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1. HEJIM U BAJAYN JUCHUTIIJTINHBI
1.1. Hean aucuMninHbI
CdopmupoBaTh y CTyJIEHTa MOJHYIO CUCTEMY MpPEACTaBICHUN 00 OOIIMX

KAYECTBEHHBIX M KOJIMYECTBEHHBIX 3aKOHOMEPHOCTIX NPOTEKAHUS XHUMHUYECKHX
MIPOIIECCOB U SIBJICHUN B PAa3IMYHBIX (DU3UKO-XUMUYECKUX CUCTEMAX, ONTUPASCh IPU
ATOM Ha (pyHJaMEHTAIbHbIC MOJOKEHUS (PU3UKU U XUMUHU.

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI

3a7105)KMTh OCHOBBI 11 MOHUMAHUSI XMMHUYECKUX TPOIECCOB MPEBPAILICHUS
BEILIECTB, KOTOphIE OYyAYT CHOCOOCTBOBaTh MPHHATHUIO T'PAMOTHBIX, HAyYHO
000CHOBaHHBIX MPO(ECCHOHAIBHBIX pEHICHUH B 0O0JAacCTH  CTPOUTEIHLHOMN
TEXHOJIOTHH, a TakK)Xe CII0COOCTBOBATh BHEAPECHHUIO JOCTHXKCHUH XHUMHH IpU
pEIIeHUH 3TUX MTPOOIIEM.

[IpUBUTH HABBIKK OCMBICIICHHOTO PEIICHUS KOHKPETHBIX XMMHUUYECKUX 3ajay,
HAay4YUTh HAXOJWUTh ONTHUMAJIbHBIC PEIICHHS MPO(ECCHOHANBHBIX 3aJlady, B TOM
YHCIIE C UCIIOJIb30BAaHUEM 3aKOHOB XMMHH, XMMHUUYECKUX IIPOIIECCOB 1 BEIIECTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Juctmmomaa «XuMUS» OTHOCHTCA K IUCIUILUIMHAM 00S3aTCIbHOM YaCTH
omoka b1.

3. HEPEYEHD IIJIAHUPYEMBIX PE3YJIBTATOB OBYUYEHUA 110
JAUCHUITIJIMHE

[Ipotiecc m3yyeHus: MUCIMIUIMHBI « XMMHUS» HANpaBJIeH HA (POPMUPOBAHUE
CHEAYIOIMNX KOMIIETEHIINH:

VYK-1 - CnocobeH oCymecTBISATh KPUTUYECKUNM aHAIU3 MPOOJIEMHBIX
CUTYaIlMi Ha OCHOBE CUCTEMHOTO TI0JIX0/1a, BEIPA0AThIBATh CTPATETHIO ICHCTBHMA

OIIK-3 - CrocobeH pemiaTh MPUKIATHBIC 331a4d B 00JACTH OOCCTICUCHHS
nokapHo 0e30MacHOCTH, OXpaHbl OKpYKawIIeld cpeabl M DKOJIOTUYECKOU
0€30MacHOCTH, UCITOJIb3YsI TEOPHIO U METOIbl (DYHAAMEHTAIBHBIX HAYK;

Pe3yabTarbl 00y4eHus,
Xapakrepu3yloume
c¢pOopMHUPOBAHHOCTD

KOMIIETeH LN

Komnerenuus

VK-1 3HaTh 3aKOHBI XMMMHU, a TAKKE
OCHOBHBIE CITOCOOBI Tepeaayu
TEIJIOTHI M KX 3aKOHOMEPHOCTHU

yMETh NPUMEHATHh YPABHEHUS U
CIIPABOYHYIO JIUTEpaATypy st
OIIPEIEIICHUS XUMHYECKUX
CBONCTB PA3JIMYHBIX BEILIECTB;

BIaaCThb OCHOBHBIMH




dakTOpaMu, BIUSIONIUMH Ha
XAMHUYECKHUE MPOLIECCHI

OIIK-3

3HaTh. Kak  HAXOIWThb WU
KPUTHYECKHU aHAJIM3UPOBATH
MOJTYYEHHY10 nHpopMmaruio,
KOoTOpass  HeoOXomuma  JIJIst
pelieHusl MOCTaBJICHHOM 3a1a4u
B obiacTu
ATOMHO-MOJICKYJISIPHOTO

YUYEHHUS, onpeieICHUS
KHUCJIOTHOCTH Cpe/bl,
OKHCJIMTEILHO-BOCCTAHOBUTEIb
HBIX MIPOIIECCOB u
T.JIXUMHYCCKUX pPEaKIui

YMeTh: TpaMOTHO, JIOTHYHO,
apryMEHTUPOBAHO COCTABJISITh
ypaBHEHUSl peaKIfii, MucaTh
MOHHO-MOJIEKYJISIPHbBIE

ypaBHEHHS], dbopmMupoBaTh
COOCTBEHHBIC  CYXXJEHUS W
OIICHKH B pe3yibTaTe
MOJTyYEHUS MPOITYKTOB
XUMHUYECKUX peaKunii.

Otnunyaer GpakTbl OT MHEHUH B
0o0JlacTU  TE€Mbl  CTPOCHUS
BEIECTBA, pacTBOpPbI
JIEKTPOJIUTOB,
IIEKTPOXUMUYECKUX
IPOLIECCOB,  3aKOHOMEPHOCTH
XAMUYECKUX PEAKIINI

Bnaners: METOaMU TS
aHajJM3a 3aJa4, BBIJCIAS €€
0a30BBIE  COCTaBJIIOIIAE B

TEeMax: XUMHYECKOE
paBHOBECHE, reTEPOTrEHHBIC
JACTIEPCHBIC CHCTEMBI,
KayeCTBCHHBIN u
KOJIMUECTBECHHBIN aHaJIu3.
Pemennem Pa3IUYHBIX

BAPpHAHTOB 3aJa4, OLICHUBAA HX
JOCTOMHCTBA 1 HCAOCTATKH




4. OB BEM JUCIHUITJINHBI
OO01ast Tpy10€eMKOCTh JUCHMIUIMHBI « XUMUSD COCTaBIAET 4 3.¢.
Pacnipenenenue Tpy10€MKOCTH JUCHMIUIMHBI 110 BUAAM 3aHITHI

ouyHast popma o0yueHust

Bce |Cemec
Bunbl yueOHOM pabOThI ro | TPH

qac

OB 2
AyIUTOpPHBIE 3aHATHSI (BCET0) 54 | 54
B Tom uncre:
Jlexnun 18 | 18
JlaGopatopubie pabotsl (JIP) 36| 36
CamocrosiTeibHas padboTa 90| 90
Bubl npoMeKyTOYHOM aTTECTAIUM - 3a4€T C OLIEHKOM + +
OO01ast Tpy10€MKOCTb:
aKaJeMHYECKHE Yachl 144 144
3a4.e]1. 4 4

3a04Hasi popma 00yueHus
Bce [Cemec
Bunpr yue6HOM paboThI ro-| TpH

qac

OB 4
AyAUTOpPHBIE 3aHATHS (BCEro) 8 8
B Tom uncre:
Jlexkuuu 4 4
JlaGopatopubie pabotsl (JIP) 4 4
CamocrosiTesibHas paboTa 132| 132
Yackl Ha KOHTPOJIb 4 4
Buapl MpOMEXyTOYHOM aTTECTALMH - 3a4ET C OLIEHKOU + +
OO6m1ast TPy 10€MKOCTb:
aKaJEMHYECKHUE Yachl 144 144
3a4.e /1. 4 4

5. COAEPKAHME JIMCHUTLTAHBI (MOYJIST)

5.1 Copep:xanne

TPYAOEMKOCTH 10 BUAAM 3aHATHI
ouyHasi popma o0yueHust

pas3aejioB AUCHUIIIINHBI H pacopeacjacHue

Ne
/
ol

HaunMeHnoBaHue TeMbI

ConepxaHue pasnena

Tlex JIab

3aH.

Bcee
ro,
qJac

1

CrtpoeHuHeE BEIIECTBA U PEaKIHOHHAS
CIIOCOOHOCTH BEILECTB

KBaHTOBO-MeXaHWYECKHE TIPENCTABICHUS O
cTpoeHud aromMa. JIBOWCTBEHHass mpupoja
aneKTpoHa. AToMHas opOutans. KBanTOBBIE
yycnaa. IIpUHIMI MHHUMAIBHOW DHEPTHUH.
IIpaBuno KineuxoBckoro. Ilpunnum 3ampera
Maymu. IlpaBuno I'ynma. DOnexTpoHHBIE

14

24




KOH(QHUTYparMuaTOMOB U HOHOB.

[leprognyeckuii 3akOH ¥ NEPUOIAMIECKAs
cucreMa 3JIEMEHTOB. ITepronnaeckue
CBOICTBa 3JEMEHTOB. Panumycsl aTtomoB.
Ouneprust noHM3aud. CpoAaCTBO K 3JICKTPOHY.
OnekTpooTpunaTenbHOCTh.  llepromuueckoe
U3MECHEHHE KHCIIOTHO-OCHOBHBIX "
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX ~ CBOMCTB
BEILIECTB.

XuMuaeckas CcBfA3b. KoBajeHTHAasT  CBS3b.
Merton BajeHTHBIX cBs3zeil. OOMEHHBIA W
JIOHOPHO-aKICTITOPHBIN MEXaHU3M
obpazoBaHus KOBAJIEHTHOM CBSI3H.
Fm6p14):u/13au1/1>1 ATOMHBIX 3J'IeKTpOHHI>IX
opOuTanei, TeOMETpUYCCKas CTPYKTypa
Mosiekyd. HWoHHas cBsi3b. MeTanmnueckast
CBs3b. BomopoaHas cBs3b.

CBoiicTBa ¥  pEaKIHMOHHAs  CIIOCOOHOCTH
BEIIIECTB, COCTaBIISFOLIHNX OCHOBY
CTPOUTETBHBIX MaTEPUAIIOB.

2 [OcHoBBEI
KHHETHKHU

XHUMHUYECKOM TCPMOJUHAMUKNA U

Xumuueckass — TepMoAguHamMuka. OCHOBHBIE
HNOHATUS ~ XMMHYECKOM  TE€PMOAMHAMMKH.
ITapameTpsl cocTosHus. TepMoauHaMU4ecKue
(YHKIIMM: BHYTPEHHSSI SHEPTHs, SHTAJbINS,

SHTPOMHH, n300apHO-N30TEPMUIECKIN
MOTEHIHA. Ilepeoe u BTOpOoEe Havana
TEePMOANHAMHUKH.

OHepreTrka XHMHUYECKHX IMPOLECCOB. 3aKOH
I'ecca u cneacTBUS U3 HETO. DHTANBINI
oOpasoBanms. TepMoXxuMHUYecKue ypaBHEHUS.
YcnoBust caMOIIPOU3BOJILHOTO IPOTEKAHUS
IIPOLIECCOB B U30JUPOBAHHBIX U
HEU30JIMPOBAHHBIX CUCTEMAX.

Xumuyeckas KUHETHKA. CxopocTb
XMUMHUYECKUX  pEeaKIui. Ilonatue 06
aKTUBHBIX MOJIEKYJaX, JHEPTUH aKTHUBAIUH,
AKTUBHPOBAHHOM  KOMIUIEKCE.  YpaBHEHHE
Appennyca. 3aBUCUMOCTb CKOPOCTU PEaKIHU
OT KOHLEHTpalUM U TeMIEepaTypsl. 3aKOH
JIEHCTBYIOIUX Macc. Kunernueckue
ypaBHEHHMsI 1751 TOMOT€HHBIX U T'eTe€pOTreHHbIX
npoueccos. [IpaBmio Bant-T'odda. Meroast
peryaMpoBaHusl CKOpPOCTH peakuuil. Karanus.
Karanmm3aTopsl W KaTaTUTHYECKHE CHUCTEMBL.
Teopun katanu3a. KonebarenpHbIe peaknny.

XuMu4ueckoe paBHOBECHC.
TepMOJII/IHaMI/I'-IeCKOG U KUHETUYCCKOC
YCIIOBUA COCTOAHUA PABHOBECHUA. KoncranTa
PpaBHOBECHA. Bausawne n3MeHeHNs BHEITHUX

14

24




YCIIOBHH Ha MOJIOKEHUE XUMHIECKOTO
pasaoBecus. [Ipunmun Jle [llatense. da3oBoe
paBHOBecCHE.

3aKOHOMEPHOCTH XUMHYECKHX MPOLECCOB
COBPEMEHHBIX TEXHOJIOTHH IPON3BOCTBA
CTPOUTENBHBIX MaTEPHAJIOB.

PactBopsl. JlucnepcHblie cucTEMBI

OO0ume  mpencTaBIeHHsS O  pacTBOpax.
I'unparnas Teopus pacTBOpOB AN
Menneneesa. Crroco651 BEIpAKCHUS
KOHLICHTPAIIN pacTBOpPOB: MaccoBasd,
MOJISIpHast ~ JOJsl,  MOJISIpHAs,  MOJISIbHAs
KOHLEHTPAIMs, MOJISIpHas  KOHIIEHTpaLus
9KBUBAJIEHTOB. Bripakenne 3aKOHa
9KBUBAJICHTOB JUISl PACTBOPOB.

OO6mue cBoiicTBa pacTBOPOB: IaBIIEHUE Mapa
pacTBOPOB, KATIEHUE U KPHCTAILUIN3ALMS
pactBopoB. 3akoH Paymna. Kpuockomnus,
30ymrockonus. OcMOC, OCMOTHYECKOE
nmaBieHue. 3akoH Baat-T'odda.

PactBops! 3JIEKTPOJIMTOB. Teopust
3JIEKTPOJIUTUYECKOU JIMCCOLUAlUN
Appenuyca. CreneHb u KOHCTaHTa

JIMCCOIMALINH. Peaknun B pacTBopax
9JeKTPONuTOB. VIOHHBIE paBHOBECHS H UX
CMeEIIEHNE.

DNEKTPOTUTHICCKAS JUCCONUAIST  BOMEIL.
Wonnoe npoussenenue Boasl. Bogopoausiii
mokasareib. Metonsl onpeneneHus pH.
pH-unnukaropsl. I'maponus coneit. Conu,
TUJIPOJIU3YIONIUECS 110 AaHHOHY, M0 KaTHOHY,
HeruIponu3ymomuecs conu. Mamenenne pH
cpelsl IIpu ruaAposn3e. byhepHbie CHCTEMBI.

JlucriepcHbIe CHCTEMBI, X KiIacCH(pUKanus,
METOJIbI MONTy4eHus. TepMoanHaMudIecKas
HEYCTOHYHMBOCTh T€TEPOTCHHBIX TUCTIEPCHBIX
cucteM. [ToBepXHOCTHEBIE SIBICHUS U
ancopbuus. Kommonaaeie pacTBOPHI.
Kunernyeckast u arperaTuBHasi yCTOMUHUBOCTh
KoutouaHbIX cucteM. Koarymsusi.
CeguMeHTaIIHS.

CTpOI/ITeHBHBIe MaTtepuralibl Kak
HNCKYCCTBCHHBIC NUCIICPCHBIC CUCTEMBI.

14

24

QHGKTPOXI/IMI/I‘{CCKI/IG MMpOoUECChI

ONEeKTPOXUMHUYECKHE CUCTEMBI. DJIEKTPOIHBIN
HNOTEHIMAad, MEXaHU3M €ro BO3HHKHOBEHMS.
VpaBuenne Heprcra. OnexrpoxuMudeckuit
paa HanpsKeHUN METaJlIOB. Tumnst
3JEKTPOJOB.

l'anpBanuueckue JJIEMEHTEI. Usmepenue

16

24




3JeKTpOIBIKYIEH cuibl. [lonsgpuzamust u
nepeHanpspkeHne.  XUMHYECKHe HWCTOYHHUKU
TOKA: TICPBUYHBIC TalbBaHUYECKUE DIIEMEHTEI,
AKKyMYJISITOPBI, TOIUTUBHBIC 3JIEMEHTHI.

Kopposus
Mexanuzm

MeTalioB. Buuel  koppo3umu.
3JEKTPOXUMHUYECKON  KOPPO3HH.
3ammTa METaUIOB OT KOPPO3UH. DIIEKTPOIIH3.
IIponeccel, mpoTekaroliye MpHU AIIEKTPOIH3E
BOJHBIX PAcTBOPOB 3JIEKTPOJIUTOB. 3aKOHBI

®dapages.

HOHI/IMepLI 1 OJIMTOMEPHIL

OneMeHTsl opraHudeckoil xumuu. IloHsTue o
nojauMepax u onauromepax. OpraHuuyeckue u
HeopraHuyeckue noauMepsl. MeTonasl CHHTe3a
HOJTUMEPOB: MOJIMMEpH3aIys,
MOJIMKOHJCHCANN. XHMUYECKOe CTPOCHHE M
CBOMCTBa Hectpykuus
MOJNMMMEpoB. buononmmepsl: mHonmcaxapuipl,

MOJMU30IPCHBI, OCJIKH.

MOJUMEPOB.

CTpOI/ITeJ'ILHBIG MaTepHraJibl Ha OCHOBC
BBICOKOMOJICKYJISIPHBIX CO€Z[I/IHGHI/II>1.
HpI/IMeHeHI/Ie MOJIMMEPOB IIPpU U3TOTOBJICHUU

OETOHOB.

16

24

Xumudaeckas uIeHTH(HUKAITUST

XumMuueckast UACHTUDUKAIHS BEIIECTB.

AHaITUTHYECKUH CHTHAJL. OCHOBBI

Ka4€CTBCHHOI'0O M KOJIMYCCTBCHHOI'O aHalinu3a.

KauecTBeHHbIe pCakuun Ha HUOHBEI.

XuMuyeckue, (PU3UKO-XUMHIUYECKHE u

q)HSI/I‘IeCKI/Ie METOAbI aHaJIn3a u ux

HCIIOJIb30BAHUC B COBPEMEHHBIX

CTPOUTCIIbHBIX TCXHOJIOTUAX.

16

24

HUToro

18

36

90

144

3a04YHa

s1 popma o0yueHus

HaumeHoBaHMe TeMBI

Copeprxanue paszaena

Jlex

JIab

3aH.

CP

Bcee
ro,
qyac

CTpoeHHe BenecTBa W PEAKIIHOHHAS
CIIOCOOHOCTH BEILECTB

KBaHTOBO-MeXaHHYECKNE TPEICTABICHUS O
CTpoeHuu aTtoma. JIBoiicTBeHHas mpupona
JneKkTpoHa. ATomHas opOurtans. KsaHTOBBIE
[IpyuHIMOD MUHMMAJIBHOM DHEPruu.

IIpaBuno KieukoBckoro. Ilpunnun 3ampera

qucjia.

IMaymu. IIpaBuio I'ynpa.

KOH(QHUTyparMuaTOMOB U HOHOB.

DNeKTpOHHBIE

HCpI/IOIlI/I‘IGCKI/Iﬁ 3aKOH W [OepruoJauyveckKas

cucreMa OJICMCHTOB. HepnozmquKHe

CBOWCTBa d3JIeMEHTOB. Paauycel  aTOMOB.

Oneprust noHU3amy. CPoACTBO K 3JIEKTPOHY.
DNeKTpooTpUIaTeNbHOCTE.  [lepuogmyeckoe
N3MEHEeHNe KHCIIOTHO-OCHOBHBIX u
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ CBOMCTB

BCILICCTB.

22

26




Xumudeckas CBsA3b. KoOBalleHTHas  CBS3b.

Meton BameHTHBIX cBs3el. OOMEHHBIH U

JIOHOPHO-aKIETITOPHBIN MeXaHU3M
oOpa3oBaHU KOBAJICHTHOH CBSI3H.
I'ubpuanzanus ATOMHBIX JJIEKTPOHHBIX
opburaneii,  reomerpuueckas  CTPYKTypa
Moinekyn. HMoHHas cBs3b. Mertaminueckas
cBsA3b. BogopoaHas cBs3b.
CBoiicTBA M  peakUMOHHas  CHOCOOHOCTb
BEIIIECTB, COCTaBJISIOLINX OCHOBY
CTPOUTENBHBIX MaTEPUANIOB.
OCHOBBI XMMHYECKOM TepMOIUHaMUKK M|XuMHueckas TepMoauHamuka. (OCHOBHEBIE
KHHETUKU MOHATUS ~ XMMHUYECKOH  TEePMOAMHAMMKH.

[Tapametpsl coctosiHus. TepMoauHamMuyeckue
(yHKIMW: BHYTPEHHSS DHEPTHUS, SHTAIBIIHA,

SHTPONHH, n300apHO-U30TEPMUIECKHN
MOTEHITHA. [lepeoe u BTOpOoE Havana
TEPMOJMHAMUKH.

OHepreTrka XHMHYECKHX IPOIECCOB. 3aKOH
I'ecca u ciencTBUA U3 HETO. DHTANBINN
obpazoBanms. TepMOXUMHUUECKHE YPAaBHEHUS.
YcnoBus caMOIpON3BOIBHOTO IPOTEKAHUS
MIPOIIECCOB B U30JUPOBAHHBIX U
HEH30JMPOBAHHBIX CUCTEMaX.

Xumudeckas KHHETHKA. CkopocTb

XUMHUYECKUX  peakuui. [Tousate 00
aKTUBHBIX MOJIEKYJaX, JHEPTUM AaKTUBAIUH,
aKTUBHPOBAHHOM  KOMIUIEKCE.  YpaBHEHHE
Appennyca. 3aBUCUMOCTh CKOPOCTH PEaKIu
OT KOHLEHTpPAIMM U TeMIepaTypsl. 3aKoH
JICHCTBYOIINX Macc. Kunermnueckue
ypaBHEHHS ISl TOMOTCHHBIX U T€TepOTreHHBIX
nporeccoB. [IpaBmmo Bant-I'odda. Mertomsr
PETYIUPOBAHUS CKOPOCTH peakiuif. Karamms.
KartanmmzaTopsl W KaTaTUTHYECKHE CHUCTEMBL.

TGOpI/II/I katanusa. KojedarenbHbIe peaKknuu.

XuMHuecKoe paBHOBECHE.
TepMoaIUHAMUYECKOE U KHHETUYECKOE
yCIIOBHS COCTOsIHUS paBHOBecusi. KoHcTaHTa
PpaBHOBECHA. Brnsane n3MeHeHns BHEITHUX
YCIIOBHH Ha MOJIOKEHUE XUMHIECKOTO
paBHoBecus. [Ipunnun Jle Ilatense. ®a3oBoe
paBHOBECHE.

3aKOHOMCpHOCTI/I XUMHUYECKUX MPOIICCCOB
COBPEMEHHBIX TEXHOJIOTUH IIPOU3BOJICTBA
CTPOUTEIIbHBIX MAaTCPHUAJIOB.

22

26

PactBopsl. JlucnepcHble cucTeMBl

OOmme
I'mppatnas
Menpeneena.

NpEACTaBICHUS O  pPacTBOpax.
TeOpust pacTBOpOB H.N.

Crioco0bt BBIPKEHUS

22

22




KOHLIEHTPAL[HH PacTBOpPOB: MaccoBasi,
MOJISIpHast ~ JIOJIsl,  MOJISIpHAs,  MOJISIbHAs
KOHIICHTPAIMsI, MOJISIPHAsT  KOHIICHTPALUs
9KBHBAJICHTOB. Beipakenne 3aKOHa
9KBUBAJIEHTORB JUISI PACTBOPOB.

Oo61urie cBOMCTBA PACTBOPOB: IaBJICHUE ITapa
PacTBOPOB, KUMCHUE U KPUCTAIUTH3ALIU
pactBopoB. 3akoH Payisi. Kpuockonus,
s0ynockonus. OcMoc, 0CMOTHYECKOE
nmasienue. 3akoH Bant-T'odda.

PactBopsl 3JIEKTPOJIUTOB. Teopus
NIEKTPOIUTHUECKOM JUCCOLUAIIN
Appennyca. Crenenb u KOHCTaHTa
qucconmanuy.  Peaknum B pacTBOpax

3JICKTPOJIUTOB. Honnsie PpaBHOBECHUA U HUX
CMCIICHUC.

DNeKTPOIUTHIECKAas JUCCOLUAIMS  BOABIL.
Honnoe npoussenenue Boasl. Bogopoausiii
nokasarenb. Mertonel onpenenenus pH.
pH-unnukaropsl. I'maponus coneit. Conwy,
TUIPONH3YIOIIAECS 110 AaHUOHY, O KATHOHY,
Heruaponusyomuecs conu. Mamenenne pH
cpeabl npu ruaposmse. bydepHsie cucremsl.

JlucriepcHBIe CUCTEMBI, UX KlIacCH(UKAIHS,
MeTOZB! oNTy4eHus1. TepMoauHaMudecKast
HEYCTOIYMBOCTD TeTEPOreHHBIX JUCIICPCHBIX
cucteM. [IoBepXHOCTHBIE SBICHUS U
aacop6mms. KomnonaHsie pacTBOPEI.
Kunernueckas 1 arperaTuBHasi yCTOHYMBOCTh
KOJUTOMJHBIX cucteM. Koarysus.
CenuMeHTanHus.

CTpOI/ITeHLHI)Ie MaTtepuralibl KakK
HNCKYCCTBCHHBIC TUCIIEPCHBIC CUCTEMBI.

9HeKTp0XI/IMI/I‘IeCKI/Ie IIPOLECCHI

DNEKTPOXUMHUUECKHE CUCTEMBI. DJEKTPOIHBIH
MOTEHI[MaJl, MEXaHW3M €ro BO3HUKHOBEHHS.
VYpasuenue HepHcTta., DNEKTpOXHMMHUYECKUN
pan HaIpsKeHU U METaJUIOB. Turbt
3JIEKTPOJIOB.

lanbBanmyeckue  anemeHThl.  M3mepeHue
3JeKTpoaBIKYyIeH cunbl. [lonsgpuzanus u
nepeHanpsikeHue. XUMUYECKHE HCTOYHUKU
TOKA: NEPBUYHBIE TaJlbBAHUYECKUE DJIEMEHTHI,
AaKKyMYJISITOPBI, TOIUIMBHBIE 3JIEMEHTBI.

Koppo3uss  meramioB. Bunpel  koppo3umu.
MexaHu3M  3IEKTPOXHUMHUYECKOH KOPPO3UH.
3amura MeTaioB OT KOPPO3UH. DIIEKTPOIIH3.
IIponeccel, mpoTekarolye MpH AIIEKTPOIH3E
BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB. 3aKOHBI

22

22




®dapages.

S |TToaumepsl ¥ OTUTOMEPHI

DOneMeHTHl opraHudeckoil xumud. [loHsATHE O
nonuMmepax M onuromepax. OpraHndeckue u
HEOpPraHM4YEeCKUE NOIUMepbl. MeTonbl CHHTE3a
MOJMMEPOB: MOJMMEPHU3aLHs,
HNOJMKOHCHCAIHs. XUMHYECKOE CTPOEHHUE U
CBONCTBa [IOJIMMEPOB. Hectpykuus
nojauMepoB. buomonuMepsl: moaMcaxapuibl,
MIOJIMU3OIIPEHBI, OCIIKH.

CrpoutenbHbple  MaTepuallbl HAa  OCHOBE
BBICOKOMOJICKYJISIPHBIX COCIUHEHUI.
[IpuMeHEeHHE TOIMMEPOB TPU H3TOTOBICHHUU
OETOHOB.

22

22

6 | Xumuueckas naeHTHGUKALIHS Xumuueckass — MOCHTH(UKAIMS  BEIIECTB.

AHaTUTHYECKHI CHUTHAIL OCHOBEI
KaueCTBEHHOTO M KOJIMYECTBCHHOI'O aHaJn3a.
KauecTtBeHHbIe peaxIim Ha HOHBI.
Xumuueckue, (hU3UKO-XUMITIECKIEC u
(u3ndyeckne  MeETOABI  aHamM3a M HX
HCIIOJIb30BaHKE B COBPEMEHHBIX
CTPOUTENBHBIX TEXHOJIOTHAX.

22

22

Hroro

132

140

5.2 IlepeueHb 1a00paTOPHBIX PadoT
VYkaxxkurte nepedeHsb J1abopaTopHbIX padoT

1. OcHOBHBIE KJIACChl HEOPTAHUYECKUX COEAMHEHUN

2. OmnpeneneHue TEIIOBBIX 3((HEKTOB XUMUUECKUX PeaKLUi

3. CKOpOCTh XUMHUECKUX PEAKINH M XUMHYECKOE paBHOBECHE

4. OGmue cBOMCTBa pacCTBOPOB M PABHOBECHSI B BOJIHBIX PAaCTBOPAX
JIEKTPOIUTOB

5. T'ereporeHHsle AUCHEPCHBIE CUCTEMBI

6. OKHCIHTEThHO-BOCCTAHOBHUTEIBHBIC PEAKIIHU

7. DIeKTpoXMMHYECKHE MPOLECCH

8. CBoiicTBa OpraHMYEeCKHX BEIECTB U BEICOKOMOJIEKYJISIPHBIX COeTMHEHUI
(moanmepoB)

0. KauecTBeHHBIN M KOJMYECTBEHHBIH XUMUYECKUN aHATIN3

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

B

paboTHI.

N KOHTPOJIBHBIX PABOT

COOTBETCTBUM C Yy4YE€OHBIM IUIAHOM OCBOCHHUE JUCIUIUIMHBI
peIyCMaTpPUBAET BBIMOJIHEHUE KYpCOBOTO MpoeKTa (padoThl) WM KOHTPOJIBHOU

HE




7. ONEHOYHBIE MATEPHAJIbI JI51 TPOBEIEHUA
MNPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIIUXCA ITO

JUCLUIIJIMHE

7.1. Onucanne nmokasartesieil 1 KpuTepueB OLlCHUBAHUA KOMIIETEHUMH HA
Pa3JIMYHBIX 3TAanaX UX GopMHUPOBaAHMS, ONIUCAHME KA OLCHUBAHUS

7.1.1 DTan TeKkynero KOHTPOJIst

Pe3ynprarel TEKyHIEro KOHTPOJS 3HAHUM M MEXKCECCUMOHHOW aTTeCTalnUu
OLICHUBAIOTCS MO CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAHY.

He
Komme- PesyabTaTel 00y4enusi, XapaKTepusylouue Kpurepun |ArrecroBa
TCHIIUA C(l)OpMHpOBaHHOCTb KOMII€eTeHIHH OllCHUBAHUSA H aTTe]c-ITOBa
VK-1 3HATh 3aKOHBI XI/IMI/II/I, a TakK>Xe OCHOBHBIE Temarnueckue |Brimonnen |HeBwimon
TECTEHI, B ue paboT B| eHue
CITOCOOBI nepeaadu TCIIJIOTHI 51 nx KOTOPBIX CPOK, paGot B
3aKOHOMEPHOCTH CTYICHTY MpeIyCcMOT|  CPOK,
MpeJIaraloTcsl | peHHBIN B | mpexycMo
BOTIPOCHI € pabounx |TpeHHBIH B
BapHaHTaMH nporpamma| pabodnx
OTBETOB HJIH X IporpamMm
BOTIPOCHI, Ha ax
KOTOpBIE HAJ0
J1aTh
CaMOCTOSITENBH
0 TPaBUJIbHBIN
OTBET C
3JIeMEHTaMu
paccyXIeHHUs
yMETh MPHUMEHATH YPABHEHHUS U CIPABOUYHYO|Pemenne Brmonnen | Hepbimons
CTaHAApTHBIX | ne paboT B €HHe
JUTeparypy Ajad OonpeACICHUSA XHUMHYCCKHX IPAKTHYECKNX CPOK, paGor B
CBOMCTB Ppa3INYHEBIX BECIICCTB, 3amaqd MPEYCMOT | CPOK,
PEHHBIN B | IPELyCMO
pabounx |TpeHHbIH B
nporpamma| pabounx
X IporpamMm
ax
BJIAJIETH OCHOBHBIMH (I)ElKTOpaMI/I, Pemenue Beinonnen (HeBbinonx
IIPUKIIAIHBIX ne paboT B €Hue
BJIMAIOIIMMHU HA XUMHUYCCKUEC ITPOLIECCHI 337124 B CPOK, paGor B
KOHKPETHOM MPEIyCMOT|  CPOK,
IPEIMETHOM pPEHHBI B | IpEyCcMO
obnactn pabounx |TpeHHBIH B
nporpamma| pabounx
X IporpamMm
ax
OIIK-3 3HAThL, KakK HAXOIUTh U KPUTHUCCKH Temaruueckue |Bsinonnen [Hessinonn
TECTBI, B ne paboT B €HHe
AHAJIM3UPOBATH ITOJYUYCHHYIO I/IH(l)OpMaLII/I}O, KOTOPBIX CpoK, pabor B
KOTOpasia HGO6XOI[I/IMa JJIA PCUICHU S |CTYACHTY MpeycMoT|  CpOK,
[IOCTABICHHOU 3a1a4n B 06TacTy | PEVIATAIOTCS || PEHHBIT B | MpeAyeMO
BOIIPOCHI € pabounx |TpeHHSBIH B
ATOMHO-MOJICKYJIAPHOI'O YUYCHHU, |sapnantamu nporpamMMa| pabodmx
OIPECICIICHUS KMCJIOTHOCTH CpEe/IbI, |OTBCTOB MM x fporpaMm

OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX
IIPOLECCOB U T.AXUMUYECKUX PEaKLUN

BOIPOCHI, HA
KOTOPBIE HAT0
JIaTh
CaMOCTOSITCIILH

ax




0 TIPABUIIbHBIN
OTBET C
3JIeMEHTaMU

paccyxaeHus

Vwers:  rpaomso, - nonwmiofiene [ o

apTyMCHTHPOBAHO  COCTABIIATH  YPABHCHUS | nqrpecinx CpoK, paboT B

peakuuu, nuUcaTb HWOHHO-MOJEKYIIAPHBIE|3ana4 MPEyCMOT | CPOK,

ypaBHEHUs, (GOPMUPOBATh  COOCTBEHHBIC %ea%ﬁz N g’:}fg;;“;

CYXKIACHUA U OLICHKHU B PE3YJIbTAaTC IIOJIYUYCHUA mporpamma| paboumx

MPOAYKTOB XUMHUUYECKUX peakiuil. OTindaet X TporpamMu

(dakThl OT MHEHUH B 00JIACTH TEMBI CTPOCHHUS .

BEILIECTBA, pacTBOpPHI DJIEKTPOJIUTOB,

DIIEKTPOXUMUYECKUX IIPOLIECCOB,

3aKOHOMEPHOCTH XUMHYECKHUX PEAKIUI

Bnagers: Meromamu IS aHajam3a 3ajad,|Pelenne Boinonnen | Hesbinonn

BBIJICIISIA €¢ 0a30BBIE COCTABIIAIONINE B TEMaX: Efja‘if?‘“’“‘ Hef;fz e nggf s

XUMHUUYECKOE PABHOBECUE, T[E€TEPOrCHHBIC|KOHKPETHOH  |MpefycMOT|  Cpok,

IMCIIEPCHLIE CUCTEMBI, KayeCTBEHHBIA W ggijz‘:;}mﬁ r;ea%};iz; fg’:;‘g;;‘;

KOJIMYECTBCHHBIN aHaIn3. Pemenuem nporpamma| paGounx
X porpamMm

Pa3jIN4YHbIX BAPHAHTOB 3add4d, OLICHUBAA HX
JOCTOMHCTBA M HCJOCTATKU

ax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHMI

Pe3ynbTaThl IpoOMe)yTOYHOTO KOHTPOJISl 3HAHUM OLIEHUBAIOTCS B 2 CEMECTpE
st ouHo (opmbl o0yuenus, 4 cemecTtpe Uisi 3a04HOU (POpMBI OOYYEHHS TIO
YeThIpeXx0auTbHONU CUCTEME:

«OTJIIMYHOY;

«XOPOIIIOY;

«yHOBIETBOPUTEILHOY;

«HEYIOBIECTBOPUTEIHHO.

Kpure
Komme- PesyabTaThl 0GyueHHs, XapaKTepu3yomue pun | O1im | Xopow v Heyno
TEeHIHHA ¢(hopMHPOBAHHOCTL KOMIETEHIMH OLICHHUB| YHO 0 AOB.JI. BJI.
aHUus
VK-1 3HATh 3aKOHBI XMMHH, a TAaK)Ke€ OCHOBHbIe|IecT |Bomon| Bomon | Bemom | B
HCHHUC | HCHUC CHHUC TECTEC
CrocoObl  Mepefayd  TeIJIOTBI M UX recta | Tecta |Tecta na | mence
3aKOHOMEPHOCTHU Ha 90- | na 80- |70- 80% | 70%
100% | 90% paBu
JIBHBIX
OTBETO
B
YMETh IPUMEHSTE ypaBHEHHUSI " Pemen |3amaun|IIpomem| [Iponem | 3agau
ue peuieH | oHCTp | OHCTp | W He
CHpaBOqHyIO HHTepaTypy I[‘HH cTaHda bl B HUPOBaH | UpOBaH |[PCHICH
OompeneIeHus XUMHUYECKHUX CBOMCTB|PTHBIX | TIOJIHO | BepHbIii | BepHBIH | bl
pa3IMYHBIX BEIIECTB; fpaKty M | XOA | - XOA
YECKUX O6’I>6M PEUICHHU [pCIICHUA
3aaa4 cHu s BCEX, B
oIy HO HC 6OJ'[LHII/I
CHBI nonyqe HCTBC
BCPHBI H 3aaa4
S BEPHBII




OTBCTBI| OTBET
BO BCEX
3ajgadax
BJIAJICTH OCHOBHBIMH (axropamuy,|Pemen |3anaun | Hponem| Hpozewm | 3anas

uc pCUICH | OHCTP OHCTpP n HC
BIIMSIFOLIMMH Ha XUMUYCCKHE MPOUECCHI  |npukna | s | uposan | uposan |pemen

JHBIX | IIOJIHO | BEpHBIN | BEpHBIN bI

3aa4 B| M X0J1 X0J1
KOHKpE | 00beM |pelieHu [pereHus
THOH eH |Bcex, B
mpeaMe | moiyd | HO He | oM
THOM €Hbl |Tmoiyue | HCTBe
obnact | BepHBI H 3amaq
u e BEPHBII

OTBETHI| OTBET
BO BCEX
3aJa4ax

OHK'3 3HaTB: KakK HaXOHHTB u KpI/ITI/IquKH Tect Brmost| Beimmon | Bemosan B
HCHHEC | HCHUC CHHUC TCCTC

aHaHH3HpOBaTB HO’queHHy}O TCCTa TECTa |TCCTA HA | MCHEC
nHpOpMaIMI0, KOTOopas HeoOXoauma s Ha 90- [ na 80- | 70- 80% | 70%

pEIIEeHNs ITOCTABIICHHOM 3a1a4M B 00J1aCTH 100% | 90% npene
aTOMHO-MOJIEKYJISIPHOTO YYECHUS, OTBETO
OIPEECICHU KHACJIOTHOCTH Cpelmbl, B

OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
IPOIIECCOB M T.IXMMUYCCKHX PEaKIU
VYMeTh: IPaMOTHO, JIOTUYHO, Pemen |3amaun|lIponem| IIponem | 3amau
apryMEHTHPOBAHO COCTABIATH YPABHEHHS Zfama peien H(;fng H(;}ng pZI;:H
peaknuii, MucaTh HOHHO-MOJIEKYJISIPHBIE|PTHEIX | nomHO |BepHbiii | Bepubiii | b
ypaBHEHUs, (POPMHUPOBATH COOCTBEHHBIE| Lo M | Xo4 | XoA

yecKkux | 00beM PpCUICHHU |pCHICHUA
CYXXICHUA W OHCHKHM B PC3YJIbTATC|3anau e |iBcex, B

MOJIlydeHHsA  NPOAYKTOB  XHUMHYCCKHX NOJIYY | HO HE | GorbIM
o o CHbI | IIOJIYYC | HCTBEC
peakumii. Otauvaer (GakTel OT MHEHUH B p— sanau
0o0JlaCTU  TEeMbl CTPOEHUSI  BEUIECTBA, ¢ |BepHbIi
PacTBOPBI SIICKTPOJIUTOB, OTBCTRL| OTECT
BO BCEX
DJICKTPOXUMHUYECKHUX MPOLIECCOB, 3a1a4ax

3aKOHOMEPHOCTH XUMHUYECKHX PEAKI[HIi
Brnaners: Meromamu Ui aHaimsa 3ajayg,|Pemer (3anaun(Ipozem| Iponem | 3anat

ue peuieH | oHCTp | OHCTp | W He
BbIJEIsA €€ 0a3’0BbIC COCTABISIOIINE Bluoura | s |uposan | uposan |pemen

TEMAaX: XUMHNYECKOE PABHOBECHE, |IHbIX | [IOJIHO  BEPHBIi [ BEPHBIH | bI
T€TEPOr€HHbIE  JTUCIEPCHBIE  CHCTEMBI,| ot P| M | Xo4 | Xod

o o KOHKpE o0BeM PEUICHHU [pCIICHUA
Ka4eCTBCHHBIN U KOJIMYCCTBCHHBIH |THoit eu |samcex,| B
aHanu3. PelieHreM pasiMuHbIX BApHAHTORB|!PEAME | IOIYY | HO He | Goibim

THOHU CHbI | IIOJIY4YC | HCTBE

3aja4, OLCHMBAA UX JNOCTOMHCTBA H|oguact |mepusi| w sanau
HEOOCTAaTKHu u € |BepHbId

OTBCTHI| OTBET
BO BCEX
3agadgax

7.2 TlpumMepHbIii NepevYeHb OLEHOYHBIX CPeCTB (TUMOBbIE KOHTPOJIbHbIE
3aJaHUs] WJIN MHbIE MAaTePHAJIbl, He0O0X0AMMbIe /J1JIs1 OLEHKH 3HAHWH, YMEHHIl,
HABBIKOB U (MJIM) ONBITA AESATeJIbHOCTH)



7.2.1 IlpumepHblii epeyeHb 3aJaHUM Il TOATOTOBKHM K TeCTUPOBAHUIO
1. [TomydeHue aieTaTHOTO IIEIKa U3 IEJUTI0I03b6I BO3MOXKHO OJ1aroapsi HaIM4IUio B

HEW ...

O osnokcuaHbX pparMeHTOB O TUAPOKCHUIIBHBIX TPy

O METWIECHOBBIX IPYIIII O nukIm4ecKkux GparMeHTOB

2. O0BeM pacTBOpa XJIOPHIa KaJIbIMs C MOJISIpHOU KoHIeHTpanuei 0,1 moub/1,
HEO0OXOIUMBIHN I OcaxaeHus KapooHaT-noHoB 13 200 mu pacTBOpa kapOoHaTa

Kausl ¢ MOJIIpHOM KoHIeHTpanuen 0,15 Monb/i, paBeH  MUJUTMIIMTpaM.
O 200 O 100

O 150 O 300
3. Kucinble conu o0pa3yroTcs B peakIHsaX, CXeMbl KOTOPBIX UMEIOT BUJT ...
o Zn(OH); + HCI 0 KOH + H,S0O4

o CaCO3+ H0 + COq o 2KOH + H,SO4

4. B COOTBETCTBUHU C TEPMOXUMHUUYECKUM YPABHECHUEM

FeO(rg) + Hz (r) = Fe(ys) + H2O(1), AtH® = 23k /]

1S mostydeHust 560 r xesne3a HeoOX0AUMO 3aTpaTUTh kI Tema.

O 23 O 230

O 560 O 115

5. IIpu HarpeBaHuu OEIKOB B BOAHBIX PACTBOPAX KUCJIOT U LIEN0YEH
MPOUCXOJUT UX ...

O BbIcamuBaHue O oxucneHue

O koHueHcanus O ruaponus

6. {15 kauecTBEHHOT0 OOHAPYKEHUSI KapOOHAT-HOHA HUCIIOIB3YETCSI paCTBOP
O cpennelt conu O CHJIBHOIO OCHOBAHUS

O opraHnueckoro MHIMKaToOpa O  CHJIBHOUM KUCIOTHI

7. Ha BHeIlIHEM 2HEPreTUYEeCKOM YPOBHE aToMa dJIeMEeHTa, 00pa3yIoIero

BbICIIMI ruApokcuy coctaBa H303 - comepKUTCa  3JIEKTPOHOB.

O 6 o 7

O 5 O 4

8. IIpu paboTe raapBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 CepeOPsTHOTO U METHOTO
JIEKTPOIOB, orpykeHHbIX B 0,01M pactBops! ux Hutparos (E°(Ag+/Ag)= 0,80 B,
E°(Cu?*/Cu)= 0,34 B), Ha kaToic IPOTEKAET PEaKLys, ypaBHEHHE KOTOPOH HMEET
BULL...

O Cu? +2e=Cu° O Ag°-e=Ag+

O Ag'te=Ag° O Cue-2e =Cu?+

9. Peakrueit monmMepu3aiii MOYKHO MOJYYUTh BEIIECTBO, HA3BaHUE KOTOPOTO
O nepnon O aHTpoH

O mnaiinon O Teduon

10. CBeueHnue aToOMOB, MOJIEKYJI HJIM JPYTUX YACTHUI, BO3HUKAIOIIEE MPU



QJICKTPOHHBIX IICPEXOaaxX M3 B036y}K,Z[eHHOFO COCTOAHHUA B OCHOBHOC, HA3bIBACTCA...

O »smuccueit O penakcauuei

O nroMuHECUEHUUEN O  ¢doromerpueit

11. Atomsl yriepoaa B mosiekyine CoHs HaxoasITCSt B COCTOSIHUM -
TUOPHIN3ALINH

O sp O sp

O sp? O sp?

12. JIna cmeleHus paBHOBECHSI B CUCTEME

Ha(r) + S(t8)=H2S(T), AiH® = -21x 1%

B CTOPOHY 00pa30BaHUs CEPOBOIOPOIa HEOOXOIUMO ..

O NOHU3UTH JaBJIICHHUE O TOBBICUTH JABJICHHUE

O BBeCTH KaTaau3aTop O NOHM3UTH TEMIEPATYPY

13. B kauecTBe HU3KOMOJIEKYJISIPHOT'O BEILIECTBA B PEAKIUSIX MMOJIUKOHICHCAIIUN
gare Bcero oopasyercs ...

O H.S O H0O

0O CO; O NacCl

14. BemecTBo, M3MEHSIONIEE CBOKO OKPACKY B 3aBUCUMOCTH OT pH cpenpl
Ha3bIBAETCH ...

O kpacurenem O  »srexTponIuTOM

O pearenTom O wuHgUKaTOpOM

15. lna npurorosienus 2 1 0,1 M pactBopa NaOH tpebyercs 1
TUAPOKCUA HATPUS

O 40 O 4

O 16 O 8

16. [Ins noBpIIEHUS TEMIIEPATYPBI KATIEHUS pacTBopa Ha 1,04°C
(Enz0 = 0,52rpaa.kr/Moib) He0OX0IMMO, YTOOBI KOHIICHTPALIHS

PAacCTBOPEHHOT'O B HEM HEAJICKTPOJIMTA COCTaBIIsIA MOJIB/KT.
0O 2 O 0.2
O 01 O 1

17. KoadgduimeHT nepea MoJIeKyJIoi BOCCTAHOBUTENS B YPaBHCHUH PEAKIIUU
K>Cr,0O7 + NaNO, + H,SO, = Cr2(804)3 + NaNO; + K,SO4 + H,O paBcH
O 3 O 2
o 1 O 4
18. IIpoaykTaMu, BELACTISIONIMMUCS HA HHEPTHBIX SJIEKTPOIaX TIPH dIEKTPOJIN3E
BOJHOTO pacTBopa cyib(hara HATPUs, SIBISIOTCS ...
O NawuO, O Nawu SO
O H2 )51 02 @) H2 uS
19. ITpu nomo1u JJakMyca MOKHO Pa3IU4YUTh PACTBOPHI COeH
O FeCl,u A1B13 O NaSO, wu NaCl



O NaCl u Na,SO; @) K>SO, u CaBr»
20. Ecnn yBenmmuuth nasienue B 10 pas, TO CKOpOCTh NPSMON pEaKuu
H; (r) + Brz (r) = 2HBr(r), npu ycnoBuu €€ 3JeMEHTapHOCTH, YBEIIUUUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 IlpumepHblii epeveHb 3aJaHUI 1JIsl pellieHus1 CTAHAaPTHBIX 3a/1a4
Tema 1. OcHOBHBIE CTEXHOMETPHYECKHE 3aKOHbI
U pacyeThl O YPABHEHUSAM peaKkuuid

3amava. BzaumojeiicTBHE alOMUHUS C PACTBOPOM COJISTHOM KHCIJIOTBI
IIPOTEKAET MO CIAEAYIOUIEH PEAKIUU:

2Al + 6HCI — 2AICI3 + 3H,1

B peakmum ywactBytor 2,7 kr amomunHus. Paccumraiite o0heM Bogopona,
BBIJICIIMBILETOCS B XOA€ PEAKIIMH, TPOTEKAIOIIEH TP HOPMAJIBHBIX YCIOBUSX, a TaK
xe rpu Temriepatype 28 °C u naBnenun 102 kl1a; abcooTHYO MIIOTHOCTH BOJIOPOAA
U IJIOTHOCTh BOJOPO/Ia IO BO3YXY; MacCy 00pa30BaBIIETroCs XJIOPUAA aTlOMUHUS U
MacCOBYIO JOJIO aJJFOMUHHMS B HEM.

Pemenne. Peakiust npoTekaeT 1o ypaBHEHHUIO

2Al + 6HCI — 2AICl; + 3H; 1.

B BUAC T36HI/IHBI npcacrTaBuM MOJIAPHBIC MACChI, KOJIMYCCTBO MOJIb H
COOTBCTCTBYIOINNEC UM MACChl YYACTBYIOIIHUX B pCaKIIWN BCIICCTB.

Al AICl; H>

M, t/monb | 27 |27 +3-35,5=133,5 | 2

V, MOJIb 2 2 3

m=Mwv,r| 54 267 6

YroObl HaWTH 00BEM BOJOPOJA, BBIICIMBIICIOCS B PEAKIMU TPU HOPMAIIbHBIX
YCIOBHUSX, COCTABUM MPOMOPIIHUIO:

54 r Al BeiesstioT U3 KucaoThl (22,4-3) 1 Bogoposa (1o ypaBHESHHIO PEaKIIH)

2700 r Al BeiensroT u3 kucinoTs V. 1 Bogopoza (10 YCIOBHUIO 3a/1a4n);

Vy = 22285 5350

JUist ycnoBuiM, OTJIIMYHBIX OT HOPMAJIbHBIX, OOBEM Tra3za paccyUTaeM IIo
YPaBHEHHUIO:

_v-R-T _3360-831-(273+28) _

Vx="5 22,4-102

3678,4 1,



uiu 1o opmyiie:

 Po-Vo T 101-3360 - (273+28)

Vv ~3678,4 1.
X D 273-102 e
AOCOIIOTHYIO INIOTHOCTh BOJOPO/Ia paccuuTaeM 1o Ghopmyie:
Moy _ 2 09 r/x
PH =V 224 T

OTHOCHUTENBHYIO INIOTHOCTH BOJIOPO/A IO BO3AYXY paccuuTaeMm 1o Ghopmyrie:

M) 2
peoso_ __H2) _ 2 g7
(HZ) M(603()) 29

Maccy oOpa3oBaBiierocsi B peakIWH XJOpUIa Kejle3a PacCUUTaeM TI0
YPaBHEHHIO PEAKIIUU, COCTABUB IPOIIOPIIUIO:

2700 r Al oOpa3yioT rnA|(:|3

54r Al oo6pasytor 267 1 AlCl;;

2700-267
m =——=13350r.
AlCI,, 54 r

MaCCOBYIO JOJIFO KCJIC3a B A|C|3 paccunuTacM, UCXOoAsd COOTBCTCTBCHHO H3
ATOMHBIX U MOJISIPHBIX MacC aTOMOB B MOJICKYIJI.

133,5 r AICl; cocrasasror 100 %
27r Al cocTaBisIloT X %;
27100
X =
1335
Tema 2. Kinacchl HeOpraHu4ecKHux coeJuHeHui

= 20,22 %.

3agaua 1. Kakue u3 nepeuncieHHbIX HUKE BEIIECTB SABIISIIOTCS OKCUIAMU:

H,COs, BeO, K0, SOz, Mg(NO3),? Ykakute ux cBoicTBa (OCHOBHBIC, KHCIIOTHBIE,
amporepHbie). Hamummmre ypaBHEHUS pEaKIiii, JOKa3bIBAIOIINX XapaKTeP OKCH/IOB.

Pemenue. B Hamiem nmpumepe KUCIOTHBIM OKCUIIOM sBJIsieTcst okcu SO». [lpu
B3aMMOJICUCTBHM C BOJIOM OH 00pa3dyer  cepHUCTyr kucioty H,SOs3, ¢
OCHOBAHUSIMU U OCHOBHBIMHU OKCHJaMHU — €€ COJIU:

SO, + H,0O —  H,S0%3;
SO, + 2LIOH — Li,SO; + H,0;
SO, + Na;O — NaSOs.

Okcug KO  mposiBiasieT OCHOBHBIE CBOMCTBa, PacTBOPSETCS B BOJE C
o0pa3oBaHUEM OCHOBaHMS. B3auMoJeHCTBYyeT ¢ KHCJIOTaMHM M KUCJIOTHBIMU
OKCHJIaMU C 00pa30BaHUEM COJIEH B COOTBETCTBUU CO CIICAYIOIIMMH PEAKITUSIMHU:



KO + H,O — 2KOH,
KO + 2HCI —2KCl + H0;
KO + CO, — Ky,COas.

BeO — amdorepHsiii okcua, HepacTBOpUMBINH B Bojxe. EMy cooTBeTcTByeT
TUAPOKCHU/I, IPOSIBIISIONINNA KUCIOTHBIE CBOMCTBa (H2BeO, — kucnora) u OCHOBHBIE
cBoiictBa (Be(OH); — ocHoBanue). AMdoTrepHble OKCHUIBI B3aUMOJECUCTBYIOT C
KUCIIOTaMU U IIeJI0YaMM, a TakXKe C KUCIOTHBIMH M OCHOBHBIMH OKCHUIAMHU C
00pa30BaHUEM COJICH:

BeO + 2HCI — BeCl, + H0;
BeO + CO, — Be(Os;
BeO + 2NaOH — Nay;BeO; + H»0;
BeO + K;O — K;BeO..

3agauya 2. CocTaBbTe ypaBHEHUS PEAKIUN TOITYYCHHS BCEX BO3MOXKHBIX
COJIEW MPU B3aMMOJICUCTBUHM THUAPOKCHAA Oapusi U CEpHUCTOM KucioThel. HazoBute
IIOJIyYEHHBIE COJIU.

Pemenne.
Ba(OH); + H,SO3 — 2H,0 + BaSO; - cynbdur 6apusi.

[Ipu HeOCTATOYHOM JIJIsi 0Opa30BaHMS CPETHEN COJIM KOJMYESCTBE OCHOBAHUS
MOJTy4aeTCsl KACHIAs COJb:

Ba(OH), + 2 H,SO3 — 2H,0 + Ba(HSOs), — runpocynbhut capusi.

Jns mpeBpallleHus KUCJIOW COJNM B CPEIHIOK HEO0O0XOAUMO J100aBUTh
OCHOBaHHE:

Ba(HCOs); + Ba(OH), — 2BaCO; + 2H,0.

[Ipu HemocTaToyHOM JIJIs 0OOpa30BaHUsl CPEIHEN COJIM KOJUYECTBE KUCIIOTHI
MOJIy4aeTcsi OCHOBHAS COJIb:

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

HeobxoaumMo MOMHUTH, YTO TMPAaBWIBHOCTh COCTABJICHHUS XHUMHYECKOU
dbopMysIbl TIPOBEPSIETCS T1I0 PABEHCTBY BAJICHTHOCTH (CTETICHU OKHUCIICHUS)
OCHOBHOIO M  KHCJIOTHOTO OCTaTKOB. BaJlleHTHOCTh OCHOBHOTO OCTaTKa
OMPENENSCTCS YUCIOM 3AMEWEeHHbIX 2UOPOKCOZPYNN B MOJIEKYJiIe OCHOBaHUS Ha



KHCJIOTHBIN OCTAaTOK., BAJICHTHOCTb (CTCHCHB OKI/ICJICHI/IH) KHCJIIOTHOT'O OCTaTKa —
YUCIOM 3AMEUeHHbIX amomos BOJA0OpoJa B MOJICKYJIC KHCIIOTBI Ha OCHOBHOM
OCTaToOK.

3agaya 3. I[lpuBeautre ypaBHEHHE pEaKIMH TOJYYEHHUS THAPOKCHAA
anmroMuHud. Onpenenure ero ceorcTsa (mpupoay). Hanummre ypaBHeHUs peakuuid,
JOKa3bIBaIOIINE UX.

Pemenue. FI/II[pOKCI/II[ AJIOMUHHA HCJIB3A IIOJY4YHUTh HCIIOCPCACTBCHHBIM
BBaHMOHeﬁCTBHCM OKCHuaa aadrOMHMHUA C BOI[OfI, T.K. OKCHJ HC paCcTBOPHM B BOJC,
IIO3TOMY €I'0O MOKHO ITOJIYUYHUTH CIICAYIOIIUM ITYTCM:

AlI(NO3)s + 3NaOH — Al(OH)3; + 3NaNOQO:s.

I'mapokcua amroMuHus oOamaeT amM(OTEepHBIMH CBOMCTBAMH, T.C.
JIBOMCTBEHHOW NPHUPOJIOH, CJIEI0BATEIbHO, MOXKET B3aMMOACHCTBOBATH KaK C
KUCJIOTHBIMH, TaK U C OCHOBHBIMU OKCUAAMH, THIPOKCUAMH.

Peaknnu, moareepkaaromme KucJIOTHbIE CBOMCTBA THAPOKCHUIA:

Al(OH); (HAIO,;) + KOH — KAIO, + 2H,0;

2A|(O]‘])3 (HA'Oz) + BaO — Ba(A'Oz)z + 3H,0.
Peaknnu, moarsep kaaromnme OCHOBHbBIE CBOMCTBA THIPOKCHA!

2A|(O]‘])3 + 3H,CO3 — A|2(CO3)3 + 6H-0;

2Al(OH)3 + 3503 — Aly(SO4); + 6H-O0.

Tema 3. DHepreruka ¥ HANPABJICHHOCTh XUMHYECKHUX IIPOLIECCOB

3apanme 1. Paccuurtaiite TemnoBol A(PQPexkT XUMUYECKON peakiuu,
MpOTEKAaloEel B CTaHAAPTHBIX M300apHO-U30TEPMUYECKUX YCIOBUSX, IIO
YPaBHEHUIO:

CH4(2) + COZ(Z) — ZCO(Z) + ZHZ(Z), €ClIh
AH°CH4 = —74,8 xJI/Mob; AH°CO, = —394,0 xJIx/MOIIb;
AH°CO =-110,5 xJI/MOIb; AtH°H, = 0 xJI/MOb.

VkaxuTe, Kakas 3TO peakuusl 3K30- WM dHAoTepMmuyeckas. Kakoe KonnuecTBO
TEIJIOTHI OyeT 3aTpaueHo Ha noixydenue 30 kr Bojgoposa’?

Pemenne. Temnosoit >dpdekr xummuueckoi peakuun AH°, mporekaromeii B
CTaHJAPTHBIX HW300apHO-U30TEPMHUYECKUX YCIOBHSIX, PacCUUTAEM, IOJIb3YSACh
cienctBueM 3akoHa I'ecca (3.1):

AHOZ 2 V'AfHonpoa,peaK = Z V'AfHoucx.e-m



AH’= (2-AH°CO ) + 2-MHPH 3 (,)) — (AHP CH 4 (,) + AH?CO3.2)).
AH’=2-(=110,5) +2- 0 — (— 74,8 —394,0) = 247,8 xJIx.
Tax kax AH®> 0, To npouecc aHdomepmuvecKuii.

N3 ypaBHEHUs peakluu CleyeT, YTO JJIsl MOodydeHus: 2 mMoJier (vq) uim 4 r
(m = v - M) Bogopoza Tpedyercs 3arpatuth 247,8 kJk TernoTel. Eciu B pe3ynbTate
npoliecca 00pazyercs HMHOE KOJIMYECTBO BEIIECTBA (V2), TO TEIJIOTY PACCUUTHIBAEM
no popmyne AH= v -AH°/ v,

vo = m/M, v, = 30-10%2 = 15-10° moueli,
AH = 15-10%- 247,8/2 = 1,8585-10° x JI k.

3agauya 2. B0O3MOXHO M €caMONPOU3BOJIBHOE B3aUMOJIEHCTBHE KapOOHAaTa
KaJIbLMS U OKCHUJIa KPEMHUS, ITPOTEKAIOIIEE IO YPABHEHUIO

CaCO3(Kp)+ SiOz(Kp) — CaSiO3(Kp) + COZ(Z)
B CTaHIIapTHI:IX H306apHO-I/130TepMI/I‘leCKI/IX YCHOBHHX?

Pemenne. Kpurepuem caMOIPOU3BOJBHOIO TPOTEKAaHUs Tpoliecca B
3aKpBITOM CcHCTEME B H300apHO-U30TEPMHUYECKUX YCIOBUSX SBISICTCS YOBLIb
sHepruu ['mu66ca. PaccuntaeM wu3Menenue suepruu ['nd0ca AGP B xone naHHOM
peakuuy, Bocmonb3oBaBmKCh ypaBHenmeM AG? = AH — T-AS® Benwuuny
WU3MEHEHHUSI DPHTAIBIIUN PEAKIIMU PACCUUTAEM I10 YPaBHEHUIO:

AHO:(AfHO COZ(Z) + AfHO C&SiOg(Kp)) — (AfHO SiOz(Kp) + AfHO CCZCO?,(Kp)).

OHTanenuu 00pa30BaHMs BCEX YUYACTHUKOB PEAKUUU OepeM U3 TaOIuIbI
CTaHJIAPTHBIX (PU3UKO-XUMUUYECKUX BEJTUYUHH .

AtH®CO:) = —393,5 kJlx/Momb; AtH® CaCOsy) = —1206,0 K JK/MOI;
AtHSiOzp = —859,3 kJlx/Momb; AtH°CaSiOssy, )= —1584, 1k JI/MOIb.
[ToacTaBUB 3HAYEHHUS B ypaBHEHHUE, HOTYYUM
AH® =-363,5-1584,1 — (-859,3 — 1206,0) = 87,7 xJIk.

Bouncnum  usMenenue oHTpormM ASPmns  peakumm, mporekaromeil B
CTaHJIapPTHBIX YCIOBUSX, UCIOJIb3Ys TaOJMUHbIE NaHHbIe (Tabi.3.1).

S°CaCOs= 92,9 Jix/Monb-K; SPSiOz4py = 42,1 Ik /Monb-K;
S° COy,y = 231,5]1x/MonbK; S%CaSiOs ) = 82,0 Tx/MonbK.



AS°= v S0 —Z v S%usa
AS® = $°COy + S° CaSiOsy) — S°SiOzspy — S° CaCOsey),
AS°=82,0+231,6-929-42,1=178,6 /K umu AS®°= 0,179 xJI:x/K.
Paccunraem AGP, Bocronbp3oBaBmnch HalineHHbIME 3HadeHusIME AH 1 ASY:
AG®=87,7 — 298 - 0,179 = +34,36 xJIx.

[Mockomeky AG® > 0, To pjaHHBIA TIpomEcC B  CTAHAAPTHBIX  YCIOBHSAX
CaMOIIPOU3BOJIBHO MPOTEKATh HE MOKET.

Tema 4. XumMn4yeckasi KHHeTHKA U PAaBHOBeCHe

3amaya 1. Paccunraiite, BO CKOJBKO pa3 U3MEHHUTCA CKOPOCTb PEaKLIUU
oOpazoBanus okcunaa cepsl (VI), mpoTekaroieii no ypaBHEHHIO

2802(2) + 02(2) — 2803(2),
a) py yBEIMYEHUH KOHIIeHTpauun okcua cepsl (1V) B 2 pasa;
0) Mpu yBEJIMYEHUHU BHEIIHETO JIABJICHUSA B 3 pasa.

Pemenne. KuHernueckoe ypaBHEHME pEaKUUH, COTJACHO  3aKOHY
JNEUCTBYIOIIUX MacC, HMEET BUJI:

a) 3amuIIeM KWHETHYeCKOoe ypaBHeHHe NmpHu KoHieHTparnuu SO, B 1Ba pasa
0OJIBIIIE UCXOTHOM:

v=k-(2Cs0, )*-Co, =4-k-(Cso, )*-Co, .
3aTeM HaX0JUM OTHOIIEHUE CKOPOCTEH mpolecca:

v _4‘k'(CSOZ)2'C02 B

v k-(CsQZ)z-Co2

Takum o0pa3om, mpu yBenunueHuu KoHueHTpauuun SOz B 2 pa3a CKOpPOCTb
peakiuu Bo3pocia B 4 paza;

0) B IaHHOM peaKIlMu BCE BEIIECTBA HAXOMATCS B Ta3000pa3HOM COCTOSIHUH,
MOATOMY TIPH YBEJIMUCHHUH JABJICHUs HaJl CUCTEMOM B 3 pa3a 00beM YMEHBIIUTCS B
TPU pasa, a KOHIICHTpAIUs KaXXKI0TO U3 PEearupyrolux BeIIeCTB, CIEA0BATEILHO,



YBEIUUYUTCA B 3 pasa. Torma KHHETHYECKOE YPaBHEHHE 3AIIHIIEM:
l).'=k-(3CsQ2 )2-3002 = 27-|(-(C5C)2 )Z'Co2 .

o' 27 k-(CS()z)Z-Co2

2 o7,
K-(Cs0,)"Co,

CnemgoBaTenbHO,

Takum oOpazoM, Npu yBEIMYEHUU AaBJICHUS B 3 paza CKOPOCTb peakluu
yBEIMUUTCA B 27 pas.

3apaua 2. OKuciIeHHEe cepbl MPOTEKAET MO YPABHEHUIO
Stp) + O21) = SO2).

Kax n3aMeHuTcst CKOpocTh 3TOM peakiiuu P YBETUYCHUH PEAKIIMOHHOTO 00BhEMa
B 3 paza?
Pemenne. B ciiyyae reTepOreHHbIX pEAKIUil B YpaBHEHUE 3aKOHA JEHCTBUS
MacC BXOJISIT KOHIICHTPAIIUU BEIIECTB, HAXOASIIUXCS B ra30BOM (ha3e Wi pacTBOpE.
KuneTtndeckoe ypaBHeHHE JIi TETEPOTCHHOM peakIuu 00pa30BaHUs OKCUJA CEPBI
110 U3MEHEHUS JJaBJIICHUSI UMEET BUJ:

v=K-co,,
T0CJIE YBEIMYEHHU 00BEMA B 3 pa3a KOHIIEHTPAIMs KUCIOPO/Ia YMEHBIINTCSA TAKXKE B

1
3paza:  O'=K- 3 G0z -

1)'_1.k-CC)2 _1

CrnenoBaTelibHO, = < 4.
v 3 k-Co, 3
Takum obOpaszoMm, mpu yBenuueHun oObEMA PEaKIMOHHOTO cocyna B 3 pasza

CKOPOCTb PEaKIMM YMEHBIIUTCSA B 3 pasa.

3agaua 3. Bo cKkoiIbKO pa3 BO3pacTeT CKOPOCTh PEAKLMH, €CIIU TEMIIEpaTypa
yBennuntes Ha 40 °C? TemnepaTypHbIil KO3(P(ULIHUEHT peakluu paBeH 2.

Pemenune. CornacHo ypasuenuto Baut-I'odaoa:

N t,—
2 _y 10
D
4
PaccuntaeM, BO CKOJBKO pa3 YBEJIUYHUTCS CKOPOCTh XHWMHUYECKON pEaKIuu,

IMoaACTaBUB B YPABHCHHUC JAHHLIC U3 YCIIOBUA 3aJa4n:



o A0
—2 _10-2%_16.
Oy

Takum oOpazoM, npu noBbilieHUU TemrepaTypbl Ha 40 °C ckopocTh JaHHOMU
peaKkIuu yBEIUYUTCA B IECTHAAIATh Pas.

3agaua 4. Peakuus npu Ttemmeparype 20 °C mporekaer 3a 45 c.
Temneparypusiii  ko3dduieHT ckopocTd peaknuu paBeH 3. Kakoe Bpems
notpedyeTcs ams 3aBepieHus 3Tor peakuu mpu 40 °C?

Pemienne. PaccunraeM BO CKOJIBKO pa3 BO3pacTacT CKOPOCTb PEAKLHU IIPU
YBEIMYEHUH TEMIEPATYPbI, BOCIOJIb30BaBIINCh ypaBHeHHEM Bant—I odda:

t —t
2 Y
Eh:ylo
v,
40-20
D40 _4 10 V40 _42_¢g
Uyo )

YeM BBIIIIE CKOPOCTH PEAKIIUU, TEM 3a 00JIee KOPOTKHI MPOMEKYTOK BPEMCHH
OHa MPOTEKAET, TO €CTh BPEMsI MPOTCKAHUS peakInuH (7) 00paTHO MPOMOPIIHMOHAILHO
e€ ckopoctH (v).

Yo _ Ty
Py Ty
D -T 1
220 *20
Orcrona 740_ > : Tpo=—"45=3_.
40 9

[Tpu 40 °C peakiusi 3aKOHUUTCS 32 5 C.

3agaua 5. Hanumure BbIpa)X€HUsS 11 KOHCTAHT PABHOBECHS CIIEAYIOLIUX
peaKIuu:

ZCO(Z) + 02(3) s zcoz(e),
Ca(Ol‘l)g(Kp) + COQ(Z) s CaCO3(Kp) + HZO(;,,C).
Ot kakux (paKTOpOB 3aBUCUT KOHCTAHTA PABHOBECHS?

Pemenne. Peakuus 2CO() + Oz, S 2C0O;. romorenHas. Boipaxenue



IJIs1 KOHCTAHTBI paBHOBCCHUA UMCECT BU/IL:

_ [COZ ]2
[cof-[o.]

Peakuus Ca(OH)xip) + COz) S CaCOsnpy + HoOp — TETEpOTreHHad,
IIO3TOMY B BBIP@KEHHE JIIsI KOHCTAHTHI PABHOBECHSI BXOST KOHLIEHTPALIH BEIIECTB,
HaXOJALIMXCS B JKUJAKOM WM ra3000pa3HOM arperaTHOM COCTOSIHUU. BplpakeHue
KOHCTAHThI PAaBHOBECHSI UMEET BUJL:

[HzO]
[cO. ]’

K =

KoncTanTa paBHOBecHs 3aBUCUT OT IPUPOABI PEArMPYOLIMX BEHIECTB U
TEMIIEPATYPBI, HO HE 3aBUCUT OT KOHIIEHTPALMX BEIIECTB U JABJICHHUS.

3aﬂaqa 6 B cucreme YCTAaHOBHJIOCH PABHOBCCHUC!
2HI(2) s H2(2)+ |2(2), AH? >0.

Kax HaJ0 U3MCHHUTB TCMIICPATYPY, AABJICHUC WM KOHIOCHTPAIOHWIO PCAI'CHTOB,
YTOOBI CMECTHTH PaBHOBCCHUC B CTOPOHY TCUCHUA HpHMOﬁ peaKI_[I/IH?

Pemenmne.

1. Tpsmas peakums suporepmudeckas (AH? > 0). CormacHo mpunummy
Jle llaTenbe mpu yBEIWYECHUM BHEIIHEHW TEMIIEPATypbl PABHOBECHUE CMELIAETCS B
CTOPOHY D3HJIOTEPMHYECKOro Tmpouecca (WIyIIEro ¢ MOTJOMIEHUEM TEIUIOTHI).
CrnenoBartenbHO, U151 CMEUIEHUSI PABHOBECHUS BIPABO TEMIIEPATYpPy HAJO YBEIUUUTD.

2. B peaxiuu u3 nByx moneit Hl momyvaercst mo ognomy momo Hou I, T.€,
BCETO JIBa MOJIS, TIOATOMY M3MEHEHHWE JIaBJieHUs He OyJeT OKas3bIBaTh BIMSHHUE Ha
CMEIIEHUE PAaBHOBECHS] CUCTEMBI.

3. CMemieHrue paBHOBECHUS BIPABO MOXKHO JIOCTUYL YBEIWUYCHUEM
koHueHTpanuu HIl wnum ynanennem w3 cuctembl H; u |y, 4ro mpuBeger k
YBEJIIMYECHHUIO CKOPOCTHU MIPSIMON PEAKIINU.

Tema 5. CTtpoenne atoma. XumMmn4ieckas CBs3b

3amaya 1. CocraBbTe »dJEKTpOHHBIE (HOPMYJIBI aTOMOB JJEMEHTOB C
nopsiAkoBbIM HoMepoMm 20 u 35, u300pa3uTe pacnpeqeneHrue 3JIEKTPOHOB B
KBAaHTOBBIX s4eiikax. OrmnpenenuTe NOJIOKEHUE BJIEMEHTOB B IMEPHOJAYECKOU
CHUCTEME, CBS3aB €ro CO 3HAYEHHEM COOTBETCTBYIOUIUX KBAHTOBBIX YHCEN W
KOJIMYECTBOM BAJIEHTHBIX 3JIEKTPOHOB. Ompenenute BaJ€HTHOCTb 3JIEMEHTOB B



HOPMAaJIbHOM U BO30YKJICHHOM COCTOSHUSX.

Kakue cBoiicTBa IIPOABJIAIOT ATOMBI 3THUX 3JICMCHTOB (BOCCTaHOBHTCHLHLIe
501041 OKI/ICJ'II/ITGJ'IBHBIG), JJIA KaKOI'O M3 HUX BBIIIC BHCKTpOOTpI/II_[aTeJIBHOCTB?

Pemenue. Ilo tabnuue JI.JM1. MeHnneneeBa HaxOAUM CHMBOJBI DJIEMCHTOB,
3allUChIBAEM MX, BHU3Y CJIEBA OT CMMBOJIA CTaBUM IOPSJIKOBBIA HOMEp, KOTOPBIN
yKa3bIBaEeT 3apsijl s/ipa aToMa U KOJIMYECTBO AJIEKTPOHOB B aTOME.

Jlanee 3amuchIBacM 3JICKTPOHHYIO (DOPMYITy aToMa, pacrpeaciisis dJICKTPOHBI
0 YPOBHSIM H IIOAYPOBHSIM, PYKOBOJACTBYSCh TNPHUHIIMIIAMH SHEPIETHUYCCKOU
BBITOJHOCTH M Ilaynmu. DHepreTndeckuil ypoBeHb 0003Hadaercss LHUPpOd U
COBIIAJIaCT CO 3HAYCHHEM TJIaBHOTO KBAaHTOBOT'O YHCJIa N; MOAYPOBEHL 0003HAYACTCS
OykBamu S, P, d, f, KOTOpBIE COOTBETCTBYIOT OPOMTAILHBIM KBAaHTOBBIM 4HuCIaM |,
CBEpXy CIpaBa HaJl KOTOPBIMHU 3aITMCHIBACTCS YUCIIO 3JICKTPOHOB, PACIIOIOKCHHBIX
Ha HHUX (Ha S-OpOMTAaIN — MAaKCHUMAJILHO JIBa, HA TPEX SKBUBAJICHTHBIX P-OpOUTAIISAX —
MaKCHMAajbHO IIECTh, HAa IIATH OSKBUBAJICHTHHIX d-OpOMTAIAX — MaKCHMAaJIbHO
JIECSITh).

20Ca 15%25%2p%3s23p°4s2,

MakcuManbHOE 3HAUCHHE TJIAaBHOT'O KBAHTOBOTO YHCJIA, T.€. KOJHUUYECTBO
3amOJIHSIEMBIX dHEPreTUYECKUX YPOBHEM, COBMAJAET C HOMEPOM IEpHOa, B
KOTOPOM HAXOJIUTCS NAHHBIN BJIEMEHT: Nmax = 4, mepuon 4.

Howmep rpynnsl ganHoro snemenTa ll, T.e. oH coBnagaeT ¢ KOJIMYECTBOM
BAJICHTHBIX 3JEKTPOHOB. KanblUi OTHOCUTCS K BJIIEMEHTAM S-CEMEWCTBA U
COOTBETCTBEHHO HAaXOJUTCS B TJIABHOW MOArpyIIeE.

Pacnipenenenue 31€KTPOHOB MO siueiikaMm OyIeT UMETh BU/L:

s p d f
4111

S A I A

A 0 A A

1710

B HOpMalbHOM COCTOSAHMM Yy aroMa KalblMUs HET HEeCIapeHHBIX
3JEKTPOHOB, TOTOMY €r0 BAJICHTHOCTh Oy1eT paBHa Hy 0. [Ipu Bo30yxaeHUn
aToMma, T.€. COOOIIEHUH €My HEKOTOPOW HSHEPTUHU, JIEKTPOHBI IOCIEIHETO
JHEPreTUYECKOr0 YpPOBHSA pPACIApUBAIOTCA, U y KaJablMsA IOABISIETCS JBa



CBOOOJIHBIX 2JIEKTPOHA: OJUH B COCTOSIHUM 4S, Npyro — 4p, a BMecTe ¢ 3TUM
BaJICHTHBIE BO3MOYKHOCTH KaJbI[Usl YBEIUYHUBAIOTCS C HYJIS 0 JABYX.

Kanbuuii — munuynwvii memani, KOTOPbIA OIPU OTAAYE JBYX SJIEKTPOHOB C
IOCJIEHET0 DHEPTETUYECKOTO ypOBHA npeBpamaercs B uoH — Ca?*,
o0JagaromMil  YyCTOMYMBBIM 3JEKTPOHHBIM CTPOCHHEM MPEAIIECTBYIOLIEIO €My
MHEPTHOIO raza aproHa ¢ BOCbMHUAJIEKTPOHHON BHEITHEH 000JI0YKOM.

PaccmoTpuM B TaKOM e MOPSAJIKE SJIEMEHT, CTOSIIIIUI B Ta0JIUIE 0T HOMEPOM
35. Oto O6pom:
3sBr  1s22522p%3s23p%4s23d1%4p°.

[To popmyae MOXKHO BHIAETh, YTO ITO djIeMEHT 4-ro mepuoga (Nmax = 4), VII
rpynmnsl  (Ha IOCJHEIHEM DHEPreTHYECKOM YPOBHE CEMb  JJICKTPOHOB),
p-ceMencTBa rIIaBHOM MOArPYIIIBI.

DnexTpoHHO-Tpaduueckoe n3oOpaxeHnue aroma 6poma Oy1eT UMETh BU/L:

s p d f

3 U

1 U 2 A A A A o

P2 0 U U R

111) -

B HopManbHOM coCTOSSHUM y OpoMa OJIMH HECMapeHHBIA 3JIEKTPOH,
MO3TOMY €T0 BaJeHTHOCTh OyJieT paBHa 1. [Ipu morjomeHuu s HEpruu cHavasia
pacmapuBarTCS P-2JEKTPOHBI, a 3aTeM S-2JIEKTPOHBI Ha CBOOOJHBIC
d-opOuTanu 3TOTro Xe IHEPreTHUYCCKOTO YPOBHS U y Opoma oOpa3yrTcs TpH,
MATh, CEMb OJMHOYHBIX, pAacHapeHHBIX 3JEKTPOHOB, U COOTBETCTBCHHO OH
MOJET MPOSBIATH BAJIEHTHOCTh B BO30ykaeHHOM cocTossHuu 11, V, VII.

bpoM — munuunviu nememani, €ero aTOM ropas3zo Jerye NpUHUMAET OJIUH
AJIEKTPOH, TMpeBpaliaeTcs B OTPULATEIbHO 3apshKEHHBIM uHOH Br- ¢



KOH(UIypauuen 31eKTpOHOB ObKaiiero uHepTHoro raza Kr, yem oTgaeT cemb
5JIEKTPOHOB, IIpeBpamasch B Br*’ ¢ komgurypaumein Ar. Bpom o6namgaer
3HAYUTENIbHO 00JIee BEICOKOM 3JIEKTPOOTPULIATENBHOCTHIO, YEM KaJIbLIUH.

Tema 6. PacTBOpBI 3J1€KTPOJIUTOB

3amaya 1. CocTaBbTe MOJEKYJSPHbIE U MOHHO-MOJICKYJSIPHBIC ypaBHEHHUS
peakuuii B3auMozeiicTeus mexay pactsopamu BaCl, u NaySO4, Na;CO3 u H,SOy,
CH3;COONa u HCI, Fe(OH)3 u HNO:s.
[Ipu cocTaBieHNN MOHHO-MOJICKYJIIPHBIX YPaBHEHUN 3TH COCTMHCHHUS 3aIMUCHIBAIOT
B MOJIEKYJIAPHOU (hopMe, CUIIbHBIE PACTBOPUMBIE AJIEKTPOIUTHI — B BUJIE HOHOB.

st peakumu:

BaCl, + Na,SO, —BaS0,] + 2NaCl (monekynspHoe ypaBHEHHE),

P P H P

CUNIbH.ONI.  CUTIbH.I]L. CUIbH.I]L. CUTIbH.I]L.

Ba?* + 2Cl~+ 2Na* + SO42~ — BaSQ4] + 2Na* + 2Cl~ (monHoe MOHHO-
MOJICKYJISIPHOE YPaBHEHHE),

Ba?* + SO42~— BaS0y4| (coxpameHHoe HOHHO-MOJIEKYIAPHOE YPABHEHHUE).

Peakmuss BO3MOXKHA, TaKk Kak OHAa COIPOBOXKIAETCS O0Opa3oBaHHEM
TpyaHOpacTBOpuUMOTO coennaeHus BaSO..

Na,CO; + H,SO4 — Na>SO4 + H,O + COzT

p p p cnab.an.  2as

CUTIbH.IIL. CUTIbH.OI.  CUTILH.IIL.

2Na* + COz?™=+ 2H* + SO42”— 2Na™ + SO4*™+ H,0 + CO,1

2H* + COz2"— H,0 + CO,1.

Peakiust mpoTekaeT, Tak Kak COMPOBOXKIACTCS 00pa30BaHUEM 2A3000PA3HO20

coeounernuss COy u craboeo snekmponuma Hy0 .
CH3COONa + HCI — CH3COOH + NaCl,

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

CHs;COO™+ Na* + H* + CI"— CH3COOH + Na* + CI,

CHs;COO™+ H* — CH3COOH.

B pe3ynbrate 310i peakuuu odpasyercs cinadbiit anextpoaut CH;COOH.

FE(OH)g + 3HNO; S FE(NOg)g + 3H,0

H p p cnab.o.

Cna0.91. CUTLH.IL. CUTbH.IIL.

Fe(OH)3;+ 3H* + 3NO;3;~ 5 Fe®* + 3NO3; + 3H,0

Fe(OH);+3H™ S Fe3* + 3H,0.

Peakmust obpaTtMa, Tak Kak Cpelyd UCXOJIHBIX BEIIECTB U CPEAH MPOIYKTOB
PEaKIMH €CTh CIIA0BIC AIEKTPOIIUTHI.

3apnaua 2. Bwruucioure pH pacTBOpa THAPOKCHIA KalbIlUs C MOJIIPHOM
kounenTparmeit 0,005 monw/1, canras auccormaiuto Ca(OH); moaHOMH.

Pemenune. pH =-1g [H']. Tunpokcua kanbius npu AUcconuaiu oopasyeT
MOHBI Kanblus u rugpokcua-uonsl. Ca(OH), S Ca?* + 20H~. Konuentpanus
noHoB OH cBsi3aHa ¢ KOHIEHTpalue noHoB H' MOHHBIM NPOM3BEACHUEM BOJIBI:



[H*]-[OHT] = 107 Orcrona [H*] = 1074/ [OH"].
U3 ypaBHEHHs IUCCOLMAIIMM  CIIELYET, YTO

[OHT =2 [Ca(OH)2] =2 - 0,005 = 0,01 Momb/1.
[H*] =107%%/0,01 = 102 mons/n; pH =—1g 1072 =12,

Tema 10. JjieKTpoAHbIE NOTEHIMAJBI M TAJIbBAHUYECKHE JIEMEHTbI

3agaya. ['agbBaHUYECKHUI PJIIEMEHT COCTOUT W3 XPOMOBOIO M OJIOBSIHHOIO
AJIEKTPOJIOB B pacTBOpax MX HUTpaToB. COCTaBbTE€ CXEMY TIalbBaHUYECKOTO
AJIEMEHTA, HANMIIUTE YPAaBHEHUS 3JIEKTPOAHBIX IPOLECCOB U TOKOOOpa3yromuei

C 3. C
peakuun. Berancimre DJIC: a) mpH CTaHAAPTHBIX ycioBusx ( Cr°" = “sn®" =

c C
MOJIb/JT); 0) MpU KOHLIEHTPALUAX cri* = “sn®* = 01 MoNIB/11.

Pemenne. [Ipu cxeMaTnueckom 3anucy rajJbBaHUYECKOrO JIEMEHTA I'PaHULA
paszena MeXIy METaJIOM M pacTBOPOM O00O03HAYAeTCsl BEPTUKAIBHOW 4YEpTOH,
IrpaHUa MEXAY pPACTBOPAMH DJIEKTPOJIUTOB — JABOMHOM BEPTUKAIBHOW YEPTOU.
AHOJ 3alIMCBIBAeTCS CICBA.

CpaBHuUM CTaHJAPTHBIC AIEKTPOAHBIE MTOTEHIIHAJIBI METAJIJIOB:

0 3+ 0 Eo 2
crét/er® = _ 0,74 B, °Sn Hfen® = 0,14 B. Xpom, kak 0Oojice aKTUBHBIM METaJI,
SIBJISICTCS] @HOJIOM, a OJIOBO — KaTOJIOM.
3anuiieM cxeMy TajlbBAHHYECKOTO 3JIEMEHTa!
(-) Cr | Cr(NOgs)s || SN(NOs) | Sn (+)
W (-) Cr|Cr3 || Sn* | sn (+);
DJIEKTPOJTHBIC MPOIIECCHI:
anogmeiii:  Cr®— 3e¢” — Cr¥*  (mpouecc okucnenus), X2
karopueii: Sn** + 2e¢~ — Sn®  (mpouecc BocCTaHOBIEHHMS); X3
ypaBHEHHUE TOKOOOPA3YIOIICH peaKInu:
2Cr%+ 3Sn?* — 2Cr3* + 3Sn°,
Breruncnum snektpoaskyuryto cuity (31C):
a) crangaprayio DJC €9 t1o ects DJIC sneMeHTa IPU CTAaHIAPTHEIX
YCIIOBHUSX, KOT/Ia KOHIIEHTPAIMA MOHOB MeTajljla paBHBI 1 MOJIb/JI, pacCUUTaeM I10
YPaBHCHHUIO:

= E°
EO = EOKamoda _EOaHoda = Sn2+/Sn0 - Cr3+/Cr0 )
£9=_0,14 — (- 0,74) = 0,60 B;
6) B YCIOBHAX OTIWYHBIX OT CTAHAAPTHBIX CHa4dalla pacCUuTacM IIO
YPaBHCHUIO HepHCTa OTACJIBbHBIC DJICKTPOAHBIC TIOTCHIIMAJIBI MCTAJIJIOB!



0,059

E3n2+/5n° _ Egn“/snO + 2 19 e ,
Satsf= 014+ X0 ig107= 0144 0% (5= 0208
0,059
Eoroe /o0 EQaijeo . 3 gccﬂj
Eerstierd = g 7as 9990100 0740 099 o e

a 3ateM no ¢opmyine BboluucauMm JIC, yduThIBas, 4TO OJIOBO OCTaJOCh
KaToOZOM, a IMHK — aHOJOM:

E E
c = sn2+/sn® _ Cr3’+/Cro’+

£=-0,20—-(-0,78)=0,58 B.

7.2.3 IlpuMepHbIii NepevyeHb 3aaHUil 111 pellleHUs MPUKJIATHBIX 3a/1a4
Tema 12. Koppo3us 1 3a10MTa MeTAJINYECKUX KOHCTPYKIMH
3agaua 2. M3aenue u3 Kene3a ¢ NPUMEChI0 HUKENS HAXOAUTCA BO BJIAXKHOU
cpeae, coaepKaller yrJIeKACIIbIN ra3. YKaxuTe, 10 KAKOMY MEXaHU3MY MPOTEKAET
KOPPO3UOHHBIN MPOIIECC, M HAITUIIIUTE €r0 YPAaBHEHUSI.

Pemenne. Yriekuciplii ra3 B3aMMOJACHCTBYET ¢ BOJOM U oOpasyeTr cinadyro
yroibHyto kuciaory CO, + H.O S H,CO; xotopas  JHUCCOIMHPYET I10
ypaBuenuto H,CO3 S H' + HCO;s; . Takum o00pa3om, pacTBOp, B KOTOPOM
HAXOJUTCS U3JeIue, OyIeT MPOBOIUTD AJIEKTPUUECKHUI TOK, U OKUCIUTENIEM B HEM
SBISIOTCS  KaTHoHbl  H'.  Kopposus,  ciiejoBaTeNbHO,  MPOTEKaeT IO
AIEKTPOXUMUIECKOMY MEXaHHU3MY.

3anumieM cxeMy BO3HHUKIIIETO KOPPO3UOHHOTO 3JIEMEHTA!

Fe|H™*,HCO; | Ni.

XKenezo Fe Gosee akTUBHBIN MeTaILT (Eg 24 1m0 = 0,44 B) uem HUKEIb, OHO
(] €
i — 0 = _
sBIIsIeTCS aHOA0M, a NI KaTOI0M (ENi 24 Ni0 0,25 B).

Cxema pIEKTPOXUMHUYECKOW KOPPO3HUM XKEJNe3a C MPUMECBhI0 HUKENSA B BOJE,
COJZIepKalIEH YIIIEKUCIbIN ra3, MPEeICTaBICHA HA CXEME.

H* HCO3 \ \
\ |:p,£+ /f Epo2t  Ep2t H

e e € -

+

H+




Fe

Cxema 3JIEKTpPOXUMHYECKON KOPPO3UU KENE3a B KUCIION Cpese

Ha mnoBepxHoctu xene3a  (aHONA) MIPOUCXOAUT TMPOIECC OKHUCICHHUS.
YpasHenue anognoro mnpouecca (anox Fe%): Fe® — Fe?" + 2¢”,

XKene3o B Buae HOHOB Fe?" mepexomut B pacTBOP, a DIEKTPOHBI IEPETEKAIOT
Ha HUKenb. [IoBEpXHOCTh HMKENS 3apsKAeTCsl OTPULIATENIBHO, K HEW M3 pacTBOpA
MOAXOAT KaTUOHBI BOJOPOA, IPUHUMAIOT JIEKTPOHBI M BOCCTAHABIMBAIOTCSL.

Ypasaenune karognoro npomecca (xatox Ni°): 2H" + 2¢™— H,.

7.2.4 IlpumMepHbIii epevyeHb BOMPOCOB /I MOATOTOBKHU K 3a4eTy

He npenycMoTpeHO yueOHBIM TIaHOM

7.2.5 IlpuMepHbIi NepevyeHb 3aaHUil U1 pellleHUs MPUKJIATHBIX 3a/1a4

Cmpoenue geuyecmea u peaKkyuoHHaA CHOCOOHOCMb 6eU|eCme

OcCHOBHBIE KJIAaCChl HEOPTaHUYECKUX COCAMHEHHWM: OKCHUABI (KHCIOTHBIE,
OCHOBHBIC, aM(}OTepHbIC), THUJIPOKCUIBI (KHCIOThI, OCHOBaHUS, aMdOTEepHbIC
TUAPOKCUIIBI),  coiu. [IpMHIUIT KHUCIOTHO-OCHOBHOrO B3auMojeicTBua. Conu
KHUCJIbIE, CPETHNAE, OCHOBHBIE.

OOmue KBaHTOBO-MEXAHMUYECKHE MPEJCTABIEHUS O CTPOEHUE aToMa:
BOJIHOBAsI MPUPOJIa MUKPOYACTHI] M DJIECKTPOHOB, AJIEKTPOHHBIE 00JaKka, aTOMHbBIC
opbutanu, sapo aroma. YpaBHenue Illpenunrepa. KBanToBble uymMCiIa Kak
XapaKTEPUCTHKA COCTOSIHUSA OJICKTPOHOB B aTOMe: TIJlaBHOE, OpOUTaIbHOE,
MarHuTHOE, CIMHOBOE. THUIbI aTOMHBIX opOuTaineil. [lpuHIMNBI pacrpeneneHue
ANEKTPOHOB B arome. llocneaoBaTeNbHOCTh 3aloJHEHUS aTOMHBIX OpOHWTalleld B
cooTBeTCTBUM € uX sHepruen. [Ipasuno Kneukosckoro. [punuun [laynn n npasuio
I'yupa. DaexkTpoHHbIE KOH(UTYpallud aTOMOB U HOHOB.

[lepnonnueckuii 3axkon .M. MenneneeBa. Ilepuonnueckas cucrema JI.U.
MenneneeBa Kak ecTecTBeHHas kiaccudukaius anemeHToB. CTpyKTypa
MEPUOANYECKON CHCTEMBI: MEPUOA, PAN, Ipylmna ¥ noarpynna. IlepuoandHoCTb
M3MEHEHHE CBOMCTB 3JIEMEHTOB B Mpeleslax MEePUOJAOB M TJIABHBIX MOJATPYII.
OHeprus HWOHU3AalUU, CPOJACTBO K DJIJIEKTPOHY, JJIEKTPOOTPULATEIBHOCTD.
N3MeHeHnE KUCIOTHO-OCHOBHBIX M OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB
COEIMHEHUM.

MexanuaMm  oOpa3oBaHHS  KOBAJCHTHOM  CBSI3H. OOMeHHBI U
JTIOHOPHO-AKIICNITOPHBIM MEXaHW3M O0O0pa30BaHMS KOBaJICHTHOW cBs3W. CBOMCTBa
KOBaJIEHTHOM cBsi3M. CUrmMa- W NHU-CBSI3W, HAIPABIEHHOCTh M SHEPIrUsl CBS3U.
['ubpuauzanuss aTOMHBIX opOuTanel, reoMeTpuueckas CTPYKTypa MOJEKYI.
KoBanenTHas cBs3p mnosisipHas u HenossipHas. [lonmsipHocTe monekyn.  HMoHHas



cBs13b. CTpOEHHE COCIMHEHUI C MOHHBIM THUIIOM CBSI3U. Ball€HTHOCTH 3JIEMEHTOB B
HOPMaJbHOM U BO30Y>KJICHHOM COCTOSIHUSIX: CTEIIEHb OKUCIICHHS U 3aps]i aTOMOB B
coeMHEHHUsIX. OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE —Ipouecchl.  OKHuCIUTENH,
BOCCTAHOBUTEIH. CreneHb OKHCJIEHUS. Onpenenenue
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON POJIM COEAWMHEHUS IO CTEIEHH OKHCIICHHUS
atomoB. PaccraHoBka KO3(h(UIMEHTOB B OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKIMsIX METOAOM AJIEKTPOHHOIO OanaHca.

Xumuueckas mepmoouHamMuKka u Xumuieckas KUHemuKa

OCHOBHBIE TEPMOJUMHAMHYECKHUE TMOHATHS: CHUCTEMa, TOMOTECHHasT U
TETEPOreHHAsl CHUCTEMa, W30JMPOBAHHAS 3aKpBITas CHCTEMA, CUCTEMA OTKpHBITas,
MapaMeTpbl COCTOSIHUSI CHUCTEMBbI, TEpMOJMHAMUYECKHe (QyHKIUU. BHyTpeHHsS
sHepruss W HHTanbnus. TemioBod »ddext peakuuu. DHAOTEPMUYECKHE U
AK30TEpPMHUYECKHE IpoLEecchl. 3aKoH ['ecca W CIeACTBUS, BBITEKAKOLIUE W3 HETO.
CrannmapTHasi SHTaJIbIUS OOpa30BaHUSI CIOKHOTO BEHIECTBA. TepMOXUMHUYECKUE
ypaBHEHUS. DHTPOIUS U U300apHO-U30TEPMUUECKUI MoTeHIMan. HampaBieHHOCTD
xuMuueckux npoueccos. |, || Hayana TepmoauHamMuku.

Xumuyeckass KuHETHKAa. CKOpOCTh XUMHYECKHUX pEaKuud. OHeprus
aKTUBallMM. YpaBHEHUE AppeHnyca. 3aBUCUMOCTb CKOPOCTH pEaKUuu OT
KOHIICHTPAIIMM pEarupyrolnx BEUIECTB W JABJIECHUA. 3aKOH JEWCTBUS Macc.
Kunernueckue ypaBHeHus. KoHCTaHTa CKOPOCTH peakLyH.

Biusinue Ttemmeparypsl Ha CKOPOCTh XUMHYECKOW pEakiuu, IPaBUIIO
Bant-T'odda, remnepatypusbiit koadduiment. BiusHue kaTannzaTopa Ha CKOPOCThb
peakuu. CyIHOCTh KaTaau3a.

[Ipoueccsl oOpaTumble W HeoOpaTHUMble. XHMHUYECKOE pPaBHOBECHE.
Koncranta xwmmuueckoro paHoBecus. Ilpunnun Jle-Illarensbe. BimsHue
TEMIIEPATyphbl, KOHIICHTpAIlMW, JMJaBJICHUS U KaTajiu3aropa Ha CMEILICHHE
PaBHOBECHSI.

Pacmeoput. /Tucnepcuvie cucmemot

OO6mrast xapakTtepucTuka pacTBOpoB. CrocoObl BBIPAKEHUS] KOHIICHTPALUU
pacTBOpoB. MonsipHasi, MOJISJIbHAS KOHLIEHTPALMSA, MOJSpHas, MaccoBas JI0J,
MOJISIpHasi KOHILIEHTpalusl SKBUBAJIEHTOB. JlaBieHue mapa pacTBOpoB. 3akoH Payiis
IUIsl PacTBOPOB HEIJNEKTPONAUTOB. [loHMKEHHME TeMIiepaTypsl 3aMep3aHus H
MOBBIIIIEHUE TEeMIEpaTypbl KHUIIEHHUS pacTBOpoB. Kpuockomus, 30YyJIITHOCKOIHUS.
OcmMmoc, ocMoTudeckoe nasienue. 3akoH Baut-I'odda.

Teopusi AAEKTPONUTUYECKONM JUCCOUMALMU AppeHuyca. DIEKTPOJUTHI
cuibHble U cnaObie. CTeneHb W KOHCTAHTHI JUCCOLMAINUA. DJIEKTPOTUTHICCKAS
JUCCOIMAIINS CUJIBHBIX M CIA0BIX JJICKTPOJIUTOB: KHUCJIOT, OCHOBAaHUM, COJIEH B
Bojie. CtyneHuaras auccouuanus. MoHHble peakuuu. YClIOBUS TEUYEHUS peakiui
oOMeHa B pacTBOPAX »BJEKTPOJIUTOB. ODIJIEKTPOIUTHUECKAs TUCCOLMAIUS BOJIBL.



Nonnoe mnpoumseeaenue Boabl (Kw). Bomopoansiii mokaszatens pH kak wmepa
KHCIIOTHOCTH M IIeNoYyHOCTH cpenbl. pH kucnor u ocHoBanmii. Ilonsitue 00
nHauKaropax. OKkpacka MHAMKATOPOB B pa3nuHbIX cpeaax. ['uaponus coneit. Conu
TUAPOJIU3YIOIIMECS TI0 AaHHWOHY, II0 KAaTHOHY, HETUIPOJIU3YIOIIUECS —COJIM.
N3menenue pH cpenpl npu ruaponuse. BiusHue BHEmHUX (akTOpOB Ha CTENEHb
HOJIHOTHI ruaponu3a. bydepHsie cucTemsl.

[loBepxHOCTHBIE sABIEHUS M ajacopOums. JlucrmepcHble CHUCTEMBI, HX
kinaccudukanus. KomionaHsle CUCTEMBI. Y CTOMUNBOCTD TUCHEPCHBIX CUCTEM.

AnekmpoxumuuecKue cucmemol

DONEeKTpOAHbIA MOTEHLHAN, MEXaHW3M €ro BO3HHKHOBEHHUS. Y paBHEHHE
HepHcra. DnexkTpoxumMudeckuil psii HanpsDKEHUHA METAIIOB. THUITBI 2JIEKTPOIOB.

l'anbBaHnueckue  dneMeHTHl.  VI3MepeHune  JIEKTPOABUKYILNEW  CHUIIBL.
Ilonsgpusanusa u nepeHanpsDKeHHe. XUMHYECKME WCTOYHMKM TOKA: IIEPBUYHBIC
raJbBaHUYECKUE DJIEMEHTHI, aKKyMYJISITOPBI, TOIUIUBHBIC JIEMEHTHI.

Koppo3us MeramioB. Buasl koppo3uu. MexaHU3M 3JIE€KTPOXHUMHYECKOU
KOppO3uH. 3anuTa METAIJIOB OT KOPPO3UHU. MeTaundecKre MOKpbITHS.

Ilonumepvr u onuzomepol

[lonatue o noaumepax u onucomepax. OPraHUYECKHE U HEOPTaHUYECKUE
noymMMepsl. MeTobl MOyYEeHUs MTOJIMMEPOB: MOJIMMEpPU3aLis, MOJUKOHACHCALNS.
XUMHYECKOE CTPOCHUE U CBOMCTBA MOJUMEPOB. [leCTpyKIvs TOTUMEPOB.

buononumepsl: noaucaxapubl, MOJIUU30IPEHbI, OCTKH.

Memoobt Xumuueckozo uccied06anus eeuyecmes

Xumuyeckas uACHTU(GUKAIMS BEIIECTB. AHaTUTHYECKU curHail. OCHOBBI
Ka4eCTBEHHOT0 M KOJMYECTBEHHOro aHaiv3a. KauecTBeHHBbIE peakiM HAa WOHBI.
XumHuueckue, PU3NKo-XxuMUYeCKre U (PU3NYEeCKUe METO/Ibl aHAIH3A.

7.2.6. Metoauka BBICTABJICHUSA OLIEHKH npu NpoBeIeHN U
MPOMEKYTOYHOM aTTeCTALUMN

J{1st CTyIEHTOB OUHOT'0 00YUYEHHUSI IK3aMEeH TPOBOUTCS O OUjIeTaM, KaXK bl
U3 KOTOPBIX COACPKHUT 2 TEOPETUUECKUX BOIPOCAa M3 PA3HBIX TEM H3YyYCHHOTO
Matepuaia u 1 3amauu. Ilpyu mpaBUILHOM pENICHWH 3aJlaud WA TPaBUIIBHBIX
OTBETaX Ha 2 TEOPETUYECKHUX BOIPOCA, CTYICHTY CTAaBUTCS  OICHKa
«YJIOBJICTBOPUTENILHOY». ECIM CTyJIEeHT MpaBUIBHO PEIIMI 3a7adyy U IPaBUILHO
OTBETHJI Ha OJMH M3 TCOPETUUYECKHUX BOIPOCOB, €My CTAaBUTCS OIIEHKA «XOPOIIO».
Ecnu cTyneHT mnpaBWwiIbHO pEHIWa 3ajady M MOpaBWIBHO OTBETWJI Ha JBa
TEOPETUUYECKHUX BOMPOCA, EMY CTABUTCS OIIEHKA «OTIMYHO.

“Jl7s CTYyIEHTOB 3a049HOT0 00YYEHHMs DK3aMEH MPOBOJAMTCA O TECT-OUIIeTaM,
KKl U3 KOTOPBIX conepkuT 10 Bonpocos u 3amauy. Kaxapiii npaBuIbHBIA OTBET
Ha BOIPOC B TecTe olleHWBaercs 1 OamioM, 3amada oneHuBaetcs B 10 Oanos.
MakcuMalibHOE KOJIMUeCTBO HaOpaHHBIX OamioB — 20.

1. Ouenka «HeynoBneTBOpUTENbHO» CTAaBUTCS B Cilydyae, €CJIU CTYJEHT
HaOpan MeHee 6 6aJLToB.

2. OneHka «Y IOBIIETBOPUTEIIBHO» CTABUTCS B CiIydae, €CJIM CTyACHT HaOpas




ot 6 10 10 GamoB

3. OteHka «XopoIo» CTaBUTCS B cliydae, eclid cTyAeHT HaOpan ot 11 mo 15
OaIIIoB.

4. Onenka «OTIMYHO» CTAaBUTCS, €CJIM CTyAeHT HaOpai oT 16 mo 20 6amros

7.2.7 TlacnopT OlleHOYHBIX MaTEPHUAJIOB

Kon
No KoHTpos | Haumenosanu
wn KonTponupyemblie pa3aensl (TeMbl) AUCIUILITTHBI pyeMoil | e oreHoYHOro

KOMIIETEH |  cpencTaa

02071
1 CTpoeHue BelecTBa U PEaKIHMOHHAS — CIOCOOHOCTH BEIIECTB VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3amuTa
pedepara.

2 OCHOBBI XMMHYECKOH TEPMOJIMHAMUKH U KUHETUKU VYK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3aImTa
pedepara.....

3 PactBopsl. JlMcriepCHBIE CUCTEMBI VK-1, Tecr,

OIIK-3 KOHTpPOJbHAs
pa0ora,
3aluTa
pedepara.

4 DNEKTPOXUMHUUECKHUE MPOLIECCHI VK-1, Tecr,

OIIK-3 KOHTpPOJIbHAsI
pabora,
3aImTa
pedepara.

5 IoauMepHI ¥ OJUTOMEPEI VYK-1, Tecr,

OIIK-3 KOHTpPOJIbHAs
pabora,
3aImTa
pedepara.

6 Xumuueckas I/I}leHTmbI/IKaunﬂ YK-l, TCCT,

OIIK-3 KOHTpPOJIbHAs
pa0ora,
3almTa
pedepara.

7.3. MeTtoanueckue MaTepualbl, ONpeleJsiiOlie  MPOUETYPHI
OLICHMBAHUS 3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONBITA J€ATEJILHOCTH

TectupoBaHHe OCYIIECCTBISICTCSA, JUOO TPH TIOMOINM KOMITBIOTEPHOM
CHUCTEMBI TECTUPOBAHHUS, JUOO C HMCIOJH30BAHHEM BBIIAHHBIX TECT-3aJaHUN Ha




OymaxkHoM Hocutene. Bpems tectupoBanusi 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABJISIETCS OIEHKAa COINIACHO METOIHUKHU
BBICTABJICHUS OLIEHKHU IIPU IIPOBEACHUU MTPOMEKYTOUHON aTTECTALNU.

Pemienrie cTaHmapTHBIX 3aja4 OCYUIECTBIAETCS, JUOO MpU TMOMOIIA
KOMITHIOTEPHOU CHCTEMBI TECTUPOBAHUS, JTMOO C UCIIOJIH30BAaHUEM BBIJJAHHBIX 3a/1a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIISETCS
MIPOBEPKA PEIICHHs 3aJa4 3K3aMEHATOPOM M BBICTABJSETCS OLIEHKA, COIJIACHO
METOJIMKH BBICTaBJICHUS OLICHKHU IIPU MPOBEJCHUU IPOMEKYTOUHOM aTTeCTAINH.

Pemienne npuKIaAHBIX 3a7ad  OCYIIECTBISETCS, JUOO TpU MOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHMUSI, JINOO C UCHOIB30BAHUEM BBIIAHHBIX 3314
Ha OymakHoM Hocutene. Bpems pemenus 3amay 30 MuH. 3aTeM OCYIIECTBISETCS
IpOBEpKa peIIeHUs 3a7ad 5K3aMEHATOPOM M BBICTABIISIETCS] OIIEHKA, COTJIACHO
METOJUKH BBICTABIICHUS OLICHKU IPU MPOBEICHUH MPOMEKYTOUYHON aTTECTALIUH.

8 YYUEBHO METOJINYECKOE U UH®OPMAIIMOHHOE
OBECIHHEYEHUME JUCIUIIJINHDBI)
8.1 IlepeyeHb Y4YeOHOH JHTEpPATypbl, HEOOXOAUMOH /A OCBOECHHUA
AUCUMILTHHBI
1. KopoBun H.B. O6mas xumusi: yueO. 1Jsl CTY/l. YUPEXKACHUN BBICIIL. TIPOd.

obpazoBanus / H. B.KopoBun. — 13-e uzn., nepepab. u non. — M. : U3ngarenbckuit

HeHTp «Akaaemus», 2011. — 496 c.

2. 'munka, Hukonaii JleonnmoBuu. OOmras xumus [Tekct] : yue6. mocodue :
nonymerno MO CCCP / I'nunka, Huxomnait Jleoruaosuy ; mox pen. B. A. Tlonkosa,
A. B. babkoga. - 18-e u3n., nepepab. u gom. - M. : FOpaiit , 2012

3. Xumus [Tekcr] : yuebHoe nmocodue / BopoHexk. roc. apXuTeKTyp.-CTPOUT.
yH-T ; moj obul. pex. I'. I'. KpuBneBoi. - Boponex : [0. u.], 2013

4. Apremenko, A.W. Opranndeckast XuMus: y4eO. JJIsi CTPOMT. CIIell. By30B /
A.N. Aptemenko.- 5-e u3a., ucnp. — M.: Beicias mkomna, 2002. — 559 c.

8.2 IlepeyeHb HHGPOPMALMOHHBIX TEXHOJIOTHIl, HCHOJb3yeMbIX NpPH
OCYLIECTBJICHMH O00pa30oBaTebHOI0 Mpouecca M0 JAUCHHUILVINHE, BKJIIOYasi
nepeYyeHb  JHMIEH3MOHHOIO  MNMPOrPAMMHOIO  O0ecClme4YeHusi, PecypcoB
UH(OPMALMOHHO-TEJIEKOMMYHUKAUOHHON ceTH «HMHTEepHET», COBpeMEeHHBbIX
npogeccMOHANBbHBIX 023 JaHHBIX U HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM:

1. UrteHue NeKUU OCYIIECTBISIETCS C HCIOJIb30BAaHUEM IMPE3CHTAlMi B

nporpamme «Microsoft PowerPointy.

2. Jlns BbImosiHEHUsT J1aOOPATOPHBIX PAOOT HUCIMONB3YeTCs  y4eOHBIM
Ja00paTOPHBIA KOMIUIEKC «XuMmus», coBmMectuMmblii ¢ IIK u cHaGXeHHBIN
IPOrpaMMHBIM 00ECTICUEHHUEM.

3. Xwumunueckuil karanor. Heopranwueckas xumusi. CalThl U KHUTH
http://www.ximicat.com

4. Chemnet - opunmanbHOE IMEKTPOHHOE U3/IaHNEe XUMHUECKOro (pakynbpreTa


http://www.ximicat.com/

MI'VY http://www.chem.msu.ru/rus
5. CpaBouyHO-MH(POpMALMOHHBIHN caiT mo xumuu http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1
OCYHIECTBJIEHUSA OBPA3ZOBATEJIBHOI'O ITPOLHECCA
Yueono-navopamopnoe ooopyoosanue

1. YueOHo-mabopaTopHbIil KOMIUIEKC «XUMUS) -ayna. 6421

2. Nonomep H-160 - ayz. 6421
3. JIabopatopusiit pH-metp JIITY-01 - ayn. 6421
4. lllkad ¢ BHITSHDKHOM BEHTUIISALIUCH - ayn. 6421
5. JlabopaTtopHasi XUMHUYECKas Tocy/1a - ayn. 6421
6. AKBaIUCTUILIATOP - ayn. 6422

Texnuueckue cpeocmea o0yuenus

1. HoytOyk - oTaen opraHu3aiuu U ooecredeHus yuyeoHoro mpoiiecca
MeauanpoeKkTop ImporpaMm - OTHAeN OpraHu3aluu U obecreueHrs yaeOHOTO
mporiecca.

10. METOANYECKUE YKA3ZAHUSA AJISA OBYYAIOIIIUXCH 110
OCBOEHMUIO JUCHUIIJIMHBI (MOY JIA)

[To nucuumnianHe «XuUMHS» YUTAIOTCS JIEKIMH, MPOBOJATCS JaOOpaTOpHBIE
paboTHI.

OcHOBOM U3y4YeHUS JUCLUILIMHBI SIBJISIOTCS JIEKLIUH, Ha KOTOPBIX U3JIaratTcs
HauboJiee CyLIECTBEHHbIE U TPYJHBbIE BOMPOCH], a TAK)KE BOIMPOCHI, HE HaIIeIlINe
OTPaKECHUS B yUEOHOM IUTEpaType.

JlabopaTopHble paOOThI BBITOJHSIOTCA Ha Ja0OpaTOpHOM OOOPYJOBaHUU B
COOTBETCTBUH C METOJIMKAMH, TPUBEICHHBIMH B YKa3aHHIX K BHITOJHEHHUIO pa0oT.

Buj yueOHbIX 3aHATHI JlesITenbHOCTh CTYyA€HTA

Jlexuus Hanucanue KOHCIIEKTa JEKLUN: KpaTKo, CXEMaTU4HO,
MOCJIEZI0BATENbHO (PUKCUPOBATH OCHOBHBIE IIOJIOKEHUS, BBIBOJIBI,
(bopMyIMpPOBKH, 00OOIIEHNS; MOMEYATh BAXKHBIE MBICIH, BBLACIATH
KJIFOYEBBIE CJIOBA, TEpMHHBIL. [IpoBepka TEpMHMHOB, NOHATHH C
ITOMOLIBIO SHIMKIIONEANH, CJI0Bapeii, CIIPAaBOYHUKOB C
BBINIMCBHIBAHUEM TOJIKOBaHUUH B TeTpaab. OOo03HaueHHE BOIPOCOB,
TEPMHMHOB, MaTepHajla, KOTOPHIE BBI3BIBAIOT TPYAHOCTH, IIOUCK
OTBETOB B PEKOMEHJYyEeMOM JMTeparype. Eciim caMOCTOSTENBHO HE
ynaercs pazobpaTbcs B Marepuaie, HEOOXOOUMO c(hopMylInpoBaTh
BOIIPOC U 3a/1aTh MPENoJaBaTeN0 Ha JIEKIUN WIA Ha MPAKTUYECKOM
3aHSTHH.

JlaGopatopHnast pabotra |J/IaGoparopHbie  pabOTHI  MO3BOJSIIOT  HAYYUTHCS  MPUMEHSITH
TEOPETUYECKHE 3HAHUS, TOJTy4YeHHBbIE Ha JIEKIMU TPH PEIICHUH
KOHKpPETHBIX 3ajad. UToObl Hambojee palloHaIbHO W  TIOJHO
WCIIOJIb30BaTh BCE BO3MOXKHOCTH JIAOOPATOPHBIX AJIS MOATOTOBKH K
HUM HEOOXOJIMMO: CJIeIyeT pa3o0paTh JEKIHIO TI0 COOTBETCTBYIOIIEH
TEME, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3lieloM Y4yeOHHKa,
popadoTaTh AONOJHHUTEIBHYIO JUTEPATYPY M WCTOYHHUKH, PEIIUThH



http://www.chem.msu.ru/rus

3ala4i U BBINIOJIHUTH JPYI'UC NMHMCbMCHHBIC 3a/IaHUs.

CamocrositensHas padoTta

CamocrosiTennbHass paboTa CTYACHTOB CIOCOOCTBYET TIIyOOKOMY
YCBOGHUS  y4eOHOro  marepuajlia ©  Pa3BUTUIO  HABBIKOB
camooOpa3zoBanusi.  CamocrosiTenbHas ~ pabora  mpeamoJiaraer
CJIEYIOIINE COCTABIIAIOIINE!

- paboTa c TeKcTaMH: yueOHUKaMU, CIIPAaBOYHUKAMU, TOTIOTHUTEIbHOM
JUTEPATYPOH, a TAK)KE MPOPA0OTKA KOHCIIEKTOB JICKIIHA;

- BBINIOJIHEHUE JIOMAIIIHUX 33/IaHUN U pacyeToB;

- paboTa HaJl TEeMaMU JUIsl CAMOCTOSATEIBHOTO U3Y4YCHUS;

- yyactue B pabOTe CTyJEHYECKUX Hay4HbIX KOH(DEpEeHIIHH,
OJIUMITUAT,

- IOATOTOBKA K MPOMEKYTOYHOM aTTECTAIINU.

IToaroroska k
MPOMEKYTOUHOM
aTTeCTaIluu

I'0TOBHTHCS K IPOMEKYTOUHON aTTECTALIUU CIIEAYET CUCTEMATUYECKH,
B TEYeHUE Bcero cemecrpa. VIHTEHCHMBHas MNOATOTOBKA [JOJDKHA
HA4yaTbCsd HE MO3IHEE, YEM 3a MECAL-IOJITOpa 0 IPOMEXYTOUYHOU
aTTecrauuu. JlaHHble TIepes] 3a4€TOM C OLIEHKOM, 3a4€TOM C OLIEHKOMU
Tpu AHA S(QeKTHBHEE BCEro HCIOIB30BaTh I TOBTOPCHHUS U
CHUCTEMATH3alMK MaTepuaa.




