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2. IlepeyeHb KoMIeTeHUM

TOTOBHOCTBIO C €CTECTBEHHOHAyUYHBIX IIO3MLIMH OLIEHUBAaTh CTPOEHUE, XHMHUYECKUH W
MUHEPAIbHBIH COCTaB 3¢MHON KOPbI, MOP(OIOrHIecKre 0COOEHHOCTH M T€HETHYECKHE THIIBI
MECTOPOKIEHUI TBEPIBIX MOJIE3HBIX UCKOMAEMBIX IIPU PEIICHUH 33]1a4 110 PALlMOHAIBHOMY U
KOMIIJIEKCHOMY OCBOEHUIO reopecypcHoro norenuuana veap  (OIIK-4);




3. Kpurtepuu n noka3arejii OHeHUBAHUSI KOMIIETEHIMI HA Pa3IMYHBIX ITanax ux (opMUPOBaAHUS

KpuTtepuu u nokasareu olleHMBAHUSI KOMIIeTEeHIH

®opMbI KOHTPOJIS

Itan popmupoBanus komnerenuuu | Popmupyemas
(pa3aeJsibl, TeMbl JHCIHUILTHHBI) KOMIIETEHI U 3HaTh: YMmers: Baapers: cqmpanOBaHH?,CT“
KOMIIeTeHI U
IIpeaMeT U3Y4EHHS U OIPENENUTH KJIACC BELIECTBA IO OCHOBHBIMHM ITPHEMAaMU U
OCHOBHBIE MTOHSTUS XUMUU ero ¢popMyIe, 1aTh Ha3BaHNUE; HAaBBIKAMH PELIEHUS 3a1a4
(311€MeHT, aToM, MOJIEKYIIa, HaIMcaTh M ypaBHATH ypaBHEHHE | (CTEXMOMETPHUECKIMHU
1. Bsenenue. OCHOBHBIE IOHATUS U KOJIMYECTBO BEIIECTBA H T. I1.); | XUMHUYECKOH pPEeaKIun pacyeramn) Tecr.
3aKkoHbI XuMuH. Kitaccnguxarus OIIK-4 OCHOBHBIC
BEIIECTB. CTEXMOMETPUUECKUE 3aKOHBI; Pemenue 3anau.
BaYKHEHIIHE KIACCHI U
HOMEHKJIATYypy
HEOPraHUYECKUX BEILECTB
KBaHTOBBIE 4HCIIa, KaK | HamucaTh 2IEKTPOHHYIO U
2. CrpoeHue aToMa u XapaKTEPUCTUKY  COCTOSHHS | AJIEKTPOHHO-TpadHIEcKyro
MEpUOUYECKAst CHCTEMA. OITK-4 JJIEKTPOHA B ATOME; (dopMyy aToma 3JI€eMEHTa;
Knaccudukanms u coiicTa cTpykTypy llepuoauueckoil | onpenenuTs OCHOBHBIE CBOMCTBA
XUMHYECKHX JIEMEHTOB. cucremsl JI.MI. MeHnneneeBa | aneMeHTa UCXOIS U3 €rO
(I1C) nonokerus B I1C
OCHOBHBIC ITOJIO)KEHHS TEOPUH | ONPEAENUTH BU U THII CBSI3H (-
XUMHYECKOTO CTPOEHUS eif) B MOJIeKyJIe KOHKPETHOTO Tecr.
A M.BytiiepoBa; OCHOBHBIE BEIIECTBA; YCTAHOBUTH
3.  XHMEYECKAS CBA3H B CTPOHHE BHJIbI M TUIIBI XUMUYECKOU COOTBETCTBHE MEXAY (hopmyIon
MOICKYIL OIIK-4 CBSI3M, MEXAHU3M BEIIECTBA, TUIIOM THOPUIN3AIINH
00pa3oBaHUs CBSI3Y; TMIOHATHE | €ro IEHTPAIFHOTO aToMa U
0 THOpHUIN3aNH ATOMHBIX CTPOEHUEM MOJIEKYJIBI
opOuTaseil u CTpoeHUN
MOJIEKYT
OCHOBHEBIE paccuurarb HAaBBIKAMH TEPMOXHUMHUYIECKHX
TEPMOANHAMHYECKHE TEPMOANHAMHYECKHE pacueTos;
¢yHkiyy; 3akoH ['ecca, XapaKTEepUCTHUKH, TEILIOBOU TEPMOANHAMHUYECKIM
cnencreue U3 3akoHa I'ecca 3¢ PEeKT XUMHIECKOT0 TIpoLiecca | METOJOM OIpe/eNIeHUs
(peaxmum); BO3MOXKHOCTH (U
4. OCHOBBI XUMHUYECKOU OIIK-4 HaIpaBJICHNS ) TPOTEKaHUS Tecr

TCPMOANHAMUKH.

XUMHYECKOH pPeaKLuH;
npueMaMu paboThI ¢
NPOCTEHIINM J1a00paTOPHBIM
000pyJOBaHUEM H TEXHHKOU
6e301acHOCTH Ipy padore B
XHMHYECKO# 1abopaTopuu




Kpurtepuu u nokasareiu olleHMBAHUSI KOMIIeTEeHIH

®opMbI KOHTPOJIS

Itan popmupoBanus komnerenuuu | Popmupyemasn
(pa3aeJibl, TeMbl JHCITHILTHHBI) KOMIIETCHI U 3HaTh: Ymers: Baapers: cqmpanOBaHH?,CT“
KOMIIETeHI U
IonsiTue CKOPOCTH | IMPHUMEHSTh: KHHETHUECKHE HAaBBIKAMH IPAaKTUYECKOrO
XUMHYECKON peaxiuy, | ypaBHEHHMs AJIS pacueTa CKOPOCTU | ONpPENENICHUs U pacyera
(axTOpBl BIMSIONIME Ha Hee, | peakuuu, npaswio Bant-T'odda CKOPOCTU XUMHUUECKON
MaTEMAaTU4YECKOE BBIPAKEHHUE | JUIA pacyeTa TEMIEPAaTypHOro peaxyy U TeMIEPaTypHOro
3JM nans XuM. KHHETHKH, | Koa(duuueHnTa, npuHuun Jle- Kod(hduIKeHTa ; TPHEMaMu Brimonzenue, pacuer u
5. Kuneruka u MexaHu3M IIPaBUIIO Banr -Todhda, | [aTempe mist onpeneneHus paboTHI ¢ IpocTeHIIIIM odopmicHre
XUMHYECKHUX PEAKIUH. OIIK-4 YPaBHECHHE AppeHuyca, | CMEHIEHUSI XUMHUYECKOIO 71200paTOPHBIM 712a00paTopHOH PabOTEHI.
XuUMUUECKOE PaBHOBECHE. MIOHATUE DHEPrMM aKTHUBALUM, | PABHOBECHS 000py/IOBaHNEM U TEXHUKOM
ponb KaTanus3aropa B 6e301macHOCTH TIpy padore B Tecr
XUMHYECKHX mpoueccax. XMMHYECKOH JabopaTopuu
IonsiTue XUMHYECKOTO
paBHOBecHus, npuHOun Jle-
larense
Knaccudukammio M crnocoObl | ONMpenenaTh:CHIy  DJIEKTPONNTA, | HABBIKAMU pacyeToB
BBIPQXEHUSI  KOHLIEHTPAlUM | KHCIOTHOCTH (IIeTI0YHOCTh) | KOHIIGHTPAIMK PacTBOPOB,
pacTBOpOB, CBOWCTBA | pacTBOpa c IIOMOIIBIO | MOHHBIX PABHOBECHH (CTENEHb Pemerue 3a1a1
pa30aBIIEHHBIX pacTBOpPOB | UHIUKATOPOB, Bo3MmoxHocTh | u K auc., pH, IIP, ’
HEDJIEKTPOIIUTOB U | OIPOTEKAHUS THIIPOJIM3a | PAaCTBOPUMOCTS); HABBIKAMH
. ., | BommonHeHue, pacuer u
6. TIlpupona pacTBOpOB M MOHHEIE OITK-4 JJEKTPOJIUTOB, TUIBI MOHHBIX | KOHKPETHOU CONU 3aIlHCH HOHHO-MOJIEKY/IAPHOH | dopauerme
peaKIyH. peaxiui B pacTBopax, (OpMBI ypaBHEHHS pEaKIny; naBoparopsoii paBOTEL
MOHATHUS IEKTPOIUTUYECKOM rpreMaMu paboTHI ¢
JUCCOLMAIUY, KHCIOTHOCTH MIPOCTEUIIINM J1IA00PaTOPHBIM Teer — 2 wrr
(menouHOCTH) PacTBOpOB, 000py/IOBaHNEM U TEXHUKOH )
PacTBOPUMOCTH, THIPOIIN3A. 6e30macHOCTH IIpu padore B
XMMHYECKOH JabopaTopuun
IoHsTHSA: OKUCIIEHUE, OIPENENIUTh CTEIICHb OKUCIEHN | HaBBIKAMM UCIIOIb30BAHMS
BOCCTAHOBJICHUE, OKUCIUTENb | AJIEMEHTa B COCMHEHNH, OK-BOC. | METO/a 3JIEKTPOHHOr0 OanaHca
, BOCCTAHOBUTEIIb, CBOWCTBA BEIIECTBA B JAHHOU JUISl ypaBHUBAHUS B
g BIMIOJIHEHHE, PACUYET U
7. OKUCIUTENBHO- OIIK-4 OKHCIIUTEIIBHO- XUM. PEaKIu OBP;npremamu paboTHI ¢ odopueEHe
BOCCTAHOBUTEIIBHBIE IIPOLIECCHI. BOCCTAHOBUTEIIBHBIE PEAKLIUU MIPOCTENUIIINM J1IA00paTOPHBIM .
o nabopaTopHoi paboThI
(OBP), et OBP 000py/IOBaHNEM U TEXHUKOMH
Oe30macHOCTH Ipu padore B
XMMHYECKOH JabopaTopuu
IonsiTue 3JIEKTPOAHOIO | HAIKCaTh cxeMy | HaBblkamu pacuera DJIC
MOoTEHIMaa MeTalla, | TalbBaHUYECKOTO JJIEMEHTA, | TaJbBaHMYECKOIO JJIEMEHTA,
YpaBHEHHE HepHcra, | ypaBHEHHsT peaknuil Ipouecca | JIEKTPOXUMHUUECKUX PACUETOB
8. DOnexrpoxuMuyeckue IpoLEecChl. OIIK-4 IIPUMCHEHUE TaOJMIIBI | AIIEKTPOJIN3a; OIIPEJEIIUTh | C UCIIOIb30BAHUEM 3aKOHA Tecr
CTaHJAPTHBIX  JIEKTPOAHBIX | MPOMYKTHI 3JIEKTPOIH3a Dapanes
MTOTEHIINAJIOB; TIPHHIATL
JEUCTBUSL  TajdbBaHHMYECKOTO




Kpurtepuu u nokasareiu olleHMBAHUSI KOMIIeTEeHIH

®opMbI KOHTPOJIS

Itan popmupoBanus komnerenuuu | Popmupyemasn
c¢(popMUPOBAHHOCTH
(pa3aebl, TeMbl JUCHUILIUHBI) KOMIIETCHLM S 3HaTh: Ymers: Baanern: .
KOMIIETeHI U
JJIEMEHTA; IIPOLIECCHI
JIEKTPONN3a, OCOOEHHOCTH H
KOJINYECTBEHHBIE 3aKOHBI
[ToHsiTHE XMMHUYECKON OLICHUTH BO3MOXKHOCTh IpreMaMu paboTHI ¢
9. OcHOBHBIE METOBI HACHTU(UKALIH HCTOJIB30BaHUS ONPEAEICHHOTO MIPOCTENUIIINM J1A00paTOPHBIM
XUMHYECKOI 0 HCCIIEOBAHUS (KauecTBEHHOT O aHAIIN3a); METOZAa aHAIN3A JJIS PEIICHUS 000py/IOBaHNEM U TEXHUKOMH BAIIONHCHIC. DACICT 1
BEIIECTB ¥ COCAUHEHUI. KOJINYECTBEHHBII aHAIN3: KOHKPETHOU IPaKTU4ECKOM 6e301acHOCTH TIpH padore B P
OIIK-4 oopmitenne

XuMudeckui, QPr3uKo-
XMMHUYECKUN B (PU3UUECKUH
aHaJIN3.

OCHOBHBIC XIMUYECKHE,
(UBUKO-XMMHUUYECKHE U
¢dusnueckne
(MHCTpYMEHTAIBHBIE) METOJIBI

3a1a4n

XMMHYECKOH JabopaTopuun

nabopaTopHoOi paboThI




4. Kputepuu M mKaJjbl OLeHUBAHUSA

4.1. Tecr
ITpoLieHT IpaBUIBHBIX OTBETOB Jo30 | 31-44 | 45-64 | 65-84 85-100
KonnyecTBo 0anioB 3a penieHHbIH TeCT 0 1 2 3 4

4.2. Pemnenue 3agay

2 0aJjula BBICTABIIAETCS, €CIHM CTYJCHT BEPHO PEIIMI MPEAJIOKECHHYIO 3a/1ady, MPeIoKHII
pa3nuYHbIE BapUaHTHI €€ PelIeHUs (€CNI CYIIEeCTBYET HECKOJIbKO BapHAHTOB), apryMEHTHPOBAB
UX, IPOJIEMOHCTPUPOBAJ 3HAHUE TEPMUHOJIOTHH, 0003HaUEHHI U PopMyII.

1 0ays1 BBICTABISETCA, €CIU CTYACHT PEHIMI MPEATIOKEHHYIO 3a/1auy C HE3HAUYUTEJbHBIMU
omMOKaMu, W/MIM OBLIM JOMYIIEHBl OIIMOKM B TEPMHUHOJOTMH, OOO3HAYeHMAX, (opmyrax,
HAaIlUCAHUM YPABHEHUN PEaKILIUM.

0 0aJUI0B - €CIM CTY/ICHT HE peIln MPEATIOKEHHYIO 3a7a4y WM HEBEPHO yKa3aJl BAPHAHTHI
pereHHs.

4.3. Odopmienue 1a0opaTopHOii padoThI

12 06anJi0B BBICTAaBISETCS, €CIM OTYET MO padoTe cAaH BOBpEMS, OMMOKHA M HEAOYETHI
OTCYTCTBYIOT, pacueTbl M BBIBOJBI BEpHBI, IMPOJEMOHCTPHUPOBAHO 3HAHHWE TEPMUHOJIOTHH,
00o03HaueHH, (OPMYI U YpaBHEHUH peaKIuil.

8 0a/uI0B BBICTABISIETCS, €CIM OTYET MO paboTe CAaH BOBPEMs, HO MMEIOTCS OTAETbHbIC
HE/I0YETHI, B LIEJIOM PACUYeThl U BBIBOJIBI BEPHBI, MPOJIEMOHCTPUPOBAHO 3HAHHE TEPMHHOJIOTHH,
00o03HaueHM, (OPMYI U YpaBHEHUH peaKIuil.

6 0anna BeICTaBiseTCsA, €COM OTYET MO paboTe HE CJaH BOBpeMs 0e3 YBaKHUTEIbHOMN
NPUYHHBI; OIIUOKH M HEJOUYEThl OTCYTCTBYIOT, PacYeThl U BBIBOJIbI BEPHBI, IIPOIEMOHCTPUPOBAHO
3HaHUE TEPMUHOJIOTUH, 0003HAUEHHH, (POPMYI U YpaBHEHUI pEaKIii.

5 Ganna BeIcTaBsieTcs, €caM OTYET MO paboTe HE cAaH BOBpeMs 0e3 YBaKHUTEIbHOMN
NPUYMHBI; B OTYETE MMEIOTCS OTAENbHBbIE HEIOYEThl, HO B IIEJIOM PAacyeThl U BBIBOJBI BEPHBI,
POJEMOHCTPHPOBAHO 3HAHUE 0003HAYCHUH, (POPMYI M ypaBHEHHI peaKIIHid.

2 fajuia BBICTABISIETCS, €CIIM OTYET MO paboTe HEe caaH BOBpeMs 0e3 YBaKHUTEIHHOMU
MIPUYHHBI, UMEIOTCS OIIMOKH B pacueTax U (WJIM) ypaBHEHHSIX PEaKIHii.

0 0aI0B - ecTM OTYET MO paboTe He cAaH WM paboTa HE BHINIOJIHEHA 0€3 YBa)KUTEIbHOM
IPUYHHBI.

4.4. Boinos1HeHNe HHAMBHAYAJIBbHOT0 PACYETHO-TEOPETHYECKOI0 3aJaHUA

20 0a/1710B — 1aHBI YETKUE, MTOJHBIE, PABUIIBHBIE OTBETHI HA TEOPETUUECKUE BOMPOCHI; MaTe-
pHUal U3JI0XKEH JJIOTUIHO, TPAMOTHO, OIIMOKU M HEAOYETHl OTCYTCTBYIOT, PACUETHl H BHIBOJBI BEp-
HBI, TPOJIEMOHCTPUPOBAHO 3HAHHE TEPMHUHOJOTHH, 0003HAUEHUH, GOpMYT M YpaBHEHHU peak-
LM

15 6ann0B — OTBETHI Ha TEOPETUUYECKUE BOMPOCHI HEAOCTATOYHO MOJIHBIE; MaTepUal U3JO0-
KEH JIOTUYHO, TPAaMOTHO, HO UMEIOTCSI OTAEJIbHbIE HETOUHOCTH; PACUEThl U BBIBOJBI BEPHBI, MPO-
J€MOHCTPUPOBAHO 3HAHUE TEPMHHOJIOTUH, 0003HAUEHUH, (OpMYIT U ypaBHEHUH peakiuii;

10 6a110B — OTBETHI Ha TEOPETUUYECKHUE BOMPOCHI HEIOCTATOUYHO MOJIHBIE; UMEIOTCS OT/IEIb-
HbIe OIIMOKH B pacueTax M (M) ypaBHEHHSIX peakuuid, o003HaueHHsX, popMynax, OTBETax Ha
BOIIPOCHI, BEIBOJAX;

5 0an0B — OTBETHI Ha TEOPETHUECKHE BOMPOCHI JAHbI YACTUYHO, MaTepuan H3JI0KEH
HEMOJIHO, HETOCIEeI0BATENbHO, NOMYIIEHbI IpyOble OMMOKM B TEPMUHOJOTHH, O0O3HAYCHUSX,
dbopMynax; UMEIOTCS ONIMOKH B pacueTax v (W) ypaBHEHHSIX PEAKIINii, BBIBOJAX.




5. TunoBble KOHTPOJIbHbIE 33JaHUS M MeTOAUYECKHE MATepHAaJibl, ONpee/siioume
npoueaypbl OLEHUBAHUSI 3HAHMH, yYMeHHWi, HABBIKOB M (MJIM) ONBITA [1eATEJbLHOCTH,
XapakTepu3ylmMx JTanbl (OPMHUPOBAHUSI KOMIETEHIUH B TMpouecce OCBOEHHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

5.1. Tunosoii Tect Kk Teme Nel
1. Coequnenne KH,PO4 oTHOCHTCS K Kiaccy(-aMm):
1. kucnotr 2. ocHOBaHWM 3. TUIPOKCUAOB 4. coneit
2.* Kakwe U3 coeo0pa3yronmx OKCHAOB OTHOCATCS K KUCIOTHBIM?
1.BeO; 2.Ca0O ; 3.CLO7; 4.S0O3 ; 5.N,O
3.* K knaccy coneit oTHOCATCS :
1. NaCl 2. Mg(OH), 3.HBr 4.Cr;0s 5.KNO;
4.* T'mppokcuz HATpHs pearupyer c...
1. HNO3 2. CaO 3. CO; 4. CuSOq
5.* K CUIBHBIM KHUCJIOTaM OTHOCSITCH. ..
1. HCI 2. H,S 3.HNO; 4.KH
6.* Coenunenue SF¢ oTHOCHTCH K ...
1. cynbpunam 2. ramorenunam 3. propunam 4. cyabpuram
7. Hutputy HaTpHusi COOTBETCTBYET (opMmya:
1) NazN 2) NaNO; 3) NaNO; 4) NaHSO; 5)Na,NO,

* BOIPOC UMECT HCCKOJIBLKO OTBCTOB

Kiarou 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 K teme Ne6

1. Ykaxure cinaOblif SJIEKTPOIIHT.
1.KCl 2.HClI 3.NaOH 4.HCN 5.Ba(OH),

2. HauboupIree 4nciio HOHOB 00pa3yeTcs pu JUCCOIMaluu B Boe | Mok comu, opmyrna
KOTOpOH ...

1. CEIC]E 2. FESD4 3 FEC13 4. CH(NDE)'&

3. Ykaxure naTKylo MOHHO-MOJIEKYJISIPHYIO (POPMY ISl MOJIEKYIISIPHOTO ypa

y 02+KOH=KN02+H20
1.H +OH =H,0 2. +KOH=K*+H20 3.HN02 OH =NOJ |+ H,0

4. HNO, + KOH=K"+NO, +H,0 .HNO, +K"+OH =K'+NO, +H,0
4. Yxaxute MOJIEKYISPHYIO (OpMy JJIs1 KpaTKOT(| JOHHO-MOJIEKYJISIPHOTO ypaBHEHUS
AP’ + 30H = Al(OH);
1. 2AICI; + 3Cu(OH), = 2A1(OH); + 3CuCl, 2. AlICl; + 3NH,OH = Al(OH); + 3NH,CI
3. AICl; + 3KOH =Al(OH); + 3KCl 4. Al,(SO,); + 3Ca(OH), = 2A1(OH); + 3CaSO,
5. Al,(SOy4); + 3Ba(OH), = 2AI(OH);+ 3BaSO,



5. YpaBHeHue peakuu, KOTOpasi B BOJHOM PacTBOPE MPOTEKAET NPAKTUUECKH O KOHLA, UMEET
BU/L...

1. CUClg +K-504 — 2 CUC‘IE +HES —*

Cu(NO3); +H;S80,4 — NH,Cl+H,S —

3 4
6. C xakuM U3 MepevrCIICHHBIX BEIIECTB HE B3auMOJIeHCTBYEeT NapS?
1. CuSOq4 2. AgNO; 3. HCI 4. NH4C1 5. Pb(NO;),

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

5.3. TunoBas 3aaaua c peHIeHUEM

Kakas macca Fe;04 HeoOxoauma ais nosrydeHust S00r sxennesa 1o peakuuu:
FC304 + Al= Fe + A1203

Pewienue:
1. Ilposepsiem ypagrenue xumuyeckol peakyuu, npu HeooXo0OUMOCmMuU YPAGHUBAEM:
3F€304 + 8 Al= 9Fe + 4A1203

2. Yemanasausaem, Maccol KaKux eujecms 3a0anvl No YCI08UI0 3a0ayU, MACCbl KAKUX eujecms
HYJICHO ONpeoenumn:

m Fe=500r m Fe;04 =7
3. Paccuumvigaem 3HaueHuss MoaapHuix macc (M) ons smux eewjecms (2/Monv):
M Fe= 56 o/monb MFe;04 =232 2/monw

4. Boiuucisem konuwecmso gewgecmea (V) , coomeemcmayoujee 3a0aHHbIM N0 YCI08UI0 3a0ayu

maccam (Moaw). V Fe=500/56 =8,93 monv

5. 1lo YpasHeHUro XUMUYECKOU peakyuu paccdumosleaem Koauvecmeo UCKOMOoco seugecmed (MOJZb).'

X monw 8.93
3Fe:0s + 8Al = 9 + 4A1,01 X =1,12-98/112 =0,98r
3 monw 9 monw

V Fe;04=X=3%8,93 /9 =2,98 mozv

6. Haxomum maccy m Fe;O4 , cOOTBETCTBYIONIYIO JaHHOMY KOJIMUECTBY BellecTa: (T)

mFe;0,= V Fe;0, MFe;0, =2,98-232 = 691,36 r

5.4. Tunosble 1a0opaTopHbIe padoThI

1. JIaGopatopHasi padora k Teme NeS « KuHeTHKa U MeXaHM3M XHMHYECKHUX PeaKIuii.
XuMH4ecKoe paBHOBeCcHe»
HccnenoBanne cKOpOCTH XMMHUYECKUX PeAKIMI U XUHMHYECKOT0 PABHOBECHSL.

Iean DaﬁDTbI: HU3YYWTH BJIHUAHHUEC PAa3JIHYHBIX d)aKTODOB Ha CKOPOCTh XMMHYECKOU
PECAKIIMHY U CMCIICHUEC XUMHWYCCKOT'O paBHOBCCHSI.

[Tnan paGoTHL.



OmnpIT 1. 3aBUCUMOCTb CKOPOCTH TOMOTEHHOW pEaKUMU OT KOHIIEHTPAIMKM PEarupyromux
BCIIICCTB.

B naHHOM ombiTe MBI M3MEHSEM KOHLEHTPALMIO OJHOTO M3 PEeardpylolIMX BeIIecTB (THocyibdaTa
HaTpus), MyTeM pa30aBlIeHUS HCXOJHOTO pacTBopa THOCyinb(data Bomoil (cormacHo Tabawme 1).
Konuentpanust cepHOil KUCTIOTHI (Kak U TEMIIEpaTypa) OCTaeTcsl IOCTOSHHOM.

Hcnonezyemas peakiusi:

NaQSQO3 + HQSO4 = Sl + HQSO3 + NaQSO4
3ajganue K oneITy 1:
— PesynpraTel uzmepenuit BHectd B cBoAHYyI0 Tadaumy 1 1y 1Byx onbIToB. 110 modydyeHHBIM JaHHBIM
MOCTPOUTh TpaUK 3aBHCUMOCTH CKOPOCTH v (OCh OpIMHAT) OT OTHOCHUTEIHHOW KOHI[EHTpPAIUu
(a/a+b) (ocw abcrwcc)

Tabanna 1
Ne O6wem (M) OrnocureneHas | Temneparypa | Bpems CKOpOCTb XHM. Peakinn
oot | Na,S,0 | H,O KOHLICHTpALHA T (°C) t (cex)  -100 (cex )
S I T I I I S D=100/t (ocs)
(a) a/(a+b) (ocv X)
1 6 0 1 -
2 4 2 2/3 -
3 3 3 1/2 -
4 2 4 1/3 T,=
o/H 2 4 - T,= pacTBOp ISt OMbITa 2
o/H 2 4 - T;5= pacTBOp ISt OMbITa 2

- CﬂeﬂaTB BBIBOJA: KakKasd 3aBHUCHUMOCTb MCKIY KOHI_ICHTpaLII/IGf/’I OAHOI'0 U3 pCarupyromux BCUICCTB U
CKOpPOCTBIO TPOTCKAHUA PCAKIIUHA (HpI/I IIOCTOSIHHOM TeMnepaType) Ha6J’IIOI[a.]'IaCL B HCCJICAYCMOM
Juara3oHe KOHHCHTpaHHﬁ.

OnrIT 2. 3aBUCUMOCTh CKOPDOCTH TOMOTEHHOM pPEAKIIUH OT TEMIIEPATYPEL.

B nmaHHOM OmBITE MBI M3MEHSEM TEMIIEPATYPy MPOXOXKIACHUS PEAKIIUH ITyTeM HArpeBaHUs PACTBOPOB
NaS,0; u H,SO4 (mo cmemmBaHus), 1TuOO B TEYCHHWE HEKOTOPOro BpeMeHH (3amaercs
MperojiaBateneM), JIMOO JO OIpeneleHHON TeMmiepaTypbl. KOHIIGHTpalusi pacTBOPOB OCTaeTcCs
TOCTOSIHHOH.

3ajmanue K ONbITY 2:

— PesynpTaTel u3Mepenuit BHecTd B cBoAHYI0 Tadaumy 1 11t 1ByX onbIToOB. [10 mony4yeHHBIM TaHHBIM

BBIYMCIIMThH TPU 3HAYEHUS TEMIIEPATYPHOro Kod(QPUIMEHTa peaKIu P, UCHIONIb3Ys TPU Naphbl 3HAUEHUH

AT/ 1
Tud o popmyne  U(1y) = Uy * Y /10 tne AT=Tx—Ty (Ix >Ty),

Paccuurats P cpens. (cpennee apudMeTHYecKOe 3HAUEHHE U3 TIOIYYEHHbIX).

—  Bbr4ucauTh CKOpPOCTh AaHHOM peakimu npu 1x (sadaemcs npenodasamenem). 3a Ty B3sTh M060€ U3
Tpex OnbITHBIX 3HadeHWi 1 (cMm. Tabmumy 1). Mcmomb3oBaTh Uit pacyera CKOPOCTH HaWICHHYIO

BCIMYMHY y CpenH.

OnrIT 3. 3aBUCUMOCTHh CKOPOCTH TE€TEPOTrEHHBIX PEAKIMNA OT IUIOMIAANA IMOBEPXHOCTH
pEArupyIoLIEro BEIECTBA.

B JaHHOM OIBITC MBI HCCICAYCM PpCAaKIHIO, MPOTCKAIOIIYIO IIpU BOBHCﬁCTBHH pacTBOpa COJITHOM
KHCJIOTBI Ha TBCPAOC BCUICCTBO - Kap6OHaT KajJabOus (Meﬂ).

3ajmanue K OneITy 3:

— 3anmcarh ypaBHEHHE MPOTEKAMOIIEH XuMuueckod peakiuu. OOparuMa wnm HeoOpaTuMa JaHHas
peakius (MCIOb30BaTh COOTBETCTBYIONIUI 3HAK)?




— Cpnenate BBIBOA: KakK 3aBHCUT CKOpPOCTb T€TEPOr€HHOW pEakIuM OT IUIOIIAJU IMOBEPXHOCTH
pearupyronyx BEmecTB.

Omeir 4. CMellleHre  XUMHAYECKOTO PAaBHOBECHS BCJIEACTBHE HM3MEHEHHS KOHIIEHTDALIMK
pEArupyIoUUX BEIIECTB.

B nanHOM ombITE MBI HCCIEAyeM CHCTEMY, HAaXOAALIYIOCS B COCTOSHHM XHMHUYECKOTO paBHOBECHS,
WCTIONB3YSI U 3TOr0 00paTHUMYIO PEaKItIo, IPOTEKAIOUIYIO B pacTBOpe MexKay xiuopuaoM xkenesa (I11) u
POAAHUAOM (THOLMAHATOM) KaJHS.

PacTBOpBI HCXOIHBIX peareHToB MpakTHYECKH OeclBETHHI (pacTBop xyopuaa xxenesa (I1I) umeer 6menHo-
KEITOBATYI0 OKPACKy), TOrJa KaK OAWH M3 MPOAYKTOB peakuuu — pofanuj (Tuonuanar) xenesa (II1) —
MpUJaeT pacTBOPY TEMHO-KpacHbI IBeT. 1loaTOMy O HampaBleHMHM CMELIEHHs] PAaBHOBECHS MOXKHO
CYJIUTH 110 U3MEHEHUIO [[BETa PEAKLIMOHHON CMECH.

3amanue K onwITy 4:

1. 3amumcath ypaBHEHHE MpoTekaromell peakiuuu. CpaBHUTh MHTEHCHBHOCTH OKpPAackd pacTBOPOB B
npoOupKax ¢ TaJOHOM M BHecTH HaOmoneHus: B Tabuauiy 2.

Tabamnna 2
Homep Xumuueckast W3meneHnne HHTEHCUBHOCTH OKpacku 1o | HampaBnenue cMmerieHus
npoOupKH ¢dopmyna OTHOMICHUIO K 3TAJIOHY (YCHIICHHUE, paBHOBecHs (BIICBO,
100aBIsIEMOTO ociabneHue) BIIPABO)
BEILIECTBA
FCC13
2 KCI

2. CI[eHaTB BBIBOJ: KaK BJIMACT Ha CMCHICHUC XMMHUYCCKOI'O PAaBHOBCCHUSA YBCIIMYCHHUC KOHICHTPALIUU:-
HCXOOHBIX peaFGHTOB? - IPOAYKTOB peaKLII/II/I?

5.5. Bonpocsl K 3K3aMeHY

1. KommuecTtBo BEILECTBA, €AVHULIBI U3MEpPEHUSL. OcHoBHbIE KOJINYECTBEHHBIC
(cTeXMOMETPUYECKHE) 3aKOHBI M X NIPUMEHEHHUE (COXPAHEHMsI MacChl, COXpPaHEHUS SHEPruH,
IIOCTOSIHCTBA COCTaBa, KpPATHBIX OTHOLIEHMH, 3aKOH ABOrajpo, SKBHUBAJIECHTOB, TI'a30BbIE
3aKoHbl;, ypaBHeHusa Kianeiipona, MenneneeBa-Knaneiipona; napuuaabHOE JaBIECHUE Ta3a B
CMECH, 3aKOH MapLUHUaJIbHBIX 1aBJICHUM).

2. OcHOBHBIE KJIacChl HEOpraHU4Yeckux coennHennii. HomeHnkiatypa. XapakTepHble CBOIICTBa Ha
IIPUMEPE OTIENbHBIX IPEACTABUTENEHN Pa3IMUHBIX KIACCOB.

3. Mogens atoma mo bopy. [Toctymarer bopa. KBantoBeie uncna n, 1, m, s. KommuectBo u
Pa3HOBUHOCTH AJIEKTPOHHBIX OpOUTAIIEH.

4. IlpuHumn MMHHMYyMa SHepruM: npaswia KieukoBckoro, ux npuMmeHenue. [Ipunuun ITaymm.
[TpaBuno I'ynma. DneKkTpoHHBIE U DJEKTPOHHO- Tpaduyeckre (HopMyssl aTOMOB SJIEMEHTOB
(Ha mpuMepe XJIOpa M MapraHila B OCHOBHOM M BO30YKICHHOM COCTOSHHM). BaneHtHble
AJIEKTPOHBI.

5. Ilepmomnueckuit 3akoH U cuctema nemeHToB .M. MenaeneeBa. CTpykTypa NepuoaudecKoin
cucreMmbl. llonokeHne MeTauloB M HEMETAUIOB B NEPUOAMYECKON CHCTEME 3IJIEMEHTOB.
OHeprusg HMOHHM3ALlMK U CPOJACTBO K  DJIEKTPOHY. OJEKTPOOTPULATEIBLHOCTh  KaK
XapaKTepUCTHKA CBOWCTB JJIEMEHTa. AHOMAJIWU B IEPUOJUYECKON CHUCTEME DIIEMEHTOB
(TpoBat 31EKTPOHA, TUATOHATBHOE CXOACTBO.). DIEKTPOHHbIEC aHAJIOTH.

6. Xumuueckas CBsA3b: OIpPEIECICHHUE, OCHOBHBIE BHUJbl, XapaKTEpUCTHKU. [OHHas CBs3b.
Oco0eHHOCTH COeTMHEHUI ¢ MOHHOH CBs3bI0. BomopoaHas cBsi3b, €€ ocoOeHHOCTH. BiusHue
BOJIOPOJIHBIX CBsI3€H Ha CBOICTBA BemecTB. OCOOCHHOCTH XUMUYECKOM CBSI3U B METaJlIax.

7. KoBaneHTHas CBSI3b C TOUKU 3PEHHS] METO/a BAJCHTHBIX CBs3el, ee 0COOEHHOCTH (IIpOCTasd,
KpaTHasi; TUNIBl CBSI3U (G -, T - W O — CBA3b); MOJAPHOCTH CBS3M, HAIPABICHHOCTD,
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HACBIIAEMOCTh). MexaHu3M o0pa3oBaHus CBsi3U (OOMEHHBIM, JTOHOPHO-aKIENTOPHBI).
[Tonstue o rubpuan3anuy opoUTaNIelt U TEOMETPHUECKON KOH(PHUTYypaLUy MOJIEKYI.

OCHOBBI TEPMOJIMHAMHMKH XUMHYECKHX pPEaKIHil, OCHOBHBIE TEPMOIMHAMUYECKUE (PYHKITHUH
(oHTaNBIUs, SHTPONHS, CBOOOIHAs SHeprus [uOOca). DHrampnus (Teruiota) oOpa3oBaHUS.
Pacuer TemmoBBIX 3(QEKTOB XMMHUUECKUX peakuuil (3akoH I'ecca, ciencTBue M3 3aKoHa
I'ecca).

OCHOBBI TEPMOJIMHAMHMKH XUMHYECKHX PEaKIHil, OCHOBHBIE TEPMOIMHAMUYECKUE (PYHKIIHUH
(oHTanepmus, OHHTpomMs, cBoOoAHas HHepruss [ub6Oca). TepMmoamHAMUYECKUIT METOA
OTpEEeNICHUS] BO3MOKHOCTH 1 HaIPaBJIEHUS IPOTEKaHHUsI XUMUYECKUX IIPOLIECCOB.

KuneTnka XMMHMYECKHX pEakIUil: TOHATHE CKOPOCTH XUMHUYECKOH peakuuu; (akTophl,
BIUSIOIIME HA CKOPOCTh pEaKUUU. 3aKOH JEMCTBYIOIIUMX MacC Il CKOPOCTH pEaKlUu.
ITopsinok peakuun. Kunernueckue ypaBHeHus. VX npumeHeHue.

Binsaue temiepaTypsl Ha CKOpPOCTb peakUUU. Teopus aKTHBHBIX CTOJIKHOBEHUMW, DHEPIUs
aKTHBAIMK XUMU4eckoi peakuuu. Ilpasmino Baut-I'odgda. YpaBuenue Appenunyca. Biusaue
KaTaJIM3aTOPOB Ha CKOPOCTh peakuuil. Buasl kartanusa.

XHWMHUUYECKOE paBHOBECHE. 3aKOH JEHCTBYIOLIMX Macc [UIsl pPAaBHOBECHs, KOHCTAHTa
paBHOBecusi. CMmemmenne xumuueckoro pasHosecus. Ilpunuun Jle Ilarense. Ilpumeps! ero
JNEUCTBUA.

PactBopsl. Kinaccuduxanus. CriocoObl BeIpaKeHUsT COCTaBa (KOHLEHTPAIMH) PACTBOPOB.
KomnmuratuHbie cBoOiicTBa uaeanbHBIX pacTBopoB. Ocmoc. 3akon Bant-T'odda. 3akon Payns
u ero ciaeacTtsus. Kunenue u kpuctaian3anus pacTBOPOB.

PacTBOpBl  NEKTPONUTOB. DieKTposuTHuUecKass jucconpanus. CuibHble W ciadble
ANEKTPOJIUTHl (MpUBeCTH mnpuMepbl). CTeneHb M KOHCTaHTa auccouuanuu. PakTopsl,
BIIUSIOIIUE HA BEIMYUHY CTENIEHU AMCCOLUALINM IEKTPOIUTOB.

Tunsl HMOHHBIX peakuuid B pacTBopax (mpuBecTd mpumepsl). HampasineHue npoTexaHMs
HMOHHBIX peakuuil. [IpaBuia 3anmucu ypaBHEHUM XUMUYECKON PEAKLUU B HOHHO-MOJIEKYJISIPHOM
¢dopme. TloHsTHE TpOM3BENEHUS PACTBOPUMOCTH. PaBHOBecHe B pacTBOpax AIIEKTPOIUTOB.
[Tonatne akTUBHOCTH. PaBHOBecue B pacTBopax Cia0bIX dyeKTponuToB. CTyrmeHvaras
TUCCOLUALIMSL.

Huccommanys Boasl. [IoHATHE KUCIOTHOCTH U LIEIIOYHOCTH PacTBOPOB. Mepa CUIIBI KUCIIOT U
OCHOBaHMi. Bomopoanslii nokasarens v mkana pH. Merons! usmepenus pH.

T'unponus coneit. Ero oco6ennoctu. KomndyecTBeHHbIE MOKa3aTeny ruapoin3a. [ uaponus
COJIM CHJIBHOTO OCHOBAHHMS U CJ1a00i KUCIOTHI ( Ha mpuMepe kapOonata Hatpus). [ unponns
COJIM €J1a00T0 OCHOBAHMSA U CUIIBHOM KUCIIOTHI (Ha MpUMEpe XJIOpuaa IIMHKA). B3anuMHbIi
rUIpoin3 (Ha mpuMepe HuaHuaa aMMoHus). HeoOpatumsiii ruaponn3 (Ha mpumepe XiIopuaa
AITIOMHUHUSA).

OKHCANTENBHO-BOCCTAHOBUTEbHBIE peakuu. [loHsATHE «cTeneHb okucaeHus». [Ipouecchl
OKHCIICHHSI U BOCCTAHOBJICHHUSI. MeTO/1 3JIeKTPOHHOTO OanaHca.

TuUIBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUM (IPUBECTH TpUMEpBI). TUIINYHbIE
OKUCTUTENH (MPUBECTH IPUMEPHI). TUMTHYHBIE BOCCTAHOBUTENHU (ITPUBECTH IPUMEPHI).
OKuCIUTENFHO-BOCCTAHOBUTENbHAS aM(OTEPHOCTH (IPUBECTH MTPUMEPBI).

["anpBannveckuit anemenT. [Tpunnmn aefictBus (Ha npumepe sieMenTta Jlanuams-SAxkoon).

O/1C ranpbBaHUYECKOT0 3JEMEHTA. DJIEKTPOIHBINA OTEHIIMAN MeTailIa. Ero cylmHoCTb.
VYpasuenne Hepacra. CranaapTHbIN NOTEHIUMANI U TaOIUIIA CTAHAAPTHBIX MOTEHIIAJIOB.
[Tporeccr anekTposm3a. Ux 0co6eHHOCTH ( 3JIEKTPOJIU3 PACIUIABOB U PACTBOPOB C HHEPTHHIM
Y aKTUBHBIM aHOJIOM, TIOPSIIOK BOCCTAHOBJIEHUS] KATHOHOB M OKHCJIEHHUS aHUOHOB).
KonnuecTBeHHbIE 3aKOHBI 3JIEKTpOIN3a (3aKoHbl Papasest).

DNeKTpOAHbIN (OKUCIUTENBHO ~-BOCCTAHOBUTEIBHBIN ) MOTEHIIMAN KaK XapaKTePUCTHKA
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BemiecTB. Kopposust meramios. E€
Pa3HOBUAHOCTU. METOIbI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

O0630p METOI0B XMMHUYECKOT0 aHanu3a. BecoBoii 1 00bEMHBII METO/IbI aHATIN3A.
DU3NKO-XUMHUYECKUE METO/IbI aHAIIN3A.



TeMaTnka pacyeTHBIX DK3aMEHAIIMOHHLIX 3a1a4 U TUIILI YPABHEHUN pEaKIINIL:

1.

(98]

o N LA

Pacuets! o hopMynaMm U ypaBHEHUSIM XUMHUUECKUX PEeaKLUi (IPUMEHEHHE OCHOBHBIX
CTEXMOMETPUYECKUX U Ta30BbIX 3aKOHOB.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMH OT KOHIIEHTPALMM U TEMIEPATyphl (pacyeTsl)
TepMoanHaMUUECKU METOJ] ONIPENEIEHHSI BO3SMOXHOCTH U HAIPaBJICHUS IPOTEKaHUS
XUMHMUYECKUX peaKlni (TEPMOXUMHUUYECKUE PACUETHI)

CriocoObl BBIpaXKEHUSI KOHIEHTPAIUU PACTBOPOB (pacueThl)

VYpaBHeHUs] 0OMEHHBIX PEaKIM B PACTBOPAX dJIEKTPOIHUTOB.

Pacuers! nonnbix paBHoBecuil (crenens u K nuc., pH, IIP, pactBopuMOCTS).
VYpaBHEHUS peakUHil THAPOIU3A COJIEH.

VYpaBHEHMSI OKMCIUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

CxeMmbl raJIbBAaHUUYECKUX IEMEHTOB.

10. YpaBHeHUs peakuuii mpouecca dJIeKTPoIn3a.
11. DneKTpOXMMHUECKHE PACUETHI.



TEXHOJIOTUYECKASA KAPTA INCHUITJIMHBI
OCHOBHAS OBPA3OBATEJIBHAS ITPOT'PAMMA
21.05.04 T'opHoe geno

cnenmnaan3zanus Ne2 [logzemHasi pa3padoTka pyJIHbIX MeCTOPOXKICHUH
(xon, HampaBJIeHHE, TPO(IIIB)

TEXHOJIOI'HYECKASA KAPTA

udp aucuummmnet no PYII ‘ b1.B.9

JucuurimHa ‘ Xumus

Kypc |1 |cemecrp |23

Kadenpa ‘ OO01UX TUCHUILINH

Macio6oeBa C.M., K.T.H., JOLeHT, BeAYIIHH ciequajancT Kadgeapbl 001HX
AUCUMILTHH
Epmaxona J.I'., crapmnii npenogaBateyb Kadeapbl 001IUX TUCHUILINH

@®.1.0. npenonaBarens,
3BaHHE, JOIDKHOCTh

OO, prZ[OCMKOCTBqaC/gET‘ 252/7 \ Kon-Bo CGMCCTpOB‘ 2 \ dopma KOHTPOJIA JK3aMeH

‘ 4/4 ‘HP/CMO6H_[./TEKA CeM. ‘ 10/10 p-IB06LLl./TeKA cem. 4/4 ‘ CPC o01I./TeK. ceM. ‘ 225/225

JIK o0mr./Tex. cem.

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:

- TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UIHUI OLICHWBATh CTPOCHUE, XUMHUUYECKUI U MUHEPaIbHBIA COCTaB
3eMHOH KOpbI, MOp(doornueckue 0cCOOEHHOCTH M T'C€HETHUYECKUE THUIBI MECTOPOXKICHUN TBEPIBIX MOJE3HBIX
WCKOMAeMbIX TNpU pEIICHHH 3aJad MO0 pPalUOHAIBHOMY M KOMIUIEKCHOMY OCBOCHHIO T'€OpECYpCHOTO
norerunana Heap  (OIIK-4);

Kon MaxkcumaabHoe
. Konnuecteo
¢ opmupyemoii Conep:xanue 3agaHust . KOJM4Y€CTBO Cpok npeaocrasiieHust
MeponpusiTHIi
KOMIIETeHIIHMH 0as10B
Beoouwtit 610k
|He IPEAYCMOTPEH | | |
OcHnosnoii 610K
OIIK-4 Tect 7 28 B Teuenue cemectpa
OIK-4 BBIHOJ'IHGHI/IG,V pacuer u ohopMIICHHUE 5 24 B TeucHue cemectpa
imabopaTopHOW pabOTHL
OIIK-4 Penrenue 3amay. 4 8 B Teuenue cemectpa
Bcero: 60
1 Bonpoc — 15
OIIK-4 OK3aMEH 2 Bonpoc — 15 o pacnucanuro
3agaya - 10
Bcero: 40
Hroro: 100
Jonoanumenwvustii 010k
OIK-4 BrirosHeHre MHAMBUAYAJIBHOTO PACUETHO- 20 Ilo cornacoBanuto ¢
TEOPETUYECKOr0 3aJaHUS IIpenoJiaBareneM
Bcero: 20

[IIkana olleHHBaHUs B paMKax OaJIbHO-PEUTHHTOBOM cucteMbl MAL'Y: «2» - 60 6amioB u
MeHee, «3» - 61-80 0amoB, «4» - 81-90 6amos, «5» - 91-100 GamoB.




