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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 CniocoGeH mpuMEHSATh METObI aHATN3a U MOACIIUPOBAHHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIIE0BAHMS P PELICHUU MTPAKTUYECKUX 3a]1a4
N/I-3 JlemoHCTpUpyeT MOHUMAHUE XUMUYECKUX MPOLIECCOB

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanuzanuu: ITncemenHas pabora
1. l'anpBannveckuii anemeHT. Dnexrponus. Kopposus meramios (KonrponsHas padora)
2. PactBops! anekTpoanToB. Bogopoaasiii mokasarens (KonTponbHas padboTa)
3. Xumuueckas TepMOIMHAMUKa, paBHOBecue, kuHeTnka (KontponbpHas pabora)
4. DIIeKTpOHHOE CTpPOEHHE aTOMOB. XuMHuueckast cBsi3b (KoHTtponbHas padora)

BbPC nucuuninHbl

1 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONMPUATHI TEKYIIET0 KOHTPOJIS  yCNEeBAeMOCTH TIO
AUCHUILINHE:

KM-1 D3nexTpoHHOE CTpOE€HHE aTOMOB. XuMuueckas cBsi3b (KoHTponpHas padoTa)

KM-2 Xwumuueckas TepMOJUHAMUKa, paBHOBecHe, kuHeTuka (KontponbHas pabota)

KM-3 PactBOpsI 251ekTponToB. Bomopoanerit mokazatens (KorTponsHas padoTa)

KM-4 TanpBanuveckuii anement. Jnextponu3. Kopposus meramnos (KontponsHas pabora)

By npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOJIBHBIX MEPONIPUATHI, %o

Nunexc KM- | KM- | KM- | KM-

Pa3,[[e)'[ AUCHUITIIMHBI KM: 1 2 3 4

Cpox KM: 4 8 12 16

Bsenenne. OcHOBHBIE 3aKOHBI XMUMUU.

Bsenenne. OcHOBHBIE 3aKOHBI XMMUU. +

CtpoeHue BelecTBa. DIEKTPOHHOE CTPOCHUE aTOMOB.
Ilepuonnueckas cuctema 3JIeMEHTOB. XMMHYECKas CBSI3b.

CtpoeHue BelecTBa. DIEKTPOHHOE CTPOCHUE aTOMOB.
Ilepuonnueckas cuctema 3JIeMEHTOB. XMMHYECKas CBS3b.

OO61re 3aKOHOMEPHOCTH XMMHUYECKHUX TporieccoB. OCHOBBI
XUMHUYECKON TepMOAMHAMUKU. OCHOBBI XUMHUUECKOM KMHETHKH.




OO0mre 3aKOHOMEPHOCTH XUMHUYECKHUX TTpo1ieccoB. OCHOBBI
XUMHYECKOU TCPMOJAWMHAMHKHN. OCHOBBI XUMHYECKONH KHUHETUKU.

PactBopsl. Bonopoansiit mokaszarens cpeanl pH.

PactBopsl. Bonopoansiit mokaszarens cpeanl pH.

DIEKTPOXUMHUYECKHE MTPOLIECCHl. XUMUYECKUE UCTOYHUKU TOKA.
Onektponn3. Koppo3usi MeTaioB M 3a11uTa OT KOPPO3HUHU.

DIEKTPOXUMHUYECKUE MTPOLIECCHl. XUMUYECKUE UCTOYHUKU TOKA.
Onektpoan3. Kopposusi MeTanioB U 3aliuta oT KOPpO3UH.

Bec KM:

20

30

20

30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
OIIK-4 N-3omk-4 JemoncTpupyer | 3HATh: KM-1 DnektponHoe cTpoeHure aToMoB. Xumuueckast cBsi3b (KoHTposbHas
IIOHMMAaHHE XMMHMYECKHX | CBOMCTBA paCTBOPOB U UX paborta)
IIPOLECCOB OCHOBHbIE XapakTepucTuky, | KM-2 Xumuyeckas TepMoiMHaMUKa, paBHOBecue, kKuHeTHka (KonrponapHas
METO/bI OTIPEICTICHUS U pabora)
OLIEHKH 3TuX xapakrepuctuk | KM-3 PactBopsbl anexkTponanTos. Bogopoausiii nokasarens (KonTponbHas
OCHOBBI TEXHUKH pabora)
0€30MacCHOCTH U IIpaBUJIa KM-4 TI"anbBanuueckuii aneMeHT. Dnektponns. Kopposus metanios

nposeaeHus skcriepumenTa B | (Kontposibhas pabora)
XUMHUYECKOH J1abopaTopuu
OCHOBHBIE XapaKTEPHUCTHKH
OKHCITUTEIHHO-
BOCCTaHOBHTEIIEHBIX CHUCTEM,
KJIacCU(PUKALINIO
ANEKTPOXUMHYECKUX
CHCTEM, MX MPAKTUIECKOE
UCTIONIb30BaHUE

OCHOBHBIC KHHETHYECKUE
3aKOHBI 1 3AKOHOMEPHOCTH
MPOIIECCOB, MIPUHITHITBI
KHHETUYECKUX PacCueToOB
OCHOBHBIC 3aKOHBI U
3aKOHOMEPHOCTH 001IeH
XUMHH U METOJIbI 00paboTKH
IKCTIEPUMEHTAIBHBIX
JIAHHBIX




OCHOBHBIE 3aKOHOMEPHOCTH
MIPOLIECCOB KOPPO3HUHU
METAJUIOB U 3aIlUThI
KOHCTPYKLIMOHHBIX
MaTEepUajIoB OT KOPPO3UHU
o011re 3aKOHOMEPHOCTH
XUMHUYECKUX SIBIICHUN U
MIPOLIECCOB, OCHOBBI
XUMHYECKON
TEPMOANHAMUKY, IPUHITUIIBI
TEPMOIMHAMUYECKUX
pacdeToB

KJIaCCU(PUKALIMIO ¥ CBOMCTBA
XUMHUYECKUX JIEMEHTOB U
HX COCIMHCHUM,
B3aMMOCBSI3b CTPOCHHS U
CBOICTB BEILECTB
WMCTOYHUKU HAYyYHO-Y4eOHOM
nHpopmanuu (yaeOHUKH,
CIIPaBOYHHKH, 0a3bl
JTAHHBIX ) TIO U3YYEHHBIM
pazznenam AUCIUILINHBI
YMers:

MIPOBOJIUTh XUMUYECKUM
SKCIEPUMEHT MO 33JJaHHOU
MeTOoAMKe, 00pabOTKy U
aHaJIM3 TTOTYYCHHBIX
pEe3yIAbTATOB C
MPUBJICYCHUEM
COOTBETCTBYIOILETO
MaTeMaTHYeCKOro anmnapara
OCYUIECTBIISIT MOUCK,
XpaHeHne, 00paboTKy 1




aHanu3 MHGOPMaIUH U3
Pa3IMYHBIX HCTOYHUKOB U
0a3 TaHHBIX M0 U3YYCHHBIM
pasnuenam JUCIUTIINHBI,
MIPEJICTaBIIATH €€ B
TpebyeMomM dopmare ¢
HCII0JIb30BaHUEM
MH(POPMAITMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHI

obecneunBaTh COOIFOCHUE
9KOJIOTHYCCKOM
0e30IMacCHOCTH Ha
MIPOM3BOJICTBE U
IUTAHUPOBATH 3KO3AIIUTHBIC
MEpOTPUITHS U
MEPOIIPUSATHS [10 SJHEPTO- U
pecypcocOepexeHuIo Ha
TIPOU3BOJICTBE
obecrieunBaTh COOMIOICHUE
TIPaBWIT TEXHUKHU
0e30IMacHOCTH,
WCIIOJIb30BATh TTPHEMBI
MIEePBOIA TOMOIIH, METO/IbI
3aIUTHI B YCIOBUSX
YPE3BBIYANHBIX CUTYaLIMI
JEMOHCTPHUPOBATH Oa30BbHIE
3HAHUS B 00JIACTH XMUMUHU,
BBISBJISTH XUMHUYECKYIO
CYITHOCTB TIPOOIIEM,
BO3HHUKAIOIIHX B X0JI€
npodeccroHanbHOI
NESATSIILHOCTH; IPUMEHSTh




JUISL MIX pa3perieHust
OCHOBHBIC 3aKOHBI
€CTECTBO3HAHUS, METOIBI
TEOPETHYECKOTO U
HKCHEPUMEHTAIHHOTO
UCCIIEIOBAHMS,
CaMOCTOSITENILHO, TIOTIOJTHSATh
Y CHCTEMaTHU3UPOBaTh
pUOOpETEHHBIC 3HAHUSI 10
JHMCIUIIITHHE




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. DjieKTpoHHOE CTPOeHHe ATOMOB. XHMHUYeCKasi CBA3b

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIBLHOrO MeponpusTus: KourponpHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

Hpouenypa NMPOBEACHUA KOHTPOJIBHOI'O MEPONPUATHSA: PabGorta BbINOJIHSETCSA 110 BapuaHTaM

OMJIETOB Ha IMPAKTUYCCKOM 3aHATHH.

KpaTlcoe CoA€cpiKaHuE 3alaHUA:

PaboTa opueHTHpOBaHa Ha 3HAHKE MIOJOKEHHSI KBAHTOBO-MEXaHUUYECKOW MOJIENIN CTPOEHUS
aToMa U OIpEEIICHUE POCTPAHCTBEHHBIX CTPYKTYP MOJIEKYJI 110 METOlY BaJICHTHBIX CBA3EH

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arIaHupOBaHHBIE PE3YyJIbTaThl OOYYEHHUS II0
JMCIUIIIIMHE

Bomnpocel/3aganust 171t IpOBEPKU

3HaTh: VCTOYHHUKHU Hay4yHO-y4eOHOM
uHpopmanuu (y4eOHUKH, CIIPABOUYHUKH, Oa3bl

1. Ykaxxure KBaHTOBBIE YHCIIA
dbopMupyrolero 3nekTpona nementa 3d3.

JTAaHHBIX ) 1o U3Yy4YE€HHBIM pazaenam Hanwummre 351eKTpoHHYI0 KOH(PHUTYpaIHIo.
JMCLIUIUIMHBI [TpuBeuTE €ro 3J1EKTPOHHbIE AHAJIOTH
3HaTh: KJ1accu(hUKAIUIO 51 CBOMCTBA 1.C To4KM 3peHHs] METO/1a MOJIEKYIISIPHBIX

XUMHUYCCKHUX OJIICMCHTOB H HX COCHHHGHHﬁ,
B3aUMOCBA3b CTPOCHUS U CBOICTB BCIICCTB

opbuTanei, n300pa3uTe SHEPreTUIECKYIO
JMarpaMmy MOJICKYJIbI Wik nona C2-,
MIPUBEIUTE CBA3BIBAIOLIUE U PA3PBIXJISIIOLINE
opOUTANIN U 3aTIOJTHUTE UX JIEKTPOHAMHU.
OO6ocHyiiTe BO3MOXHOCTb UJIH
HEBO3MOKHOCTB CYIIECTBOBAHUS MOJIEKYJIBI
WJIM MOHA, YKAXKUTE MOPSIO0K CBS3H.
YKaxxute MarHuTHbIE CBOKCTBA
(InamMarseTusMm, apamMarHeTU3M) MOJIEKYIIbI
WJIM MOHA, €CJIU CYHIECTBOBAHHUE YACTHUIIbI
BO3MO>KHO C TO4kH 3peHust MMO.

TEXHUKA O€30MIaCHOCTA U
JKCIEpUMEHTa B

3HaTh: OCHOBBI
npaBuUia  MPOBEICHUS
XUMHUYECKOH J1abopaTopuu

1.C TouKu 3peHHsI METO/1a BaJICHTHBIX
CBsi3el, OnpeeTuTe TUI THOPUIN3aIK
(ecnu ecTh) aTOMHBIX OpOUTaNeH
HeHTpaibpHoro aroma B Mosiekyse CHCI3
(uenTpanbHbiit aToM - C). 3anummure
rpadpuueckyro Gpopmyiry KpaTKoi
AIIEKTPOHHON KOH(PUTYpallud aTOMOB
MOJIEKYJIbI, C YU€TOM THOpUIU3AUN
LHEeHTpaJIbHOTO aToMa. [Tokaxure
IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.
Omnpenenure NOJSIPHOCTH CBS3EH B
MOJIEKYJIE. Y KaXUTE MOJISIpHAs WIH
HEeNoJIsIpHasl JaHHasi MOJIEKYJa.

YMeTh: JAeMOHCTpUPOBAaTh 0a30BbIC 3HAHUS B
00JlaCTH  XUMHH, BBISBISATH XHMHUYECKYIO
CYITHOCTh MPOOJEeM, BO3HHMKAIONIMX B XOJe
POoECCHOHAIBHON IeITELHOCTH; IPUMEHSITh

1.0Onpenenute NpocTpaHCTBEHHYIO
koH(urypauuto moiexkyn u PbCl2 u PbCl4.
[Tokaxxute MexaHu3M 00Opa3oBaHUs CBA3EH B
ATHX MOJICKYJIaX 110 METOJTy BaJICHTHBIX




3arnaHUpOBaHHbBIE PE3yJIbTaThl OOYYEHHS IO
JTUCHUTIIINHE

Bonpocsi/3aganus 11t mpoBepKU

A1 UX  pa3p€lI€HUs  OCHOBHBIC 3aKOHBI
CCTCCTBO3HAHUA, MCTOAbI TCOPCTHUYCCKOIO H
OKCIICPUMCEHTAJIBHOT'O HUCCJICA0OBAaHUsA,
CaMOCTOATCIIbHO, IIOIIOJIHATH n
CUCTEMATU3UPOBATh HpI/IO6peT€HHBIe S3HaHUA
IO JUCHMITIIMHE

CBs3EI. OHpe,ZleJ'II/ITC IMOJIAPHOCTB CBA3H U
MMOJIAPHOCTH MOJICKYJIbL

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO U BBIOPAHO BEPHOE HAIIPABIICHHE JJIsl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu ¢blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIbHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-2. Xumuueckas TEPMOAUHAMHUKA, PABHOBECHEC, KHHETHKA

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

Hpoueuypa NpoBeICHUS KOHTPOJLHOIO MEPONPUATHSA: PaGora BbIOIHSETCA 10O BapHuaHTaM

OMJIETOB Ha IMPAKTUYCCKOM 3aHATHH.

Kparkoe conep:kanue 3a1aHus:

Pabota opuenTHpoBaHa Ha 3HAHHUE 3aKOHOB M OOIIMX 3aKOHOMEPHOCTEH XUMUYECKHUX SBJICHUM
Y TIPOLIECCOB, OCHOB XUMHUYECKOW TEPMOJAMHAMUKH, IPUHIUIIOB TEPMOIMHAMUYECKHUX
pacyeToB; OCHOB KMHETHYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH MPOIIECCOB, TPUHITUIIOB

KHHCTUYCCKUX PACUCTOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3amnaHupoOBaHHBIE pe3ynbTaThl | Borpockl/3ananus s mpoBEpKU

00y4eHUs IO TUCIUIUINHE

3Harth:  00IIMEe  3aKOHOMEPHOCTH 1.BeibepuTte mo0yro TemmnepaTypy U3 00J1acTu
XUMHUYECKHX SBJICHHHA W IPOIIECCOB, CaMOIIPOM3BOJIEHOTO MPOTEKAHUS PEaKIInn
OCHOBBI XUMHUYECKON CO(r) + H2 (1) « C(x) + H20(T) B ipsimoM
TEPMOIMHAMHUKH, TIPUHITAITBI HAIPaBJICHUU M PACCUUTANHTE paBHOBECHBIC
TEPMOJMHAMHYECKHUX PACUETOB KOHIIEHTPAIIUU Ta3000pa3HbIX PEareHTOB, €CIIU UX

MCXO0/IHbIE KOHTIeHTparuu O0b11u paBHbl C(CO(T))=0,6
monb/1, C(H2(1))=1 mons/n u C(H20(1))=0,2 Mmomnb/m.
[TpenoxuTe crnocoObl yBeIMUEHUS BbIX0/1a
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3annaHupOBaHHbIE pe3ynbTaThl | Borpockl/3ananus s npoBepKu
00y4YeHUs 1O TUCITUTLINHE

MIPOIYKTOB IPUBEJECHHON XUMHYECKOW pEaKIU B
cooTBeTcTBUU ¢ npuHImnoM Jle [larense.

3HaTh: OCHOBHBIE KHHETUYECKHE 1.YcraHoBuTe, BO3MOKHO, JTU BOCCTAHOBJIEHUE OKCHJIA
3aKOHBI " 3aKOHOMEPHOCTH skenesa (1) yrinepogom 10 CBOAHOTO MeTallIa 1O
MIPOIIECCOB, MIPUHITUTIBI ypaBHeHuto Fe203 + 3C(rpadut) = 2Fe + 3CO npu
KMHETUYECKUX PacyeTOB temneparypax 298 u 1000 1 craHIapTHBIX COCTOSIHUSX

Bcex BelecTB. [IpuMure, 4TO SHTANBINS U SHTPOIMS
peaKkyu He 3aBUCAT OT TEMIEPATYPBI

VYMeTh: oOecrieunBaTh COOJIFOAECHUE 1.0Oxcup cepsl (IV) komuuecTBOM BemiecTBa 4 MOJIb/JT
OpaBUl  TEXHUKH  OE30MacHOCTH, ¥ KUCIIOPOJT KOJTMYECTBOM 2 MOJIB/JI CMEIIaHbI B
WCIIOJIb30BaTh  MPHUEMBI  TEPBOM 3aKpbITON cucrteme npu aaBieHuu P=3,039x105 [la. K
[OMOIIY,  METOABl  3alUThl B MOMEHTY HACTYIIJICHUs paBHOBecHs B peakuun 2502+
YCIIOBUSIX UPE3BBbIYaNHBIX CUTYyalUl 02 =2S03 ocranocs 20% B3sitoro SO2.

Ornpenenutb paBHOBECHBIE KOHIIEHTPAIIUU
pearupyrouux BelecTB U IaBlICHUE B CUCTEME, MPU
KOTOPOM HACTYIUJIO PaBHOBECHE.

Onucanne MKAJbI OIIEHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinenus 3Hanus. OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OneHka "yIoBIeTBOPUTEIBLHO" BEICTaBISCTCS
€CITU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-3. PacTBopbI 3/1eKTpouTOB. BogopoaHnblii nokasareJib

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaboTa BBINONHSAETCS MO BapuaHTaM
OMJIETOB HA MPAKTUYECKOM 3aHSTHH.

Kpartkoe cogep:xkanue 3a1aHuA:
PaboTa opueHTHpOBaHA HAa N3yYEHHE CBOMCTB PACTBOPOB M X OCHOBHBIX XapaKTEPUCTHUK,

MCTOHOB OIPCACIICHUA U OLCHKHU 3TUX XAPAKTCPUCTUK.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHMpoBaHHBIE  pe3ynbTaThl  00ydeHuss 1o | Bompocsl/3amanus a1 NpoBepKu
JUCIUIUINHE
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3anjgaHUupOBAHHBIE
JOUCLIAIIIIMHE

pe3ynapTaThl  OOy4YeHHs]  TO

Bomnpocsi/3aganus 11t mpoBepKu

3HaTh: OCHOBHBIC 3aKOHBI U 3aKOHOMEPHOCTH 0OLIeH
XUMHHA M METOJAbl 00pabOTKM 3KCIIEPUMEHTAIBHBIX
JAHHBIX

1.JlaiiTe onpenenieHre CUIbHBIX U
CITa0BIX DJIEKTPOIIUTOB C MO3UIUU
TEOPHH JICKTPOTUTHICCKOM
JIFCCOLIMAIIHM,

[IpuBeaute 3akon OcTBaIbBIA.
OOBsicHUTE pacyeT BOJOPOTHOTO
MOKAa3aTeJIsl CPEJIbI JIJIsl CHIIBHBIX U
CJIa0BIX IMEKTPOIUTOB

3HaTh: CBOMCTBa pacTBOpOB M HX OCHOBHBIC
XAPaKTCPUCTHUKHU, MCTOABI OIPCACICHHUA U OLCHKU
OTHUX XapaKTCPUCTUK

1.Kak uzmenurcs pH pactsopa HNO3
¢ MaccoBoii goneit wB=0,04 % u
MIOTHOCTHIO 1=1,1 /M1 IpH
nobasnennu k Hemy NaCl no
koHunenrpanuu (NaCl) 0,05 moib/n?

YMeTh: OCyLIECTBISITh OUCK, XpaHeHue, 00paboTKy
U aHaM3 WHPOPMAIMH U3 Pa3IMYHBIX UCTOYHUKOB U
0a3 AAaHHBIX 110 M3YYCHHBLIM pa3aciiaM AWCHHUILJIMHBI,
npeAcTaBIsATh ee B TpedyemoMm ¢Qopmare ¢
UCII0JIb30BaHNEM UH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX
Y CETEBBIX TEXHOJIOTHI

1.Paccuuraiite cTeneHb TUCCOIUALNN
HEKOTOporo ocHoBaHnus, eciu pH 0,3
M pactBopa paseH 9,6.
2.Paccuuraiite pH 0,02 M pactBopa
Ba(OH)2.

3 .PaccumTaiiTe, Kak "3MEHHJIACh
CTEeMEeHb TUAPOIN3a COJIU, €CIIH MPHU
HarpeBaHUU PacTBOPaA ITON COJU €T
pH yBennuuncs ¢ 10 no 10,5.

Onucanue MKAJbI Oll€HUBaHUA:

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO U BBIOPAHO BEPHOE HAIIPABICHUE AJIS peIIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonenus 3uanus: OleHKa "Hey10BIeTBOPUTEILHO" BHICTABIISAETCS
€CJIN 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-4. I'anbBaHUYeCKHU I 3J1eMeHT. JJeKkTpoJn3. Koppo3usi mera/uios

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas pabora

Bec konTposbHoro meponpusitusi B BPC: 30

Hpouenypa NpoBeICHUS KOHTPOJLHOIO MEPONPUATHSA: PaGora BbIOIHSETCA 110 BapHuaHTaM

OMJIETOB Ha IMPAKTUYCCKOM 3aHATHH.

KpaTkoe cogep:xkanue 3a1aHus:
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PabGora OpUCHTHPOBAaHAa HA OCHOBHLIC XaPAKTCPUCTHKU OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
CHCTEM, Knaccn@nxaunm SJIICKTPOXUMHNYCCKUX CUCTEM, UX MPAKTUYCCKOC UCITIOJIB30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTHU MPOLECCOB KOPPO3UU MCTAJUIOB U 3aIIUTHI KOHCTPYKIIHMOHHBIX

MAaTCpPHaJIOB OT KOPPO3HHU.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yJIbTaThl
00y4eHHs 10 JUCIUIINHE

Bomnpocel/3aganust st IpoOBEPKU

3HaTh: OCHOBHBIC 3aKOHOMCPHOCTHU
IIponecCoB KOPpO3HMU METAJIOB U
3alllUThI KOHCTPYKIMOHHBIX
MATCpHaJIOB OT KOPPO3HUH

1.PaccuunTaiite BpeMs, HEOOXOIUMOE JIJIsI TTOJTYYCHHS
10 T Ni- METaJUTMYECKOTO TTOKPBITHS HA JKEIE3HON
JeTaJIH IEKTPOIH30M BotHOTO pacTBopa NiSO4 npu
TOKE, PAaBHOM 5 A 1 KaTOJHOM BBIXOJOM I10 TOKY,
paBHOM 65%. IIpennoxxute MOAXOAAIINI MaTepua
aHoza. Hanummre ypaBHEHUs 3JI€KTPOIHBIX
niporieccoB. Omegem. 168,6 MUHYT, aHOH —
HUKEJIEBBI..

3HaTh: OCHOBHBIE XapaKTEPUCTUKU
OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX
CHCTEM, KJIaccu(hUKaIuio
JNEKTPOXUMHUYCCKHX  CHCTEM, HX
NPaKTHYECKOE UCIIOIb30BaHUE

1.0npenenute TEPMOIUHAMUYECKYIO BO3MOKHOCTD
EKTPOXUMUYECCKON KOPPO3UU M3MICIHS U3 JIATYHU
Zn/Cu B obeckucimopoxxenrnoM pactsope 0,1 M NaCl
pY KOMHATHOMW Temrieparype. Hanuimwure ypaBHEHUs
AQHOIHOTO M KaTOJIHOTO MporeccoB. CKOJIBKO U KAaKOTO
KOMIIOHEHTA Pa3pyLIUTCS, €CIH B PE3yJIbTaTe
BBIIIEHTCS 5,6 Mi1 Bogopoaa(H.y.) Omeem. Koppo3sus
BO3MOJKHA C BBIZICIICHHEM BoJiopoja. Macca
OKHCJIEHHOTO Zn paBHa 16,4 mr.

VYMeTh: o0ecrieynBarb COOIIOIEHUE
DKOJIOTMYECKONI  0€30IIacHOCTH  Ha

1.Paccunraiite D/IC Mn/Cu rajipBaHHYECKOTO
anemenTa npu 298 K u aktuBHOCTH

IIPOU3BOJCTBE u IUTAHUPOBATH MOTEHIHAJIONPEIENIAIONINX HOHOB KaTona 10-4
AKO3alIUTHbIE MEpOIPUATHS u MoJIb/1, anoga 10-2 monw/n. CocTaBbTe ypaBHEHHS
MEPONPUATHSI 1O  DHEPro- W JIEKTPOHBIX MPOLIECCOB U TOKOOOpa3yroen
pecypcocOepeKeHUI0 Ha peakiuu.

IIPOU3BOJCTBE

YMeTb:  IPOBOAUTH  XUMHUYECKHU 1.PaccunTaiite Bpems, HEOOX0AUMOE /ISl TIOTyUEHUS

HKCIIEPUMEHT 0 33JaHHON METOJIHKE,
00paboTKy M aHAJIU3 TOJIYYCHHBIX
pe3ynbTaToOB C MPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTUYECKOTO ammapaTa

10 r Ni- MeTaNIn4ecKOro MOKPBITHS Ha JKeJIe3HON
JIETallu 3JIEKTPOJIN30M BoIHOTO pacTBopa NiSO4 npu
TOKE, PAaBHOM 5 A U KaTOAHOM BBIXOJIOM I10 TOKY,
paBHOM 65%. IIpennoxxute MOAXOAAIINI MaTepua
aHoja. Hanuiure ypaBHEHHS SJEKTPOIHBIX
riporieccoB. Omeem. 168,6 MUHYT, aHOJ — HUKEJICBBIM.

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCA €CJIN 3aJJaHUE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHUS 3a/1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.B ranpBaHMUYECKOM 3JIEMEHTE NPOTEKAET TOKOOOPA3YIOLIAsl PEAKIIS

Fe + 2Ag+ = Fe2+ + 2Ag

Hanumure ypaBHeHUs: aHOIHOM U KaToAHOM noiypeakuuii. Paccuntaiite 9/C nanHoro
3JIEMEHTa JJI aKTUBHOCTEN noreHnuanonpenensonux nonoB 0,001 u 7=298K. Paccuuraiite
Macchl BEUIECTB, KOTOPBIE NIPETEPIIEBAIOT IIPEBPALLEHUE HA KaToe U aHoe I'D mpu ero
paspsiic TOkoM 2 A B TeUEHUE 1,5 yacoB npu BbIxoge 1o Toky 100 %.

2. PaccuuraiiTe KOHCTaHTy paBHOBecHs 3TOM peakuuu 11.1 mpu 298 K aBymst criocobamu.
Hanummre Beipaskenue i Kc. Kak MeHseTcs BBIXOJ IPOAYKTOB € POCTOM TeMIIepaTyphbl?
3. Paccuuraiite pH 0,001 M BogHoro pactBopa AgNO3. Hanumure ypaBHEHUs peakiuu
THJIPOJIM3A [0 BCEM CTYINEHSM. Y CHIIUT WM OCJIa0UT T'MIPOIIN3 J00aBICHUE B YKa3aHHBIN
pacTBop a) BoAbl, 0) monuxenue T?

4. HanumuTe nporecchl, UAYIUE P 3IEKTPOXUMUYECKOi Koppo3uu Fe- miacTuHbI B
pactBope KNO3 . CkosbKko rpaMMOB METaJUIa Pa3pyLIUTCs, €CIM Ha KaTOJAHbBIX YyU4acTKax
BBIJICTUIIOCH 1,1 M1 BO1OpoAa ¥ MOTJIOTUIIOCH 22,4 MJT KHCJIOpOoa.

5. C no3unuii MeToia BaJICHTHBIX CBsI3el OOBSICHUTE MEXaHU3M 00pa3oBaHUs CBsI3EH B
monekynax CO u H2O. ITokaxkute npoCTpaHCTBEHHYIO KOH(PUTYpPALIMIO 3TUX MOJIEKYI.
Onpenenure NOJIIPHOCTD CBA3EH U MOJIIPHOCTH MOJIEKYIL.

IIpoueaypa nposenenus

[TpoBoauTCs B mUCbMEHHOU (popme mo OmieraM B BUAE MOATOTOBKU U H3JI0KEHHUS Pa3BEPHYTOTO
OTBETA.

L. Ilepeuens Komnemenyuit/uHOUKAMOPO8 u KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0CGOCHUA OUCUUNIUHDI

1. Komnerenuusi/Muaukarop: NJI-3omk-4 JleMOHCTpUpyeT MOHMMaHNEe XUMUYECKHX TTPOIIECCOB

Bonpocel, 3aganus
1.Ha ocHoBanuu pacuera snepruu I'n66ca nponecca: CuO(k) + HCl(p) = CuCl2(p) + H20(x)
clienaiTe BBIBOJ O TOM, 3aIuiIaeT Jiu okenJ CU MeTauIMYecKyro JeTajidb OT BO3AeHCTBUS
KHUCJIOTHI B YCIIOBUSIX, ONIM3KUX K CTaHJAPTHBIM.
2.Paccunraiite pH 0,1 M Boanoro pactsopa CuCl2 . Kak n3menutcs kadectseHHo pH storo
pactBopa nipu nodasnennu B Hero: 1) HCI(p), 2) KOH?
3.PaccmoTtpuTe anexTpoxumuueckyro kopposuto Fe B 0,1 M pactsope HCI. Ilpeanoxute
aHOJIHBIE U KAaTO/HbIE MOKPBITUA JUIsSl JaHHOTO MeTaia. PaccunTaiite Maccy pacTBOpUBIIETroCs
MOKPBITHUS, €CIIU MPHU 3TOM BbIAennnoch 22,4 ma H2 n nornotunoces 4,8 ma O2.
4.0mnpenenute cTpykTypy U nossspHocTh Mosiekynn BeCl2 u GeCl2 mo MeToy BalleHTHBIX
cBsizeit? Jlaiite moHsATHE O THOPUIM3ALIMY HA IPUMEPE TAaHHBIX MOJIEKYJI.
5.Paccuuraiite sHepruto aktuBanuu Ea mponecca okucnenust Cu , eciiu Ipy NOBBILICHUH
temrepatypsl oT 30 10 800C ckopocTh peakiuu Bo3pocia B 800 pas.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1 .Hanumure sekTpoHHbie GOpMyIibl aToMOB, oOpa3yronux mojekyiasl Cl2 , GeCl2 , CoCI2 .
[Toxaxxute MexaHu3M 00pa30BaHMsl YKa3aHHBIX MOJIEKYJI, ONPEACTUTE MOIIPHOCTD KaX 101
MOJICKYJIbI

OTBeTHI:
Hcnonws3oBatek Tabnuiyy Menaeneena Aisi HAaMCaHUs 3JIEKTPOHHBIX (OPMYJIT 3JIEMEHTOB,
IIpaBUJIa ONPEAEICHUS BAJICHTHOCTH 3JIEMEHTOB, OIIPENEISITh IPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [10 METOY BaJICHTHBIX CBSI3€H, MOJISIPHOCTD CBA3EH M MOJIEKYII, TpaBuIIa
ONPEAEIIEHUS CTPYKTYPbI U CBOMCTB KOMIUIEKCHBIX COEMHEHUI

Bepunsriii otet: Cl...3S23p5; Ge...4S24p2; Co...3d74S2; monekyna CI2—iuHeiinas,

HenossipHast; moiie-kyna Gel2—yrnosas, nonsipHas; mosekyina Col2 --- nuneiinas,

HenoJsipHast
2.Paccuuraiite pH pactBopa 0,03M H2SO4 . Byner nu npoTekats npoiecc rupoiusa coiu,
obpazoBanHoii B3aumojeiicteueM NH4OH u H2SO4 ? Hanmmure ypaBHEeHUE mpoliecca
THIIPOJIN3a, JaliTe KaueCTBeHHYI0 oleHKY pH pacTtBopa conmu. Kak Oynet n3amensteest pH
pacTBoOpa COJIM MPH YBEIMUYECHUN KOHIICHTPAIH?

OTBeTHI:
Hcnonp30BaTh TEOPUIO CHIIBHBIX U CIIA0BIX 3JIEKTPOIUTOB VIS PACUETOB BOJIOPOJAHOTO
MOKAa3aTeNN CPeJibl.

Bepusiii orBet: pH=1,3; NH4+ + H20 <> NH4OH + H+; pH <7, cpena kucnas; npu

YBEJIMUYEHUU KOHLIEHTpa-1IMM COJIU CpeJa CTaHeT bosee kuciaoi, pH ymeHpmures.
3.Kunertuka peakiuu nepBoro nopsjaka A(r) — 2B(r) u3ydanach MAaHOMETPUUYECKUM
MeroaoM. HauanbHoe cocTosinue cucteMbl — BemecTtBo A ¢ gaBienuem 40 klla. Yepes 11,5
MUH o0I1Iee JaBjieHue B cucteme yBenuuuiock Ao 60 klla. PaccunTaiite KOHCTaHTY CKOPOCTH
peakuuu.

OTtBeTsI:
OO0m11e 3aKOHBI XMMHUYECKON KHHETUKH, 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIIEHTPAIUU
peareHToB, 3aBUCIMOCTh CKOPOCTH PEAKIIMU OT TEMIIEPaTypHl.

Bepusriit otet: 0,001 c-1

II. Onucanue wikanvt oueHuganus

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6blnoaHeHus 3nanus: Pabora BBIOIHEHA B paMKax "TPOJABUHYTOTO'
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHUH

'

Oyenxa: 4 («XOpoILIO»)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeIogHeHa B paMKkax "0a3o0Boro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUUTEIbHbIE
HE/IOCTATKH

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHA B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BBITIOJTHEHA BEPHO. HA BOIPOCH YTIIYOJIEHHOTO YPOBHS

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6blnoHeHus 3Hanus: PadoTa He BHIIIOJHEHA WX BBIIIOJHEHA
IIPEUMYIIECTBEHHO HENPABUIBHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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