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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AMCHUIMIHHBI
CdopmupoBaTh y CTYJEHTA MOJHYIO CHUCTEMY HpPEACTaBIEHUM 00 OOIIMX

KAQYECTBEHHBIX U KOJWYECTBEHHBIX 3aKOHOMEPHOCTSX IIPOTEKAHUSI XUMHYECKUX
MIPOLIECCOB U SIBJICHUH B pa3IMYHBIX (U3UKO-XUMHUECKUX CUCTEMAX, ONUPAsCh NMpU
9TOM Ha (PyHIaMEHTAIBHBIC IMOJIO0KEHUS 001IeH U PU3NIECKON XUMHH.

1.2. 3axaun ocBOeHNSA TUCHUILIHHBI

3a510)KUTh OCHOBBI Il TIOHUMAHHS XHMHUYECKHX IPOIECCOB MPEBPAIICHUS
BCIIECTB W COIMPOBOXKIAIOIMNX WX (U3NYECKUX SBIICHUU, KOTOpbIE OyayT
CIIOCOOCTBOBATH MIPUHSTHUIO TPaMOTHBIX, Hay4HO 000CHOBAHHBIX
poeCCHOHANTBHBIX PEIIeHU B 00JIACTH CTPOWTEIBHONW TEXHOJOTHUU, a TaKKe
CIIOCOOCTBOBATh BHEJIPECHUIO JOCTIKCHUA XUMUHU TIPH PEIICHUH ITHX MTPOOIIEM.

[IpuBUTH HABBIKK OCMBICIICHHOTO PEIICHHS KOHKPETHBIX XMMHUYECKUX 3a7ad,
HAyYUTh HAXOIUTh ONTUMAJbHBIC pPEIICHUS NPOo(ECCHOHATLHBIX 3a7a4, B TOM
YUCJIE C HCMOJb30BAaHUEM 3aKOHOB OOINEH M (PU3MYECKONH XMMHUH BEIIECCTB H
MaTepuaoB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucuunnuHa « XuMUs» OTHOCUTCA K JUCIUILIMHAM 0a30BoM yactu 6y10ka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE

[Tpomecc M3ydeHUs: MUCHMIUIMHBI « XMMHUS» HaNpaBJIeH HAa (GOPMUPOBAHUE
CHEAYIOINX KOMIETEHIINM:

OIIK-1 - CnocobeH pemaTh 3a1a4u MpodecCuoHaIbHON NIeITeIbHOCTH Ha
OCHOBE HCITOJIb30BAaHUSI TCOPETUYECKUX M MPAKTUUYECKHX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HaYK, a TAK)KE MAaTEeMaTHUECKOTO anrmapara

VYK-1 - CrocoOeH OoCyHIeCTBISITh MOUCK, KPUTHYECKUN aHAIIM3 U CHUHTE3
uH(OpMAaIUH, TPUMEHSITh CUCTEMHBIN MOXOJ JIsl PEIICHUs] TTOCTABJICHHBIX 3aa4

Pe3yabTaThl 00yueHHs, XapaKTepU3yuue

Komnerenuus
chopMHpPOBAHHOCTH KOMIIETCHIIUH

OIIK-1 3HaTh. OCHOBBI OOLIEH U (PU3NUECKON XUMUH,
TEPMOJUHAMHUYECKHE U KHHETUYECKUE SIBJICHMUS,
COIPOBOXK/IAIOIINE XUMHYECKHE MPOLIECCHI, XapaKTEPHBIE TTPU
MOJIYYEHHUH U SKCILTyaTalluy CTPOUTEIbHBIX MAaTEPUAIOB U
KOHCTPYKITUH, (U3HKO-XMMHUYECKHE CBOMCTBA BEIIECTB,
COCTABJIIIOIIMUX OCHOBY CTPOUTEIBHBIX MaTEPUAJIOB

YMeTb: TpUMEHSTh TOJYYeHHBIC 3HAHUA 1O OO0Iel u
bu3nYecKOl XUMUU TIPU U3YYEHUU APYTUX NUCIUIUIMH U B
CTPOUTEIJILHON NIPAKTUKE.

BJ'I&JI@TB: HaBBIKaMU IMTPOBECACHUA XUMHUYCCKOT'O




AKCIIEPUMEHTA, CIIOCO0aMHU pacuyeTa TEPMOIMHAMHYECKUX U
KMHETHYECKHUX MapaMeTPOB XUMUYECKUX MPOLIECCOB U
0a30BbIMH CIIOCOOAMU TEXHOXUMHUYECKOTO KOHTPOJIS
KauyeCTBa CTPOUTENIbHBIX MAaTEpUAJIOB
VK-1 3HaTh: ICTOYHUKHU U CTIOCOOBI aHaIM3a HHPOPMAIIH,
BBIJICJICHUS €€ 0Aa30BBIX COCTABIISIIOIIMX JUISl PEIICHUS
MOCTaBJICHHBIX 3ajad.
YMeTb: paccMaTpuBaTh pa3IMYHbIE BapUAHTHI PEIICHUS
MOCTABJICHHBIX 33]1a4, TPAMOTHO, JIOTUYHO, apI'YMEHTUPOBATh
U (OpMHUPOBATH COOCTBEHHBIE CYXKICHUS U OLIEHKH, OTJIMYATh
GakThl OT HUX HWHTEpPOpPETAlUH APYTMMH YyYaCTHUKaAMU
JIESITETbHOCTH.
Bragers: cucTeMHBIME MMOX0JaMH B OIIEHKE OMTUMATLHOCTH
¥ BO3MOYKHBIX MTPAKTUYECKUX TOCIICACTBUN MPUHUMAEMBIX
peLICHUN 3aJau.
4. O BEM JUCHUIIJINHBI
OO611ast Tpy10€MKOCTh TUCHUIITUHBI « XUMHUS COCTABIISIET O 3.€.
Pacnipenenenuie Tpy10€MKOCTH JUCIUTUIMHBI 10 BUJIAM 3aHSITHIA
o4yHas popma 00yUeHHsI
Cemect
Buapl yueOHOM paboThI Beero bl P
4acoB
1
AyauTOpPHBIE 3aHATHS (BCEro) 72 12
B Tom uncre:
Jlexrun 36 36
JlabopaTopusie pabotsl (JIP) 36 36
CamocrosiTeibHas padboTa 72 72
Yackl Ha KOHTPOJIb 36 36
Buabel npomMeKyTOUHOM aTTeCTalluH - + +
HK3aMEH
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.e]l. 5 5

5. COAEP KAHUE JUCIUAIIJIMHBI MOAYJIA)
5.1 Copep:xxanue pa3nenoB JUCHUIUIMHBI W pacipeesieHUe
TPYAOEMKOCTH 110 BUAAM 3aHATHH

ouHasi popma o0yueHust

Ne /i

HauMeHoBaHUE TEMBI

JIa6
Copeprxkanue pasjena Jlekn . CPC
3aH.

Bcero,
qac

Crpoenue
BElleCTBA H
peaKImoHHas

KBaHnTOBO-MeXaHUYECKHE
NpEJCTaBICHUsT O CTpOeHuH artoma.| 4 4 12 20
JIBOWCTBEHHass NOpUpOJAa DJIEKTPOHA.




CIIOCOOHOCTH
BEILECTB

AtomHas opOutans. KBaHTOBBIC YHCIA.
[IpyHuMIT  MUHMMAJIBHOM  DHEPIHUH.
[IpaBuno  KneukoBckoro. IIpuHumn
sanpera llaymu. IIpaBuno I'ynna.
DJIEeKTPOHHBIE KOH(PUTYPAITUUATOMOB U
HOHOB.

[Tepuoanueckuit 3aKOH u
MEepUOINYECKasi CHUCTEMa DJIEMEHTOB.
[lepuoauueckue CBOMCTBA 3JIEMEHTOB.
Panuycel aToMOB. DHEprus MOHU3ALIMH.
CpoJictBO K 3JIEKTPOHY.
DIIEKTPOOTPULIATEHHOCTb.
[Tepuoauueckoe H3MEHEHHE
KUCIIOTHO-OCHOBHBIX 51
OKHCJIUTEIHFHO-BOCCTAHOBUTEIIHLHBIX
CBOMCTB BEIICCTB.

Xumuueckasg  cBaI3b.  KoBaneHTHas
CBA3b. MeTod BaJICHTHBIX  CBSI3CH.
OOMEHHBIH W JIOHOPHO-AKIETITOPHBIH
MEXaHU3M O00pa30BaHUsI KOBAJICHTHOU
CBSI3H. ['ubpuau3anms ATOMHBIX
AJIEKTPOHHBIX opbutanei,
r€OMETPUYECKass CTPYKTypa MOJIEKYIL
Honnas cBsa3b. Mertamindeckas CBS3b.
Bonopoanas cBs3b.

CBolicTBa M PEaKIMOHHAS CIIOCOOHOCTH
BEIILIECTB, COCTABJISIFOLIUX ~ OCHOBY
CTPOUTEIILHBIX MATEPUAJIOB.

OcHOBEI
XUMHYECKOH
TEPMOJANMHAMUKH
A KUHETUKHU

XuMuyeckas TEPMOJMHAMMUKA.
OcHOBHBIE ~ TOHATHS  XMMHUYECKOM
TEPMOJUHAMHUKHU. [Tapamerpsl
COCTOSIHHSL. TepmoanHamMuueckue
byHKIMU: BHYTPEHHSA DHEprus,
SHTAJIBIINA, SHTpONHUS,
n300apHO-U30TEPMUYECKUI TOTEHIHAI.
IlepBoe 51 BTOPOE Hayaja
TEPMOJUHAMHUKHU.

DOHepreTuka XUMHYECKHX IPOLECCOB.
3akoH ['ecca u ciencTBUSA U3 HETO.
OHTaIbIUKU 00pa30BaHUs.
TepMoXxuUMHUECKHE yPaBHEHUS.
VYcioBust caMONPOU3BOIBHOTO
IIPOTEKAaHUs IPOLIECCOB B
M30JIMPOBAHHBIX U HEU30JIUPOBAHHBIX
CUCTEMaAX.

Xumuueckass  kuHeTuka.  CkKoOpocTh
XUMUYecKuX peakuuid. IlonsTHe 00
AKTHUBHBIX MOJIEKYJax, SHEPTUU
aKTHUBALIUH, aKTUBUPOBAHHOM
KOMIUIEKCE. YpaBHeHUE AppeHuyca.
3aBUCHUMOCTb CKOPOCTM pEakLuu OT
KOHIEHTPAllUu U TeMIepaTyphl. 3aKOH

12

28




JNIEUCTBYIOIUX Macc. KuHeTnyeckue
ypaBHEHUsS  JJiE  TOMOT€HHBIX W
reTepOreHHbIX TmporeccoB. [IpaBumiio
Bant-T'odda. Meronsl perynupoBaHus

CKOpOCTHU peaKkIui. Karanus.
KaranuzaTtopel ¥ KaTaauTHYECKHE
CUCTEMBI. Teopuu KaTajausa.

KonebarenbHble peakuuu.
XHUMHYECKOE pAaBHOBECHE.
TepMoIMHAMUUECKOE U KHHETUYECKOE
YCIJIOBHS COCTOSIHUSI PABHOBECHSI.
Koncranrta paBHoBecus. Bnusinue
M3MEHEHUS BHEIIHUX YCJIOBUN Ha
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.
[Tpunmun Jle [larense. ®a3zoBoe
paBHOBECHE.

3aKOHOMEPHOCTU XUMUYECKUX
MPOLECCOB COBPEMEHHBIX TEXHOJIOTUI
MIPOU3BOJICTBA CTPOUTEIBHBIX
MaTepHaJIOB.

PactBopbI.
JucnepcHsie
CUCTEMBI

OO0ue mnpencTaBieHUs] O PacTBOPax.
I'mppatnas Tteopust pactBopos JI.H.
MenpeneeBa. CrnocoObl  BBIpaKEHUS
KOHIIGHTPallul pPacTBOPOB: MaccoBas,
MOJISIpHAs 7107151, MOJIIpHasi, MOJIJIbHAS

KOHLIEHTpalus, MoJIsipHast
KOHIIEHTpALUs HKBHBAJIECHTOB.
BripakeHue 3akoHa SKBUBAJIECHTOB IS
pacTBOpPOB.

OO61ue cBoiicTBa pacTBOPOB: J1aBJICHUE
napa pacTBOpPOB, KUIIEHUE U
KPUCTAJUTH3AIIHAS PACTBOPOB. 3aKOH
Payns. Kpuockomnus, 20yIauocKomnus.
OcMoc, OCMOTHYECKOE aBJIEHUE. 3aKOH

Baunt-T'odda.
PactBopel  anekTposutoB.  Teopus
JIEKTPOJIUTUYECKON JIUCCOLMalN

Appennyca. CreneHb M KOHCTAaHTa
qucconuanuu. Peaknum B pacTBOpax
ANeKTposIuTOB. MloOHHBIE paBHOBECUS U
UX CMELICHHUE.

DNEKTPOIUTHYECKAs JUCCOLUAIUS
BO/bI. FIOHHOE ITpOU3BEAECHNE BOBI.
Bonopoansiii mokazarens. MeTo bl
onpenenenus pH. pH-unaukaropsl.
I'mppomus conent. Conu,
TUAPOJIN3YIOUIUECS 110 aHUOHY, 110
KaTHOHY, HETUPOJIU3YIOIINECS COJIH.
N3menenune pH cpenbl npu rugpoiamse.
Bbydepublie cucteMsl.

JlucniepcHble CUCTEMBI, UX
KJIacCU(UKALIKs, METOJIbI OJIYUYEHUSI.

10

12

28




TepMoauHamMuyeckass HEyCTOMYUBOCTD
TFeTEPOreHHBIX TUCIEPCHBIX CUCTEM.
[ToBepxHOCTHBIE SABJICHUS U aICOPOITHSI.
Konnounusie pactBopsl. Kunernueckas
U arperaTtuBHas yCTONYUBOCTh
KOJUTOUIHBIX cucteM. Koarymsmms.
CenumMmeHTarus.

CrpouTtenbHble MaTepUaibl KaK
HCKYCCTBEHHBIE IUCIIEPCHBIEC CUCTEMBI.

DNEeKTPOXUMHUYE
CKHE MPOLIECCHI

DIEKTPOXUMHUYECKUE CUCTEMBI.
DJIEKTPOAHBIN MOTEHIHUAN, MEXaHU3M
€ro  BO3HUKHOBEHUSI. VYpaBHeHue
HepHcra. DneKTpoXUMHYECKUN  psifg
HaIpsHKEHUN METAJUIOB. Tunbl
AIEKTPOJIOB.

["anbBaHMYeCKHE JJIEMEHTHI.

N3Mepenne 3JIEKTPOABUIKYIICH CHUIIBI.
[Monmsipuzanus W = TIEepeHaNpsHKEHHE.
Xumudgeckue HCTOYHHUKHU TOKa:
MEPBUYHBIC TAJIbBAHUYECKUE AJIIEMEHTHI,
AKKyMYJISITOPbI, TOIUIMBHBIE AJIEMEHTBHI.
Kopposust meramioB. Buasl koppo3uu.
MexaHu3m 3IIEKTPOXUMHUYECKON
KOppO3UH.  3alldTa METauIoB  OT
Koppo3uu. OgnekTponus. I[lpomecchl,
MPOTEKAIOIINE npu 3JIEKTPOJIU3E
BOJIHBIX ~ PAacTBOPOB  DJIEKTPOJIMTOB.
3axonsl Dapanest.

10

12

30

ITonumeps! n
OJINTOMEPHI

DNeMeHTbl ~ OpPraHMYeCKOW  XUMHH.
[ToHsATHE O TONMMEpPAX W OJIMTOMEpPaX.
OpraHnvyeckue W  HEOpraHMYECKHe
IIOJIUMEPHL. Merons! CUHTE3a
MOJIMMEPOB: MOJIMMEpH3aIHs,
TIOJIMKOHICHCAITHSI. XUMHUECKOe
CTPOGHHE M CBOWCTBA IOJIMMEPOB.
Hectpyknus [IOJIUMEPOB.
buononumepsr: HOJIMCaxapubl,
MTOJIMU3OTPEHBI, OCIKH.

CrpouTenpHble MaTepuanbl Ha OCHOBE
BBICOKOMOJICKYIISIDHBIX ~ COCIMHEHUH.
[Tpumenenue MOJIMMEPOB npu
W3TOTOBJICHHH O€TOHOB.

12

20

Xumuueckas
HeHTADUKAITAS

Xumuueckasi UJeHTU(UKAIUS BELIECTB.
AnHamutrueckuii  curHas.  OCHOBBI
KaUeCTBEHHOIO U  KOJUYECTBEHHOTO
aHanu3a. KauecTBeHHBIE peaknuu Ha
VIOHBI. XHUMHYECKHE,
bu3NKO-XMMHUECKHEe U  (PU3UYECKHe
METO/Ibl AaHAJIN3a U UX UCIIOJIb30BAaHUE B
COBPEMEHHBIX CTPOMUTENBHBIX
TEXHOJIOTHUSIX.

12

18

Htoro

36

36

72

144




5.2 IlepeyeHb 1abopaTOpHBIX padoT

No Ne paznena
e [ — HaumenoBanue nabopatopHbix padboT
1. 1 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHUN
2. 2 Ornpezenenne TeroBbIX 3H(PEKTOB XMMHUYECKUX PEAKITHI
3 2 CKOpOCTh XMMHUYECKUX PEAKIINA U XUMUYECKOE
paBHOBecHE
" 3 OO01ue cBOWCTBAa PaCTBOPOB M PABHOBECHS B BOJTHBIX
pacTBOpax AJIEKTPOJIUTOB
5. 3 ['eTeporeHHbIC TUCTIEPCHBIC CUCTEMBI
6. 4 OKHCITUTENIEHO-BOCCTAHOBUTEIBHBIC PEAKITHH
7. 4 DIIEKTPOXUMUYECKUE MTPOIIECCHI
8. 5 CBolicTBa OPraHMYECKUX BEIIECTB U
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUH (TOJIMMEPOB)
9. 6 KavecTBeHHBIN 1 KOJTMYECTBEHHBIN XMMUYECKUI aHAIN3

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBeTcTBHM C qu6HBIM IINTaHOM  OCBOCHHUC OHMCHHUIIIIMHBI

HE

IpeayCMaTpUBAET BBIMIOJHEHHWE KYpCOBOTO MpoeKkTa (paOoThl) WM KOHTPOJBHOU

paboTHI.

7. OUEHOYHBIE MATEPUAJIBI J151 MTPOBEJIEHUSA
IMPOMEXKXYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JANCIHUIIJIMHE
7.1. Onucanue moka3zaresieii 1 KpuTepueB OLEHUBAHUS KOMIETEHM
HA Pa3JIMYHbIX 3Tanax uX GopMUPOBaHUSA, ONIUCAHUE LKA OLCHUBAHUS
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynbprarel TEKyIIero KOHTPOJISI 3HAHUM M MEKCECCHOHHOW aTTeCTaluu
OLIEHUBAIOTCA MO CIEAYIOLENH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.

Kommne-

Pe3yabTaTel 00yuenus,

Kpurepun

XapakTepu3yomue ATTecTOBaH He aTTecroBan
TEHI U cq)opmnponamlocn, KOMIIETCHIIMH OLICHUBAHUS
OIIK-1 3HaTh OCHOBBI OOIIEH 1 Otuer o Brimonnenue padot B|HeBbimonmHenue padboT B

(buznueckoit xumum,
TEPMOJIMHAMUYECKUE U
KWHETHUYECKHE SIBJICHUS,
COIIPOBOKIAONINE XHMUIECKHE
MPOLIECCHI, XapaKTEepHbIE TIPH
MOJYYSHHUH M 3KCIUTyaTalnu
CTPOUTENBHBIX MaTepUaioB U
KOHCTPYKLUI,
(pU3MKO-XMMHUYECKHE CBOHCTBA
BEIIIECTB, COCTABIIIONINX
OCHOBY CTPOUTEJBbHBIX
MaTepHaJIoB

n1abopaTOPHBIM
pabotam, Tect

CPOK,
[IPEyCMOTPEHHBIN B
pabodmx
NIpOrpaMMax

CPOK,
IIPelyCMOTPEHHBIN B
pabounx mporpamMmax

YMETh IPUMEHSTh HOJTy4IEeHHBIE
3HAHUA 10 00IIeH 1 pu3muecKon
XUMHHU TIPU U3YIECHUH IPYTHX

Pemenne
CTaHJapTHBIX
TPAKTUUYECKUX

Brimonnenue paboT B
CPOK,
[IPEyCMOTPEHHBIN B

Hespimonuenue padboT B

CPOK,
IIPEelyCMOTPEHHBIN B




JUCLUIUIMH U B CTPOUTENBHON  |3amau pabounx paboumx nporpammax
MPaKTUKE. IIporpammax
BJIaJeTh HaBBIKAMU IpoBeeHUs |Pemenue Brmmonnenue pabot B HeBbinonHeHue padoT B
XUMHMYECKOT0 3KCIIEPUMEHTa,  |IpUKIagHBIX 3a7a4 CPOK, CpOK,
cnocobamu pacdera B KOHKpPETHOM [IPEAYCMOTPEHHBIN B | IPEIyCMOTPEHHBIH B
TEPMOJMHAMUYECKUX U MIPEAMETHON pabounx paboumx mporpamMmax
KMHETHYECKHX [TapaMETPOB obnactu TporpaMmmax
XMMHUYECKHX IIPOIIECCOB U
6a30BBIMH CTIOCOOAMH
TEXHOXUMHYECKOTO KOHTPOJIIS
Ka4yecTBa CTPOUTEIbHBIX
MaTepHuaoB

YK-1 3HaTh UCTOYHHUKH U CIIOCOOBI Ortuer no Brimonnenue pabot B HeBblnonHeHue padoT B
aHanu3a MHPOPMaIHH, 11a00paTOPHBIM CPOK, CpOK,
BBIJICTICHUS €¢ 0a30BbIX paboTtam, TecT IPEIyCMOTPEHHBIN B | NpelyCMOTPEHHBIH B
COCTaBIJIAIOLINX TSI PELICHUS pabounx paboumx mporpammax
MOCTaBJIECHHBIX 3aj]ad. IIporpamMmax
YMETb paccMaTpUBATh Pemenune Brimonnenue pabot B HeBblnonHeHne padoT B
pa3IuYHbLIE BADUAHTEI PEIIEHUS |CTaHIApTHBIX CpOK, CpOK,
MOCTaBJICHHBIX 3a/a4, MPAaKTUYECKUX IIPELYCMOTPEHHBIN B | IPELYyCMOTPEHHBII B
TpaMOTHO, JIOTHYHO, 3a7aq pabounx paboumx mporpammax
apryMEHTHPOBATh U Iporpammax
(hopMupoBaTh COOCTBEHHBIC
CYXKJICHUS U OLICHKH, OTINYATh
(hakThI OT MX UHTEPIIPETALUT
JPYTUMH YYaCTHUKAMHU
JICSITETIbHOCTH.
BJIaJIETh HaBbIKaMU IIpoBeieHUs |Pemenue Brinosaenue pabot B|HepbimonHeHue paboT B

XMUMUYECKOTO IKCIICPUMEHTA,
crocobamu pacuera
TEPMOJANHAMUYICCKHUX H
KUHETHYCCKHUX TapaMeTPOB
XUMUYECKHX MPOIECCOB
0a30BBEIMH CII0OCOOaMHU
TEXHOXUMHYECKOTO KOHTPOJIS
Ka4eCcTBa CTPOUTEIHHBIX
MaTepUaoB

TIPUKJIaJHBIX 3a4a4
B KOHKPETHOU
NpeaMETHON
obmactTu

CPOK,
IPeyCMOTPEHHBIN B
pabouunx
IIporpaMmax

CPOK,
IIPEelyCMOTPEHHBIN B
paboumx mporpammax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU
Pe3ynbTaThl MpOMEXyTOUHOTO KOHTPOJIS 3HAHUHM OLleHMBatOTCs B 1 cemectpe
uist oyHOM (popmbl 00yueHusi, 1 cemectpe st 3a04HOM (HOpMBI OOyYEHHUS IO
YEeThIpEXOATIILHON CHCTEME:

COTIUYHOY;
«XOPOIILIOY;
«YJIOBJIETBOPUTEILHOY;

«HEYZOBJICTBOPUTEIILHO.

Pe3yabTaTbl 00y4eHus,

Komme- XapaKTepu3yiomue Kputepun
S— c q)gpM“pl:) BayHH':m ouele)nungﬂnﬂ OTan4YHO Xopomo Ynosu. Heynogi.
KOMIIETCHIIUH
OIIK-1 3HATh OCHOBBI Otuer o Boinonnenu| BreinonHenue | BelnonHeHHe |3HaTh OCHOBBI

o01eit u nabpatopHb! | e Tectrana | Tecra Ha 80- | Tecta Ha 70- |oOmeit n
¢usmueckoit xumuw, [M padoram, | 90- 100% 90% 80% ¢dusmyeckoit
TEPMOANHAMUYECKH |TECT XHMHU,
€ ¥ KHHEeTHYECKHE TE€PMOJANHAMHUYECK

SIBIICHHS,
COTIPOBOXKAAOIIHE
XUMHYECKHE
MIPOIIECCHI,
XapakTepHBIE TIPU
MOJTYYeHUH U

W€ U KHHETHYECKHUe
SIBJICHUS,
COIPOBOXKIAIOIINE
XUMHUUYECKHE
HPOLIECCHI,
XapakTepHble IpU




9KCIUTyaTalH
CTPOUTENBHBIX
MaTepuanoB 1
KOHCTPYKLUH,
(hU3UKO-XUMHYIECKHI
€ CBOMCTBA BEIISCTB,

MOJTYYCHHUU U
9KCILTyaTallK
CTPOUTENBHBIX
MaTEpHaJIOB U
KOHCTPYKLUH,
(U3UKO-XIMHYIECK

COCTABJIIOITUX HE CBOMCTBA

OCHOBY BCIIIECTB,

CTPOUTENBHBIX COCTABJISIOIIHAX

MaTepuajoB OCHOBY
CTPOUTENBHBIX
MaTepHajoB

yMeTh npuMeHITh  |Pernenue 3anauun IIponemonctp |IIpogeMoHCTp |yMeTh MPUMEHSTD

MOJIy4YE€HHBIEC 3HAHUS [CTAHIAPTHBI | pelIeHBl B | HPOBAH BEPHBII HUPOBaH MOJTyYEHHBIE

Mo oo1meit u X TTOJTHOM XOJI peIICHHS | BEPHBIA X0/ |3HAHUS MO 00IICH U

(hu3MUecKo XUMHHU |mpakTHYeCKU | o0BbeMe u BCEX, HO HE peuieHus B |(hU3MYICCKON XUMHUU

TIPY U3yYCHUN X 3a/1a4 TIOJTyICHBI MIOJTy9YCH OOJBIIMHCTBE |IPU H3YUICHAN

JIPYTUX AUCIUTUTAH BEpHEIC BEPHEII OTBET 3a1a4 JIPYTUX AUCIIUTUTAH

U B CTPOUTEIBHOM OTBETHI |BO BCEX 3aadyax ¥ B CTPOUTEIHHOMN

TIpaKTHKE. TIPaKTHKE.

BIIAJCTh HaBbIKaMHu |PemeHue 3agaun ponemonctp |[IIpomeMoHCTp [BNaIEeTh HABBIKAMHU

TIPOBEICHUS MIPUKIIAHBIX | PEIICHHI B | HPOBaH BEpHBIN HpOBaH MIPOBEACHUS

XUMHYECKOTO 3a/1a4 B ITOJTHOM XOJl peIICHUS | BEPHBIA XOA |XUMHYIECKOTO

JKCIIEPUMEHTA, KOHKPETHOH | 00Beme u BCEX, HO HE pelieHns B [9KCIIEPUMEHTA,

crocobamu pacuera (mpeaMeTHOH | moydeHbl MOJIy4eH OOJIBIIMHCTBE |crIoco0amMu pacuera

TepMOJIMHAMHUUYECKH |00acTu BEpHbBIC BEPHBIN OTBET 3a7a4 TePMOIMHAMHUYECK

X ¥ KHHETHUYECKUX OTBETHI |BO BCEX 3ajavyax WX ¥ KHHETHYECKUX

napaMeTpoB napaMeTpoB

XUMUYECKHUX XUMHYECKHUX

MIPOIIECCOB U TIPOIECCOB H

0a30BBIMU 0a30BBIMH

criocodoamu criocodamu

TEXHOXHUMHYECKOTO TEXHOXMMHYECKOTO

KOHTPOJISI KauecTBa KOHTPOJIS KauecTBa

CTPOUTENBHBIX CTPOHTEINBHBIX

MaTepuajoB MaTepHajoB

VK-1 3HATh HCTOYHUKH U |OTUYET 1O Brimmonnenn| Brmomnnenune | Bemmomnenue (B Tecte menee 70%

crocoObl aHanu3a  |maOparophsr | e Tecta Ha | Tecta Ha 80- | Tecra Ha 70- MIPaBUIIbHBIX

undopmanuu, M paboram, | 90- 100% 90% 80% OTBETOB

BBIJICIICHUS €€ TeCT

0a30BBIX

COCTaBJISIOIINX

JUTSL PEeLICHUS

[MOCTaBJICHHBIX

3ajad.

YMETb Pemenune 3anaun IIponemonctp |IlpogemoHcTp | 3anayun He pelIeHbI

paccMaTpuBaTh CTaHJApPTHHI | PEIICHHI B | HPOBaH BEpHBIN HpOBaH

pa3InJIHbIC X [TOJTHOM XOJI peIICHNS | BEPHBIA X0

BapHaHTHI PEIICHUS |MpakTHYecKu| o0beMe BCEX, HO HE peuieHus B

MMOCTaBJIEHHBIX X 3aJ1a4 MOJIy4€HBI MOJIy4eH OOJILIINHCTBE

3a/1a4, TPaMOTHO, BEpHbBIC BEpHBIN OTBET 3a1a4

JIOTHMYHO, OTBETHI  |BO BCEX 3ajavax

apTyMEHTHPOBATh U

(hopmMupoBathb

COOCTBEHHBIC

CYXXJICHUS 1 OTICHKH,

OTIMYaTh (HaKThI OT

WX UHTEPIPETAUU

JIPYTAMU

YYaCTHHKAMU

JIEATEILHOCTH.

BJaJETh HaBbIKaMH |Pemenne 3agaun IIponemonctp |IlpogemoHcTp | 3anaun He pelIeHbI




MPOBEICHUS
XHMHUUYECKOTO
9KCIIEPHMEHTA,
cnocobamu pacdera
TEPMOIMHAMHYECKU

MPUKIIATHBIX
3aj1a4 B
KOHKpETHOU
[IPEAMETHOM
obnactu

pelIeHBI B
[IOJIHOM
o0beMe 1
MOJTY4EHBI
BEpHBIE

UPOBaH BEPHBII

XOJI peleHUs
BCEX, HO HE
MOTy4YeH
BEPHBIN OTBET

HUpOBaH
BEPHBIN X0
pelIeHus B
GospIIMHCTBE
3a7aq

X U KHHETHYECKUX
napameTpoB
XUMHYECKUX
MPOIIECCOB U
0a30BLIMU
criocobamu
TEXHOXUMHUYECKOTO
KOHTPOJISI KaueCcTBa
CTPOUTENBHBIX
MaTepuanoB

OTBCThI BO BCEX 3aadax

7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeaCTB  (THIOBBIE
KOHTPOJIbHbIE 33JaHUSl MJIH HHble MaTepUuajibl, He00X0AUMBbIe ISl OLEHKHU
3HAHUI, YMEeHUI, HABBIKOB U (MJIH) ONBITA 1€SATEJILHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTHPOBAHUIO
1. [Toy4yeHue arieTaTHOTO MIEIKa U3 IEJUII0JIO3bl BOZMOXKHO Oarofaps HaJIu4uio B

HEH ...
O

O  METWIECHOBBIX IPYIIII

SIMOKCUAHBIX Cl)paFMeHTOB O T'HMAPOKCHUJIBHBIX T'PVYIIII

O uMKIMYEecKuX PparMeHTOB

2. O0BeM pacTBOpa XJIOpHIA KaJIbLMS C MOJISIpHOU KoHLeHTpauuei 0,1 Mo/,
HEOOXOUMBIN JJIs OcaKIeHUs 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 o0pa3yroTcs B peakiusaX, CXeMbl KOTOPBIX UMEIOT BU/ ...

o Zn(OH), + HCI o KOH + H,S0O,

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

4. B cCOOTBETCTBUM C TEPMOXHUMHYECKUM YPABHEHHEM

FeO(yg) + H; (1) = Fe(yg) + HoO(T), A H® = 23k ]Ik

U1t moiydeHus S60 T xene3a HeoOX0AUMO 3aTpaTuTh KJK Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBanuu OEIKOB B BOAHBIX PACTBOPAX KUCIIOT U HIEJIOYEH

MPOUCXOIUT UX ...
O O
O O
6. JI)1st KaueCTBEHHOTO OOHAPY>KEHUS KapOOHAT-MOHA UCTIOIB3YETCSl PACTBOP
O O
@) O  CUIBHOW KHCJIOTHI

7. Ha BHelTHEM SHEPreTUYEeCKOM YPOBHE aToMa 3JIeMEeHTa, 00pa3yIoliero

BbICAJIMBAHUEC OKHCJICHUC

KOHACHCAaI A THUAPOJIN3

CpEIIHEN COJIH CHJIbHOI'O OCHOBaHUSA

OpPraHU4YCCKOTr0O MHAHUKATOpAa

BBICIINH THAPOKCH cocTaBa HOO3 - CONEpKUTCA  AIEKTPOHOB.



O 6 o 7
O 5 O 4
8. Ilpu paboTe raJibBAHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 CEPEOPSHOTO U

MEJIHOTO 3JIeKTPOJIOB, TOrpyXeHHBIX B 0,01 M pacTBOPHI HX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu**/Cu)= 0,34 B), Ha KaTo/e IPOTEKAET PEaKIIHs,
ypaBHEHHE KOTOPOH NMEEeT BUJI...

O Cu* +2&=Cu° O Ag°-&=Ag+

O Ag'+e=Ag° O Cu°-2& =Cu*+

9. Peakiuelt moiMMepu3alii MOXHO MOJYYUTh BELIECTBO, HA3BAHUE KOTOPOTO
O nepyoH O aHTpoH

O  HaillloH O Ttedon

10. CBeueHne aTOMOB, MOJIEKYJI MM APYTUX YACTHUL, BOSHUKAOIIEE IPU
JIEKTPOHHBIX NIEPEX0JIaX U3 BO30YKIEHHOIO COCTOSIHUS B OCHOBHOE, HA3bIBAETCH. ..

O »smuccuen O pemakcanuei

O nmoMuHECHIEHNIHMEN O  doromerpuei

11. Atomsl yraepoaa B monekyne C,H, HaxonsTcst B COCTOSSHUA -
rUOpUIU3aAINH

O sp° O sp

O sp? o sp’

12. JIns cMeneHnst paBHOBECHS B CUCTEME

Ha(r) + S(18)=H,S(r), A H® = -21x Ik

B CTOPOHY 00pa30BaHus CEPOBOIOPOJA HEOOXOIUMO ..

O MoHU3UTH JABJICHHUE O MOBBICHUTH JIaBJICHUE

O BBeCTH KaTajauzaTop O [OOHM3WUTH TEMIEPATYPY

13. B kauecTBe HU3KOMOJICKYJIIPHOTO BEIICCTBA B PEAKIIUIX MOJIMKOH ICHCAIINH
garre Bcero oopasyercs ...

O HyS O H)O
O CO, O NaCl
14. BemecTBo, M3MEHSIONIEE CBOXO OKPACKY B 3aBUCHUMOCTH OT pH cpensbl
Ha3bIBACTCH ...
O kpacurenem O  2JIeKTpPOIUTOM
O peareHTomM O uHIUKATOpPOM
15. lns mpurotosnenus 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
(Eny0 = 0,52rpaa.kKr/Mojb) He0OX0IMMO, YTOOBI KOHIICHTPAIIHS
PACTBOPEHHOTO B HEM HEDJIEKTPOJIUTA COCTABIISIIIA MOJIB/KT.



0O 2 O 0,2

O 0,1l 01

17. KoapuumeHt nepen MoaeKy10il BOCCTAaHOBUTENSI B YPAaBHEHUU PEaKIINU
K,Cr,0; + NaNO, + H,SO,4 = Cry(S04); + NaNO3; + K,SO4 + H,O pasen

O 3 0O 2

O 1 O 4

18. IIponyKkTaMu, BBIACIAIOIMMUCA HA HHEPTHBIX AIEKTPOAAX MPHU DIEKTPOIU3E
BOJIHOTO pacTBOpa cylb(dhara 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 Na,SO, u NaCl
O NaCl u Na,SO3 O K,SO,u CaBry

20. Ecnn yBenmuuth nasieHue B 10 pa3, To CKOPOCTh IPSAMOM PEAKIIUU
H; (r) + Br, (r) = 2HBr(T), npu yciI0BuU €€ 3J1€MEHTAPHOCTH, YBEITUYUTCS B

___pas.

O 5 O 20 O 50 O
100

7.2.2 IlpuMepHbIii NepeyeHb 3aJaHU 1)1 pellleHus] CTAHAAPTHBIX 32/1a4

Tema 1. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHbI
U pacyeThbl 10 yPABHEHUAM peaKkuui

3amaya. BzaumoaencTBHe alIOMHHMS C PAacTBOPOM COJISTHOM KHMCIJIOTBI

MPOTEKAET MO CIEAYIOIIEH PEAKIINU:

2Al + 6 HCI — 2AICI3 + 3H,1

B peakuun ydactByrorT 2,7 kr amomMuHHus. Paccumraiite 00beM BOgOpOaa,
BBIJICJIUBILIETOCS B XOJI€ PEAKIIUU, TPOTEKAIOIIEH MPU HOPMATbHBIX YCIOBUSX, a TaK
ke npu Temneparype 28 °C u maBnenumu 102 kIla; aGCOMIOTHYIO IUIOTHOCTH
BOJIOpOJIa U IJIOTHOCTh BOJOPOJIa IO BO3AYXY; Maccy oOpa3oBaBLIETrOCs XJIOpHaa
AJTIOMHHUS 1 MACCOBYIO JIOJIF0 AIIFOMUHUS B HEM.

Pemenne. Peakiiyst mpoTekaeT 1o ypaBHEHUIO

2Al + 6HCI — 2AICl;+ 3H; 1.

B BUAC Ta6J'H/II_[I)I npeacraBuM MOJEIPHBIC MACChl, KOJIMYCCTBO MOJIb H
COOTBCTCTBYIOIIMC UM MACChl Y4YaCTBYIOIIHMX B pCaKIIWH BCIICCTB.

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

YrobObl HaWTH 00BEM BOMOPOMAA, BBIACIUBIIETOCS B PEAKIHUH MPH HOPMAIbHBIX
YCIOBHSX, COCTABUM IPOTIOPIIHUIO:
54 r Al BeiensiroT u3 kuciaoTh (22,4:3) 1 Bogopoza (10 ypaBHEHHIO PEAKIINHN)



2700 r Al BeimensiroT u3 kuciaoTs V, 11 Bogoposa (1o yCIOBHIO 3a/1a4H);

2700-22,4-3
V = ! = .
< = 3360 1

I[JISI YCJIOBI/IfI, OTJIMYHBIX OT HOPMAJBHBIX, 00beM rasa pacCHnuTacM II10

ypaBHeHuto (1.4):

v, _v-R-T _3360-831-(273+28) _,o0,

X p 22,4-102
v 1o popmysie (1.3):
_ Ppp-VyT 101-3360-(273+28)
V= > = 573102 =3678,4 n.
AOCONIOTHYIO TUIOTHOCTh BOIOpOAa paccuntaeM o ¢popmyie (1.6):
M,y 2
= = =0,09r/m.

PH =7V, 224
OTHOCI/ITCHBHYIO INIOTHOCTBH BOAOPOAA I10 BO3AYXY paCCUUTACM I10 (bOpMYJIe (1 8)
6030 _ M(HZ) :i
(H2) M(@OS’O) 29

Maccy O6pa3OBaBIHeFOC$I B pPCaAKIHUHU XJIOpHIA KCJIC3a PACCUHHUTACM IIO
YPAaBHCHHUIO pCaKLMHU, COCTAaBHUB IIPOIIOPLHIO.

D =0,07.

2700r Al obpazyror M AIC,

54r Al o6pasytor 267 r AlICI;;

2700-267
m =——=13350r.
AICI3 54

Maccosyro oo skene3a B AlCl; paccunrtaem, UCXOast COOTBETCTBCHHO M3
ATOMHBIX U MOJISIPHBIX MacC aTOMOB M MOJIEKYJI:
133,5 r AICI; cocrasisaror 100 %
27r Al cocTtaBiaaior  x %;
_ 27100
133,5

Tema 2. Kitaccbl HeOpraHm4ecKux coeMHeHuit

= 20,22 %.

3agaua 1. Kakue u3 nepeyncieHHbIX HUKE BEIIECTB SABIISIIOTCS OKCUIAMU:

H,CO;3, BeO, K,0, SO,, Mg(NO3),? Ykaxute ux cBoHCTBa (OCHOBHBIC, KUCIIOTHBIC,
amporeprple). Hamwmmre ypaBHEHHS peakIui, JIOKa3bIBAIONIUX XapakTep
OKCHJIOB.

Pemenune. B Hamem mpuMepe KHUCIOTHBIM OKCHIOM SIBISICTCS OKCHIT SO,.
[Ipu B3auMozeiCTBMM C BOJOW OH OOpasyeT cepHUCTyO Kuciaory H,SOs, ¢
OCHOBAHMSIMU M OCHOBHBIMH OKCHJIAMH — €€ COJIH:

802 + H,O - H2803;

802 + 2LIOH — leSOg + H,0;

802 + NGQO — Nastg.



Okcun K,O  mposiBISIET OCHOBHBIE CBOMCTBA, PAacTBOPSAETCS B BOJAE C
oOpa3oBaHHE€M OCHOBaHUS. B3auMoJIeWCTByeT C KUCIOTAMH M KHUCJIOTHBIMU
OKCHJaMU C 00pa30BaHUEM COJIEH B COOTBETCTBUU CO CIEAYIOIIMMH PEAKIUSIMU:

K20 + H,O — 2KOH,;

K20 + C02 — K2C03.

BeO — amdorepHsiii okcu, HEpAaCTBOPUMBIN B Bojie. EMy COOTBETCTByeT
TUAPOKCH]T, TPOSBIISIFONINI KUCIOTHBIE cBOMCTBA (H,Be0, — knuciaora) u OCHOBHBIE
cBoiictBa (Be(OH), — ocHoBaHme). AMQOTEpHBIE OKCHABI B3aUMOJCUCTBYIOT C
KUCJIOTAaMH M WIEJI0YaMH, a TaKK€ C KUCJIOTHBIMHM M OCHOBHBIMU OKCHAAMHU C
oOpa30BaHUEM COJICH:

BeO + 2HCI — BeCl, + H0;

BeO + CO, — BeCOs;

BeO + 2NaOH — Na,BeO, + H,0;

BeO + K, O — K,BeO.,.

3agaua 2. CocTaBbTe ypaBHEHUS PEAKIUN TOJYYEHHS BCEX BO3MOKHBIX
coJiel TIpY B3aUMOJICHCTBUN THAPOKCHUIA Oapus U CEpHUCTOM KUCIOTHI. HazoBuTe
MOJTyYEHHBIE COJIH.

Pemenne.

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

[Ipu HemocrtarouyHoM sl OOpa3oBaHUsI CPEAHEH COJM  KOJIUMYECTBE
OCHOBAHMSI MOJYYaETCs KUCIIas COb:

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

Jlns mpeBpalieHus: KUCIOW COJIM B CPEAHIO HEOO0X0auMo J00aBUTH
OCHOBAHHE:

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

[Ipu HemocTaToOuHOM 71l OOpPa30BaHUS CPEIHEHM COJIM KOJIMYECTBE KUCIIOTHI
MOJIy4a€eTCsl OCHOBHAS COJIb:

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

HeoO6xoaumMo TOMHHTH, YTO MPaBUIBLHOCTH COCTABJICHHS XHUMHYECKOU
dbopMysbl TIpOBEpPSIETCS MO PABEHCTBY BAJCHTHOCTH (CTEMEHU OKHUCIICHUS)
OCHOBHOTO UM KHCIOTHOTO OCTaTKOB. BaleHTHOCTh OCHOBHOIO OCTaTKa
OTIPENETSACTCS YUCIOM 3AMEUJeHHbIX 2UOPOKCOSPYNN B MOJIEKYJIe OCHOBAHMS Ha
KUCJIOTHBIA OCTaTOK; BaJICHTHOCTh (CTENEHb OKHUCJICHUSI) KHUCIOTHOTO OCTaTKa —
YUCTIOM 3AMEUjeHHbIX amoMO8 BOJOPOJAa B MOJIEKYJE€ KHUCIOTHI Ha OCHOBHOM
OCTAaTOK.

3apaya 3. IlpuBeaute ypaBHEHHE pEAKIMU TOJYUYEHUS] THUIPOKCHUJIA
amomuHua. OnpenenuTe ero cBoMcTBa (mpupoay). Hanuiumre ypaBHeHUs peakui,
JTIOKa3bIBAIOIIHNE UX.

Pemienne. I'uapokcusl amtOMHHUSI HENb3SI MOJYYUTh HEMOCPEICTBEHHBIM
B3aMMO/ICHCTBUEM OKCHJA aJIIOMHHUSI C BOJIOHM, T.K. OKCHJ HE paCTBOPUM B BOJIE,
MIOATOMY €0 MOKHO MOJYYHUTh CIEAYIOIIUM MTyTEM:

Al(NO3); + 3NaOH — Al(OH); + 3NaNOs;.

I'unpokcun amomuHus oOjamaer amM(OTEPHHIMH  CBOWMCTBAMH, T.C.
JIBOMCTBEHHOW MPUPOAOM, CJIEI0BATEIIBHO, MOXKET B3aUMOJECHCTBOBATH KaK C



KHCJIOTHBIMH, TdK U C OCHOBHBIMUA OKCHAAMH, TUAPOKCUIAMMU.
PeaKHI/II/I, IMOATBECPKAAIOIINEC KUCIIOTHBIC 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 XUMHNYECCKHUX IPOoHECCOB

3aganue 1. Paccuuraiite TemioBoil 3(h(EeKT XUMUYECKOW peakiuw,
NpOTEKAaloWEed B CTaHJAPTHBIX  M300apHO-U30TEPMUYECKUX YCIOBHUAX, IO
YPaBHEHUIO:

CH4(2) + COQ(Z) — ZCO(Z) + 2H2(z)a €CJIn
NHCH, = —74,8 x]JI>x/MOJIb; MNH’CO, = —394,0 xJI>x/M0b;
AfHOCO =—110,5 xJIx/MOJIb; AfHOHZ = 0 kJI>x/MOIIb.
YKaxure, Kakas 3TO peaklus 5K30- WIA 3HIO0TepMHUYecKas. Kakoe koinmuecTBo
TEIUIOTHI OYyJeT 3aTpadeHo Ha noxyderue 30 kr Bogopoaa?

Pemenue. TemnoBoit a3 pexT xuMudeckon peakuuu AH’, MIPOTEKAIOIIEH B
CTaHJIAPTHBIX HM300apHO-U30TEPMUYECKUX YCIOBMSIX, PACCUMUTAEM, IIOJb3YSCh
cieacTeueM 3akoHa I'ecca (3.1):

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

W3 ypaBHEHUS peakiMy CIeAyeT, YTO IS MoTydeHust 2 MoJiei (vq) uiu 4 r (m
= v - M) Bomopoaa tpebyetcs 3arpatuth 247,8 k[ Termnorel. Eciu B pe3yibrare
mpoiiecca o0Opa3yeTcsi HWHOE KOJUYEeCTBO BemiectBa (V;), TO  TEIUIOTY
paccunThiBacM 110 opmyne  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[.

3agaya 2. BO3MOXHO M CaMONPOU3BOJBHOE B3aUMOJEICTBUE KapOoHaTa

KaJIbLIUS U OKCHJIa KPEMHHUSI, MPOTEKAIOILEE 110 YPABHEHHIO
CClCOg(Kp)+ SiOQ(Kp) — CCZSiOg(Kp) + COQ(Z)
B CTaHJAapPTHBIX U300apHO-U30TEPMUUYECKUX YCIOBUIX?

Pemenne. KpurepueM caMONpOHU3BOJIBHOIO MPOTEKAaHHs IpoLEcca B

3aKpbITOM CHCTEME B M300apHO-U30TEPMUYECKUX YCIOBUSX SBISETCA YOBUIb
sHeprum ['n66ca. Paccunraem wu3smeHeHnue sHepruu I ' mboca AG® B x0z1€e nannoit
peakiu, Bocroib3oBaBmuch ypasaemem AG’ = AH — T-AS° Bemmumuy
VU3MEHEHUS SHTAIBIIMY PEAKIIMHI PACCUYUTAEM T10 YPABHEHUIO:
AH=(A¢H® CO5,.) + AH® CaSiOs,)) — (AtH? Si02y) + AtH® CaCOsy)).
DHTaNbNUU 00pa30BaHUs BCEX YUYACTHUKOB peakluu OepeM 13 TabJInIbl
CTaHAAPTHBIX (PU3UKO-XUMUYECKUX BEJIMYMUH .

AtH’CO;.) = —393,5 xJIx/Momb; AtH CaCOsy,) = —1206,0 KJIK/MOIB;

AtH®SiO05, = —859,3 kJlx/Moib; AtH°CaSiOgs, = — 1584, 1k/IK/MOIb.



[ToxpcTaBuB 3HaUCHUS B YpaBHEHHUE, TTOTYIUM
AH® =-363,5-1584,1 — (-859,3 — 1206,0) = 87,7 kJIx.
BbrupciuM  m3MeHenne sutpormu AS®mis  peakumm, mpoTekaromeil B
CTaHJAPTHBIX YCIOBUAX, UCIIOIB3Ys TaOIUYHbIC JaHHBIC (Tab0i.3.1).
S° CaCOsy,= 92,9 Jix/MonbK; S%SiOopy = 42,1 ik /MoK
S° CO,.) =231,5x/MonbK; 5°CaSiOgy = 82,0 Ix/momnbK.
ASO = Xv- Sonpod -2Xv-S Oucx.e-e;
AS? =35°CO,,, + S° CaSiOs,) — S° SiOy,) — S’ CaCOsyy),
AS°=82,0+231,6-929-42,1=178,6 Jiw/K um AS°= 0,179 kIIx/K.
Paccuntaem AGO, BOCIIOJIB30BABIINCH HalieHHbIMY 3HaYeHusamMu AH° u  ASY:
AG°=87,7 - 298 - 0,179 = +34,36 k]I
[TockosbKy AG® > 0, To mamHbI IIpOLeCC B CTAHIAPTHBIX YCIOBUAX
CaMONPOU3BOJILHO IPOTEKATh HE MOXKET.

Tema 4. Xumnuyeckass KHHETHKA M PABHOBeCHE

3apaua 1. PaccuuTaiite, BO CKOJBKO pa3 H3MEHUTCS CKOPOCTh PEaKIuu
oOpazoBanus okcua cepsl (VI), mpoTekatroiieid Mo ypaBHEHUIO
250;,) + Oy) — 2303,
a) MpY yBEJIMUECHUU KOHIIEHTpaluu okcuaa cepol (1V) B 2 pasa;
0) MpHU yBEJIIMYEHUHU BHEILIHETO JJABJICHUS B 3 pasa.
Pemenne. KuneTnueckoe ypaBHEHHE PEAKIMH, COTJIACHO 3aKOHY
JEHCTBYIOIUX MacC, HMEET BHI:

a) 3amuIleM KMHEeTHYeCKOe ypaBHEHHE npu KoHIeHTparuu SO, B 1Ba pasa
00JIbILIE UCXOIHOM:

v=k-(2Cs0,)*-Co, =4-K-(Cso, )*-Co, .
3aTeM HaxoJuMM OTHOIIEHHE CKOPOCTEH Tpoliecca:
v 4 k- (CSOZ)Z'COZ B

P 2
D K-(Cso,)’ Co,

Takum oOpazom, mpu yBenudeHuH KoHueHtpaiuu SO; B 2 paza CKOpOCTh
peakuuu Bo3pocia B 4 pasa;

0) B JaHHOM pEaKIINU BCE BEIIECTBA HAXOMATCS B Ta3000pa3HOM COCTOSTHUH,
MOATOMY TIPH YBEITWYCHUU JABJICHUS HaJ CHCTEMOM B 3 pa3a 00beM YMEHBIIIUTCS B
TPU Ppa3a, a KOHIEHTPAIUs KaXI0T0 U3 PEarupyronuxX BemeCTB, CIEeI0BATEILHO,
yBeIMUHTCS B 3 pa3a. Torna KWHETHYECKOS YPaBHCHHE 3aITHIIIEM:

, 2 2
D_zk-(SCSQZ) ‘3C02 = 27'k'(CSOZ) -Co, .
2
o' 27-k-(Cso,)"Co, o7
Z ; —27.
v k-(cso,)"Co,

Takum oOpa3om, TIpU YBEIWYEHUW JABICHUS B 3 pa3a CKOPOCTh PEAKIUU

CraenoBaTteibHO,



yBEIUUUTCS B 27 pas.

3agaua 2. OKucineHue cepbl MPOTEKAET MO YPABHEHUIO

Sty + O2)— SOz¢).

Kak u3MeHHUTCsI CKOPOCTh ATOW PeaklUy MPHU YBEJIIMYEHUN PEAKIIMOHHOTO 00BhEMA B
3 paza?

Pemenue. B ciydae reTeporeHHbIX peakiyii B ypaBHCHUE 3aKOHA JICHCTBUS
Macc BXOJIST KOHIICHTPAIUU BELIECTB, HAXOSIIUXCS B Ta30BOM ¢aze Wil pacTBOpE.
Kunernueckoe ypaBHEHHE JUIsl  T€TEPOT€HHOM peaKIMu 00pa30BaHUs OKCHIA CEPBI
JI0 U3BMEHEHUS JIaBJICHUSI UMEET BUJL;

v=Kk-co,,

IMOCJIC YBCIIMYCHHUU 00béMa B 3 pa3a KOHOCHTpalIuA KUCJI0pOaAa YMCHBIIHUTCS TAKIKC

, 1
B 3 paza: U=k'§'COZ :

c " 1 k-Co, 1
JIEI0BATEIIBHO, =5 ~ T35
A » 3 k-Co, 3
Takum oOpa3om, IpH yBEIMYEHUU 00BbEMA PEAKIIMOHHOIO cocyna B 3 pasa
CKOPOCTb pEaklUd YMEHBIIUTCS B 3 paza.
3agaua 3. Bo CKOJIBKO pa3 BO3pAaCTET CKOPOCTh PEAKIIUH, €CIIU TEMIIEpATypa
yBemmuntcs Ha 40 °C? TemmeparypHsiii KO3)(HUIMEHT peakinu paBeH 2.
Pemenne. CornacHo ypaBHenuto Baut-I'opda (3.10)
t,—t
D. 2 1
b y 10

I)tl

PaccuntaeM, BO CKOJIBKO pa3 YBEIUYUTCA CKOPOCTh XHWMHYECKOM pPEaKIUH,
MOJCTAaBUB B YPABHEHHE TAHHBIC U3 YCIIOBUS 3a/1a4H:
40
P _210_2%_18,
Oy

Takum 06pa3om, Ipy MOBLIIIEHHH TeMiepaTypbl Ha 40 °C cKOpPOCTh JaHHOM
pEaKIMu yBEJIUYUTCA B IECTHAALATH Pas.

Bamaua 4. Peakuus npu temneparype 20 °C mporekaer 3a 45 c.
Temnepatypubiii kodpduimeHT ckopoctu peakiuu paseH 3. Kakoe Bpems
noTpebyeTcs st 3aBepieHus 3Toi peakuuu npu 40 °C?

Pemenne. PaccuntaeM BO CKOJIBKO pa3 BO3PAacTaeT CKOPOCTh PEAKIMU MPH

YBEIIMYEHUNU TEMIIEPATYpPhl, BOCIIOJIL30BABIINCH ypaBHeHueM Bant-T'odda
(3.10):

t —t
(%, -t
2 _~ 10
o T
t1
40-20
040 _3 10 V40 _2_g
%) U0

Yem BbIllIE CKOPOCTh pEAKIMH, TeM 3a 0oJiee KOPOTKUNM TPOMEKYTOK



BPEMEHH OHa TMpPOTEKAaeT, TO €CTh BpeMs MPOTEKaHHUA peakuuud (7) oOpaTHO
HPOTIOPIIMOHAIILHO €€ CKOpocTH (v) (3TO OTPaXKEHO B ypaBHEHUH 3.5).

Yo _ Tt
Uy Tty
Von-T 1
720 *20
Orcrona 1-40_ > : Tha0~= -45=5,
40 9

ITpu 40 °C peakmust 3aKOHYUTCS 32 5 C.

3amava 5. Hanumure BbIpakeHUs ISl KOHCTAHT PaBHOBECHUSI CIEAYIOITUX
peaKuunii:

ZCO(Z) + 02(2) s 2C02(2),
CG(OPI)Z(KIJ) + COZ(Z) s CdCOg(Kp) + HzO(D,C).

Ot Kakux (paKTOpOB 3aBUCUT KOHCTAHTA PABHOBECHSI?

Pemenne. Peakuuss 2CO,,) + O, S 2C0O,, romoreHHas. Beipaxkenne
JUIsl KOHCTaHTBI PaBHOBECUSI UMEET BU/L:

B [COz ]2
~[col-[o.]
Peakums Ca(OH),., + COs) S CaCOjsy, + HyOp — TETEpOTCHHAS,
MO3TOMY B BBIp@KEHHE JJII KOHCTAHTBHl PAaBHOBECHS BXOISAT KOHIIEHTpAIlUU
BEIIIECTB, HAXOJSIIMXCS B KUIKOM HIIA Ta3000pa3HOM arperaTHoM COCTOSIHUU.

BrIpaxeHre KOHCTaHTBI PaBHOBECUS UMEET BU/L:
_1=0]
~ [co:]
KoHcraHTa paBHOBeCHs 3aBUCHT OT IPHUPOABI PEArMpyOIIUX BELIECTB U
TEMIIEpaTypbl, HO HE 3aBUCUT OT KOHLEHTPAIMU BEUIECTB U JIABJICHHUS.
3ajaua 6. B cucrteme yCTaHOBUJIOCH PaBHOBECHE:
2Hl,,, S Hyu+ 1o, AH®>0.
Kak Hago M3MEHHTHh TEMIEPATYpPY, JABICHUE U KOHLEHTPALMIO PEAreHTOB,
4YTOOBI CMECTUTh PAaBHOBECHE B CTOPOHY TEUEHHUS IPSIMON peaKIuu?
Pemenne.
1. Tpsimas peakrms suporepmmdeckas (AH® > 0). CormacHo mpuHIHITY
Jle llaTenbe npy yBEIMUYEHUM BHEIIHEN TEMIIEPATYPhl PABHOBECHE CMEILAETCS B
CTOPOHY DSHIOTEPMHUYECKOTO TMporecca (MAyIEero € MOTJIOLUEHUEM TEIUIOTHI).
CnepoBatenbHO, JUIsi CMEIIEHUS pPaBHOBECHS BIPABO TEMIEpPATypy HaJIo
YBEIUYUTb.
2. B peakuuu u3 n1Byx mousei HI nomydaercst mo ognomy momo Hou |y, T.€,
BCEro JBa MOJIsI, TO3TOMY M3MEHEHHUE JIaBlieHUsI He OyJeT OKa3bIBaTh BIMSHHE Ha
CMEIIEHUE PABHOBECHS CUCTEMBI.
3. CwMelieHne paBHOBECUs BIPAaBO MOYKHO JIOCTHYb YBEIMYEHHEM
KoHleHTpaiuu HI| wunu ynanenuem w3 cuctembl Hp, u |, 4To mpuBener k
YBEIMYEHHUIO CKOPOCTHU MPSIMOM pEeaKIUu.



Tema 6. PacTBOpPBI 2JIEKTPOJIUTOB

3agaua 1. CocTaBbTe MOJEKYJSPHBIC U MOHHO-MOJIEKYJIAPHBIC ypaBHEHUS
peakuuii B3aumoericTBus Mexay pactBopamu BaCl, u Nay;SOy4, Na,CO3z u HySOy,
CH3COONa u HCI, Fe(OH); u HNO:s.
[Tpu cocTaBneHNE HOHHO-MOJICKYJISIPHBIX YPAaBHEHUH ATH COCTMHEHUS 3aIMCHIBAIOT
B MOJICKYJISIPHOH (pOopMe, CUITbHBIE PACTBOPUMBIEC IJIEKTPOJIUTHI — B BHJIC HOHOB.

Jns peakuuu:

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

p p H p

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

Ba®* + 2CI~+ 2Na* + SO, — BaSO,| + 2Na* + 2CI~ (monHoe HOHHO-
MOJIEKYJIIPHOE YPaBHEHHUE),

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

Peakiuss BO3MOXKHa, TaKk Kak OHa COMPOBOXKIAETCS OOpa30OBaHUEM
TpyJaHOpacTBOpUMOTO coenunenust BaSO,.

Na,CO; + H,SO, — Na,SO, + H,0 + COzT

p p p cnab.on.  2as

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

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

2H" + CO5*™— H,0 + CO,?.

Peakrus mpoTekaer, Tak Kak COMPOBOXKIAECTCS 00pa30BaHUEM 2A3000pA3HO20
coedunernuss CO, u crabozeo snexmpoauma Hy0 .

CH3COONa + HCl — CH3COOH + NacCl,

p p p p
CUTBH.IL. CUTIbH.IJL. cnab.sn. CUTIbH I

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

CH;COO™+ H" — CH3;COOH.

B pesynbTate aT0M peakuuu odbpaszyercs cinabdwiii anexrpoaut CH;COOH.

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

H p p cnab.o.

cnao.ai. CUTIbH.IL. CUTIbH.IIL.

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

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

Peakmust oOpaTima, Tak Kak CpeId UCXOTHBIX BEIIECTB M CPEAH MPOIYKTOB
PEaKIMM €CTh CJIA0BIC AICKTPOJIUTHI.

3apauya 2. Bwruuciure pH pacTBopa THUIPOKCHUJIA KalbLMS C MOJISIPHOU
koHieHTparmei 0,005 monb/n, cunras aucconuanuto Ca(OH), noaHOM.

Pemenne. pH = — Ig [H']. Tuapokcua Kambliis NP TUCCOLHMALIN
obpasyer HOHBI Kaibliisi M TuApokcua-uomsl: Ca(OH), S Ca’" + 20H-
KonuenTpauus noHoB OH cBf3aHa ¢ KoHIeHTparumeii noHoB H' HOHHBIM
nponssexerneM Bogsl: [H'] - [OH] = 10™*. Orcroma [H] = 107/ [OH .

W3 ypaBHEHUS qucCOIMAIUU  CIIETYET, YTO

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



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

7.2.3 llpumepHbIii NepedeHb 3aJaHUi AJ1s1 pellieHUs1 NPUKJIATHBIX 327124

Tema 10. DjieKTpOoaAHBIEC MOTEHIIHAJBI M TAJIbBAHUYECKHE IJIEMEHThI
3apava. ['aqbBaHUYECKHUI AJIEMEHT COCTOUT M3 XPOMOBOI'O M OJIOBSIHHOTO
ANIEKTPOAOB B pacTBopax ux HuTpaToB. CoOCTaBbTE€ CXEeMy TaJlbBaHHYECKOTO
AJIEMEHTA, HAIUIIUTE YPaBHEHHS 3JIEKTPOJHBIX IMPOIECCOB U TOKOOOpa3yrouien

C 3 C
peaxrun. Beraucmure DJIC: a) mpu CTaHAAPTHBIX ycHoBHsAX ( Cr ' = “sn® = 1

c c
MOJIb/1T); 0) IpU KOHLIEHTPALUIX cr¥* = “sn® = 0,01 Mons/m,

Pemenue. [Ipu cxemMaTnueckoi 3alucu raibBAHMYECKOTO AJIEMEHTA TPAHUIIA
paszena MEXIy METalIoM W PacTBOPOM 0003HAYAETCS] BEPTHKAIBLHOW UYEPTOM,
rpaHulla MEXIy pacTBOPAMH DJIEKTPOJIUTOB — JBOMHOM BEPTUKAIBHOU YEPTOM.
AHOJ 3aNIMCHIBAECTCS CIICBA.

CpaBHUM  CTaHIApPTHBIE  DJJIEKTPOJHBIE  MOTEHUUAJIBI  METAJUIOB:

crét/er® = _ 0,74 B, sn?*/sn® = _ 0,14 B. Xpowm, kak 0oJjiee akTUBHBIA METaJI,

SIBIIICTCS @HOJIOM, a OJIOBO — KaTOZOM.

3anuiiemM cXeMy rajJbBaHHYECKOIO dJIEMEHTA!

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

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

ypaBHEHHE TOKOOOpa3yroIel peakiuu:
2Cr°+3sn** — 2Cr** + 3sn°,
Berauciaum snextpoasmxkyiyto cuiy (31C):
a) cranmaprayio JJIC E° 1o ects DJIC sneMeHTa TPH CTAHIAPTHBIX
YCJIOBUSIX, KOT/Ia KOHIICHTpAaIlMi MOHOB MeTaslia paBHbI | MOJIB/JI, pacCuuTaeM Mo

YPaBHEHUIO:
0

= E
0 _ _ 2+ 0 3+ 0
E - EDKadea _EOaHoaa - sn /Sn - cr /Cr ’
£°=_0,14 — (- 0,74) = 0,60 B;
6) B YCIOBHAX OTIHMYHBIX OT CTAHAAPTHBIX CHa4Yalla pacCdYUTacM IIO
YPaBHCHUTIO HepHCTa OTACIBbHBIC 3JICKTPOAHBIC IIOTCHIIMAJIBI MCTAJLJIOB!

] 0,059,
ESn2+/Sno _ E3n2+/5n° L2 9Cq,2- |
E_,. , ] ,
02" /510 = _ 0,14 + &259@10 2= 014+ &259- (-2) =— 0,20 B;
0,059

E 0 3+
crd+ /e _ ECr3+/Cro + 3 Cr



Eert /o = 0744 0,059

lg102=-0,74 +

0’%59 :(-2)=-0,78 B;

d 3aTEM I10 Q)OpMyJIe BBIYUCIIUM SI[C, YUYHUTBIBAS, YTO OJIOBO OCTAJIOCH KATOJAOM, ad
[IUHK — QHOJOM:
E E
£ = sn2*+/sn® _ “cr3t/cr0

£ =-020-(-0,78)=0,58 B.
Tema 12. Koppo3us u 3aiuTa MeTANINYEeCKUX KOHCTPYKIUI

3apaua 2. U3nenue U3 xene3a ¢ NPUMEChIO0 HUKENSI HAXOUTCS BO BIAKHON
cpene, CoepkKaEH YTIIIEKUCIBIN ra3. Y KaKUTE, IO KAKOMY MEXaHU3MY IIPOTEKAEeT
KOPPO3HOHHBIN MPOLECC, U HAUIIKUTE €r0 YPABHEHUS.

Pemienne. YTieKuciblil ra3 B3auMOJEHCTBYET ¢ BOJOM M o0pa3yeT ciadyro
yronbHyto kucinory CO, + H,O S H,COz; xoTopas AHCCOIMHUPYET TIO
ypaBaennto H,CO3 S H' + HCO; . Takum 00pa3oM, pacTBOp, B KOTOPOM
HaXOAUTCA U3/enue, OyAeT NPOBOJUTh ANEKTPUUECKUN TOK, 1 OKUCIIUTEIEM B HEM
ABsArOTCA  KatMoHel H'.  Kopposus, cleoBaTenbHO, — IIPOTEKaeT MO
IEKTPOXUMUYECKOMY MEXAHHU3MY.

3anuieM CXeMy BO3HUKILETO KOPPO3UOHHOIO JIEMEHTA!
Fe]H™,HCO; |Ni.
0 —

Fe2+/Fe0
- O _
saBisieTca aHoaoM, a NI — kaTomom (ENi2 Ni0T T 0,25 B).

Ha noBepxHocTu *ene3a (aHo/a) MPOUCXOUT MPOIECC OKUCIICHHUS.

VpaBHeHne aHogHoro mpouecca (anox Fe):  Fe® — Fe + 2¢~

Keneso B Bune nouoB Fe** mepexoaut B pacTBOp, a IMEKTPOHBI IIEPETEKAIOT
Ha HUKENb. [[OBEpXHOCTh HUKENS 3apspKaeTcs OTPUIlATEIbHO, K HEH M3 pacTBopa
MOIXO/ISIT KATHOHBI BOAOPO/1a, TPUHUMAIOT AJICKTPOHBI M BOCCTAHABIMBAIOTCS.

Vparenue katomnoro mponecca (karox Ni%): 2H" + 2e™— H,.

XKenezo Fe 6onee aktuBHbIl MeTan ( E — 0,44 B) 9em HUKEIb, OHO

7.2.4 IlpumepHbIii NepevyeHb BOMPOCOB JIs1 MOATOTOBKHU K 3a4eTy
He npexycMoTpeHo yueOHBIM IIJIaHOM
7.2.5 IlpumepHbIii epeyeHb 3aJaHUi 11 pellleHus1 MPUKJIATHBIX 32124

1. OcHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOW TEOPHH: 3aKOH COXPAHCHHS MACCHI
BEII[ECTB, 3aKOH TMOCTOSHCTBA COCTaBa, 3aKOH ABOTAJpoO U CIEACTBUE U3 HETO.
3aKOH KBUBAJICHTOB.

2. Kimaccel HeOpraHWYeCKHX COCAMHCHHUI: OKCHIIbI, KUCIOTHI, OCHOBAHMS, COJIH.
ITonydyenune, CBOMCTBA, IPUMEHEHHUE B CTPOUTEIILHOM ITPAKTUKE.

3. [TapameTrppl ®  (QYHKIIUA  COCTOSIHHS ~ TEPMOJWHAMHYECKOW  CHCTEMBI.
BryTpennss sHeprus u sHTanbmus. CTaHAapTHAs SHTAIBIHNSA OOpa30BaHUS
CJIO’)KHOTO BemecTBa. TermmoBoit ad ekt peakiuu. 3akoH ['ecca u cineacTue u3
HETO.

4. Xumudeckas KUHETHKA B TOMOTEHHBIX cucteMax. CpeqHsss CKOPOCTh PEaKIInu.



3aKkoH JelcTBUA Macc. BnusHue Temmeparypsl Ha CKOPOCTh XHMHYECKOW
peakiuu. DHEeprusi akTUBALIMKM U aKTUBHBIE MoJieKyJbl. [IpaBuno Bant-T'odda.
CymHoCTh KaTanusa.

5. Ilporecce oOpaTumbie U HeoOpaTuMble. KOHCTaHTa XUMHUECKOTO PABHOBECUS U
€€ 3HauYeHUE ISl XapaKTEPUCTHKU MOJIHOTHI MPOTEKAHUS PEAKUUH. Y CIOBUS
CMEIIECHHUSI TOMOIEHHBIX M TETEPOr€HHBIX paBHOBecui. lHcnonp3oBaHue
npuHuuna Jle-Illatenbe B TEXHOJOTMYECKHX Tpolleccax ITPOU3BOJCTBA
MHHEPAJIBbHBIX BSDKYIIUX U U3AEIUN HA KX OCHOBE.

6. CaMOmpou3BOJIBHO  MPOTEKAIOIIKME  MPOLECChl.  DHTPOMUsS Kak  Mepa
HEYTOPSIOYEHHOCTH cucTeMbl. M3Menenue sHeprum ['mbbca kak KpuTepHii
CaMOITPOU3BOJIBHOTO MPOTEKAHUs MPOLECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.

7. OOume KBaHTOBO-MEXaHWYECKUE MPEJCTABIEHUS O CTpOeHUEe aroma. BoiaHoBas
byHKIHS, JIEKTPOHHOE 00J1aK0, THUITBI aTOMHBIX opOuTaneil. KBaHTOBbIE dncia
KaK XapaKTEPUCTHKA COCTOSIHUS AJIEKTPOHOB B aTOME: TJIaBHOE, OpOUTAIBHOE,
MAarHuTHOE, CIIMHOBOE.

8. IlpuHuumnel pacnpesenenue 3IeKTpoHoB B arome. [Ipunmun Ilaynu u npaBuiio
['yuna. [locnenoBaTenbHOCTD 3alIOJTHEHHS] ATOMHBIX OpOUTajeii B COOTBETCTBUU
c ux sHepruei. [IpaBuna KneukoBckoro.

9. llepuoanueckuii 3aKkOH W TMepuoauueckas cucrema osnaementoB [[.U.
MenneneeBa. CtpykTypa nepuoanueckoil cucremsl J1.1. MenneneeBa, NpuHLKM
€€ MOCTPOEHUS B COOTBETCTBHH CO CTPOEHUEM 3JIEKTPOHHBIX 000JIOUEK.

10.ITeproanuHOCTD VU3MEHEHUE CBONCTB 3JIEMEHTOB. 3aBHUCUMOCTh
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB 3JIEMEHTOB OT HMX TOJIOKECHUSA B
MEPUOANYECKOM CHCTEME. OHEpPrus HOHU3ALWH, CPOACTBO K JJIEKTPOHY,
AIEKTPOOTPULIATENBHOCTD.

11.KBaHTOBO-ME€XaHMUYECKOE ONMUCAHHE XUMHUYECKOM CBSI3U METOJIOM BaJEHTHBIX
cxem (BC). Mexanu3sm o0Opa3oBaHus KOBaJIeHTHOM cBsi3u. (CBoiCTBa
KOBAJICHTHOM CBSI3U: CUIMa- W MHU-CBSI3U, HANPABJICHHOCTb U DHEPIUs CBS3H.
KoBasieHTHas CBsI3b NOJISIpHAst M HENOJIsipHast. JIUIoap U AUITOIBHBIA MOMEHT.
HNoHnas cBs3b.

12.PacTtBOphl, TepMOAMHAMHKA pacTBOpeHHs. Du3nueckue U XUMUYECKUE
mpoliecchl mpu 00pa3oBaHuM pacTBOPOB. CIIOCOOBI BHIPAKEHUST KOHIIEHTPAIHH
pacTBOpPOB.

13.TlonmxeHne TemmepaTypsl 3aMep3aHusi PacTBOPOB M HCIOJIB30BAaHUE JTOTO
SBJICHHS B CTPOUTEIILHOM MPAKTHUKE.

14.CymHOCTh DJICKTPOJIUTHYECKON JTUCCOLUAIMU. ODJIEKTPOJUTHI CUJIbHBIC H
cnabbie. CrenmeHb M KOHCTAHTBl  JUCCOLMALIMHM.  DJIEKTPOJUTHUYECKAs
JUCCOLIMAINS CUJIBHBIX M CHa0bIX AJIEKTPOJIUTOB: KHUCIOT U OCHOBaHWIA;
CPEIHUX, KUCIIBIX 1 OCHOBHBIX COJICH.

15.Peakuyii B pacTBOpax JJEKTPOJUTOB, KAK PEAKIMU HX HOHOB. Y CIOBUS
MPOTEKaHUS MPAKTUUECKN HEOOPATUMBIX peakIuii TBoHHOTO oOMeHa. [IpaBuiio
HalMCaHUsl MIOHHO-MOJICKYJISIPHBIX YPABHEHUMU.

16.2nexkTponutuueckas nuccormais Bojbsl. MoHHOe mpowsBeneHne Boabsl Kw.
Bopoponnsiii nokaszarens pH Kak xapakTepuCTHUKA aKTUBHOM PEaKLUUH CPEIBI.
Metonpb! onipenenenns pH cpenpr.



17.'mppomu3 coseil. Coid TUAPOIU3YIOLIMECS [0 AaHHOHY, IO KaTHUOHY,
Heruapoausywomuecs coiad. CreneHb M KOHCTaHTa rujposnsa. BiusHue
BHEUIHUX (PaKTOPOB Ha CTENEHb MOJHOTHI TUAPOIU3A.

18.lucniepcubie cuctembl. Knaccudukanusi JUCHEPCHBIX CUCTEM IO pa3Mepy
YacTULl JUcCHepcHO (pa3pl, crocobaMm MOIMy4YEeHMsI, arperaTHOMYy COCTOSIHHIO
da3pl U cpenpl. leTeporeHHble JUCHIEPCHBIE CHUCTEMBI JUO(POOHBIE WU
muopwmibHble  (TuapodoOHbIe W ruApodunbHbie). 3oiu, renu. [IpuBectu
IPUMEPBHI.

19.1lpunnunuanbHas HEYCTOWYMBOCTh T'ETEPOTEHHBIX JUCIEPCHBIX CHUCTEM.
Kunerndueckuii u MOJEKYyISIpPHO-aACOPOLIMOHHBIA (AKTOpP YCTOWYMBOCTH.

Komnonanas CTEIICHb JVCIIEPCHOCTH. CrpykTypa MHLIEJUIBI.
ONEeKTPOKMHETUYECKUA  TMOTEHUWasd,  3apsA]  KOJUIOMAHOW  YacTULBI.
Hcnonb3oBaHue  JUCHEPCHBIX  CUCTEM B NPAKTUKE  CTPOMUTEIBHOIO
MaTepUaJIOBEICHUS.

20.MexaHu3M BO3HMKHOBEHHS CKauKa IMOTEHIIMAala Ha TPAHUIIE IEKTPOI-PacTBOpP.
Omnpenenenre EKTPOIHBIX MOTEHIIMAJIOB C MMOMOLIBIO AJIEKTPOJa CPaBHEHHUS.
@dakTophl, BIMAIONIME HA BEJIMYMHY DJEKTPOJHOIO IMOTEHIMANA. YpaBHEHHE
Hepucra. CtangapTHbI U peasIbHBIA PS/Ibl AJIEKTPOXUMUYECKON aKTUBHOCTHU
METaJIJIOB.

21.TlpuHIUn aelcTBUS TallbBaHUUYECKOTO 3jieMeHTa. M3mepenue u pacuer DJ1C
JJIEMEHTA.

22 Koppo3usi MeTalyIoB W yuiepO, HAHOCHUMBIA MPOTEKAHHUEM KOPPO3HMOHHBIX
IpOIECCOB. XUMHUYECKasi KOPPO3HUS METAIUIOB. DIEKTPOXUMHUIECKasT KOPPO3Us
MeTamioB. [IpoTexkanue KOPPO3MOHHBIX TPOIECCOB TPU KOHTAKTE JIBYX
METAIJIOB U TpH paboTe KOPPO3HMOHHBIX MHKPOITEMEHTOB. OCOOEHHOCTH
KOpPpO3UU apMaTypbl B IKele300€TOHE W BIHUAHHWE HA JIOJITOBEYHOCTH
MaTepHaoB.

23.Metoapl 3alIUThl METAJIOB OT KOppo3uu. BriOOp crutaBa M KOHCTPYKIIUU.
HeMmerammnueckue u MeTaUTMYECKUE 3allUTHBIE TMOKPBITUS. [IpoTekTopHas u
KaTtoaHas 3amuTta. MTHrubutopsl KOppo3uu.

24. DOnextponus. Ilopsnok pa3psAKd HOHOB Ha 3JIEKTPOAAx. OJEKTPOJIH3 C
HEAKTUBHBIMH U aKTUBHBIMH 3JIeKTpoaamu. [I[puMeHeHue 3eKkTpoinsa.

25.Bsokymue  BemiecTBa, HMX HAa3HAUYCHHE B TPOU3BOJICTBE CTPOUTEIHHBIX
MaTepuajoB, KOHCTpyKuMid. BosnmymHas cTpoutTenbHass H3BECTh: ChIPHE,
IPOM3BOJICTBO, TBEPICHHE.

26.IToptnanauement. CpIpb€ I TOJNYYEHHUS KIMHKEpa, (DU3UKO-XUMUYECKHE
MIPOIECCHl TPU OOXKUTE CHIPhsI, MHHEPATbHBIN COCTaB KIWHKEpa. TBepieHue
MOPTJIAHIIIEMEHTa, MUHEPATFHBIA COCTAB IEMEHTHOTO KaMHsI.

27.OCHOBHbIE MPUYUHBI KOPPO3MH OETOHA W KIacCU(PUKALMS KOPPO3UOHHBIX
MPOIIECCOB M0 BUY paspyiieHus. Kopposus BbIleIauyuBaHus, YIIIEKUCIOTHAS,
MarHesuaibHas, CcyibhaTHas. 3HaYe€HHWE KOPPO3ZUOHHBIX TMPOIECCOB JUIS
JOJITOBEYHOCTH MaTepHaoB.

28.1Tomumepsl. Knaccudukanms. [lomyduenue. OcHoBHbIE npeacTaBuTenn. O01acTu
WX MPUMEHEHUSI B CTPOUTEIHHOU OTPACIH.

29. Xumnueckas uaeHTudukamus. Anroput™m uaeHTudukamu. Knaccudukarms



METOMOB  HACHTHU(UKANK. XUMHYSCKHE U  (PU3UKO-XUMUYECKHE METOMIbI
UIEeHTU(PUKAIIMY, TIPUMEHSIEMbIE 11 M3Y4YeHHUS CTPOUTENIbHBIX MaTEpPUAIOB W
U3JICIUN U3 HUX.

7.2.6. MeToauka BBICTABJIEHUSI OLEHKH TIPH  NPOBeJeHUU
MPOMEKYTOUYHOM aTTeCTAUN

OK3ameH npo8oOUMCcs N0 mecm-ounemam, Kaxicowvlli U3 KOMopvIX COOePIHCUM
20 sonpocos.

1. Oyenxa «Heyoosenemseopumenvnoy cmagumcs 6 ciydae, eciu CmMyOeHm
Haopan menee 60 % .

2. Oyenxa «Yooenemeopumenvhoy cmagumcs 6 ciyuae, eciu CHYOeHm
Habpan He menee 60 %

3. Oyenxa «Xopowo» cmagumcs 6 ciydae, eciu CMmyoOeHm Habpal He MeHee

70%
4. Oyenxa « OmauyHoy cmasumcs, eciu cmyoeum Haopan He menee 85 %
7.2.7 TlaciopT OLIEHOYHBIX MATEPHAJIOB
Kon
KoHTposmmpyemslie pa3aeiibt . | HaumeHoBaHHE OLIECHOYHOTO
Ne /it KOHTPOJIUPYEMOM
(TeMbI) TUCIUTLTAHBI cpencTBa
KOMITETCHIINH
1 CrpoeHue Beniectsa u VYK-1, OIIK-1 Tecr, 3amuTa 1a00paTOPHBIX
pEakIMOHHAsE  CIIOCOOHOCTh pabor,
BEIIIECTB
CHOBBI xumuyeckoi [YK-1, - ecT, 3aluTa J1abopaTOPHbIX
2 O i[YK-1, OIIK-1 T 6opatop
TEPMOANHAMUKA U KHUHETUKH pabor,
actBopsbl. Jlucnepcusle cucremsl | YK-1, - ecT, 3aImTa J1a00paTOPHbIX
3 P p p YK-1, OIIK-1 T 6oparop
pador,
JEKTPOXUMHYUECKHUE TPOIIECCHI -1, - ecT, 3aIuTa J1ab0opaTOPHBIX
4 C) P p VYK-1, OIIK-1 T 6oparop
pabor,
OJIUMEPHI U OJIUTOMEPHI -1, - ecT, 3aImTa J1a00paTOPHbIX
5 IT P P YK-1, OIIK-1 T 6opartop
pador,
6 Xumnueckas uaaeHtudukanus  |YK-1, OIIK-1 Tecr, 3amuTa 1a60paTOPHBIX
paoor,

7.3. MeToaguueckue MaTepuajibl, ONpeAesiiONIAe  TNPoUEAyPbI
OLICHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHue OCYIIECTBISETCA, JUOO TIPU TOMOIIM KOMIBIOTEPHOM
CHUCTEeMbl TECTUPOBAHMS, JMOO C HCIOJIH30BAaHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHom Hocutene. Bpems TectupoBaHus 30 MMH. 3aTeM OCYIIECTBIISIETCS
IPOBEPKA TECTA 3K3aAMEHATOPOM U BBICTABISETCSA OLIEHKA COTJIACHO METOIAUKHU
BBICTABJICHUS OLIEHKU MPU MPOBEACHUU MTPOMEKYTOUHON aTTECTALINHU.

Pemenve craHmapTHBIX 3a1ad  OCYIIECTBISIETCS, JMOO TPHU TOMOIIU



KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM Hocutelne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYLIECTBISETCS
IpoBepKa pelIeHUs 3a7ad 3K3aMEHAaTOPOM U BBICTABIISIETCS OlIEHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OLICHKHU MIPU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIUH.
Pemenne mnpukiagHBIX 3a7ad  OCYIIECTBIAETCS, JIUOO TIPU TOMOIIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BhIJAHHBIX 3314
Ha OyMakHOM Hocutelne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYLIECTBISETCS
IIPOBEpKAa pElIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLICHKU MPU MPOBEICHUHN TPOMEXKYTOUHOM aTTECTalIUH.

8 YYUEBHO METOJUYECKOE U UH®OPMAILIMOHHOE
OBECIHEYHEHUME JUCHUIIJIUHBI)

8.1 IlepeueHb yueOHOIi JauTepaTypbl, HEOOXOAMMOIl JIsI OCBOEHUS
TUCHUNITIHHBI

1. KopoBun, Hukonaii BacunbeBud. O0mas xumus [TekcT] : yueOHHMK IS
CTYJICHTOB BBICIIUX YYEOHBIX 3aBEJICHUHM, OOYYAIOIIUXCS 10 TEXHUYECKUM
HamnpasyienusM / H. B. KoposuH. - 14-¢ u3z., nepepal. - Mocksa : Akagemus, 2013.
- 488, [1] c. : w1, Ttabdn.; 24 cm. - (Beicmee nmpodeccuonanpbHoe 0Opa3oBaHUE.
bakanaspuar).; ISBN 978-5-7695-9864-7

2. I'nmunka, Hukonait Jleonnnouda. OO6mmas xumus [ Teker] : yue6. mocobue :
nonymeHo MO CCCP / I'nunka, Hukonait Jleonunosuy ; mox pen. B. A. Ilonkosa,
A. B. babkoga. - 18-e uzn., mepepad. u mom. - M. : FOpaiit , 2012

3. Xumus [Tekct] : yueOHOE mocoOue / BopoHekK. TOC. apXUTEKTYp.-CTPOUT.
yH-T ; o obul. pex. I'. I'. KpuBueBoii. - Boponex : [0. u.], 2013

4. Xumus : YueOHOe mocoOue sl CTyACHTOB 3a04HOUM (hopMbl OOyudeHHUS
BCEX HampaBiieHHi mnoArotoBku OakanaBpoB / KpuBuea I'. I'. - Boponex :

BOpOHEXKCKMI TOCYIApCTBEHHBIN apPXUTEKTYPHO-CTPOUTEIbHBIM YHUBEPCUTET,
95bC  ACB, 2013. - 132 c. - ISBN 978-5-89040-451-0.
URL.: http://www.iprbookshop.ru/22675.html

5.Boctpukosa, I'.}0. Xumust [DnekTpoHHBIN pecypc] : yuebHoe mocodue /
coct. [.FO. BoctpuxoBa; E.A. Xopoxopauna. - Boponex : Boponexckuii
rOCyJapCTBEHHBIN apXUTEKTYpPHO-CTpOUTENbHBIN yHUBEpcuTeT, ObC ACB, 2015. -
92 c. - ISBN 978-5-890040-579-1.URL.: http://www.iprbookshop.ru/59133.html

6.bapcykosa, JI. I'. ®U3UKO-XUMHS U TEXHOJIOTHUS TOJIUMEPOB, TTOJIUMEPHBIX
KOMITO3UTOB : YueOHoe mocobue / bapcykosa JI. I'. - Boponex : Boponexckuii
roCyJJapCTBEHHBIN apXUTEKTypHO-CTpouTenbHbIN yHUBEepcuret, ObC ACB, 2014. -
146 c. - ISBN 978-5-89040-500-5.URL.: http://www.iprbookshop.ru/30852.htmi

8.2 Ilepeyenb HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpH
OCYILECTBJIECHMH 00pPa30BaTEeJIbLHOI0 MpoLecca Mo AUCHUILINHE, BKJIKYaf
nepevYeHb  JIMIEH3MOHHOIO0  NPOrPAMMHOIO  o0ecle4veHHusi, PeCcypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «UHTEepHeT», COBPEeMEeHHBIX
npodeccnoHaNbLHbIX 023 JAHHBLIX M1 HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

Pecypc uHpopManMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «HTEepHe)


http://www.iprbookshop.ru/22675.html
http://www.iprbookshop.ru/59133.html

http://www.edu.ru/

O6pazoBarenbHbii moptan BI'TY

NudopmanuoHHasi CIPAaBOYHASI CUCTEMA

http://window.edu.ru

https://wiki.cchgeu.ru/

CoBpeMenHblIe podeccuoHaIbHbIE 0a3bl JAHHBIX

Electrik.info

Anpec pecypca: http://electrik.info/beginner.html

OnektporexHuka. CalT 00 ANEKTPOTEXHUKE

Anpec pecypca: https://electrono.ru

Kypunan SJIEKTPUUECTBO

Anpec pecypca: https://www.booksite.ru/elektr/index.htm

Avtomotoklyb.ru — peMOHT aBTOMOTOTEXHHKH, COBETHI aBTOJIOOUTEIISM,
aBTOCAMOJIETIKH, MOTOCAMOJIEIKH

Anpec pecypca: http://avtomotoklyb.ru

Tehnari.ru. Texauueckuit popym

Anpec pecypca: https://www.tehnari.ru/

RC-aviation.ruPaaguoymnpasisieMble MOIEIIH

Anpec pecypca: http://rc-aviation.ru/mchertmod

Masteraero.ru Karanor ueprexeit

Anpec pecypca: https://masteraero.ru

Crapas TeXxHHUYECKas IuTeparypa

Anpec pecypca: http://retrolib.narod.ru/book_el.html

Kypuan 30 UM

Anpec pecypca: http://tehne.com/node/5728

Stroitel.club. Coo6miecTBo cTpoureneii PO

Anpec pecypca: http://www.stroitel.club/

Floorplanner [manupoBka. 3-d apxutektypa]

Anpec pecypca: https://floorplanner.com/

CrpoiinopTan.py

Anpec pecypca: https://www.stroyportal.ru/

PemTpact

Anpec pecypca: https://www.remtrust.ru/

CTpouTenbHBId  MOPTA —  COLMANIBHAS  CEThb  JUJII  CTPOUTEIIEH.
«Ms1 Ctpoutenn»

Anpec pecypca: http://stroitelnii-portal.ru/

[lepeyeHb JUUEH3HMOHHOTO MPOrPAMMHOIO OOECHEeUeHHUs, B TOM YHUCIE
cBoOogHOrO pacnpoctpansiemoro IO, wucnosb3yeMoro mnpH OCYHIECTBICHUH
o0pa3oBaTeapHOro Mpolecca

Microsoft Office Word 2013/2007

Microsoft Office Excel 2013/2007

Microsoft Office Power Point 2013/2007

Windows Professional 8.1 (7 u 8) Single Upgrade MVVL A Each Academic
(MHOTOITOJIb30BATEIILCKAS JIUIICH3M)


http://electrik.info/beginner.html
https://electrono.ru/
https://www.booksite.ru/elektr/index.htm
http://avtomotoklyb.ru/
https://www.tehnari.ru/
http://rc-aviation.ru/mchertmod
https://masteraero.ru/
http://retrolib.narod.ru/book_e1.html
http://tehne.com/node/5728
http://www.stroitel.club/
https://floorplanner.com/
https://www.stroyportal.ru/
https://www.remtrust.ru/
http://stroitelnii-portal.ru/

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJAUMASA JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOT' O ITPOLHECCA

B kadectBe  MarepHaJbHO-TEXHUYECKOIO  OOecHeueHus  JUCLMILIMHBI
UCIOJIB3YIOTCSl  CHEIMAIN3UPOBAHHbBIE JIEKIIMOHHBIE ayJAUTOPUH, OCHALICHHbIE
00OpyIOBaHUEM JJIS JIEKIIMOHHBIX JIEMOHCTPALUil U MIPOEKTOPOM, CTALIMOHAPHBIM
HKpaHOM; yueOHbIE ayJIUTOPUHU, OCHAIICHHBIE HEOOXOAMMBIM O0OpYIOBAaHHUEM;
KOMIBIOTEPHBIM KJIacC, € JOCTYIIOM B ceTb «VHTepHET» M HEOoOXOJUMBIM
IpPOrpaMMHBIM OOECTICUeHUEM; TIOMELICHUS MJIi CaMOCTOSITENbHON PadOoThI
CTYJIEHTOB, OCHAILICHHbIE KOMIIBIOTEPHOI TEXHUKOM € BBIXOJ0M B ceTh "MHTepHeT";
OMOMMOTEUHBI AJIEKTPOHHBIA YHUTAJIBHBIA 3]l C JOCTYIIOM K 3JEKTPOHHBIM
pecypcam OoubIMOTEKU u JOCTYTIOM B AIIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaATEIbHYIO CPEY.
Yueono-navopamopnoe ooopyoosanue
. Y4eOHO-1a00paTOPHBIN KOMIUIEKC « XUMHUSI»
. Nonomep H-160
. Jlabopatopnsiiit pH-metp JIITY-01
. llIxad c BBITSHKHON BEHTHIISIITUEH
. JJabopaTopHasi XuMHU4eCcKasi Iocyaa
. AKBaJUCTHILIATOD

Texnuueckue cpeocmea o0yuenus
1. HoytOyk - otnen opranu3aunuu u o0ecreueHus yaeOHOro mpoiecca
2. MeaunanpoeKkTop mporpamm - OT/Ie] OpraHu3aliy 1 00ecTieueHus] y4eOHOTO
npoiecca

AN B~ WK =

10. METOAUYECKUE YKA3ZAHUSA IJISA OBYYAIOHIUXCS TTO
OCBOEHUIO JUCHHUIIJIMHBI (MOAY JIsT)

[To nucuurnnuHe «XUMHS» YUTAIOTCS JICKIIUU, MPOBOIATCS JTaOOpaTOPHBIE
paboTHI.

OcCHOBOMl UW3Yy4YEeHHMS JUCHUIUIMHBI SBJSIOTCS JIGKIIMH, HA KOTOPBIX
U3JIaraloTcsa HauboJee CyIIeCTBEHHbIE U TPYAHBIE BOMPOCHI, a TAKKE BOIMIPOCHI, HE
HaIle/IIINe OTPAKEHUS B YUYEOHOU TUTEpAType.

JlabopaTopHbie pabOThI BBHIMOJTHSAIOTCS Ha JabOpaTOPHOM 00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJMKAMHU, TPUBEJICHHBIMHU B YKA3aHHIX K BBIMIOJHEHUIO PaOOT.

Bup yueOHbIx
. JlesaTenpHOCTh CTyAEHTa
3aHSATUN
HCKI_II/IH Hanucanue xoHcIiekTa HCKHI/Iﬁl KpaTKoO, CXEMAaTUYHO, ITOCJICAOBATCIILHO

(UKCUpOBaTh OCHOBHBIC TIIOJOKEHUsS, BBIBOJABI, (OPMYIUPOBKH,
00001IIeHNS; TTOMEeUaTh BaXHBIC MBICIIH, BBIACIATH KIIIOUEBHIE CIIOBA,
TepMuHbl. [IpoBepka TEPMHUHOB, TOHATHUI C MOMOIIBIO SHIMKIONEIUN,
CJIOBapey, CIPAaBOYHHMKOB C BBIIMCHIBAHUEM TOJKOBAaHUW B TETPalb.
O6o3HaueHue BOIPOCOB, TEPMHHOB, MaTepHalia, KOTOPHIE BHI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B PEKOMEHIyeMOW Jreparype. Eciu
CaMOCTOSITENIFHO HE yJaeTcsl pa3o0parbcs B MaTepuase, HeoOX0IUMO
chopMyIMpoBaTh BOMPOC U 3a7aTh MPEMOJABATENO HA JIGKIIMHA WA Ha
MPAKTUYECKOM 3aHSTHH.

JlaboparopHas pabota |JlabopatopHble  paOOThl  MO3BOJSIIOT ~ HAYYUThCSI  NPUMEHATH




TEOPETUYECKHE 3HAaHWs, TOJYYCHHbIE Ha JIEKIUU TpU PEIICHHH
KOHKpETHBIX 3a7a4d. YroObl Hamboyee parmuoHAIBHO M IOJHO
WCIIOJIh30BATh BCE BO3MOXXHOCTH JIA0OPATOPHBIX JUIS IOJTOTOBKH K HUM
HE0OXO0IMMO: CIIeIyeT pa3o0parh JEKIUIO IO COOTBETCTBYIOICH TeMe,
03HAKOMUTCSI C COOTBETCTBYIOIIMM pa3ieiioM y4eOHHKa, MpopaboTarh
JONOJHUTEIbHYIO JIUTEPATypy M HMCTOYHUKH, PEIIUTh 3aJaud |
BBINOJIHUTH JIPYTHE TMCHMEHHBIC 3a/IaHUsI.

CamocTtosTenbpHas
pabora

CamocrosarenbHass paboTa CTYACHTOB CHOCOOCTBYET TIIyOOKOMY
yCBOGHMSI ~ y4eOHOro  Marepuasia W Pa3BUTUIO  HaBBIKOB
camo00pa3oBaHusl. CamocrosaTenbHass ~ paboTa  mpennojaraer
CIIETYIOIIHE COCTABIISIOIIHE:

- paboTa ¢ TeKCTaMH: y4eOHMKaMHU, CIIPABOYHUKAMH, JOTOJTHUTEIHHON
JUTEPATYPOH, a TAKKe MPOPAOOTKA KOHCIICKTOB JICKIIHIA;

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

- paboTa HaJl TEeMaMH JJIsl CAMOCTOSITEIBHOTO U3yUYCHUS;

- ydacTHe B paboTe CTyIeHYeCKUX HayYHBIX KOH(PEPEHIINH, OMMMITHAT;
- IOJrOTOBKA K MPOMEKYTOYHOW aTTeCTaIHH.

IToaroToBka k
IIPOMEKYTOUHOU
aTTecTauuu

TI'oToBUTHCS K HpOMG)KyTOHHOﬁ aTTeCTaluu CICAYCT CUCTCMATHUYCCKHU, B
TCUCHUC BCCI'O CEMCCTpPA. HMHTeHcuBHAsA NOAroTOBKA JOJDKHA HAaYaThCs
HC MO3JHCEC, UCM 3a MCECAL-II0JITOpa a0 HpOMe)KYTOqHOfI aTTeCTanuu.
HaHHLIC nepea 5K3aMCHOM, DK3daMCHOM TpHU AHA 3(1)(1)CKTI/IBH€€ BCCIoO
HCII0JI30BATh JIA MOBTOPCHUA U CUCTEMATU3alluU MaTCpHraJia.




JIMCT PETUCTPAIIMA U3SMEHEHU

ITepeyeHb BHOCUMBIX
N3MEHEHUN

JlaTta BHECEHUS
W3MEHEHUH

[Toanuce 3aBenyroniero
kadenpoi, OTBETCTBEHHOH 3a
peanuzanuto OIIOII




