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2. Ilepeyenb KOMIeTEHUMI

TOTOBHOCTBIO C €CTECTBEHHOHAYUYHBIX TIIO3ULMNA OLEHUBATh CTPOCHUE, XHUMHUYECKUUA U
MUHEPATBHBIA COCTaB 36MHOU KOPBI, MOPHOIOTHYECKUE OCOOCHHOCTH U T€HETHYECKHE THIIbI
MECTOPOXKACHUN TBEPABIX IMOJIE3HBIX UCKOIMAEMBIX MPU PEHICHUH 3a7a4 M0 PalMOHAIBHOMY U
KOMIUIEKCHOMY OCBOEHHIO reopecypcHoro noteniuaia Heap (OITK-4);




3. Kpurtepuu u nokasare/im OeHUBAHUS KOMIIETEHIIMIA HA PA3JIMYHBIX 3Tanax ux GopMUpoOBaHUS

KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OpMI)I KOHTPOJIsA

Ortan (opMupoBaHus KomnereHuun | Popmupyemas
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEeHI U 3HaTh: Ymersn: Baapers: chopmup OBARHOCTH
KOMIIeTeHI Ui
IpeaMeT U3y4eHUs U OIpEeNIeNUTh KJIacC BElecTBa Mo OCHOBHBIMM IIpUEMaMHU U
OCHOBHBIE NTOHATUS XUMHUU ero (opmyIie, 1aTh Ha3BaHUE; HaBBIKAMH PEIICHUS 3a/1a4
(311eMeHT, aToM, MOJIEeKyJIa, HamucaTh U ypaBHITH ypaBHEHUE | (CTEXMOMETPHUECKUMHU
1. Bgenenue. OCHOBHBIC TIOHATHS U KOJINYECTBO BEIIECTBA U T. I1.); | XUMUYECKOH peakuuu pacueTamu) Tecr.
3akoHbI xumMun. Kinaccudukarms OIIK-4 OCHOBHbBIE
BEIIIECTB. CTEeXHOMETPHUUECKUE 3aKOHBI; Pemenne 3anay.
BaKHEHUIIINE KIacChl U
HOMEHKJIATypy
HEOPraHWYECKUX BELIECTB
KBAaHTOBEIE qycia, KaK | HalUCcaTh 3JIEKTPOHHYIO U
2. CrpoeHme aTomMa 1 XapaKTEPUCTHKY  COCTOSHUS | 3JICKTPOHHO-TPapHUIECKYIO
MEPUOIUIECKAs CUCTEMA. OIK-4 3JE€KTPOHA B aTOME; (dopMyITy aToMa 3JIeMEHTa;
Krnaccudukanms u colicTa cTpykrypy Ilepuoguueckoil | onpenesuTb OCHOBHBIE CBOMCTBA
XMMHYECKUX 3JIEMEHTOB. cucrtembl JI.MI. Menzeneesa | aneMeHTa MCXOIS U3 €ro
(IIC) nonoxxenus B [1C
OCHOBHBIE MTOJIOKEHHUS TEOPUU | ONPENEeTUTh BUI U THII CBSI3H (-
XMMHUUYECKOTIO CTPOECHMS eif) B MOJIeKyJie KOHKPETHOIO Tecr.
A.M.byTnepoBa; 0CHOBHbIE BEILIECTBA; YCTAHOBUTH
BUBI ¥ THUITBI XUMHUYECKON COOTBETCTBHE MEXITy (hopMyson
3. XuMuueckas CBsI3b U CTPOCHHUE
MOTKYL. OIlK-4 CBSI3H, MEXaHU3M BEIIIECTBA, TUIIOM THOPHIU3AIIH
00pa3oBaHus CBSI3M; MOHATHE | €r0o IEHTPAJIBHOTO aToMa U
0 THOpHIN3aLuN ATOMHBIX CTPOEHUEM MOJIEKYJIBI
opOuTaneil 1 CTpoeHNN
MOJIEKYJT
OCHOBHBIE paccuuTaTth HABBIKAMU TEPMOXHUMHUYECKHX
T€PMOANHAMUYECKHE TE€PMOAMHAMHUYECKHE pacueTos;
(hyaknnn; 3akoH ['ecca, XapaKTEPUCTUKH, TEIIIOBOI TEPMOJUHAMUYECKUM
clencTBUE U3 3aKoHa ['ecca 3¢ HEeKT XUMHYIECKOTO TIPOIIecca | METOJOM OIIPEISIICHS
(peakuun); BO3MOYHOCTH (H
4. OCHOBBI XUMHYECKOH OITK-4 HaIpaBJICHNUS ) IPOTEKaHUS Teer

TEPMOJUHAMUKU.

XUMHUUYECKON peaKlny;
TpueMamMu paboThI ¢
MIpoCTEHIINM J1ab0pPaTOPHBIM
000pyI0BaHNEM M TEXHUKOH
Ge3omacHocTH 1pu padore B
XMMHUYECKOH J1abopaTopuu




KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OpMI)I KOHTPOJIsA

Jran (popmupoBanns komnereHuun | Dopmupyemas
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEeHI U 3HaTh: Ymersn: Baapers: chopmup OBARHOCTH
KOMIIeTeHU M
IlonsTue CKOPOCTHU | MPUMEHAThH: KHHETUYECKHE HaBBIKAMH TNPAKTHYECKOTO
XUMUYECKOH peaxIiy, | ypaBHEHUS JUIs pacueTa CKOPOCTH | OIpEeNeNIeHHs U pacyera
(hakTOpBI BIMSIOIIME Ha Hee, | peakuuu, npasuio Bant-T'odda CKOpPOCTH XUMHYECKOMH
MaTeMaTHUECKOe BBIPAXEHUE | AT pacueTa TeMIEepaTypHOro peaxIy U TeMIepaTypHOro
3IM nnas XuM. KUHETHKH, | kodddunuenTa, mpunnum Jle- ko3 unrenTa ; npueMamMu Brinonnenue, pacyer u
5. Kuneruka u MexaHu3M npaBmwio  Baatr  -Todda, | lllatense as onpeneneHus paboThI ¢ MPOCTENIINM odopmiienne
XAMHUYIECKUX PEaKIIHA. OIIK-4 ypaBHEHHE AppeHnyca, | CMEIIEHHI XUMHIECKOTO n1a00paTOpPHBIM nabopaTopHO PabOTHL
XUMHUYECKOE pAaBHOBECHE. MOHSTHE SHEPrUU aKTHUBAllUU, | PABHOBECHUS 000pyIOBaHUEM U TEXHUKOH
poiib KaTanu3aTopa B Oe3omacHOCTH TIpH paboTe B Tect
XUMHUYECKUX nporueccax. XUMHYECKOH abopaTopun
[onstue XUMHUYECKOTO
paBHOBecus, npuHuun Jle-
[Tarense
Knaccudukanuo u crnocoObl | ONpenessaTh:CHIy — DJIEKTPOJINTA, | HABBIKAMH PacueTOB
BBIPQKEHUS  KOHIIGHTPALMHU | KHCIOTHOCTb (11€JIOYHOCTD) | KOHIIEHTPALUU PacTBOPOB,
pacTBOpOB, CBONCTBa | pacTBOpa c MIOMOIIBIO | MOHHBIX PABHOBECHUH (CTETIEHb Pelwenie 3a1au
pa3baBIICHHBIX pacTBOPOB | UHAUKATOPOB, Bo3moxHoCcTh | U K guc., pH, TIP, ’
HE3JIEKTPOJINTOB U | MpOTeKaHuA THJPOJIN3a | PAaCTBOPUMOCTH); HABBIKAMHU .| Bumonsenne, pacuer u
6. Ilpupoma pacTBOpOB M MOHHEIE OIK-4 3JIEKTPOJINTOB, THIBI MOHHBIX | KOHKPETHOM COJIU 3alHCH HOHHO-MOJIEKYIIIPHOR | dopaunerme
peakuuu. peakuuii B pacTBopax, (hopMBI ypaBHEHUS pEaKIIiH; maboparopeoii paGoTEL
MOHATHS DJEKTPOIUTUYECKOM mpueMaMu paboTHI ¢
JUCCOLMALMY, KHCIOTHOCTH MIPOCTEUIINM JTA00PATOPHBIM Teer — 2 wr
(memouHOCTH) PacTBOpOB, 000pyIOBaHUEM U TEXHHKOH ’
PacTBOPUMOCTH, THIPOIIU3A. Oe3omacHOCTH TIpH paboTe B
XUMHYECKoH 1abopaTopun
ITonsaTus: oxucienue, OTIPENIeNNUTh CTEIICHb OKHCIICHUS HaBBIKaMH HCIIOJIb30BAHUS
BOCCTAaHOBJICHHE, OKUCIIUTENh | 3JIEMEHTa B COEUHEHUH, OK-BOC. | METOJa 3JIeKTPOHHOTO OaaHca
, BOCCTAaHOBUTEIb, CBOMCTBA BEIISCTBA B JAHHOMU JUIsl YPaBHUBAHUS
Brinonxenue, pacuer u
7.  OKHCIUTEIHHO- OITK-4 OKHUCITUTEIILHO- XUM. pEaKIUu OBP;npuemamu paboThI ¢ odopMIICHHE
BOCCTAHOBHTEJIEHBIE TIPOIIECCHI. BOCCTAHOBUTEIIFHBIE PEAKIHH MIPOCTEUIINM JTa0OPATOPHBIM .
N nabopaTopHOH pabOTHI
(OBP), tuner OBP 000py1I0BaHNEM M TEXHUKOH
6e3ormacHocTH 1pu padore B
XMMHUYECKOH J1abopaTopuu
[onsitue 3JIEKTPOJHOIO | HamucaTh cxeMmy | HaBbIkaMu pacueta DJC
HOTEHIIHaNa MeTajula, | raJlbBaHUYECKOro JJIEMEHTA, | TaJbBAHUYECKOTO 3JIEMEHTA,
8. DICKTPOXHMHUCCKHE POLIECCHL, OITK-4 ypaBHEHHE Hepucra, | ypaBHEHHs .peaKunﬁ Tpolecea | dNEKTPOXUMHUECKHX PACUETOB | o
IPUMEHEHUE TaOJMIBI | 3JIEKTPOJIN3a; ONpPENEINTD | C UCMOIb30BAHUEM 3aKOHA
CTAaHJAPTHBIX  AJIEKTPOAHBIX | HMPOJIYKTHI AJIEKTPOIIH3A Dapanes
[IOTEHLIMAJIOB; [IPUHLIMII




KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OpMI)I KOHTPOJIsA

Jrtan popMupoBanus komnerenuuu | Popmupyemas
copmupoBaHHOCTH
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEeHIIUA 3HaTh: YMmers: Baanernb: .
KOMIIEeTEeH it
JIEUCTBHS  TralbBaHHYECKOIO
JJIEMEHTA; MIPOLIECCHI
3JIEKTPOJIN3a, OCOOCHHOCTH W
KOJIMYE€CTBEHHBIC 3aKOHEI
[lousTre XUMHUYECKOM OLICHUTH BO3MOKHOCTh npueMamu paboThI ¢
9. OCHOBHBIE METOJIBI UICHTU(DUKAIINN WCIOJIb30BAHUS OTIPEAEICHHOTO MPOCTEUTIINM JIA00PATOPHBIM
XUMHYECKOT0 UCCIIEIOBAHUS (KayecTBEHHOTO aHAJIN34); METO/la aHAJIU3a [Tl PEICHUS 000pyJI0BaHUEM U TEXHHUKOMH BAIIOIHCHIC. DACIET 1
BEIECTB U COEAUHEHUH. KOJIMYECTBEHHBIN aHaJIN3: KOHKPETHON TPaKTHIECKON Oe3omacHOCTH TIpH paboTe B P
OIIK-4 odopmicHHEe

Xumuaeckuit, GU3NKo-
XAMHUYICCKUN U (pr3HdIecKuii
aHaJN3.

OCHOBHBIC XHMHYECKHE,
(bU3HKO-XUMUYECKUE U
(uzngeckue
(MHCTpYMEHTANBHBIC) METOIBI

3a1a49d

XMMHUYECKOH 1abopaTopuu

nabopaTopHO PabOTHI




4. Kputepuu M mIKaJbl OLEHUBAHUSA

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

4.2. Pemnenue 3aaaud

2 0aj1a BBICTABJISIETCS, €CIM CTYACHT BEPHO PEIHIMJ MPEIOKEHHYIO 3a/1auy, MPeIokKuI
pas3IMYHbIC BapUaAHTHI €€ pelIeHus (ecH CYIIECTBYET HECKOJIbKO BapUaHTOB), apryMEHTHPOBAB
UX, IPOJEMOHCTPUPOBAI 3HAHUE TEPMUHOJIOTHU, 0003HAYEHUN U HOpMYII.

1 6an1 BBICTAaBISETCS, €CIU CTYISHT PELIM MPEATOKEHHYIO 33/1a4y C HEe3HAYUTEIbHBIMH
omuOKaMHu, W/WIU OBUTM JOMYIIEHBI OIMMOKH B TEPMHUHOJIOTHH, OOO3HA4YCHUAX, (Gopmyrax,
HaIlMCaHWH YPABHEHUMN PEAKLUN.

0 6a1J10B - €CIIM CTYJCHT HE PEeIlny IPeIOKEHHYIO 3a/1a4y WM HEBEPHO yKa3all BApUAHTHI
pereHws.

4.3. Odopmiienue 1a00paTOPHOIi padoTHI

12 6anJioB BBICTaBISETCS, €CJIM OTYET NO paboTe ClaH BOBpEMs, OIIMOKUM M HEJA0YEThI
OTCYTCTBYIOT, pacueTbl M BBIBOJbl BEpHBI, I[POJEMOHCTPUPOBAHO 3HAHUE TEPMUHOJOTHH,
00o03HadYeHM, (HOPMYII U ypaBHEHUH pEaKIIUi.

8 0aJJI0B BBICTABIIETCS, €CIM OTYET MO paboTe ClaH BOBPEMs, HO UMEIOTCS OT/AEIbHbIE
HEJIOYEeTHI, B IIEJIOM PacdeThl M BBIBOJBI BEPHBI, MPOJEMOHCTPHPOBAHO 3HAHUE TEPMUHOJIOTHH,
0003HaueHM, GOpMyI U ypaBHEHUHN peakiuil.

6 0anna BICTABISIETCS, €CIM OTYET MO paboTe HE CIaH BOBpeMs 0e3 YBaKHUTEIbHOU
NPUYMHBI; OIIMOKH U HEJ0YEThl OTCYTCTBYIOT, PACUEThl M BBIBOBI BEPHBI, MPOJIEMOHCTPUPOBAHO
3HaHHWE TEPMHUHOJIOTMH, 0003HAYEHUH, (POPMYJI U ypaBHEHHUI peaklnil.

5 0aja BBICTABISETCA, €CIM OTUeT MO paboTe He CAaH BoBpeMs 0e3 YBaXHUTEIbHOH
NPUYHHBI, B OTYETE MMEIOTCS OTACIbHBIC HEIOYETHl, HO B IIEJIOM PAacYeThl W BBIBOJBI BEPHBI,
IPOIEMOHCTPUPOBAHO 3HaHUE 0003HaUEHUH, (hOpMYIT U ypaBHEHUN peakiuil.

2 Oajia BBICTaBISETCA, €CIM OTYET MO pPadoTe HE CAaH BOBpeMsl 0e3 yBaKMTEIbHOU
INPUYHHBI, UMEIOTCS OIIMOKH B pacdyeTax U (MIM) ypaBHEHUSAX PEaKIUi.

0 6an10B - ecu oTueT Mo paboTe He cAaH WK paboTa HE BBHINMOIHEHA 0€3 YBaXKUTEIHHOU
HOPUYMHBL.

4.4. BoinosiHeHHe MHAUBUAYAJIBHOI0 PACYETHO-TEOPETHYECKOT0 3aJaHU S

20 6ayy10B — 1aHBI YETKUE, MTOJIHBIE, TPABHIIbHBIE OTBETHI HA TEOPETUUYECKHE BOIIPOCHI; MaTe-
pHaJ U3JI0KEH JIOTUYHO, TPAMOTHO, OIIMOKHM M HEIOUEThl OTCYTCTBYIOT, pacueThl U BHIBOJIbI BEp-
HBI, MIPOJEMOHCTPUPOBAHO 3HAHME TEPMHHOJIOTHH, 0003HaYeHHH, POpMyn U ypaBHEHMH peak-
LM

15 0an10B — OTBETHI HAa TEOPETUYECKHE BOMPOCHI HEAOCTATOYHO IOJIHBIE; MaTepUail U3JI0-
JKE€H JIOTUYHO, IPaMOTHO, HO UMEIOTCS OTJENbHBIE HETOUHOCTH; PACUETHI U BBIBOJIBI BEPHBI, NIPO-
JEMOHCTPUPOBAHO 3HAHWE TEPMUHOJIOTUH, 0003HAUECHU, HOPMYIT 1 YpaBHEHHUH peakuuii;

10 6ay110B — OTBETHI Ha TEOPETUUYECKUE BOIIPOCHI HEJJOCTATOUHO IOJIHBIE; UMEIOTCS OTHEIb-
Hble OMIMOKM B pacueTax W (WJIM) YpaBHEHHUSAX peakiuil, 00o3HaueHusx, Gpopmynax, oTBeTax Ha
BOIIPOCHI, BBIBOJAX;

5 6aanoB — OTBETHl HAa TEOPETHUECKHE BOMPOCHI JaHbl YAaCTMYHO, MaTepual H3JI0KEH
HETOJIHO, HEeTOoCleA0BaTebHO, JOMYIIEHbI IpyOble OMMOKM B TEPMUHOJOTHH, O00O3HAUYEHUSX,
dbopMynax; UMEIOTCsl OMIMOKH B pacueTax U (WIK) ypaBHEHHSIX peakiuil, BHIBOAX.




5. TunoBbie KOHTPOJIbHBIE 3aJaHUA U METOAHYECKHE MATepHAJIbl, ONpeaesolue
npoueaypbl OUEHUMBAHHMSI 3HAHMH, YMeHMid, HABHIKOB M (WJHM) ONBITA eATEJIbHOCTH,
XapakTepu3ylommx J3Tanbl (OPMUPOBAHUST KOMIIETEHUMA B IMpolecce OCBOEHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

5.1. TunoBoii TecT Kk Teme Nel
1. Coequnenne KH2POs4 oTHOCHTCS K Kitaccy(-am):
1. kucmoT 2. ocHOBaHWM 3. TUAPOKCUIIOB 4. coJieit
2.* Kakue u3 coneoOpa3yromnux OKCHI0B OTHOCSTCS K KHUCIOTHBIM?
1.BeO; 2.Ca0O; 3.Cl07; 4.S0s3; 5.N20
3.* K kmmaccy coseld OTHOCSITCS :
1. NaCl 2. Mg(OH). 3.HBr 4.Cr203 5. KNO2
4.* T'uapokcuja HaTpHsl pearupyer C...
1. HNO3 2. CaO 3. CO; 4. CuSOq4
5.* K cuIbHBIM KHCIIOTaM OTHOCSTCSL. ..
1. HCI 2. H2S 3.HNOs; 4.KH
6.* Coemnuenue SFs orHOCHUTCH K ...
1. cynedunam 2. ranorenuaam 3. propunam 4. cynbhuram

7. Hutpury HaTpusi COOTBETCTBYET (GopMyJa:
1) NasN 2) NaNOs 3) NaNO2 4) NaHSOs 5)Na:NO:

* .- BOIIPOC UMECT HECKOJILKO OTBETOB

Karwou k orBetam: 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. Vxaxwure cnabblid AJIEKTPOIIHUT.
1.KClI 2.HCI 3.NaOH 4.HCN 5.Ba(OH)

2. HambonpIimee 9ncio HOHOB 00pa3yeTcs MpH TUCCOIMANNU B Boje 1 Moib conn, hopMyia
KOTOpPOH ...

1. €aCl 2. FeS0, 3 FeCls 4. Ca(NO3),
3. VKaxuTe KPaTKyI0 HOHHO-MOJIEKYJISIPHYIO ()OPMY JJIS1 MOJIEKYJISIPHOTO YPaBHEHUS

HNO; + KOH = KNO> + H20
1.H"+ OH =Hx0 2. H" + KOH = K* + H20 3. HNO2 + OH = NO2 + H20
4. HNO2 + KOH = K" + NO2 + H20 5.HNO; + K* + OH = K* + NO2 + H20
4. VYKaXuTe MOJIEKYJIIPHYIO (OpMY ISl KPATKOTO HOHHO-MOJIEKYJISIPHOTO YpaBHEHHUS

ARt + 30H = AI(OH)3

1. 2AICl3 + 3Cu(OH)2 = 2Al(OH)3 + 3CuCl> 2. AICI3 + 3NH4OH = Al(OH)3 + 3NH4CI
3. AICI; + 3KOH =AIl(OH)3z + 3KCI 4. Al(SOg)3 + 3Ca(OH)2 = 2AI(OH)3 + 3CaS0O4



5. Al2(SO4)3 + 3Ba(OH). = 2AI(OH)s+ 3BaS0O4

5. YpaBHeHHE peakinu, KOTOpas B BOAHOM PAacTBOPE MPOTEKAET MPAKTHYECKH J10 KOHIIA, UMEET
BHULL...

1 CHCIE +K»504 — 2 CUCIE + HES —»

3 Cu(NO;); +H,SO4 — 4 NH4Cl+H,S —

6. C xakuM M3 MepPeunclieHHBIX BeulecTB He B3auMmojeicTByer NaxS?

1. CuSO4 2. AgNO3 3. HCI 4. NH4CI 5. Pb(NOs)2

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

5.3. TumoBas 3agayda ¢ pemeHneM
Kakas macca Fe3Os4 nHeoOxommma st moaydeHust S00r xesnesa o peakIim:
FesOs + Al= Fe + AlO3

Pewenue:
1. Ilposepsiem ypasHenue Xumuueckou peakyuu, npu HeoOXxo0UMoCmu ypagHUBaeM.
3Fe;0s + 8 Al= 9Fe +4Al,03

2. chaHaeﬂueaeM, MACCbl KAKux eeuiecme 3a0aHbl NO ycuiosuio 3006[’{1/1, MACCblI KAKUX 6euiecme
HYJHCHO onpedeﬂumb:

m Fe= 500r m Fe304 = ?
3. Paccuumvigaem 3Havenuss moaapHulx macc (M) ons smux eewjecms (2/monv):
M Fe= 56 e/mons MFe304 = 232 2/mons

4. Bviuucnsem konuuecmeo eseujecmea (V) , coomeemcmeyrnuiee 300aHHbIM 1O ycurosuro 3a0aqu

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

5. 1o YpPAaeHEeHU XUMUYECKOU Peaxkyuu pacciumsledem Koauvecmeo UCKomMoco seujecmea (MO]Zb).'

X monb 8.93
3Fes0s + 8Al = 9 +  4ADbOs X =1,12-98/112 =0,98r
3 monw 9 monw

V Fe304= X =3*8,93 /9 = 2,98 monv

6. Haxomum Maccy m FesOs , COOTBETCTBYIOLLYIO JAHHOMY KOJIHYECTBY BelecTsa: (T)

m Fe;0, = 'V Fes0,-MFes0, = 2,98:232 = 691,36 r

5.4. Tunosble J1abopaTopHbIe padoOThI

1. JIabopaTopHas padora k Teme NeS « KuHeTMKa M MEXaHU3M XUMHYECKHUX PeaKIuii.
XHuMH4YecKoe paBHOBeCHE»
HccnenoBanne ckopocTy XMMHYECKUX PeaKIMil 1 XUMHYECKOT0 PABHOBECHS.

Ieanr pa0oThl: W3VYWTH BIWSHUE Da3INYHBLIX (AKTOPOB HA CKOPOCTH XHUMHUYECKOU
pEAKIMH U CMENIEHNE XUMUYECKOTO PABHOBECHS.




[Tnan paGoThI.

OmnbiT 1. 3aBUCUMOCTL CKOPOCTH T'OMOI'CHHOM pEaKIMH OT KOHIEHTPAIMM PEarupyIOUIUX
BCIIIECTB.

B 1aHHOM OMBITE MBI U3MEHSEM KOHIICHTPAI[MIO OJHOTO W3 PEarupyrolindxX BEHIeCTB (THOCYib(ara
HATpUs), MyTeM pa30aBieHHs HCXOJHOrO pacTBopa THOCyiIbdara Bomoi (cornmacuo Tabmwmie 1).
KownmenTparus cepHoOii KUCAOTHI (Kak U TEMIIEpaTypa) OCTAETCSI MOCTOSHHOM.

Hcnonb3yemast peakius:

Na2S203 + HoSO4= S| + HoSO3+ NaxSO4
3amanue K onbity 1:
— PesynwpraTel n3mMepeHuii BHecTH B cBoAHYI0 Tadauuy 1 ms aByx ombrToB. [1o momydeHHBIM JaHHBIM
MTOCTPOUTEL TpapuK 3aBHCHMOCTH CKOPOCTH ©» (OCh OpAMHAT) OT OTHOCHUTEIBHOW KOHIICHTPAIIUN
(a/a+b) (ocw abermmcec)

Taoauma 1
Ne O0bem (M) OrnocutenbHast | Temneparypa | Bpems CKOpOCTb XUM. PEaKInuu
6ongmoﬁ NazS;0 | H20 Komu;gpgum T (°C) t (cex) v 100 (cex )
IIPOOHPKHU b 29203 _
(;) (b) al(a+b) (ocs X) v=100/1 (ocvY)
1 6 0 1 -
2 4 2 2/3 -
3 3 3 1/2 -
4 2 4 1/3 1=
0/u 2 4 - T»= pacTBOp IS OIbiTa 2
o/n 2 4 - T3= pacTBOp ISt OMBITA 2

— Cpnenatp BBIBOJ: Kakas 3aBHCHMOCTh MEXIy KOHLCHTpPAIMEl OJHOTO M3 PEarnpyloNIHX BEIIECTB U
CKOPOCTBIO TIPOTEKaHWsl peakuuu (MPH TMOCTOSHHON TeMIlepaType) HaOoJalach B HCCIETyeMOM
Jana3oHe KOHIEHTpauii.

OmnpIT 2. 3aBUCUMOCTh CKOPOCTH T'OMOTCHHON PEaKIMHU OT TeMIEPaTYphI.

B 1aHHOM OMBITE MBI M3MEHSEM TEMIIEPATYpPy MPOXOXKICHUS PEaKkIMy MyTeM HarpeBaHUs PacTBOPOB
Na;S:03 um H»SOs (mo cmemmBanms), 1mbOO0 B TEYeHHE HEKOTOPOTO BpeMeHHW (3amaercs
MperoaBareneM), MO0 0 OINpeAeleHHONH Temreparypbl. KoHIEHTpamus pacTBOPOB OCTaeTcs
MMOCTOSIHHOM.

3aaHue K OmeITY 2:

— PesynbpraTel u3mepenuil BHeCTH B cBOAHYI0 Tadauumy 1 1y1st 1ByX onbIToB. [10 momy4YeHHBIM JaHHBIM

BBIYUCIIUTh TPU 3HAUYEHUS TEMIIEPATYyPHOro Kod(hpUIMeHTa peakuu P, UCHONIb3Ys TPU Naphbl 3HAUCHUMH
Tud o popmysne U (1x) = U(1y) * Y 4T/10 tne AT=Tx—Ty (Tx >1Ty),
Paccuurats ) cpenn. (cpenHee apuMETHIECKOE 3HAUCHHE U3 TIOTyYCHHBIX).

—  BbIMuCIUTBL CKOPOCTH NaHHOU peakumu ipu 1x (3adaemca npenodasamenen). 3a Ty B3aTH MK060OE U3
Tpex OmbITHbIX 3HaudeHuid I (cMm. Tabmumy 1). Mcmosnb3oBaTh i pacyeta CKOPOCTH HaWJICHHYIO

BEJIMYHHY ) CpeH.

OmnpiT 3. 3aBUCUMOCTH CKOPOCTU TI'€TEPOTrCHHBIX pPEaKIUKM OT ILIOMAAX ITOBEPXHOCTHU
pearupyroniero BEmeCTBa.

B nmaHHOM oOmBITE MBI HCCIEIyeM pPEaKIMi0, IMPOTEKAIONIYI0 MPH BO3JCHCTBUM PACcTBOpa COJISHOU
KHUCJIOTHI Ha TBEPAOE BEUIECTBO - KAPOOHAT KATbIIHS (MEN).

3aague K OmeITy 3:

— 3anmcarh ypaBHEGHHE NPOTEKArOIIeW XUMHUYECKOW peaknuu. OOpaTuma wiu HeoOpaThMma JaHHas
peakmus (MCITOIh30BaTh COOTBETCTBYIOITHH 3HAK)?




— Cnoenath BBIBOA: KaK 3aBHCUT CKOPOCTh TETEPOTCHHOW pEaKIuHM OT IUIONIAIHd ITOBEPXHOCTH
pearupyronmx BemecTB.

Omeir 4. CMellleHre XHUMHUYECKOI'O DPAaBHOBECHUS BCIEACTBHE HM3MEHEHHS KOHIIEHTpALMH
pEarupyrouX BEIIECTB.

B nmaHHOM OmBITE MBI HCCICIYeM CHUCTEMY, HAXOISANIYIOCS B COCTOSHHUM XUMHUYECKOTO PAaBHOBECHS,
KCIIOJB3YS JIJISl ATOTO 00PATUMYIO PEaKIUIo, MPOTEKAIOIIYIO B pacTBOpe Mexay xiopuaom xkenesa (I11) u
POTAHHUIOM (THOITHAHATOM ) KaJTHs.

PacTBOpBI HCXOMHBIX peareHTOB MPaKTHUSCKH OecBETHHI (pacTBOp Xiopuaa skenesa (111) mmeer GemHo-
JKEJITOBATYIO0 OKPAacKy), TOT/Ia KaK OIMH W3 MPOAYKTOB peaknuu — pomaHun (tTuoruanar) xenesa (II1) —
MPHUIAET PAaCcTBOPY TEMHO-KpacHbI IBeT. [l03TOMy O HampaBJICHUM CMEIICHHsI PaBHOBECHS MOXHO
CYJUTh 110 M3MEHECHHUIO [IBETA PEAKIIMOHHON CMECH.

3amanue K onbIty 4:

1. 3ammcath ypaBHEHHE MNpoTeKaromeid peakuun. CpaBHHTh MHTEHCUBHOCTH OKPAaCKH PAacTBOPOB B
MPOOHMPKAX C ITAIOHOM M BHEeCTH HaOmoneHus1 B Tadaumy 2.

Tabanua 2
Howmep Xumuueckas M3MeHeHne THTEHCUBHOCTH OKpacku 1o | Hampasienue cMmeleHus
MPOOHPKH dbopmyna OTHOIIICHUIO K ATAJIOHY (yCHIICHHE, paBHOBecus (BIIEBO,
n00aBIsIEMOr0 ociabneHue) BIIPaBoO)
BEIIECTBA
FeCls
2 KClI

2. CpenaTb BBIBOJ: KaK BIMAET HA CMEIIEHHWE XMMHUYECKOTO PaBHOBECHS YBEIMUYEHHE KOHIEHTPAIUH:-
WCXOJHBIX peareHToB? - MPOAYKTOB peaKInuu?

5.5. Bonpocsl K 3K3aMeHy

1. KonuuectBo BEIIIECTBA, €IMHHULIbI U3MEpEeHHUs. OcHoBHbIE KOJIMYECTBEHHBIE
(cTexmoMeTpHUecKHe) 3aKOHBI U UX MPUMEHEHHE (COXPAaHEHHUsSI MAacChl, COXpaHEHHS SHEPTHH,
MIOCTOSIHCTBA COCTaBa, KPATHBIX OTHOLIEHWH, 3aKOH ABOraapo, SKBHUBAJIEHTOB, TIa30Bble
3aKoHbl; ypaBHeHus1 Kianelipona, MeHnneneeBa-Knaneiipona; napiuajibHOe JaBiI€HUE ra3a B
CMECH, 3aKOH MapIUaIbHBIX JaBJICHUI).

2. OCHOBHBIC KJIACCHI HEOPraHUYECKHUX coequHeHni. HomeHkmarypa. XapakTepHbIe CBOWCTBA Ha
pUMepe OTAENIbHBIX MIPEICTaBUTENIEN PA3INYHBIX KJI1aCCOB.

3. Mogens atoma o bopy. [loctynarer bopa. KBanroBeie uncna n, I, m, s. KonudectBo u
Pa3HOBHIHOCTD AJIEKTPOHHBIX OpOUTATIEH.

4. TlpuHiun MuHUMYyMa 3Hepruu: npasmia KieukoBckoro, ux nmpumenenue. [lpunnun Ilaymm.
[TpaBuno I'ynma. DnekTpoHHBIE U 3JEKTPOHHO- Tpadudeckre (GpopMysiabl aTOMOB 3JIEMEHTOB
(Ha mpuMepe XJiopa W MapraHila B OCHOBHOM W BO30YXJEHHOM COCTOSSHMM). BaneHTHBIE
3JIEKTPOHBI.

5. Tlepuonmyeckuii 3akoH u cuctema snemeHToB J.M. MenneneeBa. CTpykTypa nepuoanIecKOi
cuctembl. [lojokeHne MeTauioB M HEMETaUIOB B NEPUOAMYECKON CHCTEME JJIEMEHTOB.
OHeprus MOHHM3ALMM U CPOJACTBO K  DJIEKTPOHY. OJEKTPOOTPULATENBHOCTh  Kak
XapaKTepUCTHKAa CBOWCTB d3JieMEHTa. AHOMAJUU B MEPHUOJUYECKOH CHCTEME DJIEMEHTOB
(TIpoBaJ NEKTPOHA, TUArOHAIBHOE CXOJCTBO.). DIEKTPOHHBIE aHAJIOTH.

6. Xumuueckas CBs3b: OIPENEICHUE, OCHOBHBIC BHUIBI, XapPaKTEPUCTHKH. VOHHAs CBS3b.
Oco0eHHOCTH COeTMHEHNUI ¢ MOHHOH CBs3bl0. BogopoaHas cBs3b, e€ ocoOeHHOCTH. Briusinue
BOJIOPOJIHBIX CBsI3€H Ha CBOMCTBA BemlecTB. OCOOCHHOCTH XUMUYECKON CBS3U B METaJUIaX.

7. KoBasneHTHast CBsI3b C TOYKM 3PEHHS METOJIa BAJCHTHBIX CBs3€H, ee 0COOCHHOCTH (IIpoCTas,
KpaTHas, TUIBI CBS3M (G -, T - HW O — CBSA3b); MOJAPHOCTH CBSI3HM, HAINPaBICHHOCTD,



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

HACBIIIAEMOCTh). MexaHu3M o00pa3oBaHusl CBS3U (OOMEHHBINA, JOHOPHO-AKIENTOPHBIN).
[TonsiTue o rubpuaU3auu OpoUTAJICH U TeOMETPUUECKON KOHPUTYpAIUU MOJIEKYII.

OCHOBBI TEPMOJIMHAMHUKH XUMHYECKHX pPEaKIUil, OCHOBHBIE TEPMOJAWHAMHUYECKUE (DYHKIHH
(oHTaNmBIUs, SHTPOIHUS, CBOOOmHAas sHeprus ['mOOca). DHTanbnusa (TEIIoTa) 0O0pa3oBaHUA.
Pacuer TeroBbIx 3¢ ¢eKTOB XMMHYECKHMX peakuui (3akoH ['ecca, ciencTBue M3 3aKOHA
I'ecca).

OCHOBBI TEPMOJIMHAMHUKH XMMHYECKHX pPEaKIUil, OCHOBHBIE TEPMOJAWHAMHUYECKUE (DYHKIHH
(3HTanmpIusi, DSHTpONHs, CBOOOmHAass »dHeprus [ub6ca). TepMoaWHAMHYECKHUH METON
OIpeieNIEHUs] BO3MOKHOCTH U HAIIPABJICHUS IPOTEKAHUS XUMUUYECKUX ITPOLIECCOB.

Kunernka XUMHUYECKMX peaklMid: TOHSATHE CKOPOCTHM XHMHUYECKOM peakiuu; (akTopsl,
BIMSIOUIME HAa CKOPOCTh PEAKUUH. 3aKOH JACUCTBYIOIIMX MacC A CKOPOCTH PEAKIMH.
[Topsinok peakuun. Kunernueckue ypaBHeHus. X npumeHeHue.

BiisiHnue TemmepaTypel Ha CKOPOCTbh peakUuu. Teopus aKTUBHBIX CTOJIKHOBEHUH, YHEPIHUsd
aKTHBAIlMK XUMHUYecKoi peakiuu. [Ipasmio Bant-I'opda. Ypasuenue Appennyca. Biusaue
KaTaJIn3aTOPOB HA CKOPOCTh peakuuii. Buasl karanusa.

XUMHYECKOE paBHOBECHE. 3aKOH JEHCTBYIOIMX MacC JUisi pPaBHOBECHs, KOHCTAHTA
paBHOBecus. Cmerienue xumuueckoro pasHoBecus. [Ipunnun Jle Illarense. Ilpumepst ero
NEeNCTBUSL.

PactBopsl. Kitaccuukanmsi. CriocoObI BeIpakeHHsT cocTaBa (KOHIICHTPAIIMH) PACTBOPOB.
Konnurarusnble cBOHCTBA UieanbHbIX pacTBopoB. Ocmoc. 3akon Bant-I'odda. 3akon Payns
u ero cineactsus. Kunenue u kpucrammsanusi pacTBOPOB.

PactBopbl  anekTponuToB. OnekTponuTudeckas aucconuanus. CuibHble U cialble
ANIEKTPOJINTHI (IpuBecTH mnpuMepbl). CTeneHb M KOHCTaHTa jAucconanuu. PakTopsl,
BIIMSIOIINE HA BEJIMUYMHY CTENEHU JUCCOLUALNH 3JIEKTPOJIUTOB.

Tunsl HOHHBIX peakUuMid B pacTBopax (mpuBecTH mpumepsl). HampapneHue nporekaHus
MOHHBIX peakuuii. [TpaBuiia 3anucu ypaBHEHU XUMUYECKON pEaKIIMM B MOHHO-MOJIEKYJIAPHOI
¢dopme. [lonsTHe mpou3BeNEHMSI PacTBOPUMOCTH. PaBHOBecHe B pacTBOpax 3JIEKTPOJIUTOB.
[Tonsitne axTMBHOCTU. PaBHOBecMe B pacTBOpax cila0bIX AIEKTpoJUTOB. CryneHyaras
JUCCOLIUALIMSL.

Jucconmanyst Boabl. IIoHATHE KUCIOTHOCTH U LIEIIOYHOCTH PAacTBOPOB. Mepa CUilbl KUCIOT U
ocHoBaHMil. Bogopoauslii nokaszarens u mkana pH. Metoas! uamepenus pH.

I'mnaponus coneit. Ero ocobennoctu. KonnuectBenHble mokaszarenu ruponusa. ['uaponus
COJIM CHJIBHOTO OCHOBAHUS U c1aboi KUCIOTHI ( Ha mpuMmepe kapooHaTta Hatpus). [‘uaponus
COJIM €1a00T0 OCHOBAHMS U CUJIBHOM KUCIIOTHI (Ha MpUMeEpe XJIOpUAa IUHKa). B3auMHbIi
rupou3 (Ha npuMepe nHuaHuaa aMMonusi). HeoGpatumelil ruponus (Ha npuMepe Xjiaopuaa
AITIOMUHUS ).

OxuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTHE «cTeneHsb okucaeHus». [Ipomecch
OKHCIICHHSI U BOCCTaHOBJIEHUS. MeTO/] 3JIeKTPOHHOTO OanaHca.

THUIBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKuil (IPUBECTH MPUMEPHI). TUIHYHbIE
OKHCITUTENH (IPUBECTH MPpUMEpHI). TUITMYHBIE BOCCTAHOBUTEIH (IPUBECTH IIPUMEPHI).
OKHCIUTENbHO-BOCCTAHOBUTENbHAS aM(pOTEPHOCTh (TIPUBECTH MPUMEPHI).

["anpBannveckuii anement. [lpuHnmn neiictBus (Ha npumepe aneMenTa Jlanuams-SAxoon).

OJ1C ranbBaHUYECKOTO 3JIEMEHTA. DIEKTPOJHBINA MOTEHIMAI MeTasuia. Ero CyniHOCTb.
VYpasuenne Hepacra. CranaapTHbINA NOTEHIMAN U TabIMIla CTAaHAAPTHBIX MTOTEHIHAJIOB.
[Tponeccsl anexTponusa. Ux 0ocoGeHHOCTH ( 3JIEKTPOJIN3 PacIlyIaBOB U PACTBOPOB C HHEPTHBIM
U aKTUBHBIM aHOJIOM, TIOPSIIOK BOCCTaHOBJIEHUS] KATHOHOB UM OKUCIICHHUS aHHOHOB).
KonmdecTBeHHBIE 3aKOHBI AJIEKTposin3a (3aKkoHbI Dapaes).

ONEeKTPOAHBIN (OKUCIUTEIBHO ~-BOCCTAHOBUTEIIBHBIN ) TOTEHIMAJ KaK XapaKTEPUCTHKA
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX CBOMCTB BenlecTB. Kopposus merannos. E€
pPa3sHOBUAHOCTH. MeTO/Ibl 3aIlUThl METAJIIOB OT KOPPO3HUH.

0O0630p METOIOB XMMUYECKOTO aHaIn3a. BecoBoi 1 00bEMHBIN METOIbI aHATH3A.
OU3NKO-XUMHUYECKUE METOBI aHAIIN3A.



TemaTHKa pacyeTHBIX YK3aMEHAIIMOHHBIX 33444 M TUIILI YPaBHCHUM PCaKIIM:

1.

LN

©CoNo A

Pacuets! o hopmynam U ypaBHEHUSAM XUMUYECKUX PEaKIHii (MIPUMEHEHNE OCHOBHBIX
CTEXMOMETPUYECKHUX U Ia30BbIX 3aKOHOB.

3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEeaKIMK OT KOHIIEHTPALMK U TEMIEPATyphl (pacyeThl)
TepMoaMHAMUYECKUI METO/] OIIPEEIEHHS] BO3SMOXXHOCTU M HAIIPABJIEHUSI IPOTEKAHUS
XUMHUYECKHUX PEaKIHi (TEpPMOXUMUYECKUE PACUEThI)

Crioco0ObI BBIpaKEHUSI KOHILEHTPAIMH PACTBOPOB (PacUeTh)

VYpaBHEeHHs] OOMEHHBIX PEaKIUil B pacTBOPAX JIEKTPOIUTOB.

Pacuets nonnsix paBHoBecuit (crenenp u K nuc., pH, 1P, pactBopumocTs).

VYpaBHeHUs peakuid TUIpoJin3a CoJIeH.

YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

CxeMbl TaJIbBAHUYECKUX 3JIEMEHTOB.

10. YpaBHeHus1 peakuuii mporecca JIEeKTPOIH3a.
11. DaeKTpOXUMUYECKHE PACUETHI.



TEXHOJIOTHYECKAS KAPTA JUCIHUIIJIMHBI

OCHOBHAA OBPA3OBATEJIBHASA ITPOI'PAMMA

Cneuunanbnocts 21.05.04 T'opHoe aes1o

Cneuna.]msaunﬂ Ne6 Oﬁorameﬂue MMOJIE3HbIX HCKOITACMBbIX

(xox, HanpaByIeHHE, TPOQUIIH)

TEXHOJIOI'MYECKASA KAPTA

[udp mucuummuasl mo PYII ‘ Bb1.B.9

Jucuumimna | Xumus

Kypc |1 [cemectp [23

Kadenpa | OO01muxX M CHUNINH

®.1.0. npenoaasatens,

cnenuaaucT) kadgeapbl 00IIUX JUCHUILIHH
3BaHUC, JOJDKHOCTH ( 1 ) (l) Ap m Jen

Macao6oeBa C.M., K.T.H., TOLEHT, BeAYIIHii TOPHbIi HH:KEHEP

Epmakoga J.I'., crapmmii npenoaasaTteib Kadeapbl 00IMX TUCIHUNINH

D61 TPYIOEMKOCThuac3eT|  252/7 | Kon-Bo cemectpos| 2 | ®opma konTpos

| JK3aMeH

JIK 001IL./TeK. CeM. ‘ 4/4 'I—A[P/CMO&.LI./TCK. ceM. ‘ 10/10 p]EOGLLL/TeK. cem. ‘ 4/4 ‘ CPC 0011./TeK. ceM. I 225/225

KomMmnerenuun oﬁyqamlueroca, (l)OpMI/IpyeMI)Ie B pe3yJsibTare 0CBOCHUA TUCHUIIINMHBI:

norernuana Heap (OIIK-4);

- TOTOBHOCTBIO C €CTeCTBEHHOHAYYHBIX MO3ULIMH OLIEHWBATh CTPOCHHE, XUMUYECKUIM U MUHEPaJIbHBIN COCTaB
3eMHOH KOpPBI, MOP(OIOTHIECKHE OCOOCHHOCTH M TCHETHUYECKHE THITBI MECTOPOXKICHHH TBEPHABIX IMOJIE3HBIX
UCKOMAEMbIX IIPH pEIIeHHH 3ajad [0 PpalUOHAIBHOMY W KOMIUIEKCHOMY OCBOEGHHIO T'€OpPECYPCHOTO

Kox MaxkcumaJjibHoe
. KoaunuecTBoO
¢opmupyemoii Coaepxanue 3agaHus . KOJIU4eCTBO
MeponpuATHI
KOMIIETEeHIMH 0aJ110B

Cpok npeaocraBieHust

Beoownwrii onok

[He npestycmotpen | |

Ocnoenoil 010K

OIIK-4 Tect 7 28 B Teuenue cemectpa
OITK-4 BLIHOJ'IHCHI/Ie,v pacdet u opopmIICHHE 5 24 B TeueHue cemecTpa
nmabopaTopHO PadOTHL
OIIK-4 Pemenne 3amgay. 4 8 B Teuenne cemectpa
Bcero: 60
1 Bompoc — 15
OIIK-4 DK3aMeH 2 Bompoc — 15 ITo pacnmucanuio
3agada - 10
Bcero: 40
HTroro: 100
Jlononnumenvhulit 610K
OINK-4 BrINOIHEHUE HHANBUIYATIbHOTO PAaCUCTHO- 20 ITo cormacoBaHmMIO C
TEOPETHYECCKOTO 3aTaHUS MIPeIoJaBaTesIeM
Bcero: 20

[Ikana olleHMBaHUS B paMKax 0ayuIbHO-peUTUHTOBOM cucteMbl MAI'Y: «2» - 60 6anioB u

MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 OamnoB.
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