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1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 (hopmupoBaHEe HAYIHOTO MUPOBO33PEHUS

OBJIAICHUC TCOPCTUYCCKUMHU OCHOBAMU W MPAKTUYCCKHMMHU HaBbIKaMH [0 NPUMCEHCHUIO XHUMUYCCKHUX

2 o
METOJIOB ¥ MTOJIXOI0B JIJIsl YCIEITHOTO YCBOCHUS TUCIUIUIAH MPO(ECCUOHANLHON HANPABICHHOCTH
1.2 3agaum JMCHUIIHHBI
1 (opMupoBaHre 3HAHUH 00 OCHOBHBIX XMMHYECKHX MpOIECCaX W CBOMCTBAX BaKHEHIINX XUMHYECKHX

OJICMCHTOB U 06pa3yeMblx HIMHU ITPOCTBIX U CJIOKHBIX BEIICCTB

(opMHpoBaHuE YMEHHUH NpE/ICKa3bIBaTh BO3MOXKHOCTD M HAIpaBJICHNE NMPOTEKaHHUsI XUMUUECKUX PEaKLU,
2 yCTaHaBJIMBaTh B3aUMOCBSI3U MEX/y CTPOEHHEM BEILECTBA U €r0 XUMUYECKUMH CBOMCTBaMH, I10JIb30BaThCA
COBPEMEHHOM XUMUYECKOH TEPMHUHOJIOTUEN

OBJIaICHUE HABBIKAMH PAcueTOB C UCIIOJIb30BaHUEM OCHOBHBIX MOHATHH U 3aKOHOB CTEXMOMETPUH, 3aKOHA
JISWCTBYIOIMX Macc, HaBBIKAMHU pabOThl ¢ XUMHYECKOW TOCY/10# U mpubopamu

(opMupoBaHHE HAYYHOTO MBIIUICHUS W IPUMEHCHWE XWMHUYECKHX 3HAaHWK B TpodeccHoHATBHON
EITENLHOCTH
1.3 Ilesi> BocHUTaHNS M 321241 BOCIIUTATEIbHOI PadoThl B paMKax TUCHUILINHBI

IIpodeccroHanbHO-TPYI0BOE BOCIIHUTAHHE 00yUYAIOIIUXCS

Lens nmpodeccnoHaIbHO-TPYIOBOTO — (POPMHPOBAHUE Y O0YUAIOIINXCS OCO3HAHHON PO eCCHOHATPHOM OpUeHTAINH,
NOHMMAaHHS OOLIECTBEHHOI'O CMBICHA TPYJa W 3HAYUMOCTH €ro Ui ceOs JIMYHO, OTBETCTBEHHOTO, CO3HATEIHHOTO H
TBOPYECKOTO OTHOIIICHHS K Oy TyIIeH AeATeIbHOCTH, PO(EeCCHOHATBHOM 3TUKH, CITIOCOOHOCTH MPEBUACTh U3MCHCHUS,
KOTOpBIE MOTYT BO3HUKHYTh B MHPO(ECCHOHAILHOW [EITCIBHOCTH, W YMCHHIO paboTaTh B W3MCHEHHBIX, BHOBb
CO3JaHHBIX YCIOBHUAX TPyAa.

Lens BoCIMTaHUsI JOCTUTAETCS 110 MEpPe PELICHHUS B €IMHCTBE CIECAYIONIUX 3a/1au:

— (popmMupoOBaHHE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIMTAaHHUE Y€CTH, TOPJOCTH, NOOBU K MpodeccuH, CO3HATEIBHOIO OTHOIICHUS K MPO(ECCHOHAILHOMY AONTY,
NOHMMAEMOMY KakK JIMYHasi OTBETCTBEHHOCTh U 00S3aHHOCTE;

— (hopMupoOBaHUE IICUXOJIOTHHU NPOodeccuoHana;

— hopMupoBaHue NPOHECCHOHATBHON KYJIBTYPbI, 3THKU MPO(YECCHOHATEHOTO O0LICHHS;

— (popmupoOBaHKE COMANBEHON KOMIETCHTHOCTH M JPYTHE 3aa4H, CBS3aHHbBIC C MIMHDKEM IPOGECCHU H aBTOPHTETOM
TPAHCIOPTHOU OTPaCIH

DKOJOTHYECKOE BOCIIUTAHUE 06y‘IaIOH.II/IXC$I

Ienb 3KOIOTMYECKOro BOCIHUTaHUS — (POPMHUPOBAHHE OTBETCTBEHHOI'O OTHOIICHHUS K OKPYIXKAIOIIEH cpeae, KOTopoe
CTPOMTCS Ha 6a3e 3KOJIOTMICCKOTO CO3HAHMSI, YTO MPEAIOoaracT COOII0ICHHE HPABCTBEHHBIX U IIPABOBBIX MIPUHIUIIOB
NIPUPOJIONIOJIb30BAHUSA U MpPONAaraHay UAEH ero ONTUMHU3alMH, aKTUBHYHIO AESATEIbHOCTh MO HU3YyYEHHUIO M OXpaHe
TIPUPOJIBI.

Llenb qocTuraercs no Mepe pelieHus B €IMHCTBE CIEAYIOIINX 3a/1ay:

— Pa3BUTHE FKOJIOTMUECKOI0 CO3HAHUS U YCTOMYMBOIO SKOJIOTMUECKOT0 TIOBEJICHUS;

— (opMupoBaHHE YMEHHH M HAaBBHIKOB Pa3yMHOTO HPHUPOIONOIB30BAaHUSA, HETEPIIMMOTO OTHOIICHUS K IEHCTBHSM,
MIPUHOCSALIUM BpPEJ] 3KOJIOTUH;

— IPUOOPETEHNE OIBITAa SKOJIOTO-HATIPABICHHON AEATEIIEHOCTH;

— CTaHOBJICHHE W Pa3BUTHE y OOyUYArOIIUXCA IKOJOTHUSCKOW KYIBTYPHI, OCpeKHOTO OTHOWICHHS K POIHOHN 3eMie,
MIPUPOAHBIM OoraTcTBaM Poccuu u Mupa, TOHMMaHUE BIHMSHUSI COIMAIbHO-dYKOHOMUYECKUX MPOIECCOB Ha COCTOSTHUE
TIPUPOJIHOM U COLIMAJIBHOW Cpebl;

— (opMHpOBaHHE y 00YUYAIOIIUXCS IKOJOTHUSCKON KapTHUHBI MHpPA, Pa3BUTHE Y HUX CTPEMJICHUS Oepedb U OXPaHSTh
NIpUpOAY;

— pa3BUTHE 3KOJIOTMYECKOTO CO3HAHUSI, MUPOBO33PEHUS U YCTOWYUBOTO 3KOJIOIMUYECKOT0 MOBEEHUS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

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

2.1 IucuMnjvHbl ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSl H3yYeHHEe JAHHOM 1M CUMIIIHHbI

1 ‘ JucnuniinHa n3ydaeTcs Ha Ha4allbHOM 3Tane GOpMUPOBaHHUS KOMIIETCHIINN

2.2 JIucuMnJMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JAHHOM IMCUHIJIMHbI
Heo0X0IMMO KaK MpeAllecTBYOLIEe

b1.0.07 MaremaTuka

b1.0.13 Marematnieckoe MOIEITUPOBAHNE CUCTEM U MPOIIECCOB

b1.0.14 MnxxeHepHas SKOJIOTHUsI

b1.0.32 DnekTpoTeXHHUKa U JIEKTPOMEXaHUKA

A wWwN -

Bb3.01(/1) BeimosnHeHNE BBITYCKHOM KBATU(UKAIIMOHHON paboThI

3 IIJIAHUPYEMBIE PE3YJbTATBIOBYYEHUSA ITO AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIIBbTATAM OCBOEHUS
OBPA3OBATEJIbHOM ITPOI'PAMMBI




HAaNMMEHOBAaHHE
KOMIICTCHIIMHA

Koa u

Koa m HammeHOBaHue
HHAUKATOpPAa NOCTHKCHUA
KOMIICTCHIIMHA

IInanupyembie pe3yJbTaThl 00y4eHUS

OIIK-1 Cnocoben
pemaThb
HHXXECHEPHBIS
33124y B
po¢eCCHOHATBHOM
JEATENILHOCTH C
UCIIONIb30BAaHHEM
METO/IOB
€CTECTBEHHBIX
HayK,
MaTeMaTH4ECKOro
aHaANN3a 1
MOZCITUPOBAHUS

OIIK-1.3 3HaeT OCHOBHEIE
MOHSATHS ¥ 3aKOHEI XMMUH,
CIIo0co0€eH 00BSACHATH
CYIIHOCTh XUMHYCCKHUX
SIBJICHUN U TIPOIIECCOB

3HaTh: OCHOBHBIC TNIPEACTABICHNUA O CTPOCHUU aTOMOB U
MOJIEKYJI; 3aBUCUMOCTb XUMHUYIECKUX CBOMWCTB BCIICCTB U
0COOEHHOCTH UX MOBECACHUA B COOTBETCTBHUHU C COCTABOM H
CTPOCHUEM; OCHOBHBIC NOHATHUA U 3aKOHbI XUMUH,
3aKOHOMEPHOCTHU XUMHUYCCKUX MPOLICCCOB; CBOIiCTBa
PAaCTBOPOB; JICKTPOXUMHUICCKUE MTPOLECChI

YMeTh: ycTaHaBINBATh B3AUMOCBSI3H MEXKIy CTPOCHHUEM
BEIIIECTBA U €r0 XUMHYECKUMHU CBOWCTBAMH; MPE/ICKA3bIBATh
BO3MOYKHOCTH U HAMPaBJICHUE MPOTEKAHUS XUMHUYECKUX
peakuit; OObIACHITH CYIHOCTh XUMUYECKUX SIBICHUN U
HpOLECCOB

BirageTb: HaBBIKAMU PACUETOB C UCIIONB30BAaHHEM OCHOBHBIX
MOHATHM U 3aKOHOB CTEXMOMETPUH, 3aKOHA JEHCTBYIOILUX
Macc; criocobamu 1 (popMaMH IPEICTABICHHUSI XUMHYECKOI
nHpopmanuy (GopMyIbHOM, CIOBECHOH, CUMBOJIBHOM);
IIpUeMaMH BBIOOPa M3BECTHBIX METOOB U aJTOPUTMOB JIJISI
peLIeHus TOCTAaBICHHBIX 33/1a4; HABBIKAMU OOBSICHEHHS
CYIIHOCTH XUMHYECKUX SIBJICHUH U POLIECCOB
MIPUMEHUTENIBHO K MOJICIbHBIM XUMHUUECKHM CUCTEMaM,
TEXHOJIOTHYECKUM, TPAHCIIOPTHBIM H IIPUPOJHEIM 00BEKTaM

4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Koxn

HaumeHoBaHuUe pa3/1esioB, TeM H
BH/I0B padoT

Ounas ¢popma

3aounas popma *Kon

Cemectp

Yacsl Yacel MHIMKATOpa

Jlek

Kypc JOCTHKEHUS

KOMIICTCHIIHHU

HOp | Jag | CP Jlek | IIp | Jla6 | CP

1.0

OcHoOBHBIE
XHMHH.
3aKO0H.
CBOMCTBA
XHMHYECKHX
XuMuuyeckast

Paznen 1.
3aKOHBI
Hepuoanueckuii
Crpoenne wu
BeIIECTB,
CHCTEM.
CBA3b.

11

Tema 1. OcHOBHBIC TTOHSATHS
M 3aKOHBI XMMHH. [a30BBIE
3aKOHBI

2 | 1/3umuss 4 OIIK-1.3

1.2

JlaGopatopnast pabora Ne 1.
[MonyueHne ©  U3y4eHHE
CBOWCTB OKCH/IOB,
THJIPOKCHJIOB U COJICH

2 1/3uMHsIs OIIK-1.3

1.3

JlaGopatopnast pabota Ne 2.
Omnpenernenne MOJISIPHOM
Macchl 3KBHBAJIICHTA MarHUs
METO/IOM BBITECHEHHS
BOJIOPO/IA

1/3uMHsIs 2 OIIK-1.3

14

Tema 2. CtpoeHume aToma.
Ilepuonuueckas cucrema u
CHCTEMAaTHKa DJIEMEHTOB

OIIK-1.3

1/3umHss 4

15

JlaGopatopnast pabora Ne 3.
KBanToBo-mMexannueckas
MOJENh CTPOCHUS aToMa.
Ilepuoanueckue  cBOMCTBa
DJIEMEHTOB

1/3umuss OIIK-1.3

1.6

Tema 3. Xumudeckas CBS3b,
ee Pa3HOBUIHOCTH.
I'ubpuamzanys

2 | 1/3umHss 4 OIIK-1.3

1.7

Jlaboparopras pabora Ne 4.
Xumudeckas CBSI3b.
I'eomeTrpuueckas dhopma
MOJIEKYJI

2 1/3umuss OIIK-1.3

2.0

Pazgen 2. CocraB m
CBOICTBA PaCTBOPOB.




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM
BH/IOB padoT

Ounas ¢opma

3aounas gpopma

Cemectp

Yacsl

Jlek

Mp | JIad

Cp

Kype

Yacsl

Jlek

Ilp

Jlad

CP

*Koa
HHIMKaTOpa
JOCTHKECHU A

KOMIIeTEHIUH

2.1

Tema 4. CocTaB u CBOiicTBa
PacTBOpOB. Crioco0Osr
BBIPQKCHUS KOHIICHTPAIIHIA.
KonnuratuBHble  cBOiicTBa
pactBopoB. Kiaccudpukamnms
U CBOMCTBa JUCHEPCHBIX
CHCTEM

1/3uMHsIs

OIIK-1.3

2.2

Tema 5.
3JIEKTPOIUTUYECKOM
JACCOIHAIIIH

Teopus

1/3uMHsIs

OIIK-1.3

2.3

Jlaboparopras pabora Ne 5.
VlonHo-00MeHHBIE peaKLuu
B PacTBOpax 3JEKTPOJUTOB

1/3umHuss

OIIK-1.3

2.4

Jlaboparopras pabora Ne 6.
Onpenenenne  KECTKOCTH
BO/JIbI TUTPUMETPUICCKUM
METOJIOM

1/3umHss

OIIK-1.3

2.5

Tema 6.
MOKa3aTemb.
coJieit

Bonoponnsiii
T'unponus

1/3uMHsIs

OIIK-1.3

2.6

JlabopaTopnas pabora Ne 7.
Omnpenenenne pH pactBopa.
I'unponus coneit

1/3uMHsIs

OIIK-1.3

3.0

Pasznen 3. Xumunueckas
TepPMOIUHAMHKA u
KHHETHKA.

3.1

Tema 7. DHepreTuka
XMMHUYECKUX NIPEBpalICHUN

1/3umHss

OIIK-1.3

3.2

JlabopaTopuas padora Ne 8.
TenoBsie 3¢ deKTs
peaxkuii pacTBOPEHHUs

1/3umHss

OIIK-1.3

3.3

JlabopaTopnas padbora Ne 9.
Ornpenenenue TEIUIOTHI
HEUTpaIu3aLuu.
OmnpeneneHne HanpaBICHUSA
MIPOTEKaHHMs pEaKIuU

1/3umuss

OIIK-1.3

3.4

Tema 8. XuMmuueckas
KHHETHKA W PaBHOBECHE

1/3uMHsIs

OIIK-1.3

3.5

JlabopaTopnas padota Ne 10.
Uzyuenue BJIUSHUSA
KOHILICHTPALMH BEIIECTB H
TEMIIEpaTypbl Ha CKOPOCTh
XUMHUYECKON  peaknuu W
XMMHUYECKOE PaBHOBECHE

1/3uMHsIs

OIIK-1.3

4.0

Pasnen 4. Duekrpoxumus.

4.1

Tema 9. OKHCIUTENHHO-
BOCCTaHOBUTEJILHBIE
MIPOLIECCHI

1/3umHss

OIIK-1.3

4.2

JlaGopatopnast pabota Ne 11.
OKHUCIIUTENBHO-
BOCCTAHOBMTEIILHEIC
peaxImu

1/3umHss

OIIK-1.3

4.3

Tema 10.
DNEKTPOXUMHUUECKHE
CHUCTEMBI

1/3umuss

OIIK-1.3

4.4

JlaGopatopnas pabota Ne 12.
Ornpenenenue D]1C
rajJbBaHMYECKOTO JJIEMEHTA

1/3umuss

OIIK-1.3

45

Tema 11. Koppo3zus
METaJIOB

1/3umHss

OIIK-1.3




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma 3aounas gpopma *Kon
KOH HanmeHoBaHnue pa3zeioB, T€EM H Yacel Yacel HHIMKaTOpa
BH/I0B padoT Cemectp Jex | Mp | Ja6 | CP Kypce Jex | Mp | Jas | CP JOCTHKEHUS
KOMIIETEHIIMH
4.6 | Jlaboparopnas pabora Ne 13.
Kopposua MCTAILIOB. 1 2 1/3uMHsIs 2 OIIK-1.3
3amura METaIoB oT
KOppO3uH
4.7 | Tema 12. Dnextponus 1 1 1 | 1/3umuss 4 | OIIK-1.3
4.8 | JlabopatopHnas padota Ne 14.
DIeKTpou3 u €ero 1 2 1/3umHss OIIK-1.3
IIpUMEHEHHE
5.0 | Pazgen 5. Oprannyeckas
XUMUs u XUMUS
MOJIMMEPOB.
5.1 | Tema 13. OcHOBHBIE KIacChI
OpraHUYeCKUX COCAMHEHUH, 1 1| 1/sunmss 4 OINK-1.3
0COOCHHOCTH CTpOCHUS
MIOJIMMEPOB
Popma TPOMEHYTORHOU 1 36 1/nerusist OIIK-1.3
aTTecTalllu — 9K3aMeH
KontponsHas padora 1 I/netHss 18 | OIIK-1.3
Hroro uacos (6e3 yuéta
9acoB Ha IPOMEKYTOUHYIO 17 34 |21 6 6 | 78
aTTECTAINIO)

S ®OHJ OHEHOYHbIX CPEACTB JJIAA ITPOBEJIEHUWA

ATTECTALIMHM OBYYAIOIUXCS MO JUCHMUIIINHE

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEKYTOYHOM

@DOH/ OLIEHOYHBIX CPEICTB AJIS MPOBEICHUS TEKYIEro KOHTPOIIS yCIIEBAaeMOCTH U IPOMEXKYTOUHOM aTTecTaluu
o AucuuIuIMHe oopMIIeH B BHE npuiioxeHus Ne 1 k paboueii mporpamMme AUCIMIUIMHBI M Pa3MELICH B AJIEKTPOHHON
nH(popMannoHHO-00pa3oBaTeNbHOM cpenie Y HUBEPCUTETa, JOCTYITHOW 00yYaloIeMycsl Yepe3 ero JMIHbINH KaOuHeT

6 YHEBHO-METOANYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHE

JUCHMIIIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JUTEpaTypa

Komn-Bo 3Kk3.
bubnuorpaduueckoe onucanue B 6ubnmorexe/
OHJIANH
6.111 I'muaka, H. JI. O6mas xumus : y4e6. mocooue - Uzn. crep. / H. JI. I'nuaka. M. : 58
o Knopyec, 2013. - 749c.
I'manaka, H. JI. O6mas xumust B 2 T. Tom 1 : yueOHuk amns By3zoB / H. JI. T'mnaka ;
6.11.2 o penakuumeit B. A. [Tonkoa, A. B. badbkoBa. — 20-¢ u3z., mep. u gom. — Ornnaiin
o Mocksa : FOpaiit, 2024. — 353 ¢. — URL: https://urait.ru/bcode/537456 (nara
obpamenns: 14.02.2024). — TekcT : 371eKTPOHHBIH.
I'nunka, H. JI. O6miast xumust B 2 T. Tom 2 : yueOHuK 11 By3os / H. JI. I'nunka ;
6.1.13 o penakuueit B. A. [TonkoBa, A. B. badbkoBa. — 20-¢ u3z., nep. u gomn. — Omnaits
o Mockga : FOpaiir, 2024. — 379 ¢. — URL: https://urait.ru/bcode/537457 (nara
oOpamenus: 14.02.2024). — Tekcr : 371eKTPOHHBIH.
6.1.2 JlonoJHuTEIbHAS JUTEPATYypa
Kon-Bo 3k3.
Bubmuorpadudeckoe onmcanme B 6ubnmorexe/
OHJIANH
6121 Pyccasckast, H. B. Xumust : yue6.-metos. nocodue / @enep. areHTCTBO K./, 188
T tpaHci., Upkyrt. roc. yH-T myrei coodm.. Mpkyrck : UpI'VIIC, 2022. - 103c.
6.1.2.2 Sxumona, I'. A. Xumus : 1a6. npaktukym / denep. areHTCTBO XK.-J. TpaHCIL., MUpKyT. 275
T roc. yH-T nyTeid coobur.. Mpkyrck : UpI'VIIC, 2014. - 99c.
6.123 Slewko, C. B. Xumus ¢6. 3aga4 : ¢0. 3agau / coct.: C. B. Scwko, I'. A. SIkumoBa. 274

Wpkyrck : UpI'VIIC, 2015. - 144c.

6.1.3 YueOHO-MeTOANYECKHE Pa3Pa0OTKH (B T. Y. VIS CAMOCTOSATEIbHON pa6oThl 00y4aKOIINXCH)

bubnnorpaduueckoe onucanue

Koi-Bo 3k3.




B OuoOmmorexe/

OHJIAMH
SAcwko, C. B. MeTonuieckue ykazanusi 1o u3ydeHuto aucuurinabl b1.0.12 Xumus
o cnenuanbHOCTH 23.05.06 CTpOUTENBCTBO JKEIE3HBIX JOPOT, MOCTOB
6.13.1 TPAaHCIOPTHBIX TOHHEJEH, Criennanu3anys Y IpaBiIeHHe TEXHHISCKUM COCTOSHHEM Omstaiin
R xene3usIx gopor / C. B. fAceko ; UpI'VIIC. — Upkytek : UpI'YIIC, 2023. — 13 c. -
Texcr: anexrponnsIil. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_46708 1422 2024 1 signed.pdf
6.2 Pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « MHTepHET»
6.2.1 DJIeKTPOHHO-O0uGIMoTeyHas cucteMa «O6pasoBaTenbHas miathpopma FOPAUT», https://urait.ru/
6.2.2 DnekTpoHHO-O0nbIMoTEeuHas cuctema «M3narenscTBo Jlanby, https://e.lanbook.com/
6.2.3 DIIeKTPOHHO-0MOIHOTEUHAst cHcTeMa «Y HUBEPCUTETCKast GHOITHOTEKa OHIain», https://biblioclub.ru/
6.3 IIporpamMHoe obecriedenne H HH(PpOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe mporpamMMHoe o0ecrieueHue
6311 Microsoft Windows Professional 10, rocymapctBeHHBIH KOHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6.3.1.2 g/iicrosoft Office Russian 2010, rocynapcrBeHHsIi KoHTpakT ot 20.07.2021 Ne 0334100010021000013 -
6313 F.oxitReade-r, cBOOOIHO pacmpocTpansieMoe mporpaMMHoe obecnieuenue http:/free-software.com.ua/pdf-
T viewer/foxit-reader/
Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHseMoe TIporpaMMHOe — oOecrieucHHe
6.3.1.4 . .
https://get.adobe.com/ru/reader/enterprise/
Sunekc. bpaysep. IlpuknagHoe mnporpamMmHoe ofOecrieueHne ooOmiero HasHaueHus, OducHble
6.3.1.5 MIPUJIOKCHUS, JTUIICH3HS — CBOOOIHO pacpoCTpaHsIeMoe MporpaMMHoOe obecrieueH e o JiuiieH3uun BSD
License
6.3.2 CnenuaJau3upoBaHHOE NPOrpaMMHoe o0ecieyeHne
6.3.2.1 ‘ He npenycmotpeno
6.3.3 UHdopmanuoHHbie CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npexycMoTpeHb!
6.4 IlpaBoBble © HOPMATHBHbBIE JOKYMEHTbI
6.4.1 ‘ He npenycMoTpensl

7 OIUCAHHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl,
HEOBXOANMOMU JJIsA OCYIWECTBJIEHUSA YYEBHOI'O TIPOLIECCA
1O JMCIUITJIMHE

Kopnyca A, b, B, I', I, E UpI'YIIC wnaxonstcs mo aapecy r. UpkyTck, yia. YepHsbieBckoro, 1. 15;
kopmyc JI UpI' VIIC waxoautes — no aapecy r. UpkyTck, yi. JlepmonToBa, 1.80

YuebHas aymuropus J1-605 11 mpoBeaeHNS JICKIIMOHHBIX U MPAKTUIECKUX 3aHATHH, 1a00paTOpHEIX padoT,
TPYIIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIbTAINH, KypPCOBOTO IIPOCKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOIIS ¥ MIPOMEXYTOUHOH aTTrecTanunu. OCHOBHOE 000pY/IOBaHHE:
CIenManu3upoBaHHas MeOelb, MyJIbTUMEIHAIIPOEKTOP, FKpaH, (HOyTOyK nepeHocHoH). [1na npoBeeHus
3aHATHIA UMEIOTCS yueOHO-HATIIsAHbIE TOCOOUs (TIpe3eHTalluH, TUIAKATH).

Jlabopatopus -109 «Xumus» a1t npoBeAeHUs TEKINOHHBIX M IPAaKTHIECKNX 3aHATHH, 1Ja00paTOPHBIX
paboT, TPYNIOBBIX ¥ MHIUBHIYAIHBIX KOHCYJIBTallMi, KypCOBOTO ITPOEKTUPOBAHUS (BBIITOIHEHUS
KypPCOBBIX PadOT), TEKYIIEro KOHTPOJISt U IPOMEXYTOYHOH aTTectani. OCHOBHOE 000pyI0BaHHE:!
CreUaIn3upoBaHHas MeOellb 3JeKTpOoIIKad CyIIMIbHBIN; BECI JJIEKTPOHHBIC; MUKPOCKOIT; LISHKeD;
ueHTpudyra; peppaxromep; 6ans BoasHas; MKM®; pH-merp; akBaqucTHILIATOD

Jlabopatopust I'-111 «KommekcHast 1abopaToprs» TSI POBEICHIS JICKIIMOHHBIX U MPAKTHYECKIX 3aHITHH,
J1a00PaTOPHBIX PadOT, TPYIIIOBBIX U UHIMBHUIYAIbHBIX KOHCYJIBTALUHA, KypCOBOTO MPOEKTUPOBAHUS
(BBIMOJIHEHNUS KYPCOBBIX PadOT), TEKYLIET0 KOHTPOJIS ¥ IPOMEXYTOUHOH aTTecTanu. OCHOBHOE
00opyioBaHHE: CIIEHATN3NPOBAHHASI MEOEb TEPMOCTAT CyXOBO3LYIITHBIH; BECHI JJICKTPOHHBIC; BECHI
nabopaTopHbIe; KapMaHHBIH pH-MeTp.

IMomemneHus A CaMOCTOATEIBHON PabOTHI 00YYAIOIINXCST OCHAIIEHB KOMITBIOTEPHOW TEXHUKOM,
MOJKITFOYEHHON K HH(OPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «THTepHeT», U 00ecnedeHsbl JOCTYIIOM B
JNEKTPOHHYI0 HHPOPMAIMOHHO-00pa3oBaTensHyto cpeny Upl YIIC. [TomemeHus 11 caMOCTOSTETbHOMN
paboTHl 00yUarOIMXCSL:

— YHUTATbHBIE 3aJIBI;

— y4eOHbIe 3aTbl BRIUMCIUTEIbHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— IOMEIIEHHS /1T XpaHeHHs 1 PO UIIaKTHYECKOro 00CIyKUBaHus yueOHOro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JISA OBYYAIOIIIUXCA
11O OCBOEHHMIO TN CIUMIIJIMHBI




Bun yuebHoM
NEeSITENLHOCTH

Opranuzanus yueOHOH NesTeIbHOCTH 00y4aromerocs

Jlexius

Jlexmusa (ot natmHCKOTO «lection» — dYTEHWE) — BHUJA ayAMTOPHBIX YYEOHBIX 3aHATHH.
Jlexuus: 3akyangbpIBacT OCHOBBI HAyYHBIX 3HAHMM B CHCTEMATU3UPOBAHHOM, MOCIIENOBATEIbHOM,
0000mIeHHON (hopMe; pPaCKPHIBACT COCTOSHHE M TIEPCIIEKTHUBBI PA3BUTHS COOTBETCTBYIOIICH
00JacT HAyKW M TEXHUKW; KOHIEHTPUPYET BHHUMaHHE OoOydJaromuxcs Ha HamOoJiee CIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [MO3HABATEIBbHYIO aKTHBHOCTH 00YYaIOIINXCSl.

Bo Bpemsi JIEKIMOHHBIX 3aHATHH OOy4YaloOmMiics JOJDKEH YMETh CKOHLEHTPHPOBATh
BHUMaHHE Ha HM3Yy4aeMbIX HpoOJieMaX M BKIIOYUTH B pabOTy Bce BUABI MaMSTH: CIIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUTraTeNlbHy0. J[J11 3TOro Bech MaTepua, u3jlaraéMblii pernoiaBaTeiem,
oOydaroremMycsi HEOoOXOAMMO KOHCHEKTUpOBaTh. Ha MONAX KOHCHEKTa clenyeT IoMedaTh
BOTIPOCHI, BBIJCNICHHBIE OOydYalOMMUMCS Ui KOHCYJNBTAIlMM C IIperojaBaTelieM. BBIBOIEL,
MTOJTy9ICHHBIE B BUIE POPMYII, pEKOMEHIYETCA B KOHCIIEKTE MO TICPKUBATh WIIM OOBOJUTH PAMKOIA,
9TOOBI JIydIle 3alOMHUHANUCh. [lOJE3HO COCTaBUTH KpAaTKAH CIPAaBOYHHUK, COJICpPIKAIIUI
OTIpe/IeIICHNS] BAKHEUIINX MOHATHH Jekunu. K KakIoMy 3aHATHIO CIIeAyeT pa3odparb MaTepuat
mpensiayImel nexiun. M3ydas Marepmand 1O Y4eOHHKY FUIM KOHCIIEKTY JIEKIWH, CIIeAyeT
MIEPEXOANTH K CIEAYIOMIEMY BOIIPOCY TOIBKO B TOM CIIydae, KOTJja XOPOIIO YCBOSH IIPEIbIIyIITHA
BOIPOC. PsiJ1 BONPOCOB TUCIUIUIMHBI MOXKET OBITh BBIHECEH Ha CaMOCTOsITEIbHOE H3yueHue. Takoe
3ajaHue TpeOyeT ONepaTHBHOIO BHIMOIHEHUS. B KOHCIIeKTe JIeKIuii He0OXOJMMO OCTaBUTh MECTO
JUISL OCBEILLEHUS] YIOMSHYTBIX BOIpocoB. O003HAYMTH BOIIPOCHI, TEPMHHBI, MaTepuall, KOTOPbIH
BbI3BIBACT TPYAHOCTHU, IOMETUTH U NONBITATHCA HaWTH OTBET B peKOMeHﬂyeMOﬁ JaTepartype. Ecmn
CaMOCTOSTENILHO HE yJaeTcsi pa3o0paThcs B MaTepuae, To He00X0auMo chopMyIUpOBaTh BOIIPOC
U 3a]1aTh MPENoIaBATEII0 Ha KOHCYJIbTALNH, Ha IPAKTUYECKOM 3aHSATHU

JlabopaTopHras
pabota

OCHOBHOI [1EJ1BI0 JTAOOPATOPHBIX PAdOT SABISICTCS TCOPETUICCKOE 00OCHOBAHHUE, HATIIAIHOC
W/WIA SKCIICPUMEHTAIBHOE TOATBEPKICHUE HW/WIIM TMPOBEPKA CYIIECCTBEHHBIX TCOPETUUCCKUX
MOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHanu3 CYHIECTBYIOIIUX METOAMK M METOJOB HUX
peammanu 1 T.J. OHH 3aHUMAOT NPEUMYIIECTBEHHOE MECTO MpPHU H3YYEHHH UCIUIUIMH
00513aTeNIbHOM YaCTH M YacTH, GOPMUPYEMOH y4acTHHKaMK 00pa30BaTeIbHBIX OTHOIICHHH biioka
1.

Ucxons u3 nienn, coaepkanneM JTabopaTOPHBIX pabOT MOTYT OBITh:

- DKCIICpUMEHTAIbHAS TIPOBEPKa (POPMYII, METOIUK pacdera;

- IpOBEICHIE HATYPHBIX N3MEPEHII CBOHCTB, pa00YHX ITapaMeTPOB, PSKUMOB pabOTHI IIPpH
ITOMOIIHN JTAOOPaTOPHOTO 00OPYIOBAHUS W/MITH CTEHIOB H MAaKETOB;

- 03HAKOMJICHHUE, aHAJIN3 ¥ TECOPETHICCKHE BBIKIIAIKH MO YCTPOHCTBRY, MPHHLIUAIY ACHCTBHS
1 ciocobaM 0OCITy>)KMBaHMS alllIapaToB, JeTaleil MalTiH, MEXaHU3MOB, TIPOIIECCOB, MPOTEKAIOIINX
B HUX MIPHU 3TOM | T.J.;

- HarsaHas rpaduueckas WHTEPIpPETANUs YSPTeKEH, cXeM, 00bEMHBIX MOBEPXHOCTEH U
T.Jl., BOCIIPOU3BOAMMBIX C TOMOIIBIO CHIEIMATU3UPOBAHHOTO MMPOTPAMMHOT0 00ECTIEUEHUS;

- UMHUTAIIMOHHOE MOJIEIMPOBAHUE IPOIIECCOB, MPOTEKAIOUINX B CJIOKHBIX XUMHUYECKHUX,
(bU3NYECKUX, MEXaHMYECKHX, JICKTPUIECKUX U NIP. 00BbEKTaX;

- HaBIOHOE TpEACTaBICHHE O paboTe TNepcoHala KOHKPETHOH OpraHW3aldd WIIH
noapaszaenenus OAO «PXKI» nmocpeacTBOM MOJEIMPOBAHUS IUTATHBIX M BHEIITATHBIX CUTYaLUH
B BUPTYaJbHBIX CIECIHAATH3UPOBaHHBIX APM (aBTOMATH3MPOBAaHHBIX pabOUMX MECT);

- YCTaHOBJICHHE W TOATBEPXKACHUE 3aKOHOMEpPHOCTEH (IIyTeM CpaBHEHHUS MPOBEICHHOTO
AKCIICPUMEHTA M PACCYMTAHHBIX 3HAYCHUH) U T.11.;

- O3HAKOMJICHHE C METOJMKAMHU MPOBEACHUS HKCIEPUMEHTOB, HATJISIHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB U TIp.;

- YCTaHOBJIEHUE CBOWCTB BEIIECTB, UX KAUECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK;

- aHaNIM3 Pa3IMYHBIX XapaKTEPUCTHK MPOIECCOB, B TOM YHCIE MPOU3BOACTBEHHBIX U UHBIX
MIPOIIECCOB,;

- pacueT MmapameTpoB Pa3IMYHBIX SBJICHWH M TPOIECCOB, CMOJCIMPOBATH KOTOPHIE HE
BO3MOYHO B PEAJIbHBIX YCJIOBUSIX (HapuMmep, Ype3BblyailHble CUTYalluH U IIp.);

- HAaOJIOICHUE Pa3BUTHS SIBIICHHUM, IPOLIECCOB U JIP.

JlomyckaeTcst HHOE COJepIKaHUE JIAOOPAaTOPHBIX paboT, eciu 3To OyaeT cnocoOCTBOBATh
peanu3anyu 1eiei u 3a1a4 TUCIUIDIHHBL 1 (POPMHUPOBAHUIO COOTBETCTBYIOIIAX KOMIICTCHIHIA.

[o xapakTepy BBIMOJIHACMBIX JTa00PATOPHBIX PA0OT BO3MOXKHEI:

- O3HAKOMHTCIbHBIC Pa0OTBI, UCIONB3YeMbIC IS  3aKPEIUICHUS  H3YYCHHOTO
TEOPETUIECKOTO MaTePHAIbI;

- AaHATMTUYECKUE PabOTHI, UCIOIB3YEMBIE IS TTOTYIeHHUST HOBOW MH(OpMAIMU Ha OCHOBE
(hopManu30BaHHBIX METO/IOB;

- TBOpYECKHE pabOThI, OPHEHTUPOBAHHBIE HA CAMOCTOSTEIBHBIN BEIOOD MOIX0/IOB PEIICHUS
3am1ad.

[Ipexxne, 4eM NPUCTYNUTh K JAOOPATOPHBIM 3aHATHSAM, OOydaromuMmcs HEo0X0IUMO
MTOBTOPUTH TEOPETUUCCKUI MaTepuan 1mo Teme padothl. Kaxkaas mabopaTopHas pabora ocHaIeHa
METOJIMYCCKIMH YKa3aHHUSAMH, pa3padOTaHHBIMH MPENOJABATEISIMH, BEIYIIUMHU JUCIUTUINHY




CaMocTosTenpHas
pabora

OOyueHne MO AUCHUILIMHE «XHMMHUS» NPELyCMaTpPUBACT AKTUBHYIO CaMOCTOSTENBHYIO
pabory obyuaronierocs. B paznene 4 paboueii nporpammsl, KOTOPBIH HazbiBaeTcss «CTPYKTypa
COJIep)KaHNe JTUCLMIUIMHBI»Y, BCE Yachl CaMOCTOSTEIbHOM pabOThl pachmucaHbl 10 TeMaM H
BOIIPOCaM, a TaKXKe yKazaHa HeoOXoauMas yueOHast TuTeparypa: 00yJarouics u3ydaeT y4eOHbIi
Marepuall, pa3doupaeT MpuMepsl ¥ pemaeT pa3HOypOBHEBbIE 3a7adi B paMKaX BBIIOJIHEHHS Kak
00IIKX JOMAIIHUX 3alaHUH, TaK ¥ HHIUBUIYIBHBIX JoMaHuX 3aaanuid (M/13) u npyrux Bunos
paboT, MpenyCMOTPEHHBIX padodeld MporpaMMOi JUCIUILIMHBL. IIpH BBITOIHEHHH TOMAIIHUX
3aaHuil oOydaromeMmycs ciexyeT OOpaTHThCS K 3ajadaM, PEIICHHBIM Ha MpPEeABIIYIINX
MPAaKTHYECKNX 3aHATUAX, PEIICHHBIM JIOMAIIHUM paboTaM, a Takxke K MpUMepaM, MPHUBOJUMBIM
nekropoM. Ecmm 3Toro Oyger HEZOCTAaTOYHO [UIA BBIIOJIHEHHS BCEH pabOTHI MOXKHO
JOTIOJTHUTENIBHO BOCIHOJIB30BAThCSl YYEOHBIMH IIOCOOMSIMM, NPHBEICHHBIMH B paszene 6.1
«YuebOHast nuteparypa». Eciam, HecMOTps Ha W3y4EHHBIH Marepual, 3aJaHHE BBIIOJHUTH HE
yJaercsi, TO B 00s3aTENLHOM IMOPSIKE HEOOXOIMMO IMOCETHTh KOHCYJBTALUIO MpENnoaaBaTels,
BEAYILIET0 NPAaKTUYECKUE 3aHITUS, W/HITH KOHCYJIBTAIHIO JIEKTOPA.

JomamiHue 3ajaHMs, WHIMBHAyaJbHbIE JIOMAallHUE 3aJaHus M Jpyrue palboTsl,
IIpeyCMOTPEHHbIE pado4eli IpOrpaMMON AUCIMIUINHBI TOJDKHBI OBITH BBIITOJIHEHBI 00Y4aIOIUMCs
B YCTAQHOBJICHHBIC IPEIOJaBaTEIeM CPOKH B COOTBETCTBUH C TPeOOBaHMAMHU K O(GOPMIICHHIO
TEKCTOBOH M rpaduueckoil JoKyMeHTaluu, chopMmynupoBaHHbiM B [lonoxenun «TpeboBaHus kK
0hOPMIICHHIO TEKCTOBOH U rpadniaeckoil JokyMeHTarn. HopMOKOHTPOIIB)

Komruieke yueOHO-METOUYECKUX MaTepUalioB 10 BCEM BUJAM y4eOHOI AeSTeNbHOCTH, MIPEAYCMOTPEHHBIM padoueii
MpOrpaMMoil TUCHUITIIMHBI (MOYJIs), pa3MEIeH B JIEKTPOHHOH HHpOpMalMOHHO-00pa3oBarenbHoit cpene Vpl YIIC,
JIOCTYITHOW 00y4aromeMycst 4epe3 ero JIMYHbIIH KaOHMHET




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, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yHarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Y€pe3 COBEPILICHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHUE MHHOBALIMOHHBIX METOJ/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— 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
chOPpMUPOBAHHOCTH  KOMIIETEHIIMM; TIO3BOJIAET pelaTh TUIOBBIE 3aJaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoaaraeT roTOBHOCTh pelaTh NPaKTUYECKHUE 3aa4H OBBIILIEHHOHN CIO0KHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOJMYECKOM 00ECTICUEHHUH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYeT

AUCHHUILIMHA.

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

JucrumiHa « XuMUsD Y4acTBYeT B (JOPMUPOBAHUYN KOMITETCHIIUH:

OIIK-1. Cnocoben pemiate WHXEHEPHBIEC 3a/1a4d B MPO(ECCHOHATBHON JEATEIbHOCTU C
UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMaTHYEeCKOT0 aHAIN3a U MOJICIIUPOBAHUS
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

ouHasi popma o0yUeHus

Haumenosanue Ko
KOHTPOILHO HHI[HK;ITO a HaunmMeHnoBaHue OIEHOYHOTO
Ne P OOBEKT KOHTPOJIS p cpexnctra (popma
OLIEHOYHOTO JOCTHKEHHS HpoBeIeHN™)
MEpOIIPUATHS KOMITCTEHIIHU P
1 cemectp
10 Pazgen 1. OcHoBHble 3akoHbl xuMuH. Ilepuonuyeckmii 3axoH. CTpoeHMe W CBOWCTBAa BelIeCTB,
' XHMHYeCKHX cHcTeM. XMMHYecKasi CBS3b
Komnnoksu CTHO
o Tema 1. OCHOBHBIE TOHATUSA U ™ (Y )
1.1 | Tekymmii KOHTPOJIb OIIK-1.3 PasHoypoBHEBBIE 3a1a4n
3aKOHBI XUMHH. [ a30BbIC 3aKOHEI (MHCHMeHHO)
JlabopatopHras pabota Ne 1.
. PATOPHaA p . JlabopaTopHas pabota
1.2 | Tekymmii KOHTPOIBb IlonydeHue u u3yueHue CBOUCTB OIlK-1.3 (MUCHMEHHO)
OKCHJIOB, TUIPOKCHJIOB U COJIEH
JlabopaTopHras padota Ne 2.
N OmnpeneneHre MOJISIPHOI MacChl JlabopaTopHast paboTa
1.3 | Tekymmii KOHTPOINIB pea p OIlK-1.3 PATOPHaA p
SKBUBAJIEHTa MarHusi METOJA0M (TMCHbMEHHO)
BBITECHEHHSI BOAOPOJIA.
Tema 2. CtpoeHue atoma. KomnmokBuym (ycTHO)
1.4 | Texkymuii KOHTPOJIb [lepnoauueckas cucrema u OIIK-1.3 PasHoypoBHEBBIE 3a1a4uK
CHCTEMaTHKa 3JIECMEHTOB (MCHMEHHO)
JlabopatopHras pabota Ne 3.
. KBaHTOBO-MeXaHHYIECKas! MOJIEIb JlabopaTopHast paboTa
1.5 | Tekymmii KOHTPOJIb A OIIK-1.3 paTopHasp
cTpoenus aroma. [lepuoanueckue (McpMEHHO)
CBOHCTBA 3JIEMEHTOB
Komnoksuym (ycTHO
. Tema 3. XuMmuueckasi CBSI3b, €€ ™ (y )
1.6 | Tekymmii KOHTPOIIBb OIlK-1.3 Pa3zHoypoBHEBBIE 3a/1a41
pa3sHOBUAHOCTH. [ MOpuIm3aIis (IHCHMEHHO)
JlaGopatopHas pabora Ne 4.
N PATOPHas b JlabopaTopnas pabora
1.7 | Texkyumii KOHTPOJAb | XUMHYECKas CBS3b. OIlK-1.3 (HCHMEHHO)
I'eomerpuyeckast hopma MOJICKYIT
2.0 | Pa3nen 2. CocTaB u CBOiiCTBa pacTBOPOB
Tema 4. CoctaB u cBoiicTBa
pacTBOpoB. CrIOCOOBI BEIpasKCHHUS Komtoksuym (yeTHo)
o KoHUeHTpauui. KosmnuratusHeie MY
2.1 | Tekymuit KOHTPOIH . OIIK-1.3 PaszHOypoBHEBBIE 321241
CBOICTBa pPacTBOPOB. (mHChMeHHO)
Knaccugukamnus u cBoricTBa
JUICTICPCHBIX CHCTEM
Komnokeuym (ycTHO)
o Tema 5. Teopus
2.2 | Tekyuuii KOHTPOJIb p . OIlK-1.3 Pa3zHOypoBHEBBIE 3a1a41
ANEKTPOIUTHYECKOM AUCCOLMALIN (nichMenHo)
JlabopatopHras pabota Ne 5.
. PaTOPHa b Jlaboparopuas pabota
2.3 | Tekyuuii KOHTpoJib | MOHHO-OOMEHHBIE peaKkiiu B OIlK-1.3 (UCHMeHHO)
pacTBOpax AEKTPOJIUTOB
JlabopatopHnas pabota Ne 6.
N paTOpHas p Jlaboparopnas pabota
2.4 | Tekymuit KOHTPOIb OrnpeneneHue KeCcTKOCTH BOAbI OIIK-1.3 (HCHMEHHO)
TUTPUMETPHYECKUM METOI0M
N Komnoksuym (ycTHO
o Tema 6. BogopoaHslil mokaszaTels. y™ (y )
2.5 | Tekyumii KOHTPOJIB o OIIK-1.3 Pa3zHoypoBHEBbIE 3a1a4H
IMunponus coneit (IiChMeHHO)
JlabopatopHnas pabdora Ne 7.
. PATOpHai b JlabopaTopHast paboTa
2.6 | Tekymuii koutpons | Ompenenenue pH pactBopa. OIIK-1.3 (MHCHMEHHO)
I'unponus coneit
3.0 | Pa3znexn 3. Xumuueckasi TEPMOAMHAMHKA M KHHETHKA




Tema 7. DHepreTuka XUMHUECKUX

KosutoxkBuym (ycTHO)

3.1 | Texymmuit KOHTPOJIB . OIIK-1.3 PasHoypoBHeBEbIe 331241
v p MpeBpaICHAN (HHCM};EHHO)
JlabopatopHras pabota Ne 8. JaGopatopHas pabora
3.2 | Texymuii kouTpoNs | TermuoBeie 3P PEKTH peaKITHii OIIK-1.3 (MUCHMEHHO)
pacTBOpEHH
JlabopatopHras paboTa Ne 9.
OmnpeneneHne TETIOTH TaGobaTopHas pabora
3.3 | Tekymwmii KoHTpOdb | HeWTpanuzauuu. OnpeneneHue OIIK-1.3 (HHCBI?%HEO) p
HarpaBJeHUs IPOTEKaHUs
peakuuu
. Tema 8. Xumuueckast KHHETHKA U Konnoxsuym (ycrio)
3.4 | Tekymuit KOHTPOIb OIIK-1.3 PasHoypoBHEBBIE 3a/1a4H
paBHOBecHe (nHChMeHHO)
Jlabopatopnas padora Ne 10.
W3yuenue BnusiHUSA
35 | Texymuit KoHTpOITH KOHIICHTPAITIH BEIICCTB U OITK-1.3 JlabopaTopnas paboTa
TeMIIepaTypbl Ha CKOPOCTh (TIMCBEMEHHO)
XUMUYECKOU PEAKLUU U
XMMHYECKOE PAaBHOBECHE
4.0 Pasznen 4. DiekTpoxumus
KomnmokBuym (ycTHO)
4.1 | Texymuit KOHTPOJIb Tewma 9. Oxucurenpro OIlK-1.3 Pa3HoypoBHEBEIE 3a/1a41
BOCCTaHOBHUTEJIbHBIE TIPOLIECCHI
(IIMCBEMEHHO)
) JlabopaTopnas padota Ne 11. JaGopatopHas pabora
4.2 | Texywwuii KOHTpoIb | OKUCIUTENBHO- OIlK-1.3
BOCCTaHOBUTEJIbHBIE (mucpmenHo)
peakuuu
KomnmokBuym (ycTHO)
4.3 | Texymmuit KOHTPOJIb ;F;xi;[gl' ITIEKTPOXUMHICCKHC OIIK-1.3 PasHoypoBHEBBIE 3a1a4H
(TUCHMEHHO)
JlabopaTopras padora Ne 12.
4.4 | Texymmuit kouTposs | Omnpenenerne IC OIIK-1.3 &f;ﬁf engg)a A padora
raJIbBaHMYECKOTO JIEMEHTA
Komnokeuym (ycTHO)
45 | Texymuit kouTpors | Tema 11. Koppo3us metammos OIIK-1.3 PaszHOypoBHEBBIE 321241
(TIMCBEMEHHO)
JlabopaTopnas padora Ne 13.
N JlabopaTopnas pabota
4.6 | Texywwmii kouTponb | Kopposus meraiuos. 3amuTa OIlK-1.3 (HCHMEHHO)
METAJUIOB OT KOPPO3HH
KomnmokBuym (ycTHO)
4.7 | Texymuit KOHTPOJIb Tema 12. Dnextponus OIlK-1.3 Pa3HoypoBHEBEBIE 3a/1a41
(TIMCBEMEHHO)
48 | Tewymmii koHTpoih JlabopatopHnas padoTa Ne 14. OITK-1.3 JlabopaTopHnas paboTa
DJIEeKTPOJIN3 U ero IPUMEHEHHUE (MChMEHHO)
5.0 | Pa3men 5. Opranuyeckasi XUMHS H XHMHS OJTHMEPOB
Tema 13. OcHOBHBIE KJIACCHI
. OPTaHUYECKUX COCTUHEHUH, i
5.1 | Tekymuit KOHTPOIB OCOBEHHOCTH CTPOCHHS OIIK-1.3 Komnokeuym (ycTHO)
TIOJIMMEPOB
Tekymuii KOHTPOJIb Paznensr 1-4 OIlK-1.3 5121};1?\;)5;:2; patora (KP)
Ox3ameH (cobecenoBaHme)
ITpomexyTouHas Pasnensi 1-5 OIK-1.3 DK3aMeH - TECTUPOBaHHE
arrecralus (KOMIIBIOTEpHBIC
TEXHOJIOTHH)

IIporpaMmma KOHTPOJIbHO-OIIEHOYHbIX MEPONPUATHI

3a04Hasi popMma 00yUeHus

Haumenosanue Kon
HanmeHnoBaHue onieHOYHOTO
KOHTPOJIbHO- HHJIIKAaTOpa
Ne OOBEKT KOHTPOJIIS cpexnctsa (popma
OLIEHOYHOTO JOCTHKEHHS *
TpOBeIeHUS*)
MEpOTPHUSITHS KOMITETEHIIMU
1 Kypc, ceccusi 3MMHSS
10 Pazgen 1. OcHoBHble 3akoHbl Xumuu. Ilepuonuueckuii 3axon. CTpoeHHe W CBoOiicTBa BelleCTB,

XMMHYECKHX CHCTeM. XMMHUYECKasl CBSA3b.




Tema 1. OcHOBHEBIC TTIOHSTHS K

Konrponbnas padora (KP)

L1 | Texyuwii konrpost, 3aKOHBI XUMHUH. ["a30BbIe 3aKOHBI OIK-1.3 (TMCHMEHHO)
Jlaboparopuas pabora Ne 2.
12 | Texymuii koHTposs Omnpenenenne MOIIPHOH MacChI OITK-1.3 JlaboparopHas paboTa
SKBHBAJICHTA MarHus METOJIOM (TTMCHMEHHO)
BBITECHEHHS BOZOPOJIA.
Tewma 2. CtpoeHne aToma.
1.3 | Tekymwmii koHTpons | Ilepmogmueckas cuctema u OIIK-1.3 Konrpomnas padora (KP)
(TTMCHMEHHO)
CHCTEMaTHKa 3JIEMCHTOB
14 | Texymwii koHTpoH Tema 3. Xumuueckast CBA3b, €€ OITK-1.3 Konrponbhas padora (KP)
pasHoBugHOCTH. [ MOpHIM3anus (IMCHMEHHO)
2.0 | Pa3nmen 2. CocTaB M CBOIICTBa PACTBOPOB.
Tema 4. CoctaB u cBoiicTBa
pactBopoB. CriocoObI BEIpKEHHS
21 | Texymuit kortpoms KOHUEHTpaLMH. KonnuratusHsle OITK-1.3 Konrponbhas padora (KP)
CBOWCTBA PacTBOPOB. (TTHCBEMEHHO)
Knaccudukamus u cBoicTBa
JVCIEPCHBIX CHCTEM
22 | Texymwit komtpors Tema 5. Teopus 5 OITK-1.3 Kontpomnsnas padora (KP)
NIEKTPOIUTHIECCKOHN IUCCOIHAIIIN (IMCHMEHHO)
JlaboparopHas pabota Ne 5.
N JlabopaTopHas paboTa
2.3 | Texymuit kouTpoNns | MlOHHO-OOMEHHBIC PEaKIIH B OIIK-1.3
(MMCBMEHHO)
pacTBOpax AEKTPOIHUTOB
24 | Texyumuii KoHTPOIH Tewma 6. Bo,uop(zuﬂbm MoKa3aTeb. OIMK-1.3 KontponsHas pabora (KP)
T'uaponus coneit (TMCBMEHHO)
Jlaboparopnas pabota Ne 7. TaGopaTopHas paGora
2.5 | Tekyuuii KOHTPOJIb Omnpenenenue pH pacTtBopa. OIlK-1.3 paTopras p
N (MMCBMEHHO)
I'mnponus coneit
3.0 | Pa3zpmen 3. Xumuueckasi TEPMOAMHAMHMKA W KHHETHKA.
3.1 | Texymuii kortpoms Tema 7. 3He;1reT1/n<a XUMHUYECKHUX OIK-1.3 Konrponbhas padora (KP)
TIpeBpaIIeHIHA (TIHCBEMEHHO)
32 | Texymuii komtpois Tema 8. Xumudeckast KHHETHKA U OITK-1.3 KontpomnsHas padora (KP)
paBHOBECHE (TTMCHMEHHO)
4.0 Pa3gen 4. DaekTpoxXumMus.
41 | Tewymmii kontpois Tema 9. OxuCIUTETHHO- OITK-1.3 KontponsHas padora (KP)
BOCCTaHOBHTEJIbHBIE TIPOLIECCHI (TMCHMEHHO)
4.2 | Tewymwii kontpoih Tema 10. DneKTpOXUMHUECKUE OITK-1.3 KontponsHas padora (KP)
CUCTEMBI (TTMCBMEHHO)
4.3 | Texywmwmii koutponb | Tema 11. Koppo3sust MeTasmios OIlK-1.3 Kowrpobuas pagora (KP)
' v P - PP ' (TTMCBMEHHO)
Jlaboparopnas pabota Ne 13.
. JlaboparopHnas pabota
4.4 | Texymuit kouTposns | Kopposus metamios. 3ammra OIlK-1.3
(TMCBMEHHO)
METaJUIOB OT KOPPO3HHU
. Konrponbhas padora (KP)
4.5 | Texymuii KOHTPOJb Tema 12. Dnektponus OIIK-1.3
(TTMCBMEHHO)
5.0 | Pa3men 5. Opranuyeckasi XUMHS H XHMHSI IOJTHMEPOB.
Tema 13. OcHOBHBIE KJIACCHI
5.1 | Texymwi koHTpoIh OpPTraHUYECKUX COCTUHCHUH, OITK-1.3 KontponsHas padora (KP)
0COOCHHOCTH CTPOCHUS (TTMCBMEHHO)
TIOJIMMEPOB
1 kypc, ceccusi JIeTHAA
Tekymuii KOHTPOJIb Paznensr 1-4 OIlK-1.3 Konrpoubnas paGora (KP)
(MCBMEHHO)
Ok3ameH (cobecenoBanue)
ITpomexyTouHas Paszensr 1-5 OIK-1.3 DK3aMeH - TeCTUPOBaHHE
arrecralus (KOMIIBIOTEpHBIE
TEXHOJIOTHH)

*<I)opMa MMPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBFOTCPHBIC

TCXHOJIOTHH.




Onucanue noka3zarejed 1 KpuTepueB OLEHUBAHMS KOMIIeTEHIIMA.
Onucanue mMKaja OLeHUBAHUS

KoHTponp KkadecTBa OCBOCHHS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKymUHA KOHTPOIb
yCIIEBAEMOCTH M MPOMEXKYTOUYHYIO aTTecTaluio. TeKyluil KOHTPOJIb YCIEBAEMOCTH H
MPOMEXKYTOUHASI aTTECTAlHsI OOYYArOMIMXCs MPOBOJSATCS B LEISIX YCTAHOBICHHUS COOTBETCTBUS
JOCTHKEHUI  O0y4aromuxcs MO3TalmHbIM TpeOoBaHUSM 00pa3oBaTeNbHOM MporpamMmbl K
pe3ynbraTtam o0y4deHus U POpMHUPOBAHUS KOMIICTCHIIUN.

Tekylmuii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOM BHJI CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHHM, HAaBBIKOB OOydwaroumuxcs. 3ajaya TEKYIIEro KOHTPOJS — ONEPATUBHOE U PETYISAPHOE
yIpaBJieHUE Y4eOHOH NesTeTbHOCTHIO 00YUAIOIIMXCSl HA OCHOBE OOPAaTHOM CBSI3M U KOPPEKTUPOBKH.
Pe3ynbTarhl OlleHUBaHUS YUYUTHIBAIOTCS B BUJIE CPEIHEH OLIEHKU MPHU MPOBEACHUU TPOMEKYTOUHOMN
aTTeCTaIUU.

J11 oLleHMBaHUA Pe3yIbTaTOB O0yUYEHHS UCIIOJIb3YETCs YeThlpexOaribHas MKala: «OTIUIHOY,
«XOpOIII0», «YIOBIETBOPUTEIHHOY», «HEYTOBICTBOPUTEIHLHO» U JBYXOA/UTbHAS MIKAJA: «3aU4TEHOY,
«HE 3a4TEHOY.

[lepedyeHb OLIEHOYHBIX CPEACTB, MCIOJIB3YEMBIX [JIsi OICHUBAHUS KOMIICTCHIIMH, a TaKxke
KpaTKasi XapaKTepUCTHUKA STUX CPE/ICTB MIPUBEICHBI B TAOIHIIE.

Tekylmuii KOHTPOJIb

IIpencraBnenue
HaumenoBanue
Ne Kpartkast xapakTepuCTHKa OLIEHOYHOTO CPEICTBA OIICHOYHOTO
OIICHOYHOTO CPE/ICTBA
cpexnctea B @OC
. Tunosoe 3aganue
CpencTBo [UIs TPOBEPKH YMEHHH NPUMEHSATh MOITYYCHHBIC
N JUISL BBITTOJTHEHHS
3HAaHUS O 3apaHee ONpENCTICHHOW METOMUKE IS PEIICHHUS o
KontponsHas padora o KOHTPOJBHOM
1 (KP) 3a[a4q WK 3a/IaHUi [0 pa3/iely AUCIUILIIHNHEL. AGOTLL IO
MoxeT ObITh HCHOJB30BAHO JUIs OLCHKH 3HAHWH, YMCHUH, p
paszaenam/Temam
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00YYaIOIINXCS
JIUCIUTUIMHBI
CpelncTBO KOHTPOJSI YCBOEHHs y4eOHOTO MaTepuala TeMBI,
paszena WIM pa3[esioB AMCIUIUIMHBI, OpraHW30BaHHOE Kak | Bompocs
2 | KomloKBivM yueOHOe 3aHsATHE B BHJE COOECEJIOBaHUs MPENojaBareis C | KOJUIOKBHYMOB IO
Y 00yJaromuMucs. TemMam/pazjenam
Mosxker OBITh  HCIONB30BAHO  JUIS  OICHKA  3HAHWHA | TUCIHATUIHHBI
oOyJaromuxcs
Pasmuuarot 3amaun:
— PENpOIYKTUBHOTO YPOBHSI, IO3BOJISIONIAE OIICHWBATH U
JMarHOCTHPOBAThH 3HAHME (PaKTHIEeCKOTO Marepuaia (0a30BEIe
MOHATHUS, AaJITOPUTMEI, (AKTB) W YMEHHE TPaBHIBHO
UCIIOJIB30BAaTh CIEIMATbHBIE TEPMUHBI U MOHATHS, Y3HaBaHHUE
O0BEKTOB H3yYEHHUs B paMKax OIpEIEJICHHOTO pasjena
JUCHUIUINHBL;
MOJKET OBITh HCHOJB30BAHO JJIS OLEHKH 3HAHUA M YMEHHH
oOyJaromuxcs;
Y ’ O6pasern 3aganus
— PEKOHCTPYKTHBHOTO YPOBHS, MO3BOJIIONIIHE OLIEHUBATH H
PasHOypoBHEBBIC JUTS PEeTICHUS
3 JIUAarHOCTHPOBATh YMCHUS CHHTE3HPOBATH, aHAIW3UPOBATH, .
3a1auu N . Pa3sHOYpOBHEBOI1
0000maTe (akTHYECKUii M TEOPETHYECKHH MaTepHan cC sazaun
(OopMyIHpPOBaHHEM KOHKPETHBIX BBIBOJOB, YCTaHOBIICHHEM
MIPUYMHHO-CIEICTBEHHBIX CBS3€H;
MOJXET OBITh HCIIOJb30BAHO MJIs OLEHKH 3HAHWH, yMEHHH,
HABBIKOB U (WJIN) OTBITA JAESATEIBHOCTH 00YJarOIIIXCs;
— TBOPYECKOTO YPOBHS, MO3BOJIIIOIIME OICHWBATH U
JUarHOCTHPOBATH YMEHHS, HHTETPUPOBATh 3HAHUS Pa3IHIHBIX
o0acTeil, apryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUS;
MOJKET OBITh WCHOJB30BAHO ISl OLECHKH 3HAHWHA, yMEHHI,
HAaBBIKOB U (MJIM) OTBITA JESITEIHHOCTH O0YJIarOIIUXCS
OG6pa3er 3aganus
CpezncTBo, MO3BOJISIONIEE OLEHUTH YMEHHE OOY4YaloIIerocs
@ JUISl BBITTOJIHEHUS
IMUCBMEHHO  U3/1araTb  CyTh  IIOCTAaBIGHHOW  3ajayd, .
4 | JIaboparopHas pabota nabopaTOPHOIA
CaMOCTOATE/NLHO NPUMEHATh CTAHAAPTHBIE METOAbL PelleHns | < =
MIOCTaBIEHHONW 3aJjaud C HCIOJIb30BAHHEM HMeEIoLIeics P .
TIPUMEPHBIH




naboparopHoil  6a3bl,
pe3yJyibrarta paboThI.
MosxeT ObITh HCIOJIb30BAHO /IS OLCHKNA YMEHHIA, HABHIKOB U
(vimH) orIbITa IESATETFHOCTH 00YUJaIOIINXCS

MNpoBOAUTHL aHAJIM3 MNOJYYCHHOI'O

nepeyeHb
BOIIPOCOB JIJIS €€
3aIIHUTHI

HpOMe)KYTO‘lHaH arrecranus

[IpencraBnenue
HanmenoBanue
Ne Kpartkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OIIEHOYHOI'O
OIICHOYHOT'O CPE/ICTBA
cpencta B POC
Ilepeuens
TEOPETHICCKUX
CpencTBo, MO3BOJISIONIEE OICHUTh 3HAHUS, YMCHUS, HABBIKOB | BOTIPOCOB H
1 | Sxsamen U (WIK) OTBITA JCSITEIBHOCTH 00YYArOIIETOCs MO AUCIHUIUIHHE. | MPAKTUICCKUX
MoxeT ObITh HCHOJB30BAHO JUIs OICHKH 3HAHUM, yMEHUH, | 3amaHuii (oOpasers
HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCS 9K3aMEHAIHOHHOI'0
Owmrera) K
SK3aMEHY

TecT — IpOMEKyTOYHAs
2 | arrecramms B opme
JK3aMeHa

CucreMa  aBTOMaTH3UPOBAaHHOTO  KOHTPOJS  OCBOCHHS
KOMICTEHIINHA (YacTH KOMIICTCHIMK) OOyJaroImuMcs TIo
TUCHUTUIAHE (MOIYJIO) C HCIOJIH30BaHUEM WH(POPMALIMOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHA.

MoxeT ObITh HCHOJB30BAHO JUIs OLCHKH 3HAHWH, YMCHUM,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS

®doHg TeCTOBBIX
3aJlaHuK

Kpurepun 1 mKajabl OHeHUBAHUS KOMIIETEHUMHA B pe3yJbTare U3y4YeHUs IUCHUIIINHbI
NPHU MPOBeJIeHUH NMPOMEKYTOUYHOM aTTecTanuu B (popme 3x3amena. lllkana ouennBanus

YPOBHSI OCBOCHUHA KOMIIeTeHIInii

[IIxana oneHUBaHUS

Kpurepuu oneHnBanus

YpoBeHb
OCBOCHHUSA
KOMIETEHITHA

COTJIIUYHO»

OOy4aromuiicss TMPaBWILHO OTBETHJI HA TEOPETHYCCKUE
Borpochl. [lokaszan oTiM4YHBIE 3HAHUS B paMKax y4eOHOTrO
Marepuana. [IpaBUIBHO BBIMTOIHWI MPAKTHYSCKHE 3aaHHUsL.
IMokazan OTAMYHBIE YMEHUS W  BIAJCHUS  HABBIKAMU
MPUMEHEHHsT TOJNYYCHHBIX 3HAHWUA W YMEHHH NpH pPEIlICHUU
3a7a4 B paMmkax ydeOHoro wmatepuana. OTBeTHJ Ha Bce
JOTIOJTHUTCIIbHBIC BOIPOCHI

Bricokmit

«XOPOLLIO»

OOyyaromumiics ¢ HEOONBIIMMU HETOYHOCTSIMH OTBETHJ Ha
TeopeTudecKkue Bompockl. [Tokaszan xoporire 3HaHUS B paMKax
yuebnoro Martepuama. C  HEOOJBIIUMH  HETOYHOCTAMHU
BBIMOJIHUIT MPAKTHYECKUE 3aanus. [lokasan Xopoiie yMeHHsI
W BIAJCHUsS HABBIKAMU MPUMEHCHHS TMOJYYCHHBIX 3HAHUHA U
yYMEHHUI MU PElICHUH 3a7a4 B paMKax y4eOHOTro marepualia.
OtBeTri Ha GONBIIMHCTBO JJOMOJHUTEIBHBIX BOITPOCOB

ba3osBbrit

«YAOBJICTBOPUTCIILHO»

OOy4aromuiicst ¢ CyIeCTBEHHBIMU HETOYHOCTSIMH OTBETHJ Ha
TeopeTndeckue Bompocsl. [lokasan ymoBIETBOpUTENbHBIE
3HaHMS B paMKax ydeOHoro martepuana. C CyIIeCTBEHHBIMHU
HETOYHOCTSMHU BBINOJIHUI INpakTHYeckue 3anaHus. Ilokaszan
YIOBJIETBOPUTENbHbIE YMEHHs U  BIaJ€HHs  HaBbIKAMU
NIPUMEHEHHUS] IIOJIYYEHHBIX 3HAHUH W YMEHUH IPU PELIECHUU
3amad B pamkax ydeOHoro wmatepmana. Jlomyctun MHOTO
HETOYHOCTEH IIPU OTBETE HA JONOJIHUTENBHBIE BOIIPOCHI

MuHUMaNLHBIN

«CHEYIOBJIETBOPUTEIBHO)»

OObyuarommiicsi IpH OTBETE HA TEOPETHIECKHUE BOIPOCH! U IIPU
BBIMIOJTHEHNH TPAKTHYECKUX 3aJaHUid TMPOJEMOHCTPHPOBAT
HEJ0CTaTOYHBIH YPOBEHb 3HAHUM M YMEHUH ITPU pELIEHUM 33134
B paMkax ydyeOHoro Mmarepuana. Ilpum oTBerax Ha
JIONIOJTHUTENBHBIE  BOIPOCHl  OBUIO JIONYIIEHO MHOXECTBO
HENPaBUWIBHBIX OTBETOB

Komnerenuus
He copMHpOBaHa

Tect — npomexxyToyHas artectaiys B popme 3K3aMeHa

Kpurepuu onieHuBanus

IIxana oreHUBaHUS

Obyuarommiicss BepHo oTBeTma Ha 90 — 100 % TecToBBIX 3amaHuil mpHU
TPOXOKICHUUN TECTUPOBAHUA

KOTIIUYHO»




OoOyuaronmiicss BepHO oTBeTHs Ha 80 — 89 % TECTOBBIX 3aqaHWUUl TIPU
MIPOXOKIACHUH TECTUPOBAHUS

«XOPOLIO»

OoOyuaronmiicss BepHO oTBeTHs Ha 70 — 79 % TECTOBBIX 3aJaHHUNl TIPU
MIPOXOXKJICHAN TECTHPOBAHUS

«YHAOBJICTBOPHUTCIIBHO)

OOyy9atommiicst BEpHO OTBETHI Ha 69 % M MEHee TECTOBBIX 3aJaHMi NpH
HPOXOJKICHUH TECTHPOBAHHUS

«HEYOOBJICTBOPUTECIBHOY

Kpurepun u mkaJjibl olleHUBaHUS Pe3y/JbTATOB 00y4eHUsI MPHU NMPOBeAeHUN
TeKYIIero KOHTPOJIsl yCleBaeMoOCTH

KonTponbnas pabota

[IIxanbl OLleHUBAHUS

Kpurepuu onieHnBanust

«OTIHYHO»

«XOPOIO»

«YZOBJIETBOPUTEIBHO»

«3a4TCHO»

OOydaromuiics TOJHOCTBIO M IPABWIFHO BBINOJHWI — 3aJlaHUe
KOHTPOJIbHOH paboTsl. [Ioka3an oTaMYHbIC 3HAHUS M YMEHUS B paMKax
ycBOeHHOTO y4deOHOro Mmarepmana. KoHTponpHas pabora odopmieHa
aKKYpaTHO M B COOTBETCTBHH C NPEIbSBISCMBIMH TPSOOBAHUIMH

OOyuarommiicss BBIIONHUI  3afaHWE KOHTPONBHOW paboThl ¢
HEOOJIBIIMMHI HETOYHOCTSIMHU. [loKa3anm Xopolnue 3HaHUS U YMCHUS B
paMKax YCBOGHHOro YydeOHOro Marepuana. EcTb HenocTtaTku B
oopMIIeHUN KOHTPOJILHOM PabOTHI

OOyyaromuiicst  BBIIOJHWI ~ 33JlaHHe KOHTPOJBHOW paboTel ¢
CYIIECTBEHHBIMH HETOYHOCTSMHU. [lokazam yHOBIETBOPHUTEIIbHbBIE
3HAaHMS W YMEHUS B paMKax YCBOSHHOro y4eOHOro Marepuasia.
KauectBo 0popMIICHHST KOHTPOJIBHON PabOThI MMEET HEIOCTATOUHBIH
YpPOBEHb

«HEYIOOBJICTBOPUTECIILHO»

«HC 3a4YTCHO»

OOyyarouuiicss He TMOJHOCTHIO BBIIOJHWI 33/1aHUS KOHTPOJIbHOM
paboThI, IPU TOM IIPOSBIJI HEAOCTATOYHBIN YPOBEHb 3HAHUN U YMEHUHN

Konnoksuym

IIIxanb! OLIEHUBAHUS

Kpurepun onennBanus

KOTJIIUYIHO»

«XOPOLLIO»

«YAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

I'myGokoe u mpodHOE YCBOCGHWE MpOTrpaMMHOTO Marepuana. [lomHbre,
MOCTIeIOBATENbHBIC, TPAMOTHBIC M JIOTHYECKH H3JIaTraeMbIe OTBETHI MIPH
BHIOW3MEHeHHU 3amaHus. OOydaromuiicss CBOOOIHO CIPABIACTCS C
MTOCTaBJICHHBIMHU 33/1a4aMH, MOXET OOOCHOBATH MPHUHATHIC PEIICHUS,
JIEMOHCTPHUPYET BJIaJIeHHE PAa3HOCTOPOHHUMHU HABBIKAMHU U TIpUEMaMu
BBITIOJTHEHHSI IPAKTUIECKUX PabOT

3HaHME IIPOrPaMMHOrO MaTepuayna, TPaMOTHOE U3JIOXKEeHue, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBET€ Ha BOMNPOC, MPABUIBHOE
NPUMEHEHHWE TEOPETHYECKHX 3HaHWW, BIaJIeHHe HE0O0XOIMMbIMU
HAaBBIKAMU IIPH BHITIOIHEHUH TPAKTUYECKUX 3a/1a4

OObyuaronmiicss TEMOHCTPUPYET YCBOGHHE OCHOBHOTO MaTepuala, Mpu
OTBETE JOIYCKAIOTCS HETOYHOCTH, MPH OTBET€ HEJOCTAaTOYHO
NIpaBWIbHbIE (OPMYJIHPOBKH, HapyIIEHHE II0CIEIOBaTEIbHOCTH B
M3JI0KEHUU TIPOTPAMMHOTO MaTtepualia, 3aTPyJHEHHS B BBIIOIHEHUH
MIPAKTHYECKNX 3aaHUH

Cnaboe 3HaHME MPOTPaMMHOTO MaTepHaia, IPU OTBETE BO3HUKAIOT
OIIMOKH, 3aTPYAHCHHUS IIPH BHIIIOIHEHUHU PAKTHYECKUX padoT

«HCYAOBJICTBOPUTCIHLHO»

«HEC 3a4YTCHO»

He OBLIO MOMIBITKU BEIIIOJIHUTH 3a/1aHuC

PasHoypoBHeBbI€ 3a1au (3aJaHUS)

IIxane! olleHUBaHUS

Kpurepuu onieHuBaHus

«OTIIUYIHO»

«XOpPOoIo»

«YAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

JleMOHCTpHpYyeT OYeHb BBICOKUH/BBICOKHI YPOBEHb 3HAHNH, YMEHHH,
HaBBIKOB B COOTBETCTBUM C KpUTEpUSIMU OLieHHMBaHusA. Bce
TpeOOBaHUS, MPEIBSIBIIIEMBIE K 33JaHUIO, BHITIOTHEHBI

JIeMOHCTpUpYEeT JOCTATOYHO BBICOKHIA/BBIIIIE CPEIHETO YPOBEHb
3HAHUW, YMEHHMM, HABBHIKOB B COOTBETCTBUHU C KPUTEPHUSIMHU
omeHuBaHuA. Bce TpeOoBaHUS, TpenbsABIIEMbIE K 3aJaHUIO,
BBITTOJIHEHBI

JleMOHCTpHpYyeT CpeiHUNl YpOBEHb 3HaHUIl, yMEHUil, HaBBIKOB B
COOTBETCTBUM C  KPUTEpHUSMH  OLEHHMBaHUS.  BONBIIMHCTBO
TpeOOBaHuUil, IPEIbIBISIEMBIX K 33/1aHHIO, BHITIOJIHEHBI.




JleMOHCTpHUpYEeT HM3KHMI/HMXKE CPEHEro ypoBEHb 3HAHHMH, yMEHHH,
HaBBIKOB B COOTBETCTBUU C KpPUTEPUSIMH OLIEHUBaHMA. MHorue
TpeboBaHusl, IPEIbsIBIsIEMbIC K 3a/JaHNI0, HE BBINOJIHEHBI
JleMOHCTpUpyeT O4eHbh HU3KUIH YPOBEHb 3HAHUM, yMEHUH, HABBIKOB B
«HEYIOBIICTBOPUTEIBHO» | «HE 3a4TE€HO» | COOTBETCTBHH C KpUTepHsMH oreHuBaHus. He orsera. He Oputo
MOMBITKH PEHINTH 337ady

JlabopaTtopHnast pabora

[1IxaJipl OLIEeHUBaHUS Kpurepuu onieHuBaHust

JlaboparopHas paboTa BBITIOJTHEHA B 00O3HAYECHHBINA MpEIoIaBaTeeM
CPOK, IMCHbMEHHBIH 0T4eT Oe3 3aMedaHni.

JlabGopaTopHast paboTa BBITIOJIHEHA 00YYAIOIIUMCS B ITIOJTHOM 00BEMe C
coOIoIeHeM HEeoOX0AMMOM mocienoBaresibHoCTH.  OOydaronmiics
paboTas MOJHOCTBIO CaMOCTOSITENBHO; II0Ka3ajl HEOOXOIMMBIE JUIs
MIPOBEJCHUS PaObOTHl TEOPETUUECKUE 3HAHUS, IPAKTUUECKHE YMEHUS U
HaBbIKM. Paborta (oruer) odopmieHa akkypatHo, B HauOonee
ONITUMAITFHOH TSI PUKCAITNH Pe3yIbTaTOB (hopMme

JlaboparopHas paboTa BBITIOJTHEHA B 00O3HAYECHHBINA MpEIoIaBaTeIeM
CPOK, MICHbMEHHBIN OTYET C HEOOIBIIMMHU HEI0YETAMH.

JlabopatopHas paboTa BBITIOTHEHA 00YYAOIIUMCS B TIOJTHOM 00BeMe H
CaMOCTOATENbHO.  J[OMyIIeHBl  OTKJIOHEHHMS OT  HeoOXOIMMOit
«3a4TCHO» MOCIICOBATEILHOCTH BBITIONHEHHS, HE BIMAIOIINE Ha IPaBUIBHOCTD
KOHEYHOro pe3ynpTaTa. Pa0oTa IOKa3plBacT 3HAHHE OOYYAOIIMMCS
OCHOBHOTO TEOPETHYECKOr0 Marepuaja ¥ OBJIaJACHHE YMEHHSIMHU,
HCO6XOZ[I/IMI)IMI/I JUIA CaMOCTOATCIIBHOI'O BBITTOJIHCHH pa60T1>1.
JlonyIeHbl HETOYHOCTH U HEOPEKHOCTh B OPOPMIICHHH Pe3yJIbTaTOB
paboTs! (0TUeTa)

JlaboparopHast paboTa BBIMOJIHEHA C 3aI€PKKOM, MHUCbMEHHBIN OTYET ¢
HEJl0YEeTaMH.

JlabopatopHasi paboTa BBIMOTHIETCS M O(GOPMIIACTCS O0YJAIOIIIMCS
«yIOBIICTBOPHTEIIHHO IpH HOCTOpoHHeH momomny. Ha BhImonmHeHHe paboThl 3aTpaynBacTCs
MHOro BpeMeHH. OO0yJaromuiics MOKa3bIBaeT 3HAHHUS TEOPETHISCKOTO
Marepuana, HO WCHBITBIBACT 3aTPyJHCHHE IIPU CaMOCTOSATENBHOM
paboTe ¢ ICTOYHHKAMH 3HAHMI WK NpHOOpamMu

JlabopatopHass pa0oTa HE BBINOJHCHA, IHCHMCHHBIA OTYET He
NPeICTABIICH.

Pe3ynbraThl, MOJy4eHHbIE OOY4YarOLUIMMCS, HE MO3BOJISIIOT ClEIaTh
MpaBUJIBHBIX BBIBOAOB W TOJHOCTBIO pPaCXoJATCA C MMOCTaBJICHHOM
«HEY/IOBIICTBOPUTEILHO» | «HE 3a4Te€HO» | 1enblo. [Toka3piBaeTcs MI0X0€ 3HaHHE TEOPETHYECKOTro Marepuajia H
OTCYTCTBHE HEOOXOAUMBIX YMEHHUI.

JlaGoparopHass paboTa He BBINONHEHA, y YYallerocss OTCYTCTBYIOT
HCO6XO}:[I/IMI)Ie IJIA TIPOBEACHUA pa6OTI)I TCOPETUYCCKUE 3HAHUA,
NPaKTHYECKUE YMEHUSI U HABBIKH

COTJIIMYHO»

«XOPOIOo»

3. TunoBble KOHTPOJIbLHBbIE 3aJaHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIe
JJIS1 OIleHKM 3HAHM A, YMeHH I, HABBIKOB M (WJIN) ONBITA JIeATeJIbHOCTH

3.1 TunoBble KOHTPOJILHBIE 32JaHUS 1JIl BHINOJHEHHS KOHTPOJIbHBIX padoT
KoHTponbHBIE BapWaHTBl 3aJlaHU  BBUIOKEHBI B  DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoiil cpene Upl YIIC, noctymHo# oOyuaroniemMmycs 4yepe3 ero JTUYHbII KaOUHET.
Hwxe npuBenen oOpa3el THIOBBIX BAPUAHTOB 3aJaHUH JIJIS1 BBITOJTHEHHS KOHTPOJIBHBIX PadoT.

O06pa3eln TUIIOBOTO BapuaHTa KOHTPOJIbHOU pabOThI
«Tema 1. OcHOBHBIE IOHATHA U 3aKOHBI XUMHUH. ['a30BbIEe 3aKOHBI»

BapuanTsl 3ajanuii KOHTpOJIbHOH paboTs! cM. 1. 6.1.2.1, C. 15.

3aganue. PaccunTaiiTe MOJSIPHYIO MacCy SKBUBAICHTOB Moxs IBYXBaJIGHTHOTO METAJLJIA, €CIIH

npu ero B3aumojercTsun mMaccoit m(Me) (tabi. 1.1) ¢ KUCIOTO# BBIACIACTCS BOIOPO] 00BEMOM



V(H2), u3MepeHHbIi pH ONpeIeIeHHON TeMIlepaType U 1aBieHud. OnpeaenuTe MOJISPHYI0 Maccy
Y Ha30BUTE METaIlI.

Hopmanbsnbie ycnoBus: temmeparypa 273 K, nasnenue 101,325 kl1a.

Tabmuma 1.1
Howmep m(Me), r V(Hz), mn t °C P, Tla
3a1a4uu
1 1172 438 17 98640

OTtBeT: MOJIsIpHAs Macca paBHa 65, 4 1/MOJIb, METAJLT ITUHK.

O6pa3er1 TUIIOBOrO BapuaHTa KOHTPOJIbHOU pabOThI
«Jlaboparopnast pabota Ne 1. [TonydeHre u n3ydeHue CBOMCTB OKCUIOB, THAPOKCUIOB U COJICH
«JIaboparopnas padora Ne 2. OnpeneneHrne MOJSIPHOW MacChl SKBUBAJICHTA MarHUsi METOJIOM
BBITECHEHUS BOJOPOIa

BapuanTsl 3anannii KOHTpOIBHOH padoTsl cM. 1. 6.1.2.1, C. 16.

3amanne. Ha nedTpanuzanuio KMCIOTHI MAacCOM M M3pacXo0BaHO HEKOTOPOE KOJIUYECTBO
rugpokcuaa M (tabm. 1.2). PaccunTaiite MOISIpHYIO Maccy SKBUBAJICHTOB KHCIOTHI M THIPOKCHIA.

Hanumure YpaBHCHHEC pCaKINU.

Tabmuua 1.2
Howmep Kucnora I'mnpokcun
3a1a4n dopmyna m, r dopmyna m, r
21 H3POq4 0,35 KOH 0,2

OTBeT: KUCIOTHI — 98 I/MOJIb; OCHOBAHUS — 56 I/MOJIb;

YpaBHEHUE PEAKLINN:
H3PO4 + KOH — KH2PO4 + H20.

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«Tema 2. Ctpoenue aroma. [lepuoanueckast cucteMa U CUCTEMATHKA SJIEMEHTOBY

O06paseln; TUITOBOTO BapuaHTa KOHTPOJIbHOU paboThI
«JlabopatopHas pabora Ne 3. KBaHTOBO-MexaHu4eckas MOJiesib CTpoeHus aroma. [lepuonuueckne
CBOMCTBA JIEMEHTOB»

BapuanTsl 3aanuii KOHTpoabHOU padoTsl cM. 1. 6.1.2.1, C. 25.

3ananue. BeimonHuTe crieayroniye 3aaHusl B COOTBETCTBUM C HOMEPOM Balllero BapHaHTa U
NAHHBIMA TAaOJIHIEL 2.2.

1. lmst atoMa »yeMeHTa C TMOPSAKOBBIM HOMEPOM HIIM KOOPJAWHATAMH B TEPHUOAMYECKON
cucreMe AieMeHToB (cronberr 1):

— 3aIUIIATE KPATKYIO JIEKTPOHHYIO KOHPUTYPALIHIO;

— YKa)KHTE KBAHTOBBIC YHCIIA BAJICHTHBIX JIEKTPOHOB.

2. 3anumure SIEKTPOHHYI0 KOH(HUTYpamuio OJHOATOMHOTO HOHA, 00pa30BaHHOTO aTOMOM

AJIEeMEHTa C KOOpAMHATaMU B NMEPUOJUYECKON CHUCTEMe 3JeMEeHTOB (cTojben 1) u ¢popmanbHBIM



3apsimoMm (ctonber 2).
3. PyKoBOACTBYSCH NEPUOJUYECKON CUCTEMOM 3JIEMEHTOB, YKAXKUTE CUMBOJI aTOMa AJIEMEHTA,

HOHY KOTOPOT'O OTBEUYAET AJICKTPOHHAS KOHpUTyparus (croaoer 3).

Tabnuua 2.2
Homep Koopaunatsl 3aps woma DJIEKTpOHHAs
JJIeMEHTa KOH(UTypauus HoHa
3a1a4u
1 2 3
41 4,V1B 3+ D% [Ar, 3d*4s24p°

Otser: 1. — Do smement xpom 24Cr; [Ar];

— BaJIeHTHBIE 3J1eKTpoHbI 45'3d°:
4stn=4,1=0,m=0, ms=%;
3ad°n=3,1=2, m=-2;-1;0; 1; 2, me= %.

2. 1522s22p%3s23p%4s'30°,
3. 345e.

O0pasern TUIIOBOrO BapuaHTa KOHTPOJIbHOU paboThI
«Tema 4. CoctaB u cBoiicTBa pacTBOpoB. CriocoObI BhIpakeHUs KOHIIeHTpaluil. KomuratusHbie
CBOICTBa pacTBOpoB. Kitaccupukanus v CBOMCTBA TUCTICPCHBIX CUCTEM)
«Jlaboparopnas pabota Ne 6. Onpenenenue KecTKOCTH BOAbI TATPUMETPUIECKUM METOAOM»

BapuanTs! 3aanuii KOHTpOJIBHOM paboTel cM. . 6.1.2.1, C. 70-71.

3amanue. MiMeercs pacTBOp BEIISCTBA JAHHOW KOHIIGHTPAIMW M IIOTHOCTH (Tabm. 6.1).
Onpenenure MOJSPHYIO KOHIeHTpanuto BemiectBa (C), MONSIPHYIO KOHIICHTPAIIUIO SKBUBAICHTOB

BerecTBa (Coxs), MACCOBYIO JIOJIO pacTBOPEHHOTO BerecTa (W, %) B pactBope u TUTp pacteopa (7).

Tab6muna 6.1
Konuenrpanus
?Iil(;::‘ill/jl Bemecrtso r;[;;n Cox, 0 C, T,
w, %
MOJIB/JI ' MOJIB/JI /M
121 AlCls3 1,016 0,02016

Otset: C = 0,151 r/Monb; Css, = 0,453 r/moinb; W = 19,84 %.

OGpa3zelr TUTIOBOTO BapuaHTa KOHTPOJIbHON pabOThI
«Tema 5. Teopus INEKTPOTUTUYECKON TUCCOLIUALIAN
«Jlaboparopnas pabota Ne 5. MoHHO-0OOMEHHBIE PEAKIIMH B paCTBOPAX 3IEKTPOIUTOBY

BapuanTsl 3aanuii KOHTpoIbHOU padoTsl cM. 1. 6.1.2.1, C. 70, 72.

3ananue. Hamumure ypaBHeHue peakiuii (Tadm. 6.2):
a) B MOJICKYJISIPHOM U MOHHO-MOJIEKYJISIpHON (hopmax;
0) B MOJIEKYJIsIpHOM hopme.
Tabnuua 6.2

Howmep a 0
3a7auu




LiOH + H»S0s — COs* + 2H* = H,COs
Sn(OH), + KOH — Fe** + S = FeS

144

Ortger: a) 2LIOH + H2SO4 — Li2SO4 + 2H20
2Li" + 20H + 2H" + S04 — 2Li" + SO4> + 2H,0
20H + 2H" — 2H.0
6) Fe?* + S> = FeS
FeClz + H.S = FeS + 2HCI

O06pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIBHOM paboThI
«Tewma 6. Bogopoublii moka3areib. [ uaponus conei»
«Jlaboparopnas pabota Ne 7. Onpenenenue pH pactBopa. ['uaponus coneii»

BapuanTsl 3aganuii KOHTpOIBHOH paboTsl cM. 1. 6.1.2.1, C. 70, 72.

3amanue. Jns 3amau (tabn. 6.3). CocTaBbTe HOHHO-MOJICKYJSPHBIE U MOJIEKYJISIPHBIE
ypaBHEHHUS THIPOTIN3a KaXI0H U3 IBYX yKa3zaHHBIX coneil. Kakas B pacTBope Ka)a0i U3 3TUX coyel
cpena u Benmmunna pH (pH > 7 unu pH < 7)? Kak noBiusier Ha ruaposin3 100aBjIeHUE K pacTBOpaM:

a) xsoposogopoanoit kucinotel HC1; 6) ruapokcuaa natpust NaOH?

Tabmnura 6.3

Howmep 3anaun Conb
165 KCN; CoBr2

OtBet: KCN + H20 - KOH + HCN

K"+ CN + H20 < K"+ OH + HCN
CN™ + H20 <> OH™ + HCN, cpena pactBopa menoynas, pH > 7,
a) nobasnenue pacrsopa HCl ycumut ruaposnus;
6) no6asnenue pactsopa NaOH ocmabut runponus.
O06paseln; TUITOBOTO BapuaHTa KOHTPOJIbLHOW pabOThI
«Tema 7. DHepreTuka XMMHUYECKHUX IPEBPAILICHAN»
«Jlaboparopnas padota Ne 8. TermnoBsie 3¢ (eKThI peakliuii pacCTBOPEHUS
u
O06pa3el; TUITOBOTO BapuaHTa KOHTPOJIbHOW pabOThI

«JlabopatopHas pabora Ne 9. Onpenenenue TerioTsl HelTpanuzanuu. OnpeaenaeHne HarnpaBIeHUs
MIPOTEKAHUS PEAKIIII

BapuanTsl 3aanuii KOHTpOIbHOU paboThl cM. 1. 6.1.2.1, C. 44-45.

JlaHo ypaBHeHUE peakiuu (CM. HOMep BapuaHTa B Taoi. 4.1).

Tabmuna 4.1
JlaHHBIC TIO BapUaHTaM
Bapuant VYpasuenue peakuuu aA + bB = c¢C + dD Ma, T Vg, 11
1 CO(r) + 3H2(r) = CHa(r) + H20(T) 11,2

0
1. Beruncnure u3MeHEHUE SHTAIbIINH pcaknuu AHX.p. " OIIPCACIIUTE, ABJISICTCA JIN JaHHASA

peaxius IK30- UM SHIOTEPMUYECKON. 3allUIINTe TEPMOXUMHUUECKOE YpaBHEHUE pPeaKLUu.



Otser: AH ,?_p. =-206,1 kJI>x. Peakius 3x30TepMUYeCcKast.

CO(r) + 3H2(r) = CHa(r) + H20(1r) + 206,1 xJIx.

2. Bpluncnure, Kakoe KOJIMYECTBO TEIUIOTHI Q BBIAENSETCS WIM IOTJIOUIAeTCd B XOe
XUMHUYECKON peaKIMu I 3aJaHHOW Macchl m Win 00beMa V OJHOTO U3 BCTYMUBIIUX B PEAKIIUIO
BEIECTB (BEIOMPAETE CAMOCTOSTENHHO).

Otsert: 34,35 xJIx.

3. Ilo Buny ypaBHEHUsl peaklUd, HE Mpuberas K pacdyeram, ONpeleinTe 3HaK W3MEHEHUs

0
OHTPOIINH PEaAKIUU Asx.p' . BBI‘II/ICJ'II/IB, HU3MCHCHUC SHTPOIIMU PCAKIUMKU B CTAHAAPTHBIX YCIIOBUAX,

0
00BSICHUTE 3HAK ASX_p..

OtBet: B peakuuu npuCyTCTBYIOT TOJBKO ra3oo0pas3Hble BemiecTBa. VX KomudecTBo B
MCXOJIHBIX BellecTBax 4 MOJisl, B MPOAYKTAaX PEaKIUu 2 MOJIs, T.€. UJET CTPEMJICHUE K MOPAJKY

AS? ) <0; AS. ) =-214 /K

X.p.
4. Onpenenute, Kakoil u3 (HakTOpOB, SHTAIBIMIHBIA WIM SHTPONMUIHBIN, CHOCOOCTBYET
CaMOIPOM3BOJILHOMY T€UEHUIO PEAKLINH.
OTBeT: caMONpPOM3BOJIBHOMY TEUEHHIO PEAKLUMU CHOCOOCTBYET SHTAJIBIUNUHBIM (akTop

AH? <0

X.p.

0

5. Boruncnute suepruto ['mb0ca mpsMoil peakuuu B CTaHAAPTHBIX YCIOBUAX AGX,p_ u

orpezenuTe, B kKakoM Harpasienuu npu 298 K (mpsimom unmu o6patHom) OyJeT MpoTeKaTh peakius.

0
Otser: AGX.p_ = —142,3 k/Ix, peakuuss CaMOIPOMU3BOJIBHO MPOTEKAET B MPSIMOM

HaIlpaBJICHHUHU.

6. OHpe,I[CJ'H/ITC TEMIIEPATYpYy, IIpU KOTOpOI‘/‘I p€akuuAa HaXOOUTCA B PABHOBCCHHU (TpaBH.)-
OtBerT; TpaBH. =963 K.

7. Paccunraiite A G? npu 71 = Tpass — 100; T2 = Tpass + 100.
Ortsert: IIpu 71 = 863 K, AG;(3 = -21,5 xJIx, peakiys NpOTEKAaeT B PSIMOM HaIIPaBJICHUH.

ITpu 7> = 1063 K, AG? = 21,5 x/Ix, peakius MpoTEeKaeT B 0OpaTHOM HaIlpaBJICHUH.

O06paseln; TUITOBOTO BapuaHTa KOHTPOJIbHOW pabOThI
«Tema 8. Xumnueckasi KHHETHKA U pAaBHOBECHE)
«Jlaboparopnast padota Ne 10. M3yueHune BAUsHUS KOHIIEHTPAIMK BELIECTB U TEMIIEPATypbl HA
CKOpPOCTh XUMHUYECKOH peakiMi U XUMHUUECKOE PABHOBECHE»

BapuanTsl 3aaHuit KOHTpOJIBHOI paboThl cM. 1. 6.1.2.1, C. 54-55.

3amanue 1. Jlano ypaBHeHUE peakiuy (CM. HOMep 3aj1a4u B Tadim. 5.1).

Tabmuma 5.1
o Ramanue 1, 2 H3menenue BHvemHHx
QE) ‘E YCJIOBUM
o
= 8 aA+bB —> cC+dD Co(A), | Co(B), Cuex | Pi V T

MOJIB/JT | MOJIB/JI
113 | 2AsCls(r) + 3Ha(r) = 2As (r) + 6HC1(r) 0,2 o4 | T | | 7

1. 3anumuTe KUHETHYECKUE YPABHEHHS CKOPOCTEH MPSIMOMN Vip. B 0OPATHON Vosp. PEAKIIUH.
I'omo- nin FeTepOFeHHOﬁ ABJISACTCA JaHHAasA peaKI_II/I}I?
OTBeT: Vip. = C?(AsCls)-C3(H2);



Voop. = C?(As)-C8(HCI). Peakuus romorenHas, T.K. BCE BEIIECTBA B Ta3000pa3HOM

COCTOSTHUH.

2. PaccumuraiiTe CKOpPOCTh MPSIMOM peaklMy B HaUaIbHBI MOMEHT BpeMEHHU Vo rp IIpH Co. Kak
M3MEHHUTCS CKOPOCTb IIPSIMON peaKkIMM K MOMEHTY BpeMEHHU Vi, Korza npopearupyet 20 % BemiecTsa
B?

OTBeT: Vip.0 = 2,56-1073; V. = 7,08- 1074,

3. Paccuuraiite n3MeHeHHE CKOPOCTH MPSAMOM PEaKIHUH MPU OJHOBPEMEHHOM IMOBBIIICHUN
JaBiieHUs B cucteMe B 3 pasa (Vp) u Temmeparypsl Ha 20 °C mpu y = 2 (17151 YSTHBIX BApUAHTOB); TPH
OJTHOBPEMECHHOM TIOHIKCHUU JIaBJIeHHs B crcTteme B 2 pasa (Vp) u Temneparypst Ha 20 °C npu y = 2
(1711 HEYETHBIX BAPUAHTOR).

OTgeT: o011ee MOHMKEHHUE 3a CUET ABYX (aKTOPOB COCTAaBUT 128 pas.

3ananue 2. Jlanpl ypaBHEHUE pEaKIMU U UCXOAHbIE KOHIIEHTPAIMH BEIIECTB (CM. HOMEp
BapuaHTa B Tabm. 5.1).

1. 3anumure BBIpAXKEHUE IJIi KOHCTAHThl PABHOBECHS XWMHUYECKOW pEaKIMU dYepe3
KOHUeHTpauuu Kc.

2. PaccuuTaiitTe paBHOBECHBIE KOHIEHTPALMM BCEX BEIIECTB K MOMEHTY BPEMEHH, KOr/a
npopearupyeT 30 % BemiecTBa 4 U BBIYUCIUTE KOHCTAHTY PAaBHOBECHS.

Ortser: K. = 0,021.

3. VKaxuTe HamnpaBlieHUE CMEIICHUS PAaBHOBECHUS IMPU HM3MEHEHHHM KaXXIOro U3
bakTopoB (Cuex, Pi, Vu T).

OtBet: CMerieHre paBHOBECHS ITPOU30UIET B CTOPOHY:

— npsiMo#t peakiuu 3a CYeT Cuex, V1 T;

— oOpaTHOi#1 peakiuu 3a cyet Pi.

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
«Tema 9. OxHUCANTENBHO-BOCCTAHOBUTEIbHBIE IPOLIECCHI»
«JIabopatopHas padora Ne 11. OKuCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIMM»

BapuanTsl 3aanuit KOHTpOJIBHO paboThl cM. 1. 6.1.2.1, C. 78-79.

3amanne. OKUCIUTETHFHO-BOCCTAHOBUTENBHBIE PEAKIUH IMPOTEKAIOT 110 IPHBEICHHBIM
cxemaM. IS ka0l peakuuu yKaXuTe: a) OKUCIUTENb M BOCCTAHOBUTENb; 0) KaKO€ BEIIECTBO
OKHCIIsieTCs, KaKoe BELIeCTBO BOccTaHaBiMBaeTcsi. CoOCTaBbTE AJIEKTPOHHBIE YPABHEHUS M Ha

OCHOBAHMHU UX paccTaBbTe KO3 (PULIMEHTHI B ypaBHEHHX peakuuii (Tadm. 7.1).

Tabmura 7.1

Howmep Cxemsbl peakuui
3aJ1a4u

181

KMnQO4 + HCl — KCI + MnCl; + Cl> + H20
P + HIO3 + H,O — H3PO4 + HI

Otsert: a) 2KMnO4 + 16HCI — 2KCI + 2MnCl; + 5Cl2 + 8H;0;
Oxkucnurens — KMnOQOyg, Boccranosurens — HCI.

0) 6P +5H103 + 9H20 — 6H3PO4 + 5HI;



Oxucnurens — HIO3, BoccranoBurens — P.

O6pa3er TUIIOBOrO BapuaHTa KOHTPOJILHOU pabOThI
«Tema 10. DneKTPOXUMHUYECKUE CUCTEMBI»
«Jlaboparopnast pabora Ne 12. Onpenenenue D/C rabBaHUYECKOTO DJIEMEHTA

BapuaHnTbl 3a1annii KOHTPOJIBHOM paboThl cMm. 1. 6.1.2.1, C. 85-86.

3ananue. Jlansl ABa snektposa (tadam. 8.2).

Tabnuua 8.2
Onextpon | Onexrpon |l
HOMep e n+ b n+
cxeMa v, cxeMa ',
3a1a4un
DIIEKTPOJIA MOJTB/TT AJIEKTPO/IA MOJTB/TT
201 Zn/zZn?* 0,01 ColCo?* 0,01

1. 3anmmure ypaBHeHue HepHcra miis pacuera 3JIEKTPOJHOIO NOTEHIUANA U BHIYMCIUTE

€T0 3HAUYCHUC IAJId KAXKAOTO 3JICKTPOAA B paCTBOPC IIPHU 3aJaHHBIX YCIIOBUAX U T=298 K.

0,059

Otser: @ = ¢° + IgC.

2. 3anummre SJICKTPOXMUMHYSCKYIO CHUCTEMY (TaJIbBAaHWMYSCKHUU JJIEMEHT), ypaBHEHUS
JNEKTPOAHBIX peakuuid (Ha Karoge M aHojAe), CyMMapHOW (TokooOpa3zymolen) peakiuu,

OIIPCACIIAIOIINX pa60Ty 9TOI'0 2JICMCHTA.

Otser: CxeMa rampBaHHdecKoro sneMenta (—) Zn%Zn?*||Co?*|Co? (+).
VYpaBHeHus1, IPOTEKAIOIINE Ha 3JIEKTPOIax U 00Iee TOKOPOBOISAIIEE YPaBHEHHE:
anoouwiii npoyecc (<)  Zn°—2& =Zn?*,
kamoouwiii npoyecc (+): Co*" +2& = Co°
cymmapHoe ypasrenne: Zn° + Co?" = Zn?" + Co°.
3. Paccuwmraiite paBHOBecHoe HampspkeHue (9JIC) cocCTaBI€HHOTO TallbBaHMYECKOTO
aJIeMEeHTa, U3MEHEeHUe cBOOoIHOM sHeprun ['mb0ca AGP.
Otset: E(DJIC) = Qrarona — Panoma = —0,336 — (-0,822) = 0,486 B, 251eKTpOIHBIE TOTEHIIHAIbI
() PACCUHMTHIBAIOTCS 0 ypaBHEeHUIO HepHcra:

0,059
2

=-0,277+ -1g0,01=-0,336B;

(pCoz*/Co

_ 0,763+ 202

-1g0,01=-0,822B.

P 20229
AGP = — nE°F = — 2.0,486-96500 = —93,8 k/Ik.
O6pa3ern1 TUIIOBOTO BapuaHTa KOHTPOJIbHONU pabOThI

«Tema 11. Koppo3ust meTamioB»
«Jlaboparopnast pabora Ne 13. Koppo3ust MmeTaioB. 3amura METaIOB OT KOPPO3HH

BapuaHTs! 3a1annii KOHTPOIBHO paboTh! cM. 1. 6.1.2.1, C. 90-92.

3al[aHI/IC. Hanucate YpaBHCHHA, IPOTCKAIOMUC ITPU KOPPO3UU HUKCIIA BO BIIA’)KHOM BO3AYXC.



OtseT: anoousiii npoyecc:  Ni°®—2€ = Ni?*;
kamoonwitl npoyecc. 2HO0 + O, +4€ =40H".
Cymmapnoe ypasaenne: 2Ni° + 2H,0 + Oz = 2Ni(OH)s.

O06paser TUIIOBOrO BapuaHTa KOHTPOJILHOU pabOThI
«Tema 12. DnexTponaus.»
«JIaboparopnas padota Ne 14. DeKTpoiIu3 U €ro MPUMEHEHUE)

BapuaHnTsl 3aanuii KOHTpOJIbHOM padoThl cm. 1. 6.1.2.1, C. 100.

3amanue. [an BogHbIi pacTBOp daekTposuta (Tadsr. 10.1).

1. 3anummure 371eKTPOXUMHUUYECKYIO CUCTEMY, YPABHEHHUSI SJIEKTPOTHBIX PEAKIINI 2JIEKTPOIN3a

¢ TpaUTOBBIMU JIEKTPOIAMHU.

2. Yxaxure pH pactBopa 1o smnektposnza (0osbliie, MeHbIe Win paBHo 7). Ecnu B mporiecce

JIEKTpOJIN3a MeHsieTcss pH pacTBopa y aJIeKTpOIOB, YKOXKHUTE B KAKYIO CTOPOHY.

3. PaccuuTaiite Maccy miu o0beM (AJ1s ra3a) BEILECTB, BbIACIMBIIUXCS HAa IEKTPOAAX HpHU

anekTpoinie. KaTtonHplil BbIXOJ MeTauia 1mo Toky paBeH 80%, eciu Ha 3JeKTpoJe MPOTEKAET JIBE

pCaKIuu. Ecau Ha kaToje BbIICISICTCSA TOJIBKO OAUH METAII UM OJUH ra3, BbIXO/J I10 TOKY IIponecca

paBeH 100%. Anoanslii Beixoa 1o Toky 100% Bo Bcex ciyuasx.

4. Kak u3MeHuTCs aHOI[HBIﬁ nponecc, €CJii aHoa 3aMCHUTDL Ha )Iperﬁ METall, y1(a3aHHBII>i B

tabs. 10.1. 3anummTe COOTBETCTBYIOIINE ANEKTPOJIHbBIE PEAKIIUH.

Jannsie k 3amagam 241-260

Tabmauua 10.1

Howmep PactBop LA t, Q, Marepuain
3aa4un HIEKTPOIUTA ’ q A-c aHoza
253 K2SO4 22 Fe

Otser: 1. OtBer: K,SO,[0 2K*+SO; .

kamoo(=): K*, H,0;
2H,0+28 - H3 + 20H";
2K"+20H™ — 2KOH
anoo (+) S0O%, H,0:
2H,0-48 - 03 +4H";
4H"+2S0i" — 2H,S0..
CyMMapHbIe YpaBHEHHUS:
4K" +2S0; +6H,0—2wems s 9H9 + 09 +4K* +40H™ +4H" + 2505 ;
2 K,S0O, +6H,0—2ewere s 2H9 + 03 +4KOH + 2H,S0,;
6H,0—= _52H3 + O3 +40H™ +4H";
2H,0—=ene 5 2H3 + 05.
2. Otset: V(H2) = 2,6 mu; V(02) = 1,28 mu1.
3. Omser: K,SO, +2H,0+Fe—* 5>2KOH+H, +FeSO,



3.2 TunoBble KOHTPOJILHBIE 3a/1aHUsI IJIS MPOBeIeHUs KOJLJIOKBHYMAa
KoHTposibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B DJICKTPOHHOW  HMH(POPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# oOyyaroniemMycs 4epe3 ero JTUYHbII KaOUHET.
Huxe npuBeaen obpasell THIOBBIX BAPUAHTOB 3a1aHUM JJIs IPOBEJCHUS KOJUIOKBUYMOB.

O06pa3er TUIIOBOTO BapuaHTa KOJUIOKBUYMa
«Tema 1. OcHOBHBIE IOHATHA U 3aKOHBI XUMHUU. ['a30BbIEe 3aKOHBI»

1. Kak kmaccupummpyrorcs xumuueckue BemiecTBa? Kakue BeliecTBa Ha3bIBAIOTCS
MPOCTHIMU U CIIOKHBIMU?

2. Kak knaccuuuupyroTcs mpocTeie Beniectsa? Yem oHM OTINYAI0TCS APYT OT apyra?

3. Ha kakue Ki1acchl AenATCs CII0KHbIE BEIECTBA?

4. OcHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUS MacChl, 3aKOH KPaTHbBIX
OTHONICHMH, 3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo.

5. 3aK0H 3KBUBaJIIEHTOB. POPMYJIMPOBKA 3aKOHA.

6. Monsipaast Mmacca SKBUBaJICHTa. MOJISIpHBI 00beM SKBHUBAJICHTA.

7. @aKTOp IKBUBAJIEHTHOCTHU IPOCTOI'O BELIECTBA U CIOMXKHBIX BEIIECTB.

OO6pa3ern TUIIOBOrO BapuaHTa KOJUIOKBUYMa
«Tema 2. Ctpoenue atoMma. [lepuoanueckast cuctemMa ¥ CUCTEMAaTHKA 3JIEMEHTOB.»

1. JlaiiTe ompeneneHue YacTUl, KOTOpbIE BXOJSAT B cocTraB aroma. JlaiiTe ompexneneHue
HOHATHUAM: U30TOII, U300ap, U30TOH.

2. CoBpemeHHast MOJIEJIb aTOMA.

3. Yro xapakTepu3yloT KBaHTOBbIe uncia? KakoBO COOTHOLIEHHE (COMOIYMHEHUE) MEXKIY
Humu? JlaiiTe onpeneneHne KaxXI0My U3 KBAHTOBBIX YUCEI.

4. OObsicHUTE NMPUHLUIBI U IMpaBUJIa, ONpPENENAIONe OCIeI0BATEIbHOCTh 3all0JIHEHUS
ATOMHBIX OpOHTajel IeKTpoHaMH (TIPUHIMIT HAUMEHBINIUX dHepruid, npuHuun llaymu, npasuia
KneukoBckoro, npaBuino XyHa).

5. Kak ¢opmynupyercs nepuonnueckuit 3akoH . M. Menneneesa. Uto Takoe mepuon,
rpymnmna 31eMeHToB? Kak B HUX H3MEHSIOTCS CBOIMCTBA 3JIEMEHTOB?

6. Kakyto nndopmanuro naert snexkrporHas popmysa sieMeHnTa’?

7. Kakue seMeHThI ONy4YHIM Ha3BaHus S-, P- , d-, f-anemenToB? ['ie oHu pacrnonararotcst B
NEepUOANYECKOHN cHCcTeME JIeMEHTOB? B ueM nx ocHOBHOE paziuyue?

8. OOBsACHHUTE NCXO/1S U3 DTIEKTPOHHOTO CTPOEHUS aTOMOB, KAaKOB (DU3MUYECKHI CMBICT HOMEpa
NeproJia ¥ HOMEpa TPYIIIbIL.

9. Uro xapakTepu3yeT OTHOCUTEIbHAS JIEKTPOOTPULIATEILHOCTH AlieMeHTa? KakoB xapakrep
€€ U3MEHEHHS B IEPUOINYECKON CUCTEME DJIEMEHTOB?

10. Kak u3MeHst0Tcsa CBOWCTBA 3JIEMEHTOB B IIepuoe, rpymnmne?

OO6pa3zer] TUIIOBOTO BapuaHTa KOJJIOKBUYMa
«Tema 3. Xumuueckas cBsi3b, €€ pa3HOBUJHOCTHU. [ mOpuau3anus»

. UTo nmoHuMaeTcs 1o XuMHU4ECKOH CBA3bIO?
. Kakue BUIbI XUMHUYECKOM CBSI3U CYIIECTBYIOT?
. OTnMuus KOBaJIEHTHOM MOJISIPHOM OT KOBAJIGHTHOW HEMOJIIPHOM CBSI3H.
. NoHHast cBsI3b M OCHOBHBIE XapaKTEPUCTUKH.
. MeTannnueckas cBA3b U OCHOBHBIE €€ XapAKTEPUCTUKH.
. BogopoaHas cBsi3b 1 OCHOBHBIE €€ XapaKTePUCTUKH.
. CrtocoObI nepeKkphIBaHusl aTOMHBIX OpOUTANIEH.
. KpatHocTs cBs31.

9. Yto Ha3bIBaeTCs rUOpHUAN3aLUeii?

10. Buas! rubpuausanuu, reoMeTpus ruOpuaAN30BaHHbIX OpOuTaeit?

11. T'eomerpuyeckas CTPYKTypa MOJIEKYJbl, B COOTBETCTBHE C THUIIOM T'HOpHIU3AINH
LEHTPAIBHOTO aTOMa MOJIEKYJIBI.

03N N KW



OO0pa3er TUIIOBOTO BapruaHTa KOJUIOKBIYMa
«Tema 4. CocraB u cBoiicTBa pacTBOpoB. CrtocoObI BhIpaKeHUS KOHIICHTpanuii. KomuraruBHbie
CBOICcTBa pacTBOpoB. Kiaccuukanus v CBOMCTBA TUCTIEPCHBIX CUCTEM)

1. Yto Ha3bIBaeTCA pacTBOPOM?

2. IlpuBenure mpuMepbl pacTBOPOB, Pa3IMYAOLIMXCS 10 arperaTHOMy COCTOSIHUIO. UTO
MPUHSTO HAa3bIBaTh pacTBOpUTENIEM?

3. Uro Ha3biBaeTcs KOHIeHTparuei? Kakue crnocoObl BIpakeHUs KOHIICHTPAIIUH BBl 3HaeTe?

4. Yro noka3pIBa€T MaccoBasi J10Ji paCTBOPEHHOIO BelecTBa?

5. UTto moka3bIBaeT MOJISIpHAs KOHLEHTPALKs U MOJISIpHAs KOHIEHTpalKs SYKBUBaJIeHTa?

6. Kakas koHLIEHTpalys Ha3bIBAETCS «MOJISIIBHOCTBIO PaCTBOPa» U YTO OHA MTOKA3bIBAECT?

7. YTo Ha3bIBaeTCA TEMIEPATypOr KUIICHUS, TEMIIEPATYPOil 3aMep3aHus?

8. Kak onpenenuts TeMnepaTypy KUIEeHuUs (3aMep3anus) pactBopa? 3anumure GopMyIry s
orpezieNieHus TOHM)KEHUS TEMIIEPaTypbl 3aMep3aHHsl U MOBBILLICHUS TeMIepaTypsl kuneHus. OT yero
OynyT 3aBHCETh KOA(D(UIIMEHTHI TPOMTOPIUOHATLHOCTH B TUX BBIPAKEHUSIX?

9. Kakue npoiiecchbl MOTYYHIN Ha3BaHUS «30YUTMOCKOIUSY, «KPUOCKOIHSI»?

OO6pa3err TUIIOBOTO BapuaHTa KOJUIOKBIYMa
«Tema 5. Teopust INEKTPOTUTUYECKON TUCCOLIUALIAN

1. UTo moHMMaeTcs Mo/ AMEKTPOIUTHYECKOM TUCCOIIMAIEl BEIIeCTB B pacTBOpax?

2. Kakue (akTopbl CHOCOOCTBYIOT 3JEKTPOTUTHUECKON TUCCOLUAIINN BEIIECTB B pACTBOPAX?

3. M3noxuTe OCHOBHOE MOJIOKEHHUE TEOPUH IIEKTPOIUTUYECKOM TUCCOLUALINY.

4. Kakue BeliecTBa OTHOCATCS K DJIEKTPOJIUTAM M HEINEKTPOIUTaM?

5. UTo BBIpa)KaeT CTENEHb AIEKTPOIUTHIECKON AUCCOIHAINN?

6. UTto BBIpaKaeT KOHCTAHTA JJICKTPOJIMTHYCCKOW mucconmanuu? Kakyro wHpOpMaImio
MOJKHO MOJYYHUTh U3 €€ 3HAYCHUS?

7. Kak cBsizaHa cTeneHb JIEKTPOJIUTUYECKONW JHUCCOLMALUU CJ1aboro 3JIEKTPOJIUTa C €ro
KoHIeHTpanuel B pactBope? ChopmynupyiiTe «3akoH pa3daBIeHUS.

8. Kakue (hakTopbl BIUSAIOT HA CTENEHB JEKTPOIUTHUECKON AUCCOMAITIH?

9. Kakue 31eKTpoJIUThl NOJBEPratOTCs CTYNEHYATON JUCCOIMAIIUU B pacTBOpax?

10. ITouemy HEKOTOpBIE THAPOKCHUIBI MOTYUYHIIN Ha3BaHWE aM(OTEPHBIX?

OGpa3zelr TUTIOBOTO BapuaHTa KOJUIOKBUYMa
«Tema 6. Bogopoauslii mokasarens. ['uaponus conein»
1. Yemy paBHO HOHHOE npou3BeneHune Bobl mpu t = 20 °C?
2. Bogoponusiii mokasarens (pH). UTo mokas3piBaeT, Kak OMpeensercs.
3. Buael cpent BOAHBIX pacTBOPOB.
4. NHauKaTopsl.
5. Bydepnblie pacTBOpHI.
6. I'maponus coneil. Tumel cosiell 10 OTHOUIEHUIO K THAPOIIH3Y.
7 Ctenenb ruaponu3a. YTo moka3bIiBaeT, OT YEro 3aBUCUT?
8. CocoObl moJaBIEHUS THAPOIIH3a.

OO6pa3zer] TUIIOBOTO BapuaHTa KOJJIOKBUYMa
«Tema 7. DHepreTrka XUMUYECKUX TIPEBPALLIEHUAN

1. Yro usyuaer TepmoauHamMuKa’?

2. Kakyro cucreMy Ha3bIBalOT TepMoauHamuueckoi? Knaccudukamus cucreM.

3. Yro ompexnensoT napaMeTpbl cucteMbl? Kakue mapameTpsl XapakTepU3yHOT COCTOSHUE
CUCTEMBI?

4. Yto Ha3bIBaeTcs pyHKIMEH cocTosiHUS cucTeMbl? Kakue QyHKIIMM COCTOSHUS ONMCHIBAIOT
TEPMOJMHAMHYECKHUE CUCTEMBI?

5. Kak Ha3bpIBalOTCs peakluu, HIyLIIUE ¢ MOTJIOMEHNEM TeIIoThI? Kak Ha3bIBalOTCS peaklny,
UAYIIME C BbIIEJICHUEM TEII0ThI?



6. OgHON M3 JBMXKYIIMX CHUJI TMPUPOJHBIX MPOIECCOB SBISETCA CTPEMIICHUE TMEPEUTH B
COCTOSTHUE C HAMMEHbBIIMM 3amacoM dHepruu. Kakas (yHKIHS COCTOSHUS XapaKTepU3YeT 3Ty
JBUKYIIYIO CHITY?

7. YTo u3yyaet TepMOXUMHUS?

8. Kak Ha3pIBalOTCSl ypaBHEHHUs peaklMii, B KOTOPBIX YKa3aHbl TeIIOoBble 3(P(eKTsl U
arperaTHOe COCTOsTHUE BEleCTB?

9. [aliTe onpenencHUe MOHATHS «TETIOBOM YPHEKT peakium»?

10. 3akoH I'ecca u cneacTBUs U3 HETO.

11. Yto Ha3pIBaeTCsA CTaHIAPTHOM TEILIOTOM 00pa3oBaHUs BellecTBa?

12. Kakue nporeccsl Ha3bIBAKOTCS CAMOIPOU3BOJIBHBIMU?

13. Yto siBNIsIE€TCS KPUTEPUEM CAMOIIPOU3BOIBHOCTH AJIS1 U30JIMPOBAHHON CUCTEMBI?

14. Yto xapakTepusyeTr SHTPOMuUs?

15. I3006apHO-U30TEpMUYECKUM TIOTEHITUAN, KaK MOXKET OBITh paccunTan? YTo moka3siBaeT?

16. Uto MOKHO cKa3ath 0 mporiecce, st kotoporo: 1) AG < 0; 2) AG > 0; 3) AG =0?

17. Yo Ha3pIBaeTCs cTaHaapTHOM 3Heprueit [ m66ca oOpa3zoBaHus BemecTBa?

18. Kak ompenensieTrcss mu3mMeHeHue CBOOOIHON sHepruu ['mbOca cucTemMbl B pe3yibTaTe
MPOTEKAHUs OMPEICTICHHOTO MPOIIeCcCa B CTAHAPTHBIX YCIOBUSAX ?

OO0pasern TUIIOBOrO BapuaHTa KOJUIOKBUYMa
«Tema 8. XuMunueckasi KHHETUKA U pABHOBECHE)

1. Kakue peakuuy Ha3bIBatOT TOMOT€HHBIMHU, KAaKH€ T'€T€POreHHBIMU ?

2. Kakue peakuuu Ha3bIBalOTCS 0OPaTUMBIMH, KaKue HEOOpaTUMbIMU?

3. B kakux ciydasx peakius NpoTeKaeT IpakTHuecku A0 koHna? Kakue HeoOXoauMbl s
3TOr0 yclnoBus?

4. Yto u3yyaet npeamMer «XUMHUYECKasi KHHETUKa»?

5. YTo Ha3bIBAETCA «CKOPOCTHKO XUMUYECKOMN peakuuu?»

6. OT KaKkux (paKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKOH peakuuu? [lepedncianre ux U KOPOTKO
OXapaKTepu3ymure.

7. Kak popmynupyercs 3aKOH JEHCTBYIOITUX Macc?

8. Uem oTiMyaeTcss 3aluCh KUHETUYECKOIO YpPaBHEHHUs Ul TOMOTE€HHBIX PEakUUil OT
reTepOreHHBIX ?

9. Kako#t ¢u3nyeckuii cMbICI KOHCTAHTBI CKOPOCTHM XMMHUYECKOH peakuunu? OT Kakux
(hakTOpOB OHA 3aBUCUT?

10. UeM oOBbsICHAETCS YBEIUUYEHHUE CKOPOCTH PEAKIMH C POCTOM TeMIepaTypbl?

11. KakuMm mipaBUiioM omnpeaensieTcsi 3aBUCUMOCTh CKOPOCTH PEaKIMU OT Temreparypbi? Uto
NOKa3bIBaeT TeMIEepPaTyPHbIH KOAPPHUIMEHT CKOPOCTH XUMHUYECKON peakiuu?

12. Kakoe cocTosiHME Ha3bIBAalOT XMMHUYECKUM paBHOBECHEM?

13. YUro Ha3bIBaeTCsd KOHCTAHTOW XMMHUYECKOro paBHoBecus? OT Kakux (paKTOPOB 3aBHCUT
KOHCTaHTa paBHOBECHUsI?

14. Kak KOHCTaHTa pPaBHOBECHUS BBIPAXKAETCS YEPE3 PABHOBECHBIE KOHLEHTPALUU
pearupyroImux BemecTs?

15. KakoBbl 0OCOOCHHOCTH KOHCTAaHTBI PABHOBECHS JUISI T'€TEPOr€HHBIX XHUMHYECKUX
MpOECCOB?

16. Kak koHCTaHTa paBHOBECHUS B3aUMOCBs3aHa C U3MEHeHUeM sHeprun ['nb6oca peakuun?

17. W3MeHWTCA NM COCTOSSHUE DPaBHOBECUs IIpU BBEICHMM B PEAKIUOHHYIO CMECh
karanuzaTopa? Kakoil BEIBOJ cI€AyET CAENAaTh O BIMSHUM KaTalu3aTopa Ha KOHCTAHTY paBHOBECHS?

18. ChopmynupyiiTe mpaBuiIO I ONMPEACICHNS HANPABICHUs CMEIICHUS PAaBHOBECHSI MPHU
U3MEHEHUH JIaBJICHUS B PEAKLUAX MEXy Ia3000pa3HbIMU BELIECTBAMHU.

19. Kak BnusieT n3MEHEHHE KOHIIEHTPALlUK OJHOTO U3 BEUIECTB HAa CMEIIEHUE PABHOBECUS B
TOMOT€HHOH cucteMe?

20. KakoBo BIMSHHE M3MEHEHHMS TEMIIEpAaTypbl Ha CMELIEHUS pPABHOBECUS B
AK30TEPMHUECKUX U SHIOTEPMHUECKUX PEAKIMIX?

21. Chopmynupyiite B 00meM BUIE NPUHIMIBI CMEIICHHWs paBHOBecus (mpuHIUN Jle
[Tarense).



22. Kakoe siBneHrE Ha3bIBAOT KaTaaIu30M?

23. Yro Takoe karanuzaTop?

24. Yo Takoe Moja0oKUTEIbHbIA U OTPULIATEIbHBIN KaTanu3?

25. Kakoe ompeneneHne MOXHO JAarh HHruouropy? B yem 3aximouaercs paeiicTBue
WHTUOMTOPOB XUMHYECKUX PEAKITHIi?

OO0pa3zelr TUIIOBOTO BapruaHTa KOJUIOKBUyMa
«Tema 9. OKHCIUTETHEHO-BOCCTAHOBUTEIIbHBIC TTPOLIECCHI»

1. JlaiiTe onpenenacHue CISAYIOIIMM MTOHATHSIM: CTEIICHb OKUCIICHUS, MPOIIECC OKUCICHUS 1
MIPOIIECC BOCCTAHOBJICHUS; OKHCIIUTEb U BOCCTAHOBUTEIb.

2. [IpuBeauTe knaccUpUKAIINIO OKUCITHTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIN?

3. Kak M3MEHSAITCS OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA TMPOCTHIX BEIIECTB B
3aBUCHMOCTH OT TIOJIOKEHHUSI COOTBETCTBYIONIMX 3JEMEHTOB B Tepuoamueckoit cucreme JI.U.
MenneneeBa? [IpuBeaure npuMepbl TUMMYHBIX OKUCIUTEICH U BOCCTAHOBUTEICH.

4. CriocoObl ypaBHUBAHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

5. Kakue (hakTopbl BIUSAIOT HA XOJT OKUCIUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIIH.

OO0pa3zer] TUIIOBOTO BapuaHTa KOJIOKBUYMa
«Tema 10. DneKTpOXUMHUYECKUE CUCTEMBI»
1. JlaiiTe onpenenenust HOHATHIM: IPOBOJIHUK 3JIEKTPUYECTBA, SIEKTPOI.
2. Uto Ha3pIBaeTCs CTAaHIAAPTHBIM JJIEKTPOJHBIM MOTeHIuanoM Metamuia? Kak B psmy
CTaHJAPTHBIX JIEKTPOJHBIX OTEHIMAJIOB OLIEHUTh BOCCTAHOBUTENIbHYIO CIIOCOOHOCTh MeTasaa?
3. Uto Takoe ABOIHOM 3nekTpudeckuii cioit? Korma on Boznukaer? Yem xapakrepusyercs?
4. Yo Ha3bIBAETCS rAJIbBAHUYECKUM HJIEMEHTOM.
5. YCTpoMCTBO rajibBaHUYECKOIO 3JIEMEHTa. AHOJA U KaToJ B raJIbBAHUYECKOM 3JIEMEHTE.
Kakue npoueccsl Ha HUX IPOTEKarOT?
6. DIEKTPOIHBIC TIPOIIECCHI TPH PAbOTE raTbBAHMYECKHUX JJIEMEHTOB.
7. YpaBuenue HepHucra.
8. DNeKTpoABIKYyIIas CHiIa DIIEKTPOXMMHUYECKOTO IIpolecca: Kak OIpeneNseTcss B
CTaHJAPTHBIX U UHBIX YCIOBHUSAX, CBA3b 3.J1.C. U MOJIE3HOH paboThI 37eMeHTa?
9. Xumnueckue nctounnku Toka (XMT): mepBuuHbIe, BTOPHYHBIE.
10. Buzpl ranbBaHUYECKHX 3JIEMEHTOB.
11. Buabl akkyMyJIsiTOPOB.

OGpa3zelr TUIIOBOTO BapuaHTa KOJUIOKBUYMa
«Tema 11. Koppo3ust meramios»

. Uto HazpIBaeTcst Koppo3uen?
. Knaccugukanus Koppo3MOHHBIX ITPOLIECCOB 110 YCIOBHUAM ITPOTEKAHHUS.
. Kimaccugukanus Koppo3noHHBIX MTPOLIECCOB 110 XapaKTepy MOPaKEHUS.
. Xummndeckas kopposus. [lokaxure Ha mpumepe.
. DnexTpoxummuueckast Kopposus. [Tokaxure MexaHn3M 3JEKTPOXUMHUECKON KOPPO3HH.
. Koppo3us non aeiictBueM O1yKIarOIIIX TOKOB.
. KoHTakTHas koppo3us.
. @aKTOpHI, BIUAIOLIME HA CKOPOCTh Pa3pyllEHUs MeTala.
. MeTop1 60pbOBI C KOPPO3HOHHBIMU Pa3pyIICHUSIMH.
10. 3amuTHBIE NOKPBITHS: BUJIbI, METO/IbI HAHECEHUS, IPUMEHEHHE.
11. DnexTpoxuMHuyecKas 3aluTa: BUAbBI 1 MEXaHU3MBbI IEHCTBUSI.

O 0 I N DN KW~

O06pa3ern TUIIOBOTO BapuaHTa KOJUIOKBUYMa
«Tema 12. DnexTponuz»
1. Yro Takoe annextponau3? CyniHOCTh dJIEKTpoan3a?
2. JlaiiTe onpeeneHue MOHATUSAM: KaTO/, aHOJI, KATOIHBIN MPOLIecC, aHOAHBIN TpoIiece.
3. YCTpoiicTBO 2IeKTpom3epa.
4. Dnextponu3 pacmiaBoB. CyIIHOCTh MpoIecca dIEKTPOIN3a PACIIIIaBOB.



5. OcoOEHHOCTH IIEKTPOJIH3a PACTBOPOB AJIEKTPOJIUTOB.

6. KakoBa rmocieoBaTensHOCTh BOCCTAHOBUTEIBHBIX MPOIIECCOB HA KATOJIE TIPH DIIEKTPOIIU3E
BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB?

7. KakoBbl 3aKOHOMEPHOCTH AHOIHBIX IPOIIECCOB MPHU DIEKTPOIU3E BOJHBIX PACTBOPOB
3JIEKTPOJIUTOB?

8. DneKTpoan3 ¢ paCTBOPUMBIM aHOAOM?

9. 3akonb1 ®apaes.

10. Yro noka3bIBaeT BBIXOJ 11O TOKY?

11. I'ne mpumeHsieTCs 3IASKTPOIn3?

O0paser TUIIOBOTO BapHaHTa KOJJIOKBUYMa
«Tema 13. OcHOBHBIE KJIaCChl OPraHUYECKUX COETUHEHUN, OCOOCHHOCTH CTPOEHUS MOJIUMEPOB»
1. BaxHeiiiue Kiaacchl OpraHNYeCKUX COEANHEHUH.
2. OCHOBHBIE CTIOCOOBI MOIYYEHUS MOJIUMEPOB (ITOJUMEPU3ALUS, TOJTUKOHICHCALU).
3. CoBpeMeHHbIE TOJTUMEPHBIE MaTEPUAIBI, UX MPAKTHYECKUE CBOMCTBA.

3.3 TunoBbie KOHTPOJILHBIE 3a1aHUsI VISl PellleHUs Pa3HOYPOBHEBBIX 3a/1a4

KoHTponbHBIE BapHaHThl 3aJaHUW  BBUIOKEHBI B  DJIGKTPOHHOW  MH(OPMAIMOHHO-
obpazoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUIHbII KaOUHET.

Hwxe npuBeieH oOpa3el] TUIIOBBIX BAPUAHTOB 3aJIaHHH JJIsl pEIICHHS Pa3HOYPOBHEBBIX 3a/1a4.

OO6pasern 3a1aHuil 75 pelIeHs pa3HOYPOBHEBBIX 3a71a4
«Tema 1. OcHOBHBIE HOHATHS U 3aKOHBI XUMHUH. | a30BbIE 3aKOHBI»

1. Kakoe konmuecTBo BeniecTBa cogepkutcs B 10 T oprodocdara Hatpus? Oteer: 0,07 MOJIb.
2. OnpenenuTe SKBUBAJICHTHBIE MACCHI KUCIIOT B CIEAYIOIINX PEAKIIHIX:

a) Mg(OH)2 + 2HsPO3 — Mg(H2PO3)2 + 2H:0;
0) AI(OH)3 + 3H2S04 — Al(HSO4)3 + 3H20.

OtgerT: a) 98 r/mMo5B; 6) 98 T/MOINB.

3. OauH OKCHJ Maprasia coaepxxut 22,56% xucnopona, a apyroit — 50,50%. Beraucnure
HKBUBAJICHTHI MapraHIla B 3TUX OKCHJIaX U COCTaBbTE MX (HOPMYIIbIL.

OrtBert: niepBbIii — 27,5 r/Moib, MNO; BTOpO# — 7,84 r/Mmois, MNn20O7.

4. Ilpu 17 OC u naBnenun 1,04-10° T1a macca 0,624 am° rasa paBHa 1,56 r. Onpenenure
MOJISIPHYIO Maccy rasa.

OrtBert: 58 r/MOJIb.

OO0pasern 3a1aHuit A5 pelIeHus] pa3HOYPOBHEBBIX 3a7a4
«Tema 2. Ctpoenue aroma. [lepuoanueckas cuctema U CUCTEMATHKA SJIEMEHTOBY
«Tema 3. Xumudeckas cBsi3b, €€ pa3HOBUIHOCTH. [ mOpuan3aIus»

1. OxapakTepu3oBaTh 3JEMEHT C MOPSAIKOBBIM HOMEPOM 39 10 TIanHy:
- PacIoJIOKEHUE IIEMEHTa B TIEPHOIUIECKON CUCTEME;
- CTPOEHHE €r0 aToMa;
- OJIeKTpOHHAs opMyIIa;
- 3JIEKTPOHHOE CEMEMCTBO aTOMa;
- BAJICHTHBIE DJICKTPOHBI;
- OMHMCaTh BaJICHTHBIE AJIEKTPOHBI HAOOPOM M3 YETHIPEX KBAHTOBBIX UHCEIL.
Otser: - IIIB, 5;
-p=39; n=50; e = 39;
- 1522s22p%3s23p%4523d1%4524p55s244*;
- d — cemeiicTBO;



- 5s?4d*;
-5s2n="5;1=0;m=0; ms=-1/2, 1/2;
4d'n=4;1=2;m=-2;ms= 1/2.
2. Hamwmcath 31eKTpOHHBIC (DOpPMyINIBI aToMa cejieHa B CISAYIOIUX coeaunHeHusx: HaSe,
Na>SeOas.
Otser: H,Se, Se? 1522522p°3s25p®4523d194pb;
NazSeOs, Se*® 1s22s22p53s2sp®3d1;
3. OnpenenuTh THI THOPUAM3AIMH IICHTPAJILHOIO aToMa B Mosiekyine SiHs u ykaszath ee
TEOMETPUYCCKYIO POpMYy.
OTBeT: TN THOPUAN3AIKS aTOMa KPeMHHUZ SP°, reoMeTpudeckas popMyIa — TETpadip.
4. HapucoBatb cTpykTypHO-Tpaduueckyto popmyny KsPOsz u ykazare kKakue XMMHUYECKHE
CBSI3U 00Pa3yIOT TJaHHOE COSIMHEHHE U YKa3aTh YHUCIIO G- U T-CBSI3CH.
Otset: K-O nonnas; P-O koBanenTHas noyspHas; 6 = 6, © = 0.

OOpa3zern 3a1aHuii U1l PELICHUsT Pa3HOYPOBHEBBIX 3a/1a4
«Tema 4. CocraB u cBolicTBa pacTBOpoB. CriocoObI BhIpaXeHHUsI KOHIIEHTpanuid. KosuratuBabie
CBOWCTBa pacTBOpoB. Kitaccupukanus v CBOMCTBA TUCTICPCHBIX CUCTEM)
«Tema 5. Teopust IEKTPOIUTHUECKON AUCCOLMALINN
«Tema 6. Bogoponnsiit mokaszareins. ['uaponus conein»

1. CocraBbTe MOJIEKYISIPHbIE W HWOHHBIC YpPAaBHEHHS DEAKIMi, IPOTEKAOMMX MEKITY
BEIIIECTBAMH:
a) NHsOH u H2SOyq;
6) CuS + 2HNOs3,
Ortger: a) 2NH4OH + H2SO4 — (NH4)2SO04 + 2H20
2NH4OH + 2H* + S04~ — 2NH4" + SO+ + 2H,0
2NH4OH + 2H* — 2NH4" + 2H,0
6) CuS + 2HNO3z — Cu(NOz)2 + H2S
CuS| +2H" + 2NO3s~ — Cu?* + 2NO3™ + HS1
CuS| + 2H" — Cu?" + H,S?
2. CocraBbTe MOJIEKYIIIPHOE YpaBHEHHWE pPEaKIUH, KOTOPOE BHIPAKAETCS HOHHBIM
ypaBHEHUEM:
2Fe® + 3H.S = FeyS3 + 6H*
Ortset: 2FeCls + 3H2S = FesSsz + 6HCI.
3. Hanummre ypaBuenus ruapoiusa coseit Zn(NO3)2, CH3COOK. Vkaxute pH pactBopa.
Ortset: a) ZN(NO3)2 + H20 «» ZnOHNO3 + HNO3
Zn** + 2NOz™ + H20 <> ZnOH* + NOs + H* + NOs~
Zn*" + H,0 <> ZnOH" + H*, cpena kucnas, pH < 7.
0) CH3zCOOK + H20 «» CH3sCOOH + KOH
CH3COO™ + K* + H20 «» CH3COOH + K* + OH~
CH3COO™ + H20 «» CH3COOH + OH", cpena menounast, pH >7.

4. Cxombko rpammoB NazSO4 moTpebyercs st IpUroToBiIeHus 5 aM° 8 %-Horo pacTBopa (p =
1,075 r/em®)?

Ortset: 430 T.

5. YUeMy paBHa MOJISIpHAs KOHIIEHTpAIMsI HOHOB BOJIOPO/ia B paCTBOPE a30THOW KHCIOTHI pH,
KOTOPOI'O COCTaBIsET 4.

Otser: C = 107* Mo/,

6. B 100 cm® Bomsr comepxurcs 45,7 T caxapossl (Ci12H22011). Omnpenenute Temmeparypy
KPUCTAJLUTU3AI[MH PAcTBOPA.

Otsert: —2,5 °C.

OO6pa3er 3a1aHuii sl peIIeHUs Pa3HOYPOBHEBBIX 3a]1a4
«Tema 7. DHepreTuka XMMHUYECKHUX IPEBPAILICHUAN»



JlaHo ypaBHEHHE peakiuu (cM. HoMep BapuaHTa B Tad. 1).

Tabnuua 1
JlaHHBIE 110 BapHaHTaM
Bapuant VYpaBuenue peakuuu aA + bB =cC + dD Ma, T VB, 1
1 CO(r) + 3Ha(r) = CHa(r) + H20(1) 11,2
1. BhIunciiuTe M3MeHeHue >HTanbuu peakimun A )?_p. U ONpEIeIINTe, SBISCTCS JIH

JaHHas peaklys SK30- WIN SHAOTEPMUYECKON. 3alMUIINTE TEPMOXUMUYECKOE YPABHEHUE PEAKIIUH.

0
Otser: AH xp. =—206,1 kJIx. Peakuus 5K30Te€pMHUYECKas.

CO(r) + 3H2(r) = CHa(r) + H20(T) + 206,1 x/Ix.

2. Beuncnure, kKakoe KOJIMYECTBO TEIUIOTHI Q BBIACHSETCS WM IOTJIONIACTCS B XOJE
XUMHUYECKON peaKIMu I 3aJaHHOW Macchl m Wik 00beMa V OJHOTO U3 BCTYMUBIIUX B PEAKIIUIO
BEIECTB (BEIOMPAETE CAMOCTOSTENHHO).

Otsert: 34,35 x/Ix.

3. Ilo Buy ypaBHEHHUs peakiu, HE MpUOeras K pacueram, ONpEACTIUTe 3HAK W3MCHCHHS

0
OHTPOIIUN pCaKIIUH Asx.p.. BLI‘II/ICJ'II/IB, HU3MCHCHHUC DHTPOIHNU PCAKIIUN B CTAHAAPTHBIX YCJIOBUIIX,

0
00BSICHUTE 3HAK ASX.p._

OtseT: B peakiuu MpUCYTCTBYIOT TOJIBKO ra3006pa3HLIe BCIICCTBA. Hx komnyecTBO B
HCXOAHBIX BCHICCTBAX 4 MOJIAA, B IPOAYKTax pCakKnuu 2 MOJIA, T.C. HACT CTPECMIICHHUC K MOPAAKY

AS] <0; AS., =-214 /K

X.p.
4. Omnpenenute, Kakol U3 (akTOpOB, SHTAIBIMMHBIA WM SHTPONMMHBIN, CIIOCOOCTBYET
CaMOIPOM3BOJILHOMY T€UEHUIO PEAKLINH.
OTBeT: caMONpPOM3BOJIBHOMY TEUEHHIO PEAKLUU CIHOCOOCTBYET HHTAJIBIUNUHBIM (akTop

AH? <o

X.p.

. 0
5. Boruncnute sHepruto ['mb0ca mpsMoil peakuuu B CTaHAAPTHBIX YCIOBUAX AGX.p_ "

ornpezenuTe, B KakoM HarpasieHuu npu 298 K (mpsimom unu o6patHom) OyJeT NpoTeKaTh peakius.

0
OTBeT: AGX‘p_ = —142,3 ]Ik, peakiusi CaMOIPOHM3BOJHHO TIPOTEKACT B MPSIMOM

HAarpaBJICHUH.
6. Ompenenurte TeMIeparypy, Ipu KOTOPOU peakius HaXoAUTCs B paBHOBECHH (T pagi.).-
OtBeT: Tpasn. = 963 K.

7. Paccunraiite A G? npu 71 = Tpasn — 100; T2 = Tpass + 100.
Otser: Ilpu 71 = 863 K, AG? = -21,5 xJIx, peakius NpoTeKaeT B MPSIMOM HaIlPaBJICHUU.

ITpu 7> = 1063 K, AG? = 21,5 kI, peakuus npoTekaeT B 0OpaTHOM HaIpaBJICHUU.

O0pa3zer1 3a1aHui U1 pELIeHUs] Pa3HOYPOBHEBBIX 3a/1a4
«Tema 8. XuMnueckasi KHHETUKA U PABHOBECHUE»

1. Peakuus mexnay BemiectBamMu A u B Bolpakaercs ypaBHeHueM 2A + B = D. HauanbHble
KOHIEHTpauuu cocTaBisitorT: Ca = 5 monb/n, Cs = 3,5 monw/n. Koncranra ckopoctu pasna 0,4
MOJIb/JI-C. BBIUMCINTE CKOPOCTh peakuud B HAYaJbHBIK MOMEHT M B TOT MOMEHT, KOIJa B
peakimoHHON cMecu ocTaHeTcst 60% BemecTBa A.

OtBeT: Vo = 35 monb/a-c; V= 3,2 MOJIB/II'C

2. ITpu 323 K Hekoropas peakiusa 3akaHuuBaercs 3a 30 c. Onpenenure, KaKk U3MEHHUTCS
CKOpOCTh peakUuu M Bpems ee mporekanus npu 283 K, ecnu temmepaTypHbId KOA(PQHHUIMEHT
CKOpPOCTH pEaKIMU PaBeH 2.

OTBeT: CKOPOCTh peakuu YMEHBIIUTCS B 16 pa3, BpeMs nmporekanus coctaBut 480 c.



3. Peakmus mpotekaer mo ypaBHeHuio A + B <« D + F. Omnpenenute paBHOBECHbIE
KOHI[EHTPAIlUU PEarupyroliux BEIIECTB, €CIU HMCXOJHbIE KOHIIGHTpanuu BemectB A u B
COOTBETCTBEHHO paBHBI 2 U 1,2 MOJIB/JI, a KOHCTaHTa paBHOBecHs peakiuu K = 1.

Otser: [D] = [F] = 0,75 mons/n; [A] = 1,25 monsw/it; [B] = 0,45 Mo/

4. B KaKkylo CTOPOHY CMECTUTCSI PABHOBECHE B CHCTEME

CHa(r) + 2C12(r) = CCla(r) + 2H2(T),
€CIIU: a) YMEHBIIUTH JaBjeHue; 0) MOBbICUTH KoHIeHTpanuio Clo?
OTBeT: a) paBHOBECHE COXPAHUTCS; 0) B IPSIMOM HAmpaBJIEHUH (BIIPABO).

OO6pasern 3a1aHuil 4715 pelIeHs] pa3HOYPOBHEBBIX 3a7a4
«Tema 9. OKUCIUTETHEHO-BOCCTAHOBUTEIIbHBIC TTPOLIECCHI»
«Tema 10. DIEKTPOXUMHUUECKHUE CUCTEMBI»

«Tema 11. Koppo3us metamios»

«Tema 12. DnexTpoaus»

1. Mcnionb3yst METO/I OTypeaKkinii, ypaBHATh OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH:
KMnO4 + HCI — KCI + MnCl; + Clz + H20;
P + HIO3 + H,O — H3POg4 + HI.
Ortser: a) 2KMnO4 + 16HCI — 2KCI + 2MnCl2 + 5Cl. + 8H0;
0) 6P +5H103 + 9H20 — 6H3PO4 + 5HI.

2. CocraBUTh ypaBHEHHS TMOJYpPeakUUi M yKa3aTh KaKOW MPOILIECC OKHUCICHUS WU
BOCCTAHOBJICHUS IPOTEKAET IIPU CIAEAYIOLINX [IPEBPALLCHUAX:

H.S — SOi_; CrO44 — Cr*,

Otget: a) H2S + 4H,0 — 88 = SO + 10H" (mpomuecc okucenus);
6) CrO4% + 4H,0 — Cr*® + SOH™ (mpomecc BOCCTAHOBIIEHHS).

3. Moryr 1M TUpPOHCXOAUTh OKHCIHMTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIHMH  MEXKIY
BemectBamu: a) AsHs u HCIO; 6) Na,Cr.07 u H3POs; 8) HPO2 u HoTe? [ouemy?

OTBeT: a) MOKeET; 0) MOXKET; B) MOKET.

4. CocTaBHTh CXEMY IraJIbBAHUYCCKOT'O 2JICMCHTA, HAIIMCATh YPABHCHU, JIC)KAIIUEC B OCHOBE
€ro pa6OTBI, BBIYHUCIINTD 3I[C, €CJIU TaJIbBAaHUYECKUH JIEMEHT COCTOUT M3 KOOAJIbTOBOM 1 IIUHKOBOM

IUTACTHH, OMYILIEHHBIX B PACTBOPHI UX COJIEN C KOHLIEHTPALUIMHU C'CO2+ = C'Zn2+ =0,01 monb/1.

Otser: CxeMa rampBaHHdecKoro sneMenTa (—) Zn%Zn?*||Co?*|Co? (+).
VpaBHEHHUs, MPOTEKAOMINE HA JJIEKTPO/IaX M 00IIee TOKOMPOBO/ISIIEE YpaBHEHHE:
anoonwiii npoyecc  (-):  Zn°—2& =Zn*,
kamoomwiii npoyecc (+): Co?* +2& =Co°
cymmapHoe ypasrenne: Zn° + Co?*" = Zn?" + Co°.

E(BJAC) = Qrarona — Panona = —0,336 — (—0,822) = 0,486 B, 31eKTpOIHBIC TIOTEHIIMAIIBI (O
pacCUYMTHIBAIOTCS 10 ypaBHeHHI0 HepHcTa:

— 0,277+ 205

-1g0,01=-0,336 B;

(PCOZ+/CO

0,059
Opzn = 0,763+ = >=+1g0,01=-0,822B.

5. Hanmcare ypaBHEHHs, IPOTEKAIOIINE TPU KOPPO3UH HUKEIS BO BIAKHOM BO3JIyX€E.

OtBeT: anoousiii npoyecc:  Ni®—28& = Ni?*;



kamoonwiti npoyecc. 2HO + O, +4€ =40H".
Cymmapnoe ypasaenne: 2Ni° + 2H,0 + O = 2Ni(OH)s.

6. CocTaBUTh ypaBHEHUs IMPOIIECCOB, MPOTEKAIONINX MPHU JIEKTPOJIU3E BOIHBIX PACTBOPOB
K2SO4 ¢ MHEpTHBIMU JIEKTPOIAMHU.

OTBCT: KZSO4 N 2|<+ +SO4_.

kamoo(-): K*, H,0;
2H,0+28 - H +20H";
2K*+20H™ — 2KOH
anoo (+) S0O%, H,0:
2H,0-48 —» 03 +4H";
4H"+2S05 — 2H,S0..

CyMmMapHble ypaBHEHUS:

AK* +2S07 +6H,0—2moms_yoH3 + 03 +4K* +40H™ +4H" +2S07;
2 K;SO, +6H,0—2222 5 2H3 + 05 + 4KOH + 2H,S04;
6H,O0—==222 52H3 + 03 + 40H™ +4H";

2H,0—222 5 2H3 +O;.

7. Tlpu snextponmse BogHoro pactBopa CUCl, Ha anone Beiemmnocs 560 cm® rasa (1. y.).
Haiitn maccy Mequ, BelIEIMBIIEHCS HA KaTOJIE.
OtBer: 1,6 T.

3.4 TunoBble 3a1aHus /151 BHITIOJIHEHUS JIA00PATOPHO Pa0doThl U NIPUMEPHBI NepeYeHb
BOIIPOCOB /IS ee 3aIHUThI
KoHTponbHBIE BapHaHThl 3aJaHUH  BBUIOKEHBI B  AJIEKTPOHHOH  MH(POPMALMOHHO-
obpazoarenbHoit cpene Upl YIIC, noctynmHoit oOydaromemMycs yepe3 ero JUIHbI KaOUHET.
Onwucanus 1a60paTopHBIX padOT MPUBEIACHBI B METOJMUECKUX YKa3aHUAX (cM. 1. 6.1.2.2).
3amuTa 7a00paTOpHBIX PadOT 3aK/IIOYAETCs B BBINOJIHEHUU M MOCIEAyomeM o(hopMIeHUN
OTYETOB 110 JJAOOPATOPHBIM paboTaM, ClIeyss METOAMYECKHM YKa3aHUSIM K HUM.
TpebGoBanus K 0HOPMIICHUIO OTYETA
Otuet no nabopaTtopHOil paboTe odopmiIIeTCcsl B OTACNIBHBIX TeTpaasix (i Ja0opaTOPHBIX
paboT), KOTOPBIN JOTKEH COJIEPIKATh:
- Ha3BaHUe paldoThI;
- 11e7Tb PaboTHI;
- IpUOOPHI U PEAKTUBBI;
- Ha3BaHME OIBITOB;
- HaOJTIOICHHS, TTOSICHEHUS K HUM (T HaJIO0);
- pacueTHbIe (POPMYIIBI C BBOJMMBIMH B HUX BEJIMYMHAMHU (/1€ HAJ0);
- IOCTPOCHHE TpapUECcCKUX 3aBUCUMOCTEH (T1e Hal0);
- YPaBHEHUS PEAKIIHI:
- it UOP (moHHO-0OMEHHBIE peakIiy), ypaBHEHUS B MOJIEKYJIIPHOM U HOHHOM BHJIE;
- 15t OBP (okucnuTeIbHO-BOCCTAHOBUTENIBHBIE PEAKIIHIT), ypaBHEHUS B MOJIEKYJISIPHOM BUJIE
¥ MOHHO-3JICKTPOHHBIN OajlaHC K HEMY;
- 17151 TIPOLIECCOB BJIEKTPOJIN3a U DIIEKTPOXUMHUYECKON KOPPO3UH, ypaBHEHUS, TPOTEKAIOIIUE
Ha 3JIEKTPOJaX, C MOCIEAYIOIINM CYMMapHbIM K HUM U Jp.
- CBOJTHAs UTOTOBast TabmuIa (TIe HAO);
- BBIBOJI, B KOTOPOM JIOJKHBI OBITh OTPaXKEHbI pe3yJabTaThl H3MEPEHHH, OIIUOKH, 00BsICHEHNE
MOJIyYE€HHBIM pe3yJibTaTaM U HaOro1aeMbIM 3 dexTam.



Otuer craeTcst Ha MPOBEPKY IMPENoAaBaTelio, €Cau Mocie MPOBEPKU UMEIOTCS 3aMEUaHUs UX
H€O6XOI[I/IMO HCITPABUTD, pa60Ta CUHUTACTCA BaIJ_IHIHeHHOﬁ TOJIBKO B CJIy4ac OTCYTCTBHA 3aMeUaHuu
K OTYETY IO HEW.

O6paser 3a1aHui 1715 BBIOJIHEHUS J1a00paTOPHBIX padOT U MPUMEPHBIN IEpeYeHb BOIIPOCOB AJIs
WX 3aLIUTHI
«JIaboparopnas padota Ne 1. [lomydeHne u u3ydueHne CBOWCTB OKCHJIOB, THAPOKCHJIOB U COJICH)

Llenb paboTHI — MOJIy4Y€HHE OKCHJIOB, KUCIIOT, OCHOBAHUH U COJIEH U U3yYEHHE UX XUMHUYECKUX
CBOICTB, FCHETHUYECKOM CBSI3U MEXy KJIACCAMU HEOPTAHUYECKUX COEAUHEHUN.

Onpit 1. [losnyyeHne 0OCHOBHOTO M KMCJIOTHOI'O OKCHJI0B, KUCIIOTHI.

Beinonnenune omnbita. B cyxyro mpoOHMpKy HachllaTh HEMHOTO TI'MJIPOKCOKapOOHaTa Melw,
3aKpBITh €€ Ta300TBOIHON TPYyOKOii. Bo Bropyro nmpoOHpKy HaIUTh TUCTUIUTUPOBAHHON BOJBI U 2—4
KaIluIM pacTBopa JiakMmyca. KoHer ra300TBOHOM TpyOKH OIYCTHTH B BOJAY BO BTOPOH NpPOOHpKE.
OCTOpOXXHO HarpeTb MPOOHMPKY IO MOSBICHHUS YEPHOTO OCaJKa OCHOBHOTO okcuia. OTMETUTh
U3MEHEHHE OKpacku Jjakmyca. Ocagok B IMPOOMpPKE OCTABUThH I CJIEAYIOLIEro OIbITa. 3aluCh
pe3ynbTaroB omnbiTa. COCTaBUTh ypaBHEHHUS PEAKLUI pa3oKeHUs OCHOBHOW coiu. OOBSCHUTH
MU3MEHEHUE OKPACKH JIAKMYCa.

Onpit 2. [lonyuenue cpegHeit conu.

Beimonnenue onsita. K monydenHoMy B onbite 1 ocaaky B mpoOupke npruOaBuTh 2 H pacTBOP
CEpHOI KUCJIOTHI 10 pacTBOpeHus: ocagka. OTMETUTH MOSABICHUE XapaKTEPHOTo JJsl JAHHON COJHU
OKpallMBaHusA. 3amuch pe3ynbraToB ombiTa. CocTaBuTh ypaBHeHHE peakuuu. OOBSICHUTH
pacTBOpPEHHUE OCAIKA.

Onpit 3. 3y4yeHue B3aMMOJEHCTBUS OCHOBHOT'O OKCHJIA C BOJOM.

Boinonnenue onbita. HebombI10e Koau4ecTBO OKCUAa Maruus B300JITaTh B IPOOUPKE C BOAOH.
[TpubaButh crnuproBoil pactBop (enondranenna. I[Iponabmogarh 3a W3MEHEHHEM OKpPACKU
MHAMKATOpa. 3anuch pe3ynbTaToB onbiTa. Hanucars ypaBHeHue peakuuu. OObsSCHUTH U3MEHEHUE
OKPAaCKH MHJMKATOPA.

Onpit 4. [TonydyeHne TuIpoKCcHI0B KoOaabTa U Xpoma.

Beinonnenue onsita. B oy npoOupky Hanuth 5—10 kanens 2 H pacTBopa Xjopuia KodanbTa
(II), B apyryto cTonpko ke 2 H pacTBOpa cyinbdara xpoma. B o6e npoOupku n00aBUTH paBHOE
KOJIMYECTBO pacTBopa 1ies1oud. OTMETUTH MOSBIEHUE OCAIKOB U YKa3aTh ux 1BeT. Ocagku OCTaBUTh
JUIst onbITa 5. 3anuch pe3yabTaToB onblTa. Hamucats ypaBHEHUs peakiuil.

OmnbIT 5. 3ydyeHune cBONCTB OCHOBHOTO U aM()OTEpHOr0 OKCHJIOB.

Brimonnenue onsita. [lomydeHHsie B onbiTe 4 0caiku pa3faeauTh Ha 2 yacTu. K oHON U3 HUX
J00aBUTH PacTBOP COJITHOM KHUCJIOTHI, K JPYroi — 30BITOK pacTBopa mienoyd. [lyrem HabmoneHus
BBISICHUTD, B KAKHX CITy4asiX paCTBOPUJIICS OCa/I0K. 3alKch pe3y/IbTaToB onbiTa. HanucaTts ypaBHeHuUs
peakuuid. OOBSICHUTH, MOYEMY OJMH M3 THJIPOKCHAOB BCTYNUJI B PEAKLUHUI0 C KUCIOTOH U
ocHoBaHueM. OnpenenuTs, KaKoi XapakTep HOCUT 3TOT T'MJIPOKCH/I.

Omnpit 6. V3ydeHne B3aMMOJEHCTBHUS KUCIIOTBI € COJIBIO.

Boinonnenue onbita. K pactBopy HuTpara cepebpa 100aBUTh pacTBOP COJSHOM KHUCIIOTHI.
OTMmeTuTh NOSABIEHUE OCa/IKa. 3alKCh PE3yJIbTaTOB onblTa. Hamucars ypaBHEHNE PEAKIUH.

OmnpiT 7. U3yueHue B3auMOICUCTBHS KUCIOTHI CO MICTOYBIO.

Brimonnenue onbita. B npo6upky HanuTek 1 Mi1 2 H pacTBOpa THAPOKCHAA HATPHS U 12 Karm
denondranenHa U npubOaBUTH MO KaliIM 2 H PacTBOpP COJSHOW KHUCIIOTHI /10 HCYE3HOBEHHS
MaJIMHOBOM OKpackH. 3aluch pe3yiabTaToB omblTa. Hamucate ypaBHeHue peakuuu. OOBSICHUTH
MCUYE3HOBEHHE OKpAacku MHJMKaTopa. Kak Ha3bIBaeTCs JaHHAs peakius?

Onprt 8. [losnydeHue kuciaon comu.

Bemonnenue omnbiTa. B mpoOupky, CHaOXKEHHYIO Ta300TBOJHOW TpPyOKOH, MOMECTHUTH
KapOOHAT KaJIbLUs U HAJIUTH 2 H PaCTBOP COJITHOW KUCIIOTHI. BhIenuBIIniics ra3 mponycTUTh 4epe3
pacTBop ruapokcuja kKaibius. [IpoHaOnronats 3a oOpa3oBaHHEM OCagKa HOPMAJIbHOM COJM H
JAbHEHIIUM pacTBOPEHUEM OCaJIKa BCJEJCTBHE 00pa3oBaHUs KHUCIOH CONU. 3alUCh pe3yabTaToOB
omnbiTa. COCTaBUTh YpaBHEHUE peaklUi. YKa3aTh, IPU KaKOM COOTHOIICHUN PEarupyroIIuX BEeIEeCTB
BO3MO>KHO TIOJTy4EHHE KUCIION COMH.



OmnpbiT 9. [TonyyeHre OCHOBHOM COJIH.

Brimonnenue onbita. K 2 H pactBopy cynbdara Menu no karism npudasuts 10%- it pacTBop
aMMHaKa 110 OOpa3oBaHHUs OcCaJKa OCHOBHOW cOJM. 3amuch pe3ynbTaToB omnbiTa. COCTAaBUTH
YpaBHEHHUE PEAKIMU. YKa3aTh, I[P KAKOM COOTHOIIEHUU PEArUPYIOIIMX BEIIECTB BOZMOXKHO.

OO0pas3er 3a1aHu 17151 BBIMOJTHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBINA IEPEYEHBb BOTIPOCOB IS
WX 3aIUTHI
«Jlaboparopras pabota Ne 2. OnpeneneHne MOJIIPHOW MacChl SKBUBAJICHTA MarHUsI METOJIOM
BBITECHEHHUS BOJIOPOJIa»
Onucanne 1abopaTopHON PabOThl B METOMYECKHUX yKazaHusx 1. 6.1.2.2, C. 11-13.

OOpa3ser 3a1aHuii U1 BBIIOJIHEHMS 1a00paTOPHBIX padOT U IPUMEPHBIH ITepeYeHb BOIPOCOB IS
UX 3alLUThI
«JIabopatopHas pabora Ne 3. KBaHTOBO-MexaHn4eckas MoJellb CTpoeHus aroma. Ilepuoauueckue
CBOMCTBA JIEMEHTOB»

1. TloBTopuTe TeOpeTHYECKOE BBEICHHE.

2. Ilo3HakoMbTEeCh M pa3depUTech C MPHUMEPaMU THUIIOBBIX 3aJaHUN. 3aKOHCIEKTHPYWUTE
pelLIeHus B TeTpaib AJIs JJaOOpaTOPHBIX padoT.

3. Jlns 3aKperuieHusi MaTepuana, BHIIOJHUTE 33/1aHUs, B COOTBETCTBUH C BAIIUM BapHAHTOM
(tabn. 1), xak ¥ B pa3o0OpaHHBIX NpPUMEPax JaTb XapaKTEPUCTHKY 3JEMEHTaM 10 IUIaHy,
IIPUBEJCHHOMY B IIPAKTHYECKOU YacCTH.

Hanpumep, 3ananus uist BapuanTa 1.

Bapuant DJIEMEHTHI
1 11Na; 43TcC; s7La

[lepeuens paccmMaTpuUBaeMbIX BOIIPOCOB

1. [TonsiTHe 0 351IeMEHTapHBIX (IPOTOH, MEKTPOH, HEUTPOH, MO3UTPOH, (POTOH, OAPUOH, JIENTOH
U 71p.) u (yHAAMEHTAIBHBIX YacTHIAX (KBapK, aHTUKBapK). M300apel. M3oTtombl. M30TOHBL
KBaHTOBBIE UnCIa.

2. Ilonp3ysick pacnojiokeHueM 3j1eMeHTOB B [lepuonuyeckoil cucreme, ONpeneisTh COCTaB
ATOMHBIX SIIEP, YMUCJIO BAJICHTHBIX AJIEKTPOHOB, PACHPENEICHUE BAJIEHTHBIX JJIEKTPOHOB I10
SHEPreTUYECKUM YPOBHSIM.

3. CocraBieHue MEKTPOHHBIX (OPMYIT U pacrpeieICHUE IEKTPOHOB M0 KBAHTOBBIM STUEHKAM.

4. OnucaHue BaJICHTHBIX 3JIEKTPOHOB KBAHTOBBIMH YHCIIAMHU.

O6pazer 3a1aHui 1715 BBITIOJIHEHUS 1a00paTOPHBIX padOT ¥ MPUMEPHBINA IEpEeYeHb BOIIPOCOB AJIs
UX 3aLIUThI
«Jlaboparopnast pabota Ne 4. Xumuyeckas cBsi3b. ['eomerpruueckas popma MOJIEKYI»

HepequL paccMaTpruBaACMbIX BOIIPOCOB

1. Tunel XUMUYECKUX CBs3EH (KOBAJICHTHAs, HOHHAS, METATMUECKAs, BOJOPO/IHAS).

2. MexaHu3Mbl 00pa30oBaHNs KOBAIEHTHOH CBsI3M (OOMEHHBIH, JOHOPHO-aKIENTOPHBIH).

3. CrtocoObI epeKphIBaHUsI aTOMHBIX OpOHTanei (o-, - U O-CBSI3M).

4. XapakTepUCTUKU KOBAJICHTHOM CBSA3M (HEPTUs, JUIMHA, BaJICHTHBINA yroj, HACHIIIIAEMOCTh).

5. Hanpasnennocts o metoay BC: Tum ruGpuan3anuy HeHTpaIbHOTO aToMa, TeOMETpUIeCKast
dbopma monekynbl. [lonsipHOCTh MOTEKYII.

JlaTh XapakTepUCTUKY MOJIEKYJIBI 110 TJIaHy

1. Hantucatpb 31ekTpoHHBIE (POPMYIIBI BCEX aTOMOB 00pa3yroIINX MOJIEKYITY.

2. Yka3aTh 3J€KTPOHBI, y4acTBYIOIINE B 00pa30BaHUM CBS3H.

3. Yka3atrp TUI THOpUIU3AIMH [IEHTPAILHOTO aTOMA.

4. OmpeneNuTh YUCIIO CBSI3BIBAIONINX AJEKTPOHHBIX Map U YUCIO CIIAPEHHBIX AJIEKTPOHOB B
00pa3oBaHHOM MOJIEKYIIE.

5. Onpenenuts cocTaB MOJIEKYJIbl 110 TUILY ABxEy.

6. Yka3zatp TuI cBsi3u (o, ).



7. KakoBa reomerpudeckas popmMa MOJICKYJIBI.
8. Okuaemasi MOJISIPHOCTh MOJIEKYJIBI (IIOJIIPHOCTD CBS3H, MOJIIPHOCTD MOJIEKYJIBI).

PaccMOTpeTh Ha IpUMepe CiIeTyIONNX MOJIEKYII:
ZnCl,, CH2Br2, NFs, PCls, PCls, XeF2, KrFs, ClFs.

OO0paser 3a1aHul 17151 BBIMOJTHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEPEYEHB BOIIPOCOB IS
WX 3aIUTHI
«Jlaboparopnas paborta Ne 5. NoHHO-OOMEHHBIEC PEAKIIMH B PACTBOPAX AICKTPOIHUTOB
Ornucanne 1abopaTopHON PabOThl B METOMYECKHUX yKazaHusx 1. 6.1.2.2, C. 35-36.

OO0pas3er 3a1aHui 17151 BBIMOJTHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEPEYEHBb BOIIPOCOB IS
WX 3aIUTHI
«Jlaboparopnas pabota Ne 6. OnpeienieHne KECTKOCTH BOJABI TATPUMETPUICCKUM METOIOM)
Onucanue 1abopaTopHON PabOTHl B METOMYECKUX yKazaHusX 1. 6.1.2.2, C. 42-44,

O6paser 3a1aHuil 1715 BBIOJIHEHUS 1a00paTOPHBIX padOT U MPUMEPHBIN IEpeYeHb BOIIPOCOB AJIs
WX 3aIIUTHI
«Jlaboparopnas pabota Ne 7. Onpenenenue pH pactBopa. ['maponus coneii»
Ornucanue 1abopaTopHON pabOTH B METOAMYECKUX yKazaHusX 1. 6.1.2.2, C. 39-41.

O0pa3zer 3a1aHuii IS BBITTOJHEHHS Ta00paTOPHBIX padOT M MPUMEPHBIH MTEPEYeHb BOIIPOCOB IS
WX 3alIUThI
«Jlaboparopuas pabora Ne 8. TertoBsie 3¢)(heKThI peakiuii pacTBOPCHISD
Onucanue nabopatopHoit paboThl B METOAMYECKUX yKazaHUsX 1. 6.1.2.2, C. 19-20.

OOpa3er 3a1aHui TS BBITOJTHEHUS 1a00PaTOPHBIX pabOT U MPUMEPHBIN MEpeYeHb BOIPOCOB IS
UX 3aLIUTHI
«JIaGopatopHnas padora Ne 9. Onpenenenue TernoTsl HeWTpanu3anuu. OnpeeneHue HalpaBIeHUs
MIPOTEKAHHS PEAKIIAN)
Onucanue nabopaTopHOM pabOTHl B METOMYECKUX YKazaHusx 1. 6.1.2.2, C. 17-19.

OOpaser 3a1aHui U1 BBITTOJIHEHHS 1a00paTOPHBIX pabOT M MPUMEPHBIH ITepedeHb BOIPOCOB IS
WX 3aIIUTHI
«JlaGopatopnas pabora Ne 10. M3yueHnue BIUSHUS KOHILIEHTPALIMU BEILIECTB U TEMIIEPATYphl Ha
CKOPOCTh XUMHUYECKOH PeaKkIi U XUMHIECKOE PABHOBECHE»
Onucanue nabopaTopHOM pabOTHl B METOIMYECKUX YKazaHusX 1. 6.1.2.2, C. 26-28.

OO6paser 3ajaHuil 1715 BBIMOJIHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEpeYeHb BOIPOCOB IS
X 3aIlIUTHI
«Jlaboparopnas pabota Ne 11. OxucnuTenbHO-BOCCTAHOBUTEIHHBIC PEAKIIHID)
Ornucanue 1abopaTopHOl padOTHl B METOAMYECKUX YKazaHwsX 1. 6.1.2.2, C. 71-72.

O6pazer 3a1aHui 1715 BBITOJHEHUS 1a00paTOPHBIX padOT U MPUMEPHBIN NIEpeYeHb BONIPOCOB AJIs
UX 3allUTHI
«JIaboparopnas padota Ne 12. Onpenenenne 3/1C rapBaHUYECKOTO AIEMEHTA

enp paboTel. HayduTbcst cOCTaBISTH CXEMBbI TalbBaHMYECKHX JJIEMEHTOB, 3alHCHIBATH
ypaBHEHU, JIKAIIUE B OCHOBE UX paboThl, paccunthiBaTh DJ[C.

3amanue 1

CocTaBpTe CXe€My TaJbBaHHYECKOTO »DJIEMEHTa, B KOTOPOM 3JEKTPOJAaMH SBISIOTCS
yKa3aHHbIE B BapuaHTe MeETAJJIbl, MOTPY)KEHHbIE B pAacTBOPhl MX MOHOB C 3aJaHHBIMU
KOHIEHTpauusMu. Hanummre ypaBHEHUs, TPOTEKAIOLIUE HA AJIEKTPOIaX U XapaKTepU3YIOIlIee ero
pabory, Beruuciute IJ[C. BeinonHseTcs mo BapuaHTam.



Hanpumep

Bapuant CocraB
3NIEKTPOAOB
M, [M™], monb/n
1 Zn, [Zn*]=0,01
Ag, [Ag*]1=0,05

3amanue 2

CocraBbTe CXeMy TajJbBaHHMYECKOTO OJJIEMEHTa, B KOTOPOM JJICKTPOJIAMU SIBISIOTCS
yKa3aHHbIE B BapUAHTE METAJUIbI, IOTPY>KEHHbIE B PACTBOP KUCIIOTHI C YKA3aHHOM KOHIEHTpaluen
HMOHOB Boopojaa. Hanumure ypaBHEHUs, MPOTEKAIOIIME HA JIEKTPOJAX M XapaKTepU3YIOIIee €ro
paborty, Beranciaute D/[C. BrinonHseTcs mo BapuaHTam.

Bapmant CocraB
AJIEKTPOJIOB

My, M

HxAn, [H*], monb/n
1 Cu, Zn

HCI, [H']=0,01

OO6paser 3a1aHul 715 BBIMOJIHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEPeYeHb BOIIPOCOB IS
WX 3aIIUTHI
«Jlaboparopnas pabota Ne 13. Koppo3us MetamioB. 3aniiuTa METaIOB OT KOPPO3IU
Onwucanue mabopaTopHO pabOTH B METOIMYECKUX yKazaHusx 1. 6.1.2.2, C. 84-85.

OOpa3zer 3a1aHuii ISl BBITOJHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEeYeHb BOIIPOCOB IS
WX 3alIUTHI
«Jlaboparopuas padorta Ne 14. DeKTpoJIn3 U €ro MPUMCHCHHE)
Onucanue nabopatopHoit paboThl B METOAMYECKUX YKazaHusX 1. 6.1.2.2, C. §9-91.

3.5 TunoBbie KOHTPOJIbHBIC 3aJaHUSA 1JIsl IPOBEICHUS] TECTHPOBAHUS
@OHJI TECTOBBIX 33JaHUN 10 JUCLMILIUHE COJAEPKUT TECTOBBIE 3aJJaHUs, paclipe/ieJICHHbIE MO

pa3aciiaM U T€MaM, € YKa3aHUCM HUX KOJIMYUCCTBA U THUIIA.

Crtpykrypa (hoHAa TeCTOBBIX 3aJaHUI MO TUCITUTUINHE

KomnuectBo
rpuicarop XapaKTEPUCTHKA | TECTOBBIX
JOCTHKCHUS Tema B cootBercTBuu ¢ PITJI/PIIII P P .

T3 3aJIaHHM,
KOMIIETEHIIHHA
TaIel T3
3 2-3T3
HaHUe 2_0T3
2-3T3
OIIK-1.3 Tema 1. OcHOBHBIE TTIOHSATHS U 3aKOHBI XUMHH. ['a30BBIE 3aKOHBI YmMmenue 2_ OT3
HeticrBue 2-3T3
2-0T3
3 2-3T3
HaHUe 2_0T3
OIK-1.3 JlaGoparopnas paborta Ne 1. Hcv)nyqune Y U3y4eHUE CBOWMCTB Vene 2-3T3
OKCHJIOB, THIIPOKCHJIOB M COJICH 2-0T13
HeticrBue 2-3T3
2-0T3
2-3T3
3HaHue
T e I 2-0T3
OIK-1.3 ema 2. Ctpoenue aroma. [lepuoaudeckas cuctema u v 2373
CHCTEMATHKA DJIEMEHTOB MEHHE 2_ OT3
JeticTBue 2-3T3




2—-0T13

3HaHue 2-3T3
2-0T3
2-3T3
OIIK-1.3 Tema 3. Xumudeckas CBs3b, €€ pa3HOBUAHOCTH. [ mOpuam3anms VYMmenune 2_0T3
JleiicTBre 1-313
1-0T13
3-3T3
3HaHUe
. 3-0T3
Tema 4. CocraB u cBoiicTBa pacTBOpoB. CIIOCOOBI BEIpaXKECHUS 3373
OIIK-1.3 KoHIeHTpauui. KomuratuBHbele CBONCTBA pacTBOPOB. YMenue 3_0T3
Knaccudukarus u CBOWCTBA TUCTIEPCHBIX CHCTEM 3373
JleiicTBre 3_0T3
3HaHue 1-3T3
1-0T13
N 1-3T3
OIIK-1.3 Tema 5. Teopus 21EKTPOIUTHYECKON TUCCOLMALIAN YMmeHue 1-0T3
[etictBue 1-313
1-0T3
3HaHue 1-313
1-0T3
OINK-1.3 JlabopaTopnas padota Ne 5. loHHO-0OMEHHBIC peaKiuy B Venne 1-3T3
pacTBOpax 3JEKTPOJIUTOB 1-0T3
[etictBue 1-313
1-0T3
3HaHue 3-3T3
2-0T3
. . 2-3T3
OIIK-1.3 Tema 6. Bogopoauslii nokazatens. ['uaponaus comueit YMeHune 3_0T3
JleiicTBHE 2-3T3
2-0T3
3HaHue 3-3T3
2-0T3
. 3-3T3
OIlK-1.3 Tema 7. DHepreTrnka XUMHUECKUX IPEBPALICHUN YMeHue 5_0OT3
[etictBue 2-3T3
5-0T3
3HaHue 5—3T3
5-0T3
5-3T3
OIlK-1.3 Tema 8. Xumuueckast KHHETHKA U paBHOBECHE YMeHnue 5_OT3
HetictBue 5—3T3
5-0T3
3HaHue 8313
3-0T3
2-3T3
OIIK-1.3 Tema 9. OxuCAUTENBHO-BOCCTAHOBUTEIbHBIE TPOLIECCHI YMmenue 2_ OT3
HeticrBue 2-3T3
2-0T3
3HaHue 2-3T3
2-0T3
3-3T3
OIIK-1.3 Tema 10. DneKTPOXUMHUECKUE CUCTEMBI Ymenue 1-0T3
HeiictBue 3-3T3
1-0T3
3HaHue 3-3T3
3-0T3
OIlK-1.3 Tema 11. Koppo3sust meTayuioB YMeHnue 2313
3-0T3
HeiictBue 8-313

2—-0T3




3HaHue 2-3T3
2-0T3
2-3T3
OIIK-1.3 Tema 12. Dnextponus Ymenue 2_ OT3
JleiicTBre 2-3T3
2-0T3
3HaHHe 1-313
1-0T13
OIK-1.3 Tema 13. OcHOBHBIE KJIaCCHI OPTaHUIECKUX COCTIMHEHU, Vaere 1-3T3
0COOCHHOCTH CTPOCHHS MOJTMMEPOB 1-0T3
[HelictBue 1-313
1-0T3
Hroro 100 - 3T3
100 - OT3

[Tomapii komIuiekT DT3 XpaHUTCS B JEKTPOHHON MH(OPMAITMOHHO-00pa30BaTEIIBHON cpesie
HpI'VIIC n obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBHCS C JJIEMOHCTPALIMOHHBIM BapHAHTOM

OT3.

Hwxe npuBeneH oOpaselr THIIOBOTO BapHaHTa HTOTOBOTO TECTA, MPEAYCMOTPEHHOTO paboueit
IPOrPaMMO TUCITUTUIUHBI.

YHCIIa PaBHO

pacTBOPHUTEIISI HA3BIBAETCS

OO6pa3zer; TUTIOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEyCMOTPEHHOTO paboueii mporpaMMon JUCIUTUINHBI
(oOpaser ogHOTO Bapuanrta u3 18 Bompocos 9 — OT3 /9 —3T3)

1. CocTaBieHus U ypaBHUBAHUSI XUMUYECKUX PEaKIU OCHOBAHO Ha 3aKOHE...
a) ABorajpo;

0) KpaTHBIX OTHOIICHUH;

B) COXPAHEHHS MACCHI,

T') 9KBUBAJICHTOB;

1) TOCTOSTHCTBA COCTaBa.

2. Jlng »nexTpoHOB, Haxonxsmuxcs Ha f-opOuTansax, 3HaueHHEe OpOUTAIBHOTO KBAaHTOBOTO
. BcraBbTe ugpy.

Ortser: 3.

3 OkcuziaMu, KOTOpbI€ IPOSIBISIOT aM(pOTEpHbIE CBOMCTBA, SBISIOTCA ...

a) BeO 0) Cr203 B) CrO3 r) CdO.

4. J1ns onpenesieHns TUIa CBSI3U MEX]ly aTOMaMH HCIIOJIb3YETCsl XapaKTepUCTUKA aToMa:

a) BaJICHTHOCTB;

0) cTereHb OKUCIICHHUS,;

B) pajinyc;

T') 2JIeKTPOOTPULATEIbHOCTb.

5. KoHueHTpamusi, Moka3plBaroas KOJIMYECTBO MOJIEH pAacTBOPEHHOrO BellecTBa B 1 Kr
. BcraBbpTe Ha3zBaHue.

OTBeT: MOJISAIbHAS.

6. Ilpomecc, mporekalmuid C H3MEHEHHMEM TeMIepaTypbl U 00beMa, Ha3bIBAETCs

. BcTaBbTe ciioBo.
OTBeT: N300apHBIM.
7. Kakux BTOpUYHBIX XUMUYECKIX HCTOYHUKOB TOKA HE ObIBACT?

a) COJIEBBIX;

0) KUCJIOTHBIX;

B) HEHTPAJIbHBIX;
T) IEJIOYHBIX.



8. K HU3KOMOJNIEKYIApHBIM BEIIECTBAM MOMXHO OTHECTH:

a) TeJIoH;

0) rJIoKo3y;

B) KaIlpOH;

1) Kay4dyK.

9. JlpiMOBasi 3aBeca OTHOCHTBHCS K JAMUCIEPCHBIM CHCTEMaM, B KOTOPBIX aucnepcHas (asa
HaXOJUThCS B COCTOSIHMM, a JMCIEpCHOHHas cpela — B arperaTHomM
COCTOSIHUU. BCcTaBUTH MpoITyIeHHBIE CI0BA.

OTBeT: TBepI0M; ra3000pa3HOM.

10. YcTaHOBUTE COOTBETCTBUE MEXK/Y Ha3BaHHEM COJIM U €€ OTHOIICHHEM K THIPOJIU3Y: K
KQKI0W MO3HUIMH, 0003HAYEHHOM OYKBOH, MOA0OEPUTE COOTBETCTBYIONIYIO MTO3HIINI0, 0003HAYCHHYIO

udpoii.

Hazpanue conu OTHOIIIEHUE K TUIPOIIU3Y

a) THIPOKapOOHAT KaJIus 1) He rugponusyercs

0) cynbhar aMMOHUS 2) TUIPONU3YETCS M0 KaTHOHY

B) HUTpAT HaTpuUs 3) rugpoaun3yercs o aHUOHY

T) aleTaT aJTlOMUHUS 4) ruponu3yeTcs Mo KaTHOHY M aHHOHY

OrBer:a—3;60—-2;B—1;71—4.

11. ®opmyna emectBa, 0,01 M pacTBOp KOTOPOro XapaKTepusyeTcs HauOOJbIIUM
3Hauenuem pH?

a) NaHCOs3 6) NaOH B) Fe(OH): r) NazSOa.

12. CornacHo cxeMme rajgbpBaHHYEcKoro d1eMenta (—) Sn|Sn?*||AgHAg (+), ...

a) HAa KaTojie BbleJIsieTcsl cepedpo;
0) cepebpo OKuCHIETCS;

B) OJIOBO BOCCTaHABIIMBAETCS;

T') Ha aHOJIE BBIACTISIETCS OJIOBO.

13. IIpu atMochepHOI KOPPO3HUH JTY)KEHOTO *kKelle3a Ha KaToJie MPOTeKaeT MpoLecc. . .
a) Fe® — 2e = Fe?* 6) 2H20 + Oz + 4e = 40H-
B) Sn° — 2e = Sn?* r) 2H* + 2e = Ha.

14. OgHuM U3 NMPaKTUYECKUX HAIPaBJICHUN 3JIEKTPOJIM3a SBJSETCS IIBETHAsl METAJUTyprus,
MO3BOJIAIOIIAsA I0JIy4aTh METaJUIbl BBICOKOM CTEIEHM YacTOTHI. YKAXKUTE I10CIEAOBATEIBHOCTD
BBIJICJICHHS] IPUBEICHHBIX METAJLUIOB HA KATOJE.

a) Cu 0) Zn B) Ag r) Ni.
OtBeT: B— a — T — 1.
15. CornacHo TepMOXUMHUYECKOMY YPABHEHUIO:
CHs + 202 = CO2 + 2H20(r), AH = -145 ]Ik,

O6wem MeTana, HeoOxoauMbIH U1 oaydenus 15000 k/[k TernoTsl, cocTaBisieT I
Broummre mudpy.

OtBet: 2317 1.

16. Ilpn yBenuyeHHWH [OABJIEHUS B PEAKIIMOHHONW CMeCHM B 3 pa3a W OJHOBPEMEHHOM
MOBBIIICHUH KOHIICHTPAIMH XJIOpa B 2 pa3a CKOPOCTh dJIeMEHTapHOW roMoreHHoi peakiuu 2NO +
Cl, = 2NOCI pa3(a). Brimmmre mudpy.

OtBeT: 54.



17. BONBIIMHCTBO XHWMHUYECKUX MPOLECCOB, MNPOTEKAIOIIUX B MPHUPOIHBIX YCIOBHSIX
OTHOCSITCSI K OKUCITUTEIHbHO-BOCCTAHOBUTELHBIM, HA IPUMEPE CIACAYIONIEH peaKkIu

CrCls + Br2 + KOH = KCrO4 + KBr + KCI + H.0

ompenenure Ko3(QOUIMEHT mepe] OKHCIUTEIEM M YHUCIO AJIEKTPOHOB, KOTOpOE AaeT 1 Moib
BOCCTAaHOBHUTEJISA. Y KQKUTE COOTBETCTBYIOIINE U (PHI.

Ortser: 3; 3.

18. Macca BoJibl, B KOTOpO HeoOxoaumo pacTBOpuTh 310 1 atneHraukoss (M = 62 r/mMoib)
JUTS IOJTYyYEHUs pacTBOpa, 3amep3atoiiero npu temmneparype —30 °C, coctaBisier r. Boumure
uupy.

Otser: 310 T.

3.6 IlepeyeHb TeOpeTHYECKHUX BONMPOCOB K IK3aMeHY
(nIs OTICHKY 3HAHM)

1. OCHOBHBIE 3aKOHBI XUMUH. 3aKOH COXPAaHEHUsI MAcCChl. 3aKOH IMIOCTOSIHCTBA COCTaBa. 3aKOH
ABorazpo.

2. TlonsTe 00 SKBUBAJICHTE, 3aKOH 3KBUBAJIEHTOB, pacueT SKBHUBAJICHTOB 3JIEMEHTOB U
COCIMHEHUM.

3. CoBpemenHast MoJienb cTpoeHus aroma. M3oronsl. M306apsl. 130TOHBI.

4. KpaHTOBBIE uYHMClIa, 4YTO I[IOKa3bIBAIOT, KaKWe 3HadeHHs npuHuMaror. [IpaBuna
pacrpesiesieHus] 3JeKTPOHOB 0 HEPreTHUECKUM YPOBHAM M HOAYpoBHAM (mpuHuun Ilayinm,
npaswio ['ynna, KneukoBckoro).

5. llepmoguueckuii 3akoH. [I'paduueckoe wuzoOpakenue Ilepuoanyeckoro 3akoHa.
3aKOHOMEPHOCTH HM3MEHEHHUs CBOWCTB aTOMOB B 3aBUCUMOCTHU OT pAaCIOJIOKEHUS DJIEMEHTa B
ITepuoanueckoi cucTeme.

6. Xumuueckasi cBsi3b. THUIIBI XUMUYECKOW CBSI3M (KOBAJIEHTHAs, MOHHAs, METajlInyecKas,
BOJIOPOJIHAS).

7. CriocoObl epeKpbIBaHUSI aTOMHBIX opOuTanei (c-, m-, d-cBsA3b). [ MOpuAM3aIHs aTOMHBIX
opOuTanei.

8. Ctpoenue mosiekyn ¢ mo3utiuu meroaa BC.

9. Knaccsl Heopranndeckux coenquHeHnil. Kimaccudukanus okcuioB (OCHOBHbBIE, KUCIOTHBIE,
am¢otepHsie). Kinaccuduxanus ocHoBaHUi (110 CBOWCTBaM, paCTBOPUMOCTH B BOJIE U OCHOBHOCTH).
Knaccugukarus kuciot (1o cBoiicTBaM, OCHOBHOCTH M COCTaBy aHMOHa). Knaccudukanus conei
(cpenHue, OCHOBHBIE U KUCTIBIE).

10. AM¢poTepHOCTb. AMPOTEPHBbIE METAIUIBI, UX OKCHJIBI U THIAPOKCHIBL.

11. Xumryeckue CBOMCTBAa METAJIOB: PEAKIIUH C BOAOW, KUCIOTAMHU, COJISIMU M IIEJIOYaMU.

12. Xumnueckas tepmoanHamuka. Kakne npuHIMNUaNbHbIE BOIIPOCH! PEIIAET XMMHUYECKAs
tepMoauHamMuka. OOBEKT HcCclaeloBaHUS TepMOAWHAMUKH. OCHOBHbBIE IapaMeTpbl COCTOSHUS
TEPMOJUHAMHYECKHUX CUCTEM. BUbI TEPMOAMHAMUYECKHUX CUCTEM.

13. BHyTpeHHss sHeprus U dHTanbnus. [IepBbIil 3aKOH TEPMOMHAMUKH.

14. 3akon I'ecca. CnenctBus u3 3akoHa I'ecca.

15. Ilonsitne 06 SHTpONHH, €€ U3MEHEHUS TTPH PA3IMYHBIX MPOIIECccax.

16. Btopoit 3akoH TepMoauHaMUKHU. [loHATHE O M300apHO-U30TEPMHUECKOM IOTEHIHAIIE
(oueprus ['n06ca). Kak no BenuumHe 3T0i pyHKINN CyTUTh O HAIIPABJIEHUU MPOTEKAHUS PEAKIINU.

17. Kunetnka xumudeckux peakuuil. [lonstue ckopoctu xumudeckon peakiuu. OakTopsl,
BJIUSIIOLIME HA CKOPOCTh XUMUYECKOUN peaKkiny.

18. 3aBUCMMOCTb CKOPOCTH pEaKlMKM OT KOHLIEHTpaluu (3aKoH aeicTBus macc). Koncranra
CKOPOCTH peakiLuu.

19. 3aBUCUMOCTh CKOpPOCTH pEaKIMU OT Temieparypsl (mpaBuio Baut-I'odda, Teopus
aKTHUBaLUU AppeHuyca).

20. Karanus. Karanutuueckue peakiuu. Karanuzatopsl. UHTHOUTOPBHI.

21. Xumuueckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECHSI.



22. Ipunnun Jle-IllaTtense. @akTOphl, BAUSIONIAE HA CMEMIEHUE XUMHUYECKOTO PaBHOBECHS.

23. PacTBOpHI, 00IIKE MPEACTABICHUS.

24. CiocoObI BEIpaXXKCHHST KOHIIGHTPAIIUU PACTBOPOB.

25. TemnepaTypsl KUIIEHUS U 3aMep3aHuUs pacTBOPOB (BTOpOM 3akoH Payis).

26. DIIEKTPOIUTHI. DJIEKTPOIUTHYECKass auccormaius. CTeneHp (4To MOoKa3bIBaeT, OT YEeTro
3aBUCHUT) U KOHCTAHTa AMCCOLMAlMU. 3aKoH pa3zbaBieHust OcBaibia.

27. NonHoe npousBeaeHue Boibl. Bomopoansiii mokasarens (pH). [lonstre 06 maamkaropax.

28. 'maponus cosned. Tunel coseil 1O OTHOIICHUIO K THAPOIIHU3Y.

29. lucniepcHbIe CUCTEMBI (COCTaB, OCHOBHBIC BUJIBI).

30. OtnuuyuTenbHble OCOOCHHOCTH JUCIEPCHBIX CHCTEM OT HCTHHHBIX pPacTBOPOB
(YCTOMYMBOCTH, ONTUYECKUE CBOMCTBA).

31. OkucauTeNnn U BOCCTAaHOBUTENHU. CTENEHb OKUCIICHUSI.

32. H3MmeHeHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB JJIEMEHTOB HCXOAS U3
nosioskeHus ux B [lepuoguueckoii cucreme. OKUCIUTENbHO-BOCCTAHOBUTENbHAS IBOWCTBEHHOCTb.

33. ®akropsl, Baustomue Ha xoa OBP.

34. DnekTpoxumusi. JIBOMHON 3JIEKTPUUYECKHUI CIION. DIEKTPOIHBIA NOTEHIMAI. Y paBHEHHE
HepHcra.

35. Psag craHgapTHBIX 3JIEKTPOJIHBIX MOTEHUHUANOB (JE€JICHHE METaIoB Ha TPU TPYIIIbI
aKTUBHOCTH).

36. 'anpBaHUYECKHI 2TIEMEHT (YMETh COCTaBJISTh CXEMBI, 3alHChIBATh YPaBHEHUS pabOThI U
BeIUUCIATH DJC).

37. Koppo3uss MeTauioB MO MEXaHU3MYy MPOTEKAaHUSA: XUMHUYECKas, SJICKTPOXHUMHUYECKas,
AIIEKTPOKOPPO3HUSI.

38. CnocoObl 3alUThl METAIJIOB OT KOPPO3HH (SIEKTPOXMMHUYECKHE, C HCIOJIb30BAHUEM
HOKPBITHI).

39. Dnekrponus. 3akonsl Papaned. Beixoa no Toky.

40. DneKTpoIn3 pacIIaBoB.

41. DnekTpoiau3 BOJHBIX PACTBOPOB (3aKOHOMEPHOCTH KATOAHBIX M QHOTHBIX MPOLIECCOB).
DIIEKTPOJIN3 C PACTBOPUMBIM U HEPACTBOPHUMBIM aHOJIOM.

3.7 IlepevyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K IK3aMeHY
(7151 OTICHKY YMEHMIA)

1. 3akoHuMTE YpaBHEHMsI pPEaKIMM, ONPEICIUTE MOJIEKYJISPHbIE MAacChl 3KBUBAJICHTOB
H2SeO4 B criegyromumx peakiusx:

a) H2SeO4 + 2NaOH —...;

0) H2SeO4 + NaOH — ...

2. Jlnsa coequuenuit: okcun kobanwsta (1), cepHucTas kucnora, THAPOKCHU]T OapHsi, MOJIEKYJia
a30Ta, AJIOMUHHM, KapOOHAT HATpHsl, HamMIIUTE (HOPMYJbl COECAMHEHUH M YKaKUTE, K KaKUM
KJIaccaM COEIMHEHUN OHM OTHOCSATCS.

3. Onucarb CTpOEHMS aTOMA DJIEMEHTA ¢ OPSAKOBBIMU HOMepamu 33, 56, 72 u np. Hanucats
AIIEKTPOHHYIO (hOPMYITy, YKa3aTh BaJIEHTHbIE JIEKTPOHBI.

4. Hanwucate crpykrypHo-rpaduueckue ¢opmynsl coeauneHuit NaxCOs, As20s, H2SOs,
Ni(OH)3, Cr2(SO4)3 u zp., yka3aTh KOJINYECTBO B COSTUHEHUHN G- U T-CBSI3CH.

5. Ipu cropanuu 1 am° anerunena (H. y.) Belgensercsa 56,053 kJ[x Temnorsl. Hamurmure
TEPMOXUMHYECKOE YpaBHEHUE PEAKIINH, B pe3yJibTaTe KOTOPO 00pazyroTcsi mapbl BOABI U JUOKCHT
yriaepona.

6. [Ipu mostHOM cropanuu 3THIIeHA (C 00pa30BaHMEM KUKOW BOJIBI) BEIACIUIOCH 6226 KJ[XK.
Haiinute 06beM BCTYNMBILETO B PEaKIMIO KHCI0poa (yCIOBUS HOPMAaJIbHBIE).

7. He mpon3Boas pacyeToB, OLICHUTE U3MEHEHHUSI SHTPOIIUU B PEAKIIUAX:

BaClz (p—p) + Na2SO4 (p—p) —-...;

2NaCl (p—p) + H2SO4 (x) — 2HCI (r) + Na2SOs (T).

8. [Ipsimast miin obpaTHas peakius OyAeT MPOTeKaTh MPU CTAaHAAPTHBIX YCIOBHIX B CHCTEME

2NO (1) + Oz (r) = 2NO> (r)? OTBeT MOTHBHpYIiTE, BEIUUCTHB AG ), TIPAMOiT peaKIuy.



9. Ilpu 150 °C nHekoropas peakius 3akaHurBaercs 3a 32 MuHyT. [I[puHUMAas TemnepaTypHbIit
KOA(p(UIIMEHT CKOPOCTU peaklMU paBHBIM 2,5, paccuuTaTh, Yepe3 Kakoe BpeMsl 3aKOHUMTCA 3Ta
peaxuus, eciu npoBoauTs ee npu 200 °C.

10. Kak mamennrcst ckopoctb peakiuu 2NO (1) + O2 (1) = 2NO2 (1), a) ecnu yBeTHIUTh 00beM
B CUCTeMe B 4 pa3a; 0) moBbIcHTh KoHIleHTpanuto Oz B 3 paza?

11. B xakyto CTOpOHY CMECTUTCSI PABHOBECUE B CHCTEME

N2 (1) + 3H2 (r) = 2NHz3 (1),
€CJIM a) TIOHU3HTH JIaBJICHHE; 0) YMEHBIIUTH KOHIIEHTpamuo Ho?

12.  CocraBbT€ MOJIEKYJSIPHBIE W MOJEKYJISIPHO-MOHHBIE  ypaBHEHUS  pEaKLMi
B3aMMOJICHCTBUS MEXTY:

a) HUTpaToOM Oapus U cylb(aTroM HATpPUS;

0) kapOOHATOM HATPUS U CEPHOUN KHUCIIOTOM;

B) LIMAHUIOM KaJIMsl ¥ Q30THOM KHCIIOTOM.

13. Hanumute B MOJNEKYISPHOH M MOJEKYISIPHO-MOHHOW (opMe ypaBHEHHS pPEaKUui
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

a) Ko:CO3 + HCl —..

6) NaOCl + HNO3 —...;

B) (CUOH)2SO4 + H2SO4 —....

14. CocraBpTe MOJEKYISIpHBIE M HWOHHBIE ypaBHeHHs ruaponnsa conei: KzS, CuSOas.
Yxkaxute pH cpenbl.

15. Pacnonoxure coeauHeHust B nopsiake Bozpactanus pH ux pacTtBopoB (KOHUEHTpaLus
omunakoa): Na;CO3z, NaOH, NaHCO3, NaCl, NH4CI.

16. Kaxoil o0Obem consiHOM KuciaoTel ¢ kKoHueHTpauued 0,013 M HeoOxoaum ans
HelTpamm3anuu 25,0 cM® pacTBOpa T’MAPOKCH 1A HATPUS ¢ KoHLeHTparmeit 0,02 M?

17. Kakyro Maccy CepHOi KMCIOTHI HEOOXOIMMO B3ATh s IpuroTosnenus 500 cm® pacTBopa
¢ KoHieHTpauuei 0,2 H?

18. BbIlunCcaUTh KOHIIEHTPALMIO MOHOB BOAOPOJA M THIPOKCHU] MOHOB B BOJHOM pacTBOpE
rugpokcuaa kamus, pH koroporo 11.

19. JlucniepcHOM cCHCTEMOM SIBISIETCSI CEPHOKHCIIBIN TyMaH, YKaXHUTe TUCIEPCHYIO Cpeny U
JMCTIEPCUOHHYIO (asy.

20. 3omp docdara Oapus OyAeT CTaOMIU3HPOBATHCS TMPU JOOABIEHUU, KAKOTO W3
nepeunciaeHubix ekrponutoB: NaCl, Ba(OH)2, KsPOa.

21. Cpenu nmpuBeeHHBIX peakiuil ykaxute OBP:

Cr203 + KOH — 2K2CrO2 + H20;

K2Cr207 + H2SO4 (kowir.) — CrOs + K2SO4 + H20;

KBr + KBrOsz + H2SO4 — Br2 + K2SO4 + H20.

22. Ucnonb3ysa METOJ TMOJypeaklMid, YpaBHSINTE OKHUCINUTEIbHO-BOCCTAHOBUTEIbHYIO
pEaKIuIo:

NaBr + MnO2 + H.SO4 — MnSO4 + NaxSO4 + Brz + H20.

23. CocraBbTe [1Ba railbBAHHUYECKUX AIIEMEHTA, B OJHOM 3 KOTOpbiX Ni — aHOm, a B Apyrom
Ni — karon. Hamummre ux cxemsl, paccunraiite DJIC.

24. Koppo3usi HUKENS B KUCIOW Cpele U BO BIAXKHOM Bo3ayxe. COCTaBUTH JJIEKTPOHHBIE
YpaBHEHHUS aHOJIHOTO M KaTOAHOIO MPOLIECCOB. YKa3aTh MPOAYKTHI KOPPO3HUH.

25. Kak nporcxoaut atMochepHas Koppo3us JTyKEHOTO0 JKeJle3a U JIy)KeHOW Meau (JIy>KeHHe
— TIOKPBITHE OJIOBOM) IIPH HAPYLIEHUH MOKPHITHSA?

26. BprunciauTe BENMMYMHY MIEKTPOJHOIO MOTEHLMAla IIMHKOBOIO 3JIEKTPOAA B pacTBOpE
cobcTBEHHOI comu ¢ koHmenTpanueit 0,001 moms/1 (E° = -0,763 B).

27. Beruucaure Maccy cepeOpa, BBIJSIUBIIETOCs Ha KaTo/1e Py MPOIYCKaHUK TOKa CHIION 6
A gepe3 pacTBop HUTpaTa cepedpa B Teuenne 30 MuH.

28. IIpu anekTponuse BoaHoro pactBopa SNCl, Ha anoze Beinemunocs 4,48 nme xmopa (1. y.).
HaiinuTe Maccy BBIIETUBIIETOCA Ha KaTOJE 0JIOBA.

29. DnexTponu3 BogHoro pactsopa CuSO4 mpoBoauiu npu cuiie Toka 50 A B TeueHue 4 u.
ITpu 3TOM BBIIENUIIOCH 224 T Meu. BeuncinTe BBIXO MO TOKY.



30. CocTaBbTe AJEKTPOHHBIE YPaBHEHHUS MPOLIECCOB, MPOUCXOMSAIIMX Ha JIEKTpoAax MpH
anekTpoause pacmiaBa KCl. DnexTpopl yroabHbIe.

31. 3akonuwnte u ypaBusiite peakuuio: Bi + HNO3 (konim.) — NO2 + ...

32. Hanumute CTpyKTYpHBIE (OPMYIIBI OTUIPONHUIICHA, TTOIUCTHPOIIA.

3.8 IlepeyeHb THMOBBLIX MPAKTHYECKHUX 32JaHUI K IK3aMeHY
(15t OLIEHKM HABBIKOB M (MJTH) OTIBITA AEATEILHOCTH)

1. Ilpu mnpomyckaHuHM CEpPOBOAOPOAA YEPE3 pacTBOp, cojaepxkamuii 2,98 1 xyopuaa
HEKOTOPOTO OJHOBAJICHTHOIO MeTayuia, oOpasyercs 2,2 r ero cyinspuaa. Beraucnure
SKBUBAJICHTHYIO MacCy MeTaJlia.

2. DnemenTsl A u B, pacnono’keHHblE B OJHOM IE€pUOJE CUCTeMbl 3ieMeHToB J[.W.
MenneneeBa, 00pa3yroT MexXIy co0oii coequHeHue, coaepxkamiee 79,77% snementa B (mo macce).
[Ipu ruaponmse 3TOrO COSAWHEHHS BBIACISAETCS Ta3, 00JaJaloUIMii KHCIOTHBIMU CBOMCTBAMHU U
conepxkauuit 2,74% Bopopona u 97,26% »snementa B (mo macce). BriBenute MonekysIspHYIO
dopmyny coenunenust A ¢ B u HanummTe ypaBHEHHE PeaKIuK €ro THAPOIIU3a.

3. JIns coenMHeHU: OKCU IMHKA, CepHAas KHUCIIOTa, TUAPOKCU Oapus, amOMUHUHN, KapOoHaT
HaTpUs, COCTaBbTE YPAaBHEHUS BO3MOKHBIX PEAKIIHIA.

4. HeusBecTHbIN MeTasu1 Maccoit 13 r o6paboTranu n30bITKOM O4eHb pa30aBIEHHOTO PacTBOPA
a30THOM kucaoTel. K momydeHHOMY pacTBopy mpuOaBWIM HU30BITOK pacTBOpa IIEJIOYH U
TIPOKMIISTUIN, TIpH 3ToM BhIAemmuaock 1,12 am® rasa (m. y.). YcTaHOBHTE, Kakoi MeTamn ObLI
pacTBOpeH B a30THOW KucioTe. Hanumure ypaBHEHMsI ONMCAHHBIX PEaKLUMH, MOATBEPIUTE OTBET
pacueramu.

5. CocrtaBbTe CTPYKTYypHO-Tpadu4ecKyro (OpMYIly COJIM, €CIH JaHbl COCAMHEHUS: OKCH]I
[IUHKa, CepHasi KUCJIO0Ta, TUAPOKCU Oapus, amOMUHUHN, KapOOHAT HATPHUS.

6. Onpenenuts reomerprueckyto Gopmyny mosexyn NHs, H2O, CaClz, SnBr2 u ap. Ykasars
TUI TUOPUIN3ALNUY EHTPATHHOTO aTOMA.

7. MoseT 11 1pu 100aBJIE€HUU KUCIOThI K paCTBOPY COJIM BBIACINUTHCSA TMAPOKCH]T MeTaa?
Ecnu na, mpuBeanTe mpuMephl.

8. Ucxons u3 peaxiuii:

KCIO3z — KCI + 3/202, AH1=-494 x]Ix;
KCIOs— KCI + 202, AHz = 33,0 x/Ix,

serurciiute AH cnenyromieii peakin 4KClO3 — 3KCIO4 + KCI. Cioco6¢TBYeT 1 SHTATBMTHAHBINH
(dakTop JaHHON peakIMK CaMONIPOU3BOJIILHOMY T€UEHUIO, JaTh MOTUBUPOBAHHBIN OTBET.

9. Ilpu cropanuu 11,5 r xugkoro stunoBoro cnupta Beiaenwiock 308,71 k/[x TennoTsl.
Hanumure TepMoxumMuueckoe ypaBHEHHE peakliiy, B pe3yabTaTe KOTOpoil 00pa3yroTcs napbl BOAbI
U TMOKCHU] yraepona. Berancnure temory oOpasosanust C2HsOH (k).

10 Jlonumure ypaBHEHHS peakUud U HE MPOM3BOAS PACUYETOB, OLICHUTE H3MEHEHHUS

DHTPONHH B pEAKLUAX:

BaCl: (p—p) + Na2SO4 (p—p) —-.;

2NaCl (p—p) + H2SO04 (x) —» 2HCI (r) + ....

CriocoOcTBYeT JIM SHTPONUMHBIN (HaKTOp JAaHHBIX PEAKIMN CaMOMPOU3BOJIHLHOMY TEUEHHIO,
JaTh MOTUBHUPOBAHHBIIN OTBET.

11. OueHuth Kakasg peakuus OOpa30BaHMs WIM pa3pylIeHHs O30Ha OyAeT NpOTeKaTh
ObIcTpee, ecau 00beM CHCTEMbl YBEIWYUTh B Tpu pasza? IIpuHATH, 4TO mpoTEKaeT cieayrouias
peakuus: 203 < 30..

12. JlaiiTe MOTUBUPOBAHHBIA OTBET, YTO HAJIO CIEJATh ¢ KOHIIEHTPALUAMU, TEMIIEPATYpOr U
JIaBJIEHUEM, YTOOBI HAIPABUTh PEAKIIHIO

MgCOs (x) = MgO (k) + COx(t); AH® > 0,

B 00OpaTHOM HarpaBJIeHUH.

13. MOXHO 1M TPUTOTOBUTH PACTBOP, COAEPKAIIWA OJHOBPEMEHHO CJEAYIOIIHE IMapbl
BELIECTB:

a) Zn(OH), + KOH;

6) Ba(OH), + HCI;



B) Fe(OH)2 + NaOH.
14. CocraBbTe MOJEKYISIPHBIE YPABHEHUS, COOTBETCTBYIOIINE MPEIOKEHHBIM HOHHBIM:

NH + OH™ — NH4OH;
Zn** + S > ZnS;

CO3™ +2H" - Hy0 + COy.

15. Ilpennoxute cxeMy pa3elieHUs: COJIEH HANMIIUTE YPABHEHUS PEAKIIUI B MOJIEKYJISIPHOM
Y MIOHHOM BH/JIE.

MgCly, Al2(SO4)3, Cu(NO3),, BaSO4

16. Ctynent npu aHanmse 6ecliBeTHOTO pacTBopa rnpu pH = 3 00HapYKHIT CIIEAYIONUE UOHBI:
K*, Pb?", Fe?*, Fe3*, NH; ,S%, I, MnO; , CO3 . Bo3MoskeH 1 Takoii pe3ynsraT? O6ocHyiiTe cBOi
OTBET YPaBHEHUSAMHU PEaKIUil.

17. Kaxkoii BenmnunHo# pH 001a1at0T MopcKast M pedHasi BOJIbI, €CIIU B MOPCKOH mpeo0IaiatoT
nousl Na*, K*, CI-, a B peunoit — Ca?*, Mg?*, HCO3*? Otser obocHyiite. CocTaBbTe HOHHO-
MOJIEKYJISIPHBIE YPABHEHHUS.

18. Kakue u3 MEpPEUUCICHHBIX HUXKE COJeH MOABEPraroTCs YaCTUYHOMY THAPOIIHU3Y,
obpa3yroT kucieie conmr: NaNOs, K2SOs, MgCOs, ZnBr..

19. IloGaBienue, Kakux W3 MEPEUYMCICHHBIX HIKe peareHTOB K pactBopy CrClz ycumur
TUIPOJIU3 COJIU:

a) HCI;

0) NaOH;

B) NaxCOs.

20. Pacrionoxure coequHEHUs B MOpsiaKe Bo3pacTaHusi pH ux pacTBopoB (KOHLEHTpauus
omunakoa): Na;CO3z, NaOH, NaHCO3, NaCl, NH4CI.

21. Kakum MHOUKATOPOM HEOOXOIMMO BOCIOJB30BATHCS, YTOOBI PACMO3HATH B KaKOH W3
MPOOMPOK HAXOAUTHCS PACTBOP THAPOKCUIA HATPUA, B KAKOM XJIOpUIA HATPUS, a B KAKOH coJsHas
KHCJIOTA.

22. Kakoii o6beM 81% ceproii kuciotsl (p = 1,74 r/cm®) Heo6xomumo B3aTh A1 500 cm®
pactBopa ¢ koHreHTpauuei 0,2 H?

23. CKoJbKO rpaMM caxapo3sl Hafo 100aBuTh kK 300 r 2%-ro pacTBopa, YTOOBI MOTYyYUTh 5%-
3178

24. Jlns noazepkaHus HEOOXOAUMOTo 3HadeHus pH XUMHUK puroToBmn pactsop: k 200 cm®
0,4 M pactBOpa MypaBbuHOI1 kucioTs pudasun 10 cm® 0,2%-noro pactBopa KOH (p = 1 r/em®) u
noJy4eHHbIH 00beM pazbaBui B 10 pa3. C kakuMm 3HaueHueM pH monyuden pactBop? (KHcooH =
1,8:107%).

25. Ucxons U3 CTeeHn OKUCTIEHUS XpoMa, o, u cepsl B coenuneHusx KoCr.07, Kl, H2SOs,
NalOs, Cr03, CaS ompeaenute, Kakoe W3 HHX SBJISETCS TOJBKO OKHUCIHTEIEM, TOJBKO
BOCCTAHOBUTEJIEM M KaKO€ MOXXET MpPOSBIATh KaK OKUCIUTENbHBIE, TaK U BOCCTAHOBUTEIbHBIE
cBoiictBa. [Touemy?

26. Hcnonb3ys MeTOJ NOJIYpEeaKUMHd, ypaBHSINTE OKUCIUTEIbHO-BOCCTAHOBUTEIbHYIO
peaxuuio:

NaBr + MnO; + H.SO4 — MnSQO4 + NaSO4 + Brz + H0.

27. Ilnactunst u3 Fe u Zn onyctumu B pactBop CuSO4. CocTaBbTe AJIEKTPOHHBIE YPAaBHEHUS
npoucxoamux peakuuid. Kakue mporeccsl OynyT MPOMCXOAUTh Ha IMJIACTUHAX, €CIM HapyXHbIE
KOHIIbI UX COETMHUTH IIPOBOIHUKOM.

28. CocTaBbTe 2JEKTPOHHBIE YPAaBHEHHS IPOLIECCOB, NMPOUCXOAAIIUX HA IEKTPOJAAx IpHU
anekTpoamse pactBopa Crz(SO4)3 C MHEPTHBIMHU SJIEKTPOAAMHU.

29. C KakuMHU U3 NEPEUYHUCIIEHHBIX COeAMHEHUH Oyner pearupoBaTh Meab? Hamummre
YPaBHEHHSI BOBMOKHBIX PEAKIIHA.

a) HoSO4 (xoHIL.);

0) AlCls;

B) HNO3 (pa30.);

r) AgNO:s.



30. /IBe )xene3Hble IIaCTUHKH, YaCTUYHO MOKPBITHIE OJTHA OJIOBOM, APYTasi MEbIO, HAXOAATCS
BO BJIA)KHOM BO3JlyX€, MOPCKOM U peuHoil Boje. Ha kakoil U3 3TuX IIIaCTHHOK OBICTpee oOpazyercs
pxaBunHa? [louemy? OneHHTE CKOPOCTH 00pa30BaHUsS MPOIYKTa KOPPO3UH B PA3HBIX YCIOBHSIX.
CocTaBbTe 3JEKTPOHHBIE YPaBHEHUS aHOIHOTO U KaTOAHOIO IIPOLIECCOB KOPPO3UH ITUX IJIACTUHOK.
KakoB cocTaB npoayKTOB KOppO3uH xemne3a?

31. Ha okpaieHHOH NOBEPXHOCTH KOpITyca MOPCKOTO CyAHA, 00pa30BalHCh IEPEKTHl B
MOKPBITHH, KOPPO3HUOHHBIA TOK COCPEIOTOYEH Ha MOBEPXHOCTHBIX y4yacTkax. CocTaBbTE CXEMy
pa3BUTUS KOPpO3uM (MpolecChl MPOTEKAIONIME B aHOAHOM M KaTOJIHOM 30HAaX; TOKOIPOBOASILEE
ypaBHEHHUE), a TAK)XKE pacCUUTaiTe MoTepro Meraia 3a 20 nHel, eciiu cujia KOPPO3UOHHOTO TOKa, C
y4E€TOM 30HbI JAercTBus, coctabmia 0,075 A.



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabiuue mpuBENEHBI OMMCAHUS MPOIENyp MPOBEACHUS KOHTPOJBHO-OIEHOYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HaumeHnoBaHue
OLIEHOMHOTO Onucanus Npolenypbl NPOBEACHUS KOHTPOJIBHO-0LIEHOYHOTO MEPOIPUSITUS U TPOLEAYPHI
OIICHUBAHHMS PE3YJIBTATOB O0YUYCHHUS
CpeacTBa

ITpenoxaBarens Ha YCTAaHOBOYHOM 3aHATHH JOBOAMT 0 OOYUAIOLINXCS: TEMbI, KOJIMYECTBO
3amaHuid B KOHTPOJBHOI pabore. KoHTponpHas pabora mOoDKHA OBITH BBIIOJNHEHA B
YCTaHOBJICHHBIH CPOK M B COOTBETCTBHM C IpaBWIaMH K O(OPMICHHIO (TEKCTOBOM M
rpadudeckoii acreit), chopmymupoBanHeIMA B [lomoxxennn «TpeboBanus K 0hOpMIICHUIO
TEKCTOBOM M rpadudeckoil mokymeHTanmuu. HOPMOKOHTPONB» B TOCIETHEH peNaKIny.
BeimonHeHHass KOHTponbHAs paboTa mepemaeTcs sl TNPOBEPKH IIPETONABAaTeNiO B
yCTaHOBJICHHBIE CPOKH. Eciu KoHTponbHas paOoTa BBINOJHEHa HE B COOTBETCTBUH C
yKa3aHUsIMU MJIM HE B TIOJTHOM 00beMe, OHA BO3BPAIASTCsl Ha 10PabOTKY

KontpomnsHas padora

KonnokBuymsl HpOBOJSATCA BO BpeMs MpakTHdeckux 3aHATHH. IlpenonaBarens Ha
Komnoxsuym IIPAaKTUYECKOM 3aHATUU, NPEALIECTBYIOIIEM 3aHATUIO IIPOBEACHUS KOJUIOKBUYMA, TOBOJIUT
J10 00yJaroIuXCcs TEMY MOJIEMHUKH, KOJIMYECTBO 3aJaHUi

BrimonHeHue pa3HOYpOBHEBBIX 3ajad, MNPEAYCMOTPEHHBIX paboyeidl mporpamMmon
JUCHUIUIAHBI, TPOBOJSTCS B Yachl CaMOCTOSTENBHOW paboThl. BO BpeMs BBIMOIHCHUS
3aJaHul pa3pelraeTcs MOJIb30BaThC YICOHNKAaMU, CTIPABOYHUKAMH, KOHCIICKTAMH JICKITHIA,
TETpaisIMH JUI MPAKTUUYECKUX 3aHATUN

PaSHOYpOBHeBaﬂ 3aJa4dya

3ammTa 1ab0opaTopHBIX PabOT MPOBOAUTCS BO BpeMs JabOpaTOPHBIX 3aHATHI. Bo Bpems
MPOBEJICHUSI 3aIUTHI Ta00PAaTOPHOU pabOThI MOJB30BATHCS YUCOHUKAMU, CIIPABOYHUKAMH,
KOHCIEKTAMH JICKIUii, TETPAJSIMH HE Pa3peLIeHO.

IpenopaBarenpy Ha nabopaTopHOil paboTe, MPEALISCTBYIOIICH 3aHSATHIO MPOBEICHUS
3aluThl  1abOpaToOpHOH paboThL, JOBOAWT 10 OOYYArOUIMXCS: HOMEp 3allMIIaeMoi
J1a00paTOPHOIT pabOThI, BpeMs Ha 3aIUTy JJa0OPaTOPHOIl pabOTHI.

[MpenonaBarens uHPOpPMUpPYET OOYYAIOMIMXCA O pe3yibTaTax 3allUThl JIaDOpaTOpPHOIL
paboThl cpasy mocje ee KOHTPOJIbHO-OIIEHOYHOI'O MEPOIPHSTHS

JlabopaTopras pabora

I[J'ISI opraHusalii M MPOBCACHUA HpOMe)KyTOQHOﬁ aTrTeCcralluyi COCTaBJIAKOTCA THUIIOBBIC
KOHTPOJIbHBIE 33JJaHNS UM UHBIE MaTepHalibl, HEOOXOJMMBbIE /1JIs OLIEHKH 3HAaHUH, yMEHUH, HABBIKOB
U (WJIK) OMbITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUN B IIpoliecce
OCBOEHMS 00pa30BaTEIbHOM MPOrpaMMBbl.

HepequL TCOPCTUYCCKHUX BOIPOCOB MW THUIIOBLIC IMPAKTUUYCCKHUEC 3aJaHHA PA3HOI0 YPOBHA
CJIO)KHOCTU JJISl TPOBEJEHHsI NMPOMEXYTOUHOM arTecTaluy oOydaroluecs MOJy4aioT B Hayaje
ceMecTpa 4epe3 3JIEKTPOHHYI0 HH(OpMaloHHO-o0pa3zoBarenbHyo cpeny Hpl'YIIC (imuunblii
KaOWHET 00yJaronierocs).

Onucanue npouenyp NpoBeIeHusi NPOMEKYTOYHOH aTTecTannu B (popme IK3amMeHa
U OLICHMBAHUS Pe3yJbTATOB 00y4eHHs
ITpomerxyTounas aTTectanus B opMe sK3aMeHa MPOBOJIUTCS MyTEM YCTHOTO coOece10BaHUs
o OmseraM Win B popMe KOMITbIOTEPHOTO TECTUPOBAHUSI.

IIpu mpoBeseHUMHM TPOMEKYTOUHOM arrectauuu B (opMe cobeceoBaHUS OMIIETHI
COCTaBJISIIOTCSA TaKUM 00pa30M, YTOOBI KaXKIbIM M3 HUX BKJIIOYAT B €05l TEOPETUUECKHE BOIIPOCHI U
IIPAKTUYECKHE 3a1aHus.

buner conmepxutr: nBa TEOpPETHUYECKHMX BOIpoca g OLEHKH 3HaHui. Teopernueckue
BOIIPOCHI BEIOMPAIOTCS U3 TIEPEUHs BOIIPOCOB K 9K3aMEHY; /1B MPAKTHUECKUX 3a/IlaHUs: OHO U3 HUX
JUIsL OLIEHKH YMEHHH (BbIOMpaeTcs W3 NepeyHs TUIOBBIX MPOCTHIX MPAKTHUECKUX 3aJaHUN K
9K3aMeHy); JApPYyroe NpakTUYecKoe 3aJaHue JJIS OLIEHKM HABBIKOB U (MJIM) OMbITA JIEATEIbHOCTH
(BBIOMpAIOTCA W3 MEPEUHs TUIOBBIX MPAKTUUYECKUX 3aJIaHUH K DK3aMEHY).

Pacrnipenienenre TeOpeTUUECKUX BOIIPOCOB U MPAKTUUYECKUX 33JaHUH M0 IK3aMEHALOHHBIM
OusieTaM HaxOJUTCS B 3aKPBITOM JJIsl oO0ydaromuxcs poctyne. PaspaboTaHHbIi KOMIUIEKT OUIIETOB
(25-30 OwmeToB) HE BBICTABISACTCS B DIICKTPOHHYIO HH()OPMAIMOHHO-00PAa30BaTEIbHYIO CpEIy
NpI'VIIC, a xpanutcs Ha kadeape-pa3padoTunke POHIOB OIEHOYHBIX CPEJICTB.



Ha sx3amene oOyuatommiicst 6epetr OwiIeT, i MOATOTOBKM OTBETAa Ha YK3aMEHAIIMOHHBIN

OmteT o0yvaronieMycst OTBOJUTCS BpeMs B mpenenax 45 MuHyT. B mporiecce oTBeTa 00ydaronierocs
Ha BOIPOCHI M 3aJIaHus OMiIeTa, MpenogaBaTelb MOXKET 3a/1aBaTh JIOMOJTHUTEIbHBIEC BOITPOCHI.

Kaxnpiii Bompoc/3afanue OwiieTa OLEHUBASTCS IO YEThIpeXOayuIbHON cucTeme, a aalee
BBIYHCIIICTCSI CpelHee apu(PMETHYECKOE OIICHOK, IOJIYYCHHBIX 3a KaXIbli BOMPOC/3a/laHHE.
Cpennee apuMeTHUECKOE OLIEHOK OKPYTIISETCS JI0 IEJIOTO 10 MPaBUJIaM OKPYTIICHUS

[Ipu mpoBeneHWHM TPOMEKYTOUHOM arTecTanuu B (GopMe KOMITBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3aaHus GOpMHUPYETCs U3 POH/IA TECTOBBIX 3aIaHUM 110 JUCIIUILTHHE CITyIaiiHBIM
o0OpazomM, Ho ¢ ycioBueM: 50 % 3agaHuil JOJDKHBI OBITh 3aIaHUSIMU OTKpBITOro Thra u 50 % 3amanwuii
— 3aKPBITOTO THUIIA.

Oo0pasen 3K3aMeHAIIMOHHOT0 OuJieTa

1
R — VY1Bepxaro:
rﬁ_ = 9K3aMeHaUHMOHHBIH Ouier Ne 1 P
z 3aBenyronmii kadeapoii
10 THCHUILTHHE « XUMUS
HPTYTIC Auet . « » UpI'YTIC
20__-20__
y4eOHBIN rof
1. OCHOBHBIE XUMHUUYECKHE 3aKOHBI (3aKOH COXpaHCHHA MACChbl, 3aKOH ABOFaI[pO, CIICACTBHUEC H3
3aKoHa ABOTajipo).

2. XMMHYECKHUE UICTOUYHUKHU TOKa. BUbI. Y CcTpoiCTBO.

3. I/ICHOJ'IIBYH METO nonypeaKuHﬁ, ypaBHHﬁTe OKHCJIMTCIIbBHO-BOCCTAHOBUTCIIbHYIO PCAKIIUIO:

NaBr + MnO> + H.SO4 — MnSO4 + NaxSO4 + Brz + H20.
4. YToOBI IPUTOTOBUTH 25% CTPOUTENBHBIN pacTBOP U3 2 KI' CyXOM cMecH, Kakoil 00beM BOJIbI (P
= 0,995 r/cM®) HEOOXONUMO B3ATEH?




