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1. O01mme cBegeHns

1. | Kadenpa I'opHoro aena, Hayk o 3emiie u
IpUPOA000yCTPOICTBA

2. | CuenanbHOCTh 21.05.04 T'opHoe aenno
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4. | Hucuuninza (MOIYJb) Xumus

5. | ®opma oOyueHUS OYHast

6. | I'om HaGopa 2014

1. IlepeyeHb KOMNeTeHIUH

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX TIO3MIIUH OIICHWBATh CTPOCHUE, XUMHUYCCKUUH U
MUHEpAJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOTHYecKrne OCOOCHHOCTH M TCHETUYECKUE THIIBI
MECTOPOXKICHUN TBEPIBIX MOJE3HBIX MCKOMACMBIX IMPH PEIICHUH 3334 10 PalMOHAIBLHOMY U
KOMILIEKCHOMY OCBOEHHIO reopecypcHoro norenipana veap (OITK-4);




2. Kpurtepuu u noka3are/u OlleHMBAHUS KOMIETEHLHII HA Pa3IHYHbIX 3TaNaxX UX (POPMUPOBAHUS

Kpurepun u noka3areju OlleHUBAaHUSA KOMIIETEH Ui

dopmu- DopMbl KOHTPOJIS
Jran (popMUPOBAHUS KOMIIETEHIIUU pyemast 3HaTh: VMeTh: Boiajiers: chopmupoBan-
(pa:me.m,l, TEMBbI }:[I/ICIII/IH.TII/IHLI) KOMIIE- HOCTH
TeHIUSA KOMIIeTeHIU i
MpeAMET U3y4YEHUs U OCHOBHBIE OIIPEEIUTh Kilace OCHOBHBIMH MPUEMaMH
TIOHATHUS XUMHH (3JICMEHT, aTOM, BEIIECTBA 10 €TO0 1 HaBBIKAMU PEIICHUS
MOJIEKYJIa, KOJMIESCTBO BEIIECTBA (dopmyre, naTe Ha3BaHWE; | 33734 Teer
1. Bsgenenne. OCHOBHBIC OHSITHS U 3aKOHBI OITK-4 T. IL.); HaIWCaTh U yPaBHATH (CTeXHOMETPIYECKIMH ’
xumun. Knaccudukanus BemecTs. OCHOBHEBIC CTEXHOMETPUICCKHE YpaBHCHHE XUMHUYECKOM pacueTaMn) R
3aKOHBI; peaximn
Ba)XHEUIIINE KITaCCHl 1 HOMCHKIIATYPY
HEOPraHUYECKHUX BEIIECTB
KBaHTOBBIE quca, KaK | HamucaTh dJIEKTPOHHYIO U
XapaKTepUCTUKY COCTOSHHS JIEKTPOHA | 3JIEKTPOHHO-
2. CrpoeHue aToMa M IEPHOIUUECKAs B aTome, . rpadueckyro (bf)pMyny
cucrema. Knaccupukanus u cBolicTa OIIK-4 CTPYKTYpY IICpHONHHECKOH CHCTEMBI | ATOMA dIICMEHTa; Tecr.
NHMICCKHX SICMOHTOB. J.U. Menneneena (I1C) OMpEJIENUTh OCHOBHEIE
CBOWCTBA 3JIEMEHTa
HCXOJIS U3 €T0 MOJIOKCHHS
B [IC
OCHOBHEIC TTOJIOKCHHS TEOPHU OTIPENICIIUTH BHUJ] M THUIT
XAUMHYIECKOTO CTPOCHHUS CBs3U (-eif) B MOJIeKyIe
A.M.ByTnepoBa; 0CHOBHBIE BHIIBI U KOHKPETHOT'O BEIIECTBA;
THUIIBI XUMIYECKOH CBSI3U, MEXaHU3M YCTaHOBHTH COOTBETCTBHE
3. XwuMmuueckas CBsi3b U CTPOCHHUE MOJICKYIL. OIIK-4 o0pa3oBaHUsI CBSI3U; TIOHATHE O MexIy GopmMyIoit
TUOpUAM3AINN aTOMHBIX opOuTaneit u BEILIECTBA, TUTIOM
CTPOCHHUH MOJICKYIT rHOPUIN3AIIMHI €r0
LEHTPAIBHOTO aToMa U
CTPOCHHEM MOJICKYJIBI
OCHOBHbIE TEPMOANHAMUYECKHUE paccuuTaTh HaBBIKAMHU
¢yHxunn; 3akoH ['ecca, cnencTaue u3 TEepMOAMHAMHUYECKHE TEPMOXUMHYECKUX
3akoHa ['ecca XapaKTEepUCTHKH, pacyeros;
4. OCHOBBI XUMHYECKOW TEPMOTMHAMHKH. OIIK-4 TeroBoi 3pexT TEPMOIUHAMUYECKUM Tect

XHMHUYECKOT0 MpoIiecca
(peaxmymn);

METOJIOM OIpE/ICIICHHs
BO3MOXHOCTH (U
HaIpaBJICHU)




NPOTEKaHUs
XUMHYECKOH peaKIyy;
npueMamu paboThI ¢
MIPOCTEHIINM
nmabopaTOpPHBIM
00opynoBaHUEM U
TEXHUKOHN
0e30MacHOCTH IpH
paboTe B XUMUUECKOH

nmabopaTopuu
ITonsTue CKOpPOCTH XUMUYECKON | NPUMEHSTH: HaBBIKAMU
peakuuy, GakTopbl BIMSIONIME HA Hee, | KHHETHYECKUE YPAaBHEHHUS | MPAKTUYECKOTro

MaTeMaTudeckoe BblpaxkeHue 3AM mis
XMM. KHHETUKH, npaBuiio Baut -I'odda,

JUIsl pacdyeTa CKOPOCTH
peakuuu, npasuio BaHT-

OIIpEJICJICHUS U pacyera
CKOpPOCTH XUMHUYECKOM

ypaBHeHHe  Appenuyca, noHstue | ['odda s pacuera peaxImu u
SHEPTUH aKTHBALIWH, pOJb | TEMIEpaTypHOTO TEMITEpaTypHOTO BeimonHenue, pacyer u
5 KUHOTHKA i MEXAH3M XHIMUHECKIX KaTanuzaTopa B XUMHYEeCKHX | Kod(ddurumenta, mpuHun | ko3¢ uIreHTa ; odopmicHHEe 5
o OIIK-4 mponeccax. Ilomarme xmmumueckoro | Jle-IllaTense mns preMaMu paboOTHI C nabopaTopHOi PabOTHL
peakiuii. XuMH4eckoe paBHOBECHE. .
pasHoBecwust, npuHIyn Jle-1llaTense OTIPEAEICHHUS CMEIICHHS MPOCTEHIINM
XMMHYECKOTO PABHOBECHS | Ja00PaTOPHBIM Tecr
00opyioBaHUEM U
TEXHUKOI1
6e3011acHOCTH IpH
paboTe B XUMHUYECKOM
nmabopaTopuu
Knaccugukaruro u CHOCOOBI | OTIPENeNIATh:CHITY HaBBIKAMHU PacdeTOB
BBIPQ)XEHUSI KOHIIEHTPAIMU PACTBOPOB, | 3JIEKTPOIIUTA, KOHIIEHTPAIIH
CBOMCTBa pa30aBICHHBIX PAacTBOPOB | KHUCIOTHOCTh PacTBOPOB, HOHHBIX
HEJJIEKTPOJIMTOB M 3JIEKTPOJIUTOB, | (LIEJIOYHOCTH) PAcTBOpa C | paBHOBECHil (CTeNeHb U
TUIBl MOHHBIX peakuuil B pacTBopax, | MOMOLIbIO HHAMKaTopoB, | K auc., pH, IIP, Pewwerue 3anau
MOHSATHS IIEKTPOIUTHYECKOH | BO3MOXKHOCTB NMPOTEKAHHS | PACTBOPUMOCTE); ’
JUCCOLMAUH, KHUCJIOTHOCTH | THZpOJIM3a  KOHKPETHOW | HaBBIKAMH 3aITUCH
. Beinonnenue, pacyer u
6. Ilpuponma pacTBOpOB M MOHHBIE PEAKIIHH. OIIK-4 (menounocTH) PacTBopoB, | coiH VOHHOMOIICKYIADHOH odopmirenne

PacTBOPUMOCTH, THAPOIIH3A.

(hopMBI ypaBHEHHSI
pCakuuun; mpueéMamMmu
paboTsl ¢ mpocTeHmumM
1a00paTOPHBIM
000opyaoBaHUEM U
TEXHUKOM
6e3omacHoCTH MpH
paboTe B XUMHYECKOH

nabopaTopHOi pabOTHI.

Tect — 2 mr.




nabopaTopun

[oHsATHS: OKHCIIEHUE, BOCCTAHOBJICHUE,
OKHCIIUTENb , BOCCTAHOBHUTEIb,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaxmuu (OBP), Tamer OBP

OIMPCACIINTDL CTCIICHDb
OKHUCJICHHS 3JICMCHTA B
COCINMHCHNH, OK-BOC.
CBOMCTBa BCIICCTBA B
,I[aHHOﬁ XUM. peaKunu

HaBBIKAMH
UCTIONB30BaHMUsI METOa
AIIEKTPOHHOTO OanaHca
JUISl ypaBHUBAHUS
OBP;npuemamu paboThI

BI:IHOJ'IH@HI/Ie, pacydeT u

7.  OKHCIHUTENFHO-BOCCTAaHOBHUTEIIBHBIC € IpOCTENIIUM
HPOLECCHL. OIK-4 71a00paTOPHBIM ohopuerne .
nabopaTopHOH PabOTHI
000pyIOBaHUEM H
TEXHUKOI
6e3011acHOCTH IpH
paboTe B XUMHUECKOM
nmabopaTopuu
[lonatue 5IEKTPOTHOrO MOTEHIMANa | HAIUCATh CcXeMy | HaBBIKAMHU pacyera
MeTallia, yYpaBHEHHUE HepHcra, | ranpBaHHuYecKOro D]JIC ranbBaHMYECKOTO
NIPUMEHEHWE TaOJMIBl CTAHIAPTHBIX | 3JIEMEHTa, YpaBHEHUsI | 2JEMEHTA,
8. DJeKTpOXUMHUYECKHE MPOLECCHI. OIIK-4 JNEKTPOAHBIX MOTEHLIUANIOB; MPUHIUN | peaKIui mpouecca | 3EKTPOXUMHUECKUX Tecr
JEUCTBUS TaJIbBAHUYECKOTO 3JIEMEHTA; | 2JIEKTPOJIM3a; ONPEIEIUTh | PACUETOB C
MIPOLIECCHl IEKTPOJIM3a, OCOOEHHOCTH | MPOAYKTHI AJIEKTPONIN3a UCTIONIb30BaHUEM
U KOJMYECTBEHHBIE 3aKOHBI 3akoHa Papazes
[NonsTre XMMUYECKOH HACHTH(OUKAIIMNK | OLEHUTH BO3MOXXHOCTh npueMamu paboThI ¢
(KauecTBEHHOTO aHAJIN3a); HCIOJb30BaHUSA MPOCTEHUIINM
9.  OcHOBHBIE METO/IbI XUMUYECKOT'O KOJINYECTBEHHBIM aHAJIN3: OCHOBHBIC OTIpeJIeIEHHOTO METO/1a 71a00paTOPHBIM BhionHeH e, pacuer u
HCCIICIOBaHNSA BEIIECTB M COCTUHEHUII. OITK-4 XUMHYECKHE, PU3UKO-XUMUYECKUE U aHau3a JUIL peleHns 000pyI0BaHUEM U o (bOpMHeHI/Ie’
Xumuueckui, GU3NKO-XUMHUIECKUH 1 ¢busnyeckre (MHCTPYMEHTAIbHBIE) KOHKPETHOU TEXHUKOI

(u3ndeckuit aHaIn3.

METOIbI

IIPAKTUYECKOH 3a7auu

6e30M1acHOCTH IpH
paboTe B XUMHUYECKOU
nmabopaTopun

nabopaTopHOi pabOThI




4. 4. Kpurepun u IIKaJbl OLleCHUBAHUS

4.1. Tect
[TporieHT npaBUIBHBIX OTBETOB Jo30 | 31-44 | 45-64 | 65-84 85-100
KonnyecTBo 6amioB 3a pemeHHbIN TECT 0 1 2 3 4

4.2.1. PemieHue 3a/1a4 B MePBOM ceMecTpe

20 6a/110B BBICTABIISIETCS, €CIIU CTYACHT BEPHO PEIINI MPEATIOKCHHYIO 331a49y, MPeI0KHIT
pa3nyHble BapHAHThHI €€ PelIeHUs (€CIH CYIECTBYEeT HECKOJIBKO BapHAaHTOB), apryMEHTHUPOBAB
UX, IPOJIEMOHCTPUPOBAI 3HAaHNE TEPMUHOJIOTHH, 0003HAYCHUN U (PopMyII.

10 ©6anjoB BBICTABIAETCSA, €CJIM CTYACHT peIIMI MNPEeJIOKEHHYI0 33Jady C
HE3HAYUTENbHBIMA ~ OMIMOKAMH, W/WIM OBUIM JOMYIICHB OIMMOKKM B  TEPMHUHOJIOTUH,
0003HaYeHUsIX, GopMysIax, HATUCAHUH YPAaBHEHUN PEaKIIHii.

0 OdaysuloB - eciaM CTYIEHT HE pEIIMi MPEeAJIOKEHHYIO 3a7ady WM HEBEPHO YyKasall
BapHAHTHI PEIICHHUS.

4.2.1. Pemmienne 3aaa4 BO BTOPOM ceMecTpe

10 6anJ10B BBICTABIISAETCS, €CIIM CTYIEHT BEPHO PEIINII IPEJIOKEHHYIO 3aa4y, PEAI0KUIT
pa3JInYHbIC BapUAHTHI €€ PEIICHUs (€CJIM CYIIECTBYET HECKOJIbKO BAPHAHTOB), apTYMEHTUPOBAB
UX, TIPOJIEMOHCTPUPOBAI 3HAaHNE TEPMUHOJIOTHH, 0003HAYeHHUU 1 (PopmMyII.

5 0aJIJIOB BBICTABIISACTCS, €CJIM CTYACHT PEUIMII MPEITIOKEHHYIO 3a7]auy ¢ HE3HAUUTEIbHBIMU
OImMOKaMu, W/WiaM OBUIM JONMYIICHBl OMIMOKM B TEPMHUHOJOTHHU, 0003HAYCHHUSIX, (HOpMyIax,
HAIKMCAaHUM YPAaBHEHHI PEaKIInu.

0 0a/U10B - eciM CTYAEHT HE PEIIWII NIPEJIOKEHHYIO 3a/1a9y UM HEBEPHO
yKa3aJl BApUAHTHI PEIICHUS

4.3. O¢gopmiieHue 1a00pPaTOPHOIT padoOTHI

6 0anI0B BBICTABISETCS, €CIM OTYET MO paboTe claH BOBPEMs, OMIMOKM U HEJOYETHI
OTCYTCTBYIOT, pPAacueTbl W BBIBOJbI BEPHBI, IMPOJEMOHCTPUPOBAHO 3HAHUE TEPMHUHOJIOTHUH,
0003HaueHM, GOpMYI U ypaBHEHUH peakiuil.

S 6a/10B BBICTABIISIETCS, €CJIM OTYET MO paboTe ClaH BOBPEMsI, HO MMEIOTCS OTAEIbHBIE
HEZ0YETHI, B IIEJIOM PACUYETHl U BBIBOJbI BEPHBI, POJIEMOHCTPUPOBAHO 3HAHUE TEPMUHOJIOTHUH,
0003HaYeHH, (GOpMyJI U ypaBHEHUI peaKlnil.

4 0ajna BBICTABISETCA, €CIM OTYET MO paboTe He cIaH BOBpeMs 0e3 YBaKMTENbHOI
NPUYMHBL, OMMOKM M HEAOYEeThl  OTCYTCTBYIOT, pacdeTbl U  BBIBOJbI  BEpHBHI,
IPOIEMOHCTPUPOBAHO 3HAHUE TEPMUHOJIOTHH, 0003HAYEHUH, POPMYII U YpaBHEHUI peakIvid.

3 Oajuia BBICTABJISIETCS, €CIM OTYET MO paboTe HE cIaH BOBpEMs 0€3 yBaKUTEIbHOU
IIPUYUHBL, B OTYETE UMEIOTCS OTHEJIBHBIE HEJOYETHI, HO B LIEJIOM pacdyeThl U BBIBOABI BEPHHBI,
POJIEMOHCTPUPOBAHO 3HaHUE 0003HAUYECHUH, (OPMYJI U YPaBHEHUH peaKkiuii.

2 0asia BBICTABISETCS, €CIM OTYET MO paboTe He claH BOBpeMs 0e3 YBaXMTENbHOI
MPUYMHBL, UMEIOTCS OLIMOKYU B pacdyeTax M (WjM) ypaBHEHUSAX pPEaKIUi.

0 0a)sI0B - ecnT OTYET IO paboTe He cJaH MM paboTa HE BHINOJIHEHA 0€3 YBaXHUTEIbHON
TPAYHHEL.

4.4. BoinosiHeHHe HHAMBHUAYAJIBHOI0 PACYETHO-TEOPETHYECKOI0 3aJaHUS

20 0annoB — nMaHBI YETKHE, MOJHBIE, NTPABWIBHBIE OTBETHI HA TEOPETHUYECKHE BOIIPOCHI;
MaTc€pHrall U3J10KEH JIOTUIHO, I'PaMOTHO, OIIIMOKHU U HEAOYCTHI OTCYTCTBYIOT, paCiYCThl U BBIBO/IbI
BEPHBI, MPOJAEMOHCTPHUPOBAHO 3HAHHE TEPMUHOJOIMM, 0003HaueHHH, (HopMyna M ypaBHEHUI
peaKumii;




15 0ami0oB — OTBETHl Ha TEOPETHUECKHE BOIPOCH HEIOCTATOYHO IIOJIHBIC, MaTepuall
U3JI0KEH JIOTHYHO, TPaMOTHO, HO UMEIOTCS OT/IE/IbHbIE HETOUYHOCTH; PAacy€Thl U BBIBOJIbI BEPHBI,
POIEMOHCTPUPOBAHO 3HAHUE TEPMUHOJIOTHH, 0003HAYCHUH, POPMYI M YpaBHEHUH peaKIuii;

10 0amnoB — OTBETHl Ha TEOPETUYECKHUE BOMPOCHI HEJOCTATOYHO IIOJHBIC;, HMEITCA
OTJeNbHBIC OMMOKM B pacueTax W (WJIHM) ypaBHEHHMSX peakuui, o003HaueHusx, (opmyiax,
OTBETax Ha BOIIPOCHI, BBIBOJIAX;

5 0a/uI0B — OTBETHl HAa TEOPETUYECKHE BOMIPOCHI JaHBl YaCTUYHO, MaTEpHUal H3IJI0KEH
HEIOJIHO, HEeMOCJIE0BaTEeNIbHO, AOMYIIEHbl IpyOble OIIMOKM B TEPMUHOJIOIMH, 00O3HAYEHUSX,
dopmynax; UMeIOTCs OIMOKY B pacueTax U (WIK) ypaBHEHUSIX PEaKLUi, BHIBOIAX.

5. TunoBble KOHTPOJIbHBbIE 3aJaHUSI 1 METOJUYECKHEe MAaTepHAJIbI, ONpe/IeIsoIue
Npoueaypbl OLEHWBAHMSA 3HAHMII, YMeHWil, HABBIKOB M (WJH) ONbITA [eATEJbHOCTH,
XapaKkTepu3ylIUX JTanbl (OPMHPOBAHUSI KOMIETEHIHII B Ipouecce OCBOEHHS
o0pa3oBaTeIbHOM NPOTrPaMMBbI

5.1. Tunosoii Tect K Teme Nel
1. Coenunenne KH;PO, otHOcHTCs K Kinaccy(-am):
. kucmoT 2. ocHOBaHWH 3. TUJAPOKCUIIOB 4. coyieit
2.* Kakue u3 coieo0pa3yronmx OKCHIOB OTHOCSTCSA K KUCIIOTHBIM?
1.BeO; 2.Ca0; 3.Cl,07; 4.S0s;; 5.N0
3.* K xaccy coneit oTHOCSTCS ¢
1. NaCl 2. Mg(OH), 3.HBr 4.Cr,0; 5.KNO;
4.* T'mapoxcuj HaTpUsl pearupyer C...
1. HNO3 2. CaO 3. CO;, 4. CuSOq4
5.* K CHJIBHBIM KHCJIOTaM OTHOCSITCHL. ..
1. HCI 2. H,S 3.HNO;3; 4.KH
6.* Coemnuenne SFg orHOCHUTCA K ...
1. cynbpunam 2. ramorenugam 3. propuaam 4. cynbhuram
7. Hutputy HaTpust cooTBeTCTBYeT (popmyra:
1) NagN 2) NaNO; 3) NaNO; 4) NaHSO; 5)Na;NO;

* .- BOIIPOC UMECT HECKOJIBKO OTBETOB

Karou k orBeram: 1-4; 2-3,4; 3-1,5; 4-1,3,4; 5-1,3; 6-2,4; 7-3

5.2. TunoBoii Tect Kk Teme Ne6
1. Vkaxxute cnadblii 2JI€KTPOIIUT.

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

2. HanbomnpIimiee 4ncio HOHOB 00pa3yeTcs MpH IUCCOLMANUU B Bojie | Momb conu, hopMyra
KOTOPOH ...

1. CHC]E 2 - FESD4 3 FEClE, 4. CH(ND?,)E

3. VKaxxuTe KPaTKyI0 HOHHO-MOJICKYISIPHYIO (hOPMY /ISl MOJIEKYJISIPHOTO YPaBHEHUS



HNO, + KOH = KNO, + H,0
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 MOJIEKYJISIPHYIO (OpMY TSI KPATKOTO HOHHO-MOJIEKYJISIPHOTO YPaBHEHUS
AIP* + 30H -= AI(OH);
1. 2AICI; + 3Cu(OH), = 2AI(OH); + 3CuCl, 2. AICI; + 3NH,OH = AI(OH); + 3NH,CI
3. AICI; + 3KOH =Al(OH); + 3KClI 4. Al,(SO,); + 3Ca(OH), = 2AI(OH); + 3CaSO,
5. Al,(SO,); + 3Ba(OH), = 2Al(OH);+ 3BaSO,

5. YpaBHeHHe pCaKknuu, KOTOpasa B BOAHOM paCTBOPC MPOTCKACT MPAKTUYCCKU O KOHIA, UMCCT
BU/...

1 CHC]E +K»504 — 2 CUCIE + HES —>

3 Cu(NO3), +H,8S0,4 — NH,Cl+H,S —»

4
6. C kakuM U3 NePeUYCICHHBIX BelIecTB He B3auMmoaencTByet NapS?
1. CuSO, 2. AgNO; 3. HCI 4. NH4CI 5. Pb(NO3),

Kuarou k orBeram: 1-4, 2-3, 3-3, 4-3, 5-2, 6-4

5.3. TunoBas 3a7a4a ¢ pelIcHUEM
Kaxkas macca Fe3O4 nHeoOxommma amst moaydeHust S00r xkenesa 1o peakiim:
Fes;04 + Al= Fe + Al,O3

Pewenue:

1. Ilpoeepsiem ypaenenue Xumuueckou peakyuu, npu HeoOXoOUMOCMU YPAGHUBAEM.:
3Fe;0, + 8 Al= 9Fe + 4A|203

2. Yemanasnusaem, maccvl KAKux 8ewjecmea 3a0aHbl o YCio8Ulo 3a0aii, MACChl KAKUX 8euecms
HYJ#CHO Onpeoenums:

m Fe= 500r m Fez0, =7
3. Paccuumuvigaem 3nauenus moasapHolx macc (M) ons smux eewecma (2/mMoib):
M Fe= 56 2/monw MFe30,4 = 232 2/monw

4. Boiuucasem konuuecmeo eeujecmea (V) , coomeemcmeayouee 3a0aHHbIM N0 YCL08UI0 3a0ayu

maccam (Moab). V Fe=500/56 =8,93 monw

5. Io ypasnenuro xumuyeckoll peakyuu paccuumoléaem KOJIU4ecmso UCKOMO20 8euecmad
(mosv):

X monw 8.93
3Fe:0. + S8Al = 9 +  4AD0O- X =1,12-98/112 =0,98r
3 moue 9 mouw

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



6. Haxoqum maccy m FesO, , cOOTBETCTBYIONIYIO JAHHOMY KOJNHYECTBY BellecTsa: (T)

mFes0,= 'V Fes0, -MFes0, = 2,98:232 = 691,36 1

5.4. Tunosble JJabopaTopHbIe PpadOTHI

1. JIaGopaTopHas pa6ora k TeMe NeS5 « KuHeTHKa M1 MeXaHM3M XUMHUYECKHX
peakuuii. XuMn4ecKkoe paBHOBECHE)
HccnenoBanue CKOPOCTH XMMHYECKHMX PEAKLIMI 1 XUMHYECKOI0 PABHOBECHS.

He.m: Daﬁ()TLI: HU3YVYNUTH BJIHWAHHUC PaA3JIUYHBIX d)aKTODOB Ha CKOpPOCTH XUMHUYCCKON
PCaKIM U CMCIICHUEC XUMHNYCCKOT'O PABHOBCCH .

[Tnan paGoThI.

OnbiT 1. 3aBUCUMOCTb CKOPOCTH TOMOT€HHOW PEAKUMU OT KOHIEHTPAMHU PEearupyroumx
BEILIECTB.

B naHHOM ombiTe MBI M3MEHSIEM KOHICHTPAIMIO OJHOTO W3 PEarupyrolidX BEHIeCTB (THOCyibdara
HATpUsA), MyTeM pa30aBlICHUS HCXOIHOTO pacTBOpa THOCYJb(ara Boaoi (cormacuo Tabiawmie 1).
KonnenTtpanus cepHoit KUCIIOTHI (Kak M TeMIIEpaTypa) OCTaeTCsl OCTOSHHOM.

Hcnons3yemas peakuus:

Na;S,03+ H,SO4= S| + HpSO3 + Nap SOy
3amanue K onbity 1:
— PesynpraTsl u3MepeHuit BHecTH B cBoAHYI0 Tabdamumy 1 1 1ByX onbIToB. I1o momydeHHBIM JaHHBIM
MOCTPOUTH TpaduK 3aBUCUMOCTH CKOPOCTH » (OCh OpAMHAT) OT OTHOCHTENFHON KOHICHTPAIH
(a/a+b) (ocw abermmcc)

Tabauna 1
Ne O6wem (M) OrnocurensHast | Temmeparypa | Bpems CKOpOCTb XHUM. pEaKIu
ot | NS0 [ HEO | SOUIGIEN | OOt | 0100 ook )
(;) ( ) a/(a+b) COCb X) v =100 /t (ocb YZ

1 6 0 1 -

2 4 2 2/3 -

3 3 3 1/2 -

4 2 4 1/3 1=
0/H 2 4 - T= pacTBOp IS ONBITA 2
0/H 2 4 - T3= pacTBOp ISt OMbITa 2

— Cpnenatp BBIBOJ: Kakasl 3aBUCHUMOCTb MEXIy KOHIIEHTpaluel OJHOTO M3 pearupyroux BEIIeCTB U
CKOpPOCTBIO NMPOTEKaHMs PeaKUuH (IpU MOCTOSHHOW TeMIiepaType) Haliojanach B HCCIELyeMOM
JMana3oHe KOHICHTPALHM.

OmnpIT 2. 3aBUCUMOCTb CKOPOCTH T'OMOTCHHON PEaKIHMHU OT TEMIEPaTyphIL.

B 1aHHOM OmBITE MBI U3MEHSEM TEMIIEPATYPY MPOXOKICHUS PEAKLMM IIyTEM HArpeBaHUs pacTBOPOB
Na;S,0; u H,SO; (mo cmemuBanus), OO0 B TEYCHHE HEKOTOPOro BpeMeHH (3ajaeTcs
npernojasareneM), Jub0 0 ONpeacsieHHON Temmeparypsl. KOHIEHTpalys pacTBOPOB OCTaeTCs
ITOCTOSTHHOM.

3aague K OIbITY 2:

— PesyneraTel u3MepeHuii BHeCTH B cBOAHyI0 Tabammy 1 g aByx omnbiToB. Ilo mosmydeHHBIM
JIAaHHBIM BBIYMCJINTH TPU 3HAYEHUs TEMIIEPATypHOro K03 (HUIMEHTa Peakluy Y, UCIIOb3ys TPU Haphl
3HaueHud T U D no popmyne  U(ry) = U(1y) * Y tne AT=Tx—-Ty (Ix
> Ty),



Paccuurats P cpenn. (cpenHee apudMeTHIECKOE 3HAYEHHE U3 MOTyYEHHBIX).

—  BBIMHCIUTBL CKOPOCTH NaHHON peakuuu npu  1x (3adaemcs npenodasamenem). 3a Ty B3aTh M000OE
U3 Tpex OnbITHBIX 3HadeHuit 1 (cm. Tabmuimy 1). Mcnosp30Barh Al pacyeta CKOPOCTH HAWICHHYIO
BCJIIMYHHY ) CpelH.

OmnpIT 3. 3aBUCUMOCTE CKOPOCTH TETEPOTEHHBIX PEAKIIMI OT IUIOMAANA ITOBEPXHOCTH
pEArupyIOLIEr0 BEIIECTBA.

B nmaHHOM oOIbITe MBI HCCIIEJyeM PEaKIUio, MPOTCKAIOIIYI0 MPH BO3JCHCTBUH DPACTBOPA COJISTHOM
KHCJIOTHI Ha TBEPAOE BEIIECTBO - KApOOHAT KATbIIHS (MeT).

3aganue K OmbITY 3:

— 3anucarh ypaBHCHHE MPOTEKAMOIIEH XUMHUecKoi peakimu. OOparnMa wiu HeoOpaThMa JaHHas
peaxius (MCIOIB30BaTh COOTBETCTBYIONINI 3HAK)?

— Cnenatb BBIBOA: KaK 3aBHCUT CKOPOCTh T€TEPOT€HHOM pEaKkIMM OT IUIOMIATU IMOBEPXHOCTH
pearupyronx BemecTs.

OnwiT 4. CMGIIIGHI/IG XHUMHUYCCKOI'O paBHOBECHUA BCICACTBHUC HN3MCHCHMA KOHIIGHTD&HI/Iﬁ
pC€arupyvrommx BCIICCTB.

B JaHHOM OIIBITE€ MBI HCCICAYEM CHUCTEMY, HaXOAAUIYIOCA B COCTOAHHMU XHUMHUYCCKOI'O paBHOBCCHA,

HCTIONB3YS JJISl 3TOTO OOPATHUMYIO PEaKIHIio, MPOTEKAIOIIYI0 B PACTBOPE MEX Iy XiopuaoM sxenesa (111)
Y POAAHUIOM (THOIIMAHATOM ) KaJIvsl.

PacTBOpbl HMCXOOHBIX peareHTOB MpaKTHYeCKH OeciBeTHHI (pacTBop xyopuaa kemesa (III) mumeer
071eTHO-XKEITOBATYIO OKPACKY), TOTJa KaK OAMH U3 NPOAYKTOB PEaKLUH — pOAaHH] (THOLMAHAT) jKelle3a
(1) — mpumaer pacTBOpY TEMHO-KpacHbIil 1BeT. [103TOMYy O HampaBlICHHWH CMEIICHHS PaBHOBECHS
MOYHO CYAWTH 110 U3MEHEHUIO [[BETA PEAKIIMOHHOW CMECH.

3aganue K oneITy 4:

1. 3ammcarts ypaBHeHHE TpoTekaromiel peaknun. CpaBHHTh WHTEHCHBHOCTH OKPAaCKH PacTBOPOB B
MPOOHMPKAX C ATATIOHOM M BHEeCTH HaOmoaeHus: B Tadauiy 2.

Tab6anua 2
Howmep XuMugeckast W3MmeHeHne HHTEHCUBHOCTH OKpacku o | HampaBnenwe cmenieHus
MpOOUpPKH dopmyna OTHOIIIEHUIO K ATAJIOHY (yCHUJIEHHE, paBHOBecHs (BJIEBO,
J00aBJIIEMOTO ocITabJIcHHE) BIIPaBO)
BEIIECTBA
1 FeC13
2 KCl

2. CpenaTh BBIBOJ: KaK BIUSET Ha CMELIEHHE XUMHUYECKOTO PABHOBECHUS YBEIMYEHHE KOHIICHTPAIUH:-
MCXOJHBIX PeareHToB? - MPOJYKTOB PEAKIIUU?

2. JIabopaTopHasi padora k Teme Ne6 «IIpupoga pacTBOpPOB M MOHHBIE PEaKIUH.)
Hccnenopanne npoueccoB ruiposiM3a coJieil i KHCJIOTHOCTH PacTBOPOB.

Hear pa®orbl: W3VYUTHL CBOMCTBA BOJHBIX  DPACTBOPOB  DJIEKTPOJUTOB  C
UCIOJb30BAHUEM [BETHBIX HWHAMKATOPOB. BJIUSIHHE THUAPOJIW3a Ha BeanudyuHy pH BOIHBIX
pPacTBOPOB COJIEN; BIUSHHUE TEMIIEPATYPEI HA THAPOJIH3.

[Tnan paGoTHLI.

Onrpit 1. OnpeneneHue peakui Cpeabl B BOJIHOM PacTBOPE.




B maHHOM OIIBITE MBI MCCIIEIYEM BOJHEIC PACTBOPHI COJISTHOW KHUCIIOTHI, MEIOYN U TUCTHUTHPOBAHHYIO
BOJY C IOMOIIBIO CICAYIOUTNX HHIUKATOPOB: YHUBEPCATBHBIA MHIUKATOP, METHJIOBLIH OPAH)KEBBIH,

!heHOJ'I!hTaJ'IeI/IH.

3amanue K ombITy 1:

—  CocraBuTh YpaBHEHUA OUCCOUAIIUU HCCIEAYEMbBIX 3JICKTPOJIHTOB.

— OrmpenenuTs peakiuio Cpeasl B BOJHBIX PACTBOpPaxX d3JEKTPOIUTOB C IOMOMIBIO WHIWKATOPOB,
pe3yNnbTaThl ucciaenoBanus BHecTH B Tadammy.

Tabnauna
Ne Kuciora ‘ Jluct.BOga ‘ lenoun
Nupukarop
cepnn 3nagenue pH s yHHBEpcaIbHOTO HHIMKATOPA
1 YHUBEpCcaIbHbIN HHAUKATOP ‘
. . BET pacTBOpa C UHAUKATOPOM
2 MeTunoBbIil OpaHKXeBbBIi Heer p P P
3 denondranens
Cpena pactBopa (Kucinasi, HeHTpalibHas, MET0YHAS)

OTBETUTH Ha BOMPOCHI:
1. C nomowpio kakozo (Kakux) uz UHOUKAMOPOE MOICHO ONpedeums KUCAYIo cpedy pacmeopa?

2. (Denwlquaneun Aensaemcs undukamopom Ha Heﬁmpaﬂbﬂble, ujejiounsvle Ul Kuciole

pacmeoput?

3amanue K onpltaM 2-6:

— BeimonauTh NpeniaraeMblie SKCIIEPUMEHTHI.

— 3amnucath HAOMIOJCHUS, YpaBHCHHS NPOTCKAIOMIMX peakOuid B MOJEKYISIPHOH © HOHHO-
MOJIEKYIISIpHOH opMe.

—  Cpenats He0OXOJMIMBbIE BBIBOABI O MPOTEKaHUU (OTCYTCTBHH) THAPOIIHM32 UCCIIEAYyEMOH COIH

Ompit 2. MccneoBanre pacTBoOpa CONMU CUlbHOU KUCIOTBI U cutbio2o ocHoBanus (NaCl)
B nmaHHOM oOmBITE MBI HCCIEIyeM C MOMOINBI0 HWHIMKATOPOB BOAHBIA PAacTBOpP IOBAPEHHOW COJIU
(xmopuna HaTpUs).

OmnpiT 3. HccnenoBanue pacTBOpa CONU cuibHo20 OCHOBaHUS U ciabou kuciaotsl (Na;COs)
B naHHOM OITBITE MBI UCCIICAYEM C IIOMOIIbI MHIUKATOPOB BOAHBIN pacTBOP KapOOHATa HATPUS.

Omnpit 4. MccnenoBanue pacTBopa Colu ¢iab020 OCHOBaHUS U cuibHot Kuciotel (ZNCly)
B JAaHHOM OIBITE MBI UCCIICAYEM C ITIOMOIIBIO HHAWKATOPOB BOILHI)Iﬁ PacTBOp XJIOpUaa IIUHKA.

OmnwiT 5. HccrnegoBanue pacTBOpa COJIH c1abo20 _OCHOBAaHMS U c1aboul  KUCIOTHI

(NH,CH3COO)

B JAaHHOM OIBITE MBI UCCIICAYEM C ITIOMOIBIO HHAWKATOPOB BOILHI)Iﬁ PacTBOp alcTaTa aMMOHUS.

OmneiT 6. B3aumuoe ycunenue rujipoaunsa. (HeoOpaTtuMelil ruposin3)
B nmaHHOM oOIBITE MBI HCCIIEAYEeM pEaKIM{, NPOTEKAloIIHe B BOJAHOM PACTBOPE MEXKIY COJISIMU
cyib(haT allOMUHUS ¥ KapOOHAT HAaTpHsl (C 00pa30BaHHEM HEPAaCTBOPHMBIX U ra3000pa3HBIX BEILIECTB).

OmneiT 7. BiausgHue TeMieparypbl Ha THAPOJINS.
B JAaHHOM OIIBIT€ MbI I/ICCHG}_IyeM (HpI/I IIOMOIIIH I/IH,Z[I/IKaTOpa (beHOH(I)TaIICI/IHa) HpOL[GCC rnﬂponma,
HpOTeKaIOH.IHfI, B BOAHOM paCTBOpC anuerara HanI/IH HpI/I pa3anHoﬁ TeMnepaType.

3agaHue K onuITy 7:

— BrmmonauTh Hpe[[.]'[al"aeMLIﬁ 9KCIICPUMCHT.



3anucaTh ypaBHCHHE MPOTEKAOIICH PEAKIUK B MOJICKYJIIPHOWM ¥ MOHHO- MOJICKYJISIPHOH (hopMme.
3amnncarh HaOIIOIEHHS

I{Ber pacTBOpa comu ¢ HeHONDTATICHHOM (00 KUNSAUEHUS):

Cpena HaHHOTO pacTBOpa BCIEICTBHE IMPOTEKAIOMIEIO THAPOIN3A CONM (KUCAAS UMY UeTOYHAS)

Kak m3MeHHnach MHTEHCHBHOCTH OKPACKH PACTBOpA:

8 npoyecce kunsuenus : (yMEHBIIMIIACH / BO3POCIA) => TUAPOIU3 (YCHUIIMIICS / YMEHBIIUIICS )

nocie oxaaxcoenus: : (yMEHBIIMIIACH / BO3POCHA) => THAPOIN3 (YCHUITUIICS / YMEHBIINICS )

10.

CILCJ'IaTL BBIBOJ O BJIMSAHHUW TEMIEPATYPHI HA TUAPOJIN3.

5.5. Bonpocsl K 3K3aMeHY
KonuuectBo  BemecTBa,  eAMHULBI  u3MepeHHs.  OCHOBHBIE  KOJMYECTBEHHBIE
(cTexMoMeTpHUECKHE) 3aKOHBI U UX MPUMEHEHHE (COXpaHEHHs] MAacChl, COXPAHEHUS YHEPTHH,
IIOCTOSIHCTBA COCTaBa, KPATHBIX OTHOIIEHUHM, 3aKOH ABOrajpo, 3KBUBAJICHTOB, Ta30BbIE
3aKoHbl; ypaBHeHus1 Knaneiipona, MenneneeBa-Knaneiipona; napuuaibHOE AaBICHHUE T'a3a B
CMECH, 3aKOH NapLUaJIbHBIX JaBJICHUI).
OcHoBHbIE KJIacChl HEOpraHuyeckux coequHeHuil. Homenknatypa. XapakrepHble CBOWCTBa
Ha IpUMEpPE OTAENIbHBIX IPEICTaBUTENICH PA3IMYHBIX KJIACCOB.
Mopnens aroma o bopy. Iloctynarel bopa. KBantoBeie uncna n, 1, m, s.  KonudgectBo u
Pa3HOBHIHOCTD AJIEKTPOHHBIX OPOUTATICH.
[IpyHiun MuHMMyMa 3Hepruu: npasuwia KnedkoBckoro, ux npuMenenue. Ilpunnun Ilaynn.
[TpaBuno I'ynna. DneKTpoOHHBIE U ANIEKTPOHHO- Tpaduueckre GopMysbl aTOMOB 3JIEMEHTOB
(Ha mpuMepe XJjopa W MapraHila B OCHOBHOM M BO30YXJIE€HHOM COCTOsSIHWMU). BaneHTHble
3JIEKTPOHBI.
[lepmonnueckuit 3akoH u cucremMa osnementoB JI.M. MenneneeBa. Ctpykrypa
nepuoanyeckor cucteMsl. [lonoxkeHrne MeTamioB 1 HEMETAIOB B IEPUOIUYECKON CUCTEME
AIIEMEHTOB. DHEPIus MOHU3ALMU U CPOJCTBO K AJIEKTPOHY. DJIEKTPOOTPULIATEIHHOCTh KaK
XapaKTEepUCTHKA CBOMCTB 3JIEMEHTAa. AHOMajauMM B INEPUOJUYECKOM CHUCTEME DIIEMEHTOB
(mpoBaJ1 ANIEKTPOHA, JUArOHAJIILHOE CXOJICTBO.). DJIEKTPOHHBIE aHAJIOTH.
XrMHYECKasi CBSA3b: OIPENEICHUE, OCHOBHBIE BHJbI, XapaKTEpUCTHUKU. OHHas CBA3b.
OcobeHHOCTH COeIMHEHUI C MOHHOMU CBsI3bI0. BomopoiHas cBsi3b, €€ ocoOeHHOCTH. Biusinue
BOJIOPOJIHBIX CBsI3€i Ha cBOMCTBa BemecTB. OcCOOEHHOCTH XMMHUYECKON CBSI3U B METalIax.
KoBasneHTHas cB3b C TOUKH 3pEHUSI METOJa BAJIECHTHBIX CBS3EH, ee 0coOOeHHOCTHU (TpocTas,
KpaTHasi; TUNBI CBS3U (G -, ©T - H O — CBA3b); MOJSPHOCTb CBSA3M, HANPABICHHOCTH,
HACBINIAEMOCTh). MexaHu3M 00pa3oBaHUsl CBsi3W (OOMEHHBIM, JTOHOPHO-AKIIEHTOPHBIN).
[TonsiTHe 0 ruOpUAN3aLUN OpOUTATIEH U TeOMETPUYECKON KOH(PUTYpaLIUU MOJIEKYII.
OCHOBBI TEPMOJAMHAMUKN XUMUYECKUX pEaKLUN, OCHOBHbIE TEPMOANMHAMUYECKHE (QYHKIIMH
(oHTaNBMIHsI, SHTPONUS, cBOOOaHAs >Heprus ['nOOca). DHTanbmus (TErioTa) 0Opa3oBaHUs.
Pacuer TtemnoBbiXx 3(pPexTOB XMMHYECKMX peakuui (3akoH ['ecca, ciencTBue M3 3aKOHA
I'ecca).
OCHOBBI TEPMOAMHAMUKN XUMHUYECKUX pEaKLUN, OCHOBHbIE TEPMOAMHAMHUECKHE (DYHKIUU
(oHTaNmBIUs, DAHTpONUs, CBoOOAHas »Heprus [ubOca). TepMonmHaAMHUYECKHIl MeETOA
ornpezeNeHus: BO3MOKHOCTH U HAaIIPABJIEHUS IPOTEKAHUSI XUMUYECKUX MTPOLIECCOB.
KuHeTnka XMMHUYECKMX pEaKIMi: MOHITHE CKOPOCTH XHMHYECKOH peakiuu; (GakTopsbl,
BJIUSIONIME HA CKOPOCTh peakUuu. 3aKOH JEMCTBYIOLIUX MacC il CKOPOCTH PEaKIHH.
ITopsinok peakunu. Kunernueckue ypaBHeHus. Mx npumeHeHue.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

BinstHue temmeparypbl Ha CKOPOCTb peaklLMU. Teopus aKTUBHBIX CTOJIKHOBEHUM, SHEPIUs
aKkTHBaIMu XxumMudeckou peaknuu. [IpaBuno Bant-I'odda. YpaBuenue Appenuyca. Biousaue
KAaTaJIM3aTOPOB Ha CKOPOCTh peakuuii. Buasl karanusa.

XVMMHYECKOE pPAaBHOBECHE. 3aKOH JACHCTBYIOUIMX MacC Ul PaBHOBECHs, KOHCTaHTa
paBHOBecusl. Cmernienne xumuueckoro paBHoBecus. [Ipunuun Jle [larense. IIpumepst ero
IEUCTBUSL.

PactBopsl. Kitaccuukanms. CriocoOb!I BeIpakeHHs COCTaBa (KOHIICHTPAIUH ) PACTBOPOB.
KonnuraruHasie cBoWcTBa HaealbHBIX pacTBOpoB. Ocmoc. 3akon Bant-I'odda. 3akon Paymns
u ero ciaeactsus. Kunenue n kpuctammsanus pacTBOPOB.

PacTBOpbl  37€KTpOJIMTOB. DiekTpoiauTHueckas auccouuanus. CuibHble U cialble
ANEKTPONUTHl (TpuBecTH mnpuMepsl). CTerneHb M KOHCTAHTAa AuccolManuu. DakTopwl,
BIIMSAIOLINE HA BEJIUYHUHY CTEIIEHU AUCCOLUALMH IEKTPOIHUTOB.

Tunsl MOHHBIX peakuui B pacTBopax (mpuBecTH Ipumepsl). Hampasnenue nporekaHus
VMOHHBIX peakuui. IlpaBuna 3ammcu  ypaBHEHHMH XHMMHUYECKOW pPEAaKIMM B HOHHO-
MoJeKyisipHOi ¢opme. [loHsITHE MpoM3BeACHUST pacTBOpUMOCTH. PaBHOBecHe B pacTBOpax
anektponuToB. IloHsTHe akTMBHOCTH. PaBHOBecue B pacTBOpax Cia0bIX 3JIEKTPOJIUTOB.
Crynenyarasi 1uccoIaIus.

Jucconuanys Boasl. [IoHATHE KMCIOTHOCTH U IEJI0YHOCTH pacTBOPOB. Méepa CHilbl KUCIIOT U
ocHoBaHuil. Bogopoanslii nokaszarens u mkana pH. Metoas! uamepenus pH.

I'maponus coneit. Ero ocobennoctu. KonnuectBenHble nokaszarenu rufponausa. ['uaponus
COJIM CHJIBHOTO OCHOBAHUSI U CJIa00# KUCIOTHI ( Ha mpuMepe kapOonara Hatpus). [ unponms
COJIM €1a00T0 OCHOBAHMS U CUJIBHOM KUCIIOTHI (Ha IpUMEpe XJIopuaa HUHKa). B3aumMHbIi
ruponn3 (Ha npuMepe nuanuaa amMonus). HeoOpatumeiid tuaponus (Ha mpuMepe XJIopuia
AITFOMUHHS ).

OxuCIUTENbHO-BOCCTAaHOBUTEbHBIE peakiuu. [loHsTHE «cTeneHsb okucaeHus». [Iponecchr
OKHCJICHUSI U BOCCTAHOBJIEHUS. MeTOo/| 3JIeKTPOHHOT0 OasiaHca.

THUIBI OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PeaKuil (IPUBECTH NpUMEPHI). TUIHMUHBIE
OKHUCIUTENIH (IPUBECTH MTPUMEPHI). TUMHYHBIE BOCCTAHOBUTEIH (IIPUBECTH IPUMEPBI).
OKHCIUTENbHO-BOCCTAHOBUTENbHAS aM(POTEPHOCTh (IIPUBECTH IPUMEPHI).

["anbBannyeckuil anement. [lpunuun aeiicteus (Ha npumepe aneMenTa Jlanusmsa-Axobn).
O/1C ranpBaHUYECKOT0 3JIEMEHTA. DJIEKTPOIHBIN MOTeHIIMa MeTajuia. Ero cylHocTs.
VYpasuenune HepHcra. CranaapTHBINA NOTEHIMAN U TabJIMIIa CTAaHAAPTHBIX MOTEHIHAJIOB.
[Tponeccsl anexTponusa. Ux 0ocoGeHHOCTH ( 3JIEKTPOJIN3 PacIlyIaBOB U PaCTBOPOB C MHEPTHBIM
U aKTUBHBIM aHOJ/IOM, TIOPSIIOK BOCCTaHOBJIEHUS] KATHOHOB M OKUCIICHHUSI aHHOHOB).
KonmdecTBeHHbIE 3aKOHBI AJIEKTposin3a (3aKkoHbI Dapaes).

OAEeKTPOJHBIN (OKUCIUTENBHO ~BOCCTAHOBUTENIbHBIN) MOTEHIMAT KaK XapaKTepHCTHKA
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB BemecTB. Kopposust metaiios. Eé
Pa3sHOBUAHOCTH. MeTOIbI 3aIIUTEl METAJJIOB OT KOPPO3HH.

0O0630p METOIOB XMMUYECKOTO aHaan3a. BecoBoi 1 00bEMHBIN METO/IbI aHATH3A.
DU3NKO-XUMHUYECKUE METOBI aHAIIN3A.

TemaTuka pacdeTHBIX K3aMEHAIIMOHHBIX 3aJ1a4 ¥ TUIBI YPABHECHUNM PEaKIIMM:

1.

wn

N ok

Pacuertsl o hopmynam u ypaBHEHUSM XUMHUYECKUX peakUi (IpUMEHEHUE OCHOBHBIX
CTEXMOMETPUYECKUX U Ia30BBIX 3aKOHOB.

3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIIMM OT KOHLIEHTPALUY U TEMIIEPATypsl (pacdeThl)
TepMoarHaAMUYECKUI METO/ OIPeIeTICHHS] BO3SMOXXHOCTH U HAPaBIECHUS MPOTEKaHUS
XUMHUUYECKHUX PEAKINH (TEPMOXUMHUYECKUE PACUETHI)

CniocoObl BbIpaKE€HHUSI KOHIIEHTPAIMH PAacTBOPOB (pacueThl)

VYpaBHEeHUSI OOMEHHBIX peaKIfii B pacTBOpaX 3JIEKTPOJIUTOB.

Pacuers! noHHBIX paBHOBecui (crenens u K nuc., pH, IIP, pactBopumocTs).

VYpaBHEeHMs peaknii THIPOIN3a COJIEH.

YpaBHEHHS] OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHMA.



9. (CxeMbl ralbBaHUYECKUX AJIEMEHTOB.
10. YpaBHeHus peakiuii mporecca MJIeKTPOIU3a.
11. DnexTpoXUMHUYECKHE PACUETHI.



TEXHOJIOTUYECKAA KAPTA AMCLUITJIIMHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA
21.05.04 I'opHoe aem0
Crnennanu3zanus Ne3 OTKpbITbIe TOPHBIE PA00ThI

(xox, HampaBJieHHe, TPOPHIIB)

TEXHOJIOI'HYECKASA KAPTA

Mudp aucuumnmnaet mo PYII | b1.B.9
Jucuurinaa «XuMHI»
Kypc 1 |cemectp |2

Kadenpa

TOPHOTO0 J1eJ1a, HAYK 0 3eMJyie H MPUPOA000YCTPOiicTBa

@®.1.0. npemnoaBartens, 3BaHue,

MacaoooeBa C.M., K.T.H., J0LEHT, BeTYIIUH ClIeNUATUCT
Kadeapbl 00IMX TUCHUIINH

JOJKHOCTh Epmaxkosa J.I'., crapmmii npenogaBareab Kageapbl 001ux
AUCHHUILINH

DOm1. Tpynoemkocts, yac/3ET | 252/7 Koz-so 2 ®opma KOHTPOISL 3auer
CEMECTpOB

Moo rex. con. | 16/16 [IPMTPoguyron. con. | 48124 [TTBogupsren.con. | -12/4 | CPCoguren. cou. | 124164

KomneTrenuun ody4armerocsi, popmupyembie B pe3yibTaTe 0CBOCHUSI IV CHUIIIMHBI |
TFOTOBHOCTBIO C E€CTECTBCHHOHAYYHBIX IIO3UIIMKA OIICHUBATh CTPOCHUE,
MUHEpAJIbHBIA COCTaB 3eMHOW KOpBI, MOp(doIorHieckue 0COOEHHOCTH M T€HETUYECKHUE THITBI
MECTOPOXKJCHUN TBEPBIX MOJIE3HBIX MCKONACMBIX MPH PEUICHUU 3a/1ad 10 PalHOHAILHOMY U
KOMILIEKCHOMY OCBOCHHIO reopecypcHoro norenipana veap (OITK-4);

XUMHUYECKUH U

Kon KosmuectBo | MakcumanbHoe Cpok
¢opmupyemoii Coaep:xanue 3a1aHusi MeponpusITHiA KOJHYEeCTBO NMpeaoCTaABJIEHHUS
KOMITeTeHIIHH 0aJ1J10B

Beoonwuit 610k
He
MIPETYCMOTPEH
Ocnosnoii 610K
OIIK-4 TecT
ec 3 12 B Teuenne cemectpa
BrinosHeHue, pacyeT u
OIlK-4 oQopmiieHne 1a0opaTOpHOM 2 18 B teuenne cemectpa
a0O0TEL.
OIIK-4
Pemrenue 3agauy. 1 20 B Teuenue cemecTpa
Bcero: 60
Bompoc 1 20
3auer ITo pacnucanuro
Bompoc 2 20 P
Bcero: 40
HUroro: 100
Jlonoanumenshutil 610K
OIIK 4 BrinoiHenue WHANBUAYAJIBHOI'O paCUYCTHO- 20 TlIo cortacoBaHuIoO C
: TCOPECTUYCCKOI'O 3a/JlaHUS [pernoaBareiemM
Bcero: 10

[Ilkana oneHuBaHUS B paMKax OaluIbHO-peWTHHTOBOM cucteMbl MAIY: «2» - 60 GamnoB u
MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 6amnoB.




TEXHOJIOTHYECKASA KAPTA JUCIIUIIJIMHBI
OCHOBHASA OBPA3OBATEJIBHASA ITPOTPAMMA

21.05.04 I'opHoe aeJ1o0

Cnennammzanus Ne3 OTKpbIThIE TOPHBbIE PA0OTHI

(xon, HampaBJIeHKe, MPODUIIH)
TEXHOJIOI'MYECKAS KAPTA

Mudp auctummnael mo PYII | B1.B.9

Jucuuriaa «XuMHI»

Kype 1 | Kypc | 1

Kadenpa

TOPHOTO JIeJia, HaYK 0 3emJjie H MPHPOI000yCcTpoiicTBa

@®.1.0. npemnogaBartens, 3BaHue,

MacaoooeBa C.M., K.T.H., J0LEHT, BeTYIIUH ClIeNUAJIUCT
Kadeapbl 00IMX TUCHUIINH

JOJKHOCTh Epmakosa J.I'., crapmmii npenoaaBateib Kadeapsl 001uxX
JUCUMIJIHH
D6m. TpynoemkocTb, yac/3ET | 252/7 Koz-s0 2 dopma KOHTPOJIS 9k3ameH
CEMECTPOB
HKOGILI./TCK. ceMm. | 32/16 [l_IP/CM()ﬁLLI./TeK. ceMm. | 48/24 |HBO6LLI./TSK. ceM. 18/8 | CPCOGm./TeK. cem. 124/60

Komnerenuun odyuaromerocsi, popmupyembie B pe3yabTrare 0CBOCHUS THCHUIIINHBI

T'OTOBHOCTBHO C

CCTCCTBCHHOHAYYHBIX HO3PII.[PII>1 OLCHUBATL CTPOCHHC,

XUMHUYECKUU U

MHUHEpAJIbHBIA COCTAaB 3eMHOW KOpBI, MOP(OIIOTHYEeCKHEe OCOOCHHOCTH M T€HETHYECKHE THIIBI
MECTOPOXKJCHUN TBEP/BIX MOJIE3HBIX MCKONACMBIX MPH PEHICHUU 3a/1a4 10 PallHOHAILHOMY U
KOMILIEKCHOMY OCBOEHHIO reopecypcHoro norenipana veap (OITK-4);

Kon KosmuectBo | MakcumanbHoe Cpok
t¢opmupyemoii Coaep:xanue 3a1aHust MepOonpHUATHIA KOJIMYeCTBO NpeJocTaB/ICHUs
KOMIIeTeHUMHU 0aJ10B

Beoonwuit onok
He
PEaYCMOTPEH
OcHoeHoll 610K
OIlK-4
Tecr 3 12 B Teuenne cemectpa
BrinosiHeHue, pacyeT u
OIIK-4 odopmieHue 1abopatopHoOn 2 18 B Teuenue cemectpa
paboTHI.
OIIK-4
Pewenue 3amau. 2 20 B Teuenne cemectpa
Bcero: 60
Bompoc 1 20
3auer [o pacnucanuio
Bompoc 2 20 P
Bcero: 40
HToro: 100
Jonoanumenshutil 610K
OIIK-4 BrInonHeHre HHIMBUYaIbHOTO PACYETHO- 10 o cOrIacoBaHUIO C
TCOPETUYCCKOI'O 3a/JaHUsA MpEeNnoIaBaTeyieM
Bcero: 10

[Ikana oueHUBaHMUS B paMKax OalulbHO-pedTHHTOBON cuctemMbl MAI'Y: «2» - 60 GamioB u
MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 OamoB.




