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1. HEJIA U 3AJJAYA U CIUTIIAHBI

1.1. ey AUCHUNIMHBI
CdopmupoBath y CTy/IeHTa TMOJHYIO CHCTEMY MpPEACTaBIICHUNH 00 OOIIMX

KAQYECTBEHHBIX WU KOJWYECTBEHHBIX 3aKOHOMEPHOCTSX IPOTEKAHUSI XUMHYECKHUX
MIPOIIECCOB U SBJICHUN B PA3IMYHBIX (PU3UKO-XUMHUUECKUX CUCTEMAX, OMUPASICh IPH
ATOM Ha (PyHIaMEHTaJIbHBIC MOJOKEHUS (PU3UKU U XUMUHU.

1.2. 3agauu ocBOeHHS TUCHUIINHBI

3a7105KUTh OCHOBBI JIJI1 MMOHMMAHMUSI XMMHYECKHX IPOILIECCOB MPEBpaIEHUS
BEIIIECTB, KOTOphIE OyAyT CIMOCOOCTBOBATh MPHHATHIO TPAMOTHBIX, HAYYHO
00OCHOBaHHBIX TPO(ECCHOHATBLHBIX PEIICHW B 00JIACTU  CTPOUTEITHHOU
TEXHOJIOTMH, a TaKXXe CIOCOOCTBOBATh BHEAPEHUIO JOCTHXKEHUN XHUMHUHU MpU
PELICHUH 3TUX TPOOIIEM.

[IpuBUTH HABBIKM OCMBICIICHHOTO PEIICHUS KOHKPETHBIX XMMHUUYECKUX 3aj1ad,

Hay4YUTh HAXOJIUTh ONITUMAJIbHBIC PEIICHUS MPO(HECCUOHAIBHBIX 3a1a4, B TOM YHCIIC
C UCIOJIb30BAaHUEM 3aKOHOB XUMUM, XUMHUUECKUX MTPOIIECCOB U BEILIECTB.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

Jucuumanaa «XUMHS» OTHOCUTCS K JUCHUIUIMHAM 00sA3aTEIbHON 4YacTu
osioka b1.

3. HEPEYEHbB IIVTAHUPYEMBIX PE3YJBbBTATOB OBYYEHUA 110
JUCHUIIVIMHE

[Ipouecc u3yyeHus: TUCHUILTUHBI «XUMHUS» HaIpaBiieH Ha (OpMUPOBAHHE
CIIEAYIOIIMX KOMIICTECHIINMN:

VYK-1 - CnocobeH OCyIIECTBISATh KPUTHYECKHW aHAIU3 MPOOJIEMHBIX
CUTYyaIluii HA OCHOBE CUCTEMHOTO MOIX0/1a, BBIpabaThIBaTh CTPATETUIO JEHCTBHIA

OIIK-3 - CniocobeH pemiaTh OpUKIAHBIE 3a7a4l B 00JlacTH oOecrieyeHus
MokapHOM 0e30MacHOCTH, OXpaHbl OKPYXaIoIIeH cpelbl M HSKOJIOTMYECKOU
0€301acCHOCTH, UCTIOJIB3YsI TEOPHIO M METOIbI (PYHIAMEHTAIBHBIX HAYK;

Pe3yabTaThl 00y4eHus,
XapakTepu3ylmme
c¢pOpMHUPOBAHHOCTD

KOMIIETEHIIUH

Komnerenuus

VK-1 3HaTh 3aKOHBI XMMHHU, a4 TAKXKE
OCHOBHBIE CIOCOOBI Tepeaayu
TEIJIOTHl U KX 3aKOHOMEPHOCTH

YMETh MPUMEHSATh YPAaBHEHUS U
CIPABOYHYIO JUTEPATYpY JUIs
onpeIeNICHUs XUMHUYECKUX
CBOWCTB Pa3JIMYHbIX BEIIECTB;




BJIAJICTh OCHOBHBIMU
dbakTopamMu, BIUAIONIMMU Ha
XUMHYECKUE MTPOLECCHI

OIIK-3

3HaTh: KaKk  HaxXOOUTh W
KPUTHUICCKU aHAJIM3UPOBATh
MOJTyYCHHYIO UH(GOpPMAIIHIO,
KoTopass  HeoOXxomuma  JIst
peIIeHUs TOCTaBIICHHOM 3a/1a4u
B obacTu aTOMHO-
MOJIEKYJIIPHOTO YUCHHSI,
OTIpeICIICHUS KHUCJIIOTHOCTHU
Cpenpl, OKHCJIUTEIBHO-
BOCCTAHOBHUTEIHHBIX
MPOIIECCOB M T.IXUMHUYCCKUX
peaKkum

YMeTh: TpamMOTHO, JIOTUYHO,
apryMEHTUPOBAHO COCTABJIATH
YPaBHEHHUsI pEaKLUM, NUCATh
MOHHO-MOJIEKYJISIPHbBIE

ypaBHEHUS, dbopmupoBaTh
COOCTBEHHBIE  CYXKIEHUS U
OLICHKH B pe3ynbTaTe
MOJTy4eHUs MPOAYKTOB
XMMUYECKUX peaKIuu.

Otnuyaer GakTbl OT MHEHUH B
0o0JacTH  TE€Mbl  CTPOCHHUS
BEIIIECTBA, pacTBOpHI
AJIEKTPOJINTOB,
ANEKTPOXUMHUYECKUX
IIPOLIECCOB,  3aKOHOMEPHOCTH
XAMHUYECKUX PEAKIIHI

Bnaners: METOIaMu IS
aHaJaW3a 3aJa4, BBIJCIAT €¢
0a30BbIE  COCTABIIAIOIINE B

TeMax: XUMHUYECKOE
paBHOBECHE, reTEePOreHHbIC
JUCTIEPCHBIE CHCTEMBI,
KaueCTBEHHBIN u
KOJIMYE€CTBCHHBIN aHaJIu3.
Pemennem Pa3IUYHBIX

BapHaHTOB 3aJ4a4, OLICHHUBAA HUX
JOCTOMHCTBA U HCAJOCTAaTKH




4. OB BbEM JUCIHHUIIJINHbI

OO6m1ast TpyTI0eMKOCTh JUCIUTUIMHBI « XMUMHSD» COCTABIISIET 4 3.¢.
Pacrnipenenenne Tpy10€MKOCTH JUCHMIUIMHBI 110 BUAAM 3aHATUH

o4yHas popma 00y4eHH s

Bce |Cemec
Buasr yueOGHOM paboThI ro | TPbl
qac
OB 2
AyAUTOpPHBIE 3aHATHS (BCEro) 541 54
B Tom uuce:
Jleximn 18 | 18
JlabopaTopubie paboTsl (JIP) 36 | 36
CamocrosiTesibHas padoTa 90 [ 90
Buabl 1poMeXyTOYHOM aTTECTALNU - 3a4€T C OLICHKOU + +
OO0mmast TPy 10€MKOCTb:
aKaJIEMUYECKHUE Yachl 144| 144
3a4.e1. 4 4
3a04Has popma 00ydeHUs
Bce|Cemec
Bunpr yue6HOM paboThI ro 1 TpH
qac
OB 4
AyAuTOpPHBIE 3aHATHS (BCEro) 8 8
B Tom unce:
Jlexun 4 4
JlaGoparopusbie pabotsl (JIP) 4 4
CamocrosiTesibHasi pabora 132] 132
Yacbl Ha KOHTPOJIb 4 4
Bubl npoMeXyTOYHON aTTECTAUU - 3a4€T C OLICHKOU + +
OO61mast Tpy10€MKOCTb:
aKaJeMHYECKHUE YacChl 144 144
3a4.e1. 4 4
5. COAEP KAHUE JUCHUITJIMHBI (MO Y JIA)
5.1 Copep:xxanue pa3aejoB JAUCHUIINHBI pacnpeaeieHue

TPYA0EMKOCTH 10 BUAAM 3aHATHI

ouyHasi popma o0yueHHsI

n/ HaumeHnoBanue TeMbl

Copepxanue pasjena

Tlex Jla6

3aH.

Bcee
ro,
yac




s

CTpoeHHE BEIIeCTBA U PeaKIHOHHAs
CIIOCOOHOCTH BEILECTB

KBaHTOBO-MexaHHYECKHE TIPEICTABICHUS O
cTpoeHuu aroma. JIBOWCTBEHHas NpUpola
aNeKTpoHa. ATOoMHas opOurtans. KBaHTOBBIC
yycna. IIpUHIMI MHWHUMAIbHOW 3HEPrHUH.
[IpaBuno KneukoBckoro. I[lpuHnun 3amnpera
[Taynn.

IlpaBuno I'ynpa.

KOH()UTYypannuaToMOB U HOHOB.

ONeKTpOHHBIE

[lepuoanueckuit 3akOH W MepUOIUYECKAs
cucrema 31eMeHToB. [leproanueckue cBoicTBa
Paguycst OHeprus

Cpoacteo K

OJICMCHTOB. aTOMOB.

HMOHU3AINH. JJIEKTPOHY.
DJekTpooTpuLaTenbHOCTh.  [leproanyeckoe
HU3MEHEHHE KHCJIOTHO-OCHOBHBIX u
OKHCIIUTETbHO-BOCCTAHOBUTEBHBIX ~ CBOMCTB

BCIICCTB.

Xummdeckass cBsa3b. KoBajeHTHast CBS3b.

Meron BaseHTHBIX CBs3ei. OOMEHHBI H
JIOHOPHO-aKIEN TOPHBIHA MEXaHU3M

obOpazoBaHus KOBaJICHTHOH CBsI3H.
Iubpuamsanus

opburaiet,

ATOMHBIX QJIEKTPOHHBIX

CTPYKTYpa
Meramnnyeckas

reoMeTpuicCKas
MOJICKYJI. Honnas cBs3b.

cBs13b. BosiopoHas cBs3b.

CBolicTBa ¥  pPEaKIMOHHAs  CIIOCOOHOCTH

BCIICCTB, COCTaBJIAIOIIUX OCHOBY

CTPOUTEIIBHBIX MaTCPHAIOB.

14

24

OCHOBBI XHMHYECKOU TEPMOANHAMUKN U

KHWHCTHUKHA

XuMudaeckast TEpMOANHAMHKA. OCHOBHEBIC

MOHATHSA ~ XWMHUYECKOH  TEPMOJMHAMHKH.
[Tapametps! cocrostHus. TepmonuHamuueckue
(GYHKIMU: BHYTPEHHSSI DHEPTHs, SHTAJIBINS,
SHTpOMNHS, n300apHO-N30TEPMHUUECKUIA
MOTECHIUA. IlepBoe m BTOpOE Havama

TECPMOJANHAMUKU.

DHepreTuka XUMHYECKHX MPOIECCOB. 3aKOH
I'ecca u ciencTBUS U3 HET0. DHTAIBINA
oOpazoBanust. TepMOXUMHUUECKHE YPaBHEHUSI.
VYcnoBus caMOIIPOU3BOIBHOTO IPOTEKAHUS
HPOLIECCOB B M30JIMPOBAHHBIX U
HEN30JIMPOBAaHHBIX CHCTEMaX.

Xumudeckas KMHETHUKA. CkopocTb
XUMHYECKHUX peaknnii. [ToHsaTHe 00 aKTUBHBIX
SHEpPrUU

MOJICKYJIax, aKTHUBalluu,

aKTUBUPOBAHHOM  KOMIUIEKCE.  YpaBHCHHE
Appennyca. 3aBUCUMOCTb CKOPOCTH PEaKITUH
OT KOHIIGHTPAIlMM W TEMIIEPaTypsl. 3aKOH
JIEHCTBYIOIINX
YpaBHEHUSI JIIsl TOMOTCHHBIX U T€TEPOTCHHBIX

npoueccoB. [IpaBuno Baut-T'odda. Meroas

Macc. Kunernueckue

peryiupoBaHusi ckopocTu peakumit. Karanus.
KaTtanu3atopbl M KaTaJUTHYECKHE CHCTEMBI.

14

24




Teopuu katanu3a. KonebarenbHble peakiuy.

Xumuyeckoe paBHOBECHE.
TepMoauHaMU4ECKOE U KWHETHYECKOE
YCIIOBHSI COCTOSIHUS paBHOBecus. KoHcTaHTa
paBHOBecHsl. BiusiHue n3MeHeHUs BHEIIHUX
YCIIOBUH Ha MOJIOKEHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle Hlatense. ®a3oBoe
paBHOBECHE.

3aKOHOMepHOCTI/I XUMHUYECKUX MPOIECCOB
COBPEMEHHBIX TEXHOJIOTHH IIPOU3BOJACTBA
CTPOUTCIIbHBIX MaTCPUAJIOB.

PaCTBOpr. Z[PICHepCHBIe CHUCTEMBI

OOwmye  NpeACTaBICHHS O  pacTBOpax.
I'uppaThas Teopust pacTBOpoB AN
Menieneesna. Crioco0b1 BBIPAKEHUS
KOHLIEHTPAIHH PacTBOPOB: MaccoBa,
MOJISIpHas ~ JOJA, MOJApHas, MOJIUIbHAs
KOHIICHTPAIMs, MOJSIpHAas  KOHIICHTpPAUUs
SKBUBAJICHTOB. Bripakenne 3aKOHa
SKBUBAJICHTOB JUIS PACTBOPOB.

OO1mye cBOWCTBa PaCTBOPOB: JaBJICHHE T1apa
pacTBOPOB, KHUIICHUE U KPUCTAIUTH3AIHS
pactBopoB. 3akoH Payms. Kpuockomus,
s0ymockomnus. OcMoc, OCMOTHYECKOE
nmaBieHue. 3akoH Bant-T'odda.

PactBopbl 3JEKTPOJIUTOB. Teopus
EKTPOIIUTUUECKON JUCCOLMALUI
Appennyca. Crenesb U KOHCTaHTa
muccormanmu.  Peaknum B pacTBOpax

SJIEKTPOJIUTOB. Honnsie paBHOBECHUSA H UX
CMCLICHUC.

DJEKTPOTUTHIECKAs! IUCCOLMAIS BOMBI.
Honnoe npoussenenue Boasl. BonoponHslit
nokasarenb. Meronsl onpenenenus pH. pH-
uHAUKaTopsl. ['unponus coneit. Conwy,
THIPOIU3YIOIIUECS 110 aHHOHY, 110 KaTHOHY,
Heruaponusytomuecs conu. Mizmenenune pH
cpeabl npu runponuse. bydepHsie cucremsl.

JlucniepcHbIe CUCTEMBI, UX KiIaccu(uKalms,
METOJIBI MOTydeHUs. TepMouHaMuIecKas
HEYCTOWYMBOCTh T€TEPOTCHHBIX JHCIICPCHBIX
cucreM. [I0BepXHOCTHBIC SIBJICHUS U
azscopoust. KomnmoumHbie pacTBOPSI.
Kunernueckas u arperaTUBHasi yCTOHYMBOCTh
KOJUIOUAHBIX cucTeM. Koarymsius.
CeauMeHTaLHS.

CTpOI/ITeJ'II)HLIe MaTepuralibl Kak
HNCKYCCTBCHHBIC NHCIICPCHBIC CUCTEMBI.

14

24

SHCKTPOXI/IMI/I‘ICCKI/IC ITPOLECCHI

DIEKTPOXUMHUYECKHE CUCTEMbI. DIEKTPOIHBIN

16

24




MOTEHINAJ, MEXaHU3M €ro BO3HMKHOBEHHS.
VYpaBaenue HepHcTa. DIEKTPOXUMIYECKHUHA
paa HaIpsLKEHUN METaJJIOB. Tunsl
3NIEKTPOJIOB.

lanbBannyeckue  snemeHTol.  W3mepenue
INEKTpOABIKYIIEeH cuibl. [lonmsipuzanust u
MepeHarnpsKeHue. XUMHUYECKHE HCTOYHUKU
TOKA: NEPBUYHBIE TaJIbBAHUYECKUE DJIEMEHTHI,
AKKyMYJISITOPBI, TOIUIMBHBIE 3JIEMEHTBHI.

Kopposuss  meramioB. Bupel  kopposum.
MexaHu3M  SIIEKTPOXUMHUUYECKOH  KOPPO3HH.
3ammTa MeTaioB OT KOPPO3UHU. DJIEKTPONIH3.
ITpouecchl, MpoTeKaromue IMPH 3IEKTPONIU3E
BOJHBIX PAcTBOPOB 3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes.

[Tonumeps! u ouroMepsl

DneMeHTHl opraHmdeckon xumud. [loHsATHE O
nojauMepax M onuromepax. OpraHudeckue u
HEopraHuueckue noauMepsl. MeToasl cuHTesa
HOJIMMEPOB: MOJIMMEepH3alus,
TIOJIMKOHACHCAIIH. XuUMHu4ueckoe CTPOCHUEC U
CBOICTBa [IOJINMEPOB. Hectpykuus
nojauMepoB. buononumepsl: monmcaxapusl,
TIOJIMU30TIPEHBI, OCIIKH.

CrpouTenpHBIC  MaTepUalbl  HAa  OCHOBE
BBICOKOMOJICKYJISIPHBIX COCAMHEHUIA.
IIpumeHeHre NONMMEPOB IPU HU3TOTOBIECHUU
OCTOHOB.

16

24

Xumuueckas uAaeHTUGUKAIHS

Xumuueckas AOCHTUPUKAITAS BCILIECTB.
AHamuTHIeCKHi CHTHAIL. OCHOBBI
KAa4eCTBECHHOI'0 M KOJIMYCCTBCHHOI'O aHaIM3a.
KauecTBeHHEIE peakuuu Ha HOHBL.
XUMUYECKHE, (U3UKO-XMMHUYECKHE 51
¢u3mdeckne  METOABl  aHa M3a M HX
HCIIOJIb30BaHHE B COBpPEMEHHBIX
CTPOUTENBHBIX TEXHOIOTHSIX.

16

24

Htoro

18

36

90

144

3a04Has popma 00ydeHust

HaumeHoBaHMe TeMbI

CopneprkaHue paszena

Jlex

J1a6

3aH.

CP

Bcee
ro,
yac

CTpoeHre BemecTBa U peakoHHas
CIIOCOOHOCTD BEILECTB

KBaHTOBO-MeXaHHYECKHE TPEICTABIEHHUS O
CTpoeHHu aTtoMa. JIBOICTBEHHass NpUpoAa
aJIeKTpoHa. AToMHas opOurtans. KBaHTOBBIE
yucna. [lpyHIMOD MUHUMANBHOW SHEPrUM.
IIpaBunio KneukoBckoro. IlpuHuun 3ampera
Maymu. IlpaBmwno I'yHma. DneKTpoHHBIE
KOH(UTYpannuaToMoB U HOHOB.

HepI/IO,Z[I/I‘ICCKI/Iﬁ 3dKOH HW TCPpUOANYCCKAL

22
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cucreMa aneMeHToB. [lepuoguueckue cBoiictsa
aneMeHToB. Paamycel  aromoB.  OHeprus
nonmsanmu.  CpoaCTBO K DIEKTPOHY.
OnexTpooTpunarenbHocTs.  Ilepuoguueckoe
HU3MCHCHHC KHUCJIOTHO-OCHOBHBIX u
OKHUCITUTEIIFHO-BOCCTAHOBUTEIBHBIX ~ CBOMCTB
BEIIECTB.

Xumudeckass CBsI3b. KoBajeHTHas CBS3b.
Merton BaneHTHBIX cBsasel. OOMEHHBIA H
JTOHOPHO-aKIEITOPHBIN MEXaHU3M
o0pa3oBaHus KOBQJICHTHOM CBSI3U.
FI/I6pI/II[I/ISaLII/I$[ ATOMHBIX SHGKTpOHHI)IX
opburanet, reoMeTpruecKasl  CTPYKTypa
Monekyn. UWonHas cBs3p. Merammndeckas
CBs13b. BostopoiHas cBs3b.

CBolicTBa u peaKknruOHHas CIIOCOOHOCTD
BCIICCTB, COCTaBJIAOIINX OCHOBY
CTPOUTCJIbHBIX MAaTCPUAJIOB.

2 |OcHOBBI
KUHETUKU

XHUMHUYECKOM TEPMOJANHAMUKN U

Xumuueckass  TepMoauHaMuka. OCHOBHBIE
TIOHATHUA XHUMHYCCKOM TCPMOANHAMUKH.
[TapameTtprl cocTosiHusA. TepMoAMHAMUYECKUE
(GYHKIMA: BHYTPEHHSSI SHEPTHs, SHTAJIBINS,

SHTpOMUS, 1300apHO-M30TEPMUIECKUH
HOTECHLIAAIL. Ileppoe u BTOpOE Hauana
TEPMOJMHAMUKU.

DHepreTuka XHMHYECKUX MPOIECCOB. 3aKOH
I'ecca u cieCTBUS U3 HETO. DHTAIBIINH
o0pa3oBanus. TepMOXHUMHYECKUE YPABHECHHSI.
VYcnoBusi caMONpON3BOIILHOTO IPOTEKAHNUS
MPOLIECCOB B U30JIMPOBAHHBIX U
HEU30JIMPOBAHHBIX CUCTEMAX.

Xumuueckas KHHETHUKA. CkopocTb
XUMHUYECKHUX peaknuil. [loHATHE 006 aKTUBHBIX
MOJIEKyJIaxX, SHEPTHH aKTHBAIIHH,
aKTUBUPOBAHHOM  KOMIUIEKCE.  YpaBHCHHE
Appennyca. 3aBUCUMOCTb CKOPOCTH peaKLuu
OT KOHIIEHTPAllMM W TEMIIepaTypsl. 3aKoH
JIEHCTBYIOIIMNX Macc. Kunernueckue
ypaBHEHHsI JJIsI TOMOTCHHBIX U T€TepOTeHHBIX
npoueccoB. [IpaBuno Bant-T'odda. Meronst
peryaupoBaHus ckopocTu peakuuit. Karamus.
KaTaJ'[HSaTOpI)I U KaTAJIUTHYCCKHUE CUCTECMBI.
Teopun katanu3a. KonebarenpHbIe peakny.

XHUMHYECKOE paBHOBECHE.
TepMoaMHAMHYECKOE U KUHETUYECKOE
YCIIOBHUSA COCTOSIHUS paBHOBecusi. KoHcTanTta
paBHOBecHsl. BiusHrue u3MeHeHus! BHEIIHUX
YCIIOBUI HA MOJO0XKEHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle laTense. dazoBoe
paBHOBECHE.

22

26




3aKOHOMepHOCTI/I XUMHUYECKUX MPOIECCOB
COBPEMEHHBIX TEXHOJIOTHH IIPOU3BOJACTBA
CTPOUTCIIbHBIX MaTCPHUAJIOB.

PaCTBOpr. Z[PICHepCHBIe CHUCTEMBI

OO0wmye  NpeACTaBICHHS O  pacTBOpax.
I'uppaThas Teopust pacTBOpoB AN
Meneneesna. Crioco0b1 BBIPAKEHUS
KOHLIEHTPAIHH PacTBOPOB: MaccoBa,
MOJISIpHAs ~ JOJA, MOJApHas, MOJIUIbHAs
KOHIICHTPAIMs, MOJSIpHAas  KOHIICHTpALUs
SKBUBAJICHTOB. Bripakenne 3aKOHa
SKBUBAJICHTOB JUIS PACTBOPOB.

OO01mme cBOWCTBa PaCTBOPOB: JaBJICHHE T1apa
pacTBOPOB, KUIICHUE U KPUCTAIUTA3AIHS
pactBopoB. 3akoH Payms. Kpuockomus,
s0yimockomnus. OcMoc, OCMOTHYECKOE
nmaBieHue. 3akoH Bant-I'odda.

PactBopbI 3JEKTPOJIUTOB. Teopus
IEKTPOIUTUUECKON JUCCOLMaLUN
Appennyca. Crenesb U KOHCTaHTa
muccoranmu.  Peaknmm B pacTBOpax

SJIEKTPOJIMUTOB. Honnsie paBHOBECHUSA H UX
CMCLICHUC.

DJIEKTPOTUTHIECKAs! IUCCOLUAIS BOMBI.
HonHoe npoussenenue Boasl. BonoponHslit
nokasaresb. Meronsl onpenenenus pH. pH-
uHAUKaTopsl. ['unponus coneit. Conwy,
THIPOIU3YIOIIUECS 110 aHHOHY, 110 KaTHOHY,
Heruaponusytomuecs conu. Mizmenenune pH
cpeabl npu runponuse. bydepHsie cucremsl.

JlucniepcHbIe CUCTEMBI, UX KiIaccu(uKalms,
METOJIBI MOTydeHus. TepMouHaMuIecKas
HEYCTOWYMBOCTh T€TEPOTCHHBIX JHCIICPCHBIX
cucreM. [I0BepXHOCTHBIC SIBJICHUS U
ajsicopoust. KonmoumHbie pacTBOPSI.
Kunernueckas ¥ arperaTUuBHasi yCTOHYHBOCTh
KOJUIOUAHBIX cucTeM. Koarymsius.
CeauMeHTaLHS.

CTpOI/ITeJ'II)HLIe MaTepuralibl Kak
HNCKYCCTBCHHBIC NMCIICPCHBIC CUCTEMBI.

22
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SHCKTPOXI/IMI/I‘ICCKI/IC IIPOLECCHI

DIEKTPOXUMHUYECKHE CUCTEMBI. DIEKTPOIHBIN
MOTECHIMAT, MEXaHU3M €ro BO3HHKHOBEHHS.
Vpapaenue HepHcTa. DIEKTPOXUMIYECKHUHA
pan HaNpsKEHUN METaJLIOB. Tumnst
3NIEKTPOJIOB.

l'anpBaHnuyeckre  DJIEMEHTEHL Usmepenue
aieKTpoaBMKyled cuibl. llonspuzanus u
MepeHanpsHKeHne. XUMHYECKHe HCTOYHHKH
TOKA: TICPBUYHBIC TaJIbBAHNYICCKHE DJIEMEHTHI,

22

22




AKKYMYJIATOPLI, TOIUIMBHBIC 3JICMCHTHI.

Koppo3us  mertamnoB. Bunmel  xopposuu.
MexaHu3M  3JEKTPOXUMHUYECKON KOPPO3UH.
3ammTa METalIoB OT KOPPO3UH. DIIEKTPOIIH3.
ITpouecchl, mpoTeKaromyue IMpH SIEKTPOIIN3E
BOJHBIX PAacTBOPOB JJIEKTPOJIHUTOB. 3aKOHBI
®dapages.

ITonumepsl U oUroMepsl

DneMeHThl opranuyeckoi xumuu. [loHstre o
moauMepax u onuromepax. OpraHmyeckue u
HEOpraHUYECKHUEe NOaUMeEpPbl. MeTo bl CUHTE3a
[IOJINMEPOB: MOJINMEpU3aLHs,
MOJIMKOHJICHCALUA. XUMUYECKOE CTPOEHUE U

CBONCTBA [IOJINMEPOB. Hectpykuus
MOJIMMEpoB. buononumepsl: monucaxapuisl, »n |0
TTOJTUHI30IIPEHBI, OCIIKH.
CrpoutenbHble  MaTepHagbl Ha  OCHOBE
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH.
[TpumeHeHne MOMMMEPOB NPH W3TOTOBJICHUU
0eTOHOB.
Xumudeckasi naeHTHGUKaIMs Xumudeckass — MICHTH(QUKANHUs  BEIIECTB.
AHaIUTHYECKUIH CUTHAJL. OcHOBHI
Ka4eCTBEHHOTO M KOJIWYECTBEHHOIO aHaIN3a.
KauecTBenHbIe peakun Ha HOHBI.
Xumuueckue, (M3UKO-XMMHUYECKHE u 22122
¢usnyeckne  METOABI  aHaiM3a U HX
HCTIOB30BaHUE B COBPEMEHHBIX
CTPOUTEIBHBIX TEXHOJIOTHSAX.
Hroro 132140

5.2 IlepeyeHb J1a00PATOPHBIX PadOT

VYkaxute nepedeHb J1a00paTopHbIX paboT

1. OcHOBHbIE KJIaCChl HEOPraHMYECKUX COCTUHEHUM

2. Ormpenenenue TEIUIOBBIX 3()(HEKTOB XUMUUYECKUX PEeaKLUi

3. CKOpOCTh XUMHUYECKUX PEaKIUil 1 XUMUYECKOE PaBHOBECHE

4. OOmue cBOMCTBa paCTBOPOB U PABHOBECHS B BOJIHBIX PACTBOPAX

AJIEKTPOJIUTOB

5. T'ereporeHHbIE AUCTIEPCHBIE CUCTEMBI

6. OKHCIUTEIBbHO-BOCCTAHOBUTEILHEIC pE€aKn

7. DIeKTpOXUMHUUYECKUE MPOLECCH

8. CpoiicTBa OpTraHU4YC€CKUX BCIICCTB U BBICOKOMOJICKYJIAPHBIX COCIUHEHUI

(monumMepoB)




0. KadecTBEeHHBII U KOJTMYECTBEHHBII XUMHUYECKUNA aHAIN3

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIbBHBIX PABOT

B

COOTBCTCTBHU C

y‘le6HLIM IIJTaHOM  OCBOCHHC

IUCLUTUINHBI

HC

peIycMaTPUBAET BBIMOJIHEHUE KYpPCOBOTO MPOEKTa (paboThl) WM KOHTPOJBHOU

paboTHI.

7. OUEHOYHBIE MATEPHAJIBI 1A ITPOBEJIEHUSA
MNPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIUXCSA 11O

JTUCHUIJIMHE

7.1. Onucanue nmokasaresjieil 1 KpuTepueB OLCHUBAHUA KOMIIETCHIIMH HA
Pa3JIMYHBIX 3Tanax ux popMUpoOBaHUSA, ONIMCAHHE IIKAJ OLlEHUBAHUS

7.1.1 JTan TeKyuero KOHTpoJst

Pe3ynbrarhl TEKyIIero KOHTPOJIS 3HAHUM U MEKCECCUOHHON aTTecTaluu
OLIEHUBAIOTCS I10 CIAEAYIOLIEH cUCTEME:

«aTTECTOBaHY;

«HE aTTECTOBAHY.

He
Kommne- Pe3yabTaThl 00yueHHsi, XapaKTepHu3ylolue Kputepnn |AtTecTtoBa
TEeHIUSA C(l)OpM](IpOBaHHOCTb KOMIIE€TCHIIHH OLlCHUBaAHUA H aTrecToBa
H
YVK-1 3HATh 3aKOHbI XUMHM, 4 TAK)KE OCHOBHBIE Tematuueckue | Brimonnen |HeBbimonan
TECTBI, B ue paboT B €HHe
CIIOCOOBI nepeaadun TCIIJIOTHI 151 ux KOTOPBIX CPOK, pa6ot B
3aKOHOMEPHOCTHU CTYJEHTY HpeycMOT|  CpOK,
NIpEAIaraloTCs | PEeHHBIN B | IpeaycMo
BOIIPOCHI € pabouux |TpeHHEIH B
BapUaHTaMH mporpamma| paboumx
OTBETOB WU X MIPOrpaMm
BOIPOCHI, HA ax
KOTOpBIE HAJI0
JaThb
CaMOCTOSTENIbH
0 MPaBWIbHBIN
OTBET C
3J€MEHTaMHU
paccyKaeHUs
yMETh IPUMEHATH YPABHEHHS M CIIPaBOUHY O [Pemenne Brmomac | Hessmom
CTaH/JapTHBIX | Me paboT B eHHe
JUTCPpaTypy A ONpCACICHUA XHMHYCCKHUX NPaKTHYECKHX CPOK, paGor B
CBOMCTB Pa3JIMYHBIX BCIICCTB, 3amaq HpeaAycMoT|  CpoK,
PEHHBIN B | IpEAyCMO
pabounx |TpeHHBIH B
mporpamma| padbodnx
X MIpOrpaMm
ax
BJIAJIETH OCHOBHBIMH (l)aKTOpaMI/I, Pemenne Brimonnen | HeBbinonn
MIPUKIAIHBIX ue pabot B €Hue
BIIMAIOIMIUMHA HA XUMHYECCKHEC ITPOLCCChI 3a/1a9 B CpoK, pabor B
KOHKpETHOU NpeEAyCcMOT|  CpOK,
NpeAMETHOMN PEHHBIN B | IpeaycMo
obnactu pabounx |TpeHHBIH B
nporpammal pabounx

X

IIporpamMm
ax




OIIK-3

pa3JUYHBIX BAPUAHTOB 3a/1a4, OLICHUBAS HX
JIOCTOMHCTBA U HEJOCTAaTKHU

3HaTB: KakK HaXOHI/ITI) Uu KpI/ITquCKH Tematuueckue Brinonnen | HeBeimmonu
TECTBI, B ne pabor B eHure
aHaJIM3UPOBATh MOJYYEHHYIO HMH(OpMAIIHIO, KOTOPBIX CpOK, paboT B
KOoTOpas HeoOXxoanma T peLIeHMsI [cTyAeHTy IPEAYCMOT|  CPOK,
IOCTABJIEHHON 3a7a4i B 00JIACTH AaTOMHO-|"PSVATAIOTCA | PEHHBI B | IPEAYCMO
BOIIPOCHI C paboumx |TpeHHBIH B
MOJICKYJIAPHOTI'O YUCHM, OIIPCACICHUS [sapuantamu nporpammal pabounx
KHCJIOTHOCTH Cpeabl, OKMCJIUTECJIbHO-|0TBETOB M1 X TporpamMm
BOITPOCHI, HA ax
BOCCTAaHOBUTEJIBHBIX IIPOIIECCOB U otopsic Hazo
T.IXUMHUYECKUX pPEaKIINU HaTh
CaMOCTOATCIIbH
0 MpaBUJIbHBIN
OTBECT C
3JICMCHTaAMH
paccyXIaeHUs
VYMeETh: IPaMOTHO, JIOTHYHO, Pemenne Brimonuen | HeBbimonn
CTaHIApPTHBIX | me paboT B €Hue
apryMEHTUPOBAHO  COCTABJIATH  YPABHEHMS | naxruueckux CpOK, paGot B
peakiui, TMHUCaTb HOHHO-MOJIEKYJISIPHBIC|3ana4 TPENYCMOT|  CPOK,
PEHHBIN B | IpeaycMo
ypaBHeHUs, (GOpMHUPOBaTH  COOCTBEHHBIC paGouux | Tperisii b
CY’KIE€HUS U OLICHKH B PE3YJIbTATE ITOJTyUYCHUS nporpamma| paGoumnx
IPOJYKTOB XUMUYECKHX peakiui. OTauyaer X TporpamMm
) ax
(bakThl OT MHEHHI B 00JIACTH TEMBI CTPOSHUS
BEIIIECTBA, pacTBOPLI DJIEKTPOJIUTOB,
SJIEKTPOXUMHUYECKUX IIPOIECCOB,
3aKOHOMEPHOCTH XUMHUYECKUX PEaKIU
Bianers: MeromaMu JUId  aHanmM3a 3azad, |Pemenne Boinonten (Hepbimonx
6 .|mpuKIaaHBIX ne paboT B €Hue
BBIJICJISIS €€ 0a30BbI€ COCTABIISIFOIINE B TEMAX: |35 1y CpOK, paboT B
XUMHUYECKOE PABHOBECHUE, TI'€TEPOIrCHHBIC|KOHKPETHOH  |HpeaycMoT| —CpOK,
JIACTIEPCHBIEC  CHCTEMBI, KAYE€CTBEHHBIM M| boro HOM | PCHHBIH B HPEAYCHO
o obnactu paboumx |TpeHHBIH B
KOJIMYECTBEHHBIN aHaus. Pemenuem nporpamma| paGounx
X nporpaMm

ax

7.1.2 DTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI
Pe3ynbTaThl IpOMEKYTOYHOTO KOHTPOJISA 3HAHUN OLICHUBAIOTCA B 2 CEMECTpE
uIsl o4HOM (opmbl 00yueHus, 4 cemecTpe Ajid 3a04HOM (DOpMBI OOydeHHs IO
YeThIpeXx0aIbHOM CHUCTEME:

«OTJIIUYHOY;

«XOPOUION;
«YJIOBJIETBOPUTEIHHON;
«HEYJIOBJIETBOPUTEIHHOY.

Kpure
Kommne- Pe3yabTaTel 00yueHHsi, XapaKTepH3ylolue pun Otimm | Xopom v Heyno
TCHIUSA C(l)OpM]([pOBaHHOCTb KOMIETeHU MU OLICHUB| YHO 0 AOBJL. BJI.
AHUA
VK- 3HATh 3aKOHBI XUMUH, a TAKKe OCHOBHbIe| ecT  |Bomon| Bomon | Bemoms | B
HCHHC | HCHUC CHHUC TECTC
CITOCOOBI nepcaadyn  TCIUIOTBI MW HUX tecta | Tecra |recrta mal| menee
3dKOHOMCPHOCTHU Ha 90- | Ha 80- | 70- 80% | 70%
100% | 90% MIpaBu
JIBHBIX
OTBETO




YMGTB HpI/IMeHHTB ypaBHeHI/IH u Pemen 3a,[[aLH/I HpOI[eM HpOI[eM 33;[3.‘1
Hne peUICH | OHCTP OHCTpP " HE
CHpaBOIIHy}O J-II/ITepaT}]F)}, JIJ—IH cTa”Haa bl B HUPOBaH | UpOBAH | PpCUICH
onpeneacHus XUMHUYECKUX CBOMCTB|PTHBIX | [OJTHO | BEPHBIif | BEpHBIii [ bl
pas3INYHBIX BEIIECTB; TpaKTH | M XOM | XOn
YeCKUX | 00beM | peleHH | pereH s
3a7a4 eu | Bcex, B
mony4 | Ho He | OombIH
CHBI TI0JTy4€e HCTBC
BCPHBI H 3aga4
€ |BepHBIH
OTBETHBI| OTBET
BO BCEX
3agadyax
BJIAJIETH OCHOBHBIMH daxTopamu,|Pemen |3anatu|lponen| Ipoxem | 3axau
ne peleH | OHCTp | OHCTp | M HE
BIIMSAIOIIMMH HA XUMHYIECKHUE IPOUECCH  |1nuina| sis |mposan | uposan |pemen
JHBIX | MOJHO | BEpHBIN | BEpHBINA |  BI
3a71a4 B M X014 X014
KOHKpE | 00beM | pellieHH | pereH s
THOM eu | Bcex, B
npeaMe | moyryd | HO He | GosbITn
THOH €Hbl |Monyde| HCTBE
obmact | BepHBI H 3amaq
u € |BepHbIil
OTBETBI| OTBET
BO BCEX
3agadyax
OIIK-3 3HaTB: Kak HaXOHHTB u KpI/ITI/I‘-ICCKI/I Tect Beimos| Beimon | Beimosn B
HCHUEC | HCHHUEC CHHC TECTE
aHa‘HH?’HpOBaTB HOqueHHyIO TECTa TECTa | TECTa Ha | MECHEC
I/IHq)opMauHIo, KoTOpas HEoOXouMa IS Ha 90- | na 80- [70- 80%| 70%
o 0 0,
peleH s TOCTABIEHHOM 3aauu B 001aCTH 100% | 90% ;}f’;gi
ATOMHO-MOJICKYJIIPHOTO Y4CHHUS, OTBETO
onpeacacHus KHUCJIOTHOCTHU Cpenbl, B
OKHUCJIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB U T.JXUMHUYECKUX PEAKIIHI
yMeTB: rpaMOTHO, HOquHO, Perien 33.]1an/1 HpOZ[eM HpOZ[eM 3aI[a‘I
ne pelIeH | OHCTp | OHCTp | W HE
ApryMEHTUPOBAHO COCTABIIATL YPABHEHUS|crayma | s |mposan | uposan |permen
peaKHHﬁ, nucaTh HMOHHO-MOJICKYJIAPHBIC|PTHEIX | IOJHO [ BEPHBIN | BEPHbIH | bI
ypaBHEHHS, (OPMHUPOBATh COOCTBEHHBIE| Lot | M f XOA4 | XOA
YECKHUX O6’I>€M PCUICHU | pCHICHUS
CYXKICHUA W OHCHKUM B  PE3YJIbTATC|3anau eu |Bcex, B
MOJIy4Y€HUsI  NPOAYKTOB  XMMMYCCKHUX monyt  Ho He | Gombmu
9 o CHbI oJIyue HCTBEC
peakiuii. OtaudaeT ¢akThl OT MHEHHH B pepul| H sanau
obacTh TEeMbl CTPOCHHUS  BEIECTRBA, e |Bepmmbrit
pPacTBOPBI 3JIEKTPOJIUTOB, R IR
DJIEKTPOXUMHUYECKUX IIPOLIECCOB, 3aauax
3aKOHOMEPHOCTH XMMHUYECKUX PEaKIU
Biagers: MeTomaMu Uil aHanu3a 3ajad,|Pewen |3anaun(lIponem Hpoxem | 3axad
ne peweH | oHCTp | oHCTp | M HE
BBIJCAST €€ 0a30BBIC COCTaBIISIOIINE B npukna | siB |uposas | mposan |pemen
TEMaXx: XHUMHYCCKOC PABHOBECHE, |AHbIX | IONHO | BEPHBII | BEPHBIH [ bI
reTePOreHHbIC  JHMCICPCHBIC  CHUCTEMBI, f(ifi;: o6feM pe’;?éIHH peé?eim
Ka4yE€CTBCHHBIN 5 KOJIMYECTBECHHBIH | rxoit cu B

s BCEX,




aHanu3. PerieHreM pa3iuuHbIX BAPHAHTOR|PCAME | NOIYY | HO He | Gonbun

THOH €Hbl |Monyde| HCTBE
3aJa4, OICHUBad UX JOCTOMHCTBA H|,gnacr BepHBI H 3aau

HECOAOCTAaTKHU u € |BepHBIH
OTBETHI| OTBET

BO BCEX
3a7a4ax

7.2 IllpumepHbIN NepeYeHb OLEHOYHBIX CPEJACTB (TUIIOBbIE KOHTPOJIbHbIE
3aJlaHUsl WM MHbIe MATepHAaJibl, HEO0OX0AUMBbIE /ISl OLlEHKHU 3HAHUI, YMECHUH,
HABBIKOB U (MJIM) ONBITA AESITEJbHOCTH)

7.2.1 IlpumepHbIil IepeYeHb 3aJaHUH 1JI OATOTOBKH K TECTHPOBAHUIO
1. TlomydyeHue aleTaTHOro Imiejika U3 LeJITI0JI03bl BO3MOXKHO OJ1arojiaps HaIMuuio B

HEH ...

O osnokcuasbix pparmeHTOB O THAPOKCUIIBHBIX TPYIIIT

O MeTuIeHOBBIX TPyNIl O nukiInyeckux (pparMeHToB

2. O6beM pacTBOpa XJIO0pHJIAa KAIBIUs ¢ MOJISIpHOM KoHIIeHTpanuei 0,1 Monb/,
HEOOXOIMMBIN TSI OcaxAeHHs KapooHaT-uoHoB u3 200 mi1 pacTBOpa kapOoHaTa
KaJiusi ¢ MOJIIpHOM KOoHIeHTpanuen 0,15 Moib/i1, paBeH  MUJUIATUTPAM.
O 200 O 100

O 150 O 300

3. Kucibie conu o0pa3yroTcs B peaklMsIX, CXeMbl KOTOPBIX UMEIOT BHJ ...

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

o CaCO3+H,O+CO, o 2KOH + H,SOq

4. B COOTBETCTBUH C TEPMOXUMHYECKUM YpaBHECHUEM

FeO(rs) + Hz (r) = Fe(1s) + HO(1), A-H® = 23k Ik

Juist moty4deHus 560 r kene3a He0oOX0AMMO 3aTpaTuTh KJ[x Teruia.

O 23 O 230

O 560 O 115

5. [Ipu HarpeBaHuu OEIKOB B BOJAHBIX PACTBOPAX KUCIIOT U MICIIOYEH
MPOUCXOJIUT UX ...

O BbICcanuBaHue O okucnenue

O koHzeHcauus O rugponus

6. [{ns kauecTBEHHOTr0 OOHAPYKEHUSI KapOOHAT-UOHA UCIIOIB3YETCSI pACTBOP
O cpenHeit conun O CHWIBHOTO OCHOBaHUS

O opraHuyeckoro MHIUKaTOpa O CuJIBHOM KHUCIIOTHI

7. Ha BHenIHEM SHEpPreTHYECKOM YPOBHE aToMa 3JIEMEHTa, 00pa3yIolero
BbICIIMI TUApOoKcu coctaBa HOO3 - conepKuTcs  3JIEKTPOHOB.

O 6 o 7

OS5 O 4

8. IIpu paboTte ranbBaHUYECKOTO AIEMEHTA, COCTOSIIETO U3 CEPEOPSHOTO U
MEJTHOTO 3JIEKTPO0B, orpyxkeHHbIX B 0,01 M pactBops! ux HutparoB (E°
(Ag+/Ag)= 0,80 B, E°(Cu*/Cu)= 0,34 B), Ha KaTo/ie MPOTEKAET PEAKILIUS,



yYpaBHEHUE KOTOPOIl UMEET BUI...

O Cu*"+2&=Cu° O Ag°-e=Agt

O Agt+e=Ag° O Cu®-2& =Cu*+

9. Peakiueit noauMepu3alid MOXKHO MOTYYUTh BEUIECTBO, HA3BAHUE KOTOPOTO

O mnepnon O anTpoH

O mHailion O Teduon

10. CBeueHne aTOMOB, MOJIEKYJI WM JIPYTHX YACTUL, BO3HUKAIOLIEE IPU
AJIEKTPOHHBIX MIEPEX0/1AaX U3 BO30YXKAEHHOTO COCTOSIHUSI B OCHOBHOE, Ha3bIBAETCHL. ..

O »smMmuccueint O penakcanueit

O nroMuHEcCHEHUIHEH O doromerpueit

11. Atomsl yrinepoaa B monekynie C,H,s HaxoasTcs B COCTOSSHUM -
TUOpUIU3AIIIH

O sp’ O sp

O sp’ O sp’

12. /Ins cMeleHnst paBHOBECHSI B CUCTEME

Ha(r) + S(18)=H>S(), AH® = -21x ]Ik

B CTOPOHY 00pa30BaHUsl CEPOBOJOPOAA HEOOXOUMO ..

O NoHU3UTH AaBJICHUE O noBBICUTD JTaBJICHUE

O BBecTH KaTaau3aTop O mNOHU3UTH TEMIIEpPATypy

13. B kauecTBe HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKLUAX MMOJIUKOHICHCAIUH
yaiie Bcero oopasyercs ...

O H.S O HO

0 CO; O NacCl

14. BeecTBo, M3MEHAIOIIEE CBOIO OKPACKY B 3aBUCHUMOCTH OT pH cpenbl
Ha3bIBACTCH ...

O xpacurenem O 3nexTposuTOM

O pearenTom O wuHauKaTopoMm

15. lna npurorosienus 2 1 0,1 M pacteopa NaOH tpeOyercss T
TUAPOKCU]IA HATPHUS

O 40 O 4

O 16 O 8

16. Jl;1s1 noBBILLIEHUS TEMIIEPATYPhI KUuIleHHs pactBopa Ha 1,04°C
(Enz0 = 0,52rpan.xr/MoIib) HEOOXOAMMO, YTOOBI KOHIICHTPALIUS

PACTBOPEHHOT'O B HEM HEAJICKTPOJIUTA COCTABIIsLIA MOJTB/KT.
O 2 O 0,2
O 0,1 01

17. KoadgdunmeHT nepea MoJIeKyJI0i BOCCTAHOBUTENS B YPAaBHEHUU PEAKIIUU
KzCI’zO7 + NaN02 + HzSO4 = CI'z(SO4)3 + NaN03 + KzSO4 + Hzo paBCcH
O 3 O 2



O 1 O 4

18. [IpogykTaMu, BEIIEIAIOIIMMUCA HA UHEPTHBIX JIEKTPOAAX MPH DIEKTPOIU3E
BOJHOI'O pacTBOpa cyib(para HATPHsl, SBISIFOTCA ...

O NauO; O Nauwu SO,

O HxuO; O H>uS

19. [Ipu momMomIM JIAKMyca MOYXHO Pa3jIuduTh PACTBOPHI COJIEH

O FeCl, u A1Br3 O Na,SOs u NaCl

O NaCluNa,SO; O K,SO,;u CaBr;

20. Ecnu yBenuuuth gasienue B 10 pa3, To CKOPOCTh IPSIMOM peakinu

H, () + B (r) = 2HBr(r), npu ycioBuu ee 31eMeHTapHOCTH, YBEIIUYUTCS B

pas.
05 0 20 O 50 O 100

7.2.2 IlpuMepHbIH NepevYeHb 3aIaHuil 11l pellleHUs] CTAHAAPTHBIX 327124
Tema 1. OcHOBHBIE CTEXHOMETPHYECKHE 3AKOHBI
U pacyeTsl 10 YPABHEHUAM peaKIuii

3apaya. B3aummojeilicTBuE allOMHHUSL C PACTBOPOM COJISIHOM KHCIIOTHBI
IIPOTEKAET I10 CIEAYIOIEH PEAKIUN:

241 + 6HCI — 2A4ICl;+ 3H>1

B peakuun ywactByror 2,7 kr amomunus. Paccuuraiite o0beM Bojopoja,
BBIJICJIMBIIETOCS B XOJI€ PEAKLIUH, MPOTEKAIOIIEH PU HOPMAJIbHBIX YCIOBUSX, a TaK
xe rpu Temrepatype 28 °C u maBnennn 102 kl1a; abcomoTHYIO MIOTHOCTH BOJIOPOA
¥ TUIOTHOCTH BOJIOPOJIA IO BO3IyXY; MAacCy 00pa30oBaBIIETOCS XJIOPHIa aTIOMUHHUS U
MacCOBYIO JOJII0 AIFOMUAHHUS B HEM.

Pemenue. Peakuus mpoTeKaeT 1o ypaBHEHUIO

241 + 6HCl — 24ICl; + 3H, 1.

B BUAC TEI6J'II/II_IBI npeacTaBuM MOJIIPHBIC MACChl, KOJIWMYCCTBO MOJIb H
COOTBCTCTBYIOIIMEC UM MACChl YYACTBYIOIIUX B PCAKIIMH BCUICCTB.

Al AICI; H;

M, r/mons | 27 |27 +3- 2
35,5=133,5

v, MOJIb 2 2 3

m= M-, 54 267 6

. r
Uro0pl HailTH 00BEM BOJOPOJA, BBIAEIMBLIETOCS B PEAKIMU IPU HOPMaJbHBIX

YCIIOBUSIX, COCTAaBUM IPOIIOPLIUIO:
54 t Al BeIAEnOT U3 KUCIOTHI (22,43) 11 Bogopoaa (1o ypaBHEHUIO PEAKIIIH )



2700 r Al BBLIENSAIOT U3 KUCHOTHI V, 1 BoAopoAa (10 yCIOBUIO 3a7a4M);

2700 - 22,4 -3
V., = ————— = 3360 x.
54
Jist ycnoBuM, OTIMYHBIX OT HOPMaJbHBIX, OOBEM Ta3a paccuuTaeM I10
ypaBHEHHUIO:

v - R-T _ 330831 (273 + 28

V, = = 3678,4 1,
D 22,4 - 102
Wi 1o hopmyre:
_ by Vot T 101 - 3360 - (273+28)
V, = . = T, = 3678,4 .
AOGCOIOTHYIO IIIOTHOCTH BOJIOPO/Ia pacCUUTaeM Mo Gpopmyre:
M
(H,) 2

= = = 0,09 / .
P, Ty T T 4 -

OTHOCHUTEINBbHYO IJIOTHOCTh BOJAOPO/A 110 BO3YyXY paccuuTaeM o Gpopmyie:

8030 _ M(Hz) 2

(Hz)_ M( - g

Maccy o0pa3zoBaBHIETOCS B pEaKIUH XJOPHAA >Kejle3a PacCUUTaeM II0
YpaBHEHUIO PEAKIINU, COCTABUB MTPOIIOPIIHIO:

m
2700+ 4l obpasyor  1Cl3
54t Al ob6pazyror 267 T AICL;
2700 - 267
Maic1, = o4
3
MaccoByto goito xkene3a B AICI; paccunTaeMm, HCXOAsl COOTBETCTBEHHO W3
ATOMHBIX ¥ MOJIIPHBIX MAacC aTOMOB M MOJICKYJI:
133,5 r AICI; coctaBnstor 100 %
27t Al cocraBusor x %;
_ 27 -100
133,5

Tema 2. Kitaccbl HeOpraHm4ecKux coeAMHeHn it

= 0,07.

6030)

= 13350 e.

X = 20,22 %.

3az[at1a 1. Kakue u3 MNEPCUNUCIICHHBIX HUKC BCIICCTB ABJIAIOTCA OKCUAAMMU:

H,CO:;, BeO, K>0, SO,, Mg(NQO;),? Ykaxute ux cBONCTBa (OCHOBHBIE, KUCIIOTHbIE,
ampoTtepHbie). Hanmummre ypaBHEHUS peakInii, JOKa3bIBAIONINX XapaKTep OKCHIOB.

Pemienne. B Hamem npumepe KUCIOTHBIM OKCUIOM sIBJIsieTCs okeu SO.. [lpu
B3aUMOJICHCTBUU C BOJIOM OH 00pa3zyeT cepHUCTyIo kuciory H>SO;, ¢ OCHOBaHUSIMU
Y OCHOBHBIMU OKCHJIAMH — €€ COJIU:



SOz + HzO — H2S03;
SO, + 2LiOH — Li,SO; + H,0;
S02 + NCZQO g Na2S03.

Okcun K;O  mOposIBIAET OCHOBHBIE CBOMCTBA, PACTBOPSIETCA B BOJE C
oOpa3oBaHHEM OCHOBaHMS. BzauMoaelcTByeT C KHUCIOTaMU U KHUCIOTHBIMU
OKCHJaMU C 00pa30BaHUEM COJIEH B COOTBETCTBUU CO CIEAYIOMIMMH PEAKIUIMU:

KO + H,O — 2KOH,
KO + 2HCI — 2KCI + H-0;
KzO + COZ — K2C03.

BeO — amdorepHblii OKCUA, HEPACTBOPUMBIN B Boie. EMy coOTBeTCTByeT
TUAPOKCU]I, TIPOSIBISIOIINNA KUCIOTHBIE CBOMCTBA (H>Be(O; — KUCIOTa) U OCHOBHbBIE
cBorictBa (Be(OH), — ocHoBaHue). AmOTepHbIE OKCHIbI B3aHUMOJCHCTBYIOT C
KHCJIIOTaMM M ILIEJI0YaMHU, a TaKKE C KUCIOTHBIMU U OCHOBHBIMU OKCHUIAMU C
o0Opa3oBaHHEM COJIEH:

BeO + 2HCI — BeCl, + H,0;
BeO + CO, — BeCO:s;

BeO + 2NaOH — Na;BeO, + H-O,;
BeO + KO — K>BeO..

3agaua 2. CocTaBbTe ypaBHEHUS pEAKIIMH MOJTYYEHHS BCEX BO3MOKHBIX COJIEH
IpU B3aMMOJCHCTBUM  THUJAPOKCHAA Oapusi U CEpHHUCTOM KuciaoThl. HazoBute
MOJIyYEHHBIE COJIU.

Pemenue.
Ba(OH), + H>SO; — 2H>0 + BaSO; — cynbsdur O6apus.

[Ipu HeroCcTaTOYHOM J1JIsT 0Opa30BaHMS CPEAHEH COJIM KOJIMUYECTBE OCHOBAHUS
MIOJTy4YaeTCsl KACJask COJIb:

Ba(OH), + 2 H,S0O;— 2H,0 + Ba(HSO3),— runpocynbdut 6apus.

JUis mpeBpamieHusi KHCIOHW COJIM B CPEJHIO HEoOX0AUMO J0O0aBUThH
OCHOBaHHE:

Ba(HCO3); + Ba(OH), — 2BaCO; + 2H.O0.



[Ipy HemocTaTOYHOM 11 0Opa30BaHUS CPEIHEH COJIM KOJIMYECTBE KHUCIOTHI
MOJIy4aeTC OCHOBHAS COJIb:

2Ba(OH); + H,SO; —2H,0 + (BaOH);SO;— runpokcocyiabhut 6apus.

Heo6xomuMo NOMHUTH, YTO TPAaBWIBHOCTh COCTAaBJICHUS XHUMHUYECKOU
dbopMysbl TIpOBEpsSETCS 1O PABEHCTBY BAJICHTHOCTU (CTENIEHM OKHUCIICHUS)
OCHOBHOTI'0 ¥ KHCJIOTHOT'O OCTaTKOB. BaJleHTHOCTh OCHOBHOTO OCTaTKa OIMpeIesieTcs
YUCIOM 3AMEWEHHbIX 2UOPOKCOZPYNNn B MOJIEKYJIe OCHOBAHHMS Ha KHCIOTHBIN
OCTaTOK; BAJEHTHOCTh (CTENEHb OKHUCJIEHUSI) KUCIOTHOTO OCTaTKa — YUCIOM
3amewjeHHbIX aMoMOo8 BOAOPO1a B MOJIEKYJIE KMCJIOThl HA OCHOBHOM OCTaTOK.

3apauya 3. IlpuBeauTe ypaBHEHUE pEAKUUHM TMOJIYYEHHS THUIPOKCHU]IA
amomuHus. Onpenenure ero ceorictsa (mpupoay). Hanummre ypaBHEHUsI peakuui,
JIOKa3bIBAOIIHNE UX.

Pemenue. FI/IILPOKCI/II[ AITIOMUHUA HCJIB3 IIOJYYUTH HCIIOCPCACTBCHHBIM
BSaHMOHCﬁCTBHGM OKCHJa aJIJlOMHUHHIA C BOHOﬁ, T.K. OKCHJ HC paCcTBOPHM B BOJC,
IMO3TOMY €I'0 MOXKHO ITOJIYYHUTH CIICAYIOIIUM ITYTCM:

AI(N03)3 + 3NO0H—>Al(0[’])3 + 3N61N03

I'mapokcun amomuuus  oOnagaeT amM@OTEpHBIMU CBOWCTBAMHU, T.C.
JIBOMCTBEHHOM MNPUPOJOH, CIEHOBATEIBHO, MOKET B3aMMOJICMCTBOBATh KaK C
KUCJIOTHBIMH, TaK U C OCHOBHBIMU OKCHJIAMH, TUAPOKCUIAMHU.
Peakunu, moarBep kaaronme KuCcJIOTHBIE CBOMCTBA THAPOKCUIA:

Al(OI’])s (HAZOZ) + KOH — KAIO,+ 2H20;

2A1(OH);(HALO,) + BaO — Ba(AlO;);+ 3H,0.
Peakiuun, noareepxaaromme OCHOBHbIE CBOMCTBA THAPOKCUAA!

2A1(OH); + 3H>CO; — Al (CO;3); + 6H,0,

2Al(0[‘])3 + 3S03—> Alz(SO4)3 + 6H20

Tema 3. DHepreTuka U HANPABJICHHOCTh XUMHYECKHUX MPOLIECCOB

3aganme 1. Paccuumraiite TeruioBo 3GdEKT XUMHUECKOW peakinH,
IIPOTEKAIOIIE B CTaHIAPTHBIX M300apHO-U30TEPMUYECKUX  YCIOBHSX, IIO
YPaBHEHUIO:

CH4(2) + COQ(g) — 2C0(g) + 2H2(3), cClin
AH'CH, =748 xJIx/momb;,  AH’CO; =—394,0 x]J1/MOJb;
AH’CO =-110,5 xIx/monb;  AH’H> = 0 x]JI%/MOJb.

yKa}KI/ITe, KaKad 9TO PpCaKIMsA 5K30- HJIIN SHAOTCPMHYCCKAL. Kakoe konmuecTtBO



TEII0THI OyeT 3aTpaueHo Ha noiaydenue 30 kr Bojgopoaa?

Pemenne. Temnosoii >pdexT xumuueckoit peakuuu AH’, mporekaromeil B
CTaHJAPTHBIX HW300apHO-U30TEPMHUYECKUX YCIOBUAX, PpACCUUTAEM, IOJIb3YSCh
cieacTBuem 3akoHa ['ecca (3.1):

AH'= X V'AfHonpoa.peaK -2 V'AfHoucx.(f—(f,
AH'= (2-NHCOy.) + 2-AH Ho () = (AH CHy o) + AH CO212)).
AH’=2-(=110,5) +2- 0 — (— 74,8 —394,0) = 247,8 x]JIx.
Tax xkak AH’> 0, T0 poLecc sHOOMepMuUecKuil.

W3 ypaBHeHUs peakuu cleyeT, 4To s noydeHus 2 mojuei (v;) w4 v (m
= v - M) Bogoponaa tpebyercs 3aTpatuth 247,8 x/k Ternotel. Ecnu B pe3ynbrare

npoiiecca 00pa3yercs HHOE KOIMYECTBO BEIIECTBA (1), TO TEIUIOTY PACCUUTHLIBAEM
no popmyne AH= v -AH’/ v,

v, = m/M, v, = 30-10°/2 = 15-10° mouei,
AH = 15-10° - 247,8/2 =1,8585-10° KJ[X.

3agauya 2. B03MOXHO JI CaMONPOW3BOJIBLHOE B3aMMOJICHCTBHE KapOoHaTa
KaJIBIIUSL M OKCHJIa KPEMHUS, MMPOTEKAIOIIEE M0 YPABHEHUIO

CaC03(Kp)+ SiOz(Kp) — CaSi03(Kp) + COZ(Z)
B CTaHAAPTHBIX I/1306apHO-I/130TepMI/I‘I€CKI/IX YCJIOBI/IHX?

Pemenne. Kpurepuem camMoOmpou3BOJIBLHOTO TPOTEKAHHMS TMpolecca B
3aKpBITOM CHCTEME B HW300apHO-U30TEPMHYECCKUX YCIIOBUSX SIBISCTCS YOBLIb
sueprun I'ub6ca. Paccunraem wu3MeHenue sueprun ['mo66ca AG’ B Xone maHHOM
peaxiuy, BOCHONL30BaBILKCL ypaBHenueM AG’ = AH — T-AS’ Bennuuny
WU3MEHEHUS SHTAIBIIUU PEAKIIMHU PACCUUTACM T10 YPABHEHUIO:

AH0=(AfH0 COg(g) + AfHo CaSi03(Kp)) — (AfHO SiOg(Kp) + AfHO CGCO3(,<p)).

OHTanenuu 00pa30BaHMs BCEX YUYACTHUKOB PeakUuu OepeM U3 Tabauibl
CTaHAAPTHBIX (PU3UKO-XUMUYECKUX BEJIUYUH .

AH’CO,y =—-393,5 x]JIx/monw; AH’CaCOjspy = —1206,0 kJIK/MOIB;
AH'SiO5)= —859,3 xJx/Monb; AH’CaSiOsu, = —1584, 1k JIx/MOIIb.

HOI[CTaBI/IB 3HA4YCHHUA B YPAaBHCHUC, IIOJTYyUUM



AH’ =-363,5-1584,1 —(-859,3 — 1206,0) = 87,7 xJ[k.

Bolunciaum  u3MeHeHne oHTpornuu ASmis  peakuuu, NpOTEKaroled B
CTaHJAPTHBIX YCIOBHSIX, UCIIONIb3Ys TaOIUYHbIC JaHHBIE (Ta0:.3.1).

S? CaCOsp= 92,9 JTx/monnK; S?SiOsp) = 42,1 Ik /monbK;
S” COyy = 231,51x/MonbK; S’CaSiOsup) = 82,0 Ix/Monb-K.
AS" = Zv -8 —ZV S ucrson
AS” = 5" COx) + S CaSiOsgy) — S SiOp) — 8" CaCOss,
AS’=82,0+231,6-92,9—-42,1=178,6 /K mm AS’= 0,179 xIx/K.
Paccunraem AG', Boconb30BaBIIUCh HaiiieHHbIMU 3HaueHusamMu AH’u AS”:
AG’= 87,7 —298 - 0,179 = +34,36 xJIx.

ITockonmbky AG’ > 0, TO [gaHHBIA MpOLECC B CTAHZAPTHBIX YCIOBUSAX
CaMOITPOU3BOJIBHO MPOTEKATh HE MOYXKET.

Tema 4. Xumnuyeckasi KHHETHKA U PABHOBeCHe

3apmaya 1. Paccuwuraiite, BO CKOJBKO pa3 U3MEHUTCA CKOPOCTb PEAKLIUH
oOpazoBanust okcunaa cepsl (VI), mpoTekatromieii Mo ypaBHEHUIO

28020+ Oz — 280530,
a) MpyY yBEIMYEHUH KOHILIEHTpauuu okcuaa cepsl (IV) B 2 pasa;
0) mpH yBEJIMYEHUU BHEUIHETO AaBJICHUS B 3 pa3a.

Pemenne. KuHernueckoe ypaBHEHME  pEaKIUU, COIJIACHO  3aKOHY
JEUCTBYIOIIUX Macc, UMEET BUI:

v = k-c

a) 3aluilleM KWHETUYECKOE ypaBHEHHUE IpHu KoHleHTpauuu SO B JBa pasza
00JIbIIIE UCXOTHOM:

uf:¢;k-(2csoz)2z,co2 ‘3=4"’k'(csoz)2‘3coz_

3aTeM HaxOMM OTHOIIEHHE CKOPOCTEH TpoIiiecca:



Takum oOpazom, Tpu yBenuueHUW KoHieHTparuu SO B 2 pa3a CKOPOCTb
peakuu Bo3pocia B 4 pasa;

0) B JaHHOW peaklMy BCE BEUIECTBA HAXOJATCS B Ta3000pa3HOM COCTOSHUH,
MO3TOMY TIPH YBEJIMYECHUH JAaBJICHUS HaJl CUCTEMOM B 3 pa3a 00beM YMEHBIIUTCS B
TpU pa3za, a KOHUEHTPALHUs KaKJIO0r0 U3 PEearupyrolnx BEUIECTB, CJIEIOBATEIBHO,
yBennuuted B 3 pasza. Torjga KUHETUYECKOE YPABHEHUE 3aIUILIEM:

. 2. s . . 2,
U_—bk'(3CSOZ) 63002_027ck (CSOZ) CCOz_

k - P ¢

(Csoz 0

CraenoBaTteibHO, 2

Takum oOpa3zoM, MpU YBEJIMYEHUHU JABJICHHUS B 3 paza CKOPOCTb peakuuu
yBEIMUUTCA B 27 pas.

3anava 2. OxucieHue ceppl IPOTEKAET MO0 YPABHEHUIO
St T O29— SO,

Kax n3aMeHuTcst CKkopocTh 3TOM peakiiuu Mpu YBETUYSHUN PEAKIIMOHHOTO 00hEMa
B 3 pa3za?
Pemienue. B cityyae rereporeHHbIX peaklnil B ypaBHEHHUE 3aKOHA JCUCTBHUS
MacC BXOJIAT KOHIICHTPAIIUU BEIECTB, HAXOIAIIUXCS B Ta30BOM (haze WU pacTBoOpeE.
Kunerndeckoe ypaBHeHHE JUIsl TETEPOTEHHON peaKiuy 00pa30BaHUS OKCHIA CEPhI
JI0 U3BMEHEHUS JIABJICHUSI UMEET BU/I:

IMOCJIC YBCIIMYCHUU 00bEMa B 3 pa3a KOHOCHTPAIOUA KUCJIOpOAd YMCHBIINUTCA TAKKC B

' 1
v=k- 3 o
3 paza: 2,
vo_1 K%
3 k- c 3
CrnenoBaTenbHO, 0, .

Takum 00pa3zoM, Npu yBeIHMUYEHUH O0BEMA PEAKLIMOHHOrO cocyna B 3 pasza
CKOPOCTb PEaKlMi YMEHbIIUTCS B 3 pa3a.



3anaua 3. Bo CKOJIbKO pa3 BO3pacTeT CKOPOCTh PEaKIUU, €CIM TEMIIEpaTypa
yBennmuntces Ha 40 °C? Temnepatypabiii KO3 DHUIMEHT peakiuu paBeH 2.

Pemenue. Cornacuo ypasaenuto Baut-I'oddoa:

PaccuntaeM, BO CKOJBKO pa3 YBEJIUYUTCA CKOPOCTb XHWMHUYECKOW pEaKLUH,
IIOACTAaBUB B ypaBHCHI/Ie JAHHBIC U3 YCJ'IOBI/IH 3aa4yun.
40
t, . 10
2210 H4_ ¢,

)

4

Takum oOpazoM, npu noBbilieHUU Temnepatypbl Ha 40 °C ckopocTh AaHHOU
pEeaKIMK YBETUYUTCS B IIIECTHA/ILIATD Pa3.

3ampaua 4. Peakunua npu Ttemneparype 20 °C mnporekaer 3a 45 c.
TemneparypHbiii ko3 duimieHT ckopocTu peakuuu paBeH 3. Kakoe Bpems
noTpeOyeTcs s 3aBepiieHus 3toi peakuu npu 40 °C?

Pemenue. Paccunraem BO CKOJIBKO Pa3 BO3PACTAET CKOPOCTb PEAKLUU IIPU
YBEIMYEHUH TEMIIEpaTypbl, BOCIIOIb30BaBIINCH ypaBHeHUEM Bant—I odda:

Ut 2 1
—ZZ,y 10
Utl
0 40 -20
40 . 10 0]
o (3 , 20,32 g,
20 Y20

UeMm BbIIIIE CKOPOCTh PEAKIIUU, TEM 3a 00JIee KOPOTKUM MPOMEKYTOK BpEeMEHHU
OHa MPOTEKAET, TO €CTh BpeMs MPOTEKAHUS PEAKINH (7) 00paTHO MPOMOPIIUOHATBHO
e€ CKopocTH ().




Taon=—" =—. =
40 T~ 7g 45=5
Orciona 40 C.

ITpu 40 °C peakiusi 3akoHYUTCA 32 S C.

3amaua 5. Hanumure BbIpakeHUs AJIs KOHCTAHT PaBHOBECHUS CJETYIOIIMX
peaKiuu:

2C0:) + 025 2CO0;),
Ca(OH)zip) + CO) S CaCOs4yp) + H20 0.
Ot xakux (haKTOPOB 3aBUCUT KOHCTAHTA PABHOBECHS?
Pemenne. Peakuus 2CO.) + OS5 2CO;.) TomoreHHas. BripakeHue
JUIS KOHCTAHThI PABHOBECHUS UMEET BU/I;

_ _[co)f
"7 feo? (o]

Peakiuss Ca(OH):iyp) + CO2) S CaCOs4yp) + HOpy TETEPOTEHHAS, IIOITOMY
B BBIp@KCHUE JJI1 KOHCTAHTHI PABHOBECHS BXOJAT KOHIICHTPAIIMH BEIICCTB,
HAXOJSAIIUXCS B JKUJKOM WIIA Ta3000pa3HOM arperaTHOM COCTOSIHUU. BwipaxeHue
KOHCTAHThI PABHOBECHSI IMEET BUI:

KoHncranTa PaBHOBCCHUA 3aBUCHUT OT IIPHUPOALI PCArupyromux BCUICCTB U
TCMIICPATYPhbl, HO HC 3aBHUCUT OT KOHICHTpAIUN BCIICCTB U JABJICHUAI.

3agaua 6. B cucreMe yCTaHOBHMIIOCH PABHOBECHE:
2HI.) S Hop)+ Ly, AH? >0.

Kak Hano u3meHuTh TEMOepaTypy, JaBICHUE W KOHLICHTPALUI PEarcHTOB,
9TOOBI CMECTHTHh PABHOBECHE B CTOPOHY TCUCHHSI PSIMON PeaKiiuu’?

Pemenne.

1. Tlpsamas peakuus sagoTepmudeckas (AH” > (). Cornacno npunuuny Jle
[IaTenbe Npu yYBEIMYEHUHM BHEIIHEH TeMIepaTypbl PaBHOBECHE CMELIAETCS B
CTOPOHY JHJIOTEPMUYECKOro mporecca (MAYLEro C MOMIOUIEHUEM TEIJIOTHI).



CrnenoBarenbHO, 1UIsl CMEUIEHUS PABHOBECHUS BIPABO TEMIIEPATYpPy HAJO YBEIUUUTD.

2. B peakiuu u3 nByx Mojei HI nomydaercst mo ogHoMy mouto Hou I, T.€,
BCETrO JIBa MOJIf, MIOATOMY M3MEHEHHUE JIaBlieHUs HE OyJeT OKa3blBaTh BIMSHHUE Ha
CMEILIEHUE PABHOBECUS CUCTEMBI.

3. CwmemieHue paBHOBECHS BIPABO MOXKHO JIOCTUYb YBEJIUYEHUEM
KOHLIEHTpaluu HI unu yaaneHueM u3 cucteMsl H, U [, 4TO IPUBEAET K YBEIUYEHUIO
CKOPOCTH IPSIMOU PEAKLINH.

Tema 5. Ctpoenne atoma. XumMmn4eckasi CBA3b

3agaua 1. CocraBbTe€ OAJIEKTPOHHBIE (POPMYIIBI aTOMOB 3JEMEHTOB C
nopsankoBsiM HoMepoMm 20 u 35, u3o0paszure pacrpeiesieHue 3JIEKTPOHOB B
KBaHTOBBIX sueiikax. OnpenenuTe MOJ0XKEHUE HIEMEHTOB B IMEPUOAUYECKON
CHUCTEME, CBS3aB €ro CO 3HAYECHHEM COOTBETCTBYIOIIMX KBAHTOBBIX YHCENI U
KOJIMYECTBOM BAJICHTHBIX 3JEKTPOHOB. OrmpelenuTe BaJICHTHOCTh 3JIEMEHTOB B
HOPMAaJIbHOM U BO30YXKIEHHOM COCTOSTHUSIX.

Kakue cBoiicTBa IMPOABJIAIOT aATOMBI 3THX 3JICMCHTOB (BOCCTaHOBI/ITeHbHLIe
500041 OKI/ICHI/ITCHLHLIC), JJIAA KaKOI'O M3 HUX BBIIIC BHGKTpOOTpI/IHaTeHBHOCTB?

Pemenune. Ilo tabmume /.M. MenaeneeBa HaxoAuM CHMBOJIBI 3JIEMEHTOB,
3alMChIBAEM HMX, BHU3Y CJIEBA OT CUMBOJIA CTABUM ITOPSAIKOBBIA HOMEDP, KOTOPBIM
YKa3bIBAET 3aps/l siApa aToMa U KOJIMYECTBO 3JIEKTPOHOB B aTOME.

Jlanee 3anucbiBaeM AJIEKTPOHHYIO (HOPMYJTy aToma, pacipeensis JJIeKTPOHBI
0 YPOBHSM U TOAYPOBHSIM, PYKOBOJACTBYSICh TPUHIUIAMHA JSHEPreTUYECKON
BoirogHOocT U [laynu. OHepreruueckuii ypoBeHb o0OO3Hauaercs uudpod u
COBMAJAET CO 3HAYCHUEM TTITABHOTO KBAHTOBOI'O YHCIIA 7; TIOJyPOBEHb 0003HAYaETCS
OykBamu S, p, d, f, KOTOpBIE COOTBETCTBYIOT OPOMTAIHPHBIM KBAaHTOBBIM YHCIIaM [,
CBEpXY ClpaBa HaJ KOTOPHIMHU 3alUCHIBACTCS] YKCIIO 3JIEKTPOHOB, PACIIOIOKEHHBIX
Ha HUX (Ha S-OpOUTaIN — MAaKCUMAJIBHO J1BA, HA TPEX SKBUBAJIEHTHBIX P-OpOUTAISIX —
MaKCUMaJIbHO II€CTh, Ha TMSITH SKBUBAJIEHTHBIX d-OpOHUTAISIX — MaKCHUMalbHO
JIECSITh).

20Ca 15%2s5°2p°3s?3p°4s?.

MakcuMalabHOE 3HAUCHHUE IJIaBHOTO KBAHTOBOTO YHMCIA, T.€. KOJIUYECTBO
3al0JIHSIEMbIX dHEPreTUYECKUX YPOBHEWM, COBMAJAaeT ¢ HOMEPOM MEpuoja, B
KOTOPOM HAaXOJMUTCS HAHHBIN BIIEMEHT: Huax = 4, IEPpUOL 4.

Howmep rpynnel nansoro snemenra II, T.e. OH coBmagaer ¢ KOIU4ECTBOM
BAJICHTHBIX JJIEKTPOHOB. KaibIui OTHOCHUTCS K JJE€MEHTAaM S-CEMEUCTBA H



COOTBCTCTBCHHO HaXOAUTCA B rJlIaBHOM MMOATPYIIIIC.

Pacnpeﬂeﬂe}me QJICKTPOHOB I10 ssUerKaM 6y,Z[€T HNMCTb BHU.

s p d f
4111

20 A A o

28 A A o

114

B HOpmanpHOM COCTOSHMM y aToMa Kallblus HET HECHapeHHBIX
AJIEKTPOHOB, TO3TOMY €r0 BaJIEHTHOCTh OyJieT paBHa HYyJt0. [Ipu Bo30yxaeHNU
atroma, T.€. COOONIEHWH €My HEKOTOPOH JHEepTruu, SJIEKTPOHBI MOCIEIHETO
PHEPreTHYECKOr0 YPOBHS paclapuBaIOTCS, W y KaJblHs MOSABISIETCS HOBa
CBOOOJHBIX JIEKTPOHA: OJIUH B COCTOSHUH 4S, Apyroi — 4p, a BMECTE C ITUM
BaJICHTHBIE BO3MOKHOCTH KaJdbI[Usl YBEIUYUBAIOTCS C HYJS 10 ABYX.

Kanbuuiti — munuunvit memann, KOTOPbIA IPHU OTa4Y€ IBYX 3JIEKTPOHOB C
MOCIEAHEr0 DHEPreTHYECKOro YpOBHA InpeBpamaercs B uoH — Ca’’,
o0nagaronuii  yCTOMYMBBIM DJIEKTPOHHBIM CTPOCHHUEM IMPEANIECTBYIOMIETO €My
WHEPTHOTO Ta3a aproHa ¢ BOChbMHUAJICKTPOHHON BHEITHEH 000JI0YKOM.

PaccMOTpUM B TaKOM K€ TIOPSJIKE JIIEMEHT, CTOSIINN B TAOIHIIC ITOJ HOMEPOM
35. Oro 6pom:

sBr 1872s*2p®3s°3p°4s°3d'%4p°.

ITo dopmyne MOXXHO BUAEThH, YTO 3TO 3JAEMEHT 4-10 nepuoaa (M. = 4), VII

rpynmnsl (Ha MOCJIEAHEM »HHEPreTUYEeCKOM YPOBHE CEMb DJEKTPOHOB), p-
ceMeNCTBa IIABHOM MOATPYMIIHL.

DneKTpOHHO-TpaduyecKoe n300paxkeHre aroma Opoma OyeT UMETh BUI:
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B HopManbHOM cocTOsSSHUM y OpoMa OJMH HECHapeHHBIH AJIEKTPOH,
MO3TOMY €T0 BaJ€HTHOCTh OyJieT paBHa 1. [Ipu morjomeHun sHEPTrUK cCHavYana
pacmapuBalTCS P-2JIEKTPOHBI, a 3aTeM S-2JIeKTPOHBI Ha CBOOOJaHBIC d-
opOMTaNIN ITOTO K€ DHEPTETUUECKOTO YPOBHS M y Opoma 0o0pa3yrwTcs TpH,
ISTh, CEMb OJWHOYHBIX, PACHapPEHHBIX 3JEKTPOHOB, U COOTBETCTBEHHO OH
MOJKET MPOSBIATH BAJICHTHOCTh B BO30YyKaeHHOM coctosHuu I1I, V, VII.

bpom — munuunuwlii Hememann, €ro aTOM ropa3zio Jerye NPpUHUMAET OJUH
3JIEKTPOH, TMpEeBpallaeTcs B OTPULATEIBHO 3apsKE€HHBIH HOH Br ¢
KOH(UTypaluen deKTPOHOB OJIMKANIIIEr0 UHEPTHOTO Taza Kr, 4eM OTJaeT CeMb
5JIE€KTPOHOB, IpeBpam@asch B Br'’ ¢ kondurypanueii Ar. Bpom o6namaer
3HAYUTETHHO 00JIe€ BHICOKOM AIIEKTPOOTPUILIATETLHOCTHIO, YEM KaJIbITUH.

Tema 6. PacTBOpBI 3J1IEKTPOJIUTOB
3apmaua 1. CocTraBbTe MOJIEKYJSIPHBIE U MOHHO-MOJIEKYJIIPHBIE YpPaBHEHUS
peakIuii B3auMoJICUCTBUS MeXAy pactBopamu BaCl, u Na>SO,, Na.CO; n H.SO;,,
CH;COONa v HCI, Fe(OH); n HNO:s.
[Ipu cocTraBieHNE HOHHO-MOJICKYJISIPHBIX YPABHEHUM 3TH COSTUHEHUS 3aITChIBAIOT
B MOJICKYJIIPHOU (popMe, CHITHHBIC PACTBOPHUMBIE DJIEKTPOJIUTHI — B BUJIE HOHOB.
Jns peakuuu:
BaCl; + Na>;SO,—BaS0O,|+ 2NaCl (MoneKyIsipHOE ypaBHEHUE),
P p H P
CUTIbH.ONI. CUNBH.I]L. CUTIbH.II. CUTIbH.IIL.
Ba’* + 2CI” + 2Na* + SO/~ — BaSO,| + 2Na" + 2CI” (1101HOE MOHHO-
MOJIEKYJISIPHOE YpaBHEHUE),
Ba’* + SO/~ — BaSO,] (cokpalleHHOe HOHHO-MOJIEKYJIIPHOE YPABHEHHE).
Peakusi BO3MOXHaA, TaKk KaKk OHAa COIMPOBOXKIAETCS 0Opa3oBaHHEM
TPYAHOPACTBOPUMOrO coenuHeHust BaSO,.
Na,CO; + H>SO; — Na>SO, + H>O + COQT
p p p cnab.on. eas
CUTbH.IN.  CUTbH.DL. CULLH.I].

2Na" + COs°™+ 2H" + SO/~ — 2Na" + SO/ ™+ H,O + CO:t



2[‘[+ + C032_—> HzO + COzT
PeaKHI/IH IIPOTCKACT, TAK KaK COIIPOBOXKAACTCA O6paSOBaHI/I€M 2a3006pa3H020

coeounenusi CO, u cnabozo anekmporuma H>O .
CH;COONa + HCl — CH;COOH + NaCl,

p p P p
CUNbH.O.  CUNbH.ON. CNA0.91. CUTbH.I]L.

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

CH;COO™+ H" — CH;COOH.

B pesynbrate 3T0M peakiuu oopasyercs ciaaowiii anektpoaut CH;COOH.

Fe(OH)3 + 3HN03 S Fe(N03)3 + 3H20

H p p cnab.o1.

Ca0.3]1. CUIbH.OJI. CUTIbH.IIL.

Fe(OH); + 3H' + 3NO;™S Fe'' + 3NO;™+ 3H.0

Fe(OH);+3H" S Fe'" + 3H.0.

Peakuust oOpatuma, Tak Kak CpeAu UCXOJHBIX BEIIECTB U CPEIU MPOTYKTOB
pPEaKIU €CTh CIa0bIe JIEKTPOJIUTHI.

3agaua 2. Beumcnute pH pacTBopa THUIPOKCHUAA KaldbLHs C MOJSPHOU
koHueHTparnueit 0,005 moinb/n, cuurtas nuccounaruto Ca(OH), noaHOM.

Pemenne. pH = — [g [H']. TuapoKcu Kaublus Ipy JUCCOMMAIIMN 00pa3yeT
WOHBI KaJbITUs U ruapokcua-uonsl: Ca(OH); S Ca’" +20H". KonueHrpaius noHoB
OH cBsi3aHa ¢ KOHIlEHTpanuei noHoB H' HOHHBIM Tpou3BenacHueM Boasl: [H'] -
[OHT = 107, Otcroma [H'] = 107*/[OH].

N3 ypaBHEeHUs IuccOUMALMU  CIIEAYET, YTO

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

Tema 10. 3JICKTpOI[H]>Ie NOTCHIHUAJIBI U TAJIbBAHNYCCKHUE 3JICMCHTDI

3agaya. ['albBaHUYECKUI DJIEMEHT COCTOUT M3 XPOMOBOTO M OJIOBSIHHOI'O
ANEKTPOJOB B pacTBOpax HMX HUTPAaToB. COCTaBbTE CXEMYy TralbBaHUYECKOTO
AJIEMEHTA, HANMIIWUTE YpPAaBHEHUS JJIEKTPOAHBIX IPOLECCOB U TOKOOOpasyrolien

CC1r3+ CSn2+
peakiuu. Beruncnure DJIC: a) mpu cTaHIApPTHBIX YCIOBHSX ( = =1

CC 3+ c 2+
r Sn
MOJIb/JT); 0) MPU KOHLIEHTPALUAX = =0,01 MOJIB/JI.

Pemenne. [Ipu cxemMmatnyeckon 3aliCcy TAIbBAHUYECKOTO 3JIEMEHTA TPAHUIIA
paszielia MeXJy METauIOM M PacTBOPOM OOO3HAYAETCS BEPTUKAIBHOM YEpTOM,
rpaHulla MEXAY PacTBOPAMHU JJIEKTPOJIUTOB — JIBOMHOM BEPTHUKAIBHOW YEPTOM.
AHOJ 3aIMCHIBA€TCs ClIeBa.

CpaBHuM CTaH/IapTHBIC BJIEKTPOIHBIC MOTCHIAAIBI METAaJJIOB:

0 0
E E .
cr’t/er’= — 0,74 B, ~sn**/sn’= — 0,14 B. Xpom, kak Gojiee akTHBHBII MeTalll,



ABJICTCS aHOOOM, a OJIOBO — KaTOOOM.
3anuieM CXCMY I'aJIbBAHUYICCKOI'O 3JICMCHTA.!

(-) Cr | CHNOY)s || Sn(NO3), | Sn (+)

T () Cr| Cr** || Sn** | Sn (+);
5JIEKTPOJIHBIE TIPOLIECCHI
anomubiii:  Cr’— 3e” — Cr'" (pouecc OKUCIEHHs), x 2
KatofHelii: Sn’t +2e” — Sn’ (upomecc BOCCTaHOBIEHHMS); X 3

ypaBHEHHE TOKOOOPAa3yIOIIEH PEaKIUH:
2Cr°+ 38n*" — 2Cr" + 351’
Beraucium snexrpoasmkyinyro cuiy (DJ1C):

a) crangaptayro 2JIC EO, To ecth JJIC nneMeHTa NpU CTaHAAPTHBIX
YCJIOBUSIX, KOT/Ia KOHIIEHTPAIlMM MOHOB METajula paBHbI 1 MOJIb/JI, pacCuuTaeM Io

ypaBHEHHUIO:
0 0

Eo _ E’ = ESn2+/Sn0_ ECr3+/Cr°,

Kamooa — E anoda

E0=_0,14 - (- 0,74) = 0,60 B;
6) B YCJ'IOBI/ISIX OTJIMYHBIX OT CTaHI[apTHBIX CHadalJia pacch/ITaeM 110
ypaBHeHmo HepHCTa OTOCJIBHBIC C-)J'IGKTpO)IHBIG IIOTCHIIMAJIbl MCTAJIJIOB:

E o 0,059 lgc ..
sn?*/sn’~ “sn?*/sn® 4 2 sn
0,059 0,059
Eseiso= 014+ 2 igl02=_014+ 2 -(2)=_020B:
. 0,059 lgc
a0 B e + 3 ar”

B

0,059 0,059

E_.
c’tie’=—0,74+ 3 [gl0?=-074+ 3 -(-2)=-10,78 B;
a 3ateM mo ¢opmyne BbraucauM JJIC, ydHuTBIBas, 4TO OJOBO OCTAJIOCh

KaToaoM, a ITMHK — aHOAOM:
E = ESn2+/Sn0_ ECr3+/CrO +
€= _0,20-(~0,78)=0,58 B.

7.2.3 IlpumepHbIi epevyeHb 3aJaHNH ISl PelIeHUs MPUKJIATHBIX 32124
Tema 12. Koppo3us 4 32101 Ta MEeTAJIMYECKHUX KOHCTPYKIMH

3amaua 2. M3znenue u3 xene3a ¢ IPUMECHIO HUKENST HaXOAUTCS BO BIAXKHOU
cpelne, coaepKalen yrJIEKACHBIA ra3. YKaXUTE, 10 KAKOMY MEXaHU3MYy IIPOTEKAET
KOPPO3HOHHBIN MPOLECC, U HANMILINATE €r0 YPABHEHUS.

Pemienne. Yriekucibiii ra3 B3auMOJICHCTBYET C BOJIOM M 00pa3yeT ciaadyro



yrosibHy10 kuciory CO,+ H,O S H,CO; koTopas ITUCCOIHMUPYET M0 yPaBHEHHUIO
H-CO; S H™ + HCO;. Takum 00pa3om, pacTBOp, B KOTOPOM HAXOAMTCS HM3JEIHE,
OyAeT MPOBOIUTH IIEKTPUUECKHM TOK, U OKHUCIHUTEIEM B HEM SBIIAIOTCS KATHOHBI
H'. Koppo3usl, clieIoBaTeIbHO, MPOTEKAET 0 JIEKTPOXUMUUYESCKOMY MEXaHU3MY.
3anuiemM cxeMy BO3HHKIIETO KOPPO3MOHHOTO AJIEMEHTA!
Fe | H", HCO;| Ni

0
. E~ ..
Keneso Fe 6onee aktuBHbIN MeTamn ( Fe’'/Fe’= — (0,44 B) ueM HUKEIb, OHO
EO
. 2+ -0
SIBJISIETCS aHOJIoM, a Ni — katoaom ( Nio'/Nit= —(,25 B).

Cxema 2JIEeKTpPOXMMHUYECKON KOPPO3HUM XKENe3a C IPUMECBI0 HHUKENSA B BOJE,
coAepKaleH YIIEKUCIbIN ra3, IPEJICTaBICHA HA CXEME.

H*
HCO5 \ \
FK@+ ’%927 Ee2t 1

e e ¢ T

Ni

D Fe

Cxema 3IeKTPOXUMUYECKON KOPPO3UU KeJe3a B KUCIIOW CPeie

Ha mnoBepxHoctu xene3a  (aHOAAa) NPOUCXOIUT TMPOIECC OKHUCIICHHUS.
VpasHenue anognoro npouecca (anox Fe'): Fe' — Fe'™ + 2e”.

JKeneso B Bujie HOHOB Fe’ epexouT B pacTBOP, a SIEKTPOHBI IIEPETEKAIOT HA
HUKeNb. [[OBEpXHOCTh HHUKENS 3apspKaeTcsl OTPUIIATENIbHO, K HEW W3 pacTBopa
MOJXOAT KaTUOHBI BOJAOPO/Ia, IPUHUMAIOT AJIEKTPOHBI M BOCCTAHABIMBAIOTCS.

VpasHenue karogHoro npouecca (karog Ni%):  2H' + 2e”— H..

7.2.4 IlpumepHbIi epevyeHb BONPOCOB /IJisl MOATOTOBKHU K 3a4eTy

He npenycMoTpeHO yueOHBIM TIaHOM

7.2.5 IlpumepHbIii epeyeHb 3aJaHNH /151 pellleHUus] NPUKJIATHBIX 32124

Cmpoenue geuecmea u peakyuoHHAasA CHOCOOHOCMb 6eUieCng

OCHOBHBIE KJIACChl HEOPTraHUYECKHUX COCAUHEHUM: OKCUJIbI (KHUCIIOTHBIE,
OCHOBHBIE, aM(}OTEpHbIE), THUIPOKCUABI (KHUCIOTBHI, OCHOBaHHS, amM(pOTEpHbIE
TUAPOKCUIIBI),  coiM. [IpuHIMIT KHUCIOTHO-OCHOBHOro B3aumoaeictBus. Coiu
KHCIIbIE, CPEHUE, OCHOBHBIE.

OO0muMe KBaHTOBO-MEXAaHWYECKHE TMPEACTABICHHS O CTPOCHHUE aToma:
BOJIHOBAsl MPUPOJa MUKPOYACTHUIl U AJICKTPOHOB, AJICKTPOHHBIE O0JaKa, aTOMHbBIC
opbutanu, sapo artoma. YpaBHenue Illpenunrepa. KBaHTOBBIE dYHMClIa Kak



XapaKTepUCTHKA COCTOSIHUS DSJEKTPOHOB B aTOME: TJIaBHOE, OpPOHUTAJIbHOE,
MarHuTHOE, CIHHOBOE. Tumbl aToMHbIX opOutanen. [IpuHIUIBI pacnpeneneHue
3JNIEKTPOHOB B arome. llocinenoBaTeslbHOCTh 3alOIHEHUS aTOMHBIX OpOWTAlIeld B
coOoTBETCTBMHM € UX dHepruen. [Ipasuno Kneukosckoro. [Ipunnnn [Taynu n npasuio
I'yupa. DnexTpoHHble KOH(DUTypallii aTOMOB U MOHOB.

[lepuomnueckunn 3axkon .M. MenneneeBa. Ilepuonuueckas cucrema JI.U.
MenneneeBa Kak ecTecTBeHHas Kiaccuukamus siaeMeHToB. CTpykTypa
NEPUOJANYECKON CHUCTEMBI: MEPUOJ, PAA, Tpymnmna U noAarpymnma. IlepuonudHocTts
U3MEHEHUE CBOMCTB D3JIEMEHTOB B IpEJENIax NEPUOJOB M TJIABHBIX IOJATPYIIIL.
DHeprus MOHU3AIUH, CPOACTBO K AIEKTPOHY, AIEKTPOOTPULIATENIBHOCTE. VI3MeHeH e
KUCJIOTHO-OCHOBHBIX Y OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB COCUHEHUM.

MexanusMm 00pa3oBaHHs KOBAJICHTHOW CBs3M. OOMEHHBIH UM JOHOPHO-
AKIIETITOPHBIA MEXaHU3M 00pa30BaHUs KOBaJECHTHOU cBs3u. CBOMCTBA KOBAJICHTHOU
cBs3u. CurmMa- U MH-CBSI3M, HANPABJICHHOCTh W JHEPIHs CBS3W. | mOpummsarus
aTOMHBIX OpOWTaNIel, T€OMETpUYECKasl CTpPyKTypa Mojekyd. KoBajieHTHas CBs3b
nossipHass ¥ HenojsgpHad. [lomspHocte Monekyn. Monnasa cBsa3e. CrpoeHune
COCAVMHEHNH C MOHHBIM THIIOM CBSA3U. BaJlEHTHOCTH 3JIEMEHTOB B HOPMAJIBHOM U
B0O30Y>KJICHHOM COCTOSIHUSIX: CTEII€Hb OKHMCIICHUS U 3apsAJ]l aTOMOB B COEIMHEHUSX.
OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE TPOLECChl. OKHCIHUTENH, BOCCTAHOBHUTEIH.
Crenenp okucnenus. OmnpenesieHne OKHCIUTEIbHO-BOCCTAHOBUTENBHOM POJIN
COCIMHEHMsI TI0 CTENEeHM OKHCIeHHs aToMoB. PaccranoBka koa(d@uimeHToB B
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUSAX METOJIOM JIEKTPOHHOTO OajaHca.

Xumuueckans mepmoouHaAMuUKa u Xumu4ueckas KUHemuKa

OCHOBHBIE TEPMOAMHAMHYECKHWE TMOHATHUS: CHUCTEMa, TOMOTEHHAas W
FETEPOreHHAasl CHCTEMA, M30JIUPOBAHHAsI 3aKpbITas CHUCTEMA, CUCTEMa OTKPbITas,
nmapaMeTpbl COCTOSHUSI CHCTEMBI, TepMoauHamMuyeckue GyHKuu. BHyTpeHHss
Heprusi W OHTa’mbnusa. TemnoBod 3¢deKkT peakuuud. DHIOTEPMHYECKHE U
JK30TEPMUYECKHUE TPOLECCHl. 3aKOH ['ecca M CIENCTBUSA, BBITEKAIOIIME U3 HETO.
CranpmapTHas SHTaNbIUS 0Opa30BaHUs CJIOKHOTO BellecTBa. TepMOXMMHYECKUE
ypaBHEHUS. DHTPOIUS U U300apHO-U30TEpMUYECKHUI ToTeHIan. HanpaBieHHOCTh
XAMUYECKUX Tpoueccos. I, Il Hauana TepmoauHaMUKH.

Xumuyeckass KuHeThka. CKOpOCTh XMMHUYECKMX pEakUuil. ODHeprus
aKTUBallUM. YpaBHEHHE AppeHuyca. 3aBUCUMOCTh CKOPOCTHM pEaKUuu OT
KOHILICHTPALIMM pEarupyrolux BEIIECTB W JaBJICHUSA. 3aKOH JEWCTBUS Macc.
Kunernueckue ypaBuenusa. KoHcTaHTa CKOpOCTH peakiuu.

BnusiHne temnepaTypsl Ha CKOPOCTh XMMHUYECKOM peakUuu, paBwio BaHT-
lodpda, temmeparypubiii kodbdumnment. Brnusaue katanmmzaTopa Ha CKOPOCTh
peakiuu. CylHOCTh KaTalu3a.

[Ipoueccel  oOpatuMble W HeoOpaTHUMble. XHUMHUYECKOE pPaBHOBECHE.



Koncranta xmmumueckoro paBHoBecus. [lpunuun Jle-Illarense. Brausnue
TEMIEPATypbl, KOHLEHTPALUM, JABJICHHUS M KaTalIu3aTopa Ha CMEUICHUE
PaBHOBECHSL.

Pacmeoput. /Tlucnepcuvie cucmemol

OO6mras xapaktepucTuka pacTBOpoB. CroOCOOBI BBIPAKEHUS KOHIICHTPAIIUU
pacTtBOopoB. MonsipHas, MOJISJIBHAST KOHILIEHTPALUs, MOJSpHas, MaccoBas IO,
MOJISIpHAsI KOHIIEHTpALMsl SKBUBAJICHTOB. JlaBiieHue mapa pacTtBOpoB. 3akoH Payiis
JUISL PacTBOPOB HEAJEKTPOIUTOB. [loHMKEHHME TeMIlepaTypbl 3aMep3aHus H
MOBBIILICHWE TEeMIIepaTypbl KHUMEHUS pacTBOpoB. Kpuockomus, 30yIHOCKONUS.
OcmMmoc, ocMoTudeckoe nasiienue. 3akoH Baut-I'odda.

Teopust BNEKTPOIMTHUYECKOM JUCCOUMALMU  AppeHuyca. DIEKTPOJIUTHI
cwibHble U ciabble. CTeneHb U KOHCTAHTHI TUCCOIUAIUMU. DIIEKTPOIUTHYECKAs
JMCCOLMALINS CUIIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB: KUCJIOT, OCHOBAaHUM, COJIEH B BOJIE.
Crynenyaras qucconuanus. loHHbIe peaknuu. Y CIIOBUS TEUCHUS PeaKIuii o0OMeHa B
pacTBOpax dJEKTPOJIUTOB. OIJIEKTPOIUTHYECKass Juccouuanuss Bonbl. HoHHOE
npousBeneHue Bojbl (Kw). Bogopoansiii mokazarens pH kak Mepa KHCIOTHOCTH U
1esIo4HoCTU cpebl. pH kucnot u ocHoBanuil. [lonsitue 06 naAnKaTopax. Okpacka
WHIVMKATOPOB B Pa3auyHbIX cpeaax. [ maponus coneir. Coau THAPONU3YIOMIMECS 110
aHHWOHY, MO KaTUOHY, Heruaposmsyromuecs conu. M3menenune pH cpensl npu
ruaponnze. BrausHue BHEMHUX (PAKTOPOB Ha CTENEHb MOJHOTHI THUIPOJIU3A.
BydepHbie cucTemsl.

[ToBepxHOCTHBIE siBAeHUST M ajacopOums. JlucmepcHble CHUCTEMBI, HX
knaccupukaius. Komnonansie cucteMbl. Y CTOWYMBOCTD IUCTIEPCHBIX CUCTEM.

Anexkmpoxumuueckue cucmemol

DNEKTPOJIHbIA TOTEHIMAJ, MEXAaHU3M €ro BO3HUKHOBEHHUS. YpaBHEHHE
HepHcra. DnexkTpoxuMudeckuil psii HanpspKEHUH MEeTaIIoB. THUITBI JIEKTPOJIOB.

lanpBannueckne aneMeHTH. M3MepeHue  SIEeKTPOABIKYILIEH  CHIIBL
[Momapuzanuss u nepeHanpsbkeHue. XUMHYECKUME HMCTOYHUKM TOKA: NEPBUYHBIC
raJbBaHUYECKUE FJIEMEHTHI, aKKyMYJISITOPBI, TOTUIMBHBIE 3JIEMEHTHI.

Koppo3ust meramnoB. Buael koppo3uu. MexaHU3M 3JIEKTPOXHUMHUYECKOU
KOPPO3UU. 3allliuTa METAJUIOB OT KOPPO3UH. METAIITNYECKUE TTOKPBITHS.

Ilonumepot u onuzomepoi

[lonarue o noaumepax u onucomepax. OpraHMYECKHE U HEOPraHUYECKHE
OJIMMEPBL. MeTOABI NTOMydYeHUsT TOJIMMEPOB: MOJMMEPU3aLs, OJIUKOHICHCALIHS.
XUMHUYECKOE CTPOCHUE U CBOMCTBA MOJIMMEPOB. JleCTpyKIHs TOITUMEPOB.

buomnonumepsl: omcaxapuibl, MOJIUU30IPEHBI, OCIIKH.

Memoodvl Xumuuecko2o uccie006anus 6eulecms

Xumuueckas UAeHTU(UKAIUS BEMIECTB. AHATUTHYECKUN curHaid. OCHOBBI
KAQ4ECTBEHHOI0 W KOJIMYECTBEHHOTO aHa/n3a. KaueCcTBEHHbIE pEakiMyd Ha HOHBI.



Xumuyeckue, (PU3NKo-XxuMHUUECKHe U (PU3NYECKHUE METO/Ib aHAIN3A.

7.2.6. MeToauka  BBICTABJIEHHUS] OLEHKH TMPH  TNPOBeAeHUH
NMPOMEKYTOYHOM aTTeCTAUMHU

JUJ1s CTyIEHTOB QUHOTO 00YYEHUS IK3aMEH MPOBOAUTCS 110 OUIeTaM, Kax bl
U3 KOTOPBIX COJEPKHUT 2 TEOPETHYECKHX BOIpPOCA M3 Pa3HbIX TEM H3YyYEHHOI'O
Mmatepuasia v 1 3agaun. [Ipu npaBUiIbHOM pEICHUH 33]1a4 WIH IPABUIIbHBIX OTBETAX
Ha 2 TEOPETUYECKUX BOIPOCA, CTYJACHTY CTABUTCS OLIEHKA «YyJOBJIETBOPUTEIILHOY.
Ecnu cryseHT npaBUiibHO pelini 3a7adyy M MNPaBHIBHO OTBETHJI HAa OJMH U3
TEOPETUYECKUX BOIIPOCOB, €My CTAaBUTCA OLEHKa «xopowo». Eciau cTyneHT
NPaBWJIBHO PEUIWI 3aJladyy U MPaBWIBHO OTBETHJ Ha JBAa TEOPETUYECKHX BOMPOCA,
€My CTaBUTCS OLIEHKA «OTIMYHO.

"JI1st CTYIEHTOB 3204HOTO OOYYEHHs DK3aMEH TIPOBOMTCS IO TECT-OUIIETAM,
KQXKJIbIH U3 KOTOPBIX coJiepkuT 10 BorpocoB u 3amauy. Kaxaplil npaBuiIbHbBINA OTBET
Ha BOIPOC B TecTe oneHuBaeTcs | Oamnmom, 3amada oueHuBaercs B 10 Oanios.
MakcuManbHOE KOJIMYEeCTBO HAOpaHHBIX 0amioB — 20.

1. Onenka «HeynoBneTBOPUTENBHO» CTABUTCS B CIydae, €CIM CTYAECHT
HaOpan meHee 6 6aIoB.

2. Ouenka «Y IOBIETBOPUTEIHHO» CTaBUTCS B CIy4ae, €ClIU CTyACHT HaOpas
ot 6 10 10 6amnoB

3. OueHka «XO0pouio» CTaBUTCA B CiIy4ae, eciu CTyeHT Ha0paui ot 11 go 15
0aJIoB.

4. Onenka «OTJIMYHO» CTABUTCS, €CJIM CTYJIeHT Habpai ot 16 go 20 6amnoB

7.2.7 IlacnopT OLIEHOYHBIX MAaTEPHATIOB

Kon
No KOHTPOJIH HaumenoBanu
I /;I KoHTponupyemsbie pa3aensl (TEMbI) AUCIUTUTMHBI pyeMoi | € OLIEHOYHOTrO
KOMIICTCH cpeacTBa
180505
1 CtpoeHue BelecTBa W PEeaKIMOHHAs CIIOCOOHOCThH BEUIECTB VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3almuTa
pedepara.

2 OCHOBBI XUMHUYECKOH TEPMOJIMHAMUKU U KHHETUKU VK-1, Tecr,

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

3 PactBopsl. JlucniepcHble cHCTEMBI VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3amuyTra




pedepara.

4 DNEKTPOXUMHUUECKUE TIPOLIECCHI VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3amura

pedepara.

5 TonuMepsl U OJTUrOMEPbI VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3aluTa

pedepara.

6 XuMuueckas uaeHTHOUKALHS VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3amuTa

pedepara.

7.3. MeToanueckue MaTepHAJbl, ONpedeJAKINNEe  NPOUeIypPbl
OLICHMBAHUS 3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH

TecTupoBanue ocymiecTBISIETCS, TUOO0 MPU MOMOIIHA KOMIBIOTEPHOM CHCTEMBI
TECTUPOBaHUS, JTMOO C WCIOJIH30BAHUEM BBIJJAHHBIX TECT-33JIaHU Ha OyMaKHOM
Hocutene. Bpemst tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISIETCSI MPOBEpPKA TeCTa
3K3aMEHATOPOM U BBICTABIISIETCA OLIEHKA COTJIACHO METOJMKHU BBICTABICHUS OLIEHKHU
IpU IPOBEACHUU MTPOMEKYTOUHON aTTECTALNH.

Pemienrie cTaHmapTHBIX 3a7ad  OCYIIECTBIACTCS, JUOO TMpU TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, IUOO C UCIOIB30BaHUEM BBIIAHHBIX 3a7a4
Ha OymakHoM Hocutene. Bpems pemenus 3amay 30 muH. 3aTeM OCYIIECTBISETCS
IIPOBEPKA PELICHMS 3aJa4 3K3aMEHAaTOPOM M BBICTABISETCA OLIEHKA, COTJIACHO
METOJMKH BBICTABJICHHUSI OLICHKHU MPU MPOBEICHUH MPOMEKYTOUHOM aTTECTALUU.

Pemenne mnpuKIagHBIX 3a7a4  OCYIIECTBISETCS, JUOO TMPU TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, TMOO C UCIIOIH30BAHUEM BBIJIAHHBIX 334
Ha OymakHoM Hocutene. Bpems pemenus 3amad 30 muH. 3aTeéM OCYIECTBISETCS
NPOBEPKA PEIICHHS 3aJad 3K3aMEHATOPOM U BBICTABISETCA OILIEHKA, COTJIacHO
METOJUKH BBICTABJICHUSI OLICHKHU MPU MPOBEICHUN MMPOMEKYTOUHOU aTTeCTaIUU.

8 YYEBHO METOANYECKOE N UTHOOPMAIIMOHHOE
OBECIHHEYEHMUME JJUCIUIIJINHDBI)
8.1 Ilepeyenp y4eOHOU JHUTEepaTypbl, HEOOXOAUMOM [JIsi OCBOECHMS
AUCUMILTHHBI
1. Koposun H.B. Obmas xumusi: y4e0. ajs CTy. yUYpekAeHHU BbICHIL. Tpod.

obpazoBanus / H. B.KopoBun. — 13-e uzn., nepepab. u non. — M. : U3naTenbckuit

HEeHTp «Akanemus», 2011. — 496 c.

2. I'muuka, Huxomait JleonnmoBuu. OOmast xumus [Tekct] : yued. mocobue :
nonymerno MO CCCP / I'munaka, Hukonai Jleonnnosuy ; mox pen. B. A. IlonkoBsa, A.
B. Ba6koga. - 18-¢ u31., nepepad. u gom. - M. : FOpaiit , 2012

3. Xumus [Tekct] : yuebHOE mocobue / BopoHek. roc. apXUTEKTyp.-CTPOUT.
yH-T ; o obut. pea. I'. I'. KpuBnesoii. - Boponex : [0. u.], 2013




4. Apremenko, A.M. Opranndeckast XuMusi: yaeO. JUIsi CTPOUT. CIIeIl. By30B /
A.W. Apremenko.- 5-e uz., uctp. — M.: Beicmas mikosa, 2002. — 559 c.

8.2 IlepeuyeHbr HHGPOPMALMOHHBIX TEXHOJOIMH, HCHOJIb3yeMbIX IPH
OCYIIECTBJIEHHMN O00pPa30BaTeJLHOIO TMpolecca MO0 JAUCHUILUIMHE, BKJIOYas
nepevyeHb  JUIEH3MOHHOr0  NPOrPaMMHOIO  olecledYeHUsi, PpecypcoB
UH(POPMALMOHHO-TEJICKOMMYHUKAUMOHHON ceTH «MHTEepHET», COBpeMEeHHBbIX
npogeccHOHAIbHBIX 023 JaAHHBIX U HH(POPMANIMOHHBIX CNIPABOYHBIX CHCTEM:

1. P7-Oduc.Ilpodeccuonanbusiii ([{eckronHas Bepcusi);

- Astra Linux Common Edition TY 5011-001-88328866-2008 Bepcuun 2.12.

2. Windows Pro Dev UpLic A Each Academic Non-Specific Professional;

- Office Std Dev SL A Each Academic Non-Specific Standard;

- Windows Server Std Core 16 SL A Each Academic Non-Specific Standard.

3. CIIC KoucynerauT bromkerneie opranuzamuu: Bepcus  Ilpod
CHeIUaIbHBINA BBITYCK.

4. Microsoft Win Pro 10 32-bit/64-bit Russian Russia Only USB <FQC-

09118>.

5. Dnekrponnas omonmoreka BI'TY https://bibl.cchgeu.ru/catalog/

6. DnexkTpoHHO-OMOMoTeyHas cuctema "Jlane" https://e.lanbook.com/

7. Koncynwrantllntoc https://www.consultant.ru/

8. 'OCT Okcnept — enunas 6aza [OCTo PO https://gostexpert.ru/

9. DnextponHo-6ubMUoTeyHas cucrema [IPR SMART
https://www.iprbookshop.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA J1JIsA
OCYHWECTBJIEHUA OBPAZOBATEJIBHOI'O ITPOLIECCA
Yueono-nabopamopnoe ooopyoosanue

1. YueOHo-1abopaTopHbI KOMIUIEKC « XUMHS»  -ayad. 6421

2. Nonomep H-160 - ayn. 6421

3. Jlabopatopusiit pH-meTp JIITY-01 -ayn. 6421
4. lllkad ¢ BBITSDKHOM BEHTHIISAIIUCH -ayn. 6421
5. JlabopaTtopHasi XuMHYECKasi ToCcy/1a -ayn. 6421
6. AKBaAUCTHILIATOP - ayq. 6422

Texnuueckue cpeocmea ooyuenus
1. HoytOyk - otaen opranu3anuu u odecredeHus yaeOHoro npoiecca
MeauanpoeKkTop nporpaMm - OTAE] OpraHU3aluy U 00ecreyeHus: yueOHoro
nporecca.

10. METOIUYECKHUE YKA3AHUA JJ151 OBYUAIOIUXCHA 1TO
OCBOEHMUIO JUCHUIIJIMHBI (MOY JIs1)
[To muctmminHe «XUMHUS» YATAIOTCS JICKIIUU, MTPOBOISATCS J1a0OpaTOpPHBIC
paboTHI.


https://www.iprbookshop.ru/
https://gostexpert.ru/

OcHOBO# U3y4YeHUs JUCIIUILTUHBI SIBJISIOTCS JIEKLMHU, Ha KOTOPBIX U3JIaralorcs
HanboJsiee CyIIECTBEHHbIE U TPY/JIHBIE BOMPOCHI, a TAKXKE BOIPOCHI, HE HAIlIEIINE
OTpaKEHUS B YUEOHOM JIUTEepatype.

JlabopaTopHble paOOTHI BBIOJHAKOTCA Ha Ja0OpaTOpHOM OOOpPYAOBaHUHU B
COOTBETCTBUH C METOJIMKAMH, TPUBEACHHBIMH B YKa3aHHSIX K BHITOJTHEHHUIO padoT.

Bun yueOHbIX 3aHATHI

JlesaTenbHOCTh CTyIeHTa

Jlexmusa

Hammcanne KOHCIIEKTa JIEKITNH: KpaTkKo, CXEMaTHU4HO,
MOCTIEIOBATENbHO (PUKCHPOBATH OCHOBHBIE TIOJOXKEHHS, BBIBOJIBI,
bopMyTUPOBKH, 00O0OIIEHHUS; TTOMEYaTh BAXKHBIE MBICIH, BBIJCISTH
KJIIOUEBbIE CJIOBA, TEepMHUHBI. [lpoBepka TEpMHUHOB, NOHATHH C
IIOMOIIBIO SHIUKJIONETHH, CJIOBapew, CIIPABOYHHUKOB c
BBIMICHIBAHUEM TOJKOBAaHUU B TeTpaab. (O003HaUEHUE BOMPOCOB,
TEPMUHOB, MaTepuaja, KOTOPbhIE BBI3BIBAIOT TPYIAHOCTH, TOUCK
OTBETOB B PEKOMEHJAyeMOH lurepaType. Eciin caMOCTOSITENIbHO HE
yaaercs pa3o0parbcs B Marepuane, Heo0XOoAMMO CcPOopMyIUpOBaTh
BOIIPOC M 33J1aTh MPENOAaBaTEI0 HA JICKIUU WU Ha MPAKTUYECKOM
3aHITUH.

JIaboparopHas pabora

Jlaboparopubie  pabOTHl  MO3BOJSIOT  HAYYHTHCS  NPUMEHATH
TCOPETHUYCCKHE 3HAHUS, MMOJYYCHHBbIC HA JICKIUH [PU PEIICHUN
KOHKPETHBIX 3amad. UToObl HauOoyiee palMoOHAJIbHO U  IOJIHO
UCIIOJIb30BaTh BCE BO3MOYKHOCTH JIAOOPATOPHBIX ISl TMOATOTOBKU K
HHM HEOOXOJJMMO: CIIeIyeT pa3o0paTh JICKIHIO [0 COOTBETCTBYIOIICH
TEME€, O3HAKOMUTCS C COOTBETCTBYIOIIUM pa3[eiioM yducOHHKa,
npopaboTaTh JOMOJTHUTENIBHYIO JIUTEPATypy M UCTOYHUKHU, PEIIUThH
3aJ[a4¥ U BBITIOJIHUTD JAPYTHE MUCHMEHHbBIC 33 JaHNUI.

CamocrosrenbHas padoTta

CamocTrosTenbHass paboTa CTYIAEHTOB CHOCOOCTBYET TiIyOOKOMY
YCBOGHMSI ~ Y4eOHOro  MaTepHaia W  pa3BUTHIO  HAaBBIKOB
camooOpa3zoBanus.  CamocrosiTenbHas ~ paboTra  mpeamnojaraer
CIIE/TyFOIIIE€ COCTABJISIOLIHE:

- paboTa ¢ TekcTaMu: yueOHUKAaMHU, CIIPAaBOYHUKAMH, JTOTIOJTHUTEIHLHOM
JHUTEPATYpPOH, a TaKKe MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJTHEHUE JOMAIIHUX 3aI[aHI/II\/JI " pacCycCToOB,

- paboTa HaJl TEeMaMH JJIsl CAMOCTOSITEIBHOTO U3Y4YEHUS;

- ydactue B paboTe CTyIeHIECKUX HAYIHBIX KOH(PEPEHIIHA, OTMMITHA]T;
- IOJrOTOBKA K MPOMEKYTOUYHOU aTTeCTaIIHH.

[ToaroToBka k
IIPOMEKYTOUHON
aTTecTaluuu

["'oTOBUTBCS K MIPOMEKYTOUHOM aTTECTALIUHU CIIEyeT CHCTEMaTUYECKH,
B TEUEHHE BCEro cemecTtpa. VHTEHCHBHas MOArOTOBKA JIOJDKHA
HayaTbCs HE IO3JIHEE, YE€M 33 MECAL-IIONITOpa N0 MPOMEKYTOUYHOH
arrectauuu. JlaHHbIE MEpe] 3a4ETOM C OLICHKOM, 3a4€TOM C OLICHKOMN
Tpu JHSA 3(QeKTUBHEE BCEro HCIOJIB30BATh JI MOBTOPEHUS U
CHUCTEMATHU3alMK MaTepHaa.




	Сформировать у студента полную систему представлений об общих качественных и количественных закономерностях протекания химических процессов и явлений в различных физико-химических системах, опираясь при этом на фундаментальные положения физики и химии.
	Задача 2. Вычислите рН раствора гидроксида кальция с молярной концентрацией 0,005 моль/л, считая диссоциацию Са(ОН)2 полной.
	Решение. рН = – lg [H+]. Гидроксид кальция при диссоциации образует ионы кальция и гидроксид-ионы: Ca(OH)2  Ca2+ + 2OH‾. Концентрация ионов ОН– связана с концентрацией ионов Н+ ионным произведением воды: [H+] · [OH‾] = 10‾14. Отсюда [H+] = 10‾14 / [OH‾].
	Из уравнения диссоциации следует, что


