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1. HEJIA A 3AJIAYU JUCIHUITJINHBI
1.1. lesu AMCHUANIAHBI
CdopmupoBaTh y CTyJeHTa MOJHYIO CUCTEMY MpeAcTaBiIeHUNA 00 oOuIux

KAYECTBEHHBIX M KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUN B Pa3IMUYHBIX (PU3MKO-XMMHUUECKHX CHUCTEMaX, OMHUPasCh
P 3TOM Ha (PyH/IaMEHTAJIbHbIE TIOJIOKEHUSI (PUBUKU U XUMHH.

1.2. 3axauu ocBOCHUSA TUCHHUILIHHBI

3aJI0)KUTh OCHOBBI ISl IOHUMAaHHUs XUMHYECKHUX IMPOLIECCOB MPEBPALCHUS
BEIIECTB, KOTOphlE OyAYyT CHOCOOCTBOBATH MPHUHSATUIO T'PAMOTHBIX, HAay4YHO
00OCHOBaHHBIX NPO(MECCHOHATBHBIX pEHIEHUH B 00JIaCTH CTPOUTEIHHOU
TEXHOJIOTUH, @ TaKXKe CIOCOOCTBOBATh BHEAPEHUIO JOCTMKEHUM XUMHUU IpU
PELIEHUH 3TUX MPOOJIEM.

[TpuBUTH HABBIKM OCMBICIIEHHOI'O PEIIEHUSI KOHKPETHBIX XUMHUYECKHX 3a/a4,
HAy4YUTh HAXOJWTh ONTHUMAJIbHBIE PELIeHUs MPOPECCHOHANbHBIX 3a/1ad, B TOM
YHCJIE C UCIIOJIb30BAHUEM 3aKOHOB XMMHUH, XUMUYECKUX MPOLECCOB U BELIECTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JuciummmHa « XUMHS» OTHOCHTCS K JUCIUIIMHAM 0a30BO# "acTH OJIoKa
bl1.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA
MO JIUCHUIIJIMHE

[Tporiecc n3yueHus: JUCIUILTUHBI « XUMUS» HaIlpaBJIeH Ha (hOpMHUpOBaHHE
CIENYIOIMUX KOMITETECHIINMN:

VYK-1 - CnocobeH ocymiecTBisiTh MOUCK, KPUTUYECKUN aHAIU3 U CHHTE3
UHpOpMAIUH, MPUMEHITh CHUCTEMHBIA TOJXOA JUIsl PEIICHUS MOCTaBICHHBIX
3a/1a4y

OIIK-1 - Criocoben pemiaTh 3a1a4u MpoeccuoHaIbHON IeATeIbHOCTH Ha
OCHOBE HCITIOJIb30BAaHUSI TEOPETUYECKUX U MPAKTUUECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HayK, a TAK)Ke MaTEeMaTHUYECKOro armnapara

Pe3yabTaThl 00yUeHHUs1, XapaKTepu3youue

Komnerennus
chopMHUPOBAHHOCTH KOMIIETEHIIHHT

YK-1 3HaTh: 0a30BBIC COCTABIAIONINE IPH aHAIM3E 3a/1a4, MPAKTUICCKUE
MOCJIEICTBHSI BOZMOXHBIX PEIICHHM 3aJauH.

YMeTh: rpaMOTHO, IOTUYHO, APTYMEHTHPOBAHO (POPMHUPOBATH COOCTBECHHBIE
cyxaeHwus 1 otleHKu. OTin4aTh (HakThl OT MHCHHUN, HHTEPIPETAIIUH, OI[CHOK
Y T.Jl. B PACCYKJICHUAX IPYTUX YUACTHUKOB AEATEIbHOCTH.

Brnaners: nundopmanueii, 00beKTUBHO aHAIM3UPOBATH €€ JIJIsI PEIICHUS
MOCTABJIEHHOM 3a/1a4y.

OIIK-1 3HaTh. OCHOBBI XUMHH U XUMHUUYECKHE MPOIECChI COBPEMEHHOM TEXHOJIOTUH
MIPOU3BOJACTBA CTPOUTEIBHBIX MAaTEPHAJIOB M KOHCTPYKIIMHA, CBOWCTBA
XUMUYECKHX DJIEMEHTOB M HUX COCIWHEHWH, COCTaBIAIOINIMX OCHOBY
CTPOUTEIILHBIX MaTEPUAJIOB.

YMeTh: NIPUMEHSATh MOJYYCHHBIC 3HAHUS 10 XUMUH IIPH M3YYCHUU JIPYTHX
JUCIIUILINH.




BianeTs: coBpeMEHHON HAyYHOU almapaTrypoi, HaBbIKAMH BEICHUS
(hU3HUECKOT0 IKCIIEPUMEHTA.

4. OBBEM JNCIUII/IMHbI

OO6u1as Tpy10€MKOCTh JUCHUTIIUHBI «XUMHUSI» COCTABIISIET O 3.€.
Pacnipenenenne Tpy10€MKOCTH AUCLMIUIMHEI 110 BUAAM 3aHATUI

ouHasi popma o0ydyeHust

. Bcero | Cemectpsl

Bunpl yuebHol pabOThI HACOR 1
AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B ToMm umncre:
Jlexun 36 36
Jlaboparopusie pabotsl (JIP) 36 36
CamocrosiTesibHasi paboTa 72 72
Yacel Ha KOHTPOJIb 36 36
Buibl npoMexyTOYHOM aTTecTaluy - SK3aMeH + +
OO0uas Tpy10€MKOCTb:
aKaJIeMUYECKUE YaChl 180 180
3a4.efl. 3) 3)

3a04Has ¢gopma o0yyeHus
. Bcero | Cemectpbl

Bunpl yuebHol paboThI HACOR 1
AYAUTOpPHBbIE 3aHATHS (BCEr0) 8 8
B Tom uucne:
Jlexnun 4 4
JlaGopaTtopnsie padoTsi (JIP) 4 4
CamocTosiTesibHasi padoTa 163 163
Yacel Ha KOHTPOJIb 9 9
Buibl mpoMeXyTOYHOM aTTECTAIMN - SK3aAMEH + +
OO6m1as Tpy10€MKOCTb:
aKaJIEMUYECKHE YaChI 180 180
3a4.e1I. 3) 5

5. COJEPKAHME JUCHUTIIAHBI (MOIYJIST)

5.1 Copaep:xanue JTUCHHUILIAHBI

pa3aesioB

TPYAOEMKOCTH IO BUIaM 3aHATHH

ouyHasi gpopma o0yueHust

U pacmpejaeieHHe

Yy HaumenoBanune Conepxanne pasiena Tleku JIab. CPC Bcero,
0 TEMBI 3aH. qac
1 |CtpocHue KBanToBO-MexaHMYECKHE NPEACTABICHHUS O
BEIIECTBA M  [CTPOCHHMHM aroma. J[BOMCTBEHHass HOpUpPoOaa
peaKkIMOHHAs  |3JeKTpoHa. ATOMHas opOuTaib. KBaHTOBBIC
crocoOHOCTh  [uncia. [IpuHIMD MHUHMMaJIBHOW SHEPIrUu. 4 4 12 20
BEIIECTB [IpaBuno KneukoBckoro. IIpuaiunm 3ampera
[Taymu. IlIpaBuno ['yHpa. OIeKTpoHHBIE
KOH(HUTypanimuaToOMOB U HOHOB.
[leprognyeckuii 3aKOH M TEPUOJIHYECKas




cucrema 3JIEMEHTOB. [Teproguueckue
CBOMCTBa 2JIEMEHTOB. Paaumychl aToMmoB.

DHeprus MOHHU3ALHH. CpoactBo K
AJIEKTPOHY. DIIeKTPOOTPULIATEIBHOCTb.
IIepuoanueckoe W3MEHEHUE
KHCIIOTHO-OCHOBHBIX u
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX CBOWCTB
BELIECTB.

Xumudeckas CBsizb. KoBajeHTHas CBS3b.
Meton BajeHTHBIX cCBs3el. OOMEHHBI W
JIOHOPHO-aKIIENTTOPHBIN MEXaHU3M
0o0pazoBaHus KOBAJICHTHOM CBSI3H.
I'ubpuausanus  aTOMHBIX  DJIEKTPOHHBIX
opOuTaneii, TeoMeTpuyecKas CTPYKTypa
MoJieKyl. MoHHasi cBsizb. MeTamnyeckas
CBsi3b. BogopoaHas CBsI3b.

CpoiicTBA M pEaKIMOHHAS CIIOCOOHOCTH
BEIIIECTB, COCTaBJISIFOIIINX OCHOBY
CTPOUTEILHBIX MAaTEPHAJIOB.

OCHOBEI
XUMHYECKOUN
TepMOJIUHAMUK
A U KHHETUKHA

Xumudeckas TepmoauHamMuka. (OCHOBHBIC
MOHATHS  XHUMHYCCKOM  TEpMOIUHAMHKH.

[TapameTtpsl COCTOSIHHSL.
Tepmonnaamudeckue PyHKIIMU: BHYTPEHHSSA
SHEPrus, SHTAJIBIINS, SHTPOIIHS,
1300apHO-U30TEPMUYECKUI MMOTEHITUAT.

IlepBoe 1 BTOpOE HaYaJila TEPMOIMHAMUKH.
DOHepreTuka XUMHUYECKHX ITPOIIECCOB.
3akoH ['ecca u cieicTBUA U3 HETO.
DHTAIBIIHKA 00Pa30BaHUS.
TepmoxuMudeckre ypaBHEHHS. Y CIIOBUS
CaMOMPOU3BOJIBLHOIO MPOTEKAHUS ITPOLIECCOB
B U30JIMPOBAHHBIX U HEU30JIUPOBAHHBIX
CHUCTEMaXx.

Xumuyeckas KMHETHKA. CkopocTth
XUMHUYECKHX  PEaKIui. I[Tousstue 00
AKTUBHBIX MOJIEKYJaX, SHEPruy AKTHUBAIUU,
AKTUBUPOBAHHOM KOMIUIEKCE. YpaBHEHUE
Appenuyca. 3aBUCUMOCTb CKOPOCTH pPEaKIUKU
OT KOHIICHTpallMd M TEMIIEpaTypbl. 3aKOH
JIEUCTBYIOIIUX Macc. Kunernueckue
YpaBHEHUS JJIsl TOMOT€HHBIX U T'€TePOre€HHbIX
nporneccoB. [IpaBuno Baut-I'odhda. MeToasr
peryJupoBaHus CKOPOCTH  pEaKIuil.
Kartanus. Katanuzatopsl U KaTaauTUYECKUE
cucreMbl. Teopuu karanusa. KonebartenpHbie
peaKiuu.

XUMHYECKOE PABHOBECHE.
TepMoaMHAMUYECKOE U KHHETHYECKOE
YCJIOBUS COCTOSIHUSI paBHOBecHs. KoHcTaHTa
paBHOBecHUsl. BiusiHre n3MEHEHHs] BHEIIIHUX
YCJIOBU HA MOJIOKEHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [lartense.
®da30Bo€ paBHOBECHE.

3aKOHOMEPHOCTH XMMUYECKUX MPOIIECCOB
COBPEMEHHBIX TEXHOJOTHI TPOU3BOJICTBA
CTPOUTEILHBIX MAaTEPUAJIOB.
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PacTtBopsHI.
JucnepcHbie
CHUCTEMBI

OO0mue TpencTaBiIeHHS O  PacTBOpax.
T'unpatnass  teopusi  pactBopoB  J[.W.
Meneneena. CniocoObl BBIPAXKECHUS
KOHIICHTPAIIMU  PacTBOPOB: MaccoBas,

10
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MOJIsIpHAs  A0JIA, MOJIAApHa“d, MOJIAJIbHAsA
KOHIOCHTpalusa, MOJIIPHAA KOHICHTPALHA
3KBHUBAJICHTOB. Bripaxxenue 3aKOHa
HKBHUBAJICHTOB ]ISl PACTBOPOB.

OOu1re cBOICTBA PacTBOPOB: IaBICHHE Mapa
pPacCTBOPOB, KMUIICHHUEC U KPHUCTAJIM3alHA
pactBopoB. 3akoH Payis. Kpuockomnus,
30ymmockomnus. OcMoc, 0CMOTHYECKOE
nasienue. 3akod Bant-I'odda.

PactBopnI BJICKTPOJIUTOB. Teopust
ANEKTPOIUTUYECKOMN JIACCOLMALN
Appennyca.  CremeHb U KOHCTaHTa

aucconmanuu.  Peaknum B pacTBOpax
AMEeKTPoJuTOB. VOHHBIE paBHOBECHS M HX
CMEIIICHHUE. DIEeKTPOIUTHYECKAS
nucconmanus Bojibl. IoHHOE Mpou3BeieHNE
BOJibl. Bojopoaubiii Mmokaszaresib. MeTojbl

OIIpEeICICHUS pH. pH-unaukaropsl.
I'mapomus comneit. Conu, THAPOIU3YIOIIHECS
10 AHHUOHY, 110 KaTHuony,

Heruaponusyromuecs: conu. M3menenune pH
cpenasl pu ruspoinse. bydhepHbie CUCTEMBI.
JucrniepcHble CHCTEMBI, UX KJIacCU(pUKAIuS,
METO/IbI TONTy4eHus. TepMoarnHaMudecKas
HEYCTOMYUBOCTh I'€TEPOTr€HHBIX JUCIIEPCHBIX
cucteM. [ToBepXHOCTHBIE SIBIICHUS U
ancop6uusi. KomnonaHaeie pacTBOPHI.
Kunernueckas u arperatuBHast
YCTONYMBOCTh KOJUIOWIHBIX CUCTEM.
Koarymsauusa. Cenumentanus.
CtpourenbHbIe MaTEPUAIIBI KaK
VCKYCCTBEHHBIE TMCIIEPCHBIE CUCTEMBI.

DNEKTPOXUMHU-
YECKHE
MIPOIIECCHI

DIIEKTPOXUMHUIECKHE CHUCTEMBI.
DJIEKTPOAHBIA TOTECHIMAI, MEXaHU3M €ro
BO3HHKHOBEHHS. VYpaBuenue Hephcra.

ONEKTPOXUMHUYECCKUH Pl HaANPsOKCHUH
MeTaJUI0B. THITBI 2JIEKTPOIOB.
["anpBaHWYecKHe deMeHTHL.  M3MepeHue
AJIEKTPOABIOKYIICH cuibl. [lonmspuzanus wu
nepeHanpsHKeHue. XUMHYECKUE HCTOYHUKH
TOKA: MepBUYHBIC rajgbBaHUYECKHE
3JIEMEHTBI,  AKKyMYJISTOPBI,  TOIUTMBHBIC
anemeHThl. Koppo3uss MetamioB.  Buubl
KOpPpO3uH. MeXaHu3M 3JIEKTPOXUMHYCCKOM
KOppO3UM. 3aliuTa METAUIOB OT KOPPO3UH.
Onexrponus. IIponeccel, nporekarnme npu
BJIEKTPOJIU3E BOJTHBIX pacTBOpOB
2JIEKTPOJUTOB. 3aKOoHBI Dapases.
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[Tonumepsl u
OJIMTOMEPBI

DJieMeHTbl opranudeckoi xumuu. [lonsitue o
noJiMMepax u oauromepax. Opranuyeckue u
HEOPraHWYECKUE  IOJUMEPHI. Metonst
CHHTE3a  MOJHUMEPOB:  MOJUMEPHU3ALMA,
MOJMKOHJICHCALHsl. XUMUYECKOE CTPOCHUE U
CBOICTBA MOJINMEPOB. Hectpykuus
IIOJIMMEPOB. bHONoIMMepshl: noJimcaxapuabl,
TTOJTMU30TIPEHBI, OSTIKH.

CrpoutenbHble Marepuaibl Ha  OCHOBE
BBICOKOMOJIEKYJIAPHBIX COEIMHECHUM.
[IprMmeHeHne moaMMepoB MPU U3rOTOBIEHUHU
OETOHOB.

12

20




Xumuyeckas
uaeHTH(UKa-
st

XuMmuueckas  HMJICHTH(HMKALMS  BEIICCTB.
AHaTuTUYECKUHA CHUTHAII. OCHOBBI
KaueCTBEHHOI'0 U KOJMYECTBEHHOI'O aHaJIM3a.
KauectBennnie peaxiuu Ha MOHEL.
XUMUYECKHE, (PU3UKO-XUMHYCCKUE u
du3MYecKue METOAbl aHalM3a M HX
HCIIOJIb30BaHUE B COBpPEMEHHBIX
CTPOUTEIBHBIX TEXHOJIOTUSIX.

12
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Hroro

36

36

72

144

3a04Has ¢opma o0yUeHuUst

Ne
n/

Hanmenosanue
TEMBI

Coneprxanue pasjena

Jlekn

JIao0.
3aH.

CPC

Bcero,
qac

Ctpoenue
BEILIECTBA H
peaKIHOHHAS
CIIOCOOHOCTD
BEIIICCTB

KBaHTOBO-MeXaHUYECKUE TPEACTABICHUS O
cTpoeHUH aTtoma. JIBOHCTBEHHas MNPUPOJA
PIIEKTpOHA. ATOMHas opouTanb. KBaHTOBBIE
yucna. [IpuHIMN MUHUMAaIbHON SHEPTHUH.
[IpaBwio KneukoBckoro. [Ipuniumn 3amnperal
[laymu. IlpaBuno ['yHnma. DnekTpoHHBIE
KOH(HUTyparMuaTOMOB U HOHOB.
[lepyoguueckuili 3aKOH W TEpUOAUYECKas
ciucTeMa  3JeMeHTOB. llepuonndeckue
CBOMCTBa 3JIEMEHTOB. Panuychl aTOMOB.
DHEpruss  MOHU3AIUH. CponctBo K
SIIEKTPOHY. DIIEKTPOOTPUIIATETHLHOCTb.
[Tepuoauueckoe U3MEHEHHUE,
KUCIIOTHO-OCHOBHBIX U
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX
CBOCTB BEIIIECTB.

Xumuueckass cBs3b. KoBajeHTHas CBSI3b.
Meton BalleHTHBIX CBsi3edl. OOMEHHBIA H
ITOHOPHO-AaKIIENITOPHBIN MEXaHHU3M|
00pa3oBaHUs KOBAJICHTHOM CBSI3H.
['uOpuau3amyMss aTOMHBIX  DJIGKTPOHHBIX
opOuTanecii, TeoMeTpuYecKas CTPYKTypa
MoJiekyid. MoHHasi cBsizb. MeTtajuindeckas
cBsi3b. BojiopoiHas CBSI3b.

CBolicTBa M pEaKIMOHHAs CIIOCOOHOCTH
BEIIECTB, COCTAaBJISIOIINX OCHORY|
CTPOUTEJILHBIX MAaTEPHAJIOB.
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30

(OCHOBBI
XUMHUYECKOH

1 KHHCTHUKHU

TCPMOJNHAMUKHN HapaMeTpLI COCTOAHUA.

Xumuueckast TCPMOJHHAMHKA. OCHOBHEBIE
MOHATHS XHUMHYECKOM TCPMOAUHAMMKH.

TepmonnHamMuueckue byHKIMU:
BHYTPEHHSIS JHEprus, SHTAJIBIINSA,
DHTPONUS, U300apHO-U30TEPMHUUECKUN
noreHuman. Ileppoe u BTOpOoe Hauaia)
TePMOJIUHAMUKH.

JHEpPreTUKa XHUMHUYECKHUX MPOIIECCOB.
3akoH ['ecca u cneACcTBUSA U3 HETO.
DHTaTBIINKU 00pa30BaHUSI.
TepMOXUMHUYECKHE YPAaBHEHUS. Y CIIOBUS
CaMOIIPOU3BOJIBHOTO IPOTEKAHUS
[IPOLECCOB B U30JMPOBAHHBIX U
HEU30JIMPOBAHHBIX CUCTEMAX.

XumMuueckas KUHETHUKA. CxopocTb
XUMHUYECKUX PEaKLUM. [Monsitue 06
AKTUBHBIX MOJIEKYJIAX, DHEPIUU aKTUBALUU,
AKTUBUPOBAHHOM KOMIUIEKCE. YPaBHEHUE

27
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Appennyca. 3aBUCHUMOCTh CKOPOCTH
[PEaKIINH OT KOHLICHTPAIIUU ¥ TEMIICPATYPhI.
3akoH AercTByrOmMMX Macc. KuHerudyeckue

YpaBHEHUS TUTSt TOMOTEHHBIX u
rEeTEPOTreHHBIX IIPOIIECCOB. [TpaBumo
Bant-I'opda. MeTonpl peryimmpoBaHUs
CKOPOCTH peaKIui. Karamms.
KaTanmu3aTopbl ¥ KaTaTUTHIECKUE CUCTEMBI.
Teopuu KaTaJm3a. KomebarenbHbie
[pEaKITIH.

XUMHYECKOE PAaBHOBECHE.
TepMoIMHAMUYECKOE 1 KHHETHIECKOE
[YCJIOBHSI COCTOSIHUSI PABHOBECHS.
KoncranTta paBHOBecus. Biusinue
M3MEHEHUS BHEIIIHUX YCJIOBUH Ha
MOJIOKEHNE XMMUYIECKOTO PAaBHOBECHS.
[Tpuanmn Jle [latense. ®a3zoBoe
paBHOBECHE.

3aKOHOMEPHOCTH XUMHUYECKHUX MTPOIIECCOB
COBPEMEHHBIX TEXHOJIOTHIA IMPOU3BOJICTBA
CTPOUTEIBHBIX MAaTEPUAJIOB.

PacTtBopBI.
J{ucnepcHbie
CHCTEMBI

OOmme TpeACTaBICHHS O  PacTBOpax.
I'unpatnas  Tteopuss  pactBopoB  J[.U.
MeHeneena. Crioco0bt BBIPKEHHUS]
KOHIICHTpPAllUM  PacTBOPOB:  MaccoBas,
MOJIIpHAsl JIOJIsl, MOJISIpHAs, MOJISUTbHAS
KOHIICHTpAIUsI, MOJIIpHAs KOHIICHTPAIIUs
DKBUBAJIICHTOB. Bripaxxenue 3aKOHA
SKBHUBAJICHTOB JJIS1 PACTBOPOB.

OOmTre CBOMCTBA PaCTBOPOB: JIaBICHUE
rmapa pacTBOpPOB, KUTICHHE U
KPUCTAIIM3AIMs PaCTBOPOB. 3aKOH Pays.
Kpuockomus, 30ymmockonus. Ocmoc,
OCMOTHYECKOE JaBJIEHUE. 3aKOH
Bant-T'ododa.

PactBOpHI AJIEKTPOJIUTOB. Teopus
PICKTPOTUTHYCCKOMN JTIACCOIHAITIH
Appennyca. CremeHb W KOHCTaHTa
mucconpanuu. Peaknmuu B pacTBOpax
PIEKTPOJUTOB. MOHHBIE paBHOBECHS U WX
CMeEIIeHHE.

DIIEKTPOMTHYECKAs JUCCOIMAIINS  BOJIBI.
Honnoe npousBeaeHue Boabl. BogopoaHbIi
Mmokazartesib. MeTobl onpeaeneHus pH.
pH-unaukatopel. ['naponus coneit. Comu,
TUAPOTU3YIOIINECS TI0 aHUOHY, 110 KATHOHY,
Heruapoausyronmecs conu. smenenue pH
cpenpl mpu ruapoause. bydepHsie cuctemsl.
JlucriepcHbIE CUCTEMBI, UX KIacCU(pUKAIuS,
MeTOBI TToTydeHUs. TepMoauHaMuaecKast
HEYCTOMYHUBOCTD T'€TEPOTCHHBIX
mucIiepcHbIX cucteM. [ToBepXHOCTHBIE
sTBIICHUS U aacopOius. KommonaHsie
pacTBOphl. KnHETHYECKAs U arperaTUBHAS
YCTOMYHUBOCTD KOJUTOUIHBIX CHUCTEM.
Koarymnsuus. CenumeHTanus.
CtpouTesbHbIE MaTEpUaJIbl KaKk
MCKYCCTBEHHBIC JUCIIEPCHBIC CHCTEMBI.
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DIIEKTPOXUMHU-
YCCKHE

3J'IGKTpOXI/IMI/IT~I€CKI/Ie CHUCTCMBI.

DISKTPOAHEINA ITOTCHIIMANI, MCEXAHHM3M €r0
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ITPOLIECCHI

BO3HUKHOBCHMUSI. Vpasuenue Hepacra.
DNCKTPOXUMUYECCKUN DA HaIpsSHKCHUIN
METaJIJI0B. THIIBI AJIEKTPOHOB.

[anpBaHMYEeCKHE DJIEMEHTH. 3mepeHue
DIICKTPOABMKYIIEH cuibl. Ilonspuzamus u
nepeHanpsKkeHue. XUMHUIECKHE UCTOUYHUKH

TOKa: TIepBUYHBIE rajgbBaHUYECKHE
DIIEMEHTBI, AaKKyMYJISITOPBI, TOIUIUBHBIC
PIIEMEHTHI.

Koppo3ust metammoB. Buasl  kopposuu.

MexaHu3M 3JIESKTPOXUMHUYECKON KOPPO3HUH.

3ammuTa METaJIJIOB oT KOPPO3HH.
Onekrtpoin3. IIpomecchl, mpoTEKarOIINe
MpU  DJIEKTPOJIM3e BOAHBIX  PACTBOPOB

PJIeKTPoauTOB. 3akoHbl Dapajes.

[Tonmumeps! n

DJIEeMEHTHl opraHndeckor xumuu. [loHsTre

OJIUTOMEPBI 0 TIOJTUMEPAX U oJuromepax. OpraHuvecKue
M HEOPraHWYECKHE TMOJUMEpPBl. MeTo bl
CUHTE3a  IIOJIMMEPOB:  IOJUMEpPH3AIHs,
MOJIMKOHICHCAINS. XUMHUYECKOE CTPOCHHE
M CBOMCTBA mosuMmepoB. Jlectpyknms ) 27 29
MMOJIAMEPOB. buononumepsr:
MOJIMCAXAPHUIBI, TIOTUU3OTPEHBI, OCITKH.
CTpouTeNnbHBIE MaTepHallbl Ha OCHOBE
BBEICOKOMOJICKYIISIPHBIX COCITMHEHUM.
[IpumeHneHue MOJINMEPOB pu
M3TOTOBJICHUH OETOHOB.
Xumudeckass [ XuUMHYecKas UICHTH(PHUKAIUS BEIIECTB.
MAeHTHPUKAIUS AHATUTHYECKHIA CUTHAIL. OcHOBBI
KaueCTBEHHOTO u KOJTMYECTBEHHOTO
aHanu3a. KauecTBeHHbIE PeaKlMU HA HOHBL| ) 97 29
XuMudeckue,  (PU3UKO-XUMHUYECKHE U
¢uznueckue METONbl aHauu3a U UX
MCIIOJIb30BaHUE B COBPEMEHHBIX
CTPOUTENHHBIX TEXHOJIOTHUSX.
HUroro| 4 4 1163 | 171
5.2 IlepeueHsb J1a6OopaTOPHBIX padoT ouHasi popma 00yueHust
Ne Ne pazgema TpymoeMKoCTh
pasi HaumenoBanue 1abopatopHbIx paboT PyA
/I | JUCUMILIVNHEI (dac)
1. 1 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUN 4
5 2 OnpeneneHne TEMIOBBIX APPEKTOB XUMUIECKUX 4
' peakiuit
3 2 CKOpOCTh XMMUYECKUX PEAKIIMI U XUMUYECKOE 4
paBHOBECHE
4 3 OO6mme cBOMCTBA PACTBOPOB U PABHOBECHS B 4
BOJIHBIX PacTBOpax AJIEKTPOJIUTOB
5 3 ['eTeporenHbie TUCTIEPCHBIE CUCTEMBI 4
6 4 OKHCAUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIINU 4
7 4 DIEKTPOXUMHUYECKHE ITPOLIECCHI 4
8 5 CBoiicTBa OPraHUYECKUX BEIIECTB U 4
BBICOKOMOJICKYIISIPHBIX COSTMHEHUH (TTOJIMMEPOB)
9 6 KayecTBeHHBIN U KOJTUYECTBEHHBIN XUMUYECKUN 4
aHaM3




3a04Has (popMa 00yUeHHH

Ne | Ne paznena u 6 6 TpynoemkocTs
/I | IMCHMIUIMHEL aMMEHOBaHHE JTA0OPAaTOPHBIX pabOT (aac)
1 3 OO6mue cBOMCTBA PACTBOPOB U PABHOBECHS B 2
' BOJHBIX PACTBOPAX JICKTPOIUTOB
2. 4 DNEKTPOXUMHUECKHE MTPOLIECCHI 2

6. IPUMEPHAS TEMATHUKA KYPCOBBIX TPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBHH C y‘I€6HBIM IINTaHOM OCBOCHHEC JUCHIMIIIINHBI

HE

peIyCMaTPUBAET BBIMOJHEHUE KYPCOBOTO MPOeKTa (paboThl) WM KOHTPOJIBHOU
paboTHI.

7. OHEHOYHBIE MATEPUAJIBI 1JIsA ITPOBEJEHUSA

MNPOMEXYTOUYHOM ATTECTALIMU OBYYAIOIIUXCS
O IMCHUIIVIMHE
7.1. Onucanue noka3saresjieil 1 KpUTeprueB OLCHUBAHUS KOMIIETEH M

Ha Pa3JIMYHBIX dTanax ux GopMHpPoOBaHMs, ONUCAHUE HIKAJ OLlCHUBAHUS
7.1.1 ITan Tekymero KOHTPOJisi
Pe3ynbTaThl TEKymIero KOHTPOJIS 3HAHUM U MEXKCECCUOHHOM aTTeCTalluu
OLICHUBAIOTCSA MO CIEAYIOLEH CUCTEME:

«aTTECTOBAHY,
«HE€ aTTCCTOBAH)).
Komne
_ Pe3yabTaThl 00yueHus, KpHTepHH
XapaKTepHu3ywIue ATTecTOBaH He arTecTOBaH
TCHIIH ¢()OPMUPOBAHHOCTH KOMIIETECHIIHMH ONCHUBAHHA
sl
VK-1 (3mars: 6a30BEIe cocTaBmsronie npu|OT4er mo Bremonnenue padot B |HepwImonHeHne padboT
aHanu3e 3a7ay, IPaKTUYECKue na0paTopHBIM CpOK, B CPOK,

MOCIEACTBHSI BO3MOKHBIX PEIICHUN
3a7a4H.

paboTtam, Tect

NIPEAYCMOTPEHHBIN B
paboyux mporpaMmax

[IPEAYCMOTPEHHBIN B
paboumnx mporpaMmax

YMmeTs: TpaMOTHO,
apryMeHTHPOBAaHO

JIOTHYHO,
(dbopmupoBath

Pemenne
CTaH)IapTHI)IX

BrimonHenue pabot B
CPOK,

Hespimonnenue padot
B CPOK,

COOCTBEHHBIE CY)XJICHUS M OLICHKH. [[IPAKTUYECKUX MIPEAYCMOTPEHHBIH B | PeyCMOTPEHHBIN B
Otnnuare  QakTel OT MHEHW,|3amau paboumx mporpammax | padodnux mporpammax
UHTEpIpeTanuid, OUEHOK M T.I. B

PACCYXICHUSAX NPYIHX YYaCTHUKOB

JeATEINbHOCTH.

Brnanmets: naOpMarmei, Pemenne Brmonaenune padot B |HessimonHenne padboT

00BEKTUBHO aHAIM3UPOBATh €€ AT
pelIeHUs IOCTABJICHHOM 3a/1a4H.

MPUKIIAJHBIX 337124
B KOHKPETHOM

CPOK,
IIPEelyCMOTPEHHBIN B

B CPOK,
IIPELYCMOTPEHHBIN B

MPEeIMETHOM paboumx mporpammax | padodnux nmporpammax
oOnactu
OIIK-1|3natsb: OCHOBBI XUMUU u[Otuer no BrmmosHenue paboT B |Heswimonnenue padot
XUMHUYECKHE MIPOIIECCHI | Ta0paTOPHBIM CPOK, B CPOK,
COBPEMEHHOM TEXHOJIOTHH |paboTaM, TeCT NPEAYCMOTPEHHBIN B | IPEAYCMOTPEHHBIN B
MPOU3BOJICTBA CTPOUTEIBHBIX paboumx mporpammax | pabodux mporpammax

MaTepuaioB u KOHCTPYKIUH,
CBOICTBA XUMUYECKUX IEMEHTOB U
UX COEIUHEHUH, COCTABISIOIIUX
OCHOBY CTPOMTEJIbHBIX MAaTEPUAJIOB.

VMeTs: IIPUMEHATH TIOJTYUYCHHBIC
S3HaHUS T0 XMMHUU HpU HU3YYCHUU

Pemenne
CTaHAAPTHBIX

BemmosHeHne paboT B
CpOK,

Hessinonnenne pador
B CPOK,




JPYTUX JUCIUIIIVH. MPaKTHYECKUX MIPEAYCMOTPEHHBIN B | MPEyCMOTPEHHBIN B
3ajga4 paboumx mporpammax | pabounx nporpammax
Biagets: coBpeMeHHOl HayuyHO#l  |Pemenue Brmomnaenune padot B |HepsimomHenne padboT

anmaparypoil, HaBbIKaMU BEJICHUS
(hM3UYIECKOTO IKCIIEPUMEHTA.

MPUKJIAJHBIX 3a/1a4

B KOHKPETHOU
MpeIMETHOM

CPOK,
NIPENYCMOTPEHHBIN B
paboumx mporpammax

B CPOK,
IPEAYCMOTPEHHBIN B
pabounx mporpammax

obactu

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU
Pe3ynbratel MpPOMEXYTOUHOTO KOHTPOJSI 3HAHUW OIEHUBAIOTCS B
ceMecTpe JIJIsi O4HOM (HOpMbI 00YUEHHS TI0 YETHIPEXOATIILHOM CHCTEME:

«OTJINYHO»,
«XOpommo»;

«KYAOBJICTBOPHUTCIILHO»,
«HCYIOBJICTBOPUTCIILHO).

Pe3yabTaThl
Komme- o0yuenus, Kpurepun
XapaKTepu3yoLIie OTJHn4HO Xopomro Ynosa. Heynos..
TEHUHS | chopvuposannocrs | OUEHHBAHHUS
KOMIETCHIIUH
YK-1 3HaTh: 0a30BBIC Otuer o Bremonnenue | Bemonaenne | BrimomHenne B tecte
cocTaBJIsIroIIMe pH [1abpatopubiM | Tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | menee 70%
aHaM3e 3a/1a4, paboTam, Tect 100% 90% 80% MPaBHJILHBIX
MPAKTUICCKHE OTBETOB
IIOCJIICACTBUS
BO3MOJKHBIX
peuieHui 3a1ayn.
YMeTh: rpamoTHO,|Pemenne 3amaun IIpoaemonctp | [Iponemonctp | 3amgauu He
JIOTUYHO, CTaHIapPTHBIX pELIeHb! B UpOBaH HUPOBAH BEPHBIN |  peLICHbI
apryMEHTHPOBAHO |MIPAKTHYECKHIX TTOJTHOM BEPHBIH X0 | XO[ peIIeHus B
(dhopMupoBaTth 3amay o0beMe U |peleHus BeeX,| OONBIIMHCTBE
COOCTBEHHEBIE MIOJTy4eHBI  |HO HE TIOIyYeH 3amad
CYXJICHUS u BEpHEIC BEPHEII OTBET
OLICHKU. OTJ'[I/I'-IaTB OTBEThI BO BCEX
(hakTBl OT MHEHWUIA, 3amagax
UHTEpIIpeTanui,
OIICHOK ¥ T.A. B
paccyXJIeHusX
ApYrux
YYACTHHKOB
JICSITETIbHOCTH.
Bnanets: Pewenue 3amaun IIponemonctp | [Iponemonctp | 3amgauu He
uHdopmanuei, MIPUKIIaJHBIX pelLIEeHb! B UPOBaH HUPOBAH BEPHBIN|  pelIeHbI
0OBEKTHBHO 3ama4d B TTOJTHOM BEPHBIH X0 | XOJ pelIeHus B
aHATU3UPOBATh €€ |KOHKPETHOM o0beMe U |pelicHus BCeX,| OOJBIIMHCTBE
JUTS PETICHAS TIPEIMETHOM MIOJTyYCHBI  |HO HE TIOTyYeH 3ama4
MOCTaBJICHHON o0nacti BEpHBIC BEPHBII OTBET
3a/a4n. OTBETHI BO BCEX
3aauax
OIIK-1 |[3natsb: 0ocHOBBI|OTUeT 110 Bremonnenue | Bemonaenne | BrimomHenne B tecte
XUMHU u|mabpatopueiM | Tecta Ha 90- | Tecra Ha 80- | Tecra Ha 70- | menee 70%
XHUMHYCCKHE paboTam, Tect 100% 90% 80% MIPaBHJILHBIX
TIPOTIIECCHI OTBETOB
COBpPEMEHHOM
TEXHOJIOTUHI
MPOU3BOJICTBA
CTPOUTETBHBIX
MaTepHaioB u
KOHCTPYKLUH,
CBOMCTBa




XUMHYECKUX
JIEMEHTOB M X
COCIMHEHUM,
COCTAaBIISIOIINX
OCHOBY
CTPOUTETBHBIX
MaTepuaJioB.
YMerb: npumMeHats|Pemenue 3amaun IIponemonctp | IIponemonctp | 3amauum He
MOJIyYeHHBIE CTaH/IapTHBIX peLIeHb! B HpOBaH WPOBaH BEPHBIH| peleHb
3HaHUA T0 XWMHH|MIPAKTUIECKUX TIOJTHOM BEPHBIN X0 | XOJ pelIeHHs B
npu N3y4YeHHH |3a/1a9 oObeMe M |perieHus BceX,| OOJIBIIMHCTBE
JIPYrux HOJIYYeHbl |HO HE MOJIy4eH 3amad
JICITUIIIIVH. BEpHBIC BEPHBIN OTBET
OTBEThbI BO BCCX
3a7aqax
Brnanerts: Pemenue 3amauu IIponemonctp | [Iponemonctp | 3amaun He
COBPEMEHHOU TIPUKIIaJHBIX pEIICHEI B HpOBaH WPOBAaH BEPHBIM| peIeHsl
HayqYHOH 3aj7a4 B TIOJTHOM BEPHBIN X0/ | XOJI pelIeHHs B
anmaparypo, KOHKPETHOM obbeMe U |pemieHus BeeX,| OONBIIMHCTBE
HaBBIKaMHU BEJICHUS [IpeIMeTHOH IIOJIy4eHbl  |HO HE MOJIy4YeH 3a1aq
(uzmgeckoro obnacTtu BEpHBIC BEPHBII OTBET
JKCIIEPUMEHTA. OTBETHI BO BCEX
3ajadax
7.2 le/IMepHLIﬁ IEePEeYCHDb OICHOYHBIX CPEACTB (TI/IIIOBble

KOHTPOJIbHbIC 33aIaHNSI WIN HHbIe MATepHAJIbl, HEOOXOAUMBbIEC VI OLEHKHU

3HAHUI, YMEHU, HABBIKOB M (WJIH) ONbITA JeATEIbHOCTH)
7.2.1 TlpumepHblii TepedYeHb 3aJaHUil  JIA

TEeCTHPOBAHUIO

1. [Tony4yeHue aleTaTHOro mejika U3 HeJUTH0I03bl BO3MOXKHO OJarofapsi HaTu4uio

MnoArOTOBKH K

B HEW ...

O onokcuaHbeiX pparMeHToB O TMAPOKCHUIIBHBIX TPYIIIT
O  METWIECHOBBIX TPYNII O mukIMYecKkux (pparMeHToB

2. O0BeM pacTBopa XJIOpH/Ia KaIblHs ¢ MOJISIpHOU KoHIeHTparuei 0,1 momb/1,
HEOOXOIUMBIHN ISl OCaKIeHUs KapOoHaT-noHOB u3 200 M1 pacTBopa kapboHaTta
KaJus ¢ MOJIApHOM KoHeHTpauuen 0,15 Monb/n, paBeH  MUJUTHIIUTPAM.

O 200 O 100

O 150 O 300

3. Kucasle conu 00pa3yroTcsi B peakiusiX, CXeMbl KOTOPBIX UMEIOT BUJ ...

o Zn(OH), + HCI o KOH + H,SO,

o CaCOs3 + H,0 +CO, o 2KOH + H,SO,

4. B cCOOTBETCTBUU C TEPMOXUMUYECKUM YpaBHEHUEM

FeO(rs) + Hz (r) = Fe(rs) + HO(r), A/H® = 23k ]Ik

Uit moyyeHust 560 T kene3a HeoOX0IUMO 3aTpaTUTh K/ Tera.

0O 23 O 230

O 560 O 115

5. IIpu HarpeBaHuu OENKOB B BOAHBIX PACTBOPAX KUCIIOT U HIETOYEH

IPOUCXOJIUT UX ...



O BbeICAJIUBAHUE O OKuciecHHue

O  KoHaeHcarus O rugponus

6. [{ns1 kauecTBEHHOTO OOHAPYKEHHS KapOOHAT-NOHA UCIIOIb3YETCsl paCTBOP
O cpensent conu O  CcuwIBbHOTrO OCHOBaHUS

O opraHuueckoro MHIMKaTOpa O  CHIBbHOM KHUCTOTHI

7. Ha BHeNIHEM SHEPreTUYECKOM YPOBHE aTOMa 3JIEMEHTa, 00pa3yIolero
BbICIIUH TuApoKcu coctaBa H303 - comepKuTcs  3JIEKTPOHOB.

O 6 o 7

O 5 O 4

8. [1pu paboTe rabBaHUYECKOT 0 JIEMEHTA, COCTOSIIETO U3 CEPEOPSTHOTO U
MEIHOTO 3JIEKTPOAO0B, OrpykeHHbIX B 0,01 M pacTBOpBI NX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu**/Cu)= 0,34 B), Ha KaToJIe POTEKACT PEaKIHs,
YPaBHEHHE KOTOPOH UMEET BU...

O Cu* +28=Cu° O Ag°-&=Ag+

O Ag'+e=Ag° O Cu°-2&=Cu*+

9. Peakiueit noaumMepu3auu MOXKHO MOJIYYUTh BEUIECTBO, HA3BAaHUE KOTOPOTO
O nepnon O aHTpoH

O  Hailsion O Tteduion

10. CBeueHne aTOMOB, MOJIEKYJI WU APYTHX YaCTHL, BO3HUKAIOLIEE ITPU
AJNIEKTPOHHBIX MEPEX0ax U3 BO30YKIE€HHOTO COCTOSIHHS B OCHOBHOE,

Ha3bIBAETCA. ..

O bsmuccuen O penakcanuen

O mroMuHECUEHLHEN O  ¢doromerpueit

11. Atomsl yrinepozaa B monekyie CoHy HaxXoasTcst B COCTOIHUU -
rUOpUaN3aALMH

O sp° O sp

O sp o sp

12. [Inst cMenieHust paBHOBECHSI B CUCTEME
Ha(r) + S(t8)=H2S(1), A{H® = -21x]]x
B CTOPOHY 00pa30BaHuUs CEPOBOIOPOAA HEOOXOIUMO ..
O noHM3UTH JaBJICHHE O NOBBICUTH JaBJICHUE
O  BBecTH KaTtaauzatrop O NOHU3WTH TEMIEepaTypy
13. B xauecTBe HU3KOMOJIEKYJISIPHOT'O BEIIECTBA B PEAKLUAX IMOJIMKOH/EHCAIH
yarie Bcero oopasyercs ...
O H,S O H0O
0O CO, O NaCl
14. BemecTBo, M3MEHSIONIEE CBOIO OKPACKY B 3aBUCMMOCTH OT pH cpensl
Ha3bIBACTCA ...



O kpacurenem O  saeKkTpoIuTOM

O pearenrom O wuHaUKaTOpOM

15. dnst npurorosienus 2 1 0,1 M pactBopa NaOH tpebyercss 1
TUAPOKCUA HATPHS

O 40 O 4

O 16 O 8

16. [Ins moBhIlIEHUS] TEMIIEPATYPhI KUTIEHHs pacTBopa Ha 1,04°C
(Enz0 = 0,52rpaa.xr/mMoinb) He00X0AUMO, YTOOBI KOHIIEHTPAIIUS

PacTBOPEHHOI'O B HEM HE3JEKTPOJIUTA COCTABIISIIA MOJIB/KT.
o 2 O 02
O 01 01

17. KoaddunueHt nepea MOIEKyJI0i BOCCTAHOBUTEISI B YPABHEHUH PEAKIIUU
K,Cr,07 + NaNO; + H,SO,4 = Cry(S04); + NaNO; + K,SO4 + H,0 pasen

O 3 0O 2

0O 1 O 4

18. IIpogykTaMu, BBIIEIAIOIMMUCS HA UHEPTHBIX AJIEKTPOAAX MPHU IEKTPOIU3E
BOJIHOT'O pacTBOpa cyibdara HATPHs, SIBISIOTCS ...

O NauO, O Nawu SO,
O H,uO, O H,uS
19. I1pu oMoty JJaKMyca MOYKHO Pa3IHdUTh PACTBOPHI COJICH
O FeCl, u A1Br3 O Na,SO, u NaCl
O NaCl u Na,SO4 O K,S0,u CaBr,

20. Ecnu yBennuuth gasieHue B 10 pa3, To CKOPOCTb NPSIMOM pEAKIIUN
H; (r) + Br; (r) = 2HBr(r), npu ycnoBuu ee 3JIeMEHTapHOCTH, YBETUYHUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 llpumMepHbIii NepevyeHb 3aaHUI I PellleHUusl CTAHAAPTHBIX 3a1a4
Tema 1. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI
U pacyeThl 10 YPABHEHUSAM peaKuuii

Tema 1. ATOMHO-MOJIEKYJISIPHOE YYeHHUE
3agauya. B3aumoneiicTBUE aJTIOMUHUS C PACTBOPOM COJITHOM KHCIIOTHI
MPOTEKAET MO CIEAYIONIEH PEAKIIHN:

2Al + 6HCI — 2AICI; + 3H,1

B peakiuu yuactByrotr 2,7 xr antomuHusi. Paccuuraiite 00beM Bogopoa,
BBIICJIMBILIEr0CS B XOJI€ PEAKLMH, MPOTEKAIOIIEH TPU HOPMAIbHBIX YCIOBUSX, a
Tak e npu temreparype 28 °C u masnenuu 102 klla; aGCOMIOTHYIO TIOTHOCTH
BOJIOPO/Ia U TUNIOTHOCTh BOJIOPOAA MO BO3/1YXY; Maccy 00pa30BaBIIErocs XJIOpuaa
ATIOMHHUS 1 MaCCOBYIO JOJIIO ATFOMUHUS B HEM.

Pemenue. Peakuys mporekaer 1o ypaBHEHUIO



2Al + 6HCI — 2AICI; + 3H; 1.

B BHUJC T36J'II/II_IBI npeacraBuM MOJIAPHBIC MACChl, KOJINMYCCTBO MOJIb H
COOTBCTCTBYIOIIIMEC UM MACCBl YYAaCTBYIOIIUX B PCAKIIHNH BCIICCTB.

Al AICl; H,

M, /™Mo | 27 |27 +3-35,5=133,5 | 2

v, MOJIb 2 2 3

m=Mv, T | 54 267 6

Yr1oObl HaTH 00BEM BOMOPOJIA, BBIACIMBIICTOCS B PEAKIHH MMPH HOPMAIbHBIX
YCIOBHSX, COCTABUM MPOIOPIIHIQ:

54 r Al BeiessiroT u3 kucaoTh (22,4-3) 1 Bogoposaa (10 ypaBHEHHIO PEaKIIUN)
2700 r Al BeIensroT 13 KUCIOThI V, J1 BoJopo/a (10 YCIOBHIO 3a/1a4H);

~2700-224-3
Vy = £ =3360 1.
Jlnst yclioBUM, OTJIMYHBIX OT HOPMaJIbHBIX, O0BEM Ta3a pacCUyUTaeM IO

YPaBHEHUIO:

v _v-R-T _3360-831-(273+28) _qer0,

X p 22,4-102
wiu 1o hopmyIe:
_ Po-Vo'T 101-3360-(273+28)
V= 0 = 573.102 =3678,4 1.
AOCOIOTHYIO INIOTHOCTh BOJOPOJA paccuuTaeM 1o Gpopmyiie:
M _ 2 09 r/x
PH =7V, 224 T

OTHOCHUTENBHYIO TUIOTHOCTH BOJIOPO/Ia 1O BO3AYXY paccuuTaem 1o ¢popmyie:
M

6030 _ (Hp) :i

(H2) M(@Ob’()) 29

Maccy oOpa3oBaBilIerocsi B peakiuu XJIOpHAA >Kelie3a pacCuuTaeM Mo
YPaBHEHUIO PEAKIIMH, COCTABUB MPOIOPIIUIO:

D =0,07.

2700 r Al obOpasyroT mA|(:|3

54r Al obpasyror 267 r AlCl3;

2700-267
m =——=13350r.
AICI, 54

MaccoByto oo xene3a B AICI; paccunraem, HCXo/isT COOTBETCTBEHHO U3
aTOMHBIX U MOJISIPHBIX MacC aTOMOB U MOJICKYJI:



133,5 r AICI; cocrasistror 100 %
27r Al coctaBisiior  x %;
27-100
X=""——
133,5
Tema 2. Kinaccbl HeOpranm4eckux coeIMHEHU I

=20,22 %.

3agaua 1. Kakve u3 nepeqnciIeHHBIX HIDKE BEIECTB SBISIFOTCS OKCHUIAMU:
H,CO;, BeO, K,0, SO, Mg(NO3),? Vkaxure HuX cBoOHCTBa (OCHOBHEIE,
KUCIIOTHBIC, am(oTepHble). Hamummre ypaBHEHHsI peaKIMil, TOKa3bIBAFOIIMX
XapaKTep OKCHJIOB.

Pemenune. B Hamem npumMepe KUCIOTHBIM OKCHJIOM sIBsieTcst okcua SO,.
IIpn B3auMOAEHCTBUH C BOJOW OH OOpa3syeT CepHHUCTYIO Kuciory H,SOs, ¢
OCHOBAaHUSMH U OCHOBHBIMHU OKCHJAMH — €€ COJIH:

SO, + 2LIOH — Li,SO; + H,0;
SO, + Na,O — Na,SOs.

Oxcun K;O mposiBIsieT OCHOBHBIE CBOWCTBA, PAcTBOPSIETCS B BOJE C
o0pa3oBaHHEM OCHOBaHMs. B3aumMonmencTByeT C KHCIOTaMH W KHUCJIOTHBIMHU
OKCHJIaMHU C 00pa30BaHUEM COJIEH B COOTBETCTBUM CO CIEAYIOLUIUMU PEAKIUIMMU:

K,O + H,0 — 2KOH:
K20 + C02 — K2C03-

BeO — amdoTtepHsbIit OKCHI, HEPACTBOPUMBIN B Bojie. EMy cooTBeTCTBYyeT
TUAPOKCHU, TPOSBISIONIUN KUCITOTHBIE cBoMcTBa (H>;BeO, — xucnora) wu
ocHOBHbIe cBoiicTBa (Be(OH), — ocHoBanue). AmQOTEpHbIE OKCHUIBI
B3aUMOJICCTBYIOT C KHCJIOTaMW W IIEJIO0YaMH, a TaKXe C KHUCIOTHBIMU U
OCHOBHBIMHU OKCHJIaMH C 00pa30BaHUEM COJICH:

BeO + 2HCI — BeCl, + H0O;
BeO + CO, — BeCOs
BeO + 2NaOH — Na,BeO, + H,0;
BeO + K,0 — K;BeO.,.

3agaya 2. CocTraBbTe€ ypaBHEHMs PEAKLUM IMOJIyYEHUsI BCEX BO3MOYKHBIX
cojieil mpW B3aMMOACHCTBMM  THAPOKCHAA Oapus U CEPHHUCTON KHCIOTHI.



HazoBwurte mosmy4eHHbIC COMH.
Pemennue.
Ba(OH), + H,SO; — 2H,0 + BaSO; - cynbdur 6apus.

[Ipu HenmocTaTOYHOM JUIsi OOpa3OBaHUS CpPEAHEH CONM  KOJIUYECTBE
OCHOBAHUS MOJTYyYAETCS KUCIIAsl COJIb:

Ba(OH), + 2 H,SO; — 2H,0 + Ba(HSOs), — ruapocyinbpuT 0apus.

JUis mpeBpalieHusi KUCJIOW CONM B CPEAHIOI HEOOXOAMMO A00aBUTH
OCHOBAHME:

Ba(HCOQ,)z + B&(Ol‘[)z —>ZBaC03 + 2H,0.

[Ipu HEmOCTaTOYHOM 1711 00pa30BaHUs CPEIHEHN COM KOJIMYECTBE KUCTOThI
MIOJIy4aETCS OCHOBHAS COJIb:

2Ba(OH), + H,SO3 —2H,0 + (BaOH),SO3— ruapokcocyabhuT 0apusi.

HeoOxonumMo NOMHHTH, YTO MPAaBWIBHOCTH COCTABJICHUS XMMHYECKOU
dbopMyJibl TPOBEPSAETCS IO PABEHCTBY BAJGHTHOCTH (CTEMEHU OKHCIICHHUS)
OCHOBHOTO M KHCIIOTHOI'O OCTaTKOB. BaJeHTHOCTh OCHOBHOIO OCTaTKa
OTIPEAEIISIETCS. YUCTOM 3AMEUWEHHbIX 2UOPOKCO2PYNN B MOJIEKYJE€ OCHOBAHMS Ha
KHCJIOTHBIM OCTaTOK; BAJICHTHOCTH (CTENEHb OKHUCIICHHS) KUCIOTHOTO OCTaTKa —
YUCTIOM 3AMEWeHHbIX amoMO8 BOJIOPOJAa B MOJIEKYJIE KUCIOTHI Ha OCHOBHOM
OCTaTOK.

3apaya 3. I[lpuBenure ypaBHEHHE pPEAKIMHU IOJTYUYCHHUS] THIPOKCH]IA
amomuHus. Onpenenutre ero cpoiicTBa (mpupoay). Hanummre ypaBHeHUs
peaKinii, TOKa3bIBAIOIINE UX.

Pemrenue. [ uapokcua amOMUHUS HENb3sl MOJIYYUTh HENOCPEICTBEHHBIM
B3aHMOJICICTBMEM OKCHJIA aJTFOMUHHUS C BOJIOM, T.K. OKCHJT HE PACTBOPHUM B BOJIE,
MIOATOMY €r0 MOXHO MOJIYYHUTh CIACAYIOLIUM ITYTEM:

Al(N03)3 + 3NaOH — AZ(OH)?, + 3NaNO:;.

['unpokcua amomMuHus o00JamaeT aM(OTEPHBIMU CBOWCTBAMH, T.€.
JIBOWCTBEHHOMN IIPUPOJIOH, CIIEI0BATEIBHO, MOXKET B3aUMOJICHCTBOBATh KaK C
KUCJIOTHBIMU, TaK U C OCHOBHBIMU OKCHUJIAMH, TUAPOKCUIAMMU.

Peakiuu, noarsepxaaromne KUCIOTHBIE CBOMCTBA THIPOKCUIA:

Al(OH); (HAIO,) + KOH — KAIO, + 2H,0;

2A|(O]’[)3 (HAIOZ) + BaO — Ba(AIOg)Z + 3H20
Peakunu, moareepkaaromme OCHOBHbIE CBOMCTBA TUIPOKCHIA:

2Al(OH); + 3H,CO3; — Aly(CO3)s + 6H,0;



2A|(Ol‘[)3 + 3803 — AIZ(SO4)3 =+ 6H20
Tema 3. JHepreTuka U HANPABJICHHOCTh XUMHYECKHUX IIPOLIECCOB

3aganme 1. Paccuumtaiite TemioBoit S(PPeKT XUMHUECKOM peakiuu,
NPOTEKAIOIICH B CTaHAAPTHBIX  M300apHO-U30TEPMHUCCKUX YCIOBUAX, II0
ypaBHEHUIO:

CH4(2) + CO2(Z) — ZCO(Z) + 2H2(3), €CJIN
MNHPCH, = —74,8 k]5/MOID; AH’CO, = —394,0 k][K/MOIIB;
AH’CO =—110,5 xJl/MOIB; AH°Hy = 0 kJ156/MOIIb.

VYkaxute, Kakas 3TO peaklus 3K30- WIN dHAoTepMuuecKkas. Kakoe KoinuecTBo
TEIUIOTHI OyzAeT 3aTpaueHo Ha nmoiydenue 30 kr Bogopoaa?

Pemrenne. TemnoBoii s dekt xumuaeckoii peakiun AH', IpoTekaromieil B
CTaHJAPTHBIX HM300apHO-U30TEPMHYCCKUX YCIOBHUAX, PACCUHUTAEM, IIOJIB3YICh
cineacTeueM 3akoHa ['ecca:

AHOZ 2 V'AfHOnpod,peaK -2 V'AfHoucx.s-el
AH’= (2-MH'CO ) + 2-AHH () — (MHP CHy ) + AHCO512)).
AH’=2- (-110,5) +2- 0 — (— 74,8 —394,0) = 247,8 kJIx.
Tak xak AH’> 0, T0 MIPOLIECC IHOOMEPMUUECKULL.

13 ypaBHEHUS peaKlUy CIEAYET, YTO IS MoaydeHus 2 MoJiel (v1) win 4 T
(m = v - M) Bomopona TpeOyercs 3arpatuth 247,8 k[ Temmorel. Ecim B
pe3yJbTare mpoiiecca 00pa3yeTcss HHOe KOJIMYECTBO BEIIeCTBa (V;), TO TEIUIOTY
paccuntsiBaeM o popmyre AH= v -AH/ v,

v, = m/M, v, = 30-10%2 = 15-10° mouei,
AH = 15-10° - 247,8/2 = 1,8585-10° k JIx.

3agaua 2. Bo3moxxno m1m CaMONPOM3BOJIBHOE B3aUMOACHUCTBUE
KapOoHaTa KaJIbIUS U OKCHJIa KPEMHUS, MMPOTEKAIOIIEe 10 YPaBHEHHUIO

CaCO3(Kp)+ SiOg(Kp) — CaSiO3(Kp) + CO2(2)
B CTaHAAPTHBIX H306apHO-I/I3OT€pMI/I‘-I€CKI/IX YCJ'IOBI/ISIX?

Pemenne. Kpurepuem camMonpou3BOIbLHOTO MPOTEKaHUS IMpolecca B
3aKpBITOM cHCTeMe B M300apHO-U30TEPMUYECKUX YCIOBHSX SBISETCS YObUIb



0

sHeprun ['mb6ca. Paccuuraem wu3MeHenue sHepruu [ udodca AG” B xoxme
. 0

JaHHOM  peakIuHu, BOCIONb30BaBIIMCH ypaBHeHMeM AG™ = AH -
0

T-AS". BennunHy M3MEHEHUs SHTATBIINH PEAKIIUU PACCYUTAEM 10 YPABHEHHUIO:

AH’=(AH® CO,,.) + AH® CaSiOs ) — (AH® SiO05 ) + AH® CaCOsyy)).

OHTansuu 00pa30BaHMs BCEX YYACTHUKOB PEAKIIUU OEpeM U3 TaOIUIIbI
CTaHAAPTHBIX (PU3UKO-XUMUYECKUX BEIUYUHUH .

AtH®CO,,) = —393,5 kJlx/Monb; AjH® CaCOsy) = —1206,0 KJIx/MOITB;
AfHOSiOZ(Kp) = —859,3 xJI>x/MOb; AfHocaSiO3(Kp): —1584,1xJ1>k/MOIIb.
HO}ICTaBI/IB 3HAYCHHUA B YPAaBHCHHUC, ITOJTYUUM
AH® =-363,5-1584,1 — (—859,3 — 1206,0) = 87,7 x]Ix.

0 .
Beraucnum m3meHenne SHTponuud AS Ui peakiuu, NPOTEKAromeld B
CTaHJAPTHBIX YCIOBUSX, UCTIONB3Ys TaOJMUHbIE JaHHBIC.

$°CaCOs,= 92,9 Jix/Moms-K; S° SiOg ey = 42,1 JT /MombK;
S° COyy = 231,50x/Monb K; $%CaSiOg ) = 82,0
Jlx/MonbK.

AS’= v —Zv S e
AS®=5°CO,,, + S° CaSiOsg,) — S° SOz, — S’ CaC0syy,
AS°=82,0+231,6 -92,9-42,1 =178,6 Jix/K wmu AS°= 0,179 xJlx/K.
Paccuuraem AGO, BOCIIOJIL30BABIIIMCEH HAWICHHBIMHU 3HaUeHUIMU A H Ou  ASC:
AG°=87,7 — 298 - 0,179 = +34,36 ]I

0 .
[Tockoneky AG~ > 0, TO HAaHHBIA MPOIECC B CTAHAAPTHBIX YCIOBUSIX
CaMONPOU3BOJIbHO MPOTEKATh HE MOXKET.

Tema 4. Xumnueckasi KHHETUKA U PaAaBHOBeCHe

3agaua 1. Paccumraiite, BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh PEAKITUU
oOpazoBanus okcuza cepsl (V1), mporekaroiieit mo ypaBHEHHUIO

2802(2) + Og(z) - 2803(2),

a) IpY yBEJIMYEHUH KOHLIeHTpauuu okcuja cepsl (1V) B 2 pasa;



0) pu yBETMYEHUU BHEITHETO AaBJieHUS B 3 pasa.

Pemenne. Kunernueckoe YpPaBHCHHUC PCAKIMH, COINIACHO 3aKOHY
HeﬁCTBYIOIHHX MacC, HMCCT BHUAO.

—_k-.c2 .
z)_kcso2 Co, .

a) 3amuIeM KHHETHYeCKoe ypaBHeHne ipu KoHreHTparuu SO, B aBa pasza
0OJIbIIIE UCXOIHOM:

’ 2 2
v=Kk-(2Cs0,)*-Co, =4-k-(Cso,)*-Co, .
3aTeM HaXO0JIMM OTHOIIIEHHE CKOPOCTEH Impoliecca:

v _4°k-(C502)2-CQ2 _

v k-(CSOZ)Z-CO2

Takum oOpazom, ipu yBenuueHuu KoHreHTpamuun SO, B 2 pa3a CKOpPOCTh
peakunu Bo3pocia B 4 pasa;

0) B J[aHHOM peaklMd BCE BEIIeCTBA HAXOATCA B Tra3000pa3HOM
COCTOSIHUH, TIO3TOMY NP YBEJIIMUCHHUH JIaBJICHUS HaJ CUCTEMOU B 3 pa3za 00bem
YMEHBIINUTCS B TPU pa3a, a KOHIEHTPAIUs KaX]I0r0 U3 pearupyrolinx BellecTB,
CJIeJI0BaTEeNbHO, YBEIUYUTCSA B 3 pa3a. Torna KWHETUYECKOe ypaBHEHHUE 3alUIIIEM:

v=k-(3Csp, )?-3Co, = 27-k-(Cso, )*-Co, .

1)_': 27 k'(CSOZ)Z'COZ
k- (CSOZ )Z'COZ

=217.

CraenmoBarenabHO,

Takum oOpa3om, Mpu yBEIWYEHUH JABJIEHUS B 3 paza CKOPOCTb peakluu
yBEIUYUTCA B 27 pas.

3apaua 2. OkucneHue cepsl MPOTEKAET IO YPAaBHEHUIO
Sty + Oz SOs¢.

Kak u3MeHHMTCS CKOPOCTH JTOM PEaKIUU IPU YBEIWYEHHH PEAKIHOHHOIO
o0béma B 3 paza?
Pemienue. B ciiyyae reTeporeHHbIX peakLUd B YpaBHEHHME 3aKOHA

JICCTBUS MacC BXOJSAT KOHIIGHTPAIIMU BEIECTB, HAXOMSIIUXCS B Ta30BOM (aze
uim  pactBope. KuHernueckoe ypaBHEHME [Jii  TE€TEPOr€HHOW peakiuu
00pa3oBaHUs OKCUA CEPbI O U3MEHEHUS JIABJIICHUSI UMEET BUI:



v=Kk-co,,

nocie yBennyeHun o0béMa B 3 pa3za KOHLEHTpalMs KHUCIOPOJA YMEHBIIUTCS

TaKKe B 3 pasa: v'=k- 3 Co, .
v_1 k-Co, _1
CrenoBaTenbHO, - 3 k-co, 3

Takum 006pa3om, Ipu yBeITWYEHUN 00bEMA PEaKIIMOHHOI'O cocya B 3 pa3a
CKOPOCTb PEAKLIMH YMEHBIIUTCS B 3 pasa.

3agaua 3. Bo CKoOIBKO pa3 BO3pacTeT CKOPOCTb pEAaKLUUH, €Clid
Temieparypa ysenuuurcs Ha 40 °C? TemmneparypHblii KO3(QQUIMEHT PeaKIHU
paBeH 2.

Pemenue. Cornacao ypasaenuto Bant-I'opda

t,—t

Ut =t
2 _ . 10

— =Y

Ut

1

PaccuntaeM, BO CKOJBKO pa3 YBEIUMYHUTCS CKOPOCTh XMMHUYECKOW pEaKIHH,
IIOJICTAaBUB B YPaBHEHUE JIaHHBIE U3 YCIIOBUS 3aJJaUH:

o, 0
22 - 210_2%_18.
Oty

Taxum o0Opa3om, mpu mHoBbiieHun Temneparypsl Ha 40 °C  CKOpoCTb
JAHHOW pEeaKluy YBEJIIMUYUTCS B IECTHAALATH Pa3s.

Bagaya 4. Peakius npu temmeparype 20 °C mporekaer 3a 45 c.
TemnepatypHbiii ko3duumeHT ckopoctu peakuuu paBeH 3. Kakoe Bpems
norpedyeTcs Juls 3aBeplieHns 5Toi peakuuu ipu 40 °C?

Pemenne. Paccunraem BO CKOJIBKO pa3 BO3PACTaET CKOPOCTh PEAKLIMU IIPU
YBEJIMYEHHUH TEMIIEPATyphl, BOCIIONIb30BaBIINCh ypaBHeHHEM Bant—Iodda:

t,—t
) b4
b =y 10
Oy,



40-20
040 _ 5 10 V40 _32_¢

) Uyo
Yem BBIIIC CKOPOCTh PEAKIMH, TEM 3a 0oJiee KOPOTKHHA IPOMEKYTOK

BPEMEHU OHAa IPOTEKAET, TO €CTh BpPEMs MPOTEKaHUs peakuuu (r) oOpaTHO
IPOIOPIIMOHATBHO €€ CKOPOCTH (D).

Pty _ Ty
Uy Ty,
Usn-T 1
20 ~20
Orcrona 40~ > : Tpo=—"495=5..
40 9

[Tpu 40 °C peakuust 3aKOHYHUTCS 32 5 C.

3agava 5. Hanummre BbIpakeHUs 1JIs1 KOHCTAHT PABHOBECHSI CIEAYIOIINX
pEaAKIUN:

ZCO(Z) + OZ(e) s ZCOZ(Z),
CG(OH)Q(KP) + COZ(e) A CGCO3(KP) + HzO(D,C).
OT Kakux Q)aKTOPOB 3aBHUCUT KOHCTaHTa paBHOBGCI/IH?

Pemenune. Peaxius 2CO,) + O, S 2C0O,.,) romoreHHas. Beipakenue
7151 KOHCTaHTBI PABHOBECHUS UMEET BU:
[cO: ]2
[cof-[o:]
Peakiua Ca(OH)u, + CO,) S CaCOjsgyy + HyOpy  TETEpOreHHas,

IIO3TOMY B BBIPAXCHHUC MOJI1 KOHCTAHTBI PABHOBCCHA BXOAAT KOHICHTPALIUMHU
BCIIICCTB, HAXOOAIIHUXCA B XXKHUAKOM HJIN ra3006pa3H0M arpe€raTHoM COCTOSHHH.
BHpa)KeHI/IC KOHCTAaHTBI paBHOBCCHUA UMCCT BHU/:
_[#:0]
- ol
KoHcTanTa paBHOBECHsI 3aBUCUT OT NPHUPOABI PEarMpPYyIOIINX BELIECTB U
TCMIICPATYPbI, HO HC 3aBHUCUT OT KOHICHTPAIINH BCUICCTB U NAaBJICHUA.
3anaqa 6. B cucreme YCTAHOBUJIOCH PABHOBCCHC!
2HI,., S H,p+ by, AH® >0.
Kak Hazo u3amMeHnTs TeMneparypy, JaBJICHUE U KOHLIEHTPALMIO PEareHTOB,
YTOOBI CMECTUTHh PABHOBECHE B CTOPOHY TE€UEHUS NPSAMON peakiuu?

Pemenue.



1. Hpsmas peaxims >uotepmuueckas (AH® > 0). Cornacho npuHImmy
Jle lllaTenbe mpu yBEIMYEHUH BHEIIHEN TEMIIEPATYPbl PABHOBECUE CMEIIAETCS B
CTOPOHY SHIOTEPMHUYECKOro IMpoliecca (MIYIIEro ¢ MOTJIOMICHHEM TEeIIOTHI).
CrnenoBaTenbHO, ISl CMEIICHHWS pPAaBHOBECHS BIIPABO TeMIepaTypy Haao
YBEITUYUTb.

2. B peakuuu u3 nsyx moneit Hl nonyyaercs no onnomy Moo Hp u |, T.¢€,
BCET0 JIBa MOJIsI, TOPTOMY M3MEHEHUE JTaBJICHUS HE Oy/IeT OKa3bIBaTh BIMSHUE HA
CMEIIEHUE PABHOBECHS CUCTEMBI.

3. CMelieHue paBHOBECUS BIPABO MOKHO JOCTHYb YBEIWYECHUEM
koHueHtpauu Hl wunu ynanenmem wu3 cucremsl H, u |, 4ro mpuBemer x
YBEIUYEHHUIO CKOPOCTH MPSIMOM PEAKITUH.

Tema 5. CTtpoenne atoma. XumMmnueckasi CBfi3b

3agaua 1. CocrtaBbTe 3JIEKTpPOHHBIE (DOPMYJBI aTOMOB JJIEMEHTOB C
nopsiAKOBeIM HoMepoMm 20 u 35, uzoOpasute pacnpeneseHue SIEKTPOHOB B
KBAaHTOBBIX suelkax. OnpenenuTe MOJIOKEHUE 3JIEMEHTOB B MNEPUOAMYECKOM
CHUCTEME, CBSI3aB €ro CO 3HAUYEHUEM COOTBETCTBYIOIIUX KBAHTOBBIX YHCENI U
KOJIMYECTBOM BaJIEHTHBIX 3JIEKTPOHOB. Ompenennure BaJeHTHOCTh 3JEMEHTOB B
HOPMAJILHOM M BO30Y>KJIEHHOM COCTOSTHUSIX.

Kakue cBoiicTBa NPOSBIISIIOT aTOMBI 3TUX 3JIEMEHTOB (BOCCTAaHOBUTEIbHbBIC
WJIN OKUCIUTEIBHBIE), AJISI KAKOTO U3 HUX BBIIIE AJIEKTPOOTPULIATEIIBHOCTH?

Pemenue. 1o Tabaune JI.M1. MenneneeBa HaXoaUM CHMBOJIBI DJIEMEHTOB,
3alMChIBAEM MX, BHU3Y CJIEBA OT CUMBOJIA CTABUM IOPSAKOBBIA HOMEP, KOTOPBIN
YKa3bIBaE€T 3apsij sApa aTOMa U KOJIMYECTBO AJIEKTPOHOB B aTOME.

Jlanee 3anuchiBaeM SIEKTPOHHYIO (OpMylly aToma, pacrhpeaenss
AJEKTPOHBI 1O YPOBHSIM M TMOIYPOBHSIM, PYKOBOJACTBYSICb MPUHLUIAMU
AHEPreTUYECKOM BBITOAHOCTH U [laynu. DHepreTuyeckuili ypoBeHb 0003Ha4aeTcs
1 poil ¥ COBNAZAET CO 3HAYCHUEM TJIABHOTO KBAHTOBOT'O YKCia N; MOAYPOBEHb
obo3Havaercs OykBamu S, P, O, f, KOTOpble COOTBETCTBYIOT OpPOHMTAILHBIM
KBaHTOBBIM 4YHciiaM |, cBepxy crhpaBa HaJ KOTOPBIMH 3alHMCBIBACTCS YHCIIO
AJIEKTPOHOB, PACIOJIOKEHHBIX HA HUX (Ha S-OpOWTAM — MaKCUMallbHO JIBa, Ha
TpeX OSKBHUBAJICHTHBIX P-OpOUTAISIX — MaKCUMaJbHO IIIECTh, HA IIATH
9KBUBAJICHTHBIX 0-OpOUTAISAX — MAKCUMAIIBHO JIECSITD).

0Ca 18°25°2p°3s°3p°4s”.
MakcuManbHOE 3HAaY€HHE TJIAaBHOTO KBAaHTOBOrO 4uCla, T.€.

KOJIUYECTBO 3alOJHSAEMBIX JHEPreTUYECKUX ypOBHEH, cCcoBHagaeT ¢
HOMEpPOM IMepHoja, B KOTOPOM HAXOJUTCS MAHHBIM 3JIEMEHT: Npax = 4,
nepuon 4.



Homep rpynnsl panHoro »snementa |l, T.e. oH coBmamaer c
KOJIMYECTBOM BAJICHTHBIX 3JEKTPOHOB. Kanbiuil OTHOCHUTCS K 3JIeMEHTaM
S-ceMeicTBa U COOTBETCTBEHHO HAXOJUTCS B TJIaBHOW MOATPYIIIIE.

Pacnipenenenue 3JeKTPOHOB MO siueiikamM OyAeT UMETh BU:

S P d f
411
U R
Z I N I A
11

B HOpManbHOM COCTOSIHMM y aTOMa KajblHs HET HECIAapEHHBIX
3JIEKTPOHOB, IMO3TOMY €ro BAJEHTHOCTb Oyner paBHa Hymwo. Ilpu
BO30YXJ€HUU aTOMa, T.€. COOOIIEHUN eMy HEKOTOPOU 3HEPTUH, FJTEKTPOHBI
NOCJIEJHETO SHEPreTUYEeCKOro YpPOBHS paclapuBalOTCsi, M Y KaJbLHs
HOSIBISETCS ABA CBOOOIHBIX AJIEKTPOHA: OJUH B COCTOSIHUM 4S, 1pyroit — 4p,
a BMECTE C 3TUM BAJICHTHBIE BO3MOKHOCTH KAJIbIUs YBEIUUYUBAIOTCS C HYJIS
10 IBYX.

Kanpuuii — munuunvii memann, KOTOPBIM IpH OTHade JBYX
3JIEKTPOHOB C IMOCJEIHEr0 3HEPreTHYECKOro YPOBHS MPEBPAIIAETCS B HUOH —
Ca®*, 0bmafaroutyii yCTOMYMBBIM SIEKTPOHHBIM CTPOCHHEM MPEIIECTBYIOMIEr0
€My MHEPTHOI'O T'a3a aproHa ¢ BOCbMHUAJIEKTPOHHOM BHEIIHEN 000JI0UKOA.

PaccMoTpuM B TakoM ke MOpSAIKE SJIEMEHT, CTOSIIUI B TaOIuIe MO[
HOMepoM 35. D10 Opom:

ssBr  15°25°2p°3s°3p°4s°3d™04p°.

ITo hopmyiie MOXKHO BHAETD, YTO 3TO 3JIeMEHT 4-ro neproaa (Nmax=4), VII
rpynmnbl  (Ha TOCHIEIHEM JSHEPreTHYSCKOM YpPOBHE CEMb JJICKTPOHOB),
p-cemMencTBa IIIaBHOW NOATPYIIIIHIL.

DneKTpoHHO-TpaduyecKoe U300paxkeHne aroma OpoMa OyaeT UMETh BU:

S p d f
AL T
St
2Lt
i1

B HOpMmanbHOM coCTOSHUM y OpoMa OJMH HECHAapEHHBIN 3JIEKTPOH,



IIOPTOMY €ro BaJICHTHOCTh Oyaer paBHa 1. [lpu morjomieHWW >HEPTUHU
CHavaja pachapuBarOTCs P-3JICKTPOHEI, a 3aTeM S-3JICKTPOHBI Ha CBOOOJHBIE
d-opOuTanu 3TOro K€ SIHEPreTUHIECKOro YPOBHS M y OpomMa 00pa3yroTcs TpH,
ISTh, CEMb OJIMHOYHBIX, PACIIAPCHHBIX 3JIEKTPOHOB, U COOTBETCTBEHHO OH
MOJKET MPOSBIATH BAJICHTHOCTh B BO30yx)aeHHOM coctosuuu 11, V, VII.
bpoM — munuunwsiii Hememann, ero aToM ropasjuo Jierdye NMpUHUMAET
OJMH JJICKTPOH, IpeBpallaeTcs B OTPHUIATEIbHO 3apsKeHHBIM MOH Br ¢
KOH(UTYpale 3JCKTPOHOB OJIMKaIlIero MHEpTHOro rasa Kr, uem otmaer
ceMb 3IIeKTPOHOB, TpeBpamasick B Br'' ¢ xouduryparmeii Ar. Bpom o6nanaer
3HAYUTEIBLHO 00JIee BBICOKOM AJICKTPOOTPUIIATCILHOCTHIO, YEM KaJIbITUH.

Tema 6. PacTBOpBI 2JIEKTPOJIMTOB

3agaua 1. CocraBbTe MOJIEKYISIPHBIE © HOHHO-MOJIEKYJIIPHBIE YPaBHEHUS
peakiuii B3aumoaeiicteus mexay pactsopamu BaCl, u Na;SOy4, Na,CO3 1 HySOy,
CH3;COONa u HCI, Fe(OH); u HNO:s.
[Ipu cocTaBneHWM HWOHHO-MOJICKYJSPHBIX YpPAaBHEHMH OTH  COCIUHEHUS
3aMKCHIBAIOT B MOJICKYJISIPHOU (hOpMe, CHITBHBIE PACTBOPUMBIC DJICKTPOJIUTHI — B
BUJIE MNOHOB.

Jlna peaxkuuu:

BaCl, + Na,SO4 —BaSO,| + 2NaCl (monekynspHOe ypaBHEHUE),

P P H P

CUNbH.ONI.  CUTbH.IIL. CUTIbH. I]L. CUTIbH.IIL.

Ba’" + 2Cl~+ 2Na" + SO, — BaSO,| + 2Na" + 2CI~ (monHOe HOHHO-
MOJIEKYJISIPHOE YpaBHEHUE),

Ba>* + S0, — BaSO,| (COKpaleHHOE HOHHO-MOIEKYISPHOE
YpaBHEHHE).

Peakmus BO3MOXKHa, TaKk KaK OHa COIPOBOXKIAETCS 0Opa3OBaHHUEM
TPYAHOpACTBOpUMOro coequHenus: BaSO;,.

Na,CO3; + H,SO, — Na,SO, + H,0 + COzT

p p p cnab.on.  eas

CUTIbH.I]L. CUNbH.OJI.  CUTIbH.IIL.

2Na* + CO5"+ 2H" + SO,*~— 2Na* + SO,*~+ H,0 + CO,1

2H* + CO5*™— H,0 + CO,1.

Peakiust mporekaer, Tak KakK  COINPOBOXIAaeTcss  oOpa3oBaHHEM

eazoobpasznozo coeounenus CO, u craboeo snekmponuma Hy0 .
CH3COONa + HCI — CH3COOH + NaCl,

p p p p
CUTbH.ON.  CUNbH.2N.  CNA0.91.  CUNbH.IIL.

CH3;COO™+ Na" + H" + CI"— CH;COOH + Na* + CI,

CH3;COO~+ H" — CH3;COOH.

B pesynbTate aToi peakiuu odpazyercs cinadorit anekrponutr CHz;COOH.
Fe(OH)3 + 3HNO; & FE(NOg);; + 3H,0



H p p cnab.o..

Cna0.51. CUNbH.OJ. CUNbH.IIL.

Fe(OH);+ 3H" + 3NO;™ S Fe** + 3NO;™+ 3H,0

Fe(OH); + 3H" 5 Fe** + 3H,0.

Peaknius oOpatuma, Tak Kak Cpeau UCXOIHBIX BEIIECTB U CPEIH MPOTYKTOB
pEeaKIuu eCTh CJ1a0ble JICKTPOJIUTHI.

3anaua 2. Berunciure pH pacTBopa THAPOKCHAA KAJIbIUS C MOJSPHOU
koHueHrpanueit 0,005 monb/n1, cunrtas nucconuanuto Ca(OH), OIHON.

Pemenne. pH = — Ig [H']. ['MapoKcua Kanmbllds TPU TUCCOIUAITAN
oGpasyer HMOHBI Kambiws u ruapokcun-uoms: Ca(OH), S Ca®* + 20H-
Konuenrpamus monoB OH cBsi3aHa C KOHIEHTpAIMEWd HOHOB H' woHHBIM
npomsseaenneM Bogst: [H'] - [OH] = 7107™*. Orcroma [H] = 107/ [OH .

N3 ypaBHEHUS quCCONMAIIMM  CJIEAYET, UTO

[OH7 =2 [Ca(OH),] =2 - 0,005 = 0,01 mob/1.
[H]=107%0,01 = 10 ¥ mons/m;  pH =—Ig 107* = 12,

Tema 10. DjieKkTpoAHbIE MOTEHIMAJIBI  TAJIbBAHUYECKHE IJIEMEHThI

3agayva. ['anpBaHUYECKHI 3JIEMEHT COCTOUT U3 XPOMOBOT'O M OJIOBSIHHOTO
AJIEKTPOJOB B pacTBOpax MX HUTpaToB. COCTaBbTE CXEMY TaJbBaHUYECKOIO
JIEMEHTA, HAMIIUTE YpaBHEHUS JIEKTPOJIHBIX IIPOLECCOB M TOKOOOpa3yroolen

c Cc
peakuun. Beraucaure DJC: a) Opu CTaHIApTHBIX ycaoBmsix ( Cro'= Sn*" =1

c c
MOJIB/1); 0) IIPH KOHLIEHTPALKAX crét -

sn*" = 0,01 MoIB/1I.

Pemenue. IlIpu cxemaTuyeckol 3almcu TajJbBaHUYECKOI'O JJIEMEHTA
rpaHuLa pasfesia MeXAy METalIOM U pacTBOPOM O0O3HAYaeTCsl BEPTUKAIbHOU
YEepTOU, TPaHUIA MEXKIY PAaCTBOPAMH JJIEKTPOJIUTOB — JABONHON BEPTUKAIBHOU
4epTol. AHOJ 3alMCBIBAETCS CIIEBA.

CpaBHI/IM CTaHIapPTHBIC QJICKTPOIHEIC ITOTCHII M AJIbI MCTAJIJIOB:

3+ 0 2+ 0 o
cr¥t/er® = _ 0,74B, S0 /sn® = _ 0,14 B. Xpom, kak Ooiiee aKTHBHBIN METAJLI,
ABJIETCS AHOJOM, a OJIOBO — KATOJOM.
3amnuineM cXeMy rajlbBaHHYECKOro DJIEMEHTa:

(-) Cr | Cr(NOs)s " SN(NO3); | Sn (+)

I () Crlcr® | sn*" | sn (+);
DIIEKTPOJIHBIE MTPOIIECCHI:
anommelii:  Cr’— 3¢ — Cr¥"  (mporecc okucienus), X2
karomublii: SN°" + 2¢” — Sn”  (mpomecc BOCCTAHOBIICHMS); x 3

ypaBHEHHE TOKOOOPA3YIOIIEH PeaKInu:
2Cr%+ 3Sn** — 2Ccr** + 3sn°,



Boeruuciaum snexkrpoaswxkyiyto cuiny (3C):

a) crangaptHyro J/C £° 1o ects DJIC sneMeHTa IpU CTAaHIAPTHBIX
YCIIOBHSX, KOTJIa KOHIICHTPAIIMK HOHOB METaJljla PaBHBI 1 MOJIb/JI, pacCYUTaEM I10
ypaBHEHUIO:

Eo 2+ 0 EO 3+ 0
EO = Eokamoda _EOaHOOG = Sn /Sn - cr /Cr )
E°=-0,14— (- 0,74) = 0,60 B;
6) B YCIOBHAX OTIHMYHBIX OT CTaHAAPTHBIX CHadalla pacCHuTaeM IIO
YPaBHCHHIO HepHCTa OTACJIBHBIC JJICKTPOAHEIC ITOTCHIWAIIBI METAJLIIOB!

c o 0,059I c

sn2*/sn0 — ESn2+/Sno + 2 9 sn2*
E. 2+
s /5% = 014+ 29901022014+ 9999 ()= 020B:

. 0,059I c

ECr3+/Cr0 — E(Zr:”/Cr(J + 3 crt
E. 3
crtfor® =074+ 999102 =074+ 999 (5= 78B;

a 3areM 1o Gpopmyie BeraucauM IJ1C, yauTeIBasi, 4TO 0JI0BO OCTAIOCh KaTOAOM, a
IUHK — aHOJIOM:

£ = ESnZ*/SnO _ ECr?’*/CrO
£ =-0,20-(-0,78)=0,58 B.

7.2.3 IllpuMepHbIii NepevyeHb 3aaHUI I PelleHUusl MPUKJIATHBIX 3a71a4
Tema 11. Koppo3us u 3a1uuTa MeTAJLIMYECKUX KOHCTPYKIMA

3apava. Mznenue u3 xene3a ¢ MPUMEChI0 HUKEJST HAXOJUTCS BO BIAKHOM
cpene, COIEpIKallel VYIIIEKUCHIbIA Ta3. YKaKUTE, IO KaKOMy MEXaHU3MY
POTEKAET KOPPO3ZUOHHBIN MPOLIECC, U HAMTUIIIUTE €r0 YpaBHEHUS.

Pemenne. Yriekucibiil ra3 B3auMoOJIEUCTBYET C BOJION U 00pasyer ciaadyro
yronbHyto kuciaory CO, + H,O S H,COs;, xotopas JAUCCOLHMHPYET IO
ypaBHeHuto H,CO3; S H" + HCO3 . Takum o0pa3oM, pacTBOp, B KOTOPOM
HAXOJUTCS U3JIEeNHe, OyIeT MPOBOAUTH DJECKTPUUICCKUN TOK, M OKHCIUTEIEM B
HEM sBJIAIOTCS KaTuoHsl H'. Kopposus, ciemoBaTenbHO, IPOTEKaeT IO
ANEKTPOXUMUIECKOMY MEXaHU3MY.

3anuiieM cxemMy BO3HHUKIIIET0 KOPPO3UOHHOTO JJIEMEHTA:
Fe|H™,HCO; |Ni.

0 =
Fe2+/Fed

~ 0,25 B).

XKenezo Fe Gonee akTuBHBIN MeTann (E — 0,44 B) yem HHKENb,

. 0 _
OHO saBisiercsa aoxom, a NI — karonom (E =
HOM, a ( Ni2+/Ni0



Cxema 3J1eKTpOXUMHUYECKOM KOPPO3HUH HKeje3a C MPUMECHIO HUKEIIS B BOJIE,
coaep Kallen YrJIEKUCIIbIN Ta3, MPEICTABICHA HA CXEME.

H* HCO5 \ \
,\Fe?* /Fe2+ Fe**  H*
e e

. —

N

CxeMa 2IeKTpOXUMHUYECKON KOPPO3UH KEJe3a B KUCIIOH cpefie

Ha mnoBepxHOcTH jkene3a (aHO/IA) MPOMCXOMMUT IPOIECC OKHCIICHUS.
0y. 0 2+ -
YpaBHeHue aHogHOro npomecca (anox Fe'): Fe” — Fe™ + 2¢~.

Keneso B Bume HOHOB Fe’" mepexomuT B pacTBOp, a DIICKTPOHSI
NepeTeKaroT Ha HUKENb. [I0BEepXHOCTh HUKENS 3apsiKaeTcsl OTpUIlaTebHO, K HEH
U3 pacTBOpa NOAXOIAT KAaTHOHBI BOJOPOJA, IPUHUMAIOT JJIEKTPOHBI U
BOCCTaHaBJIMBAIOTCS.

YpaBrerue karoHoro mpouecca  (katox Ni’): 2H" + 2e™— H,.

7.2.4 IllpumepHbIii NepevyeHb BONMPOCOB JISl MOJATOTOBKHU K 3a4eTy
He npenycMoTpeHO yueOHBIM MJIaHOM

7.2.5 llpumepHbIii NepeveHb 3aJaHUI 1JI NOATOTOBKH K YK3aMeHY

Cmpoenue eewjecmea u peakyuoHHasA CHOCOOHOCMb 6eulecme

OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEIMHEHHI: OKCHUJbI (KHUCIOTHBIE,
OCHOBHbIE, aM(OTepHBbIE), TUIAPOKCHUIBI (KHCIOTHI, OCHOBaHHUA, amM(OTEepHbIE
TUAPOKCUBI), coid. [IpHHIMI KHCIOTHO-OCHOBHOrO B3auMmopeiicTBus. Conu
KHCJIBIE, CPEHUE, OCHOBHBIE.

OO0mre KBAaHTOBO-MEXAHUYECKUE IMPEACTABICHHUS O CTPOEHUE aroMa:
BOJIHOBAsI PUPOJIa MUKPOYACTHI] M 3JIEKTPOHOB, 3JIEKTPOHHBIE 00JIaKa, aTOMHBIE
opbutanu, sApo aroma. YpaBHeHue Ilpeaunrepa. KBanToBble uMcia Kak
XapaKTEpUCTUKA COCTOSIHUSI D3JIEKTPOHOB B aTOME: IJIABHOE, OpOUTANbHOE,
MarHuTHOE, CIIMHOBOE. Tumbl aTOMHBIX opOuTanei. [IpuHnunel pacupeneacHue
ANEKTPOHOB B atoMme. [lociienoBaTenbHOCTD 3al0JHEHUST aTOMHBIX OpOuTaieil B



coorBeTcTBUM ¢ uX 3Heprueil. IlpaBwio Kneukosckoro. Ilpunnun Ilaynu u
npaBuiio ['yHaa. DekTpoHHbIE KOHPUTYpallid aTOMOB M HOHOB.

[lepuonnueckuu 3akon .M. Menneneesa. Ilepuonnueckas cucrema .M.
MenzeneeBa Kak €CTECTBEHHas Kkiaccugukanus siemeHToB. CTpykTypa
NEPUOIMYECKON CUCTEMBI: IEPUOJ, pAl, rpynna u noarpynna. [lepuoagunyHocTts
U3MEHEHNE CBOMCTB AJIEMEHTOB B INpPENENax IMEPUOJOB U TVIABHBIX MOATPYIII.
OHeprusi HMOHU3AIMH, CPOJICTBO K DJIEKTPOHY, AJIEKTPOOTPHULATENBHOCTD.
N3MeHeHne KMCIOTHO-OCHOBHBIX U OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX CBOMCTB
COCIMHEHNH.

Mexanuzm  oOpa3oBaHHMs ~ KOBaJIEHTHOM  cBsizh.  OOMEHHBIM U
JIOHOPHO-AKIIENTOPHBIA MEXaHU3M OOpa3oBaHUs KOBaJEHTHOM cBsi3u. CBOICTBa
KOBAJICHTHOM CBsi3W. CUrMa- U NU-CBA3U, HANPABICHHOCTb W DHEPTUSl CBS3U.
['uOpuaunzanus aToMHBIX OpOUTaeil, reoMeTpuyecKas CTPYKTypa MOJEKYI.
KoBanenTtnas cBsa3p nonspHas u HenossipHas. llomaprocts monekyn. HMonnas
cBs13b. CTpOEHUE COEUHEHUI C HIOHHBIM TUIIOM CBSI3U. Bal€HTHOCThH 3JIEMEHTOB
B HOPMAaJIbHOM W BO30YXJIEHHOM COCTOSIHUSIX: CTENEHb OKUCIEHUS M 3apsj
aTOMOB B coeAuHEHUsIX. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  MPOLIECCHI.
Oxucnureny, BOCCTAHOBUTEIH. CreneHn OKHCJICHUS. Onpenenenue
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON POJIM COCAUHEHMS 10 CTEIEHH OKHUCIICHMS
atomoB. PacctaHoBka KO3()(QUIIMEHTOB B OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakMsIX METO0M 3JIEKTPOHHOIO OanaHca.

Xumuueckas mepmoOUHAMUKA U XUMUYECKAA KUHEMUKA

OCHOBHBIE TEPMOJVHAMUYECKHE IIOHATUA: CHUCTEMA, TOMOTE€HHas H
reTepOreHHasl CUCTEMA, U30JIMPOBAaHHAS 3aKpPbITasi CUCTEMA, CUCTEMA OTKpBITas,
napaMmeTpbl COCTOSIHUS CHUCTEMBI, TepMOAMHAMUYECKUEe (PYHKIMU. BHyTpeHHss
SHEPrusi W OHHTAIbNUA. TemmoBol >PQeKT peaknuu. DHAOTEPMHUYECKHUE U
AK30TEPMUYECKHE Mpoliecchl. 3aKOH ['ecca 1 CcIeacTBUs, BBITEKAIOUIME U3 HETO.
CrannapTHas >HTaNbIKA 00pa30BaHUs CIOKHOIO BellecTBa. TepMOXUMHUECKUE
YPaBHEHUS. DHTponus u n300apHO-U30TEPMUYECKUIN IIOTEHIMAIL.
Hanpasnennocts xumuyeckux npoieccos. |, || Hauana TepmoanHaMUKH.

Xumuueckass KuHETHMKAa. CKOpPOCTh XUMHUYECKMX peaKUuid. DHEeprus
aKTUBallUM. YpaBHEHHE AppeHuyca. 3aBUCUMOCTb CKOPOCTH PEaKIMU OT
KOHLICHTPALlUM PEarupyrolnux BEHMIECTB W JABJICHHsA. 3aKOH JCHCTBHS Macc.
Kunernueckue ypaBaeHus. KoHCTaHTa CKOPOCTH peakIvu.

Bimsinue temmnepaTypbl Ha CKOPOCTb XMMHYECKOM pPEAKLMH, ITPABUIIO
Bant-T'opda, temmneparypssiii koddduiment. Bnmsame xkatanmzaTtopa Ha
CKOpOCTh peakiuu. CyliHOCTh KaTaJln3a.

[Ipoueccsl oOpaTuMble W HeoOpaTUMble. XHMHYECKOE PAaBHOBECHE.
Koncranra xumuueckoro pasHoBecus. Ilpunnun Jle-Illarense. BiusHue



TEMIIEpATYpbl, KOHLEHTpPALMM, JaBJICHUS M KaTalau3aropa Ha CMELICHUE
PaBHOBECHSL.

Pacmeoput. /Tucnepcuvie cucmemol

OOmas xapakTepucTuka pacTBOpoB. CocoObl BEIpaXKeHUsI KOHIIEHTPALIUH
pactBopoB. MosnsipHasi, MOJISIIIbHASE KOHUEHTPALMSI, MOJISIpHAs,, MacCoBasi J0JI,
MOJISIpHAasi KOHILIEHTpauusi 3KBHBAJIEHTOB. /[laBiieHMe mnapa pacTBOpPOB. 3aKOH
Payna nig pactBopoB HeanmeKTponuToB. [IoHMKEHHE TemItepaTypbl 3aMeEP3aHus U
MOBBILLIEHUE TEMIEPATYphl KUIEHHUSI pacTBOpoB. Kpuockomnusi, 30yIIMOCKONUS.
OcmMmoc, ocmoTraeckoe nasiienne. 3akoH Baut-I'odda.

Teopust 3JIEKTPOIUTUYECKON AHMcCCOLMAMU AppeHuyca. IDJIEKTPOIUTHI
cuibHble U cialble. CTENeHb U KOHCTAHTBI TUCCOUALUMU. DIIEKTPOIUTHYECKAs
JTUCCOIMAIIMS CHJIBHBIX U CIa0BIX AJIEKTPOJIUTOB: KUCIOT, OCHOBAaHUM, COJeH B
Boze. CryneHuaras nuccounanus. MoHHbIE peakuuu. Y CIIOBUS TEUEHUS PEAKIIUi
o0OMEHa B PacTBOpax 3JIEKTPOJHUTOB. DJNEKTPOIUTHUECKAs JUCCOLMALMS BOJBI.
HNonnoe npoussenenue Boanl (Kw). Bomopoansiii mokazarens pH kak mepa
KUCIIOTHOCTU W 1ienouHocTu cpeasl. pH kucinor u ocHoBanuil. Ilonsitue o0
uHauKatopax. Okpacka MHAMKATOPOB B Pa3iMYHBIX cpenax. ['maponus comei.
Conu rugponusyronyecs N0 aHUOHY, IO KaTHOHY, HETHIPOIU3YIOIIUECS COJIH.
N3menenune pH cpenst mpu rugponuse. Biusane BHEMmHNX (HaKTOPOB HA CTEIICHB
MOJTHOTHI TUApONIN3a. bypepHbie cucTeMBI.

[ToBepxHOCTHBIE siBIIEHUSI U ajacopOuusa. JlucriepcHble CHUCTEMBI, HUX
knaccudukaius. Komnouaasie cucteMbl. Y CTOWIUBOCTD AUCTIEPCHBIX CHCTEM.

Xumusa HeOp2aHUUeCKUX 6ANCYUUX 6EULECE

[lonmyyenune, MexaHW3M THUApPATAUUA W KPUCTAJUIM3ALMHM, CBOWCTBA
BO3/YIIHBIX BSDKYIIMX MaTEpHaJIOB (CTPOUTENIbHASI BO3AYILIHAS M3BECTb, THIIC).
[Tonyyenne, MexaHW3M  TUApATAMM W KPUCTAUIM3alHUHM,  CBOWMCTBA
TUAPABIMYECKUX  BSDKYIIMX ~ MaTepuaioB  (TUIpaBiIMYecKass  W3BECTb,
nopTiaHalneMenT). beroH, koppo3ust 0eToHa B pa3IMYHbIX cpeaax.

Inekmpoxumuueckue cucmemol

DJIEKTPOAHBIA TOTEHIMA, MEXaHU3M €ro BO3HUKHOBEHHS. Y PaBHEHHE
HepHcra. DnekTpoXuMu4ecKuil psiji HAaNpsLKEHUH MeTaioB. TUIBI 3JIEKTPOIOB.

lanbBaHnueckue HneMeHThl. l3MepeHue >3IEeKTPOIBHXKYIIEH CHIIBL.
[Tonapuzanuss u nepeHanpsKeHne. XUMUYECKAE UCTOYHUKU TOKA: MEPBUYHBIC
rajbBaHUYECKUE 3JIEMEHTHI, AKKYMYJISITOPBI, TOILUIUBHBIC 3JIEMEHTHI.

Kopposuss MeramnoB. Buabl koppo3un. MexaHu3M 3IEKTPOXUMUYECKOU
KOpPpO3UH. 3alIuTa METaIOB OT KOPPO3UH. MeTalinuecKue MOKPHITHSL.

Ilonumepot u onuzomepot

[TonsaTne o norumepax u oaucomepax. OpraHnYeCKUE U HEOPraHUYECKUE
IIOJIUMEPHL. Meronsl ITOJTy4YEHUS [IOJIMMEPOB: IIOJIMMEPU3aLINS,



MOJIMKOHICHCAINs. XMMHYECKOE CTPOCHUE U CBOMCTBA MOMMMEPOB. JlecTpykins
TIOJTUMEPOB.

buononuMepsl: moaucaxapu/ibl, MOJTUU30NPECHBI, OCITKH.

Memoowt xumuueckozo uccnedoeanusn eeuiecmas

XuMudeckas UICHTU(DUKAINS BEIIECTB. AHATUTHUECKUAN cUTHAI. OCHOBBI
KauyeCTBEHHOT'O M KOJWYECTBEHHOTO aHaln3a. KauecTBeHHbIE peaKIMy Ha MOHBI.
Xumuueckue, PU3nKo-XuMUIecKre u (PU3NdecKue METO bl aHAIN3A.

Opzanuueckue éaxcyujue cmpoumesnbHvle Mamepuaibl

Knaccudukanus opraHMYecKNX BSHKYIIUX CTPOUTEIBHBIX MaTEPHAIOB.
butymasie Bsokymue. [lonydenne, cCBOCTBa, MEXaHU3MBI TBEPICHUSI.

7.2.6. Mertoauka BbICTABJIEHMS] OLEHKH TIPpM  NPOBeJAEHHHU
NMPOMeKYTOUYHOM aTTecTaluu

DK3aMeH MPOBOAUTCS 0 TECT-OrIeTaM, KaXIblid 3 KOTOPHIX coaepkuT 10
BOIIPOCOB M 3a/1auy. Kak/ip1ii mpaBHIIbHBIN OTBET HA BOMPOC B TECTE OI[CHUBAETCS
1 Oammom, 3amaua omnenuBaercs B 10 Oammo (5 GayuioB BepHOE pelieHuEe u 5
0aIsIOB 3a BEpHBIN OTBET). MakcuMallbHOE KOTHMYEeCTBO HaOpaHHbIX Oanos — 20.

1. Onenka «HeymoBIeTBOPUTENBHO» CTaBUTCSA B Clydae, €CIM CTYIEHT
HaOpa MeHee 6 0aIoB.

2. OueHka «YIOBIETBOPUTEIBHO» CTaBUTCA B CiIy4ae, €CIU CTYACHT
HaOpan ot 6 1o 10 Gamos

3. OneHka «Xo0poIo» CTaBUTCS B CiIydae, ecii CTyaeHT Habpan ot 11 mo
15 6amnnos.

4. Onenka «OTIMYHO» CTAaBUTCS, €ClM CTyAeHT Habpan ot 16 mo 20
0aoB.

7.2.7 TlacnopT OlleHOYHbIX MaTEePHAJIOB

Ne K Kon
OHTPOJUPYEMBIC Pa3/IeIbl (TEMBbI) . |HaumeHnoBaHME OIEHOYHOTO
n/ KOHTPOJIUPYEMOU
JUCITUTUIAHBI CpencTBa
i KOMTIETCHITNH
1 |Crpoenue BemectBa u peakiuonnas |[YK-1, OIIK-1 Tecr, 3amuTa
CIIOCOOHOCTH BENICCTB 71a00paTOpPHBIX PadboT
2 |OcnoBel xumuueckoii TepmoguHamuku|YK-1, OITK-1 TecT, 3amuTa
1 KHHETHKHU J1a00pPaTOPHBIX PAOOT
3 |PacTtBopsl. JlucniepcHble CHCTEMBI VK-1, OIIK-1 Tecr, 3amuTa
J1a00PaTOPHBIX PAOOT
4 |DneKTpOXUMHYECKHUE TIPOIIECChHI VK-1, OIIK-1 Tecr, 3amuTa
71a60paTOpPHBIX paboOT
5 [[Toaumepsl 1 OJIUTOMEPHI VK-1, OIIK-1 Tecr, 3amura
1a60paToOpHBIX padboOT
6 |[Crpoenue BemectBa u peakimonHas |YK-1, OIIK-1 Tecr, 3amuTa
CIIOCOOHOCTH BEMICCTB 71a00paTOpPHBIX PadboOT

7.3. MeToanueckue MaTepuajbl, ONpPeAesONIHe MPOIETyPbI
OLICHMBAHUSA 3HAHUI, YyMEeHUI, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH

TecTtupoBaHue ocCyIIecTBIsIETCA, JMOO MPHU TIOMOIIM KOMITBIOTEPHOU
CHUCTEMbl TECTUPOBAHUSI, TUOO C MCIOIH30BAaHUEM BBIJJAHHBIX TECT-3aJlaHUM Ha




OymaxxHom Hocurtene. Bpems tectupoBanus 30 MuH. 3aTeM OCYILIECTBISETCS
IPOBEPKa TeCTa AK3aMEHATOPOM U BBICTABIISIETCS OIIEHKA COTJIACHO METOJMKU
BBICTaBJICHUS OLIEHKHU MIPH MPOBEAECHUU IPOMEKYTOUHOM aTTeCTaI|H.

Pemenue craHgapTHBIX 3a1ad  OCYLIECTBISETCA, JIMOO NpPH IOMOLIU
KOMITBIOTEPHON CUCTEMBbI TECTHUPOBAHMS, JTUOO C HCIOIH30BAHUEM BBIJAHHBIX
3aa4 Ha OymaxkHoM Hocurtene. Bpems pemenust 3amay 30 muH. 3arem
OCYLIECTBJISIETCS. MPOBEPKA PEIIEHUs 3aJad 3K3aMEHAaTOPOM M BBICTABJISAETCS
OLICHKA, COTJIACHO METOAMKMA BBICTABJICHHS OIEHKM TIpU TPOBEJECHUU
IIPOMEXYTOYHOM aTTECTALIUHU.

Pemenue mnpuximanHbIX 3aaad  OCYHIECTBISETCS, JIMOO TMPU TOMOIIU
KOMITHIOTEPHOW CHUCTEMbI TECTUPOBaHMsI, JIUOO C HCIOJIB30BAHUEM BBIJTAaHHBIX
3amady Ha OyMaxkHOM HocuTene. Bpems pemienus 3amau 30 MuH. 3arem
OCYUIECTBIISICTCSl MPOBEpPKA pEIIEHUs 3aad SK3aMEHATOPOM M BBICTABIISETCS
OLICHKA, COIJJACHO METOAMKM BBICTaBJICHHMS OLEHKM NpH NPOBEICHUU
IIPOMEKYTOYHOM aTTECTALINH.

8 YYHEBHO METOANYECKOE U UTHOOPMALIMOHHOE
OBECIIEYEHME JUCIHUIIJINHBI)
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1. Koposun H.B. O0mas xumusi: yaeOHUK 117151 BY30B : pek. MO PO. - Uz,
8-e, crep. - Mocksa: Breicmas mkoima, 2007 (MBanoBo: OAO "VBaHoBCKast 001
tu.", 2006). - 556 c. - ISBN 978-5-06-004403-4

2. T'nunka, Huxomait JleonumoBuu. OOmas xumusi: yded. mocoOue :
nomytieHo MO CCCP/ I'nmunka, Hukomaii JleonunoBud ; mox pea. B. A. [Tonkoga,
A. B. ba6koBa. - 18-e uzn., mepepab. u gomn. - M.: FOpaiir , 2012 - ISBN
978-5-9916-1148-0. - ISBN 978-5-9692-1112-4

3. Xumus : YueOHoe rmocoOue ajisi CTYJEHTOB 3a04HOM (hOpMBbI 00yUeHUS
BCEX HampaBieHui noaroroBku OakanaBpoB / KpusnueBa I'. I'. - Boponex :
BopoHexCckuil rocynapCTBEHHBIM apXUTEKTYPHO-CTPOUTENBHBIA YHUBEPCHUTET,
O5pC ACB, 2013. - 132 c¢. - ISBN  978-5-89040-451-0.
URL.: http://www.iprbookshop.ru/22675.html

4. Apremenko, A.W. Oprannyeckas XuMusi: y4eO. JJIsi CTPOHT. CIICIl. BY30B
/ A.W. Apremenko - 5-e uza., ucrp. - M. : Beicu. mk., 2002. - 558 c. : ui. -
bubmuorp.: c. 540. - ISBN 5-06-003834-3

8.2 Ilepeuenbr MHGOPMANMOHHBIX TEXHOJIOTHH, MCNOJb3yeMbIX NPH
OCYIIECTBJICHUH 00pa30BaTeJIbHOIO Ipouecca Mo AMCUMINIMHE, BKJIIOYAs
nepevYeHb JIMLUEH3HMOHHOI0 IMPOrpaMMHOr0  olecle4eHHsi, PecypcoB
HHPOPMAIUOHHO-TEJTCKOMMYHHUKANMOHHOU CeTH «AnTepHeT?,
COBPeMEHHbIX MNPO(PeCCHOHAIBHBIX 0a3 JaHHbIX M HHGPOPMANUOHHBIX
CIIPABOYHBIX CHCTEM:


http://www.iprbookshop.ru/22675.html

JIunenzuonnoe 11O

LibreOffice

Pecypc ungopmMaunoHHO-TeJIeKOMMYHUKAIIMOHHOMN ceTu « UHTEepHeT»
http://www.edu.ru/

O6pazoBatenbubii nopran BI'TY

NudopmannonHas cipaBoyHas cucremMa

http://window.edu.ru

https://wiki.cchgeu.ru/

CoBpeMenHble npodeccHoOHAIbHBIE 0a3bI JAHHBIX

XuMuk

Anpec pecypca: http://www.xumuk.ru/

1. Xumuyeckue HayKu u oopa3zoBanue B Poccun
http://www.chem.msu.su/rus/
Hanocucrembl: (pusuka, Xumusi, MATEMATHKA
http://nanojournal.ifmo.ru/

2. XuMHYecKasi TeXHHUKA
https://chemtech.ru/

3. Xumnueckui kartanor. Heopranmueckas xumusa. CalTel U KHHUTH

http://www.ximicat.com

4. Chemnet - odunmanbHOE 3JIEKTPOHHOE H3IaHHE XHUMHUECKOIO
daxynaprera MI'Y http://www.chem.msu.ru/rus
5. CrnpaBo4HO-UH(DOPMAITUOHHBIN CalT o XUMUH

http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS
JJIA OCYINECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLIECCA
Yyeono-nabopamopnoe ooopyoosanue

1. YuebHO-1a00paTOpHBIA KOMIUIEKC «XUMUS -ayn. 6421

2. Nonomep H-160 - ayn. 6421
3. JIaboparopusiit pH-metp JIITY-01 - ayn. 6421
4. lllkad ¢ BBITSHKHON BEHTHIISAIICH - ayn. 6421
5. JIaboparopHast XuMHUY€EcKasi ocya - ayn. 6421

6. AKBaJUCTUILIATOP - ayn. 6422


http://www.xumuk.ru/
http://www.chem.msu.su/rus/
http://nanojournal.ifmo.ru/
http://chemtech.ru/
http://www.ximicat.com/
http://www.chem.msu.ru/rus

Texnuueckue cpeocmea o0yuenus

1. HoytOyk - otTaen opraHu3aniu 1 odecredeHus yueOHOro npoiecca
2. MenuarnpoeKTop nporpaMm - OTJeN OpraHu3aluy U odoecreyeHus: yaeOHOro

nporiecca.

10. METOJIMYECKUE YKA3AHUS JJIS1 OBYUAIOLIUXCS
MO OCBOEHMIO TUCIHUATIINHBI (MOJIYJIS)
Ilo JUCHHUIIIINHEC «XUMHULY YATAIOTCS JICKIIUH, ITPOBOJATCA JIa60paTOpHI>I€

paboTHhL.

OcCHOBOW W3y4eHHs AUCUUIUIMHBI SIBIISIIOTCA JIEKIMU, HA KOTOPBIX
U3JIaraloTcsl HanboJiee CyIIECTBEHHBIEC U TPYIHBIE BOMPOCHI, a TAKKE BOMPOCHI, HE
HAIIe/IIINe OTPAXKEHUSI B YUIeOHOM JTUTEpaType.

JlabopaTopHbie pabOThI BBIMOJIHAIOTCS Ha TaO0OpaTOPHOM 000pY0BaHUU B
COOTBETCTBUM C METOJMKAMHU, MPUBEICHHBIMU B YKAa3aHUSIX K BBIMOJHEHUIO

pabor.

By yueOHBIX
3aHSATUN

JleATenbHOCTh CTYACHTA

Jlexuus

Hanucanue koHCIeKTa JIEKIUI: KPaTKo, CXEMaTUYHO, TTOCIIEI0OBATEIbHO
(UKCHPOBATh OCHOBHBIC IIOJIOXKCHHSI, BBIBOIBL,  (DOPMYITHPOBKH,
000011IeHUs; TTOMEUYaTh Ba)KHBIE MBICIH, BBIICIATH KIIIOYEBHIE CIIOBA,
TepMuHbL. [IpoBepka TEPMUHOB, MOHATUM C MOMOIIBIO IHIMKIIONEAUH,
CJIOBapeil, CIPaBOYHUKOB C BBHIMUCHIBAHUEM TOJIKOBAaHUH B TETPab.
O6o03HaueHne BOMPOCOB, TEPMUHOB, MaTepuasa, KOTOPHIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pEKOMEHIyeMon nuteparype. Ecmum
CaMOCTOSITEIEHO HE yIaeTcsi pa3o0paThcsi B Marepualie, HEOOXOIHMO
c(hopMyITHpOBaTh BOMPOC M 33JIaTh MPETIOAABATEIII0 Ha JICKIMH WA Ha
MPAKTUYECKOM 3aHSITHH.

JlaGopaTopHas
pabota

JlaGopaToprple ~ pabOTBI  TO3BOJAIOT  HAYYHTHCA  ITPUMCHSTH
TCOPCTHYCCKUEC 3HAHHA, IIOJYUYCHHBIC Ha JICKOMU IIpH PCIICHUHU
KOHKPETHBIX 3a7ad. YrToObl Hamboyiee paloHAIbHO U  IOJHO
HUCITIOJIB30BATHh BC€ BO3MOXKHOCTHU J'Ia60paTOpHI)IX JJI1 TIOATOTOBKU K HUM
HEOOXOAMMO: CIIeIyeT pa30o0paTh JICKIHUIO IO COOTBETCTBYIOIICH Teme,
03HAKOMUTCS C COOTBETCTBYIOIIIMM pa3JelioM ydeOHHKa, mpopadoTaTh
JIOTIOJTHUTEIBHYIO JINTEPATypy W HMCTOYHHUKH, PEIIUTh 3ada4d |
BBITNIOJTHHUTD JPYTHE MHChbMEHHBIC 3aJIaHNs.

CamocTosaTenbHas
paborta

CaMmocrosiTenbHass paboTa CTYACHTOB  CIIOCOOCTBYET — TIIyOOKOMY
YCBOCHUS yUeOHOTO MaTepualia i Pa3BUTHIO HABBIKOB CAMOOOPa30BaHMSI.
CamocTosTenbHas paboTa MpeanoiaraeT CiIeyIoIIne COCTaBIIAIOIINE:

- paboTa ¢ TeKcTaMu: Y4eOHHKAMH, CIIPABOYHUKAMHU, JOIOJTHUTEIHHON
JMTEPATYPOH, a TAKXKe MPOPabOTKa KOHCIIEKTOB JICKITHIA;

- BBIITIOJTHCHUEC JOMAIITHUX 3aI[aHI/H71 " paCy€TOB,

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSITEIIBHOTO U3YUCHUS;

- ydqacTue B paboTe CTyJeHYECKUX HayYHbIX KOHPEPEHIIUH, OTUMIINAT;

- IOJITOTOBKA K MIPOMEKYTOUHOW aTTECTAIHH.

IloaroroBka k
IIPOMEKYTOUHON
aTTecTaluu

['oTOBUTBCA K MPOMEKYTOYHON aTTECTALlUU CIEAYET CUCTEMATHYECKH, B
TE€4YEeHHE BCEro ceMecTpa. MIHTeHCcuBHAs IOATOTOBKA JOJIKHA HAYaThCs HE
MO3JHEE, YEM 3a MECAL-NONATOpa 0 IIPOMEXYTOYHOM aTTECTalUH.
JlanHble nepen Sk3aMeHOM TpH AHA 3((deKTUBHEe BCEro HCIOJIb30BATh
JUIsl IOBTOPEHUS M CUCTEMAaTU3alliY MaTepuaa.




JUCT PETUCTPAIIUU U3MEHEHUI

IToamuce
No Jlara 3aBEAYIOLIETO
/' IlepeueHb BHOCUMBIX U3MEHEHUW | BHECEHHS Kadeapoi,
HH W3MEHEHUN OTBETCTBEHHOM 3a

peanuzannio OITOIT




