MMUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHMUS
POCCUHMCKON ®EJEPAIINN
DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEKIEHNUE
BBICLIEr0 00pa30BaHUs
«BOpOHEeXCKHUH roCy 1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET»

PABOYASA TPOI'PAMMA
JUCLUIUINHBI

«XUMUA)

Hanpasnienue noarorosku 27.03.03 CUCTEMHBIN AHAJIU3 U
YITPABJIEHUE

IIpodunan
KBanndukanus BpinyckHuKa OakanaBp

HopmaTtuBHblii nepuoa o0yyenust 4 roma/4rogau 11 m.

®opma o0yyeHusi OuHas / 3a04Has

I'oa Hayauaa moarorosku 201

ABTOp NpOrpaMMBsl %@IO BocTpukosa/

3aBenyromui kageapoit

XVMHU U XUMUYECKOU

TEXHOJIOTUU MAaTEPUAIIOB /0O.Bb. Pynakos/
PyxoBoautens OITOI ; ,L// /T.I'. JluxaueBa/

gw

Boponex 2018




1. HEJIN U 3AJAYU JTUCHUTIJIMHDbI
1.1. Ileau AuCHUIIHHBI
CdopmupoBaTh y CTyJIEHTa MOJHYIO CHUCTEMY MpEACTaBICHUN 00 OOIMX
KAueCTBCHHBIX M KOJMYCCTBCHHBIX 3aKOHOMEPHOCTSIX MPOTCKAHUS XUMHUYECKHUX
MIPOIIECCOB U SIBJICHWM B PA3IUYHBIX (PH3UKO-XUMHUYECKUX CHCTEMax, OIMUPAsCh
py 3TOM Ha (QyHIaAMEHTAIBHBIC TTOJIOKEHUS (DU3UKU U XHUMHUH.

1.2. 3amaun ocBOeHHS TUCIHUILTHHBI
3a710)KUTh OCHOBBI JUIsl TOHMMAaHUSI XMUMHUYECKUX MPOILIECCOB IMPEBPAIICHUS
BEILIECTB, KOTOphIe OyAyT CHOCOOCTBOBATH MPHHSATUIO T'PaMOTHBIX, HAy4HO
000CHOBaHHBIX TPO(ECCUOHATIBHBIX PEIIeHWM, a TaKXke CIOoCOOCTBOBATh
BHEIPCHUIO JOCTHKEHUN XUMUH MPU PEIICHUH PA3TUIHBIX MTPOOIIEM.

[IpuBUTH, HaBBIKK OCMBICIICHHOTO pEIICHUS KOHKPETHBIX XHUMHUYECKHX
3a/1a4, HayYUTh HAXOJHWTh ONTHUMAaJbHBIC PEIICHUs MPOGEeCCHOHAIBHBIX 3aj/1ad, B
TOM 4YHCIE C MCIOJIb30BAHUEM 3aKOHOB XHMHHU, XUMHUUYECKUX IMPOIECCOB H
BEIIIECTB.

2. MECTO JUCHHUIIYIMHBI B CTPYKTYPE OIIOII
JucnuniarHa «XUMHS» OTHOCHUTCS K JUCHHMIUIMHAM 0a30BOM 4acTH OJIOKa
bI.

3. HEPEYEHDb IIVIAHUPYEMBbIX PE3YJIbTATOB OBYUYEHMUSA 11O
JUCHUITJIMHE

[Ipouecc n3ydeHus: TUCHMIUIMHBL «XHUMHUS» HaIpaBieH Ha (OpPMUPOBAHUE
CJIEIYIOIUX KOMIIETEHIIUI:

OIIK-1 - TOTOBHOCTBIO MPUMEHITh METOJbl MAaTEMAaTUKU, (PU3UKU, XUMHUH,
CUCTEMHOT'0O aHaJn3a, TEOPUH YIPABJICHUS], TEOPUU 3HAHUM, TEOPUH U TEXHOJOTUN
IpPOrpaMMHUPOBAHMS, a TakKXKe€ METOJOB TYMaHHUTAPHBIX, 3KOHOMHYECKUX U
COLIMAJIBHBIX HAYK

OIIK-3 - crnocoOHOCThIO MPEACTABISATH COBPEMEHHYIO HAyYHYIO KApTHUHY
MHpa Ha OCHOBE 3HAHMI OCHOBHBIX IIOJIOKEHUH, 3aKOHOB U METO/OB
€CTECTBEHHBIX HAYK U MAaTEMAaTUKHU

Pe3yabTaThl 00yueHHs, XapaKTepUu3ywume

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

OIIK-1 3HaTh: OCHOBBI XHMHUM UM XHUMHUUYECKHUE ITIPOLIECCHI
COBPEMCHHOM TEXHOJOTMH B 0O0JIACTH CHCTEMHOIO
aHAJIM3a W  YNOpPaBJICHUS, CBOWCTBA XUMHUYECKHX
IEMEHTOB M UX COCIUHCHUN

YMCETh: IPUMCHSATL IMOJYYCHHBIC 3HAHUSA 110 XUMUU IIPpU
N3YYCHUM JPYTIUX JUCIHUILIINH.

BJIAJICTh. COBPEMEHHOW  HAYYHOM  amnmaparypou,
HABBIKAMH BEJICHHS (U3MUECKOTO SKCIIEPUMEHTA

OIIK-3 3HaTh: (PyHAAMEHTAIbHbIE 3aKOHBI TPUPOIBI U
OCHOBHbBIE€ 3aKOHOMEPHOCTH B 00JIaCTH XUMHH; METO/IbI




BBIYHCJINTEILHOU MAaTCMaTUuKH, OIITUMU3AllMKU, TCOPHUU
BGpOSITHOCTCfI, MaTEMaTHYECKOM CTaTUCTHUKH,
CUCTCMHOI'O CUHTC3d U ITPUHATUA pGHIGHI/II‘/’I;

yMeTb: (GOpMyIHpOBaTh 3aJaud U pa3padaThIBATh
TEXHUYECKUE 3aJaHdsl Ha IPOBEIACHUE CUCTEMHO-
AQHAIUTUYECKUX UCCIICJIOBAaHUM CIOXKHBIX OOBEKTOB
Pa3JIMYHON IPUPOIBI

BJIaACTb: COBPCMCHHBIMHA MCTOJAaMHU B obnacTu
CUCTCMHOI'O aHAaJIM34, YIIPABJICHUA U O6pa6OTKI/I
I/IH(i)OpMaHI/II/I JJI PpCIICHUA IIPAKTHYCCKUX 3a]1a4

4. OFBEM IUCIUIIJINHBI

OO6m1ast TpyT0EMKOCTh TUCIUTIUNHBI « XUMHS COCTABIISIET 6 3.€.
Pacnpenenenuie TpyJ0eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouyHast ¢popma o0yueHust

. Bcero | CemecTpsl

Bunpl yueOHOM pabOThI 4ACOB 1
AyAuTOpPHBIE 3aHATHS (BCEro) 54 54
B Tom uncre:
Jlexuuu 18 18
JlabopaTtopusbie pabotsl (JIP) 36 36
CamocrosiTeibHas padora 126 126
Yacel Ha KOHTPOJIb 36 36
Bubpl npomMeKyTOYHOM aTTECTAllUM - YK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMHUYECKHUE Yachl 216 216
3a4.e]. 6 6

3a04Has popma 00yueHus
. Bcero | CemecTpsl

Bunbr yueOHOM paboThI HACOR N
AyAuTOpPHBIE 3aHATHS (BCEro) 16 16
B Tom uncne:
Jlexnun 6 6
JlabopaTtopusie pabotsl (JIP) 10 10
CamocrosiTesibHas padboTa 191 191
Yacel Ha KOHTPOJIb 9 9
Bubpl 1poMeXyTOYHOM aTTECTALUU - DK3aMEH + +
OO01mast TPy 10€MKOCTb:
aKaJeMHUYSCKHUE Yachl 216 216
3a4.e]1. 6 6

5. COAEP)XAHUE JUCHUIIJIMHBI (MO1Y JIS)
5.1 Copep:xxaHue pa3ieoB JUCHUILVIMHBI W pacrnpeesieHne




TPYAOEMKOCTH 10 BUIaM 3aHATHIA

ouyHasi gopma o0yueHust

HaunmenoBanme TeMbl

Conepxanue pasjena

Jlekng

JIab.
3aH.

CPC

Bcero,
yac

CtpoeHue BelecTBa u
peaKkuroHHasi CIOCOOHOCTh
BEILECTB

KBanTOBO-MEXaHMYECKUE  TNPEJCTABICHUS O
CTpoeHuM aTtoMa. JIBOWCTBEHHas MpUpPOAA
JIeKTpoHa. AtroMHas opOuTans. KBaHTOBBIE
uyycnaa. IlpuHnMOD  MHHUMAIbHOH  3HEpPIUU.
[IpaBuno KieukoBckoro. IlpuHnunm 3ampera
INaynu.  IIpaBuno  I'ynpa.  DnekTpoHHBIE
KOH(UTYpaIllMHaTOMOB U HOHOB.

Ilepuoguueckuil  3akOH U IEPHOAUYECKAs
cuctemMa 31eMeHTOB. [lepumoguueckue cBoicTBa
JeMeHTOB.  Pamuycsl  atoMoB.  DHeprus
HOHH3AIHN. CpoznctBo K JNEKTPOHY.
DIEeKTPOOTPULATEIBHOCTD. Ilepuoguueckoe
HU3MEHEHUE KHCIIOTHO-OCHOBHBIX u
OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHBIX CBOHCTB
BEILIECTB.

Xumudeckas cBsa3b. KoBaneHTHast cBs3b. Merona
BaJICHTHBIX CBsizeil. OOMEHHBIH W JOHOPHO-
AKIEeTITOPHBINA MEXaHU3M o0pazoBaHus
KOBQJICHTHOW CBSI3U. [ MOpHIM3alus aTOMHBIX
JJIEKTPOHHBIX ~ OpOWTaNeil, reoMeTpUyecKas
CTpPYKTYypa MOJIEKYJIL. Honnas CBSI3b.
Merannuueckas cBsi3b. BonoponHas cBs3b.

CBolicTBa U peaKLMOHHAs CIIOCOOHOCTD BEIECTB,
COCTaBJISIOLIMX OCHOBY CTPOUTENIBHBIX
MaTepHaJIoB.

20

30

OCHOBEBI XUMHAYCCKOM
TEPMOJTUHAMUKH U KHHETHKH

XuMmudeckass — TepPMOAWHAMHKA. OcHOBHBIE
TIOHATUS XUMUYECKON TEPMOJIUHAMUKH.
ITapamerpsl  coctosiHus. TepMoaMHaMUYECKUE
(GYHKOMHM: BHYTPEHHSSI DHEPIus, OSHTAIBINS,
SHTpOIUS, n300apHO-M30TEPMHUYECKHUI
MTOTEHITHAL. Ileppoe wu BTOpOE Hauama
TEPMOJIUHAMUKH.

DHepreTrka XUMHYECKHAX MPOILIECCOB. 3aKOH
I'ecca u cieACTBUS U3 HEr0. DHTAIBIHU
obpazoBaHus. TepMOXUMHYECKHE YPABHEHHS.
VYc1oBHUs CaMOIIPOU3BOJIBHOTO IPOTEKAHUS
MPOLIECCOB B H30JMPOBAHHBIX U
HEU30JIUPOBAHHBIX CHCTEMAX.

XuMHdecKkass KHHETHKA. CKOpOCTL XUMHYCCKHX
peakunﬁ. [TousitTie 00 aKTHBHBIX MOJIEKYJIax,

SHEPTHU aKTHBaIUH, aKTHBUPOBAHHOM
KOMILIEKCE. YpaBHeHHE Appennyca.
3aBHUCUMOCTh CKOpOCTH peaxkuuu oT
KOHI[EHTpalMM W TEMIepaTypel.  3aKoH

JeicTByromux macc. KuHernueckue ypaBHEHUS
JUISL TOMOTEHHBIX M TETEPOTCHHBIX IIPOIECCOB.
[IpaBuno Baut-T'odda. Metonsl perynmmpoBaHus
ckopocti peakuuit. Karanums. Karamuszatopsl u
KaTaIUTHIECKHE CUCTEMBL. TeopHH KaTalm3a.
KonebaTenpHble peakuuu.

20

30




Xumunyeckoe paBHoBecue. TepMoauHaMu4eckoe
U KHHETHYECKOE YCIOBUS COCTOSIHUS
pasHoBecusi. KoHcranTa paBHOBecus. Binsinue
HM3MEHEHUSI BHEIIHUX YCJIOBUH Ha IOJIOKEHUE
XUMU4ECKoro paBHoBecHs. [Ipuniun Jle
[Iarense. ®a3oBoe paBHOBECHE.

3aKOHOMEPHOCTH XUMHUYECKHUX MPOIECCOB
COBPEMEHHBIX TEXHOJIOIHI IIPOU3BOCTBA
CTPOUTENILHBIX MATEPUAIIOB.

PaCTBOpLI . I[I/ICHCPCHLIC CUCTEMbI

OO0mue npencraBiaeHust 0 pactBopax. ['mapaTHas
Teopust pactBopoB [I.M. MenneneeBa. CriocoOs

BBIPAXKEHUS KOHIIEHTpaLUH pacTBOpOB:
MaccoBad, MOJSpHas ~ JOJdd, MOJIIpHasd,
MOJIATbHAs KOHIIGHTpALHs, MOJIApHAast

KOHIICHTpaus OKBUBAJICHTOB. BLIpa)KeHI/IC
3aKOHa 3KBUBAJICHTOB 11 paCTBOPOB.

O6111e cBOMCTBA PaCTBOPOB: JaBJICHHE Mapa
pPacTBOPOB, KUIICHUE U KPHCTAIUTU3ALINSL
pactBopoB. 3akoH Payns. Kpuockomnus,
30ymnuockomusa. OcMoc, 0CMOTHYECKOE
nasnenue. 3akoH Bant-I'odda.

PactBopsbt 3JIEKTPOJIUTOB. Teopust
JNEKTPONIUTUYECKON JHcconManui  AppeHuyca.
CreneHb U KOHCTaHTa auccouuanuy. Peakiuu B
pacTBopax 31eKTpoanToB. VloHHBIE paBHOBECHS 1
HX CMEIIEHUE.

ONeKTPONUTHIECKas! TUCCOIMANS BOJBL.
Honnoe npoussenenue Bosl. Boopoanslii
nokasaresb. Meroasl onpenenenust pH. pH-
uHAUKATOpBL. I'unponus coneit. Coinuy,
THAPONU3YIOIINECS M0 aHHOHY, 110 KaTHOHY,
Heruapoiusyooumecs conu. M3menenue pH
cpenbl ipu ruaponuse. bydepHsie cuctemsl.

JlucriepcHbIe CUCTEMBI, HX KIacCH(pUKAIHs,
METOBI MoTydeHust. TepMoAnHaMIIecKast
HEYCTOHUMBOCTb [€TE€POTre€HHBIX JUCIIEPCHBIX
cucteM. [IoBepXHOCTHBIE SIBICHUS U aacopOIus.
Konnounusie pactBopsl. Kuneruueckas u
arperaTuBHas yCTOMYUBOCTb KOJJIOUIHBIX
cucreM. Koarymsnust. CequMenTanust.

CTpOI/ITeHLHHe Mare€pualibl KAK UCKYCCTBCHHBIC
AUCIIEPCHBIC CUCTEMBI.

20

30

QHGKTPOXHMI/I'-IGCKHG pOoUECCChI

DJEeKTPOXUMHUYECKUE CHUCTEMBL. DJIEKTPOIHbII
MOTEHIMANI, MEXaHHW3M €ro BO3HHUKHOBEHHS.
YpaBHenue HepHcra. DnekTpoXuMHUYecKui psa
HanpspKeHUH MeTainoB. THITE 3JIEKTPOJIOB.

["anpBaHnYeCKUE 3JIEMEHTHI. W3mepenue
aneKkTpoaBrKymed cwibl.  [lonsgpuzanus u
nepeHanpspkeHne. XMMUUECKHe UCTOYHUKY TOKa:
TepBUYHBIE rajJibBaHU4eCcKHe 3JIEMEHTHI,
AKKyMYJISITOPBI, TOIUTUBHBIE SJIEMEHTHI.

Koppo3ust ~ meramnoB.  Bumer  xopposum.

22

30




MexaHu3M  3JIEKTPOXMMHUYECKOH  KOPPO3MH.
3ammra METaJuIoB OT KOPPO3UH. JEKTPOJIU3.
ITpoueccel, mnpoTekaroUe TPH IIEKTPOIH3E
BOJHBIX PpAacTBOPOB  DIEKTPOJIMUTOB. 3aKOHBI
Dapapest.

HOJ’II/IMepLI " OJIMT'OMEPLL

OneMeHThl opranuyeckod xumuu. IloHarue o
nojmMepax W ojuromepax. OpraHuyeckue u
HEOpraHWYecKue MOoJuMepsl. MeTonsl CHHTE3a
MOJINMEPOB: MTOJIMMEPU3ALIUS, TOTMKOHICHCALIUSI.
XUMHYECKOE CTPOEHUE M CBOMCTBA MOJHMEPOB.
Hectpykuus MOJIUMEPOB. Bbuononumepsr:
MO CaXapyuIbl, OJTHMU30IPEHBI, OEIKH.

CrpoutenbHble Marepuabl Ha OCHOBE
BBICOKOMOJICKYJISIPHBIX COEIMHEHNU.
IIpuMeHeHWEe MOJIMMEPOB MPH H3TOTOBJIECHHH
OETOHOB.

22

30

Xumudeckas HICHTUQHUKAIUSL

XuMuuaeckas UACHTHOUKAITHS BEIIIECTB.
Anamutuyeckuii curaai. OCHOBBI KAUECTBEHHOTO
M KOJMYECTBCHHOro aHamm3a. KadecTBeHHBbIE
peakuuyu Ha HOHBI. Xumuyeckue, (HU3NKO-
XUMHUYECKHEe W (U3MYECKUE METOABl aHAU3a U
HX HCIOJIE30BaHHE B COBPEMEHHBIX
CTPOUTENIFHBIX TEXHOIOTHAX.

22

30

HUroro

18

36

126

180

3a04Hasi Gopma o0yUeHus

HaunmeHnoBan#e TeMbI

Copeprxanue paszaena

Jlekig

JIab.
3aH.

CPC

Bcero,
yac

CTpoeHue BelecTBa u
peaKkuroHHas CIOCOOHOCTh
BEIIECTB

KBaHTOBO-MeXaHHYeCKHE  IPEACTaBICHHS O
cTpoeHuH artoMa. JIBOMCTBEHHas MpupoAa
JJeKTpoHa. ATOMHas opOutanb. KBaHTOBBIE
yucna. [IpUHIMO —~ MUHMMAajdbHOW  DHEPTHH.
IIpaBuo KneukoBckoro. Ilpunnun 3ampera
INaymu.  IIpaBuno  I'ynpa.  DnekTpoHHBIE
KOH(UTYPaIMHaTOMOB 1 HOHOB.

Ilepuoguueckuif  3akOH U TEpHOAUYECKAst
cuctema 31eMeHToB. [lepuoauueckue cBoOWCTBa
aneMeHToB.  Pamumycsl  atomoB.  DHeprus
HOHH3AIHN. CpozuctBo K JNEKTPOHY.
ONeKTPOOTPUIATENEHOCTS. Iepronmueckoe
HU3MEHEHUE KHCJIOTHO-OCHOBHBIX u
OKHCITUTENIHO-BOCCTAHOBHUTEIBHBIX CBOCTB
BEILECTB.

Xumndeckas cBsa3b. KoBalleHTHast cBs3b. MeTon
BaJICHTHBIX cBsi3ell. OOMEHHBI W JOHOPHO-
aKLUENTOPHBIN MeXaHU3M obpazoBaHus
KOBQJICHTHOW CBs3u. ['MOpuam3anus aTOMHBIX
JJIEKTPOHHBIX ~ OpOWTaleil, reoMerpuyeckas
CTPYKTypa MOJIEKYJI. Honnas CBS3b.
Merannuueckas cBa3b. BonopoaHas cBs3b.

CBoiicTBa U peakI[MOHHAsA CIIOCOOHOCTH BEIIECTB,
COCTaBJISIOIINX OCHOBY CTPOUTEIBHBIX
MaTepHaOB.

32

36

OCHOBBI XAMHYECKON

XuMudaeckas TEPMOJUHAMMKA. OCHOBHEIE
IIOHATHUA XHMHYECKOH TEPMOAUHAMUKHU.

32
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TEPMOJUHAMUKHN U KUHETUKU

ITapamerpsl  cocTosiHus. TepMoaMHaMUYECKUE
(GYHKUMM: BHYTPEHHSSL DHEPIusl, OSHTAIBIINS,

SHTpONHS, n300apHO-MU30TEPMUUYECKHI
MOTEHIHAL. Ileppoe u BTOpOE Havana
TEPMOANHAMHKH.

DHepreTuka XUMHUYECKUX MPOLECCOB. 3aKOH
T'ecca u creACcTBUSA U3 HEro. DHTAIBINN
oOpazoBanus. TepMOXHMMHUYECKIE YPABHECHHSL.
YcnoBust caMOIpOU3BOJILHOTO MPOTEKAHUS
MIPOLIECCOB B H30JIMPOBAHHBIX U
HEU30JINPOBAHHBIX CUCTEMaX.

Xumudeckass KAHETHKA. CKOpOCTL XUMHYCCKHUX
peaxunﬁ. Tlonsite 00 aKTHUBHBIX MOJICKYJ1aX,

SHEPTUHU AKTHBALIUH, AKTUBHPOBAaHHOM
KOMILJIEKCE. VYpaBHeHue Appennyca.
3aBUCHUMOCTh CKOpOCTH peaxuuu oT
KOHUEHTpAllMM U TeMIepaTyphl. 3akoH

JeicTByromux Macc. Kunernueckue ypaBHEHUs
JUISI TOMOTEHHBIX M TETEPOTCHHBIX IIPOLECCOB.
[paBuio Bant-I'opda. Merons! perynmupoBanus
ckopoctu peakuui. Karamms. Karamuzatopsl u
KaTaJIMTUYEeCKUEe CUCTEeMBl. TeopuM KaTanusa.
KonebarenpHble peakium.

Xumnueckoe paBHoBecue. TepMoanHaAMUYECKOES
¥ KHHETHYECKOE YCIOBHUS COCTOSIHUS
paBHoBecus. KoncranTta paBHOBecus. Biusiaue
HM3MEHCHUSI BHEITHUX YCIIOBUH Ha TOJIOKEHHE
XUMHUYECKOro paBHoBecus. [Ipunnmn Jle
IIarenbe. ®a3oBoe paBHOBECHE.

3aKOHOMEPHOCTH XUMHUYECKUX IIPOLIECCOB
COBPEMEHHBIX TEXHOJIOTHI IIPOU3BO/ICTBA
CTPOUTENHHBIX MaTEPHATIOB.

PaCTBOpI:I . )Incnepcm,le CUCTEMbI

OO11e npeacTaBlIeHus O pacTBopax. I uaparHas
teopus pactBopoB .M. MenneneeBa. Crioco0st

BBIpaKCHHS KOHUEHTpAI1H pacTBOpOB:
MaccoBasl, MOJISIpHAas ~ JOJIs,  MOJIIpHAs,
MOJIsUTbHAS KOHIIEHTpAaIus, MOJISIpHas

KOHIICHTpaIuAd OKBHBAJICHTOB. BmpameHI/Ie
3aKOHa 5KBUBAJICHTOB JIJIs1 PaCTBOPOB.

OO0mIre cBOICTBA pacTBOPOB: AaBJICHHUE Mapa
PacTBOPOB, KHIICHUE ¥ KPUCTAIUIN3ALINS
pactBopoB. 3akoH Payns. Kpuockomnus,
30ymmockonusi. OcMOC, 0CMOTHYECKOE
nasnenue. 3akoH Bant-I'odda.

PactBOpHI 3JIEKTPOJIUTOB. Teopus
3NEKTPOJUTHYECKON IUCCOLMAlMU AppeHuyca.
CremeHb W KOHCTAaHTa Auccouuanuu. Peakiym B
pacTBopax 3JeKTpoJauToB. MloHHbBIE paBHOBECHS U
HX CMEIIEeHHUE.

DNIEKTPOJIUTHYECKAS TUCCOIMALINAS BOJIBI.
Honnoe npoussenenue Bosl. Bonopoanslii
nokasarenb. Metobl onpeaenenus pH. pH-
nHAUKATOpEL. ['uapomns coneit. Conn,
THAPOJIM3YIOIIUECS 110 aHUOHY, TI0 KaTHOHY,

32
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Heruapoausyroumecs couu. Msmenenne pH
cpensl ipu runpoinmse. bydepHsie cucremsl.

JlucniepcHble CHCTEMBI, NX KIaccU(uKaims,
MeToJb! oTydeHus. TepMoanHaMIdecKast
HEYCTOWYMBOCTh TE€TEPOTCHHBIX AUCHIEPCHBIX
cucreM. [loBepXHOCTHEIE SIBICHUS U ancopOIus.
Komnounusie pactBopsl. Kunetnueckast u
arperaTuBHasl yCTOWYUBOCTH KOJUTOMAHBIX
cucreM. Koarymsnust. CenquMenTanust.

CTpOI/ITe.HI)HI)Ie Marepualibl KaKk HUCKYCCTBCHHBIC
JAUCIIEPCHBIC CUCTEMBI.

4 |DneKTpOXUMHUUYECKHE IIPOLIECCHL

DNEKTPOXUMHUYECKHE CHUCTEMBI. JIEKTPOIHBIN
MOTEHIIMAa], MEXaHU3M €ro BO3HHKHOBCHHS.
VYpaBHenue HepHcra. DNEeKTpOXUMHYECKHUN PSI
HaIpsOKEHUH MeTaJlsIoB. THITBI 31EKTPOIOB.

lanpBaHMYECKHE 3JIEMEHTHI. N3mepenue
9leKTpoABKyed cuibl. [lonsgpuzanus u
nepeHanpspkeHne. XuMHYECKUe HCTOYHUKU TOKA!
TepBUYHBIC rajbBaHUYCCKUC 3JICMCHTBHI,
AKKyMYJISITOPBI, TOIUTUBHBIE SJIEMEHTHIL.

Kopposus METaJIOB. Bunet KOppO3uH.
MexaHu3M  3JIEKTPOXMMUYECKOH  KOPPO3HH.
3amuTa METauIOB OT KOPPO3HMU. ONEKTPOJIH3.
IMpomeccsl, mpoTekaromMe MPH IIEKTPOIH3E
BOJHBIX PAacTBOPOB  3JIEKTPOJIMUTOB. 3aKOHBI
QPapanes.

32
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5 |IloauMmepsl ¥ oIUroMepbl

OneMeHThl opranudyeckod xumuu. llonstue o
monuMepax u ojuromepax. OpraHudeckue u
HEOpraHWYeCKHue MOJMMepHl. MeToIsl CHHTE3a
MOJIMMEPOB: MOJIMMEPU3ALINS, TOTUKOH IEHCALIUS.
XUMHUYECKOE CTPOEHUE M CBOMCTBA MOJHMMEPOB.
Hectpykuus MOJIUMEPOB. Buononumepsr:
MO CaXapHIbl, TOJTMU30IPEHBI, OEIKH.

CrpowurenbHbIe MaTepHabl Ha OCHOBE
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH.
[IpuMeHeHHEe TOJIMMEPOB TPU H3TOTOBICHUHU
OCTOHOB.

32

34

6 | Xumndeckas uaeHTHGUKAIUSL

Xumuueckas UACHTHOUKAITHS BEILECTB.
Anamutuyeckuii curaan. OCHOBBI KAUeCTBEHHOIO
M KOJIMYECTBEHHOro aHayiu3a. KauecTBEeHHBIE
peakiuu Ha HOHBIL. Xumuueckue, (HU3NKO-
XUMHYECKHe W (H3MIECKHE METOJbl aHauu3a U
X HCIIOJIb30BaHUE B COBpPEMEHHBIX
CTPOMUTENBHBIX TEXHOJIOTHSIX.

31

31

UTroro

6

10

191

207

5.2 IlepeueHb 1a00paTOPHBIX padoT ouHas opma o0yueHust

Ne /i Ne paznena
JUCITUTUTUHBI 71a00paTOPHBIX pabOT

HanmenoBanue

TpynoemkocTs

(dac)

OCHOBHBIE KJIACCHI
1 HeOpFaHI/I‘{eCKI/IX
COeIMHEHUN




Onpenenenue
2 TEIUIOBBIX 3((EKTOB
XMMHYECKHX peaKIuii

CxopocTb
XUMHUYECKHX PEaKIUii
U XUMHUYCCKOC
paBHOBECHE

OOmue cBoicTBa
pacTBOpPOB H

3 paBHOBCCI/ISI B BOAHBIX
pacTBopax
3JIEKTPOJIUTOB

3 ['eTreporennnie
JIMCTIEPCHBIE CUCTEMBI

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEIbHBIE
peaKIu

4 DIIEKTPOXUMHUYECKUE
TIPOIIECCHI

CBolicTBa
OpraHMYeCKHX

5 BEIISCTB U
BBICOKOMOJICKYJISIPHBIX
COCJIMHEeHU I
(moMMepoR)

KauectBeHHbIN 1
6 KOJUYECTBEHHBIN
XUMHAYECKUN aHAIN3

3a04Has (popma 00ydeHuUs

No o/mt

Ne paznena
JUCHUTUTNHBI

HaumenoBanue 1abopaTopHbIX
pabor

TpynoemkocTts
(gac)

1

OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COeIMHEHUN

2

CKOpOCTh XUMUYECKUX PEAKITUN U
XUMHUUYECKOE PAaBHOBECUE

OO6ume cBoicTBa pacTBOPOB U
paBHOBECHSI B BOJHBIX pacTBOPax
AIIEKTPOJINTOB

BHCKTpOXI/IMI/I‘IeCKI/Ie IMPOLICCChI

KauecTBeHHBII 1 KOJIMYECTBEHHBIH
XUMHYECKUN aHaIN3




6. MIPUMEPHAS TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBercTBUM ¢ y4eOHBIM TUIAHOM OCBOCHHE JTUCIUIUIMHBI HE
IpeyCMAaTPUBAET BBIIIOJIHEHHE KypCOBOTO MPOEKTa (PabOThI) WM KOHTPOJIHHOM
paboThI.

7. OUEHOYHbBIE MATEPHAJIBI J1JI ITPOBEAEHUSA
MMPOMEXYTOUYHOM ATTECTAIIMHA OBYYAIOIIIUXCS IO
JAUCHUIIJIMHE

7.1. Onucanne mokasareseil U KPUTEepHeB OLCHUBAHUS KOMIIeTEHIMIA
HA Pa3JIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE HIKAJ OLlCHUBAHUS

7.1.1 DTan Tekyuiero KOHTpoJs o4Has popma o0yueHust

Pe3ynbprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTEeCTalud
OLICHMBAIOTCS I10 CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBaH.

Komme- PesyabTaThl 00y4eHus, KpHT epun
XapaKTepu3yloumue ATTecTOBaH He aTTecToBan
TCHINHA ¢(hOPMHPOBAHHOCTh KOMIIETCHLUH OLCHMBAHHA
OIIK-1 3HaTh: OCHOBBHI XWMUH H|OTUYeT 10 1abpaTOpHEIM Brmonaenue pabdor | HeBwimonHeHne
XMMHUYECKHE npouecchl [paboTam, Tect B CPOK, paboT B CPOK,
COBPEMEHHON TEXHOJOTUU B IIPElyCMOTPEHHBIH B | IPEyCMOTPEHHBIN
00JIaCTH CHCTEMHOTO aHaIu3a pabounx B pabouunx
U yOpaBleHUs, CBOMCTBa IIporpamMmax IporpaMMax
XMMHUYECKHX JIEMEHTOB U HX
COEIMHEHUH
YMETh! IpUMEHSTH |Perenne cTaH apTHBIX Brinonnenue pador | HesbimonneHue
MOJydeHHbIE  3HAHUSA  IIO|MPAKTHYECKHX 3a]ad B CPOK, paboT B CPOK,
XMMHU TIPU U3Y4YE€HUU JIPYTHUX MIPELYyCMOTPEHHBIN B | IPEAYCMOTPEHHBII
JTVCIIUTUIAH. pabounx B paboumx
IporpaMmax IIporpamMmax
BIIAJIETh: COBpeMeHHOM |Perienne mpukmaaHbeIx Brmmonnenue pabor | HesbimonaeHue
Hay4YHOH anmaparypoil, |3ajad B KOHKPETHOH B CPOK, paboT B CpoK,
HaBBIKAMU Be/ICHHS |IpeIMETHON 00IacTH MIPEeLyCMOTPEHHBIN B | IPEAYCMOTPEHHBII
(pU3NIECKOTO IKCIIEPUMEHTA pabounx B paboumx
IporpaMmax IIporpamMmax
OIIK-3 3HaTh: (PyHIAMEHTAIBHBIC OT4eTt o n1adpaTopHBIM Brmonaenue pabdor | HerwimonHeHne
3aKOHBI TIPUPOJIBI U OCHOBHBIE [paboTam, TecT B CPOK, paboT B CpOK,
3aKOHOMEPHOCTH B 00J1aCTH IIPElyCMOTPEHHBIH B | IPEyCMOTPEHHBIH
XUMHH; METO/IbI pabounx B paboumnx
BBIUHCIIUTEIEHON IIporpamMmax porpaMMax
MaTeMaTHKH, ONTHUMHU3AIHH,
TEOPUU BEPOSATHOCTEM,
MaTeMaTUYECKON CTAaTUCTHUKH,
CUCTEMHOTO CHHTE3a U
IPHUHSTHS] PEIICHUN;
YMETB! ¢dopmynupoBats |Pemenne craHIapTHBIX Brmmonnenue pabor | Hesbimonnenue
3a7a4yd M pa3pabaThIBaTh|IpakTHUECKUX 3a7a4 B CPOK, paboT B CpoK,
TEXHUYECKHE 3aJaHus Ha MIPEYyCMOTPEHHBIN B | IPEeAYCMOTPEHHBII
IIPOBE/ICHUE CUCTEMHO- pabounx B paboumnx
aHATTUTHUYECKUX mporpaMMax IporpamMmax
HUCCIIEIOBAHUN CJIOKHBIX
00BEKTOB pa3IMIHO
TIPUPOJIBI
BJIAJIETh: COBPEMEHHBIMH Pemenue nmpuxiiagHbIX Brmosnsenue pador | Heswimonaenne
MeTOoJaMH B 00JacTH 3a/1a4 B KOHKPETHOM B CPOK, paboT B CpoOK,
CHCTEMHOI'0 aHAJIN3A, MIPEIMETHON 00JIaCTH NIPELYCMOTPEHHBIN B | IPEyCMOTPEHHBII




MPAKTUICCKUX 3aJ1a4d

yIpaBJieHUs U 00paboTKH
nHpopManuu IS peeHus

pabounx
nporpammax

B paboumnx
porpammax

7.1.2 DTan npoMeKyTOYHOI0 KOHTPOJISA 3HAHUMH

Pesynbrars

IMPOMCIKYTOYHOT'O KOHTPOJIA 3HAHUU OLCHUBAIOTCA B 1

cemecTpe nisi ouHOM ¢dopmbl 00ydeHus, 1 cemectpe uisi 3a04HOM (HOPMBI
OoOy4eHHUsI IO YEThIpeXOaIbHOM CUCTEME:

«COTIIUYHO»,
«XOpOoLIO»,

«YZOBJIETBOPUTEIBHOY;
«HEYJOBJIIETBOPUTEIBHOY.

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3yloumue Kpurtepuu
Tenmus c(bgpM“pl:)B:HHl;Ic“ OHSHHBEI:HI/IH OT1in4yHO Xopowo Yaosa. Heynos.
KOMIICTCHIIHN
OIIK-1 |[3Hare: ocHOBBEl xumuu Hu|Tect Boinonnenue | Beinonuernue | BeinonHenue B tecre
XMMHUYECKHE  IPOLECCHI Tecta Ha 90- | Tecta Ha 80- | Tectra Ha 70- | menee 70%
COBPEMEHHOM 100% 90% 80% MPaBUIIBHBIX
TEXHOJIOTUM B 00JacTu OTBETOB
CHUCTEMHOIO aHaju3a |
yOpaBJleHUs,  CBOMICTBa
XMMHYECKHX DJIEMEHTOB U
HUX COeIUHEHUN
YMETh: NpUMEHSTH | Perenue 3amaun  [IIpogemonctp| IIponemoncrp | 3amaum He
MOJyYEHHbIE 3HAHMS I10|CTaHAAPTHBIX | pEIICHBI B HUpOBaH HUpOBaH peLIEeHbI
XMMHU TpUd  W3YYCHUU [IPAKTHYECKUX | IOJHOM BEPHBINA X0 | BEPHBIA XOf
JpYTUX AUCLUILINH. 3a1a4 obbeme u peleHus peleHus B
NOJY4eHBl | BCEX, HO HE | OONBLIMHCTBE
BEpHBIE MOJIy4eH 3a1a4
OTBETHl  |BEpHBIN OTBET
BO BCEX
3a1adax
BIIAZICTh:  COBpeMeHHOI |Pemenue 3amaun  |[Ipomemonctp| Ilponemonctp | 3amaun He
HAay4qHOM  ammapaTrypoy,|mpuKIagHBIX pelIeHs! B HUpOBaH HUpOBaH perIeHbI
HaBBIKAMHU BEJICHU |3a71a4 B MIOJTHOM BEPHBIA X0 | BEpHBIM X0
¢dusngeckoro KOHKPETHOU obbeme u peleHus peleHus B
JKCHEPUMEHTA MIPEeIMETHON MOJTy4eHbl | BceX, HO HE | OOJBIIMHCTBE
obnactu BEpHBIE HOJy4eH 3a1a4
OTBETHl  |BEPHBINA OTBET
BO BCEX
3a1adax
OIIK-3 |[3Hate: ¢pyHmameHTanbHbIE |Tect Brinonnenue | Beimonnenue | Beimonnenue B tecre
3aKOHBI TIPUPOJIBI U tecta Ha 90- | Tecta Ha 80- | Tectra Ha 70- | menee 70%
OCHOBHBIE 100% 90% 80% MPaBUIIBHBIX
3aKOHOMEPHOCTH B OTBETOB
007aCTH XUMHU; METO/IbI
BBIYUCIIUTENBHON
MaTEeMaTHKH,
ONTUMU3ALNH, TEOPUU
BEPOSITHOCTEH,
MaTeMaTH4ECKOU
CTaTUCTHKH, CHCTEMHOTO
CUHTE3a U NPUHSITUSA
peIIeHHI;
yMeTh:  (GopMyIHpoBaTh|Pemenue 3agaun  |[Iponemonctp| Ilponemonctp | 3angauu He
3a7a4d W pa3padaThIBaTh|CTaHAAPTHBIX | PpEIICHHI B UpOBaH HUpOBaH pelIeHbl
TEXHUYECKHE 3aJaHUS Ha|NPAaKTUYECKHX | IMOIHOM BEPHBIA X0 | BEpHBIA X0
MIPOBEIGHUE  CHCTEMHO- [3a/1ad o0BeMe 1 perneHus penieHus B
AHATTUTHIECKIX MONTydeHbI | BCEX, HO HE | OOJBIIMHCTBE
HCCIICIOBAHUN  CIIO’KHBIX BEpHBIC MOJIy4eH 3a1a4q




00BEKTOB pas3IMuHON OTBETHl  |BEpHBII OTBET
TIPUPOJIBI BO BCEX
3ajadax
BJIaJIeTh: COBpeMEHHbIMU |Pemenne 3agaun  ([Iponemonctp| IIponemoncrp | 3amaun He
MeToJaMH B 00J1acTH TPUKIIaJHBIX pEIICHEI B UPOBaH UPOBaH peLICHEI
CHCTEMHOTO aHaJIN3a, 3a71a4 B HIOJTHOM BEpHBIH XOA | BepHBIH X0x
yHpaBieHUs 1 00pabOTKH |KOHKPETHOH o0BeMe 1 pereHus perieHus B
UHGOPMANH AJIS HpeIMeTHOH MOJTy4YeHB! | BCEX, HO He | OOJBLIMHCTBE
peLIeHns MPAaKTHIECKUX  |00IacTh BEpHbIC HOJTy4eH 3amayq
3amad OTBETHl  |BEpHBIi OTBET
BO BCEX
3aja4ax
7.2 le/IMeprIﬁ IEPEYCHb OICHOYHBIX CpeaACTB (TI/II[OBLIe

KOHTPOJIBHBIC 3a/IlaHUSI WJIH MHBbIE MaTepHualbl, HCOGXOI{I/IMbIe JJIA OIMECHKH

3HAHUI, YMEHUI, HABBIKOB U (IJIH) ONbITA 1eATEJIbHOCTH)

7.2.1
TECTHPOBAHUIO

IIpumepHbIT

nepevYeHb

3aJaHul

AJIA

HoAroTOBKH

1. IlomyuyeHue aneTaTHOTO MIENIKA W3 LEJUTIOI03bI BOZMOXKHO Onarogaps HAIUIUIO
B HEW ...

O »SIOKCHIIHBIX (PParMEHTOB
O MEeTHJIEHOBBIX I'PYIII

O TUIPOKCUIBHBIX TPy
O [MKIMYEecKuX PparMeHTOB

2. O0BeM pacTBOpa XJOpUJA KajblUs ¢ MOJSIpHOW KoHieHTpanuend 0,1 moib/m,
HEOOXOMUMBIN /I OCaKJIeHus: KapoboHaT-uoHoB u3 200 mu1 pactBopa kapboHaTa
KaJlis ¢ MOJISIpHOM KOHIeHTparuen 0,15 Monb/i1, paBeH  MUJUTMIIUTpaM.

O 200 O 100

O 150 O 300

3. Kucinbie conu o0pa3yrorcs B peakiusiX, CXeMbl KOTOPbIX UMEIOT BUJT ...
o Zn(OH), + HCI o KOH + H,SO,
o CaCO3 + H,O + CO, o 2KOH + H,SOy4

4. B COOTBETCTBUU C TEPMOXUMUYECKUM YPABHEHUEM

FeO(g) + H, (1) = Fe(rg) + H,O(1), A{H® = 23k ]Ik
T mosrydeHust 560 1 keneza HeoOXoaMMO 3aTpaTUTh KJK Tera.

O 23
O 560

O 230
O 115

5. Ilpu HarpeBanuu OEIKOB B BOAHBIX PACTBOPAX KUCIIOT U LIEJIOYEH

MPOUCXOIUT UX ...
O BpICAJIMBaHHE
O koHIeHcalyUs

O oxucienue
O rugponus

6. I KauecTBEHHOI0 0OOHApYXEHUs KapOOHAT-NOHA UCIIOJIb3YETCSl pacTBOP

O cpenueit conu

O CUWIBHOTO OCHOBAHUSI

O opraHnyeckoro MHIUKATOpa

O CWIBHOM KUCIOTHI



7. Ha BHeIIHEM SHEPreTUYECKOM YPOBHE aTOMa 3JIEMEHTa, 00pa3yIomero
BbICIINI ruapokcu] coctaBa HOO3 - conepKuTcs  3JIEKTPOHOB.

O 6 o 7

O 5 O 4

8. Tlpu paboTe TaJbBaHUYCCKOTO 3JIEMEHTA, COCTOSIIEr0 W3 CEpPeOpPSHOTO H
MEIHOTO 3JCKTPOJOB, TmorpyxeHHslx B 0,01M pacTBOpel HMX HHTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu2+/Cu)= 0,34 B), Ha karoje NpPOTEKAET peakius,
ypaBHEHHUE KOTOPO UMEET BUI...

O Cu* +2&8=Cu° O Ag°-e=Ag+

O Ag'te=Ag° O Cu®-2& =Cu’+

9. Peakuueit monuMepru3ay MOXKHO MOJYYUTh BENIECTBO, HA3BAHUE KOTOPOTO
O mnepioH O anTpoH
O mHaiinoH O Teduon

10. CpeyeHue aToOMOB, MOJIEKYJ WIM JpYrMX YAacTUL, BO3HHUKAIOLIEE IpHU
JJIEKTPOHHBIX  IMepexofax U3 BO30YXKJEHHOIO COCTOSHUS B  OCHOBHOE,
Ha3bIBACTCH...

O »smuccueit O penakcanueit

O nroMuHECHEHIHEN O doromerpueit

11. Atomel yrinepoaa B mosiekyine C,H, HaxoasTcs B COCTOAHUU -

TUOpUIU3ALNH
@) sp3 O sp
o sp° o sp’

12. J1ns1 cMelieHust paBHOBECHS B CUCTEME

H,(r) + S(1)=H,S(r), A H® = -21x/]x

B CTOPOHY 00pa30BaHUs CEPOBOIOPOIa HEOOXOIUMO ..

O NoOHU3UTH AaBIEHUE O NOBBICUTH J1aBIICHUE

O BBECTH KaTalnu3aTop O nNoOHU3UTH TEMIIEPATYPY

13. B kadecTBe HMU3KOMOJIEKYJISIPHOTO BEHIECTBA B PEAKIMAX MOJMKOH]ICHCAIIUU
yare Bcero oopasyercs ...
O H,S O H,0O
O CO, O Na(Cl

14. BeniecTBo, M3MEHSIOINIEE CBOIO OKPACKY B 3aBUCUMOCTH OT pH cpesbl
Ha3bIBACTCA ...

O kpacurenem O 3JIeKTpOIUTOM

O pearenTom O wuHaUKaTOpOM

15. lnsa mpurorosnenus 2 1 0,1 M pactBopa NaOH tpeOyetcs r



TUJIPOKCUIA HATPHUS
O 40 O 4
O 16 O 8

16. /1151 mOBBILIEHUSI TEMIIEPATYPBI KUIIEHUS pacTBopa Ha 1,04°C
(Eny0 = 0,52rpaa.Kr/Moj1b) He00X0IUMO, YTOOBI KOHIICHTPALIHS

PacTBOPEHHOTO B HEM HERJIEKTPOJIUTA COCTABIISIIA MOJIB/KT.
O 2 O 0,2
O 0,1 O1

17. KoaddunueHT mepea MoJeKyI0i BOCCTAHOBUTENSI B YPABHECHUH PEaKITUN
KzCI‘zO7 + NaNOz + HzSO4 = Crz(SO4)3 + NaN03 + KzSO4 + H20 paBcH

O 3 O 2

O 1 O 4

18. IIponykTamu, BBLACISIOIIMMUCS HAa MHEPTHBIX AJIEKTPOAAX IMPHU JIICKTPOIU3E
BOJIHOT'O pacTBoOpa cyib(hara HaTpus, SBISIOTCS ...

O NawuO, O Nawu SO,

O H2 n 02 O Hz uS

19. IIpu noMouM JaKMyca MOKHO pa3IndUTh PACTBOPHI COJIEN
O FeCl, u A1Br3 O Na,SO, m NaCl

O NaCl u Na,S0; O K,SO4u CaBr,

20. Ecnn yBenmuuth nasiieHue B 10 pa3, To CKOPOCTh NIPSAMOM PEAKIIUU
H, (r) + Br, (r) = 2HBr(r), npu ycloBUU €€ 3JIeMEHTapHOCTH, YBEIUYUTCS B

pas.
OS5 O 20 O 50 O 100

7.2.2 IlpumepHblili NepevYeHb 3aJaHUI JIS PelIeHUS] CTAHIAPTHBIX
3aga4
Tema 1. OCHOBHbBIE CTEXMOMETPUYECKHE 3aKOHbI
U pacyeThbl 10 YPABHEHHUSAM PeaKIui

3amava. BzauMmopeicTBHE alOMHHHUSI C PAaCTBOPOM COJSTHOM KHCJIOTBI
IIPOTEKAET IO CICAYIOLIEN PEAKIIUN:

2Al + 6HCI — 2AICIl; + 3H1

B peakuuun ywactByror 2,7 kr amoMmuHus. PaccuuraiiTe 00beM BOAOpoOaa,
BBIJICTIMBILIETOCS. B XOJI€ PEaKUUU, MPOTEKAIOUIEH NPU HOPMAJIBHBIX YCIIOBUSX, a
tak ke npu Temneparype 28 °C u masiaenun 102 xITa; aGCOMOTHYIO MJIOTHOCTh
BOJOpPOJA U IJIOTHOCTh BOAOPOJA IO BO3AYyXY; Maccy oOpa3oBaBIIETOCs XJIOpHIa
AIFOMHUHUS 1 MAaCCOBYIO J0JIF0 AJIFOMUHUS B HEM.

Pemenue. Peakuus nporekaer 1o ypaBHEHHUIO

2Al + 6HCl — 2AICIL; + 3H, 1.



B BUAC Ta6J'H/II_[I)I npcaAcTaBuM MOJIIPHBIC MACCbhl, KOJMYCCTBO MOJIb H
COOTBCTCTBYIOIIMC UM MACChl Y4YACTBYIOIIMX B PCAKIIMH BCIICCTB.

Al AlCl; H,

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

v, MOJIb 2 2 3

m=Mv, T | 54 267 6

YroObpl HaliTH O0BEM BOIOPOJA, BBIICIMBUIEIOCS B PEAKIUU MPU HOPMAIBHBIX
YCJIOBHSIX, COCTAaBUM IIPOITOPIIUIO:

54 r Al BBIIEASIOT U3 KUCHOTHI (22,4-3) 1 Boiopo/a (10 ypaBHEHHUIO PEAKIIUU )

2700 r Al BBIIENSIOT U3 KUCIOTHI V, 11 BOJIopoia (10 YCIIOBHIO 3a/1a49H);

_2700-22,4-3
54

Jlnst ycloBHiA, OTJIMYHBIX OT HOPMaJbHBIX, OOBEM Tra3a pacCUUTaeM I10
ypaBHeHwuto (1.4):

V, ~3360 1.

_V-R-T _3360-831-(273+28) o,

v D 22,4-102

X

wiu no popmyae (1.3):
_ Py VoT 101-3360 - (273+28)

V.= =3678,4 n.
x D 273102 "
AOCOIOTHYIO TJIOTHOCTH BOIOpOAa paccuntaeM o dopmyie (1.6):
Mu, 2
Py = 2- = =0,09 r/m.

2V 224
OTHOCHUTENBHYIO INIOTHOCTH BOJIOPO/IA MO BO3AYXY paccunTaeM o dopmyiie (1.8):
D6030 _ M(HZ) :i

(H2) M(GOS’@) 29

Maccy oOpa3oBaBIiierocss B peakiM XJIOpPHAA Kejie3a pacCyuTaeM I10
YPaBHEHUIO PEAKIIMU, COCTABUB MPOIOPIHUIO:

=0,07.



2700 T Al oOpasyror M AlCl,
541 Al obpasytor 267 r AlCl;;

2700-267
m = ——=13350r.
AlCl3 54

MaccoByro nosro xene3a B AICl; paccunTaem, UCXOAs COOTBETCTBEHHO M3
aTOMHBIX U MOJISIPHBIX Macc aTOMOB U MOJICKYJI:

133,5 v AICI; coctaBasaror 100 %
27r Al cocraBisror x %;

X=M =20,22 %.

b

Tema 2. Kitaccbl HeOpraHm4ecKux coeIMHEeHUi

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

H,CO;, BeO, K,O, SO, Mg(NO;3),? VYkaxure wux cBoWcTBa (OCHOBHBIE,
KUCJIOTHBIE, ampoTepHble). Hamummre ypaBHEHHS peakiuid, JOKa3bIBAIOIIUX
XapakTep OKCHUJIOB.

Pemienne. B HameM npuMepe KUCIOTHBIM OKCHUAOM sBisieTca okcupa SO;.
[Ipu B3auMoAeHCTBUM C BOJIONM OH 00pa3yeT cepHUCTYI0 kuciory H,SO;, ¢
OCHOBAHMSIMU M OCHOBHBIMHU OKCHIAMU — €€ COJIH:

SOZ + HZO — H2503;
SOZ + 2LiOH — ngSOg +H20;
SOZ + N(JQO — N(lgSOg.

Okcun K,O 1posiBISET OCHOBHBIE CBOWMCTBA, PACTBOPSETCS B BOAE C
oOpa3oBaHHEeM OCHOBaHUS. B3anMMoJIeWCTBYeT C KHUCIOTaMH W KHCJIOTHBIMH
OKCHUJaMU C 00pa30BaHUEM COJICH B COOTBETCTBUU CO CICTYIONIUMU PEAKITUSIMU:

K0 + H,0 — 2KOH:
KO + 2HCl — 2KCl + H,0;
KZO + COZ — K2C03.

BeO — amdorepHblii OKCHJI, HEPACTBOPUMBIN B BOjie. EMy COOTBETCTBYET
TUAPOKCHU]I, TPOSIBISIOMINN KUCIIOTHBIE CBOMCTBA (H,Be(O, — KUCIOTA) U OCHOBHBIC
cBoiictBa (Be(OH), — ocHoBaHue). AMQOTEpHbIE OKCHABl B3aUMOJECUCTBYIOT C
KMCJIIOTAMM M LIEJI0YaMM, 4 TAKXK€ C KUCJIOTHBIMM M OCHOBHBIMU OKCHAAMHU C
o0pa3oBaHHEM COJISH:



BeO + 2HCI — BeCl, + H,0;
BeO + CO, — BeCOs;

BeO + 2NaOH — Na,BeO, + H,0;
BeO + K,O — K,BeO,.

3agaua 2. CocTaBbTe€ ypaBHEHHUS PEAKIUN TMOJYYEHHS BCEX BO3MOKHBIX
coJiel MPpU B3aUMOJICUCTBUM THAPOKCHUJIA Oapusi U cepHUCTOUN kKucnoThl. HazoBute
MOJIyYEHHBIE COJIH.

Pewmienue.
Ba(OH), + H,SO; — 2H,0 + BaSO; — cynsdur Gapusi.

IIpu HenmocraTouHOM [UIsi OOpa3OBaHUA CPEIHEH COJIM  KOJUYECTBE
OCHOBAHMSI OJy4aeTCsl KUCIIasl COJb:

Ba(OH), + 2 H,SO; — 2H,0 + Ba(HSOj3),— ruapocynbhut Oapusi.

JUist mpeBpallleHHus] KHCIIOM COJMM B CPEIHIOK HE00XOauMO J00aBHUTH
OCHOBAHHE:

BG(HCO3)2 + Ba(OH)2 — 2BClCO3 + 2H20

HpI/I HCOOCTAaTOYHOM IJIsA 06p330BaHI/ISI CpGI[HGfI COJIN KOJIMYCCTBC KHCJIIOTHI
MMOJIYy4acTCAa OCHOBHAA COJIb:

2Ba(OH), + H,SO; —-2H,0 + (BaOH),S0;— ruapokcocyibput 6apus.

HeoO6xomumMo TOMHUTB, YTO MPAaBUIBLHOCTH COCTABJICHUS XHMHYCCKOU
dbopMyINIBl TIPOBEPSETCS IO PABEHCTBY BAJICHTHOCTH (CTENEHH OKHUCIICHUS)
OCHOBHOTO M KHCIIOTHOT'O OCTaTKOB. BaJleHTHOCTP OCHOBHOTO OCTaTKa
OTIPEICISICTCS YUCIOM 3AMEUJeHHbIX 2UOPOKCO2PYnN B MOJICKYJIE OCHOBAaHUS Ha
KHMCJIOTHBIA OCTaTOK, BaJICHTHOCTh (CTCIICHb OKHCJICHHS) KHUCIOTHOTO OCTaTKa —
YUCTIOM 3AMEUeHHbIX amoMO8 BOJOPOAAa B MOJIEKYJIEe KHCIOTHI Ha OCHOBHOM
OCTaTOK.

3apauya 3. IlpuBenure ypaBHEHHE pEaKUUU TMOJYYEHUS TUIPOKCUAA
amomunuda. Ornpegenure ero cBoWcTBa (mpupony). Hamumure ypaBHEHHs
pEaKIui, T0Ka3bIBAOIINE UX.

Pemenne. FI/IleOKCI/I)I AJIIOMUHHA HCJIB3A IMOJYYHUTh HCIIOCPCIACTBCHHBIM
BSaHMOI[efICTBHeM OKCHnJa aJJIOMHMHUA C BOHOﬁ, T.K. OKCHA HC PpaCTBOpPUM B BOIC,
MMO9TOMY €T'0 MOKHO ITOJIYUYUTD CIICAYIOIINUM ITyTCM:



Al(N03)3 + 3NGOH—>A1(OH)3 + 3NaN03

I'mapokcun amoMuHus obnamaer aM(pOTEpPHBIMH CBOWCTBaMH, T.€.
JIBOMCTBEHHOM MPUPOJON, CIEIOBATEILHO, MOXKET B3aMMOJICMCTBOBATh KaK C
KMCJIOTHBIMH, TaK U C OCHOBHBIMHM OKCHJIaMU, TUJIPOKCUIAMH.
Peakiuu, moaTBep xAarore KUCIOTHBIE CBOMCTBA THIPOKCHU/IA:

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

2Al(0[1)3 (HAIOZ) + BaO — Bd(AlOz)Z + 3H20
Peakiuu, moaTBepkaatomre OCHOBHBIE CBOMCTBA THIPOKCUAA!

ZAZ(Ol‘I)g + 3H,CO; — AlZ(COj)j’ + 6H,0,;

2Al(0[‘[)3 + 350; — Al(SO,); + 6H,0.

Tema 3. BHGPFGTHKa N HANIPABJICHHOCTb XUMHUYECCKHUX IPOIECCOB

3ananme 1. Paccuuraiite TemioBol »P(PEKT XUMHUYECKON peakiuu,
mpoTeKalome B CTaHJAPTHBIX  W300apHO-U30TEPMHUYECKUX YCIOBUSX, IO
YPaBHEHUIO:

CH4(2) + COZ(Z) — ZCO(Z) + 2H2(2), eciu
ANH'CH, =—74,8 x]lx/moms;  AdH’CO, = —394,0 k]lx/MOIb;
AH’CO =—-110,5 x]lx/Moms;  A;H'H, = 0 xJx/MOTB.

VYkaxuTe, Kakas 3TO peakiusi 9K30- WM 3HAoTepMHuUeckasd. Kakoe KoJuuecTBo
TEIUIOTHI OyIeT 3aTpaueHo Ha noixydeHnue 30 kr Bogopoaa’?

Pemenne. TemnoBoii s3bdext xuMuueckoit peakuun AH’, mpoTekaromeii B
CTaHJAPTHBIX HM300apPHO-U30TEPMHUYECCKUX YCIOBUSAX, PACCUUTACM, IOJIB3YSICh
cieacTBueM 3akoHa ['ecca (3.1):

AH"= X v-AH' 1poo pear = Z V- AH yex o
AH’= 2-NHCO ) + 2-AH H () — (ANH CH ) + AHCO5.)).
AH’=2- (=110,5) +2- 0 — (— 74,8 —394,0) = 247,8 k]I
Tak kak AH’> 0, TO TIpoIIeCC IHOOMEPMUYECKUIL.

N3 ypaBHEHUS peaklMM CIEIyET, YTO IJis moxydeHus 2 moiseut (v;) wiu 4 r
(m = v - M) Bomopona TtpeOyercs 3atpatuth 247,8 x/lx temnotel. Ecnu B
pe3ynbTare mpoiecca 00pasyercss MHOE KOJIMYECTBO BemecTBa (V;), TO TEIUIOTY
paccunthiBaeM 1o popmyiae AH = v -AH’/ v,

vy, = m/M, vy = 30-10°/2 = 15-10° mouneii,

AH = 15-10° - 247,8/2 = 1,8585-10° x k.



3agaua 2. Bo3MOXXHO i1 CamMONPOM3BOJIBLHOE B3aUMOJACHCTBUE KapOoHATa
KaJIBITUSI ¥ OKCHJIAa KPEMHUS, MMPOTEKAIOIIEee M0 YPaBHEHUIO

CaCOg(Kp)+ SiOg(Kp) — CdSiOg(Kp) + COZ(Z)
B CTAHIAPTHBIX H300aPHO-N30TEPMHUUECCKUX YCITOBUAX?

Pemenne. KpurepueM caMONpoH3BOJIBHOTO MPOTEKAaHUsS IpoLEcca B
3aKpBITOM CHUCTEME B HM300apHO-U30TEPMHUYECKUX YCIOBHSX SABISIETCS YOBUIb
sHeprum I'n66ca. PaccuntaeM m3MeHeHne suHeprun I'n66ca AG’ B xoze naHHO#M
peakiuu, BOCIIOJIb30BABIINCH YPABHEHUEM AG’ = AH - T'ASO.BCJ'H/I‘-II/IHy
U3MEHEHUS PHTAJIBIIUYU PEAKIIMU PACCUUTAEM 110 YPABHEHUIO:

AH0=(AfH0 COZ(e) + AfHO CaSi03(,<p)) — (AfHO SiOZ(Kp) + AfHO CClCO_g(Kp)).

OHTanenuu 00pa30BaHUs BCEX YUACTHUKOB PEAKIUU OepeM U3 TaOIUIbI
CTaHJAPTHBIX (PU3UKO-XUMUYECKUX BEIUYHUH .

AH’ CO,,,y = —393,5 kJlx/Moms; AdH’ CaCOjy) = —1206,0 kJIx/MOTE;
AH S0y = —859,3 xJlx/Monb; AH’ CaSiOs, = —1584,1x]Ix/Momb.
HOIICTaBHB S3HAYCHHUA B YPAaBHCHUC, IIOJTYUYUM
AH’ =-363,5-1584,1 — (-859,3 — 1206,0) = 87,7 xJ[x.

0 .
Bpriunicnum wu3MmeHeHwe HSHTporud ASTIUA  peakuuu, MPOTEKAIIIeHd B
CTaHJApPTHBIX YCJIOBHSIX, UCTIOJIBb3YsI TAOMUYHBIC JaHHBIE (Ta0:1.3.1).

S CaCOs= 92,9 ix/mons'K;  S° SiOypy = 42,1 JTx /MomsK;
S” CO,,.) = 231,5lx/MonbK; S°CaSiOs ) = 82,0 Jlx/MomsK.
AS"= v S0 —Zv S ik
AS® = 5°CO,,) + §° CaSiOsy) — S° Si054) — S° CaCOs34),
AS’=82,0+231,6-92,9-42,1=178,6 Ix/K wmu AS’ = 0,179 x/lx/K.
Paccunraem AG’, Bocrionbs3oBaBimch HaiinenusiMu 3aadennsMa AH u ASY:
AG’=87,7—298 - 0,179 = +34,36 kJIx.

0 .
[Tockombky AG~ > 0, TO [OaHHBIA TPOIECC B CTAHAAPTHBIX YCIOBUAX
CaMOMPOU3BOJILHO POTEKATH HE MOXKET.

Tema 4. Xumnueckasi KHHETUKA U PaAaBHOBeCHe



3apaua 1. Paccuuraiite, BO CKOJIBKO pa3 MU3MEHUTCS CKOPOCTh peakluu
oOpazoBanus okcuja cepsl (VI), mpoTekaroiieii Mo ypaBHEHHUIO

2502(2) + 02(2) — 2503(2),
a) MpY yBEJIMYEHUH KOHILIEHTpauuu okcuaa cepol (IV) B 2 pasa;
0) IpU YBEJIMYEHUHU BHEIIHETO JJABJICHUS B 3 pasa.

Pemenue. Kunernueckoe YpaBHCHHUC  pCaKlMH, COIJIACHO  3dKOHY
HCﬁCTBYIOMHX MmacC, MMECT BUA:

2

v=k-c .C
SO, Oz

a) 3aluIlleM KHHETHYECKOE ypaBHEHUE MpU KOHIeHTparuu SO, B JBa pasa
OOJIbIIIC UCXOTHOM:
’ 2 2
D.=k°(2CSO2 ) Co, = 4'k'(C502 ) Co> .
3aTeM HaxoJUM OTHOIIEHUE CKOPOCTEH Ipoliecca:

D_’_4°k°(05@)2°002 _4

- 2
v k-(cso,)*co,

Takum oOpa3zoM, Mpu yBEeTUYEHUH KOHLEHTpauuu SO, B 2 paza CKOpOCTb
peakunu Bo3pocia B 4 pasa;

0) B JaHHOMW pEaKIIUK BCE BEIIECTBA HAXOSTCS B ra3000pa3HOM COCTOSIHUH,
MOATOMY MPU YBEJIMUCHUU JaBJICHUS HaJ CUCTEMOM B 3 pa3a 00bEM YMEHBIIIUTCS B
TPpU Ppasa, a KOHIIEHTPALM KaXJA0T0 M3 pearupyrolux BEIIECTB, CICA0BATEIIBHO,
yBeMuuTCA B 3 pa3a. Torna KHHETUYECKOE YPaBHEHHUE 3alUILIEM:

1).’=k°(3C502 )2'3CO2 = 27°k'(6502 )2'C02 .

!

v 27'k°(c502)2°002
CremoBarensHo, = 3 =27.
v k- (CSOZ ) €O,

Takum oOpa3om, MpU yBETUYEHUM AABJICHHUS B 3 pa3a CKOPOCTh PEAKIUU
yBenuuuTcs B 27 pas.

3amava 2. OkucneHue ceppl NPOTEKAET IO YPABHEHUIO

Stp) + O20)— SOz



Kak wu3MEHUTCS CKOPOCTh ATOM PEAKIMU TPH YBEIUYCHUH PEAKITMOHHOTO
o0béma B 3 paza?
Pemenne. B cnyyae reTreporeHHBIX peakifii B ypaBHEHHUE 3aKOHA JICHCTBUSA

MacC BXOJSAT KOHIICHTPAllMU BEUIECTB, HAXOMAIIMXCS B Tra3oBod (aze wuim
pactBope. Kunertnueckoe ypaBHEHHE NJisi TETEPOreHHOW peakiuu o0pa30oBaHUs
OKCHJIa CEpHI 10 U3MEHEHHUS 1aBJICHUS UMEET BU/I:

v=k-co,,

IMOCJIC YBCIIMUCHHUU o0néma B 3 pa3a KOHOCHTpaAOWUsA KHCIOPOJa YMCHBIINTCA

, 1
TaKxke B 3 paza: O =k- 3 CO, .

1)'_1 k-co, _l

CnenmoBareiapHo, ~—— — 5 .
A v 3 k-co, 3

Takum oOpa3om, IpH yBEIMYEHUU 00BbEMA PEAKIIMOHHOIO cocyna B 3 pasa
CKOPOCTb PEaKLUU YMEHBIIUTCS B 3 paza.

3agaua 3. Bo CKOJIBKO pa3 BO3pacTET CKOPOCTh PEAKIMH, €CIIM TEMIIEPATypa
yBemmuntcs Ha 40 °C? TemneparypHsiii KO3)(HUIMEHT peakinu paBeH 2.

Pemenue. Cornacao ypaBaenuto Bant-I'opda (3.10)

1,—1,
h =y 10
v,
Paccuntaem, BO CKOJIBKO pa3 yBEIMYUTCA CKOPOCTh XHWMHYECKOM PpEAKLNH,

MMoACTaBUB B YPABHCHUC JAHHBIC U3 YCIIOBUA 3aa4YM:

40
DZ'Z

22 _ 010241,
Dl’]

Takum 06pa3om, Tpy MoBbIIIEHHH TeMieparypbl Ha 40 °C CKOpPOCTb JaHHOM
peaKIuy yBEJIUYUTCS B IIECTHAAIATH Pas.

Bamaua 4. Peakums npu Temmeparype 20 °C mporekaer 3a 45 c.
TemnepaTypHubiii ko3ppuuueHT ckopoctu peakuuu paeH 3. Kakoe Bpems
notpedyercs 1ist 3aBepiieHus 5Toi peakiuu npu 40 °C?

Pemenue. PaccuntaeM BO CKOJBKO pa3 BO3PACTAET CKOPOCTh PEAKIUU MPHU
YBEJIMYEHUH TeMIIepaTyphl, BOCIIOIL30BaBIINCh ypaBHeHUEM Bant—I'odda (3.10):



. 10
__y ,
v,
, 4020
40:3 10 , 40:32:9.
D20 D20

UeM BbIIIE CKOPOCTh pEaKIUU, TeM 3a 00jiee KOPOTKUH MNPOMENKYTOK
BPEMEHU OHa MPOTEKAET, TO €CThb BpeMsl MNPOTEKaHHs peakuuu (r) oOpaTHO
IPONOPLUOHAIBHO €€ CKOPOCTH () (3TO OTpa)KEHO B ypaBHEHHUH 3.5).

V40 _ T
D
20 Y40
D -T 1
_~20 20
Orciona T~ > . T o=—45=5¢,
40 9

ITpu 40 °C peakuus 3aKOHYUTCS 3a 5 C.

3agaya 5. Hanummre BbIpakeHUs I KOHCTAHT PAaBHOBECHS CIELYHOLIUX
peaKuui:

2C0;) + O3S 2C0,,),
Ca(OH),4p) + CO5) S CaCOsqy) + HoO )
Ot Kakux (paKTOpoOB 3aBUCUT KOHCTAHTA PAaBHOBECHSI?
Pemenne. Peaxiusa 2CO.) + O, S 2C0;.) romorenHas. Boipaxkenue

I KOHCTAHTBI PaBHOBCCHA UMCCT BUJI:

[co.T

K or o)

Peakuus Ca(OH)u, + CO,) S CaCOjsgy + H2Opy — TeTeporeHHas,
II0O3TOMY B BBIP@XCHHE JUIi KOHCTAHTBl PABHOBECHS BXOIST KOHIICHTPAIMU
BELIECTB, HAXOMSIIMXCS B JKHIKOM HJIM Ia3000pa3HOM arperaTHOM COCTOSIHUH.
BrIpaxeHne KOHCTaHThl PABHOBECHSI UMEET BUI:

0]

K =Tco:]

.

KoHcTanTa paBHOBECHS 3aBHCUT OT NHPUPOJbI PEArMPYIOIIMX BEUIECTB H



TEMIIEPATYpPbl, HO HE 3aBUCUT OT KOHIIEHTPALIUU BEIIECTB U JABJICHUSI.
3amaua 6. B cucteMe yCTaHOBWJIOCH PaBHOBECHE:
ZHI(Z) s H2(2) + 12(2), AHO >0.

Kak Hago M3MEHHTH TEMIEPATYPY, JABICHUE U KOHIICHTPALMIO PEArcHTOB,
YTOOBI CMECTUTH PABHOBECHE B CTOPOHY T€UEHHS MPSIMOU peaKLMu?

Pemnenmne.

1. Mpsimast peaxims >ugotepmudeckas (AH’ > 0). CornacHO NpHHLHITY
Jle [larenbe npu yBEIMYEHUHM BHEIIHEH TeMIepaTyphl paBHOBECHE CMEIIAeTCs B
CTOPOHY 3HAOTEPMHUYECKOTO TMpolecca (UAYIIETO € TOTJIOMEHUEM TEIUIOTHI).
CnepoBatenbHO, JUIsl CMEIIEHUS PaBHOBECUS BIPABO TEMIEPATYpy HAJIO
YBEIIUYUTb.

2. B peakunu u3 1Byx moJierd HI momydaercs o ofHOMY Moo Hy u I, T.e,
BCETO JIBa MOJIsI, IOATOMY M3MEHEHHE JIaBJICHUs HE OyJEeT OKa3bIBaTh BIMSHUE Ha
CMEILEHUE PABHOBECHS CUCTEMBI.

3. CwmenieHne paBHOBECHUS BIPABO MOXKHO JOCTHYb YBEIUYECHHEM
KOHIeHTparuu HI wnu ynameHueM U3 cucreMbl H, u [, 4TOo IIpUBEneT K
YBEIIMYEHUIO CKOPOCTH IPSIMOM PEAKIIVH.

Tema 5. Ctpoenue atroma. XumMmn4eckasi CBA3b

3apaya. CocraBbTe JJIEKTPOHHBIE (OPMYJBI aTOMOB JJIEMEHTOB C
nopsiikoBeiM HOMepoM 20 u 35, u300pa3uTe paclpeiesieHue JJIEKTPOHOB B
KBAaHTOBBIX sueiikax. Omnpenenutre MNOJOKEHUE BJIEMEHTOB B MMEPUOAUYECKON
CUCTEME, CBSI3aB €ro CO 3HAYEHHEM COOTBETCTBYIOLIMX KBAHTOBBIX YHCEN U
KOJIMYECTBOM BAJIEHTHBIX AJIEKTPOHOB. OImpenennure BaJ€HTHOCTb 3JIEMEHTOB B
HOPMAaJIbHOM U BO30YXJEHHOM COCTOSTHUSX.

Kakune cBoiicTBa MpOSBISIOT aTOMBI 3THX 3JIEMEHTOB (BOCCTAHOBUTEJIbHbBIC
WJIU OKUCIIUTEIIbHBIE), JJISI KAKOTO U3 HUX BBIIIE AJIEKTPOOTPUIIATEILHOCTh?

Pemenne. ITo Tabmume J[.JM. MenaeneeBa HaxoquM CHMBOJIBI AJIECMEHTOB,
3alMCBhIBAEM MX, BHU3Y CJIEBA OT CHMBOJIA CTaBUM MOPSAIKOBBIA HOMEpP, KOTOPBIN
YKa3bIBAET 3apsi/l A/Ipa aToOMa U KOJMYECTBO 3JIEKTPOHOB B ATOME.

Jlanee 3anmuceiBaeM 3J1€KTPOHHYIO (POPMYITy aToMa, pacipeeriss IeKTPOHbI
[0 YPOBHSAM H MOAYPOBHSM, PYKOBOJCTBYSACh NPUHLUHUIIAMU DSHEPrEeTUYECKOU
BbIrogHOCTH W [laynu. DHepreTudeckuil ypoBeHb 00OO3Hauaerca LUppoil u



COBIAJAET CO 3HAYEHHWEM TJIABHOIO KBAHTOBOIO YHCJIA 1; IOAYPOBEHb
obOo3Havaercs OykBamu s, p, d, f, KOTOpbIe COOTBETCTBYIOT OpPOUTAIBHBIM
KBAaHTOBBIM 4YHCJIaM [, CBEpXYy CIpaBa HaJ KOTOPHIMH 3alMCHIBACTCS YHUCIO
AJIEKTPOHOB, PACIOJIOKEHHBIX Ha HUX (HAa S-OpOMTaM — MaKCHUMAaJbHO JBa, Ha
TpEX SKBUBAIEHTHBIX P-OpOUTAIAX — MaKCHUMaJIbHO IIE€CTh, Ha IIATH
HKBUBAJICHTHBIX d-OpOUTANSIX — MAKCUMAJIBHO JIECATH).

»Ca 15225*2p°®35%3p°4s°.

MakcuManbHOE 3HAQUCHHC riiaBHOTI'O KBAaHTOBOI'O quclia, T.C.
KOJIMYCCTBO 3aIIOJHACMBIX SHCPICTUUCCKUX yp0BHCﬁ, COBIIagacT ¢ HOMCPOM
nepuoaa, B KOTOpOM HAXOOUTCA I[&HHI)Iﬁ QICMCHT: Ny ux = 4, Imepuon 4.

HOMCp I'pylibl OaHHOT'O 3JICMCHTA II, T.C. OH COBIIagacT C
KOJIMYCCTBOM BAJICHTHBIX J3JICKTPOHOB. KaHBHI/Iﬁ OTHOCHUTCA K 3JICMCHTAaM S-
CEeMEHCTBa U COOTBETCTBEHHO HaXO0IUTCA B rJlaBHOM IMOATPYVIIIIC.

PacnpeneneHI/Ie QJICKTPOHOB I10 siaeriKaM 6y,ZIeT HUMCTDb BUI:

S p d f
411
3Lt
201b bl
LTl

B HOpManbHOM COCTOSHHMM Y aToOMa KajblMsi HET HECHAapEeHHBIX
3JEKTPOHOB, IMO3TOMY €ro BaJIeHTHOCTh OyneT paBHa Hynwo. Ilpu
BO30YyXJIE€HUU aTOMa, T.€. COOOIIEHUN €My HEKOTOPOI dHEPIUH, FIEKTPOHBI
IIOCJIEAHET0 DHEPreTHYECKOTO YPOBHS pPACapUBAIOTCA, M y KaJabUHs
NOSIBJISIETCS 1Ba CBOOOJHBIX 3JIEKTPOHA: OJUH B COCTOSIHUM 4S, Apyrou — 4p,
a BMECTE C OTUM BaJICHTHBIE BO3MOKHOCTH KaJIbLIUsI YBEJIMYHUBAKOTCSA C HYJSA

10 ABYX.

Kanpuuii — munuunviu memann, KOTOpPBIM TIpU OTJaye JBYX
AJIEKTPOHOB C IMOCJIEHETO YHEPreTUYECKOTO YPOBHS NPEBPAIIAETCS B HOH —
Ca’*, 06aagaroumii yCTONYMBBIM SICKTPOHHBIM CTPOCHHEM IIPEAIICCTBYIOIIETO
€My UHEPTHOTO Ta3a aproHa ¢ BOChbMHUAJICKTPOHHOM BHEITHEH 000I0UKOM.

PaccmoTpuM B TakoM Ke MOPSIKE DSJIEMEHT, CTOSIUMN B TAOJHUIE MO
HOMepoM 35. DTo Opom:



1sBr 1572s72p°3s*3p°4s°3d'4p’.

[To popmyiie MOKHO BHUAETH, YTO ATO IJIEMEHT 4-T10 Teprona (M, = 4), VII
rpynmsl (Ha TOCHEAHEM SHEPreTHYECKOM YPOBHE CE€Mb JIIEKTPOHOB), p-
CEMENCTBA INIABHOM NOATPYIIIIBI.

DnekTpoHHO-TpaduIecKoe H300paxeHnue aroma Opoma OyIeT UMETh BUI:

S p d f
S I I T I
3Lt priprb bbbt tl
291t
i1

B HopmansHOM cocTosiHMM y OpomMa OJUH HECHAapEHHBIN JJIEKTPOH,
MOTOMY €Tro BaJIeHTHOCTh OyneT paBHa 1. Ilpu mnoriomeHun »sHepruu
CHayalla pacnapuBalOTCs P-32JIEKTPOHBI, @ 3aTE€M S-3JIEKTPOHBI Ha CBOOOJHBIE
d-opOuTanm 3TOro XK€ YHEPreTUYEeCKOro ypoBHs U y 6poMa oOpa3yroTcs TpH,
ISTh, CEMb OJMHOYHBIX, PACHAapPEHHBIX AJIEKTPOHOB, U COOTBETCTBEHHO OH
MOKET MPOSABIIATH BAJICHTHOCTh B BO30yxkaeHHOM cocTosinuu 11, V, VII.

bpoM — munuunviu nememann, €ro aToM ropasio Jerdye MPUHUMAET
OJWH DBJEKTPOH, NpEBpallaeTCcs B OTPUIATEIBHO 3apsHK€HHBIM WMOH Br ¢
KOH(UTrypanuen 3JeKTpOHOB OKalIlero HHEPTHOro raza Kr, 4eM OT/IaeT ceMb
3JIEKTPOHOB, TpeBpamasch B Br'/ ¢ konouryparmeii Ar. bpom o6namaer
3HAUUTEIHHO 00JIe€ BHICOKON AJIEKTPOOTPUIIATEILHOCTHIO, YEM KaJIbITUH.

Tema 6. PacTBOpbI 3J1eKTPOJIMTOB

3apaua 1. CoctaBbTe MOJNEKYJISAPHBIE U MOHHO-MOJIEKYJISIPHbIE YPaBHEHUS
peakiuii B3aumoaecTBus Mexay pactsopamu BaCl, u Na,SO4, Na,CO; v H,SO,,
CH;COONa v HCI, Fe(OH); u HNO;.
[Ipy cocTaBIE€HMH HWOHHO-MOJICKYJSIDHBIX  ypaBHEHUW HATH  COECIAMHEHUS
3aMKUCHIBAIOT B MOJICKYJIAPHON (popMe, CHIIbHBIE PACTBOPUMBIC DJIEKTPOJIUTHI — B
BHJIC HOHOB.

Jlnsa peakunm:

BaCl, + Na,SO,—BaS0,|+ 2NaCl (MoJieKyJIIpHOE YpaBHEHHE),

p P H p

CUTIbH.DJI. CUNbH.IL. CUTIbH.OJL. CUJIbH.DIL.

Bd®* + 2CI” + 2Na* + SO/~ — BaSO,| + 2Na* + 2CI~ (monHOE HOHHO-



MOJIEKYJIIPHOE YPaBHEHHUE),

Bd** + 50/~ — BaSO,| (cokpalieHHO€ HOHHO-MOJIEKYJISIPHOE YPaBHEHUE).

Peakiusi BO3MOXKHA, TaKk Kak OHa COMNPOBOXKAAETCS 0Opa3OBaHUEM
TPYAHOPACTBOPUMOTO coenuHeHus BaSO,.

Na,CO; + H,SO,; — Na,SO, + H,0O + COZT

p p p cnab.on. eas

CUNbH.DN..  CUNbH.ON.  CUTbH.IIL.

2Na* + CO57 ™+ 2H' + SO/~ — 2Na* + SO/ ™+ H,0 + CO,}

2H' + CO5~— H,0 + CO,?.

Peakmuss  mporekaer, Tak Kak  CONPOBOXIAaeTcs  0Opa3oBaHHEM
eazoobpasnoco coeounenus CO, u craboeo snekmpoauma HO .

CH;COONa + HCl — CH;COOH + Na(Cl,

p p p p
CUNBH. I CUTBH.II. cnaob.on. CUTBH.IIL.

CH;COO™+ Na* + H" + CI”"— CH;COOH + Na* + CI,
CH;COO™ + H" — CH;COOH.
B pesynbTate aT0# peakiuu obpasyercs ciadbiit anektpoaut CH;COOH.

Fe(OH); + 3BHNO; S Fe(NOs); + 3H,0
H p p cnab.si.

cnaob.oi. CUJIbH.I]L. CUTIbH.I]L.

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

Fe(OH);+ 3H' S Fe't + 3H,0.

Peakuust oOpaTtuMa, Tak Kak Cpeau UCXOJHBIX BEIIECTB U CPEaU MPOAYKTOB
pEeaKIuu eCTh CJIa0bIe DJICKTPOJIUTHI.

3amava 2. Beluucnute pH pacTBopa THMIPOKCHIA KajdbLUs C MOJIIPHOU
koHneHTparmei 0,005 monw/n, cunras auccormanuio Ca(OH), monHOMN.

Pemenue. pH = — Ig [H]. I'mapokcun kKanplusa TIpU JUCCOLUALAUN
oOpa3yeT HWOHBI KajblWs W THApPOKcHA-uoHBL Ca(OH), S Ca*t + 20H
Konuenrpauus nonoB OH cBA3aHa ¢ KoHIEHTpauueil uWoHOB H' HOHHBIM
npoussenenneM Bogsl: [H'] - [OH] = 107%. Orcroma [H'] = 107/ [OH].

N3 ypaBHEHUs 1uccolManuy  CIEAYET, YTO

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

Tema 7. DiieKTpoAHbIE MOTEHUHAJIBI U TAJIbBAHUYECKHE 3JIEMEHTHI

3apava. ["anibBaHMYECKUI AJIIEMEHT COCTOMT M3 XPOMOBOI'O U OJIOBSIHHOTO
ANIEKTPOAOB B pacTBopax ux HuTpaToB. CocTaBbTe CXeMy TaJlbBaHHUYECKOTO
AJIEMEHTa, HAIMUIIUTE YPaBHEHUS JJICKTPOIHBIX MPOIECCOB U TOKOOOpa3yromiei

c c
peakuyn. Berancimre DJIC: a) mpH CTaHAApPTHBIX yenoBusax ( ¢’ = “sn® o



c c
MOJIB/IT); 6) IIPH KOHI[EHTpALMsIX O = ~Sn® =001 MOJIB/I,

Pemenne. IIpu cxeMaTnyeckod 3aldCH TaJbBAaHUYECKOTO DJIEMEHTA
rpaHulia pasjesa MEeXIy METaJIOM M pacTBOPOM O003HA4YaeTcs BEPTHKAIbHON
4epTOM, IpaHUIla MEXKIy pPacTBOpPaMH JJIEKTPOJIUTOB — JIBOMHOM BEPTHKAIBHOU
yepTou. AHOJ 3aIIMCHIBAETCS CIIEBA.

CpaBHuM CTaHJapTHBIC AIICKTPOIHBIC ITOTCHITHAIIBI METAaJIJIOB:
0 0
EC3+/C0 ES 2+/SO o
r T =-0,74 B, S5v /5" =—-0,14 B. XpoM, Kak 00Jiee aKTUBHBI METaJL,
SIBJIICTCS @aHOJIOM, a OJIOBO — KaTOJIOM.
3anwuineM cxeMy rajJbBaHUYECKOTO JIEMEHTA!
(-) Cr| CH(NO3); || Sn(NO3); | Sn (+)
3+ 2+ .
WIIH (-) Cr| Cr || Sn”"| Sn (+);
AJIEKTPOIHBIC TIPOLIECCHI:

anomueiii: Cr’— 3¢  — Cr'* (mporecc okucieHus), 2

o 2 - 0
KaTogHbI: Sn°" + 2e — Sn°  (IIpoLECcC BOCCTAHOBJICHHMS); x3

ypaBHEHHE TOKOOOPa3YIOIICH peaKInu:
2Cr° + 38n”t — 2Cr* + 38K,
Berauciaum snextpoasmxkyiyto cuiy (31C):

a) crangaptayro O]JIC €% Tto ects OJIC »nemeHTa TIpU CTaHIAPTHBIX
YCJIOBUSIX, KOT/Ia KOHIICHTpAIlMM MOHOB METaslia paBHbI | MOJIB/JI, pacCuuTaeM Mo
YPaBHEHUIO:

E° EY
80 = EOKamO()a - EOaHoda = Sn2+/Sn0 - Cr3+/Cr0 >

€%=-0,14 - (- 0,74) = 0,60 B;

6) B YCIOBHAX OTIMYHBIX OT CTAHJAPTHBIX CHadajJla pacCuuTacm II0
YPaBHCHUIO HCpHCTa OTACIBbHBIC DJICKTPOAHBIC ITIOTCHIMAJIBI MCTAJIJIOB!

E E
sn?t/sn® _ Tsn?/sn® 2



E_ ., 0,059 _ 0,059
sn?*sn® = 0,14 + Ig107=—0,14 + , (D=-0208;
0,059l
ECr3+/Cr0 — ECr3+/Cr0 + 3 5 CCV3+
E ;. _
o3t )cr _ 0.74 + 0,059 210 2__ 074 + 0,059_ (L2)=— 0,78 B:

a 3aTCM IIO (1)OpMy.He BBIYHCJIINM SI[C, YUYHUTBIBAS, YTO OJIOBO OCTAJIOCH KATOJAOM, 4d
OUHK — aHOAOM:

£ = ESn2+/Sn0 _ ECr3+/Cro ,
£=-0,20—(-0,78)=0,58 B.

7.2.3 IlpuMepHbIii NepedyeHb 3aJaHUil JJs1 pelIeHUS] NPHKJIATHBIX
3agay4

Tema 8. Koppo3us u 3amura MeTa/NIN4eCKUX KOHCTPYKI UM

3agaua. M3nenne u3 xene3a ¢ NPUMEChI0 HUKENS HAXOAUTCA BO BIAKHOU
cpezne, CoaepKallle YriaeKUuCbli ra3. YKaxuTe, 1o KaKOMy MEXaHW3MY MPOTEKaeT
KOPPO3UOHHBIHN MPOIECC, U HAMUIIUTE €ro YpaBHECHUS.

Pemenne. YTIICKUCIIBIN ra3 B3aMMOJICHCTBYET ¢ BOJION M oOpasyeT ciaadyro
yroiibHyt0 kuciory CO, + H,O S H,CO; kotopas JHCCOIUUPYET TIO
ypasaenuto H,CO; S H' + HCO; . Takum 00pa3oMm, pacTBOp, B KOTOPOM
HAXOJUTCS u3zesne, OyIeT MPOBOAUTH ANEKTPUUECKUI TOK, U OKHCIUTEIIEM B HEM
ABIAIOTCS  KaTMOHBI  H'.  Kopposus, clenoBaTenbHO, IPOTEKAET IO
AIEKTPOXUMUIECKOMY MEXaHHU3MY.

3amnuilneM CXeMy BO3HHUKILIETO KOPPO3UOHHOIO 3JIEMEHTA:
Fe|H™",HCO; | Ni.

0

F2 0= T 0,44 B) yem HUKeIb,
e e

XKenezo Fe Gonee aktuBHbIA MeTamn (£

. 0
OHO sABJIAETCS aHOMOM, a Ni — karonaom (E = —0.25 B).
)i b it ( Ni2+/NiO ’ )

Cxema 3JIEeKTpOXMMHYECKON KOPPO3UH KeJle3a C MPUMECHIO HUKEIA B BOJIE,
COZEpIKAIIEH YIIICKUCIBIN ra3, IMPEICTABIECHA HA CXEME.

H+
HCO5

FeZ+ F62+ F62+ H+



\ 1/

e e €

Fe \

Cxema 3JIeKTPOXUMHUYECKON KOPPO3UU KeJe3a B KUCIION cpesie
Ha moBepxHocTH kene3a (aHoAa) MPOUCXOAUT MPOIECC OKUCIICHHUS.
0 0 -
VpaBHeHue aHogHoro npouecca (anox Fe’): Fe’ — Fe** + 2e”.

2
Kene3o B BHUAC HOHOB Fe " IICPCXOAUT B paCTBOP, a4 IJICKTPOHBI IICPCTCKAIOT
Ha HHUKCIIb. HOBerHOCTB HHKCIIA 3apsKacTCAa OTpUIATCIbHO, K HEU u3 pacTBOpa
MOAXOAAT KaTHOHBI BOAOPOA4, IPUHUMAIOT 3JICKTPOHBI U BOCCTAHABJINBAIOTCA.

YpaBHeHHe kaToaHoro nponecca (katox Ni°):  2H' + 2e™— Ho.

7.2.4 TllpuMepHbIii epevyeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy
He nmpenycMoTpeHO y4eOHBIM TUIAaHOM

7.2.5 IlpuMepHbIii mNepedyeHb 3aJaHUil JJs1 pelIeHUS] NPHKJIATHBIX
3aga4

Bonpocwt ona sx3amena

OCHOBHBIE KJIaCChl HEOPTaHWYECKUX COCAUMHEHUN: OKCUJbI (KHUCJIOTHBIE,

OCHOBHBIE, aM(OTepHbIC), TUIAPOKCUILI (KHUCIOTHI, OCHOBaHUs, aM(oTepHbIE
TUAPOKCUIBI), CONM. [IpUHUMI KUCIOTHO-OCHOBHOTO B3amMojenctBus. Coiu
KHUCJIbIE, CPEHUE, OCHOBHBIE.

OOmme KBAaHTOBO-MEXAaHMYECKUE TIPEJICTABICHUS O CTPOCHHE aToMa:
BOJIHOBAs MPHUPOJa MUKPOYACTHI] M DJICKTPOHOB, AJIEKTPOHHBIE 00JIaka, aTOMHBIE
opbutanu, sapo aroma. YpapHenue I[lIpemunrepa. KBaHTOBBIE uMclia Kak
XapaKTEPUCTHKA COCTOSIHMSI DJIEKTPOHOB B aTOME: TJIaBHOE, OpOUTaIbHOE,
MarHuTHOE, CIMHOBOE. Twmbl aTOMHBIX opoOuTaneil. [IpuHIUIBI pacnpeneacHue
JIEKTPOHOB B aTome. [locrmenoBaTelbHOCTh 3alOJIHEHUS aTOMHBIX OpOUTaNeH B
cooTBeTcTBUM € uX 3Hepruen. IIpaBunmo Kieukosckoro. Ilpunnun Ilaymu u
npaBuio ['yHa. DneKkTpoHHbIE KOHPUTYpAIIMH AaTOMOB U HOHOB.

ITepuomnueckun 3akon .M. Menneneesa. llepuonnueckas cucrema .M.



MenneneeBa Kak ecTecTBeHHas kinaccudukanus snemeHToB.  CTpyKTypa
NIEPUONYECKON CHUCTEMBI: NEpUON, psl, Ipynna U noarpynna. IlepuonuuHocTs
U3MEHEHUE CBOWCTB JJIEMEHTOB B Ipeleiax NEPUOJOB M TJIABHBIX IOATPYIIIL
OHeprusi HOHU3ALMH, CPOACTBO K DIIEKTPOHY, 3JIEKTPOOTPHULATEIBHOCTD.
N3MeHeHne KUCIOTHO-OCHOBHBIX M OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
COECTMHEHU .

Mexanu3m o00pa3oBaHUs KOBaJCHTHOM cCBsi3u. OOMEHHBIH M JTOHOPHO-
aKLENTOPHBIA  MeXaHu3M 00pa3oBaHMs  KOB&JIEHTHOM CBs3M. (CBoiicTBa
KOBAJICHTHON cCBsi3H. CUIMa- M IU-CBSI3M, HAIIPABICHHOCTb M JHEPIHsl CBS3H.
['nbpunuzanus aToOMHBIX oOpOuTanel, reoMeTpuueckas CTPYKTypa MOJEKYJI.
KoBaseHTHas cBs3p nosisApHas W HenoJisipHas. llosmsspHocTs Monekyn. HMonHas
cBsA3b. CTpOEHUE COETMHEHHI C MOHHBIM THIIOM CBSI3H. BaJ€HTHOCTH 3JIEMEHTOB B
HOPMAJIbHOM U BO30Y>KJIECHHOM COCTOSIHUSIX: CTETIEHb OKHCIIEHUS U 3aps]l aTOMOB B
COCTMHEHUSX.

OKHUCANTETBPHO-BOCCTAHOBUTENBHBIE IIPOLIECCHI. Oxkucnurenu,
BoccTtaHoBuTenu.  CremeHp  okucieHus.  OnpeneneHue  OKHCIHATEIBHO-
BOCCTAHOBUTEIBHON PpOJU COCAUHEHUS II0 CTEIEHU OKHUCIICHUSA aTOMOB.
PaccranoBka KO3((UIMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIX
METOJIOM JJIEKTPOHHOTO OanaHca.

OCHOBHBIE TEPMOJMHAMUYECKHE TOHSTHUSA: CHUCTEMA, TOMOIECHHAas U
TETEPOTeHHAsl CUCTEMA, WU30JMPOBAHHAsA 3aKPBITAs CHCTEMA, CHCTEMA OTKPBITAs,
napamMeTpbl COCTOSIHUS CUCTEMBI, TEPMOJMHAMHYECKUE (PYHKUUU. BHYTpeHHsS
Heprusi W OSHTadblus. TemnoBod >PQexT peakuuu. DHIOTEPMUYECKHE U
HK30TEPMUYECKHE TPOLECCHL. 3aKOH l'ecca M CIeACTBUS, BBITEKAIOIIME U3 HETO.
CranpapTHas SHTaJbIKA OOpa30BaHHUS CIOKHOTO BewlecTBa. TepMOXUMHUYECKHUE
YpaBHEHUSL. OHTponus 51 M300apHO-U30TEPMHUUECKUN ITOTEHLHAIL.
HanpagnenHocTs xumudeckux nporeccos. I, I Hauana tepmoagnHaMuk.

Xumudeckass KhHeTHKa. CKOpPOCTh XHMHYECKHX pPEaKIUi. OHeprus
aKTUBaUMHW. YpaBHEHHUE AppeHuyca. 3aBUCUMOCTh CKOPOCTHM pEakIMU OT
KOHLIEHTpPalMy pEarupyrollnx BELIECTB W JABJICHMS. 3aKOH JACHCTBUSA Macc.
Kunernueckue ypaBHeHus. KoHcTaHTa CKOPOCTH peakiuu.

BnusiHne temMriepatypbsl Ha CKOPOCTh XUMHUYECKOM peakluu, npaBuio BaHT-
l'odbda, Temneparypusiii koddduinneHt. BrusHue katanu3aTopa Ha CKOPOCTh
peakuuun. CyIIHOCTh KaTaau3a.

[Ipoueccsl oOpaTumble U HeoOpaTuMble. XUMHUYECKOE paBHOBECHE.
Koncranta xwmmuueckoro pasHoBecus. Ilpunnun Jle-Illatense. BnusHue
TEMIIEpaTypbl, KOHIIEHTPAallUM, MJAaBJICHUS W Karaau3aropa  Ha CMEIICHHE
PaBHOBECHS.

OObmas xapakrepucTuka pacTBOpoB. CriocoObl BbIpaKE€HUS] KOHIIEHTPAIUH



pacTBOpoB. MousipHasi, MOJIsJIbHAsE KOHILIEHTpALMSA, MOJISIpPHAs, MAaccoBas JOJI,
MOJISIpHAsl KOHLEHTpALNs SKBUBAJICHTOB. JlaBneHue napa pacTBopoB. 3akoH Payis
JUISL pacTBOPOB HEANEKTPONHUTOB. [lOHM)KEHME TeMmepaTypbl 3aMep3aHusl H
MOBBIIICHUE TEMIEPATypbl KUIEHUS pacTBOpoB. Kpuockomus, 30yimmockonus.
Ocmoc, ocMoTraeckoe naBienne. 3akod Baut-TI'odda.

Teopuss >IEKTPOJUTUYECKON AUCCOLMALMM AppeHuyca. JIEKTPOIUTHI
CUIbHBIC U clia0bie. CTENeHh W KOHCTAHTHI JAWCCOIMAINH. DJICKTPOIUTHICCKAsS
JIMCCOLUALINS CUJIBHBIX M CJIA0BIX 3JIEKTPOJIUTOB: KHUCIIOT, OCHOBAaHUM, COJed B
Boje. CtyneHuaTass aquccounanusi. OHHbIE peakiuu. Y CIoBUsS TEUEHUST peaKUui
oOMEHa B pacTBOpax AJIEKTPOJIUTOB. DIIEKTPOIUTHUECKAsT IUCCOLUAIUS BOJBbI.
HNonnoe npoussenenue Boabl (Kw). Bomoponnseiii mokaszatens pH kak mepa
KHCIIOTHOCTH W wWIenoYHOocTH cpeabl. pH kucnor m ocHoBanuil. Ilonstue 00
nHauKaropax. OKkpacka MHAMKATOPOB B Pa3IMYHBIX cpenax. ['wmaposus3 coieil.
Cos TUAPONU3YIONIMECS MO AHUOHY, MO KATUOHY, HETUAPOJIU3YIOIIUECA COJIU.
N3menenue pH cpenpl nmpu ruaponuse. BiausHue BHEMIHUX (AKTOPOB HA CTENEHBb
MOJIHOTHI TUApon3a. bydepHsie cucTeMsbl.

JucnepcHble cucCTeMbl, UX Kiaccudukaus. KoyutonaHble CHUCTEMBI.
Y CTOMYUBOCTH AUCIIEPCHBIX CUCTEM.

DIIEKTPOXUMHUYECKUE CUCTEMBI. DJIEKTPOJHBIN MOTEHIMAT, MEXAHHU3M €ro
BO3HUKHOBEHUA. YpaBHeHHE HepHCTa. DIEKTpOXMMHYECKUU DS HANPSKEHUN
METa/UIOB. THIBI 3JIEKTPOAOB. XUMHUUYECKAE MCTOYHUKU TOKa. ['anpBaHWYecKHe
aneMeHThl. AHOJA, Katoa. (Cxema rajapBaHWYECKOro 3semeHrta. lIpomeccsl Ha
anekTpodax. nekrpoasrkymas cuia. Pacyer DJIC u dakropsl, BIusmonme Ha
HEe.

Koppo3sus meraiioB. MexaHnn3m 31eKTpOXUMUYECKON Koppo3uu. [Iponeccsl
Ha AaHOJHBIX M KaTOAHBIX Yy4yacTKax. J3aluTa METalIOB OT KOPPO3UHU.
MertamiM4eckue TMOKPBITUS KATOJHBICE M aHOJHBIC.  DJIEKTPOAHBIE IPOLIECCHI,
MPOTEKAOIIUE NTPU HAPYIICHUN MOKPBHITUH.

Onexktponus. [lpoueccel, NOpOTEKAOIMKUE TMPHU  BIEKTPOJIHU3€  BOJHBIX
pPacTBOPOB 3JIEKTPOJIUTOB HA HWHEPTHBIX W AKTUBHBIX JJIEKTpojax. SBieHue
nepeHanpsokeHusi.  [lopsgok  BOCCTaHOBIGHUS OKHUCIUTENCH (KAaTHOHOB) U
OKHCIICHHUSI BOCCTAHOBUTENEH (AaHMOHOB) Ha DIIEKTPOJAaX MPH AJIEKTPOJIH3E.
[TocenoBaTenbHOCTD BBIJICJICHUS BEWIECTB Ha KaToAe. [IpoayKThl, BBIAEISIOMMUECS
Ha 3JiekTpoaax. 3akoHbl Dapanes. [IpuMeHeHne 351eKTpoIu3a.

[TonsiTie o0 monuMepax M onuromepax. MakpomosieKysa, 3JIE€MEHTaApHOE
(CTpyKTypHOE€)  3BEHO, CTeleHb nonumepusanuu. MoHomepsl. Kinaccudukaims
nonuMepoB. OpraHvudeckue © HeOpraHudeckue mnoauMepbl. CHHTETHUYECKHUE
noymMepsl:  propomtact (TedioH), HAWIOH, KalpoH, JABCaH, TMOJIUATHIICH,
MTOJIUIIPOITUJICH, MOJUCTUPOII, MOJIMBUHHWIIXJIOPH/I, Kay4yK, dbenor-



dbopmanpaeruaHas cMoaa. MeToapl OMTydeHHsI TOMMEPOB: TTOJTMMEPU3AITUS, IO
WKOHJIEHCAlMsA. XUMHUYECKOE CTPOCHHUE, CTPOEHUE M CBOWCTBA IMOJIUMEPOB.
Hectpykuus nonumepos. [Ipuponnbie nomumepsl. Kpaxman, nesmionosa, Oenku.

Kommnekcubie coeaunenus. OcHOBHbIE TepMuHBI. Krnaccudukamus: 1o
3apsiiy KOMIUIEKCA; M0 YUCITY MECT, 3aHUMAEeMbIX JIMTaHJaMU B KOOPAUHAIIMOHHON
chepe; mo mpupone auranma. Homenkinarypa. CTpykTypa W CTEPEOXUMHUSI.
N3omepust KOOPAUHAIIMOHHBIX COSUHEHUI; TPOCTPAHCTBEHHAS (T€OMETPUYECKAs])
M30MEpHS; ONTHUYECKasi U30MEpHs. DIEKTPOHHbIE CBOMCTBA; OKpacKka,; MarHUTHbBIC
cBoucTBa. [IpumeHenue.

7.2.6. Mertoauka  BbICTABJIEHMSI OIlEHKM TIpM  TPOBeJAEeHHHU
MPOMEKYTOUYHOM aTTeCTAUU

DK3aMEH MPOBOJUTCS MO TeCT-OMIeTaM, KaK/Iblil U3 KOTOPhIX coaepkut 10
BOIIPOCOB M 3a7auy. Kax/iplii MpaBUIbHBIA OTBET HA BOIIPOC B TECTE OLIEHUBACTCS
1 Gamnom, 3amada ouenuBaercs B 10 GamtoB (5 OaminoB BepHOE penieHUEe U S
OaJIJIOB 32 BEpHBIN O0TBET). MakcUMallbHOE KOJIMYECTBO HaOpaHHbIX 0aiioB — 20.

1. Ounenka «HeynoBIeTBOPUTENBbHO» CTAaBUTCS B Cllydae, €CIU CTYACHT
HaOpasi MeHee 6 OaJLIOoB.

2. OneHka «YIOBJIETBOPUTENBHO» CTABUTCA B CJIydae, €CIA CTYICHT
HaOpai ot 6 10 10 6awtoB

3. Ouenka «XopoIIo» CTaBUTCA B CiIydae, €clid CTyAeHT HaOpan ot 11 mo
15 6amnnos.

4. Onenka «OTIMYHO» CTAaBUTCA, €CIW CTyAeHT Habpan ot 16 mo 20
OaJIIoB.)

7.2.7 IlacnopT OLEHOYHBIX MATEPHAJIOB

Kon
Kontponupyemsie pa3aens! (TEMbl) . HaumenoBanue
Ne n/m KOHTPOJIMPYEMOM
JUCIUTIAHBI OLIEHOYHOT'O CpEe/ICTBa
KOMITIETEHINH
1 Crpoenue BemniectBa u peakimonnas |OIIK-1, OIIK-3 KomnokBuym,

CIIOCOOHOCTH BELIECTB KOHTPOJIbHAs padoTa,

3amura pedepara
2 OcHoBbl xumuueckoir TepmoauHamuku|OIIK-1, OITK-3 Komnoksuym,

U KUHETUKHU KOHTPOJIbHAasA pa6OTa,
3alUTa J1a00paTOPHBIX
pabort

3 PactBopsl. /JucniepcHeie cuctemsl OIIK-1, OIIK-3 CeMuHap, KOHTpOJIbHAs

pabora, 3amura
71a00paTOPHBIX PaboOT

4 DNEKTPOXUMHYECKHUE ITPOLIECCHI OIIK-1, OIIK-3 CemuHap, KOHTPOJIbHAS
pabora, 3amuTa
nabopaTOpHBIX padoT,
3anrTa pedepara

5 [Tonumepsl U oTUTOMEPHI OIIK-1, OIIK-3 Tect, KOHTpOIBHAS
pabora, 3amura pedepara
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D0.B7.D0.B0.D1.80.D1.8F.D0.B4.D1.83_.D0.BA.D0.BE.D0.BC.D0.BF.D0.BB.D0.B5.D0.BA.D1.81.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D0.B7.D0.B0.D1.80.D1.8F.D0.B4.D1.83_.D0.BA.D0.BE.D0.BC.D0.BF.D0.BB.D0.B5.D0.BA.D1.81.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D0.B7.D0.B0.D1.80.D1.8F.D0.B4.D1.83_.D0.BA.D0.BE.D0.BC.D0.BF.D0.BB.D0.B5.D0.BA.D1.81.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D1.87.D0.B8.D1.81.D0.BB.D1.83_.D0.BC.D0.B5.D1.81.D1.82.2C_.D0.B7.D0.B0.D0.BD.D0.B8.D0.BC.D0.B0.D0.B5.D0.BC.D1.8B.D1.85_.D0.BB.D0.B8.D0.B3.D0.B0.D0.BD.D0.B4.D0.B0.D0.BC.D0.B8_.D0.B2_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D1.87.D0.B8.D1.81.D0.BB.D1.83_.D0.BC.D0.B5.D1.81.D1.82.2C_.D0.B7.D0.B0.D0.BD.D0.B8.D0.BC.D0.B0.D0.B5.D0.BC.D1.8B.D1.85_.D0.BB.D0.B8.D0.B3.D0.B0.D0.BD.D0.B4.D0.B0.D0.BC.D0.B8_.D0.B2_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D1.87.D0.B8.D1.81.D0.BB.D1.83_.D0.BC.D0.B5.D1.81.D1.82.2C_.D0.B7.D0.B0.D0.BD.D0.B8.D0.BC.D0.B0.D0.B5.D0.BC.D1.8B.D1.85_.D0.BB.D0.B8.D0.B3.D0.B0.D0.BD.D0.B4.D0.B0.D0.BC.D0.B8_.D0.B2_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D0.BE_.D0.BF.D1.80.D0.B8.D1.80.D0.BE.D0.B4.D0.B5_.D0.BB.D0.B8.D0.B3.D0.B0.D0.BD.D0.B4.D0.B0:
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9D.D0.BE.D0.BC.D0.B5.D0.BD.D0.BA.D0.BB.D0.B0.D1.82.D1.83.D1.80.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.A1.D1.82.D1.80.D1.83.D0.BA.D1.82.D1.83.D1.80.D0.B0_.D0.B8_.D1.81.D1.82.D0.B5.D1.80.D0.B5.D0.BE.D1.85.D0.B8.D0.BC.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.98.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D1.85_.D1.81.D0.BE.D0.B5.D0.B4.D0.B8.D0.BD.D0.B5.D0.BD.D0.B8.D0.B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.98.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D1.85_.D1.81.D0.BE.D0.B5.D0.B4.D0.B8.D0.BD.D0.B5.D0.BD.D0.B8.D0.B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.98.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F_.D0.BA.D0.BE.D0.BE.D1.80.D0.B4.D0.B8.D0.BD.D0.B0.D1.86.D0.B8.D0.BE.D0.BD.D0.BD.D1.8B.D1.85_.D1.81.D0.BE.D0.B5.D0.B4.D0.B8.D0.BD.D0.B5.D0.BD.D0.B8.D0.B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D1.81.D1.82.D0.B2.D0.B5.D0.BD.D0.BD.D0.B0.D1.8F_.28.D0.B3.D0.B5.D0.BE.D0.BC.D0.B5.D1.82.D1.80.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F.29_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D1.81.D1.82.D0.B2.D0.B5.D0.BD.D0.BD.D0.B0.D1.8F_.28.D0.B3.D0.B5.D0.BE.D0.BC.D0.B5.D1.82.D1.80.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F.29_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.BE.D1.81.D1.82.D1.80.D0.B0.D0.BD.D1.81.D1.82.D0.B2.D0.B5.D0.BD.D0.BD.D0.B0.D1.8F_.28.D0.B3.D0.B5.D0.BE.D0.BC.D0.B5.D1.82.D1.80.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F.29_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9E.D0.BF.D1.82.D0.B8.D1.87.D0.B5.D1.81.D0.BA.D0.B0.D1.8F_.D0.B8.D0.B7.D0.BE.D0.BC.D0.B5.D1.80.D0.B8.D1.8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.AD.D0.BB.D0.B5.D0.BA.D1.82.D1.80.D0.BE.D0.BD.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9E.D0.BA.D1.80.D0.B0.D1.81.D0.BA.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9C.D0.B0.D0.B3.D0.BD.D0.B8.D1.82.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9C.D0.B0.D0.B3.D0.BD.D0.B8.D1.82.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.B8.D0.BC.D0.B5.D0.BD.D0.B5.D0.BD.D0.B8.D0.B5

6 Xumuueckasi uACHTUDUKAIIHS OIIK-1, OIIK-3 TecT, KOHTpOIBHAS
pabota, 3amura
71a00paTOPHBIX pabOT

7.3. Mertoanueckue MaTepHaJbl, ONpelejsOlIie NPOUeTyPbI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHue OCYIIECTBISETCA, JUOO TIPU IOMOIIM KOMIIBIOTEPHOM
CHUCTEeMbl TECTUPOBAHMS, JMOO C HCIOJIB30BAaHHWEM BBIIAHHBIX TECT-3aJaHUN Ha
OymaxkHoM Hocutene. Bpems TectupoBanus 30 MuH. 3aTeM OCYIIECTBIISICTCS
IIPOBEPKA TECTa SK3aMEHATOPOM W BBICTABISAETCS OIIEHKA COTJIACHO METOIUKH
BBICTaBJICHUS OLICHKU MPU IPOBEICHUHU ITPOMEKYTOUYHOM aTTECTAIIUH.

Pemienne craHgapTHBIX 3aJa4  OCYIICCTBISCTCS, JIMOO TIPH TOMOIIH
KOMIBIOTEPHOU CHUCTEMBl TECTHUPOBAHUS, JUOO C HCIOJIH30BAaHUEM BBIJAHHBIX
3ajau Ha OymaxHoM HocuTene. Bpems pemenus 3amad 30 wmuH. 3areMm
OCYILIECTBIISIETCA TNPOBEpPKA PELICHUS 33Jad SK3aMEHATOPOM U BBICTABIISIETCA
OIICHKAa, COTJaCHO METOJMKH BBICTABJICHUA OIECHKM NOpPU  MNPOBEACHUU
MMPOMEKYTOYHOM ATTECTALINU.

Pemienne mnpukiIagHbIX 3a7ad  OCYIIECTBISETCA, JHUOO TMpU TOMOIIH
KOMIBIOTEPHOU CHUCTEMBl TECTHUPOBAHMS, JUOO C HCIOJIH30BAaHUEM BbIJAHHBIX
3ajadu  Ha OyMaxkHoM Hocurtene. Bpems pemenus 3amad 30 muH. 3arem
OCYIIECTBIISIETCS TMPOBEpPKA PEIICHUS 3aJad SK3aMEHAaTOPOM U BBICTABJISETCS
OLICHKA, COlJIACHO METOJMKH BBICTABICHUA OLECHKUM TNPU  IPOBEIACHUU
MIPOMEXYTOYHOM aTTECTAIMH.

8 YYHEBHO METOAUYECKOE U UTH®OPMALIMOHHOE
OBECIHHEYEHUE JUCHHUIIJINHBI)
8.1 Ilepeuenb yueOHOI JuTepaTypbl, HEOOXOAUMOM ISl OCBOEHUS
AUCHHUTLTMHBI
1. KopoBun, H. B. O6mas xumus / H.B. KopoBun. — M.: Beicur. mk., 2008.

— 546 c.

2. I'muaka, Hukonait Jleonnmouu. OOmias xumus [Tekcr] : yue6. mocobue
nonymerno MO CCCP / I'nmaka, Hukonaii JleommmoBuu ; mon pexn. B. A.

[TonikoBa, A. B. ba0Okosa. - 18-e uzn., nepepab. u gom. - M. : FOpaiit , 2012
3. JJabopaTopHBIii TpaKTUKYM MO0 XUMHH: yueO. mocodue / O.P. Cepryrkuna,

O.B. ApramonoBa, JI.I'. bapcykoBa u ap.; mox obm. pen. O.P. CepryrkuHoii;
Boponex. roc. apx.-ctpout. yH-T. — Boponex, 2011. — 109 c.

4. Xumus [Tekcr] : yueOHOe mocoOue / BopoHeX. TOC. apXUTEKTYp.-CTPOUT.
yH-T ; nog obul. pex. I'. I'. KpuBneoii. - Boponex : [0. u.], 2013

8.2 Ilepeyenb HMH(MOPMANUOHHBLIX TEXHOJOTHN, HCHOJb3yeMBbIX MPH
OCYLECTBJIECHMH 00pPa30BaTeJIbLHOI0 IMpoLecca Mo AUCHUILINHE, BKJIKOYas
nepevYeHb  JIMIEH3MOHHOI0  NPOrPAMMHOIO  o0eclme4veHusi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT «UHTEepHeT», COBPEMEHHBIX
Nnpo¢ecCHOHANBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

I. UreHue nexkuuii OCYHIECTBISAETCS C KCIOJIB30BAHMEM MPE3CHTALMI B




nporpamme «Microsoft PowerPoint».

2. Jlng BbINOJHEHUSA J1a0OPATOPHBIX pabdOT MCHOJB3YeTCad Y4eOHBIH
Ja00paTOpHBIN  KOoMIUIEKC «XuMus», coBmectuMmbli ¢ [IK u cHaOXeHHbIN
MPOTrPaMMHBIM 00ECIICUEHUEM.

3. Xumunueckuid katanor. Heopranmueckas xumus. CalTbBl U KHUTH
http://www.ximicat.com

4. Chemnet - oduuManbHOE 3JIEKTPOHHOE H3AaHHE XHUMHUYECKOTO (hakynbTeTa
MI'VY http://www.chem.msu.ru/rus

5. CnpaBouHO-MH(POPMAIMOHHEIHN cailT mo xumun http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JIsA
OCYHECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLECCA

1. YuebHO-1200paTOPHBIN KOMIUIEKC « XUMHUSI -ayn. 6421

2. Monomep H-160 -ayn. 6421

3. JJaboparopusrit pH-metp JIITY-01 -ayn. 6421
4. lllkad ¢ BBITSHKHOW BEHTUIISIIIUEH - ayn. 6421
5. JJaGopatopHasi XuMH4YECKasl ocya -ayn. 6421
6. AKBaIMCTUILIATOP - ayn. 6422

Texnuueckue cpeocmea o0yuenus

1. HoytOyk - otaen opranu3anuu U o0ecrieyeHus: yueOHOro mporuecca
MeananpoekTop mporpaMM - OTIEN OpTaHM3alud H 00ecredyeHus y4eOHOro
nporecca

10. METOAUYECKHUE YKA3ZAHUA IJI1 OBYYAKIOLIUXCH 110
OCBOEHMIO JUCHUIIJIMHBI (MOAY JIA)

[To mucuunnuHe «XUMUS» YUTAIOTCS JIEKIUH, IPOBOASTCA J1abOpaTOpHBIE
paboTHI.

OcHOBOW W3YyYeHHS JUCHUIUIMHBI SIBISIIOTCS JIGKIIMM, Ha KOTOPBIX
U3NaralTcs Hanbosee CyIIeCTBEHHBIE U TPYIHbBIE BOMPOCHI, a TAKKe BOMPOCHI, HE
HaIIeIINe OTPaXeHHs B y4eOHO TuTeparype.

JIabopaTopHbie paOOThI BBIMOJHSIOTCS Ha JaOOPATOPHOM OOOPYIOBAaHHUU B
COOTBETCTBHH C METOJIMKAMHM, TPUBEICHHBIMH B YKa3aHHUSIX K BBITIOJTHEHHUIO padoT.

Bun yaeOHbIx

o [leAaTenbHOCTH CTyIEHTa
3aHATUI

Jlexuus Hanucanue KOHCIIEKTa JEKLUN: KpaTKo, CXEMAaTU4HO,
MOCNIeZIOBATENbHO (DUKCHUPOBATH OCHOBHBIE IIOJIOKEHHUS, BBIBOJBI,
(dbopMyIMpOBKH, O0OOIIEHUS; TMOMEYaTh BaXKHBIE MBICIH, BBIIEIATH
KJIFOYEBBIE CJIOBA, TEepMHUHBL. IIpoBepka TEpMUHOB, NOHATHH C
MTOMOLIBIO SHUUKIIONEINH, CII0BApEH, CIIPABOYHUKOB C BHIITMCHIBAHUEM
TOJIKOBaHWH B  TeTpaab. (O0o03HaueHHWE BOMPOCOB, TEPMHHOB,
MaTepuanga, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, IIOUCK OTBETOB B
pEeKOMeHyeMoil nuTeparype. Ecin camMOCTOATENBbHO HE YHaeTcs
pa3o0parbcsi B Marepuane, HeoOX0AUMO CHOPMYJIUPOBaTH BONPOC U
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3aaTh MPENoaaBaTC/JII0 Ha JICKIIUHW NI Ha IPAKTHYCCKOM 3aHATHH.

JIaGoparopHas paboTa

JlaboparopHble ~ pa0OTBI  TO3BOJIAIOT  HAYYHTHCS  IPUMEHSTH
TEOPETUYECKHE 3HAHWs, TOJIYYCHHBIC Ha JIEKIUU TPU PEHICHUU
KOHKPETHBIX 3ajad. YrtoObl Haubojiee palMOHAIBLHO U IOJIHO
WCIIOJIb30BaTh BCE BO3MOXKHOCTH JIA0OPATOPHBIX JJIsl TOATOTOBKU K
HUM HEOOXOJHUMO: CJIEeIyeT pa3o0parh JICKIHIO IO COOTBETCTBYIOLICH
TEME, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3leioM Yy4eOHHKa,
popadoTaTh JIOMOJHUTEIBHYIO JIMTEPATYPy M HMCTOYHHKH, PELIMThH
3aJ]auy ¥ BBITIOJHUTH JIPYTHE MHMChbMEHHBIC 3a/IaHusI.

CamMocTtosTenbpHas
pabora

CamocrosarenbHass paboTa CTYIEHTOB CIIOCOOCTBYET TIIyOOKOMY
yCBOGHUS ~ y4eOHOro  Marepuaja M pa3BUTHIO  HAaBBIKOB
camo00pa3zoBaHusl. CamocrosTenbHass ~ paboTa  Iperoiaraer
CIIETYIOIIHE COCTABIISIOIIHE:

- paboTa ¢ TekcTaMu: y4eOHUKaMHU, CIIPAaBOYHUKAMH, JTOMOIHUTEIBHON
JUTEPATYPOH, a TAKKe MPOPAOOTKA KOHCIICKTOB JICKIIHIA;

- BBIIIOJTHCHUEC JOMAIIHUX 3aI[aHI/II71 " pacycCToOB;,

- paboTa HaJl TEeMaMH JJIsl CAMOCTOSITEIBHOTO U3yUYCHUS;

- ydacTre B paboTe CTyI€eHYeCKUX HayYHBIX KOH(PEPEHINH, OMMMITHAT;
- HOJrOTOBKA K MPOMEKYTOYHOU aTTeCTaIHH.

IToaroroBska k
IIPOMEKYTOUHON
aTTeCTalllU

['OTOBHUTBCS K MPOMEKYTOUYHOW aTTECTAIIMU CIIETyeT CUCTEMAaTH4eCKH,
B TCYCHHUC BCCTO CEMCECTpaA. NuTencuBHas IIoAroToBKa JOJI’KHa
HayaThbCsl HE TO3JHEE, YeM 3a MECSI-TIOITOpa A0 IPOMEXKYTOUHOH
arrecraiui. JlaHHBIE TIepe] 3K3aMEHOM, OJK3aMEHOM TpH JHSA
3 QeKTUBHEE BCETO UCIOIB30BaTh /ISl IOBTOPEHHS U CHCTEMaTH3aluH
Marepuaia.




