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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHHE TEOPETUUYECKUX MPEACTABICHUN O CBOMCTBAX XMMHYECKHX BEILIECTB, UX
PEaKIMOHHON CTIOCOOHOCTU M 3aKOHOMEPHOCTSIX MPOTECKAHHS XUMHUYECKUX U (PU3UKO-XUMUUIECKUX
MIPOLIECCOB IO BO3/ICHCTBUEM PA3IUYHBIX (PAKTOPOB.

1.2. 3agauy AUCHUILIUHBI

1. W3ydyeHue CBOMCTB XMMUYECKUX BEIIECTB U UX PEAKIIMOHHON CITOCOOHOCTH.

2. N3yuyeHue 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUYECKUX U (PU3NKO-XMMHUYECKHX MPOIECCOB MO
BIUSTHUEM PA3IMYHOrO poja (pakToposB.

3. ®opMHUPOBAHUE HABBIKOB SKCIIEPUMEHTAIBHBIX UCCICTOBAHUM 11 U3YUEHHS CBOMCTB BEILIECTB
1 UX PEaKIIMOHHOU CITOCOOHOCTH.

4. ®opmupoBaHue MPEeACTaBICHUN O MPUMEHEHUU XMMHUYECKUX BELIECTB B MPOU3BOJICTBEHHBIX
IpoLeccax U paclpocTpaHeHUH UX B OKpY Kalollel cpee.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyINbl CEMUANbHOCTEN U HampaBieHui (general
hard skills — GHS).

HNunexc nuctumaunel: b1.0.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaTbl 00yUEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
YVYHUTHIBATH
COBPEMCHHBIC
TEHICHIINH Pa3BUTHUS
TEXHUKH M TEXHOJIOT'HI B
o0acTu TeXHOChepHO
0e301IacHOCTH,
M3MEPUTEIBHOU U
BBIYHCIIUTCIIHHOM
TEXHUKH,
WH(POPMAITMOHHBIX
TEXHOJIOTH IpH
PEIICHUN THITIOBBIX
3a/1a4 B 00J1aCTH
pohecCHOHATLHOM
JIeATEILHOCTH,
CBSI3aHHOM C 3aIIUTON
OKPYKaIOIIEH Cpebl U
obecreueHrueM
0€30ITacCHOCTH YeJIOBEKa

OIIK-1.1. 3naer
COBPEMEHHBIC TEHICHINH
Pa3BUTHS TEXHUKH H
TEXHOJIOTHH B 001acTh
TexHOC(EepHOI 0€301aCHOCTH,
U3MEPUTEIILHON U
BBIYUCIIUTEIIFHON TEXHHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTU PU PELLICHUN
TUMOBBIX 33724 B CBOEH
pohecCHOHATLHOM
JeSITEIIbHOCTH

OnuceIBacT CBOMCTBA XUMHUYECKUX BCIIIECCTB U
MaTepuraloB, UCIIOJIB3YEMBIX HAa
MMPOU3BOACTBC U BXOAAIIUX B COCTAB
OKPYXaIOLIEH Cpebl

OIIK-1.2. Ymeer BbISIBIATH
COBpPEMEHHbIE TeHICHIINU
Pa3BUTHS TEXHUKH U
TEXHOJIOTHI B 00J1aCTH
TexHOC(EPHOI 0€30MaCHOCTH,
W3MEPUTEIBHOU U
BBIUHCIUTENbHON TEXHUKH,
nH()OpPMAITMOHHBIX
TEXHOJIOTHI TIPU pEIICHUU
TUMOBBIX 33/1a4 B 00J1acTH
npodecCuoHaIbHON
JIeTEILHOCTH, CBSI3aHHOM C
3alIUTON OKPYKArOIEe cpeibl
1 OXpaHOU Tpyja

OmnuceiBaeT 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHUX U PUZNKO-XUMHUYECKUX
MIPOLIECCOB, BIUSIOLINE HA COCTOSHUE
OKpYyXaromiei cpebl U TeXHochepsbl

OIIK-1.3. Nmeer
NPAaKTHYECKHN ONBIT PEIICHUS
THUIIOBBIX 33/1a4 B cepe
TexHOCc(epHOi Oe30nacHOCTH
C YYETOM COBPEMEHHBIX
TCHJCHLUI Pa3BUTHUS TEXHUKH
Y TEXHOJIOTHH B 001acTH
U3MEPUTEIBHON U
BBIYHCITUTEIILHON TEXHUKH,
UH()OPMAIIMOHHBIX
TEXHOJIOTUI

[IpuMeHsieT 3HaHUSL O CBOMCTBAX XUMUUYECKHUX
BELIECTB U MIPOLIECCOB JJIsl IPOBEACHMS U
MHTEPIIPETALIMU PE3YJIBTATOB SKCIIEPUMEHTA;
(dbopMyaHpyeT BBIBOJBI O CBOMCTBAX BEILIECTB
U UX pPeaKIMOHHON CIIOCOOHOCTH

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

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

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTb TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1esTeIbHOCTH
. Bceero |Cemectpsl
Bunsl yueOHol aesrenbHOCTH

4acoB |2 cemecTp

KonTakTHas aynuTtopHas padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 68 68

JIeKIIMOHHEBIE 3aHATUS 26 26
3
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IIpakTHueckue 3aHATHA 26 26
JlaGopaTopHble 3aHATHS 16 16
CamocrosiTesibHasi padoTa 00y4alOUIUXCS, B T.4. KOHTAKTHaSA 40 40
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ mpenojaBaresieM, BCero
Hamnucanne koHCTIEKTa CaMOMOATOTOBKHU 6 6
BrinosiHeHME TBOPYECKOTO 3aIaHUS 2 2
IToaroroBka K TECTUPOBAHUIO 6 6
BrinonHeHne MHAUBUYaIbHOTO 3a1aHUs 6 6
[ToaroToBka K KOJJIOKBUYMY 13 13
[ToaroroBka K 3amuTe OTYeTa Mo 1abopaTopHOU padoTe 3 3
[ToaroroBka k 1abopaTopHOi paboTe, HANMCAHUE OTYETA 4 4
IToaroroBka u capaya JxK3aMeHa 36 36
O0mas Tpyr0eMKOCTh (B 4Yacax) 144 144
Oo0mas TpyroemMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW NesTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIMUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus pasnesnoB (Tem) iiK' [Ipak. | JIa6. 1():;(13\4 ’ Bcer(%;aCOB dopMupyemsbie
TUCIIAILINHBI ” | 3aH., 9 | pal. " KOMIIETEHIINHT
q q JK3aMEHa)
2 cemecTp
1 OcHOBHBIE MOHATHUS U 3aKOHBI 2 4 - 4 10 OIIK-1
XUMHH
2 DHepreTuKa XUMHUIECKUX 3 3 4 7 17 OIIK-1
MpoIEeCccoB. XUMUYECKas
TEPMOIMHAMHUKA.
3 XuMuueckas KHHETHKA. 4 5 4 8 21 OIIK-1
XUMHYECKOE paBHOBECHE.
4 DneKTPOXUMHUYECKHUE MPOLECCHI. 6 9 8 11 34 OIIK-1
Koppo3us metannos.
5 PacTBOpBI 5 3 - 7 15 OIIK-1
6 Ctpoenue aroma. [leproanueckuii 6 2 - 3 11 OIIK-1
3aKOH. XMMHUYECKasi CBSI3b.
Hroro 3a cemectp| 26 26 16 40 108
Hroro| 26 26 16 40 108

5.2. Conep:xanue pa3esoB (TeM) TUCHHILIMHBI

Coneprkanue pas3nesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) PUBEICHO B TadymIe 5.2.
Tabmmumma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIIMHBI (B T.Y. 11O JCKIHSIM)

TpynoemkocTs
Haspanus paznenos | CogepxaHnue pa3aenoB (TeM) AUCHUILIUHBI (B (HeKIHOHHbIe dopmMmupyemeble
(TeM) TUCUUTIITUHBI T.4. TI0 JICKITUSIM) KOMIIETEHIINU
3aHTHS), 4
2 cemecTp
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1 OCHOBHBIE TOHATHUA

1 3aKOHbI XUMHUHU

[Ipeamer xumun. ATOM, MOJIEKYJIa, HOH.
Xumu4aeckun ieMeHT. [IpocTsie u Ci1oKHbIE
BeniecTBa. OCHOBHbBIE KJIacChl
HEOPraHUYECKUX COEAMHEHUN: COIH,
KHUCJIOTbI, OCHOBAHUS, OKCU/IbI. DJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLHALIMS.
KommuectBo BemectBa. Mois. MoisipHas
Mmacca. 3akoH ABoraapo. MoisipHblii 00beM
rasza. YpasHenue MeHnaeneeBa-Kiamnelpona.
Xummnueckue GopMmyIibl. XUMHUECKOE
ypaBHEHUE, CTEXUOMETPUUECKHE
K02(ppuneHTHI. 3aKOH MOCTOSTHCTBA COCTABA
XUMHUYECKHX COETUHEHUM. 3aKOH COXpaHEHUS
Macchl BeIeCTBa. 3aKOH 0O bEMHBIX
OTHOLLIEHUM.

OIIK-1

Hroro

2 DHepreTuka
XUMHYECKHUX
IIPOLECCOB.
XyUMH4YeCcKas
TEPMOIMHAMMUKA.

Xumnyeckas TepMoauHaMuka. [lonstue
XUMUYECKOU CUCTEMBI. THIIBI CUCTEM.
PaBHOBECHOE COCTOSIHUE CUCTEMBI. TUIIBI
TEPMOJAMHAMUYECKUX IIPOLECCOB:
o0Opatumble,

HeoOpaTUMbIE, CAMOIIPOU3BOJIbHEIE,
paBHOBeCHbIE. OCHOBHBIE TOHATHS
TEPMOJUHAMUKU: BHYTPEHHSS DHEPIUS,
paborta, TeroTa.

IIepBblit 3ak0H TepMoarHamMuky. [lonsaTue
sHTaIBIMHU. TernoBoii 3 pexT peakiuu,
3K30TEPMHUUECKHUE U DHIOTEPMUYECKUE
peakuuu. TepMOXUMHUUECKHE YPAaBHEHUS U UX
ocobeHHocTH. CTaHAAPTHBIE TEIIOTHI
oOpa3oBaHus BenecTB. 3akoH ['ecca,
ciencrsue u3 3akoHa I'ecca. Ilonstue
SHTPOIIHH.

Bropoii u TpeTnii 3aK0OH TEPMOAMHAMUKH.
CaMonpon30BOJIBHBIE TPOLIECCHI.
DOHTaNBIUIHBIN U SHTPONUIHBIN (aKkTOpEI
XMUMHYECKHX peakiuil. Dueprus ['ubdoca.

OIIK-1

HUroro
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3 XumMuueckast
KUHETHKA.
XHUMHYECKOE
paBHOBECHE.

X¥UMHUYECKask KHHETHKA. | OMOTeHHbIE U
rereporeHHsle peakuu. CKopocTh
XUMHYECKON

peakuuu. GakTopsl, BIUSIOIINE HA CKOPOCTh
peakuuu. BiusiHe KOHIEHTpaLUK Ha
CKOPOCTh PEaKIMHU. 3aKOH JIEHCTBYIOIINX
macc.

KoncranTa ckopoctu peakuuu. Bnusinue
TEMIIEPATYPbI HA CKOPOCTh PEAKIIUH.
[IpaBuno Bant-I'odda. DHeprus aktuBanmu u
ypaBHeHUE AppeHunyca. 3aBUCHUMOCTh
CKOPOCTH peakluu oT KarainuzaTopa. Karanus
OO6patumMbie 1 HEOOpATUMbIE XUMUYECKHE
peakiuu. XuMMUYECKOE PABHOBECHE.
KoHcranTa paBHOBecHs. 3aKOH J1€HCTBYIOIIMX
Macc uist papHoBecus. [Ipuanun Jlelllatense.
CIBUT XUMUYECKOTO PaBHOBECHSI.

OIIK-1

Hroro

4 DNEeKTpOXUMUYECKUE
npoueccel. Koppo3sus
METAJIJIOB.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
CreneHp OKUCIIEHUS, OKHCIEHUE U
BOCCTAHOBJICHHE. DJIEKTPOJHBIE IPOLIECCHI.
OneKTpoaHbIEe NOTEHLNAN. Y PaBHEHHE
HepHcra. I'anpBaHYeCKUN 3JIEMEHT.
ONEKTPOXUMHUYECKHE ITPOLIECCHI.
DNeKTpOABMKYLIas CUJla TajJbBaHUYECKOIO
aneMmeHnTa. CTaHAApTHBIA BOAOPOJHBIN
INEKTPOA. DIEKTPOIU3 B paCIIaBe.
Onexrpoaus B pacteope. 3a6 OK-11

549413

koHbl Papanes. Beixox o toky. Koppozus
METAJUIOB: XUMHUUYECKas, JIEKTPOXUMUYECKAs.
3amuTa METauIoB OT KOPPO3UHU.

OIIK-1

HUroro

5 PacTBOpBI

PacTtBOpsI, THIIBI pacTBOpOB. [Iporecc
pactBopeHusi. CriocoObl BBIpaKEHUS
KOHIIEHTPALlUK PacTBOPOB. PacTBOpUMOCTb.
ITepenaceImieHHBIE PACTBOPBI. JHEPreTHKA
pactBopenusi. Kpucramioruapatel. CBoMiCTBa
pPacTBOPOB HEIIEKTPOIUTOB. OcMmoc.

3akon Bant-I'odda. 3akon Payms.
TemnepaTtypa KureHus: ¥ 3aMep3aHus
pPacTBOpOB.

Teopust 37IEKTPOTUTHYECKON AUCCOIUALINH.
CreneHnp AucconMaliy, KOHCTaHTa
nuccormanun. U3otoHnueckuii
kod(durment. CBoiicTBa pacTBOPOB
3JEKTPOJIUTOB.

OIIK-1

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

CrtpoeHue aToMa U IepuoINYEeCcKas CucTeMa
aneMeHTOB. KBaHTOBO-MexaHU4yecKas MOJIEIb
aToma. AToMHas opoutans. opma
aTOMHBIX opOuTaeii (s, p). KBantopbie
yucna. [Ipuanun [Taynu. [Ipaswio I'ynaa.
[IpaBuiio Kneukosckoro. [lepnoanueckas
CUCTEMA U NOPSAJOK 3aI0JHEHUS
SHEPreTUUECKUX

YPOBHEMN B CTPYKType aroma. Pagnycel
aTOMOB ¥ MOHOB. DJIEKTPOOTPHULIATEIBHOCTb.
DHeprus HOHU3ALMH, CPOJCTBO K IJIEKTPOHY.
W3meneHne CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUI 110 ePUOaM U TPYIIaM.
OcHoBHbIE

BUJIbI XUMHUecKol cBsizu. IIpupona
XUMUYECKOU CBSA3U. XapaKTEPUCTUKH
XUMHYECKON

cBs3u. KoBaneHTHast cBsI3b, MEXaHU3MBI €€
oOpa3oBaHMs: OOMEHHBIH, TOHOPHO-
akuenTopHseli. [IoaspHOCTE KOBaJIEHTHOU
CBSI3H.

HonHas cBsa3b. Meraumueckas CBA3b.
dusnyeckoe cocTosiHUE BellecTBa. Treproe
TEJ0. DHEPTUsl KPUCTATUTHIECKOM

pemieTku. TUIbl KpUCTANIMYECKUX CTPYKTYp U
ux

CBOMCTBA.

OIIK-1

Hroro

Hroro 3a cemectp

26

HUroro

26

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

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

Tabauna 5.3. — HauMeHoBaHue NPaKTUYECKUX 3aHATUN (CEMHHAPOB)

Hasanus paznenos (Tem)
JUCHUITIIUHBI

HanmeHnoBaHue npakTU4eCcKux
3aHITHN (CEMUHApPOB)

TpyroemMKoCTh, 4

dopmupyembie
KOMIIETCHIINH

2 cemecTp

1 OcHOBHBIE NOHATHUA U 3aKOHEI
XUMUHU

OCHOBHBIE TOHATHA U 3aKOHEI
xumunu. Kiaccel
HEOPraHUYECKUX COEAMHEHUI.

OIIK-1

PacueTnl ¢ KOIMYECTBOM
BEIIECTBA.

OIIK-1

Htoro

2 DHepreTuka XMMHYECKUX
npoieccoB. XUMHYECKas
TEPMOIMHAMMUKA.

9HepFCTI/IKa XHUMHUYCCKUX
mponeccoB. XuMH4YecKas
TEPMOJAUHAMHKA.

OIIK-1

Hroro

3 XuMun4yeckast KHHETHKA.
XUMHUYECKOE paBHOBECHE.

XuMH4ecKkast KHHETHKA.
XHUMUYECKOE paBHOBECHE

OIIK-1

Hroro
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4 DNEeKTPOXUMHYECKUE ["anbBaHUYECKHIT DIIEMEHT. 3 OIIK-1
npouecchl. Kopposust METaIIOB. | ek Tpons. 3 OI1K-1
Koppo3sus meranios. 3 OIIK-1
Hroro 9
5 PactBOpBI PacTtBopsI. 3 OIIK-1
HUtoro 3
6 CtpoeHue atoma. Crtpoenue aToma. 2 OIIK-1
Ilepnonnueckuil 3aK0H. Ilepnonnueckuil 3aK0H.
XuMHYeCcKas CBS3b. XuMHYECKas CBS3b.
Hroro 2
Hroro 3a cemectp 26
Hroro 26
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
Hazpanus pa3nenos (Tem) HaunmenoBanue dopMupyemsle
JUCLUIIAHBI 71a00paTOpHBIX padoOT Tpynoemrocts, 1 KOMIIETEHIINH
2 cemecTp
2 DHepreTuka XUMHYECKUX Onpenenenne TEMIOBOrO 4 OIIK-1
IIPOLECCOB. XNMUYECKas s dexTa peakuu
TEPMO/IMHAMHUKA. HelTpanuzanuu
HUroro 4
3 XuMHueckas KHHETHKA. CKOpOCTh XMMHUYECKOM 4 OIIK-1
XUMHUYECKOE paBHOBECHE. peakuun. XuMHUYECKOe
paBHOBECHE.
Htoro 4
4 DnekTpOXUMHUYECKHUE TMPoLecChl. |DnekTponu3. Kopposus. 8 OIIK-1
Koppo3zus merannos. WUtoro 8
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He mpeaycmotpeno yueon

bIM IINTAHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIUU IPEICTABIICHBI B

Tabmie 5.6.
Ta6ymma 5.6. — Buasl caMoCTOsATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMbIC KOMIIETEHITUN
Bunnl
Haszpanus pasnenos . Tpynoemkocts, | DopmMupyemble
CaMOCTOSTEILHOM DopMBI KOHTPOJIS
(TeM) TUCIUTUTAHBI q KOMIIETEHIINU
paboThl
2 cemecTp
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1 OcHoBnbie nousiTusa |Hanucanue KoHCIeKkTa OIIK-1 Koncnekr
Y 3aKOHBI XUMUU CaMOTIOITOTOBKHU CaMOTIOITOTOBKHU
Brinonnenue OIIK-1 TBopueckoe
TBOPUYECKOT'O 3aJJaHUs 3aJlaHue
IToaroroska k OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue OIIK-1 NunuBunyansHOE
WHIVUBUIYTHHOTO 3a/1aHne
3a/IaHus
Hroro
2 DHepreTHka IToaroroska Kk OIIK-1 Komnoxsuym
XUMHYECKHUX KOJJIOKBUYMY
IIPOIECCOB. Hanucanue koHcriekTa OIIK-1 Koncnekr
XumuYecKas CaMOIIOJATOTOBKH CaMOIIOJATOTOBKH
TCPMOANHAMMUKA. [ToaroToBka K OI1K-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenune OIIK-1 NunuBunyansHoe
WHANBUAYATHHOTO 3a/1aHKe
3a/laHus
IToaroroBka K 3amuTe OIIK-1 3amura oT4eTa 1Mo
oTyeTa 1o n1abopaTopHOi
nabopaTtopHo# pabore pabote
[ToaroroBka k OIIK-1 JlaGopaTopHas
nmabopaTopHoO# pabdoTe, pabora
HanMcaHue oTyeTa
Hroro
3 XumMuueckas IToaroroeka k OIIK-1 KomtokBuym
KHUHETHKA. KOJUIOKBUYMY
XHAMHUYECKOe Hanucanue koHCIIEKTa OIIK-1 Koncnekr
PpaBHOBCCHC. CaMOIMOATOTOBKH CaMOIIOATOTOBKH
IToaroroska k OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brimonnenue OIIK-1 NunuBunyansHOE
WHIVUBUIYTHHOTO 3a/1aHne
3a/1aHust
[ToaroroBka K 3ammTe OIIK-1 3amnuTa oT4eTa 1Mo
oTyeTa 1o nabopaTopHOU
nabopaTopHoi pabore pabore
IToaroroska Kk OIIK-1 JlaGopatopHas
nabopaTopHoOi paboTe, pabota

HalmuCaHue OoT4YcTa

Hroro
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4 IToaroroBka k 4 OIIK-1 Komnokxsnym
DIEKTPOXUMHUYECKUE |KOJIOKBUYMY
npoueccel. Kopposust |Hanucanue koHcrekTa 1 OIIK-1 Koncnekr
MCTaJJIOB. CaMOIIOATOTOBKH CaMOIIOATOTOBKH
IToaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 2 OIIK-1 NunuBunyansHOE
WHUBUTyJIbHOTO 3a/1aHne
3a/IaHus
IToaroroBka K 3amure 1 OIIK-1 3amira oT4yeTa o
oTyeTa 1o nabopaToOpHOU
nabopaTopHoi pabore pabore
IToaroroska Kk 2 OIIK-1 JlaGopatopHas
nabopaTopHOii paboTe, pabota
HaIMCaHUE OTYeTa
Hroro 11
5 PactBOpBI [ToaroroBka k 4 OIIK-1 KonnokBuym
KOJJIOKBUYMY
Hanucanue koHCIIeKTa 1 OIIK-1 Koncnexr
CaMONOATOTOBKHU CaMONOATOTOBKHU
IToaroroBka k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Brimonaenune 1 OIIK-1 NunuBunyansHOE
MHAUBUAYATBHOTO 3aJlaHue
3a/laHus
Hroro 7
6 CtpoeHue aroma. Hanucanne koHcnekra 1 OIIK-1 Koncnekr
[Tepuoanueckuit CaMONIOATOTOBKH CaMONIOATOTOBKH
3aKOH. XUMHYEeCKash | BpimonHeHue 1 OIIK-1 TBopueckoe
CBA3b. TBOPUYECKOTO 3aJaHUSA 3a7aHue
IToaroroska k 1 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 3
Hroro 3a cemectp 40
IToaroroBka u caada 36 DK3aMeH
JK3aMeHa
Hroro 76

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHHU AUCHHUIIMHBI,

H BU]10B y'leﬁl-[()ﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHITUH
Byl yueOHOM nesTeIbHOCTH
dopMupyemsble
Jlek. | IIpak. | Jla6. | Cawm. ®opMbI KOHTPOJIS
KOMIIETCHITUHT
3aH. 3aH. pao. pao.
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OIIK-1 + + + +  |3ammra oTueTa 1o yrabopaTopHOii padoTe,
WNupuBunyansHOe 3aaanue, KoinoksuymM,
Koncnekt camonoarorosku, JlaboparopHast
pabota, TBopueckoe 3aganue, TecTupoBaHue,
OK3aMeH

6. PeiliTuHroBasi cucreMa /Uil OLIEHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
6.1. bajuibHbIE OLEHKH I (POPM KOHTPOJIsA

bannbeHbIe o1IeHKH 11 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banpHBIE OLIEHKH

MaxkcuManbHBINA MakcumManbHbBIN MaxcumansHbili
DopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢| Gamn 3a mepuog Oau 32 nepuon Beero 3a
Havana cemectpa | mexay 1KT u 2KT mexay 2KT i Ha | cemectp
KOHEI[ ceMecTpa
2 cemecTp
3ammra oT4yeTa 1no 2 2 2 6
nabopatopHoit pabore
NupuBuyansHOE 3a1aHUE 8 6 4 18
Komnoksuym 0 5 5 10
KoHcnekT camonoaroroBku 4 4 5 13
JlaGopartopnast pabota 1 1 1 3
TectupoBanue 2 4 4 10
TBopueckoe 3agaHue 0 5 5 10
OK3aMeH 30
Hroro Mmakcumym 3a nepuoj 17 27 26 100
Hapacraromum utorom 17 44 70 100
6.2. Ilepecuer 0a/U10B B OLIEHKH 32 TEKYIIM KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb
baniel Ha faTy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuMaIbHOI cymMMbl OamtoB Ha naty TK 5
Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK 2

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

[lepecueT cymMMbl 6ayioB B TPAJULIMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe
6.3.
Tabmuma 6.3 — Ilepecdet cymMMbl OaJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTMYHO) (3a4TEHO) 90— 100 A (oTIU4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69

60 — 64 E (nmocpencTBenHo)
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| 2 (Hey1OBJIIETBOPUTEILHO) (HE 3aUTEHO) | Hwxe 60 6amos |F (HGYILOBJIGTBOpI/ITeJIBHO)|

7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00eceuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Kopoun H.B. O6mas xumus [Texkct] : yueOnuk ans By3oB / H. B. KopoBun. - 8-¢ usa.,
crepeotun. - M. : Beicmras mkomna, 2007. - 559 c. : un. - ([Tobenurens KOHKypca Y4eOHUKOB). -
bubnuorp.: c. 546. - [Ipeam. ykas.: c. 547-557. (nanmuuue B 6ubnmoreke TYCVYP - 59 ak3.).

2. OcHoBHI 001IeH U pr3nueckoit xumuu: Yuebnoe nocooue / M. B. Tuxonosa, 1. A. Ekumosa -
2015. 200 c. [DnexTponnblii pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/5136.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. Xumus: Yyebnoe nocodue / E. B. Unkun - 2012. 170 c. [DnekTpoHHBIH pecypc]: — Pexum
nocrymna: https://edu.tusur.ru/publications/1138.

2. T.B. MapteiHoBa. XuMus [DIEKTPOHHBIN pecypc] : yUeOHHUK U MPAaKTHKyM i By30B / T. B.
MapteiHoBa, . B. ApramonoBa, E. b. 'oayHnos ; peu.: H. B. 3bix, U. I'. I'opuues ; pexn. T. B.
MapTbIHOBA. - 2-€ U3[I., UCTIP. U JIOI. - DIIEKTPOH. TeKCTOBBIE aH. - M. : KOpaiit, 2020. - on-line : puc.,
cxembl, Ta0u. - (Beicmee oOpazoBanue). - bubmuorp.: c. 364-368. [DnekTpoHHEIH pecypc]: — Pexum
nocryna: https://urait.ru/viewer/himiya-450500#page/1.

3. AxmeroB H.C. Heopranunueckast xumus : yueOHoe nocodue ais By3oB / H. C. AxmeToB. - M. :
Breicuras mkoma, 1969. - 638[2] c. : un. - [Ipeam. ykas.: c¢. 629-639. - b. 1. (Hanu4yue B OuOIHOTEKE
TYCVYP - 13 5k3.).

7.3. Y4eOHO-MeTOANYeCKHe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MOCOOHSI

1. JlTaGopaTtopHble pabOTHl MO XMMHUH: YUEOHO-METOJUUYECKOE MOcoOue s MPOBEACHUS
1a00paTOpHBIX padOT U OPraHU3aLUU CAMOCTOSATENbHON padoThl cTyneHToB / M. B. Tuxonosa - 2018. 50
c. [DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/7169.

2. Yuxkun E.B. Coopnuk 3a1a4 1o obmeit xumun [ Tekct] : yaueOHo- MeTonudeckoe nocodue / E. B.
YukwuH ; penl. ka1, XxuM. Hayk A. W. 'ananos ; peu. C. SI. AnekcanapoBa ; MUHHUCTEPCTBO 00pa30BaHuUs
u Hayku Pocculickon denepaunu, TOMCKUN rocy1apCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJICHUS U
pannosnexTpoHuku (Tomck). - Tomck : ToMCKHiA TOCyTapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U
pannosnekTpoHuku, 2015. - 296 c. (Hannuue B 6ubanotexke TYCVYP - 100 7k3.).

3. COopHHUK 3a/1a4 U yInpakHeHUH no obmel xumun: COOpHUK 3aa4 U yHIpaKHEHUH 1Mo oouei
xumuu / E. B. Yukun - 2012. 220 c. [DnekTpoHHBIH pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/642.

4. Xumust: MeTtoauyeckue yka3aHus JUIsl IPOBEJICHUS NMPAKTHUECKUX 3aHATUH, J1a00paTOPHBIX
paboT 1 opraHu3alui caMOCTOSTEILHON pabOThI CTYACHTOB MO AUcHUILIuHE «XuMus» / M. B. TuxoHosa
- 2015. 26 c. [DnekTponHsIi pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/5137.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIHIY
€ OTPAaHUYE€HHBIMHU BO3MOKHOCTSMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToAMUECKHEe MaTepHabl Il CAMOCTOSATEILHON U ay JUTOPHOI paboThl 00yUaIOLIIUXCs
W3 YHCTIa JUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
a/IaTITUPOBAHHBIX K OTPaHUYEHUSIM X 3I0POBBS U BOCTIPHSITHS HHPOPMAIINH.

Jist M1 ¢ HApYIIeHUsIMU 3PeHuUs:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

Jist M1 ¢ HApYIIEeHUsIMU cJiyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIe4aTHOU opme.

J1st 1M1 ¢ HApyIeHUsIMU ONOPHO-ABUIATEJILHOI0 annapara:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX

CornacoBaHa Ha noptane Ne 70258 12


https://edu.tusur.ru/publications/5136
https://edu.tusur.ru/publications/1138
https://urait.ru/viewer/himiya-450500#page/1
https://edu.tusur.ru/publications/7169
https://edu.tusur.ru/publications/642
https://edu.tusur.ru/publications/5137

U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJI Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHas aynuTopusi: yueOHasi ay TMTOPHS AJIsl IPOBEACHUS 3aHATUH JEKIIMOHHOTO THIIA, yueOHas
ayAUTOpHUs JUIS MPOBEACHUS 3aHATUU NMPAKTHMUYECKOIr'o TUIA, yueOHas ayIUTOpHUs ISl MPOBEICHUS
3aHATUH CEMHUHApCKOro THUIA, NMOMEUIEHUE IJsi MPOBEACHHS TPYNIOBBIX M HWHAUBUIYAIbHBIX
KOHCYJIbTAllUH, TOMEIICHHE JUIsl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOH aTTeCTalNH;
634050, Tomckast obmacts, r. Tomck, Jlennna npocnexr, 1. 40, 423 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- Tenesuzop LED 47";

- CucremMa MUKpPOKJIMMATA;

- MarauTHO-MapKepHas J0CKa - 2 IIT.;

- llIxad;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Kaspersky Endpoint Security;

- Microsoft Office 2010;

- Windows XP;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlaGopaTopust XUMUH: yueOHasi ayauTOpHUs AJisl MPOBENECHHUs 3aHSATUI MPaKTUUECKOro THIIA,
ydyeOHasi ayIuTOpHs AJIsl MPOBEJCHUs 3aHATHH J1aOOpaTOpPHOro TuUMa, yueOHas ayquTOpUs i
MIPOBE/ICHUS 3aHITUI CEMUHAPCKOTO THIA, TOMEIIEHUE ISl POBEACHUS TPYIIOBBIX U MHAUBHUIYaIbHbBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsl IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOUYHON aTTecTaluu;
634050, Tomckas obnacts, T. Tomck, Jlenuna npocrekT, 1. 40, 424 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Ph-metp mopratuBHbIii;

- AHanu3aTop KUJIKOCTH;

- Becnl anektponnsie AND HL-100;

- [Ipeo6pazoBaTens Toka (TpanchopmaTop);

- Cucrema BEHTUIISIINM;

- MaruuTHO-MapKepHas J0CKa;

- CreHka yryioBasi CO CTEKJIOM;

- lIkad BBITSHKHOIM;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITEIHbHOW pabOThl UCHOMIB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
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PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOJIb3YIOTCSl OLICHOYHBIE MaTEPUAIIbl, TPEICTaBICHHBIC B TabmuIe 9.1.
Tabnuua 9.1 — @opMbl KOHTPOJISL U OLICHOYHBIC MAaTSPHUAIIBI
HazBanus pasnenoB (Tem) dopmupyemsbie
JICIIATUTHHEI KOMITETCHITHH

®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
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XUMHYECKOE PaBHOBECHE.

1 OcnoBnbie noHsATUA 1 3aK0HBI | OITK-1 NunuBunyansHoe |[IpuMepHblil mepedyeHb
XUMHH 3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
Koncnekr [IpuMepHbIil IEpedYeHb TEM
CaMOIIOATOTOBKH | UIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHbIil IEpeUYeHb TEM
3aJjaHue JUIsl TBOPYECKHX 3aJaHUN
2 DHepreTuKa XMUMHU4YECKUX OIIK-1 3amuTa otdyera o |IIpumepHslil nepedeHb
poreccoB. XUMHUYECKas nabopaTopHOi BOIIPOCOB /IS 3AILUTHI
TEPMOIMHAMMUKA. pabote 1ab0opaTopHBIX paboT
NupuBunyansHoe | [IpuMepHBIil nepeueHb
3a/1aHUE BapHaHTOB UHAMBHUIYaJIbHbBIX
3aJaHuN
KonnokBuym [IpuMepHBIii TEpeUeHb
BOIIPOCOB [UIsl KOJUIOKBHYMa
Koncnekr [IpuMepHBIii IEpeyeHs TeEM
CaMOIIOATOTOBKH | ISl KOHCIIEKTOB
CaMOIIOATOTOBKH
Jlaboparopnas Temb!r mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3alaHNUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 Xumu4deckasi KHHETHKA. OIIK-1 3amuTa otdyera mo |IIpumepHslit nepedeHb

nabopaTopHOH BOITPOCOB JIJIs 3AIITUTHI

pabore 1ab0paTopHbIX paboT

NupuBunyansHoe |[IpuMepHbIil nepeueHb

3a/laHue BAPUAHTOB MHIUBUIyaIbHBIX
3aJaHUN

KonnokBuym [IpuMepHBIil IepeyeHb
BOIIPOCOB ISl KOJUIOKBHYMa

KoHncnekr [IpuMepHBIil nepeyeHs TeM

CaMOIIOATOTOBKH | JIIsl KOHCIIEKTOB
CaMOTIOATOTOBKH

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX

BOITPOCOB
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4 DneKTpOXUMUYECKUE OIIK-1 3amuTa otdyera o |IIpumepHslii nepeyeHb

npoueccsl. Kopposus meTauios. nabopaTopHOi BOIIPOCOB IS 3aLIUTHI
pabore 1a00paTOpHBIX PadoOT
NunuBunyansHoe |[IpuMepHbIil mepedyeHb
3a/laHne BAPUAHTOB MHIUBUIyaIbHBIX
3a1aHUI
Konnoksuym IIpuMepHBIil IepeyeHb
BOITPOCOB JJIs1 KOJUTOKBHYMa
Koncniekr [IpuMepHBIi IepeyeHs TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOIIOATOTOBKH
JlaboparopHas Tewmbl 1abopaTopHbIX pabOT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 PactBOpBI OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
3a/laHue BAPUAHTOB MHIUBUTyaIbHBIX
3aJaHUuN
Komnoxsuym IIpuMepHBIil IepeyeHb
BOIIPOCOB JJIs1 KOJUTOKBHYMa
KoHncniekr [IpuMepHBIi TepeyeHs TeM
CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
CaMOTIOATOTOBKH
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
6 CtpoeHue aToma. OIIK-1 Koncmexr [IpuMepHBIil MepeueHsb TeEM
[Tepuoanueckuii 3aK0H. CaMOIIOJITOTOBKH 11 KOHCIIEKTOB
XuMHYecKas CBS3b. CaMOTIOATOTOBKH
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIil nepeyeHs TeM
3aJlaHNC JUUIS TBOPYECKUX 3aJaHHUI

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JAMCLUIIIIMHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbamel 3a OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HaTh | yMETh | BJIa/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. OTkpbiTas cucrema... a) OOMEHHBAETCS C OKPYXKAaIIIEH Cpeoi dHEeprueil, HO He MOXKET
00OMEHHMBAThCS BEUIECTBOM 0) OOMEHHMBAETCS C OKPYIKAIOIIEH CpeIoi BEIIECTBOM M SHEPTHEN B)
He 0OMEHHUBAETCS C OKpYXKalolIeil cpefoi HU BEIIeCTBOM, HU SHEPTHEH T') 3TO CUCTEMA, TIe

CornacoBaHa Ha noptane N2 70258

17



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

MMPOTCKAOT TOJIBKO 'OMOI'€HHBIC PCAKIIUH.

. Cornacno 3akony I'ecca, TemnoBoi 3¢ (}eKkT peaknuu.... a) 3aBUCUT OT MyTH PEAKIIUH U OT

COCTOSIHMSI MICXOJIHBIX peareHToB 0) He 3aBUCHUT OT MYTH PEaKIUU, & 3aBUCUT OT COCTOSHHUS
HCXOJHBIX PEareHTOB U MPOAYKTOB PEAKIIMH B) HE 3aBUCUT OT IyTH PEAKIIMH, & 3aBUCHUT TOJIBHKO
OT COCTOSIHUSI UCXOJHBIX BEILIECTB I') 3aBUCUT OT IYTH PEAKIUU U OT COCTOSHHUS MPOTYyKTOB
peaxiuu.

. B u3onupoBaHHONW cucTeMe CaMONPOU3BOJIbHO HUAYT TOJBKO T€ MPOLECCHI, KOTOpbIE

COMPOBOXKIAIOTCS.... a) YBEIUUYCHUEM DHEPTUU B CHUCTeME 0) YMEHBIICHHUEM DHTPOTHUHU T)
YBEJIMUYEHUEM DHTAJIBINU J1) YBETUUECHUEM SHTPOIHH.

Ecnu nns xumudeckoit peakiuu NMpu JaHHBIX YCIOBUSAX M3MEHeHue sHepruu [ mooca <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
HAIpPaBJIEHUU T) UJET B MPSIMOM, U B OOpaTHOM HamlpaBlICHUU.

. Kak 3aBUCHT CKOPOCTh XUMUYECKOM peakluy OT KOHIIEHTPALUK UCXOAHBIX peareHToB? a) npu

YBEJIMYEHUN KOHILIEHTPALUH CKOPOCTh YBEIMYUBAECTCA 0) MpU yBEIWYECHUH KOHUEHTpAIUU
CKOPOCTb MOXET YBEJIIMYUBATHCS HJIM YMEHBIIATHCS, B 3aBUCUMOCTH OT MPUPO/Ibl PEareHTOB B)
IpU YMEHBIIEHUU KOHIEHTPALUU CKOPOCTh YBEJIMYUBAETCA I') CKOPOCTh HE 3aBUCHUT OT
KOHIICHTpAIUH.

. Cornacuo npaBuity Baut-I'odda, npu yBennuenun temnepatypsl Ha kaxabie 10 rpamgycos,

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

. Uto Takoe >Heprus aKTUBALIMU peaKIUHU’? a) SHEpPreTHYecKuil Oaphep peakuuu 0) mojHas

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

. Kakue ¢daktopsl BAUSIOT Ha CMEIIEHHME XMMHYECKOr0 paBHOBecHUs? a) TemIeparypa,

KaTaau3aTop, JaBjeHHe O) TeMmeparypa, JAaBJeHHE, KOHICHTpAalmus B) JaBJICHHE,
KOHIICHTpPAIUs, KaTAIU3aToOp T') CTENECHb M3MEIbYCHHOCTH, TaBJIICHUE, TeMIIeparypa.

. B y3nmax xpucrainuueckoil pemeTku MeTaia HaXOAATCS... a) MOJOKUTEIbHO 3apsiKeHHbIE

HMOHBI METaJljla, CBSI3aHHBIE C 3JIEKTPOHAMH 0) OTPHUIATENbHO 3apsHKEHHbIE MOHBI MeTajia,
CBS3aHHBIE C JJIEKTPOHAMHU B) BJEKTPOHBI, JBUXKYIIHECS CBOOOIHO T') MOJOXKHUTEIbHO
3apsKEHHbIE MOHBI METalljla, MEXAY KOTOPBIMHU JBHXKYTCSI CBOOOJHBIE 3JIEKTPOHBI.
["anpBaHUYECKUI DJIEMEHT — 3TO YCTPOMCTBO, B KOTOPOM... &) TIOJT IEUCTBUEM DJIEKTPUUECKOTO
TOKa MNpOTEKaeT XMMHUuUeckas peaknus O) mojJ JEHCTBUEM OHIEKTPHUUYECKOro TOKa
BbIpa0aThIBAETCS AJNEKTPUUECKasi FHEPTUsl B) BO3MOKHO MPOTEKaHHE XUMHUYECKON peakuuu 0e3
y4acTus 3JIEKTPUUECKOTO TOKa I') B pe3yibTaTe MNPOTEKAaHUsS XUMHUYECKOW peakuHuu
BbIpabaThIBAETCS DJIEKTPUUECKHUM TOK.

Kakue s7mexkTpoabl Mpu 2JIEKTPOJNU3€E SBISIIOTCS MHEPTHBIMU? a) MeIHbIe 0) IIMHKOBBHIC B)
rpauTOBBIC T') ATFOMHUHUEBHIC.

Kako#t u3 ciaydaeB HE OTHOCHTCS K DJICKTPOXMMHUYECKONW KOPPO3UM? a) U3JENINEe U3 CTAIH
MOTPY>KEHO B PACTBOP CEPHOM KHUCIOTHI 0) U3/I€NINe U3 CTAJU OKUCISIETCS] KUCIOPOIOM BO3yXa
B) MEIHBIM U KEJIe3HBII MPOBOJ KOHTAKTHUPYIOT B pacTBOpe cylibdaTa MeIu I') CTaJbHOE
U3JIeNIHe, TOKPHITOE CII0EM HHUKEISl, B PACTBOPE KUCIIOTHI.

OTHOIICHUE YKCIIa MOJICH pacTBOPEHHOTO BEIIeCTBa K 00beMy pacTBopa - 3To... a) Hopmanbhast
KOHIIeHTpanus 0) MaccoBas 10751 B) MosnsipHast KoHIeHTpanus r) MoJibHast 10J1s.

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

CornacHo 3akony Payns, naBnenue mapa HaJ paCTBOPOM... a) BCEr/ia BbIIIE, YEM HaJ YUCTHIM
pacTBopuTesieM 0) BCEr/ia HUXKe, YeM HaJl YUCTHIM PAaCTBOPUTENIEM B) PAaBHO JABJICHUIO Mapa HaJl
YUCTBIM PACTBOPUTEJIEM T') IIOCTOSIHHO MPU JIIOOBIX YCIOBUSIX.

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

Kakoii Tun KpucTasIMueckon pereTku HMEI0T BEeIeCTBa, 001a/1alolue TOTyTPOBOIHUKOBBIMU
CBOMCTBaMH? a) aTOMHas 0) MOHHAS B) METAJUTMYECKAs T') MOJICKYJISIpHASL.

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

Kakue cBoiicTBa XapakTepHBI JJIsl 3JIEMEHTOB C IMOJHOCTHIO 3aBEPIICHHBIM BHEIIHUM
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30.
31.

32.

33.

OSHEPreTUYECKUM YpOBHEM? a) BOCCTAHOBUTEIbHBIC 0) OKHCIUTEIbHBIC B) METAINTMUYECKUE T)
DJIEMEHT He 00J1a/1aeT HA OJTHUM U3 MEPEUNCICHHBIX CBOWCTB.

Kakumu cBoiicTBamu 00a7at0T d-371€MEHTHI? a) HEMETAUTMYSCKUMU 0) OKUCIUTEIbHBIMH B)
METAJUTMIECKUMH T') THEPTHBIMH.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BOMIPOCOB

ITpenmer xumuu. AToM, MoJIEKyIa, HOH. KuCI0THBIE OCTaTKU. XUMUYECKUH 3JIEMEHT.
BasieHTHOCTB U cTeneHb okuciaeHus. [IpocTeie u cilokHbIE BEIIECTBA.

. OCHOBHBIC KJIaCCHI HCOPTaHUYCCKHUX COGHHHGHHﬁI COJIHM, KHCJIOThI, OCHOBaHHsA, OKCHUIBI.

ONEKTPOIUTHI, IEKTPOIUTHUECKAS JUCCOLUALU.

KonnuectBo BemiecTBa. Moibs. Momsipaast Mmacca. 3akoH ABoraapo. MossipHblii 00beM rasa.
VYpasuenue Mengeneesa-Knaneiipona.

Xumuueckue GopMyIibl. XUMHUECKOE ypaBHEHHUE, CTEXMOMETPHUECKUE KO PUITMECHTHI.

3aKOH MOCTOSHCTBA COCTAaBA XMMUYECKUX COECIMHEHMH. 3aKOH COXpPaHEHUsI MacChl BEILIECTBA.
3aKOH 00bEMHBIX OTHOIICHUII.

Xumunueckas tepmoauHaMuka. llonsaTrue XuMuueckon CUCTEMBI. THUIIBI XUMUYECKUX CUCTEM:
OTKPBITBIE, 3aKPBITHIE, N30IMPOBaHHbIE. PABHOBECHOE COCTOSIHUE CUCTEMBI.

. Tunel TepMOAMHAMUYECKHX IMPOLECCOB: 0OpaTUMble, HEOOpaTUMBbIE, CAMOIPOU3BOJIBHEIE,

PaBHOBECHBIE.

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

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

CnencrBue u3 3akoHa ['ecca. CtangapTHbIE SHTANBIUK (TEIUIOTHI) 00pa30BaHUs BEIIECTB.
TepMoxuMHUYECKHE YPaBHEHHS U UX OCOOEHHOCTH.

ITonsiTue sHTpONIMU. BTOPOU U TpETUH 3aKOH TEPMOAVHAMUKH.

CaMonpou3BOJIbHBIE MPOLECCH. DHTAIBNUNHBIA U SHTPONUNHHBINA (AKTOPBl XMMHUYECKHUX
peakuumii. DHeprus ['n66ca.

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

3aKOH JEHCTBYIOIMX Macc U CKOPOCTU XUMUYECKOM peakuuu. KoHcTaHTa CKOpOCTH peakLuy.
Kunetndeckoe ypaBHEHUE PEAKIIUH.

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

VYpaBHenune AppeHnyca. DHeprus aKTUBALMM XUMHUECKOH peakuuu. BiusHue karanuszaTopa Ha
CKOPOCTbh XUMHYECKOM peakuuu. Katanus.

OO6patumMble 1 HeoOpaTUMBbIEe peakuu. XUMU4eckoe paBHoBecue. KoHcTanTa paBHOBeCHS.
CMmenieHue XMMHUYECKOIO pPaBHOBECUS NPU H3MEHEHUU KOHIIEHTpPAlUHW, AABIIEHUS,
temneparypsl. [Ipunnun Jle-Illarense.

Onextpoxumusi. OKUCIUTEIBHO-BOCCTAaHOBUTENbHBIE peaklinu. CreneHpb okucienus. [Ipouecchbl
OKHUCJICHUS U BOCCTAHOBJICHUS.

DneKTpoHble IPoLECChl. JIBOHHOM 31EKTPUUECKUI CII0M. DIIEKTPOIHBIN TOTEHIMAI.
'anpBaHMYECKUI 3JIEMEHT. AHOJOHBIE M KaToAHble mpolecchl. CxeMma rajJbBaHUYECKOTO
AIIEMEHTA. DJIEKTPOABMIKYILAsl CHUJIA FAJIbBAHUUYECKOTO 3JIEMEHTA.

CrangapTHbBI BOJOPOAHBIN 3JIEKTPOJ. DIEKTPOXUMUUYECKUM psi HAIPSKEHUH METAJIOB.
VYpasuenue HepHcera.

OnexTpoan3. 3aKOHOMEPHOCTH IIPOTEKAHNUS AIEKTPOJIN3a B paCTBOpaX U pacIjiaBax.

3axonbl @apazest. Beixo no Toky.

Koppo3us metannos. XuMudeckas U 3J1€KTPOXUMHUYECKast KOPPO3Usl.

MeTopl 3a1UThl OT KOPPO3UHU. 3ALUTHBIE TTOKPBITHSL.

PactBop. PacTBopuTens. PazbaBieHHbIe 1 KOHIIEHTPUPOBAHHBIE PACTBOPHI.

Crioco0bl BeIpaXXeHUS KOHIICHTPAIIUU pacTBOpPOB. DaKTOp SKBUBAJIEHTHOCTH KUCJIOT, COJICH U
OCHOBaHUHU.

CrniocoObl TPUTOTOBIICHHS PACTBOPOB.

DONeKTPOIUTHI U HEINEKTPoauThl. CTeneHs nucconuanui. CUIbHbIE U ClIa0ble AJIEKTPOJIUTHI.
Kaxy1miascs cTenenpb IMCCOUUAIMU CHIIBHBIX 3JEKTPOIUTOB. M30TOHNYeCKHid KO3(pPULneHT.
KomuraTuBHble CBOMCTBA pacTBOPOB AJIEKTPOIUTOB, HEAIEKTPOIUTOB. OCMOC, OCMOTHYECKOE
JlaBJICHUE.

3axoH Payuns. [loHrkeHne naBieHus HaCBILIEHHOIO Iapa paCTBOPUTENS Ha/l pACTBOPOM.
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2.

[Tonn>keHne TeMIepaTypbl 3aMep3aHUs U MOBBIIIEHHE TEMIIEPATYpbl KUIIEHUS pacTBOpa IO
CPaBHEHMIO C YUCTBHIM PACTBOPUTEIIEM.

Crtpoenue atoma. KBaHTOBO-XUMHUYECKasi MOJICNIb CTPOCHHS aTOMa. DIIEKTPOHHOE 001aKo.
AToMHas opouTaib. DJHEPreTHIECKHNE YPOBHU U MOAYPOBHU. KBaHTOBBIC UHnCIA.
[lepuoanueckuii 3aKOH U MEpUOIUYECKas cUCcTeMa XuMHUeckux aneMeHToB J[.M. Menaeneena.
DNeKTPOHHBbIE KOH(DUTYpaIIUM AaTOMOB XUMUYECKUX JIeMEHTOB. [IpoBai anekTpoHa.

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

Panuychl XuMHUYEeCKUX JIEMEHTOB M UX U3MEHEHHE T10 TeproiaM U TPYIINaM.

H3MeHeHne 3/1eKTPOOTPULIATEILHOCTH B IEPUOIUYECKOM CUCTEME XHUM. 3JIEMEHTOB.

CpoJIcTBO K 3JIEKTPOHY U SHEPrusi HoHU3aluu. VX u3MeHeHue 1o nepuojam 1 rpyImmam.
CewmeiicTBa 3J1€MEHTOB B NEPUOIUYECKON CHCTEME, UX AJIEKTPOHHbIE KOHPUTYpalluu U 001IHe
CBONCTBA.

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

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

XuMHYecKas CBS3b U €€ XapaKTePUCTUKHU: JIIMHA CBSI3U, BAJIGHTHBIN yToJl, SHEPTUsI CBSI3U.
KoBasieHTHast CBSI3b, TOHOPHO-AKIECTITOPHBIA 1 OOMEHHBIM MEXaHU3MBI €€ 00pa30BaHUSI.
[TonspHocTh cBsA3u. KoBaneHTHast mossipHas M HETIOJSIPHAS CBS3b.

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

Kpucrannuueckas pemetka U ee XapakTepUCTHKAa. XUMHYECKUE THUIBl KPUCTATIUYECKHUX
pEIIETOK.

ATOMHBIE KPUCTANIMYECKUE PEIIETKH U UX XapaKTepuCcTUKU. CBONCTBA COCTMHEHUM.
MonekynsapHble KPUCTAUIMYECKUE PEIIETKH, CBOMCTBA COCUHEHMIA.

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

9.1.3. IlpuMepHBIii epedeHb 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.
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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. IlpuMepHBIii IepeYeHb TeM 1JIs1 TBOPYECKHUX 3aJaHuil

3aKOHBI XUMUU B OKPYXKAIOIIeH cpeie.

[TpuMmeHeHrne XMMHYECKUX BEIIECTB U MaTepraioB Ha MPOU3BOICTBE.
[Teproanueckuii 3aKOH U CBOMCTBA XUMHUYECKHUX 3JIEMEHTOB.

[TpuMeHeHne XMMHYECKUX BEIIECTB B OBITY U BO3JICHCTBUE HA OKPYKAIOIIYIO CpEay
XUMHUYECKUH COCTaB, CTPOCHHE BELIECTB U UX (PU3NYECKUE CBOWCTBA.

NhEPOND =
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9.1.6. IlpuMepHBIi NepedeHb BOMPOCOB sl 3A1UTHI J1a00PATOPHBIX padoT

. JlaliTe ompeneneHue MOHATUIO «XUMUUYECKass cucreMay. [lepeducnure TUNBI XUMHAYECKUX

CHUCTEM, JaiiTe UX XapakTepHCTUKY. K KakoMy TUNY XMMHUYECKOW CHCTEMBI OTHOCHUTCS
Kajopumetp?

. Uto Takoe ternoBoit ag ekt peakunu? Kak oH 0003Ha4aeTcs, B 4eM U3MEPSIETCS, YeMy OH

paBeH IIpU ITOCTOSIHHOM JaBieHun? Jlaiite onpeneneHue 3K30- U IHAOTEPMUYECKON pEeaKIUU.
Peakuus kakoro Tura npoTeKaeT B JaHHOM 3KCIIEpUMEHTE?

. Kak omnpenenuTtps MakCUMalbHYIO TEMIEpaTypy NPOBOAMMOIO INPOLIECCAa U pAacCUUTaTh Ha

OCHOBE DKCIIEPUMEHTAIBHBIX TaHHBIX TETUIOBOM A (dekT peakumu?
Chopmynupyiite 3akon ['ecca. [losicHUTE CMBICT 3TOr0 3aKOHA HAa MpPUMEPE MPOBOIUMOM
XUMHUUYECKON pEAKIUU.

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

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

. Kak 3aBucuT CKOpOoCTh peakuuu OT IpUPOAbI pearupyromux Beniects? I[loueMy nuHK BCTynaer

B PEAKIMIO C KUCIOTOH OoJiee aKkTHUBHO, 4eM 0J10BO? [loueMy CKOpPOCTh peakIUu IUHKA C
pa3HbIMM KMCIIOTAMH pa3inyHa’?

. Kak 3aBUCHUT CKOPOCTBH peakI UM OT CTENEHHM U3MEIbUEHHOCTHU BemecTB? Ilouemy npu

pacTHpaHMM HUTpaATa CBUHIA U HOAUIA Kajaus NOsBIAETCS KenTas okpacka? C yeM CBA3aHO
yCHJIEHUE OKpaIIMBaHUS NMPHU A00aBieHnH Boabl? [loyeMy peakius KUCIOThI ¢ KyCOUKOM Mela
UJET MEAJICHHEE, YEM C TIOPOIIKOM?

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

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

Kak 3aBuCHT CKOPOCTBH peakiuu oT TeMieparypsl? Beimonnsercs au npasuino Bant-I'opda nist
IPOBEICHHOT0 IKCIIepuMenTa? 3anuiuTe ypaBHeHe Appenuyca. Kakum nomkeH ObITh Tpaduk
3aBHCHUMOCTH CKOPOCTH PEAKIIUH OT TEMIIEpaTyphl?

Yro Takoe xumuueckoe paBHoBecue? Kak BiIuseT U3MEHEHUE KOHIIEHTpPALUM peareHToB Ha
CMEILEHNE XMMHUUECKOro paBHOBecusa? Kak MeHseTCs OKpacka pacTBOpa IpU CMEIIMBAaHUU
pacTBOPOB XJIOpHUAA XKeje3a U poaaHuaa kanus? Kak meHsercs okpacka npu 100aBIeHUU K
II0JIyY€HHOMY PACcTBOPY UCXOAHBIX PEAreHTOB U MPOIYKTOB pEaKLUU U o4emy?

Yto takoe 3yexTposnn3? M3 yero cocTouT aiekTponuTHueckas sueiika? K xkakomy tumy
AIIEKTPOAOB OTHOCATCS] METHBIN U TPaUTOBBIC IIEKTPOIbI?

KakoBbl nmpaBuia anexTposinia B pactBopax? Kakue npoaykTsl 00pa3yroTcs Ha KaToze U aHOJe
IIPU 3JIEKTPOJIM3E BOJHOTO pacTBopa cyibdarta Mmean? Kak Oyaer mporekars 3JIeKTPOIN3, €Clu
CIIyCTs KaKO€-TO BpeMs IOMEHSTH IIOJIFOCHI ICTOYHMKA TOKA?

Kak mpoTtekaer 3eKTposin3 pacTBopa cyib(ara HUKENs ¢ MeaAHbIM aHogoM? Kak meTomom
AJIEKTPOJIN3a HAHECTH METAJUINYECKOE MTOKPBITHE HA METAJUIMYECKYIO 1€Talb?

Kak nmpotekaer 31€KTpoiu3 pacTBOpa CEPHOM KUCIOTHI ¢ MeAHBIM aHogoM? Ilouemy cnycts
KaKOe-TO BpeMsI pacTBOp OKpamuBaeTcs B Toiy0oil nuer? Kak nmpoucxoauT nepeHoc Meau ¢
aHoa Ha KaTox?

Yro Takoe koppo3us MeTaioB? KakoB MEXaHU3M 3IEKTPOXUMHUUYECKON KOppO3UH?

[ToueMy mpu KOHTAaKT€ IMHKA C CEPHOM KHMCIOTOW HAOII0JaeTcs BhIICICHHUE ras3a, a MpH
KOHTaKTE€ MEJIU C CEPHOU KUCIO0TOM - HEeT? C 4eM CBSI3aHO MHTEHCUBHOE BBIJIEJICHUE ra3a pu
KOHTAaKTE MEJIM U IIMHKA B pPaCTBOPE CEPHOM KUCIIOTHI?

[Touemy npu MOTrpy>XEHUU ATIOMHUHUEBOU IMJIACTUHKU B PAacTBOpP CysbdaTa MEIU U CEpHOUH
KHCIIOTHI peakius He Habmonaerca? C 4eM CBSA3aHO MPOTEKaHUE PEaKIMH MpHU 100aBICHUU
pacTBopa Xjopuaa HaTpua? YTo NpouCcXOAUT CIIyCTs BpEMS C aJJFOMUHUEBOM MJIACTUHKON?

9.1.7. lIpuMepHBbIii NepeyeHb BONPOCOB /sl KOJUIOKBUYMA

Bonpocsl k konmokBuymy Nel "Xumuueckass TepMOIAMHAMHKAa. XUMHUYECKass KMHETHUKA U
XMMHYECKOE paBHOBecHE".
Tema 1. XUMUUYECKASA TEPMOAMHAMUKA.

1.

Uto u3ydaeT XuMHUUECKas TepMoauHamuka? JlaiiTe ompeneseHue MOHATUIO «XUMHUYECKas
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cucrtemay. [lepeunciaure TUIBI XUMUYECKUX CHCTEM, JaiiTe UX XapakTepucTuky. [IpuBenute
MIPUMEPBHI.

. Kakue mapameTpsl BJIUSIOT Ha TEPMOJMHAMHYECKOE COCTOsiHME cucTeMbl? UTo Takoe

cTaHJapTHbIE yciaoBua? YeM XapakTepusyercs TEPMOAMHAMUYECKOE PAaBHOBECUE CHCTEMBI?
Kakue Tumbsl TepMOJUHAMUYECKUX MPOIECCOB MOTYT MPOTEKAaTh B XUMHYECKUX CUCTEMax?
JlaiiTe uX XapaKTEepPUCTHUKY.

. Chopmymupyiite 1 3aKOH TepMOAMHAMUKH, 3AIMUIIUTE €0 MaTeMaTHYECKOE BhIpakeHue. Jlaiite

omnpejelieHHe TMOHITHUSAM «TEIoTa», «paboTa», «BHYTpeHHSs 3Heprus». Kak MOXHO
MHTEPIIPETUPOBATH 3TOT 3aKOH MPUMEHUTENBHO K XuMudeckomy nporeccy? Kakas pabora gamie
BCETO COBEPILAIOTCA B XMMUUYECKUX cucTeMax? Kak ee MOXKHO paccUyuTaTh?

. Jaiite onpenenenue sutanpnuu. Kak ee MoxxHO paccuutath?. Kak oHa o603Hauaercs, B 4eM

n3mepsercsa? Uto takoe TeroBoit 3¢ ekt peaknun? Kak on o603HavaeTcs, B 4eM U3MepsieTcs,
4YyeMy OH paB€H MpPHU MOCTOSTHHOM AaBieHuu? JlaiTe onmpeneseHrue 3K30- U YHA0TEPMUYECKOM
peakuu. UTo MOKHO CKa3aTh O TEIUIOBOM d(deKkTe 00paTUMOro XUMHUYECKOT0 mporiecca?

. Uto u3yuyaetr Tepmoxumusa? UTo Takoe TepMoxumuueckoe ypaBHeHue? [lepeumcaute

0COOEHHOCTH 3alMCU TEPMOXUMHUYECKUX ypaBHEHUN. UTO Takoe cTaHAapTHAs SHTAIbIINS
oOpa3oBanus BemectBa? Kak oHa o603HavaeTcs, B UeM U3MEpSAETCS U KaKue 3HaYCHUSI MOKET
MPUHUMATh?

. Chopmynupyiite 3akoH I'ecca. [loscHUTE CMBICT 3TOTO 3aKOHA Ha NMPHUMEPE XUMUUYECKOU

peakuuu. Chopmynupyite cienctsue u3 3akoHa ['ecca. [IpuBenure maremaTuiyeckoe
BbIp@)XEHHE, MOSICHUTE, JIJISl pacyeTa KaKoW BEJIMYMHBI OHO MPUMEHSETCS.

. Uto Takoe saTponusi? B yem oHa usmepsiercs, kak obo3navaercsa? Kak ee MOxHO paccyuTaTh?

Ot xakux (akTopoB oHa 3aBucuT? [losicHuTe Ha IpuMepe, KaKk U3MEHSAETCS SHTPOIUS BELIECTBa
Npu noBblIeHNU TemmnepaTypbl. C 4yeMm cBsi3aHbl 3TU M3MeHeHHus? B kakoM arperaTHoOM
COCTOSIHMM 3HTPOMHMS caMasi BbicOKas U mouemMy? UTo Takoe cTaHAapTHAas SHTPOIHMS BEUIECTBA,
Kak oHa o0o3Hauaercs, B ueM uzmepsiercs? Kak MOXXHO paccuuTaTh U3MEHEHUE YHTPOINUH B
npoluecce XuMHUIecknx peakuui? [IpuBenrure MmaTeMaTHuecKOe BbIpAaKEHHE.

. Chopmynupyiite 2 3aKOH TepMOAUHAMHUKH. [[J11 KakuX cUCTEeM OH MpuMeHUM? MOXET ju

peakius npoTekaTh ¢ yMeHblleHueM sHTponuu? Kakue nBa gakrtopa gBASIOTCS ABUKYLIEH
CUJION CaMOIIPOU3BOJIBHOTO MPOTEKAHUS PEAKIUN?

. Kax paccunrars snepruro ['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 koHneHtpanus? Kak ona o6o3navaercsa? Kax
U3MEHSETCS KOHIEHTpalHs UCXOAHBIX PEareHTOB U MPOAYKTOB MPHU MPOTEKAHUU PEAKLIUU?
[IpuBenute npumep. JlaliTe ompeneneHue CKOPOCTH XUMHUYECKOW peakuuu. Kak oHa
obo3nauaercs? Kak ee MoxHO paccumtarh? UTO Takoe AJIIeMEHTapHBIA aKT peakuuu?

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

oOpaTtumble 1 HeoOpaTuMble peakiuu? [IpuBeaure npumepsl.

. OT kakux (GakTOpPOB 3aBUCUT CKOPOCTh XMMHUYECKOU peaknnu? Kak n3mMeHseTcst CKOpOCTh MpH

W3MEHEHHHU CTETEHU THUCIEPCHOCTH, arperaTHOT0 COCTOSHHS, BHEITHETO YHEPTeTHUYECKOTO
BO3JIEUCTBUS?

. Kak 3aBHCHUT CKOPOCTh XUMHUECKON pEeaKIIUK OT KOHIIEHTpauuii peareHToB? Chopmynupyire

3aKOH JEHWCTBYIOIIMX MAacC AJs CKOPOCTHM XUMHUYECKOW peakuuu. I[IpuBenurte ero
MaTeMaTuieckoe BelpaxeHue. [loscHure, kakue BETUYMHBI UCTIONB3YIOTCS B 3TOM BBIPA’KEHUU.
Uto Takoe KMHETHYECKOe ypaBHeHHE peakiuu? Kakue ecTh npaBuia 3anucu 3/AM nns peakuuit
C y4acTHEeM TBEPAbIX U ra3000pa3HbIX BemecTB? UTo Takoe KOHCTaHTa CKOpOCTH peakimu? Kak
oHa o0o3Hayaetcs? OT 4ero oHa 3aBUCHUT?

. Kak 3aBHCUT CKOpOCTh XMMHUYECKOU peakuuu OT TeMmnepaTypbl? OTBET MOSICHHUTE.

Chopmynupyiite npaBuio Bant-I'odda, nmpuBeaure ero maremarudyeckoe BeipakeHue. Yto
MOKa3bIBaCT TeMIEpaTypHbId K03 duimeHT ckopoctu peaknun? Kak oH o603HavaeTcs U 4emy
MOET OBITh paBeH?

. Uro takoe rpdexTuBHOE coynapeHue yactull? Kak m3MeHseTcs SJHEPreTHKAa CUCTEMBI TIPU

nepexoje OT UCXOAHBIX peareHTaM K mpoaykraMm peakuuu? Ilpuseaure rpaduyeckuii nmpumep,
OTBET mosicHuTe. UTO Takoe sHeprus akTupBanuu peaknuu? Kak onHa o6o3HadaeTcs, B 4eM
n3Mepsierca? OT dyero oHa 3aBucuT? Kak CBSI3aHbI CKOPOCTh PEAKIIMU U YHEPTUsl aKTUBALMU?
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[IpuBenute ypaBHeHue Appenuyca. [loscHuTte, kakue BEJIUYUHBI B HETO BXOJAST U KAKYIO
3aBUCHMOCTh YCTAaHaBJHMBAET 3TO ypaBHeHHE. UTo Takoe karanu3atop? KakoB mMexaHU3M
JIEUCTBUA KaTanu3aTopa?

7. JaiiTe omnpelereHne XMMHYECKOro paBHOBecHs. UTO Takoe paBHOBECHAsh KOHLEHTpaIus
BemecTB? Kak oHa o60o3navaercs? Uto Takoe kKoHcTaHTa paBHOBecHs? Kak oHa o0o3Havaetcs?
Hanumure mMaremaTuyeckoe BbIpaK€HHUE JJI1 KOHCTAHThl paBHOBECHS, MOSICHUTE, KaKue
BEJIMYMHBI TaM HCMOJIb3yIoTca? KakoBbl mpaBuia 3alucu KOHCTAaHThI PaBHOBECHS, €CJIU B
XUMHUYECKON peaKIK y4acTBYIOT TBEpP/IbI€ UM ra3000pa3HbIe BeuiecTBa?

8. Kakue (akTopbl BIUAIOT HA CMEIICHUE XUMHYECKOT0o paBHOBecus? [losicHuTe, 4TO O3HAYaeT
CMEIIIEHHE XMMHUUYECKOTO PaBHOBECHS «BIIEBO», «BmpaBo»? Cdhopmymupyiite npuniun Jle-
[Marenve. Kyna cmemniaercss paBHOBECHE MPU MOBBIIMIEHUH WM MOHUKEHUU TEMIIEPaTyphI,
JaBJICHUSI, KOHIEHTpaluu?

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

Tema 1. QJIEKTPOXMMUYECKUE IMTPOLECCBI. KOPPO3UA METAJIJIOB.

1. Yto n3ydaer 3IeKTpOXUMuUA? 3a CYET YEro MPOTEKAOT IEKTPOXUMUUYECKHUE nporecchl? YTo
TaKoe OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu? [laiiTe onpeneiaeHne MOHATHSAM «CTENEHb
OKHCJICHUS», «BOCCTAHOBUTENDY, OKUCIUTENbY, «OKUCIECHUEY, «BOCCTaHOBIEHHUEY. [IpuBenuTe
MIPUMEPBHI.

2. Yto takoe snektponbl? 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
noteHnran? YTo Takoe paBHOBECHBIN AIEKTPOAHBIN moTeHnan? Kak on o0o3Havaercs, B 4eM
nsmepserca? Uro xapakrtepusyet sta BenuuuHa? OT dero oHa 3aBucut? 6. Uto Takoe
CTaHAApTHBIN BOJOPOAHBIN 3jiekTpoA? [nsg dero oH ucnonblyercs? Uemy paBeH €ro
AIEKTPOAHBIA MOTEHIUAI?

3. Uto Takoe CTaHAapTHBINA 3JIEKTPOIHBIN moTeHInan Metauia? Kak oH o0o3HavdaeTcs, B 4eM
n3Mepsierca? Uto xapakrepusyer AaHHas BennuuHa? Kakue 3Haue€HHs OHA MOXKET MPUHUMATh?
Ot kakux (HaKTOPOB 3aBUCHUT AICKTPOAHBIN MoTeHIMan? [IpuBeauTe MoJIHOE U COKpAIIEHHOE
ypaBHeHus: HepHcra. [losicHuTe, kakue BEIWYUHBI TaM HCIOJB3YIOTCS. B Kakux ciaydasx
UCIIOJIB3YIOTCS ATU ypaBHEeHHMsA? UTO mokas3pIBaeT psiJ AIEKTPOXUMHUUYECKUX HaINpsKEHUI
MeTauioB? Kak pacrnosiokeHbl MeTaliibl B 3ToM paay? C dueM cBsi3aHa BOCCTAHOBUTEJIbHAsA
CIOCOOHOCTH METaIOB?

4. Yto takoe raipBaHMYecKui sneMeHT? M3 dero on coctout? M300pasure yCcTpOUCTBO
rajbBaHMYECKOro sneMenTa. Kak 3apspkeHbl KaTo/ U aHOJ B ranbBaHMueckoM annemente? Kakue
NPOLECChl MPOTEKAT y MX MOBEpXHOCTU? ['Ie BO3HUKAET JJIEKTPUUYECKUH TOK B
rajbBaHUYECKOM 3JIeMeHTe? B KakoMm HanpaBie€HUHU ABUXKYTCS AJIEKTPOHBI B FaIbBAHUYECKOM
snemenTe? Ha mpumepe rajipBaHuWuYecKoro 3yeMeHTa JlaHudnsa-SkoOu paccKakuTe Kakue
AIEKTPOXUMHUYECKHE MPOLIeCChl TaM MpoTekaroT. Hanuimmure ypaBHEeHHUs peaklyil Ha KaToie U
anojie. Kak 3anuceiBaeTcsa cxema rajabBanndeckoro sneMmenta? Ilpuseaure npumep. Uto takoe
AIEKTPOABMKYIAasl cuia TrajJbBaHudyeckoro snemeHta? Kak oHa oOo3HadaeTcs, B yeM
mmepsiercsa? Kak ee MOKHO paccuuTarh?

5. Uto takoe anektponus? M3 yero cocTouT cucrema, riae mpoTekaeT 3ekTponaus? M3oopazure
rpadudeckn. Kak 3apsokeHbl KaToa U aHOA TIpH dJiekTposn3e? Kakue mporecchl MpoTeKarT y
MOBEPXHOCTH IEKTPoA0B? Kakue TUIIbI 3JIEKTPOIOB UCIIOIB3YIOTCS MPH AekTpoiause? U3 yero
oHu wu3rotaBauBawTcsa? 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 mporieccsol
MpOTEKAtOT Ha aHo e u kartoae?lIpuBeaure mpumMepsl.

6. Chopmynupyiite 1 u 2 3akonsr ®apanes. [IpuBegure UX MaTeMaTHYECKOE BBIpAKCHUE.
[TosicuuTe, Kakue BEIUYMHBI TaM HCIOJb3YIOTCS U UX €AUHUIBI U3MepeHus. s kakux
pacyeToB MPUMEHUMBI 3TU 3aKOHBI? UTO Takoe BbIxo/ Mo TOKYy? Kak ero MoKHO paccuuTaTh?

7. Yrto Takoe koppo3us MeTamioB? Uem xapaktepusyetcs npoiecc koppo3un? [Touemy kopposus
HETaTUBHO BJIMSAET Ha METaJUIMUEeCKHEe KOHCTPYKUMHU U uzfenus? YTo Takoe XUMHUYECKas
Koppo3us? B kakux cpenax oHa mporekaeT? Kakue ObIBalOT THUIIBI XUMUYECKOW KOPPO3HUH?
[IpuBenute nmpumepsl. B ueM 3akirodaeTcss MEXaHU3M XUMUYECKOW Koppo3uu? Hanummre
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ypaBHEHHUsI peakluid, mpuBeauTe npumMepbl. OT Kakux (GakTOpPOB 3aBUCUT CKOPOCTh XMMHUECKON
Koppo3un? IloueMy y HEKOTOPBIX METAJJIOB CO BPEMEHEM CKOPOCTh KOPPO3UHU 3aMeisieTcs?
Kaxkas cpena cnmocoOctByeT npotekanuto koppo3uu? [Ipusenute npumepsl. [louemy ¢ poctom
TeMIepaTypbl CKOPOCTh KOppo3uu Bo3pactaeT? Kakue mecra B U3JEIUAX U KOHCTPYKIUAX
SBIIIOTCS KOPPO3UOHHO-OMACHBIMH U ITOYEMYy?

8. UTo Takoe 3JeKTpOoXUMHUEcKas Koppo3us? B kakux cpenax oHa npoTekaeTr? B uem
3aKJIFOYAETCS MEXaHU3M JJIEKTPOXUMUUECcKOor koppo3un? Kakas cpena eii ciocooctByet? Ha
IpUMepe KOPPO3UM CTaIU KHUCIOPOIOM BO3JyXa BO BIIAXXHOH cpeie MOSICHUTE MEXaHU3M
NpPOTEKaHUsl DJIEKTPOXUMUUYECKOW Koppo3uu. Kakue meramnsl Hanbosaee MOIBEPKEHBI
koppo3un? [loueMy HEKOTOpbIE METaJJIbl, HECMOTPSl Ha UX BBICOKYI0 BOCCTAHOBHUTEIbHYIO
CIOCOOHOCTH, HE Mo/iBepraroTcs koppo3unu? [IpuBeanre npuMepsl TAKUX METAJLIOB.

9. Ilepeuncanre METOIBI 3aIIUTHI METAJJIOB OT KOPPO3uU. UTO Takoe JIerupoBaHUE METAJJIOB?
Kakue BemiecTBa BBICTYNAIOT JISTUPYIOIUMHU J100OaBKaMU M KaK OHU BJIMSIOT Ha CBOICTBa
Metajuia? [loueMy mpu JerupoBaHUM MeTajaja CKOPOCTh KOpPpo3uu 3amenisercsa? Uem
00YCJIOBJIEHO TO, UTO COBPEMEHHbIE CTAJIU SIBJSIOTCS HepKaBeomUMH? UTO Takoe 3alluTHbIE
noKpbITUA? M3 yero oHW u3rotaBiauBarTcsa? B yeM oTinnune KaTOIHBIX U aHOJHBIX
METAUIMYECKUX MOKPBHITUN? [losSiICHUTE MEXaHU3M 3aIUThl TAKUX MOKPBITUM HA MpUMEpax.
Kakue HemocTtaTku €CTh y TOTO WJIM WHOrO THUMNA MOKpbITUS? W3 yero u3roraBiuBaroT
HEMEeTaJJInYecKue 3aluTHble NoKpbITUA? I[lpuBenure npumepbl. KakoBbl HEAOCTATKU TaKUX
nokpeiTuii? Ha 4eM OCHOBaHBI METOJIbI AIEKTPOXUMHUYECKON 3amuThI? [losicHuTe MeXaHu3M
AIEKTPOXUMHUYECKON 3alIUThl Ha MPUMEpPE METOJa MPOTEKTOPHOM 3aIMUTHl CTAJIbHOTO
TpyOOIpoBoAa B MOPCKOM Bojzie. UTO Takoe katoaHas u aHoaHas 3amuTta? [losicHuTe MexaHnusm
3alIUTHl HA NpuMepax. Pacckaxure 00 M3MEHEHUH CBOWCTB KOPPO3MOHHOM cpeabl. Kaknumu
crocobamu oHO fgocturaetcsa? Kakue hakTopbl HY»KHO YYHUTHIBaTh MPU KOHCTPYHUPOBAHUU
U3JIENIHA, YTOOBI IPEIOTBPATUTH MPOLIECCH] MPOTEKaHUs KOPpPO3un?

Tema 2. PACTBOPBI.

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

2. Yrto takoe koHmeHTpamusa? UTo Takoe HACHIMICHHBIN, pa30aBIeHHbBIA, KOHIICHTPUPOBAHHBIN
pacTBop? OnumuTe crnocoObl BEIPaKEHUSI KOHIEHTPALUU PACTBOPOB, IPUBEAUTE 0003HAUCHUS,
dbopMyIIbl 1715 pacueTa KOHLIEHTpAlui, eUHUIBI U3MEpeHus (MaccoBasi 0Jisl, MOJISIpHAsL 1014,
MOJISIpHAs KOHIEHTPALMsI, MOJIsJIbHASA KOHIIEHTpAlLMsl, HOpMajbHasi KOHIIEHTpauus, TuTp). Kak
MOHO KpaTKO 0003HAYMUTh €AMHUIBI U3MEPEHUS MOJSPHON U HOPMaJbHON KOHLEHTpALUK?
[TpuBeaute nmpumep. Kak paccuntbiBaeTCa SKBUBAJIEHT JUIsl KUCJIOT, OCHOBAHUH, COJICH?

3. Yto Takoe pactBopumocTh? [IpuBeauTe kiaccudukainio BEemecTB Mo uxX pacTBopumMocTtu. Kak
BJIMSIET 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
0CaJI0K U3 MepeHackllleHHoro pactBopa? 8. Kakue mpouecchl IpoTeKaT npu 00pa3oBaHUU
pactBopa? Kak m3MeHsieTcst mpu 3ToM dHeprus cucrembl? Kakumu dakropamu onpenensercs
TeTI0BOM 3(pdeKT mporiecca pacTBopeHus?

4. Yto Takoe coJbpBaTallMs, TUApPATALMsA, COJBBATHI, THAPAThI? UTO MpeacTaBisiOT COOO0M
kpuctannorunpatsel? IlpuBenute npumepsl. Yem oO0ycioBiaeHO oOpa3oBaHHE
KpUCTaIoruapaToB? UTo Takoe 3JIeKTPOIUTHI, HEANEKTPOoauThl? Kakne BelecTBa OTHOCATCS K
TOMY WJKW WHOMY Tuny? UTo Takoe 3JeKTpoJuTuueckas auccouumanus? Yto takoe
M30TOHUYECKUN KO3P(PULHEHT, Y€MYy OH MOXKET ObITh paBeH, OT 4ero 3aBUCUT? UTo Takoe
crenenb nuccounanuu? Kakue BemecTBa OTHOCITCSA K CIA0BIM U CUJIBHBIM AJIEKTPOIUTAM U
noyeMy? OT 4Hero 3aBUCHUT CTENEHb AUcconuanumu? YTo Takoe Kaxymasicsi CTEIEHb
nuccounanuu? JJis Kakux pacTBOPOB MPUMEHUMO 3TO noHATHE? Kak ee MOXHO paccuuTaTh?
Kak 3anuceiBaeTcs BrIpakeHHEe KOHCTAHThI TUCCOIMAIMH AJI Ca0bIX MeKTpoauToB? OT uero
3aBUCUT KOHCTaHTa aucconuanuu? YTto mokaspiBaeT 3Ta BenauuuHa? [IpuBenute 3akoH
pa3Benenus OcraBanpaa. Kak 3aBUCHUT CTeNeHb TUCCOLMALMN OT KOHIEHTPALUHU SJIEKTPOIUTa?

5. IlpuBenuTe ypaBHEHHE JIEKTPOIUTHYECKON AUCCOMALINK BOJbI. K KaKOMy THITY 3JIEKTPOJIMTOB
oHa otHocuTca? UTo Takoe MOHHOE NpousBeneHue Boasl? Yemy oHo paBHO? Uemy paBHa
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KOHIICHTpAIUsi MOHOB BOJOPOJA U THAPOKCOrpynI B HelTpaibHOM pacTBope? KakoBo ux
COOTHOIIIEHHE B KUCJOW U mIeJ04yHo cpene? UTto Takoe BOAOPOAHBIN mokazarenb? Kakue
3HAYCHUS OH MOKeT npuHuMaTh? Kak oH paccunthiBaeTca? Kak onpenenuts xapakTep Cpeabl
10 3HAUYEHUIO BOJOPOJHOIO MOKa3aTess?

6. UTto Takoe KOJJIUraTUBHBIE CBOMCTBA pacTBOpoB? Uto Takoe ocmoc? IlosicHuTe, mpuBeauTe
npumep. Ha kakoM pusnueckoM sBICHHH OCHOBaH ocMOc? UTo Takoe OCMOTHYECKOE JaBeHuE?
[Tpu xkakuX yCcIoBUSX OIMpeaesnseTcss ocMoTudyeckoe napieHue? Kak ero MoKHO paccUuTarh JIs
PacTBOPOB HEDJICKTPOJIUTOB M PacTBOPOB AekTponuToB? [IpuBeaute 3akon Bant-I'odda. s
KaKHUX cUcTeM OH crpaseyiuB? Kak U3MeHseTCs JaBjeHHUE HACHIIIEHHOTO Mapa pacTBopa Mo
CpaBHEHHIO ¢ YUCTBHIM pacTBoputenem? IlpuBenute 3axoH Payns nias HE3JIEKTPOJIUTOB U
ANEeKTPOoJIUTOB. Kak u3MeHsI0TCa TeMneparypa 3aMep3aHusl pacTBOpa U TeMIepaTrypa KUIeHHUs
pacTBOpa Mo CPaBHEHHUIO C YUCTHIM pacTBopureneM? Kak MOXHO paccyuTaTh U3MEHEHUE
TeMIepaTyphl AJIsI HEIJIEKTPOJIUTOB U 3JeKTPoauToB? OT Uero 3aBUCAT KPHUOCKOMUYECKas U
70YIITNOCKONMYECKask MOCTOSHHBIE?

9.1.8. Tembl 1aG0paTOpHBIX padoOT

1. Omnpenenenue TemIoBoro 3pQexra peakunu HeuTpaau3auu
2. CKOpOCTh XUMHUYECKON peaklnu. XMMHUECKOE PABHOBECHE.
3. Onekrponus. Kopposus.

9.2. MeTonnueckne peKOMeHIalUH

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliiei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

Hauatp uzydenue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

1. B nucbMeHHOM BH/I€ BBITIOJIHSIOTCS CJIEAYIOIINE BUbI CAMOCTOSITENIBHBIX PaboT:

- KOHCIIEKThI CAMOIOATOTOBKU K MPAKTUUYECKUM U Ja0OPaTOPHBIM 3aHATHAM

- KOHCIIEKTEI JIEKIIWI

- KOHCIIEKTHI MPAKTUYECKUX 3aHITHIA

- UHIUBUYyaJbHbIC 3aJaHUS

- OTYETHI 110 JTAOOPATOPHBIM paboTam

B s71eKTpoHHOM BH/JIE BBINOIHSIOTCS CAEAYIOIIUE BUABI paboT:

- TE€CTBI

- TBOPUYECKHE 3a/laHus

B yctHO# dhopme nmpoBoaHTCS:
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- 3aMUTa JIA0OpaTOPHBIX PabOT
- 3allIMTa UHAUBHUIYAJIbHBIX 33aJJaHUI
B nucemMeHnHO-ycTHOM (hopMe MPOBOAUTCS:

- KOJILIOKBUYM

2. B cmyuae HeCBOEBpEMEHHOM C1auu BCeX BHJIOB PabOT OaJlTbl CHIKAFOTCSI.

3. B ciiydae HECBOEBPEMEHHOMW CAAaYW WHIMBUIYAJIbHBIX 3aJaHUN CTYAEHTHI TOTOJHUTEIbHO
3aIMIIAIT paboTHl B yCTHOU (hopme.

4. JIomyCK K 3a4€Ty OCYIIECTBIISIETCS MOCJE CAA4YH BCEX BUIOB PadOT, MPEyCMOTPEHHBIX paboueit

MPOrPaMMOH.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3A0POBbS U HHBAJIHU/10B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS 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 7onoOMHUTENBEHBIX 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 HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

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

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTpPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yqa}0mnxcsl npeaycMaTpmuBacTCd
noctymnHas popMa npeaoCTaBICHHs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl Pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U MHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbSI U BOCIIPHATHS HHPOPMAIIUH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 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 81  or«19 » 12 2022r.
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