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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

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

~ CBefleHuA 0 EﬂduEﬂbui(L;’Terﬂng g H'B.
nageney .B.
HpeHOI[aBaTeJIL WaeHTuduraTop Re9c42de9-KuleshovNV-bc390edq Ky_]'[eI_HOB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenewun o Brapensue L3N M3aKn I[ C
o0OpasoBarebHON i Brageney XonoAHsii O.C. T .
POrpaMMBbI - Ml Waenmndnratop RObac9dac-KholodnyD5-6393810 XOJIOIHBIN
(OIKHOCTBD, yUeHasl CTENeHb, (moamucs) (pacuudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
3 w CseneHunn o enagensue L3N M3K A.B.
aBCAYIOIINHU Bragenen CIaBUHCKNA A.3. .
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTUdMKaTOp R99b3b9%ab-SlavinskyAZ-c08f5214 CHaBI/IHCKI/H/I
(IOIKHOCTD, yUeHasl CTENeHb, (moamucs) (pacmudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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-1 crioco6eH UCImoab30BaTh MOJ0KEHHS, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEUICHUs 3a/1a4 HH)XCHEPHOU JeATEIbHOCTH
N]I-1 3naeT ¢pyHIaMEHTAIBHBIC 3aKOHBI IPUPOJIBI 1 OCHOBHBIE (PM3MYECKUE MATEMATHICCKUE
3aKOHBI

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. lanpBanmueckuii snemMeHT. Inekrposins. Kopposus meraminos (KonrponsHas padota)
2. llepuoanueckas cuctema 3neMeHToB. CTpoeHHe aToMa. DJIEMEHTHI CTPOCHUS MOJIEKY -
METO/I MOJIEKYJISIPHBIX OpOuTasei, MeTo ] BaleHTHBIX cBs3el (KonTpospHas paboTa)
3. PacTBOpHI 31ekTponuToB. Bonopoansiit mokazarens (KontponsHas pabota)
4. DHepreTuKa XMMHUYECKUX MPOILECCOB. DIEMEHThI XUMHUYECKOW TEPMOAMHAMUKH.
OcHoBHbIE TOHATUS XUMHUYecKol KuHeTHku (KoHTponbHas padoTta)

BPC nucuuminHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunekc KM- | KM- | KM- | KM-
Paznen nucuuniainHb KM- 1 5 3 4

Cpox KM: 4 8 12 16

OCHOBHBIC 3aKOHBI XMMHH. CTpOCHI/Ie BCIICCTBA. SHCKTpOHHOC
CTPOCHUC aTOMOB. HepI/IO,I[I/I‘IGCKaﬂ cucremMa 2JICMCHTOB.
XHMHUYECKas CBA3b.

OcHoBHbIE 3aKOHBI XUMUHU. CTPOECHHE BEIIECTBA. DIEKTPOHHOE
cTpoeHue atoMoB. [leproanueckasi cucteMa 3J€MEHTOB. +
XUMHYECKASA CBI3b.

OO0111e 3aKOHOMEPHOCTH XMMUYECKUX MpoLeccoB. OCHOBBI
XUMHUUYECKON TEpMOAUHAMUKH. OCHOBBI XMMHUYECKON KUHETHKH.

OO0111e 3aKOHOMEPHOCTH XMMUYECKUX MpoLeccoB. OCHOBBI
XUMHUUYECKON TEpMOAUHAMUKH. OCHOBBI XMMHUYECKON KHUHETHKH.

PactBopsl. Bonopoausiil mokasareins cpeast pH.

PactBoprl. Bogopoansiii nmokazarens cpenbl pH. +

SJ'IGKTpOXI/IMI/ILIeCKI/Ie IIPONLECCHI. XUMHUYeCKHE NCTOYHHUKH TOKa.
SHCKTpOJ'II/IB. KOpp03I/I$I MCTAJUUIOB U 3aIIMTAa OT KOPPO3HH.

SJ'IGKTpOXI/IMI/I‘IeCKI/Ie IIPpONLECCHI. XUMHUYeCKHe HCTOYHNKH TOKA.
SHCKTpOJ'II/IB. KOpp03I/I$I MCTAJUIOB U 3alIMTa OT KOPPO3HH.




\ BecKM:| 25 | 25 | 25 | 25 |
$O6m1as yacts//1s1 MPOMEKYTOUHON aTTecTauud




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
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIlK-1 N-lomx-1 3Haer | 3HaTh: [lepuoauueckast cucrema 3neMeHToB. CTpoeHHEe aTOMa. DJIEMEHTHI
dbyHIaMeHTallbHbIE 3aKOHBI | OCHOBBI TEXHUKHU CTPOCHHS MOJIEKYJI - METO/I MOJIEKYJISIPHBIX OpOUTalieil, METO/ BaJICHTHBIX
OpUPOIBl U OCHOBHBIC | O€30MACHOCTH U MPABHIIA cszeit (KonTponbHas padoTa)
buznueckue MIPOBEICHUS SKCIIEPUMEHTA B | DHEPreTHKa XMMHUYECKHUX MPOIECCOB. DJIEMEHTh XUMUYECKOM
MaTeMaTHYECKUE 3aKOHBI XUMHAYECKOH J1Tab0paToOpuu TepMoAHAMHUKH. OCHOBHBIC IMMOHSATHS XUMUYCCKOW KHHETUKH
WCTOYHUKU HaydyHO-yueOHo | (KoHTponbHas paborta)
nHpopmanuu (YIeOHUKH, PactBops! anexktponutoB. Bogopoansiii nokazarens (KontponbHas padota)
CIPaBOYHHKH, 0a3bl lNanpBannyeckuit aneMeHT. Dnekrponus. Kopposus meramios
JAaHHBIX ) [10 U3yYECHHBIM (KonTposbhas paboTta)
paznenaM JUCIUILTAHBI
XapaKTEPUCTHKH
OKHCIIUTEIBHO-

BOCCTAHOBUTEIIBHBIX CHCTEM,
Croco0bl pacyera
AJIEKTPOIHBIX MOTEHITHAJIOB,
KJ1accu(UKaLuio
AIEKTPOXUMUIECKUX
CHCTEM, UX MPAKTHYECKOE
UCTIOJIb30BAHMUE, 3aKOHBI
dapajes;, XUMHUYECKHUE
WCTOYHHUKH TOKA,
AJIEKTPOIIN3

CBOMCTBa PacTBOPOB,
CIOCOOBI BBIPAKEHUS
KOHIICHTPAIIMU PAaCTBOPOB,




pacTBOPBI CUIIBHBIX U
CJ1a0bIX IEKTPOJIMUTOB,
BOJOPOJHBIN IT0KA3ATENb
Cpelbl, THIPOJIN3 COJIEH,
MaJIOpaCTBOPUMBIE
COCUHEHUS

OCHOBHbBIE KUHETHYECKHUE
3aKOHBI M 3aKOHOMEPHOCTH
IIPOLIECCOB, PUHIIHIIBI
KMHETUYECKUX PacueTOB
OCHOBBI XUMUYECKOHN
TEPMOAVUHAMMKY, IPUHLIUIIBI
TEPMOJIMHAMUYECKUX
pacyeToB, KPUTEPUHU
BO3MOKHOCTH
CaMOIIPOU3BOJILHOTO
MIPOTEKAHUS XUMUYECKHUX
MIPOLIECCOB, XUMUYECKOE
paBHOBECHE

THUIIBI XUMUYECKOU CBSA3H,
METOJ, MOJIEKYJISIPHBIX
opOuTanei, MeToa
BAJICHTHBIX CBSI3€M, TBEP/BIC
BEILECTBA, IIOHATHE O
30HHOU TEOPHUH KPHUCTAILIOB,
peanbHbIe KPUCTAILIBI,
COEIMHEHMS IIEPEMEHHOTO
cocrasa

MEePUOINYECKUI 3aKOH U
cucremy sieMeHnToB J1.1.
MenneneeBa, UX CBA3b C
JJIEKTPOHHOU CTPYKTYpPOH
aTOMOB, ITIEPUOANYECKOE




W3MEHEHUE CBOWCTB aTOMOB
3JIEMEHTOB M X COCTUHEHHI
OCHOBBI KBAaHTOBO-
MEXaHUYECKON MOJeNn
aroMa, MMOHATHE aTOMHOM
opOHTaNu, KBAaHTOBBIE
YHCIIa, TPUHITUATIBI
pacnpe/esieHus AIeKTPOHOB
B aTOME, CTpPOEHHUE
MHOT03JIEKTPOHHBIX aTOMOB
YMmeTs:

JIEMOHCTPHUPOBATH 0a30BbIC
3HAHUS B 00JIACTH XUMUH,
BBISIBJISITH XUMUYECKYIO
CYIIHOCTH TIPO0JIeM,
BO3ZHUKAIOIINX B XO€
npodeccrnoHaIbHOM
NeSITeNIbHOCTH; IPUMEHSTH
JUTSL UX pa3perieHus
OCHOBHBIE 3aKOHBI
€CTECTBO3HAHMUS, METO/TBI
TEOPETUUECKOTO U
IKCIIEPUMEHTAIILHOTO
WCCIIETOBAHMSI,
CaMOCTOSITEIILHO, ITOTIOJTHSATH
Y CUCTEMAaTU3UPOBATh
MpHUOOpPETEHHBIE 3HAHUS 1O
JTUCITUTLTAHE

OCYIIECTBIISTh MTOUCK,
XpaHeHue, 00paboTKy 1
aHaJIu3 UH(pOpMaLUU U3
Pa3TUYHBIX UCTOYHUKOB U
0a3 JaHHBIX 110 U3YYCHHBIM




pasnenam JUCHUILIUHBI,
MPEACTABIIATH €€ B
TpebyemoM dopMarte ¢
HCIIOIb30BaHHUEM
UH(POPMAIIMOHHBIX,
KOMITHIOTEPHBIX U CETEBBIX
TEXHOJIOTHH

oOecrieunBaTh COOIIOIEHUE
9KOJIOTHYCCKOM
0€e30I1acHOCTH Ha
MIPOU3BOJICTBE U
IJIAHUPOBATh KO3aITUTHBIC
MEPOTPUSITHS U
MEPOTIPUSITHS TI0 SHEPTO- U
pecypcocOepekeHnIo Ha
MIPOM3BOICTBE
o0OecrieynBaTh COOJIIOCHUE
MIPaBIJI TEXHUKHU
0e30IacCHOCTH,
WCII0Ib30BATh IPUEMBI
MEepPBOM MOMOIIH, METOIbI
3allUTHI B YCIOBUSIX
YPE3BbIYANHBIX CUTYAIINI
MIPOBOJIUTh XUMUYECKUM
SKCIEPUMEHT MO 33JJaHHOU
MeTOoAMKe, 00pabOTKy U
aHaJIM3 TTOTYYCHHBIX
pEe3yIAbTATOB C
MPUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTUYeCKOro armapara




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenueanus

KM-1. Ilepuoanyeckasi cucrema 3j1eMeHTOB. CTpoeHne aToMa. JjIeMeHThI CTPOEHUS!

MOJICKYJI - METOA MOJIEKYJISIPHBIX opﬁnTaneﬁ, METO/ BAJIEHTHBIX CBsI3eil

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpOobHOrO0 Meponpustusi B BPC: 25

IIpoueaypa npoBegeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BBINOJIHSAETCS 1O BapuaHTaM

OMJIETOB Ha IMMPAKTUYCCKOM 3aHATUU

KpaTkoe conep:kanue 3a1aHusi:

Pabora opueHTHpOBaHA Ha 3HAHKUE OOIUX 3aKOHOMEPHOCTEH XUMHUYICCKUX SIBIICHUH, 3aKOHOB
XUMHUYECKON TePMOJAMHAMUKH, SHEPTreTHUECKUX I(PPEKTOB XUMUUECKUX PEAKIIUil, YCIOBUH U
3aKOHOMEPHOCTEH XMMUYECKOTO PABHOBECHS, MEXaHU3MOB M 3aKOHOB ITPOTEKAHUS

XUMHNYCCKUX peaKHI/Iﬁ

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: UCTOYHHUKHU HAY4HO-
yueOHoi nHpopMmaruu (ya1eOHUKH,
CIIPAaBOYHMKH, Oa3bl JaHHBIX) 10
U3YYCHHBIM paszzaenam
JVCIIATUTHHBI

1.

C TOYKM 3peHMA MeToAa Ba/IeHTHbIX CBA3EM, onpeaenuTe Tmn
rmépuansaumm (ecnm ectb) aToMHbIX opbuTtanei
LueHTpanbHoro atoma B monekyne CHCI3 (LeHTpanbHbIA aTom
- C). 3anuwuTe rpadpuyeckyro Gopmyny KpaTKoM SNEKTPOHHOM
KOHOUrypaLmMm aTOMOB MOJIEKY/IbI, C Y4ETOM rMbpunamsaumnm
LEeHTpanbHOro atoma. MoKaKute NPOCTPAHCTBEHHYIO
CTPYKTYPY MoneKybl. Onpeaennte NoNapHOCTb CBA3EN B
Mmonekyne. YKaxkute nonsapHan Uamn HenonspHana gaHHas
MONEKYNa.

2.C TOYKM 3peHHs] METO/1a MOJIEKYIISIPHBIX OpOUTaseH,
n300pa3uTe YHEPreTUUECKYI0 TUarpaMMy MOJIEKYJIbl WU
noHa C2-, mpuBEeINUTE CBSI3BIBAIOIINE U PA3PHIXJIISIONINE
opOUTaNU U 3aM0JHUTE UX AJIeKTpoHamMu. OOOCHYHTe
BO3MOYXHOCTb WJIM HEBO3MOKHOCTb CYILIECTBOBAHUS
MOJIEKYJIbl WJIA NOHA, YKAXKUTE MOPAJOK CBA3H. Y KaXKUTE
MarHMTHbIE CBOMCTBA (IMaMarHeTU3M, apamMarHeTu3M)
MOJIEKYJIbl WJIM NOHA, €CJIA CYLLIECTBOBAHUE YaCTHULIBI
BO3MOXHO ¢ TOYKH 3peHust MMO.

3HaTh: NEPUOAMYECKUN 3aKOH U
CHUCTEMY 3JIEMEHTOB JINYE
MengeneeBa, uUX  CBA3b  C
AJIIEKTPOHHON CTPYKTYPOUl aTOMOB,
[IEPUOIUYECKOE HU3MEHEHUE
CBOWCTB aTOMOB 3JIEMEHTOB U HX
COCIMHEHUN

1.3anummre Gpopmyiny 3JIeKTPOHHON KOHUTYpaIH
aToMa syieMeHTa ¢ koopauHatamu B [ICD (3, V A) B
OCHOBHOM COCTOSIHUHU B (hopMare ([...|nsx uiu
[...]nsxnpy wnH [...](n-1)dnsx). Ykaxxute KBaHTOBBIE
gucna (n, 1, ml, ms) ans dopmupyromiero JeKTpoHa.
VYKaKuTe 3JIeMEHThI-aHAJIOTH. 3aluIINTe rpadUuecKyro
(bopMyiTy KpaTKOH 3JeKTPOHHOM KOH(PUTypaluu aToma
3JIEMEHTa B OCHOBHOM U BO30YKJI€EHHOM COCTOSTHUU
(BO30Y>KAEHHBIX COCTOSHUSX) M HA 3TOM OCHOBaHUHU
YKa)KUTE BO3MOXKHBIE BaJICHTHOCTH. 3aIUIITNTE KPATKYIO
JIEKTPOHHYIO KOH(PUTypaIMio 0JJHOATOMHOTO HOHA
ATOTO DJIEMEHTa ¢ (HOPMAITBHBIM 3apsiioM +3.




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHkKa "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJaHue TIPEUMYIIECTBEHHO BBITIOJIHEHO

KM-2. DHepreTruka XuMHYeCKHX NPOLECCOB. DJIeMeHThI XHMHYeCKOMH

TEPMOAUHAMHUKH. OcHOBHBIE NOHATHS XUMHY€CKOIi KHHETHKH

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B bPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BbINOJIHSAETCS 1O BapuaHTaM

OMJIETOB Ha IMMPAKTUYCCKOM 3aHATUU

KpaTkoe conep:kanue 3a1aHusi:

Pabota opuenTHpoBaHa Ha 3HAHUE 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH XMMUYECKUX SIBIICHUN
U TIPOIIECCOB, OCHOB XMMHUYECKOI T€PMOIMHAMUKHU, TPUHIIUIIOB TEPMOIMHAMHUYECKHIX
pacyeToB; OCHOB KMHETHYECKHX 3aKOHOB U 3aKOHOMEPHOCTEH MPOIIECCOB, IPUHITUIIOB

KHHCTUYCCKUX PACUCTOB.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh. OCHOBHBIC KHHETHYCCKHE
3aKOHBI n 3aKOHOMECPHOCTHU
mponeccos, MIPUHIIUIIBI
KHMHECTUYCCKUX PaCuUCTOB

1.Onpenenute 001acTh TEMIIEPATYP, IPH KOTOPBIX
BO3MOKHO CaMOIIPOHM3BOJILHOE TIPOTEKAHNE PEAKIHH
C2H4(r)+H2(1)«C2H6(T) B ipsiMOM HamnpaBleHUH MPU
CTaHJAPTHOM COCTOSTHUH BCEX peareHToB 0e3 yueTa
3aucumoctd DrHO u DrSO ot Temnepatypsl. [loctpoiite
rpaduk 3aBucumoctu DrGOT=f(T).

3HaTh. THUIBI XHMHYECKOH CBS3H,
METO/I MOJIEKYJISIpHBIX OpOuTasneu,
METO/l BAJICHTHBIX CBS3EH, TBEP/IbIE
BEIIlECTBA, IIOHATHE O 30HHOM
TEOPUU  KPUCTAIIOB, peajbHbIC

1.C ToukM 3peHHst MeToJa MOJIEKYJISIPHBIX opOUTaeH,
M300pa3uTe SHEPreTUUECKYIO AUarpaMMy MOJIEKYJIbI U
noHa Ne2+, IpuBEeUTE CBI3BIBAIOIINE U PA3PHIXJIAIOLINE
opOUTaNU U 3aNIOJTHUTE UX 3eKTpoHaMu. OOoCHYHTE
BO3MO>XHOCTb WJIM HEBO3MOKHOCTb CYILIECTBOBAHUS

KPHUCTAILIIBL, COETMHEHUS MOJIEKYJIbl WJIM MOHA, YKAXKUTE MOPAJOK CBS3U. YKaXKHUTE

NIEPEMEHHOT0 COCTaBa MarHuTHBIE CBOIMCTBA (IMaMarHeTu3M, napaMarHeTHs3M)
MOJIEKYJIbl WJIM MOHA, €CJIH CYILIECTBOBAHUE YACTHIIbI
BO3MOXHO ¢ TO4KH 3peHust MMO.

YMeTs: o0OecrieunBaTh 1.Bei6epute mo0yto TemnepaTypy U3 001acTi

cobiroeHue HKOJIOTHYECKOU CaMOIIPOU3BOJIBHOTO MPOTEKaHUs peaKLIUu

0€30MacHOCTH Ha NPOU3BOJICTBE U CO(r) + H2 (1) « C(x) + H20(T) B mpsiMOM HamnpaBlIeHUN

IUIAHUPOBATh 9KO3alIUTHBIE U PacCYUTANTE PABHOBECHBIE KOHLIEHTPALIUN

MCPONPUATHA U MCEPOIPHUATUA I10
DHEPro- U PeCypcocOEPEeIKEHUIO Ha

ra3000pa3HBIX PEareHTOB, €CIM HX UCXOIHBIS
koHneHTpanuu 66Ut paBHbl C(CO(T))=0,6 MoIb/1,

10




MIPOU3BOICTBE C(H2(1))=1 monp/n u C(H20(r))=0,2 mosb/1.
[Ipennoxute cnocoObl yBEIMUEHHUS BBIXOAA TPOTYKTOB
IIPUBEJCHHON XMMHUYECKON peaKLUi B COOTBETCTBUU C
npuHuunom Jle [larense.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITU 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-3. PacTBoOpbI 2J1eKTPOJIMTOB. BomopoaHbiii moka3areib

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KonrponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHs] KOHTPOJbHOr0 Meponpusitusi: PaGora BBINMOIHSAETCS MO BapuaHTaM
OMJIETOB HA MPAKTUYECKOM 3aHATUU

KpaTKOC CoA€CpKaHUuE 3alaHUA:
Pabora OpPHUCHTHPOBAHA HA U3YUCHUC CBONCTB pacTBOPOB U UX OCHOBHBIX XapPaKTCPUCTHUK,

MCTOJOB ONPCACICHUA U OLUCHKHU 3TUX XapaKTCPHUCTHUK.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: CBOMCTBA  pacTBOPOB, 1.ITpu yBenuueHun temmeparypsl peakuuu (nA—mB) ot

CHoco0bI BBIPAKCHUS T1=298 K no T2=350 K koHcTaHTa cCKOpOCTH

KOHIIEHTPaLHK1 pacTBOpOB, yBeanumiack oT kT1=4,3.10-4 c-1 no kT2=5,7.10-4 c-1.

pacTBOpbl CHJIBHBIX U CJIA0BIX PaccunraiiTe SHEPrUIO aKTUBALMU 3TON PEAKIIHH.

JJIEKTPOIUTOB, BOJOPOJIHBIN VYKaxxute NMOpsAIOK peaKuu 10 BEIIECTBY A.

NOoKa3arenb  Cpelbl, T'MAPOJIU3 Paccunraiite KOHIIEHTpaLMIO BeniecTBa A Npu

COJICH, MajiopacTBOPUMBIE temriepatype T2=350 K gepe3 10 munyT nocsie Hadana

COEIMHEHUS peakuu, eciiy HadajabHasi KOHLIEHTpalKs BelecTsa A
coctaBysuia CO(A) = 0,4 Momb/1.

YMeTs: obecrieunBaTh 1.Paccunraiite Bogopoauslii nokasarens pH pactBopa

COOMO/ICHNEe  TIPaBUJI  TEXHHUKHU NH40H, ecnu maccoBas nosist paBaa wB=0,15 %, a

0e30MacHOCTH, HCIIOJIb30BaTh IIOTHOCTH T = 1,08 r/MIL.

MpUEMbI TIEPBON MOMOILIH, METOAbI

3aILUTHI B YCIOBUAX

YpE3BBIYANHBIX CUTYALNI

YMeTb:  OCYLIECTBIIATH  ITOMUCK, 1.Kax uzmenurcst pH pactBopa HNO3 ¢ maccoBoit noneit

XpaHeHue, o0paboTKy W aHaau3 wB=0,04 % u nnmotHOCTHIO 1=1,1 T/MJI TIpM AOOABIEHNH K

uHpOpMALlUM M3  PA3IUYHBIX Hemy NaCl o konnentpauuu (NaCl) 0,05 mons/n?

HUCTOYHUKOB U 0a3 JaHHBIX IO
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M3Y4YE€HHBIM paznenam
JTUCIUIUIMHBI, TPEICTABIATh €€ B

TpeOyeMoM dbopmate c
HCIIOJIb30BaHUEM
MH(OPMAaLIMOHHBIX,
KOMITBIOTEPHBIX u CETEBBIX
TEXHOJIOTUI

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoHenus 3Hanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu eblnonenus 3Hanus: OLeHKa "Xopouio" BbICTaBIsAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Ouyenxa: 3

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 33JJaHUE NPEUMYIIECTBEHHO BBIIIOJHEHO

KM-4. I'anbBann4veckuii 3jieMeHT. Jiektposu3. Koppo3ust merasion

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIbHOIO Meponpusitusi: PaGoTa BbINONHSAETCS MO BapuaHTaM

OMJIETOB Ha IMMPAKTUYCCKOM 3aHATUN

Kparkoe conep:kanue 3aaHus:

PaGota OpUCHTHPOBaHA HA OCHOBHBIC XapPAKTCPUCTHKHU OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
CHUCTEM, KHaCCI/IQ)I/IKaI_II/IIO QJICKTPOXUMHNYCCKUX CUCTCM, UX MPAKTUICCKOC UCIIOJIb30BAHUC,
OCHOBHBIC 3aKOHOMCPHOCTH MPOLECCOB KOPPO3UU MCTAJJIOB U 3aIMUTHI KOHCTPYKIIHMOHHBIX

MaTCepHraJIOB OT KOPPO3UH.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: OCHOBBI KBaHTOBO-
MEXaHWYEeCKOM MOJESIH  aToMa,
MOHSITHE  aTOMHOW  OpOuTaNH,
KBAHTOBBIC qucia, HpI/IHHI/IHLI
pacrpeneneHus  JJIEKTPOHOB B

1.MosHo nmu pactBoputs B 2 rpamma CaSO4 B 1n
pactBopa, coaepkamiero KCl ¢ konuentparueit 0,05
MOJIb/1?

aToMe, CTpOEHHUE
MHOT'03JIEKTPOHHBIX aTOMOB

3HaTh: OCHOBBI TEXHUKH 1.Paccunraiite pH pactBopa NiCl2 ¢ maccoBoii moseit
0€301acHOCTH u IpaBuia wB=0,02 % u nnotHocThIO 1=1,2 T/MJI.

NPOBEJEHUS  DKCIEpUMEHTa B
XUMHUYECKOH JIabopaTopun

3HaTh: OCHOBBI XUMHUYECKOH
TEPMOIMHAMHUKH, TIPUHITUITBI
TEPMOIMHAMHYCCKHAX pacueTos,

1.«QnekTposal» raTbBaHUYECKOTO AIEMEHTA —
HUKeNeBbIN ¢ KoHneHTparueit Ni2+=0,01 mons/m,
«Qnektpon2y - Bogopoanbiil ¢ pH=8 u p(H2)=1 A1m.
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KpUTEpUU BO3MOKHOCTH
CaMONPOU3BOJIBHOTO  MPOTEKAHUS
XUMHYECKHUX IPOIIECCOB,
XUMHUYECKOE PAaBHOBECHE

Kakoii u3 371eKTpo10B ABISIETCA KaTOAOM, a KaKOi
aHOJOM? 3anMIINTE MOJypeaKuy Ha dIEKTpoaax
TOKOOOpa3yromyro peakiuo ganHoro ['D. Paccuunraiite
paBHoBecHYr0 DJIC. Kakoii ra3 u B kakoM o0beme
BBIICTTUTCS (UJIU MOTJIOTUTCS) 3a 1 yac, eciau macca
«Qunektponal » n3MeHunach (yKaxure, yBeJIMUMWIach WK
yMeHbIMIAach) Ha 29 rpamm. [IpuBeauTe cxemy 3TOro
I'D 1 nokaxute X011 NOJIIPU3ALUOHHBIX KPUBBIX.
[Touemy Hanpspkenue ['D ke DC?

3HaTh: XapaKTePUCTUKU
OKHCIIUTEIIFHO-

BOCCTaHOBUTEIIbHBIX CHCTEM,
CIOCOOBI  pacdera 3JEKTPOIHBIX
MOTEHIINAJIOB, KIIACCH(PUKAIUIO
JNIEKTPOXUMHUYECKUX CHUCTEM, UX
NPaKTUYECKOe UCTIOJIb30BaHUE,

3aKOHBI dDapaz[e;I, XUMHNYCCKHUC
HCTOYHHKHU TOKA, SJICKTPOJIM3

1.«Onextpoxal» — xkucnoponuslii ¢ pH=4 (naBnenue O2
paBHO 1 at™m), «DIEKTPOI2» — MEIHBIN C KOHIICHTPAIHEH
noHoB Cu2+ paBuoit 0,04 monw/n. Paccunraiite
PaBHOBECHBIE MOTEHIIUANBI 3TUX EKTPo10B. Kakoii
3JEKTPO]I ABJISIETCS] KATOJO0M, a KaKOol aHOJ0M?
Hanummure ypaBHeHuUs: moaypeakuui u
TokooOpasyromyto peakuuto (TOP). Hanummre cxemy
raiibBaHu4yeckoro snemenTa (I'9), cocraBneHHOro U3
3TUX 3JeKTpoAoB. Paccuuraiite paBHoBecHyto DJC
nanHoro I'9. 3a 4 gaca pabotel I'D Ha «Dnekrpoael»
[IpeTepIeso XuMU4Yeckoe rpespaieHue 5,6 mi O2
(YKaxkuTe, MOTJIOTUIIOCH UITH BBIJCIUIIOCH, HA OCHOBaHHUH
pacyeTa paBHOBECHBIX MOTCHIIMAIOB). Y BETUYHIIACh UITU
YMEHbIIIUJIACh MIPH 3TOM, U Ha CKOJIKO, Macca
«Qnekrpona2»? Kakoe KOIMUECTBO 3JIEKTPUUECTBA
3aTpavyeHo Ha 3To npeBpaieHue. Paccuuraiite Tok ['D u
MTOKAXHUTE XOJ[ TOJISIPU3AIMOHHBIX KPUBBIX.

YMeThb: JeMOHCTPUPOBATh 0a30BbIC
3HaHUA B O0JacTH  XHMMHH,
BBISIBJISITH XMMHUYECKYIO CYIIHOCTh
npoOjeM, BO3HHUKAIOIIUX B XOJE
npohecCHOHANBHON 1eATETbHOCTH;
NPUMEHSTh I HX pa3perieHust

1.Paccuuraiite 3/IC Mn/Cu rajapsBaHHYECKOT0 3JIEMEHTA
ripu 298 K 1 akTUBHOCTH MOTEHIIUAJIONIPEAETISIOLINX
noHOB Katona 10-4 moaw/i, anoga 10-2 MoIb/1I.
CocraBbTe ypaBHEHHUS JEKTPOJIHBIX MPOIECCOB U
TOKOOOPa3yIoIIeil peaknu.

OCHOBHBIC 3aKOHBI
€CTEeCTBO3HAHMS, METOIbI

TEOPETUYECKOTO u

AKCIEPUMEHTAIBHOTO

HUCCIICJIOBAHUS, CaMOCTOSITEIbHO,

MOMOJHATh M CUCTEMaTU3UPOBATh

pUOOpEeTEHHbBIE 3HaAHUS o

JTUCITATIIINHE

YMeTp: NpOBOJHUTH XUMHUUYECKUU 1.Paccunraiite Bpems, HeoOxoaumoe s nonydeHus 10
SKCIIEPUMEHT o 3aJaHHOMI T Ni- METAIITUYECKOTO MTOKPBITHS Ha JKEJIE3HOU JETaH

METOMKe, O00paboTKy M aHalu3
MOJYYCHHBIX  pe3yJIbTaTOB  C
NPUBJICUYEHHUEM COOTBETCTBYIOILIETO
MaTeMaTHYeCKOro anmapaTa

JIEKTPOIM30M BoJgHOTO pactBopa NiSO4 mpu Toke,
pPaBHOM 5 A M KaTOJHOM BBIXOJIOM IO TOKY, PABHOM
65%. Ilpeqnoxure NOAXOASAIINN MaTepral aHo1a.
Hanummre ypaBHEHUS 3JIEKTPOIHBIX MTPOLIECCOB.
Omeem: 168,6 MUHYT, aHOJ — HUKEJIEBBIH..

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "Xopouio" BEICTaBISETCs €CIu
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE NMPEUMYILECTBEHHO BBITIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

DK3aMeHaAIMOHHEIHN Ounet Ne6

1. 3anummuTe GopMyIiTy FJIEKTPOHHONM KOH(PUTYpaIluu aToMa dJieMeHTa ¢ KoopauHaramu B [1CD
(3, VII A) B ocHOBHOM cocTostHUH B popmarte ([...|nsx wid [...]|nsxnpy win

[...](n-1)dnsx). YkaxuTe kBaHTOBBIC YKca (n, 1, ml, ms) ayis popmMupyroiero 3yekTpoHa.
VYKaxuTe 31eMEHThI-aHAJIOTH. 3alUIINTe TpaguuecKyto GopMyny KpaTKou IEKTPOHHON
KOH(UTYypally aToMa 3J€MEHTa B OCHOBHOM U BO30YKJIE€HHOM COCTOSIHUU (BO30YKIE€HHBIX
COCTOSIHUSIX) U HA 3TOM OCHOBAHHUU YKQ)KUTE BO3MOXKHbBIE BAJIEGHTHOCTU. 3aIUILIUTE KPATKYIO
AIEKTPOHHYIO KOH(PUTYpaIUIO 0IHOATOMHOTO HOHA 3TOTO 3JIEMEHTa ¢ (POPMAaTBLHBIM 3apsI0M
+5.

2. C TOUYKH 3pEeHUS METOJIa MOJIEKYIIAPHBIX OpOUTase, n300pa3uTe IHEPreTHIECKYIO
Jarpammy MoJieKydibl Wi noHa O2, IpUBEIUTE CBA3BIBAIOIINE U PAa3PhIXJIAIONINE OpOUTAIN U
3aIoJIHATE UX AMeKTpoHaMu. OOOCHYITe BOZBMOKHOCTh MJIM HEBO3MOKHOCTh CYIIECTBOBAHUS
MOJIEKYJIbI WJIM MOHA, YKAXKUTE OPAJOK CBSI3U. YKaXKUTE€ MarHUTHbIE CBOMCTBA
(ImamMarHeTusM, mapamMarHeTU3M) MOJIEKYJIbI UM UOHA, €CIIH CYIIECTBOBAHUE YaCTHUIIBI
BO3MOKHO C TO4kH 3peHust MMO.

3. Bpems nonymnpeBpanieHus HeKOTopoi anemenTapHou peakunn A—B+C cocraBusier 15
MUHYT. PaccunraiiTe Bpemsl, 3a KOTOpOE€ KOHLIEHTPALIHUS HCXOJHOTO BEIIECTBA YMEHBIIUTCS B
20 pa3 1Mo CpaBHEHHUIO ¢ IEPBOHAYANLHOM. BO CKOJIBKO pa3 yBeTUUUTCSA CKOPOCTh ITOM
peakuuu npu ysennueHun temieparypsl ¢ 300K no 360K, ecnu sHeprus aktuBauuu pasHa 90
KJIx.

4. Paccunraiite pH pactBopa NaOH u pacrBopa NH4OH (1Byx pa3zHbIX pacTBOPOB), €CIIU AJIs
o06oux pactBopoB wB=0,12 %, a mnotHOCTh I = 1,14 /M7

5. «OnexTpoal» raapBaHNYECKOTO 3JIEMEHTA — IIMHKOBBIN ¢ KOHIleHTparuen Zn2+=0,001
MOJIB/J1, «AneKTpo2» - Bopopoanblid ¢ pH=6 u p(H2)=1 Atm. Kakoit u3 31eKTpo/10B sBIsETCS
KaToJI0M, a Kakoi aHo0M? 3alUIINTe MOJypeakiui Ha 3JIEKTPOAaX TOKOOOPa3yIOIIyIO
peakuuto nanHoro I'D. [IpuBeaure cxemy JaHHOTO TaJbBaHUYECKOTO AeMeHTa. Paccunraiite
paBHoBecHyto DJIC. Kak nzmenutcs macca «9nexktpoaal» (yBeTUUUTCS UM YMEHBIIUTCS),
€CJIA Ha «QJIEKTpoJIe2» PETEPIEIIO NPEBPAILEHUE (YKaXKUTE, BBIACINIOCH WIH MTOTJIOTUIIOCH)
5,6 1 raza. [lokaxure xo1 MoASpU3aLMOHHBIX KpUBBIX. [louemy Hanpsxkenue I'D nuxe DC?

IIpouenypa npoBenenust
DK3aMeH MPOBOAUTCS B MUCBMEHHOU (hopMme.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbH AN 08
0CBOCHUA OUCUUNIUHDI

1. Komnerenuusi/Muaukarop: V/1-1lonk-1 3Haer pyHaaMeHTaIbHbIE 3aKOHBI IIPUPOABI U
OCHOBHbIE (DM3UYECKUE MATEMATUYECKUE 3aKOHBI

Bomnpocel, 3axanus
1.3anummmre GpopMyIy 3J1eKTPOHHOM KOH(UTYypaIlui aToMa 3JieMeHTa ¢ koopauHatamu B [1CD
(4, IV A) B ocHOBHOM cocTosiHuU B opMmate ([...|nsx wid [...|nsxnpy uiamu
[...](n-1)dnsx). Ykaxure kBaHTOBBIE uncaa (n, 1, ml, ms) 11 GopMUpyIOIIEro 3JIeKTPOHA.
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VYKaxuTe 3JIeMEHThI-aHAJIOTH. 3alUIINTe TpapuuecKyo GopMyny KpaTKOM JIeKTPOHHON
KOH(HUTyparuy aToMa 3JeMEHTa B OCHOBHOM U BO30YXJICHHOM COCTOSTHUU (BO30Y KIEHHBIX
COCTOSIHUSIX) U HA 3TOM OCHOBAHHUH YKQ)KUTE BO3MOXKHbBIE BAJIEGHTHOCTU. 3aIUILIUTE KPATKYIO

QJICKTPOHHYIO KOH(bI/Il"ypaHI/IIO OJHOATOMHOT'O HOHAa 3TOI0 3JIEMEHTA C (bOpMaJ'IBHBIM 3apsaa10M
+5.

2.C TOYKH 3pEHHUsI METO/1a MOJIEKYIISIPHBIX OpOHUTaseil, n300pa3uTe YIHEPreTHUECKYIO
JarpaMMy MOJIEKYJIbl MJIM HoHA Ne2+, IpUBeIUTe CBA3BIBAIOIINE M pa3phIXJIAIoIIne OpOuTaIn
Y 3aI10JIHUTE UX 3JIEKTpoHaMU. OOOCHYHTE BO3MOKHOCTb MJIM HEBO3MOKHOCTD CYILIECTBOBAHUS
MOJIEKYJIbI WJIX MOHA, YKa)KUTE NOPSAJOK CBSI3U. YKaKMTE€ MarHUTHBIE CBOMCTBA
(ImamarseTusm, apamMarHeTU3M) MOJIEKYJIbl UM UOHA, €CIIU CYIIECTBOBAHUE YaCTHUIIbI
BO3MOKHO C TOUkH 3penust MMO.

3.Paccunraiite S3HEPrUI0 aKTUBALUHU peakiny nA—mB, eciu KOHCTaHThI CKOPOCTH PEaKLUU
kT1=1,6.10-2 . momab-1. c-1 (mpu T1=667 K) u kT2=6,7.10-2 1. monb-1. c-1 (mpu T2=699K).
VYkaxuTe NopsI0K peakiuu mo BeniecTBy A. Paccunrtaiite KOHIIEHTPALIUIO BEllecTBa A Ipu
temriepatype T1=667 K yepe3 30 MuHyT mocsue Havajna peakluu, ey HayajlbHas
KoHIeHTpanus BeniectBa A cocrapisiuia CO(A) = 0.05 momnw/m.

4.MoxHo i1 pacTBopuTh B 2 rpamma CaSO4 B 11 pactBopa, cogepxaiero KCl ¢
koHuentpanueit 0,05 monb/n?

5.«DnekTpoaly» raTbBaHMYECKOTO JIEMEHTA — HUKEJIeBBIN ¢ KOHIeHTpanuend Ni2+=0,01
MOJIB/I1, «AneKTpoa2» - Bopopoanblii ¢ pH=8 n p(H2)=1 Atm. Kakoii 3 31eKTpo10B SABIsSETCS
KaTOJIOM, a Kakoi aHoAoM? 3alMIINTe NOJIypeakliy Ha JIEKTPOAaX TOKOOOPa3yoIlyto
peakiuto qanHoro I'D. Paccuuraiite paBHoBecHyto DJIC. Kakoii ra3 u B kakoM 00beme
BBIJICJINTCS (MJIM OTJIOTUTCS) 3a 1 yac, eciu Macca «iekTpojal» u3mMennnach (ykaxure,
YBEJIMYMIACh WM YMEHbIINUIAch) Ha 29 rpamm. [IpuBeaute cxemy atoro I'D u nokaxure Xo.
NoJISIpU3alMOHHBIX KpuBbIX. [louemy Hanpsixenue ['D vuxe 3C?

6.3anmummte GOpMyITy FIEKTPOHHOM KOHPHUTypalK aToMa 3JIEMEHTa ¢ KOOpIMHATAMHU B
nepuoudeckoil cucteme snemeHToB (3, VI, A) B ocHoBHOM cocTosiHuM B hopmate ([...]nsx
WM [...|nsxnpy uiy [...](n-1)dnsx). Ykaxure kBaHTOBbIE Uncia (n, I, ml, ms) ms
(OpMHPYIOLIET0 MEKTPOHA. YKAXKHUTE JIEMEHThI-aHAJIOTH. 3alHIIUTe rpaduuecKyro Gopmyny
KpaTKOH 3JIEKTPOHHOM KOH(UTypalK aToMa 3J1€MEHTa B OCHOBHOM U BO30YKJI€HHOM
COCTOSIHUY (BO30YK/IEHHBIX COCTOSIHUAX) U Ha ’TOM OCHOBAaHUH YKa)KUTE BO3MOKHBIE
BaJICHTHOCTH. 3alUIINTE KPaTKYIO 3JIEKTPOHHYIO KOHPUTypaluio 0THOATOMHOTO HOHA 3TOT0
3JIeMeHTa ¢ (popMabHbBIM 3apsaaoM +4.

7.Bpems nomymnpeBpaliieHus HeKOTOpo aneMeHTapHol peakiiun A—B+C cocrasnser 20
MUHYT. Paccunraiite BpeMmsl, 38 KOTOPOE€ KOHIIEHTPALAS HCXOJHOTO BEIIECTBA YMEHBIIUTCS B
10 pa3 no cpaBHEHUIO ¢ IEpBOHAYAIBLHOM. BO CKOJIBKO pa3 yBETMUUTCS CKOPOCTh 3TOM
peakuuu npu ysenudeHuu temneparypsl ¢ 290K no 320K, ecnu sHeprus aktuBanuu pasHa 80
kJK.

8.Paccumnraiite pH pactBopa NiCl2 ¢ maccoBoii goneit wB=0,02 % u miaotHOCThIO 1=1,2 T/MI1.
9.«Onextpoal» — kucnopoausiii ¢ pH=4 (naBnenue O2 paBHo 1 aT™m), «IMEKTPOA2)» — METHBIN
¢ KoHIeHTpanueit noHoB Cu2+ paBnoit 0,04 mons/n. PaccunraiiTe paBHOBECHBIE TOTEHITUABI
ATUX ANEKTPOAOB. Kakol ainekTpo ABISIETCSA KaTOJAOM, a Kakoi aHogoM? Hanumure
ypaBHEHMS MTOJypeakInii ¥ TokooOpa3zyromyto peakiuio (TOP). Hamumure cxemy
rajibBaHn4yeckoro snemeHTa (I'9), cocTaBneHHOTo U3 3TUX 3JeKTpoAoB. Paccunraiite
paBHoBecHyI0 DJIC nanHoro I'D. 3a 4 yaca pabotsl I'D Ha «3nexTposel» nperepneno
XUMHUeckoe npeppaiienue 5,6 i O2 (ykakurte, HOTJIOTUIIOCH HIIH BBIIETHIIOCH, Ha
OCHOBaHUU PACYETa PAaBHOBECHBIX ITOTEHIIMAJIOB). Y BEIMUNIACH UM YMEHBIIMIIACH IIPU ATOM,
Y Ha CKOJIBKO, Macca «nekTpoaa2»? Kakoe KoIu4ecTBO 3JIEKTPUYECTBA 3aTPAYeHO Ha 3TO
npeBpauieHue. Paccunraiite Tok I'D u nokaxxurte XoA MOJIIpU3alluOHHBIX KPUBbIX.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1 .Hanumure sekTpoHHbie GOpMyIibl aToMOB, oOpa3yronux mojekyiasl Cl2 , GeCl2 , CoCI2 .
[Tokaxxute MexaHu3M 00pa30BaHMsI YKAa3aHHBIX MOJICKYJI, ONPEACTUTE NOIIPHOCTD KaxkI0H
MOJICKYJIbI
OTBeTHI:
Hcnonws3oBatek Tabnuily Menaeneena /11 HAIMCAHUS SJIEKTPOHHBIX (OPMYJT JIEMEHTOB,
MpaBUJIa ONPEACICHUS BAICHTHOCTH JIEMEHTOB, ONIPEIEISITh POCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYJI [0 METO/Y BaJICHTHBIX CBS3EH, MOJISIPHOCTD CBA3EH U MOJIEKYII, TpaBHIIa
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,
HEMoJIsIpHasl.
2.Paccuuraiite pH pactBopa 0,03M H2SO4 . Byner nu npoTekats nporiecc rupou3a coju,
obpazoBanHoii B3aumojeiicteueM NH4OH u H2SO4 ? Hanmmure ypaBHEeHUE mporiecca
THIIPOJIN3a, JaliTe KaueCTBeHHYI0 oleHKY pH pacTtBopa conmu. Kak Oynet n3amensteest pH
pacTBoOpa COJIM NP YBEITUUYECHUU KOHIICHTPAIIUU?
OTBeTHI:
Hcnons30BaTh TEOPUIO CHIIBHBIX U CJIA0BIX 3JIEKTPOIUTOB ISl PACUETOB BOJIOPOJAHOTO
MOKAa3aTeNN CPeJibl.
Bepusiii orBet: pH=1,3; NH4+ + H20 <> NH40OH + H+; pH <7, cpena kucnas; npu
YBEIIMYCHUHU KOHILIEHTPA-IIUU COJH Cpefia CTaHeT Oosiee Kucoit, pH ymeHbImmTcs.
3.Kunertuka peakiuu nepBoro nopsjaka A(r) — 2B(r) u3ydanach MAaHOMETPUUYECKUM
MeroaoM. HauanbHoe cocTosinue cuctemMsl — BemectBo A ¢ pasienuem 40 klla. Yepes 11,5
MUH o0I1Iee JaBjieHue B cucteme yBenuuuiock Ao 60 klla. PaccunTaiite KOHCTaHTY CKOPOCTH
peakuuu.
OTtBeTsI:
OO01mure 3aKOHBI XUMUYECKOW KHHETUKH, 3aBHCUMOCTh CKOPOCTH PEAKITUH OT KOHIICHTPAIHH
peareHToB, 3aBUCIMOCTh CKOPOCTH PEaKIUU OT TEMIEPATYPHI.
Bepusriit otet: 0,001 c-1
4.Kakue peakiuu OyyT UMETh MECTO Ha HEPACTBOPUMBIX TpaUTOBBIX IEKTPOJaX MPH
anekTpoiuse a) pacmiaBa CaCl2 , 6) Boxnoro pactBopa CaCl2? Hanummure ypaBHEHUS
MIPOIIECCOB Ha AIIEKTPOAax s ciiydaeB a) u 0). CKoIbKO BpeMeHH MoTpedyeTcs AJis
BBIJICJICHHSI HA KATOJIE€ BEIIeCTBA, Maccoi 4 r mpu MpoTeKkaHuu Toka 1 A jist ciydaeB a) u 0)?
OTBeThI:
3aKOHBI TEKTPOXUMHYECKUX MPOIECCOB: ypaBHeHHEe HepHcra, 3akoH Dapanest.
Bepnpiii otBet: a) 5,36 u; 6) 107,2 u.

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakxmepucmuxu 8vlnoHeHus 3Hanus: PaboTa BRINONIHEHA B paMKaX "MPOJABHHYTOrO"
ypoBHs. OTBETHI JIaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUAN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUUTEIbHBIE
HEJIOCTATKU

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
Onucanue xapakmepucmuku 6blnoHeHus: 3uanus: PadboTa BeIIOIIHEHA B paMKax "moporoBoro”

YPOBH:I. OcHoBHas 4acThb 3aaHus BBIIIOJIHCHA BEPHO. HAa BOIIPOCHI er'Iy6J'IeHHOFO YPOBHHA
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy
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