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2. Ilepeyenb KOMIeTEHUMI

TOTOBHOCTBIO C ©CTECTBEHHOHAYYHBIX T[IO3UIIMNA OIEHUBaTh CTPOEHUE, XMMHUYECKUH U
MUHEPATBHBIA COCTaB 36MHOU KOPBI, MOP(HOIOTUYECKUE OCOOCHHOCTH U T€HETHYECKHE THIIbI
MECTOPOXKACHUIN TBEPABIX TMOJIE3HBIX UCKOIMAEMBIX MPU PEHICHUH 3a7a4 10 PalMOHAIBHOMY U
KOMIUIEKCHOMY OCBOEHHIO reopecypcHoro noteniuaia Heap (OITK-4);




3. Kpurtepuu u nokasare/jii OHeHUBAHUSI KOMIIETEHIMA HA PA3JIMYHBIX 3TaNax uX (pOpMUPOBAHUS

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 M0 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 TIOHATHS U KOJINYECTBO BEIIECTBA U T. I1.); | XUMUYECKOH peakuu pacueTamu) Tecr.
3akoHbI XuMuH. 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;
Krnaccudukanms u colicTa cTpykrypy Ilepuoguueckoil | onpenesuTb OCHOBHBIE CBOMCTBA
XMMHYECKUX 3JIEMEHTOB. cucrtembl JI.MI. MenzeneeBa | aneMeHTa MCXOHS 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 THOpHIN3aLuN ATOMHBIX CTPOEHUEM MOJIEKYJIBI
opOuTaneil 1 CTpoeHNN
MOJIEKYJT
OCHOBHBIE paccuuTaTth HABBIKAMU TEPMOXHUMHUYECKHX
TEPMOANHAMHUYECKHE TEPMOANHAMHUYECKHE pacueTos;
(hynxnuy; 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 peaKLtH;
TpueMamMu paboThI ¢
MIpoCTEHIINM J1ab0pPaTOPHBIM
000pyI0BaHNEM M TEXHUKOW
Ge3omacHocTH 1pu padore B
XMMHUYECKOH J1abopaTopuu




Kputepnu u noka3zareiu olleHUBAHUS KOMIIETEHIUI

@opMbI KOHTPOJIA

Jran (popmupoBanns komnereHuun | Dopmupyemas
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEeHI U 3HaTh: Ymersn: Buaapers: chopmup OBARTOCTH
KOMIICTeHI U
IlonsTue CKOPOCTH | IIPUMEHATh: KHHETHYECKHE HaBBIKAMH TNPAKTHYECKOTO
XUMUYECKOH peaxIyy, | ypaBHEHUS JUIs pacueTa CKOPOCTH | OIpEeNeNIeHHs U pacdeTra
(hakTOpHI BIMSIOIIME Ha Hee, | peakuuu, npasuio Bant-I'odda CKOpPOCTH XUMHYECKOMH
MaTeMaTHUeCKOe BBIPAXEHUE | AT pacueTa TeMIEPaTypHOro peaxIy U TeMIepaTypHOro
3IM s XuM. KUHETHKH, | kodddunuenta, mpunnun Jle- ko3 unreHTa ; 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  KOHIIGHTPALMU | KHCIOTHOCTb (11€JI0YHOCTh) | KOHIIGHTPALUU PacTBOPOB,
pacTBOpOB, CBOICTBa | pacTBOpa c MIOMOIIBIO | MOHHBIX PABHOBECHUH (CTETIEHb Pelwenie 3a1au
pa3baBIICHHBIX pacTBOpPOB | 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 PEaKIny; 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 HCIIOJIb30BAHNUS
BOCCTAaHOBJICHHE, OKUCIIUTENh | 3JIEMEHTa B COSJMHEHUH, OK-BOC. | METOJa 3JIeKTPOHHOTO OaaHca
, BOCCTAaHOBUTEIb, CBOMCTBA BEIICCTBA B JAHHOM JUIsl YPaBHUBAHUS
Brinonnenue, pacuer u
7.  OKHCIUTENHHO- OIK-4 OKHUCITUTEIIBLHO- XUM. peaKuu OBP;npuemamu paboThI C o(opMIICHHE
BOCCTAHOBHTEJIEHBIE TIPOIIECCHI. 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. DnexkTpoXMMHUYECKHE 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 popMupoBanus komnerenuuu | Popmupyemas
copmupoBaHHOCTH
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEeHIIUA 3HaTh: YMmers: Baagern: .
KOMIIeTEeH Uit
JJIEMEHTA; MIPOLIECCHI
3JIEKTPOJIN3a, OCOOCHHOCTH U
KOJIMYE€CTBEHHBIC 3aKOHEI
[TouaTue XUMHUIECKOM OLICHUTH BO3MOJKHOCTh npueMamMu paboThI ¢
9. OCHOBHBIE METOJIBI WICHTU(DUKAIINN WCIOJIb30BaHUS OTPEAEICHHOTO 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, HuznNKo-
XAMHUYICCKUN U (pr3HdIecKuii
aHaJN3.

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

3a7a4u

XAUMHUYECKOH TabopaTopun

nabopaTopHOH PabOTHI




4. Kputepuu U mIKaJbl OLlEHUBAHUSA

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

4.2. Pemnenue 3aaaud

2 0aj1a BBICTABISIETCS, €CIM CTYACHT BEPHO PEIINI MPEUIOKEHHYIO 3a/lady, MpPeIoxKHII
pa3IMYHbIC BapUaHTHI €€ pelIeHus (€CIU CYIIECTBYET HECKOJIbKO BapHaHTOB), apIyMEHTHPOBAB
UX, IPOJEMOHCTPUPOBAI 3HAHUE TEPMUHOJIOTHH, 0003HAUECHUN U HOpMYII.

1 6anu1 BBICTAaBISETCA, €CIU CTYISHT PELIMI MPEAIOKEHHYIO 33/1a4y C HE3HAYMTEIbHBIMU
omuOKaMHu, W/WIM OBUIM JOMYIIEHBI OIIMOKM B TEPMHHOJOTHH, O0O3HA4YEHUAX, (opmysax,
HaIlMCaHWH YPABHEHUHN PEAKLUN.

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

4.3. Odopmiienue 1a00paTOPHOIi padoTHI

12 6anJioB BBICTABISETCS, €CJIM OTYET HO paboTe ClaH BOBpPEMsl, OIIMOKH U HEI0YEThI
OTCYTCTBYIOT, pacueTbl M BBIBOABl BEpHBI, IMPOJEMOHCTPUPOBAHO 3HAHUE TEPMUHOJIOTHH,
00o03HadYeHM, (HOPMYII U ypaBHEHUH pEaKIIUi.

8 0aJJI0B BBICTABIIETCS, €CIM OTYET MO paboTe ClaH BOBpPEMs, HO UMEIOTCS OTJENbHbIC
HEJIOYEeTHl, B IIEJIOM PacdeThl M BHIBOABI BEPHBI, IPOACMOHCTPHPOBAHO 3HAHUE TEPMUHOJIOTHH,
0003HaueHM, GOpMyI U ypaBHEHUHN peakiuil.

6 0anna BbBICTABISIETCS, €CIM OTYET MO pPadOTe HE CIaH BOBpeMs 0O€3 YBaKUTEIbHOU
INPUYHMHBI; OIIMOKH U HEJJ0YEThl OTCYTCTBYIOT, PACUEThl M BBIBO/BI BEPHBI, IPOJIEMOHCTPUPOBAHO
3HaHUE TEPMUHOJIOTUH, 0003HAYCHHIA, OPMYI U YPABHEHUH PEaKIHii.

5 0aja BbICTABISETCA, €CIM OTYET IO padoTe He CAaH BOBpeMsl 0e3 YBaKMTEIbHOM
NPUYHHBI;, B OTYETE MMEIOTCS OTACIbHBbIE HEIOYETHl, HO B IIEJIOM PAaCYeThl U BHIBOIBI BEPHBI,
IPOIEMOHCTPUPOBAHO 3HaHUE 0003HAUEHUH, (POPMYIT U ypaBHEHUH peakiuil.

2 Oajuia BBICTAaBIISETCA, €CIIM OTYET MO paboTe HEe claH BOBpeMs 0€3 yBaKUTEIbHOU
INPUYHHBI, UMEIOTCS OIIMOKH B pacyeTax U (MJIM) ypaBHEHUSAX PEaKIHi.

0 6a/uI0B - eciiM  OTYET MO paboTe HE CllaH MM paboTa HE BBINOJIHEHA 0€3 yBaXKUTEIbHOU
HOPUYMHBL.

4.4. BoinosiHeHHe MHAUBUAYAJIBHOI0 PACYETHO-TEOPETHYECKOT0 3aJaHU S

20 6ayy10B — 1aHBI YETKUE, MTOJIHBIE, TPABHIbHBIE OTBETHI HA TEOPETUUECKHE BOIIPOCHI; MaTe-
pHaJ U3JI0XKEH JIOTHYHO, TPAMOTHO, OIIMOKHM M HEIOUEThl OTCYTCTBYIOT, pacueThl U BBIBOJBI BEp-
HBbI, IPOJEMOHCTPUPOBAHO 3HAHME TEPMHMHOJIOTMH, 0003HAYEHHH, GOpMya M ypaBHEHHIl peak-
LM

15 6a10B — OTBETHI HAa TEOPETUYECKHE BOIPOCHI HEJOCTATOYHO IMOJIHBIE; MaTepUall U3JI0-
JKE€H JIOTUYHO, TPaMOTHO, HO UMEIOTCS OT/JENbHBIE HETOUHOCTH; PACYETHI U BBIBOJIBI BEPHBI, IIPO-
JIEMOHCTPUPOBAHO 3HAHUE TEPMUHOJIOTMH, 0003HAUeHUH, (OPMYJT U YpaBHEHUHN peaKInii;

10 6ay110B — OTBETHI Ha TEOPETUUYECKUE BOMPOCHI HEJOCTATOUHO IOJIHBIE; UMEIOTCS OTAEIb-
Hble OMIMOKM B pacueTax W (WJIM) ypaBHEHHUSAX peakiuil, 0003HaueHusx, Gpopmymnax, oTBeTax Ha
BOIIPOCHI, BBIBOJAX;

5 6aanoB — OTBETHl HAa TEOPETHMUECKHE BOMPOCHI J1aHbl YaCTMYHO, MaTepuaj H3JI0KEH
HETOJIHO, HEeTOoCleA0BaTeIbHO, JOMYIIEHbI IpyOble OMIMOKM B TEPMUHOJOTHH, 00O3HAUYEHUSX,
dbopMynax; UMEIOTCsl OMIMOKH B pacueTax U (WIK) ypaBHEHHSIX peaki[fii, BHIBOAX.




5. TunoBbie KOHTPOJbHbIE 3aJaHUS U MeTOAUYECKHEe MATEPHAJIbI, ONpeaeas e
npoueaypbl OUEHUBAHMSI 3HAHMHA, YMEHHMiH, HABBIKOB M (MJIM) ONBITA JAeSATEJbHOCTH,
XapakTepu3ylommx J3Tanbl (OPMUPOBAHUST KOMIIETEHUMA B IMpolecce OCBOEHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

5.1. TunoBoii TecT Kk Teme Nel
1. Coequnenne KH,PO,; oTHOCHTCS K Kitaccy(-am):
1. KUCIOT 2. OCHOBaHMM 3. TUAPOKCUAOB 4. coneit
2.* Kakue u3 coneoOpa3yromnux OKCHI0B OTHOCSTCS K KHCIOTHBIM?
1.BeO; 2.CaO; 3.ClO7; 4.SO;; 5.NO
3.* K kmmaccy coseld OTHOCSITCS :
1. NaCl 2. Mg(OH), 3.HBr 4.Cr,0; 5.KNO;
4.* T'uppoxcuj HaTpHsl pearupyer C...
1. HNO; 2. CaO 3. CO;, 4. CuSOq4
5.* K cuIbHBIM KHCIIOTaM OTHOCSTCSL. ..
1.HCI 2. H,S 3.HNO; 4.KH
6.* Coemnuenue SFg orHOCHTCH K ...
1. cynedunam 2. ranorenunam 3. propunam 4. cynbhuram

7. Hutputy HaTpus COOTBETCTBYET (opmyIa:
1) NagN 2) NaNO; 3) NaNO; 4) NaHSO3; 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. Vxaxure cinabblii SJIEKTPOIIHUT.
1.KClI 2.HCI 3.NaOH 4.HCN 5.Ba(OH),
2. HanbonpIimee 9ncio HOHOB 00pa3yeTcs MpH TUCCOIMANNU B Bojie | Moib conr, (hopMyria
KOTOPOH ...

1. CE[CIE 2. FESD4 3 FEC13 4. Cﬂ(NDg)j

3. YKaxuTe KPaTKyr0 HOHHO-MOJIEKYIIPHYIO (POPMY JJIsl MOJIEKYJISIPHOTO yPaBHEHHUS
HNO, + KOH = KNO, + H,0O
1.H"+ OH =H,0 2.H"+ KOH =K" + H,0 3. HNO, + OH- = NO, + H,O
4. HNO, + KOH = K" + NO, + H,0 5.HNO, + K"+ OH =K'+ NO,” + H,0
4. VYKaXuTe MOJIEKYJIPHYIO (OpMYy AJIsi KPATKOTO MOHHO-MOJIEKYIISIPHOTO ypaBHEHUS
APF* + 30H = AI(OH)4
1. 2AICI; + 3CU(OH), = 2AI(OH); + 3CuCl, 2. AICI; + 3NH,OH = AI(OH); + 3NH,ClI
3. AICI; + 3KOH =AI(OH); + 3KCl 4. Al,(SO,); + 3Ca(OH), = 2AI(OH); + 3CaS0,
5. Al,(SO,); + 3Ba(OH), = 2AI(OH);+ 3BaSO,



5. YpaBHEHUE peakIiiu, KOTopasi B BOJAHOM pacTBOpE MPOTEKAET MPAaKTUUYECKHU J0 KOHIIA, UMEEeT
BU]I...

1 CHC]E +K»504 — 2 CUCIE + HES —>
3 Cu(NO;); +H,SO4 — 4 NH4Cl+H,S —
6. C xakuM H3 mepPeunciieHHBIX BeulecTB He B3aumojeiicTByer NapS?

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

5.3. TumnoBas 3agayda ¢ pemeHHeM
Kakas macca Fe3O4 neoOxomuma juis monydyenus SO0r xenesa 1o peakiyu:
FesO4 + Al= Fe + Al,0O4

Pewenue:
1. Ilposepsiem ypasHenue xumuieckou peakyuu, npu Heob6Xx00UMOCMU YPABHUBAEM.
3Fe;0O, + 8 Al= 9Fe + 4A|203

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

m Fe= 500r m Fez0, =7
3. Paccuumvigaem 3Hauenuss moaapHulx macc (M) ons smux eewjecms (2/monv):
M Fe= 56 2/monw MFe30,4 = 232 2/monw

4. Buiuucnsem konuuecmeo eeulecmea (V) , coomeemcmeyrouiee 300aHHbIM O yciurosuro 3a0ayu

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

5. 1o YpPAaeHEeHU XUMUYECKOU peaxkyuu paccdumosléadem KOauvecmeo UCKOMOoco seugecmeda (MO/Zb).'

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

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

6. Haxommm Maccy m FesO; , COOTBETCTBYIOLIYIO JAHHOMY KOJIHYECTBY BemecTsa: (T)

m Fes0s = 'V Fes0,-MFes0, = 2,98:232 = 691,36 r

5.4. Tunosble JJabopaTopHbIe padoOThI

1. JIabopaTopHas padora k Teme NeS « KuHeTMKa M MEXaHU3M XUMHYECKUX PeaKIUii.
XHuMH4YecKoe paBHOBeCHE»
HccnenoBanne ckoOpocTH XMMHYECKUX PeaKIMil H XHMHY€CKOT0 PABHOBECHSI.

Heasr padoTbI: W3VYNTH BIUIHUE DA3IUYHBIX (AKTOPOB HA CKOPOCTh XHUMHYECKOM
PEaKIIUU U CMENIeHNE XUMHUYECKOT0 PABHOBECHS.

[Tnan paGoTHI.



OmeiT 1. 3aBHCHMOCTE CKOPOCTH TOMOI'SHHON peaKIIMKM OT KOHIICHTPAIlMK pPearupyIommx
BCIIIECTB.

B nmaHHOM OIBITE MBI M3MEHSEM KOHIICHTPAIMIO OJHOTO W3 PEeardpyroluX BEIIeCTB (THOCYIb(dara
HATpUs), TMyTeM pa30aBieHHs HCXOJHOIO pacTBopa THOCyiIb(ara Bomoi (cormacuo Tabmwmie 1).
KOHIIGHTpaHI/Iﬂ CCpHOfI KHUCJIIOTHI (KaK u TeMnepaTypa) OCTaeTCs ITOCTOSIHHOM.

I/IcnonmyeMaﬁ peaKknus:

Na,S;03 + H,SO4= S| + HpSO3+ NaySOq
3amanue K onbity 1:
— Pesynbrarsl u3Mepenuii BHeCTH B ¢cBoAHYI0 Tadauny 1 mis 18yx onbITOB. 10 MOMyYEeHHBIM JaHHBIM
MOCTPOUTH Ipad)UK 3aBUCUMOCTH CKOPOCTH 0 (OCh OPAMHAT) OT OTHOCHTEIbHOW KOHILICHTPAILIUH
(a/a+b) (ocw abermmcec)

Taoauma 1
Ne O06wem (M) OrnocurensHast | Temmeparypa | Bpems CKOpPOCTb XHM. peaKiiu
mposmper | 22520 | RO | e | TCO | e 100 (cerc)
(;) ( ) a/(a.+b) COCb X) v =100 /t (0oCb YZ

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/H 2 4 - T3= pacTBOp UISI OTbITA 2

— Caenatp BBIBOJA: Kakasl 3aBHCUMOCTb MEXIy KOHIEHTPaLMed OIHOIO M3 PEearupyloIIHX BELIECTB U
CKOPOCTBIO IPOTEKAHUSI peakuuu (Ipu IMOCTOSHHOW TeMmIiepaType) HaOmroJanach B HCCIETYEMOM
JMarna3oHe KOHLEHTpaLuil.

OmpIT 2. 3aBUCHMOCTE CKOPOCTH TOMOI'CHHOW pEaKIMU OT TEMIEPATyPhL.

B JAaHHOM OIIBIT€ MblI U3MCHACEM TeMHepaTypy HpOXO)KI[CHI/Iﬂ peaK]_[I/II/I HyTCM HaI‘peBaHI/Iﬂ paCTBOpOB
Na;S;,0; u H,SO, (1m0 cMmemmBanus), JuOO B TEUCHHE HEKOTOPOrOo BpeMeHHW (3amaercs
npernojaBareneM), JMO0 0 ONpeNeNeHHONW Temmeparypbl. KOHIGHTpanusi pacTBOPOB OCTaeTCS
MMOCTOSIHHOM.

3aaHue K OmbITY 2:

— PesynpraTel u3mMepenuil BHeCTH B cBOHYI0 Tadaumy 1 11t 1ByX onbIToB. [10 MOMTy4YE€HHBIM TaHHBIM

BBIYUCIIUTH TPH 3HAYCHHS TEMIIEPATYPHOro KOG (MHIMEHTa PEaKIMK Y, UCIIONb3Ys TPU Mapbl 3HAUYCHHIT
10

TuD no popmyne  U(ry) = U(py) * Y e AT=Tx—Ty (Tx >Ty),

Paccunrats ) cpenn. (cpesHee apuMETHIECKOE 3HAUYCHHE U3 TTOTyICHHBIX).

—  BbIMHCIUTEL CKOPOCTH TaHHOU peakimu ipu 1X (3adaemca npenodasamenen). 3a Ty B3aTH MK060E U3
Tpex OmnbITHbIX 3HadeHuid I (cMm. Tabmumy 1). Mcmons3oBaTh Ui pacyera CKOPOCTH HaWJICHHYIO

BEJIMYHHY ) CpeH.

OmnpiT 3. 3aBUCUMOCTH CKOPOCTH T'€TEPOreHHBIX PEAKIUK OT IIOMAJH HOBEPXHOCTH
pearupyroniero BEmeCTBa.

B nmaHHOM oOIbITE MBI HCCIEIyeM PEaKIHIo, MPOTEKAIONIYI0 MPH BO3JCHCTBHU PACTBOpPa COJISHOU
KHUCJIOTHI Ha TBEPAOE BEUIECTBO - KAPOOHAT KATbIIHS (MEN).

3aague K OmeITyY 3:

— 3anmcarh ypaBHEHHE NPOTEKAarolleld XUMHUYeCKOW peakuuu. OOpaTmMa Wiy HeoOpaTUMa JaHHas
peakmus (MCII0Ib30BaTh COOTBETCTBYIOITNH 3HAK)?




— Cnoenatp BBIBOA: KaK 3aBHCUT CKOPOCTh TETEPOTCHHOW pEaKkIuHM OT IUIONIAIHd ITOBEPXHOCTH
pearupyromux BemecTB.

Omeir 4. CMellleHre XHUMHUYECKOI'O DPAaBHOBECHUS BCIEACTBHE M3MEHEHHS KOHIIEHTpAIMH
pEarupyroux BEIIECTB.

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

PacTBOpBI HCXOMHBIX peareHTOB MPaKTHISCKH OecIBETHHI (pacTBOp Xiopuaa skenesa (I11) umeer Giemmo-
JKEJITOBATYIO0 OKPAcKy), TOT/a KaK OIMH W3 MPOAYKTOB peaknuu — pomaHun (tTuorumanar) 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 peakiuu. CpaBHUTh HWHTEHCHBHOCTh OKPACKH PACTBOPOB B
MPOOHMPKAxX C ITAIOHOM M BHeCTH HaOmoneHus: B Tadaumy 2.

Tabanua 2
Howmep Xumuueckas M3MeHeHne THTEHCUBHOCTH OKpacku o | HampasieHue cMmenieHus
MPOOHPKH dbopmyna OTHOIIICHUIO K ATAJIOHY (yCHIICHHE, paBHOBecus (BIIEBO,
n00aBIsIEMOr0 ociabeHue) BIIPaBoO)
BEIIECTBA
FeC13
2 KCl

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

5.5. Bonpocsl K 3K3aMeHy

1. KonuuectBo BEILECTBA, €AMHULBI HU3MEPEHUSL. OcHOBHbIE KOJINYECTBEHHBIE
(cTexMoMeTpHUYecKHe) 3aKOHbI U UX IMPUMEHEHHE (COXPAaHEHHsI MAacChl, COXpPaHEHHS SHEPTHH,
IIOCTOSIHCTBA COCTaBa, KpaTHBIX OTHOLICHMH, 3aKOH ABOraipo, SKBUBAJCHTOB, Ta30BbIC
3aKoHbL; ypaBHeHus Kitanelipona, MeHnneneeBa-Knaneiipona; napuuaibHOE JaBICHHUE ra3a B
CMECH, 3aKOH MaplUaIbHBIX JTaBIECHUH).

2. OcHOBHBIE KJIacChl HEOpraHn4Yeckux coennHeHni. HomeHkmnarypa. XapakrepHble CBOMCTBA Ha
pUMepe OTAENbHBIX IPEICTaBUTENIEH pa3InYHbIX KJIaCCOB.

3. Mogens atoma o bopy. [Tocrynarer bopa. KBanroBeie umcna n, I, m, s. KomudectBo u
Pa3HOBUIHOCTH JIEKTPOHHBIX OpOUTAIIEH.

4. llpuHuun MuHUMyMa 3Hepruu: npasuia KieukoBckoro, ux mpumenenue. [lpunnun Ilaymm.
[TpaBuno ['yHna. DnekTpoHHbBIE U 3JEKTPOHHO- Tpaduueckue (HopMyssl aTOMOB 3JIEMEHTOB
(Ha mpuMmepe Xjopa M MapraHila B OCHOBHOM M BO30YXJE€HHOM COCTOSIHMM). BaneHTHbIe
DIIEKTPOHBI.

5. Tlepuommueckuii 3akoH u cucrema snemenToB J[.M. MenaeneeBa. CTpykTypa mepuOIuIECKOM
cuctemsl. [lonoxkeHue MeTauloB M HEMETAUIOB B IEPUOAMYECKON CHCTEME 3IIEMEHTOB.
OHeprus HMOHU3ALMM U  CPOJACTBO K  DIEKTPOHY. OJIEKTPOOTPUUATENBHOCTh  Kak
XapaKTEpUCTHKA CBOWCTB 3J€MEHTa. AHOMAaJMU B MEPUOJUYECKON CHCTEME DJIEMEHTOB
(mpoBaJ1 ANIEKTPOHA, JUArOHAIILHOE CXOJICTBO.). DJIEKTPOHHBIE aHAJIOTH.

6. Xumuueckas CBs3b: OIpPENEJIEHUE, OCHOBHbBIE BHUJBI, XapaKTepUCTUKU. VOHHas CBs3b.
Oco0eHHOCTH COeTMHEHHI ¢ MOHHOM CBs3bI0. BomopoaHas cBs3k, €€ ocooeHHOCTH. BiusHue
BOJIOPOJIHBIX CBsI3€i Ha cBOMcCTBa BemiecTB. OcCOOEHHOCTH XMMHUYECKON CBSI3U B METalIax.

7. KoBaneHTHas CBS3b C TOUKM 3pEHMs] METOJa BaJEHTHBIX CBs3€H, ee 0COOEHHOCTH (IIpocTas,
KpaTHasi; TUIBI CBSI3U (G -, T - W O — CBA3b); MOJIIPHOCTb CBSI3M, HAIPABICHHOCTH,



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

HACBIIIAEMOCTh). MexaHu3M o00pa3oBaHusi CBS3U (OOMEHHBINA, JOHOPHO-AKIENTOPHBIN).
[TonsiTre o ruGpuAM3aIK OpOUTATIEH M TEOMETPUIECKON KOH(PUTYpAITUH MOJICKYI.

OCHOBBI TEPMOJMHAMHUKH XUMHYECKHX pPEaKIUil, OCHOBHBIE TEPMOJAMHAMHUYECKUE ()YHKIHUU
(9HTANBIUS, SHTPOIHUS, CBOOOMHAs »Heprus ['u60ca). DHTanpnus (TErioTa) 0Opa30BaHUS.
Pacuer TeroBbix 3¢¢EeKTOB XMMHUYECKHMX peakuuid (3akoH ['ecca, ciencTBue M3 3aKOHA
I'ecca).

OCHOBBI TEPMOJIMHAMHUKH XUMHYECKHX pPEaKIUil, OCHOBHBIE TEPMOJAWHAMHUYECKUE (DYHKIHH
(3HTanmbIUsI, OSHTpONHs, CBOOOMHAass »dHeprus [uO6ca). TepMoIWHAMHYECKHUH METOJ
OIpeziesieHUs] BO3MOKHOCTH U HAaIIPABJICHUS IIPOTEKAHUS XUMUYECKUX ITPOLIECCOB.

Kunernka XMMHYECKMX pEaklMi: TMOHSITHE CKOPOCTH XHUMHUYECKOM peakiuu; (akTopsl,
BIMSIOLUIME HA CKOPOCTh PEAKUUHU. 3aKOH JACUCTBYIOLIMX MacC Ul CKOPOCTHU pEaKLUu.
[Topsinok peakuuu. Kunernueckue ypasuenus. Ix npumenenue.

Biisinue TemmepaTypel Ha CKOpPOCTb peakuuu. Teopus aKTUBHBIX CTOJIKHOBEHUM, YHEPIHUsd
aKTHBAIMK XUMHUYeCcKoi peakiuu. [IpaBmio Bant-I'odda. Ypasuenue Appennyca. BiusHaue
KaTaJIM3aTOPOB HA CKOPOCTh peakuuii. Buasl karanusa.

XUMHYECKOEe paBHOBecHE. 3aKOH JACMCTBYIOLIMX Macc JJis paBHOBECHUS, KOHCTaHTa
paBHOBecus. Cmerienne xumuueckoro pasHosecus. [Tpunuun Jle Illarense. Ilpumeps! ero
NEeNUCTBUSL.

PactBopsl. Kitaccuukanmsi. CriocoObI BeIpakeHUsT cocTaBa (KOHIICHTPAIHH) PACTBOPOB.
Konnurarusnble cBOHCTBA UieanbHbIX pacTBopoB. Ocmoc. 3akon Bant-I'odda. 3akon Payns
u ero ciaeactsus. Kunenue n kpuctammsanus pacTBOPOB.

PactBopbl  anekTponuToB. DnekTponuTuueckas —aucconuanus. CuibHble UM cia0ble
ANIEKTPOJINTHl (IpuBecTH mpumepbl). CTeneHb M KOHCTaHTa aucconuanuu. PakTopsl,
BIIUSIONINE HA BEJIMYUHY CTETICHU AUCCOIHAINH IEKTPOIUTOB.

Tunsl HMOHHBIX peakUuMid B pacTBopax (mpuBecTH mnpumepsl). Hampasnenue nporexkaHus
MOHHBIX peakiuii. [IpaBuina 3anucu ypaBHeHUI XMMHUYECKOM peakllui B MOHHO-MOJIEKYISIPHOI
¢opme. [lonsTHe mpou3BeNEHMSI PacTBOPUMOCTH. PaBHOBecue B pacTBOpax 3JIEKTPOJIUTOB.
[Tonsitue axtuBHOCTH. PaBHOBecme B pacTBOpax cnaObIX dnekTponuToB. CTyneHyaras
JUCCOLIUALIMSL.

Hucconmanust Bojbl. [IoHATHE KUCIOTHOCTH U LIEIIOYHOCTH PACTBOPOB. Mepa CUIIbl KUCTIOT U
ocHoBaHmil. Bogopoanslii nokaszarens u mkana pH. Metoas! uamepenus pH.

I'maponus coneit. Ero ocobennoctu. KonnuecTBeHHble Mokaszarenu ruponusa. ['uaponus
COJIM CHJIBHOTO OCHOBAHUS U c1aboi KUCIOTHI ( Ha mpumepe kapOoHaTa Hatpust). ['uaponaus
COJIM €1a00T0 OCHOBAHMS U CUJIBHON KUCIIOTHI (Ha MpUMepe XJIOpuaa IUHKa). B3aumMHbIit
rupou3 (Ha npuMepe nuaHuaa aMMonusi). HeoGpatumeblil ruponus (Ha mpuMepe Xjiaopuaa
AITIOMUHUS ).

OxuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsATHE «cTeneHs okucaeHus». [Ipomecch
OKHCIICHHSI U BOCCTAHOBJIEHUS. MeTOo/| 3JIeKTPOHHOTO OasiaHca.

THUIBI OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PeaKuil (IPUBECTH MpUMEPHI). TUIHUHBIE
OKHUCIUTENH (IPUBECTH MTPUMEPHI). TUMMYHBIE BOCCTAHOBUTEIH (IPUBECTH IPUMEPBI).
OKHCIUTENbHO-BOCCTAHOBUTENbHAS aM(POTEPHOCTD (TIPUBECTH IPUMEPHI).

["anbBannveckuii anemenT. [lpunimn aeiicteus (Ha npumepe aneMenTa Jlanusmsa-Axobn).

O/1C ranpBaHUYECKOT0 3JIEMEHTA. DJIEKTPOIHBIN MOTeHIIMa MeTajuta. Ero cylHocTs.
VYpasuenne Hepucra. CranaapTHbINA NOTEHIMAN M TabJIMIIa CTAaHAAPTHBIX MOTEHIHAJIOB.
[Tpoueccsl anexTponusa. Ux ocoGeHHOCTH ( 3JIEKTPOJIN3 PacIIaBOB M PACTBOPOB C HHEPTHBIM
U aKTUBHBIM aHOJIOM, TIOPSIIOK BOCCTaHOBJIEHUS] KATHOHOB M OKUCIICHHUS aHHOHOB).
KonmdecTBeHHBIE 3aKOHBI AJIEKTposin3a (3aKkoHbI Dapaes).

ONEeKTPOAHBIN (OKUCIUTEIBHO ~-BOCCTAHOBUTEIBHBIN) MOTEHIIMA KaK XapaKTEPUCTHKA
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB BemecTB. Kopposust metaiios. Eé
Pa3sHOBUAHOCTH. MeTO/Ibl 3aIIUThl METAJJIOB OT KOPPO3HH.

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



TemaTHKa pacyeTHBIX DK3aMEHAIIMOHHBIX 3a0a4 U TUIIEI YPAaBHEHUN PEaKIINIi:

1.

LN

©CoNo A

Pacuetsl o hopmynam u ypaBHEHUSM XUMUYECKUX PEAKIHid (MIPUMEHEHNE OCHOBHBIX
CTEXMOMETPUYECKHUX U Ia30BbIX 3aKOHOB.

3aBHUCHUMOCTbH CKOPOCTH XUMHUECKON PeaKIMK OT KOHLIEHTPALUU U TeMIIepaTyphl (pacdeTshl)
TepMoaHAMUYECKUI METO/] OIIPEIEIEHHS BO3SMOXXHOCTU U HalPaBJIEHUS POTEKaHUS
XUMHUYECKHUX PEaKIHi (TEpPMOXUMUYECKUE PACUEThI)

Crioco0b!I BbIpaXKEHUSI KOHLEHTPAIMH PACTBOPOB (PacueTh)

VYpaBHEeHHsI 0OOMEHHBIX PEaKIUil B pacTBOPAX JIEKTPOIUTOB.

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

VYpaBHeHUs peakuii TUIpoJin3a CoJeH.

YpaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA.

CxeMbl TaJIbBAHUYECKUX 3JIEMEHTOB.

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



6. TEXHOJIOTHYECKASA KAPTA INCHUIIJIMHBI
OCHOBHAS OBPA3OBATEJIBHAS ITIPOI'PAMMA
Cneuunanbnocts 21.05.04 T'opHoe aesio

Cneunaﬂnsaunﬂ Neb Oﬁorameﬂue MOJIE3HBIX HCKOIIAEMbIX
(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

JUCHHUILINH
3BaHHE, JOTKHOCTh .
Epmakoga J.I'., crapmmii npenoaasaTteib Kadeapbl 00IMX TUCIHUNINH
DO01. TPYZ[OGMKOCTI)%C/:J,ET‘ 252/7 \ Koin-Bo cemectpoB| 2 \ dopma KOHTPOJIS | IK3aMeH
-HK 0o011./TeK. ceM. ‘ 4/4 ']‘_‘[P/CMO@HA/TSK. CceM. ‘ 10/10 p]EO6U.L/TCK. CceM. ‘ 4/4 ‘ CPC 0011./TEK. CEM. I 225/225

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

- TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3MIUIA OLICHUBATh CTPOCHHUE, XMMHUYCCKUN U MHHEPAJIbHBIA COCTaB
3€MHOI KOpPbI, MOP(OIOrHYeCKre OCOOCHHOCTH M T€HETHYECKHUE THITbI MECTOPOXICHUN TBEPIBIX MOJIC3HBIX
UCKOMAeMbIX MpPU PEIICHWH 3a4ad [0 pPALHOHAIBHOMY M KOMIUICKCHOMY OCBOCHHIO T'€OPECYpCHOrO
notenimana veap  (OIIK-4);

Kon MaxkcumaJjibHoe
. KosmnuecrBo
¢opmupyemoii Coaepxanue 3aaHus . 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 olleHNBaHUS B paMKax 0ayuIbHO-peUTUHTOBOM cucteMbl MAI'Y: «2» - 60 6anmioB u
MeHee, «3» - 61-80 6amnoB, «4» - 81-90 6amnoB, «5» - 91-100 OamnoB.




