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1. O01mue cBeaeHus

1. | Kadenpa OOIIHMX AUCUUILUTHH

21.05.05 ®dusuveckre mporecchl TOPHOTO HIIH
2. | HampaBnenue moAroToBKu

He(TEera30BoOro MpoMU3BOJICTBA
3. | Cnenmanuzanus du3znyeckue npolecchl TOpHOro MPOU3BOJICTBA
4. | ducruniHa (MOTyJb) Xumust
5. | ®opma 0OyueHus ouHas
6. | 'ox Habopa 2019

2. [lepevyeHb KOMIIETEHIIHH

- TOTOBHOCTb C €CTECTBEHHO-HAYYHbIX MMO3ULMHA OLIEHUTh CTPOEHUE, XUMMUUYECKUI ¥ MUHEpaIbHbIHA
COCTaB TOPHBIX TIOPOJ, ClaraloIUX 3€MHYI0 KOpy, MOp(QOJOrHuecKue OCOOCHHOCTH U
FEHETUYECKUE THUIIBI MECTOPOXKJIEHUN TBEPABIX IMOJIE3HBIX MCKOMAEMbIX IPHU PEIIECHUU 33/1ay 110
pannoOHAIBHOMY U KOMIUIEKCHOMY OCBOEGHHUIO T€OPECYPCHOTO MOTEHIIMANA HeJp Ha cyle, meibde
MOpel 1 Ha akBaTopusix MupoBoro okeana (OITK-4).




3. KpnTepnn M MMOKAa3aTeJd OlleHNBAHUS KOMIIeTEHIINII Ha PA3JTUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ

KpuTepnu u nokaszaresu oleHUBAHUS KOMIIETEHIU

(I)OPMI)I KOHTPOJIsA

Jrtan ¢popmMupoBaHus KomneTeHuun | PDopmupyemas
(pa3nenbl, TeMbl IHCHUILIHHBI) KOMIIeTeHIUsI 3HaTh: YmMmers: Baaners: cq)OPM“pOBaHHQCT“
KOMIeTeHIu i
MpeIMeT U3yUeHHS U OTIpEeNIeNIUTH KJIACC BEUIECTBA IO OCHOBHBIMH TIpHEMaMH U
OCHOBHBIE ITOHATHS XUMUH ero gopmyre, 1aTh Ha3BaHIE; HABBIKAMH PEIICHUS 32141
(3meMeHT, aToM, MOJIEKYJIa, HaIHMCATh U YPaBHITH ypaBHEHHE | (CTEXHOMETPHUECKUMHU
1. Bgenenme. OCHOBHBIC IOHATHS U KOJIMYECTBO BEIIECTBA H T. I1.); | XUMHUIECKOW peaKkInu pacueTaMn) Tecr.
3akoHbI XuMuH. Knaccudukarus OIIK-4 OCHOBHbBIE
BEIIIECTB. CTEeXHOMETPHUUECKUE 3aKOHBI; Pemenue 3agau.
Ba)KHEMIIME KJ1acChl U
HOMEHKJIATypy
HEOPraHMYEeCKUX BEIIECTB
KBAaHTOBBIC 4Hcia, KakK | HaIHMcaTh 2JEKTPOHHYIO U
2. CtpoeHue aTomMa u XapaKTePUCTHKY COCTOSHHSA | AJIEKTPOHHO-TpaduIecKyto
TIEPUOTUIECKAsT CHCTEMA. OITK-4 3JIEKTPOHA B aTOME; (hopMymy aToMa 3JIeMEHTa;
Knaccudukamnus u cBoiicTBa cTpykTypy Ilepmommueckoii | ompenenuTh OCHOBHBIC CBOICTBA
XUMHYECKHX JIEMEHTOB. cuctremsl J[.I. MenneneeBa | ameMeHTa HCXOMIS U3 €T0
(I1C) nostoskenus B [1C
OCHOBHEIC ITOJIOKEHHS TEOPHH | ONPEICITUTh BUI U THII CBSI3H (-
XUMHYECKOTO CTPOCHUS eif) B MOJIeKyJie KOHKPETHOT'O Tecr.
A.M.byTnepoBa; 0CHOBHbIE BEILIECTBA; YCTAHOBUTH
3. XiMueckas cBA3h U CTPOCHHE BUJIBI ¥ TUIIBI XUMHYECKOU COOTBETCTBHE MEXTy (hopMyIon
— OIIK-4 CBSI3U, MEXaHU3M BEIIECTBA, TUTIOM THOPUAN3AIIUN
00pa30BaHMs CBA3M; MOHATHE | €ro LEHTPAIBHOTO aToMa U
0 THOpHUIN3aIMY aTOMHBIX CTPOCHHUEM MOJIEKYJIBI
opburaneit ¥ CTpOCHNHU
MOJICKYJT
OCHOBHEIE paccuuraTth HABBIKAMH TEPMOXHUMHUYIECKHUX
TEPMOJINHAMHICCKHE TEPMOJINHAMHICCKHE pacueTos;
¢ynkiuy; 3akoH ['ecca, XapaKTePUCTHKH, TCIIIOBOM TEPMOJINHAMHYCCKIM
clencTBUe U3 3aKoHa 'ecca 3¢ PeKT XUMHIECKOTO TPOIecca | METOIOM OIPEAEIeHHS
(peakuun); BO3MOKHOCTH (U
4. OCHOBBI XUMHYECKOM OIK-4 HaIpaBJICHNUS ) IPOTEKAHUS Tecr

TCPMOJANHAMUKU.

XUMHUUYECKOH peaKlty;
npreMaMu padoTHI €
MIPOCTEUIINM JTaOOPATOPHBIM
000py/IOBaHNEM U TEXHUKOUH
6e3omacHOCTH TIpH paboTe B
XMMHUYECKOH J1abopaTopuu




KpuTepnu u nokaszaresu oleHUBAHUS KOMIIETEHIU

(I)OPMI)I KOHTPOJIsA

Jrtan ¢popmMupoBaHus KomneTeHuun | PDopmupyemas
(pa3nenbl, TeMbl IHCHUILIHHBI) KOMIIeTeHIUsI 3HaTh: YmeTh: Baaners: cq)oPanOBaHHQCTH
KOMIeTeHIu i
IMonsTne CKOpPOCTH | IPHMEHSATh: KHHETHIECKHUE HaBBIKAMH TIPAKTUIECKOTO
XUMHUYECKOH peaknuy, | ypaBHEHUS Ul pacdeTa CKOPOCTH | OMPENEICHUS U pacueTa
(hakTOpHl BIMAIONINE Ha Hee, | peakiwu, npaBwio Bant-I'odda CKOpPOCTH XUMHYECKOH
MaTEeMaTHYECKOEe BBIPAKEHHE | JUIA pacueTa TeMIIEpaTypHOTO PEaKIMK 1 TEMIIEPATypHOTO
3IM s XuM. KUHETHKH, | kodddunuenTa, mpunnun Jle- ko3 unreHTa ; npueMamu BeinonHenue, pacyer u
5. Kuneruka n MexaHu3M npaBmwio  Baut  -Todda, | lllatense ams onpeneneHus paboThI ¢ mpocTeHUIINM odopmiienne
XUMUUYECKUX PEaKLIMH. OIIK-4 YpaBHEHHUE Appennyca, | CMEIECHUS XUMUYECKOTO 71a00paTOPHBIM J1a00paTopHOU padoTHI.
XUMHYECKOE PpaBHOBECHUE. TMOHATHUE JHCPIMU aKTUBAallUU, | paBHOBECHUA O60pyI[OBaHI/IeM 1 TEXHUKOU
poub KaTalnM3aTropa B Oe3omacHoCTH Ipu padoTe B Tecr
XUMHUYECKHX nporeccax. XUMHYECKoH mabopaTopun
IMonsTne XHMHYECKOTO
paBHOBecHs, mnpuHIMI Jle-
[Tarense
Knaccudukammio u crmocoObl | ONpenensTh:CHIy  3JICKTPOINTA, | HABBIKAMH PACYETOB
BBIPOKCHUSI  KOHIICHTPAIMU | KUCJIOTHOCTH (IIETI0YHOCTh) | KOHIIEHTPAIUH! PacTBOPOB,
pacTBOpOB, CBOICTBa | pacTBOpa c MIOMOIIBIO | MOHHBIX PAaBHOBECHH (CTEIICHD Pewerinie 3axat
pa30aBICHHBIX pacTBOPOB | UHAUKATOPOB, Bo3moxHocTh | u K guc., pH, I1P, ’
HE3JIEKTPOJINTOB W | mpoTeKaHuA THJPOJIN3a | PaCTBOPHMOCTh); HABBIKAMHU | Boimommenue, pacuer u
6. Ilpupona pacTBOPOB M HOHHBIE OIIK-4 DJIEKTPOJINTOB, THUIIBI MOHHBIX | KOHKPETHOM COJIH 3aMUCH HOHHO-MONICKYIIDHOH | dbopmcHue
peaxuuu. peaxmmii B pacTopax, (opMBI ypaBHEHHS peaKiiny; naGopaTopHoi paGoTHL.
TMOHATHUA DBJICKTPOJIUTUYCCKON npuemMamu pa60T1>1 C
JHACCOLMAlY, KHCIOTHOCTH HPOCTEHIINM JIAOOPATOPHBIM Tecr — 2 mr
(menovHoCTH) pacTBOpOB, 000pyI0BaHNEM M TEXHUKON ’
PacTBOPUMOCTH, THIPOJIN3A. Ge3omacHocTH 1pu padore B
XMMHUYECKOH J1abopaTopuu
[MonsiTus: okucneHue, OTIPEJICTINTh CTETICHb OKUCIICHU | HaBBIKAMH HCIIOJIb30BAHHS
BOCCTAHOBJICHHE, OKUCIUTENb | 3JEMEHTa B COeIMHEHUH, OK-BOC. | METO/A 3JIEKTPOHHOTo Oananca
, BOCCTAHOBUTEJb, CBOICTBA BEIIECTBA B JAHHOU JUISL ypaBHUBAHUSA
) BeimonHenue, pacyer u
7.  OKHCITUTEIBHO- OIIK-4 OKHCIIUTEIBHO- XUM. PEaKLUu OBP;mpuemamu paboTsI ¢ odopmeEme
BOCCTAaHOBUTECIILHBIC ITPOLECCHI. BOCCTAaHOBHUTCIIBHBIC PCAKIIUN HpOCTeﬁIHPIM J'la60paTOpHBIM v
N nabopaTopHOH pabOTHI
(OBP), Tamer OBP 000pyIOBaHUEM U TEXHUKOH
6e3omacHOCTH TIpH paboTe B
XHUMHYECKOH TabopaTopun
[ToHsATHE 37EKTPOAHOTO HaIlKCcaTh cxeMmy | HaBbIkamu pacueta DJIC
MOTEHIIHAIa MEeTajlIa, rajbBaHUYECKOTO 3JIEMEHTA, | TaJbBAHUYECKOTO JIEMEHTA,
8. DieKkTpoXMMHYECKHe MPOLECCHI. OIIK-4 ypaBHenue HepHcra, yYpaBHEHHs peakIMi TIpolecca | AIEeKTPOXUMHYECKUX pacueToB | Tect
NPUMEHEeHHE TaOIHIIBI JJIEKTPOIIH3A; OIIPEJIETINTh | C UCIIOJIb30BaHUEM 3aKOHA

CTaHJAPTHBIX DJICKTPOAHBIX

MPOAYKTHI 3JICKTPOJIN3a

Dapanes




KpuTepnu u nokaszaresu oleHUBAHUS KOMIIETEHIU

(I)OPMI)I KOHTPOJIsA

Jrtan ¢popmMupoBaHus KomneTeHuun | PDopmupyemas
chopMHUPOBAHHOCTH
(pa3nenbl, TeMbl IHCHUILIHHBI) KOMIIeTeHIUsI 3HaTh: YmeTh: Baaners: 9
KOMIeTeHIu i
MOTEHIHAJIOB; TIPHHIIHIT
JICUCTBHS TAIbBAHHYECKOTO
AIIEMEHTA; TPOLECCHI
AIIEKTPONH3a, OCOOCHHOCTH 1
KOJINYECTBEHHBIE 3aKOHBI
MecTo pacnoyoxeHus OIIpEeJIEeTIATh CBOMCTBA 3JIEMEHTOB, | IpHeMaMu paboThI C
KOHKPETHBIX METAJJIOB 1 B TOM 4YHCJIE€ CKIOHHOCTH K HpOCTeﬁH.IHM J'Ia60paTOpHI)IM
HemeTamos B I1C, KOMILTIEKCOO0Pa30BaHMIO, UCXOAs | 000pyJOBaHHEM U TEXHUKON
Brinonnenue, pacuer u
MPUMEHCHHE HEMETAIUIOB B u3 ux mecrta B [1C 0e30macHOCTH TIpU padboTe B
9. XwuMus 3J€MEHTOB OIIK-4 odopmiicHHEe

TOPHOM JIeJie,
KI1accu(UKAITII0 METAIIIOB;
TIPOIIECCHI
KOMILIEKCO0Opa30BaHuUs

XUMHYECKoH mabopaTopun

n1abopaTOPHOI PabOTHI




4. Kpurepuu u MIKaJIbI OCHUBAHUS

4.1. Tecr
[TpolieHT NpaBUIBLHBIX OTBETOB Jo30 | 31-44 | 45-64 | 65-84 85-100
KonunuecTBo 0amioB 3a penieHHbIN TECT 0 1 2 3 4

4.2. Pernenne 3axa4

2 0aJjJ1a BBICTABIIACTCS, €CJIM CTYACHT BEPHO PEIIWJ MPEUIOKEHHYIO 3a1ady, MpeIoKuI
pas3JIn4yHbIC BapUaHTHI €€ pelIeHus (€M CYIIECTBYET HECKOJbKO BapUaHTOB), apryMEHTUPOBAB
UX, IPOJIEMOHCTPUPOBAI 3HAaHNE TEPMUHOJIOTHH, 0003HAYCHUN U (PopMyII.

1 6an1 BBICTABISAETCS, €CIU CTYIEHT PELIMI NPEAJIOKEHHYIO 3a/ady C HE3HAYMTEIbHBIMU
omnOKaMu, W/HiaM OBUTH JIOMYIIEHBl OIIMOKH B TEPMHUHOJOTHH, OOO3HAYECHHUAX, (hopmyrax,
HalnvCcaHWU YPaBHEHUHN peaKiIui.

0 6a/1710B - ecM CTYACHT HE eIl MPEATIOKECHHYIO 3aJ]auy WM HEBEPHO yKa3asl BapUAHThI
peLeHMs.

4.3. O¢dopmiieHue 1a00paTOPHOI padoOTHI

6 0an10B BBICTABISETCS, €CIM OTYET MO padoTe CAaH BOBpPEMsI, OMIMOKH M HEI0YETHI
OTCYTCTBYIOT, pacueThl M BBIBOABI BEPHBI, IMPOJAECMOHCTPHPOBAHO 3HAHWE TEPMHHOJIOTHH,
0003HaueHM, GOpMyI U ypaBHEHUHN peakiuil.

5 0a/u10B BBICTABIIAETCS, €CIM OTYET MO paboTe CAaH BOBPEMs, HO MMEIOTCS OTAEIbHBIE
HEJI0YeThl, B 1IeJIOM pacyeThl M BbIBOJbI BEpHBI, IPOJEMOHCTPHUPOBAHO 3HAHUE TEPMHUHOJIOIHH,
0003Ha4YeHHM, (HOPMYII U ypaBHEHUHN PEaKIIHiA.

4 Gajja BbICTABISETCA, €CIM OTYET IO padoTe He CAaH BOBpeMsl 0e3 YBaKMTEIbHOM
NPUYHHBI, OIIMOKKA U HEJ0YEThl OTCYTCTBYIOT, PACYETHI M BBIBOJBI BEPHBI, IPOJIEMOHCTPUPOBAHO
3HaHUE TePMUHOJIOTMH, 0003HaYeHUH, POPMYII U ypaBHEHUH peakiuil.

3 0ana BBICTABISIETCS, €CIM OTYET IO paboTe HE cAaH BOBpeMsl 0€3 YBa)KUTEIbHOMU
IOPUYHMHBI; B OTYETE MMEIOTCS OTAEIbHBbIE HEIOYEThl, HO B LI€JIOM PAacyeThl U BBIBOJbI BEPHBI,
IIPOJEMOHCTPUPOBAHO 3HaHUE 0003HAUECHUH, (OPMYJI U YPAaBHEHUM peaKiuil.

2 0ajja BBICTABISETCA, €CIM OTYET MO padoTe He CAaH BOBpeMsl 0e3 YBaXUTEIbHOH
MIPUYHHBI, UMEIOTCS OITMOKU B pacyeTax U (WIM) YpaBHEHUAX PEAKIUH.

0 0aJI0B - eciM OTYET Mo paboTe He CAaH MM padoTa He BHINOJIHEHA 0e3 yBaKUTEIbHON
TPUYHHBL.

4.4. BoinoiHeHHe MHAUBUAYAJIBHOI0 PACYETHO-TEOPETHYECKOT0 3aJaHU S

20 6any0B — JaHbl YETKHE, IOJIHbIE, MPaBWJIbHBIE OTBEThl HAa TEOPETHUYECKHUE BOMPOCHI;
MaTepHall U3JI0’KEeH JOIMYHO, IPAMOTHO, OIIMOKU U HEJJOUYEThl OTCYTCTBYIOT, pacueThl U BBIBOJbI
BEpHBI, MPOJAEMOHCTPUPOBAHO 3HAHWE TEPMUHOJIOTHUH, O0O3HAUYEHUH, (OpPMYyNl U ypaBHEHUU
peaxkLuii;

15 GannoB — OTBETHl Ha TEOPETHYECKHE BOINPOCHI HEJOCTATOYHO MOJHBIE; MaTepuall
M3JI0KEH JIOTUYHO, TPaMOTHO, HO UMEIOTCSI OTAEIbHbIE HETOUHOCTH; PAcueThl U BBIBOJBI BEPHBI,
IPOJIEMOHCTPUPOBAHO 3HAHNUE TEPMUHOJIOTUH, 0003HAUYEHUH, POPMYJ U YPaBHEHUN peaKuii;

10 0annoB — OTBETHl HAa TEOPETHUYECKHE BOIPOCHI HEJOCTATOYHO IIOJIHBIE; HMEIOTCS
OTJIeNbHBbIE OUIMOKM B pacueTax U (WIM) YpaBHEHMSIX peaklMil, 0003HAUYeHUSIX, (QopMmysax,
OTBETAxX Ha BOIIPOCHI, BHIBOJIAX;

5 6aanoB — OTBETHl HAa TEOPETHMUECKHE BOMPOCHI JIaHbl YAaCTMYHO, MaTepuaj H3JI0KEH
HETOJIHO, HEeToCleA0BaTeIbHO, JOMYIIEHbl IpyOble OMIMOKM B TEPMUHOJOTHH, 00O3HAUYEHUSX,
dbopMynax; UMEIOTCsl OMIMOKH B pacueTax U (WIK) ypaBHEHHSIX peaki[fii, BHIBOAX.




5. TunoBbie KOHTPOJIbHBIE 3aJaHUS U MeTOAUYECKHEe MATepPHAJIbI, ONpeaes e
npoueaypbl OUEHUBAHMS 3HAHMNA, yYMEHHH, HABBIKOB M (MJHM) ONbITA JAeSTEJbHOCTH,
XapakTepu3ylommx J3Tanbl (OPMUPOBAHUSI KOMIIETEHUMA B IMpomecce OCBOEHUs
o0pa3oBaTeJIbHOM MPOrPaMMbI

5.1. TunoBoii TecT Kk Teme Nel

1. Coequnenne KH,PO4 oTHOCHTCS K KItaccy(-am):

1. kuCOT 2. OCHOBaHUH 3. TUAPOKCUAOB 4. coJei
2.* Kakue u3 coneo0Opa3yomux OKCHIOB OTHOCSTCS K KUCIOTHBIM?
1.Be0O;2.Ca0; 3. Cl,07; 4. SOs3 ; 5. N,O
3.* K kmmaccy coseld OTHOCSITCS :

1. NaCl 2. Mg(OH), 3. HBr 4. Cr,03 5. KNO;
4.* ['uapOoKCHU]T HATPHS pearupyer C...

1. HNO; 2. Ca0 3. CO; 4. CuSO,4
5.* K CHJIBHBIM KUCJIOTaM OTHOCSTCHL. ..

1. HCI 2. H,S 3. HNO3; 4. KH
6.* Coennuenue SFg orHOCHUTCA K ...

1. cynedunam 2. ranorenuaam 3. propunam 4. cynsduram

* - BOIIPOC UMECT HECKOJIBKO OTBETOB

Kiarou: 1-4; 2-3,4; 3-1,5; 4-1,3,4; 5-1,3; 6-2,4

5.2. TunoBoii Tect Kk TeMe Neb
1. Vxaxwure cnabblii AJIEKTPOIIUT.

1. KCI 2. HCI 3. NaOH 4. HCN 5. Ba(OH),

2. HanbonpIimee 9ncio HOHOB 00pa3yeTcs MpH TUCCOIMANNU B Bojie 1 Moib conr, (hopMyia
KOTOpPOH ...

1. CaCl, , . FeSOy 5. FeClsy 4. Ca(NO3),

3. YKaxuTe KPaTKyr0 HOHHO-MOJIEKYIIPHYIO (POPMY AJISt MOJIEKYJISIPHOTO yPaBHEHUS
HNO, + KOH = KNO, + H,0O
1.H"+ OH =H,0 2. H" + KOH = K" + H,0 3. HNO, + OH- = NO, + H,0
4. HNO, + KOH = K" + NO, + H,0 5. HNO, + K" + OH- = K" + NO, + H,0
4. YKaXuTe MOJIEKYJIIPHYIO (GOpMY AJIsl KPATKOTO HOHHO-MOJIEKYJISIPHOTO YpaBHEHHUS
APF* + 30H = AI(OH)4
1. 2AICI; + 3Cu(OH), = 2AI(OH); + 3CuCl, 2. AICI; + 3NH,OH = AI(OH); + 3NH,CI
3. AICI; + 3KOH =AI(OH);3 + 3KCl 4. Al,(SO,); + 3Ca(OH), = 2AI(OH); + 3CaSO,
5. Al,(SO,); + 3Ba(OH), = 2AI(OH);+ 3BaSO,



5. YpaBHEHUE peakiiu, KOTopasi B BOJHOM pacTBOpPE MPOTEKAET MPAKTUYECKH 0 KOHIIA, UMEEeT
BU]I...

1 CHC]E +K»504 — 2 CUCIE +HES —»

6. C KakuM U3 TIePEUYHCICHHBIX BEIICCTB HEe B3anmMoieicTByeT NaS?
1. CuSQO42. AgQNO3 3. HCI 4. NH,CI 5. Pb(NO3),

3. CH(NDE,)E +HESD4 —

Karou: 1-4, 2-3, 3-3, 4-3, 5-2, 6-4

5.3. TunoBas 3a1aya ¢ penieHueM

Kaxkas macca Fe;0,4 HeoOxoauma jutst moaydeHust S00r xesnes3a o peakIiu:
FesO04 + Al = Fe + AlLO3
Pewenue:
1. IIposepsiem ypasnenue Xumuieckol peakyuu, npu HeodxXo0umMocmu ypasHueaem:
3Fe;0, + 8 Al =9Fe + 4A|203

2. Ycmanasnusaem, Maccol KaKux eeujecms 3a0aHvl No yCl08U0 3a0a4i, MACcbl KAKUX 8eujecms
HYJ#CHO Onpeoenums:

m Fe= 500r m Fe;0, =?
3. Paccuumoieaem 3nauenus moaspHoix macc (M) ons smux eewecms (2/moiw):
M Fe= 56 2/mone MFe30,4 = 232 2/monw

4. Buiuucnsem konuuecmeo eseulecmea (V) , coomeemcmeyrouiee 3a0aHHbIM O yciurosuro 3a0ayu

maccam (moaw): V Fe=500/56 =8,93 mous

5. Ilo ypasnenuto xumuueckou peakyuu paccuumoléaem KOJIU4ecmseo UCKOMOo20 6euecmsd (Moy).

X monw 8.93
3Fe:0. + 8Al= 9 +  4AD0O X =1,12:98/112 =0,98r
3 moae 9 mosw

VFes0,=X=3%8,93/9 = 2,98 monv

6. Haxooum maccy m Fe3O4, coomsemcmeayrowyro danHomy xoiuvecmay sewjecmaa: (2)

m Fe304 =V Fes0,-MFe30,4 = 2,98-232 = 691,36 2

5.4. TunoBble 1adopaTopHbIe padoThI

1. JIadopaTopHas padora k Teme NeS « KnHeTHKa M MEeXaHM3M XMMHYECKHX PeaKIHil.
XuMH4YecKoe paBHOBecHe.)

HccnenoBanue CKOPOCTH XUMHYECKHUX PEAKIUI 1 XUMHYECKOI0 PABHOBECHUS.

Ieab padoThbl: HW3YYNUTHh BIWUSHHUE PA3IUYHBIX (HAaKTOPOB HA CKOPOCTh XHUMHUYECKOMN
peakuyy ¥ CMEIIEHUE XUMUYECKOIO PABHOBECHUS.

[1nan paboTHI.

OmnpiT 1. 3aBUCHMOCTb CKOPOCTH TOMOT€HHOW PEAKIIMU OT KOHIIEHTPALUH PEarupyroumx
BEIIECTB.

B 1aHHOM OmbITE MBI U3MEHSIEM KOHIIGHTPALMIO OJIHOTO M3 PEaripyronux BemecTs (Tuocyibdara
HaTpus), MyTeM pa30aBICHUS MCXOMHOTO pacTBopa THOCynb(para Boaod (cormacHo Tabmume 1).
KoHueHTparms cepHOii KUCIOTHI (Kak U TEMIIEpaTypa) OCTaeTCs OCTOSHHOIA.

Hcnons3yemas peakuus:




Na;S;03+ HSO4= S| + HaSO3 + NapSO4y

3aganue K onbITy 1

1. Pesynbrarel m3Mepennii BHecTH B cBoAHyto TaOmumy 1 ans nByx ombitoB. Ilo
HOJY4YE€HHBIM JaHHBIM IOCTPOUTH I'paUK 3aBHCUMOCTH CKOPOCTH 0 (OCh OpPAMHAT) OT OTHOCHTENbHON
KoHUeHTpauu (a/a+b) (ock abcumce)

Taoauma 1
Ne O06wem (M) OrnocurensHast | Temmeparypa | Bpems CKOpOCTb XUM. PeaKIHu
s (eSO | HO| oo | K00 | 0
b 29203 _
(;) ( ) a/(a+b) (ocb X) v=100/t (ocb Y)
1 6 0 1 -
2 4 2 2/3 -
3 3 3 1/2 -
4 2 4 1/3 =
0/H 2 4 - T,= pacTBOp IS OIbITa 2
% 2 4 - T3= pacTBOp st ONBITA 2
2. Cnenarb BBIBO/I: Kakasi

3aBHCHUMOCTh MEXJIY KOHIEHTpAlMel OJIHOTO U3 pearupyromux BEHIECTB H CKOPOCTHIO
MPOTEKaHUs peakiuu (TpU MOCTOSTHHOM TeMIlepaType) HabJto1anachk B UCCIEAYEMOM JUana3oHe
KOHIIEHTpaIHi.

OmnpIT 2. 3aBUCUMOCTH CKOPOCTH TOMOTCHHOM PEaKIMU OT TEMIICPATYPEL.

B nanHOM ombiTe MBI HU3MEHSIEM TEMIIEPATYPY MPOXOXKIECHUS PEaKIUU IyTeM HarpeBaHus
pactBopoB Na;S,03 u HySO4 (10 cMemmBanus), MO0 B TEYCHHE HEKOTOPOTO BpEMEHU (3a1aeTcs
npenojaBareneM), Tu00 0 OmpeneeHHON TemmepaTypbl. KoHlleHTpalus pacTBOPOB OCTaeTCs
IMOCTOSIHHOM.

3aJIaHKE K ONBITY 2:

1. Pesynbrarel uzmepenuit BHectu B cBoAHyro TabGuammy 1 ans nByx onsitoB. Ilo
MOJIyYEHHBIM JIaHHBIM BBIUMCIUTH TPU 3HAYEHUS TEMIEPAaTypHOro Kod(pQUIMEHTa peakiuu P,
UCIIOJNIB3Ysl TPH Mapbl 3HaUeHUH T U v o dopmylie vy = o) * ) AT rie AT = Tx — T y (Tx >
Ty),

Paccuurats y cpenH. (cpennee apudmMeTuuecKOe 3HAUCHHUE U3 TIOTYUYCHHBIX ).

2. Bprunciure CKOpOCTh JaHHOU
peaxiuu nipu Tx (3a0aemcs npenodasamenem). 3a Ty B34Th 11000€ U3 TPEX ONMBITHBIX 3HAUCHHH T’
(cm. Tabnumy 1). Mcnons30BaTh Al pacyeTa CKOPOCTH HAIGHHYIO BEIUYUHY Y CPEIH.

OnwiT 3. 3aBUCHMMOCTh CKOPOCTH TETEPOr€HHBLIX pEaKIUM OT ILIOMIAJAH ITOBEPXHOCTH
pPEarupyoIIero BEIIeCcTBA.

B nanHOM OmbBITE MBI UCCIENYEM PEAKIIMIO, MPOTEKAIOINIYI0 TPH BO3JACHCTBUU pacTBOpa
COJISTHOM KHUCIIOTHI Ha TBEPJI0€ BEIIECTBO - KapOOHAT KaNbIus (Men).

3ajaHue K OMBITY 3:

1. 3amucarb ypaBHEHHUE
nmpoTekaromed xuMuuecko peaknuu. OOpaTuma WM HeoOpaTMMa JaHHas  peakius
(MCTIONTB30BaTh COOTBETCTBYIOIIHMA 3HAK)?

2. CrenaTh BBIBOJ: KaK 3aBHCHUT
CKOPOCTb I'€TEPOTr€HHOM PEeaKIMu OT IUIOIIA/IA TIOBEPXHOCTH PEArupyrolIUuX BEIIECTB.

OmnpiT 4. CMENICHNE XMMHYSCKOTO PAaBHOBECHS BCJICICTBHC M3MCHEHMS KOHIICHTpAIHMH
PEArupYIOIMKX BEIICCTB.

B nanHOM OmBITE MBI HCCIEyeM CHCTEMY, HAXOJSIIYIOCS B COCTOSSHUM XHMHYECKOTO
paBHOBECHSI, UCTIONB3YS ISl STOTO OOpaTHUMYIO PEAKIIHIO, MPOTEKAIOIIYI0 B PACTBOPE MEXITY
xynopusom xenesa (I11) u ponanugom (THOLMAHATOM) KaJHsL.

PacTBOpBI HCXOIHBIX pPEareHTOB MPAKTUYECKU OecIBEeTHHI (pacTBop xjopuaa xenesa (I1I)
uMeeT OJIeTHO-)KENTOBATYI0 OKpPAcKy), TOrJa Kak OJWH W3 TMPOJYKTOB PEaKIUH — POJAHU]]




(tmoumanar) xene3a (III) — npugaer pactBopy TeMHO-KpacHbIi 1BeT. [loaToMy 0 HampaBieHUH
CMEILEHMSI PABHOBECHSI MOYKHO CYJIUTh 110 U3MEHEHUIO 1IBETA PEaKIIUOHHONW CMECH.
3ajilaHue K OonbITY 4:
1. 3amucars ypaBHeHHe mnpoTtekarolme peakuuu. CpaBHUTh HMHTEHCHUBHOCTb OKPAcKH
pacTBOPOB B MPOOUPKAX C ITATIOHOM U BHECTH HaOmoaeHus B Tadaumy 2.

Taoauma 2
Homep XuMudeckast W3MmeHeHne HHTEHCUBHOCTH OKpacku o | HampaBneHue cMerieHus
IpOOHpPKH dhopmyna OTHOIIICHUIO K ATAJIOHY (yCHIIEHHE, paBHOBecHS (BJIEBO,
J00aBISIEMOT 0O ocnabieHue) BITPaBO)
BEIIeCTBa
1 FeC13
2 KCl

2. CnenaTh BBIBOJ: KaK BIMSET Ha CMEIICHHWE XMMHYECKOTO PABHOBECHS YBEIMYEHHE KOHIICHTPALIUH:-
UCXOJHBIX peareHToB? - MPOAYKTOB peaKkIuu?

2. JlabopaTopHasi paGora k TeMe Ne6 «IIpupoga pacTBOpOB M HOHHbIE PEAKIMH.»
HccnenoBanne npomeccoB rujiposin3a coJieil 1 KHCJIOTHOCTH PACTBOPOB.

eanb padoThI: HU3YYHUTH CBOICTBA BOJAHBIX PacTBOPOB QJICKTPOJIMTOB C
HCHOJb30BAHMEM IIBETHBLIX HHIMKATOPOB; BIMSHME THJAPOJM3a HAa BedWynHY pH BOJHBIX
pPacTBOPOB COJICH; BANSHNEC TEMIEPATYPhl HA THAPOIN3.

[Tnan paboTHI.

Omnprt 1. OnpeneneHre peaku cpeabl B BOJIHOM PACTBODE.
B JAHHOM OIIBITC MBbI I/ICCHCI[yCM BOJHBIC paCTBopbl COHHHOP'I KI/ICJ'IOTI)I, meJIouu u III/ICTI/IHHI/IpOBaHHYIO
BOAY C IOMOUIBIO CIECIYIOIINX HHIWKATOPOB: YHHUBEPCAJIbHBIA MHAMKATOP, METHJIOBBIA OpPaHKEBBIH,

!hCHOJ’I{hTaHeI/IH.

3agaHue K oneITy 1:

1. CocraBuTh ypaBHEHHS TUCCOIHAITAH UCCIETYEMBIX JICKTPOJIUTOB.

2. OHpeZ[eJ'II/ITI) p€akurr Cpeabl B BOAHBIX pPaCTBOpax JJICKTPOJUTOB C IIOMOINBKO HWHIAMUKATOPOB,
PE3YJIbTAThI UCCIICAOBAHNA BHCCTU B Taﬁmluy.

Tadnuna
Ne Kuciora ‘ Juct.BOOA | Hlesoub
WNuaukatop
ccpun 3unagyenue pH 17151 yHHBEpCaIbHOTO HHAMKATOpA
1 YHuBepcaabHbIi UHIUKATOP ‘
. N BET PacTBOPA C UHIUKATOPOM
2 MeTunoBblil OpaHXeBbIi Lperp P P
3 ®denondranens
Cpena pacTtBopa (Kucias, HelTpanbHasi, eT0uHas)

OTBETUTH HA BOIIPOCHI:

1. C nomowwio kaxozo (kaxkux) uz UHOUKAMOPOE MOICHO ONPeOeIUns KUCLYIO cpedy pacmeopa?

2. Denongpmaneun A614emMcs UHOUKAMOPOM HA HEUMPALbHbLE, WEOYHbLE UYL KUCLbLE PACMEOPbL?

3ajanue K onbitaM 2-6:

1. BbIIOIHUTH npempiiara€MbI€ OKCIICPUMCHTBI.
2. 3anucaTth Ha6J'IIOZ[eHI/I$I, YpaBHCHUA HNPOTCKAIOMIUX peaKuHﬁ B MOJICKyJ'I)IpHOﬁ U HWOHHO-

MOJIEKYJISIpHOH (hopme.




3. Cnenatb HEOOXOAMMBIE BBIBOJBI O TMPOTEKAHWM (OTCYTCTBMHM) THMIpOIN3A
WCCIIeTyeMOM COJTN

OmnpiT 2. UccieioBaHre pacTBOPa COJIH CUbHOU KUCIOTHI U cubio2o ocHoBaHus (NaCl)

B maHHOM OITBITE€ MBI UCCIIEAYEM C IIOMOIIBIO WHAWKATOPOB BOJHBIN PaCTBOP MOBAPEHHON
coJiu (XJIOpUAa HATpus).

Omeit 3. UcclieioBanue pacTBopa cou cuibho2o ocHoBanus u cradot kuciotel (Na,CO3)

B nmaHHOM OmBITE MBI HCCIIEYEM C MOMOIIBI0 MHIUKATOPOB BOJIHBIN pacTBOp KapOoHaTa
HATpHSL.

OmnpiT 4. UcciieioBaHre pacTBOPAa COMH ¢1ab020 OCHOBaHUS U cuibHou KUcioThl (ZNnCly)

B maHHOM oOmBITE MBI HCCIEIyeM C IMOMOIIBIO MHIMKATOPOB BOJHBIH pacTBOp XJIOpHIA
[IUHKA.

OnbiT 5. HccienoBaHuwe pacTBOpa COJHM  ¢1ab020 OCHOBAaHHSA W C1a0OOU KHUCIOTHI
(NH,CH3COO)

B nmaHHOM oOmbITE MBI HCCIEAYEM C MOMOIIBIO MHIUKATOPOB BOJHBINA pPacTBOp arerara
AMMOHHSI.

OmnbiT 6. B3anmuoe ycuinenne ruapoaunsa. (HeoOpaTumblit THAPOIH3)

B nmaHHOM OmBITE MBI HUCCIIEIYEM DPEAKIMH, MPOTEKAIOIINE B BOJHOM PACTBOPE MEKIY
colsiMu  cynb(haT aTOMUHUS M KapOoHAT HaTpus (C 0oOpa3oBaHHMEM HEPACTBOPUMBIX U
ra3000pa3HbIX BEUIECTB).

OnpiT 7. BausiHUe TeMepaTypbl Ha THAPOIIH3.

B nanHOM ombITe MBI UccleayeM (TpU MOMOINM WHAWKAaTopa (eHosdranenHa) mporece
THJIPOJIM3a, IPOTEKAOIIUI, B BOJIHOM PACTBOPE alleTaTa HATPUs MPH Pa3IMIHON TeMIepaType.

3ajiaHue K OMbITY 7:

1. BBIIOIHUTE TIpeIaraeMblii SKCIIEPUMEHT.

2. 3anucaTh ypaBHEHUE MPOTEKAIOLIEHd pEeakUMd B MOJEKYJISIPHOM M HOHHO-
MOJICKYJISIpHOM (hopme.

3. 3anucars HAOIIOAECHUS:

LIBeT pacTtBOpa cou ¢ GeHONDTATCHHOM (00 KUnsA4eHus):

Cpena maHHOTO pacTBOpa BCIEJICTBHE IPOTEKAIONIETO TUAPOIM3A CONU (KUCAAA UMU
wenounas)

Kak n3mMeHnIach MHTEHCUBHOCTh OKPACKH PacTBOpA:

8 npoyecce Kunaiyenus . (YMEHbIIUIACH / BO3pocia) [ ruapou3 (YCUIUICS / YMEHBIITHIIICS )

nocne oxaascoenus: . (yMeHbIIMIach / Bo3pocia) [ ruponu3 (yCunumcs / yMEHBIIHIICS )

4. Craenatp BBIBOJ O BIUSIHUU TEMIIEPATYPhI Ha THIPOIIH3.

5.5. Bonpocsl k 3Kk3amMeHy

1. KonnuectBo BemiectBa, eauHUIBI H3MepeHUs. (OCHOBHBbIE KOJMYECTBEHHbIE
(cTexHOMeTpUUYECKHE) 3aKOHBl M MX TNPUMEHEHHE (COXpaHEHHUS MacChl, COXPAHEHHUS SHEPrHH,
MOCTOSIHCTBA COCTaBa, KPAaTHBIX OTHOILIEHUH, 3aKOH ABOraJpo, SKBUBAJIEHTOB, Ta30BbI€ 3aKOHBI;
ypaBHeHus Knanelipona, MenneneeBa-Kianeiipona; napuuanbHOE JaBIEHUE ra3a B CMECH, 3aKOH
napLUyaibHbIX JaBICHUI).

2. OcHoBHBIE KJIacchl HeOpraHmdeckux coenuHenuil. Homenknarypa. XapaktepHele
CBOMCTBA Ha ITPUMEPE OTIEIBHBIX IPEACTABUTENEH PA3INYHBIX KJIACCOB.

3. Mogens aroma no bopy. Iloctymarel bopa. KsanroBble umciaa n, I, m, s.
KonuuecTBo 1 pa3HOBUAHOCTD IEKTPOHHBIX OpOUTATICH.

4. [TpuHuMn MuHUMYMa HEprun: npasuia KieukoBckoro, ux npuMmenenue. [punnun
[Taymu. [paBuno Xynna (I'yana). DneKTpoHHBIE U AJIEKTPOHHO- rpadudeckue GopmMybl aTOMOB
9JIEMEHTOB (Ha TpUMEpe XJIopa W MapraHiia B OCHOBHOM M BO30YXXJIEHHOM COCTOSHHH).
BaneHTHBIE 27IEKTPOHBI.

5. [lepuonnueckuii 3axkoH u cuctema snemeHtoB JI.M. MenneneeBa. CTpykTypa
MIEPUOIUYECKON CcUCTEMBL. lloyoKeHne MeTalioB W HEMETAUIOB B IEPUOAMYECKON CHUCTEME



AJIEMEHTOB. DHEpPrusi MOHU3AIMU U CPOACTBO K DIJIEKTPOHY. IDJIEKTPOOTPULATEIBHOCTH Kak
XapaKTePUCTUKA CBOMCTB AJIEMEHTa. AHOMAJIMH B MEPUOAMYECKON CHUCTEME AJIEMEHTOB (TIpoBall
AJIEKTPOHA, JUArOHAJIbHOE CXOJCTBO.). DJIEKTPOHHBIE aHAJIOTH.

6. XuMuyeckasi CBsI3b: OIpe/ieJIeHHe, OCHOBHBIC BHUJbI, XapaKTepUCTHKU. MoHHas
cBsi3b. OCOOEHHOCTH COCTUHEHHMH C MOHHOW CBs3bl0. BomoponHast cBsizb, €€ OCOOEHHOCTH.
Bnusinue BoAOpOIHBIX CBs3eil Ha cBoiicTBa BemiecTB. OCOOCHHOCTH XMMHUYECKOH CBSI3H B
MeTaJlax.

7. KoBaneHTHast cBsi3b ¢ TOUKH 3pEHHS] METOJa BAJICHTHBIX CBsI3€l, €€ 0COOCHHOCTH
(mpocTas, KpaTHasi; TUIBI CBSI3U (G -, T - U O — CBA3b); MOJSIPHOCTH CBSI3M, HANPABICHHOCTD,
HACBIIIAEMOCTh). Mexanu3M 00pa3oBaHus CBs3M (OOMEHHBIN, JOHOPHO-AKIENTOPHBIN). [loHsTHE
0 ruOpuIU3aK OpOUTaNIel M TeOMETPUIECKO KOH(PUTYpAIIH MOJICKYII.

8. Kommnekcusie coeaunenus. X cTpykTypa, OCOOGHHOCTH U KiaccU(UKAIMS.
Xapaktep CBS3M B KOMIUIEKCHBIX coeAMHEeHUsX. [lepBuuHas u BTOpPUYHAS AUCCOLMALIUS
KOMIIJIEKCHBIX coelMHeHn. KoHCTaHTa HECTOMKOCTH.

9. OCHOBBI TEPMOJIMHAMUKHA XUMHYECKUX PEaKLUid, OCHOBHBIE TEPMOJAMHAMUYECKUE
byHKIMKM  (SHTAJBIUSA, DHTPOIHUSA, CBOOOmHAass dHepruss [ubOOca). DHrampnus (TEIOTAa)
oOpa3oBanus. Pacuer TemmoBeIx 3P(GEKTOB XMMHUYSCKUX peakimidi (3akoH ['ecca, ciepcTtBue u3
3akoHa ['ecca).

10.  OcHOBBI TEPMOJWHAMUKH XHUMHUYECKUX PEAKINI, OCHOBHBIC TEPMOIUHAMUYCCKHEC
byHKIMM (PHTAIBIMS, SHTpomUs, cBoOoaHas sHeprusi ['m60ca). TepmomuHaMU4eCcKHil METOJ
OTpeIeTICHUsI BO3MOKHOCTH M HAIIPABJICHUS MPOTEKAHUS XUMHUYECKUX MPOIIECCOB.

11. KunHeTuka XMMHMYECKUX pEAKIHMi: MOHSTHE CKOPOCTH XHUMHYECKOH peakIuu;
(akTopbl, BIUSIOLUIME HA CKOPOCTh PEAKIMH. 3aKOH JAEUCTBYIOIIMX Macc I CKOPOCTH PEaKIUu.
[Topsinmox peakuuu. Kunernueckue ypaBuenus. Mx npumeHeHue.

12. BimsiHne Ttemneparypsl Ha CKOPOCTh peakiuu. Teopusi aKkTUBHBIX CTOJIKHOBEHHM,
SHEprusi akTUBauu xumudeckou peakunuu. I[Ipasuno Bant-T'odda. YpaBrHenue Appenuyca.
BrnusiHue katanu3aTopoB Ha CKOPOCTh peakuuid. Buael karanusa.

13. Xumuueckoe paBHOBecHe. 3aKOH JACHCTBYIOLIUX MAacC JUIs PaBHOBECHS, KOHCTAHTa
paBHoBecus. CwmemieHue xumuueckoro pasHoBecus. [lpunnun Jle Hlartenve. Ilpumepsr ero
NEeNUCTBUSL.

14. PactBopel. Kmaccudukamus. CrocoObl BbeIpaXXeHHUsT COCTaBa (KOHIIEHTPAIIHH)
pacTBOPOB.

15.  KommratuBHble CBOMCTBAa HIealbHBIX pacTBOpoB. Ocmoc. 3akon Bant-I'odda.
3akoH Payns u ero cnencrsus. Kunenue u kpuctayumsanus pacTBOPOB.

16.  PacTBOpBI 2JEKTPOIUTOB. DIIEKTpOIUTHYECKas aucconnanusi. CHipHbIE U ciaa0bie

ANIEKTPONIUTHI (puBecTH MpuMepsl). CTeneHb U KOHCTaHTa Jucconuanui. MakTopbl, BIUSIOINE
Ha BEJIMYMHY CTEIIECHH TUCCOLUALUN JIEKTPOJIUTOB.

17. Tumel WOHHBIX peaklMid B pacTBopax (mpuBecTH mnpumepsl). Hampasnenue
IIPOTEKaHWsI MOHHBIX peakuuil. lIpaBwia 3anmucu ypaBHEHMI XMMHYECKOM pEaklIUMHd B HOHHO-
MonekyisipHoit  ¢opme. IloHsTHe mnpousBeneHus pacTBopuMocTH. PaBHOBecme B pacTBOpax
anekTposuToB. lloHsTe akTtuBHOCTH. PaBHOBecMe B pacTBOpax cia0bIX 3JIEKTPOIMTOB.
Crynenuaras qucconuanysl.

18.  Hucconmanus Boasl. [ToHATHE KUCIOTHOCTH | IIEIIOYHOCTH PAcCTBOPOB. Mepa CHITh
KHCIIOT ¥ OCHOBaHUU. BoopoaHbIii mokasarens u mkana PH. Meroas! usmepenus pH.
19. IMaaponus coneit. Ero ocobennoctu. KommuecTBeHHBIC MOKa3aTeNd THIPOJIM3A.

['unponu3 comu CUJIBHOTO OCHOBaHUS U Cl1a0Oil KUCIOTHI (Ha mpumepe KapOoHaTa HATPHS).
[uaponmu3 conmm cnaboro OCHOBaHUS W CHUJIBHOM KHCIOTHI (Ha TpUMEpe XJIOpHAa IIMHKA).
Heobpatumslii runponn3 (Ha mpuMepe cyabhuaa amoMUHN). B3auMHbIi ruaponus (mpumep).

20. OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuuu. [IoHATHE «CTEeneHb OKHMCICHUS».
[Tporiecchl OKUCIIEHUS U BOCCTaHOBJICHUS. METO/1 2IeKTpOHHOTO OanaHca.



21. Tunbel  OKHCIUTETHbHO-BOCCTAHOBUTENIBHBIX  peakui (IPUBECTH MPUMEPHI).
TunuuHbie OKUCIUTENN (IPUBECTH IPUMEPHI). TUMHUYHBIC BOCCTAHOBUTEH (TIPUBECTH TIPUMEPHI).
OKHUCIUTENBHO-BOCCTAHOBUTENbHAS aM(POTEPHOCTH (TIPUBECTH MTPUMEPHI).

22. lanbBannueckuit snement. [lpuHnun neiicTBus (Ha mpumepe seMenTa Jlanuas-
SAxobu). DJIC ranbBaHMYECKOTO 3JIEMEHTA. DJIEKTPOIHBIA MOTEHIMAT MeTaia. Ero cymHoCTs.
VYpasuenue Hepucra. CtanaapTHBIN MOTEHIMAT U TaOIUIA CTAaHAAPTHBIX TOTEHIIUAJIOB.

23.  Ilpoueccs snexrponu3a. MIx 0coOEHHOCTH (JEKTPOJIM3 PACIIaBOB U PACTBOPOB C
WHEPTHBIM U AKTUBHBIM aHOJOM, MOPSAIOK BOCCTAHOBJICHHUS KaTHOHOB U OKHUCIIEHUS aHHOHOB).
KonuuecTBeHHbIE 3aKOHBI AJIEKTPOIN3a (3aKOHBI Dapanies).

24.  DIeKTpOaHBIN (OKHCIIMTETEHO-BOCCTAHOBUTEIHHBIN ) MTOTEHITHAIT KaK
XapaKTEPUCTUKA OKUCIIMTEIIbHO-BOCCTAHOBUTENBHBIX CBOMCTB BelecTs. Kopposusa meraimnos. E€
Pa3HOBUAHOCTH. METO/IbI 3alIUTHl METAJJIOB OT KOPPO3HUH.

TemaTnKa pacyeTHHIX dK3aMEHAIIMOHHBIX 3324 1 THIILl YPABHESHUN pEaKIIHi:

1. Pacuerst mo ¢opmynaM W ypaBHEHUSM XHMHYECKUX peakiuid (MpUMEHEHUE
OCHOBHBIX CTEXHOMETPHYECCKUX M Ta30BBIX 3aKOHOB).

2. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT KOHLIEHTpAalMHU U TeMIepaTyphbl
(pacueTsr)

3. TepMonuHaMuyeckuil METOA  ONPEIENIEHUsS BO3MOXKHOCTM UM HAaIlpaBJICHUS
IPOTEKaHUS XUMUYECKUX peaKki (TEpMOXUMUYECKHUE PAcUEThl)

4. CriocoObl BbIpayKE€HUS! KOHIIEHTPALMU PacTBOPOB (pacyueThl)

5 VYpaBHeHUs] OOMEHHBIX PEAKIMH B PaCTBOPax 3JIEKTPOJIUTOB.

6 Pacuers! noHHbIX paBHOBecuii (crenenb u Knuc., pH, I1P, pactBopumocTs).
7. VYpaBHEHMsI peakLUil THAPOIN3a CONEH.

8 YpaBHEHHsI OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

9. CxeMbl raJIbBAHUYECKUX IEMEHTOB.

10.  VYpaBHeHHA peakuuii mporecca IEKTPOIIH3a.

11.  DnexkTpoXMMHYECKUE PACUETHI.



TEXHOJIOTHYECKAS KAPTA JTUCHUIIJINHBI
OCHOBHAA OBPA30OBATEJIBHAS ITPOI'PAMMA

21.05.05 ®dusuyeckue nNpouecchl rOpHOro WM HegrerazoBoro NPou3BoACTBA
Cnemmanmzanus Nel «@u3ndeckue npouecchbl FOPHOro MPOM3BOACTBA
(xox, HanpaBiIeHKE, TPOQHIIH)

TEXHOJIOI'HYECKASA KAPTA

Mudp mucuumaunst no PYII ‘ b1.b.13

Jucuuminna | Xumus

Kypc |1 [cemectp [1

Kadenpa | OOuIMX JHCHMILIAH
HNBanenko B.U., 1.T.H., 101eHT, mpodeccop kadeapbl 001HX

@®.1.0. npenogasarens, JUCHUILINH

3BaHUE, JOJKHOCTb Epmaxosa J.I'., crapumii npenoaasare/b kageapbl 00mmx
AUCHUILINH

D6 TPYIOEMKOCTbuae3et|  216/6 | Kon-Bo cemectpoB | 1 | ®opma koHTpOIS | Sx3amen

K e con. | 16/16 [TP/CMoguinen.con | 16/16  PiBosuseccon. | 8/8 | CPCogunencen | 176/176

KomMmnerenuun oﬁyqammerocﬂ, (l)OpMI/IpyeMI)Ie B pe3ysibTare 0CBOCHUSA TUCHUIIIMHBI:

- TOTOBHOCTb C €CTCCTBCHHO-HAYYHbIX MO3UILUN OICHUTH CTpOCHHC, XUMHYECKHH H MI/IHepaJ'IBHHﬁ

COCTaB I'OPHLBIX IIOPOA, ClIAararomux 3¢MHYI0 KOpY, MOp(bOJ'IOl"I/I‘{eCKI/Ie OCOOEHHOCTH U I'€HETUYECKHE
THUIIBI MeCTOpO)KI[eHI/Iﬁ TBEPABIX IMOJIC3HBIX HCKOIIACMBIX IIPpU PCIICHHUU 3aad I10 pallMOHAJIbHOMY H

KOMIUICKCHOMY OCBOCHHUIO T'€OPECYpCHOTO IIOTCHIMala HEAp Ha Cymle, Ienbpe Moped U Ha
akBatopusx mupoBoro okeana (OI1K-4).

. MakcumaJjibHoe
Kon ¢popmupyemoii KosmnuecrBo
KOMIICTeHITHH Coaepxanue 3a1aHus MeponpaATHH KOJIMY€ECTBO Cpok npeaocrasiieHUst
0a,1J10B
Beoownwtii 610k
|He MIPEyCMOTPEH |
OcHO6HOIL 010K
Tect B teuenue cemectpa B
OIIK-4 7 28 pamKax yueOHOTo
pacTrcaHus
BrInoHeHNE, pacdeT u B teuenue cemectpa B
OIIK-4 odopmIcHIE 4 24 pamKax y4eOHOTO
mabopaTopHOi paboOTHI. pacnucaHus
B Teuenue cemectpa B
OIIK-4 Perenue 3amau. 4 8 pamKax y4eOHOTro
pacriucaHus
Bcero: 60
1 Bonpoc — 15
OIIK-4 DK3aMeH 2 Bompoc — 15 ITo pacrmcanuio
3agada - 10
Bcero: 40
HTroro: 100
Jlononnumenvuulit 610k
OIK-4 BrinosHeHe HHMBUIYAJILHOTO PACYeTHO- 20 Tlo cornacoBanuto ¢
TEOPETUIECCKOTO 3aIaHHsI MIPEeToaBaTesieM
Bceero: 20

[ITkana oneHuBast B paMkax 0autbHO-peUTHHIoBOM cucteMsl MATY: «2» - 60 GamioB u MeHee, «3» - 61-80
6aioB, «4» - 81-90 6amnoBs, «5» - 91-100 6a10B.




