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Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu kadeapsl «TexHochepHas 6€30MacHOCThY, MPOTOKOII OT «21» Mas 2024 1. Ne 10

3aB. kadeapoi, 1. T. H., mpodeccop E.A. Pym

COI'TTACOBAHO

Kadenpa «3nekTposHepreTriKa TpaHCIOPTay, IPOTOKOI OoT «21» mas 2024 . Ne 11

3aB. kadeapoi, K.T.H., TOICHT B.A. Tuxomupos



1 IIEJIb U 3AJAYM JUCHUTLINHBI

1.1 Heap (ucuUmIHHBI

(opMupoBaHre y 00y4arOIUXCs HAYYHOTO MHPOBO33PEHHUS, OBIIAJACHHE TEOPETUICCKHMH OCHOBAMH H
1 MPaKTUIECKUMHU HABBIKAMHU T10 TIPIMEHEHHIIO XUMHYECKIX METOIOB H IMOAXOH0B JJISl YCIEITHOTO YCBOCHHS
JUCTIHTUIAH PO(ecCHOHAIFHON HAIIPaBICHHOCTH

1.2 3agaum JMCHUIIHHBI

YCTaHOBJICHUC B3aMMOCBA3M MCIKAY CTPOCHUEM BEIICCTBA U €0 XUMUYCCKUMHU CBOMCTBaAMH

N3YYCHHUC OCHOBHBIX XUMHUYCCKUX MMPOLECCOB, BOBMOKHOCTH M HAIIPABJICHUA UX MIPOTCKAHU

OBJIaJICHNE HaBBIKAMU PACYETOB C HMCIHOJIb30BAHUEM OCHOBHBIX MOHSATHH M 3aKOHOB XMMHH M pabOTHI C
J1a00paTOpPHBIM 000pYJOBAaHHEM

AW N

(hopMUpOBaHUE HAYYHOTO MBIIUICHHS
1.3 Ilesi> BocIMTaHNS M 321241 BOCIIUTATEIbHOI PadoThl B pAaMKaxX TUCHUILINHBI

IIpodeccroHanbHO-TPYI0BOE BOCIHTAHHE 00yUYAIOIIUXCS

Lens mpodeccrnoHaIbHO-TPYIOBOTO — (POPMHUPOBAHNE Y OOYUAIOIINXCS OCO3HAHHON MPO(heCCHOHATHFHON OPHEHTAIINH,
MOHMMaHHS OOIIECTBEHHOTO CMBICIA TPyJa M 3HAYMMOCTH €ro Juis ce0s JIMYHO, OTBETCTBEHHOT'O, CO3HATEIBHOTO U
TBOPYECKOTO OTHOLICHUSI K Oynymied AesTeIbHOCTH, NpO(QEeCCHOHAILHON O3THKH, CIOCOOHOCTH IIPEABHICTH
WU3MEHEHHs, KOTOPbIE MOTYT BO3HUKHYTH B NMPO(ECCHOHANBHON NESTEIbHOCTH, M YMEHUIO paboTaTh B M3MEHEHHBIX,
BHOBB CO3/IaHHBIX YCJIOBHUSIX TPYZa.

Lens BoCcIMTaHUsI JOCTUTAETCS 110 MEpPe PEILCHHUS B €IMHCTBE CIEAYIOIINX 3a/1au:

— (popmMupoOBaHKE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI podeccuu;

— BOCIIUTaHUE YECTH, TOPAOCTH, JTIOOBH K MPOGECCHH, CO3HATEIHFHOIO OTHOLICHUS K NMPO(ECCHOHATBHOMY IONTY,
MTOHMMAEeMOMY KaK JJUYHAs! OTBETCTBEHHOCTh M O0SI3aHHOCTD;

— (popmupoOBaHKE NICHXOIOTHH NpodeccroHana;

— (opmupoBanme MpodhecCHOHATBHON KYIbTYpPbI, STUKH NMPOPECCHOHATBHOTO OOLICHUS;

— (OpMHUpPOBAHHE COLMATIBHON KOMIICTEHTHOCTH M JPYTHE 331a4H, CBI3aHHbBIC ¢ HMHKEM NMPOGECCHUH U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

DKOJOTHYECKOE BOCIIUTAHUE 06yqa}01u1/1xcsl

Ienb 3KOIOrMYECKOro BoCIHUTaHHS — (HOPMHUPOBAHHME OTBETCTBCHHOTO OTHOIICHHS K OKPY)KAaIOIICH cpene, KOTopoe
CTpOUTCS Ha 6a3e HKOJOTHIECKOTO CO3HAHUS, UTO Tperoaraet coOatoeHre HpaBCTBEHHBIX U MPABOBIX MIPUHIIUIIOB
MIPUPOJIONOJIb30BAHUA U TMPONAraHay HAEW ero ONTUMM3ALUH, aKTHUBHYIO JEATEIbHOCTh MO M3YYEHUI0 U OXpaHe
MIPUPOBIL.

Hens nocturaercs no Mepe peleHus B €IMHCTBE CIECAYIOIINX 3a4ay:

— Pa3sBUTHE FKOJIOTMUECKOI0 CO3HAHUS U YCTOMYMBOIO SKOJIOTMUECKOTO TIOBEICHUS;

— (opMupOBaHHE YMEHUH W HABBIKOB Pa3yMHOTO IPHPOIOTONB30BAHHSA, HETCPIHMOTO OTHOUICHHUS K ACUCTBUSM,
MIPUHOCSALIUM BpPEJ] 3KOJIOTUH;

— IPUOOPETEHNE OIBITAa SKOJIOTO-HATIPABICHHON AEATEIIEHOCTH;

— CTaHOBJICHWE W Pa3BUTHE y OOYYAIOMIMXCS DKOJIOTMYECKOW KYIbTYphI, OEpExKHOr0 OTHOIICHHS K POJHON 3emie,
MIPUPOAHBIM OoraTcTBamM Poccuu u Mupa, MOHUMaHHE BIUSHUS COIMATBLHO-9KOHOMHYECKHX MPOIIECCOB Ha COCTOSTHUE
TIPUPOJIHOM U COLIMAJIBHOW Cpebl;

— (opMHpOBaHHE y 00YUYAIOIIMXCS IKOJOTHUECKOW KaPTUHBI MHPA, Pa3BUTHE Yy HUX CTPEMJICHHS Oepeub M OXPaHATh
NIpUpOAY;

— pa3BUTHE 3KOJIOTMYECKOT0 CO3HAHHUSI, MUPOBO33PEHUS U YCTOMYMBOI'O 3KOJIOTUYECKOTO MOBEICHUS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. luctuniuns / O0si3aTenbHast 4acTh

2.1 lncuMnjMHbl ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSl H3yYeHHE JAHHOM 1M CHMIIJIMHbI

1 ‘ JuciuiuinHa u3ydaeTcs Ha HauaJlbHOM dTane (OpMHUPOBAHUS KOMIIETCHIMH

2.2 I[HCIII/IHJ'[I/IHLI U NMPAKTUHKH, VISl KOTOPbIX U3YyYCHUE JTAHHOM M CHMIIJIHHBI
HeOﬁXOHﬂMO KaK npeamecTByruiee

b1.0.07 MaremaTtnka

b1.0.11 ®dusuka

b1.0.13 MaremaTuieckoe MOJIETUPOBAHUE CUCTEM M MPOIIECCOB

b1.0.14 UnxeHepHast 5K0JIOTUsI

b1.0.41 Teopust aBTOMAaTHIECKOTO YIIPABICHUS

b1.0.42 Teopus TUHENHBIX TEKTPUUECKUX LieTeH

b1.0.46 Teopust AUCKPETHBIX YCTPOUCTB

b1.0.49 Peneitnas 3ammra

OO NOO O WN -

Bb1.0.52 ABTOMaTH3aIUs CHCTEM 3JIEKTPOCHAOKECHUS

=
o

B3.01(/1) BeimosHeHNE BRITYCKHOM KBATHM(DHUKAIIMOHHON PabOTHI

3 IINTAHUPYEMBIE PE3YJIbTATBIOBYYEHMUS 11O JUCIUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSIMU K PE3YJIbBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT' PAMMBI




Koa u Koa u HanmeHoBaHue
HAaMMEHOBaHUe HHIAKATOPA I0CTHKEHHST I[nanupyembie pe3yJbTaThl 00ydeHUS
KOMIIETEHIM U KOMIIETEHIIHH
3HaTh: OCHOBHBIE 3aKOHBI XMMHUH, OCHOBHBIE KJIACCHI
HEOPTaHMYECKUX COCIMHEHHI, OCHOBBI CTPOCHHS BEIIECTRA,
OCHOBHBIE 3aKOHOMEPHOCTH XMUMHYECKHX IIPOLIECCOB, CBOMCTBA
OIIK-1 Cnocoben p p ’
o PACTBOPOB, IIMEKTPOXUMHUIECKHE MPOLIECCHI B PACTBOPaX U
p paciuiaBax, IPUYUHBI KOPPO3UOHHBIX MPOIIECCOB U CIIOCOOBI
WH)XEHEpHBIE
S 3aIUTHl METAJUIOB OT KOPPO3UH
. VMeTh: onpenensTh IPUHAIIEKHOCTD BEIIECTBA K OCHOBHBIM
npodeccuonanpaoit | OIIK-1.3 3HaeT ocHOBHBIE pen pHrHaZ et
KJIaccaM HEOPTaHWYECKUX COeINHEHUH; COCTABIISATh
JEITENBLHOCTH C IMOHSTHS U 3aKOHBI XHUMUH,
XUMHUYECKHE ()OPMYJIBI BEIICCTB, YPABHEHUS XUMHUCCKUX
HCIIOIb30BAHHEM CII0COOEH 0OBACHATE N
PeaxIuii ¥ MPOU3BOAUTH PACUCTHI TI0 HUM; OTIPEIICIIATh
METOJIOB CYIIHOCTh XUMUYECKHUX .
. TeroBo# 3 ekt mporeccoB, BO3MOXKHOCTh POTCKAHUS
€CTECTBEHHBIX SIBIICHUY ¥ TTPOIIECCOB .
VK XUMHUYCCKHUX PEAKIIHIi; XapaKTePU30BaTh COCTOSHHUE U
YK MOBEICHHE BEIECCTBA B BOJHOM PacTBOPE
MaTeMaTHYECKOTO v
AHANI3A 1 Bnaiets: TeOpETHYCCKUMH OCHOBAMU XUMHUUCCKOW HAYKH;
criocobamMu POBEICHUS PACUETOB TI0 XUMHUUCCKUM (POpMYyJiaM u
MOJICTAPOBAHUSA .
YPaBHCHHSM PEaKIUil; HABBIKAMH TIPOBEICHHS KAYCCTBEHHBIX
OTBITOB, PACKPHIBAIOIIUX CBOUCTBA OT/IC/IbHBIX BEIICCTB;
HABBIKAMU POBEICHUS XMMUYICCKOTO IKCIICPUMECHTA
4 CTPYKTYPA U COAEPKXAHUE NTUCIHUIIJINHBI
Ounas popma 3aounas popma *Kona
KO)] HauMenoBanune pa3aejoB, TeM U Yacel Yacel HHIUKATOpa
BHJIOB padoT CemecrT) Kype OCTHKEHHS
/108 p P | fex | mp | J1a6 | CP p Jex | Mp | Jag | cp | *
KOMIIEeTEHIUH
1.0 | Pasgen 1. OcHOBHEIE 3aKOHBI
M MOHATHA XUMHH.
1.1 | OcHOBHBIE TOHATHSA U 3aKOHBI
1 2 1 | 1/3umusas 7 OIIK-1.3
XUMUU
1.2 | Iomy4uenue U W3yYCHHE
CBOWCTB OKCHIOB, 1 2 1 | 1/3umHsaa OIIK-1.3
THIIPOKCHUIOB M COJICH
1.3 | Onpenencuue MOJIIPHOI
Macchl DJKBHMBAJIEHTa MarHus
1 2 1 | 1/3umuas OIIK-1.3
METOJIOM BBITECHEHHUS
BOJIOpOJIA
2.0 | Pazmen 2. Crpoenue
BellecTBa.
2.1 | KBa"nTOoBO-MeXaHUYECKAS
MOJENL  CTPOECHHMS  aroMma.
A P N 1 2 3 | 1/3umHas 8 OIIK-1.3
Ilepuoauueckue CBOMCTBaA
3JIEMEHTOB. XHMMHUYECKasl CBA3b
2.2 | DnekTpoHHas CTPYKTypa
aTOMOB U OJHOATOMHBIX HOHOB 1 2 1/3uMHss OIIK-1.3
METAaJIOB
2.3 | Xumuueckas CBSI3b. Ee
Pa3HOBHIHOCTH.
I'ubpunuzamms. Bugsr 1 2 1/3uMHss OIIK-1.3
MEKMOJIEKYJIIPHOTO
B3aUMOJIEUCTBHS
3.0 | Pa3zgen 3. OcHoBHBIE
3aKOHOMEPHOCTH
MPOTEeKAHUS XHMHYECKHX
MPOIECCOB.
3.1 | Duepreruka XHUMHYECKUX
P 3 1 2 3 | 1/3umnss 10 | OIK-1.3
peBpalecHun
3.2 | TemwoBele 3(pdeKTs peaxiui
b peakn 1 2 1/3umuss OIIK-1.3
pacTBOpEHUst
3.3 | Onpenencuue TEILIOTHI
HEUTpamu3aIum. Pacuer 1 2 1/3umHss OIIK-1.3
TEIUTOBBIX 3P (HEKTOB
3.4 | Onpenenenue HaIpaBJICHUS
pel P o 1 2 1/3uMHsIs OIIK-1.3
MPOTEKAHUS XUMHYECKOM




4 CTPYKTYPA U COAEPXAHUE JUCHHUIIJINHBI

Kon

Ounas gopma 3aouHas ¢opma

*Kox

HaumenoBanue pa3aejoB, TeM U Yacsl Yacsl

HHAUKATOpa

BHU/I0B padoT Cemectp Jdex | Tp | Ja6 | CP Kype Jex | Tip

Jlad

JOCTUIKEHUSI
KOMIIeTeHINH

CP

peakuuu.
TEPMOJIMHAMHYECKOTO
paBHOBECHS

YcnoBue

3.5 | Xumuueckags  KUHHETHKA H
paBHOBECHE

1 2 3 | 1/3umuasa | 1

10 | OIIK-1.3

3.6 | Uzyuenmue BIMSTHUS
KOHIIGHTpAllui  BEIIECTB |
TEMIepaTypbl Ha CKOpOCTb 1 6 1/3umHsIs
XMUMHUYECKOH  peakuud |
XMMHUYECKOE PABHOBECHUE

OIIK-1.3

4.0 | Pazgea
CHCTEMBI.

4. XumMnuecKkue

4.1 | PactBopel. OOmme cBoiicTBa
pacTBOpoB

1 2 1 | 1/3umuas 1

3 OIIK-1.3

4.2 | TlpurotoBieHUe pacTBOpa W
oTpe/ieNIeHuUs ero 1 2 1 | 1/3umHuss
KOHIICHTpAalun

OIlK-1.3

4.3 | NonHO-00MEHHBIE pPEaKkIud B
pacTBope

1 2 1 | 1/3umusas

5 OIIK-1.3

4.4 | Tunpomns comeit. DakTopsl,
BIUSFOLINE Ha TUIPOJIH3

1 2 1 | 1/3umuas

5 OIIK-1.3

4.5 | OxucnuTenbHO-
BOCCTAaHOBUTEIIFHBIE TTPOLIECCHI 1 2 2 1 | 1/3umHsaa 1
B pacTBOpax

6 OIIK-1.3

5.0 | Pazgen
DJIeKTPOXUMHUYECKH e
CHCTEMBI.

5.

5.1 | DnexkTpoXUMHYECKHIE CHCTEMBI

2 2 | 1/3umHss 1

4 OIlK-1.3

5.2 | Onpenencuue 2J1C
rajJbBaHMYECKOTO 3JICMEHTA

2 1/3uMHss

OIlK-1.3

5.3 | DnekTponus

2 2 1 | 1/3umuas 1

4 OIIK-1.3

5.4 | Kopposus MeTamion

1/3uMHss 1

4 OIlK-1.3

®opma
aTTeCcTalMu — SK3aMeH

HPOMEXkKyTOUHOM 36 /nernsis 18

OIIK-1.3

Konrponbnas pabora

e = N N BN TS
'_\
N
(BN

1/neTHss

12 | OIIK-1.3

Hroro wacos (6e3 yuéTta 4yacoB
Ha MPOMEXKYTOUHYFO 17 34 |21 6
aTTECTAIINIO)

78

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsI IPOBEJEHUS

ATTECTAIIMHA OBYYAIOIIIUXCA ITO JUCIIUITJIMHE

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITPOMEXKYTOYHOM

@oHJ ONEHOYHBIX CPEACTB sl NPOBEACHHS TEKYIETO KOHTPOJS YCHEBAEMOCTH H IIPOMEXYTOUHOH
aTTecTallMy N0 JUCHUIUIMHE 0(opMIIeH B BHJE npuiokeHus Ne 1 k paboueid nmporpaMme TUCHUIUIMHBI M pa3MelleH B
UIEKTPOHHON HMH(OPMALMOHHO-00pa30BaTeNIbHON cpefe YHHMBEpCUTETa, JOCTYMHOW OOydaroleMmycs depe3 ero

JIMYHBIA KaOMHET

6 YHEBHO-METOANYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHE

JUCHMIIIAHBI

6.1 YueOHas JuTepaTypa

6.1.1 OcHoBHasi TUTEpaTypa

Komn-Bo 9k3.
Bubmmorpaduueckoe onrcanue B Oubnmorexe/
OHJIAlH
6.11.1 I'muuka, H. JI. O6mas xumus : yue6. mocobue - Uzn. crep. / H. JI. 'munka. M. : 58
B Knopyc, 2013. - 749c.
6.1.1.2 I'munka, H. JI. 3amaun u ynpakHeHus 1o oOmmeil XMMUM : y4eOHO-IIPaKTHYECKOe Omnnaii

nocobwue / H. JI. I'nunka ; nox pexakuueit B. A. ITonkosa, A. B. babkosa. — 14-¢




u3a. — Mocksa : FOpaiir, 2024. — 236 ¢. — URL.: https://urait.ru/bcode/535603
(nara obpamienus: 22.04.2024). — TeKcT : 21EKTPOHHBIH.

I'manka, H. JI. O6mas xumus B 2 T. Tom 1 : yueOHuK mist By30B / H. JI. I'munka ;
nop penpakuueii B. A. [Tonkosa, A. B. babkoBa. — 20-e u3z., mep. u gom. —

6.113 Mocksa : FOpaiit, 2024. — 353 ¢. — URL: https://urait.ru/bcode/537456 (nara Onnaitn
obpamenus: 22.04.2024). — TekcT : AIeKTPOHHBIH.
Hukombsckuii, A. b. Xumus : yueOHUK U IpakTUKyM Ui By30B / A. b. Huxonbckwid,
6.1.1.4 A. B. CyBopoB. — 2-¢ u3z., nep. u gon. — Mocksa : IOpaiit, 2024. — 507 c. — Omnaiis
e URL: https://urait.ru/bcode/536213 (mnata obpamenmst: 22.04.2024). — Texcr :
3JIEKTPOHHBIN.
6.1.2 JlonoJHUTEIbHAS JUTEPATYPA
Kon-Bo 3Kk3.
Bubnuorpaduueckoe onncanue B Oubinorexe/
OHJIAlH
6.1.2.1 SAxumosa, I'. A. Xumus : 1ab. npaktukym / depep. areHTCTBO X.-1. TpaHCIL., pKyT. 275
T roc. yH-T nyTeid cooour.. Mpkyrck : UpI'VIIC, 2014. - 99c.
Cunerosckas, JI. M. CtpoeHne BemecTBa : y4ued. mocodue mo JUCITUTLTIHHE
6.1.2.2 "Xumus" / @egep. areHTCTBO X.-1I. TPaHCI., UpKyT. TOC. YH-T IMyTei cooOm.. 191
Upxyrck : UpI'VIIC, 2012. - 136c¢.
Pyccasckas, H. B. Xumuueckue cucteMbl. OCHOBHBIE KITacChl HEOPTaHUYECKHX
6.1.2.3 coeuHEHNH : yued. mocobue no aucrumuiunae "Xumus" / H. B. Pyccasckast, . A. 386
Skumona ; pen. H. A. Kopuesun. Upkytck : UpI' YIIC, 2015. - 67c.
6.1.2.4 Slcwko, C. B. Xumus ¢6. 3aaay : ¢0. 3agau / coct.: C. B. fIceko, I'. A. SIkumoBa. 274
T Upxyrck : UpI'VIIC, 2015. - 144c.
6.1.25 Pyccasckas, H. B. Xumus : yae6.-meton. mocobue / @enmep. areHTCTBO XK.-11. 188
T tpaHci., Upkyr. roc. yH-T myTei coobur.. Mpkyrck : UpI' VIIC, 2022. - 103c.
6.1.2.6 Pyccasckas, H. B. Xumus : yue6. mocodue / denep. areHTCTBO XK.-1I. TPAHCIL., 387
o WpkyT. roc. yH-T myTeit coobmr.. Upkytek : UpI'VIIC, 2014. - 124c.
6.12.7 Pyccasckas, H. B. Xumus ¢6. 3amau B 2 4. : ¢0. 3amau B 2 4. / pea. H. B. PyccaBckast 283
T ; coct.: I'. A. SIxumosa, C. B. Sceko. Mpkyrck : UpI'VIIC, 2016. - 102c.
6.1.3 YueOHO-MeTOoquYeCKHE Pa3PA0OTKU (B T. Y. IJIsl CAMOCTOSITEIbLHOH PadoThl 00y4aIOUIUXCS)
Kon-Bo 3x3.
Bubmmorpagudeckoe onmcanme B Onbnmoteke/
OHJIANH
Pyccagckas, H. B. Meroanueckue ykazaHusi o u3ydeHuro qucuuiuiviael b1.0.12
Xumus s crenranbaocth 25.05.05 CucreMmsl oOecniedeHnsl IBKEHUS [T0E3/0B,
6.1.3.1 crienuanu3anus DIeKTpocHa0keHue xere3Hsx mopor / H. B. PyccaBckas ; Ownnaity
UpI'VIIC. — Upkyrck : UpI'VIIC, 2023. — 15 ¢. - Tekcr: anexrponusiid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_49604 1416 2024 1 signed.pdf
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7 OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI,




HEOBXOJAUMOIi JJ151 OCYIIECTBJEHHUSI YYEBHOI'O IPOLIECCA
MO JUCHMILINHE

Kopnyca A, b, B, T, [, E UpI'YIIC naxonmsTcs mo aapecy r. MpkyTck, yi. UepHbimeBckoro, a. 15;
kopiryc JI UpI'YIIC Haxomutcs — mo agpecy T. UpkyTck, yi. JlepmonTosa, 1.80

VYuebnast aynuropus J[-805 st mpoBeneHus IEKIIMOHHBIX U TPAKTHYECKHUX 3aHATHH, 1a00paTOPHBIX padoT,
TPYIIOBBIX U HHIUBUIYAIBHBIX KOHCYJIbTAlNH, KyPCOBOTO MIPOEKTUPOBAHUS (BBITIOIHEHUS KYPCOBBIX
paboT), TeKyLIero KOHTPOJIS U MPOMEXYTOUHOH arrecTauun. OCHOBHOE 000pyIOBaHHUE:
CIeIHaTH3UPOBAaHHAS MeOeIb, MyIIbTUMEIHAIIPOEKTOP, SKpaH, (HOYyTOYK mepeHocHoi). Jist mpoBeaeHus
3aHATHA UMEIOTCS yaeOHO-HATIISIHBIC TOCOOUS (TIPEe3eHTAINH, TUIAKATEI).

Jlaboparopus I'-109 «Xumus» aist mpoBeaeHNS JIEKINOHHBIX M PAKTHYECKUX 3aHSTHI, JJaDOpaTopHBIX
paboT, rpyNIOBBIX U MHANBHYIBHBIX KOHCYJIbTAlNH, KypCOBOTO MIPOSKTUPOBAHUS (BBIIIOIHEHUS KYPCOBBIX
paboT), TeKyLIero KOHTPOJIS U MPOMEXYTOUHOH arrecTauun. OCHOBHOE 000pyI0OBaHHUE:
CIIeLHATM3HPOBaHHAs Me6elb AIIEKTpoIKad CYIIMIBHBIN; BECHI JJIEKTPOHHBIE; MUKPOCKOIT; HICHKep;
neHTpudyra; pedpaxromep; 6ans BogsHas; MKM®; pH-MeTp; akBaAUCTHILIATOD

Jlaboparopus I'-111 «KommnekcHast naGopatopusi» JUist IPOBEACHUS JIEKIIHOHHBIX U MPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX PadOT, TPYIIIOBBIX ¥ MHIUBHYAIBHBIX KOHCYJIBTAllUH, KypCOBOTO ITPOCKTUPOBAHHS
(BBITMOJTHEHUS KYPCOBBIX PadOT), TEKYIIEro KOHTPOJIS ¥ IPOMEXYTOYHOI aTTectanuu. OCHOBHOE
o0opyoBaHue: CrienHaIn3upOBaHHas MeOeJIb TEPMOCTAT CYyXOBO3AYIIHEIH; BECHI AIEKTPOHHBIE; BECHI
nabopaTopHeIe; KapMaHHbIH pH-meTp.

[MomerieHus U1t cCaMOCTOSTENBHON pabOThl 00YUYAIOIIUXCS OCHAILIEHBI KOMITBIOTEPHOH TEXHUKOH,
MOJIKJIIOYEHHOH K MH()OPMaLMOHHO-TEIEKOMMYHHKALMOHHOI ceTn «HTepHeT», 1 00eCIeueHbl JOCTYIIOM B
3JIEKTPOHHYIO HH(POpMaIMOHHO-00pa3oBaTenbHyto cpeay Upl YIIC. TlomemnieHus a1 caMOCTOSTEIbHOM
PpaboThI OOYYAOIIIMXCS:

— YUTAJIBHBIE 3aJIbI;

— y4eOHbIe 3a7bl BEIYUCTUTENbHON Texanknu A-401, A-509, A-513, A-516, A-501, A-503, J1-505, -507;

— TIOMEIIEHHS JJIs1 XpaHEeHHUs U IPOPHUIAKTHYECKOTO 00CTyKUBaHus yueOHOTO 000pymoBaHus — A-521

8§ METOANYECKHUE YKA3AHUSA IS OBYYAIOIIUXCA
1O OCBOEHUMIO TN CHUITJIMHBI

Bun yue6HOM
NIESITEILHOCTH

Opranuzanus yuaeOHOH NeITeIbHOCTH 00yJaromerocs

Jlexius

Jlekmmst (ot JatmHCKOTO «lection» — YTEHWE) — BHUI AyIUTOPHBIX YYeOHBIX 3aHITHH.
Jlexnys: 3aknaablBacT OCHOBBI HAYYHBIX 3HAaHUI B CHCTEMATU3MPOBAHHOM, MOCIEJOBATENBHOM,
0000meHHON (opMe; pacKpbIBa€T COCTOSIHHE W TIEPCHEKTHBBI PA3BUTHSA COOTBETCTBYIOIIEH
o0JlacTi HayKH W TEXHUKH;, KOHIICHTPUPYET BHUMaHHE OOYdJaroIIMXCsl Ha HanboJiee CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIMPYET [T03HABATEIbHYIO aKTHBHOCTH 00YYaIOINXCS.

Bo BpeMsi JIEKIMOHHBIX 3aHATHH OOYYArOLIMICS [ODKEH YMETh CKOHLEHTPUPOBATH
BHUMAaHHE HAa H3y4YaeMbIX NpoliieMax M BKIIOYUTH B PabOTy BCE BUABI IaMSATH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBUTATENBHYIO. [[J1s 3TOr0 Bech MaTepHual, U3jJaracMblii IIpenoaBaTeieM,
oOyuaromemMycss HEoOXOJIUMO KOHCIIEKTHpoBaTh. Ha MoJIIX KOHCHIEKTa cleayeT IoMedaTh
BOIIPOCHI, BBIICIICHHbIE OOYYalOIUMCsl Ul KOHCYJIBTallMM C TNperojaBareieM. BbIBoapbl,
MOJNy4eHHBIE B BHJE (DOPMYJ, PEKOMEHIyeTcs B KOHCIIEKTE IIOJYEPKHBATh WIN OOBOAWTH
PaMKoii, 4TOOBI JTyuIie 3arOMUHAINCH. [101€3H0 COCTaBUTH KPAaTKHH CIIPABOYHMK, COJEPKALINN
OTIpeZieIeHNs BaKHEHIINX MOHATHH Jekinu. K KaxIoMy 3aHATHIO clelyeT pa3o0paTh Marepuai
npexnsiaymeit seknuu. M3ydas Martepuan 1o y4eOHWKY WIM KOHCIIEKTY JIEKIMH, CIlexyeT
HNEPEXOAUTH K CIEAYIOMIEMY BOIPOCY TOJIBKO B TOM ClIydae, KOI/la XOpOIIO YCBOEH NPEAbLAYIINI
BOIpOC. Psii BOIPOCOB AMCHMIUIMHEI MOXET OBITh BBIHECEH HA CaMOCTOSTEIBHOE H3ydYeHHE.
Takoe 3amaHue TpeOyeT OMNEPATUBHOTO BBHITIONHEHMs. B KOHCHEKTe JeKIud Heo0X0IuMOo
OCTaBUTh MECTO Ui OCBEIIEHHUS YIOMSHYTBHIX BompocoB. OO0O03HAYUTH BOMPOCH], TEPMHHEI,
MaTepuaj, KOTOPBI BBI3BIBACT TPYAHOCTH, IIOMETUTh M TIONBITATECS HAWTH OTBET B
pexoMeHayeMoil nutepatype. Ecnu camocrosTensHO He ynmaercs pa3o0paThCsi B MaTepuale, TO
HEOO0X0MUMO CQOPMYJIMpOBaTh BONPOC M 3aJaTh NPENOJaBaTeN0 Ha KOHCYJIBbTALlMH, Ha
MPAaKTUYECKOM 3aHATHH

JlabopaTtopHas
pabora

OcHOBHOW TIeNbl0  7TabOpaTOpPHBIX PAbOT SBISETCS TeopeThdeckoe O0OOCHOBaHWE,
HarjsiagHoe I/I/I/IJ'II/I OKCIICPUMECHTAJIbHOC TOATBEPKIACHUC I/I/I/IJ'[I/I IIPOBEPKAa CYIIECTBEHHBIX
TEOPETHYECKHUX MOJI0KCHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaIH3 CYIIECTBYIOIUX METOIHK U
METOAOB HUX pe€alu3anuu v T.1. OHI/I 3aHUMAOT NPEUMYIIECCTBEHHOEC MECTO IIPU H3YYCHUHU
JUCHUIUIMH 00s3aTeNbHOM YacTH M YacTH, (OPMHPYEMOW YYaCTHHKaMH 00pa3oBaTeIbHBIX
oTHouenuit broka 1.

Hcxons u3 nienu, coliepxaHueM JIabopaTOPHBIX pabOT MOTYT OBITh:

- DKCIICpUMEHTAJIbHAS TIPOBEPKa (POPMYIL, METOIUK PAcUeTa;

- NPOBEJCHUEC HATYPHBIX M3MEPCHUN CBOWCTB, pabOYMX MapaMEeTPOB, PEKHUMOB PadOTHI
IpH IOMOLIHY JIAOOPAaTOPHOro 000PYLOBaHMS U/UIH CTEHIOB U MAKETOB;

- 03HAKOMJICHHE, aHAJIU3 U TEOPETHYCCKUE BBIKIIAJKH 110 YCTPOWCTBY, IPUHIIHITY JCHCTBUS




U crmocobamM  OOCTy)XWBaHUS — ammaparoB, JeTaJied MalluH, MEXaHW3MOB, IPOIIECCOB,
MPOTEKAIOIUX B HUX MPHU 3TOM U T.1.;

- HamsAaHas rpaduyeckas MHTEPIPETAIUs YSPTEKEH, CXeM, 00bEMHBIX MMOBEPXHOCTEH U
T.JI., BOCIIPOHM3BOIMMBIX C MTOMOIIBIO CICIAATU3UPOBAHHOTO POTPAMMHOT0O 00CCIICUCHUS;

- UMUTAIIMOHHOE MOJEIMPOBaHHE MPOIECCOB, MPOTEKAIOIIMX B CIOKHBIX XUMHUYECKHX,
(hU3MYECKUX, MEXaHHUCCKUX, TCKTPUUCCKUX U TP. 00BEKTAX;

- HaDBITHOE IIPEACTaBICHHE O padoTe NepcoHaNia KOHKPETHOW OpraHM3alufl N
noapazneneHnst OAO «PXK/» mocpencTBOM MOIENUPOBAHIS IITATHRIX M BHEIITATHBIX CHTYaIni
B BUPTYaJbHBIX CIIENHANIN3NPOBaHHBIX APM (aBTOMaTH3MPOBAaHHBIX PabOYNX MECT);

- YCTAaHOBJICHWE W TOATBEPKICHHUE 3aKOHOMEPHOCTEH (ITyTeM CpaBHEHHS IMPOBEICHHOTO
SKCIIEPUMEHTA M PACCUYNTAHHBIX 3HAYCHUHN) U T.11.;

- O3HAKOMJICHHWE C METOJHMKAaMHU TPOBEICHUS SKCIIEPHUMEHTOB, HATJISIHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB U TIp.;

- YCTAQHOBJIEHUE CBOWCTB BEUIECTB, UX KAUECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK;

- aHaJIM3 Pa3NIMYHbIX XapaKTEPUCTUK MIPOLIECCOB, B TOM YHUCIIE MMPOU3BOJICTBEHHBIX U MHBIX
MPOLIECCOB;

- pacueT MmapaMeTpOB Pa3IUYHBIX SIBJICHHH U MPOLIECCOB, CMOJACIHPOBATH KOTOPHIE HE
BO3MOJKHO B pEalIbHBIX YCIOBHAX (HAIPUMED, YPE3BBIYAHHBIC CUTYAIIUH U TIP.);

- HaOIIOZICHNe pa3BUTHS SABJICHHUM, IIPOLIECCOB H IIP.

JormyckaeTcss MHOE collepKaHUe JTa0OPaTOPHBIX pPaboT, eclu 3To OyIeT CIocoOCTBOBATH
peanu3anuy Henei u 3a1a4 TUCIUIUTHHBL U (POPMHUPOBAHUIO COOTBETCTBYIOIINX KOMITETCHITHA.

ITo xapakTepy BBHIIONHAEMBIX Ja00PATOPHBIX pad0OT BO3MOKHEI:

- O3HAaKOMHTENbHBIE pabOTBI, WCHOJB3yeMBIE U1  3aKpEeIUICHHS  H3YYECHHOTO
TEOPETUIECKOTO MaTepUalbl;

- AHAJIUTUYCCKHUC pa60T1>1, I/ICHOHL3yeMLIe JJI1 nonyquml HOBOﬁ I/IH(i)OpMaIlI/II/I Ha OCHOBC
(hopMaIM30BaHHBIX METOJIOB;

- TBOpYECKHME pabOThl, OPUCHTHPOBAHHBIE HA CAMOCTOSTEIBbHBIA BHIOOP II0/XOJ/IOB
pelIeHus 3a1ad.

[Mpexxae, yeM NPUCTYNHUTh K JaOOPATOPHBIM 3aHATHAM, OOYYArOIIUMCS HEO0OXOIUMO
MOBTOPUTH TEOPETHUYCCKUI MaTepural 1mo TeMe padotel. Kaxxnas mabopaTopHas paboTa ocHalleHa
METOAMYCCKIMH YKa3aHUSIMH, pa3pad0TaHHBIMU NPENOJaBaTEISIMA, BETYITUMH JUCITUTUTHHY

CamocrosiTenbHast
pabota

OOy4yeHue Mo NUCHUILTHHE «XUMHS» IPEAYCMATPUBAET AKTUBHYIO CaMOCTOSTEIbHYIO
paboty oOyuaromierocs. B pasznene 4 paboueit mporpaMMbl, KOTOPBIN Ha3biBaeTcs «CTPYKTypa U
COJICp)KaHWE JUCLUIUIMHBI»Y, BCE Yachl CaMOCTOATENbHOH pabOTHl paclmucaHbl 10 TeMaM M
BOIIpOCAaM, a TakXkKe YyKazaHa HeoOxonumas ydeOHas murTeparypa: OOydarolmMiCs H3ydaeT
yueOHBIII MaTepuan, pa30OMpaeT NpHMepsl W pemaeT pa3HOypOBHEBBIE 3a7adM B paMKax
BBITIOJTHEHHS KaK OONIMX JOMAIHUX 3aJaHuif, TaK M WHIUBHAYAJbHBIX JOMAIIHHX 3aJlaHui
(UO3) u ppyrux BHIOB paboT, MpPEAyCMOTPEHHBIX pabodeil MporpaMMON NUCIMIDIMHEL [Ipu
BBITIOJTHEHUH JIOMAIIHUX 3aJaHuil o0ydaromemycs cieqyeT oOpaTHUThCs K 3aJadaM, pelIeHHBIM
Ha TPeIpIAYyIMX TNPAKTUYECKUX 3aHATUSAX, PEIICHHBIM JOMAIIHUM pabdoTaM, a TakKke K
npuMepaM, MPUBOJUMBIM JieKTOpoM. Eciu 3toro Oyner HeJOCTaTO4HO JJIsi BBIMOJHEHHs BCed
paboThl MOXKHO OTOJIHUTEIFHO BOCIOJIB30BATHCS YYEOHBIMH MOCOOHMSMH, NMPUBEICHHBIMH B
paznmene 6.1 «YueOHas nuteparypa». Eciu, HecMOTps Ha W3YYCHHBIH MaTepuan, 3aJaHue
BBINIOJIHUTh HE YAAeTCsi, TO B 00s3aTEbHOM IOPsAKE HEOOXOJMMO TOCETUTh KOHCYJIBTALIUIO
NpernoiaBares, BeAyIIero MpakTHUeCKue 3aHATHS, 1/ WIN KOHCYJIbTALUIO JIEKTOpA.

JomamiHue 3ajaHus, WHIMBHIyalbHble JOMAIIHUE 3aJaHus W Jpyrue paboThl,
NpeyCMOTPEHHbIE  pa0dodell  MporpaMMOM  MUCHUIUIMHBI  JOJDKHBI  OBITH  BBITIOJHEHBI
o0ydJaromuMcs B yCTaHOBJIEHHBIE INPENOABaTEIeM CPOKH B COOTBETCTBHM C TPEOOBaHMSIMH K
oopmileHHIO TEKCTOBOW M TpadMuecKoil JOKyMEHTAlUH, ChOpMyIHpoBaHHBIM B [losoxeHuu
«TpeboBanus K 0pOpMIICHHIO TEKCTOBOH M Tpaduueckoil JoKyMeHTaru. HopMOKOHTpOIIB»

Komruieke yueOHO-METOJMYECKUX MaTepHalioB 110 BCEM BUaM y4eOHOH JesTelbHOCTH, MPEIyCMOTPEHHBIM padboueit
MIPOrpaMMOil TUCIUITIIMHBL (MOAYJIS), Pa3MEIleH B AJIEKTPOHHON MH(OpMamoHHO-00pa3oBatensHol cpene Upl VIIC,
JIOCTYITHO 00yyaromeMycst 4epe3 ero JINYHbINH KaOHMHEeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanuein Hpl'VIIC, a Takke CTOPOHHUMH 00pa3oBaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yHarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— of0ecrieueHHWE  COOTBETCTBHMSI ~ pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npo(heCCHOHANTLHOM JCSITETLHOCTH Yepe3 COBEPIICHCTBOBAHHE TPATUIIMOHHBIX W BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIUTHOCTh, HAJIEKHOCTh, O0BEKTUBHOCTb, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS O0pa30BaTEIbHON MPOTpaMMBbI; JaeT OOIlee MPEACTaBICHUE O BHJIEC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOPMUPOBAHHOCTH  KOMIETEHIIMM; TIO3BOJIAET pelaTh TUIOBBIE 3aJaud, M[PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoaaraeT roTOBHOCTh pelaTh NPaKTUYECKHUE 3aa4M MOBBIILIEHHON CI0KHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENEN€HHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOJMYECKOM 00ECTICUEHHUH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUM KOTOPBIX Y4aCTBYeT

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIMA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucrumiHa « XuMHSD» y4acTBYeT B POPMUPOBAHUH KOMITETCHIIUINA:
OIIK-1. Criocoben pemaTh MH)KEHEPHBIE 3a/1a4d B MPO(ECCHOHATBHON EATEIIEHOCTH C
UCTIOJIb30BAaHUEM METO/IOB €CTECTBEHHBIX HayK, MAaTEMaTHYECKOT0 aHAIHN3a U MOJICIIMPOBAHUS
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

o4Hasi popma o0yUeHus

Hauveroare Kon HanmeHoBaHME OLIEHOYHOTO
KOHTPOJIHO- HMHIUKATOpa
Ne OOBEKT KOHTPOJIS cpencraa (popma
OIIEHOYHOI'0 JIOCTH)KEHUS npoBecHu*)
MEpONpUSITUS KOMIETEHIIUU
1 cemectp
1.0 Pa3gen 1. OcHOBHBIE 3AKOHBI M NIOHATHS XUMHH
Pa3HoypoBHEBBIE 3a1aun
Texymuii OCHOBHBIE TIOHATHS U 3aKOHBI (sa1aHM3/ IHCLMEHHO)
11 KOHTPOITh UM OIlK-1.3 TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
12 Texkymumii [TonydeHnue u u3yyeHue CBONUCTB OITK-1.3 JlabopaTopHnas paboTa
KOHTPOJIb OKCHJIOB, TUIPOKCHJIOB U COJIEH (TIMCEMEHHO/YCTHO)
o OrnpeneneHre MOJIIPHONA MaccChl
1.3 Texymuit 3KBII)/IBaJ'IeHTa MaFHI/II:[ METOIOM OIIK-1.3 JlaGopatopuas pabora
KOHTPOJIb (TICEMEHHO/yCTHO)
BBITECHEHHS BOAOPOJa
2.0 Pa3nesn 2. CTpoeHue BelecTa
Pa3noypoBHeBbIE 3a1aun
) KBaHTOBO-MeXaHHYECKast MOJICINIb (3ananms/MHCHMEHHO)
21 Texymuii CTPOEHHS aTOMA. Ilepunoguueckue OIIK-1.3 Tecuposarue
KOHTPOJIb CBOMCTBA 3JIEMEHTOB. XUMHUYECKas (KOMITBIOTEpHBIC
cpA3h TEXHOJIOTHH)
29 Texymuii DJeKTpOHHAs CTPYKTypa aTOMOB H OIK-1.3 JlaGopaTopHast paboTa
KOHTPOJIb OJTHOATOMHBIX HOHOB METAJIOB (MMChbMEHHO/YCTHO)
Xumuueckas cBsi3b. Ee
23 Tekymumii pasHOBUAHOCTH. [ MOpHIU3aIs. OIK-1.3 JlabopaTopHnas paboTa
' KOHTPOJIb Buer MexxMONEKyIAPHOTO ' (TIMCEMEHHO/yCTHO)
B3aUMOJEICTBUS
3.0 Pasnen 3. OcHOBHbIE 3aKOHOMEPHOCTH NMPOTEeKAHUSI XUMHYECKHX MPOILECCOB
Pa3noypoBHeBbIe 3a1aun
Texymuii DHepreTuKka XMMHYECKHUX (sa11aHMs/HCLMEHHO)
3.1 . OIIK-1.3 TectupoBanue
KOHTPOIIb MpeBpaIICHAIN (KOMITbIOTEpHbIC
TEXHOJIOTHH)
32 Texymmii TermnoBble 3G PEKT peakuit OIK-1.3 JlaGopaTopHast paboTa
KOHTPOJIb pacTBOpEHUs (MMChbMEHHO/YCTHO)
. OmnpeneneHue TEMIOTHI
3.3 Texymit Heff)Tpanmaunn. Pacuer TemoBbIx OIIK-1.3 Jlaboparopras pabora
KOHTPOJIb (MMCHbMEHHO/YCTHO)
s dexToB
Onpenenenue HanpaBJIeHUs
34 Texymuii MPOTEKAHUS XUMUUECKOH PEeaKItu. OITK-1.3 JlabopaTopHast paboTa
KOHTPOJIb VYcnoBue TepMOIMHAMUYECKOTO (McpMEHHO/yCTHO)
paBHOBECHS
Pa3zHoypoBHeBbIE 3a1aun
Texkymumii XuMuyeckasi KHHETUKA U (san1anms/HChMEHHO)
35 OIIK-1.3 TectupoBanue
KOHTPOJIb paBHOBECHE (KOMITBIOTEpHBIC
TEXHOJIOTHH)
W3yuenne BIUsSHUSA KOHIEHTPALUU
36 Texymwuii BEIIECTB U TEMIIEpATyphl Ha OIK-1.3 JlabopaTopHast paboTa
KOHTPOJIb CKOpPOCTb XUMHUECKOW PeaKkLuu U (MMcbMEHHO/yCTHO)
XUMHYECKOE PaBHOBECUE
4.0 Pasznen 4. XuMHuecKHe CHCTEMBI




Pa3noypoBHeBbIe 3a1auu
N . 3aJ1aHusI/ TTMCBMEHHO)
Texymuii PactBops1. O6m1Ke cBoiicTBa (
4.1 yi p H OIIK-1.3 TectupoBanue
KOHTPOIIb pacTBOpoB (KOMITbIOTEpHbIE
TEXHOJIOTUH)
42 Texymmmii [IpuroroBnenne pacTBopa u OIK-1.3 JlabopaTopnas paboTa
' KOHTPOJIb OIIPEJEIICHUS €TI0 KOHLICHTPALUK ' (nMcbMEHHO/YCTHO)
43 Texymmmii HonHo-00MEHHBIE peakny B OITK-1.3 JlabopaTopHnas paboTa
' KOHTPOJIb pacTBope ' (IMCEMEHHO/yCTHO)
44 Texymwuii I'mpponus coneit. dakTopsl, OIK-1.3 JlabopaTopHast paboTa
) KOHTPOJIb BJIMAIOIINE HAa THIIPOJIN3 ' (TIMCEMEHHO/YCTHO)
N OKuCIUTEeNBHO-
Texymuii JlabopaTopHast paboTa
4.5 BOCCTAHOBUTEJILHBIE MIPOLIECCHI B OIIK-1.3
KOHTPOJIb (TIMCEMEHHO/YCTHO)
pacTBopax
5.0 Pasznaen 5. DiieKTpoXuMHuYecKHe CHCTEMBbI
Pa3HoypoBHEBBIE 3a1a4u1
S — (3amaHus/TICHMEHHO)
51 KOHZH([)HB DNEKTPOXUMHICCKIE CUCTEMBI OIIK-1.3 TectupoBanue
P (KOMITBIOTEpHBIE
TEXHOJIOTHH)
59 Tekymumii Onpenenenne I/C OITK-1.3 JlabopaTopnas paboTa
' KOHTPOJIb TaJIbBAHMYECKOTO AIIEMEHTA ' (IMCEMEHHO/YCTHO)
Texymwuii JlaGopaTopHast paboTa
5.3 KOHym DjekTposu3 OIlK-1.3 PaATOp / P
TPOJIb (IMCBEMEHHO/YCTHO)
Texymmii JlabopaTopnas paboTa
54 i Koppo3sust Metaiios OIlK-1.3 patopHai p
KOHTPOJIb (TIMCEMEHHO/YCTHO)
Paznen 1. OcHOBHBIE 3aKOHBI 1
MOHSTUS XUMHUH.
Pazgen 2. CtpoeHue BemecTsa. DKsamen (cobece1oBanne)
Paznen 3. OcHoBHBIE
[TpomexyrouHnas A DK3aMeH - TECTUPOBaHHE
3aKOHOMEPHOCTHU MPOTEKAHUS OIIK-1.3
aTTecTanus (KOMIIBIOTEpHBIC
XUMHYECKHX MPOLIECCOB.
TEXHOJIOTHH)
Paznen 4. XuMudeckue CUCTEMBI.
Paznen 5. DnekTpoxuMudeckue
CHCTEMBI.
IIporpaMmMa KOHTPOJ/IbHO-OLCHOYHBIX MEPONPUATHHI 3a04Hasi popma o0y4eHHs
HanmenoBanue Ko
KOHTDONLHO - HK;ITO a HanMeHoBaHHE OLIEHOUHOTO
No P OOBEKT KOHTPOJIS A p cpenctsa (popma
OIIEHOYHOT'O JIOCTHKEHUSI npoBeieHs®)
MEpOIPUSITHS KOMITETEHIIMU P
1 Kypc, ceccusi 3UMHSASA
1.0 Pazzen 1. OcHOBHBIE 3aKOHBI M TIOHSAITUS XUMHH.
Texymuii OCHOBHBIE TIOHATHS U 3aKOHBI Tecruposane
11 yi OIlK-1.3 (KOMIIBIOTEpHBIE
KOHTPOJIb XUMHH
TEXHOJIOTHH)
2.0 Pa3gen 2. CTpoeHne BelecTBa.
KBaHTOBO-MeXaHHYECKast MOJICIb Tectnposanye
Texymumii cTpoeHus aroMma. [lepuonnyeckue
21 yi ho proA OIIK-1.3 (KoMIBIOTEpHBIC
KOHTPOIIb CBOMCTBA 3JIEMEHTOB. XUMHYECKas
TEXHOJIOTHH)
CBSI3b
3.0 Pa3gen 3. OcHOBHBbIE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHUX MPOLECCOB.
Texkymuii DHepreTrKka XUMHUIECKUX Tecruposane
31 KOHyHém) I e]f ALCHM OIlK-1.3 (KOMITBIOTEpHBIE
P pbespailt TEXHOJIOTHH)
Texkymumii XuMuyeckasi KHHETUKA U Tectuposanme
3.2 ym OIIK-1.3 (KoMIBIOTEpHBIC
KOHTPOIIb paBHOBECHE
TEXHOJIOTHH)
4.0 Paszgen 4. XuMHUecKHe CHCTEMBI.
TectupoBanue
Texkymuii PactBopsl. O6mue cBoiicTBa
41 yi p B OIlK-1.3 (KOMITBIOTEpHBIE
KOHTPOJIb pacTBOpoB
TEXHOJIOTHH)
42 Texymmii HNonno-00MeHHBIE peaKITiy B OITK-1.3 Jlaboparopnas pabota
' KOHTPOJIb pacTBope ' (TIMCBEMEHHO/yCTHO)




43 Texymmii Ianponus coneit. @akTopsl, OIK-1.3 Jlaboparopuas paboTa
' KOHTPOJIb BIIMSIFOLIIUC HA TUAPOIIH3 ) (IIMCHEMEHHO/YCTHO)
Texymmii Oxucimensio- JlabopaTopnas paboTa
4.4 yi BOCCTAaHOBHTEIIFHBIE TIPOLIECCHI B OIIK-1.3 paTop p
KOHTPOJIb (TIMCEMEHHO/yCTHO)
pacTBopax
5.0 Pa3gen S. DjeKTpoXuMHYecKHe CHCTeMBbI.
. TectupoBanue
Texymuii
51 DNEeKTPOXUMHUYECKHE CUCTEMBI OIIK-1.3 (KOMIIBIOTEpHBIE
KOHTPOJIb
TEXHOJIOTUH)
Texymmmii JlabopaTopnas paboTa
5.2 ym DiteKkTpom3 OIK-1.3 paTopHa p
KOHTPOJIb (TIMCEMEHHO/YCTHO)
Texymmmii JlabopaTopnas paboTa
53 yi Koppo3zust metamnos OIIK-1.3 paTopra p
KOHTPOJIb (TIMCEMEHHO/yCTHO)
1 kypc, ceccust JeTHAS
Paznen 1. OcHOBHBIE 3aKOHBI U
TIOHSTUS] XUMHH.
Paznen 2. CtpoeHue BemiecTna.
Paznen 3. OcHoBHBIE
Texymuii Konrtponbnas padora (KP
i 3aKOHOMEPHOCTH NMPOTEKAHUS OIIK-1.3 P p (KP)
KOHTPOJIb (TMCHbMEHHO)
XUMHUUYECKHUX TPOIIECCOB.
Paznen 4. XuMuueckue CUCTEMBI.
Pazgen 5. DnexTpoxuMuyeckue
CHUCTEMBI
Paznen 1. OcHOBHBIE 3aKOHBI U
MOHSTHUS] XUMHH.
Paznen 2. Ctpoenue BemecTna.
A P DK3aMeH (cobeceroBaHuE)
Paznen 3. OcHOBHBIE
[IpomexxyrodHas DK3aMEH - TECTHPOBaHHUE
3aKOHOMEPHOCTH MPOTEKAHUS OIIK-1.3
aTTecTanus (KOMITBIOTEpHBIC
XUMHYECKHIX IPOIIECCOB.
TEXHOJIOTHH)
Paznen 4. XuMuueckue CUCTEMBI.
Pazgen 5. DnexTpoxumMHuyeckue
CUCTEMBI

*Popma npoBeeHUs] KOHTPOIbHO-OLEHOYHOTO MEPONPHUATHSL: YCTHO, TUCBbMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.
Onucanne nokasareseil H KpUTEPHEB OLCHMBAHUS KOMIICTCHIHIA.
Onucanue MIKaJ OLeHUBAHUA

Kontponp kadyecTBa OCBOCHMSI JUCHMIUIMHBI BKIIOYAaeT B C€e0s TEKYIIUH KOHTPOJb
YCIIEBAEMOCTH M  MPOMEKYTOUYHYHKO AaTTECTALUMIO. TEKyIIMHd KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAs aTTeCTAIUsl OOYYAIOIIUXCSl TMPOBOMASTCS B IENISAX YCTAHOBJICHHUS COOTBETCTBHS
JTOCTIIKEHUIH  O0yJarommxcs TMO3TanHbIM TpeOoBaHUSM 00pa3oBaTeNbHON MporpamMmbl K
pe3yabTaTtaM o0ydeHus: U OPMHUPOBAHUS KOMIIETEHITUH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJ CUCTEMATHYECKOM NPOBEPKHU 3HAHUU,
YMEHUM, HABBIKOB OOYyYaIOIIUXCSA. 3ajavya TEKYIIEro KOHTPOJS — OMEpPaTUBHOE U PETYJISIPHOE
yhpaBieHHe y4yeOHON JesATENbHOCThIO OOYyYaloImMXCs Ha OCHOBE OOpaTHOW CBSI3U U
KOPPEKTUPOBKH. Pe3ysbTaThl OIIEHUBAHUS YUUTHIBAIOTCS B BUJE CPEAHEN OLICHKH MPU MPOBEICHUU
MIPOMEXYTOUYHOU ATTECTALIUH.

Jlnst  olleHMBaAHUS PE3yJbTaTOB OOYYEHHWs HCTOJB3YETCS YeThIpeXOalbHAs —IKaja:
«OTJIIMYHOY, «XOPOIIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBICTBOPUTEIILHO» U JBYXOAIIbHAS IIKAJa!
«3aUTCHOY, «HE 3aUTCHO.

IlepeueHb OLIEHOYHBIX CPEACTB, HMCIOJIB3YEMBIX IUISI OLIEHUBAHUS KOMIICTCHIIMM, a TaKXe
KpaTKasi XapaKTepUCTHUKA 3TUX CPEJICTB MPUBEACHBI B TAOIHIIE.

Texymmii KOHTPOJIb

IIpencraBnenue
HaumeHnoBanue
No Kparkast xapakTepucTHKa OLEHOYHOI'O CPEICTBA OLIEHOYHOI'O0
OLICHOYHOI'O CPENICTBA
cpenctea B ©OC
1 KontponsHas pabora CpeactBo [uisi MPOBEPKU YMEHUH NPUMEHSTh NOJdy4deHHble | TurmoBoe 3a1aHue
(KP) 3HaHMS MO 3apaHee OINpeNeeHHOM METOAMKE JJis PEelIeHMs | JJisl BBIIOJIHEHHUS




3a/1a4 WU 3aJaHAi 110 pa3aeNny TUCIUTITHHEL. KOHTPOJIBHOH

MoxeT ObITh HCHOJB30BAHO IJIsi OICHKH 3HAHUM, yMEHUM, | pabOTHI 1Mo

HABBIKOB U (WJIM) OMBITA JCSITECIBPHOCTH 00YJIarOIIUXCS paszaenam/Temam
HUCITATLIMHBI

Pasnmuuaror 3amaun:

— PENPOAYKTUBHOTO YPOBHS, IIO3BOJISIOMIAE OIICHHWBATH M

JIMarHOCTHPOBATH 3HAHKE (PAKTUUECKOTO MaTepuana (0a3oBbie

MOHATHUS, AaIrOPUTMBI, (AKTBI) M YMEHHC MPABHIBHO

HCTOJIb30BaTh CHEINalbHbIE TEPMHUHBI U MOHATUSA, Y3HABAHHE

OOBCKTOB H3YyYCHHUs B paMKaX OMNPEICICHHOTO pasJena

JIUCIUILINHEL

MOJKET OBITH HCIIOJB30BAHO JJISl OLEHKH 3HAHWUA W YMEHHA

Y S Kommnekr
Pa3HOYpPOBHEBBIX

— PEKOHCTPYKTHUBHOTO YPOBHS, IO3BOJIIONINE OLECHHBATH U

3a7a4 ¥ 3aJaHui

PazHoypoBHEBBIE IUAarHOCTHPOBATh YMCHHS CHHTE3MPOBATH, AaHAIW3UPOBATH,
2 . . WA KOMILICKTHI
3amaun (3aJaHHs) 0000maTe (aKTHYeCKUH W TEOPEeTHUSCKHH MaTephal c S —
(dbopMynHpoBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHHEM
N OTIpeNIeIEHHOTO
MIPUYHHHO-CJICICTBCHHBIX CBSI3CH; oBHs
MOXET OBITh HCIIOJb30BAHO JJIS OIIEHKM 3HAHUWH, YMEHHWH, yp
HABBIKOB U (WJIN) OTIBITA JCITEIBHOCTH 00YYarOIIIXCS;
— TBOPYECKOTO YPOBHS, [MO3BOJISIIOIIUE OLEHMBATH U
JIMarHOCTHPOBAThH yYMEHHUs, HHTETPUPOBAThH 3HAHUSA
pa3IuuHBIX 00JacTel, apryMEeHTHPOBAaTh COOCTBEHHYIO TOUKY
3peHUS;
MOJKET OBITh WCIOJB30BAHO MAJS OLCHKH 3HAHWHA, yMEHUH,
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
Cucrema CTaHJApTH3MPOBAHHBIX 3aJaHUM, MO3BOJISIONIAS
TectupoBanue ABTOMAaTH3HPOBATh IPOIIE HU3MEPCHUST YPOBHsI 3HAHHUU W
P . P poueaypy p yp DoHg TeCTOBBIX
3 | (KOMIBIOTEpHBIE YMEHHI 00y9aromerocs. sazanii
TEXHOJIOTHH) MoeT OBITh WCHOJB30BAaHO VIS OLCHKH 3HAHUH, yMEHHH,
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
CpezncTBo, MO3BOJISIOIEE OLEHUTh yMeHHe oOydatomierocs | OOpaser 3agaHust
MMMCbMEHHO/YCTHO U3JIaraTb CyTh [OCTABJICHHON 3a/jauu, | JUIS BBITOJHEHUS
CaMOCTOSTENIFHO MPUMEHATh CTAHIAPTHBIC METOABI PEUICHHs | JTa0opaToOpHOU
MOCTAaBJICHHOW 3aJjadd C WCIIONB30BaHWEM HMeIomieiics | paboThl U
4 | JIaboparopHas pabota . .
nmabopaTopHOil 0a3bl, MPOBOOUTH AaHAIM3 IOJYYCHHOTO | IPUMEPHBII
pe3ynbTara paboTHL. nepevYeHb
MoskeT OBITh UCIIONF30BaHO U OLCHKH YMEHHUH, HABHIKOB M | BOIPOCOB JIJIS €€
(WiTH) oTIbITa NEATENFHOCTH 00YUJAIOIIHXCS 3alIATHI
HpOMe)Ky'TO‘IHaH arTTecTanus
IIpencraBnenue
HaumeHnoBanue peA
Ne Kparkas xapakTepHucTHKa OLIEHOYHOTO CPEe/ICTBA OLIEHOYHOTO
OIIEHOYHOT'O CPE/ICTBA
cpenctea B POC
Ilepeuens
TEOPETHYECKUX
CpezcTBo, MO3BOJISIIOIIEE OLIEHUTh 3HAHHS, YMEHHS, HABBIKOB BOIDOCOB 1
M (uaM) ombplTa  JEATENILHOCTH  O0yd4aromierocss — Io P
MPAKTUICCKUX
1 | Dk3ameHn JIMCLUTIINHE. o
. . | 3amanuii (oOpazer
MoeT OBITh HCHOJB30BAHO I ONCHKH 3HAHWH, yMEHUH,
9K3aMEHaIOHHOTO
HABBIKOB U (WJIN) OTBITA JESITEIBHOCTH 00YJIarOIIUXCS
Ouiera) x
9K3aMEHy
CucremMa  aBTOMAaTU3UPOBAHHOTO  KOHTPOJII ~ OCBOCHHS
KOMITETEHIIMI (4acTH KOMIIETeHIMH) OOydJarommuMes I10
Tect — npomexxyTouHast
JTUCHUIUIAHE (MOJYIIO) C HCHOJIh30BaHUEM HH(POPMANUOHHO- | DOHI TECTOBBIX
2 | arrecranus B hopme

9K3aMCHa

KOMMYHUKAIIUOHHBIX TEXHOJIOTHH.
MoskeT ObITH HCIOJIL30BAHO JJId OLICHKH 3HaHHﬁ, yMCHHﬁ,
HaBbIKOB U (I/IJ'II/I) Oo1bITa ACATCIBPHOCTH o6yqaloumxc91

3aJJaHuHA




Kputepun u mKaJibl OeHMBAHUS KOMIIETCHIUH B pe3yJibTaTe U3y4YeHUs AUCHHIIIHHBI
NPHU NPOBEICHUH NIPOMEKYTOUYHOM aTTecTanuy B (popme 3x3amena. lllkana onennBanus

YPOBHSI 0CBOEHUS] KOMIeTeHI it

IIxana oneHuBaHus

Kpurepun onennBanus

YpoBeHb
OCBOCHUS
KOMIETEHITNH

«OTIIHYHO»

OOyuaronuiicst TPaBUIBHO OTBETHII HA TEOPETHUECKHUE BOMIPOCEHL.
Ilokazan oTnwW4HBIE 3HAHUS B paMKax Y4eOHOro Marepuana.
[IpaBuibHO BBIMOJHWI —TpakTHYecKue 3amaHus. llokaszan
OTIIMYHBIE yMEHHWA W BIAJCHUS HAaBBIKAMH IPHUMEHEHUS
TIOTyYCHHBIX 3HAHUI M yMEHMH IPU PEIICHUM 3a1ad B paMKax
yueOHOro Marepuana. OTBETWI Ha BCE JIONOJHUTEIbHBIC
BOIIPOCHI

Bricokmit

«XOPOLIO»

OOyyaronuiicst ¢ HeOOJBIIUMU HETOYHOCTSIMH OTBETHJ Ha
TeopeTudeckue Bompockl. [lokasan xopoliue 3HaHUS B paMKax
yueOHoro marepuaina. C HeOOJNBIIMMH HETOYHOCTSIMH BBITIOJTHUIT
mpakTudeckue 3anaHus. Ilokxasan xopoiye yMeHuUs U BIaJCHUS
HaBbIKAMU IIPUMEHEHMs IIOJYYEHHBIX 3HAHMM M yMEHMH IIpU
pelIeHnH 337a4 B paMKax ydeOHoro marepuana. OTBeTHS Ha
OOJIPIIMHCTBO AOTIOJHUTEIHHBIX BOIPOCOB

ba3oBebrit

«YAOBJICTBOPUTCIILHO»

OOyuaronuiicst ¢ CyHIECTBEHHBIMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTHdecKHe Bonpockl. [1oka3an yaoBIeTBOPUTEIbHBIE 3HAHUS
B paMkax ydeOHoro Mmartepuama. C  CyIIECTBEHHBIMH
HETOYHOCTSAMU BBINOJNHHUI TIpakTHYeckue 3anaHusd. Ilokasan
YIOBJIETBOPUTENbHBIE ~ yYMEHUS W BIAQJACHUS  HaBBIKAMU
NPUMEHEHUS MOJYYeHHbIX 3HAHMM M yMEHHUH NpU peUIeHUU
3aJad B paMkax ydeOHoro wmarepuaia. JlomycTwsi MHOTO
HETOYHOCTEH NPHU OTBETE HA JOMOJHUTENbHBIE BOIPOCH

MuHUMAaILHBIA

«HCYIOBJIETBOPUTECIILHOY

OOyuaronuiics Npu OTBETE HAa TEOPETHUECKHUE BONPOCHI U IPU
BBIMOJIHEHUM  MPAKTUYECKUX 3aJaHUIl  MPOJEMOHCTPHUPOBAI
HEZ0CTaTOYHBIN YPOBEHb 3HAHUHU U yMEHMI IIPU PELICHUHU 3a1ad
B pamMkKax ydeOHoro Mmarepmanma. Ilpm oTBeTax Ha
JIOTIOTHUTENBHBIE  BOIPOCHL  OBUIO  JOMYIIEHO MHOXECTBO
HENPaBUJIbHBIX OTBETOB

Kommerenmus
He chopMupoBaHa

Tect — npomexxyTouyHast arTecTaiys B popMe 3K3aMeHa

Kputepun onieHuBaHuS

[IIxana oneHUBaHUS

O6yuatomuiics BepHo otBeTwa Ha 90 — 100 % TecTOBBIX 3afaHHil TPHU

«OTJIIMYHO»
MPOXOXKJICHUU TECTUPOBAHU S
OO6yyatonuiics BepHo otBeTHa1 Ha 80 — 89 9% TecTOBBIX 3amaHUil MpU CXOPOLLIOY
MPOXOXKJIACHUU TECTUPOBAHU S p
OO6yyatonuiics BepHo oTBeTHa Ha 70 — 79 9% TecTOBBIX 3amaHUil TpHU

MPOXOKACHUU TECTUPOBAHU S

«YHOBJICTBOPHUTCIILHO»

OOyuaromuiicst BepHO OTBeTHI Ha 69 % W MeHee TECTOBBIX 3aJaHUN TpH

MPOXOKACHUU TECTUPOBAHU S

«HCYAOBJICTBOPUTCIBHO»

Kpurtepuu u mkajibl olleHUBAHUS Pe3y/IbTATOB 00y4YeHHs NIPU NPOBeAeHUH
TeKylIero KOHTPOJIsl yCIeBaeMOCTH

KonTponbnas pabota

IIxane! olleHUBaHUS

Kpurepuu onieHuBaHust

«OTIIHUYIHO»

«XOPOLIOo»

«YAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

OOydaronuiicss TOJHOCTBIO W TNPAaBHIBHO  BBITONHII  3aJaHUE
KOHTPOJIBbHOI paboTsl. [Toka3am OTIMYHBIE 3HAHUSI M YMEHHUS B paMKax
YCBOGHHOTO YydeOHOTOo Martepuana. KoHTponbHas pabora odopmiieHa
AKKypaTHO M B COOTBETCTBUH C NPEABABISIEMBIMH TPEOOBAHISIMU

OOydatonuiicss  BBINOJMHWI ~ 33aJaHWE KOHTPOJBHOW  paboTel ¢
HeOOJIbIIMMHU HeTOYHOCTSIMH. [lokazan Xopoluue 3HaHUs M YMEHHUS B
paMKax yCBOGHHOro yuyeOHoro wmarepuana. EcTe HemocraTku B
odopMIIeHHN KOHTPOJILHON paboTh

OOyyaronuiicsi  BBINOJHWJI  3aJaHie  KOHTPOJILHOH  paboThl ¢




CYILIECTBEHHBIMU HETOUHOCTAMHU. [ToKkazasn yoBIeTBOpUTEIbHBIE 3HAHUS
W YMCHHS B paMKaX YyCBOCHHOTO Yyd4eOHOro martepuana. KauecTBo
odopMIIeHHSI KOHTPOJIBHOHW pabOTHI HMEET HEIOCTATOYHBIA YPOBEHB

«HEYIOBJIECTBOPUTEIIHEHOY

«HE 3a4TCHO»

OOyuaromuiicst HE MOJHOCTHIO BBINOJMHWI 33JaHUA KOHTPOJIBHOU
paboTHI, IPX TOM MPOSBIII HEOCTATOYHBIN YPOBEHb 3HAHUH M YMEHUH

PasHoypoBHeBbI€ 3a1au (3aaHUS)

IIIkame1 onleHUBaHUS

Kpurepun onieHuBanust

«OTIIHYIHO»

«XOPOLIO»

«YAOBJICTBOPUTCIILHO»

«BadyTCHO»

JleMOHCTpHUpYeT OYeHb BBICOKHI/BBICOKHIA YPOBEHb 3HAHWUU, YMEHHM,
HaBBIKOB B COOTBETCTBHM C KpPUTCPHSAMH OICHMBaHHUA. Bce
TpeOOBaHUs, MPEABSIBIIEMbIE K 3aJJaHHIO, BHITIOJHEHBI

HeMOHCTpI/IpyeT JOCTAaTOYHO BBICOKHI/BEIILIE Cpe€aHEero YpOBCHb
3HaHHﬁ, yMeHHﬁ, HaBBIKOB B  COOTBCTCTBUU C  KPUTCPUIMU
ouecHMBaHusA. Bce Tp€60BaHI/IH, OpeabiABIACMBIC K  3aJlaHUIO,
BBITNTOJIHCHBI

JleMoHCTpUpyeT cpeqHuil YpOBEHb 3HAHUW, YMEHHM, HaBBIKOB B
COOTBETCTBUM C KPUTEPUSIMU OLIEHWBaHUS. BONBIIMHCTBO TpeOOBaHUH,
MIPEABSABISEMBIX K 3aJJaHUIO, BBIOJIHEHBI.

JIeMOHCTpHUpYeT HHU3KWI/HWKE CPEIHEr0 YPOBEHb 3HAHHMA, YMCHWIA,
HaBBIKOB B COOTBETCTBUU C KPHUTEPUSMHU OLICHUBaHMs. MHorue
TpeOOBaHMUS, IPEIBIBIIEMBIC K 33JaHUIO, HE BHITIOJTHEHEI

«HCYAOBJICTBOPUTCIIBHO»

«HEC 3a4YTCHO»

JleMoHCTpHUpyeT O4YeHbh HU3KUN ypPOBEHb 3HAHWUW, YMEHUN, HABBIKOB B
COOTBETCTBHH C KPUTEPUSAMH ollcHnBaHUA. He oTBeTa.

TectupoBanue

[IIxane! olileHUBaHUS

Kputepuu onieHuBaHus

COTJIIUYHO»

«XOpOoIo»

«YZOBJIETBOPUTEIBHO»

«BavyTCHO»

O6yyatoniuiicst BepHo oTBeTHI Ha 90 — 100 % TecToBBIX 3ajaHuit
IIPU IPOXOKIECHUH TECTUPOBAHUSL

O6yyatoniuiicss BepHo oTBeTwsI Ha 80 — 89 % TecToBBIX 3amaHuit
IIPU IPOXOKIECHUH TECTUPOBAHUSL

OO6yyatoniuiicst BepHo oTBeTws Ha 70 — 79 % TecToBBIX 3amaHuit
IIPU IPOXOKIECHUH TECTUPOBAHUSL

«HEYIOBJIETBOPUTEIILHO»

«HEC 3a4YTCHO»

OO6yuyatomnuiicss BepHO oTBeTHaI Ha 69 % W MeEHee TeCTOBBIX
3aJlaHUi IPU IPOXOKIECHUN TECTUPOBAHUS

JlaGopatopHas paboTa

[IIxane! oLleHUBaHUS

Kpurepun onennBanus

KOTJIIUYIHO»

«XOPOIOo»

«YHAOBJICTBOPUTCIILHO»

«3a4YTCHO»

JlabGopatopHas pa0oTa BBINOJHEHa B OOO3HAYCHHBII MpenojaaBaTeieM
CPOK, MUCBMEHHBIN OTYeT 0e3 3aMeYaHui.

JlabopaTopHast paboTa BEITIONHEHa O0YYAOIIUMCS B TIOJTHOM OOBEMe ¢
coOofeHneM HeoOXOAMMO#l mocienoBaTeabHOCTH. OOydJaromuiics
paboTall TOJHOCTBIO CaMOCTOSTENBHO; MOKa3ajl HEeOOXOIUMBIE VIS
NpPOBEJICHUsI PabOTHl TEOPETHUYECKHUE 3HAHHS, NMPAKTUUECKHE YMEHUS U
HaBeIKH. Pabora (otuer) odopmieHa akkypaTHo, B Haubosee
ONTUMAJILHOM JIJIs PUKcaIuu pe3ysIpTaToB hopme

JlabopaTtopHast paboTa BBIIIOJHEHA B 00O3HAYCHHBIN MpENoaBaTeieM
CpPOK, HUCbMEHHBIN OTYET C He60HbIHI/IMI/I HEI04YCTaMU.

JlaGoparoprast paboTa BBITIOHEHA O0YUYAIOMUMCS B TIOTHOM O0bEeMe H
CaMOCTOSITENbHO.  JlomyIeHbl  OTKJIOHEHHS  OT  HEeoOXOAMMOM
MOCJIEIOBATEIILHOCTH BBITIOJTHEHUS, HE BIUSIOIIME HA IPABHIBHOCTH
KOHEYHOTO pe3ynpTarta. Pabora mMmokasplBaeT 3HAHUE OOYYAIOIIUMCS
OCHOBHOTO TEOPETHYCCKOTO MaTephalla H OBIIQJCHUC YMCHHSMH,
HEOOXOIUMBIMU  JJII  CaAMOCTOSATCIILHOTO  BBITIOJHEHUS  Pa0OTHL
JlomyIeHbl HETOYHOCTH U HEOPEXKHOCTh B O(QOPMIICHHH DPE3YJIETaTOB
paboTel (0TUETA)

JlaboparopHast paboTa BBITIONHEHA C 3aJ€PKKOH, MUCbMEHHBIA OTYET C
HeJl04YeTaMHu.

JlabopaTopHast paboTa BBIIONHSETCS B O(OPMISIETCS 00yJarOIIMCS
IIPpH TOCTOpPOHHeW momomu. Ha BeimomHeHWe pabOTHl 3aTpadmBaeTCs
MHOTO BpeMeHH. OOydJaroniuiics IMOKa3bIBae€T 3HAHUS TEOPETUIECKOTO
Marepuasa, HO UCTIBITBIBAET 3aTPyJHEHUE MPU CAMOCTOSTEIbHON padboTe
C MCTOYHHUKAaMH 3HAHUH WM ITpubopamu

«HCYAOBJICTBOPUTCIHLHO»

«HEC 3a4YTCHO»

J'Ia60paT0pHaH pa60Ta HC  BBbIIIOJIHCHA, MMCBMEHHBIA OTYET HE




HPE/ICTaBJIEH.
Pesysnbrarel, mosydeHHbIE OOy4alOIMMCS, HE II03BOJISIOT ClHENaTh
NPABWIBHBIX BBIBOJOB W IIOJHOCTBIO PAaCXOIATCS C IOCTaBJICHHOM
neinbto. Ilokas3plBaeTcsl IUIOXOE 3HAHHME TEOPETHYECKOro MaTepHaia M
OTCYTCTBHE HEOOXOIMMBIX YMCHHUIL.

JlabopaTtopHass paboTa HE BBIIONHEHa, y YYalmIerocs OTCYTCTBYIOT
HeoOXOAMMBIE Uil IIPOBEACHHSA pabOTBHl TEOPETHYSCKHE 3HAHM,
IPaKTUYECKUE YMEHUSI 1 HABBIKU

3. TunoBbie KOHTPOJIbHbIC 32IaHUS UJIM MHbIE MAaTePHUAJIbI, HEOOX0AUMBbIE
JJISL OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJbHOCTH

3.1 TunoBble KOHTPOJIbHBIE 32aHUs /ISl BHINOJHEHUS KOHTPOJIBHBIX padoT
KoHTponbHBIE BapWaHThl 3aJaHUW  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpaszoBarensHoil cpene Upl YIIC, noctymHo# o0yyaroniemMycs 4epe3 ero JTUYHbII KaOUHET.
Hwxke mpuBeneH oOpasel] THIIOBBIX BapUAHTOB 3aJaHUW JUIsS BBIMOJIHEHUS KOHTPOJIBHBIX
pabor.

O0pasern TUIIOBOrO BapuaHTa KOHTPOJIbHOWU paboThI

3apnanme 1.1. PaccuuTailTe MOJISIPHYIO MacCy 3KBUBAJIEHTOB Moxs JBYXBAJIEHTHOIO
MeTallia, €CIIM MpU ero B3aumoneicTBuu Maccoi M(Me) (tabim. 1.1) ¢ KHCIIOTOH BBIAEIAETCS
Bojmopon oOwemoMm V(H2), u3MepeHHBII TpU ONpEACICHHOW TeMIepaType | JIaBJICHHU.
Omnpenenure MOJISIPHYIO MacCy U Ha30BUTE METAJLIL.

Hopmanshbie ycnosus: temneparypa 273 K, nasnenue 101,325 xlla.

Tabmuua 1.1
Jlannble Kk 3agayam 1-20
Howmep m(Me), r V(H2), M t °C P, Tla
3a1a4u
12 2,314 510 21 98640

OtBer: Mo = 56,2 r/mons; M (Me) = 112,4 r/mons; metamn — kaamuii (Cd).

3ananme 1.2. Ha HelTpanuzanuio KHUCIOTHI Maccol M HM3pacxoJ0BaHO HEKOTOPOE KOJIUYECTBO
ruapokcuaa M (tabn. 1.2). PaccunTaiite MONSpHYIO MacCy SKBHBAJICHTOB KUCIOTHI U TUAPOKCUIA.
Hanmmmre ypaBHeHue peakuun.

Tabmuna 1.2
Jlannble k 3agavyam 21-40
Homep Kucnora I'uopoxcun
3ajaiu ®dopmyna ‘ m,t ®dopmyna m,t
26 H2SO4 | 0,326 KOH 0,186

OtBeT: Msx(KOH) = 56 1/Moib; Maks(H2SO4) = 98 1/Monb. OCHOBHOCTh KHCJIOTHI paBHa 1

(M/Msxs). YpaBHEHHE MTPOTEKAIOIIEH peaKiuu:
KOH + H2S04 = KHSO4 + H20.

3ananmue 2.1. BeinosiHuTe ClienyONMeE 3a1aHUSI B COOTBETCTBUHM C HOMEPOM BaIIErO
BapHaHTa U JaHHBIMU Ta0I. 2.2.

1. ly1g aToMa 3JIeMeHTa C TIOPSIKOBBIM HOMEPOM MJIH KOOPJIMHATAMH B IIEPUOTNICCKOM
cucreMe aeMeHToB (cronbderr 1):

— 3aIUIIATE KPATKYIO 3JIEKTPOHHYIO KOH(PUTYPAIIHIO;

— YKQKUTE KBAHTOBBIC YHCIIA BAJICHTHBIX JIEKTPOHOB.

2. 3anuiuuTe 3JeKTPOHHYIO KOH(PUTYPALUI0 OAHOATOMHOT'O HOHA, 00pPa30BaHHOTO aTOMOM
AIIEMEHTa C KOOpJIMHATAMH B MIEPUOINIECKOM cUCTeMe 31eMeHTOB (ctonber 1) u popManbHBIM




3apsnom (cronberr 2).
3. PyKoBOJCTBYSICH MEPUOINIECKOM CHUCTEMON IIEMEHTOB, YKKUTE CHMBOJ aTOMa
3JIEMEHTA, HOHY KOTOPOTO OTBEYACT dJIEKTpOHHAs KoHpurypamus (cronderr 3).

Tabmuna 2.2
Jannble k 3axayam 41-60
Howmep Koopannatsl DJIeKTpOHHAs
3apsi noHa
3aJ1a4uu AJIEMEHTa KOH(UTypalus uoHa
47 5 VIIA 1- 22 [Ar] 3d°

OtBer: 1. DnemeHT ¢ koopauHatamu 9, VIl A nHaxomutcs B 5 mepuone 7 rpynmne IJIaBHOM
noarpymmne IIC. Dto smemenT — iox. Kpartkas snextponHas ¢opmyna: [Kr] 4d°5s25p°,
BanentHpiMu OyayT 5825p5, KBAHTOBBIC YKCIIAa UMEIOT 3Ha4YeHus: it 5% N=5,1=0,m=0, s= 1%,
o mma5p>in=51=1m=-1,0,1;s="%, -%.

2. [Kr] 4d*°5s25p® — apnon nona I

3. DnektponHas KoH(urypauus nona 2" [Ar] 3d®, uTo cooTBETCTBYeT HOHY, aTOM KOTOPOTO
HAXOJUTCA B 4 epuozie B 5 Tpymnmne nobouHoit moarpymme — Mn: [Ar] 3d°4s?,

3aganue 3.1. Pemure 3a1auy u3 1a0i1. 3.4 B COOTBETCTBUU C BHIOPAaHHBIM BAPUAHTOM.

Tabmuua 3.4
Jlannble k 3agavyam 61-80
Howmep VYcioBue 3amaun
3a7a4n
Hcxons w3 MONOXKEHWS MapraHIila, pyOHAWs, MBIIIbSKA B TEPHOAMYCCKONH CHCTEME, COCTaBBTE
61 (OopMyNBl OKCHIOB, OTBEYAIOIINX WX BBICIICH CTEIEHH OKWCICHHS, M COOTBETCTBYIOMIUX WM
THIPOKCHIOB

OTtBeT: Maprasel — 3JIeMeHT 4 Nepruoia ceIbMON TPYIIbl #0OOYHOU TIOTPYIIIBI, METANI, B
BBICIICH CTETIEHN OKHUCIICHUS TPOSIBIISIECT KUCIOTHBIE cBoHCTBAa — MN207 — HMNOg; pyOounuii -
3JIEMEHT 5 Mepro/ia MepBOM IPyIIbl INIaBHOW MOATPYIIIbI, METAII, IPOSBIsIET OCHOBHBIE CBOICTBA
— Rb20 — RbOH; MbiItibsik — 211€eMeHT 4 iepro/ia MSTOW TPYIIIBI MIABHOW MOATPYIINbI, HEMETALI,
NPOSIBIISIET KUCIIOTHBIE cBoiicTBA — AS205 — HASO3.

3aganue 4.1. Hano yYpaBHEHUE  PEaKIUHU (cMm. HOMeEp 3aa4uu B
tabn. 4.1):
1. 3anumuTe TEPMOXUMHUECKOE YpaBHEHUE peakIMM. BhluncianTe M3MEHEHUE SHTAIbIHU

0 o
pcaknuun Ar H298 " OIIPCHACINTEC, ABJISICTCS JIM JaHHAA PCAKIUA 3K30- UJIN SHAOTCPMUICCKOU.

2. BI)ILII/ICJ'II/ITC, KaKo€ KOJIMYECTBO TCIIJIOTHI Q BBIACIIACTCA WM IIOTJIOIIACTCA B XOAC
XUMHYECKOMN pCakuuun 1Jis 3aIaHHON MacChl m WU oobema V OOHOI'0 U3 BCTYIIUMBIINX B PCAKIUIO
BC€HIICCTB.

3. Ilo BUAY YpPaBHCHUA PCAKIMU, HC HpI/I6CFaH K pacucTaM, ONPCACIUTC 3HAK HU3MCHCHUA

0
SHTPOIINU PCAKIIUN ArSZQS' Brrunciaute n3aMeHeHue OHTPOIIMHU PCAKINUN B CTAHAAPTHBIX YCIIOBHUAX,

0
00BscHUTE 3HAK A S, 0.

4. Ompenenute, Kakod U3 (aKTOPOB, PHTAJIBIUIHBIA WJIM SHTPONMMUHBIN, CIOCOOCTBYET
CaMOIIPOU3BOJIBHOMY TCUEHHUIO PEAKLIUH.

5. Boruncnure sHepruio I'm60ca mpsMoil peakluu B CTaHAAPTHBIX YCIOBHSX ArGggg u

onpenenure, B KakoMm HamnpaieHuu npu 298 K (mpsmoM unu obpatHOM) OyneT MNpOTeKaTh
peaKuus.
6. Ompenienure TeMIeparypy, pu KOTOPOU peakiyst HaXOAUTCs B paBHOBECHH (T papn).

y 0
7. Paccunraiite A G, npu



T]_ = TpaBH - 100,
T2= TpaBH + 100.

Tabnuua 4.1
Jlannble k 3agauyam 81-100
Howmep Vpasuenue peaknun aA + bB = cC + dD Ma, T Ve, 1
3a1a49K
84 2NFa(r) + Ox(r) = 2NOFs(r) 42,6

Oteert: 1. 2NF3(1) + O2(r) = 2NOF3(1); AH =— 110, 6 x/[)x. Tak Teruiora Beaensercs (AH < 0) To
9TO peaKus IK30TepMUYECKasl.
2. Ilpu cropanuu 42,6 r NF3 Beiienures 33,18 x/[x rera.
3. I1o ypaBHEHUIO peaklMd MOXHO MPEANOI0KUTh, YTO IHTPOIHS CUCTEMbI YMEHBILAETCS, TaK KaK
YMEHBIIAETCS CyMMapHbIH 00BbEM T'a30B M CUCTEMBI CTAHOBUTHCS 00JIee CI0KHOM.
[ToaTrBepkmaem pacuetoM: AS = —171,2 JIx; 3HaueHne AS < 0, SHTPOIUS CUCTEMbl YMEHBIIACTCS.
4. TlpoTekaHui0 peakiMu CHOCOOCTBYET SHTanbNuiHbIA (akTtop (AH < 0), m He cnocoOCTByeT
¢axrop suTponuitabiii TAS = 298 (—0,1712) = — 51,02 xIx.
5. AG = AH — TAS = -110,6 — (-51,2) = —59,4 xJI>x. Takum o6pazom, eciit AG < 0, To peakuus
UJET B IPSMOM HaIPaBJICHUU TIPU CTAaHAAPTHBIX YCIOBUSX.
6. Tpasn. = AH/AS = -110,6/-0,1712 = 646 K, T.¢ npu 3T0ii Temiieparype cucrema Oy1eT HaXOIUTCs
B PAaBHOBECHUHU.
AG = AH — Tpasu AS =-110,6 — 646(— 0,1712) = 0 x/[x (cocTOsSIHUE paBHOBECHS)

7. llpm yBemmyenun Ttemmeparypsl Ha 100 rpagycoB (746 K) mnHauner mpeoOnanaTh
sHporepmuueckuii pakrop, AG >0, paBHOBecue cMeCTUTCA B 00paTHOM HalpaBlICHUU

AG = AH - T1AS =-110,6 — 746(- 0,1712) = 17,12 xIx.

[Tpu ymensenun tTemmepatypsl Ha 100 rpagyco (546 K) Oyner nmpeobianaTh SHTAIBIUHHBINT

dakrop, AG < 0, paBHOBECHE CMECTUTCS B MPSIMOM HalpaBICHUH:

AG = AH — T>AS =-110,6 — 546(— 0,1712) = —17,12 /.

Takum oOpa3oM, OaHHBIM Mpolecc BO3MOXEH B CTAaHAAPTHBIX YCIOBUAX JMIIbL IPH
Temneparypax He Bbiiie 646 K.

3ananme 5.1. J/laHo ypaBHeHHE peakiuu (CM. HOMep BapuaHTa B Ta0u. 5.1).

1. 3anumuTe KMHETHYECKUE YPABHEHUSI CKOPOCTEH MPSAMOM Vip U 0OpaTHOM Vosp PEAKIIMH.
['oMo- w1 reTepOreHHOM SIBISETCS JaHHAs PeaKius?

2. PaccunraiiTe CKOpOCTh NMPSIMOW pEaKIMM B HadalbHBI MOMEHT BPEMEHHU Vonp IpU Co.
Kak u3mMeHHuTCS CKOpOCTh MPSMOM peakiuu K MOMEHTY BpeMeHHU Vi , Korjaa mpopearupyer 20 %
BeuiecTsa B?

3. PaccunTaiite U3MEHEHHE CKOPOCTU MPSIMOM peaklyy MPH OJHOBPEMEHHOM IOBBIIIEHUN
naBieHus B cucteme B 3 pasa (Vp) u temneparypsl Ha 20 °C npu y = 2 (Ui YETHBIX BapHaHTOB);
IpY OJJHOBPEMEHHOM MOHM)KEHHH JIaBJICHUS B cucTeMe B 2 pasa (Vp) u Temmeparypsl Ha 20 °C mpu
¥ =2 (17151 HEYETHBIX BapUAHTOB).

3ananme 5.2. JlaHbl ypaBHEHUE peakIMM U MCXOJHbIE KOHIEHTPAIUU BEIIECTB (CM. HOMEp
BapHaHTa B Tabi. 5.1).

1. 3anummMre BbIpaKE€HUE i1 KOHCTAHTBl PABHOBECHS XMMMUYECKOM pEaKkIMHM Yepe3
KOHIIeHTpauuu Kc.

2. PaccuuTaiiTe paBHOBECHBIE KOHLEHTPALlUM BCEX BEIIECTB K MOMEHTY BPEMEHH, KOIZa
npopearupyeT 30 % BemiecTBa A U BHIYUCIUTE KOHCTAHTY PaBHOBECHS.

3. Ykaxure HaIlpaBJICHUC CMCHICHUA PABHOBCCHA IMPU U3MCHCHUH KaAXKIOTIO U3 (baKTOpOB
(Cncx, Pi, V u T)

Tab6muna 5.1



Jlannble k 3agavyam 101-120

3meHeHnne BHEITHUX
3amanme 1, 2 "
Howmep YCIIOBUHU
Janat aA + bB — ¢C +dD Co(A) | CoB). 1 0 Hpy |y
MOJIB/JI | MOJIB/JI
118 | 2H2S(r) + CHa(r) = CS2(r) + 4Ha(r) 15 15 | V| | ] 4

Otser k 3aganmio 1: 1. v =k - C2(H,S) - C(CH,); ¥ = k- C(CS,) - C*(H,). Peakuus oTHOCUTCS
K TOMOTEHHOI, T.K. BCE PEareHTHI B OJJMHAKOBOM COCTOSHUH — I'a3bl.
2.

U=k C2(H,S) - C(CH,) = k- (1,5)%-1,5 = 3,375 k.

T, =k-C%(H,S) - C(CH,) = k-(0,9)2-12 =0972k, CKOPOCTb DPEaKUUH YMEHBIIUTCSI CO
BPEMEHEM.
3. (BapuanT uerHbli). IIpu yBenWueHWHM [ABIEHUS B CUCTEME B TPH pPa3a YBEIUYUTLCS H
KOHIIEHTPALHUs KaKI0r0 KOMIIOHEHTA B 3 pa3a, T.€ CKOPOCTh PEAKIMU BO3PACTET:

Tp=k-C2(H,S)-C(CH,) = k- (3-1,5)%-31,5 = 91,125k.
[Ipu noBbieHny Temneparypsl Ha 20°C CKOPOCTh PEAKIUK YBETUYUThCS:
Tr=v,y? = 3,375k -22 = 13,5 k.
OJHOBPEMEHHOM MOBBIIEHUH TEMIIEPATYPBI M JIABJIEHHH CKOPOCTh PEAKLIMH CTAHET PaBHOM
v=vp-vr=91,125-13,5 k= 1230,2 E, T. € yBeJIMYUTCA B 364,5 pasa

. _ [cs;][H]*
OT1BeT K 3a)lam:10 2:1. K = T, SPICHLT
0 K = 9225097 0,1.
1,052:1,275

3. Ilpu MOHMXEHUH KOHIIEHTPALUU UCXOJHBIX BEIIECTB PABHOBECHE CMECTUTCS BIIEBO;
IIpY MOBBIILIEHUY J1aBJICHUS] PABHOBECUE CMECTUTCS BIIEBO;
IpY HOBBIIIEHUH 00BEMa — BIIEBO;
IIpU MOHM>KEHUU TeMmIrepaTypsl — BieBO (peakuust sHuporepmuueckas, AH = 2273 xJx).

3ananme 6.1. Mmeetcs pacTBOp BeleCTBa JaHHOW KOHIIEHTpALMU U IUIOTHOCTH (Tabi. 6.1).
Omnpenenute MOJSIpHYIO KOHIEHTpanuio BemecTsa (C), MOISIpHYIO KOHLEHTPALUIO YKBHBAJICHTOB
BemecTBa (Coxs), MACCOBYIO JIONIO PACTBOPEHHOro BemiecTBa (W, %) B pacTBOpe M TUTP pacTBOpa

(7).

Tabmuna 6.1
Jlannbie k 3axauam 121-140
q KonnenTparms
omMep BemecTBo p: Coxs, C, T,
3a7a4n /M w, %
MOJIB/JT MOJIB/T /M
133 N612CO3 1,05 5

Otgetr: C=0,495M (0,5 M); Coxe = 0,99 1 (1 1); T =0, 0525 r/mm.

3aganue 7.1. OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIC PEAKIIMU MPOTEKAIOT IO MPUBEICHHBIM

cxemaM. JIms KaKIIOM peakiuu yKaxXuTe: a) OKUCIUTENb ¥ BOCCTAHOBUTENb; 0) KaKOe BEIIECTBO

OKHUCIISIETCS, KaKoe BEMIeCTBO BOcCCTaHaBimBaeTcs. COCTaBbTE 3JICKTPOHHBIC YPAaBHCHHS M Ha
OCHOBaHWH UX paccTaBbTe KOAXP(PUIIMEHTHI B ypaBHEHUAX peakuuii (Tadm. 7.1).

Tabmuma 7.1

Jlannbie k 3agauam 181-200

Cxembl peakuui

Howmep
3a/1a4u
185

Cr,03 + KNO3 + KOH = K,CrO4 + KNO; + H,0




HNO3 + H,S = H,SO4 + NO + H,0

Cr203 + 3 KNO3 + 4 KOH = 2 K2CrO4 + 3 KNO2 + 2 H20

Cr,03— BoccTaHOBUTEIb, MPOIIECC OKUCICHHUE;
KNO3 — okucnurens mporecc BOCCTAaHOBICHHUS.

8 HNO3 + 3 H2S = 3 H2SO4 + 8 NO + 4H20
HNO3 — okucnuTens IpoIecc BOCCTaHOBIICHUS;

3ananue 8.1. [lansl nBa anexrposa (Tadi. 8.2):

1. 3anumuTe ypaBHeHue HepHcra it pacuera 3JIeKTpOIHOTO MOTEHIMaIa U BBIYUCIIUTE €r0
3HA4YEHUE ISl KaXKI0r0 JIEKTPOoAa B paCTBOPE MpH 3aJaHHbIX yciaoBusax u 1 =298 K.

2. 3anMumuTe SJIEKTPOXUMHMUYECKYKD CHCTEMY (TaJbBaHUYECKUH JJIEMEHT), YpaBHEHUS
JNEKTPOAHBIX peakuuid (Ha KaTtoe M aHojAe), CyMMapHOH (TokooOpa3symoluen) peakiuu,
OIpPEAEIAIOIUX padOTy 3TOrO 3JIEMEHTA.

3. Paccunraiite paBHoBecHoe HampspkeHue (D/1C) cocTraBneHHOro TrajabBaHUYECKOTO
3JIeMeHTa, H3MeHeHne cBoboHoM sHeprun ['n66ca ArGP.

Tabnuua 8.2
Jlannble k 3agauam 201-220
Onekrpon | Onexkrpon |l
Homep cxema Cu™, cxema Cv™,
3a1a4un
9JIEKTPOA MOJIB/T AJIEKTPO/Ia MOJIB/T
208 Fe/Fe?* 0,1 Cu/Cu® 0,01

Ortser: 1. E (Fe?*/Fe) = — 0, 4695 B, E (Cu?*/Cu) = 0,281 B.
2. Fe|Fe?* (0,1 M)||Cu?* (0,01 M)|Cu.
Anon: Fe—2e=Fe?
Karox: Cu?* + 2e =Cu
Toxoo6pasyromias peakus: Fe + Cu?t = Fe?* + Cu.
3.3AC =10,75 B.
3aganue 9.1. Kakue KOppo3WOHHBIE MPOILECCHI MOTYT IMPOTEKATh HPU KOHTAKTE JBYX
metamoB  (tabn. 9.1)? CocrtaBpTe ypaBHEHHS aHOJHOTO W KAaTOJHOTO TIPOIECCOB U
pe3ynbTUpymoliee (CyMMapHOE) ypaBHEHHUE Ipoliecca KOPpPO3MH B 3aJaHHBIX YycioBusix. Ecnm
KOppO3Hs HEBO3MOXKHA, TO 00BICHUTE, TOUEMY?

Tabmuma 9.1
3ananme K 3agauam 221-232
Howmep Meraibt Cpena
3a1a4n
297 Cu. Sn a) pactBop HzSOs;
' 0) BIaXXHBIN BO3YX

OtBeT: a) AHOJHEIH Ipomecc:  Sn — 2e = Sn?*
Kartomusiii nponece: 2H* + 2e = H2°
TOP: Sn+2H"=Sn? +Hy’
CxeMa 00pa3yoIIerocs ralbBAHHIECKOT0 JIEMEHTA B KHCIIOM PACTBOPE:

() Sn | H2SO4| H2| Cu (+).

0) AHOIHBIN IpolLECC: Sn —2e=Sn%*
Kartomusiit mpouecc:  2H20 + Oz + 4e =4 OH™
TOP: 2Sn + 2H,0 + O2= 2Sn(OH)..
Cxema 00pa3yromerocs raTbBaHHYECKOT0 AJIEMEHTA BO BIAKHOM BO3/TyXe:



(5) Sn|Sn%| 02,H.0 |OH" | Cu (+).

3aganue 10.1. /lan BogubIi pacTBOp d1ekTponuta (Tadn. 10.1):

1. 3anumure SIEKTPOXUMHUYECKYIO CHCTEMY YpaBHEHHS OJEKTPOIHBIX  peaKkUuit
3JIEKTPOJIM3a ¢ TPaQUTOBBIMU JIEKTPOJIAMHU.

2. Yxaxwure pH pactBopa 10 >nekrponusa (Oosbiie, MeHbie wii pasHo 7). Ecnu B mpouecce
3JIeKTposIn3a MeHsieTcst pH pacTBopa y 2/1eKTpOJI0B, YKaXKUTE B KAKYIO CTOPOHY.

3. PaccunTaiite Maccy win o0beM (1Jis ra3a) BEIIECTB, BBIACIMUBILINXCS HA 3JIEKTPOAax Mpu
anektpoiause. KaronHelil BbIxoJ MeTaiia 1o ToKy paBeH 80%, eciM Ha 3JeKTpojie MPOTEKAeT JIBe
peakuuu. Ecny Ha KaToje BBIACTSETCS TOJIBKO OAMH METAUl WM OJWH Ta3, BBIXOJ IO TOKY
npouecca paBeH 100%. Aokl BeixoA o Toky 100% Bo Bcex citydasx.

4. Kak u3MeHHUTCS aHOIHBIA MpOIEcC, €CIM aHOJ 3aMEHHMTh Ha MeTasll, yKa3aHHbli B Tabm. 10.1.
3anuIuTe COOTBETCTBYIOLIME AIIEKTPOAHBIE PEAKIINN
Tabmuua 10.1
Jlannble k 3agavyam 241-260

Homep PactBop LA t, Q, Marepuai
3a1a4u 3JIEKTPOJIUTA ’ q A-c aHoja
247 Bi(NO3)s 5 Bi

Otser: 1. B BognoM pacTBope muTpara sucmyta (11I) auccommmpyer mo cxeme: Bi(NOg)s <> Bi®*
+ 3NOs". Dnekrpomnsiii moteHmuan Meau (+0,215 B) 3HauuTenpbHO OoJbIIE TOTEHIMAJIA
BOCCTaHOBJICHUsI HOHOB Bojiopona u3 Boabl (—0,41 B). [TlosToMy Ha Katojae MPOUCXOAUT MPOIIECC
BoccTaHOBNeHHs uoHOB Bi®*. Tlpm snexTponmse BOJHBIX pPAcTBOPOB HUTPAT-aHHOHBI HE
OKHUCJISIFOTCS] Ha aHOJIe, Ha HEM MTPOUCXOIUT OKHUCIICHHUE BOJIBI.

Karton (-): Bi**, HO — Bi** + 3& = Bi.
Anon (+): NOz~, H2O — 2H20 — 46 =4H" + Oo.
V anoma: H* + NO3™ = HNOsa.

Urorosas peakuus: 4Bi(NO3)s+ 6H20 — 4 Bi + 12HNO3 + 302
[MponykTel anekTpoau3a — Bi u Oy.

2. PactBop Bi(NO3)s umeer kucnyio cpeny (pH < 7). B mpomecce asnekrponusza y anoga pH
YMEHBIIIAETCS.

3. m (Bi)=0,003r, V(02)=2,9-10"1.

4. ITpu 3aMeHe aHOJIa HA BUCMYT Ha aHOJIe OYJeT OKUCIIATHCS METaJlT aHOJIa, T.€. BUCMYT.

3.2 TunoBble KOHTPOJILHBIE 32/1aHUSI IJIs1 PellleHUs] Pa3HOYPOBHEBBIX 3a/1a4
(MHAMBHUIYAJbHBIX 32IAHHI)

KoHTponibHBIE BapuWaHTBl 3alaHUM  BBUIOKEHBI B DJIEGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoi cpeae Upl YIIC, noctymHo# oOyuaroniemMycs 4yepe3 ero JTUYHbII KaOUHET.
Hwxe npuBenen oOpasen THUIIOBBIX BapUAHTOB 3aJaHUN MJIs PEHICHUS Pa3HOYPOBHEBBIX
3a/1au.
OO6pa3err 3a1anuii ISl peIIeHUs Pa3HOYPOBHEBBIX 3a1a4
«OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COETMHEHUI

1. Hamumute ypaBHEHHS CIEIYIONIUX MPEBPAIECHUN:

Bapu-
aHT 3ananue
4 a) Kobanet — Hutpar kobanbra(ll) — Hutpar rumpokcokobanbra(ll) — ruapokcua kobansra(ll) —

oprorodpocdar kobanera(ll) — ruapokcooprodocdar kodansra(ll).
6) ShCl; —» Sb(OH)s — Nas[Sb(OH)e] — Sb(OH)s — Shy03




Oteet: a) 3C0 + 8HNO3 —> 3Co(NO3); + 2NO + 4H,0;  6) SbCl; + 3NaOH —> Sb(OH)s + 3NaCl;

Co(NO3)2 + NaOH — CoOHNO3 + NaNOs3; Sb(OH); + 3NaOH — Nas[Sb(OH)g];
COOHNO + NaOH —» Co(OH), + NaNOs; Nas[Sb(OH)e] + 3HCI —> Sb(OH); + 3NaCl + 3H.0:
3 CO(OH)z + 2H3PO4 — C03(PO4)2 + 6H.0; ZSb(OH)s — Sh,03 + 3H,0.

CO3(PO4)2 + 3NaOH — (CjOH)3P04 + NazPOs.

2. IlpousBenuTe pacyer Mo ypaBHEHHUIO PEAKIIUU.

Bapu- Wcxonnbie BelecTBa M3BecTHas BenuuuHa PaccuuraTth
aHT
3 Mg + HCI m(Mg)=7,2r V, (raza), n
OtBer: 6,72 11.

OO6pasern 3a1aHuil 715 pelIeHUs] pa3HOYPOBHEBBIX 3a7a4
«OCHOBHBIC MTOHATHUS ¥ 3aKOHBI XHMHI

1. Tlo 3amaHHOMY YCIIOBHIO MJJIsi Ta3a ONpPEICITUTE BCE OCTAJbHBIE €r0 XapaKTePUCTUKU
(He3arosHeHHBIC TpadbI).

Bapu-ant las Macca OO0bem rasa, 1 AOGcomroTHas KomnunuecTtBo Yucno
rasa, T npu T=290K, pu macca 1 mone- | BelecTBa, MOJIEKYII
P=100 xITa H.y. KYJIbI MOJIb
3 Cl, 2

OtBet: v =0,028 Momb, N =1,7-10%, m, = 1,18:10%, V, = 0,627 1, V1p =0,672 1.

2. JlonmumuTe ypaBHEHHUS peakiuii, He wu3MeHsAs KodpuuueHTsl. YKaxure ¢HakTop
HKBUBAJICHTHOCTH OCHOBAHUSI M KUCJIOTHI.

Bapuant YpaBHeHue YpaBHeHue
4 Fe(OH)z + 2 HNOz — KOH + H,S —»
OrBer:

Fe(OH)s + 2 HNO; — FeOH(NO3)z + 2H:0, foy (FE(OH)s) = Y, fos (HNO3) =1
KOH + HzS — KHS + H,0, f,u(KOH) =1, fo(H2S) = 1.

3. Paccuuraiite MONsIpHYIO Maccy SKBHBaJE€HTa MeTalula M ¢ nomoibio Ilepuonudeckoii
CUCTEMBI DJIEMEHTOB, ONpPENENIUTE MeETalJl, NpU B3auUMOAEHcTBUM 1 T KOTOpOro c
pa30aBIeHHON COJSIHOM KHCJIOTOM BBIAEIUTCS BOJAOPOJ 00BEMOM V, HU3MEPEHHOM IpH
JaBjeHuu p u remneparype T.

Ne V, I P, MM pT. cT. T, °C
3 1,020 735 19

OtBer : Mys = 12,15 r/monb, A = 24,3, metain Mg.

OOpa3zer1 3a1aHui U1 pELIEHUs] Pa3HOYPOBHEBBIX 3a/1a4
«KBaHTOBO-MeXaHUYECKask MOJIENb CTPOeHHs aroMa. [leproauueckue cBONCTBA HIEMEHTOB.
XUMHUECKas CBSI3b»

3ananme 1. /[0 npuBeneHHBIX B TaOJMIlE 3JIEMEHTOB: a) M300pa3ute rpaduyeck (¢ MOMOIIBIO
KBAHTOBBIX S4YEEK) 3JIEKTPOHHYIO CTPYKTYpPY aTOMOB 3JIEMEHTOB B HOPMAJIBHOM U BO30YXIECHHOM
COCTOSIHUY; §) COCTaBbTE IEKTPOHHbIE (POPMYIIBI JIIsI HOPMATIBLHOTO U BO30Y)KJICHHOTO COCTOSHUS;
B) 3alUIINTE HA0Op KBAHTOBBIX YHCEN JUIsI BAJEHTHBIX JJEKTPOHOB (B HEBO30YXKIEHHOM U
BO30Y)XKICHHOM COCTOSIHMM); T) C TIOMOIIBIO 3JEKTPOHHOM (HhOpMYJIbl OMUIIUTE MECTOMOIOKEHUE
JJIEeMEHTa B MEPUOJUYECKON cucTeme (Mepuojl, Tpylia, MOArpymnmna) M MNpeAcKaXXUTe TIaBHbIE




XUMUYECKHE CBOMCTBA (METa/NI WM HEMETAllJ, CTEIECHb OKHCICHHUS, (DOPMYyJIbl M XapakTep
OKCH/JIOB)

Bapuanr ONeMEHTHI
10 As, Co

OTBer: DjieMeHT MbIlIbAK AS: B HeBO30YkKIEHHOM cocTosHun — 1522522p83s23p83d1%4s24p3;

n 4 4 4 4 4
| 0 0 1 1 1
m 0 0 -1 0 1
s | 12 | =12 | 12 | 12 | 12
B BO30YXIEHHOM cocTostHuM — 1522522p®3523p®3d104st4p34d!
n 4 4 4 4 4
| 0 1 1 1 2
m 0 -1 0 1 -2
s | 12 | 12 | 12 | 12 | 12

Mpemibsk — 37eMeHT 4 Tepruona MATOH TPYIIBI TTIABHOW MOATPYIIBI, HEMETalll, BBICIIAS CTEIeHb OKHCICHHS +5;
HU3IIAs CTeTICHh OKUCIICHHS —3; MOXKET MposBiATs +3. Oxcuasl kucimotHeie: As;Os, AS;O3.

DnemeHT k06a1bT Co: B HeBO3OYKIEHHOM cocTosHuH — 1522522p®3s23p83d74s?;

n 3 3 3 3 3 3 3 4 4
| 2 2 2 2 2 2 2 0 0
m| -2 -1 0 1 2 -2 -1 0 0
s | 12 1/2 2 | 12 | 12 | -1/2 | -1/2 | 1/2 | -1/2
B BO30YkKIEHHOM cocTosHud —1522522p%3s23p83d74s%4pt
n 3 3 3 3 3 3 3 4 4
I 2 2 2 2 2 2 2 0 1
m| -2 -1 0 1 2 -2 -1 0 -1
s | 12 1/2 12 | 12 | 12 | -1/2 | -1/2 | 1/2 1/2

KobGanbT — amemeHT 4 mepruojaa, BOCBMOH TPYIITEI TOOOYHOH MOATPYIITEI, METAILI, CTeNeHb okucienus +2, +3. CoO —
ocHOBHEIH okcun, Co203 — ¢ morneit aM(poTepHOCTH.

3amanue 2

e TlokaxkuTe pacmpeselieHne BAICHTHBIX AJIEKTPOHOB MO OPOUTANSAM Ui KaXXIOro aToMa B
paccMaTpuBaeMbIX MOJIEKYNAX;

e OmnpenenuTe MeXaHU3M 00pa30BaHUs CBA3H U €€ BUJ;
e Omnpenenute NOISAPHOCTD CBSI3U;
e Vkaxwure, UMEET JIM MECTO THOpuan3aLus, ee BU;
e [lokaxure reOMETPUYECKYIO CTPYKTYPY MOJIEKYII;
e Omnpenenute NOIIPHOCTb MOJIEKYII.
Bapuant Mounexyiib
4 Gals; COCl2

Ortaer: a) monekyna Gals: rannmii Ga: [Ar] 3d'%4s?4pt — Ga™: [Ar] 3d*%4s'4p?; itox I: [Kr] 4d05s25p°.

Cesi3p 00pa3zoBaHa MO OOMEHHOMY MEXaHM3MY, C BBICOKOH JI0JI€H WMOHHOCTH (CHJIBHO MOJSApHAas KOBAJIEHTHAs).
MoJteKyla HMEET CTPOEHHE LIOCKOTO TPEYTOJILHHUKA, T.K. TALIMA HAXOJUTCA B COCTOSIHMH SP?-rubpupusanun. CBssb
rajunii-iHo1 mosispHast, MOJIEKYJIa — HETOJIAPHA.

6) monekyna COCly: yrmepon C: [He] 25?2p? — C™: [He] 2s'2p®; O: [He] 2s22p*; Cl: [Ne] 3s23p°. Ceszb 06pa3zosana no
OOMEHHOMY MeXaHH3My, TOJSpHAs KOBaJIEHTHas. MoJeKyna MMEET YIJIOBOE CTPOEHHE, YIIIEPOJ HAXOJIMUTCS B
coctosaun Sp>-rudbpumusanuu. Cesasu C-O u C-Cl nonspHsl, MoJIeKya —TospHa.



OO6pa3er 3a1aHuii ISl peIIeHUs Pa3HOYPOBHEBBIX 3a71a4
«DHEepreTrKa XMMUYECKUX ITPEBPAILICHUI»

JlaHo ypaBHEHHE peakiuu (cM. Homep 3aaa4u B Tao. 4.1):
1. 3anumuTe TEPMOXUMHYECKOE YpaBHEHHE peakiuu. BoluuciuTe M3MEHEHHE SHTAIbINU

0 o
pE€aKknuunu Ar H298 N OIIPEACINTE, ABJIACTCA JIM AaHHAA pE€AKIUA 3K30- UJIKM SHAOTEPMHUYCCKOM.

2. Bpluucnure, Kakoe KOJIMYECTBO TEIUIOThI QQ BBIAENSAETCS WM MOTJIOLIACTCS B XOJE
XUMUYECKON peaKkuuu Ui 3aJaHHOM Macchl m Wi o0beMa V OJIHOTO U3 BCTYMUBIIUX B PEAKIIUIO
BEILIECTB.

3. Ilo Buay ypaBHEHHs peakiuu, HE MpUOeras K pacdyeraM, ONpPEIeIUTe 3HAK U3MEHEHUS

0
SHTpONHH peakiuu A S,qe. BbranciuTe n3MeHeHHe SHTPOINM PEAKIUU B CTAHIAPTHBIX YCIOBHUSIX,

0
obbsicHuTE 3HAK A S o0

4. Omnpenenute, Kakod W3 (aKTOPOB, SHTAIBIMUKWHBINA WM SHTPONMHHBIA, CIOCOOCTBYET
CaMOIIPOU3BOJILBHOMY TEUEHHIO PEaKLIUU.

5. Beruncnure sHepruro I'mb60ca mpsMoil peakimu B CTaHAAPTHBIX YCIOBHSX ArGg% u
ompenenure, B KakoMm HanpasieHuun npu 298 K (mpsmoM wmimu obpatHOM) OyneT MpOTEKaTh
peaxuusi.

6. Ompezienute TeMIeparypy, Ipu KOTOPOU peakiiys HaXOAuTcsi B paBHOBECUH (T pagy).

7. Paccunraiite A G, npu

11 = TpaBH - 100,
T2 = Tpass + 100.

Tabmuua 4.1
Jannbie k 3axauyam 8§1-100
Howep Vpasuenwue peaxmuu aA + bB =cC +dD Ma, T Vg, 1
3aJa4u )
84 2NFs(r) + Ox(r) = 2NOFs(r) 42,6

OtBer: 1. 2NF3(1) + O(1) = 2NOF3(r); AH = — 110, 6 x/Ix. Tak teruora Beigensiercs (AH < 0) To ato
peaxus 3K30TepMUIEcKasl.
2. Ilpu cropannu 42,6 T NF3z Beraenutest 33,18 x/x Terna.
3. Tlo ypaBHEHHIO peaKIUUd MOXKHO MPEANOJIOKHUTh, YTO DHTPOMHS CHCTEMBI YMEHBIIAETCS, TaK Kak
YMEHBIIAETCSI CyMMapHbI 00BEM ra30B U CUCTEMBI CTAHOBUTLCS 00JIEE CIIOKHOH.
IMoxreepxkaaem pacuetom: AS = —171,2 JIx; 3Hauenue AS < 0, 3HTPOIIHS CUCTEMbI YMEHBIIIACTCS.
4. TlpoTekaHHi0 peakyu crocoOcTByeT 3HTanbnuiHbd pakrop (AH < 0), u He cmocobcTByeT (hakTop
suTponuitaeiii TAS = 298 (—0,1712) = — 51,02 xJ[x.
5. AG = AH — TAS = -110,6 — (-51,2) = 59,4 k/Ix. Takum o6pasom, eciiu AG < 0, TO peakiusi UAeT B
NPSMOM HarpaBlIEHUH TIPU CTAaHIAPTHBIX YCIOBUSX.
6. Tpasn. = AH/AS = —-110,6/-0,1712 = 646 K, T.e npu 3TOi Temmeparype cucteMa OyaeT HaxOAUTCS B
paBHOBECHHU.
AG = AH — Tasn AS = -110,6 — 646(— 0,1712) = 0 x/Ixx (cocTosiHIEe paBHOBECHSI)
7. Ilpu yBenuuyenum temnepaTypbl Ha 100 rpamycoB (746 K) nauner mpeoOnaiaTh 3HIOTEPMHUYECKHUH
¢akrop, AG >0, paBHOBECHE CMECTUTCS B 00paTHOM HalpaBICHUN
AG = AH — T1AS =-110,6 — 746(- 0,1712) = 17,12 xJIx.
[Ipu ymensmennn Temmepatypsl Ha 100 rpanycos (546 K) Oynet npeobnanats SHTANBIUHHBIA (akTop,
AG < 0, paBHOBeCHE CMECTHTCS B IPSIMOM HATIPABICHUH:
AG = AH — T>AS =-110,6 — 546(— 0,1712) = -17,12 k]Ix.

OOpa3zer1 3a1aHui U1 peLIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«XUMHYecKasi KHHETUKA U PAaBHOBECHE»

JlaHo ypaBHEHHE peakiuu (CM. HoMep BapuaHTa B Tabu. 5.1).
1. 3anumuTe KUHETUYECKHUE YPABHEHUSI CKOPOCTEH MPSIMOU Vyp U OOPATHOM Vogp PEAKIIHIA.



["'omo- Ui reTeporeHHOM ABIISIETCS JaHHAS peaKius?

2. PaccuuraiiTe CKOpOCTh NpPSIMOM pEaKkUMM B HadalbHbIH MOMEHT BPEMEHHU Vonp IpU Co.
Kak u3MeHHUTCS CKOpOCTh MPSIMOM peaklMM K MOMEHTY BpeMeHH Vi, korga mpopearupyer 20 %
BeuiecTsa B?

3. PaccunTaiite u3MeHeHHE CKOPOCTU MPSIMOM peakUuy MPH OJHOBPEMEHHOM IMOBBIIICHUN
naBieHus: B cucreme B 3 pasa (Vp) u Temneparypsl Ha 20 °C npu y = 2 (a5 YSTHBIX BapUAHTOB);
IpY OJJHOBPEMECHHOM MOHW)KEHHHU JIABJICHUS B cucTeMe B 2 pasa (Vp) u Temneparypsl Ha 20 °C mpu
v = 2 (151 HEYETHBIX BapUAHTOB).

3ananue 5.2. Jlanbsl ypaBHEHUE PEAKLUU U UCXOJIHbIE KOHILIEHTPAIMU BELIECTB (CM. HOMEp
BapuaHTa B Tadm. 5.1).

1. 3anumwure BbIpaK€HUE i1 KOHCTAHThl PABHOBECHS XMMMUYECKON peaklMHM uepe3
KOHIeHTpauuu Kc.

2. PaccuuTaiiTe paBHOBECHBIE KOHLEHTPALlUU BCEX BEIIECTB K MOMEHTY BPEMEHH, KOIZa
npopearupyet 30 % BemecTBa A U BHIYUCIUTE KOHCTAHTY PaBHOBECHS.

3. VYkaxure HampaBieHHE CMEIICHUS PABHOBECHS MPU U3MEHEHHH KaXKIOro U3 (akTopoB
(Cucx, Pi, VuT).

Tabmuua 5.1
Jlannble k 3agauam 101-120

H3MeHeHnEe BHEIITHUX
3aganue 1, 2 o
Howmep YCIOBUHU
3afaqn aA+bB > cC+dD CO(A)’ CO(B)’ Cucx Pi \ T
MOJIB/JI | MOJIB/T
118 | 2H2S(r) + CHa(r) = CSa(r) + 4Hx() 1,5 1,5 U7 Y M B BN

Oteer k 3amanmio 1: 1. v =k C?(H,S) C(CH,); ¥ =k-C(CS,) - C*(H,). Peakuus oTHOCHTCHA K
FOMOT€HHO, T.K. BCE PEareHThl B OJIMHAKOBOM COCTOSIHUM — Ta3bl.
2.

vy =k C2(H,S)- C(CH,) = k- (1,5)2-1,5 = 3,375 k.

Tr=k-C2(H,S)-C(CH,) = k-(0,9)2+1,2 = 0,972 k, ckopocTb PeaKiii yMEHBIIUTCA CO BPEMEHEM.
3. (BapuaHT 4yeTHbIN). [Ipy yBeNIMYCHHM IABJICHUS B CHCTEME B TPU pa3a YBEJIUYHUTHCA M KOHIIECHTPAIUS
KaKJI0r0 KOMIIOHEHTA B 3 pa3a, T.€ CKOPOCTh PEAKIIMH BO3PACTET:

Tp=k-C2(H,S)-C(CH,) = k-(3-1,5)%-3-1,5 = 91,125k.
ITpu moBsiernu Temnepatypsl Ha 20°C CKOPOCTh PeaKIIUK YBETHUUTHCS:
Tr=voy? = 3,375k -2%2 = 13,5 k.
OIHOBPEMEHHOM IOBBINIEHUH TEMIIEPATYPHI ¥ JIABIEHUH CKOPOCTh PEAKIIMK CTAHET PABHON
v = vp-vp=91,125-13,5k = 1230,2 k, T. e yBesmuntcs B 364,5 pasa

g = oSl
OtBer K 3auaHI:IO 2:1 k= [H2S]2[CH,]
2 K = 0225097 =0,1.

1,052:1,275

3. Ilpu moHMKEHUH KOHIEHTPAIIMH UCXOHBIX BEIIECTB PABHOBECHE CMECTUTCS BIIEBO;
TIpH MTOBBILICHUH JABICHUS] PABHOBECHE CMECTHTCS BIIEBO;
NpY TIOBBILIEHUH 00bEMa — BIIEBO;
NpY TIOHMKEHUH TeMIlepaTypbl — BiIeBO (peakuusa sHpoTepmuueckast, AH =227,3 x/[x).

OOpa3zer 3a1aHuii U1 peLIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«PactBopsl. OO1IME CBOKCTBA PACTBOPOBY

3aganue 1. Mmeetcs pacTBOp BellecTBa JaHHOW KOHLEHTPALMU U IJIOTHOCTH (Tabi. 6.1).
Omnpenenute MOJIIpPHYIO KOHIeHTpauuio BeniectBa (C), MOISIpHYIO KOHIEHTPAIMIO 3KBHUBAJICHTOB

BemecTBa (Coxs), MACCOBYIO JIONIO PACTBOPEHHOro BemecTBa (W, %) B pacTBOpe M TUTP pacTBOpa

(7).



Tab6numa 6.1
Jaunble K 3agauam 121-140

Home Konuenrpanus
Mep BewmectBo P Coxss C, T,
3a1a9u /M w, %
MOJIB/T MOJIB/JI /M
133 Na,COs3 1,05 5

Otset: C =0,495 M (0,5 M); Cois = 0,99 1 (1 H); T =0, 0525 /™M1

3aganue 2. PaccuuraiiTe TemmepaTypy KUIIEHUS M 3aMep3aHMs pacTBOpa, COCTaB KOTOPOIO
MpeCTaByICH B Ta0M. 6.3.

TemnepaTyppl KWIIEHUS, KpUCTAUIM3ALMM, KPUOCKONMYECKas M  30YyJUIMOCKOIMYECKAs
IIOCTOSIHHBIE YUCTHIX pacTBOpUTeENel npuBeaeHs! B [Ipunoxennn 5.1.

Tabauya 6.3
Homep PacrBopurenn PacrBopenHoOe BeliecTBo
Bapuanra BewiecTBo Macca, r Bemecrso Macca, r
6 benzon CeHe 250 Kamdopa CpH160 7,95

OtBeT: Tiun = 85,42°C; Tsau = 4,44°C.

OO6pasern 3a1aHuil 75 pelIeHs] pa3HOYPOBHEBBIX 3a7a4
«INEKTPOXUMHUUECKHE CUCTEMBI

1. CocraBpTe cCXeMy TajJbBaHHYECKOTO JJIEMEHTA W3 [IBYX TIIOJY3JIEMEHTOB, HAIUIINTE
ypaBHEeHHE TokooOpasyromieil peakuuu, paccuutaiite 3J[C, AE u u3meHenue cBOOOIHON
sHepruu ' m606ca AG a5t COCTaBICHHOTO JIEMEHTA.

Bapuant KomnmeHTparys KaTHOHOB TIOJTY3JIEMEHTOB,
MOJIB/TI
MePBOro BTOPOTO
2 Mg/Mg®* - 0.1 Ag/Ag*-0.01

OTtBeT: anomHbIN Mponece: Mg — 2e = Mg?*;
katoaHbIi mporecc: Agt +e = AgY
TOP: Mg+ 2Ag* = Mg?* + 2Ag°.
DJC = 3,072 B, AG = -592896 [Tx.

2. HamummTe cxembl KaTOAHOTO M aHOJHOTO IMPOLIECCOB MPH AJIEKTPOJIM3E PACTBOpA COIH C
WHEPTHBIMHU dJieKTpojamMu. Paccuuraiite wmaccy (mist raza — o00beM Tpu H. Y.)
BBIJICTISIFOIIETOCS Ha KaTO/I€ BEIIEeCTBA IIPH 3a/IaHHBIX YCIOBHSIX.

Bapuanr Comnp Cuna Bpewms
TOKa, A
4 CuCl, 2.5 25 MuH.

OtBer: katoamslii mponecc: Cu?* + 2e = Cu;
anoaueii nponecc: 2CI-— 2e = Cly;
ypasHeHnue npouecca: CuCl, — Cu® + Cla.
Macca BoIIeNHMBIIEHCS HA KaToJie Meau paBHa 1,24 .

3. Jla Mmeramma HaxoIATCS B KOHTakTe JApPYyr c npyrom. Kakoit nm3 MeraiioB Oyrer
KOPPOJAMPOBaTh NMPH MOMNAJAHUU UX B 3JIEKTPOJIUTUUYECKH MPOBOJsALIyI0 cpeny? CocraBbTe
CXeMy KOPPO3WOHHOTO TallbBAHMYECKOTO JJIEMEHTAa W YPaBHEHHUS PEaKIMU aHOIHOTO
OKHCJIEHUS U KATOJHOTO BOCCTAHOBJICHUS.



OrtBer: aHoaHbI nponece: Fe, Fe — 2 e = Fe?*; karoausit npouecc: 2H,0 + O, + 4e = 40H-

Cxema KOppO3HOHHOTO TaimbBaHHIecKkoro snemenTa: (—) Fe| H,0, O, Fe(OH)s| Ag (+).

Bapu- | Konraktupyromue Cpena
aHT METaJIIIbI JNEKTPOJINTA
1 Fe, Ag BraxkHs1it BO31yX

2Fe + 2H,0 + Oz = 2 Fe(OH);
4Fe(OH), + 2H,0 + Oz = 4Fe(OH)s.

3.3 TunoBble KOHTPOJIbHBIC 3a1aHUA IJIA IPOBECACHUA TECTUPOBAHUA

(DOHI[ TECTOBBIX SaﬂaHI/Iﬁ 10 ANCHUILIMHE COACPIKHUT TCCTOBBIC 3aJaHus, paCIIPEACICHHBIC 110
pasaciiaM 1 T€MaM, C YKa3aHUCM HUX KOJIMYCCTBA U THUIIA.

CrpykTypa (hoHIa TECTOBBIX 3aJaHHIA MO JUCLIUTUINHE

KonuuectBo
HNunukatop
JOCTUKEHUS Tema B cootBercTBum ¢ PI1JI/PIIIT Xapakrepuctuka T3 22;2?3’;
KOMIIETEHI[UU s
el T3
3HaHue 5-O0T3
5-3T3
5-0T3
OIIK-1.3 OCHOBHBIC MOHATHS M 3aKOHBI XUMHH Vmenne 5_13T3
Hageix 1 (umm) 5-0T3
neiicTBrE 5-3T3
3HaHue 10-0T3
10 -3T3
. 10-0T3
OIIK-1.3 OCHOBHBIE KJIaCChl HEOPIAHUYECKUX COEAUHEHUN Vmenne 10 -3T3
HaBbik u (vin) 10-0OT3
nelicTBrE 10 -3T3
3HaHue 5- 013
5-3T3
5-0T3
OIIK-1.3 KBanTOBO-MeXxaHUUECKast MOJIENIb CTPOSHHS aToMa Ymenue 5_ 373
HaBbik u (vin) 5-0T3
neiicTBre 5-3T3
3HaHHe 5-0T3
5-3T3
N 5-0T3
OIIK-1.3 Ilepuoanueckue cBOKWCTBA 3JIEMEHTOB. Ymenue 5_ 373
HaBbik u (1in) 5-0T3
nelicTBre 5-3T3
3HaHue 5-0T3
5-3T3
OTK-1.3 XI/IMquCIiaﬂ cBs13b. [ mOpuan3anus. Buabl MexXMONEKYISIPHOTO VyeHHE 5-0T3
B3aMMOJECHCTBHS 5-3T3
Hageix u (nmm) 5-0T3
JIEHCTBHE 5-3T3
3HaHue 5-0T3
5-3T3
. 5-0T3
OIIK-1.3 DHepreTvka XuMHUUECKUX peBpalleHUi Vmenne 5_ 373
Hageix u (nmm) 5-0T3
JIEHCTBHE 5-3T3
3HaHue 10-0T3
10 -3T3
OIIK-1.3 XumHyeckass KHHETUKa U paBHOBECUE Vmenne :5% : g;;
Hagbik u (1im) 10-0T3
JEHACTBHE 10 - 3T3
OIIK-1.3 PacTtBopsl. O0mue cBoiicTBa pacTBOPOB 3HaHNe 5-0T3




5-3T3
VMmeHue 5-0T3
5-3T3
HagbIk 1 (vm) 5-0T3
JIEHCTBHE 5-3T3
3HaHue 5-0T3
5-3T3
5-0T3
OIIK-1.3 HonHo-0OMeHHBIE peakIni B paCTBOpPE Ymenue 5_373
Hagbik u (nm) 5-0T3
nIelicTBrE 5-3T3
3HaHue 5-0T3
5-3T3
. 5-0T3
OIIK-1.3 Tunponus coneid. @akTOPHI, BIUAIOMNE Ha THAPOIIN3 YmMenue 5_3T3
HaBbik u (vn) 5-0T3
nIelicTBrE 5-3T3
3HaHue 5-0T3
5-3T3
5-0T3
OIIK-1.3 OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE MPOIIECCHl B PACTBOPaX Ymenue 5_ 373
HaBbik u (vin) 5-0T3
nelicTBrE 5-3T3
3HaHMe 5~ 013
5-3T3
OIIK-1.3 DIEKTPOXUMHUYECKHE CUCTEMBI YMenue 55 : (3):1,F33
HaBbik u (nin) 5-0T3
JIEHCTBHE 5-3T3
3HaHMe 5-0T3
5-3T3
5-0T3
OIIK-1.3 DIEKTPOIIU3 VYMmenune 5_3T3
Hageix 1 (umm) 5-0T3
JIEHCTBHE 5-3T3
3HaHue 5-0T3
5-3T3
5-0T3
OIIK-1.3 Koppo3sus merannos Ymenne 51373
Hageix u (umm) 5-0T3
JIeCTBHE 5-3T3
Hroro Hroro

[MTonnsit kommuekT O T3 xpaHUTCS B ANEKTPOHHON MH(POPMALMOHHO-00pa30oBaTeIbHOM cpesie
HpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMHUTBLCS C JIEMOHCTPALIMOHHBIM BapHaHTOM
OT3.

Huxe npuBenen obpaselr TUIIOBOTO BapHaHTa UTOIOBOTO TECTa, MPEAyCMOTPEHHOT0 padoueit
IIPOrpPaMMOM TUCIUIUINHEL.

OO6pa3zer] TUTIOBOTO BapHaHTa UTOTOBOTO TECTa MO AUCIUIIIUHE,
MPEAYCMOTPEHHOTO paboyveil MpOrpaMMOi AUCITUTUTHHBI
(o6pazen ogHoro Bapuanta u3 20 Bonpocos 10 - OT3/ 10- 3T3)

1. BemiectBo, 00pa3oBaHHOE AaTOMAaMH pa3HBIX XHUMHYECKHX JJIEMEHTOB, HA3bIBAIOT
BerecTBOM. (OTBeT: crodicHbLM)
2. 3aBUCHMOCTH CKOPOCTH PEaKIUK OT KOHIIEHTPAI[MU PEariPYIOLIUX BEIIECTB BHIPAXKAET 3aKOH
. (OTBeT: Oeticmeyrowux macc (3[M))

3. Kakoii U3 KHCIIOT COOTBETCTBYET Ha3BaHHE «CEPHUCTAS KHCIOTa»?

a) HoS; 0) HoS203; B) H2SO3; 1) H2SO4.




4. MaccoBoe 4HCIIo aToMa PaBHoO ....
a) YUCITy MPOTOHOB B aTOME; 0) yuciTy HEHTPOHOB B aTOME;
B) YHCJY HYKJIOHOB B aTOMe; T') YUCITY 3JIEKTPOHOB B aTOME.
5. Boa0y:x1eHHOMY COCTOSHUIO aTOMa OTBEYAeT JJIeKTPOHHAA KOH(PUTYPATIHS:

a) 1s22s12p?; 0) 1s22s22p2; B) 1s22522p3; 1) 1s22522p63s23p!

6. MaruuTHOe KBaHTOBOE YMCIIO /IS opOuTasieil d-mo ypoBHs MPUHUMAET 3HAYCHHUS . ..

a)0,1,2; 0)—2,—-1,0,+1, +2;
B)—1,0, +1; rl 23
7. Jlnst ompeneneHust MacCOBOM JIOJU PaCTBOPEHHOTO BEIIECTBA BOCIIONB3yeMcst POPMYJION ...
n
aym=V.p; 6) C=—:
) p ) C=§
B) M(6 —6a) =m(p — pa)—m(H,0); r) a)zm.
m(p - pa)

8. ®yHkuus, NpupameHue KOTOPOH paBHO TEIUIOTE, MOIYYSHHOH CHCTEMOH B H300apHOM
nporiecce Ha3bIBACTCS . (OTBet: snmanvnueii)
9. CormacHo TepMOXUMHUYECKOMY YPAaBHEHHIO
CHs (1) +202=CO2 (r) + 2H20 (1), AH =-802,3 x/[x,
o0BbeM MeTaHa (H.y.) HeoOxonuMelit 1uist momydenus 15000 k/[k TernoTel, cocTaBiasieT I
OtBer: 418.,8 11.

10. TemneparypHbIi K0O3()PHUIMEHT XUMHUYECKON PEaKIIUU PaBEH 2; JUIsSl YBEIIHUCHUSI CKOPOCTH
peakiiuu B 8 pa3 TeMiiepaTypy HEOOXOAMMO yBeNWYHUT Ha _ Tpaaycos. (OTBer: Ha 30°)
11. JIns yBenuueHus BBIXOJa aMMHAKa 10 YPABHEHHIO PEaKIIUU
N2 () + 3H2 () <> 2NH3 (1), AH <0,

HE00X0UMO (He menee 2-x omeema):

a) NIOHU3UTH KOHOCHTPALIUIO a30Ta; 6) MOBBICUTH /IaBJICHUE,

B) MTOBBICUTH KOHIIEHTPAITUIO aMMHAKa; T') NOHU3UTH TEMIEPATYPY.

12. JIro60ii pacTBOp COCTOUT KaK MHHUMYM M3 KOMITOHCHTOB, OWH U3 KOTOPhIX ,a
Apyro#

OTtBeT: 08yx, pacmeopumens, pacmeopeHHoe euecmeo.

13. YcranoBHTE COOTBETCTBHE MEXTY (HOPMYIION DIIEKTPOJIATA M YHCIIOM HOHOB, KOTOpEIE
00pa3yloTCs B pe3yIbTaTe dJMEKTPOJIUTHUECKON JUcCONMaui 1 MOJIb JIEKTPOJIUTA

Dopmyna >1eKkmporuma Yucno moneti uoHos
a) NH4Br 1)2
0) Alz(SO4)3 2)3
5) Na;CO3 3) 4
r) FeCls 4)5
5) 6

OrBer:a=1;0=4;B=2;7=3.

14. I[J'I}I BCIICCTB, MIPUBCACHHBIX B IICPCUHC, OMMPEACIIUTEC XapaKTCp CPCAbl UX BOJHBIX PAaCTBOPOB.



a) HUTpAT KaJsi; 0) XJIOpOBOAOPO; B) CyJdb(aT aMMOHHMS; T) arleTaT Kajus.

Otgert: a) HeWTpanbHast; 0) Kucias; B) meI09Has (OCHOBHAs); T') KHCTIasl.

15.

16.

17.

18.

19.

20.

B OKHCIIMTEIBHO-BOCCTAHOBHUTEIBHON PEAKIIUK OKHUCITHTEIh (npunumaem) >eKTPOHEI, a
BOCCTAQHOBHTEIb UX (omoaem). Yuncimo OTAAHHBIX U MPHHATHIX JICKTPOHOB B CHCTEME
(oounarxoeo).

BennunHa paBHOBECHOT'O MOTEHIMATA KaJIMHUEBOT'O JIEKTPO/Ia MPH KOHIIEHTPALUU HOHOB
kaamus B anekTponute 1074 moms/m, T =298 K, ¢° (Cd?*/Cd) = — 0,402 B pasna
(ykazame 3nauenue ¢ MOUHOCMbBIO 00 6MOPO20 3HAKA).

OTteert. — 0,52 B.

[Tpu snexTponuse BogHOTO pacTBopa cyibdara Hukens (1) Ha aHOE TpOTEKaeT mporecc:
2 H20 —» 02+ 4 H" + 4e.
W3 kakoro marepuana MOXKeT OBITh CIICJIaH aHO/:
a) U3 HUKeJsA;, 0) U3 Meau; B) M3 IJIATHHBI; T) U3 HATPHUs?

OnoBo coaepxuT npuMech Meau. Kakoil U3 MetayioB OyeT pa3pylaThesi Ipyu KOPPO3UH B
HelTpansHoOU cpeae? Kakoii nmporecc OyaeT mporucxXoIuTh Ha KaTOAE ...
OrtBert: pa3pyuaercs 0JI0BO, Ha KaTOJ€ UAET BOCCTAHOBIECHUE CPENIBI 10 YPABHEHUIO

2H>0 +2e =H2 + 20H"

Y CTaHOBUTE COOTBETCTBUE MEXKIY (POPMYIIOH COTM M IPOAYKTAMHU AIIEKTPOJIH3a BOJTHOTO
pacTBOpa 3TOH COJH, KOTOPBIE BBIICTIIINCH HA HHEPTHBIX 3JIEKTPOIaX:

dopmyria conu ITpoyKThI JIEKTPOJIH3a
a) NasPO4 1) metamnn, Br,
0) CuBr» 2) metami, O
B) AlBrs 3) Hz, O2
4) Hy, Br

OtBer:a=3;0=1;B=4.

[Tpu 006paboTKe CMECH aATFOMHHUS U MarHUs PpaCTBOPOM THIPOKCH/Ia HATPHUS BBIICITHIICS
BOI0pOJ, 00beMoM 11,2 11, a mpu 06paboTKe TAKOTO KEe KOIUYECTBA STOM KE CMECH COJISTHOM
KHCJIOTOU BBIIETUIICS BOOPO o0beMoM 33,6 11 (H.y.). Onpenenute coctaB cmecu( BT U %).
OtBet: Macca amomunus 9 r (43 %), macca maraus 12 r (57 %).

3.4 Tunossble 3aJaHNUs 1/l BBINIOJTHEHHs J1a00PaTOPHOI padoThl U NPUMeEPHBIii NepeYeHb
BOIIPOCOB /IS €€ 3alUThl

KoHTponibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B  DJICKTPOHHOW  HMH(POPMAIMOHHO-

obpazoBarensHoii cpene Upl YIIC, noctymHo# o0yuaroniemycs 4yepe3 ero JTUYHbIN KaOUHET.

Huxe npuBeneH oOpasel] TUIIOBBIX BapUaHTOB 3a/JaHUN JJIsl BBINOJHEHUS JIaOOpaTOPHBIX

pa60T u HpHMCpHBIfI MEPCUCHb BOIIPOCOB IJId UX 3alIUTHI.

OO0pa3zer| 3a1aHuil U1 BBINOJIHEHUS Ja00paTOPHOI pabOTHI M MPUMEPHBII TepeyeHb BOMPOCOB JIJIs

€€ 3alIUTHI 110 TEME
«HonyquHe " U3y4YCHUC CBOICTB OKCHUIOB, THAPOKCUIOB U coJiei»

lIeJlb paﬁombl — O3HAKOMJICHHE€ C BaXHEHWIIMMH KjIaccaMH HCOPTraHNYCCKUX COCIUHEHMI:
OKCUaaMu, THAPOKCHUAaMH, COJISIMH, cIocob0aMu ux IOJIYYCHHUA U CBOMCTBaMH.



TEOPETHYECKASA YACTb

Heoprannueckux coenuHeHu u3BeCcTHO OKOJIO 300 ThICSY, UX MOXKHO Pa3leluTh Ha TPHU
BaXHEHININX KJ1acca — OKCUIBI, TUIPOKCHIBI U COJIH.

Oxcuabl — MPOIYKTHl COSAMHEHHS AJIEMEHTOB ¢ KUCIopooM. PasnuyaroT coneobpasyromiue
U HECOJICOOpa3yoInue OKCUIBI, a TAKXKE MEPOKCUIBI, KOTOPBIE MO CBOWCTBAM OTHOCSATCS K COJISIM
nepokcuaa Bogopona H20,. ITlepokcuabl o6pasytor menounble (Li, Na, K, Rb, Cs ) u
niesioyHo3emenbHbie (Ca, Sr, Ba) Meramnbl, B HUX aTOMbI KHCIOPOJA CBSI3aHBI MEXAY COOOi
KOBaJIeHTHOH cBsi3bt0 (Hampumep, KoOz: K-O-O-K) u jerko paszmararoTcs ¢ OTIICIUICHUEM
aTOMapHOTO  KHCJIOpPOJa, TIO3TOMY TEPOKCHIBI  SIBISIOTCS  CHJIBHBIMH  OKHUCIHTEISIMHU.
Heconeobpasyronux okcuoB HemHoro (Hampumep, CO, NO, N20), onu He 00pa3yroT coJieil HH ¢
KHCIIOTaMU, HH C ocHoBaHusMH. CoyieoOpasyromme OKCHABI IMOAPA3NEISIIOT Ha OCHOBHBIC,
KHUCJIOTHBIE U aM(OTEpHBIE.

OcHOBHBIE OKCHIBI 00pa3yIOT METAJUIbI C HU3IIMMH CTEICHSIMH OKHCIeHHs +1, +2 , ux
rUpaTamMy SIBJISIOTCS OCHOBaHUS. XOPOIIO PACTBOPUMBIE B BOJIE OCHOBAHMSI IIEIOUHBIX METAJIOB
Ha3pIBAlOTCA 1IenodamMu. OCHOBaHUS IIEIOYHO-3eMeIbHBIX MeTauioB (Ca, Sr, Ba) Ttaxxke
00pa3yroTcs Ipu paCTBOPEHUH B BOJIE COOTBETCTBYIOIIUX OKCUAOB, HO UX PACTBOPUMOCTH MEHbIIIE,
K IIeso4aM npubiuxkaercs Toinbko ruapokcun 6apusi Ba(OH)2. OcHOBHBIE OKCHABI PEAarupyroT C
KHCJIOTHBIMHM OKCHUJIAMH U KHCIIOTaMU, 00pa3ys COJIU:

CaO + CO2 = CaCOs; CuO + 2 HCI = CuCl; + H20.

Kucnotueie okcunbl obpazyror Hemerawisl (B, C, N, P, S, Cl u np.), a Taxke Merasuibl,
pacmooKeHHbIe B TOOOYHBIX MOATPYHIax OOJIBIIMX MEPHUOA0B, 00Pa3yIOIINe COSTUHEHHS BBICIIIX
crenener okucienust +5, +6, +7 (V, Cr, Mn u ap.). ['maparamu KUCJIOTHBIX OKCHUIOB SIBIISIFOTCS
KUCTOTHI. KUCIIOTHBIE OKCUIIBI pEarupyroT ¢ OCHOBHBIMH OKCHUJAMH U OCHOBAHUSMU:

SO2 + Na20 = Na2S03; N2Os + 2 NaOH =2 NaNOs + H20.

AMdoTepHble OKCHIBI 00pa3ylOT METaIbl TJIABHBIX M TOOOYHBIX MOATrPYINI CPEIHUX
crenenei okucnenus +3, +4 (Al, Cr, Mn, Sn u ap.), uHoraa +2 ( Sn, Pb) , ux ruapaTsl nposiBIsSIIOT
KaK OCHOBHBIC, TaK M KHUCJIIOTHBIC CBOMCTBA. AM(DOTEPHBIC OKCHJIBI PEArMPYIOT KaK ¢ KHCIOTAMU,
TaK ¥ C OCHOBaHHUSIMH:

Cr203 + 6 HCI = 2 CrClz + 3 H20; Cr203 + 2 NaOH = 2 NaCrOz + H20
OKCHIBI MOKHO TIOJYYUTh PEAKIUCH COSMHCHNUS JIEMEHTa C KUCIOPOIOM:
2Mg + Oz = MgO, 4P + 50, = 2 P,0s
WIN peaknueil pa3noxenus cinoxxHoro BemecTBa: CaCO3z = CaO + COy,
2 Zn(NOgz)2 =2 ZnO + 4 NO2 + Os.

I'mapoxkcuabl — TPOAYKTHI COEAUHEHMS] OKCHIOB C BOJAOH, pAa3IMYalOT OCHOBHBIE
(ocHOBaHMSI), KUCIOTHBIE (KUCIOTHI) U aMpoTepHbIe (aMPOIUTHI) THAPOKCUIBL.

OcHoBaHMsI TIpU JUCCOIMALIMM B PacTBOpPE B KayecTBE AHUOHOB 0Opa3yloT TOJIBKO
ruapokcu ] — nousl: NaOH — Na*+ OH ™,

Kucrnomnocms ocnosanusa onpenensiercs yrciaom noHoB OH ~. MHOrOKHCIIOTHBIE OCHOBAHHUS
JUCCOLMUPYIOT CTYNEHYaTo:

Ca(OH); <> (CaOH)* + OH~, (CaOH)* «» Ca®*" + OH ~.

Boanble pacTBOpBl XOpOIIO pPACTBOPUMBIX OCHOBaHUM (IIenouyeil) H3MEHSIOT OKpacKy
WHAMKAaTOpPOB: B ILIEJIOYHBIX pacTBOpax (PMOJIETOBBIH JIAKMYC CHHeeT, OecHBeTHbIN
(eHOJIPTAIENH CTAHOBUTCA MAJTHHOBBIM, METUJIOBbIN OPAHKEBBIH — KeJTHIM.



OcHoOBaHHUsI pearupyroT ¢ Kuciaoramu, oopasys comm u Boxy: NaOH + HCl = NaCl + H2O.
Ecniu ocHOBaHME W KHCIOTa B3STHl B OSKBUMOJSPHBIX OTHOIIEHUSX, TO CpeAa CTaHOBUTCS
HEUTPAJIbHOM, a TaKas peakiysi Ha3bIBACTCS PEaKIMeld HEUTpaIM3alii.

MHorure HepacTBOPUMEIE B BOJIE OCHOBAHUS MPU HATPEBAHUU Pa3lararoTCs:

Cu(OH)2 = CuO + H20.
[Ilenoun moay4aroT pacTBOpeHrneM okcuaoB B Boje: Na0 + H2O = 2 NaOH.
HepactBopumebie B BoJIe OCHOBaHUSI OOBIUHO MOTYYalOT JEHCTBUEM IIEI0YEH Ha paCTBOPUMBIE COITU
metaiioB: CuSOs + 2 NaOH = Cu(OH)2 | + NaSOa.

KucaoTtbl cornacHO TeOpUH 3JIEKTPOIUTUYECKOM TUCCOLMAlMU B Ka4yecTBEe KaTHOHA
00pa3yIoT TOJNLKO KaTHOHBI Bogopoaa H+ (Tounee nonsl rugpokconus HzO*): HCl = H* + CI-
Pazmuuarot kucnoter 6eckucnopoaasie (HCL, HI, HoS, HCN u np.) 1 KuciaopoacoaepKkanime
(HNOs3, H2SO4, H2SO3, H3PO4 1 nip.).

OcHo8HOCMb KUCIOMbL OTIPEIEIISETCS YUCIOM KaTHOHOB BOJOPOAA, 00Pa3yIOMIUXCS IPH
JTUCCOLMAMU. MHOTOOCHOBHBIE KHCIIOTBI AUCCOLMUPYIOT CTYIIEHYATO:

H2S03 «» H" + HSO3™; HSO3™ «+» H + SO3™.

B pacTtBOpax KHCIOT JIJAKMYC CTAHOBHUTCS KPACHBIM, METUJIOBbIii OpaH:KeBbIi — PO30BBIM,
(denondrasienn ocraercss 6ecliBEeTHBIM.
Kucnotsl mony4aroT pacTBOpEHUEM KUCIOTHBIX OKCHJIOB B BOJIE:

P20s5 + 3 H20 = 2 H3PO4
WJIM TI0 PEaKIUU 0OMEHA COIIM ¢ KUCIIOTOM:
Caz(POs4)2 + 3 H2SO4= 3 CaSO4 + 2 H3POas.

AMQOIMTHI TIPEACTABISIFOT COO0I THAPOKCHIIBI, IPOSBIISIONINE B PEAKIUAX KaK OCHOBHBIE,
TaKk W KuciotHble cBoiictBa. K HuM otHOcarcs Be (OH)2 , Al (OH)3, Zn(OH),, Cr(OH)s u ap.
AMGOTepHbIE THIPOKCHJIBI PEarupyrOT C OCHOBAaHHMSIMH KaK KHUCIOTHI, C KHUCIOTAaMH — Kak
ocuoBanus: Cr(OH)sz + 3 HCI = CrCls + 3 H20; Cr(OH)z + 3 NaOH = Naz[Cr(OH)g].

CoJlu 1IpH TUCCONMALMI 00pa3yoT KaTHOHBI MeTanoB (uau noH ammonus NH* ) u annonbI
KHCJIOTHBIX 0cTaTKOB: NapSQOy «» 2 Na* + SO4 2~, NH4sNO3 > NH* + NO?".

Coii  pa3nMuaroT CpelHue, KUCIble W OCHOBHbIC. CyIIECTBYIOT TaKKE JIBOMHBIE COJIH,
o0Opa3oBaHHbIE Pa3HBIMU MeTaJlJIaMH U OJHUM KUCIOTHBIM ocTaTkoM (KAI(SO4)2) u cmemanHsie,
o0pa3oBaHHBIC OJTHUM METAIJIOM U pa3HbIMU KuciaoTHbIMH ocTatkamu (CaClOCI).

Cpeonue coniu MOXHO pacCMaTPUBATh KaK MPOAYKTHI TTOJHOTO 3aMEIICHHs aTOMOB BOJIOPOJ1a
B KUCJIOTE aTOMaMH MeTajula WJIM THUAPOKCOTPYII OCHOBaHHS KUCIOTHbIMH octaTkamu: NaCl,
K2SOs, AIPOs. Cpemnue coiu JUCCOIMHUPYIOT HA KATHOHBI MeTallla M AHHOHBI KHCIOTHBIX
ocTatkoB: AIPOs <> APY + PO~

Kucnvte conu (Tuipocoiin) SBISIOTCS MPOTYKTAMHU HETIOJTHOTO 3aMEIIeHUs aTOMOB BOJIOPO/Ia
MHOTOOCHOBHBIX KHCJIOT aromamu Metaiuta: NaHSOa, Al (H2PO4)3, KHCO:s.

Jlvccormanus Kucioit comu Beipakaercs: ypapHenneM: Al(H2POg)s <> AP* + 3 (H2PO4)? - Arnon
(H2PO4)® ~ nanwHeitmeii qucconuanuy HOABEPraeTCsa B HE3HAUMTENLHOM CTETIEHH.

Ocnognvle conu  (TUIAPOKCOCONIM)  SIBJITIFOTCSI  TPOJAYKTaMH  HETOJTHOTO  3aMEIICHHS
THJIPOKCOTPYII MHOTOKHCIIOTHOTO OCHOBaHUS Ha KuciotHble octatku: AIOHSOs, MgOHCI,
(CuOH)2SO0a.

JIucconuanys OCHOBHOM conu BeIpakaeTcs ypapHenuem: AIOHSO4 «» (AIOH) 2" + S04 2.
Karnon (AIOH) 2* nanmpHeHIIe THCCOIMAINK MOJIBEPraeTcsl B HE3HAYUTEIbHOU CTEIICHH.

Cpennue coyid MOTYT OBITh IMOJTYy4e€HbI MHOTUMH CITOCOOaMH:

coenuHeHneM Metaiia 1 HeMetauia: 2 Na + Clo = 2 NaCl;



COEIMHEHNEM OCHOBHOI'O U KHUCJIOTHOIO okcunoB: CaO + CO2 = CaCOs;
BBITCCHCHHEM aKTHBHBIM METAJIJIOM BOJOPO/Ia UM MEHEE aKTHBHOTO METaJLIA:
Zn + 2 HCl = Hz + ZnCly, Zn + CuSO4 = ZnS0O4 + Cu;

peakrueit Heirpanmsamuu: NaOH + HCI = NaCl + H20;
peakmueii oomena: Ba(NO3), + Na;SO4 = BaSO4 + 2 NaNO3 u ap.
Kucibie comu MOTYT OBITh TIOJTY4€HBI B KUCIIOH Cpefe:

NaOH + H2SO4 (u36s1T0K) = NaHSO4 + H20;

NazPOs + 2 H3PO4s (u30b1TOK) = 3 NaH2POa4.
OCHOBHBIE COJIM MOT'YT OBITh MOJTYYEHBI B IIETIOUHON CpeJie:

H2S04 + 2 Cu(OH)2 (u36s1T0K) = (CUuOH)2 SO4 + 2 H20,
2 CuSO4 + 2 NaOH(uemocrarok) = (CuOH), SO4+ NazxS04

Kucnsie comm IIpu H30BITKE ICJIOYN 1 OCHOBHBIC COJIU IIpHU HU30BITKE KHUCIOTHI ICPEexXoaiAT B
CpCaAHUC COJIU:

NaHSO4 + NaOH (u36siTok) = Na;SO4 + H20,
(CuOH)2S04 + H2S04 (m3661TOK) = 2 CuSO4 + 2 H20.

JI71s1 MHOTHX METAJIOB XapaKTEPHBI KOMILIEKCHBIE COCIMHEHUS, KOTOPBIE TUCCOLIUUPYIOT B
pacTBOpE KaK CUIIbHBIE JIEKTPOJIUTHL, 00pa3ys yCTOWYMBbIE KOMIUJIEKCHbIE HOHBI:

CuSO4 + 8NH4OH (u36srToK) = [Cu (NH3)4](OH)2 + [Cu (NH3)4] SO4 + 8 H20 .
Creneun AUCCoMraIln KOMIIJICKCHBIX COGI[I/IHCHI/II\/'I HC3HAUYUTCIIbHA.
[Cu (NH3)4](OH)2 <> [Cu (NH3)4] 2* +2 OH~
[Cu (NH3)4] SO4 <> [Cu (NHs)4] 2 + SO4>

KommekcHble COCINMHEHHUA MHOTHX d — MeTamioB OKpalI€HbI, YTO IMO3BOJIACT UX HUCIIOJIL30BATH B
aHAIMTHYECKOM MPAaKTUKE TJIA O6H3.py>KCHI/I}I HMOHOB MCTAJIJIOB.

Bonpocsl 111 NOATOTOBKH K J1a00paTOpHOii padore:

1. Kakue OuHapHble COeAMHEHUs Ha3bIBatoTCs okcujpamu? Kakumu crnoco0aMu MOXXHO MOTYYHUTh
okcuabl? IIpuBenuTe npumepsl peakuui.

2. Kakue BemecTBa Ha3bIBAIOTCS KUCIOTamMu? [IpuBeauTe MpUMEphl pEakIinii OTyISHHS KUCIIOT.

3. Uem onpezensercs OCHOBHOCTh KMcHOT? [IpuBennTe npuMepsl KUCIOT Pa3IndHON OCHOBHOCTH.

4. Kakue BemecTBa Ha3bIBatoTCs oOcHoBaHusMHU? [lpuBeaute mnpumepbl peakiuil NoTydyeHUs
OCHOBAaHUM.

5. UeMm ormpenensieTcss KUCIOTHOCTh OcHOBaHWM? [IpuBeaute mpruMepbl OCHOBAaHUM pa3IU4HON
KHCIJIOTHOCTH.



6. Kakne xmmudeckne COCIMHEHHS OTHOCATCA K Kiaccy conei? IlpuBemute mpumepbl cofei
Pa3JINYHBIX TUIIOB U CHOC060B HX MMOJTYyUYCHUS.

IMPAKTHYECKASA YACTD
PA3JIEJI 1. IOJIYYEHME U CBOWMCTBA OKCHJI0B
Omnpit 1. [TosryyeHue oxkcuaa peakuueil coeIuHEHUA
a) [losryyeHnne okcuaa Maruusi

CrpyXKy CIUlaBa MarHus BO3bMHUTE TUT€JIbHBIMHU ILUIIAMU U BHECUTE B IJIaMs TOPEIIKH.
OnbIT mpoBoOAKTE Hasl acOECTOBOM ceTKoi nin happopoBoii yamkoil. Maruuii ropuT sipkuM OeIbIM
IUIAaMEHEM, IIOKpbIBasCh O€lbIM HaJeTOM OKcHaa MarHusa. Hanummre ypaBHEHHMs peakLuu
oOpa3oBanus okcuga MarHus. OCTOPOKHO OMYCTHTE CTPYXKKY C O0Opa3oBaBIIMMCS OKCHIOM B
poOUPKY C JUCTHILIMPOBAHHOM BOJOH, J00aBbTe 2-3 Karum ¢eHondranenHa, KOTOPhIN SBISIETCS
MHIMKATOPOM Ha HaJM4Yu€ HOHOB THAPOKCHJA, ONPEACNAIOIINX IIEIOYHYI0 Cpeay, OTMEThTE
OKpacky pactBopa. Hamummre ypaBHeHue peakiiuy 00pa3oBaHus THAPOKCHIA MAarHUS.

0) [lonyuenue okcuaa Meau

Bo3bMuTE TUTEIEHBIME IUIIIIAMU KYCOYeK MEAHON (DOJIBIY WIIM TOHKOW METHOW IJIAaCTHHBI U
IPOKAJIUTE €ro B IUIAMEHM TOpellkh 10 oOpa3oBaHus depHoro Haiera okcuga meau Cu (ID).
Hanwmmure ypaBHeHue peakuuu oOpa3oBaHus okcuaa menu. Hanmeiite B mpoOupky 1-2 mi
KOHIICHTPUPOBAHHOMN COJITHOM KHMCJIOTBI U OIYCTHTE B HEe IIPOKaJIEHHBIH Kycouek menu. Obparure
BHUMaHUE Ha MCUE3HOBEHHUE YEPHOIO HaJIeTa U MOSABIIEHUE OKPACKU pacTBOpa, XapaKTEpPHOM JUIs
kommutekcHoro uona mMenu (II) [CuCls]® . OTmerbTe 9Ty okpacKy. HanuimmTte ypaBHeHHe peakiuu
B3aUMOJICUCTBUS OKCUAA MEIU C COJITHOM KUCJIOTOM, CIAEIANTe BBIBOJ O XapaKTepe OKCHUIA MEIH —
OCHOBHBIN WJTH KUCJIOTHBIH.

Omnsit 2. ITosryyenne okcuaa peaknueil pasjioKeHus

Bo3bmuTe TUrenbHBIMM IIMMIAMM KYCOUEK Meja U IMPOKAJIUTE €ro B IJIaMEHH TOPENKH.
Hanummre ypaBHeHHEe peakiuu pa3jiokeHus kapOoHara kaublus. OMycTUTe MPOKaJICHHBIA Mel B
NpOOUPKY ¢ AUCTUIUIMPOBAHHOW BOJOMW, J00aBbTe 2-3 Karuiu (eHoa(TanenHa, OTMETTE OKPACKY
pacTBOpa, HAUIINUTE YpaBHEHUE PEaKIMKU 00pa30BaHUs TUAPOKCHIA KATIbIIHSL.

PA3JIEJ 2. IOJYYEHUE U CBOMCTBA T'MJIPOKCHI0B METAJLJIOB
OmnbIt 3. Ilosrydyenne ruipoKcHIa HUKEJISI

Buecure no 10 xanens conu HUKeNs B 3 TpoOUpKH, 100aBbTe B KAXKAYIO ssueiKy no 10 karum
pacTBopa THAPOKCHAA HATpus, OOpaTUTe BHUMAaHHME HA OKpacky oOpa3oBaBIIETOCs T'MAPOKCHAA
HUKEJIS, HAIUIINTE YPaBHEHNUE PEAKIIUH.

[IpoBepbTe pacTBOPUMOCTH T'MIPOKCHIA HUKEIS B KUCIOTE U U30BITKE LIEIO0YH, JUJIS YEeTro B
OJIHY A4YeHKy o0aBbTe 6-8 Kamenb MIEeJI0UH, B APYryto — 6-8 kamnenpb consHoN kuciaoTsl. Hanummre
ypaBHEHHE MPOTEKAIOLIEH peaklny. YKaXHUTe XapaKkTep TUApOKCHIa HUKEIS.

OnsIt 4. Ilosryyenne ruipoxcuia ATIOMUHHAS

Buecure no 10 xanens conu anoMUHUS B 3 TPOOUPKH, 100aBbTE B KAXKIYIO STYEHKY 1O 3-5
KareJb pacTBOpa T'MIPOKCH/Ia HATPUS, HAIIUILIUTE YpaBHEHHE peaKnu.



[TpoBepbTe pacCTBOPUMOCTH THAPOKCUAA ATIOMUHUS B KUCIOTE U U30BITKE IIET0YH, ISl YETO
B OJHY SUEHKy N00aBbTe 2-3 KaIUIM IIEI0YH, B IPYTYIO — 2-3 KaIlIk CONSTHOU KUCIOThl. Hanmummure
YpaBHEHHUE MPOTEKAIOIIUX PEAKIUN. YKaKUTE XapaKTep TUAPOKCHUIA aTIOMUHUS.

OnpIt 5. IlosryyeHue ruApoKcHIa Meau

B npob6upky naneiite 1-2 mMi pacTBopa coyin Meau, 100aBbTe 3-4 MJ pacTBOpa THAPOKCHIA
HaTpHsi, OTMETHTE OKPacKy 0O0pa30BaBIIEroCs OCajKa, HAUIIUTE YpaBHEHHE PEaKLMU. 3aKpernurTe
npoOUpKy B JepiKarese M OCTOPOXKHO HarpeiTe ee B IUIAMEHHU TOpEeJKH, 0O0paTuTe BHUMaHHE HA
U3MEHEHHE 1IBETa 0CaJIKa, HAIMIIUTE YPaBHEHUS PEaKLUU Pa3IOKEHUN THAPOKCHIA MEJTH.

PA3JEJ 3. TIOJIYYEHHUE KUCJIOT
OnpbIt 6. [TosryyeHHe yKCYCHOM KHCJIOTBI
B npobupky momectute HEOOIBIIOE KOIUISCTBO KPUCTAIUTMUECKOTO alleTaTta HaTpus
CH3COONa u 110 KarisM IpuIeHTe COISTHON KUCIOTHI, OOpaTUTe BHUMAHUE Ha MOSBIICHUE 3armaxa
YKCyca, HATUIIATE YPaBHEHUE PEAKIIMHA B MOJICKYJISIPHON M MOJICKYJIIPHO-UOHHOH (opMe.
Omnpit 7. ITosryyeHHe yrojibHOM KHCI0ThI
B nmpo6upky nomectute HEOONBIION KycOueK MeJia U MPUIICHTE pacTBOP COJITHON KUCIIOTHI.
OnuirTe TPOUCXOSIINE SBICHHS, HAMUIIIUTE YPaBHEHUE PEAKIIUU B MOJIEKYJISIPHOU U
MOJIEKYJISIPHO-UOHHOM (hopme.
PA3JEJI 4. IIOJIYUEHHUE COJIEA
Omnpbit 8. IlosryuyeHue cpeaHei cojm
Buecute 6-8 kamenb conu Oapus B mpoOUpKy, J0OaBbTE MO KalliiM pacTBOp cyibdaTa
HATpHS 0 BUTUMOTO XUMU4eckoro sddekra. Uto nabmonaere? Hanummre ypaBHEHUE peaKIiu B
MOJIEKYJISIPHOM U MOJIEKYJISIPHO-MOHHOM (opme.
OnsIT 9. ITosrydyeHne 0CHOBHOM COTH
Buecute 1-2 xamu conu kobanbTa B TPOOUPKY, T0OABBTE MO KaIlIsIM PacTBOpPa TUIPOKCUIA
HaTpus OO0 oOpa3oBaHMsI TOIYyOOro ocajJka OCHOBHOM comM KoOalbTa, 100aBbTE€ H30BITOK
TUAPOKCHUIA HATpHs, OOpaTUTe BHHUMaHHE HA W3MEHEHHWE IBeTa ocajaka. Hamumurte ypaBHEHHE
peaKIuu B MOJIEKYISPHON U MOJIEKYISIPHO-UOHHOU (hopMme.

OmnwIt 10. ITonyyenue kucJioii cosin

Haneiite B mpoOupky 2-3 M1 HACBIIIIEHHOTO PacTBOpa THAPOKCH 1A KAJIBIIHSI, T0OABHTE TIO
KarisiM pactBopa (HochopHOM KUCIOTHI A0 BIMAAECHUS OcaKa cpeaHeit conn (ocdarta Kanbius Mo
peakmuu: 3 Ca(OH)2 + 2 H3PO4 = Caz(P0Os)2 | + 6 H20

B u30biTKe ocOopHOI KUCTOTHI OCaIOK pacTBOPsIiETCsl ¢ 00pa3oBaHUEM KUCIION CONH:
Caz(P0Os)2 + 4 H3PO4 = 3 Ca(H2 PO4)2

Hanumure ypaBHEeHHs IPUBEJCHHBIX PEAaKLUi B MOJIEKYJISIPHO-MOHHOHN (opMme.

KOHTPOJIBHBIE BOITPOCHI K 3AIIIUTE JIABOPATOPHOM PABOTHI
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JaliTe ompezneneHne MaTepuu. 3aKOHUUTE OIpEACIICHHE: OAHOW W3 (OpM CYIIIECTBOBAHUS
MaTepHUH SIBISETCA. . .

Kaxkue hopmsl cymiecTBOBaHUS MaTepUU N3BECTHBI?

KakuM coOTHOIIEHHEM CBSI3aHBI N3MEHEHHS MAaCcChl M SHEPTHHU B X0/1€ KaKOro-nuobo mpouecca?
[TpuBenute GopmynHpoBKY 3akOoHA coxpaHeHHsI Macchl. [louemy JUIsi XUMUYECKUX MPOIECCOB
BEPEH YaCTHBIN Cllydail 3aKOHA COXPaHEHUsI MaTEPUU — 3aKOH COXPaHEHUs Macchl?

3aKOHUYUTE CIAEAYIOLIUE ONPEICTICHHUS:

a) MeJIbualilied XUMUYECKU HEJIeTMMOM YacTUIIel BEIeCTBA ABIISIETCS. . .;

0) BUJ aTOMOB, UMEIOIIUX OJMHAKOBBIN 3apsi s/ipa, Ha3bIBACTC ...;

B) MeJlbyaiillias yacTHIIa BELIECTBA, COCTOALIAs U3 aTOMOB U 00J1a/1al0111asi BCEMU XUMHUYECKUMU
CBOICTBaMM JJaHHOT'O BEILIECTBA, HA3BIBAETCA ... .

Yro Ha3biBaeTcs aymoTponuei? YeM BbI3BAHO SIBJICHUE AJUIOTPONINAN?

JaiiTe onpenesnenne NOHATUAM: «IIPOCTOE BEIIECTBOY, «CI0KHOE BEILIECTBO

N3 xakux aTOMOB COCTOSIT MOJICKYJIBI: @) BOJIbI; 0) okcuaa yriaeposaa (1V); B) coystHOM KUCTOTHI,
') 030Ha, J1) aMMuaka?

Urto Takoe OTHOCUTENbHAs aTOMHAs Macca, OTHOCUTEIbHAs MOJIEKy sipHast Macca’?

B ueM cx0/1cTBO U pa3inuyne MOHATUN «Macca aToMay U «OTHOCUTEIbHAsI aTOMHAsi Macca»?
Uro Takoe MoJisipHasi Macca BelecTBa? B Kakux eMHMIIAX OHA BeIpaxkaercs?

ChopmynupyiiTe 3aKOH COXpPAHEHHUSI MACChl U SHEPTHH.

ChopmynupyiiTe 3aK0H MOCTOSHCTBA COCTABA.

ChopmynupyiiTe 3aKOH KPaTHBIX OTHOIICHH.

CdopmynupyiiTe 3aK0H MPOCTHIX 0OBEMHBIX OTHOILICHUH.
Uro Takoe mapuuaibHOe AaBieHue raza B cmecu? Cdopmynupyiite 3aKOH MapUUAIbHBIX
naBneHuid wuau 3axkoH JlampTona (/x./lansTon, 1801). Kak paccuntarh mapruaibHOE TaBJICHHE
KaKoro-a100 KOMIIOHEHTa CMECH.

Jlaiite onpesenieHne MOHATHIO «MOJIb.

MO03KHO 7TU CBA3ATh «MOJIb» U «IIOCTOSIHHAsT ABOTaIpo»?

Urto Takoe MOJIAPHBIH 00BEM U B KAaKUX €IMHUIAX OH BhIpaXkaeTcs?

ChopmynupyiiTe 3aKkoH ABOTaIpo.

Kax dbopmynupyercs cneactsust u3 3akoHa ABoragpo? Kakue ycrnoBusi Tra3oBOTO COCTOSHUS
Ha3bIBAOTCSI HOPMAJILHBIMU?

Kakas cBsi3b CyIIecTByeT MeXAy paBHBIMU 00BbEeMaMH Pa3INYHbIX Ta30B?

Kakas cBsI3p MeXAy OTHOCHTEIBHOM MOJICKYJSIPHOM Maccod rasa M OTHOCUTEIbHOMN
MJIOTHOCTHIO? Kak HaXOAAT MIOTHOCTh OJJHOTO T'a3a MO OTHOIICHHIO K Apyromy?

CKOIEKO MOJIEKYTI COZIEPKUTCA B rase 06beMoM 22,4 M3, B3ATOM IIpH HOPMATbHBIX YCIOBHAX?

Uepe3 Kakol NPOMEXYTOYHBIM HMPOAYKT, JIETKO pasJlararolluics IPU HarpeBaHUU, MOXKHO
MOJIyYUTh OKCHJ MeTaia u3 ero conu? [lokaxure Ha npuMepax:

FeClz — Fe203; CuSO4 — CuO; Al(CH3COO)s; — Al20s.
Bo03MOXHO 11 B3auMOJIEHCTBUE MEKTY OKCUIAMM:
Li2O u SO3; Na2O u BeO; Al203 u K20; BaO u MgO; N2Os u ZnO?
AHaIM30M YCTaHOBJIEHO, YTO B 0Opasle okcuaa Oapus MaccoBas JOJs MpUMecH cynbdaTa
Oapust coctaBisger 10%. Kak Obu1 mpoBefeH aHaliW3 M Kakol 00bEM pacTBOpa HYXKHOTO
peareHTa KOHIIEHTpPAIK 2 MOJIb/J OBLJI 3aTpaueH Ha 00pabOTKY HaBECKU Maccoit 5 r?
Omeem: 30 mn peacenma.
C KakuMU U3 NEPEUYMCIECHHBIX BEIIECTB B3aUMOIECHCTBYET COJIsTHAs KUCIIOTA!

MgO; AgNOs; SO3; CuSQO4; Ca(OH),; Cu; Fe; KOH?

. Kakue cpoticta rumpokcunoB NaOH, AI(OH)s, Ni(OH)2 mMoryT ObITh HCTIOIB30BaHBI JJIs UX
paszesieHus u3 TBEpJol cMech?
. Haiimute MaccoByro J0MIO THIPOKCHAA HATpHs, MpPEBpaTUBIIErocs B KapOoOHAT 3a cyer
MOTJIOLIEHHS YTJIEKHCIIOrO Ta3a U3 BO3/yXa, €Clii Macca ruapokcuaa sospocina ¢ 200 r go 232,5
r. Yemy paBeH o0beM noruomeHHoro npu 3toM CO2 (ycrnoBus HOpMalIbHBIE).



Omeem: 50%, 28 x.
31. Kakumu criocobamul MOKHO TIONTYYUTh U3 JAHHOUM COJH IPYTYIO C TEM K€ KaTHOHOM

WM TEM K€ aHHOHOM:

NaCl — AgCl; Ba(NOz), — BaSOs;
Fe2(SO4)3 — FeClsz; Na2CrOs — BaCrOs ?
32. Ilpu mOMOIIHM KaKUX PEaKIIUii MOKHO OCYIIECTBUTH CIEAYIONTUE MTEPEXOIbL:
a) Fe — FeCl; — FeCls — Fe(OH)s — Fe2O3 — Fe;
0) Zn — ZnS — ZnO — (ZnOH),SO4 — ZnClz — ZnO —Zn.

33. Kakoit 06beM CO2 (yciioBust HOpMaibHbIe) TOTpeOyeTcs A pactBopeHus 1,0 T

cBexkeocaxkaeHHoro CaCOz3? Kakue nporecchl Mporu30MayT B pacTBOPE MPH:

a) KUIMSYeHUH, 0) 100aBJICHUH TIETI0YH, B) T0OABICHUH COSTHONW KUCIOTHI?

Omeem: 0,224 1.

34. K kakoMy KJ1acCy OTHOCUTCS Kaxkaoe u3 cienyromux coequnennii: Cs2O; Na[Al(OH)4];
H4SiO4; NO2; [Fe(OH)2]2S0s; Ca(HCO3),?

O06pa3en 3a1aHuil 715 BBINOJIHEHUSI JaOOPATOPHOM pabOThI U IPUMEPHBIH NepeueHb BOIPOCOB JIs
€€ 3alIUTHI 110 TeMe
«Ornpenenenue MOJIIPHON MacChl SKBUBAJIIEHTA MarHUS METOZOM BBITECHEHHUS BOJIOPOJIA»

TeopeTuyeckas 4acTb

Xumuueckum sxeuearenmom I(B) HazpBaeTCs yCIOBHAas WIM peajbHas 4acTULA, paBHAas WIU B
LeJI0€ YHMCIIO Pa3 MEHbILAsi COOTBETCTBYIOLIEH el pOopMyJIbHOM eauHuUIE:

3(B) = ;55 B, 1)

rae B — ¢GopMynbHas equHKIIA BEIIECTBA — PEabHO CYIICCTBYIOIIAsl YacTulla, Takas kak atoMm (Cu, Na, C), Mmonekya
(N2, KOH, A1,(SO4)s, CO,), non (OH-, SO+, Cu?*).

Oxeusanrenmuoe yucio Z(B) moka3piBaeT, Kakoe€ YHCIO HSKBHBAJICHTOB BeIIECTBA B yCIOBHO
COIEPXKUTCS B JaHHOM (GOPMYIBHOM €IWHMIIE OTOro BemecTBa. BemnunHa oOparHas

1
OKBHBAJICHTHOMY YHUCIIY —— = HAa3BIBACTCI (PAKMOPOM IKEUBAIECHMHOCHU. DKBUBAJICHTHOE
JKB
Z(B)

ymciio Z Bcerjaa 0oJiblie Wik paBHO | U sBisieTcs Oepa3MepHOi BeIMUnHOM; mpu Z= | 3KBUBaJIEHT
COOTBETCTBYET (POPMYJILHOM €TMHHUIIC BEIIECTBA.
Pacder 5KBHBaJICHTHOTO YHCIIa PA3IHIHBIX (POPMYITBHBIX €MHUI TPUBEACH B Ta0II. 1.

BenuunHa 3KBUBAJIEHTHOTO YHMCIIA, a CIEI0BATEIbHO, U SKBUBAJIEHTA 3aBUCAT OT XMMUYECKOH
peaknuu, B KOTOPOH yJacTByeT AaHHOe BemiectBo. Hanpumep, mis peakmun HoSO4 + 2 KOH —
K2SO4 + 2H20 skeuBanentroe uncino Z(H2SO04) = n(H) = 2, T.K. B peakiuyu y4acTBYIOT JiBa HOHA
H" cepHOM KUCIIOTHI, U, CleN0BaTENLHO, SkBUBaeHTOM H2SO4 OyIeT SBIATHCS YCIOBHAS YacTHIA
Y2H2S04 (D(H2S04) = Y52 H2S04).

B peakiuun HSOs + KOH — KHSOs + HO 3aMemaercs TOJIbKO OJMH MOH Bopopoxa H, u
nootomy Z(H2S04) = n(H") = 1, a sxBuBasienTOM KUCIOTHI siBisteTcst yactuna HoSOs (D(H2S04) =
1H,S04).

OKBUBAJEHT KaK YacTUIA MOXKET ObITh OXapaKTepu30BaH MOJIIpHOW Maccoil M»(B), monspHbIM
obvemoM V»(B) 1 onpenieieHHbIM KOJIMYECTBOM BelecTBa 1o (B).

Konuuecmeso sewgecmesa sxsusanenmos ns(B) Bemectsa B paBHo:

n(B) =Z(B)- n(B) )

Macca 0oIHOro MOJIsI 3KBHBAJEHTOB BEIIECTBA B Ha3bIBaeTCsd MOJSPHOW MACCOW 3KBHBAJIECHTOB
BeriectBa M»(B) u paBHa:
M»(B) = m(B)/ny(B) wnu



M>s(B) = M(B)/Z(B) (r/moi1b, KI/MOJIB). (3)

Hampumep, M»(KOH) = M(KOH)/Z(KOH), rne Z(KOH) = n(OH") = 1, cnenoBarensno, M>(KOH)
=56/1 = 56 T/mMOnb.

Monsipuvim obvemom 3K8usaneHmos 2azooopasnoco sewjecmea V-(B) HazpiBaeTcs 00beM OJIHOTO
MOJIsl SKBHBAJICHTOB Ta3000pa3HOT0 BELIECTBA!

V5 (raza) = Vras/n,

W
V,(raza) = Vm/Z(B) = 22,414/Z(B) (n/moms). 4)
Tabmuna 1
PacueT 3KBHBaJIEHTHOI0 YHCJIA PA3JIHYHBIX (POPMYJIBLHBIX €IMHHUI]
Yacruuna JKBUBAJIEHTHOE YHCJI0 Z IIpumep

Onement | Z(3)=B(9), rae B(D) — BajleHTHOCTH 271€MEHTa Z(S)rasos =6

Z(C)cOZ =4
Ipoctoe | Z(B-Ba) = (D) - B(D), re n(J) — uncino aromos | £(02) =2:2=4
BEILLECTBO | aemeHTa; B(D) — BaJIeHTHOCTH 3JIeMEHTa Z(Cly) =21=2
Z(H0)=21=2
Z(220x) =n(d) ‘B 3) -
Ok (920x) =n(3) -B(D), rae n(3) - uucio aToMoB 2(S05) =14 = 4
anemenTa; B(D) — BaJICHTHOCTD dJI€MEHTa
Z(A1;03)=23=6
Z(x-te1) = n (H"), roe n (HY) — uucno Z(H2S04) = 1 — ocHOBHOCTD
OTJIAHHBIX B XOJ€E PEAKIIUU NOHOB H* pasHa 1
Kucnora
(OCHOBHOCTB KHCJIOTBI) Z(H2S04) = 2 — 0OCHOBHOCTb
paBHa 2

Z(Ca(OH)) = 1 — kucnot-
HOCTb paBHa |
Z(Ca(OH).) = 2 — kucnot-
HOCTb paBHa 2

Z(ocH-s) = n (OH"), tae n(OH") — uwmcio
OcHOBaHME | OTJAAHHBIX B XOJI€ PEAKIIUU IHPOKCH]I HOHOB
OH’ (KUCIOTHOCTH OCHOBAHMS)

Z(coan) = n (Me) - B(Me) =n (A) - B(A), Z(NaxSO4) =2:1=1.2=2
Cont. rae N (Me), B(Me) — uncino aToMoB MeTaia u
€ro BaJeHTHOCTH; N(A), B(A) — unciio KuciaoT- Z(A15(COs)3)=2-3=3-2
HBIX OCTAaTKOB M UX 3apsijl =6
SO4* + 2H" + 2e — SOz*
+ H20
q Z(4acTulibl) = He, T He — YUCIO IIEKTPOHOB,
ac(:)T]I;Iga B YY4acCTBYIOIIUX B MPOIIECCE, HA OJHY Z(S04*) =2, Z(HN=1
(hOpMYIIbHYIO €AMHUILY 2CI — 2e -5 Cl,
Z(Clh)=1,2Z(Cl1y) =2
Hon Z(uoHa) = n, TJie n — 3aps]] HOHA Z(S04%) =2

B xumunueckux peakiusix BEIIECTBA B3aUMOJICHCTBYIOT COTJIaCHO 3aKoHY 2keusarenmos (U. Puxrtep
1792 r.): B peakIusx BCErJa yd4acTBYIOT paBHBIE KOJIMYECTBA BEIIECTBA JKBUBAJICHTOB BCEX
pEeareHToB.



Hampumep, nns peakuuu ad + 6B— ¢C + dD OyayT cripaBeyIMBbI paBEHCTBA!

n»(A) =n,(B)=n,(C) =n3(D) (5)
NN
m@) _ m@B _ m@© _ mD ©)
M3(4)  M3(B) My(C)  My(D)
ECJII/I BEIICCTBaA ra3006pa3HLIe, TO 3aKOH 3KBHBAJICHTOB HpI/IHI/IMaeT BU]L
V(A) _ V(B) _ V() _ V(D) 0

Va(4)  Va(B)  Va(C) V(D)

3aKOH HKBUBAJICHTOB JJI pEAarupyrolldX BEIIECTB, HAXOMSIIMXCSA B pPACTBOPE, BBIPAKAETCS
YpPaBHECHUEM:
N Tla(i) -

e C5(i) = V_(l) (MOB/T) — MOJIsIpHAS. KOHIICHTPAIHS YKBUBAIIEHTOB PAacTBOPA I-TO BEIIECTRA.

3
MOJ'IHpHYIO MacCCy OJ3KBHUBAJICHTOB MCTalllla MOKHO OIPEACINTb, HAIIPpHUMCP, HU3MCPUB 00BeM
BOJIOPO/Ia, BBIJCIUBILIETOCA B XOJE PEAKLUHMH B3aUMOJCHCTBUS HW3BECTHOM MAacChl AKTHBHOTO
MeTtaiia ¢ consiHoi kuciotoit M + xHCI — MCly + (x/2)Ho.
ITo 3daKOHY 9KBUBAJICHTOB U3 COOTHOLICHU

B m(M) _ m(Hy)
n>(M) =ns(Hz) wnmm M3(M) — Ms(Hy) ®©)

Bonpocwi u 3a0auu ona camoxonmpons

Yo Ha3bpIBalOT 3KBUBAJICHTOM BeEllleCTBA?

Yro Ha3pIBaeTCsA YKBUBAJIEHTOM BELECTBA?

Kak onpenenuts SKBUBAJIEHT BEIIECTBA B XUMHUUECKHUX COSAUHEHMSIX ?

Yo nokasplBaeT SKBUBAJIEHT B XUMUYECKUX PEAKIUAX.

Urto Ha3bIBaeTCsl MOJISIPHOM Maccoil akBuBaneHTa? B kakux equHUIIAX OHA U3MepsieTCs ?

Kak onpenenuTs KOIM4ECTBO SKBUBAJIEHTa?

Urto Ha3bIBaeTCs SKBUBAJICHTHBIM 00bEMOM BelllecTBa?

Kak onpenennTs 5KBUBAIIEHTHBIN 00beM ra3000pa3zHoro BeriecTBa?

Uemy paBeH HKBMBAJEHT M HKBHUBAJEHTHAas Macca Bojopoaa, kuciopona? Kakoih o0bem

3aHMMAET HKBUBAJIEHT BOJOPOJa, KACI0poaa?

Omnpenenure SKBUBAJIEHThl U 3KBUBAJIEHTHBIE MACChl JIEMEHTOB B CIEAYIOIIUX COEAMHEHUSX:

HF, H20, NHa.

11. Haiite popmMynHpoOBKY 3aKOHA SKBUBAJIEHTOB.

12. B yeM npuyMHa TOTO, YTO SKBUBAJIEHT JIEMEHTA YacTO HE SIBJIAETCS MOCTOSHHON BEIMYMHON?

13. Kakass B3aMMOCBSI3b MEXKIy MOJSIPHOW MAacCOH, BAJICHTHOCTHIO M DKBHBAICHTHOH MAaccoit
areMeHTa’?

14. Bcerpaa nu mocTostHHA Macca 3kBuBasieHTa? [IpuBenure npuMepsl.

15. Kakue napamerpsl (lepeMeHHbIE) XapaKTepU3YIOT COCTOSIHUS ra3a?

16. K pactBopy, coaepkameMy | T COJISTHOH KHCJIOTBI, MIPHOABHIN PACTBOP, COJEpKammi 1 T
TUAPOKCUAA HaTpusl. ByJeT nu noaydeHHsI pacTBOpP HEUTPAIbHBIM, KUCIIBIM WIN IIETOYHBIM?
OTBET NOATBEPIUTE PACUETOM.

17. Ckombko MoOJIel IKBHBAJICHTOB IIMHKA BCTYIUJIO B PEAKIIUIO C KHUCIOTOM, €CIIM TPH STOM
BBIIETTWIIOCH 2,8 11 BOJOPOAA IIPH H.Y.?

18. BerumcimuTe MOMSPHYIO Maccy SKBHBANEHTOB MeTaina, eciu 1,168 ¢ 10 kr ero BHITECHSIOT 13
kucnotsl 438 » 1072 M3 Boopoa, msmepennoro npu 17 °C u naBnenuu 98642 Ila.

19. Ilpu B3aumoneiictBum 6,75 r Metamuia ¢ cepoil oopazoBanock 18,75 r cynbpuma. Paccuuraiite

MOJISIPHYIO MAacCy SKBHBAJIEHTOB METaJLIA.

©CoNoR~wWNE

-
©

BKCHepI/IMeHTaHLHaﬂ 4acTb



He]lb pa60mbl: ONpeCACINTh OKBHUBAJICHTHYIO MacCCy MCTaIa IO KOJUYCCTBY BBIACIMBUICTOCA
BOAOpPOJa, CPABHUTH MMOJIYUCHHOC 3HAYCHUC C TCOPCTUYCCKUM.

Ilpubopwer: GapomeTp, TEpMOMETp, BOJIOMOMETpHYECKas ycTraHoBka (puc. 1): mpobOupka (1),
ra3o0TBoAHas TpyOKa (2), OropeTka (3), xuMudeckasi BOpOoHKa (4), yKpeIJIeHHbIC Ha IITATUBE.

Peakmueni: pactBop coisiHoi kucinotel HCI, metamn Mg.

Puc. 1. Ilpudop aJist onpeaesieHusi IKBHBAJIEHTAa MeTallIa

IMopsinok BbINOJIHEHHS PadOTHI

1. IlonyuuTs y npernoaaBaresns HaBECKy MeTaslia.

2. OmpenenuTh yCIOBUS IKCIIEPUMEHTA!

— TeMIepaTypy o TepMOMETPY;

— arMoc(epHOe aBiIeHue o 6apoMeTpy, HaXOIAIeMYCs B J1a00OpaToOpuu.

3. 3akpbITh MpoOOUPKY MPOOKOW OT Tra300TBOAHON TPYOKM W OMpEAeNUTh HaudaldbHBIH ypPOBEHD
KUIKOCTH B OropeTke (Viau).

4. CHaB npoOUpKy ¢ npudopa, 3aNOJHUTH €€ Ha Y4 CONSHOM KUCIOTOH. 3aTeM OBICTPO OMYCTUTh
MeTaJII. 3aKPBITh TPOOUPKY MPOOKOM OT ra300TBOIHON TPYOKH, ITOCIIE YeTO 3aKPEIUTh Ha MECTO.

5. HaOmronmaTe pacTBOpeHHME MeTalsla W BbIAEICHHE BOJOpoJAa. Briaensromuics BOAOPO.
coOupaercs B OIOpeTKe.

6. [Tocne npekpatiieHus BbIEIEHUS BOJIOPOJIAa 3aMEPUTh KOHEUHBIH YPOBEHb )KUJIKOCTH B OIOpETKe
(VKOH.)-

7. OdopMUTH MOTYYCHHBIC JAHHBIC B BUJIE IIPOTOKOJIA IO 00pasity (cm maban.2).

Tabnuna 2
IIpoToko.s BbINOJHEHHUSs JIA00PATOPHOH PadoTHI
No Haseanue O6osnauenue | Benuuune | Eounuyvl
usMepeHus.
1 Macca Meraia m r
2 TemnepaTypa onbiTa t °C
3 AGconoTHas TeMIlepaTypa onbITa T K
4 ATMOcC(epHOe TaBIeHHe P MM PT. CT.
5 ATMochepHoe TaBlieHne P ITa
aBJICHUE HACBILIEHHOTO BOASHOTO

6 A " a Pio MM pT. CT.

napa IpH TeMIIepaType OmbITa
7 [MTaprmansHOE AaBICHHE BOIOPOIA P, MM pT. CT.
8 [TapunanbHOE AaBIEHHUE BOAOpPOAA PHz ITa
9 Ncxonupiil ypOBEHBb KUJIKOCTH Viaq MIL

B OIOpeTKe
10 KoHeuHblit ypOBEHb KUJAKOCTH Vion MII

B OIOpeTKe
11 OO6beM BBLAETUBILEr0Cs BOJOPOa V,, M

2
IIPU TEMIIepaType OMmbITa




VH 2 =VKOH. _VHaq.
12 O0beM BbIIETUBIIETOCS BOJOPOIa Vo, 1
IIPH H.y. ’
13 Macca BBIICIIUBIIETOCS] BOAOPOIA m,, r
14 DKBHUBAJIIEHTHAsI Macca BOJIOPOJa Ma,HZ I/MOJIb
15 DKBHUBAJICHTHBIH 00BEM BOIOpOIa Va,HZ 7/MOJb
16 OKBUBAJICHTHAsl Macca MeTajia M Mo I/MOJIb
TeopeTUIecKas
DKBHUBAJICHTHAsI Macca MeTalia
17 IIpaKTU4YecKas M 3 Me(r) I/MOJIb
a) yepe3 Maccy BOJOpO/a;
0) uyepe3 00beM BOJIOPOJIA TIPH H.Y.
18 Ommbka onbiTa AD %

8. HamucaTp ypaBHEHHE peakIMH MEXIy METalioM (MarHUeM) M pPacTBOPOM COJISHOM
KHCJIOTBI.

9. Bce pacueTsl o IpUBEACHHBIM HIDKE (hOpMYyTiaM IPOU3BOIUTH B OTUETE.

10. Cnenatrp BbIBOJ 1O pabote. OOBACHUTH OTKIOHCHHE IPAKTUYECKOTO 3HAYCHHUS OT
3HAYEHUSI TEOPETHYECKOTO.
Pacuernl

1. Onpenenuth napuuagIbHOE AABJICHUE BOJIOPOA 0 opmyiie:

PHZ = P_PHZO-

JlaBiieHre HACBILIEHHOTO BOSHOTO Mapa ( PHzO ) cMoTpuTe B Tabi. 2.

2. OObeM BBIIENMBILErOCS BOJOPOAA, NPU HOPMAIBHBIX YCIOBHUSX (H.y.), paccuumrtarh IO
00BbEeTMHEHHOMY Fa30BOMY 3aKOHY:

T T

0

PV, PV

rie Po — atMocdepHoe naBieHre Npu HOPMaJIbHBIX YCIOBHSX;
Po =760 MM pt. ct. = 101325 I1a;
T, — Temneparypa Ipu HOPMaJIbHbBIX YCIOBUSX, 1o = 273 K;
Vo — 00BbeM BOJI0pO/1a, U3MEPEHHBIIN NP HOPMAJIBHBIX YCIOBHUSX, MJI;
P — atmocdepHoe naBieHue Mpu ycaoBUAX OIBITa, MM PT. CT.;
T — TemmepaTypa IpH yCIOBUSX OMbITa, K;
V — 00beM BOJI0pOIa, M3MEPEHHBIN IPU YCIOBUSAX IKCIEPUMEHTA, MJI.

3. Maccy BbIEIMBILIErOCs BOJOPOJA PAcCUUTATh IO YPAaBHEHHMIO COCTOSHMS MJEAIbHOTO Tras3a
(ypaBuenune MenneneeBa — KnaneiipoHna):

pv ="RT
M

rne R — ynuBepcanbHas razoBas noctosiaas (R = 8,3144 Ix/moib-K);
m, M — macca u MoJiIpHast Macca ra3o00pa3Horo BEIecTBa, T'; I/MOJb;

T — remnieparypa omnbiTa, K;

P — naBnenue Bojoposa npu TeMieparype onbita, Ila;

V — 066eM BOJIOPOJIA TIPH YCIIOBHSX SKCIIEPHMEHTA, M-,



4. TTonb3ysich 3aKOHOM SKBHUBAJIIEHTOB, OMPEIEIUTh MPAKTUIECKOE 3HAUEHUE YKBUBAJIEHTHOM MacChI
MeTajula 4epe3 Maccy BOoJI0poJia 1 00eM BOAOPOA.

ml _ m2 ml _VO,Z

MB,l M9,2 1 M3,1 V3,2 ,

rae miu M» 1 —Macca 1 9KBHBaJICHTHAs Macca MeTalia, T'; IT/MOJIb;
m2 u M»> — Macca 1 SKBHBAJIEHTHAs! Macca BOAOPO/a, T'; T/MOJIb;

Vo2 1 V32 — 00b€M BOAOPOAA TP HOPMAJIBHBIX YCIOBHSX M SKBUBAJIEHTHBIA 00bEM BOAOPOA, II;
JI/MOIJIb.

5. Beruncnuth TEOPECTUUCCKOC 3HAYCHUC SKBUBAJICHTHON MacChl MarHust

M _
O,Mg(rr .
BAJIEHTHOCT b

6. Ilo MOJIYYCHHBIM 3HAYCHHUAM YCTAHOBUTD OH_II/I6Ky OKCIICPUMCHTA:

AQO/ _ MB,Me(T)—MS,Me(n) 100

o
9,Me(1)

Tabnuua 3

JlaBjieHHe HACBILEHHOT0 BOASIHOTO Mapa NpH Pa3iuYHbIX TeMIepaTypax

T, | P(H20), | P(H20), |T, P(H20), P(H20), |T, P(H20), P(H20),
°C klla | mmpr.cr. | °C klla MM pT.cT. | °C klla MM PT.CT.
10 | 1,226 9,2 15 1,706 12,8 20 2,333 17,5
11 | 1,306 9.8 16 1,813 13,6 21 2,479 18,0
12 | 1,390 10,5 17 1,933 14,5 22 2,639 19,8
13 | 1,493 11,2 18 2,066 15,5 23 2,813 21,1
14 | 1,599 12,0 19 2,199 16,5 24 2,986 22,4

OO0pa3zer] 3a1aHuil U1 BBINOJIHEHUS Ja00paTOPHOIM pabOTHl M MPUMEPHBI TepeyeHb BOMPOCOB /s
€€ 3alUTHI [10 TEME
«TemnmnoBble 3()(heKThl peakiuii pacTBOPEHUSI»

Metoanyeckoe onMcaHue BhITOJHEHHE paboThl cMoTpuTe 11.6.1.2.6 Skumosa, I'. A. Xumus
: 1ab. npaktuky™m / denep. areHTCTBO *k.-1I. TpaHCIL., UpKkyT. roc. yH-T myTeit coobur.. MpkyTck :
HpI'VIIC, 2014. - 99c¢. (ctp. 14-20).

Bonpocwt onsa noozomosku
Urto Ha3bIBaeTCs TepMOAMHAMUYECKON cucTteMoit? Knaccudukarus cucrem.
2. Uto ompenenstoT mapameTrpel cucteMbl? Kakue mnapaMeTpbl XapaKTepU3yIOT COCTOSHUE
cucteMbl? Kakue mapamMeTpbl OTHOCATCS K HHTEHCHUBHBIM, a KAKHE — K SKCTCHCUBHBIM
Kakue BenmnumHbI XapakTepU3ylOT COCTOSIHUE cucTeMbI? Kak OHM Ha3bIBatOTCS?
JatiTe onpenieneHre OHIATHAM GHYMPEHHSS dHep2us, menioma, paboma.
5. KakoB (pusuieckuii cMbICII BHYTpEHHEH YHEPTHH CUCTEMBI KaK (DYHKIIUU COCTOSTHUSA? MOXKHO JIH
3HAUYCHHWE BHYTPEHHEH YHEPTUU CUCTEMbl HAWTHU OMBITHBIM ITyTeM?
6. Kakoii 3aKOH JISKUT B OCHOBE TEPMOXUMUU? 3alUIINTE €r0 MAaTEMAaTUYECKOE BBIPAKEHUE.

=

~ow
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11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,

25.

26.

217.
28.

. IlpumMeHeHne TepBOro 3aKOHAa K «HM30MpoleccaMm» B HACATHHOM Ta3ze: H30TCPMHUYCCKHUH,

U30XOPHBIN, N300apHBIH.

. JlaiiTe onpeenenne MOHATHSI «TETI0BOM (D PEKT peakmum»?

. Kakue ycrnoBust Ha3pIBaroTCs CTaHJAPTHBIMHU.
10.

Uto uzyuaer tepmoxumusa? Kak Ha3bIBarOTCA ypaBHEHUs peaklMil, B KOTOPbIX  YKa3aHbI
TETUIOBbIE (PQEKTH U arperaTHoe cocTosiHue BemiecTB? Kakumu cBoiicTBamMu 00J7aIalOT 3TH
ypaBHEHUS?

3akon ['ecca u cinenctBust u3 Hero. [IpuMeHeHre 3TOro 3aKkoHa K XMMHYECKUM MporeccaM (8
YuebHuKe nocmompume, KAk NPUMEHSAENCsl SMOont 3aKOH)

Uto Ha3pIBaeTCA CTAaHAAPTHON TEIUIOTONW 00pa3oBaHUs BellecTBa?

Uro Ha3bpIBaeTCs CTaHAAPTHOM TEIUIOTOM cropaHus BelecTBa’?

Uto Ha3bIBaCTCS YACIBHON TEIJIOTON Cropanus?

Urto Ha3bpIBaeTCs TEIIOEMKOCTHI0? BUJIBI TEMII0EMKOCTH, UX B3aUMOCBS3b MEXAY COOOM.

Kak 3aBucut TermioBoil 3¢gdekt peakuuu oT Temreparypbl. 3anumurte 3akoH Kupxroda B
Qg depeHraIbHON 1 HHTErpalbHOM opmax
Kaxkue npoueccsl Ha3bIBAIOTCSl CAMONPOU3BOJIBHBIMU, HECAMOIIPOU3BOJIbHBIMU?

Chopmymnupyitte nocrynat Tomcona, nocrynat Knaysuyca? O uem roBopsrt 3TH NOCTYaThI?
Bropoii 3ak0H TepMOIMHAMUKH.

Uro sBAseTCS] KpUTEPUEM CaMONPOU3BOIBHOCTH JIJIs1 H30JIMPOBAHHOM cHCTEMBI?
Uro naszwiBaetcs (azoii? Uto Ha3biBaeTCs (ha30BbIM MepexoaoM?

Tperuit 3aK0H TEPMOJAUHAMUKH. AOCOIIOTHBIE 3HAYEHUS CTaHJAPTHBIX SHTPOIMI BEIIECTBA.
UTto Ha3bIBaeTCs CTaHAAPTHOM SHTPOINUEN BelecTBa?

Kak onpenensercs u3MeHEHHE SHTPOIUU CUCTEMBl B PE3yJbTaTe IMPOTEKAHUS ONPEIEICHHOIO
Mpoliecca B CTAHIaPTHBIX YCIOBUSX?

Kakoit QyHKIuEH COCTOSIHUS OLIEHUBACTCS NPUHIMIHAAIBHAS BO3MOXKHOCTD IPOTEKAHUS
XUMUYECKON peakuuu B CTaHAAPTHBIX YCJIOBUSX B 3aKpbITOM cucteme? YcioBHe
CaMOIIPOU3BOJIBHOCTH IPOLIECCa.

[TpoumnnmtocTpupyiite npumepaMu ToT (HakT, YTO HApPaBIECHUE XUMUYECKOTO MPOIlecca 3aBUCUT U
OT DHTPOMUIHOTO, ¥ OT SHTAIBIUIHOTO (HaKTOPOB?

Uro HazbIBaeTcs cTaHapTHOU sHeprueit ['md6ca oOpa3oBanus BeniecTa?

Kak onpenensercs namenenne cBoo6oHou sHepruu ['nd6ca cucteMsl B pe3ysbTaTe IpOTEeKaHUs
OIPEIEIIEHHOTO MPOIlecca B CTAHIAPTHBIX YCIOBUSAX?

OO0pa3zer] 3a1aHuil U1 BBINOJIHEHUS 1a00paTOPHOI pabOTHI U IPUMEPHBIN MEpedeHb BOPOCOB JUIs

€€ 3alIMTHI 110 TEMC
«I/I3yquI/Ie BJIMAHNA KOHIOCHTPAIUH BCUICCTB U TEMIIEPATYPhI Ha CKOPOCTb XHUMHYECKOMN peaknuun
U XUMHUYCCKOC PABHOBCCHULCH

Meroandeckoe onrcaHue BBITOJHEHUE padboThl cMoTpuTe 1m.6.1.2.6 Sxumona, I'. A. Xumus
nab. mpaktukym / denep. areHTCTBO XK.-1. TpaHCH., MpKyT. roc. yH-T myTeit coobmr.. UpKyTck :

UpI'VIIC, 2014. - 99¢. (ctp. 21-28).

Bonpocwt ona camoxkonmponsn

=

wn

No ok

Kakne peakuny Ha3pIBatOT TOMOT€HHBIMH, KAKHE T€TEPOTr€HHBIMU?

Kakune peakuiny Ha3bIBAIOTCS 0OpaTUMBIMU, KaKue HEOOPATUMBIMU?

B kakux cimyyasix peakius MpoTekaeT npakTuyecku 10 koHna? Kakue HeoOXoauMBbl 1711 3TOTO
yCII0BUS?

UYro n3yyaer npeaMeT «XUMMUYeCKass KHHETUKa»?

UYto Ha3bpIBaeTCAd «CKOPOCTHIO XUMUYECKOMN peaKuu?»

Kakyro ckopocTh peakiuy Ha3bIBalOT UCTUHHOM, CpeHEe?

OT kakux (akTOpPOB 3aBUCHT CKOPOCTh XUMHUYECKOW peakuuu? Ilepeuucinute UX U KOPOTKO
OXapaKTEPUYHUTE.

Kak popmynupyercs 3akoH neiicTByromux Macc? K kakum cuctemMaM OH IpUMEHUM?



9.

10.
11.

12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.

23.

24.
25.
26.

217.

28.

29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Uem omianyaercss 3amuch KWHETUYECKOIO YPAaBHEHMS Il TOMOTE€HHBIX pEAKIUN OT
reTepOreHHBIX ?

Uto Ha3pIBaeTCs NOPSAIKOM PEAKIIMM U MOJIEKYJISIPHOCTBIO peakiuuu?

Kakoii ¢u3nueckuii cMbICT KOHCTaHTBI CKOPOCTH XUMHUECKoi peakunu? OT kKakux (pakTopos
OHa 3aBUCUT?

Yem 00bsACHSAETCS YBEIMYEHHE CKOPOCTU PEAKIIMU C POCTOM TEMIIEPATYPhI?

Urto Ha3bIBaeTCs SHEPruei akTUBaUu?

Kakum npaBunom onpenensercss 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPaTypbl?

Urto noka3bpIBaeT TeMIEpaTypHbIil KOd)PUIMEHT CKOPOCTH XUMUYECKON PeaKIu?

Kaxkas 3aBuCHMOCTE MEXy CKOPOCTBIO PEAKLIUU U BPEMEHEM €€ NTPOTEKaHUsA?

Haueptute Tpaduk 3aBUCHMOCTH CKOPOCTH MNPSIMOM M OOpaTHOW peakUWd OT BPEMEHH,
YKQ)KUTE COCTOSIHUE PABHOBECHSL.

Kakue peakuuu Ha3pIBalOTCA LEMHBIMU? YKaXKUT€ OCHOBHBIC CTaJuU JaHHBIX peakuuil. B
KaKHX YCJIOBUSAX OHH MPOTEKAIOT?

Kakue peakiuyu MOXHO OTHECTH K (POTOXUMHUYECKIM?

Kaxkoe cocrosiHne Ha3bpIBatOT XMMUYECKUM PaBHOBECHEM?

MOo’KHO 111 CKa3aTh, YTO MPU YCTAHOBJIEHUU PABHOBECUS XMMHMUECKasl PeaKIs MpeKpariaercs’?
Uro Ha3pIBaeTcsi KOHCTAHTOM XuMu4eckoro paBHoBecus? OT kakuxX (PakTOpOB 3aBUCUT
KOHCTaHTa paBHOBECHS?

Kak koHCTaHTa paBHOBECHs BBIPA)KAa€TCA YEpPE3 PABHOBECHBIE KOHLEHTpPALUU PEarupyrouux
BELIECTB?

KakoBbl 0COOEHHOCTH KOHCTAHThI PABHOBECHS ISl TETEPOT€HHBIX XUMHUYECKUX MPOIIECCOB?
Kak koHCTaHTa paBHOBECHS B3aUMOCBsI3aHa C U3MEHEHHEeM dHeprun [ 'nb0ca peakumn?

Kak Bnusier u3ameHeHue TemIiiepaTypbl Ha KOHCTAHTY paBHoBecusi? EcTb M B 3TOM ciyyae
aHAJIOTHA C TEMIIEPATyPHOU 3aBUCUMOCTBIO KOHCTAHThl CKOPOCTH XUMHYECKON peaKkiuu?
W3meHuTCs 1M COCTOSIHUE PAaBHOBECHS IPU BBEJICHUU B PEAKLIMOHHYIO CMECh KaTalau3aropa?
Kakoii BbIBOZ ciie/lyeT c/iesiaTh O BIMSHUYU KaTalu3aTopa Ha KOHCTaHTY paBHOBeCHUs?
ChopmynupyiiTe mpaBuiao [Jisi ONpEAENCHUS HANpaBlICHUS CMEIICHHUS PaBHOBECHS MIpH
M3MEHEHUH JaBJICHUS B PEAKIUAX MEX1y ra3000pa3HbIMH BEIIECTBAMHU.

Kak BiauseT m3MeHEHHE KOHUEHTPAallMM OJHOTO W3 BEIIECTB HAa CMELIEHUE DPABHOBECUS B
TOMOT€HHOI cucreme?

KakoBo BiMsHHME MU3MEHEHMsI TEMIIEPATyphl HA CMEILEHUS PAaBHOBECHS B 3K30TEPMUYECKUX H
SHAOTEPMUUYECKUX PEaKLUsIX?

Cdhopmynupyiite B 00111eM BHJIe TPUHIMITEI cMeleHus paBHoBecus (mpunuun Jle [lartense).
Kaxoe siBneHue Ha3bpIBalOT KaTaIn3oM?

Yro Takoe karanuzarop?

[IpuBeauTe npuMepsl KaTATUTHUECKUX XUMUYECKUX pPEeaKLIUn?

UTO Takoe MONOKUTEIbHBIN U OTPUIIATENbHBINA KaTan3?

Kaxkoe onpenenenne MOXKHO 1aTh HHTUOUTOPY?

Kak karanu3zaTop BIusieT Ha YSHEPTUIO AKTUBALIMA XUMUYECKON peakuuu?

Uem oTnuvaeTcsi TOMOT€HHBIN KaTan3 OT TETEPOreHHOTO?

B yem ocobeHHOCTH (pepMEHTATUBHOTO KaTain3a?

B yem cymHocTh U30MpaTENbHOCTH KaTaIn3aTopoB?

B yem 3akitogaercs 1eficTBe HHTMOMTOPOB XUMHUYECKUX PEaKIIii?

Kaxkne BemecTsa Ha3pIBatOTCS MPOMOTOpPamMu?

Yro Takoe KaTaIUTHUECKHE s11b17

OO0pa3zer] 3a1aHuil U1 BBINOJIHEHUS Ja00paTOPHOI paboTHI M TPUMEPHBII TepeyeHb BOIPOCOB JIJIs

€€ 3alIUTHI 110 TEMC
«oHHO-00MEHHBIC pcaknuu B paCTBOPECH»

Metoanueckoe ONucaHue BBITOJHEHHE padoThl cMoTpuTe 1.6.1.2.6 Skumona, I'. A. Xumus : n1ab.
npaktukym / dexep. areHTCTBO X.-A. TpaHcm., Mpkyt. roc. yH-T myTeil coobmr.. Mpkyrck
HpI'VIIC, 2014. - 99c¢. (ctp. 33-36).
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Urto noHnMaeTcs noj 3JIEKTPOIUTHUECKON IUCCOoLMaliel BEIECTB B pacTBopax?

Kakue gakTopsl criocOOCTBYIOT 3IEKTPOIUTUYECKON TUCCOLMALIMY BEIIECTB B pacTBOpax”?
OOBsicHUTE TPOIIECC DIEKTPOTUTHUECKONW AMCCOIMAUN B BOJAE BEIIECTB C MOHHBIM THUIIOM
ces3u? [IpuBenure npumepsl.

Kak npoucxoaur 3iaeKTpoiauTHYecKas JUCCOLMALUS B BOJE BEIIECTB C KOBAJIEHTHBIM THUIIOM
ces3u? [IpuBenure npumepsl.

VYkaxxute QakThl, CBUACTEIHCTBYIOIINE O THAPATAIIIN HOHOB B BOJHBIX PacTBOpaXx.

N3n0xnute 0OCHOBHOE MOJIOKEHUE TEOPUU JIEKTPOJUTHUECKON aucconanuu. Kakue Bemectsa
OTHOCSITCS K DJIEKTPOJIUTAM U HEAJIEKTPOJIUTaM?

Kak 0OBsICHAET TEOpHs ANIEKTPOIUTUYECKON JUCCOIMALMU OOILIMe CBOWCTBA: a) KUCIOT; 0)
OCHOBAaHM1?

Uto BeIpakaeT CTENEHb 3JIEKTPOIUTHUECKON Auccolanun’?

Uro mnoHUMaeTcs TMOJ «KaXYHIEHCs» CTENEHbIO AIIEKTPOJMTUUYECKONH JIMCCOLMALINU,
KodpunmeHT aktuBHOCTH? YTO XapakTepu3yeT K03(hHUITUEHT aKTUBHOCTH?

UTto Ha3bIBaIOT HOHHBIM MTPOU3BEACHUEM PACTBOPA U KaK OH OIpeaenseTcs?

MosxHO 5 paccMaTpuBaTh MPOLECC AMEKTPOJIUTUYECKON IUCCOLMALMU Kak OOpaTHMYyOo
peakiu?

Uro BBIpaKaeT KOHCTAHTA AJICKTPONIMTHICCKON nucconmanun? Kakyro wHPOpMAIo MOXKHO
MOJIYYUTh U3 €€ 3HAUCHUs?

Kak cBs3aHa creneHb SJEKTPOIMTUYECKON AMCCOLMAIMM CJIadoro 3JEKTPOJIUTa C €ro
KoHIleHTpauuei B pactBope? ChopmynupyiiTe «3akoH pa3z0aBICHU.

Kakum 00pa3oM MOKHO CMECTHTh PABHOBECHE DJICKTPOIUTUICCKON TUCCOIHMALINH?

Kakue 371eKTpoauThl HOABEPraloTcs CTYIEHYaToON AUCCOIUAIINH B pacTBopax?

[Touemy HEKOTOpBIE TUAPOKCHIBI MTOTYIHIIN Ha3BaHHE aM(POTEPHBIX?

Kak tun aucconuanuu u cuia riAPOKCUAA 3aBUCIT OT MOJSPHOCTH cBsizeit  H-O-D27?

Urto Ha3bIBaeTCsl HOHHBIM TTpou3BeieHneM Boibl? Kak oHO onpenensiercs?

OOBsicHUTE, KaK 3aBUCUT BEJIMYMHA HOHHOTO IPOM3BEICHUS BOJbI OT TEMIIEPATYPhI?

Kak onpenensiercst Bogopoansiii nokaszateins (pH)? [loueMy MOXKHO OrpaHUYNUTHCS BETUYUHON
pH B onpenenenuu cpeabl (B TOM YUCIIE U IIEIOYHON)?

Hokaxwure, uto pH + pOH = 14.

YeMy paBHAa KOHLIEHTPALMs MOHOB BOJOPOJA M THAPOKCHI-MOHOB B KHMCIIOW, HEUTPAJIbHOU U
HIEIOYHOM cpene?

Kak n3mennTcs pH Kucnoro niam meaoyHoro pacTBopa Mpu U3MEHEHUHN KOHIIEHTPAIlMi HOHOB
Bojopoaa B 10 paz?

Jaiite omnpenencHue NOHATHIO «MHAUKaTOp». Kakue MHAMKATOPHI BBl 3HAETE, JUISl YETO OHM
ciyxat? Yem elre MOKHO OTMPENIETUTh Cpely pacTBopa’?

Kakas peakuus Ha3bpIBaeTCs peakiuein oomeHa?

B kakux ciydasx BO3MOXHO NpPOTEKaHME OOMEHHOH peakIuu MeXAY 3JIEKTPOJUTaMH B
pactBopax?

KakoBa ¢opma 3amucu B MOJIEKYJISPHO-MOHHBIX YPaBHEHHSX CHJBHBIX 3JIEKTPOJIMUTOB,
MaJIOJUCCOLMUPOBAHHBIX BEUIECTB, TPYAHOPACTBOPUMBIX COEUHEHUN U Ta30B?

OOpa3zer1 3a1aHuil U1 BBINOJIHEHUS Ja00paTOpHOI pabOTHI U PUMEPHBIH MEpedeHb BOPOCOB JUIS

€€ 3alIUTHI 110 TEME
«FI/IIlpOJ'II/IB coJleil. q)aKTopBI, BJIMAIOIIUC Ha TUAPOJIN3»

Metoaunueckoe ONucaHue BBIOTHEHHE padoThl cMoTpuTe 1.6.1.2.6 Sxkumona, I'. A. Xumus : nab.
npakTukym / dexep. areHTCTBO XK.-A. TpaHci., Mpkyr. roc. yH-T mytei cooOmr.. Mpkyrck
HpI'VIIC, 2014. - 99c¢. (ctp. 35-41).

Bonpocwt ona camokonmponsa
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MOHO 1T CUUTATh TUAPOIU3 OOMEHHOU peakiiell pacTBOPEHHOIO BELIECTBA C PACTBOPUTEIEM
— Bonon? Kakue apyrue onpezaenenus Bel MoxkeTe nath THAPOIN3Y?

Kakwue tumbl ruiposinsa B 3aBUCUMOCTH OT COCTaBa COJIEH U3BECTHBI?

Kak ruznponusyercs coiap 00pa3oBaHHasi CUJILHBIM OCHOBaHHEM U ¢1a00il KUCIOTON? 3anuiuTe

JUIsl HEE BBIPAXKEHME JUIsl ONIPEIETICHNsI KOHCTAHThI THIPOJIN3a.

Kak mporekaer ruaposu3 i coiau, 00pa3oBaHHON cIabbIM OCHOBAHUEM M CHIIBHOM KHCIIOTOM?

Kak B 3TOM ciryyae BBIMISIAUT KOHCTaHTA FHAPOJIN3A.

Kaxkwue conu He noasepraercs ruapoiausy? [louemy?

Kak rugponusyrorces conu 00pa3oBaHHbIE clIaObIM OCHOBAHUEM U €1a00i1 KuciaoToi? MoxHO iu

YTBEPXkAATh, YTO TaKas COJIb HE IOABEPraeTcs rUApOIu3y?

Kaxkue conu nogsepraroTcsi HOJIHOMY TUAPOIU3Y?

[Muaponu3 Kakux conieil npoTekaeT cryneH4yaro?

UYro Ha3bIBaeTcs cTeneHbro ruaponns3a? OT 4ero 3aBUCUT BEJIMYMHA CTENEHU THPOJIN3a, Kak

OHa onpenenserca’?

Kakue axTopsl BIUSIOT Ha CMELICHHE THApPOoIn3a?

OO6pasern 3a1anuii 475 BBIMOTHEHUS Ja00PaTOPHOI pabOThI U IPUMEPHBIIA MTepeUeHb BOPOCOB IS

€€ 3allIUTHI I10 TEMC
«OKHCINUTEIBHO-BOCCTAHOBUTEIIBHEIC IIpoueCChl B paCTBOpaAxX»

Meroaudeckoe onrcaHUe BBITOJHEHUE pa0doThl cMoTpuTe 11.6.1.2.6 SIkumona, I'. A. Xumus

: m1a0. mpaktukym / ®@enep. areHTCTBO XK.-A. TpaHCH., UpKyT. roc. yH-T myTei coodmr.. MpKkyTck :
HpI'VIIC, 2014. - 99c¢. (ctp. 67-72).
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Bonpocwt ona camokonmponsa

Kakue peakuiuu Ha3bIBalOTCS OKUCINTENIbHO-BOCCTAaHOBUTENBbHBIMU? [IpuBeanTe npumepsl.
Kak xnaccuduuumpyrores atu peakuun?

Kaxue peakuiny Ha3pIBalOTCS MEXMOJIEKYISIPHBIMU? OTBET NOATBEPAUTE IPUMEPAMHU.

Kakue peakuiny oTHOCSTCS K BHYTPUMOJIEKYIApHbIM? OTBET NOATBEPANUTE IPUMEPaMH.
Kaxue peakiny Ha3pIBalOTCS PEAKIMSIMU TUCIPOIOPLIUOHUPOBAHUS?

Jaiite ompeseneHue CIEAYIONUM IHOHATHUSM: CTENEHb OKHCIEHUS, MPOLECC OKUCIECHUS U
IIPOLIECC BOCCTAHOBJICHNUST; OKUCIUTEIb U BOCCTAHOBUTEID.

Kak omnpenenuTs cTerneHb OKUCIEHUS JJIEMEHTa B MOJIEKYJIe, B YacTUle?

Kak u3MEHAIOTCS OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBAa IPOCTBIX BELIECTB B
3aBHCHMOCTH OT MOJIOXEHHUSI COOTBETCTBYIOIIMX 3JIEMEHTOB B nepuoaudeckoi cucreme JI.U1.
Menpeneesa? IIpuBenure npuMepsl TUIIMYHBIX OKUCIUTEIEH U BOCCTAHOBUTEIIEH.

[lokaxure Ha mnpuMepax, Kak H3MEHSIOTCS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWMCTBA
COEUHEHMH 2JIEMEHTA B 3aBUCUMOCTH OT €70 CTEIIEHU OKHCIICHUSI.

[lo xakuM mpU3HAKaM MOKHO OTHECTH TO WJIM WHOE BELIECTBO TOJIBKO K OKHCIUTEISM,
TOJIBKO K BOCCTAaHOBUTENSIM WM K BEIECTBAM, MPOSBISIIOIIMM JBOMCTBEHHbIE CBOMCTBA?
[IpuBenuTe MpUMEpBL.

Kak cocTaBisitoTcsi ypaBHEHUSI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX MPOLIECCOB C MOMOIIBIO
METO/1a 3JIEKTPOHHOT0 OanaHca?

YTo JIEKUT B OCHOBE 3JIEKTPOHHO-HOHHOI'O METO/1a COCTABJIEHHS YPAaBHEHUI?

B kakux cinyyasx ueiaecooOpa3Ho MoIb30BaThCs TOJIBKO METOJIOM MOTYPEaKIuii?

B 4yem npeumyIecTBo 3TOro METoAa Nepe METOJ0M AIEKTPOHHOro Oananca?

Kakue cyiiecTByroT nmpaBuiia Mpy COCTaBICHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKlnui
C UCIIOJIb30BaHUEM METO/1a HOHHO-3JIEKTPOHHOT0 Oananca?

Kaxue gakTopsl BIUSAIOT HAa MPOTEKAaHUE BOCCTAHOBUTEIbHO-OKUCIUTENbHBIX PEAKIIHi?

Ha npumepe BoOcCTaHOBIIEHHs II€pMaHraHaTa KaJldsg [IOKaXHUTE BIMSHUE Cpeapl Ha
MPOTEKaHNE BOCCTAHOBUTEIbHO-OKUCIUTEIbHBIX PEAKIUH.

Kakumu kucnoramu 00bIYHO co3iaercs kucias cpena? [louemy?



19. Kak KOHIIEHTpanusi OKHCIUTENSI 1 BOCCTAHOBUTEIIS BIMSET HAa COCTAB MPOIYKTOB PEAKIHH?
20. Kak coctaB npoayKTOB 3aBUCUT OT KOHIICHTPALUU U CTETICHU pa30aBiIeHUs KUCIOT?

21. UYrto Ha3bIBaeTCs SKBUBAJICHTOM okuciuTens? Kak ero onpenenurs?

22. Yto Ha3pIBaeTCS SKBUBAJICHTOM BoccTaHoBuTeNs? Kak ero onpenenuts?

O6pasern 3a1anuit 4715 BBIMOTHEHUS 1a00PaTOPHOI pabOThI U IPUMEPHBII MTepeueHb BOMPOCOB IS
€€ 3aILUTHI 110 TEME
«DNEKTPOIU3»

Metoanyeckoe onucaHue BBITOTHEHHE paboThl cMoTpute 1.6.1.2.6 SAxumosa, I'. A. Xumus

: m1ab. mpaktukyM / denep. areHTCTBO X.-A. TpaHcm., MpkyT. roc. yH-T myTei coobmr.. Mpkyrck :
HpI'VIIC, 2014. - 99c¢. (ctp. 74-85).

Bonpocwt ona camokonmpons

Uro Takoe snekTposin3? CyImHOCTh 31eKTpon3a?

Jlaiite onpesenieHne MOHATUSAM: KaToOM, aHOJI, KaTOJIHBIN Mpoliecc, aHOAHBIN TPOIEeCC.

DNEKTPOJIN3 PaCIIaBOB.

DNEKTPOIU3 PACTBOPOB AIIEKTPOIIUTOB.

B yem paznuume aeKTpoin3a paciuiaBa u pactBopa’?

KakoBa mocnenoBaTenbHOCTh BOCCTAHOBUTEIBHBIX MPOIECCOB HA KAaTO/AE IMPH DIIEKTPOIU3E

BOJHBIX PACTBOPOB JIEKTPOIUTOB?

7. KakoBbl 3aKOHOMEPHOCTH aHOJHBIX MPOIECCOB MPHU IJIEKTPOIM3E BOJHBIX PACTBOPOB
3IEKTPOIUTOB?

8.  Kakue MaTepuainbl HCIIONB3YIOTCS AJIS DJIEKTPOIOB IIPH AJIEKTpon3e?

9.  Kak nmpoucxoIuT 3JEKTPOIU3 C PACTBOPUMBIM 3JICKTPOI0M?

10. 3akonwr dapajes.

11. Yro Takoe BBIXOJ MO TOKY?

12. T'ne npumeHsIeTCS SIAEKTPOIU3?

ook wdE

O06pa3ern 3a1aHuil 715 BBIMOJTHEHUSI 1a00paTOpHOI pabOThl U IPUMEPHBIN MEpeUeHb BOIPOCOB IS
€€ 3aILUTHI 110 TEME
«Koppo3sus Meramios»
Metoanyeckoe onMcaHue BBITOJHEHHE paboThl cMoTpuTe 11.6.1.2.6 Skumosa, I'. A. Xumus
: 1a0. npaktuky™m / denep. areHTCTBO XK.-XI. TpaHcIl., UpkyT. roc. yH-T myTteit coobul.. MpkyTck :
UpI'VIIC, 2014. - 99c¢. (ctp. 86-91).

Bonpocul ona camokonmpons

UYro Ha3piBaeTcsa KOppo3uei? 3HaueHHe KOPPO3HH.

Krnaccudukaiys KOppo3nOHHBIX MTPOLIECCOB MO YCIOBUIM KOPPO3ZHOHHOTO MpoILIecca.
Knaccugukaius Koppo3HOHHBIX MPOLIECCOB MO XapaKTepy MOPaKEeHHs.

Xumnueckas kopposus. [lokaxure Ha nmpumepe.

Kakyro koppo3uio Ha3bIBalOT ra3zoBoii? OTBET NOATBEPANUTE IPUMEPAMH.
OnekTpoxumudeckas Kopposus. [lokaxxure MexaHU3M 2JIEKTPOXUMHUECKOW KOPPO3UH.
Ponb xaTona npu Koppo3uu.

Pose anonia npu koppo3uu.

Kakas koppo3us Ha3bIBaeTCsl KOPPO3UEHN C KMCIOPOIHOM JENoyspu3anuei?

[Ipu xakux 3HaueHussx pH Bo3MokHa KOppO3us C BbIAEIEHUEM BoI0poaa?
[TokaxwuTe, Kak MPOTEKAET KOPPO3Us MO KaIlJIeH BOBI.

Koppo3sus nznenuit, HaxXoAAMXCsl B HAIPSHKEHHOM COCTOSIHUU.

Koppo3us npu KOHTakTe ABYX METAJUIOB.

LCoNoOAEWNE
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TepMmonnHaMuyeckue NpeAanoChUIKH KOPPO3UH.

®akTophl, BIUSIONIME HA CKOPOCTh MPOTEKAHUS KOPPO3ZHH.

Kak 3aBUCUT CKOPOCTHh KOPPO3HHU OT KUCITOTHOCTH CPEBI?

Kak mpoTekaeT KOppo3usi B €CTECTBEHHBIX YCIOBHAX (aTMOC(epHas, MOA3eMHasi, KOPPO3Hs
OJIY K TafOIITUMU TOKaAMH )

Metob1 00pBOBI C KOPPOSHOHHBIMH Pa3pyIICHUSIMH.

3amuTHBIC MOKPBITUS: BUIBI, METOAbl HAHECEHHUSI, TPUMEHEHHUE.

Kakoe u3 mokpbITHi (KaToAHOE WM aHOAHOE) A(PQEeKTHBHEE 3allUINacT METal OT
KOppo3uu?

DNeKTPOXUMHYECKas 3alluTa: BUABl 1 MEXaHU3MBbI JIEHCTBUSI.

UYro Takoe nporekTopHas 3amuTa? I'1e ona npumensercs?

Kak 3amuTuth MeTamindeckoe COOpY>KEHHE OT KOPPO3UU MMOJ JEHCTBUEM OIY>KIAOIIMX
TOKOB?

Uro Ha3biBaeTca HHrHOUTOpaMu Koppo3un? Kakne HHrHOUTOPHI BB 3HAETE.

[Touemy B >kene3HOl OOYKEe MOXKHO XpPAaHUTh KOHIEHTPHUPOBAHHYIO M HENb3S XPAHUTh
pas0aBiieHHYIO cepHYIO KHCIIoTy? [loueMy HUKEIh yCTOWYMB B MIEIOYHOM cpene?

3.5 IlepeyeHb TeopeTHYECKUX BOMPOCOB K IK3aMEHY
(nIIs OTICHKY 3HAHMH )

Pa3zngen 1. OcHoBHBIE 3aKOHBI M IOHATHS XUMHH

1.

Nk w

9.

OcHOBHBIC TMOHATUS XUMUU (MOJIEKYyJda, aTOM, MIPOCTOE€ M CJOXKHOE BEIIECTBO, MOJb,
OTHOCUTEJIbHASA aTOMHAsl U MOJICKYJIIpHAs MaCCHhI.)
Kinaccel Heoprannueckux coenuHeHui. OmnpeneneHre, XMMUYECKUEe CBOMCTBA, NeHETUYECKas
CBS3b MEXIY HUMH.
THUnbl XUMHUYECKUX PEAKITAM.
3aK0H COXpaHEHUsI MaCCHI.
3aKOH ITOCTOSIHCTBA COCTAaBa.

3aKkOH KpaTHBIX OTHOIICHUM.

3akoH ABOrajipo, cieJCTBUs U3 3aKOHa ABOTaapo.
OKBHUBAJICHT. 3aKOH JSKBUBaJIEHTOB. OmpeneneHrne HKBUBAJICHTA CIOKHOTO BEIIECTBA.
MonsipHass Macca SKBHBAJIEHTAa M CIOCOOBI €€ OIpeAeNeHHs Uil MPOCTOrO0 U CIOXKHOTO
BEIECTBA. DKBUBAJIECHTHBIH 00BEM.
OCHOBHBIE Ta30BbIE 3aKOHBI.

Pa3pnen 2. Ctpoenue Bemecrsa

10

11.
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ATomM u ero crpoeHus. Mogenu crtpoeHus atoma: no Pesepdopny, bopy, coBpemeHHBIe
npeacraBieHus. [JoCTOMHCTBA M HEOCTATKHU KaKJIOM U3 3TUX MOJIEIICH.
KBaHTOBBIE uncHa: TIaBHOE KBAHTOBOE YHCIO, OPOMTANIbHOE KBAHTOBOE YHMCIIO, MarHUTHOE
KBAHTOBOE YHCJIO, CIMHOBOE. XapaKTePUCTUKA KBAHTOBBIX YHACEII U UX 3HAUECHUS.
CtpoeHne MHOTO?JIEKTPOHHBIX aTOMOB. [IpuHimn mMuHuMansHOM 3Hepruu. [IpuHnun 3anpera
[Taymnu. IIpaBuia Kiieukosckoro. ITpasuio ['ynna.
[lepunonnueckuii 3akoH U nepuoanyeckas cucrema. CTpykTypa NepuOJuYecKON CUCTEMBI.
Ilepuoanueckue CBOMCTBA 3JIE€MEHTOB. M3MEHEHHE aTOMHOIO pajanyca, SHEpryus HOHU3AINH,
CPOJZICTBO K 3JIEKTPOHY U AJEKTPOOTPULATEIBHOCTD.
Xumuyeckas cBsizb. OCHOBHBIE XapaKTEPUCTUKHU CBSI3H.
Buner xumumueckux cBaseid. MoHHas W MertajuiMueckas CBsA3b. VX XapakTepucTHKa U
OCOOCHHOCTY.
KoBasieHTHast cBs3b. Pa3HOBUJIHOCTH KOBAJIEHTHOW CBsA3€H. XapaKTepUCTHKA KOBAJIEHTHOM
CBSI3M (HAIPaBJIEHHOCTb, HACBIILIEHHOCTb, MOJISIPHOCTD ).
['ubpunuzamus. OCHOBHBIE TOJOXKEHUS O5TOM Teopuu (mozenu). OCHOBHBIC MPUHIIUIIBI
HUCIIOJIE30BAHUS DTUX MOJICIIEN.



19.

Tunbl KPUCTALTUYECKUX PEUIETOK, PEATM3YEMbIX B PAa3JIMYHBIX BEIIECTBAX. XapaKTepHUCTHUKA
CBSI3€EU B HUX.

Pasznen 3. OcHOoBHBIE 3aKOHOMEPHOCTH IIPOTCKAHUA XUMHUYIECCKUX IIPOIECCOB

20.

21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.

34.
35.

Tepmoaunamuka. TepmonuHamuueckas cucrema. Kiaccuukanus TepMOAMHAMHUYECKUX
CHUCTEM.

[TapameTpsl cCTEMBI U XapakTepucTHUecKrue GyHKIuu. Buasl mpomeccos.

BuyTtpenHnss sHeprus, Temiora, padora. OnpeneseHue, XapakTepuCcTUKa U UX B3aUMOCBS3b.
OHTaJbINS CUCTEMBI U €€ U3MEHEHHUS.

TennoBoii 3¢ ekt xumudeckoit peakuuu. TepMOXUMUYECKUE YPaBHEHUSI.

3akoH ['ecca. CnenctBusg u3 3akona ['ecca. TepMoxumuyeckne pacueTsl.

OHTpoOIHUs KaK Mepa HEYNOPSI0YEHHOCTH CUCTEMBI. 3MeHeHus: 3HTpONUU MPU XUMUYECKON
peaxkuuu.

Ouneprust ['m60ca u HampaBIEHHOCTh XMMHUYECKON peakuuu. DHeprust [ mbOca oOpazoBaHHA
BEILIECTB, XUMU4eckoi peakuuu. M3orepma Bant-I'odda.

Xummnuaeckasi KuHeTHKa. CKOpOCTh XUMHUECKOW PEaKINy: ONpeesieHue, (PaKTOPbI, BIUSIONIIE
Ha CKOPOCTb peaKLUu.

3akoH coxpaHeHusi Maccel. Kunernueckue ypaBHeHHs XuMmudeckoil — peakuuu. Ilopsaok
peakuun

Bnustaue Temmeparypsl Ha CKOPOCTh XuMuueckoi peakuuu. [Ipasuno BaT-T'odda.

OHeprus akTUBallMU. Y paBHEHHE AppeHuyca.

XHMHYECKOE paBHOBECHE. Y CIIOBUE HACTYIUIEHUS XUMHUUECKOI'O PABHOBECHUS B CUCTEME.
Koncranta xumuueckoro paBHoBecus. CrocoObl BBIPaKEHHMsS KOHCTAHTbI PpaBHOBECHS.
B3aumocBsI3p MEX1y KOHCTAaHTaMH PaBHOBECHS, BBIPA)KEHHBIMH Pa3JIMYHBIMU CIIOCOOaMHU.
@DakTOopHl, BAUAIOIIUE HA 3HAYEHUE KOHCTAHThl XMMUUYECKOTO PABHOBECHSI.

@®axTophl, BAUSIOLIUE HA COCTOSTHUE XuMudeckoro pasHoBecus. [Ipuniun Jle llarense.

Pa3zgen 4. XuMunueckue CHCTEMbI
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PactBopbl. OrmpeneneHre W OCHOBHBIE TOHATHSA (PacTBOPUTENb, PACTBOPEHHOE BEILECTBO,
pactBopuMocTh). Knaccudukanus pacTBopos.

CniocoObl BbIpayke€HUsI KOHIIEHTPALUU PacTBOPOB.

Oco0eHHOCTH PaCTBOPUMOCTH TBEPBIX, KHUJIKUX U Ta3000pa3HbBIX BEIIECTB B KUIAKOCTSX.

Juddys3us u ocMoc. OCHOBHBIE IOHSTHSI U XapaKTepUCTUKH. OCMOTHYECKOE JIaBJICHHE.

I 3axon Paymns. [lonmkeHne naBieHns HACBIILEHHOTO MTapa HaJl paCTBOPOM.

Temneparypa kuneHus u 3amep3anus pactsopa. Il 3axkon Paynsa. IloHmxeHune temmneparypsl
3aMep3aHus U NOBBIIIEHUE TEMIIEPATyphl KUTIEHHUS] paCTBOPOB. DOYIMOCKONUS M KPUOCKOIHSI.

PacTBOpBI 27EKTPOIUTOB. DNEKTPOIUTHYECKAS JUCCOLUALINS, €€ MEXAHNU3M.

CunpHble U cnalble 37eKTPOIUThl. CTeneHb 3JIEKTPOIUTHYECKON nucconnanuu. DaxTopsl,
BIIUSIOLIUE Ha AMCCOLMALMIO.

PacTtBops! cnabbix anexTponutoB. KoHcranTta aucconuanyu. 3akoH pa3dasienus OcTBanbaa.
Jucconnanus OCHOBaHUH, KUCIIOT, COJIe U aM(pOTEPHBIX THAPOKCUIIOB.

Peakuust oOMeHa B BOJHBIX pacTBOpax »3JEKTPOJIUTOB. VOHHBIE peakuuud U YpaBHEHHS.
Knaccudukanus peakiuii ooMeHa B pactBopax. IIpusHaku HeoOpaTUMOCTH.

Huccoumnanusa Boasl. loHHOE npousBeneHne Boabl. Bomopoansiil moka3arenb. Cpeabl BOJHBIX
pacTBOpOB 2IEKTPOIUTOB. MHANKATOpEI.

I'maponus coneit. Tunsl conel Mo UX OTHOIIEHUIO K THAPOJIU3Y.

@DakTOpHl, BAUSIOLIUE HA THIPOIIU3.

OxucnutenbHo-BoccTaHoBUTENbHBIE peakuuu (OBP). OcHoBHble NOHATHS (OKUCIUTENb U
BOCCTAaHOBUTENb, INPOLIECCH OKHCIEHUS M BOCCTAHOBJIECHMs). BakHeilime OKHUCIUTENN U
BOCCTAaHOBUTEIH.

CreneHp OKUCIIEHHS U BaJleHTHOCTh. [IpaBuiia onpeneneHus CTENEHN OKUCIEHUS JIEMEHTa B
MOJIEKYJI€, B YaCTHUIIE.
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. TUIBI OKUCIIUTENHHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.
. Mertons! cocraBienus OBP.
. @akropsl, Bustonme Ha nporekanue OBP.

Pa3zgea 5. DiekTpoxumMmnyeckne CHCTEMbI
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10.

Mertamnbl. OcobeHHOCTH cTpoeHHsI U cBoiicTBa. OCOOCHHOCTH B3aUMOJICHCTBUE METAJUIOB C
KHCJI0TaMU, IIEJI0YaMHU U BOJIOM.

[Tonste 00 snexkTpoaHoM mnoTeHIMane. MdakTopbl, BIMUSIONIME HA 3HAUYEHUE MOTEHIMANa
anekTpoja. YpaBuenue HepHcra.

CranpapTHblii  BOJOpOAHBIM 31ekTpod. CTaHAapTHBIA AJIEKTPOAHBIM moTeHIMan. Psn
CTaHJAPTHBIX 3JIEKTPOAHBIX OTEHIIMAJIOB U CIEICTBUS U3 HETO.

Onpenenenne DJC raqbBaHUYECKOTO 3JIEMEHTA.

XUMHYECKHE HMCTOYHUKH ToKa. [anmpBaHmueckue odnemeHTtsl (1D Jlanwmansa-Skoow,
KOHIIeHTpauuoHHbie I'D, ['D ¢ oiHUM 3neKkTposuToM, cyxoit ['9).

DIIEKTPOIN3. DIEKTPOJIN3 PACILIABOB U BOJHBIX PACTBOPOB 3JEKTPOJIUTOB.

AHO/IHBIE U KaTOJHbIE IPOLIECCHI MPHU AIEKTPOJIN3€E BOAHBIX PACTBOPOB.

3akonbl @apazes. Beixon no Toky. IlpumeHenue 3mekTpoiaunsa.

AKKyMyJSITOpBl. Pa3HOBUIHOCTD aKKyMyJIATOPOB. YCTpONCTBO M NPUHIMI  PabOThI
AKKyMYJISITOpA.

TomMBHBIN 7€MEHT. Y CTPONUCTBO M MPUHIIMIT PAOOTHI.

Kopposus metannos. Knaccudukaiys KOppo3UOHHBIX pa3pyIICHUN.

Xumuueckasi Koppo3usi. OCHOBHBIE [TOJIOKEHHUS.

DIIEKTPOXUMUYECKask KOppo3us. MexaHu3M MpoTeKaHus FIEKTPOXUMUYECKONU KOPPO3UHU
Koppo3swust mox geficTBreM OTyKIaIOINX TOKOB.

@DakTOophl, BAUAIOIINE HA IPOTEKAHUE KOPPO3HUHU.

Meroapl 3amUTBl  METAUIOB OT KOPPO3WHU: 3AIIUTHBIE TOKPBITUSA (METaJUIMYECKHeE,
HEMETAJUTMYECKHe, XUMHUYECKHE), AJICKTPOXUMHUYECKHE METOJbl 3alIUThl (TPOTEKTOpHA,

aHOJHas, KaToaHas SaHII/ITI)I).

3.6 ITepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K IK3aMeHY
(7151 OTICHKY YMEHMIA)

. Omnpenenure, Kakre BEIIECTBA OTHOCUTCS K TPOCTHIM: KaJIbIIMM, aMMHaK, BO/Ia, TpaduT, Je,

IIECOK, CEPOBOIOPO, OpoM?

Paccunraiite konuuecTBO BelecTBa: a) a30Ta Maccoll 14 r; 6) kucnopona maccoii 48 T; B)
xene3a maccoit 112 1; r) pocdopa maccoit 31 r.

Kaxkoe xommuectBo (uucio mosneit) ZnClz momyuurcs npu aevictBun u30bIiTKa Xjiopa Ha 2,7 T
IIUHKA.

. Cxonbko moneit comepxutcs B 100 T creayronmx BemecTB Mpyu HOPMAJIbHBIX YCIOBUSX; a)

Kucnopoja; 6) 6poma; B) Xjopa; r) MeTaHa; 1) aMMuaka?

Onpenenurte MIOTHOCTH TIO BOJOPOAY | MO BO3AYXY MAapoB cienyrommx BemecTs: a) O2; 6) No;
B) Cl2; 1) CO (MonexymnsipHasi Macca BOIOpO/ia MPUHSATh paBHOU 2, a Bo3ayxa — 29).

PaccuuTarh MOJSIPHBIE MAacChl SKBHUBAJIEHTOB cienyromux coemuHennii: CrOsz, LIOH, HSOs,
CaCO:s.

. YKaxuTre K KaKkoOMYy KJacCy IMpHHaJICKAT CICAYIONME HCOPTaHWYCCKUE BCIICCTBA, 11a171Te nm

naspanue: NaH2PO4, HCIO2, Ni2O3z, BeO, HBr, Mn(OH)2, (NH4)2SOa.

Kakoe xonmnuecTBa BeliecTBa SKBUBAJIICHTA COJIEPKUTCS B 00pasiax: a) maraus maccoit 60 r; 0)
HaTpus maccoit 230 r; B) amoMuHus Maccoit 108 T.

Onpeaennute MOJIIPHYIO MacCy SKBHBAJICHTA IIUHKA, €CJIM MPU PACTBOPEHUH IIMHKA Maccor 10 T
B KHCIIOTE BBIICTUTCS BOJOpo1 oObeMoMm 3,43 1.

Kakoii u3 nmepeurcieHHbIX OKCHI0B UMeeT amdoTepHbIid xapakrep: Na.0O, BaO, BeO, MnO,?



11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.
22.

23.

24,

25.
26.

27.

Yraepon uMeeTr M30TONbI C MACCOBBIMU uUMciaamMu 12 u 13. YkaxuTe mid KakIOoro M30ToIna
MOPSIAKOBBIM HOMEP, YUCIIO IIPOTOHOB U HEUTPOHOB, 3apsia A1pa.
Kakoii »s1eMeHT u©MeeT B  OCHOBHOM  COCTOSIHUM  DJIEKTPOHHYIO  KOH(UIYpalHIO
1s%25%2p°3s23p°3d24s2?
[Tonp3ysice Ilepuogmueckoit cucremoit JI.M. MeHnneneeBa, ykaxutre QGOPMYIbl BBICIIUX
KHUCJIOPOJIHBIX COEIMHEHUI 2JIEMEHTOB: MapraHila, BaHaus: FepMaHusl.
DOneMeHT TNo0O0YHOW Tpymmbl WMeeT Bbicmuid okcua XOs. OOpasyer M 3TOT 3JIEMEHT
ra3oo0paszHoe coequHeHue ¢ Bogopoaom? Jlaiite 000CHOBaHHEIN OTBET.
CKOJIBKO TpaMMOB THIIPOKCHJA KaJHsl COJAEPKHUTCS B pacTtBope oobemoMm 200 M ¢ MaccoBoi
nosieir KOH 10%,m1oTHOCTS KOTOpOTrO paBHa 1,97
Brraucnure maccy xnopuaa HaTpusi, Heooxoaumyto ais npurotosienus 250 mi 0,1 M pactBopa
NacCl.
B kakoit 1Ber OymeT okpalieH JakMyc B BOAHBIX pactBopax CuSOs, K>COz, NaNOs, KoS,
ZnClz, NaCN?
Onpenenute MacCOBYIO OO KPUCTALTU3AIMOHHON BOIbI B MeTHOM Kyropoce CuSO4-5H,0.
[Tpu cTaHAapTHBIX YCIOUAX MPOTEKAIOT PEAKIIUU:
SiCl2 (x) + 2H20 (k) = SiO2 (18B) + 4HCI (1)
SiHs (r) + 202(1) = SiO2 (1B) + 2H20 (k).
Jlst o6enx peakuuit AG%gg < 0. He monb3ysch Tabiuiamu, onpeaenTe, Kakas U3 peakiuii He
MOJKET OBITh SHIOTEMHYCCKOM.
Hanumure kuHeTnyeckoe ypaBHEHUE peakliuu
2S0z (1) + O2 (1) =2503 (1)
Onpenenure, Kak U3MEHUTCSI CKOPOCTh ATON PEAKIIMH MPU YBEIHUCHUU:
a) konnentpamuu SO B 3 pasa;
0) konuentpauuu Oz B 2 pasa;
r) 00IIero AaBIeHHS B CUCTEME B 3 pasa.
Omnpenenure, CKOJIBKO IEKTPOHOB CIIOCOOEH MPUHATH aTOM BOJOPOAA, KpEMHUS, Xaopa?
Onpenenure CTCNCHb OKUCICHUS aTOMOB 3JeMeHTOB B coeamHeHHsX: KyBsO7, CaMnOg,
NaClO4, Sn(SO4)2, Na2Cr20s.
Hamummure MOJNEKYISIpHBIE YpaBHEHHS pEaKIHid, MPOUCXOISIIAX TMPH DIIEKTPOJIU3e Ha
HEPaCTBOPUMBIX 3JICKTPOAAX BOAHBIX pacTBOpoB cieayronmx coneii: a) MgClz; 6) NasPOg;
B) NiSOy4; 1) Pb(NO3)a.
[Tpu cropanuu 6,5 T nuHKa BeiAenuiock 34,8 kJ[x TernoTsl (ycnoBus ctanaapTabie). CocTaBbTe
TEPMOXMMHUYECKOE YpaBHEHHUE 3TOU peaKiuu.
Yrto oOpaszyercst Ha KaToOJIe MPH AIIEKTPOIIU3€E PACTBOPOB COJIEH HATPHs, €CIIA aHOJ MEIHBIN?
W3MeHUTCS 1 KOJIMYECTBO COJIM MPH 3JIEKTPOJIU3€E BOAHBIX PACTBOPOB IIPH PACTBOPUMOM aHOJIE
u3 uukens: CaCly, NiSO4, Fe(NO3),?
Kakue wu3 mnepeuncnennsix MetamioB (Mg, Al, Sn, Pb) moryr ObiTh HCIIOIB30BaHBI MPH
COCTaBIICHUM TaJlbBAaHMYECKOTO JJIEMEHTAa B KauecTBE KaToJla, €Cld pPOjJb aHoJda B HEM
BBITIOJIHSIET ZN.

3.7 llepevyeHb THNIOBBIX MPAKTHYECKHUX 3aJaHUI K IK3aMeHY
(17 OLIEHKW HABBIKOB U (WJIH) OTIBITA ACSITETHHOCTH)

. YKa)KI/ITe, K KaKOMY KJIaCCy IMPUHAJICKAT CICAYIOIUE HEOPTAaHNICCKUEC COCAUHCHH, ,ZIaI\/’ITe M

Ha3BaHMHS:

Cu(OH)2, CO», Al,03, HNO3, BaCly, Fe2(S04)3, KOH, Br.
OO1ee naBieHHE B COCYE CO CMECKIO Ta30B MPU HEKOTOPOI TeMIiepaType cocTaBisieT 2 atM. B
cMecH coaepxkurcs 5,56 Monb aprona, 2,24 monbs kceHoHa u 0,75 monb HeoHa. Onpenenute
napuaibHOE JABJIEHUE KaKI0TO U3 KOMIIOHEHTOB CMECH.

. CocTaBbTe MOJIHBIE 3JIEKTPOHHBIE (OpMyINibI aToMOB 31eMeHTOB Ne 34 u Ne 72. Vkaxute

AIIEKTPOJAHOE CEMEWCTBO, NpuBeAUTE Tpaduyeckylo (GOpMyIly BaJCHTHOTO 3JIEKTPOHHOIO
YPOBHSL.



(6]

10.

12.

13.

14.

15.

16.

17.

18.

19.

. YKaxure HOp?I,Z[KOBBIﬁ HOMECpP, XHUMHYCCKHUC 3HAKHM KW 3HAKHW aHaJIOroB J3JIEMCHTOB, aTOMbI

KOTOPBIX MMEIOT CIEyIOINE BaJeHTHEIE YIEKTPOHHbIE CTPYKTYphI: 4524pt, 5d°6s2.

. Onpenenute BUA TUOPUIM3ALMK SJEKTPOHHBIX OOJAKOB M MPOCTPAHCTBEHHYIO CTPYKTYpPY

moJiekybl SiCla.

. Ipenckaxute ctpykTypy mojekyn HaS, AsHs, CIF3, CCls, BrFa.
. BerunciuTe crangapTHOE H3MEHEHHE SHTAIBIIUN PEaKIIUU

4K CIO3 (kp) = 3KClO4 (1p) + KCI (ip)
ucronn3ys AHC cireayromux peaxiuii:
2. KclO;3 p) = 2KCl (p) + 302 (1), 41H® = 77,6 xJIx/Moub;
KclO4 () = KClI (1p) + 202 (1), 41H° = 3,7 xJIx/M011b.
Peaxiius ropeHus aneTusieHa BEIPAKAETCs TEPMOAMHAMUYECKUM YPABHEHUEM:
CoHoy + 2502y =2C02 ) + H20 (1) ; AH%98 = 1256 kI
Paccuuraiite Terinotry oOpa3oBaHus aleTHieHa. BelayucianTe, CKOJbKO TEIJIOThl BBIACIUTCS
TIPY CTOPaHMH alleTHIeHa 00beMoM 2,60 M° (06beM ITPHBEIEH K HOPMATBHBIM YCIOBHSM)

. YKaxxuTe, yBeIMUUBACTCS WIM YMEHBIIAETCS SHTPOIHS B PE3yJbTaTe CISAYIOIMIUX MTPOLIECCOB:

a) CH4@) + H0w) = COp + 3Hawy;  0) by = L,

B) CaO) + COz ) = CaCOs ); r) H2O(1) > H20 ).
Bropoii 3akoH TepMOAMHAMUKHU. DHTPOIMUS U €€ M3MEHEHUs INpH XUMHUYecKol peakuuu. He
npuberast K BBIYUCICHUSAM U3MEHEHMS SHTPOIMHU B XOJ1€ PEAKIUHU, BEIOEpUTE T€ peakM B X0/
KOTOPBIX CyMMapHasi SHTpoIus yMeHblaeTcs. OObsICHUTE NTOYEMY.

a) H2Op — Ha (n+ O2 (1); 6) CaO ) + CO2 ) = CaCOs
B) CoH4 (n+ Haz () > CoHs (v); r) KclO3 (1) > KCI (1) + O2 ).

IIpu xakoi Temneparype HaCTyIIUT PABHOBECUE CUCTEMBI
AHCI (1) + O2 (= 2Cl2 (1 + 2H20 (ry; AH =—114,42 xJIx?

XJ0p WM KUCIIOPOJ B 3TOW CUCTeMe sIBIsieTcs 0ojiee CHUIbHBIM OKHMCIMTENEM U IMpU Kakou
Temriepatype?

Wcxons W3 3HAYeHUH CTaHOApTHBIX TEIUIOT o00pa3oBaHHMs M aOCOJIOTHBIX CTaHAAPTHBIX
SHTPOIMI COOTBETCTBYIOIIMX BemiecTB, Bbrunciaute AG°eg peakiyu, MOPOTEKAONIEH 110
YPaBHEHUIO

NH3 ¢y + HCI (7 = NH4Cl ()

Moxxet 11 3Ta peakuus Ipu CTaHAAPTHBIX YCIOBUSAX UATH CAMOIPOHU3BOJIBHO.

PactBopumocts nuxpomata xanus K2Cr,07 B 100 r Bomsr ipu 80°C cocraBisier 73,0 T, a mpu
20°C — 12,3 r. KakoBa Macca ocajka, KOTOpblii oOpasyercss mpu oxjaxiaeHun 200 r
Haceimennoro npu 80 °C pactBopa nuxpomara kanus 10 20°C?

KoncranTa ckopoctu peakunu pasioxenus N20O, nporekaromiei no ypasaenuto 2 N2O =

3. N2 + O, paBHa 5-10®*. Havanenas konnentpamus N2O paBHa 6,0 Moiw/m1. Beramcimre

HAYaJLHYI0 CKOPOCTh PEAKITUH B €€ CKOPOCTh, Kora paznoxurcs 50% N2O.

[Touemy mpu M3MEHEHUU AaBlieHUs cMerlaercs paBHoBecue cucteMbl N2 + 3H2 <> 2NH3 u He
cmemaercs papHoBecue cucteMbl N2 + Oz <> 2NO? OtBer moaTBepANTE HA OCHOBAHUU pacyera
CKOPOCTH TIPSIMOM W OOpaTHON peaknuid B CHCTEMax [0 W TIOCI€ W3MEHEHHS IaBJICHUSI.
HanumuTe BbIpakeHuUs 17151 KOHCTAHT PAaBHOBECHS KaX10M U3 JAHHBIX CHCTEM.

B cucreme 2NO2 <> N2O4 mpu 60°C u cTaHIapTHOM JaBJICHUH YCTAaHOBHIIOCH paBHOBecHe. Bo
CKOJIBKO pa3 ClIeAyeT YMEHbIINTh 00beM, 4TOOBI JJaBlieHHe BO3pOCIIO B 2 pa3a?

Bbruncnute, BO CKOJIBKO pa3 YMEHBUIMTCS CKOPOCTh PEaKIMH, MPOTEKalolle B ra3oBoil Qase,
ecnu MOHM3UTH Temmeparypy or 120 go 80°C? TemmneparypHblii K03(pPHUIHEHT CKOpOCTH
peakuuu paBeH 3.

KOHCTaHTa CKOPOCTHM HEKOTOPOil peakiuyu mepBoro mopsaka passa 7,87-10° ¢! mpu 273 K u
4,87-10" ¢! mpu 338 K. BerumciuTte KOHCTAaHTY CKOPOCTH 3Toii peakuuu mpu 298 K u sHepruro
aKTUBAIIHH.

Ckonpko MuumutpoB 20%-uoro pacrBopa NaOH (p = 1,225 r/mi1) MOKHO MPHUTOTOBUTH U3
250 m 36%-nHoro pactBopa (p = 1,395 r/mm)?
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Onpenenure Maccy COJM M BOJBI, KOTOpbIE MOTpeOYyIOTCS s MPUTOTOBIEHUS pacTBOpa
o0bemoMm 120 mi (TutoTHOCTH pactBopa 1,1 r/mit) ¢ maccoBoii goneit comu 15%.
B 100 r Boasl pactBopeHo 68,4 r caxapo3sbl (C12H22011). Onipeaenuts qaBieHUe mapa pactBopa
npu 20°C, ecnu 1aBiieHHE Mapa BOAbI TP 3TOK TeMiiepaType pasHo 2,3 klla.
B kakom koimudecTBe BoAbI (I') HaJ0 pacTBOPUTH 0,5 T HEIIEKTPOIUTA C MOJIEKYJISIPHOM Maccoit
32, 9TOOBI MOIYYUTH PAcTBOP C TeMmepaTypoit 3amep3anus —1,45°C? Kpuockonuueckas
KOHCTaHTa Ij1g BoasI 1,86°.
Berunciure aktuBHyto KoHuentpanuio nonoB K*, Na* u CI™ B pactsope, conepskamem NaCl ¢
konmentpanueii 0,01 M u KCI ¢ konnentpanueii 0,02 M.
CreneHb OUCCONMAIIMU YTOJIBHOM KUCIOTHI 1o nepBoit crynenu B 0,006 M pactBope paBHa
0,85%. BblunciauTe KOHCTaHTY JUCCOLMALIUY.
Boruucnure pH 0,1 H pacTBOpa aMMHaka, HEUTPAITM30BaHHOTO XJIOPOBOIOPOIHOM KUCIOTOM Ha
50%.
PactBopumocTh AQ2SOs pasHa 2,68 1072 Mob/11. BerduciuTe Npon3BeIeHIe PaCTBOPUMOCTH
AQ2S04.
Hanummure nosHeie HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHbIE YPAaBHEHUS PEaKIIHil:

a) AIOH?* + H* <> AP* + H20; 6) HCOs™ + OH <> CO3* + H,0;

B) Al(OH)3 + OH™ < AlO; + 2H20; 1) Fe(OH)2 + 2H* < Fe?" + 2 H0.
Kakue u3 coneit — Al2(SOs)3, KoS, Pb(NO3z)2, KCI — moasepratorcst ruaponusy? CocTaBbTe
HMOHHO-MOJIEKYJIIPHBIE U MOJIEKYJIIPHbIE YPAaBHEHUS I'MIPOJIN3a COOTBETCTBYIOIIUX COJIEH.
[Tonobpath KOIPPUIMEHTH B ypaBHEHUSX CIEAYIOUIMX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx (yka3aTb OKUCIUTEb, BOCCTAHOBUTEID):

CaH2 + HCl - H> + CaCl;
Na:MnOgs + H2SO4 — NaMnOg4 + Na S04 + H20 + MnO»

K kakomy THITYy OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI OHH OTHOCSTCS?

MoryT 1M IpOMCXOANUTH OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMU MEKAY BEIIECTBAMU: a)
PHs u HBr; 6) KoCr2O7 u HsPOs4; B) HNOs u H2S? Ilouemy? Ha ocHOBaHMHM HOHHBIX
NOJypeakuuid paccTaBbTe KO3()PUIIMEHTHI B ypaBHEHHH PEAKIIUU:

AsHz + HNO3z — H3AsOs + NO2 + H.O
CocraBpTe cXeMy, HAIUIIUTE JIEKTPOHHBIE YPABHEHUS JJIEKTPOAHBIX MIPOLECCOB, U BBIUYUCINTE
S/IC MeaHO-KaJMHEBOTO raJbBaHNYECKOTO deMeHTa, B kKoTopoM [Cd?*] = 0,8 moms/1, a [Cu?']
=0,01 monn/m.
Kakass xuMudeckas peakiiusi MpoTeKaeT B rajabBaHuueckoM sieMenTe: Zn|ZnSO04||H2SO04|H2(Pt),
ecii KoHLeHTpaus cynbgara muHka 0,01Momb/11, a cepHoit kKucaoTs 5-10™ Mosb/m.
O/1C ranbBaHMYECKOIO JIEMEHTA, COCTABIEHHOI'O U3 BOJOPOAHOIO 3JIEKTPOAA, TOTPYKEHHOTO B
HCCIIEyEMbII pacTBOp, M JIEKTpoJa, UMerolero norenuuan ¢ = + 0,337 B, pasna 0,540 B.
Omnpenenure pH nccnenyemoro pactsopa.
Cwmech okcuaa meau (I1) u MeTanmudeckod Meau Maccoi 2,5 r oOpaboTanu CONMSHOM KHCIOTOMN
Maccoit 3,6 r (kuciorta B3siTa B M30bITKE) CKOJIBKO KHUCIOTHI MIPU 3TOM OBLIO HU3PacXO0BAHO?
KakoB cocraB cmecn, eciau meau B Heit 20%7?
[Ipu pacTtBOpeHMM B ropsyel a3oTHOU kuciore ¢ maccoBoir noieir HNO3 65% ( muroTHOCTB
pactBopa 1,4 r/mi) cMecu ene3a u 300Ta Maccoit 9,5 T Beraenuics okcun azota (II) oobemom
2,8 n (n.y.). OmnpenenuTe MacCOBYIO JONIO JKelie3a B CMECH M 00beM H3PacxX0J0BaHHOTO
pacTBoOpa KUCIJIOTHI.
Kakoii gomkHa OBITh cHjla TOKa, YTOOBI TP MPOITYCKAaHUH €r0 Yepe3 PacTBOp XJIOPHIa MarHus
Ha karojie Beiaenmioch 0,56 1 Bogopoaa 3a S yacoB? UTO M B KAKOM KOJIMYECTBE BBIJICITUTCS HA
aHoJzie? Hanumnre ypaBHEHUS peaklnuii, KOTOPbIE IPOXOAST Ha 3JIEKTPOIaX.
DnekTponu3. 3aK0HBI AeKTpoin3a. [I[puMeHenne saeKTponsa.
[1pm kaKo# cuite Toka MOKHO mosrydnTh Ha katozae 0,5 T Ni, moasepras 3JeKTpoiIHu3y pacTBOp
NiSO4 B Teuenue 25 Mun?



38. Kakue xuMuueckue mporecchl mpoTekaroT npu sjekrponu3e pactBopoB CuSOs u KNOs, ecnu
B3SATHl DIEKTPOJBI: a) yroibHble; 0) MemHbie? COCTaBbTE COOTBETCTBYIOIIHE CXEMBI
JEKTPOIIN3A.

39. Uepes BoaHBIN pacTBOp cynbdarta nuHka mnpomymeHo 40 A-u snextpuuectBa. Ilpu 3TOM Ha
Karoje Bbaenuwiock 32,5 r nuHka. CoctaBbTe ypaBHEHUS PeaKIuil, MPOTEKAIOIINUX Ha IIMHKOBBIX
AJIEKTPO/Iax U pacCUMTANTe KaTOJHBINA BBIXOJ LIMHKA 110 TOKY (B %).

40. VYkaxuTe Kakoil THUI KOpPPO3UU (XMMHUYECKON WM 3IEKTPOXUMUYECKUH) BO3MOXKEH IIpH
KOHTAKTE: a) IMHKA C COJITHON KHCIIOTOM B CYyXOM BO3IyXe; 0) jkeJe3a CKICMaHHOTO C OJIOBOM B
cpene pa30aBICeHHON CEPHOM KUCIIOTHI, 000TaIlEeHHON KUCI0poaoM?

41. K xakoMy THUIly MOKPBITUH OTHOCHUTCS JyXeHHe (MOKpbhITUe oJoBoM) Mmenu? Hanwumunre
YPaBHEHHUE AHOJIHOTO, KaTOJHOTO M CYMMapHOI'O IIPOLECCOB KOPPO3HMM, IPOTEKAIOIIEH BO
BJIQXKHOM BO3/yX€, CEpPHOKHCIION cpefie.

4. MeToanuecKkue MaTepuaJibl, ONpeaeaoine Npoueaypy oueHuBaHUs
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH

B Tabnune mnpuBeAeHbI OMUCAaHUS MPOLEAYpP TMPOBENCHUS KOHTPOJIbHO-OLIEHOYHBIX
MEPOTIPHUSITHIA ¥ TIPOIEAYP OICHUBAHUS PE3YJIbTATOB O0YUEHUS C IIOMOIIBIO OIIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyeil mporpaMMoi JUCIUILIHHBL.

HaumeHnoBanue
OLICHOMHOTO Ornucanus NpoIeayphl MPOBEACHUS KOHTPOIBHO-O0IIEHOYHOTO MEPOIIPHUSTUS U TPOIEAYPHI
OILICHUBAHMUS PE3YNNbTAaTOB O0yUCHHUS
cpencTBa

[IpenosaBarens Ha yCTAaHOBOYHOM 3aHSATHU JOBOJUT JIO OOYYArOLIMXCS: TEMBbI, KOJIHYECTBO
3alaHuii B KOHTpOJIbHOW pabOore. KoHTponbHas paboTa J0/DKHA OBITh BBITOJHCHA B
YCTaHOBIICHHBIH CPOK M B COOTBETCTBHHM C INpaBHJIaMH K O(OpPMIICHHIO (TEKCTOBOH H
rpaduueckoil yacreit), copmynupoBaHHeiMU B [lonoxxennn «TpeboBanust kK 0QOpMIICHHIO
TEKCTOBOM M rpaduyeckoil JokyMeHTauun. HOPMOKOHTpONb» B IOCIEOHEH peNaKiuH.
BemmonHeHHass KOHTpONbHas paboTa Iepemaetcs Ul INPOBEPKH MPENoJaBaTeli0 B
YCTaHOBJIICHHBIE CPOKH. Ecim KOHTponbHas paboTa BBIIOJHEHa HE B COOTBETCTBHH C
yKa3aHHUSIMHM HJIM He B TIOJTHOM 00beMe, OHa BO3BpalllaeTcs Ha TOpaboTKy

KonrponbHas padora

Brinonnenne pa3HOYpOBHEBBIX 3a/ad (3aaHuil), MPEAYCMOTPEHHBIX paboueil mporpammoit
PasHOypoBHEBast 3ajaua | TUCIMIDIMHEL, IPOBOMIATCS BO BpeMs IPAKTHUSCKUX 3aHATHI. BO Bpems BBITOTHEHHS 3a1ad
(3amanme) (3amaHuii) pazpemaercs MOIb30BaThC YICOHUKaMH, CIIPaBOYHUKAMH, KOHCIIEKTAMH JICKIIHH,
TeTPaJSIMHU JJIS PAKTHYSCKUX 3aHATHI

TecTupoBaHUe MPOBOAUTCS II0 PE3YJIBTATaM OCBOEHUS TEM WIHM Pa3JesioB JUCLUILIMHBI WU
[I0 OKOHYAHUIO €€ M3y4eHUs BO BpEMs IPAKTUUYECKUX 3aHATHHA. Bo BpeMs npoBeneHus

TCCTI/IpOBaHI/Ie TCCTUPOBAHHA  MOJIB30BATbHCA y‘IC6HI/IKaMI/I, CIIPABOYHUKAMH, KOHCIEKTAMHU HeKHHﬁ,
(KOMHLIOTCpHBIe TCTpAAAMU JI TMPAKTHICCKUX 3aHATHH HE Pa3peuICHO. Hpenoz[aBaTenL Ha HNPAKTUYCCKOM
TGXHOHOFI/II/I) 3aHATUU, IPEANICCTBYIOMICM 3aHATUIO MPOBEACHUA TECTA, JOBOAUT N0 06yqaloumxc;{: TEMBI,

KOJIMYECTBO 3a,IlaHPIﬁ B TCECTC, BPCMsS BbIIIOJTHCHUS. PeSyJ'ILTaTbI TECTUPOBAHWUA BHUJHbI
06yqa}0meMyc;1 Ha KOMIIBKOTEPC Cpasy MOCJIC MPOXOKACHUSA TCCTA

3ammuTa abopaTopHBIX pabOT MPOBOAMTCS BO BpeMs JIaOOpaTOpHBIX 3aHsATHI. Bo Bpems
MPOBE/ICHUsI 3AIUTHI J1TA0OPATOPHO# pabOThI MOJIH30BATHCS YUCOHHUKAMH, CIIPABOYHHKAMHU,
KOHCIIEKTAMHU JIEKIUi, TETPAIIMH HE Pa3peIIeHO.

IpenogaBatenp Ha 1aboOpaToOpHOM paboTe, NPEAIECTBYIONICH 3aHATHIO TIPOBEICHHS 3aAIUTHI
J1a00paTOpHON PabOTHI, JOBOAMT 10 OOy4aroUIMXCs: HOMEp 3allMINaeMoi j1abopaTopHOM
paboTHI, BpeMsi Ha 3alHUTY JJa0OPAaTOPHOH paboTHI.

IIpenonaBatens HHPOPMUPYET OOYIAIOIMIUXCS O pe3yIbTaTaxX 3allUThI JJA00PATOPHOU pabOThI
cpa3y noclie ee KOHTPOJIbHO-OI[EHOYHOTO MEPOIIPUSITHS

JlaboparopHras pabota

Jns opraHuzauMu W TOPOBEACHUS IPOMEKYTOUHOW aTTECTALMU COCTABJISIOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJJaHUs WM HWHBIC MaTepualbl, HGO6XO)II/IMBIC I OLICHKHU 3HaHI/II\/'I, YMeHI/II\/'I,
HABBIKOB U (WJIM) OMBITA JIEATEIHHOCTH, XapaKTEPU3YIOMIUX ATAmbl (POPMHUPOBAHUS KOMIIETSHIIHA B
IIPOLIECCe OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBI.

[IepeueHb TEOPETHYECKUX BONPOCOB M THUIIOBBIE NMPAKTHYECKHUE 3aJaHMs Pa3HOIO YpPOBHS
CIIOKHOCTH JJI MPOBEJIEHUS MPOMEXKYTOUHOM arrecTaluu oOydaroniuecs MOJy4yaroT B Hayale
ceMecTpa dYepe3 JIIEKTPOHHYI HH(popManmroHHo-00pazoBatenbHyo cpeny Hpl YIIC (nuunbii
KaOMHET 00y4aromerocs).




Onucanue npoueayp NpoBeaeHUsI IPOMEKYTOYHOM aTTecTalum B (popme IK3aMeHa
U OIleHUBAHNS Pe3yJIbTATOB 00y4YeHHUsI
[TpomerxyTounasi arrectanus B (opMe sK3aMeHa MPOBOIUTCS IyTEM YCTHOTO coOece10BaHHs
1o OmiieTaM Win B popMe KOMITBIOTEPHOTO TECTHPOBAHUSI.

[Ipu mpoBeaeHWH TPOMEKYTOUYHOW aTrectaimu B (opme cobeceqoBaHUs OUIIETHI
COCTABJIIFOTCSL TAKUM 00pa3oM, YTOOBI KaXKIBIH M3 HUX BKIIOYAJ B c€0Sl TEOPETHUECKUE BOIIPOCHI U
NPaKTUYECKHE 3aJaHus.

buner comepkuT: JBa TEOPETHYECKUX BOIpOCAa ISl OLEHKW 3HaHW. Teopermueckue
BOIPOCKHI BBIOUPAIOTCS U3 TIEPEYHS BOIPOCOB K DK3aMEHY; JIBa MPAKTHYECKUX 3aJaHUS: OIHO W3
HUX JUIs OIEHKA YMEHUH (BbIOMpaeTcs M3 MepedHs THUMOBBIX MPOCTBIX MPAKTUYCCKUX 3aTaHUNA K
9K3aMEHY); APYroe MpaKTHYECKOE 3aJaHHe JUIsi OICHKH HAaBBIKOB M (WJIM) OMBITA JCATEIBHOCTH
(BBIOMpAIOTCA U3 TIEPEYHs THIIOBBIX MPAKTHUECKUX 3aaHUH K K3aMEHY).

PacnpenenceHue TeopeTHUECKUX BOIIPOCOB M NMPAKTUYECKHUX 33aJJaHUN 110 SK3aMEHAIMOHHBIM
OuneTaM HaxOJUTCS B 3aKPBITOM JJIsi 0Oydaronmxcs qoctyne. Pa3paboTanHblii KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAIHOHHO-00PAa30BaTCILHYIO CPEay
HpI'YIIC, a xpanutcs Ha kadeape-pa3padoTanke HOHIOB OLICHOUYHBIX CPE/ICTB.

Ha sk3amene oOywaromuiicsi OepeT Ouier, uis MOATOTOBKM OTBETa Ha HK3aMEHAI[MOHHBIN
Owiiet oOyuaromeMycsi OTBOAUTCS BpeMs B mipejenax 45 munyT. B nporiecce oTBeTa oOyyvaromierocs
Ha BOIIPOCHI M 3aJIaHusI OMJIETa, IPErojaBaTelb MOXKET 3a/1aBaTh JIOTIOJTHUTEIILHBIC BOTIPOCHI.

Kaxnpii Bompoc/3amanue Owujera OIEHHBAETCS IO YeThbpeXxOalIbHON CUCTeMe, a jaiee
BBIUUCIISICTCS CpellHEe apU(PMETHYECKOE OIEHOK, MOJYYCHHBIX 3a KaXKIbli BOMPOC/3aJaHHE.
Cpennee apupMeTHIECKOE OIICHOK OKPYTIISETCS JI0 LEJIOTO 110 MPaBUIIaM OKPYTIICHHS

[Ipu mpoBeneHMM MPOMEXKYTOUYHOW aTTEeCTallMd B (OPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHaHT TECTOBOTO 3agaHus Qopmupyercs u3 (OHOA TECTOBBIX 3aJaHUN TO JUCHUIUIMHE
CIIy4aifHbIM 00pa3om, HO ¢ ycioBueM: 50 % 3amaHuii TOMKHBI ObITh 33JJaHUSIMH OTKPBITOTO TUIIA U
50 % 3amaHuil — 3aKPBHITOTO THUIIA.

O0pa3en IK3aMeHALIMOHHOT0 OnJieTa

. YTBepxkaao:
IK3aMeHAIMOHHLIN OnJteT Ne X

3aBenyromnuii kadheapoit
« » Upl'YIIC

o AUCHUIINHE «KXUMHSD»

20 -20
Y4eOHBIH roJ

1. Xumuueckoe paBHOBECHC. KoHcTanTa XMMHYECKOTO paBHOBECUA I TOMOTCHHBIX peaKHHﬁ.
CDaKTOpBI, BJIMAIOINHEC HA BEJIMYNHY KOHCTAHTBI PaBHOBCCHL.

2. Crtpoenue moneky:n. [TonaTue o rubpuan3anuy aTOMHbBIX OpOUTaIEH.

3. IMomoOpaTh KO3IPPUITMECHTHI B YPaBHEHHUH CIISAYIONICH OKHCIUTEIILHO-BOCCTAHOBUTEIHLHOM
peaKIMu METOJIOM TOJTypeakinuii (yKa3aTb OKHCIUTETh, BOCCTAHOBUTEIb, THUIT PEAKIIUN):

Na:MnOs + H2SO4 — NaMnQO4 + NaxSO4 + H20 + MnO:

4. Yepe3 BoAHBIN pacTBOp cyibdarta nuHka npomymeHo 40 A-u snekrpuuectsa. Ilpu sTom Ha
Karone BbLIenuiIoch 32,5 r nuHKAa. CoCTaBbT€ YpPaBHEHHs pEAKIMM, MNPOTEKAOIIMX Ha

IIMHKOBBIX JJICKTPOJIAX W PACCUUTANTE KATOAHBINA BBIXO/I IIMHKA 11O TOKY (B %).




