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2. Ilepeyenb KOMIeTEHUMI

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX IIO3ULMN OIEHUBATh CTPOCHUE, XUMUYECKUU U
MUHEPATBHBIA COCTaB 3€MHOU KOPBI, MOPHOIOTUYECKUE 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 noxka3arejid OlleHUBAHUS KOMIIETEHIMA HA PA3JIMYHBIX 3TANaxX UX ()OPMHUPOBAHUSA

KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OPMI)I KOHTPOJIsA

Ortan (opMupoBaHus KomnereHuun | Popmupyemas
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEeHI U 3HaTh: Ymersn: Buaapers: chopmup OBARHOCTH
KOMIIeTeH U
IpeaMeT U3y4eHUs U OIpeNIeNUTh KJIacC BElecTBa Mo OCHOBHBIMM IIpUEMaMHU U
OCHOBHBIE NTOHATUS XUMHUU ero (hopmyIie, 1aTh Ha3BaHUE; HaBBIKAMH PEIICHUS 3a/1a4
(311eMeHT, aToM, MOJIEeKyJIa, HaNucaTh U yPaBHITh ypaBHEHUE | (CTEXMOMETPHUUECKUMHU
1. Bgenenue. OCHOBHBIC IOHATHS U KOJINYECTBO BEIIECTBA U T. I1.); | XUMUYECKOH peakuu pacueTamu) Tecr.
3akoHbI xumMun. Kinaccudukarms OIIK-4 OCHOBHbBIE
BEIIIECTB. CTEXHOMETPUUECKUE 3aKOHBI; Pemenue 3anau.
BaKHEHUIIINE KIIacChl U
HOMEHKJIATypy
HEOPraHWYECKUX BELIECTB
KBAaHTOBEIE qycia, KaK | HalUCcaTh 3JIEKTPOHHYIO U
2. CrpoeHnne aTomMa 1 XapaKTEPUCTHKY  COCTOSHUS | 3JICKTPOHHO-TPapUUECKYIO
MEPUOIUIECKAs CUCTEMA. OIK-4 3JE€KTPOHA B aTOME; (hopmyy aToMa 3JI€MEHTa;
Krnaccudukanus u colicTa cTpykrypy Ilepuoguueckoil | onpenesuTh OCHOBHBIE CBOMCTBA
XMMHYECKUX 3JIEMEHTOB. cucrtembl JI.MI. Menzeneesa | aneMeHTa MCXOIS U3 €ro
(IIC) nonoxxeHus B [1C
OCHOBHBIE ITOJIOKCHHUS TEOPUU | ONpPENEeTUTh BUI U THII CBS3H (-
XMMHMYECKOTI'O CTPOCHMS eif) B MoJIeKyJie KOHKPETHOIO Tecr.
A.M.byTnepoBa; 0CHOBHbIE BEILIECTBA; YCTAHOBUTH
BUBI ¥ THUITBI XUMHUYECKON COOTBETCTBHE MeX1y HopMyIIoit
3. XuMuueckas CBsI3b U CTPOCHHUE
MOTKYL. OIIK-4 CBSI3H, MEXaHU3M BEIIIECTBA, TUIIOM THOPHIU3AIIH
00pa3oBaHMs CBSI3M; MOHATHE | €ro IEHTPAJbHOTO aTOMa U
0 THOpHIN3aNN ATOMHBIX CTPOEHUEM MOJIEKYJIBI
opOuTaneil 1 CTpoeHNN
MOJIEKYJT
OCHOBHBIE paccuuTaTth HABBIKAMU TEPMOXHUMHUYECKHX
TEPMOANHAMHUYECKHE TEPMOANHAMHUYECKHE pacueTos;
(hynknuy; 3akoH ['ecca, XapaKTePUCTUKH, TEIIOBOH TEPMOJANHAMUYIECKIM
ClefcTBUE U3 3aKoHa ['ecca 3¢ HeKT XUMUYECKOT0 TIpoiecca | METOJ0OM OIPEIeIICHHS
(peakuun); BO3MOYHOCTH (H
4. OCHOBBI XUMHYECKOH OIK-4 HaIpaBJICHNUs ) IPOTEKaHUS Teer

TEPMOJUHAMUKU.

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




Kputepnu u noka3zareiu olleHUBAHUS KOMIIETEHIUI

@opMbI KOHTPOJIA

Jrtan popmupoBanusa komnerenunu | Popmupyemas
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEeHI U 3HaTh: Ymersn: Buaapers: chopmup OBARTOCTH
KOMIICTeHI U
IlonsTue CKOPOCTHU | MPUMEHATh: KHHETUYECKHE HaBBIKAMH TNPAKTHYECKOTO
XUMUYECKOH peaxIuy, | ypaBHEHUS JUIs pacueTa CKOPOCTH | OIpEeNeNIeHHs U pacyeTra
(hakTOpBI BIMSIOIIME Ha Hee, | peakuuu, npasuio Bant-T'odda CKOpPOCTH XUMHYECKOMH
MaTeMaTHUeCKOe BBIPAXEHUE | AT pacueTa TeMIEPaTypHOro peaxIy ¥ TeMIepaTypHOro
3IM s XuM. KUHETHKH, | kodddunuenTa, mpunnun Jle- ko3 unrenHTa ; npueMamu Brinonnenue, pacyer u
5. Kuneruka u MexaHu3M npaBmwio  Bautr  -Todda, | lllatense ams onpeneneHus paboThI ¢ MPOCTENIINM odopmiienne
XAMHUYIECKUX PEaKIIHA. OIIK-4 ypaBHEHHE AppeHnyca, | CMEIEeHHI XUMHIECKOTO n1a00paTOpPHBIM nabopaTopHO PabOTHL
XUMHYECKOE PABHOBECHE. MOHSATUE JHEPTMM AKTUBALWMH, | PABHOBECUS 000pyIOBaHUEM U TEXHUKOU
poib KaTanmM3aropa B 6e3omacHocTH IpH padoTe B Tecr
XUMHYECKHX mporeccax. XMMHYECKOH 1abopaTopuu
IonsTHE XHUMHUYECKOTO
paBHOBecus, npuHuun Jle-
[Tarense
Knaccudukanuo u crnocoObl | ONpeneisaTh:CHIy — DJIEKTPOJINTA, | HABBIKAMH PacueTOB
BBIPQKEHUS  KOHIIGHTPALMHU | KUCIOTHOCTb (11€JI0YHOCTh) | KOHIIGHTPALUU PacTBOPOB,
pacTBOpOB, CBOICTBa | pacTBOpa c MIOMOIIBIO | MOHHBIX PABHOBECHUH (CTETIEHb Pelwenie 3a1au
pa3baBIICHHBIX pacTBOPOB | UHAUKATOPOB, Bo3moxHOCTh | U K guc., pH, TIP, ’
HERJICKTPOJIUTOB U | MpOTeKaHu THPOJIM3a | PaCTBOPUMOCTE); HaBBIKAMU .| Bemonsenne, pacuer u
6. Ilpupoma pacTBOpPOB M HOHHBIC OIK-4 JJIEKTPOJIUTOB, TUIBI UOHHBIX | KOHKPETHOW CONH 3aIHCH HOHHO-MOIIEKYIIAPHOR | dopaunerme
peaxIuu. peaxiui B pacTBopax, (OpMBI ypaBHEHHS pPEaKIny; maboparopeoii paGoTEL
MOHATHUS 3JIEKTPOIUTUYECKON TIpueMamMu padboThI ¢
JUCCOLMAIUY, KHCIOTHOCTH MIPOCTEHIINM JTa00PaTOPHBIM Teer — 2 wr
(menovHoCTH) pacTBOpOB, 000py1I0BaHNEM M TEXHUKOH ’
PacTBOPUMOCTH, THIPOJIN3A. 6e3omacHocTH Ipu padoTe B
XUMHYECKoH 1abopaTopun
ITonsaTus: oxucienue, OTIPENIeNNUTh CTEIICHb OKHCIICHUS HaBBIKaMH HCIIOJIb30BAHUS
BOCCTAaHOBJICHHE, OKUCIIUTENh | 3JIEMEHTa B COSJMHEHUH, OK-BOC. | METOJa 3JIeKTPOHHOTO OaaHca
, BOCCTAaHOBUTEIb, CBOMCTBA BEIICCTBA B JAHHOM JUIsl YPaBHUBAHUS
Brinonnenue, pacuer u
7.  OKHCITUTENHHO- OIK-4 OKHUCITUTEIIBLHO- XUM. peaKuu OBP;npuemamu paboThI C o(opMIICHHE
BOCCTAHOBHTEJIEHBIE TIPOLIECCHI. BOCCTAHOBUTEIILHBIE PEAKIHH HPOCTEHIINM JIAOOPATOPHBIM .
N nabopaTopHOi paboOThI
(OBP), tuner OBP 000py1I0BaHNEM M TEXHUKOH
6e3ormacHocTH 1pu padore B
XMMHUYECKOH J1abopaTopuu
[onsitue 3JIEKTPOJHOIO | HAamucaTh cxeMmy | HaBbIkaMu pacueta DJC
HOTEHIIHaNa MeTajula, | raJlbBaHUYECKOro JJIEMEHTA, | TaJbBAHUYECKOTO 3JIEMEHTA,
ypaBHEHHE HepHcra, | ypaBHeHuss peakuuil mnpouecca | JI€KTPOXUMHUUYECKUX PACUETOB
8. DnexkTpoXMMHYEcKHe IPOLECCHI. OIIK-4 IPUMEHEHUE TaOJIMIBI | 3JIEKTPOJIN3a; ONpPENEINTD | C UCMOIb30BAHUEM 3aKOHA Tect
CTAaHJAPTHBIX  JIEKTPOAHBIX | TMPOJIYKTHI AIEKTPONIH3a Dapanes
MOTEHIINAJIOB; TIPUHIHIT
JICHCTBUSL  TaJbBAaHMYECKOTO




Kputepnu u noka3zareiu olleHUBAHUS KOMIIETEHIUI

@opMbI KOHTPOJIA

Jrtan popmupoBaHusi komnereHuuu | Popmupyemas
copmupoBaHHOCTH
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEeHIIUA 3HaTh: YMmers: Baagern: .
KOMIIeTEeH Uit
JJIEMEHTA; MIPOLIECCHI
3JIEKTPOJIN3a, OCOOCHHOCTH U
KOJIMYE€CTBEHHBIC 3aKOHEI
[TouaTue XUMHUIECKOM OLICHUTH BO3MOYKHOCTh npueMamMu paboThI ¢
9. OCHOBHBIE METOJIBI WICHTU(DUKAIINN WCIOJIb30BaHUS OTIPEACICHHOTO MPOCTEUIINM JIA00PATOPHBIM
XHMHYECKOT0 UCCIIEIOBAHUS (KayeCTBEHHOTO aHAJIN34); METO/la aHAJIU3a JUIsI PEIICHUs 000pyJI0BaHUEM U TEXHHUKOH BAIIONHCHNC. DACICT 1
BEIISCTB ¥ COCAUHCHUI. KOJIMUE€CTBEHHBIN aHAJIN3: KOHKPETHON MPaKTHYECKOM 0e30macHOCTH TIpU padboTe B P
OIIK-4 odopmieHHEe

Xumuaecknit, HuznKo-
XAMHUYICCKUN U (pr3HdIecKuii
aHaJN3.

OCHOBHBIC XHMHYECKHE,
(bU3HKO-XUMHUYECKUE U
(uzngeckue
(MHCTpYMEHTANbHBIC) METOTBI

3a7a4u

XAUMHUYECKOH TabopaTopun

nabopaTopHOH 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 BBICTABISIETCS, €CIM CTYACHT BEPHO PEIIMI MPEUIOKEHHYIO 3a/lady, MpeioxKIII
pas3IMYHbIC BapUaAHTHI €€ pelIeHus (ecH CYIIECTBYET HECKOJIbKO BapUaHTOB), apryMEHTHPOBAB
UX, IPOJEMOHCTPUPOBAI 3HAHUE TEPMUHOJIOTHU, 0003HAYEHUN U HOpMYII.

1 6anu1 BBICTAaBISETCS, €CIU CTYACHT PELIMJI MPEAJIOKCHHYIO 3a/1a4y C HE3HAYUTEIbHBIMU
omuOKaMHu, W/WIU OBUTM JOMYIIEHBI OIMMUOKKM B TEPMHUHOJIOTHH, OOO3HAaYeHUAX, (opmysax,
HaIlMCaHWH YPABHEHUHN PEAKLUN.

0 6a1J10B - €CIIM CTYJICHT HE PEIlny IPEJIOKEHHYIO 3a/1a4y WM HEBEPHO yKa3asl BApUAHTHI
peLeHHS.

4.3. Odopmiienue 1a00paTOPHOIi padoTHI

12 6anJi0oB BBICTABISAETCS, €CIIM OTYET IO paboTe cllaH BOBpEMs, OIIMOKUA M HEI0YEThl
OTCYTCTBYIOT, pacueTbl M BBIBOJbl BEpHBI, I[POJEMOHCTPUPOBAHO 3HAHUE TEPMUHOJOTHH,
00o03HadYeHM, (HOPMYII U ypaBHEHUH pEaKIIUi.

8 0aJJI0B BBICTABIIETCS, €CIM OTYET MO paboTe ClaH BOBpPEMs, HO UMEIOTCS OTJENIbHbIE
HEJIOYEeTHI, B IIEJIOM PacdeThl M BBIBOJBI BEPHBI, MPOJEMOHCTPUPOBAHO 3HAHWUE TEPMUHOJIOTHH,
0003HaueHM, GOpMyI U ypaBHEHUHN peakiuil.

6 0anna BICTABISIETCS, €CIM OTYET MO paboTe HE CIaH BOBpeMs 0e3 YBaKHUTEIbHOU
HNPUYHMHBI; OIIMOKH U HEJJ0YEThl OTCYTCTBYIOT, PACUEThI M BBIBOJBI BEPHBI, IPOJIEMOHCTPUPOBAHO
3HaHUE TEPMHUHOJIOTUH, 0003HAUEHH, (POPMYIT U YPAaBHEHUI peaKIuii.

5 0ajia BBICTABISETCA, €CIM OTYeT MO padoTe He CAaH BoBpeMs 0e3 YBaXHUTEIbHOH
NPUYHHBI;, B OTYETE MMEIOTCS OTACIbHBIC HEIOYETHl, HO B IIEJIOM PAaCYeThl U BBIBOJBI BEPHBI,
IPOIEMOHCTPUPOBAHO 3HaHUE 0003HAUEHUH, (POpMYIT U ypaBHEHUN peakLnii.

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

0 6ans0B - ecnu OTUeT MO paboTe HE cjaH WM paboTa HEe BHIOJHEHA 0€3 YBaXKUTEIIbHOU
HOPUYMHBL.

4.4. BoinoiHeHHe NHIAUBHIYAJTbHOT0 PACYETHO-TEOPETUYECKOT0 32 JaHU

20 6ayy10B — 1aHBI YETKHE, MTOJIHBIE, TPABHIIbHBIE OTBETHI HA TEOPETUUYECKHE BOIIPOCHI; MaTe-
pHaJ U3JI0XKEH JIOTHYHO, TPAMOTHO, OIIMOKHM M HEIOUEThl OTCYTCTBYIOT, pacueThl U BBIBOJBI BEp-
HBbI, IPOJEMOHCTPUPOBAHO 3HAHME TEPMHUHOJIOTHH, 0003HAUeHUI, POpMylT M ypaBHEHHH peak-
LM

15 6a10B — OTBETHI HA TEOPETUYECKHE BOIPOCHI HEJAOCTATOYHO IOJIHBIE; MaTepUall U3JI0-
JKE€H JIOTUYHO, TPaMOTHO, HO UMEIOTCS OTJENbHBIE HETOUHOCTH; PACUETHI M BBIBOJIBI BEPHBI, NIPO-
JEMOHCTPUPOBAHO 3HAHWE TEPMUHOJIOTUH, 0003HAYeHU, (POPMYJT U YypaBHEHUI peaklnii;

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

5 6aanoB — OTBETHl HAa TEOPETHMUECKHE BOMPOCHI JAaHbl YACTHYHO, MaTepual H3JI0KEH
HETMOJIHO, HEeTOoCleA0BaTeIbHO, JOMYIIEHb! IpyOble OMIMOKM B TEPMUHOJOTHH, 00O3HAUYEHUSX,
dbopMynax; UMEIOTCsl OMIMOKH B pacueTax U (WIK) ypaBHEHHSIX peakiuil, BHIBOAX.




5. TunoBbie KOHTPOJbHbIEC 3aJaHUS U MeTOAUYECKHE MATEPUAJIbI, ONPeaesoue
npoueaypbl OUEHUBAHMS 3HAHMNA, yYMEHHH, HABBIKOB M (MJHM) ONbITA JAeSTEJbHOCTH,
XapakTepu3ylommx J3Tanbl (OPMUPOBAHUST KOMIIETEHUMA B IMpolecce OCBOEHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

5.1. TunoBoii TecT Kk Teme Nel
1. Coequnenne KH>PO4 oTHOCHTCS K Kitaccy(-am):
1. kucmoT 2. ocHOBaHWM 3. TUAPOKCUIIOB 4. coJieit
2.* Kakue u3 coneoOpa3yromnux OKCHI0B OTHOCSTCS K KHUCIOTHBIM?
1.BeO; 2.Ca0; 3.ClI07; 4.S0Os3; 5.N20
3.* K kmmaccy coseld OTHOCSITCS :
1. NaCl 2. Mg(OH). 3.HBr 4.Cr:03 5. KNO2
4.* T'uppoxcuj 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. cyneunam 2. ranorenunam 3. propunam 4. cynbhuram
7. Hutputy HaTpus cOOTBETCTBYeT (opmyna:
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 TeMme Ne6
1. Vxaxwure cnabblid AJIEKTPOIIHUT.

1.KCI 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. YKaxuTe KPaTKyr0 HOHHO-MOJIEKYIIPHYIO (POPMY JJIsl MOJIEKYJISIPHOTO yPaBHEHHUS

HNO: + KOH = KNO> + H20
1.H"+ OH =Hx0 2. H" + KOH = K* + H20 3. HNO2 + OH = NO7 + H20
4. HNO2 + KOH = K" + NO2 + H20 5.HNO; + K* + OH = K* + NO2 + H20
4. VYKaXuTe MOJIEKYJIPHYIO (OpMY ISl KPATKOTO HOHHO-MOJIEKYJISIPHOTO YpaBHEHUS

ARt + 30H = AI(OH)3

1. 2AICl3 + 3Cu(OH)2 = 2Al(OH)3 + 3CuCl> 2. AICI3 + 3NH4OH = Al(OH)3 + 3NH4CI
3. AIClz + 3KOH =AI(OH)3 + 3KClI 4. Al2(SOs)3 + 3Ca(OH)2 = 2AI(OH)s + 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 MepPeuncIieHHBIX BeulecTB He B3aumojeiicTByer 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. TumnoBas 3agaua ¢ pemeHHeM
Kaxkas macca Fe3Os4 nHeobOxommma s nmoaydenus S00r skenesa 1mo peakiuu:
FesOs + Al= Fe + AlO3

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

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

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

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

maccam (Moib): V Fe=500/56 =8,93 mos

5. 1lo 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 monw

6. Haxommm Maccy m FesO; , COOTBETCTBYIOLIYIO JAHHOMY KOJHYECTBY BeecTsa: (T)

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

5.4. Tunosble J1abopaTopHbIe padOThI

1. JIabopaTopHas padora k Teme NeS « KuHeTMKa M MEXaHU3M XUMHYECKHUX PeaKIuii.
XHuMH4YecKoe paBHOBeCHE»
HccnenoBanne ckopocTH XMMHYECKUX PeaKIMil U XHMHY€CKOT0 PABHOBECHSI.

Heasr padoTbI: W3VYNTH BIUIHUE DA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMMHYECKOM
pEaKIUU U CMENIEHNE XUMHUYECKOTO PABHOBECHS.




[Tnan pa®oTHI.

OmnpiT 1. 3aBUCHMOCTh CKOPOCTH TOMOTEHHOW PEAaKIMU OT KOHIIEHTPAIIUU PEarupyrommx
BEIIIECTB.

B naHHOM oOmbBITe MBI U3MEHSEM KOHIIGHTPAIMIO OJHOTO W3 peardpyromux BeliecTB (THocynbdara
HATpUs), MyTeM pa30aBieHHs HCXOJHOIO pacTBopa THOCyiIbdara Bomoi (cormacuo Tabmwmie 1).
KownmenTparus cepHoil KUCAOTHI (Kak U TeMIIepaTypa) OCTaeTCsl MOCTOSHHOM.

Hcnonb3yemast peakius:

Na2S203 + HoSO4= S| + HoSO3+ NaxSO4
3amanue K onbity 1:
— PesynbpraTel n3mepeHwuii BHecTH B cBoAHYI0 Tadauny 1 ms aByx ombrToB. [1o momydeHHBIM JaHHBIM
MTOCTPOUTEL TpapuK 3aBHCHMOCTH CKOPOCTH ©» (OCh OpAMHAT) OT OTHOCHTEIBHON KOHIICHTPAITUH
(a/a+b) (ocw abermmcc)

Taoauma 1
Ne O0bem (M) Ornocutenbhast | Temneparypa | Bpems CKOpOCTb XUM. PEAKIUH
60ﬂféﬂl0ﬁ Na>S:0 | H20 KO&“;HSTPSHM T (°C) f (cex) 0 -100 (cex ?)
IIPpOOHPKHU b 29203 _
(;) (b) al(a+b) (ocs X) 0=100/1 (ocb Y)
1 6 0 1 -
2 4 2 2/3 -
3 3 3 1/2 -
4 2 4 1/3 T\=
0/u 2 4 - T»= pacTBOp IS OIbiTa 2
o/n 2 4 - T3= pacTBOp ISt OIBITA 2

— Cnoenatp BBIBOA: Kakasl 3aBUCUMOCTb MEXIY KOHIEHTPALMed OIHOIO W3 PearupyloIIHX BELIECTB U
CKOpPOCTBIO IPOTEKAHUS peakuuu (Ipu TOCTOSIHHOW TeMmmepaType) Halnronanack B HCCIELyEMOM
JMana3oHe KOHLEHTpaLUil.

OmbIT 2. 3aBUCHMOCTE CKOPOCTH TOMOI'CHHOM pEaKIMU OT TEMIEPaTyPhL.

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

3aaHue K OmeITY 2:

— PesynbpraTel u3mepeHuil BHeCTH B cBOAHYIO Tadaumy 1 11st 1ByX onbIToB. [1o momy4yeHHBIM JaHHBIM

BBIYUCIIUTH TPU 3HAUEHUs TEMIIEPaTypPHOro Ko3(hGUIMeHTa peakiiuu P, UCHONIb3Ysl TPU Naphbl 3HAUCHUIH
Tud o popmysne U (1x) = U(1y) * Y 4T/10 tne AT=Tx—Ty (Tx >1Ty),
Paccunrats ) cpenn. (cpesHee apuMETHUECKOE 3HAUYCHHE U3 TTOTyICHHBIX).

—  BbIMHCIUTEL CKOPOCTH NaHHOM peakimu ipu 17X (3adaemca npenodasamenen). 3a Ty B3aTH MK060E U3
Tpex OmbITHbIX 3HadeHuid I (cMm. Tabmumy 1). Mcmonb3oBaTh Ui pacyera CKOPOCTH HaWICHHYIO

BEJIMYHHY ) CpeH.

OmnpiT 3. 3aBUCUMOCTh CKOPOCTU T'€TEPOTrCHHBLIX PEAKIUN OT INIOMIAJAY HOBEPXHOCTHU
pearupyroniero BCmeCTBa.

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

3aague K OmeITy 3:

— 3anmcarh ypaBHEHHE NPOTEKAarolleld XUMHUYeCKOW peakuuu. OOpaTmMa Wiy HeoOpaTUMa JaHHas
peakmust (MCIIOIb30BaTh COOTBETCTBYIOIIHH 3HAK)?




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

Omeir 4. CMellleHre XHUMHUYECKOI'O DPaBHOBECHUS BCIEACTBHE M3MEHEHHS KOHIIEHTpALMH
pEarupyromux BEIIECTB.

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

PacTBOpBI HCXOMHBIX peareHTOB MPaKTHISCKH OecIBETHHI (pacTBop Xiopumaa kenesa (I1I) nveer 6nemHo-
JKEJITOBATYIO0 OKPAcKy), TOT/Ia KaK OIMH W3 MPOAYKTOB peaknuu — pomaHun (tTuoruanar) xenesa (II1) —
MPHUIAET PAaCcTBOPY TEMHO-KpacHbI IBeT. [l03TOMy O HampaBJICHUM CMEIICHHsI PaBHOBECHS MOXHO
CYJUTh 110 M3MCHECHHUIO [IBETa PEAKIIMOHHON CMECH.

3amanue K onbIty 4:

1. 3anwmcath ypaBHeHUE TpoTeKkaromield peaknud. CpaBHUTh WHTEHCHBHOCTh OKPACKH PACTBOPOB B
MPOOHMPKAxX C ITAIOHOM M BHeCTH HaOmoneHus: B Tadaumy 2.

Tabanua 2
Howmep Xumuueckas M3MeHeHne THTEHCUBHOCTH OKpacku o | Hampasnienue cMmeleHus
MPOOHPKH dbopmyna OTHOIIICHUIO K ATAJIOHY (yCHIIEHHE, paBHOBecus (BIIEBO,
n00aBIsIEMOr0 ociabeHue) BIIPaBoO)
BEIIECTBA
FeCls
2 KCl

2. CpenaTb BBIBOJ: KaK BIMAET HA CMEIIEHHE XMMHUYECKOTO PaBHOBECHS YBEIMUEHHE KOHIEHTPAIUH:-
UCXOJHBIX peareHToB? - MPOAYKTOB peaKluu?

5.5. Bompocsl K 3K3aMeHy

1. KonuuectBo BEIECTBA, €AVHULBI U3MEPEHHUSL. OcHoBHbIE KOJINYECTBEHHBIE
(cTexnoMeTpHUYEeCKUe) 3aKOHbI U UX MPUMEHEHHE (COXpaHEHHs MAaccChl, COXpPAaHEHUS SHEpIuH,
IIOCTOSIHCTBA COCTaBa, KPATHBIX OTHOLIECHWH, 3aKOH ABOrajpo, 3KBHBAJICHTOB, TIa30BBIC
3aKoHbl; ypaBHeHus Kitaneiipona, MenzaeneeBa-Kianelipona; napuuajibHOe aBICHHUE ra3a B
CMECH, 3aKOH MapIUaIbHBIX JaBJICHUI).

2. OCHOBHBIC KJIACCHI HEOPraHUYECKHUX coequHeHni. HomeHkmarypa. XapakTepHbIe CBOWCTBA Ha
IIpUMEpPE OTAENBbHBIX IIPEICTABUTENICH Pa3INYHBIX KJIACCOB.

3. Mogens atoma no bopy. Iloctynarel bopa. KBantoBele uncna n, 1, m, s. KonuuectBo u
Pa3HOBHUIHOCTb IEKTPOHHBIX OpOUTATIEH.

4. TlpuHuun MUHMMYyMa 3Hepruu: npasuia KieukoBckoro, ux npumenenue. [Ipunuun [laymm.
[TpaBuno I'ynna. DnekTpoHHBIE U 3JEKTPOHHO- Tpaduyeckue (Gopmysbl aTOMOB 3JIEMEHTOB
(Ha mpuMmepe XJOpa M MapraHila B OCHOBHOM M BO30YXXJEHHOM COCTOSIHUM). BaneHTHble
AJIEKTPOHBI.

5. Tlepuonnueckuit 3akoH u cuctema >nemeHToB J[.M. MenaeneeBa. CTpykTypa nepuognuecKoi
cucteMbl. [lomokeHre METaJNIOB M HEMETAUIOB B MEPUOJUYECKON CHUCTEME JIIEMEHTOB.
OHeprus MOHHU3ALMM U CPOACTBO K  DJIEKTPOHY. OJIEKTPOOTPULATENIBHOCTh  KaK
XapaKTepUCTHKAa CBOWCTB d3JieMEHTa. AHOMAJUU B MEPHUOJUYECKOH CHCTEME DJIEMEHTOB
(TIpoBaJ NEKTPOHA, TUArOHAIBHOE CXOJCTBO.). DIEKTPOHHBIE aHAJIOTH.

6. Xumuueckas CBs3b: OIPENEICHUE, OCHOBHBIC BHUIBI, XapaKTCPUCTHKH. MOHHas CBS3b.
Oco0eHHOCTH COeTMHEHNUI ¢ MOHHOH CBs3bl0. BogopoaHas cBs3b, e€ ocoOeHHOCTH. Briusinue
BOJIOPOJIHBIX CBsI3€H Ha CBOMCTBA BemlecTB. OCOOCHHOCTH XUMUYECKON CBSA3U B METaJUIAX.

7. KoBaseHTHast CBSI3b C TOUYKHM 3pEHMS METOJIa BAJIECHTHBIX CBs3€H, ee ocobeHHOCTH (TpocTas,
KpaTHasi; TUIBI CBSA3M (G -, T - © O — CBA3b); IOJSAPHOCTH CBSI3U, HAINPABICHHOCTD,



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

HACBIIIAEMOCTh). MexaHu3M o00pa3oBaHusl CBS3U (OOMEHHBINA, JOHOPHO-AKIENTOPHBIN).
[TonsiTre o ruGpuAM3aIK OpOUTAJIEH M TEOMETPUIECKON KOH(PUTYpAITUH MOJICKYI.

OCHOBBI TEPMOJIMHAMHUKH XUMHYECKHX PEAKLUH, OCHOBHBIC TEPMOAMHAMHUYECKUE (PYHKIUU
(oHTaNmBIUs, SHTPOIHUS, CBOOOmHAas sHeprus ['mOOca). DHTanbnusa (TEIIoTa) 0O0pa3oBaHUA.
Pacuer TeroBbIx 3¢ ¢eKTOB XMMHYECKHMX peakuui (3akoH ['ecca, ciencTBue M3 3aKOHA
I'ecca).

OCHOBBI TEPMOJIMHAMHUKH XUMHYECKHX pPEaKIUil, OCHOBHbIE TEPMOAMHAMUYECKUE (YHKLIUU
(3HTanmpIusi, DSHTpONHs, CBOOOmHAass »dHeprus [ub6ca). TepMoaWHAMHYECKHUH METON
OIpeieNIEHUs] BO3MOKHOCTH U HAIIPABJICHUS IPOTEKAHUS XUMUUYECKUX ITPOLIECCOB.

Kunetnka XMMHYECKMX peaklMi: TMOHSITHE CKOPOCTH XHUMHUYECKOM 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 Baut-I'odda. Ypasuenue Appennyca. Biusaue
KaTaJIM3aTOPOB HA CKOPOCTh peakuuii. Buasl karanusa.

XUMUYECKOEe paBHOBecHE. 3aKOH JACMCTBYIOLIMX Macc /i paBHOBECHUS, KOHCTaHTa
paBHOBecus. Cmerienne xumuueckoro pasHosecus. [Tpunuun Jle Illarense. Ilpumepst ero
NEeNCTBUSL.

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

PactBopbl  anekTponuToB. DnektponuTuueckas auccornuanus. CusibHble U cialble
ANIEKTPOJINTHI (IpuBecTH mnpuMepbl). CTeneHb M KOHCTaHTa jAucconanuu. PakTopsl,
BIIUSIIONINE HA BEJIMYUHY CTEIIEHU AUCCOIHAINH IEKTPOIHUTOB.

Tunsl HOHHBIX peakUuMid B pacTBopax (mpuBecTH mpumepsl). HampapneHue nporekaHus
MOHHBIX peakiuii. [IpaBuina 3anucu ypaBHEeHHI XUMHUYECKON peakllii B MOHHO-MOJIEKYISIPHOI
¢opme. I[lonsTHe mpou3BeNEHMSI PacTBOPUMOCTH. PaBHOBecue B pacTBOpax 3JIEKTPOJIUTOB.
[Tonsitue axtuBHOCTH. PaBHOBecme B pacTBopax cnaObIX dnekTponuToB. (CryneHyaras
JUCCOLIUALIMSL.

Hucconmanust Bojbl. [IoHATHE KUCIOTHOCTH U LIEIOYHOCTH PacTBOPOB. Mepa CUIIbl KUCTIOT U
ocHoBaHMil. Bogopoauslii nokaszarens u mkana pH. Metoas! uamepenus pH.

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

OxuCcIUTeNbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsATHE «cTeneHs okucaeHus». [Iponecch
OKHCIICHHSI U BOCCTaHOBJIEHUS. MeTO/] 3JIeKTPOHHOTO OanaHca.

THUIBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PeaKuil (IPUBECTH MPUMEPHI). TUINYHbIE
OKHUCIUTENH (IPUBECTH MpUMEpHI). TUITMYHBIE BOCCTAHOBUTEIH (IIPUBECTH ITPUMEPHI).
OKHCIUTENbHO-BOCCTAHOBUTENbHAS aM(POTEPHOCTh (IIPUBECTH MIPUMEPHI).

["anbBannveckuii anement. [lpuHnmn neiictBus (Ha npumepe aneMenTa Jlanusmsa-Axobn).

O/1C ranpBaHUYECKOT0 3JIEMEHTA. DJNEKTPOIHBIN MOTeHIMaN MeTaiia. Ero cylmHoCTb.
VYpasuenne Hepacra. CranaapTHbINA NOTEHIMAN U TabIMIla CTaHAAPTHBIX MOTEHIMAJIOB.
[Tpoueccsl anexTponusa. Ux ocoGeHHOCTH ( 3JIEKTPOJIN3 PacIlyIaBOB U PACTBOPOB C HHEPTHBIM
U aKTUBHBIM aHOJIOM, TIOPSIIOK BOCCTaHOBJIEHUS] KATHOHOB UM OKUCIICHHUS aHHOHOB).
KonmdecTBeHHBIE 3aKOHBI AJIEKTposin3a (3aKkoHbI Dapaes).

ONEeKTpOAHBIN (OKUCIUTEIBHO ~-BOCCTAHOBUTEIIBHBIN) MOTEHIMAI KAaK XapaKTEPUCTHKA
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX CBOMCTB BeniecTB. Kopposus merannos. E€
pPa3sHOBUAHOCTH. MeTO/Ibl 3aIlUThl METAJIIOB OT KOPPO3HUH.

0O0630p METOIOB XMMUYECKOTO aHaIn3a. BecoBoi 1 00bEMHBIN METOIBI aHATH3A.
DU3NKO-XUMHUYECKUE METOBI aHAIIN3A.



TemaTHKa pacyeTHBIX DK3aMEHAIIMOHHBIX 3a4a4 U TUIIEI YPAaBHEHUH PEaKIINN:

1.

LN

©CoNo A

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

3aBHUCHUMOCTh CKOPOCTH XUMHYECKON PEeaKIMK OT KOHLIEHTPALUU U TeMIIepaTyphl (pacdeThl)
TepMoaMHAMUYECKUI METO/] OIIPENEIEHHS BO3SMOXXHOCTU U HAIIPABJIECHUSI IPOTEKAHUS
XUMHUYECKHUX PEaKIHi (TEpPMOXUMUYECKUE PACUEThI)

Crioco0ObI BBIpaKEHUSI KOHILEHTPAIMH PACTBOPOB (PacUeTh)

VYpaBHEeHHs] OOMEHHBIX PEaKIUil B pacTBOPAX JIEKTPOIUTOB.

Pacuets! nonnsix paBHoBecuit (crenenb u K guc., pH, 1P, pactBopumocTs).

VYpaBHeHUs peakuid TUIpoJin3a CoJIeH.

YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

CxeMbl TaJIbBAHUYECKUX 3JIEMEHTOB.

10. YpaBHeHus1 peakuuii mporecca JIeKTPOoIH3a.
11. DeKTpOXUMHYECKHE PACUECTHI.



TEXHOJIOTUYECKASA KAPTA JUCHUITJIMHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA
Cneuunanbnocts 21.05.04 T'opHoe aes1o

Crneunanuzanus Ne3 OTKpbIThIEe TOPHBIE Pa00THI
(xox, HanpaByIeHHE, TPOQUIIH)

TEXHOJIOI'MYECKASA KAPTA

[udp mucuummuasl mo PYII ‘ Bb1.B.9

Jucuumimna | Xumus

Kypc |1 [cemectp [23

Kadenpa | O0muMX TMCIUILINH

®..0. nperofasarens Macao6oeBa C.M., K.T.H., TOLEHT, BeAYIIHi CIENHAJIUCT Kadeapbl 001mx

JUCHHUIIJINH
3BaHHE, JOIKHOCTH .
Epmakoga J.I'., crapmmii npenoaasaTteib Kadeapbl 00IMX TUCIHUNINH
D61 TPYIOEMKOCThuac3eT|  252/7 | Kon-Bo cemectpos| 2 | ®opma konTpos | DK3amen
-HK 00I1L./TEK. ceM. ‘ 4/4 IHP/CMOGLU./TeK. ceM. ‘ 10/10 p]EOGLLL/TeK. cem. ‘ 4/4 ‘ CPC 0o01I./TeK. ceMm. I 225/225

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

- TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3MIIMIA OLICHUBATh CTPOCHUE, XUMHUYCCKUIl U MUHEPAJIbHBIA COCTaB
3EMHOI KOpPbI, MOP(OIOTHYECKHE OCOOCHHOCTH M T€HETHYECKUE THITI MECTOPOXKICHUI TBEPIBIX MOJIC3HBIX
UCKOMAeMbIX MpPU PEIICHWH 3a4ad [0 pPALHOHAIBHOMY M KOMIUICKCHOMY OCBOCHHIO T'€OPECYpCHOrO
notenimana veap  (OIIK-4);

Kon MaxkcumaJjibHoe
. KosmnuecrBo
¢opmupyemoii Coaepxanue 3a1aHus . KOJIU4eCTBO Cpok npeaocraBiieHust
MeponpHuATHii
KOMIIEeTEeHIIMH 0aJ110B

Beoonwtii onok

[He npestycmotpen | | |

Ocnoenoii 010K

OIIK-4 Tect 7 28 B Teuenue cemectpa
OIK-4 BLIHOJ'IHCHI/Ie,v pacuer u opopmiieHue 5 24 B Teuente 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
3aga4a - 10
Bcero: 40
HToro: 100
Jlononnumenwhulil 610K
OINK-4 BbINOJIHEHUE WHAUBUIYATBHOTO PACYCTHO- 20 ITo coracoBaHmIO C
TEOPETHYCCKOTO 3aaHUs MPerojaBaTesieM
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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