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Pa6ouas mporpamma nucrumnasl XMMUS pazpabortana Ha ocHoBe ®I'OC
BO 08.03.01 CrpoutensctBo «lIpoekTupoBaHue 31aHUN», YTBEPKIACHHOIO
npukazoM MunucrepctBa oopazoBanus 1 Hayku PO 31.05.2017 r. No 481.

ABTOD: 7
K.X.H., JOLICHT 4///7&;7,&/ U. B. [llaGanoBa
v/

Pabouast mporpamma oOCyXJI€Ha M PEKOMEHAOBaHA K YTBEPXKICHHUIO PEIICHHUEM
kadeapel xumun oT 25.04.2022 r., npotoxois Ne 8

3aBenyromuii kadenpoit 2 bab—
1.X.H., Ipodeccop 2 E. A. Kaitropososa

PabGouass mporpamma oj00peHa Ha 3acelaHUMM METOJAMYECKOM KOMUCCHU
apXUTEKTYPHO-CTPOUTEIbHOTO (akynbTera oT 17.05.2022 r., mpotokon Ne 10.

[Ipencenarens

METOINYECKON KOMUCCHUU

KaHIUaaT IIeIarornaecKux v/

HAyK, JOLECHT 4 I'. C. MonoTtkoB

PykoBoaurenb

OCHOBHOW Tpo(deccruoHaIbHOMI
00pa3oBaTeIbHON MPOrPaMMBbI
KaHIUAAT TEXHUUECKUX

HayK, TOLEHT A. M. bisiros




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

Heabio ocBoenus auctmmiuabl «XUMUS» saBnsercs  dopMmupoBaHue
KOMIUIEKCA  TEOPETUYECKUX  (PYHIAMEHTANbHBIX 3HAHUW NI Pa3BUTHUS
XUMHYECKOTO MBIIIICHUSI 00YyJarommxcsi, Kak OCHOBBI €ro O0IIEeTeOpeTUIEeCKOn
MOATOTOBKH, TpeOyeMol il pemieHuss oOmux 3amad  npodeCCHOHATBHON
NESATEIbHOCTH, B T.4. C UCIOJIb30BaHUEM MATEMAaTHUECKOTO arnmapara.

3agauM QIMCUMILINHBI

— ¢opMuUpPOBaHUE COBPEMEHHbIX MPEACTABJICHUI

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

00 OCHOBHBIX 3aKOHAaX XHMHH U UX MPAKTUYECKOM HCIOJIb30BAHNH;

O CTPOCHUM M CBOMCTBaX XHMHYECKHX BEIIECTBM HX NPAKTUUECKOM
MPUMEHCHUH;

00 OCHOBaX 3JJIEKTPOXUMHYECKUX IMPOLECCOB B PA3IUYHBIX TEXHUYECKHUX
YCTPOMCTBAaX (XUMHYECKUE HCTOYHUKM TOKA) M TMPU KOHTAKTE MAIUH W
o0opylioBaHUsI C OKpyKawomieh cpeaoil (Koppos3us, CHocoObl 3alMUThl  OT
KOPPO3HH);

— npuodpereHue 3HAHUM

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

O CBOMCTBaX  pacTBOPOB pa3JIMYHBIX BEIIECTB, CHOCO0ax pacyera H
MPUTOTOBJICHHUSI PACTBOPOB TPEOYEMBbIX KOHIICHTPAIMM, METOJaX KOHTPOJIS
apaMeTpoB PacTBOPOB (KOHLIEHTpAIIMii, moka3zaTesns pH, )KeCTKOCTH BOJBI U T. 11.);

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

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

— npuodpeTeHne yMeHU I

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

OTpPEJICICHUST  XapaKTEPUCTUK  XUMHUYECKOTO  mporiecca  (SBIEHUs),
XapaKTepHOro /i OOBEKTOB MNPOQPECCHOHATBHOM JEeATEIbHOCTH, HAa OCHOBE
HKCIEPUMEHTAILHBIX UCCIIEA0BAHUN;

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

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



2 IlepeyeHb IUIAHUPYEMBIX PpPe3yJabTATOB O0y4YeHHS] IO

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

B pe3yiabrare ocBOeHMS AUCHUILIMHBI (OpMHPYIOTCS CJeayHolIHe
KOMIIeTEeHINHU:

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

3 MecTo aucuuninnbl B crpykrype OITIOITI BO
«XUMUSD» ABIAETCA ITUCHMIUIMHON 00s3aTeIbHON YacTH OIIOII BO

MOATOTOBKM  oOydaronuxcss no  HampaieHuto08.03.01  CrpoutenscTBo
HarpasJIeHHOCTb«I IpoekTupoBanue 3qaHuiny.

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

O0beMm, yacoB

Bunasr yue6HOM paboThI
OuHas 3aouyHasa

KonTakTHasi padora
B TOM YHCIJIC:
— ayJUTOpHAs 10 BUAAM

. 49
y4eOHBIX 3aHATHH

— JIEKIIUA 16 -

— [IPAKTUYICCKHUC - -

— nabopaTopHbIe 30 -

—— BHCAYIUTOPHAA -

—3a4cCT -

— DK3aMeH 3 —

—— 3al1Ta KypCOBBIX
pabot (MPOEKTOB)

CamocrosiTeibHas padora
B TOM YHCIJIC:

59

— KypcoBas paboTa

HET -
(mpoexT)*

—— IIPOYME BUJIBI
CaMOCTOSITENIbHOM paboThI

HTOro mo Aucuunjinue 108




5 Coaep:xanue IUCUMIJIMHBIX UMHUS

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

Conep:xkaHue ¥ CTPYKTYpa IMCUMILIMHBI 110 0YHOI (hopme 00yueHuUst

Tewma.
OcHOBHBIE BOTIPOCHI

dopmupyemble
KOMITeTeHI[HH

CemecTp

Buabl yueoHoii padoThl, BKIOYAsH CAMOCTOATEIbHYIO PadoTy

CTYA€HTOB U TPYA0EMKOCTh (B Yacax)

Jlexuun

B TOM
YHUCie B
bopme
MPaKTU
qecKoi
MOJArOT
OBKH

IIpaxkTnn
YECKUe
3aHATH
o

B TOM
YUCIIE B
dopme

MPaKTH
YeCKOH
MOArOT
OBKH

Jlabop
aTOpH
bIC
3QHATH
s

B TOM
YHUCIE B
bopme
npaKTHye
CKOH
IIOATOTOB
Ku*

CamocTo
sTeIbHAS
pabota

BBenenue.
Xumus Kaxk
npeaMeT
€CTeCTBO3HAHMSI.
OcHoBHbIE
TIOHATHUS H
3aKOHbI XHMUHU.
Knaccu-dpuxanus
HEOPraHu4ecKuX
H OPraHHYeCKHX
coeIMHEeHUu
3HaUYcHNE XUMUH B
(hopMupoBaHUU
MHUPOBO33PCHUS,
H3yYCHUH
MIPUPOJIBI,
pa3Butuu
TCXHUKH, PCIICHUA
mpobeM oXpaHbl
OKpy>Karouei
CpeJbl.

OIIK-1

JHepreTruka
XUMHYECKHX
NPOLECCOB.
XuMuuyeckasi
KHHETHKA H
KaTaJjm3.
XuMuueckoe
paBHOBecHE.
Tepmoxumuueckue
3aKOHBI.
Hanpasnennocts
XAMHUYECKUX
MPOLIECCOB.
XuMmudeckas
KHHETHKA 1
KaTajus.
XHUMHU4YecKoe
paBHOBECHE.
CmMelieHue
paBHOBECHS.
IIpunnun Jle-

OIIK-1




Tema.
OcHOBHBIE BOTIPOCHI

dopmupyemble
KOMIIeTeHI[HH

CemecTp

Buabl yuyeGHoii padoThl, BKJII0OYasi CAMOCTOSITEJILHYIO padoTy
CTY€HTOB M TPY/10eMKOCTb (B 4acax)

Jlexuun

B TOM
YHCIIE B
bopme
MPaKTH
YeCKOU
MOJrOT
OBKH

IIpaktu
yeckue
3aHATH
S

B TOM
qHcie B
dopme

MPaKTH
YECKOU
MOJrOT
OBKH

Jlabop
aTOpH
bIe
3aHITH
s

B TOM
YHUCIIE B
bopme
npaKTHye
CKOM
MOJIrOTOB
Ku*

CamocTo
STENbHAs
pabota

[HaTenne

CtpoeHue aTtoma.
AToMHBIE siIpa, UX
coctas. M3oTorsl.
KBaHTOBEIC UMCIIa,
COCTOSTHHE
3JIEKTPOHA B aTOME.
CoBpeMeHHOE
COCTOSIHUE
TepruoIHY€ecKOro
3aKO0HA U
NepruoIHYecKoi
CHCTEMBI
XHUMHYECKUX
yemenToB J.U.
MeHnpaeJjieeBa.
H3menenne
XUMUYECKUX
CBOMCTB 3JIEMEHTOB
B IICPHOJIAX H
rpynnax. JHeprus
HOHU3AIINH,
JHEPTHs CPOJICTBA K
AJIEKTPOHY,
AIEKTPOOTPHIIATET
BHOCTb.
OobmenaygHoe
3HaYCHHUE
MIEPUOTUIECKOTO
3aKOHA U
NEPUOANYECKON
cuctemsl J1.1.
Memnneneena.
Xumnueckas
cBsA3b. CTpoeHue
NMpocTelmmnx
MOJIEKY.JI.
ITapameTpsl u
CBOICTBa
XUMUYECKUX
CBSI3CH.

OIIK-1

PacrBopsl. Boaa,
BO/JHbIE PACTBOPBI
Bopna, kak
PacTBOPHUTEI.
Bona u eé
cBoiicTBa. CriocoObI
BBIpAXCHUA COCTaBa
pPacTBOpOB.
JAuccouuanus
BOJIBI.
Bonopoansrit

nokasarens (pH),

OIIK-1




Tema.
OcHOBHBIE BOTIPOCHI

Buabl yuyeGHoii padoThl, BKJII0OYasi CAMOCTOSITEJILHYIO padoTy
CTY€HTOB M TPY/10eMKOCTb (B 4acax)

Jlexuun

B TOM
YHCIIE B
bopme
MPaKTH
YeCKOU
MOJrOT
OBKH

IIpaktu
yeckue
3aHATH
S

B TOM
qHcie B
dopme

MPaKTH
YECKOU
MOJrOT
OBKH

Jlabop
aTOpH
bIe
3aHITH
s

B TOM
YHUCIIE B
bopme
npaKTHye
CKOM
MOJIrOTOB
Ku*

CamocTo
sTeabHas
pabota

dopmupyemble
KOMIIeTeHI[HH
CemecTp

€ro OmpeeNcHHE.
PacrBopsI
3JIEKTPOJIUTOB.
Teopus
SJIEKTPOITUTHIECKO
W JUCCOIMALINU.
MonHble peakuuy.
Ilonnas u kpaTkas
3aMUCh MOHHBIX
YpaBHEHUU.
Komnuexkcoodpa3zo
BaHHe B BOJHbBIX
pacTBopax.
Crpykrypa
KOMILICKCHBIX
coenunenuiit (KC)
o A.Bepnepy,
MOJY9ICHUE U
cpoiicta (KC).

I'uaposus coJreit.
[Ipnuuna u cnenct-
BHE THAPOIIH3A.
KecTkocTh
NPHUPOJAHBIX BOJ.
Bunp! sxecTkocTH.
Meronbl yMsr4eHus
BOJIBI.

PactrBopsI
HEIJIeKTPOJIUTOB.
Ileprlii 1 BTOpOIA
3aKoHbI Payns.
D0YITHOCKOIHA U
KPHOCKOTIHSI.

OIIK-1 |1 |2 4 8

JucnepcHsie
CHCTEMBI.
Koanouanoe
COCTOSIHUE BEelIeCTB
I'pyboaucnepcHbie
CUCTEMBHI -
CYCIICH3HH,
9MYJIbCUU.
Komnounnsie
pactBopbl. CBoiicTBa
110 oOHBIX U
TUO(PHUITBEHBIX
KOJUTOMTHBIX
CHUCTEM.
CenuMmenTrarns u
KOAryJISIIIHSL.
OO6pazoBanue u
CBOWCTBA refeu.
XuMus BSLKYIIHX
CTPOMTEJIBHBIX

OIIK-1 |1 |2 4 8




Tema.
OcHOBHBIE BOTIPOCHI

dopmupyemble
KOMIIeTeHI[HH

CemecTp

Buabl yuyeGHoii padoThl, BKJII0OYasi CAMOCTOSITEJILHYIO padoTy
CTY€HTOB M TPY/10eMKOCTb (B 4acax)

Jlexuun

B TOM
YHCIIE B
bopme

MPaKTH
YeCKOU
MOJrOT
OBKH

IIpaktu
yeckue
3aHATH
S

B TOM
qHcie B
dopme

MPaKTH
YECKOU
MOJrOT
OBKH

Jlabop
aTOpH
bIe
3aHITH
s

B TOM
YHUCIIE B
bopme
npaKTHye
CKOM
MOJIrOTOB
Ku*

CamocTo
ATeabHas
pabota

MaTepHuajIoB
Onpenenenue u
KIIaccu(puKaIms
BSDKYIIIMX BEIECTB,
HUX CBOMCTBA.

Bosaymnsie u

THIPABINIECKUE

BSDKYIIIHC

BEIIICCTBA.

H3BecTKkOBBIE B

TUIICOBLIC BH)KyIlII/Ie

BEIIECTBA.

[Toptnannuemenr.I1

poreccsl

CXBaTBIBaHMS U

TBepaeHuA. Teopus

BaiikoBa o

TBEpIICHUH

BSDKYIIIHX

MaTepHajoB.

OKHCINTEIBLHO-
BOCCTAHOBHTEJIb-
Hble peakuuu
(OBP).
OBP B nousax,
MIPUPOIHBIX BOJIAX
U BOJ0EMAX,
TEXHUKE U
ANEKTPOXUMUICCKA
X TpOoIIeccax.
MeTo bl
COCTaBJIEHUS
ypasaenuii OBP.
Baxueimue
OKHUCJIUTEIIN U
BOCCTAaHOBMTEIIH.
Oomue
XHMHYeCKHe
CBOMCTBA
METAJLJIOB.
ITepexoansie
MeTaJlIbl U UX
COCIMHECHUS.
CBolicTBa 1
MIPUMEHEHUE B
CTPOUTENLCTBE.
OcHOBBI
JIEKTPOXUMHHU.
Kinaccudpukanus
3JIEKTPOXUMHUYECK
UX MPOLIECCOB.
Tlonste 06

QJICKTpOAaAX U

OIIK-1




Tema.
OcHOBHBIE BOTIPOCHI

dopmupyemble
KOMIIeTeHI[HH

CemecTp

Buabl yuyeGHoii padoThl, BKJII0OYasi CAMOCTOSITEJILHYIO padoTy
CTY€HTOB M TPY/10eMKOCTb (B 4acax)

Jlexuun

B TOM
YHCIIE B
bopme

MPaKTH
YeCKOU
MOJrOT
OBKH

IIpaktu
yeckue
3aHATH
S

B TOM
qHcie B
dopme

MPaKTH
YECKOU
MOJrOT
OBKH

Jlabop
aTOpH
bIe
3aHITH
s

B TOM
YHUCIIE B
bopme
npaKTHye
CKOM
MOJIrOTOB
Ku*

CamocTo
ATeabHas
pabota

SJIEKTPOAHBIX
MOTEHLIMaNaX.
YpaBHEeHHE
HepHucra.
TanpBaHnuECKHE
aneMeHThl. DJIC u
€€ U3MEepeHue.

DNEKTPOXUMHIECK
He TPOIECCH B
CTPOUTENILCTBE.
Xumuueckne
HCTOYHUKH
3JIEKTPUYECKOro
TOKa.
TanpBannyeckue
smeMeHTHL. DJIC n
ee M3MEepeHUeE.
DNeKTpoXUMHIECKa
U
KOHIICHTPAI[HOHHAS
MOJIIpU3AIHSL.
AKKYMYJISTOPBIL:
KHUCIIOTHBIE U
IIeJIOYHBIE.
3apsnka u
paspsaka
AKKyMYJISITOPOB.
Koppo3us
MeTaJlJIOB.
OCHOBHBIC BUJBI
KOPPO3HU:
XUMHYEeCKas U
AIEKTPOXUMUYECKAS
KOppO3usi, KOp-
po3us o,
JlelicTBHEM
0Ty K Tal0LTUX TOKOB
(3MeKTPOKOPPO3HS).
®axTophl,
BIIHSIOIITNC HAa
WHTEHCUBHOCTh
KOPPO3UU METAILIOB.
Mertopl 3alIUTHI OT
KOPpO3UH:
3aIIUTHBIC
MOKPBITHS,
AIEKTPOXUMUIECKAS
3aIlUTa,
MPOTEKTOPHAS,
JIETUpOBaHUE
METaJJIOB.
M3meHeHue cBOICTB

KOPPO3HOHHON

OIIK-1




Buabl yuedHoli padoThbl, BKJII0YAas CAMOCTOATENLHYIO padoTy
CTYACHTOB M TPYAOEMKOCTb (B yacax)
B TOM B TOM B TOM
Tema. E = guciue B | [Ipaktu | uncne B | Jlabop | umcie B
Ne OCHOBHBIC BOMPOCH! : = ¢dopme | yeckue | popme | aTopH | popme Camocro
z £ o | Jlekuun | mpakTH | 3aHATH | OPAaKTH | bie HpaKTH4e | sATeIbHAs
E 3 5 YEeCKOH | o 4EeCKOH | 3aHATH | CKOH paboTta
E. = S HOATOT HOATOT | o HOATOTOB
& £ 3 OBKHU OBKH Ku*
cpenbl. UHruoutops
KOPPO3UH.
HTtoro 16 30 59

Conep:xanue M CTPYKTYpPa JUCUUILIMHBI: JJa00OpaTOPHbIE 3aHATHSA 10 (popMam
00y4eHus (04HOE)

Ounas
No Tema. 0
E = dhopma
o =
/T OCHOBHBIE BOIIPOCHI > I obyqenmus,
o ) o,
SE 5 Jac.
= = o)
g Z 5
o Q
e = O
1 | O3HakomIIeHHE C TEXHHKOW O€30MacHOCTH pabOThI
B XUMHYecKOM Jsabopatopuu, HazHayeHuem | OIIK— 1
XUMHUYECKOH MOCYy bl U 000PYAOBaHUS. 1
OcHo6Hble NOHAMUA XUMUU
JlaGopaTopHas pabora: OrnpeaciieHue MacCOBOU 2

nomu okcuaa menu (1) B xapbonate rupokcomenu
(m.

[losicHeHMe W WCIOJB30BAHWE OCHOBHBIX 3aKOHOB
XMMHUHU B PaCUETHBIX 3ajJjauax U MpuMepax.
Camocmosmenvuas paboma

2 | Knaccugpuxayusa neopzanuueckux coeounenuii OIIK- 1 1 2
JlabopatopHas pabota:llonyyenue u uzydeHue
CBOWCTB IIPEACTABUTENIEH BaXHEUIIHUX KJIACCOB
HEOPTaHWYECKUX COCAMHCHUN.

Ogopmnenue npomoKoid 8bINOIHEHUS
nabopamopHol  pabomsl ¢ 8blI8O0AMU  NO
NPOOENaHHbIM ~ ONbIMAM — NOO  PYKOBOOCEOM
npenooasamelisi.

3 | Duepzemuxa xumuueckux npoyeccoe
1.JIaboparopnas pabora: Onpenenenne terioBoro | OIIK- 1 1 2
spdexra xumudeckux peakuuid. OdopmiieHue
MIPOTOKOJIA BHIMOJIHEHUS J1a00paTOpHOI pabOTHI
2.Ha ocHose pacuemos mepMOOUHAMUYECKUX
napamemposg (pazoop memamuiecko2o 6apuaHma
0oMauiHe20 3a0anus) onpeoeieHue muna peakyuu.
9K30- UAU IHOO-, A MAKICE BO3ZMONCHOCMU €€
CAMONPOU3BONLHO20 NPOMEKAHUSL.




Xumuueckana KUHEMUKA U KAMaius.
JlaboparopHast pabora: CKOPOCTh XHUMHYECKHUX
peakuuii M e€ 3aBUCHUMOCTh OT KOHLIEHTpPALUU,
TEMIIepaTyphl U Ap.

Odgopmnenue npomoKoia 8bINOIHEHUS
nabopamopuo pabomol

JlaGoparopHas paboTa: XUMHYECKOE paBHOBECHE.
Hcnons3zoBanne npuHuuna Jle Illarense mnpu
OTpe/IeNICHUU CMEILEHUS! XUMUYECKOTO PaBHOBECHS
Ogopmnenue npoOmoKod 8bINOTHEHUS
1abopamopHol pabomol

Pewenue 3a0au no kunemuxe.

OIIK -1

Cmpoenue amoma

CtpoeHue # XapakTEpUCTUKA CBOWCTB aTOMOB
3JIEMEHTOB B COOTBETCTBUU C MX PACIIOJIOKEHUEM B
nepuoanueckon cucreme /1. 1. Menneneesa.
Ilepuoouueckuti 3akoH u nepuoduyeckas cucmema
8 ceeme cO8PEeMeHHOl Meopul CmpoeHUs amoma
JlaGopaTopHas pabota: IIporao3upoBanue CBOHCTB
BBICIIIUX OKCHUJOB U TUIAPOKCUAOB 3nemeHTOB ||
nepuo/a.

PeKomeHdauzm u aneopumm 6blnoJHeRUs 0OMAaUHe20
3a0aHus.

OIIK -1

Xumuueckasa cea3p, cmpoeHue nPOCMeEUUUX
MOJIeKY

Tumel XUMHYECKMX  CBSI3EH, MEXaHH3M  HUX
oOpa3oBaHMs, BJIMSHHE BHJAa CBSI3M Ha CBOWMCTBA
BCIIECTB, BHJIbI MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA, KOT€3UsI U aAre3usi, NOCTPOEHUs
MoJelIed MPOCTEUIIINX MOJIEKYJL. CreneHn
OKHCJICHHS DJICMEHTOB. BalleHTHOCT®.

Pazoop memamuueckoco eapuanma oOomauine2o
3a0aHUA.

Camocmosmenvuas paboma

OIIK -1

Komnnekcooopazosanus ¢ 600HbIX pacmeopax

JlabopaTopHas pabora: [Tomyuenue "
HCCIIeIOBaHHE CBONCTB KOMIUIEKCHBIX COSTMHEHUH.
Odghopmnenue npOmMoKoa BbINOIHEHUS]

nabopamopHou pabomol
3awuma omuema no evinoaHeHHou pabome.

OIIK -1

Konumponvnas paboma Ne 1 (memewt 1-7)

OIIK -1




Pacmeopur

1.Crioco06b! BeIpa)Ke€HHsI KOHIIEHTPALUU PacTBOPOB.
PacueTHbIil mpakTUKyM.

2.JIaGoparopHas pabora: [IpuroroBnenue
pacTBOpPOB.

Camocmosmenvuoe  oghopmnenue  npomoxona
1abopamopHol pabomol

Pacmeopul 3nekmponumog

JlaGoparopHas padota:MloHHBIE peaKkIuu.
Osnadenue mMexXHUKOU COCMABNIEHUSL YPABHEHUL
ouccoyuayuy pasiuyHuIX 1eKmpoIumos u UOHHO-
MOJLEKYNAPHBIX YPABHEHULL PeaKYU.

Odgopmnenue npomoKoa 8bINOIHEHUS
nabopamopuou pabomol

Sawuma omuema no evlnoIHeHHOU pabome.

OIIK -1

10

Pacmeopul
Jucconuanust BOoJbl. BoAoponHBIM TMOKa3aTensb,
METO/IbI €r0 OIpPEeICTICHUSI.
JlaGopaTopHas pabora: IMaaponms
coneil.OOpatuMbli U HeoOpaTUMBI  ciay4yau
ruaponuza.  Ompenenenne pH  pacTtBopoB
Pa3IMYHBIX M0 COCTABY THUAPOIUIYIOUIUXCS COJICH.
Ogopmnenue npomoKod 8bINOIHEHUS
J1abopamoproil pabomol
3awuma omuema no 8vlnoIHeHHOU pabome.

OIIK -1,

11

OcHOBBI KOJIHYECTBEHHOr0 00bEMHOr0 aHAJIM3a
(TUTPUMETPHUA)

JlaboparopHass paborta: Omnpenenenue o0
KECTKOCTH  BOABI  METOJOM  KOMIIJIEKCOHO-
METPHYECKOTO THTPOBAHHSI.

Ogopmnenue npomoxoia 8bINOIHEHUS.
1abopamopHou pabomol

3awuma omuema no 8vinoiHeHHoU pabome.

OIIK- 1,

12

Koaiouanoe cocTosinue BeliecTn

JIaGoparopHas paborta: [lonyuenue reneii,
KOJUIOHUIHBIX PACTBOPOB U U3yYEHUE UX CBOMCTB.
Ogopmnenue npomoxoaa BbINOJIHEHUS
1abopamopHou pabomol

3awuma omuema no evinoaHenHoU pabome.

OIIK- 1,

13

XuMHUS BSKYIIUX CTPOUTEIbHBIX MaTEePHAJIOB
JlabopaTtopHas pabota: MuHepanbHbIE BSIKYIIINE,
MOJTy4YCHHE, CBOMCTBA

Odhopmnenue nPoOmMoKo.a BbINOIHEHUS]
nabopamopuou pabomol

3awuma omuema no evinoanennou pabome.

OIIK -1,




14 | Okucnumenvno-eoccmanogumenbHbvle peaKyuu OIIK-1 1 2
JIaboparopHbie paboThl: OKHCIUTEIBHO-BOCCTA-
HOBUTECIIBHBIC PEAKIIUU C YIaCTHEM CIIOKHBIX Be-
miecTB. OKMCIUTEILHO-BOCCTAHOBUTEILHbBIE
PEaKIuy C y4aCTHEM IPOCTHIX BEIIECTB —

Memannos.
Odhopmnenue npomoKo.a BbINOJIHEHUS
nabopamopuou pabomol

OcHogvl 21eKmpoxumuu

DJIEKTPOAHBIN  MOTEHUHAJ, TrajJbBAHHYECKHE
3J1IeMEeHTBbI

JlaboparopHass ~ paborta:  M3ydeHue  paboOTHI
raJlbBAaHUYECKOT0 AneMeHTa tumna Jlanuansa-SAkolu.
SBnenue nonsgpuzanuu. Nsmepenue J3/1C.
N3ydyenne paboThl TrajabBaHUYECKOIO 3JIEMEHTA
BonbTa M KOHIIEHTPAIIMOHHOTO TaIbBAHUYECKOTO
anementa. Pacuer D]JIC.

Ogopmnenue npomoKoaa 8bINOIHEHUS
J1abopamopHou pabomol

3awuma omuema no 8vlnoIHeHHOU pabome.

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

MeTo/TbI 3aIIUTHI OT KOPPO3HH.

Tecmuposanue.

Koumponvnasn paboma Ne 2(memwt 9-14)

Uroro 30

6 IlepeyeHb y4eOHO-METOANYECKOTO O0ecieYeH sl 1JIs
CAMOCTOSITEJIbHOM Pa0OTHI 00y4YAKOIMXCS 1O TUCIUTIIHHE

6.1 MeTtoanyeckue yka3aHus (COOCTBEHHBIE pa3pabOTKH)

1.ITectynoBa C. A. PacTBOpbI U Apyrue IucriepcHbie cucteMbl: yued.mocodue /C.
A. Tlecrynosa, E. C. Kocrenko, E. A. Kaliroponosa. — Kpacuoaap, 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. KowmmiekcHble coeauHeHus. KomriekcooOpazoBaHue B
BOJHBIX pacTBopax: yueb.mocobue / C. A. Ilecrynona, E. C. Koctenko,

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

3. IlectynoBa C. A.XuMus BOJBI: TEOPETUUECKUE U MPUKIIATHBIE ACTIEKTHI :
yue6.mocobue / C. A. Tlectynona, E. A. Kaitroponosa. — KpacHonap :

Ky6l'AY, 2019. - 173 c.



https://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf

https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKL
AD_ASPEKTY 438612 vl .PDF

4.Anexcanaposa 3. A. UnauBuayaibHbIC 3a1aHUS 11 CAMOCTOSITEIbHON paboThI
CTYACHTOB 110 XUMHH: y‘le6.-M€TOI[. pa3pa6. JJIA TIOATOTOBKHN 6aKaHaBpOB
WHKXCHEPHBIX, arPOHOM. M OMOJIOT. CIEIIMAIBHOCTEN arpap. By30B / . A.
AnekcangpoBa ap.— Kpacuonap : KyoI'AY, 2016. — 88 c.
https://edu.kubsau.ru/file.ohp/105/03 03.07.13/01 Individualnye zadanija dlja samostojatelnoi rabo
ty studentov po khimii. Aleksandrova EH.A. Timofeeva I.JU.pdf

5.Kaitroponosa E. A.Ilonyuenue, pu3nKo-XUMHUYECKUE CBOWCTBA U IPUMEHEHNE
noyimMepoB : yueb. mocoodue / E. A. Kaiiroponosa, E. C. Kocrenko, E. K.

SAb6nounckas. — 2-e usn., ucnpas. u gom. — Kpacuomap :Ky6I'AY, 2016. — 111c.
https://edu.kubsau.ru/file.php/105/POLIMERY.pdf

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

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

YctuHoBa [M Jp.]. — DJIEKTPOH.TEKCTOBbIE JaHHbIe. — M. : MOCKOBCKH
roCyJJapCTBEHHBIN CTpouTelbHbI yHUBepcuteT, Al [Iu Op Memua, 9bC ACB,
2015. — 76 c¢. — 978-5-7264-1200-9. — Pexum jgocryna:

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

2.T'arinykoBa H. I'.XuMus KOHCTpYKIIMOHHBIX MaTepHalioB: yuel.mocodue. /

H. T'. l'afinykoBa, . 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'aiimyxoBa H. I'.DnexkTpoxumMudeckue mpoiecchsl B TeXHUKE: y4ueb.mocoodue. / H.

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

4. Anekcanaposa J. A. XuMHsI METAIJIOB : y4eb. mocobue / D. A.
Anekcangpoa,O. A. JlemuaeHko. — 2-¢ u31., ucupas. 1 gon. — KpacHomap :
Ky6l'AY, 2015. - 300 c.

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

5. XuMusl: TEOPETUIECKUE U CIICITUATbHBIC acieKThl : yueb.mocodbue / H E.
Kocsinok, C. A. IlecrynoBa, U. . Cunoposa, /1. B. I'aBpunenko. — Kpacuogap :
Kyol'AY, 2018. — 189 c.


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

https://edu.kubsau.ru/file.php/105/KHimija_teoreticheskie i specialnye aspekty.pdf

6.51610uckas E. K. PaGouas Tetpaap k 1abopaTopHbIM padoTam MO JUCIHUILTAHE
«Xumus» / E. K. S6monckas, C. A. IlectynoBa. Kpacaomap: KyoI'AY, 2012. — 69
c. Pexxum nocrymna:

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

7.Kocsnok H.E., Koctenko E.C., Kaiiropogosa E.A. CipaBo4HHK 110 00111€H 1

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

/ ®oH/I OILIEHOYHBIX CPEICTB /JIsl MPOBeIeHHUs TPOMEKYTOUHOM
arTecTaluu

7.1 IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM JITanoB ux GopMupoBaHusi B
npouecce ocsoenust OITIOII BO

Oransl GopMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHOCTH
Howmep cemectpa™ KOMIIETSHIIUH MO JUCHUIIMHAM, IIPAKTUKAM B TIPOIIECCE OCBOCHUS
OI1OIT BO

OIIK-1 Cnocofen pematrh 3aJa4ud  NPO(PECCHOHAIBHON /1eATeIbLHOCTH HAa OCHOBe
HCIOJIb30BAHUS TEOPeTHYEeCKHUX U NPAKTHYECKMX OCHOB €CTEeCTBEHHBIX M TEeXHHYECKHX
HAaYK, a TAK:Ke MAaTeMaTHYeCKOro annapara

1,2 Bricmiasg MmateMaTHKa

N

duzuka

XUMUS

Haueprarenbnas reomerpus

WnxenepHas rpaduxa

Kommnbsrorepnas rpaduka

TCOPCTI/I‘leCKaH MCXaHHKa

Mexanuka )KUJIKOCTHA U raza

Texunueckass MexaHUKa

aﬂeKTpOTeXHI/IKa n 3J'IeKTp00Ha6)KCHI/Ie

W3pickaTennckas IMpaKTHUKa

o INIRRIWIRARINWINIFP|EF

[ToxroToBka K mporeaype 3aiuThl ¥ 3aIUTa BBITYCKHON
KBAJIM(UKAIIMOHHON paboTHI.

*JTtan GopMHUPOBAHUS KOMIIETCHITUH COOTBETCTBYET HOMEPY ceMecTpa



https://edu.kubsau.ru/file.php/105/KHimija_teoreticheskie_i_specialnye_aspekty.pdf
http://edu.kubsau.local/mod/resource/view.%20php?id=1685
https://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf

7.2 Onucanune noka3areJjieil 1 KpUTepHeB ONEHUBAHUS KOMIIETEHIMI Ha

PA3JINMYIHBIX ITAalax ux (l)Ole/lpOBaHI/Iﬂ, OITMCAHHUC IIIKAJBbI OICHUBAHUA

HHaHI/IpyeMHe PE3YIbTATBL
OCBOCHHS KOMIICTCHIIMHU

YpoBeHb OCBOEHUS

Heynosnersopu
TENbHO
(MUHUMAJIBHBII)

Y nosnersopu
TEIBHO
(mOporoBslit)

Xopoio
(cpenHuit)

OTin4HO
(BBICOKHIN)

OreHou
HOE
CPEICTBO

OIIK-1.

CrnocofeH pemars 3a1a4d  NPO(QecCHOHAJILHON JeATeJbHOCTH Ha

OCHOBC MCIIOJIB30BAaHUA
TCOPETUYECCKHUX U NMPAKTHYCCKUX OCHOB €CTECTBCHHBLIX M TEXHHYECKHUX HAYK, a TAKKE€ MAaTEMATUYE€CKOI0

annapara
OIIK-1.1 BeigBiaenue n He BianeeTr | Umeer Hmeer 3Haer Ha | Jlokman
Knaccuukanys GU3NIECKUX U 3HAaHUAMHI MOBEPXHOCTH | JIOCTATOYHBIE | BBICOKOM mo BKP,
XMMHYECKHX IIPOIIECCOB, ¢usmueckux U | bIe 3HaHMA | 3HaHWAPHU3NYE | ypOBHE BOIIPOCHI
MPOTEKAIOUINX Ha 00BEKTE XUMHUYECKUX ¢usnyecKnX M | CKUX U | Gu3HUecKue | WICHOB
npodecCnOHaNBHOM IIPOLIECCOB, XUMHUYECKUX XUMUYECKUX u 2K,
NEeATEIbHOCTH MIPOTEKAIOIIUX MIPOLIECCOB, IIPOLIECCOB, xumunueckne | BKP
Ha 00BEKTE | MPOTEKAOUINX | MPOTEKAIOIINX | HPOLECCHI,
npodeccroHans | Ha  00bEeKTe | HA  OOBEKTE | MPOTEKAIOL]
HOM npodeccrona | mpodeccroHa | ue Ha
HESATCIILHOCTHU JILHOH JIbHOM o0BbeKTe
JEATENIbHOCTH | JIESTENBbHOCTH | mpodeccroH
aJbHOU
JIESITEIIEHOCT
u
OIIK-1.2 Onpenenenue He ymeeT | Ymeer Ha | YMeeT Ha | YMeeT Ha | Joxmam
XapaKTEePUCTUK (PU3UIECKOTO OTIPEEIATh HU3KOM JIOCTaTOYHOM | BBICOKOM no BKP,
npouecca (SBIeHHA), XapaKTEepPUCTHK | YPOBHE YpOBHE YpOBHE BOIIPOCHI
XapaKTepHOTO I OOBEKTOB U (U3MUYECKOTO | OIPEACIATh OTIPEETATh OTIPECTATh | WICHOB
npodeccroHabHOI mpouecca XapaKTepUCTH | XapakTepucTH | xapakrepuct | I'OK,
JIEeSTEIBHOCTH, HA OCHOBE (sBEHUA), KU KU UKH BKP
TEOPETUYIECKOTO U XapaKkTepHOTo ¢usnyeckoro | ¢usnueckoro | pusHYecKor
HKCIEPUMEHTAIBHOTO Jia  o0BEKTOB | mpoliecca mporiecca 0 Imporiecca
HCCJIEIOBaHUM npodeccuoHans | (ABICHHA), (sBEHUA), (srBIEHUS),
HOM XapaKTepHOTO | XapaKTepHOIo | XapaKTepHOT
JIeSITeIIbHOCTH, JUIT OOBEKTOB | ;I OOBEKTOB | O JUIst
Ha ocHOBe | mpodeccroHa | mpodeccroHa | OOBEKTOB
TEOPETHYECKOTO | JHHOU JHHOU npodeccron
" JeATENIbHOCTH, | JIESTENbHOCTH, | aJIbHOH
9KCIIEpUMEHTall | Ha OCHOBE | Ha OCHOBE | JIESITEIILHOCT
BHOTO TEOPETHYECKO | TEOPETHYECKO | M, HA OCHOBE
HCCIIeAOBAaHUH ro u | T0o U | TeOpeTHYeCcK
9KCIEpPUMEHTA | SKCIEPUMEHTa | Oro u
JIBHOTO JBHOTO 9KCIEPUMEH
UCCIIEIOBAHUN | MCCIIEIOBAaHMN | TaJbHOTO
HCCIIEI0BaH
ui
OIIK-1.3 Onpenenenue He ymeer | Ymeer Ha | YMeeT Ha | YMeeT Ha | 3amanue
XapaKTEePUCTUK XUMHIECKOTO OTIpEENATh HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
npouecca (sSBIeHN), XapaKTEepUCTHK | ypOBHE YpOBHE YpOBHE peneHsu
XapaKTepHOTO JUIsl OOBEKTOB U XHMHYECKOTO | OIPEAENATh OTIpEeIeNATh OIpeNeNsTh | 5 Ha
npodeccroHabHOM nporuecca XapaKkTepucTu | xapaktepuctu | xapakrepuct | BKP,
JIeITeIIbHOCTH, Ha OCHOBE (stBIeHUSN), KH K1 UKH noprgon
IKCTIEPUMEHTAIBHBIX XapaKkTepHOTro XMUMHUYECKOTO | XUMHUYECKOT0 | XUMHYECKOT | MO
HCCIIeIOBaHUI qig  0OBEKTOB | mporecca mporiecca 0 Tmporecca
npodeccuonans | (IBICHHA), (sBEHUS), (srBICHUS),
HOM XapaKTepHOTO | XapaKTepHOrO | XapaKTepHOT
JIESITETIBHOCTH, U1 OOBEKTOB | i1 OOBEKTOB | O JUTS
Ha ocHOBe | mpodeccuona | mpodeccroHa | 0OBEKTOB
9KCIIEpUMEHTaNl | JBHOU JbHOU npodeccron
BHBIX JIEATENIbHOCTH, | JIESTENbHOCTH, | aJIbHOM
uccieJ0BaHui Ha OCHOBE | Ha OCHOBE | JIeSITeJIbHOCT




YpoBEeHb OCBOCHHUS

OreHou

[Tnanupyemsle pe3yabTaThl Heynosnersopu | YnosnerBopu Xoporio Ommaro HOC
OCBOCHUSI KOMITCTEHIINU TENBHO TEJBHO . . CPEACTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TTOPOTOBEIIT)
9KCIIEPUMEHTA | 3KCHEPHMEHTa | M, HA OCHOBE
JIBHBIX JBHBIX 9KCTIEPUMEH
HCCIIEOBAaHUN | MCCIEIOBAaHMH | TaIbHBIX
HCCcIeI0BaH
ui
OIIK-1.4 ITpencraBieHne He ymeer | Ymeer Ha | YMeer Ha | YMeer Ha | 3amaHue
0a30BBIX 11 NPO(ECCHOHAILHON | MPEACTaBIATH HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
cepsl PU3NIECKUX MPOLECCOB U | 0a30BbIE JUIi | YypOBHE YpOBHE ypOBHE pelneH3u
SIBICHUH B BUJIE npodeccHoHaNb | NPEACTABIATh | NMPEACTAaBISATH | HPEICTABIAT | 5 Ha
MaTeMaTH4eCKOro(ux) HOM chepsl | 6asoBele it | 6azoBeie aus | b OasoBble | BKP,
ypaBHeHHUsI(I1) ¢usnueckue npodeccrona | mpodeccuoHa | A nopt¢o
MPOIIECCHI U | nbHOH cdepsl | NbHOH cdepsl | mpodeccuon | no
SBIICHUA B BUAC | (pU3MIECKUE ¢usngeckue AIBHOM
MaTeMaTHYEeCKO | MpoLecchl U | mpomecchl | | cdepsl
ro(ux) SIBJIICHUS B | SABJICHHSA B | (husnueckue
ypaBHeHUsI(i1) BUZIE 1570 ( MIPOLIECCHl |
MaTeMaTH4ecK | MaTeMaTH4YeCK | SBICHHUS B
oro(ux) oro(ux) BUJIE
ypaBHeHuA(il) | ypaBHeHuA(I) | MaTeMmaTuue
ckoro(ux)
ypaBHeHus(i
)
OIIK-1.5 Beibop 6a30BbIX He Brnageer | Ha  Huskom | Ha Ha Boicokom | 3amanue
(U3MYECKUX U XUMUYECKUX HaBBIKAMU yYpOBHE JIOCTaTOYHOM | YpOBHE Ha BKP,
3aKOHOB JUISl pEIICHNUS 3aa4 BBIOOpA BIazeeT YpOBHE BIazeeT peneHsu
npodeccrnoHaNbHOM 6a30BBIX HaBBIKAMHA BIazieeT HaBbIKAMHU o Ha
JEeATEIBHOCTH ¢usmueckux ® | BeIOOpA HaBBIKAMH BBIOOpA BKP,
XUMHYECKIX 0a30BBIX BEIOOpa 0a30BBIX moptdo
3aKOHOB Ui | pusndeckux u | 6a30BBIX ¢m3nyeckux | Mo
pemieHust 3a7ad | XMMHYECKHX ¢dm3uyeckux u | u
npodeccHoHaNb | 3aKOHOB  JUIA | XUMHUYECKHX XUMHUUYECKHX
HOM peeHus 3aKOHOB  JUII | 3aKOHOB JJIS
JIESITETIBHOCTH 3a1a4 pemeHus pemeHus
npodeccuona | 3amay 3a1a4
JIBHON npodeccuona | mpogeccuoH
JIESATENIBHOCTH | JIbHOMU aJbHOU
JIESITEIbHOCTH | JIESITEIbHOCT
u
OIIK-1.6 Pemenne nnxenepueix | He ymeer | Ymeer Ha | YMmeer Ha | YMeer  Ha | 3azaHue
337124 C TIOMOIIBIO pematsb HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
MaTeMaTHYECKOTO ammapara WH)KEHEPHBIE yYpOBHE YpOBHE YpOBHE peneHsu
BEKTOPHOH anreOpsl, 3a7a4n ¢ | pemarts pemarts pemars s Ha
AHAIIUTUYECKOU FEOMETPUU U IIOMOIIBIO WH)KEHEPHBIE HWH)XEHEPHBIE nmkeHepHsl | BKP,
MaTeMaTHYECKOTO aHaIu3a MaTeMaTHYeCKO | 3aJa4H C | 3ama4n c | e 3amaun c | noprdoia
ro ammapara | IOMOIIBIO MTOMOIIBIO MTOMOIIBIO 1o
BEKTOPHOH MaTeMaTHYeCK | MaTeMaTHYeCK | MaTeMaTHue
anreOpsl, Oro ammaparta | oro ammapara | CKOTro
AHAJIMTUYECKON | BEKTOPHOM BEKTOPHOMU anmapara
reoMeTpun ¥ | anredpsl, anreopsl, BEKTOPHOMI
MaTeMaTHYecKO | aHAIUTHYECKO | aHAJMTHUYECKO | anreOpsl,
TO aHaIHu3a H TeoMeTpHu | ¥ TEOMETPHH M | aHAIUTHYEC
u MaTeMaTHYecK | Kol
MaTeMaTU4ECK | Oro aHalIH3a TEOMETPUH U
Oro aHanmusa Maremaruye
CKOTO
aHanm3a
OIIK-1.7 Pemrenne ypaBHEHHUH, He ymeer | YmMeer Ha | Ymeer Ha | YMmeer Ha | 3amanue
OIMCBIBAIOIINX OCHOBHBIE pemars HHU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
(hmu3nUecKre MpoILecCH, ¢ YpaBHEHWUS, YpOBHE YpOBHE YpOBHE peneH3u




YpoBEeHb OCBOCHHUS

OreHou

[Tnanupyemsle pe3yabTaThl Heynosnersopu | YnosnerBopu Xoporio Ommaro HOC
OCBOEHHS KOMIIETEHIINN TENBHO TENBHO . . CPEICTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TTOPOTOBEIIT)
NPUMEHEHUEM METOI0B ONHKCBHIBAIOIIME | PeHIaTh pemaTs pemaTb b Ha
JTMHEHHON anreOphl 1 OCHOBHbIE YpaBHEHMS], YpaBHEHUS, YpaBHEHUS], BKP,
MaTEMaTHYECKOTO aHalInu3a ¢usmueckne OIMCBHIBAIOIIN | OTIMCHIBAIONIM | OMKCBHIBAIONI | MOPTQo
MPOLIECCHI, C | € OCHOBHBIE | € OCHOBHBIE | HE Ho
MIPUMEHCHAEM ¢$usmaeckue ¢usngeckue OCHOBHBIE
METOZIOB MPOLIECChl, € | Mpouecchl, ¢ | (puU3ndecKue
JTUHENHHON MIPUMEHEHUEM | MPUMEHEHHEM | IPOIECCHl, C
anreopsl U | METO/0B METOZIOB IIPUMEHEHUE
MaTeMaTU4eCKO | JIMHEHHOU JIMHCHHOI M  METOJOB
TO aHaIHu3a anreOpsl u | anreOpsl U | JIUHEHHOU
MaTeMaTH4ecK | MareMaTH4YecK | anreOpsl |
Oro aHanmusa Oro aHaln3a MaTeMaTH4ie
CKOTO
aHanmsa
OIIK-1.8 Obpabotka pacuetHsix | He Biaajgeet | Ha Hu3koM | Ha Ha BricoxoMm | 3aganue
U DKCIIEPUMEHTAIbHBIX JaHHBIX HaBBIKAMU YpOBHE JIOCTaTOYHOM | YpOBHE Ha BKP,
BEPOSITHOCTHO-CTATHCTHYECKUMHU | 00paboTKH BIIAJIEET YpOBHE BIAJEET peleH3n
MeTOJaMHU pacueTHbIX M | HaBBIKAMU BIajeeT HaBBIKAMHU s Ha
SKCIEPUMEHTA | 00pabOTKH HaBbIKaMU 00paboTKH BKP,
BHBIX  JIaHHBIX | PacueTHBIX U | 00pabOTKH pacdeTHbIX U | mopto
BEPOSATHOCTHO- | DKCIIEPUMEHTa | PACUETHBIX M | IKCIIEPHUMEH | MO
CTaTUCTUYECKH | JIBHBIX 9KCIEPUMEHTa | TAJIBHBIX
MU METOJIaMH JAHHBIX JIBHBIX JTAaHHBIX
BEPOSATHOCTHO | JaHHBIX BEPOSATHOCTH
- BEPOSATHOCTHO | O-
CTaTUCTHYECK | - CTaTUCTHYEC
MU CTaTUCTHYECK | KHMU
METOJaMHU UMH METOAAMU
METOAAMU
OIIK-1.9 Pemenne unxenepno- | He ymeer | Ymeer Ha | YMmeer Ha | YMeer  Ha | 3azaHue
reOMETPUUECKUX 3a7a4 peuwars HU3KOM JIOCTAaTOYHOM BBICOKOM Ha BKP,
rpaduieckumMu criocodbamu HH)XEHEpPHO- YpOBHE YpOBHE YpOBHE peneH3u
TE€OMETPHUECKH | pelIaTh pemaTsb pemaTh o Ha
e 3a71a44 | UHXKEHEPHO- HH)XEHEPHO- nmxeHepHo- | BKP,
rpagU4ecKUMH | TEOMETPHYECK | FeOMETpUYECK | reomerpuyec | moprdoin
criocobamu ue 3a1aun | ue 3aa4M | KM€ 3aJadyd | Uo
rpadpudeckuM | rpadpudeckuM | rpadudecku
1 CII0CO0aMu U criocobaMu MH
crocobamu
OIIK-1.10 Ouenka BO31eUCTBUS He ymeer | Ymeer Ha | YMeeT Ha | YMeeT Ha | 3amanue
TEXHOT€HHBIX (pakTOpPOB Ha MPOBOJUTH HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
COCTOSIHUE OKPYKAIOWIEH Cpellbl | OLEHKY YpOBHE YpOBHE YpOBHE peleH3u
BO3ACUCTBUS HPOBOJHUTH MIPOBOIUTH MIPOBOJIUTH o Ha
TEXHOT€HHBIX OLICHKY OLIEHKY OLIEHKY BKP,
(hakTOpOB Ha | BO3JEHCTBUS BO3JICHCTBUSA BO3/eiicTBHS | OPTQOI
COCTOSIHHE TEXHOTCHHBIX | TEXHOTEHHBIX | TEXHOTEHHBI | FO
OKpYyXarouieu ¢akTopoB Ha | (hakTopoB Ha | X (axKTOpoB
cpensl COCTOSIHHUE COCTOSIHHE Ha
OKpYyXarollel | OKpyKawlled | COCTOSHUE
cpenbl cpenbl OKpY>Karomie
1 cpenbl
OIIK-1.11 Ompenenenue He ymeeT | YMmeer Ha | YMeer Ha | YMeeT  Ha | 3ajmaHue
XapaKTepUCTHK MIPOLECCOB OnpenenarThb HU3KOM JIOCTaTOYHOM | BBICOKOM Ha BKP,
pacnpezeneHus, npeoOpa3oBaHusl | XapaKTEPUCTHK | ypOBHE YpOBHE YpOBHE peleH3u
U MCIIOJIb30BAHUS DJIEKTPUYECKOH | U MPOLIECCOB | ONPEAETATH OnpenensThb omnpenenaTs | s Ha
SHEPTUH B JIEKTPUUECKUX IETAX | pacrpeneNeHus], | XapakTepucTH | xapakTepuctu | xapaktepuct | BKP,
npeoOpa3oBaHU | KM TIPOLECCOB | KU TIPOILIECCOB | UKH noptdoi
s W | pacupeieseHH | pacupeAesieHH | MPOIECCOB 1o
WCTIONB30BaHUS | 4, A, pacnpeneneH




YpoBEeHb OCBOCHHUS OueHou
[Tnanupyembie pe3yabTaThl HeynosnerBopu | YmoBneTBopu Xopotiio Otmraso HOE
OCBOCHHS KOMIICTEHITHA TENLHO TEIBHO . . CPEICTBO
N N (cpenHmit) (BBICOKHIA)
(MHHUMAITBHBIN) | (TTOPOTOBEIIT)
ANIEKTPUYECKON | mpeoOpazoBaH | mpeoOpa3oBaH | us,
SHEPrHU B | us u | us u | mpeobpazoBa
ANIEKTPUUYECKUX | UCIOJB30BAHH | MCIOJIB30BAHU | HHS u
LeTsX s s HCIIOJIhb30Ba
ANEKTPUYUECKO | DICKTPUUIECKO | HUS
W OSHEpPrUM B | i DHEPTUU B | IIEKTPUUCCK
ANIEKTPUYCCKH | IEKTPUUYCCKH | Ol DHEpPruu
X IeTsIX X [eIsIX B
ANEKTPUUYCCK
UX TETSIX
7.3 TunoBkbIe KOHTPOJIbHBIC 3ajJaHud MWJIM HHbIC MaTepHaJbI,

HeoO0XoauMble J1Jisl OlleHKH 3HAHWi, yMeHMii, HABBIKOB, XapaKTePU3YyIOUIUX
3Tanbl pOopMUPOBaHUA KOMIIeTeHUMH B npouecce ocsoenusi OITOII BO

KoHTposib OCBOCHMS TUCITUTIIMHBI «XUMUS» MPOBOAUTCS B COOTBETCTBUU C
[Tn Ky6I'AY 2.2.4 «DoHO oyeHouHbiX cpedcmey MO BUAAM OIICHOUHBIX CPEICTB
u3 Tabmuubl 7.2: KEWChl, KOHTPOJBbHBIC 3aJlaHusl, TECThl, TeMbl pedeparon
(IOKJIaNoOB), U T.1.

Texyuuii KOHTPOJIb MO JUCHUIUIMHE «XHUMHs» TI03BOJISAET OICHUTH
CTENEHb BOCTPUSTHS y4eOHOro mMaTepuaia U MPOBOAUTCS JUIsl OLICHKW 3HAHUH,
YMEHUW, HaBBIKOB U ONBITA JICITEIBHOCTH, XapaKTEPU3YIOUIUX  ATarbl
dbopmupoBaHus kKomreTeHiui B rpoiecce ocsoenust OITOIT BO

Texymuii KOHTPOJIb MPOBOAUTCS KAK KOHTPOJIb TEMaTHYECKUH (110 UTOram
U3YYEHUs OMNpPENENIEHHbIX TEM JUCUUIUIMHBI) U  pyOEeKHBIM  (KOHTPOJIb
OIIPENETICHHOIO pa3zeiia WK HECKOIBKUX Pa3JeoB, IIEpe]] TEM, KaK IPUCTYIINUTD K
U3YYEHHIO O4YEpEeHOM YacTu Yy4eOHOro marepuaia). Pe3ynpTaThl TeEKyIlero
KOHTPOJISI UCIIOJIB3YIOTCS ITPU MPOBEJICHUN TPOMEKYTOUHOM aTTeCTALMH.

Keiic-3ananus

Keiic-3aganue mo Teme Ne 1. «OCHOBHBIE 3aK0HBI ¥ IOHATHS XUMMID)

Onpenesienue maccoBoii 104m okcuaa meau (11) B kapoonare
rugapoxcomenu (11)

PeakTuBbl U o6opyaoBanue: mopoinok coiu (CUOH),COs;, dapdopossrii
TUTENb,  TUTEIbHBIE  IMUMIBLI, MyderabHas  Me4b,  OKCHUKATOp,  BECHI
TEXHOXUMHUYECKHE.

Boinosinenue pa6orbl. DapdhopoBbIi TUTEdh IMYCTOM U B3BEHICHHBIN
npokanute B Mydese 10 MOCTOSHHON MacChl TIPH TE€X K€ YCIOBUSX, MPU KOTOPHIX
[IPEAIoaraeTcss MNpOKAIMBATh CoJib. [IpeaHa3sHayeHHBIM MU [POKAJIMBaHUS
TUTEb BO3bMUTE TUTEJBHBIMHU IIMUMIAMU 32 Kpail U MOMECTUTEe B MYy(QeTbHYIO




neyb. [locne 25-30 MUH npoKanMBaHUs JOCTAHBTE €ro W3 MEYU, JANTE OCTHITh Ha
aucte acbecta M TiepeHecuTe B AKcHKarop. IlocrmeaHuil 3akpoiTe KpBIIIKON
cnycmsa =2 mun, ’Ha4e TIPU OXJIAKJICHUM B DKCUKATOPE CO3LAETCS Pa3psKEHHUE U
KPBIIIKY OyAEeT TPYAHO OTKPBITh. OXJIagUTe TUTENb B SKCUKATOPE 10 KOMHATHOM
TEMIIEpaTypbl U B3BECHTE HA AaHATIMTUYECKUX BECAX.

B mpenBapuTenbHO B3BEMIEHHBIM W JOBEAEHHBIM 10 IOCTOSHHOW MAacChl
TUTENIh TIOMECTUTE HABECKY MPUOMM3UTENpHO 1,1 T pacTepToil B MOPOIIOK COJIU
(CuOH),CO3, Turens ¢ COJIbI0 MOMECTUTE B MY(QEIbHYIO TeYb W MPOKAIUTE B
teuenue 10 mun npu temneparype 350—400 °C. Koraa nBet HarpeToro BeliecTBa
U3MEHUTCS 10 4YEpPHOTO, IIWMIAMUA TIEPEHECUTE TUTENb B HKCUKATOP IS
OXJIQXKIEHUA 10 KOMHATHOW TeMIIEPaTypHI.

3aTeM B3BECHTE TUTENIb C COJAEPKUMBIM Ha TE€X KE BECAX.

[IpoBenute KOHTPOJBHBIA OMBIT. JlJISI 3TOr0 BHOBb NPOKAJIUTE TUIEIL C
COJIEP>)KUMBIM B TeueHre 10 MHH, OXJIaIUTE €r0 B DKCHUKATope M B3BechTe. Ecim
pacxoxzaeHue mo macce cocrapisger He Ooznee 0,02 1, cuuTaercd, 4YTO COJIb
pasznoxkuiiack  mojgHocThio.  Eciam  pacxoxzaeHue — Oosibliee,  MOBTOPUTE
poKajauBaHue o0pasLa.

3anuce oannwvlx onvima.

Macca turias My, r

Macca Tiras ¢ BeIecCTBOM My+comn, T.

Haecka coimt Meoam, T.

Macca TUIJIS C BEIecTBOM (Hocie TPOKATUBAHU) M'rtcomu, T.
Macca BelecTBa 1ocje NpoKanuBaHus MYeom, T.

PaccunTaiiTe no noJiydeHHBIM TaHHBIM COAEPKAHUE MPOAYKTa PA3IO0KEHUS B
OCHOBHOM BEILIECTBE, a M0 (OpMYyJIe BEIIECTBA — €T0 TEOPETUUECKOE 3HAUCHHE.

® = M(CuO)/m((CuOH),CO3), B momsix emauHUIBl WK B % TMPOIICHTAX,
(ymHoxuB Ha 100).

Beruuciaure a0COMIOTHYI0 M OTHOCHUTEIbHYI OIIMOKM OIpeesIeHH.
CneJgaiiTe BbIBOABI 110 padore.

KoHTpoJbHBIE BONIPOCHI

abhwh e

1. OnrHAKOBO JIM YUCIIO MOJIEKYJ: a) B 1 T Bojoposia u B 1 T kucnoposa; 6) B 1
MOJIb BOAOpoaa U B 1 Mok kucimopona?

2. Kakue BeliecTBa Ha3bIBaloTCs naibroHuaamu? [lpuBenure npumepsi.

3. UTo 03HA4aeT MOHATUE «MOJIIPHAsl Macca BellecTBa»? BbluuciauTe MOISPHYIO
Maccy TUAPOKCUIA KAJIbIIHSI.

4. Chopmynupyiite ClIeICTBUS U3 3aK0OHA ABOTAIpO.

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

6. Jlaitte GOpMyTHPOBKY MOHATHIO «XUMUYECKUN SIKBUBAJICHT.

7. Onpenenure MoJsipHbie Macchl skBuBalieHToB: N2O, PCls, H,S.

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

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

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

B) HsPO, + C&(OH)Z = CaHPO, + 2H,0



9. CdopmynupyiiTe 3aKOH OSKBUBAJCHTOB, HAIUIIUTE €ro MaTEeMaTHYECKOe
BBIPaKEHHE.

10. Uto Takoe «IKBUBaJICHTHBIH 00bemM»? Kakue oObeMbl IIpH H. y. 3aHUMAIOT 1
MOJIb SKBUBAJIEHTOB KUCIOpoAa, okcua yraepoaa (IV), ammuaka?

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

Onpbit. Ilosryyenne cpegHux cosieu

a) PeakTuBbI: pacTBOp xyopuna Oapusi 1 H., pacTBOp cyibdara Harpus 1 H.,
npoOupKa.

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

0) PeakTuBbI: pactBOp cynb(hara Mem | H., IIMHK METAUTHYECKHUM, TIPOOHpPKA.

Hanute B nmpobupky 3-4 karmau pactBopa cyibhara Mmeau, OpoCUTh Kycodek
ITUHKA.

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

Hamute B mnpoOupky no 1/3 oObemMa pacTBopa THUIPOKCHAA KaabIUs
(M3BECTKOBAas BOJIa) M MPOIYCTUTh yepe3 Hero okcup yriepoaa (V) (yriexucisiit
ra3z) u3 annapara Kunmna 1o nosiBjieHus MyTy.

3aganue. 3anuch JaHHBIX ONBITA.

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

2) Hanummure ypaBHEHHS XUMHUYECKUX pEAKIMi, MPOTEKAOIINX B
poOupKax.

3) o kaxxa0¥l U3 peakiuil yKaKUTe NpU3HAK peakluu (Hanpumep, Oelbii
0Ca/IoK, 00ECIIBEYMBAHUE U T.I1.)

4) HazoBuTe Bce MPOIYKThI PEAKIIMH, 32 UICKIIOUYEHUEM BOBI.

5) CdopmynupyiiTe BBIBOA: pPEaKUUSIMHU, MEXKIYy KaKUMHU KJaccamu
HEOPTaHWYECKUX COCTMHEHUN MOKHO MOIYYUTh CPEITHUE COJIU?

KonTpoJsbHbIe BONPOCHI
Hanmummre ypaBHEHHs peakLMi, C IOMOIIBIO KOTOPBIX MOXHO OCYILECTBUTH
CJIEAYIOIIUE IPEBPALCHNUS, IPOAYKTHI PEAKLIUA HA30BUTE:

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

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

3. SOz — SOg — HZSO4 — Ca(HSO4)2 — CaSO4

4. K — KzO — KOH — KHCOg — KgCOg

6. BaO — Ba(OH)z — BaOHN03 — Ba(NO3)2 — BaSO4

1. Fe(OH)3 — FeCl; — FCQ(SO4)3 - FC(OH)3 — FG(OH)2C|
8. Ca — Ca0 — Ca(OH), — Ca(NO3), — CaCOs

9.7n — ZnClz — Zl’l(OH)z — (ZHOH)2504 — ZHSO4

10. Na,O — NaOH — NaHSO4 — Na,SO, — NaHSOq4



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

12. MgO — MgClz i Mg(OH)z —>MgOHNO3 —>Mg(NO3)2
13. ZnO — ZnSO4 — Zl’l(OH)z — Nap,Zn0; — Zl’l(OH)g

14. H3PO4 — P205 — Bag(PO4)2 — H3PO4 — Ba(H2PO4)2
15 CuO — CuCl, — Cu(OH), — (CuOH)3POs — Cus(PO4),
16. Ba — BaO — Ba(OH), — BaOHCI — BaCl,.

17.P — P205 — H3PO4 — NaH2PO4 — Na3PO4

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

20. K—KOH—KHCO3—CaCO3;—Ca(HCO3), s ?

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

(JHeprernka XMMHUYECKHUX MPOLECCOB)
A) OnpenesieHre HAPABJIEHHOCTH NMPOTEKAHUS MpoLecca
1. Mcnonb3ysa cnpaBOYHbBIE JAHHbIE TAOJHUILIBI, ONpPEIETUTE N300apHBIA TEMIOBON

> pext AH 295 XUMUIECKOM PEaKIMU BALIETO BApUAHTA
C2H4(r)+ 302(r) <—>2C02(r) + 2H20(>K)

Cnenaiite BbIBOJA O BbIIeJ€HUM WIH MNOIJIOIIEHUM TeIJIOTHI B TMpolecce
peaKkumu.

2. Onpenemure u3MmeHenue »HTpormuH AS’gg B X0J€ XUMHUECKOH peaKIuH,
MPOTEKAIONIEH TIPM CTAaHAAPTHBIX YCIOBHSIX B HJACATBLHOM Ta3000pa3HOM
cocrosunn. OObscHuTe 3HAK u3MeHenmss AS’xs B pesyabTare JaHHOI
peaxium.

3. Onpenenre usmeHenne >Heprun ' n66ca AG%ogg B X01e XUMHYECKON PEaKIUH,
UCIIOJIb3YsI CTIpaBOYHbIC AaHHbIe Tabmuibl. [1o 3HaKy u3MeHnenus sHepruu ['nd6ca
AG%gscaenaiite BBIBOA O BO3MOKHOCTH CaMOINIPOM3BOJILHOIO IPOTEKAHMS

peakumu.
Tabnuua CranaapTHEIE 3HaYEHU TEPMOJIMHAMUYECKUX BEIMYMH HEKOTOPBIX BEIECTB

Bemectso | CocrosHue AHO%05 ke AGO08 ke S%gs,  Jlx/Momn'K

MOTb, MOTb,

C2H2 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

CHq r -74,850 -50,830 186,190

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

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

H20 r -241,830 -228,590 188,720




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

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

b) «Onpenesienne TenioBoro 3gp¢exkra nmpouecca pacCTBOPEHUs
NHsNO3»

O6opynoBanue u matepuajnbl. 1. Hutpar ammouusasNHiNO;. 2. Crakansr
(250-300 mm). 3. TepmoMeTp, YKpETUICHHBIH B IITATHBE.

BoinosiHenue. B crakan Haseldite HEMHOro BOAbl. OIyCTUTE TEPMOMETP,
IIOTPY3HB €ro MAPUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOKEK MEIKHX
KPUCTAJUIOB HUTpaTa aMMOHMA. TepMOMETp MOKa3bIBAET CUJIIBHOE IOHWKEHUE
TEMIIEPATYpPBI pacTBOPA.

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

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

Keiic-3aganue mo reme Ne 2 «3aBHCMMOCTBb CKOPOCTH XUMHYECKOM
peakuu OT Pa3JIUuYHBIX PAKTOPOBY.

OmnpiT 1. 3aBHCHUMOCTH CKOPOCTH PeaAKIUH
A) OT KOHUEHTPALUUM PearupyrIlnxX BelecTs

PeakTuBbl M 000pyaoOBaHHeE: pPACTBOP CEPHOM KHUCIOTHI 2 H., PacTBOP
tuocynbdara Hatpus (NaS;03) 1H., AUCTUIUIMPOBaHHAS BOJA, YETHIPE MEPHBIC
POOUPKHU, KaNeJIbHULIbI WIH IMUIETKH, CEKYHIOMED.

Tuocynbdar HaTpus pearupyer € CEpHOW KHUCIOTOW MO CIEAYIOIIEMY

YPAaBHEHUIO PEAKLIUH:
Na,S,03 + H,SO4 = Na,SO,4 + SO, + H,O + Sl

[Tpu3HakoM TMpoTeKaromel peakiuu sBIsSeTCs OOpa3oBaHHE MYTH IPH
BBIIIAJICHUU CEPBI B OCAIOK.
JI71st npoBeieHUs OIbITa B YETHIPEX MPOOUpPKaX MPUTOTOBHTE PaBHbIE 0OHEMBI

pacTBOPOB THOCYJb(aTa HATPUS PA3TUUHON KOHUEHTpPAIMH, VISl 3TOTO BHECUTE B
npobupku 4, 6, 8 u 12 kanens THOCYNb(aTa U A0BeAUTEe 00beM B Mpodupkax 10 12
Karmeib, 100aBUB B KaXkAYyI0 BOJY, KaKk yKazaHo B Tabsuiie 1.



3arem B 1-10 mpoOupKy mo6aBbTe 1 Kammo cepHON KUCIOTHI, OJHOBPEMEHHO
BKJIIOUMB cekyHaomep. I[Ipocneaure, 4yTOOBI Kamjis He IMonajga Ha CTEHKHU
pOOHPKH.

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

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

3amanue. 3anUCh JAHHBIX ONbITA.

1) 3anecute B TabMUIly JaHHBIE, MPOBEAECHHBIX UCCIEI0BAHMIM

Tabaunua - JlanHbIe OnbITa

Ne KonnuecTtBo xamenn O61ee | OTHOCUTENB- Bpewms OtHOCHUTENb
po- YUCJIO | Has KOHIIEHT- | MOSIBJICHHS | Hasi CKOPOCTb
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 IPAKTUYECKYIO CKOPOCTh PEAKIIUH IS
Kaxjaoro ciydas (1/t), 3Hast BpeMsi peakiiuu. 3aHecuTe B TaOJUILy.

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

4) TocTpoiite rpaduK 3aBUCKMOCTH OTHOCHTEIBHOMN MPAKTHUECKOW CKOPOCTH
peaKIuu OT OTHOCUTEJILHOM KOHIIEHTpAIlMK TUOCYJIb(haTa HaTpusl, OTKJIaIbIBast
sHaueHus 1/t mo ocu X 1 Cypy. 0 OCH Y.

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

OnbIT 2. 3aBUCHMOCTb CKOPOCTH PEAKIIUN OT TEMIIEPATYPbI

N3yuute Ha mpuMepe peakuuu B onbiTe 1.

Boinosnenue. st atoro B Tepmoctar ¢ temreparypoit Ha 10 °C Bbimie
KOMHATHOW TeMIlepaTypbl TOMECTHTE 2 MpOoOHWpKH: OoaHy ¢ 4 kammsiMu 1 H
pactBopa THOCYyJb(haTa HaTpud U § KaruIsIMH BOJIbI, B IPYT'YIO — C OJHOM Karjieu
CEepHOM KHUCIOTHI. Yepe3 5 MUHYT cMemaiTe colepKuMoe MpOOUPOK U OTMEThTE
BpEeMsI MTOSIBJICHUSI MYTH.

[ToBTOopuTe ombpiT mpu Temmeparype Ha 20 © u 30 ° BeIIle KOMHATHOM
TEeMIIepaTyphl.



3amanue. 3anUCh JAHHBIX ONbITA.

Pesynbrarel BHECHTE B TaOJIHUIy U IOCTPOUTE TpadUK 3aBUCUMOCTH CKOPOCTH
peakiuu oT TeMIepaTtypsl. PaccuuTaiite 3HaYeHHE MPAKTUIECKOTO
TeMrepaTypHoro ko3¢ duiuenTa, ucroiab3ys npasuio Bant-I'odda.

OnbiT 3. BiausiHue nNpUpPOALI PpearupywIUX BelleCTB HAa CKOPOCTH
XHMHUYECKOH peakuuun

Boinosinenue. B 1se npo6upku npuiteiite mo 2 cm® pactBopa KMnOy u 2-3
KaIulu pacTBOpPa CEPHOM KUCIOTHI. 3aTeM J0OABHTE B MEPBYIO —
cBexenpuroToBieHHbI pacTBop Na;SOs, a Bo BTopyro NaySOq,

3apanue. 3anuch JaHHBIX onbiTa. OTMETHTE, B KAKOU MTPOOHPKE
MPOUCXOIUT U3MEHEHHUE OKpacku pacTBopa. ChopmynupyiiTe BHIBOJ OBIUSHUU
MPUPOBI PEATUPYIONTUX BEIIECTB HA CKOPOCTh XUMUYECKOW PEaKIIUH.

BoinoJsiHuTe pacuerHoe 3aganue no reMe « CKOpoCTb XMMHUUECKUX PEAKIIUID

ATMochepHbIe 3arpsiI3HeHHS TOCTENIEHHO YHHYTOXKAIOT 3aIIUTHBIN 030HOBBIN CIIOW 3eMITH.
O30HOBOMY CJIOI0 YTpOXKalOT, IOCTyHAIOLIME B aTMOc(hepy (PTOPUPOBAHHBIE U XJIOPUPOBAHHBIE,
yrieBogopoabl — (peon, Hanpumep CCIF, CCloF2, CCIF3. OHu xumudeckd CTaOWIBHBI B
HIDKHUX CIIOSIX atMocepsl, HO B cTparocdepe moj JeicTBUEM yIbTpaduOIECTOBOTO U3ITYICHUS
ConHua pa3pymaroTcs, BbLIEISIS aTOMapHbIN XJIOp, IIOCIE Yero HAYMHAIOT IIPOTEKATh PEaKLuu
B3aMMOJEMCTBHSL aTOMAapHOTO XJopa € O30HOM. Paccuumatime CKopocmb maxou peaxyuu ¢
0bpazosanuem Kuciopooa u MOHOOKCUOA X1opa, eciu yepe3 15 c¢ nocne Hauana peaxyuu
MoaapHas KoHyenmpayus 030ua owiaa 0,3 moawv/n, a uepes 35 com nHauania peakyuu Cmana pasHa
0,15 monv/n.

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

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

O6opynoBanne u marepuasabl. 1. YeTblpe KOHUYECKHME NPOOHPKHU. 2.
[Munerku. 3. Benwrii sxpan. 4. Xnopun xeneza (1) FeCl;0,0025 u. 5. Pomanun
kamus  KSCNO0,0025 u. 6. Xnopun xamus KCl (kpucrammmyeckwii). 7.
JuctunnupoBaHHas BOJA.

Boinosinenue pa6oTbl. B yeThipe KoHMUECKUE MPOOWPKH BHECUTE 1O S5-7
kanenb 0,0025 H. pactBopoB xsopuna xkene3a (III) u poganuaa kanus. PactBopbl
pa3MelainTe CTeKISHHOW Majloykod M moctaBbTe B mITaTuB. OIHY MPOOHMPKY C
MOJIYyYEHHBIM PACTBOPOM COXpPAHUTE MJii CpPaBHEHUs pe3yJlbTaTOB oOImbITa. B
ocTajbHbIE MPOOMPKU J0OABbTE CIEAYIOIIME PEAKTHBBL: B IMEPBYIO - | Karuio
HACBIIIEHHOTO pacTtBopa xJjopuna xkeneza (III), Bo Bropyro - 1 kammo
HACBILIEHHOI'O PAcTBOpa POAAHUIA KaJUsA, B TPETHIO - HECKOJBKO KPUCTAIIIMKOB



xynopuaa kamus. CpaBHUTE HWHTCHCHBHOCTh OKPACKH TOJYYEHHBIX PAaCTBOPOB C
WHTCHCHUBHOCTBHIO OKPACKH 3TAJIOHA.

3anuch JAHHBIX ONbITA. 3alUIIUTE CBOM HAOJIOACHUS TIPU TMPOBEJICHUU
pabotbl. CocTaBbT€ YpaBHEHHE COOTBETCTBYIOIICH OOpaTUMOW peakuuu u
HAIUIITUTE BRIPAKEHNE KOHCTAHTHI PABHOBECHSI.

1. Kakwue BemecTBa HaXOAATCS B UCCIICAYEMOM PAacTBOpPE IIPH PABHOBECHH?

2. Kakoe BemecTBo MpUIaeT pacTBOPY KPACHYIO OKPaCKy?

3. Kak w3MeHseTcs WHTEHCHBHOCTH OKpAacKd pacTBoOpa H, B KaKOM
HaIlpaBJICHUN CMEIIAETCS pPaBHOBECHE JaHHOW pPaBHOBECHON CHCTEMBI TMPHU
nobasneHuu: a) xaopuaa xeinesa (III); 0) ponanuaa kamus; B) Xjaopuaa Kamus?

4. Kak W3MEHSIOTCS TMpPH OTOM B KAXKIOM CiIy4ae KOHIIEHTPAIUU
KOMIIOHEHTOB PaBHOBECHOM CHCTEMBI a) pOJaHu/a; 0) XJIOpHIa Kallvs; B) XJIOPHIA
xene3a (IIl); r) pomanuma kanusl MO CPaBHEHUIO C WX KOHLEHTpAIUSIMU TpU
YCTaHOBJICHUH TI€PBOHAYAIIBHOTO PaBHOBECHSA?

OnbIT 2. BausiHue TeMnepaTtypbl Ha CIBHI XUMHY€CKOI0 PAaBHOBECHUS
PeakTuBbl M MaTepuagbl: HoAHas BOJA, pacTBOP Kpaxmana, HTpOOUpPKH,
CIIUPTOBKA, I€PKATEIIb.

Boinosinenue padorbl. Haneiite B aBe mpobupku 1mo 3 cM® HOOHOM BOABI U
no0aBbTe B KaXKAyI0 U3 HUX o 1-2 kamu pactBopa Kpaxmana. Harpeiite onny u3
npobupok. CpaBHUTE OKPACKY.

3aganme. VYKaXuTe HaNpaBIICHHE CIBUrAa XHWMHYECKOIO pPABHOBECHS IIpU
MOBBILICHUH TEMIIEPATYPBI U 3HAK TEIIOBOr0 3 (eKTa peakuu.

KoHTpoJibHBIE BONIPOCHI

1. UTo moka3bIBa€T CKOPOCTh XUMUYECKOW PEaKIuu?
2. ChopmynupyiiTe 3aKoH nercTByromux macc ['ynbpndepra u Baare.
3. Hanmummre kuHeTUYECKHE YpaBHEHUS CKOPOCTEH MpsIMOli U 0OpaTHOM peakiiuii
JUISL  XMMHUYECKOTO0 Ipolecca:

4NH3(r) + 502(r)— —> 4NO(r) + 6H20(>K)
4. Kak ynraetcs npaswio Bant-I'odda?
5. Urto noka3bIBaeT TeMIepaTypHbIil KOA(UIIMEHT Y peakuun?
6. UTo Takoe «3Heprust aKTUBALIUN»?
7. Ykaxkure (akTophl, OT KOTOPHIX 3aBUCUT KOHCTAHTA CKOPOCTH PEAKIUU.
8. Kakue peakiiuy Ha3bIBAIOTCS KaTATUTHYCCKUMMU?
9. Uto takoe xaranuzatop? Ilepeuncinre BUIbl KaTaausa.
10. Bo cKOIBKO pa3 UBMEHHUTCSI CKOPOCTh MPSIMOI M OOpaTHOM PEaKIIMii B CUCTEME:
2 COgpy + Oyry == 2 COyry eciu 00beM Ta30BOM CMECH YMEHBILIUTH B TpH paza? B
KAaKyH0 CTOPOHY CMECTHUTCSI PABHOBECHE CUCTEMBI?

Keiic-3axanue no reme Ne 3 «Ctpoenne aroma. [lepuoanueckuii3akoH u
nepuoanyeckas cucrema /I. . Menageneesa»



IIpakTuyeckas padora nmo reme Ne 3: Crpoenue aroma. IIporno3npoBanue
XUMHUYECKHX CBOMCTB 3JIEMEHTOB U X COCAMHEHHUH

eab 3ansaTHA

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

2. HayuuTp OmpenensTh YWCIO AJEMEHTAPHBIX YACTHUI[ B aTOMax KaKJIOro
AIEMEHTA, MPUHAJIEKHOCTh UX K METAJJIaM WJIM HEMETAJIAM.

3. Hayunts u3o0paxkaTe CcTpo€HHE aToma ¢ oMolbio ¢popmyisl Koccens,
AJIEKTPOHHOUN (OPMYJIBI U TpaduuecKOu IICKTPOHHON CXEMBI.

4. IToMo4b NOJYYUTh MPAKTHUUECKUE HABBIKW OMPEACIICHHUS:
- CTEIICHEW OKHUCIICHHSI aTOMOB;
- HamucaHus (OpPMyT COOTBETCTBYIOIIMX OKCHAOB, THIPOKCHIOB, JETY4YHUX
BOJIOPOJIHBIX COCIMHEHUH (TIPU UX HAJIUYUN);
- XapakTEepUCTUK  (PU3MYECKHMX U XHUMHUYECKHMX CBOMCTB JJIEMEHTOB U UX
COEIUHECHUM.
IMpumep. CocTaBbTe »3JIEKTPOHHYIO U JJIEKTPOHHO-Tpaduyeckyro Gopmyiy
AJIEMEHTAa C TMOPSAAKOBBIM HOMEpPOM 24 W [JaillTe MOJHYI XapaKTEPUCTUKY
DJIEMEHTA.

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

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

1522522p®3s23p°3d°4st

OnexkTpoHHOW ¢dopMyse XpoMa COOTBETCTBYET CIIEIyIOIIasi 3JICKTPOHHO-
rpaduueckas cxema:

3d 4s
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XapakTepucTruKa aToMa XpomMa

1. Cr — merain, d — siremenT.

2. Banentusie cocrogaus: | - VI.
3. Bo3moxknble cteneHu okuciaeHus: 0, +2, +3, +6.
Cr®-28 -»Cr*? Cr°-3e —»Cr* Cr%- 68 —»Cr*®

XpOM MpOSBIIIET BOCCTAHOBUTEIIbHBIE CBOMCTBA.
4.XpoM o0pazyeT KUCTOPOAHbIE COSTUHEHMUS:

Oxcuabl CrO Cr,03 CrOsz
I'uapokcuasr  Cr(OH); Cr(OH); H,CrO4
H3CI’03 H,>Cr,O;



OCHOBHBIE ampoTepHbIe  KUCIOTHBIE

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

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

Pemenue. Eciii  »ieMEHT TPOSBISET NEPEMEHHYIO CTENEHb OKUCICHUS U
oOpa3yeT HECKOJbKO OKCHUIOB W THUAPOKCUIOB, TO C YBEIUYECHHUEM CTEHCHH
OKHUCJICHHSI CBOMCTBA TOCICTHUX MEHSIOTCS OT OCHOBHBIX uepe3 amM(pOTEpHBIE K
KHCIIOTHBIM. JTO OOBSCHACTCS XapaKTEPOM OHIICKTPOIUTHUYCCKON THUCCOIHAIIAN
(moHmzaruu) tuApokcuaoB DOH, xoTOpas B 3aBUCHMOCTH OT CPaBHHUTEIBHOMN
MIPOYHOCTH | MOJISIpHOCTH cBs3elt D-0O u O-H moxeT mpoTekaTh 10 IBYM THIIAM:

30H! == 3"+ OH  mo tumy ocHosanwuii (1)
30H ==H'+ 30" no tuny kucsor (II)

Ecmu nmpounoctu cBszeit O-H u 3-O Onu3ku  wiu paBHBI, JUCCOLUAIUS
TUJPOKCUA MOXKET oJiHOBpeMeHHO mpoTekaTth U no (l) u mo (II) Tunam. B aTom
ciyyae peub uaET 00 amMpOTepHBIX dIEKTpoiauTax (amdonurtax), HampuMmep st
Cr(OH)s:

Cr3* + 30H == Cr(OH)3z = H3CrO3 === 3H" + CrOs*

B xucnoii cpeae aMpoauT mposiBIsieT OCHOBHOM XapakTep, a B IIETOUYHON cpejie —
KHUCJIbIN XapakTep:

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

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

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

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

B) OIpEIEIUTE BO3MOXKHbBIEC BaJICHTHbBIE COCTOSIHUS;

T') OIPEJEIUTE BO3MOXKHBIE CTEIIEHU OKHCIICHUS;

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

Mapeaney — d-anement VII-B rpynmsl, metasmt

+25Mn° 15225%22p%35%23p33d°4s2
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ATOM Maprasiia Ha BHEIIHEM SHEPreTUYECKOM YPOBHE UMEET JBA JIEKTPOHA,
OCTajbHbIE BAJCHTHBIC JJIEKTPOHBI HAXOAATCS Ha MOACTHIIAIONIEM d-IOJypOBHE.
Tepsis 27eKTpOHBI, MapTraHel] IPOSBISET TOJIHKO BOCCTAHOBUTEIIBHBIC CBOMCTBA, UTO
XapaKTepU3yeT ero KaK TUITUYHBIA MeTasll.

Mn o6pa3yeT OKCUIbI U THUIPOKCH/IBI:

Mn° - 28 —Mn*? MnO — Mn(OH);,

Mn? - 38 ->Mn*3 Mn,O3; — Mn(OH)3 (H3Mn03)
Mn°® - 48 —Mn** MnO, — Mn(OH); (HsMnQ,)
MnP - 68 —Mn*® MnOs; — H,MnO,

MnP - 78 —=Mn*’ Mn,O; — HMnO,

bpom — p-anement VII-A rpynnsl, HeMeTamn

4s
sBI91s22522p3s23p*30l04s24p5 [T}

Ha BHemiHeM »HEpPreTMYecKOM ypOBHE Yy aTomMa OpoMa CeMb BaJ€HTHBIX
ANEKTPOHOB. ATOM OpoMa JIErKO MPUHUMAET JIEKTPOH, 00pa3ysl OTpHLIATEJIbHbBIN
HNOH:

BrY+ 18 — Br?

[IpuHUMasT 37IEKTPOHBI, aTOM OpOMa MPOSIBISAET OKUCIHUTEIbHBIE CBOMCTBA,
YTO XapaKTpU3yeT ero Kak TUIHWYHBIA HemeTamwl. bpom oOpasyer nerydee
BOJIOPOJIHOE COeMHEHNE - OpoMoBoopoa HBT.

Tepsis aneKTpOHBI, OPOM MPOSBIISIET clla0ble BOCCTAHOBUTEIIbHBIC CBOWMCTRA.
C kucaopoomM 6poM 00pa3yeT OKCHJIBI M THAPOKCHIBI KUCIOTHOTO XapaKTepa:

Br’-1e - Br't  Br,0— HBroO

Br'-38 - Br**  Br,0;— HBrO,
Br? - 58 — Br*® Br,Os —HBIrO;
Br? - 76 — Br*’ Br,0; — HBrO,

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

KouTposbHbIE BONPOCHI

1. [laiiTe onpeneneHue MOHATUAM: aTOM, XMUMUYECKHM DJIEMEHT.

2. KakoB (¢u3nueckuii CMbICI MOPSIIKOBOTO HOMEpPA XUMHUYECKUX 3JIEMEHTOB?

3. Kakue KBaHTOBBIE YHCIIA XapaKTEPU3YIOT DJHEPreTUYECKOE COCTOSHUE
AIEeKTpoHa?

4. YTo Takoe «IHEPTETUUECKUN YPOBEHDY, «IHEPreTUUECKUN TOAYPOBEHBY?

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

6. Kak ompenenutp  MakCHMalbHOE YMCIIO OJJIEKTPOHOB Ha YPOBHE,
MOAYpPOBHE?



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

8. Chopmynupyiite nmpaBuiia B. KineukoBckoro.

9. Chopmynupyiite npunnun [Taynu, npaBuno XyHaa?

10. Jlaiite coBpeMeHHYIO (OPMYJIUPOBKY IEPUOJAMYECKOTO  3aKOHa
. . Menpeneena.

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

12. Ha 4yem oCHOBaHO pa3ivuuMe B DJIEKTPOHHBIX KOH(PUTYpaAlUAX aTOMOB
AJIEMEHTOB TJIaBHBIX U TOOOYHBIX TOATPYIIT MEPHUOTNIECKON CUCTEMBI?

Tabmuna 1 — XapakTepUCTHKH 3JE€MEHTOB 3-T0 Neproja

DJIEMEHT | DJIEMEHTHI 3-TO Meproaa

[Tokazarens Na | Mg Al Si P S Cl Ar

1) No snemenra B
[1Co

2) 4KCII0 TPOTOHOB
B aTOME

3) uncio
HEUTPOHOB

4) gucio
AIIEKTPOHOB

5) aneKTpoHHas
dbopmyna

6) BaJICHTHBIC
DIIEKTPOHBI

7) cTeneHu
OKHUCJICHUS
8)opOUTAIbHBIM
paguyc, HM

9) notenuuan
HoHU3a1uu, 3B

10) oTHOCHUTEB-
Hasl JIEKTPOOT-
PHUIATENHHOCTD
11) dopmyna
OKCHAa

12) dopmyna
THIPOKCHIA

13) xapakrtep Ok-
cuja, THAPOKCHIA




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

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

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

14. Yto Takoe OTHOCUTEIIbHAS AJIEKTPOOTPULIATEIIBHOCTh?

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

Tabmuna 2 — OpOuTasbHbIe PaIMYChl aTOMOB

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

H 0,053 Na 0,171

He 0.029 Ma 0.128

Li 0.019 1[0.159 Al 0.104 0.131
Be 0.014 1|0.,104 Si 0.090 0.107
B 0.011 10.077 0.078 P 0.080 0.092
C 0.009 [0.062 0.060 S 0.072 0.081
N 0.0078 10,052 0.049 Cl 0.066 0.072
@) 0.0068 (0,045 0.041 Ar 0.061 0.066
F 0,0060 [0,040 0,036

Ne 0,0054 (0,035 0,032

Ta6mz1ua 3-— IloTeHiraabpl HOHU3AITUH AaTOMOB HCKOTOPLIX 3JICMCHTOB

3J’I€M€HT | 1,5B |2, 5B 9J’I€M€HT | 1,5B |2’ 5B

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

Tabnuna 4 — OTHOCHTENBHAS DIEKTPOOTPHUIIATENIBHOCTH 371eMeHTOB (030)

H-2,1




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

DJIEeMEHT E, »B DJIEeMEHT E, »B

F 3,62 S 2,07

Cl 3,82 P 0,8

Br 3,54 Si 1,90

I 3,24 Al 0,4

O 1,48 Na 0,74

N 0,2 H 0,7

C 1,13 Mg -0,32

B 0,3 Be -0,19

Li 0,54 NuepTHBIE Ta3bl 0

Keiic-3amanue mo teme Ne 3
«Xumnueckasi cBsizb. CTpoeHHe NPOCTEeHIIINX MOJIEKYJD)

3aganue 1.J[ns1 coemunenwmii I, HI, CrCls, PbO,
(H20)n, CH4
a) YKa)XHTE TUTT XUMUYECKOH CBSA3H B MOJIEKYJIax;
0) cocTaBbTE HIIEKTPOHHBIE CXEMBbI 00pa30BaHUs MOJIEKYJI ¢ KOBAJIEHTHOM
cBs3bto. OnpesenuTe BaIGHTHOCTb U CTENIEHb OKUCIICHUS;
B) U300pa3uTe 3JIEKTPOHHBIMU YPaBHEHUSMH MPOLIECCHl 00pa30BaHUs
MOJIEKYJI C MOHHOM CBSI3BI0;
T) YKaXHUTE TUIl THOPUIN3ALMY YTIIEpo/ia B MOJIEKYJIe MEeTaHa U
n300pa3uTe reoMeTpUUIecKyro GopMy MOJIEKYJIbl, YKaXKUTE BaJICHTHBIN yTroJl.
ChopmyaupyiiTe, Kak BUJ CBSI3M BJIMsIET HA CBOICTBAa XMMHY€CKOI0 BelecTBa?

CamocrosiTeibHas padoTa o Teme

3aganue 1. A) Onpenenure TUIBI XUMUYECKUX CBSI3€H B MOJIEKYJIaX CIEAYIOLIUX
coenmuHeHuit: Sp; SiH4; CI-S=S-Cl; C2H4; BaO; N2

0) B COEIMHEHUSAX C MOHHOM CBSA3bI0 N300pa3uTe MpoIiecchl 00pa30BaHUs HOHOB U3 aTOMOB
U cXeMy 00pa30BaHMsI HOHHOTO BEILECTBA.

B) B COCIMHEHUAX C KOBAJIECHTHON CBSA3bIO COCTaBbTE DJIEKTPOHHbIE CXEMBbI 00pa30BaHUA
MOJIEKYII.

I') HOKaKUTe, KakKhe opOnTaIi aTOMOB IPUHUMAIOT y4acTHe B 00pa30BaHUM CBSA3U?

n) OmnpenenuTe MONSIPHbIE W HEMOJSPHBIE CBSI3M, G M T - CBSI3M, TUI THOpUIU3ALUU
TUOPUIHBIX CBSI3EH.

) OnpenenuTe BaIEHTHOCTb U CTETIEHb OKUCIICHUS SJIEMEHTOB.



3ananmue 2. [Tokaxxute MexaHu3M oOpa30BaHMUS:

a) wona ruapokconust (Hz0)" u3 mona H' u monexynsr H20, ykaxuTe BaJ€HTHOCTH U
CTETEeHb OKUCIIEHUS aToMa Kuciopoaa. M3o00pasure cxemy nepekpbIBaHUsS aTOMHBIX OpOuTaeit
B MOHE THAPOKCOHHUS.

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

3aganue 3. JlaHbl DIEKTPOHHbIE KOH(UIypalMu BaJCHTHBIX JJEKTPOHOB JIBYX
XUMHUYECKHX AJIEMEHTOB:

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

a) Ormpenenure 3JIEMEHTHI, KOTOPHIM  COOTBETCTBYIOT  JaHHbIE  3JICKTPOHHBIC
KOH(UTYpaIMK BaJICHTHBIX 3JIEKTPOHOB;

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

B) OmpenenuTe TUI XUMUYECKOM CBSI3U B 3TOM MOJIEKYJE, COCTaBbTE €€ 3IJIEKTPOHHYIO
dbopMyny u U300pa3uTe cXxemy NepeKpbIBaHMs ATOMHBIX OpOHUTalei.

r) YKaXUTE THIT MOJIEKYJIBI.

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

BasneHnTtHbIe 27IEKTPOHBI paCIpeACTUTE IO OPOUTAIISIM.

Onpenenute BO3MOXHBIC BAICHTHOCTH U CTCTICHH OKUCIICHHS 9TUX JJICMEHTOB.

OOBbsicCHHTE, ITOYEeMY BBICIIAsI CTEIICHb OKHCIICHUSI aTOMOB (TOpa, a30Ta, JKeJie3a U HUKEJIsI
HE COOTBETCTBYET HOMEPY TPYIIIBI?

3aganue 5. J[aHbI SJIEKTPOHHBIE KOH(PUIYypallMud BaJCHTHBIX 3JEKTPOHOB XMMHUYECKUX
3JIEMEHTOB:

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

a) Omnpenenute SIEMEHTBI, KOTOPHIM  COOTBETCTBYIOT  JIaHHBIE  DIIEKTPOHHBIE
KOH(UTYpaIK BaJICHTHBIX 3JIEKTPOHOB;

06) CocTaBbTe AIEKTPOHHBIE (DOPMYIIBI ATOMOB, PACHPEICTUTE MIEKTPOHBI IO OPOUTAIISM,
OTIPE/ICITUTE BO3MOKHBIC BAJICHTHOCTH M CTEIICHU OKHCIICHUSI.

B) CoctaBbTe (POPMYJIBI OKCHUIOB M THAPOKCHIOB, HA30BUTE WX, YKAKHUTE THUIBI CBS3EH
MEXy aTOMaMH B MOJICKYJIax.

r) Pacnonoxxure BhICIIE THIPOKCHIBI B MOPSIIKE YBEIMUEHUS KUCIOTHBIX CBOMCTB.

3aganue 6. OnpenenuTe U3MEHEHHE MOISIPHOCTHU CBSI3H B PSAAAX MOJIEKYIL:

a) PHs; H.S; HCI

0) H20; H2S; H2Se

B) HF; HCI; HBr; HI.

3aganme 7. Pacronoxute npeacrasiennsie mosekynbl: Clo; HoS; HBr; CO; NHs; BeH2 B
MOpsIIKe YOBIBAHUS TOJIIPHOCTH CBS3H. Y KOKUTE, B MOJIEKYJIE KAKOTO COSTUHEHHS UMEET MECTO
sp — rubpuamsanus. CocTaBbTe DJJIEKTPOHHYIO (OPMYITy O3TOW MOJIEKYJbI, H300pa3uTe
MEePEeKPhIBAHUE ATOMHBIX OpOUTAJICH B MOJIEKYJIE, YKaXXKUTE THUIT MOJICKYIIHI.

KontpouabHbie Bonpocsl mo teme 3. XuMu4ecKas CBi3b
1. Kakue cymecTByrOT THUIIBI XUMAYECKOU CBA3U?
2. KakoB Mexanm3m KoBasieHTHOU cBsa3u? Urto Takoe mHa cBa3u? OT yero
3aBUCHUT AnuHa cBs3u? IloueMy mpu oOpa3oBaHMU CBS3M BBIAEISAETCS dHEPrus?
Kak 3aBUCUT NPOYHOCTH CBSI3U OT JJIMHBI U SHEPTUU CBSI3U?



3. 3a cueT Kakoil XMMHYECKON CBS3U 00pa3yroTcs Moisekynsl Bry, HBr, CO,, CO?
OtBer MoTuBupyiTe. CoOCTaBbTE€ CXEMbl OOPA30BaHMSI XUMHUYECKOW CBS3M B
COEIMHEHMSIX C KOBAJIEHTHOM CBSI3BIO.

4. OOBACHUTE JOHOPHO-aKLUENTOPHBIM MEXaHNU3M KOBAJIEHTHOM CBA3HM Ha IpUMEpE
obpaszoBanus noHa ruapokconus [HzO]".

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

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

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

8. Ilouemy B rajioreHuax MIEIOYHBIX METAIJIOB (POPMHUPYETCSI HOHHAS CBSI3b?

9. B yeM CXOACTBO M OTIMYHME BOJOPOAHOW CBSI3U OT JpYyrux cmsaAzeil? OTser
motusupyiite Ha mpumepax: NHs u (NHs)2, HF u (HF),, H.O u [H30] ;.

10. MoXHO 1M CcYMTaTh, YTO BOJOPOAHAs CBsI3b OOpa3yercs MO JOHOPHO-
aKuenTopHoMy Mexanu3my? OTBET MOTUBUPYHITE.

Keiic-3aganmne mo teme Ne 4
«PacTBOpBI: pacyeTHbIA MPAKTHUKY M)

Chopmyaupyiite ciaeaywoumue MNOHATHS, MNpeAcTaBbTe  (POPMYJIbHbIE
BbIPAYKEHHUA:
MaccoBasi 10yis1 paCTBOPEHHOTO BEIIECTBA, MOJISIPHAsl KOHLICHTpALMs, MOJSpHAs
KOHIICHTpAIMsl SKBUBAJICHTOB, MOJSUIbHAS KOHLEHTpAIMsS, TUTP pPacTBOpa,
IJIOTHOCTH PAcTBOPA, apeoMeTp (Ha3HAYCHUE), KPUCTAIIIOTHIPAT.
3amanue. 1.M3yunrte TeopeTuuecKuil MaTepual o JaHHOU TeMe.

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

CMOTPHUTC NCTOYHHK:

AnekcangpoBa, J.A. Tumodeera M.1IO., UHIAVMBUIAYAJIBHBIE 3AJAHUA
JUIA CAMOCTOSTEJIbHOM PABOTHI CTYIAEHTOB I10 XUMHWU: yueGHo-
Metoauyeckoe mocobue/ I.A. Anekcanapora, N.IO. Tumodeea - KpacHonap:
KyoI'AY, 2016 — 65 c.

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

U.pdf

IIpumep. Beiunciaure: a) MacCoOBYIO NIOJIIO BemecTBa (®) B MPOIEHTaX; 0)
MOJIIPHYIO KOHIIEHTPAIlMIO pacTBopa C; B) MOJSPHYIO KOHILEHTPALUIO
OKBUBAJICHTOB Cys; T) TUTP pacTBOpa opToochopHOl KUCIOTHI, MOTYYSHHOTO TIPH
pactBopeHnu 18 r kucnotel B 282 ¢M® BOJBI, €CNIM INIOTHOCTh PACTBOpa paBHA
1,031 /M.

PemeHue: a) MIOTHOCTh BOABI paBHa lr/cm3, mosTomy Macca BOIEI
00bemMoM282 cm® paBHa 282 T, Toraa Macca HOIydEHHOrO 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
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0) HaxoauM Maccy 1J1 KMCIIOTHI:
M(xucaotel) = p-V =1,031 - 1000 = 10311
Brruucnsiem maccy KucioThl, coaepsxkanieiics B 1031r pactopa:
mM(kuciomor) = M( pacmeopa) - @

m(xucromer) =1031-0,06=6186 2

MonsipHyI0 KOHIICHTPAIIMIO PacTBOpa HAXOIUM JIEJIEHUEM MacChl KHUCIOTHI,
cojaepykamieiics B 111 pactBopa Ha MoJsapHY0 Maccy H3POs (98 1/ Monb):

c=61,86/98 =0,63 moab/1 niu 0,63 M;

B) Haxo[uM  MOJISIPHYIO  KOHIIEHTpAIlMI0O  SKBUBAJEHTOB  pacTBOpa
(HopManbHOCTB) opTodochopHO KHUCIOTH.. MosipHas Macca SKBHUBAJICHTOB
KUCIOTHI paBHA: M, ;(H3PO4)= M(H3PO4)/3 = 98/3 = 32,66 1/M0JIb, TO Coxs
=61,86/32,66 = 1,89 H nam 1,89 Moab/m.

I') HaXOJUM TUTpP pacTBOpa:Tak Kak B li pacTBopa comepxutcs 61,86 T
kucaoTel, To T = 61,86/1000 = 0,06186 r/cm?.

Omnbit. [Ipurorosienne pacTBopa XJOpHIa HATPUS €  3aJlaHHOM
MAacCOBO [10J1eH

PeakTHBBI: KPUCTALINYECKUAN XJIOPU HATPUS, JUCTHIIIMPOBAHHAS BOJIA.

Boinosinenue padornl. 1. PaccuuraiiTe mMacchl XJjopujaa Hatpus U 00beEM
BOJIbI, HEOOXOauUMBbIE Jisi mpuroToBiaeHus 150 r pacTBopa ¢ MaccoBoil poJiei
NaCl, pasnoti 0,05.

2. Ha TexnHoxummueckux Becax (¢ TouHocThio 0,02 T) ompemenure Maccy
OrOKCca M B3BECHTE B HEM HAMJICHHYIO MO pacueTy Maccy XJOpuja HaTpus (mpu
B3BEIIMBAHUU HEOOJBIINX HABECOK HUCIIOJIb3YHTE YaCOBOE CTEKIIO).

3. OT™MephTe HWJIMHIPOM HEOOXOAMMBIA 00BEM AUCTHILTUPOBAHHOWU BOJBI.
HaBecky conu nepeHecute B crakaHduK eMKocThio 200 mi. Bo nzbexxanue norepnb
cojin 0OMOITE OIOKC U3 MPOMBIBAJIKK HAJ CTakaHOM BoAoi. OcTaBiIyOCs BOIY B
LUJIMHIPE TEPEJIEUTE B CTAKAaH IO CTEKJISHHOW Majiouke. PacTBop mepememanrte
710 TOJHOTO PACTBOPEHMS KPUCTAILIIOB COJIH.

4. HW3mepbTe IIOTHOCTh HPUTOTOBIIEHHOTO pacTBOpa apeomempom B
UMWJIMHAPE, B KOTOPBIM MepeHecuTe ucciaeayemblid pactBop. C 3TOH 1eJbl0 B
UWJIMHAP, 3al0JHEHHBIN, TPUMEPHO Ha ¥4 MCCIIEIYEMbIM PAacTBOPOM, OCTOPOKHO
NOTPY3UTE aPEOMETP, HE BBIMYCKasi €ro U3 pyK A0 TeX MOp, NOKa He yOeauTecCh,
YTO apEOMETp ILJIaBaET.

ApeoMeTp JOJDKEH HaXOJUThCS B LIEHTPE HMWIMHAPA U HU B KOEM CIlydae He
KacaTthCsl CTEHOK WJIM OBITh OJM3KO K HHUM, TaK KaK M3-3a MEHHCKA IOKa3aHUs
uckaxatorcsi. COBEpIIEHHO HEAOMYyCTUMO, YTOOBI apeoMeTp Kacajcs [JHa
uuinuHapa. OTcuer MpOM3BEIUTE MO JIETICHUSIM Kbl apeoMeTpa, Ha YpPOBHE
BEPXHET0 Kpasi MEHUCKA JKUJIKOCTH.



5. Tlo cootBercTBylOIIECH TabMUIlE CIPABOYHUKA HAWIUTE KOHIEHTPALUIO
pactBopa. Ecinu B Tabmuue HeT nudpbl, TOYHO OTBEYAIOIIEH OTCUETY MO IIKaje
apeoMeTpa, TO  KOHICHTPAallMIO  pPAacCTBOPEHHOIO  BEIIECTBA  BBIYMCIIUTE
UHmMepnoIuposanuem 1o IByM OV KalIIuM BEITMUYNHAM.

Takasg MHTEPHOIALMSA MOKET NPHUMEHATHCS TOJIBKO B TOM Ciydae, KOIza
pPacTBOPHI HE OUYEHb KOHLICHTPUPOBAHHBIE.

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

3anuce AaHHBIX ombiTa. 1. Bce pacuersl M pe3yiabTaTbl B3BELUIMBAHMS
3allMIINTE B JTAOOPATOpHBIN XypHal. 2. BbraucauTe MOISIPHOCTH U MOJISIPHYIO
KOHLEHTPALUIO YKBUBAJIEHTOB (HOPMaJIbHOCTH) ITOJIy4EHHOIO PacTBOPA.

Ta6muua — [110THOCTH PACTBOPOB XJIOPHA HATPHUS PasINdHON KoHueHTpauuu 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 -

Kontpoabhbie Bonpocsl o Teme Ne 4 PactBopbl. Cioco0b1
BbIPA:KEHHSI COCTABA PACTBOPOB

. Kakne cucremMpl Ha3bIBalOTCS pacTBOPAMM?

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

. Uro Takoe «xpucramorugpam?

. UTO Tako€e HaCBIIIEHHBIN pacTBOP, HEHACHIIEHHBIN, ITEPECHIICHHBIN?

. Kakue pactBopbl Ha3bIBatOTCsl pa30aBIE€HHBIMHU, KOHIIEHTPUPOBAHHBIMU?
. UTO moka3bIBaeT MaccoBas J10Js1 PACTBOPEHHOTO BelecTBa?

. UTo nmoka3pIBaeT MOJISIpHASI KOHIIEHTPALUsl pACTBOPEHHOTO BEIIECTBA?

. UTo nmoka3pIBaeT MOJISIPHAST KOHILIEHTpALUsl SKBUBAJICHTOB?

. UTo nmoka3bIBaeT MOJISUIbHASI KOHLIEHTpaLHs?

0. YUto moka3bIBaeT TUTP pacTBopa’?

— O 01N DN A~ WDN =

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

1. I'mapokcuIbHBIN MOKa3aTenb BOAbI paBeH 9. Kakyro peakuuro cpenbl UMeeT
Boza?



2. KoHLeHTpanyss HOHOB BOAOpoAa B pacteope pasHa 9,6-107° mons/nm3. Uemy
PaBeH BOJOPOAHBIN MTOKa3aTellb pacTBopa?

3. KoHIEHTpanusi T'MapOKCHI-HOHOB B pacTBope paBHa 6-10"°mons/mm3. Uemy
PaBeH BOJOPOAHBIN MTOKa3aTellb pacTBOpa?

4. Kakasi KOHIIEHTpalus HOHOB BOJIOPOJia B pacTBope, eciu PHpasen 3.25?

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

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

7. YUemy paBHa koHreHtpamus nonoB H* u OH B pactBope, pH xoToporo pasex
8,457
8. Uemy paBen pOH 0,01 u pactBopa HCI?

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

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

BoinoJsinenue onbiTa. B ABe mpobupku BHecuTe 1o 5-6 karesnb 1 H pacTBopa
XJIOpUJa Maruug U 00aBbTe€ B KXIYIO MO 5-6 Kamenb 1H. pacTBOpa ruapoKcua
HaTpHSL.

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

3aganue. 3aNUCh JAHHBIX ONBITA

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

2) Hanumure MosIeKyJIipHbIE 1 HOHHO-MOJICKYJISIPHBIC YPABHEHUS PEAKIIUU:

MOJYYEHHS TUAPOKCUIA MArHuUs;

TUJIPOKCUIA MATHUS C COJITHOM KUCJIOTOM,

TUAPOKCH]IA MATHUSL C TUAPOKCUIOM HATPHSL.

Kakas peakuus He nmpoTekaetr?

3) KakoB xapakTep aucCOLMallMd THUIPOKCHIA MAarHus? 3amuIimre
YpaBHEHUE AUCCOLMALINY TUAPOKCUIA MATHUSL.

OnpbIt 2.110/1yyeHne U CBOMCTBA THAPOKCH/IA IIUHKA
Boinosinenue omnbiTta. B 1Be mpoOupku BHecuTe mo 5-6 kamens 0,5 H
pacTtBopa cynb(dara MUHKA U J100aBbTE B KaXKIYIO0 MO 2 Kalid 2 H pacTBOpa
THIPOKCHIA HATPHUS IO MOMEHTa 0Opa3oBaHUS Ocaaka. B mepByr mpoOHpKYy K
OCalKy a00aBbT€ IO KaIusiIM 2 H PacTBOP XJIOPOBOIOPOJHOW KHCIOTHI JIO
pPacTBOPEHHUsI OCAJIKa, a B IPYTYIO0 — U30BITOK 2 H pacTBOpa THAPOKCU/IA HATPHS J0
MOJIHOTO PACTBOPEHHUS OCAIKA.



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

BoinosiHenue onbiTa. B nBe mpoOupku BHecuTe mo 5-7 kamenb 0,1 H
pacTBOpa YKCYCHOW KHCIOTBHL. B kaxayro npoOupky npuOaBbTe OJHY KaIlIO
WHJMKATOpa METHJIOBOTO opaHxeBoro. OaHy mpoOUpKY C YKCYCHOM KHUCIOTOM
OCTaBbTE€ B KA4E€CTBE KOHTPOJIBHOW, a B JIPyTryr0 BHECUTE 3-4 MUKpOILIIATEIS
KPUCTAJUIOB alleTaTa HaTPUs U NIEPEMEIIANTE PACTBOP CTEKIISTHHOM Mal0YKOM.

3aganme. 3anuch JaHHLIX ONBITA.

1)Kakue npusnaku peakuuid Bel HaOmonaere?

2)Hanumure MOJIEKYJISIpHbIE U HOHHO-MOJICKYJISIPHBIE YPABHEHHUSI PEaKITUil.

3) CdopmynupyiiTe BBIBOABI O BIUSHUU COJIM CIA00OM KHCJIOTHI Ha

JCCOLIMALIUIO STOW KUCIIOTHI.
OnbIT 4.Binsinue co1u ¢J1a00ro 0CHOBAHMS HA JMCCOLMALUIO 3TOTO
OCHOBaHUS

Boinosinenue ombiTa. B nBe mpoOupku BHecute mo 5-7 kamnenb 0,1 H
pacTBopa ammuaka. B kaxayro mpoOupKy mnpuOaBbTe OJHY KaIUII0 pacTBOpa
uHaukaropa GenondranenHa. OgHy NpoOUPKY C paCTBOPOM aMMHUAKa OCTaBbTE B
KaueCcTBE KOHTPOJIBHOW, a B JApYryro Ao0aBbTe 3-4 MHKpOILINATENs] KPUCTAIIOB
XJIOpUJa aMMOHMS ¥ IEPEMEIIANTE PACTBOP CTEKIISIHHOM MAI0YKOM.

3amanue. 3anuch JAHHBIX ONbITA.

1) Kakue npuznaku peakuuii Bel Habmonaere?

2) Hanmummmte MoJeKyJsipHbIE U MOHHO-MOJIEKYJIIPHBIC YPABHEHUS PEAKITUH.

3) CdopmyaupyiiTe BBIBOJBI O BIMSHUM COJM CJ1a0OTO OCHOBAaHHUS Ha
JIVCCOLUALINIO 3TOIO0 OCHOBAHMSL.

KourpoJuabHbie Bonpocs! o TeMe Ne 4 PacTBOpbI 2JIEKTPOJIMTOB, HX CBOHCTBA

1. Kakue BemiecTBa Ha3bIBAIOTCS AJIEKTPOJUTAMU, HEIJICKTPOJIUTAMU ?

2. Yto Takoe «uoH»?

3. aiiTe onpezesieHne KUCIOTaM, OCHOBAaHUAM U aM(QOTEPHBIM JIEKTPOJIUTAM C
Touku 3peHust TIO/I.

4. Kakoii mpoliecc Ha3bIBA€TCSl AUCCOIUALIACH?

5. UTo nmoka3bIBaeT CTENEHb JICKTPOJTUTHUSCKON JUCCOIMAIIUM?

6. Kakue (hakTopsl BIUSIOT HA CTETICHB DJIEKTPOJTUTHUCCKOU TUCCOITHAITIH

7. UTo moKa3bIBaeT KOHCTAHTA 3JIEKTPOIUTUUECKON TUCCOLHAIIu?

8. Ot kakuXx (PaKTOPOB 3aBUCHUT KOHCTAHTA AJICKTPOJIUTHICCKON JUCCOITUALINH ?



9. [IpuBenuTe ypaBHEHHE 3aKOHA pa3daBieHuss OcTBaIbaA.

10. Kak quccoumupyroT CpeIHUE, KHUCIIbIE 1 OCHOBHBIE COJIU?

[IpuBeauTe NpUMepHI.

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

12. Yemy paBen pH 0,01 1 pactBopa NH4OH, cuutas crenens guccoryanuu
pasnoii 0,17

Keiic-3apanue mo teme Ne 4 « KoMmiiekcooOpa3zoBaHue B BOAHBIX
pacTBopax»
OnpiT. Io1yyeHue n UccIeJ0BaAHNE KOMILIEKCHOTO COeIMHEHHUS
cyiab(para Terpaammunomenn (1)

PeakTuBbl: pactBOp cyibdara Menu 1 H., pacTBop xyopuaa OGapus 1 H.,
0JIOBO METAJNINYECKOE, KOHLIEHTPUPOBAHHBIN pacTBOpP aMMHUAKa
[Tomectute B 2 mpoOupku mo 10 kamenbp pactBopa cyibdara mMeau u

100aBbTE B OJIHY U3 HUX 2 KaIlId XJopuaa 6apus, BO BTOPYIO— BHECUTE KyCOUEK
rpaHyJIMPOBAHHOTO OJIOBA.

[TonyuynTe KOMIUIEKCHOE COEIMHEHUWE MEIH: JJIsl 3TOr0 BO3BMHUTE B JBE
npoOupKH 1o 5-6 kanens cynabdara Meau u no0aBbTe H30BITOK 25% pacTBOpa
aMMHaKa J0 MOJHOTO pacTBOPEHUS, BBIIABIIETO BHAYAJIE OCAKA.

B npoOupku ¢ KOMIUIEKCHOW COJIbIO J0OOABbTE: B OJHY M3 HHUX 2 KaIliu
xjopusa 0apusi, BO BTOPYIO — BHECUTE KyCOUYEK I'PaHyJIMPOBAHHOIO OJIOBA.

3ajanue. 3anuch JaHHBIX ONbITA.

1) Kakue usmeHenus B mpoOupkKax B Xojie onbita Bel HaOM01a8TE?

2) CocTaBbT€ YpaBHEHUS OCYIIECTBUBIIUXCS PEAKIIU MEXK1y BELIECTBAMU:

cynbhaToM MeU U XJIOpHUAOM Oapus,

cynb(}aToM MeIU U OJIOBOM,

cynbdatoM Mead U aMMHAKOM C OOpa3oBaHUEM KOMILIEKCHOTO
COEMHEHHUS

cysb($aToM TETpaMMHHMEIN U XJIOPUAOM Oapusi,

CyJib(aToM TETPAMMHHMEIU U OJIOBOM.

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

4) OObBsicHUTE, B 4YeM pa3jMyusi B XUMUYECKHUX CBOMCTBaX MPOCTON U
KOMIUIEKCHOU COJIH?

5) Maiite mogHyr XapaKTEpUCTHKY KOMIUIEKCHOTO COCIUHCHHS, yKa3aB —
BHYTPEHHIOIO ¥ BHEUIHIOI cdepbl, KOMIUIEKCOOOpa3oBaTeib, JIUTaHIbl,
KOOPJAMHALMOHHOE YUCJIO.

6) YuuThiBas, 4TO JaHHBIC IO MOJISIPHOW 3JIEKTPONPOBOJHOCTH PacTBOpa
KOMIUJIEKCHOTO COEAVMHEHMS] YKa3bIBAIOT HA JUCCOLMALMIO €ro Ha 2 HOHa,
HAIUIINTE €r0 YPABHEHUE IEKTPOIUTHYECKON TUCCOLUALIY.

7) Ha ocHOBaHMM TIPOBEJCHHBIX OIBITOB CHOPMYIUPYHTE BHIBOJ: KaKHE
MOHBI KOMIUIEKCHOTO COEIMHEHUSI — BHYTPEHHEH WM BHEUIHEeH cdepbl MOryT
BCTyNaTh B PEaKUd HOHHOTO oOMeHa?



KonTtpoabnbie Bonpocsl o Teme Ne 4 KommiiekcooopasoBanue
B BOJAHBIX pacTBOpPax
1. Kakue coefMHEeHNSsT HA3bIBAIOTCS KOMIUICKCHBIMU?
2. YKaxuTe KOMIUIEKCOOOpa30BaTeib, OMPEACIUTE €ro CTENCHb OKHUCICHUS |
KOOpJAUHAIIMOHHOE YK CIIo B KoMIuiekcHOM coeaunennn: Ks[Fe(CN)g.
3. Kakoe cTtpoeHme nMeeT BHYTPEHHsISI cpepa KOMIUIEKCHOTO COCTUHEHHS.
4. Yto noka3pIBacT KOOPAUHAIIMOHHOE YHCIIO KOMITJIEKCOOOpa3oBarTes?
5. Ot KaKHX (dakTopoB 3aBUCHT KOOPAMHALIMOHHOE YUCIIO
KOMITJIEKCOOOpazoBares?
6. Onpenenute 3apsy komiekcHoro uona [Al*Fg] u coctaBbre aBe (GopMyIIEI
KOMIUIEKCHBIX COSIMHEHUN C TaHHBIM HOHOM.
7. Kak nuccoliMupyroT KOMIUIEKCHBIE COCTMHEHUS?
8. UTo XxapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO MOHA?
9. Hamumure ypaBnenue auccormanuu coenunenuss K[SbClg] u Beipaxenue
KOHCTAHTbI HECTOMKOCTH KOMILJIEKCHOTO HOHA.

10. AgOH - ruapokcun, KOTOpBIM HE cymiecTByeT. Mcxoas w3 cTpoeHHs
KOMILIEKCHOTO  THJPOKCH]IA [Ag(NH3),]JOH o00BsicHuTe ero OOJIBIIYIO
YCTOMYUBOCTb.

Keiic-3aganue mo reme Ne S5 «I'uapoJius cosein»

OnpiT. TUNBI rTHAPOIM3A coslel

PeakTuBbl: pactBop cynbdarta amomunus 0,5 H., pacTBOp XJopuaa HaTpHs
0,5 H., KpUCTALIUYECKUN CYIb(UT HATPHsI, KPUCTAJUIMUECKUI KapOOHAT HATpus,
JTUCTUIIMPOBaHHAs BOAA.

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

B 5 npo6upoxk Hanetite o 10 kanens: B 1-10 - TUCTUUTMPOBAHHOM BOJIBI, BO 2-
I0 — pacTBopa cyibdara aqOMUHUS, B 3-10 — pacTBOpa CyibhuTa HaTpus, B 4-10
—pacTBopa XJIOpHIa HATpus, B 5-f0 — 5 kamenb kapOoHAaTa HATPUsl M 5 Karenb
cynb(ara amoMuHus.B Kaxayto MpoOUPKY MOJOXKHUTH MO KYCOYKY YHHBEPCAILHOU
WH/IMKaTOPHOM Oymarmu.

3aganus. 3anuch JaHHBIX ONbITA.

1) CpaBHuTe OKpacKy Oymarud B pacTBOpax COJIeH C €e OKpacKoW Ha IIKase
3HaueHuil pH. 110 U3MEHEHNIO OKPACKH CIENATe BBIBOJ O PEAKIIMU CPEABI B PACTBOPE
Ka)XJI0M COJIH.

2) Kakue nameHeHus HabmoaaroTest B 5-i mpodupke? Kakoe BelecTBO BhINAJo B
BUJIE OCAJIKa, U KAKOE€ BBIJETIIIOCH B BUJIE ITy3bIPHKOB ra3a?

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

THJIPOJIN3a CyJIbGhaT alFOMUHHUS,

THIPOJIN3a CYIh(MUTA HATPHUS,

TUIPOJIM3a XJIOpUa HATPUS,

00pa3zoBaHus U TUAPOIIM3a KapOOHATA ATFOMUHUSL.



Kakas peakiys He npoTekaer?
4) 3anonnuTe TaOIMILy, YKa3aB CBEJICHHUS O TUIIAX THAPOJIH3a

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

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

CunbHbIM ocHOBaHHEM | CHIIBHOM KHCIIOTOM

KonTpoabHbie Bonpocskl mo teme Ne S I'maposaus coJiei

1. Hanummure MOJEKYyJISApHbIE U HOHHO-MOJICKYJISAPHBIE YpaBHEHUS peaKIui
TUIPOJIN3a COJIeH: KapOOHaTa HAaTpusl, XJIOpUIa MAarHus, CUJIMKaTa Kaausl.

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

3. Kak B3anMOCBsI3aHbl KOHCTAHTA U CTEIICHb TUAPOJIN3a?

4. Bomgubie pacTBopbl Kakux u3 npuseneHHbIx coneit: Na,COs; NaNO,; BaS;
ZnCl; wumeror pH >7 ? OTBeT moareepauTe.

5. Boanbie pactBophl Kakux coseii: CuBry; Pb(NOs)2; Mg(NOs)2; NH4Cl umeror
pH<7 ? OtBer noarBepaute.

6. Kakyto cpeny umeroT Bogubie pactBopsl coiieii: NagPO4; NH4NO3; AlCI;?
7.Hamuiire MOJEKYJISIpHBIE W HOHHO-MOJICKYJISIDHBIE YpPaBHEHUS peaKIuil
rupoin3a coiei:cynbuaa 0apusi, hocdara HaTpUsi, HUTpATa CBUHIIA.

8. Kak BimsieT yBennueHue TeMnepaTypbl pacTBOpa Ha CTENEeHb TUApon3a’?

9.Kak cmectuTcs paBHOBECHE PEAKIIMU THUIPOIU3Aa COJM  aleraTta HaTpus IMpU

J00aBJIEHUU XJIOPOBOAOPOIHOMN KUCIIOTHI K €€ pacTBOpY?
10.IToueMy mpu cMeUmIMBaHUU PAcTBOPOB Cyib(oaa HaTpus u xyopuaa xpoma (111)
obpasyercs ruapokcu xpoma (111)?

KecrkocTh BOAbI
Enununedr m3mepenust xectkoctu (PK) Boxmel B cucreme CU  sBisercs MossipHas
KOHIIEHTparms SKBUBaNeHTOB (Coxs) B pacdere Ha 1 M° pacTBopa.  PasMepHOCTBH JKECTKOCTH
[MOTb KB/M®] MM YHCIIEHHO paBHAs eif BEMMUMHA C IPUHATOH Pa3MEPHOCTHIO B XUMUK [MMOJTb
KB/IM°]; TIOCTIEIHSAS ABNANACH OCHOBOI M3MEpPEHHs KECTKOCTH Bobl B Poccun 10 2005 roza.

HoBas enununa mamepeHus >xecTkocTH Bojbl B Poccum — 310 rpanyc xectkoctu (°XK).
OmuH Tpazyc xecTkocTH pased 20,04 mr Ca?* umm 12,15 mr Mg?* B 1 1m® Bozsl, T. €. uncieHHo
IpalyC JKEeCTKOCTH COOTBETCTBYET 1 MMOIb 9K6/IM°.

[lo 3HaueHwro OOMIEH IKECTKOCTH TPUPOIHBIX BOJ YCTAHOBJIEHA CIEAyIOIIas
KJaccuukanus:

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

oK = 1,5 — 3,0 MMoJBb 3x6/ IM° — cpeHss,



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

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

Ob6mas xecTkocTh (“XKoguw) M BpeMeHHas KEeCTKOCTb BOAbI (XKep) ONMpenesnstoTcss myTem
TUTPOBAHUS TIPOOBI BOJBI PACTBOPAMH TOYHO WU3BECTHON KOHIEHTpaluu, a mocTossHHAsS (Knocr)
PacCUUTHIBACTCS MO PA3HULIE MEXKTY OOIIEH 1 BpEeMEHHOM KECTKOCTHIO

Kmocr = XK — XKap.

Meton ompeneneHuss OOIIEH JKECTKOCTH OCHOBaH Ha OOpa30BaHUHM IPOYHOTO
KOMIUIEKCHOTO coeAuHeHus TpwioHa b wumm  xommekcona Ill  (nBynatpueBas coib
STUJICHANAMUHTETPAYKCYCHON KUCIOoThl — DJITA)

HOOC - CH:2 CHz - COONa
AN /

N—-CH2-CH2—-N

NaOOC —CH: CH2 - COOH

Komnnexcon |1

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

Pucynok — IIpocTtpancTBeHHOE
CTPOCHHME KOMIIJICKCOHATA



Cpena co3maercsi myTeM J00aBJICHHS aMMHUAYyHOTO OyQepHOro pacTtBopa
NH;,OH + NH,4ClI. [1pu peakiiuu noHbI BOJOPOAA 3aMEIIAIOTCS HAa MOHBI KaJIbIUS U
MarHusl.

NHaukaTopoM CIIyKUT OOBIYHO XpoMoOreH 4epHbl crneruanbHbii ET-00,
obpasyromuii ¢ monamu Ca** u Mg?* pacTBOpUMBIE KOMILIEKCH BUHHO-KPACHOTO
I[BETA:

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

BunHO-KpacHbIii BunHo-KpacHbIit

KoHCTaHTBl yCTOWYMBOCTH 3THX KOMIUICKCOB pPaBHBI COOTBETCTBEHHO
2,6:105 u 1-10°. Ho KOHCTaHTBl ycTOWYMBOCTH KomiuiekcoB Ca?* m Mg?" ¢
xommiekconoM Il ropaszgo 6omnsme (3,7-107 u 5-108). ITosToMy IpH THTPOBaHMU
KOMIUIEKCHl METa/VIOB € HWHIAUKATOPOM pa3pylialoTca W o0pas3yroTcs Ooliee
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 5>KkBUBaJICHTHOM TOYKE BUHHO-KpPAaCHas OKpacka pacTBOpa CMEHSETCS
roJiyooi BCEACTBUE HAKOTIJICHUSI aHUOHOB UHIMKATOPA.

HeoOxonumyro aiis  ompezesneHUss aMMOHUMHYIO OydepHyro cmech
IPUTOTAaBIUBAIOT B MepHOU Kojioe BMecTuMOcThio 1000 mi, cmemmBas 100 mu
pactBopa xjopuna ammoHus ¢ maccoBoit nosieit NH4Cl 20 % co 100 M pacTBOpa
amMmmMuaka ¢ wmaccoBoir qoneir  NHs 20 % wu npoBoas oOBeM cMecu
JUCTUTUPOBAHHOM BOJION 10 MeTKH. OOBIYHO PUPOIHYIO Boay TUTPYIOT 0,05 H
pactBopoM komiuiekcoHa Ill. PacTBop mpuroraBnuBarT W3 TOYHON HaBECKU
XUMUYECKA YHCTOTO TMpernapara, Y4YuThIBasg, 4To (¢GopMmysia KOMIUIEKCOHA
I1INa;C10H1408N22H,0, a MonsipHas Mmacca SKBUBaJIEHTOB €0 B IAHHOM peakIuu
paBHa MOJIOBUHE MOJIApHOM Macchl (Z = 2). MHorma KOHIEHTpalMI pacTBOpa
KOMILJIEKCOHa ycTaHaBiauBaloT 1o 0,05 H pactBopy cyibdara MarHus
MgSQO,-7H,0, mpurotoinerHoMy u3 pukcaHana (MU 1O XJIOPUAY KaTIbIIUS).

Keiic-3apanue no reme Ne 4
«Omnpenenenue o0men KeCTKOCTH BOAbI KOMILIEKCOHOMETPUYECKUM
TUTPOBAHUEM



OO0opy10BaHHe U PeAKTHBbI: KOJObI KOHHYECKHE BMECTUMOCTBIO 250 cm?;
OropeTka Ha 25 mJ1, yKperuieHHas B mratuse; papopoBblii cTakaHYUK JJisl CJIMBA;
pactBop komiuiekcoHa lll; 6ydepHsbIii pacTBOp; XpOMOIreH YEpHBIN CIIeIHaTbHBIHN
ET-00 (uaaukaTop).

Bvinonnenue ananuza.llpexne, YeM BOCIHOJIB30BaThCAd OIOPETKOM, €€
BBIMOWTE, MOOMBAsICh, YTOOBI KMAKOCTH CTEKJIa CO CTEHOK PaBHOMEPHO, HE
OCTaBJIsAsl Kamellb. 3areM OIOPETKYy TpU pas3a OMOJIOCHUTE PabOyuM pacTBOPOM,
KOTOpBIM Oyzere TuTpoBarh (pacTtBopoM KoMmiuiekcoHa lll). C momoiipo BOpoHKH
OIOPETKY HAIlOJIHUTE PACTBOPOM BBIIIE HYJIEBOTO JIEJIEHUS, 3alI0JHUTE OTTAHYTYIO
TPYOKy («HOCHK»), ciens, 9ToObl B HEil He ocTaBaioch Bosayxa. Ilocme storo
00s13aTebHO yOepUTEe BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJEBOE JeieHue (1o
HUKHEMY MEHUCKY).

BrinonHss TUTpoBaHUe, ciaenyeT coONoaaTh CaeIyrolne mpaBuia.

1. Kaxxnoe TUTpOBaHKHE HAYMHAIOT C HYJIEBOTO JICJICHHS IIKaJbl, TAK KaK MpPH
HTOM KOMIIEHCUPYIOTCSI MOTPEIIHOCTH KAJINOPOBKH OIOPETKHU.

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

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

X00 onpeodenenusn. B THIATENIBHO BBIMBITYIO KOJIOY [JIsi TUTPOBAaHUS
oTMepbTe mumeTkoii Mopa 100,0 cM® mccnmemyemol Boael U mpuielTe 5 cmS
aMMOHUITHOM OydepHoii cmecu. BHecute Ha koHie mmarens ~20—30 Mmr cyxoi
CMECH MHIUKATOpA C XJOPUIAOM HATPHsl 10 MOSIBJIEHUS XOPOIIO 3aMETHOM, HO HE
O4YE€Hb TEMHOM BUHHO-KPAaCHOW OKPACKH.

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

JTAHHBIC 110 TUTPOBAHUIO B TAOIUITY

Tabnuna — JlanHbIe TUTPOBAHUS

Ne /i Vg, cM® V1, eM® Cr, MOJIB/IM®
1 100
2 100 0,05
3 100
Vi+ Vo4V
Vi(ep) = B

3

O6u1y1o sxecTkocTh Boabl (Ca2* u Mg?* na 1 ;1) BeluncauTe 1o GpopmysJie:
¢ = Crvr 1000

” ,  MMoub/am® mmu® K
B



rae  Cr— MossipHasi KOHLIEHTpaLKs SKBUBAJIEHTOB pacTBopa KomiuiekcoHa 1;
V1 — cpenHuil 00beM pabouyero pacTBopa KOMIUIEKCOHA, 3aTPAueHHBbIA Ha
TUTPOBAHHE, CM°;
Vg — 00bEM BOJIBI, B3ATHII JUIS OIPEIETIEHHS JKECTKOCTH, CM-.
1000 — ko3¢ dunuent nepecuera Ha 1 v,
CpaBHuTe pe3yJbTaThl pacyera ¢ JAHHBIMU TaOJHUbl NOKa3aTesei

Ka4ecTBa BOJ U c/ieJIaiiTe BbIBO/ 0 KeCTKOCTH UCCJIeyeMOH BOAbI.
KonTpoubHbie Bonpocskl mo Teme Ne 5 ZKecTkocTh NPpUPOAHBIX BOJ

1. Kakue conu 00yCIIOBIUBAIOT )KECTKOCTh BOJIbI?

2. Yemy paBHa xkecTkocTh BoAbl, B 10 ;1 kotopoi conmepxurcs 4,08 r
KaJabIUA?

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

4. Yto moHNUMaeTcs Mo 00meH )KECTKOCTEIO BOIEI?

5. Hanuuuem, KakMxX MOHOB OINPEACISETCS BPEMEHHAs W MOCTOSIHHAS BUbI
KECTKOCTH?

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

7. B ueM cyTh HOHOOOMEHHOTO CIOC00a yMATYEHUS BOAbI?

8. Ha yem ocHOBaH Meron KomruiekcoHoMeTpuu? Ilouemy ero wunaue
HA3bIBAIOT Xeiamomempuen?

9. 3aueM K TUTPYEMOMY PacTBOPY B XeIaTOMETPHUU JOOABISIOT aMMOHUUHYIO
oydepHyro cmech?

10. Kak YCTaHaBIIMBAIOT TOYKY DKBHUBAJICHTHOCTHU pu
KOMIIJIEKCOHOMETPUYECKOM TUTPOBAHUU?

Keiic-3aganus mo reme Ne 6
«Ilosy4yeHue 1 CBOMCTBA KOJJIOMIHBIX PACTBOPOB)

Heab paGoTbl: 03HAKOMUTHCS C KOHJICHCAIIMOHHBIM METOJIOM MOJYyYEHUS
KOJUIOMJHBIX PACTBOPOB, BBIICHUTH BIUSHHUE BHENTHUX (AKTOPOB HA UX
CTaOMJILHOCTD; TIOYYUTh MIPEICTABIICHUE O CTPOSHUN MUIIEIUT 30JIeH, KOaryJsIuu
KOJIJIOMIHBIX PACTBOPOB JICCTBUEM PACTBOPAMU AJICKTPOJIUTOB.

3amanue 1. [TonyueHue censs KpEMHUEBOUM KHUCIOTHI



[Tomecture B mpobupky 5—6 kamenb pactBopa NapSiO; m goGaBpre 2—3
ka2 H pactBopa HCIl. OtmeTbTe XapakTepHble MPU3HAKU MOTYYSHHOTO Telisl.
Kakue ycrmoBuHst 3TOT0 OIbITA HCKITFOUMIIN TTOJTyYSHUE 307151 KDEMHUEBON KUCIOTHI?

3az{a}me 2. HOJ’Iy‘IGHI/IC 30JI4 KpCMHI/IeBOﬁ KHUCJIOTBI KOHJICHCAIIMOHHBIM
MCTOJOM

[Tomectute B aBe mpodupku mo 1—2 kamim pactBopa Na,SiOs; u nmpubaBbTe
2—3 ma pactBopa HCI mmotHoCTRIO 1.05. Habmomaiite oOpa3oBaHue Mpo3pavyHOro
pacTBoOpa clierka MEHbIIEH OIBUYKHOCTH, YeM y UCTUHHBIX PaCTBOPOB.

Vkaxure TUIll pCaKknuu, ne;xameﬁ B OCHOBC KOHACHCAIIMOHHOI'O MCTOIAa
IMOJIYUCHUS KOJUIOUAHOI'O pacTBOpPa KpGMHHCBOﬁ KHCJIOTHI.

CocraBbTe (HOpMyYITy MHIICIIIBI 307151 KPEMHUEBON KHUCJIOTHI, YKAKUTE 3apsijl
rpanynbl. Kakue gpakTopbl 00yCI0OBIMBAIOT YCTOMYMBOCTh MUIEIUIBI KOJUIOUTHOTO
pacTBOpa KPEMHUEBOU KUCTIOTHI?

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

[TomectuTe OMHY NOPOOUPKY C KOJUIOMJHBIM PaCTBOPOM KPEMHHUEBOU
KHUCIIOTBI, TOJYYEHHOM BO BTOPOM ONBITE, HA HArpeTyl BOASHYIO OaHIo.
OOBbsicCHUTE TMOSIBIIEHUE CTYJEHUCTOTO Ocajgka B mpoOupke. Uem BBI3BAHO
HapylIeHNe KUHETUYECKOro (paKTopa YCTOMUHUBOCTH KOJUIOUIHOTO pacTBopa?

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

1. Kakue cucremsl Ha3pIBalOTCA aucrepcHbIMH? [lo kakuMm mpu3Hakam
IPOBOJAT  KJIAacCUPUKALUIO AWCHEepCHbIX cucTeM? I[IpuBegute mnpumepbl
JUCIIEPCHBIX CHCTEM, HCIIOJIb3yeMbIX B Ballel Oynymiel mnpodeccuoHalbHOU
cepe.

2. Uto Ha3wiBaeTcs aucnepcHoi ¢aszoi, aucnepcHou cpenoi? [losicaure Ha
MIpUMeEpax dMYJIbCUU, CyCIIEH3UH, IIEHBI, IbLIN, TyMaHa.

3. Kakue cuctemMbl Ha3bIBAIOT MHUKPOTE€TEpOreHHBIMU? OMNUIINUTE METOJIbI
MOJTYYEHHUSI KOJUIOUIHBIX pacTBOPOB.

4. Kakue (pakTopsl onpeaestoT yCTONIYMBOCTb TUCIIEPCHBIX CUCTEM?

5. Kakoe cTtpoeHue wumeer ABOMHOW »sIieKTpuueckuil cioil? Urto Takoe
AIEKTPUYECKUI TOTEHIAI?

6. Uto Takoe siBneHue koarymsuuu? Kakumu crnocobamMu MOKHO BBI3BATh
KOaryJisiluio KOJUIOMAHOTro pactBopa? ITpuBeaure npuMepbl HCIIOJIB30BAHUS 3TOTO
SBJICHHUSI B TEXHUKE U XUMUYECKOM aHAJIU3E.



7. Kakue 30511 Ha3bIBAIOT JHODUIBHBIMU, U Kakue TuopoOubMu? [IpuBenute
npumepbl. KakoBo cTpoeHHwe oOcaakoB, OOpa3yloIIUXCAs MpU  KOATYJSIUU
JUO(UIBHBIX U JTHOPOOHBIX 30J1eH?

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

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

10. Uto takoe sBienuwe cemuMeHtanuu? OT Kakux (aKTOPOB 3aBUCHUT €€
CKOPOCTB?

11. Onumure  MOJEKYJISIPHO-KUHETUYECKHUE  ONTHUYECKUE  CBOMCTBA
KOJUIOMHBIX PACTBOPOB.

Keiic-3amanue nmo reMe Ne 6 «XumMus BSIZKYUIMX BellEeCTB)
Nnentndukanmus Ka4eCTBEHHOr0 COCTABA MOPTJIAHALEMEHTA H PeaKIUN
cpelbl ero pacTeopa
1) OnpenesieHne peakuu pacTBoOpa NOPTIAHALEMEHTA NPU 3ATBOPECHUH
PeakTuBBI: NOPTIAHAIIEMEHT, TUCTUIUIMPOBaHHAs BoAa, heHondTaneuH, 1 H.
pactBop NayCOs
OoGopynoBanme: npoOUPKHU, CTEKIISTHHAS TTaJI0YKa, MUIETKA, [IeHTpUudyra
B npoOupky HackIbTe HA KOHUMKE IIMATENs MOPTIAAHAIIEMEHTa U 100aBbTe 5 MII
BOJIbl. B TeueHnue 5 MUH. SHEPTUYHO BCTPSIXUBANTE COAEPKUMOE TPOOUPKHU, 3aTEM
nanTe oTcTosAThes 15 MuH. wim otueHtpudyrupyire. Lentpudyrar (Bepxuuit
CJION KHUJAKOCTH) OTOEpUTE MIPH MOMOIIM MUMETKU B 2 MPOOUPKH, B OJIHY 100aBbTE
2 xarum geHondranenna B aApyryto S5 kanenb 1 H. Na,COs.
3anucv 0aHHbBIX ONBIMA
1) CocTaBbTE MOJIEKYJIIPHOE U HIOHHOE YPABHEHUS THUIPOJIM3a OPTOCHIINKATA
KaJblus 1o 1-i1 cTyneHu.
2) Ykaxure, Kakue MpOoayKThl TUAPOIN3a ObUINM OOHAPYKEHBI IPU MOMOIIH
dbenondranenHa u Npu B3aUMOICUCTBUU ¢ KApOOHATOM HATPUSI, OTMETHTE
MIPU3HAKU PEaKIUU.
3) CocTaBbT€ MOJIEKYJIIPHOE U HOHHOE YPaBHEHUsI 00pa30BaHus OCajKa Npu
nobasiiennu K neHTpudyrary pactsopa NayCO:s.
2) UnenTndukanns Ka4eCTBEHHOT0 COCTABA MOPTIAHALIEMEHTA
Peaxkmuegvr:niopTiIaHIIeMEHT, TucTUILTMpOoBanHas Boda, HCI (konir.), 1 H
pactBop NH4CNS umu KCNS, 1 1 pactBop Na;COs, 1 1 pactBop NaOH.
Oobopyoosanue:ipoOVPKH, CTCKIISTHHAS TTAJIOYKa, MUTETKA, EHTpUudyTa
B npobupky nepenecute 1 mmarenp MOPTIAHIIEMEHTA U J0O0AaBbTE 1 MIJI KOHII.
COJISTHOM KHUCJIOTBI, OCTOPOKHO MEPEMEIIANTE CTEKISHHON MaJIOUYKOH.
OO6paTtuTe BHUMaHKE Ha 00pa30BaHKE HA CTEHKaX MPOOUPKU MPO3PAYHOTO TeJIsl.
HoneiiTe B mpoOUPKYy HEMHOTO JUCTUIIIIMPOBAHHOMN BOJIBI U MIPOBEIUTE
uentpudyruposanue. LleHTpudyrar npu NOMOIIU MUMETKUA MEPEHECUTE B 2
npoOUpPKHU U A00aBbTE: B OJHY MPOOUPKY 5 Kamneiab poAaHu1a aMMOHUS, B IPYTYIO
3-5 kanens NaOH nns Hevtpanuzanuu cpenpl, a 3aTeM u30obiTok NaCOs (o
MOSIBJICHUS OCAJIKA).



3anucey 0aHHBIX OnbIMa
1) 3adukcupyiite cBou HabIOACHUS B TaOHUIIE:

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

1 HCI

2 NH,CNS

3 Na2C03
Cocras
LEMEHTHOTO
KJIMHKEpa

2) Kakue KOMIIOHEHTHI LIEMEHTHOTO KIIMHKEpa ObUIM 0OHAPYKEHBI MPU TTOMOIITH
JTAaHHBIX PEAKLIMI?

KonTpoJbHbie Bonpocsl o Teme Ne 6 MuHepaJibHbIe BSKYIIHE

1. Yro Ha3pIBaeTCs HEOPraHUYECKUMHU (MHHEPAIbHBIMH) BSHKYLIUMU
BemecTBamMu? HazoBuTe OCHOBHBIE KAUECTBEHHbBIE TPU3HAKH BSKYILIUX BEIIECTB.
2. Kakue OCHOBHbIE BHIBI CBIPbSl HCIOJB3YIOT JJIs HPOU3BOJCTBA
MUHEPAJIbHBIX BSKYIIUX BEIECTB?
3. Kakue craauy mpoTeKaroT B IPOLECCe NPEBPAILEHUS BSDKYIIMX BEIECTB
U3 MOPOIIKOOOPAa3HOTO B KaMHEBUJHOE TEJIO M KaKMMHU IIPOIECCAMH OHH
COITPOBOXKIAIOTCS?
4. B yeM oTiMuYM€ BSDKYLIMX BO3JYLIHOTO M THAPABIMYECKOrO TBEPIACHUSA?
KakoBbl 001acTv uX NpUMEeHEHUs?
5. Uro BiIuseT Ha IIACTUYHOCTH U3BECTKOBOT'O TecTa?
6. OT 4ero 3aBUCUT Ka4eCTBO M MPOYHOCTh HEMEHTHOT'O KJIMHKEpa?
7. UTo npeacTaBsitoT COOO0M MyII[0JIAHOBBIC LIEMEHTHI?
8.Kakue BemiecTBa 001a4a10T BSKYIIIMMU CBOMCTBAMU: a) THAPOKCHU]T

KaJIbLIKS; 0) XJIOpU]T THAPOKCOMArHus; T') MarHe3ur?

9.B 4eM 3akiroyaeTcs NpoLecc B3aMMHOTO NIEPEX0AA CTPOUTEIBHOIO U
MPUPOJIHOTO rurca?

10.Kakyto KUCIOTY HEJIb351 XpaHUTD B MOCY]I€ U3 KBAPIIEBOTO CTEKIIA.
[Touemy?

Keiic-3aganue no reme Ne 7
«OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIINH C YYACTHEM CJI0KHbBIX
BeleCTB»

OnpbIT. Biusuue pH cpeabl Ha Xxapakrep BOCCTAHOBJICHUA
NMepMAHIaHATA KAJIus

PeakTnBBbl M MaTepuaJbl: pacTBOp nepManraHara kamuss 0.5 H, pacTBop
CEpHOM KHCIOTHI 2 H, pacTBOp ruapokcuaa kamusg 0.05 H, HUTPUT Kajius
KPUCTAJUIMYECKUM. , TUCTUINIUPOBAHHAS BOJA, MPOOUPKH, MUKPOILTIATEb.



Boinosinenue pa6orsl. B Tpu npoOupku BHecuTe mo 3-4 kamim pactBopa
nepmanranara kanus (KMnOg). B nmepByro npoOupky no6aBbre 2-3 Kariu 2H.
pacTBOpa CEpHOM KUCIOTHI, BO BTOPYIO - CTOJIBKO € BOJIbI, B TPETHIO - TAKOE K
konuuectBo ruapokcuna kamus (KOH). Bo Bce Tpu mpoOupku BHecHTe MO JBa
Mukpommnatens kpucramindeckoro Hutputa kamus (KNOy) u mepemernaiite
pPacTBOPHI JO0 TOJHOTO PacTBOpPEHUs] KpucTawioB. Uepe3 3-4 MUHYTBI OTMETHTE
WU3MEHEHHUE OKPACKHU B IPOOUpPKaX.

3anuch JaHHBIX ONBITA.

1.Hanmummre  ypaBHEHWsS  pPEaKIMi  BOCCTAaHOBJICHHUS  IIEpMaHTaHATa
KaJusi HUITPUTOM Kallisl B KHCIIOW, HEUTPaIbHOW W IIETOYHOM Cpelax, YIUThIBasI,
qTO
noH MnO;' - umeer puoNETOBYIO OKpacKy, HoH MnO? - senényro, mon Mn?* -
oecuBeteH, MNO, - ocagok Oyporo mBeTa.

2.MeTo10M 3IIeKTPpOHHOTO OanaHca moadepuTe K03 HUITMCHTHI.

3. VKaXuTe OKUCITUTENb U BOCCTAHOBUTEh, MPOIIECC OKUCIICHUS U
BOCCTaHOBJICHHSI.

4. JIo kaKo#l CTENEHN OKUCJICHUSI BOCCTAHABIIMBACTCS TEPMaHTAaHAT Kalus B

pactBopax, umeronux pH > 7, pH = 7, pH < 7? CkKoJbKO OKHCIUTEIBHBIX
AKBUBAJICHTOB coAepXuTcsa B 1 Moirb KMNO4 B KaXK10M U3 3TUX ClTy4daeB?

KonTposabnubie Bompocbi mo TeMe Ne 7  OKHCIMTEJIBHO-
BOCCTAHOBHUTEJbHbIE PEAKIIUN C YYACTHEM CJI0KHBIX BelleCTB

1.Yto Ha3bIBaeTCs cTeneHblo okucienus? Kak ee onpenenstor?
2. Onpenenurte CTENEHb OKUCIICHHS XpoMa B cienyromux coequHeHusx: KoCrOg,
Cr,03, NaCrO,, Cr2(504)3, CI’Clz, Nag[Cr(OH)ﬁ]
3. Jlaiite ompeneneHus MOHATUSIM «OKHUCJIWTENIb, BOCCTAHOBUTEIbY, MPUBEINUTE
IIPUMEPHI BAXKHEUIINX OKUCIIUTEIIEH U BOCCTAHOBUTEIIEH.
4. YkaxuTe, B KAKUX U3 MPUBEJCHHBIX HUXKE MIPOILIECCOB MPOUCXOJAUT OKUCIICHHUE,
a B KaKMX — BOCCTAHOBJICHUE?
MnO; — Mn*%;,  SnO — SnO,; CI* — ClOzt; NH3; —NO
Al— AlO;!; S°— S?2; MnO, — Mn® ; Pb* — Pb*2,
5.Vkaxute, B KAKMX U3 MPUBEACHHBIX HIXKE MPOIIECCOB MPOUCXOIUT OKHUCIICHUE, a
B KaKHMX — BOCCTaHOBJICHHUE?

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

P,0s — PH3; MnO ;' — Mn; Fe*? — H,FeO,; Mn*?— MnO,.
6.YKaxuTe, B KAaKUX U3 MPUBEIACHHBIX HIKE MPOIECCOB MPOUCXOAUT OKUCIICHUE,
a B KaKMX — BOCCTAHOBJICHUE?

NH; — NO; Fe — Fe;03; SnO; —»Sn0O; CrO,;? — CrO.

Zn0O;*— Zn; PbO — PbO,; NO;* — NHs; CrO;>— Cr.
7. Kakwe w©3 CleAylOIIUX  peakud  OTHOCATCS K  OKHMCJIUTEIbHO-
BOCCTAaHOBUTEJIbHBIM?

NH,Cl = NH; + HCI



Zn + 2HCIl = ZnCl, + H,
2Na + 2H,0O = 2NaOH + H,
Ca0O + SOz = CaS0,
NaOH + HNOs; = NaNOs; + H,O
[Touemy?
8. Kakue cBoiicTBa MPOSBIAIOT B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUIX
BEILIECTBA, HCXOJS M3 CTEIEHHW OKMUCIICHHS JJIEMEHTa, YKa3aHHOro B CKOOKe?
J1aiTeMOTHBUPOBAaHHBINOTBET.
H,SO4, H,S, SO3 (S)
Mn, KMnO4, MnO, (Mn)
9.Kakue cBOMCTBa MPOSIBISAIOT B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX
BEILIECTBA, UCXO/ISl U3 CTEIICHU OKHUCIICHUS AJIEMEHTa, YKa3aHHOTro B ckoOke? JlaliTe
MOTHBHUPOBAHHBIN OTBET.
K2Cr207, CI’, Cr203 (Cr)
HNO,, NH3, NO (N)
10. Ucnonb3yst MeTod 3JIEKTPOHHOrO OanaHca, MoJA0EpUTE CTEXHMOMETPHYECKUE
KO3(phUIIMEHTBI, ONPEACIUTE OKHUCIUTEIh W BOCCTAHOBHUTENb, IPOIECCHI
OKHCJICHUS YU BOCCTAHOBJICHHUS, TUII cieayronx OBP:
S + KOH — KsS + K,SO; + H,O
KMnO; — KoMnO4 + MNO, + O
HCIO, + H,SO; — HCI1 + H,SO,
NH; + O, — NO + H,0.

Keiic-3agannenoreme Ne 7
«OKHCANTETILHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU C YYACTHEM MPOCTHIX
BeIIECTB - METAJIJIOB)
OmnpIT 1. OTHONIEHHE METAJIJIOB PAa3HOIl aAKTHBHOCTH K KHCJIOTaAM-
OKHMCJIMTEISIM, KHCJIOTAM-HEOKHCJINTEISIM U PACTBOPaM IIeJI04eil.
A) XuMHn4yecKue peakuuy MeTAJJIOB ¢ KOHIEHTPUPOBAHHOW cepHOii
KHUCJIOTOM

Konyenmpuposannass  cepnas  xucioma 3a  cuem — MAKCUMAILHOLUL
NONIOJNCUMENbHOU  CMEeNeHU OKUCIeHUS YEeHMPAIbHO20 JIeMeHmd  S6/1emcs
KUCAOMOU-OKUCIUMENEM.

Ilpu e3aumooeiicmeuu konyeumpuposantot cepuou kuciomor HySOs ¢
MeMAIAMUu 803MONCHBIMU NPOOYKmMmamu soccmanosnenus seusitomest: SOz; S; HS.
Cmenenv 6occmanosnenus S*° sasucum om axmuenocmu memannos. Hanpumep,
KOHYEHMPUPOBAHHASL CePHASL KUCIOMA 80CCMAHABIUBACTCA:

a) HeakmuguwviMu memaniamu 00 SOy;

0) memannamu cpeoneu axmusHocmu (medxicoy Mn u H,) nocredosamenbro
om SO3 0o S°

8) axmusHbiMu memaniamu (cmoswuu nesee Mn) 0o HyS

Ha memannver Cr, Fe, Al, Au, Pt HySO4(x) Hne Oeiicmgyem npu HusKux
memnepamypax.



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

3aganue. 3anuch JAaHHBIX ONBITA.

Onummure HaOIIOACHUS.

CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIMX PEAKIUH.

+6
Cu® + H2SO04(x) —
Zn° + H2SO4(x) —
Mg° + H2SO4(x) —

PaccraBbre KOA(DPUIIMEHTHI METOAOM JJICKTPOHHOTO OajlaHca. YKaxuTe

BOCCTAaHOBUTENb, OKMCIIUTENb, a TAKXKE MPOILIECChl OKUCICHUS U BOCCTAHOBJICHHUS.

b)Xumuyeckue peakiium MeTaJJI0B ¢ pa30aBJIeHHOM CEPHOIl KUCJIOTOM

[TomecTuTe B TpU MPOOUPKH MO KYCOUKY METAILUIOB — MEJIU, IIMHKA U MarHusl.
B kaxnyio mpoOupKy H00aBbTE cepHylo Kuciomy pazbasienHyro, 4ToObl OHa
MOKphLJIa MeTasuIbl. B Mosiekyie pa30aBieHHON CEpHON KUCIIOTHI POJIb OKUCIUTENS
BBITIOJIHACT HOH Bojopoa H™.

3ajganue . 3aNUCH TaHHBIX ONbITA.

Onummure HaOII0ICHHUS. CocraBbTe YpaBHEHUS NpoOmMeKauux
COOTBETCTBYIOIIMX peakiuil. PacctaBbre KOAPHUIIMEHTH METOJIOM AJIEKTPOHHOTO
Oananca. YKaXUTe BOCCTAHOBUTEIb, OKUCIUTEIb, & TAK)KE MPOIECCHI OKUCICHUS U

BOCCTAHOBJICHUS.
Cu® + H2SO4(pazd) —
Zn° + H2S04(pa36) —
Mg° + H2SOa4(pazd) —

B)XuMudeckue peakinum MeTAJIOB CO HIEJI0YaAMHU

C pacmeopom wenouu 83aumo0eticmayom Memaiibl, OKCUObL U 2UOPOKCUObL
KOMOPbIX 001a0aom am@pomepHuIMU C8OUCMBAMU.
BeinosiHenue 3aganus. M3 Tpex npemyiokeHHbIX B onbiTax A U b Metaminos

BbIOEpUTE METal, HMMEIoUMid aMQpOTepHbIE CBOWCTBA CBOUX OKCHJIOB U
TMAPOKCUJOB, MpPU OTOM CTOSAIIMH JO BOAOPOAAa B PAAYy CTaHIAPTHBIX
AJIEKTPOJHBIX MOTeHIMaNoB. OmycTuTe MeTall B MNPOOHUPKY C PacTBOPOM
TUIPOKCUIA HATPHSL.

3apanme .3anuch JaHHBIX ONBITA.

Onummre HaOmoaeHus. CocTaBbTE YpaBHEHUE COOTBETCTBYIOUIEH pEaKIIUU.
B npoaykrax peakuuu 3Toro meramia ¢ pacrsopom menourn NaOH ykaxure ero
pacmeopumyro  KOMHJIEKcHylo coab. PaccTtaBbTe KO3(PQPUUIUEHTHI METOJI0M



SJICKTPOHHOT'O OamaHca. YKakuTe BOCCTAHOBHUTCIb, OKHUCIUTCIb, a TaK¥XKC
MpoueCChbl OKUCIICHUA 1 BOCCTAHOBJICHHUA.

Konrposabnubie Bompocbl mo Teme Ne 7  OKHCIHTENbHO-
BOCCTAHOBUTEJIbHbIE PEAKIUM € yYACTHEM MPOCTHIX BelIeCTB — METAJLJIOB

1. B xakom ClIydac BO3MOKHO BBITCCHCHUC MCTAJlUIa U3 PACTBOpPA €TI0 COJIU:
a) CUCl,+ Al— 6) NiSO,+ Fe—

B) KNO3;+ Fe— r) ZN(NO3); + Al—

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

3. 3aKOHUYHNTE CIEAYIOIINE YPABHEHUS ITPAKTUYECKA BO3MOKHBIX PEAKIUN:

a) Pb + H2SO4 (passy—
6) Pb + H2804(K0HH.)—>

B) Pb+ HNO3(pa36) —
4. Ornomenue amomunus K Boje, kucioraM: HCI, HaSOy (pass), HNO3(pass) 1
merogaMm. CocTaBbTE COOTBETCTBYIOIINE YPABHEHUS PEAKITHA.
5. 3aKOHYHUTE CIEAYIOIINE YPABHECHUS PEAKIINI:

a) Ca + H,O—
0) Ca + HySO4(xon11.)—

B) Ca + HNO3(koHI1.)—
6. 3aKOHUUTE CIICYIOIINE YPABHEHUS PEAKIUIA:

a) Al + Fe;03—
0) Al + HNO3(pa36.) —

B) Al + NaOH—
7. B kakoM ciy4ae BO3MOKHO BBITECHEHHE MeTalla U3 PacTBOPA €0 COJIH:

a) CaCl,+ Al— 6) F62(804)3 +7/n—

B) AgNO; + Cu— r) NiSO4 + Sn—?
8. 3aKOHUYHUTE CIEAYIOLIME YPAaBHEHUS PEaKIIHil:

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

B) Zn + HNO; (pa306.) —
9. 3akoHuHUTE CleAYIOUINE YPABHEHUS PEAKIINIA:



a) Sn + NaOH—
6) SN + HNOs xomu) —

10.Kaxue MeTauibl B3aMMOIEHCTBYIOT C KHCJIOTAMM: a) HEOKUCIUTEIAMHE; O)
OKHCITUTEIAMH. [IprBeANTEe IPUMEPHI.

Keiic-3aganue no teme Ne 7 «I'ajibBaHHYECKHE 3JI€MEHThD)
Onpir 1. TanbBaHuuyeckuid 3jgemeHT THHAa Jlanmas-Sxkoou ¢
KOHUEHTPAUUOHHOU MOJIsIpU3anue
IIpu6ops u peakTuBbl: pactBopbl: CuSO4, 1 H, ZnSO4, 1 H, KC1 (HacklL.);
AJIEKTPOJIbl — IIMHKOBBIM M MEJIHBIN; BOJBTMETP; CTaKaHbl BMECTUMOCTHIO 200 M1,
MOJIOCKY (PHITETPOBATILHOM OyMaru.
Boinosinenue padorbl. O3HAKOMBTECH CO CXEMOM TajbBaHUYECKOTO
3JIEMEHTA.
B nBa crakana HanmeiTe pacCTBOPBI OJMHAKOBOW KOHIIEHTPALUH 1 MoB/ IMS:
B IIEPBBIN — CyJibaTa IIMHKA, BO BTOPOM - cyibdaTa MeIu.

OnyctuTe B pPacTBOPbl CBOMX COJIEd IIMHKOBYI0 M MEAHYIO IUIACTUHBI,
COCIMHUTE MX TOCPEJICTBOM MEIHOW IPOBOJIOYKU C TajJbBAaHOMETPOM, COOIIrOAas
MOJISIPHOCTH. «3aMKHHUTE» PACTBOPbI B CTAaKaHAX »JJEKTPOJMTHBIM MOCTHKOM,
3aITOJITHEHHBIM HACHIIICHHBIM pacTtBopoM xjopuaa kamus KCl, mpurorosieHHOM
Ha arap-arape, T.€. 3aMKHUTE TAJIbBAHWYECKYIO LI€Mb. Uepe3 MiITh MUHYT MOCIIE
3aMBIKaHUS LETH U3MEPhTE BOJIHLTMETPOM HAMpsHKEHUE PadOTarolIero AJIeMEHTa
(TOoUuHee IMaicHUE HATIPSKEHUS, 3aBUCSIIEE OT COMPOTUBIICHHS TaJIbBAHOMETPA).

+ 4434148

Puc. 1 — Cxema ranbBaHHYECKOIO DJIEMEHTA
C KOHILIEHTPAIIMOHHOW noJisipr3anuen

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

3aganue. 3anuch JAHHBLIX OMbBITA.



1) 3aukcupyiite nokazanust BONbTMETPA: Egacrwa = ... B,

2) PaccuuraiiTe TEOPETHYECKH HANPSHKEHHE TajlbBAHMYECKOTO JIICMEHTA,
IIOJIb3YSCh 3HAYEHUSMH CTAHJAPTHBIX NIEKTPOAHBIX OTCHIUANOB Ereop =.. B,

3) Borumcimure KIIJ| w3ydaemoro rampBanmueckoro snementa: KIIJ =
Egaxcr./Ereop.- 100 %.

4) OOBSICHUTE MPUUNHY BO3HUKHOBEHUS IBOWHOTO AJICKTPUIECKOTO CJIOS Ha
TPaHHULIE METALI-PACTBOP €TI0 COJIM HA IIMHKOBOM M MEJTHOM JJICKTPOAaX.

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

6) Ilosicaute, moyemy Ha mnpaktuke OJ[C TaJbBaHUYECKOrO >3JEMEHTa
MEHBIIIE, YEM TEOPETUUECKU PACCUUTAHHAS BEIMYAHA?

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

8) VkaxuTe, NMpu KaKuX YCJIOBHUSIX paboTa MaHHOTO TaJbBaHUYECKOTO
AJIEMEHTA MOXKET MPEKPATUTHCS ?

9) Kakyio ponp B paboTe TrajibBaHUYECKOTO dJIEMEHTA BBIIOIHICT
AIEKTPOJIUTHBIA MOCTHK?

OnbiTr 2. H3yyeHue padoOTbl KOHLEHTPAUMOHHOIO TaJIbBAHUYECKOIO
3JIeMEHTAa

Bouinosinenue padorel. B 1Ba crakaHumka HajeiTe pacTBOpPHI Cyib(dara
LIMHKA Pa3HOM KOHLEHTPALMU: NEPBBIA ¢ KOHIEHTpanueil 1 Mons/mm3, BTOpOi -
0,001 mons/aM®:

Onyctute B pacTBOPbl LIUHKOBBIE MOJIOCKH, COEAMHUTE UX MOCPEICTBOM
MIPOBOJIOB C TAJIbBAHOMETPOM, COOJIIO/1ast OIS PHOCTH.

CoenuHute  pacTBOpbl B CTAKaHAaX  JJIEKTPOJUTHBIM  MOCTHKOM,
3aITOJITHEHHBIM HACBIIIEHHBIM pacTBopoM xyopua kaaus KCI.

3aganue. 3anuch JaHHBIX ONBITA.

OTKIIOHSIETCS U CTpeJIKa raJibBaHOMETpa?

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

CocTtaBbTe CX€My KOHILIEHTPAIIMOHHOTO TaJIbBAHUYECKOTO DJIEMEHTA!

(-)Anon (H)Karox

CocTaBbTe 3JEKTPOHHO-MOHHBIE YPABHEHUS, TPOTEKAIOIIUE B
MOJIy3JIEMEHTAX: Ha aHOJIC; HA KaTOJE.

Bpruncnure noreHIMAI KaX10ro 3JIEKTPoAa 1o ypaBHeHUIO HepHcrTa,
MOJIB3YSICh TAOMUIIEH CTAaHAAPTHBIX SJIEKTPOIHBIX MOTEHITNATIOB



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

KounTpoJsbHbie Bonmpockl o Teme Ne 7 F'ajibBaHN4YeCKHE 3J1€MEHThI
1. B 1Ba cocyna ¢ rosryObIM pacTBOPOM MEIHOTO KyImopoca MOMECTHIIH B
MEepPBbIN [IMHKOBYIO MJIACTUHKY, a BO BTOPOil cepedpsinyto. B kakomcocye uBer
pacTBopa nocrenenHo nponaaet? [louemy?
2.YBENUUNATCS, YMEHBIITUTCS WU OCTaHETCS 0€3 M3MEHEHUSI Macca IIMHKOBOM
IJJACTHHKY NPH B3auMojieiicTBun ee ¢ pactBopamu: a) CuSOg4; 6) MgSOy; B)
Pb(NO3),? ITouemy?
3. YBEeIUUYUTCS, YMEHBIIIUTCS UM OCTaHETCS 0€3 M3MEHEHHUsI Macca KaJMHUEBON
IJACTUHKHU MpH B3auMozeicTBuu ee ¢ pactBopamu: a) AGNO3; 6) ZnSOq; B)
NiSO,4? [Touemy?

4. Ilpu Kakoi KoHIEeHTpanuu HoHoB Cu?*

(Mons/aM®) 3HaYEHHE TOTEHIUATIA
METHOTO AJICKTPO/Ia CTAHOBUTCS PABHBIM CTAHIAPTHOMY MOTEHITHATY
BOJOPOJHOIO 3J€KTpoaa?

5. Ipu kakoii KoHLeHTpanuu Zn>* (B Moab/aM°) HOTEHIUAT [UHKOBOTO
anekTpoaa Oyaet Ha 0,015 B MeHbIIe ero cTaHIapTHOTO JIEKTPOTHOTO
noreHmnuana’?

n2*

6.CTanmapTHBIA JJIEKTPOAHBIA MOTEHIMAT HHUKEJs OOJbIIe, YeM
koOanbra. M3MeHUTCS 1M 3TO COOTHOUIEHWE, €CIW HM3MEpPHUTh MNOTEHIHA
HUKEJIsT B pacTBOpe €ro HOHOB ¢ KoHueHTpanued 0,001 wmonws/n, a
MOTEHI[Ua bl KoOanbTa — B pacTBOpe ¢ KoHueHTpauueut 0,1 Mmoaw/m.

7.Kakue mporecchl IPOUCXOAAT Y AJIEKTPOIOB TaIbBAHUUECKOTO DJIEMEHTA,
COCTOSINIET0 W3 MEJHOM W HUKEIEBOM IUJIACTUHOK, TOTPYKEHHBIX B
onromousipabie pacTBopbl CuSO,4 u NiSO,4? Paccuunraiite DJIC anemeHTa.

8. IMoTenmnman cepedbpsinoro annekrpona B pactBope AGNO; coctaBun 95
% OT 3HA4YE€HHUsl €ro CTAaHJAPTHOIO JJIEKTPOJHOr0 MHoTeHuHuana. YeMmy paBHa
KOHLEHTpauus noHoB Ag* (Monb/am3)?

9. Mapran1ieBblii 2JIEKTPOJ] B paCTBOPE €r0 COJMU MMeeT moTeHmuan —1,23

n2+

B. Bplunciure KOHIEHTPAMIO HOHOB MN?*(B Monb/nm®).

10.B cxeme TaJbBaHUYECKOTO JJIEMEHTA DJIEKTPOJAMH SBIIAKOTCS
MarHueBas W IIMHKOBAas IUIACTUHKHU, OMYILIEHHbIE B PAcTBOPbl MX HOHOB C

3, Kakoil MeTain SBISETCS aHOIOM,

aKTUBHOW KOHIIEHTpanued | Mois/am
KaKou KaTtoxoM? Hanwumure YpaBHEHUSA OKHUCJIUTEIBHO-
BOCCTAHOBUTEIbHOUPEAKIIUM, TIPOTEKAOMIEH B  OTOM  TaJbBAaHUYECKOM

aJieMeHTe, U Berunciaute ero JJ1C.

Keiic-3aganmne Ne 8 « Koppo3usi u 3amura MeTa/LuioB U CIJIABOB»



Oneir 1. Koppo3us 1npu  KOHTaKTe  JIBYX  Pa3HOPOAHBIX
MertasioB.MccienoBanne MexaHM3Ma JJIEKTPOXHUMHYECKOH KOPPO3UH
MeTaJJI0B.

PeakTuBbI 1 MaTepHaJIbI: HIMHKOBAsI ¥ MEIHAsI IUIACTUHBI C 3KMMOM; 2 H PACTBOP
H,SO,4, nucTmimupoBanHas BoaA.

3anoMTHUTEXMMHUYECKHU CTakaH Ha 2/3 pacTBOPOM CEpHOM KHCIIOTHI.
OnyctuTte B pacTBOP LIMHKOBYIO U MEAHYIO IUIACTHUHBI, CIIES, YTOOBI IIJITACTUHBI HE
KOHTaKTUPOBAJIH JIPYT C APYroM. 3auKCHUpOBATh BIIEICHUE BOAOPOA HA OJHOMN
U3 IJIACTHUH.

CoenuHUTE C MOMOIIBIO 3KUMa [TUHKOBYIO M MEJHYO IUIACTHHBI, CIIE]Is1, YTOOBI
IUIACTUHBI KOHTAKTUPOBAIM APYT ¢ ApyroM. Yro nzmenwiocs? [louemy?

3aganue. 3anMCh JaHHBIX ONBITA.

1) Cnenaiite BBIBOJBI, IO KAKOMY MEXaHU3MYIIPOTEKAEeT KOPPO3Hs METaJlIa B
pa3HbIX CIy4yasx: MpU 3aMKHYTON U pa30MKHYTOW LENU raIbBAHUYECKOTO
AIIEMEHTA.

2) CocTaBbTe cXe€My KOPpO3UU IMHKA B IPUCYTCTBUM Meau B Kucnote. Hanumure
AJIKTPOHHBIE YPABHEHHSI AHOJHOT'O M KaTOJIHOI'O MTPOLIECCOB. Y KAXKUTE IIEPBUYHBIC
Y BTOPUYHBIE NPOAYKTHI IIEKTPOXUMUYECKON KOPPO3HH.

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

Bommosnenue: B ngBe npoOupku Haneiite Ha 1/2 ux oObema
JUCTUWITMPOBAHHOM BOJbI, U J1I00aBbTE MO 2-3 Kamiu 2 H pacTBOpa CEpHOU
kuciothl u rekcaruanodeppara (I11) xamms K3[Fe(CN)g], xoTopsiii sBisieTcs
YyBCTBUTENLHBIM PEAKTMBOM Ha MOHBI ~ Fe?* | ¢ KOTOpBIM maeT CHHee
OKpamuBaHue. PacTBopsl Xopolio mnepeMemnante najgoukoi. B onny npoOupky
IIOMECTHTE 2-3 KyCOUKa JIy’KEHOTO JK€JIe3a, a B APYryI0 - OLIMHKOBAHHOI'O JKeJe3a
(mpenBapUTENIbHO HAPYIINB MOKPHITUS HAXAA4HOW OyMaroil B AByX ciiydasx).
3aganue. 3anmuch JaHHBIX onbITa. B Kakoil mpoOupke ciycTss BpeMs MOSIBHIIOCH
cuHee okpammuBaHue? COCTaBbTECXEMY KOPPO3UMHM OIMHKOBAHHOIO JKeJie3a C
HapYILIEHHbIM MOKPBITUEMB KHUCJIOU cpene.CocTaBbTeCXeMY KOPPO3UUITYKEHOTO
JKejne3a C HApyLIEHHBIM IOKPBITHEMB KHCJIOW cpejae.YKaXuTe IEepBUUYHBIE U
BTOPHYHBIE MPOIYKTHI 3JEKTPOXUMUYECKON KOPPO3UM, & TAKXKE, KAKUE HMOHBI B
KHCJION CpeJie BBIIOJHAIOT poJib JenosipusaTopa’?

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

1. Menp He BBITECHSIET BOJAOPOJ U3 pasdaBieHHBIX KUCIOT. [louemy? OnmHako,
€CIIM K MEIHOM IUIACTUHKE, OINYIIEHHOW B KHUCJIOTY, IPUKOCHYTHCA LIMHKOBOW,
TO Ha MeIuW HayuHaeTcs OypHOeBbIAeNIeHUE Boaopoaa. Jlaiite sTomy
00BICHEHHE



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

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

4. Ecnu ninacTUHKY W3 YUCTOrO IIMHKA OMYCTUTHh B pa30aBICHHYIO KUCJIOTY, TO
HauyMHAIOIIEECH BBIJICJIEHUE BOJOPOJAa BCKOpPE MOUYTH Mpekpamaercs. OmgHako
IIPpU TNPUKOCHOBEHMM K LMHKY MEJHOW IIPOBOJIOYKOW Ha IIOCHEAHEN
HaynMHaeTcs OypHOe BbleNeHne Bojopoa. [laiite aTomy 0ObsICHEHHE.

5. B ueM CymHOCTh MPOTEKTOPHOM 3alllUThl METAUIOB OT Koppo3uu? Ilpuseaure
IIpUMEp NPOTEKTOPHOM 3alUTHI JKeJe3a B JJEKTPOJIMTE, COJEPIKAIEM
PacCTBOPEHHBIN KUCIOPOL.

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

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

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

9.Kakoe TOKpBHITHE MeTajlsla Ha3bIBA€TCS AHOJHBIM H, KaKOE€ — KaTOIHBIM?
Ha30BHTE HECKOJIBKO METAJUIOB, KOTOPBIE MOTYT CIYXHUTh IJI1 AHOAHOTO H
KaTOJHOTO MOKPBITHUS JKeJe3a.

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

3aganus 118 KOHTPOJIbHOI padoTnl Ne 1(mmo Temam Ne 1-4)
(15 BapmanToB MO KaXKI0ii Teme)

Tema 1: OcHOBHBIE HOHATHSA M 3aKOHBLI XUMHH

3anosHUTE TaOIHITy, BCE pacuyeThl MPUBEAUTE HIKE TaOTUIIBI.

BemectBo M, m, T N, MOJb V, n N Ny Myke.
I/MOJTb (ny.)
HNO3 - 3

Tema 1: Knaccupukauusa HeopraHM4eCKHUX COCAUHECHUMN
Bapuanr

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



Tema 2: JHepreTuka XUMHYECKHUX MPOLIECCOB
Bapuant

1.Mcnonb3ys crpaBouHble JaHHbIE TaOJHUIbI, OIpeenuTe n300apHblil TemnoBoii s3¢pdexr AH %qg
XUMHUYECKON peakluy Balllero BapruaHTa

CoHa)t302¢r) «>2C0O21)+2H20¢x)

CﬂenaﬁTe BBIBOJl O BBIACJIICHHUH WJIHU IMMOITIOMECHUHN TEIIJIOTHI B IIPOLECCE PCaKIIUH.

BemtectBo | CocrosiHue AH%05 ke
MO,

CoHy r 52,280

CO2 r -393,510

H20 xK -285,950

Tema 2: CkopocTbh XMMHYECKOM peakuun. XMMHYECKOe PAaBHOBeCHE
Bapuanr
A)1. Kakir3MeHHTCSCKOPOCTHIPSIMONPEAKI AN

CaOgs.) + CO2(r.) «» CaCO3(t8.)

eCITMYBEIIMYHTHIARICHUE B CUCTeME B3 paza?
2. Harmimmre KMHETIHYECKHE YPaBHEHHS CKOPOCTEH TPSIMOM PEaKIINK, OOPATHOM PEAKIIN

U BBIP2KEHHUE KOHCTAHTBhI PABHOBECHSL.
3.CpopMypyHTE3aKOHASHCTBYOLIXMACC.

4. Onpenemire, B Kakyl0  CIOpOHY  CMECTUTCI  XMMMYECKOE  pAaBHOBECHE  IPH
YBETIMUYEHUMKOHLIEHTPALIAHTIEPBOTOMCXOTHONOBEILIECTBA, YMEHBILICHHSI JTABTICHHS] B CUCTEME.

5. Chopmympyitre mprHin JIe-I L arenne.

Tema Ne 3: Crpoenue aroma. Ilepuomdeckasi cucreMa XMMHYECKHX
aniemenToB /1.. MenjiesieeBa

Bapuant

1. Hcxons w3 TOJNOXKEHUS JJIEMEHTOB B IEPUOAMYECKON CHCTEME, JaldTe IOJHYIO
XapaKTEPUCTHKY aToMa: a) HUKeJs.

2. CoctaBbTe (OPMYJIBI OKCHJIOB M THIPOKCHJIOB AJIEMEHTOB TPETHETrO MEPHOJa, OTBEYAIOIIUX
UX BBICIIEH CTENEHW OKHUCIeHUsA. Kak W3MEHsAeTcs KHUCIOTHO-OCHOBHOM XapakTep JTHX
COeTUHEHNN?

3. Kak u3MeHsieTcsi 3JIeKTPOOTPULIATENIBHOCTh U OKHUCIIUTENIbHAS aKTUBHOCTH 3JIEMEHTOB [V-A
noarpynnsl? CoctaBbTe POPMYIIbI BOAOPOIHBIX COEAMHEHUN AJIEMEHTOB TON TPYIIIIHI.

Tema Ne 3: Xumnueckasi cB3b. CTpOeHHE MPOCTEHIINX MOJIEKYJI
Bapuant

Hns coequuennii HBr, Fe2O3, H20



a) YKaXUTe TUIl XUMUUYECKOH CBSI3U B MOJIEKYJIax

0) coCTaBbTE AIIEKTPOHHBIE CXEMBI 00pa30BaHMS MOJICKYJI C KOBAJIEHTHON
cBsA3b10. OnpeenuTe BaJIGHTHOCTD U CTENIEHb OKHUCIICHHUS.

B) U300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSMH MIPOLIECCH 00pa30BaHuUs
MOJIEKYJI C HOHHOU CBSI3bIO

T') U300pa3uTe reoOMeTpUUEcKyto (P OpMy MOJIEKYIIbI BOJIBI, YKAXKHUTE
BAJICHTHBIN yroJI.

Tema 4 PacTtBopbl. PacueTHbI NPAKTHKYM — CIIOCO0BI BHIPAKEHHUS COCTAB
pacTBopoB. MoHHoe npou3BeneHune Boabl. Bogopoanbiii moka3aresn pH.
PactBopsbl 3s1ekTpoinToB. KoMIiekoo0pa3oBaHue B BOAHBIX pacTBOpPaXx.

Bapuanr

1.BeluncimTe: a) MaccoBYyIO JIOJIIO BemecTBa B mporeHTax (w%); 0) MOIsSpHYIO
KoHIeHTparuio BemecTBa (Cg); B) MOJSIPHYIO KOHIEHTpaluio 3kBuBalIeHTOB (Cs); pacTBopa
dochopHOil KHCTOTHI, TONYYEHHOTO TIPH PACTBOPEHMH 18T KHMCIOTHI B 282 cM° BOMBI, €CIH
nnotHOcTh ero 1,031 r/m3. Uemy pasen tutp (T)3Toro pactsopa?

2. KakoBa Oyzner koHIeHTpanusi HoHOB Bogopoaa B 0,1 M pacTtBope a30THCTON KHCIOTHI
HNO., koHCTaHTa ITUCCOIMAIK KOTOPOK paBHa S - 104,

3.Hamumure ypaBHeHHMs aucconyanuu —ciaexyrommx aiekrpoautoB:  a)Ca(HCO3)2;0)
Ba(OH)_z; B) CaCly;

4. HanuiuTe MOJHOE U KPAaTKOE MOHHO-MOJIEKYJIIPHOE YpaBHEHUE PEaKlU, MPOTEeKaIoeH
10 CXEMe:

Pb(NO3). + KI — Pbl> + KNO:s.

B uem cyth peakuun?

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

IeTTE:
a) BHYTPEHHIOIO " BHEIITHIOO chepsr,
0)3apsyIBHY TPEHHEHI BHEIIIHEHChE;

B)KOMITIEKCOOOPa30BATEN;  T)3apsiz] KOMILIEK BATEILS;
JU) JHTAHTIBL,

e) HAIMIINTE BBIPAKCHUC U KOHCTAHTBI  TUCCOLHALII (HeCIOfH(OCIH) KOMIUICKCHOIO IOHA.

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

Tema Ne 5 I'mapouius cosieid. 7KecTKoCTh NPUPOIAHBIX BOA. PacTBOpHI
HEJJIEKTPOJIUTOB

Bapuanr

1. Hamumwure ypaBHEHHsS TUAPOJIM3a B MOJEKYJISIPHOW U HOHHOW (hopMmax cCleayromux
cozeii: NaHSO3 u MgClz. Ykaxute pH cpenbl 3TUX pacTBOPOB.

2. Beruucnute ®ecTKocTh Bojibl, ecyiv B 500 i1 ee comepkutcst 202,5 r Ca(OH)s.

3.IlpuBeauTte ypaBHEHUs peaKIMi MPU XUMHYECKOM CHOco0e yMAT4eHus: BIbIpeareHTaMHU:
U3BECTHI0, KAJIBIIMHUPOBAHHON COZI0HM, KapOOHATOM HaTpus , opTodochaTomM HaATPHUS.



4. Beruucnure TeMmIiepaTypy 3amep3aHus pactBopa t;(p) aHTHdpH3a, TOJYYSHHOTO NpHU
pactBopenun 2 Kr atmineHrimkons C2Ha(OH)2 B 2 kr Boapbl.

Tema Ne 6 Jucnipcuble cucteMmbl. KoJsionaHoe cocTosinue BelecTn
Bapuant

1.CocraBbTe (hopMyIly MHIIEIUIBI 30715, H300pa3uTe CXEMY CTPOCHHS MULIEIUIBI, ONPEACTUTEe
3apsij KOJUTouaHOM yactuibl. Kakyto conb Hamo B3sTh (M3 ABYX IpeIaraeMbix) B HAUMEHBIIEM
KOJIMUECTBE JIJIS1 KOAryJIsLUU 30181 U mouemy?

3011b Crabunuzarop Conu-KoarynsiTopbl

AgCl KCl NaCl, CaCl,

2. YKaXWUTe OCHOBHOH COCTaB MOPTIAHIIEMEHTHOrO KJiHMHKepa. [IpuBenuTte ypaBHEHUS
peakiuH, JoKa3bpiBarone Hannyre okcuaa sxenesa (111).

3. IlpuBeauTe KIaccUPUKAINIO HEOPTAHUIECKUAX BSDKYIINX BEIIECTB.

Kontpoabnas padora Ne 3Temsi (7,8)
(15 BapumanToB no0 KaxKm0H Teme)

«OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIUH. JJIEKTPOXUMHYECCKHUE
npoueccuD
Bapuant

3aganne 1. C momompio MeToja 3JCKTPOHHOTO OallaHca paccTaBbTe KOI(PQHUIMEHTH B
YpaBHEHHH pEAaKIUU W YKOKUTE OKHUCIUTENb M TIPOIECC, B KOTOPOM OH Y4YacTBYeT,
BOCCTAaHOBUTEJNb U MPOLIECC B KOTOPOM OH Y4aCTBYET:
Cu + H2SO4 — CuSOs + SO2 + H20.
3aganme 2. Boruncnaure 370eKTpOAHBIM MOTEHIMAN, BO3HUKAIOIIMI MPH MOTPYKEHUH LMHKA B
PacTBOp €ro CONM C KOHIEHTpalueil kaTuoHoB Zn%* 0,001Moms/am3.
3ananme 3. CocTaBbTe CXEMbI raJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIIEIYIOLIHE
pEaKIHU:
a) 2Al+6H*—3Ho+2Al%* 0) Mn+2AgNO3—Mn(NO3)+2Ag.
3aganue 4.Hammmmre ypaBHEeHHS XMMHUYECKUX MPOIECCOB, MPOUCKOISIINX MPH IIEKTPOIIH3E
BOJHOTO pacTBopa ¢ocdara HATPHUS C HHEPTHBHIM aHOJIOM.
3aganue 5. CocTaBbTe CXEMY T'aJIbBAaHUYECKOTO 3JIEMEHTA, COCTOSIIET0 U3 METHOTO M CBUHIIO-
BOTO DJIEKTPOJOB, TNOTPYKEHHBIX B pacTBOpPBHl CBOMX coieil. IlpuBenuTte »IeKTpOHHBIE
ypaBHEHHUS AJIEKTPOAHBIX MPOIIECCOB, MPOMCXOIAIINX HA aHO/IE U KaTo/Ie.
3ananme 6.KenesHoe umznenue MOKpbITO KaamueM. Kakoe 3TO MOKpPHITHE — aHOIHOE WU
karonHoe? Kakoit metamn OyaeT KoppoaIupoBaTh MPU NOBPEKICHUN 3aLIUTHOTO CIIOS KaJMuUs?
CocTaBbTe 2JIEKTPOHHBIE YPABHEHUSI aHOJHOTO U KaTOAHOIO MPOILIECCOB KOPPO3UHU YKA3aHHOTO

W3/IeNS a) B HEUTpaNbHOW, O) KUCJIOW; B) CIaOOMIETOYHON cpefax . YKaXuTe MPOIYKThI
KOPPO3HH.

TecTnl
Tema Ne 1 OcHOBHBIC MOHATHA U 3AKOHBLI XUMUHU



TecToBbIE 3a1aHUA

1. IIpocTeie BelecTBa
1) monuaTHIICH

2) rpadur

3) 6enbiii pochop

4) ammuax

2. MounsipHblii 00b€M Ta3a u3mepsercs
1) Mmob

2) Momb/1

3) kmomb/M3

4) n/xMoI1b

3. Monsb n060ro rasza npu H. y. 3aHUMaeT o0beM 22,4 11 — clieCTBHE
1) 3aKoHa coXpaHEHHUs MacChl BELIECTBA

2) 3aKOHa MTOCTOSTHCTBA COCTaBa

3) 3akoHa ABOTrajzIpo

4) 3aKOHAa KPaTHBIX OTHOIIICHHUMA

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

2) MenneneeBbIM

3) ABoraapo

4) JIoMOHOCOBBIM

5. DOKBHUBaJEHT —3TO peajibHas WM YCJIOBHAas YacTHIa BEIECTBa, KOTOpas B JaHHOM
KHCJIOTHO-OCHOBHOM PEaKIMY YKBUBAIIEHTHA OJTHOMY KaTHOHY BOJOPO/Ia WM B JTaHHOU
OKHCITUTEIbHO-BOCCTAHOBUTEIBHON  PEAKLUU OJHOMY ...

1) no3utpony
2) IpOTOHY

3) DEeKTPOHY
4) HEUTpoHY

6. Maccy BeriecTBa, B35TOro B KOJIMYECTBE | MOJIb, HA3BIBAIOT ... MACCOM
1) aTomHOI

2) HKBUBaJIEHTHOM

3) MonsipHOI

4) MoneKyIspHOM

7. IIpocToe BemecTBo (B OTIUYHE OT CJIOKHOTO) — 3TO
1) o30H

2) denon

3) cona

4) rpacdur

8. IIpu HOpManbHBIX ycrnousax 3,01+10% Momexyn raza 3aHMMAIOT 00BEM
1) 11.2n

2)22,4n

3)11,2 1

4)5,6 1



9.3a1 a. e. M. (aTOMHYIO €IUHUITY MACChI) IPUHSTO

1) 1/12 maccsr atoma nszortomna 2C

2) 1/12 mMacchl IpUPOIHOM CMECH aTOMOB U30TOIIOB YIIepoaa
3) 1/16 macchl aToma uszotomna 60

4) 1/14 macch atoma n3otona *4C

10. XuMHYeCKHU HEACTIUMBIE YaCTULILI — 3TO
1) atrom xkucnopozaa

2) MOJICKYJIa BOJIBI

3) npoToH

4) MoJIeKya aMMHuaKa

Tema Ne 1 Kitaccbl HeOpraHm4eckux coeIuHeHU i
TecToBBIC 32aHUA

1. Cunukar HaTpus pearupyer
1) ¢ yronbHOW KUCIOTOM

2) C CONSTHOM KHCIIOTOM

3) ¢ Bomoit

4) co BceMH 3TUMU BEILIECTBAMHU

2. Tonbsko CpCarsd COJIb ITOJIYHacCTCs 110 pCaKIInH
1) H,SO, + Mg(OH)2 =

2) Li,O + H,CO3 =

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

4) CHsCOOH + Cu(OH), =

3. OxcunCl,07 obpasyercos ...
1) NaClO,
2) NaClOs
3) NaClO;
4) NaClO

4. Oxcup yriepoaa (1V) nonydaercst mpu B3auMOICUCTBUU
1) kapOoHaTa HaTpuUsl U HUTPATA ATTFOMUHHUS

2) kapOoHaTa KaJbIusl U XJIOPOBOJAOPOTHON KUCIOTHI

3) kapOoHarta Kanusi U HUTpaTa 6apus

4) kapOonara 1e3ust u xjaopuaa sxesnesa (11)

5. BO3MOXHO 1OIy4eHUE KUCIION COJIM 10 PEaKLUU
1) HBr + Ba(OH), =

2) Ca(OH)z + CO, =

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

4) CaO + H,O + N,Os =

6. Oxcup azora (V) o6pa3yeT colib



1) NH,CI
2) NHsNO,
3) NaNO3
4) Ca(NOy),

7. KHCIIOTHBIC OKCHJIBI MOTYT B3aUMOCHCTBOBATH:
1) Bomoit

2) KUCTOTOM

3) ocHOBaHHEM

4) aMm(poTepHBIM OKCUIOM

8. OCHOBHBIE OKCHJIBI MOTYT B3aUMO/ICHCTBOBATD:
1) Bomoit

2) KUCTIOTOM

3) ocHOBaHHEM

4) KUCTIOTHBIM OKCHJIOM

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

2) OKCHUJI KaJIbLIHs

3) ammuak

4) mean

10. Conp Ca(HCO3), Ha3piBaeTcs
1) runpokapOOHAT KaJIbLIHS

2) kapOoOHAT KaJus

3) kapOOHAT TUIPOKCOKATBITUS
4) kapOOHAT KaJbIUs

Tema 2: DHeprernka XuMH4YeCKHX MPOLECCOB
TecToBble 3a1aHUSA

1. OTkpbITast cucreMa 0OMEHUBAETCA C OKPYKAIOIICH cpenoit
a) sHeprueil  0) BemecTBOM  B) paboTOif r) DHEPrHe U BEIIEeCTBOM

2. DHTaANBNUS — 3TO PHEPTHUs, KOTOPOH 001agaeT cucreMa MpH MocTOsTHCTBE
a) naBieHust  0) Temreparypsl B) oObema ') Maccel

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

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

4. BBIpa)KCHI/IC MEpBOT0 3aKOHA TCPMOJAUHAMUKNU
a) Q= AU+A  6) A=U-TS B)PV =nRT 1) G =H-TS

5. TepMOI[I/IHaMI/I‘-ICCKaH XapaKTCPUCTHKA, HC ABJIAIOIIAACS (pYHKLII/Ieﬁ COCTOSAHHA



a) BHYTPEHHSSI DHEpTUsi 0) SHTAJNBIUA  B) DHTPOIHUS r) pabora

6. OCHOBHO} 3aKOH TEPMOXHUMUHU OTKPBLI
a) Kmay3muyc 06) Kapuo B) Kimameiipon 1) Tecc

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

6) Q =AU + PAV 1) dsz?

8. TemmoBoii 3(h(peKT XUMUIECKON BBIPAKAIOT B SIUHHUIIAX
a) H/M 6) kr/m® B) kJI>X/MOJb r) xJx /M

9.CraTucTHYECKUI XapaKTep BTOPOIro 3aKOHAa TCPMOANHAMUKHU BBIPAKACT YPABHCHUC
a) dsS Z? 6)5 = klnW

B) AS = SKOH- SHaq F) (AS)U’VZ 0

10.0mnpezenenne moaHOro 3amnaca BHyTpEHHEH YHEPTrUuu BEIIECTBA
a) BO3MOXXHO 3KCIEPUMEHTAIbHO 0) HEBO3MOXHO KCIIEPUMEHTAILHO
B) BO3MOXHO PacYETHBIM CIIOCOOOM I') HEBO3MOXKHO pacu€THbIM CHIOCOOOM

11. ®opmynupoBka 3akoHa ['ecca

a) TerioBoi A(h(PeKT peakiuu 3aBUCUT TOJIBKO OT HA4aIbHOTO U KOHEYHOTO COCTOSTHUS
CHUCTEMBI M HE 3aBUCHUT OT IIyTHU PEAKLIHU

0) TemsoTa, MorjolaeMasi CHCTEMOU NP MOCTOSIHHOM 00beMe, paBHA U3MEHEHHIO BHYTPEHHEH
SHEPTUU CUCTEMBI

B ) TEIUIOTA, MOTJIoaeMas CUCTEeMOM MTPH TTOCTOSIHHOM JIaBJICHUH, paBHA N3MEHEHUIO
OHTAIBIIUU CUCTEMBI

I') TerIoBOM 3P EeKT peakiui He 3aBUCUT OT HAYAJIbHOTO Y KOHEYHOTO COCTOSIHUSI CHCTEMBI, a
3aBUCHUT OT ITYTH PEAKIIUU

12. Peakuus B 3akpbiToit cucteme npu AG< 0 mporekaer
a) B IIPSIMOM HaIlpaBJICHUH 0) B IpsIMOM U OOpPaTHOM HaNpaBICHUU
B) B 00paTHOM HampaBJICHUU I') HE IPOTEKAET peaKIus

13. O0bearHEHHOE YpaBHEHHE IEPBOTO U BTOPOTO Hayal TEPMOJUHAMUKU
a) 7dS > dU + pdV 0) 0Q = dU+ pdV
B) AH = Ugon.— Upau. l") AS Skon. —  Shau.

14. M30omupoBaHHas cucteMa

a) OOMEHMBAETCS C OKpY’KaIOIIeH Cpeaoi SHepruei
0) oOMeHHuBaeTcs ¢ OKpyXkarolei cpeioil BelecTBoM
B) OOMEHMBAETCS C OKpYXaloleh cpenoi paboToit



I') He 0OMEHUBACTCS C OKPYKAIOIIEH Cpe/Ioil HU SHEPTHEH, HU BEIIECTBOM

15. Camonpou3BOJIBHBIMM HAa3bIBAIOTCS IIPOLIECCHI

a) He TpeOyIoIlre SHEPTHH U3BHE 0) TpeOyrolue SHEPTUU U3BHE
B) MPOTEKAIOIIME IIPH BHICOKOM I') IpOTEKaoLUe MPU HU3KUX
JIaBJICHUH TemIeparypax

Tema Ne 2 Xumuveckasi KHHETHKA. XUMHYeCKOe paBHOBeCHE
TecToBBIC 3a7aHUA

1. Cxopoctb npsimoit peakuu No)+3Hy) === 2NHs )+ Q Bo3pacraet
1) ¢ yBeIMUYEeHNU KOHIIEHTPAIK a30Ta

2) ¢ yMEHbILICHUN KOHIIEHTPALMK a30Ta

3) ¢ yBeIM4EHNU KOHLEHTPAIlMY aMMHUaKa

4) ¢ yMEHBILIEHUH KOHIIEHTPAllui aMMHaKa

2. Beixog ammuaka 1o ypaBHeHUI0 peakiiu Nor)+3Hyr) == 2NH3.)+Q
YBEITMYHTCSI, €CITN

1) TOBBICUTE TEMIIEPATYPY, TOBBICHTH JIABJICHNE

2) MOBBICUTH JAABJICHHE, IOHU3UTHh TEMIIEPATYPY

3) OBBICUTH aBJICHUE U TEMIIEPATypy

4) MOHW3WTH TaBJICHUE U TEMITEPATypy

3. PaBHoBecue B cucrteMe: Hyr) + Sy = HoS¢) Ipu u3mMeHeHnn AaBiieHus
1) He cmecTuTCH

2) cMecTUTCS BIPaBo

3) cMecTUTCS BJIEBO

4) He BIUSET HA CMENICHUE PAaBHOBECUS

4. Kunerndeckoe ypaBHEHHE JUIS IIPSIMOTO Ipouecca peakuuu Axqr)+tBor) =
2AB)

1) V=k C?(A)

2) V=k C?(A,) C?(B»)

3) V=k C(A,) C(B»)

4) V=k C%(Az) C(B>)

5. IlpaBriibHOE BBIpaXKEHUE CKOPOCTH XUMHUUYECKOU PEAKIINU
ZCF(TB) + 3C|2(r,): 2C|’C|3(r.)

1) V =K[Cr]? s [Cl,]?

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

3) V =K[CI;]?

4) V =K[3Cl,]

6. KoHcTaHTa CKOpOCT XMMHUYECKON PEAKIIUN 3aBUCUT
1) KOHLIEHTpAIMU pEearupyroInX BEIEeCTB



2) TeMIiepaTypbl
3) npupoaBl pearupyroIIuX BEIIECTB
4) naBieHUs

7. CKOpOCTh XHMHUYECKOH peakiuy He 3aBUCHUT OT
1) TemnepaTypbl 2) naBieHUs
3) KOHIIEHTpaIuU 4) xaTanuzaTopa

8. PaBuoBecue B cucteme Ny + Oy === 2NO(;.) mpu MOBBIILICHUH TaBICHUS
1) cmecTuTCS BIIEBO

2) cMecTUTCS BIIPaBo

3) HE CMeCTHUTCS

4) IOBBICUTCS

9. YBennueHue KOHIEHTPAIIMN UCXOAHBIX BEIIECTB CMEIIACT XUMUYECKOE
paBHOBECHE

1) BeBo

2) BrpaBo

3) He cMemIaeT

4) He BIUSET

10. PaBuoBecue peakiuut SO, )+0,50,r) === SO3¢)+ 99x/x mpu
MTOHKCHUH TEMIIePaTypPhl
1) He cmecTuTCS
2) cMecTuTCS BIIPaBo
3) cMeCcTHTCS BIEBO
4) cKOpOCTh OOpaTHON PEaKIIMA YMEHBITUTCS, a MPSIMOU — HET

11. Beixog ammuaka 1o ypasHeHHro peakuu Noy+3Hyr) === 2NH3)+Q
YBEIIUYUTCS, €CIIN

1) moBbICUTH TEMIIEPATYPY, OBBICUTH JIABIICHUE

2) IOBBICUTH JIaBJICHUE, TOHU3UTH TEMIIEPaTypy

3) NOBBICUTH IABJICHUE U TEMIIEPATYPY

4) MOHU3UTH J1aBJICHUE U TEMIIEPATYPy

12. TToBbIlIEHNE JaBICHUS U TIOHWKEHHE TEMIIEPATYPHI B CHCTEME ITPUBOJIMT K
MOBBIICHUIO BbIXOAd IMPOAYKTA pCaKINH B CIIydac

1) 2H,0 === 2H,+0,—Q

2) No+3H, === 2NH3+Q

3) Ho+l, == 2H|—Q

4) N+, =— ZNO—Q

13. YcnoBueM XUMHYECKOTO PABHOBECHUS SIBJISIETCS PABEHCTBO
1) KOHIIEHTpaUii UCXOAHBIX BEIIECTB U MPOTYKTOB PEAKIIUMA
2) ckopoCTel mpsMor U 00paTHOM peaKIIHii



3) sHEpruii NCXOIHBIX BEIIECTB U MPOJYKTOB PEAKIIUA
4) 00beMOB, 3aHUMAEMbIX UCXOIHBIMH BELIECTBAMH U MPOIYKTaMH peakLui

14. KaTanuzarop BIuseT Ha XUMHYECKOE PAaBHOBECHE
1) cmemiaeT BiIEBO

2) cMelIaeT BIPaBo

3) He cMmemIaeT

4) HeT NpaBUIILHOTO OTBETA

15. PaBHOBECHE CMECTUTCS PU YMEHbIIIeHUH JaBieHus B cucteme Np+O, ===
2NO

1) BiEeBO

2) HE CMECTHUTCS

3) BIpaBo

4) HeT NpaBUILHOTO OTBETA

Tema Ne 3 Ctpoenune atoma. Ilepuoanueckasi cucTeMa XUMHYECKHAX
emeHTOB /.. MenaesieeBa

TecToBbIC 3a1aHUA
1. Meramnueckue cBoiicTBa HanOoJIee BhIPAXKEHbI Y aTOMa
1) autus
2) HaTpus
3) xamusa
4) xampuus

2. HauGonpmmii pagnyc aToma UMEeT
1) K
2) Na
3) Li
4) Rb

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

4. DnexTpoHHYI0 KoHpurypanuio 1s22s22p®3s23p® umeer arom

1) dochopa
2) xjopa
3) 6poma
4) ¢ropa

5. B nepuone ¢ yBeauueHUEM 3apsia saapa AaTOMOB METAJUIMYECKUE CBOMCTBA



1) ocmabeBaroT

2) yCUIIUBAIOTCS

3) He U3MEHSIOTCS

4) HEeT 3aKOHOMEPHOCTH

6. B mainbIx nepuosax ¢ yBelIMueHUEM 3apsjia sapa paauychbl aTOMOB
1) yBenuuuBaroTcs

2) W3MEHSIOTCS MePUOUISCKH

3) yMeHbIaTCcs

4) HE U3MEHSIOTCS

7. DIeMEHTY ¢ 3IIeKTPOHHOM (GopMyitoii atoma 1522522p®3s23p® cooTBeTcTBYET
(opMmyna BeICIIEro OKCHIA

1) B2Os

2) Al,O;

3) N,Os

4) P,0s

8. Tpu uactuiel Ne®, Na*, F~ ©MeroT ouHaKoBOE
1) maccoBoe uucio

2) 4uCI0 HEUTPOHOB

3) 4YHCIIO BJIEKTPOHOB

4) 4yucno NpoTOHOB

9. Hucio sHepreTHYecKnuX YpoBHEN y aTOMa, UMeroniero 19 nporoHos
1) 3

2) 5

3) 4

4) 2

10. Yucnao npoTOHOB, HEUTPOHOB U AJIEKTPOHOB Y aTOMa C MOPSIKOBHIM HOMEPOM
40

1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno noaypoBHEHl Ha SHEPTETUUECKOM YPOBHE OIMPEACIISET ... KBAHTOBOE
YHUCIIO0

1) rnaBHOE

2) MarHuTHOE

3) opOuTanpHOE

4) cnuHOBOE

12. MakcumalibHOE YUCIIO 3JIEKTPOHOB Ha f — mogypoBHe



1)8

2) 2
3) 10
4) 14

13. TlepeMeHHYIO CTENEHb OKUCICHUS MPOSBIISET SJICMEHT C JIEKTPOHHOMN
dbopmynon

1) ...3s23p*

2)...4d105s?

3)...3523p"

4)..3d%4s?

14. DneMeHT ¢ 2JIeKTpOHHOM popmyioii ..3s23p%3d1%4s24p°® naxomurcs
1) 5 rpymre, rIaBHON MOATPYIIIIE

2) 5 rpymre, moOOYHOM MOATPYIINE

3) 7 rpymrie, moOOYHOM MOATPYTINE

4) 7 rpymnmne, riIaBHOM MOATPyIIE

15. Haumenblnelt s3Heprueit HoHU3auu odaagaeT
1) xanbruit

2) MBIIIBSIK

3) xpom

4) opom

16. Ycunenne KUCIOTHBIX CBOMCTB OKCHJIOB IIPOUCXOAMT B PSAY
1) P205 — SIOZ — A1203

2) MnO — MnO; — Mn;0y

3) N205 — P205 — ASzO5

4) CI’207 — P205 — A1203

17. OcnabiaeHne OCHOBHBIX CBOMCTB I'MIPOKCH/IOB IPOUCXOIUT B PSILY
1) Mn(OH); — Mn(OH)3 — Mn(OH),4
2) Al(OH)3; — Si(OH); — NaOH
3) Ca(OH); — Sr(OH); — Ba(OH),
4) GE(OH)4 — Ga(OH)g — ZH(OH)z

18. Bo3MOKHOCTh HaX0XJICHUS AJICKTPOHOB HA OJTHOM OPOUTAIN ONPEIEIISET ...
KBAHTOBOE YHCJIO

1) rmaBHOE

2) MarHuTHOE

3) opOuTanpHOE

4) cnuHOBOE

19. 3apsin sapa aroma, UMerOEro 21 aneMeHTapHy0 4YacTUIly, paBEH
1) +7



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

20. CBoiicTBa aTOMOB XMMHYECKHUX 3JIEMEHTOB HAXOJSATCS B IEPUOIUUECKON
3aBUCUMOCTH OT

1) maccel aToMa

2) macchl sapa

3) yKciia IpOTOHOB

4) 3apsiza sgapa

21. Dnexrponnas popmyrna nona Cl” coBmagaer ¢ 3JIeKTPOHHOHN (opMyIIoif
1) nona F

2) atoma Ar

3) atoma Na

4) wona Na*

22. Hauboutpliee 3Ha4€HNE YPHEPTHH HOHU3AIUHN Y aTOMa
1) propa

2) Kanus

3) a3ota

4) xpoma

23. DOnextpoHHas (opMyrna aToma Maprasiia
1)...3523p%4s%4p®
2)...3523p%3d*4s%4p?

3)...3s23pf3d%4s?
4)...35%3p°%3d%4s!

24. T'a3000pa3Hoe COeAMHEHHUE C BOJIOPOIOM 00pa3yeT dJIeMEHT

1) Mn 2) Mo

3) As 4) V

25. Haubompliee 3Ha4Y€HNE DJIEKTPOOTPUIIATEILHOCTH Y DJIEMEHTa
1) Be 2) O

3)N 4)C

26. Y aroma maprasiia Ha d-1oypoBHE HaXOJUTCS DJIEKTPOHOB
1) 8 2) 10

3) 5 4) 2

2’7. HaumeHsbliIee CpOJACTBO K AIEKTPOHY Y aTomMa

1)C 2) N

3)0 4) F

28. MakcuMallbHOE YKCIIO JIEKTPOHOB Ha 4-OM 3HEPreTUYEeCKOM YPOBHE



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

29. HaumeHnee akTUBHBINM HEMETaI UMEET 3HAYCHHE OTHOCUTEILHOM

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

30. MakcuMaibHas OJIOKUTEIbHAS CTENIEHb OKUCIIEHUS DJIEMEHTA PaBHA
1) HOMeEpy nepuoaa

2) HOMEpY psiaa

3) HOMepy rpymnibl

4) NopsIKOBOMY HOMEPY

Tema 3. Xumnueckas cBsi3b. CTpoeHHE MPOCTEHIIUX MOJIEKYJT

TecToBBIC 3a1aHUA

1. Xumudeckas cBs3b B MoJiekyie hochuna PH3
1) KoBajeHTHas MOJIApHAs

2) KOBaJICHTHAsl HETOJIApHAs

3) nonHas

4) Merannuyeckas

2. CoemMHEHUSMH C KOBAJIEHTHOU MOJSIPHON CBSI3BIO SBISIFOTCS
1) Boa u cepoBOIOpO]

2) 6pomu Kanus ¥ a3oT

3) aMmMHaK ¥ BOJOPOJI

4) KuCIOpoa U METaH

3. BemiecTBo ¢ KOBaJIEGHTHOM MOJIAPHOM CBSA3BIO UMEET HopMyITy
1) KCI

2) HBr

3) P4

4) CaCl;

4. CoeTMHEHUSIMU C KOBAJICHTHOMN HEMOJIIPHOM CBSI3BIO SBIISTFOTCS
1) xmopu HaTpUS U METaH

2) XJ0p U a30T

3) 6pom 1 aMMuaK

4) o 1 CEpOBOIOPO

5. B coemunenusx: PHs, P2Os, H3PO3 dochop nmeeT crernenn oKucIIeHNst COOTBETCTBEHHO
1) +3, +5, -3
2) -3, +5, +3
3)-3,+3,+5
4) +3,-5, -3

6. Ctenens okucienus azora B vone NH4" pasna
1)-1



2) -3

3) +3

4) +4

7. BeliecTBO ¢ HOHHOM CBA3BIO UMEET hopMyITy:
1) AICI3

2) Pls

3) N2O

4) AsHs

8. B coemnuenun NaOH cBs3p

1) noHHas ¥ KOBaJIEHTas MOJIsIPHAs

2) nOHHAs U JOHOPHO-aKIENTOPHAs

3) KOBaJIeHTHas NOJIIpHAsi U BOJOPOIHAS

4) KOBaJIECHTHAsI HETIOJISIpHAS. M METaJUIMYeCcKast

9. loHHast cBA3b BO3ZHUKAET MEXy aTOMaMHU
1) meTannos

2) HEMETaJIOB

3) MeTa/I0B U HEMETAJLIOB

4) B MoJeKynax MpOCThIX BELIECTB

10. CBOMCTBOM KOBAJICHTHOM CBSA3H HE SABIIIETCSA
1) HanpaBIEHHOCTH
2) nonspu3yeMocTh

3) HaChIIIAEeMOCTh
4) CONPOTHBIIIEMOCTb.

Tema 4. PactBopsbl. Cioco0bI BbIPpa:KeHUsI COCTABa PACTBOPOB

TecToBBIC 3a1aHUA

1. MaccoByto 0J110 paCTBOPEHHOTO BEIIECTBA PACCUUTHIBAIOT MO (popmyiie

n
1) C=—
) \V4
m(BeiecTBa)
2) ®=
m(pacTtBOpa)

s mM=V-p

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

2. MonsIpHYIO KOHIIEHTPAITUIO PACTBOPA PACCUUTHIBAIOT IO (hopMyJIe

n
1) C=—
) \V4
m(BeiecTBa)
2) ®=
m(pactBOpa)

s mM=V-p

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

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



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

4, Tutp pactBopa c conepxkanuem 0,22 r Bemectsa B 100 M1 pacTBOpa paBeH ... /M
1) 0,0220

2) 2,2000

3) 0,0022

4) 22,0000

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

2)150r

3)30r

4H1,5r

6. Konmnuectro Bemecrea NaOH B 500 M1 0,2 M pactBopa
1) 0,2 monb

2) 0,1 monb

3) 0,01 momb

4) 0,02 moub

7. Macca NaxCO3°10 H20 (M = 286 r/mMo:1b) B paMMax, HeoOxoaumas Jijist mpurorosiaeHus 100
mi 0,1 H pacTBOpa paBHa

1) 14,3
2) 8,6
3) 1,43
3) 2,86
8. Tutp pacTBOpa pacCUYUTHIBAIOT IO GOpMYyIIE:
7-1000
)= o
M 9K.
m
T =—
V
m
3) W = —
m

4) ciV1i=c2V2

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

1) 0,01

2)0,5

3)0,1

4) 0,05

10. Macca NaCl (M = 58,5 r/moib) B rpamMax, Heooxoaumas st mpurorosyienust 100 mu 0,01
M pactBOpa paBHa

1) 5,850



2) 0, 585
3) 0, 0585
4) 58,500
PacTBOpbI 3/1eKTPOIUTOB

TecToBbIE 3aaHUS

1. DIeKTpONUTHYECKOM TUCCOIUaIlield Ha3bIBAIOT
1) pa3nenenue cMecu MyTeM HarpeBaHUs

2) pacTBOpEHHE COCTMHEHUS B BOJIC

3) pacniag pacTBOPEHHOTO BEIIECTBA HA HOHBI

4) B3aMMOJICHCTBHE BEIIIECTBA C BOJIOM

2. Hanbonee cuibHast KUCI0TA ¢ TOUKH 3peHus T/
1) H.COs

2) HF

3) H2S

4) HCI

3. CuabHBIM QJICKTPOJIUTOM ABJISICTCA paCTBOP
1) HCIO

2) H.CO3

3) H2S04

4) H2SO3

4, HaH6onee CUJIBHBIM 3JICKTPOJIUTOM ABJISICTCA PaCTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CriocoGHBI IMCCOLMUPOBATH TI0 TUITY KUCIIOTBI 2JIEKTPOIMTHI
1) Zn(OH):
2) Ba(OH),
3) Mg(OH):
4) Al(OH)3

6. Peakuust uaéT 70 KOHIIA B PACTBOPE MEXY HOHAMH
1) Ba®* u CI

2) Ba?* u NOg

3) Ba?*u SO4*

4) Ba?>" u CH3COO

7. Hanbonee cnaObiM dIIEKTPOIUTOM siBiIsieTcs (npuBeaeHb! K1)
1) H2S0s K,=1,6:10?

2) H2SiO3 K,;=2,2-1010

3) H2Se0s K,=3,5-103

4) H2TeOs K;=3103

8. COKpanIéHHOMY HOHHO-MOJIEKYIApHOMY ypaBHeHHI0 SZ+ Cu?*=CuS
MOJIEKYJISIPHOE ypaBHEHHE
1) 3H2S+Cu3(PO4)2 = 3CuS + 2H3PO4

COOTBCTCTBYCT



2) H2S+Cu(CHsCOO0), = CuS+ 2CH3COOH
3) Na S+ Cu(NOgz)2 = CuS+ 2H,0
4) 3H2S+Cu3(PO4)2 = 3CuS+ 2H3PO4

9. BipaskeHHE KOHCTAHTBI JUCCOLUAIIUM MOKHO 3aIucaTh s
1) HNO3
2) H.COs
3) K2COs3
4) MgCl,

10. CreneHb 37EKTPONIMTUUECKON TUCCOIUAIIUN HE 3aBUCHUT OT
1) KOHIIEHTpaluU pacTBOpPa

2) naBicHUS

3) mpUpOIbI SIEKTPOIUTA

4) reMneparypbl

HNonnoe npoussenenure Boabl. Bonopoanbiii mokasareb
TecToBbIC 3a1aHUA

1. JlTakmyc B pacTBOpE KUCIOTHI
1) kpacHbIH

2) cuHuit

3) duoneToBbI

4) xenThlit

2. ManuHOBYIO OKpacKy B HICJIOYHOM Cpejie UMEET UHIUKATOP
1) makmyc

2) METHIIOpaHK

3) yHUBepCalIbHBIN

4)) dpenondranenn

3. MeTtuiopaHx B MPUCYTCTBUH KHCIIOT MMEET OKPACKY
1) cunio0

2) KpacHyI0

3) OecuBeTHYIO

4) opaHXeBYIO

4. VBenu4yeHUe B paCTBOPE KOHIIEHTPALUH THPOKCHU]I - HOHOB COOTBETCTBYET
1) ymensmenuto pOH

2) yeenmuuenuto [H']

3) ymenbenuto pH

4) ysenuuenuto pH

5. 3nauenuto pH= 3 cooTBeTcTBYeT KOHIEHTpauws HoHo [OH ] Moms/1
1) -lg10°

2)-3

3) 101

4) 103

6. DAEKTpOIUTUYECKAs AUCCOLUAIINS BOJIbI IPUBOJIUT K 00pa30BaHHUIO HOHOB
1) H+ + 0



2)2H"+0?
3) H:O++OH
4)OH + 072

7. KoHnieHTpaIus HOHOB BOJIOPO/Ia B YHCTOM BOJIC PaBHA... MOJIB/II
1) 107
2)10°*
3) 101
4) 10!

8. Konnenrpanuu ruapokcus nonos 10°mons/n cootsercTyer pH. ..
1)5

2)4

3) 10

4)7

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

2)7

3)11

4) 4

10. Konnenrpanus ruapokcua-uoHos B 0,1M pactBope NaOH paBna Moiib/m.
1) 10

2) 101

3) 101

4) 1010

Kommiexkcoo0pa3oBaHue B BOJAHBIX PACTBOPax

TecToBBIE 3a1aHUA

1. KoopauHanuoHHoe 9uciio Komiuiekcooopasosaress B coequaennu [Cr(NH3)4Cl2] paBHo
1)4
2) 6
3)2
4) 3

2. ATOMBI TaJIOT€HOB BXO/JST B COCTaB KOMILJIEKCHBIX COEIMHEHUI B posin
1) muranmoB

2) BHelIHel chepsl

3) nuraHaoB U KOMIUIEKCOOOpa3oBaTeneil

4) nuranjoB U BHEUIHEH cepsl

3. CreneHpb oKkucIeHHs KoMIuiekcooOpasoBarens B coenuHenun Ks[Fe(CN)g] paBra
1) +3
2) +2
3) +4
4) +6

4. 3apsn Buytpenneit cdepsl B coenunennn Ka[Fe(CN)e] paBen
1) +4



2) -4
3)-3
4) -2

5. CteneHb okHCICHUS KOMILIeKcooOpa3oBateiis B coeaunenuu [Pt(NH3)2Clo] paBua
1) +4
2) +2
3) 0
4) +6

6. KoopauHanmoHHOE YHCIIO0 OTpeiensieT

1) 4ucio cBs3ei KoMIuIeKcooOpa3zoBarTes ¢ JIMraHJaMU
2) YUCJIO JTUTAH/IOB

3) 4uCII0 LEHTPAIBbHBIX aTOMOB

4) 3apsin BHyTpeHHEH cepbl

7. lllenoyHble METAIIIBI BXOST B COCTAaB KOMIUIEKCHBIX COSAMHEHHH B POJIH
1) muranmos

2) xomIiekcooOpa3oBareneit

3) IUraHI0B ¥ BHEIIHEH chepbl

4) BuemHel cheps

8. Bapsin BuyTpeHHei chepnl B coequnennn Ko[PtClg] paBen:
1) +2
2) +6
3)-3
4) -2

9. Crenens okucaeHus Komiiekcooopasosarens B coeauaennu [Ni(NH3)s]Clo pasha:
1) +4

2) +2

3)0

4) +6

10. KoopinHAIIMOHHOE YHCIIO KOMIUJIEKCO00pa30BaTesis He 3aBUCUT
1) oT mpupoabI KOMILIEKCOOOpa3oBaTes

2) 3apsia KOMILJIEKCOOOpa3oBaTes

3) remnepaTypbl

4) naBreHHs

Tema 5. 'mapoJus cosen
TecToBble 3a1aHKNs

1. Tunponu3y moaBepraroTCcs COIN
1) KCI

2) NaCN

3) CH3COONa

4) NaNO3

2. FI/IIlpOJ'II/ISy HC MMOABCPraroTCs COJIN
1) NH4NOs3



2) AICIs3
3) BaCl,
4) NaxSOg4

3. TIoTHOMY THAPOIH3Y MOBEPTAIOTCS COJIHU
1) Fe2(CO3)3

2) Alx(SOa)3

3) FeCls

4) Al>S3

4. 3nauenue pH<7 umeroT BOHbIE PACTBOPHI COJIEH
1) Cr(NOs3)2

2) Na2CO3

3) CuSOq4

4) BaCl;

5. 3nauenne pH>7 uMeroT BOJHBIE paCTBOPHI COJIEH
1) Ba(NO:s):

2) Zn(NO3)2

3) NaCH3COO

4) K2S

6. Vpasuenne COz*+HOH == HCOj3; +OH oTHOCHTCS K T'HAPOIH3Y COMNH
1) Ca(HCOs)2

2) Alx(CO3)3

3) K2COs3

4) KHCOs

7. OCHOBHBIE COJIU O0pa3yrOTCS MIPU T'MIIPONIH3E

1) MgCl»

2) Al2S3

3) K3POg4

4) CuSOg4

8. JIakMyC OKpaIlIMBAETCs B PO30BBIN [IBET B PACTBOPAX COJEN
1) Al2(SO4)3

2) Na2CO3

3) K2S

4) ZnCl3

9. Kucisie com 00pasyroTes MpU TUIPOIIU3E
1) CuSO4

2) CaS

3) MgCl;

4) NaoS

10. ®enondranenn npuodpPeETaET MATMHOBYIO OKPACKy B PACTBOPAX COJIEN
1) AICl3

2) KNO2

3) NaxS

4) K2Si03



KecTKOCTHh NPUPOIHBIX BOJ

TecToBbIE 3a71aHUA
1. [Ipouecc  MOCTENEHHOr0  MPWIMBAHUS  pacTBOpa-THUTpaHTa K

aHAIM3UPYEMOMY PacTBOPY Ha3bIBACTCS:
a) pa3z0aBJeHUEM;

0) TUTPOBaHUEM;

B) CMEIIEHUEM

T') SKBUBAJICHTOM THUTPAHTA.

5. MoMeHT 3aBeplIeHUs] XUMUYECKOW peakii B TATPUMETPUU HA3bIBAIOT:
a) CKAYKOM TUTPOBAHUS;

0) KpUBOW TUTPOBAHMUS;

B) JIMHUEW HEUTPAIbHOCTH;

T') TOUKON IKBUBAJIEHTHOCTH.

7. TuTp pacTBOpa pacCYUTHIBAIOT IO GopMyIie:

T(pactBopa)-1000 ,

a) C= ’
M, (BemecTBa)

6) T= M(pacTB.BeIIECTBA) |
V(pactBopa)

m(pacTB.BelIeCTBA) |

B) o=
m(pacTtBopa)

10. PacTBOp, MpUrOTOBJICHHBINM IO TOYHOW HaBeCKe WM W3 (PuKcaHania,
Ha3bIBACTCSA

a) CTaHJIapTHBIM;

0) cTaHAAPTU3UPOBAHHBIM;

B) OTTUTPOBAHHBIM;

r) OydepHbIM.

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/ M.

12. OO011y10 &KECTKOCTh BOABI OMPEALIISAIOT METOJIOM. .....



a) XeJIaTOMETPUU;

0) alMaAMMETPUH;

B) KOMIUIEKCOHOMETPHH,
T') apreHTOMETPHH.

13. KapOonartHas xecTKOCTb BO/IbI, Ha TUTpoBaHue 100 M1 KoTopoit
uspacxonosano 8,5 mu 0,1 v pactBopa HCI, paBna

a) 0,85 MOIBIKB/IM;

6) 0,85 MMOJIBIKB/IM®;

B) 8,50 MONBAIKB/IM?,;

r) 8,50 MMOIBIKB/IM°.

16. Kakumu nonamu 00ycJiOBJIeHA MOCTOSIHHAS )KECTKOCTh BOJIbI?
a) Cl, SO4?;

6) COsZ', HCO;3;

B) NOs.

17. Kakast >kecTKOCTb BOJbI YCTPAHSAETCS KUISTYCHHEM B TeueHue 1 vaca mnpu
aTMOC(EpHOM JIaBJICHUU?
a) mocTtosiHHast; 0) oO1ias; B) BpeMEHHasl.

18. K xakoMy Kiaccy OTHOCHUTCSI BOJa, €CIIM €€ O0IIasl )KEeCTKOCTh paBHa 5
MMOJIb-2KB/J1?

a) MsTKas;

0) TOBOJIBLHO JKECTKAs,

B) CpEIHEN KECTKOCTH;

T) JKeCTKasl.

20. Yepe3 kakve COCAMHEHHS YCTPAHSIOTCA THIPOKAPOOHATHI KaJNbIHS U
Maraus’?

a) CaCQO3, MgCO3;

0) CaCOs, Mg(OH);;

B) Ca(OH)z

21. Kakoil U3 peareHTHbIX METOAOB MPUMEHSIOT ISl YCTPAHECHUS
KapOOHATHOW KECTKOCTU M OJHOBPEMEHHO IS YMEHbBILIEHHUS [IETOYHOCTU?
a) kunsiueHue; 0) n3BectkoBanue; B) BBeAeHrne NaOH.



Tema 6. Iucnepcubie cucrembl. KosuionaHoe cocTosinne BenecTn
TecToBbIE 3a1aHUA

1. CucreMsl, B KOTOPBIX OJTHO BELIECTBO B BUJIE MEJIKMX YaCTUILL PacIpeesIEeHO B Cpelie
JPYTrOro BELIECTBA HA3bIBAIOTCS

2. COBOKYIMHOCTb MEJIKMX YACTHUI[ COCTABJISIET IUCIIEPCHYIO ... .

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

4. Dmynbcus, 370 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEIIBHBIN paCTBOP

5. A3po301ib, 3TO ... .

— TyMaH

— MOJIOKO

—Masb

— CTPOUTENbHBIA PACTBOP

6. Cycnensus, 310 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOHUTENIBHBINA PacCTBOP

7. T'enn, 3710 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTENBHBIN PacTBOP

8. Cucrema, oOpa3oBaHHasi Ta30BOM THUCIIEPCHOMN CPEION U KUIKOW AUCTIEpCHON (ha3oil —
3TO ... .

— a’3po30JIb

— AMYJIbCUS

— CyCIEH3Us

— reinb

9. Cucrema, oOpa3oBaHHas *HUJIKOH TUCIEPCHON Cpeloil U KUAKOW AucnepcHo (a3oi —
3TO ... .

— a’3po30JIb

— AMYJIbCUS

— CYCIIEH3Us

— reib

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

— a’po30JIb

— OMyJIbCUS

— CYCIIEH3Us

— reib



11. CBoiicTBa KOJUIOUIHBIX PACTBOPOB, XapaKTepU3yIoleecss 0eCIIopsJ0UYHBIM Xa0THYHBIM

ABMIKCHUCM KOJIJIOUJHO-AUCTIICPCHBIX YaCTHUIl — 3TO ... .

— OpOYHOBCKOE JIBIDKCHUE

— muddysns

— CCAUMCHTal s

— KOaryJisius

12. CBo#cTBa KOJUIOWIHBIX PACTBOPOB, XapaKTEPHU3YIOIIEeCs CaMOIPOU3BOJILHBIM
MPUPOTHBIM CMEIIMBAHUEM PACTBOPOB — ITO ... .

— OpOYHOBCKOE JIBUKCHUE

— mubdysus

— CCAUMCHTal s

— KoaryJjsanus

13. CaoiicTBa KOJUIOMJHBIX PAaCTBOPOB, XapaKTEPU3YIOLIEECS OCEIaHHUEM JHCIIEPCHBIX
YaCTHI] MOJ1 ACHCTBUEM IPaBUTAIIMOHHOTO TOJISI — ATO ... .

— OpOYHOBCKOE JIBUKCHUE

— mubdys3us

— CeIMMEHTALUS

— KoaryJjsauus

14. 3omp moauma cepedbpa ¢ MOJIOKUTEIHHO 3apsDKCHHBIMU TpaHyJaMu B BOJHOHM cpelie

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

€clii B M30BITKE PacTBOp

— K2S04

— Agl

—KI

— AgNOs

15. CpolicTBa KOJJIOMAHBIX PAaCTBOPOB, XapaKTEPU3YIOIIEeCs pa3pylIeHHEeM KOJUIOUTHBIX

qacTull — 9TO ... .

1.

— OpOYHOBCKOE JIBKCHHE
— mbdysust
— CCAUMCHTAIIUA
— KoaryJsanus
Tema Ne6 Xumust BSZKYIIIUX CTPOUTEIbHBIX MATEPHAJIOB

Bapuanr

I{eMeHTHBIN KIIMHKEP CONCPIKUT

A W N R

2.

FONK

oKcua Kanbuus
oKcua antoMuUHUS
okecua yrnepoaa (1V)
OKCUA, KpeMeHusl

VYkaxnre COJACPIKAaHNUE OKCHUIOB 3JICMCHTOB B ICMCHETC

1 (1) okcua Kanbums [1] 62-68%
2 (2) okcua antoMUHKS [2] 4-9%
3 (3) okcua KpeMHus [3] 18-26%



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

BE
yCKOpI/ITeJ'IB CXBaTbIBaHHUA JKUIKOI'O CTCKJIA

1 @ TeTpadTopoCcunnKaTt HaTpusl

2 D 3TUNEHAMAMUHTETpaaueTaT HaTpus
3 D cunukart HaTpus

4 D rMAPOCUNIMKAT Kanbuns

4,

ITpu onpenenenuu copepkaHusi aKTUBHBIX KOMIIOHEHTOB U Iepekera KOMOBOM U3BeCTH, 00pa3Libl
BELIECTBA PACTBOPSIOT B BOJE U TUTPYIOT pacCTBOPOM

COJISTHOM KUCNOTbI
KoMnnekcoHa III
XPOMOreHa YepHOoro

O00®

deHondTanemHa

5.
[{leMEeHTHBIN KIMHKEP COAECPIKUT

[ 6enut

) anut

[ uenut

[# anomodeppuT
O stpunrur

u b W N =

6.
H3Bectn IMyIIOHKAa B KAYCCTBEC BSIKYIIECTO COACPIKUT

oKCcuA Kanbuus
oKcua MarHus
rMApoOKCUA Kanbums
oKkcua antoMUHUS

CO®00

OKCnNA KpeMHUA

7.
K 3aMCJIMTCIISIM CPOKOB CXBATbIBAHUSA HEMCHTHBIX PACTBOPOB OTHOCATCA BCIIECCTBA B PAAY

[y

() xnopua HaTpusi,cynbdat HaTpus, WaBenesas KUCI0Ta, CyNbdaTt anoMUHNs

2 @ LaBesieBas KMCnoTa, caxapo3a, MoyeBMHa, 6bopHasa kucnota
3 D caxaposa, cynbdaT HaTpUs, X10pua HaTpUs, MOYEBMHA
8.

PaCTBOpBI QJICKTPOJUTOB CYHIECTBEHHO YBCINYHUBAIOT CKOPOCTH TBEPACHHA IEMCHTHBIX
pPacTBOPOB U CHUKAIKOT BPECMS UX CXBATbIBAHUS. K Ttakum B€IICCTBAM OTHOCATCA

{0 xnopua HaTpusi, kap6oHaT Kanus, CynbdaT antoMUHUs, 60pHas KUCNOTa

[ay

2 ) moueBuHa, WaBenesas KMCNOTA, HUTPAT ANOMUHUS, XJIOPWUA HATPUS
3 @ Xopua HaTpus, kapboHaT kanus, cynbdaTt antoMUHKS, cynbdaTt HaTpus
9.

YKaxche, KaKHe BCIICCTBA OTHOCATCA K BO3AYIIHBIM BSIXKYIIIUM:



rmnc
nopTnaHaAUEMEHT
KOMOBas U3BECTb

FEOX

KUCNOTOYMOPHbIA LIEeMEHT

10.
Ykaxure COCAUHCHU A, KOTOPBIC IPUMCHAKOTCA, KaK YCKOPUTCIIN TBEPACHU A I'MIICA:

1 [ xwBoTHbIN kneit

2 [ cynbdat Hatpus

3 [# cynbdat aMMoHMs
4 [ ruapokeua kanbuums
11.

YKa)KI/ITe, KaKO€ BCHICCTBO OTHOCUTCA K THMAPABIMYCCKUM BSXKYIIHM:

1 D U3BECTb

2 D MarHesuanbHbI LeMeHT
3 @ rMMHO3EMUCTBIN LeMeHT
4 D pacTBOpUMOE CTEKS10
12.

Kakoii noH BBI3bIBaET KOPPO3UI0 OETOHA TIOJ] Ha3BaHUE "1IleMeHTHas Oarmnia"?

MarHmsa (2+)
cynbdaT-moH
KapboHaT-MoH

CO®O0

XN10pUA-NOH

13.
Kakyto peakiuio nuMmeeT pacTBOp MNOpTIaHALEMEeHTa?

1 D KUCNyo

2 @ LEsT0YHYI0

3 D HeWTpanbHyo
4 D cnabo-kucnyto
14,

3CTpI/IX'FI/IHC COIACPIKUT B COCTABE CYJ'IB(I)B.T KaJlblIysia U ...

Body
OoKCuMA Kanbuuns
nyuuosnaHoBblE ,D,OGaBKVI

CO®O0

cynbdaT MarHus

15.
TBep}IeHI/Ie MHHCPAJIBHBIX BAIIYIIHUX OMUCAHO B TCOPHUU

@ balikoBa
D Lynbue-Fapamn
D TuHgansa
D Bonna-MapuoTa

Tema 7 OKHCJIUTENIBLHO-BOCCTAHOBUTE/IbHBIE PeaKIUN

A W N =



TecTOBBIC 32/ 1aHUA

1. CteneHs OKHUCIIEHHS aToOMa XpomMa paBHaA +3B COCIUHECHHNU
1) CrO

2) Cr203

3) CrO3

4) HoCrOg4

2. CTerieHbp OKHCJIEHUA a30Ta YBCIUYNBACTCA B pAAY
1) NH4Cl, N2, NO2

2) KNO2, NO, NH3

3) NO, NHs, HNO3

4) NO2, NH3, NO

3. DnemMeHt S MMPOABJIACT TOJIbKO BOCCTAHOBUTCIIbHBIC CBOIICTBa B COCANHCHUHN
1) H2SO3

2) HaS

3) SO3

4) Na SOz

4. DOnement Cr IPOABJIACT TOJIbKO BOCCTAHOBUTCIILHBIC CBOIICTBa B COCAUMHCHUU
1) K2Cr207

2) Cr

3) Cr03

4) NaCrO;

5. B kucnoii cpeae nepmanranat kamst (KMnQOs) BoccTaHaBuBaeTcs 10 COSTMHEHHUSI,
COJIep KAIETO aTOM MapraHIla B CTENCHH OKUCIICHHSI
n+6 2)+2 3)+4  4)+3

6. CrerneHb OKHMCIIEHUS CEpPhI paBHA +4 B COEAIMHEHNUN
1) HS

2) NazS0s3

3) K2SO4

4) SO3

7. MuHuManbHast CTENEHb OKMCICHHUs paBHas —2 XapakTepHa JUIs
1) a3oTa 2) xene3a
3) cepbl 4) xnopa

8. ATOM Maprasia HpoOsIBIISIET TOJIBKO OKUCIUTEIBHBIE CBOMCTBA B COSANHEHUT
1) Mn

2) KMnOg4

3) MnO>

4) KoMnOgy

9. MakcuMainbHasi CTelIeHb OKUCIIEHUST paBHas +5 XapakTepHa il aTOMOB
1) xpemHus

2) a3ota

3) cepsl

4) ¢propa



10. CepHas KHCIIOTa ABISETCS OKUCIUTENEM 3a CUET CEPBI

l) S+42) S+6 3) S+2 4) S+5

Tema Ne 8§ XumMnueckne HCTOYHUKH JIEKTPHYECKOT0 TOKA
TecToBbIE 3a1aHUA

1.B KakoM M3 yKasaHHbIX rabBaHUYECKNX 31IEMEHTOB NPOTEKAET nNpouecc okucneHms kagmus ¢ 0 go +2
1 @ KagMneBo - CBUHLLOBOM

2 D KagmneBo - XxpoMOBOM

3 D KaamMueBo - LMHKOBOM

4 D KaamMueBo - MarHMeBsoMm

2
B KakOM 13 yKasaHHbIX rasibBaHU4YeCKNX 3N1EMEHTOB UAET 3/1IeKTPOAHbIA NMPoLEeCcC BOCCTAHOBIEHUS antoMuHus ¢ +3 ao 0

1 D ANOMUHNEBO-MEAHbIN

2 @ ANOMUHNEBO-MarHMeBbI
3 D ANIOMUHNEBO-LMHKOBbIN
4 D ANOMUHNEBO-XXENEe3HbIN
3.

[10 OTHOLWEHMIO, K KaKOMY U3 YKa3aHHbIX 3/1eKTPOAO0B XPOM SIBNAETCA KaTOAOM

1 [ numui
2 [ uumnk
3 [ onoeo
4 [J xeneso
4.

Ha BenuuunHy 3nekTpoAHOro noTeHuMana Metasna BansaioT:

BefMYMHa NOBEPXHOCTU MeTanna
KOHLIEHTpaumMs MOHOB MeTanna
npupoaa 3/1eKTpoaa

FEERO

TeMmneparypa

5.
DNeKTPOAHbIN NoTeHUMan umMHKa, onylieHHoro B 0,01 M pacTBOp €ro CoJiv BbIYUCSIETCS MO YPaBHEHUIO:

1 (O KnaneitpoHa-MeHaeneesa
2 D AppeHuyca

3 @ HepHcTta

4 D BanT-T'odbda

6.

B kauectBe 3IEKTPOAOB B BOAHbLIX pacCTBOpax HeNb34 UCNONb30BaTb METal/ibl:

30/10TO
mMeab
HaTpui

FEOO

6apun

7

Yemy pasBHa 2/C (B) MeaHO-LUMHKOBOIO 3/IEMEHTa, €C/In KOHLUEHTpaLuMs MOHOB MeTasna y aHoga u katoga pasHa 0,01
Monb/n:

1 {J 1,00



2 ® 1,10

3 {3 1,58

4 O -2,35

8.

Mo OTHOLWIEHUIO, K KaKOMYy M3 3N1eKTPOAOB C YKa3aHHbIMW CTaHAAPTHLIMK NOTEHUManaMmn xeneso siBnseTcs
OKUCITUTENEM, €C/TN CTaHAAPTHbLIN 3MEeKTPOoAHbI noTeHuuan Fe|Fe2+ = - 0.44B ?
1 {3 -0278B

2 ) +0.348B

3 & -0.76B

4 () -0.408B

9.

Mo OTHOLWEHUIO, K KaKOMy U3 MeTaslslIoB, C YKa3aHHbIMW CTaHAAPTHbIMKU MOTEHUManamMm antoMUHUA SBNseTCs
OKUCInTeneM, ecnm CTaHAapTHbIN 31eKTPOAHbIN
noteHuman AI|AI3+ = - 1.66B?

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

B KakMX M3 yKa3aHHbIX CXEM rajsibBaHMYECKUX INIEMEHTOB CBUHEL SABNSETCSH aHOAOM, eCNM CTaHAAPTHbLIA 3NEKTPOAHbIN
noteHuyman Pb|Pb2+ = - 0,127 B?

1 [0 HukeneBo - cBMHLOBBIV
2 [¥ CsuHUOBO - cepebpsiHbIit
3 D CBWHLIOBO - OJIOBSIHHbIN
4 [¥ CBUMHUOBO - PTYTHbI
11.

Kakune aBa anekTtpoaa, onyueHHble B 0, 01 M pacTBOpbl UX conen 06pasytoT raibBaHM4YeCKUA 3N1EMEHT C HanbonbwmM
3HayeHunem DC?

1 @ MarHwn, cepebpo
2 O wmapraneu, onoso
3 D CBUHeL, cepebpo
4 D HWKenb, Meab
12.

AKTUBHOCTb MeTaslNlIoB YMEHbLUAETCH B paay

1 D Xeneso, UMHK, CBUHEL, KaaMui
2 D Xeneso, UMHK, KaaMuii, CBUHeL,
3 @ LIMHK, )Xene30, KagMUN, CBUHEL,
4 O LMHK, )Xene3o, CBUHeL, KagMui
13.

Y Kakoro ranbBaHWYECKOro snemMeHTa byaet Hambonblwas DAC, ecnu anekTpoabl onylleHbl B 1 M pacteopbl B D

1 D MapraHueBo - LUMHKOBOM
2 D HUWKEeNeBo - MarHMeBoM
3 D Me[HO - MarHMeBoM

4 @ MarHmeBo - cepebpsiHoM
14.

C KaKMM M3 yKa3aHHbIX pacTBOpoB B6yAeT pearMpoBaTb MarHui:



1 @ HUTpAT pTYTH

2 D xnopwua HaTpus

3 D cynbdaT Kanms

4 D CyNbMUT KanbLums
15.

[0 OTHOLWEHMIO, K KAKOMY M3 METasl/IoB C YKa3aHHbIMU HMXKE CTaHAApPTHbIMU MOTeHuManamu cepebpo sasnsercs
BOCCTaHOBUTE/NIEM, €CNIM CTaHAAPTHbIN 31eKTPoaHbIN NoTeHumnan Ag|Ag+ = + 0.80 B?

{J +0.238B
® +1.70B

() -2.378B

{) +0.348B

A W N =

16

Mo OTHOLWEHUIO, K KaKOMy M3 MEeTaI0B C YKa3aHHbIMU HUXe CTaHAapTHbIMU NOTeHUUanamMmmn HUKesb SBnseTcs
oKucnuTenem, ecnm CTaHaapTHbIN anekTpoaHbi noteHuyman Ni|Ni2+ = - 0.25 B?

O +0228B
{) +1.70B

(® -2378B

{3 +0.888B

A W N =

Tembl 8 Koppo3us meTasliioB
TecToBble 3a1aHus

Bapuanr

1. B pacTBOp 27€KTPOIUTA, COLEPIKALIETO PACTBOPEHHBIN KMCIOPO/, OIYCTHIIA LIUHKOBYIO
IUTACTUHKY M IMHKOBYIO IJIACTUHKY, YaCTUYHO IOKPBITYIO Mebl0. B KakoM cirydae mporecc
KOPpO3UM IIMHKA MPOUCXOANUT UHTeHCcUBHee? [laiiTe cxemy mpouecca.

a) UHTEHCUBHEE KOPPOJIUPYET IIUHKOBAs TUIACTHHKA;

0) NHTEHCUBHEE KOPPOAUPYET LIMHKOBAS MJIACTUHKA, YACTUYHO MOKPBITAs MEbIO;

B) KOppO3Hs IIMHKA MPOTEeKaeT 6e3 N3MEHEHUH.

2. YKaXuTe MeTaJul, UCIOJIb3YEMbIN IIPU MPOTEKTOPHOM 3aIUTE KEJIE3HbIX U3/IETHUI OT
koppo3uu. [louemy?

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

3agaHus 119 CAMOCTOATEILHON padoThI
(BapuaHTBI)



CamocrositeabHast padora Ne 1
3ananme 1. 3anosHUTE MPONYCKU B TAOIHLIE

Ne | Bemeero | Momsipuast | Macca, | KonnuectBo | O6bem raza | Yucio KonuuecTtBo
Macca, m, r BEUIECTBa, | IPH MOJIEKYJI, | MOJIb
M, monb N, MOJIb HOpMayIbHBIX | N JKBUBA-
yIIOBHSIX, V, JICHTOB, N>k
1
1 | H3POqy 3

3ananme 2.JMcxons U3 MOJOXKEHUS XJopa B Iepuoauyeckor cucremesnemenToB J[.M.
MenneneeBa, JaiTe ero MOJHYIO XapakTepucTUKy.OnpeaennTe BOZMOXKHbIE CTEIICHU OKUCICHUS
U COCTaBbTE()OPMYIIBI BOJIOPOIHBIX U KUCIOPOTHBIX COSTUHEHHIM.

3ananue 3.PacnoyioxuTe 3JIEMEHTHI B IOPSJIKE BO3pacTaHus nekTpooTpunarenbHoctu: N, B, F,
As, I. OTBeT MOTUBUpYHTE.

3aganue 4. CocraBbTe (GOpPMYIBI OKCHAOB M THAPOKCHAOB 3JIEMEHTOB TPETHEro IMEpHoJa,
OTBEYAIONIUX MX BBICHICH CTENEHU OKUCIeHUs. Kak M3MEHsIeTCs] KUCIOTHO-OCHOBHOM XapakTep
3TUX COEOUHEHNI?

3aganue 5. Hanumwure snekTpoHHbIE (OpPMYJIbl aTOMOB 3JEMEHTOB LIMHKAa M XJopa U
COOTBETCTBYIOIIUX HOHOB: Zn?* uCI~.

3aganue 6.0npenenure TUI XMMUYECKON CBS3U B MOJIEKYJaX M YKAKUTE UX T'€OMETPUUYECKUE
dopmbi:H20, NHs.

CamocrosiTesibHast padora Ne 2
1. Berunciure MOJSIPHYIO U MOJISIPHYIO KOHIICHTpaIuio dkBuBaieHTa 20%-Horo pactBopa
XJIOpHIA KaNbIMs TIOTHOCTBIO 1,178 T/eM®.
2. CocTaBbTe ypaBHEHHE THAPOIU3a CONIEH B MOJIEKYISIPHON U MOJIEKYIIPHO-UOHHON (hopmax:
MgCl., NasPO4, Fe(CH3COO),. Ykaxkute peakiuio Cpebl pacTBOpa Ka)I0# COJH.
Kak MoxHO ycunuTh ruaponu3 conu oprodpocdara Hatpus?
3. Hanmummre ypaBHEHUS AUCCOIUAINH:
a) CepHOM KHUCTOTHI; 0) TUAPOKCH A IIMHKA; B) TUAPOCYIb(aTa IIUHKA.
4. CocTaBbTe MOJICKYJISIPHBIC U HOHHBIC YPAaBHEHUS PEAKITHI:
CaCOs;+ HCI — ; Pb(NOs). + HCI — .
Kyna cMecTuThCsi paBHOBECHE MPU YBETUYCHHUH JTABICHUS?
5. Paccunraiite koHrenTpammo nonos [H*] n pH cpensr, ecim [OH]=10"2 mons/m.

6. Hanumure BBIPAKCHUC KOHCTAHTBI PaBHOBCCHA IS cnez[yiomeﬁ pCaKknuu:

2H,0, t2CL,,, =—= 4HCl, ) + O,




CamocrositeqbHasi padora Ne 3

3ananue 1.Kakue OTIMYUTENHHBIE OCOOCHHOCTH XapaKTEPU3YIOT KOJJIOUTHOE COCTOSHUE

CHUCTEMBI?

Hanummre  cTpykTypHyro  dopMyiny — MUIEIBl 3018  rugpokcupga  kenesa(lll),

crabmwmsupoBanHoro xmopuaom sxkene3a(lll). Kakoit 3apsm MMEOT KOJUIOMIHBIE YaCTHIIBI

(rpanyibl) 1aHHOTO 3071517

3apanue 2.J[alite ompeneneHue mpolecca Koaryiasanud. Kakum 3apsjaoM JOJKHBI 00J1a1aTh

MOHBI, BBI3BIBAIOIIME KOATYJISIHIO BhIIepuBeecHHOT0 305151 Fe(OH)3 u mouemy?

3. C nomol1ip0 MeTo/1a 3JIEKTPOHHOTO OanaHca paccTaBbTe KO (OUIIMEHTHI B ypaBHEHUU

peaKIMK U YKKUTE OKUCITUTENb U MPOIECC, B KOTOPOM OH y4acCTBYET, BOCCTAHOBUTEIb U

MIPOLIECC B KOTOPOM OH y4acCTBYET:

Cu + H2SO4 — CuSO4+ SO, + H20

3aganmne 4.Bbluncnute 37€KTPOJHBIA MOTEHIMAN, BO3HHUKAIONIMN MPU MOTPYKEHUHM IIMHKA B

PAacTBOp €ro CONM ¢ KOHLEHTpanuei kaTnoHos Zn?* 0,001Moms/m.

3aganue 5. CocTaBbTe CXEMbl raIbBAHHUYECKUX JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIIEIYIOIINe

peaKkIuu:
a) 2Al+6H"—3H+2A1%* 0) Mn+2AgNOz—Mn(NO3).+2Ag.

3apanue 6.Hanummre ypaBHEHUS XMUMHUYECKHX MPOILIECCOB, MPOUCXOISIMIUX TPU AIEKTPOIU3E

BOJHOTO pacTBopa (ocdara HATPUS C HHEPTHBIM aHOIOM.

3aganue 7. CocTaBbTe€ CXEMY T'aJIbBAaHUYECKOTO AJIEMEHTA, COCTOSIIETO U3 METHOTO U CBHHIIO-
BOT'0 3JIEKTPOJIOB, MOTPYKEHHBIX B PACTBOPHI CBOUX coJieil. [IpuBeanTe 351eKTpOHHBIE YpaBHEHUS
ANEKTPOAHBIX MPOLIECCOB, MPOUCXOISIINX HA aHO/E U KaTOJIE.

3ananue 8.Kenesnoe uznenue MOKPHITO KaaMueM. Kakoe 3TO TMOKPBHITHE — AHOAHOE WIIU
karognoe? Kakoii meramn OyneT KOppoAUpPOBaTh MPU MOBPEKICHUH 3alIUTHOTO CIOS KaaMHUs?
CocraBbTe 3JIEKTPOHHBIC YPAaBHEHHUS COOTBETCTBYIOIIMX MPOIECCOB KOPPO3UU B HEUTPATHHOU U
KHUCJION cpenax.

3aganus 1JI CAMOCTOSATEJILHBIX padoT

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

XapaKTepUCTUKY aTOMOB: a) Cephl; 0) MapraHiia.

2. CoctaBbTe (OpMYJIbI OKCUIOB M THIPOKCUIOB AJIEMEHTOB BTOPOTO IMEPHOJA,
OTBEYAIOIIMX KX BBICHIEH CTenmeHu OKHUCieHHus. Kak H3MeHsAeTcs KUCIOTHO-
OCHOBHOM XapaKTEP 3TUX COCIANHEHUM?

3. Jlaitte  ompeneneHue  dIEKTpooTpuuarenbHoctd. Kak — u3MeHsercs
AJIEKTPOOTPULIATEIILHOCTE P-dieMeHTOB B VII-A moarpynne? Kak uameHseTcs ux
OKHUCIIUTENIbHASI aKTUBHOCTh U TTOYEMY?

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

CamocrosTesbHas padora Ne 3 «KossmMraruBHbie CBOMCTBA PACTBOPOB
HEJJIEKTPOJIUTOB)
Bapuant Nel




1. Beruuciure maccy BaCly:2H,0, HeoOxomumyro st mpurotoBieHuss 500 r
pacTtBopa ¢ maccoBoii goieii BaCl, 5%.

2. Brlumciure o06beM pacTBopa rujpokcupa Hatpus p=1,41r/em®  (38%),
HEOOXOAUMBIN JJI1 MPUTOTOBJICHUS 2 KI' MOIOIIIETO PacTBOpa C MAacCOBOW A0JeH
NaOH 10%.

3. Beruucnure maccy KyCOjs, HeoOxomumyto st purotosieHus 100 ma 0,1M
pacTBopa.

4. Jlns npuUroToBIeHUs aHTU(PHU3a K 51 BOJBI MPUOAaBUIU 2 J1 STUIOBOTO CIHpTa
C,Hs0H p=0,8r/cm®. Beumciure TeMeparypy 3aMep3aHus anTu(gpusa.

CamocrosiTeibHas padota 4 «PacTBOpBI 3JIEKTPOJIMTOB)
Bapuant Nel

1. Hanummre ypaBHEHUS AUCCOLMALINU CIAEAYIOMUX AMEKTpoauToB: a) H3POa; 6)
NH4OH; B) CaCly; r) (CaOH),SO4; 1) Ca(HCO3)..
2. lonumuTte ypaBHEHUS PEaKIuid, COCTaBbTE K HUM MOHHBIC YPaBHEHUSI:

a) CaCO3+HCIl— 0) CaCl,+NasPOs—
3. K pactBOpy yKCYCHOHM KHCIOTBI IPUOABWIIM alleTaT HAaTpus. B Kakyi CTOpoHY
CMECTHUTCS] PABHOBECHE JTHCCOLMALMN YKCYCHOM KUCIOTHI?
4. Bpluuciure paBHOBECHYIO KOHIIEHTpalMio HMOHOB H™ B pacTBOpe YyKCyCHOM
KHUCJIOTHI ¢ KoHLIleHTpanueit 0,1Momb/1 (cTenensb qucconuanuu passa 0,13).

CamocrosTesbHas padora Ne S «OCHOBBI 2J1EKTPOXUMUMN
Bapuant Ne 1

1. Beruncnute 3M€KTpOIHBIA NOTEHINAN, BOSHUKAIOIIMI TIPU MOTPYKEHUU ITUHKA
B PACTBOP €TI0 COJM C KOHLEHTpanueil kationos Zn?* 0,001moms/11.

2. CocraBbTe CXEMBl TaJIbBAHHMYECKUX DJIEMEHTOB, B KOTOPBIX IPOTEKAIOT
CIICAYIONINE PEAKIIUH:

a) 2Al+6H*—3H,+2A*
6) Mn+2AgNOs—Mn(NOs3)+2Ag.

3. Hamummure ypaBHEHHS XUMHUYCCKHAX TPOIECCOB, MPOUCXOAANIMX IIPH
AJIEKTPOJIM3€ BOJIHOTO pacTBopa pocdaTta HATPUS C UHEPTHBIM aHOJIOM.

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



1. Meronom »sriekTpoHHOro OamaHca mondepuTe KOIPPUIMEHTHI, YKaKUTE
OKHCIUTEIh ¥  BOCCTAHOBHUTENb  JJISI  CIEAYIOUMX  OKUCIHUTENIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIIN:

Cu + HNO3;—Cu (N03)2+ NO + H,0:;

HBr + H,SO;—Br; + SO, + H,0;

KCIO—KCIO3+KCl;

CamocrositenbHast padora Ne 6 «Koppo3us 1 3aliMTa METAJUIOB M CILIABOB
Bapuant Nel

1. Kak Oyner BaMATH Ha KOPPO3MIO LIMHKA KOHTakT ero ¢ HukeineM? Jlaiite

MOTHUBUPOBAHHBINA OTBET.

2. Kakue mnpouecchl MNPOTEKAOT IMPU KOPPO3UUM TEXHUYECKOrO Keje3a B

aTMocepHbIX yciaoBusAX? CocTaBbTE AIEKTPOHHBIE YPABHEHUS 3TUX MPOLECCOB.

3. Kakoil Mmeramn 1enecooOpa3Heil BbIOpaTh JUisl MPOTEKTOPHOM 3alUThl OT

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

MOTHUBUPOBAHHBIA OTBET.

4. Kak Biusier pH cpenbl Ha KOppO3UIO Kene3a, IUMHKA?

Tembl pedepaToB (10KJI1a10B)
PekoMenyemas Tematrka pedeparos 1Mo Kypcy:

Ne n/n| HanmeHoBaHue TeMbl pedepara

1 I/ICTOpI/Ifl OTKPBITUA OCHOBHBIX 3aKOHOB XMMMUH.
2 Benukue YUYCHBIC XUMUKHU
3 HOpMI)I 9KOJIOTHYECKOM 0E30IaCHOCTH I10 BCIICCTBAM IICPBOT'0 Kj1acCa OIMaCHOCTHU AJId

JKMJIBIX TIOMEIICHHUIA.

Hosrie CTPOUTCIIbHBIC MATCPHAJIbI

Kopposus 6eToHoB, criocoObI 3alIUTHI

CriocoObl 3alIUThl METAJIJIOB OT KOPPO3HH.

ITenoOeToHBI — MaTepHabl OYyIIETO

4
5
6 Koppo3ust MeTalsIoKOHCTpYKIMH
;
8
9

Hosrie MaTepHraibl B CTPOUTCIILCTBC HA OCHOBC IMOJIMMEPOB

10 | Dxonormueckasi 6€30MaACHOCTh METAJUIONIACTUKOBBIX KOHCTPYKITHIA

11 HpI/IMeHeHI/Ie CHJIMKATOB B CTPOUTCIILCTBEC

12 ['uricoBble 1 MarHe3naJIbHBIE BKYIIUE

13 MeToapl XUMHYECKOTO aHaIu3a CTPOUTCJIbHBIX MATCPHUAJTIOB

14 Kosutoniel B CTpOMTENBCTBE M IPUPOJIE.

15 CTpOoUTEIHCTBO U IKOJIOTHYECKHUE MPOOTIEMBI

16 KpCMHHﬁOpFaHquCKHC COCAMHCHUA B CTPOUTCIILCTBEC

17 | KaranuzaTopsl 1 HHTHOUTOPBI TBEPIEHUS MOPTIAHIIIEMEHTA

18 Jlaku u KpaCKHU — pasHOBUAHOCTU JUCIICPCHBIX CUCTCM

19 | CrimaBBI Ha OCHOBE JKeJie3a B CTPOUTENBHBIX KOHCTPYKITHSIX

20 | CoenuHeHUs] KPEMHUS B CTPOUTEILCTBE.

21 | Bunubsl KOppO3HMOHHO-CTOMKUX OETOHOB

22 | CoBpeMeHHBIEC TOJMMEPHBIE MATEPHUAITBI B CTPOUTEIHCTBE




Ne i/n1| HanmeHoBaHue TeMsl pedepara

23 | AaTHTIUpEHBI U 00JIACTH WX TIPUMEHEHUS

24 | KoMmayHapl B CTPOUTEIBCTBE

25 | BogosMynbCHOHHBIC (JIATEKCHBIC) KPACKU

26 | MeTayuibl ¥ CTPOUTEIBHBIE MAaTEePUAIIBI HA X OCHOBE

27 JKecTkocTh BOJIBI M CLIOCOOBI €€ YMATUYCHHSI, 00ECCOIMBAHUS

Bonpocsl W 3aaHuMsi AJ8 TPOBeJeHHs] TNPOMEKYTOYHOI0 KOHTPOJIS
(3Kk3amMeHa)

Komnemenyus:CrnocoOHOCTBIO pemiaTth 3aaun npodeccuoHaIbHON
JeSITETHOCTH Ha OCHOBE HCIIOJB30BaHMS TEOPETHUYECKUX U MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U TEXHHUYECKUX HAYK, a TAK)KE MAaTEMaTHUECKOTO armapara
(omnk-1).

Bonpocuwl k axzameny:

1.06mme ceenenus o pacteopax. THIIBI pacTBOPOB. DHEPrETHKA MPOLIECCA PACTBOPEHHUSL.
PactBopuMOCTb BeliecTB. 3aBUCMMOCTb paCTBOPUMOCTHU OT IPUPOBI M CBOICTB pacTBOPUTEIIS U
pacTBOPEHHOTO BELIECTBA.

2. KaTOI[HI)IG U aHOAHBIC IMOKPLITHUA. HpI/IBeI[I/ITe KOHKPCTHBIC NPUMECPLI U 0OBSICHUTE
IIPUYNY BOZHUKHOBEHHUs KOPPO3UU IIPU HAPYILIEHUH LIEJIOCTHOCTH MOKPBITUH.

3aoanue npakmuueckoe

Koppo3ust XpoMHpOBaHHOIO eje3a Ipu HapyUIeHHH LEJIOCTHOCTU IIOKPBITUS B
c1a0011eI0YHON U KUCIION cpefax.

BOI’IpOCbl K OK3dMEHY .

1.Crenenpb n»yeKTpONUTHUECKON auccoranuu. DakTophl, BIUSIONINE Ha BEIHUYHUHY
cTenieHu auccounanuu. CUIbHbBIE U ca0ble SJIeKTPOIHUTHI.

2.00mas xapakTepuCTHKa METAIOB, UX (pU3WYecKrue CBONCTBA. 3aBUCUMOCTh CBOMCTB
METAJJIOB OT MX INOJIOKEeHHs B nepuonnueckort cucreme J[. M. MenneneeBa BHyTpeHHee
CTPOEHUE METAIUIOB. XMMUYECKUE CBOMCTBA METAJLJIOB.

3aoanue npakmuueckoe
Koppo3sus nyxeHoro xenes3a B pa3IMUHbIX cpeaax.

Bonpocul k axzameny:

1.OcHOBHBIC TTOHATHS XUMHUU: aTOM, MOJIEKYJIa, XHMHYECKUH DIIEMEHT, MOJIb, MOJISIpHAS
Macca, MOJIIpHasi Macca SKBUBAJICHTOB.

2.Bunpl xoppo3uu MeTayioB.MeTOAbl 3alIUThl METAUIOB OT D3JIEKTPOXUMHUYECKON
KOPpO3UH.

3aoanue npakmuueckoe

Onummure XUMUYECKHE CBOMCTBA OKCHAA Kalblusg U okcuaa cepsl (VI).

Bonpocwt k oxzameny:

1. Xumuueckoe paBHOBecue, (PU3UUECKHI CMBICT KOHCTAHThl paBHOBecHsl, mpuHUuUI Jle
[Tarense

2.JIérkue KOHCTPYKLUMOHHBIE MeTayulbl. bepunnuii, marauii, amomunnii. duznyeckue u
XUMHYECKHE CBOWCTBA, WX COEIUHEHMS, CIUIABbI, HCIOJb30BaHUE B TeXHHKE. AMGPOTEpHOCTH
OKCHJIOB U THUJPOKCHJIOB OCPUILITUS U ATFOMUHUSL.



3aoanue npakmuueckoe

Hanuimre ypaBHEHUS peakiuii, C IIOMOIIBIO KOTOPBIX MOYKHO OCYILECTBUTH CIIEIYIOIINE
npepanieHust:  Fe(OH)3—Fe(OH)2Cl—-FeOHClo—FeClz—Fez(S04)s.

Bonpocwt k oxzameny:

1.Knaccel HeOpraHU4eCKUX COeAMHEHHH; OKCUIbI OCHOBHBIE, KUCIIOTHBIE U aM(OTEPHBIE.
XVMHYECKU CBOWCTBA.

2. Tspkénple  KOHCTPYKIMOHHBIE Metauiel, d-smementsl [-VIII moarpynm. Xumus
JJIEMEHTOB CEMEMCTBA XKeJe3a, UX CILIABbl U UX XUMUYECKHE COCINHEHUS.

3aoanue npaxmuueckoe

Koppo3uss XpoMHMpOBAaHHOIO ’Kejle3a IIPU HApYLICHUH LEJIOCTHOCTH IIOKPBITUSA B
pa3IM4YHBIX Cpelax.

Bonpocwl k sx3ameny:

1. KoHIIeHTpaI|s pacTBOPOB, CIOCOObI €€ BBIPAKEHHS.

2.3KBI/IBaJIeHT, KOJIMYCCTBO BCIICCTBA JSKBHBAJICHTA, MOJIIpHAA MacCa SKBHUBAJICHTOB.
3aKOH 3KBUBAJIEHTOB.

3adanue npakxmuueckoe

3anumninTe KOHCTAHTY XUMHUYCCKOT'O PaBHOBCCHU peaKHHﬁ:

Fe203)+3COr)—2Fek)+3C02r); Nory+3Hor)—2NH;3m).

Bonpocul k oxzameny:

1.Metonp! onpeiesieHns: BOAOPOJHOTO [TOKa3aTessl.

2.B0z[a B IMpHUpoOacC, Poins BOJBI IIPpU 3aTBOPCHUN TUAPABINYCCKUX BAXKYIIUX BCHICCTB.
Tpe6OBaHI/IH K Ka4€CTBY BOJbI B CTPOUTCIILCTBC.

3aoanue npakmuuecxoe

Paccunraiite Maccy THAPOKCHAA HATpus W Maccy BOJBI, HEOOXOAUMYIO st
npurorosieHust S00r 5% moromiero pacteopa.

Bonpocul k axzameny:

1.3axon ABorazpo, cneactue u3 3akoHa. [locrosinnas ABorazpo. [loHsTHE 0 MOISIpHOM
o0béMe.

2.0xucnuTeNnbHble CBOWCTBA IEPMaHTIaHaTa Kajlusl B pa3IMYHbIX cpejiax.

3aoanue npakmuueckoe

Paccuuraiite pH 0,011 pacTBopa rugpokcuia Kauus.

BOI’lpOCbl K 9K3AMEHRY.

1.Bo3HUKHOBEHHUE U pa3BUTHE MPOOIEMBbI CTPOCHHSI aToMa. SliepHast MOJeNb aToMa 1o O.
Pezepdopay. CoctaB aToMHBIX sifiep, MpoToHHO-HeWTpoHHas Teopus [[.JI. Mrnarenko u E.H.
I'anona. M30Tomsl.

2.IlpoTekTopHas 3amTa METAIOB OT KOPPO3HWU. OJJeKTpo3amuTa. WHrHOUTOpPHI
KOPpPO3HH.

3aoanue npakmuueckoe

DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI.

BOﬂpOCbl K 9K3aMeH):



1.CpoiicTBa KHUCIOT, COJ€, OCHOBAaHMI C TOYKH 3PEHUS BIEKTPOJIUTUYECKOU
JMCCOLIMALIUY.

2.Bujipl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX Peaknid. METO0M 3JIEKTPOHHOTO OanaHca

3aoanue npakmuueckoe

Hanwumure ypaBHEHHS PEaKIIHid, C ITOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH CIICIYIOIINE
npespaiieans: Be—BeO—BeCl>—Be(OH),—K>BeO,—BeSO4

Bonpocwt k oxzameny:

1.KopnyckysispHO-BOJIHOBOM 1yanu3M 3J1eKTpOHOB. OCHOBHBIE IOJIOKEHHSI KBaHTOBOM
xumuH. KBaHTOBBIE qucia, SOHCPreTUICCKUEC ypoBHHU, IOAYPOBHH, ATOMHBIC Op6I/ITaJII/I.

2. Tunbl ruaponmsa coneil. CteneHp U KOHCTaHTa THIPOJIN3A.

3aoanue npakmuueckoe

MeTo10M 3JeKTPOHHOTO OaiaHca moa0epuTe KOAPPHUIMEHTHI, YKaKUTE OKHCIUTENb U

BOCCTAHOBUTCIIb B PCAKIUAX:
Zn + HNOS(KOHL[)—)ZH(NO?,)Z + NOZ + HZO,

Bonpocuwl k ox3ameny:

1.KoHupurypanus 3JeKTpOHHBIX OpOUTaiell B MPOCTpaHCTBE: s-, P-, d-, u f — opOuTanm.
EMKocTh ypoBHeii u moxypoBHeii. Pacnpesiesienue 21eKTPOHOB B aTOMe, IPUHIUI HauMeHbIIeit
sHepruu, npaswio B. M.KneukoBckoro. 3amongHeHHe opOuTaneil 3JeKTpOHAMH B PEATbHBIX
atomax, npuHimn [laymu, npasuio I'yana. CriocoObl H300pakeHUs pacipeieieHUs SJIeKTPOHOB:
1) meron Koccens; 2) snekrponnbie (opmynbl; 3) rpaduyecKue 3IEKTPOHHBIE CXEMBI.
XapakTepuCTUKA JIEMEHTOB UCXOS U3 CTPOCHHUS MX aTOMOB.

2.I'abBaHOKOPPO3HUS, IPUYMHBI €€ BOSHUKHOBCHUSI.

3aoanue npakmuueckoe

Hanumure ypaBHeHuUst auccounuanuu Ha WoHbL: a) HUTparta xeinesa (lll), 6) cynpdpuna
TUAPOKCOOApHsl, B) CEPHOI KUCIOTHI, T) THIPOKCH A Oapus, 1) TUAPOCUINKATA HATPHUSL.

BOI’lpOCbl K 9K3AMEHRY .

1.ITonsATre 00 37EKTpPOAaX W SIEKTPOAHBIX MOTeHIManax. CTaHAApTHBIN BOJOPOIHBIN
ANEeKTPON. PsAa  cTaHAAapTHBIX  3JEKTPOJIHBIX  IMOTEHUWaioB. YpaBHeHue Hepucra.
["anpBaHMYECKHE DJIEMEHTEI.

2.Kunenue u 3aMep3anue pacTBOpoB. 3akoHBI Payns. AHTHGpU3EI

3aoanue npakmuueckoe

OcHOBHBIE BUJIbI XUMUYECKUX peakiuil. Peakium oOMeHa B pacTBOpax 3JIEKTPOJIUTOB HA
npumepax peakiuii: Na,CO3+HCl—; Fe(OH)3+H2S04—.

BOI’ZpOCbl K 9K3aMeHn):

1.Metannsl ¥ HEMETAJIbl, MX TMOJOXEHHE B TMepuoaAnYecKoil cucteme. OCHOBHBIE
CBOICTBa BJIEMEHTOB — ATOMHBIA pajlyC, SHEPrus HOHU3ALMHU, CPOJCTBO K DJIECKTPOHY H
ANEKTPOOTPULATEIBHOCTD, BO3MOJKHEIE CTENeHU OKHUCJICHUS, OKHCIIUTEIHLHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA 3JIEMEHTOB. M3MeHEeHHE CBONCTB 3JIEMEHTOB B MEPUOAAX H
rpymnmax. OOmeHaydHoe 3HaYeHHWE TEPHOJUYECKOTO 3aKOHA W TEPUOIUYECKON CHCTEMBI
JI.1.MeHnneneena.

2.XuMHs METAUIOB MOATPYIIBI XpOMa, UX COCIUWHEHUS, WCIOIb30BaHUE B
CTPOUTEIBCTBE.

3aoanue npakmuyeckoe



IIpu xakoii TemmepaType 3aMmep3aeT pacTtBop, coaepxamuid 1000r rmnepuHa
C3zHs(OH)3 u 2000r BoapI.

Bonpocul k oxzameny:

1. Tunel XUMHYECKOM CBSI3M: KOBaJICHTHAsl, HOHHAs, MeTajinuyeckas. Pabotel JIpronca,
I'eiitnepa, Jlonnouna, [losivHra v Ap. B y4UeHUH 0 XUMUYECKOU CBsA3U. oHHAas CBs3b, €€ npupoa,
MOHHBIE KpHCTAILIbL. KpHucTammyeckue BenecTsa ¢ MOHHOMW PelIeTKOM, X CBOMCTBA.

2.XuMuyeckue cBoiictBa Boabl. lIporeccsl ruapatani U THAPOIU3a, UX 3HAYCHHE B
TBEPJCHUU BSDKYIIMX BEILIECTB.

3aoanue npaxmuueckoe

Paccuunraiite maccy cynbdara HaTpus, Heooxoaumyro s npurotosierus 300 mu 0,1 v
pacTBopa.

Bonpocul k ox3ameny:

1.3ammTa METaIJIOB OT KOPPO3UU. PaznuyHbie BUABI TOKPBITHA.

2.0OCHOBHBIE CITOCOOBI BRIPAYKEHHUS KOHIICHTPAI[UH PACTBOPOB.

3aoanue npakmuueckoe

Hanwummmre ypaBHeHHMsST BO3MOXKHBIX PEakIMil ¢ BOJOW yka3aHHbIX BertecTB: CU, SiOo,
CaO, Na, SO3, CaSO4 . Kakue u3 HUX OTHOCATCS K CTPOUTEIIbHBIM MaTepranam?

Bonpocul k oxzameny:

1.Merox BaneHTHBIX cBsizeil. CriocoObl M300pa)kKeHUs KOBAJCHTHBIX CBS3€H, CBOMCTBA
KOBAJIGHTHBIX CBSI3€M: JIJIMHA, DHEPrus, HACHIIICHHOCTh, HaNpaBiIeHHOCTh. [loHsATHE O
TUOpHUIM3AIMU aTOMHBIX OpOWTajeii. G U T — CBSI3U. Pa3HOBHIHOCTH KOBAJICHTHOW CBSI3U —
HETOJISIPHAsI, TIOJISIPHAs, IOHOPHO-AKIIEITOPHASL.

2.Menp, cTpoeHre aToMa, COSAMHECHHSI METU M MX CBOWCTBA, CTUIABBI HA OCHOBE METH.

3aoanue npakmuueckoe

CocraBpTe ypaBHEHHS peakIMi, C TOMOIIBI0 KOTOPBIX MOHO OCYIIECTBUTH
npespamierus:  Al—Alx(SO4)3—Al(OH)3—AI(OH)2ClI—AICls. It  OKHUCIAMTENbHO -
BOCCTAHOBUTEIBHBIX YpPaBHEHUM COCTAaBbTE OJEKTPOHHBIA OallaHC, K peakuusiM oOMeHa
COCTaBbTE MOHHBIC YPABHEHUS.

BOleOCbl K 9K3AMEHRY .

1.MeTannudeckas CBS3b, €€ 0COOCHHOCTH, XUMHYECKHE CBOMCTBA METAJLIOB.

2.KommekcHble coenunenns. KoopaunanunonHas teopust Bepuepa. Meto bl mostydeHus..
BuyTpenHsss u BHEHIHSS KOOPAMHAIMOHHBIE cdepbl KOMIUIEKCOB. CTpYKTypa BHYTPEHHEH
KoopAuHAMOHHOM cdeprl. LleHTpanbHBII aToM - KOMIUIEKCOOOpa3oBaTeNb, JUTAHIBI,
KOOPJAWHALIMOHHOE YUCJIO0, 3apsii KOMIUIEKCHOTO MOHA. XUMHUYECKas CBSI3b B KOOPIUHAILIMOHHBIX
coeMMHEHNAX. THUIBI KOMIUIEKCHBIX COeQWHEHWI. 3HadeHHWe KOMIUIEKCHBIX COEeOUHEHUH B
XHUMHH, OMOJIOTHH, CEILCKOM XO35HCTBE U TEXHUKE.

3adanue npakmuueckoe

Kakas Macca, kakoe KOJIMUECTBa BEILECTBA, KAKOE YMCIO MOJEKYJ, KaKOe KOJIMYECTBA
HKBHUBAJIEHTOB COOTBETCTBYET 00bEMY Kuciopoaa 11,21 (1.y.).



Bonpocwt k oxzameny:

1.KommiiekcHbie coequuenusi. KoopaunannonHnas teopusi Bepaepa.

2.00paTUMOCTh XMMHYECKUX peakluuil. XHUMHUYECKOE PpPaBHOBECHME B T'OMOIEHHBIX U
reTeporeHHbIx cucreMax. CoCTOsIHME AMHAMMYECKOTO XMMHUYECKOTO PaBHOBECHS, YCIOBHS U
IIPU3HAKN PaBHOBECHOI'O COCTOsAHMA. KOHCTaHTa XMMHMUYECKOTO PaBHOBECHUSI, €€ POJIb B OLICHKE
HaIPaBJIECHHOCTH XUMHUYECKUX peakiuii. CMelleHrne paBHOBECHS MPY U3MEHEHUU KOHILIEHTPALlUU
pearupymromux BelecTB, Temneparypbl W jaBieHus. [lpunmun Jle - Illatense. Ponb
NPEACTABICHU O XHMMHYECKOM paBHOBECHUM B TOHUMAaHUM U OLEHKE XHUMHYECKUX U
OHOJOTUYECKHUX IPOIECCOB.

3aoanue npakmuueckoe

Hanumvre ypaBHeHUs1 peakiinii, ¢ MOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUThH CIICTYIOIINE
npespamieaust: CuO—CuCl—Cu(OH)2—Cu(HSO4)2—CuSOa.

Bonpocuwi k oxzameny:

1.Karanuzaropbl. 'OMOTeHHBI W T€TEpOreHHBIH KaTaiau3. BiusHue Temmeparypbl Ha
CKOpOCTb pEaKIuH.

2.Kommouaueie cuctembl. Koaryssiiusi, CHHEPE3HC, THKCOTPOIHS. OMYJIbIaTopbl H
HETITU3ATOPBI.

3aoanue npakmuueckoe

Xapakrepuctuka koMiiekcaoro coeauneanst Kz[Fe(CN)s]

Bonpocul k oxzameny:

1.ITopTnanauemeHT, ero noiaydenue. llponeccsl cXBaTbiBaHUS U TBEPIEHUS BSDKYLIUX
MmaTepuaioB (Teopus balikoBa). PaccMoTpeTs Ha npumepe TBEpIeHUs THUIICA.

2. KoBasientHass  cBsi3b.  ['mOpuauzaums  atomMHbIX — opOutaned.  Paccmotpute
rubpuam3anuio B mojekyie H2O.

3aoanue npakmuueckoe

Bo ckonbko pa3 yBEIMUUTCS CKOPOCTh PEAKIMM IIPH MOBBILIEHUH TeMiieparypsl ¢ 20 °C
1o 100 °C, ecniu TemnepatypHblil ko3 duireHt pasex 27

BOI’lpOCbl K 9K3AMEHRY.

1.Bsoxymue BemiecTBa. Bo3nyliHble W rHapaBIndecKUe BsDKYIUE BEIIECTBA, UX BUJBI,
0COOEHHOCTH.

2.Psin cTanmapTHBIX MOTSHIMAIOB. BOIOPOIHEIH 37€KTPOI.

3aoanue npakmuueckoe

Boruncnute pH 1 pOH B 0,01 H pacTtBOpe ruapokcua Kaiablus (U3BECTKOBBIA pacTBOp),
CUYMTAask AUCCOLMALNIO ITOJHOM.

BOI’lpOCbl K 9K3aMeHn):

1.beton. Bunsl koppo3un 6€TOHA U METOJIBI 3aLIUTHI OT HEE.
2.KonnuratuBHele CBOWCTBa pacTBOPOB. 1-blif 1 2-0i 3aK0HBI Pays.
3aoanue npakmuueckoe

HanummTe ypaBHEHUs peakiuii, ¢ TOMOIIBI0 KOTOPBIX MOYXHO OCYIECTBUTH CICIYIOIINE
npespaiienus: Zn—2ZnSO4—Zn(OH)2—(ZnOH)3POs—Zn3(PO4)2.

BOﬂpOCbl K 9K3aMeH):



1.Ilepuoanueckuit 3akon [I.11.MenzeneeBa - OCHOBHOM 3aKOH XMMHH, €I0 COBPEMEHHas
dbopmynupoBka. Ilepuomnueckas cucrema xumuueckux dnemeHToB J[.M.MeHneneeBa kak
rpaduueckoe n300pakeHne MEPUOANIESCKOT0 3aKOHA, KaK Ki1accu(UKAIMs aTOMOB 110 CTPOSHUIO
UX 3JIEKTPOHHBIX 000J0oueK. ['pyribl, mepuosl U cemeicTna s, p, d, f — amemMeHTos.

2.CriocoObl TOJIy4eHHSI KOJUIOMIHBIX pacTBOpoB. CTpoeHue mwmrenn 3onei. [IpaBuiio
ITeckoBa-dasHca.

3aoanue npakmuueckoe
PaccuuTaiite mMaccy BoJbl, K KOTOPOH HE0OXOAMMO pacTBOPUTH 310 T. STHIICHTIMKOISA

(Mr = 62 r1/Monb), I TOJy4eHHs pacTBopa, 3amepsaromero mpu Ttemmeparype -30° C.
.(Kx(H20) = 1.86 rpag*kr/mois).

Bonpocuwl k oxzameny:

1.OcHOBHBIE  TepMOAMHAMUYECKHE  (QyHKIHMH. TepMOXUMHUYECKHE  YpaBHEHUS,
ocobeHHOCTh 3anucHu. 3akoH I'ecca u ciexctBust u3 Hero. OmnpesesieHUE HANpPaBICHHOCTH
XHMHYECKOI0 Mmpoliecca.

2.I'abBaHUYECKUE JIEMEHTBI. DJICKTPOIHBIC TTOTEHITUAIBI. BOIOPOIHBIN 37IEKTPO/I.
VYpaBuenue HepHcTta. Psin cranmapTHBIX 1eKTpoAHbIX nmoTeHiuanoB.Pacuer D1C.

3aoanue npakmuueckoe
CTpO@HI/Ie MUICJIIBI 30JI1 erMHI/IeBOI\/JI KHCJIOTHI B I/I36BITK€ CUJIMKaTa HaTpus. Ycnosus
€T0 KoaryJrsinuu.

7.4 Meroauyeckue MaTepuajbl, ONpeaesilONIde  MPOLEIYPbI
OllCHUBAHUS 3HAHUI, YMEHHH, HABBIKOB XAPAKTEPU3YWIUMX ITANbI
¢GopmupoBaHusi KOMIETEHIMA

KoHTpoas OCBOEHUS IUCHMIUIMHBI W OIEHKA 3HAaHUN OOydYarolmuxcs M0
TUCHUIUIMHE npou3BoauTcss B cooTBeTcTBUU C¢ [lm Kyol'AY 2.5.1 «Texymuii
KOHTPOJIb YCTIEBAEMOCTH M MPOMEKYTOUHAS aTTECTAIMS 00yYarOIINXCs».

Kpumepuamu ouenku pegepama s61s10mcs: HOBU3HA MeKCMA, 0OOCHOBAHHOCMb GblOOpa
UCMOYHUKO8 TUMEPAMYPbl, CHeneHb PACKPbIMuUs CYUWHOCMU 60Npocd, coOM00eHUs mpebosanuil
K 0ghopmienuo.

Oyenka «OMAUYHO» — BbINOIHEHb 6Cce MpeDOo8aHUs K Hanucamuio pegepama: obo3HaueHa
npobrema u 00OOCHO8AHA €€ AKMYANIbHOCMb, COeNAH AHAIU3 PA3TUYHLIX MOYEK 3PeHUsl Ha
paccmampusaemylo npooiemy u J02UYHO UBNOHNCEHA COOCMBEHNHAA NO3UYUA, CHOPMYIUPOBAHDL
8b1600bl, MeMa PACKpbIMAa HOJIHOCMbIO, 8bloepican 00béM; cobnoenvl mpebosaHus K
gHewHemMy oghopmaeHuo.

Oyenka «xopouwtoy — OCHOBHble mpebosanus K pegepamy 6blNOIHEHbl, HO NpU IMOM
oonywenvl He0o4émul. B uwacmnocmu, umeromcs HemouYHOCMU 6 U3NONCEHUU Mamepuand,
omcymemeyem J102UHecKds Nocie008amenbHOCHb 6  CYICOCHUSX, He 8bl0epI’CaH 00béM
pegepama; umeromes ynywenus 8 0g)opmieHuuU.

Oyenka «y0061emeopumenbHoy — UMeIomcs CywecmeeHnvlie OMCmynieHus om mpeoo8aHul K
pegepuposanuto. B uacmnocmu: mema oceewjeHa aulb 4acmuiHo, 0onyujensl gakmuueckue
OuWUOKU 8 COOepiHcanuu pegpepama, omcymcmeyom 6bi800bi.

Oyenka «HeyooeIemeopumenvHo»y — mema pegepama He pAcKpblmd, OOHAPYHCUBAETNCS
cyuecmeenHoe HenoHuManue npooemvl Uil peghepam ne npeocmasiiet 80sce.

Keiic-3a0anus

Pe3zynomam evinonnenus xetic-3a0aHus oyeHUBAEMcs ¢ Y4emom Ciedyiouwux Kpumepues:
— noHOmMa npopabomKu Cumyayuu;

— NOJIHOMA BbINOJIHEHUSL 3A0AHUSL,



— HOBU3HA U HEOPOUHAPHOCMb NPEOCNABNIEHHO20 MAMEPUANd U PEUUEHUT,

— NepcneKmusHOCMb U YHUBEPCATIbHOCHb PeUleHUl,

— yMeHue apeyMeHmuposano 060CHO8aMb GblOPAHHbIU BAPUAHI PEUUEHUSL.

Ecnu  pesynomam evinonnenus Ketic-3a0auusi coomeemcmeyem 00O03HAYEeHHOM)Y KpUmepuro
CmyOenmy npuceausaemcs 00ur 6al (3a Kaxcowiii Kpumeputi no 1 oanny).

Ouenka «omauuno» — npu Habope 8 5 6a108.

Ouyenka «xopouwio» — npu Habope 6 4 oanna.

Ouyenka «yoosnemeopumenvHo» — npu Habope 6 3 basia.

Ouyenka «neyooeemeopumenvHo» — npu Habope 6 2 oaua.

Tecmoegvie 3a0anusn

Oyenka «OmauuHoy 8blICMABISAemcsl npu YCI08Ul NPABSUTILHO20 OMEEmMd CIMYOeHMa He MeHee
yem Ha 85 % mecmoewvix 3a0anuil.

Oyenka «xopouioy evicmasisiencsi nPu YClo8uu NPAasuibHO20 OMeema CmyoeHma He MeHee 4em
Ha 70 % mecmoswvix 3a0anuil.

Oyenka «y0061emeopuUmenIbHO» 8bICMAGIACNICS NPU YCIL08UU NPABULLHOZ0 OMEemda CmyOeHmd
He menee yem na 51 %.

Oyenka «Hey0081emeoPUMEIbHOY BbICMABIISECSl NPU YCII08UU NPABUILHO20 OMEema
cmyoenma menee wem Ha 50 % mecmogvix 3a0aHul.

Kpumepuu oyenxu na 3xzamene

Ouyenka  «omauuno»  6vicmasiiemcs  obOyuarwemycs, Komopulll  obradaem
BCECMOPOHHUMU, CUCEMAMUSUPOBAHHBIMU U 2TYOOKUMU 3HAHUAMU Mamepuana y4yeOHou
npozpammul, ymeenm c80000HO 8bINOIHAMb 3A0aHUsL, NPedyCMOmMpeHHble YUeOHOU NPOSPAMMOL,
VCBOUNL OCHOBHYIO U O3HAKOMULCS ¢ OONOJTHUMENbHOLL TUMepamypou, peKkOMeHO08AHHOU Y14eOHOU
npoecpammou. Kaxk npasuno, oyeHka «OmMIu4HO» 6bICMABIAEMCs 00Y4aAOWeMyCcsl YCBOUBLUEMY
83AUMOCEA3b  OCHOBHLIX NONOJNCEHUU U NOHAMUL OUCYUNIUHLI 68 UX 3HA4YeHuu Ol
npuobpemaemol CneyuarbHOCmu, NPosABUELUEMY MEOpYEcKUe CHOCOOHOCMU 6 NOHUMAHUU,
UBTIONCEHUU U UCNOTIb30BAHUU Y1eOH020 Mamepuad, npasuibHO 000CHOBbIBAIOWEM) NPUHAMbLE
peuierus, gnaoerouemy pasHOCMOPOHHUMY HABLIKAMU U NPUEMAMU GbINOIHEHUS NPAKMUYECKUX
pabom.

Ouenka «xopouio» 6vicmasnsaemcs ooyuarouemycs, OOHapy’cusuemy noaHoe 3HAHUue
mMamepuana y4eOHOU NpocpaMMbl, YCHeWHO BbINOJHAIWEMY NpPedyCMOMpPeHHble VUeOHOU
NPOCPAMMOU  3A0AHUS, YCEOUBUEMY MAMepudal OCHOBHOU JIUmepamypsl, pPeKOMeHOO08AHHOU
yuebHnou npocpammou. Kax npasuno, oyenmka «xopowioy evicmasnsiemcs 00y4arOuemycs,
NOKA3a8uwemMy CUCMeMamu3upo8anuslll Xapakmep 3HAHUU 1O OUCYUNIUHE, CHOCOOHOMY K
CaMOCmMosAmMenIbHOMY NONOJHEHUIO 3HAHUL 8 X00e OdnbHeluel Y4eOHoU U NpogpheccuoHalbHouU
OoesamenbHOCmU, NPASUILHO NPUMEHAIOWeEMY Mmeopemudeckue MNoJI0NCeHUs Npu peuleHuu
NPAKMUYecKux B80npocos U 3aoau, enaoeuemy HeoOXOOUMbIMU HABBIKAMU U HpuemMamu
8bINOIHEHUS NPAKMUYECKUX paOOm.

Ouenka «y0061emeopumenvHo» 6viCMAGIAEMcs 00YYaoueMycs, KOMOpbvll NOKA3al
3HAHUE OCHOBHO20 MAMepuaa y4eoHol npocpammyl 8 obveme, 00CMAMOYHOM U HEOOXO0OUMBIM
ol OanvHetiwieli yuebvl U npeocmoswel pabomvl NO  CNEYUarbHOCMU, CHPABUILCS C
8bINOIHEHUEM 3A0aHUll, HNPEeOYCMOMPEHHLIX YUEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOU
aumepamypou,  peKOMeHOO8AHHOU  yuebHOU  npoepammou. Kax  npasuno,  oyeuka
«VO0BTIEMBOPUMENLHOY  BbICIABIAEMC  00YYaloueMycs, OONYCMUsUieMy HOZPeWHOCIU 8
omeemax Ha JK3AMeHe UIU GbINOJIHEHUU IK3AMEHAYUOHHBIX 3A0aHull, HO o0b1aoarouemy
HEOOX0OUMbIMU ~ 3HAHUAMU NOO PYKOBOOCMEOM npenooasamensi OJisl YCMPAHEHUs. IMux
nozpewHocmetl, Hapywaruwemy nocie0o8ameibHOCMb 6 U3NONCEHUU YUeOH020 Mamepuana u
ucnsimulealouemy 3ampyoHeHus Npu 8bINOJHEHUU NPAKMUYECKUX pabom.



Ouenka «HEYO061emMEOPUMENBbHO) BbICIABTACMCA 00VUAIOWeEMYCs, He 3HAIWemy
OCHOBHOU Hacmu Mamepuana y4eOHot npocpammsl, OONYCKArwemy npUuHYUnUdIbHbvle OWUOKU 8
BLINOIHEHUU NPEOYCMOMPEHHLIX YUeOHOU NPOSPAMMOU 3A0AHUL, HEYBEPEeHHO ¢ OO0IbUUMU
3ampyOHeHUsMU  BLINOJHAIOWeMY — npakmuueckue  pabomwl. Kax — npasuno,  oyeHka
«HEYO0BIEMBOPUMENLHOY 8bICIABIAEMC S 00YUAIOWEMYCsl, KOMOPbIL He MOXCem NPOOOIICUMb
00yyeHue U NPUCMynums K 0essmelbHOCmU N0 CReYUAIbHOCMU N0 OKOHYAHUU YHUGepcumema
0e3 0ONOTHUMENbHBIX 3AHAMULL MO COOMEEMCMEYIouell OUCYUNIUHE.

8 IlepeyeHb OCHOBHOI ¥ IOMOJHUTEIbHON Y4eOHOM JTUTEPATYPHI

OcHoBHasi yueOHasl quTEpaTypa
Hanuuue 6 oubruomexe Kyol'AY
1. OOmas xumus : yuye6.mocodue / H. JI. I'munka. - U3n. crep. - M. :
Knopyc, 2013. - 750 c. - ISBN 978-5-406-02934-3
2. O6mras xumus : yueonuk / H. B. KopoBun. - U3n. 9-¢, nepepad. - M. :
Bricr. mk., 2007. - 557 c.: un. - ISBN 978-5-06-004403-4
3. Obmas xumus : yue6.mocobue / A. B. CyBopos, A. b. Hukonbckuit. - 2-
¢ u3 ., uctp. - CII0. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4. AnekcanapoBa D. A. AHanUTHYECKas XUMUS : y4e0.M MPAKTUKYM ISt

npuki. OakamaBpuata. B 2 kH. Ku. 1 : Xwumudeckue MeTOJbl aHaiIM3a

| AnekcanapoBa D. A., l'aiinykosa H. I'. ; Ky0. roc. arpap. yH-T . - 2-¢ u3/., UCIIp.
u jom. - M. : FOpaiit, 2014. - 551 c. (kadeapanbHas OMOIMOTEKA)

JlonmoJtHUTEILHAS y4eOHasl JIUTepaTypa

1. O6mas xumus : yueOonuk / T. . JPOBAIIIEBA. - PoctoB H/]l :
®enuke, 2004. - 446 c. - (Bwicm. obpazoBanue). - ISBN 5-222-04046-1 (s
oubauomexe Kyol'AY)

2.111a6anoBa U. B. JlabopaTopHBIil MPaKTUKYM «XHUMUSI B CTPOUTEIBCTBE:
yueb.mocobue / M. B. Illabanora, H. I'. l'afinykoBa. — Kpacrnomap : Kyol'AY,
2014. - 257 c.

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

3. I'puropseBa JI.C. Xumusi B CTPOUTENBCTBE [DJICKTPOHHBIA pecypc] :
kypc aexkuuit / JI.C. I'puropbeBa. — DIEKTPOH.TEKCTOBbIE HaHHblE. — M. :
MoOCKOBCKHI TOCYAapCTBEHHBIN CTPOUTENBHBIN YHUBepcuTeT, ObC ACB, 2010. —
104 c. — 2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/16316.html

4. IlecrynoBa C. A. PacTBOpbl M Jpyrue AUCHEPCHBIE CHUCTEMBI:

yueb.mocodue / C. A. Ilecrynoma, E. C. Kocrtenko, E. A. KaiiropogoBa. —
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. KommekcHbie coeanHenus. KomrekcooOpazoBaHue

B BOJHBIX pacTBopax: yueO.nmocooue / C. A. Ilectynona, E. C. Kocrenko, E. A.
Kaitropogoa. —  Kpacmomap :  Kyol'AY, 2013. - 161 c.


https://edu.kubsau.ru/course/view.php?id=105
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf

http://edu.kubsau.ru/file.php/105/01 Kompleksnye_soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf

6. KaiiropogoBa E.A. Heopranwueckas u anamutuueckas xumus/ E.A.
Kaitroponosa, .. Cugopoa. — Kpacnogap: KyoI'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

7. IlectynoBa C. A.XuMHS BOJBI: TEOPETUUECKNE U TIPUKIAJIHBIE ACIIEKThI
: yae6.mmocobue / C. A. TlectynoBa, E. A. Kaiiroponosa. — KpacHonap :
Ky6I'AY, 2019. - 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKL
AD_ASPEKTY 438612 vl .PDF

O I[lepeyennb pecypcoB HH(POPMAIUOHHO-TEJTEKOMMYHHUKAIIUOH-
Ho#l ceTu «AHTEpHET»

Ne HaumeHnoBanue TemaTuka Ccbuika
1. | Znanium.com YuupepcanbHas | https://znanium.com/
2. | IPRbook YuuBepcanbHas | http://www.iprbookshop.r
u/
3. | UzmarennctBO «Jlanby | YHuBepcanbHas | http://e.lanbook.com/
4. | ObpazoBaTenbHbBIN VYuusepcanbHas | https://edu.kubsau.ru/
noprtan Kyol'AY

HNudopMannoHHO-TEIEKOMMYHHKAIMOHHBbIE pecypchl ceTH « AHTEpHET»
http://cyberleninka.ru Hayunas snexktponHas 6ubnanoreka «KubepieHuHKa»
http://cheloveknauka.com Yenosek u Hayka
http://www.rsl.ru/ru Poccuiickas rocynapcTBeHHas Oubauoreka
http://elibrary.ru Hayunas snextponnas Oudamnorexa
http://wikipedia.org/wiki - Bukumeauns — mouckoBast CHCTEMA.
http://www.iglib.ru — snexTpoHHO-OMOIHOTEYHAST CHCTEMA.
http://studentam.net — snekTpoHHast GHOTHOTEKA YYCOHUKOB.
www.dissertac.ru — snekTpoHHasi OMOJIMOTeKa TUCCEPTALMOHHBIX PadOT

9. OnekrponHas o6udanoreka PODU (e-library).

10.  OOpa3oBarensHbiii opTann Kyol'AY [DnexktpoHHBIH pecype]: Pexxum mocryna:
http://edu.kubsau.local

NGO~ wWdE

10 MeToanueckue YKazaHuda AJIs Oﬁyqamumxca o 0OCBOCHHIO

AUCHHUITJINHBI

MeToanyeckue yKazaHusi H peKOMEHIAIUM M0 MOJATOTOBKE K IK3aMeHYy
JIisi monmydeHus JOMycKa K dIK3aMeHy M0 JUCUUIUIMHE CTYIEHT O0s3aH
BHITIOJIHUTH BCE JlabopaTopHble paboThl, O(GOPMUTH pE3yNbTaThl B BUJE
oTuera.3amura oT4deTa Mo JjabopaTopHO paboTe mnpeamnosaraet oO0CYXKICHHE
MOJIYYCHHBIX CTYJCHTOM pEe3yJbTaTOB U OTBETHl HAa BOMPOCHI 1O TEME.
BrITTOTHUTS MHIUBUIYATBHBIC TOMAITHUE 33/IaHHS 1 KOHTPOJIbHBIE PAOOTHI.


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

[TonroroBka K 3K3amMeHy TpeOyeT OMPEIEICHHOTO ajiropuTMa JIeHCTBUIA.
[Ipexne Bcero, HEOOXOJUMO O3HAKOMHUTBCSI C BOIPOCAMHU, KOTOPbIE BHIHOCITCS Ha
sk3aMeH. Ha OCHOBE 3TOro HaJ0 COCTAaBUTh IUIaH MOBTOPEHUSA U CHUCTEMATH3ALUN
y4eOHOro MaTepuayia Ha KaKIbli IeHb, YTOOBl OCTaBUTH JACHb WM €r0 YacTh JIJIS
MOBTOPHOTO 0000IIEHHE MPOTPAMMHOI'0 MaTepuaia.

Henb3ss orpaHnumBaTthCs TOJBKO  KOHCHEKTAMHU  JIEKUUW, CIEAYET
popadboTaTh HyKHbIE YUeOHbIE TOCOOUS, PEKOMEH/I0BAHHYIO JTUTEPATYpy.

[locnenoBarenbHOCTh pabOTHl B MOATOTOBKE K 3K3aMEHY JIOJDKHA OBITh
Takas: BHHMATEIbHO TMPOYUTATh M YSACHUTH CYThb TPeOOBaHUN KOHKPETHOTO
BOMpPOCa MPOTpamMMbl; 03HAKOMHUTHCS C KOHCIIEKTOM; BHUMATEIbHO MPOpaboTaTh
HEOOXOIUMBIA yueOHBIH MaTepuan MO y4eOHBIM IMOCOOHSIM U PEKOMEHIyeMOMn
JUTEPATYPBHIL.

Ecnmu ans otnenpHONM TeMbl IPENOAABATENb IPEIVIOKHI CIIEHHAIBHYIO
HAy4YHYIO JINTEPaATypy, KOTOPYIO CTYACHT pa3pabaTbiBall B MEPHUOJ MOATOTOBKU K
3aHATHSAM, HEOOXOAMMO BEPHYTHCS K 3alKCSIM 3TUX MaTEpHaliOB (2 B OTIEIbHBIX
ClIly4asiX K OpUTHHAJIaM).

B otnenbHOM TeTpaay Ha KaxXIblil BOIPOC CIEIYET COCTABUTh KPATKUH IIJIaH
OTBETa B JIOTMYECKOW IIOCIENOBATENBHOCTY U ¢ (UKcanued HeoOX0IUMOTo
WUIIOCTPATUBHOTO ~ Marepuana (IpUMephbl, PHUCYHKH, CXEMbI, ypaBHEHUS
XUMHUYECKUX PEaAKITHil).

Ecnu oTaenbHbIE BOMPOCHI OCTAIOTCS HESICHBIMH, UX HEOOXOJUMO HAIHCATh
Ha MOJISIX KOHCMEKTa, YTOObI BBISICHUTH Ha KOHCYIbTAlMU. OCHOBHBIE MOJIOKEHUS
TEMBI TI0CJIE€ TJIyOOKO OCO3HAHUE UX CYTH CIEAYET 3ay4YHUTh, IOBTOPSS HECKOJIBKO
pa3 wiM pacckasbiBas KoJuiere. BaxkHelmyro MHpopMaluio cieayer o003HadaTh
JPYTUM IIBETOM, 3TO IOMOTAET JIYYIlI€ UX 3alIOMHUTb.

Crnenyer nocTeneHHO NePEeXOAUTh OT MOBTOPEHUS MaTeprala OJHOM TEMBbI K
npyroii. Korma moBTOpeH W CHCTEMAaTH3MpPOBaH BeCh Y4eOHBIM Marepua,
HEOOXO0JMMO MEPECMOTPETD €ro €IIe pa3 y’Ke CO CBOMMHU 3aUCIMH.

Yao6Hee TOTOBUTHCS K IK3aMEHY B YHMTAJIBLHOM 3ajie OMOJMOTEKH WM B
CHEIUaIN3UpPOBAaHHOM y4eOHOM KaOuHeTe. B TedeHwe CyTok HEOO0X0auMO
paboratb 5-6 yacoB, fenas yepes kaxapie 1,5 yaca nepepsiBa Ha 15 MuH.

OOyuaromuMcst Hy>)KHO 3HaTh 001Ke TpeOoBaHus K olleHKe 3HaHui. HyxHO
BBISIBUTB:

1) moHMMaHuWe W CTENEHb YCBOEHHUS BOIPOCA, IOJHOTY, H3MEPSEMYIO
KOJIMYECTBOM MPOTPAMMHBIX 3HAaHUH 00 00BEKTE, KOTOPBIN N3YyHalOT;

2) 1iyOWHY, KOTOpas XapaKTepu3yeT COBOKYIHOCTb CBSI3€H MEXIy
3HAHUSIMU, KOTOPbIE OCO3HAIOT 00yYaroluecs;

3) METOI0JIOTHYECKOEe 00OCHOBAHUE 3HAHUIA;

4) o3HaKOMJIEHHME C OCHOBHOW JUTEPATypoll MO MPEAMETY, a TaKXKe C
COBPEMEHHOU NMEPUOAUYECKON JIUTEPATYPOU IO IPEAMETY;

5) JOTHKYy, CTPYKTypy, CTWUJIb OTBE€Ta M YMEHHUE CTYACHTa 3allUIlaTh
HAayYHO-TEOPETUYECKUE TIOJIOKEHHS, KOTOPBIE BBIABUIAKOT, OCO3HAHHOCTD,
000011IeHHOCTh, KOHKPETHOCTH;

8) mpoYHOCTH 3HAHUIA.

MeToanyeckue peKOMEHAalUM 110 BHINOJHEHUIO Kelc-3aJaHui



lenr  meToma  KEWCOB - HAYYUTh  OOYyYAlOUIMXCS ~ aHaJU3UPOBATH
NpoOJIEMHYIO CUTYallMI0 — KeWc, U BbIpadOTaTh PEIICHHE;, HAy4yUuTh padoTaTh C
UH(OPMAITMOHHBIMA UCTOYHUKAMHU.

Meron KECOB CIIOCOOCTBYET Pa3BUTHIO y oOy4Jaronmxcs
CaMOCTOSITEILHOTO ~ MBINUICHUSI, YMEHHUSI  BBICAYIIMBaTh UM YYHUTHIBATh
IbTEPHATUBHYIO TOUKY 3PEHUS], apTYMEHTUPOBAHO BBICKA3aTh CBOIO. C MOMOILBIO
3TOr0 METOJIa CTYACHTBHI MMEIOT BO3MOXHOCTh MPOSBUTh M YCOBEPIIEHCTBOBAThH
aHAJIMTUYECKHUE U OLICHOYHbIC HABBIKHU, HAYYUTHCSA pabOTaTh B KOMaH/Ie, HAXOIUTh
HanOoJIee palOHAIbLHOE PELICHUE TTOCTABICHHON TPOOIEMBI.

TexHomoruss MeToJa 3aKJIIOYaeTCd B CIEAYIOIIEM: 110 OIpPEACICHHBIM
nmpaBWiaM pa3padaThIBaeTCs MOJCIh KOHKPETHOM TMPOOJIEMHOM CHTyalluu,
MIPOU3OIIEAIICH B MPEIMETHOM 00JIaCTH, U OTPa)KaeTCcs TOT KOMIUICKC 3HAHUM U
MPaKTUYECKUX HABBIKOB, KOTOPHIC 00YUYAIOIITMMCS HYXKHO TTOJTYIHUTh.

Meton MpEICTaBISIECT coooi crieuUIECKyo Pa3HOBHUIHOCTH
MCCIIEIOBATENbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIOYAET B ce0sl onepanuu
UCCIIEI0OBATENLCKOTO MPOIIECCa, aHATUTUYECKUE TTPOIIEAYPHI.

[IpenomaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMbl€ HCTOUHUKH:

1. Kaitroponosa E. A. Heopranuueckas 1 aHaluTu4yeckast XuMus : y4eo.-
Metox. mocodue / E. A. Kaiiropogona, 1. 1. Cunoposa. — Kpacuogap: Kyol'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa [I''M. Texnuka BeJeHUS XUMHUYECKOTO OKCIEPUMEHTa B
nabopatopun xumuu / I'"M. Haymosa, E.K. SI6monckas, E.A Kaiiropogosa. —
Kpacunonap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3.IlecrynoBa C.A.Pabouas Terpagp kK 1a00paTOpHBIM paboTam Mo
mucrumnHe «Xumus» / C.A. Tlectynona, E. K. fI6monckas.— Kpacunonap :
Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

4. Xumus. MGTO,Z[I/ILICCKI/IG YKa3aHMW 110 U3YUCHHUIO JUCIIMITJIMHBI U 3a1aHHUA

JUTsl KOHTpoabHOM pabotel / E. A. Kaiiroponosa, B. E. Axpumenko, 3. H.
Tkauenko, E. K. fI610ouckas.— Kpacaomap: Kyol'AY, 2012. — 139 c.
https: // edu.kubsau.ru / mod /resource / view.php?id=1736

MeToauveckue peKOMEHIALMH 10 MOJAT0TOBKE K KOHTPOJIbHOM padoTte
[ToaroroBka K KOHTPOJIbHOW paboTe TpeOyeT OMpeesIeHHOrO0 ajiropuTMa
nevicteuid. [Ipexne Bcero, HEOOXOAMMO O3HAKOMHUTHCS C BOIMPOCAMH, TEMaMH,
KOTOPBIE BEIHOCAT Ha KOHTPOJIbHYIO PaboTy.
Henw3st  orpanmumBaThCs  TOJIBKO  KOHCIIEKTAMHU  JICKIMHA,  CIIETYET
mpopaboTaTh HyKHbIE yueOHbIE TOCOOUS, PEKOMEHI0BAHHYIO JTUTEPATYDPY.


http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736

[locnenoBarenpHOCTH  pabOTBI B~ MOATOTOBKE K  KOHTPOJBHBIM
MEPOIPUITUAM JAOKHA OBbITh Takas: BHUMATEJIbHO NPOYMUTATh U YSACHUTH CYTh
TpeOOBaHUII KOHKPETHOTO BOIIPOCAa IPOrpaMMBbl; O3HAKOMUTBECS C KOHCIIEKTOM;
BHUMATENbHO MPOpadOTaTh HEOOXOMMMBIM  yuyeOHBIM MaTepuana Mo y4yeOHBIM
OCOOMSIM U PEKOMEHIyEMOM JIUTEpaType.

Ecnu nns oTnenpHOM TeMBbl IIPENOAaBaTelb IMPEMJIOKWI MEPBOMCTOYHUK,
CHELMATIbHYIO HAy4YHYIO JIMTEpPaTypy, KOTOPYIO CTYIEHT pa3pabaThiBajl B MEPHUOA
MOJITOTOBKA K CEMHHAPCKUM WU WHBIM 3aHATHSIM, HEOOXOIMMO BEPHYTHCS K
3aMCSIM  3THX MaTepHaioB (a B OTACNIBHBIX CIydasgX W JI0 OpPUTHHAJIOB),
BOCCO3/1aTh B ITAMSITH OCHOBHBIE HAyYHBIE ITOJIOKECHUS.

B otnenbHOM TeTpaay Ha KAl BOIIPOC CIEIYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTMUYECKOH IOCJIE0BAaTEIILHOCTH U C (pukcanueil HEoO6X0aUMOro
WUTIOCTPATUBHOTO MaTepuaia (IpUMephl, PUCYHKH, CXEMBbI, HU(PHI).

MeToanuyecKue peKOMEeHIaluu 110 MOATOTOBKE K TeCTHPOBAHUIO

Llens TecTupoBaHHS B XO0JI€ YYEOHOIrO MpOIECCa CTYJIEHTOB COCTOUT HE
TOJBKO B CHUCTEMAaTHUYECKOM KOHTPOJIE 3HAHUM M3Y4EHHOTO Marepualia, HO U B
Pa3BUTHU yYMEHUS CTYICHTOB BBIIEISATH, aHATU3UPOBATh U 0000IMaTh Hauboliee
CYILIECTBEHHBIE ATAIlbl TEXHOJIOTHYECKHUX MTPOIIECCOB.

Kak wu mrobas gapyras ¢opma TMOATOTOBKM K KOHTPOIKO 3HAHHM,

TECTUPOBAHUE HMMEET PsAJ OCOOEHHOCTEW, 3HAHHE KOTOPBIX MMOMOTAET YCHEIIHO
BBINIOJIHUTH T€CT. MOKHO JaTh CIEAYIOIINE METOJUYECKHUE PEKOMEHAAINN:

1. Ilpexne Bcero, cieayeT BHUMATEIBHO HW3YyYHUTh CTPYKTYpY TECTAa,
OLIEHUTh 00bEM BPEMEHH, BBIIEISIEMOr0 Ha JAHHBIM TEeCT, YBUIECTb, KAKOTO TUIIA
3aJJaHus B HEM COZiepKaTcs. DTO MOMOKET HACTPOUTHCS Ha paldoTy.

2. OdeHb BaXXHO BCErja BHHUMATEJIbHO YUTaTh 3aJaHHs J0 KOHIA, HE
OBITAsACh TOHATH YCJOBHUSI «II0 TEPBBIM CJIOBaM» WJIM BBINOJHUB IOA0OHbBIE
3aJlaHds B MPEIBIAYIIMX TECTUPOBAHUAX. Takas CHeliKa HEpeaKo MPUBOIUT K
JIOCA/THBIM OIIMOKAaM B CaMbIX JIETKMX BOIIPOCAX.

3. Ecniu Bel He 3HaeTe 0TBETAa HAa BOIIPOC MJIM HE YBEPEHBI B IIPABUIIBHOCTH,
CJIEyeT IPOMYCTUTh €r0 U OTMETUTh, YTOOBI IOTOM K HEMY BEPHYThCSI.

4. TIcux0JIOTH TaKXe COBETYIOT IyMaTh TOJBKO O TeKylleM 3ajgaHuu. Kak
paBWIO, 3aJaHUsl B TECTaX HE CBA3aHbl APYr C JIPYIrOM HENOCPEICTBEHHO,
MO03TOMY HEO0OXOJMMO KOHIICHTPUPOBATHCS Ha JIAHHOM BOIPOCE M HAXOJIUTh
peuieHusi, MNOAXOJAlMe HUMEHHO K Hemy. Kpome Toro, BhIMOJHEHUE 3TOU
pPEeKOMEHJAIMU AacT elle OJIUH MCUXO0JIOTHYECKUN d(DPEKT — MO3BOIUT 3a0BITh O
Hey/aue B OTBETE Ha MPEbIAYIINI BONPOC, €CJIM TAKOBAasi UMeJia MECTO.

5. MHorue 3amaHusi MOXXHO OBICTpEE pEelIUTh, €CIU HE HCKaTh cpasy
IIpaBUIbHBIM BapUaHT OTBETA, a MOCJIEI0BATEIbHO MCKIIOUATh T€, KOTOPBIE SIBHO
HE NOAXOAAT. METoJ WCKIIOYEHHsS TMO3BOJIIET B HTOr€ CKOHIIEHTPUPOBATh
BHHMAaHME HA OJHOM-JIBYX BEPOSATHBIX BapUaHTaX.



6. Hpouecc yraabIBaHUA IIPAaBUJIbHBIX OTBCTOB JKCJIATCIIBHO CBCCTU K
MHWHHUMYMY, TaK KaK 3TO 4Yp€BAaTO TCM, YTO CTYACHT 386y,ZI€T O I''TaBHOM: YMCHHUH
HCIIOJIB30BaTh MMCIOMHNCCA HAKOIIJICHHBIC B y‘le6HOM IMpoHecCcCC 3HaAHUA, U 6y,Z[€T
HaJCATHCA Ha YyHdauy. Ecan YBECPCHHOCTHU B IIPABHJIIBHOCTH OTBCTA HCT, HO
HHTYUTUBHO IIOABJIACTCA NMPCANIOYTCHUC, TO ICHUXOJOIH PCKOMCHIAYIOT HOBCPATH
HHTYWUIMHU, KOTOpasd CHUHUTACTCA IIPOSABICHUCM FJ'IY6I/IHHI)IX 3HAaHUU U OIIbITA,
Haxoasmuxcsa Ha YPOBHE IOACO3HAHUA.

MeToanyeckue yKa3aHusi 110 HAIMCAHWIO pedepaTta
Boinmonnenne — pedepara  sBigercs  OoAHOW M3 GOpM  KOHTPOJIA

CaMOCTOATENbHON pabOThI CTYICHTOB C TUTEPATYPHBIMU (YU€OHBIMU U HAYYHBIMHU )
MCTOYHHUKAMU B BBICIIEM Y4YEOHOM 3aBEJICHUU.

B Hauane cemecTpa mpemnojiaBatelib BbIAACT OTACIBHBIM CTYJIEHTaM TEMBbI
pedeparoB. Pedepar B 1enom wiM mo pasaenaM pazpadaTbiBaeTcsl OTICIbHBIM
CTYJIEHTOM M O(pOPMIISIETCS B YCTAHOBIICHHOM TIOPSIJIKE.

Texnnueckoe opopmienue pedepara

Crpyktypa pedepara:

TUTYyNBHBIN JIUCT
TuTynpHBIN TUCT 0OpMIIIETCA CAEAYIOIUM 00pa3oM: CM. TUIIOBOM MpUMep.

Coneprxanue pedepara

l. Beenenue

II.  OcHoBHas yacTh (JIUTEpaTypHBII 0030D)
I1l.  3akmrouenue (BIBOJIbI)

IV. Coucok nurepaTypsl

1. [locne TUTYABRHOTO JUCTA HA OTIAEIBHOM CTPAHMIIE CIEIYET
orjamieHue (IUJIaH, COJEepKaHUE), B KOTOPOM YKa3aHbl HAa3BaHMs BCEX Pa3JeiioB
(myHKTOB TuTaHa) pedepara U HOMEpa CTPAHUIl, YKa3bIBAIOIIME HAYAJIO STUX
pas3JiesnioB B TEKCTE pedepara.

2.Ilocne oryaBiaeHUs CIEAYET BBEACHUE C YKA3aHUEM HA3BaHUW pa3ieioB.
OO0BeM BBeZieHUs COCTaBIsIET 1,5-2 CTpaHUIIBI.

Bo BBeneHun KpaTko 0OOCHOBBIBAETCS aKTYyaJIbHOCTh M L[EJIECO00Pa3HOCTh
BBIOpPAHHON TEMaTHUKHU.

3. OcHoBHast yacTh pedepara MOXKET UMETh OJIHY WJIM HECKOJIBKO TJIaB,
cocTosimux u3 2-3 maparpadoB (MOANYHKTOB, pa3JeioB) W MpeArnojaraet
OCMBICJIEHHO€ ¥ JIOTUYHOE W3JI0KEHHWE TJaBHBIX TOJOKECHUM U  UJCH,
collep KaIuXCs B WM3YYEHHOM mnuTeparype. B TekcTe o00si3aTelbHBI CCBUIKH Ha
MEPBOUCTOYHUKH. B TOM ciydae, eciu MUTHUPYETCS WM UCIOJIB3YEeTCS UbS-THOO
HEOpJIMHApPHAS MBIC/b, WJES, BBIBOJA, MPUBOJUTCA KaKOW-THOO HH(PPOBOH
MaTtepuai, TabauIkl — 00s3aTENBHO CIEMYET CAeNaTh CChUIKY Ha TOTO aBTOpa, Y
KOTO BbI B3SUTH JIaHHBIN MaTepHall.



[ens muTeparypHOro 0030pa: OCMBICIHTH, 1 0000IUTh YUeOHBIM 1 HAYYHBIN
MaTepuans IO COBPEMEHHOMY COCTOSIHUIO JaHHOTO BOIPOCA U MPEIOKUTH
NEPCIEKTUBHBIC TyTH PEIICHUS TPOoOIIeM.

4, 3aKJIl0YeHUEe COJICPKUT TJIABHbIE BBIBOJABI, W UTOTU U3 TEKCTa
OCHOBHOM 4acTH, B HEM OTMEYaeTCsl, KaK BBIMIOJHEHbI 3a/1a4d, U JTIOCTUTHYTHI JIU
e, copMyIUpOBaHHBIE BO BBEACHUHU.

S. [IpunoxeHue MOXeT BKIIOYATh TpaduKu, TAOIUIIbI, PACUETHI.

6. bubmmorpadus (CMCOK TUTEpaTyphl).

3/meck yKas3bIBaeTCsl pealibHO HMCIOJB30BaHHAs ISl HamucaHus pedepata
auTeparypa, odopmiieHHas TO TMpaBwiaM OWOIHOTPaPUIECKOTO OMHCAHHUS B
COOTBETCTBHUHM ¢ TpeboBaHusAMU ['occTangapra.

Jranbl padoTsl Hag pedepaTom

Paboty Han pedepaTom MOKHO YCIOBHO MOJAPA3ACIUTh HA TPH dTama:
1.I[loaroroBUTENBHBIN 3Tall, BKIIOYAIOIINNA U3YYEHHUE MTPEeIMETa UCCIEA0BAHNUS;
2.M3noxxeHune pe3ynbTaToB U3YUYECHHUS B BUJIE CBSI3HOTO TEKCTA,
3.YcTHOE cool1ieHue 1o Teme pedepara.

Paborta Haj BeIMoaHEHHEM pedepaTHBHOTO 33JaHUS MOXET MPOBOJAUTHCA B
yuTanbHbIX 3anaxOubnuorekn KyOI'AY, B 1moMamHuX yCIOBHSX B 4Yachl,
OTBEJICHHBIC I CAMOCTOSITEIbHON padOThI, a TAaKXKe B MEPUOJ, MHAWBHUIYaITHHOU
paboThl CTYNEHTOB TOJ KOHTpOJeM mpemnojaBarens Ha kKadempe xumuu. Ilo
OKOHYaHWH WHANBUAYAIbHONW TPOPAOOTKH BCETrO 3aJaHUsl CTYIACHTHI TPYIIIHI
ohopMIISIIOT U cAaroT opOpPMIICHHBIM pedepaT 11l MPOBEPKHU MPENo1aBaTeN0 HE
MO3KE, YeM 3a JIBE HEACIH JI0 €r0 3aIIUTHI.

CryneHTy peKOMEHAyeTCs BOCHOJb30BaThCS  MaTepuasamMu  (QoHJIa
oubnmuotexu KyOoI'AY coriiacHO HMXE MPUBEICHHOMY TIaHY.

PexoMeHayeMblil IVIAH JIMTEPATYPHOI'0 MOUCKA
— obOmas wHpOpMAIUI O MHpoOJIeMe C MOMOIIBI YUYeOHUKOB, SHITUKIIONSIUMN,
CIPaBOYHUKOB, ceTu Internet (He mpuBOAATCS B CIMCKE JIUTEPaTyphl), HAYYHBIX
KYpHaJIOB (IPUBOASTCS B CIIUCKE HCTOUYHUKOB);
— HCTOJBh30BaHUE HANJCHHBIX CCBHUJIOK B PEKOMEHIOBAHHOM CITMCKE JINTEPATYpPhI
JUTSL TATBHEUIIETO O3HAKOMIIEHUS C TPOOIEMOH;
— 03HAKOMJICHHE C OPUTHHAIBHBIMU paboTaMu.

5 Tunosoii mpumep
MHUHUCTEPCTBO CEJIBCKOI'O XO34ANCTBA POCCUMUCKU ®EJEPALINNU

denepaibHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE
yUpEKISHHUE BBICIIETO0 00pa30BaHUs
«KybaHckuil rocy1apCTBEHHBIN arpapHblil YHUBEPCUTET
umenu W.T. TpyOununHa



Kadenpa xumunu

Tema pedepara
KOPPO3US BETOHOB U 3AIIIUTA OT HEE

Pedepat noarorosieH
HBanoBbiM CepreeMm BacuiibeBruuem
ctyaentoM rpynnsl CT-2001
aApXUTEKTYPHO-CTPOUTEIHLHOTO
dakynpTeTa

PykoBoauTenb pabOThI
JOLICHT Kadeapbl XUMUU
[TectynoBa CBetyiaHa AHATOJIbEBHA

KPACHOJIAP
2020

B mpouecce moucka KHUT, CTaTel  HEOOXOAMMO  TIOJIb30BAThCS
OMOMMOTEUYHBIMU KaTaJlOTaMH, PACIOJIOKCHHBIMA B KOPITYCE 300JIOTHYECKOTO
dakynapTeTa, MO0 AIEKTPOHHO-OMOIMOTEUHBIMU CHCTEMaMU BHYTPEHHEU CETH
Internet, mpoiias perucTpaluio, ¥ MOJyYUB PEKBU3UTHI PEKUMOB JOCTYTIA.

B 3aBucuMocTu oT cTeneHu mpopaboTKu TeMbI U oopMIIeHHS pedepara
CTYIEHTY TMPEIOCTABIACTCS IMPABO BBICTYIIUTh C COOOIICHUEM TO TeMe
pedeparana 3acenanun kpyxka CHO xadeapsl xumuu B Qopmare €KerogaHo
NPOBOAUMBIX KOHGpepeHni  (dakyiabTeTckoM uiaum MexdakynpTeTckoi). Ha
cooOllleHne Mo TeMe pedepata ¢ HCHOJB30BAHHEM MYJIBTUMEIUNHBIX CPEICTB
otoOpaxeHus uHGOpMaIuu OTBOIUTCS 5-6 MUHYT.



Jlydymne u3 pa®oT (MPEANOYTUTENHHO SKCIEPUMEHTAJIbHbIE) MOTYT OBIThH
MPEICTABIICHBI JJI YYaCTHUsI B YHUBEPCUTETCKOM CMOTPE CTYJEHUYECKUX paloT.

VYuuthiBas cojepkaTelbHbIA XapakTep pedepaTuBHON pabOThl U KaYECTBO
€ro 3alllUThl, IPenoJaBaTelb MOKET MPUHATH pelieHrne o AuddepeHIupoBaHHOM
3a4eTe YacTh MaTepuana, BBIHOCUMOTO Ha SK3aMEH.

MeToanyecKue YKa3aHus 10 HANMCAHUIO JOKJIA/1a

B Xozme moAroToBKHM JOKIana y CTYA€HTa BbIpaOATHIBAIOTCS HABBIKU
CaMOCTOSITEJIBHOIO ~ TBOPYECKOTO  MBILNUICHUs, YMEHHE aHAIU3UPOBAaTh U
CHUCTEMAaTHU3UPOBaTh MHOTOYMCICHHYIO MH()OPMAINIO, TOCTABISEMYIO YICOHBIMU
U HAyYHBIMM H3IAHUSIMH, TMEPUOJUKOM, CpPEICTBAMH MAacCOBOM HWH(pOpMAIUK.
Kpome Toro, OonbIT myOJINYHBIX BBICTYIUICHUN MO3BOJSIET CTYACHTY C(OPMUPOBATH
P KOMMYHUKATUBHBIX Kau€CTB, TAKMX KaK YMEHHME YETKO U JOCTYIHO M3JIaraTh
CBOM MBICIIH, JIeJaTh BBIBOJIbI, HAJIUYUE SIPKOM M 0Opa3HOM peuu u Jpyrux, 0e3
KOTOPBIX HEBO3MOXKHO AKTUBHOE M YCIICIIHOE IPOABWKEHHUE II0 KapbepHOU
JIECTHHUILIE MOJIOAOTO CIIELHAIIACTA.

[ToaroroBka nokiana TpedyeT yriyOJI€eHHOTO N3YYEeHHsI COOOIaeMOM TEMBI,

oOpaleHus K crenuaibHOM JIUTepaType, ClipaBOYHOMY anmapary. B cBs3u ¢ atum
paboTa HaJ TOKJIA0OM MPEANO0JIaraeT NPOX0KAECHUE CIEYIONUIUX 3TAIlOB:

1. Bwibop memwvl Ooknada. B Xone NpakTUUECKUX 3aHITUH BBIOOP
MPOUCXOJUT B 3aBHCHMOCTH OT TIPEIJIOKCHHBIX TIPENoaBaTeIeM BOIPOCOB,
UMEIOINUXCS B METOJMYECKOM TIOCOOMH TEM WM OT COOCTBEHHBIX HWHTEPECOB
CTYJCHTA.

2. [Tlocmanoska wyeau Ookiaoa. DOpMynHpOBaHHWE TIEIH  PabOTHI

HEO0OXOMMO JIJIs OTIPEJICIICHHS HAIIPABJICHUSI TIOUCKA HEOOXOAMMOM TUTEPATYPHI U
pa3paboTku CTpyKTypbl JAokianga. CrTporo roBopsi, Lelb — 3TO MBICIEHHOE
IPEIBOCXUIICHUE JKEIaeMOro pe3yjbTaTa JesTenbHOCTH. [loaToMy mocraHoBKa
e JOJKHA MaKCHUMaJlbHO COBIIAJaTh C Ha3BaHHEM TEMbI J0oKjiana. B ycTHoM
BBICTYIUIEHUU COOOIIEHHE LETU 00s3aTeNbHO JOJKHO HAaYyMHAThCA cO cioB: «B
CBOEM JIOKJIAJIE 51 XOUY pacckaszaTh 0...», «L{enbto Moeit paboThl OBLIO. .. ».

3. Iloobop neobxooumoti rumepamypwvr no meme. Paborta ¢ murepaTypoi
COCTOMT M3 CHCTEMHOT0 IMoja0Opa KHUT M MOCIEAYIOLIEro H3ydeHus,
COJIep KAIUXCsl B HUX MAaTE€pUAJIOB, B PE3yJIbTaTe YEro KOPPEKTUPYETCS Ha3BaHUE
TeMbl W (GOopMyIHpOBKa TIieneil paboTel. JKemarenbHO WCMONB30BATH IS
MOJITOTOBKM JIOKJIaJa HE MEHee TpeX HaWMEHOBAaHHH MCTOYHHKOB, YTO JOJDKHO
IPOJAEMOHCTPUPOBATh YMEHHE CTYACHTAa COMOCTaBISITh W aHAIM3UPOBATH
auteparypy. Joknaz BBINOJHSETCS TOJBKO MO HAy4YHBIM (HE 1o ydeOHukam!)
UCCIICIOBAaHHUSIM, MOHOTpa(pUsIM ¥ HAYYHBIM CTaThSIM.

4.  Onpeoenenue cmpykmypvl 00KIa0d. ITOT TYHKT 3aBepIIacT
MOTOTOBHUTENIbHYIO pa0OTy MJisi HAMMCAHUS TEKCTa JOKJIA/a U JOJHKEH COIepkKaTh
BCE, UTO MOXHO TIpenBuaeTh. CTPYKTypa MpeCTaBisseT cOO0M KpaTKHUil Te3UCHBIN



KOHCIIEKT TOTO, YTO BBIHOCUTCS B cooOmieHune. O0s3aTenbHBIMU KOMIIOHEHTaMU
SBJISIIOTCSA COOCTBEHHBIE BBIBO/IBI M CIIMCOK MCIOJIb30BAHHON JIUTEPATYPHI.

5. Paboma nao mexcmom ooxnaoa. Ilpexne Bcero, HEOOX0AMMO TTOMHUTb,
4TO BpeMs JOKiaja orpaHudeHo. Iloatomy cienyer orOuparh TOJdbKO Hauboiiee
BAKHBIM Marepuan. Kak mpaBwio, 3TO pa3sBEpHYTHIM TE3UC M3 KOHCIIEKTa-
CTPYKTYpbl M €ro JO0Ka3aTelbCTBO wWin npumepbl. [Ipm 3ToM HE0OX0auMo
n30eXaTh «Pa30pBaHHOCTU» TEKCTa, OJHO JOJKHO IUIABHO BBITEKATh U3 IPYTroro,
COOTBETCTBOBATH JIOTUYECKON JTMHHUU JOKJIAaa. ITO OCOOCHHO Ba)KHO MPH padboTe C
HECKOJIbKMMH UCTOYHUKAMH.

Jlokiiag HE JOKEH OBITh IeperpykeH TOuHbIMH Idpamu. Cregyer
BBUSICHUTH 3HAYEHUE BCEX HOBBIX IOHITHM, BCTPEYAKOUIMXCS B JOKIAAE, U YMETh
X oOBACHUTH. B KOHIlE A0OKIana HEOOXOOUMO YETKO C(HOPMYIUPOBATH BBIBOBI,
KOTOpPBbIE COOTBETCTBYIOT NOCTABJICHHBIM 3a7adyaM M OOO0OIIAIOT M3J0KEHHBIN
MaTepHall.

[To Bpemenu o0beM Aoknana coctaiseT 7-10 MUHYT.

11 Ilepeyenb UHGPOPMANMUOHHBIX TEXHOJOTHIL,HCIOIb3YEMBIX
IPH OCYLIECTBJICHUU 00PA30BaTEIbLHOIO MPoOLEcca M0 JUCHUILINHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 odecneyeHust U
UH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

NHpopmalilnoHHbIE TEXHOJOTUH, HCIOJIb3yeMble IMPU  OCYIIECTBICHUU
oOpa3oBaTeNpHOrO  Ipolecca MO  JUCHUIUIMHE TO3BOJSIOT:  00ECIEeYUTh
B3aMMOJICHCTBHE MEXAYy YYaCTHUKaMH 00pa30BaTENIbHOTO Mpoliecca, B TOM YHUCIIe
CUHXpPOHHO€ U (WJIM) aCHHXPOHHOE B3aMMOJCHCTBHE TMOCPEICTBOM CETH
"Unrepuer"; ¢duxkcupoBath X0 00pa30BaTENbHOTO TPOIECCa, PE3YJIbTATOB
IPOMEKYTOUYHOM aTTecTallMi 10 JAWCHMIUIMHE U pPe3yJbTaTOB OCBOCHHS
0o0pa30BaTeNbHON MpPOrpaMMbl; OPraHU30BaTh MPOLECC OO0pa3oBaHUS NyTEM
BU3yallM3allMM  M3y4yaeMod  HMH(OpManuMu  MOCPEACTBOM  HUCIOJIb30BaHUS
npe3eHTauui, y4yeOHbIX (UIBMOB; KOHTPOJMPOBATh pE3yJbTaThl OO0y4YeHHUs Ha
OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS.

[Tepeuenp nuuensuonnoro 110

Ne | HamMeHoOBaHMe Kparkoe onucanue
1 | Microsoft Windows OmnepalmoHHas CCTEMa
2 | Microsoft Office [TakeT O(UCHBIX MPUITOKCHHI

(BximrouaerWord, Excel,
PowerPoint)

Microsoft Visio CXeMBbI B IMarpaMMbl
Autodesk Autocad CAIIP

5 | CucremaTecTupOBaHUs TectupoBaHue

w

N




| |INDIGO |

[lepeuens npodeccuoHaNbHBIX 0a3 JAHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM

Ne | HaumeHoBaHue Temarnka DJIeKTPOHHBII ajpec

1 | HayuHasnekTpoHHas | Y HUBEpCaIbHAs https://elibrary.ru/
oubnmnortekaeLibrary

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

3 | Koncynprautllomoc | IIpaBoBas https://www.consultant.ru/

Hoctyn k cetu UHTEpHET, TOCTYI B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEely YHUBEPCHUTETA.

ABTOpCKHe IPOrpaMMHbIe POAYKTHI, 0a3bl JaHHBIX

1. CBuaeTenbCcTBO O TIOCYAapCTBEHHOM peructpanuu 0a3 maHHbIx No
2009620007 peructpauui MynbTUMEIUMHBIE JEKIMU MO0 XuMuH: «OO0muMe
CBOMCTBAa METAJJIOB. DJIEKTPOXUMHUYECKHUE TIpoliecchl», aBTopbl Kaliropogosa
E.A., T'aitnykoBa H.I'., l6nonckas E.K.

2. CBUJETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 0a3 gaHHBIX Ne
2008620374 MynbTUMEIUIHBIC JEKIIUU 110 XUMUM: «XHUMUsL. OCHOBHBIC MOHSITHUS
U 3aKkoHbI», aBTOpHI Kaitroponosa E.A., lNaiinykosa H.I'., Sl6nonckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpanuud 0a3 JaHHbIX No
2008620372 MynabTUMEIUUHBIE JICKIUM 1O XUMHH: «TOIIMBHO-CMa304YHBIE
Matepuaib», aBTopsl Kaitiroponosa E.A., lNaiinykosa H.I'., fl6monckas E.K.

4. CBUAETEIBCTBO O TOCYIAPCTBEHHOM peructpauuu 0a3  JaHHBIX
2008620370 MynbTUMeauKHBIE JIEKIIMKM 1O xuMuu: «Boma m e€ cBoiicTBa.
Bononoaroroskay, aBtopsl Kaitroponosa E.A., lNalinykoBa H.I'., SI6monckas E.K.

5. CBUIETENbCTBO O TOCYAAPCTBEHHOW perucrpauuum 0a3 gaHHbIX Ne
2009620262 MynbTUMEIUINHBIE JEKIUUA MO XUMHUU: «XUMHUYECKAsT KUHETHKA U
TepMoIUHaMKKay, aBTophl Kaliroponosa E.A., INaiinykoBa H.I'., Sl6nonckas E.K.

6. CBHUAETEILCTBO O TOCYAAPCTBEHHOU peructpaiuu 0asbl 1aHHbIX PO  No
2010620518 «PaBHOBecus B TOMOT€HHBIX CUCTEMax», aBTOpbl: [aiinykoBa H.I.
SA6nonckas E.K., Cunopoga.

7. CBUIETENBCTBO O TOCYAApCTBEHHOM peructparuu 0a3pl JaHHBIX PD  No
2010620525 «OxuCIUTETHLHO-BOCCTAHOBUTEIBLHBIE PAaBHOBECHUS B XUMHUYECKHX
peakuusix», aBTopsl: [afigykoBa H.I'. SI6nonckas E.K., Cunoposa N.H.

12. MarepuajJbHO-TeXHHYECKOe o0ecneyeHne OOy4YeHUHA IO

AUCHUIIJINHE TJI JINIL C OB3 u HHBAJIHUI0B

BxonHas rpymnmna B TTaBHBIM y4eOHBIN KOpIyc 000pyI0BaH MaHAyCOM, KHOIKOM BBI30BA,
TaKTWIBHBIMA  TaOJIMYKaAMH, OMOPHBIMH  TOPYYHSMH, MPEAYNPEKIAOMMMHA  3HAKAMH,
JOCTYIHBIM PacIIUPEHHBIM BXOJOM, B KOPITyCE €CTh CIENHaIbHO 00OpyIOBaHHAS CaHUTapHas
koMHarta. [[ns mepememnienus wHBaMHA0OB ¥ JIOB3 B momemeHnn WMeEETCs TMEpeIBUKHON


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

TYCEeHWYHBIH CcTyneHbKoxoA. Koprnyc ocHaieH npoTHBOMOXAapHON 3BYKOBOW M BHU3YalbHOMU

CUTHAIU3aIen

HanmenoBanue yueOHBIX
MPEIMETOB, KypPCOB,
JUCLUILIMH (MOJyJieit),
NPaKTHKH, HHBIX BUJIOB
yueOHOM e TeIbHOCTH,
MPeyCMOTPEHHBIX Y4eOHBIM
TUTAHOM 00pa30BaTEIHHOMN
HPOTrPaMMEI

n/n

HaumeHoBaHue noMemeHu ajis
MPOBEICHUS BCEX BHJIOB YUCOHOM
JIESITEIbHOCTH, IPETyCMOTPEHHOMN
y4eOHBIM TUIAHOM, B TOM YHUCIIC
MIOMEIICHHUS IS CAMOCTOSTENbHOM
paboThI, ¢ YKa3aHUEM MEPEYHSI OCHOBHOTO
o0opynoBaHUs, yaeOHO-HATIISAHBIX
ocoOnit ¥ UCTIOTB3YEeMOT0 IPOTPAMMHOTO
obecrieueHus

Anpec (MECTOIOJIOKEHNE) TOMELICHUA
JUISL TIPOBEJICHUS BCEX BUJIOB yueOHOM
JeATEeNILHOCTH, PEAYyCMOTPEHHOI
y4eOHBIM UIaHOM (B ciIydae
peanuzanu 00pa3oBaTeIbHON
MIPOrpaMMEI B ceTeBOH (opme
JOTIOJTHUTENBHO YKa3bIBACTCS
HauMEHOBaHHUE OPraHHU3aINH, C
KOTOPOH 3aKIII0OYEH JOTOBOP)

1 ]2

3

4

XuMus

TTomemenne Ne221 I'VK, mmomaas — 101
MZ; TOCAJ0YHBIX MECT 95, yueOHas
AyJUTOPUS IS IPOBEACHUS 3aHITUN
JIEKIIMOHHOT'O THTIA, 3aHATHHA
CEMHHApPCKOTO TUTIA, KypPCOBOTO
MIPOEKTHPOBAHNUS (BBITIOTHEHHUS KYPCOBBIX
paboT), TPYNIIOBHIX ¥ HHINBUAYAIBHBIX
KOHCYJIBTAINH, TEKYIIET0 KOHTPOJIS U
TIPOMEKYTOYHOH aTTeCTalliH, B TOM YHCIIE
JUTsL 00YYArOIIUXCs C MHBATUIHOCTBIO U
OB3

crenuaIn3upoBaHHas MeOenb (yueOHas
J0cKa, yueOHasi MeOeJb) , B TOM YUCIe IS
oOyJaromuxcst ¢ HHBATHIHOCTHIO 1 OB3;
TEXHHUYECKHE CpecTBA 00yUdeHNs], HAOOPbI
JEMOHCTPAMOHHOTO 000PYAOBaHUS 1
y4eOHO-HATIIIHBIX TOcOOuit (HOYTOYK,
TIPOEKTOP, SKPaH), B TOM UHCIIE JUIS
o0yJaromuxcsi ¢ ”HBAMAIHOCTRhIO 1 OB3

350044, KpacHomapckuii kpai, T.
Kpacnonap, yn. um. Kanuauna, 13

XuMus

114 300 y4eOHast aymuToOpHs Ui
NPOBEIEHUS 3aHATHII CEMHHAPCKOTO THIIA,
KypCOBOTO IPOCKTHPOBAHUS
(BBIMIOTTHEHUS KYPCOBBIX padoT),
IPYIIOBBIX U HHAWBUIYalbHBIX
KOHCYJIBTAIIUH, TEKYILEro KOHTPOJIS U
HNPOMEKYTOYHOH aTTeCTaIliH, B TOM YHCIIE
JUTSL 00yJarOIIMXCsl C MHBAJIMIHOCTBIO U
OB3 [Tomemenne Nel14 300,
MOCAJIOYHBIX MeCT — 25; IIomags —
43Mm?; yaeOHas ayAUTOPHS TS IPOBEICHUS
3aHATHI CEMHHApPCKOT0 TUIA, KypCOBOTO
NPOEKTHUPOBAHHUS (BBITOJIHEHHSI KYPCOBBIX
paboT), rPyIIOBBIX U MHANBUAYAIBHBIX
KOHCYJIBTAIIUH, TEKYILEro KOHTPOJIS U
HNPOMEKYTOYHOH aTTeCTaIliH, B TOM YHCIIE
JUT 00YYarOIIUXCs C HHBATHIHOCTBIO U
OB3

CreMaIn3upoBaHHast MeOenb(yueOHas
JIOCKa, yueOHast MeOelb), B TOM YHUCIIC IS
oOyJaromuxcs ¢ “HBATAIHOCTRIO 1 OB3

ITomemenne Ne221 I'VK, mromans —
101m?; mocamouHbIX MecT — 95; yueOHas
AyIUTOPHS ISl TPOBEACHUS YICOHBIX
3aHATHUH, I CAMOCTOSITETIHHON paboThI
00yJaromuxcsi, B TOM YUCIIE JIS
oOydaromuxcst ¢ *HBATUIHOCTHhIO 1 OB3
CHenHaNIn3upoBaHHast Mebenb (yaeOHas
JIOCKa, yueOHas MeOeb), B T.9 s

350044, KpacHonapckuii kpai, T.
Kpacuonap, yn. um. Kanuauna, 13




00yJaroImuxcs ¢ HHBATHIHOCTHIO 1 OB3;
TEXHUYECKHE CpelicTBa 00yIeHHUs, HAaOOPHI
JEeMOHCTPAIIMOHHOTO 000pyJOBaHUS H
y4eOHO-HATJIAIHBIX TOcO0uit (HOYTOYK,
TIPOEKTOP, FKPaH), B T.4 UIA 00yJaromnXCcs
¢ naBajauaHocTeio u OB3;

mporpaMmmHoOe obecnieueHne: Windows,
Office.

ITomemenue Nel 14 300, momaas —
43M?; mocalouHbIX MecT — 25; yueOHas
AyJIUTOPUS IS IPOBEACHUS YICOHBIX
3aHATHUM, IJI1 CAMOCTOSITEIBHON pabOTHI
00yJaromuxcs, B TOM YHCIE IS
oOyJaromuxcs ¢ “HBANAIHOCTHIO 1 OB3
CrenraNn3upoBaHHast Mebenb (yueOHas
JOCKa, yaeOHast MeOelb), B TOM YHCIe IS
oOyJaromuxcs ¢ ”HBANAAHOCTRIO 1 OB3

13. OcobennocTn opranu3anuu o0ydenus jgun ¢ OB3 u
HHBAJIM/10B

Jnsg waBamumoB m jmi ¢ OB3 MoOXeT HM3MEHATHCS OO0BEM IUCIIUTLIMHEI
(Momynsi) B yacax, BBIJICJICHHBIX Ha KOHTAaKTHYIO paboOTy 0O0ydaromierocs c
npenogaBaresieM (10 BUJIaM YYEOHBIX 3aHSATHUIM) U HA CAMOCTOSTENIbHYIO padboTy
oOyyaromierocss (Ipy 3TOM HE YBEJIMYMBACTCS KOJHUYECTBO 3aUETHBIX €IUHUIIL,
BBIJICJICHHBIX HA OCBOCHUE JUCIUILUIHBI).

DoH/IBI OLIEHOYHBIX CPEJCTB AIANTUPYIOTCS K OTPAHUYCHUSIM 37J0POBbs U
BOCIPUATHUS UH(GOPMAIIH 00yUYaIOIIIUMHUCS.

OcHoBHBIE (HOpPMBI TPEJACTABICHUS OIICHOYHBIX CPEJICTB — B IEYaTHOU
dbopme uiu B hopme IEKTPOHHOTO TOKYMEHTA.

@opMbI KOHTPOJISI M OIEHKH Pe3yJIbTaTOB 00yUYeHUsI HHBAJINIAOB M JIHIL
c OB3

Kareropun dopma KOHTPOJISI U OLIEHKHU Pe3yJIbTaToOB 00YUEeHUs

CTYJICHTOB C

OB3 u

AHBAJIMHOCTHIO

C napywenuem | — yCTHAsh MPOBEPKAa: JUCKYCCHH, TPEHUHTH, KPYIJbIE  CTOJIBI,
3peHus cobeceI0BaHusl, YCTHBIC KOJUIOKBUYMBI U JIp.;

- C HCIOJB30BaHMEM KOMITbIOTEpa W crenuanbHoro [1O: pabora ¢
ANEKTPOHHBIMU 00pa30BaTEeNbHBIMU pecypcaMu, TeCTHUpOBaHHE, pedepartsl,
KYpPCOBBIE TMPOEKTHI, AWCTAHIIMOHHBIC (POPMBI, €CITH T03BOJIAET OCTPOTA
3peHus - rpaduueckue paboTHI U 1Ip.;

MIPY BO3MOXXHOCTH MHUChMEHHAS MIPOBEPKA C UCTIOIB30BaHUEM pelbeHO-
TOYEYHON CHCTeMbI bpaiisis, yBeTu4eHHOT0 mpuQTa, UCIIOIH30BaHNE
CHEIHATbHBIX TEXHUYECKUX CPECTB (TUPIOTEXHUIECKUX CPENICTB):
KOHTPOJbHBIE, Tpadguueckre paboThl, TECTUPOBAHKE, JOMAIITHHUE 3a/1aHUs,




3cce, OTYETHI U JIp.

C Hapywenuem
cnyxa

- NUCbMEHHAs TPOBEpPKa: KOHTPOJbHBIE, Tpaduueckue padoTHl,
TECTUPOBAHUE, JOMAIIHHE 33JaHUs, 3CCE, NHUCHMEHHBIC KOJIOKBHYMBI,
OTYETHI U JIp.;

- C UCIIONIB30BAHMEM KOMIIBIOTEpa: paboTa C  AIEKTPOHHBIMH
o0pa3oBaTeNbHBIMU  peCypcaMHu, TECTUpOBaHHE, pedeparbl, KypcOBBIE
HPOEKTHI, Tpadudeckue padoThl, TUCTAaHINOHHBIE (POPMBI U Jp.;

Opd  BO3MOKHOCTH YCTHAsl IIPOBEPKA C HCHOIb30BAHUEM CIICIIHATBHBIX

TEXHUUYECKUX CPEACTB (ayIMOCPEACTB, CPEACTB KOMMYHHUKAIUY,
3BYKOYCHJIMBAIOLLEH anmnapaTypsl U Ap.): TUCKYCCUH, TPEHUHTH, KPYTJIble
CTOJIbl, COOECEI0BaHUS, YCTHBIE KOJUIOKBUYMBI U JP.

C napywenuem
ONOpHO-
o8u2amenbHoco
annapama

- MMCbMEHHAs IPOBEPKA C UCIIOIb30BAHUEM CIIELIMAIBHBIX
TEXHUUYECKUX CPECTB (apTEpHATUBHBIX CPEICTB BBOJA, YIPABIICHUS
KOMITBIOTEPOM U JIp.): KOHTPOJBbHBIE, Tpadudeckue padoThl, TECTUPOBAHUE,
JIOMaIIHUE 33/1aHUsL, ICCE, TUCbMEHHBIE KOJUIOKBUYMBbI, OTYETHI U JIp.;

- YCTHasi MPOBEPKA,  C UCIOJIb30BAHMEM  CHEIUATIbHBIX
TEXHUYECKHUX CPEIACTB (CpPEACTB KOMMYHHMKAILUM): JIHUCKYCCHUHM, TPEHHHIH,
KpYTJble CTOJbI, COOECeI0BaHus, YCTHbIE KOJUNIOKBUYMBI U JIP.;

C HCTIOJIb30BaHHEM KOMITbIOTepa U criennanbHoro [1O (anbTepHaTUBHBIX

CpEICTB BBOJAa U yIpaBIeHUS KOMIIBIOTEPOM H JIp.): paboTa ¢
ANEKTPOHHBIMU 00pa30BaTENLHBIMH PECYPCAMH, TECTHPOBAHUE, pedepaTsl,
KYPCOBBIE MPOEKTHI, TpadudecKue paboThl, AUCTAHIIMOHHBIE (POPMBI
MPEANOUYTUTEIbHEE O0YUAIOIINMCS, OTPAHUYCHHBIM B IEPEIBUKEHUH U JIP.

Axanranus npoueaypbl NMpoBeAeHUS MPOMEKYTOYHOM
aTTecTAlMU JJIA MHBAJIUI0B 1 Jul ¢ OB3:

B xone npoBeneHus MpoOMEKYTOUHOM aTTECTALMU IPETYCMOTPEHO:

— NpEeabABICHUE OOydYalomMUMCs TeYaTHBIX U (WIM) SJICKTPOHHBIX
MaTepuaioB B popMax, aJaliTUPOBAHHBIX K OTPAHUYEHUSIM UX 370POBbSI;

— BO3MOKHOCTh I0JIb30BAThCA WHIUBUYaJbHBIMU YCTPOWCTBAMHU U
CpPEACTBaMH, MO3BOJIIOIIMMU aIaANITUPOBATh MATEPHUAJIbI, OCYIIECTBIIATh MPUEM U
nepeaady HHGOPMAIMH ¢ YIETOM WX UHAUBUAYATbLHBIX OCOOCHHOCTEH;

— YBEIIMYEHUE MPOJIOJKUTEIIBHOCTH IPOBEACHUS aTTECTALlUH;

— BO3MOKHOCTH TTPUCYTCTBHS ACCUCTEHTA U OKa3aHUS UM HEOOXOIUMOMN
MOMOIIM (3aHATh padodyee MEeCTO, MEePEeABUraThCS, MNPOYUTaTh U OGOPMUTH
3aJlaHue, o0IIAThCS C MPENoIaBaTeNieM).

DopMbI TPOMEKYTOUYHON aTTECTAlMM 11 UHBAIUAOB U Jnl ¢ OB3 momxHbI

YUUTLIBATDb

VH]IMBU1yaJIbHbIC Hu ncuxousnyeckKue 0COOEHHOCTH

oOyuarorierocsi/ooyqatomuxcst mo AOIIOIT BO (yctHo, muchMeHHO Ha Oymare,
MTUCHbMEHHO Ha KOMITbIOTEpE, B (OpME TECTUPOBAHUS U T.I1.).




CnenuanabHble yCI0BHs, O0ecrieunBaemMblie B mpoiecce
MPenoJaaBaHusA JUCUUIJINHbI
CTyAeHTBbI C HapylIeHUsMH 3peHus

- IpPEJOCTaBIEHUE  OOpa30BaTEbHOTO KOHTEHTa B  TEKCTOBOM
JNIEKTPOHHOM  (hopMare,  MO3BOJIAIOIMIEM  MEPEBOJUTh  IUIOCKONEUATHYIO
uHGOPMAIIUIO B ayIHATBHYIO WM TAKTHIBHYIO (GOpMY;

- BO3MOYKHOCTh ~ MCIIOJIb30BaTh WHJMBHIyaJIbHbIE YCTPOWCTBA U
CPEICTBA, MO3BOJIIOUIME AJallTUPOBATh MATEPUAIIBl, OCYLIECTBIATh NPUEM U
nepegady MH(pOpMalMK C y4€TOM HHAMBHUIYAJIbHBIX OCOOEHHOCTENW M COCTOSIHUS
3I0pPOBbsI CTYJCHTA;

- IIPEIOCTABICHUE BO3MOYKHOCTH IIPEAKYPCOBOIO O3HAKOMIICHHS C
collepKaHMEM y4yeOHOM JAMCHMIUIMHBI W MaTepuajioM 10 Kypcy 3a CYET
pa3MelieHrsa nHQopMauy Ha KOPIOPaTUBHOM 00pa30BaATEILHOM IOPTAJIE;

- UCIIOJIb30BAaHUE YETKOTO M YBEJIMYEHHOTO IO pa3mepy wmpudra u
rpauyeckux 0ObEKTOB B MYJbTUMEAUMHBIX MTPE3CHTAIHIX;

- UCIOJIb30BaHUE MHCTPYMEHTOB «IyMa», «IPOKEKTOpP» MpHU padoTe C
WHTEPaKTUBHOM JJOCKOI;

- 03ByYMBaHUE BU3YAJIBHOMN uH(popmarm, IIPEACTABICHHON
0oOy4JarommumMcs B X0/1€ 3aHSITHI;
- oOecrieueHue pa3IaTOYHBIM MaTepralioM, DyOIupyomumM

uH(pOpMaIIo, BHIBOAUMYIO Ha dKpaH;

— HAJIM4YME TOJIUCEH M OMMCAHMS Y BCEX HCIOIB3YEMBIX B IPOIIECCE
0o0y4YeHUsS PHUCYHKOB W HMHBIX IpadUuecKux OOBEKTOB, YTO AAET BO3MOYKHOCTH
MEPEBECTH MUCbMEHHBIN TEKCT B ayUAJIbHBIMN,

— obOecrieueHue 0COOOro PEYEBOr0 pPEeXKMMA TMPENoJaBaHusl: JIEKIIUU
YUTAIOTCS TPOMKO, Pa300p4YMBO, OTYETIIMBO, C Tay3aMU MEXIY CMBICIOBBIMU
Omokamu  MHPOpMauuMH, OOECIEeUMBAETCS  MHTOHUPOBAaHUE, IOBTOPEHUE,
aKIIEHTUPOBaHUE, MPO(DUIIAKTHKA PACCEMBAHUS BHUMAHUS;

— MUHUMM3AIUSI BHEIIHETO IIymMa ¢ OOECIEYeHHE CIIOKOWHOM
ayTMaJIbHOM 00CTaHOBKH,

— BO3MOXHOCTh BECTH 3alUCh y4eOHON HH(pOpMAlUM CTYyJACHTAMH B
yaoOHoU s HUX (opMe (aynaualibHO, ayJIMOBU3YaJbHO, HA HOYTOYKE, B BHUJIEC
MTOMETOK B 3apaHee MOITOTOBJICHHOM TEKCTE);

— YBEJIMYEHUE JO0JIU METOAOB COLUAIBHOU CcTUMYysiuu (oOparieHue
BHUMAHWS, aNeJUIAIus K OTPaHUYEHHUSM 0 BPEMEHHU, KOHTAKTHBIC BUABI PaldoT,
TPYNIIOBBIC 33/IaHUS U JIP.) HAa TPAKTUYECKUX U JTA0OPATOPHBIX 3aHATUSX;

— MHUHUMHU3UPOBAHUE 3aJaHuil, TpeOYIOIMMUX AaKTUBHOTO  HCIIOJIb30BAHUS
3pUTEIBLHON MAMATH M 3PUTEIILHOTO BHUMAHMS;

— TMPUMCHECHHE TIODTAITHOM CHCTEMbl KOHTpPOJISA, OoJieeé 4YacThlii KOHTPOJb
BBITIOJTHCHUS 3a/TaHAH JIJIST CAMOCTOSATEILHON paOOTHI.

CTYAEHTBI C HAPYIICHUAMMU OINNIOPHO-ABUTATEJ/IBHOI'O allrapaTa
(MﬂJ’IOMOﬁI/IJIbeIe CTYACHTBI, CTYAC€HTbI, UMCIOIIIUE TPYAHOCTH



nepeIBUKEHUS U NATOJOTHI0 BEPXHUX KOHEYHOCTEi)

— BO3MOKHOCTh UCII0JIb30BaTh CHEIUaIbHOE IPOrpaMMHOE
oOecrieyeHue W CrenualbHOe O0OpYAOBaHHME W TO3BOJISIONIEE KOMIICHCUPOBATH
JIBUTATEJILHOE HapyllleHUe (KOJSICKU, XOIyHKH, TPOCTH U JIp.);

— MPEIOCTaBIEHNUE BOBMOXXHOCTH MPEJKYPCOBOIO0 03HAKOMIICHHUS C
coJiep>KaHUEeM Y4eOHOM TUCHUIUIMHBI U MaTEPUAJIOM IO KypCy 3a CUET
pasMerieHrs nHpopMaIyu Ha KOPIOPaTUBHOM 00pa30BaTeILHOM TOPTAJIC;

- MPUMEHEHUE JIOTTOJTHAUTEILHBIX CPEACTB aKTUBHU3AIINHN TTPOIIECCOB
3aIlIOMUHAHUS ¥ TIOBTOPCHUS;

- oropa Ha OTPEACIICHHBIC U TOYHBIC TTOHSATHUS;

- WCITOJIb30BAHUE JJIS WJUTFOCTPAIINHI KOHKPETHBIX IPHUMEPOB;

- MIPUMEHEHUE BOTIPOCOB JJII MOHUTOPUHTA TTIOHUMAaHMS;

- paszieJieHue U3y4aeMoro Marepraina Ha HeOOIbIIINE JJIOTUYECKUE
OJI0KH;

- YBEJIMYEHHE JI0JIM KOHKPETHOTO MaTepuaia U COONI0ICHUE PUHIIUTIA
OT MPOCTOTO K CII0KHOMY NP OOBSICHEHUU MaTepHaa;

- HaJIM4Kue YE€TKON CUCTEMBI U aJTOpUTMa OpraHU3alluu
CaMOCTOATENBHBIX Pa0OT U MPOBEPKH 3aJaHUI C 0053aTeNIbHON KOPPEKTUPOBKOM 1
KOMMEHTAPUSIMU;

- YBEIMYEHUE JO0JIU METOAOB COLUAIBHOW CTUMYyNSUU (oOpalieHue
BHUMAHWS, aMIeIANusl K OTPAaHUYCHHUSIM 10 BPEMEHHU, KOHTAaKTHBIE BUABI PadoT,
TPYIIOBBIC 3aaHU JIp.);

- obOecrnieueHue OECIPEnsITCTBEHHOIO JOCTyNa B MOMEIICHHUS, a TaKkKe
peObIBAHUS HUX;

- HaJIM4YME BO3MOYKHOCTH HCIIOJb30BaTh WHIWBHIyaJIbHBIE YCTPOMCTBA
U CPENICTBA, MO3BOJIAIOIINE OOCCIICYUTh PeaTu3aliio YPrOHOMUYECKUX MPUHIIATIOB
u KoM(popTHOe TMpeObIBaHME HAa MECT€ B TEUYEHHUE BCEro IMepuoaa y4EObI
(ToaCTaBKH, CTICIHAIbHBIC TIOIYIIKH U JP.).

CTyaeHTBI C HAPYIIEHUSIMHU cJiyXxa (TJIyxue, cJadociabimanue,
MO3IHOOIJIOXIIIHE)

- IPEIOCTAaBIEHUE  OOpa30BAaTEIBHOTO  KOHTEHTa B TEKCTOBOM
ANEKTPOHHOM (hopmaTe, MO3BOJIAIOIIEM NEPEBOIUTH ayIUANIbHYIO (POPMY JIEKIIUH B
MJIOCKOTEUaTHYIO HH(OPMAIHIO;

— Hajgu4ue BO3MO>KHOCTH HCIIOJIb30BaTh VHJVMBUIYaJIbHbIC
3BYKOYCWIMBAIOIIUE YCTPOMCTBA U CYPAOTEXHUYECKHE CPEICTBA, IMO3BOJIIOLINE
OCYILIECTBISATh MPUEM U Tiepeavy MHPOpMAIH; OCYUIECTBIATh B3aUMOOOPATHBIHI
NEepeBOJ] TEKCTOBBIX M ayaunodaitioB (OJOKHOT A pe4eBOro BBOJA), a TaKKe
3aIlKiCh U BOCTIPOU3BEACHHUE 3pUTEIBHON HHPOPMAIIIH.

— HQJIWYUE CHUCTeMbl 3aJaHuii, O0O0ecCleUnBalONIMX CUCTEeMaTU3aLUIO
BEepOaJbHOrO MaTepuasia, €ro CXeMmaTH3alio, IEpeBOJ B TaOIULBI, CXEMBI,
OIIOPHBIE TEKCTHI, IIIOCCAPUIL;

— HQJIMYME HANBIIHOIO  CONPOBOXKAEHUS  HM3y4aeMOro Marepuala



(CTPYKTYPHO-JIOTHUECKHE CXEMBbI, TaOnuibl, Trpaduky, KOHUEHTPUPYIOLIUE WU
obobmaromue nHGOPMAIIHIO, OTIOPHBIE KOHCIIEKTHI, pa3aTOUYHbIM MaTepHa);

— Hajguyue 4€TKOM CHCTEMbI U aJITOPUTMA OpPraHu3allii CaMOCTOATENbHBIX
paboT ¥ MPOBEPKH 3a7aHUM C 00s3aTEIbHON KOPPEKTUPOBKOM U KOMMEHTAPUIMH;

— oOecrieueHHE TPAKTUKH OIMEPEkKAIOIIEr0 YTEHMs, KOIJa CTYJEHTHI
3apaHee 3HAKOMSTCS C MaTepHalioM M BBIICISIOT HE3HAKOMbIE M HETOHSATHBIC
CJIOBa M (pparMeHTHI;

— 0coObIil pedeBol pexuM paboOThl (0TKAa3 OT JJIMHHBIX ()pa3 U CIOKHBIX
MPEIOKEHHM, XOpOIIasi apTUKYJIISIUS; YeTKOCTh U3JI0KEHUS, OTCYTCTBUE JIUIITHUX
CJIOB; MOBTOpeHHE (¢pa3 0e3 HM3MEHEHHsI CJIOB U TMOpSAKa HX CJEelI0BaHUS;
oOecrieyeHue 3pUTEIBLHOTO KOHTAaKTa BO BpEMs TOBOpPEHUST W 4YyTh Oosee
MEJYICHHOTO TeMIIa PEYH, UCTIOIb30BAHUE €CTECTBEHHBIX KECTOB U MUMUKH);

— 4yg€Tkoe COONIOJIEHWE  aJlfOpUTMa  3aHSATHS U 3alaHdid  JUIs
CaMOCTOSITENTFHOM pabOThl (Ha3bIBaHWE TEMBI, NMOCTAHOBKA IIEIH, COOOIIEHHE H
3aIlKCh TJIaHa, BHIICJICHHE OCHOBHBIX MOHSITHI M METOJIOB MX M3y4YCHUS, yKa3aHUE
BUJIOB JCSITEIFHOCTA CTYACHTOB M CIOCOOOB TMPOBEPKH YCBOGHHUS MaTepHaa,
cioBapHasi paboTa);

— coOmogeHue TpeOOBaHUM K NPEIbABISEMBbIM YYE€OHBIM TEKCTaM
(pa30uBKa TEKCTa Ha YaCTU; BBIJICJICHUE OMOPHBIX CMBICIOBBIX ITYHKTOB; MCIIOJIb-
30BaHME HATJISIHBIX CPEJICTB);

— MUHUMU3AIMS BHEITHUX [ITyMOB;

— MPEIOCTaBICHUE BO3MOKHOCTH COOTHOCHTh BepOaibHbIA U rpaduyuecKuii
MaTepuayi, KOMIUIEKCHOE HWCIIOJIb30BaHUE IHUCbMEHHBIX M YCTHBIX CPEICTB
KOMMYHUKAIIMH MPU paboTe B TPYTIIIE;

— COYETaHUE Ha 3aHATHUSIX BCEX BUIOB PEUYEBOM AESITENBLHOCTU (TOBOpPEHUS,
CJIyIIaHUS, YTCHUSI, IUCbMa, 3pUTEITLHOTO BOCIIPUATHS C JIUIIa TOBOPSIIETO).

CryaeHTsl ¢ IPOYUMH BUAAMHU HAPYILICHUM
(ALII ¢ HapyieHUsIMHM peuu, 3a00/1eBaHUS IHAOKPUHHOM, IEHTPAJIbHOMI
HEPBHOM U CEPAECYHO-COCYAMCTOM CUCTEM, OHKOJIOTHYEeCKHe 3200/ 1eBAHUA)

— HaJIMYME€ BO3MOXHOCTH HUCIIOJIb30BaTh NHIUBUIyaJIbHbIE YCTPONCTBA U
CpEICTBA, MO3BOJISIOIINE OCYLIECTBIATh MPUEM U Nleperady HH(POpMaluu;

— HaJM4ue CUCTEMBI 3aJJaHHii, 00eCIIeYnBaIOIINX CUCTEMATHU3ALINIO
BepOaJIbHOI'O MaTepuania, ero CXxeMaTu3aluio, NIepeBol B TaAOIUIIbI, CXEMBbI,
OTOPHBIE TEKCTHI, TJIOCCAPHIL;

— HQJIMYME HATJAIHOTO CONMPOBOXKIAEHUS N3y4aeMOTO MaTEpUAIIa;

— Hajguyue YE€TKOW CHCTEMBI U aJIFOPUTMA OPraHU3aAlMKA CAMOCTOSTENbHBIX
paboT ¥ IPOBEPKH 3aqaHUI C 005S3aTEIbHON KOPPEKTUPOBKOM U KOMMEHTAPHUSIMH;
— o0ecrnieyeHre MPAKTUKHU OMEPEKAIOIIEro YTeHUs, KOT1a CTYACHTHI
3apaHee 3HAKOMSITCSI C MaTEPUAJIOM U BBIIETISIOT HE3HAKOMBIE M HETIOHATHbIE

CJIOBA U (PparMeHTHI;

— MPEeIoCTaBICHUE BO3MOKHOCTH COOTHOCUTH BEPOANIbHBIN U rpaduyecKuii

MaTepHua; KOMIUIEKCHOE UCTI0Ib30BaHNE MTMCbMEHHBIX M YCTHBIX CPE/ICTB



KOMMYHHKAITHH ITPU padoTe B TPYIIIIE;

— COYCTAHME HA 3aHATHUSIX BCEX BUJOB PEUCBOM JCITECIBHOCTH (TOBOPEHHUS,
CITyLIaHMsI, YTCHUS, IMChMa, 3pUTEILHOIO BOCIIPHUSITHS C JIUIA TOBOPSIIETO);

— mpeaocTaBieHue 00pPa30BaTEILHOTO KOHTEHTA B TEKCTOBOM 3JICKTPOHHOM
dbopmare;

— MpPEIOCTaBICHUE BO3MOXKHOCTH TPEAKYPCOBOTO  O3HAKOMJICHUSI C
coZiepKaHWeM Y4eOHOW JMCIUIUIMHBI W MaTepHajoM IO Kypcy 3a Cuér
pasMmerieHus: “HGOpPMAIMK Ha KOPIIOPATUBHOM 00pa30BaTeIbHOM IOPTAJIE;

— BO3MOXKHOCTh BECTH 3allMCh Y4eOHOW WH(pOpMAIMK CTYACHTAaMH B
ynoOHOM i HUX (opMme (ayaualibHO, ayJAHOBH3YaJbHO, B BHJC IOMETOK B
3apaHee MOATOTOBJICHHOM TEKCTE).

— NMPUMEHCHHE ITOATAITHOM CHCTEMBbI KOHTpPOJs, 0oJiee YacThlii KOHTPOJIb
BBITIOJTHCHHMS 3a/IaHUM I CAMOCTOSITSIIBHOM paOOThI,

— CTUMYJIMPOBAHHE BBIPAOOTKH Y CTYJACHTOB HaBBIKOB CAMOOPTaHU3AIMHA U
CaMOKOHTPOJIS;

— HaJU4He Tay3 JJIS OTIbIXa ¥ CMEHBI BUJIOB JICITEILHOCTH IO XOTY
3aHSATHS.



