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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI
1. M3ydeHne XMMHUYECKUX CHCTEM U (DyHIaMEHTAIBHBIX 3aKOHOB XUMHUHU C MO3ULIUNA COBPEMEHHOU

HayKH.
2. ®opMHpoOBaHUE HABBIKOB SKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUMI AJI1 U3yUEHUSI CBOMCTB BEILIECTB

U MX PEaKIIMOHHON CIIOCOOHOCTH.
3. ®opmupoBanue 0a30BBIX 3HAHUU B 00TaCTU XUMHHU, HEOOXOJUMBIX AJS PEUICHUS

npodeccroHaNbHBIX 3a/1a4.
1.2. 3apauu AMCHUILIAHBI

1. M3y4yeHue CBOMCTB BEIIECTB U UX PEAKIIMOHHOMW CIIOCOOHOCTH.
2. V3ydeHue BIUSHUS Pa3IuIHOTO pojaa GakToOpoB HA MPOTEKAHWE XUMUYECKUX PEAKITUN.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yactp O10ka aucuuiuinH: O0s3aTenbHas 4acTh.
Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEH U HampaBieHui (general

hard skills — GHS).
Nuanexc nucrurummaer: 51.0.2.3.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Ipouecc n3yueHus AMCIUIUIMHBI HAMPaBJICH Ha (OPMUPOBAHUE CICAYIOMIMX KOMIETEHIUN B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):

Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
NHpaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110

Komnerenius
KOMIIETEHIIUU MUACLUILIINHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
NPUMEHSTH 0a30BbIe
3HaHUS
byHIaMEHTAIBHBIX
pa3ziesoB HAyK O 3eMIIe,
€CTECTBCHHO-HAYYHOTO U
MaTEeMaTHIeCKOTO
IIUKJIOB TIPH PEIICHUH
3aa4 B 00JIaCTH
9KOJIOTHU U
MIPUPOJIOTIONH30BAHUS

OIIK-1.1. 3naer
byHIaMEHTaIbHBIEC Pa3IEIIbI
HayK O 3eMJIe, OCHOBHBIE
3aKOHBI €CTECTBCHHOHAYYHBIX
¥ MaTEeMaTHYECKUX
JUCITUTUTAH JIJTSL PEIICHUS
CTaHIAPTHBIX
po(hecCHOHANBHBIX 3a71a4

3Hanue TCOPCTUICCKUX OCHOB O XUMHNYCCKUX
CBOHCTBax BCIICCTB U XUMHWYCCKUX
nporieccax, NPOTEKAIINX B OKPY KaIOIIeH
cpene u TexHocdepe

OIIK-1.2. YmeeT npuMeHsTh
0a30BbIC 3HAHUS HAyK O 3emiie
IIPU peIIeHUun
podeCCUOHAIBHBIX 3a71a4 B
00J1aCTH SKOJIOTHH U
MIPUPOIONIOIB30BAHUS

Hcnonp3oBanne TEOPETUUECKUX 3HAHUM J1JI5
peIIeHus] TPaKTUIECKUX 3a1ad, JJIs
WHTEPIPETAINH PE3yJIbTaTOB IKCIIEPUMEHTA

OIIK-1.3. Biaaneet 6a30BbIMH
3HaHUSIMU HayK O 3emiie U
MPUPOJIONOIB30BaHUH,
HaBBIKAMH HCIOIB30BaHMS
bu3NYECKUX 3aKOHOB U
aHanu3a PU3NIECKUX SIBICHUI
IUTSL pEIICHUs 33]1a4 B 00J1acTH
9KOJIOTHH U
MPUPOJONOIB30BAHMS

®opmMupoBaHNE HABBIKOB IOCTAHOBKU U
NIPOBE/ICHUS SKCIIEPUMEHTa, 00pabOTKU
Pe3yJIbTaTOB SKCIIEPUMEHTA U (POPMYITUPOBKH
BBIBOJIOB.

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CIWHUII, 144 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAaM y4eOHOU AesITeIbHOCTH
o Bcero |CemecTpsl
Bunel yueOHOIM nesTebHOCTH
4acoB |2 ceMecTp
KonTakTHas aynuTopHas padora o0y4yaoumuxcs ¢ npenojaparesaeM, Bcero 70 70
JIeKIIMOHHEBIE 3aHATUS 36 36
IIpaxkTHueckue 3aHATUS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 74 74
BHeayIMTOpHAasi padoTa 00y4aIMXxcs ¢ npemnoaaBaresjieM, BCero
Hanucanue KoHCIIEKTa CaMOTIOATOTOBKHU 8 8
[ToaroroBka Kk TECTUPOBAHUIO 7 7
[ToaroToBKa K yCTHOMY OIpPOCY / cOOECEeTOBAHHIO 14 14
BrinosiHeHNE MHAMBUAYAIBHOTO 3a1aHUS 16 16
[TonroroBka k 3auery 18 18
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHO padboTe 4 4
[ToaroroBka k mabopaTtopHoii paboTe, HAMKCAHUE OTYETA 7 7
OO0mas Tpya0eMKOCTh (B 4acax) 144 144
Oo0mas TpynoeMKkocTh (B 3.€.) 4 4
3

CornacoBaHa Ha noptane N2 59776




5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenam (TeMam) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B

tabmure 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUIBI YYEOHOH IEATEIbHOCTH
Ha3Banus pasnenos (Tem) faeHK' IIpak. | JIa6. | Cam. Bcer(%;aCOB dopmupyembie
JIIUCIUATUINHBL ” | 3aH., 4 | pab. |pad., u KOMIIETEHIINHU
q AK3aMeHa)
2 cemecTp

1 OCHOBHBIE MTOHSATHS U 3aKOHBI 4 2 - 7 13 OIIK-1

XUMHH

2 DHepreTuka XuMHYECKUX 4 2 4 12 22 OIIK-1
MPOLECCOB. XUMUYECKas

TEPMOJUHAMHUKA.

3 Xumun4deckasi KHHETHKA. 4 4 4 14 26 OIIK-1
XUMHYECKOE PAaBHOBECHE.

4 DIEKTPOXUMHYECKHUE TIPOIECCHI. 8 6 4 19 37 OIIK-1
Koppo3sus metamios.

5 PacTBOpBI 6 2 4 14 26 OIIK-1

6 Ctpoenue atoma. [lepuoguueckuii |10 2 - 8 20 OIIK-1

3aKOH. XMMHYECKas CBS3b.

Hroro 3a cemectp|36 18 16 74 144
Hroro |36 18 16 74 144

5.2. Conep:xanue pa3uesioB (TeM) IMCHUNINHBI

Copepxanue pa3aenoB (TeM) TUCHUTUINHBI (B T.Y. MO JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. TIO JIEKIUSIM)

TpynoemkocTb
(JIeKITMOHHBIC
3aHATHSA), U

Ha3zBanus paznenos | Copeprkanue pa3iesoB (TeM) TUCIUILTHHEI (B
(TeM) TUCIMIUIAHBI T.4. TI0 JICKITUSIM )

dopmupyemble
KOMIIETEHIINH

2 cemecTp

1 OcHoBHble ousiTus | [Ipeamer xumun. AToM, MOJIEKyJ1a, HOH. 4 OIIK-1
Y 3aKOHBI XUMUH Xumuyeckui aneMent. [IpocTeie u croxKHbIe
BentecTBa. OCHOBHEIE KIACCHI
HEOPTraHUYECKUX COCAMHEHUI: COJIH,
KHUCJIOTBI, OCHOBAHUS, OKCUJIbI. DIEKTPOIHUTHI,
AJIIEKTPOJIUTUYECKAS TUCCOIUAIINS.
KomnuectBo BemectBa. Monb. Mousipaast
Macca. 3akoH ABoraapo. MoispHblii 00beM
raza. YpaBHenue MeHnaeneeBa-KnaneipoHa.
Xummueckue GopMyIrbl. XUMHUECKOEe
ypaBHEHUE, CTEXHOMETPUUIECKUE
KOd(QPHUIHEHTHI. 3aKOH MOCTOSTHCTBA COCTABA
XUMUYECKUX COCTMHEHHM. 3aKOH COXpaHEHUS
Macchl BelecTBa. 3aKOH 00BEMHEIX
OTHOIIICHUH.

Hroro 4
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2 DHepreTHka
XAMHYECKHUX
MPOLECCOB.
Xumudeckas

TCPMOANHAMHKA.

Xumuueckas repmoauHaMuka. Ilonsatue
XUMHUYECKON CUCTEMBI. THIIBI CUCTEM.
PaBHOBecHOE cocTosiHUE cUCTEMBI. THIIBI
TEPMOJUHAMHYECKHUX IPOLIECCOB:
oOpaTtumsble,

HeoOpaTUMbIE, CAMOIIPOU3BOJIbHBIE,
paBHOBeCcHbIE. OCHOBHBIE ITOHATHS
TEPMOJUHAMUKU: BHYTPEHHSS SJHEPIUs,
pabora, Terora.

[IepBbiii 3ak0H TepMoarHamMukH. [lonsTue
sHTAIBIHU. TernoBoii 3PeKT peakum,
9K30TEPMHUUECKHE U IHIOTEPMUYECKUE
peakuuu. TepmoxumMudeckue ypaBHEHUS U UX
ocobeHHocTH. CTaHIapTHbBIE TETIOTHI
oOpa3oBanHus BemiecTB. 3akoH ['ecca,
ciencrBue u3 3akoHa I'ecca. I[lonstue
SHTPOIUHU.

BTopoii u TpeTnii 3aK0OH TEPMOANHAMHUKH.
CaMonpon30BOJIbHBIE ITPOLIECCHI.
DHTANBNUIHBIN U JHTPONUHHBIN (HaKTOPHI
XUMHAYECKHX peakiuii. Dueprust ['mboca.

OIIK-1

Hroro

3 XumMuueckas
KUHETHKA.
XHUMHUYECKOe
paBHOBECHE.

XHUMHUUYECKasi KUHETHKA. | OMOTeHHbIE U
rereporeHHsle peakuuu. CKopocTh
XUMHUYECKOU

peaxkuuu. GakTOpBl, BIUAIOLINE HA CKOPOCTh
peakuuy. BivsiHue KOHUEHTpauu Ha
CKOPOCTb pEaKLUU. 3aKOH AEUCTBYIOLINX
Mmacc.

KoncranTa ckopoctu peakuuu. Binusinue
TEMIIEpaTypbl Ha CKOPOCTh PEAKLIUH.
[IpaBuno Baut-I'odda. DHeprus aktuBanmu u
ypaBHEeHHE AppeHuyca. 3aBUCUMOCTh
CKOPOCTH peakLuu oT KaranusaTopa. Karanus
OO6patumble U HEOOpaTUMBble XUMUYECKHE
peaxkuyuy. XMMUYECKOE PaBHOBECHE.
KoHcranTa paBHOBECHS. 3aKOH IEHCTBYIOIIMX
Macc uis paHoBecus. [Ipunnun Jlelllatense.
CIBUT XUMHUYECKOTO PAaBHOBECHS.

OIIK-1

Hroro
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4 DNEeKTPOXUMHYECKUE
npoueccol. Kopposus
METaJIJIOB.

OKHCINTENBHO-BOCCTAHOBUTEIIbLHBIE
peakuuu. CTeneHb OKUCICHUSI, OKUCICHUE U
BOCCTAHOBJIEHHE. DJIEKTPOJHbIE IPOLIECCHI.
DneKTpOoHbIE NOTEHLUAN. Y PaBHEHHE
HepHcra. I'anpBaHYECKUN 3JIEMEHT.
DNEKTPOXUMHUYECKHE MTPOLIECCHI.
DNeKTpOABMKYIIasl CUJla rajbBaHUYECKOIO
anemenTa. CTaHAApTHBIA BOAOPOJHBIN
IEKTPO. DIEKTPOJIU3 B paCILIaBE.
Dnektponu3 B pacTBope. 3a6 OK-11
549413

koHbl Dapanes. Beixon o Toky. Kopposus
METAJIJIOB: XUMUYECKas, 3JIEKTPOXUMHUYECKAS.
3aimuTa METauIoB OT KOPPO3UHU.

OIIK-1

Hroro

5 PactBops!

PacTBopsl, THIIEI pacTBOpoB. [Iponece
pactBopeHust. CriocoObI BBIpaXKEHHS
KOHIIEHTPALMU pacTBOPOB. PacTBOpuMOCTS.
[lepenacsliieHHbIE pacTBOPBI. DHEPreTHKA
pactBopenus. Kpucramnoruaparsl. CBoiCTBa
pacTBOPOB HEATEKTPOIUTOB. OcMoc.

3akoH Baut-I'odda. 3akon Paysms.
Temmneparypa KUIEHUS U 3aMep3aHUs
pPacTBOPOB.

Teopust 3EKTPONUTHUECKON TUCCOIHALINY.
Crenenpb AuccoOlMAIUN, KOHCTaHTa
aucconuanuu. Mzoronnueckui

ko3 puument. CBoiicTBa pacTBOPOB
JJIEKTPOJIUTOB.

OIIK-1

Hroro
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6 CtpoeHue aroma.
[Tepuoanueckuit
3aKOH. XUMHYECKas
CBSI3b.

CrpoeHune aToMa U IepuoINYEeCcKas CucTeMa
aneMeHTOB. KBaHTOBO-MexaHU4YeCcKasi MOJIEb
aToma. AToMHasi opourtans. opma
aTOMHBIX opOuTaeii (s, p). KBantosbie
yucna. [Ipuanun [Taynu. [Ipaswio I'ynna.
[IpaBuiio Kneukosckoro. [lepnoanueckas
CUCTEMA U NOPSAJOK 3aI0JHEHUS
SHEPreTUYECKUX

YPOBHEMN B CTPYKType aroma. Paguycel
aTOMOB ¥ MOHOB. DJIEKTPOOTPHULIATEIBHOCTb.
DHeprus NOHU3ALUH, CPOJCTBO K IJIEKTPOHY.
W3meHeHne CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH 110 IIeproiaM U TPYIIIaM.
OcHoBHbIE

BUJIbI XUMHUecKo# cBsi3u. Ilpupona
XUMUYECKOU CBSA3U. XapaKTEPUCTUKH
XUMHYECKON

cBs3u. KoBaneHTHast cBsI3b, MEXaHU3MBI €€
oOpa3oBaHMs: OOMEHHBIH, TOHOPHO-
akuenTopHseli. [IoaspHOCTE KOBaJIEHTHOU
CBSI3U.

HNonnas cBs3b. Meramumueckas CBS3b.
duznyeckoe coCTosIHUE BellecTBa. Trepaoe
TEJ0. DHEPrusl KPUCTATUTHUECKOM

pemieTku. TUIbl KpUCTANINYECKUX CTPYKTYp U
ux

CBOMCTBA.

10

OIIK-1

Hroro

10

Hroro 3a cemectp

36

Hroro

36

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabmuna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMHUHApPOB)

HasBanus paznenos (Tem)

HanmeHnoBaHue NpakTHYECKUX

JUCHUITIINHBI

3aHATUN (CEMUHAPOB)

TpynoemMKocCTs, 4

dopMupyemsbie
KOMIIETECHIIUH

2 cemecTp

1 OcHOBHBIE NOHATHUA U 3aKOHEI
XUMUHU

OCHOBHBIE TOHATHA U 3aKOHEI
xumuu. Kiaccel
HEOPraHUYECKUX COETUHEHUH.

OIIK-1

PacueTnl ¢ KOIMYECTBOM
BEIIlECTBA.

OIIK-1

Hroro

2 DHepreTuka XMMHYECKUX
npoieccoB. XUMHYECKas
TEPMOIMHAMMUKA.

3HepFeTI/IKa XUMHNYCCKHUX
MponeccoB. XyUMH4YEeCKast
TEPpMOJUHAMHKA.

[\S)

OIIK-1

Hroro

3 XuMun4yeckast KHHETHKA.
XUMHUYECKOE paBHOBECHE.

XuMu4yeckast KHHETHUKA

OIIK-1

XHUMHYECKOE PAaBHOBECUE

OIIK-1

Hroro

EENI R SRR\ R R )
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4 DNEeKTPOXUMHYECKUE [anbBaHWYECKHIT DIIEMEHT. 2 OIIK-1
npoueccel. Kopposus DAeKTpOIH3. 2 OIIK-1
METaJIIOB. Koppo3sust MeTauios. 2 OIIK-1
Uroro 6
5 PactBOpBI PacTtBopbI. 2 OIIK-1
Hrtoro 2
6 CtpoeHue atoma. Crtpoenue atoma. 2 OIIK-1
Ilepnonnueckuil 3aK0H. [lepnonnueckuit 3aK0H.
XuMHYeCcKas CBS3b. XuMH4ecKas CBS3b.
Hroro 2
Hroro 3a cemectp 18
Uroro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
HasBanus paznenos (Tem) HanmenoBanue dopmupyembie
UCIAILINHEBI n1abopaTopHBIX paboT Tpynoemrocts, 4 KOMIIETEHIIUHU
2 cemecTp
2 DHepreTuka XMMHUYECKUX Ornpenenenne TemIoBOro 4 OIIK-1
IIPOLECCOB. XNMUYECKas saddekra peakun
TEPMOJUHAMHUKA. HeNTpaIn3anuu
Hroro 4
3 XuMHueckas KHHETHKA. CKOpOCTh XMMUYECKOI 4 OIIK-1
XUMHUYECKOE paBHOBECHE. peakuuu. XuMU4YECKOe
paBHOBECHE.
Htoro 4
4 DnexkTpoXxuMHUEcKue mpouecchl. |dnekrponus. Kopposus. 4 OIIK-1
Koppo3sus meramios. Hroro 4
5 PactBopbl PactBOpBHI. 4 OIIK-1
Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi paboTa

He npenycMoTpeHo y4eOHBIM IIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmmia 5.6 — Bunbl caMocTosATeIbHOM pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMITETEHIIUN
Buner
Hasanus pasznenos o Tpynoemkocts, | Dopmupyembie
CaMOCTOSITENIbHOU DopMBI KOHTPOJIS
(TeM) TUCUUTLITUHBI q KOMIIETEHLINU
paboTsl
2 cemecTp
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1 OcuHoBnbie nousitusa |Hanucanue koHcmekTa 1 OIIK-1 Koncnekr
1 3aKOHBI XUMUH CaMOIIOATOTOBKH CaMOIIOATOTOBKH
ITonroroBka K 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska kK ycTHOMY 1 OIIK-1 YcrHblii onpoc /
ompocy / cobecenoBaHue
co0ece10BaHUIO
Brimonnenue 2 OIIK-1 NunuBunyansHOE
WH/IMBUTYIBHOTO 3a/1aHne
3a/IaHus
[ToaroroBka K 3auery 2 OIIK-1 3auéT
Hroro 7
2 DHepreTHka Hanmcanue koHcniexra 1 OIIK-1 Koncnekr
XUMHUYECKHX CaMOIIOATOTOBKH CaMOIIOATOTOBKH
IIPOUECCOB. ITonroroBka K 1 OIIK-1 TectupoBanue
Xnmudeckast TECTHPOBAHUIO
TepMOANHAMHUKA. [ToAroTOBKa K YCTHOMY 3 OIIK-1 VcrHbii onpoc /
ompocy / cobecenoBaHue
co0eceI0BaHUIO
Brimosnnenue 2 OIIK-1 NunuBunyansHOE
WH/IMBUTYIBHOTO 3a/1aHne
3a/IaHus
ITonroroBska K 3amure 1 OIIK-1 3amura oT4eTa o
oTyeTa 1o nabopaTtopHoit
nabopatopHoil pabote pabote
ITogroroska k 2 OIIK-1 JlaGopatopHnas
nabopaTopHoil pabdote, pabota
HaIMCaHUe OTUeTa
ITonroroBka K 3aueTy 2 OIIK-1 3auét
Hroro 12
3 Xumunueckas Hanucanne koHcniekTa 1 OIIK-1 Koncnexr
KUHETHKA. CaMOTIOATOTOBKH CaMOIIOATOTOBKH
XUMHYECKOE IMonroroBka K 1 OIIK-1 TectupoBanue
paBHOBCCHC. TECTUPOBAHHUIO
[ToaroroBka Kk yCTHOMY 3 OIIK-1 YcTHbIi onpoc /
onpocy / cobecenoBanme
co0eceI0OBaHUIO
Brinonnenune 3 OIIK-1 NunuBunyansHoe
WHIMBHUIYaIbHOTO 3a/laHue
3a/1aHus
IToaroroBka x 3amure 1 OIIK-1 3ammra oT4eTa 1o
oT4era 1o nabopaTopHOI
nabopaTopHo# paboTe pabote
[ToaroToBka k 2 OIIK-1 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HalMcaHue OTYeTa
ITogroroska k 3auery 3 OIIK-1 3auér
Hroro 14
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4 Hanucanne koHcniekTa 2 OIIK-1 Koncnekr
DIIEKTPOXUMHUYECKUE |CaAMOIIOATOTOBKH CaMOIIOATOTOBKH
npoueccel. Kopposust ([Toxroroeka k 2 OIIK-1 TectupoBanue
MCTAJIOB. TECTUPOBAHUIO
ITogroroska kK ycTHOMY 4 OIIK-1 YcrHblii onpoc /
ompocy / cobecenoBaHue
co0ece10BaHUIO
Brimonnenue 4 OIIK-1 NunuBunyansHOE
WH/IMBUTYIBHOTO 3a/1aHne
3a/1aHUS
ITonroroska K 3amure 1 OIIK-1 3amura oTueTa mno
oTyeTa 1o nabopaTtopHoit
nabopatopHoil pabote pabote
ITogroroska k 2 OIIK-1 JlaGopatopHas
nabopaTopHoii pabdote, pabota
HaIMCaHUe OTUeTa
ITonroroBka K 3aueTy 4 OIIK-1 3auét
Hroro 19
5 PactBops! Hanucanue koHcniekra 1 OIIK-1 Koncnekr
CaMOTIOATOTOBKH CaMOIIOATOTOBKH
IloaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk yCTHOMY 3 OIIK-1 YcTHbIi onpoc /
ompocy / cobecenoBanme
co0eceI0BaHUIO
Brimonnenue 3 OIIK-1 NunuBunyansHoe
WHIMBHUIYaIbHOTO 3a/laHue
3a/1aHus
IloaroroBka x 3amure 1 OIIK-1 3ammra oT4eTa 1o
oT4era 1o nabopaTopHOI
nabopaTopHo# paboTe pabote
[ToaroToBka k 1 OIIK-1 JlaGopaTopHas
nabopaTopHO# pabdoTe, pabora
HalMCcaHUe OTYeTa
[ToaroroBka k 3auery 4 OIIK-1 3auéT
Uroro 14
6 CtpoeHue aroma. Hanucanue koHCIeKTa 2 OIIK-1 Koncnekr
[Tepuoanueckuit CaMONOJITOTOBKH CaMOIIOJITOTOBKU
3aKOH. XuMu4ecKkas  |[oaroroBka K 1 OIIK-1 TectupoBanue
CBsI3b. TECTUPOBAHUIO
Brimonnenue 2 OIIK-1 NunuBunyansHOE
WH/IMBUTYIBHOTO 3a/1aHne
3a/1aHUS
[ToaroroBka K 3auery 3 OIIK-1 3auéT
Hrtoro 8
Hroro 3a cemectp 74
Hroro 74

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
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U BU/0B YU4eOHOI 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATUI
Buapl yaeOHOM AesTENBHOCTH
dopmupyembie
Jlek. | IIpak. | Jlab6. | Cam. DopMBI KOHTPOJIA
KOMITIETEHIINH
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |3auér, 3amuTa oT4yeTa 1o 1adopaTopHOH

paborte, UnnuBuayansHOE 3aaHKE,
KoHcrnekT caMmomoAroToBKy, Y CTHBINH OTIPOC /
cobecenoBanue, Jlabopatopnas pabora,
TectupoBanue

6. PeiiTuHroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banapHbIE OLIEHKH

MaxkcumanbHbIN MakcuManbHbII MaxcHmaibHe(f
DopMBI KOHTPOJIS 6an Ha 1-y1o KT ¢ | ©Gasmn 3a mepuon Oau 32 nepuon Beero 3a
Hayana cemectpa | mexay 1KT u 2KT mexy 2KT uma | cemectp
KOHEII ceMecTpa
2 cemecTp
3auér 0 0 10 10
3amuTa oT4eTa 10 4 2 2 8
nabopaTtopHO# pabore
NunuBuayansHOE 3a1aHue 8 6 6 20
KoHcnekT camonoaroroBku 2 2 2 6
YcTHbI ompoc / 0 20 20 40
cobeceoBaHne
JlaGopaTtopHnas pabota 2 1 1 4
TectupoBanue 4 4 4 12
HToro MakcumyM 3a nepuo 20 35 45 100
Hapacratomum utorom 20 55 100 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabmuie 6.2.
Tabnuia 6.2 — Ilepecuer 6aI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb
Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuMaIbHOU cyMMBI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[Tepecuer cymMmbl OaJUIOB B TPAJAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY MPEJICTABJICH B Ta0JIHIE
6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 6aJUIOB B TPAIUIIMOHHYIO U MEKAYHAPOIHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. KopoBun H.B. O6mas xumus [Tekcr] : yueOHuk nns By3zoB / H. B. KopoBus. - 8-¢ u3n.,
crepeotun. - M. : Beicmas mkona, 2007. - 559 c. : un. - (Ilobenurens KOHKypca Y4eOHUKOB). -
bubnuorp.: c. 546. - IIpenm. ykas.: c. 547-557. (nanuuue B Oubnuorexke TYCVYP - 59 5k3.).

2. OcHoBbl 001Iel U Pusnyeckoit xumuu: Yduebnoe nocodue / M. B. Tuxonona, . A. ExumoBa -
2015. 200 c. [DnexTponHbIi pecypce]: — Pexum nocrtyna: https://edu.tusur.ru/publications/5136.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Xumus: Yuebnoe nmocobue / E. B. Yukun - 2012. 170 c. [DnexTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/1138.

2. I'muuka H.JI. O6mas xumust [Tekct] : yueOnuk st By30B / H. JI. I'munka ; pen.: B. A. [lonkos,
A. B. babkos. - 18-¢ uzn., nepepab. u gom. - M. : lOpaiit, 2011. - 912 c. : un., Ta6a. - (OCHOBHI HayK). -
bubmmorp.: c. 886. - [Ipeam. ykas.: c. 889-898. - Vka3.: ¢. 887-888. (nanuune B 6ubmuoreke TYCVYP - 1
9K3.).

3. T.B. MapteiHoBa. Xumus [DJIEKTPOHHBIN pecypc] : yUeOHUK U PaKTUKyM Juist By30B / T. B.
MapTteiHoBa, M. B. ApramonoBa, E. b. 'ogynos ; pen.: H. B. 3vik, U. I'. 'opuues ; pen. T. B.
MapTtbiHOBA. - 2-€ U3]., UCIIP. U JIOI. - DJIIEKTPOH. TEKCTOBBIE AaH. - M. : FOpaiit, 2020. - on-line : puc.,
cxeMbl, Ta0i. - (Breiciee oopa3zoBanue). - bubauorp.: ¢. 364-368. [DnekTponHsbIi pecypc]: — Pexum
nocrtyma: https://urait.ru/viewer/himiya-450500#page/1.

4. AxwmeroB H.C. Heoprannueckast xumus : yueoHoe nocoodue miist By3oB / H. C. AxmeToB. - M. :
Bricmas mkona, 1969. - 638[2] c. : un. - [Ipeam. ykas.: ¢. 629-639. - b. 1. (Hanuuue B OMOIMOTEKE
TYCVYP - 13 3k3.).

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. JJabopaTtopHbie pabOThl MO XHUMHUH: YUEOHO-METOAUUYECKOE MOCOOWE ISl MPOBEICHUS
1a00paTOPHBIX padOT U OPTAaHHU3AIUU CAMOCTOSTEIILHON paboThl cTyaeHTOoB / M. B. Tuxonosa - 2018. 50
c. [DnexTponnsiit pecypc|: — Pexum gocryna: https://edu.tusur.ru/publications/7169.

2. Yukun E.B. CoopnuK 33124 110 o0mel xumun [ Tekct] : yaeOHo- MeTonudeckoe mocodue / E. B.
UukuH ; per. kana. xuM. Hayk A. W. I'ananos ; pern. C. S1. Anexcannposa ; MuHUCTEPCTBO 00pa3oBaHUs
n Hayku Pocculickon ®enepanuun, TOMCKUI roCcy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U
paaunosnekTpoHuku (Tomck). - Tomck : ToMckuii rocyaapCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
paauossiekTporukH, 2015. - 296 c. (Hanmuue B 6ubanoreke TYCYP - 100 ak3.).

3. COOopHUK 3aa4 U ynpaxHeHui no oduieit xumun: COOpHUK 3a1a4d ¥ yIpaKHEHUM 1o oluiei
xumuu / E. B. YUukun - 2012. 220 c. [DnekTpoHHB#H pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/642.

4. Xumust: MeTonuyeckne yka3aHUs JUIsl IPOBEJICHUS MPAKTHUYECKUX 3aHATUH, T1a00paTOPHBIX
paboT M OpraHU3AIMH CAMOCTOSATEIHLHONW PAabOTHI CTYICHTOB 1O AWCHHILTHHE « XuMus» / M. B. TuxoHoBa
- 2015. 26 c. [DnexTponnsliit pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/5137.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
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C OrpaHNM4Y¢HHBIMHA BO3MOKHOCTSHMHU 3/10POBbHA U HHBAJIUA0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyleHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOM (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHBIE CHCTEMbI

1. Tlpu u3yyeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe of0ecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue IJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOH aTTeCTAllMU UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHJAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyebOnast aynuropusi: yueOHasi ayJUTOpUs JJIsl IPOBEACHUSI 3aHATHH JIEKIIMOHHOTO THUIIA, YuyeOHast
ayJIuTOpUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIa, yuyeOHas ayAuTOpus sl IpPOBEICHUS
3aHSATUM CEMHUHApPCKOr0 THIA, MOMEIIeHHE JIsi MPOBEACHUS] T'PYNMOBBIX U HUHIUBHUAYAJIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEXKYTOUYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 423 ay.

Onucanue uMeroerocs 000pya0BaHus:

- Tenesuzop LED 47";

- CuctemMa MUKpOKIIMMATA;

- MarauTHoO-MapKkepHas JocKa - 2 IT.;

- Ikad;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopatopust XUMUH: ydeOHass ayAUTOPHUs AJIsI TPOBEACHUS 3aHSATHI MPAKTUUECKOTO THIIA,
ydeOHasi ayIuTOpHs IS MPOBEICHUS 3aHSATHUH JIaOOpPaTOPHOrO THUIA, YU4eOHAs ayqUTOPHUS IS
MIPOBENICHUS 3aHITHI CEMUHAPCKOTO THIIA, IOMEIICHHUE JUIS IPOBEACHUS TPYIIIOBBIX U UHAUBUAYATBHBIX
KOHCYJIbTALlMH, MMOMEIIEHUE JJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTeCcTaluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexT, 1. 40, 424 ayn.
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Onucanue UMeroLerocss 000pya0BaHuUs:

- Ph-metp nmopraTtuBHBIii;

- AHanu3aTop KUJIKOCTH;

- Becwl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);
- Cucrema BEHTUIISIINM;

- MaruuTHoO-MapKepHas J0CKa;

- CreHka yryioBasi CO CTEKJIOM;

- lIkad BBITSHKHOIM;

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTes.

8.4. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MPH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMHpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCHHHJII/IHOﬁ
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KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJIS M OLICHOYHBIE MATEPHATIBI

MpoIEeCccoB. XUMUYECKas
TepMO)II/IHaMI/IKa.

3a4ycTa

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 OcHoBHbI€ nOHATHUS U 3akoHbI | OITK-1 3auér Ilepeuenb BOIIPOCOB IJ1st
XUMUHU 3a4era
NunuBunyansHoe |IIpumepHbI nepedeHb
3a/laHue BAPUAHTOB MHIUBUTyATIbHBIX
3aJaHuN
KoHncniekr [IpuMepHBIi TepeyeHs TeM
CaMOIIOATOTOBKH | JIJIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
YcTHBIH ompoc / [IpuMepHbIii TEpeUeHb
cobecenoBaHue BOITPOCOB [IJIs1 YCTHOTO
ompoca / cobecenoBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 DHepreTrKa XMMUIECKUX OIIK-1 3auét [Tepeuens BOIpOCOB 15t

38.I_HI/ITa OTYCTAa I10

[IpumepHbIil nepedeHb

nabopaTopHOi BOIIPOCOB ISl 3aILUTHI

pabote 71a00paTOPHBIX pabOT

NupusunyansHoe |IIpuMepHBIil nepeueHb

3a1aHUe BapHaHTOB WHAMBHU1YaJIbHbIX
3alaHUI

KoHncnekr [IpuMepHBIil nepeyeHs TeM

CaMOIIOATOTOBKU | ISl KOHCIIEKTOB

CaMOIIOAT'OTOBKH

YcTHBIH orpoc /

[IpumepHbIil nepedeHb

cobecenoBaHue BOIPOCOB JJIsl YCTHOTO
ompoca / codbeceroBaHUs

JlaboparopHas Tembl 1a00paTOPHBIX padoOT

pabota

TecTtupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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nporuecchl. Koppo3us MeTasmios.

3 Xumu4deckasi KHHETHKA. OIIK-1 3auét [Tepeuens BOIIPOCOB 1Jist
XHUMHUYECKOE PaBHOBECHE. 3a4era
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIIPOCOB ISl 3aLUTHI
pabore 71a00paTOPHBIX pabOT
NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1laHue BApUAHTOB MHIUBUTyaIbHBIX
3aJaHuN
Koncniekr [IpuMepHBIi IepeyeHs TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
VYcrHbI# onpoc / [IpumMepHBIii TIEpedeHb
cobecenoBaHNe BOITPOCOB [JIs1 YCTHOTO
ompoca / codbecenoBaHUs
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 DIEKTPOXUMHUYECKUE OIIK-1 3auér Ilepeuenb BOIPOCOB 115t

3a4cTa

3ammra oT4eTa mo

IIpuMepHBIil IepeyeHb

nabopaTopHOi BOIIPOCOB ISl 3AILUTHI

pabote 1a00paTOpHBIX paboT

NupuBunyansHoe |[IpuMepHBIil nepeueHb

3a/laHue BapHaHTOB UHAMBHU1YaJIbHbBIX
3aJaHuN

Koncnekr [IpuMepHbIil IEpedyeHb TEM

CaMOINIOJATOTOBKU | JIJIs1 KOHCIIEKTOB

CaMOIIOATrOTOBKH

YcTHbIi onpoc /

IIpuMepHBIil IepeyeHb

cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS

Jlaboparopnas Temb!r mabopaTopHBIX padoT

pabora

TectupoBanue [IpuMepHbIii TEpeUeHb

TCCTOBBIX SaﬂaHI/Iﬁ
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5 PactBopb!

OIIK-1

3auér

[Iepeuyens BonpocoB i
3auera

3ammra oTUeTa 1o

[IpuMepHBIii TIEpedeHb

nabopaTopHOit BOITPOCOB [/ 3aLIUTHI
pabore 71a00paTOPHBIX pabOT
NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1aHue BApUAHTOB MHIUBUTyaIbHBIX
3aJaHuN
Koncniekr [IpuMepHBIi IepeyeHs TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
VYcrHbI# onpoc / [IpumMepHBIii TIEpedeHb
cobecenoBaHNe BOITPOCOB [JIs1 YCTHOTO
ompoca / codbecenoBaHUs
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
6 CtpoeHue aroma. OIIK-1 3auér Ilepeuenb BOIPOCOB 115t
Ilepnonnueckuii 3aKoH. 3a4era
XuMu4eckas CBs3b. NunuBunyansHoe |IIpumepHBI nepedeHb
3a/laHue BAPUAHTOB MHIUBUTyaIbHBIX
3aJaHuN
KoHncniekr [IpuMepHBIi TepeyeHs TeM
CaMOIIOATOTOBKH | JIIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
TectupoBanue [IpumMepHbIii TEpeUeHb

TCCTOBBIX SaﬂaHI/Iﬁ

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTaTOB OOyUEHHUS 1O

JUCLUILIIMHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUCHHS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(Hey1OBJIETBOPUTEIBHO) | MAKCUMAJIbHOH | MIIM ()parMeHTapHbIe YMEHUH WU HaBBIKOB WJIN
CYMMBI 0aJI0B 3HAHUSA YaCTUYHO (bparmeHTapHble
OCBOEHHOE IpUMEHEHNe
yMEHue HaBBIKOB
3 ot 60% 10 o01ue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE IIPUMEHEHNE
yMEHHE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

. OTKphITas cucTema... a) OOMEHHBAETCS C OKPY’KAIOWIEH Cpeaoil dHepruei, HO He MOXKET
00MEHUBATHCS BEIIECTBOM 0) 0OMEHMBACTCS C OKPYXKAIOIIEH CpeI0il BEIIECTBOM U SHEPIrUeH B)
HE OOMEHHMBAETCS C OKPYKAIOIIECH CpeNoil HU BENIECTBOM, HU SHEPTHUEH T') 3TO CUCTEMA, T/e
MIPOTEKAIOT TOJIBKO TOMOTEHHBIE PEAKIUH.

. Cornacno 3akony I'ecca, TemoBoi 3¢ (eKkT peakiuu.... a) 3aBUCUT OT MyTH PEAKIIUH U OT
COCTOSIHMSI MUICXOJIHBIX peareHToB 0) He 3aBHCHUT OT MYTH PEaKIUU, & 3aBUCUT OT COCTOSHHUS
HCXOJHBIX PEareHTOB U MPOJYKTOB PEAKIIMH B) HE 3aBUCUT OT IyTH PEAKIIMH, & 3aBUCHUT TOJIBHKO
OT COCTOSIHUSI UCXOJHBIX BEILIECTB I') 3aBUCUT OT IYTH PEAKIUU U OT COCTOSHHS MPOTYyKTOB
peaxiuu.

. B u3onupoBaHHON cucTeMe CaMONPOU3BOJIbHO HUAYT TOJBKO T€ MPOLECCHI, KOTOpbIE
COMPOBOXKIAIOTCS.... a) YBEIUUYCHUEM DHEPTHUH B CHUCTeME 0) YMEHBIICHHUEM DHTPOTHUHU T)
YBEJIMUYEHUEM SHTAJIBINU J1) YBETUUECHUEM SHTPOIHH.

. Ecnm muist xumuueckon peaknuu Mpu JaHHBIX YCJIOBUSX U3MeHeHue ’Hepruu ['m66ca <0, to
peakIus.... a) He MOXET MPOTEKaTh HU B MPSIMOM, HU B OOpaTHOM HampaBJeHUH O) UAET
CaMONPOM3BOJBHO B OOpaTHOM HampaBJIEHUH B)UJIET CAMONPOU3BOJBHO B MPAMOM
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

W —

HAIpPaBJIEHUU T') UJET B MPSIMOM, U B OOpaTHOM HampaBlICHUU.

. Kak 3aBUCHT CKOPOCTh XUMUYECKOM peaklMy OT KOHIIEHTPALUU UCXOAHBIX PeareHToB? a) npu

YBEJIMYEHUN KOHILIEHTPALUH CKOPOCTh YBEIMYUBAECTCA 0) MpU yBEIWYECHUH KOHLEHTpAIUU
CKOPOCTb MOXET YBEJIMYUBATHCS WIIM YMEHBIIATHCS, B 3aBUCUMOCTH OT MPUPO/Ibl PEAreHTOB B)
IpU YMEHBIIEHUU KOHIEHTpPALUU CKOPOCTh YBEJIMYUBAETCA I') CKOPOCTh HE 3aBUCHUT OT
KOHIICHTpaIUH.

. Cornacno npaBuity Bant-I'odda, npu yBenunuenun temnepatypsl Ha kaxabie 10 rpagycos,

CKOPOCTh PEaKIIMH... a) YMEHbIIaeTcs B 2-4 pa3a 0) yBenuyuBaeTcs B 2-4 pa3a B) yMEHbIIIACTCS
B 10 pa3 r) yBenuuuBaeTcs B 5 pas.

. Uto Takoe >Heprus aKTUBALIMU peaKIHUHU’? a) dSHEpPreTUYecKuil Oaphep peakuuu 0) mosjHas

SHEPrusi 4acTHUIl B CHCTEME B) JOMOJHUTEJbHAs JHEPrus, KoTopas HeoOXoauma s
53¢ (HEeKTUBHOTO COYAAPEHUS] YACTHUI] I') CyMMa MOTEHIMATbHOM W KUHETUYECKOW >HEPIUil.

. Kakue ¢daktopsl BAUSIOT Ha CMEIIEHHME XMMHYECKOrO paBHOBecCHUs? a) TemIeparypa,

KaTaau3aTop, JaBjeHHe O) TemMmeparypa, JAaBJeHHE, KOHICHTpAamus B) JaBJICHHE,
KOHIICHTpPAIUs, KaTAIU3aTop T') CTENEHb M3MENbYCHHOCTH, TaBJICHUE, TeMIIeparypa.

. B y3nmax xpucrainuueckoil pemeTku MeTaia HaXOASTCS... a) MOJOXKUTEIbHO 3apsiKeHHbIE

HMOHBI METaljla, CBSI3aHHBIE C 3JIEKTPOHAMH 0) OTpHUIATENbHO 3apshKEHHbIE MOHBI MeTajia,
CBSA3aHHBIE C 3JIEKTPOHAMHU B) BJEKTPOHBI, JBUXKYIIHECS CBOOOIHO T') MOJOXKHUTEIbHO
3apsKEHHbIE MOHBI METalljla, MEeXAY KOTOPBIMHU JBHXKYTCSI CBOOOJHBIE 3JIEKTPOHBI.
["anpBaHUYECKUI DJIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM... &) TIOJI IEHCTBUEM DJIEKTPUUECKOTO
TOKa MNpOTEKaeT XMMHUuUeckas peakunus O0) mojJ AEHCTBUEM ODIEKTPHUUYECKOro TOKa
BbIpa0aThIBACTCS AJEKTPUUECKasi IHEPTHUs B) BO3MOKHO MPOTEKaHHE XUMHUYECKON peakuuu 0e3
y4acTusl 3JIEKTPUUECKOTO TOKa I') B pe3yjbTaTe MNPOTEKAHUS XUMHUYECKOW peakuHuu
BbIpa0aThIBAETCSl DJIEKTPUUECKHUM TOK.

Kakue s1mexkTpoabl Mpu 2JIEKTPOJNU3€E SBISIIOTCS MHEPTHBHIMU? a) MeIHbIe 0) IIMHKOBBHIC B)
rpauTOBBIC T') ATFOMHUHUEBHIC.

Kako#t u3 ciaydaeB HE OTHOCHTCS K DJICKTPOXMMHUYECKONW KOPPO3UM? a) U3JAENINe U3 CTAIH
MOTPY>KEHO B PACTBOP CEPHOM KHUCIOTHI 0) U3/I€NINe U3 CTAJU OKUCIISIETCS] KUCIOPOIOM BO3yXa
B) MEIHBIM U KEJIe3HBII MPOBOJ KOHTAKTHUPYIOT B pacTBOpe cylibdaTa MeIu I') CTaJbHOE
U3JIeNHe, TOKPHITOE CII0EM HHUKEISI, B PACTBOPE KUCIIOTHI.

OTHOIICHUE YKCIIa MOJICH pacTBOPEHHOTO BEIIeCTBa K 00beMy pacTBopa - 3To... a) Hopmanbhast
KOHIIeHTpanus 0) MaccoBas 1071 B) MosnsipHas KoHIeHTpanus r) MoJibHast 10J1s.

Ecnu pH = 2, To peakmus cpeasl B pactBope... a) lllenounas 6) Kucnas B) HeiTpanpHas 1)
3aBUCHUT OT MPUPOBI BELIECTBA.

CornacHo 3akony Payns, naBnenue nmapa HaJ paCTBOPOM... a) BCEI/la BbIIIE, YEM HaJ YUCTHIM
pacTBopuTesieM 0) BCEr/ia HUXKe, YeM HaJl YUCThIM PAaCTBOPUTENIEM B) PABHO JABJICHUIO Mapa HaJl
YUCTBIM PACTBOPUTEJIEM T') IIOCTOSIHHO MPH JIIOOBIX YCIOBUSX.

Ecau B unctyio Boay 100aBuUTh HEOONBIIOE KOJUYECTBO COJIHM, TO TEMIIEpaTypa 3aMep3aHus
oyner... a) <0 6) >0 B) =0 r) HE UBMEHUTCS.

Kakoii Tun KpucTaJsIMueckol pereTku UMEI0T BEeIeCTBa, 001a/1alolue TOTyPOBOIHUKOBBIMU
CBOMCTBaMH? a) aTOMHasl 0) MOHHAS B) METAJUTMYECKAs T') MOJICKYJIsIpHASL.

Jist XuMHUYECKHUX BJIEMEHTOB, KOTOPbIE MMEIOT HA BHEIIHEM 3JE€KTPOHHOM ypoOBHE 1-2
AJICKTPOHA, XapaKTEPHBI a) HEMETaNIMYECKHEe CBOMCTBA 0) METaJJIMYECKHE CBOWCTBA B)
OKHCITUTEIbHBIC CBOWCTBA T') aM(OTEPHBIC CBOMCTBA.

Kakue cBoiicTBa XapakTepHBI JJIsI 3JIEMEHTOB C IMOJHOCTHIO 3aBEPIICHHBIM BHEIIHUM
OSHEPreTUYECKUM YpPOBHEM? a) BOCCTAHOBUTEIbHBIC 0) OKHCIUTEIbHBIC B) METAINIMYECKUE T)
AIIEMEHT He 00JIaJaeT HU OJIHUM U3 MEPEUNCIICHHBIX CBOMCTB.

Kakumu cBoiicTBamu 00a7at0T d-371€MEHTHI? a) HEMETAUTMYSCKUMHU 0) OKUCITUTEIbHBIMH B)
METAJTNYECKUMHU T') HHEPTHBIMHU.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

ITpenmer xumuu. AToM, MoJIEKy1a, HOH. KuCI0THBIE OCTaTKU. XUMUYECKUH 3JIEMEHT.

. BaneHTHOCTh U CTEIEHh OKUCIICHUS. HpOCTBIe " CJIOKHBIC BEIICCTBA.
. OCHOBHBIE KJIaCCBHI HCOPTaHUYCCKHUX COCHHHGHHﬁI COJIHM, KHCJIOThI, OCHOBaHHA, OKCHIBI.

ONEKTPOIUTHI, IEKTPOIUTHUECKAS TUCCOLUALIU.
KonnuectBo BemiecTBa. Moiabs. Momsipaast Mmacca. 3akoH ABoraapo. MossipHblii 00beM rasa.
VYpasuenue Menneneesa-Knaneiipona.
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. Xumudeckue Gpopmyibl. XUMUYECKOE YPAaBHEHHE, CTEXUOMETPpHUECKUE KO DUITMCHTHI.
. 3aKOH MOCTOSIHCTBA COCTaBa XMMHYECKHUX COCTMHEHHI. 3aKOH COXPAHEHHUSI MACCHI BEIIECTBA.

3aK0H 0OBEMHBIX OTHOIIIEHUIA.

. Xumuueckasi TepMoauHaMuka. [IoHSATHE XUMUYECKOW CUCTEMBI. THIBI XUMUYECKUX CHUCTEM:

OTKpBITHIE, 3aKPBIThIE, U30JIHMPOBaHHbIE. PABHOBECHOE COCTOSTHIE CUCTEMBI.
Tunsl TepMOoAMHAMHYECKHX MPOIECCOB: OoOpaTUMble, HEOOpaTUMbIE, CAMOINPOU3BOJIbHBIE,
paBHOBECHBIE.

. IlepBblii 3ak0OH TepMOaAUHAMUKU. [ToHATHE SHTANBIIUKU. DK30TEPMHUUYECKUE U IHIOTEPMHUUECKHUE

peaxuu.
Tennosoii 3pdext peakumu. CTanaapTHBIE YCloBUA. 3aKkoH ['ecca.

CnenctBue u3 3akoHa ['ecca. CranmapTHble SHTAIBIUM (TETJIOTHI) 00pa30BaHMS BEIIECTB.
TepMmoxuMuueckrue ypaBHEHUSI U UX OCOOCHHOCTH.

[TonsiTe suTpOonIMU. BTOpO# M TpeTuii 3aKOH TEPMOJIMHAMUKH.

CaMonpoOU3BOJIbHBIE MPOIECCHl. DHTAJBIUNHBIA U DYHTPOMUUHBIN (PaKTOPhl XUMHUUYECKUX
peaknuii. DHeprus ['ud6ca.

Xumuueckas KMHETHKA. |'OMOreHHble U reTeporeHHbie peakiuu. CKOpOCTh XUMHYECKOU
peaxiuu.

3aKOH JIEUCTBYIOIIMX MacC JJIsl CKOPOCTH XUMHUUYECKOHN peakiuu. KoHCTaHTa CKOPOCTH pEaKIUH.
Kunernyeckoe ypaBHEHUE PEAKIIUH.

Brustaue Temneparypsl Ha CKOpocTh XuMuuecko peakiud. [IpaBuio Bant-I'odda.

VYpaBHeHnue AppeHuyca. DHEprusi akTUBallMid XUMUYECKOUN peakiuu. BiusiHue karanu3aropa Ha
CKOpOCTh XUMHYECKOU peakuuu. Katamus.

OOGpaTtumbie 1 HEOOpATUMBIE PEaKIUi. XUMHUECKoe paBHOBecHue. KoHCTaHTa paBHOBECHS.
CMmenieHre XMMHUYECKOTO pPaBHOBECHUS NpPHU H3MEHEHHU KOHIIEHTpalUHu, AaBIICHUS,
temnepatypsl. [Ipuniun Jle-1larenbe.

OnexkTpoxumusi. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakunn. CteneHp okucieHus. [Iponecchl
OKHCJICHUS U BOCCTAHOBJICHHUS.

DJIEKTPOAHBIE MPOLIECCHI. JJBOMHON 3JIEKTPUUYECKUH CIOM. DJIEKTPOIHBIN MTOTECHIINAI.
['anpBaHMYECKUN 37I€MEHT. AHOJAHBIE M KaToAHbIE Npouecchl. Cxema raabBaHHUYECKOTO
AIIEMEHTA. DJEKTPOABIIKYILAs CUla FAIbBAHUYECKOTO 2JIEMEHTA.

CTangapTHBINM BOJAOPOJHBIN AJIEKTPOA. DICKTPOXUMHUUECKUN PAA HANPSOHKEHUUW METaJlJIOB.
VYpaBuenue HepHucra.

DneKTpoan3. 3aKOHOMEPHOCTH MTPOTEKAHUS AJIEKTPOJIN3a B paCTBOpaX U pacijiaBax.

3akonbl Papajnes. Bexon 1o Toky.

Koppo3zus merannoB. XuMudeckas u 3JIeKTPOXUMUAYECKas KOPPO3HsL.

MeTo/1b1 3a1UThI OT KOPPO3UHU. 3aLTUTHBIE TTOKPBITHSL.

PactBop. PactBopuTtens. PazbaBieHHbIC 1 KOHIICHTPUPOBAHHBIE PACTBOPHI.

Cnioco6b! BeIpa)KeHUs KOHLEHTpAUu pacTBOpoB. DaKTOp SKBUBAJIEHTHOCTU KUCJIOT, COJIEH U
OCHOBaHUH.

CnocoObl MPUTOTOBIIEHUS! PACTBOPOB.

DONEeKTPOJIUTHL U HedneKTpoauThl. Crenenb auccouuanuu. CuiibHbIE U c1adble 3JIEKTPOIUTHI.
Kaxymasics cteneHb TUCCOLMaliy CHIIBHBIX JIEKTPOIUTOB. M30ToHNYecKUid KOAhULIUEHT.
KosmuratuBHabie cBOMCTBa pacTBOPOB AJIEKTPOJIUTOB, HEANEKTPOIUTOB. OCMOC, OCMOTHYECKOE
JaBJICHHE.

3akoH Payins. [TonmxeHne naBieHUs HACBIIIEHHOTO Mapa pacTBOPUTEIIS HaJl pACTBOPOM.
[Tonn>keHne TeMIepaTtypbl 3aMep3aHUs U MOBBIIIEHHE TEMIIEPATYpbl KUIIEHUS pacTBOpa IO
CPaBHEHMIO C YUCTHIM PACTBOPUTEIIEM.

Crtpoenue atoma. KBaHTOBO-XUMHUYECKast MOJIENIb CTPOCHHS aTOMa. DIIEKTPOHHOE 00J1aKoO.
AToMHas opOuTaib. DJHEPreTHYECKHNE YPOBHU U MOAYPOBHU. KBaHTOBBIC UHnCIA.
[lepuoanueckuii 3aKOH U MEpUOIUUECKas cUCTeEMa XuMHUeckux anemMeHToB .M. Menaeneena.
DNeKTPOHHBIE KOH(DUTYpaIIUM AaTOMOB XUMUYECKUX JIeMEHTOB. [IpoBai anekTpoHa.

['naBHBIE U MOOOYHBIE MOJATPYIINBl B NEPUOJAUUYECKON CHCTEME XMMHYECKUX DJIEMEHTOB.
BaneHTHOCTh XUMHUYECKUX 3JIEMEHTOB.

Panuychl XuMHUYEeCKUX JIEMEHTOB M UX U3MEHEHHE T10 TepruoiaM U TPYIINaM.

H3MeHeHne 3J1eKTPOOTPULIATEIBHOCTH B IEPUOIUYECKOM CUCTEME XHUM. 3JIEMEHTOB.

CpoIcTBO K 3JIEKTPOHY U SHEPrusi HoHU3aluu. VX u3MeHeHue 1o nepuojam U rpyImmam.
CewmeiicTBa 3J1€MEHTOB B MEPUOIUYECKON CHCTEME, UX AJIEKTPOHHBIE KOHPUTYpaluu U 001IHe
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44,

45.

46.
47.
48.
49.

50.

51.
52.
53.
54.

CBOIiCTBa.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA XMMHYECKHX 3JIEMEHTOB, W3MEHEHHUE IO
nepuoaaM U rpyrmmnam.

Merannuyeckue U HEMETAJUIMYECKHE CBOMCTBA XMMHYECKHUX 3JIEMEHTOB, U3MEHEHHUE IO
nepuoaaM U rpyrmmam.

XuMHYecKas CBS3b U €€ XapaKTePUCTUKHU: JIIMHA CBSI3U, BAJIGHTHBIN yroJl, SHEPTUsl CBSI3U.
KoBasieHTHast CBSI3b, TOHOPHO-AKIIETITOPHBIA 1 OOMEHHBIM MEXaHU3MBI €€ 00pa30BaHUSI.
[TonspHocTh cBsA3u. KoBaneHTHasI mossipHas M HETIOJSIPHAS CBSA3b.

OcHOBHOE U BO30YXJEHHOE COCTOSIHHE aTOMOB. BaJeHTHOCTh XMMUUYECKHX 3JIEMEHTOB B
COCJIMHEHUSX.

Kpucrannuueckas pemeTka U ee XapakKTepUCTHKA. XUMHYECKUE THUIBl KPUCTATIUYECKHUX
pEIIETOK.

ATOMHBIE KPUCTANIMYECKUE PEIIETKH U UX XapaKTepucTuku. CBONCTBA COCTMHEHUM.
MonekynsapHble KpUCTAUIMYECKUE PEIIETKH, CBOMCTBA COSUHEHMIA.

HonHast cBsI3b M HOHHBIE KPUCTAIITNYECKHE PEIIETKH, CBOMCTBA HOHHBIX COSTUHEHHH.
Merannuueckas CBsI3b U €€ XxapakTepucTuku. CBOMCTBA METAJUIOB U CILIABOB.

9.1.3. IlpuMepHBIii epeYeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 3aJaHUI

HuanennyanbHoe 3adadde «OCHOBHBIE KIAcChl HEOPTaHHYECKHX COeHHEHHE
BAPHAHT Mol

1. ¥Ka®#HTe, K KaKoMy KIACCY HeOpraHHYecKHX COSOHHEHHI (KHCIOTBI, COMH, OCHOBaHHA,
OKCHOBI, OHHApHEIE COeJHHEHHA) OTHOcATcE ciegyiomme eemectea: CaS04, CraSi. TiO.
Ba(OH)2. H:S. NaiPO4, Fex0:, NaOH. H2504, AIN. Hazoewrte nx. Hanmummte yvpapmenmns
3MEKTPONHTHYIECKOH JHCCOMHALINE 3THX COSTHHEHHH.

2. VEawmTe, K KaKoMV EIACCY HEOPraHWYIerKHX COSOHHEHHH OTHOCATCH BEINecTEA. HHTPHI
bopa, cviabdat memesa (II), HHMTpaT MarHmM4, cepHad KHCI0Ta, (TOPOEOZOPOOHAA KHCIIOTA,
THIPOKCHI aMMOHHA, IHIpokcHI HEkend (II). okcuz docdopa (V). okcHI amoMHHEA, OKCHI
pepuimig.  HamummTe HMX XHMHY9ecKHe (QOPMVILEI W VPABHEHHS MIEKTPOIHTHYECKOMH
JHCCOITHAIIHH.

Hupueuayaasaoe 3agaane «PacdeTsl ¢ KOIH9eCTEOM BeljecTBa»
BAPHAHT Nel
1. Ckompko MomeKkya cogep##Tca B 2 ya H2 mpH HOpMansHEIX VCIOBHAK
2. Bermcauts Maccy 0.5 »® Cly mpwm 20 °C 1 gasaensm 100 xI1a.

HuanenayaasHoe 3a7aHHe «JHepreTHKa XHMHYeCKHX IpoOeccos. X HMHYecKas
TepMOIHHAMHKA
BAPHAHT Nel
1. Paccuutaiite TenmoeoH 3ddexT peaxnmuu obpazopanmud oKcHIa vraepoga (IV), sanummite
TEPMOXHMHIECKOE VPaEHEHHE PEaKITHH.
Crpagumy + Q209 = COpz
Cronsko vIIepoda H CKONBKO KHCIOPOZA (B rpaMMax) ECTVIIHIIO B PEakIIHED, IIPH KOTOpoil
eelgemIock 39,35 kllx termmoTer?
2. PaccauTaE H3MeHeHHEe 3HEpPTHH | HOOCAa, VCTAHOBHTE, BOSMOMHO JIH CAMONPOHIEOIBHOE
npoTekanse peaximu mpu 27 'C.
Cu tmg) + ZnQ tmg = CuQ (me) + L7 (mg)
3. IlokasmTe pacueroM, IpPH KAaKHX TeMNEpaTypax peaknud OVIeT NpoTeKaTk B oDpaTHOM
HATIPABIEHHH.
280215 Q120 =250
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HuagnenayvansHoe 3aganae «XHMHYeCKad KHHEeTHKA»
BAPHAHT Nel
1. HanHmmTe KHHETHYECKOE VPABHEHHE PeaKIlHH:
CiHa + Hig = C2Hey
Kax mamenuTcd cKOpPOCTE PeakIiHH, ecliH: ) B CHCTEMEe VESIHYHTE JABIeHHE B 3 paza; b)
VEENHIHTE KOHICHTPAITHED 3THISHA B D pas; B) VMEHBIINTE KOHIIEHTPALlHK EOSOPoda B 2
paza’

b

Bo cxomexo paz BozpacTeT CKOPOCTE XHMHYECKOH peakIIHH IPH NOBEIMIEHHH TeMIIEPaTVPEL
ot 20 70 45 °C. ecam TemmepaTypHEIH Ko3bdHINEHT CKOPOCTH peakIHH paken 2.37

3. PaccumTafiTe SHEPIHIO AKTHEAIIHHE PEeakIIHH, €CTH CKOPOCTE 3Tofl peaknuu mpu 23 'C & 10
paz bomasme, em mpu 10 °C?

> HuguenayansHoe 3agande «XHMHYeCKOe pABHOBECHE
BAPHAHT Nel
1. B xaxoM HampaelIeHHH OVIST IPOHCXOIHTE CMEIIEHHE PABHOESCHA PeaKIIHI
Nzgg + Oz = 2NOvz ; AH=182,6 Il
ECIH: a) VEENHIHTH TeMIEpaTvpy. O) VMEHBIIHTH JABNeHHE B CHCTEMe, B) IIOHHIHTE
KOHITEHTPAIIHIO 330Ta.
2. 3anHumiTe BRHIpAKEHHE KOHCTAHTEI PABHOEBSCHS JI4 PEaKITHH:
28502z + Oz = 250372
BrrascanTe KOHCTAHTY paBHOBecHS W HA9aIbHBIE KOHLEHTPAalHH peareHTOB, eciH
KOHIIEHTPAIIHH EEMECTE B MOMEHT PABRHOESCHA DBRUH paBHbl: [S02] = 5 moms/m; [02] =13
Moae/q; [SO3] = 4 Mons/m.
6. HuapueagvannHoe 3agaane «] anlbBaEndeckHi 31eMeHTs
BAPHAHT Nel
1. 3ammcats cXeMy ralsBaHHYIECKOT0 3JIeMEHTA, COCTOAMEr0 H AMOMHHHEEOT0 H HHKEIEEOT O
37EKTPOJOE, TIOTPVAEHHEIX B PACTEOPHL CEOHX COJISH; HaNHCATE VPAaBHEHHA JISKTPOIHEBIX
NpOLIECCOE, HANHCATE VPAaBHEHHE pEeaKUHH, KOTOpad NPOTEKAaeT E TalkBaHHIecKOM
37eMEHTE, pPACCIHTATh SIEKTPOJBHEVIOVED CHIV TaTbBAHHYECKOTO 3IMEMEHTa IpH
CTAHJAPTHEIX VCIOBHAR, PACCIHTATE ISKTPOSBIEVIOVIO CHIV FANEBAHHYECKOT0 JIEMeHTa
mpu Temmepatype 25 'C u xomnentparmuax C{A1I*) = 0,1 moms/m; C(NiZ*) = 0,1 Moms/a1.
7.

HugneuayaanHoe 3aJaHHe « JIeKTPOIHIY
BAPHAHT Nel
1. 114 crregyiomMx BemecTE HAllHCATE VPAaEHEHHA 37IeKTPOJHEIX IPOIECCcoR MPH JIEKTPOIH2E |
VKa2aTh, KaKHe IPOIVKTEI 00pazvioTcd Ha KATOJE H aHOJE:
a) paciimae KBr ¢ HepacTEopHMEIME 30eKTpogdani; 0) pacteop CuS04 c HHepTHEIME
snexTpogami; B) pacTeop KOH c rpaduToRsmME 3neKTpogamu: ) pacTeop NaBr ¢ Meguem

AHOZOM.

)

Kaxue npogykTe! 00pazvi0TCa IPH 37eKTpoIH3e BogHoro pacteopa AgNO: ¢ HHepTHEIMH
anexTpogans? Hanummite vpaEHeHHS 3NeKTpPOgHEX Iponeccos. CKOMBKO BpeMeHH HVEHO
OpPONVCKATh 9Epes pacTEop TOK CHIOH 3.5 A, 9T00B MOKPEITE OPeIMeT C NOBepXHOoCTRI0 80
eM?® croeM cepedpa Tommmmoid 0,003 s (maoTHOCTE cepebpa 10,5 r/en’)?
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8. HuanenayaabHoe 3a7aHHe «Kopposns MeTaatos»
BAPHAHT Nel
1. CocTaEHTE CXeMY KOPpPO3HOHHOTO TaTbEaHHIECKOTO 37eMEeHT3a, EBO3HHEANOIETO B
atvocdepHEIN VCIOBHSY BO BIAKHOM BOZOVXE IPH KOHTAKTE Mele3a H HHKenrd Hanmcats
VPaBHEHHA 3IeKTPOIHEN IPOIECCOR M VPAEHEHHE MPOIecca KOPPO3HH.

b

Henesmoe H3IOEIHE IIOKDELTH CEHHITOM. DHPE,Z[E:[HTE THII IIOKPERITHA, HAITHINMHTE VPAEHCHHA

JEKTPOOHEIX IIDONECCOE KOPPOZIHH HIOEIHA B CEPHDfI KHNCI0TE, €ClIH IIOKPEITHE HE
PazpVIOCHD H B CIIVHAC €0 PaspVIICHHA, COCTABRTC CEXEMY FAIBBEAHHYICCEKOI O IICMEHTA.

9.
HugaenavansHoe 3agaade «PacTeopei»
BAPHAHT Nel

1. Kaxopa MomapHas xoHIeHTpanud pacteopa, /00 s xotoporo comepskat 23,32 r H25047
PaccamTafiTe THTP. HOPMATEHVEIO KOHIEHTPAIIHID H MACCOEVID JOIK CepHOH KHCIOTHL E
PACTEOpPE, ECIH ero IIoTHoCTE cocTaemaeT 1,02 rivam.

2. Kak wmzMeHHTCA TeMIepaTvpa KHIEHHA H 3aMep3aHHd OpH 00pas0BaHHH pPAcTEOpa IO
CPaBHEHHKO C 9SHCToH Bomoil, ecm B 100 r goge! pacteoputs 60 r caxaposer C12H2:0117

3. Bogmo-cnupToRLiii pacTeop, cogepsxammii 15% cmpta (p = 0,97 r/ym) kxpucTammizvercs IpH
TemmepaTvpe -/.12 °C. Hafiti MomapevIO MAaCCV CIIHPTA H OCMOTHYECKOE JaBIeHHE pacTEOpa
mpu 293 K.

4. Ilpm 100 °C gaenenHe HACHINEHHOTO Iapa BOZLl HAd pacTEopoM, cogepskammm 0,05 soms
cviasdarta Hatpug & 430 r soger, pagmo 100, 83 xlla. Jarnenne HackIIEHHOT O Iapa BOOEL IPH
3ToH Temmepatyvpe paemo 101,32 xlla. Onpegensite Ka&VIOVIOCA CTENEHB OHCCOLHAIIHEH
cyabdaTa HATpHA

9.1.4. IlpuMepHbIii NepeYeHb TeM ISl KOHCIIEKTOB CAMOIOATO0TOBKH
1. OCHOBHBIE MOHATHS U 3aKOHbBI XUMHH.
2. DHepreTuka XMMUYECKUX MPOLECCOB. XUMHUUECKasi TEPMOJIUHAMHUKA.
3. Xumuyeckasi KWHETUKAa. XMMHUYECKOE paBHOBECHE.
4. DnexTpoxuMuuecKue npoueccsl. Koppos3us Meramios.
5. PactBOpBIL.
6. Crpoenue aroMa. [lepuonnueckuii 3akoH. XuMHUUYECKasi CBA3b.

9.1.5. IlpumepHbIii mepeYyeHb BOMPOCOB /IJIsl YCTHOT0 onpoca / codece10BaHMs

1. OCHOBHBIE ITOHATHUA N 3AKOHBI XUMHNMU 1. Jlaiite onpeaeneHuss MOHITUIM «aTOM.
N3 yero oH cocrout, uMmeeT Jiv oH 3apsa? [IpuBeaure miaHneTapHyr0 MOJEIb CTPOEHHUS aToma. 2.
KakoB 3apsina anmektpona? 3a cyeT 4ero npoTeKaeT XUMUYECKasi peakius, B YeM €€ CYIIHOCTh? 3.
Uto Takoe mosiekyna? Mmeet nu ona 3apsa? [IpuBenute npumepsl MOJEKy BeliecT. 13 yero
oHM coctoAT? 4. Uto Takoe non? Umeet nu oH 3apsan? Kakue ecTb THUIIBI HOHOB M KaK OHU
HasbiBatoTCs? [IpuBeauTe npuMepsl HOHOB pa3Horo tumna. Kak o0pa3yroTcs T€ Wil MHbIE THUIIBI
noHoB? OT 4yero 3aBUCHUT 3apsan uoHa? 5. [lpuBenure mpuMep XMMHUYECKOTO 3JIEMEHTA B
COCTOSIHMAX: aTOM, MoJieKyjia, uoH. IloscHuTe, B 4eM paszHUIla MEXKIY dTUMH TpeMs
COCTOSIHUSIMU U KaKUMU CBOMCTBaMU 00JIafiaeT Ta WM MHas yactuua. 6. UTo Takoe KOIM4ecTBO
BemiectBa? Kak oHo o0o3HadaeTcs, B yeM u3mepsiercsi? CKOJIBKO YacTHUIl CONEPKUT 1 Mo
BemecTBa? Kak o6o3HavaeTcst yuciio yactun? 7. Uto Ttakoe momspHas macca? Kak ona
obo3HavaeTcs, B yeM u3Mepsetcs? Kak paccunrtats MosipHyto maccy BemectB? 8. [IpuBeaute
IpUMEPbl XUMUUYECKUX BEIIeCTB. YTO MOKa3bIBalOT MOACTPOUYHBIE MHAEKCH B (popmynax
xuMuueckux BemecTB? 9. Uto Takoe crexmomeTpuueckue kodddurnuents? s gyero ux
paccTaBISIIOT B yPaBHEHUSIX XUMHUUYECKUX peakinui? KakoBbl mpaBuia pacCTAaHOBKH
kod(ppurnmenToB? UTo mMoKa3pIBa€T CTEXUOMETPUICCKUN KO (PHUITMEHT B ypaBHEHUN PEAKITUHU?
10. Chopmynupyiite 3akoH ABoraapo. Uto Takoe HOpMaibHbIe YCI0BUA? UTO Takoe MOJISIPHBII
o0bveM raza? Kak oH o0o3HavaeTcs, B UueM U3MepseTcs U yemy oH paBeH? Kakoil oO0bem
3aHUMaeT ra3 koamdecTBoM 1 monp npu H.y.? 11. Kak paccuutsiBaeTcs o0beM rasa mnpu
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YCIIOBHSIX, OTJIMYHBIX OT HOpMasibHBIX? IIpuBeaute ypaBHenue MenpaeneeBa-Knaneiipona,
MOSICHUTE KaKHe BEJIUYUHBI TaM HUcHoib3ytoTcs. 12. [IpuBenute oCHOBHBIE (GOPMYIIBI AJIS
pacdera KoJu4ecTBa BemecTBa. Kakue BeIWUUHBI A1l 3TOro ucnoib3yrrcsa? 13. Uto Ttakoe
MpoCThIe U clokHbIe BemecTBa? [IpuBenure nx knaccudukanuro. 14. M3 4ero cocToaT OKCHIbI,
COJIM, KUCJIOThI, OCHOBaHUs? UTO Takoe KHUCIOTHbIe ocTaTku? [IpuBeaute mpuMepsl 3TUX
coequnenuit. 15. Uto Ttakoe skBuBajeHT? UTo Takoe (akTOp SKBUBAJCHTHOCTH M KaK OH
ob6o3Havaercs? Kak ero MmoxxHo paccuntath? J{J1s KaKMX 3JIEMEHTOB OH SIBJISICTCS IIOCTOSIHHBIM U
nouemy? IlpuBenute npumepsl. 16. Kak paccunTaTh 3KBUBAJICHTHYIO MacCy MPOCTHIX U
cioxHbix BemecTB? [IpuBeaure GopMybl, MOACHUTE KaKUE BEJIHMUYUHBI B HUX UCIOJIB3YIOTCS.
Kak o603HauaeTcs SKkBUBaJeHTHAs Macca, B uem uMepsetcsa? 17. Uto Takoe 3KBUBAJICHTHBIN
00beM raza? Kak ero moxxHo paccuurtats? [lpuBeaure dhopmyiny, MOICHUTE KaKUE BEITMIHMHBI
TaM ucnoap3ytwrcsa. 18. Chopmynupyiite 3aKOH JKBHBAJCHTOB, NPUBEIAUTE €TO0
MaTeMaTH4YeCcKoe BbIpaxeHue. IlpuBeaute npumep NPUMEHEHHUS 3TOTrO 3akoHa. 19.
CdopmynupyiiTe 3aKOH ITOCTOSTHCTBA cocTaBa BemecTBa. Yto takoe Oepromnuasi? [IpuBeaute
MpUMeEpHl BEIIECTB MOCTOSHHOTO M HemOCTOsHHOTO cocTaBa. 20. ChopmynupyiTe 3aKoH
ABoTazIpo M CIEACTBUA U3 HETO, osicHuTe Ha mpumepe. 21. ChopmynupyiiTe 3aK0H 00bEMHBIX
OTHOIIECHUH, MOSICHUTE, JJId KaKuX pacuyeToB OH mpuMeHuM. 22. Chopmynupyiite 3aKoH
COXpaHEHUS MacChl BEILIECTBA.

2. OQHEPTETUKA XUMHWYECKUX I[MTPOLUECCOB. XUMNWYECKAS TEPMO/MHAMUKA. 1.
Uto u3yyaeT xumuueckasa TepMoauHamMuka? 2. /laiite onpeaesieHUe MOHITHIO «XUMHUYECKast
cucteMay. 3. Ilepeuncinure TUMBI XUMUUYECKUX CUCTEM, TAUTE UX XapakTepUCTUKY. [IpuBeaure
npumepsl. 19 49595 4. Kakue mapaMeTpbl BIHAIOT HA TEPMOJIUHAMHYECKOE COCTOSIHUE
cuctembl? UTto Takoe cTaHAapTHbIE yciaoBuUs? 5. UeM xapakTepu3yeTcs TEPMOJIMHAMUYECKOE
paBHOBecue cuctembl? 6. Kakue Tumbl TepMOAMHAMHYECKUX MPOILIECCOB MOTYT MPOTEKaTh B
xuMudeckux cucremax? J[laiite mx xapaktepuctuky. 7. Chopmynupyite 1 3akoH
TEPMOJIMHAMUKH, 3alHIIUTE €ro MaTeMaTH4YecKoe BbIpakeHue. [laiite onpeneiaeHne MOHATHUAM
«TEIIoTa», «paboTa», «BHYTPEHHsS dHeprus». Kak MOXHO MHTEpNpPETHUPOBATh 3TOT 3aKOH
MPUMEHHUTENBHO K XuMUuueckomy mponeccy? 8. Kakas pabora daiie BCero coBepuaroTcs B
xuMmudeckux cucremax? Kak ee MoxHo paccuntars? 9. JlaiiTe onpenenenue sHtanbnuu. Kak ee
MOKHO paccuutaTh?. Kak ona o6o3navaercs, B yeM uamepsiercs? 10. Uto takoe TemioBoit
apdekt peaknuu? Kak oH 0603HauaeTcs, B 4eM U3MEPSAETCs, YEMY OH PaBEH MPHU MOCTOSTHHOM
nasineHun? JlaiiTe onpeaeseHue 3K30- U SHAOTEPMHUUYECKON peakunu. UYTo MOKHO CKa3aTh O
termioBoM 3¢ dexre oOpaTuMoro xumuueckoro nporecca? 11. Uro uzydaer repmoxumusa? Uto
Takoe TepMoxumuueckoe ypaBHeHue? Ilepeuncnure 0cOOEHHOCTH 3aIUCU TEPMOXUMHUYECKHUX
ypaBHeHu#l. 12. UTo Takoe cTaHmapTHas J>HTalbnus oOpa3zoBanus BemecTBa? Kak onHa
0003HayaeTcs, B UeM U3MEPSIETCA M Kakue 3Ha4eHUs1 MoxkeT npuHuMath? 13. Chopmynupyiite
3akoH ['ecca. [lossicHUTE CMBICT ATOro 3aKOHAa HAa NMPUMEPE XMMHUYECKOU peakunuu. 14.
Chopmynupyiite cineactsue u3 3akoHa ['ecca. I[IpuBenure MaTeMaTH4eCcKOE BBIpaKCHHUE,
MOSICHUTE, JIJIS pacueTa KaKoWd BEJIMYUHBI OHO NpuMeHsiercs. 15. Uto takoe sHTponus? B yem
OHa M3MepseTcs, Kak o0o3HadaeTcs? Kak ee moxxHo paccuntath? OT Kakux (akTOpOB OHA
3aBucHT? 16. [losgcHuTEe Ha nMpuMepe, KaK U3MEHSIETCS SHTPOMUS BEIIECTBA MPU MOBBIIICHUU
temnepaTypbl. C yeM cBsi3aHbl 3TH U3MeHEHUsA? B KakoMm arperaTHOoM COCTOSIHUU HHTPOMUS
camasi Bbicokas W mouemy? 17. UTo Takoe cTaHAapTHas YHTPOMNMS BEIIECTBA, KaK OHA
o0o3HavaeTcs, B ueM usmepsierca? 18. Kak M0OXHO paccuuTaTh M3MEHEHHE DHTPOIUH B
npouecce XuMUUYeckux peakuui? llpuBenure maremMaTrudyeckoe BbIpakeHue. 19.
Chopmynupyiite 2 3aKOH TepMOAUHAMUKH. I KaKUX CUCTEM OH MpuUMEeHUM? MoxeTt Ju
peakius npoTekaTh ¢ yMeHblleHueM sHTponuu? Kakue nBa gakrtopa ABASIOTCS ABUXKYLIEH
CUJION caMOoTIpou3BoJIbHOTO TIpoTekanus peakuuu? 20. Kak paccuurats sHepruto ['md6ca? Kak
oHa o0Oo3HavaeTcs, B 4yeM uamepsierca? Jyis dero ucmonb3yercs dta BenudnHa? KakoBbl
KPUTEPUN CaMOIIPOU3BOJILHOTO MPOTEKAHUS PEAKLIUK B IPSIMOM U OOPaTHOM HarpaBieHUH?

3. XUMNYECKASA KMHETUKA. XUMNWYECKOE PABHOBECHE. 1. Uto usyuaert
xuMuueckas kuHeTuka? 2. Uro takoe koHneHnTpamusa? Kak ona o6o3nauaercsa? Kak nzmensercs
KOHIICHTpALUs UCXOAHBIX peareHTOB U MPOJIYKTOB MpHU MpoTekaHnuu peakiuu? IlpuBenure
npumep. 3. JlaiiTe onpeeneHne CKOpocTu XuMuieckon peakiuu. Kak ona o6o3navaercsa? Kak
€€ MOXHO paccunTaTh? UTO Takoe 3jeMeHTapHbIi akT peakiuu? 4. UTo Takoe roMOTreHHbIE U
rereporennbie peakuuu? Ilpusenure npumepsl. 5. UTo Takoe oOpaTuMbple U HEOOpATUMBIE
peakiuu? IlpuBeaute mpumepsl. 6. OT KakuX (aKTOPOB 3aBUCHUT CKOPOCTh XMMHUUYECKOH
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peakuuu? 7. Kak u3MeHseTCs CKOPOCTh MPHU U3MEHEHHH CTEIEHU TUCIEPCHOCTH, arperaTHOro
COCTOSIHUS, BHEITHETO HEPreTuYecKoro Bo3necteusa? 8. Kak 3aBUCUT CKOPOCTh XMMUUYECKOU
peakuuu OT KOHIeHTpaluii peareHToB? 9. ChopmynupyiiTe 3aK0H JEUCTBYIOIIUX MacC s
CKOpoCTH XUMHYECKOW peakiuu. [IpuBenute ero maremaruueckoe BbipaxkeHue. [losacuure,
KaKHhe BEJIMYUHBI UCIOJb3YIOTCS B 3TOM BbIpaK€HHH. UTO Takoe KMHETUYECKOE ypaBHEHHE
peaknuun? Kakue ecth nmpaBuia 3anucu 3[AM s peakuuil ¢ yyacTueM TBEPABIX WU
razoo0pa3ueix BemecTB? 10. UTo Takoe KoHCTaHTa ckopocTu peakuun? Kak ona o6o3HavyaeTcs?
Ot yero ona 3aBucut? 20 49595 11. Kak 3aBHUCUT CKOPOCTh XUMHUUYECKOW pEaKIUU OT
temnepatypsl? OtBeT nosicaute. 12. Chopmynupyiite npasmwio Bant-I'odda, mpusenute ero
MartemMaTudeckoe BbipaxkeHue. 13. UTo mokassiBaeT TeMmepaTypHbIi K03 GHUIIMEHT CKOPOCTH
peaknuu? Kak oH o0o3HavaeTcss U yuemy MoxeT ObITh paBeH? 14. Uto Takoe 3 dhexTuBHOE
coynapenue yactun? Kak u3mMeHsieTcss sHEpreTUKa CUCTEMBbI MPU MEPexXoJe OT UCXOJTHBIX
peareHTam K npoaykram peakuuu? [IpuBeaure rpadudeckuii mpumep, oTBeT nosicaute. 15. Uto
TaKoe dHeprus akTuBanuu peakuu? Kak ona o6o3navaeTcs, B yeM uzmepsierca? OT dyero oHa
3aBUCUT? Kak CBsI3aHBI CKOPOCTh peakIMu U dHeprus aktuBauuu? 16. [IpuBenure ypaBHeHuUe
Appennyca. [losicHuTe, Kakiie BEIMUYHUHBI B HETO BXOAST U KaKyl0 3aBUCUMOCTh YCTaHaBIMBAET
310 ypaBHeHue. 17. Uto takoe karanuzatop? KakoB MexaHusM aeilcTBusa kartanuszatopa? 18.
[aiite onpenesieHMe XUMUUYECKOTO paBHOBecHUs. UTO Takoe paBHOBECHAs KOHIEHTpPAILUs
BemecTB? Kak ona o6o3nauaercsa? 19. Urto takoe koHcTaHTa paBHoBecusi? Kak oHa
o6o3Hauvaercsa? Hamumure MaTtemMaTHdecKoe BbIpaKE€HHE JJIs1 KOHCTAHTHI paBHOBECHS,
MOSICHUTE, KaKue BEJIMYUHBl TaM HCNoJb3yloTca? KakoBbl mpaBuiia 3alUCU KOHCTAHTBI
paBHOBECHS, €CJIM B XUMHUECKOW peaKIMy y4yacTBYIOT TBEP/bIe WM Ta3000pa3Hble BeliecTBa?
20. Kakue dakTopsl BIUAIOT Ha CMEIICHUE XUMUIECKOTO paBHOBecus? [losicHuTe, 4TO 03HAYaeT
CMEIIICHNE XUMHUUECKOTO PaBHOBECHS «BIIEBOY, «BIpaBo»? 21. Chopmynupyiite npunmun Jle-
[Marenve. Kyna cmemniaercss paBHOBECHE MPU MOBBIIICHUH WM MOHUKEHUU TEMIIEPaTyphl,
JaBJICHUSI, KOHIEHTpaluu?

4. QJIEKTPOXUMUYECKHUE ITPOLECCBHI. KOPPO3UA METAJUIOB. 1. Yro uzyuaer
ANIEKTPOXUMHUSI? 3a CYET Yero MpoTEeKalT AJIEKTpoXumMuueckue mnpoueccoli? 2. Uto takoe
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu? JlaliTe omnpeneneHue MOHATHSAM «CTENEHb
OKHCJICHUS», «BOCCTAHOBUTEIDY, OKUCIUTENbY, «OKHCIEHUEY, «BOCCTaHOBIEHHUEY. [IpuBenuTe
npuMepsbl. 3. Uto Takoe 351ekTpoabl? M3 yero u3 narotasnuparot? Kakue npouecchl NpoOUCXoasT
Ha MMOBEPXHOCTU METAJINYECKOT0 3JIEKTPO/Ia MPHU MOTPYKEHUH €r0 B PACTBOP MOHOB 3TOTO Ke
Metamia? 4. Kak oOpa3yeTcsi TBOWHON 3JIEKTPHUUYECKUM Cciaok? UTO Takoe AJIEKTPOIHBIN
noteHmuan? 5. Uto Takoe paBHOBECHBIN JIEKTPOAHBIN noTeHnnan? Kak oH o60o3HavyaeTcs, B
yeMm uszmepsercsa? Uto xapakrepusyeT 3ta BeanunHa? OT yero oHa 3aBucut? 6. Uto Takoe
CTaHAAPTHBIN BOJOPOAHBIN 3yiekTpoA? [nsg dero oH ucnonb3yercs? Uemy paBeH €ro
AJIEKTPOJIHBIA moTeHIHan? 7. YTo Takoe cTaHJapTHBIN 3JIEKTPOAHBIN MOTeHIMan Mmetamuia? Kak
OH 0003HavaeTcs, B YeM n3mepsiercs? Uto xapakrtepusyeT naHHas BenununHa? Kakue 3HaueHust
oHa MOkeT npuHUMaTh? 8. OT Kakux (HaKTOPOB 3aBUCHUT dIEKTPOAHBIN nmoTeHnuan? [Ipuseaure
MOJIHOE U COKpalleHHoe ypaBHeHus Hepucrta. [losicHuTte, kakue BeTWYMHBI TaM UCTIONb3YIOTCS.
B kakux ciydasix uCNoiab3yroTcs 3TH ypaBHEeHUA? 9. UTO moKa3bIBaeT Pl JIEKTPOXUMHUYECKHUX
HanpsbkeHuil metannoB? Kak pacnonoxeHsl meTayibl B 3ToM psaay? C udem cBsizaHa
BOCCTaHOBHUTENbHAsI cr1ocoOHOCTh MeTaiioB? 10. Uto Takoe ranbBaHnueckuii anement? 13 yero
oH coctouT? N300pa3ute ycTpolCTBO rabBaHUUECcKOTO eMenTa. 11. Kak 3apspkeHsl kaToa u
aHOJ B rajibBaHM4YeCKOM 3jieMeHTe? Kakue mpouecchl NpoTeKaT y ux nmoBepxHoctu? ['ne
BO3HHUKAET 3JIEKTPUUECKUN TOK B FaJIbBAHMUECKOM 3yieMeHTe? B kakoMm HampaBiIeHUM IBHKYTCS
AJIEKTPOHBI B rajbBaHuueckom syeMmeHTe? 12. Ha mpumepe raabBaHHYECKOTO 3JIEMEHTA
Hanusnsa-SIko0u pacckaXuTe Kakue 3JIEKTPOXMMHUYECKHE MPOLECChl TaM IMPOTEKAIOT.
Hanumure ypaBHeHHA peakuuil Ha katoae u aHoxe. 13. Kak 3amuceiBaeTcsi cxema
raibBaHnyeckoro aneMenrta? Ilpusenure npumep. 14. Uto Takoe 3JEKTpOABHXKYIIAs CUiia
raipbBaHn4eckoro aneMmenta? Kak ona o6o3Hauaercs, B ueM usMepsercs? Kak ee MoxHO
paccuutath? 15. Uto Takoe snekTposu3? M3 yero cocTouT cucremMa, rjae npoTekaeTt
anekTposnn3? M3o6pasute rpadudecku. 16. Kak 3apspkeHbl KaTOA U aHOJ MPH DIICKTPOIU3e?
Kakue nmpoueccel mpoTeKaloT y MOBEPXHOCTH 3JIEKTPoaoB? 17. Kakue THUNBI 3JE€KTPOIOB
HCTOJIB3YIOTCS TIpU 3iekTposin3e? M3 ywero onn usroraBnusaroTces? [IlpuBeaure npumepsl. 18.
KakoBbI 3aKOHOMEPHOCTH MPOTEKAHUS AJIEKTPOIn3a B paciuiaBax? Kakue mpomecchl NpoTeKaroT
Ha a”Hojae u karone? IIpuBenute nmpumep. 19. KakoBbl 3aKOHOMEPHOCTU MPOTEKAHUSA
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aNieKTpoau3a B pacTtBopax? Kakue mponeccsl NpoTeKarT Ha aHoae U katonae? IlpuBenute
npumepsl. 20. Chopmynupyiite 1 u 2 3akonsl Papazges. [IpuBeaure X MaTeMaTHUIECKOE
BbIpaxkeHue. [losicHuTe, Kakue BETUUYMHBI TaM UCIOIB3YIOTCS U UX €IUHULBI u3MepeHus. s
KaKHX pacyeToB MPUMEHUMBI 3TH 3aKOoHbI? 21. UTo Takoe Bhixoa mo TOKy? Kak ero MoxxHo
paccuutath? 22. Yto Takoe koppo3us MeTamuioB? Uem xapakTtepusyercs mpouecc Koppo3uu?
[ToueMy KOppO3Hsi HETATUBHO BJIHUSET HA METAJUIMYECKUE KOHCTPYKIMU U uzaenus? 23. Uro
Takoe XuMuueckas koppos3usi? B kakux cpenax oHa mpotekaeT? Kakue ObIBAIOT THUIIBI
xuMmudeckot kopposuu? [Ipuseaure npumepsl. 24. B yem 3akimovyaeTcs MEXaHU3M XUMUYECKOM
Koppo3uu? Hamumure ypaBHEHUS peakiluid, mpuBeauTe mpumepsl. 25. OT kakux (GpakTopoB
3aBUCUT CKOPOCTh XMMHUYECKON Koppo3uu? [loueMy y HEKOTOpPBIX METAJJIOB CO BPEMEHEM
CKOpOCTh Koppo3uu 3amemisiercs? Kakas cpema cmocoOCTByeT MPOTEKAHUIO KOPPO3UM?
[IpuBenute npumepsl. [loueMy ¢ pocToM TeMmepaTypbl CKOPOCTh KOPpPO3uHU Bo3pactaer? 26.
Kakue mecta B U31€HUsIX U KOHCTPYKIHUSAX SBJISIOTCS KOPPO3MOHHO OMACHBIMU U modyemy? 27.
Urto takoe 3ekTpoxumuueckas koppo3ua? B kakux cpegax oHa mporekaer? 28. B uem
3aKJII0YAETCS MEXaHU3M dJIEKTPOXUMHUYecKoi koppo3uu? Kakas cpena et crmocooctByer? 29.
Ha npumepe koppo3uu cTajyu KHCIOPOJAOM BO3AYyXa BO BIXKHOW cCpejie MOSICHUTE MEXaHU3M
MPOTEKAHUS JIEKTPOXUMHUUYECKOW Koppo3uu. 30. Kakue MeTamnbl Hambosee MoIBEp>KEHbI
koppo3un? [loueMy HEKOTOpbIE METalJIbl, HECMOTPSI Ha UX BBICOKYI0 BOCCTAHOBHUTEIbHYIO
CIIOCOOHOCTh, HE ToaBepratTcs koppo3uu? [IpuBenure mpumepsl TakKux meTaniaoB. 31.
[lepeuncnuTe METOIBI 3aLIMTHI METAJVIOB OT KOppo3uu. 32. UTo Takoe JIerupoBaHUE METAIIIOB?
Kakue BemjecTBa BBICTYMAIOT JISTUPYIOIUMHU J100OaBKaMU M KaK OHHU BJIMSIOT Ha CBOICTBa
Metajuia? [loueMy mpu JerupoBaHUM MeTajlja CKOPOCTh KOPpo3uu 3amenisercsa? Uem
00yCJIOBJIEHO TO, YTO COBPEMEHHBIC CTaju SABJIAIOTCS HepkaBewmumu? 33. Uto Takoe
3alUTHBIE MOKPBITUA? M3 dyero onun msroraBauBaroTcsa? 34. B yeM oTiimune KaTOAHBIX U
AQHOJHBIX METAJUIMYECKUX NOKpBITUW? [losicHUTE MeXaHMW3M 3allMThl TAKUX MOKPBITHM Ha
npuMepax. Kakue HegOCTaTKM €CTh y TOTO WJM MHOrO THna mokpeitus? 35. U3 yero
M3TOTaBIMBAIOT HEMETaJJIMuecKue 3amuTHeie nokpbiTusi? [lpuBenure mpumepsl. KakoBbl
HEIOCTAaTKN TaKuX MOKPBITUK? 36. Ha yeM OCHOBaHBI METO/IbI AJEKTPOXUMHUYECKON 3aIIUThHI?
[TosicHuTe MEXaHU3M FIEKTPOXUMHUECKOMN 3alIUThl HA IPUMEPE METOa MPOTEKTOPHOM 3aIIUThI
CTaJBbHOTO TPyOOMpOBOJIa B MOpPCKOM Boje. 37. UTo Takoe KaTOIHASA W aHOJHAs 3amuTa’?
[TosicHuTe MexaHu3M 3amuThl Ha nmpumepax. 38. Pacckaxure 00 M3MEHEHUU CBOWCTB
KOoppo3uoHHOU cpeanl. Kakumu criocobamu oHo gocturaercs? 39. Kakue dakTopsl HYyKHO
YYUTBHIBATh MPHU KOHCTPYUPOBAHUU H3JEIUN, YTOOBI MPEIOTBPATUTH MPOLECCH MPOTEKAHUS
KOppOo3uu?

5. PACTBOPBI. 1. Yto Takoe pacTBOp, paCTBOPEHHOE BEIIECTBO, pacTBoputens? [IpuBeaure
npumepsl. [IpuBenure knaccudukamuo pacTBOpoB. 2. KakoBbI ¢X0/1cTBa/OTIHYMS PACTBOPOB C
MEXaHUYECKUMH CMECSAMHU U XUMHUYECKHUMHU coeduHeHusMu? UYto u3 cebs mpeacTaBiseT
pacTBOp, COTJIACHO COBPEMEHHBIM mnpeacTaBiaeHuAM? 22 49595 3. Onummurte mporecc
pacTBOpPEHUs TBEPAOIo Tejia B XKUIAKOM pacTBoputene. Kak mpoucxoaut kpucramnuzanus? 4.
Uto Takoe koHueHTpanusa? UTo Takoe HACHIIEHHBIN, pa30aBIeHHBIN, KOHIICHTPUPOBAHHBIN
pactBop? 5. OnumuTe crnocoObl BHIPAXEHUSI KOHICHTPAIUU PACTBOPOB, MPHUBEIUTE
o6o3HaueHus1, GOpMyJIbl I pacueTa KOHIEHTpAIUi, eAMHUIBl U3MepeHus (MaccoBast 10,
MOJISIpHAsl J10Jisl, MOJspHas KOHILEHTpalus, MOJIsJbHAas KOHIIEHTpalHsi, HOpMajibHas
KOHIIeHTpauus, TUTp). Kak M0OkKHO KpaTKo 0003HAYUTh €JUHUIIBI U3MEPEHUS MOJSAPHOU U
HOpMaJibHOU KoHIeHTpanuu? IlpuBeaute npumep. Kak paccumThiBaeTcsi SKBUBAJICHT A
KUCIJIOT, OCHOBaHMWH, coyieii? 6. Uto Takoe pactBopuMocTh? IlpuBenure kiaccudpuraiuio
BEIIECTB 110 UX pacTBOpuUMocTU. Kak BIHsET MONSPHOCT BELIECTB HAa UX pacTBopuMocTh? Kax
BIIMSIET TEMIIEpaTypa Ha pacTBOPUMOCTh BelecTB? 7. UTO Takoe MmepeHachIleHHbIi pacTBop? B
KaKUX YCJIOBHSIX €r0 MOXHO MOJNYy4YUTh? B Kakux ciayyasx U30BITOK pacTBOPEHHOTO BEIIECTBA
HAaYMHAET BBINAAATh B OCAJ0K M3 NMEPEHACHIIIEHHOTO pacTBopa? 8. Kakue mpoiecchl IpoTeKaroT
npu obpaszoBaHum pactBopa? Kak m3ameHseTcs mpu 3TOM dHeprus cucteMmbr? Kakumu
dbakTopamu ompenaensiercsa TeminoBod 3ddekT mporecca pactBopenus? 9. Urto takoe
COJIbBATAITWS, THAPATAIINS, CONBBATHI, TUAPATHI? UTO MIPEACTABISIIOT COO0M KPUCTATIOTUAPATHI?
[IpuBenute mpumepsl. UeM o0ycioBieHo oOpa3oBanue kpuctammtoruaparo? 10. Uro takoe
AIIEKTPOJIUTHI, HEANEKTPOoJuThl? Kakue BemecTBa OTHOCSATCS K TOMY WM UHOMY TUIy? UTo
TaKoe 3JIEKTPOIUTHYECKas Auccouranus? YTo Takoe M30TOHUYECKUH KO3PIULIUEHT, YeMy OH
MOXET OBITh paBeH, oT 4ero 3aBucuT? 11. Uto Takoe crenens aucconuanuu? Kakue BemecTa
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OTHOCATCS K cIa0BbIM M CUJBbHBIM 3JIEKTpoauTaM U nmouemy? OT 4yero 3aBUCUT CTENEHb
nucconnanuu? 12. Yro Takoe kaxyumlaiacs CTEeNeHb Aucconuanuu? s kakux pacTBOPOB
npuMeHuMo 310 nousaTue? Kak ee moxxHo paccuutath? 13. Kak 3anuceiBaeTcs BbIpaKECHUE
KOHCTAHThl AUCCOIMALUU AJds CcIabbIX 3JeKTpoJuToB? OT 4ero 3aBUCUT KOHCTAaHTa
nuccormanun? Yto nmokassiBaet 31a BenuuuHa? 14. [IpuBenure 3akoH pa3BenecHus OcraBaibiaa.
Kak 3aBUCHT cTeneHb AHMCCOIMAIMU OT KOHIEHTpanuu l3iaektpoauta? 15. [IpuBenute
ypaBHEHHE JJIEKTPOJIUTUYECKON Auccoruanuu Boabl. K kakoMy THIy 3JIEKTPOJUTOB OHA
otHocutTca? 16. Uto Takoe moHHOE mpousBeneHue Boabsl? UeMy oHo paBHO? Uemy paBHaA
KOHIICHTpAIUsl MOHOB BOJAOPOJA U THAPOKCOrpyNI B HelTpaidbHOM pacTBope? KakoBo ux
COOTHOIIIEHUE B KUCJION M miesouHoit cpene? 17. Uto Takoe BogopoaHbIi noka3arens? Kakue
3HAYCHUS OH MOKeT npuHuMaTh? Kak oH paccunthiBaeTca? Kak onpenenuts xapakTep Cpeabl
10 3HAYECHUIO BOJIOpOoAHOTO noka3arensa? 18. UTo Takoe KoIMraTuBHbIE CBOMCTBA pacTBOPOB?
19. Yrto Takoe ocmoc? [losicaute, mpuBeaute npuMmep. Ha kakom Gpu3ndecKkom sIBICHUU OCHOBAaH
ocmoc? 20. Uto Ttakoe ocMoTuueckoe aaBieHue? [Ipu Kakux yCIOBUSIX ONpENesieTcs
ocMoTuueckoe aaBienne? Kak ero MoXHO paccuuTaTh I PaCTBOPOB HEIJIEKTPOIUTOB U
pactBopoB 2ekTpoauToB? [IpuBenure 3akon Bant-I'odda. [Jnsg kakux cucteM oH cripaBeiiB?
21. Kak u3MmeHseTcs JaBJIE€HUE HACBIIIEHHOTO Mapa pacTBOpa MO CPABHEHHUIO C YUCTHIM
pactBoputeneM? IIpuBenute 3akoH Payis Uisi HEAJIEKTPOJIUTOB U AIEKTPOIUTOB. 22. Kak
M3MEHSIOTCS TeMIlepaTypa 3aMep3aHus pacTBopa U TeMmIepaTrypa KHUIEHHUsS pacTBopa IO
CpPaBHEHUIO C YUCTHIM pacTBoputesneM? Kak MOKHO paccuuTaTth U3MEHEHHUE TeMIepaTyphbl s
HEAJIEKTPOJIMTOB U 3JEKTPOJIUTOB? OT 4ero 3aBUCIT KPUOCKOMUYECKast U 30YIITHOCKOHYECKast
MIOCTOSIHHBIE?

6. CTPOEHHME ATOMA. IIEPMOJMYECKUI 3AKOH 1 IEPUOJMYECKASI CUCTEMA
XUMNYECKUX 2JIEMEHTOB A.M.MEHAEJIEEBA. XUMHNYECKAS CBA3b 1. Onumure
MJIAaHETapHYI0 MOJENIbh CTPOeHUs aToMa (Mozens Pesepdopaa), mokaxure rpadpudecku. 2. Ha
4yeM OCHOBaHa COBpPEMEHHas MoJielib cTpoeHus aroMa? Kak paccMaTpuBaercst 31€KTpOH U 23
49595 ero nBmxenue B 3Tol momenu? 3. Uto Ttakoe anekTpoHHOe obmako? IlpuBeaute
rpaduuecku MpuMep JIEKTPOHHOro oOiaka atoMa Bojgopona. Kak m3MeHseTcs MIOTHOCTh
AJIIEKTPOHHOr0 00JlaKka Mo Mepe yaaleHus oOT siapa u nouemy? MMeeT 1 3JeKTpOHHOE 001aKo
rpanuiiel? 4. Uto takoe atomHast opoutans (AO)? [Touemy AO MOTYT UMETH pa3HbIE pa3Mepbl?
Kak 3To Brnimsier Ha cBoicTBa atoma? Kak o0o3HavaroTcsa rpaduuecku aTOMHBIE OpOUTAIIH,
9JIEKTPOHBI Ha opOutaisix? 5. [lepeuncinure KBaHTOBBIC Ynca. JJIsl 4€ro OHU UCTIOJB3YIOTCS ?
[Touemy HeNb3s1 OMHUCAThH DJIEKTPOH C MOMOIIBIO MOHATHMN Kiaccuueckon pusumku (Macca,
KOoOpAWHATa, UMNyJbC U T.1.)? 6. Kak o060o3HavaeTcs riiaBHOe kBaHTOoBoe umcio? Kakwue
3HAYE€HUs] MPUHHUMAET IJIaBHOE KBAHTOBOE uyucio? 3a 4To oHO orBeudaeT? Urto Takoe
SHEPTETUYCCKUHA YPOBEHB (IJIEKTPOHHBIN C0H)? 7. DIEKTPOHBI KAaKOTO YHEPreTHYECKOTO
YPOBHSA HMMEIOT HAUMEHBIIYIO 3HEpruto? DJIEKTPOHBI KAaKOTO SHEPreTUYEeCKOTOo ypPOBHS
HaxoasaTcs Hanmbosee OJU3KO0 K sAapy U nouemy? Kak cBsizaH pa3mep aTOMHOW opOuTanu u
riaaBHOe KBaHTOBoe uunciio? IlpuBenure rpadudeckuii mpuMep MHOTORJIEKTPOHHOTO aToMa,
nosicuuTe orBeT. 8. Kak o0o3HavyaeTcss moO00OYHOE KBAaHTOBOE YUCIO? 3a YTO OHO OTBEUYAET?
Kakwne 3nauenus ono npuaumaet? Kakoit popme opoutanu oHu cooTBeTCTBYIOT? [IpuBenute
rpadudyeckue npuMepbl. UTo Takoe sHepreTuueckuit moaypoBeHb? 9. Kak mpoumcxomut
pacuierieHue YHEPreTHYeCKuX ypoBHer Ha moaypoBHU? CKoIbkO AO M 3JEKTPOHOB MOXKET
BKJIIOYATh MOAYPOBEHB TOTo Wiu nHoro tuma? Ilokaxure rpadpudecku. 10. Kak o6o3nauaercs
MAarHUTHOE KBaHTOBOE 4MCia0? 3a 4TO OHO oTBevaeT? Kakue 3HaUYE€HUS OHO NPUHUMAET IS
opoutanei pazHoro tuna? IlpuBenure rpadudeckue nmpumepsl. 11. Uto takoe cnun? Kak
0003HauaeTcsi CMMHOBOE KBaHTOBOe uuciio? Kakue 3HaueHus oHo npuHumaetr? UTo Ttakoe
nmapajuiebHble U aHTHINapauieabHbie cnuHbl? [IpuBenute rpaduueckue mpumepsl. 12.
Chopmymnupyiite npuniu [laynu. CKOIbKO 37E€KTPOHOB MOTYT HAXOAUTHCS HA OJTHOW aTOMHOM
opoutanu? KakoBsl ux cnunsl? I[lpuBeaute rpaduyeckuii npumep. 13. Chopmynupyiite
npaBuio KieukoBckoro. OO0BsSCHUTE C €ro MOMOINbIO, MOYEMY MPH 3aNOJHEHUU
HPHEPreTUYECKUX YPOBHEH AJEKTpOHAMH CHayaja 3aloJIHAETCS YpOBEHb 0S, a IOTOM YKe
ypoBenb 5d. 14. Chopmynupyiite npaBuio ['yana. [IpuBenure rpadudeckuit mpumep maist d-
noaypoBHs. Kak OyneTr mpoucxoauTh MOJIOBUHHOE 3aMOJHeHUE 3Toro moaypoBHs? 15. Kakos
MOPSAJIOK 3aMOJHEHUS PHEPTETHYECKUX YPOBHEW U MOAypoBHEH? UTO Takoe 3JEeKTpOHHAas
KoH(purypanus aroma (3nekTponHas Gopmyna)? Kak ona 3anuceiBaercs? Kakue aneKkTpoHHBIE
KOoH(pHUTYypauu sSBIs0TCSA ycToiuuBbiMu? 16. ChopmynupyiiTe nepuoanueckuii 3akoH. 17.
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Kaxkyto ctpykrypy umeet tabnuma MenneneeBa? YKaxKHUTe, Kak ONPEACIUTh MEPHOI, TPYIIITY,
noarpymmy. 18. C Touku 3peHHs SJIEKTPOHHOW KOH(PUTYpAIIMU aTOMa, YTO MOKa3bIBa€T HOMEP
AJIEMEHTAa B IEPUOJUYECKON cucTeMe, HOMEp rpymibl, Homep nepuoaa? Ilpuseaure npumep. 19.
Ha kakue ceMeiicTBa pa3nensroTcs dJeMeHThl B Tabimie MenaeneeBa? UeM 310 00ycioBieHO?
Kakumu cBoiicTBaMH OHHM oOnamarT (MeTalnuueckue, HeMeTalnudeckue)? K kakum
ceMeMcTBaM OTHOCSITCS DJIEMEHTHI TJIaBHBIX U Mo0ouHbIX noarpymnmn? [IpuBeaure nmpumepsl. Kak
U3MEHSIOTCA MEeTaJJMYyeCcKue M HeMeTaJJMueCKue CBOICTBa Mo mepuojaMm U rpymnmnam?
[IpuBenute npumepsl. 20. UeM onpeaensieTcsi BaAJJEHTHOCTh XUMHYECKOTO AJIEMEHTA B IJIaBHBIX
U no6ouHsIx noarpynnax? Kakue 31eKTpOHBI ABISIOTCS BaJC€HTHBIMU MU MOTYT NMPUHUMATh
y4dacTue B oOpa3zoBaHuu xuMmudeckou cBsa3u? 21. Uro takoe sHeprus nonuszanuu? Kak ona
U3MEeHseTCs 1Mo nepuoAaM u rpynmam? Oo0bwsicauTe nmouemy. IlpuBenure mpumepsl. Kak sto
BIIUSIET HA XUMUYECKHE CBOMCTBA JIEMEHTOB? Y KaKUX 3J€MEHTOB HU3KHE SHEPTUU MOHHU3ALUU
u nouemy? 22. Uto Takoe CpoACTBO K 3JIeKTpoHY? Kak OHO M3MEHseTCS MO MepuoaaM U
rpynnam? OO6bsicHuTe modemy. [IlpuBenure mpumepsl. Kak OHO BIMSET HA XUMUYECKHE
CBOMCTBA 3JIEMEHTOB? Y KaKHX 3JIEMEHTOB BBICOKOE CPOJICTBO K AJIEKTPOHY U nouemy? 23. Kak
M3MEHSIOTCS paJuychl aTOMOB M MOHOB MO mepuojam u rpynmnam? Kak 3To BiusieTr Ha
XUMHUYECKHE CBOMCTBA 37ieMeHTOB? [IpuBeauTe nmpuMepsl. Y KakuxX JIEMEHTOB CaMble OOJIbIITNE
panuycel u nouemy? 24 49595 24. Yto Takoe 3iaeKTpooTpulaTeibHOCTh? Kak oHa u3mensercs
no nepuonaM u rpynnam? Kak Biuser Ha XUMHUYECKHE CBOMCTBa 31eMeHTOB? IlpuBenute
NpUMEPHI. Y KaKUX 3JIEMEHTOB camasl BbICOKas 3JIEKTPOOTpHULIATeAbHOCTH? 25. UTo Takoe
OKHMCJIUTEIbHbIE, BOCCTAHOBUTEJbHBIE cBOMcTBAa? Kak OHM M3MEHSIOTCA MO MEpuoaaMm u
rpynmnam? Kak 3To cBsi3aHO C 3JIEKTpOHHBIM cTpoeHueM aroma? [IpuBenurte npumepsl. Kakue
BEILIECTBA SIBJIAIOTCA XOPOUIMMU BOCCTAHOBUTEISAMHU, a KaKUe OKUCIUTEIIMU U nouemy? 26.
Uem ompenenstoTcs xuMuueckue U (pusmueckue cBoiicTBa BemecTBa? 27. UTo Takoe
xuMmudeckas cBsi3b? Kakyro mpupoay, coriiacHO COBpPEMEHHBIM MpEACTaBICHUSM, UMEET
xumudeckas cBsi3b? Kak U3MEeHSTCS SHEpTUsi CUCTEMBI PU 00pa30BaHUU XUMUYECKOM CBS3U U
Kakue cuibl ee oOycnaBnuBarT? 28. [IpuBeaure npumep oOpa3oBaHUsT XUMUUECKON CBSI3H B
MoJieKyJie Bojgopoaa. YTo Takoe MojekynsipHas opOutans? KakuMu HOJKHBI ObITH CIUHBI
B3aMMOJICUCTBYIOIIUX 3JICKTPOHOB, YTOOBI oOpa3oBanach xumuueckas cBsa3p? 29. Jlaite
OmpeieNIeHUs XapaKTepUCTHKAM XUMHYECKOM CBSI3U: JUIMHA CBSI3M, BaJ€HTHBIN yIroj, SHEpPrus
cBs3u. B kakux equHunax oHu uamepsarores? Kak 3aBucuT sHeprus cBsizu OT ee JnHbI? Kakas
CBsI3b siBIsieTCs Hanbosee mpounoit? 30. [lepeuncnure OCHOBHBIE BUJIBI XUMUYECKON CBS3H. 3 1.
JaiiTe onmpeneieHre KOBaJIEHTHOM CBsI3U. 3a cUYeT 4yero oHa oOpasyercs? 32. Uem 00yCIOBIICHBI
HampaBJICHHOCTh W HACHIIAEMOCTh KoBaJieHTHOU cBs3u? 33. Kak oOpasyeTrcss KoBajlleHTHAs
CBsI3b MO oOMeHHOMY MexaHu3My? Kakue 3JeKTpOHBI MOTYT HpPHUHHMAaTh y4dacTHE B
obpazoBanuu cBs3u? [lpuBenure rpaduyeckuii mpumep. 34. [louemy XuMu4ecKkas CBs3b MOKET
obnanate moasipHOCTHIO? UeM 00ycioBiaeHa nmoiasipHocTh cBsa3u? [IpuBenure nmpumep moasspHO
MOJIEKYJIbI, TIOSICHUTE, YTO Takoe d(PhEeKTUBHBIN 3apsij, JMEKTPUUCCKUN MOMEHT JAUIONsA. 35.
UYro Takoe KOBaJIEHTHAs MOJIApHAs U KOBAJICHTHas HemoJispHas cBsA3b? llpuBeaure npumepsl
BEIIECTB C dTUMHU THIaMH cBs3u. 36. Kak oOpa3yeTrcs KoBajeHTHas CBS3b MO JOHOPHO-
axKmenTopHomy Mexanusmy? 37. JlaliTe onpeaeneHue MOHATUIO BAJIEHTHOCTh. Kak MOXHO
ONPEJIECNIUTh BAJIEHTHOCTH 3JieMeHTa? Kakue 371eMeHThl UMEIOT MOCTOSIHHYIO BaJI€HTHOCTh? 38.
Uewm 00ycIiioBlIeHa BaJIGHTHOCTD, COTJIACHO METO/Iy BJICHTHBIX CBsi3el? UTo Takoe OCHOBHOE U
BO30yxkaeHHOe cocTossHUe atoMa? [IpuBenute npumepsl. 38. Kakue 37I€KTpOHBI SABISIOTCS
BaJICHTHBIMH 1151 S,p,d,f — amemenToB? 39. Uem ompezenseTcs mpoCTpaHCTBEHHAS CTPYKYTypa
Mosekyn? [louemy Mosekyibl UMEIOT pa3Hyto hopmy? 40. JlaiiTe onpeaeneHue TUIIAM CBSI3U 110
MIePEeKPBIBAHUIO OpOUTANICH: G, T U O-CcBsA3sAM. KakuMu TunmamMu opOuTaneil oHun oopa3yroTces?
[IpuBenute rpaduueckue npumepsl. CpaBHUTE NMPOYHOCTHh G- U mcBsA3u. 41. UTto Takoe
KpaTHOCTh cBs3u? IlpuBeaure mpumep oOpa3oBaHMs OJWHAPHOM, TBOWHOM, TPOMHOM CBS3H.
Kakumu TumaMu CBSI3W 1O MEpEKPBIBAHWIO opOuTaneid oOpa3oBaHa OJWMHApHAas, ABOWHA,
TpoiHas cBa3b? CpaBHHUTE MPOYHOCTH ITHX CBs3el. 42. Uto Takoe rubpuauzanus? Kakos ee
Mexanu3M? Kak mpoucxoaut sp-, sp2, sp3 — rubpuauzanus? Kakywo reoMeTpur0 UMEIOT
MOJIEKYJIBI ¢ TAKUM THUIIOM THOpHUIM3alHMH Y IeHTpadbHoro aroma? [IpuBeaure mpumepsl. 43.
Pacckaxkute o ctpoeHuu TBepAbIX Tesl. UTo u3 cels npeacTaBisieT KpUcTaliInueckas pemerka?
[TIpuBenute nmpumep. UTo xapakTepus3yeT SHEPrus KpucTtaaandeckou pemetku? Ilepeunciure
XUMUYECKUE THUIbl KPUCTAIIIMYECKUX pemieTok. 44. UTo u3 ceds mpeAcTaBisieT MOJIEKyJIsspHas
KpUCTaJUIMYecKas pemerka? Kakue yacTuibl HaXOIUTCA B y3lax pemerku? Kakon Tun cBA3u
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10.

11.

12.

13.

MEXIy y3J1lamu pemieTkn? KakoBa sHeprusi Tako Kpuctamindeckon pemerku? Kakue Bemecta
MOTYT 00pa30BBIBATh MOJICKYJISIPHBIC KpUCTAIH4Yeckue permeTku? [IpuBenure npumeps. 45.
UYro u3 cedst mpeacTaBisieT aToMHas Kpuctaminyeckas pemietka? Kakue yacTuibl HAXOAUTCS B
y3inax pemeTku? Kakoil TUI CBSI3M MEXIYy y3j1amu pemeTku? KakoBa 3Heprusi Takou
KpucTtajuinuecko pemeTkn?Kakue BemecTBa MOTYT OOpa30BBIBATH MOJIEKYJISPHBIE
kpuctannuueckue pemetku? I[IpuBenute npumepsl. KakoB MexaHu3M 0O0pa3oBaHHS HOHHOM
cBs3u? UeM XapakTepu3yeTcss MOHHOCTh CBI3U? YeM oTianyaeTcsi KOBaJIeHTHas MOJIsIpHas CBA3b
oT noHHo#? [loueMy MOHHAs CBS3b HE 00JaJaeT HAMPABICHHOCTHIO M HACKHIIIAEMOCThIO? 47.
UYro u3 cels mpencTaBiseT MOHHAS KpUcTajuinueckas pemerka? Kakue yacTullbl HaX0IUTCA B
y3inax pemeTku? Kakoil TUI CBSI3M MEXIy y3j1amu pemeTku? KakoBa 3Heprusi Takou
Kpuctamnudyeckoil pemetku? Kakue BeniectBa MOryT 00pa3oBbIBaTh HOHHBIE KPUCTAJIIMUECKHE
pemetku? IlpuBenute mpumepsl. 48. Uto m3 cebs mpencTtaBiaseT MeTauindyeckas
KpucTtayuinueckas pemerka? Kakue gacTUIlbl HAXOAUTCS B y3Jax pemieTku? Yem oOycioBieHa
CBSI3M MeXIy y3iaMu pemetku? [louemy B KpHUCTaNIMUECKOW pelIeTKe MeTajlla 3JIEKTOHBI
HeJokanu3oBaHbl? KakoBa sHeprus Takou Kpuctamnueckon pemerku? Kakue BemecTsa MOTyT
00pa30BBIBATh METAUIMUECKHE KpucTammndeckue pemerku? [IpuBemute mpumepsi. 49.
CpaBHUTE MNPOYHOCTH, TeMIEpaTypbl IJaBJI€HUS, MEXaHHYECKHE CBOWCTBA,
3JEKTPONPOBOJIHOCTb, TEIJIONPOBOJAHOCTD, JIETYYECTh Pa3HbIX TUIOB KPHUCTAIIIMYECKUX
pemeTok. OOBACHHUTE, TTOYEMY OHHM 00JIaJIaf0T TEMH WJIM WHBIMH CBOMCTBaMU?

9.1.6. IlpuMepHBIi MepedeHb BOMPOCOB sl 3a1UTHI J1a00PATOPHBIX padoT

. JlaliTe ompeneneHue MOHATUIO «XUMHUUYECKass cucreMay. [lepeducnure TUNBI XUMHUYECKUX

CHUCTEM, JaliTe MX XapakTepucTuky. K KakoMy TUIy XMMHYECKOW CUCTEMBI OTHOCHUTCS
Kajopumetp?

Yro Takoe temnoBoit 3dgdekt peakuun? Kak on ob6o3Havaercs, B 4eM H3MepseTCs, YeMy OH
paBeH IIpU IIOCTOSIHHOM JaBieHun? Jlaiite onpeneneHue 3K30- U 3HAOTEPMUYECKON pEeaKLUu.
Peakuus kakoro Tura npoTeKaeT B JaHHOM 3KCIIEpUMEHTE?

Kak onpenennts MakCUMalIbHYIO T€MIEpaTypy NPOBOJAMMOIO IIpolecca U paccuuTaTh Ha
OCHOBE JKCIIEPUMEHTAJIBHBIX JAHHBIX TEIUIOBOM 3P HEKT peakuu?

Chopmynupyiite 3axkon ['ecca. [losicHUTE CMBICT 3TOr0 3aKOHA HAa MpPUMEpPE MPOBOIUMOM
XUMHUUYECKOHN pEAKIUU.

. Bemonnsercs nu 3akoH ['ecca B manHOM 3kcriepumeHTe? Uem oOycloBleHa MOTPEIIHOCTh

JKCIIEpUMEHTa?
Yro Takoe CKOPOCTh XMMUYECKOH peakIiy, OT KaKUX (PaKTOpOB OHa 3aBUCUT?

. Kak 3aBucuT cCkopocTh peakuuu OT IpUpOobl pearupyromux Beniects? [loueMy nuHK BCTynaer

B PEAKIMIO C KUCIOTOH OoJiee akTUBHO, 4eM 0J10BO? [loueMy CKOpPOCTh peakIMu IIMHKA C
pa3HbIMM KMCIIOTAMH pa3inyHa’?

. Kak 3aBUCUT CKOPOCTBH peakI UM OT CTENEHHM U3MEIbUEHHOCTH BemecTB? Ilouemy npu

pacTHpaHUM HUTpaATa CBUHIA U HOAUIA Kajaus NOsBIAETCS KenTas okpacka? C 4yeM CBA3aHO
yCHJIEHUE OKpaIIMBaHUs NMPHU A00aBieHnH Boabl? [lodeMy peakiusi KUCIOThI ¢ KyCOUYKOM Mela
UJET MEAJICHHEE, YEM C TIOPOIIKOM?

. Kak 3aBHCHUT CKOpOCTH peakLMu OT KOHIIEHTpalUMHU HUCXOIHBIX peareHToB? Ilouemy mpu

CMELIMBAHUH PACTBOPOB THOCYJIb(paTa HATPUS U CEPHOU KHUCIOTHI cMech MyTHeeT? Kakum
JOJKEeH OBITh BUJ Tpaduka 3aBUCHUMOCTH CKOPOCTH PEaKkLUU OT KOHLUEHTPALUU THOCYIb(para
HaTpus?

Kak 3aBHCHT CKOPOCTBH peakiuu oT TeMieparypsl? Beimonnsercs au npasuio Bant-I'opda nist
IPOBEICHHOTO IKCIepuMenTa? 3anuiuTe ypaBHeHe Appenuyca. Kakum nomkeH ObITh Tpaduk
3aBHCHUMOCTH CKOPOCTH PEAKIIUH OT TEMIIEpaTyphl?

Yro Takoe xumnueckoe paBHoBecue? Kak BiIuseT U3MEHEHUE KOHIIEHTpPALUM peareHToB Ha
CMEILEHNE XMMHUUECKOro paBHOBecusa? Kak MeHseTCs OKpacka pacTBOpa IpU CMEIIMBAaHUU
pPacTBOPOB XJIOpHUAA XKeje3a U poAaHuaa kanus? Kak mMeHsercs okpacka npu A00aBIEHUU K
II0JIyY€HHOMY PACTBOPY UCXOAHBIX PEAreHTOB U MPOIYKTOB pEaKLUU U o4emy?

Yto takoe 3yexTposnn3? M3 yero coctouT aiekTponuTHueckas sueiika? K xakomy tumy
AIIEKTPOAOB OTHOCATCS METHBIN U TPaUTOBBIC IIEKTPOIbI?

KakoBbl nmpaBuia aiexTposinia B pactBopax? Kakue npoaykTsl 00pa3yroTcs Ha KaToje U aHOJe
IIPU 3JIEKTPOJIM3E BOJHOTO pacTBopa cyibdara mean? Kak Oyaer mporekarb 3JeKTPOIN3, €CIU
CIIyCTs KaKO€-TO BpeMs IOMEHSTH ITOJIFOCHI ICTOYHMKA TOKa?
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14. Kak mpoTekaeT 3JeKTpOan3 pacTBopa cyjbdara HUKEIs ¢ MeaHbIM aHogoMm? Kak meTomom
AIIEKTPOJIN3a HAHECTH METAJUINYECKOE MOKPHITHE HAa METAJUIMYECKYIO 1eTajb?

15. Kak npoTekaeT 3J1eKTpPOIn3 pacTBOpPa CEPHOM KUCIOTHI ¢ MeaHbIM aHoaoM? Ilouemy cnycts
KaKOoe-TO BpeMs pacTBOp OKpaluBaeTcs B roiny6oii nper? Kak nmpoucxomur nepeHoc Meau ¢
aHoza Ha Katon’?

16. Urto Takoe koppo3usi MeTaiuioB? KakoB MeXaHU3M 3JIEKTPOXUMHUYECKOU KOPPO3UU?

17. TloyeMy Npu KOHTAKTE€ LIMHKA C CEPHOW KHMCJIOTOW HaOIIOJaeTCs BBIACJICHHE Ta3a, a MpHu
KOHTAKT€ M€ C CEpHOU KUCIOTOM - HET? C 4eM CBA3aHO MHTEHCUBHOE BBIJCICHUE ra3a Mpu
KOHTAaKT€ MEJHU U LIMHKA B paCTBOPE CEPHOU KHUCIOTHI?

18. TloueMy mpu MOTpyEHUU AITIOMUHHEBOU TJIACTUHKH B PacTBOp Cyib(ara MeIu U CepHOU
KHCJIOTHI peakuusi He HabmogaeTca? C yeM cBs3aHO MPOTEKaHHWE PEaKIUu IMpH 100aBICHUU
pacTBopa xjopuaa HaTpusi? YUTo NpOUCXOAUT CITYCTS BPEMS C aJJFOMUHUEBOM TIACTUHKOM?

19. Uto Takoe pacTtBOp, U3 4ero oH coctouT? KakoBbl COCOOBI BBIpAXKEHHUSI KOHICHTPAIIUN
pacTBOpOB?

20. KakoBsl criocoObI MPUTOTOBICHUST pacTBOpoB? UTo Takoe HaBecka? Kak MpUroTOBUTH pacTBOP
COJIM U3 KpUcTajuioruapara?

21. ITouemy mpu pacTBOPEHHUH BEIIECTB HAOIIOAIOTCS BBIICIICHHE WIIH MorionieHre teria? Kakoi
TeTI0BOM 3 deKT HabII01aeTCs IPU PACTBOPEHUN HUTPATa aMMOHUS ¥ THIPOKCHIA Kaus?

22. 4) Kak 3aBHCHT pacTBOPHUMOCTH BEIIECTB OT Temmneparypsi? [lodemy npu oxiaxaeHUu pacTBopa
COJIM U3 HETO BBIJCISIIOTCS KPUCTAJIIbI?

23. Uto Takoe BOAOPOJHBIN MoKa3zaTenb? Kak ompeaenuTs peakuuio cpeabl? YTo Takoe
WHJIUKATOPBI, KAKOB IPUHIIUI UX JECUCTBUA?

24. Yto Takoe nmepeHachleHHbIH pacTBOp? Kak ero moxxHo momyuuts? [louemy npu nobGaBineHun
KPUCTAJJIMKOB THOCYJIb(aTa HATPUS U MEXaHUYECKOM BO3JEHCTBUU Ha PAcTBOP HAYMHAETCS
BEIIIaJICHUE OcaaKa?

25. Uto Takoe kpuctamioruapartel? [louemy nmpu HarpeBaHUM KpUCTAILIOTHApPATa CyiabdaTa Meau
OH MEHSET OKpPACKY, a MpH 100aBJIEHNHU BOJIbI CHOBA CTAHOBUTCS TOIy00ro 1Bera’?

9.1.7. Tembl 1a00paTOPHBIX padOT

Onpenenenue TemoBoro 3¢gdexra peakunu HeUTpaIu3auu
CKOpOCTh XMMHUYECKOHN peakMi. XUMUYECKOE PABHOBECHE.
Onektponus. Kopposus.

PacTtBopbI.

L=

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHuss TUCUUILIAHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAEPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
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TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHAaJIe M0 TUCIUIUINHE.

Bce Buabl pabot, KOTOpble YKa3zaHbl B paboueii mporpaMMsl (3a HCKIIOYEHHEM TECTOBBIX BOIPOCOB
1 YCTHOTO OIPOCa) TOJIKHBI OBITH BBIMIOJIHEHBI CTYJEHTAMH B MHCbMEHHOM BH/IE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBanue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMueHUsIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [jisi Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTpUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JL1s1 SN ¢ HApYIIEeHUsIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hopMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acepannu kadenpst POTOM

npotokoa Ne 69 or«13 » 11  2020rT.
COI'TACOBAHO:
JlomKHOCTD Nuunmansr, pamunms IToamuce

3aBeayromnuii BeITyckaromnieit kag. POTOM B.1. Tyes CornacoBaso,
a755e75e-6728-43c8-
b7¢9-755t5cd688d8

3aBenyromuii obecrneunBatomieit kagp. POTOM B.U. Tyes CornacoBaHo,
a755e75e-6728-43c8-
b7¢9-755f5cd688d8

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,

fa63922b-1fce-4aba-
845d-9¢e7670b004c

IKCIIEPTHBI:

Houent, kap. POTOM

H.H. Hecmenosa

CormacoBaHno,
eebb9cff-fbf0-4a31-
a395-8¢a66¢97¢745

Homent, kap. POTOM

B.C. ConmaTkuda

Cornacosano,
201912 1b-db84-4e42-
8e40-98cd2ddd9cbe

PA3PABOTAHO:

Homent, kap. POTOM

M.B. Tuxonosa

Pazpabotano,
de7abc41-927c-4576-
a878-17071075b8e4
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