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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 xumuu ot 25.04.2022 r., npotokoi 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 aucuumanHsl «XUMMUWS» saBnsercs ¢dopMupoBanue
KOMIUIEKCA  TEOPETUYECKUX  (PYHIAMEHTANbHBIX 3HAHUW NI Pa3BUTHUS
XUMHYECKOTO MBIIIICHUSI 00YyJarommxcsi, Kak OCHOBBI €ro O0IIEeTeOpeTUIEeCKOn
MOATOTOBKH, TpeOyeMol il pemieHuss oOmux 3amad  npodeCCHOHATBHON
NEeSATEIbHOCTH, B T.4. C UCIOJIb30BaHUEM MATEMAaTHUECKOTO anmapara.

3agauM QIMCUMILINHBI

— (GopMUpOBaHUE COBPEMEHHBIX MPeICTABIEHUM

0 KJIacCU(pUKALUM U HOMEHKIAType XUMUYECKUX COCIMHEHMH U UX
MPOU3BOIHBIX: TIOJIMMEPOB, MOBEPXHOCTHO-AKTUBHBIX BEIIECTB;

00 OCHOBHBIX 3aKOHAX XMMHUH U UX MIPAKTUYECKOM UCIOJIb30BaHUH,

O CTPOEHMHM U CBOMCTBAX XHMMHYECKHMX BEUIECTB M HMX IPAKTHYECKOM
IPUMEHEHUH;

00 OCHOBaX 3JJIEKTPOXUMHYECKUX IMPOLECCOB B PA3IUYHBIX TEXHUYECKHUX
YCTPOMCTBAaX (XUMHYECKME WCTOYHUKM TOKAa) W TPU KOHTAKTE MAIIUH U
o0opylioBaHUsI C OKpyKawomieh cpeaoil (Koppos3us, CHocoObl 3alMUThl  OT
KOPPO3HH);

— npuodpereHue 3HAHUM

00 OCHOBHBIX XHMHYECKHX U (U3UKO-XMMHYECKUX CBOWMCTBaX METAJUIOB,
CIUTABOB, BSDKYIIUX CTPOMUTENIbHBIX MAaTE€pUAJOB, MPUMEHSEMBIX B CTPOUTEIHLHOM
b1 () K

O CBOWCTBAaX PACTBOPOB pa3MYHBIX BEIIECTB, CIOcCO0ax pacyeTa W
MPUTOTOBJICHHUSI PACTBOPOB TPEOYEMBbIX KOHIICHTPAIMM, METOJaX KOHTPOJIS
apaMeTpoB PacTBOPOB (KOHLIEHTpAIIMii, moka3zaTesns pH, )KeCTKOCTH BOJBI U T. 11.);

— pa3BUTHE HAYYHOTO MBIIUIEHUS M OOIIETEXHUYECKOH HJPYAUIINH,
MO3BOJISIONIME pellaTh MHOTOOOpa3Hble 3aJayd  XUMHUYECKOTO U (PU3HKO-
XUMHUYECKOTO HaIlPaBJICHUs], BCTPEUAIOIIHUECS B IPAKTUKE;

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

— npuodpeTeHue yMeHHH

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

OTpPEJICICHUST  XapaKTEPUCTUK  XUMHUYECKOTO  mporiecca  (SBIEHUs),
XapaKTepHOro i OOBEKTOB MNPOPECCHOHATIBHON JEATENbHOCTH, Ha OCHOBE
HKCIEPUMEHTAIIbHBIX UCCIIEA0BAHUN;

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

MPOTHO3UPOBAHMUSI OLICHKM BO3JICUCTBHS TEXHOTCHHBIX (DaKTOpOB Ha
COCTOSIHUE OKPY>KaIOILIEeH Cpebl.



2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHUSI 1O

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

B pe3yiabrare ocBOeHMS AUCHUILIMHBI (OpMHPYIOTCS CJeayHolIHe
KOMIIeTEeHINHU:

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

3 MecTo aucuuniaunbl B crpykrype OITIOITI BO

«XUMUSD» SBISIETCA TUCHUIUIMHONM oOs3arenpHOor yactu OIIOII BO
noaAroToBkd  oOydarormuxcss 1o Hampaeinermio  08.03.01  CrpoutenbcTBO
HaIpaBJICHHOCTH «IIpoekTupoBaHue 3MaHUN.

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

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
(mpoexTt)*

HET -

—— IIPOYME BUJIBI
CaMOCTOSITENIbHOM paboThI

HTOro mo Aucuunjinue 108




5 Conep:xkanue JMCUMIIMHBI XUMMUS

[Io wrtoram w3y4aeMoOW NWCIUIUTMHBI CTYIACHTHI (0Oydaromruecs) cHaroT
IK3aMeEH.
Hucrumnaa m3ydaercs Ha 1 kypce,B 1 cemectpe (ouHas hopma).

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

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 XMMUH.
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
No OCHOBHBIC BOMPOCH! : = ¢dopme | yeckme | dopme | aTopH | popme Camocto
z £ o | Jlekuun | mpakTH | 3aHATH | OPAaKTH | bie HpaKTH4e | sATeIbHAs
E 3 5 YEeCKOH | o 4EeCKOH | 3aHATH | CKOH paboTta
E. = S MOJrOT HOATOT | 5 HOATOTOB
& £ 3 OBKHU OBKH Ku*
cpenbl. UHruoutops
KOPPO3UH.
HTtoro 16 30 59

Conep:xanue M CTPYKTYpPa JUCUUILIMHBI: JIa00OpaTOPHbIE 3aHATHUA 110 dopMam
00y4eHus (04HOE)

1/

Tema.
OCHOBHBIE BOTIPOCHI

DopMupyemble
KOMICTCHITIH

Cemectp

Ounas
¢dopma
o0OyueHwus,
yac.

O3HaKOMJICHHE C TEXHUKON 0€30MacHOCTH paboThI B
XUMHYECKOH J1abopaTopuy, Ha3HAYEHHEM XUMHYECKOU
MOCYIbI U 000PYIOBaHHS.

OcHogHble nOHAmMUA XUumMuu

JlabopaTopHas paboTa: OnpeneneHne MaccoBOi JOIM OKCHIA
memu (1) B kap6onate rupokcomesu (I1).

IosicHeHue 1 UCTIONIb30BaHUE OCHOBHBIX 3aKOHOB XUMUH B
pacUeTHBIX 3a/1a4ax U NpuMepax.

Camocmosmenvhas paboma

OIIK-1 1

Knaccugukayus neopzanuueckux coeounenuit
JlabopatopHas paboTta: [TomyueHre U H3ydYeHUE CBOMCTB
MpeAcTaBUTENeH BaXKHEUIINX KJIACCOB HEOPTaHUYECKHUX
COEIMHEHUN.

Odopmnenue npomokoia binoaHe s, 1aO0paAMopHol
pabomul ¢ 8b1600aMU NO NPOOCTAHHBIM ONBIMAM NOO
PYKOBOOCMBOM NPenooagamers.

OIIK-1 1

DHepzemuxa XumMuueckux npoueccos

1.JIaboparopHas padota: OnpenencHre TermIoBoro 3G pexra
XUMHYECKHX peakuuii. OpopMiieHne TPOTOKOIA BEIIOIHEHHUS
nmabopaTopHOH pabOTHI

2.Ha ocHoge pacuemog mepmoouHamuyecKux napamempos
(pazbop memamuuecko2o 8apuanma 0OMauiHe20 3a0anus)
onpedenenue muna peaKyuu: IK30- wiu IH00-, d MAaKHce
BO3MONCHOCTU €€ CAMONPOUZBONLHOL0 NPOMEKAHUSL.

OIIK- 1 1

Xumuueckas KUHEMUKA U KamMaius.

Jlaboparopras pabota: CKOPOCTh XUMUYECKUX PEAKIUI 1 e
3aBHCHMOCTD OT KOHIICHTPAIIUH, TEMIIEPATyPhI U IIp.
Ogpopmaenue npomorkona ulnoaHe st 1a00pamopHoll
pabomwi

Jlaboparopras paboTa: XuMHIECKOE paBHOBECHE.
HUcnonp3oBanue npunnuna Jle lllaTense npu onpeneieHnu
CMEIICHHUS XHMAYECKOTO PAaBHOBECHUS

Ogopmaenue npomokona 8binoaHeHus 1a00pamopHol
pabomul

Pewenue 3a0au no kunemuxe.

OIIK -1 1




Cmpoenue amoma

CrpoeHue U XapaKTEPUCTHKA CBOMCTB aTOMOB 3JIEMEHTOB B
COOTBETCTBHH C UX PACTIONIOKCHUEM B MEPUOMICCKOM
cucteme . . Menpaeneena.

Iepuoouyeckuil 3aKoH U NEPUOOUYECKASL CUCEMA 8 Ceme
COBPEMEHHOL MeopuU CIMpOeHUs: amoma

JlabopatopHnas paboTta: [IporHo3upoBanre CBOWCTB BBICIITUX
OKCHJIOB U TUAPOKCHIOB dyieMeHToB |11 mepuona.
Pexomenoayuu u aneopumm evinonneHuss 0oMauHe2o
3A0aAHUSL.

OIIK -1

Xumuueckan cé:a3v, CmpoeHue npocmenuux MoaeKyn
TuIel XMMUYECKUX CBSI3eH, MEXaHU3M MX 00pa3oBaHus,
BIIMSIHUE BHJIA CBSI3M HA CBOMCTBA BEIIECTB, BUJIbI
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUSA, KOT€3Usl U aAres3us,
MIOCTPOCHHUS MOJIEIeH MpocTeHmx Monekyil. CTerneHb
OKHCJICHHS 3JIEMEHTOB. BaJIeHTHOCTS.

Pazbop memamuueckozo eapuanma domauine2o 3a0aHUA.
Camocmosamenvuas paboma

OIIK -1

Komnnekcooopazosanus 6 600nwix pacmeopax
JlabopaTopHast pabota: IloryueHne u uccie0BaHNe CBOHCTB
KOMIUTIEKCHBIX COETMHEHHH.

Odghopmnenue npomokona 6bInoIHEHUA TAOOPAMOPHOL
pabomul

3awuma omuema no svinoanennol pabome.

OIIK -1

Konumponsnas paooma Ne 1 (memwt 1-7)

OIIK -1

Pacmeoput

1.CriocoObI BRIpaXCHUST KOHIICHTPAIIMU PACTBOPOB.
PacueTHbIi IpaKTUKYM.

2.JIabopatopHas padboTa: [IpuroroBicHre pacTBOPOB.
Camocmosmenvroe oghopmiernue npomoxona 1adopamopHoll
pabomul

Pacmeopul 3n1ekmponumos

JlabopaTopHnas paboTa: VloHHBIC peaknny.

Ognadenue mexHuUKoU COCMABIeHUs. YPABHEHUU OUCCOYUAYUU
DA3TUYHBIX INEKMPOIUNOE8 U UOHHO-MOLEKVIAPHBIX YPAGHEHUT
peaxyutl.

Odopmnenue npomokoia 8blnoaHe st 1AOOPAMOPHOT
pabomul

3awuma omuema no gvinoanenHou pabome.

OIIK -1

10

Pacmeopot

Hucconumanus Bonbl. Bogopoanslil mokasarenb, METO/IbI €70

OTIpeIeNeHUs.
JlabopatopHras pabota: ['mapomus coxeir. OOpaTuMbIil 1
HeoOpaTHMEI cirydau ruaponmnsa. Onpexencane pH
PacTBOPOB Pa3IMYHBIX IO COCTABY THAPOIUIYFOIUXCS
coJielt.

Ogopmaenue npomokona 8binoaHeHus 1a00pPaAmMopHoT

pabomul

3awuma omuema no evinoanenHou pabome.

OIIK -1,

11

OCHOBBI KOJIH4€CTBEHHOT0 00EMHOI0 aHAJIN3A
(TMTpUMeTpHS)
Jlaboparopnas pabota: Onpeaenenue o0Ien KeCTKOCTH
BOJIbl METOZIOM KOMIUIEKCOHO-METPUYECKOT0 TUTPOBAHHSI.
Ogpopmaenue npomoKona 8bINOIHEHUs 1aDOPAMOPHOT
pabomul

3awuma omuema no evinonnenHoll pabome.

OIIK- 1,

12

KoJutonaHoe cocTosiHNE BEIIECTB

JlabopatopHas paboTta: [TomyueHne reneid, KOJUIOUIHBIX
PacTBOPOB M U3yYCHHE UX CBOWCTB.

Ogopmaenue npomokona 6binoaHeHus 1a00pamopHol
pabomul

3awuma omuyema no evinoaHeHHoU pabome.

OIIK- 1,




XHMHS BSLKYIIHX CTPOUTEIBHBIX MATEPHATIOB
JlaGoparopras paboTta: MuHepaibHbIC BSDKYIIHE, TTOTydeHHE,
13 | cBoiictra ) OIIK -1, 1 2
Ogopmaenue npomokona 8binoIHeHUs 1AOOPAMOPHOL
pabomul

3awuma omuema no svinoanenHol pabome.

OKucnumensbno-60ccmanogumenbHble peaKyuu
JlabopaTopHsie paboTh: OKHUCINTETFHO-BOCCTA-
HOBUTEJIBHBIE PEAKLUK C YYaCTUEM CIIOXKHBIX Be-
1mecTB. OKHCIUTETLHO-BOCCTAHOBHUTENLHBIE PEAKIHH C
y4acTUEeM IPOCTHIX BELIECTB — Memalog.
Odghopmnenue npomokona 6binoIHEHUA 1AOOPAMOPHOTL
pabomul
Ocnogvt 3neKmpoxumuu
DJ1eKTPOAHBIN MOTEeHIHAJ, T IbBAHHYECKHE 3JIeMeHThI OIK-1 1 2
JlabopatopHnas pabota: VzydeHnue paboTh rabBaHIYECKOTO
aneMeHTa THa Jlanusinsa-Akoou. SBienne moaspuzamum.
Wamepenne D]/1C.
Wzyuenne paboTHI rarbBaHNIECKOTO 31eMeHTa BosbTa 1
KOHIICHTPAIIMOHHOTO TAJIbBAHWIECKOTO 371eMeHTa. Pacuer
SAC.
Odghopmnenue npomokona 6bInoIHeHUA 1AOOPAMOPHOL
pabomul
3awuma omuema no gvinoanennol pabome.

14

OcHosbl IneKmpoxumuu

JlabopaTopHas paboTa: DICKTPOXUMHUYECKAsT KOPPO3HSL.
15 [IpoayKTHI KOPPO3HUH. OIIK -1, 1 2
MeToABI 3aLIHUTHl OT KOPPO3HH.
Tecmupoeanue.

Koumponvuas pasoma Ne 2(memot 9-14)

Htoro 30

6 IlepeyeHb Y4eOHO-METOAMYECKOT0 O0ecedeH sl AJIs
CaMOCTOSITEJIbHOM Pa00ThI 00y4YAKIIMXCH 10 IMCHUIIIHHE

6.1 Metonuyeckue ykazaHus (COOCTBEHHbIE pa3pabOTKU)

1. IlectynoBa C. A. PacTBOpBI U Apyrue QucrepcHblie cucteMbl: yued. mocodue /C.
A. Tlecrynosa, E. C. Kocrenko, E. A. Kaliroponosa. — Kpacuonap, 2013. —479 c.
https://edu.kubsau.ru/file.php/105/04 Rastvory i drugie dispersnye sistemy Pestunova Kostenko K
aigorodova.pdf

2. IlectynoBa C. A. KowmmiekcHble coeauHeHus. KomriekcooOpazoBaHue B
BOAHBIX pacTBopax: yueb. mocodue / C. A. Ilectynona, E. C. Kocrenko,

E. A. Kaitroponosa. — Kpacunonap: Kyo6I'AY, 2013. — 161 c.
https://edu.kubsau.ru/file.php/105/01 Kompleksnye soedinenija Pestunova Kostenko Kaigorodova.p

df

3. IlecrynoBa C. A. XuMUS BOJBI: TECOPSTUUCCKUE U MPUKJIATHBIC ACTICKTHI :
yuae0.mocodue / C. A. IlectynoBa, E. A. Kaiiropomosa. — Kpacuonap :
Kyol'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 J. A. UnauBuayanbHbIE 3a0aHUs TSI CAMOCTOATEIHLHON PabOTHI
CTYACHTOB T10 XUMHUH: Y4uel.-MeTOI. pa3pald. sl MOATOTOBKH OaKaaaBpOB
WHKXCHEPHBIX, arPOHOM. U OHOJIOT. CIIEITUATBHOCTEH arpap. By30B / D. A.
AnekcannpoBa ap.— Kpacaomap : KyoI'AY, 2016. — 88 c.

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

5. Kaiiroponosa E. A.Ilonyuenue, pu3nKo-XUMUYECKUE CBOMCTBA 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. Xumus B CTpOUTENBCTBE [DIIEKTPOHHBIN pecypc] : KoHcrekT Jekiuit / HO.B.

YctuHoBa [M ap.]. — DIEKTPOH. TEKCTOBbIE JaHHble. — M. : MoOCKOBCKUi
rOCyJJapCTBEHHBIN CTpOUTENbHBIM yHHBepcuTeT, Al Ilu Op Meauna, 9bC ACB,
2015. — 76 c¢. — 978-5-7264-1200-9. — Pexum jgocryna:

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

2.I'aiimyxoBa H. I'. XuMust KOHCTPYKIIMOHHBIX MaTepHalioB: y4eb. 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. laiimyxoBa H. I".DnekrpoxumMudeckue mpoiecchl B TeXHUKE: yueb. 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. AnekcanapoBa J. A. XuMus 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.ohp/105/Uch posobie KHimija metallov 2 1.pdf

5. Xumusi: TEOpETUIECKUE U CIICIIHaTbHBIC aclieKThl : yued. mocooue / H E.
Kocsinok, C. A. IlecrynoBa, U. . Cunoposa, /l. 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. PaGouast TeTpaapr k mabopaTopHbIM padoTaM MO JUCIUILINHE
«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 ocsoenusst OITIOII BO

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

OIIK-1 Cnocofen pematrhs 3aJa4u  NPO(ecCHOHAIBLHON JeSiTeJILHOCTH 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

aﬂeKTpOTCXHI/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.

CnocodeHn pemiats  3aJavuu HpO(l)eCCI/IOHaJILHOﬁ JCATCJIBHOCTH Ha OCHOBEC HCHOJb30BAHUSA

TCOPETUYECCKHUX U MPAKTHYCCKUX OCHOB €CTECTBCHHBLIX M TCXHHUYECCKHUX HAYK, a TAKKEC MATEMATUYCCKOI0

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 | 3HAHUS YpOBHE BOIIPOCHI
MPOTEKAOINX Ha 00BEKTE XUMHYECKIX ¢usndeckux ¥ | GuU3NUeCKUX W | GU3NUECKHE | YICHOB
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
IKCTIEPUMEHTAIBHOTO Jia  o0BEKTOB | mpoliecca mporiecca 0 Imporiecca
HCCJIEIOBaHUM npodeccuoHans | (ABICHHA), (sBEHUA), (srBIEHUS),
HOM XapaKTEepHOTO | XapaKTepHOro | XapaKTepHOTr
JIeSITeIIbHOCTH, JUIT OOBEKTOB | 11 OOBEKTOB | O ULt
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 | ro U | TeOpeTHyecK
9KCIIEPUMEHTA | 3KCIIEpUMEHTa | Oro u
JIBHOTO JIBHOTO 9KCTIEPUMEH
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 XapakTepucTu | xapaktepuctu | xapakrepuct | BKP,
JIeITeIbHOCTH, 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 XapaKTEepHOTO | XapaKTepHOro | XapaKTepHOTr
JIeSITeIIbHOCTH, U1 OOBEKTOB | i1 OOBEKTOB | O JUTS
Ha ocHOBe | mpodeccuona | mpodeccuoHa | 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 ITpencraBienue 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 ¢dusngeckne 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  JUI | 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 anreOps! 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 NIPUMEHEHUEM | MPUMEHEHHEM | MPOIECCHl, C
anreopsl U | METO/0B METOZIOB IIPUMEHEHUE
MaTeMaTU4eCKO | JIMHEHHOU JIMHCHHOI M  METOJOB
TO aHaIHu3a anreOpsl u | anreOpsl U | JIUHEHHOU
MaTeMaTH4ecK | MaTreMaTH4YecK | 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 Pemenue 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 OKPYXKAIOLIEH 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 COCTOSTHHE 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,

HeoO0XoAuMblIe /1Jisl OleHKH 3HAHMi, YMeHHii, HABBIKOB, XapaKTePHU3YIOIIHX
3Tanbl popMUPOBaHUA 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 OLICHOUHBIX CPEICTB
u3 Tabmuubl 7.2: KEWChl, KOHTPOJBbHBIC 3aJlaHusl, TECThl, TeMbl pedeparon
(IOKJIaNoOB), U T.1.

Texyuuii KOHTPOJb MO JTUCHUIUIMHE «XUMHUS»  [O3BOJISIET OICHUTH
CTENEHb BOCTPUSTUS y4eOHOr0 MaTepuaia U MPOBOAUTCS ISl 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 ONpPENENIEHHbIX TEM JUCHUIUIMHBI) 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 3aKO0HBI ¥ 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).

Beruucianure a0COMIOTHYI0 M OTHOCHUTEIBbHYH OIIMOKHM OIpelesIeHHs.
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 skBuBasieHToB: 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 reme 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 Ccynb(hara Mem | H., TIMHK METAUTHYECKHUM, TPOOHpPKA.

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

B) PeakTMBBI: HACBHILIEHHBIA PACTBOP THIPOKCUAA KATBIH, OKCUJL YIIepoaa
(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 ypaBHEHUS XUMHUYECKUX pEaKIM, MPOTEKAOIMIMNX 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 BBIBOJ: pEaKIMsIMU, MEXKIYy KaKUMU KjaccaMu
HEOPTaHUYECKUX COCAMHEHUN MOKHO MOTYYUTh CPETHUE COITU?

KonTpoJsbHbIe BONPOCHI
Hanummre ypaBHeHUs peakuuil, ¢ IOMOIIBIO KOTOPBIX MOYKHO 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)

(OHeprernka XUMHYECKHX MPOLECCOB)
A) OnpenesieHre HAPABJIEHHOCTH NMPOTEKAHUS MpoLecca
1. Ucnons3ys crnipaBOYHBIE JaHHbIE TAOJIMIIbI, ONPEACIUTE U300apHBI TENI0OBOM

> 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. Omnpenemure u3MmeHenue »HTporuH ASlgg 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 CTIpaBOYHbBIC JaHHBIC Tabmuibl. [1o 3HaKy n3MeHnenus sHepruu ['nd6ca
AG%gs cmenaiite BBIBOA 0 BO3MOKHOCTH CAMOINIPOM3BOJILHOIO NPOTEKAHMS

peakumu.
Tabnuua CrangapTHEIE 3HaYEHU TEPMOJIMHAMUYECKUX BEIMYMH HEKOTOPBIX BEILECTB

Bemectso | CocrosHue AHO%05 ke AGO08 ke S%gs,  JIx/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»

Oo6opynoBanne u marepuaibl. 1. Hurpat ammonuss NHsNO3. 2. Crakansr
(250-300 mm). 3. TepmoMeTp, YKpETUICHHBIH B IITATHBE.

BoinosiHenue. B crakan Haseldite HEMHOro BOAbl. OIyCTUTE TEPMOMETP,
IIOTPY3HB €ro IMAPUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOKEK MEIKHUX
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 pacrBopeHust
NHsNO:s.

Keiic-3aganue mo reme Ne 2 «3aBHCMMOCTBb CKOPOCTH XUMHYECKOM
pPeakuMu OT Pa3JIHYHbIX GaKTOPOBY.

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 MMUIETKH, CEKYHIOMED.

Tuocynbdar HaTpus pearupyer € CEpHOW KHUCIOTOW MO CIEAYIOIIEMY

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

[Tpu3HakoM TmpoTeKarolled peakuu sBIseTCs 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 A0BeIUTEe 00bEeM B MpodupKax a0 12
Kareib, 100aBUB B KaXAYyI0 BOJY, KaKk yKazaHo B Tabsuuiie 1.



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

Kak ToibKO MOSBUTCS MyTh, BHIKIIIOUUTE CEKYHIOMED, U 3aHECUTE PE3YJIbTAT
B Ta0ymIy 1.

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

3amanue. 3anUCh JAHHBIX ONbITA.

1) 3anecute B TabMUIly JaHHBIE, MPOBEAECHHBIX UCCIEI0BAHMIM

Tabaunua - JlanHbIe OnbITa

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

2) Paccunraiite OTHOCUTEIBHYIO TPAKTUYECKYIO CKOPOCTh PEAKIIUH IS
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) Tloctpoiite rpadguk 3aBUCUMOCTH OTHOCUTEIHHON MPAKTUYECKON 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
KOHLEHTPAUMH 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
pacTtBopa THOCYyJb(haTa HATpUsd U § KarUIsIMH BOJIbI, B IPYT'YIO — C OJHOM Karjieu
CEepHOM KHUCIOTHI. Yepe3 5 MUHYT cMemaiTe colepKuMoe MpOOUPOK U OTMEThTE
BpEeMsI MTOSIBJICHUSI MYTH.

[ToBTOopuTe ombiT mpu Temmeparype Ha 20 © u 30 ° BpImle KOMHATHOMN
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 Baut-I'odda.

OnbiT 3. BiausiHue nNpUpPOALI PpearupywIUX BelleCTB HAa CKOPOCTH
XUMHUYECKOH peakuumn

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
MIPOUCXOIUT U3MEHEHUE OKpacku pacTBopa. ChopmynupyiiTe BHIBOJ O BIUSHUU
MPUPOBI PEATUPYIONTUX BEIIECTB HA CKOPOCTh XUMUYECKOW PEaKIIUH.

BoinosinuTe pacueTHoe 3aganue no reMe «CKOpoCcTh XMMHUUECKUX PEAKLIUN»

ATMochepHbIe 3arpsiI3HeHHS TOCTENIEHHO YHUYTOXKAIOT 3al[UTHBIA 030HOBBINA CJIOW 3eMJIH.
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 Konyenmpayus o3ona ovina 0,3 monv/n, a uepe3 35 ¢ om nauana peakyuu cmand
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

Oo0opynoBanne u marepuajibl. 1. UeTeipe KOHWYECKHE TpOOHpKH. 2.
[Munerku. 3. Benbiit axpan. 4. Xiopun xenesa (111) FeCls 0,0025 1. 5. Poxanua
kamus KSCN 0,0025 u. 6. Xnopun kamus KCI (kpucramimueckuit). 7.
JuctunnupoBaHHas BOJA.

Boinosinenue pa6oTbl. B yeThipe KoHMUECKUE MPOOWPKH BHECUTE 1O S5-7
kanenb 0,0025 H. pactBopoB xiopuna xkenesza (I1I) u ponanuna kamus. PactBopsl
pa3MelainTe CTeKISHHOW Majloykod M moctaBbTe B mITaTuB. OIHY MPOOHMPKY C
MOJIYyYEHHBIM PACTBOPOM COXpPAHUTE MJii CpPaBHEHUs pe3yJlbTaTOB oOImbITa. B
ocTajbHbIE NMPOOMPKU JO0OABbTE CIEAYIOIIME PEAKTHBBL: B MEPBYIO - | Karuio
HACBIIIEHHOTO pacTtBopa xjopunaa xkeneza (III), Bo Bropyto - 1 kammo
HACBILIEHHOI'O PAcTBOpa POAAHUIA KaJUsA, B TPETHIO - HECKOJBKO KPUCTAIIIMKOB



xynopuaa kamus. CpaBHUTE WHTCHCHBHOCTh OKPACKH TIOJYYEHHBIX PACTBOPOB C
WHTCHCHUBHOCTBHIO OKPACKH 3TAJIOHA.

3anuch JAHHBIX ONbITA. 3alUIIUTE CBOM HAONIOACHHS MPHU IPOBEICHUU
pabotbl. CocTaBbT€ YpaBHEHHE COOTBETCTBYIOIICH OOpaTUMOW peakuuu u
HAIUIITUTE BRIPAKEHNE KOHCTAHTHI PABHOBECHSI.

1. Kakwue BemiecTBa HaXOAATCS B UCCIIEAYEMOM PACTBOPE MIPU PABHOBECHH?

2. Kakoe BemecTBo MpUIaeT pacTBOPY KPACHYIO OKPaCKy?

3. Kak w3MeHseTcs WHTEHCHBHOCTh OKpAacKd pacTBOpa H, B KaKOM
HaIlpaBJICHUN CMEIIAETCS pPaBHOBECHE JaHHOW pPaBHOBECHON CHCTEMBI TMPHU
nobasneHuu: a) xaopuaa xenesa (III); 0) pomanuma kaaus; B) Xjaopuaa Kaaus?

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

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

Boinosinenue padorbl. Haneiite B aBe mpobupku 1mo 3 cM® HOOHOM BOABI U
no0aBbTe B KXKAYIO0 U3 HUX Mo 1-2 Kammu pacTBopa Kpaxmaina. Harpeiite onny u3
npobupok. CpaBHUTE OKPACKY.

3aganme. VYKaXuTe HaNpaBICHHE CIBAra XHMHYECKOTO PpAaBHOBECHS IpHU
MOBBILICHUH TEMIIEPATYPBI U 3HAK TEIIOBOr0 3 (eKTa peakuu.

KoHTpoJibHBIE BONIPOCHI

1. UTo moka3bIBa€T CKOPOCTh XUMUYECKOW PEaKIuu?
2. ChopmynupyiiTe 3akoH nercTByromux macc ['ynpnoepra u Baare.
3. Harmummre kuHeTUYECKUE YPAaBHEHUS CKOPOCTEH IPsIMOM U 00paTHOM peakiuit
JUISL  XMMHUYECKOTO0 Ipolecca:

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

Keiic-3ananue no teme Ne 3 «Crtpoenue aroma. [lepuoauveckuii 3aKoH
U nepuoanyeckas cucrema /I. U. MenaesaeeBa»



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

eab 3ansaTHA

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

2. HayuuTph ompenensiTh YUCIO AJIEMEHTAPHBIX YACTHUI] B aTOMaxX KayKIIOTrO
AIIEMEHTA, MPUHAJIEKHOCTh UX K METAJIJIaM WJIM HEMETaJIaM.

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

4. IToMo4b NOJYYUTh MPAKTHUECKUE HABBIKWA OMPEACICHUS:
- CTEIIEHEW OKHUCIJICHMS aTOMOB;
- HamucaHus (QOPMYJT COOTBETCTBYIOIIUX OKCHIIOB, THAPOKCHIIOB, JIETYyUHUX
BOJIOPOJIHBIX COCIMHEHUH (TIPU UX HAJIUYUN);
- XapakTEepUCTUK  (PU3MYECKHMX U XHUMHUYECKHMX CBOMCTB JJIEMEHTOB U UX
COEIUHECHUM.

IIpumep. CocTaBbTe NEKTPOHHYIO U AJIEKTPOHHO-TpaPUIECKyI0 HopMyITy
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:
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XapakTepucTruKa aToMa XpomMa

1. Cr — merain, d — siremenT.

2. Banenrnsle cocrostaug: | - VI.
3. Bo3moxknble cteneHu okuciaeHus: 0, +2, +3, +6.
Cr’-2g —»Cr? Cr%-3g —Cr* Cr?- 68 —Cr*®

XpOM MpOSBIISIET BOCCTAHOBUTEIIBHBIE CBOKCTBA.
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 xucnoit cpene ambonut nposiBiIsieT OCHOBHOM XapakTep, a B IIETOYHON
cpene — KUCIbIA XapakTep:

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

Ipumep. lcxons u3 MOJNOXKEHUS DIEMEHTA B MEPUOJUYECKON CUCTEME U
CTPOCHHMSI €TO aToMa, JailTe MOJHYI0 XapaKTEpUCTUKY MapraHiia u Opoma.

a) COCTaBbTE HJIEKTPOHHBIE 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, Metast

+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? - 2& —Mn*? MnO — Mn(OH);,
Mn° - 3¢ ->Mn*3 Mn,O3; — Mn(OH)3 (H3Mn03)
Mn? - 48 —Mn* MnO, — Mn(OH)4 (HsMnO,)
Mn? - 68 —Mn*® MnO3; — H,MnO,
Mn° - 78 —Mn*’ Mn,O; — HMnO,
bpom — p-anement VII-A rpynnsl, HeMeTamn
as 12
5BI01522522p535230°3d 24s24pS [

Ha BHemHeM 3HEpreTM4ecKOM YPOBHE y aroMa OpoMa CEeMb BaJICHTHBIX
ANEKTPOHOB. ATOM OpoMa JIErKO MPUHUMAET JIEKTPOH, 00pa3ysl OTpHLIATEJIbHbBIN
VIOH:

Br’+ 1¢ — Br!

[IpuHUMasT 37IEKTPOHBI, aTOM OpOMa MPOSIBISAET OKUCIHUTEIbHBIE CBOMCTBA,
YTO XapaKTpH3yeT ero Kak THUIHWYHBIA HeMmeTawl. bpom oOpasyer nerydee
BOJIOPOJIHOE COeMHEHNE - OpoMoBoopoa HBT.

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

Br-1e - Br't  Br,0 — HBrO

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

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

KouTposbHbIE BONPOCHI

1. JlaiiTe onpeneneHne NOHATUAM: aTOM, XUMUYECKHUM DJIEMEHT.

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

3. Kakue KBaHTOBBIE YHCIIA XapaKTEPU3YIOT DJHEPreTUYECKOE COCTOSHUE
AIEeKTpoHa?

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

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

6. Kak 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 KOHPUTYpalUiX 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
OKHCIJIEHUS

8) opOuTanbHBIH
paguyc, HM

9) moreHIMan
HoHU3a1uu, 3B

10) oTHOCHUTEITB-
Hasl 3JIEKTPOOT-
pPHUIATEITLHOCTD
11) dopmyna
OKCHJIa

12) dopmyna
THIPOKCHUIA

13) xapakrtep Ok-
CHJIa, THIPOKCHIA




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

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

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

14. Yto Takoe OTHOCUTEIIbHAS 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-3aganue mo teme Ne 3
«Xumnueckasi cBsizb. CTpoeHHe NPOCTEeHIIINX MOJIEKYJD)

Baganue 1. [lns coequnenwmii I, HI, CrCls, PbO,
(H20)n, CH4
a) YKa)XUTE TUTT XUMUYECKOH CBS3H B MOJICKYJIax;
0) cocTaBbTE AIIEKTPOHHBIE CXEMBI 00pa30BaHMsI MOJIEKYJI C KOBAaJIEHTHON
cBs3bto. OnpesenuTe BaAIEHTHOCTh U CTETIEHb OKUCIICHUS;
B) U300pa3uTe 3JIEKTPOHHBIMU YPaBHEHUSMH MPOLIECCHl 00pa30BaHUs
MOJIEKYJI C HIOHHOM CBSI3bIO;
T) YKaXHUTE TUIl THOPUIN3ALIUY YTJIepoia B MOJIEKYJIe MeTaHa U
n300pa3uTe reoMeTpUUIecKyro GopMy MOJIEKYJIbl, YKaXKUTE BaJICHTHBIN yTroJl.
CoopmyampyiiTe, Kak BU/ CBSI3M BJIUsieT HA CBOCTBAa XMMHYeCKOro Belecrsa?

CamocrosiTeibHas padoTa o Teme

3aganue 1. A) Onpenenure TUIBI XUMUYECKUX CBSI3€H B MOJIEKYJIaX CIEAYIOLINX
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 COCIMHEHMAX C KOBAJIEHTHOW CBSI3bI0 COCTABHTE DJIEKTPOHHBIE CXEMBbI 00pa30BaHMS
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 OKUCIIEHUS 3JIEMEHTOB.



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) Ompenenure dJIEMEHTHI, KOTOPHIM  COOTBETCTBYIOT  JaHHBIE  3JCKTPOHHBIC
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 cxemy NepeKpbIBaHUS AaTOMHBIX OpOHTAaNEH.

r) YKaXUTE THIT MOJIEKYJIBI.

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

BasneHnTtHbIe 27IEKTPOHBI paCIpeACTUTE IO OPOUTAIISIM.

Onpenenute BO3MOKHBIE BAJICHTHOCTH U CTCTICHA OKUCIICHHUS STUX JJICMCHTOB.

OOBbsicHHTE, ITOYEeMY BBICIIIAsI CTETICHb OKHCIICHUSI aTOMOB (hTOpa, a30Ta, JKejie3a U HUKEJIS
HE COOTBETCTBYET HOMEPY TPYIIIBI?

3aganue 5. J[aHbI SNEKTPOHHBIE KOH(PUIYypallMud BaJCHTHBIX SJEKTPOHOB XMMHUYECKUX
3JIEMEHTOB:

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

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

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

B) CoctaBbTe (POPMYIBI OKCHUIOB M THAPOKCHIOB, HA30BUTE WX, YKAKUTE THUIIBI CBS3CH
MEXy aTOMaMH B MOJICKYJIax.

r) Pacnonoxxure BhICIIE THIPOKCHIBI B MOPSIIKE YBEIMUEHUS KUCIOTHBIX CBOMCTB.

3aganue 6. OnpenenuTe U3MEHEHHE MOIIPHOCTHU 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 OpOUTAJIeH B MOJIEKYJIE, YKAXKUTE THUIT MOJICKYIIBIL.

KontpouabHbie Bonpocs! o TeMe 3. XuMu4ecKas CBi3b
1. Kakue cymecTByrOT THUIIBI XUMAYECKOU CBA3U?
2. KakoB mexanm3Mm KoBasiecHTHOM cBsa3u? Urto Takoe mHa cBa3u? OT yero
3aBUCHUT aiuHa cBs3u? IlodyeMy mpu oOpa3oBaHUU CBSI3U BBIJEISETCS SHEPrHsi?
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. O0bsaAcHUTE TOHOPHO-AKLIEITOPHBIM MEXaHNU3M KOBAJEHTHOM CBA3M Ha NpUMEPE
obpaszoBanus noHa ruapokconus [HzO]".

5. Uro Takoe noHHas cBsa3b? Kakumu cBoiicTBaMHM 00Jaal0T COEAUHEHUS 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 METAIIIOB POPMHUPYETCSI HOHHAS CBSI3b?

9. B yeM CXOICTBO M OTIMYHME BOJOPOAHOM CBSI3U OT JpYyrux cBszei? OTBET
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: pacueTHbIH MPAKTHKYM))

Chopmyaupyiite ciaeaywoumue MNOHATHS, MNpeAcTaBbTe  (POPMYJIbHbIE
BbIPAYKEHHUA:
MaccoBasi 10yis1 paCTBOPEHHOTO BEIIECTBA, MOJISIPHAsl KOHLICHTpALMs, MOJSpHAs
KOHIICHTpAIMsl SKBUBAJICHTOB, MOJSUIbHAS KOHLEHTpAIMsS, TUTP pPacTBOpa,
IJIOTHOCTh PAcTBOPA, apeoMeTp (Ha3HAUYCHUE), KPUCTATUIOTUIPAT.
3amanue. 1.M3yunrte TeopeTuuecKuil MaTepual o JaHHOM TeMeE.

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

CMOTPHUTC NCTOYHHK:

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

http://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija_dlja_sa
mostojatelnoi_raboty studentov_po 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.

PemeHu e a) MIOTHOCT, BOAK paBHa lr/cm®, mosTomy Macca BOAEI
o6nemom 282 cm® pasHa 282 T, Toraa Macca MoJy4eHHOro pacTsopa: 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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M, (B)

0) HaxoauM Maccy 1J1 KMCIIOTHI:
M(xucaotel) = p-V =1,031 - 1000 = 10311
Brruncisiem maccy KucioThl, conepxkameiics B 103 1r pactBopa:
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') HaXOJMM TUTP pacTBopa: Tak Kak B li pactBopa coaepxutcs 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 mo TeMe Ne 4 PactBopbl. Ciioco0bl
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 Jlucconuanus Boabl.
BoaopoaHblii mokasareb, ero onpeaejaeHue

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



2. KoHLeHTpayss HOHOB BOAOpoAa B pacteope pasHa 9,610 mons/nm3. Uemy
PaBeH BOJOPOAHBIN MTOKa3aTellb pacTBopa?

3. KoHIeHTpalus THIPOKCHI-HOHOB B pacTBope paBHa 6-1071° mons/nm3. Uemy
PaBeH BOJOPOAHBIN MTOKa3aTellb pacTBOpa?

4. Kakasi KOHIIEHTpaIus HOHOB BOJIOPOJia B pacTBope, eciiu PH pasen 3.25?

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

6. B uem cytb pH-mMeTpuueckoro Meroga OnpeneseHus BEIMYUHBI BOJAOPOIHOTO
nokaszaresns?

7. YUemy paBHa koHreHtpamus nonoB H* u OH B pactBope, pH xoToporo pasex
8,457
8. Uemy pasen pOH 0,01 1 pactBopa HCI?

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

PeakTuBbI: pacTBOp XJlopHujaa Maraus | H., pacTBOp 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 nooassTe 8-10 kanens 1 H pacTBopa COJIIHOM
KHUCJIOTHI, a B Apyryto 8-10 kanens 1 H pacTBOpa ruJipokcuia HaTpusl.

3aganue. 3aNUCh JAHHBIX ONBITA

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

2) Hanumure MosieKyJIsipHbIE 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 THUAPOKCUIA MATHUSL.

Omnpbit 2. ITosiy4yeHne U CBOICTBA THAPOKCHIA INHKA
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 HATPHUSA IO MOMEHTa 0Opa3oBaHHUsS ocanka. B mepByro 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 Habmonaere?
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 HaTpHs U EPEMEIIANTE PACTBOP CTEKJISITHHOM MalOYKOM.

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

JCCOLIMALINIO STOW KUCIIOTHI.
OnbiT 4. Bausinue o4 ¢J1adoro 0CHOBAHUS HA JUCCOLUALMIO 3TOT0
OCHOBaHUS

Boinosinenue ombiTa. B nBe mpoOupku BHecute mo 5-7 kamnenb 0,1 H
pacTBopa ammuaka. B kaxayro mpoOupKy mnpuOaBbTe OJHY KaIUII0 pacTBOpa
uHaukaropa denondranenHa. OgHy TpoOUPKY ¢ paCTBOPOM aMMHUAKa OCTABHTE 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 MoJeKyJspHbIE U MOHHO-MOJIEKYJIIPHBIC YPABHEHUS PEAKITUH.

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

KourpouabHbie Bonpocsl mo Teme Ne 4 PacTBOpBI 2JIEKTPOJIMTOB, HX CBOMCTBA

1. Kakue BeniecTBa Ha3bIBAIOTCS AJIEKTPOIUTAMU, HEAJICKTPOIUTAMU ?

2. Uto Takoe «MoH»?

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 ¢hakTophl BIUSIOT HA CTEIICHD JICKTPOJIUTHUCCKON AUCCOIUAIIN?

7. YTo moKka3bIBa€T KOHCTAHTA AJIEKTPOJUTHUYECKON AUCCOoUaIun?

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 yKCYyCHOM KHCIIOTHI, €CIIU CTENIEHb
nuccoruanuu pasHa 10%?

12. Yemy paBen pH 0,01 1 pactBopa NH4sOH, cunras crenens aucconuanuu
pasnoii 0,17

Keiic-3apanue mo teme Ne 4 «KomiiekcooOpa3oBaHue 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 METAJINYECKOE, KOHLIEHTPUPOBAHHBIN pacTBOpP aMMHUAKa
[Tomectute B 2 mpoOupku mo 10 kamenbp pactBopa cyibdara mMeau u

n00aBbTE B OJHY M3 HHUX 2 KAl XJjopujaa Oapus, BO BTOPYIO — BHECHUTE
KYCOUYEK I'paHyJMPOBAHHOIO OJIOBA.

[TonyuynTe KOMIUIEKCHOE COEIMHEHUWE MEIH: JJIsl 3TOr0 BO3BMHUTE B JBE
npoOupku 1o 5-6 kamensb cyiabdaTta Mmeau u 100aBbTe U3OBITOK 25 % pacTBOpa
aMMHaKa J0 MOJHOTO pacTBOPEHUS, BBIIABIIETO BHAYAJIE OCAKA.

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

3ajanue. 3anuCh JaHHBIX ONBITA.

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

2) CocTaBbT€ YpaBHEHUS OCYIIECTBUBIINXCS PEAKIUN MEXKY BEIIECTBAMMU:

cynbhaToM MeU U XJIOpHUAOM Oapus,

cynb(}aToM MeIU U OJIOBOM,

cynbdatoM Mead U aMMHAKOM C OOpa3oBaHUEM KOMILIEKCHOTO
COEMHEHHUS

cysb($aToM TETpaMMHHMEIN U XJIOPUAOM Oapusi,

CyJib(aToM TETPAMMHHMEIU U OJIOBOM.

3) Kakast u3 BbIllIeyKa3aHHBIX peakiuid He npoTekaeT? [louemy?

4) OObsicHUTE, B YE€M pa3iuyusi B XHMMHYECKHX CBONCTBAaxX MPOCTOH H
KOMIUTIEKCHON COJHN?

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

6) Y4uThIBas, 4TO JaHHBIC O MOJISIPHOM 3JEKTPOIPOBOIHOCTH 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 PeakllUd HOHHOTO oOMeHa?



KonTtpoabnbie Bonpocsl o Teme Ne 4 KommiiekcooopasoBanue
B BOJAHBIX pacTBOpPax
1. Kakuie coemMHEHNs HAa3bIBAIOTCSI 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-3apanue mo reme Ne 5 «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-
10 — pacTBopa cyibdaTa aTIOMUHMS, B 3-10 — pacTBopa Cyib(ura HaTpus, B 4-10 —
pacTBopa XJIOpua HaTpus, B 5-10 — 5 Karelb KapOoHaTa HATpUsSL U 5 Kamelns cylbdara
amoMuHusl. B Kaxayro TpoOUPKY TOJOXKHUTh TIO KYCOYKY YHHBEPCAILHOU
WH/IMKaTOPHOM Oymarmu.

3aganus. 3anuch JaHHBIX ONbITA.

1) CpaBHuTe OKpacKy OymMard B pacTBOpax COJICH C €€ OKPAacKOW Ha IIKaye
3HaueHuil pH. 1o U3MEHEHNIO OKPACKH CJIENATe BBIBOJ O PEAKIIMU CPEABI B PACTBOPE
Ka)XJI0M COJIH.

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

3) CocraBbTe ypaBHEHUS peaklMii B MOJIEKYJISIPHOM M HOHHO-MOJIEKYJIIPHOM
BUJIE:

THJIPOJIN3a CyJIbGhaT alFOMUHHUS,

THIPOJIN3a CYIh(MUTA HATPHUS,

TUIPOJIM3a XJIOpUa HATPUS,

00pa3zoBaHus U TUAPOIIM3a KapOOHATA ATFOMUHUSL.



Kaxkas peakis He mpoTekaeT?
4) 3anonnuTe TaOIMILy, YKa3aB CBEJICHHUS O TUIIAX THAPOJIH3a

Coub 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 MONEKYyJISApHbIE U HOHHO-MOJIEKYJISAPHBIE YpaBHEHUS peaKIui
TUIPOJIN3a COJieH: KapOoHaTa HaTpusl, XJIOpUJIa MarHusl, CUIIMKaTa Kalusl.

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

3. Kak B3anMOCBSI3aHbl KOHCTaHTA U CTENEHb TUAPOJIN3a?

4. Bomgubie pacTBOpbI Kakux u3 npuseneHHbIx comeit: 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 pactBopbl coiieii: NagPO4; NH4NO3; AlCI;?
7.Hamuimure MOJEKYJISIpHbIE U HOHHO-MOJICKYJISIDHBIE YpPaBHEHUS PpPeaKIuil
ruapoin3a cojieit: cynbduaa 6apusi, pocdara HaTpUsl, HUTPATA CBUHIIA.

8. Kak Biusier yBenuueHre TeMIepaTypbl pacTBOpa Ha CTENEHb I'HApou3a’?

9.Kak cmectuTcsi paBHOBECHE peaklUu TUAPOJIM3Aa COJIM  aleTaTa HaTpUs MpH

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

KecrkocTh BOAbI
Enununeld u3mepenust xectkoctu (K) Bomel B cucreme CU  sBisiercst MousipHas
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’]; TIOCTIEHSAS ABMIANACH OCHOBOM M3MEpEHHs KEeCTKOCTH 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 9x6/mM°.

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

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

°K =1,5— 3,0 Mmoub 3x6/ IM® — cpeHss,



°% = 3,0 — 6,0 MMOJIb 2x6/ IM° — TOBBIIICHHAS,
° = 6,0 — 12,0 MMoIIb 5k6/ IM° — BBICOKaA,

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 |

¢ 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. [Tpu peakiuy noHbI BOAOPOIa 3aMEIIAlOTCS Ha 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-KpacHbIi BuHHO-KpacHbIi

KoHCTaHTBl yCTOWYMBOCTH 3THX KOMIUICKCOB pPaBHBI COOTBETCTBEHHO
2,6:105 u 1-10°. Ho KOHCTaHTBl ycTOWYMBOCTH KomiuiekcoB Ca?* m Mg?" ¢
xommiekconoM Il ropaszno 6omnsme (3,7-107 u 5-108). ITosToMy Ipu THTPOBaHMU
KOMIUIEKCHl METa/UIOB € HWHIAUKATOPOM pa3pylialoTcsa W o0pa3yroTcs Oosiee
MpOYHbIe KOMIUIEKCHI ¢ KomiuiekcoHoM 1 (pu pH=10).

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

BunHO-KpacHbIit Tonyooii

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

BunHO-KpacHbIii Tory0oii

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

HeoOxonumyro aiis  ompezesneHUss aMMOHUMHYIO OydepHyro cmech
MPUTOTaBIMBAIOT B MepHOW koyioe BMecTuMocThio 1000 mui, cmemmBas 100 mi
pactBopa xjopuaa amMmonHus ¢ maccoBoit moseid 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 YHUCTOTO TIpemapara, yduTbiBasg, 4To ¢opmyna komriuiekcoHa ||
NaoC1oH1408N22H,0, a monsipHas Macca SKBUBAJICHTOB €ro B JaHHOW peaKIUH
paBHa MOJIOBUHE MOJIApHOM Macchl (Z = 2). MHorma KOHIEHTpalMI pacTBOpa
KOMILJIEKCOHa ycTaHaBiauBaioT mno 0,05 H pactBopy cyinbdara MarHus
MgSQO,-7H,0, mpurotoinerHoMy u3 pukcaHana (MU 1O XJIOPUAY KaTIbIIUS).

Keiic-3apanue no reme Ne 4
«Omnpenenenue o0men KeCTKOCTH BOAblI KOMILIEKCOHOMETPHYECKUM
TUTPOBAHUEM



OO0opy10BaHHe U PeAKTHBbI: KOJObI KOHHYECKHE BMECTUMOCTBIO 250 cm?;
OropeTka Ha 25 mJ1, yKperuieHHas B mratuse; papopoBblii cTakaHYUK JJisl CJIMBA;
pactBop komiuiekcoHa lll; 6ydepHslil pacTBOp; XpOMOI'€H YEPHBIN CIICIMATbHBIH
ET-00 (unnukatop).

Buvinonnenue ananuza. llpexne, dem BOCIIONB30BATHCS OIOPETKOM, €€
BBIMOWTE, MOOMBAsICh, YTOOBI KMAKOCTH CTEKJIa CO CTEHOK PaBHOMEPHO, HE
OCTaBJIsAsl Kamellb. 3areM OIOPETKYy TpU pas3a OMOJIOCHUTE PabOyuM pacTBOPOM,
KOTOpBIM Oynere TuTpoBarh (pactBopoM komruiekcoHa Il1). C moMorkio BOpOHKH
OIOPETKY HAIlOJIHUTE PACTBOPOM BBIILIE HYJIEBOTO JEJIEHUS, 3alI0JHUTE OTTAHYTYIO
TPYOKy («HOCHK»), ciens, 9ToObl B HEil He ocTaBaioch Bosayxa. Ilocme storo
00s13aTeNbHO yOepUTEe BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJIEBOE JeieHue (1o
HUKHEMY MEHUCKY).

BoinonHss TUTpoBaHMe, ciieayeT COONIOAaTh CIEAYIOIINE IPaBUIa.

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

2. TutrpoBaHue MpPOBOAST HE O4YEHb ObICTPO (3—4 Karii B CEKyHHIY), HHAUe
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)KAET TOUHOCTh OINPENIETICHUS.

X00 onpedenenusn. B THIaTeNbHO BBIMBITYIO KOJOY Il TUTPOBAHUS
oTMepbTe mumeTkoii Mopa 100,0 cM® mccnmemyemol Boabl M mpuielTe 5 cm
aMMOHUITHOM OydepHoii cmecu. BHecute Ha koHie mmarens ~20—30 Mmr cyxoi
CMECH MHIUKATOpA C XJOPUIAOM HATPHUs 10 MOSIBIEHUS XOPOIIO 3aMETHOW, 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 OKPACKU U3 BUHHO-KPACHOM B rOIyOyr0 OKpacky OT OJHOMU
JUIIHEeN Kamu TutpaHTa. JlanHble 3aHecuTe B Tabmuny. [loBTOopuTe TUTpOBaHUE
2-3 pa3a U HU3 CXOHAUIMXCS OTCYETOB BO3BMHUTE CPEIHEE 3HAUYECHHE. 3aHECUTE
JTAHHBIE 110 TUTPOBAHUIO B TAOJIUILY

Tabnuua — JlaHHBIE TUTPOBAHMS

Ne i/t Vg, cm® V1, em® CT, MOJTB/TM®
1 100
2 100 0,05
3 100
Vi + Vo+V-
Vr(ep) = A

3

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

” ,  MMoas/am® umm K
B



rae  Cr— MossipHasi KOHLIEHTpaLKs SKBUBAJIEHTOB pacTBopa KomiuiekcoHa 1;
V1 — cpenHuil 00beM pabouyero pacTBopa KOMIUIEKCOHA, 3aTPAueHHBbIA Ha
TUTPOBAHHE, CM°;
Vg — 00bEM BOJIBI, B3ATHIi LIS OIPENETIEHHS JKECTKOCTH, CM-.
1000 — ko3¢ dunuent nepecuera Ha 1 v,
CpaBHuTe pe3yJbTaThl pacyeTa ¢ JAHHBIMU Ta®JHUbl NOKa3aTesei

Ka4ecTBa BOJ U c/ieJIaiiTe BbIBO/ 0 KeCTKOCTH UCCJIeyeMOH BOAbI.
KonTpoubHbie Bonpocskl mo Teme Ne 5 7ZKeCTKOCTh NPUPOAHBIX BOJ

1. Kakue conu 00ycI0BINBAIOT )KECTKOCTh BOJbI?

2. Yemy paBHa »kecTKoCcTb BOAbl, B 10 11 kKotopoi coaepxutca 4,08 r
KaJabIUA?

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

4. Y1o moHUMAETCS I101 OOIIEN KECTKOCTHIO BOIBI?

5. 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 CIOCO0a YyMATYEHUS BObI?

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

9. 3aueM K TUTPYEMOMY PacTBOPY B X€JIaTOMETPHUU JOOABISIOT aMMOHHIMHYIO
oydepHyro cmech?

10. Kak YCTaHaBJIMBAIOT TOUKY SKBUBAJIEHTHOCTH npu
KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUN?

Keiic-3aganus mo reme Ne 6
«IlosydyeHue u CBOMCTBA KOJJIOMAHBIX PACTBOPOB)

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

3amanue 1. [TonyueHue censs KpEMHUEBOUM KHUCIOTHI



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

3az{a}me 2. HOJ’Iy‘IGHI/IC 30JI4 KpCMHHGBOfI KHUCJIOTBI KOHJIACHCAIITMOHHBIM
MCTOJOM

[Tomectute B aBe mpodupku mo 1—2 kamim pactBopa Na,SiOs; u nmpubaBbTe
2—3 ma pactBopa HCI mmotHocThi0 1.05. Habmonaiite o6pa3oBaHue MpoO3pavyHOro
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 (HhOpMyTy MHUIIEIIIBI 307151 KPEMHUEBON KHUCIOTHI, YKAKUTE 3apsij
rpanynbl. Kakue gpakTopbl 00yCI0OBIMBAIOT YCTOMYMBOCTh MUIEIUIBI KOJUIOUTHOTO
pacTBOpa KPEMHUEBOU KUCIOTHI?

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

[TomectuTe OMHY NOPOOUPKY C KOJUIOMJHBIM PaCTBOPOM KPEMHHUEBOU
KHUCIIOTBI, TOJYYEHHOM BO BTOPOM ONBITE, HAa HArpeTyr BOASHYIO OaHIo.
OOBbsiICHUTE TOSIBIICHWE CTYJEHUCTOTO Ocajgka B Tmpobupke. YeM BbI3BaHO
HapylIeHNe KUHETUYECKOro (paKTopa YCTOMUHUBOCTH KOJUIOUIHOTO pacTBopa?

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

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

2. Uto Ha3wiBaeTcs aucnepcHoi ¢aszoi, aucnepcHou cpenoi? [losicaure Ha
MpUMeEpax 3MYJIbCUU, CyCIIEH3UH, IEHBI, MIbLIN, TYMaHa.

3. Kakue cuctemMbl Ha3bIBAIOT MHUKPOTE€TEpOreHHbIMU? OMNUIIUTE METOJIbI
MOJTYYEHHUSI KOJUIOUIHBIX pacTBOPOB.

4. Kakue (pakTopsl onpeaestoT yCTONIYMBOCTb TUCIIEPCHBIX CUCTEM?

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

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



7. Kakue 30511 Ha3bIBAIOT THO(DUIBHBIMU, U Kakue muodoousiMu? [Ipusenure
npumepbl. KakoBo cTpoeHHwe oOcaakoB, OOpa3yloIIUXCAs MpU  KOATYJSIUU
JUO(MUIBHBIX U JTMO(POOHBIX 3051eH?

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

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

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

11. Onumure  MOJEKYJISPHO-KUHETUYECKHUE  ONTHUYECKUE  CBOMCTBA
KOJUIOMHBIX PACTBOPOB.

Keiic-3amanue mo reme Ne 6 «XumMus BSIKYIIMX BelIeCTB)
Nnentndukanmus Ka4eCTBEHHOr0 COCTABA MOPTJIAHALEMEHTA H PeaKIUN
cpeabl ero pacTeopa
1) OnpenesieHne peakuu pacTBOPa NOPTJIAHALEMEHTA PU 3aTBOPEHUN
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 TeueHue 5 MUH. SHEPTUYHO BCTPSIXUBANTE COAEPKUMOE TPOOUPKH, 3aTEM
nanTe oTcTosAThes 15 MuH. wim otueHtpudyrupyire. Lentpudyrar (Bepxuuit
CJION KHUJAKOCTH) OTOEpUTE MIPU MOMOIIIM MUMETKU B 2 MPOOUPKH, B OJTHY T0OABHTE
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 THAPOIN3a ObUTH OOHAPY>KEHBI PU MTOMOIIN
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
Peaxkmuegwl: nopTianaieMeHT, TucTruiuMpoBanHas Boaa, HCl (konir.), 1 H
pactBop NH4CNS umu KCNS, 1 1 pactBop Na;COs, 1 1 pactBop NaOH.
Oobopyoosanue: poOUPKH, CTEKIISTHHAS TTAJIOYKa, MUTETKA, IEHTpUudyTa
B npobupky nepeHecute 1 mmaTenb MOPTIaHIIIEMEHTa U J00aBbTe | MIT KOHII.
COJISTHOM KHUCJIOTBI, OCTOPOKHO MEPEMEIIANTE CTEKISHHON MaJIOUYKOH.
OOpaTtuTe BHUMaHKE Ha 00pa30BaHUE HA CTEHKaX MPOOUPKH MPO3PAYHOIO Tejisl.
HoneiiTe B mpoOUPKYy HEMHOTO JUCTUIIIIMPOBAHHOMN BOJIBI U MIPOBEIUTE
nentpudyrupoBanue. LleHTpudyraTt npu NOMOIIU MUMETKUA MEPEHECUTE B 2
npoOUpPKHU U A00aBbTE: B OJHY MPOOUPKY 5 Kamneiab poAaHu1a aMMOHUS, B IPYTYIO
3-5 kanens NaOH nns Hevitpanuzanuu cpenpl, a 3aTeM u30biTok Na;COs (o
MOSIBJICHUS OCAJIKA).



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

Ne| CocraBnsito- | Pearent | [IpusHak | YpaBHeHHe
1€ IEMEH- 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
MUHEPAIbHBIX BSKYIIUX BEIIECTB?
3. Kakue craguy mpoTeKaroT B IPOLECCe NPEBPAIICHHS BSOKYIIUX BEILIECTB
U3 MOPOIIKOOOPAa3HOTO B KaMHEBUJHOE TEJIO M KaKMMHU IIPOIECCAMH OHH
COITPOBOXKIAIOTCS?
4. B yeM oTiMuYM€ BSDKYLIMX BO3JYLIHOTO M THAPABIMYECKOrO TBEPIACHUSA?
KakoBbl 001acTv uX NpUMEeHEHUs?
5. YUto BIMsET HA IJIACTUYHOCTDH U3BECTKOBOTO TECTA?
6. OT 4ero 3aBUCUT Ka4€CTBO M MPOYHOCTh HEMEHTHOT'O KIIMHKEpa?
7. UTo npeacTaBsitoT COOO0M MyII[0JIAHOBBIC LIEMEHTHI?
8.Kakue BemiecTBa 001a4a10T BSKYIIIMMU CBOMCTBAMU: a) THAPOKCHU]T

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

9. B yem 3akitoyaeTcs Mpolecc B3aMMHOTO IIEpexo/ia CTPOUTEIHLHOTO U
MPUPOIHOTO THUTICa?

10. Kakyto KHCJIOTY HEJIb3sl XpaHUTh B MOCY/JI€ U3 KBAPIIEBOTO CTEKJIA.
[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 BOAA, MPOOUPKH, MUKPOLITIATENb.



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
koiuuectBo ruapokcuna kanus (KOH). Bo Bce Tpu mpoOupku BHecUTe MO JBa
Mukpoumnatens kpucramindeckoro Hutputa kKamus (KNOy) u mnepemernaiite
pPacTBOPHI JO0 TOJHOTO PacTBOpPEHUs] KpucTawioB. Uepe3 3-4 MUHYTBI OTMETHTE
WU3MEHEHHUE OKPACKHU B IPOOUpPKaX.

3anuch JaHHBIX ONBITA.

1.Hanmummre  ypaBHEHWS  peaKIHWii  BOCCTAHOBICHHUS  IepMaHTaHaTa
KaJusi HUITPUTOM Kallusl B KUCIIOW, HEUTPATLHOW M IIEIIOYHON cpefax, YIUThIBas,
qTO
noH MnO;' - umeer puoNETOBYIO OKpacKy, HoH MnO? - senényro, mon Mn?* -
oecuBeteH, MNO, - ocagok Oyporo mBeTa.

2.MeTo10M 27IeKTpOHHOTO OanaHca moadepuTe KO3 HUITMCHTHI.

3. YKaXuTe OKUCITUTENIb U BOCCTAHOBUTED, MMPOIIECC OKUCICHUS U
BOCCTaHOBJICHHSI.

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

pactBopax, umernmux pH > 7, pH = 7, pH < 7? CKOJbKO OKHCIMTEIbHBIX
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 Ha3bIBaeTCA 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 MPOILIECCOB MPOUCXOIUT OKUCIICHHE,
a B KaKMX — BOCCTAHOBJICHUE?

MnO; — Mn*?%; SnO — Sn0O,; CI* — ClOz?; NH; —NO

Al— AlO;'; S°— S2; MnO; — Mn° ; Pb*™ — Pb*2,
5.Vkaxute, B KAKUX U3 MPUBEJICHHBIX HUXKE MPOLIECCOB MPOUCXOJIUT OKUCIICHHUE,
a B KAaKUX — BOCCTAaHOBJICHUE?

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, — SnO; CrO ;> — CrO.

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

NH,Cl = NH; + HCI



Zn + 2HCI= ZnCl, + H,
2Na + 2H,O0 = 2NaOH + H,
Ca0O + SO3 = CaSOq
NaOH + HNOs; = NaNOs; + H,O
[Touemy?
8. Kakue cBoiicTBa MPOSBIAIOT B OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUIX
BEILIECTBA, UCXO/ISI M3 CTETICHU OKHUCIICHHS 3JIEMEHTa, YKa3aHHOTo B ckoOke? JlaiiTe
MOTHBHUPOBAHHBII OTBET.
H,SO4, H,S, SO3 (S)
Mn, KMnO4, MnO, (Mn)
9.Kakne cBOMCTBa MPOSBISAIOT B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX
BEILIECTBA, UCXO/ISl U3 CTEIICHU OKHUCIICHUS AJIEMEHTa, YKa3aHHOTro B ckoOke? JlaliTe
MOTHBHUPOBAHHBIN OTBET.
K2Cr207, CI’, Cr203 (Cr)
HNO,, NH3, NO (N)
10. Ucnone3yst MeTod 3JIEKTPOHHOro OajlaHca, MOJ0CpPUTE CTEXHOMETPUUYECKHUE
KO3(phUIIMEHTBI, ONPEACIUTE OKHUCIUTEIh W BOCCTAHOBHUTENb, IPOIECCHI
OKHCJICHUS YU BOCCTAHOBJICHHUS, TUII cieayronx OBP:
S + KOH — K,S + K»,SO3 + H,O
KMnO; — KoMnOs + MNnO, + O,
HCIO, + H,SO; — HCI1 + H,SO,
NH; + O, — NO + H,0.

Keiic-3aganue mo reme Ne 7
«OKHCANTETILHO-BOCCTAHOBUTE/IbHbIE PEAKIMHU C YYACTHEM MPOCTHIX
BeIIECTB - METAJIJIOB)
OmnpIT 1. OTHONIEHHE METAJIJIOB PAa3HOIl aAKTHBHOCTH K KHCJIOTaAM-
OKHMCJIMTEISIM, KHCJIOTAM-HEOKHCJINTEISIM U PACTBOPaM IIeJI04eil.
A) XuMH4YecKHe peakuu MeTAJJIOB ¢ KOHIEHTPUPOBAHHOM cepHOii
KHUCJIOTOM

Konyenmpuposannass  cepnas  xucioma 3a  cuem — MAKCUMAILHOLUL
NONIOJNCUMENbHOU  CMENeHU OKUCIeHUS YEeHMPAIbHO20 JAeMeHma  S6/Aemcs
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 (mexcoy Mn u H;) nocredosamenbHo
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
KOHYEHMpPUpoB8aunHyto, 4To0bl OHA TOKphUIa METauibl (paboTaliTe B BBITSHKHOM
mkady Npy BKIFOYCHHON BEHTUIIALMH! ).

3aganue. 3anuch JAaHHBIX ONBITA.

Onummure HaOIIOACHUS.

CocTaBbTe ypaBHEHHS COOTBETCTBYIOIIMX PEAKIUH.

+6
Cu® + H2SO04(x) —
7Zn° + H2S04(x) —
Mg° + H2SOa4(x) —

PaccraBbre KOA(DPUIIMEHTHI METOAOM JJICKTPOHHOTO OajlaHca. YKaxuTe

BOCCTAaHOBUTENb, OKMCIIUTENb, a TAKXKE MPOILIECChl OKUCICHUS U BOCCTAHOBJICHHUS.

b) XuMuveckue peakniuy MeTaJLI0B ¢ Pa30aBJIeHHON CEPHOM KHCJIOTOM

[TomecTuTe B TpU NPOOUPKH MO KYCOUKY METANIOB — ME/IU, IIMHKA U MarHus.
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 HaOJII0/ICHHUS. CocraBbTe YpaBHEHUS NpoOmMeKauux
COOTBETCTBYIOIIMX peakiuil. PacctaBbre KOAPHUIIMEHTH METOJIOM AJIEKTPOHHOTO
Oananca. YKaXUTe BOCCTAHOBUTEIb, OKUCIUTEIb, & TAK)KE MPOIECCHI OKUCICHUS U

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

B) XumMnyeckue peakuum MeTaJI0B €O HIeJI09aMu

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
TMAPOKCUIOB, MpPU OTOM CTOSAIIMH JO BOAOPOAA B PAAY CTaHIAPTHBIX
AJIEKTPOJHBIX MOTeHIMaNoB. OmycTuTe MeTall B MNPOOHUPKY C PacTBOPOM
TUIPOKCUIA HATPHSL.

3apanue .3anuch JaHHBIX ONBITA.

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



SJICKTPOHHOT'O OamaHca. YKakuTe BOCCTAHOBUTCIIb, OKHCIHUTCIIb, a TaKXKC
MpoueCChbl OKUCIICHUA 1 BOCCTAHOBJICHHUA.

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

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

B) KNO; + Fe— r) Zn(NO3), + Al—
2. Kakne u3 nepeuncieHasix MetamioB: Ni, Pb, Mg, Zn B3aumopeiicTBytor ¢
pactBopoM 1enoun? Ilouemy? Hanummure COOTBETCTBYIOIIME YpPaBHEHUS
pEaKIui.

3. 3aKOHYHTE CIAEAYIOIUE YPABHEHHMS IPAKTUUECKH BO3MOKHEIX PEAKLIHIA:
a) Pb + H2SO4 (passy—
6) Pb + H,SO4 (komm) —

B) Pb+ HNO; (paz6) —
4. Ornomenue amomunus K Boje, kucinotam: HCl, HaSO4 (pass), HNO3 (pase) 11
merogaMm. CocTaBbTE COOTBETCTBYIOIINE YPABHEHUS PEAKITHA.
5. 3aKOHYHUTE CIEAYIOIINE YPABHECHUS PEAKIINI:

a) Ca + H,O—
0) Ca + HySO4(xon11.)—

B) Ca + HNO3(koHI1.)—
6. 3aKOHUUTE CIICIYIOIINE YPABHEHUS PEAKIIU:

a) Al + Fe;03—
0) Al + HNO3(pa36.) —

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

a) CaCl,+ Al— 6) F62(804)3 +7/n—

B) AgNO3 + 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 KUCIOTAMHU: ) HEOKUCIUTEIAMMU; O)
OKHCITUTEIAMH. [IprBeANTEe IPUMEPHI.

Keiic-3aganue no teme Ne 7 «I'ajibBaHHUYECKHE 3JIEMEHTbI»
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 HaelTe pacCTBOPBI OAMHAKOBOW KOHIIEHTPAUH 1 Mo/ IM:;
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, mpuroroBieHHOM
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).

+ 44314148

Puc. 1 — Cxema ranbBaHUYECKOIO 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) PaccumraiiTe TEOPETHYECKH HANPSHKEHHE TajbBAHMYECKOTO JJICMEHTA,
IIOJIB3YSCh 3HAYEHUSIMH CTAHJAPTHBIX NIEKTPOAHBIX OTCHIUANOB Ereop = .. B,

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

4) OOBSICHUTE IPUUMHY BOZHUKHOBEHUS 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 3JIEKTPUUYECKUM TOK B TAHHOM 3JIEMEHTE. Y KaKHUTE
THUII PEAKIUU.

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

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

8) VYkaxuTe, Mpu KaKUX YCIOBUAX pPadOTa JIaHHOTO TaJIbBAHUYECKOTO
AJIEMEHTA MOXKET MPEKPATUTHCS ?

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

OnbiTr 2. H3yyeHue padoOTbl KOHLEHTPAUMOHHOIO TaJIbBAHUYECKOIO
3JIeMEHTAa

Bouinosinenue padorel. B 1Ba crakaHymka HajieliTe pacTBOpHI Cyibdara
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
MEepBbIN [IMHKOBYIO MJIACTUHKY, @ BO BTOPOil cepedpsinyto. B kakom cocyne
LBET pacTBopa nocreneHHo npomnajaer? [louemy?
2. YBETUYHTCS, YMEHBIIUTCS WM OCTAaHETCsl 6€3 M3MEHEHHs] 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. CraHmapTHBIM SIEKTPOAHBIA TOTEHIHMAT HHUKENIS OO0JbIIe, 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. Kakume mporecchl TPOUCXOIAT Y JJIEKTPOAOB TalbBAHUUYECKOTO
AJIEMEHTA, COCTOSIETO0 U3 MEJHOM M HUKEIECBOW MIACTUHOK, MOTPYKEHHBIX B
onromousipabie pacTBopbl CuSO,4 u NiSO,4? Paccuunraiite DJIC anemeHTa.

8. IMoTenmnman cepedbpsinoro annekrpona B pactBope AGNO; coctaBun 95
% OT 3HAa4YE€HUSA €ro CTAaHJIAPTHOTO JJIEKTPOJHOrO TMOTeHIHanda. Yemy paBHa
KOHLEHTpauus noHoB Ag* (Monb/am3)?

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

n2+

B. Brlumciire KOHIEHTPaIKo noHoB MN?* (B Mons/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
Kakoil katogoM? Hamumimre ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIHHOMN
peaKIuu, NPOTEKAOIICH B 3TOM TaJIbBAHUYECKOM BJIEMEHTE, U BBIYUCIIUTE €T0

SIC.

Keiic-3aganmne Ne 8 « Koppo3us u 3amura MeTa/Lui0B U CIJIABOBY»



OneiTt 1. Koppo3usi nmpu KOHTaKTe [BYX Pa3HOPOAHBIX MeETAJJIOB.
HccienoBanne MexaHu3Ma JJIEKTPOXUMUYECKON KOPPO3MH METAJJIOB.
PeakTHBBI 1 MaTepHAJIbI: IMHKOBAS U MEIHAS IUIACTUHBI C 38KUMOM; 2 H PacTBOP
H,SO4, nucTuiiupoBanHas Boja.

3anoMHUTe XMMUYECKUN CTaKaH Ha 2/3 pacTBOPOM CEPHON KHUCIIOTHI.
OnycTuTe B pacTBOpP IMHKOBYIO U MEHYIO TJIACTUHBI, CIE/sl, YTOOBI MIACTUHBI HE
KOHTaKTHPOBAJIH JPYT ¢ ApyroM. 3adMKCUPOBATH BBIJEICHIE BOIOPOa HA OHOM
U3 MUIACTHH.
CoenuHUTE C TOMOIIBIO 38KUMa IIMHKOBYIO U MEJIHYIO TUTACTUHBI, CIIEJIs, YTOObI
MJJACTUHBI KOHTAKTUPOBAJIU APYT C ApyroM. Uto uzmenunocs? [louemy?
3aganue. 3anmuch JAaHHBIX ONbITA.
1) CnenaiiTe BBIBOJBI, IO KAKOMY MEXaHHU3MY IPOTEKAET KOPPO3HsI METaLIa B
Pa3HBIX CIydasiX: MPU 3aMKHYTOW M pa30MKHYTOH 11€MH rajJbBAHUYECKOTO
DIIEMEHTA.
2) CocTaBbTe CXeMy KOPPO3HH IIUHKA B IPUCYTCTBHH MEIU B KUcioTe. Hamumure
AIKTPOHHBIE YPABHEHUS aHOJJHOTO U KATOJHOTO MPOLIECCOB. Y KAKUTE MEPBUYHBIC
Y BTOPUYHBIE POIYKTHI ANEKTPOXUMUYECKOU KOPPO3HH.

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

BeinosiHenue: B n1Be mnpoOupku Haneiite Ha 1/2 ux oObema
JUCTUWITMPOBAHHOM BOJbI, U JI00aBbTE MO 2-3 Kamiu 2 H pacTBOpa CEpHOM
kuciothl u rekcanmuanodeppara (I11) xamms K3[Fe(CN)g], koTopsiii sBisieTcs
4yBCTBUTEILHBIM PEAKTUBOM HAa HOHBI  Fe?* | ¢ KOTOpBIM JaeT cuHee
OKpamuBaHue. PacTBopsl Xopolio mnepeMeniante najgoukoi. B onny npoOupky
MOMECTHUTE 2-3 KyCOUKa JIy’KEHOTO XKeJje3a, a B IPYTrylo - OHMHKOBAHHOTO >Keje3a
(TpeaBapuTENIbHO HAPYIIMB MOKPHITHUS HAXKIAYHON OyMaroi B IByX ClIydasx).
3aganue. 3anmuch JAHHBIX ONbITA. B kakoil mpoOupke CIycTs BpeMs MOSBUIOCH
cuHee okpammuBaHue? CoOCTaBbTE CXEMY KOPPO3UH OIMHKOBAHHOTO ejie3a C
HapyIICHHBIM MOKPLITHEM B KUCIION cpesie. COCTaBbTe CXeMY KOPPO3HH JIYKEHOTO
JKeJie3a C HapyIICHHBIM TMOKPHITUEM B KHUCJIOW cpelie. YKaKUTE TMEePBUYHbBIC U
BTOPUYHBIE MPOAYKTHI AIEKTPOXHUMUYECKOW KOPPO3WHU, a TAKXKE, KaKU€ MOHBI B
KHUCJIOW CpeJie BBITIOIHSIOT poJjib AenoJisipu3aTopa?

KonrpoabHsbie onpocsl 1o Teme Ne 8 Koppo3usi MeTa/jioB M 3a1IUTA OT Hee

1. Meap He BBITECHSIET BOJAOPOJ U3 pasdaBieHHBIX KUCIOT. [louemy? OnnHako,
€CJIM K MEJHOM IJIACTUHKE, ONYLIEHHON B KUCIIOTY, IIPUKOCHYTHCS LIUHKOBOM,
TO Ha MeauW HayuHaeTcs OypHOe BbIeNeHue Bojoponaa. Jlaite sTomy
O0OBsICHEHHE
2. Kak nmpoucxoaut atMocepHas KOppo3usl JIyKEHOTO KeJjie3a MPU HAPYIICHUH
MOKPBITUS?



3. Kak mpoucxoaut atmocdepHas KOppo3us Jy>KEHOW MeAu NpH HapyLIeHHUH
MOKPBITUSA?

4. Ecnu naacTUHKY M3 YUCTOTO LIMHKA OMYCTUThH B pa30aBIE€HHYIO KHCIOTY, TO
HauyMHAIIIEECS BBIJCICHNE BOJOPOJa BCKOPE MouTH INpekpamaercs. OmxHako
IIpY TNPUKOCHOBEHMM K LHUHKY MEJHOW IIPOBOJIOYKOW Ha IIOCHEAHEN
HaynMHaeTcs OypHOe BbleNeHne Bojopoa. [aiite aTomy 0ObsICHEHHE.

5. B 4em CymHOCTh NPOTEKTOPHOM 3aIUTHI METANIOB OT Koppo3uu? Ilpusenure
IpuMep NPOTEKTOPHOM 3alUTHl JKejle3a B DJIEKTPOJIHUTE, COJAEpPKAIIEM
PacCTBOPEHHBIN KUCIOPOL.

6. Keneznoe u3zgenue nmokpbuium HuKeleM. Kakoe 3TO MOKpBITHE — aHOJHOE
nim katoanoe? [louemy?

7. B pacTBOp XJIOpOBOAOPOAHOHN (COJSIHOM) KHCJIOTHI MOMECTUIIM LUHKOBYIO
NJACTUHKY, U LUMHKOBYIO IUIACTUHKY, YaCTUYHO IMOKPBHITYI0 Meapio. B kakom
ciy4yae MpOLECC KOPpPO3UMHU IMHKA NPOUCXOAUT UHTeHCUuBHee? OtBer
MOTHBUPYHTE.

8. IlouemMy XMMHMUYECKH YHMCTOE *eje30 0ojiee CTOMKO IMPOTUB KOPPO3UH, UYEM
TEXHUYECKOE XKee30?

9. Kakoe mokpbITHE MeTajyla Ha3blBAa€TCsl aHOAHBIM M, KaKO€ — KaTOIHBIM?
Ha30BHTE HECKOJBKO METAJJIOB, KOTOPHIE MOTYT CIYXHUTh IJI1 aHOAHOTO H
KaTOJHOT'O MOKPBITHUS JKeJe3a.

10. Kak Bausier pH cpeabl Ha CKOPOCTh KOPPO3UU TEXHHUYECKUX METAJIOB:
)kenes3a u uuHka? [louemy?

3aganus 115 KOHTPOJIbHOI padoTnl Ne 1(mo Temam Ne 1-4)
(15 BapuanToB 10 K2XI0# Teme)

Tema 1: OcHOBHBIE NOHATHSA U 3aKOHBI XUMHUH

3amnoiHuTe Ta6m/my, BCC pacCydCThl IPUBCAUTC HUKE Ta6J'II/II_U>I.

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

Tema 1: Knaccupukanuss HeoOpraHM4eCKHUX COeTUHEHHUI
Bapuanr

Harmmre ypaBHeHVsI peakiii B COOTBETCTBAM C LICTIOUKOM TIPEBPALLICHUH, JANTE HA3BAHMS
TIPOIYKTAM PEAKLIMM:
Al—Al; (SO4)3—Al (OH)3 + NaOH —? —AIClz—Al (OH)3

Tema 2: JDHepreruka XuMH4YeCKHX MPOLECCOB
Bapuant



1.Mcnionb3ys cpaBovHble JaHHBIE TaONHIIBI, ONpeaenuTe H300apHbli Termnosoii 3ddext AH o8
XUMHUYECKON peakluy Balllero BaprHaHTa

CoHary + 302(r) <> 2COxr) + 2H200x)

CﬂenaﬁTe BBIBOJl O BBIACJIICHHUH WJIHU IMMOITIOIIECHUHN TCIJIOTHI B IIPOLECCE pCaKIIUH.

BemtectBo | CocrosiHue AH%05 ke
MOy

CoHy r 52,280

CO2 r -393,510

H20 xK -285,950

Tema 2: CkopocTbh XMMHUYECKOH peakuun. XMMHUYEeCKOe PaBHOBeCHE

Bapuanr
A)1. Kak mBMEHUTCS CKOPOCTB MPSIMOK PEaKIAH

CaOs.) + CO2(r.) «> CaCO3(tB.)

©CJTM YBEJIMUMTH JIARTICHHE B CHCTEME B 3 paza?

2. Harmimmre KMHETIHYECKHE YPaBHEHHS CKOPOCTEH TPSIMOM PEaKII|K, OOpATHOM PEAKIIFI

Y BbIPKEHUE KOHCTAHTbI PABHOBECHSL.

3.ChopmyrHpyiiTe 3aKOH JEHCTBYIOLIMX MACC.

4. Onpenemre, B Kakyl0 CTOPOHY CMECTUTCS — XUMUYECKOE  PAaBHOBECHE IPU  YBEIMHUEHWUH
KOHLIHTPALIX [IEPBOI0 MCXOIHOTO BEIECTBA, I YMEHBILICHVS! JIABJICHVS] B CUCTEME.

5. Cpopmymupyiire punLmn Jle-I 1 larernse.

Tema Ne 3: Crpoenue aroma. Ilepromyeckasi cucreMa XMMM4YECKHX
aniemenToB /1.. MenjiesieeBa

Bapuant

1. Ucxonss w3 TOJOXKEHUS DIEMEHTOB B TIEPUOJWYECKONW CHUCTEME, JalWTe TMOIHYIO
XapaKTepUCTUKY aTOMa: a) HUKETIS.

2. CoctaBbTe (OpPMYJIBI OKCHJOB M THIAPOKCHJIOB 3JIEMEHTOB TPETHEr0 MEepHO/a, OTBEYAIOLINX
UX BBICIIEH CTENEHW OKHUCiIeHusd. Kak W3MEHsAeTcs KUCIOTHO-OCHOBHOM XapakTep JTHX
COEIMHEHUIT?

3. Kak u3MeHsieTcsi 3JIeKTPOOTPULIATENIBHOCTh U OKHUCIIUTENIbHAS aKTUBHOCTH 3JIEMEHTOB [V-A
noarpynmnsl? CoctaBbTe POPMYIIbI BOAOPOAHBIX COEAMHEHUN AIIEMEHTOB 3TOM IPYIIIBL.

Tema Ne 3: Xumnueckasi cBsi3b. CTpOeHUE MPOCTEHIINX MOJIEKY.JI
Bapuant

st coequnennii HBr, FeoOs, H20

a) YKaKUTC THUIL XHUMHUYECKOM CBS3HU B MOJICKYJIax



0) cocTaBbTE JIECKTPOHHBIE CXEMbI 00pPa30BaHUs MOJIEKYN C KOBAJICHTHOM
cBs3bt0. OnpenenuTe BAIGHTHOCTh U CTETIEHb OKHUCIICHUSI.

B) U300pa3uTe 3JIEKTPOHHBIMU YPaBHEHUSMH MPOLECCH 00pa30BaHuUs
MOJIEKYJI ¢ HOHHOU CBSI3bIO

T) H300pa3uTe TeOMETPHUCCKYIO POPMY MOJIEKYIIBI BOJIbI, YKAKUTE
BAJICHTHBIN yroJI.

Tema 4 PacTtBopbl. PacueTHbIH NPAKTHKYM — CIIOCO0BI BHIPAKEHHUS COCTAB
pacTBopoB. MonHoe npousBeaenune Boabl. Bogopoansblii noka3zarens pH.
PactBopsbl 351ekTpoinToB. KoMniekooOpa3oBaHue B BOAHBIX pacTBOpPax.

Bapuanr

1. Beruucnure: a) MaccoByl JI0JII0 BemecTBa B mpoieHTax (w%); 0) MOJsApHYIO
KoHIleHTparuio BemecTBa (Cg); B) MOJSIPHYIO KOHIEHTpaluio 3kBuBalIeHTOB (Cs); pacTBopa
dochopHOil KHCTOTHI, TONYYEHHOTO ITIPH PACTBOPEHMH 18T KHMCIOTHI B 282 c¢M° BOJBI, €CIH
notHOCcTh ero 1,031 r/m3. Uemy pasen tutp (T) sToro pactsopa?

2. KakoBa Oyzner xoHIeHTpaiusi noHOB Bojopoaa B 0,1 M pacTtBope a30THCTON KHCIOTHI
HNO., koHCTaHTa TUCCOIMAI KOTOPOK paBHa S - 104,

3.Hanwmmure ypaBHeHHs muccorpanuu ciaeayromux atekrponutos: a) Ca(HCOs)2;0)
Ba(OH)2; B) CaCly;

4. HanmummTe mojHOE U KPaTKOe MOHHO-MOJIEKYISIPHOE YpaBHEHHE PEaKIUu, MPOTEKAroIIen
0 CXeMe:

Pb(NOs3). + KI — Pbl> + KNO:s.

B uem cytb peakuun?

5. s JIAHHOTO KOMITISKCHOTO COCTIMHEHIST
[Co(NH3)sSO4]NOs onpeIeTHTe
a) BHYTPEHHIOIO u BHEIIHIOIO cepsr;
0) 3apsiz BHYTpeHHel 1 BHelIHel cdep;
B) KOMITIEKCOO0pa3oBaresib; T)3apsiy] KOMILIEK BATEJIS,
JI) JATAHIPL

€) HalMIIUTE BbIPaKEHHUE [UTsl KOHCTAHTBI JIUCCOLMALM (HECTOMKOCTH) KOMITTEKCHOTO HOHA.

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

Tema Ne 5 I'mapouius cojieid. ZKecTKoCTh NPUPOIHBIX BOA. PacTBOpHI
HEJJIEKTPOJIUTOB

Bapuanr

1. Hanumure ypaBHEHHUS THAPOJIU3a B MOJIEKYJISPHOM M MOHHON (opMax CIeAyIOLIUX
coneiti: NaHSO3 u MgCly. Yxaxute pH cpesl 3TUX pacTBOPOB.

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

3.IlpuBeaute ypaBHEHUs peaKkIMi MPU XUMHUECKOM CIOCOOE yMATYEHUs BAbIPEAareHTaMMU:
U3BECTHI0, KAJIBIIMHUPOBAHHON COZI0HM, KapOOHATOM HaTpus , opToPochaTomM HaTPHUS.



4. Beruucnute TemmepaTypy 3amepsaHus pactBopa t(p) aHTH(pH3a, TOJYYSHHOTO IMpHU
pactBopenun 2 Kr atmineHrimkons C2Ha(OH)2 B 2 kr Boapbl.

Tema Ne 6 Jucnpcublie cucteMbl. KoJisionaHoe cocTosiHue BellecTB
Bapuant

1. CocraBbTe (hopMyiTy MULIEIIIBI 307151, ©300pa3UTe CXEMY CTPOCHHS MHUIIEILIbI, OTPEAeIuTe

3apana KOHHOH,HHOﬁ YaCTHUIbI. KaKy}o COJIb HaaO B3ATb (I/I3 JABYX Hpez[naraeme) B HAUMCHBILIEM
KOJINYCCTBE JJI KOAryJisauu 30711 U HO‘ICMY?

3011b Crabunuzarop Conu-KoarynsiTopbl

AgCl KCl NaCl, CaCl,

2. YKaXWUTe OCHOBHOH COCTaB MOPTIAHIIEMEHTHOrO KJiHMHKepa. [IpuBenuTte ypaBHEHUS
peakiuH, JoKa3bpiBarone Hannyre okcuaa sxenesa (111).
3. [IpuBeuTe KIacCUPUKAIIUIO HEOPTAHHYSCKUX BSHKYIIIMX BEIICCTB.

KonTpoabHnasi padora Ne 3 Temsl (7,8)

(15 BapumanToB Mo Kax0H Teme)

«OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIUH. JJIEKTPOXUMHYECCKHUE
npoueccuD
Bapuant

3aganne 1. C momompio MeToza SJEKTPOHHOTO OanaHca paccraBbTe KOI(D(UIMEHTHI B
YpaBHEHHH pEAaKIWU W YKOKHUTE OKUCIUTENb M TPOIECC, B KOTOPOM OH Y4YacTBYET,
BOCCTAaHOBHUTEJNb U MPOLIECC B KOTOPOM OH Y4acCTBYET:
Cu + H2SO4 — CuSOs + SO2 + H20.
3aganme 2. Borunciaure >0€KTPOAHBIM NOTEHIMAN, BO3HUKAIOMIUN MPH MOTPYKEHUU LIMHKA B
PacTBOp €ro CoNM C KOHIEHTpaluel kaTnoHoB Zn>* 0,001Mons/am3.
3ananme 3. CocTaBbTe CXEMbI raJIbBAHUYECKUX JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIIEIYIOLIHE
pEaKIHU:
a) 2Al + 6H"*—3H, + 2A1* 0) Mn + 2AgNO3—Mn(NO3z)2 + 2Ag.
3ananue 4. Harmmute ypaBHEHUS] XUMHUYECKUX TPOIIECCOB, MPOUCXOISIINX TIPH IEKTPOIIH3E
BOJHOTO pacTBopa ¢ocdara HATPHUS C HHEPTHBHIM aHOJIOM.
3aganue 5. CocTaBbTe CXEMY I'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.
3ananmne 6. XKenesHoe uznenue MOKpPHITO KagmueM. Kakoe 3TO MOKpBITHE — aHOAHOE 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 Kiacebl HeOpranm4eckux coeuHeHU 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. Oxcup Cl,0; obpasyer coub ...
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°Ta

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) SHTAJbIUA  B) DHTPOIHUSA 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 3aKOHa TCPMOJANHAMUKHU BbIPAKACT YPABHCHUC
a) dS=? 6)S:kInW

B) AS = SKOH- SHaq F) (AS)U’V Z 0

10.0mnpezenenne mogHOro 3amnaca BHYTPEeHHEH YHEPTryuy BEIECTBA
a) BO3MOXXHO 3KCIEPUMEHTAIbHO 0) HEBO3MOXHO KCIIEPUMEHTAILHO
B) BO3MOXHO PacYETHBIM CIIOCOOOM I') HEBO3MOXKHO pacu€THbIM CHIOCOOOM

11. ®opmynupoBka 3akoHa ['ecca

a) TerioBoi 3(h(PeKT peakuu 3aBUCUT TOJIBKO OT HAYAJbHOTO U KOHEYHOT'O 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 eKT peakiuy He 3aBUCUT OT HAYaJIbHOTO Y KOHEYHOTO COCTOSIHUSI CHCTEMBI, a
3aBUCHUT OT ITYTH PEAKIIUU

12. Peaknuus B 3akpbIToit cucteme npu AG < 0 mpotekaer
a) B IIPSIMOM HaIlpaBJICHUH 0) B IIpsIMOM U OOpPAaTHOM HalpaBICHUU
B) B 00paTHOM HampaBJIeHUU 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 Ha3bIBAIOTCS MIPOLIECCHI

a) He TpeOyIoIINe SHEPTHU U3BHE 0) TpeOyroue SHEPTrUU U3BHE
B) MPOTEKAIOIIME IIPH BHICOKOM I') IpOTEKaoLUe MPU HU3KUX
JIaBJICHUU TeMIepaTypax

Tema Ne 2 Xumuveckasi KUHETHKA. XUMH4YECKOe paBHOBeCHe
TecToBBIC 3a7aHUA

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

2) ¢ yMEHbILICHUN KOHIIEHTPALMK a30Ta

3) ¢ yBeIM4EHNU KOHLEHTPAlMY aMMHUaKa

4) ¢ yMEHbBILIEHUH KOHIIEHTPAllui aMMHaKa

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

1) TOBBICUTE TEMIIEPATYPY, TOBBICHTH JIABJICHNE

2) MOBBICUTH JABJICHHUE, TOHU3UTH TEMIIEPATypPy

3) OBBICUTH ABIICHUE U TEMITEPATypy

4) MOHW3WTH TaBJICHUE U TEMITEPATypy

3. PaBHoBecue B cucteme: Hyry + Sisy == H2S(r) npu usmenennn nasneHus
1) He cmecTuTCH

2) cMecTUTCS BIPaBo

3) cMecTUTCS BJIEBO

4) He BIUSET HA CMENICHUE PABHOBECUS

4. Kunerndeckoe ypaBHEHHE IS IIPSIMOTO IpoLecca 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 BBIpAKEHUE CKOPOCTH XUMHUUYECKOW peaKIuu
ZCF(TB) + 3C|2(r,): 2C|’C|3(r.)

1) V =K[Cr]? « [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) IpUpO/IbI PEarupyroNnuX BEIIECTB
4) naBieHus

7. CKOpOCTh XUMHUYECKOH 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) noBBICUTCS

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 TEMITEPaTypPhl
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 TEMIIEPATypPy, MOBBICUTH JIABICHUE

2) NOBBICUTH AABJIEHUE, IOHU3UTh TEMIIEPATYPY

3) NOBBICUTH IABJICHUE U TEMIIEPATYPY

4) MOHU3UTH J1aBJICHUE U TEMIIEPATYPy

12. TToBbIlIEHNE JaBICHUS U TIOHWKEHHE TEMIIEPATYPHI B CHCTEME ITPUBOJIMT K
MOBBIICHUIO BbIXOAd IMPOAYKTA pCAaKIINH B CJIydac

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 MPOAYKTOB PEAKLIMIA
4) 00beMOB, 3aHUMAEMbIX UCXOJHBIMU BELIECTBAMH U MIPOJYKTAMH peaKui

14. KaTanuzarop BIuseT Ha XUMHYECKOE PAaBHOBECHE
1) cmemiaeT BiIEBO

2) cMelIaeT BIPaBo

3) He cMmemIaeT

4) HeT NpaBUIILHOTO OTBETA

15. PaBHOBECHE CMECTUTCS IPU 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 XUMHYECKUX
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 manibIx nepuoiax ¢ yBellMueHUEM 3apsjia sapa paauycbl 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 sHepreTuuecKnX YpoBHEN y aToMa, UMEIIEro 19 mpoToHoB
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 rpynne, rI1aBHOM MOATpyIIe

15. Haumenblnelt s3Heprueit HoHU3auu odaagaeT
1) xanbruit

2) MBIIIBSIK

3) xpom

4) opom

16. Ycunenne KUCIOTHBIX CBOMCTB OKCHJIOB IMPOUCXOJIUT B PSILY
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. 3apsn sapa aroma, UMerOLEro 21 aneMeHTapHy0 YacTUIy, PaBEH
1) +7



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

20. CpolicTBa aTOMOB XMMHUYECKHUX 3JIEMEHTOB HAXOASATCS B IEPUOUUECKOMN
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. DnektpoHHas (opMmyrna aToma MapraHia
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€HNUE DJIEKTPOOTPUIIATEILHOCTH Y AJIEMEHTa
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 HEMETaJI UMEET 3HA4YCHHE OTHOCHTEIIHbHOMN

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. Xumuueckasi cBsizb. CTpoeHUe NPOCTEHIIINX MOJIEKYJI

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 cepoBOIOpOa

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. CoelMHEHUSIMU C KOBAJIGHTHON HEMOJIIPHOM CBS3BIO SIBISIOTCSA
1) xmopua HaTpuUsl 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) KOBaJIeHTHAas 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. PactBopbl. Cioco0bl BbIpa:keHHUsI COCTABA PACTBOPOB

TecToBBIC 3a1aHUA

1. MaccoByto 0J110 paCTBOPEHHOTO BEIIECTBA PACCUUTHIBAIOT IO JOpMYyIie

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

s mM=V-p

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

2. MonsipHyt0 KOHIIEHTPAIIMIO PACTBOPA PACCUUTHIBAIOT 1O (hopmyIie

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 ¢ conepxanuem 0,22 r Bemecrsa B 100 Mi1 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 mi1 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 rpaMMax, 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 mpurotosienust 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. DAEKTPOIUTHYECKON AUCCOIMALMEN 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 IMCCOLMMPOBATE 110 THITY KHCIIOTBI JJIEKTPOJIUTHI
1) Zn(OH):
2) Ba(OH),
3) Mg(OH):
4) Al(OH)3

6. Peakuust uaéT 0 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+Cus(POa) = 3CuUS + 2H3PO,

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 3JEKTPOTUTHUECKON TUCCOIMAIIMN HE 3aBUCUT OT
1) KOHIIEHTpaluU pacTBOpPa

2) naBicHUS

3) mpUpOIbI SIEKTPOIUTA

4) reMneparypbl

HNonnoe npousseaenue Boabl. Bonopoanbiii mokasareib
TecToBbIC 3a1aHUA

1. JlTakmyc B pacTBOpE KUCIOTHI
1) kpacHbIH

2) cuHuit

3) duoneToBbI

4) xenThlit

2. ManuHOBYIO OKpacKy B IIEJIOYHOM Cpeie MMEET HHIUKATOP
1) makmyc

2) METHIIOpaHK

3) yHUBepCalIbHBIN

4)) dpenondranenn

3. MeTtuiopaHx B MPUCYTCTBUH KHCIIOT MMEET OKPACKY
1) cunio0

2) KpacHyI0

3) OecuBeTHYIO

4) opaHXeBYIO

4. YBenn4eHne B pacTBOPE KOHIICHTPALUHU THAPOKCH]] - HOHOB COOTBETCTBYET
1) ymenbmenuto 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 KOMITJIEKCHBIX COETUHEHUH 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. Crenenp okucaeHus Komiiekcooopasosarens B coeaunenuu [Ni(NH3)s]Clo pasha:
1) +4

2) +2

3)0

4) +6

10. KoopuHaIMOHHOE YUCIIO KOMIUIEKCOOOpa30BaTessl He 3aBUCHT
1) oT mpupoabI KOMILIEKCOOOpa3oBaTes

2) 3apsiia KOMILIEKCO00pa3oBaTeIst

3) remnepaTypbl

4) naBneHus

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 OBEPTAIOTCS 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. JlakMycC OKpaIIMBaeTCcs B PO30BBIN LBET B PACTBOPAX COJIEH
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  MOCTENEHHOrO  MNPWIMBAHUS  pAcTBOpa-TUTpaHTa K

aHAIM3UPYEMOMY PacTBOPY Ha3bIBACTCS:
a) pa3z0aBJeHUEM;

0) TUTPOBaHUEM;

B) CMEIIEHUEM

T') SKBUBAJICHTOM THUTPAHTA.

5. MoMeHT 3aBeplieHus XUMUYECKON peaKIui B TATPUMETPUN HA3BIBAIOT:
a) CKAYKOM TUTPOBAHUS;

0) KpUBOW TUTPOBAHMUS;

B) JIMHUEN 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 mMn mpuponHoi Boabl momnuio B cpexnnem 17,6 ma 0,05 H pacTtBOp
KOMILUIEKCOHA

a) 1,76 MOIBIKB/IM°;

0) 17,6 MMOIBIKB/IM3;

B) 8,80 MoIBIKB/IMS;

r) 8,80 MMOIBIKB/IM®.

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 00ycIioBJIeHA MOCTOSIHHAS )KECTKOCTh BOJBI?
a) Cl, SO4?;

0) COs*, HCO3;

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 kakue COCAMHEHHS YCTPAHSIIOTCS THUIPOKApPOOHATHI KaJIbLUS U
Maraus’?

a) CaCQO3, MgCO3;

0) CaCOs, Mg(OH);;

B) Ca(OH)z

2]1. Kakoil #3 peareHTHbIX METOAOB MPUMEHSIOT Uil YCTpaHEHUS
KapOOHATHOW KECTKOCTU M OJHOBPEMEHHO IS YMEHbBILIEHHUS [IETOYHOCTU?
a) kunsiueHue; 0) n3BectkoBanue; B) BBeAeHrne NaOH.



Tema 6. Iucnepcubie cuctembl. KosutonaHoe cocTosinne BenecTn
TecToBbIE 3a1aHUA

1. CucreMsl, B KOTOPBIX OJTHO BELECTBO B BUJIE MEJIKMX YAaCTHUL PacIpeesIEeHO B Cpelie
JPYTrOro BELIECTBA HA3bIBAIOTCS

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

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

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 MUCIIEPCHOMN CPEIOil M KUIKOWU JUCTIEpCHOU (ha3oil —
3TO ... .

— a’3po30JIb

— AMYJIbCUS

— CyCIEH3Us

— reinb

9. Cucrema, oOpa3oBaHHas *HUJIKON TUCIEPCHON cpelloi U KUAKON nucrepcHoi (a3oit —
3TO ... .

— a’3po30JIb

— AMYJIbCUS

— CYCIIEH3Us

— reib

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

— a’po30JIb

— OMyJIbCUS

— CYCIIEH3Us

— reib



11. CBoiicTBa KOJUIOUIHBIX PaCTBOPOB, XapaKTePU3YIOIIeeCs] OCCTIOPSTOUHBIM XaOTHIHBIM

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. CgoiicTBa KOJUIOMJHBIX pPacTBOPOB, XapaKTEPU3YIOLIEECS OCEIAHUEM JHCIEPCHBIX
YaCTHI] MOJ1 ACHCTBUEM IPaBUTAIIMOHHOTO TOJISI — ATO ... .

— OpOYHOBCKOE JIBUKCHUE

— mubdys3us

— CeIMMEHTALUS

— KoaryJjsauus

14. 3omp moauma cepedbpa ¢ MOJIOKUTEIHHO 3apsKEHHBIMU T'paHyJIaMU B BOJHOM cpene

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

€clii B M30BITKE PacTBOp

— K2S04

— Agl

—KI

— AgNOs

15. CpolicTBa KOJJIOMAHBIX PACTBOPOB, XapaKTEPU3YIOILIEECS Pa3pyIlIeHUEM KOJUTOMIHBIX

qacTull — 9TO ... .

1.

— OpOYHOBCKOE JIBKCHHE
— mbdysust
— CCAUMCHTAIIUA
— KoaryJsanus
Tema Ne6 XuMust BSKYIIUX CTPOMTEIbHBIX 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) okcuag antoMUHUNA [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 aKTHBHBIX KOMIIOHEHTOB U Iepekera KOMOBOM H3BeCcTH, 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 CXBATbIBAHUS HEMCHTHBIX PaCTBOPOB OTHOCATCA BCIICCTBA B pALY

[y

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

2 @ LaBeneBas KMCOTa, caxapo3a, MouyeBMHa, 6opHas kucnota
3 D caxaposa, cynbdaT HaTpUs, X10pua HaTpUs, MOYEBMHA
8.

PaCTBOpBI QJICKTPOJUTOB CYIIECTBECHHO YBCINYNBAIOT CKOPOCTH TBEPACHUA IEMCHTHBIX
pPacTBOPOB U CHUKAIKOT BPECMS UX CXBATbIBAHUS. K Ttakum B€IICCTBAM OTHOCATCA

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

[ay

2 ) moueBuHa, WaBenesas KMCNOTA, HUTPAT aNlOMUHUS, XJI0PUA HATPHS
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 MPUMCHAKOTCA, KaK YCKOPHUTCIIU TBEPACHUA T'UIICA:

1 [ xwBoTHbIN kneit

2 [ cynbdat Hatpus

3 [# cynbdat aMMoHMs
4 [ ruapokeua kanbuums
11.

YKa)KI/ITe, KaKO€ BCIICCTBO OTHOCUTCA K T'MAPABIMYCCKUM BSXKYIIVIM:

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,O6aBKVI

CO®O0

cynbdaT MarHus

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

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

Tema 7 OKHCJIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeAKIUN

A W N =



TecTOBBIC 32/ 1aHUA

1. CteneHs OKHUCIIEHHS aToOMa XpomMa paBHaA +3B COCIUHCHNU
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. MakcuManbHasi CTelieHb OKUCIIEHUST paBHas +5 XapakTepHa i aTOMOB
1) xpemHus

2) a3ota

3) cepsl

4) ¢propa



10. CepHas KHCIIOTa ABISETCS OKUCIUTENEM 3a CUET CEPBI

l) S+4 2) 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 rasibBaHM4YeCKNX 3/1EMEHTOB MAET 31eKTPOAHbIA NPOLLEeCC BOCCTAaHOBEHUS antoMmnHua ¢ +3 go 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 uMHKa, onylieHHoro B 0,01 M pacTBOp €ro Cofiv BbIYMCISIETCS MO YPaBHEHUIO:

1 (O KnaneitpoHa-MeHaeneesa
2 D AppeHuyca

3 @ HepHcTta

4 D BanT-T'odbda

6.

B kauectBe 31EKTPOAOB B BOAHbIX pacTtBopax HENb3A UCMNO/1b30BaTb METaA bl

30/10TO
mMeab
HaTpui

FEOO

6apun

7

Yemy paBHa 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 3NEeKTPOAOB C YKa3aHHbIMW CTaHAAPTHbIMK MOTEHUMaNamMmn xeneso siBnseTcs
OKUCNTUTENEM, €C/TN CTaHAAPTHbLIN 3/1eKTPOAHbIM noTeHuman Fe|Fe2+ = - 0.44B ?
1 {3 -0278B

2 ) +0.348B

3 & -0.76B

4 () -0.408B

9.

Mo OTHOLWEHUIO, K KaKOMy M3 MeTaIoB, C YKa3aHHbIMW CTaHAAPTHbIMM MOTEHUManaMm anioMUHUA 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 rajsibBaHMYECKNX INIEMEHTOB CBUHEL, SIBISETCS aHOAOM, eCNn CTaHAAPTHbIA 31eKTPOAHbIN
noteHuyman Pb|Pb2+ = - 0,127 B?

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

Kakune aBa anekTpoaa, onyueHHble B 0, 01 M pacTtBopbl UX cosnen 06pa3ytoT rasibBaHUYEeCKNiA 3/IeMEHT C HanbonbLWnM
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 asieMeHTa byaeTt Hambonblas 3C, ecnu anekTpoAbl onyleHbl B 1 M pactBopbl 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.

Mo OTHOLWEHUIO, K KAKOMY M3 METasI/IoB C YKa3aHHbIMU HMXKE CTaHAAPTHbIMU MOTeHumanammu cepebpo sensetcs
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, OIYCTHIIN IUHKOBYIO
IUTACTUHKY M IMHKOBYIO IJIACTUHKY, YaCTUYHO IOKPBITYIO Mebl0. B KakoM cirydae mporecc
KOPpO3UH IIMHKA POUCXOANUT MHTeHCcUBHee? [laiiTe cxemy mpouecca.

a) UHTEHCUBHEE KOPPOJIUPYET IIUHKOBAs TUIACTHHKA;

0) MHTEHCUBHEE KOPPOAUPYET IMHKOBAs IJIACTUHKA, YACTUYHO MOKPBITask MENIbIO;

B) KOppO3Hs IIMHKA MPOTEeKaeT 6e3 N3MEHEHUH.

2. YKaXuTe MeTaJul, UCIIOJIb3YEeMbIN TP MPOTEKTOPHOM 3alIUTE KEJIE3HBIX U3AETUI OT
koppo3uu. [louemy?

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

3agaHus 11 CAaMOCTOATEILHON 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. Mcxoas W3 TOJOXKEHHUS XJopa B MEpUOIWYECKOl cucteme snemeHntoB JI.U.
MenneneeBa, naiWTe €ro IMOJHYIO XapakTepuctuky. Onpenenure BO3MOXHbBIC CTEIICHU
OKHCJICHUS U COCTaBbTE ()OPMYIIBI BOJOPOIHBIX U KUCIOPOTHBIX COSIMHEHHIA.

3ananue 3. Pacnonoxxure 371€MEHTHI B MMOPSAKE BO3pacTaHus daeKkTpoorpuniateabHoct: N, B,
F, As, |. OtBeT MOTHBHpYIITE.

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

3apnanue 5. Hammmwure snexkTpoHHBIE (OPMYJIbI aTOMOB JJIEMEHTOB IIMHKAa W XJopa U
COOTBETCTBYIOIIUX MOHOB: Zn** u CI".

3apanme 6. OnpenenuTe TUI XUMUYECKON CBSI3M B MOJICKYJIAX M YKAKHUTE UX T€OMETPUUYECKUE

dopmbl: H20, NHs.

CamocrosiTesibHast padora Ne 2
1. Berunciure MOJSIPHYIO U MOJISIPHYO KOHIICHTpaIuio dkBuBasieHTa 20 %-HOro pactBopa
XJIOpHAA KaNbIMs TIOTHOCTBIO 1,178 T/em®.
2. CocTaBbTe ypaBHEHHE THAPOIU3a CONIEH B MOJIEKYIIPHOU U MOJIEKYJISIPHO-UOHHON (hopmax:
MgCl., NasPO4, Fe(CH3COO),. Ykaxkute peakinio Cpebl pacTBOpa Ka)I0# COJH.
Kak MoxHO ycunuTh ruaponus 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:
CaCOz + HCI —; Pb(NO3), + HCI — .
Kyna cMecTuThCst paBHOBECHE MPU yBETUYCHUH JTABICHUS?
5. Paccunraiite koHnenTpammo nonos [H*] n pH cpensr, ecim [OH]=102 mons/m.

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

2H,0, t2CL,,, =—= 4HCl, ) + O,




CamocrositeqbHasi padora Ne 3

3ananme 1. Kakue oTiaMuuTenbHBIE OCOOCHHOCTH XapaKTEPU3YIOT KOJUIOMIAHOE COCTOSHHE

CUCTEMBI?

Hanummure  crpykrypHyto — Qopmyny  mumemisl  3ois8  rugpokcupa  oxenesa(lll),

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

(rpanyibl) 1aHHOTO 3071517

3ananue 2. Jlaiite ompeneneHue mporecca Koaryiasiuu. Kakum 3apsaoM J0DKHBI 00J1aaaTh

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

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

pEeaKIMK U YKOKUTE OKUCIUTEh U MPOLIECC, B KOTOPOM OH YYacCTBYET, BOCCTAHOBUTEIb U

MIPOLIECC B KOTOPOM OH y4acCTBYET:

Cu + H2SO4 — CuSO4+ SO, + H20

3ananue 4. BoruncnuTe 37€KTPOJIHBIN MOTEHIMAN, BO3HUKAIOIIMN NpPU MOTPYKEHUU IUHKA B

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

3aganue 5. CocTaBbTe CXEMbI FaIbBAHUUECKUX JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIEAYIOIIHE

peaKkIuu:
a) 2Al + 6H"—3H, + 2AI1%* 0) Mn + 2AgNO3—Mn(NO3)2 + 2Ag.

3apanue 6. Hanumure ypaBHEHUS XUMHUYECKUX MPOLECCOB, TPOUCXOASAIINX MPHU AJIEKTPOIU3E

BOJHOTO pacTBopa (ocdara HATPUS C HHEPTHBIM aHOIOM.

3aganue 7. CocTaBbTe€ CXEMY T'aJIbBAHUYECKOTO AJIEMEHTA, COCTOSIIET0 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. JKenesHoe wuzaenue MOKpuITO Kaamuem. Kakoe 3TO MOKPHITHE — aHOJHOE WU
karognoe? Kakoii meramn OyneT KOppoAUpPOBaTh MPU MOBPEKICHUH 3alIUTHOTO CIOS KaaMHUs?
CocraBbTe 3JIEKTPOHHBIC YPAaBHEHHUS COOTBETCTBYIOIIMX MPOIECCOB KOPPO3UU B HEUTPATHHOU U
KHUCJION cpenax.

3agaHus 1 CAMOCTOATEIBLHBIX 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 BBICHIEN cTeneHu OKucieHus. Kak H3MeHseTcsl KUCIOTHO-
OCHOBHOM XapaKTEP 3TUX COCIANHEHUM?

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

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

CamocrosTesbHas padora Ne 3 «KosmMraruBHbie CBOHCTBA PACTBOPOB
HEJJIEKTPOJIUTOB)
Bapuant Nel




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

2. Beluuciaute 00BeM pacTBOpa THapokcuaa Hatpus p = 14lr/em® (38 %),
HEOOXOAUMBIN JJI1 MPUTOTOBJICHUS 2 KI' MOIOIIIETO PacTBOpa C MAacCOBOW A0JeH
NaOH 10 %.

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

4. JIns mpuroToBICHHs aHTU(PHU3a K 51 BOJABI MPUOABWIN 2 JI STUJIOBOTO CIIMPTA
CoHs0H p = 0,8r/cm®. Beiunciure TeMneparypy 3aMep3aHus aHTU(puUsa.

CamocrositenbHasi padota 4 «PacTBOpBI DJIEKTPOJIUTOB)»
Bapuant Nel

1. Hanummre ypaBHEHUS AUCCOLMALINU CIAEAYIOMUX AMEKTpoauToB: a) H3POa; 6)
NH4OH; B) CaCly; r) (CaOH),SO4; 1) Ca(HCO3)..
2. Jlonuinrrte ypaBHEHHS peaKklil, COCTaBbTE K HUM MOHHBIE YPABHEHUS:

a) CaCO3+ HCl— 0) CaCl, + NasPO,—
3. K pactBOpy yKCYCHOHN KHUCIOTBI TPUOABWIIM alleTaT HAaTpus. B Kakyio cTOpoHy
CMECTHUTCS] PABHOBECHE JTHCCOLMALMN YKCYCHOM KUCIOTHI?
4. Bpluuciure paBHOBECHYIO KOHIIEHTpalMio HMOHOB H™ B pacTBOpe YyKCyCHOM
KHCJIOTHI ¢ KoHIleHTparuel 0,1 Momb/11 (cTenens qucconuanuu pasaa 0,13).

CamocrosiTesbHas padoTra Ne 5 «OCHOBBI 2J1EKTPOXUMHU KN
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 CXEMBlI TaJIbBAHMYCCKUX DJJIEMEHTOB, B KOTOPBIX IPOTEKAIOT
CIICAYIONINE PEAKIIUH:

a) 2Al + 6H*—3H, +2A*
6) Mn + 2AgNO3;—Mn(NO3), + 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. Meromnom »siexTpoHHOro OanmaHca mondeputre Kod(DPUIMEHTHI, YKaKUTE
OKHCIUTEIh ¥  BOCCTAHOBHUTENb  JJISI  CIEAYIOUMX  OKUCIHUTENIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIIN:

Cu + HNO3;—Cu (N03)2+ NO + H,0:;

HBr + H,SO;—Br; + SO, + H,0;

KCIO—KCIO; + KClI,

CamocrosiTtesibHas pabora Ne 6 «Koppo3us 1 3a11MTa METALJIOB M CILIABOB)
Bapuant Nel

1. Kak Oyzaer BIMATh Ha KOPPO3UIO IIMHKA KOHTAKT €ro ¢ Hukenem? [laiite

MOTHBHUPOBAHHBIN OTBET.

2. Kakme mpomecchl MNPOTEKAIOT IMPU KOPPO3UM TEXHUYECKOTO IKele3a B

atMochepHbIX ycioBusx? COCTaBbTE JIEKTPOHHBIC YPABHEHUS ATUX MPOIIECCOB.

3. Kakoil Mmertamn 1enecooOpa3Heil BbIOpaTh I MPOTEKTOPHOM 3alllUThl OT

KOPPO3HH CBHUHIIOBOM O0OJIOUKHM KabOess: IUHK, XpoM, Win Meas? [louemy? Jlaiite

MOTHBHUPOBAHHBIN OTBET.

4. Kak Biusier pH cpenbl Ha KOppO3UIO Keje3a, IUHKA?

Tembl pedepaToB (10KJIAT0B)
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 IICPBOT0 KiIacca OITaCHOCTH JJIA

JKMJIBIX TIOMEIICHHUIA.

Hosrie CTPOUTCIIbHBIC MATCPHAJIbI

Kopposus 6eToHoB, crtocoObI 3alTUTHI

CriocoObl 3alIUThl METAJIJIOB OT KOPPO3HH.

ITenoOeToHBI — MaTepHabl OYyIIETO

4
5
6 Koppo3ust MeTalsIoKOHCTpYKIMH
;
8
9

Hosrie MaTCpHraibl B CTPOUTCIILCTBC HA OCHOBEC ITOJIMMEPOB

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 CoBpeMeHHBIE IOJIMMEPHBIE MAaTEPHUAIIbI B CTPOUTEIBCTBE




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 3aiaHMsi AJ8 TPOBeJeHHMS] TNPOMEKYTOYHOI0 KOHTPOJISI
(3Kk3amMeHa)

Komnemenyus:  CnocoOHOCTBIO — pemiath  3agaud  MpodecCHOHATBbHOM
JeSITETHOCTH Ha OCHOBE HCIIOJB30BaHMS TEOPETHUYECKUX U MPAKTUYECKUX OCHOB
€CTECTBEHHBIX U TEXHHUYECKUX HAYK, a TAK)KE MAaTEMaTHYECKOTO arrapara
(omnk-1).

Bonpocuwl k axzameny:

1. OG6mme cBemenus o pactBopax. THIBI pPacTBOPOB. DHEPreTHKa IIPOLECCa
pactBopeHHs. PacTBOpuMOCTh BeliecTB. 3aBUCUMOCTh PAaCTBOPUMOCTH OT MPHUPOJBI U CBOWCTB
pacTBOpUTEIIS U PACTBOPEHHOT'O BEIIECTBA.

2. KaTOI[HI)IG U aHOAHBIC IMOKPLITUA. HpI/IBeILI/ITe KOHKPCTHBIC NPUMEPLI U O6’I)$ICHI/ITG
IIPUYNY BOZHMKHOBEHHUS KOPPO3UU IIPH HAPYIIEHUH LEIOCTHOCTH IOKPBITUH.

3aoanue npakmuueckoe

Koppo3us xpomMupoBaHHOro >kene3a IMpH HApyIIEHUH IEJIOCTHOCTH TMOKPHITHS B
c1a0011eI0YHON U KUCIION cpefax.

BOﬂpOCbl K 9K3aAMEHY .

1.Crenenpb »reKTpoNUTHUECKON auccoruanuu. DakTopbl, BIUSIONINE Ha BEIHUYHUHY
cTeneHu aucconnanuu. CUIbHbBIE U ca0ble SJEKTPOIHUTHI.

2.00mmas XxapakTepuCcTHKa METAJUIOB, WX (PM3MYECKHe CBOWCTBA. 3aBHCHMOCTH CBOWCTB
METAJJIOB OT MX INOJIOKEeHHMs B nepuoanueckort cucreme J[. M. Menneneesa BHyrpeHHee
CTPOEHUE METAIUIOB. XMMUYECKUE CBOMCTBA METAJLJIOB.

3aoanue npakmuueckoe
Koppo3sus nyxeHoro xeinesa B pa3IMUHbIX Cpeaax.

Bonpocul k axzameny:

1.OcHOBHBIC TIOHATHS XUMHH: aTOM, MOJICKYJa, XUMUYCCKUH DIIEMEHT, MOJIb, MOJISIpHAS
Macca, MOJIIpHasi Macca SKBUBAJICHTOB.

2. Buasl Koppo3uu MeTanioB.MeToipl 3aIllMThl METaNIOB OT JJIEKTPOXUMHUYECKOU
KOPpO3UH.

3aoanue npakmuueckoe

Onummure XUMUYECKHE CBOMCTBA OKCHAA Kalblusg U okcuaa cepsl (VI).

Bonpocwt k oxzameny:

1. Xumuueckoe paBHOBecHE, (PU3NUECKHUI CMBICII KOHCTAaHTBI paBHOBECHUs, MpUHIMM Jle
[Tarense

2. JIérkue KOHCTPYKLIMOHHbIE MeTajulbl. bepuiumii, maruuii, amomunuii. duznyeckue u
XUMHYECKHE CBOWCTBA, WX COEIUHEHMS, CIUIABbI, HCIOJb30BaHUE B TeXHHKE. AMGPOTEpHOCTH
OKCHJIOB U TUJPOKCH/IOB OCpUIIITUS U aTFOMUHUS.



3aoanue npakmuueckoe

Hanuimre ypaBHEHUS peakiuii, ¢ IIOMOIIBI KOTOPBIX MOYHO OCYILECTBUTH CIIEIYIOLIHE
npepanieHust:  Fe(OH)3—Fe(OH)2Cl—-FeOHClo—FeClz—Fez(S04)s.

Bonpocwt k oxzameny:

1. Kiaccel HEOpraHM4eCKMX COEIMHEHMH; OKCHIbl OCHOBHBIE, KHUCIOTHBIE MU
amdoTepHbie. XUMHYECKU CBOMCTBA.

2. Tsxénple KOHCTpYKUMOHHBIE MeTawbl, d-snementsl [-VIII moxarpymm. Xwumus
JJIEMEHTOB CEMEMCTBA XKeJe3a, UX CILIABbl U UX XUMUYECKHE COCINHEHUS.

3aoanue npaxmuyeckoe

Koppo3uss XpOMHpOBAaHHOIO 3Kejle3a IPH HapYLICHUH LEJIOCTHOCTU IIOKPBITUS B
pa3IM4YHBIX Cpelax.

Bonpocul K aK3aMmeny:

1. KoHIleHTpaLys pacTBOPOB, CIIOCOOBI €€ BHIPaKEHUS.

2. 3KBI/IBaﬂeHT, KOJIMYCCTBO BCHICCTBA 3KBUBAJICHTA, MOJIApHAsd MacCa SKBHUBAJICHTOB.
3aKOH KBHBAJICHTOB.

3adanue npakxmuueckoe

3anummure KOHCTAHTY XUMHUYCCKOT'O PaBHOBCCHU peaKHHﬁ:

Fe203k) + 3COr)—2Fe) + 3COxr); Nory + 3H2—2NH3(n.

Bonpocul k oxzameny:

1. Metoas! onpeaeneHust BOJIOPOAHOIO OKA3aTENs.

2. Bona B IIpHUPOJC, Pons BOJBI ITPH 3aTBOPCHUN THAPABINYCCKUX BSDKYLUIUX BCHICCTB.
Tpe6OBaHI/IH K Ka4€CTBY BOJbI B CTPOUTCIILCTBC.

3aoanue npakmuuecxoe

Paccunraiite Maccy THApPOKCHAAa HATpus W Maccy BOJABI, HEOOXOAUMYIO IUIf
npuroroBieHus 500 r 5 % Moromero pacTBopa.

Bonpocul k axzameny:

1. 3akon ABoranpo, cienctBue u3 3akona. [loctositnnas Aporaapo. [lorstie o MoIsIpHOM
o0BEMe.

2. OxucnuTenbHble CBOMCTBA IIEPMaHTaHaTa Kajlus B pa3IMYHBIX cpeiax.

3aoanue npakmuueckoe

Paccuuraiite pH 0,011 pacTBopa rugpokcuia Kauus.

BOleOCbl K 9K3AMEHRY.

1. Bo3HUKHOBEHHE U pa3BUTHE MPOOJIEMBI CTPOCHHS aToMma. SliepHas MOJelb aToMa o
9. Pezepdopay. CoctaB aTOMHBIX siziep, mpoToHHO-HelTponHas Teopust [1.JI. Urnarenko u E.H.
I'anona. M30Tomsl.

2. TlpoTekTtopHas 3amHMTa METALIOB OT KOPPO3WH. DIeKTpo3amuTta. WHrHOUTOPHI
KOpPPO3HUH.

3aoanue npakmuueckoe

DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI.

BOﬂpOCbl K 9K3aMeH):



1. CaoiicTBa KHUCIOT, COJ€H, OCHOBAHUM C TOYKH 3PEHUSA BJIEKTPOJIUTUYECKOU
JUCCOLMALINN.

2. BUIpl OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX peakinii. MeTo0M AJIEKTPOHHOTO OallaHca

3aoanue npakmuueckoe

Hanwumure ypaBHEHHS PEaKIIHid, C ITOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH CIICIYIOIINE
npespaiieans: Be—BeO—BeCl>—Be(OH),—K>BeO,—BeSO4

Bonpocwt k oxzameny:
1. KopmyckymnspHO-BOJIHOBOH JTyanu3M 371eKTpOHOB. OCHOBHBIC IOJIOKEHHS KBAaHTOBOM
xumuH. KBaHTOBBIE qucia, SOHCPreTUICCKUEC ypoBHHU, IOAYPOBHH, ATOMHBIC Op6I/ITaJII/I.
2. Tunel runponusa coneil. CTeneHb U KOHCTaHTa TUAPOIIN3A.
3aoanue npakmuueckoe
MeTto0M 37eKTpOHHOTO OanaHca noadoepuTe Kod(pPHUIUEHTHI, YKa)KUTE OKUCIUTENb U

BOCCTAHOBUTCIIb B PCAKIUAX:
Zn + HNOS(KOHL[)—)ZH(NO?,)Z + NOZ + HZO,

Bonpocuwl k ox3ameny:

1. Kondurypaius 31eKTpOHHBIX OpOUTaell B IPOCTpaHCTBE: S-, P-, d-, u f — opOuTanm.
EMKocTh ypoBHeii u moxypoBHeii. Pacnpesenenue 3eKTpOHOB B aTOMe, NPUHIUI HauMeHbIIeit
sHepruu, npaswio B. M.KneukoBckoro. 3amongHeHHe opOuTaneil 3JeKTpOHAMH B PEATbHBIX
atomax, npuHimn [laymu, npasuio I'yana. CriocoObl H300pakeHUs pacipeieieHUs SJIeKTPOHOB:
1) meron Koccensi; 2) anekrponHsie (opmynbl; 3) rpaduyecKue SIEKTPOHHBIE CXEMBI.
XapakTepuCTUKA JIEMEHTOB UCXOS U3 CTPOCHHUS MX aTOMOB.

2. 'anbBaHOKOPPO3Usl, IPHYUHBI €€ BOSHUKHOBEHUSI.

3aoanue npakmuueckoe

Hanumure ypaBHeHUst aucconuanuu Ha WoHbL: a) HUTparta xkeinesa (lll), 6) cynppuna
THJIpOKCcOOapus, B) CEPHOM KHCIIOTHI, T) THAPOKCHIA Oapus, 1) THAPOCUIIMKATA HATPHSL.

BOﬂpOCbl K 9K3AMEHRY .

1. lonarue 00 3MEKTpoAaX M AIEKTPOIAHBIX MOTeHIUanax. CTaHIapTHBIA BOAOPOIHBIHN
ANEKTPOA. Psj  cTaHmapTHBIX  DJIEKTPOAHBIX  IMOTEHIMaIoB.  YpaBHeHue HepHcra.
["anpBaHUYECKHE DIIEMEHTHI.

2. Kunenue u 3amep3aHue pacTBOpoB. 3akoHbl Payms. AHTUDPU3BI

3aoanue npakmuueckoe

OcHOBHBIE BUJIBI XUMHUYECKUX peakiuii. Peakiimi oOMeHa B pacTBOpax AJIEKTPOJIUTOB Ha
npumepax peaxiuii: Na2CO3 + HCl—; Fe(OH)s3 + H2SOs—.

BOI’ZpOCbl K 9K3aMeHn):

1. Meramibl U HEMETAJJIbl, WX TOJOXXEHHE B Mepuoaudeckoil cucteme. OCHOBHBIE
CBOICTBa BJIEMEHTOB — ATOMHBIA pajlyC, SHEPrus HOHU3ALMHU, CPOJCTBO K DJIECKTPOHY H
ANEKTPOOTPULATEIBHOCTD, BO3MOJKHEIE CTENeHU OKHUCJICHUS, OKHCIIUTEIHLHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA AJIEMEHTOB. I3MEHEHHE CBOWCTB BJEMEHTOB B MEPUOAAX H
rpymnmax. OOmeHaydHoe 3HaYeHHWE TEPHOJUYECKOTO 3aKOHA W TEPUOIUYECKON CHCTEMBI
JI.1.MeHnneneena.

2. Xum#s METaUIOB TMOATPYNIBI XpOMa, HX COCIWHEHUS, WCIOJIb30BAaHUE B
CTPOUTEIBCTBE.

3aoanue npakmuyeckoe



IIpu xakoii TemmepaType 3aMmep3aeT pacTtBop, coaepxamuid 1000r rmnepuHa
C3zHs(OH)3 u 2000r BoapI.

Bonpocul k oxzameny:

1. Tunel XMMHUYECKOHN CBS3U: KOBaJCHTHAs, MOHHAs, MeTayuimueckas. Pabotel JIbrouca,
I'eiitnepa, Jlonnouna, [losivHra v Ap. B y4UeHUH 0 XUMUYECKOU CBsA3U. oHHAas CBs3b, €€ npupoa,
MOHHBIE KpHCTAILIbL. KpHucTammyeckue BenecTsa ¢ MOHHOMW PelIeTKOM, X CBOMCTBA.

2. Xumuueckue cBoMcTBa BOJbL. [Iporeccwsl rumparanuu M TUAPOIM3a, UX 3HAUYECHUE B
TBEPJCHUU BSDKYIIMX BEILIECTB.

3aoanue npaxmuyeckoe

Paccuunraiite maccy cynbdara HaTpusi, HeoOXxoaumyro s npurotoBierus 300 v 0,1 v
pacTBopa.

Bonpocul k ox3ameny:

1. 3amura MeTamIoB OT KOppo3uu. Paznuynbie BUIBI TOKPBITUH.

2. OcHOBHBIE CIIOCOOBI BBIPAKECHUS KOHIICHTPALIUH 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. Meton BaneHTHBIX cBsized. CriocoObl M300pa)KeHNs KOBAJIGHTHBIX CBSI3€W, 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. Menb, cTpoeHHUE aToMa, COSTMHEHUS MEIM U X CBOMCTBA, CIUIABBI HA OCHOBE MEJIH.

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.

BOI’lpOCbl K 9K3AMEHRY .

1. Merannuueckas cBs3b, €€ OCOOCHHOCTH, XMMHUYECKHE CBONCTBA METALIOB.

2. Kowmmiekcuble coenuHenus. KoopaunanuonHass Teopust BephHepa. Merosl
nojiyueHusi. BHYTpeHHsII W BHEIIHSSI KOOpJMHALIMOHHBIE cdepbl KoMiuiekcoB. CTpykTypa
BHYTpPEHHEH KOOpIUHAUMOHHOM cdepbl. lLleHTpanbHbIl aToM - KOMILIEKCOOOpa3oBaTelnb,
JUTaHJbl, KOOPAMHALIMOHHOE YHCIIO, 3aps] KOMIUIEKCHOTO HOHA. XHMHUYecKas CBA3b B
KOOPJMHAIIMOHHBIX COEAMHEHHUAX. TUIBl KOMIUIEKCHBIX CO€IUHEHHH. 3HaUYe€HHE KOMITJIEKCHBIX
COEJMHEHUH B XMMHHU, OUOJIOTUH, CEIbCKOM XO035IIICTBE M TEXHHUKE.

3adanue npakmuueckoe

Kakas Macca, kakoe KOJIMUECTBa BEILECTBA, KAKOE YMCIO MOJEKYJ, KaKOe KOJIMYECTBA
HKBHUBAJIEHTOB COOTBETCTBYET 00bEMY Kuciopoaa 11,21 (1.y.).



Bonpocwt k oxzameny:

1. KommekcHbie coenuHeHus. Koopnunammonnas teopust Bepuepa.

2. OOpaTUMOCTh XMMHUYECKHX peakiuii. XUMHUYECKOE PABHOBECHE B TOMOTCHHBIX U
reTeporeHHbIx cucreMax. CoCTOsIHME AMHAMMYECKOTO XMMHUYECKOTO PaBHOBECHS, YCIOBHS U
IIPU3HAKN PAaBHOBECHOI'O COCTOsAHMA. KOHCTaHTa XMMHMUECKOTO PaBHOBECHUSI, €€ POJIb B OLIEHKE
HANPABIEHHOCTH XUMHYECKHUX peakiuii. CMeleHne paBHOBECHS TIPU U3MEHEHUN KOHIICHTPAIIUU
pearupymromux BelecTB, Temneparypbl W jaBieHus. [lpunmun Jle - Illatense. Ponb
NPEICTaBICHUA O XHMHUYECKOM PABHOBECHH B TIOHUMAHUM U OIEHKE XWMHUYECKUX U
OMOJOTUYECKHUX MTPOLECCOB.

3aoanue npakmuueckoe

Hanummure ypaBHeHUs peakiuii, C IOMOIIBI0 KOTOPBIX MOKHO OCYILIECTBUTH CIEIYIOIINE
npespamieaust: CuO—CuCl—Cu(OH)2—Cu(HSO4)2—CuSOa.

Bonpocuwi k oxzameny:

1. Karanuzatopsl. 'OMOreHHBI M Te€TEPOreHHBIN KaTaau3. BiusHuEe TeMmeparypbl Ha
CKOpOCTb pEaKIuH.

2. Komnmouaneie cucteMbl. Koarymsiusi, CHHEPE3UC, THKCOTPOIHUS. DMYJIbraropsl H
HETITU3ATOPBI.

3aoanue npakmuueckoe

Xapakrepuctuka koMiiekcaoro coeauneanst Kz[Fe(CN)s]

Bonpocul k oxzameny:

1. [TopTnanauemeHT, ero noiaydenue. [Ipouecchl cXBaTbIBaHUS M TBEPACHUS BSDKYIIUX
MmaTepuaioB (Teopus balikoBa). PaccMoTpeTs Ha npumepe TBEpAECHHUS THIICA.

2. KoBanentHas cBsa3b. [uOpunusanuss aroMHbeIXx — opOutaneil. 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 BemecTBa. Bo3nyniHble U ruipaBindeckue BsKYIIME BEIIECTBA, UX BUBI,
0COOEHHOCTH.

2. P cTaHmapTHRIX MTOTEHIIMATIOB. BOAOPOIHEBINA JIEKTPO/I.

3aoanue npakmuueckoe

Boruncnute pH 1 pOH B 0,01 H pacTtBOpe ruapokcua Kaiablus (U3BECTKOBBIA pacTBOp),
CUYMTAask AUCCOLMALNIO ITOJHOM.

BOI’lpOCbl K 9K3aMeHn):

1. Beron. Buas! koppo3un 6eToHA U METO/IbI 3AIUTHI OT HEE.

2. KonnuratuBHble cBOMCTBA pacTBOpOB. 1-bIif 1 2-0i1 3akoHbI 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. Ilepuoauueckuii 3akon J[.M1.MeHeneeBa - OCHOBHOM 3aKOH XMMHUH, €T0 COBPEMEHHAas
dbopmynupoBka. Ilepuomnueckas cucrema xumuudeckux dnemeHToB J[.M.MeHneneeBa kak
rpaduueckoe n300pakeHne MEPUOANIESCKOT0 3aKOHA, KaK Ki1accu(UKAIMs aTOMOB 110 CTPOSHUIO
WX 3JIEKTPOHHBIX 000J10ueK. ['pymibl, mepuoasl U ceMencTna s, p, d, f — aeMeHToB.

2.CriocoObl TOJTy4eHUsI KOJUIOMIHBIX pacTBOpoB. CtpoeHue munen 3oied. [IpaBuio
ITeckopa-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:

1.0OcHoBHBIE  TepMomuHaMu4eckue  (QYHKIMU.  TepMOXUMHYECKHE  ypaBHEHWUS,
ocobeHHOCTh 3anucHu. 3akoH I'ecca u ciexctBust u3 Hero. OmnpesesieHUE HANpPaBICHHOCTH
XHMHYECKOI0 Mmpoliecca.

2. 'ampBaHWYECKUE STIEMEHTHI. DJICKTPOJIHBIE OTESHITHAIBI. BOIOpOTHBIIHI
aneKkTpol. YpaBHeHue HepHera. Psij ctaHnapTHBIX 31eKTpoAHBIX nmoTeHuanos. Pacuer 9/1C.

3aoanue npakmuueckoe
CTpO@HI/Ie MUICJIIBI 30JI51 KpCMHHeBOﬁ KHCJIOTHI B M30BITKE CHUJIMKATa HaTpus. Ycnosus
€T0 KoaryJrsinuu.

7.4 Meroauyeckue MaTepuajbl, ONpeAeIsilONIHe  MPOLEAYPbI
OllCHUBAHUS 3HAHUI, YMeHHWI, HABBIKOB XapPaKTePHU3YIOIIMX 3Talbl
¢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 MPOMEKYTOYHAS aTTECTAIHs 00yJarOIIUXCs».

Kpumepuamu ouenku pegepama s61s10mcs: HOBU3HA MeKCMA, 0OOCHOBAHHOCMb GblOOpa
UCMOYHUKO8 TUMEPAMYPbl, CHeneHb PACKPbIMuUs CYUWHOCMU 60Npocd, coOM00eHUs mpebosanuil
K 0ghopmienuo.

Oyenka «OMAUYHO» — BLINOIHEHbl 6Cce MpeDOo8aHus K HAnucauuio pegepama: 0603HaAYEHA
npobrema u 00OOCHO8AHA €€ AKMYANIbHOCMb, COeNAH AHAIU3 PA3TUYHLIX MOYEK 3PeHUsl Ha
paccmampusaemylo npooiemy u J02UYHO UBNOHNCEHA COOCMBEHNHAA NO3UYUA, CHOPMYIUPOBAHDL
8b1600bl, MeMa PACKpbIMA HOJAHOCMbIO, BblOEPAHCAH 00bEM, CoOn00eHbl mpebo8aHus 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 8 CYICOCHUSAX, He 8bloepican 00bém
pegepama; umeromes ynywenus 8 0g)opmaeHuu.

Oyenka «y0061emeopumenbHoy — UMeIomcs CywecmeeHnvlie OMCmynieHus om mpeoo8aHul K
pegepuposanuto. B uacmnocmu: mema oceewjeHa aulb 4acmuiHo, 0onyujensl gakmuueckue
ouwUOKU 8 COOepaxHcanuu pegpepama, omcymcmeyom 6bi800bl.

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:
— noHOMa 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 «neyooeiemeopumenvHo» — npu Habope 6 2 baua.

Tecmoegbvie 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 «Hey0081emeoOPUMEIbHOY BbICMABISAENCS NPU YCL08UU NPABUTLHOZ0 OMEemd
cmyoenma menee wem Ha 50 % mecmogvix 3a0aHul.

Kpumepuu oyenxu na 3xzamene

Ouyenka  «omauuno»  6vicmasisemcs  obOyuarwemycs, Komopulll  obradaem
BCECMOPOHHUMU, CUCEMAMUSUPOBAHHBIMU U 2TYOOKUMU 3HAHUAMU Mamepuana y4yeOHou
npocpammul, ymeem c60000HO BbINOIHAMb 3A0AHUS, NPEOYCMOMPEHHble Y4eOHOU NPoSPpaAMMOl,
VCBOUNL OCHOBHYIO U O3HAKOMULCS ¢ OONOJTHUMENbHOL TUMepamypotl, peKoMeHO08AHHOU yYeOHOU
npoecpammou. Kaxk npasuno, oyeHka «OmMIu4HO» 6bICMABIAEMCs 00Y4aAOWeMyCcsl YCBOUBLUEMY
83AUMOCEA3b  OCHOBHLIX  NOJONCEHUU U NOHAMUN  OUCYUNIUMBL 6 UX 3HAYeHuu O
npuobpemaemol CneyuarbHOCmu, NPosABUELUEMY MEOpYEcKUe CHOCOOHOCMU 6 NOHUMAHUU,
UBTIONCEHUU U UCNOTIb30BAHUU Y1eOH020 Mamepuad, npasuibHO 000CHOBbIBAIOWEM) NPUHAMbLE
peuierus, graoerouemy pasHoCMOPOHHUMU HABLIKAMU U NPUEMAMU BbINOJIHEHU NPAKMUYECKUX
pabom.

Ouenka «xopouio» 6vicmasnsaemcs ooyuarouemycs, OOHapy’cusuemy noaHoe 3HAHUue
mMamepuana y4eOHOU NpocpaMMbl, YCHeWHO BbINOJHAIWEMY NpPedyCMOMpeHHble VUeOHOU
NPOCPAMMOU  3A0AHUS, YCEOUBUEMY MAMepudal OCHOBHOU JIUmepamypsl, pPeKOMeHOO08AHHOU
yuebHnou npoepammou. Kax npasuno, oyemka «xopouio» evicmasisiemcsi 00y4aroujemycs,
NOKA3a8uwemMy CUCMeMamu3upo8anuslll Xapakmep 3HAHUU NO OUCYUNIUHE, CHOCOOHOMY K
CaMOCmMosAmMenIbHOMY NONOJHEHUIO 3HAHUL 8 X00e OdnbHeluel Y4eOHoU U NpogpheccuoHalbHouU
OoesmenbHOCmU, NPASUILHO NPUMEHAIOWeMy meopemudeckue NoNONCeHUsT Npu  peuleHuu
NPAKMUYecKux B80npocos u 3aoau, enaoenuemy HeoOXoOUMbIMU HABLIKAMU U NpuemMamu
8bINOIHEHUS NPAKMUYECKUX paOOm.

Ouenka «y0061emeopumenvHo» 6viCMAGIAEMcs 00YYaoueMycs, KOMOpbvll NOKA3al
3HAHUE OCHOBHO20 MamMepuala y4eoHol npoepammyvl 8 ooveme, 00CMaAmoOyHOM U HeoOX0OUMbIM
ol OanvHetiwieli yuebvl U npeocmoswel pabomvl NO  CNEYUarbHOCMU, CHPABUILCS C
8bINOJHEHUEM 3A0aHUll, HNPeOYCMOMPEHHLIX YYEOHOU NPOSPAMMOU, 3HAKOM C OCHOBHOU
aumepamypou,  peKOMeHOO8AHHOU  yuebHOU  npoepammou. Kax  npasuno,  oyeuka
«VO0BTIEMBOPUMENLHOY  BbICIABIAEMC  00YYaloueMycs, OONYCMUsUieMy HOZPeWHOCIU 8
omeemax Ha JK3AMeHe UMU GbINOJIHEHUU IK3AMEHAYUOHHLIX 3A0anull, HO 001a0aroujemy
HEOOX0OUMbIMU ~ 3HAHUAMU NOO PYKOBOOCMEOM npenooasamensi OJisl YCMPAHEHUs. IMux
nozpewHocmetl, Hapywarwemy nocie0o8ameilbHOCMb 8 UNONCEHUU YYeOH020 Mamepuanrd u
ucnsimulealouemy 3ampyoHeHus Npu 8bINOJHEHUU NPAKMUYECKUX pabom.



Ouenka «HEYO061eMEOPUMENBLHO) BbICIABTACMCA 00VUAIOWeEMYCs, He 3HAIWemy
OCHOBHOU Yacmu Mamepuana y4eoHot npocpammol, OONYCKarowemy NpUHYUNUalbHvle OUUOKY 8
BbINOTHEHUU NPedyCMOMPEHHbIX VUeOHOU NpoSpAMMOl 3A0aHUll, HEYBEPEeHHO ¢ OOabUUUMU
3ampyoHeHuAMUY  GbINOIHANOWeEMY  npakmuueckue  pabomwl. Kax  npasuno, oyenxa
«HEYO08IeMEOPUMETLHOY» BLICMABIACMCA 00YHaAOUemMyCcs, KOMOPblll He MOdcem NPoOOIHCUMD
obyuenue ui npUcCmMynums K 0esimeabHOCmu N0 CReYUATbHOCIU NO OKOHYAHUU YHUGEPCUMEmMA
6e3 00NOIHUMENbHBIX 3AHAMUL O COOMBEemMCcmayoujeli OUCYUNTIUHE.

8 IlepeyeHb OCHOBHOI ¥ IOMOJHUTEIbHON Y4eOHOM JTUTEPATYPHI

OcHoBHasi yueOHas quTEpaTypa
Hanuuue 6 oubruomexe Kyol'AY
1. Obmas xumus : yue6. mocodue / H. JI. I'muaka. - U3n. crep. - M. :
Knopyc, 2013. - 750 c. - ISBN 978-5-406-02934-3
2. Obmas xumus : yueOnuk / H. B. KopoBuH. - U3a. 9-e, nepepad. - M. :
Bricr. mk., 2007. - 557 c.: un. - ISBN 978-5-06-004403-4
3. Obmas xumus : yued.mocobue / A. B. CyBopos, A. b. Hukonbckuit. - 2-
¢ u3 ., uctp. - CII0. : Xumus, 1995. - 624 c. - ISBN 5-7245-1018-9
4. AnekcanapoBa J. A. AHanuTHuecKasi XUMHS : y4eO. U MPAKTUKYM JIJIs

npuki. OakamaBpuata. B 2 kH. Ku. 1 : Xwumudeckue MeTOJbl aHaiIM3a
| AnekcanapoBa D. A., l'aiinykosa H. I'. ; Ky0. roc. arpap. yH-T . - 2-¢ u31., UCIIp.
u jom. - M. : FOpaiit, 2014. - 551 c. (kadgeapanbHas OMOIMOTEKA)

JonoaHuTtenbHasi yueOHas JuTepaTrypa

1. Obmas xumus : yueonuk / T. U. JJPOBAILIEBA. - PocroB w/]] :
®enuke, 2004. - 446 c. - (Bwicu. obpazoBanue). - ISBN 5-222-04046-1 (s
oubauomexe Kyol'AY)

2. IllabanoBa WM. B. JlaGopaTopHbiii NOpakTUKyM «XUMHUSA B
cTpouTeNbCcTBE»:  yuebd. mocodue / WM. B. IllaGanosa, H. I'. TaiimykoBa. —
Kpacuonap : Ky6I'AY, 2014. — 257 c.

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

3. I'puropreBa JI.C. Xumusi B CTPOUTENBCTBE [DIIEKTPOHHBIN pecypc] :
kypc nekuuit / JI.C. I'puroppeBa. — DJNEKTPOH. TEKCTOBbIE AaHHbIE. — M. :
MoOCKOBCKHI TOCYAapCTBEHHBIN CTPOUTENBHBIN YHUBepcuTeT, ObC ACB, 2010. —
104 ¢. — 2227-8397. — Pexum moctyna: hitp://www.iprbookshop.ru/16316.html

4. TlectynoBa C. A. PacTtBopsl U JOpyrue JUCIEPCHBIC CHUCTEMBI: yueO.
nocobue / C. A. TlectynoBa, E. C. Kocrenko, E. A. Kaiiropogosa. — KpacHonap :
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. KomruiekcHble coequnenus. KommiekcooOpasoBanue
B BOJHBIX pacTBopax: yueb. mocobue / 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 TIPHUKIAJIHBIE 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 «HTEpHET»

Ne HaumenoBanue TemaTuka Ccbuika
1. | Znanium.com YHuBepcanpHas
2. | IPRbook YHuBepcampHas

3. | U3natennctBO «Jlauby | YHUBepcanpHas

4. | Obpa3zoBaTenbHbIN YHuBepcanbHas
nopran Kyol'AY

HNudopMannoHHO-TEIEKOMMYHHKAIMOHHBbIE pecypchl ceTH « UHTepHeT»
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 OHOJIMOTeKa TUCCEPTALMOHHBIX Pa0OT

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

MeToanueckue yKazaHusi H peKOMeHIAIHM 110 MOAT0TOBKE K IK3aMeHYy
JIist moydeHus NOmycKa K JK3aMEeHy M0 JUCHUIUIMHE CTYISHT O0s3aH
BBHITIOJIHUTH BCE JabopaTopHbie pabOThl, 0OPMHUTH PE3yJbTaThl B BUAC OTYETA.
3ammra oT4eTa MO JabopaTopHOW paboTe mpenamoiaraerT  0OCYKIEHUE
MOJIYYCHHBIX CTYJACHTOM pe3yJbTaTOB M OTBETHl HAa BOMPOCHI IO TEME.
BrInotHUTh MHIUBUIYATBHBIEC IOMAIITHUE 3aJaHUSI U 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/

[ToaroToBKka K 9SK3aMeHy TpeOyeT OIPEACIICHHOTO aJfOpUTMa JICUCTBHIA.
[Ipexne Bcero, HEOOXOUMO O3HAKOMHUTHCSI C BOMPOCAMU, KOTOPbIE BHIHOCSITCS Ha
sk3aMeH. Ha OCHOBE 3TOro HaJ0 COCTAaBUTh IJIaH MOBTOPEHUS U CUCTEMAaTU3AIUU
y4eOHOro MaTepuayia Ha KaKIbli IeHb, YTOOBl OCTaBUTH JACHb WM €r0 YacTh JIJIS
MOBTOPHOTO 000011IeHKE MPOTPAMMHOT0 MaTepHaia.

Henb3ss orpaHnumBaTthCs TOJBKO  KOHCHEKTAMHU  JIEKUUW, CIEAYET
npopaboTaTh HyXKHbIE yueOHbIE TOCOOMS, PEKOMEH/I0BAHHYIO JIUTEPATYPY.

[TocnenoBarenbHOCTh PabOTHI B MOATOTOBKE K 3K3aMEHY JOJKHA OBITh
Takas: BHHMATEIbHO TMPOYUTATh M YSACHUTH CYThb TPeOOBaHUN KOHKPETHOTO
BOIIPOCA MPOTrpaMMbl; O3HAKOMHUTBCS C KOHCIIEKTOM; BHHMATEJIbHO IPOpadoTaTh
HEOOXOUMBIA y4eOHBI MaTepual MO y4eOHBIM IMOCOOUSIM U PEKOMEHIyEeMOM
JIUTEPATYPBL.

Ecnmu ans otnenpHONM TeMbl IPENOAABATENb IPEIVIOKHI CIIEHHAIBHYIO
HAy4YHYIO JINTEPaTypy, KOTOPYIO CTYACHT pa3pabarbiBajl B MEPHOJI MOATOTOBKHU K
3aHATHSAM, HEOOXOAMMO BEPHYTHCS K 3alKCSIM 3TUX MaTEpHaliOB (2 B OTIEIbHBIX
ClIy4asiX K OpUTHHAJIaM).

B otnenbHOM TeTpaay Ha KaxXIblil BOIPOC CIEIYET COCTABUTh KPATKUH IIJIaH
OTBETa B JIOTMYECKOW IIOCIENOBATENBHOCTY U ¢ (UKcanued HeoOX0IUMOTo
WUIIOCTPATUBHOTO ~ Marepuana (IpUMepbl, PHUCYHKH, CXEMbI, YypaBHEHUS
XUMHUYECKUX PEaAKITHil).

Ecnu oTaenbHbIE BONPOCH! OCTAIOTCS HESICHBIMH, UX HEOOXOJUMO HAIHCATh
Ha MOJISIX KOHCMEKTa, YTOObI BBISICHUTH Ha KOHCYIbTAlMU. OCHOBHBIE MOJIOKEHUS
TEMBI TI0CJIE€ TJIyOOKO OCO3HAaHUE UX CYTH CJIEAYEeT 3ayYuThb, IOBTOPSS HECKOJBKO
pa3 wiM pacckasbiBas KoJuiere. BaxkHelmyro MHpopMaluio cieayer o003HadaTh
JOPYTHUM LIBETOM, 3TO IIOMOTAET Jy4YlIe UX 3alIOMHUTb.

CrietyeT OCTENEHHO NMEPEXOAUTH OT TOBTOPEHUS MaTEpPHAIA OJHOM TEMBI K
npyroii. Korzma moBTOpeH W cCHCTEeMaTH3WpPOBaH BECh YYEOHBIM Marepuad,
HEOOXO0JMMO MEPECMOTPETD €ro €IIe pa3 y’Ke CO CBOMMHU 3aUCIMH.

Yao6Hee TOTOBUTHCS K IK3aMEHY B UHMTAJIBLHOM 3ajie OMOJMOTEKH WM B
CHEIUaIN3UpPOBAaHHOM y4eOHOM KaOuHeTe. B TedeHwe CyTok HEOO0X0auMO
paboratb 5-6 yacoB, nenas yepes kaxplie 1,5 yaca nepepsiBa Ha 15 MHH.

OOyuaromuMcst Hy’)KHO 3HaTh 00IIHe TpeOoBaHUA K OlleHKe 3HaHui. HyxHO
BBISIBUTB:

1) moHMMaHuWe W CTENEHb YCBOEHHUS BOIPOCA, IOJTHOTY, H3MEPSEMYIO
KOJIMYECTBOM MPOTPAMMHBIX 3HAaHUH 00 00BEKTE, KOTOPBIN N3YyHalOT;

2) 1iyOWHY, KOTOpas XapaKTepU3yeT COBOKYMHOCTb CBS3€H MEXIy
3HAHUSIMU, KOTOPBIE OCO3HAIOT 00YyYaroluecs;

3) METOI0JIOTHYECKOEe 00OCHOBAHUE 3HAHUIA;

4) o3HaKOMJICHHE C OCHOBHOM JIMTEPATypOd MO MpEAMETY, a TaKkKe C
COBPEMEHHOU NMEPUOAUYECKON JIUTEPATYPOU IO IPEAMETY;

5) JOTHKYy, CTPYKTYpy, CTWJIb OTBE€Ta M YMEHHME CTYAEHTa 3allullaTh
HAay4YHO-TEOPETUYECKUE IIOJIOKEHHs, KOTOpPbIE BBIIBUIAIOT, OCO3HAHHOCTb,
000011IeHHOCTh, KOHKPETHOCTH;

8) MPOYHOCTh 3HAHUM.

MeToanyeckue peKOMEHAalUM 110 BHINOJHEHUIO Kelc-3aJaHui



lenr  meToma  KEWCOB - HAYYUTh  OOYyYAlOUIMXCS ~ aHaJU3UPOBATH
npoOJIEMHYIO CUTyallMi0 — KeWc, U BbIpaOOTaTh pEIICHHE; HAy4YUTh padoTaTh C
UH(OPMAITMOHHBIMA UCTOYHUKAMHU.

Meron KECOB CIIOCOOCTBYET  Pa3BUTHIO y o0y4Jaronmxcs
CaMOCTOSITEILHOTO ~ MBINUICHUSI, YMEHHUSI  BBICAYIIMBaTh UM YYHUTHIBATh
IbTEPHATUBHYIO TOUKY 3PEHHSI, apTYMEHTUPOBAHO BBICKa3aTh CBOIO. C MOMOIIBIO
3TOr0 METOJIa CTYACHTBHI MMEIOT BO3MOXHOCTh MPOSBUTh M YCOBEPIIEHCTBOBAThH
aHAJIMTUYECKUE U OLICHOYHBIC HABBIKHU, HAYUYUThCS pabOTaTh B KOMaHE, HAXOAUTh
HanOoJIee palOHAIbLHOE PELICHUE TTOCTABICHHON TPOOIEMBI.

TexHomorusi MeEToJa 3aKJIIOYAeTCd B CIEAYIONIEM: [0 OIPEACICHHBIM
nmpaBWiaM pa3padaThIBaeTCs MOJCIh KOHKPETHOM TMPOOJIEMHOM CHTyalluu,
MIPOU3OIIEAIICH B MPEIMETHOM 00JIACTH, U OTpa)KaeTcsl TOT KOMILIEKC 3HAHUM U
MPaKTUYECKUX HABBIKOB, KOTOPHIC 00YUYAIOIITMMCS HYXKHO TTOJTYIHUTh.

Meton MpEICTaBISIECT coooi crieuUIECKyo Pa3HOBHUIHOCTH
MCCIIEIOBATENbCKON aHAIMTUYECKON TEXHOJIOTUH, T.€. BKIIIOUAET B ce0sl onepanuu
HCCIIEI0OBATENLCKOTO MPOIIEcCca, aHATUTUYECKUE TTPOLICAYPHI.

[IpenomaBarens TOTOBUT HAYAJIbHBIN KeC. PEKOMEHyeMble HCTOUHUKM:

1. Kaiiropogosa E. A. Heopranndeckas u aHaqTuTH4YeCKasi XUMus : yue0.-
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. TexHuka BeneHUS XUMHUYECKOTO OKCIEpPUMEHTa B
nabopatopun xumuu / I'"M. Haymosa, E.K. SI6monckas, E.A Kaiiropogosa. —
Kpacnonap: Ky6I'AY, 2013. - 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3. Ilectrynora C.A.PabGouas TeTpaap K 1a00paToOpHBIM paboTaM 110
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. MGTOI[I/ILICCKI/IC YKa3aHMW 110 U3YUCHHUIO JUCIIMITJIMHBI U 3a1aHHUA

JUIsl KOHTpostbHOM padoTel / E. A. Kaliroponosa, 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 OmpeAesiCeHHOTO alropuTMa
nevicteuid. [Ipexne Bcero, HEOOXOAUMO O3HAKOMHUTHCS C BOMPOCAMH, TEMaMH,
KOTOPBIE BEIHOCAT Ha KOHTPOJIbHYIO PaboTy.
Henw3st  orpanmumBaThCs  TOJIBKO  KOHCIIEKTAMHU  JICKIMHA,  CIIETYET
popadboTaTh HYyKHBIC Y4€OHBIE TTOCOOUS, pPEKOMEH/I0BAHHYIO JIUTEPATYPY.


http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736
https://edu.kubsau.ru/mod/resource/view.php?id=1736

[locnenoBarenpHOCTH  pabOTBI B~ MOATOTOBKE K  KOHTPOJBHBIM
MEPOIPUITUAM JAOKHA OBbITh Takas: BHUMATEJIbHO NPOYMUTATh U YSACHUTH CYTh
TpeOOBaHUII KOHKPETHOTO BOIIPOCAa IPOrpaMMBbl; O3HAKOMUTBECS C KOHCIIEKTOM;
BHUMATENbHO MpOpaboTaTh HEOOXOAUMBIH  yuyeOHBIH MaTepuan Mo y4eOHBIM
OCOOMSIM M PEKOMEHIyEMOM JIUTEpaType.

Ecnu nns oTnenpHOM TeMBbl IIPENOAaBaTelb IMPEMJIOKWI MEPBOMCTOYHUK,
CHELMATIbHYIO HAy4YHYIO JIMTEpPaTypy, KOTOPYIO CTYIEHT pa3pabaThiBajl B MEPHUOA
MOJITOTOBKA K CEMHUHAPCKUM WM WHBIM 3aHATHSM, HEOOXOAMMO BEpPHYTHCA K
3aHMCSIM  3THX MaTepHaioB (a B OTACNIBHBIX CIydasX W JI0 OpPUTHHAJIOB),
BOCCO3/1aTh B ITAMSITH OCHOBHBIE HAyYHBIE ITOJIOKECHUS.

B otnenbHOM TeTpaay Ha KAl BOIIPOC CIEIYET COCTABUTh KPATKUM IIJIaH
OTBETa B JIOTMUYECKOH MOCIIeA0BAaTEIbHOCTH M ¢ (ukcanuel HeoOXOAMMOro
WLTIOCTPATUBHOTO MaTepuaa (IpUMephl, PUCYHKH, CXEMBbI, HU(PBI).

MeToanuyecKue peKOMEeHIaluu 110 MOATOTOBKE K TeCTHPOBAHUIO

Llens TecTupoBaHHS B XO0JI€ YYEOHOIrO MpOIECCa CTYJIEHTOB COCTOUT HE
TOJBKO B CHCTEMATHYECKOM KOHTPOJIE 3HAHUM M3YYEHHOTO MaTrepualia, 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 HMEET PsAJ OCOOCHHOCTEH, 3HAHWE KOTOPBHIX MOMOTaeT YCHEHIHO
BBITIOJTHUTB T€CT. MOXKHO JaTh CIEAYIONINE METOANYECKUE PEKOMEH Al

1. Ilpexne Bcero, cieayeT BHUMATEIBHO HW3YyYHUTh CTPYKTYpY TECTAa,
OIICHUTHh 00BEM BPEMEHH, BBIJICIIIEMOTO Ha JaHHBIA TECT, YBUJIETh, KAKOTO THUIA
3aJlaHus B HEM COJIEPKaTCs. DTO TOMOXKET HACTPOUTHCS Ha padoTy.

2. OyeHb BaXXHO BCerJa BHUMATEIbHO YWTATh 33JlaHUSl 10 KOHIlA, HE
NBITASICh TIOHATH YCIIOBUS «IIO TIEPBBIM CJIOBaM» WJIM BBINOJIHUB TMOJ0OHbBIE
3aIaHUsl B TMPEIBIAYIIUX TECTUPOBAHUSX. Takasl Crenika HEepeIKo MPUBOAUT K
JIOCaJIHBIM OIIIMOKAM B CaAMBIX JIETKUX BOIMPOCaX.

3. Eciu Be1 He 3HaeTe 0TBeTa Ha BOMPOC WM HE YBEPEHBI B TIPABUILHOCTH,
CJIETyeT MPOMYCTUTh €r0 M OTMETUTD, YTOOBI IIOTOM K HEMY BEPHYTHCH.

4. TIcuxonoru TaKXe COBETYIOT AymaTh TOJIBKO O TEKylleM 3aigaHuu. Kak
MpaBWJIO, 3aJaHUs B TECTaX HE CBS3aHbl JPYyTr C JPYTOM HEMNOCPEACTBEHHO,
MO3TOMY HEOOXOAMMO KOHIICHTPUPOBATHCA HAa JaHHOM BOMPOCE M HAXOIUTh
peleHusi, MOAXOASAINIMe HWMEHHO K HeMy. KpomMe Toro, BBIMOJHEHHE JTOU
pPEeKOMEHJAIMU AacT elle OJIUH MCUXO0JIOTHYECKUN d(DPEKT — MO3BOIUT 3a0BITh O
HeyJade B OTBETE Ha MPEbIAYIINNA BOMPOC, €CIIU TaKOBask KUMeJIa MECTO.

5. MHorue 3ajaHusi MOXHO OBICTpEE peIIUTh, €CIU HE HCKaTh Cpa3y
MpPaBWIbHBIA BapUaHT OTBETA, a MOCJIEIOBATENIBHO UCKIIOYATh T€, KOTOPHIE SIBHO
HE MNOAXOIAT. MeTOoJ HCKIIOYEHHUsS] TO3BOJSIET B MTOCE€ CKOHIEHTPUPOBATH
BHUMAaHHE HAa OJJHOM-ABYX BEPOSITHBIX BapUaHTaX.



6. Hpouecc yraablIBaHUA IIPABUJIBHBIX OTBCTOB JKCJIIATCIBHO CBCCTHU K
MHWHHUMYMY, TaK KaK 3TO 4Yp€BAaTO TCM, YTO CTYACHT 336y,ZI€T O I''TaBHOM: YMCHHUH
HCIIOJIB30BaTh MMCIOMHNCCA HAKOIIJICHHBIC B y‘le6HOM IMpoHecCcCC 3HaAHUA, U 6y,Z[€T
HaJCATHCA Ha YyHdauy. Ecan YBECPCHHOCTHU B IIPABUJIBHOCTHU OTBCTA HCT, HO
HHTYUTUBHO IOABJEACTCA HNPCAIIOYTCHUC, TO ICHXOJOIH PCKOMCHIAYIOT HOBEPATH
HHTYWUIMHU, KOTOpasd CHUHUTACTCA IIPOSABICHUCM FJ'IY6I/IHHI)IX 3HAaHUU U OIIbITA,
Haxoasmuxcsa Ha YPOBHE IOACO3HAHUA.

MeToanyeckue yKa3aHusi 110 HAIMCAHWIO pedepaTta
Boinmonnenne — pedepara  sABigercs  OAHOM M3 GOpM  KOHTPOJS

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 menom wim no paszaenaM pa3padaTbiBaeTCsl OTIIEIbHBIM
CTYJIEHTOM M O(pOPMIISIETCS B YCTAHOBIICHHOM TIOPSIJIKE.

Texnnueckoe opopmienue pedepara

Crpyktypa pedepara:

TUTYyNBHBIN JIUCT
TuTynbHBIN JIUCT OPOPMIIAETCS CIEAYIONIMM 00pa30oM: M. TUIIOBOM NpUMep.

Coneprxanue pedepara

l. Beenenue

Il.  OcHoBHas yacTh (JIUTEpaTypHBIN 0030D)
I1l.  3akmrouenue (BbIBOJIbI)

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 AKTYaJIbHOCTh M LIETIECO00Pa3HOCTh
BBIOpPAHHON TEMaTHUKHU.

3. OcHoBHas yacTh pedepara MOXKET UMETh OJIHY WU HECKOJIBKO TJIaB,
cocTosimux u3 2-3 maparpadoB (MOANYHKTOB, pa3JeioB) W MpeArnojaraet
OCMBICJIEHHO€ ¥ JIOTUYHOE W3JI0KEHHWE TJaBHBIX TOJOKECHUM U  UJCH,
collep KaIluXCcs B WM3YYEHHOM mnuTeparype. B Tekcre 00s3aTenbHBI CCHUIKM Ha
MEPBOUCTOYHUKH. B TOM ciydae, eciu MUTHUPYETCS WM UCIOJIB3YETCs Ubs-THO0
HEOpJIMHApPHAS MBIC/Ib, WJES, BBIBOJA, MPUBOJUTCA KaKOW-THOO 1H(POBOH
MaTtepuai, TabauIkl — 00s3aTENBHO CIEMYET CAeNaTh CChUIKY Ha TOTO aBTOpa, Y
KOTO BbI B3SUUIM JIaHHBIN MaTepHall.



[ens muTeparypHOTro 0030pa: OCMBICIHTH, U 0000IINTH yIeOHBIN U HAYIHBIN
MaTepuans IO COBPEMEHHOMY COCTOSIHMIO JaHHOTO BOIPOCA U MPEIIOKHUTH
NEPCIEKTUBHBIC TyTH PEIICHUS TPOoOIIeM.

4, 3aKJIl0YeHUEe COJICPKUT TJIABHbIE BBIBOJABI, W UTOTU U3 TEKCTa
OCHOBHOM 4YacTH, B HEM OTMEYaeTcs, KaK BBIIIOJIHEHBbI 3aJaud, U JOCTUTHYTHI JIU
e, cpopMyJIMpOBaHHBIE BO BBEACHUH.

S. [IpunoxeHue MOXeT BKIIOYATh TpaduKu, TAOIUIIbI, PACUETHI.

6. bubmmorpadus (CMCOK TUTEpaTyphl).

31ech yKa3bIBaeTCsl pealibHO HMCIOJB30BaHHAs ISl HamucaHus pedepara
auTeparypa, odopmiieHHas TO TMpaBwiaM OWOIHOTPaPUIECKOTO OMHCAHHUS B
COOTBETCTBUHM C TpeboBaHUsAMU ['occTangapra.

Jranbl padoTsl Hag pedepaTom

Paboty Han pedepaTom MOKHO YCIOBHO MOJAPA3ACIUTh HA TPH dTama:
1.IToaroToBUTENBHBIN 3Tal, BKIIOYAIOMNN H3yUYE€HNE IPEAMETa UCCIIEA0BAHNUS;
2.M3noxxeHune pe3ynbTaToB U3YUYECHHUS B BUJIE CBSI3HOTO TEKCTA,
3.YcTHOe cooliieHue o Teme pedepara.

Paborta Haj BeIMoaHEHHEM pedepaTHBHOTO 33JaHUS MOXET MPOBOJAUTHCA B
yuTalbHBIX 3anax OumOmuorekn KyOI'AY, B gomamHux yCIOBUSIX B 4Yachl,
OTBEJICHHBIC /IS CAMOCTOSTEIbHON pa0OThI, a TakXKe B MEPUOJ WHAMBUAYAIbHOMN
paboTBl CTYIEHTOB TOJ KOHTpOJIEM TMpemnojaBatenss Ha kadeape xumun. [lo
OKOHYaHWH WHANBUAYAIbHONW TPOPAOOTKH BCETrO 3aJaHUsl CTYIACHTHI TPYIIIHI
ohopMIISIIOT U cAaroT oOpPMIICHHBIM pedepaT 11 MPOBEPKHU MPENoIaBaTeo HEe
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 wHboOpMaIUg O TpoOJIeMe C TOMOIIBbI YUYeOHHKOB, SHITUKIIOIICIHM,
CIIPaBOYHHUKOB, ceTu Internet (He mMpuBOASTCS B CIUCKE JIUTEPATYPhI), HAYUHBIX
YKYpPHaJIOB (MIPUBOJSATCS B CIIUCKE UICTOYHUKOB);
— HCTOJBh30BaHUE HANJCHHBIX CCBHUJIOK B PEKOMEHIOBAHHOM CITMCKE JINTEPATYpPhI
JUTSL TATBHEUIIETO O3HAKOMIIEHUS C TPOOIEMOH;
— 03HAKOMJICHHE C OPUTUHAJIHHBIMU Pa0OTaMHU.

5 Tunosoii mpumep
MHUHUCTEPCTBO CEJIBCKOI'O XO34ANCTBA POCCUMUCKU ®EJEPALINNU

denepaibHOE TOCYIAPCTBEHHOE OIOI)KETHOE 00pa30BaTEIbHOE
yUpEKISHHUE BBICIIETO0 00pa30BaHUs
«KybaHckuil rocy1apCTBEHHBIN arpapHblil YHUBEPCUTET
umenu W.T. TpyOununHa



Kadenpa xumunu

Tema pedepara
KOPPO3US BETOHOB U 3AIIIUTA OT HEE

Pedepar noarororieH

HBanoBbiM CepreeMm BacuiibeBruuem
ctyaenToM rpynnsl CT-2001
aApXUTEKTYPHO-CTPOUTEITBHOTO
dakynpTeTa

PykoBoauTenb pabOThI
JOLICHT Kadeapbl XUMUHU
ITectynoBa CBetniaHa 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 3aBucuMocTH OT cTenenu npopaboTKU TeMbI U 0dopmiteHus pedepara
CTYJIEHTY TIPEIOCTABIISCTCS IPABO BBICTYIIUTH C COOOIIEHNEM 1O Teme pedepaTa
Ha 3acenanun kpyxkka CHO kadenpsl Xxumuu B GopMaTe €KEroHO MPOBOIUMBIX
koHpepeHuid  (dakynbTeTckOoM WM MexdakyiabTerckoi). Ha coobuienue mo
TeMe pedepara C HCIOIL30BAHHEM MYJIbTUMEAUHHBIX CPEJACTB OTOOpaKEHUS
nH(OpPMAITUU OTBOJIUTCS 5-6 MUHYT.



Jlydymne u3 pa®oT (MPEANOYTUTENHHO SKCIEPUMEHTAJIbHbIE) MOTYT OBIThH
MPEICTABIICHBI JJI YYaCTHUsI B YHUBEPCUTETCKOM CMOTPE CTYJEHUYECKUX paloT.

VYuuthiBas conepKaTelbHbIA XapakTep pedepaTuBHON pabOThl U Ka4eCTBO
€ro 3alllUThl, IPenoJaBaTelb MOKET MPUHATH pelieHrne o AuddepeHIupoBaHHOM
3a4eTe YacTh MaTepuaia, 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, OnbIT myOJINYHBIX BBICTYIUICHUN MO3BOJISIET 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 3aHSITHH BBIOOD
MPOUCXOJUT B 3aBHCHMOCTH OT TIPEIJIOKCHHBIX TIPENoaBaTeIeM BOIPOCOB,
UMEIOINUXCS B METOJMYECKOM TIOCOOMH TEM WM OT COOCTBEHHBIX HWHTEPECOB
CTYJCHTA.

2. [Tlocmanoska wyeau Ookiaoa. DOpMynHpOBaHHWE TIEIH  PabOTHI

HE0OXOMMO JIJIs OTIPEJICIICHHS HAIIPaBJICHHS TTOUCKA HEOOXOIUMON JTUTEPATYPHI U
pa3paboTKu CTPYKTYphl jgokiana. CTporo ToBOps, I€Jdb — 3TO MBICICHHOE
MIPEIBOCXUIIICHUE JKEJIaeMOro pe3yibTaTa jAesTelbHOCTU. [loaToMy mocTaHoBKa
IeIM TODKHA MaKCHMaJbHO COBMAAAaTh C Ha3BaHMEM TEMbI JOKiIaaa. B ycTHOM
BBICTYIUIEHUH COOOILIEHHE LIeNU 00s3aTeNbHO OJKHO HAaYMHATHCA CO CioB: «B
CBOEM JIOKJIAJIE 51 XOUY pacckaszaTh 0...», «L{enbto Moeit paboThl OBLIO. .. ».

3. Iloobop neobxooumoti rumepamypwvr no meme. Paborta ¢ murepaTypoi
COCTOMT M3 CHCTEMHOTO TMOA00pa KHUT H TMOCJIEIYIOUIEr0o HU3Y4YeHHUS,
COJIepKAIUXCSI B HUX MAaTEpPUAJIOB, B PE3YJIbTATE YEro KOPPEKTUPYETCS Ha3BaHUE
TeMbl W (GOopMyIHpOBKa TIieneil paboTel. JKemarenbHO WCMONB30BATH IS
MOJATOTOBKHM JIOKJIaJa HE MEHEE TpeX HAaWMCHOBAHHMH MCTOYHHUKOB, YTO JOJDKHO
MPOJIEMOHCTPUPOBATh YMEHHE CTYJICHTAa COIOCTAaBIATh U  aHAJIM3UPOBATH
auTepatypy. Jokiam BBITOJHSETCS TOJBKO IO HAayyHbIM (HE 1O ydeOHuKam!)
WCCJICIOBAHMUSIM, MOHOTpAa(DHsIM ¥ HAYYHBIM CTAThSIM.

4.  Onpeoenenue cmpykmypvl 00KIa0d. ITOT TYHKT 3aBepIIacT
MOTOTOBHUTENIbHYIO pa0OTy MJisi HAMMCAHUS TEKCTa JOKJIA/a U JOJHKEH COIepkKaTh
BCE, UTO MOXHO TIpenBuaeTh. CTPyKTypa MpeacTaBiseT cO00M KpaTKUil TE3UCHBIN



KOHCIIEKT TOTO, YTO BBIHOCUTCS B cooOmieHune. O0s3aTenbHBIMU KOMIIOHEHTaMU
SBJISIIOTCSA COOCTBEHHBIE BBIBO/IBI M CIIMCOK MCIOJIb30BAHHON JIUTEPATYPHI.

5. Paboma nao mexcmom ooxnaoa. Ilpexne Bcero, HEOOXOAMMO TTOMHUTb,
4TO BpeMs JOKiaga orpaHudeHo. Iloatomy cienyer orOuparh TOJIbKO Haubosiee
BAKHBIM Marepuan. Kak mpaBwio, 3TO pa3sBEpHYTHIM TE3UC M3 KOHCIIEKTa-
CTPYKTYpbl M €ro JO0Ka3aTelbCTBO wWin npumepbl. [Ipm 3ToM HE0OX0auMo
n30eXaTh «pa3opBaHHOCTH» TEKCTa, OJHO JOJKHO TUIABHO BBITEKATh U3 JIPYTOro,
COOTBETCTBOBATH JIOTUYECKON JTMHHUU JOKJIAaa. ITO OCOOCHHO Ba)KHO MPH padboTe C
HECKOJIbKMMH UCTOYHUKAMH.

Jlokiiag HE JOKEH OBITh IeperpykeH TOuHbIMH Idpamu. Cregyer
BBUSICHUTH 3HAYEHUE BCEX HOBBIX IOHITHM, BCTPEYAKOUIMXCS B JOKIAAE, U YMETh
ux oOBACHUTH. B KOHIlE JA0KIIaa HEOOXOAUMO YETKO C(HOPMYIUPOBATH BHIBOJBI,
KOTOpPBbIE COOTBETCTBYIOT NOCTABJICHHBIM 3a7adyaM M OOO0OIIAIOT M3J0KEHHBIN
MaTepHall.

[To Bpemenu o0beM Aoknana coctaiseT 7-10 MUHYT.

11 Ilepeyenb MHMOPMANMOHHBIX TEXHOJIOTHI, MCIOJb3yeMBbIX
IPH OCYLIECTBJICHUH 00Pa30BaTEIbLHOIO MPoOLEcca MO0 AUCHUIINHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 odecneyeHust U
UH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

NHpopmalilnoHHbIE TEXHOJOTUH, HCIOJIb3yeMble IMPU  OCYIIECTBICHUU
oOpa3oBaTeNpHOrO  Ipolecca MO  JUCHUIUIMHE TO3BOJSIOT:  00ECIEeYUTh
B3aMMOJCHCTBHE MEXKIYy YUaCTHUKaMH 00pa30BaTeNIbHOTO MPOLIECcca, B TOM YHCIIe
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 MyTEM
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 | Cucrema TeCTUPOBAHUS TectupoBaHue

w

N




| |INDIGO |

[lepeuens npodeccuoHaNbHBIX 0a3 JAHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM

Ne | HaumeHoBaHue TemarTnka DJIeKTPOHHBII ajpec

1 | Hayuynas YHuBepcanpHas https://elibrary.ru/
AIIEKTPOHHAS
ounbnmoTeka
eLibrary

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

3 | Koncynprantllmoc | I[TpaBoBast https://www.consultant.ru/

Hoctyn k cetu HTEpHET, TOCTYN B 3JIEKTPOHHYIO HHPOPMAITMOHHO-
00pa30oBaTeIbHYIO CPEly YHUBEPCHUTETA.

ABTOpCKHe IPOrpaMMHbIe POAYKTHI, 0a3bl JAHHBIX

1. CBuaeTenbCcTBO O TIOCYAapCTBEHHOM peructpanuu 0a3 maHHbIx No
2009620007 peructpanuu MynbpTUMeIUHbIE JeKUUU 10 xumuu: «OOmme
CBOMCTBAa METAJUIOB. OJIEKTPOXUMHUYECKHE TIpolecChl», aBTopbl Kaliropogosa
E.A., T'aitnykoBa H.I'., l6monckas E.K.

2. CBUJETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 0a3 gaHHBIX Ne
2008620374 MynbTUMEIUIHBIC JEKIIUU 110 XUMUM: «XHUMUsL. OCHOBHBIC MOHSITHUS
U 3aKoHbI», aBTOpHI Kaitroponosa E.A., lNaiinykosa H.I'., Sl6nonckas E.K.

3. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpauuu 0a3 gaHHbIX No
2008620372 MynpTUMEIUUHBIE JICKIUU 1O XUMHH: «TOMIMBHO-CMa304YHBIE
Martepuaibl», aBTopbl Kaitroponosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

4. CBUAETEIBCTBO O TOCYIAPCTBEHHOW peructpauuu 0a3  JaHHBIX
2008620370 MynbTUMeauHHbIE JIEKIMU 1O XuMmMuu: «Boma m €€ cBoiicTBa.
Bononoaroroskay, aBtopsl Kaitropoaosa E.A., lNalinykoBa H.I'., SI6nmounckas E.K.

5. CBUIETENbCTBO O TOCYAAPCTBEHHOW perucrpauuum ©0a3 gaHHbIX Ne
2009620262 MynbTUMEIUIHBIE JEKIMA MO XUMHHU: «XUMHUYECKas KUHETUKA U
TepMOoIUHaMHUKay, aBTopkl Kaliroponosa E.A., lNaiinykosa H.I'., SI6nonckas E.K.

6. CBuUAETEILCTBO O TOCYAAPCTBEHHOM peructpaiuu 0asbl 1aHHbIX PO  No
2010620518 «PaBHOBecus B TOMOT€HHBIX CUCTEMax», aBTopbl: [aiinykoBa H.I.
S6nonckas E.K., Cunopoga.

7. CBUIETENBCTBO O TOCYIApCTBEHHOM peructparuu 0a3el JaHHBIX PD  No
2010620525 «OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PABHOBECUS B XMMHUYECKHUX
peakiusax», aBTopsl: ['aliqykoBa H.I'. SI6nonckas E.K., Cunoposa N.1.

12 MaTepuajJbHO-TEXHUYECKOe oOOecrevyeHre sl 00y4eHHs 1o

AUCHHUIIJIIMHE

HJ’IaHI/IpyeMHe IIOMCIICHUA IJISI ITPOBCACHUS BCCX BUOB yqe6H0171 ACATCIIBHOCTHU
| HaumenoBanue | HanmeHnoBanue nomenieHuit i NpoBeJEHUS BCEX BUJIOB | Anpec (MECTOTOIOKEHNE) |



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

y4eOHBIX IIPEIMETOB,

KYPCOB, JUCUUITINH
(Monyneit),
MPAKTHKH, HHBIX
BUOB y4eOHOU
JIeATeIIbHOCTH,
MPEAYyCMOTPEHHBIX
y4EOHBIM [LIAHOM
00pa3oBaTenpHON
OpOrPaMMBI

y4eOHOH NeaTebHOCTH, PEAyCMOTPEHHOH y4eOHbIM
IUIAHOM, B TOM YHCJIE IOMELIEHHS JUIs CAMOCTOSATEIbHOH
paboThl, ¢ yKa3aHHUEM MepPEeYHs OCHOBHOTO 00OPYIOBAHMUS,
y9e0HO-HATIISAHBIX TIOCOOM U HCIIOB3YEMOTO
MPOTPaMMHOTO 00eCTICUeHHUS

[IOMEILEHUH AJIst
NIPOBE/ICHNUS BCEX BUJIOB
yaeOHOIl NesITeTbHOCTH,

[IPEAYCMOTPEHHON
y4eOHBIM TUTaHOM (B
cllydae peanu3alyu

oOpa3oBaTenpHON
MPOTpaMMBbI B CETEBOM
(hopMe TOTIOTHUTETEHO

yKa3bIBaeTCs

HaMMEHOBaHHUE

OpraHM3aliy, C KOTOPOH
3aKIIIOYEH JIOTOBOD)

Xumus

ITomemenne Nel32 300, nocagouHbiXx MeCT — 12; IIOmanb
— 64,6xB.M.; YueOHas crieuaTu3npoBaHHas IA00PaTOpHUs
o0mreit xumun (Kadeapsl XUMHUH) .
nmabopaTopHOE 000pyIOBaHHE
(Mukpockon — 1 mt.;
mkad mabopatopHslif — 1 mT.;
neHTpudyra — 3 mr.;);
crenuaIn3upoBaHHast MeOenb(yueOHast 1ocka, yueOHas
MeOeb).

ITomemenue Ne412 300, nocamouHbix MmecT — 144; momanb
— 131,7xB.M.; yueOHas ayIUTOpHS AJIsl IPOBEACHUS yueOHBIX
3aHATHI.

CIUIUT-CHCTEMa — 2 IIT.;
CIeHaNTN3NpOBaHHast MeOenb(yueOHas TocKa, yueOHas
MeOeb).

TEXHHYECKHE CpecTBA 00ydeHus, HaOOPbI
JEMOHCTPAlMOHHOTO 000PYIOBaHUS U Y4eOHO-HATJISAHBIX
nocobuit (HoyTOyK, IPOEKTOP, IKPaH);
nporpammuoe obecreuenue: Windows, Office.

[Momemenune Ne129 300, nocamouHbIx MecT — 12; miomanb
— 41,6xB.M.; yueOHast ayAMTOPHS IS IPOBEACHUS y4eOHBIX
3aHATUHN.
nabopaTopHOEe 000pyIOBaHHE
(obopynoBanue nadoparopHoe — 1 mrT.;

BECHIl — 2 IIT.;
OaHs BoxsiHast — 3 1T.;

Oyp — 5 mwt,;
KaJOpUMeTp — 2 IIT.);

TEXHUYECKUE CPEACTBA O0yUEHUsI
(Bumeo/doto kamepa — 1 mit.);
CIenMaNn3upoBaHHas Mebenb(yuebHas focka, yueOHas
MeOenb).

TTomemenne Nel143 300, miomans — 15,5kB.M.; momerieHue
JUTSL XpaHEeHUsI ¥ NPOGHIAKTHYECKOTO 00CTYKUBAHHS
yueOHOro 000pyoBaHusL.
CIuTMT-cucTeMa — 1 mt.;
nabopaTopHoe 000pyI0BaHHE
(m3menpuntens — 1 mr.;
O0yp — 1 mr.;);
TEXHHYECKHE CPEICTBA OO0YUCHHSI
(Bugeo/dpoto kamepa — 1 mmit.).

TTomemenne Ne229 300, mocaouHbIX MeCcT — 25; TUIoaab
— 41,1kB.M.; TOMEIIEHUE JIJISI CAMOCTOSITETILHOU PaboThI
00yYaroIIUXCSI.

350044, KpacHonapckuit
Kkpa#, r. Kpacaogap, yi.
uMm. Kanmuawnna, 13

TCXHUYCCKHE CPCACTBA O6y‘l€HI/I$I




(mpoektop — 1 mwit.;
aKycTHdeckas cuctema — | mmiT.);
Joctyn k cetH «MHTepHET»;

JIOCTYTI B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaATEIBHYIO
Cpely YHUBEPCHUTETA;
crennanm3upoBaHHas MeOens(yaeOHas Mebens).
IMporpammuoe obecreuenue: Windows, Office,
CIeHATN3UPOBAHHOE JIMIIEH3HOHHOE ¥ CBOOOIHO
pacrnpocTpaHseMoe porpaMMHoe o0ecTieueHue,
IIPEAYCMOTPEHHOE B pabouei mporpamme




