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2. IlepeyeHb KOMIeETEHIMI

TOTOBHOCTBIO C €CTECTBEHHOHAyUYHBIX IIO3ULMNA OIEHUBATh CTPOEHUE, XUMHUYECKUU U
MUHEPATBHBIA COCTaB 36MHOU KOPBI, MOPHOIOTUYECKUE OCOOCHHOCTH U T€HETHYECKHE THIIbI
MECTOPOXKACHUIN TBEPABIX TMOJIE3HBIX UCKOIMAEMBIX MPU PEHICHUH 337a4 10 PalMOHAIBHOMY U
KOMIUIEKCHOMY OCBOEHHIO reopecypcHoro noteniuaia neap  (OIIK-4);




3. Kpurepuu u nokasare/jim OHeHUBAHUS KOMIIETEHIIMA HA PA3JIMYHBIX 3Tanax ux GopMHUpoOBaHUS

KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OPMI)I KOHTPOJIsA

Ortan (opMupoBaHus KomnereHuun | Popmupyemas
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEeHI U 3HaTh: Ymersn: Buaapers: cq)opmnponaﬂﬂ(icna
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 TIOHATHS 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-TPapHIECKYIO
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. 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 THOpHIN3aLuN ATOMHBIX CTPOEHUEM MOJIEKYJIBI
opOuTaneil 1 CTpoeHNN
MOJIEKYJT
OCHOBHBIE paccuuTaTth HABBIKAMU TEPMOXHUMHUYECKHX
TEPMOANHAMHUYECKHE TEPMOANHAMHUYECKHE pac4eTos;
(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

Jran (popmupoBanns komnereHuun | Dopmupyemas
(pa3neJibl, TeMbl JUCHUIINHBI) KOMIIETEeHI U 3HaTh: Ymersn: Buaapers: chopmup OBARHOCTH
KOMIICTeHI U
IlonsTue CKOPOCTH | IIPUMEHATh: KHHETHYECKHE HaBBIKAMU TNPAKTHUECKOTO
XUMUYECKOH peaxIyy, | ypaBHEHUS JUIs pacueTa CKOPOCTH | ONpeNeNIeHHs U pacyeTra
(hakTOpBI BIMSIOIIME Ha Hee, | peakuuu, npasuio Bant-T'odda CKOpPOCTH XUMHYECKOMH
MaTeMaTHUeCKOe BBIPAXEHUE | AT pacueTa TeMIEPaTypHOro peaxIy U 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 PEaKITHH. OIIK-4 ypaBHEHHE AppeHnyca, | CMEIEeHHI XUMHIECKOTO n1a00paTOpPHBIM nabopaTopHO PadOTHL
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 PacyeTOB
BBIPQKEHUS  KOHIIGHTPALMU | KHCIOTHOCTb (11€JI0YHOCTh) | KOHIIGHTPALUU PacTBOPOB,
pacTBOpOB, CBOICTBa | pacTBOpa c MIOMOIIBIO | MOHHBIX PABHOBECHUH (CTEIICHb 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 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 COEUHEHUH, 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(opMICHHE
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. DnexkTpoXMMHUYECKHE IPOLECCHI. OIIK-4 IPUMEHEHUE TaOJIMIBI | 3JIEKTPOJIN3a; ONpPENEINTD | C UCHOIb30BAHUEM 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
[TousTre XUMHUYECKOM OLICHUTH BO3MOJKHOCTh 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 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 PEIIMI MPEUIOKEHHYIO 3a/lady, MpeIIoxkKII
pa3IMYHbIC BapUaAHTHI €€ pelIeHus (ecaH CYIIECTBYET HECKOJIbKO BAapUaHTOB), apryMEHTHPOBAB
UX, IPOJEMOHCTPUPOBAI 3HAHUE TEPMUHOJIOTHH, 0003HAUECHUN U HOpMYII.

1 6anu1 BBICTAaBISETCA, €CIU CTYACHT PEUIMJI MPEAJIOKCHHYIO 33/1a4y C HE3HAYUTEIbHBIMU
omuOKaMHu, W/WIU OBUTM JOMYIIEHBI OIMMOKH B TEPMHHOJIOTHH, OOO3HA4YCHUAX, (Gopmyrax,
HaIlMCaHWH YPABHEHUHN PEAKLUN.

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

4.3. OdopmiieHue 1a00pPaTOPHOIi padoTHI

6 0ann0B BBICTABISAETCS, €CIM OTYET MO padoTe cJaH BOBpPEMs, OUIMOKM M HEI0YEThI
OTCYTCTBYIOT, pacueTbl M BBbIBOABl BEpHBI, IMPOJEMOHCTPHUPOBAHO 3HAHUE TEPMUHOJIOTHH,
00o03HadYeHM, (HOPMYII U ypaBHEHUH pEaKIIUi.

5 0ayuI0B BBICTaBIISETCS, €CIM OTYET IO padoTe CAaH BOBPEMs, HO MMEIOTCS OTAEIbHbIE
HEJIOYEeTHI, B IIEJIOM PacdeThl M BBIBOJBI BEPHBI, MPOJEMOHCTPHPOBAHO 3HAHUE TEPMUHOJIOTHH,
0003HaueHM, GOpMyI U ypaBHEHUHN peakiuil.

4 Gajja BBICTABISETCA, €CIM OTYET MO padoTe HE CAaH BOBpeMsi 0e3 YBaKHTEIbHOM
IOPUYMHBI, OIMOKK U HEJ0YEThl OTCYTCTBYIOT, PACUEThI M BBIBOJBI BEPHBI, IPOJIEMOHCTPUPOBAHO
3HaHUE TEPMUHOJIOTUH, 0003HAUCHHA, (POPMYIT U YPABHEHUH pEaKIHii.

3 Oajula BBICTABISETCS, €CIM OTYET MO paboTe He cIaH BOBpeMs 0e3 yBaKUTEIbHOMN
NPUYHHBI, B OTYETE MMEIOTCS OTAEIbHBIE HEJOYETHl, HO B II€JIOM PAacYeThl U BHIBOJBI BEPHHI,
IPOIEMOHCTPUPOBAHO 3HaHUE 0003HAUEHUH, (POPMYIT U ypaBHEHUH peakiuil.

2 Oajia BBICTAaBIISETCA, €CIIM OTYET MO paboTe HE CclaH BOBpeMs 0€3 yBa)KUTEIbHOU
INPUYHHBI, UMEIOTCS OIIMOKH B pacyeTax U (MJIM) ypaBHEHUSAX PEaKIHi.

0 6a/uI0B - eciiM  OTYET MO paboTe HE CaH WM padoTa He BHINOJHEHA 0€3 YBaKUTEIbHOU
HOPUYMHBL.

4.4. BoinosiHeHHe MHAUBUAYAJIBHOI0 PACYETHO-TEOPETHYECKOT0 3aJaHUS

20 6ayy10B — 1aHBI YETKUE, MTOJIHBIE, TPABHIbHBIE OTBETHI HA TEOPETUUECKHE BOIIPOCHI; MaTe-
pHaJ U3JI0KEH JIOTHYHO, TPAMOTHO, OLIMOKHM M HEIOUEThl OTCYTCTBYIOT, PacUeThl U BBIBOJIbI BEp-
HBbI, IPOJEMOHCTPUPOBAHO 3HAHME TEPMHMHOJIOIMH, 0003HAaYeHHH, (POpMyn U ypaBHEHMH peak-
LM

15 6a10B — OTBETHI HAa TEOPETUYECKHE BOIPOCHI HEJOCTATOYHO IMOJIHBIE; MaTepUall U3JI0-
JKE€H JIOTUYHO, TPaMOTHO, HO UMEIOTCS OT/JENbHBIE HETOUHOCTH; PACYETHI M BBIBOABI BEPHBI, IPO-
JEMOHCTPUPOBAHO 3HAHWE TEPMUHOJIOTUH, 0003HAUEHUH, GOPMYI M YpaBHEHHUH peakuuii;

10 6ay110B — OTBETHI Ha TEOPETUUYECKUE BOMPOCHI HEJOCTATOUHO IOJIHBIE; UMEIOTCS OTAEIb-
Hble OMIMOKM B pacyeTax W (WJIM) YpaBHEHUSX Peakluil, 0003HaueHusX, GopMmynax, OTBeTax Ha
BOIIPOCHI, BBIBOJAX;

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




5. TunoBbie KOHTPOJIbHBIE 3aJaHUS U MeTOAUYECKHEe MATepPHAJIbI, ONpeaes e
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,PO,; oTHOCHTCS K Kitaccy(-am):
1. kucmoT 2. ocHOBaHWM 3. TUAPOKCUIIOB 4. coJieit
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 HaTpusi cOOTBETCTBYeT (popmyrna:
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 MOJIEKYJIIPHYIO (POpMY ISl KPATKOTO HOHHO-MOJIEKYJISIPHOTO YpaBHEHHUS
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 peakiiu, KOTopasi B BOJHOM pacTBOpPE MPOTEKAET MPAKTUYECKH 0 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 Fe3Os neoOxomuma juis monydyenust SO0r skenesa Mo peakiiiu:
FesO4 + Al= Fe + Al,0O4

Pewenue:
1. Ilposepsiem ypasHenue Xumuieckol peakyuu, npu HeoOXxo0UMoCmu ypagHUBAeM.
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 3sHauenuss 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 mos

5. 1o YpPAaeHEeHU XUMUYECKOU Peaxkyuu pacciumosledem Koauvecmeo UCKomMoco seujecmea (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 KOJHYECTBY BelecTsa: (T)

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

5.4. Tunosble JJabopaTopHbIe padoOThI

1. JIabopaTopHas padora k Teme NeS « KuHeTMKa M MEXaHU3M XUMHYECKHUX pPeaKIuid.
XHuMH4YecKoe paBHOBeCHE»
HccnenoBanne ckopocTy XMMUYECKUX PeaKIMil 1 XUMHYECKOI0 PABHOBECHS.

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

[Tnan paGoTHI.



OmeiT 1. 3aBHCHMOCTE CKOPOCTH TOMOI'€HHOH peaKIMH OT KOHIIEHTPAIIMH pearupyIonmx
BCIIIECTB.

B nmaHHOM OIBITE MBI M3MEHSEM KOHIICHTPAIMIO OJHOTO W3 PEardpyrolHux BemecTB (THOCyibdara
HATpUs), TMyTeM pa30aBieHHs HCXOJHOIO pacTBopa THOCyiIb(ara Bomoi (cormacuo Tabmwmie 1).
KOHIIGHTpaHI/Iﬂ CCpHOfI KHUCJIIOTHI (KaK 158 TeMnepaTypa) OCTaeTCs IMMOCTOSIHHOIA.

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 3aBHCUMOCTH CKOPOCTH 0 (OCh OPAMHAT) OT OTHOCHUTEIBHOW KOHIICHTPAILIUH
(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
CKOpPOCTBIO IPOTEKAHUS peakuuu (IpU TOCTOSIHHOW TeMmepaType) Habirozanach B HCCICTyEeMOM
JMana3oHe KOHLUEHTpaLUil.

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 ONpeNIeieHHONW Temmeparypsl. KOHIGHTpalusi pacTBOPOB OCTaeTCs
MMOCTOSIHHOM.

3aaHue K OmbITY 2:

— PesynbpraTel u3mMepenuil BHeCTH B cBOHYI0 Tadaumy 1 st 1ByX onbIToB. [10 MOMTy4YE€HHBIM TaHHBIM

BBIYUCIIUTH TPH 3HAYCHHS TEMIIEPATYPHOro KOIG(HIMEHTa PEaKIuK P, UCIONb3Ys TPU Mapbl 3HAUCHUH
10

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

Paccunrats ) cpenn. (cpesHee apu)METHIECKOE 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 CKOPOCTU T'€TEPOreHHBIX PEAKIUKA OT ILIOMAJAN IOBEPXHOCTHU
pearupyroniero BEmeCTBa.

B nmaHHOM oOIbITE MBI HCCIEIyeM PEaKIMI0, MPOTEKAIONIYI0 NpPH BO3ACHCTBUM pPacTBOpa COJISHOU
KHUCJIOTHI Ha TBEPAOE BEUIECTBO - KAPOOHAT KATbIIHS (MEN).

3aague K OmeITyY 3:

— 3anmcarh ypaBHEHHE NPOTEKAroIed XUMHYECKOW peaknmu. OOpaTuma Wi HeoOpaTuMma JaHHas
peakmus (MCII0Ib30BaTh COOTBETCTBYIOITNH 3HAK)?




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

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

B naHHOM OIBITE MBI uccjeayeM CUCTEMY, HaxOoIdIIYrOCsad B COCTOSIHHMU XUMHYCCKOTO pPAaBHOBECHA,

KCIIOJB3YS JIJISl ATOTO 00PATUMYIO PEaKIUIo, MPOTEKAIOIIYIO B pacTBOpe Mexay xiopuaom xkenesa (I11) u
POTAHHUIOM (THOITHAHATOM ) KaJTHs.

PacTBOpBI HCXOMHBIX peareHTOB MPaKTHICCKH OecBETHHI (pacTBOp Xiopuaa kenesa (I11) umeer GemHo-
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 (yCHIICHHE, paBHOBecus (BIIEBO,
J00aBISIEMOTO ociabeHue) BITPABO)
BEIIECTBA
FeC13
2 KCl

2. CpenaTb BBIBOJ: KaK BIMAET HA CMEIIEHHE XMMHUYECKOTO PaBHOBECHS YBEIMUEHHE KOHIEHTPAIUH:-
HCXOJHBIX peareHTOB? - MPOAYKTOB peakluu?

2. JlabopaTopHasi padora Kk Teme Ne6 «IIpupoaa pacTBOpoB M HOHHBIE PeAKIIMHU.)
HccnenoBanue npoueccoB rupoJiu3a cojieil i KHCJIOTHOCTH PACTBOPOB.

He.]'ll) DaﬁoTbI: HU3YYHNUTH CBOMCTBA BOJHBIX pPacTBOPOB QJICKTPOJIHUTOB C
KWCHOJb30BAHMEM IIBETHBLIX HHJIMKATOPOB; BIMSIHHE TUAPOJH3a Ha BeIHMUYMHY pH BOAHBIX
pPacTBOpPOB COJ'IGI\/'I; BIWAHHUEC TCMIICPATYPhI HA THAPOJIN3.

[Tnan paboThl.

Onprit 1. OnpeneneHne peakiui Cpeabl B BOJTHOM PAaCTBOPE.
B JAHHOM OIIBITC MBI I/ICCJ]C,Z[yeM BOJIHBIC paCTBOpLI COHSIHOP'I KI/ICHOTI)I, mIeJIoum u III/ICTI/IJ'IJ'H/IPOBaHHYIO
BOAY C MOMOIIBIO CIEAYIOUIMX WHIUKATOPOB: YHUBEPCAIbHBIA WHIWKATOP, METHJIOBBIA OpPaH>KEBbBIH,

!l!eHOH{l!TaHeHH.

3ajanue K ombITy 1:

— CocraButh YpaBHCHHS AUCCOLHAIHNHN HCCICAYCMbBIX 3JICKTPOJIUTOB.

— Ormpenenuts peakmuio cpelbl B BOMHBIX PACTBOpaxX dSJEKTPOIUTOB C IOMOIIBI0 HHIUKATOPOB,
pe3yNbTaThHl HCCenoBaHusI BHECTH B Tadauiy.

Tabmna
No Kuciaora ’ Jduct.BOOa ’ Hlesoun
Munukatop
ccpun 3nagenue pH s yHHBEpcaIbHOTO HHIMKATOPA
1 YHUBEpCaIbHBIN HHANKATOP
. N BET PacTBOpa C MHANKATOPOM
2 MeTunoBbIil OpaHXeBbBIi Heer p P P
3 ®denondranenn
Cpena pacTtBopa (Kuciasi, HeTpanbHasi, eT09Has)




OTBeTUTHL HA BOMPOCHI:

1. C nomowpio kakozo (Kakux) uz UHOUKAMOPOE8 MOMNCHO Onpedeums KUCAylo cpedy pacmeopa?
2. @enonpmaneun  A6nACMCA  UHOUKAMOPOM HA  HeWmMpAaibHble, WEN0UHbIE UMW  KUCIble
pacmeoput?

3azanue K onsiTaM 2-6:

— BoImonHUTH npeiaraeMbeie SKCICPUMEHTHI.

— 3amucaTh HAONIOACHHS, YPAaBHCHUS MNPOTEKAIONMX pEaKUUid B MOJCKYJISIDHOH H HOHHO-
MOJIEKYJSIpHOH (popme.

—  Cphenate HEOOXOIMMBIC BBIBOJIBI O MPOTEKAHUHU (OTCYTCTBHIH) THIPOITH3a UCCICTYEMOM CON

OmnpiT 2. HcceioBanue pacTBOPA COIMM CUibHOLU KACHOTHI U cutvhozo ocHoBanusa (NaCl)
B nmaHHOM OmBITE MBI WCCIIEyeM C IMOMOIIBI0 HHAMKATOPOB BOJHBIM PAacTBOp MOBAPEHHOW COJH
(xmopunia HaTpU).

Ompit 3. MccnenoBanue pacTBopa Cou cutbHo2o ocHoBauus U criabou kuciotsl (Na,COs3)
B manHOM OTIBITE MBI HCCIIEyeM C TIOMOIIBI0 MHIWKATOPOB BOJHBIN pacTBOp KapOOHATa HATPWSL.

OmnsiT 4. HMccnenoBanue pacTBOpa CONHU ¢iah020 OCHOBAHUS U cuibHot KUCIoThl (ZNCl,)
B JaHHOM OMBITE MBI HCCIIEAYEM C MIOMOIIBI0 MHIMKATOPOB BOJIHBIN pacTBOP XJIOpHUIA ITUHKA.

OmeiT 5. HccnenoBanne pacTtBopa  COMM  ciabo20 OCHOBAaHUS M c1abou  KUCIOTHI

(NH,CH3COO0)

B JaHHOM OIIBITE MBI UCCIICAYEM C IIOMOIIBIO MHAWKATOPOB BOILHI)Iﬁ pacTBOp aucTaTa aMMOHUS.

OmneiT 6. B3aumuoe ycusnienue rujiposunsa. (HeoOpaTtuMelil ruposins3)
B 1aHHOM OMBITE MBI UCCIIEYeM PEaKIMH, MPOTEKAIOIINE B BOJHOM PACTBOPE MEXKIY COJSMH CyJbdaT
ATFOMUHUA 1 KapOoHaT HaTpus (¢ 00pa3oBaHWEM HEPACTBOPUMBIX U Ta3000pa3HBIX BEIIECTB).

OneiT 7. BiusHue TeMnepaTypbl Ha TUAPOJIN3.
B nmanHoM ombITe MBI HccienyeM (TIpH MOMOIIM MHAMKaTropa (eHoiTanerHa) Mmpoiece THApoiun3a,
MIPOTEKAIOIIHIA, B BOIHOM PacTBOpPE alleTaTta HaTpus P pa3IUdHOM TeMmeparype.

3aganue K oneITy 7:

— BpinonHuTh npeanaraemMplii S3KCIIEPUMEHT.
— 3amucaTh ypaBHEHHE MPOTEKAIOIISH Peakiny B MOJIEKYJISIPHON M HOHHO- MOJIEKYJISIpHOH (opMe.
— 3anucars HaOIIOAEHHUS:

LiBeT pactBOpa comnu ¢ peHonpTaneHHOM (00 KUnsueHus):

Cpena JaHHOTO pacTBOpa BCIEJCTBHE MPOTEKAIOIIET0 THIPOJIN3A CONIU (KUCAAS UMY WjeN0UYHAs)

Kak M3MeHMJIaCh MHTEHCUBHOCTH OKpaCKH pacTBOpa:

6 npoyecce kunsiyenus : (yMEHBIIMIACH / BO3POCIA) => TUAPOIN3 (YCHIIMIICS / YMEHBIIUIICS )

nocie oxaaxcoenus: : (YMEHBIIHIACH / BO3pOCia) = TUAPONN3 (YCHIIWICS / YMEHBIIHIICS)

- C}_IGJ'IaTB BBIBO/] O BJIMSAHUU TEMIICPATYPbI Ha TUAPOJIN3.

5.5. Bonpocsl K 3K3aMeHY
1. KomnunuecTtBo BE€IICCTBA, (105050700051 HU3MCPCHMU. OcHOBHBIE KOJIMYCCTBCHHBIC
(cTexnoOMeTpHUYECKUEe) 3aKOHbI U UX TPUMEHEHHE (COXpaHEHHs MAacChl, COXpPAaHEHUS SHEpPIuH,



10.

11.

12.

13.

14.

15.

16.

17.

IIOCTOSIHCTBA COCTaBa, KpaTHBIX OTHOLIEHMH, 3aKOH ABOraipo, ASKBUBAJICHTOB, TIa30BbIC
3aKOHbI; ypaBHeHUs Knanelipona, MenneneeBa-KnanelipoHa; napuuaibHOE JaBJICHUE Ta3a B
CMECH, 3aKOH IapLUaAJIbHBIX JaBJICHUH).

OcHoBHBIE KJIacChl HEOPraHUUYECKUX coeanHeHnid. HomeHkiatypa. XapakrepHble CBOMCTBa Ha
IIPUMEPE OTAEIBHBIX IPEICTAaBUTENIEH PA3JINYHBIX KJIACCOB.

Mogens atoma o bopy. Ilocrynatet bopa. KBantoBeie uucna n, I, m, s. KonmuectBo u
Pa3HOBUAHOCTB 3JIEKTPOHHBIX OpOUTAIIEH.

IIpyHiun MuHMMyMa SHepruu: npasuia Kieukosckoro, ux npuMmeHenue. IIpunnun Ilaymwm.
[TpaBuno I'yHna. DnekTpoHHbIE U 3JEKTPOHHO- rpaduueckue (HopMysbl aTOMOB 3JIEMEHTOB
(Ha mpuMmepe XJOpa M MapraHila B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUHM). BaneHTHble
JJIEKTPOHBI.

[lepuonnueckuii 3akoH u cucrema siemeHToB .M. MenneneeBa. CTpykTypa nepuoinuecKkon
cucrembl. [lonoxkeHue MeTauIoB M HEMETALUIOB B IIEPUOAMYECKOM CHCTEME 3JIEMEHTOB.
OHeprus MOHHU3ALMU U  CPOJACTBO K  DBJIEKTPOHY. OJEKTPOOTPULATEIBHOCTh  KaK
XapaKTEpUCTHKA CBOMCTB 3JIEMEHTA. AHOMAJIUMU B MEPUOJUYECKONM CHCTEME DJIEMEHTOB
(mpoBaJ1 JIEKTPOHA, JUArOHAJIILHOE CXOJICTBO.). DJIEKTPOHHBIC aHAJIOTH.

XUMHYECKasi CBS3b: OINPEACICHUE, OCHOBHBIE BHJIbI, XapakTepUCTUKH. MOHHas CBA3b.
Oco0OeHHOCTH COEAMHEHNUN C MOHHOH CBsI3bl0. BomoponHas cBs3b, €€ ocodeHHOoCTH. BiusiHue
BOJIOPOJIHBIX CBsI3€i Ha cBOMCTBa BemecTB. OCOOEHHOCTH XMMHUYECKON CBSI3U B MeTajlIax.
KoBasneHTHas CBSI3b C TOYKM 3PEHHUSI METO/A BAJICHTHBIX CBA3€H, €€ 0COOEHHOCTH (TpocTasd,
KpaTHasi; TUIBl CBSI3U (G -, T - W O — CBA3b); MOJIIPHOCTb CBSI3U, HAIPABICHHOCTH,
HACBIIAEMOCTh). MexaHu3m 00pa3oBaHUsl CBsi3U (OOMEHHBIN, JOHOPHO-AKIENTOPHBIN).
[TonsiTue o rubpuanzanuyu opOUTaIe u reoMeTpuYecKoil KOH(PUIypaLuu MOJIEKYII.

OCHOBBI TEPMOJIMHAMHUKH XHMHYECKHX pPEaKIWil, OCHOBHBIE TEPMOJAMHAMHUYECKUE (PYHKIUU
(3HTANBIUS, PHTPOIHUS, CBOOOMHAs »Heprus ['u60ca). DHTanpnus (TErioTa) 0Opa30BaHUS.
Pacuer TeruoBeix 3(¢EeKTOB XMMHUYECKHMX peakuui (3akoH ['ecca, ciencTBhe M3 3aKOHA
I'ecca).

OCHOBBI TEPMOJIMHAMHUKH XUMHYECKHX pPEaKIUii, OCHOBHBIC TEPMOJWHAMHUYECKUE (DYHKIHH
(3HTanmpIUsI, OSHTpONHs, CBOOOMHas »dHeprus [uO6ca). TepMoIMHAMHYECKHUH METOJ
oIpezesieHUs: BO3MOKHOCTH U HAaIIPABJIEHUS IPOTEKAHUS XUMUYECKUX ITPOLIECCOB.

KuHeTnka XMMHYECKMX peakIil: TOHATHE CKOPOCTH XHUMHYECKOH peakuuu; ¢akTopshl,
BIUSIOUIME HA CKOPOCTh pEaKUUH. 3aKOH JACUCTBYIOLIUMX MacC Uil CKOPOCTU pEaKIuu.
[Topsinok peakunu. Kunernueckue ypasHeHus. X npumeHenue.

BnusiHue Temmneparypbl Ha CKOPOCTb peakuuu. Teopusi aKTUBHBIX CTOJKHOBEHUM, 3HEPIUs
aKTUBalMK XuMuueckoil peakuuu. I[Ipasuwio Bant-I'opda. YpaBuenue Appennyca. BnusHue
KaTaJIn3aTOPOB Ha CKOPOCTh peakuuii. Buasl karanusa.

XVMMHYECKOE paBHOBECHE. 3akOH JACUCTBYIOIIMX MacC JMJIs paBHOBECHUS, KOHCTaHTa
paBHoBecus. Cmemienne xumuueckoro pasHosecus. [Tpunuun Jle Illatense. Ilpumepst ero
JEHUCTBHUS.

PactBopsl. Knaccudukarus. CriocoOb! BeIpakeHHsI cocTaBa (KOHIIEHTPAIMK) paCTBOPOB.
KonnuratuBHble cBoWCTBa nieaabHbIX pacTBopoB. OcMoc. 3akoH Bant-I'odda. 3akon Payns
u ero cineactsus. Kunenue n kpuctammsanus pacTBOPOB.

PacTBOpbl  2JEKTPOJNUTOB. DieKTpoiauTHyeckas aucconuanus. CuiibHble U ciadble
JEKTPONUTHl (TpuBecTH mnpuMepsl). CTeneHb M KOHCTaHTa Auccouuanuu. DakTopsl,
BIIUSIOLINE HA BETUYHUHY CTEIIEHU AUCCOLUAIMH JIEKTPOIHUTOB.

Tunsl HOHHBIX peakUuMid B pacTBopax (mpuBecTH mNpumepsl). Hampapnenue nporekaHus
MOHHBIX peakuuil. [IpaBuiia 3anucu ypaBHEHUI XMMHYECKON peaklMi B MOHHO-MOJIEKYIISIPHON
dopme. [lonsTHe mpou3BeNeHHs] PacTBOPUMOCTH. PaBHOBecHe B pacTBOpax 3JIEKTPOJIUTOB.
[TonsitTne axTMBHOCTH. PaBHOBecMe B pacTBOpax Cila0bIX »AIEKTPOIUTOB. CryneHvaras
JTUCCOLIUALIHSL.

Jucconmanyst Boabl. IIoHATHE KUCIOTHOCTH U LIEIOYHOCTH PacTBOPOB. Mepa CUiIbl KUCIOT U
ocHoBaHmil. Bogopoanslit nokaszarens u mkana pH. Metoas! usmepenus pH.



18.

19.

20.

21.

22.

23.

['unponus coneii. Ero ocobernnoctu. KonudecTBeHHbIE MOKa3aTean ruaponusa. [ uapomams
COJIM CHJTLHOTO OCHOBAHUS U C1ab0¥ KUCTOTHI ( Ha MpuMepe KapOoHara Hatpus). [ uaponus
COJIH €1a00T0 OCHOBAHMSA U CHIIBHOM KUCIIOTHI (Ha MPUMEpe XJIOpuaa IUHKA). B3anuMHbIit
ruaponu3 (Ha nmpuMmepe nuaHuaa aMMonusi). HeoGpatumelii ruponus (Ha npuMepe Xjiaopuaa
ATIOMUHHUS).

OKHUCIHUTENBHO-BOCCTAaHOBUTENbHBIE peaknu. [IoHATHe «cTenenb okucaenus». [Iponeccel
OKHCIICHHSI U BOCCTAHOBJICHUSI. MeTO/] 3JIEKTPOHHOTO OasiaHca.

TUIBI OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEaKUil (IPUBECTH MPUMEPHI). TUIHYHBIE
OKHUCJIUTENH (IPUBECTU MTPUMEPHI). TUIIMUHBIE BOCCTAHOBUTEM (IIPUBECTH IIPUMEPHI).
OKHCTUTENbHO-BOCCTAHOBUTENbHAS aM(pOTEPHOCTh (IIPUBECTH IPUMEPHI).

["anpBannveckuii anemenT. [puHimn aeficteus (Ha npumepe aneMenTa Jlanusmsa-SAxkoon).
OJ1C ranbBaHUYECKOTO 3JIEMEHTA. DJIEKTPOJHBIN MOTEHIIMaN MeTasuia. Ero cynmHoCTb.
VpaBuenue Hepracra. CraniapTHblii TOTEHIIMA U Ta0JIUIA CTAHIAPTHBIX MOTEHIIMATIOB.
[Tponeccsl anexTponusa. Ux 0ocoGeHHOCTH ( 3JIEKTPOJIU3 PACIVIaBOB M PACTBOPOB C HHEPTHBIM
Y aKTUBHBIM aHOJIOM, MOPSIZIOK BOCCTAHOBJIEHUS] KATUOHOB M OKHUCJIEHHSI aHUOHOB).
KonuuecTBeHHbIe 3aKOHBI 37IeKTpon3a (3akoHbl Dapazes).

ONEeKTPOAHBIN (OKUCIUTEIBHO ~-BOCCTAHOBUTEIBHBIN) MOTECHIIMA KaK XapaKTepUCTHKA
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB BenlecTB. Koppo3us meraminos. Eé
Pa3HOBUIHOCTU. MeTO/IbI 3aIIUTHI METAINIOB OT KOPPO3UHU.

24. O630p METOJJOB XMMHYECKOTO aHaHn3a. BecoBoit 1 00BEMHBII METOIBI aHAIIH3A.
25. ®U3UKO-XUMHUUECKHUE METOIbI AHAIU3A.

TemaTnka pac4eTHBIX DK3aMEHAIIMOHHBIX 3aa4 U TUIILI YPABHEHUN PEaKIINN:

1.

w

©o~No A

PacueTsl o ¢popmysnaM U ypaBHEHUSIM XUMHUUECKUX PEAKLIUi (IPUMEHEHHE OCHOBHBIX
CTEXMOMETPUYECKHUX U I'a30BbIX 3AKOHOB.

3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIMK OT KOHLIEHTPALUK U TEMIIEPATyphl (pacyeThl)
TepMoaMHaAMHUYECKUI METO]] ONIPENETICHNS BO3MOXXHOCTU U HAlPaBJIEHUS POTEKaHU
XUMHUUYECKHUX PEAKIMH (TEPMOXUMUYECKUE PACUETHI)

CriocoObl BbIpaKEHUSI KOHLEHTPAIMU PACTBOPOB (pacyeThl)

YpaBHEHUS! OOMEHHBIX PEaKIHii B PACTBOPAX AIIEKTPOJIUTOB.

PacueTs! noHHBIX paBHOBecuil (ctenenp u K nuc., pH, IIP, pactBopumocTs).
YpaBHEHHUS peaklHil THAPOIU3A COJICH.

YpaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUN.

CxeMbl raJibBAHUYECKUX 3JIEMEHTOB.

10. YpaBHeHus peakuuii mporecca 3J1eKTpoIn3a.
11. DnexTpoXUMHUYECKHE PACUETHI.
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TEXHOJIOI'HYECKASA KAPTA
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Jucuunnuna ‘ Xumus
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Kadenpa ‘ OO01IMX TUCHUILINH

®.1.0. npenogasarens Macao6oeBa C.M., K.T.H., 10LEHT, BeAYIIHii CIeNUAJNCT Kadeapbl 001MX

JUCIHHUILINH
3BaHUeE, TOKHOCTD .
EpmakoBa J.I'., crapmmii npenogaaBaTteb Kadeapbl 00IMX TUCITUIIJINH
O0m. pr,Z[OGMKOCTBqac/gET‘ 216/6 ‘ Kon-Bo cemectpoB| 1 ‘ dopma KOHTPOJIS ‘ Dx3ameH 36/36
-HK o01I./TeK. cem. ‘ 16/16 II_IP/CMOGU.I./TEK. CceM. ‘ 16/16 b-IBOGLLL/TeK. ceM. ‘ 8/8 ‘ CPC 0o011./TeK. ceMm. ’ 140/140

Komnerenuun odyuaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUS AUCHUILIMHBI:

- TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UIIMI OIEHUBATH CTPOEHHE, XUMHIECKHI W MUHEPAIBHBIA COCTAB
3eMHOU KOpPBI, MOP(OJOTHUECKHE OCOOEHHOCTH U T€HETHYECKHE THIBI MECTOPOKIAECHHN TBEPIBIX MOJIE3HBIX
HCKOIAEMbIX TPH pEIICHHH 3a1ad [0 pAlMOHAILHOMY M KOMIUICKCHOMY OCBOEHHIO TI'€0pECypPCHOIrO
notenimana veap  (OIIK-4);

Kon MaxkcumaJjibHOe
. KoanuecTBO
¢opmupyemoii Coaepxanue 3a1aHus . KOJNY€eCTBO Cpok npenocraBieHust
MepOoNnpUsITUI
KOMITETEHI[HH 0aJI710B

Beoonwrit o110k

|He NIPEyCMOTPEH | | |

OcHoenoit 010K

OIIK-4 Tect 7 28 B teuenue cemectpa
OINK-4 anonHeHHe,v pacuer u opopmiieHne 4 24 B Teuenue cemectpa
mabopaTopHOi pabOTHI.
OIIK-4 Perienue 3a1a4. 4 8 B Teuenue cemectpa
Bcero: 60
1 Bonpoc — 15
OIIK-4 DK3aMeH 2 Bonpoc — 15 ITo pacriucanmro
3amaya - 10
Bcero: 40
Hroro: 100
Jononnumenwhulil 610K
OIK-4 BrIMnonHEHHE WHUBH/YAIbHOTO PACUYETHO- 20 IMo cornacoBaHuio ¢
TEOPETHYECKOTO 3a1aHHsI pernoiaBaresieM
Bcero: 20

[IIkana orleHHBaHUs B paMKax OaIbHO-peHTHHIOBOM cucteMbl MAI'Y: «2» - 60 6annoB u
MeHee, «3» - 61-80 6amnos, «4» - 81-90 6amnos, «5» - 91-100 OanoB.




