®OHJ] OLEHOYHBIX CPEJCTB JUIA NPOBEJEHWUS IMPOMEJKYTOYHOM
ATTECTAIIAM OBYYAIOIIMXCS MO TUCHUTIIAHE (MOY.JIIO).

OO01ue cBeneHns

1. | Kadenpa

(bu3uKH, OMOJIOTHH U MH)KEHEPHBIX
TEXHOJIOTHI

2. | CrieuuajibHOCTD

21.05.04 «I'opHoe aes10»
cnemuagn3anua Ne2 «Ilox3zemHas
pa3padoTKa PyJIHbIX MeCTOPOKIAECHUIN»

3. | Aucuumimna (MOTyb)

b1.5.9 Xumus

KonuuecTBo sTanos GpopmupoBaHus
komnerenumii (J1E, pasnenos, Tem u 1.1.)

10

[lepeuenb KOMIETEHIMI

- TOTOBHOCTh C €CTECTBEHHOHAYYHBIX MO3UIUI OLEHUBATh CTPOCHUE, XUMHUUECKUNA 1 MUHEPATbHBIH
COCTaB 3eMHOU KOpbI, MOp(oIOrHdeckrne OCOOCHHOCTH M TE€HETHYECKHE THUIIBI MECTOPOXKICHUMN
TBEPJABIX TMOJE3HBIX HCKOMAEMbIX MPU PEIICHWU 3a/ad IO PAIMOHATHLHOMY U KOMIUIEKCHOMY
OCBOCHHMIO reopecypcHoro noreHnmana veap (OIMK-4)




KpI/ITepI/II/I H I1oKa3aTcii OLICHUBAaHUA KOMHCTGHHI/Iﬁ Ha Pa3JIMYHbIX 3TAIllaX UX (bOpMI/IpOBaHI/ISI

Kputepuu u nokasarejii OlleHUBAHUS KOMIIeTeHLH i DopMmbl
KOHTPOJIA
Jrtan GpopMUPOBAHUA KOMIIETEHIHHU dopmupyemast 3HATH: VMeTh: Biajers: c (l)OpMIl/’IPOBa
(pa3neJibl, TeMbl JUCHHUILINHBI) KOMIIETEeH S
HHOCTH
KOMIeTeH Ml
1. Bgeoenue. OcrogHvle noHamus u OIIK-4 IpeaMeT U3yUeHHs U OCHOBHBIE OIPENeNUTh KIacc OCHOBHBIMM Ipuemamu | TecT.
saxonwr xumuu. Kiaccuguxayus MOHATUS XUMUHU (JIEMEHT, aTOM, BEIIIeCTBa 110 €ro Y HaBBIKAMHU pelieHus | Pemenue
MOJIEKYJ1a, KOJIMYECTBO BEIIECTBA U dopmyne, naTh Ha3BaHUE; | 3aj1a4 3ajau.
getyecmes. T. IL.); HamnucaTh U ypaBHATh (crexuomerpuueckuMu | Pemenue
OCHOBHBIE CTEXUOMETPUYECKUE ypaBHEHHE XUMUYECKOI pacueTamu) KeHCoB.
3aKOHBI; peaxuu
Ba)XHEUIIINE KI1aCCHl 1 HOMCHKIIATYPY
HEOPTaHMYECKUX BEIICCTB
2. Cmpoenue amoma u OIIK-4 KBaHTOBBIE 4yuca, KaK | HamucaThb JIEKTPOHHYIO U
nepuoouuecKkas cucmema. XapaKTePUCTHKY COCTOSHHS AJIEKTPOHA | 3JIEKTPOHHO-
B aTOME; rpadpudeckyro Gopmyry
cTpykTypy Ilepmomnmdeckoil cHUCTEMBI | aToMa JIIEMEHTA;
J.N. Menneneena (I1C) ONPEIEIIUTh OCHOBHBIE
CBOMCTBA 2JIECMEHTA
HCXOJI U3 €T0 MOJO0XKEHUS Tecr.
B IIC Pemenue
3. Xumuueckas cesnszo u cmpoeHue OIIK-4 OCHOBHBI€ TIOJIOKEHUS TEOPUU OIPEAeNIUTh BUJ U THUII KeiicoB.
MOJEKYIL. XHUMHYECKOTO CTPOCHHUS cBs3H (-eif) B MOJIeKyJIe Perrenue
A.M.ByTnepoBa; 0OCHOBHBIE BHJIBI U KOHKPETHOT'O BEIIECTBA, 3ajad.
THUIIBI XUMHYECKOW CBSI3U, MEXaHU3M YCTaHOBHUTH COOTBETCTBHE
00pa3oBaHUS CBS3H; IOHSITHE O MeXIy hopMyIoit
THOPHUIU3AINH aTOMHBIX OpOHTaANeH I BEIIIECTBA, THTIOM
CTPOCHUH MOJICKYIT THOPUIM3aIHAN €TO
HEHTPAIBFHOTO aToMa 1
CTPOCHUEM MOJICKYIIBI
4. OcHogbl XUMUYeCcKoll OIIK-4 OCHOBHbBIE TEPMOJMHAMUYECKHE paccuuTaTh HaBbIKAMU Brinonnenue,
MepMOOUHAMUKU. ¢byukimuy; 3akoH ['ecca, cneacTue u3 TePMOANHAMHUYECKHE TEPMOXUMHUYECKUX pacuet u
3akoHa 'ecca XapaKTEPUCTUKH, pacyeros; odopmiieHHe
TETI0BOM 3P deKT TEPMOJUHAMUYECKUM nabopaTopHOH
XMMHUYECKOT0 Mpolecca METOJIOM OTIpe/IeNeHHsT | PabOTHI.
(peakuun); BO3MOKHOCTH (U Pewenue
HATIPaBJICHU ) KEHCOoB.
MPOTEKAHUS Tecr.
XUMHUYECKON peakinu Pewenune

3a1a4.




5. Kunemuxa u mexanusm OIIK-4 Ilonsatue CKOPOCTH XUMHUYECKOU | IPUMEHSATH: HaBbIKAMU Brimonnenue,
XUMu4ecKkux peakuuﬁ. Xumuueckoe peakuuy, GakTopbl BIUSIONME Ha Hee, | KHHETHYECKUE YPAaBHEHHUS | MPAKTUYECKOTO pacdeT u
MaTeMaTudeckoe BelpakeHue 3IM mist | Juid pacdera CKOPOCTH OTIpeNieNIeHus U odopmieHne
pasnosecue. XHMM. KHHETUKH, npaBwio Bant-I'odda, | peakuun, npaBmio Bant- | pacyera ckopoctu nabopaTopHOU
ypaBHeHHEe  AppeHmyca,  moHATHe | ['odda amsa pacuera XAUMHUYECKOH peakuu | paboTHI.
SHEPruu aKTHBALIUH, pOJIb | TEMIIEPATYPHOIO U TEMIIEPATYypPHOTO Pewenne
KaTann3aTopa B XUMHYECKHX | K03 (HUIMeHTa, IPUHINT | KO3 PUIHEHTa 3amad.
npoueccax. Ilonarue xumudeckoro | Jle-IlaTense mis Tecr.
paBHoBecus, npuHuun Jle-Illatense OIPEIEIICHUS CMEILECHUS
XUMHUYECKOI'0 PAaBHOBECHS
6. Pacmeopwi. [[ucnepchvie OIIK-4 Knaccndukarmro u CIIOCOOBI | OTIPENEISTh:CHITY HABBIKAMH PacieTOB BrimonHeHme,
cucmembl BBIPQ)KEHUSI KOHIICHTPALIUU PAaCTBOPOB, | 3JIEKTPOJIHTA, KOHILIEHTpAI1H pacuet u
CBOMCTBa pa30aBICHHBIX PAcCTBOPOB | KHUCIOTHOCTh PacTBOPOB, HOHHBIX odopmiieHHne
HE3JICKTPOJIUTOB M DJIEKTPOJIUTOB, | (LIETOYHOCTH) PAacTBOpA C | paBHOBECHH (CTENeHb n1abopaTopHOi
TUTIBI MOHHBIX peakiuil B pacTBopax, | MOMOUIbl0 HHAUKaTopoB, | u K nuc., pH, IIP, padoTHI.
MOHATHUS 3JEKTPOJIUTUYECKOHN | BOZMOYKHOCTh NPOTEKaHUs | PaCTBOPUMOCTH); Pemenue
JIICCOIMAIUH, KHCJIOTHOCTH | TMAPOJIN3a  KOHKPETHOW | HaBBIKAMU 3allUCH KeHCoB.
(1memodHOCTH) pacTBOpOB, | COIH HOHHO-MOJIEKYJISIPHOM
PacTBOPUMOCTH, THAPOIH3A. (hopMBI ypaBHEHHUS
[onstue u KJIaccu(UKaIIio peakuuu
JIUCIIEPCHBIX CHUCTEM; TIOHSTHE
MIOBEPXHOCTHOT'O HaTSDKEHUS,
azicoponuu, ITAB; CBOIicTBa
KOJIJIOUHBIX paCTBOPOB
7. Oxucnumenvuo- OIIK-4 IlonaTHs: OKUCIEHUE, BOCCTAHOBJIEHUE, | ONPEAEIUTh CTEIEHb HaBBbIKAMU Brinonnenue,
80CCMAHOBUMENbHbIE NPOYECCHL. OKHCIIHUTENb , BOCCTAHOBHUTENb, OKHCJICHHS JJIEMEHTA B HCTIOJIB30BaHUS pacuet u
OKHCIIHTEIbHO-BOCCTAHOBHUTEIBHBIE COEMHEHUH, OK-BOC. MEeTo/Ia JJIEKTPOHHOTO | odopmileHHe
peakuuu (OBP), Tuner OBP CBOMCTBa BEUIECTBA B OanmaHca st JIBYX
JIaHHOM XUM. peaKkuu ypaBauBanus OBP 1a60paTOPHBIX
pabor.
Pewenune
3az1a4.
8. Dnekmpoxumuyeckue OIIK-4 [lonsiTMe 53JIEKTPONHOrO MOTEHLHMAaNa | Hamucarthb CXEeMY | HaBBbIKAMH pacyeTa Brimonnenue,
npoyeccl. MeTania, ypaBHEHUE HepHcTa, | rampBaHMYECKOTrO OJ1C ranpBaHUYECKOTO | pacueT u
NIPUMEHEHNE TaOJIMIBl CTAHJIAPTHBIX | JJIEMEHTa, YPaBHEHHUS | DJIEMEHTA, odopmireHne
JNEKTPOAHBIX MOTEHUUANOB; MPHUHIUI | peaKiui mpouecca | 3JMEKTPOXUMHUECKUX nabopaTopHOH
JEHCTBUS TAIbBAHWYECKOTO 3JIEMEHTA; | 3JEKTPOJIM3a; ONPEHEIUTh | PacyeToB C paboTsI.
MIPOIIECCHl 3JIEKTPOIN3a, OCOOEHHOCTH | MPOAYKTHI 3JIEKTPOIIH3a HCTIOJTb30BaHUEM Pemenne
1 KOJHYECTBEHHBIC 3aKOHBI 3akoHa Papazes 3az1ad.

Tecr.




9. Memoowi ananusa. OIIK-4 [NonsaTHe XUMHUYECKON HICHTU(OUKAIIUKN | OIICHUTh BO3MOXKHOCTh Brimonnenue,
(KayecTBEHHOTO aHanu3a); | UCHOJIb30BAHUSA pacder u
KOJIMYECTBEHHBIM aHAJU3: OCHOBHBIEC | OIPENEICHHOIO METOJA odopmieHne
XUMHYCCKHE, (PU3UKO-XMMUYCCKUE U | aHAIM3a JJIS PEIICHUS nabopaTopHOU
¢$usmaeckue (MHCTpYMEHTAJIBHBIE) | KOHKPETHOM paboTEIL.
METO/IbI [IPaKTUYECKOM 3aaun

10. Xumus >nemenmos. OIIK-4 Mecto pacnoyioKeHUs1 KOHKPETHBIX OIIpENENATh CBOWCTBA Brinmonnenue
MeTaioB U HeMeTawioB B [IC, 3JIEMEHTOB, B TOM UYHCIIE u opopmiIeHHE
TIPUMEHEHHE HEMETAIJIOB B TOPHOM CKIIOHHOCTb K nabopaTopHOU
Jene, KIaccu(UKaluio METauIOB, XUM. | KOMILIEKCOOOpa30BaHuIo, paboTHI.
MIPOLIECCHI NTOJIYUYEHHUS U3 PYI; ucxons u3 ux mecra B [1C Pewenne
MIPOIECCHl KOMIUIEKCO0Opa30BaHuUs 3azad.




Kpurtepuu u mkajiabl olleHUBAHUSA

1. Tecr
ITponeHT npaBUIBHBIX OTBETOB Jo 50 50-64 65-84 85-100
KonnyecTBo 0ayuioB 3a penieHHbIH TeCT 1 2 3 4

2. Pemenmue keiica

baJuibl Kpurepuu oueHnBaHus

4 — Kelic pelleH BEPHO;
— U3JI0XKEHHE MaTepuaia JIOTUYHOe, TPaMOTHOE, 0€3 OIInOO0K;
— CBOOOJIHOE BIIaJICHUE TEPMHUHOJIOTHEH, 3HaHHe HopmyI 1 0003HAYCHHIA;
— yYMEHHE BBICKa3bIBaTh U 0OOCHOBATH CBOU CYXKICHUS;
— OTBET Ha TEOPETUYECKHE BONIPOCHI YETKUH, ITOJTHBIN, MPABUIIbHBIN;
— B OTBETE OPraHU30BaHa CBSI3b TEOPUH C MPAKTUKOM.

3 — KeHC penieH BepHo;
— BJIaJICHUE TEPMHUHOJIOTHEH, 3HaHHE (HOPMYST U 0003HAUCHUIN C OTIACTbHBIMU
HETOYHOCTSMHY;
— cojepkaHue U popmMa 0OTBETa MMEIOT OTACIbHbIC HETOYHOCTH.
2 — B PpELICHUM Keilca MOMylIeHbl HE3HAUMTEIbHBIE OIIMOKM WM KeiC pelieH

BEPHO, HO HE MOJHOCTHIO;

— BIIaJICHUE TEPMUHOJIOTUEH, 3HaHUE (HOpMya U 0003HAUYEHUI C OTJEIBHBIMU

HETOYHOCTSMU;

— conepkaHue u popMa OTBETa IMEIOT OT/ICIbHbIE HETOUHOCTH;
— OTBET HEeJI0CTATOYHO MOJHBIH.

1 — B pelleHHH Kelca TOMyIeHbl OIIHOKHY;

—  CTYIGHT M3JlaraeT MaTepual HENOJHO, JOINYCKaeT HETOYHOCTH B
OIIpeJIeICHUN MOHATUM, HamucaHuu (GopMysl M OOO3HAYEHMH, HE MOMKET
000CHOBATh CBOU CYXKJICHUSI.

—  0OHapy)XMBaeTCsi HEJOCTaTOYHO TIJIyOOKOe TIIOHMMaHHWE M3YYEHHOTO
MaTepHaa.

0 — OTCYTCTBYIOT HEOOXOJIMMBbIE TEOPETHUYECKHE 3HAHMs;, JOMYIIEHbl TpyOble

OomMOKM B HamucaHuu (GopMyl U O00O3HA4YEHUH, B ONpPENEICHUU TOHITHH,

VCKaXEH UX CMBICII, HE PEIICH KEeWC;

— B OTBETE CTYJEHTa NPOSBIIIETCS HE3HAHWE OCHOBHOTO MaTepuana ydeOHOH

IPOTPaMMBbl, JOMYCKAIOTCS TpyOble OIIMOKHM B M3JI0’KEHHH, HE MOXKET IPUMEHSTh

3HAHUS JUIsl pelIeHUs Kelca.

3. Kputepuu oueHKH pelieHHs 3a1ay.

2 Oamia BBICTABISETCSA, €CIAM CTYAEHT BEPHO pEIIWI MNPEAJOXKEHHYIO 3aaady, HpeasIoKuI
pa3NUYHBIE BapHaHTHl €€ pemeHus (ecau CyIIeCTBYeT HECKOIBKO BapHAHTOB), apryMEHTHPOBAB WX,
IPOAEMOHCTPUPOBAJ 3HAHNE TEPMHUHOJIOTUH, 0003HAUEHHUH U (POPMYIL.

1 Oamnm BBICTABISIETCS, €CITM CTYACHT pEIIM MPEUIOKEHHYI0 3a/ady C HEe3HAUYNTEeNbHBIMU
omunOKaMu, W/WiAM OBUIM JONYIIEHHl I'pyOble OIIMOKM B TEPMHHOJIOTUH, 0003HaueHUsX, (Gopmyiax,
HAaIlUCAaHUM YPABHEHUN PEAKLIUM.

0 GamioB - ecliu CTYIEHT HEe pellwl NPeASIOKEHHYIO 3a/lauy WM HEBEpHO yKa3all BapHaHThI
pereHus.

4.  Kpurepuu oueHku opopMiieHHs J1a0OPATOPHOI padoThI
10 6a10B BBICTABIISICTCS, €CIIM OTYET 10 paboTe cJaH BOBPEMs, OIIMOKH U HEIOUEThl OTCYTCTBYIOT,
pacueTsl ¥ BBIBOJbI BEPHBI, MPOJEMOHCTPUPOBAHO 3HAHHE TEPMHUHOJIOTHH, 0003HAYeHHH, GopMyn U
YPaBHEHUHN PEaKLUMU.



8 0ayIOB BBICTABISETCS, €CIIM OTYET MO paboTe CiaH BOBPEMSs, HO UMEIOTCS OTICIIbHBIC HEJIOUETHI,
B IIEJIOM pacyeTbl U BBIBOJbI BEPHbI, IMPOJAEMOHCTPUPOBAHO 3HAHHE TEPMHUHOJOTUHU, O0O3HAUYECHUH,
(bopMyn U ypaBHEHUH peakiuii.

5 GanioB BBICTABISIETCS, €CIIM OTUET MO paboTe HE CAaH BOBPEMS; B OTYETE MMEIOTCSI OTICNIbHbIC
HE/IOYeThl, HO B IIEJIOM pAacyeThl M BHIBOJBI BEPHBI, MPOJEMOHCTPUPOBAHO 3HAHHE OOO3HAYCHHUH,
dhopMya 1 ypaBHEHHI peaKIluii.

3 Oayuia BBICTABIISICTCS, €CIIM OTYET MO paboTe HE CaH BOBPEMs, UMEIOTCS HEAOYETHhI, OITUOKU B
pacdeTax U (WIHM) YpaBHEHUAX PEAKITUN.

0 OammoB - ecnu  oTyeT Mo paboTe HE cAaH WM paboTa HE BBHINONHEHA 0e3 yBaKUTEIbHOU
MPUYMHBI.

Tunoevie KOHmpoJIbHBIE 3A0AHUA U MEMOOUYECKUE MAMEPUATIbL, OnPedeaouiue npoyeoypsl
OUeHUGAHUA 3HAHUIL, YMEHUIl, HAGLIKOG U (UIU) OnblMa 0eamenbHOCMU, XAPAKmepusyiouwux 3manst
dopmuposanua komnemenyuil ¢ npoyecce 0Ce0eHU 00PA308aAMENbHOIU NPOZPAMMbL

1) Tunosoe mecmoeoe 3a0anue
1. Vkaxkure cnaOblid AJIEKTPOJIUT.

1.KCl 2.HCI 3.NaOH 4.HCN 5. Ba(OH),
2. YKaxXuTe MOJEKYISIpHYIO (hOpMY AJIsi KPATKOTO MOHHO-MOJIEKYJISIPHOTO ypaBHEHUS
AI** + 30H "= AI(OH);

1. 2AICI; + 3Cu(OH), = 2AI(OH); + 3CuCl,

2. AICIl3 + 3NH40OH = Al(OH)3 + 3NH,CI

3. AICI; + 3KOH =AI(OH); + 3KClI

4. Aly(SOy)3 + 3Ca(OH), = 2AI(OH); + 3CaSO,

5. Aly(SOy4); + 3Ba(OH), = 2Al(OH)3+ 3BaS0O,
3. YpaBHEHHE peaKIuu, KOTOPasi B BOJAHOM PAacTBOPE MPOTEKACT MPAKTUICCKH IO KOHIIA, HIMEET BHUJI. ..

1 CUClE +KESD4 —

5 CuCl, +H,S —
3. CU(NDE,)E +HESD4 —>
4 NH4Cl+H,S —

4. Jlpa pa30aBiIeHHBIX PacTBOpA caxapa MMEIOT MOJIsUIbHbIE KOHUEHTpaimu Cmyu Cmy. Ykaxure BepHOe
yTBEpIKAEHHE IS 3TUX pacTBOpoB, eciu Cmy <Cmy

1. IlepBsIif pacTBOp KMIIUT IpU OoJiee BHICOKOW, a 3aMep3aeT npu 6oJjiee HU3KOH

TEMIIEpaTypeE.

2. 006a pacTBopa MMEIOT OJMHAKOBBIE TEMIIEPATYPbI KUIIEHUS U 3aMEP3aHusl.

3. IlepBblit pacTBOP KHUITUT U 3aMep3aeT Mpu 0oJiee BHICOKUX TeMITepaTypax.

4. TlepBblit pacTBOp KUITUT IpH O0JIee HU3KOW TeMIlepaType, a 3aMep3aeT MpH 00J1ee BEICOKOIA.

5. BTopoii_pacTBOp KHUIIUT U 3aMep3aeT Mpu 0oJiee BHICOKUX TeMIIepaTypax.
5. PactBop consnoi kucnotel umeet pH = 1. Konnentparus kuciaoTsl B pactBope mpu 100%
JMCCOLMALIUKN paBHA MOJIB/JT

1) 0,01 2) 01 3) 0,001 4) 0,05
6. B pactBope xnopuna Oapus 3HaueHue pH ...
1) paBHO 7 2) Oomnbuie 7 3) wmeHsbuie 7

4) wmensercs oT 0 107 B 3aBUCMMOCTH OT KOHIIEHTPALMH pacTBOpa
7. BoipaxkeHue npou3BeeHHs] pACTBOPUMOCTHU CIPABEIMBO ISl BELIECTBA ...
1) HC1 2) AgCl 3) NaCl 4) AgNOs

8. 3mauenme pPH pactBopa, B 0,5 mmrpa kotoporo conepkutcs 0,001 MOJNb YKCYCHOW KHCIOTHI
K, =18-107
(e 7 ), PaBHO ...

1)5,72; 2)3,72; 3) 7,44 4) 10,28
Karwu: 1-4, 2-3, 3-2, 4-4, 5-2, 6-1, 7-2, 8-2



2) Ilpumep pewenus 3aoauu
[Ipn kakoi cwie TOKa MOKHO B TedueHHE | yaca BBIIETUTH Bce cepeOpo u3 1 11 pacTBopa HUTpata
cepedbpa? C, AgNO3= 0,2 r-3kB./11 (MOJB/JT IKBUBATICHTOR)
Pewenue:
1. 3anucvieaem ypasnenue ouccoyuayuu conu AQNO3 ¢ pacmeope: AgNO;z < Ag™ + NO3z -
2. Haxoo0um koauuecmeo numpama cepeopa, cooepycawieeca 6 1 numpe pacmeopa:
- B YCJIOBUU 33/1a4M JaHA HOpPMajibHas KOHILIEHTpalLUsl pacTBOpa COJIU, T.€CThb MOYKHO HAMTH KOJIMYECTBO
JTAHHOM COJIM B JAHHOM 00bEME PacTBOpPa (MO1b IKEUBANEHMOB):
Cy=n/Vp (monv/n) 1 n,g=CyVp= 0,2 (morw sx6usarenmos)
3. Paccuumuleaem cuiy moka, He00X00uUMyIo 015 pa3noHceHus O0AGHHO20 KOJIU4ecmea coiu 6
meuenue 1 uaca (3600 cex).
- mo 3akony @apanes: m=3It/F (rme F - gucno @apages = 96 500 Ki/moinb)
J1=m/9-Fhit uiu Il =ng-F/t (rme ng=m/2=0,2)
1=0,2-96500/3600=5,36 A
3) Ilpumep xeiica
[IpoMbIlZIeHHOE TOMyYE€HHUE HEKOTOPBIX MPOCTHIX BEIIECTB (METayuIoB, BOAOpOAa W [p.)
OCHOBAaHO Ha OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLHUAX HX OKCHJIOB C YIJIEPOAOM, B KOTOPBIX
yIJepoa SIBISIETCA U PEareHTOM-BOCCTAHOBUTENIEM, U PEareéHTOM-MCTOYHUKOM TEIUIOBOM JHEPIHH.
Hpyrue MeToAapl UX IMOJyY€HUS M JlalbHEWIee HCIOJIb30BaHUE OOpa3yloIIUXcsl MPOJYKTOB
OTNpeAeNstoTcsd UX (U3NYECKUMHU, XUMUYECKUMHU CBOMCTBAMU U YCIOBUSIMU TpPOBEICHHS peakuuii. B
mporiecce MoayYCHHs MEM B IPOMBIIIICHHOCTH UCIOJIBb3yeTCsl peakius yriis ¢ okcuaom meau (11): C +
CuO = Cu + CO. Temnora, HeoOxoauMasi JIJIsl OCYIIECTBIECHUS Ipoliecca, 00ecreynBaeTCsl TOPEHHEM
yriaepoaa. DHtansnuu o0pasoBanus okcuaa meau (1), yrapaoro u yriaexucioro ra3oB paBHbL: -162, -
111 u -394 xJlx/mMonb cooTBeTcTBeHHO. HaliTu maccy yriepona (Kr) HeoOXOOUMYIO AJI MOJIy4eHUs
1280 xr menu (MOTEpsIMH yriiepoJa Ha MOOOYHBIE MPOIECCH TPEHeOpeYb).
JTansbl penieHus Keica:
1. 3HAKOMCTBO C CHTYallUEH, €€ 0COOCHHOCTIMHU (y21epo0 pacxodyemcst 8 08yx npoyeccax. 1 —
B0CCMAHOBIEHUE MeOU U3 OKCUOd, 2 — 20peHue yenepooaq)
2. BBIJCIICHHE OCHOBHOH MpOOJIEMBI (BOIpoca), TpeOyrolield penieHus (Heobxooumo yuyecms
CYMMApPHObLIL pacxoo yenepooaq)
3. TMpeanokeHUWe OJHOr0 WM HECKOJIbKMX BAapUAHTOB pelleHus (MOocie10BaTeIbHOCTH

JEHCTBHI) ¢ TeopeTHYecKUM OOOCHOBAaHHEM TaKOBOTO (TakoBBIX) (00uwm u3 eapuanmos:l. — wnatimu
maccy yenepooa, HeoOXo0UMYlo 05l NOLYYEHUs. 3A0aHHOU Maccbl mMeou (npoyecc 1), 2. — uaimu

U3MeHeHue SHManbnuu (meniogoul s¢pgpexm) npoyecca 1, 3. - Haumu meniogou 3¢pgpexm npoyecca 2*
npu Koauvecmee yanepooa 1 monv (122), 4. - natimu maccy yenepooa, npoyecc 2opeHus Komopou
(npoyecc 2) obecneuum ocywecmenenue npouyecca 1), 5. naimu cymmapuyio maccy yerepooa,
uspacxooosannyio 8 npoyeccax I u 2)
4. BHIOOp BapHaHTa PEIICHHUS U PelIeHue Keiica (gopmynvl u pacuemol)

TemaTHKa 3a4eTHOI0 32 1aHUSA
1. Knaccudurkanus Berects. ([anvt hopmynvl ocnosanus u kuciomol. Jaiime HA36aHUsL OCHOBAHUSL U
kucnomul. IIpuseoume ux cmpykmypuoie popmyael. [lpuseoume ¢opmynvi 6cex 603MONCHBIX cOell
(Cpeonux, KUCTbLX, OCHOBHBIX), KOMOpble MO2Ym 00pa308amuvCs NpU peaKyu Helumpaiu3ayuu Mexicoy
amumu gewecmeamu. /laiime nazeanus coeil.)
2. Pacdetsl mo dopMysiaM U ypaBHEHUSM XUMUYECKUX PEAKIIUH (IPUMEHEHHE OCHOBHBIX
CTEXHMOMETPUYCCKUX U Ta30BbIX 3aKOHOB) — 3aja4a
3. Ctpoenue aroma 1 niepuoandeckas cucrema. (Ilpuseoume 31eKkmpoHHYI0 U 31eKMPOHHO-
epaghuueckyro popmyny 8 UCXOOHOM U NOJHOCMBIO 8030YHCOCHHOM COCMOSAHUU OJisl dIeMeHma
(vkasan Ne anemenma 6 nepuoouueckou cucmeme /.1.Menoeneesa), ykasxcume nonodxcenue 8
nepuooudecKoll cucmeme (nepuoo, epynna, no02pynna), Yucio NPOmMoHO8 U HeUmpoHo8 8 siope, obujee
YUCTIO INEKMPOHO8 U YPOBHEU, YUCIO INEeKMPOHO8 HA HEUHEM YPOBHE, YUCIO U PACNONONCEHUE
8ANIEHMHBIX INEKMPOHO8, CEOLICNEA dNleMeHma (Memall, HemMemaiil, NepexoOHblil)




4, TepMoAMHAMHYESCKUM METOH ONPEICICHNUS BO3MOKHOCTY M HAIIPaBICHUS NPOTCKAHNS XMMHUYESCKUX

peakuuii — 3amada
5. Cr1oco0bl BRIpaKEHUS KOHIIEHTPALIMM PACTBOPOB (pacyersl) — 3a1a4a
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16.

Bonpocsl K 3k3aMeny

KonnuecTBo BemiecTBa, equHUIbI u3MepeHns. OCHOBHbIE KOJUYECTBEHHBIE (CTEXHOMETPUUYECKUE)
3aKOHBI M HUX IPUMEHEHHME (COXpPaHEHHs MaccChl, COXPAaHEHHUS SHEPIMM, IOCTOSHCTBA COCTaBa,
KpaTHBIX OTHOILIEHUH, 3aKOH ABOrajipo, 3KBUBAJICHTOB, I'a30BbI€ 3aKOHBI; ypaBHeHHs KiiamelipoHa,
MenpeneeBa-Kianeiipona; napuuaabHOE AaBJIE€HUE ra3a B CMECH, 3aKOH MapLMAIbHBIX JABICHUN).

OcHOBHBIE KJIacChl HEOPraHMYECKUX coenuHeHuil. HomeHkiarypa. XapakTepHble CBOWCTBA Ha
IpUMeEpE OTAENIbHBIX IIPEICTaBUTENIEH PA3IMYHBIX KJI1aCCOB.

Mopens atoma mo bopy. Iloctynater bopa. KBantoBbie ymcia n, 1, m, s.  KomuuectBo
Pa3sHOBUIHOCTB DJIEKTPOHHBIX opOuTtainei. [Ipunuun munumyma sueprun. IlpaBuna KieukoBckoro.
Nx mnpumenenue. Ilpunnun Ilaymu. I[IpaBunmo Xynma (I'ynma). DneKTpoHHBIE W 3JEKTPOHHO-
rpadudeckue GopMyIbl aTOMOB 3JIEMEHTOB (Ha MpuMepe). BaleHTHBIE 3IeKTPOHBI.

[Tepuonuueckuii 3akoH U cucrema snemeHtoB .M. MenaeneeBa. CTpykTypa NEpHOIMYECKON
cuctembl. [loyokeHHe METauIoB U HEMETAIOB B MEPUOJNYECKON CHCTEME 3JIEMEHTOB. DHEPIus
MOHM3AIMH U CPOJICTBO K AJIEKTPOHY. AHOMAIIMU B MEPUOJUYECKON CHCTEME JIEMEHTOB (MpoBa
AIIEKTPOHA, JUAroHaJIbHOE CXOJCTBO.). DJIEKTPOHHbIE aHAJIOTH.

XuMudeckasi CBSI3b: OIpENeleHHe, OCHOBHBIE BHJBI, XapaKTepUCTUKU. MexaHusMm oOpazoBaHUs
CBsi3M (OOMEHHBIN, TOHOPHO-aKIeNTOpHBIH). MoHHas cBs3b. BomopoaHas cBsizb, €€ 0COOCHHOCTH.
Meramiueckas CBs3b.

KoBaneHTHast CBsI3b C TOYKM 3pEHHUS] METOJA BaJEHTHBIX CBs3€d, €€ OCOOEHHOCTH (IpocTas,
KpaTHasi; TUMBI CBSA3H (G -, T - U O — CBS3b); MOJIIPHOCTD CBSI3U, HAIPABICHHOCTh, HACHIIIIAEMOCTH ).
['uOpuau3anms >7IeKTPOHHBIX OpOUTasei, reoMeTpruiecKas KOHPUTyparus MOJICKYJI.

Kommnekcusie coenunenus. X cTpykTypa, 0ocOOEHHOCTH U Kiiaccuukanus. XapakTep CBS3U B
KOMIUIEKCHBIX coelMHEHUsAX. [lepBuuHas u BTOpUYHAS JUCCOLMALUS KOMIUIEKCHBIX COEIUHEHUI.
KoHcTanta HecTonKoCTH.

OCHOBBI TEpPMOJUHAMHUKH XHUMHYECKHX pEaKIUi, OCHOBHBIC TEPMOAMHAMHUYECKHE (QYHKIUU
(3HTaNBIHS, PHTpOMUsA, cBoOOaHAs sHeprus ['m60ca). DHTanbnus (Teriora) oOpa3oBaHus. Pacuer
TEIUI0BbIX 3((HEKTOB XMMHUECKUX peaklinii (3akoH ['ecca, ciencrue u3 3akoHa ['ecca).

OCHOBBI TEpMOJUMHAMHUKHM XHMHMUYECKHX pEaKLUi, OCHOBHBbIE TEPMOIAMHAMUYECKHE (QYHKLIUU
(oHTanbIMs, 3HTpomuUs, cBoOoAHast 3Heprus ['m60ca). TepmonuHaMudyeckuil METO ONpeeeHus
BO3MO>KHOCTH Y HaIlpaBJICHUs IPOTEKAHNSI XUMHUECKUX IPOLIECCOB.

Kunernka XuMUYeCKHMX peakUui:  TMOHSATHE CKOPOCTH XHWMHUYECKOM peakiuu; (akTopsl,
BIIMSIONIME HA CKOPOCTh PEAaKIMH. 3aKOH JIEHCTBYIOIIUX Macc Uil cKopocTh peakuuu. [lopsimok
peakuuu. Kunernueckue ypaBHeHus. VX npuMeHeHHe.

BiustHue TtemmepaTypbl Ha CKOpPOCTh peakuMH. Teopus aKTUBHBIX CTOJKHOBEHMH, SHEPrus
aKTUBalMK XuMuueckoil peakuuu. IlpaBuwino Bant-T'odda. YpaBuenue Appenuyca. Bnusaue
KaTaJIn3aTOPOB HAa CKOPOCTh peaklunid. Buasl karanusa.

XUMHYecKkoe paBHOBecue. 3aKOH JEMCTBYIOUIMX Macc Ji paBHOBECHUS, KOHCTAHTa PaBHOBECHS.
Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle arense. [Ipumeps! ero aeiictBus.

PactBopsl. Kimaccudukarnms. CriocoObl BeIpakeHUsT cocTaBa (KOHIIEHTPAIUH) PacTBOPOB.

KonnuratuBHble cBoiicTBa naeanbHbIX pacTBopoB. OcMoc. 3akoH Baut-I'odda. 3akon Payns u
ero cienctBus. Kunenue u kpucraian3anus pacTBOPOB.

PacTBOpBI 371E€KTPOIUTOB. DiekTpoauTHyeckas aucconuanusi. CuiabHbIe U ClIa0ble 3JIEKTPOIUTHI
(mpuBectu mpumepsl). CTeneHb U KOHCTaHTa Jauccouuanuu. MakTopsl, BIUSIOUIME HA BEIUYUHY
CTETNEHM JUCCOLUALINY IEKTPOIIUTOB.

Tunsl MOHHBIX peakiuil B pacTBopax (ImpuBecTH mpumepbl). HampaBnenune nporekaHus MOHHBIX
peakuuii. [lpaBuia 3amucu ypaBHEHMM XMMHYECKOM peakUMU B HOHHO-MOJEKYISIpHOH (opme.
[Tonsitue mnpousBeneHus pacTBopuMocTu. PaBHOBecume B pacTBopax dyeKTpoiauToB. [loHsTHE
aKTUBHOCTHU. PaBHOBecHe B pacTBOpax claObIX 3MEKTPOIUTOB. CTyreH4arTas JUCCOUaIHsL.
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Juccoumanyst Boabl. IIoHATHE KUCIOTHOCTH M ILEJIOYHOCTH PacTBOPOB. Mepa CUibl KUCIOT U
ocHoBaHmi. Bomopoansliii mokaszarens u mkana PH. Meroast uamepenus pH.

I'unponus coneit. Ero ocodennoctu. KomuvecTBeHHbIe MOKa3aTeau ruapoiinia. [ uaponu3 comu
CUJIBHOT'O OCHOBaHUs U claboi KUCIoThl ( Ha mpumepe kapobonarta Hatpus). ['uaponus conu cinaboro
OCHOBaHUS U CUJILHOM KUCJIOTHI (Ha MpUMeEpE XJIopu/ia IMHKa). B3auMHubIi ruponn3 (Ha nmpumMepe
nuanuaa ammonusi). HeoOpatumeblil rujponn3 (Ha mpuMepe XJI0pHuaa aTloOMUHUS).

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC peakiuu. [lousTue «crenenb okucneHus». [Iporeccol
OKHCJICHUS U BOCCTAHOBJICHUS. MeTo/] 3JIeKTpOHHOTr0 OanaHca.

Tunel OKUCIUTETEHO-BOCCTAHOBUTENIBHBIX PEAKIUI (MIPUBECTH MPUMEpPHI). TUTTUYHBIE
OKHUCJIUTENH (IPUBECTU MPUMEPHI). TUMTHMUHBIE BOCCTAHOBUTENH (IIPUBECTH IIPUMEPHI).
OKHCITUTENIEHO-BOCCTAHOBHUTENbHAS aM(OTEPHOCTb.

l"anbBannveckuii snement. [Ipunnun aeicTBus (Ha nmpumepe 3nemenTa Januansa-Akoon). DJ1C
raJbBaHUYECKOTO 3JIEMEHTA. DJIEKTPOAHBINA MOTEHIMAN MeTaiuia. Ero cymHocts. YpaBHeHHE
Hepncra. CtanmapTHBIN TOTSHIMA U TAOIUIA CTAHIAPTHBIX TOTEHIIUATIOB. DJICKTPOIHBIN
(OKHCIIUTEIBHO -BOCCTAHOBUTEIBHBIN ) MOTEHIIMA KaK XapaKTEPUCTUKA OKUCITUTEIIBHO-
BOCCTAHOBUTEJIbHBIX CBOWCTB BEILIECTB.

[Ipoueccs anexrponusa. Ux ocoGeHHOCTH ( 3JIEKTPOJIM3 pacIIaBOB U PaCTBOPOB C HMHEPTHBIM U
AKTUBHBIM aHOJIOM, MOPSZOK BOCCTAHOBIJIEHUS] KATHOHOB W OKHUCIICHHSI aHHOHOB).

KonuyectBennsie 3akoHbI AiekTposin3a (3akoHbl Papanes). Kopposus metanos. EE
Pa3HOBUIHOCTU. METO/Ibl 3a1IUThl METAJUIOB OT KOPPO3HH.

0O0630p METOIOB XMMUYECKOTO aHann3a. BecoBoi 1 00bEMHBIN METO/IbI aHATIH3A.

PU3HKO-XMMHUYECKHE METO/IbI AaHAJIN3A.

JlucniepcHbIE€ CUCTEMBI.

VY4eHue 0 MOBEPXHOCTHOM HATSHXKEHUU. AJICOPOIIMOHHBIE MTPOLIECCHI.

Komnonnnsie pactBopel. Mx cBoicTBa. IIpoueccs! koaryisinum.

I"anmorensl. CTpoeHre aTOMOB, IPUPOIHBIE COSTUHEHUS, TOTyYeHHE, (PU3UYECKUE CBOWMCTRA.
IIpuMeHeHne raJloreHoB U UX COCTMHEHUM.

lNanorensl. Ux xumuueckue CBOMCTBA.

Bonoponusie coeunenus rajoreHoB. MIX Xxumudyeckue CBOMCTBA.

Kucnoponnsle coennHenus rajoreHoB. X XxuMuueckue cBOMCTBa.

[Moarpynmna azota. Ctpoenue aromoB. O630p XUMHUYECKUX CBOMCTB.

A3ot. Ero xumunyeckue cBONCTBA.

Bonopoansie coenrHenus azora. Ix XuMH4YeCKre CBOMCTBA.

Kucnoponnsie coennuenus azora. Ix Xumudeckrue CBOMCTBA.

Meransl. [lonoxxeHue B nepuoanyeckon cucreMe. PacipocTpaHeHHOCTh B ITpupoae. MeTo bl
MOJIYYEHHUSI METAJJIOB U3 PYA.

DNEeKTPOXUMUYECKHUE CBOMCTBA METAIIOB. Psii akTHBHOCTH METAJLIOB.

KucnoTtHsie u menounsie akkyMynatopsl. [IpuHimn ux aeicteus.

TemaTuka pac4eTHBIX YK3aMEHAIMOHHBIX 33/1a4 U TUIIbl YPABHECHUN PEAKLIUN:
. YpaBHEeHUsI OOMEHHBIX PEAKIUIl B pacTBOPAX 3JIEKTPOIUTOB.
. Pacuers nonnsix paBoBecuit (crenens u K muc., pH, 1P, pacTtBopumMocCTb).
. YpaBHEHHUsI peaklil THIPOJIU3a COIEH.
. YpaBHEHHUs OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.
. CxeMbl TalIbBAHUYECKUX DJIEMEHTOB.
. YpaBHEHHUs peaklUil Ipouecca JIEKTPOIn3a.
. DIIEKTPOXUMHUYECKHUE PACUETBHI.
. YpaBHEHUs JUCCOLMALNNA KOMIIJIEKCHBIX COSAVUHEHUMN.
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