MHUHHCTEPCTBO HA&VKH U BBICHIET O OBPA30BAHMUS
POCCHICKOM OEJIEPALIUU
DenepaipHoe FocynapctBennoe 6lomkeTHOE 0F 430BaTeNIbHOE yupekaeHue

BbICIIero obpazopany

«Bopownexckuii TOCYMapCTBeHH BN TexHuYECKuit YHHUBEPCHTET)

EPXIIAIO
- CTpontenshoro |

PABOYAS IPOrPAM A

JUCLHIITHHBI «XUMHSI
o«

Hanpagaenne NOArOTOBKH (cneumansHocTs) 08.03.01 Crpourenscrso

Kod u

W' chey,

Hpopuas ( Chennanmsamnus) KcnepTusa u YIIPaBICHHE HENBHKHMOCTLIO

HasGate npogunz npodpans

Keannpuxauus BBINYCKHHKa Oakanasp

V) & ¢ mel ¢ yuebuvim naanom)

Hopmaruguiii TiepHoa oGyyenns_4 rona / 4 rogau |

Dopma obyuenns OuHasi/3aoynag

I'on Hayana noaroroBkmu 2018 r.

ABTOp(BI) NIpOrpaMmel | i; A ;—_—-__ O.B. Pynaxos
nodnucs

3aBenyrommii Kadenpoii
XUMHH U XUMHYecKoi
TEXHOJIOTHH MaTepuason L

HECPR, peamusyiouel ducyunmyy nodnucy

PyxoBoaurens OIOIT

Boponesx 2021

%

——

e

Ounas saounan

—  O.B. Pynaxkos

E.A. Yecnokoga




1. HEJIA A 3AJIAYU JUCHUAIIJIMNHBI
1.1. eau AuCIUIIHHBI
CdopMupoBaTh y CTyJEHTA IMOJHYIO CHUCTEMY MPEJICTaBICHUN 00 0OmuX

KAQYECTBEHHBIX M KOJIMYECTBEHHBIX 3aKOHOMEPHOCTAX NPOTEKAHUS XUMHYECKUX
MPOLIECCOB U SIBJICHUH B PA3IMUHbBIX (DU3UKO-XUMHUUYECKUX CUCTEMAX, OMUPAsCh MPU
ATOM Ha (PyHIAaMEHTAJIbHBIC IMOJOKEHUS OOIIeH 1 PU3NIECKON XUMUH.

1.2. 3axaun ocBOeHNSA TUCHUILIHHBI

3aJI0)KUTh OCHOBBI IS TIOHWUMAHHSI XUMHUYECKHUX IPOIIECCOB MPEBPAICHUS
BCIIECTB W COMPOBOXKIAOIMIMX WX (PU3UYSCKUX SBIICHUM, KOTOpPBIE OYIyT
CIIOCOOCTBOBATH PUHATHIO TPaMOTHBIX, Hay4HO 000CHOBAHHBIX
po(PeCCHOHANIBHBIX PEIICHUH B 00JACTH CTPOUTEIBHOW TEXHOJIOTHH, a TaKKe
CIIOCOOCTBOBATh BHEJIPECHUIO JOCTIKCHUA XUMUHU TIPH PEIICHUH ITHX MTPOOIIEM.

[IpuBUTH HABBIKK OCMBICIICHHOTO PEIICHUS KOHKPETHBIX XUMHUYECKHUX 3aJ1a4,
HAyYUTh HAXOJWTHh ONTHMAJBHBIC PEIMICHUS MPOPECCHOHAIBHBIX 3a7a4, B TOM
YUCJIE C MCIOJIb30BAaHUEM 3aKOHOB OOIIeH W (U3MYECKOW XMMHUHU BEIIECTB M
MaTepuaoB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JlucounianHa «XHUMUS» OTHOCHUTCS K AUCHHMIUIMHAM 00S3aTEIbHOM YacTH
omoka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE

[Ipomecc m3ydeHns] TUCIUIUTMHBI « XUMUs» HaAIpaBjieH Ha (GOpPMHpPOBAHUC
CHEAYIOINX KOMIETEHIINM:

VYK-1 - CnocobeH ocymecTBISATh MOUCK, KPUTUUECKUN aHAU3 M CHHTE3
uH(pOpMaIUH, TPUMEHSITh CUCTEMHBIN MMOXOJ] 1JIsi PEIICHUs] TTOCTABIICHHBIX 3a1a4

OIIK-1 - CnocobeHn pemaTh 3a1a4u IpodecCUOHATBLHON NESITeTbHOCTH Ha
OCHOBE HCTIOJIb30BAHMS TEOPETUYECKUX U MPAKTHUYECKUX OCHOB €CTECTBEHHBIX U
TEXHHYECKUX HAYK, a TAK)KE MaTEMaTHIECKOT 0 anmapara

Pe3ysabTaThl 00yueHHs], XapaKTepU3yoimue

Komnerenuus
¢hopMHUPOBAHHOCTH KOMIIETEHUMH

YK-1 3HaTh: UCTOYHUKH U CIIOCOOBI aHaNM3a HHGOPMAIIUH,
BbIICJICHHSI €€ 0a30BbIX COCTABIIAIONIMX JUISl peLICHUS
IIOCTABJIEHHBIX 3aJ]1a4.

YMeTh: paccMaTpuBaTh pa3jMuHbIE BapUAHTBl PELICHUS
MOCTaBJICHHBIX 3ajad, IpaMOTHO, JIOTUYHO,
apryMEHTUpOBaTb U  (OPMHUPOBATH  COOCTBEHHBIE
CYXKIEHUS M OIEHKH, OTIu4aTh (akTel OT UX
UHTEPHPETAIUU APYTUMH YYACTHUKAMHU JeSITEIbHOCTH.

BmageTh: cucTeMHBIMHE HOAXO4AMHU B OLIEHKE




ONTUMAJIbHOCTHU U BO3MOXKHBIX IIPAKTHUYCCKUX
HOCJ'ICI[CTBHIZ IMPUHUMACMBIX pCIHGHI/Iﬁ 3aJda4H.

OIIK-1

3HaTh. OCHOBBI O01IEH U (PU3UUECKON XUMUH,
TEPMOJMHAMUYECKAE U KHHETHYECKUE SBJICHUS,
CONPOBOKIAIOIINE XUMUYECKHUE MPOLIECCHI, XapaKTEPHbIE
IIPYU MTOJIYYEHHUH U IKCIUTyaTaly CTPOUTEIbHBIX
MaTEepUaIoB U KOHCTPYKUUH, (PU3UKO-XUMHUYECKUE
CBOMCTBA BEIIECTB, COCTABJISAIOIINX OCHOBY CTPOUTEIIBHBIX
MaTEepUAIIOB

YMeTb: NPUMEHATHh MOJY4YEHHBbIE 3HAHUS MO OO0uIeH U
bu3MYeCKON XMMUU MPU U3YYCHHUH JPYTUX AUCIUIUIMH U B
CTPOUTENBHOMN MPAKTHUKE.

BnaneTs: HaBbIKaMH MPOBEAEHUS XUMUYECKOTO
AKCIIEPUMEHTA, CIOCO0AaMU pacyeTa TEPMOIMHAMUYECKHUX
Y KMHETUYECKHUX MapaMeTPOB XUMUYECKHUX IIPOLIECCOB U
0a30BBIMH CIIOCOOAMHU TEXHOXHUMHUYECKOTO KOHTPOJIS
KAaueCTBa CTPOUTEJbHBIX MATEPUAJIOB

4. OB BEM JUCHUMIIJINHBI

061112151 TPYAOCMKOCTb TUCIHHUIIIINHBI «XHMHS» COCTaBIICT D 3.¢.
Pacnpe;[eneHHe TPYAOCMKOCTHU NUCHHUILINUHEI 110 BUJIaM 3aHATUN

o4yHas popma 00ydeHHsI

. Bcero | Cemectpsl

Bunapl yue6HOM pabOThI HACOB 1
AyauTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncre:
Jlexrun 36 36
JlabopaTopusie pabotsl (JIP) 36 36
CamocrosiTeibHas padboTa 72 72
Yachl Ha KOHTPOJIb 36 36
Bupl 1poMeXyTOYHOM aTTECTAlUM - DK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJEMHUYECKUE YaChl 180 180
3a4.e]l. S 3)

3a04Hast popma 00yueHus
. Bcero | Cemectpsl

Bunbr yueOGHOM paboThI HACOB 1
AyAUTOpPHBbIE 3aHATHSA (BCET0) 8 8
B Tom uncrne:
Jlexknuun 4 4
JlaGopatopubie pabotsl (JIP) 4 4
CamocTtosiTeibHas padoTa 163 163
Yacel Ha KOHTPOJIb 9 9




Buibl IpOMEXyTOYHOM aTTeCTallUU - YK3aMEH + +
OO6m1ast TPy 10€MKOCTb:

aKaJIEMAYECKUAE YaChl 180 180
3a4.e]. 5 5

5. COAEPKAHME JUCLUIIJIMHBI (MOJY.JIST)
pacnpenesieHne

5.1 Copepxanue pa3aejoB JUCHUILIUHBI

TPYAOEMKOCTH 10 BUIaM 3aHSTHIA

ouyHasi gopma o0yueHust

Hu

Ne
/o

HanmenoBanne TeMbI

Coneprkanue pasuena

Jlekix

JIao.
3aH.

CPC

Bcero,
qac

1

Crpoenue BelecTna
U peaKIMOHHAas
CHOCOOHOCTH BEIIECTB

KBaHTOBO-MEXaHMUECKHE
MPEACTABICHUSI O CTPOCHUM aToOMa.
JIBOWICTBEHHasi TpUPOAA DBJIEKTPOHA.
AtomMHas  opOutanb.  KBaHTOBBIC
yyucia.  IlpuHnmn — MUHHMaIbHOM
sHepruu. IlpaBuno KieukoBckoro.
IIpuaiun 3anpera Ilaymu. IIpaBuio
I'yana. DNEeKTPOHHBIE
KOH(UTYpaIllMaTOMOB U HOHOB.
[Tepuoanueckuit 3aKOH 31
MEpUOINYECKasl CHCTEMa 3JIEMEHTOB.
[Tepuoauyueckue CBOMCTBA 3JIEMEHTOB.
Panunycel aTOMOB. DHeprus
noHuzamu. CpoJCTBO K IJIEKTPOHY.
DNEeKTpOOTPULIATETbHOCTD.
Ilepnonnueckoe U3MEHEHUE
KHCJIOTHO-OCHOBHBIX u
OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB BEILECTB.

Xumuueckass  cBsi3b.  KoBajieHTHas
CBsi3b. MeTOn BaJEHTHBIX CBSI3EH.
OOMEeHHBI U JOHOPHO-AKIENTOPHBIN
MeXaHu3M 00pa30oBaHUs KOBAJIEHTHOM
cBs3u.  [mOpummsamust  aTOMHBIX
AIEKTPOHHBIX opOuTanei,
reoMeTpuyecKasi CTPYKTypa MOJIEKYII.
Nonnas cBsi3b. Meraminueckasi CBS3b.
Bonoponnas cBs3b.

CaoiicTBa u peakIoHHAas
CHOCOOHOCTH BEIIECTB, COCTABIISIOIIAX
OCHOBY CTPOMTEIIbHBIX MaTePUAIIOB.

12

20

OCHOBBI XUMHYECKOUH
TEPMOANHAMHKN u
KHMHCTHUKHU

XuMuyeckas TEPMOJUHAMUKA.
OCHOBHBIE  TIOHATUS  XUMHUYECKOH
TEPMOJMHAMUKHU. [TapameTpsl
COCTOSIHHUSL. TepmoanHaMuueckue
GyHKUMU:  BHYTPEHHSISI ~ SHEprus,
SHTAJIBIINS, SHTPOINHS,
1N300apHO-U30TEPMUUECKUN

noreHnuan. IlepBoe u BTopoe Hadana

12

28




TEPMOJMHAMUKH.

OHepreTuka XUMHYECKHX IIPOLIECCOB.
3akoH ['ecca u ciaeacTBus U3 HETo.
OHTalIbIMKU 00pa30BaHUs.
TepmoxuMHuuecKue ypaBHEHHUS.
VYcenoBus caMOIIPOU3BOJIBHOTO
MIPOTEKaHUs IIPOLIECCOB B
M30JIMPOBAHHBIX U HEU30JIMPOBAHHbIX
CHUCTEMaX.

Xumnueckass kuHetuka. CKOpOCTb
XuMu4yeckux peakiui. [lonsarue 00
AaKTUBHBIX  MOJIEKYJIaX,  DJHEPruu
aKTUBALUU, AKTUBUPOBAHHOM
KOMIUIEKCE. YpaBHEHHE AppeHuyca.
3aBUCUMOCTb CKOPOCTH pPEAKLHUH OT
KOHLEHTPALlUU U TeMIIepaTypbl. 3aKOH
JerctByromux Macc. Kunermueckue
yYpaBHEHHUsS  JJI1 TOMOIEHHBIX U
reTeporeHHbIX IMpouecco. [IpaBuiio
Bant-TI'odda. MeToas! perynmupoBaHus

CKOpPOCTHU peaKIuid. Karanus.
Karanuzatopel u  KaTalUTHYECKHE
CUCTEMBL. Teopun KaTaiaunsa.

KonebarenbHble peakiuu.
XHUMHYECKOE PAaBHOBECHE.
TepMoIMHaMUYECKOE N KUHETHYECKOE
YCIJIOBHS COCTOSIHUSI pAaBHOBECHSL.
KoncranTta paBHOBecus. Biausinue
MU3MEHEHUS BHEIIHUX YCIOBUN Ha
ITOJIOKEHNE XUMUYECKOTO PABHOBECHSL.
[Tpunuun Jle Hlarense. da3osoe
paBHOBECHE.

3aKOHOMEPHOCTH XUMUYECKHX
MPOLECCOB COBPEMEHHBIX TEXHOJIOTUI
IIPOU3BOJCTBA CTPOUTEIIBLHBIX
MaTepHaJIOB.

PactBopsI.
JucniepcHble CHCTEMBI

OO0ue npeAcTaBiICHUs O PacTBOpPax.
I'mppatnas Teopus pactBopoB J[.M.
MenneneeBa. CrnocoObl BBIpaKEHUS
KOHIIGHTPallul pPacTBOPOB: MaccoBas,
MOJIIpHasl 10JIs1, MOJISIpHAs, MOJISLIbHAs

KOHIEHTpaIus, MoJIsIpHast
KOHIICHTpPAIUS 9KBHUBAJICHTOB.
BripaxkeHue 3akoHa SKBUBAJICHTOB IS
pacTBOpPOB.

O61ue cBoiicTBa pacTBOPOB:
JTaBJIEHHUE Mapa pacTBOPOB, KUTIEHUE U
KpHUCTaNIN3a1|sl pacTBOPOB. 3aKOH
Payns. Kpuockonust, 30yIIHOCKOIHS.
OcMoc, 0CMOTHUYECKOE AaBIICHHE.
3akon Bant-T'odda.

PactBopsl  anexktponuToB.  Teopust

10
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AIIEKTPOJIUTUUECKON JTUCCOLIUAIIUN
Appennyca. CreneHb M KOHCTaHTa
nuccouuanuu. Peakuuu B pacTBOpax
NIEKTPOJINTOB. VIOHHBIE paBHOBECUS U
UX CMEIICHHE.

DNEKTPOIUTHYECKAsT JUCCOLUALUS
BO/IbI. MIOHHOE ITpou3BeieHHE BO/IBI.
Bonopoansliii nokaszarens. MeToasl
onpexaenenus pH. pH-unaukaropsl.
I'unponus coneit. Conn,
THJIPOJIU3YIOIIMECS 10 AaHUOHY, TI0
KAaTHOHY, HETUIPOJIU3YIOILUECS COJIH.
W3menenue pH cpenbl npu rugposuse.
Bydepuble cucteMsl.

JlucrniepcHble CUCTEMBI, UX
KJ1accu(UKaIUs, METO/IbI TIOTYICHUSI.
TepMmoanHaMuyecKkas HEyCTONUYUBOCTh
TeTEPOrCHHBIX JUCIIEPCHBIX CUCTEM.
[ToBepXHOCTHBIE SIBICHUS U
aacopOuus. Konnoniaeie pacTBOpBI.
Kunernyeckas u arperaTuBHas
YCTOMYMBOCTH KOJUIOM/IHBIX CUCTEM.
Koarynsauus. CequmenTtanus.
CrpouTtenbHble MaTepUaIbl KaK
HCKYCCTBEHHbBIE IUCIIEPCHBIE CUCTEMBI.

DIEKTPOXUMHUYECKUE
HPOLIECCHI

DNEeKTPOXUMHUYECKHE CUCTEMBI.
ONEKTPOAHBIN MOTEHLIHAT, MEXaHU3M
€ro BO3HHKHOBEHUSI. YpaBHeHHe
HepHcra. DnekTpoXUMHYECKHH  psf
HaNpsHKEHU N METAJIJIOB. Tumnbl
JJIEKTPOJIOB.

I"aneBaHMYECKHE JJIEMEHTBI.

N3mepenne 351eKTpOABUKYIIEH CHIIBL.
[Monmstpuzanuss u  TepeHarnpsHKEHue.
XUMHUECKUE HMCTOYHHUKHU TOKa:
MepBUYHBIC rajbBaHUYECKUE
AJIEMEHTBHI, AKKyMYJIATOPBI,
TOTUTUBHBIC DJIEMEHTHI.

Koppo3sust merannos. Buasl koppo3uu.
Mexanusm ANIEKTPOXUMHUYECKOU
KOppO3UM. 3alura METaIOB  OT
Koppo3uu. Onektposnn3. [Ipoueccs,
MpOTEKAIolue  TpU  DIEKTPOJIH3E
BOJHBIX PAcCTBOPOB  DJIEKTPOJIMTOB.
3akonsl Dapazes.

10

12

30

[Tonumeps! n
OJINTOMEPBI

OneMEeHThl ~ OpPraHU4YecKOW  XHWMHUHU.
[TonsiTvie 0 OMMMEPAX U OJIUTOMEPAX.
Opranuyeckue W  HEOpPraHUYECKHe
MOJINMEPBI. MeTtoibl CUHTE3a
MOJINMEPOB: MoJIMMepH3aIus,
MOJINKOHCHCALINS. XHUMHUYECKOE
CTPOEHHE M CBOMCTBA MOJIMMEPOB.

12

20




Hectpykuust
buononumepst:

HOJIMHU30IPEHBI, OEIIKH.
CrpoutenbHble MaTepUasbl HA OCHOBE
BBICOKOMOJIEKYJISIDHBIX ~ COCIIMHEHUM.
IIpumeHeHune [IOJIUMEPOB pu
U3rOTOBJICHUH OETOHOB.

HOJIMMEPOB.
10JIMCaXapHUbl,

Xumudeckas
UIECHTU(DUKAITAS

XuMHuYecKast UICHTH(PHUKAIISL
BEIIECTB. AHAIMTHYSCKHH  CHUTHA.
OCHOBBI Ka4eCTBEHHOI'O "
KOJIMYECTBEHHOTO aHalu3a.
KauecTtBeHHble peakiuu Ha HWOHBI.
Xumudeckue, (U3NKO-XUMHUYECKHE H
¢u3MYecKue METONbl aHallh3a U UX
HCIO/IL30BAaHHE B COBPEMEHHBIX
CTPOUTEIBHBIX TEXHOJIOTHSIX.

12

18

Hroro

36

36

72

144

3a04Hasi Gopma o0yueHus

HaunmeHnoBanue TeMbl

ConeprxaHue paszena

Jlekig

JIab.
3aH.

CPC

Bcero,
yac

Crpoenue BemecTna
U peaKIMOHHAas
CHOCOOHOCTH BEIIECTB

KBaHTOBO-MEXaHMUECKHE
MPEACTABICHUSI O CTPOCHUM aToOMa.
JIBOWICTBEHHasi TpUPOAA DJIEKTPOHA.
AtomMHas  opOutanb.  KBaHTOBBIC
yucna.  [IppuHIMOD —~— MHHMMaJIbHOU
sHepruu. [lpaBuno KieukoBckoro.
IIpunnun 3anpera Ilaymu. IIpaBuiio
I'yuna. DIIEKTPOHHBIE
KOH(HUTYypaIllMuaTOMOB U HOHOB.
ITepuoanueckui 3aKOH u
[IEPUOIUYECKAsT CHCTEMa DJIEMEHTOB.
[lepnonnueckre CBOMCTBA 3JIEMEHTOB.
Pannycel aTOMOB. DHeprus
noHuzauuu. CpoJCTBO K 3JIEKTPOHY.
DIIEKTPOOTPULIATETHHOCTb.
ITepuoanueckoe U3MEHEHUE
KUCJIOTHO-OCHOBHBIX u
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX
CBOMWCTB BEIIECTB.

Xumnueckass  cBA3b.  KoBaneHTHas
CBsi3b. MeETOJ BaJEHTHBIX CBS3€EH.
OOMeHHBIF ¥ JTOHOPHO-aKLIENTOPHBIH
MexaHu3M o0pa30BaHUs KOBAJIEHTHOM
cBs3u.  [wOpuamszanust ~ aTOMHBIX
AIIEKTPOHHBIX opbuTanei,
reoMeTpuyecKasl CTPYKTypa MOJIEKYIL.
Nonnas cBsa3b. MeTtamunueckasi CBS3b.
Bonopozanas cBs3b.

CaoiicTBa u peaKMoOHHAs
CIOCOOHOCTH BEUIECTB, COCTABIISIIOIINX
OCHOBY CTPOMTEINIBHBIX MaTEPHUAIIOB.

26

30

OCHOBBI XUMHUYECKOU

XumMudeckas TEPMOJIUHAMUKA.

26

30




TEPMOANHAMHUKHN u
KHMHCTHUKHU

OcHOBHBIE  TOHATHA  XMMHYECKOH
TEPMOJUHAMUKH. [Tapamerpsl
COCTOSIHUSL. TepmonnHamuueckue
GyHKIMU:  BHYTPEHHSISI  SHEprHs,
SHTAJIBIINA, SHTPOIHS,
1300apHO-U30TEPMUUECKUN
noreHuuan. IlepBoe u Bropoe Hadana
TEPMOJUHAMUKHU.

OHepreTuka XUMHUYECKHX IIPOLECCOB.
3axoH ['ecca u ciienCTBUSA U3 HETO.
OHTaJIBIIUU 00pa30BaHUS.
TepMOXUMHUECKHE YPABHEHUS.
VYcoBus caMOIIPOU3BOJIBHOTO
IIPOTEKaHUs IPOLIECCOB B
M30JIMPOBaHHBIX U HEU30JIMPOBAHHBIX
CUCTEMaX.

Xumuueckass kuHetuka. CKOpoOCThb
xumuueckux peakuui. Ilonstue o6
aKTUBHBIX  MOJIEKYJIaX,  DJHEPruu
aKTHBALIUH, aKTUBHPOBAHHOM
KOMIUIEKCE. YpaBHEHHE AppeHuyca.
3aBUCHUMOCTb CKOpPOCTH PEAKIUU OT
KOHLEHTPAllUU U TEMIIEPATypbl. 3aKOH
JnercTByromux wmacc. Kunernueckue
YpaBHEHHsS  JJI1 TOMOIEHHBIX U
reTeporeHHeIX mnporeccos. [Ipasuiio
Bant-T'odda. Metoas! perynupoBaHus
CKOpOCTH peakuuii. Karanus.
KaranuzaTtopel M KaTaJIUTUYECKUE
CHUCTEMBI. Teopun KaTajusa.
KonebarenbHble peakuuu.
XUMHYECKOE pABHOBECHE.
TepMoaMHAMUYECKOE U KUHETHUUYECKOE
YCIIOBUS COCTOSIHUSI pAaBHOBECHSI.
KoHcranTa paBHOBecus. Binusinue
W3MEHEHHUs BHEIIHMUX yCJIOBHUM Ha
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.
[Tpunnun Jle Hlarense. da3osoe
paBHOBECHE.

3aKOHOMEPHOCTH XUMUYECKHX
MPOLECCOB COBPEMEHHBIX TEXHOJIOTUI
IIPOU3BOJICTBA CTPOUTEIBHBIX
MaTepHasoB.

PactBopsI.
JlucniepcHble CUCTEMBI

OOume npeAcTaBiIeHUs O pacTBOpPax.
I'mpparHas Teopus pactBopoB JI.M.
MenneneeBa. CrocoObl BbIpaXeHHs
KOHLIEHTpAllul PAcTBOPOB: MaccoBas,
MOJISIpHAs J10J1s1, MOJIIpHAsl, MOJITIbHAS
KOHIIEHTpaIus, MoOJIIpHast
KOHIIEHTpaLus 9KBHBAJIECHTOB.
BripaxkeHue 3aKkoHa SKBUBAJIEHTOB IS
pPacTBOPOB.

28

28




OO0mue CBOMCTBA pacTBOPOB:
JIaBJICHUE Tlapa pacTBOPOB, KUTICHUE U
KpUCTAJUIM3alUs pacTBOPOB. 3aKOH
Payns. Kpuockomnust, 30yJIInoCKOIHSI.
OcMoc, 0CMOTHYECKOE JaBJICHUE.
3akon Bant-T'odda.

PactBopel  anextponutoB.  Teopus
AIEKTPOJIUTUYECKON U CCOIUAIINN
Appennyca. CTeneHb M KOHCTaHTa
nuccormanuu. Peakuuu B pacTBOpax
ANEKTPOJIUTOB. MloHHBIE paBHOBECUS U
UX CMEIICHHE.

DJIEKTPOIUTHYECKAS AUCCOLMAIIUS
BOJIbl. IOHHOE MpOU3BEACHHE BOJIBI.
Bogpoponansiit mokazarens. MeTo bl
onpenenenus pH. pH-unaukaropsl.
I'maponus coneit. Conu,
TUAPOIU3YIONIUECS IO AHUOHY, 110
KaTHUOHY, HETUIPOJIU3YIOIINECS COJIU.
N3menenue pH cpensl npu ruaponuse.
Bbydepubie cucteMsl.

JlucniepcHble CUCTEMBI, UX
KJIacCU(UKALIKS, METO/IbI OTYUEHUSI.
TepmoanHamMuueckass HEyCTOUYUBOCTD
TeTePOreHHBIX AUCIEPCHBIX CUCTEM.
[ToBepXHOCTHBIE SIBIEHUS U
aacopOuus. Konnmounneie pacTBOpBHI.
Kunernueckast u arperaTuBHast
YCTOMUYMBOCTH KOJUJIOUJIHBIX CHUCTEM.
Koarynsauus. CequmenTanus.
CrpouTtenbHble MaTepuanibl KaK
MCKYCCTBEHHBIC JIUCTIEPCHBIE CUCTEMBI.

DIEKTPOXUMHUECKUE
HPOLIECCHI

DNEeKTPOXUMHUYECKUE CHCTEMEL.
DNEeKTPOIHBIM TOTEHIINANI, MEXaHU3M
€ro BO3HMKHOBECHMS. YpaBHeHue
HepHcra. DnexkTpoXuMHUeCKU psif
HaIpsHKEHUN METAaIIOB. Tunsr
AIEKTPOJIOB.

[anpBaHMYECKHE 3JIEMEHTHI.

N3MepeHne »leKTpOABHKYIIEH CHUIIBI.
[lonspusauuss W  NepeHANpsKEHUE.

XUMHYECKUE VCTOYHHUKHU TOKa:
[IEPBUYHBIC raJbBaHUYECKUE
AJIEMEHTBHI, AKKyMYJIITOPBIL,

TOILTUBHBIC AJICMCHTHI.
Koppo3zus metamios. Buasl koppo3un.
MexaHu3zm ANEKTPOXUMHUYECKON
KOppo3uH. 3alura METauioB  OT
Koppo3uu. Onekrponu3. [lporeccsl,
MPOTEKAIOIIUE  MPU  DJIEKTPOJIU3E
BOJHBIX PAacTBOPOB  3JEKTPOJIMTOB.
3akonsl Dapajes.
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28




5 |[Tomumeps! DJIEMEHTbl ~ OpPraHMYE€CKOM  XUMHH.
OJINTOMEPBI [TonsiTvie 0 OMMMEPAX U OJIUTOMEPAX.
Opranvueckue M  HEOPraHUYECKHUE
[IOJIUMEPBL. Meroast CHUHTE3a
MIOJIMMEPOB: MOJIMMEpU3anus,
MOJINKOHICHCALIUSL. XHUMHUYECKOE
CTPOCHHE M CBOWCTBA IOJIMMEPOB.
Hectpykuus [IOJIUMEPOB.
buononumepst: MOJINCAXAPUABL,
MOJIMHU30IPEHBI, OCIIKH.

CrpouTtenbHble MaTeprualibl HA OCHOBE
BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHUH.
IIpumenenue MIOJIUMEPOB npu
W3TOTOBJICHUH OETOHOB.

6 | Xumuueckas XuMuueckas uaeHTUDUKAINS
UIeHTU(DUKAIUSA BEIIECTB. AHAIUTUYECKUN CHUTHAII.
OCHOBEBI KA4eCTBECHHOIO u
KOJINYECTBECHHOT'O aHamsa.
KayecTBeHHBIE peakiuu Ha HOHBI. - - 27 27
Xumudeckue, (PU3NKO-XUMHUUYECKHE U
(du3MYEeCKue METOJbl aHallu3a U HUX
HUCIIOJIb30BAHUE B COBPEMEHHBIX
CTPOUTEIILHBIX TEXHOJIOTUX.

Hroro 4 4 163 171

5.2 llepeuennb 1a060paTOPHBIX paboT
No Ne paznena
/T | AUCIUTUTMHBI

1. 1 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COEIMHEHUN

2. 2 OmnpeneneHue TenaoBbIX Y3PPEKTOB XUMUUECKUX PEaKIUH
CKOpOCTh XMMHYECKHX PEaKIuii 1 XHMUYECKOE
paBHOBECHE
OO6mme cBOMCTBA paCTBOPOB U PABHOBECHS B BOJTHBIX
pacTBOpax NMEKTPOIUTOB
I'eTeporeHHbIe TMCIEPCHBIE CUCTEMBbI

HanmenoBaHue 1a60paTopHBIX paboT

w
N

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peakuuu

DIIEKTPOXUMHUYECKHE MTPOLIECCHI

CBoiicTBa OpraHM4eCKUX BEIIECTB U
BBICOKOMOJICKYJISIPHBIX COeAMHEHUH (TIOJIMMEPOB)
KauecTBeHHBII U KOJMYECTBEHHBIN XUMHUUECKUI aHAIN3

©| ® N o |0 &
o o |» » W w

6. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBercTBMM C y4eOHBIM ITUTAHOM OCBOCHHE JUCIUILIAHBI HE
peIyCMaTPUBAET BBIMOJIHEHUE KYPCOBOTO MPOEKTa (paboOThl) MIIM KOHTPOIHHOM
padoTHL.

/. OHEHOYHBIE MATEPUAJIbI VIS IIPOBEJEHUSA
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCA 11O




TV CHUTLIAHE

7.1. Onucanue nokasareJieili 1 KpuTepueB OlleHMBAHUSA KOMIIeTEHIIUIA
HA pPa3IHYHBIX ITanax uX ()OPMUPOBAHUS, ONUCAHHE IIKAJ OLlEHUBAHUSA
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynprarhl Tekymiero KOHTPOJS 3HAHUA M MEKCECCHOHHOW aTTeCTaIllH
OLICHUBAIOTCS T10 CIEAYIOIEH crucTeMe:
«aTTEeCTOBAHY;
«HE aTTeCTOBAH.

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3yloumue Kpurepuu
S— cq)(':pM“ p’:m a);{HI;ICTb OHEHHBEHHH ATTecTOBaH He arrecTroBan
KOMIIETCHIIHU

YK-1 3HATh UCTOYHUKH U Ortyer 1o 71a60paTOPHBIM Brimonnenue pador B| Hesbinonnenne
criocoObl aHaIu3a pabotam, Tect CPOK, paboT B CpoK,
uHdopmanuu, IIPENYCMOTPEHHBIN B | IPElyCMOTPEHHBII
BBIJICJICHUS ee 0a30BBIX pabouunx mporpamMmax B pabouux
COCTABIIAIONINX ISt Tporpammax
pemnieHust
MOCTABJICHHBIX 3ajad.
yMeTh paccMarpuBath |PemeHne craHIapTHBIX Brmonnenue pabor B| Hesbinonnenne
pa3IMYHbIC BApUAHTHl  |[IPAKTHYECKHX 3313 CPOK, paboT B CpoK,
pemnieHust MPEAyCMOTPEHHBIH B | MpeaycMOTpeHHbII
MIOCTaBJICHHBIX 3a/1ad, pabounx mporpammax B pabounx
IpaMOTHO, JIOTHYHO, IporpaMMax
apryMeHTHPOBaTh U
¢dhopmupoBath
COOCTBEHHBIC
CYXJICHUS U OLICHKH,
oTIM4aTh (HaKTHl OT UX
MHTEPIPETALNH
JPYTMMH Y9aCTHHUKAMHU
JIeSITeIIbHOCTH.
BJIaI€Th HaBBIKAMHU Pemenne npuknagueix 3a1au | Bemonnenue pador 8|  HesbimonHenue
MPOBEICHUS B KOHKPETHOH IpeAMETHON CPOK, paboT B CpoK,
XMMHYECKOTO obsactu MPEyCMOTPEHHBIN B | IPeayCMOTPEHHBIH
JKCIIEpPUMEHTAa, paboumx mporpammax B paboumnx
criocobamu pacuera Tporpammax
TEPMOJANHAMUYECKUX H
KHHETHYECKUX
apamMeTpoB
XUMHYECKHX MTPOIECCOB
1 6a30BBIMH CIIOCOOaMHU
TEXHOXUMHUYECKOTO
KOHTPOJISI Ka4eCTBa
CTPOUTENBHBIX
MaTepuagoB

OIIK-1 3HATh OCHOBBI 00mIel 1 |OTYeT 10 Ta00PaTOPHBIM Brmmonnenue pabor B| Hesbinmonnenne
(hu3nuvecKoit XuMum, pabotam, Tect CPOK, paboT B CpOK,
TEepMOJMHAMUYECKUE U NPEyCMOTPEHHBIN B | IPeayCMOTPEHHBIH
KWHETHUYECKHE SIBJICHUS, paboumx mporpammax B paboumnx
COTIPOBOKIAOIITIE porpaMMax
XUMHYECKHE
MIPOIIECCHI,

XapakTepHbIE TIPU
HOIy4CHUHN U
9KCIUTyaTalUH
CTPOUTENBHBIX
MaTepHaIoB U
KOHCTPYKLUIA,
(PU3UKO-XUMUYECKHUE




CBOIiCTBa BCIICCTB,
COCTaABJIAIOIINX OCHOBY

CTPOUTETBHBIX
MaTepuagoB

YMETb IPUMEHSTh Pemenne crangapTHBIX Brmonnenne pabor B| Hessinonnenne
MOJTy4CHHBIC 3HAHUS 0 |IPAaKTHIECKUX 33124 CPOK, paboT B CpOK,
o0meit 1 hu3ngecKoit MIPEIYCMOTPEHHBIN B | IIpeXyCMOTPEHHBIH
XMW TIPU H3YICHUH pabounx mporpaMmax B paboumnx
JIPYTUX JUCLUIUIMH U B MporpaMmmax
CTPOUTENBHOMN

IpaKTHKE.

BIIaI€Th HaBBIKAMHU Pemenve npukinagHeix 3aga4d | Bemmonnenne pador 8|  HesbimonHeHue
MPOBEICHUS B KOHKPETHOH IpesMEeTHON CPOK, paboT B CPOK,
XUMHUYECKOTO obyactu NPEYyCMOTPEHHBIN B | IPeayCMOTPEHHBIH
9KCIIEPUMEHTAa, paboumx mporpammax B pabouux
criocobamu pacyera IporpaMmax

TCPMOJANHAMUNYCCKUX U

KHHETHYECKUX
apaMeTpoB

CTPOUTEINIbHBIX
MaTepHajIoB

XMUMHYECKHUX MPOLIECCOB
1 0a30BBIMU CIIOCOOAMU
TEXHOXHMHYECKOTO
KOHTPOJISI Ka4eCTBa

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MPOMEXYTOUYHOIO KOHTPOJS 3HAHUW oOlEeHuBatoTca B 1
cemecTpe A1 04HOoi (hopmbl 00yueHus, 1 cemecTpe 11 3a04HOM (GOpMBI 00yUYeHUs

M0 YEThIPEXOAIIIbHOMN CUCTEME:

«OTIIUYHO»,
«XOpOoUIO»;

«YIOBJIETBOPUTEIIBHOY;
«HEYIOBJICTBOPUTEIILHO.

K PesyabTaThl 00y4eHmus, K

oMIIe- XapaKTepHu3ylouue UTEPUN

Tenmus cq)gpmpl:m ay}m':cn ougﬂnmll)ﬂnﬂ OTJIHYHO Xopowo Yaos.. Heynos.

KOMIETCHIIMH

YK-1 3HATh UCTOYHUKU U |OTueT no Brinonnenue | Boimonnenue | Boinonnenue B tecre
crocoOBI aHaTM3a nabpatopHbIM | Tecta Ha 90- | Tecta Ha 80- | Tecrana 70- | menee 70%
HHpOpMaINH, pabotam, TecTt 100% 90% 80% MIPaBUIBHBIX
BBIJICTICHUS €€ OTBETOB
0a30BBIX
COCTaBIISIIOIIUX  JIJISt
peneHus
TTOCTaBJICHHBIX
3a1ad.
YMETh Pemienne 3amaun IIponemonctp | [Iponemonctp | 3amauu He
paccmaTpuBath CTaHAAPTHBIX pelieHbl B WMPOBaH HUPOBAH BEPHBIN| PEIICHBI
paziuuHbIe MPaKTUYECKHUX MOJIHOM BEpHBIN XOJ | X0 peleHus B
BapUAHTHI peLIECHUs |3a1a4 obbeMe U peuieHus OOJIBITHCTBE
MIOCTABJIEHHBIX MOJIy4€HBI BCEX, HO HE 3a/1a4
3a/1a4, TPaMOTHO, BEpHbIE MOJIy4eH
JIOTUYHO, OTBETHI BEpHBIN OTBET
apryMEHTHPOBATh U BO BCEX
(dhopmupoBaTh 3aa4ax
CcOOCTBEHHEBIE
CY)KICHUS M OIICHKH,
OTJINYaTh (PAKTHI OT
UX UHTEPIPETANNT
JIPYTUMHU




y4aCcTHUKaMU

JIESITEJIbHOCTH.
BIIAIETh HaBbIKaMu |Perenue 3amgaun IIponemonctp | [Iponemonctp | 3anmauu He
MIPOBEICHUS MPUKIIaTHBIX peuieHsl B HpOBaH HUPOBaH BEPHBIN | pEIICHbI
XAMHI9IECKOTO 3amad B TIOJTHOM BEPHBIHA X0 | XOJ PeIIeHUs B
9KCIIEPUMEHTA, KOHKPETHOH o0BeMe 1 pereHus OOJBIIMHCTBE
crocobamu pacdeTa |mpeaMeTHOH TIOJTyICHEI BCeX, HO HE 3amaq
TePMOANHAMHYECKIX |00TacTH BEpHEIC MIOJTy9ICH
1 KHHETHIECKUAX OTBETHI BEPHEII OTBET
apaMeTpoB BO BCEX
XUMHUYECKHUX 3a/ayax
MIPOLIECCOB U
0a30BbIMU
crocobamu
TEXHOXUMHUYECKOTO
KOHTPOJISI KauecTBa
CTPOUTEIBHBIX
MaTepHaJioB

OIIK-1 3HATh OCHOBEI 00111e# |OTYET 110 Brmomnnenue | Bemmonuenne | Brimonnenue B tecte
1 pU3UIECKON nabpatopHbIM | Tecta Ha 90- | Tecta Ha 80- | Tecta ma 70- | menee 70%
XFMUH, pabotam, TecTt 100% 90% 80% TIPaBUAIBHBIX
TePMOANHAMHYCCKIE OTBETOB
1 KHHETUIECKHe
SIBJICHUS,

COTPOBOXKIAIOIITHE
XUMHUYECKHE
MIPOLIECCHI,
XapakTepHbIE TPH
MIOJIYY€HUHU U
AKCILTyaTaI[UH
CTPOUTEIBHBIX
MaTepHaloB U
KOHCTPYKLHUH,
(U3NKO-XIMHUICCKHE
CBOICTBA BEIECTB,
COCTAaBIISIOIINX
OCHOBY
CTPOUTENBHBIX
MaTepHuaIoB
YMETh NIPUMEHATH Pemienne 3amaun IIponemonctp | [Iponemonctp | 3anmauu He
MIOJIYYCHHbIE 3HAHUSI |CTaHIaPTHBIX pelieHsl B HPOBaH WUPOBaH BEPHBIN| pEIIeHBI
1o obmel u MPAKTHYECKHUX MOJTHOM BEPHBIN X0/ | XOJ pEelIeHHS B
¢u3ndeckoil XuMuu [3amaq o0BeMe 1 pelreHus OOJBITIMHCTBE
[IpU U3YYEHUH MOJIy4€HBI BCEX, HO HE 3a/1a4
JPYTUX JUCUUILTAH U BEpHbIE MOJIy4eH
B CTPOUTENBLHOM OTBETHI BEpHBIN OTBET
MIPaKTHKE. BO BCEX
3a/1a4ax
BJIaIeTh HaBbIkaMu |Perienue 3angauun IIponemonctp | [Iponemonctp | 3anauu He
[IPOBEJICHUS MPUKIIaTHBIX peuieHsl B HUpOBaH HPOBaH BEPHBII| pemeHb
XUMHUYECKOTO 3a/1a4 B MTOJTHOM BEPHBIN XOJ] | XOJ pelIeHHs B
SKCIEPUMEHTA, KOHKPETHOM obbeme u pelieHus OOJBIIMHCTBE
crocobamu pacdera |mpeaMeTHOH TIOJTY9EHBI BCEX, HO HE 3a/1a4
TEPMOIMHAMHUYECKHX |00JIacTH BEpHBIC MOJTy4eH
1 KHHETUYECKHUX OTBETHI BEpHBIN OTBET
rnapameTpoB BO BCEX
XAUMHAYIECKHX 3a/1a4yax
MIPOLIECCOB U
0a30BbIMU
criocodamu
TEXHOXUMHUYECKOTO

KOHTPOJISI Ka4€CTBa
CTPOUTEIIbHBIX




| MaTepuaioB | | | | | |

7.2 IlpuMepHblii mNepeYeHb OLEHOYHBLIX CpeACTB (THIOBbBIE
KOHTPOJIbHbIE 3aJaHUsl WJIM MHbIEe MaTepHajibl, HeOOXOAUMBbIE JISI OLEHKHU
3HAHUM, YMEHUI, HABBIKOB H (MJIH) ONBITA 1€ATEILHOCTH)

7.2.1 TIlpumepHblii 1epeyeHb 3aJaHUi I TOATOTOBKHM K
TECTHPOBAHUIO
1. ITommydenwue aneTaTHOTO MIETKa |3 IEJIIF0I03bI BOBMOXKHO 0JIaroaaps HATHIHIO B

HEWH ...
O onokcuaHbIX pparMeHTOB O THAPOKCHIBHBIX TPYIIM

O  METWIECHOBBIX TPYIIII O uMKIMYecKuXx pparMeHTOB

2. O0BeM pacTBOpa XJIOpHIa KaJIbLIMsI ¢ MOJISIpHOM KoHLeHTparuei 0,1 moib/1,
HEO0OXOAUMBIN JUTsI OcaxaeHus1 kapOoHaT-noHoB u3 200 M1 pacTBOpa KapOoHaTa
KaJlis ¢ MOJISIpHOM KOoHIeHTparuen 0,15 Monb/i1, paBeH  MUJUTAIIUTPAM.

O 200 O 100

O 150 O 300
3. Kucinbie conu o0pa3yrorcs B peakIusaX, CXeMbl KOTOPBIX UMEIOT BUJT ...
o Zn(OH), + HCI o KOH + H,S0O,

o CaCO3+ H,0 + CO, o 2KOH + H,SO,

4. B cCOOTBETCTBUM C TEPMOXUMHYECKUM YPABHEHHEM

FeO(1g) + H, (1) = Fe(yg) + H,O(r), A H® = 23k Ik

Ut moaydenus 560 1 xene3a HeoOXOAMMO 3aTpaTuTh KJ[K Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBanuu OEIKOB B BOJAHBIX PACTBOPAX KUCIIOT U MIEIOYEH

MPOUCXOJIUT UX ...

O BeICAJIMBaHUE O oxwucieHue

O konzeHcamus O ruaponm3

6. /{51 kauecTBEHHOTO OOHApYKEeHUsI KapOOHAT-UOHA UCTIOIB3YETCSl PACTBOP

O cpenneu conmu O CHJIBHOIO OCHOBAaHUS
O  opraHMyYecKoro MHIUKATOpA O  CHJIBHOW KHUCIOTBI

7. Ha BHelIHEM SHEPreTHYECKOM YPOBHE aToOMa 3JIEMEHTa, 00pa3yIoliero
BbICIINN ruapokcu] coctaBa H303 - coepKUTcsi  3JIEKTPOHOB.

O 6 O 7

o 5 O 4

8. ITpu paboTe raibBaHUYECKOIO AIEMEHTA, COCTOSIIETO U3 CEPEOPSHOTO U
MEJIHOTO 3JIEKTPOJ0B, NorpyxkeHHbIX B 0,01 M pacTBOpBI NX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu”*/Cu)= 0,34 B), Ha KaTo/ie IPOTEKAET PEaKIIH,
YPaBHEHHUE KOTOPOW UMEET BULL...

O Cu™ +2&=Cu° O Ag°-&=Ag+

O Ag+e=Ag° O Cu°-2& =Cu’+




9. Peakuueit nonmumepu3aii MOKHO TIOJTYYUTh BEIIECTBO, Ha3BaHUE KOTOPOTO
O nepyoH O aHTpoH

O HaiinoH O reduon

10. CBeueHue aTOMOB, MOJIEKYJI WJIM JIPYTHX YaCTHUL, BO3HUKAIOLIEE IPU
AIIEKTPOHHBIX MEPEX0/1aX U3 BO30YKICHHOTO COCTOSIHUS B OCHOBHOE,
Ha3bIBAETCH...

O smuccueit O penakcauuen

O moMuHEcueHuuen O  ¢doromerpueit

11. Atomsl yraepoaa B mosiekyie C,Hy HaxXoAsTCsl B COCTOSAHUU -
rUOpUIN3ALIUN
O sp° O sp

2

O _sp O sp

12. JIns cMeneHnst paBHOBECHS B CUCTEME
Ha(r) + S(18)=H,S(r), AH® = -21x Ik
B CTOPOHY 00pa30BaHUs CEPOBOAOPOAA HEOOXOANMO ..

4

O noHM3UTH JaBJICHHUC O NoBBICUTH JaBJICHUC
O BBectH KaTaJIn3aTop O IIOHU3HUTDH TCMIICPATYPY
13. B kauecTBe HHU3KOMOJICKYIIIPHOI'O BCIICCTBA B PCAKIUAX ITOJITMKOHIACHCAIINH

yare Bcero oopasyercs ...

O HyS O H)O
O CO, O NaCl
14. BemecTBo, M3MEHSIOIIEE CBOXO OKPACKY B 3aBUCHUMOCTH OT pH cpensbl
Ha3bIBACTCH ...
O kpacurenem O  2JIEeKTpPOIUTOM
O peareHTom O uHIUKATOpPOM
15. lns nmpurorosnenus 2 1 0,1 M pactBopa NaOH tpebyercss 1
THJIPOKCH]Ia HATPUS
O 40 O 4
O 16 O 8

16. 1151 OBBIIIEHUSI TEMIIEPATYPBI KUTIeHHS pacTBopa Ha 1,04°C
(Eno0 = 0,52rpaa.xr/Mojb) He0OX0IUMO, YTOOBI KOHIICHTPALIHS

PACTBOPEHHOT'O B HEM HEAJICKTPOJIUTA COCTABIIsIA MOJIB/KT.
O 2 O 0,2
O 0,1 O 1

17. KoaddunueHT nepea MoJieKyJIoi BOCCTAHOBUTENS B YPAaBHCHUH PEaKIIMU
K,Cr,0; + NaNO, + H,S0O, = Cr2(804)3 + NaNO; + K,SO, + H,O paBEH
O 3 O 2

O 1 O 4
18. ITpoaykTamMu, BBIAEISIOMIMMUICS HA HHEPTHBIX 3JIEKTPOIax MPH JIEKTPOJIU3E



BOJIHOTO pacTBOpa Cylb(haTa HATpuUs, ABISIOTCH ...

O NamO, O Nawu SO,

O HuO, O H,uS

19. TIpu noMoIiM JaKMyca MOKHO Pa3IMdUTh PACTBOPHI COJICH
O FeCl, u A1Br3 O NaSO, u NaCl
O NaCl u Na,SO3 O K,SO,u CaBry

20. Ecnu yBenuuuTh nasieHue B 10 pa3, To CKOpOCTh MPSAMOM peakuu
H; (r) + Br, (r) = 2HBr(T), npu ycl10BUM €€ 3J1€EMEHTAPHOCTH, YBEITUYUTCSA B

___pas.
O 5 O 20 O 50 O 100

7.2.2 IlpumepHblii NepeveHb 3aJaHMil JJsl pellleHUs] CTAHIAPTHBIX
3a/1a4

Tema 1. OcHOBHBIE CTeXHOMETPHYECKHE 3AKOHBI
U pacyeTsl 10 YPABHEHUSM PeaKIuii

3amaya. B3anmopnelcTBue allOMHHHMS C PacTBOPOM COJISTHOM KHCIOTBI

POTEKAET M0 CIEAYIOMICH PEaKIuu:

2Al + 6HCI — 2AICl3 + 3H;1

B peakmun ywgactBytor 2,7 kr amomuHuA. Paccumraiite 00beM BO0poO/a,
BBIJICTIMBILIETOCS. B XOJ€E PEaKIUHU, MPOTEKAIOIIEH MPU HOPMAIBHBIX YCIOBHUSX, a
tak ke npu temieparype 28 °C u pasnenun 102 kIla; abGCOMOTHYIO IIOTHOCTH
BOJIOPOJIa M INIOTHOCTh BOJIOPOJIA IO BO3AYXY; MacCy 0Opa30BaBIIETOCs XJIOpUAA
AJTIOMHHUS 1 MACCOBYIO JIOJIF0 AJIFOMUHUS B HEM.

Pemenne. Peakiyst mpoTekaeT 1o ypaBHEHUIO

2Al + 6HCI — 2AICl;+ 3H; 1.

B BUAC Ta6J'II/IHBI MmpeacTaBuM MOJIIPHBIC MACChI, KOJIMYCCTBO MOJIb H
COOTBCTCTBYIOIMC UM MACChl Yy4YaCTBYIOIIHMX B pCaKIIWH BCIICCTB.

Al AlCl; H,
M, r/monws | 27 |27 +3-35,5=133,5| 2
v, MOJIb 2 2 3
m=Mv, T | 54 267 6

YroObl HaWTH 00BEM BOAOPOMAA, BBIICIMBIIEIOCS B PEAKIMU MPH HOPMAIbHBIX
YCIOBHSX, COCTABUM IPOTOPIIHUIO:

54 r Al BeienstroT u3 kuciaoTh (22,4:3) 1 Bogopoza (10 ypaBHEHUIO PEAKIINHN)
2700 r Al BeimenstroT U3 KUCI0ThI V, 11 Bogopo/a (1o yCIOBHIO 3a/1a4H);

2700-22,4-3
54
JInst yCIIOBWA, OTJIIMYHBIX OT HOPMAJBbHBIX, 00BEM Tra3a pacCUuTacM II0
ypaBHenuto (1.4):

Vy = =3360 1.

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

Vv
X~ 22,4-102

3678,4 11,



i 1o ¢popmye (1.3):
_ Pg-Vy'T 101-3360-(273+28)

\ =3678,4 m.
X D 273-102 "
AOCOIOTHYIO TUIOTHOCTH BOIOpOAa paccuutaeM 1o dopmyse (1.6):
P My _ 2 ~0,09 /1
Ha Wy 22 4

OTHOCHTEJIBHYIO INIOTHOCTH BOJIOPO/IA IO BO3AYXY paccunutaeMm 1o hopmyie (1.8):

M
Dg?%:_lﬂllziizopi
2) M (6030) 29

Maccy oOpa3oBaBIIerocsi B pPEakIMM XJIOpPHAA JKejle3a pPacCUUTaeM IIo
YPaBHEHUIO PEAKIINH, COCTABUB MPOTIOPITUIO:

2700 T Al oOpa3syror mA|(:|3

54r Al o6pasytor 267 r AlICI;;

2700-267
m =————=13350r.
AICL, 54 r

Maccosyio gomio »xene3a B AlCl; paccuntaeM, HCXOas COOTBETCTBEHHO M3
ATOMHBIX ¥ MOJISIPHBIX MacC aTOMOB U MOJICKYT.
133,5 r AICl; cocrasmsror 100 %

27r Al cocTaBisAloT  x %;

27100
X =

1335

Tema 2. Kinacebl HeOpraHm4ecKMx COeAMHEHUM

=20,22 %.

3anaua 1. Kakve U3 nepeyrcieHHbIX HUKE BEUIECTB SIBISIOTCS OKCUIAMMU:
H,CO;, BeO, K,0, SO,, Mg(NO3),? VkaxuTte ux cBOicTBa (OCHOBHBIC, KHUCIOTHBIE,
amporepubie). Hamumumre ypaBHEHHS peakluid, TOKa3bIBAIOIIUX XapaKTep
OKCHJIOB.

Pemenue. B Hamem mpumepe KUCIOTHBIM OKCHIIOM SIBIsieTcsl okcun SO.
[Ipun B3aumojaeMCTBUM C BOJIOM OH oOpa3zyeT cepHUCTYI Kuciory H,SOs, c
OCHOBAHUSIMU U OCHOBHBIMHU OKCHJIAMH — €€ COJIU:

SO, + H,O — H,SO%s;

SOZ + 2L|0H — L|2803 + H20,

SOZ + NCZQO — NCZZSOQ,.

Okcun K,O  mposBIsIET OCHOBHBIE CBOMCTBa, PAacTBOPSIETCS B BOJIE C
oOpa3oBaHHEM OCHOBaHMs. B3auMOJEUCTBYeT € KHUCIOTaMH W KHUCJIOTHBIMU
OKCHJIaMU C 00pa30BaHUEM COJICH B COOTBETCTBUU CO CICAYIOIIMMH PEaAKIUSIMHU:

KO + H,O — 2KOH;

KO + 2HClI —2KCl + H0;

K20 + C02 — K2C03.

BeO — amdotepHsiii okcua, HepacTBOpUMBIA B Boje. EMy cooTBeTcTByeT
TUJPOKCHU/I, IPOSBIISIONINN KUCTOTHBIE cBoMcTBa (H,;BEO, — KuC10Ta) U OCHOBHBIE



croiictBa (Be(OH), — ocHoBanme). AMGpOTEpHBIE OKCHUABI B3aMMOJICHCTBYIOT C
KHCJOTaMH M IIEJIoYaMH, a TaK)Ke€ C KHCJIOTHBIMH M OCHOBHBIMH OKCHJAMHU C
oOpa3oBaHUEM COJIEH:

BeO + 2HClI — BGCIQ + H0,

BeO + CO, — BeCOs;;

BeO + 2NaOH — Na,BeO, + H,0;

BeO + K,O — K,BeO.,.

3apaua 2. CocTaBbTe ypaBHEHUS PEAKIMKA TMOJYYCHHS BCEX BO3MOXKHBIX
COJICH ITpH B3aUMOACUCTBUM THAPOKCHAA Oapusi U CEpHUCTOM KUCIOTh. HazoBuTe
MTOJTyYEHHBIE COJIU.

Pemenue.

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

[Ipu HemocTaTouHOM JUIsi OOpa3oBaHUs CpeAHEH COJIM KOJUYECTBE
OCHOBAHUS MOJYy4aeTCs KUCIask COJIb;

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

Jlns mpeBpallleHus KHCJIOW COJM B CPEJHIO HE0O0XOIMMO T100aBUTH
OCHOBAHHUE:

Ba(HCO3)2 + Ba(OI’I)z — 2BaCO; + 2H,O0.

[Ipu HEpOCTaTOUHOM 1711 OOpa30BaHUs CPEIHEH COJIM KOJUYECTBE KUCIIOTHI
M0JIy4aeTCs OCHOBHAs COJIb:

2Ba(OH), + H,SO3 —2H,0 + (BaOH),SO3— ruapokcocyabhuT oapusi.

HeoOxonumMo MOMHHTB, 4YTO MPaBUIBHOCTh COCTABJICHUS XUMHUYECKOU
dbopMyNibl TPOBEPSIETCS 1O PABEHCTBY BAJCHTHOCTH (CTETIEHU OKHUCIICHUS)
OCHOBHOTO W KHCJIOTHOIO OCTaTKOB. BajleHTHOCTHP OCHOBHOTO OCTaTkKa
OTIPENICIIACTCS YUCIOM 3AMEWEHHbIX 2UOPOKCOSPYnNn B MOJIEKYJIE OCHOBAaHMS Ha
KUCJIOTHBIA OCTaTOK; BAJICHTHOCTh (CTETNEHb OKWCIICHUSI) KUCIOTHOTO OCTAaTKa —
YUCIOM 3AMEUeHHBbIX AmoMO8 BOJIOPOJa B MOJIEKYJIE KHUCIOThI Ha OCHOBHOH
OCTaToOK.

3agaya 3. IlpuBenutre ypaBHEGHHE pPEAKIMHU IIOJYyUYCHHUS THIPOKCH]IA
amomuausA. Onpegenute ero cBoiictBa (mpupony). Hamummure ypaBHEHUs
pEaKIui, T0Ka3bIBAOIINE UX.

Pemienne. ['uapokcu aatOMHHUSI HENb3Sl MOJMYYUTh HEMNOCPEICTBEHHBIM
B3aUMOJICHCTBUEM OKCHJIa AJIIOMUHUS C BOJIOM, T.K. OKCHJI HE pacTBOPHM B BOJIE,
MIO3TOMY €0 MOYHO MOJYYUTh CICAYIOIIUM MYTEM:

AI(NOg)g + 3NaOH — Al(OH)g + 3NaNO:;.

I'mapokcua  amomuHus  oOnagaeT aMpOTEepPHBIMH  CBOMCTBAMH, T.€.
JIBOMCTBEHHOW IIPUPOJION, CIIEIOBATEIBHO, MOXET B3aUMOJIEMCTBOBATh KaK C
KHCJIOTHBIMH, TaK U C OCHOBHBIMU OKCHJIaMU, THIPOKCHIAMHU.

Peakunu, moarBepKaaromme KuCcJIOTHbIE CBOMCTBA THAPOKCUIA:

Al(OH); (HAIO,) + KOH — KAIO, + 2H,0;

2Al(OH); (HAIO,) +  BaO — Ba(AlO,), + 3H,0.
Peakiuu, noarBepxAaroIe OCHOBHbBIE CBOMCTBA THIPOKCUAA!

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

2A|(0]‘[)3 + 3S0; — A|2(804)3 + 6H,0.



Tema 3. JHepreTuka M HANPABJIEHHOCTh XUMHUYECKHUX MPOLECCOB

3ananme 1. Paccuuraiite TeroBor 3PGEKT XUMUYECKON peakiui,
IPOTEKAIOLIEd B CTAaHIAPTHBIX  M300apHO-U30TEPMHUYECKHUX YCIIOBHUSX, IIO
YPaBHEHHUIO:

CH4(2) + COZ(e) — ZCO(Z) + 2H2(2)a €CJIn
MNHCH, = —74,8 x]JI>x/MOIIb; MNHCO, = —394,0 xJI>x/M07b;
ANHYCO =-110,5 kJ[>K/MOJIB; AHH, =0 kJ[>K/MOJIb.
VkaxuTte, Kakas 3TO peaklHs 3K30- WIH 3HAoTepMuueckas. Kakoe koiamuecTBo
TEIUIOTHI OyJeT 3aTpadeHo Ha noxyderue 30 Kr Bogopoaa?

Pemenne. TernoBoit 3QpeKkT XUMUYECKON peaKiuu AH’, IIPOTEKAIOLIEN B
CTaHJAAPTHBIX H300apHO-U30TEPMUUYECKUX YCIOBHUSAX, PACCUUTAEM, IMOJIb3YSICh
cieacTeueM 3akoHa I'ecca (3.1):

AHOZ Z V°AfHOnp00.peaK - Z V'AfHOucx.g-gi
AH= (2-AH?CO.) + 2-AHPH, () — (MHPCHy ) + AH?CO5.)).
AH= 2 (-110,5) +2- 0 — (— 74,8 —394,0) = 247,8 kJIx.
Tax xak AH> 0, T0 MIPOIIECC IHOOMEPMUYECKULI.

W3 ypaBHEHMS peaklMH CIEIYET, YTO JJIs MOdydeHus 2 moJied (v1) uiam 4 v
(m = v - M) Bomopoma TpeOyetcst 3atpatuth 247,8 kJx Tteruotel. Ecim B
pe3yabpTare mpoiecca oopazyeTcs MHOE KOJMYECTBO BeHIecTBa (V;), TO TEIUIOTY
paccunTbiBacM 10 opmyie  AH = v -AH°/ v,

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

3agaua 2. Bo3moxxkHo 1 CaMOITPOU3BOJILHOE  B3aUMOJECHCTBUE

KapOOHaTa KaJlbliMs U OKCUIAa KPEMHUS, IPOTEKAIOIIEE 110 YPaBHEHUIO
CaCO3(Kp)+ SiOg(Kp) — CdSiOg(Kp) + COZ(e)
B CTaHJAapPTHBIX U300apHO-U30TEPMUUYECKUX YCIOBUIX?

Pemenne. Kpureprem caMONpoOW3BOJIBHOIO NPOTEKAaHMs Ipolecca B
3aKpBITOM CHUCTEME B HM300apHO-U30TEPMHUYECKUX YCIOBUSX SBISETCS YOBUIb
sHeprun ['mb0ca. Paccuuraem wu3MeHenue sHeprun ['nbOca AG? B XOm€
IAHHOMN PeaKIHH, BOCIOIb30BaBIIKCh ypaBHerneM AG® = AH — T-AS°. Bennunny
WU3MEHEHUS SHTAJIBIIMY PEAKIIMHU PACCUMTAEM T10 YPABHEHUIO:

AH=(A¢H® CO,,.) + AH® CaSiOsp,) — (AtH® Si05yy) + AtH® CaCOsy)).
DHTaNbNUU 00pa30BaHMs BCEX YUYACTHUKOB peakluu OepeM 13 TabJIrIbl
CTaHJIAPTHBIX (PU3UKO-XUMHUUECKUX BEIUUHUH .
A¢H’ CO,.) = —393,5 kJIx/monb; AtH CaCOsy) = —1206,0 kI{K/MOIB;
A¢H°Si0y4,) = —859,3 kJl/Momb; AtH°CaSiOg, = —1584, 1k [xK/MOIb.
[ToncTaBuB 3HaUEHUS B YpaBHEHUE, IOJIyYUM
AH° =-363,5-1584,1 — (-859,3 — 1206,0) = 87,7 k/Ix.

BorumciuM  m3meHenne sutpormmn AS’mis peaknum, mpoTekaromeil B

CTaHJIAPTHBIX YCIIOBUSX, UCIOJIB3YS TaOIU4HbIE NaHHbIe (Tabmn.3.1).

S° CaCOs,= 92,9 Jix/monsK; S° SOy = 42,1 ik /MombK;
S° CO,.y =231,5x/MonbK; S°CaSiOg = 82,0
Jx/monb K.

ASO = 2Xv- Sonpoa —-Zv-S Oucx.e-m



AS®=5°CO,,, + S° CaSiOs,) — S° SiOy,) — S’ CaCOsyy),
AS°=82,0+231,6 -92,9-42,1=178,6 /K wmm AS°=0,179 xJx/K.
Paccuntaem AGO, BOCIOJIL30BaBIINCH HANIEHHBIMU 3HAYCHUSIMU AHO )54 ASO:
AG°=87,7 — 298 - 0,179 = +34,36 kJIx.
[Tockosbky AGY > 0, TO [HaHHBIA MOpPOLECC B CTAHJAPTHBIX YCIOBUSX
CaMOITPOU3BOJIBHO IIPOTCKATh HC MOXKCT.

Tema 4. XuMnueckass KHHeTHKA U paBHOBECHUE

3agmauya 1. PaccuuTaiiTe, BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTb PEAKLIUU
oOpazoBanus okcuna cepsl (VI), mpoTekatromieii Mo ypaBHEHUIO
250, + Oy) — 2305y,
a) IpH YBEJIIMUCHUH KOHILIEHTpaluu okcuaa cepsl (1V) B 2 pasa;
0) npu yBeIMYEHUH BHEILIHETO JaBJIE€HUs B 3 pasa.
Pemenne. KuHeTHMUECKOE ypaBHEHUE PpEAKLIUH, COIVIACHO 3aKOHY
JNEUCTBYIOIIMX MAacC, HUMEET BUJ:

— k-c? )
v C802 Co, .
a) 3alMIlIeM KHHETHYSCKOEe ypaBHEHHE npu KoHIeHTpanuu SO, B JBa pasa
OOJIBIIIE UCXOTHOI:

v=k-(2Csp, )?*-Co, =4-K-(Cso, )?-Co, .
3aTeM HaxoJuMM OTHOIIEHUE CKOPOCTEH Tpoliecca:
' _4°k°(CsQ2)2-CQ2 _4

v k+(Cso,)*Co,

Takum oGpazom, npu yBenudeHun KoHIeHTpammu SO, B 2 pa3a CKOpPOCTb
peakuuu Bo3pocia B 4 pasa;

0) B TaHHO peaKIUK BCE BEIIECTBA HAXOASTCS B Ta3000pa3HOM COCTOSIHUH,
MOATOMY IMPHU YBEIUYEHUHU JIABJICHUS HaJ CUCTEMOM B 3 pa3a 00beM YMEHBIIIUTCS B
TPU pasa, a KOHIICHTPAIUs KaKI0TO U3 PearupyroIiux BeIIeCTB, CIeA0BATEILHO,
yBenuuuTces B 3 pasza. Torjga KWNHETUYECKOE YpaBHEHUE 3aITUIIIEM

I).’=k°(3CSC)2 )2°SC(:)2 = 27-k-(CSQ2 )? -Co. .

v _2Tk(es0,)"C0, oy

v k-(cs0,)’Co,

Takum oOpa3om, mpu yBEJIWYEHUH JABJICHHS B 3 pa3a CKOPOCTb pPEeaKluu
yBenuuuTcs B 27 pas.

3amava 2. OkucneHue ceppl NPOTEKAET IO YPABHEHUIO

Sty + 02— SOz¢).

Kak u3MeHuTCs CKOPOCTh ATOM peakMy NPy YBEIMUEHUN PEAKIIMOHHOTO 00bEMA B
3 paza?

Pemenue. B cinydyae reTeporeHHbIX peakiiiil B ypaBHEHUE 3aKOHA JIEMCTBUS
MacCc BXOJST KOHUEHTpAIMM BEUIECTB, HAXOSAUIMXCS B Tra3oBoil (¢aze wiu

CraenoBaTteibHO,



pactBope. KuHetnueckoe ypaBHEHHE JUIsl TETEPOTCHHOW PEaKIuu 00pa30oBaHUs
OKCHJIa Cephl 10 U3BMEHEHHUSI JIaBJICHUS UMEET BU/I:

v=K-co,,

MOCJIE YBEJIMYEHNHU 00bEMA B 3 pa3a KOHLIEHTPALUs KACIOPOAa YMEHBIIUTCS TAKKE

, 1
B 3 paza: D=k'§'002 :

c v 1 k-Co, 1
JICIOBATEJILHO T 5T, ~ T S5
A * » 3 k-Co, 3
Takum 00pa3om, Mpu yBeJIMYeHUH 00BbEMaA peakMOHHOrO cocyaa B 3 pasza
CKOPOCTb PEaKLUd YMEHBIIUTCS B 3 pasa.
3agaua 3. Bo CKOJIBKO pa3 BO3pacTET CKOPOCTh PEAKIIMH, ECIIU TEMIIEPATypa
yBenmuntcs Ha 40 °C? TemneparypHblii KO3Q(HUIMEHT PEAKIIUU paBeH 2.
Pemenue. Cornacao ypasaenuto Baut-I'opda (3.10)
L,
U
2 _ 10
—=7

l)tl

PaccuutaeM, BO CKOJBKO pa3 YBEIUYUTCA CKOPOCTh XHMHYECKOW pEeaKIuH,
MOJICTABUB B YPAaBHEHUE JTAHHBIE U3 YCIOBUS 3aJa4H:

40
Y _210_2%-16.
(%5

Takum 06pa3oM, py MoBkIIIeHUH TeMIepatypbl Ha 40 °C CKOpOCTh JaHHOM
peaklMM YBEJIUYMUTCS B IIECTHAILATD Pas.

Bamaua 4. Peakuums npu temmeparype 20 °C mnporekaer 3a 45 c.
Temneparypubiii ko3 duiiieHT ckopoctu peakuuu paBeH 3. Kakoe Bpems
noTpebyeTcs 1jist 3aBepieHns 3Toi peakuuu npu 40 °C?

Pemenne. Paccuntaem BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEaKLUUu MpU

YBEJIMYECHUH TEMIIEpaTyphl, BOCIOIB30BaBIIMChE  ypaBHeHHeM Baunt-Todda
(3.10):

t —t
2"
Y, _ y 10
l)tl
40-20
040 _3 10 040 _32_9g
Do )

Uem BBIIIE CKOPOCTh pEaKIMU, TeM 3a 0ojiee KOPOTKHUH MPOMEKYTOK
BPEMEHH OHA MPOTEKAeT, TO €CTh BpeMs MPOTEKaHUS peakiuu (7) oOpaTHO
IPOIOPITHOHAIILHO €€ CKOPOCTH () (3TO OTPaKEHO B ypaBHEHUH 3.5).

v T
o _ “tyo

D T
Lo 713



(D) -T
__720 *20
Orcrona L4090~ >

40

ITpu 40 °C peakuus 3aKOHYUTCS 38 5 C.
3agava 5. Hanumure BbIpakeHUs I8 KOHCTAHT PaBHOBECUS CIEAYIOIIHNX
peaKuunii:

1
Tp0=—-45=5
40 9 C.

ZCO(Z) + 02(2) s ZCOZ(Z),
Ca(O]‘I)g(Kp) + COZ(Z) s CaCO3(K,,) + HzO((,,c).
Ot kakux GakTOpOB 3aBUCUT KOHCTAHTA PAaBHOBECHS?
Pemenne. Peakmus 2CO., + O, S 2C0O,., rToMoreHHas. BripaxkeHue
JUIsL KOHCTAHTBl PABHOBECHS UMEET BUJL:

_ [co.]
~[cof-lo.]
PCaKHI/IH Ca(OH)g(K,,) + COZ(e) s CaCOg(Kp) + HZO(D,C) ICTCPOrCHHAad,
IIO9TOMY B BBIPAXKCHHUC MIJIsI KOHCTAHTBI PABHOBCCHUA BXOAAT KOHOCHTpALIUK
BCIICCTB, HAXOOAIIMUXCA B KHAKOM HIIN Fa3006pa3HOM arperaTHoM COCTOSHHH.

BripakeHre KOHCTaHTBI PAaBHOBECHSI UMEET BU:
_[#:0]
B [COz] .
KoncTanTa paBHOBecHs] 3aBUCUT OT IMPHUPOJBI PEarupyrolnx BeEIIECTB U
TeMIepaTyphl, HO HE 3aBUCUT OT KOHIIEHTPAIIUU BEIIECTB U JIaBJICHMUS.
3agaua 6. B cucrteme yCTaHOBUJIOCH PAaBHOBECHE:
2Hl,., S H,.+ 1y, AH°>0.
Kak Ha/mo u3aMeHuTh TeMIneparypy, JaBJICHUE U KOHIICHTPAIIMIO PEareHTOB,
YTOOBI CMECTUTh PABHOBECHUE B CTOPOHY TEUEHUS MPSIMOUN peakiiun?
Pewmrenue.
1. TIpsimast peakumst suzoTepmudeckas (AH® > 0). Cormaceo mpuHIummy
Jle lllarenbe npu yBEIWYEHUM BHEIIHEW TEMIIEPATYPbl PABHOBECHE CMEILAECTCS B
CTOPOHY SHIOTEPMHUUYECKOro mporecca (MAYHIEro ¢ TMOTJIONICHHUEM TEIUIOTHI).
CrnenmoBarenbHO, JUIsi CMEIIECHHUS PABHOBECHUSI BIPABO TEMIIEPATYpy HAAO
YBEIIUYUTb.
2. B peakiuu u3 aByx moiieit HI momygaercs no ognomy Mmoo Hou 1, T.€,
BCETO JIBa MOJIs, TO3TOMY M3MEHEHHE JaBJeHUs HEe OYyJIeT OKa3bIBaTh BIUSHHUE Ha
CMEIIIEHUE PAaBHOBECHSI CUCTEMBI.
3. CwmelieHue paBHOBECHS BOPABO MOXHO JIOCTHYb YBEJIMYEHUEM
koHneHTparuu HI wim ynanennem w3 cucremsl H, u |, 4To mpuBenmer k
YBEIMYEHUIO CKOPOCTH MIPSIMOM pPEaKIIvHu.

Tema 6. PacTBOpBI 3J1€KTPOJINTOB

3amaua 1. CoctaBbTe MOJIEKYJISIPHBIE 1 MOHHO-MOJIEKYJISIPHBIE YPaBHEHUS
peakiuii B3anMoeiictBus Mexay pacropamu BaCl, u Na,SO,4, Na,CO3 u H,SOy,
CH3;COONa u HCI, Fe(OH); u HNOs.

[Ipy  cocTaBIeHMM HWOHHO-MOJIEKYJSIPDHBIX  YPaBHEHMM 3TH  COCAUHEHUS



3aMHUCHIBAIOT B MOJEKYJSIPHON (popMe, CHIIBbHBIE PACTBOPUMBIEC DJICKTPOJIUTHI — B
BUJIC HOHOB.

g peakuum:

BaCl, + Na,SO, —BaSO,| + 2NaCl (mojekyaspHOe ypaBHEHHUE),

P 'z H P

CUTBbH.DL.  CUTbH.IIL. CUTBH.I]I. CUTIbH.IIL.

Ba’" + 2CI~+ 2Na* + SO,°~ — BaSO.| + 2Na* + 2CI~ (mosHOe HOHHO-
MOJIEKYJIIPHOE YPaBHEHHUE),

Ba’" + SO, — BaSO,| (COKpaLIeHHOE HOHHO-MOJIEKYISIPHOE YPABHEHHE).

Peakumst BO3MOXXHA, Tak Kak OHa COIPOBOXAAETCA OOpa3oBaHHEM
TpyAHOpacTBOpuMoOro coenunenus: BaSO;.

Na,CO; + H,SO, — Na,SO, + H,0 + COzT

p p p cnab.on.  2as

CUTH.I]I. CUTbH.OI]I. CUTBH.I]I.

2Na* + CO”+ 2H" + SO,2~— 2Na* + SO,2~+ H,0 + CO,?

2H" + CO5%"— H,0 + CO,1.

Peakmuss  mpotekaeT, TaK Kak  CONPOBOXKIAETCS  0Opa3oBaHHEM
2azooopasnoco coeounenus CO, u craboeo snexkmpoauma Hy0 .

CH3;COONa + HCl — CH3COOH + NaCl,

p p p p
CUIbH.I]L. CUTIbH. DI cnab.s. CUNBH.IJL.

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

CH;COO~+ H" — CH3COOH.

B pesynbrate 310i1 peakuun obpazyercs ciadbrii snexrpoaut CH;COOH.

FE(OH)g + 3HNO; & FG(NOg)g + 3H,0

H p p cnab.o.

cnab.oi. CUTIbH.IL. CUTIbH.IIL.

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

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

Peakmust o6patnma, Tak Kak Cpeld UCXOJHBIX BEIIECTB M CPEIU MPOIYKTOB
pEaKIUu €CTh CIa0bIe AIEKTPOIUTHI.

3agaua 2. Beruucnute pH pacTtBopa THAPOKCHAA KaNbIUS C MOJISIPHOM
koHneHTparuei 0,005 mons/n, cunras nucconuaruto Ca(OH), monHOMH.

Pemenne. pH = — Ig [H']. Tugpokcun kampliys IpU JUCCOLUALIUM
oOpasyeT HOHBI Kambls u Tuapokcui-moust Ca(OH), S Ca®* + 20H~
Konuenrpamua wmoHoB OH cBsi3aHa C KOHIEHTpAIMed HOHOB H" wonHBIM
nponssenenneM Bogel: [H'] - [OH] = 710™*. Orcroma [H*] = 107/ [OH .

W3 ypaBHEHHUS TUCCOIMAIIMN  CJICTYET, 4TO

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

7.2.3 llpumepHBIii epeveHb 3a1aHN /151 pellleHNs] MPUKJIATHBIX 3a/1a4
Tema 10. JjieKTpOAHBIE MOTEHIUAJIBI M TAJIbLBAHUYECKHUE 3JIEMEHThI



3amaya. ['anbBaHUYECKUIT SJIEMEHT COCTOUT U3 XPOMOBOT'O U OJOBSIHHOTO
AJIEKTPOJIOB B pacTBOpax uX HUTpaToB. (COCTaBbTE€ CXEMY TIajJbBaHUYECKOIO
AJIEMEHTAa, HAMUIIUTE ypaBHEHMS AJICKTPOAHBIX IMPOIECCOB M TOKOOOpa3yromien

c Cc
peakiun. Beraucnure DJIC: a) mpH CTAHZApTHBIX ycIoBmsx ( Cro' = ~sn®" = 1

c C
MOJIb/1T); 0) U KOHLIEHTPALUIX Ccr3* = ¥sn?* = 0,01 MoK/,

Pemenne. Ilpu cxemaruyeckod 3amucCH TallbBAHUYECKOTO DIIEMEHTa
rpaHUlia pasjiesia MKy METaNIOM U pacTBOPOM OO03HAYAETCS BEPTUKAIbHOU
4YepToH, TpaHUlla MEX]Y PacTBOpPAMH JJIEKTPOJIUTOB — JBOWHOW BEPTUKAIHHOU
yepTod. AHOJ 3aIUCHIBAETCS CJIEBa.

CpaBHMM  CTaHJApPTHBIE  JJEKTPOJHBIE  IMOTEHIHUAJIbl  METaJUIOB:

crét/er® = _ 0,74 B, sn?*/sn® = _ 0,14 B. XpoMm, kak 0ojiee aKTHBHBIN METaJL,

SIBIIICTCS. @HOJIOM, a OJIOBO — KaTOZOM.

3anuieM cxeMy rajJbBaHHYECKOI'O dJIEMEHTA!

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

AJICKTPOJIHBIC MPOIIECCHI:
amomuerii:  Cr®— 3e¢” — Cr¥*  (mporecc okucnenus), X2
katomHblit:  Sn’" + 2¢” — Sn° (mporecc BOCCTaHOBJICHUS); x3

ypaBHEHHE TOKOOOPA3yIOIIeH peaKIuu:
2Cr°+3Sn°" — 2Cr®" +3sn°.
Brrauciaum snextpoasmxkyiyto cuiy (31C):
a) craumaptayio DJC E£° To ects DJIC sneMeHTa NPH CTAHAAPTHBIX
YCIJIOBUSIX, KOTJ]Ja KOHIIEHTPAIIMU UOHOB METaJlIa PaBHBI 1 MOJIb/JI, pacCUMTaeM 1o
YpaBHEHUIO:

g0 — o E° - Egn2+/8n0 Egr3+/Cro
- Kamooa ~ anooa - )
£9= 0,14 (~ 0,74) = 0,60 B;
6) B VYCIOBHAX OTIHMYHBIX OT CTAHAAPTHBIX CHa4Yalla pacCuuTacm IIO
YPAaBHCHUTIO HepHCTa OTACIBbHBIC 3JICKTPOAHBIC IIOTCHIIMAJIBI MCTAJLJIOB!

. 0,059| c
ESanr/Sn0 — ESnZJr/Sn0 + 2 g sn?* ’
E_.. _
$02*/sn0 = _ 0 14 + 0_’(;59 g102=—014 + &259- (-2) =— 0,20 B;
. 0,059| c
ECr3+/CrO= ECr3+/Cr0 + 3 J C”3+’
E . _
crdt/er® = _ 0,74 + 0’259 lg10 2=_0,74 + 0’%59 -(-2) =-0,78 B;

a 3areM 1o popmyne BeraucauM 3J1C, yauTpiBasi, 9TO OJOBO OCTAIOCh KaTOAOM, a
UUHK — aHOAOM:

£ = ESn2+/Sn0_ E(:r?’““/CrO



£=-0,20-(-0,78)=0,58 B.
Tema 12. Koppo3us u 3aliuTa MeTANINYE€CKUX KOHCTPYKIMUI

3amaua 2. M3nenue U3 xkene3a ¢ MPUMECHIO HUKEIISI HAXOJIUTCS BO BIAXHOMN
cpene, coaepKalle yrileKUCIbIi ra3. YKaKNATe, II0 KAKOMY MEXaHU3MY IIPOTEKAET
KOPPO3MOHHBIH MPOIIeCC, U HAMUIIUTE €T0 YPaBHEHHUS.

Pemenne. Yriekuciblidi ra3 B3aMMOJICHCTBYET ¢ BOJOM U 00pa3zyeT ciadyro
yronbHyto kuciory CO, + H,O S H,CO; xoTOopas JIUCCOLUUPYET IIO
ypaBHeHutio H,CO; S H' + HCO; . Takum 00pa3zoM, pacTBOp, B KOTOPOM
HAXOAUTCA U3lenune, OyaeT MPOBOAUTH IEKTPUUECKUI TOK, U OKHCIUTEIEM B HEM
ABIAOTCA  KaTuoHbl M. Kopposus, cieqoBaTelbHO, IMPOTEKAeT 110
3JIEKTPOXUMUYECKOMY MEXAHU3MY.

3anuieM cXeMy BO3HHUKIIETO KOPPO3UOHHOIO JIEMEHTA!
Fe|H™*,HCO; |Ni.
0 =
Fe2* /Fed

- o —
saBisieTcs aHogoM, a NI — xaTosom (ENi2+/Ni0 = —-0,25B).

Ha nmoBepxHocTH kene3a  (aHOJa) MPOUCXOUT MPOIECC OKUCICHUS.
VpaHenue aHoxHoro nponecca (anox Fe):  Fe® — Fe® + 2¢7
YKereso B Buze noHoB Fe®* mepexomuT B pacTBOp, a HIEKTPOHbI IEPETEKAIOT
Ha HHUKENb. [IoBEpXHOCTh HUKENS 3apspKaeTcsl OTPHUIATENILHO, K HEl M3 pacTBOpa
MOIXO/ISIT KATHOHBI BOAOPO/1a, TPUHUMAIOT AJICKTPOHBI M BOCCTAHABIMBAIOTCS.
VpasHeHue katogHoro mponecca (katox Ni%): 2H" + 2e”™— H,.

XKenezo Fe 6onee akTuBHbIN MeTast ( E — 0,44 B) uem HHKEIb, OHO

7.2.6. Meroanka  BBICTABJEHUSI OLEHKH TIPM  TPOBeIEHUH
NMPOMEKYTOUYHOM aTTeCTAUMN

OK3amen  npogooumcs no mecm-ounemam, Kaxicovilli U3 KOMOPbIX
cooepoicum 20 onpocos.

1. Oyenxa «Heyoosremseopumenvnoy cmagumcs 8 ciydae, eciu CmyoeHm
nHaobpan menee 60 % .

2. OyeHnxa «YooenemeopumenbHoy CMABUMCA 6 Caydae, eciu CmyOeHm
Habpan He menee 60 %

3. Oyenxa «Xopowoy cmagumcs 8 ciyuae, eciu CmyoeHm HAOPAl He MeHee

70%
4. Oyenka « Omauunoy cmasumcs, eciu cmyoenm Haopan e menee 85 %
7.2.7 I1acnopT OlIEHOYHBIX MATEPHAJIOB
Kon
KonTponmpyemsie pa3aeinsl (TEMBbI) . HanmenoBanme
Ne n/m KOHTPOJIUPYEMOM
JUCIHUITIINHBI OLICHOYHOI'O CPpCACTBa
KOMIETCHIHH
1 CrtpocHue BemecTBa M VK-1, OIIK-1 Tecrt, 3amuTra
pEaKIMoOHHAsE  CIOCOOHOCTH 11abopaTOPHBIX PaboT,




BCIICCTB 9K3aMCH

2 OcHOBEI xumudeckoi| YK-1, OIIK-1 Tecrt, 3ammTra

TCPMOJMHAMHUKHU U KHHCTUKH 1abopaToOpHBIX padoT,
9K3aMCH

3 PactBopsl. Jucniepcubie cuctemsr  |YK-1, OIIK-1 TecrT, 3amuTa
1abopaTOpHBIX padoT,
9K3aMeH

4 DIEKTPOXUMHUYECKHE TTPOIIECCHI VK-1, OIIK-1 Tecrt, 3ammuTa
nabopaTOpHBIX padoT,
9K3aMeH

5 [Tonumepsl U oTUroMepbl YK-1, OIIK-1 TecrT, 3amuTa
nabopaToOpHBIX padoT,
JK3aMeH

6 XuMudeckasi MHICHTU(DUKAIIHS VK-1, OIIK-1 Tecr, 3ammura
nabopaTopHBIX padoT,
JK3aMEH

7.3. Meroanueckue MaTepuajbl, ONpeaesiiOle NPOUEAYPHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeITeJIbHOCTH

TecTupoBaHue OCYHIECTBISETCSA, JUOO TPH MOMOIIM KOMIBIOTEPHON
CUCTEMbl TECTUPOBAHUSI, JTUOO C HMCIOJIb30BAHUEM BBIJIAHHBIX TECT-3aJIaHUN Ha
oymaxxnom Hocuteine. Bpems tectupoBanusi 30 MuH. 3ateM OCYIIECTBISETCS
MPOBEpPKA TECTa AK3aMEHATOPOM U BBICTABISETCS OLIEHKA COrJACHO METOJMKH
BBICTABJICHUS OLIEHKH MPH MPOBEACHUU TPOMEKYTOUHON aTTECTALINH.

Pemenne craHmapTHBIX 3a7ad  OCYIIECTBIAETCS, JMOO TIPU TMOMOIIU
KOMITBIOTEPHOW CHCTEMBI TECTUPOBAHUS, JIMOO C MCIOJB30BAHUEM BBIIAHHBIX
3amad Ha OymaxkHoM Hocutene. Bpems pemenuss 3amad 30 muH. 3arem
OCYILECTBIISIETCS TPOBEpPKA pEIICHUs 3a/ad HK3aMEHATOPOM U BBICTABJISETCS
OIICHKA, COIVIACHO METOJWKH BBICTABJICHUSA OIEHKH TMpU  MPOBEICHUU
MIPOMEKYTOUYHOMN aTTeCTaIH.

Pemienne mnpukiIagHbIX 3a7ad  OCYLIECTBISETCS, JUOO TMpPU TOMOIIU
KOMIIBIOTEPHOU CHUCTEMBbI TECTHUPOBAHUS, JIMOO C HCIIOJIb30BAaHUEM BBIJAHHBIX
3aady Ha OymaxHoM Hocutene. Bpemss pemenus 3amad 30 MuH. 3arem
OCYILECTBIISIETCS TPOBEpPKA PEHICHUS 3a/1ad HK3aMEHATOPOM U BBICTABJISETCA
OLICHKA, COINIACHO METOJUKH BBICTABICHUSA OLEHKU TMpHU MPOBEICHUU
IIPOMEKYTOYHOM aTTECTALMH.

8 YYHEBHO METOAUYECKOE U UH®POPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)
8.1 Ilepeyenb y4eOHOIi JUTEPATYPbl, HEOOXOAUMOW s OCBOEHHS
AUCHMILTHHBI
1. KopoBun, Hukonait BacunbeBuu. O61mmas xumust [Tekcr] : yueOHUK aJis
CTYJIEHTOB BBICHIMX YYEOHBIX 3aBEJICHHM, OOYy4YaIOIIMUXCA [0 TEXHUYECKUM
namnpasienusm / H. B. Koposun. - 14-e uzn., nepepa0. - Mocksa : Akaaemusi, 2013.




- 488, [1] c. : un., Tabn.; 24 cMm. - (Bricmiee npodeccuonanipHOe 00pa3oBaHHUE.
bakanaspuar).; ISBN 978-5-7695-9864-7

2. I'munaka, Hukomait Jleonunoudu. OO6mias xumus [ TekcT] : yueb. mocobue
: ponymieno MO CCCP / T'nmunka, Hukomait JleonnmoBuu ; mon pexa. B. A.
[TonikoBa, A. B. ba0Okosa. - 18- uzn., nepepab. u nom. - M. : FOpaiit , 2012

3. Xumus [TekcT] : yuebHOoe mocooue / BopoHexk. roc. apXuTeKTyp.-CTPOHUT.
yH-T ; o o6mr. pen. I'. I'. KpuBnaeBoii. - Boponex : [0. u.], 2013

8.2 IlepeyeHb HH(OPMANMOHHBIX TEXHOJOIHi, MCHOJb3yeMbIX MPH
OCYIIIECTBJIEHUN 00pa30BaTeJIbHOr0 mpolecca Mo JUCIHUIJINHE, BKJIOYas
nepeyeHb  JIMIEH3MOHHOTO NPOrpaMMHOIO  olecredyeHHsl, PecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTH « AHTEpHET», COBPEMEHHBIX

HpO(l)eCCHOHaJILHI)IX 0a3 JAaHHBIX " I/IH(l)OpMaIII/IOHHI)IX CIIPAaBOYHBIX CHCTEM:

— Microsoft Office Word 2013/2007

— Microsoft Office Excel 2013/2007

— Microsoft Office Power Point 2013/2007

— Microsoft Office Outlook 2013/2007

— Microsoft Office Outlook Buisness 2013/2007

— Microsoft Office Office Publisher 2013/2007

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic—
(MHOTOITOJIE30BATEILCKAS JTUIICH3HS)

— ABBYY FineReader 9.0

— Microsoft Win SL 8.1 Russian Academic OPEN 1 License NP LEVEL- Legalization
GET Genuine

- MAPK-SQL

— Acrobat Professional 11.0

- MLP

— IIO "llporpammHas cuctema isi OOHApYXEHHS TEKCTOBBIX 3aWMCTBOBaHHIi— B
yueOHBIX M HaydHbIX paboTax "Antunnaruat.BY3" Bepcun 3.3"

— [IIO "Monaynb noucka TEKCTOBBIX 3aMMCTBOBaHUI

— "OObenuHeHHasA— KomaeKkmua"""

— '"lIporpammuasi cuctema aisi 0OHapy>KEHUSI TEKCTOBBIX 3aMMCTBOBAHUI B— Y4€OHBIX
U Hay4HbIX paborax "AnTtumiaruar.BY3""

— Mogyne "llporpaMMHBIi KOMIUJIEKC TIOMCKAa TEKCTOBBIX 3aMMCTBOBAaHUN B—
OTKPBITBIX UCTOYHHUKAX CETH UHTEPHET "AHTHUIIaruaT-uHTepHET""

— Monaynp obecrnieueHuss MOWCKA TEKCTOBBIX 3aMMCTBOBAHUM 10  KOJUIEKIIMH—
muccepraiuii u aBropedeparoB Poccuiickoii rocyaapctenHoii 6ubnuorexu (PI'b)

— Mopynp noncka TEKCTOBBIX 3aMMCTBOBAHUN MO KOJUIEKIIUM HAYYHOK— 3JIEKTPOHHOU
ouommotexkn eLIBRARY.RU

— CopaBounas IIpaBoBas Cucrema Koncynsrantllmtoc: pmorosop ¢ OOO-
«udopmesszb - Koncynprantllntocy»

— Komnerotepras  mporpamma  «CtpoiiKoncynerant»:  goroBop ¢ OOO-
«HannoHanbHBIM IIEHTPOM TMEPeIOBBIX HHHOPMAIMOHHBIX TeXHOIoruit, U1»

— Kaspersky Internet Security Multi-Device Russian Edition.

— 3-Device 1 year

— Base Box NK7-00031 IdentityMgrCal SNGL SA OLP NL

— UsrCAL

- 7zip

— Moodle

— Skype



— OppenOffice

— Adobe Acrobat Reader

— Adobe Flash Player NPAPI

— PDF24 Creator— LibreOffice

— http://www.edu.ru/

— OopazoBarenbubiii noptan BITY

— — http://window.edu.ru— https://wiki.cchgeu.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIsd
OCYHWECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA
YueOHo-1ab60pamopnoe ob6opyoosanue

1. YueOHo-1abopaTopHbIil KOMILIEKC «XUMHUS) -ayn. 6421
2. Nonomep H-160 - ayn. 6421
3. Jlabopatopusrii pH-metp JITTY-01 - aya. 6421
4. llkad ¢ BBITSHKHOW BEHTUIISILIUCH - ayn. 6421
5. JJaGopatopHasi XuMH4YECKasl MoCcya -ayn. 6421
6. AKBaJIUCTUILISATOP - ayn. 6422
Texnuueckue cpeocmea o0yuenus
1. HoytOyk - oTnen opranu3anuu u odecreueHus yaeOHOoro mpoiecca

2. MenuarnpoeKkTop mporpamm - OTIeN OpraHu3aiii U 00ecneYeHus: yaeOHOro
nporecca

10. METOAUYECKUE YKA3ZAHUSA AJISA OBYYAIOLIUXCS 11O
OCBOEHUIO JUCHUIIJIMHBI (MOAY JIsI)

[To gucrummHe «XUMUS) YATAOTCS JICKIIUW, TPOBOIATCS JIAOOPAaTOPHBIC
paboTHI.

OcCHOBO W3yYeHHS JUCIUIUIMHBI SIBJISIOTCS JIGKIIMH, HA KOTOPBIX
U3JIaraloTcs Hanbosee CyNmeCTBEeHHBIC W TPYIHBIC BOIIPOCHI, & TAK)KE BOTIPOCHI, HE
HaIeAINIe OTPAKEHUS B YICOHOU JTUTEpATypE.

JlabopaTopHbie pabOTHI BBHIMOJHAIOTCS Ha JTaOOpaTOPHOM 000PYIOBAaHUU B
COOTBETCTBHH C METOJMKAMHU, TPUBEJICHHBIMH B YKa3aHUSX K BBHITTOJIHEHUIO pa0oT.

Bun yaeOHbIX
. JleaTenpHOCTh CTyACHTA
3aHATUH
Jlexims Hanucanue koHCHEKTa JEKIUN: KPaTKO, CXEMaTUYHO, MTOCIEA0BATEIbLHO

(¢uKCUpOBaTh OCHOBHBIE TOJOXKEHHUS, BBIBOJABI, (HOPMYIUPOBKH,
O606HIGHI/I${; noMe4dyaTrb Ba>XHBI€C MBICJIIM, BBIACIATH KIIIOYEBBIEC CJIOBA,
TepMHHBI. [IpoBepka TEpPMHMHOB, MOHATUN C MOMOUIBIO SHIMKIONEANHN,
CHOBapeﬁ, CIIPaBOYHHUKOB C BBIIIHCEIBAHUEM TOJKOBAaHUHN B TETpaab.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepuana, KOTOPHIC BBI3BIBAIOT
TPYIHOCTH, TIOMCK OTBETOB B pEKOMeHAyeMoM suteparype. Eciam
CaMOCTOSITENIFHO He yJaeTcs pazodparbcs B MaTepuase, HE0OXOAUMO
c(hOopMyIHpOBATh BOMPOC U 3aJaTh MPENOJABATENI0 HA JIEKIUH WU Ha
ITPAKTUYECKOM 3aHATHH.

JlabopaTtopHas paborta|J/labopaTopHble ~ paOOTBI  TO3BOJIAIOT  HAYYUTHCS  MPUMEHSTH
TCOPCTUYUCCKHUC 3HAHUA, TOJYUCHHBIC Ha JICKOUU IIpU PCIICHUU
KOHKPETHBIX 3amad. YrtoObl HamOoyiee paldoOHAIBHO H  TIOJHO
HUCITIOJIB30BAaTh BCE€ BO3MOXHOCTHU na60paT0pHHx IJI1 ITIOATOTOBKHU K HUM




HE0OXO0IUMO: CIIeyeT pa3o0paTh JIEKIHIO 10 COOTBETCTBYIOIICH Teme,
03HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3jeioM ydeOHHKa, MpopadoTaTh
JIOTIOJTHUTEIbHYIO JINTEPaTypy W HWCTOYHUKH, PEIIMTh 3aJa4d |
BBITTIOJIHUTb APYTHUC MMCbMCHHBIC 3aIaHU .

CamocrosiTenbHas
pabora

CamocrosiTenpHas paboTa CTYIEHTOB CIHOCOOCTBYET TIIIyOOKOMY
YCBOEHHSI yUeOHOT0O MaTepualia U Pa3BUTHIO HABBIKOB CaMO0OOpa30BaHUSI.
CamocrosTenbHas paboTa MpeanonaraeT CIeayoIIue COCTaBIISIOINE:

- paboTta ¢ TeKCTaMH: Y4eOHUKAaMU, CIIPAaBOYHUKAMU, TOMOTHUTEIHLHOM
JUTEPATYPOH, a TaKKe MPOPaOdOTKa KOHCIICKTOB JICKIIHIA;

- BBITIOJIHEHUE IOMAIIHUX 3a/IaHUH U pacueToB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3Y4YEHUS,

- yyacTue B paboTe CTy/IeHYECKUX HAyYHBIX KOH(EPEHIINHA, OJTMMITHA;

- HOATOTOBKA K NPOMEXKYTOUYHON aTTeCTallHH.

IToaroroska k
IIPOMEKYTOUHOU
aTTecTauuu

I'oToBUTHCH K HpOMeX(YTOqHOﬁ arreécraluuu CiIcayeT CUCTCMAaTHYCCKU, B
TCUCHHUC BCECI'0O CEMECTpPA. HMNHuTencuBHas IOAroTOBKa AOJIZKHA HAYAaTHCA HE
mo3gHee, 4€M 3a MCCAL-IIoJTOpa a0 HpOMG)KYTOqHOfI aTTeCTanuu.
I[aHHBIe nepea 5K3aMCHOM, 3K3aMCHOM TpPH JIH:A B(I)CI)GKTI/IBHCC BCCIo
HCII0JIB30BATh JJISI MTOBTOPCHUA U CUCTEMATU3allMW MaTCpUaJia.




