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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. Heau AuCHUMIHHBI
CdopMupoBaTh y CTyJICHTa MOJHYK) CHCTEMY IPEACTABICHHH 00 OOIIHMX
KaueCTBCHHBIX M KOJHMYCCTBCHHBIX 3aKOHOMEPHOCTSX IMPOTCKAHUS XUMHYCCKHUX
IIPOIIECCOB U SIBJICHUI B pa3IMYHBIX (U3UKO-XUMHUCCKUX CHCTEMaX, OMUPAsCh IPU
3TOM Ha (PyHJIaMEHTaJIbHBIC MOJ0KECHUS (PHU3UKH M XUMUHU.

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

3a510)KUTh OCHOBBI JIJIs1 TIOHUMAHHS XHMHUYECKHX IPOIECCOB MPEBPAIICHUS
BEIIIECTB, KOTOpBIC OyAyT CIOCOOCTBOBATh NPHHATHIO TPAMOTHBIX, HAYYHO
00OCHOBaHHBIX MPOGECCHOHANBHBIX pEIICHUH, a TakXke CIocoOCTBOBATH
BHEJIPEHUIO JOCTIKCHUN XUMUH TIPH PEIICHUHN PA3IMIHBIX MPOOIIEM.

[IpuBHUTH HABBIKA OCMBICIICHHOTO PEIICHUS KOHKPETHBIX XUMHUECKHUX 33]1a4,
HAyYUTh HAXOJUTh ONTUMAJbHBIE pEIICHUS NPOo(EeCCHOHATBHBIX 3a7a4, B TOM
YHCJIE C UCTIOJIb30BAHUEM 3aKOHOB XUMUU, XUMUYECKUX MPOIIECCOB U BEIIECTB.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII
JucuuninuHa «XuMUs» OTHOCUTCS K TUCIHUIUIMHAM 0a30BOM yacTH OJ0Ka
bl.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAACHUIIJIMHE

[Iponecc m3yyeHusl TUCHUILUIMHBI «XUMHUs HaMpaBjieH Ha (HOPMUPOBAHUE
CHEAYIOINX KOMIETEHIINM:

OK-1 - cnocoOHOCTBIO K a0CTPAaKTHOMY MBIILICHUIO, aHATTU3Y, CUHTE3Y.

[TIK-8 - crmocoOHOCTBIO MMOHUMATh OCHOBHBIC 3aKOHOMEPHOCTH IPOIIECCOB
BO3HUKHOBEHUS TOPEHUS U B3pPbIBA, PACIIPOCTPAHEHUS U MPEKPAIICHUS TOPEHUS Ha
nmokapax, OCOOCHHOCTEH JWMHAMHUKHA  II0XKApOB, MEXaHU3MOB  JICHCTBHS,
HOMEHKJIATypPhl M CIOCOOOB MPUMEHEHHS OTHETYIIAIUX COCTABOB, 9KOJIOTUYECKHUX
XapaKTepUCTUK TOPIOYMX MATEpHAJOB M OTHETYIIAIlMX COCTABOB HA PAa3HBIX
CTaJUsIX Pa3BUTHS MOXKapa.

KoMmerenmist Pe3yabrarhl 00yueHHs, XapaKTepU3yolme
c¢opMHPOBAHHOCTH KOMIIETCHIIUH

OK-1 3HATh
OCHOBbl XUMUU U XUMUYECKUE NpOYeccbl COBPEMEHHOU
MexHoN02UU 8 061ACMU NOAHCAPHOU OE30NACHOCIU, C8OUCNEA
XUMUYECKUX DTIeMEHINO8 U UX COeOUHEHUN
YMETh
NPUMEHAMb NOJYYEHHble 3HAHUS NO XUMUU NPU U3VYEeHUU
Opyaux OUCYUNJIUH
BIIAJICTh
CNOCOOHOCMbIO K aOCMPAKMHOMY MbIULTeHUI0, aHAIU3Y,
CUHmMe3y

[1K-8 3HaTh
OCHOBHblE  3AKOHOMEPHOCMU  NPOYecco8 GO3HUKHOBEHUS.




2OpeHUs U 63pvléd, PACNPOCMPAHEHUs U NPEeKpaujeHUs.
20peHUs. HA NOX#CaApax, 0CoOeHHocmell OUHAMUKU HOHCApO8,

MeXanusmMos — Oelicmeus, HOMEHKAAmypvl U  CHOC0008
NPUMEHEHUS. O2HeMYUauux coCmasos
YMETH

NpUMEeHANnb ocHemyuiauiue cocmasvbl HA pPA3HbIX Ccmaousix
aseumus noscapa

BJIaACTH
HOMeHK/ZamyPOIZ u cnocobamu npumeHerusl ocHemyulaujux
cocmaeos

4. OFBEM JUCHUIIJIMHBI

OO6mas Tpy10€MKOCTh JUCHUIUIUHBI « XUMUS» COCTABIISIET S 3.€.
Pacrnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHITUH

ouHast popma o0yueHust

. Bcero | Cemectpsl

Buasl yueOHOM paboThI 4ACOB 1
AyAuTOpPHBIE 3aHATHS (BCEro) 54 54
B Tom uncre:
Jlexnuun 18 18
JlabopaTtopusbie pabotsl (JIP) 36 36
CamocrosiTeibHas padboTa 90 90
Yacel Ha KOHTPOJIb 36 36
Bubl npomMeKyTOYHOM aTTeCTAllUM - YK3aMEH + +
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 180 180
3a4.e]l. 5 5

3a04Has popma 00yueHuUs
. Bcero | Cemectpsl

Bunbr yue6HOM paboTh HACOR >
AyauTOpPHBIE 3aHATHS (BCEro) 14 14
B Tom uncre:
Jlexun 6 6
JlabopaTtopusie pabotsl (JIP) 8 8
CamocrosiTeibHas padora 157 157
Yacel Ha KOHTPOJIb 9 9
Bupl 1poMeXyTOYHOM aTTECTAllUM - DK3aMEH + +
OO01mast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 0 180
3a4.e]l. S 3)

5. COJAEP)KAHUE JUCLUATIIAHBI (MOLY.JIST)

5.1 Conep:xanue pa3aeinoB

AUCHHUIIIINHBI

U pacnpejaejeHne




TPYAOEMKOCTH 10 BUIaM 3aHATHIA

ouHasi popma o0yueHust

HawnmenoBanme TeMbl

Conepxanue paszena

Jlekig

JIab.
3aH.

CPC

Bcero,
yac

CrpoeHue BelecTBa U
peaKIOHHas
CIIOCOOHOCTH BEIIECTB

KBaHTOBO-MeXaHUYECKUE NPEACTABICHUS O CTPOCHHUU
aToMma. J[BoiicTBeHHas MpHpoJa 3NEKTPOHA. ATOMHas
opourans. KBanrossle uncia. [IpuHIun MUHIMaTbHON
sHeprun. IlpaBuno Kieukosckoro. IIpunnun 3amnpera
[Naymu. [IpaBuio T'ynna. DIEeKTPOHHBIE
KOH(UTYpaIMaTOMOB 1 HOHOB.

[Tepuomyyeckuii 3aKkOH W TIEPUOAWYECKAs CHCTEMa
aneMeHToB. Ilepnoandeckue CBOMCTBAa JIEMEHTOB.
Paguycel atomoB. DHeprusi nonuzanuu. CpoacTBO K
JNIEKTPOHY. DJeKTPOOTPUIATETHHOCTS.
ITepuopuyeckoe HM3MEHEHHE KHCIOTHO-OCHOBHBIX U
OKHCITUTEIILHO-BOCCTAaHOBHUTEIIBHBIX CBOMCTB BEIIECTB.

Xumudeckas CBa3b. KoBalleHTHass cBsi3b. MeTon
BaJICHTHBIX CBsI3€ii. OOMEHHEII u
JIOHOPHO-AaKLENTOPHBII MEXaHU3M oOpa3oBaHHs
KOBQJICHTHOW  CBs3W. [ 'MOpuam3anmus  aTOMHBIX
AJICKTPOHHBIX OpOHTANICH, reOMETpHUYECKas CTPYKTypa
Moisiekysl. HWoHHasg cBs3b. MeTtaimueckass CBSI3b.
Bonoponnas cBs3b.

CpoiicTBa u pCaKIMOHHasA CIIOCOOHOCTh BCIICCTB,
COCTaBJIIIOIINUX OCHOBY CTPOUTEJIILHBIX MaTCPHUAJIOB.
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24

OCHOBBI XHMHYECKOH

TECPMOJUHAMUKH
KHHCTHKHU

u

Xumpdeckass TepMonuHamMuka. OCHOBHBIC TOHSTHS
XUMHYECKOH TepMoanHaMUKH. [lapaMeTpbl COCTOSHUSL.
TepmoauHaMuueckue (GYHKINH: BHYTPEHHSS SHEPTHS,
SHTAJIBNUS, OSHTPONHUS, H300apHO-N30TEPMUIECKUI
MOTEHIHAIL. Ileppoe = m  BTOpoe  Hadama
TEPMOANHAMHUKH.

DHepreTuka XHMHYECKHX MpoleccoB. 3akoH ['ecca i
CJISNICTBUSI U3 HET0. DHTAJIBITNK 00pa30BaHHsI.
Tepmoxumuueckue ypaBHEHHS. Y CIIOBHS
CaMOIPOU3BOJILHOTO MPOTEKAHHs IIPOLECCOB B
W30JIMPOBAHHBIX U HEM30JIHPOBAHHBIX CHCTEMAaX.

Xumnueckas kuHeTtuka. CKOpOCTh  XMMUYECKUX
peakruii. IloHsATHE 00 AKTUBHBIX MOJICKYJIaX, SHEPTUH
aKTHBALlMY, AKTUBUPOBAHHOM KOMILJIEKCE. YpaBHEHUE
AppeHuyca. 3aBUCHUMOCTb CKOPOCTH pEakUUd OT
KOHIICHTPALMH U TEeMIIepaTyphl. 3aKOH IeHCTBYIOMINX
Macc. Kunernueckue YpaBHCHUSA JId TOMOTCHHBIX U
TeTeporeHHbIX mporeccoB. [IpaBmino Bant-T'odda.
Meroasl  peryiupoBaHus CKOPOCTH  peakuuii.
Katamm3. Karanms3aTopsl ¥ KaTaIUTHYECKAE CHCTEMBL.
Teopun karanmza. KonebarenbHbIe peakui.

XuMnaeckoe paBHOBECHE. TepMorHAMIYECKOe H
KMHETUYECKOC YCIOBUS COCTOSIHUS PABHOBECHUSL.
Koncranrta PpaBHOBECHA. BnusHue namenenus
BHEIIHUX YCIOBHH HA MOJOKEHUE XUMUIECKOTO
paBHoBecust. [Ipuniun Jle Lllarense. dazoBoe
paBHOBECHE.

3aKOHOMEPHOCTH XUMUYECKUX TPOIIECCOB
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COBPEMEHHBIX TEXHOJIOTHI IIPOU3BOACTBA
CTPOUTCIIbHBIX MaTCpHaJIOB.

PactBopsl. [lucniepcubie
CUCTEMBI

OOue mnpencTaBiIeHUs O pacTBopax. [wmapaTHas
teopust pactBopoB .M. MenneneeBa. Crioco0Obt
BBIP@KEHHS KOHIIEHTPAllMM pacTBOPOB: MaccoBasd,
MOJIIpHAst J0JIs, MOJISIpHAs, MOJUUIbHAS KOHIIGHTPAIIHS,
MOJISIpHasi KOHIEHTpausl SKBHBAICHTOB. BripaxxeHue
3aKOHA SKBUBAJECHTOB JJIsl PACTBOPOB.

OO0u1me cBoiicTBa pacTBOPOB: AaBJIECHHUE Iapa
pacTBOpPOB, KHIIEHNE W KPUCTAJUTU3ALUs PACTBOPOB.
3akoH Payisa. Kprockonus, 30ymmockonust. OcMmoc,
ocMoTHYecKoe faBieHne. 3akoH Bant-T'odda.

PactBopsl anekrpoautoB. Teopus 3MeKTPOTUTHUECKON
muccounanuu  Appennmyca. CrTemeHb W KOHCTaHTa
Jqucconyanuy. Peaknum B pacTBopax 31€KTPOJIUTOB.
Honnble paBHOBECHS U HX CMEIIEHHE.

OnexTponuTHIecKas AUCCOIHaIys BoAbl. VloHHOE
MIpou3BeIeHrEe BOIbl. BonopoaHblil mokasaresns.
Mertonel onpenenenus pH. pH-unnukaropsl. I'uaponus
coneil. Conu, THAPONU3YIONIUECS IO AaHHOHY, 110
KaTUOHY, HerHIpoiu3yroumecs cond. M3menenne pH
cpens! pu ruaponmse. bydepHsie cucteMsl.

JlucrepcHbIe CHCTEMBI, UX KIacCH(HUKAIHsI, METO B
nostyyeHust. TepMoinHaMUuecKas HEYCTOWIMBOCTh
reTepOreHHbIX TUCIIEPCHBIX crcTeM. IloBepXxHOCTHBIE
SIBTIEHHS U ajcopOuus. Komnonmansie pacTBOpHI.
Kunernueckas u arperaTuBHasi yCTOHYHUBOCTh
koyutonHbIX cucteM. Koarynsamus. CeaumeHTanus.

CTpOI/ITeJ'IBHBIe MaTe€pualibl Kak HCKYCCTBCHHBIC
JUCIIEPCHBIC CUCTEMBI.
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DIEKTPOXUMUYECKHE
MPOIECCHI

DIEeKTPOXUMHUYECKHE CUCTEMBI. DNeKTpOaHbIN
MOTEHIHAI, MEXaHU3M ero BO3HUKHOBEHUSL.
VYpaBuenne HepHcra. DIeKTpOXHMHYECKHH — Psif
HalpsDKEHUH MeTaJlIoB. THIIBI 3JIEKTPOJIOB.

I'anpBannueckue 3JIEMEHTHI. H3zmepenne
9NEKTPOJBUKYIIIEH CHUJIBL. Honspuzanus u
HepeHanpsHkeHne. XHMHYECKHEe HCTOYHUKH —TOKa:
MepBUYHbBIE rajJbBaHUYECKUe 3JIEMEHTHI,
AKKYMYJISITOPBI, TOTUTUBHBIE SJIEMEHTEL.

Koppo3us wmerauioB. Bugsl kopposuu. MexaHu3M
SNIEKTPOXMMHUUIECKOH KOPPO3HH. 3amura METaIoB OT
KOppo3uH. DnekTpoiaus. IIporeccrl, mpoTekaronye npu
JJIEKTPOJIM3€ BOAHBIX PAacTBOPOB  BJIECKTPOJIUTOB.
3akonbl Dapages.

16

24

HOHHMepBI U OJIMTOMEPLL

OneMeHTHl  opranmdeckodl xumuu. Ilomsatme o
nonuMmepax U onuromepax. OpraHuueckue H
HEOpraHWYeCKHe  IOMMMephl.  MeToasl  CHHTe3a
MONUMEPOB:  MONMMEPU3alusi,  MONMKOHICHCALMSL.
XUMHYECKOe CTPOEHHE U CBOICTBA IOJIMMEPOB.
Jectpyknns MOJINMEPOB. Bronommepsr:
MOUCAXapU/Ibl, TOTUU30NPEHBI, OETKH.

16

24




CrpouTtenbHble MaTepHabl Ha OCHOBE
BBICOKOMOJIGKYJISIDHBIX ~ coequHeHHi. I[IpuMeHeHue
MOIMMEPOB MPH U3TOTOBIEHUH OETOHOB.

XumMmuaeckast
ureHTH(UKanus

Xumuueckast AACHTH()UKAIIS BEILECTB.
Ananutuyeckuii curHan. OCHOBBI KauyeCTBEHHOIO U
KOJIMYECTBEHHOTO aHaM3a. KauecTBeHHbBIC peakiny Ha
HOHBL. Xumudeckne, (PU3UKO-XMMHUYECKUE |
(u3MyYecKre METObl aHaNn3a M MX HCIOJIb30BAaHUE B

COBPEMEHHBIX CTPOUTEJIbHBIX TEXHOJIOTHUAX.

16
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Htoro

18

36

90

144

3a04Has opma 00ydyeHuUus

HaumMeHoBaHUE TeMbI

CopnepxaHue paszena

Jlexnn

J1ab.
3aH.

CPC

Bcero,
Jac

CrtpoeHue BemecTsa M

peaKIHOHHAs

CIIOCOOHOCTH BEIIECTB

KBaHTOBO-MeXaHWYECKHE TPEACTABICHUS O CTPOCHHUHU
atoma. J[BOHCTBeHHas NpHpoJa AIEKTpOHA. ATOMHas
opb6utans. KBanToBeie uncna. [IpuHIII MUHIMATBHON
sHepruu. IIpaBuno Kneukosckoro. ITpunuun 3ampera
[Taynn. [IpaBuio T'yuna. OJNeKTpOHHBIE

KOH(HUTYpallMHaTOMOB U HOHOB.

Ilepuoguueckuii 3akOH W NEpUOAMYECKAs cHCTeMa
aneMeHTOB. [lepuoanueckue CBOWCTBA 3IEMEHTOB.
Pammycer atomoB. DHeprus noHmsanuu. CpoAacTBO K
3NIEKTPOHY. DNeKTpOOTPUIATETHHOCTb.
[Tepuonuyeckoe HM3MEHEHHE KHCIOTHO-OCHOBHBIX H
OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BEIIIECTB.

Xumudeckas CBa3b. KoBalleHTHass CBsi3b. MeTon
BaJICHTHBIX CBSI3€EH. OOMeHHBIH it
JIOHOPHO-AKIETITOPHBIi MEXaHU3M o00pa3oBaHus
KOBAJIEHTHOH CBSI3H. T'ubpunnzanus ATOMHBIX
3MIEKTPOHHBIX OpOUTAasel, TeOMETPUYICCKas CTPYKTypa
Moisiekysl. WoHHasg cBsi3b. MeTtaimueckas CBSI3b.
Bonopoanast cBs3b.

CBoifcTBa W peakIMOHHAs CIIOCOOHOCTh BEIECTB,
COCTaBJISIIOIIMX OCHOBY CTPOUTEIBHBIX MaTePHUaJIOB.

26
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OCHOBEBI XUMHAYECKOM

TECPMOJUHAMUKH
KHHCTHKHU

u

Xumpaeckast TepMoauHamMuka. OCHOBHBIE MOHSTHS
XUMHUYECKON TepMoArHaMuKu. [TapameTpsl cocTosIHUS.
TepmoauHaMuaeckne (GYHKINH: BHYTPEHHSS SHEPTHS,
SHTANBIHSA, JSHTPONUS, H300apHO-M30TEPMUUECKUH
MOTEHLHUAL. Ileppoe  u  BTOpOe  Haudama
TEePMOANHAMHUKH.

OHepreTuka XHMMHYECKHX MpoleccoB. 3akoH ['ecca u
CIIEZICTBUS U3 HEr0. DHTAIIBIINN 00pa30BaHHUsL.
TepMoOXUMHUUYECKHE YPABHEHHMS. Y CIIOBHS
CaMOIPOM3BOJIBHOTO MPOTEKAHHS TIPOIIECCOB B
U30JIMPOBAHHBIX U HEU3O0JIMPOBAHHBIX CUCTEMAX.

Xummueckass kuHeTHka. CKOpOCTh  XMMHYECKUX
peakiuii. IloHsATHE 00 AaKTUBHBIX MOJICKYJIaX, SHEPTUH
aKTHBAIlMH, aKTHBUPOBAHHOM KOMILICKCE. YpaBHEHHE
AppeHuyca. 3aBUCHUMOCTb CKOPOCTH pEakUHUH OT
KOHIICHTPAIIUU ¥ TeMIepaTrypbl. 3aKOH IEHCTBYIONIHX
Macc. KnHetndeckue ypaBHEHHS UII TOMOTEHHBIX H
rereporeHHsix mpoueccoB. IlpaBuno Baut-T'ododa.
Metonbl  peryaupoBaHUS CKOPOCTH  peakuui.
Karanus. KaranuzaTopsl U KaTaluTHYECKUE CHUCTEMBI.

26
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Teopun xaranuza. KonebaTenbHble peakiyy.

Xumuyeckoe paBHOBecHe. TepMoauHaMUUECKOE U
KUHETHYIECKOE YCIOBHS COCTOSTHHSI PABHOBECHS.
Koncranra paBHoBecus. BnusHue n3MeHeHust
BHEIIHUX YCIOBHUHI Ha MOJOKEHUE XUMUIECKOTO
paBHoBecus. [Ipunnun Jle lllatense. dasosoe
paBHOBECHE.

3aKOHOMepHOCTI/I XUMHUYECKUX MTPOLECCOB
COBPEMEHHBIX TEXHOJIOT Ut NIpOU3BOACTBA
CTPOUTECIIbHBIX MaTC€prajioB.

PactBopsl. [lucniepcubie
CUCTEMBI

OOue mnpencTaBiIeHUs O pacTBopax. [wmapaTHas
teopust pactBopoB .M. MenneneeBa. CriocoObt
BBIP@KEHHS KOHIIEHTPAllMM pacTBOPOB: MaccoBasd,
MOJISIpHAsL TOJIs, MOJIIPHAs!, MOJISUIbHAS. KOHIIGHTpALHs,
MOJISIpHasi KOHIIEHTpalusl SKBHBAICHTOB. BripaxkeHue
3aKOHA 9KBUBAJICHTOB JIsl PACTBOPOB.

OO0u1me cBoiicTBa pacTBOPOB: AaBJICHHUE Mapa
PacTBOPOB, KUMCHUE M KPUCTAIUTH3ALIMS PACTBOPOB.
3akoH Payisa. Kpuockonus, 36ymmockonust. OcMmoc,
ocMoTHYecKoe aBieHue. 3akoH Bant-T'odda.

PactBopsI 3nekTposinTOB. TEopus 3IEKTPOIUTHIECKOM
mucconnanu  Appernyca. CTemeHb W KOHCTaHTA
Jqucconyanuy. Peaknum B pacTBOpax 3JI€KTPOJIUTOB.
Honnble paBHOBECHS U HIX CMEIIEHHE.

OnexTponuTHIecKas AUCCOIHaIys BoAbl. VloHHOE
Mpou3BeIeHre BOIbl. BonopogHbIil mokasaresnsp.
Mertonel onpenenenus pH. pH-unnukaropsl. I'naponus
coseif. Conu, THAPOIU3YIONIUECS IO AHHOHY, 10
KaTHOHY, HerHIpoiu3ytomecs conu. Mzmenenne pH
cpens ipu ruaponmse. bydepHsie cuctemsr.

JlucnepcHble CUCTEMBI, UX KIacCH(HKAIHsI, METO b
nosyueHust. TepMoinHaMUuecKas HEyCTOWYMBOCTh
reTepOreHHBIX JUCIEPCHBIX cUcTeM. [loBepXHOCTHBIE
SIBIIEHHS ¥ ajicopOuust. Kommonaasie pacTBOpHI.
Kunernueckas u arperaTuBHasi yCTOHYHUBOCTh
kosutonHbIX cucteM. Koarynsamus. CeaumeHnTanus.

CTpOI/ITeJ'IBHBIe MaTe€pualibl Kak HCKYCCTBCHHBIC
JUCIIEPCHBIC CUCTEMBI.
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DIIEKTPOXUMHUYECKHE
HPOILECCHI

DJIEeKTPOXUMHYECKHE CUCTEMBI. DNEeKTPOAHBIN
HOTEeHIHA, MEXaHU3M ero BO3HUKHOBEHUSL.
VYpaBuenne HepHcra. DIEKTPOXMMHYECKHH — PAT
HanpspKeHUH MeTayuioB. THUIIBI 37IEKTPOIOB.

["anpBaHNuECKHE 3JIEMEHTBHI. N3mepenue
3JIEKTPOABHKYIIEH CHUJIBL. [Monspuszanus U
MepeHanpsHKeHne.  XUMHAYECKHe HCTOYHHKH —TOKa:
NNEPBUYHBIC raJIbBAHUYCCKHUEC JJICMCHTHI,
AKKyMYJISITOPBI, TOIUTUBHBIE SJIEMECHTHIL.

Koppo3uss merauioB. Bugsl kopposuu. MexaHu3M
JNEKTPOXHUMHUUIECKOH KOPPO3HH. 3amura METauIOB OT
Koppo3uu. Dnexrponus. [Ipoueccsl, mpoTekaromue npu
JJIEKTPOJIM3€  BOAHBIX  PacTBOPOB  DJIEKTPOJIMTOB.
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3axoHs! Papanes.

5 |ITomameps! n omuromeps! [OneMeHTHl  opraHudeckod  xumuu. IloHstme o
nonuMmepax W onuromepax. OpraHuueckue U
HEOpraHu4eckue  monumepsl. Meronsl  cuHTe3a
MONIUMEPOB:  MONUMEpU3alus,  MONUKOHICHCALUS.
XHUMHUYECKOE CTPOCHHE M CBOHCTBAa IIOJIHUMEPOB.
Hectpyxuus HOJMMEPOB. Buononumepsr: 26 26
MOJUCAXapU/b, TOTUU30NPEHBI, OETKH.

CrpouTenbHbIe MaTepHabl Ha OCHOBE
BBICOKOMOJIEKYJIIPDHBIX ~ coequHeHui. I[IpuMeHeHue
MOJIMMEPOB IPH U3TOTOBJICHHH OETOHOB.

6 | Xummueckas Xumpaeckas npeHTuduKanus BEII[ECTB.
ureHTHduKanus Anamntrdeckuii curHat. OCHOBBI KaueCTBEHHOTO M
KOJIMYECTBEHHOTO aHau3a. KauecTBeHHbIE peakiuy Ha
HOHBL Xumuueckue, (QHU3NKO-XMMHUYECKHE U - - 27 27
(u3nUecKre METOIbl aHaIM3a M UX HCHOJIb30BAHUE B
COBPEMEHHBIX CTPOUTEIILHBIX TEXHOJIOTHSIX.

Uroro| 6 8 157 171
5.2 Ilepeuenb 1adopaTOPHBIX padoT ouHasi popma o0yueHus:
Ne i/t | Ne paznena
HanmenoBanue 1a00paTopHBIX padboT
JHMCIUIITHHBI
L 1 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUI
2. 2 Omnpenenenne TeroBbIX 3P PEKTOB XMMUUECKUX peaKkunuit
3. 2 CKOpOoCTh XMMMUECKUX PEAKIINA U XUMUYECKOE paBHOBECHE
4. 3 OO1u11e cBocTBa paCTBOPOB U PAaBHOBECHUS B BOJHBIX PacTBOpax
AJIEKTPOJIUTOB
5. 3 I'eTeporeHHbIe TUCIIEPCHBIE CUCTEMBbI
6. 4
OKHUCIUTENEHO-BOCCTAHOBUTEIILHBIE PEAKIIUT
7 4
DIEKTPOXUMHUYECKHE MTPOLIECCHI
8. 5 CBolicTBa OPraHUYECKUX BELECTB M BHICOKOMOJIEKYISPHBIX
coeiMHeHu (oJIMMEpOB)
9. 6 KauecTBeHHBIN U KOJIMYECTBEHHBIN XUMUYECKUI aHAJIN3

3a04Has popma 00yueHHs

Nomi/mt | Ne paznema
HaumenoBanue 1abopaTopHbIX paboT

JIUCITUTUIMHBI

1 1 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUN

2. 2 CKOpOCTh XMMUYECKUX PEAKIIUN U XUMHUYECKOE PaBHOBECHE

3. 3 OO6mue cBOMCTBA paCTBOPOB M PaBHOBECHS B BOJHBIX PAaCTBOPAX
3JEKTPOJIUTOB

4, 4

QHGKTPOXI/IMI/I‘-IGCKI/IG IMPOLCCChI




6. IPUMEPHAS TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBercTBUM ¢ y4eOHBIM TUIAaHOM OCBOCHHE JTUCIUIUIMHBI HE
IpeyCMaTPUBACT BBIIOJIHEHHE KypCOBOTO MPOEKTa (pabOThI) WM KOHTPOJIHHOM
paboThI.

7. OHEHOYHBIE MATEPUAJIbI IS TPOBEJAEHUSA
MMPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOIIUXCS IO
JAUCHUIIJIMHE

7.1. Onucanue mokasareJjieili 1 KpuTepueB OLECHUBAHUSA KOMIICTEHIUH
HA Pa3/IMYHbIX ITanax ux (popMupoBaHUsl, ONMCAHUE HIKAJ OLlCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynpraThl TEKylIero KOHTPOJISI 3HAHUM M MEXCECCUOHHOM aTTECTaluu
OLICHUBAIOTCA I10 CIEAYIOLIEN CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

K PesyabTaThl 00y4eHus, K

OMIIC- XapaKkTepusyriue UTEPUN

— cq)(l: pyH pl‘)m a};me OHEH“B::HHH ATTecTOBaH He arTecTroBan

KOMIIETEHIIHH

OK-1 3HATh OTuer o 1adpaTopHBIM Brmonaenue pabdot B Hesbinonnenue
ocHogbl  xumuu  u|pabotam, TecT CPOK, paboT B CpOK,
Xumuyeckue MIPEyCMOTPEHHBIN B | IPeTyCMOTPEHHBIH B
npoyeccwl pabouux mporpaMmax pabounx
co8pemenHoU porpaMMax
MexHoI02UU 8
obnacmu  noscapHou
bezonacrocmu,
ceoticmea
XUMUYECKUX
onemMenmos U - ux
coeouneHull
YMETh Pemenne crannapTHbIX Brimonnenue pabot B HesBpinonnenue
npumMensams MPaKTUYECKUX 3a]1a4 CPOK, paboT B CPOK,
NOJYYeHHble  3HAHUS MIPEeyCMOTPEHHBIN B | IpeTyCMOTPEHHEIH B
no Xumuu npu pabouux mporpaMmax pabounx
uzyueHuu opyaux porpaMMax
OUCYUNTUH
BIIAJICTh Perenune nmpuknaaHeix 3a1a4 B | BermmonaeHne pabot B Heswimonaenne
CcnocobHOCmbI0 K|KOHKpETHON IpeaMeTHON CpOK, paboT B CPOK,
abempakmuomy o0xacti MPEeTYCMOTPEHHBIN B | IPEyCMOTPEHHBIH B
MBIULIEHUIO, AHATU3Y, pabounx mporpamMmax paboumnx
cunmesy IIporpamMmax

I1K-8 3HATh Otuet 1o n1abpaTopHEIM Brmosnaenue pabdor B Hesbinonnenue
OCHOBHblE pabotam, Tect CPOK, paboT B CPOK,
3AKOHOMEpHOCIU MIPEIyCMOTPEHHBIN B | IpeyCMOTPEHHBIH B
npoyeccos pabounx mporpamMmax paboumnx
B03HUKHOBEHUSL IIporpamMmax
copenus U  83pwviaq,
[pacnpocmpanenus  u
npeKpaujeHus
20peHUsl Ha NoJcapax,
ocobenHocme
OUHAMUKU  NOXHCAPOS,
MEXAHUIMO8
oelicmeus,




HOMEHKAAMYpbl u
cnoco6os

npuMeHeHUs.

OcHemywauux

€cOCmagos

YMETh Pemenue crangapTHBIX Brmonaenue pabdor B Hesbinonnenue
npuMeHsams MPaKTUIECKUX 3a/1ad CPOK, paboT B CpOK,
ocHemywauue MIPEIyCMOTPEHHBIN B | IpeyCMOTPEHHBIH B
CcOCagvl HA PA3HLIX paboumnx mporpaMmax pabounx
cmaouax — pazeumus IporpaMMax
noscapa

BJIAJETh Pemenune nmpuknaaHeix 3ama4 B | Bemmonaenne padot B HesBrimonHeHnue
HOMEHKIamypou #|KOHKPETHOW MpeIMeTHOM CPOK, paboT B CPOK,
cnocobamu obnactu MPEeAYCMOTPEHHBIN B | IPEyCMOTPEHHBIH B
npuMeHeHUs. pabouux mporpaMmmax pabounx
OcHemYWauux IporpaMmax
€cOCmagos

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpOMeXXyTOUHOTO KOHTPOJIS 3HAHUH OlleHHUBarOTCs B 1 ceMecTpe
Uit o4HOM (popmbI 00yueHus, 2 ceMecTpe sl 3a04HOU (HOpMBI OOy4YEHHS TIO
4eThIpeXx0auIbHOU CUCTEME:

COTIUYHON;

«XOPOIIIOY;

«YZOBJIETBOPUTEITHHOY;

CHCYIOBJICTBOPUTCIILHO)).
Pe3yabTaThl
Kome- 00yuenns, Kpurepuu
XapaKTepu3ylomue OTJau4yHO Xopowo YaoBi. Heynos.
TeHIHS | chopmmuposannocrs | OUCHHBAHMS
KOMIICTCHIIUHU
OK-1 3HATh Tect Brmonnenne | Beimonnenue | Brimoanenne B Tecte
OCHOBbL XUMUU U tecta Ha 90- | Tecra Ha 80- tecta Ha 70- menee 70%
Xumuyeckue 100% 90% 80% MIPaBUIBHBIX
npoyeccwl OTBETOB
COBpeMeHHOU
mexHoao2uU 8
obnacmu
nOACAPHOU
beszonacrnocmiu,
ceotlicmea
XUMUYECKUX
S/IeMEHmMOo8 U Ux
coeounenuil
YMETb Pemenne 3anaun IIponemonctp | Ilponemonctp | 3agauu He
NPUMEHIMb CTaHJApTHBIX peIIeHBI B HUpOBaH HPOBAaH BEPHEIH |  pelIeHsl
NOyYeHHble MPAaKTUIECKUX TTOJTHOM BEpHBIN X0 | X0 peleHus B
3HAHUsL NO Xumuu|3amgad o0beMe U | pelieHus BcexX,| OONBIIMHCTBE
npu uzyuenuu MOJIy4eHbl | HO HE TIOJTyYeH 3a1a4
opyaux OUCYUNIUH BEpHEBIC BEPHBII OTBET
OTBETHI BO BCEX
3a7a4ax
BIIQ/IEThH Pemenue 3amaqumn IIponemonctp | IIpomemonctp | 3amauu HE
CnoCcoOHOCbIO  K|TIPUKIIATHBIX pelIeHbI B HMPOBaH WMPOBAH BEPHBIN |  PEIICHBI
abcmpaxmuomy  |3amad B TTOJTHOM BEpHBIN XOJ[ | XOI pemeHus B
MBIUTEHUIO, KOHKPETHOH o0beMe U | perIeHus Bcex,| OONBIINHCTBE
aHanusy, cunmesy |npeaMeTHON MOJIYYEHBl  |HO HE MOJy4YeH 3a1a4
obnacTu BEPHEIC BEPHBII OTBET
OTBETHI BO BCEX
3aJayax
TIK-8 3HATh Tect Brinonnenue | Boeimonnenue | BrinmonneHue B Tecte




OCHOBHblE tecta Ha 90- | Tecrta Ha 80- tecra Ha 70- | meHee 70%
3aKOHOMeEpPHOCIU 100% 90% 80% MPaBUIBHBIX
npoyeccos OTBETOB
B03HUKHOBECHUSA
20peHUsl U 83pbléd,
|pacnpocmpanenus
U npexpaujeHus
20peHus. Ha
nooicapax,
ocobennocmet
OUHAMUKU
nooicapoa,
MeXanusmos
Oeticmaus,
HOMEHKamypol U
cnocobos
npUMeHeHus
OCHEeMYUAWUX
coCcmasos
YMETb Pemenue 3anauun IIponemonctp | IIponemonctp | 3amauu He
NPUMEHAMb CTaH/aPTHBIX peLICHBI B MpPOBaH MPOBAH BEPHBIN |  pEIICHBI
ocHemywaujue MPAKTUYECKUX TIOJTHOM BEpHBII X0/ | Xox peleHus B
cocmagul Ha|3aga4y o0beMe U |pemieHus BceX,| OOJBIIMHCTBE
[pazneix  cmaousx MOJIy4EeHbl | HO HE MOJy4eH 3agaq
|pazeumus BEpHBIC BEpHbIIl OTBET
nosicapa OTBETEHI BO BCEX

3aJadax
BIAJETh Pemmenue 3amaun IIponemonctp | IIponemonctp | 3amauu He
HOMEHKAAmypou u|IpUKIaTHBIX peLIeHbI B UpPOBaH WPOBAaH BEPHBIN |  pelIeHBI
cnocobamu 3a1aq B TIOJTHOM BEPHBIN X0 | XOX pEeIIeHHs B
npuMeHeHus KOHKPETHOH o0beMe 1 |pemieHns BceX,| OONBIIMHCTBE
OCHEMYUAWUX MpeMETHON MOJyYeHbl  |HO HE MOJy4eH 3a1aq
cocmagos obnactn BEpHBIC BEPHBIN OTBET

OTBETEHI BO BCEX
3a7a4ax

7.2 TlpumepHblii mnNepeyeHb  OLEHOYHBIX CpeACTB  (TUNOBBIE
KOHTPOJIbHBbIE 3aJaHUSl MJIM HHbIe MaTepuajbl, HeOOX0AUMBbIE IS OLEHKH
3HAHUW, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH)

7.2.1 TlpumepHbIii NepevyeHb 3aJaHMi 1JI51 NOATOTOBKH K TECTHPOBAHUIO
1. CepoBomopoa H,S 00bI9HO TIPOSIBIISIET B OKHCIUTEIEHO-BOCCTAHOBUTEIIBHBIX
pEaKLUSIX CBOKCTRBA. ..

1) TOJBKO OKUCIIUATEIS

2) BOCCTAaHOBUTEJISI

3) ¥ OKUCIIUTENS, U BOCCTAHOBUTEIIS
4) HU OKUCIIUTENS,, HU BOCCTAHOBUTEJIS

2. O0BeM pacTBOpa XJOpUIA KaJbIlUs C MOJSIpHOW KoHieHtparumend 0,1 moib/m,
HEOOXOMMBIN TSI oca)kJeHust kapooHat-uoHoB u3 200 M pactBopa kapOoHarta
KaJIUs C MOJISIpHOU KoHIeHTparuen 0,15 Mo/, paBeH  MIUTATIUTPaM.

1) 200 3) 100

2) 150 4) 300

3. Kucnble conu o00pa3yroTcs B pEaKIUAX, CXEMbl KOTOPBIX HUMEIOT BUJ
...(HECKOJIBKO MPABUIbHBIX OTBETOB)

1) o Zn(OH), + HCI 3) o KOH + H,S0,



2) o CaCO3 + H,0 + CO, 4o 2KOH + H,S0,

4. B COOTBETCTBUH C TEPMOXUMHUYCCKHUM YPABHCHHUEM

FeO(TB) + HZ (F) = Fe(TB) + HZO(F), AFHO = 23KI[)K

AJIA IIOJTYYCHHUSA 560 r xeine3a H€06XO,HI/IMO 3aTPaTUTH KI[}K TCIlJIA.
1) 23 3) 230

2) 560 4) 115

5. Ilpu HarpeBaHuu OENKOB B BOAHBIX PACTBOPAX KUCIOT U LIEJIOYEH
MPOUCXOJIUT UX ...

1) BblcamuBaHue 3) okucieHue

2) KOHjAeHcalus 4) runponu3

6. JIJ1st Ka4ueCTBEHHOTO OOHAPY>KEeHUS KapOOHAT-MOHA UCTIOIB3YETCSl PACTBOP
1) cpenHei conu 3) CHJIBHOTO OCHOBaHHUSI
2) OpPraHMYecKOro MHIUKATOpa 4)  CUJIBHOW KHUCIIOTHI

7. Ha BHelIHEM SHEPreTUYeCKOM YPOBHE aToMa 3JIEMEHTa, 00pa3yIolero
BbICIINI ruapokcu coctaBa H303 - comepKUTCa  3IIEKTPOHOB.

1) 6 3) 7

2) 5 4) 4

8. Ilpu paboTe rajabBaHUYECKOTO SJEMEHTA, COCTOSIIEr0 M3 CEepeOpsSHOro H
MEIHOTO JJEKTpoAOB, mnorpykeHHslx B 0,01M pactBopel HX HHUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu®*/Cu)= 0,34 B), Ha kaToie IPOTEKACT PEAKIWS,
ypaBHEHUE KOTOPOIl UMEET BUI...

1) Cu* +28=Cu° 3) Ag°-&=Ag+

2) Ag'+e=Ag° 4) CuP-2& =Cu+

9. s coequuennit NaOH u NH,OH Bepho, uTo...
1) TOJBKO MEPBOE — CHIIbHBIN DIICKTPOIIHUT

2) 00a — CHUJIbHBIC DJIEKTPOJIUTHI

3) 00a — ciaabble AIMEKTPOIUTHI

4) TOJBKO BTOPOE — CUJIBHBIHN IEKTPOJIUT

10. MoHHas cBs3b 00pazyercs MEKy dJIEMEHTAMMU. . .
1) CuH

2) SucCl

3) PuO

4) NawuF

11. ATomsl yraepoaa B mosiekyne C,H, HaXoasaTCs B COCTOSHMM -
TUOPHIN3ALIHH

1) sp’ 3) sp

2) sp’ 4) sp*



12. Jlns cMeleHns paBHOBECHS B CHCTEME

Ha(r) + S(8)=H,S(r), AH® = -21x ]k

B CTOPOHY 00pa30BaHuUs CEPOBOIOPOIA HEOOXOIMUMO ..

1) NOHM3UTE JaBJIECHUE 3) HOBLICUTH JABJICHUE

2) BBECTHU KaTaIU3aTop 4) MOHM3UTH TEMIIEPATYPY

13. B kauecTBe HM3KOMOJIEKYJSAPHOTO BEIIECTBA B PEAKLMAX IOJUKOHIACHCAIUU
yale Bcero oopasyercs ...

1) H,S 3) H,O

2) CO, 4) NaCl

14. BemecTBo, M3MEHSIONIEE CBOXO OKPACKY B 3aBUCHUMOCTH OT pH cpensl
Ha3bIBACTCA ...

1) xpacutenem 3) DJIEKTPOIUTOM

2) pearcHTOM 4)  HMHAMKATOPOM

15. lns nmpurorosnenus 2 1 0,1 M pactBopa NaOH tpebyercst 1
THJIPOKCHJIa HATPHUS

1) 40 3) 4

2) 16 4) 8

16. 111 moBBILIIEHHS TeMITepaTypbl KutieHus: pacteopa Ha 1,04°C
(Enz0 = 0,52rpaa.kr/Moib) He00X0IMMO, YTOOBI KOHILIEHTPALIHS

PACTBOPEHHOI'O B HEM HERJIEKTPOJIATA COCTABIISIA MOJIB/KT.
1) 2 3 0,
2) 01 4) 1

17. KoadduipeHT nepe MOJIEKYIIOM BOCCTAHOBUTEINS B YPABHEHHH PEAKIIUU
K,Cr,0O7 + NaNOZ + H2504 = Cr2(504)3 + NaNO?, + KZSO4 + H,0O paBEH
1) 3 2) 2 3) 1 4) 4

18. IIpogykTamu, BBIAEHSIOIMMHUCA HA MHEPTHBIX 3JIEKTPOJAX IPU DJIEKTPOJIMU3E
BOJHOTO pacTBopa cyib(hara HaTpus, ABISIOTCS ...

1) NawuO;, 3) Nawu SO,

2) H2 151 02 4) HZ uS

19. IIpu noMouM JaKMyca MOKHO pa3InuruTh PACTBOPHI COJIEH
1) FeCl, u A1Br3 3) Na,SO, wu NacCl

2) NaCl u NﬂzSOg 4) KZSO4 u CaBr,

20. Ecnu yBenuuuth nasienue B 10 pa3, To CKOPOCTh MPSMOM peakiuu
H, (r) + Br; (r) = 2HBr(r), npu yclOBUU €€ 3JIEMEHTapHOCTH, YBEIUYUTCA B

pas.
1) 5 2) 20 3) 50 4) 100



7.2.2 IllpumepHBIii IepeveHb 3a1aHUMH I pellleHUsl CTAHIaPTHBIX 32124

C kuclIOTaMU U 1IeJI0YaMH B3aUMOJIEHCTBYET OKCHJ ...
1) 6opa 2) nutus
3) Maruus 4) amrOMUHUS

2. HauboJiee CHIIbHOM KUCIOTOU SBJISETCA ...

1) HCIO, 2) HCIO,
3) HCIO 4) HCIO;
3. HauboJiee cHJILHBIM OCHOBAHUEM SIBJISIETCS ...
1) Ba(OH), 2) Sr(OH),
3) Mg(OH), 4) Cu(OH),

4. TTopsAKOBBIII HOMEp JIEMEHTA, BAJICHTHBIE 3JIEKTPOHBI aTOMa KOTOPOTO

paCIIONOXKeHsI Ha opouTamsix 4s°4p®, paseH ...
1) 34 2) 32 3) 22 4) 24

5. ®opMyia BOJIOPOJHOTO COSTMHEHHUS JIEMEHTA C DJIEKTPOHHOM KOHpUTYparumein
aToMa B OCHOBHOM cocrosiHnn 18°25°2p°®3s°3p* mmeer Buy ...
1) OH, 2) OH 3) OH; 4) OH,

6. Uncio BaJeHTHBIX JIGKTPOHOB y aTOMa dJIEMEHTA C AIEKTPOHHON
koupuryparmeii 1s°25°2p°3s°3p°4s'3d° pasmo...
1) 3 2)5 3)1 4) 6
7. Temneparypa 3aMep3aHusi pacTBopa, cojeprkaiiero 46 r riuiepusa ( M, =92 )B
rpag *kr
Kyo =186———
250 r BogmI ( MOIb ) napHa °C.
1) +1,86 2)-1,86 3)-3,72 4) +3,72

8. YcioBueM mpoTeKkaHus MPSIMOM peakiiy B U30JIMPOBAHHOMN CUCTEME SIBIISIETCS ...
1)A5=0 2)AG>0
3) A5<0 4) A5>0

9. Ilpu B3aumonerictBuu 4,6 r HaTpus ¢ 6,4 T cepbl BbIAEIACTCA KkJDx
TEIUIOTHI (TerioTa oopazoBanus Na,S paBHa 372 kJ[x/Mo0b).

1) 37,2 2) 74,4

3) 45,6 4) 55,8

10. [Inst pacuera TerioBoro 3ddexra XuMHUIeCKOW peakiiuy UCTIONB3YIOT ...
1) mpaBuio Bant-T'odda 2) 3akoH ['ecca
3) 3akoH ['enpu 4) npasuio ['u66ca



7.2.3 llpumepHbIi NepedeHb 3aIaHUi AJ1s1 pellieHUus1 NPUKJIATHBIX 327124
1. 3apava. 3nenue u3 xesne3a ¢ MPUMEChI0O HUKEIS HaXOJUTCS BO BIAXKHOU

cpeace, coaepmameﬁ erIeKI/ICJIHﬁ ras. yKa)KHTC, 10 KAKOMY MCXaHU3MY IIPOTCKACT
KOppOSI/IOHHHﬁ IMponccC, U HAITMIINUTC €TI0 YPABHCHUA.

Pemenue. YTiekucibiii ra3 B3aUMOJICHCTBYET ¢ BOJIOM U 00pa3yer ciadyro
yroinpHyo kuciaory CO, + H,O S H,CO; KoTOpas JHUCCOIMUPYET TIO
ypaBHennto H,CO3; S H™ + HCO; . Takum o0pa3oM, pacTBOp, B KOTOPOM
HaXOAUTCS U3fenue, Oy1eT MPOBOAUTH AICKTPUUECKUN TOK, U OKHCIUTEIEM B HEM
apaAioTcs  KatmoHel H'.  Kopposus, cIemoBaTenpHO, MPOTEKAET IO
AIEKTPOXUMUYECKOMY MEXAHU3MY.

3anuiieM cXeMy BO3HHUKIIET0 KOPPO3UOHHOTO 3JIEMEHTA!

Fe|H™*,HCO; |Ni.

XKenezo Fe Oonee akTUBHBIN MeTaLT ( EgeZ R T T 0,44 B) ueM HuKeIb, OHO
; 0 —
siseTcs anogom, a Ni — katomom (E = -0,25B).
eTcsl aHOZIOM, onom (Eo, o0 25 B)

Cxema 3JeKTpOXUMHUYECKON KOPPO3HHM KeJe3a ¢ MPUMEChI0 HUKENA B BOJE,
COZEpIKAIIEH YIIICKUCIIBIN ra3, MPeICTaBICHA HA CXEME.

H* HCO3 \Q

2+ 2+ 2+ +
\Fe f fFe \F H
e e €

N

Cxema 3IIeKTpOXUMHUYECKON KOPPO3UH KeJe3a B KUCIION CpeJie

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

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

Keneso B Bune noHoB Fe** mepexout B pacTBOp, a HIEKTPOHBI IIEPETEKAIOT
Ha HUKeb. [[0OBEpXHOCTh HUKENS 3apspKaeTcsi OTPUIIATENBHO, K HEH M3 pacTBOpa



MOXOSIT KATUHOHBI BOAOPO/1a, TPUHUMAIOT JIEKTPOHBI M BOCCTAHABIMBAIOTCS.
0y, -
YpaBHeHue karoaHoro mporecca (katox Niv): 2H" + 2e™— H,.

2. CornacHo cxeMe raipBaHmdeckoro sementa Fe|Fe?||Ni*| Ni
a) HUKEJIb OKUCIIACTCS
0) B mporiecce padOThI AIEMEHTA Ha 3JEKTPOJIE OCAKIAETCS KEIE30
B) JIEKTPOHBI IBUXKYTCS OT JKEJIC3HOTO 3JCKTPOIa K HUKEICBOMY
T') HUKEJICBBIH JIEKTPO/I ABJISETCS aHOJIOM

3. HpOI[YKTaMI/I, BBIACIHIOIMUMUCA HAa WMHCPTHBIX 3JICKTPOOAX IIPH JJICKTPOJIN3C
BOJHOT'O paCcTBOpa Cy.III)(i)aTa MCIH, ABIIICTCA .......

a) H, u O,

6)Cu uO;,
B) Cu m SO;
r) Cuu H,S

4. ITonmmmep, koTopomy cooTBeTcTBYeT hopmyina (-CF,-CF,-),, Ha3pIBaeTcs ...

a) nudropmeTran
0) dropormact
B) (propmMeTaH
r) pTopaTan

7.2.4 TlpumepHblii IepevyeHb BONPOCOB /1JIsl MOATOTOBKH K 3a4eTy
He npenycMoTpeHo yueOHbBIM IJIaHOM

7.2.5 IlpuMepHblii IepevyeHb BONMPOCOB /IJIsl MOATOTOBKHU K IK3aMeHY
1. OcHOBHBIE KJacChl HEOPTaHUYECKUX COCIUHEHMI: OKCUABI (KMCIOTHBIE,

OCHOBHBIE, aM(OTepHbIC), THUAPOKCUIBI (KUCIOTHI, OCHOBaHHS, aM(pOTEpHbIE
TUAPOKCUBI), CONM. [IpUHIMI KUCIOTHO-OCHOBHOTO B3amMmojenctBus. Coiu
KHUCJIbIE, CPEAHUE, OCHOBHBIE.

2. OOmue KBaHTOBO-MEXaHWYECKHE MPEACTaBJICHUS O CTPOCHHE aToma:
BOJTHOBAsI TIPUPOJIa MUKPOYACTHUIL U DJICKTPOHOB, DJICKTPOHHBIE 00JI1aKa, aTOMHbBIC
opOutanu, sapo atoma. YpasHuenue [lIpeaunrepa.

3. KBaHTOBBIEC uHnCIa KaK XapaKTEPUCTHKA COCTOSIHUSI SJIEKTPOHOB B aTOMeE:
TJIaBHOE, OpOUTATBHOE, MATHUTHOE, CIIMHOBOE.

4. Tunel aTOMHBIX opOuTaineit. [IpuHIUIBI pacnpeseneHne IEKTPOHOB B
atome. [locinenoBaTeTsHOCTh 3aMIOJIHEHHSI ATOMHBIX OpOUTaiell B COOTBETCTBUU C
ux osHeprue. IlpaBmino KneukoBckoro. [lpmanun Ilaynm um npasuno ['yHpa.
DJIEKTPOHHBIE KOH(UTYpAITUU ATOMOB U HOHOB.

5. Ilepuoauueckuii 3axon [{.M. Menneneera. [lepuonnueckas cucrema J[.1.



MenneneeBa Kak ecTeCTBeHHas Kkiaccudukamus diaeMeHToB. CTpykTypa
IIEPUOJINYECKON CHCTEMBI: NEPUOJ, psl, Ipynna U noAarpynna. IlepuoanyHocTs
MU3MEHEHHUE CBOMCTB 3JIEMEHTOB B IIPEAEIIAX NIEPUOJOB U ITIaBHBIX ITOATPYIIIL.

6. DHeprus MOHU3ALUHU, CPOACTBO K IIEKTPOHY, DJIEKTPOOTPULIATEIBHOCTb.
N3MeHeHne KUCIOTHO-OCHOBHBIX M OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
COECIMHEHU.

7. Mexanusm oO0Opa3oBaHHsl KOBaJIEHTHOW CBs3H. OOMEHHBIH W
JIOHOPHO-AKIENTOPHBIM MEXaHU3M O0pa30BaHUsl KOBaJEHTHOUW cBsizu. CBoiCTBa
KOBAJICHTHOM CBsA3U. CUIMa- U NU-CBSI3U, HAIIPABJICHHOCTh U DHEPTUS CBS3H.

8. I'mOpumuzanuss aTOMHBIX OpOWTaneil, TeoMEeTpUyecKas CTpPYKTypa
MouiekyJl. KoBaneHTHast cBs3b NOJSIpHAs W HenoJsipHas. [lonspHOCTH MOJIEKYJI.
HNonHas cBaA3b. CTpOCHHE COEAVMHEHWH C WOHHBIM TUIIOM CBSI3H. BajleHTHOCTH
AJIEMEHTOB B HOPMAJIbHOM M BO30Y)KJI€HHOM COCTOSIHUSX: CTENEHb OKUCJIEHHS U
3apsii ATOMOB B COCTMHEHUSX.

9. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE ITPOLIECCHI. Okucnurenu,
BOCCTAHOBUTEIH. Cremnenp OKHUCJICHUS. Omnpenenenue
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHON POJIM COCAUHEHUs II0 CTEIIEHU OKHCIICHUS
aToMOB. PaccTaHoBka KO3((PUIIMEHTOB B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakLUsIX METOJ0M 3JIEKTPOHHOIO OanaHca.

10. OcHOBHBIE TEpPMOAMHAMHYECKHE TIOHSATHUS: CHCTEMa, TOMOTEHHas H
TETEPOTECHHAs] CHCTEMA, W30JIMPOBAHHAS 3aKpbITas CUCTEMA, CUCTEMA OTKPBITas,
napameTpbl COCTOSIHUSI CHUCTEMBbI, TEPMOJMHAMHYECKHE (PYHKUUU. BHyTpeHHss
Heprusi W OSHTadbnus. TemnoBod >PQexT peakuuu. DHIOTEPMUYECKHE U
HK30TEpPMUYECKHE TPOLECCHl. 3aKOH l'ecca M CIeACTBUS, BBITEKAIOIIME U3 HETO.
CranpapTHas SHTaJIbIKMA OOpa30BaHUs CIOKHOTO BellecTBa. TepMOXMMHUYECKHUE
ypaBHEHHUS. DHTPONUS U N300apHO-U30TEpMHUUECKU ToTeHnan. HanpasneHHOCTh
xumudeckux npoueccos. |, || Hauana TepmogunaMuku.

11. Xumunueckass kuHeTHka. CKOPOCTh XMMHUYECKHX pEAKIU. DHeprus
akTUBaUMHM. YpaBHEHHWE AppeHuyca. 3aBUCUMOCTh CKOPOCTHM pEakUMU OT
KOHLIEHTpPAlMy pEarupyrolnx BEIIECTB W JABJICHHS. 3aKOH JEHCTBHSA Macc.
Kunernueckue ypaBHeHusa. KOHCTaHTa CKOPOCTH peaKLHH.

12. BausiHue TemmepaTyphl Ha CKOPOCTh XMMHMUYECKON peakiuH, MpaBHUIIO
Bant-TI'odda, remneparyphnsiii koddduiineHT. Biausaue kaTann3zaTopa Ha CKOPOCTh
peakuuu. CyIIHOCTh KaTaau3a.

13. IIpomeccsl oOpaTumbie W HeoOpaTHMble. XUMHUYECKOE PaBHOBECHUE.
Koncranta xwmmuueckoro pasHoBecus. Ilpunnun Jle-Illatense. BnmsHue
TEMIIEpaTypbl, KOHIIEHTPAallUM, JAaBJICHUS MW Karaau3aropa  Ha CMEIIECHHE
PaBHOBECHS.

14. OO6mas  xapakrepuctuka pacTBOpoB. (CmocoObl  BBIpaKEHHS



KOHIICHTPALlMM pPACTBOPOB. MoJsipHas, MOJSAIbHAs KOHUEHTpaUus, MOJSpHasd,
MaccoBasi ~ JOJiA, MOJSIpHAs KOHIEHTpalus SKBHUBAJIEHTOB. JlaBieHue mapa
pactBopoB. 3akoH Paynsg s pacTBOPOB  HEINEKTpOiaUTOB. IloHMkeHwue
TEMIEPATYpPbl 3aMep3aHus W TMOBBINICHWE TEMIEPATYPbl KHUIICHHUS PACTBOPOB.
Kpuockomnusa, »0ymmmockonus. OcMOC, OCMOTHYECKOE JaBJICHHE. 3aKOH
Bant-T'odda.

15. Teopusi 2NEKTPOJUTUYECKON AUCCOLMALMN AppeHHuyca. DIEKTPOIUTHI
ciibHble U ciadble. CTeneHb W KOHCTAHTHI JUCCOLMAIMU. DIIEKTPOIUTHUECKAs
JUCCOIIMAIINS CHJIBHBIX M CJIA0BIX AJIEKTPOJIUTOB: KUCIOT, OCHOBAaHUM, COJIeH B
Boje. CtyneHuaTass auccounanusi. NoHHbIE peakiuu. Y CIoBUS TEUEHUST peaKUui
oOMeHa B pacTBOPax 3JIEKTPOIUTOB.

16. DnexkTponuTudeckas Auccorranus Boasl. IoHHOE MpOU3BEACHNUE BOIBI
(Kw). Bogopoansiit mokazatens pH kak Mepa KUCJTOTHOCTH U LIEIOYHOCTU CPEJIbI.
pH xucnor u ocHoBanuii. [lonsitue o0 mHAMKaTopax. Okpacka WHIWKATOPOB B
Pa3JINYHBIX CPENAX.

17. T'maponus conei. Coau THIPOIU3YIOIIMECS O aHHOHY, 1O KaTHOHY,
Heruaposmsyronmeca conu. M3menenne pH cpensl npu ruaponuse. BimsHue
BHEUIHUX ()aKTOPOB Ha CTENEHb NOJHOTHI TuApoin3a. bydepHsie cuctemsi.

18. JlucmepcHble cucTeMbl, WX kiaccudukanusi. KoiaougHble CHCTEMBI.
Y CTONYMBOCTD TUCTIEPCHBIX CUCTEM.

19. DAEKTPOXUMHUYECKUE CUCTEMBI. DIIEKTPOIHBIN MOTEHIIHAN, MEXaHU3M €TO
BO3HUKHOBEHUA. YpaBHeHHE HepHCTa. DIEKTpOXMMHUYECKUN DS HAUPSKEHUN
METaJUIOB. THIBI 3JIEKTPOAOB. XUMHUUYECKHE UCTOYHUKM TOKa. ['anpBaHMUYecKue
aneMeHThl. AHox, karon. (Cxema rajabBaHHYecKoro siemeHta. IIponeccel Ha
NeKTpoaax. dnekrpoasrkymias cuia. Pacaer 3/1C u paxTopsl, BIusomme Ha Hee.

20. Kopposuss MeTammoB. MeXaHU3M JJIEKTPOXUMHUYECKON KOPPO3HUHU.
[Ipouieccyl HAa aHOAHBIX M KAaTOJHBIX y4YacTKaxX. 3allluTa METAJIOB OT KOPPO3HH.
Merannuyeckue NOKPBITHUS KaTONHBIE W AHOJHBIE.  JJEKTPOIAHBIE IPOLECCHI,
MIPOTEKAOIIME ITPU HAPYIICHUN OKPBITUH.

21. Dnexktponus. llpomeccsl, npoTekaromue NPHU HJIEKTPOJIU3E BOJHBIX
pPacTBOpPOB DJIEKTPOJIUTOB HAa HWHEPTHBIX M AaKTUBHBIX DJIEKTpoJax. fBieHue
nepeHanpspkeHus.  [IopsSaoK  BOCCTAaHOBJIEHHS OKHCIUTENEH (KaTUOHOB) U
OKHUCJIEHUSI BOCCTAHOBUTEJIEH (aHMOHOB) Ha JJIEKTPOAAaX MPHU DIIEKTPOJIH3E.
[TocnenoBaTenbHOCTD BBIJIEIIEHNS BEMECTB HA KaToAe. I IpoIyKThI, BBIAETSIOMINECS
Ha 3nekTpoaax. 3akoHsl Dapanes. [[pumeHeHue 3neKTpon3a.

22. IloHsiTHE O MOJMMMEpax U oJiuromepax. MakpomoJiekysia, 3JIeMEHTapHOe
(cTpyKTypHOE)  3BEHO, cTeneHb noiaumepusauud. Monomepsl. Knaccudukarms
noJiMMepoB. OpraHnYecKue U HEOPraHMYECKUE MOJTUMEPHI.

23. CuHTeTHyecKkue MmoJauMephl: (roporiact (TeduioH), HAMIOH, KampoH,



JaBCaH, MOJUATWICH, MOJIUIPOIUIIEH, MOJUCTUPOII, MOJUBUHUIXIOPH], KaydyK,
(deHon-popmanbaeruiHas cMoJIa. MeTtosl IOJYyYEHUSI  IOJINMEPOB:
HOJIMMEPU3ALINSL, 0T UKOHAEHCalusl. XUMUYECKOE CTPOCHHE, CTPOECHHUE U CBOMCTBA
nonumepoB. Jlectpykuus nonumepoB. Ilpuponneie nomumepsl.  Kpaxwmai,
1I€JUTIOJI03a, OCJIKH.

24. KommiekcHble coequHeHusi. OcHoBHbIE TepMuHBbI. Kiaccudukamus: mo
3apsAIy KOMIUIEKCA; MO YUCIY MECT, 3aHUMAEMBbIX JINTAHAaMU B KOOPAUHAIMOHHON
cdepe; o npupoze nuranga. Homenknatypa. CTpyKTypa U CTEPEOXUMHUS.

25. HM3omepusi KOOPAMHALMOHHBIX COCAMHEHWUN; MPOCTPAHCTBEHHAs
(reomeTpuyecKas) M30MEpPHs; ONTHUECKAs H30MEpHsl. DJIEKTPOHHBIE CBOMCTBA,
OKpacKa, MarHMTHbIE CBOMCTBA. [Ipumenenue.

7.2.6. MeToauka BbICTABJIEHHMS  OIEHKH TP  NPOBeAeHHH
MPOMEKYTOYHOI aTTecTAalnu

DK3aMeH TPOBOJAUTCS MO OwWeTaMm, KaKIblii U3 KOTOPBIX COACPKHUT 2
TEOPETHUYECKUX BOMPOCA U3 PA3HBIX TEM M | BOIPOC C 3JIEMEHTaMU MPAKTUYECKOU
3a/1a4yu.

1. Ouenka «HeynoBIETBOPUTEIBLHO)» CTaBUTCS B CIIy4ae, €CJIHM CTYJIEHT He
pelIl IPAKTUYECKYIO 3aJady M HE OTBETHWJI HAa TEOPETHUYECKUE BOIPOCHI, WIN
OTBETHJI HE BEPHO.

2. OueHka «YIOBIETBOPUTEIBHO» CTAaBUTCA B Cly4yae, €CIM CTYICHT He
PELIMIT TPAaKTUYECKYO 3a/1a4y, HO OTBETHII HA TEOPETHUECKHUE BOIPOCHI.

3. Ouenka «Xopolo» CTaBUTCS B Cllydae, €CJIM CTYJEHT peluI
IIPaKTUYECKYIO 3a/1a4y M OTBETHJI Ha | TEOPETUYECKHIA BOIIPOC.

4. Ouenka «OTJIMYHO» CTABUTCS, €CIHM CTYACHT PELIMI MPAKTUUYECKYIO
3aJlayy U OTBETUJI Ha BCE TEOPETUUECKUE BOIIPOCHI.

OK3aMEH CTYJIEHT MOXET MOJYYUTb aBTOMAaTUYECKH TIPU YCIOBUU
BBITIOJIHEHUS YYEOHOT0 TUIaHA Ha OLIEHKY XOPOILIO U OTJIMYHO: MOCEUIEHUE JEKINT;
BBINIOJIHEHUE U 0OOpMIIEHHUE JTa0OPAaTOPHBIX padoT; claya CEMUHAPOB; BHINIOTHEHHUE
WHJIUBUyAJIbHBIX 3aJaHUM; MPOXOXKJIECHHWE TECTUpPOBaHUs, cocrosmero u3z 20
BOIIPOCOB C Pa3HBIMU BapHAHTAMU OTBETOB.

7.2.7 I1acnopT O1lleHOYHBIX MAaTEPHUAJIOB

Ko
Konrtpomnupyemsie pa3iessl (TeMbl) A ., | HammeHnoBanue orieHo4HOTO
Ne n/mt KOHTPOJINPYEMOU
TVCIIATUTHHBI cpeacTBa
KOMIETEHINH
1 CrpoeHue BeniectBa U OK-1, TIK-8 KomnokBuym, KOHTpOIbHAs
pEaKIMOHHAs  CITOCOOHOCTH pabora, 3amura pedepara
BEIIECTB
2 OcHoBBI xumudeckoit|OK-1, TTIK-8 KomokBuym, KOHTpOIbHAs
TEPMOJVHAMUKHU U KUHETUKU pabota, 3amura
1a00paTOpHBIX paboT
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.AD.D0.BB.D0.B5.D0.BA.D1.82.D1.80.D0.BE.D0.BD.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9E.D0.BA.D1.80.D0.B0.D1.81.D0.BA.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9C.D0.B0.D0.B3.D0.BD.D0.B8.D1.82.D0.BD.D1.8B.D0.B5_.D1.81.D0.B2.D0.BE.D0.B9.D1.81.D1.82.D0.B2.D0.B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F#.D0.9F.D1.80.D0.B8.D0.BC.D0.B5.D0.BD.D0.B5.D0.BD.D0.B8.D0.B5

3 PactBopsl. /lucniepcusie cucremsr (OK-1, T1K-8 CeMuHap, KOHTpOJIbHAS
pabota, 3amura
71a00paTOPHBIX pabOT

4 OnekTpoxumuueckue nporecckl  [OK-1, T1IK-8 CeMuHap, KOHTpOJIbHAs
pabora, 3amura
n1abopaTopHbIX padoT,
3ammra pedepara

5 [Tonmumepsl ¥ OJIUTOMEPHI OK-1, TIK-8 Tecrt, kKOHTpONIBHAS paboTa,
3ammra pedepara

6 XuMudeckasi HICHTU(DUKAIIHS OK-1, TIK-8 Tect, KOHTpOIBHAS paboTa,
3alUTa J1adopaTOPHBIX
pabor

7.3. Mertoauueckue MaTepuajibl, oNpeaeasiomne NPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH

TectupoBanue ocymecTBisercs, MO0 TpPU TOMOIIM KOMIIBIOTEPHOU
CUCTEMbI TECTUPOBAHHUA, JUOO C HUCIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUM Ha
OymaxkxHoM Hocureine. Bpemsa tectupoBanus 30 MuH. 3aTeM OCYUIECTBIIETCS
IIPOBEpKA TECTa 3K3aMEHATOPOM M BBICTABISETCS OLIEHKA COIVIACHO METOIUKU
BBICTABJICHUS OLICHKU ITPU MPOBEICHNUHN ITPOMEKYTOUYHOM aTTECTALUH.

Pemenne craHmapTHBIX 3aJad OCYLIECTBIISETCS, JUOO TMpU MOMOIIU
KOMIIBIOTEPHOM CUCTEMBI TECTUPOBAHMSL, JINOO C UCIIOJIB30BAHUEM BbIIAHHBIX 3a/1a4
Ha OymaxkHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIIACTCS
IIPOBEpKa pEIIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METO/IMKH BBICTaBJICHUS OLICHKU TP MPOBEAECHUU TPOMEKYTOUHOM aTTeCTALINH.

Pemienne mnpukiIagHBIX 3a4ad  OCYIIECTBIAETCS, JIMOO TPU TOMOLIU
KOMITbIOTEPHOM CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIB30BAHUEM BbIAHHBIX 3a7a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIISCTCS
IIPOBEpKA pEUICHUS 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJIECHUS OLICHKU TP MPOBEAECHUN IPOMEKYTOUHOM aTTECTALIMH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMUOHHOE
OBECIHNEYEHUE JUCHUIIJIUHBI)

8.1 IlepeueHb y4eOHOI JuUTEpPATypbl, HEOOXOAUMOW /JIsi OCBOEHHSA
TUCHUNITTHHBI

Koposun H.B. O6mias xumusi: yuyeO. /Uiss TEXHUYECKUX HampaB. U CIHell.
BY30B. — M.: Beicm. mk., 2008. — 558 c.

2. JIJabopaTopHBIi NpakTUKYM o XuMuHu: yued. nocodue / O.P. CepryTkuHa,
O.B. ApramonoBa, JI.I'. bapcykoBa u ap.; mox ooOm. pen. O.P. CepryTkuHoii;
Boponex. roc. apx.-cTpout. yH-T. — Boponex, 2011. — 109 c.

3. T'moccapuit mo XxumuM [DIEKTPOHHBIM pecypc]: METOH. yKa3aHus K
CaMOCTOSITENIbHOM paboTe AJisi CTYJ. BCEX HANpaBJIEHUH MOJATOTOBKMU OakajaBpoOB,
oOyuaroruxcst auctadionno / Boponexckuit 'ACY; coct. O.P. CepryrkuHa.
Boponex, 2013. — 36.c.

4. I'muuka, H.JI. O6mas xumusg / H.JI. I'muaka. — M.: KHOPVYC, 2011. — 746




5. banenikas, JI. I'. Heopranmaeckas xumust [Tekcrt] : yue6. mocobue : pex.
MexayHap. Akaja. HAyKd W MPAKTUKH Opr. mp-Ba. - PoctoB H/J] : ®enukc, 2010
(Poctos H//] : 3A0 "Knura", 2010). - 317 c.

6. [TaBnos, H. H. O6mas u nHeopranuueckasi xumus [TekcT]: ydeOHUK: pekK.
YMO. - 3-e uzn., ucnp. u goi. - CII6.; M.; Kpacunonap: Jlans, 2011 (ApxaHrenbck:
OAO "UIIII "TIpaBna Cesepa", 2011). - 495 c.

7. bontpomerok, B. B. Heopranuueckast xumusi: [Tocobue /1t HOATOTOBKH K
IEHTpaIM30BaHHOMY TectupoBanuto / bontpomerok B. B. - MuHck
TerpaCucremc, 2013. - 287 c. - ISBN 978-985-536-371-3.

URL.: http://www.iprbookshop.ru/28139

8. l'apumun, A. I1. OOmas u HeopraHuyeckas XMMHUSI B CXE€MaX, PUCYHKaXx,
TabnHIax, XUMUIeCKuX peaknusax [Tekcr] : yue6HOe mocobwue : momymeno YMO. -
CIIO. : TTutep, 2011 (TaTtumna : OOO "CeBepo-3anan. [leuar. nBop", 2011). - 284,
[1] c.: un. - (YueOnoe nocobue). - ISBN 978-5-459-00309-3 : 557-00.

9. Xumus [Tekct] : yauebHOE mocobue / BopoHek. roc. apXUTEKTyp.-CTPOUT.
yH-T ; o o6mr. pen. I'. I'. KpuBnaesoii. - Boponex : [0. u.], 2013

8.2 Ilepeyenbr HH(POPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpH
oCylleCTBJICHUM 00pa30BaTeIbHOIO Mpouecca MO AUCHUILIMHE, BKJIOYas
nepevyeHb  JIMIEH3MOHHOT0  NPOrPaMMHOI0  olecne4yeHusl, PecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH «AHTEepHET», COBPEMEHHBIX
npodeccuoHAJBHBIX 023 JAHHBIX U MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. po3nos, A. A. Heopranuueckas xumus : YuedHoe nocodue / [[po3nos A. A.
- Caparos : Hayuynas knura, 2012. - 159 c.

URL.: http://www.iprbookshop.ru/6310

2. Maxkaposa, O. B. Heopranuueckas xumus : YuebHoe mocobue / Makaposa O.
B. - Caparos : Aii [Iu Op Meaua, 2010. - 99 c.

URL.: http://www.iprbookshop.ru/730

3. Xumus snemeHToB: npaktukym / O.B. Apramonosa, E.A. XopoxopnauHa;
Boponex. roc. apx.-cTpout. yH-T. — Boponex, 2011. —96 c.

4. Amnapues, A. 1. O6mast u HeopraHudeckas XuMus : yuyeOHoe mocooue. 2 :
Xumus smemenToB / A.W. Anapues; JI.B. IlleBuunpina. - HoBocubupck :
HI'TY, 2015.-90 c. - ISBN 978-57782-2738-5.

URL.: http://biblioclub.ru/index.php?page=book&id=438292

5. OOmiass 1 HeopraHuveckas xumus : yueOHoe mocooue / B.B. Jlenucos. -
PoctoB na Jlony : ®enukc, 2013. - 576 c. - (Boiciiee obpazoBanue). - ISBN
978-5-222-20674-4.

URL.: http://biblioclub.ru/index.php?page=book&id=271598

6. bontpomerok, B. B. Heopranuueckas xumus : [locobue a5t mOATOTOBKH K
[EHTpAIM30BaHHOMY TecTupoBannio / bonrtpomerok B. B. - Munck :
TerpaCucremc, 2013. - 287 c. - ISBN 978-985-536-371-3.

URL: http://www.iprbookshop.ru/28139

7. I'pubanoBa, O. B. O0mmias 1 HeopraHU4EeCKass XUMHUS : OMTOPHBIE KOHCTICKTHI,

KOHTPOJIbHBIE M TECTOBBIE 3a1aHus; nocobue / O.B. I'pubanona. - PoctoB Ha
Hony : ®enukc, 2014. - 191 c. - (Abutypuent). - ISBN 978-5-222-22683-4.


http://www.iprbookshop.ru/28139
http://www.iprbookshop.ru/6310
http://www.iprbookshop.ru/730
http://biblioclub.ru/index.php?page=book&id=438292
http://biblioclub.ru/index.php?page=book&id=271598
http://www.iprbookshop.ru/28139

URL.: http://biblioclub.ru/index.php?page=book&id=271508

8. OOmrast ¥ HeopraHuyeckas XMMUs : y4eOHbIN CpaBOYHUK. - ExatepunOypr :
N3narensctBO Ypanbckoro yHuBepcutera, 2012. - 80 c¢. - ISBN
978-5-7996-0737-1.
URL.: http://biblioclub.ru/index.php?page=book&id=239713

9. OOmras u HeopraHuyeckas XuMusl : yueOHo-MeToaudeckoe rnmocooue / H.II.
Mudraxopa. - Kazanp : MUzmarensctBo KHUTY, 2013. - 184 c. - ISBN
978-5-7882-1488-7.
URL.: http://biblioclub.ru/index.php?page=book&id=258711

10.I'puropseBa, O. C. OOmas u HeopraHHUYecKas XHMHsS : J1a0OpaTOPHBIN
MPAKTUKYyM C MCIOJIb30BAHUEM MHUKPOXUMHUUYECKOTO OOOpY/IOBaHUS IO
mucuuiuinHe  «OO0mass M HeopraHuWyeckas XUMUs»; J1Ja0DOpaTOpPHBIN
npaktukyM. 1 / O.C. I'puropseBa; JI.3. Psaszanosa; H.III. Mudraxosa. -
Kazansb : KI'TY, 2010. - 137 c. - ISBN 978-5-7882-1075-9.
URL.: http://biblioclub.ru/index.php?page=book&id=258773

11.JIucuenckas, M. B. OOmas u Heopranudeckas xumus. JlaGopaTtopHblit
npakTukyM: yueOHoe mocooue / U.B. Jlucuesckas; E.A. Pemernukosa. -
PoctoB na [lony: U3narensctBo HOxHOTO (henmepanbHOro yHHUBEpPCUTETA,
2015. - 164 c. - ISBN 978-5-9275-1907-1.
URL.: http://biblioclub.ru/index.php?page=book&id=461930

12. XuMmuueckuit KaTaJjor. Oo6mas XHUMMSL. Caurtel u KHUTHU
http://www.ximicat.com

13.Xumuueckuii karanmor. Heopranwdeckas xumusa. CaldThl W KHHUTH
http://www.ximicat.com

14 Xumuueckuii  katanor. Opranudeckas xumusa. CaillTel W KHHUTH
http://www.ximicat.com

15. Xumuueckuii kataior. Beicokomonekymsipabie coequHeHusi. CaliThl 1 KHUTU
http://www.ximicat.com

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS JJIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

Jlabopamopus xumuu 800bl U 2paABUMEMPUUECKUX Mem0o008 anaiusa, a. 6421
Kowmrnekt yaeOHoM mebenu:

-pabodee MecTo mpenoaaBatens (CToJ, CTyN);

-paboumne MecTa 00ydaronuxcs (CToJIb, CTYJbs) Ha 24 yenoBeka

Oo6opynoBanue: mkad BuITsHKHOM Mon. 1 (1235 x 710 x 2150 mMm) mos.
KEpaMOrpaHUT + MOWKa + CMECHUT. + BEHTWIATOP, XUMPEAKTHUBBI, XUMUYECKas
nocyja. y4deOHO-Ia0OpaTOpHBIA KOMIUIEKC «XUMHUS» B cocTaBe, (OTOMETP
dboroanexTpudeckuiit KOK-3, nonomep N-160, monmuiitokc, mtatus 1abopaTOPHbBIN,
noHomep jabopatopusiii M-160, sxpan Ha mTaTuBe

Texnuueckue cpeocmea o0yuenus

1. HoytOyk - oTnen opranuzanuu u odecrieueHus: yueOHOro mporecca

2. MenuanpoekTop mporpaMM - OTAEN OpraHu3aluu U Oo0ecredeHUs
yueOHOro rnpoiecca


http://biblioclub.ru/index.php?page=book&id=271508
http://biblioclub.ru/index.php?page=book&id=239713
http://biblioclub.ru/index.php?page=book&id=258711
http://biblioclub.ru/index.php?page=book&id=258773
http://biblioclub.ru/index.php?page=book&id=461930
http://www.ximicat.com/
http://www.ximicat.com/
http://www.ximicat.com/
http://www.ximicat.com/

10. METOANMYECKUE YKA3ZAHUSA JJISA OBYYAIOIIUXCH 110

OCBOEHMUIO JUCHUIIUHBI (MOLY.JIST)

IIo JAUCHUITIIINHC «XHUMHUS» YUTAKOTCSA JICKOUH, IMPOBOJATCA Ha60paTOpHBI€

paboThI.
OcHoBol

N3ydCHUS OUCHHUILUIMHBI  SABJEIIOTCA  JICKOUMKM, Ha KOTOPBIX

u3JaraloTcsi HanboJiee CyIECTBEHHBIE U TPYIHBIE BOIIPOCHI, a TAK)KE BOIPOCHI, HE
HaIIEIINE OTpaXXeHHs B y4eOHOI TuTeparype.

JIaGopatopHbie pabOThI BBHIMOIHIIOTCS Ha J1a0OpaTOPHOM OOOpPY/IOBAaHUU B
COOTBETCTBHH C METOJIMKAMM, TPUBEICHHBIMH B YKa3aHHSIX K BBIIOJTHEHHUIO padoT.

Bup yueOHbIX
3aHATUU

I[GHT@J'ILHOCTB CTYACHTA

Jlexnusa

Hamnucanue KOHCIEKTa JIEKUMKA: KPATKO, CXEMaTU4YHO, MOCIEIOBATEIbHO
(¢UKCUpOBaTH  OCHOBHBIE  TIOJIOKEHHUS,  BBIBOABI,  (DOPMYIHMPOBKH,
00001IeHNs; MOMeYaTh Ba)KHBIE MBICTH, BBIIEIATH KIIOUEBBIE CIIOBA,
TepMuHBI. [IpoBepka TEPMUHOB, MOHATH C MOMOLIBIO SHUIMKIONEIUN,
CJIOBapel, CIPAaBOYHUKOB C BBIIUCHIBAHUEM TOJIKOBAaHUW B TETPalb.
O6o3HaueHue BONPOCOB, TEPMHUHOB, MarepHaja, KOTOPbIE BbI3bIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMol Juteparype. Ecnu
CaMOCTOSITENIbHO HE YyAaeTcsd pa3o0paThCsi B MaTepuajie, HE0O0XOAUMO
chopMyIupoBaTh BOIPOC W 3aJaTh NPENOAaBaTEN0 Ha JIGKIHMH WU Ha
IIPAKTUYECKOM 3aHSATHUU.

JlaGopaTopHas
pabora

JlaGopaTopHbie padOTHI TO3BOJISIOT HAYYUTHCS MPUMEHSITH TEOPETHYECKUE
SHAHUA, IMOJTYYCHHBIC HA JICKIUHW P PCIICHUNW KOHKPCTHBIX 3a1a4. Y1005l
HauOosiee palMoOHAIBHO W TIOJHO MCIOJIb30BaTh BCE BO3MOXKHOCTH
71a00paTOPHBIX ISl MOATOTOBKM K HUM HEOOXOAMMO: CJeNyeT pa3odpaTh
JEKIMI0 1O COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOLIUM
paszzenoM ydeOHUKa, MpopaboTaTh JOMOJHUTENBHYIO JIUTEPATYpy U
VCTOYHUKH, PEHIUTH 331241 U BBIIOJHUTD APYrHe MUChbMEHHBIE 3aJJaHMUs.

CamocTosTenpHas
paborta

CamocrosTenbHas paboTa CTYACHTOB CHOCOOCTBYET IIyOOKOMY YCBOEHUS
yueOHOro Marepuaga M  pa3BUTUIO HABBIKOB  CaMOOOpPa30BaHMSL.
CamocrosTenbHas paboTa npearnoaraeT ciaeIyrolue CoCTapIs0IINeE:

- pabota ¢ TeKCTaMHu: ydyeOHWKaMH, CIpPABOYHUKAMH, JOMOJTHHUTEIbHON
JUTEPATypOi, a TaKKe MPopabOTKa KOHCIEKTOB JIEKIIUH;

- BBIITOJIHEHUE JIOMAIIIHUX 3a/IaHUH U pacyeTos;

- paboTa HaJl TeMaMH TSl CAMOCTOSTEIIEHOTO N3YYEHUS;

- yyacTue B paboTe CTy/IeHUECKUX HAayYHBIX KOH(pEPEHIINH, OJTMMIINA;

- IOAT'OTOBKA K HpOMe)KYTO'-IHOI\/'I aTTeCTalluu.

IloaroroBka k
IIPOMEKYTOUHON
aTTecTauuu

I'oToBUTECS K HpOMe)KyTO‘-IHOI\/II arrecTanuu CJIeaAyeT CUCTEMATUUYCCKH, B
TEUEHHUE BCEro ceMecTpa. HTEeHCHMBHAs MOATrOTOBKA JIOJKHA HA4YaThCsA HE
MO3/IHEE, YEM 3a MECAI-TIOJITOpA A0 MPOMEXKYTOUYHOM arrectanuu. JlaHHbIe
nepes IK3aMEeHOM, dK3aMeHOM TpH JHS d(D(PEeKTUBHEE BCETO MCMOIb30BATh
JUJIs1 IOBTOPEHMS M CUCTEMaTU3allii MaTepraa.
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