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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

E : Bnageney TioTpuHa C.B.
Pa3pa6OTLH/IK * MaM ¢ WaeHTuduraTop Rdd5d33df-TiutrinaSvv-6189c802] C.B TIOTpI/IHa
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xadeapoi » MOl ¢ Vigermvgukarop  REa486DD1-ShestopalovaTA-2b9205 IIlecTomamoBa




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 cTpoeHre aToMoB. Xumuueckas cBs3b (KoHTposibHas
IIOHMMAaHHE XMMHUYECKHX | ICTOUHUKU Hay4dHO-y4eOHOH | paboTa)
IIPOLECCOB nHpopManu (yaeOHHUKH, KM-2 Xumnueckas TepMoArHaAMHKa, paBHOBecHe, kuHeTuka (KoHTposbHas
CIIPaBOYHMKH, Oa3bI pabora)
JAaHHBIX ) [10 U3yYEHHBIM KM-3 PactBopsl asiektponntoB. Bogoponnsbiil nokaszarens (KontponabHas
pasnenam JUCITUTLTMHBI pabora)
CBOMCTBA PaCTBOPOB U UX KM-4 TI"anbBanuueckuii aneMeHT. Dnektponns. Kopposus metanios

OCHOBHBIE xapakTepuctuku, | (KoHrponbHas pabora)
METO/IbI ONIPEJICIICHUS U
OILIEHKH 3TUX XapaKTEPUCTHK
KJIaCCU(PMKALIMIO ¥ CBOMCTBA
XUMHUYECKUX DJIEMEHTOB U
HX COCIMHCHUM,
B3aMMOCBSI3b CTPOCHHS U
CBOWCTB BEILIECTB

OCHOBBI TEXHUKHU
0€30MMacHOCTH U IIpaBUJIa
MIPOBEICHUS IKCIIEPUMEHTA B
XUMHYECKOH J1abopaTopuu
OCHOBHBIE XapaKTEPUCTUKU
OKHCITUTETHHO-
BOCCTAaHOBUTEIHHBIX CHCTEM,
KJIacCU(PUKAITHIO
ANMEKTPOXUMHUYECKUX
CUCTEM, UX MPAKTUICCKOE




WCIIOJIb30BaHUE
OCHOBHBIC KHHETHYECKUE
3aKOHBI 1 3aKOHOMEPHOCTH
MIPOIIECCOB, MPHHIIUIIBI
KHHETUYECKUX PACUETOB
OCHOBHBIC 3aKOHBI U
3aKOHOMEPHOCTH 00IIeH
XUMHUHU U METOJIbI 00pabOTKH
AKCIIEPUMEHTAITbHBIX
JTAHHBIX

OCHOBHBIC 3aKOHOMEPHOCTH
MIPOIIECCOB KOPPO3UHU
METAJIJIOB M 3aIUTHI
KOHCTPYKIIMOHHBIX
MaTepHUaIOB OT KOPPO3HH
o0IIHe 3aKOHOMEPHOCTH
XUMHUYCCKHX SBJICHUH U
MIPOLIECCOB, OCHOBBI
XUMHUYECKOU
TEPMOANHAMUKY, IPUHITUIIBI
TEPMOIMHAMHYECKUX
pacueToB

YMerts:

MPOBOAUTH XUMUYECKHIA
SKCIEPUMEHT MO 33JJaHHOU
MeTOoAMKe, 00pabOTKy U
aHaJIA3 MTOJTYYCHHBIX
PE3YIBTATOB C
MIPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTHYECKOTO arrapara
OCYIIIECTBISThH TIOUCK,
XpaHeHne, 00paboTKy 1




aHanu3 MHGOPMaIUH U3
Pa3IUYHbBIX UCTOYHUKOB U
0a3 TaHHBIX M0 U3YYCHHBIM
pazaenaM JUCHUILTUHBL,
MPEACTABIIATH €€ B
TpebyeMomM dopmare ¢
HCII0Ib30BaHUEM
MH(OPMALIMOHHBIX,
KOMITHIOTEPHBIX U CETEBBIX
TEXHOJIOTHUI

obecrieunBaTh COOMIOIEHUE
MIPaBHJI TEXHUKHU
0€30I1aCHOCTH,
HCIOJIb30BaTh MTPUEMBI
MEPBOM MOMOILH, METOJIbI
3aIUTHI B YCIOBUSIX
YpE3BbIUANHBIX CUTYALINI
JIEMOHCTPHUPOBATH 0a30BbIE
3HAHHUSA B 00JIaCTH XHMUH,
BBISIBJIATh XUMHUUYECKYIO
CYIIIHOCTH TIPO0JIEM,
BO3HHUKAIOIIHX B X0JI€
npogecCuoHaNTbHON
NEeATEIbHOCTH; IPUMEHSTh
JUTSL X pa3perieHust
OCHOBHBIE 3aKOHBI
€CTECTBO3HAHMSI, METOJIBI
TEOPETUUECKOTO U
AKCTIEPUMEHTAIBHOTO
HCCIe0BaHMS,
CaMOCTOSATENIbHO, TIOTIOTHSATh
Y CUCTEMATU3UPOBATh
NpUOOpETEHHBIE 3HAHUS 10




JTUCLIUILINHE
oOecrieunBaTh COOIIOIEHUE
9KOJIOTHYECKOM
0€e30IacHOCTH Ha
MIPOU3BOJICTBE U
IUIAHUPOBATh 3KO3AIIUTHBIC
MEpPOIPUATHS U
MEPOIPHUATHS [10 SHEPTO- U
pecypcocOepekeHnIo Ha
MIPOU3BOJICTBE




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
JTAHHBIX ) o U3yYCHHBIM pasaenam
JUCITUTLIAHBI

1.C touku 3peHust MeTo1a BaJICHTHBIX
CBsI3€H, OmpeeNnnuTe THIT THOPUAU3AIIH
(ecu ecTb) aTOMHBIX OpOuTaNIel
neHTpaiabHoro aroma B mosiekyie CHCI3
(ueHTpasibHbIl atoM - C). 3anummure
rpaduyeckyro GopmMyny KpaTkon
AJIEKTPOHHOU KOH(PUTYpAIITH aTOMOB
MOJIEKYJIbI, C Y4€TOM TMOpUIN3aluU
LHEeHTpaAJIbHOTO aToMa. [Tokaxure
MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.
Omnpenenure NOJSAPHOCTD CBS3EH B
MOJIEKYJIe. Y KaKUTE MOJSIpHAs WIIH
HEeNnoJIsipHasl JaHHasi MOJIEKYJa.

3HAaTh: KJ1accu(UKaLUIO U CBOMCTBa
XUMHYECKHX DJJIEMEHTOB WU HUX COEAMHEHUH,
B3alMOCBS3b CTPOCHHUSI U CBOMCTB BEILIECTB

1.C TOYKM 3peHMsI METO/1a MOJIEKYIISIPHBIX
opbuTainei, n300pa3uTe SHEPreTUIECKYIO
JuarpaMmy MOJIEKYJbl Wi noHa C2-,
MIPUBEINTE CBA3BIBAIOIINE U PA3PBIXJISIOIINE
OpOUTANIN U 3aIOJHUTE UX IEKTPOHAMH.
O6ocHylTe BO3MOKHOCTh WIIH
HEBO3MO>KHOCTb CYIIIECTBOBAHUS MOJIEKYJIbI
WM HOHA, YKAXKHUTE MOPSAJIOK CBS3H.
VYKa)kuTe MarHuTHBIE CBOMCTBA
(InamarseTusm, apamMarHeTu3M) MOJIEKYJIbI
VI HOHA, €CJIH CYIIECTBOBAHUE YaCTHUIIBI
BO3MOJKHO C TOYKH 3peHust MMO.

3HaTb: OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH
o0mieit XuMuUM M METOAsl  00pabOTKHU
AKCIEPUMEHTAIBHBIX JaHHBIX

1. VkaxwuTe KBAaHTOBBIE YUCIIA
(dhopmupyroIIero IEKTpoHa d1eMenTa 3d3.
Hanummre 351eKTpoHHYI0 KOH(DUTYpAIHIo.
HpI/IBe)II/ITe €T 0 JJICKTPOHHBIC aHAJIOTH

YMeTh: JAeMOHCTpUPOBAaTh 0a30BbIC 3HAHUS B
00JlaCTH  XUMHH, BBISBISATH XHMHUYECKYIO
CYITHOCTh MPOOJEeM, BO3HHMKAIONIMX B XOJe
pOoeCCHOHAIBHON eI TEILHOCTH; MPUMEHSITh

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 HCCIICOOBaHUA,
CaMOCTOATCIIbHO, IIOIIOJIHATH n
CUCTEMATU3UPOBATh HpI/IO6peTeHHBIe S3HaHUA
IO JUCHMITIIMHE

CBs3EI. OHpe,ZleJ'II/ITC IOJIAPHOCTDL CBA3HU U
MMOJIAPHOCTH MOJICKYJIbL

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 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 gvinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIIOJIHEHO

KM-2. Xumuueckas TEPMOAUHAMHUKA, PABHOBECHEC, KHHETHKA

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 30

Hpoueuypa NpoBeICHUS KOHTPOJLHOIO MEPONPUATHSA: PaGora BbIIOIHSETCSA 110 BapHuaHTaM

OMJIETOB Ha IMPAKTUYCCKOM 3aHATHH.

Kparkoe conep:kanue 3a1aHus:

Pabota opueHTHpOBaHa HA 3HAHKUE 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH XMMUYECKUX SIBIICHUN
Y TIPOLIECCOB, OCHOB XUMHUYECKOW TEPMOJAMHAMUKH, IPUHIUIIOB TEPMOIMHAMUYECKHUX
pacyeToB; OCHOB KMHETHYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH MPOIIECCOB, IPUHITUTIOB

KHHCTUYCCKUX PACUCTOB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3araHupOBaHHbIE PE3yJIbTaThl  OO0yYEHHS
10 TUCHUIUINHE

Bomnpocsl/3aganust 171t IpoBEPKU

3HaTh: O6IJ_II/IC 3aKOHOMCPHOCTHU
XUMHYSCKHX SIBICHHUH 1 mponeccoB, OCHOBBI
XUMHYECKOMN TCPMOAUHAMHKH, HNPUHIUIIBI
TEPMOANHAMHUYCCKUX paCyY€TOB

1.Beibepure mo0yro Temneparypy u3 odjaactu
CaMOTIPOM3BOJILHOTO IPOTEKAHUS PEAKIIUU
CO(r) + H2 (1) « C(x) + H20(r) B mpsiMmom
HAIPaBJICHUHU U PACCYUTANTE PABHOBECHBIC
KOHIIEHTPALMH ra3000pa3HbIX peareHToB, eClu
UX UCXOJIHBIC KOHIICHTPAIIUH OBLIIH PaBHBI
C(CO(1))=0,6 monw/n, C(H2(r))=1 Mmonb/1 u
C(H20(1))=0,2 monw/n. [Ipennoxure criocoObl
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3amnaHUpOBaHHbBIE PE3yJIbTaThl OO0y4YEHUs
10 TUCLUILINHE

Bonpocei/3aganus 1iist mpoBepKu

YBEJTUYCHUS BBIXOJIa IPOIYKTOB MPUBEICHHON
XUMHUYECKON PEeaKIu B COOTBETCTBUU C
npunnunom Jle [larenbe.

3HaTh. OCHOBHBIC KHHETHUYCCKUE 3aKOHBI U
3aKOHOMEPHOCTH  IIPOLECCOB, IPUHIIUIIBI
KHMHCTUYCCKUX PACUCTOB

1.YcranoBuTe, BO3MOXKHO, JIM BOCCTAHOBJICHUE
okcupa xenesa (I1I) yrimepomom no cBoHOTO
MeTaia o ypaBHenuto Fe203 + 3C(rpadur) =
2Fe + 3CO npu tremneparypax 298 u 1000 u
CTaHJAPTHBIX COCTOSIHUSIX BCEX BEIIECTB.
[TpumuTe, 9TO SHTANBIHUSA U SHTPOIHUS PEAKIIUN
HE 3aBUCST OT TEMIIEPATYPbl

VMeTb: OCYLIECTBISATh MOUCK, XpaHCHHE,
0o0paboTky ® aHanu3 wuHOpMAIMH U3
pa3IMYHBIX MCTOYHHKOB M 0a3 JaHHBIX I10
HN3YUCHHBIM pasaciamMm JUCHUIIIINHBI,
HpEICTaBIsITh e¢ B TpeOyemom (opmare ¢
UCIIOJIb30BAHUEM MH(POPMALMOHHBIX,
KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHI

1.0Oxcup cepsl (IV) komuuecTBOM BerecTBa 4
MOJIB/JI ¥ KUCIIOPOJI KOJTMYECTBOM 2 MOJIB/JI
CMEIIaHbl B 3aKPBITON CHCTEME MIPH JaBICHUH
P=3,039x105 ITa. K MOMEHTY HacTyIUIeHUS
paBHOBecus B peakuuu 2S02+ 02 =2S03
ocranoch 20% B3siToro SO2.

OmnpenenuTb paBHOBECHBIC KOHIICHTPAIIUU
pearupyromux BEIIeCTB U IaBICHUE B CUCTEME,
P KOTOPOM HACTYITHIIO PAaBHOBECHE.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus sanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/laHU€e IPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM MPEUMYILECTBEHHO HE BBIITOJHEHO

KM-3. PacTBopbI 2j1eKTpoIMTOB. Bogopoaunsblii mokasaresb

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 20

IIpouenypa mpoBeeHUsI KOHTPOJbHOr0 Meponpusitusi: PaGoTra BBIMOTHSETCS TO BapuaHTaM

OUIETOB HA MMPAKTUYCCKOM 3aHATHUH.

KpaTlcoe CoA€cpKaHME 3alaHUA:

PaGora OpPHUCHTHPOBAHA HA U3YUCHUC CBOMCTB PACTBOPOB U UX OCHOBHBIX XapPaKTCPUCTHUK,
MCTOJOB ONPEACICHUA U OLUCHKHU 3TUX XaPaAKTCPUCTUK.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHMpOBaHHBIE PE3YNBTAThl 0OYUYEHUS 110
JUCLUIUINHE

Bomnpocel/3aganus s IpoBEpKU

3HaTb: OCHOBBI TEXHHKH O€30MaCHOCTH U
npaBuja TPOBEICHHS  JKCIIEPUMEHTa B
XUMHYECKOH J1abopaTopun

1.Kak uzmenutcs pH pactsopa HNO3 ¢
MaccoBoi gonei wB=0,04 % 1 mI0THOCTBIO
r=1,1 r/mn npu no6asnennu k Hemy NaCl no
koHueHntpanuu (NaCl) 0,05 monb/n?

3HaTh: CBOMCTBA pacTBOPOB U UX OCHOBHBIE
XapaKTEePUCTUKH, METOJbl OIpelesIeHUus U
OLICHKH 3TUX XapaKTEPUCTHK

1.[laliTe onpeeneHne CUIIBHBIX U CTa0bIX
3JICKTPOJIUTOB C TTO3UIIUN TEOPUH
3JEKTPOJIUTUYECKON JUCCOLIHALIIH.
[IpuBenute 3axkoH OcTtBanbaa. OOBICHUTE
pacyeT BOJIOPOIHOTO MTOKA3aTelst CPebl JIst
CHWJIBHBIX U CJIA0BIX 3JICKTPOJIUTOB

Ymerb: obecnieuuBaTh COOJIOACHUE TPaBHII
TEXHUKH  0E30MaCHOCTH,  HCIIOJIb30BaTh
MIPUEMBI TIEPBOM TTOMOIIM, METO/IbI 3aLUTHI B
YCJIOBHSIX YPE3BBIYANHBIX CUTYALUit

1.Paccuuraiite cTenens 1UCCOLUALNN
HEKOTOpOro ocHoBaHus, eciu pH 0,3 M
pactBopa paBeH 9,6.

2.Paccumraiite pH 0,02 M pactBopa Ba(OH)2.
3.PaccunTaiitTe, Kak H3MEHMWJIACh CTENEHD
THAPOIIN3a COJU, €CITU MPU HArPEeBaHUU
pactBopa 31oii conu ero pH yBenuuuics ¢ 10
1o 10,5.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu binonneHus snanus: OueHka "Xopoo" BICTaBISETCS €CIH
OOJIBIIMHCTBO BONIPOCOB PACKPHITO U BRIOPAHO BEPHOE HANpaBICHUE [Tl peIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/laHU€e IPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBIIIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIITOJIHEHO

KM-4. I'anbBann4yeckuii 3jaeMeHT. Jiektpou3. Koppo3ust meraios

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTposbHOr0 Meponpusitusi B BPC: 30

IIpouenypa mpoBeeHUsI KOHTPOJbHOr0 Meponpusitusi: PaGoTra BBIMOTHSETCS TO BapuaHTaM

OUIETOB HA MMPAKTUYCCKOM 3aHATHUH.

KpaTlcoe CoA€cpKaHME 3alaHUA:

PaGora OpPUCHTHPOBAaHA HA OCHOBHBLIC XaPAKTCPUCTHUKU OKHUCIIUTCIIbHO-BOCCTAHOBUTCIILHBIX
CHCTEM, Knaccn@nxaun}o SJICKTPOXUMHNYCCKUX CUCTEM, UX MPAKTUYCCKOC UCITIOJIB30BAHUC,
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OCHOBHBIC 3aKOHOMCPHOCTHU MPOLECCCOB KOPPO3UU MCTAJUIOB U 3aIMUTHI KOHCTPYKIIHUOHHBIX

MaTepHajioB OT KOPPO3HH.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pE3yJIbTaThl
00y4eHHS 10 JUCIUIIIHE

Bomnpocel/3aganust st IpoBEPKU

3HaTh. OCHOBHBIC 3aKOHOMCPHOCTHU
IIponecCoB KOpPpO3HU METAIJIOB H
3alllUThI KOHCTPYKIIMOHHBIX
MATCpHaJIOB OT KOPPO3HUH

1.PaccuunTaiite BpeMs, HEOOXOIUMOE JIJIsI TTOJTYYCHHS
10 T Ni- METaJUTMYECKOTO TTOKPBITHS HA JKEIE3HON
JIeTaJIH IEKTPOIN30M BotHOTO pacTBopa NiSO4 mpu
TOKE, PAaBHOM 5 A U KaTOAHOM BBIXOJIOM I10 TOKY,
paBHOM 65%. [Ipennoxxure NOAXOAAMIMNNA MaTEpHUa
a”Hoga. Hanuimure ypaBHEHUs 3JIEKTPOAHBIX
niporieccoB. Omegem. 168,6 MUHYT, aHO —
HUKEJIEBBII..

3HaTh: OCHOBHBIC XapaKTEPUCTUKU
OKHUCITUTEIIbHO-BOCCTAHOBUTEIIbHBIX
CHCTEM, KJIaccu(hUKaIuio
JNEKTPOXUMHUYECKHX  CHCTEM, HX
NPaKTHYECKOE UCIIOIb30BaHUE

1.Onpenenure TEPMOIUHAMUYECKYIO BO3MOKHOCTD
IEKTPOXUMUYECKON KOPPO3UU M3MICIHS U3 JIATYHU
Zn/Cu B obeckucnopoxxerrnom pactsope 0,1 M NaCl
pY KOMHATHOM Temrieparype. Hanwuimwure ypaBHEHUs
AQHOIHOTO M KaTOJIHOTO MporieccoB. CKOJIBKO U KAaKOTO
KOMIIOHEHTA Pa3pyLIUTCs, €CIIH B Pe3yJIbTaTe
BBIIIEHTCS 5,6 Mi1 Bogopoaa(H.y.) Omeem. Koppo3sus
BO3MOJKHA C BBIZICIICHHEM BoJiopoja. Macca
OKHCJIEHHOTO Zn paBHa 16,4 mr.

VYMeTh: o0ecrieynBarb COOIIOJIEHUE
DKOJIOTUYECKON  0€30IIacHOCTH  Ha

1.Paccunraiite D/IC Mn/Cu ragisBaHHYECKOTO
snemenTa npu 298 K u akTuBHOCTH

IIPOU3BOJCTBE " IUTAHUPOBATH MOTEHIHAJIONPEISNIAIOMX HOHOB KaTtona 10-4
AKO3alIUTHbIE MEPOIPUATHS u MoJtb/11, anoaa 10-2 monw/in. CocTaBbTe YpaBHCHHUS
MEPONPHUATHSL  TIO  DHEPro- W JIEKTPOHBIX MPOLIECCOB U TOKOOOpa3yromien
pecypcocOepeKeHuI0 Ha peakuuu.

IIPOU3BOJCTBE

YMeTb:  IPOBOAUTH  XUMHYECKHUU 1.PaccunTaiite Bpems, HEOOXOAUMOE JIJIsl TIOTyYEHUS

HKCIIEPUMEHT 0 33JaHHON METOJIHKE,
00paboOTKy M aHAJIU3 TOJYYCHHBIX
pe3yNnbTaToOB C MPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTUYECKOTO ammapaTa

10 r Ni- MeTaNIn4ecKOoro MOKPBITHS Ha jKeJIe3HON
JIETalIu 3JIEKTPOJIN30M BoJIHOTO pacTBopa NiSO4 npu
TOKE, PAaBHOM 5 A U KaTOAHOM BBIXOJIOM I10 TOKY,
paBHOM 65%. IIpennoxxute MOAXOAAIINI MaTepua
aHoja. Hamuimure ypaBHEHHS SJEKTPOIHBIX
riporieccoB. Omeem. 168,6 MUHYT, aHOJ — HUKEJICBBIM.

Onucanue MIKAJbI OLEHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIIOJIHEHO
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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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