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1 TIEJIV U 3AJIAYM TUCIUATLIAHBI
11 HCJ’II/I AUCHHUIIMHBI: NU3YUCHUEC XNUMHWYCCKHUX CUCTCM H (I)YHIIaMCH-
TAJIBHBIX 3dKOHOB XHWMHHU C HOSI/IHI/If/'I COBpCMCHHOﬁ HAYKH. CDOpMI/IpOBaHI/Ie
HABBIKOB J3KCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OB&HI/Iﬁ HJIA U3YUCHUA CBOICTB Be-
HICCTB U UX pCaKHHOHHOﬁ CHOCO6HOCTI/I.

1.2 3anaum 0CBOCHUS IMCUMIVINHBI. 3aJI05KUTHh OCHOBBI JUIsl TOHUMaHUS
XUMHUYECKUX MPOLECCOB MPEBPAICHUS BEIIECTB, KOTOpbIe OyayT CIocoO0-
CTBOBATh MPHUHITHUIO TPAMOTHBIX, HAYYHO OOOCHOBAHHBIX MPOQPECCHOHAN b-
HBIX PELICHUH B 00JaCTH CTPOUTEIBHON TEXHOJIOTHH, a TAKXKe CIIOCOOCTBO-
BaTh BHEIPEHUIO TOCTHXKEHUI XMMUHU TPU PELIEHUH 3THX MTPOOIEM.

— NPUBUTH HABBIKA OCMBICICHHOI'O PEUICHHUS KOHKPETHBIX XMMHUYECKHUX 3a-
J1a4, HAYYUTh HaXOJIUTh ONTUMAJIbHbIE PElIeHUs MPOo(heCCUOHANBHBIX 3a/1a4,
B TOM YHCJIE C UCIIOJIb30BAHUEM 3aKOHOB XMMHUH, XMMUYECKUX IIPOLIECCOB U
BELIECTB.

2 MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucounianaa «XUMHS» OTHOCHUTCS K AUCHHMIUIMHAM O0S3aTCIbHON YacTH
6soka b.1 yue6Horo miana.

3 HEPEYEHD I[IJTAHUPYEMBIX PE3YJIBTATOB OBYUEHMUS 11O
JTUCHUIIJINHE
[Ipomecc M3ydeHUs TUCIUIUIMHBI « XUMHUS» HaMpaBJIeH Ha (popMUpOBaHHE
CHEAYIOIINX KOMITIETEHIIHM:
OIIK-1 - CnocobOeH MCHOIB30BaTh MOJOKEHHUS, 3aKOHBI 1 METOJbI €CTECT-
BCHHBIX HayK M MATEMATHKH JIJISl PEIICHUS 3a/1a9 HHKCHEPHOU JIeSITEITbHOCTH

Pe3yabTaThl 00yUeHHs1, XapaKTepu3yome

KoMnerenuus
c(hopMHUPOBAHHOCTH KOMIETEHIIUH

OIIK-1 3HAaThb OCHOBHBIE 3aKOHBI M IMOHSTHS XUMHH, CBONCTBA
OCHOBHBIX KJIACCOB HEOPIaHMYECKUX M OpraHMYecKHX
COCIMHEHUH, IEKTPOHHBIE CTPYKTYPbl aTOMOB U Ha HX
OCHOBE 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB
U COeMHEHUH, 0COOCHHOCTH 00pa30BaHUs XUMHUYECKON
CBSA3M B BEIECTBAaX, OCHOBBI XMMHMUYECKON TepMOJIMHA-
MUKH M KUHETUKH, OCHOBBI 3JIEKTPOXMMHUYECKUX MPO-
I[ECCOB, MaTeMaTH4eckoe O(OpMIIEHHE OCHOBHBIX 3aKO-
HOB XHMHHU

YMETh TPHUMEHSATh XUMHUYECKHUE 3aKOHBI ISl PEIICHUS
MPAKTUYECKUX 3a/1a4, MPUMEHITh MPHOOpEeTEeHHbIE 3Ha-
HUS W3 Pa3NUYHBIX Pa3JeNoOB XUMHH JJs MPOBEICHUS
XUMHUYECKUX TPOLECCOB U CHHTE3a XMUMHUYECKUX MPO-
JIYKTOB JJIs1 3JIEKTPOHHOU MPOMBIIIJIEHHOCTH




BJIa/IETh HAaBbIKAMU IIPAKTHUYECKOTO IPUMEHEHUS 3aKOHOB
XUMHMM JJI pElIeHUs NPAaKTUYECKUX 3aJad IpU KOHCT-
PYUPOBAHMM PAZAMOIIEKTPOHHBIX CpPEICTB; METOJaMHU
pacyera mapaMeTpoB XMMHUYECKHX MPOLECCOB IS TeX-
HOJIOTHH IIPOU3BOJICTBA PAUO3IIEKTPOHHBIX CPECTB.

4 OBPBEM JUCHHUIIJINHBI
OO6masi TPyAOEMKOCTh IUCIUIUIMHBI «XUMHS» COCTaBIsICT S 3a4ETHBIX
EIVHHULI.
Pacrnipenenenne Tpy10€MKOCTH JUCHUIUIMHEI 110 BUAAM 3aHITHUI

Ounas popma 00yueHust

Bun yueOHo# paboTh Bcero | CemecTpsl

4acoB 1

AyauTopHble 3aHATHS (BCEro) 72 72

B Tom uncne:

Jlexknun 36 36

[Tpaktuueckue 3austus (113)

JlaGoparopusbie padoTsl (JIP) 36 36

CamocrosiTeibHas padbora 72 72

KypcoBoii ipoexT (pabora)
KonTtponwsHas pabora
Bun mpoMexyTOUHOM aTTecTanuu — K-

36 36
3aMeH
OO01mast Tpy10€MKOCTh Jac. 180 180
3a4. efl. 5 3)
3aounas ¢gopma o0yueHus
Bug yueGHol paboThl Bcero | Cemectpsnl
4acoB y 1
AyauTopHbIe 3aHATHS (BCEro) 14 8 6
B ToMm umncre:
Jlexmn 4 2 2
[TpakTuueckue 3ausarus (113)
Jlaboparopusie padoTsl (JIP) 10 6 4
CamocrosiTeibHast padoTa 157 157
KypcoBoii npoexT (paboTa)
KontposnbHas pabota
Bux npoMexyToyHOM aTTecTaluu — 9 9
HK3aMEH
OO6mast Tpy10€MKOCTh qac. 180 8 172
3a4. efl. 5 5




5.1 Copep:kanne pa3fesoB IMCUMIUIMHBI W paclnpelesieHHe TPYyI0eM-
KOCTH 10 BHJaM 3aHATHH

Ounas popma o0yueHust

Ne i/

HaumenoBanu
€ TeMBI

Coneprxanue paszena

Jleki

JIab.
3aH.

CPC

Bcero,
yac

1

Crtpoenue
BElIECTBA M
peaKknuoHHast
CIIOCOOHOCTh

BEIIECTB

KBanTOBO-MeXaHWUECKHUE MPEICTABICHUS O CTPOSHUH
aTtoma. /[BoiicTBeHHas pUPOJIa INEKTPOHA. ATOMHAs
opbOurans. KBanroBbie yucna. [TpuHIMI MUHUMAB-
Hoil sHeprum. I[IpaBmino KieukoBckoro. Ilpuniun
sampera Ilaymu. IlpaBuno I'yHma. OnexTpoHHBIE
KOH(PHUTypariMuaTOMOB X HOHOB.

[lepuoguueckuil 3aKOH M NEPUOJUYECKAs] CUCTEMA
31eMeHTOB. [leproguueckue CBOMCTBA 3JIEMEHTOB.
Pagmycer atomoB. DHeprus monm3anun. CpoacTBo K
ANIEKTPOHY. DIEKTPOOTPHUIATENBHOCTE.  [lepnoau-
YeCcKOoe M3MEHECHHE KHCJIOTHO-OCHOBHBIX H OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIBLHBIX CBOICTB BEIIECTB.
Xumunueckas cBs3b. KoBajaeHTHas cBs3b. MeToj Ba-
JICHTHBIX CBsI3EH. OOMeHHbIT U JIOHOP-
HO-aKIEeNTOPHBIA MeXaHu3M oOpa3oBaHHsl KOBa-
JICHTHOH cBsi3u. ['MOpuIu3anusi aTOMHBIX DJIEKTPOH-
HBIX opOwWTaneli, reoMeTpudecKkas CTPYKTypa MoJe-
KyJ. MoHHas cBa3b. Meramnyeckas cBsa3b. Bomo-
poAHasi CBA3b.

CBoiicTBa W peakIMOHHAs CIIOCOOHOCTH BEIIECTB,
COCTaBJISIFOLIUX OCHOBY CTPOMTEIbHBIX MAaTEPUAIIOB.

12

24

OCHOBEI
XUMHUYECKOH
TEPMOJIUHAMH
KH ¥ KHHETUKH

Xumnueckass TepMoauHaMuKa. OCHOBHBIE TOHSATHSA
XMUMHYECKON TepMmoauHamuku. [lapameTpel cocros-
Hust. TepMmonuHammudeckne (QYHKIHMH: BHYTPEHHSA
SHEprus, SHTAJIBIINA, SHTpOMHS, n3obap-
HO-M30TepMHYECKHH moTeHnuai. IlepBoe u BTOpOE
Hayasa TePMOJUHAMHUKH.

OHepreTnka XHMHUYECKUX IporeccoB. 3akoH ['ecca u
CIIEICTBHSL U3 HEro. DHTajbluu obpa3zoBanus. Tep-
MOXHMHYECKHE YPaBHEHHUS. YCIOBHS CaMOIPOU3-
BOJIBHOTO MPOTEKAHUS MNPOLIECCOB B M30JIMPOBAHHBIX
U HEU30JIUPOBAHHBIX CHCTEMaX.

Xumnueckasi knHeTHKa. CKOPOCTb XUMHUYECKUX pe-
akiuii. IloHsiTHe 00 aKTUBHBIX MOJIEKYJaX, JHEPTHU
aKTUBALlMM, AKTUBUPOBAHHOM KOMILIEKCE. YpaBHe-
HHEe AppeHnyca. 3aBUCHMOCTh CKOPOCTH PEaKIHH OT
KOHIIEHTPAIMH ¥ TeMIIepaTyphl. 3aKOH AEHCTBYIOIINX
Macc. Kunetnueckue ypaBHEHHS ISl TOMOTEHHBIX U
rereporeHHbix mporeccoB. I[lpasuino Baut-TI'odda.
MeTonpl perynupoBaHUs CKopocTH peakiuil. Ka-
Tanu3. KaTanusaTopbl M KaTaaUTHYECKHE CHCTEMBI.
Teopun katanuza. KonebarenbHble peakuy.
XumHuueckoe paBHOBecHE. TepMOAMHAMUYECKOE H
KMHETHUYECKOE YCIOBHUS COCTOSIHUSL PABHOBECHSI.
Koncranta paBHOBecus. BnusHue  un3MeHeHus
BHEIIHUX YCJIOBUH Ha MOJOXEHUE XUMHUYECKOrO
paBHoBecus. IIpunnun Jle Hlarense. ®a3oBoe pas-
HOBECHE.

3aKOHOMEPHOCTH XHMMHYECKHX IIPOLIECCOB COBpe-
MEHHBIX TEXHOJIOTHI TPOM3BOJCTBA CTPOUTEIHHBIX
MaTepHaJIOB.

12

24

PacTtBopbI.
JucnepcHbie
CUCTEMBI

OObume mpencTaBIeHWS O pacTBopax. | uaparHas
teopust pactBopoB /.M. Menneneea. CriocoObI BbI-
paKeHMs KOHLEHTpAIMKM PacTBOPOB:  MaccoBasi,
MOJISIpHasl JOJs, MOJIpHAs, MOJIUIbHAs KOHIEHTpa-
1MsI, MOJISIpHAsi KOHIIGHTpAIMsl SKBHBAJICHTOB. BbI-

12

24




pakeHHEe 3aKOHa SKBUBAJIEHTOB [UIS PACTBOPOB.
OOmme cBoicTBa pacTBOPOB: JAaBJIEHHE Iapa pac-
TBOPOB, KUIEHHE W KPUCTAIIIM3ALUs pPacTBOPOB. 3a-
koH Paymsa. Kpmockomus, 30ymmockonus. Ocmoc,
ocMoTHYecKoe aBieHue. 3akoH Bant-T'odda.
PacTtBopsl anexTponuToB. Teopus 3ieKTpoIUTHYE-
ckoif nuccommanuu Appermyca. CTeneHb W KOH-
CTaHTa JIucconranuu. Peaknuu B pacTBOpax 3JIEK-
TponuTOoB. IOHHBIE paBHOBECUS U UX CMELICHHUE.
OnexTponuTudeckas Auccouuanus Bozabl. MoHHOE
Npou3BecHUE BOAbl. Bonopoanslil nokasarens. Me-
tonsl onpenenenus pH. pH-unaukatopsl. I'mapoinus
cosneil. Cony, TUAPOIN3YIOIIUECS 110 aHUOHY, MO Ka-
TUOHY, Herujponusyromuecs comu. M3menenue pH
cpensl Ipu ruaponuse. bydepHslie cucTeMsl.
JlucniepcHble CHCTEMBI, UX KJIACCHU(DUKAIMS, METOIBI
NOJIy4eHUA. TepMOOUHAMHYECKAass HEYCTOWYMBOCTH
TeTEPOreHHBIX JUCIEPCHBIX crcTeM. [loBepXHOCTHBIE
siBIeHUs U afcopouust. Komtonansle pactBopsl. Ku-
HETHYECKass M arperaTuBHas yCTOWYMBOCTb KOJLIO-
uanbix cucteM. Koarymsus. CeguMeHnTanus.
CrpoutenbHble MaTepHaibl KaK  HMCKYCCTBEHHBIE
JIVICTIEPCHBIE CHCTEMBI.

DNEKTPOXUMHU
YEeCKHUe
MPOLIECCHI

ONEKTPOXMMUYECKHE CHCTEMBI. JJIEKTPOIHBIN IO-
TEHIIMAJ, MEXaHW3M €ro BO3HHKHOBEHHS. YpaBHe-
Hue HepHcTa. DIeKTpOXUMHUYECKUH Psil HATPSHKCHUH
MeTaJJIOB. THUIBI 31EKTPOIOB.

lanpBaHWYeckne 3ieMeHTHl. [3MepeHHe 3JIeKTpo-
IBIKyIeH cuisl. [lonspusanust u nepeHarnpspkeHue.
XUMHYECKHEe MCTOYHUKH TOKA: NMEpBUYHbBIC TaslbBa-
HUYECKHE DJIEMEHTBHI, aKKyMYJSATOPBI, TOIUTUBHBIC
JJIEMEHTBHI.

Koppozus meramnos. Bunel koppozun. Mexanuzm
AIEKTPOXUMHUIECKOI KOPPO3HH. 3aIIyTa METAIIIOB OT
Kopposun. OnekTponu3. I[Iporeccsl, MpoTeKaromue
IIPU JIEKTPONIN3E BOJHBIX PACTBOPOB IIEKTPOJIUTOB.
3axonsl Papages.

12

24

[Honumeps! u
OJIITOMEPHI

DOneMeHThl opraHudeckord xumuu. [ToHsTHE O TOJIH-
Mepax u osuromepax. OpraHuuecKkue U HeopraHude-
CKHE IoJIUMEpPbL. MeToabl CUHTE3a IOJUMEPOB: IO-
JuMepu3anusi, NOJIMKOHJEHcanus.  XUMHUYECKOE
CTPOEHHUE M CBOMCTBAa MONMMEPOB. JlecTpykuus Mo-
nuMepoB. buononumepsl: nonucaxapuisl, HOIUU30-
TIPEHBI, OCTIKU.

CrpourenbHble MaTepualibl HA OCHOBE BBICOKOMOJIE-
KYJSIpHBIX coequHeHui. IlpuMeHeHue mnonuMepoB
IIPY U3TOTOBJICHUN OETOHOB.

12

24

XuMmudeckas
UACHTH(UKAI]
us

XuMmudeckass MICHTH(HKAIMS BEIIECTB. AHAIUTH-
yeckuii curHai. OCHOBBI Ka4eCTBEHHOTO M KOJIHYe-
CTBEHHOTO aHanm3a. KauecTBeHHBIE peaknuu Ha HO-
HBl. XWMHYECKHe, (QU3UKO-XMMUYECKHe U (pusmue-
CKHE METOJBI aHaJIN3a U UX HCIOIb30BAHUE B COBpE-
MEHHBIX CTPOUTENFHBIX TEXHOJIOTHSIX.

12

24

Hroro

36

36

72

144

3aouynas popma 00y4eHus

Ne i/t

HanmeHoBa-
HHE TEMBI

ConeprxaHue pasjena

Jlek1y

JIa0.
3aH.

CPC

Bcero,
yac

Crpoenue
BEIlECTBA U
pEaKIOHHAs
CIIOCOOHOCTB

KBaHTOBO-MEXaHHYECKHE MPEICTABICHUS O CTPOCHHUH
aToma. J[BoiicTBEeHHas MpHUPOJa MIEKTPOHA. ATOMHAs
opbutans. KBantosble uncia. [IpuHIMII MUHUMATH-
Hoit sHepruu. IlpaBuno Kneukosckoro. Ilpuaiun

27

31




BCIICCTB

sanpera Ilaymu. IlpaBuno I'ynma. OnexkTpoHHBIE
KOH(pHUTypaIlMHaTOMOB X HOHOB.

Ilepuoguydeckuii 3aK0H U TEPUOJUYECKAS] CHCTEMA
a1eMeHToB. [leproguueckue CBOMCTBA 3JIEMEHTOB.
Pagmycer atomoB. DHeprus monHm3anmun. CpoacTBo K
ANEKTPOHY. DIEKTPOOTPHUIATENBHOCTE.  [lepnoau-
YECKOE€ W3MEHEHUE KUCJIOTHO-OCHOBHBIX U OKHCIIHU-
TEJIbHO-BOCCTAHOBUTENBHBIX CBONCTB BEIIECTB.
Xumudeckasi cBsizb. KoBasieHTHas cBsi3b. Meron Ba-
JICHTHBIX CBsI3EH. OOMeHHbIT U JIOHOP-
HO-aKICNTOPHBI MEXaHH3M O0pa3oBaHUsA KOBa-
JICHTHOW CBsi3U. [ MOpMAM3anus aTOMHBIX SJIEKTPOH-
HBIX opOuTajeil, reoMeTpuiecKkas CTPyKTypa MoJie-
Kkys1. MonHas cBsa3b. Metammueckass cBs3b. Bono-
pOJIHas CBSI3b.

CBoiicTBa W peakIMOHHAs CIIOCOOHOCTH BEIIECTB,
COCTaBJISIFOIIUX OCHOBY CTPOMTEIBHBIX MaTEpUAJIOB.

OCHOBEI
XUMHUYECKOH
TePMOANHAMH
KH ¥ KHHETUKH

Xumudeckast TepMoauHamMuka. OCHOBHBIE ITOHATHA
XMMHUUYECKOl TepmoauHamuku. [lapamerpsr cocTos-
Hust. TepMmonuHamudeckne (QYHKIHMH: BHYTPEHHSA
SHEPTHS, SHTANBITHS, SHTPOMHS, n3obap-
HO-M30TepMHYECKHH moTeHnuai. llepBoe u BTOpoOe
Hayasa TePMOJUHAMHUKH.

OHepreTnka XHMHUYECKUX IporeccoB. 3akoH ['ecca u
CIISICTBHSL U3 HEro. DHTajbluu oOpa3zoBanus. Tep-
MOXUMHYECKHE YypaBHEHUS. YCIIOBHS CaMOIPOU3-
BOJIBHOTO MPOTEKAHUS MPOILIECCOB B M30JIMPOBAHHBIX
1 HEU30JMPOBAHHBIX CHCTEMaX.

Xumpndeckast KMHETHKa. CKOpPOCTh XMMHUYECKHX pe-
akiuii. IloHsiTHe 00 aKTUBHBIX MOJIEKYJaX, JHEPTHU
aKTHBAIM{, aKTHBUPOBAHHOM KOMIUICKCE. YpaBHe-
HHe AppeHnyca. 3aBUCHMOCTb CKOPOCTH PEaKkInH OT
KOHLICHTPALMH ¥ TEMIIEPATYpBhl. 3aKOH JICHCTBYIOMINX
Macc. KuneTnueckue ypaBHEHUS ISl TOMOTE€HHBIX H
reTeporeHHbIx mporeccoB. [Ipasuno Bant-T'odda.
MeTonpl perynupoBaHHs CKOpocTH peakiuil. Ka-
tann3. Karanmsatopel M KaTanuTHYECKHE CHUCTEMBI.
Teopuu xatanu3za. KonebarensHble peaknuy.
XUMHYECKOE paBHOBECHE. TepMOJUHAMMYECKOE U
KMHETHUYECKOE YCIOBHUS COCTOSIHUS PABHOBECHS.
Koncranta paBHoBecus. BimsHue n3MeHeHUA
BHEITHUX YCJIOBHH HA TIIOJIOXKEHHE XUMHYECKOTO
paBHoBecus. Ilpunuun Jle Hlarense. da3oBoe pas-
HOBECHE.

3aKOHOMEPHOCTH XHMMHYECKHX TIIPOIECCOB COBpe-
MEHHBIX TEXHOJIOTHI TPOM3BOJCTBA CTPOUTEIHHBIX
MaTepHaJIOB.

26

30

PacTtBopbI.
JucnepcHbie
CUCTEMBI

Obume mpencTaBIeHWS O pacTBopax. | uaparHas
teopust pactBopoB /.M. Menneneea. CriocoObI BbI-
paKeHHs KOHIEHTpAIlMd PacTBOPOB:  MaccoBas,
MOJISIpHadg O0Jid, MOJIApHasA, MOJIAJIbHas KOHICHTpa-
Ui, MOJSIpHAas KOHIICHTpalWs SKBHUBAICHTOB. BEI-
paKeHHE 3aKOHA SKBHBAJIIEHTOB VISl PACTBOPOB.
OOure cBoiicTBa pacTBOPOB: JABICHHE Iapa pac-
TBOPOB, KHIICHUEC M KPUCTAJUTH3ALUs PACTBOPOB. 3a-
koH Paymsa. Kpumockonwms, s0Oymmmockonus. Ocmoc,
ocMoTHYecKoe aaBieHue. 3akoH Bant-I'odda.
PactBops! anextponuroB. Teopust 3nmeKTpoiUTHYE-
cKkoll mucconmanuu Appenunyca. CreneHb W KOH-
CTaHTa Jauccoluanud. Peakuumu B pacTBopax 3JeK-
TponuToB. IOHHBIE paBHOBECHS U UX CMEIICHHUE.
OnexkTponuTHYecKkas IUcconmanys Bozabl. MoHHOE
npous3BeneHne Boabl. BogopoaHbiii mokasarens. Me-

0,5

26

27,5




tonsl onpenenenus pH. pH-unaukaropsl. ['maponus
cosiedt. CoJu, TUAPONU3YIOLIMECS IO aHUOHY, MO Ka-
TUOHY, Heruaposnsyromuecs conu. M3menenune pH
cpensl Ipy ruaponuse. bydepHsie crucTeMsl.
JlucriepcHble CHCTEMBI, UX KIACCH(HKAIMS, METOMIBI
NoJIydeHUsA. TepMoauHAMHUYECKass HEYCTOWYUBOCTH
TeTEePOTeHHBIX AUCIIEPCHBIX cHcTeM. IIoBEepXHOCTHBIE
sBieHus1 U ancopOuws. Kommonmasle pactBopsl. Ku-
HeTHYeCKas M arperaTuBHas yCTOWYHBOCTb KOJUIO-
unHbIx cucreM. Koarynsanusa. CequmeHTaIus.
CrpoutenbHble MaTepHaibl KaK  HMCKYCCTBEHHBIE
JUCTIEPCHBIE CHCTEMBI.

4 |DneKTpoXuMHu
YecKue
TIPOTIECCHI

ONEeKTPOXUMUYECKHE CHUCTEMBI. OJIEKTPOJHBIN IMO-
TEHLUaJI, MEXaHU3M €ro BO3HUKHOBEHHUS. YpaBHeE-
Hue HepHcTa. DAeKTpOoXUMHYECKUH Psi HAIPSXKCHUH
MeTajuIoB. THIIbI 311EKTPOAOB.

lanpBaHMueckue nsnemeHThl. M3mepeHue 31eKkTpo-
JABIOKYyIEel cunbl. [onaspusanus u nepeHanpsKeHue.
XUMHUYECKHE UCTOYHUKU TOKA: MEPBHYHBIE TabBa-
HUYECKHE DJIEMEHTBI, AKKyMYJSATOpPBI, TOIUIMBHBIE
JJIEMEHTHI.

Kopposus metamnoB. Buapl koppos3un. MexaHu3M
3IEKTPOXUMHUYECKOI KOPpO3HUH. 3aIKTa METAIIOB OT
Koppo3uu. OnekTponus. Ilporeccel, mpoTekaromye
IIPU 3JIEKTPOJIM3E BOJIHBIX PACTBOPOB JJIEKTPOIUTOB.
3axonbl Dapages.

05

26

27,5

5 |[lommmepsr n
OJIMTOMEPBI

OneMeHThl opraHudeckor xumuu. [loHsTre o moiu-
Mepax u onuromepax. OpraHndeckue U HeopraHude-
CKHE IoJIuMepbl. MeToabl CUHTE3a IOJUMEPOB: IO-
JuMepu3alusi, MOJIUKOHIEHcalus.  XUMHYECKOe
CTpPOEHHE M CBOWCTBA MOJUMEPOB. JlecTpykuus mo-
nuMmepoB. buononumepsl: monucaxapuibl, MOJUU30-
TIPEHBI, OCTIKU.

CrpourenbHble MaTepHualibl HA OCHOBE BBICOKOMOJIE-
KYJSIpHBIX coequHeHui. IlpuMeHeHue mnonuMepoB
IIPH U3TOTOBJICHUN OETOHOB.

05

26

27,5

6 XumMmuueckast
AACHTH(UKAI]
us

XuMmudeckass WACHTH(UKAIMS BEIIECTB. AHAIUTH-
yeckuii curHai. OCHOBBI Ka4eCTBEHHOTO M KOJIHYe-
CTBEHHOTO aHanm3a. KauecTBeHHBIE peaknnuu Ha HO-
HBl. XHUMHYECKHEe, QU3UKO-XMMHUYECKHe U (pusmue-
CKHE METOJbI aHa/IN3a U UX HCIONb30BAHUE B COBpE-
MEHHBIX CTPOUTEIBHBIX TEXHOJIOTHIX.

0,5

26

27,5

HTroro

4

10

157

171

HpaKTI/ILIeCKaH IIOAroTOBKa IIpH OCBOCHHH AWCHHUIIIIMHBI y‘-Ie6HLIM Ia-

HOM HE IIPEAYyCMOTpEHA.

5.2 Ilepeuenb 1a060paTOPHBIX padoT

OCHOBHBIE KJIaCChI HCOPIraHNYICCKHUX COCI[I/IHGHI/II‘/JI

Omnpenenenue TEIIOBBIX 3PPEKTOB XUMUIECKUX PEAKITHIA

CKOpOCTh XUMHUYECKUX PEAKIIUNA U XUMUYECKOE PABHOBECHE
OO61ue cBoiicTBa pacTBOPOB U PABHOBECHUS B BOJHBIX PACTBOPAX AJIEKTPO-

JINTOB

reTepOFGHHBIG AUCIICPCHBIC CUCTEMEI
OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pC€aKnuun
3HCKTpOXI/IMI/I‘ICCKI/I€ IIPOLECCChI

CBoiicTBa OpraHMYC€CKUX BCHICCTB M BBICOKOMOJICKYIISAPHBIX COC,Z[I/IHCHI/Iﬁ



(mosMMepoB)
KauecTBeHHBIN U KOTMYECTBEHHBIN XUMUYECKHUI aHAIHN3
YkaxuTe nmepedeHb 1a00paTopHBIX padoT

6 HIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
He npenycMoTpeHo y4eOHBIM MJIaHOM.

7/ OHEHOYHBIE MATEPHUAJIBI UISA ITPOBEAEHUSA ITPOMEXY-
TOYHOM ATTECTAIIMH OBYYAIOIINUXCSA MO JUCIUILINHE
7.1 Onucanue nokasareJieil 1 KpuTepueB OLICHUBAHUS KOMIIETEHIMIA Ha
Pa3JIMYHBbIX 3Tanax ux GopMHUpPoOBaHHSA, ONIMCAHME IIKAJ OLCHUBAHUS
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynpraTel TEKyIIEro KOHTPOJIA 3HAHUUM M MEXKCECCHOHHOM aTTECTAalUU
OLICHUBAIOTCA I10 CIEAYIOLIEH CUCTEME:
«aTTECTOBaHY;
«HE aTTECTOBaH.

Komme- PesyabTaThl 00y4yeHMsi, XapaKTepu3ylolue KpHTepHH ATTeCTOBAH He
TeHIUs ¢ opMHPOBAHHOCTL KOMNETEHUHH OLlEeHUBAHUS aTTeCTOBAH
OIIK-1 3HATh OCHOBHBIC 3aKOHBI W TOHATHS|AKTHBHas paboTa Ha | Bemosnenue pabot B |HeBwimonHeHne
XHMHH, CBOWCTBA OCHOBHBIX KIIacCOB|1a00PAaTOPHBIX 3aHs- | CPOK, MPEAYCMOTPEH- | paboT B CPOK,
HEOPraHWYECKUX M OPraHMuecKHx co-|THAX, BHITOTHEHHE HBIH B paboyux mpo- MpesycMOT-
N VHIVUBUAYATbHBIX rpaMMax peHHBIH B pa-
€JIMHCHUH, DJIEKTPOHHBIE CTPYKTYPHI M
3a/IaHU#, TECTOBBIX 004KX Mpo-
aTOMOB M Ha MX OCHOBE 3aKOHOMED-|.. ... rpaMMax
HOCTH M3MEHCHHS CBONCTB 3JICMCHTOB
¥ COCTUHEHUH, 0COOCHHOCTH 00pa3o-
BaHUS XUMUYECKOW CBSI3U B BEUIECT-
BaX, OCHOBBI XHMHYECKOH TEepPMOIH-
HAaMUKH W KHHETHKH, OCHOBBI JJICK-
TPOXMMHUYECKUX IPOIECCOB, MaTeMa-
THYECKOEe O(OPMIICHHE OCHOBHBIX 3a-
KOHOB XUMUU;
YMETh IPUMEHSATh XUMHUYCCKHE 3aKOHBI | AKTHBHAS paboTa Ha | Bremomaenune pabdot B |HeBwimomHeHne
UL pEleHMs] NPaKTUYECKUX 3a1ad, J'Ia60paT0pHLIX 3aHsi- CPOK, NIpEeAYCMOTPCH- pa6OT B CPOK,
NPHMEHATE PHOBPETEHHbIE 3HaHus 13| THAX, BHITOTHERHE HBII B pabo4mx mpo- MpesycMOT-
WHIUBUAYATbHBIX rpaMMax peHHBIH B pa-
Pa3IMYHBIX Pa3AesioB XUMHUU ISl TIPO- M
3aJ]aHUH, TECTOBBIX 004MX Tpo-
BECHUS  XMMUUCCKUX MPOUECCOB M|y oyt rpamMMax
CHUHTE3a XUMHUYCCKUX TPOIYKTOB IUIS
AJIEKTPOHHOHN MPOMBINUICHHOCTH;
BIIAJICTh HABBIKAMU IPAKTHYECKOTO|AKTHBHAs paboTa Ha | Brmosmenne pabot B |HeBwimonHeHne
MPUMEHEHHS 3aKOHOB XUMHUU IS pe- na60paToprIx 3aHs- CPOK, NpEeayCMOTPECH- pa60T B CPOK,
IEHHS MPAKTHHUECKNX 3272t MpH KoH-|THAX, BBIOTHERNE HBIH B pabouux mpo- TIpeyCMOT-
WHIUBUAYAITbHBIX rpammax PCHHEII B pa-
CTPYUPOBaHUU Paaro3IEeKTPOHHBIX M
3aJIaHuH, TECTOBBIX 0604HX MMpo-
CPEJCTB; METOAMHM  pacuera Mapa-f.. ... rpaMMax

METPOB XHUMHYCCKUX MPOHECCOB JIA

TEXHOJIOTUH  TMPOU3BOJCTBA  Pajuo-

OJICKTPOHHBIX CPEJICTB..

7.1.2 DTan mpoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI




Pe3ynbpTaThl MpOMEKyTOUHOTO KOHTPOJIS 3HAHUH OLlEeHMBarOTCs B 1 cemectpe
JUTSL OYHOM U 3a04HOM (hopM 00yUYEHUS [0 CUCTEME:

«OTIIUYHOY;

«XOPOLLOY;

«YIOBJIETBOPUTEIBHO;

«HEYJIOBJIETBOPUTEIILHOY.

Komme- | Pe3yIbTaThl 0Byuenusi, xapakrepu- Kpurepuu
3ylouue ouenuBal (Orauyno| Xopowo Yaosa. Heynos.
TEeHUHs C('l)OpMP[pOBaHHOCTL KOMIIETCHIIHH us
OIIK-1 |3Hath OcHOBHBIC 3aKoHBI u moHs-|Tect Brinonne | Bommonnenue | Beimonnenue B tecre
THSI XMMHH, CBOWCTBA OCHOBHBIX Hue tecta | tecta Ha 80- | Tecra Ha 70- | menee 70%
- 0 0 -
KJIACCOB HEOPTaHMYECKUX M Opra- Ha 90 90% 80% TpaBHIIb
N 100% HBIX OTBE-
HUYECKUX  COEJUHEHUH,  dJeK-
TOB
TPOHHBIE CTPYKTYpbl aTOMOB U Ha
WX OCHOBE 3aKOHOMEPHOCTH W3-
MEHEHHsI CBOMCTB DJIIEMEHTOB U
COCTMHEHUH, 0coOeHHOCTH 00pa-
30BaHMS XMMUYECKOH CBS3H B Be-
IeCTBaX, OCHOBBHI XUMHYECKOU
TEPMOJIMHAMUKNA U KUHETHKH, OC-
HOBBI DIJIEKTPOXUMHUYECKUX TIPO-
LIECCOB, MaTeMaThdeckoe o(opm-
JICHHE OCHOBHBIX 3aKOHOB XUMUH;
yMeTh TpPHMEHATh xuMudeckue|Pemenune |3amaun IIponemonctp | ITponemoncTp | 3agauu He
3aKOHBI JJI pelleHMs MpakTuye-|CTAHOAPTH |pelICHBI B MPOBAH BEP- | HMPOBAH BeEp- peLIeHBI
CKUX 3a7a4, IPUMEHSTH mpHobpe-|PX TTOJTHOM HBIA XOX pe- | HbIi Xo[ pe-
MpakTH4ec (00beMe H| IICHHS BCex, IICHUS B
TEHHBIC 3HAHUS W3 Pa3IAIHBIX
KHX 3a]a4 [[IOJIy4EeHBI |HO HE MOJIy4eH| OONBIIMHCTBE
pasicion XUMHUH JUIA HPOBCACHHA BEpPHBIE | BEpHBI OTBET 3a1a4
XIMHUYECKHUX MPOIIECCOB M CHHTE3a OTBETE BO BCEX 3a71a-
XAMHYCCKUX  TPOMYKTOB  JUIA yax
AEKTPOHHOH MPOMBIIIUICHHOCTH;
BIIAJICTh HABBIKAMU MpakTHyeckoro|Pemenne |3anaun IIponemonctp | Ilponemonctp | 3amauu He
IIPUMEHEHUSA 3aKOHOB XUMWH I IpuKIaI- peUICHbl B| HWPOBAaH BEP- HUpOBaH BECP- PCUICHBI
pelleHNs IPaKTHUeCKUX 3aa4 mipy [PIX 337131 |[10;IHOM HBIA X0l pe- | HBIA X0 pe-
B KOH- oObeMe H| MICHHS BCEX, IICHUS B
KOHCTPYHUPOBaHUU paanodexK- .
KpPEeTHOH  [moJydeHsl [HO He mojydeH| OoJbIIMHCTBE
TPOHHBIX — CPCACTE,  MCTONAMH|;ovier-  |BepHble | BepHBIi oTBET 3amadq
pacueTa NapaMeTpOB XMUMHUUYECKUX |0 06- OTBETEI BO BCEX 3a71a-
MPOIIECCOB JJI TEXHOJIOTHH Tpo-|mactu yax
H3BOJICTBA PaIHO3IEKTPOHHBIX
CPEICTB..

7.2 TlpuMepHbBIil NepevyeHb OLEHOYHBIX CPeACTB (THMOBbIE KOHTPOJIb-
Hble 33/IaHUS WJIM HHble MAaTepPHUAJIbl, HEOOXOAMMBbIE /ISl OLEHKH 3HAHMIA,
YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeIbHOCTH)

7.2.1 llpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTHPOBAHUIO
1. [Toy4yeHune ameTaTHOTOo IIeNIKa U3 IEJUTI0N03bI BO3MOXKHO OJlarofapst HaTu4Iuio B
HEW ...
O snoKkcHIHBIX PparMEeHTOB
O  MEeTUIIEHOBBIX TPYyNI

O

TUAPOKCUIIBHBIX TPy
O uukIM4eckux pparMeHTOB



2. O0BeM pacTBOpa XJIOpHIa KAJIbLIKS ¢ MOJISIpHOM KoHUeHTparueit 0,1 Monb/m,
HEOOXOIUMBIN AJIs ocaXkaeHUsl kapOoHaT-noHoB u3 200 mu1 pacTBopa kapOoHaTa
KaJusi ¢ MOJISIpHOM KoHUeHTpauued 0,15 Monb/i, paBeH  MUJUTWJIMTPaM.

O 200 O 100

O 150 O 300

3. Kucibie comu o0pa3yroTcest B peakImsX, CXeMbl KOTOPBIX HMCIOT BU] .
o Zn(OH), + HCI o KOH + H,S0,
o CaCOs3+ H,0 + CO, o 2KOH + H,S0,

4. B COOTBETCTBUM C TEPMOXUMHUYECKAM YPABHEHUEM

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

115t mostydeHust 560 r xerne3a Heo0X0AUMOo 3aTpaTuTh K[k Tera.
O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuM OEJIKOB B BOJIHBIX PaCTBOPAX KHUCIIOT U IIEI0UeH
MIPOUCXOIUT UX ...

O BbeICAIMBaHHUE O oxuciecHue

O koHzeHcamus O rugponus

6. /{51 kauecTBEHHOTO OOHAPYKEHHS KapOOHAT-UOHA UCTIOIB3YETCSI PACTBOP
O cpenneut conu O CHUJIBHOIO OCHOBAaHUI
O opraHnyeckoro MHAUKaToOpa O  CHJIBHOM KUCHOTHI

7. Ha BHelIIHEM SHEPreTUYECKOM YPOBHE aToMa 3JIEMEHTa, 00pa3yrolero
BbICIIUI ruApokcuy coctaBa HI03 - coepKuTca  3JIEKTPOHOB.

O 6 O 7

O 5 O 4

8. IIpu paboTe rambBaHMYECKOTO AIEMEHTA, COCTOAIIETO U3 CEPEeOPSHOTO U Me -
HOTO 3JIEKTPOI0B, nmorpyxeHubix B 0,01 M pactBops! ux HutpatoB (E°(Ag+/AQ)=
0,80 B, E°(Cu*/Cu)= 0,34 B), Ha KaTo/e IPOTEKAET PEaKIHs, yPABHEHHE KOTOPOii
UMEeT BUL...

O Cu* +2&=Cu° O Ag°-&=Ag+

O Ag'+é&=Ag° O Cu®-2&=Cu’+

9. Peakiueit noimMepu3aliud MOKHO MOJYYUTh BEIIECTBO, Ha3BAaHUE KOTOPOTO
O nepioH O auHTpoH
O mnaiinon O Tteduon

10. CBeyeHne aTOMOB, MOJIEKYJI WJIM JPYTUX YaCTHUL], BO3HUKAIOIIEE MPH dJICK-
TPOHHBIX TIEpexo/ax U3 BO30YKJIEHHOIO COCTOSTHUS B OCHOBHOE, Ha3bIBACTCH. ..
O smuccueit O penakcauuei

O moMHHECHEHIUEN O ¢dotomerpueit



11. Atomsl yrinepoaa B moJiekyie C,H, HaxoAsTCsS B COCTOSHUU -

ruopuIU3aIuu
O sp° O sp
O sp’ o sp*

12. J1nst cMelnieHrst paBHOBECHS B CUCTEME

H2(F) + S(TB)=H28(r), ArHO = -21KI[)K

B CTOPOHY 00pa30BaHUs CEPOBOAOPOIa HEOOXOAUMO ..

O NOHM3UTH JaBJICHUE O NOBBICUTH JIaBJICHHUE

O  BBecCTH KaTaau3arop O MOHU3WUTH TEeMIEPATypPy

13. B kauecTBE HU3KOMOJIEKYJISIPHOTO BEHIECTBA B PEAKIMAX MOJTUKOHICHCAIINU
yarie Bcero oopasyercs ..

O H.S O H)O
O CO, O NacCl

14. BemiecTBo, U3MEHSIOIIEE CBOK OKPACKY B 3aBUCUMOCTHU OT pH cpenibl
Ha3bIBAECTCA ...

O kpacurenem O  3IeKTpOJIUTOM

O peareHTOM O wunaUKaTropom

15. lns mpurotosnenus 2 1 0,1 M pactBopa NaOH TtpebOyercss T
TUAPOKCUJIA HATPHS

O 40 O 4

O 16 O 8

16. 1151 mOBBILIEHUS! TEMITEpATYphl KUTIeHUs pacTBopa Ha 1,04°C
(Enzo = 0,52rpan.kr/mMmomb) HE00X0UMO, YTOOBI KOHIIEHTPAIIHS

PACTBOPEHHOT'O B HEM HEAJIEKTPOJIUTA COCTABIIsIIA MOJIB/KT.
O 2 O 02
O 0,1 O 1

17. KoaddunueHnt nepea MOJIEKyIOH BOCCTAHOBUTEINS B YPAaBHEHUN PEaKIIUN
K,Cr,0; + NaNO; + H,SO,4 = Cry(SO4); + NaNO3 + K,SO4 + H,O pasen

O 3 o 2

O 1 O 4

18. I[IpogykTamMu, BBIAEISIOMMMUCS Ha HHEPTHBIX JJIEKTPOJIAX MIPHU AIIEKTPOJIA3E
BOJHOTO pacTBOpa cyib(ara HATPHsl, SIBISIFOTCH ...

O Nauo0O, O NauSO,



O H2H02 O H2HS

19. TIpyu OMOIIM JTAKMyCca MOKHO Pa3IMYUTh PACTBOPHI CONEH
O FeCl, u A1Br3 O Na,SO, u NaCl
O NaClu Na,SO; O K,S0O,u CaBr,

20. Ecnu yBennuuTh gasieHue B 10 pa3, TO CKOPOCTb MPSMON PEAKIIUU
H; (r) + Br, (r) = 2HBr(T), npu ycJlI0OBUU €€ 3JI€MEHTAPHOCTH, YBEIUYUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 IlpumepHBIii IepeveHb 3a1aHUM U1 pellleHUs CTAHIAPTHBIX 32124
Tema 1. OcHOBHBIE CTEXHOMETPUYECKHE 3AKOHbI
U pacyeTsl 10 YPABHEHUAM peakuui

3agava. B3anmoeicTBHE aqlOMUHHAS C PACTBOPOM COJISTHOWM KHMCIJIOTBI IIPO-
TEKAeT 110 CIEIYIOUIEH peaKkuu:
2Al + 6HCI — 2AICIl3 + 3H;1
B peakuun ydactByror 2,7 kr amoMuHus. Paccuuraiite 00beM Bopopoja,
BBIICJIMBILIETOCS B X0J1€ PEAKLUH, IPOTEKAOIIEH IIPH HOPMAJIBHBIX YCIOBUSX, a TAK
e mpu temmeparype 28 °C u masnernn 102 kIla; aBCOMOTHYIO TUIOTHOCTH BOJIO-
pola M IUIOTHOCTH BOJOpPOAA MO BO3AYXYy; Maccy 0OO0pa3oBaBLIErocs XJIOPHUAA
AIFOMHUHUS Y1 MAaCCOBYIO J0JIIO AIIFOMUHMS B HEM.
Pemenne. Peakiys mpoTekaer no ypaBHEHUIO
2Al + 6HCI — 2AICI; + 3H; 1.
B Bune Tabnuupl npeacTaBUM MOJIIPHBIE MACChl, KOJTUYECTBO MOJIb U COOT-
BETCTBYIOLIIME UM MAacCChl YYaCTBYIOIIUX B PEAKIUU BEILECTB.

Al AlCl; H,
M, r/™Mons | 27 |27 +3-35,5=133,5 | 2
v, MOJIb 2 2 3
m=Mwv, Tt | 54 267 6

YroObl HaliTH 00BEM BOAOPO/A, BBIACIUBIIETOCS B PEAKIUU MMPU HOPMAaJIbHBIX yC-
JIOBUSIX, COCTABUM ITPOIIOPIIHIO:

54 r Al Beiensirot u3 kucioTsl (22,4:3) 1 Bogopoza (10 ypaBHEHUIO PEAKIIUN)
2700 r Al BeimenstfoT U3 KuciaoThl V, 11 Bogopo/a (1o yCIOBHIO 3a/1a4H);

Vy = 2700 '54212'4 3 = 3360 1.

Jlnist yCIIOBHA, OTJIIMYHBIX OT HOPMAIIbHBIX, O0BEM ra3za paccyuTaeM IIo
ypaBHeHHO (1.4):

_v-R-T _3360-831-(273+28) _
X7 p 22,4-102
i 1o ¢popmye (1.3):

\Y 3678,4 1,




_ Ppo-Vo'T 101-3360 - (273+28)
X P N 273 -102

AOGCOIOTHYIO TIOTHOCTH BOJIOpoAa paccunTaem 1o popmyre (1.6):

My 2

PH =7V, 224

OTHOCHUTEINIbHYIO TUIOTHOCTB BOJIOPO/IA IO BO3AYXY paccuutaeMm 1o dopmyde (1.8):

D6030 _ M (Hp) :i

(H2) M(603()) 29

Maccy o0pa3oBaBIIerocs B peakiny XJIOPUIA JKejle3a pacCuuTaeM 1o ypaBs-
HEHUIO PEaKIIMH, COCTABHUB MPOIIOPIIHIO:

V

=3678,4 1.

=0,09 r/n.

=0,07.

2700 Al obpazyror M AlCl,

54r Al o6pasytor 267 r AlCIs;

2700-267
m =————=13350r.
AlCI, 54 r

Maccosyro momo kene3za B AlCl; paccuntaem, HCX0Asi COOTBETCTBECHHO M3
aTOMHBIX U MOJIIPHBIX Macc aTOMOB ¥ MOJICKYJI.
133,5 r AICI; cocrasisror 100 %
27r Al cocTtaBisAl0oT  x %;
27-100
X =

133,5
Tema 2. Kitaccbl HeOpraHm4ecKux coeIMHEHNH

= 20,22 %.

3amava 1. Kakue U3 nepeyncieHHbIX HUKE BEIIECTB SABJISIIOTCS OKCUIAMU:
H,CO;, BeO, K,0, SO,, Mg(NOs),? Ykaxkute ux cBOicTBa (OCHOBHBIC, KHCIIOTHEIC,
amdoTtepubie). Hanuiure ypaBHEHHUS peakilvil, TOKa3bIBAIOIIMX XapaKTep OKCH-
JIOB.

Pemenue. B Hamem mpuMepe KHUCIOTHBIM OKCHAOM sIBIIseTCs okcun SO;.
[Tpu B3auMOIEUCTBUM C BOJOW OH 00pa3yeT CEepHHUCTYIO0 Kucioty H,SO3, ¢ OCHO-
BaHUSIMU U OCHOBHBIMU OKCHUIaMU — €€ COJIH:

SOZ =+ H,O — H. 2803;

802 + 2L|0H — L|2803 + HgO,

SOZ + Na20 — N612303.

Oxkcupn K,O 1nposBisieT OCHOBHBIE CBOMCTBA, pacTBOPSIETCS B BOJie C o0Opa-
30BaHUEM OCHOBaHMS. B3aMMOJIEHCTBYET C KUCIOTAMU U KUCITOTHBIMU OKCHUJIAMH C
oOpa30BaHUEM COJIEH B COOTBETCTBUH CO CICAYIOIIMMH PEAKITUS MU:

KO + H,O — 2KOH;

KO + 2HClI —2KCl + H0;

K20 + C02 — K2C03.

BeO — amdorepHsiii okcua, HEpacTBOPUMBIM B Boae. EMy cooTBeTrcTByeT
TUAPOKCHU], MPOSBIISIONINNA KUCIOTHBIE cBOMCTBA (H,Be0, — K1CI0Ta) U OCHOBHBIE
cBoiictBa (Be(OH), — ocHoBanue). AMGOTEpHBIE OKCHIbI B3aUMOJICHCTBYIOT C



KHCJIOTaMH M MIEJI0YaMHU, a TAKXKE C KUCIOTHHIMU U OCHOBHBIMU OKCHJIAMH C 00-
pa30BaHUEM COJIEH:

BeO + 2HClI — BGCIQ + H,0,

BeO + CO, — BeCO;s;

BeO + 2NaOH — Na,BeO, + H,0;

BeO + K,O — K,BeO.,.

3agaua 2. CocTaBbTe ypaBHEHHS PEaKIMil MOJy4YeHHUsS BCEX BO3MOKHBIX
coJiel TP B3aUMOJAEHCTBUU THAPOKCUIA Oapusi U CEpHUCTOM KUcaoThl. HazoBute
IIOJTyYEHHBIE COJIH.

Pemenue.

Ba(OH), + H,SO; — 2H,0 + BaSO3; - cynbdut 6apusi.

IIpu HegocTaTOUHOM i1l 0Opa30BaHUs CPEIHEN COJIM KOJIMYECTBE OCHOBA-
HUS TIOJTy4aeTCs] KMCIIAsl COJIb:

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

JIyist mpeBpaliieHust KUCJION COJIM B CPEJIHIOI HEOOXOAUMO 00aBUTh OCHO-
BAaHUE:

Ba(HCO;g)z + B&(OI‘I)Z — 2BaCO; + 2H,O0.

[Ipu HemocTaToOuHOM JIJIs1 0Opa30BaHUs CPEIHEH COJIM KOJIMYECTBE KUCIOTHI
IIOJIy4aeTCA OCHOBHAA COJIb:

2Ba(OH), + H,SO;—2H,0 + (BaOH),SO3— runpokcocynb(ur 6apusi.

Heo6xo1uMo MOMHHTB, YTO MPABWIBHOCTh COCTABJICHUS XUMHUECKOU (Hop-
MYJIbI IPOBEPSETCS MO PABEHCTBY BaJEHTHOCTH (CTENEHU OKUCIIEHHS) OCHOBHOIO U
KHCJIOTHOTO OCTaTKOB. BaJ€HTHOCTP OCHOBHOI'O OCTATKa ONPENEISACTCS UYUCIOM
3amewjeHHbIX 2UOPOKCOZPYNN B MOJIEKYJIE OCHOBaHMS Ha KUCJIOTHBIN OCTAaTOK; Ba-
JIEHTHOCTh (CTENEeHb OKHUCJIEHHUS) KHCIOTHOTO OCTATKA — YUCIOM 3AMEUjeHHbIX
amomo6 BOAOPOAa B MOJIEKYJIE KACIOTHI HA OCHOBHOM OCTATOK.

3agaua 3. [IpuBenure ypaBHEHHE PEAKIMU TMOITYYEHUS THUAPOKCHUJIA aJFO-
Munus. Omnpenenure ero cBoiicTBa (mpuponay). Hanummre ypaBHEHUS peakiuii,
JIOKA3bIBAIOIINE UX.

Pemienue. I'mapokcup amrOMUHHS HENB3S NOJYYUTh HEIMOCPEACTBEHHBIM
B3aUMOJICMICTBUEM OKCHJIA AJIFOMUHUS C BOJOM, T.K. OKCHJI HE PACTBOPUM B BOJE,
IIO3TOMY €r0 MOXHO ITOJIYYHUTh CIAEAYIOLINM ITyTEM:

AI(NOg)g + 3NaOH — AZ(OH)g + 3NaNQO;.

['unpoxcuy amomunaus 00s1a7aeT aMPOTEPHBIMU CBOMCTBAMH, T.€. TBOMCT-
BEHHOM MPUPOJION, CIIEAOBATEIIBHO, MOXET B3aUMOJECUCTBOBATH KaK C KHUCIIOT-
HBIMH, TaK U C OCHOBHBIMH OKCHUJIAMU, TUIPOKCHUIAMHU.

Peakunu, moaTBEpKIAOIINE KUCIOTHBIE CBOMCTBA THIPOKCHIA!

Al(OH)3 (HAIO,) + KOH — KAIO; + 2H,0;

ZAI(OI‘I)g (HA'Oz) + BaO — Ba(AlOZ)g + 3H20
Peakuuu, moareep:kaaromrie OCHOBHbIE CBOMCTBA TUAPOKCHUIA!

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

2A|(OI‘[)3 + 3S0; — A|2(804)3 + 6H,0.

Tema 3. JHepreTuka U HANPaBJICHHOCTh XMMUYECKHUX MPOLECCOB

3aganue 1. PaccumTaiite TemnoBoil 3¢(eKT XuMUUYECKON peakiuu, mpoTe-



KAIOIIEH B CTAHIAPTHBIX H300apHO-U30TEPMUUYECKUX YCIOBUSX, 10 YPABHEHUIO:
CH4(2) + COQ(Z) — ZCO(Z) + 2H2(2)> €CJIn
NHPCH, = —74,8 xJI>x/Mo0Ib; AMHCO, = —394,0 x/I>x/Mo0b;
AfHO CO =-110,5 x/I»x/mo1b; AfHOHZ = 0 kJIx/MOJIb.
Vkaxure, Kakas 3TO peakius dK30- WIM dHI0TepMHuueckas. Kakoe koimuecTBo
TEIJIOTHI OyJeT 3aTpaueHo Ha noiaydenue 30 kr Bogoponaa?

Pemenue. TemnoBoit a3 PexT XuMudecKkoil peakiuu AH’, IIPOTEKAIOIIECH B
CTaHJAPTHBIX HM300apHO-U30TEPMUYECKUX YCIOBUAX, PACCUUTAEM, IIOJIb3YAChH
cieacTeueM 3akoHa I'ecca (3.1):

AHOZ P V'AfHOnpod.peaK -2 V'AfHOucx.s-sa
AH = (2-MHCO .y + 2:-0\HPH 5 ) — (AMHPCH y () + AH CO55.0)).
AH= 2 (-110,5) +2- 0 — (— 74,8 —394,0) = 247,8 kJIx.
Tax kak AH’> 0, T0 IPOLIECC SGHOOMEPMUYECKULL.

W3 ypaBHEHUS peaKlUu CIEIYyET, UTO JIJIs MOodyueHus 2 moJiel (vq) uinu 4 r (m
= v - M) Bomopoaa tpebyetcst 3arpatuth 247,8 k/x TernoTel. Ecnu B pe3ynbrate
npoiiecca o0pa3yeTcsi HHOE KOJIMYECTBO BeliecTna (V;), TO TEIJIOTY PacCUUTHI-
Baem 1o popmyre AH = v -AH°/ v,

v, = m/M, v, = 30-10%2 = 15-10° monei,
AH = 15-10° - 247,8/2 = 1,8585-10° k [Tk

3agauya 2. BO03MOXHO M CamMONpPOM3BOJIbHOE B3aUMOJIEHCTBUE KapOoHaTa

KaJIBIUSL M OKCHJIA KPEMHUS, MPOTEKAIOIIEe M0 YPABHEHUIO
CaCO3(Kp)+ SiOZ(Kp) — CaSiO3(K,,) + COZ(Z)
B CTAHJAPTHBIX U300aPHO-U30TEPMUUECKHUX YCIOBUAX?

Pemenne. Kpurepuem camMonpou3BOJIBHOTO MPOTEKAHMS MpOIEcCCa B 3a-

KPBITOW CUCTEME B M300apHO-U30TEPMUUYECKUX YCIOBHUAX SIBISIETCS yObUIH dHEP-
run ['ub6ca. PaccuntaeM wu3menenne sHeprum Imo6ca AGP B xome maHHO#M
peakiuy, Bocrons3oBasinch ypasaennem AG? = AH — T-AS°. Benuunny m3me-
HEHUS SHTAIBITNH PEAKIINH PACCUYUTAEM TI0 YPABHEHUIO:
AH=(A¢H® CO,,.) + AH® CaSiOs,)) — (AtH® Si04/y,) + AtH® CaCOsp)).
DHTanbuKU 00pa30BAHMS BCEX YUACTHUKOB PEAKIIUU OepeM U3 TaOJIUIbl CTaH-
JAPTHBIX (PU3NKO-XUMUYECKUX BEJTUYHH .

AtH’CO,.) = —393.5 xJIx/Monb; AiH° CaCOsyp) = —1206,0 KJIK/MOITB;

AtH®Si05 = —859,3 kJIk/Moib; AtH°CaSiOsy, = —1584, 1 kIK/MOIIb.
[TogcTaBuB 3HAUCHUS B YpaBHEHHUE, TIOJTYIUM
AH® =-363,5-1584,1 — (-859,3 — 1206,0) = 87,7 kJI.

Beruancianm usmenenne suTpormn ASCuIs peakiuu, mpoTeKaromei B CTaH-
JTAPTHBIX YCIOBUSX, UCTIONB3Ysl TaOIU4YHBIC JaHHBIE (Tabi.3.1).

S° CaCOsy,= 92,9 Jix/Momb-K; % SiOyp) = 42,1 Jlx /Momb-K;

S° CO,.) =231,5x/MonbK; $°CaSiOs ) = 82,0 Ix/monsK.
ASO = Xv- Sonpod -2Xv-S Oucx.e-e;
AS®=35°CO,,, + S° CaSiOs,) — S° SiOy4,) — S’ CaCOsyy),
AS°=82,0+231,6-92,9-42,1=178,6 JIx/K mwm AS°=0,179 xJIx/K.
PaccunTaem AGO, BOCIIOJIb30BABIINCH HalienHbMy 3Hauennsvu AH  u - ASY:
AG°=87,7 — 298 - 0,179 = +34,36 kJIx.
TTockonsky AG® > 0, To TaHHBIH TPOLECC B CTAHJAPTHBIX YCIOBHSX CaMOIPOM3-



BOJIBHO MPOTEKATh HE MOXKET.
Tema 4. XumMuueckasi KHHETHKA U PaBHOBecHe

3apaua 1. PaccuuTaiite, BO CKOJIBKO pa3 U3MEHUTCA CKOPOCTh PEAKIUU 00-
pazoBanus okcuaa cepsl (VI), mpoTekaroliei mo ypaBHEHHIO
250;) + Oy) — 2305,
a) MpHU yBEJIMUYECHUU KOHIIEHTpaIuu okcuaa cepsl (1V) B 2 pasza;
0) pHu yBEJIMYEHUU BHEUIHETO AaBJICHUS B 3 pa3a.
Pemenne. Kunernueckoe ypaBHEHHE pEaKklMH, COTJIACHO 3aKOHY AEHCT-
BYIOIIMX Macc, HMEET BUJ:

2
v=k-Cc -C
so, Oz
a) 3amuiieM KMHETUYECKOe ypaBHEeHHe Mpu KoHmeHTparuu SO, B JBa pasa
OoJIbIIIe NCXOIHOM:

v'=K-(2Cs0, )*-Co, =4-k-(Cso, )*-Co, .
3aTeM HaxXoaAuM OTHOIIICHHUC CKOpOCTGP’I mponccca:
1)_'_4-|(-(Cs()2)2-Co2 _

() k-(Cso,)* Co,

Takum oOpazom, ipu yBenuueHnu KoHueHTpauuu SO, B 2 pas3a CKOPOCTb
peakunu Bo3pocia B 4 pasa;

0) B JaHHOW peaKIMU BCE BEIIECTBA HAXOJATCS B Ta3000pa3HOM COCTOSIHUH,
MOATOMY MPU YBEJIIMUCHUH JaBJICHUS HaJl CUCTEMOU B 3 paza 00beM YMEHBIIIHUTCS B
TPU pasa, a KOHLUEHTPAIUS KaKJIOTO U3 PEarupyromiiux BEIIeCTB, CJIEI0BATEIIBHO,
yBenuuuTcs B 3 pasza. Torjga KUHETHYECKOE YpaBHEHUE 3alUIIEM:

0'=K-(3Cs0, )*3C0, = 27-K-(Cs0,)*-Coy |
o' 27-k-(cs0,)*-Co,

v k'(CSOQ)Z'COZ

Takum oOpa3om, Mpu yBEJIWYEHHM JAaBJICHHS B 3 pa3a CKOPOCTb PEaKIHUU
yBeIuuuTCA B 27 pas.

3anava 2. OkucneHue ceppl NPOTEKAET MO YPABHEHUIO

Sty + 02— SOz

Kak u3MeHHUTCsI CKOPOCTh 3TOM PeaKuy MPHU YBETUYEHUH PEAKIIMOHHOTO 00bEMa B
3 paza?

Pemienue. B ciydae reTeporeHHbIX peakiuii B ypaBHEHUE 3aKOHA JIEMCTBUS
MAacc BXOJIAT KOHILIEHTPAIIUHU BEIIECTB, HAXOIAIIMXCS B Ta30BOM (pa3e UM pacTBOPE.
Kunernueckoe ypaBHEeHUE Uil TE€TEPOT€HHON peakiMi 00pa30BaHMsI OKCHIA CEPBI
J10 U3MEHEHUS JABJICHHUS] UMEET BUJL:

=217.

CraenoBaTenabHO,

v=Kk-co,,

1ocJie yBeJIMueHnH 00bEMa B 3 paza KOHLUEHTpAIUS KUCIOPOIa YMEHBIIUTCS TaKXKe

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



vv_1 k-Co, _1

v 3 k-Co, 3

Taxum oOpa3om, Npu yBeIMYeHUH 00bEMA PEAKLMOHHOTO cocynaa B 3 pasza
CKOPOCTb PEaKLUUU YMEHBIIUTCS B 3 pa3a.

3agaua 3. Bo ckoJIbKO pa3 BO3pacTET CKOPOCTh PEAKIIMH, €CIIU TEMIIEpaTypa
yBemmuntcs Ha 40 °C? TemmeparypHbiii KO3)(OUIIMEHT peakiuy paBeH 2.

Pemenue. Cormacao ypaBaenuto Baat-I'opda (3.10)

t,—t
2 "
Uizy 10

Ut

CnemoBartenabHO,

1
PaccuuTtaeM, BO CKOJBKO pa3 YBETUUYHUTCS CKOPOCTh XMMHUYECKOW pEaKIUH, MOJ-
CTaBUB B YpaBHEHHE JaHHBIC U3 YCIOBUS 3a/1a4u:
40
Yo _ 2102418,
Oy
Takum 06pa3zom, npu HOBbIIEHHH TemiepaTypsl Ha 40 °C CKOpPOCTH TaHHON
peakuuy YBEIUUYUTCA B IECTHAIATh pas.
3amaua 4. Peakuus npu temmeparype 20 °C mporekaer 3a 45 c¢. Temnepa-
TypHBIH KO3((PULIMEHT CKOPOCTH peakiuu paBeH 3. Kakoe BpeMs motpedyercs s
3aBepineHus 9toi peakiuu pu 40 °C?
Pemenne. Paccuntaem BO CKOJBKO pa3 BO3pacTaeT CKOPOCTh PEAKLUU MpU
YBEJIIMYCHUH TEMIEPaTyphl, BOCIOIb30BABIINCH  ypaBHeHHeM Baut-I'odda

(3.10):

t —t
2"
%, _ ) 10
vy,
40-20
040 _3 10 040 _32_9g.
Uyo Uyo

Yem BbIlIE CKOPOCTh PEAKLIMH, TEM 3a 0ojiee KOPOTKHM MPOMEKYTOK Bpe-
MEHHM OHa MPOTEKAET, TO €CTh BpeMs MPOTEKaHUsl peakiuu (7) oOpaTHO MPOIop-
IIUOHAIBHO € CKOPOCTH () (3TO OTPaKEHO B ypaBHEHUU 3.5).

Yo _ Tty
R
Usn-T 1
20 *20
Orciona 40~ > : Tpo=—45=5
40 9

ITpu 40 °C peakums 3aKOHYHUTCS 3a 5 C.
3agaya 5. Hanumure BbIpakeHUs JJIs1 KOHCTAHT PAaBHOBECHUS CJIEAYIOIINX
pEAKIINI:
ZCO(Z) + 02(2) s ZCOZ(Z),
Cd(Owg(Kp) + COQ(Z) s CdCOg(Kp) + HzO(J,C).
Ot kakux (paKTOPOB 3aBUCUT KOHCTAHTA PAaBHOBECHSI?



Pemenue. Peakuuss 2CO,) + O, S 2C0O,. romoreHHas. Beipakenne
Il KOHCTAHTBI paBHOBECHS UMEET BU/I:

_lco.f
[coT-[o.]

Peaktus  Ca(OH)u,) + CO;.) S CaCOjs4p) + HyOp — TETEpOTCHHAS,
II0O3TOMY B BBIP@KEHHUE JJIs KOHCTAHThl PaBHOBECUS BXOJAT KOHLIEHTPAlMU Be-
IIECTB, HAXOASIINXCS B KUIKOM MJIM ra3000pa3HOM arperaTHOM COCTOSIHMU. BbI-
pakeHHe KOHCTAHTbl pABHOBECHUS UMEET BUJI:

« _[1:0)
[co:]’
KoHcTanTa paBHOBECHsI 3aBUCUT OT IPHUPOJAbl PEATHPYIOUIMX BEIIECTB U
TEMIIepaTypbl, HO HE 3aBUCHUT OT KOHIIEHTPALIMH BEIIECTB U JIABJICHUS.
3agaya 6. B cucreMe ycTaHOBHIIOCH paBHOBECHE:
2Hl,,, S Hyp+ 1o, AH® >0.
Kak Hamo u3MeHuTh TemnepaTrypy, JaBJICHHE U KOHILIEHTPALUIO PEareHToB,
4TOOBI CMECTUTH PABHOBECHE B CTOPOHY TE€UEHUS MPSAMOM peakiuu?
Pewmenne.

1. Tpsimast peakims sHgorepmudeckas (AH® > 0). CormacHo mpuHIuITYy
Jle Illarenbe npu yBEIWYEHUU BHEILIHEW TEMIEpaTypbl PaBHOBECHUE CMEIIACTCS B
CTOPOHY 3HJIOTEPMHYECKOro Iporecca (MAYLUIEro C MOTJIOMIEHUEM TEIUIOTHI).
CrnenoBaresibHO, AJI1 CMEILEHUS PaBHOBECHs BIIPAaBO TEMIEPATypy HAJ0 YBEIIHU-
YUTh.

2. B peakuuu u3 n18yx mosieir HI momydaerca no ognomy momto Hou |, T.€,
BCEro JIBa MOJIS, TO9TOMY M3MEHEHHE JaBJeHHs He OyAeT OKa3bIBaTh BIUSHUE HA
CMeEILIEHUE PAaBHOBECHUS CICTEMBI.

3. CMenieHne paBHOBECHS BIIPABO MOYKHO JOCTUYb YBEJIMYEHUEM KOHLEH-
tparuu HI wim ynanenuem wu3 cucrtemsbl H, u |, 4To mpuBeneT K yBEITUYEHUIO
CKOPOCTH MPSIMOU pEaKIIUH.

Tema 6. PacTBOpBI 3J1EKTPOJIUTOB

3apmauya 1. CoctaBbTe MOJIEKYJSIPHBIE U MOHHO-MOJIEKYJISIDHBIE YpaBHEHUS
peakuuii B3aumojeicteus mexay pacrBopamu BaCl, u Na,SOy4, Na,CO3z n HySOy,
CH3;COONa u HCI, Fe(OH); 1 HNO:s.
[Tpu cocTaBICHINN HOHHO-MOJICKYIISIPHBIX YPABHCHHUM 3TH COCTMHCHHMS 3aITMCHIBAIOT
B MOJICKYJIIPHOU (hopMe, CUITHHBIC PACTBOPUMBIE IJIEKTPOIUTH — B BUJIE NOHOB.

Jlna peakuyu:

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

P P H P

CUTIbH.ONI.  CUTILH.IIL. CUTIbH.I]L. CUTIbH.IIL.

Ba’" + 2Cl~+ 2Na* + SO,°~ — BaSO,| + 2Na* + 2CI~ (monHoe noHHO-
MOJIEKYJISIPHOE YpaBHEHUE),

Ba®" + SO,°~— BaSO,| (coKpaleHHOE HOHHO-MOJICKY/IPHOE YPABHEHHE).



Peakmust BO3MOKHA, TaKk KaKk OHa COTMPOBOXKIAETCS 0Opa30BaHWEM TPY/IHO-
pactBopumoro coeauHeHus: BaSO,.

Na,CO3 + H,SO4 — Na,SO4 + H,0O + CO,1

p p p cnab.on.  eas

CUTbH.IIL. CUNBH.I]I. CUTBH.I]I.

2Na* + COz%+ 2H"* + SO~ — 2Na* + SO.*~+ H,0 + CO,1

2H* + CO4*~— H,0 + CO,1.

Peakrust mpoTekaeT, Tak Kak COMMPOBOXKIAETCS 00pa30BaHUEM 2A3000pA3HO20

coeounenusi CO, u craboeo sanexmponuma H,0 .
CH3;COONa + HCI — CH3;COOH + NaCl,

p p p p
CUTIbH. DL, CUTBH.IIL. cnao.on. CUNBH.IIL.
CH;COO™+ Na" + H" + ClI”— CH;COOH + Na™ + CI,
CH3;COO™+ H" — CH;COOH.
B pesynbraTe 310i1 peakuuu odpasyercs ciaderii snexrpoaut CH;COOH.
Fe(OH); + 3HNO; S Fe(NO3); + 3H,0
H p p cnab.o.
cnab.oi. CUbH.I]L. CUTbH.I]L.
Fe(OH); + 3H" + 3NO;~ 5 Fe®* + 3NO;+ 3H,0
Fe(OH); + 3H" 5 Fe** + 3H,0.
Peakiust oOpatnMa, Tak Kak Cped UCXOTHBIX BEIIECTB U CPEAH MPOITYKTOB
PEaKIMH ECTh CIa0bIC JICKTPOJIUTHI.

3agaua 2. Beruuciure pH pactBopa THAPOKCHIA KalbLUS C MOJISIPHOM
koHuentparmeit 0,005 moinb/n, cunras nuccormaiuto Ca(OH), noaHON.

Pemenne. pH = — Ig [H']. Tuapokcua xamblys Opy JUCCONUALUM 00pa-
3yeT MOHBI Kablus U ruapokcua-nousr: Ca(OH), 5 Ca® + 20H~. Komrentpa-
s moHoB OH cBs3aHa ¢ KOHIIEHTpallie MOHOB H" woHHBIM MPOU3BEACHUEM
Bombl: [H'] - [OHT] = 10™*. Otcroma [H*] = 107/ [OH].

N3 ypaBHeHUs qucconUaii  CIEAYET, YTO

[OHT] =2 [Ca(OH),] =2 - 0,005 =0,01 monb/1.

[H"]=107%0,01 =10 * mons/n;  pH =—1g 107 = 12,

7.2.3 IlpumepHbIii epevdeHb 3aJaHUi 11 pellleHus1 NPUKJIATHBIX 32124
3agava. ["albBaHMYECKUIN 3JIEMEHT COCTOUT M3 XPOMOBOTO U OJIOBSTHHOI'O
AJIEKTPOJOB B PacTBOpax WX HUTPATOB. COCTaBbTE CXEMY T'aJIbBAHUYECKOIO 3Je-
MEHTa, HalUIINTE YPaBHEHUS AJIEKTPOJHBIX MPOIECCOB M TOKOOOpasyromien pe-

Cc ¢
akimy. Beramennre DJIC: a) mpu CTaHAApTHBIX ycloBusx ( Cre™ = “sn?f - 4

c Cc
MOJIB/TT); 6) IPU KOHIEHTpaluax Cro" = ~Sn*" =001 MOJIB/II.

Pemrenne. [Ipu cxemaTnuecKom 3anmcy raibBAHUYECKOTO AJIEMEHTA TPAHULA
pazzieiia Mexay METaIOM M PacTBOPOM 0003HA4YaeTCs BEPTUKAIBHOM 4YEpPTOH,



rpaHulla MEXIY PacTBOPAMH JJIEKTPOJIUTOB — JIBOWHOM BEPTUKAJIBHOW YEPTOU.
AHOJ 3aIIMCBIBAETCS CIIEBA.
CpaBHMM  CTaHAApTHBIE  JJEKTPOJHBIE  IMOTEHUHUAIBl  METAJJIOB!

Bers /e = g4 B, E?/s= 014 B X 7
=-0, , = -0, . Xpom, Kak 6oyiee akTUBHBIA METaJI,

SIBJISIETCSI aHOJIOM, a OJIOBO — KaTOJIOM.

3anuineM cxemMy rajJbBaHUYECKOTO JIeMEHTA!

(-) Cr| Cr(NO3)s || SN(NOs), | Sn (+)
wm () Cr|Cr®* || Sn* | Sn (+);

AJIEKTPOJIHBIC MTPOIIECCHI:
anonueiii:  CrP— 3e¢” — Cr¥*  (mporece okucnenus), X2
katonHeii: Sn°" + 2¢” — Sn®  (mpomecc BOCCTAHOBIICHHS); X3

ypaBHEHHE TOKOOOPA3YIOIIEeH peaKIuu:
2Cr°+3sn** — 2Cr** + 3sn’,
Berauciaum anextpoasrkyiyto cuiy (31C):
a) ctannaptayo DJ1C €% 1o ects DJIC smemenTa MpU CTaHAAPTHBIX YCIIO-
BUSIX, KOTJIa KOHIIEHTpAllUM HOHOB MeTajula paBHbI 1 MOJB/, paccuuTaeMm IIo

YpaBHEHHUIO:
0

80 = Eokamoda _EOaHOOa = ESn2+/Sn0 - E((_)‘,r3+/Cr0 )
£°=-0,14 - (- 0,74) = 0,60 B;
6) B YCJIOBHAX OTIMYHBIX OT CTAHAAPTHBIX CHadalla pacCiUTacM II0 ypaB-
HEHHIO HepHCTa OTACIIBHBIC DJICKTPOJHBIC ITIOTCHIMAIBI METAJITIOB:

0,059 lac
ESn2+/Sn0 _ E3n2+/3n° L 2 9Cqn2s |
E.o. 0,059 _ 0,059
sn? /SnO:_O’14+ T|g]_() 2=_0,14 + 5 -(-2) =-0,20 B;
. 0,059 c
ECrSJ“/Cr0 — ECr3+/Cr0 + 3 J ot

E_ s |
cr¥tfor® =074 + @ lg102=-0,74 + % (-2)=-0,78 B;

a 3aTCM IIO0 q)OpMYJIG BBIYHCJIMM QI[C, YUYUTBIBAs, YTO OJIOBO OCTAJIOCHh KATOAOM, a
IIMHK — QHOJOM:
E E
£ = sn2+/sn® _ “crdt/cr®
=-0,20 - (- 0,78) = 0,58 B.
3anuiineM CXeMy BO3HUKIIETO KOPPO3UOHHOTO JIEMEHTA!
Fe|H™*,HCO; |Ni.
0 —

Fe2+/Fe0
- 0 _
sBisieTcs anojoM, a NI — katogom  ( ENi2 N0 T 0,25 B).

Ha noBepxHOCTH kene3a (aHOa) MPOUCXOAUT MPOLECC OKMCICHHS.
0y. 0 > Z
YpaBHeHue aHoHOTrO nmpouecca (anox Fe'):  Fe' — Fe™ + 2e”,

Keneszo Fe 6onee aktuBHBIN MeTaiu ( E — 0,44 B) yem HUKEIb, OHO



Keneso B Bune nonoB Fe** mepexouT B pacTBOp, a HIEKTPOHBI IEPETEKAIOT
Ha HUKeNb. [[0BEepXHOCTh HHUKEINS 3apsDKaeTCsl OTPHUIATEBHO, K HEW U3 pacTBOpa
MOJIXOJISIT KATHOHBI BOJIOPO/Ia, MPUHUMAIOT 3JICKTPOHBI U BOCCTAHABIINBAIOTCA.

Ypasrenue karoaHoro npouecca (karox Ni’): 2H" + 2e”— H,.

Tema 12. Koppo3us u 3aura MeTANINYEeCKUX KOHCTPYKIM I

3agaua 2. M3genue u3 xkenesza ¢ NPUMEChI0 HUKEIS HaXOAUTCA BO BIAXKHOU
cpene, CoaepkKallen yriIeKUCHbIA ra3. YKaxKnATe, 0 KAKOMY MEXaHU3MY ITPOTEKAET
KOPPO3UOHHBIN MPOIIECC, U HAITUIITUTE €r0 YPaBHECHMUS.

Pemienne. YTieKucibiil ra3 B3auMoICHCTBYET ¢ BOJOM U 00pa3yeT cinadyro
yroyibHyto kuciory CO, + H,O S H,CO3, KoTopas IHUCCOLMHUPYET MO YpaBHE-
w0 H,CO3 S H + HCO5; . Takum o0pa3om, pacTBOp, B KOTOPOM HaXOIUTCS
uzzienue, OyeT MPOBOJUTE AJIEKTPUUECKUM TOK, U OKHCIUTEIIEM B HEM SIBISIOTCSA
katnonsl H'. Kopposus, ciefoBaTelbHO, IPOTEKAET IO JNEKTPOXUMHUYECKOMY
MEXaHHU3MY.

7.2.4 TlpumepHbIi NepeyeHb BOMPOCOB /JI1 MOATOTOBKH K 3a4eTy C
oueHkoi (1 cemecrp)

Cmpoenue gewyecmea u peaKkyuoOHHa:A CHOCOOHOCMb 6eULeCme
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUN: OKCHUJBI (KUCIOTHBIE, OC-
HOBHBbIE, aM(OTEpHBIEC), THAPOKCUABI (KUCIOThI, OCHOBaHUA, aM(OTepHbIE
TUAPOKCUJIBI), CONH. [IpHMHIMI KHCIOTHO-OCHOBHOTO B3aumojencTBus. Conu
KHCJIbIE, CPEHUE, OCHOBHBIE.

OO6mue KBaHTOBO-MEXaHUYECKUE MPECTABICHUS O CTPOEHHE aTOMa: BOJIHOBAs
MpUPOJIa MUKPOUYACTHUI] U AJIIEKTPOHOB, SJIEKTPOHHBIE 00Jlaka, aTOMHbIE OpOU-
Tanu, sanpo aroma. YpaBHenue llIpeaunrepa. KBaHToBbIE UKClIa KaKk XapakTe-
PUCTUKA COCTOSTHUS AJICKTPOHOB B aTOME: TJIaBHOE, OPOUTAJIbHOE, MarHUTHOE,
criuHoBoE. Turbl aToMHBIX opOuTanei. [IpuHIuUnbI pactipeeeHue IeKTPOHOB
B atome. [locnenoBarenbHOCTh 3aMOJIHEHUS aTOMHBIX OpOUTAJIel B COOTBETCT-
BuM ¢ ux sHepruen. [Ipasuio Kneukosckoro. [Ipunumn Ilaynu m npasuio
['yuaa. DnexTpoHHbIE KOHGUTYpAIMU aTOMOB ¥ HOHOB.

[Tepuonnueckuii 3akoH JI[.M. MenneneeBa. Ilepuomuueckass cucrema J[.U.
MenpeneeBa kak ecrecTBeHHas Kiaccudukamus 3jeMeHToB. CTpykTypa Tie-
PUOAMYECKON CHUCTEMBI: MEPUOJ, Psif, rpynmna u noarpynna. [lepuoaudnocTts
W3MEHEHHUE CBOMCTB 3JIEMEHTOB B Mpejiesiax MEPHUOJIOB U TJIaBHBIX MOJTPYIIIL.
DHeprusi MOHU3AIMHU, CPOJCTBO K DJICKTPOHY, DJIEKTPOOTPHUIATEILHOCTh. M 3-
MEHEHHE KHUCIOTHO-OCHOBHBIX M OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX CBONCTB
COCIMHEHUM.

Mexanu3m oOpa3oBaHusi KOBaJIeHTHOM CBs3u. OOMEHHBIH U JOHOP-
HO-aKIENTOPHBI MEXaHU3M O0pa30BaHMs KOBAJICHTHOW CBs3M. CBOMCTBA KO-
BAJICHTHOW CBs3u. CUrMa- U MH-CBSA3M, HANPABJICHHOCTh U JIHEPTUS CBS3H.
['uOpuan3zaius aTOMHBIX OpOWTaNield, TeoMeTphuecKass CTPYKTypa MOJICKYJI.
KoBaneHntHas cBsi3p nosnsipHas v HenossipHas. [lomsiprocTs Mosnekynn. MonHas
cBs13b. CTpoeHrEe COEAMHEHU C HOHHBIM TUIIOM CBS3U. Bal€HTHOCTH 3JIEMEHTOB
B HOPMaJIbHOM W BO30YKJICHHOM COCTOSIHHSIX: CTENE€Hb OKHCICHHUS W 3aps



aTOMOB B COCJJUHECHUSIX.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE MPOLECCHI. OKUCIUTENN, BOCCTAHOBUTEH.
Crenenp okucieHus. OnpeneieHnue OKHCIUTEIbHO-BOCCTAHOBUTEIBHON POJIU
COCIMHEHHUSI TI0 CTENEHU OKHCIIEHHUS aTOMOB. PaccTtaHoBka KO3 (UIIMEHTOB B
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMSIX METOJOM JJIEKTPOHHOTO OanaH-
ca.

Xumuueckas mepmooOuHaAMUKA U XUMUYECKAA KUHEMUKA
OCHOBHBIE TEPMOJIMHAMHUYECKHUE MOHSATHS: CUCTEMA, TOMOTEHHAs U T€TEPOreH-
Has CUCTE€Ma, W30JMPOBAHHAS 3aKpbITas CHCTEMA, CHCTEMA OTKpbITAs, mapa-
METPBI COCTOSTHUSI CHUCTEMBI, TepMoAuHamudeckue (QyHkuu. BHyTpeHHSS
3HEprus U dHTanbnus. TermnoBoil 3 PexT peakuuu. DHIOTEPMHUUECKUE U K3 0-
TEpPMUYECKHE Tpouecchl. 3aKoH l'ecca M CIEACTBUS, BBITEKAIOUIUE M3 HETO.
CranpapTHas SHTAJBINS 00pPa30BaHUS CIIOKHOTO BelllecTBa. TepMOXUMUYECKUE
ypaBHEHUSI. DHTPONUS U U300apHO-U30TEPMUYECKUN MoTeHnuan. HarpaBneH-
HOCTh XUMHUYECKHX TiporieccoB. |, || Hagana TepmoinHaMuKy.

Xumunyeckass KuHeTuka. CKOpOCTh XUMUYECKUX PEAKIUN. DHEPTHsl aKTUBALIMH.
VYpaBaeHue Appenuyca. 3aBUCUMOCTb CKOPOCTH PEaKIUMU OT KOHIIEHTpaIuu
pearupyronmx BELIECTB U JABIICHHS. 3aKOH JelcTBUA Macc. KuHetnueckue
ypaBHeHus. KoHCTaHTa CKOpOCTH peakuuu.
BnusHue Ttemmeparypel Ha CKOPOCTh XUMHMYECKOW pPEakUUH, MPaBUIIO
Bant-T'odda, Temneparyphslii koagpuuueHt. BausHue karanuzaropa Ha CKO-
pocTh peakuuu. CyIIHOCTb KaTaln3a.
[Iporiecchl oOpaTuMble U HeoOpaTUMbIe. XUMUUYeckoe paBHoBecue. KoHcTanTa
xumuyeckoro pasHoBecud. Ilpumniun Jle-Illarense. BnusHue temmeparypsl,
KOHIIEHTPAILINU, JABJICHUS U KaTAIN3aTOpa Ha CMEIICHUE PAaBHOBECHSL.
Pacmeoput
OO6mass xapakTepucTrka pacTBOpoB. CrocoObl BBIpAKEHUS KOHIEHTPAIUH
pacTBOpOB. MosipHasi, MOJIsUTbHAsE KOHLIEHTPALIMS, MOJISIPHAs, MaccoBast  J10JIs,
MOJISIpHAsi KOHIIEHTpalusl 3KBHBaJIEHTOB. JlaBneHuWe mapa pacTBOPOB. 3aKOH
Payns nnst pactBOpoB HEANEKTpOIUTOB. [IoHMKEHNE TeMIiEpaTypbl 3aMEP3aHUs
U TIOBBIIIICHUE TEMIIEpaTyphbl KUTeHUs pacTBopoB. Kpuockomnus, 30yminocko-
nusg. OcMoc, ocMoTHYecKoe TaBieHue. 3akoH BanT-T'odda.
Teopust 3IEKTPOIUTUUECKON TUccolraiuu AppeHryca. DIEKTPOIUTbI CUITbHBIE
u cnabpie. CTeneHb W KOHCTAHThI JUCCOIUALIMU. DJIEKTPOJIUTHYECKAS JTIUCCO-
[UALMS CUIBHBIX U CJIA0BIX DJIEKTPOJIUTOB: KUCIOT, OCHOBAaHUM, COJIEH B BOJIE.
Crynenuaras aucconuanusi. MOHHbIE peakuuu. YCIOBUSI TEUEHHS PEaKIMi
oOMeHa B pacTBOpax 3JIEKTPOIUTOB. DJNEKTPOIUTHYECKAST JUCCOIMAIUS BOBI.
HNonnoe npoussenenue Boasl (Kw). Bomopoansiii mokazarens pH kak Mepa
KHCJIIOTHOCTA M IIENOYHOCTU cpeabl. pH kucnor u ocHoBanuii. Ilonarue o6
uHaukaTopax. OKpacka MHIMKATOPOB B Pa3lIMUHBIX cpeAax. ['maponu3 comei.
Conu ruaposU3yrouMecs Mo aHUOHY, 10 KaTHOHY, HETUJIPOJIU3YIOIIUECS COMIH.
Nsmenenune pH cpensl npu ruaponmse. Bnusaue BHenHUX (akTOpoB Ha CTe-
NIeHb TOJIHOTHI THAPOIN3a. bypepHbie cucTeMBbI.

7.2.5 IlpumepHblii IepevyeHb BONPOCOB /sl OATOTOBKH K IK3aMeHY



(2 cemecTp)
Jlucnepchule cucmemui
['ereporennblie ArciepCcHbIE CUCTEMbI. [I0BEpXHOCTHBIE SABJICHUS U aJICOPOIIHSI.
JlucnepcHble cucTeMsl, Ux Kiaccudukanus. Kommonanbie cucteMsl. Y cToidu-
BOCTb JIUCIIEPCHBIX CUCTEM.
Xumusn HeopzaHuuecKuX 6AICYUUX 6euLecme
[TonyueHnue, MEXaHU3M TUApPATAIMU U KPUCTAIUIN3ALNHU, CBOMCTBA BO3AYIIHBIX
BSDKYIIUX MaTepHuanoB (CTpoOUTENbHAsI BO3YyIIHAS U3BECTh, rurc). [lomyueHue,
MEXAaHU3M THAPATAUWHA U KPUCTAIUIA3ALNHU, CBOMCTBA THIPABIMYECKUX BSIKY-
IUX MaTepuasioB (TUJpaBIMYECKas U3BECTh, MOPTIAHIUEMEHT). beToH, Kop-
po3usi 0€TOHA B Pa3IMYHBIX Cpeaax.
Inekmpoxumuueckue cucnemol
DJIEKTPOJHBIA TMOTEHUWANI, MEXaHW3M €ro BO3HHUKHOBEHHUS.  YpaBHEHUE
HepHcrta. DNeKTpOXUMUYECKUN psii HANPSHKEHUH METAIIIOB. THIBI 3JIEKTpO-
JIOB.
["anbBaHMUYECKUE 3IIEMEHTHI. M3MepeHue 37eKTpoaBrKyleld cuibl. llomspu-
3alUsl U MEpPEHANPHKEHUE. XUMHUYECKUE UCTOYHUKH TOKA: NEPBUYHBIE Tallb-
BAHUYECKUE JIEMEHTBI, aKKYMYJISITOPbI, TOIUIMBHBIE JIEMEHTHI.
Koppo3uss MetamioB. Buasl koppo3un. MexaHusm 3JIEKTPOXUMHUYECKOU KOP-
po3uH. 3alyTa METALIOB OT KOPPO3UU. MeTaminyecKue MOKpPbITHS.
Honumepot u onuzomepol
[Tonsitue o noaumepax u oaucomepax. OpraHUYECKUE U HEOPTaHMUYECKHUE MO-
JuMeEpbl. MeTOoIbl TOTYy4YEeHUS MOJUMEPOB: MTOJTUMEPU3ALMS, TTOTUKOHAEHCALIHS.
XUMHUUYECKOE CTPOCHHUE U CBOMCTBA MOJUMEPOB. [leCTpyKIusa NOJIUMEPOB.
buononuMepsl: monrcaxapuibl, HOJIUU3ONPEHBI, OETKHU.
Memo0obl Xumuueckozo uccie006anus 6euiecme

Xumuueckas uAeHTU(GUKAIMS BEIIeCTB. AHATUTHYEeCKUi curHayi. OCHOBHI Ka-
YECTBEHHOI'0 U KOJIMYECTBEHHOTO aHaiu3a. KauyecTBEeHHbIE peaklMy Ha HWOHBL.
Xumuueckne, PU3NKo-XuMUYeCKrue U (PU3ndecKrne MEeTO/Ibl aHAIN3A.

Opzanuueckue gajxcywiue CmpoumeibHbvle Mamepuanvl
Knaccudukarus opraHu4ecKux BSDKYIIMX CTPOUTENBHBIX MarepuanoB. bu-
TyMHBbIE BsDKyIIHE. [lonyueHue, CBOMCTBA, MEXaHU3MBI TBEPACHUS.

7.2.6 MeToauka BbICTABJIEHNSI OLIEHKH NMPH MPOBeAEHNUH MPOMEKYTOY-

HOM aTTeCTAlIUU

DK3aMeH MPOBOJUTCS MO TeCT-OMiIeTaM, Kax bl U3 KOTOpbIX coaepx uT 20

BOMpocoB M 3a1a4y. 1. Onenka «HeynoBneTBOPUTEIHHO» CTAaBUTCS B ClIydae, €CIu
CTYJEHT HaOpan MeHee 6 0asioB.

2. Onenka «Y JOBJIETBOPUTENIBHO» CTABUTCS B Cllydae, €Clid CTYJEHT HaOpas

He meuee 60 %

3. Onenka «XopoIo» CTaBUTCS B Cy4ae, €CJIM CTYACHT Habpan He MeHee

70%

4. Ouenka «OTINYHOY» CTAaBUTCS, €CITU CTYJICHT HaOpain He MeHee 85 %
7.2.7 IlacniopT OLIEHOYHBIX MATEPHUAJIOB



Konx
Kontpomupyemsie
Ne 1/t pasIIebI (TeMbi) KOHTpOIMpY® HanmenoBanue
JE— MOM OLIEHOYHOI'O CPEJCTBa
KOMIETEHINH
1 Crpoenue BemectBa u |OIIK-1 Tect, KOHTpOIBHAS paboTa,
peaKIMoHHAs CrIO0co0- 3aIUTa J1ad0paTOPHBIX
HOCTb BEILIECTB paboT, 3K3aMeH
2 OcHOBBI xummnueckoi [OITK-1 Tect, koHTpOsIBbHAS paboTa,
TepPMOIMHAMHUKH u 3alUTa J1ab0paToOpHBIX
KIHETHKH paboT, sK3aMeH
3 PactBopsl. Jucnepcusie |OITK-1 TecTt, KOHTpONBHAs paboTa,
CUCTEMBI 3alUTa 1a00paTOPHBIX
pabort, FK3aMeH
4 DNEKTPOXUMHUYECKHE OIIK-1 Tecrt, kKoHTpoONIBHAS paboTa,
MPOLECCHI 3aluTa 1a00paTOPHBIX
paboT, PK3aMeH
5 [Tonmumepst u onuromepst [OITK-1 Tect, koHTpoONbHAS paboTa,
3alUTa J1abopaTOPHBIX
pabort, FK3aMeH
6 Xumudeckas OIIK-1 TecTt, kOHTpOIBHAS paboTa,
UACHTUPUKALNS 3alUTa J1ab0paTOPHBIX
pabort, FK3aMeH

7.3 MeToanuecKkue MaTepUaJibl, onpeaejsoliue Mpoueaypbl olleHUBa-
HUA 3HAHUUA, YMEHUH, HABBIKOB M (UJIM) ONbITA JeATEJIbHOCTH

TecTtupoBaHue OCYIIECTBISICTCS, JTUOO TPH MOMOIIM KOMITBIOTEPHON CHC-
TeMBbl TECTUPOBAHUsA, JTUOO C HMCIOJH30BAHMEM BBIJIAHHBIX TECT-3aJaHUi Ha Oy-
MakHOM Hocutelnie. Bpems tectupoBanms 30 MuH. 3aTeM OCYIIECTBIISIECTCS IPO-
BEpKa TECTa 3K3aMEHATOPOM M BBICTABIISIETCS OIIEHKA COIJIAaCHO METOJIMKE BBI-
CTaBJICHUA OLICHKH MPHU MPOBEACHNUN MPOMEKYTOUHOM aTTECTALIUM.

Pemienne craHmapTHBIX 3a/ad OCYIIECTBIAETCS, JUOO MPH MOMOIIU KOM-
MBIOTEPHON CUCTEMBI TECTUPOBAHUS, TUOO C UCIIOJIb30BAHUEM BbIJJAHHBIX 33/1a4 Ha
OymaxHoM Hocutene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIISETCS
MPOBEPKA PEUICHUS 33/1a4 IK3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COTJIACHO Me-
TOJIMKH BBICTABJICHUS OLICHKU IIPU MPOBEACHUM ITPOMEKYTOUYHOU aTTECTALUU.

Pemenue mpukiaaHbIX 3324 OCYIIECTBISIETCS, JIMOO MPU MTOMOIIH KOMITh-
IOTEPHOM CHUCTEMBI TECTUPOBAHUS, JTUOO C MCIOJb30BAaHUEM BBIJIAHHBIX 3a7ad Ha
OymaxxHom Hocutene. Bpemsi pemenus 3amad 30 mMuH. 3aTeM OCYIIECTBIISETCS
MPOBEPKA PEIICHUA 3a]1a4 K3aMEHATOPOM M BBICTABJISIETCS OLIEHKA, COTJIACHO Me-
TOJMKY BBICTaBIICHUS OLICHKU MPU IPOBEICHUMN MPOMEKYTOUYHON ATTECTALIUU.

8 YYHEBHO METOANUYECKOE U UHO®OPMALIMOHHOE
OBECHEYEHHUE JUCIUIIJINHBbI
8.1 Ilepevyennb yueOHOI JUTEPATYPbl, HEOOXOAMMOM 1JIsI OCBOEHHS HC-
HMILINHBI
1. Cnupunonos, b.A. Kypc obmieit xumuu : Yue6. mocoobue. U.1. — Boponex :




['OYBIIO «BoOpOHEX)CKHN TOCYJAPCTBEHHBIM TEXHUYECKUM YHUBEPCUTET,
2008. - 185 c.

. CniupunonoB, b.A. Kypc obmeit xumun : Yueb. nmocobue. U.2. — BopoHex :
['OYBIIO «BOpOHEXKCKUA TOCYJApCTBEHHBIM TEXHUYECKHII YHUBEPCHUTET,
2008.— 207 c.

. Obmas xumus : ydyeOHo-metoguueckoe mocooue / M. H. Tep-Axomsn, B. T'.
Jlo6anoBa, O. M. banamosga, FO. B. CokonoBa; nox penakuueit B. 1. Jlensna. -
OoOmas xumus ; Beck cpok oxpaHbl aBTOPCKOro mnpasa. - Mocksa : M3narens-
ckuii [Jom MUCuC, 2012. - 135 c. - Tekct. - Bech cpok oXpaHbl aBTOPCKOTO
paBa. - ISBN 978-5-87623-580-0. — URL:
https://www.iprbookshop.ru/97854.html

. I'munka, H.JI. 3anauu u ynpaxHeHus 1o ooueid xumMuu : Y4ed. mocoodue / noa
pea. B. A. PabunoBuua, X. M. PyGunoit. - Uzn. crepeotun. — M. : UHTE-
['PAJI-ITPECC, 2011.— 240 c.— ISBN 5-89602-015-5.

. Cnupunonos, b. A. Ilpaktukym no oomeit xumuu [Tekcrt] : yueOnoe nocooOue /
OI'bOY BO «BopoHex. roc. TexH. yH-T». — BopoHex : BopoHexckuii rocy-
JApCTBEHHBIN TeXHUYECKU yHuBepcuret, 2018. — 99 c. : tabn. : wi.— bubnu-
orp.: ¢. 94 (4 na3s.). — ISBN 978-5-7731-0672-2 .

. I'moccapuii mo XMMHM : METOJUYECKUE YKAa3aHUS K CAMOCTOSITENIbHOM pabore

JUIsl CTYACHTOB BCEX HAaNpaBJICHWM MOATOTOBKU OakajaaBpOB, 00ydaroUIuXcs
JTUCTAaHIIMOHHO. — BopoHex : [0. u.], 2013 —1 31eKTpoH. ONT. TUCK

/. Metoauyeckue yka3aHus K BBITIOJHEHUIO JJa00OpaTOPHBIX padOT MO TeMe
«["anpBaHNYECKUE TOKPBITUS, UCIIOJIB3YEMBIE B U3ACIHAX IEKTPOHHOMN TEX-
HUKW MO JTUCIUIIIMHE «XUMUSD» ISl CTYJIeHTOB HamnpasiaeHuid 11.03.03
«KoHCTpynpoBaH#e U TEXHOJIOTUS dIEKTPOHHBIX cpeAcTB» (mpoduiib «I1po-
E€KTUPOBAHUE U TEXHOJIOTHS PaIMOICKTPOHHBIX cpenct») u 12.03.03 «Ilpu-
6opocTtpoenue» (npoduib «IIpudopoctpoeruer) ouHou hopmbl 00yUe-

Hus [DnexktponHsiid pecypc] / Kad. xumuu; Coct. b. A. CniupuaoHoB. - Dnek-
TPOH. TEKCTOBbIE, rpad. AaH. (242 KO ). - Boponex : ®I'bOY BIIO «Bopo-
HEXCKHI TOCYJJapCTBEHHBIN TeXHUYECKU yHUBEpcUTeT», 2015. — Pesxum moc-
tyna: MY I'’AJIbLBAHO 2015

8.2 Ilepeyenb HMH(MOPMANUOHHBIX TEXHOJOTHI, HCHOJb3yeMbIX MPH

OCYHIeCTBJIEHUN 00pa30BaTeJbHOI0 MpoIecca Mo AUCHUIIMHE, BKIKYAs Ie-
peYeHb JIMIEH3MOHHOI0 NMPOrpaMMHOr0 odecmeyeHusi, pecypcoB uHdopma-
LMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «MHTEepHeT», COBPEeMEHHBIX Mpodec-
CHOHAJIbHBIX 023 TaHHBIX U MHPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM:

[lepeuens 110, BKimtoUas nepeyeHb JTUIEH3MOHHOTO POrpaMMHOTo obectie-

YCHUA:

OC Windows 7 Pro;


https://www.iprbookshop.ru/97854.html
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=%D0%9C%D0%A3%20%D0%93%D0%90%D0%9B%D0%AC%D0%92%D0%90%D0%9D%D0%9E%202015.doc&reserved=%D0%9C%D0%A3%20%D0%93%D0%90%D0%9B%D0%AC%D0%92%D0%90%D0%9D%D0%9E%202015

Google Chrome;

Microsoft Office 64-bit

Pecypcbl nH(popMaImoHHO-TeIEKOMMYHUKAITMOHHOM ceTr «HTepHeT»:

http://window.edu.ru_— eauHOE OKHO I0CTYyma K MH(GOPMAIMOHHBIM PeCyp-
cam;

http://www.edu.ru/ — denepanphblii mopran «Poccuiickoe 00pa3oBaHHEe»;

O6pazoBatenbubiii moptan BI'TY;

http://www.iprbookshop.ru/ — snexrponnas OuOIMOTEYHAS CHCTEMA
IPRbooks;

www.elibrary.ru — HaygHas 3JeKTpOHHAsT OMOIHOTEKa

[Ipodeccnonanbupie 0a3bl AaHHBIX, WH(OPMAIIMOHHBIE CIPAaBOYHbBIE CHC-
TEMBI:

https://studopedia.ru_— wHpOpPMAIMOHHBII CaHT A CTYACHTOB Pa3HBIX
NpPEMETHBIX 00J1acTeH;

http://www.ximicat.com — nHbpopMaIMOHHBIN CaliT XUMHUYSCKUI KaTajaor

http://www.chem.msu.ru/rus — Chemnet - oduimansHOE 3JIEKTPOHHOE W3-
nanue Xumuueckoro daxkynsrera MI'Y

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS JJIsA
OCYHECTBJIEHUA OBPAZOBATEJIBHOI'O ITPOLECCA

VYyeOHast ayaAuTOpus Il NPOBEACHUSI YUEOHBIX 3aHATUN (JIEKIIMOHHBIX 3a-
HSITUI), OCHAILEHHAs CIEAYIOIIUM 000PYyI0BAHUEM:

- MEPCOHAIBHBIN KOMITBIOTEP C YCTAHOBJIEHHBIM 110, MOAKIIOUEHHBIN K
cetu MuTepHer;

- MYJIbTUMEIUWHBIN TPOEKTOP;

- DKpaH HACTCHHBIN;

— MarHuTHO-MapKepHas JOCKa

VYyeOHast ayauTopus JJIsi MPOBENCHUS] YUEOHBIX 3aHATHHA (Ja00paTOPHBIX
3aHSATHI ), OCHAILIEHHAS! CIEAYIOUUM 000pyJOBaHUEM:

- MEePCOHAIBHBIN KOMIBIOTEP C YCTaHOBJIEHHBIM [10, MOIKIIOYEHHBIN K
cetu MuTepHer;

- MYJIbTUMEIUUHBIA IIPOEKTOP;

— AKpaH NEPEHOCHOMU;

— MAarHuTHO-MapKepHas JOCKa;

— XUMpPEAKTHUBBI;

— XUMHYECKas MOCYyAa;

— y4e0HO-1a00paTOPHBIA KOMILIEKC «XUMUS»;

- KHHO- U BUICO(PUIBMBI;

— IJIAKATBI: IIEPUOAMYECKAsT CHCTEMA XMMHYECKMX dnemeHToB JI.U.
MenneneeBa, TabuIla pACTBOPUMOCTH KUCIIOT, COJICH M OCHOBaHUM;

— BBITSDKHOM 1IKad;

— MOHOMETD

[Tomemenune (UntanbHbIN 3a1) IJII CAMOCTOSITEIBHON paOOThI C BBIXOJIOM B


http://window.edu.ru/
http://www.edu.ru/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
https://studopedia.ru/
http://www.ximicat.com/
http://www.chem.msu.ru/rus

ceTb «VHTEpHET» U AOCTYNOM B 3JEKTPOHHO-OMOJMOTEYHBIE CUCTEMBI U 3JIEK-
TPOHHO-UH(OPMAIIMOHHYIO CPelly, YKOMIUIEKTOBAaHHOE CIEAYIOMUM 000pyIoBa-
HUEM:

- MIEPCOHAIBHBIE KOMIIBIOTEPHI € yCcTaHOBIEHHBIM [10, moakiiroueHHbIe
k cetu Uatepuer — 10 mit.;

- MPUHTED;

- MarHUTHO-MapKepHas JOCKa;

- MEPEHOCHBIE KOJIOHKH;

- NEePEeHOCHON MUKPO(OH.

10 METOAUYECKUE YKA3AHUSA JISA OBYYAIOHIUXCSA 11O
OCBOEHUIO JUCIIUITJIMHbI
[To mucrummuHe «XUMUS YUTAIOTCS JICKITUH, MMPOBOASTCS JTaOOpaTOPHBIC
paboThI.
OcHOBOW M3yuYeHUs TUCIUIUIMHBI SBISIOTCS JIEKIIMH, Ha KOTOPBIX H3Jara-
I0TCS HauboJiee CYyIIeCTBEHHBbIE W TPYAHBIE BOIPOCHI, a TaK)Ke€ BOIMPOCHI, HE Ha-
Hie/Ilme OTpakeHus: B yueOHo# nureparype. Jlekuuu npencrapiser co0oil cucre-
MaTHUYECKOE, MOCIIEeI0BATEILHOE U3JIOKEHUE YIeOHOTO MaTepraia. ITo — OJIHA U3
BaKHEUINX (OpM yuyeOHOTro Ipollecca U OJWH U3 OCHOBHBIX METOJIOB Mperoja-
BaHUs B By3e. Ha siekiusix oT cTyneHnrta Tpedyercst He MPOCTO BHUMAaHUE, HO U Ca-
MoOcCTOATeNbHOE 0opMIleHHe KOHCTIeKTa. KauecTBeHHbIN KOHCTIEKT JIOJKEH JIETKO
BOCIIPHHUMATKCS 3PUTEIBHO, B 3TO TEKCTE CICAYET COOIOAaTh a03allbl, BEIACIATh
3aroJIOBKH, TPOHYMEPOBaTh (HOPMYJIBI, MOTICPKHYTh TCPMHUHBI. B kKauecTBe I1CH-
HOT'O COBETAa PEKOMEH/TyeTCS 3allMChIBaTh HE KaXkI0€ CIIOBO JIEKTOpa (MHA4Ye MOYKHO
MOTEPATHh MBIC]Ib U HaYaTh MHCaTh aBTOMAaTUYECKH, HE BHUKAS B CMBICH), a ITOCTa-
paThCs MOHATH OCHOBHYIO MBICITB JICKTOPA, a 3aT€M 3aIicaTh, UCIIOIb3Ys IIOHATHBIE
COKpAaICHUS
JlabopaTopHbie pabOThI BBHIMOJTHSIOTCS Ha JaOOpaTOPHOM 00OPYIOBAaHUU B
COOTBETCTBHH C METOJMKAMHU, IPUBEEHHBIMH B YKA3aHUIX K BBIMOJHEHUIO PabOT.
CamocrosiTenbHas paboTa CTYyJIEHTOB CHOCOOCTBYET TITyOOKOMY YCBOCHHS
y4eOHOTO MaTepHalia U pa3BUTHIO HaBBIKOB camMo00Opa3zoBanus. CaMoCTOATeNbHAs
paboTa mpeanoaaraeT Caeayomue COCTaBIsIoNue:
— paboTta ¢ TeKCTaMu: y4eOHUKaMH, CIIPABOYHUKAMHU, JOTIOJTHUTEIHHOU JTUTE-
paTypoi, a Takke mpopaboTKa KOHCIIEKTOB JIEKIIHA;
— BBITIOJTHEHHUE JIOMAITHUX 3a/IaHAA U TUTTOBBIX PacueTOB;
— paboTta HaJ TeMaMU JJI CaMOCTOSITEIbHOTO U3yUYEHUS;
— ydJacTHe B paboTe CTYJCHYECKUX HAYUHBIX KOH(MEPEHIN, OTMMITHAIAX;
— TMOATOTOBKA K 3a4eTaM M 3K3aMCHaM.
Kpome 0a30BbIX yueOHHUKOB PEKOMEHIYETCS CaMOCTOSTEIBHO MCIOIb30BaTh

uMerorecs B 0ubauoTeke yueOHo-MeToiuueckue nocodus. HezaBucumo ot Buaa
ydeOHHKa, paboTa ¢ HUM JOJHKHA MPOUCXOIUTHh B TEUEHUE BCETro cemectpa. O -
dbexTuBHEE paboTaTh C yUeOHUKOM He MocJe, a nepe jgekiuei. [Ipu o3HakomieHuu
C KaKUM-JIN0O pa3/ieJoM PEKOMEHIYETCsl MPOYHUTATh €T0 IMEeIUKOM, CTapasiCh YJI0-



BUTH OOILYIO JIOTUKY W3JIOKEHUS TeMbI. [Ipn MOBTOPHOM UTEHHH XOPOUIO AKIIEH-

TUPOBaTh BHUMAHUE Ha KJIFOUYEBBIX BOMPOCAX U OCHOBHBIX Teopemax ((popmMyiax).
PekoMmeHiyeTcst COCTaBNISATh UX KPATKUI KOHCIICKT.

DKk3amMeH — (opMa UTOTOBOM MPOBEPKH 3HAHUHM CTYyJIEHTOB. /{151 ycnenrHoi
C/laud dK3aMeHa HEOOXOIUMO 3aHHMMAThCSI CUCTEMATHYECKH, B TEUYEHUE BCETO Ce-
MecTpa. MIHTeHCMBHas MOATrOTOBKA JOJKHA HAvaThCs HE MO3JHEE, YeM 3a Me-
CAI-TIONITOpa 110 dK3aMmeHa. J[aHHble mepea 3K3aMEeHOM TpHU-yeThipe JTHS dhdek-
THBHEE BCETO MCIOJIb30BATh JIJIsl IOBTOPEHUS.

Buy yaeOHbBIX 3aHsATHI

JlesTenbHOCTh CTyIEHTa

Jleknus

Hanucanne koHCIIEKTa JIEKLIMI: KPaTKO, CXEMAaTHU4YHO, IO-
CJIeZIOBAaTEeNIbHO (PUKCUPOBATh OCHOBHBIE IOJIOKEHUS, BBI-
BOJIBI, (OPMYIHMPOBKH, OOOOIICHHUS; TOMEYaTh BaXKHBIE
MBICIIY, BBIIEIATH KIIOUEBBIE CJIOBA, TepMuUHBL IIpoBepka
TEPMHHOB, MOHATUI C MOMOILBIO YHUUKIONEANN, CIIOBAPEN,
CIIPAaBOYHMKOB C BBINMCHIBAHUEM TOJKOBAaHUN B TETPA[b.
O6o3HaueHue BONPOCOB, TEPMHUHOB, MaTepuana, KOTOpPbIE
BBI3BIBAIOT TPYJHOCTH, TMOUCK OTBETOB B PEKOMEHIYEMOMU
mutepatype. Ecian caMocToATenbHO He yaaeTcsl pa3o0parhbes
B Marepuane, Heo0XoAuMO C(HOpPMYIMPOBATH BOIPOC U 3a-
JaTh MPENoJIaBaTeNi0 Ha JEKIUU WM Ha MPaKTUYECKOM 3a-
HSTHUU.

JlaGopaTtopHnast pabota

JlaGopaTopHbie pabOTHI MO3BOJISIIOT HAYYHTHCS MPUMEHSTH
TEOPETUYCCKUE 3HAHMSI, TOJTYYCHHBIC HA JICKIIUU TPH pe-
IICHUU KOHKPETHBIX 331a4. YToOBI Hanbosee palmoHanbHO U
TIOJTHO HMCIIOJIb30BaTh BCE BO3MOKHOCTH JIA0OPATOPHBIX JIJIS
MOJTOTOBKA K HUM HEOOXOJMMO: CIIEAyeT pa3o0parh JieK-
IIUIO TI0 COOTBETCTBYIOIICH TeMe, 03HAKOMHTCSI C COOTBET-
CTBYIOIIMM pa3/eioM ydeOHWKa, TpopaboTarh JOTOIHH-
TEJILHYIO JINTEPATypPy U UCTOYHHKH, PEIIUTh 3a7a4dl M BbI-
IMOJIHUTH APYIru€ NHUCbMCHHBIC 3aJaHH .

CamocrosrenbHas pabora

CamocrosiTenpHas paboTa CTYJIEHTOB CIIOCOOCTBYET Iiy0o-
KOMY YCBOGHHUSI y4eOHOTO MaTepuaia U pa3BUTHUIO HABHIKOB
camooOpazoBanusi. CamocTosTenbHas paboTa mpeanoiaraet
CJIEIYIOIINE COCTABISIONINE:

- paboTa ¢ TekcTaMHu: y4eOHHKAMH, CIPAaBOYHUKAMH, JIO-
MOJTHUTENBHON JUTEepaTypoil, a Takke MpopaboTka KOH-
CIIEKTOB JICKIIHI;

- BBITIOJTHEHUE JIOMAIIIHUX 33/IaHUN U PacUyeTOB;

- paboTa HaJl TeMaMH ISl CAMOCTOSTEIIBHOTO N3YICHHUS,

- ydacTue B paboTe CTYJeHYECKHX HayYHBIX KOH(EpEeHIUH,
OJTUMITHAT,

- IOATOTOBKA K MPOMEXKYTOYHOU aTTeCTallNU.

[ToaroroBka Kk MpOMEKYTOUHOM
aTTecTalluu

['oTOBUTBCS K MPOMEKYTOUYHOM aTTECTAllMU CIEIYET CHC-
TEMaTUYECKH, B TEYEHHME BCEro cemectpa. VHTeHCUBHas
MOJArOTOBKA JOJDKHA HAdyaTbCid HE TO3/IHEe, YeM 3a Me-
CAL-TIONTOpA 10 IPOMEXKYTOUHOM arrecTanuu. /laHHbIE Ie-
pea 3a4eToM C OLIEHKOM, 3K3aMEHOM TpH JHS 3P PeKTUBHEE
BCCTO MHCIIOJIB30BAaTh MJIA MOBTOPCHUSA U CHUCTCMATU3AllUU
MaTepuaa.
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