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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AuCIUIIHHBI
CdopMupoBaTh y CTyACHTa IMOJHYH CHCTEMY IpEJACTaBICHUN 00 OOIIMX

Ka4YCCTBCHHBIX MW KOJIHYCCTBCHHBLIX 3dKOHOMCPHOCTAX IIPOTCKAHUA XHMHYCCKHX
IMpoHeccCoB U SIBJICHUM B Pa3INYIHbIX (I)HBI/IKO-XI/IMI/I‘IQCKI/IX CUCTCMAX, OIINPAACH IIPHU
9TOM Ha (bYHI[aMCHTaJ'IBHBIe ITOJIOXKCHUA CI)I/IBI/IKI/I U XUMHUU.

1.2. 3axaun ocBOeHNSA TUCHUILIHHBI

3aJI0)KUTh OCHOBBI JJII TTOHMMAaHHUS XMMHUYECKHX TPOIECCOB IMPEBPAIICHUS
BEIIIECTB, KOTOpBIC OyAyT CIOCOOCTBOBATh MPHHATHIO TPAMOTHBIX, HAYYHO
00OCHOBaHHBIX TPO(PECCHOHATBHBIX PEIICHHH B O00JacTH  CTPOUTEIHHOU
TEXHOJIOTHH, a TaK)Ke CIIOCOOCTBOBATh BHEIPEHHUIO JOCTIKEHUN XUMHU TIPU
PELICHUH 3TUX TPOOIIEM.

[IpuBUTH HABBIKK OCMBICIICHHOTO PEIICHHS KOHKPETHBIX XMMHUYECKUX 3a7ad,
HAyYUTh HAXOIUTh ONTUMAJbHBIC pPEIICHUS NPOo(ECCHOHATLHBIX 3a7a4, B TOM
YHUCJIE C UCIIOJIH30BAHUEM 3aKOHOB XUMHUH, XUMUUECKUX TPOIIECCOB M BEIIECTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucuuninuHa «XuMUs» OTHOCUTCS K JUCIHUIUIMHAM 0a30BOM yacTH OJ0Ka
bl.

3. HEPEYEHDb NIVIAHUPYEMBIX PE3YJbBTATOB OBYUEHMUSI 11O
JUCHUIIJINHE
[Tpomecc M3ydeHUss MUCHMIUIMHBI « XMMHUS» HaNpaBiIeH Ha (GOPMUPOBAHUE
CHEAYIOINX KOMIETEHIINN:
OK-8 - crmocoOHOCTEIO paboTaTh CAMOCTOSTEIHHO
OK-10 - cmtocoOHOCTBIO K ITO3HABATEILHOUN AEATEIILHOCTH

Pe3yabTaThl 00yueHHs, XapaKTepU3yime

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

OK-8 3HaTh: OCHOBBl XHMHUHA W  XUMHYECKHE  IPOLECCHI
COBPEMEHHOW TEXHOJIOTUHU MPOU3BOJICTBA.

YMeTh. NPUMEHATH IOJYYEHHbIC 3HAHUSA 1O XUMHH IIPU
V3YYEHHUH IPYTUX JTUCLHMILIMH.

Brnagers: COBpeMEHHON HAyYHOM ammapaTrypomu.

OK-10 3HaTh: MPAKTUYECKHUE MOCIIECICTBUS BO3MOXXHBIX PEIICHUN
3aJlayi.

YMeTh: oTinyaTh hakThl OT MHEHUN, MHTEPIPETAIIUNA, OLICHOK
Y T.JI. B PACCYKICHUAX IPYTUX YYACTHUKOB JAEATEIbHOCTH.

BmageTs: cnocOOHOCTRIO K TO3HABATEIBHON IEATEIHLHOCTH.

4. OB BEM JJUCIUITJINHBI
OO6mas Tpy10€MKOCTh JUCHUIUIMHBI « XUMUS» COCTABJISIET 5 3.¢€.




Pacnpenenenuie TpyJ0€eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouyHasi popma o0yueHust

Bcero | Cemectpsbl

Buner yue6HOI paboThI HACOE 1
AyIuTOpHBbIE 3aHATHSA (BCEro) o4 54
B Tom uncre:

Jleknuun 18 18
JlabopaTtopusie pabotsl (JIP) 36 36
CamocTtosiTesibHas padoTa 99 99
Yackl Ha KOHTPOJIb 27 27
BuibI MPOMEKYTOYHOM aTTECTAINH - DK3aMCH + +
OO6m1ast TpPy10€MKOCTb:

aKaJeMHUECKHUEe Jachl 180 180
3a4.e]l. 3) S

3a04Has (popma 00yueHus

Bcero | Cemectpsl

Bunpl yueOHOM pabOThI

4acoB 2
AyAUTOpPHBIE 3aHATHS (BCEro) 14 14
B Tom uncre:
Jlexknun 4 4
JlabopaTtopusbie pabotsl (JIP) 10 10
CamocTosiTesibHasi padoTa 157 157
Yacel Ha KOHTPOJIb 9 9
Buibl mpOMEKYyTOUYHOM aTTECTAIMU - SK3aAMEH + +
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 180 180
3a4.ejl. 3) 3)

5. COAEP) KAHUE JUCHOUITJIMHBI (MOAYJISA)
5.1 Copnep:xkanue pa3aesioB JAUCHUIUIMHBI M paclpelejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouyHasi popma o0yueHust

I]I\/@H HaumeHoBaHUEe TEMbI Copeprkanue pasjena Jlekn J;I::.' CPC B(C{ZZO’
1 |Crpoenue BemectBa 1 |KBaHTOBO-MeXaHMYECKHE MPEICTABICHUS O CTPOECHUH

peaKIOHHas aToMa. JIBoiicTBeHHast MpHpoOAa IEKTPOHA. ATOMHAs

CIOCOOHOCTH BEIIECTB op6butans. KBanrosble uncina. [IpuHIMN MUHUMaNbHON

sHepruu. [IpaBuno Kneukosckoro. [Ipunuun 3ampera
Maynu. [IpaBuno T'ynna. DIeKTpOHHBIE
KOH(UI'ypauMaTOMOB U HOHOB.

[lepyonnueckuii 3aKkOH W TNEpHOJUYECKas CHUCTeEMa
sneMeHToB. [lepuonuueckre CBOICTBAa 3JIEMEHTOB.
Paguycer atomoB. DHeprust nonHuzanuu. CpoacTBO K
3JIEKTPOHY. DIEKTPOOTPUIIATEIILHOCTb.
[lepuoanueckoe U3MEHEHHE KHUCIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB BEIIESCTB.




Xumnueckast cBsi3b. KoBajgeHTHas CBs3b. Meron
BaJICHTHBIX CBsI3CH. OOMeHHBII u
JIOHOPHO-AaKLENTOPHBII MEXaHU3M obpaszoBaHus
KOBQJICHTHOW  CBs3W. [ MOpuamM3anuiss  aTOMHBIX
AJICKTPOHHBIX OpOUTAJICH, TreoMeTpHUYecKas CTPYKTypa
Mouiekysl. MoHHas cBs3b. MeTtaiumueckas  CBsI3b.
Bonopoanas cBs3b.

CroiicTBa © PpCaKnMOHHas1 CIIOCOOHOCTH BCIICCTB,
COCTaBJAIIOIINX OCHOBY CTPOUTEIIBHBIX MaTCPHUAJIOB.

n

OCHOBEI XUMHYECKOU
TEPMOJUHAMUKU
KHHCTHKHU

Xumpaeckast TepMoanHamMuKa. OCHOBHBIC ITOHSTHS
XUMHYECKOH TepMOIMHAMUKH. [lapaMeTpbl cOCTOSHUS.
TepmonuHamudeckue QYHKIHN: BHYTPEHHAS 3HEPIus,
SHTAJBINS, OHTPOIHSA, H300apHO-N30TEPMUIECKUIT
MOTEHIHAIL. Ileppoe  u  BTOpOE  Hauala
TEPMOANHAMHUKH.

DHepreTuka XHMHYECKHX MporeccoB. 3akoH ['ecca i
CJISIICTBUSI U3 HETO. DHTAJBIINK 00pa30BaHMUs.
TepMmoxumuueckue ypaBHEHHS. Y CIIOBUS
CaMOIPOU3BOJILHOTO MIPOTEKAHHs IIPOLECCOB B
W30JIMPOBAHHBIX U HEM30JHPOBAHHBIX CHCTEMAaX.

Xumpueckass kuHeTHKa. CKOpPOCTh  XMMHYECKHX
peakuuii. IloHSATHE 00 AKTHBHBIX MOJICKYIIAX, JHEPTHH
AKTHBALUK, aKTHBHPOBAHHOM KOMILIEKCE. YpaBHEHHUE
AppeHuyca. 3aBUCHUMOCTb CKOPOCTH PpEakIMU OT
KOHIIGHTPALMKM U TEMIIepaTyphl. 3aKOH AEHCTBYIOMINX
Mmacc. Kunernueckne ypaBHEHHs JUII TOMOTEHHBIX H
TeTeporeHHbIX TpomneccoB. [IpaBmro Bant-T'ododa.
Mertoabl  perynupoBaHUs CKOPOCTH  PEeaKIUi.
Karanus. Katanusatopsl ¥ KaTaaUTHYECKHE CHCTEMBI.
Teopun karanu3za. KonebaTenpHbIE peakIyy.

Xumudeckoe paBHOBecHe. TepMoIuHaMUUYECKOe U
KUHETHYECKOE YCJIOBHSI COCTOSHUSI PABHOBECHSL.
Koncranra paBHOBecus. BinsiHue H3MeHEHUS BHEIIHUX
YCTIOBHI Ha MOJOKCHHE XUMUIECKOTO PAaBHOBECHSI.
[Mpunnun Jle laTtense. da3zoBoe paBHOBECHE.

3aKOHOMepHOCTH XUMHYCCKUX MTPOLECCOB
COBPEMEHHBIX TEXHOJIOTHI IMpOn3BOACTBA
CTPOUTEIIbHBIX MaTCPUAJIOB.
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PactBopsl. [lucnepcHsie
CUCTEMBI

OO0mme npeAcTaBIeHUs O pacTBOpax. [ uapaTHas
Teopust pactBopoB J.M. MenzneneeBa. CrocoObl
BBIDAXKEHHUS KOHIIGHTPAllMd PacTBOPOB: MaccoBasd,
MOJISIpHAst JIOJIsI, MOJISIpHAs, MOJISUIbHAST KOHIIEHTPAIHS,
MOJIIpHasl KOHIIGHTpAIMs 3KBHUBAJIEHTOB. BripaxeHue
3aKOHa YKBHMBAJICHTOB JUISl pACTBOPOB.

OO1ue cBO¥cTBa pacTBOPOB: AaBJICHUE Mapa
pacTBOpPOB, KUIIEHHE M KPUCTAIUTH3ALUS PACTBOPOB.
3akoH Payis. Kprockonust, 36ymmnockonus. OcMmoc,
OCMOTHYECKOE aaBiieHue. 3akoH Baur-T'odda.

PacTBOpHI 371€KTpOIUTOB. Teopust ANEeKTPOIUTHIECKON
mucconanuu  Appernmyca. CrTemeHb W KOHCTaHTa
quccouuanuy. Peakuuu B pacTBOpax 3JIEKTPOJIMUTOB.
HoHHBIE paBHOBECUSI U X CMEILEHUE.
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26




DneKTpoauTuyecKas Jucconranus Boasl. MoHHOe
Hpou3BeIeHNE BOAbL. BomoponHslii mokasarens.
Mertonas! onpenenenus pH. pH-unaukaropsl. I'maponns
coneit. Conu, rUPONU3YIOUIUECS 110 aHUOHY, 10
KaTHOHY, HeTHApoIn3ytomuecs coiu. M3menenne pH
cpelpl Ipu ruapoiuse. bydepHsie cucTeMsl.

JlucriepcHble CHCTEMBI, HX KIIacCU(UKAIHs, METOIbI
noxydenus. TepMoguHaAMHYecKas HEYyCTOHINBOCTD
TeTepOreHHBIX ANUCIIEPCHBIX cHcTeM. [loBepXHOCTHEIE
siBIICHUS | aacopOuust. KomtonaHbie pacTBOPHL.
Kunernueckast n arperatuBHas yCTOHIHBOCTD
KOJUTOUAHBIX cucteM. Koarymsanus. CeauMeHTamus.

CTpOI/ITeJ'ILHLIe MaTepualibl Kak HCKYCCTBCHHBIC
JAUCIIEPCHBIC CUCTEMBI.

DIIeKTPOXUMUYECKHE
MPOLIECCHI

DIEeKTpOXUMHUYECKHE CUCTEMBI. OIeKTpOaHbIN
MOTEHIHAI, MEXaHU3M ero BO3HHUKHOBEHUSL.
VpaBHenue HepHcta.  Dnexrpoxumuyeckudl — psp
HanpsKeHUH MeTaylioB. THITBI 3JIEKTPOIOB.

I'anpBannueckue JJIEMEHTBI. H3zmepenne
3IEKTPOABHKYIIEH CHUUIBI. Tlonapuzanus u
nepeHanpsbkeHue. XHUMHUUYECKMEe MCTOYHHMKU — TOKa:
MEePBUIHBIE raJbBaHUYECKHE 3JIEMEHTHL,
AKKyMYJIITOPBI, TOIUIMBHBIC JJIEMCHTHIL.

Koppozuss meramnoB. Bunel koppo3uu. MexaHusm
3NIEKTPOXHMMHUUYECKOH KOPPO3UH. 3alHUTa METalIoB OT
Koppo3uu. Onekrponus. [Iporeccsl, mpoTeKaronye npu
SNIEKTPONI3e  BOJHBIX  PAacTBOPOB  DIIEKTPOIHTOB.
3axoHb! Dapajes.
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[Tosnmumeps! 1 onUromepst

DOneMeHTHl  opraHmdeckoil xumuu. [loHsTHE O
noauMepax U onuromepax. OpraHuyeckue u
HEOPraHWYeCKHe  MONMMEphl. ~ MeTombl  cHHTE3a
MONUMEPOB:  TIONMMEPHU3ALs,  MOJMKOHAEHCAIMS.
XUMHUYECKOe CTPOEHHE U CBOMCTBA MOJIMMEPOB.
Jecrpyxuus MIOJIMMEPOB. Buononumepsr:

Tojmmcaxapulibl, IMOJIMU3O0IIPEHBI, OeIKu.

CrtpoutenbHble MaTepHabl Ha OCHOBE
BBICOKOMOJIEKYJISIDHBIX ~ coequHeHnid. [IpumeHnenue
MOJIMMEPOB NPH U3TOTOBJICHUH OETOHOB.
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XuMudaeckas
AAeHTH(GUKAIHS

XumMmuaeckast I/I,I(eHTI/I(bPIKaHI/ISI BCHICCTB.
Anamutuyecknii curHai. OCHOBBI KAa4ECTBEHHOTO M
KOJIMYECTBEHHOT0 aHaim3a. KauecTBeHHbIE pCaKuu Ha
HUOHBI. XI/IMI/I‘{GCKI/Ie, (1)I/ISI/IKO'XI/IMI/I‘{CCKI/IC u
(bl/ISI/ILleCKl/Ie METOZbI aHaJIM3a W HUX HCIOJIb30BAHHUE B
COBPEMEHHBIX CTPOUTEJIbHBIX TEXHOJIOTUAX.
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UToro

18

36

99

153

3a04Hast popma 00y4eHUs

/1

CrpoeHue BelecTsa
peaKoHHast
CIIOCOOHOCTE BELIECTB

KBaHTOBO-MeXaHWYECKHE TPEACTaBICHHS O CTPOCHUH
aTtoma. [IBoiicTBEHHass MpUpOJA JIEKTPOHA. ATOMHAas
opb6utans. KBanrosble uncina. [IpuHIMn MUHMMaNbHON
snepruu. [IpaBuno Kneukosckoro. [Ipunuun 3ampera
[Naymnu. [IpaBuiio I'ynna. DJeKTpOHHbIE
KOH(UTYpaIMIaTOMOB 1 HOHOB.

Jlexiy

JIab.
3aH.

CPC

Bcero,
qac




[lepyognueckuii 3akoH M IEpUOIMYECKas cCHCTEMA
sneMeHToB. [lepromuueckue CBOMCTBA 3JIEMEHTOB.
Paguycer atomoB. DHeprus umonmzaunuu. CpoacTBO K
JNIEKTPOHY. DJeKTPOOTPHIATETHHOCTb.
Ilepronmueckoe W3MEHEHHE KHCIOTHO-OCHOBHBIX U
OKHCITUTENIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BEIIIECTB.

Xumunueckast cBsi3b. KoBajgeHTHas CBs3b. MeTon
BaJICHTHBIX CBs3CH. OOMEHHEII u
JIOHOPHO-aKIETITOPHBIiH MEXaHU3M o0pa3oBaHHs
KOBQJCHTHOH  CBA3W. [ MOpuam3amuss  aTOMHBIX
JJICKTPOHHBIX OpOUTAJICH, TeoMeTpHUYecKas CTPYKTypa
Mousiekysl. MoHHas cBs3b. MeTtaiumueckas  CBsI3b.
Bonopoanas cBs3b.

CBoifcTBa M pEaKIMOHHAS CIOCOOHOCTH BEILECTB,
COCTaBJISIIOIIMX OCHOBY CTPOUTEIBHBIX MaTePHaJIOB.

u

OCHOBEBI XUMUYECKOM
TEPMOTUHAMUKH
KMHETUKH

Xumpueckass TepmMoauHamMuKka. OCHOBHBIC TTOHSTHS
XUMUYECKOH TepMoIuHaMUKH. [lapaMeTpsl cocTosHUs.
TepmoauHaMuueckue (GyHKIMN: BHYTPEHHSS SHEPIHS,
SHTAJBIUS, OHTPOIHS, H300apHO-N30TEPMUIECKUIT
MOTCHLHUAIL. Ileppoe  m  BTOpOE  Hauama
TEePMOANHAMUKH.

DHepreTuka XHMHYECKHX MporeccoB. 3akoH ['ecca u
CJISIICTBUSI U3 HETO. DHTAJBIINK 00pa30BaHMUsI.
TepMoxuMHu4ecKe ypaBHEHHs. Y CIOBHS
CaMOIIPOM3BOJILHOTO MIPOTEKAHHs IPOLECCOB B
W30JIMPOBAHHBIX U HEM30JIHPOBAHHBIX CHCTEMAaX.

Xumpaeckass  kuHeTHKa. CKOpPOCTh  XMMHYECKHX
peakiuii. IloHsATHE 00 aKTHBHBIX MOJIEKYJIaX, SHEPTUU
AKTHBAllUH, aKTHBHPOBAHHOM KOMILIEKCE. YpaBHEHHUE
AppeHuyca. 3aBUCHUMOCTb CKOPOCTH PpEakIMU OT
KOHIIGHTPALMH W TEMIIepaTyphl. 3aKOH JEHCTBYIOMINX
Mmacc. KuHeTnueckne ypaBHEHHs A TOMOTEHHBIX H
reTepOreHHbIX mporeccoB. [IpaBuno Bant-I'odda.
Metoasl  peryiaupoBaHUs CKOPOCTH  pEaKIHi.
Katanu3. Karanu3atopbl ¥ KaTalUTUYECKHE CHCTEMBI.
Teopun karanu3za. KonebaTenpHbIE peakIyy.

Xumuyeckoe paBHOBecHe. TepMoInHAMUYECKOE U
KAHETHYECKOE YCIOBHS COCTOSHUS PABHOBECHSL.
Koncranra paBHOBecus1. BiinsiHue n3MEeHEHUs! BHELITHUX
YCIIOBUI Ha TTOJIOKEHUE XUMAYECKOTO PABHOBECHSL.
[Tpunuun Jle Ilarense. @a3oBoe paBHOBECHE.

3aKOHOMepHOCTI/I XUMHUYCECKUX MTPOLECCOB
COBPEMECHHBIX TEXHOJIOTHiA IpOM3BOACTBA
CTPOUTECIbHBIX MaTCpHUAJIOB.
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30

PactBopsl. [lucnepcHsie
CUCTEMBI

OO6mme mnpeAcTaBlieHHs O pacTBopax. IwuapaTHas
Teopust pactBopoB J.M. MenzneneeBa. CrocoObl
BBIDAXKEHUS KOHIIGHTPAllMd PacTBOPOB: MaccoBasd,
MOJIIpHas 071, MOJISIpHAst, MOJISUTbHAsl KOHIIEHTpalus,
MOJISIpHasE KOHIIEHTpAIMs SKBHBAJICHTOB. BrIpakeHue
3aKOHa YKBHMBAJICHTOB JUISl pACTBOPOB.

OOmue cBo¥cTBa pacTBOPOB: JaBJICHHE ITapa
PacTBOPOB, KUIIEHUE M KPUCTAIUIH3ALUS PACTBOPOB.
3akon Paymsa. Kpuockonus, 30ymmockonust. Ocmoc,

26

30




ocMoTHYecKoe faBieHue. 3akoH Baut-T'odda.

PactBops! anexkTponuroB. Teopus 371€KTPOAUTUIECKON
muccounanuu  Appenmyca. CTemeHb W KOHCTaHTa
qucconanuy. Peaknuy B pacTBOpax 3IIEKTPOJIMTOB.
HoHHBIE paBHOBECHUS U UX CMEIL[ECHUE.

OnexTponuTHYecKas AUccoIHays Bojsl. FloHHOE
MIpou3BeIeHNE BOIbL. BonopoaHblil moka3aTeinb.
Mertons! onpenenenus pH. pH-unaukaropst. ['uaponus
coneif. Conu, THAPONU3YIOLINECS IO AaHHOHY, 110
KaTHOHY, Heruapoausyromuecs coiu. M3menenue pH
cpensl pu ruaponuse. bydepHbie cucteMsl.

JlucrepcHbIe CHCTEMBI, UX KIaCCH(HKAIHSI, METO B
nostyueHust. TepMoinHaMUuecKas HEYCTONYMBOCTh
reTepOoreHHbIX TUCIIEPCHBIX crcTeM. IloBepXxHOCTHBIE
SIBTIEHHS U ajcopOuus. Komnonmansie pacTBOpHI.
Kunerndeckas u arperatuBHasi yCTOWYMBOCTh
kosutonHbIX cucteM. Koarymsanus. CeaumeHnTanus.

CTpOI/ITe.HBHBIe MaTe€pualibl KaKk HCKYCCTBCHHBIC
JAUCIIEPCHBIC CUCTEMBI.

DIIeKTPOXUMUYECKHE
MPOLIECCHI

DIEeKTPOXUMHUYECKHE CUCTEMBI. OeKTpOoaHbIN
MOTEHIHAI, MEXaHU3M ero BO3HUKHOBEHHSI.
VYpaBuenne HepHcTa.  DeKTpoXUMHYECKUH P
HaNpsDKEHUH MeTaJlIoB. THIIBI 3JIEKTPOJIOB.

I'anpBannueckue JJIEMEHTBI. H3zmepenne
3IEKTPOABHKYIIEH CHUUIBI. Tlonapuzanus u
HepeHanpsHkeHne. XUMHUYECKHe HCTOYHUKH — TOKa:
MepBUYHbBIE rajJbBaHUYECKUE 3JIEMEHTHI,
AKKyMYJSTOPBI, TOTUIUBHBIE SI€MEHTEL.

Kopposust Metamnos. Buasl koppo3un. MexaHusm
ANEKTPOXHUMHUUYECKOW KOPPO3UH. 3alIuTa METAalIOB OT
Koppo3uu. Dnexrponus. [Iporeccrl, NpoTeKaroye npu
SNIEKTPONI3e  BOMHBIX  PACTBOPOB  DIIEKTPOJHTOB.
3akonbl Dapages.
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[Tosnmumeps! 1 onUromepst

OneMeHTHl  opraHmdeckoil xumuu. [loHsTHE O
noauMepax U onuromepax. OpraHuyeckue u
HEOpraHWYecKHe  MHOoNMMepel.  MeTomsl  cHHTE3a
MONMMEPOB:  TONMMEpHU3als,  MOIMKOHACHCAIIHS.
XUMHYECKOE CTPOGHHE M CBOICTBAa IOJHMMEPOB.
Jectpykuns TIOJINMEPOB. Bronommmepsr:
noJimcaxapuabl, MOJUHU30NPEHBI, OeIKH.

CrpourenbHble MaTepHuabl Ha OCHOBE
BbICOKOMOJIEKYJISIDHBIX ~ coenuHeHuil. I[IpumeHenue
MOJIMMEPOB MPH U3TOTOBJICHHN OETOHOB.

26

28

Xumuueckas
AAeHTH(GUKAIHS

Xumuueckas UICHTHUKAIINSA BCIICCTB.
Anamutuyeckuii curHaia. OCHOBBI KA4ECTBEHHOTO M
KOJINYECTBEHHOT0 aHanu3a. KauecTBeHHbIE peakiuy Ha
HOHBI. Xummyeckne, (QU3INKO-XUMHYECKHE U
(huznuvecKrue METONBl aHaJ HM3a M WX HUCIOIh30BaHHE B
COBPEMEHHBIX CTPOUTEIbHBIX TEXHOIOTHSIX.

26
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CrpoeHue BelecTa U
peaKoHHast

KBanTOBO-MEXaHMYECKHE NPEICTABICHUS O CTPOCHUM
aToMma. [IBOHiCTBEHHas MpUPOAA 3IEKTPOHA. ATOMHas

27
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CIIOCOOHOCTH BEIIECTB

op6butans. KBanrosble uncna. [IpuHIun MuHMManbsHON
sHepruu. [IpaBuno Kieukosckoro. IIpunuun 3ampera
[Naymnu. [IpaBuiio T'ynna. DJEeKTpOHHbIE
KOH(HUTYpaIiuaTOMOB ¥ HOHOB.

[lepuoauueckuii 3akoH M TNEpUOIMYECKas CHCTEMaA
sneMeHToB. [lepromuueckue CBOMCTBa 3JIEMEHTOB.
Paguycer atomoB. DHeprus umonmzauuu. CpoacTBO K
JNIEKTPOHY. DJIeKTPOOTPHUIATETHHOCTb.
ITepuomuyeckoe W3MEHEHHE KHCIOTHO-OCHOBHBIX ¥
OKHCITUTENIbHO-BOCCTAHOBUTEIIbHBIX CBOMCTB BEIIIECTB.

Xumunueckast cBsi3b. KoBajgeHTHas CBs3b. MeTon
BaJICHTHBIX CBs3CH. OOMEHHEII u
JIOHOPHO-aKIETITOPHBIHA MEXaHU3M o0Opa3oBaHus
KOBQJICHTHOH  cBA3W. [ MOpuam3amuss  aTOMHBIX
JJICKTPOHHBIX OpOUTAJICH, TeOMETpHYECKas CTPYKTypa
Mousiekysl. MoHHas cBs3b. MeTtajummueckas  CBSI3b.
Bonoponnas cBsi3b.

CBoifcTBa M pEaKIHOHHAS CIOCOOHOCTH BEILECTB,
COCTaBJISIIOIIMX OCHOBY CTPOUTEIBHBIX MAaTepPHaJIOB.

Hroro| 4 10 157 171
5.2 llepeuenb 1a060paTOPHBIX padoT
Ne i/t | Ne pasnmena TpymoeMKOCTH
pasil HaumenoBanue 1abopaTopHbIx paboT Py
IUCUUATUINHBL (dac)

1. 1 OCHOBHBIE KJIaCCHl HEOPTaHUIECKUX 4
COeIMHEHUN

2. 2 Omnpenenenne TemnoBsx d3QpQeKkTon 4
XUMHUYECKUX peaKIni

3 2 CKOpOCTh XUMHYECKHUX PEaAKIIHA 1

' XMMHUYECKOE paBHOBECUE 4

4. 3 OO0mIue cBOMCTBA paCTBOPOB U PABHOBECHS 4
B BOJIHBIX PAaCTBOpax 3JIEKTPOJIHUTOB

5. 3 ['eTeporeHHbIe AUCTIEPCHBIE CUCTEMBI 4

6. 4 OKHCIUTEIBFHO-BOCCTAHOBUTEILHEIE 4
peaxiu

7. 4 4
DIEKTPOXUMHUIECKHE ITPOIIECCHI

8 5 CBolicTBa OpraHMYECKUX BEIIECTB U

' BBICOKOMOJICKYJISIPHBIX COCTMHEHUI 4

(monumepoB)

9. 6 KauecTBEeHHBIN U KOJINYECTBEHHLIN 4
XUMHAYECKHN aHaIN3

3a04Has popma 00y4eHus
Ne i/ | Ne pasgena TpynoeMKkocTh
pasil HaumenoBanme nabopaTtopHbix paboT Py
JUCLUILINHBI (dac)

1. 2 4

XuMHuUueckass KWHeTHKa. XUMHYECKOe




paBHOBECHE

3 OOmue cBoiicTBa pacTBOPOB U PaBHOBECHUS
B BOJIHBIX PAacCTBOPAX 3JIEKTPOJIUTOB

3JI€KTpOXI/IMI/I‘I€CKI/Ie IMPOLCCChI

6. IPUMEPHAS TEMATUKA KYPCOBBIX IIPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT
COOTBETCTBUM C Y4Y€OHBIM TIUIAHOM OCBOEHUE JUCIUIUIMHBI HE
IpeaycCMaTpUBaeT BBINOJHEHHUE KYpCOBOTO MpoeKTa (paboThl) MM KOHTPOJIHHOU

B

paboThI.

7. OHEHOYHBIE MATEPUAJIbI U1 TIPOBEJIEHUSA
MNPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO

JTUCLUIIJIMHE

7.1. Onucanue mokaszareJieil 1 KpuTepueB OLECHUBAHUS KOMIIETEHLMA
HA Pa3/IMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE HIKAJ OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynpraThl TEKylIEro KOHTPOJISI 3HAHUM M MEXCECCUOHHOM aTTeCTaluu
OLICHUBAIOTCH I10 CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

PesyabTaThl 00y4eHus,

Komme- XapaKTepu3yiomue Kpurepuu
— c q)gpM"pI:m ayHH':c“ OIIEHPIB:HI/IH ATTecTOBaH He arTecTroBan
KOMIIETCHIIUHU

OK-8 3HaTh: OCHOBBI | yKa)KUTE KPUTEPUIL Brimosnnenue padot B Hesbinonnenue
XMMHU U XUMHYECKHE CPOK, paboT B CpOK,
IIPOLIECCHI IMPEeJyCMOTPEHHBIN B | IPEAYCMOTPEHHBIN B
COBPEMEHHOU pabounx mporpammax [pabodnx nmporpaMmmax
TEXHOJIOTUHI
IIPOU3BOJICTBA.
YMeTb:  HMPUMEHSATH|yKaXKUTe KPUTEPHH Beimonnenue pabot B Hesbimonuenue
MOJydEHHbIE 3HAHUS CPOK, paboT B CpOK,
0  XUMHHM  TIpH IPEeJyCMOTPEHHBIN B | IPEAYCMOTPEHHBIH B
H3yYeHUH TIPYTHUX pabounx mporpaMMax [pabouux nporpammax
JUCHUTUINH.
Bnanets: YKQKUTE KPUTEPUN Brimosnenue pabot B Heswinonxenue
COBpPEMEHHOM CPOK, paboT B CPOK,
Hay4HOU IIPEYCMOTPEHHBIN B | IPEyCMOTPEHHBIN B
annaparypoi. pabouux mporpaMmax |pabodmx mporpamMmax

OK-10 3HAaTh: MPaKTHUECKUE |yKAKUTE KPUTESPHH Brmosnaenue padot B Hesbinonnenue
MTOCTIEICTBHS CPOK, paboT B CPOK,
BO3MOJKHBIX MIPEIYCMOTPEHHBIN B | IPEAYCMOTPEHHEIH B

pelIeHni 3ajauH.

paboumx nporpammax

paboumx nporpamMmax

YMeTh: 0TIMYaTh
(aKThl OT MHEHHMH,

YKaXKUTE KpUTEPU

Brimosnenue pabot B
CPOK,

HesrimoaHeHue
pabor B cpok,

HUHTEpIpeTaLui, MPEeJyCMOTPEHHBIN B | IPEAYCMOTPEHHBIH B
OILICHOK H T.JI. B pabounx mporpammax [pabodnx nporpaMmmax
paccyXIeHUAX

JpyTruX y4acTHUKOB

JeSITEIbHOCTH.

Brnanerts: YKa)KUTe KpUTEPHi Beinonnenue pabot B Hesbimonuenue

CIIOCOOHOCTBIO K

CPOK,

paboT B CPOK,




II03HABaTCILHOU
JCATCIBHOCTHU.

IPEIyCMOTPEHHBIN B
paboumx nmporpammax

MIPEeyCMOTPEHHBIN B
paboymx nporpamMmax

7.1.2 ITan npoMe:KyTOYHOr0 KOHTPOJISI 3HAHUI
Pe3ynbTarhl MpOMeXyTOYHOTO KOHTPOJISl 3HAHHM OlIeHHBatoTCs B 1 cemecTpe

JUIs O4HOU (popMbl 0OydeHus, 2 ceMecTpe Ui 3a04HOM (OpMBbI OOyUECHHS IIO
4eThIPEeX0aJUTPHON CUCTEME:

«COTIIUYIHO»,
«XOpOoUIO»;

«YZOBJIETBOPUTEIBHOY;

CHCYIOBJICTBOPUTCIILHO).

Pe3yabTaThl
Kommne- 00yuenus, Kpurepuu
XapaKTepH3yoLIHe OTJauYHO Xopowo YnosJ. Heynos..
TeHIHS | chopmmposannocts | OUEHHBAHMS
KOMIIEeTEHI MU
OK-8 3HaTh: ocHoBHI| TecT Bemonnenne | Bemonaenne | BrmonneHune B Tecte
XAMHHA u tecta Ha 90- | Tecta Ha 80- tecta Ha 70- menee 70%
XAMHUYICCKHE 100% 90% 80% TIPaBUIBHBIX
TIPOIIECCHI OTBETOB
COBpPEMEHHOM
TEXHOJIOTUHU
TIPOU3BOJICTBA.
YMmeTb: Pemmenue 3anaun IIponemonctp | Ilpomemonctp | 3amauu He
MIPUMEHSITh CTaHAAPTHBIX pelieHsl B HpOBaH VPOBaH BEPHBIN |  pelIeHbI
[IOJIy4YEHHBIE MPAKTHUECKHUX MTOJTHOM BEpHBIN X0 | X0I pemeHus B
3HAHUS 10 XUMUH |3a7a4 obbeMe U |penieHus BcexX,| OONBIIMHCTBE
pu H3YYICHUU MONYYCHBI | HO HE TOJTyYeH 3a7a4
IpyTUX BEpHEIC BEPHEII OTBET
JUCLUTLINH. OTBETHI BO BCeEX
3a7a4ax
Bnaners: Pemenue 3agaun IIponemonctp | IlpopemoHcTp 3agaun He
COBpPEMCHHOM TIPUKJIIATHBIX pelIeHBI B HUpOBaH HpPOBaH BEPHEIH |  pelIeHsl
Hay4YHOH 3a/1a4 B ITOJTHOM BEPHBIA XOJT | XOJ pemieHus B
anmaparypo. KOHKPETHOH o0BeMe U | pelieHns BeeX, | OONBIIMHCTBE
MIpeIMETHOM MOJyYeHBbl | HO HE MOJIyYeH 3a7a4
o0iacTu BEpHBIC BEPHBIN OTBET
OTBETHI BO BCEX
3a7a4ax
OK-10 [3uaTs: Tect Brmonnenue | Beimonnenue | BrimonHenue B Tecte
MIPaKTHYECKHe tecta Ha 90- | Tecrta Ha 80- tecta Ha 70- | menee 70%
MIOCIIE/ICTBHS 100% 90% 80% MPaBUIIBHBIX
BO3MOKHBIX OTBETOB
peLIeHNi 3aJauH.
Ymers: ornuuats |Pemenne 3anaun IIponemonctp | Ilponemonctp | 3amauu He
(akTHI OT CTaHJApTHBIX pelIeHBI B HUpOBaH HpPOBaH BEPHBIH |  pelIeHsl
MHEHUH, MPaKTUYECKUX TTOJTHOM BEpHBIN X0JI | XOJ pelIeHus B
HHTEpIpeTalui, |3amad o0BeMe U | pelieHus BeeX, | OOIbIIMHCTBE
OIIEHOK U T.J. B MOJIyY€Hbl  |HO HE MOJy4YeH 3a7a4
paccyxaeHusIX BEpHbIE BEPHEII OTBET
JIPYTUX OTBETHI BO BCEX
YYaCTHUKOB 3a7a4ax
JIeATEILHOCTH.
Bnanets: Permenue 3anaun IIponemonctp | Ilpomemonctp | 3amaum He
CITOCOOHOCTBIO K |TTPUKJIaTHBIX pEIIeHbI B HMPOBaH VPOBAH BEPHBIN |  peIICHBI
MMO3HABATEIbHOM |3a/1a4 B ITOJTHOM BEPHBIN XOJ] | XOJ pPEIIeHHUs B
JIeATEILHOCTH. KOHKPETHOU obbeMe U |penieHus BcexX, | OONBITMHCTBE
MpeIMETHOM TOJIYYCHBI | HO HE MOIy4YeH 3a7a4
obmacTu BEpHbIE BEpHBIN OTBET
OTBETHI BO BCEX
3aJayax




7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeacCTB  (THIOBBIE
KOHTPOJIbHbIE 33JaHUSl WJIH HHble MaTepUaJibl, He00X0AMMBbIe [UISl OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1€ATEILHOCTH)

7.2.1 llpumepHbIii NepevYeHb 3aJaHUMH JI MOATOTOBKHU K TECTHPOBAHUIO
1. [Toy4yeHue arieTaTHOTO MIEIKa U3 IEJUII0JI03bl BOZMOXKHO O1arofaps HaJIu4uio B

HEH ...

O »snokcuaHbiX pparMeHTOB O TUAPOKCUIIBHBIX TPYIII

O  METWIEHOBBIX IPYIIII O uukIu4ecKkux (parMeHToB

2. O6beM pacTBOpa XJIOpHAA KaIbIUs C MOJISIpHOM KoHueHTpauuei 0,1 Momb/m,
HEOOXOUMBIN 1JIs1 OCaKIAeHUs KapOoHaT-noHOB 13 200 Mu1 pacTBOpa KapOoHaTa
KaJIusi ¢ MOJISIpHOM KoHUeHTpauuei 0,15 Monb/, paBeH  MUJUTHIIUTPaM.

O 200 O 100

O 150 O 300
3. Kucinbie conu o0pa3yrorcs B peakIusaX, CXeMbl KOTOPBIX UMEIOT BUJT ...
o Zn(OH), + HCI o KOH + H,SO,

o CaCOs3+ H,0O + CO, o 2KOH + H,S0,

4. B COOTBETCTBHH C TEPMOXHMMHYCCKUM YPaBHCHHUEM

FeO(g) + H, (r) = Fe(yg) + HoO(1), A H® = 23k/]x

JUTs ToTydeHus 560 T kee3a HeoOX0AUMO 3aTpaTUTh K[k Teria.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuM OCIIKOB B BOJHBIX PAaCTBOpPaxX KHCIIOT U IIeJIouek
MPOUCXOINT UX ...

O BbIcanuBaHUE O oxwucneHue

O koHueHcanus O ruaponus

6. JIJ1st KaueCTBEHHOTO OOHAPY>KEeHUS KapOOHAT-MOHA UCTIOIB3YETCSl PACTBOP
O cpenneit conu O  CcWIBHOTO OCHOBAHMS

O opraHnyeckoro MHAMKaTOpa O  CHJIBHOM KUCHOTHI

7. Ha BHelTHEM SHEPreTHYeCKOM YPOBHE aToMa 3JIeMEHTa, 00pa3yIoIIero
BBICIINH THAPOKCH cocTaBa HOO3 - CONepKUTCA  AIEKTPOHOB.

O 6 O 7

O 5 O 4

8. Ilpu paboTe ralbBAHMYECKOTO 3JIEMEHTA, COCTOSIIETO U3 CEPEOPSHOTO U
MEJIHOTO 3JIEKTPOI0B, TOTpykeHHbIX B 0,01 M pacTBOpBI KX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu”*/Cu)= 0,34 B), Ha KaTo/ie IPOTEKACT PEaKIIs,
ypaBHEHHE KOTOPOW UMEET BU/I...

O Cu*+2&=Cu° O Ag°-&=Ag+

O Ag'+e=Ag° O Cu°®-2&=Cu’+

9. Peakmueit monmMMepu3aiy MOXHO IMOJTYYUTh BEIIECTBO, HA3BAHUE KOTOPOTO



O nepioH O anTpOH
O  HaiinoH O Tteduon
10. CBeueHue aTOMOB, MOJIEKYJ WJIM JPYTUX YaCTHUI, BO3HUKAIOIIEE MPU
AJIEKTPOHHBIX MIEPEX0/IaX U3 BO30YKICHHOTO COCTOSIHHSI B OCHOBHOE, HAa3bIBAETCH. .

O smuccueit O penakcauuen

O moMuHECHEHIUEN O  ¢dotomerpueit

11. Atomsl yraepoaa B mosiekyne C,H, HaxonsTcsl B COCTOSSHUM -
TUOpUAN3AIIH

O sp° O sp

O sp’ o sp

12. J1ns1 cMeleHusi paBHOBECHS B CUCTEME

Ha(r) + S(18)=H,S(r), AH® = -21x Ik

B CTOPOHY 00pa30BaHus CEPOBOIOPOJA HEOOXOIUMO ..

O NOHU3UTH JABIICHUE O NOBBICUTH JIaBJIEHUE

O  BBECTH KaTaJIM3aTop O  TNOHU3UTH TEMIIEPATYPY

13. B xauecTBe HU3KOMOJIEKYJISIPHOTO BEUIECTBA B PEAKLMIX MOJUKOHICHCAIIUU
yaiie Bcero oopasyerc ...

O H,S O HO

O CO, O NaCl

14. BemecTBo, M3MEHSIOIIEE CBOXO OKPACKY B 3aBUCHUMOCTH OT pH cpensl
Ha3bIBAETCA ...

O xpacurenem O  snexTponuTOM

O pearenTom O wuHOUKaTOpOM

15. lnsa nmpurorosnenus 2 1 0,1 M pactBopa NaOH tpebyercst 1
TUIPOKCUA HATPHS

O 40 O 4

O 16 O 8

16. /1151 nOBBIIIEHUS TEMIIEPATYPBI KUIIEHHS pacTBopa Ha 1,04°C
(Enz0 = 0,52rpaja.Kr/Moj1b) HE00X0IUMO, YTOOBI KOHIIEHTPALIHS

PACTBOPEHHOI'O B HEM HEAJICKTPOJIUTA COCTABIIsIA MOJIB/KT.
O 2 O 0,2
O 01 01

17. KoaddunmeHnt nepea MOJIEKyI0i BOCCTAHOBUTENS B YPABHCHHUH PEAKIIUH
K,Cr,0O; + NaNO; + H,SO,4 = Cry(S04); + NaNO; + K,SO4 + H,O pasen

O 3 O 2

O 1 O 4

18. I[IpoaykTaMu, BHIACTSIOMIMMUCS HA HHEPTHBIX AJIEKTPOAAX MPHU SIEKTPOIU3E
BOJHOTO pacTBOpa Cyih(hara HaTPus, BISIOTCS ...

O NawuO, O Nawu SO,



O H;uO, O H,uS

19. I1pu moMoIH JJaKkMyca MOXKHO Pa3IuIUTh PACTBOPHI COJiei

O FeCl, u A1Br3 O Na,SO, wu NaCl

O NaCl u Na,SO; O K,SO,u CaBr,

20. Ecniu yBenuuuTh nasieHue B 10 pa3, To CKOpOCTh MPSMOM peakuu

H; (r) + Br, (r) = 2HBr(T), npu yclI0BuU €€ 3J1€EMEHTAPHOCTH, YBEITUYUTCA B

pas.
O 5 O 20 O 50 O 100

7.2.2 IllpuMepHbIi epeyeHb 3a1aHUi ISl pellieHUs CTAHJIAPTHBIX 3a71a4

Tema 1. ATOMHO-MOJIEKYJISIPHOE YYeHUE
3agaua. BzauMojeiicTBHE aTlOMHUHMSL C PACTBOPOM COJITHOM KHCIIOTHI
MPOTEKAET IO CICAYIOMIEN PEAKIUH:

2Al + 6HCI — 2AICIl3 + 3H;1

B peakmuu ygactByroT 2,7 kr amomuHus. PaccunraiiTe 00heM BOAOpoaa,
BBIJICJIMBILIETOCS B X0JI€ PEAKIUH, IPOTEKAIOIIEH IPU HOPMAJIbHBIX YCIOBUSAX, a TaK
xe mpu Temneparype 28 °C u maBmenumu 102 kIla; aOGCOMIOTHYIO IUIOTHOCTD
BOZOPO/JIa U IJIOTHOCTh BOAOPO/JA MO BO3AYXY; Maccy oOpa3oBaBILEroCs XJIOpUJA
IIOMUHUS ¥ MACCOBYIO JOJIIO aJTIOMUHUS B HEM.

Pemenne. Peakiys mpoTekaeT no ypaBHEHUIO

2Al + 6HCI — 2AICl;+ 3H; 1.

B BHUAC Ta6.]'H/II_II)I npcacraBuM MOJEIPHBIC MACChl, KOJIHMYCCTBO MOJIb H
COOTBCTCTBYIOIIHUEC UM MACChl Y4YACTBYIOIIUX B PCAKIINH BCHICCTB.

Al AICl; H,

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

V, MOJIb 2 2 3

m=Mv, T | 54 267 6

YrobObl HaWTH 00BEM BOJOPOMAA, BBIACIHBIIETOCS B PEAKIHMH MPH HOPMAIbHBIX
YCIOBHSX, COCTABUM IPOTOPIIHUIO:

54 r Al BeiensiroT u3 kuciaoTh (22,4:3) 1 Bogopoza (10 ypaBHEHHIO PEAKIINHN)
2700 r Al BeizestfoT U3 KUCa0ThI V, 11 Bojgopo/a (1o yCIOBHIO 3a/1a4H);

~2700-22,4-3 _
Vy = £4 =3360 1.
Jlnst ycnoBHid, OTJIIMYHBIX OT HOPMAaJIbHBIX, OOBEM Tra3a pacCUUTaeM IO

YPaBHEHUIO:




\Y

_v-R-T _3360-831:(273+28) _ g0,

X p 22,4-102
uiu 1o dhopmyiie:
_ Po-Vo'T 101-3360-(273+28)
V= 5 = 573.102 =3678,4 1.
AOGCOIIOTHYIO TNIOTHOCTH BOJIOPO/IA PaccunuTaeM 1o popmyiie:
Mup_ 2 09 r/x
PH =7V, 2247 TR

OTHOCHUTEIBbHYIO IIJIOTHOCTh BOJIOPO/IA IO BO3/IyXY paccuuTaeM 1o ¢hopmyse:
M

D6030 _ (Hp) :i

(H2) M(@OS’()) 29

Maccy O6pa3OBaBIHeFOC$I B pPCAKIHUHU XJIOpHIA KCJIIC3a PACCUHHUTACM IIO
YPAaBHCHHUIO pCaKLMHU, COCTAaBHUB IIPOIIOPLHIO.

=0,07.

2700 Al obpasyioT mA|c;|3

54r Al oo6pasytor 267 r AlCI;;

2700-267
m =————=13350r.
AlCI, 54 T

MaccoByio moimo xene3a B AlCI; paccuntaem, UCXoast COOTBETCTBEHHO M3
aTOMHBIX U MOJISIPHBIX MacC aTOMOB U MOJIEKYT:

133,5 r AICl; cocrasmsror 100 %
27r Al cocTaBisIloT X %;
27-100
X =
1335
Tema 2. Kinaccbl HeOpraHn4ecKux coeJuHeHui

= 20,22 %.

3agaua 1. Kakue u3 nepeyucieHHbIX HUKE BEIIECTB SBIISIIOTCS OKCUIAMU:

H,CO;, BeO, K,0, SO,, Mg(NOs),? Ykakute ux cBolcTBa (OCHOBHBIE, KHCIIOTHBIE,
amborepHbie). Hamuiumre ypaBHEHUS peakluid, [TOKa3bIBAIOIIUX XapakTep
OKCHJIOB.

Pemenue. B Hamem mpuMepe KUCIOTHBIM OKCHIOM SBISIETCS OKCHI SO;.
[Ipn B3auMoAeHCTBUM C BOJONW OH 00pa3yeT cepHUCTYI kuciory H,SOs, ¢
OCHOBAHHUSIMHU U OCHOBHBIMHU OKCHJIAMH — €€ COJIU:

802 + H20 — HgSOg,
802 + 2LIOH — L|2803 + HzO,
802 + NGQO — NCIzSO;J,.

Oxkcun K,O mposiBisieT OCHOBHBbIE CBOWCTBA, pPAaCTBOPSIETCS B BOJIE C



oOpa3oBaHMEM OCHOBaHUS. B3anMoAeWCTBYeT ¢ KHUCIOTaMH M KHCIOTHBIMH
OKCHJIaMHU ¢ 00pa30BaHUEM COJIEH B COOTBETCTBUU CO CIEAYIOIIUMU PEAKIIUSIMHU:

KO + HO — 2KOH;
KO + 2HClI —2KCl + H)0;
K20 + COZ — K2C03.

BeO — amdorepHsiii okcujl, HEpaCTBOPUMBIN B Bojie. EMy COOTBETCTBYyeT
TUAPOKCH/T, TPOSBIISIFOIINI KUCIOTHBIE cBOcTBA (H,Be0, — knucnora) u OCHOBHBIE
cBoiictBa (Be(OH), — ocHoBaHme). AMQOTEpHBIE OKCHUIBI B3aUMOJCHCTBYIOT C
KHCJIOTAMU M IIEJI0YaMH, a TAaKKE C KHUCIOTHBIMHM M OCHOBHBIMH OKCHUJAMHU C
oOpa3oBaHUEM COJIEH:

BeO + 2HCI — BeCl, + HO;
BeO + CO, — Be(COs
BeO + 2NaOH — Na,BeO, + H,0;
BeO + K,0 — K;BeO..

3agaua 2. CocraBbTe ypaBHEHHS pEaKUWi TOTYyYEHHUS BCEX BO3MOXKHBIX
coJiel TIpY B3aUMOJICHCTBUN THAPOKCHUIA Oapus U CEpHUCTOM KUCIOTHI. HazoBute
IIOJIyYEHHBIE COJIM.

Pemenne.
Ba(OH), + H,SO; — 2H,0 + BaSO; - cynbdut d6apusi.

IIpu HemocraTouHOM [UIsi 00pa30BaHUS CpPEOHEH COJIM KOJUYECTBE
OCHOBAHUS MOJIYy4aeTcsl KUCIas COJIb:

Ba(OH), + 2 H,SO; — 2H,0 + Ba(HSOs),— ruapocyabhut 0apusi.

Jlns mpeBpamieHusT KHUCIOH COJMM B CPEAHIO HEOOX0JMMO J00aBUTH
OCHOBAHHE:

Ba(HCOg)g + Ba(Ol‘I)z — 2BaCO; + 2H,0.

ITpu HEmOCTAaTOUHOM ISl 0Opa30BaHUs CPEAHEH COJIM KOJUYECTBE KUCIOTHI
MOJIy4AETCS. OCHOBHASI COJIb:

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

HCO6XOI[I/IMO IIOMHHUTBb, 4YTO IIPaBUJIBbHOCTb COCTAaBJICHUSA XUMHYECKOMN



dbopMysIBl TIPOBEPSIETCS MO PABEHCTBY BAJCHTHOCTH (CTEMEHHW OKHWCIICHUS)
OCHOBHOTO M KHCIIOTHOTO OCTaTKOB. BaleHTHOCTh OCHOBHOIO OCTaTKa
OTIPEIEIISIETCS YUCIOM 3AMEUSeHHbIX 2UOPOKCOZPYNN B MOJIEKYJIE OCHOBaHHS Ha
KHUCIIOTHBIM OCTaTOK; BAJIEHTHOCTh (CTENEHb OKHUCJICHHS) KUCIOTHOTO OCTaTKa —
YUCTIOM 3AMEWJeHHbIX amomo6 BOJOPOAA B MOJEKYJIE KHCIOTHI HAa OCHOBHOM
OCTaTOK.

3agaya 3. I[lpuBenure ypaBHEHHE pEAKIUU TMOJYYCHUS THUIPOKCHIA
anmomMuHusA. OnpenenuTe ero cBoMcTBa (mpupoay). Hanummre ypaBHeHUs peakuui,
JOKa3bIBAOLINE UX.

Pemienne. ['mapokcua amOMUHUS HENB3sl MOJYYUTh HENOCPEICTBEHHBIM
B3aMMOJICHCTBUEM OKCHAA AIIOMHUHMS C BOJOH, T.K. OKCHJI HE PACTBOPHM B BOJE,
IIOATOMY €70 MOKHO IOJIYYHUTh CIEAYIOIIUM ITyTEM:

Al(NOg3); + 3NaOH — Al(OH); + 3NaNOQOs;.

I'mapokcun amoMunust oOsagaer aM(pOTEpHBIMM CBOWCTBaMH, T.€.
JIBOMCTBEHHOM NPUPOJON, CIETOBATEIBLHO, MOXKET B3aUMOJICUCTBOBATh KAK C
KUCJIOTHBIMH, TaK U C OCHOBHBIMHM OKCHJIaMU, TUIPOKCUIAMH.

Peakiuu, moaTBep xAatOINE KUCIOTHBIE CBOMCTBA THIPOKCUIA:

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

2A|(O]‘[)3 (HA'OZ) + BaO — Ba(A|02)2 + 3H20
Peakunu, moarBep kaaronme OCHOBHbBIE CBOMCTBA THAPOKCHUAA:

2A|(O]‘[)3 + 3H,CO; — Alg(COg)g + 6H,0,

2A|(O]‘[)3 + 3803 - AIZ(SO4)3 + 6H20

Tema 3. JHepreruka ¥ HANPABJEHHOCTb XUMHYECKHUX MIPOLIECCOB

3apanme 1. Paccuumraiite TemnoBod 3(Q@PEKT XUMUYECKON peakuuu,
IpoTeKalomed B CTaHJAPTHBIX  M300apHO-U30TEPMHUYECKUX YCIOBHUSAX, IO
YPaBHEHUIO:

CH4(2) + COQ(E) — ZCO(Z) + 2H2(2)> €ciin
NHPCH, = —74,8 x]JI>x/MOIIb; ANHCO, = —394,0 x/I>x/MOJIb;
AH?CO =-110,5 xJIx/MOIB; A+HPH, = 0 k]JT5%/MOJIB.

VYkaxuTe, Kakasg 3TO peakius 3K30- WIKM dHAoTepMmHuueckas. Kakoe koinyecTBoO
TEIUIOTHI OyJeT 3aTpadeHo Ha noxyderue 30 kr Bogopoaa?

Pemenue. TemnoBoit s3ddexT xuMmaeckoit peakunn AH', mpoTekaromeii B
CTaHJAPTHBIX M300apPHO-U30TEPMHUYECKUX YCIOBUSX, PACCUUTAEM, IOJB3YSICh
cieacTeueM 3akoHa I'ecca (3.1):



AH= X v-AH 1o peax = Z V- AH e oo
AH’ = (2-MH'CO ) + 2-AcH H () — (NHCH ) + AH?CO,5.)).
AH= 2 (-110,5) +2- 0 — (— 74,8 —394,0) = 247,8 kJIx.
Tax xak AH> 0, T0 MIPOIIECC IHOOMEPMUYECKULL.

W13 ypaBHEHUS peaKiuu CIeayeT, YTo I MOodydeHus 2 Moneit (v1) i 4 T (m
= v - M) Bomopona tpebyercs 3atpatuthb 247,8 xJIx Temnotsl. Ecu B pesynbrare
mpolecca o0Opa3yeTcss HWHOE KOJMYEeCTBO BemiectBa (v;), TO  TEIUIOTY
paccunTbiBaeM 110 opmyite  AH = v -AH°/ v,

v, = m/M, v, = 30-10%2 = 15-10° monei,
AH = 15-10° - 247,8/2 = 1,8585-10° x JIk.

3anaqa 2. Bo3MO0XHO 1 CaMOIIPOU3BOJIBHOC BBaHMOHeﬁCTBHG Kap60HaTa
KaJIbIIA 1 OKCHJIAa KPCMHUA, IIPOTCKAIOIICC 110 YPAaBHCHHIO

CdCOg(Kp)+ SiOZ(Kp) — CaSiO3(Kp) + COZ(z)
B CTaHAAPTHBIX I/I306apHO-I/I3OTCpMI/I‘I€CKI/IX YCJ'IOBI/ISIX?

Pemienne. Kpurepuem camMonpou3BONBHOTO MPOTEKaHUs IpoLecca B
3aKpBITON CUCTEME B M300apHO-U30TEPMHUECKUX YCIOBHSX SBISETCS YOBUIb
0 .

sHeprun [ mb6ca. Paccuntaem wusmenenue sueprun [m66ca AG™ B Xo1e maHHOU

0 0
peakiuu, BOCIOJb30BaBIIMCH ypaBHeHneM AG~ = AH — T-AS".Benuuuny
M3MEHEHUS YHTAIBIINH PEAKIINH PACCUYUTAEM T10 YPABHEHUIO:

AH°=(AH® COy.) + AH® CaSiOsy)) — (AtH® SiO2y) + AtH® CaCOsyy)).

DHTaNbIUKA 00pa30BaHUs BCEX YUYACTHUKOB peakuuu OepeM 13 TabJInLIbI
CTaHJAPTHBIX (PU3UKO-XUMUYECKUX BEJIHYMH .

AtH® CO5,) = —393,5 kJlx/monb; AjH® CaCOs,y = —1206,0 KJIK/MOIB;
AfHOSiOZ(Kp) = —859,3 xJ>x/MOb; AfHocaSi03(Kp)= —1584, 1k J1x/M0b.
HOI[CTaBI/IB 3HA4YCHUA B YPABHCHUC, MMOJTYUUM
AH® =-3635-1584,1 — (-859,3 — 1206,0) = 87,7 /Ix.

BbrupciuM  m3MeHenne sutpormun AS®mus  peakumm, mpoTekaromeil B
CTaHJIAPTHBIX YCIOBUSX, UCIOJIB3YS TaOIUuHbIe naHHbIe (Tabmn.3.1).

% CaCO0s,= 92,9 Jix/monb-K; S° SiOypy = 42,1 Jlix /monp-K;



S° CO,y =231,5)x/MonbK; S%CaSiOs ) = 82,0 Jlx/Moms-K.
AS°= 2v- S0 —Zv S s
AS®=S"CO,, + S° CaSiOs,) — S° SiOyz,) — S’ CaC0sy),
AS°=82,0+231,6 -92,9 42,1 =178,6 Jix/K wiu AS°= 0,179 xJx/K.
Paccunraem AGO, BOCIOJIL30BAaBIINCH HANIEHHBIMU 3HAYCHUSIMU AHO 151 ASO:
AG°=87,7 — 298 - 0,179 = +34,36 kJIx.

0 .
[Tockompky AG™ > 0, TO pgaHHBIA TMpollecC B CTaHAAPTHBIX YCIOBHSIX
CaMOIIPOU3BOJIBHO IIPOTEKATh HE MOXKET.

Tema 4. Xumnueckasi KHHETHKA U PaBHOBeCHe

3amaya 1. Paccuuraiite, BO CKOJIBKO Pa3 HM3MEHHUTCS CKOPOCTb DPEAKIIMHU
oOpazoBanus okcuja cepsl (VI), mpoTekaroiieii Mo ypaBHEHUIO

2802(2) + Og(e) — 2803(2),
a) MpY yBEJIMYEHUH KOHLIEHTpauuu okcuaa cepsol (1V) B 2 pasa;
0) Mpu yBeJIMYEHNUHW BHEIITHETO JIaBJIeHUs B 3 pasa.

Pemenne. KuHeTHMueckoe YypaBHEHUE pEAKLUHUH, COIJIACHO 3aKOHY
JNEUCTBYIOIIUX MacC, HMEET BU/I:

a) 3amuIeM KMHEeTHYeCKOe ypaBHEHHE npu KoHIeHTparuu SO, B 1Ba pasa
OoJIbLIIE NCXOIHOM:

’ 2 2
1)_=k°(20302) -Co, = 4°k°(C502 ) -Co. .
3aTeM HaxoJUM OTHOIIIEHHE CKOPOCTEH Tpoliecca:

v _4-k-(Cso2)2-Co2 B

v k-(Csoz)Z'Co2

Taxkum oOpazoM, mpu yBenudeHUH KoHieHTparuu SO; B 2 paza CKOpOCTh
peakiuu Bo3pocia B 4 pasa;

0) B JaHHO peaklMy BCE BEIIECTBA HAXOATCS B ra3000pa3HOM COCTOSIHHH,
MO3TOMY IPH YBEJIMUYEHUH JAABJICHUS HAJ CUCTEMOi B 3 pa3a 00beM YMEHBUIUTCS B



TPHU pasd, a KOHOCHTpAIHA KaXKXI0T0 U3 pCarnpyronmnx BCIICCTB, CJICAOBATCIIBHO,
YBCIMYUTCA B 3 pasa. Torzxa KHHCTUYCCKOC YPAaBHCHHC 3alIMIICM:

l)_’=|(~(3C3o2 )?-3Co, = 27-K-(Cso, )?-Co, .

o' 27-k-(cs0,)* Co,

v : =27,
v k-(cso,) - Co,

CnenmoBarteibpHO,

Takum o0Opa3om, mpu yBEIWYEHHUH aBJICHUS B 3 pa3a CKOPOCTh PEaKIUH
yBEIUYHTCS B 27 pas.

3amava 2. OxkucneHue ceppl NPOTEKAET IO YPABHEHUIO
Sty + Oz = SOz

Kak u3MeHUTCA CKOPOCTh 3TOM pEaKUWMU NPHU YBEIMYEHUN PEAKIHOHHOIO
o0béma B 3 paza?
Pemenne. B ciydyae reTeporeHHbIX peakunii B ypaBHEHUE 3aKOHA JEHCTBUS

Macc BXOJSAT KOHIIEHTPALUK BEIECTB, HAXOASIIMNXCS B ra30BOM (haze Uil pacTBOPE.
Kunernueckoe ypaBHEHHE JUIsl  T€TEPOT€HHOM peaKIMu 00pa30BaHUs OKCHIA CEPbI
J10 U3MEHEHUS JaBJICHUS UMEET BUL:

v=Kk-co,,

1ocJie yBeIMUYeHUH 00bEéMa B 3 pa3a KOHIIEHTpAIMs KHCIOPOa YMEHBIIUTCS TAaKKe

, 1
B 3 pasza: U=k°3'C02 :

1)’_1_k-Co2 1

» 3 k-co, 3°

CraenoBaTtebHO,

Takum oOpa3om, IpH yBeJIMYEHUU 00bEMA PEAaKIIMOHHOIO cocyna B 3 pasa
CKOPOCTb PEAKLIUH YMEHBIIUTCS B 3 pasa.

3agaua 3. Bo CKOJIBKO pa3 BO3PACTET CKOPOCTh PEAKLUH, €CIIH TEMIIEpATypa
yBenmuntcs Ha 40 °C? TemmeparypHsiii KO3Q(UIMEHT peaKkiuy paBeH 2.

Pemenne. CornacHo ypaBHenuto Baut-I'opda (3.10)

t—t
21
”i_ylo

l)tl

PaCC‘{I/ITaCM, BO CKOJIBKO pa3 YBCIHUYHUTCA CKOPOCTb XUMHYECKOMN pCaKuuu,



MoACTaBUB B YPABHCHHUC JJTAHHBIC U3 YCJIIOBUA 3aa4YM:

o, L0
22— 102416,

Uty

Takum 06pa3om, Ipy MOBBIIIEHHH TeMIepaTypbl Ha 40 °C CKOpPOCTh TaHHOMN
peaKIMK YBEIUYUTCS B IECTHAALIATH Pa3.

Bamaua 4. Peakuus npu temneparype 20 °C mporekaer 3a 45 c.
Temnepatypubiii kodpduiueHT ckopoctu peakiuu paseH 3. Kakoe Bpems
noTpebyeTest Ist 3aBepineHus 3toi peakiuu ipu 40 °C?

Pemienne. PaccuuraeM BO CKOJIBKO pa3 BO3PAacTaeT CKOPOCTh PEAKLUU IIPU
YBEJIMYEHUH TEMIIEpaTypbl, BOCIOJb30BAaBIINCh  ypaBHeHHEM Bant-Iodda

(3.10):

-t
L4
l)tl
40-20
Do Uyo

UeM BbIIIE CKOPOCTh pEaKkIMu, TeM 3a 00Jiee KOPOTKUN MPOMENKYTOK
BPEMEHU OHa MPOTEKaeT, TO €CThb BpeMsl MPOTEKaHWUs peakiuu (7) oOpaTHO
MPOTMOPIIMOHAIIEHO €€ CKOPOCTH (V) (3TO OTPAKEHO B ypaBHEHUH 3.5).

Po _ Ty
Py Ty
U-nq-T 1
720 *20
Orcrona Ty~ . Tpo=—"45=5S..
D40 9

ITpu 40 °C peakius 3aKOHYUTCS 3a 5 C.

3agaua 5. Hanummre BbIpaXeHUs JJIsI KOHCTAHT PAaBHOBECHS CIEAYIOIINX
peakuuii:

ZCO(Z) + 02(2) s 2C02(e),
Cd(Owg(Kp) + CO2(2) s CCICO3(KP) + HgO(m).

Ot kakux QaKkTOpOB 3aBUCUT KOHCTAHTA PAaBHOBECHS?



Pemenne. Peakimua 2CO) + O, S 2C0,, romoreHHas. Boipakenue

JAJIs1 KOHCTAHTBI paBHOBCCHUA UMCCT BU/I:

[co. |

“ =lcoro

«—

Peakmma Ca(OH)yuy + COs) S CaCOjsgyp) + HyOp — TETEpOTEHHAS,
II09TOMY B BBIPQXKEHUE I KOHCTAHTBI PABHOBECHS BXOAAT KOHLEHTPALUU
BELLECTB, HAXOMAIIUXCS B KHUJIKOM HIIM Ia3000pa3HOM arperaTHOM COCTOSIHUM.
BrIpaxkeHHe KOHCTaHTbI PABHOBECHS UIMEET BHL!

[HzO]

«= [COz]

KoncranTta PaBHOBCCHA 3aBUCHUT OT IIPUPOAbLI PCArupyromux BCIICCTB U
TCMIICPATYPHBI, HO HC 3aBHUCUT OT KOHIOCHTPpAIUN BCIICCTB U JABJICHU:I.

321[{3‘-[3 6 B CUCTEMC yCTaHOBI/IJIOCL paBHOBCCI/IGZ
2HI,,, S Hyp+ 1y, AH® >0

Kak Hago u3MeHUTH TeMnepaTypy, JaBJICHHE U KOHIIEHTPALUIO PEarcHTOB,
YTOOBI CMECTUTH PABHOBECHE B CTOPOHY T€UEHUS MPSIMON peakiuu?

Pemenmne.

1. Tpsimas peakims suporepmmdeckas (AH® > 0). CormacHo mpuHIHITY
Jle lllaTenbe npy yBENIMYEHUM BHEIIHEN TEMIIEPATYPhl PABHOBECHE CMEILAETCS B
CTOPOHY JHAOTEPMHUYECKOTO Ipouecca (MAYIIEro C IOTJIOLIEHUEM TEIUIOTHI).
CrnepoBarenbHO, Uil CMELICHUS PAaBHOBECUS BIPABO TEMIIEPATYpPYy HAIO
YBEIUYHTb.

2. B peakuuu u3 asyx moisieit HI monydaercst mo oguomy Mmoo Hyu |y, T.€,
BCETO JIBa MOJIsI, IOATOMY M3MEHEHHE JIaBJICHUS HE OyJeT OKa3bIBaTh BIUSHUE HA
CMEIIICHHE PaBHOBECHS CUCTEMEI.

3. CMenieHue paBHOBECHS BIPABO MOXKHO JOCTUYb YBEJIMYEHUEM
KoHleHTpaiuu H| wunu yganenwem w3 cucrembl Hp; u |, 4to mpuBener k
YBEIIMYEHUIO CKOPOCTH MIPSIMOM pEaKIIvu.

Tema 5. CTpoenue atoma. XumMn4ieckasi CBA3b

3agaya 1. CocrtaBbTe DdJEKTPOHHBIE (OPMYIBI aTOMOB JJIEMEHTOB C
nopsakoBeiM HomepoMm 20 u 35, u300pa3ute pacrpeneiceHHe 3JIEKTPOHOB B



KBAHTOBBIX SYCHKaX. OnpeaenHTe IIOJIOXCHHUE JJICMCHTOB B nepnonnquKoﬁ
CUCTEMC, CBsA3aB Cro CO 3HAUYCHHUCM COOTBCTCTBYIOIIMX KBAHTOBBIX YHCCI H
KOJIMYCCTBOM BAJICHTHBIX J3JICKTPOHOB. OHpCI[CJ'II/ITe BAJICHTHOCTBb JJICMCHTOB B
HOPMAJIbHOM U BO36Y)KI[€HHOM COCTOSHUAX.

Kakue cBoiicTBa IMPOABIIAIOT ATOMBI 3THUX 3JICMCHTOB (BOCCTaHOBI/ITCJIBHBIe
N OKHCJIHTCJII)HI)IE?), JJIA KaKOI'0 M3 HUX BBIITIC BHGKTpOOTpI/IHaTCHLHOCTB?

Pemenue. Ilo tabmune JI.11. MenzaeneeBa HaXOAUM CHMBOJIBI AJIEMECHTOB,
3allMChIBAEM WX, BHU3Y CJIEBA OT CMMBOJA CTaBUM IMOPAIKOBBIA HOMEp, KOTOPBIN
yKa3bIBaEeT 3apsi]l A/ipa aToMa U KOJMYECTBO 3JIEKTPOHOB B aTOME.

Jlanee 3anuceIBaeM 3J1EKTPOHHYIO (OpPMYIy aToMa, pacpeeriss IeKTPOHbI
[0 YPOBHSM U TIOJYpPOBHSIM, PYKOBOJCTBYSCh NPUHIMUIAMH 3SHEPreTUYECKON
BbirogHocTH W [laynu. DHepreTuueckuil ypoBeHb 0OO3Hauaerca LUppol u
COBIAJAET CO 3HAYEHHWEM TJIABHOIO KBAHTOBOIO 4YHCJIa N; MOAYPOBEHb
obo3Havaercs OykBamu S, P, d, f, kKoTopwle COOTBETCTBYIOT OpPOWTAIBHBIM
KBaHTOBBIM YHcliaM |, cBepXy cmpaBa HaJ KOTOPBIMH 3aIllUCBIBACTCS YHCIIO
3JIEKTPOHOB, PACIIOJIOKEHHBIX Ha HUX (Ha S-OpOMUTAIN — MAaKCUMAJIBHO J1Ba, HA TPEX
HKBUBAJICHTHBIX P-OpOUTANISIX — MaKCUMaJIbHO IIECTh, HA MATU 3KBUBAJIEHTHBIX
d-opOuTasIX — MaKCUMAIILHO JICCSITH).

0Ca 15°25*2p°3s%3p°4s2,

MakcuManbHOE 3HAa4YE€HHUE TJIAaBHOTO KBAHTOBOT'O YHCJIA, T.€. KOJIMYECTBO
3aMOJIHSIEMBIX DHEPTETUUECKUX YPOBHEH, COBMAaaeT C HOMEPOM Mepuoja, B
KOTOPOM HaXOJUTCS NAHHBIN JIEMEHT: Nmayx = 4, mepuon 4.

Howmep rpynnel ganHoro snemenTa ll, T.e. oH coBnagaer ¢ KOIM4ECTBOM
BAJEHTHBIX AJEKTPOHOB. Kanbluili OTHOCHUTCS K 3JIEMEHTaM S-CEMEHCTBa U
COOTBETCTBEHHO HAXOAUTCS B TJIABHOW MOATPYIIIE.

Pacnpenenenue 3JIeKTPOHOB MO siueiikaM OyJeT UMETh BUJ:

S p d f
411
SITL T
72 I U I U I P I
11

B HOpMAaJIbBHOM COCTOJHHHU Yy AaTOMa KaJlbIlUd HCET HCCIAPCHHBIX



3JEKTPOHOB, TMO3TOMY €ro BaJIeHTHOCTh Oyner paBHa Hynwo. Ilpu
BO30yX/JE€HUU aTOMa, T.€. COOOIIEHUN €My HEKOTOPOIl SHEPTUHU, IIEKTPOHbI
IIOCJIEAHEr0 DHHEPreTUYECKOr0 YpPOBHSA pacHapuBarOTCia, Uy KalablHUsA
NOSABJIAETCS ABa CBOOOIHBIX AJIEKTPOHA: OJIMH B COCTOSIHUU 4S, npyroi — 4p, a
BMECTE C 3TUM BAJIECHTHBIE BO3MOKHOCTH KaJIbLIUsl YBEIMYHUBAOTCA C HYJIS 10
IBYX.

Kanbuuii — munuunviu memann, KOTOPbIA NIPU OTAAYE ABYX DIEKTPOHOB
C TOCIEAHEro JHEPreTHYeCKOro YpOBHS mpeBpamaercs B uoH — Ca’',
00JaaloIuil  YCTOMYUBBIM 3JIEKTPOHHBIM CTPOSHUEM TMPEIIECTBYIOIIETO €My
WHEPTHOTO ra3a aproHa ¢ BOCbMUDJICKTPOHHON BHEITHEH 000I0YKOM.

PaccMoTpuM B TakoM e MOpSIKE SJIEMEHT, CTOALIMN B Tabnuie Mo
HOMeEpoM 35. D10 OpoMm:

sBr  15%2572p°3s°3p°4s°3d*%4p°.

[To hopmyIie MOKHO BHIETh, YTO 3TO AJIEMEHT 4-r0 nepruoaa (Nyax= 4), VII
rpynnsl  (Ha TIOCJIEAHEM DJHEPreTHYECKOM yPOBHE CeMb JJCKTPOHOB),
P-ceMeNCTBA IIaBHOW MOATPYIIIIHL.

DneKTpoHHO-TpaduuecKoe n300pakeHrue aroma Opoma OyJeT UMETh BUJ:

S p d f
ALttt
2 U 2 A A O B R I
21t
1

B HopmanbHOM cocTosiHMM y Opoma OJWH HECHAapEeHHBIN JJIEKTPOH,
MO3TOMY €ro BaJICHTHOCTh OyJeT paBHa 1. [Ipu mornomenun sHeprun cHavyala
pacnapuBarOTCs P-3JIEKTPOHBI, a 3aTeM S-2JIEKTPOHBI Ha CBOOOJHBIE
d-opOuTanu 3TOro K€ SHEPTETUYECKOT0 YPOBHS U y OpoMa 00pa3yrTcs TpH,
IsITh, CEMb OJWHOYHBIX, PACMapeHHBIX 3JEKTPOHOB, U COOTBETCTBEHHO OH
MOKET MPOSABIIATH BAJICHTHOCTh B BO30yxaeHHOM cocTosiuuu I, V, VII.

bpoM — munuunvii nememann, €ero aTOM ropas3zio Jerdye NpuHUMaeT OJUuH
AJEKTPOH, MpeBpallaercsd B OTPULIATENBHO 3apskKeHHbIW HOH Br ¢
KOH(UTypaluen 3IeKTPOHOB OJIKalIero nHepTHoro raza  Kr, yem otnaer ceMpb
3NIeKTPOHOB, mpeBpamasch B Br'’ ¢ kompurypammeii Ar. Bpom obmagaer



3HAYUTEIBHO 00JIe€ BBICOKOM AJIEKTPOOTPULIATEIBHOCTHIO, YEM KaJbIUH.

Tema 6. PacTBOpBI 3J1€KTPOJIUTOB

3agaua 1. CocTaBbTe MOJCKYJSPHBIC W MOHHO-MOJICKYJISIPHBIC ypaBHEHUS
peakuuii B3aumoeicTBus Mexay pactBopamu BaCl, u Na;SOy4, Na,CO3z u HySOy,
CH3;COONa u HCI, Fe(OH); u HNO:s.
[Tpu cocTaBiIeHNN HOHHO-MOJIEKYJSIPHBIX YPABHEHUH 3TH COSAMHEHUS 3aITUCHIBAIOT
B MOJICKYJIIPHOH (hOopMe, CUITbHBIE PACTBOPUMBIC JICKTPOJIUTHI — B BHJIC HOHOB.

J{ns peakuuu:

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

p P H p

CUNbH.IJL.  CUTbH.IIL. CUNBH.I]I. CUTbH.OI]I.

Ba®" + 2CI~+ 2Na* + SO, — BaSO,| + 2Na* + 2CI~ (monHoe moHHO-
MOJIEKYJIIPHOE YpaBHEHUE),

Ba?" + SO,*~— BaSO,| (COKpaIeHHOE HOHHO-MOICKYISIPHOE ypaBHEHNUE).

Peakiuss BO3MOXKHA, Tak Kak OHa COMPOBOXKIAETCS OOpa3OBaHUEM
TpyJIHOpAacTBOpUMOTO coenunenusi BaSO,.

Na,CO; + H,SO, — Na,SO, + H,0 + COzT

p p p cnab.on.  eas

CUTbH.I]I. CUNBH.DJI.  CUTILH.IIL.

2Na* + COs° =+ 2H" + SO,*~— 2Na* + SO+ H,0 + CO,?

2H" + CO5>"— H,0 + CO,?.

Peakrus mpoTekaer, Tak Kak COMPOBOXKIAECTCS 00pa30BaAHUEM 2A3000pA3HO20
coeounenuss CO, u crabozeo snexkmpoauma Hy0 .

CH3COONa + HCl — CH3COOH + NaCl,

p p p p
CUNbH.ON.  CUNbH.INL.  CNAO.3].  CULbH.AIL.

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

CH;COO™+ H" — CH3;COOH.

B pesynbTate aT0# peakuuu odbpaszyercs cinabdwiii anexrpoaut CH;COOH.

Fe(OH); + 3HNO; S Fe(NO3); + 3H,0

H p p cnab.on.

CNa6.51. CUNbH.INL. CULLH.IIL.

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

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

Peakmust oOpaTima, Tak Kak CpeId UCXOTHBIX BEIISCTB M CPEAH MPOITYKTOB
PEaKIMK €CTh CIIA0BIC AJICKTPOJIUTHI.

3agaua 2. Beruuciure pH pactBopa THAPOKCHIIA KaIbIUS C MOJSPHOU
koHneHTparmeit 0,005 monw/n, cunras nucconuaruto Ca(OH), monHOMH.

Pemenne. pH = — |g [H']. Tugpokcua Kamplius OpH AUCCOLHALMH
obpasyer HOHBI Kaibliisi M ruapokcua-uomsl. Ca(OH), S Ca’" + 20H-
KonuenTtpauus noHoB OH cBsf3aHa ¢ KoHIeHTparumeii uoHoB H' HOHHBIM
npomssegenuem Bogsr: [H] - [OH] = 107™*. Orcroma [H*] = 107/ [OH].

W3 ypaBHEHUSs TUCCOIMAIIMN  CIIETYET, YTO



[OHT] =2 [Ca(OH),] =2 - 0,005 =0,01 moas/m.
[H*]=1070,01 =10 ** moms/; pH =—1g 107% = 12.

Tema 10. JjieKTpoAHBbIE MOTEHIMAJBI M TAJIbBAHUYECKHE )JIEMEHThI

3agavya. ['aibBaHMYECKUI 3JIEMEHT COCTOUT W3 XPOMOBOIO U OJIOBIHHOIO
AJIEKTPOJOB B pacTBopax HMX HUTpaToB. COCTaBbTE CXEMY TaJbBaHUYECKOTO
AJIIEMEHTA, HAIMIIUTE YPaBHEHUS AJIEKTPOJHBIX NPOLECCOB M TOKOOOpasyrolen

c Cc
peakiuu. Beranciure DJIC: a) mpH cTaHmapTHBIX yemoBmsx ( Cro’ = Tsn®t -

c C
MOJIB/IT); 6) IIPH KOHIIEHTpAIMsX Cro' = ~Sn®* =001 MOJB/IL.

Pewmenne. [Ipu cxemaTnueckom 3aycy raJbBaHUYECKOr0 dJIEMEHTA IPaHULA
paszena MeXIy METalIoM U PacTBOPOM 0003HAYaeTCs BEPTUKAIBHOM YEpTOW,
rpaHulla MEXIy pacTBOPAMH DJIEKTPOJUTOB — JBOMHOM BEPTUKAIBHOU YEPTOM.
AHOJ 3aIIMChIBAETCS CIIEBA.

CpaBHI/IM CTaHAapPTHBIC QJICKTPOAHBIC ITOTCHIIMAJIbI MCTAJIIIOB.
0 0

cr¥tjer® = _ 0,74 B, sn?*/sn® = _ 0,14 B. XpoM, kak 0ojice aKTUBHBIA METAJLI,
SBJISIETCS] aHOJIOM, a OJIOBO — KaTOJIOM.
3anuinemM cxeMy raJlbBAaHHUECKOTO JJIEMEHTA!
(-) Cr | Cr(NO3)s || SN(NOs), | Sn (+)
WIIH (-)Cr|cCr® || Sn®* | Sn (+);
AIEKTPOIHBIC MPOIIECCHI:
anomusiii:  Cr°— 3¢ — Cr’*  (mporecc OKucieHs), X2
katomublit:  Sn°" + 2¢” — Sn° (mporecc BOCCTaHOBJICHUS); x3
ypaBHEHHE TOKOOOPA3YIOIIEH peaKilnu:
2Cr°+3sn** — 2Cr*" + 39n°,
Berauciaum snextpoasuxkyiyto cuny (31C):
a) crammaptayio IJIC E€°% 1o ects DJC 9IeMeHTa NPU CTAHJAPTHBIX
YCIIOBHSIX, KOT/Ia KOHIIEHTPAI[MM HOHOB METaJlJla paBHBI | MOJB/JI, paccunTaeM 1o
YPaBHEHUIO:

EO 2 0 EO 3 0
+ +
EO = Eokamoda _EOaHOOa = sn /Sn - cr /Cr
0_
£ =-0,14-(-0,74)= 0,60 B;
6) B YCIOBHAX OTIHMYHBIX OT CTAHAAPTHBIX CHadalla pacCcHuTaem II0

YPaBHCHUTIO HepHCTa OTACJIBHBIC JJICKTPOJAHBIC IIOTCHIMAJIBI MCTAJIJIOB!:

0,059I c
ESn2+/Sn0: ESn2+/3n0 . 2 9Cg 2+



E, 2.
sn*/sn® = _ 0,14 + 0’0259 Ig10 % =-0,14 + 0059, (-2) =-0,20 B;
. 0,059
ECr3+/Cro _ Ecr3+/0r° ., 3 a3t |
E_s.
crétfer® = 0,74 + 0’%59 Ig1072=-0,74 + 0’259 +(-2)=-0,78 B;

a 3areM 1o (opmyne BbruucauM JJIC, yduThIBasg, 4TO OJIOBO OCTAJIOCHh
KaToJ/IOM, a IMHK — aHOJIOM:

E E
£ = sn2+/sn0 Cr3+/Cr0’+

=-0,20-(-0,78)=0,58 B.
7.2.3 IlpumepHbIii epedeHb 3aJaHUi 11 pellleHus1 MPUKJIATHBIX 32124
Tema 12. Koppo3usi 1 3a1MTa MeTANINYECKNX KOHCTPYKIUIA
3agaua 2. M3genue u3 kene3a ¢ IPUMECHIO HUKEIISI HAXOIUTCS BO BIIAYKHOU
cpene, CoepkKAIEN YTIIEKUCIBIN ra3. Y KaXKUTE, IO KAKOMY MEXaHU3MY NPOTEKAET
KOPPO3HWOHHBIN MPOIIECC, M HAMTUIIIUTE €r0 YPaBHEHUS.

Pemienne. YTieKucblil ra3 B3auMOJEHCTBYET € BOJOM M o0pasyeT ciaadyro
yroibHyto kucinory CO, + H,O S H;COs; koTOpas JHCCOIMHPYET TIO
ypaBHenuto H,CO; S H' + HCO; . Takum 00pa3oMm, pacTBOp, B KOTOPOM
HAXOJUTCS u3zeine, OyleT MPOBOAUTH ANEKTPUUECKUI TOK, U OKHCIUTEIIEM B HEM
apnsloTcss  KkatmoHel M. Kopposus, — clenoBaTenbHO,  NPOTEKaeT Mo
AIEKTPOXUMHUIECKOMY MEXaHHU3MY.

3anuireM cxeMy BO3HUKIIIETO KOPPO3UOHHOTO JIEMEHTA!

Fe|H*,HCO; |Ni.

Keneso Fe 6onee axtupHbI MeTamt ( E° =

Fe2+/Fe0
~ 0,25 B).

— 0,44 B) uem HHKEIb, OHO

. O _
apiisiercs aHoqoM, a NI — karonom (E =
AOM, A ( Ni2+/Ni0

Ha mnoBepxHocTH kene3a  (aHOJA) MPOUCXOAMUT MPOLIECC OKUCICHHS.
VpaBHeHue anogHoro npouecca (anox Fe):  Fe® — Fe™ + 2¢~.

YKeneso B Buzae noHoB Fe** mepexouT B pacTBOp, a SIEKTPOHBI IEPETEKAIOT
Ha HUKeNb. [[0OBEpXHOCTh HUKENS 3apsiKaeTcs OTPUIATENBHO, K HEW U3 pacTBOpa
MOJIXOISAT KATHOHBI BOJOPO/Ia, TPUHUMAIOT JJIEKTPOHBI M BOCCTAHABIMBAIOTCSI.

YpaBHeHHEe KaTOAHOTO Tporecca (KaTton Nio): 2H + 2¢™— H,.

7.2.4 IlpumepHbIii NepevyeHb BONPOCOB JISl MOATOTOBKHU K 3a4eTy

He npenycMoTpeHO y4eOHBIM TUIAHOM
7.2.5 IlpumepHbIii epedeHb 3aJaHUI I pellleHUs1 NPUKJIATHBIX 32124

Cmpoenue geujecmea u peaKyuoHHas CROCOOHOCMb 6euiecme
OCHOBHBIE KJIACChl HEOPraHUYECKUX COCIUHEHUH: OKCUAbl (KUCIOTHBIE,



OCHOBHBIC, aM(OTEpHBIC), THAPOKCUILI (KUCIOTHI, OCHOBaHHUS, aM(pOTEpHBIC
TUAPOKCUIIBI), coJid. [IpuHIUI KHUCIOTHO-OCHOBHOTO B3ammojenctBus. Conu
KHCJIbIE, CPEJHUE, OCHOBHBIE.

OOmue KBAaHTOBO-MEXAHMUYECKHE TPEJICTABIEHUS O CTPOCHHE aroMma:
BOJTHOBAs MPUPOJa MUKPOYACTHI] M DJICKTPOHOB, AJIEKTPOHHBIE 00JIaka, aTOMHBIE
opobutamm, sapo aroma. YpaBHeHnue Illpemunrepa. KBanTOBBIE umcia Kak
XapaKTepUCTUKAa COCTOSHUSL JJIEKTPOHOB B aTome: TIJaBHOE, OpOUTAIbHOE,
MarHuTHOE, CIMHOBOE. Tumbl aTroMHbIX opOuTaneil. [IpuHIMIBI pacnpenaencHue
AJIEKTPOHOB B aTome. [locineaoBaTeNbHOCTh 3alOJHEHUS aTOMHBIX OpOUTaliel B
cooTBeTcTBUM ¢ ux »Hepruen. IIpaBuno KieukoBckoro. Ilpunnun Ilaymn wu
npaBuio ['yHaa. DiaeKTpoHHbIE KOH(DUTYypaliui aTOMOB U HOHOB.

[Tepunonnueckuit 3akoH [[.U. Menneneesa. Ilepuonuueckas cucrema J[.H.
MeHnneneeBa Kak €CTECTBEHHas kKiaccudukanus 23jeMeHTOB. CTpyKTypa
MEPUOJIMYECKONM CHUCTEMBL: MEPUOA, PAM, rpymnmna u noarpynna. I[lepumogunyHocTs
W3MEHEHHE CBOMCTB A3JIEMEHTOB B IMpEAENaX MMEPHUOJIOB U TJIABHBIX IMOATrPYIII.
OHeprus HWOHHU3AlUU, CPOJCTBO K JJIEKTPOHY, BJIEKTPOOTPUIATEIBHOCTD.
M3MeHeHne KUCIOTHO-OCHOBHBIX M OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
COCIMHEHUM.

Mexanusm  oOpa3oBaHusl ~ KOBajJeHTHONW  cBa3u.  OOMEHHBIH U
JIOHOPHO-AKIENITOPHBIM MEXaHU3M O0pa3oBaHUsl KOBaJEHTHOU cBs3u. CBoMCTBa
KOBAJICHTHOM CBsi3u. CHUrmMa- W TH-CBA3W, HANPABICHHOCTH W JHEPTUS CBS3H.
['mbpunuzanus aToMHBIX oOpOuTalel, TeoMeTpuuecKas CTPYKTypa MOJICKYIL.
KoBaneHTHas cBsA3b nosisipHas U HenossipHasd. [lossipHocTe Mosekyn. HMonHHas
cBs3b. CTpOEHUE COEIMHEHHI C MOHHBIM THUIIOM CBSI3H. BalEeHTHOCTH 3JIEMEHTOB B
HOPMAJIbHOM U BO30YKJICHHOM COCTOSIHUSIX: CTETICHb OKMCIICHUS U 3aps]i aTOMOB B
coeuHEHUAX. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE —Mpouecchl. OKHUCIHUTEINH,
BOCCTAHOBUTEH. Crenenb OKHUCJICHUS. Onpenenenue
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON POJIM COCIMHEHUS] IO CTENEHU OKHUCIICHUS
atomoB. PacctaHoBka KO3(p(OUIIMEHTOB B OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peakIusX METOJ0M IJIEKTPOHHOTO OanaHca.

Xumuueckas mepmoOUHAMUKA U XUMUYUECKAA KUHEMUKA

OCHOBHBIE TEPMOJUHAMHYECKHE TMOHATHS: CHUCTEMa, TOMOI€HHas U
rEeTEPOreHHAasl CUCTEMa, W30JMPOBAaHHAS 3aKpbITasg CHUCTEMA, CUCTEMA OTKpPHITas,
napaMeTpbl COCTOSIHUSI CHUCTEMbI, TepMOAMHaMUueckue (yHKIuU. BHyTpeHHss
SHEPrusi W DHTaIbNUA. TermaoBorl 3PdexkT peakuun. IDHAOTCPMHUECKHE W
AK30TEpPMHUYECKHUE TMPOLIECChl. 3aKOH ['ecca U CIEeACTBUS, BBITEKAIOIIUE M3 HETO.
CrangapTHas SHTaJIbIUS O0pa30BaHUS CIIOKHOTO BEMIECTBA. Te€PMOXUMHUYECKHE
ypaBHEHUS. DHTPOINHUS U U300apHO-N30TEPMUIECCKUN TOTeHIHAI. HanpaBieHHOCTh
xumudeckux npoueccos. |, || Hauana TepmoanHaMuku.



Xumuyeckass KaHeTHKAa. CKOpPOCTh XUMHUYECKHUX peakuuil. DHeprus
akTUBalUUHM. YpaBHEHUE AppeHuyca. 3aBUCUMOCTh CKOPOCTHM pEakIHUH OT
KOHILICHTPAIIMM PEArvupyrolnX BEHIECTB W JABJICHHUS. 3aKOH JCHCTBHUS Macc.
Kunernueckue ypaBHeHusa. KoHCTaHTa CKOpPOCTH pEaKIUu.

BnusiHne teMmepaTypsl Ha CKOPOCTh XHWMHYECKOM pEakluu, IPaBUIIO
Bant-T'od¢a, Temneparypusbiit kodddunnent. BiusHue kaTannzaropa Ha CKOPOCTh
peakiuu. CyluiHOCTb KaTaiu3a.

[Tpomeccet  oOpatuMble U HeoOpaTuMble. XHUMHUYECKOE paBHOBECHE.
Koncranta xwummuueckoro pasHoBecus. I[lpunnun Jle-lllatense. BnusiHue
TEMIEPATYpbl, KOHLEHTpPALlMM, [aBJICHUS M Karaau3aTopa  Ha CMELICHUE
paBHOBECHS.

Pacmeopuwt. /lucnepcuvie cucmemut

OO6mras xapakTepucTuka pacTBOpoB. CrocoObl BhIpaKEHUsI KOHIIEHTpaIUU
pacTBOpoB. MouisipHasi, MOJIsTIbHAsE KOHLEHTPALMS, MOJSIPHAsl, MaccoBas JOJI,
MOJIIpHAsl KOHLIEHTpalXs SKBUBAJICHTOB. [[aBieHue napa pacTBOpoB. 3aKkoH Payms
JUIl pacTBOPOB HEANEKTPOJHUTOB. [loOHMMKEHHE TeMIeparypsl 3amep3aHusl U
MOBBIIICHUE TEMIIEPATypbl KUIIEHUS pacTBOpoB. Kpuockomus, 30yImuockonus.
Ocmoc, ocMoTrdeckoe napienne. 3akod Baut-T'odda.

Teopust AIEKTPONUTUYECKOM JUCCOLMALMM AppeHuyca. OJIEKTPOIUTHI
cuibHble U ciabbie. CTeneHb U KOHCTAHThI JUCCOLUUAIIMU. DJIEKTPOIUTHYECKAsS
JIMCCOLUAIINS CUJIBHBIX M CJIa0BIX DJIEKTPOJIUTOB: KHUCIJIOT, OCHOBAaHUM, COJeH B
Bojie. CryneHuartas auccounanus. FloHHbIe peakiuu. Y CIOBUS TE€YEHUS PEaKIU
oOMEHa B PacTBOpax OJJIEKTPOJIUTOB. DIIEKTPOIUTHUECKAS IHUCCOIUAIUS BOJBI.
HNonnoe mnpousseaenue Boawsl (Kw). Bomopoassiii mokazarenr pH kak mepa
KUCIIOTHOCTH U WIeNOYHOCTH cpeabl. pH kucnor u ocHoBanuit. [lonsitue 006
nHauKaTopax. OKkpacka MHHANKATOPOB B pa3IMuHbIX cpenax. ['maponus coneit. Conun
TUIPOJIM3YIONIMECS MO AaHUOHY, MO KATHOHY, HETUIAPOJM3YIOIIUECS COJIH.
N3menenue pH cpeasl npu ruaponuse. BrusiHue BHEMIHMX (aKTOpPOB HAa CTENEHb
MOJIHOTHI THAPOJU3a. bydepHbie cucTeMBl.

[ToBepxHOCTHBIE siBIEHUS U ajacopOuus. JlucriepcHbIE CHCTEMBI, HUX
knaccudukanmsa. Kommongasie cucteMbl. Y CTOWYUBOCTD AUCTIEPCHBIX CUCTEM.

Xumus HeopeaHUUeCcKUX GANCYUIUX GEULEC 8

[Tonyuyenne, MeXaHW3M TUApaTallid W KPUCTAJUIM3AIlMU, CBOMCTBA
BO3AYIIHBIX BSOKYIIUX MaTepuajioB (CTpOUTEIbHAs BO3YIIHAS W3BECTh, THIIC).
[TonydyeHnue, MEXaHU3M T'HAPATALIMNA U KPUCTAJUIM3AIMU, CBOMCTBA TUIPABINYECKUX
BSDKYIIUX MarepuagoB (THApaBIMYECKas W3BECTh, IMOPTIaHAIIEMEHT). beToH,
KOppo3wusi 0€TOHA B PA3IMYHBIX Cpeiax.

Inekmpoxumuueckue cucmemol

DONEeKTPOHBIA TMOTEHIMANI, MEXaHU3M €ro BO3HHUKHOBEHHUS. Y paBHEHHE



HepHcTa. DneKkTpoXuMUYECKUi psiJl HANPSKEHU METAJUIOB. THITBI 3JIEKTPOAOB.

['anbBaHMYECKME BJEMEHTHL. M3MepeHue dSIEKTPOJBMKYLIECH  CHIIBL.
[Tonspuzanuss ¥ nepeHanpspKeHue. XUMHAYECKUE MCTOYHMKHA TOKA: IEPBHYHbBIC
raJlbBAHUYECKUE 3JIEMEHTHI, aKKyMYJISITOPBI, TOTUIMBHBIE 3JIEMEHTHI.

Koppo3uss mMeraiuioB. Buabl koppo3un. MexXaHu3M 3JIEKTPOXUMHYECKOU
KOPpO3HH. 3alliTa METAJUIOB OT KOPPO3HH. MeTauInueCKUe MOKPBITHSL.

Hoaumepol u onuzomeput

[lonsitue o nonumepax u onueomepax. OpraHU4ECKUE U HEOPraHUYECKUE
noJuMeEpbl. MeTobl MOJIyYEHUS OJIMMEPOB: MTOTUMEPU3ALUS, IOJTUKOHICHCAIU.
XHUMUYECKOE CTPOEHUE U CBOMCTBA MOIUMEPOB. JleCTpyKIUs MOTUMEPOB.

bruononumepsl: noaucaxapuibl, MOJIUU30IPEHBI, OCIKH.

Memoobt Xxumuueckozo uccied08anus 6euyecme

Xumuyeckas uieHTU(PUKAIMS BelecTB. AHATUTUYECKUN curHail. OCHOBBI
KA4ECTBEHHOIO0 M KOJIMYECTBEHHOI'O aHan3a. KauecTBEHHbIE peakIMM HAa HOHBL.
XuMHuecKre, PU3NKO-XUMUYECKUE U (PU3NUECKUE METO/IbI aHAIIHU3A.

Opzanuueckue éaxcywjue cmpoumenbHvle Mamepuaivl

Knaccudukanuss opraHMYeCKMX BSDKYIIUX CTPOUTEIBHBIX MaTEpHUAJIOB.
burymHbIe Bsokymue. [lomydenue, cBoicTBa, MEXaHU3MBbI TBEPACHUS.

7.2.6. MeToauka BbICTABJIEHHMS  OIEHKH TPH  TNPOBEAEHHH
NMPOMEKYTOUYHOM aTTeCTALUMN

DK3aMeH MPOBOAUTCS MO TeCT-OMIeTaM, KaKIbId U3 KOTOPHIX coaepx uT 10
BOIPOCOB M 3a7auy. Kaxaplif mpaBuIbHBIN OTBET HA BOMPOC B TECTE orleHuBaeTcs 1
Oamtom, 3amava onenuBaercs B 10 6ayos (5 0amioB BepHOE pelieHue U 5 6aios
3a BEpHBIN OTBET). MakcUMaIbHOE KOJUYECTBO HAOpaHHBIX OamtoB — 20.

1. Ouenka «HeynoBieTBOPUTENHHO» CTAaBUTCS B CiIy4ae, €CIH CTYJICHT
HaOpas MeHee 6 0asnIoB.

2. OneHka «Y OBJIETBOPUTEIHLHOY CTABUTCA B CIydae, €CJIM CTYASHT HaOpa
ot 6 1o 10 6amnoB

3. Ouenka «XopoIio» CTaBUTCS B ClIydae, eclii CTy/IeHT Haopain ot 11 mo 15
OaIoB.

4. Onenka «OTIMYHOY» CTABUTCS, €CIU CTyAeHT Haopai oT 16 no 20 Gamios.

7.2.7 I1acnopT OLIEHOYHBIX MATEPHAJIOB

Ko
KonTponupyemslie pa3zesnbl A . | HammenoBaHue 011eHOYHOTO
Ne n/m KOHTPOJIUPYEMOit
(Tembl) TUCHHUTIITUHBI cpencTaa
KOMTICTCHITHH
1 CrpoeHue Bemectsa u OK-8, OK-10 Tect, kKOHTpOIBbHAS paboTa,
pEeaKMoHHass CIOCOOHOCTH 3allUTa J1aDOPATOPHBIX

pabort, 3amura pedepara,
TpeOOBaHUs K KYpCOBOMY
IPOEKTY....

BCIICCTB

2 OcCHOBBI xumudeckoii|OK-8, OK-10 Tect, KOHTpOJIBbHAs paboTa,




TEPMOJIMHAMHUKH U KHHETUKH 3aIuTa J1a00PaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
IPOCKTY....

3 PactBopsl. Jucnepcusie cuctemsr |OK-8, OK-10 Tect, KoHTpOIBHAS paboTa,
3aImTa JJ1abopaTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUs K KYpCOBOMY
MPOEKTY. ...

4 Onekrpoxummueckue mporeccel  |OK-8, OK-10 Tect, KOHTpoObHAS paboTa,
3aImuTa J1a00pPaTOPHBIX
pabort, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MPOEKTY. ...

5 [TonumMepsl U OTUTOMEPHI OK-8, OK-10 Tect, KOHTpOIbHAS paboTa,
3aIuTa J1a00PaTOPHBIX
pabort, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY

MIPOCKTY....
6 Xumuueckass HACHTUUKALIIS OK-8, OK-10 Tect, KoHTpOIBHAS paboTa,
BELIECTB 3aIuTa JJabopaTOpPHBIX

pabor, 3amura pedepara,
TpeOOBaHUS K KYpCOBOMY
MPOEKTY. ...

7.3. Meroauyeckue MaTepuajibl, oNpeaeasiomne NPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeITEJIbHOCTH

TectupoBanue ocymecTBisercs, MO0 TPU TOMOIIM KOMIIBIOTEPHOU
CUCTEMbI TECTUPOBAHHUA, JUOO C HUCIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUM Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABISETCS OLIEHKA COIVIACHO METOIUKU
BBICTABJICHUS OLICHKU ITPU MPOBEIECHNUN ITPOMEKYTOUYHOM aTTECTALUU.

Pemenue craHmapTHBIX 3aJad OCYUIECTBISETCS, JUOO MpU MOMOIIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTOIB30BAHUEM BhIAHHBIX 3a7a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIISACTCS
IIPOBEPKA PEUIEHUS 3a1ad DK3aMEHATOPOM M BBICTABISAETCA OLEHKA, COIVIACHO
METO/IMKH BBICTaBJICHUS OLICHKU TP MPOBEJECHUU TPOMEKYTOUHOM aTTeCTALINH.

Pemienne mnpukiagHBIX 3adad  OCYIIECTBIAETCS, JHUOO TIPU TOMOLIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIB30BAHUEM BhIAHHBIX 3a7a4
Ha OyMakHOM HocuTelne. Bpems pemenus 3anauy 30 MuH. 3aTeM OCYHIECTBISETCS
IIPOBEpKA pELICHUS 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLEHKA, COTJIACHO
METOJIMKH BBICTaBJIEHUS OLICHKU ITPU MPOBEJECHUN IPOMEKYTOUHOM aTTECTALIMH.

8 YUEBHO METOANYECKOE U HH®POPMAILIMOHHOE
OBECIHEYEHHUE JUCIHUIIJIUHBI)
8.1 IlepeueHb y4eOHOI JuUTEpaTypbl, HEOOXOAUMOW /IJIsi OCBOEHHS
AMCUHHUILTHHBI
1. I'nmunka, Hukomnaii JleonnnoBuy. OO6mrast xumus [Teker] : yueb. mocobue:
nonymeHo MO CCCP / I'nunka, Hukonait JIeonuaosud ; moxa pen. B. A. Tlonkosa,




A. B. babkoga. - 18-e uzn., nepepab. u mom. - M. : FOpaiit , 2012

2. Xumus [Tekct] : yuebHOe mocobue / BopoHek. roc. apXUTEKTyp.-CTPOUT.
yH-T ; o o6mr. pen. I'. I'. KpuBnaeBoit. - Boponex : [0. u.], 2013

8.2 IlepeyeHb HMH(MOPMANMUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMBbIX MPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 Mpolecca Mo AUCHHUILIMHE, BKJINOYas
nepeYyeHb  JHMLIEH3MOHHOI0  NPOrPAMMHOr0  o0ecledeHHsi, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBPEeMEHHbIX
Nnpo¢ecCHOHAIBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Yrenue neKuuid OCYIIECTBISETCS C HCIOJIb30BAaHUEM IPE3EHTAlUM B
nporpamme «Microsoft PowerPointy.

2. Jlns BBIMONHEHUSA J1TA0OPATOPHBIX paldOT HCMONB3yeTCs Y4eOHBIH
7a00paTOpHBI  KOMIUIEKC «XuMus», coBmectuMmbli ¢ [IK wm cHaOXeHHBIN
POrpaMMHBIM 00ECIICUEHUEM.

3. Xumnueckuil karanor. Heopranmyeckas xumus. CalTbl W KHUTHU
http://www.ximicat.com

4. Chemnet - odunuanbHOE JJICKTPOHHOE W3AaHHEC XHMHYCCKOTO
daxynpTera MI'Y http://www.chem.msu.ru/rus

5. CripaBouyHO-HH(MOpPMAMOHHBIN caitT mo xumuu http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JISA
OCYHWECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLECCA
Yueono-navopamopnoe ooopyoosanue

1. YueOHo-1a00paTOpHBIN KOMIUIEKC « XUMUSD -ayn. 6421

2. Monomep H-160 - ayn. 6421
3. Jlabopatopnsiit pH-metp JIITY-01 - ayn. 6421
4. lllkad ¢ BBITSHDKHOM BEHTHIISAIIUCH - ayn. 6421
5. JlabopaTopHas XMMUYecKas mocya - ayn. 6421
6. AKBaIMCTUILISTOP - ayn. 6422

Texnuueckue cpeocmea o0yueHus
1. HoytOyk - oTxaen opranu3anuu u odecreueHus y4yeOHoro npoiecca
MenuanpoeKkTop mporpamMmm - OT/AeN OpTaHU3aIuu U 00eCTieUeHHs y4eOHOTO
npoiiecca.

10. METOAUYECKUE YKA3ZAHUSA JJISA OBYYAROLIUXCS TTO
OCBOEHHUIO JUCHUIIJIMHBI (MOAY JIsT)

[To muctunnuue «XUMHS» YUTAIOTCS JICKIIUU, MPOBOASATCS J1TaOOpaTOPHbBIE
paboThI.

OcCHOBOM W3YYCHHUS JTUCHUIUIMHBI SBJISIOTCS JIGKIIUH, HA KOTOPBIX
U3JIaraloTcs HauOoJIee CYIIECTBEHHbIC U TPYAHBIC BOIPOCHI, a TAKXKE BOIIPOCHI, HE
HaIleAINIe OTPAKEHUS B YICOHOU JTUTEpATypeE.

JIaGopaTopHbie pabOThI BBHIMOIHSIOTCS Ha JJA00OpaTOPHOM OOOpPY/IOBAaHUU B
COOTBETCTBUH C METOJIMKAMHM, TPUBEICHHBIMH B YKa3aHHSX K BBITIOJTHEHHIO padoT.


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

Bup yueOHbIx
3aHITUHN

JleATenbHOCTh CTYIEHTA

Jlekusa

Hanucanue KoHCHeKTa JEKLUi: KpaTKo, CXEMaTH4HO, IMOCJIEA0BaTEIbHO
(uKCUPOBATH OCHOBHBIE TIOJIOKEHHUS, BHIBOJIBL, (POPMYITUPOBKHU, 0000IICHNUS;
IIOMEYaTh Ba)KHbIE MBICIIH, BBIAEIIATH KIIIOUEBbIE CII0Ba, TepMUHBI. [IpoBepka
TEPMHUHOB, IOHATUI C MOMOILBIO YHUMKIIONEANH, CIOBAPEN, CIPABOYHUKOB C
BBINKUCHIBAHNEM TOJIKOBAaHUM B TeTpab. O603HaueHHE BOIPOCOB, TEPMUHOB,
MaTepuaga, KOTOpble BBI3BIBAIOT TPYAHOCTH, TIIOMCK OTBETOB B
pexkoMeHayemol  aureparype. Eciam  camocTosATeNbHO HE  ymaercs
pa3o0parbcsi B Marepuaie, Heo0XoquMo chOopMyIHUPOBATH BOIIPOC U 3a/1aTh
IIPEIoIaBaTelI0 Ha JEKIMH WIK Ha IPAKTUYECKOM 3aHSATHH.

JlaGopaTopHas
pabora

JlaGoparopHble paOOTHI MO3BOJSIOT HAYUYUTHCS MPUMEHSTH TEOPETUUYECKUE
3HaHUS, OJyYCHHbIE Ha JICKIIUH MPU PEUICHUH KOHKPETHBIX 331a4. YToObI
HaumOojee palMOHAIBHO U TOJHO HCIIOJIb30BaTh BCE BO3MOXKHOCTH
1a00paTOPHBIX ISl MOATOTOBKM K HUM HEOOXOJUMO: cliefyeT pa3o0paThb
JIEKLHIO M0 COOTBETCTBYIOIIEH TEME, O3HAKOMHUTCS C COOTBETCTBYIOUIUM
pa3genoM ydeOHHKA, NPOpadoOTaTh JONOJHHUTENBHYIO JHTEpaTypy |
VMCTOYHUKHU, PEIIUTH 33Ja4U U BBITIOJIHUTH APYTrUe MHUCbMEHHBIE 3aJaHMUSL.

CaMocTogTeIbHas
pabora

CamocrosTenbHas paboTa CTYIEHTOB CHOCOOCTBYET IIyOOKOMY YCBOCHHS
yuyeOHOro  Marepuaja U  pPa3BUTHIO HABBIKOB  caMo0Opa3oBaHMUS.
CamocTosTenbHast paboTa NpenoaraeT cleyIoIIue COCTaBISIOIHE:

- pabora ¢ TEKCTaMHU: y4yeOHHKaMH, CIPaBOYHHKAMH, IOMOIHUTEIbHON
JUTEPATYPOU, a TAK:Ke MPOPadOTKa KOHCIIEKTOB JICKIIHA;

- BBITIOJIHEHUE JIOMAIIIHUX 33JJaHUN U PacyeToB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEILHOTO U3yUYEHMUS;

- ydacTue B paboTe CTyIeHYECKUX HayYHBIX KOH(PEPEHIIUN, OMUMITHAT;

- MIOJITOTOBKA K MTPOMEXKYTOUYHON aTTECTaIUH.

IloaroroBka k
IIPOMEKYTOUHON
aTTeCcTalun

I'oTOBUTBCS K IPOMEXYTOUHOM aTTECTallUM CIEAYET CHCTEMAaTHYECKH, B
TCYCHUEC BCEro CEMECTpa. NHTencuBHas IIOATOTOBKA JOJI’KHA HadYaTbCs HE
MO3JHEE, YEM 3a MECAL-IIOJITOpA A0 IPOMEXYTOUHOU arTecTanuu. J[aHHbIe
nepes dK3aMEHOM, SK3aMEHOM TpH JHs 3(PPEeKTUBHEE BCETO HCIOIb30BaTh
JUIs IOBTOPEHUS M CUCTEMATU3allMU MaTepHala.




