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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHUE TEOPETUUECKUX NPEACTABICHUM O CBOMCTBAX XMMHUUYECKUX BEIIECTB U
MAaTEpUaAIOB, IPUMEHSAEMBIX B KOHCTPYKTOPCKON JEATEIBHOCTH, U 3aKOHOMEPHOCTSAX XUMHUYECKUX U
(GU3UKO-XUMUUECKUX IMPOIECCOB, JIEKAIIUX B OCHOBE TEXHOJOTHH SJIEKTPOHHBIX CPEICTB U
IIPOTEKAIOIIUX B IPOLECCe UX JKCIUTyaTallUu.

1.2. 3agauy AUCHUILIUHBI

1. N3ydenue ¢puznueckux, XUMHUECKUX U ANEKTPOPHU3NYECKUX CBOWCTB BEUIECTB U MAaTEPHAIIOB,
MIPUMEHSIEMBIX B KOHCTPYKTOPCKOM €S TEIbHOCTH.

2. N3ydyeHne 3aKOHOMEPHOCTEH XMMHUYECKUX M (PU3MKO-XMMUUYECKUX MPOLIECCOB, JIEKAIUX B
OCHOBE TEXHOJOTHUHU BJIEKTPOHHBIX CPEICTB M MPOTEKAIOUUX B MPOIECCE UX IKCIUIyaTaluu IMOJ]
BIIUSTHUEM PA3INYHBIX (PAKTOPOB.

3. ®opMHUPOBAHUE HABBIKOB SKCIIEPUMEHTAIBHBIX UCCIEAOBAHMM JJIs1 aHAJIM3a CBOMCTB BEUIECTB U
MaTepHaoB.

4. ®opmupoBaHUE MPEACTABICHUN O MPAKTUYECKOM NPUMEHEHUU XUMHUYECKHX BEIIECTB U
MaTepuajgoB B KOHCTPYKTOPCKOM NeATeTbHOCTH, U3MEHEHUH UX CBOMCTB IO/ BO3JEHCTBUEM (PAaKTOPOB
OKpYKaloIleil Cpeabl.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Ooka gucrmiing: O0g3aTebHas 4acTh.

Monyne quctumiinH: Moayns HanpaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.02.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUITMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
UCTIOJIb30BaTh
MOJIOKEHHUSI, 3aKOHBI U
METOBI €CTECTBEHHBIX
HAyK U MaTeMaTHKH IS
peleHus 3aaa4
WHXECHEPHOU
JeSITeTbHOCTH

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
C€CTCCTBCHHBIX HaYK n
MAaTCMAaTUKU

OmnuceiBaeT pU3NIECKUE, XAMHUECKUE U
AIIEKTPO(U3NIECKHIE CBOMCTBA XUMHUECKUX
BEILIECTB U MAaTEPUAJIOB, IPUMEHSIEMBIX B
KOHCTPYKTOPCKOM JIE€ATEIHOCTH; TIOHUMAET
OCHOBBI XUMHUYECKHUX U (PU3UKO-XUMHUECKUX
IIPOLIECCOB, JIEXKAIIUX B OCHOBE COBPEMEHHBIX
TEXHOJIOTMH 3JIEKTPOHHBIX CPEACTB U
IIPOTEKAIOIIUX B IIPOLIECCE UX IKCILTYaTALNH

OIIK-1.2. Ymeer
aHaJM3UPOBATH MTPOOIIEMBI,
MPOIIECCHI U SIBJICHUS B
obnactu HU3MKH,
UCTIOJIB30BaTh HA MIPAKTHUKE
0a30BbIC 3HAHWS U METO/IbI
(UBUYECKUX MCCIIeIOBAHUN, a
TaKXe yMeeT IIPUMEHSTh
METOJIBI pEIICHUS
MaTeMaTHYECKUX 3a7a4 B
npodecCuoHaIbHON 00J1aCcTH

AHanusupyeT XuMuieckue u pusnKo-
XUMHUYECKHE MPOLIECCHI, TPOTEKAIOIINE B
MIPOLIECCE U3TOTOBIICHUS U SKCIUTyaTalluu
TEXHUUYECKUX YCTPOUCTB, OMpenessieT
CIocoObI 3alIUTHI OT BO3JEHCTBUS
OKpYXaIoIIeil cpeapbl

OIIK-1.3. Bnaneer
MPaKTUYECKUMHU HaBbIKAMU
pelIeHUs] UHKEHEPHBIX 3a]1a4

[Tpumensier pyHaMeHTaIbHbIE 3HAHUS B
001aCTH XUMHH IS PELICHUs
npodeccOHaIbHBIX 3aj1ay, BIAJEET
HaBBbIKAMU TIOCTAHOBKHU U NPOBEICHHUS
HKCIIEpUMEHTA, 00pabOTKH pe3yIbTaTOB U

(bOopMyIMPOBKH BBHIBOJIOB

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aromuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuie 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh JUCIHUIUIMHBI [0 BUAAM y4eOHOU AesITeIbHOCTH
o Becero |Cemectpsl
Bunel yueOHOI nesTeNbHOCTH
4acoB |4 cemecTp
KonTakTHas aynuTopHasi padora 00y4aomuxcs ¢ npenojaparesaeM, Bcero 60 60
JIeKIIMOHHEBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATUS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 48 48
BHeayIMTOpHAasi padoTa 00y4alImMXxcs ¢ npemnoaaBaresieM, BCero
Hanucanue KoHCIIEKTa CaMOTIOATOTOBKHU 6 6
[ToaroroBka K TECTHPOBAHUIO 6 6
BrinosHeHNEe MHAWBUAYTBHOTO 3a1aHUS 5 5
IloaroroBka K 3a4eTy 11 11
IToaroToBKa K KOJJIOKBUYMY 10 10
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHO padboTe 3 3
[ToaroroBka k mabopatopHoii paboTe, HAMKCAHUE OTYETa 3 3
3
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[ToaroroBka MyJIbTUMEIUUHON MPE3CHTALIUN 4 4

Oo0mast Tpy10eMKOCTD (B Yacax) 108 108

Oo0mas TpynoemMkocTh (B 3.e.) 3 3

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM TEATEILHOCTH

Jlek. Cawm. |Bcero uacoB
Haspanwust pazaenos (Tem) JUCHUILTAHBL | 3aH., lpax. | JIad, pao., (6e3 PopmHpyewmbie
3aH., 4 | pao. KOMITETEHITHH
q q JK3aMeHa)
4 cemecTp
1 OcHOBHBIE MMOHSTHUS U 3aKOHBI XUMHUH. 4 2 - 4 10 OIIK-1
Knaccudukanus XuMHUYECKUX BEILIECTB
2 DHepreTuka XMMHUYECKUX MPOIECCOB. 3 2 4 9 18 OIIK-1
XuMHU4YeCKask TEPMOJIUHAMUKA.
3 XuMnueckas KHHETHUKA. XUMUYECKOe 4 4 4 10 22 OIIK-1
paBHOBECHE.
4 DJIeKTPOXUMHUYECKHUE TTPOIECCHI. 6 4 8 11 29 OIIK-1
Koppo3us metannos.
5 PactBOpBI 4 2 - 7 13 OIIK-1
6 Ctpoenue aroma. [leproanyeckumii 5 4 - 5 14 OIIK-1
3aKOH. XMMUYECKas CBS3b.
7 IlpyuMeHeHne 3aKOHOB XUMUH JJIsI - - - 2 2 OIIK-1
OTHMCaHUs CBOICTB BEILIECTB U
MaTEepUajIOB, UCIOIb3YEMBbIX AJIs
CO3aHUS AIEKTPOHHBIX CPEICTB
Hroro 3a cemectp| 26 18 16 48 108
Hrtoro| 26 18 16 48 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pa3iesioB (TeM) TUCUUILIMHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0ywmIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.Y. 11O JICKIIUSIM)

TpynoemkocTs
HasBanus paznenoB | Coxeprxanue pa3aenos (TeM) JUCIUTUTNHBI (B (HeKIHOHHbIe dopmupyembie
(TemM) MUCIMIUIUHBI T.4. TI0 JICKITHSIM) KOMIIETEHIINU
3aHATHUSA), U
4 cemecTp
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1 OcHOBHBIE TTOHSTHUS U
3aKOHBI XUMHH.
Krnaccudukanus
XHMHYECKHUX BEIIECTB

OCHOBHBbIE THUIIBI YaCTULI, YYaCTBYIOILIUX B
XUMHAYECKHUX PEaKIUsIX U PU3UKO-
XMMHUYECKHX TpOoLeccax: aTOM, MOJIEKYJIa,
1OH. XUMHYecKue 35eMeHTbl. OCHOBHbIE
TUIBl XUMHUUYECKUX COECTUHEHUM.
Knaccudukanus semects. [IpocTeie u
CJI0HbIE BelecTBa. OCHOBHbIE KIacChl
HEOPraHUYECKUX COECAUHEHUN: COJIH,
KHMCJIOTbI, OCHOBAHMSI, OKCUBI. DJIEKTPOJIUTHI,
ANEKTPOJINTUYECKAS TUCCOLMALINS.
KommuecTtBo BeniectBa. Mois. MossipHast
Macca. 3akoH ABoraapo. MoisipHblii 00beM
rasza. YpasHenue MeHnneneeBa-Knanepona.
Xummnueckue GopmyIibl. XUMHUECKOES
ypaBHEHHUE, CTEXUOMETPUUECKHE

KO3 PHUIHEHTHI. 3aKOH MOCTOSTHCTBA COCTABA
XUMHUYECKUX COETUHEHUH. 3aKOH COXpaHEHUS
Macchl BELIECTBA. 3aKOH O0BEMHBIX
OTHOLLIEHUM.

OIIK-1

Htoro

2 DHepreTuka
XUMHYECKHUX
MIPOLECCOB.
XyUMH4YeCcKas
TEPMOIMHAMUKA.

Xumuueckas repmoauHaMmuka. Ilonstue
XUMUYECKON CUCTEMBI. THIIBI CUCTEM.
PaBHOBeCHOE cOCTOsIHUE CUCTEMBI. THIIBI
TEPMOJAUHAMUYECKUX IIPOLECCOB:
o0Opatumsle,

HeoOpaTUMBbIE, CAMOIIPOU3BOJIbHBIE,
paBHOBeCHBIE. OCHOBHBIE TOHATHS
TEPMOJAVHAMUKHU: BHYTPEHHSI DHEPIus,
paborta, TeroTa.

IIepBbiit 3ak0H TepMoarHamMuKky. [lonsaTue
SHTaIBINU. TernoBoii 3 PexT peaxkuu,
9K30TEPMHUUYECKHUE U SHIOTEPMUYECKUE
peakuuu. TepMOXUMHUYECKUE YPABHEHUS U UX
ocobenHocTH. CTaHAAPTHBIEC TEIIOTHI
oOpa3oBaHus BenecTB. 3akoH ['ecca,
ciencrsue u3 3akoHa I'ecca. [lonstue
SHTPOIIHH.

Bropoii u TpeTuii 3aK0H TEpPMOJUHAMUKH.
CaMonpon30BOJIbHBIE TPOLIECCHI.
DOHTaNBIUIHBIN U SHTPONUIHBIN (PaKkTOpEI
XMUMHYECKHX peakiuil. Dueprust ['ub6ca.

OIIK-1

HUroro
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3 XumMuueckast
KUHETHKA.
XHUMHYECKOE
paBHOBECHE.

XHUMHYECKasi KHHETHKA. | OMOTeHHbIE U
rereporeHHsle peakuu. CKopocTb
XUMHYECKON

peakuuu. GakTopsl, BIUAIOIINE HA CKOPOCTh
peakuuu. BiusiHie KOHLIEHTpaluy Ha
CKOPOCTh PEaKIMH. 3aKOH JEHCTBYIOIIUX
Mmacc.

KoncranTa ckopoctu peakuuu. Bnusinue
TEMIIEPATYpPbl HA CKOPOCTh PEAKIIUH.
[IpaBuno Bant-I'odda. Dueprus akruBanun
u

ypaBHEeHUE AppeHuyca. 3aBUCUMOCTh
CKOPOCTH peakluu oT KaranuzaTopa. Karanus
OOpaTumble 1 HEOOPATUMbIE XUMUYECKUE
peakuu. XMMUYECKOE pAaBHOBECHE.
KoHcranTa paBHOBecHs. 3aKOH J1€HCTBYIOIIMX
Macc Juis paHoBecus. [Ipunnun JlelllaTense.
CaBUr XUMUYECKOTO PaBHOBECHSI.

OIIK-1

Htoro

4 DNeKTpOXUMUYECKUE
npoueccel. Koppo3sus
METAJIJIOB.

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. CTeneHb OKUCIEHNS], OKUCIICHUE U
BOCCTaHOBJIEHHUE. DJIEKTPOIHBIE TPOLIECCHI.
OneKTpoaHbIe NOTEHLUAN. Y PaBHEHHE
HepHcra. I'anpBaH4eCKUN 3JIEMEHT.
ONEKTPOXUMHUYECKHE ITPOLIECCHI.
OneKTpoABMKYyLIas CUJla rajlbBaHUYECKOIO
aneMmeHTa. CTaHAApTHBIA BOAOPOJHBIN
NMEKTPOA. DIEKTPOIU3 B paCIIaBe.
OnexTpoaus B pactBope. 3akoHbl Dapanes.
Beixon no Toky. Kopposus

METAJUUIOB: XUMHUUYECKas, JIEKTPOXUMUYECKAs.
3amuTa METauIoB OT KOPPO3UH.

OIIK-1

HUroro

5 PacTBOpBI

PacTtBopsI, THIIBI pacTBOpOB. [Ipoiecc
pactBopeHusi. CriocoObl BBIpaKEHUS
KOHIIEHTPALlUU pacTBOPOB. PacTBOpUMOCTb.
ITepenaceIlieHHBIE PACTBOPBI. JHEPreTUKA
pactBopenusi. Kpucramioruapatel. CBOMCTBA
pacTBOpPOB HEIIEKTPOIUTOB. OcMmoc.

3akon Bant-I'odda. 3akon Payms.
TemnepaTypa KumeHus: ¥ 3aMep3aHus
pPacTBOpOB.

Teopust 3IEKTPOTUTUYECKON AUCCOIUALINH.
CreneHp AuccoIMalMK, KOHCTaHTA
nuccormanun. 3otoHnueckuii
kod(durment. CBolicTBa pacTBOPOB
JNEKTPOJIUTOB.

OIIK-1

Hroro
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6 Ctpoenue aToma.
Ilepnonnueckuil 3aK0H.
XHUMHUYECKas CBA3b.

CrpoeHue aToMa U IepuoInYecKas CUCTeMa
aneMeHToB. KBaHTOBO-MexaHHUYecKask MOJIEb
aToma. ATomHasi opoutans. Dopma
aTOMHBIX opOuTaiei (s, p). KBantosbie
yucna. [Ipuanun [Taynu. [Ipaswio I'ynna.
[IpaBuio Kneukosckoro. [lepnoanaeckas
CUCTEMA U NOPSAJOK 3aI0JHEHUS
SHEPreTUUECKUX

YPOBHEHN B CTPYKType aroma. Paguycel
aTOMOB ¥ MOHOB. DJIEKTPOOTPULIATEIBHOCTb.
DHeprus HOHU3ALUH, CPOJCTBO K DJIEKTPOHY.
W3meHeHne CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH 110 IIEpHOoiaM U TPYIIIaM.
OcHoBHbIE

BUJIbI XUMHUecKo# cBsi3u.Ilpupona
XUMUYECKOU CBA3U. XapaKTEPUCTUKH
XUMHYECKON

cBs3u. KoBaneHTHast cBsI3b, MEXaHU3MBI €€
oOpa3oBaHMs: OOMEHHBIH, TOHOPHO-
akuenTopHseli. [1oasapHOCTE KOBaJIEHTHOU
CBSI3U.

WNonnas cBs3p. Meramumueckas CBs3b.
dusnyeckoe cCoCTosHUE BellecTBa. TBepaoe
TeJ0. DHEPrusl KPUCTATUTHUECKOM

pemieTku. TUIbl KpUCTANINYECKUX CTPYKTYp U
ux

CBOMCTBA.

OIIK-1

Htoro

7 Ilpumenenue
3aKOHOB XUMUH IS
OIMCaHMs CBOWCTB
BEILIECTB U
MaTepHUaJIoB,
HCIIOJIb3yEMBIX IS
CO3J1aHUSA IEKTPOHHBIX
CPEICTB

XYMHYECKHE BEIIEeCTBA U MaTCpHraJIbl U UX
POJIb B CO3JIaHUU SJICKTPOHHBIX CPECACTB.
XUMUYECKUE U (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IG
IPpOLECCHI B TCXHOJIOTHUH 3JICKTPOHHBIX
CpCACTB. HpI/IMeHeHI/IC 3aKOHOB XUMMHU OJIA
peUICHUA MMPAKTHUYCCKUX 3a1a4 B
KOHCTPYKTOpCKOﬁ ACATCIIBHOCTH.

OIIK-1

HUroro

Hroro 3a cemectp

26

Hroro

26

5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.

Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

HasBanwus paznenos (Tem)
JTUCITUTITUHBI

HanMmeHnoBaHue npakTHYeCKUX
3aHATUN (CEMHHAPOB)

TpyroeMKOCTb, 4

dopMupyemsie
KOMIIETCHIIUU

4 cemecTp

1 OcHOBHBIE NOHATHA U 3aKOHEI
xumun. Knaccudukanus
XUMHUUYECKHUX BEIIECTB

OCHOBHBIE ITOHIATHUA U 3aKOHEI
xumuu. Kiraccel
HEOPTraHUYECKUX COCAMHEHUM.

OIIK-1

PacueTsl ¢ KoIm4ecTBOM
BCIICCTBA.

OIIK-1

Hroro
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2 DHepreTHkKa XUMHUYECKUX DHepreTuka XMMHYECKUX 2 OIIK-1
Mpo1IecCOB. XUMHUYECKas MpoIeccoB. XUMHYECKas
TEPMOTUHAMHUKA. TEPMOIMHAMHUKA.
Hroro 2
3 XuMuueckasi KHHETHKA. XuMudeckass KHHETHKA. 4 OIIK-1
XUMHUYECKOE paBHOBECHE. XUMHUECKOE paBHOBECHE
Hroro 4
4 DIEKTPOXUMHUYECKUE l'anpBaHWMYECKHI DIIEMEHT. 1 OIIK-1
IIPOLECCCHI. KOppO3I/I$I MECTAJIJIOB. 3J'ICKTpOJ'IPI3. 1 OIIK-1
Koppo3zus merannos. 2 OIIK-1
Hroro 4
5 PactBops! PactBOpBI. 2 OIIK-1
Hroro 2
6 CtpoeHue aroma. Ctpoenue aToma. 4 OIIK-1
[Tepuoanueckuii 3aK0OH. [Tepronuueckuii 3aK0OH.
XHUMHYECKas CBA3b. XUMHYECKas CBS3b.
Htoro 4
Uroro 3a cemectp 18
Hroro 18
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbnuie 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HazBanus pasnenoB (Tem) HaumenoBanue dopMupyemsbie
JUCITUATITUHBI 1a00paTOPHBIX paboT Tpynoemkocte, 4 KOMITETCHITHT
4 cemecTp
2 DHepreTuka XUMHYECKUX Ornpezenienne TeI0BOTO 4 OIIK-1
poieccoB. XUMHUYECKast a¢dekra peakuu
TEPMOIMHAMHUKA. HEUTpanu3aluuu
Hroro 4
3 XuMunyeckasi KHHETHKA. CKopocTh XMMHUYECKON 4 OIIK-1
XUMHYECKOE paBHOBECHE. peakunu. XUMHUECKOe
paBHOBECHE.
Hroro 4
4 DJIEeKTPOXUMHUYECKHUE MTPOLECCHI. | DneKTpoaun3. Kopposus. 8 OIIK-1
Koppo3sus mertamios. Utoro 8
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoexkT / KypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buer caMmocTosTeNbHOM pabOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU PEICTABIICHBI B

dopmupyemsble
KOMIIETCHIIUU

q)OpMBI KOHTPOJIA

Tabmuie 5.6.
Tabmuia 5.6. — Buabl caMmocTosTeIbHOM paboThl, TPYI0EMKOCTh B (DOPMHPYEMbIEe KOMIICTCHIIUN
Bunbr
HasBanus pasznenos o TpynoemMKoCTb,
CaMOCTOSITEIILHOM
(TeM) TUCLMILIAHBI q
paboThI
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4 cemecTp

1 OcHoBHbIe OHATUSL |Hanucanue koHCIIEKTa 1 OIIK-1 Koncnekr
1 3aKOHBI XUMUH. CaMOMOITOTOBKHU CaMOTIOITOTOBKHU
Knaccudukanus IloaroroBka k 1 OIIK-1 TectupoBanue
XHUMHUYCCKHUX BCIICCTB TECTUPOBAHUIO
Brinosinenue 1 OIIK-1 NunuBunyansHOE
WHIUBUTyJIbBHOTO 3a/1aHKe
3a/1aHust
[ToaroroBka k 3auery 1 OIIK-1 3auéT
Hroro 4
2 DHepreTHka IToaroroBka k 2 OIIK-1 Komnoxsuym
XUMUYECKHUX KOJUIOKBUYMY
MPOLECCOB. Hammcanne xoHcnekTa 1 OIIK-1 Koncnekr
Xumuaeckast CaMOITOAIOTOBKH CaMOIIOATOTOBKH
TCPMONHHAMHKA. [ToAroToBKa K 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 1 OIIK-1 NunuBunyansHOE
WHIUBUTyJIbBHOTO 3a/1aHne
3a/1aHust
[ToaroroBka K 3ammuTe 1 OIIK-1 3ammTa oT4eTa 1Mo
oT4eTa Mo nabopaTopHOU
nabopaTopHoi paboTe pabote
IToaroroska k 1 OIIK-1 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYeTa
[ToaroroBka k 3auery 2 OIIK-1 3auét
Uroro 9
3 XuMuueckas [ToaroroBka x 3 OIIK-1 KomnokBuym
KUHETHKA. KOJUIOKBUYMY
XUMHYIECKOE Hammcanne koHCIIEKTa 1 OIIK-1 Koncmekr
PaBHOBCCHC. CaMONnoOArOTOBKH CaMONOArOTOBKH
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenune 1 OIIK-1 NunuBunyansHOE
WHAUBUAYATHHOTO 3a/1aHKe
3a/laHus
IToaroroBka K 3amuTe 1 OIIK-1 3amuTa oT4eTa 1Mo
oTyeTa 1o nabopaTopHOI
nabopatopHo# pabore pabote
[ToaroToBka k 1 OIIK-1 JlaGopaTtopHas
nmabopaTopHoO# pabdoTe, pabora
HaIMCaHUe OTYeTa
ITogroroska k 3auery 2 OIIK-1 3auér
Hroro 10
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4 [ToaroroBka k 3 OIIK-1 KomnokBuym
DNEKTPOXUMHUYECKUE |KOJUIOKBUYMY
npoueccsl. Koppos3nst  |Hammcanue koHcreKkTa 1 OIIK-1 Koncnekr
MCTAJIIOB. CaMONnoOATrOTOBKH CaMONOATOTOBKH
[ToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 1 OIIK-1 NunuBunyansHOE
WHIUBUTyJIbHOTO 3a/1aHKe
3a1aHus
IToaroroBka K 3amure 1 OIIK-1 3ammra oTuyeTa mno
oT4YeTa 1Mo nabopaTopHOU
nmabopaTopHoi paboTe pabore
IToaroroska k 1 OIIK-1 JlaGopaTopHas
naboparopHoii padore, pabota
HanucaHue OT4yeTa
[ToaroroBka k 3aueTy 3 OIIK-1 3auét
Uroro 11
5 PactBops! IToaroroska k 2 OIIK-1 Komnoxsuym
KOJUIOKBUYMY
Hanucanue kKoHCIIeKTa 1 OIIK-1 Koncnekr
CaMOITOJATOTOBKH CaMOIIOJITOTOBKH
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 1 OIIK-1 NunuBunyansHOE
WHAUBUAYATHHOTO 3a71aHue
3a7laHus
[ToaroroBka k 3auery 2 OIIK-1 3auét
Hroro 7
6 Ctpoenue aToma. Hanucanue koHcnekra 1 OIIK-1 Koncnekr
[lepuonnueckuit CaMOTIOJITOTOBKH CaMOIIOJITOTOBKU
3aKOH. XUMHUYECKast IToaroroBka 2 OIIK-1 MynpTumequiiHas
CBA3b. MYJbTUMEAUNHON MpE3CHTALUSA
MpEe3eHTalUN
IToaroroBka x 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 3auery OIIK-1 3auér
Hroro 5
7 Ilpumenenune IToaroroska 2 OIIK-1 MynbsTUMeIuitHas
3aKOHOB XUMHH JIJIST  |MYJIbTUMEIUIHHON MPE3CHTAIHS
OTIMCaHUs CBONCTB MPE3eHTaIUN
BCILECTB 1 [ToaroToBKa K 0 OIIK-1 TectupoBanue
MaTepHaios, TECTUPOBAHUIO
?g?;;f:lzeMHX A [ToaroroBka k 3auery OIIK-1 3auér
3JIEKTPOHHBIX CPEJICTB Hroro 2
Hroro 3a cemectp 48
Hroro 48

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,
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M BHJOB 3aHATHIA

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATUI
Bupl yaeOHOI nesiTebHOCTH
dopmupyembie
Jlek. | Ilpak. | JIa6. | Cam. DopMBI KOHTPOJIS
KOMIETEHIINH
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |3auér, 3ammuTa oT4eTa o 1abopaTopHOi

pabote, IHauBuayansHOE 3aaHue,
KonnokxBuym, KoHcniekT caMonoAroToBky,
JlaboparopHnas pabota, MynbsTUMeAMITHAS
npe3eHranys, TectupoBaHue

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

. . MakcuMmanbHbII
MaxkcuManbHBIN MakcuManbHbIN
OaJ 3a repuos Bcero 3a
®opMbI KOHTPOJIIS 6amn Ha 1-yro KT ¢ | ©Oamn 3a mepuog
mexnay 2KT nna | cemectp
Hauana cemectpa | Mexay 1KT u 2KT
KOHEI] ceMecTpa
4 cemecTp

3auér 0 0 30 30
3ammra oT4eTa 1mno 2 2 2 6
nabopaTtopHO# pabore
NunuBuayansHOE 3a1aHue 8 6 4 18
Konnoksuym 0 5 5 10
KoncnexT caMonmoaroToBKu 4 4 5 13
JlaGopaTtopHnas pabota 1 1 1 3
TectupoBanue 2 4 4 10
MynpTumeauitHas 0 5 5 10
MIPE3CHTALIMS
Htoro makcumyM 3a nepuoj 17 27 56 100
Hapacraromum ntorom 17 44 100 100

6.2. Ilepecuer 02/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha ATy TEKyIIero KOHTPOIS Orenka

>90% ot MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5

Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% oT MakcUMabHOI cymMMbl OamioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecuer cymMMBI 0a/UIOB B TPAIUIIMOHHYIO M MEXIYHAPOJIHYIO OLIEHKY MPEACTABIICH B TAOIUIIE
6.3.
Tabmuma 6.3 — Ilepecdetr cymMMbl OATIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOIHYIO OLIEHKY

CornacoeaHa Ha noprtane Ne 85572 11



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. Kopoun, H.B. OGmiast xumus : yueOnuk ans By3oB / H. B. KopoBuH. - 8-¢ u3n., crepeorur. -
Mockga : Beicmas mkona, 2007. - 559 c. (mannuaue B 6ubnnoreke TYCYP - 59 5k3.).

2. OcHoBbl 001el u Gusnyeckoit xumuu: Yduebnoe nmocodue / M. B. Tuxonona, 1. 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
nocryma: https://edu.tusur.ru/publications/1138.

2. MapteinoBa, T.B. Xumus : yueOHUK u npakTukyMm ais By3os / T. B. Maprteinosa, 1. B.
AprtamonoBa, E. b. 'ogyHoB.; mox o6meit pegakuueir E.B. MapTeiHOBO#. -2-€ WU31., UCTIP. U JOII. -
Mocksa : U3natenscTtBo FOpait, 2024. - 368 c. [DnekTpoHHBIA pecypc]: — Pexum gocrymna:
https://urait.ru/book/himiya-536421.

3. AxmetoB, H.C. Heopranmueckas xumus : yuebHoe nmocodue mais By3oB / H. C. AxMeToB. -
Mockasa : Beicmras mikona, 1969. - 638 c. (manuune B Oudauorexe TYCVYP - 13 5k3.).

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

1. JJabopatopHbie pabOThl MO XHUMHUH: YUEOHO-METOAUUYECKOE MOCOOWE ISl MPOBEICHUS
1a00paTOPHBIX pa0OT U OPTAaHHU3AIUU CAMOCTOSTEIIEHON paboThl cTyaeHTOoB / M. B. Tuxonosa - 2018. 50
c. [DnexTponnslit pecypc|: — Pexum gocryna: https://edu.tusur.ru/publications/7169.

2. Yukwun, E.B. COopHUK 33134 110 001mIel XuMun : yaeOHo- MeTonnueckoe nmocodue / E. B. Unkun
; peir. kaua. xuM. Hayk A. U. ['amanos ; peu. C. fI. Anexcanaposa ; MUHHCTEPCTBO 00pa3oBaHUs U HAYKH
Poccuiickonn ®enepauun, TOMCKHH TOCyZapCTBEHHBIM YHHMBEPCHTET CUCTEM YIPABICHUS H
paaunosnekTpoHuku (Tomck). - Tomck : ToMckuii rocyaapCTBEHHbIN YHUBEPCUTET CUCTEM YIIPABICHUS U
paauossiekTporukH, 2015. - 296 c. (Hanuune B 6ubaroreke TYCYP - 100 2k3.).

3. COOpHUK 3aa4 U ynpaxHeHui no oduieit xumun: COOpHUK 3a/1a4 ¥ 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 3aHATHUH, J1a00paTOPHBIX
paboT M OpTaHU3AIMHA CAMOCTOSATEIHLHOW PAabOTHI CTYICHTOB 1O AWCHHILTHHE « XuMus» / M. B. TuxoHoBa
- 2015. 26 c. [DnexTponnsiii pecypc|: — Pexxum noctyma: https://edu.tusur.ru/publications/5137.

7.3.2. YueOHO-MeTOaAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUaromuXCst
W3 YKCTa JHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 UHBAIUAOB MPEIOCTABISIIOTCS B opMax,
aJIaNTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbsI U BOCIPUATHS WH(OPMALIUH.

JLst M1 ¢ HAPYIIEHUSIMU 3PeHUsI:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.
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J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHAIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHW AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYueOHas aynuTopusi: yaeOHast ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THITA, yaeOHas
ayIUTOpHUSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHYECKOT0 THUIA, ydeOHas ayIUTOPHUsS ISl MPOBEICHUS
3aHATHH CEMHUHApPCKOTO THUIA, MOMEUICHUE I MPOBEACHHS TPYINIOBBIX W WHAWUBUIYAIbHBIX
KOHCYJIbTAllMi, TOMEIICHHNE ISl IPOBEACHUS TEKYIIEr0o KOHTPOJS M MPOMEKYTOYHOH aTTECTAINH;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocnex, 1. 40, 423 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Tenesuzop LED 47";

- CucreMa MUKPOKJINMATA,

- MarautHo-mapkepHas 10CKa - 2 IIT.;

- Lxad;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenoaBaress.

[IporpamMmmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopaTopust XUMUH: ydueOHast ayauTOpHUs AJisl TPOBEACHUS 3aHSATHI MPAKTUUYECKOrO THIIA,
ydeOHasi ayIuTOpHs AJsl MPOBEICHUS 3aHSATHH J1aOOpaTOPHOrO TUMA, yueOHas ayquTOPUS i
MIPOBENICHUS 3aHITHI CEMUHAPCKOTO THIA, TOMEIICHUE ISl POBEACHUS TPYIIOBBIX U MHAUBHUIYaIbHBIX
KOHCYJIbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOYHON aTTecTaluu;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 424 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Ph-metp nmopraTtuBHbIii;

- AHanu3aTop KHUJKOCTH;

- Becnl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cuctema BeHTWISIINH;

- MarautHo-mMapkepHas J0CKa;

- CTeHKa yrJioBasi Co CTEKIIOM;
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- lIkad BHITSHKHOIM;
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jleanna npocnekr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneuyeHue AUCHUNJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

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

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 OcnoBnbie noHsATUA 1 3aK0HBI | OITK-1 3auét [Tepeuens BOIIPOCOB 1Jist
xumud. Kimaccudukarmst 3aueTa
XUMHUYCCKUX BCIICCTB NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHuN
Koncnekr [IpumepHBIii nepedeHb TeEM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 DHepreTuka XuMHYECKUX OIIK-1 3auér Ilepeuenb BOIIPOCOB IJ1st
nporeccoB. XUMHUYECKas 3a4era
TEpMOJIMHAMUKA. 3amuTa otdyera o |IIpumepHslil nepedeHb
nabopaTopHOi BOIIPOCOB ISl 3AIUTHI
pabote 1a00paTOpHBIX paboT
NupuBunyansHoe | [IpuMepHBIil nepeueHb
3a/laHue BapHaHTOB UHAMBHUIYaJIbHbBIX
3aJaHuN
KonnokBuym [IpuMepHBIii TEpeUeHb
BOITPOCOB /151 KOJUIOKBUYMa
Koncnekr [IpuMepHBIii IEpeyeHs TeEM
CaMOIIOATOTOBKH | ISl KOHCIIEKTOB
CaMOIIOATOTOBKH
Jlaboparopnas Temb!r mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
3 XuMunyeckasi KHHETHKA. OIIK-1 3auér IIepeuyens BOonpocoB 11t

XUMHYECKOE PAaBHOBECHE.

3a4ycTa

3ammra oT4eTa mo

[IpumepHBIil nepeueHb

nabopaTopHOH BOITPOCOB JTSI 3AITUTHI
pabore 1ab0paTopHbIX paboT
NupguBunyansHoe |IIpumepHslil nepedeHb
3aJjaHue BapMaHTOB UHAMBHUIYaJIbHBIX
3aJaHUN
KonnokBuym [IpuMepHBIil IepeyeHb
BOIIPOCOB ISl KOJUIOKBHYMa
KoHncnekr [IpuMepHBIil nepeyeHs TeM
CaMOIIOATOTOBKH | JIIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb

TECTOBBIX 3aJITaHUN
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4 DneKTpOXUMUYECKUE OIIK-1 3auér [Iepeuyens BonpocoB i

npoueccsl. Kopposus meTauios. 3a4era
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOI BOIIPOCOB ISl 3AILUTHI
pabore 71a00paTOPHBIX pabOT
NupusunyansHoe |IIpuMepHBIil nepeueHs
3a/1aHue BapUAaHTOB UHAMBHUIYaJIbHBIX
3aJaHuN
Komnoksuym [IpumepHBIil nepeyeHb
BOIIPOCOB ISl KOJUIOKBHYMa
Koncnekr [IpuMepHbIil IEpeUYeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
5 PactBOpBI OIIK-1 3auér [lepeuenb BOIIPOCOB IJ1st
3aueTa

NunuBunyansHoe |IIpumepHbI nepedeHb

3a1aHUE BapMaHTOB UHAMBHUYaJIbHBIX
3aJjaHUN
Komnoksuym [IpumepHBIil nepeueHb
BOIIPOCOB ISl KOJUTIOKBUYMa
Koncnekr [IpuMepHBIil IEpedYeHb TEM
CaMOIIOATOTOBKHM | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
6 Ctpoenue aToma. OIIK-1 3auér [lepeuenb BOompocoB Jyist
Ilepnonnueckuil 3aK0H. 3a4era
XnMHUYECKast CBS3b. Koncnekr [IpumepHbIil nepedeHb TeM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TectupoBanue [IpuMepHBIil epeyeHb

TECTOBBIX 3aJITaHUN

Mynetumenuiinas | [IpuMepHBIil mepeyeHs TeM

Mpe3eHTaLN TUTSE MYJTbTHMEHIHBIX
Mpe3eHTalNI
7 Ilpumenenue 3akoHoB xumun | OITK-1 3auér IIepeyens BOnpocoB [uist
JUIsl OTIMCaHMs CBOMCTB BEILECTB 3ayera
1 MaTCPHAJIOB, HCIIOIB3YyCMBIX TectupoBanue [IpuMepHBIil nepeyeHb
JUISL CO3JIaHUSI SJIEKTPOHHBIX TECTOBBIX 3a1aHMI
CpeacTs Mynbrumenuiinas | IIpuMepHBIi IEpeYeHb TeM
Ipe3eHTalHs U1 MyJIbTUMEIUHHBIX
Mpe3eHTalUIA

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOyUEHHS IO
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JUCHUIIIIMHEC

dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBbI 0aJIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUM K CTETICHN KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOYHUKAM HYKHO
oOpaiartbcs A 6ojee 1eTalbHOTO €ro YCBOSHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJI/IETh HA CHCTEMHOM ypoBHE. OOy4Jaromuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUs JUCLIUILIINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU JUCIUILTUHBIL.
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9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

. OTkpbITas cuctema... a) oOMEHHMBAETCA C OKpYy)Kalolleld cpefdoil SHEeprueii, Ho He MOXKET

00OMEHHBAThCS BEIIECTBOM 0) 0OMEHHMBAETCSI C OKPYIKAIOIIEH Cpeloil BEIIECTBOM U YHEPTHUEH B)
He 0OMEHUBAETCS C OKPYXKaIOIIeH cpeoil HU BEIIECTBOM, HU DHEPTHEH T') 3TO cucTtema, riae
MPOTEKAIOT TOJIBKO TOMOTEHHBIE PEAKIUH.

. CornacHo 3akony ['ecca, TermnoBoit 3(ppeKkT peakiuu.... a) 3aBUCUT OT MYTH PEAKIHU U OT

COCTOAHHUA UCXOOHBIX PCAarcHTOB 6) HC 3aBHUCHUT OT IYTHU PCAKIIUU, a 3ABUCUT OT COCTOSAHUSA
HCXOJHBIX PCArcHTOB U NPOAYKTOB pPCAKIIUU B) HC 3aBUCUT OT IIYTU pCAKIUHU, 4 3aBUCUT TOJIBKO
OT COCTOsAHHUA NCXOAHBIX BCIICCTB F) 3aBUCHUT OT IIYTHU pCaKIMU U OT COCTOSAHUA MMPOAYKTOB
pC€aKIuu.

. B HSOHHpOBaHHOﬁ CHUCTCMC CAaMOIIPOU3BOJIBHO HUAYT TOJBKO TC NPOUECCHI, KOTOPHLIC

COMPOBOXK/IAIOTCS.... 4) YBEIUUCHUEM JHEPTUHU B cucTeMe 0) YMEHBIICHUEM YHTPOIHUHU T)
YBEJIMUEHUEM PHTAJBINH J1) YBETUUCHUEM YHTPOTIHH.

Ecnu nng xumuuyeckoil peakuuu Mpu AaHHBIX yCIOBUSAX M3MeHeHue sHepruu ['nboca <0, To
peaKkuus.... a) He MOXEeT MPOTeKaTh HU B MPSIMOM, HU B OOpaTHOM HaIlpaBIeHUU O) UAET
CaMONIPOM3BOJIBHO B OOpaTHOM HampaBJICHUH B)UIET CAMONPOU3BOIBHO B MPAMOM
HANpPaBIEHUU T) UIET B MPSIMOM, U B OOpAaTHOM HamNpaBlICHUHU.

. Kak 3aBucur CKOpPOCTb XUMHUYECKOU pPC€akir OT KOHLHCHTPpAIMHU HCXOJHbIX peaFeHTOB? a) npu

YBEJIMYEHUU KOHIIEHTPALUH CKOPOCTh YBEIMYUBACTCA 0) MpU yBEIWYECHHH KOHIECHTpPAIUU
CKOPOCTb MOXET YBEJIIMYUBATHCS WIIM YMEHBIIATHCS, B 3aBUCUMOCTH OT MPUPOJIBI PEareHTOB B)
IpU YMEHBIIEHUU KOHIEHTPALUU CKOPOCTh YBEJIMYUBAETCA T') CKOPOCTh HE 3aBUCHT OT
KOHIICHTpAIIUH.

. Cornacno npasuny Baut-I'odda, npu yBennuennu temneparypsl Ha Kaxabie 10 rpagycos,

CKOPOCTb PEaKIUU... a) yMeHbIIaeTcs B 2-4 pa3a 0) yBenuuyuBaeTcs B 2-4 pa3a B) yMEHbIIIACTCS
B 10 pa3 r) yBenuunBaercs B 5 pas.

. UTo Takoe SHEepTHs aKTHBAIMU peakuuu? a) sHepreTHYeckuil Oapbep peakuuu 0) moiaHas

DPHEPrHsi YacTHIl B CHCTEME B) JOMOJHUTEIbHAs HHEPrHs, KOTopas HeoOXoauma s
53¢ (HEeKTUBHOTO COYyAApEHUs] YACTHI[ I') CyMMa MOTCHIMATbHOM W KWHETHYECKOW YHEPIUiA.

. Kakue ¢dakTtopsl BAUSIOT HAa CMEIIEHHME XMMHYECKOTO paBHOBecHsi? a) TemIeparypa,

KaTalnu3aTop, AAaBJICHHUC 6) TeMII€paTtypa, AaBJICHHC, KOHICHTpAUsd B) JaBJICHUC,
KOHOCHTpalus, KaTajaiu3aTop r) CTCIICHb M3MCJIBYCHHOCTHU, HABJICHUC, TCMIICpPATYypa.

. B y3Jiax KpHCTaHHquCKOﬁ pPCIICTKH MCTaJlJIa HAXOAATCA. .. a) IMOJIOKUTCIIBHO 3apsAKCHHBIC

MOHBI METaJlJIa, CBSI3aHHBIC C DJICKTPOHAMU 0) OTPUIIATEIBHO 3apsDKCHHBIC MOHBI METallja,
CBsI3aHHBIC C DJICKTPOHAMH B) BJICKTPOHBI, JBUXXYIIUECS CBOOOJHO T) MOJOXHUTEIHHO
3apsDKEHHBIE MOHBI METaJlIa, MEKAY KOTOPBIMHU JIBUXKYTCS CBOOOJHBIC 3JICKTPOHBI.
["anpBaHUYECKHIA SJIEMEHT — 3TO YCTPONCTBO, B KOTOPOM... a) MOJI JEHCTBHUEM JIEKTPHUECKOTO
TOKa MPOTEKaeT XMMHUUYECKass peakuus O) MOoJ NEHCTBUEM DJIEKTPUYECKOTO TOKa
BBIPA0AThIBACTCS JICKTPHUECKAsI SHEPTHS B) BO3MOYKHO MPOTEKAHUE XMMHUYECKOH peakiuu 0e3
y4acTHsl 3JICKTPHUYECKOTO TOKa T') B pe3yjbTaTe MPOTECKAHUS XUMHUUYECKOW pEakiuu
BbIPa0ATHIBACTCS AJICKTPUUCCKUN TOK.

Kakue 31eKkTpoabl IpU AIEKTPOIN3E SIBISIOTCS UHEPTHBIMU? a) MEIHbIC O) IUHKOBBIC B)
rpauUTOBBIC T') ATTFOMUHHUEBEIC.

Kaxkoii u3 ciaydaeB He OTHOCHUTCS K JIEKTPOXMUMHYECKOW KOPPO3UU? a) MU3ACIHE U3 CTaIu
MOTPY’KEHO B PaCTBOP CEPHOM KHCIOTHI 0) U3ACIUE U3 CTATU OKHUCISETCS KHCIOPOIOM BO3TyXa
B) MCIHBIN W eJe3HbIM MPOBOJ KOHTAKTHPYIOT B pacTBOpe cyib(daTa MeIH T') CTalbHOE
U3JIeNIUE, TOKPHITOE CII0EM HUKEJIS, B PACTBOPE KUCIIOTHI.

OTHolIeHUE YKciIa MOJIe paCTBOPEHHOTO BEIIECTBA K 00beMY pacTBOpa - 3TO... a) HopmanbHas
KOHIIeHTpanus 0) MaccoBast 1oyist B) MosisipHast KOHIIGHTpaus T) MoJibHast 10JIsl.

Ecnu pH = 2, To peakius cpeasl B pactBope... a) lllenounas 6) Kucnas B) HeliTpanabHas 1)
3aBUCHUT OT MPUPOBI BEIIECTBA.

CornacHo 3akony Payns, naBneHue mapa HaJ pacTBOPOM... a) BCEI/ia BhIIIE, YeM HaJ YUCTHIM
pacTBopuTelieM 0) BCET/Ia HIDKE, YeM HaJl YUCTHIM PACTBOPUTEIIEM B) PABHO JIaBJICHUIO Mapa Hall
YHCTBIM PACTBOPUTEIIEM T') TOCTOSIHHO MPH JTFOOBIX YCIOBHUSX.

Ecnu B yncTyro Boay 100aBUTh HEOOJIBIIOE KOJUYECTBO COJIM, TO TEMIIEpaTypa 3aMep3aHus
oyzer... a) <0 6) >0 B) =0 r) He UBMEHHUTCA.

Kakoii TiI KprcTamsin4ecKoil peleTki UMEIOT BeIeCTBa, 00JIaJaroIIue Oy IPOBOTHUKOBBIMHU
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CBOMCTBaMH? a) aTOMHasl 0) MOHHAS B) METAJUTMYECKAs T') MOJICKYJIsIpHASL.

Jist XuMHUYECKHUX BJIIEMEHTOB, KOTOPbIE MMEIOT HA BHEIIHEM 3JE€KTPOHHOM ypoOBHE 1-2
AJICKTPOHA, XapaKTEPHBI a) HEMETANIMYECKHE CBOMCTBA 0) MeTaJJIMYECKHE CBOWCTBA B)
OKHCITUTEIHHBIE CBOWCTBA T') aM(OTEPHBIC CBOMCTBA.

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

Kakumu cBoiicTBamu 00a7at0T d-371€MEHTHI? a) HEMETAUTMYECKUMU 0) OKUCIUTEIbHBIMH B)
METANTUYECKUMHU T') HHEPTHBIMHU.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. [Ipeamer xumun. ATom, MoJieKyia, noH. KucinoTHbele ocTaTku. XMMHUECKUN JIEMEHT.

BaneHTHOCTD M CTENEHL OKUCIICHHS. HpOCTBIe " CJIOKHBIC BEIICCTBA.

. OCHOBHBIC KJIaCCHI HCOPTaHUYCCKHUX COGHHHGHHﬁI COJIHN, KHCJIOTBhI, OCHOBaHHsA, OKCHUIBI.

ONEKTPOIUTHI, JIEKTPOIUTHUECKAS TUCCOLUALU.
KonunuectBo BemiecTBa. Moiabs. Momsipaast Mmacca. 3akoH ABoraapo. MossipHblii 00beM rasa.
VYpasuenue Menneneesa-Knaneiipona.

. Xumuueckue GopMmyibl. XUMHUECKOE ypaBHEHHUE, CTEXMOMETPHUECKUE KOI(PDUIIMECHTHI.

3aK0H MOCTOSIHCTBA COCTAaBa XMMHUYECKUX COCIUHECHHI. 3aKOH COXPaHEHUsI MAcChl BEIIECTBA.
3aKk0H 00OBEMHBIX OTHOLIIECHUM.

. Xumuueckass TepMmoaruHaMuKa. [IoHATHE XUMUYECKOW CUCTEMBI. THIIBI XUMUUYECKUX CHUCTEM:

OTKPBITBIC, 3aKPBITHIC, U30JIMPOBAHHBIC. PaBHOBECHOE COCTOSIHUE CHUCTEMEL.

. Tunel TepMOAMHAMUYECKHX IMPOIECCOB: 00OpaTUMble, HEOOpAaTUMBbIE, CAMOINPOU3BOJIBHEIE,

PaBHOBECHBIE.

ITepBelii 3ak0H TepMOAMHAMUKY. [oHATHE SHTANBNINK. DK30TEPMUYECKUE U FHIOTEPMHUUECKHE
peakuuu.

TennoBoii 3¢ ekt peakuuu. CranaapTHbie ycnoBHs. 3akoH ['ecca.

CnenctBue u3 3akoHa ['ecca. CtanmapTHBIE SHTANBNHUH (TEIUVIOTH) 00pa30BaHUS BEIIECTB.
TepMoxuMHUYECKHE YPaBHEHHS U UX OCOOEHHOCTH.

ITonsTue sHTpONIMU. BTOPOU U TpETUH 3aKOH TEPMOAVHAMUKH.

CaMonpou3BOJIbHBIE MPOLECCHl. DHTAIBNUIHBIA U SHTPONUNHHBINA (AKTOPBl XMMHUYECKHUX
peakuumii. DHeprus ['n66ca.

Xumunueckass KHUHeTUKAa. ['OMOTeHHbIe U reTeporeHHble peakuuu. CKOpocTh XMMHUUYECKOU
peakuuu.

3aKOH JEHCTBYIOIMX Macc U CKOPOCTH XUMUYECKOM peakuuu. KoHcTaHTa CKOpOCTH peakLuy.
Kunetndeckoe ypaBHEHHE PEAKIIUH.

BnusiHue Temmneparypsl Ha CKOPOCTh XuMHueckoi peakuuu. [Ipasuno Bant-TI'odda.

VYpaBHenune AppeHnyca. DHeprus aKTUBALMKM XUMHUECKOHN peakuuu. BiusHue karanuszaTopa Ha
CKOPOCTbh XUMHUYECKOU peakuuu. Katanus.

OO6patumMble 1 HeoOpaTUMBbIEe peakuu. XUMU4Yeckoe paBHoBecue. KoHcTanTa paBHOBeCHS.
CMmenieHue XMMHUYECKOIO pPaBHOBECUS NPHU HU3MEHEHUU KOHIIEHTpPAlUHW, AABIIEHUS,
temneparypsl. [Ipunnun Jle-Illarense.

Onextpoxumusi. OKUCIUTEIBHO-BOCCTAaHOBUTENbHBIE peaklinu. Crenenb okucienus. [Ipouecchbl
OKHUCIICHUS U BOCCTAHOBJICHUS.

DneKTpoHbIe IPOoLECCHl. JIBOHHON 31EKTPUUECKUI CIIOM. DIIEKTPOIHBIN TOTEHIMAI.
'anpBaHMYECKUI 3JIEMEHT. AHOJOHBIE UM KaToAHbIEe mpoiecchl. CxeMma rajJbBaHUYECKOTO
AJIEMEHTA. DJEKTPOABHIKYILAsl CUJIA FAJIbBAHUUYECKOTO 3JIEMEHTA.

CrangapTHbBI BOJOPOAHBIN 3JIEKTPOJ. DIEKTPOXUMUUYECKUM ps HAPSKEHUH METAJIOB.
VYpasuenue HepHcera.

OnexTpoan3. 3aKOHOMEPHOCTH IIPOTEKAHUS AIEKTPOJIN3a B paCTBOpaX U pacIjiaBax.

3axonbl @apanest. Beixo no Toky.

Koppo3us metannos. XumMudeckas ¥ 3J1€KTPOXUMHUYECKast KOPPO3Usl.

MeTopl 3a1UThl OT KOPPO3UHU. 3ALUTHBIE TIOKPHITHSL.

PactBop. PacTBopuTens. Paz6aBneHHbIe 1 KOHIIGHTPUPOBAHHBIC PACTBOPHI.

Crnioco0bl BeIpa)XKeHUS KOHIICHTPAIIMU pacTBOpPOB. DaKTOp SKBUBAJIEHTHOCTH KUCJIOT, COJICH U
OCHOBaHUMU.

CriocoObl TPUTOTOBIICHHS PACTBOPOB.
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31.

32.

33.
34.

35.
36.
37.
38.
39.

40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51,
52.

53.
54.

2.

DONEeKTPOIUTHL U HedneKTpoauThl. Crenenb auccounanuu. CuiibHbIE U ciadble 3JIEKTPOJIUTHI.
Kaxymasics cteneHb TUCCOLMaliU CHIIBHBIX AJIEKTPOIUTOB. M30ToHNUeCcKUii KOAhHUILIUEHT.
KosumuratuBHabie cBOMCTBA pacTBOPOB AJIEKTPOJIUTOB, HEANEKTPOIUTOB. OCMOC, OCMOTHUYECKOE
JaBJICHHE.

3akoH Payins. [TonmxeHne naBieHus HACBIIIEHHOTO Mapa pacTBOPUTEIIS HaJl pACTBOPOM.
[Tonn>keHne TeMIepaTypbl 3aMep3aHUsl U MOBBIIIEHHE TEMIIEPATYpbl KUIIEHUS pacTBOpa IO
CPaBHEHMIO C YUCTBHIM PACTBOPUTEIIEM.

Crtpoenue atoma. KBaHTOBO-XUMHUYECKasi MOJIENIb CTPOCHHS aTOMa. DIIEKTPOHHOE 00J1aKo.
AToMHas opOuTaib. DJHEPreTHIECKHNE YPOBHU U MTOAYPOBHU. KBaHTOBBIC UHCIA.
[lepuoanueckuii 3aKOH U MEpUOIUYECKas cUcTeMa XuMHUeckux aneMeHToB J[.M. Menaeneena.
DNeKTPOHHBIE KOH(DUTYpaIIUM AaTOMOB XUMUYECKUX JIEMEHTOB. [IpoBai anekTpoHa.

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

Panuychl XuMHUYEeCKUX JIEMEHTOB M UX U3MEHEHUE T10 TIeprUoiaM U TPYIINaM.

H3MeHeHne 3J1eKTPOOTPULIATEIHHOCTH B IEPUOIUYECKOM CUCTEME XHUM. 3JIEMEHTOB.

CpoJIcTBO K 3JIEKTPOHY U SHEPrusi HoHU3aluu. VX u3MeHeHue 1o nepuojam u rpyImam.
CewmeiicTBa 3J1€MEHTOB B MEPUOIUYECKON CHCTEME, UX AJIEKTPOHHbIE KOHPUTYpaluu U o01Iue
CBONCTBA.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA XMMHYECKHX 3JIEMEHTOB, W3MEHEHHE IO
nepuoaaM U rpyrmmam.

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

XuMHYecKas CBSA3b U €€ XapaKTePUCTUKHU: JIIMHA CBS3U, BAJIGHTHBIN yTOJl, SHEPTUsI CBSI3U.
KoBasieHTHast CBSI3b, IOHOPHO-AKIECTITOPHBIA 1 OOMEHHBIM MEXaHU3MBI €€ 00pa30BaHUSI.
[TonspHocTh cBsA3u. KoBaneHTHast mossipHas M HETIOJSIPHAS CBSA3b.

OcHOBHOE U BO30YXJEHHOE COCTOSIHHE aTOMOB. BaJ€HTHOCTh XMMUUYECKHX 3JIEMEHTOB B
COCJIMHEHUSX.

Kpucrannuueckas pemetka U ee XapakTepUCTHKAa. XUMHYECKUE THUIBl KPUCTATIUYECKHUX
pEIIETOK.

ATOMHBIE KPUCTANIMYECKUE PEIIETKU U UX XapaKTepucTUKU. CBONCTBA COCTMHEHUMN.
MonekynsapHble KpUCTAUIMYECKUE PEIIETKH, CBOMCTBA COECUHEHMIA.

HonHast cBsI3b M HOHHBIE KPUCTAIITNYECKHE PEIIETKH, CBONCTBA HOHHBIX COSTUHEHHIA.
Merannueckas CBsI3b U €€ XapakTepucTUk. CBOMCTBA METAJUIOB U CILIABOB.

9.1.3. IlpuMepHBIii epedeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 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.
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HuanenayansHoe 3agaHHe «JHepreTHKa XHMHYeCKHY NPOOECCoB. X HMHYecKast
TepMOIHHAMHKA
BAPHAHT N1
1. Paccuutaiite TenmoeoH 3ddexT peaxnmuu obpazopanmud oKcHIa vraepoga (IV), sanummite
TEPMOXHMHIECKOE VPAEHEHHE PEaKITHH.
Cizpagum + O2¢z = CO2¢2
Cronsko vIIepoda H CKONBKO KHCIOPOZA (B rpaMMax) ECTVIIHIIO B PEakIIHED, IIPH KOTOpoil

3 eeimemanock 39 35 k]lx TermmoTer?
2. PaccauTaE H3MeHeHHEe 3HEpPTHH | HOOCAa, VCTAHOBHTE, BOSMOMHO JIH CAMONPOHIEOIBHOE
mpoTekanme peaximu mpu 27 'C.
Cu g + ZnQ tme) = CUQ (me) T 1 (ug)
3. IlokasmTe pacderoM, OPH KAKHX TEMIIEPATVPAX PEakItHd OVIEeT HpoTeKaTk E 00paTHOM
HATIPABIeHHH.
280215 Q120 =250
HuasenavanknHoe 3a0adHe « XHMHYECKAA KHHETHEA
BAPHAHT N:ol
1. HanummTe KHHETHYECKOS VPABHEHHE PeaKITHH:
C:Ham + Hipg = C2Haz
Kax mamenuTcd cKOpPOCTE PeakIiHH, ecliH: ) B CHCTEMEe VESIHYHTE JABIeHHE B 3 paza; b)
4 VEENHIHTE KOHICHTPAITHED 3THISHA B D pas; B) VMEHBIINTE KOHIIEHTPALlHK EOSOPoda B 2
paza’
2. Bo cromsko paz BO3pacTeT CKOPOCTE XHMHYECKOH PeaklHH [IPH NOBBIMIEHHH TeMIEPaTVPEL
ot 20 70 45 °C, ecn TemmepaTypHELT Ko3dduIHEHT cKOpoCTH peaknuu pagex 2,37
3. PaccumTafiTe SHEPIHIO AKTHEAIIHHE PEeakIIHH, €CTH CKOPOCTE 3Tofl peaknuu mpu 23 'C & 10
paz bomasme, em mpu 10 °C?
HuasenayanknHoe 3a0aHHe « X HMHYECKOE PABHOBECHEY
BAPHAHT N:ol
1. B xaxoM HampaelIeHHH OVIST IPOHCXOIHTE CMEIIEHHE PABHOESCHA PeaKIIHI
Nzgg + Oz = 2NOvz ; AH=182,6 Il
BCIHM: 4) VEENHNYHTE TeMIIEpaTvpy, 0) VMEHBOMTE JABASHHE B CHCTEMe, B) IIOHHIHTE
5. KOHIIEHTPAIIHID 230Ta.
2. 3anummrTe BRIpaeHHEe KOHCTAHTEL PARHOESCHA NI PEaKIIHN:
280 + Oz = 285031
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.
Huagnengyvaneuoe 3agaane «[ ansEaadgeckHid 37 1eMeHT»
BAPHAHT Nel
1. 3anmmcaTs cxeMy FalsBaHWYECKOTO 3IeMEeHTa, COCTOAMIEro M3 AMOMHHEHEEOTO H HHKETEEOT D
3IEKTPOJOE, IOrPVIEEHHEIX B PACTEOPEL CEOHX CONel; HANMCATE VPABRHEHHS 31eKTPOIHEIN
6. OpOLECcCOR; HANHCATE VPABHEHHe pPeakIiHM, KOTopad NOpPOTeKdeT B TalbBaHW9IecKOM

37eMEHTE, pPACCIHTATh SIEKTPOJBHGEVIOVED CHIV TaTbBAHHYECKOTO 3IIEMEHTA IpH

CTAHJAPTHEIX VCIOBHAR, PACCIHTATE ISKTPOSBIEVIOVIO CHIV FANEBAHHYECKOT0 JIEMeHTa
1+ r ' F

upu Temmepatype 235 'C u xormenTpamuax C(AY) = 0,1 moms/n; C(Nit™) = 0,1 Moms/n.
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HuauengyaasHoe 3aganHe «JIeKTPOIHI»
BAPHAHT Nel
1. JIns cesyviomsx E€MecTE HANHCaTh VPAaBHEHHA SIeKTPOSHEIX IPOLECCOE IIPH JIeKTPOIHIE H
VEa3aTh, KAKHE IIPOIVETEl 00pa3vIOTCA Ha KaTOJE H aHOJE:
a) paciimae KBr ¢ HepacTEopHMEIME 30eKTpogdani; 0) pacteop CuS04 c HHepTHEIME
7. snexTpogami; B) pacteop KOH c rpaduToEsnME 3nekTpogamu: ) pacTeop NaBr ¢ MegHemM
AHOZOM.

b

Kaxme npogykTel 00pasviOTCA NPH 3IEKTPOIH3e BogHOTO pacTEopa AgNO3: ¢ HHepPTHEIMH
3neKTpoJams ! HanummTe vpaEHeHHA 31eKTPOJHEIX IponeccoE. CKOMBKO EpeMeHH HVEHO
OpPONVCKATh 9Epes pacTEop TOK CHIOH 3.5 A, 9T00B MOKPEITE OPeIMeT C NOBepXHOoCTRI0 80
em? croeM cepetpa Tommmaod 0,005 s (maoTHOCTE cepedpa 10,5 r/end)?

Hupuenayvaasaoe 3aganne «Kopposus Merannos»
BAPHAHT Nel
1. Cocraeuts cxeMy KOPpPOSHOHHOTO TaIbEAHHIECKOTO 3IMEHT3d, EBOSHHEAIOIETO B
atvocdepHEIN VCIOBHSY BO BIAKHOM BOZOVXE IPH KOHTAKTE Mele3a H HHKenrd Hanmcats
8. VPABEHEHHA 3IeKTPOJHEIX IPOLeCcCOR H VPAEHEHHE NPOIecca KOPPO3IHH.
Henesnoe HagemHe nokpelmH cEHENOM. OnpesenHTe THI DOKPEITHE, HATHITHTE VPARHEHHA

b

HWICKTDOOHBIX MPOOECCOE EKOPPOZHH H3IOSIHA B CEPHDfI KEHCIOTE, €dJIH IIOKPRITHE HE
PaspVINEHDO H B (JIVHAE €70 PASpPVIIEHHA, COCTABRTE CREMY IAIBEAHHYIECKOT O JJIEMEHTA.

HugaenavansHoe 3agaade «PacTeopei»
BAPHAHT Nel
1. Kaxopa MomapHas xoHIeHTpanud pacteopa, /00 s xotoporo comepskat 23,32 r H25047
PaccumTafiTe THTp. HOPMATEHVIO KOHITEHTPAITHI) H MACCOEVI) JOMK CEpHOH KHMCIOTEL B
pPACTEOPE, 8CHH eT0 INIOTHOCTE cocTaemaeT 1,02 o/

tod

. Kax waMenuTCcd TeMmepaTvpa KHIEHHS H 2aMep3aHHd IOpH oDpaz0BaHHH pacTEopa IIO
9. CPAaBHEHHK ¢ IHcToH oo, ecid B 100 r 2ogs pacteoputs 60 r caxapozsr C12H220117
3. Bogmo-cnupToRLiii pacTeop, cogepsxammii 15% cmpta (p = 0,97 r/ym) kxpucTammizvercs IpH
Temmeparvpe -7,12 °C. HafiTH MoIApHVIO Maccy CIHPTA H OCMOTHYECKOE JAEJICHHE pacTEOpa
mpu 293 K.

4. TIpm 100 °C gapmeHHe HACEINEHHOTO IIapa BEOZEl Hag pacTEOpoM, cofepsxammm 0,05 mons
cviabdata HaTpuA B 430 r Boger, pasmo 100, 83 klla. Jarmense HaCRIIEHHOTO Iapa BEOOEl IPH
3ToH Temmepatyvpe paemo 101,32 xlla. Onpegensite Ka&VIOVIOCA CTENEHB OHCCOLHAIIHEH
cviasdaTa HATPHA.

9.1.4. IlIpuMepHBIii NepevYeHb TeM JJIs1 KOHCIIEKTOB CAMONOATOTOBKH

OCHOBHBIE TTOHSITHS U 3aKOHBI XMMHH.

3HepreT1/H<a XUMHNYCCKUX MPOLCCCOB. XuMudeckas TCPMOANHAMHKA.
XuMH4ecKass KHHETHKA. XMMUYECKOE PAaBHOBECHE.
DnexTpoxumMmuueckue mnpoueccel. Kopposus meTanios.

PacTtBopsI.

Crpoenue atoma. [lepuognueckuit 3aKoH. XUMHUYECKasi CBSI3b.

SN hE BN =

9.1.5. [IpuMepHBbIii NepeyeHb BOMPOCOB /sl 3alIIUTHI 1a00PATOPHBIX padoT

1. Jaiite omnpeneneHue MOHIATUIO «XUMHYecKas cucteMa». [lepeducianTe TUMB XUMHUYECKUX
CHUCTEM, JaliTe UX XapakTepucTuky. K KakoMy TUIy XMMHUYECKOW CUCTEMBI OTHOCHUTCS
KaJoOpuMeTp?

2. Yrto Takoe TemioBoit 3¢ dekt peaknun? Kak oH 0003HaYaeTcs, B 4eM H3MEPSAETCS, YeMy OH
paBeH IpH MOCTOSIHHOM JaBieHuun? Jlaiite ompeneneHue 3K30- U YHAOTEPMUUYECKON peaKIuu.
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10.

11.

12.

13.

14.

15.

16.
17.

18.

Peakuus kakoro Tvna npoTekaeT B JaHHOM SKCIIEPUMEHTE?

. Kak ompenenuTs MakCUMalbHYIO TEMIEpaTypy MPOBOAUMOIO MPOILECCa U pPacCUUTATh Ha

OCHOBE HKCIIEPUMEHTAJIbHBIX TaHHBIX TEIIOBOM 3 ekt peakuun?
Cohopmynupyiite 3akoH ['ecca. [loscHuTe CMBICT 3TOrO 3aKOHA Ha MPUMEPE MPOBOIUMOMN
XUMHYECKOW PEaKIrH.

. Bemmonnsercs nu 3akoH ['ecca B 1aHHOM 3kcnepuMeHTe? YeM o0yclIOBIE€HA MOTPEIIHOCTh

AKCIIepuMeHTa?
UTo Takoe CKOPOCTh XUMHUECKOW PEAKIINH, OT KaKuX (aKTOpPOB OHA 3aBUCUT?

. Kak 3aBucut ckopocTh peakuuu oT Ipupoabl pearupyromux BeniectB? [loueMy nuHk BcTymaer

B PEaKIMI0 C KUCJIOTOW OoJjiee aKkTUBHO, yeM 0J10B0? [loueMy CKOpOCTh peakiuu IUHKA C
pa3HbIMH KHCIIOTaMH pa3inyHa’?

. Kak 3aBHCHT CKOpPOCTh pEakiuu OT CTENEHU U3Melb4eHHOCTH BemecTB? [louemy mpu

pacTUpaHUM HUTpaATa CBUHIA M HOJUIa Kajdus NMosBIsgeTcs kenras okpacka? C yeMm CBA3aHO
YCUJICHHE OKpalllMBaHus Nnpu no0aBiieHnd Boabl? [loueMy peakiusi KUCIOThI C KyCOYKOM MeJia
UJET MeJUIEHHEE, YeM C TTOPOLIKOM?

. Kak 3aBHCHT CKOPOCTb peaklHMu OT KOHIEHTpAllMH UCXOJHBIX peareHToB? [louemy mpu

CMEIIMBAaHUHN PACTBOPOB THOCYJb(paTa HATPUS U CEPHON KUCIOTHI cMech MyTHeeT? Kakum
JIOJDKEH ObITh BUJ rpaduKa 3aBUCUMOCTH CKOPOCTU peaKIUu OT KOHIEHTpAIlMU THOCYIb(aTa
HaTpus?

Kaxk 3aBUCHT CKOPOCTB peakiuu oT Temrneparypsli? Bemmonnsercs au npasuio Bant-I'odda pst
MIPOBEACHHOTO dKCcriepuMenTa? 3anuimmure ypaBHeHue Apperuyca. Kakum mommkeH ObITh rpaduk
3aBHCHUMOCTH CKOPOCTH PEAKIUH OT TeMIepaTyphl?

Uto Ttakoe xumuueckoe paBHoBecue? Kak BiuseT U3MEHEHUE KOHIEHTpAIMid peareHTOB Ha
CMeEIlleHHEe XUMHUUYeCcKOoro paBHoBecusa? Kak MeHseTcs oKpacka pacTBOpa IMpU CMEIIMBaHUU
pacTBOPOB XJIOpHUJIa kKeje3a U poaaHuaa kanus? Kak MeHseTcs okpacka IpH 100aBIeHUH K
MOJTyYEHHOMY PAcTBOPY UCXOAHBIX PEAreHTOB U MPOIYKTOB pEaKLUu U nmoyemy?

Urto takoe 3nexTposni? M3 4ero coctouT 3jeKkTpoiuTuueckas sueiika? K kakomy tumy
AIIEKTPOJIOB OTHOCSITCSI MEIHBIN U IrpaUTOBBIE AIEKTPOIbI?

KaxkoBbl mpaBmiia s5ekTpoau3a B pactBopax? Kakue npoayKkTel 00pa3yroTcsl Ha KaToAe U aHOE
IIPH JIEKTPOJIM3E BOJHOTO pacTBopa cynbdaTta meaun? Kak Oyner mporekaTh IEKTPOIU3, €CIU
CIIyCTS KaKO€-TO BpeMsl IOMEHSTH MOJIIOCHl HICTOYHHUKA TOKa?

Kak mpoTekaeT 31eKTpou3 pacTBopa cyiabdara HUKENIsS ¢ MeaHbIM aHogoMm? Kak metomom
AIIEKTPOJIN3a HAHECTH METAJUINYECKOE MOKPBITHE HAa METAJUIMYECKYIO eTajb?

Kak nmpoTekaeT 31eKTposin3 pacTBOpa CEPHOM KUCIOTHI ¢ MeAHbIM aHoaoM? [louemy crycts
KaKOoe-TO BpeMs PacTBOp OKpalIuBaeTcs B roixy6oit nper? Kak nmpoucxomur nepeHoc Meau ¢
aHoza Ha Katon’?

Uto Takoe koppo3us MmeTaioB? KakoB MexaHH3M 3IEKTPOXUMHUYECKON KOPPO3UH?

[ToueMy mpu KOHTaKTe IIMHKA C CEPHOW KHUCIOTOW HaOII0JaeTCs BBIACICHUE ra3a, a MpH
KOHTAKT€ M€ C CEpHOU KUCIOTOM - HET? C 4eM CBA3aHO MHTEHCUBHOE BBIJEICHHUE ra3a Mpu
KOHTAaKT€ MEJHU U LIMHKA B paCTBOPE CEPHOU KUCIOTHI?

[Touemy mpu MOTPY>XEHUH ATIOMHHUEBOU TJIACTUHKU B PAcTBOp CyJib(daTa MEIU M CEPHOM
KHCJIOTHI peakuusi He HabmogaeTca? C yeM cBs3aHO MPOTEKAaHHWE PEaKIUu IMpH 100aBICHUU
pacTBopa xjopuaa HaTpusi? YUTo NpOUCXOAUT CITYCTS BPEMS C aJJFOMUHUEBOM TIACTUHKOM?

9.1.6. [IpuMepHBIii NepevYeHb BONPOCOB A1 KOJUIOKBUYMA

Bonpocel k konnokBuyMy Nel "Xumuueckass TepMOJAMHAMHUKAa. XMMHUUYECKass KMHETHUKA U
XMMHUYECKOE paBHOBECHE".
Tema 1. XUMHUYECKAS TEPMO/IMHAMUKA.

1.

Yto M3yyaeT XxuMH4ecKas TepMoaMHaMMKa? JlaiiTe ompeneracHUe MOHATHIO «XMMHUUYECKas
cucreMay». Ilepeuncnure TUNBI XUMUYECKUX CUCTEM, NAUTE UX XapaKTepucTuky. IIpusenure
IIPUMEPBL.

Kakue mapameTpbl BIAUSIOT Ha TEPMOJIMHAMHUYECKOE COCTOsIHME cUCTeMbI? UTo Takoe
CTaHJapTHbIE yciaoBuA? YeM XapakTepuszyercs TEpMOAMHAMUUECKOE PAaBHOBECUE CHCTEMBI?
Kakue Tunbsl TepMOJMHAMUYECKUX NPOLECCOB MOTYT MPOTEKAaTh B XUMHYECKUX CUCTEMax?
JlaliTe uX XapakTepUCTUKY.

. Chopmynupyiite 1 3aKk0H TEpPMOAMHAMHKHY, 3aMUIINTE €0 MaTeMaTU4YeCKoe BhIpakeHue. Jlaiire

ompeneieHHe MOHATHSAM «TEIoTa», «paboTa», «BHYTpEeHHAS 3Heprus». Kak MoxHO
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MHTEPIPETUPOBATH 3TOT 3aKOH MPUMEHUTENBHO K XuMudeckomy nporeccy? Kakas pabora vamie
BCET0O COBEPIIAIOTCA B XMMUUYECKUX cucTeMax? Kak ee MOXHO pacCUyuTaTh?

[aiite onpenenenue »HTanbnuu. Kak ee MmoxHO paccuutarh?. Kak ona o0o3HavyaeTcs, B 4eM
n3mepsercsa? Uto takoe TernoBoit 3 ekt peaknun? Kak on o603HavaeTcs, B 4eM U3MepsieTcs,
4YyeMy OH paB€H MpPHU MOCTOSTHHOM AaBieHuun? JlaiTe ompenesieHue 3K30- U YHA0TEPMUYECKOM
peakuu. UTo MOKHO CKa3aTh O TEIUIOBOM d(deKkTe 00paTUMOro XUMHUYECKOT0 mporecca?

. Uto u3yuaetr Tepmoxumusa? UTo Takoe TepMoxumuueckoe ypaBHeHue? [lepeumcaute

0COOEHHOCTH 3alMCU TEPMOXHUMHUYECKUX ypaBHEHUN. UTO Takoe cTaHAapTHAs SHTAIbINS
oOpa3oBanus BemiectBa? Kak oHa o603HavaeTcs, B UeM U3MEpSAETCS U KaKue 3HAYCHUSI MOKET
MPUHUMATh?

. Chopmynupyiite 3akon I'ecca. [loscHUTE CMBICT 3TOTO 3aKOHA Ha NMPHUMEPE XUMUYECKOU

peakuuu. Chopmynupyite cienctsue u3 3akoHa ['ecca. [IpuBenute mMaremaTudeckoe
BbIpa)XEHHUE, MOSICHUTE, IJISl pacyeTa KaKoW BEJIMYMHBI OHO MPUMEHSETCS.

. Uto Takoe saTponusi? B yem oHa usmepsiercs, kak obo3navaercsa? Kak ee MoxHO paccuuTaTh?

Ot xakux (akTopoB oHa 3aBucHuT? [losicHUTe Ha MpuMepe, KaKk U3MEHSAETCS SHTPOIUS BELIECTBA
Npu noBblIeHNU TemmnepaTypbl. C 4yeMm cBsi3aHbl 3TU M3MeHeHHus? B kakoM arperaTHoOM
COCTOSIHMM 3HTPOMHS camasi BbicOKas U moueMy? UTo Takoe cTaHAapTHAas SHTPOIMs BEUIECTBA,
Kak oHa o0o3Hauaercs, B ueM uzMmepsercs? Kak MOXXHO paccuuTaTh U3MEHEHUE YHTPOINHH B
npoluecce XuMruIecknx peakuui? [IpuBennre MmaTeMaTHuecKoOe BbIpaXKEHHE.

. Chopmynupyiite 2 3aKOH TepMOAUHAMHUKH. [[J11 KakuX cUCTEeM OH MpuMeHUM? MOXKET iu

peakius npoTekaTh ¢ yMeHblleHueM sHTponuu? Kakue nBa gakrtopa gBASIOTCS ABUXKYLIEH
CUJION CaMOIIPOU3BOJIBHOTO MPOTEKAHUS PEaKIUN?

. Kax paccunrars snepruto ['n66ca? Kak ona o6o3Havaercs, B ueM uamepsiercsa? Jlius gero

UCIONIb3yeTcs 3Ta BennunHa? KakoBbl KpUTEpUU CaMONPOU3BOJILHOTO NMPOTEKAHUS PEAKIUU B
psIMOM U OOpPAaTHOM HarpaBieHUU?

Tema 2. XUMHNUYECKAA KUHETHUKA. XUMNYECKOE PABHOBECHE.

1.

Uto u3yuaetr xumudeckas knaetuka? Uto takoe koHneHrpanus? Kak ona o6o3navaercsa? Kak
U3MEHSETCS KOHIEHTpAlHs UCXOAHBIX PEareHTOB U MPOAYKTOB MPHU MPOTEKAHUU PEAKLIUU?
[IpuBenute npumep. JlaliTe ompeneneHue CKOPOCTH XUMHUecKOW peakuuu. Kak oHa
obo3nauaercs? Kak ee MoxxHO paccumtarh? UTO Takoe AJIIeMEHTapHBIA aKT peakuuu?

. UTo Takoe roMoreHHble M rereporeHHble peakuuu? IlpuBeaurte nmpumepsl. UTo Takoe

oOpatumble 1 HeoOpaTuMble peakiun? [IpuBeaure npumepsl.

. OT kakux GakTOpPOB 3aBUCUT CKOPOCTh XMMUYECKOU peaknnu? Kak n3MeHseTcst CKOpOCTh MpH

M3MEHEHUU CTENEHH TUCIEPCHOCTHU, arperaTHOTrO COCTOSIHUS, BHEUIHEr0 dHEPreTH4YeCKOro
BO3JIEUCTBUSA?

Kaxk 3aBHCHT CKOPOCTh XMMHUYECKOW peakIuu OoT KoHIeHTpaui peareHToB? Chopmynupyiite
3aKOH JEHWCTBYIOIIMX MAacC AJs CKOPOCTHM XUMHUYECKOW peakuuu. [IpuBenurte ero
MaTeMaTuieckoe BelpaxeHue. [loscHure, kakue BeTUYMHBI UCTIONB3YIOTCS B 3TOM BBIPA’KEHUU.
Uto Takoe KMHETHYECKOe ypaBHeHHE peakiuu? Kakue ecth npaBuia 3anucu 3/AM nns peakunit
C y4acTHEeM TBEPABIX U Tra3000pa3HbIX BemecTB? UTo Takoe KOHCTaHTa CKOpOCTH peakimu? Kak
oHa 0603HayaeTcsi? OT 4ero oHa 3aBUCUT?

. Kak 3aBHCUT CKOpOCTHh XMMHUYECKOW peakuuu OT TeMmnepaTypbl? OTBET MOSICHHUTE.

Chopmynupyiite npaBmio Bant-I'odda, npuBeaure ero maremarudyeckoe BeipakeHue. Yto
MOKa3bIBaCT TeMIIepaTypHbIA K03 duImeHT ckopoctu peaknun? Kak oH o603HavaeTcs U 4emy
MOET OBITh paBeH?

. Uro takoe »dexTuBHOE coynapeHue vyactull? Kak m3mMeHseTcs SHEPreTUKa CUCTEMBI TIPU

nepexoje OT UCXOAHBIX peareHTaM K mpoaykraMm peakuuu? Ilpuseaure rpaduyeckuii nmpumep,
OTBET mosicHuTe. UTO Takoe sHeprus akTupanuu peaknuu? Kak ona o6o3HadaeTcs, B 4eM
n3Mepsierca? OT dyero oHa 3aBucuT? Kak CBSI3aHbI CKOPOCTh PEAKIIMU U YHEPTUsl aKTUBALIMU?
[IpuBenute ypaBHeHue Appenuyca. [loscHuTte, kakue BEJIUYUHBI B HETO BXOJAST U KAaKYIO
3aBUCHMOCTh YCTAaHAaBJHMBAET 3TO ypaBHeHHE. UTo Takoe karanu3atop? KakoB mexaHU3M
JIEUCTBUA KaTanu3aTopa?

. JlaiiTe ompeneneHue XUMHUYECKOTO paBHOBecHs. UTO Takoe paBHOBECHAs KOHIEHTpAILUs

BemecTB? Kak oHa o6o3navaercs? Uto Takoe koHcTaHTa paBHOBecHs? Kak oHa o0o3Havaetcs?
Hanumure mMaremaTuyeckoe BbIpaK€HHE JJI1 KOHCTAHThl pPaBHOBECHS, MOSICHUTE, KaKue
BEJIMYMHBI TaM HCMOJIb3yIoTca? KakoBbl mpaBuia 3alucu KOHCTAHThI PaBHOBECHS, €CJIU B
XUMHUYECKON peaKIK y4acTBYIOT TBEpP/IbIe UM ra3000pa3HbIe BeuiecTBa?
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8. Kakue (akTopbl BIUAIOT HA CMEIICHUE XUMHYECKOTO paBHOBecus? [losicHuTe, 4TO O3HAYaeT
CMEIIIEHHE XMMHUUYECKOTO PaBHOBECHS «BJIEBO», «BmpaBo»? Cdhopmymupyiite npuniun Jle-
[Marenve. Kyna cmemniaercss paBHOBECHE MPU MOBBIIMICHUH WM MOHUKEHUU TEMIIEPaTYpHI,
JaBJICHUSI, KOHIEHTpaluu?

Bomnpocsl k komokBuymy N2 "Onektpoxumudeckue npoiecchl. Kopposust metauio. PactBopsr”.

Tema 1. QJIEKTPOXMMHUYECKUE IMTPOLECCBI. KOPPO3UA METAJIJIOB.

1. Yto u3ydaer »IeKTpOXuMuA? 3a CYET YEro MPOTEKAOT IEKTPOXUMUUYECKUE nporecchl? YTo
TaKoe OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIEC peakiuu? [laiiTe onpeneiaeHne MOHATUSAM «CTENEHb
OKHCJICHUS», «BOCCTAHOBUTENDY, OKUCIUTENbY, «OKHCIEHUEY, «BOCCTaHOBICHHUEY. [IpuBenuTe
MIPUMEPBHI.

2. Yto takoe snektponbi? M3 yero m3 uizroraBiauBaroT? Kakue mporecchl NpOUCXOAAT Ha
MOBEPXHOCTU METAJUIMYECKOr0 3JIEKTPOJia MPU MOTPYKEHUU €ro B paCTBOP MOHOB ITOTO Ke
Mertamna? Kak oOpasyercs ABOWHOUN 3JeKTpUUECKHU cioi? UTO Takoe 3JIeKTPOJTHBIN
noteHnuan? YTo Takoe paBHOBECHBIN AIEKTPOAHBIN oTeHnan? Kak on o0o3Havaercs, B 4eM
nsmepsetrca? Uro xapakrtepusyet sta BeauuuHa? OT dero oHa 3aBucut? 6. Uto Takoe
CTaHAApPTHBIN BOJOPOAHBIN 3jiekTpoA? [nsg dero oH ucnonb3yercs? Uemy paBeH €ro
AIEKTPOAHBIA MOTEHIUAI?

3. Uto Takoe CTaHAapTHBINA 3JIEKTPOIHBIN moTeHIMan Metauia? Kak oH o0o3HavdaeTcs, B 4eM
n3Mepsierca? Uto xapakrepusyert AaHHas BennuuHa? Kakue 3Haue€HHS OHA MOXKET MPUHUMATh?
Ot kakux (HaKTOPOB 3aBUCHUT AICKTPOAHBIN MoTeHIMan? [IpuBeauTe MoJIHOE U COKpAIICHHOE
ypaBHeHus: HepHcra. IlosicHuTe, kakue BEIWYUHBI TaM HCHOJB3YIOTCS. B Kakux ciaydasx
UCIOJIB3YIOTCS ATU ypaBHEeHHMsA? UTO mokas3pIBaeT psij AJIEKTPOXUMHUYECKUX HaNpsKEHUI
MeTauioB? Kak pacrnosiokeHbl MeTalibl B 3ToM paay? C dueM cBsi3aHa BOCCTAHOBUTEJIbHAs
CIOCOOHOCTH METaIOB?

4. Yto takoe raipBaHMYecKui sneMeHT? M3 dero on coctout? M300pasure yCcTpOUCTBO
rajbBaHUUYECKOro sneMenTa. Kak 3apspkeHbl KaTo/ U aHOJI B ranbBaHMueckoM annemente? Kakue
MPOLECChl MPOTEKAT y MX MOBEpXHOCTU? ['Ie BO3HUKAET JJIEKTPUUYECKUH TOK B
rajibBaHUYECKOM 3JIeMeHTe? B KakoMm HanpaBlie€HUHU ABUXKYTCS AJIEKTPOHBI B FaJIbBAHUYECKOM
snemenTe? Ha mpumepe rajipBaHuuYecKoro 3yeMeHTa JlaHudnsa-SkoOu paccKakuTe Kakue
AIEKTPOXUMHUYECKHE MPOLIeCChl TaM MpoTekaroT. Hanuimure ypaBHeHHUS peakluil Ha KaToae U
anojzie. Kak 3anuceiBaeTcsa cxema rajabBanndeckoro sneMmenta? Ilpuseaure npumep. Uto takoe
AIEKTPOABMKYIAasl cuia TrajdbBaHudyeckoro sinemeHta? Kak oHa oOo3HadaeTcs, B yem
mmepsiercsa? Kak ee MOKHO paccuuTarh?

5. Uto takoe anektponus? M3 4yero cocTouT cucrema, riae mpoTekaeT 3ekTponaus? M3oopazure
rpadpudeckn. Kak 3apsokeHbl KaToa U aHO TIpH dJiekTposn3e? Kakue mporecchl MpoTeKarT y
MOBEPXHOCTH IEKTPoA0B? Kakue TUIIbI 3JIEKTPOIOB UCIIOIB3YIOTCS MIPH AeKkTpoiause? U3 yero
oHu wu3rotaBauBawTcia? I[lpuBeaure npumMepsl. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUSA
ANIeKTpoau3a B paciuiaBax? Kakue mpouecchl MpoTeKaroT Ha aHone U katonae? IlpuBenute
npumep. KakoBbl 3aKOHOMEPHOCTH MPOTEKAHUS 3JEKTPoan3a B pacTBopax? Kakue mporeccsl
MpOTEKAtOT Ha aHozie U kartoae?lIpuBeaure mpumMepsl.

6. Chopmynupyiite 1 u 2 3akonsr ®apanes. [IpuBequre UX MaTeMaTHYECKOE BBIpAKCHUE.
[TosicuuTe, Kakue BEJIUYMHBI TaM HCIOJb3YIOTCS U UX €AUHHUIBI U3MepeHus. s kakux
pacyeToB MPUMEHUMBI 3TH 3aKOHBI? UTO Takoe BbIXo Mo TOKYy? Kak ero MoKHO paccuuTaTh?

7. Yrto Takoe koppo3us MeTamioB? Uem xapaktepusyetcs npoiecc koppo3un? [louemy koppo3sus
HETaTUBHO BJIMSAET Ha METaJIMUeCKHe KOHCTPYKUMHU U uzfenus? YTo Takoe XUMUYECKas
Koppo3us? B kakux cpenax oHa mporekaeT? Kakue ObIBalOT THUIIBI XUMUYECKOU KOPPO3HUH?
[IpuBenute npumepsl. B ueM 3akirodaeTcss MEXaHU3M XUMUYECKOW Koppo3uu? Hanummre
ypaBHEHHUsI peakluid, npuBeauTe npuMepsl. OT Kakux (GakTOpPOB 3aBUCUT CKOPOCTh XMMHUUECKON
Koppo3un? IloueMy y HEKOTOPBIX METAJIOB CO BPEMEHEM CKOPOCTh KOPPO3UHU 3aMeisieTcs?
Kaxkas cpena cnocoOctByeT npotekanuto koppo3uu? [Ipusenute npumepsl. [louemy ¢ poctom
TeMIepaTypbl CKOPOCTh KOppo3uu Bo3pactaeT? Kakue mecra B U3JEIUAX U KOHCTPYKIUAX
SBIISIOTCS KOPPO3UOHHO-OMACHBIMH U ITOYEMYy?

8. UTo Takoe 3JeKTpoOXUMHUEcKas Koppo3us? B kakux cpenax oHa npoTekaeTr? B uem
3aKJII0YAETC MEXaHU3M JJIEKTPOXUMUUecKor koppo3un? Kakas cpena eii cmocooctByet? Ha
IpUMepe KOPPO3UM CTaIU KUCIOPOIOM BO3JyXa BO BIIAXXHOHN cpeie MOSICHUTE MEXaHU3M
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NpPOTEKaHUsl DJIEKTPOXUMUUYECKOW Koppo3uu. Kakue meramnsl Hanbosaee MOIBEP>KEHBI
koppo3un? [loueMy HEKOTOpbIE METalJIbl, HECMOTPS Ha UX BBICOKYI0 BOCCTAHOBHUTEIbHYIO
CIOCOOHOCTH, HE Mo/BepraroTcs kopposun? [IpuBeante npuMepsl TAKUX METAJLIOB.

9. Ilepeuncanre METOBI 3aIIUTHI METAJJIOB OT KOPPO3uU. UTO Takoe JIerupoBaHUE METAJJIOB?
Kakue BemjecTBa BBICTYMAIOT JISTUPYIOIIUMHU J00aBKaMU M KaK OHHU BJIMSIOT Ha CBOICTBa
Metaiuia? [loueMy mpu JerupoBaHUM MeETajlja CKOPOCTh KOpPpo3uu 3amenisercsa? Uem
00YCJIOBJIEHO TO, UTO COBPEMEHHbIE CTAJIU SIBJSAIOTCS HepKaBeoImUMH? UTO Takoe 3allUTHbIE
noKpbITUA? M3 yero oHW u3rotaBiauBarTcsa? B yeM oTinnyne KaTOIHBIX U aHOJHBIX
METAJUIMYECKUX MOKPHITUIA? [losiICHUTE MEXaHU3M 3aIUThl TAKUX MOKPBITUM HA MpUMEpax.
Kakue HemocTtaTku €CTh y TOTO WJIM MHOrO THUMNA MOKpbITUS? W3 yero u3roraBauBaroT
HEMEeTaJNInYecKue 3aluTHble NoKpbiTUa? IlpuBenure npumMepsl. KakoBbl HEAOCTATKU TaKUX
nokpeiTuii? Ha 4eM OCHOBaHBI METOJIbI AIEKTPOXUMHUYECKON 3amuThl? [losicHuTe MexaHu3M
AIEKTPOXUMHUYECKON 3alIUThl Ha MPUMEpPE METOoJa MPOTEKTOPHOM 3aIIUTHI CTAJIbHOTO
TpyOOIpoBOAa B MOPCKOM Bojzie. UTO Takoe katoaHas u aHoaHas 3amuTta? [losicHuTe MexaHusm
3alIUTHl HA NpuMepax. Pacckaxure 00 M3MEHEHUH CBOWCTB KOPPO3MOHHOM cpeabl. Kaknumu
crocobamu oHO pgocturaetcsa? Kakue hakTopbl HY»KHO YYUTHIBaTh MPU KOHCTPYHUPOBAHUU
W31, YTOOBI IPEOTBPATUTH MPOLIECCH] MPOTEKAHUs KOPpPO3uu?

Tema 2. PACTBOPBI.

1. Yto Takoe pacTBOp, PaCTBOPEHHOE BEUIECTBO, pacTBopuTeib? llpuBenute mpumepsl.
[IpuBeaute knaccudukanuio pacTBopoB. KakoBbrl cXoJcTBa/OTAHYUS PacTBOPOB C
MEXaHUYECKUMH CMECSAMHU U XUMHUYECKHUMHU coequHeHusMu? UYto u3 cebs mpeacTaBiseT
pacTBOp, COTJIACHO COBPEMEHHBIM MpecTaBiaeHUsIM? ONUIINTE TPOIECC PACTBOPEHUS TBEPIOTO
Tena B KUAKOM pacTBopuTene. Kak mpoucxoauT KpucTamum3amnus?

2. Yrto takoe KoHmeHTpamnusa? UTo Takoe HACHIIMICHHBIN, pa30aBIeHHBIA, KOHIICHTPUPOBAHHBIN
pacTtBop? OnumuTe crnocoObl BEIPaKEHUSI KOHIEHTPALUKA PaCTBOPOB, IPUBEAUTE 0003HAUCHUS,
dbopMyIIbl 115 pacueTa KOHLIEHTpAlui, eUHUIBI U3MEpeHHs (MaccoBas 0Jis, MOJISIpHAsI 1014,
MOJISIpHAs KOHIIEHTPALMsI, MOJIsJIbHASA KOHIIEHTpALMsl, HOpMajbHasi KOHIIEHTpauus, TuTp). Kak
MOHO KpaTKO 0003HAYMUTh €AMHUIBI U3MEPEHUS MOJSPHON U HOPMaJbHON KOHLEHTpALUU?
[TpuBeaute nmpumep. Kak paccuntbiBaeTCs SKBUBAJIEHT JUIsl KUCJIOT, OCHOBAHUH, COJICH?

3. Yto Takoe pactBopumocTh? [IpuBeauTe kiaccudukaiyio BemecTB Mo uxX pactBopumocTtu. Kak
BJIIMSIET MOJSPHOCTH BEIIECTB Ha HX pacTBopumocTh? Kak Biuser temmepatrypa Ha
pacTBOpUMOCTh BemecTB? UTO Takoe MepeHachIeHHBIH pacTBOp? B Kakux yCIOBHUSX €ro
MO>KHO MOJIy4UTh? B Kakux ciydasx u30bITOK paCTBOPEHHOI'O BEIIECTBA HAYMHAET BbINAaTh B
0CaJIoK U3 MepeHachllleHHoro pactBopa? 8. Kakue mpouecchl IpoTeKaT nMpu 00pa3oBaHUU
pactBopa? Kak m3MeHsieTcst mpu 3ToM dHeprus cuctembl? Kakumu dakropamu onpenensercs
TeTI0BOM 3(pdeKT mporiecca pacTBopeHus?

4. Yto Takoe coJbpBaTallMs, TUApPATALMsA, COJbBATHI, THAPAThI? UTO MpeacTaBisiOT COOO0M
kpuctannorunpatsel? IlpuBenute npumepsl. Yem oO0ycioBieHO oOpa3oBaHHE
KpUcTaioruapatoB? UTo Takoe 3JIeKTPOIUTHI, HEANEKTPOoauThl? Kakue BelecTBa OTHOCATCS K
TOMY WJKW WHOMY Tuny? UTo Takoe 3JeKTpoJuTudeckas auccouumanus? Yto takoe
M30TOHHYECKUN KO3P(PULIMEHT, Y€MYy OH MOXKET OBITh paBeH, OT 4ero 3aBUCUT? UTo Takoe
crenenb nuccounanuu? Kakue BemecTBa OTHOCITCSA K CIA0BIM U CUJIBHBIM AJIEKTPOJIUTAM U
noyemMy? OT 4Hero 3aBUCHUT CTENEHb AUcconuanumu? YTo Takoe Kaxyumasici CTENEHb
nuccounanuu? JJis Kakux pacTBOPOB MPUMEHUMO 3TO noHATHE? Kak ee MOXHO paccuuTaTh?
Kak 3anuceiBaeTcs BpIpakKeHHE KOHCTAHThI TUCCOIMAIMY AJI Ca0bIX MeKTpoiauToB? OT uero
3aBUCUT KOHCTaHTa aucconuanuu? YTto mokaspiBaeT 3Ta BeauuuHa? [IpuBenurte 3akoH
pa3Benenus OcraBanpaa. Kak 3aBUCHUT CTeNeHb TUCCOLMALIMN OT KOHIEHTPAILUHU SJIEKTPOIUTa?

5. IlpuBenuTe ypaBHEHHE ICKTPOJTUTHUECKON AUCCONMALIMK BOJbI. K KaKOMy THITY 3JIEKTPOJIMTOB
oHa otHocuTca? UTo Takoe MOHHOE NpousBeneHue Boasl? Uemy oHo paBHO? Uemy paBHaA
KOHIICHTpAIUsl MOHOB BOJAOPOJA U THAPOKCOrpyNI B HelTpaibHOM pacTBope? KakoBo ux
COOTHOIIIEHHE B KUCJOW W mIeJ04yHou cpene? Uto Takoe BOAOPOAHBIN mokazarenb? Kakue
3HAYCHUS OH MOKeT npuHuMaTh? Kak oH paccunthiBaeTca? Kak onpenenuts xapakTep Cpeabl
10 3HAUYEHHUIO BOJOPOJHOIO MOKa3aTess?

6. UTo Takoe KOJJIUraTUBHBIE CBOMCTBA pacTBOpoB? Uto Takoe ocmoc? IlosicHuTe, mpuBeauTe
npumep. Ha kakoM pusnyueckoM sBICHHH OCHOBaH ocMOoc? UTo Takoe OCMOTHYECKOE JaBeHue?
[Tpu xKakuX yCcIoBUSX OIMpeaesnseTcss ocMoTudeckoe napieHue? Kak ero MoKHO paccUuTarh JIs
PacTBOPOB HEDJICKTPOJIUTOB M PacTBOPOB AekTponuToB? [IpuBeaute 3akon Bant-I'odda. s
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KaKUX cUcTeM OH crpaseiuB? Kak U3MeHseTCs JaBjeHHE HACHIIIEHHOTO Mapa pacTBopa Mo
CpaBHEHHIO ¢ YUCTHIM pacTBoputenem? IlpuBenute 3axoH Payns nias HE3JIEKTPOJIUTOB U
ANEeKTPOoJaUTOB. Kak u3MeHsI0TCa TeMneparypa 3aMep3aHusl pacTBOpa U TeMIepaTrypa KUIeHHUs
pacTBOpa Mo CPaBHEHHUIO C YUCTHIM pacTBopureneM? Kak MOXHO paccyuTaTh U3MEHEHUE
TeMIEepaTyphl AJIsl HEIJIEKTPOJIUTOB U 3JeKTPoauToB? OT Uero 3aBUCAT KPHUOCKOMUYECKas U
70yIITNOCKONMYECKask MOCTOSIHHBIE?

9.1.7. Tembl 1aG0paTOPHBIX padoOT

. Onpenenenue TerIoBoro 3pQexra peakunn HeUuTpaau3auu
CKoOpocTh XMMHUYECKOH peakiinu. XMMHUYECKOE PaBHOBECHE.
. Onekrponus. Kopposus.

9.1.8. [IpuMepHBbIii NepevyeHb TeM AJis1 MYyJIbTHMeINHHBIX MPe3eHTAIHIi

Tumbl KPUCTALTHYECKUX PEIICTOK U AIEKTPOPU3NUECKIE CBOMCTBA BEIIECTB U MATEPHAIIOB.
MeTtasuibl B TpOU3BOACTBE MJICKTPOHHBIX CPEJICTB.

Koppo3unonnsie mpo1iecchl AIEKTPOHHBIX KOMIIOHEHTOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HUH.
[TonmumepHbIe MaTepUabl U UX POJIb B CO3TaHUHM TEXHUYECKHUX YCTPONCTB.

Kunkue KpucTasibl.

DU3NKO-XUMUYECKHE MPOIIECCHI, JISKAIINE B OCHOBE TPABJICHUS U TAHKH.

XHUMHYECKHUE DJIEMEHTHI U MX POJIb CO3/IaHUU DJICKTPOHHBIX CPEJICTB.

DUBUKO-XUMHUYECKNE OCHOBBI OYMCTKH TOBEPXHOCTEM.

NN B DD =

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B Yy4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBANTE IPOYUTAHHOE U 3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

CemecTpoBBIil KOHTPOJIb BKJIIOYAET CIEAYIOIINE BUIbI padoT:

1) KoHcrnekr nekiui

2) 3aganue (BKIIOYAET KaK BHEAYIUTOPHYIO, TaK U ayJUTOPHYIO paboTy CTylneHTa): 1) KOHCTIEKT
CaMOIOJAOTOTOBKH MO TE€ME MPAKTUUECKOTO 3aHATUA (B TUCbMEHHOM BHUJIE); 2) KOHCIIEKT MPAKTUYECKOTO
3aHSATUS ¢ IPUMEPAMM pelleHus 3ajau (B NHUCbMEHHOM BHJE); 3) CaMOCTOSITEIIbHOE BBINIOJHEHUE
MHAMBHUAYAJIBHOTO 3a/laHus 110 BapuUaHTy (B MMCbMEHHOM BHUJE); 4) MPOXOXKIEHUE TECTa IO TEME
MPAKTUYECKOTr0 3aHATHA ( B AJIEKTPOHHOM BHJIE); 5) 3alIuTa 3aAaHus (YCTHO)
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3) JlaGopaTopHbie paboThl: 1) MOATOTOBKA K JabopaTOpHON paboTe B MUCbMEHHOM BHjE (IIENH,
3aJ1a4M, MOCTAaHOBKA DKCIIEPUMEHTA U T.J.) ; 2) COCTaBJICHHE OTYETa MO jJabopaTopHOU padoTe ( B
MUCBbMEHHOM BHJIC); 3) 3aluTa oTyeTa 1o j1ab.padoTe (YCTHO)

4) MynbeTuMeanitHbIC TTpe3eHTauu (padoTa B 3JIEKTPOHHOM Kypce MUCHHUIUIHHB): 1) Pasmenienue
npeseHTanuu Ha Gopyme ; 2) OTBeTH Ha BONPOCHI MpEmoJaBaTelNisi U IPYTHX CTYACHTOB; 3)
KommeHnTHpoBaH#e paboT APyruxX CTYACHTOB;

5) KomnokBuywm: 1) pemienue 3a1a4 o TeMaM KOJUIOKBHYMa; 2) YCTHBIN OIPOC)

Jlisi OlleHWBAHUS CTYJEHTOB UCIIOIB3YETCS CHCTEMa YCJIOBHBIX 3a4eTHBIX enuHHIl. CTyIeHT
moJjiydyaeT 3adeT Mo JaHHOW TeMe B TOM CiIydae, €ClM CIHaHbl KOHCIEKTHI JICKIUI, 3aJaHus U
nabopaTopHble paboThI, OTHOCSIINECS K Hel. JoImycK K 3K3aMeHyY OCYIIECTBISETCS TPH HAIWYHH 3a4ETOB
10 BCEM TeMaM.

3adeT MPOBOAUTCS B MUCHbMEHHO-YCTHOH (hopMe M BKITIOUaeT: 1) perneHue 3aaad; 2) yCTHBIA OIpoc.

OneHKka BBICTABISIETCS MO CIEAYIOIIUM KpHUTEpHUsAM: 1) OleHKa 5 - BBHINOJHSICT 3aJaHUs
CaMOCTOSITENIBHO, MMOJTHOCTHIO,0€3 MCIIOIh30BAaHUSI MATEPUAIOB Kypca; CIOCOOCH OOBSICHUThH aJITOPUTM
BBITIOJTHEHUS; 3HAET TEPMHHBI, TPABHJIA, 3aKOHBI ¥ CIIOCOOCH OOBSICHUTH CYIIIHOCTh TPOIIECCOB U SIBJICHUH
1 007aCTh UX NMPUMEHEHHS); 2) OLICHKA 4 - BBHINOJHAET 33aJaHUS CAMOCTOSTEIbHO YaCTHYHO, 0e3
MCIIOJIb30BAaHUSI MAaTEPUAIOB Kypca; CIOCOOCH OOBSICHUTH AITOPUTM BBHITIOJTHEHHS; HA XOPOIIIEM YPOBHE
3HAeT YacTh TEPMUHOB U TIOHATHH, OOJBIIYIO YaCTh 3aKOHOB M MPABUJI, CIIOCOOEH YaCTUIHO OOBSICHUTH
CYIIHOCTB MPOIIECCOB M SIBJEHUU U 00JACTh WX NMPUMEHEHUS; 3) OIEHKA 3 - BBHIMOJHSIECT HEKOTOPHIC
3aJlaHusl CAMOCTOSITEIIBHO MU OOJIBIIYIO YacTh 3aJJaHUH C MCIOJIh30BaHUEM MAaTEpPHAIOB Kypca; 3HaeT
OCHOBHBIC TEPMHHBI W TOHSTHS, MOXET CHOPMYIUPOBATH OCHOBHBIC 3aKOHBI M IpaBuia 0e3
WCITIOJIb30BaHUSI MaTEPUAIOB Kypca.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepHabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Buapl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIOIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHHA 110 OMCHOYHBIM MaTepHaJdaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,
— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;
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— MPeIOCTaBICHNE 3aaHNUs C UCIIOJIB30BAHUEM CYpPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs] OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYyT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHMYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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