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1. HEJIM 1 3AJJAYU JTUCHUTIIJIMHBI
1.1. Heau AMCHUTIHHBI
ChopmupoBath y CTyA€HTa MOJHYIO CHUCTEMY MpEACTaBICHUN 00 oOuux
KAUYeCTBEHHBIX M KOJUYECTBEHHBIX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX
MIPOIIECCOB U SIBJICHUI B Pa3IMYHBIX (PUBUKO-XUMUYECKUX CUCTEMAaX, OMUPAsCh MPU
3TOM Ha (hyHJaMEHTAJIbHBIC MMOJIOKECHUS (DU3UKU U XUMUHU.

1.2. 3agaun ocBoeHUs JUCIHILINHBI

3aJI0)KUTh OCHOBBI JIJIi TOHUMAHUSI XUMHUUYECKUX TMPOIECCOB MPEBpalCHUS
BEIIECTB, KOTOphIE OYIyT CHOCOOCTBOBATh MPUHITHIO TPAMOTHBIX, HAY4YHO
000CHOBaHHBIX MPOGECCHOHANIBHBIX pEIIeHUH B 00JIACTU  CTPOUTEIBbHOU
TEXHOJIOTMH, a TaKXKe CIIOCOOCTBOBATh BHEAPCHUIO JIOCTIKCHUM XUMHUHM TIPU
PELICHUH 3TUX MPOOIIEM.

[TpuBUTH HABBIKM OCMBICIICHHOTO PEIICHHUS KOHKPETHBIX XMMHUYSCKHUX 3a/1ad,
HAyYUTh HAaXOAUTh ONTHMAaJbHBIC pelieHus] MPodecCHOHANBHBIX 3a7ad, B TOM
YHUCJIe C UCTIOJIb30BAHUEM 3aKOHOB XUMHUU, XUMUUECKUX TPOIIECCOB U BEIIECTB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JlucnumnianHa «XHMHS» OTHOCUTCS K AUCIHHUIUIMHAM 0a30BOM YacTH OJ0Ka
bl1.

3. HEPEYEHDb IINTAHUPYEMBbIX PE3YJBTATOB OBYUEHMUS 11O
JUCHUIIJIMHE
[Tporecc M3ydeHUS TUCHUILIUHBI « XUMUS» HAIMpaBiieH Ha (HOPMUPOBAHHE
CJIETYIOIITNX KOMIICTCHITHI:
OK-8 - crtocobHOCTBIO paboTaTh CAMOCTOSTEIHLHO
OK-10 - crtocoOHOCTBIO K MMO3HABATENBHON AEATEIILHOCTH

Pe3yibTaThl 00y4yeHnsi, XapaKTepu3yolue

Komnerenuusa
chopMHUPOBAHHOCTH KOMIIETEHIIMH

OK-8 3HaTh: OCHOBbI XHMHMHU M  XUMHYECKHE  IPOIECCHI
COBPEMEHHOMN TEXHOJIOTUH MPOU3BOJICTBA.

VYMeTh. IMPUMCHATL IIOJYUYCHHBIC 3HAHHA II0 XHUMHHU IIPpHU
N3YUYCHHUUN JPYI'UX JUCHOUILINH.

BiageTs: coBpeMEHHON Hay4YHOU anmaparypomu.

OK-10 3HaTh: NPAKTUYECKUE MOCIEACTBHS BOZMOXKHBIX PEIICHUI
3a/1a4uH.

YMeTh: oTnu4aTh (PaKThl OT MHEHUN, HHTEPIIPETAINH, OIICHOK
Y T.J. B PACCYKJICHUSAX APYTUX YYACTHUKOB JEATEIbHOCTH.

Biagers: cnocOOHOCTBIO K TO3HABATEIBHOM IEITEIILHOCTH.

4. OBbEM U CIHUITJIMHBI
OO01ast Tpy10eMKOCTh JUCHUILUTMHBI «XUMUS» COCTABIISET S 3.€.
Pacnipenenenue Tpy10€MKOCTH TUCHUIIIMHBI IO BUJAM 3aHATHI




ouyHasi popma o0yueHus

Bcero | Cemectpsl

Bunpl yuebHOl pabOThI

4acoB 1
AyIMTOpHBIE 3aHATHS (BCEro) 54 54
B ToMm uncne:
Jlexuu 18 18
Jlaboparopusie padoTsl (JIP) 36 36
CamocrosiTesqibHast paboTa 99 99
Yacel Ha KOHTPOJIb 27 27
BuJibl poMeKyTOYHOM aTTECTAIlUU - IK3aMEH + +
OO6mast Tpy10€MKOCTh:
aKaJIeMUYECKUE YaChl 180 180
3a4.e]I. 5 5

3ao04yHas popma 00y4eHus

Bcero | Cemectpsl

Bunbr yue6HOI paboThI

4acoB 2
AyAUTOpHBIE 3aHATHS (BCEro) 14 14
B ToM uncne:
Jlexuun 4 4
Jlaboparopusie padoTs (JIP) 10 10
CamocTosiTesibHasi padoTa 157 157
Yacel Ha KOHTPOJIb 9 9
Buibl npomMexyTOYHOM aTTecTalluu - I9K3aMeH + +
OO61mast Tpy10€MKOCTb:
aKaJIEMUYECKUE YaChl 180 180
3a4.e]I. 5 5

5. COAEP KAHUE JUCHUIIJIMHBI (MOAYJIA)
5.1 Copep:xxkanue pa3gejioB JUCHUIUVIMHBI W pacnpeaejieHHe
TPYA0EeMKOCTH MO0 BHAaM 3aHATHI
o4yHasi popma o0ydeHust

Ne JIab. Bcero.
HaumenoBanue Tembt Conepxanue paszena Jlexn CPC ’
/11 3aH. qac
1 |Crpoenue BemectBa u |KBaHTOBO-MeXaHHYECKHE MPEACTABICHUS O CTPOCHUU
peakionHas aTtoma. /IBoiiCTBeHHas MpHUPOAa 3JIEKTPOHA. ATOMHAas

CIIOCOOHOCTH BEILIECTB opbutans. KBanroBble uncna. [IpuHIMI MUHUMaIbHON
sHepruu. [IpaBuno KieukoBckoro. Ilpuniumn 3ampera
[Maynu. [IpaBuno I'ynna. DNEeKTPOHHbIE
KOH(HUTypaIlMuaTOMOB M HOHOB.

Ilepuoguueckuii 3akOH W MNEPUOAMYECKAs CUCTEMA 4 6 16 26
a1eMeHToB. llepuoguueckue CBOWCTBA 3JIEMEHTOB.
Pamycer atomoB. DHeprusi moHm3anuu. CpoacTBo K
JNIEKTPOHY. ONeKTpOOTPULATENBHOCTb.
[lepuonuueckoe H3MEHEHHE KHCIOTHO-OCHOBHBIX U
OKHUCITUTEJIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB BEILECTB.

Xumnueckast cBs3b. KoBaneHTHas CBs3b. MeTon




BaJICHTHEIX CBSI3EHL. OOMEHHEII u
JIOHOPHO-AKIETITOPHBII MEXaHH3M o0pazoBaHus
KOBAJICHTHOW  CBsI3M. [ MOpumu3amms  aTOMHBIX
QJIEKTPOHHBIX OpOWTAIeH, TeOMETpHYECKas CTPYKTypa
monekyn. MoHHas cBs3b. Merammuueckast —CBSI3b.
Bonoponnas cBa3b.

CBoiicTBa H PCaKurOHHas CIIOCOOHOCTD BCIICCTB,
COCTaBJIAKOIINX OCHOBY CTPOUTECJIbHBIX MaTCPUaJIOB.

OCHOBBI XUMHYECKON
TEPMOJUHAMUKH u
KHUHCTHKH

Xumpaeckass TepMoanHaMuKa. (OCHOBHBIC —ITOHSTHS
XUMHUYECKOH TepMonuHaMuky. [lapamerpsl cocTosHUS.
TepmonuHamMudeckre (QYHKIMN: BHYTPEHHSST SHEPTHS,
SHTAJIBIMS, OHTPOIMSA, H300apHO-N30TEPMHIECKHI
TOTEHIIHAI. Ileppoe  w  BTOpOE  Hauama
TEPMOIUHAMUKHU.

OHepreTuka XHMMUYECKHUX IpoleccoB. 3akoH 'ecca 1
CIIEJICTBUSI N3 HETO. DHTAJIBITUHA 00Pa30BaHHUsL.
TepmoxuMuueckne ypaBHEHUSL. Y CIIOBUS
CaMOIIPOU3BOJILHOTO IIPOTEKAHUS MIPOLIECCOB B
H30JIMPOBAHHBIX M HEU3OJIMPOBAHHBIX CHCTEMaX.

Xumudeckass  KuHeTHKa. CKOPOCTh  XMMHUYECKHX
peakuuid. IToHsTHE 00 aKTHBHBIX MOJIEKYJIAX, SHEPIHU
aKTUBALMY, AKTMBHPOBAaHHOM KOMIUIEKCE. YpaBHEHHUE
Appennyca. 3aBHCHMOCTb CKOPOCTH pPEaKIMU OT
KOHILICHTPAllUM U TEMIIEPATyphl. 3aKOH AEHCTBYOLINX
Macc. Kunernueckue ypaBHEHHs JUII TOMOTEHHBIX U
rereporeHHslx mponeccoB. IlpaBuino Banr-T'odda.
Mertonsl  perynupoBaHus CKOPOCTH  PEaKLHH.
Katanus. KatanusaTopbl ¥ KaTalUTHYECKHE CHCTEMBI.
Teopuu karanuza. KonebatenpHble peakiyu.

Xumudeckoe paBHoBecue. TepMoanHaMUuecKoe U
KHHETHYECKOE YCIIOBUSI COCTOSIHHSI PABHOBECHSL.
KoHcraHTa paBHOBecus. BiusiHie n3MeHeHNs BHEITHUX
YCIIOBHMH Ha MOJIOKEHHE XMMHYECKOr0 PaBHOBECHSI.
Ipunnun Jle Hlatense. ®a3oBoe paBHOBECHE.

3aKOHOMEPHOCTU XMMHYECKUX IIPOLIECCOB
COBPEMEHHBIX TEXHOJIOI'Hi IPOU3BOJICTBA
CTPOUTEJIBHBIX MAaTEPHAIIOB.

16

26

PactBopsl. lucnepcHsie
CHCTEMBI

OOwme mpencraBieHUs] O pacTBopax. | uapaTHas
teopust pactBopoB J.MI. MenneneeBa. CriocoOsl
BBIPDKCHUS KOHIIEHTPALlMd pPAcTBOPOB: MaccoBasi,
MOJISIpHASL J10JISI, MOJISIPHAS!, MOJISUIbHAsT KOHLICHTPALMS,
MOJISIpHAsI KOHLIGHTPALMsl 3KBUBAJICHTOB. BblpaxeHue
3aKOHA SKBHBAJICHTOB ISl PACTBOPOB.

OOu1ue cBoiicTBa pacTBOPOB: NaBJICHHUE Mapa
pacTBOpOB, KMIEHHUE U KPUCTAIIN3ALHS PACTBOPOB.
3akon Payms. Kpuockomnust, 36ymnockonus. OcMoc,
ocMoTh4eckoe AaBieHue. 3akoH Bant-T'odda.

PacrBopsl anexkrponutoB. Teopust 31eKTpOTUTHYECKON
muccoranmuy - Appenmyca. CTemeHb MW KOHCTaHTa
Jucconpanuy. Peaknmu B pacTBOpax 3IEKTPOIHTOB.
VoHHbIE paBHOBECHS U X CMEIICHHE.

DNeKTpoNuTHYECKas Aucconranys Boasl. MlorHoe

16

26




Ipou3BeieHue Bobl. BonoponHslii Noka3aTes.
Merone! onpenenenus pH. pH-unguxaropst. ['uaponus
conei. Cony, THAPOIU3YIOMHUECS TI0 aHHOHY, 10
KaTUOHY, HEruponusyromuecs conu. M3menenue pH
cpensl Ipu runponnse. bydepHsie cucremsl.

JlucriepcHbIE CUCTEMBI, HX KIIacCU(UKAIHS, METO b
nonyyeHust. TepMoarHaMU4ecKasi HeyCTOMYMBOCTh
reTepOreHHbIX TUCIIEPCHBIX cucTeM. [loBepXHOCTHBIE
sBIICHUS U ajcopOrms. KommonaHeie pacTBOPBL.
Kunernueckas v arperatuBHasi yCTOHUHUBOCTb
KOJUTOMIHBIX cucteM. Koarysiust. CeuMeHTaIst.

CTpOI/ITeHBHBIe MaTe€pualibl KAK HCKYCCTBCHHBIC
JAUCNIEPCHBIC CUCTEMBI.

DNEeKTPOXUMUYECKHE
TIPOLIECCHI

DNEeKTPOXUMHUYECKHE CUCTEMBI. ONEeKTPOAHBIN
MOTEHIHA, MEXaHU3M ero BO3HUKHOBEHUSL.
VpaBuenue HepHcra.  DNEKTpOXUMHYECKHH — paf
HaNpsDKEHU MeTamioB. THUIIBI 31€KTPOIOB.

T'anpBannveckue JJIEMEHTBHI. Wzmepenne
3JIEKTPOABMKYLIEH CHJIBI. [Nonspuszanus u
nepeHanpspkeHue.  XUMHUYeCKHe HCTOYHHMKH — TOKa:
TIepPBUYHBIE raJlbBaHU4eCKue 3JIEMEHTBI,
AKKYMYJISITOPBI, TOIUIUBHBIE 3JIEMEHTHI.

Kopposust meraiuioB. Bumer xopposun. MexaHnsm
3JIEKTPOXUMHUYECKOM KOppO3MH. 3alluTa METauIoB OT
Koppo3uu. Dnekrponus. [Ipouecchl, NpoTeKaroue npu
9NEKTPONU3e  BOAHBIX  PACTBOPOB  DIICKTPOJIUTOB.
3akoHbl Dapanes.

16

24

HOJ'II/IMepLI 1 OJIUT'OMEPLI

OneMeHThl  opranumuecko  xumuu. [lonstue o
nomuMepax M onuromepax. OpraHuueckue |
HEOpraHWYecKne  mnoiuMepbl.  MeTtoapl  cHUHTE3a
NOJIUMEPOB:  TOJMMEpU3aLMsl,  [TOJTMKOHICHCALMSL.
XuUMHYECKOE CTPOGHHE U CBOMCTBA IOJIMMEPOB.
Hecrpykuus MOJMMEPOB.

MOJINCaXaPU/bL, TIOTUU30IPEHBI, OSIIKH.

Buononumepsr:

CrpouTtenbHble MaTepHuaibl Ha OCHOBE
BBICOKOMOJIEKYJIIpHBIX ~ coequHeHuid. [Ipumenenue
IIOJIMMEPOB IIPH U3TOTOBJICHUH OSTOHOB.

18

26

Xumuueckast
UACHTUUKALHS

Xumuyeckast uaeHTUpUKAINST BEIIECTB.
Ananutuyeckuii curHaja. OCHOBBI KaYeCTBEHHOIO U
KOJIMYECTBEHHOro aHann3a. KauecTBeHHbIE peakiuy Ha
HMOHBI. Xumuueckue, (QUIMKO-XUMHYECKHE U
(u3nyecKre METOIbl aHallM3a M MX HCIOJIB30BAaHUE B
COBPEMEHHBIX CTPOUTEIIbHBIX TEXHOJIOTHSIX.

17

25

HToro

18

36

99

153

3a04Has popma 00yueHuUs

n/m

CrpoeHue BeniecTBa U
peaKnuOHHAsT
CIIOCOOHOCTh BEIISCTB

KBaHTOBO-MeXaHUUECKHE IIPEICTABICHUSI O CTPOSHUHU
aTtoma. [IBoiicTBeHHas mpHUpoAa 3JIEKTPOHA. ATOMHAas
opbutans. KBanroBble uncna. [IpuHIMN MUHUMAaTBHON
sHepruu. [IpaBuno Kneuxosckoro. IIpunium 3ampera
[Taynmu. [IpaBuno I'ynna. DNEeKTPOHHbIE
KOH(HUTypaIiMiaTOMOB M HOHOB.

Ilepuoguueckuii 3akoOH W MEpPUOAMYECKAs CUCTEMA

Jlexir

JIab.
3aH.

CPC

Bcero,
yac




OJICMCHTOB. HepI/IOHI/I‘IeCKI/Ie CBOKMCTBa JJIEMEHTOB.
PaZ[I/IyCI)I aTOMOB. C-)Heprm[ HWOHH3aluu. CpOI[CTBO K
OJICKTPOHY. :‘)J’IGKTpOOTpI/IL[aTeIIBHOCTI;.
HepI/IOZ[I/I‘leCKOG HU3MCHCHHUE KUCIOTHO-OCHOBHBIX U
OKH CITUTEIHFHO-BOCCTAHOBUTEIIBHBIX CBOWCTB BEIIIECTB.

Xumudeckast cBsi3b. KoBaJleHTHast CBsi3b. Meron
BaJICHTHEIX CBsI3EH. OOMEHHEII H
JIOHOPHO-aKIETITOPHBII MEXaHH3M obOpa3oBaHUs
KOBQJICHTHOW  CBSI3M. [ MOpWImu3amms  aTOMHBIX
JJIEKTPOHHBIX OpOHTAJICH, reOMETPUUECKas CTPYKTypa
Monekyn. MoHHas cBsi3b. Merainueckast —CBsI3b.
Bonoponnas cBs3b.

CgoiictBa © PCaKurOHHas CIIOCOOHOCTD BCIICCTB,
COCTaBJISIFOIINUX OCHOBY CTPOUTEJIbHBIX MaT€pHUaJIOB.

OCHOBBI XHMUYECKOH
TEPMOJMHAMUKU i
KUHETHKH

Xumuaeckast TEPMOJUHAMMKA. OCHOBHBIE TIOHSTHS
XUMHYECKON TEPMOJUHAMHKU. Hapamerpm COCTOSHMS.
TepMO}:[I/IHaMI/I‘-IeCKI/Ie d)yHKHI/II/IZ BHYTPCHHSS SHEPTUs,
OHTAJIbITNA, OHTPOINA, I/I306apHO-H30TepMI/I‘IeCKHﬁ
IIOTCHIIMAJ. HepBoe u BTOpPOEC Haydaja
TEPMOJUHAMUKU.

OHepreTnka XHMHYECKHX MporeccoB. 3akoH ['ecca u
CIIEZICTBUS U3 HEr0. DHTANIBIINK 00pa30BaHMUSL
TepMoxuMHUUYECKHe ypaBHEHUS. Y CIIOBUS
CaMOIPOU3BOJILHOIO NIPOTEKAHHS POLIECCOB B
N30JINPOBAHHBIX M HEM30JIUPOBAHHBIX CHCTEMaX.

Xumuyeckas  KuHeTHKAa. CKOpOCTH — XMMHYECKHX
peakuuit. IToHsATHE 00 AKTHBHBIX MOJIEKYJIaX, SHEPTUU
aKTUBALMY, AKTMBHPOBAaHHOM KOMIUIEKCE. YpaBHEHHUE
Appennyca. 3aBUCHMOCTb CKOPOCTH PEaKLUUH OT
KOHLICHTPALMM U TEMIIepaTypbl. 3aKOH JEHCTBYIOIINX
Mmacc. KuHeruueckue ypaBHEHHs IJIsi TOMOI'€HHBIX W
rereporeHHsix mponeccoB. IlpaBuno Bant-T'odda.
Meronpl  peryaupoBaHUs CKOPOCTH  pEaKIHi.
Karanus. KatanusaTopbl U KaTaaUTHYECKHE CHCTEMBI.
Teopuu karanusza. KonebarenbHbie peakiun.

Xumuueckoe paBHoBecue. TepMoanHaAMU4ecKoe 1
KHHETHYECKOE YCIIOBUS COCTOSIHUS PABHOBECHSL.
KoHcraHTa paBHOBecus. BinsHue H3MeHEeHH BHEILIHUX
YCIIOBHH Ha MOJIOKEHHE XMMHYECKOr0 PAaBHOBECHS.
Ipunmun Jle Hlatense. ®a3oBoe paBHOBECHE.

3aKOHOMEPHOCTU XMMHYECKUX IIPOLIECCOB
COBPEMEHHBIX TEXHOJIOI'HH MPOU3BOJICTBA
CTPOUTEJIBHBIX MAaTEPHAIIOB.

26
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PactBops1. lucnepcHsie
CHCTEMBI

OOmme mpeacTaBieHUs O pacTBopax. [ wuapaTHas
Teopust pactBopoB J.MI. MenneneeBa. CrocoOsr
BBIPOKEHUs] KOHLIEHTPAI[UM PacTBOPOB: MaccoBas,
MOJISpHAst 071, MOJISIpHAsi, MOJISUTbHAST KOHIIEHTpAIHs,
MOJIpHasl KOHIIEHTPAIUs SKBUBAIEHTOB. BbIpakeHne
3aKOHA SKBUBAJIEHTOB IS PACTBOPOB.

OOu1ue cBoiicTBa pacTBOPOB: TaBJICHHUE Mapa
pacTBOpOB, KMIEHHUE U KPUCTAIIN3ALHS PACTBOPOB.
3axon Paymsa. Kpuockonust, 30ymnmnockonus. Ocmoc,

26

30




ocMoTHYeckoe aaBieHue. 3akoH Bant-T'opda.

PaCTBOpI)I OJICKTPOJIUTOB. Teopml 3J'IeKTpOJII/ITI/I‘{eCKOI71
Jucconuanuu AppeHHyca. CreneHb M KOHCTaHTa
JUuccouanvu. Peakuun B pacTBOpax JJICKTPOJIUTOB.
Honnsie PaBHOBECHS U UX CMCIICHUEC.

DnekTponuTHIecKas Aucconuanus Bossl. MloHHOE
npou3BeieHue Bojbl. BonopoaHslii noka3aTes.
Merone! onpenenenus pH. pH-unauxaropst. ['uaponus
coneii. Cony, THAPOIU3YIOIINECS TI0 aHHOHY, 10
KaTHOHY, Heruaponu3yrouecs coinu. M3menenne pH
cpensl Ipu runpoinse. bydepHsie cucremsl.

JlucriepcHBIE CUCTEMBI, HX KITacCU(UKAIHS, METO b
nonydeHust. TepMoarHaMu4ecKas HEYCTOHUUBOCTh
reTepOreHHbIX TUCIIEPCHBIX cucTeM. [loBepXHOCTHBIE
SIBIICHUS ¥ aicopOIms. KotonaHbIe pacTBOPHL.
Kunernueckas u arperaruBHasi yCTOHUUBOCTh
komouHbIX cucteM. Koarymsuus. CeaumenTanust.

CTpOI/ITeJ'IBHBIe MaTte€pualibl Kak HCKYCCTBEHHBIC
JAUCIIEPCHBIC CUCTEMBI.

DIEeKTPOXUMHYECKHE
IPOLIECCHI

ONeKTpOXUMHIECKHE CUCTEMBI. ONeKTpOaHBIN
MOTEHIHAII, MEXaHMW3M  €r0  BO3HHUKHOBEHMS.
VYpasuenne HepHcra.  DnEKTpOXMMHYECKMH — psi
HanpsHKEHUH MeTansoB. THUIIBI 2IEKTPOOB.

TanbBaHUYECKIE JIIEMCHTBI. W3mepenue
3NEKTPOABIIKYIIEH CHUIBL. IMonstpuzauust u
HepeHanpspkeHue.  XUMHYECKHE MCTOYHHMKH — TOKa:
HEepBUYHBIC raJbBaHU4YECKUE JJIEMEHTHI,
aKKYMYJISITOPBI, TOIUTUBHbIC 3JICMEHTBI.

Kopposust meramnos. Bumel koppo3un. MexaHusm
NEKTPOXUMUYECKOH KOPPO3UM. 3aIlUTa METauIOB OT
Koppo3uu. Dnekrponus. [Ipoueccel, mporekarommye npu
9NIEKTPONN3e  BOIHBIX  PAcCTBOPOB  JIEKTPOJIUTOB.
3akonbl Dapanes.

26

28

[Tonumeps! u oaUromMepsl

OnemeHThl  opranuueckoil  xumuu. [lonstue o
nonuMepax M onuromepax.  OpraHuueckue U
HEOpPraHM4YecKue  MoJUMepbl.  MeToipl  CHHTE3a
MOJIMMEPOB:  NOJUMEPHU3ALMS,  NOJMKOHJICHCALU.
XuUMHYECKOe CTPOCHHE U CBOMCTBa IOJIHMEPOB.
Hecrpykuus MOJMMEPOB. Buononumepsr:
TIOJICaXapu/ibl, OMU30IPEHBI, OEKu.

CrpouTtesnbHbie MaTepualbl Ha OCHOBE
BBICOKOMOJIEKYJISIDHBIX ~ coenuHeHuid. [IpuMeHeHue
MIOJIMMEPOB NIPH U3TOTOBJICHUH OETOHOB.

26

28

XuMuueckas
AACHTUDUKALHS

Xumuyeckast uaeHTUUKaIUsI BEIIECTB.
Ananutnyeckuii curHaja. OCHOBBI KayeCTBEHHOIO U
KOJIMYECTBEHHOr0 aHann3a. KauecTBeHHbIE peakui Ha
HOHEI. Xumunueckue, (OU3MKO-XUMHUYECKHE U
(u3nyecKkie METOIbl aHallM3a M MX HCIONB30BaHUE B
COBPEMEHHBIX CTPOUTEIILHBIX TEXHOIOTHSIX.

26

28

Crpoenue BemecTtBa U
PpeaKIMOHHas

KBaHTOBO-MEXaHIUECKUE IIPEICTABICHUS O CTPOSHHUHU
atoma. /IBOiCTBeHHas MpHUpPOAa 3JIEKTPOHA. ATOMHAs

27
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CIIOCOOHOCTH BEIIECTB

opbutans. KBanroBele uncna. [IpuHIMIT MHHUMATEHON
sHepruu. IlpaBuno Kneukosckoro. IIpunnumn 3ampera
Iaynu. IIpaBuno I'yana. DJeKTPOHHEIE
KOH(pHUT'ypalluiaToOMOB U IOHOB.

HepI/IOZ[I/I‘IeCKI/Iﬁ 3aKOH W TMCPUOANYCCKAasA CHUCTEMaA
OJICMCHTOB. HepI/IOZ[I/IqCCKI/IC CBOMCTBa JJIEMECHTOB.
PaI[I/IyCBI aTOMOB. 3Hepr1/151 HWOHH3aluu. CpOI[CTBO K
OJICKTPOHY. QHCKTPOOT]JI/IL[aTCHBHOCTL.
HepHoanecxoe U3MCHCHHUE KUCIOTHO-OCHOBHBIX U
OKH CITUTEIFHO-BOCCTAHOBUTEIIBHBIX CBOWCTB BEIIECTB.

Xumudeckass cBsi3b. KoBaJleHTHast CBsi3b. Meron
BaJICHTHEIX CBsI3EH. OOMEHHEII H
JIOHOPHO-aKIEITTOPHBIH MEXaHH3M o0Opa3oBaHUs
KOBQJICHTHOW  CBSsI3W. [ MOpWmu3amms  aTOMHBIX
JJIEKTPOHHBIX OpOHTaliel, TeoMeTprUecKasl CTPYKTypa
Moiekyn. HoHHast cBs3b. Meraumnyeckast  CBSI3b.
Bonopoanast cBs3b.

CgoiictBa © PCaKkurOHHas CIIOCOOHOCTD BCIICCTB,
COCTaBJISIIOIINUX OCHOBY CTPOUTEJIbHBIX MaT€pHUaJIOB.

Hroro 10 157 171
5.2 IlepeyeHsn 1a00PaATOPHBIX PadoT
Ne ii/m | Ne pazgena TpymoemMKoCTh
pasil HaumenoBanue nabopatopHbIx paboT pYA
JVCLIUTTNHBI (dac)

1. 1 OCHOBHBIE KJIaCCHl HEOPTAHUYIECKUX 4
COeqUHEHNN

2. 2 Ornpenenenne TemnoBeX 3GHEKTOB 4
XUMHUYECKUX PEaKIi

3 2 CKOpOCTh XMMUUYECKUX PEAKIIUI 1

' XHUMHUYECKOE PaBHOBECHE 4

4. 3 OO1ue cBoiicTBa pacCTBOPOB U PaBHOBECHS 4
B BOJHBIX PAacTBOpaX JIEKTPOJIUTOB

5. 3 ['eTeporeHHble AUCTIEPCHBIE CUCTEMBbI 4

6. 4 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE 4
peaxiumn

7. 4 4
DIEKTPOXUMHYECKUE MTPOLECCHI

8 5 CBoiicTBa OpraHMYECKUX BEIECTB U

' BBICOKOMOJIEKYIISIPHBIX COeIMHEHUN 4

(mosmmMepoB)

9. 6 KauecTBeHHBIN U KOTUYECTBEHHBIN 4
XUMHYECKUN aHaTH3

3a04Has popma 00yyeHuUs
Ne /i | Ne paznena Tpynoemkocts
pas HaumenoBanue nabopatopHbix paboT PYA
TUCIUATIINHEI (dac)

1. 2

XuMHU4ecKass KHHETUKA. XUMUYECKOE 4




paBHOBecHe

3 OO01ue cBoiicTBa paCTBOPOB U PaBHOBECHS
B BOJIHBIX PAacTBOPAX AJIEKTPOIUTOB

3JICKTpOXI/IMI/I‘-IeCKI/IC IMPpOLECCChI

6. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢ y4eOHBIM IIJJAaHOM OCBOCHHME JIUCLMUIUIUHBI HE
MpPeayCMaTPUBAET BBINOJHEHUE KYpPCOBOTO NpoeKTa (paboThl) MM KOHTPOJIBHOU

paboTHI.

7. OHUEHOYHBIE MATEPHAJIBI 1A ITPOBEJAEHUSA
IMPOMEXKYTOUYHOU ATTECTAIIMY OBYYAIOIIUXCSI IO

JTUCLUATIIAHE

7.1. Onucanue moka3artejieii 1 KpUTepUeB OLEHMBAHUSI KOMIETEeHIUIA
HA Pa3JIMYHBIX 3TANax X GopMUPOBaHUS, ONTUCAHUE IKAJ OLlEHUBAHUS

7.1.1 dTan Tekymero KOHTPOJsi

Pe3ynbTaThl TEKyIIEro KOHTPOJIS 3HAHUKW W MEXKCECCHOHHOM aTTecTaluu
OIICHUBAIOTCS T10 CIEAYIONIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAHY.

Pe3yabTarsl 00y4eHus,

Komme- XapaKTepu3yIolIHe Kputepun
— c q)gpM“p];B ayﬂﬂzlm OH:)HI/IBZI:HI/IFI ATTecroBaH He arrecroBan
KOMIIETEeHIMH

OK-8 3HaTh! OCHOBBI | yKa)KUTE KPUTEPHIL Bemonuenne pador B Hesrimonuenue
XMMUH U XUMHYECKHUE CPOK, padoT B CPOK,
IIPOLIECCHI [IPEyCMOTPEHHBIHN B | IPELyCMOTPEHHBIH B
COBPEMEHHOM paboumX mporpaMmax |pabodnx nmporpaMmax
TEXHOJIOTHH
IIPOU3BOJICTBA.
YMeTb:  NPUMEHATh|YKaKUTe KpPUTEPUL Bemonuenne pador B Hesbmonuenue
MIOJTy4YeHHBIE 3HAHUA CPOK, paboT B CPOK,
0  XUMHH  TIpH MPEyCMOTPEHHBIN B | IPEAYCMOTPEHHBIH B
H3Yy4EHUH JIpYTUX paboumX mporpaMmax |pabodnx nmporpaMmax
JUCIUIUINH.
Bnagners: YKaXUTE KpUTEPUA Brmonaenune pabot B Hesbmonuenue
COBPEMEHHOMN CPOK, padoT B CpoK,
Hay4HOU MIPEYCMOTPEHHBIN B | IPEIyCMOTPEHHBIH B
amnmapaTypOi. pabounx mporpaMmax |pabounx mporpammax

OK-10 3HAaTh: IPaKTHYECKHE |yKaKUTE KPUTEPUI Brmonaenune pabot B HeBrimonaenne
TIOCIJIEACTBHSA CPOK, paboT B CpoK,
BO3MOXKHBIX MPELyCMOTPEHHBIN B | IPEAYCMOTPEHHBIH B

pelIeHni 3a1a4n.

pabounx mporpaMMax

pabounx mporpamMmmax

VMeTb: oTIIn4aTh
(hakTBI OT MHEHUH,

YKaXUTE KpUTEpU

Bremonaenue pabot B
CPOK,

HeBrmonuenne
pabot B CpoK,

HUHTEPIIpETALHM, MIPEYCMOTPEHHBIN B | IPEIyCMOTPEHHBIH B
OLICHOK U T.II. B pabounx mporpaMmax |pabodnx mporpammax
paccyXIeHusIX

JPYrUX yI4aCTHHKOB

JIEATEITbHOCTH.

Bnaners: YKa)KUTE KPUTEPHA Bemonuaenue pador B Hespimonnenue

CIIOCOOHOCTBIO K

CPOK,

paboT B CpOK,




MO3HABaTEIbHOU
JCATCIIBHOCTH.

MPEAYCMOTPEHHBIN B
pabounx mporpammax

MPEAyCMOTPEHHBIN B
pabounx mporpamMmax

7.1.2 ITan npoMeKyTOUYHOT0 KOHTPOJIS 3HAHUI

Pe3ynpTaThl IPOMEKYTOUHOTO KOHTPOJISI 3HAaHUI oLleHuBatoTCs B 1 cemectpe
UIsl OYHOUW (popmMBI 00y4yeHHs, 2 ceMecTpe A 3a04HOW (HOpMBI OOYYEHHS IO
YeTblpex0auIbHON CUCTEME:

«OTJIIMYHOY;

«XOPOILION;

«YIOBJIETBOPUTEIHHOY;

«HEYJOBJIETBOPUTEIHHOY.

PesyabTaTsl
Kome- 00yHenns, Kpurepuun
XapakTepu3yolue OT1angHo Xopouo Yaos.. Heynos..
TEHIMS | cqopvmposannocrs | OUEHHBAHMS
KOMIIEeTEHIIUN
OK-8 3HaTh: ocHOBEI| Tect Brmonuenue | Bemonnenune | BrimonHenue B Tecte
XUMHUU U tecta Ha 90- | Tecra Ha 80- Tecra Ha 70- menee 70%
XUMHYECKHE 100% 90% 80% MIPaBUIIBHBIX
TPOIIECCHI OTBETOB
COBPEMEHHOM
TEXHOJIOTUHU
MIPOM3BOICTBA.
VYMeTh: Pemenne 3agaun [Iponemonctp | Ilpomemonctp | 3amauu He
MIPUMEHATD CTaHIAPTHBIX pelieHsl B HApOBaH UPOBaH BEPHBIN |  peLIEHbI
l'lO.]'[y‘-leHHbIe HpaKTH‘IeCKI/IX TIOJIHOM BeprIﬁ X0 X0n peLueHm{ B
3HAHUA IO XUMHH|3ada4 OG’I)CMC u peuleHm{ BCEX, 60J'II)LHI/IHCTBG
npu U3yICHUU TIOJIYYeHbl | HO HE MONy4eH 3a7a4
JIpYTHX BEPHBIC BEPHBII OTBET
JIACIIUATIIINH. OTBETHI BO BCEX
3aJayax
Bianers: Pemenne 3agaun IIponemonctp | Ilpomemonctp | 3amauu He
COBpPEMEHHOU MPUKIIATHBIX peIICHBI B HUpOBaH UPOBaH BEPHBIIl |  pEIICHBI
Hay4HOU 3a71a4 B MOJIHOM BEPHBIN X0 | XOI pelieHUs B
arnmnaparypou. KOHKPETHOU o0beMe U | pelieHus Bcex,| OOJbLIMHCTBE
TpeAMETHON MOTYYEHBl | HO HE MOJIy4eH 3a7a4
obactu BEpHBIC BEPHBII OTBET
OTBETHI BO BCEX
3ajayax
OK-10 |3HuaTs: Tect Bemonuenve | Beimonnenue | Brimonaenue B tecte
MIPaKTUIECKHE Tecta Ha 90- | Tecta Ha 80- Tecra Ha 70- | menee 70%
IOCIIEICTBUSA 100% 90% 80% MPaBUIIBHBIX
BO3MOXKHBIX OTBETOB
pelIeHni 3a1a4n.
VYMern: otiinyath |Pemienue 3agaun IIponemonctp | IlponemoHncTp 3amgaun He
(akTeI OT CTaHIAPTHBIX pelIeHs B HUpOBaH HpPOBaH BEPHBII |  PEIICHBI
MHCHHH, TIPAKTHIECKUX ITOJIHOM BEPHBIN X0 | XOI peIIeHus B
WHTEpIpeTanni, [3amay o0beMe U | pemieHns BeeX, | OompImMHCTBE
OILICHOK H T.J. B MOTYYEHBl | HO HE MOTy4eH 3a7a4
PpacCcyKIeHUsIX BEPHBIC BEPHBI OTBET
JIpYTUX OTBETHI BO BCEX
Y9aCTHHKOB 3aJa4ax
JIEATEILHOCTH.
Brianers: Pemenne 3agaun IIponemonctp | [Ipomemonctp | 3amaum He
CIOCOOHOCTBIO K |TIPHUKIIATHBIX pelIeHs B HUpOBaH HpPOBaH BEPHBII |  pEIICHBI
IIO3HABATEILHOW |3a7a4 B ITOJIHOM BEPHBIA X0 | XOI peIIeHus B
JIEATEILHOCTH. KOHKPETHOH o0beMe M | pemieHns BeeX, | OompIIMHCTBE
TIPEIMETHON MOTYYEHBI | HO HE TOITydeH 3a7a4
obnactu BEPHEIC BEPHBI OTBET
OTBETHI BO BCEX
3aJa4ax




7.2 llpumepHblii mepeYyeHb  ONEHOYHBIX CpeACTB  (THIOBBIE
KOHTPOJIbHbIE 3aJaHUSl MJIM HHbIe MaTepuajbl, He0O0OX0AMMBbIE VIS OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA JeATeJILHOCTH)

7.2.1 IlpuMepHbBIii NepeveHb 3aIaHUI 1JI51 MOATOTOBKH K TeCTHPOBAHMIO
1. IlonydeHue aueTaTHOrO MIEJKa U3 LEJUTI0I03bl BO3MOXKHO OJlaroapsi HAJIUYUIO B

HEW ...

O osnokcuasbix pparMmeHTOB O THAPOKCUIIBHBIX TPYII

O  MEeTUIEHOBBIX TPYNIT O uukIMYeckux pparMeHTOB

2. O0BeM pacTBOpa XJIOpUJIa KaJbLUs ¢ MOJISIpHON KoHUeHTpalueit 0,1 Momnb/m,
HEOOXOAUMBIN JJ1s1 OCakKIeHHs KapOoHaT-uoHOB 13 200 M1 pacTBopa kapOoHaTa
KaJlis ¢ MOJIIpHOM KoHIeHTparuei 0,15 Monb/n, paBeH  MUJUTUIUTPaM.

O 200 O 100

O 150 O 300
3. Kucnblie conu o0pa3yroTcsi B peakiusax, CXeMbl KOTOPbIX UMEIOT BUT ...
o Zn(OH), + HCI o KOH + H,SO4

o CaCOs3 + H,O + CO, o 2KOH + H,S0O,

4. B COOTBETCTBHH C TEPMOXMMUUECKIM YPABHEHHEM

FeO(ys) + Haz (r) = Fe(ys) + HO(r), A;H® = 23k /Ix

I monrydenus 560 T keneza HeOOXOAUMO 3aTPaTHTh KJIK Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuM GEIKOB B BOAHBIX PACTBOPaX KUCJIOT U MIEIOYEH
IIPOUCXOJIUT HX ...

O BBICAJIMBaHHE O oxucieHue

O KoHpaeHcalUs O rugponus

6. [{ns kadecTBEHHOTO OOHAPYKEHHS KapOOHAT-MOHA HCIIOIb3YeTCs paCTBOP
O cpenaneii conu O  CHJIBHOTO OCHOBAHUS

O opraHMyecKkoro MHIUKATOpa O  CuIbHOU KUCTOTHI

7. Ha BHelTHEM HPHEPreTUYECKOM YPOBHE aTOMa 3JIEMEHTa, 00pa3yroIIero
BbICIIMM THAPOKCU]T cocTaBa HDO3 - COepKUTCS  2JIEKTPOHOB.

O 6 o 7

O 5 O 4

8. IIpu pabote raabBaHHUYECKOTO AIEMEHTA, COCTOSIIETO U3 CEpPeOPSHOrO U
MEIHOTO 3JIEKTPOJI0B, NorpyxkeHHbIX B 0,01 M pacTBOpBI KX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu”*/Cu)= 0,34 B), Ha KaToje MPOTEKACT PEaKLHs,
ypaBHEHUE KOTOPOU UMEET BULL...

O Cu* +2&=Cu° O Ag°-&=Ag+

O Ag'+e=Ag° O Cu°-2& =Cu’+

9. Peakuueil nonuMepru3alny MOXKHO MOJYYUTh BEIIECTBO, HA3BAHUE KOTOPOTO



O nepnoH O aHTpoH
O mHaiinon O Tednon
10. CBeueHne aTOMOB, MOJIEKYJI WM IPYTUX YACTHILI, BO3HUKAIOLIEE NTPU
ANEKTPOHHBIX NIEPeXoAax U3 BO30YKI€HHOI'O COCTOSIHUS B OCHOBHOE, Ha3bIBAETCA. ..

O »smMmuccuenn O penakcanuei

O moMHHECUEHUIHEN O  ¢oromerpueit

11. Atomsl yrnepoaa B mosiekyne C,H, HaXoAsTCS B COCTOAHUU -
rUOpUan3aLNH

O sp’ O sp

O sp o sp’

12. 1151 cMeleHusi paBHOBECHS B CUCTEME

Ha(r) + S(18)=H.S(r), A\H® = -21x]1x

B CTOPOHY 00pa3oBaHMs CEPOBOAOPO/Ia HEOOXOIUMO ..

O NOHU3UTH JAaBICHUE O NOBBICUTH JAaBJICHUE

O  BBECTH KaTajauzaTop O TNOHUW3UTH TEeMIEPaTypy

13. B xauecTBe HU3KOMOJICKYJIIPHOTO BEIIECTBA B PEAKIIUSIX MMOJTUKOH ICHCAITUU
yaiie Bcero oopasyercs ...

O H.S O HO

0O CO; O NaCl

14. BemecTBo, M3MEHSIOIIEE CBOIO OKPACKY B 3aBUCUMOCTH OT pH cpens
Ha3bIBAETCA ...

O kpacurenem O  »IeKTpoJUTOM

O pearenTom O wuHAUMKaTOpOM

15. dns nmpuroroBnenus 2 1 0,1 M pactBopa NaOH tpebyercss 1
TUAPOKCUIA HATPUS

O 40 O 4

O 16 O 8

16. /1151 noBbIIIEHUS] TEMIIEPATYPbI KUIIEHUS pacTBopa Ha 1,04°C
(Enzo = 0,52rpaa.xr/moinb) HEOOXOIUMO, YTOOBI KOHIIEHTPAITUS

PaCTBOPEHHOI'0 B HEM HEAJICKTPOJIUTA COCTABIIsIA MOJIB/KT.
0O 2 O 02
O 01 O 1

17. KoaddumueHt nepes MoJIeKyIoi BOCCTAHOBUTENS B YPABHCHUH PEAKITHH
K,Cr,0; + NaNO, + H,SO, = Cr2(804)3 + NaNO; + K,SO, + H,0O paBCcH

O 3 o 2

O 1 O 4

18. IIlpoagykTamMu, BELACHASIONIMMHUCS HA UHEPTHBIX JIEKTPOJAX MPU SIEKTPOIIN3E
BOJHOTO pacTBOpa Cyib(ara HATPHs, SIBISIOTCS ...

O NawuO; O Nawu SO,



O H,uO, O HuS

19. Ilpu nomonyu 1aKkmMyca MOKHO Pa3InduTh PACTBOPHI COJIEH

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

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

20. Ecnu yBennuuth aasienue B 10 pa3, To CKOPOCTb NPSIMOM peakuU

H; (r) + Br, (r) = 2HBr(r), npu ycioBuu ee 3J1€MEHTapHOCTH, YBEIUYUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 IlpuMepHBIii IepevyeHb 3aJaHUT 1/ pellleHUs] CTAHAAPTHBIX 32124

Tema 1. ATOMHO-MOJIEKYJISIPHOE YY€eHUE
3amaya. B3aumopelicTBUe allOMUHUS C PACTBOPOM COJSIHOM KHUCJIOTHI
IPOTEKAET MO CIEAYIOIIEH pEaKIIUHN:

2Al + 6HCI — 2AICI; + 3H,1

B peakmnuu ydactByoT 2,7 kr amomuHusi. PaccuuraiiTe 00beM Bomopoa,
BBIJICJIMBUIETOCS B XO/I€ PEAKIMU, IPOTEKAIOIIEH TPU HOPMAJIBHBIX YCIOBUSX, a TAK
ke npu Temneparype 28 °C um nasnenun 102 klIla; aGCONMOTHYIO IUIOTHOCTH
BOJIOPO/Ia U MJIOTHOCTh BOAOPOZA MO BO3YyXY; Maccy oOpa3oBaBILErocs XJopuia
AITIOMHUHUS U MAaCCOBYIO JI0JIF0 AJIFOMHUHHMS B HEM.

Pemenne. Peakiys npoTekaer 1o ypaBHEHUIO

2Al + 6HCI — 2AICI; + 3H, 1.

B BHUIC Ta6JII/IIII>I npeacraBuM MOJEIPHBIC MACChI, KOJIMYCCTBO MOJIb U
COOTBCTCTBYIOIIINUEC UM MACChl YYAaCTBYIOINUX B pCAKIINH BCUICCTB.

Al AICl; H,

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

v, MOJIb 2 2 3

m=Mwv,r | 54 267 6

YtoObl HAWTH 00BEM BOJOPOAQ, BBIACIUBIIETOCS B PEAKIMU MPU HOPMAIbHBIX
YCIIOBUSX, COCTABUM TPOIOPIIHIO:

54 r Al BeimensiroT u3 KUciIoTsl (22,4-3) 1 Bogoposa (1o ypaBHEHHUIO pEeaKIIiN )
2700 r Al BeIIENSIOT U3 KUCITOTH V, JI BOJOpo/a (110 YCIIOBHIO 3aJ1a4H );

Vy = 2700522,4 3 _ 3360 1L

JIist yclioBUiA, OTAWYHBIX OT HOPMAJbHBIX, O0OBEM Ta3a PaCCUUTAEM II0
YPaBHEHUIO:




Vv

_v-R-T _3360-831-(273+28) 3678411

X p 22,4-102
uinu 1o hopmyie:
_ Ppp-VyT 101-3360-(273+28)
V= > = 573102 =3678,4 1.
AOCOIOTHYIO IJIOTHOCTh BOAOPO/Ia pacCyuTaeM o Gopmyie:
Mep_ 2 09 /1
P, =7V, 224 T

OTHOCHUTEIIbHYIO TUIOTHOCTH BOJOPO/IA IO BO3AYXY paccuuTaeM 1o Gpopmylie:
M

6030 _ (Hp) :i

(H2) M(GOB()) 29

Maccy O6p3,30BaBHICFOCSI B pPCAKIIHMU XJIOpHUIA XKCJIC3a pPaACCHUTACM II0
YPaBHCHHIO PCAKIIMH, COCTABUB IIPOIIOPIUIO.

D =0,07.

2700r Al o6pasyror M AICI,

54r Al o6pasyior 267 r AlICI3;

2700-267
m =——=13350r.
AlCI, 54 r

Maccosyro moito skene3a B AlCl; paccunraem, MCXOAS COOTBETCTBEHHO W3
ATOMHBIX U MOJISIPHBIX MacC aTOMOB M MOJIEKYII:
133,5 r AICI; cocrasnsror 100 %

27r Al COCTaBIAOT X %;
x=2/100 20,22 %.
1335

Tema 2. Kitacchl HeOpraHmyecknx coeIMHEeHH i

3amaya 1. Kakue u3 nepeynciIeHHbIX HUKE BEILIECTB ABJISIOTCA OKCHUIAMMU:

H>COs, BeO, K,0, SO,, Mg(NO3),? Vkaxute ux cBoicTBa (OCHOBHBIC, KUCIIOTHEBIC,
amborepusie). Hanuimmre ypaBHEHHS peaKIMid, [IOKa3bIBAIOIIUX XapakTep
OKCHJIOB.

Pemenne. B Hamem mpumepe KUCIOTHBIM OKCHUIOM sBISETCS OKcHun SO,.
[Ipu B3auMomaeCTBUU C BOAOW OH 00OpasyeT CepHUCTYIO Kuciory H,SOs, ¢
OCHOBAaHUSIMH ¥ OCHOBHBIMU OKCHJaMH — €€ COJIH:

SO, + H>,O — H,SO3;
SO, + 2LIOH — Li,SO; + H,0;
SO, + Na,O — Na,SOs.

Okcung KyO  mposBisieT OCHOBHBIE CBOMCTBA, pPacTBOPSETCS B BOJAE C



oOpa3oBaHWEM OCHOBaHHUS. B3anMoJeHCcTBYyeT ¢ KHUCIOTaMH M KHUCJIOTHBIMH
OKCHJIaMU ¢ 0OPa30BaHUEM COJIEH B COOTBETCTBHHU CO CIEAYIOIIMMH PEaKLIUIMU:

KO + H,0 — 2KOH:;
KZO + COZ — K2C03.

BeO — amdorepHblii OKCHJ, HEPACTBOPUMBII B Bojae. EMy cooTBeTcTByET
TUAPOKCHU], TTPOSIBISIONINM KUCITOTHBIE cBOMcTBa (H,;BeO, — kuciioTa) U OCHOBHBIC
cBoiictBa (Be(OH), — ocHoBanue). AMQOTEpHBIC OKCHUILI B3aUMOJCHCTBYIOT C
KHCJIOTAMH M IIEJ0YaMH, a TaKK€ C KHUCJIOTHBIMH M OCHOBHBIMU OKCHJIAMH C
o0pa3oBaHUEM COJIEH:

BeO + 2HCI — BeCl, + H0,
BeO + (CO, — BeCOs;
BeO + 2NaOH — Na,BeO, + H,O;
BeO + K,O0 — K;BeO.,.

3agaya 2. CocTaBbTe ypaBHEHHS PEAKIUH TOJYyYEHHUS BCEX BO3MOMXKHBIX
coJied Tpy B3aUMOJCHCTBUU TUAPOKCHU]IA Oapus U CEpHUCTOM KUCIOThl. HazoBute
MOJIYYE€HHBIE COJIH.

Peuenue.
Ba(OH), + H,SO3 — 2H,0 + BaSO; - cynbdur Gapus.

IIpu HemoctaTouHOM JIsi 0Opa3oBaHUS CpEeAHEH COJM  KOJIHMYECTBE
OCHOBAHMS MOJYYaETCs KUCIasi COJb:

Ba(OH), + 2 H,SO3 — 2H,0 + Ba(HSO3), — ruipocyinbpuT Oapusl.

Jlns mpeBpamieHuss KHUCIOH COJMM B CPEIHIOID HEO0O0XOIUMO J00aBUTh
OCHOBaHHE:

B&(HCOg)z + Ba(OH), — 2BaC0O; + 2H,0.

[Ipu HemocTaTOUHOM 11 00pa30BaHUA CPEITHEH COJIM KOJMYECTBE KHUCIOTHI
MOJIy4aeTCsl OCHOBHAS COJIb:

2Ba(OH), + H,SO3 —2H,0 + (BaOH),SO3— ruapokcocyabpuT Oapus.

HGO6XOI[I/IMO IIOMHUTBb, 4YTO IIPABHJIBHOCTb COCTAaBJICHHA XUMHYECKOU



dbopMynbl  TIPOBEpPSIETCSA MO PABEHCTBY BAJIGHTHOCTH (CTEEHU OKHUCIICHHUS)
OCHOBHOTO ¥  KHUCJIOTHOTO OCTaTKOB. BaJlleHTHOCTP OCHOBHOTO OCTaTKa
ONPEEISIETCS YUCIOM 3AMEUeHHbIX 2UOPOKCOZPYNN B MOJIEKYJE OCHOBaHHUS Ha
KHUCJIOTHBIA OCTaTOK; BaJE€HTHOCTH (CTEMEHb OKUCICHMS) KUCIOTHOTO OCTaTKa —
YUCTIOM 3AMEWeHHbIX amomo8 BOJOPOJa B MOJEKYJIe KHUCIOThI Ha OCHOBHOM
OCTaTOK.

3agaua 3. IlpuBeaute ypaBHEHHUE pPEAKUUU TOJYYEHUS THUAPOKCHIA
amomunus. OnpenenauTe ero cBoiicTa (mpupoay). Hanummre ypaBHeHUs peakiuii,
JOKa3bIBAIOILNE UX.

Pemenne. FI/II[pOKCI/III AJTIOMUHUA HCJIB3s IMOJYYUTh HCIIOCPCACTBCHHBIM
BSaHMOHCﬁCTBHCM OKCHJa aJJFOMHHHA C BOI[OfI, T.K. OKCHUJ HC paCTBOPHUM B BOJIC,
IMO3TOMY €T'0 MOXXHO ITOJYYHNUTH CIACIAYIOUIUM IIYTCM:

Al(N03)3 + 3NaOH — AZ(OH)g + 3NaNOQO:;.

FI/IHPOKCI/IH AJITFOMUHUA 06HaﬂaeT aM(i)OTeprIMI/I CBOﬁCTBaMI’I, T.C.
HBOﬁCTBeHHOﬁ HpI/IpO}IOﬁ, CJICAOBATCIBbHO, MOXKCT BSaHMOJICﬁCTBOBaTL KaKk C
KHCJIIOTHBIMH, TAK U C OCHOBHBIMHU OKCHUJAaMU, THAPOKCHUAAMMU.

Peakiyu, HOATBEPKIAFONIAE KUCIOTHBIE CBOMCTBA THAPOKCH/IA:
2A|(OI‘])3 (HA'OZ) +  BaO — Ba(AIOz)z + 3H,0.
Peakuuu, MoATBEPK/AIOIIME OCHOBHBIE CBOMCTBA MHIPOKCH/IA:

2A|(OI‘])3 + 3H,CO3 — Alz(COg)g + 6H,0;

2A|(OI‘])3 + 3503 — A|2(SO4)3 + 6H50.

Tema 3. JHepreTuka M HaANPaBJIEHHOCTh XUMUYECKHUX NMPOIECCOB

3aganme 1. Paccuumraiite TemioBoit 3(h(PEKT XUMHYECKOW peakIluw,
NPOTEKAIONICH B CTAaHAAPTHBIX  M300apHO-U30TCPMUYCCKUX YCIOBHUSX, IIO
ypaBHEHUIO:

CH4(Z) + COZ(Z) — ZCO(Z) + 2H2(2)7 ecim
AHPCH, =-74,8 kJI/MOIIB; AH’CO, = —394,0 KJIk/MOIIB;
AH®CO =—110,5 xJlx/MOub; AHPH, = 0 xJlx/MOdb.

VYkaxure, Kakas 3TO peaklUus 3K30- WIH 3HIOoTepMHuueckas. Kakoe Komm4ecTBo
TEIJIOTHI OyAeT 3aTpaueHo Ha nosydeHue 30 kr Bogopoaa?

Pemrenme. TeruoBoii addekr xumudeckoii peakunn AH', mporekaromeil B
CTaHJAPTHBIX HM300apHO-M30TEPMHUUECKUX YCIOBUAX, PACCUUTAEM, TOJB3YSCh
cienacTBueM 3akoHa ['ecca (3.1):



AHO: 2 V'AfHOnpod.peaK -2 V'AfHOucx.s-si
AHO: (Z'AfHOCO(e) + Z'AfHOHg(Z)) - (AfHOCH4(2) + AfHOCOZ(Z)).
AHP= 2 (=110,5)+ 2 0 — (— 74,8 — 394,0) = 247.8 KJIx.
Tax kak AH"> 0, T0 MIPOLIECC IHOOMEPMULECKULL.

W3 ypaBHEHUS peakiuu CieayeT, 4To AJis nojiydeHus 2 Mojei (vq) wim 4  (m
= v - M) Bogopoja Tpedyetcs 3arpatuth 247,8 kJI)x TeroTel. Eciin B pe3ynbrate
mporecca oOpa3yeTcs HWHOE KOJMYECTBO BemecTBa (Vz), TO  TEIUIOTY
paccunteiBaeM 1o popmyne  AH = v -AH/ v,

v, = mIM, v, = 30-10%2 = 15-10° mouei,
AH = 15-10%- 247,8/2 = 1,8585-10° kJIk.

332]3‘13 2. Bo3MokHO 1 CaMOITPOU3BOJIBHOC BBaHMOHCﬁCTBHe Kap60HaTa
KaJIbIUAg 1 OKCHUd KPEMHUA, IIPOTCKAOIICC 110 YPABHCHUTO

CaCO3(Kp)+ SiOg(Kp) — CaSiOg(Kp) + COZ(Z)
B CTAaHOAPTHBIX I/I306apH0-I/I3OT€pMI/I‘{eCKI/IX YCHOBI/IHX?

Pemenne. Kputepuem caMONpoW3BOJIBHOTO TMPOTEKAaHUS IIpoliecca B
3aKPBITOM CHCTEME B HM300apHO-M30TEPMHUUYECKUX YCIOBHUSAX SIBIISICTCS YOBLIb
sHeprum ['n66ca. Paccuntaem u3meHeHue sHepruu [ nboca AG® s X0J1€ TaHHOH
peaKkiiuM, BOCMOJIb30BABIIUCH YpPaBHEHUEM AGY = AH - T-ASO.BeanHHy
W3MEHEHHUS SHTAJIBITNHN PEAKIIUA PACCUUTAEM T10 YPAaBHCHHIO:

AH’=(AtH® CO,y.) + AH® CaSiOsq,)) — (AtH® SiOyy) + AtH® CaCOsyy)).

OHTaNbMUK 00pa30BaHUs BCEX YYACTHUKOB PEAKIIUU OepeM U3 TaOJIUIIbI
CTaHJAPTHBIX (PU3UKO-XUMHUYECKUX BEIIMYUH .

AtH°COy,) = —393,5 kJlx/monb; AtH® CaCOsgyy = —1206,0 KJIK/MOMB;
AfHOSiOZ(Kp)z —859,3 kJI>x/MO0b; AfHOCaSiOg(Kp): —1584,1x]I>x/M0Ib.
IToncraBuB 3HaYEHUs B ypaBHEHUE, IOJIYYUM
AH® =-363,5-1584,1 — (—859,3 — 1206,0) = 87,7 kJ[x.

0 .
Beruncnium  w3menenue osHTporud AS Ui peakmuu, MPOTEKAlomed B
CTaHIAPTHBIX YCIIOBUSAX, UCTIONB3YS TaOnuaHbIe JaHHbIe (Tabm.3.1).

$°CaCO3,= 92,9 Ji/Moms-K; S° SiOg(py = 42,1 [Tk /MonbK;



S° COy.) =231,5]lx/MonbK; S°CaSiOs ) = 82,0 Jlx/momsK.
AS° = Zv:-S —Zv S e
AS® = S°COy,) + S° CaSiOs,) — S° SiO2z,) — S° CaCOsyy),
AS°=82,0+231,6 -92,9-42,1=178,6 JIx/Kmm AS’= 0,179 kI[x/K.
Paccuuraem AGO, BOCIIOJIB30BABIINCH HalaeHHbIMHU 3HaueHusvMu AH 1 ASY:
AG°=87,7 — 298 - 0,179 = +34,36 kJIx.

0 .
[lockonbky AG™ > 0, TO pAaHHBIA MNpPOIECC B CTaHAAPTHBIX YCIOBHUAX
CaMOIIPOU3BOJIBHO MPOTEKATh HE MOXKET.

Tema 4. Xumnuyeckasi KHHETHKA U PaBHOBecHe

3agaya 1. PaccuuTtaiiTe, BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTH PEaKIUu
oOpazoBanus okcuja cepsl (VI), mporekaroieii Mo ypaBHEHUIO

250;¢) + Oz — 2303,
a) MpHY yBEJIMYEHUU KOHLIEHTpauu okcuza cepsl (1V) B 2 paza;
0) npu yBEJIMYCHUH BHEILIHETO AaBJIEHUs B 3 pasa.

Pemenne. KuHeTnueckoe ypaBHEHHE PpEAKIUM, COTJACHO 3aKOHY
JEUCTBYIOIINX Macc, HMEET BU/I;

—k.c2 .
v_kcso2 Co,

a) 3aIUIIeM KHHETHYECKOE ypaBHEHHE IpH KoHIeHTpanuu SO, B JiBa pasa
0OJIBIIIE MUCXOIHOM:

’ 2
v=k-(2Cs0o,)?-Co, =4-k-(Cso, )?-Co, .
3aTeM HaXOJMM OTHOUIEHHE CKOPOCTEN Mpoluecca:

v _4-|(-(Cs;()2)2-Co2 B

v k-(Cso,)?* Co,

Takum oOpazom, mpu yBenumueHnn KoHIeHTpamuun SO, B 2 paza CKOpOCTh
peakuuu Bo3pocia B 4 pasa;

0) B JaHHOW pEaKIMy BCE BEILIECTBA HAXOMASATCS B Ta3000pa3HOM COCTOSIHUU,
MOATOMY TPU YBEIWUYCHHUH JABJICHUS HAJ CUCTEMOM B 3 paza 00beM YMEHBIITUTCS B



TPU pa3a, a KOHLUEHTPALMs KaXI0ro U3 PEarupyrollux BEUIECTB, CIECI0BATEIBHO,
yBenumuuTes B 3 pasza. Torga KWNHETHUECKOE ypPaBHEHUE 3aIIUIIEM

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

1)_': 27-k - (0302)2-002

02 o7,
k-(Ccso,) " Co,

CrnenoBaTteiabHO,

Takum o0pa3om, Ipu YBETWYEHUU JABICHUS B 3 pa3a CKOPOCTb PEAKIUU
yBEIUYUTCSA B 27 pas.

3anaua 2. OkucieHue cepol IPOTEKAET MO YPABHEHUIO
Sty + O2) = SOs¢.

Kak #3MEHUTCS CKOPOCTh ATOW pEaKIMU TPH YBEIMYCHUU PEAKIIMOHHOTO
o6béma B 3 paza?
Pemenne. B ciydae reTeporeHHBIX peaKiuii B ypaBHEHHUE 3aKOHA JICHCTBHS

Macc BXOJISIT KOHIICHTPAIIUX BEIECTB, HAXOASAIIUXCS B Ta30BOM (ha3e Wil pacTBOpE.
Kunetnyeckoe ypaBHeHUe 1jisl  TETEPOTSHHON peakIui 00pa30BaHMsI OKCHIA CEPhI
J10 U3MEHEHUS 1aBJICHUs UMEET BU/L:

v=K-co,,
TMOCJIE YBEJINUEHUH 00bEMa B 3 pa3za KOHIIEHTPAIHs KUCIOPOIa YMEHBIITHTCS TaKkKe

, 1
B 3 pa3za: DZK'E'COZ :

¥ 1 k-Co, 1

» 3 k-Co, 3

CruenoBaTenbHO,

Takum oOpazom, pu yBeTUYCHHH 00BEMA PEaKIIMOHHOTO cOoCcyaa B 3 pasa
CKOPOCTb peakliMi YMEHBIIUTCS B 3 pa3a.

3anaua 3. Bo ckoJIbKO pa3 BO3pacTET CKOPOCTh PEAKIIUH, €CIIM TEMIIEpaTypa
yBenmuntes Ha 40 °C? TemneparypHbiii KO3 (UIMEHT peaKIuy paBeH 2.

Pemenne. CornacHo ypaBaenuto Bant-I'opda (3.10)
tty
Y% _, 10

O -7

1

Paccuutaem, BO CKOJBKO pPa3 YBEIMYUTCA CKOPOCTh XHMHUYECKOM pEakiuu,



IMOACTAaBUB B YPABHCHUC JAHHBIC U3 YCIIOBUA 3ada4u:

o, A0
22 _210_24_1p,
Uty

Takum 06Gpa3zoM, mpu MOBBIIEHHN TeMmiiepaTypsl Ha 40 °C CKOpOCTh JaHHOM
pEeaKIUy yBEIUYUTCS B IIECTHAALATH Pa3.

Bamaua 4. Peakuus npu Ttemneparype 20 °C mporekaer 3a 45 c.
Temneparypusiii  ko3dduLIMEeHT cKopocTH peakuuu paBeH 3. Kakoe Bpems
norpebyeTcs uis 3aBepuieHus 91oi peakimu npu 40 °C?

Pemienne. PaccuuraeM BO CKOJIBKO pa3 BO3PACTACT CKOPOCTh PCAKIUHU IIPpU
YBCIIMUCHUU TCMIICPATYpPhI, BOCIIOJIB30BABIIUCH YpPpaBHCHUCM BaHT—FO(i)(ba

(3.10):

t —t
21
oy,
40-20
040 _3 10 V40 _q2_¢
= . = .
Uyo Uyo

Yem BbIlIIE CKOPOCTH peaklUMH, TeM 3a 0ojee KOPOTKUH MPOMEXYTOK
BPEMEHU OHa IMPOTEKAET, TO €CTh BpeMs MPOTEeKaHWs peakuuu (7) oOpaTHO
MPONOPLIMOHATIBHO €€ CKOPOCTH (V) (3TO OTPAKEHO B ypaBHEHUU 3.5).

Yo _ Tty
Py Tty
Uon-T 1
20 *20 _ _
Orcrona T h0~ > ; Tpo=—45=3,
40 9

ITpu 40 °C peakuust 3aKOHYHUTCS 32 5 C.

3apaua 5. Hanumure BhIpakeHUS 1Ji1 KOHCTAHT PAaBHOBECHS CIICIYIOIIUX
peaKuunii:

ZCO(Z) + 02(3) s 2C02(2)1
Ca(OH)g(Kp) + COg(e) s C(lCOg(Kp) + HzO(,,C).



Ot kakux (hakTOpOB 3aBUCUT KOHCTAHTA PABHOBECHS ?
Pemenne. Peakiua 2CO.) + O, S 2C0O,, roMoreHHas. BeipaxxeHune

IJIs1 KOHCTAHThI paBHOBECHUS UMECT BU/:

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

PeaKHI/IH Ca(O[‘I)g(Kp) + COQ(Z) s CaC03(Kp) + HZO(;),C) reTeporcHHasi,
IMO3TOMY B BBIPAXKCHUC MIJIXI KOHCTAHTBI PABHOBCCHUA BXOAAT KOHICHTPALIUN
BCIICCTB, HAXOJAIIMUXCA B KHUIKOM HIIHN T33006p83HOM arperaTHOM COCTOSHHH.
BBIpa)KeHI/Ie KOHCTAHTHBI PaBHOBCCHUA UMCCT BU/I:

_[#:0]
- [COZ].

Koncranra PaBHOBECHA 3aBUCHUT OT IPUPOAbI PCATUPYIOIIUX BCUICCTB U
TEMIICPATYPbI, HO HC 3aBUCUT OT KOHLICHTPAIINH BCUICCTB U JaBJICHUA.

332]3‘13 6. B cucreme YCTaAaHOBHUJIOCH PABHOBCCUC!
2H|(2) s H2(2)+ |2(2), AHO >0.

Kak Hamo m3MeHHUTh Temmeparypy, JaBJIE€HUE U KOHIICHTPAILMIO PEareHTOB,
YTOOBI CMECTUTh PABHOBECHE B CTOPOHY TE€UECHHS MPAMON peakuuu?

Pemenne.

1. Ilpsimasg peakuusi >HAOTEpPMHUYECKAS (AH0 > 0). CornacHo TPHUHIIHITY
Jle IllaTenbe mpu yBEJIMYECHUM BHEIIHEW TEMIIEPATypbl PABHOBECHE CMEIIACTCS B
CTOPOHY 3HJIOTEPMUYECKOr0o Mmpolecca (MAYIIEro C TMOTJIOMIEHUEM TEIUIOTHI).
CnenoBarenbHO, M1 CMEILIECHHUS PABHOBECHsS BIPABO TEMIIEPATypy HaAJIO
YBEIINYUTb.

2. B peaknuu u3 asyx mojiet Hl monyyaercs mo ogqunomy moito Hou I, T.€,
BCETO JIBa MOJIS, IOATOMY M3MEHEHUE JIaBJICHUS HE OYy/IEeT OKa3bIBaTh BIMSHHUE Ha
CMEIIICHHE PAaBHOBECHS CUCTEMBI.

3. CwmeuieHue paBHOBECUSI BIPABO MOXHO JOCTUYb YBEIUYEHUEM
KoHleHTpaiuu HI| wunu yganenwem w3 cuctembl Hp; u |, yTto mpuBeger k
YBEIIMYEHUIO CKOPOCTH MPSIMOM pEeakiu.

Tema 5. Ctpoenne atoma. XumMmmnueckas cBsi3b

3agaua 1. CocTaBbT€ D3JEKTPOHHBIE (POPMYJIBI ATOMOB 3JIEMEHTOB C



nopsiAKoBeIM HoMepoMm 20 u 35, um3oOpasute pacnpeeseHrue 3JIEKTPOHOB B
KBaHTOBBIX s4Yehkax. OnpeaenuTe IMOJOXKEHUE 3JIEMEHTOB B IMEPUOJAYECKON
CHUCTEME, CBSI3aB €r0 CO 3HAYEHUEM COOTBETCTBYIOUIMX KBAHTOBBIX YHCEI U
KOJINYECTBOM BAJICHTHBIX AJEKTPOHOB. OmNpeAenauTe BaJCHTHOCTh JJIEMEHTOB B
HOPMaJILHOM U BO30YXJIEHHOM COCTOSTHUSX.

Kaxkue cBoiicTBa MMPOABIIAIOT ATOMBI 3TUX J3JICMCHTOB (BOCCTaHOBI/ITCJ'IbHBIC
501041 OKI/ICJII/ITCJIBHBIC), JJI1 KaKOI'o U3 HUX BBIIIC BHGKTpOOTpI/II_[aTCHBHOCTB?

Pemenue. [lo tabnume JI.J1. MenaeneeBa HaXOAMM CHMBOJIBI 3JIEMEHTOB,
3alMChIBAEM WX, BHU3Y CJIEBA OT CHUMBOJIa CTaBUM MOPSAJIKOBBIA HOMEpP, KOTOPbIN
YKa3bIBAET 3apsij s/pa aTOMa U KOJMYECTBO JIEKTPOHOB B aTOME.

Jlanee 3anuchIBaeM 3JIEKTPOHHYIO (POPMYITY aTOMa, pacipeaessis 3JeKTPOHbI
0 YPOBHAM U NOAYPOBHSM, DPYKOBOJACTBYSCH HPHUHIIMIIAMH SHEPreTUYECKOM
BeirogHoct u [laynu. DHepretnueckuii ypoBeHb oOO3HayaeTcss HUPPOH WU
COBIIAJAET CO 3HAYEHHWEM TIJIaBHOIO KBAaHTOBOI'O 4Yuciaa N; TOAYPOBEHb
obo3nayaercss OykBamu S, P, O, f, KOTOpbIE COOTBETCTBYIOT OpOUTAIBLHBIM
KBAaHTOBBIM 4YHciaM |, CBepXy cmpaBa HaJl KOTOPbIMU 3alKCHIBACTCS YHCIIO
AIIEKTPOHOB, PACIIONIOKEHHBIX HA HUX (Ha S-OpOUTAIN — MAKCUMAJILHO JIBa, HA TPEX
HKBUBAJICHTHBIX P-OPOUTANSIX — MaKCUMaJbHO IIECTh, HA TMSATH SKBHUBAJECHTHBIX
d-opOuTasisx — MaKCUMAaIbHO JECATH).

0Ca 1s°25°2p°3s°3p°4s°.

MakcuMallbHOE 3HaUYE€HHE TJIaBHOTO KBAHTOBOTO YHCJIA, T.€. KOJIUYECTBO
3aMOJIHAEMBIX JHEPTETHUYECKUX YpPOBHEH, COBMajgaeT ¢ HOMEPOM IepHuoja, B
KOTOPOM HaXOJUTCSA JTaHHBIN JEMEHT: Nmax = 4, iepuo 4.

Homep rpynnel nanHoro snemenTa ll, T.e. oH coBnagaeTt ¢ KOJIU4eCTBOM
BAJICHTHBIX JJIEKTPOHOB. KaJblMil OTHOCHUTCS K 3JE€MEHTaM S-CEMEHCTBA U
COOTBETCTBEHHO HAXOJUTCS B INIaBHOW MOATPYIIIE.

Pacnpenenenne 3MeKTPOHOB MO siYeikaM OyJe€T UMETh BUJL:

S p d f
411
Ittt
72 R R P
i




B HOpManbHOM COCTOSSHUM Yy aToOMa KallblUsl HET HECMapeHHBIX
AJEKTPOHOB, IMO3TOMY €ro BaJe€HTHOCTb OyaeT paBHa HyJdwo. llpu
BO30Y)X/JIE€HUU aToMa, T.€. COOOIIEHUN €My HEKOTOpPOl 3HEpPruu, 3JE€KTPOHBI
MOCJIEHEr0 HJHEPreTUYECKOTO0 YPOBHS pacnapuBarOTCs, M Yy KaJblusd
MOSIBIISIETCS iBa CBOOOHBIX 3JIEKTPOHA: OJUH B COCTOSIHUM 4S, npyroil — 4p, a
BMECTE C 3TUM BaJCEHTHbIE BOZMOKHOCTHU KAJbLHS YBEIUUYUBAIOTCS C HYJIS 10
IBYX.

Kanbuuit — munuunwvlii Memann, KOTOPbIA IPHU OTAAYE ABYX DJIEKTPOHOB
C IOCIEIHEro DJHEPreTHYecKOro YpPOBHS mpeBpamaercss B HoH — Ca”',
o0nafaronnii yCTOMYMUBBIM BJEKTPOHHBIM CTPOCHHUEM MPEIIIECTBYIOIMIETO €My
WHEPTHOTO Ta3a aproHa ¢ BOCbMUDJIEKTPOHHON BHEIIHEH 000I0UKOM.

PaccMoTpyM B TakoMm jke MOpSAKE BJIEMEHT, CTOSUIMH B TaOJMle MOA
HOMepoM 35. Dto Opom:

5sBr  15%25°2p°3s°3p%4s23d™04p°.

[To ¢hopMyite MOKHO BHUACTH, YTO ITO AJIEMEHT 4-10 nepuoja (Npax = 4), VII
rpynnbl  (Ha TOCHEIHEM DJHEPreTHYECKOM YpPOBHE CEMb DJICKTPOHOB),
p-ceMencTBa rIIaBHOW MOATPYIIIIHI.

DneKTpoHHO-Tpaduyeckoe n3odpakeHue aroma 6poma OyaeT UMETh BU/I:

S P d f
Alriprbrgn
B A T O U I U I I A I
2t
i

B HopmanbHOM cocTOsSSHMM y OpoMa OJWH HECHapeHHBIH SJIEKTPOH,
MOATOMY €ro BaJ€HTHOCTh OyneT paBHa 1. [Ipu mornomennu sHeprun cHavaia
pacmapuBalTCA P-3JE€KTPOHBI, a 3aTeM S-3JIEKTPOHbI Ha CBOOOJHBIE
d-opOuTanu 3TOTO *e IHEPreTUUEeCKOTO YPOBHS U 'y OpoMa o0pa3yroTcs TpH,
MSTh, CEMb OJUHOYHBIX, PACMApPEHHBIX 3JIEKTPOHOB, U COOTBETCTBEHHO OH
MOJKET MPOSBISTH BAJICHTHOCTH B BO30yxkaeHHOM coctostHuu |11, V, VII.

bpoM — munuunweiti Hememann, €ro aToM ropaso Jerue NpuHUMaeT OJINH
AJIEKTPOH, MpeBpallaeTcs B OTPHULATEIbHO 3apsKEHHBIM HOH Br ¢
KOH(Urypauueu 31eKTpoHOB OJinKaiiiiero nHeptHoro raza Kr, yeM otnaer ceMb



+7 .
ANEKTPOHOB, TmpeBpamasicb B Br ' ¢ kondurypaumeir Ar. bpom o6namaer
3HAYUTEIBHO 00JIee BBICOKOH 3JIEKTPOOTPULATENBHOCTBIO, YEM KaJIbLIUM.

Tema 6. PacTBOpBI 3JICKTPOJIMTOB

3agaya 1. CoctaBbTe MOJIEKYJSIPHBIE U MOHHO-MOJIEKYJIIPHBIE YpaBHEHUS
peakiuii B3aumozeicTBus mexay pactBopamu BaCl, u Na;SO4, Na,CO3z u H,SOy,
CH3COONa u HCI, Fe(OH); u HNO3.
[Tpu cocTaBIeHNN HOHHO-MOJIEKYISIPHBIX YPABHEHHUH ATH COSTMHCHUS 3aITUCHIBAIOT
B MOJICKYJIAPHOU popMe, CHITBHBIC PACTBOPHUMBIC DJICKTPOJIUTHI — B BUJIC HOHOB.

Jlna peakuuu:

BaCl, + Na,SO, —BaS0,4| + 2NaCl (MonekymnsipHOe ypaBHEHHE),

P P H P

CUTbH.DJI.  CUTILH.IIL. CUTIbH. IJL. CUTIbH. I

Ba®" + 2CI~+ 2Na* + SO42_—> BaSO,| + 2Na™ + 2CI- (TI0JTHOE€ MOHHO-
MOJICKYJISIPHOE YPaBHEHHE),

Ba®" + SO, — BaS0,| (COKpALIEHHOE HOHHO-MOJICKYJSIPHOE YPABHEHHE).

Peakmus BO3MOKHA, Tak KakK OHAa COINPOBOXKIACTCS 0Opa3oBaHUEM
TpyJAHOpacTBOpUMOro coenunenus BaSOy,.

Na,CO3; + H,SO4 — Na,SO, + H,0 + COzT

p p p cnab.on.  eas

CUTIbH.I]L. CUNbH.II.  CUTIbH.IIL.

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

2H" + CO5*"— H,0 + CO,1.

Peakius mpoTekaet, Tak Kak CONMPOBOXKIAETCS 00pa30BaHUEM 2a3000paA3HO20
coeounenuss CO, u craboeo snexmporuma H,0 .

CH3COONa + HC! — CH3COOH + NaCl,

p p p p
CUNBH.IJL. CUNbH.II.  C1AO.91.  CUTbH.IIL.

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

CH;COO™+ H" — CH3;COOH.

B pesynbrare stoii peakiuu obpasyercs cinadwiid snekrponut CH3;COOH.

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

H p p cnab.o.

Cnab.91.  CUNbH.INL.  CUTLH.IIL.

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

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

Peakmus oOpatrma, Tak Kak Cpeid UCXOAHBIX BEIIECTB M CPEAH MPOIAYKTOB
pEeaKIuu eCTh CIa0bIe AIEKTPOJIHUTHI.

3agaua 2. Berumciure pH pacTBOopa THUAPOKCHIA KaJbIUS C MOJISIPHOM
koutenTparmeit 0,005 moinp/n, cunrast nuccormaiuto Ca(OH), nmomHON.

Pemenue. pH = — Ig [H']. T'mapokcun Kamplus OpH IHMCCOIMAIMHU
oGpasyeT MOHBI KambLusi W THApOKcHA-moHb Ca(OH), S Ca”* + 20H-
KonuenTpauus wnoHoB OH cBf3aHa ¢ KOHIEHTpanmeli HoHOB H' HMOHHBIM
npoussenerneM Boasl: [H] - [OH] = 10™*. Orcropa [H] = 107/ [OH .



N3 ypaBHEeHUs aucconuanuy  CIEAYET, YTO
[OHT] =2 [Ca(OH),] =2 - 0,005 = 0,01 mos/m.
[H*]=1070,01 = 10 ¥ moms/;  pH =—1g 107 = 12.

Tema 10. DiekTpoAHbIE MOTEHIHAIBI U TAJIbBAHUYECKHE 3JIEMEHTHI

3apauya. ['anbBaHUYECKUM DJIEMEHT COCTOUT U3 XPOMOBOI'O M OJIOBSIHHOTO
AJIEKTPOJIOB B pacTBOpax HX HHUTpaToB. (CoOCTaBbTE CXEMYy TallbBAHUYECKOTO
AJIEMEHTA, HAMUIIUTE YpPaBHEHUS SJIEKTPOJHBIX IMPOILIECCOB M TOKOOOpa3yroleu

C 3 C
peakuuu. Borumcaure DJIC: a) mpu CTaHAApTHBIX ycuoBusax ( Cro = ~sn® =4

C c
MOIIB/1T); G) IPH KOHLEHTpAusax Cro' = ~Sn®" =001 MOIB/IL.

Pemenne. [Ipu cxemaTnueckou 3anucy raJibBAHUYECKOTO DJIEMEHTA I'PaHULIA
pasziena MeXJIy METAZIOM W PacTBOPOM 0003HAYAeTCS BEPTUKAIBLHOW YepTOM,
rpaHuIla MEXIY PAaCTBOPAMHU JJIEKTPOJIUTOB — JIBOMHOW BEPTUKAIBHOW YEPTOM.
AHOJI 3aITMChIBacTCS CJICBA.

CpaBHum CTaHJapPTHBIE DJIEKTPOJHBIC MMOTEHIIHUAJIbI METaJIJIOB:

cr¥t/er® = _ 0,74 B, sn?*/sn® = _ 0,14 B. Xpom, kak 0ojiee aKTHBHBINM METalll,
SIBJISIETCS AHOJIOM, a OJIOBO — KaTOIOM.
3anuireM cxemMy rajJbBaHUYECKOTO DJIEMEHTA:
(-) Cr | Cr(NOs)s ” SN(NOz), | Sn (+)
I (-)Cr|Cr || Sn** | Sn (+);
AJICKTPOIHBIC MPOIIECCHI:
AHOJTHBII Cr’— 3¢ —cr* (mporecc OKKUCIICHHS), X 2
KaTOIHBIN: Sn?* + 2¢” — Sn° (Iportecc BOCCTAHOBJICHUS ); X 3
ypaBHEHHE TOKOOOPA3YOIICH peaKIIvH:
2Cr°+ 3sn”* — 2Cr® +33n°.
Boraucium snexkrpoasmkyiiyto cuiy (3C):
a) cranmaprayio DIC E° 1o ects DJIC dieMeHTa IpH CTaHJAPTHBIX
YCIIOBHSX, KOT/Ia KOHIICHTPAIIMH MOHOB METajlIa paBHBI | MOJIB/JI, pacCUMTAEM TIO
YPaBHCHHIO:

E? E?
‘SO = EOKamoda _EOaHO()a = Sn2+/SnO - Cr3+/CrO )
€°=-0,14 - (- 0,74) = 0,60 B;
0) B YCIOBHSX OTIWYHBIX OT CTAHJAPTHBIX CHAdaja pacCuuTaeM II0
ypaBHeHUIO HepHcTa OTAEIBHBIE AJIEKTPOAHBIE TOTEHIIUAIBI METAJIJIOB:

- ; 0,059,
Sn2+/Sn0: ESn2+/Sn0 . 2 9 Sn2+



sn?*/sn = _ 0,14 + O(;59|g102_—014 %59 (-2) = - 0,20 B;
. 0059,
crd*/erf ECr3+/Cr° . 3 g C73+,
or¥tfer’ = _ 0,74 + 0(;59|g_102_—o74 —0(;59 (-2) =-0,78 B;

a 3ateM no Qopmyne BbruuciauM DJIC, yduThIBas, 4TO OJOBO OCTAJIOCH
KaTOAOM, @ HIMHK — aHOJOM:
£ = ESn2+/Sn0 _ ECr3+/Cr0 +
£ =-0,20-(-0,78)= 0,58 B.
7.2.3 IlpumepHbIii NepevYeHb 3aJaHUil 11 pelleHus1 NPUKJIATHBIX 32124
Tema 12. Koppo3us 1 3a11MTa MeTAJNJIMYECKUX KOHCTPYKIMH

3agaua 2. U3nenue u3 xene3a ¢ MPUMEChIO HUKEIS HAXOAUTCS BO BIAXHOM
cpene, COAepIKaIEH YyIriIeKUCIbIM ra3. YKaxuTe, 10 KAKOMYy MEXaHU3My IIPOTEKAET
KOPPO3UOHHBIN MPOIIECC, U HAMMIIUTE €r0 YPAaBHEHHUS.

Pemenne. YTriekuciblil ra3 B3auMOJEHCTBYET ¢ BOJOM U 00pasyeT ciiadyro
yronpHyto kuciory CO, + H,O S H;COsz;, xoropas JHCCOIHMHPYET TIO
ypaBHeHnto H,CO;3 S H' + HCO; . TakuMm 006pa3oM, pacTBOp, B KOTOPOM
HaXOJIUTCS U3/ienue, OyAeT MPOBOAUTH SJEKTPUUECKUM TOK, U OKUCIUTENIEM B HEM
ABJIAIOTCA  KaTHoHbI H'. Kopposus, clleoBaTeNbHO, NPOTEKAET  I10
IEKTPOXUMUYECKOMY MEXAHU3MY.

3anuireM cXemMy BO3HMKIIETO KOPPO3HOHHOI'O 3JIEMEHTA:

Fe|H™,HCO; |Ni.

Keneso Fe Gonee axtupHblii Metam ( E° — 0,44 B) yeM HUKEb, OHO

Fe2+/Fe0

aBisercs anonoM, a Ni - — karonom (E —0,25 B).

Ni2+ / Ni 0~

Ha mnoBepxHoctn xeneza  (aHOJA) NIPOUCXOAUT TMPOLECC OKUCICHUS.
VYpaBHeHHE aHOIHOTO Mpoliecca (aHO Feo): Fe® — Fe? + 2¢-

Keneso B Bue noHOB Fe?* mepexomuT B pacTBOp, a SIEKTPOHBI IEPETEKAIOT
Ha HUKeNb. [[OBEpXHOCTh HUKENS 3apsKaeTcsl OTPULATENbHO, K HEM U3 pacTBOpa
MOAXOASAT KaTUOHBI BOJIOPO/Ia, MPUHUMAIOT 3JIEKTPOHBI U BOCCTAHABIUBAIOTCS.

YpaBHerue katogHoro mpouecca (karox Ni°): 2H" + 2e™— H,.

7.2.4 IlpumepHbIii NepeyeHb BOMPOCOB /1JI1 MOATOTOBKHU K 3a4eTy

He mpenycMoTpeHO y4eOHBIM TUTAaHOM

7.2.5 llpumepHbIii NepeyeHb 1JIA MOATOTOBKH K IK3aMeHY

Cmpoenue eeujecmea u peaKyuoHHas CROCOOHOCHIb 6eUleCm 8
OCHOBHBIC KJIacChl HEOPraHMYECKHUX COCIWHCHHM: OKCHJBI (KHUCIOTHBIC,



OCHOBHbIE, aM(pOTEpHbIE), THIPOKCUABI (KUCIOTHI, OCHOBaHHUA, aM(OTEepHbIE
TUAPOKCUBI), coyid. [IpMHIIMI KHCIOTHO-OCHOBHOrO B3aumojenctBus. Conu
KHCJIbIE, CPEJHUE, OCHOBHBIE.

OOmue KBaHTOBO-MEXaHMUYECKHE TPEJCTABICHUS O CTPOEHUE aToMma:
BOJIHOBAsI MIPUPOAA MUKPOUYACTHUIL U AJIEKTPOHOB, AJIEKTPOHHbIE 00JlaKka, aTOMHBIE
opOutanu, sgpo aroma. YpaHeHue Illpeaumnrepa. KBaHTOBbIE umMcia Kak
XapaKTepUCTUKA COCTOSIHUSL DJEKTPOHOB B aTOME: TIJaBHOE, OpOUTAJIbHOE,
MarHuTHOE, CIUHOBOE. Tumbl aToMHBIX opoOuTaneil. IIpuHIUIBI pacrpesencHue
ANIEKTPOHOB B aToMme. llociaenoBaTenbHOCTh 3alOJHEHUs aTOMHBIX OpOuTanel B
coorBeTcTBUM ¢ uX dHepruei. llpaBuno Kneukosckoro. Ilpunmun Ilaynmu un
npaBwiio ['yHaa. DneKkTpoHHbIE KOHGUTypallid aTOMOB U HOHOB.

ITepuonnueckuin 3akon JI.M. Menneneesa. llepuoguueckas cucrema JI.1.
MenneneeBa Kak ecTecTBeHHas Kjaccuukaius aneMeHToB. CTpyKTypa
NEPUOIMYECKON CHCTEMBI: MEpUOA, psAl, rpynna u noarpynna. IlepuoanynocTts
U3MEHEHNE CBOMCTB JJIEMEHTOB B Ipeienax NEPUOJOB W TJIABHBIX NOATPYMI.
OHeprusi HWOHU3alMHU, CPOJCTBO K DJJEKTPOHY, BJIEKTPOOTPULIATEIBHOCTD.
N3mMeHeHne KUCIOTHO-OCHOBHBIX W OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
COEeIMHEHUH.

MexanusmM  o0pa3oBaHHs ~ KOBaJ€HTHOW  cBsi3u.  OOMEHHbII  H
JOHOPHO-AaKIIENTOPHbII MeXaHU3M OOpa3oBaHMs KOBaJeHTHON cBsizu. CBolcTBa
KOBaJEHTHOW cBs3u. CHrmMa- M NH-CBSI3M, HAIPaBICHHOCTb W DHEPrUs CBA3U.
['mOpunu3anus aTOMHBIX OpOUTalel, TeoMeTpUYecKas CTPYKTypa MOJEKYJI.
KoBanenTHas cBA3p noisisipHas W HenossipHas. IlomsprHocTts Monekyn. HonHas
cBsA3b. CTpOCHME COCIMHEHNI C MOHHBIM THIIOM CBSI3H. BaJ€HTHOCTB 2JIEMEHTOB B
HOPMaJIbHOM U BO30Y>KJIEHHOM COCTOSIHUSIX: CTETIEHb OKUCIICHUS U 3apsii aTOMOB B
coerHEHUAX. OKHUCIUTENBHO-BOCCTAHOBUTENBbHBIE —Ipouecchl.  OKHUCIHUTENHN,
BOCCTAHOBUTEIIH. Crenenn OKHCJICHUS. Onpenenenue
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM pOJIM COEIMHEHHS IO CTEIEHH OKHUCIICHHMS
atoMoB. PacctaHoBka KO3()QUIMEHTOB B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkusaX METOI0M JIEKTPOHHOr0 OajaHca.

Xumuueckana mepmooOuHaAMUKA U XUMUYECKAA KUHEMUKA

OCHOBHBIE TEpPMOJMHAMHYECKHE IIOHATHA: CHCTEMAa, TOMOICHHAas W
IETEPOreHHAasl CHCTEMa, M30JIMPOBAHHAs 3aKpbITas CUCTEMA, CUCTEMa OTKpPBITas,
napaMeTpbl COCTOSIHUS CHUCTEMbI, TepMOJAWHAMUYeckne (yHKUuU. BHyTpeHHs
Heprusi W OHTa’blug. TemnoBol >(dexT peakuuu. DHIOTEPMUUYECKHE H
9K30TEPMUYECKHE TpoLecChl. 3aKOH l'ecca M CIeACTBUS, BBITEKAIOIINME W3 HETO.
CrangapTHasi SHTAIbIMUS OOpPa30BaHUS CIOKHOIO BEIIECTBA. TE€PMOXMMHUYECKHE
ypaBHEHUS. DHTPOIHUS U U300apHO-U30TEPMUYECKUI TOTeHIIMA. HanpaBieHHOCTh
xumuyeckux npoueccos. |, Il Hauana repMoguHaMuKy.



Xnumuueckass KuHeThka. CKOpOCTh XUMHYECKHUX peakuud. OHeprus
aKTHBallMA. YpaBHEHHE AppeHuyca. 3aBUCUMOCTb CKOPOCTH pEaKUUMHh OT
KOHIICHTPALIMM PEarupyrollnX BEIIECTB W JAaBJICHMS. 3aKOH JCHCTBHUS Macc.
Kunernueckue ypaBHeHuss. KoHCTaHTa CKOpPOCTH pEaKIUU.

BinusHue TtemmepaTypsl Ha CKOPOCTh XUMHUYECKOW PEAKIUH, HPABUIO
Baut-T'odda, remneparyphbliit ko3gdunment. BiausHue kaTtanuzaTopa Ha CKOPOCTb
peakiuu. CyniHOCTh KaTaliu3a.

[Ipoueccsl oOpatumble U HeoOpaTuMmble. XHMHYECKOE paBHOBECHE.
Koncranta xumnueckoro paHoBecus. llpunmun Jle-Illatense. BnusHue
TEMIIEpAaTypbl, KOHLEHTpPAlUWW, [JaBJIICHUS UM KaTaJlu3aTopa  Ha CMEIICHHE
PaBHOBECHSI.

Pacmeopui. /lucnepcruie cucmemol

OO6mas xapakrtepucTuka pacTBOpoB. CrocoObl BhIpaKEHHUS] KOHLEHTpPALUU
pacTtBOpoB. MoJsipHasi, MOJsIbHAs KOHLIEHTpPALMs, MOJISpHas, MaccoBas JI0J,
MOJISIpHAsi KOHIIEHTpaUusl SKBUBAJICHTOB. J[aBieHue nmapa pacTBOpoB. 3akoH Payis
JUIsl pacTBOPOB HEXJIEKTPOJAUTOB. IloHWMKeHHME TeMimepaTrypbsl 3aMep3aHus U
NOBBILICHUE TEMIEepaTypbl KUMEHUS pacTBOpoB. Kpuockomus, 30yIIHOCKOMHS.
OcmMmoc, ocMoTrueckoe napnenue. 3akon Bant-I'odda.

Teopust 3IEKTPOIUTHYECKON AucconMauuu AppeHuyca. ONEKTPOJIHUTHI
cwibHble U ciabpie. CTeneHb M KOHCTAHTHI JAMCCOLMALUU. DJIEKTPOJIUTHYECKAS
JUCCOLIMAIIMS CHJIBHBIX M CJIA0BIX AJIEKTPOJIUTOB: KUCIOT, OCHOBaHWM, coJiel B
Boge. Crynenuaras aucconuanus. MlonHbple peakuuu. Y cIoBUsS TEUCHUS pPEaKIUi
oOMeHa B pacTBOpax HJIEKTPOJIUTOB. DIEKTPOJIUTHYECKAS] TUCCOIMAIUS BOJBI.
Nonnoe mnpoussenenue Boabl (Kw). Bomopoaubiii mokazarens pH kak Mepa
KUCIIOTHOCTH W MIEJOYHOCTH cpenbl. pH kucior m ocHoBanuil. IloHsTne 00
uHauKatopax. OKpacka HHIUKATOPOB B pa3inyHbIX cpenax. [‘maponus coneit. Conu
TUAPOJU3YIOIIKMECS 1O AaHUOHY, II0 KaTUOHY, HETHAPOIU3YIOIIUECS COJIU.
N3smenenne pH cpeasl npu ruaponuse. BrnusHue BHEITHUX (aKTOPOB Ha CTEIICHBb
MOJIHOTHI Tuponu3a. bydepHsie cuctemsl.

[loBepxHOCTHBIE sBIEHUS W afcopOuusa. JlucmepcHble CHCTEMBI, HX
knaccudukarus. Kommongasie cucteMbl. Y CTOWYMBOCTD TUCTIEPCHBIX CUCTEM.

Xumusa Heop2anuuecKux 6ANCYUUX 6eulecme

[lonyyenune, wMexaHW3M THOpaTallMd U KPUCTAJUIM3ALMH, CBOWCTBA
BO3JYIIHBIX BSDKYIIUX MaTEpPHAIOB (CTPOUTEIbHAs BO3JIYIIHAs W3BECTh, THUIIC).
[Tony4yeHnne, MEXaHU3M I'HAPATANMN U KPUCTAIUIM3ALNU, CBOMCTBA TUAPABINYECKUX
BSDKYIIMX MaTepuaioB (TUIpaBIWYecKass W3BECTb, MOPTIAHALIEMEHT). beToH,
KOppo3us O€TOHA B pa3iIMyYHbIX Cpeaax.

Anexkmpoxumuueckue cucmemol

DJIEKTPOAHBIN TOTEHIMAJ, MEXAHU3M €ro BO3HUKHOBEHUSA. YPABHEHHE



HepHcTa. DIeKTpOXUMHUYECKHN PsAT HAPSIKEHUM METAUIOB. THIIBI 3JIEKTPOOB.

[anpBaHnyeckue dyeMeHTH. M3mepeHue  AIEKTPOABUKYIIEH  CHUJIBL.
[Tongpusanms u nepeHanpspkeHre. XUMHUYECKME UCTOYHUKHU TOKA: IIEPBUYHBIC
rajJbBaHUYECKUE DIIEMEHTHI, aKKYMYJIATOPBI, TOIIJIMBHBIE JJIIEMEHTHI.

Koppo3uss meraioB. Buabsl koppo3uu. MexaHW3M 3IEKTPOXUMUYECKOU
KOpPpPO3UH. 3aliiuTa METAJUIOB OT KOPPO3UH. METaINTNYECKUE TOKPBITHS.

Ionumepwt u onuzomepol

[lonsitue o noaumepax u oaucomepax. OpPraHMYECKUE U HEOPTAHUYECKHE
[OJUMeEPBI. MeTobI MOy4eHUs ITOJIMMEPOB: MMOJIUMEPU3ALINSL, TOJTUKOHICHCALIU.
XUMHYECKOE CTPOCHUE U CBOMCTBA MOJUMEPOB. JlecTpyKUHs MOJIUMEPOB.

buononumepsl: monucaxapuibl, MOIUU30NPEHBI, OCIKU.

Memoovl xumuueckoz2o uccie0o8anus eeuiecme

XuMuueckasi UJIeHTU(UKaIMs BEIEeCTB. AHAaTUTUYECKUN curHasl. OCHOBBI
KaueCTBEHHOTO M KOJMWYECTBEHHOTO aHaiu3a. KauecTBEeHHbIE peaklUy Ha HOHBI.
Xumuueckue, PU3nKo-XuMUUEeCKUe U (U3MUEeCKIe METOIbI aHAIN3A.

Opzanuueckue gaxcyuwjue cmpoumeibHvle Mamepuabl

Knaccudukanuss opraHuueckux BSOKYIIUX CTPOUTEIBHBIX MaTepUajoB.
butymuslie Bsxymue. [loyyenne, cBOMCTBa, MEXaHU3MBbI TBEPICHUS.

7.2.6. MeTtoauka  BBICTABJIEHUSI OLEHKH TPH  NPOBeAEHUH
NPOMEe;KYTOYHOM aTTecTalun

DK3aMeH MPOBOJUTCS MO TeCT-OMiIeTaM, KaKIbli U3 KOTOphIX conepxut 10
BOMPOCOB ¥ 3a7a4y. Kaxapiii mpaBUIIbHBINA OTBET Ha BOIIPOC B TeCTE OlleHHBaeTcs 1
OamtoM, 3amada onenuBaercs B 10 6amtos (5 0amioB BepHOe pelieHre U 5 0amioB
3a BEPHBIN OTBET). MakcuManbHOE KOJIUYECTBO HaOpaHHBIX OamioB — 20.

1. Ouenka «HeynoBneTBOpPUTENbHO» CTABUTCA B Clly4ae, €CIH CTYIEHT
HaOpay MeHee 6 6aJLToB.

2. OueHka «Y JOBIIETBOPUTENIBHOY» CTABUTCS B Clydae, €CIH CTYyICHT Ha0pal
ot 6 10 10 GamoB

3. Onenka «XopoIio» CTaBUTCA B cllydae, eciu CTyAeHT Habpai ot 11 qo 15
0asoB.

4. Ouenka «OTIUYHOY» CTABUTCA, €CIU CTYIEHT HaOpas ot 16 no 20 6anos.

7.2.7 IlacnopT OLIEHOYHBIX MATEPUAJIOB

Ko
KonTponupyemsie pazieinsl A . | HaumeHnoBaHue onieHOUHOTO
Ne n/n KOHTPOJUPYEMOi
(Tembl) JUCIMILTIHBI cpeacTaa
KOMIETEHINH

1 Crpoenue BeniecTBa " OK-8, OK-10 Tect, KOHTpOJIBbHAs paboTa,

peaKkIMoOHHasi  CIIOCOOHOCTb 3aluTa J1ab0paTOPHBIX

BEILLECTB pabor, 3amura pedpepara
2 OcHOBEHI xumuueckoii|OK-8, OK-10 Tect, KOHTpOJIBbHAS paboTa,

TEPMOJUHAMHUKH U KHHETHKH 3alUTa J1a00paTOPHBIX

pabor, 3amura pedepara




3 PactBopsl. J{ucnepcubie cuctemsr |[OK-8, OK-10 Tect, KOHTpOJBHAS paboTa,
3aIuTa JJA00OpaTOPHBIX
pabor, 3ammura pedepara

4 Onexrpoxumuyeckue mporeccel  |OK-8, OK-10 Tect, KOHTpOJBbHAs paboTa,
3aIUTa JJA00OPaTOPHBIX
pabor, 3ammra pedepara

5) [Tonumeps! U oUromepbl OK-8, OK-10 Tect, KOHTpOJIbHAS paboTa,
3aIUTa JIabOPaTOPHBIX
pabor, 3ammra pedepara

6 Xumudeckasi uACHTUUKALIIS OK-8, OK-10 Tect, koHTpOJBHAS paboTa,
BEIIECTB 3alIuTa J1ad0paToOPHBIX
pabor, 3amura pedepara

7.3. MeToauyeckue MaTepuajibl, ONpeaesilONIde  NPoOUEeLyPbI
OlleHUBAHUS 3HAHUI, YMEeHH I, HABBIKOB M (WJIU) ONbITA JeSITeJIbHOCTH

TecTtupoBaHue OCYIIECTBISECTCS, JUOO TIPU TOMOIIU KOMIIBIOTEPHOU
CUCTEMBbl TECTUPOBaHMS, JUOO C HCMOJH30BAaHMEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHoMm Hocutene. Bpemst TectupoBanust 30 MuH. 3aTeM OCYIIECTBIISIETCS
NpOBEpPKa TECTa SK3aMEHATOPOM M BBICTABJISETCS OILEHKA COTJIACHO METOJIUKHU
BBICTABJICHHSI OIICHKU MPH MPOBEICHUN TPOMEKYTOUHON aTTECTAIINH.

Pemienne crangapTHBIX 3aJa4  OCYIICCTBISETCA, JUOO TpPH TOMOIIU
KOMITHIOTEPHON CUCTEMBI TECTUPOBAHUS, JIMOO C UCIIOIB30BAaHUEM BhITAHHBIX 33/1a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
pOBEpKa pEIIeHUs 3aJad 3K3aMEeHAaTOPOM U BBICTABISAETCA OIIEHKA, COTJIACHO
METOJIMKH BBICTABJICHUS OLIEHKH PU MPOBEJECHUU TPOMEKYTOUHOM aTTECTALIUU.

Pemenue mnpukimagHBIX 3a4ad  OCYIIECTBIsAETCA, JHUOO TIPU TOMOIIU
KOMITBIOTEPHOM CHUCTEMBbI TECTUPOBAHUS, JIMOO C MCTIOIH30BAHUEM BBIIAHHBIX 3a/1a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agay 30 MuH. 3aTeM OCYIIECTBISETCS
IpOBEpKa pEIIeHUs 3aJad 3K3aMEeHAaTOPOM U BBICTABISAETCA OIIEHKA, COTJIACHO
METOJIUKH BBICTABJICHUS OLIEHKH TPU MPOBEJCHUU TPOMEKYTOYHOM aTTECTAIIUU.

8 YHEBHO METOANYECKOE U UTHO®POPMALIUOHHOE
OBECIHEYEHUE INCIUIIJINHBI)

8.1 Ilepeuenb y4eOHOM JMTEpPaTypbl, HEOOXOAUMOW /JIsl OCBOEHMSI
AUCUMILTHHBI

1. I'muaka, Hukonaii JleornaoBuy. OO6mas xumus [Teker] : yaeb. mocobwue:
nonyieno MO CCCP / I'munaka, Hukomait Jleonnosud ; mon pea. B. A. ITomkoga,
A. B. ba6koga. - 18-e u3z., nepepab. u gom. - M. : FOpaiit , 2012

2. Xumus [Tekct] : yaebHoe nmocobue / BopoHex. roc. apXuTeKTyp.-CTPOUT.
yH-T ; o o6mi. pex. I'. I'. KpuBneBoid. - Boponex : [0. u.], 2013

8.2 IlepeyeHb HUH(OPMAUMOHHBLIX TEXHOJOTHi, HMCHOJbL3yeMbIX MPH
OCYHIeCTBJIEHHH 00pa30BaTeJIbHOIO Mpolecca Mo IWCHUIINHE, BKJIKYAS
nepeyeHb  JHMIEH3MOHHOI0 NPOrPaMMHOr0  olecnevyeHHsl, PecypcoB
HHG(OPMAIMOHHO-TEJIEKOMMYHUKALMOHHON ceTn «AHTepHET», COBpPEeMEHHBbIX
npogeccuoHaNbHBIX 023 JAHHBIX U HHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

1. UrteHnue NEeKUM OCYIIECTBISAECTCS C HCIOJB30BAaHHWEM IIPE3CHTALUN B

nporpamme «Microsoft PowerPointy.




2. Jlns BBINOAHEHUS JAa0OpPAaTOPHBIX pPAOOT HCHONB3YeTCsl y4eOHbII
nabopaTtopHbii KoMIuieKe «Xumus», coBmectuMmbli ¢ [IK u cHaO>XeHHbIN
MPOrpaMMHBIM 00ECTICUEHHUEM.

3. Xumnueckui kartanor. Heopranmueckas xumusa. CalTbl W KHUTH
http://www.ximicat.com

4. Chemnet - odunuanbHOEe SJICKTPOHHOE W3AaHUE XUMHUECKOTO
daxynbrera MI'Y http://www.chem.msu.ru/rus

5. CrpaBouyHO-uH(GOpMaMOHHBIN caiT mo xumuu http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXOJIUMAS JJ15
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLIECCA
Yueono-nabopamopnoe obopyoosanue

. YueOHO0-1a00paTOPHBINA KOMIUIEKC «XUMUSDH)
. Monomep H-160

. JJabopatopusiit pH-metp JIITY-01

. llIxad c BBITSKHON BEHTUIALINECH

. JJabopaTopHas xumMHu4eckasi mocyaa

AN DN B~ W N =

. AKBaJIUCTHILIATOP
Texnuueckue cpeocmea odyuenus

1. HoytOyx - oTamen opraHuzanuu U obecrneueHus yueOHOro mpoiecca
MenuanpoeKkTop mporpaMm - OT/AeNl OpraHu3aIui U 00ecrieueHns yueOHoro
nporecca.

10. METOANYECKHUE YKA3AHUA AJIS1 OBYYAIOUIIUXCS 1O
OCBOEHUIO JUCHUIIVIMHBI MOAYJIA)

[To muctmmmHe «XWMUS» YHTAIOTCS JICKIHH, TPOBOJSATCS JIaOOpaTOpPHBIE
paboTHI.

OCHOBOM W3y4YeHHWs TUCHUIUIMHBI SIBJSIFOTCS JIGKIIMH, Ha KOTOPBIX
M3J1araloTcsi HanboJiee CYIIECTBEHHBIC U TPYIHBIC BOIPOCHI, & TAK)KE BOMPOCHI, HE
HaIleAnue OTPpaKEeHUs B y4eOHOM JTUTEepaType.

JlabopaTtopHbie paOOTHI BBIMOJIHSIIOTCS Ha JaOOpaTOPHOM O00OPYIOBAHUU B
COOTBETCTBHH C METOJMKAMHU, MPUBEJICHHBIMHU B YKa3aHHIX K BBIMIOJTHEHUIO PaboT.

Bun yueOHBIX

N JleaTenbHOCTh CTyIeHTa
3aHSATUN

Jlexuus Hanucanue KOHCHEKTa JIEKUMH: KpaTKO, CXEMaTHYHO, IOCJIEJOBATEIbHO
(UKCHUPOBATH OCHOBHBIE MOJIOKEHUS, BHIBOJIBI, (POPMYTUPOBKU, 0000IICHNUS;
IIOMEeYaTh Ba)KHBIE MBICIIU, BBIIEIATh KIIIOUEBBIE CIIOBa, TEPMUHBL. [IpoBepka
TEPMHHOB, IOHATUH € IOMOILBIO YHIMKJIONEANH, CIIOBAPEM, CIPABOYHHUKOB C
BBINHUCBIBAHNEM TOJKOBaHM B TeTpab. O003HaUe€HNE BOIPOCOB, TEPMUHOB,
MaTepuana, KOTOpbIE€ BBI3BIBAIOT TPYJHOCTH, IIOMUCK OTBETOB B
peKoMeHayeMol smTeparype. Eciam  caMocTosATENnbHO HE  ydaercd
pa3o0partbcsi B MaTepuaie, He0OXouMo chopMyITHPOBATh BOIPOC U 33/1aTh
MPEToIaBaTeI0 Ha JICKIIMH WM Ha IPAKTHYECKOM 3aHSATHH.



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

JlaGopatopHas
pabora

JlaGopaTopHble pabOTHI MMO3BOJISIOT HAYYUTHCS MPUMEHSATh TEOPETUYECKHE
3HAaHUA, MOJIYYCHHBIC HA JICKIHUU IPHU PCHICHHMU KOHKPCETHLBIX 3aldadv. Yr1oObI
HanOoJiee pPAIMOHAIPHO M TIOJIHO HCIOJIB30BAaTh BCE BO3MOXKHOCTU
7a00paTOPHBIX Ui MOATOTOBKM K HUM HEOOXOAMMO: ClIeAyeT pa3odpartb
JICKLUIO 10 COOTBETCTBYIOLICH TEME, O3HAKOMHUTCS C COOTBETCTBYIOLIMM
pazzmenoM ydeOHHMKA, NpOpadOTaTh JONOJHHUTEIBHYIO JIHTEparypy u
HNCTOYHHKHU, PCIONUTH 3aa4¥ U BBIIIOJHUTL APYTIrUC MMCbMCHHBIC 3a/IaHN.

CamocrosTeapHas
pabota

CamocrosiTenpHas padoTa CTYyIEHTOB CHOCOOCTBYET TIyOOKOMY YCBOCHHS
yu4eOHOro Marepuasia U Pa3BUTUIO  HABBIKOB  CamMo0Opa3oBaHUS.
CamocrosiTenpHas paboTa MpeAIoaraeT CIeayoInue COCTABISIONINE:

- paboTa ¢ TeKCTaMHu: y4eOHHMKAMH, CIPABOYHUKAMH, IOTOTHUTEIBHOU
JUTEPATYPOH, a TAK)KE MPOPabOTKA KOHCIIEKTOB JICKIIHIA;

- BBIIIOJTHCHUE JOMAITHUX SajlaHI/Iﬁ " paCy€TOB;

- paboTa Ha/l TEMaMH /ISl CAMOCTOSITETIHHOTO M3YUEHUS;

- yqactue B paboTe CTyIeHY€CKUX HayYHBIX KOHPEpEeHUUH, OTUMIIHAT;

- IIOATrOTOBKA K HpOMe)KYTO‘-IHOI\/'I aTTeCTalluu.

IloaroroBka k
MIPOMEKYTOYHOU
aTTecTaluu

FOTOBI/ITBC?[ K HpOMC)KyTO‘IHOfI arTrecraluu cnez[yeT CUCTEMATHYCCKHU, B
TEUEHUE BCEro cemectpa. MIHTEHCHBHAs MOATOTOBKA JIOJDKHA HAdyaThCsA HE
MO3JHEE, YEM 3a MECAI-TIOJITOPa O MPOMEKYTOUHOM aTrectanuu. JlaHHbIe
nepes YK3aMeHOM, SK3aMEHOM TpH JHS d(PeKTHBHEE BCETO MCIOJIB30BATh
JUTsl TOBTOPEHHUS U CHCTEMAaTHU3aIlii MaTepHaia.




JIuer perncrpaunu usmeHeHHii

Ioanuce
No Hara 3aBEyIOLIEr0
e I[TepeueHp BHOCHMBIX H3MEHEHHIH BHECEHHs Kadenpoi,
HU3MEHEHUH OTBETCTBEHHOH 3a
peanu3zanuio OITOIT
1 AKTyanu3upoBaH paszen 8.2 B 31.08.2020

4acTH COCTaBa HCIOJIB3yEMOr0O
JIMLEH3HOHHOTO IIPOrPaMMHOr0
obecreyeHns, COBpEMEHHBIX
npodecCHOHANBHBIX 6a3 TaHHBIX U
CIIPaBOYHBIX HH()OPMALIMOHHEIX
CHCTEM
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