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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
9TOM Ha (PyHIaMEHTAIBHBIC IMOJI0KEHUS 00IIeH U (PU3NIECKON XUMHH.

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(eCCHOHANIBHBIX PEIICHUH B O0JACTH CTPOUTEIBHOW TEXHOJOTHH, 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 MCIOJIb30BAHMEM 3aKOHOB OOIIeH M (U3MYECKOM XMMHUHU BEIIECTB M
MaTepuaoB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JlucoumnianHa «XHMUS» OTHOCHUTCS K AUCHHMIUIMHAM 0053aTEIbHOM YacTH
osoka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE

[Ipomecc m3ydeHns] TUCIMIUTMHBI « XUMUsD» HaAIpaBjieH Ha GOpPMHpPOBAHUC
CHEAYIOINX KOMIETEHIINM:

YK-1 - CnocobeH oCyliecTBIsATh MOUCK, KPUTUYECKUM aHAIU3 M CUHTE3
uH(pOpMaIUH, MPUMEHSITh CUCTEMHBIN MMOXO/] IJIsi PEIICHUs] TTOCTABIICHHBIX 3a1a4

OIIK-1 - CnocobeHn pemaTth 3a1a4u IpodecCUOHATBLHON NESITeTbHOCTH Ha
OCHOBE HCTOJIb30BAHMS TEOPETUYECKUX U MPAKTHUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MAaTEeMAaTHYECKOTO anmapara

Pe3yabTarbl 00yueHnsl, XapaKTepu3ylomue

Komnerenuus
¢hopMHUPOBAHHOCTHL KOMIIETEHUMH

YK-1 3HaTh: UCTOYHUKH U CIIOCOOBI aHaNM3a HHGOpPMAIIUH,
BbIJICJICHHSI €€ 0a30BbIX COCTABIIAIONIMX JUISl pELICHUS
IIOCTABJICHHBIX 3ajad.

YMeTh: paccMaTpuBaTh pa3UYHbIC BApUAHTHI PEIICHUS
MTOCTABJICHHBIX 3amad, TPaMOTHO, JIOTUYHO,
apryMEHTUpOBaTh ¥ (OPMHUPOBATH  COOCTBEHHBIE
CY)KIEHUS ¥ OICHKH, OTInYath (akThl OT UX
WHTEPIPETANN APYTUMHU YYACTHUKAMU JEATEIHLHOCTH.
Brnagets: cucTeMHBIMU TTOJIXOJJAMU B OLIEHKE
ONTUMATHHOCTH ¥ BOBMOXHBIX MPAKTUIECKUX




HOCJ'IC,Z[CTBI/Iﬁ IMPUHUMACMBIX pCH_IGHI/Iﬁ 3aJda4H.

OIIK-1

3HaTh. OCHOBBI O0IIEH U (PU3UUECKOIN XUMUH,
TEPMOJIMHAMHYECKUE U KHUHETUYECKUE SBIICHHUS,
CONPOBOKIAIOIINE XUMUYECKHUE MPOLIECCHI, XapaKTEPHbIE
IIPY MTOJIYYEHHUH U IKCIUTyaTaliy CTPOUTEIbHBIX
MaTEepUaIoB U KOHCTPYKUUH, (PU3UKO-XUMHUUYECKUE
CBOMCTBA BEIIECTB, COCTABISAIOMINX OCHOBY CTPOUTENIBHBIX
MaTEepUAIIOB

YMeTb: NPUMEHATHh MOJYYEHHBbIE 3HAHUS MO OO0mIel u
bu3MYeCKON XMMUU MPU U3YYCHUH JPYTUX AUCIUIUIMH U B
CTPOUTEIHHOU MPAKTHUKE.

BnaneTs: HaBbIKaMM MPOBEAEHUS XUMUYECKOTO
HKCIIEPUMEHTA, CIOCO0AaMU pacuyeTa TEPMOIMHAMUYECKHUX
Y KMHETUYECKHUX MapaMeTPOB XUMUYECKHUX IIPOLIECCOB U
0a30BBIMH CIIOCOOAMHM TEXHOXUMHUYECKOTO KOHTPOJIS
KAaueCTBa CTPOUTENbHBIX MATEPUAJIOB

4. O BEM JUCHUMIIJINHBI

OO611ast Tpy10€MKOCTh TUCHUIITUHBI « XUMHUS COCTABIISIET O 3.€.
Pacnpenenenrie TpyJ0€EMKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
o4yHas popma 00yueHHsI

Bunbr yueGHOM paboThI

Bcero | Cemectpsl

4acoB 1
AyauTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncre:
Jlexum 36 36
JlabopaTopusie pabotsl (JIP) 36 36
CamocrosiTeibHas padboTa 72 72
Yackl Ha KOHTPOJIb 36 36
Bubl npomMeKyTOYHOM aTTeCTAllUM - YK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJEMHUYECKUE YaChl 180 180
3a4.e. 5 5

3a04Hast popma 00yueHus

Bunbr yaueOGHOM paboThI

Bcero | Cemectpsl

4acoB 1
AyauTOpHBbIE 3aHATHSA (BCEro) 8 8
B Tom uucie:
Jlekunn 4 4
JlabopaTtopusbie pabotsl (JIP) 4 4
CamocrosiTe;ibHas padoTa 163 163
Yackl Ha KOHTPOJIb 9 9

Bubpl npoMeKyTOYHOM aTTECTAUH - YK3aMEH + +




OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YaChl
3a4.e]1.

180

180

5

5. COAEPKAHME JUCLUIIIMHBI (MOJY.JIST)
pacnpenesieHne

5.1 Copepxanue pa3aejoB JUCHUILIUHBI

TPYAOEMKOCTH IO BUAAM 3aHATHH

o4Has popma 00ydeHust

Hu

Ne
/o

HanmenoBanue TeMbI

Coneprxanue pasjiena

JIekn

JIao.
3aH.

CPC

Bcero,
qac

1

CrtpoeHue BelecTna
U peaKlUuOHHAas
CHOCOOHOCTH BEIIECTB

KBaHTOBO-MEXaHHUECKHE
MPEJCTABICHUSI O CTPOEHUU aATOMA.
JIBoMicTBEHHasi MpUpOAA 3JIEKTPOHA.
AtomHast ~ opburtanb.  KBaHTOBbIE
4yucIa. IIpyHoMT ~ MUHUMAIBHOU
sHepruu. IlpaBuno KneukoBckoro.
IIpuamun 3anpera Ilaymu. IIpaBuio
I'yana. ONEeKTPOHHBIE
KOH(UTYpallMaTOMOB U HOHOB.
[Tepuoanueckuit 3aKOH 31
MEpUOINYECKasl CHCTEMa 3JIEMEHTOB.
[Tepuoauyueckue CBOMCTBA 3JIEMEHTOB.
Pannycel aTOMOB. DHeprus
noHuzanmu. CpoJCTBO K 3JIEKTPOHY.
DNEeKTpOOTPULIATETbHOCTD.
IIepnonnueckoe U3MEHEHUE
KHCJIOTHO-OCHOBHBIX u
OKHCJIMTETBbHO-BOCCTAHOBUTEIBHBIX
CBOVICTB BEILIECTB.

Xumuueckass  cBsi3b.  KoBajieHTHas
CBs3b. MeTOn BaJEHTHBIX CBSI3EH.
OOMeHHBI U JOHOPHO-AKIENTOPHBIN
MeXaHu3M 00pa30oBaHUs KOBAJIEHTHOM
CBSI3H. I'mbpuauzanust  aTOMHBIX
AIEKTPOHHBIX opbuTanei,
reoMeTpuyecKasi CTPYKTypa MOJIEKYII.
WNonnas cBsi3b. Meraminueckasi CBS3b.
Bonoponnas cBs3b.

CaoiicTBa u peakIOoHHAs
CHOCOOHOCTH BEIIECTB, COCTABIISIOIIAX
OCHOBY CTPOMTEIIbHBIX MaTePUAIIOB.

12

20

OCHOBBI XUMHUYECKOU
TEPMOJUHAMUKHU u
KUHETUKHA

XnuMuueckast TEPMOIANHAMHKA.
OCHOBHBIE ~ TOHATHA  XUMHYECKOM
TEPMOAUHAMUKH. [Tapametpsl
COCTOSIHUSI. TepmoauHaMuyeckue
byHKIMY: BHYTPEHHAA  DHEprus,
HHTAJIBINS, SHTPOIIHS,
1300apHO-U30TEPMUYECKHI
noreHmain. IlepBoe u BTOpoe Hadana
TEPMOJMHAMUKHU.

OHepreTuka XMMHUYECKUX IPOLIECCOB.

12

28




3akoH I'ecca u cieqcTBUSA U3 HETO.
OHTalnbIMKU 00pa30BaHUs.
TepmoxuMHuuecKue ypaBHEHHUS.
VYcenoBus caMOIIPOU3BOJIBHOTO
MIPOTEKAHUs IIPOLIECCOB B
M30JIMPOBaHHBIX U HEU30JIMPOBAHHbIX
CHUCTEMaX.

Xumnueckass kuHetuka. CKOpOCTb
xuMuueckux peakiui. [lonsarue 00
aKTUBHBIX  MOJIEKYJIaX,  DJHEpruu
aKTHBALUU, AKTUBUPOBAHHOM
KOMIUIEKCE. YpaBHEHHE AppeHuyca.
3aBUCUMOCTb CKOPOCTH pEAKLHUH OT
KOHLEHTPALlUU U TeMIIepaTypbl. 3aKOH
JerctByromux Macc. Kunermueckue
yYpaBHEHUsS  JJI1 TOMOIEHHBIX U
reTeporeHHsIX IMpouecco. I[IpaBuiio
Bant-I'odda. MeToas! perymupoBaHus

CKOpPOCTHU peaKIuid. Karanus.
KaranuzaTtopel W KaTalUTHYECKHE
CUCTEMBL. Teopun KaTaiaunsa.

KonebarenbHble peakiuy.
XHUMHYECKOE pAaBHOBECHE.
TepMoaMHaMUYECKOE U KUHETUYECKOE
YCIJIOBHSI COCTOSIHUSI PABHOBECHS.
KoncranTta paBHoBecus. Biausinue
W3MEHEHHUS BHEIIHMUX yCJIOBHM Ha
ITOJIOKEHNE XUMUYECKOTO PABHOBECHSL.
ITpunuun Jle Hlarense. da3osoe
paBHOBECHE.

3aKOHOMEPHOCTH XUMUYECKHX
MPOLECCOB COBPEMEHHBIX TEXHOJIOTUI
IIPOU3BOJCTBA CTPOUTEIIBLHBIX
MaTepHaJIOB.

PactBOpBHI.
JucniepcHble CHCTEMBI

OOue npeAcTaBiICHUs O pacTBOpPax.
I'mpparnas Teopus pacrtBopoB J[.M.
MenpneneeBa. CrnocoObl BBIpAKEHUS
KOHIIGHTPallUl pPacTBOPOB: MaccoBas,
MOJISIpHast 10J1s1, MOJISIpHAs, MOJISLIIbHAs

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

O61ue cBoiicTBa pacTBOPOB:
JIaBJICHHE 1apa pacTBOPOB, KUIIEHUE U
KpHUCTAJUIM3alHs PAaCTBOPOB. 3aKOH
Payns. Kpuockonust, 30yJIIHOCKONHS.
OcmMmoc, 0CMOTHYECKOE J1aBJICHUE.
3akoH Bant-T'odda.

PactBopel  anextponutoB.  Teopus
AIIEKTPOJINTUYECKON JMCCOLMAIUN
Appenuyca. CTeneHb M KOHCTaHTa

10
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nuccouuanuu. Peakuuu B pacTBoOpax
ANEKTPOJIUTOB. MloHHBIE paBHOBECUS U
UX CMEIICHHE.

DIIEKTPOAUTHYECKAS JUCCOLIHAITUS
BO/IbI. MIOHHOE MTpou3BeiIeHNE BOIBI.
Bonopoansliii nokaszarens. MeToasl
onpexaenenus pH. pH-unaukaropsl.
I'unponus coneit. Conu,
THJIPOJIU3YIOIIMECS 110 AHHOHY, IO
KaTHOHY, HETUJIPOJIU3YIOIIHECS COJIH.
W3menenue pH cpenbl npu rugposuse.
BydepHsbie cucTemsl.

JlucrniepcHble CUCTEMBI, UX
KJIACCU(UKALINS, METOJIBI TTOJTYUCHHUSI.
TepMmoanHaMuyecKkas HEyCTONUYUBOCTh
TeTEPOrCHHBIX JUCTIEPCHBIX CUCTEM.
[ToBepXHOCTHBIE SIBICHUS U
aacopOuus. KonyoniHuele pacTBOpBI.
Kunernyeckas u arperaTuBHas
YCTOMYMBOCTD KOJIJIOUJIHBIX CUCTEM.
Koarynsauus. Cequmentauus.
CrpouTtenbHble MaTepUaIbl KaK
HCKYCCTBEHHBIE TUCTIEPCHBIE CUCTEMBI.

DIEKTPOXUMHUYECKUE
TIPOIIECCHI

DNEKTPOXUMHUYECKHE CUCTEMBI.
ONEKTPOAHBIN IMOTEHLIHAT, MEXAHU3M
€ro BO3HHKHOBEHUS. YpaBHeHuUe
HepHcra. DnekTpoXUMHYECKHH  psf
HaNpsHKEHUH METAJIJIOB. Tumnbl
JJIEKTPOJIOB.

["anpBaHMYECKHE JJIEMEHTBI.

N3mepenne 351eKTpOABUKYIIEH CHUIIBL.
[Monmstpuzanuss u  TepeHarnpsHKEHue.
XUMHUUECKUE HMCTOYHHUKHU TOKa:
MEepBUYHBIC rajbBaHUYECKUE
AJIEMEHTBHI, AKKyMYJISITOPBI,
TOTUTUBHBIC DJIEMEHTHI.

Koppo3sust metannos. Buasl koppo3uu.
Mexanusm ANIEKTPOXUMHUYECKOU
KOppO3uHM. 3alura METaIOB  OT
Koppo3uu. Onektponn3. [Ipoieccsi,
MpOTEKAIoIue  TpU  DIEKTPOJIH3E
BOJIHBIX PAcCTBOPOB  DJIEKTPOJIUTOB.
3akonsl Dapazes.

10

12

30

[Tonumeps! u
OJINTOMEPBI

OJIEMEHTBl  OPraHUYECKOM  XWUMHH.
IlonsTHE O MOJIMMEpPAX U OJIMTOMEPAX.
OpraHvueckue ¥  HEOPraHMYECKHUE
MIOJIUMEPBL. Meronsl CUHTE3a
IIOJINMEPOB: MTOJIMMEpH3aLus,
MIOJIMKOHACHCALIUS. XHUMHYECKOE
CTPOEHHE M CBOWCTBA IOJIMMEPOB.
Hectpykuus [IOJIUMEPOB.
bronosmmepst: IOJIMCaXaAPUABbI,

12

20




MTOJIMM30TIPEHBI, OCITKH.
CrpoutenbHble MaTepUaabl HA OCHOBE
BBICOKOMOJIEKYJISIDHBIX ~ COCIIMHEHUM.
IIpumeHeHune [IOJIUMEPOB Ipu
U3rOTOBJICHUH OETOHOB.

Xumudeckas
UIEeHTU(DUKAITAS

XuMHuyeckast UICHTH(PUKAIISL
BEIIECTB. AHAIMTHYSCKHH  CHUTHA.
OCHOBBI Ka4ueCTBEHHOI'O "
KOJIMYECTBEHHOTO aHaJlu3a.
KauecTtBeHHble peakiuM Ha HWOHBI.
Xumudeckue, (U3NKO-XUMHUYECKHE H
du3MYeCKue METOAbl aHauu3a W UX
HCIOIL30BaHHE B COBPEMEHHBIX
CTPOUTEILHBIX TEXHOJIOTHSIX.

12

18

Hroro

36

36

72

144

3a04Hasi Gopma o0yUeHus

HaunmeHnoBanue TeMbl

CopneprxaHue pasziena

Jlekny

JIab.
3aH.

CPC

Bcero,
yac

Crpoenue BemecTna
U peaKIMOHHas

CIIOCOOHOCTH BEIIECTB

KBaHTOBO-MEXaHMUECKHE
MPEACTABICHUSI O CTPOCHUM aTOMa.
JIBOWICTBEHHasi TpUPOAA DJIEKTPOHA.
AtomMHas  opOutanb.  KBaHTOBBIC
yyucia.  IlpuHnun — MUHHMaIBHOM
sHepruu. I[lpaBuno KieukoBckoro.
IIpunnun 3anpera Ilaymu. IIpaBuiio
I'yuna. ONEKTPOHHBIE
KOH(UTYypallMMaToMOB U HOHOB.
ITepuoanueckui 3aKOH u
[IEPUOIUYECKAsT CHCTEMA DJIEMEHTOB.
Ileproanueckne cBONMCTBA JIEMEHTOB.
Pannycer aTOMOB. DHeprus
noHuzanuu. CpoACTBO K DIIEKTPOHY.
DIIEKTPOOTPULIATETHHOCTb.
Ilepnonnueckoe U3MEHEHUE
KHMCJIOTHO-OCHOBHBIX u
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX
CBOMCTB BEILIECTB.

Xumnueckass  cBA3b. KoBaneHTHas
CBsi3b. MeETOJ BaJCHTHBIX CBS3€EH.
OOMeHHBIF U JTOHOPHO-aKLIENTOPHBIH
MexaHu3M o0pa30BaHHUs KOBAJIEHTHOM
cBs3u.  [wOpuamszanust ~ aTOMHBIX
AIIEKTPOHHBIX opbOuTanei,
reOMETpUUECKas CTPYKTypa MOJIEKYII.
Nonnas cBsa3b. MeTtaymuindeckasi CBS3b.
Bonopozanas cBs3b.

CaoiicTBa u peaKkoHHAas
CHOCOOHOCTH BELIECTB, COCTABIISIIOIINX
OCHOBY CTPOMTEINIBHBIX MaTEPHUAIIOB.

26

30

OCHOBBI XUMHUYECKOU

TEPMOANHAMHUKHN
KHMHCTHUKHU

u

Xumudeckas TEPMOAUHAMUKA.
OCHOBHBIE  TOHSATHSI  XHUMHYECKOH
TEPMOJIUHAMUKH. ITapamerpsl

26

30




COCTOSIHUSI. TepmoanHamMuueckue
GyHKUMU:  BHYTPEHHSISI ~ SHEprus,
SHTAJBINS, SHTPOIHS,
1300apHO-U30TEPMUUECKUN
noteHuuan. llepBoe u BTopoe Hadana
TEPMOJUHAMUKHU.

DHepreTuka XMMHUYECKHUX MPOLIECCOB.
3axoH ['ecca u cieCcTBUSA U3 HETO.
OHTaabIUKU 00pa30BaHUsI.
TepMoxuMHUUECKUE YpaBHEHUS.
VYcnoBus caMonpou3BOJIBHOTO
IIPOTEKaHUs IPOLIECCOB B
M30JIMPOBAHHBIX U HEU30JIUPOBAHHBIX
CUCTEMaX.

Xumnueckass kuHeTtuka. CKOpocTh
xumuueckux peakuui. Ilonstue o6
aKTHBHBIX  MOJIEKYJIaX,  JHEpPruu
aKTHBALIUH, aKTUBHUPOBAHHOM
KOMILIEKCE. YpaBHEHUE AppeHuyca.
3aBUCHUMOCTb CKOpPOCTH PEAKILUU OT
KOHLIGHTpAllUU U TeMIIepaTyphl. 3aKOH
nercTByromux wmacc. Kunernueckue
YpaBHEHUs Uil TOMOIEHHBIX U
reTepOreHHsIX Ipoueccos. [IpaBuiio
Bant-T'odda. Meroas! perynupoBaHus

CKOpOCTH peakuui. Karanms.
KaranuzaTtopel M KaTaJIUTUYECKUE
CHUCTEMBI. Teopun KaTajausa.

KonebarenbHble peakuuu.
XUMHYECKOE pABHOBECHE.
TepMoaIMHaMUUECKOE U KUHETUYECKOE
YCIJIOBHS COCTOSIHHSI PABHOBECHS.
KoHcranTa paBHOBecus. Biusinue
HU3MCHCHUA BHCIITHUX yCJIOBI/II}’I Ha
IIOJIOXKEHUE XUMUYECKOTO PABHOBECHSL.
ITpunuun Jle Hlarense. da3osoe
paBHOBECHE.

3aKOHOMEPHOCTH XUMUYECKUX
MPOIECCOB COBPEMEHHBIX TEXHOJIOTUI
IIPOU3BOJICTBA CTPOUTEIILHBIX
MaTepHaJIOB.

PactBopsI.
JlucniepcHble CUCTEMBI

OOue npeAcTaBiIeHUs O pacTBOpPax.
I'mpparHas Teopus pacrBopoB JI.M.
MenneneeBa. CnocoObl BbIpaXeHHs
KOHLIEHTpAllUl PAcTBOPOB: MaccoBas,
MOJISIpHAs! J10J1s, MOJISIpHAsL, MOJISUIbHAs
KOHIIEHTpaLus, MOJISIpHAst
KOHIEHTpalus SKBHUBAJIEHTOB.
BripaxkeHue 3aKkoHa SKBUBAJIEHTOB IS
pacTBOpOB.

OO6ume cBoicTBa pacTBOPOB:
JIaBJICHUE [1apa PacTBOPOB, KUIIEHUE U

28

28




KpUCTAJUIM3alHs pacTBOPOB. 3aKOH
Payns. Kpuockomnust, 20yJIInoCKOIHSI.
OcMoc, 0CMOTHYECKOE JaBJICHUE.
3akon Bant-T'odda.

PactBopel  anextponutoB.  Teopus
AIEKTPOJIUTUYECKON JIUCCOIUAIINU
Appennyca. CteneHb M KOHCTaHTa
nuccormanuu. Peakuuu B pacTBOpax
ANEKTPOJIUTOB. MloHHBIE paBHOBECUS U
WX CMEIICHHE.

DJIEKTPOAUTHYECKAS JUCCOLaIus
BoAbl. MoHHOE mpou3BeAeHUE BOJBIL.
Bonopoansiii mokazarens. MeToabl
onpenenenus pH. pH-unaukaropsl.
I'maponuz COJIEH. Conn,
TUAPOM3YIONIMECS 0 aHHUOHY, IO
KaTHUOHY, HETHJIPOJIU3YIOIIUECS COJIU.
N3menenue pH cpeas! npu ruaponuse.
Bydepubie cucteMsl.

JlucniepcHble CUCTEMBI, UX
KJIacCU(UKALIKS, METO/IbI TOTYUYEHUSI.
TepmonrHaMuueckass HEyCTOWYUBOCTh
reTePOreHHbIX AUCIEPCHBIX CUCTEM.
[ToBepxHOCTHBIE SIBJICHUSA U
aacopOuus. Komnmonnneie pacTBOpBHI.
Kunernueckast u arperaTuBHast
YCTOMUYMBOCTh KOJUIOUJIHBIX CHUCTEM.
Koarynsamuus. CequmenTanus.
CrpouTtenbHble MaTepuaibl KaK
MCKYCCTBEHHBIC IUCTIEPCHBIE CUCTEMBI.

DIEKTPOXUMHUCCKUE
HPOLIECCHI

DNEeKTPOXUMHUYECKUE CHCTEMEL.
DNEeKTPOIHBIN TOTEHIIAN, MEXaHU3M
€ro BO3HHKHOBEHMS. YpaBHeHue
HepHcra. DnexkTpoXuMHUECKUH  psif
HaIpsHKEHUN METAaIIOB. Tunsr
AIEKTPOJIOB.

I'anmpBannyeckne 3JIEMEHTHI.

N3MepeHne »leKTpOABHKYIIEH CHUIIBI.
[lonsipuzanus ©  mepeHarnpsKeHue.
XuMHYecKHe HCTOYHHKU TOKa:
MEpBUYHBIC raJbBaHUYCCKUE
2JIEMEHTEI, AKKyMYJISITOPHI,
TOILTUBHBIC AJICMCHTHI.

Koppozust metannos. Buasl koppo3un.
MexaHu3m ANEKTPOXUMHUYECKON
KOppO3WH. 3amura METauioB  OT
Koppo3uu. Onekrponu3. Ilpomeccsl,
MPOTEKAIONIEe  TPU  DJIEKTPOJIH3e
BOJHBIX PAacTBOPOB  3JEKTPOJIUTOB.
3akonsl Dapajes.

28

28

[Tonumeps! u
OJINTOMEPBI

OneMEHTbl  OpPraHM4eCKOW  XHMMHHU.
IlonsiTHE O MOJNIMMeEpax U OJINTOMEPAX.

28

28




Opranuyeckue W  HEOpPraHUYECKUE

[IOJUMEPBL. Meroas! CHUHTE3a
IIOJINMEPOB: IIOJIMMEpU3aLHs,
IIOJIMKOHACHCAaI . XHUMHYECKOC
CTPOEHHE M CBOWCTBA IOJIMMEPOB.
Hectpyknus [IOJIUMEPOB.
buonomumepst: IIOJIMCaXapUbl,

MOJIMHU30IPEHBI, OCIIKH.
CtpouTtenpHbIe MaTepualibl HA OCHOBE
BBICOKOMOJICKYJISIPHBIX ~ COCTMHEHUH.
[Ipumenenue MOJIUMEPOB npu
M3TOTOBJICHUU OCTOHOB.

6 | Xummnueckas

UIeHTU(DUKAIUSA

XuMuyeckas UACHTUDUKALMS
BEUIECTB. AHAJIUTUYECKUI CHUTHAI.
OcHoBBI KauyeCTBEHHOI'O u
KOJIMYECTBEHHOTO aHaJIn3a.
KauecTBeHHBIE pEaKUUUM HA MOHBL| - - 27
Xumuyeckue, (pU3NKO-XUMUYECKUE U
¢u3nyeckue MeToJbl aHalIM3a U UX
UCIIOJIb30BAaHHE B COBPEMEHHBIX
CTPOUTEIIbHBIX TEXHOJIOTHX.

27

HUroro 4 4 163

171

5.2 llepeueHb 1a60paTOPHBIX paboT

Ne Ne paznena
e [ — HaumenoBanue 1abopaTopHbIX paboT
1. 1 OCHOBHBIE KJIACChl HEOPTAHNMYECKUX COSTMHEHUN
2. 2 OnpeneneHue TenaoBbIX Y3PPEeKTOB XUMUUECKUX PEaKIUH
3 2 CKOpOoCTh XMMMUYECKUX PEaKLUi U XUMUYECKOE
paBHOBECHE
4 3 OOu11e cBoicTBa paCTBOPOB U PaBHOBECHUS B BOJHBIX
pacTBopax NMEKTPOIUTOB
S. 3 I'eTeporeHHbIe AUCTIEPCHBIE CHCTEMBI
6. 4 OKHCINTENTbHO-BOCCTAHOBUTEIbHBIE PEAKIINH
7. 4 DIEKTPOXUMHUYECKHE TTPOIIECCHI
8 5 CBoiicTBa OpraHU4eCcKUX BEUIECTB U
BBICOKOMOJICKYJISIPHBIX COeAMHEHUH (TIOJIMMEPOB)
9. 6 KauecTBeHHBIN U KOJIMYECTBEHHBIN XUMUYECKUI aHATTN3

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)

B coorBercTBUM C yLI66HI>IM IINTaHOM  OCBOCHHEC JHMCHHUIIIIMHBI

N KOHTPOJIBHBIX PABOT

HC

MpeIyCMaTPUBAET BBIMOJIHEHUE KYPCOBOTO MPOEKTa (PabOThl) MM KOHTPOIHHOM

paboThI.




7. OHEHOYHBIE MATEPHUAJIbI IS TIPOBEJIEHUSA

MNPOMEXYTOUYHON ATTECTALIMUA OBYYAIOIIIUXCS IO

JTUCHUILIAHE

7.1. Onucanue nokasareJieili 1 KpuTepueB OLleHMBAHUSA KOMIIeTEHIHIA
HA pPa3IHYHBbIX ITanax uX ()OPMUPOBAHUS, ONUCAHHE IIKAJ OLlEHUBAHUSA
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynbrarhl Tekymiero KOHTPOJS 3HAHUA M MEKCECCHOHHOW aTTeCTaIllH
OLIEHUBAIOTCS T10 CIEAYIOIIEH crucTeMe:
«aTTEeCTOBAHY;
«HE aTTeCTOBAH.

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3ylouue Kpurepuu
Tenmus cq)(l))pmnpl:)Ba);-lﬂl;ICTL OHBHI/IBEI:HI/IH ATTecTOBaH He arrecroBan
KOMIIETCHIIHU

YK-1 3HaTh UCTOYHUKU U Ortyer 1o 1a00paTOPHBIM Beinonnenue pador B| Hesbinonnenue
crocoObl aHaIu3a paboTam, Tect CPOK, paboT B CpoK,
uHdopmanuu, IIPELYCMOTPEHHBIN B | IPElyCMOTPEHHBII
BBIJICJICHUS ee 0a30BBIX pabounx mporpaMmax B pabouux
COCTaBIAIONINX IS IporpaMmax
penieHust
MOCTABJICHHBIX 3ajad.
yYMeTh paccMarpuBath |PemreHne craHIapTHBIX Brmonnenue pabor B| Hesbinonnenne
pa3IMYHbIC BApUAHTHl  |[IPAKTHYECKHX 3373 CPOK, paboT B CpoK,
pemnieHust MPEAyCMOTPEHHBIH B | IPEeayCMOTPEHHBIH
MIOCTaBJICHHBIX 3a/1ad, pabounx mporpammax B pabounx
TPaMOTHO, JIOTHYHO, Tporpammax
apryMEHTHPOBATh
(hopmMupoBathb
COOCTBEHHBIE
CYXJICHUS U OLICHKH,
oTIM4aTh (HaKTHl OT UX
HUHTEPIPETANNN
JPYTUMH Y9aCTHUKAMHU
JIeSITeIIbHOCTH.
BJIaJI€Th HaBBIKAMHU Pemenne npuxiaaHeix 3aaa4 | Bemonxnenue pabot 8| Heemmonxenue
MPOBEICHUS B KOHKPETHOH IpeIMETHON CPOK, paboT B CpOK,
XMMHYECKOTO obsactu MPEyCMOTPEHHBIH B | IPEeayCMOTPEHHBIH
JKCIIEpPUMEHTAa, paboumx mporpammax B paboumnx
criocobamu pacuera Tporpammax
TEePMOJMHAMUYECKUX U
KHHETHYECKUX
mapamMeTpoB
XUMHYECKHX MTPOIECCOB
1 6a30BBIMH CIIOCOOaMHU
TEXHOXUMHYECKOTO
KOHTPOJISI KauyecTBa
CTPOUTENBHBIX
MaTepHuaoB

OIIK-1 3HATh OCHOBBI 00mIel 1 |OTYeT 10 7a00pPaTOPHBIM Brmmonnenue pabor B| Hesbinmonnenne
(hu3nvecKoit XuMum, pabotam, Tect CPOK, padoT B CpOK,
T€PMOAMHAMUYECKHE U IPEJyCMOTPEHHBIN B | IPE1yCMOTPEHHBIH
KUHETHYECKHE SIBJICHUS, paboumx mporpammax B paboumnx
COTIPOBOXKAAOIIHE Iporpammax
XUMHYECKHE
MIPOIIECCHI,

XapakTepHBIE TIPU
MOJYYCHUH U
AKCIUTyaTaIliH
CTPOUTENBHBIX




MaTepHaIoB U
KOHCTPYKLUIA,

(hU3UKO-XMMHUYECKIE
CBOMCTBA BEIICCTB,
COCTaBJIAIOUINX OCHOBY

KHHETHYECKHUX
apaMeTpoB

CTPOUTENIbHBIX
MaTepHajIoB

TCPMOJANHAMUYCCKUX U

XMUMHYECKHUX MPOLIECCOB
¥ 0a30BBEIMH CITOCOOAMH
TCXHOXUMHUUYCCKOT'O
KOHTPOJISI KaueCcTBa

CTPOUTENBHBIX
MaTEpUAIIOB

yYMETb IPUMEHATH Pemenne craHnapTHBIX Brmonnenne pa6or B| Hesbinonnenne
MOJy4YEHHBIE 3HAHHS M0 [TPAKTHYECKHX 3a1a4 CPOK, paboT B CpOK,
o0meit 1 hu3ngecKoit MIPEIYCMOTPEHHBIN B | IIpeXyCMOTPEHHBIH
XUMMU IPU U3YIEHUU pabouux mporpaMmax B pabouux
JpYTUX JUCLUIUINH U B IporpaMMmax
CTPOUTENILHOU

MPaKTHUKE.

BJaJ€Th HaBbIKAMU Pewenve npukiagueix 3a1a4y | Bemmonanenue pador B|  HesrbimonHeHnue
MPOBEACHUS B KOHKPETHOH NpeIMeTHOI CPOK, paboT B CpoK,
XUMHUYECKOTO obyactu IIPELyCMOTPEHHBIN B | IPElyCMOTPEHHBII
9KCIIEPUMEHTA, pabounx mporpamMmax B pabouux
criocobamu pacuera IporpamMmax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MPOMEXYTOUYHOTO KOHTPOJS 3HAHWUW oOleHMBalOTCI B 1
cemecTpe A1 ouHOoM hopmbl oOyuenus, 1 cemectpe /i 3a04HOM HOpMBI 00yUeHUs
M0 YEThIPEXOAIILHOMN CUCTEME:

«OTIIUYHO»,
«XOpPOoUIO»;

«YAOBJICTBOPUTCIIBHO»
CHCYHOBJICTBOPHUTCIILHO)).

K PesyabTaThl 00y4eHnus, K

oMIIe- XapaKTepusyume HUTEPUHU

Tenmus cq)gpmp]:m :HHI:CTB OHEHHB:I)HI/IH OTJIHYHO Xopowo Ynaos.. Heynos.

KOMIICTCHIIUH

VK-1 3HATh HCTOYHUKU U |[OTYET 110 Brmonnenuve | Bemonnenne | BrimonHnenue B Tecte
crocoOBI aHATTH3a nabparopusiM | Tecta Ha 90- | Tecra Ha 80- | Tecta Ha 70- | menee 70%
uHpopmarny, paboram, Tect 100% 90% 80% MPaBUIIBHBIX
BBIJICIICHUS €€ OTBETOB
0a30BBIX
COCTaBIIIOIIMX  JIJISt
peneHus
TOCTaBJICHHBIX
3a1ad4.
YMETb Pemenne 3anaun IIponemonctp | IIpoaemonctp | 3amaun He
paccMarpuBaTh CTaHJapTHBIX pelIeHBI B HUpOBaH HPOBaH BEPHEII| pemeHb
pa3Iu4YHBIC MPaKTUYECKHUX TTOJTHOM BEpHBIN XOJ | XOJ peleHus B
BapUAHTHI peLIECHUs |3a1a4 o0BbemMe 1 peuieHus OOJIBIIIMHCTBE
TOCTaBJICHHBIX MOJIy4€HBI BCEX, HO HE 3a1a4
3a/1a4, rpaMOTHO, BEpHbBIE MOJIy4EH
JIOTHYHO, OTBETHI BEpHBINA OTBET
apryMEeHTHPOBATh U BO BCEX
(dhopmupoBaTh 3aa4ax
COOCTBEHHBIE




CYXKIEHUS U OLICHKH,
OoTINYaTh (PaKTHl OT
UX UHTEPIPETAIIH

JIpyTHUMHA
Yy4aCTHHUKaMHU
JEATEITLHOCTH.
BJaJeTh HaBbIKaMu  |Pemrenne 3amaun ponemonctp | [Ipomemonctp | 3amaum He
MIPOBECHNUS MPUKIIATHBIX pCIICHEI B MpPOBaH MPOBAH BEPHBIH| PpEIICHBI
XHMHYECKOTO 3aja4 B MIOJTHOM BEPHBIN X0 | X0 peLIeHNs B
9KCIIEPUMEHTA, KOHKPETHOH o0BpeMe 1 pereHus OOJBIIHCTBE
crocobamu pacuera |mpeaMeTHOi MIOJTy4EeHbI BCeX, HO HE 3a1a4
TePMOAUHAMUYECKHUX |001acTH BEpHBIE MOJIy4eH
U KUHETUYECKUX OTBETHI BEPHBII OTBET
apaMeTpoB BO BCEX
XUMHUYECKHX 3agadax
IIPOILIECCOB U
0a30BBIMU
crocobamu
TEXHOXMMHUYECKOTO
KOHTPOJISI KadecTBa
CTPOUTEIBHBIX
MaTepHaJoB
OIlK-1 3HATh OCHOBEI 00111e# |OTYET 110 Brmomnnenue | Bemmonnenne | Brimonnenue B tecte
u puznveckon nabparopHbIM | Tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | meHee 70%
XMMHH, paboram, Tect 100% 90% 80% MIPaBUIBHBIX
TepMOAUHAMHYECKHE OTBETOB
U KHHETHYeCKHe
SIBIICHHUS,
COTIPOBOXKIAIOIIHE
XMMHYECKHE
TIPOLIECCHI,
XapakTepHbIe MpU
TIOJTYYSHHUH U
SKCILTyaTaln
CTPOUTEIBHBIX
MaTepHaoB U
KOHCTPYKLIUH,
(U3UKO-XMHUYECKHE
CBOICTBA BEIIECTB,
COCTaBIIAIONINX
OCHOBY
CTPOUTEIBHBIX
MaTepHaJIoB
yMeTh NpuMeHsATs  |Pemenue 3anauun IIponemonctp | [Iponemonctp | 3anauu He
MOJTy4EHHBIE 3HAHUSI |CTaHAApPTHBIX pEIIeHHI B UpOBaH WPOBaH BEPHBIN| peEIIeHbI
1o o01IeH 1 MPaKTUYECKHX MOJTHOM BEPHBIH X0J] | X0 pelleHus B
¢dusnyeckoi xumun  |3anay o0bemMe U peleHus OoJIBIIMHCTBE
IIPU U3yYEHUU MOJTy4YEHbI BCEX, HO HE 3a1a4
JOPYTUX AACIUILINH U BEpHBIC MOJTy9YeH
B CTPOUTEJILHOM OTBETHI BEpPHBIN OTBET
MIPaKTHKE. BO BCEX
3a1adax
BJIaZIeTh HaBbIKaMu |Pemenue 3anaun Iponemonctp | [Ipogemonctp | 3amaum ne
MIPOBEACHUS MIPUKIIATHBIX perieHs! B HUpOBaH HMpOBaH BEPHBII| pemieHst
XHUMHU9IECKOTO 3a/1a49 B MIOJTHOM BEPHBIHA X0 | XOJ PEIIeHus B
SKCIEPUMEHTA, KOHKPETHOM obbveme u pelieHus OONBIIMHCTBE
crocobamu pacuera |mpeaMeTHOi MOJTy4YEHbI BCEX, HO HE 3a1a4
TEPMOJMHAMUYECKHUX |00IacTi BEpHBIE HOJy4eH
U KUHETUYECKUX OTBETHI BEPHBII OTBET
apaMeTpoB BO BCEX
XUMHUYECKHX 3agadax

MIPOIICCCOB U
0a30BEIMHU




crocobamu
TEXHOXUMHUYECKOTO
KOHTPOJISI KaYeCTBa
CTPOUTEIBHBIX
MaTepHaioB

7.2 IlpuMepHbIii mNepeYyeHb OLEHOYHBIX CpeACTB  (TUIOBbIE
KOHTPOJIbHbIE 3aJaHUsl WJIM MHbIE MaTepHajibl, HeO0XOAUMBbIE JISI OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1€ATEILHOCTH)

7.2.1 TIlpumepHblii 1epeyeHb 3aJaHUl I TMOATOTOBKHM K
TECTHPOBAHUIO
1. ITomyuyeHue aneTaTHOTO MIeIKa U3 HEJIIF0I03bI BO3MOXKHO OJ1aro1aps HaJuduio B

HEWH ...
O onokcuaHbIX pparMeHTOB O THAPOKCHIBHBIX TPYIIM

O  METWIECHOBBIX IPYIIII O UMKIMYEeCKuX PparMeHTOB

2. O0BeM pacTBOpa XJIOpHIa KaJIbLIMS C MOJISIpHOM KoHLeHTpanuei 0,1 moib/1,
HEOOXOUMBIN JJIs1 OcaKIAeHUs kKapOoHaT-noHOB U3 200 Mu1 pacTBOpa KapOoHaTa
KaJiusi ¢ MOJISIpHOM KoHueHTpauuei 0,15 Mob/1, paBeH  MHJUTMIIUTPAM.

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 CaCOs3+ H,0+ CO, o 2KOH + H,SO,

4. B COOTBETCTBUHU C TEPMOXUMUUYECKUM YpaBHECHUEM

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

T mosrydeHust 560 T xeneza HeoOXoaUMO 3aTpaTuTh KJIk Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuu OEJIKOB B BOJIHBIX PACTBOPaxX KUCIOT U IIEJI0YEH

MPOUCXOJIUT UX ...

O BeICAJIMBaHUE O oxucieHue

O konzeHcamus O  ruaposms

6. JI)1st KaueCTBEHHOTO OOHAPY>KEHUS KapOOHAT-MOHA UCTIOIB3YETCSl PACTBOP

O cpenneit conu O cuIBHOTO OCHOBAHMS
O  opraHMyYecKoro MHIUKATOpA O  CcHJIBHOM KHMCJIOTHI

7. Ha BHelTHEM 2HEpreTHYeCKOM YPOBHE aToMa 3JIeMEeHTa, 00pa3yIoliero
BBICIINE THAPOKCcH cocTaBa HOO3 - CONEpKUTCA  AIEKTPOHOB.

O 6 o 7

o 5 O 4

8. Ilpu paboTe ralbBAHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 CEPEOPSIHOTO U
MEJIHOTO 3JIEKTPOI0B, TOrpykeHHbIX B 0,01 M pacTBOpBI KX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu**/Cu)= 0,34 B), Ha KaTo/ie IPOTEKAET PEaKIIHs,



YpaBHEHUE KOTOPOIl UMEET BU...

O Cu* +2&=Cu° O Ag°-&=Ag+

O Ag+&=Ag° O Cu®-2&=Cu’+

9. Peakmueili moiMMepu3aiy MOXHO ITOJIYYUTh BEIIECTBO, HA3BAHKE KOTOPOTO
O nepioH O anTpOH

O mnailoH O Tedision

10. CBeueHue aTOMOB, MOJIEKYJI WJIU APYTUX YACTHI], BOZHUKAIOIIEE TPU
AJIEKTPOHHBIX MEePEX0/iaX 13 BO30YKIEHHOTO COCTOSIHUSI B OCHOBHOE,
HA3bIBAETCH...

O »smuccuen O penakcanuen

O nroMHHECHEHUIHEH O  ¢doromerpuei

11. Atomsl yraepona B mosekyne C,Hy HaxomaTcs B COCTOSHUMA -
TUOpUIU3ALNH

O sp° O sp

O sp? o sp’

12. Jlsi cMeleHust paBHOBECHS B CHCTEME

Hy(r) + S(78)=H,S(r), AH® = -21x Ik

B CTOPOHY 00pa30BaHUsI CEPOBOAOPO]Ia HEOOXOAUMO ..

O nOHU3UTH AaBIEHUE O nOBBICUTH TaBICHUE

O  BBECTHM KaTaJIM3aTop O DOHU3UTH TEMIIEPATYDPY

13. B kauecTBE HU3KOMOJIEKYJISIPHOT'O BEILIECTBA B PEAKIUAX MMOJUKOHICHCAIIUN
yare Bcero oopasyercs ...

O H,S O H)O
O CO; O NaCl
14. BemecTBo, M3MEHSIOIIEE CBOKO OKPACKY B 3aBUCHUMOCTH OT pH cpenbl
Ha3bIBACTCA ...
O kpacurenem O  syekTpoIUTOM
O peareHToM O uHOUMKaTOpOM
15. JIns npurotoBnenus 2 1 0,1 M pactBopa NaOH tpebyerca 1
TUIPOKCUA HATPHS
O 40 O 4
O 16 O 8

16. 1151 nOBBIIIEHUSI TEMIIEPATYPBI KUMeHUs1 pacTtBopa Ha 1,04°C
(Enz0 = 0,52rpaa.Kr/Moj1b) HE0OX0IUMO, YTOOBI KOHIIEHTPALIHS

PacTBOPEHHOTO B HEM HERJIEKTPOJIMTA COCTABJISIA MOJIB/KT.
0O 2 O 02
O 0,1 O1

17. KoapuumeHnt nepen MoaeKyI0il BOCCTAHOBHUTENS B yPAaBHEHUH PEAKIIUU
K>,Cr,0O; + NaNO, + H,SO, = Cr2(804)3 + NaNO;3; + K,SO, + H,O paBEH



O 3 0o 2

O 1 O 4

18. IIpoaykTamMu, BBIACTSIOMIMMUICS HA HHEPTHBIX JIEKTPOJIaX MPH JIEKTPOJIU3E
BOJHOTO pacTBopa cyib(hara HaTpus, ABISIOTCS ...

O NawuO, O Nawu SO,

O HuO O H,uS

19. IIpu noMouM 1aKMyca MOKHO Pa3jIndUTh PACTBOPHI COJEN
O FeCl, u A1Br3 O NaSO, u NaCl
O NaCl u Na,SO3 O K,SO,u CaBr,

20. Ecnu yBenuuuth AaBiieHue B 10 pa3, TO CKOPOCTb NPSIMOM peaKkiuu
H; (r) + Br, (r) = 2HB1(T), npu ycinoBuu ee 3JIeMEHTapHOCTH, YBETUIUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 TlpumepHblii NepevyeHb 3aJaHMii AJsl pelleHHs] CTAHIAPTHBIX
3agaq
Tema 1. OCHOBHbBIE CTEXMOMETPUYECKHE 3aKOHbI
U pacyeThbl 10 YPABHEHHUAM PeaKIui
3amava. B3aumojeilicTBue allOMHHHUSI C PAaCTBOPOM COJISTHOM KHUCIOTBI
MPOTEKAET MO CIAEAYIOLIEH PEAKIUU:

2Al + 6HCI — 2AICI3 + 3H,1

B peakuun ywyactByrorT 2,7 kr amomunus. Paccuuraiite 06beM Bo0Opo/a,
BBIJICTIMBILIETOCS B XOJ€E PEAaKUUU, MPOTEKAOWIEN TPU HOPMAIBHBIX YCIOBHUAX, a
tak ke mpu temieparype 28 °C u maBmennu 102 kIla; abCOMOTHYIO TIOTHOCTH
BOJOPO/JIa U IIOTHOCTh BOJOPO/A MO BO3AYXY; Maccy 0Opa30BaBILErocs XJI0puaa
AIFOMHUHUS ¥ MAaCCOBYIO JOJII0 AJIFOMHUHUS B HEM.

Pemenne. Peakiyst npoTekaeT no ypaBHEHUIO

B BUAC Ta6J'II/IHBI npcacraBuM MOJEAPHBIC MACChbl, KOJIHMYCCTBO MOJIb H
COOTBCTCTBYIHOIMEC UM MACChl Yy4YaCTBYIOIIHMX B PCAKIIUH BCIICCTB.

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

YroObl HaliTH 00BEM BOJOPOJA, BBIJACIMBIIETOCS B PEAKIIMU MPH HOPMAJbHBIX
YCIIOBHSIX, COCTABUM ITPOITOPIIHIO:

54 r Al BeiensiroT 3 kucioTsl (22,4-3) 1 Bogopoza (10 ypaBHEHUIO PEAKIIUN)
2700 t Al BeIeAsI0T M3 KUCIOTHI V., J1 BOgopo/a (10 YCIOBHIO 3aa4n);



2700-22,4-3
54
JInst yCIIOBM, OTJIIMYHBIX OT HOPMAJbHBIX, 00BEM TIa3a pacCUMTacM II0
ypaBHeHuto (1.4):

= 3360 1.

VX:

_v-R-T _3360-831-(273+28) _
X~ p 22,4-102 =36784n
v 1o gopmyiie (1.3):
V, = _ Po- Vo T 101 3360 - (273+28)

\Y

78,4 n.
D 273-102 =36784x
AOCONIOTHYIO TJIOTHOCTh BOIOpOAA paccuntaeM o gpopmyie (1.6):
p :M(Hz): 2 =0,091/n
Hy Vi 22,4

OTHOCUTENBHYIO INIOTHOCTh BOI[OpOI[a 10 BO3AyXYy paccuutaeM 1o dpopmysie (1.8):

Ho) 2
D603() ( 127 - 0,07.
(HZ) M(6’030) 29

Maccy O6pa3OBaBIHeFOCH B pCaknuu XJIOpHIa KCJIC3a pPaCCHHUTACM IIO
YPAaBHCHHUIO pCaKLMHU, COCTAaBHUB IIPOIIOPLHIO.

2700r Al obpazyror M AlCI,

54r Al oo6pasytor 267 r AlCI;;

2700-267
m =———=13350r.
AICI, 54

MaccoByto gomo xene3a B AlCl; paccuntaeM, HCX0as1 COOTBETCTBEHHO M3
ATOMHBIX U MOJISIPHBIX MacC aTOMOB M MOJIEKYJI:
133,5 r AICI; cocrasisaror 100 %
27t Al cocraBisAlOT  x %;
27100
133,5

= 20,22 %.

Tema 2. Kitaccbl HeOpraHm4ecKux coeMHeHuit

3agaua 1. Kakue u3 nepeyncieHHbIX HUKE BEIIECTB SBIISIIOTCS OKCUIAMU:
H,CO;3, BeO, K,0, SO,, Mg(NO3),? YkaxxuTte ux cBoHCTBa (OCHOBHBIC, KHCIIOTHBIE,
amdorepubie). Hanummure ypaBHEHHS peakiui, JOKa3bIBAIOIIUX XapaKTep
OKCHJIOB.

Pemenue. B Hamem mpumepe KUCIOTHBIM OKCHIIOM SIBIsieTcsl okcunl SO.
[Ipn B3auMOAEUCTBUM C BOJOW OH OOpa3yeT CepHUCTYIO Kucioty H,SO;, ¢
OCHOBAHMSIMHU M OCHOBHBIMHM OKCHIAMH — €€ COJIM:

SO, + H,0 —  H,S0%s;

SO, + 2LIOH — Li,SO; + H,0;

802 + NCIQO — NszOg,.



Okcun K,O  mOposBisieT OCHOBHBIE CBOMCTBa, PAacTBOPSIETCS B BOJIE C
oOpa3oBaHHEM OCHOBaHMs. B3auMomeilcTByeT ¢ KHUCIOTaMU W KHUCJIOTHBIMHU
OKCHJaMU C 00pa30BaHUEM COJIEH B COOTBETCTBUU CO CIEAYIOIIMMH PEAKIUSIMU:

K20 + H,O — 2KOH,;

K20 + C02 — K2C03.

BeO — amdorepHbIii okcul, HepacTBOpUMBIN B Boje. EMy cooTBeTCTBYET
TUAPOKCH]T, IPOSBIIIOIINIA KUCIOTHBIE cBOKCTBA (H;Be0, — kucinora) 1 OCHOBHBIE
croiictBa (Be(OH), — ocHoBanme). AMGDOTEpHBIE OKCHIBI B3aMMOJICUCTBYIOT C
KHCIIOTAMU M LIEJI0YaMH, a TaKKE C KUCIOTHBIMU M OCHOBHBIMU OKCHJIAMH C
oOpa30BaHUEM COJICH:

BeO + 2HCI — BeCl, + H0;

BeO + CO, — BeCOs;

BeO + 2NaOH — Na,BeO, + H,0;

BeO + K,O0 — K,BeO.,.

3agaya 2. CocTaBbTe ypaBHEHHS pPEaKLUUN MOTYYEHHs] BCEX BO3MOMKHBIX
coJIeil IpU B3aUMOACUCTBUM THAPOKCHAA Oapusi U cepHUCTOM KucoThl. HazoBuTe
IIOJIyYEHHBIE COJIH.

Pemenne.

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

[Ipu HemoctaToyHOM JUIsi 0Opa3OBaHUS CpEAHEH COJIM  KOJUYECTBE
OCHOBAHMSI MOJYYaETCs KUCIIas COb:

Ba(OH), + 2 H,SO; — 2H,0 + Ba(HSOs), — ruapocyabhuT 0apus.

JUisi mpeBpallleHusT KUCJIOW COJNM B CPEIHIOK HEOOXOAMMO J00aBUTh
OCHOBAHHE:

B@.(HCOg)g + Ba(OI‘I)Z — 2BaCO; + 2H,O0.

[Ipu HenocTaTouHOM U1 0Opa30BaHUS CPEAHEN COIM KOJIMYECTBE KUCIOTHI
NIOJIy4aeTCsl OCHOBHAS COJIb:

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

HeoOxoquMO NOMHHTH, YTO MPAaBWJIBHOCTh COCTaBJICHUS XHUMHYECKOU
dopMyInibl TIPOBEpSIETCSI O PABEHCTBY BAaJEHTHOCTH (CTENEHU OKUCIICHMUS)
OCHOBHOI'O M KHCJIOTHOI'O OCTaTKOB. BaJIeHTHOCTh OCHOBHOTO OCTaTKa
ONPENENSIETCS YUCTOM 3AMEUeHHBbIX 2UOPOKCOSPYNN B MOJIEKYJIE OCHOBAHHUS Ha
KHUCIJIOTHBIM OCTAaTOK; BAJIEHTHOCTbH (CTETEHb OKHUCIEHUS) KUCIOTHOIO OCTATKa —
YUCTIOM 3aMEWeHHbIX amoMOo8 BOJOpPOAA B MOJIEKYJE KHUCIOTHI Ha OCHOBHOMU
OCTAaTOK.

3apauya 3. I[lpuBenure ypaBHEHUE peEaKIMH TOJYYECHHS] THAPOKCHIA
amomunuda. Omnpenenute ero cBoicTBa (mpupony). Hanummre ypaBHeHUs
peakuuii, JOKa3bIBAIOIINUE UX.

Pemenune. ['mMapokcuJ anrOMUHUSA HEJb3sl MOJYYHUTh HEMOCPEACTBEHHBIM
B3aMMOJIEVCTBUEM OKCHJIA aJIOMHHHUS C BOAOW, T.K. OKCHJI HE PACTBOPUM B BOJE,
MO3TOMY €0 MOKHO HOJIYYHUTh CIAEAYIOIIHUM ITyTEM:

AI(NOs)3; + 3NaOH — Al(OH)3; + 3NaNOs.

['uppokcun amomuHus oOnagaer aM(OTEpHBIMH  CBOMCTBAMH, T.C.
JNBOMICTBEHHOM IPUPOAOU, CIIEIOBATEIIBHO, MOYKET B3aUMOJECUCTBOBATH KAK C



KHCJIOTHBIMH, TdK U C OCHOBHBIMUA OKCHAAMH, TUAPOKCUIAMMU.
PeaKHI/II/I, IMOATBCPKAAOIINEC KHUCIIOTHBIC CBOMCTBA THAPOKCHUIA:
Al(OH); (HAIO,;) + KOH — KAIO, + 2H,0:
ZAI(OI{)3 (HAIOZ) + BaO — Ba(A|02)2 + 3H20
PeaKHI/II/I, IMOATBCPKAAOIINEC OCHOBHBIC CBOMCTBA T'uApOKCHUIA:
ZAI(OI{)3 + 3H2C03 - AI2(C03)3 + 6H,0;
ZAI(OI{)3 + 3803 — AIZ(SO4)3 + 6H20

Tema 3. BHGPFGTHKa N HANIPABJCHHOCTb XUMHUYECCKHUX IPOIECCOB

3aganue 1. Paccumraiite TtemnoBoi 5(QexT XUMHUUECKON peakuuwu,
MPOTEKAIONIEH B CTAHAAPTHBIX  W300apPHO-M30TEPMUYCCKUX YCIOBHSX, TIO
YPaBHEHUIO:

CH4(2) + COQ(Z) — ZCO(Z) + 2H2(z)a €CJIn
NHCH, = —74,8 x]JI>x/MOJIb; MH’CO, = —394,0 x/I>x/M0b;
AfHOCO =—110,5 xJIx/MOJIb; AfHOHZ = 0 kJI>x/MOIIb.
Ykaxure, Kakas 3TO peakius 3K30- WIM dHIoTepMuueckas. Kakoe KoIu4ecTBo
TEIJIOTHI OYyJIeT 3aTpadyeHo Ha nosydenue 30 kr Bogopoaa?

Pemenue. TernoBoit 3ppekT XuMUIECKON peakIuu AH’, MIPOTEKAOIIEN B
CTaHJAPTHBIX HW300apHO-U30TEPMUUYECKUX YCJOBHUSAX, PACCUUTAEM, IOJIb3YSICh
cieacTeueM 3akoHa I'ecca (3.1):

AHOZ 2 V'AfHOnpod.peaK -2 V'AfHoucx.s-m
AH= (2-AH?CO ) + 2-AHPH,y () — (NMHP CHy ) + AH?CO51)).
AH’=2-(-110,5)+2: 0 — (— 74,8 —394,0) = 247.8 k]Ix.
Tak kak AH"> 0, To mporiecc sndomepmuteckul.

W3 ypaBHEHUS peakiMK CIEIYET, YTO JJIsl MOodydeHus 2 mosei (vq) uimm 4 v
(m = v - M) Bogopoaa TpeOyercst 3atpatuTh 247,8 kJx Tternotel. Eciu B
pe3ynbTare mnporecca o0pa3yeTrcsi HHO€ KOJUYECTBO BeliecTBa (1;), TO TEIUIOTY
paccunThiBacM 110 popmyne  AH = v -AH°/ v,

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

3amaya 2. Bo3moxHo 1m CaMOITPOM3BOJIBHOE  B3aWMOJICUCTBUE

KapOOHAaTa KaJbIMI U OKCHIa KPEMHHUS, IPOTEKAOIIIEE 110 YPABHCHHIO
CaC03(,<,,)+ SiOg(Kp) — CaSi03(Kp) + COQ(Z)
B CTaHJAPTHHIX N300apHO-N30TEPMHUUECKUX YCIOBUSIX?

Pemenue. Kpureprem caMOnMpoM3BOJIBHOTO TIPOTEKAHHS Iporecca B
3aKpBITOM CHCTEME B HM300apHO-U30TEPMHUYECKUX YCIIOBUSX SBISETCS YOBLIb
sHeprun ['mb06ca. Paccumraem wu3smenenue sHeprum [mb66ca AG® B xozme
JTAaHHOM peaKIu, BOCIIOJIb30BABIINCH YPABHEHUEM AG=AH - T‘ASO.BGHI/I‘H/IHy
W3MEHEHUS YHTAIBITNHA PEAKIINH PACCUYUTAEM 110 YPABHEHUIO:

AH=(A¢H® CO5,.) + AH® CaSiOs,)) — (AtH? Si02,y) + AtH® CaCOsy)).
DHTaNbNUU 00pa30BaHUs BCEX YUYACTHUKOB peakluu OepeM 13 TabJInIbl
CTaHJAPTHBIX (PU3UKO-XUMUYECKUX BEJIUYMUH .
AtH’CO,.) = —393,5 xJIx/Momb; AtH CaCOsy,) = —1206,0 kJIK/MOIB;
AtH®SiO5 = —859,3 kJlx/Moinb; AtHCaSiOgs, = — 1584, 1k/IK/MOIb.



[ToxcTaBuB 3HaUCHUS B YpaBHEHHUE, TIOTYIUM
AH® =-363,5-1584,1 — (-859,3 — 1206,0) = 87,7 kJIx.
BorumciuM n3Menenne outpormn AS’mus peakium, mpoTekaromeil B
CTaHJAPTHBIX YCIOBUAX, UCIIOIB3Ys TaOIUYHbIC JaHHBIC (Tab0i.3.1).

S° CaCOsy,= 92,9 Jix/mMonbK; % SiOgpy = 42,1 ik /MoK
S° CO,.y =231,5x/MonbK; S°CaSiOg = 82,0
Jx/monb K.

ASO = Xv- Sonpod -2Xv-S Oucx.e—m
AS®=35°CO,,, + S° CaSiOs,) — S° SiOy,) — S’ CaCOsyy),
AS°=82,0+231,6-929-42,1=178,6 Jix/K umu AS°=0,179 xJIx/K.
Paccuuraem AGO, BOCITOJIB30BABIINCH HalieHHbIMK 3HadeHusaMu AH  u ASY:
AG°=87,7 — 298 - 0,179 = +34,36 xJIx.
IMockomsky AG® > 0, TO naHHBII HpOLECC B CTAHAAPTHBIX YCITOBHAX
CaMOIIPOU3BOJIBHO MPOTEKATh HE MOXKET.

Tema 4. XumMnueckass KHHETHKA U PABHOBeCHE

3agaya 1. Paccuuraiite, BO CKOJBKO pa3 U3MEHHUTCS CKOPOCTb PEaKLIUU
oOpazoBanus okcuja cepsl (VI), mpoTekaroieid Mo ypaBHEHUIO
250, + Oy — 2305,
a) MpY yBEJIMYEHUH KOHILIEHTpauuu okcuaa cepsl (1V) B 2 pasa;
0) MpHu yBEJIMYEHUHU BHEILIHETO JJABJICHUS B 3 pasa.
Pemienne. KuHeTnueckoe ypaBHEHME PEaAKIUMU, COTNIACHO 3aKOHY
JEHCTBYIOIUX MacC, HWMEET BHI:

a) 3amuIIeM KHHETHYeCKOe ypaBHEHHE MpHu KoHleHTpauun SO, B /1Ba pasza
00JIbILIE UCXOIHOM:

v=k-(2Cs0, )*-Co, =4-k-(Cso,)?*-Co, .
3aTeM HAaXOIMM OTHOLICHHE CKOPOCTEH MpoLecea:
v 4 k °(C502)2°Co2 _

v k-(Cso,)*Co,

Taxkum oGpa3om, npu yBenuueHnn KoHIeHTpammu SO, B 2 pa3a CKOpPOCTb
peakiuu Bo3pocia B 4 pasa;

0) B TaHHOM peaKIMU BCE BEIIECTBA HAXOATCS B Ta3000pa3HOM COCTOSHUH,
MOATOMY MPHU YBEIHMYCHHUH JIABJICHUS HAJl CHCTEMOM B 3 pa3a 00beM YMEHBIIIUTCS B
TPU Ppa3a, a KOHIEHTPAIUs KAKI0T0 U3 PEarupyroInux BEIIECTB, CIEI0BATEILHO,
yBenuauTes B 3 pa3a. Torna KHHETUYECKOE YpPaBHEHHE 3aTUIIIEM:

v'=k-(3Cs0,)?-3Co, = 27-k-(Cso, )*-Co, .

. v 27-k-(Cso,)’ Co, _o7
JIEOOBATEJIBHO, T —&0
8 v k-(cso,)’ Co,




Taxkum 00pa3om, MpU yBEIWYEHUU AABJICHHUS B 3 pa3a CKOPOCTh PEaKIUU
yBenuuutcs B 27 pas.

3amava 2. OkucieHue cepsl NPOTEKAET IO YPABHEHUIO

Sty + 02— SOz¢).

Kak u3MeHuTCs CKOPOCTh ATOM pEeakIuy NPU YBEIMUEHUN PEAKIIMOHHOTO 00bEMa B
3 paza?

Pemenne. B ciydae reTeporeHHbIX peakiiii B ypaBHEHUE 3aKOHA JICUCTBUS
MacC BXOJAT KOHIIEHTPAIMHM BEIIECTB, HAXOAIIUXCS B Ta30BOM (¢aze wim
pactBope. KuHeTndyeckoe ypaBHEHHUE [JIsi TE€TEPOTreHHOW peaklnu OoOpa30BaHHS
OKCHJIa CEPHI 10 U3MEHEHHUS TaBJICHUS UMEET BU/I:

U= k ° COZ 1
nocJjie yBeJInueHun 00bEMa B 3 paza KOHIIEHTpAIUs KUCIIOPO/ia YMEHBIITUTCS TAKKe

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

c v 1 k-Co, 1
JIeI0BATEIIBHO, — =5 7 ~_ —5-
A v 3 k-Co, 3
Taxum oOpa3om, Ipu yBeIUYEHUH 00bEMaA PEAKIIMOHHOTO cocyla B 3 pasa
CKOPOCTb pEaklUd YMEHBIIUTCS B 3 paza.
3agaua 3. Bo CKOJIBKO pa3 BO3PacTET CKOPOCTh PEAKIMH, €CIIA TEMIIEpATypa
yBenmuntcs Ha 40 °C? TemmeparypHsiii KO3)(HUIMEHT peakiuu paBeH 2.
Pemenne. CornacHo ypaBHenuto Baut-I'opda (3.10)
t,—t
D 2 1
b y 10

l)tl

PaccuntaeM, BO CKOJIBKO pa3 YBEIWYUTCS CKOPOCTh XUMHUYECKOW peakivH,
MOJICTaBUB B YPaBHEHUE JIAHHBIC U3 YCIOBUS 3a[a4H:
40
P 2102416,
Oy

Takum 06pa3oM, pu MoBkInIeHHH TeMIeparypbl Ha 40 °C CKOpOCTh JaHHOM
peakiuy YBEJTUYHUTCS B IIECTHAIIIATD Pa3.

Bamaua 4. Peakuums npu temmneparype 20 °C nporekaer 3a 45 c.
TemneparypHubiii ko3 duieHT ckopoctu peakuuu paBeH 3. Kakoe Bpems
notpedyercs 1ist 3aBepiieHus dtoi peakiuu npu 40 °C?

Pemenne. Paccuutraem BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEAKIUU TPH

YBEIMYEHUH TEMIEPATyphl, BOCIOJb30BaBIIMCh  ypaBHeHHeM Bant-T'odda
(3.10):

t,—t
Dt 2 1
2 _. 10
—L = y ’
l)tl
40-20
D40 _5 10 Va0 _q2_gq

U2 %)



Yem BBIINIE CKOPOCTh pEaKIMU, TeM 3a 0ojee KOPOTKHUH MPOMEKYTOK
BPEMEHU OHAa MPOTEKAeT, TO €CTh BpeMs MNPOTEKaHUs peakiuu (7) oOpaTHO
HPOTIOPIIMOHATILHO €€ CKOpOCTH (v) (3TO OTPaXKEHO B ypaBHEHUH 3.5).

Yo _ Ty
R
Von-T 1
__~20 *20
Orcrona Tyq= . Tpo=—"45=3¢.

V40 9

ITpu 40 °C peakmuus 3aKOHYUTCS 3a 5 C.

3agava 5. Hanumure BbIpak€HUsI Il KOHCTAHT PAaBHOBECUS CIEAYIOIIHNX
peaKuunii:

ZCO(Z) + 02(2) s ZCOZ(Z),
CG(O[‘[)Z(Kp) + COZ(Z) s CCZCOg(Kp) + HgO(D,C).

Ot kakux (GaxTOpOB 3aBUCUT KOHCTAHTA PAaBHOBECHS?

Pemenune. Peakuus 2CO,,) + O, S 2C0O,. romoreHHas. Beipaxxenue
JUIsL KOHCTAHTBl PABHOBECHS UMEET BUJL:

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

Peakius Ca(OH),u, + COs) S CaCOjsqy) + HyOp)  TETEpOTEHHAS,
MOATOMY B BBIPAKEHHE JI1 KOHCTAaHThl PAaBHOBECHSI BXOJAT KOHIICHTpAIlUU
BEILIECTB, HAXOASAIIUXCS B KUJIKOM WM ra3000pa3HOM arperaTHOM COCTOSIHUM.
BripakeHre KOHCTaHTHI PaBHOBECHSI UMEET BU:

_[12:0)
B [COZ] .
KoHcTaHTa paBHOBeCHsI 3aBUCUT OT MPHUPOJBl PEArvpyrOIINX BEIIECTB U
TeMIEepaTyphl, HO HE 3aBUCUT OT KOHIIEHTPAIIUU BEIIECTB U JIaBJICHMUS.
3agaua 6. B cucrteme yCTaHOBUJIOCH PAaBHOBECHE:
2Hl,., S H,.+ 1y, AH°>0.
Kak Ha/mo u3MeHuTh TeMneparypy, JaBJICHUE U KOHIICHTPAIIMIO PEareHTOB,
YTOOBI CMECTUTh PABHOBECHUE B CTOPOHY TEUCHUS MPSMON peakiuu’?
Pemenue.

1. Tlpsimast peakumst sumotepmudeckas (AH® > 0). CormacHo mpuHIHIY
Jle lllaTenbe npu yBEIWYEHUM BHEIIHEW TEMIIEPATYPbl PABHOBECHE CMEILACTCS B
CTOPOHY 3HIOTEPMHUYECKOr0 Tporecca (MIYyIIEro ¢ MOTJOIMIEHUEM TEIJIOTHI).
CrnenmoBarenbHO, JUIsi CMEIIECHHUS PABHOBECHUSI BIPABO TEMIIEPATYpPY HAAO
YBEIIUYUTb.

2. B peaknuu u3 aByx moiieid HI nonyyaerca no ognomy momnto Hyu 1, T.€,
BCETO JIBAa MOJIS, IOATOMY M3MEHEHHE JAaBJICHUS HE OYJET OKa3bIBaTh BIUSHHUE Ha
CMEIIEHUE PAaBHOBECHSI CUCTEMBI.

3. CMelieHue paBHOBECHS BIPABO MOXKHO JOCTUYb YBEIUYECHUEM
KoHneHTparuu HI wim ynanennem w3 cucrembl H, u |, 4ro mpuBenmer k
YBEIMYEHHUIO CKOPOCTHU MPSIMOM peaKInu.



Tema 6. PacTBOpBI 3J1EKTPOJIUTOB

3agaua 1. CocTaBbTe MOJICKYJSIPHBIE ¥ MOHHO-MOJICKYJISIPHBIE YpaBHEHUS
peakuuii B3aumoeicTBus Mmexxy pactsopamu BaCl, u Na,SO4, Na,CO3z u H,SOy,
CH3COONa u HCI, Fe(OH); u HNO:;.
[Ipy cocTaBieHWHM HMOHHO-MOJICKYJSIPHBIX  ypaBHEHWH OTH  COCTUHCHHS
3aMHUCHIBAIOT B MOJEKYJSIPHON (popMe, CHIIBbHBIE PACTBOPUMBIEC DJICKTPOJIUTHI — B
BU/JIC NOHOB.

Jlns peakuuu:

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

p p H p

CUNbH.DJI.  CUTbH.IJL. CUTBH.I]I. CUTIbH.IIL.

Ba®" + 2Cl~+ 2Na* + SO~ — BaSO,] + 2Na* + 2CI~ (moxHoe HoHHO-
MOJIEKYJIIPHOE YpaBHEHUE),

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

Peakiusi BO3MOXHaA, Tak KakKk OHa COMPOBOXKIAETCS O0Opa3oBaHUEM
TpyJaHOpacTBOpUMOTO coenunenust BaSO,.

Na,CO; + H,SO, — Na,SO, + H,0O + COzT

p p p cnab.on.  2as

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

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

2H" + CO5*"— H,0 + CO,1.

Peakmuss  mpotekaeT, Tak KakK  CONPOBOXKIAETCA  0Opa3oBaHHEM
eazoobpasnozo coeounenus CO, u craboeo snekmporuma H,0 .

CH3COONa + HCl — CH3COOH + NaCl,

p p p p
CUbH. DL CUNIbH. DL cnab.omn. CUIbH.OJL.

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

CH;COO™+ H" — CH3;COOH.

B pesynbTate aT0M peakuuu odbpazyercs cinabdsiii anexrpoaut CH;COOH.

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

H p p cnab.on.

cnao.oi. CUTbH.I]L. CUTBH.OIII.

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

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

Peakmmst oOpatrMa, Tak Kak CpeAr UCXOMHBIX BEIIECTB U CPEAH MPOAYKTOB
peakiuu ecTh cIadbie dJCKTPOIIHUTHI.

3apaua 2. Beruncnure pH pacTBopa THIPOKCHAA KajblUs C MOJISIPHOM
koHneHTparmeit 0,005 mons/n, cunras nucconuaruto Ca(OH), monHOMH.

Pemenne. pH = — Ig [H']. Tugpokcun xamblius TpU AMCCOLUALIUAK
oOpasyer HMOHBI Kamblus M ruapokcui-wonel. Ca(OH), & Ca’* + 20H~
Konnenrpanus uoHoB OH cBA3aHa ¢ KOHIEHTpauueid uoHoB H' HOHHBIM
npomssegennem Bogsr: [H] - [OH] = 107™*. Orcroma [H*] = 107/ [OH].

W3 ypaBHEHUS JUCCOLMAIUN  CJIEAYET, YTO



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

7.2.3 IlpuMepHbIi epeyeHb 3aIaHUl 1JIs pellleHUs MPUKJIATHbIX 33124

Tema 10. DjieKTpoaAHbIEC MOTEHIIHAJBI M TAJIbBAHUYECKHE IJIEMEHThI
3apava. ['aapBaHMYECKUM JIEMEHT COCTOUT M3 XPOMOBOI'O U OJIOBSIHHOTO
ANIEKTPOJOB B pacTBopax uX HUTpaToB. CocTaBpTe CXEMy TajlbBaHHYECKOIO
AJIEMEHTAa, HAMUIIUTE YpaBHEHMS AJICKTPOAHBIX IMPOIECCOB M TOKOOOpa3yromien

c Cc
peakiun. Beraucnure DJIC: a) mpH CTaHAAapTHBIX ycuoBmsx ( Cro" = ~sn®" = 1

c c
Moub/11); 6) mpy KOHIEHTpamusx Cro = ~sn*" =( 01 Moms/m.

Pemtenne. IlIpu cxemMaTWyeckod 3amuCy TajJbBaHUYECKOIO JJIEMEHTA
rpaHula paszzesia MeXay METaJJIOM M pacTBOPOM 0003HA4yaeTcs BEPTUKAIBbHOM
YEpTOW, TPAHUIA MEXIY PACTBOPAMH JJIEKTPOJHUTOB — ABOWHOW BEPTUKAIBHOU
yepTo. AHOJ 3alUCBIBAECTCS CIIEBA.

Cp ABHUM CTaHAapPTHBIC QJICKTPOAHBIC ITIOTCHII M AJIbI MCTAJIIIOB:
0

0
Ecr3+/CrO =-0,74 B, ES”2+/S”O = — 0,14 B. Xpowm, kak 00jice aKTUBHBIH METaIL,
SIBJIICTCSI aHOJIOM, a OJIOBO — KaTOJIOM.

3anuiieM cXeMy ralbBaHHUECKOTO DJIEMEHTA!

(-) Cr | Cr(NOy)s || SN(NO5), | Sn (+)
wm () Cr|Cr®* || Sn** | Sn (+);

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

ypaBHEHUE TOKOOOPA3YIOIIEH peaKIlnu:
2Cr°+3sn** — 2Cr*" + 39n°,
Brruncnum snexktpoasrxkyiyto cuity (3C):
a) cramgaprayio DJC E° 1o ectp DJIC 1eMeHTa NpPH CTAHAAPTHBIX
YCJIOBUSIX, KOTJ]Ja KOHIICHTPAIIMU UOHOB METaJlIa PaBHBI 1 MOJIb/JI, pacCUMTaeM 10
YPaBHEHUIO:

g0 = o E° - Egn2+/8n0 Egr3+/Cr0
- Kamooa — anooa - )
£°=-0,14 — (- 0,74) = 0,60 B;
6) B YCIOBHUAX OTIWYHBIX OT CTAHAAPTHBIX CHadajJla pacCHuTacM II0
YPaBHCHUTIO HepHCTa OTACIBHBIC 3JICKTPOAHBIC IIOTCHIIMAJIBI MCTAJLJIOB!

0 0,059| c
ESn2+/SnO= ESn2+/Sn0 + 2 g sn®*

0,059
2

009 9y=—020B:

E .. )
sn?*/sn® = _ 0 14 + lg102=-0,14 +



0,059

0
ECr3+/Cro _ ECr3+/Cro + 3 cr3t |
E . _
cr¥jer® = _ 074 + —0’259 1g10%=-0,74 + —0’%59 - (-2)=-0,78 B;
a 3aTcM I10 (bOpMYJ’IC BbBIYHCIIUM BI[C, YUYHUTBIBAsA, 4TO OJIOBO OCTAJIOCH KATOAOM, a
[IUHK — aHOIOM:

£ = ESn2+/SnO_ ECr3+/CrO’

£=-0,20-(-0,78)=0,58 B.
Tema 12. Koppo3us u 3aiuTa MeTANINYEeCKUX KOHCTPYKIUI

3agaua 2. 3nenue u3 xxene3a ¢ TPUMECHIO HUKEI HAXOAUTCS BO BIAXKHOU
cpene, coaepKalle yrileKuCIbIi ra3. YKaXnTe, 0 KAKOMY MEXaHU3MY IIPOTEKAET
KOPPO3HOHHBIN MPOLECC, U HAITUIIKUTE €r0 YPAaBHEHUS.

Pemienne. Yriekuciblii Ta3 B3aMMOICHCTBYET ¢ BOJOM U 00pa3zyeT ciadyro
yronbHyto kucinory CO, + H,O S H,CO; xoTOpas IUCCOLUUPYET IIO
ypaBHenuio H,CO; S H' + HCOs; . TakuMm o0pa3oM, pacTBOp, B KOTOPOM
HaXOAUTCA U3JeTue, Oy1eT NPOBOAUTh IEKTPUUECKUI TOK, U OKHCIIUTEIEM B HEM
ABIAOTCA  KaTuoHbl H'. Kopposus, cieqoBaTelbHO, IPOTEKAeT 110
IEKTPOXUMUYECKOMY MEXAHHU3MY.

3anuieM CXeMy BO3HUKILETO KOPPO3UOHHOIO JIEMEHTA!
Fe|H™,HCO; | Ni.
0 =
Fe2+ /Fel

- 0 —
aBJisieTcs aHoaoM, a NI — = - .
JISICTCS aHOJIOM, a KaTOJI0M (ENi2+/Ni0 0,25 B)

Ha moBepxHOCTH Kene3a (aHO/a) MPOUCXOANT MPOIECC OKHCIICHHUS.
VpaBHeHue anognoro npouecca (anox Fe):  Fe® — Fe™ + 2¢~,
Keneso B Bue HOHOB Fe** mepexoauT B PacTBOP, a FMEKTPOHBI IEPETEKAIOT
Ha HUKeJb. [IoBepXHOCTh HUKENS 3apspKaeTcsl OTPULIATENIbHO, K HeH U3 pacTBopa
MOJIXO/IAT KATHOHBI BOJIOPOJIa, IPUHUMAIOT 3JICKTPOHBI M BOCCTAHABIMBAIOTCA.
Ypasrenwue katogHoro nporecca  (katox Ni): 2H" + 2e™— H,.

XKenezo Fe 6onee akTuBHbIN MeTasut ( E — 0,44 B) uem HHKETb, OHO

7.2.6. Meroanka  BbICTABJIEHUSI OLEHKM T1IPpM  TPOBEICHUH
NMPOMEKYTOUYHOM aTTeCTAlUMN

DK3aMeH MPOBOAMTCS TO OuieTaM, KaKIbli M3 KOTOPBIX coaepkuT 20
BOITPOCOB.

1. Ouenka «HeynoBneTBOpUTEIBHO» CTABUTCS B CIIy4ae, €CJIH CTYACHT
Habpan menee 60 %.

2. OueHKa «Y TOBIETBOPUTEIHHOY» CTABUTCS B CIydae, €Clid CTyACHT Ha0pa
He meHee 60 %



3. OneHka «XO0poIo» CTaBUTCS B CIIydae, €Cu CTYACHT HaOpal HE MEHEee

70%
4. Ouenka «OTIUYHO» CTABUTCS, €CIU CTYJIEHT HaOpain He MeHee 85 %
7.2.7 IlacmopT O1leHOYHBIX MATEPHUAJIOB
Kon
Kontponupyemsie pa3aeinsl (TEMb) . HanmenoBanue
Ne ni/m KOHTPOJIMPYEMOM
JTUCIIATLTHHBI OLIGHOYHOT'O CPEJCTBA
KOMTICTCHIINH
1 Crtpoenue BemiecTBa u VK-1, OIIK-1 Tecrt, 3ammra
pEakIMOHHAsT  CIIOCOOHOCTH 1abOpaToOpHBIX PaboT,
BEIIECTB
2 OcCHOBEI xumudeckoi| YK-1, OIIK-1 Tect, 3ammuTa
TEPMOJMHAMUKHU U KUHETUKHU 11aboPaTOPHBIX PaboT,
3 PactBopsl. Jucnepcubie cuctemsr  |[YK-1, OINK-1 TecrT, 3amuTa
1ab0paTOPHBIX padoT,
4 DNEKTPOXUMHUYECKHE TTPOLIECCHI YK-1, OIIK-1 TecrT, 3amuTa
nabopaTopHBIX padoT,
5 [Tonumepsl U oTUroMepbl VK-1, OIIK-1 Tect, 3ammuTa
nabopaToOpHBIX padoT,
6 XuMmudeckasi HICHTUDUKALIHS VK-1, OIIK-1 Tecrt, 3ammTa
71a00paTOPHBIX pPadoT,

7.3. Meroanueckue MaTepuaibl, oONpeaeJsOlie NPOUEAYPbI
OLlCHMBAHUSA 3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TecTupoBanue OCYIIECTBISETCS, JUOO TIPU TOMOIIM KOMIBIOTEPHOMN
CUCTEMBI TECTUPOBAHMS, JUOO C UCIOJIb30BAaHUEM BBIJIAHHBIX TECT-33JaHUN Ha
oymaxxnom Hocuteine. Bpems tectupoBanusi 30 MuH. 3ateM OCYIIECTBISETCS
MpOBEpPKAa TeCTa AK3aMEHATOPOM U BBICTABJISETCS OIIEHKA COTJIACHO METOJUKH
BBICTABJICHUS OIIEHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTEeCTAIINH.

Pemienne craHmapTHBIX 3a7a4 OCYIIECTBISETCS, JHOO TPH TTOMOIIU
KOMIIBIOTEPHOU CHUCTEMBbI TECTHUPOBAHUS, JIMOO C HCIOJIb30BAaHUEM BBIJAHHBIX
3aady Ha OymaxHoM Hocutene. Bpemss pemenus 3amad 30 MuH. 3arem
OCYILIECTBIISIETCS TPOBEpPKA pEIICHUs 3a/ad HK3aMEHATOPOM M BBICTABJISETCS
OIICHKA, COIVIACHO METOJWKH BBICTABJICHUSA OIEHKHM TMpU MPOBEICHUU
IIPOMEKYTOYHOH aTTECTALMH.

Pemenvne mnpukiIagHBIX 3a7ad  OCYIIECTBISETCSA, JHOO TpU TOMOIIU
KOMITBIOTEPHOW CHUCTEMBI TECTUPOBAHUS, JMOO C MCIOJBb30BAHUEM BBIIAHHBIX
3amady Ha OymaxkHOoM Hocutene. Bpems pemenuss 3amad 30 muH. 3arem
OCYILECTBIISIETCS MPOBEpPKA PEHICHUS 3a/1ady HK3aMEHATOPOM M BBICTABJISIETCS
OLICHKA, COIVIACHO METOJUKHU BBICTABICHUSA OIEHKU TMpHU MPOBEICHUU




IIPOMEKYTOYHOM aTTECTALMH.

8 YUEBHO METOANYECKOE U HH®OPMAIIMOHHOE
OBECIHEYEHHUE JUCIHUIIJIUHBI)
8.1 Ilepeyenb yueOHOIi JUTEpaTypbl, HEOOXOAUMOM /JIA OCBOECHHUSA
AUCIHHUILTHHBI
1. I'nmunka, Hukomnaii JleonnnoBuu. OO6mras xumus [Tekcer] : yae6. mocodbue

: pomymeno MO CCCP / I'munka, Hukonait JleonnmoBuu ; mox pex. B. A.
[TonikoBa, A. B. badkosa. - 18-e uzn., mepepab. u gom. - M. : FOpaiit , 2012

2. Xumus [Tekcr] : yueOHOE mocodre / BopoHeK. roc. apXUTeKTyp.-CTPOHT.
yH-T ; o o6, pen. I'. I'. KpuBnaesoii. - Boponex : [0. u.], 2013

3. I'puropsena, JI. C. Xumus B crpourensetse : Kypce nekmuii / ['puropnena
JI. C. - MockBa : MOCKOBCKHII TOCYyIapCTBEHHBI CTPOUTENIbHBIM YHUBEPCUTET,
OBC ACB, 2010. - 104 c. URL: http://www.iprbookshop.ru/16316

4. Yukun, E. B. Xumusa: Yueonoe nocooue / Yukun E. B. - Tomck: Db
Kontent, ToMckuii TOCynapCTBEHHBIM YHUBEPCUTET CHCTEM YHIPABIEHUA U
paauosnektporuku, 2012. - 170 c¢. - ISBN 978-5-4332-0034-0.

URL.: http://www.iprbookshop.ru/13873

5. boarpomerok, B. B. O6mas xumus: YuebHoe nocodue / bonrpomerok B.
B. - Munck : Beimimas mkoia, 2012, - 624 c. - ISBN 978-985-06-2144-3.

URL.: http://www.iprbookshop.ru/20236

6. JlabopaTopHbIii npakTukyM 1o xumum [Tekct]: yued. mocodue / mox
pen. O. P. CepryTkunoii; BopoHex. roc. apXur.-CTpOUT. YH-T. - 4-€ u3J., nepepao.
u gomn. - Boponex: [0. u.], 2011 (Boponex: Otaen onepatuBHOW nonurpapuu
BI'ACY, 2011). - 107, [1] ¢c. - bubmmorp. B xontie kH. - ISBN 978-5-89040-317-9 :
17-29.

7. PynakoB, OJuier bopucoBuu. JlabopaTopHbIi MPAKTUKYM IO XUMHUU
[Tekct]: yuebHoe mocobue: pexomenmoBaHno BI'ACY / Boponex. TrocC.
apXUT.-CTPOUT. YH-T. - Boponex: [06. u.], 2011 (Boponex: Otaen onepaTuBHOU
nomurpapuu  BI'ACY, 2011). - 123 c. - bubmmorp.: c¢. 119. - ISBN
978-5-89040-344-5: 22-57

8. CmaroBckasi,, JI. Bb. CoBpeMenHas xumusi: YdeOHOoe mocobue /
CaaroBckas JI. b. - MockBa: YueOHO-MeTOAMYECKUH TIEHTP MO0 00pa30BaHHIO HA
JKEJIe3HOIOPOKHOM TpaHcnopte, 2013. - 252 c. - ISBN 978-5-9994-0080-2.

URL: http://www.iprbookshop.ru/16145

9. Xumus: YuyebHoe nocobue sl CTyACHTOB 3a04HOU (hopMbl OOydEeHUS
BCEX HarpaBieHud mnoarotoBku OakamaBpoB / KpusneBa I'. I'. - Boponex:
BopoHexxckuil rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIM YHUBEPCUTET,
9BC ACB, 2013. - 132 c. - ISBN 978-5-89040-451-0.

URL.: http://www.iprbookshop.ru/22675


http://www.iprbookshop.ru/16316
http://www.iprbookshop.ru/13873
http://www.iprbookshop.ru/20236
http://www.iprbookshop.ru/16145
http://www.iprbookshop.ru/22675

10. Xwumwus: VYueOHoe mocoOWe I WHOCTPAHHBIX  CIIyIIaTeNeu
noarotosutenbHoro ornaenenus / Ceprytkuna O. P. - Boponex: Boponexckuii
roCyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN yHUBEpcuTeT, ObC ACB, 2013. -
92 c. - ISBN 978-5-89040-463-3. URL.: http://www.iprbookshop.ru/22676

11. Kykuna, Ousra bopucoBna. Xumusa [Tekcr]: nabopaTopHBIii
NpakTUKyM s cryaeHTtoB  cnenuanbHocth  08.05.01  "CrpourenbcTBo
YHHUKAJIbHBIX 31aHui U coopyxenuii" / ®DI'bOY BO "Boponex. roc. TexXH. yH-T . -
Boponex: BoOpoHEXCKUI TOCyAapCTBEHHBIM TEXHUYECKUM yHHBepcuter, 2017
(Boponex: Yuactok onepatuBHoi nonurpaduu uza-sa BI'TY, 2017). - 108 c.: un.
- buGmumorp.: ¢. 107 (8 nass.). - ISBN 978-5-7731-0514-5: 30-02.

12. Axumos, JI. U. Xumusa: Yduebnoe mocodbue / AxummoB JI. U. -
Cankr-lleTepOypr: Cankr-lleTepOyprekuii roCyJ1apCTBEHHBIN
apXUTEKTypHO-cTpouTenbHbIN yHHBepcuTer, DbC ACB, 2011. - 142 c¢. - ISBN
978-5-9227-0291-1. URL.: http://www.iprbookshop.ru/19054

8.2 IlepeyeHb HH(OPMANMOHHBIX TEXHOJIOTHi, MCHOJb3yeMbIX MPH
OCYLIECTBJIEHMH O00pPa30BAaTEeIbLHOI0 MpoHecca Mo AUCHHMILIMHE, BKJIIOYAas
nepeYyeHb  JIMIEH3HOHHOTO TMPOrPaMMHOI0  ofecle4eHHusi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu «MHTEpHET», COBpEMEHHbIX
Nnpo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX 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
(MHOTOIOIH30BATEILCKAS JIULICH3HS)

— 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

— TIO "IIporpammHas cuctema Jisi OOHApYKEHUSI TEKCTOBBIX 3aMMCTBOBAHUN
B yueOHBIX U Hay4HbIX padorax "Antumiaruat.BY3" Bepcun 3.3"

— IIO "Moaynp mOWCKA TEKCTOBBIX 3auMCTBOBaHUU "OObeauHEHHAs

koJuiekmsa """

— "IIporpammHasi cucteMa s OOHApPY>KEHUsI TEKCTOBBIX 3aMMCTBOBAaHUU B
y4eOHBIX U Hay4YHBIX padoTax "AHTuruiaruar.BY3""


http://www.iprbookshop.ru/22676
http://www.iprbookshop.ru/19054

— Moaynp "lIporpaMMHBIN KOMIIJIEKC MMOMCKA TEKCTOBBIX 3aMMCTBOBAHUN B
OTKPBITBIX UCTOYHHUKAX CETH MHTEPHET "AHTUILIaruaT-uHTepHer""

— Monayne obOecrieueHrs TOMCKAa TEKCTOBBIX 3aMMCTBOBAHUI IO KOJUIICKLIUU
nuccepranuii 1 apTopedepatoB Poccuiickoil Tocy1apCTBEHHONW OMOIMOTEKH
(PI'b)

— Moaynp mnoucKa TEKCTOBBIX 3aMMCTBOBAHHUNM MO KOJUIEKIMU HAY4YHOUN
anekTponHor 6ubnuorexku eLIBRARY.RU

— CmpaBounas IlpaBoBas Cuctema Koncynerantllmtoc: moroop ¢ OOO
«udopmcssb - Koncynasrantllmocy

— Kowmmnbsrotepnas mporpamma «CrpoiiKoncynerant»: poroBop ¢ OOO
«HamoHanbHbBIM TIEHTPOM TMEPEAOBBIX HH(POPMAIMOHHBIX TEXHOJIOTHIA,
HIL»

— 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/

— Oo6pazoBarenbubiit noptain BI'TY

— http://window.edu.ru

— https://wiki.cchgeu.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA

HaumeHoBaHue nomenieHu s MpoBeAeHUs BCEX Anpec (MeCTOTOIOKEHNE) TTOMEIICHUIA JJTS
BUIOB Y4eOHOM IEATEIFHOCTH, IPEIYCMOTPEHHON MIPOBEACHUS BCEX BHJOB yUEOHOM AEeITENBHOCTH,
y4eOHBIM IJIAHOM, B TOM YHCIIE TIOMETIECHHS TS MIPEeIyCMOTPEHHON y4eOHBIM TUIAaHOM (B CIy4ae
CaMOCTOSATEIILHOW Pa0OTHI, C YKa3aHUEM TepEUHS peanmu3anmu 00pa3oBaTeIbHOM MPOrpPaMMBI B CETECBOU
OCHOBHOTO 000pYIOBaHHS, y4eOHO-HATIISTHBIX (hopMe OTIOTHUTENBHO YKa3bIBACTCS HANMCHOBAHUE
nocoouit OpraHM3aIyH, C KOTOPOH 3aKII0YeH JI0r0BOp)
Ayn. 6416 394006, Boponexckas
Kommuiekr yueOHOU Mebenu: o0xnacts, T. BopoHex,
-paboyee MecTo npemnoaasaTess (CTo, CTy); yi. 20-netust OkTs0ps 1. 84
-paboure Mecta 00yJaroumxcs (CTOMbI, CTYJIIbS) (3nanue — yueOHsiii Kopiryc Ne6)
Ha 12 genmoBek
O6opymoBaHUE: BBITSHKHOM IIKad), XUMPEAKTUBBI,
XUMHUYecKas mocyna, porosnexkrpuueckuii KOK-3,
noromep M-160, mraTuB 1a00paTOPHBIN, BECHI



https://wiki.cchgeu.ru/

TEXHUYECKHE, KOJOpUMETp (2 1IT.), CTOI
naboparopuslit (15 mr.), mkad mist k/p

Ayn. 2302
Kommuext yaeOHOM Mebenn:
-pabodee MecTo mpernogaBaTeis (CTOMN, CTYI);
-paboune MecTa 00yJaronIuxcs (CTOIBL, CTYIbs) Ha 158
YEIJIOBEK

394006, Boponexckas
obmacts, T. BopoHex,
yi. 20-netust OxTs10pst 1. 84
(3manue — yueOHbIit KOpmyc Ne2)

Ayn. 6415
Kommuext yaeOHOH Mebenn:

-pabodee MecTo mpenoaaBaTeis (CTOMN, CTy);

-paboune MecTa 00ydJaromuXcs (CTOJBI, CTYIbS)
Ha 12 yenoBek
OOopynoBaHue: BBITSDKHOHN mikad,
XMMPEaKTHBbI, XUMHUYECKast I0Cy/a, 3JEKTPOILINTA,

y4eOHO-11a00paTOPHBIH KOMILIEKC «XHMUS» B COCTaBE,

nonomep M-160, Becbl TeXHUYECKHE, TPHCOOI.

TIIP-M, cron nmabopaTopHsIi (8 mrT.), mKad
CYIIMJIBHBIH, INTaTUB 1a00paTOPHBINA

394006, Boponexckas
obmacts, T. BopoHex,
yi. 20-netust OxTsi0pst 1. 84
(3manue — yueOHbIit KOpmyc Ne6)

Ayn. 6421
Kommrext yaeOHOU Mebenn:
-pabodee MecTo mpenogaBaTeis (CTOMN, CTYI);
-paboune MecTa 00ydJaroImuXcs (CTOJBI, CTYIbS)
Ha 24 uenoBeka
Oo6opynoBanue: mkad BeITsDKHOW Mo, 1 (1235 x 710 x
2150 MM) HOB. KepaMOTpaHUT + MOWKa + CMECHT. +
BEHTUJISITOP, XUMPEAKTUBBI, XUMHYECKasl IIOCY/1a.
y4eOHO-11a00paTOPHBIH KOMILIEKC «XHMUS» B COCTaBE,
tdotometp dotoarmexrpruaeckuit KOK-3, nonomep
H-160, mommtrokce, TaTHB 1a00paTOPHBINA, HOHOMED
nabopatopusnii M-160, skpan Ha mTaTuBe

394006, BopoHnexckas
obuacts, r. BopoHex,
yi. 20-netust OxTsi0pst 1. 84
(3manue — yueOHbIit KOpmyc Ne6)

Ayn. 2325
Kommrekr yueOHOM Mebenu:
-pabodee MecTo mpernogaBaTeis (CTON, CTYI);
-paboune MecTa 00yJaronIXxcs (CTOIBL, CTyIbs) Ha 140
4eJIOBEK

394006, BopoHnexckast
obunacts, r. Boponex,
yi1. 20-netust OxTsi0pst 1. 84
(3nanue — y4ueOHslii Kopiryc Ne2)

Ayn. 6424
KommekT yue6HO# Mebenu:
-pabouee MecTo mpemnoiaBatess (CTo, CTyI);
-paboure Mecta 00ydJaronIuXcs (CTOMbI, CTYIbS)
Ha 24 gyenoBeka
O6opynoBaHue: BRITSKHOM IIKad, XMMPEaKTHUBEI,
XUMH9ecKas rocyna, nonomep M-160, mxad
cymmsHBIH, pH-MeTp-unoHOMep «Okenept-001-3.0,1»,
LITaTHB JIAOOPATOPHBIH, 3TEKTPOILIHTA

394006, Boponexckas
obracts, I. BopoHex,
yi. 20-netust Oxta6pst 1. 84
(3manue — yueOHbIit KOpmyc Ne6)

10. METOAUYECKHUE YKA3ZAHUSA JJISI OBYUYAIOIIIUXCS T1O
OCBOEHMIO JUCHUIIIMHBI (MOAYJIS)
[To gucrummae «XUMUS) YATAIOTCS JICKIIUU, TTPOBOJATCS J1aOOpaTOPHBIE

paboTHI.

OcHoBoi N3Yy4YCHUA JUCHHUIIIMHBI SABJEIFOTCA  JICKIIMHU, Ha KOTOPbLIX

M3JararTcsl HauboJiee CYHICCTBCHHLIC U

TPYAHBIC BOIIPOCHI, a TAKIKC BOIIPOCHI, HC

HaIeIIMNUe OTPAKEHUS B YICOHOU TUTEpATypE.
JlabopaTopHbie pabOTHI BHITIOJHAIOTCS Ha JTaOOpaTOPHOM 000PYIOBAaHUU B
COOTBETCTBUH C METOJIMKAMHU, IPUBEICHHBIMH B YKa3aHUAX K BBIMIOJTHEHUIO PaboT.

By yueOnbIx
3aHATHN

JledaTenbHOCTh CTyIeHTa

Jlekusa Hanucanue koHCIEKTa JEKIUMNA: KPATKO, CXEMAaTUYHO, TTOCIEA0BATEIHLHO




¢bukcupoBaTh OCHOBHBIE TIOJIOKEHHUS, BBIBOJBI, (OPMYIUPOBKH,
000011IeHNs; TTOMEYaTh Ba)KHBIE MBICIH, BBIIENATH KIIOYEBHIE CJIOBA,
TepMuHbl. [IpoBepka TEPMHHOB, MOHSATUN C MOMOMIbIO IHIMKIONEAUM,
CJIOBapeil, CIPaBOYHMKOB C BBINMCHIBAHUEM TOJIKOBAaHUM B TETpPajb.
O6o3HaueHue BONPOCOB, TEPMUHOB, MaTepuana, KOTOpPbIE BBI3BIBAIOT
TPYJHOCTH, IIOMCK OTBETOB B pPEKOMEHJyeMoil Juteparype. Eciau
CaMOCTOSITENIbHO HE yJaeTcs pa3oOpaThCcsi B Marepuale, HeoOXOoIuMo
chopMyIHpOBaTH BOIPOC U 3a/aTh MPENOJABaTENI0 Ha JIEKIUH WU Ha
MIPAKTUYECKOM 3aHATHH.

JIaboparopHast pabota

JlaGopaTtopHbie ~ pabOTBl  MO3BOJIIIOT ~ HAYYUTHCA  NPHUMEHSTh
TEOPETUYECCKHE 3HAHWs, TOJIyYCHHBbICE Ha JIEKIUU TpU PEHICHUU
KOHKPETHBIX 3amad. YtoObl Hambonee panuMoOHAIBHO U IIOJHO
UCTIOJIB30BaTh BCE BO3MOYKHOCTH JIA0OPATOPHBIX JIJISl TOJTOTOBKH K HUM
HEO0OXOAMMO: CJeayeT pa3o0paTh JEKIHIO MO0 COOTBETCTBYIOIIEH TEMe,
03HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3zeiioM y4eOHHKa, MpopadoTaTh
JOTIOJTHUTENBHYIO JINTEPAaTypy W HWCTOYHHMKH, PELINTh 3aJaud |
BBINOJIHUTH JIPYTUE MTUCbMEHHBIC 3a/IaHUsl.

CaMocTosTeIbHAas
pabora

CamocrosiTenpHass paboTa CTYJEHTOB CIIOCOOCTBYET —TITyOOKOMY
YCBOCHUS yueOHOr0 MaTepuala U pa3BUTUIO HAaBBIKOB CAMOOOpPA30BaHMUSL.
CamocrosTenpHas paboTa MpeaonaraeT ClIeAyoIIne COCTaBIIAIOIINe:

- pabora ¢ TekcTaMH: Y4eOHWKaMH, CIPaBOYHHKAMHU, JTOMOIHUTEILHON
JUTEPATypOid, a TAaKXKe MPOPadOTKa KOHCIIEKTOB JICKITHA,

- BBIIIOJIHEHUE JIOMAITHHUX 33JaHUI U PacueToB;

- paboTa HaJl TeMaMH JAJIsl CAMOCTOSITEIEHOTO U3Y4EHUS,;

- y4acTHe B paboTe CTyIeHUECKHX HayYHbIX KOH(pEPEHINH, OMMMITHA/T;

- IOAT'OTOBKA K HpOMe)I(YTOqHOﬁ aTTeCTaluu.

[ToaroroBka k
IIPOMEKYTOUHON
aTTecTauuu

I'oToBUTHCH K HpOMG)KWO‘IHOfI arrecTaluu CICAy€T CUCTCEMATHYCCKU, B
TEYCHHUEC BCCTO CEMECTpaA. HMHTeHcuBHAasA NOATOTOBKA HOJKHA HAYaThCS HE
Mmo3aHee, 4Y€M 3a MCCAL-TIoJITOpa a0 HpOMe)KYTO‘-IHOI\/'I aTTeCTaluu.
ﬂaHHHe nepea 5K3aMCHOM, 3K3aMCHOM TpHU OHA B(I)(l)eKTI/IBHee BCETO
HCIIOJIB30BATh JJISI MOBTOPCHUA U CUCTEMATU3alIMN MaTCpUaia.




