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1 BBEJAEHUE

BaxHylo yacTh TeOpeTH4ecKOi M MpodhecCHOHATBHONW MPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABJIAIOT MPAKTUYECKUE U JJaOOPaTOPHBIC 3aHATHUS.

CoctaB M conepkaHHe MPAKTHYECKHX U JTAOOPAaTOPHBIX 3aHATHI HAIpPaBICHbl HA PEANN3ALHUI0
denepanbHOro rocy1apcTBEHHOI0 00pa30BaTENbHOIO CTaHJapTa CPETHEr0 001Ero 0Opa3oBaHus.

Benymieid nuaakTU4YecKOM NENbI0 MPaKTHUECKUX 3aHATUH sBIsercs (opMupoBaHHe Y4eOHBIX
IPAKTUYECKUX YMEHHMH pelaTh 3ajaud XUMHUH, HE0OXOAUMBIX B MOCIEAYIOIIeN yd4eOHON AeTeNbHOCTH.

Benymieid aunakTH4eckoil 1enbl0  J1a0OpaTOPHBIX  3aHATUH  SBISETCS AKCIEPUMEHTAIbHOE
MOJTBEPXKIECHUE U IPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEH).

B coorBerctBUM C paboueld mporpamMmoil ydeOHOro rmpenmera «XHUMHS» TMPETYCMOTPEHO
IIPOBE/IEHUE NPAKTHUECKUX U JIAOOPATOPHBIX 3aHATHUI.

B pesynbTare uMX BBINOJIHEHHUS, y OOydYaroUIerocs MOJDKHBI OBITH C(HOPMHUPOBAHBI CIEAYIOIIHNE
pE3yJIbTaThI:

Ilpeomemmnuie:
[TP1- cOpMHPOBAHHOCTh MPEACTABICHUN O MECTe XMMHMHU B COBPEMEHHOW HAaydyHOM KapTHHE MHpa;
MOHMMaHKE POJH XUMHU B (HOPMUPOBAHUH KPyro3opa U (HYHKIIMOHAILHOW TPAaMOTHOCTH YEJIOBEKA JIJIs
pEeILIeHNs IPAKTUYECKUX 3aay;
[1P2- BrmageHue OCHOBONOJIATAIOIIMMU  XHMHMYECKMMHU  IIOHATHAMH, TEOpUAMM, 3aKOHAMM U
3aKOHOMEPHOCTAMU; YBEPEHHOE I10JIb30BaHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKON;
[1P3- BiIajeHHE OCHOBHBIMH METOJAaMHM HAyYHOTO TO3HAHUS, WCIOJIb3yEeMBIMH B XHMHUH: HAOIIOICHHUE,
OIMCaHMEe, WU3MEPEHHUe, SKCIEPUMEHT; yMeHHe o0pabaTbiBaTh, OOBSACHATH pe3yJbTaTbl MPOBEIECHHBIX
OIBITOB M JIeNaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTh NMPHUMEHSTh METOAbl NO3HAHUS MpPU PEIICHUU
IIPAKTUYECKUX 3a7ay;
[TP4- cpOpMHpPOBAHHOCTb YMEHMS J1laBaTh KOJIMYECTBEHHBIE OIIEHKM M IMPOBOJUTH PACUYETHI IIO
XUMHUYECKUM (pOpMyJIaM U ypaBHEHUSM;
I[1P5- BafieHHEe MpaBUJIaMU TEXHUKH 0€30I1aCHOCTHU MPU UCIOJIb30BaHUU XUMUYECKUX BEILECTB;
[TP6- cPOpPMHUPOBAHHOCTh COOCTBEHHOM TMO3UIMM MO OTHOIIEHHIO K XMMHUYECKOH HH(popManuy,
ITOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

Memanpeomemnmnuie:
MP4- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIbHON MH(OPMAalOHHO-T103HABATEIbHON J1€ATENbHOCTH,
BJIaJICHHE HAaBBIKAMH TOJY4YEHUs HE0oOXOAMMOM HMH(OpMaluu U3 cioBapeil pasHbIX THUIIOB, YMEHHE
OpPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX MHPOPMAIUHU, KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATH
MH(pOpMaIINIO, TOTYYaeMYI0 U3 PA3JINYHBIX UCTOYHUKOB;
MP5- yMeHHe HCNOIb30BaTh CPEICTBA MH(OOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTHH (Janee -
HKT) B peuieHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPIaHU3aLMOHHBIX 3a/ad C COOJIOAECHUEM
TpeOOBaHUN SPrOHOMUKM, TEXHUKHM O€30IaCHOCTH, TUTHEHBI, PEeCcypcocOepeXeHHsl, NPaBOBBIX MU
TUYECKUX HOPM, HOPM HH(OpPMAIIMOHHON 0€30IacHOCTH.

Juunocmnuie:
JIP5- copMuUpPOBaHHOCT, OCHOB CaMOPAa3BUTHS W CAMOBOCIHTAHHS B COOTBETCTBHH C OOIIEYEITIOBEYCCKUMU
LHCHHOCTAMU U HCaJIaMU I'PaAXKJIAHCKOTO 06H.[eCTBa; TOTOBHOCTBH U CIIOCOOHOCTB K CaMOCTOHTeJ’IBHOﬁ, TBOp‘-IeCKOﬁ
M OTBETCTBCHHOM JACATCIIBHOCTH,
JIP9- roTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YUCIIE caMOOOPa30BaHMIO, Ha MPOTSKEHUH BCEH JKU3HU;
CO3HATENIbHOE OTHOIIEHHE K HEMpPEPhIBHOMY OOpA30BaHUIO KaK YCIOBUIO YCHEINIHON NpodecCHOHAIbHOW W
0OIIIECTBEHHON AEATEIHLHOCTH,
JIP14 - chopMHUpPOBaHHOCTH DKOJIOTHYECKOTO MBINUICHUS, TOHUMAHHUS BIUSHUAA COIHAIBHO-DKOHOMHYCCKHIX
MPOLIECCOB HA COCTOSIHUE MPUPOJIHONW M COIMAIBHOW Cpelbl; MPUOOPETEHHE OIbITa 3KOJIOr0-HalpaBICHHON
ACATCIIBHOCTH.

BrinonHenue npakTuyecKkux/1abopaTopHBIX paboT Mo y4eOHOM TuCHUIUINHE «XUMHUS HAIPaBIE€HO
Ha:

- 000011IeHHE, CUCTEMATU3ALUIO, YIITyOJIeHUe, 3aKpEIUIeHUE, pa3BUTHE U JETAIN3AIMIO TOJTyYEHHbIX
TEOPETUYECKHUX 3HAHUN N0 KOHKPETHBIM TeMaM Y4eOHO! JAUCIUILTUHBI;

- (hopMUpPOBaHME YMEHHUI NMPUMEHATHh MOJYyYCHHbIE 3HAHUS Ha MPAKTHKE, pealu3alMio €AMHCTBA
MHTEJUIEKTYAJIbHOM U IMTPAKTUYECKON ACATEIbHOCTH;

- (opmHpoBaHHE U pa3BUTHE YMEHH: HaOIIOAaTh, CPAaBHHMBATh, COIOCTABIATH, AHAJIM3HPOBATH,
Je7aTh BBIBOABI M OOOOIIEHMS, CaMOCTOSTENBHO BECTH MCCIENOBAaHMS, I0Jb30BATHCS PA3IUYHBIMU



preMaMy U3MepeHuit, opopMIIATh pe3ynbTaThl B BUAE TaOJHII, CXeM, IpauKOB;

- MpuoOpeTeHNEe HABBIKOB pPalOTHl C Pa3IUYHBIMUA TPHOOpaMH, ammaparypoi, yCTaHOBKaAMH H
APYTUMH TEXHUYECKUMHU CPEICTBAMH IS TPOBEICHUS OIBITOB;

- BBIpaOOTKY MPH PEIICHUH IMOCTABICHHBIX 3324 MPO(EeCCHOHATBHO 3HAYUMBIX KaueCTB, TAKUX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsI HHULIUATHBA.

[pakTryeckne/mabopaTopHble  3aHATUS MPOBOJSITCS TIOCIHE COOTBETCTBYIOIICH TEMbI, KOTOpast
o0OecrieurBaeT HaJTMYKe 3HAHUN, HEOOXOTUMBIX JIIS BBITOJHEHUS IPAKTHYECKUX PaloT.



2 METOAUYECKHUE YKA3ZAHUA

Tema 1.2 Ilepuoanyecknii 3axkoH U nepuoaudeckas cucrema /[.M.MengesieeBa. Ctpoenue
aToMa

IIpakTnueckoe 3ansaTne Ne 1
CocraBjieHHe 3JIeKTPOHHBIX U YJIEKTPOHHO-TPaduueckux GopmMys1 aTOMOB XUMHYECKHX
3J1eMEHTOB. XapaKTePUCTHKA 3J1eMEHTOB € Y4eTOM MeCTOHAXO0KIeHH!s B IEPHOANYECKOH cucTeMe.

Heab padoThl: HAYYUTHCS COCTABIATH DSJCKTPOHHBIE M AIIEKTPOHHO-Tpaduueckue (HopMyIibl
aTOMOB XHMMHYecKHX o3yeMeHToB. Ilo mepumoamueckoit cucreme J[.MI. MenneneeBa omnpenensitsh
XapaKTEPUCTUKY IEMEHTOB C Y4ETOM MECTOHAXOXIECHUS B IEPUOJUUECKON CUCTEME.

Bbinosinus padory, Bel Oyaere:

YMETh:

—  XapaKTepHM30BaTh: 3JIEMEHTHI MAJIbIX IIEPUOJIOB 10 UX MOJ0XKeHUIO B [lepuonnueckoii cucreme
JI.1. MenneneeBa; o0IIMe XUMHUYESCKHE CBOMCTBA METAJNIOB, HEMETAJLJIOB;

MarepuanbHoe o0ecnieyeHne:

Ta6numa J[.11. MenneneeBa, KOHCTICKT JICKITHH.

3aganme:

1. CocraBbTe JEKTPOHHBIE U NEKTPOHHO-Tpaduyeckue Gopmysbl, 0XapaKTepU3yHuTe XUMUUYECKUE
CBOMCTBA 3JIEMEHTOB T10 ILJIaHY.

Xon pa6oTsi:
1. U3y4yuTh IJIaH XapaKTePUCTHKHA XUMHYECKOI0 3JIeMEeHTA.
[. CumBOS XMMHUYECKOTO 3JIEMEHTA U €r0 Ha3BaHUE.
II. TTonoxxeHne XMMHUYECKOT0 3JIEMEHTA B IEpHoInyecKor cucteMe anemeHToB . . Menzaeneesa:
MTOPSIAKOBBIN HOMED;
HOMEp NEPUOA;
HOMEp TPYTIIIbI;
noJrpymnmna (riaBHasi Ui oooyuHas).
[II. Ctpoenue aToMa XUMHUYECKOTO 3JIEMEHTA:
3apsj siipa aToMma;
OTHOCHTEJIbHAsl aTOMHasi Macca XUMUYECKOTO 3JIEMEHTA;
YHCJIO POTOHOB;
YHCIIO 3JIEKTPOHOB;
YHUCJIO HEUTPOHOB;
YHCJIO 3JIEKTPOHHBIX YPOBHEH B aTOMe.
IV. DnexTpoHHas U 31eKTpOHHO-Tpadudeckas GopMysbl aTOMa, €ro BaJICHTHbIE AJIEKTPOHBI.
V. Tun XUMHYECKOTO 3JIEMEHTa (METaIlI UK HEMETALT, S-, P-, d-wiu f-amemenT).
VI. ®opMyinbl BBICHIETO OKCHJIA M THAPOKCHUAA XMMHUYECKOIO JJIEMEHTA, XapaKTEpUCTHKA HX
CBOMCTB (OCHOBHBIC, KHCIIOTHBIC WJIK aM(DOTEpHBIE).

VII. CpaBHeHHE METAIIMYECKMX WIM HEMETAUNIMYECKUX CBOMCTB XMMHYECKOTO 3JIEMEHTA CO
CBOMCTBAaMH 3JIEMEHTOB-COCEIEN 3a MIEPUOAOM U MOATPYIIIION.

Hanpumep, nanum XapakTepUCTHKY XHMHYECKOTO 3JIEMEHTa C MOPSJIKOBBIM HoMepoMm 15 u ero
COEMHEHHSAM IO MOJIOKEHUIO B Mepuoauyeckoil cucreme anemeHToB J[. M. MennaeneeBa u CTpoeHUIO
aToMma.

. Xumugeckuii anemeHT Homep 15 - Docdop. Ero cumpon P.

II. ®ocdop HaxoauTCs B IIIaBHOM moaArpymie V rpymnsl, B 3-M HepHoIe.

III. 3apsan saopa aroma docdopa paBua +15. OTHOCuTENbHAA aToMHas Macca ¢ocdopa paBHa 31.
Snpo aroma coxepxkut 15 mporonoB u 16 HeiirporoB (31 - 15 = 16). Atom ¢ochopa umeer Tpu
SHEPIreTUYECKUX YPOBHS, HA KOTOPBIX HAXOATCA 15 3J€KTPOHOB.

IV. CocraBisieM 3I€KTPOHHYIO M 3JIEKTPOHHO-TpapHuuecKyio (OopMyibl aromMa, OTMEYaeM €ero
BAJICHTHBIE 3JIEKTPOHBI.

Anexrponnas Gopmyna aroma dochopa: 1s°25°2p°3s%3p*
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OnexktpoHHo-rpaduueckass (opMyna BHEIIHEro ypoBHS aroma ¢ochopa: Ha TpeTbeM
SHEPreTHYECKOM YPOBHE Ha 3S-TIOAYPOBHE HAXOMASTCS JBa JIEKTPOHA (B OJHOM KIIETKE 3aIHCBIBAIOTCA
JIBE CTpEJKH, HMMEIOIIHMEe MNPOTHBOIOJIOXKHOE HANpaBJCHUE), Ha TpPU p-TOJYPOBHE HAXOIATCA TpHU
ANEKTpOHa (B KaXKIOW U3 TpeX KIETOK 3alKChIBAIOTCA IO OJHOM CTpelKe, HMMEIOT OJMHAKOBOE
HarpasieHue). BaJeHTHBIMU 3JIeKTPOHAMU SIBIISIFOTCS 3JICKTPOHBI BHELTHETO YPOBHS, TO €CTh JICKTPOHBI
35%3p°

V. ®ocdop - nemeramn. Ilockonpky B mocienHee MOAypoBHEM B artome (ocdopa, KOTOpBINA
3aIoNHseTCA AMEKTPOHAMH, P -1I0AYpOBeHb, Dochop OTHOCUTCS K CEMEMCTBY p-3JIEMEHTOB.

V1. Beicimii okcun hocdopa P,Os nposiBiisieT cBoCTBa KUCIOTHOTO OKCUAA. [ MIpOKCH I, KOTOPBIi
COOTBETCTBYeT BhIcuieMy okcuny, HzPO,, mposiBiser cpoiictBa kucioThl. lloaTBepaum yka3zaHHBIE
CBOWCTBA YpaBHEHHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUil.

VII. CpaBHUM HeMmeTalIM4ecKue cBoWcTBa (ocdopa co CBOWCTBAMH 3JIEMEHTOB-COCEACH 3a
[IEPUOJIOM U MTOATrPYIIION.

Cocenom ¢ochopa no noarpynmne sipisiercss azor. Cocensmu docdopa 3a MEepUOIOM SABISETCS
kpemauid 1 Cepa. Hemerammnueckue CBONCTBa aTOMOB XMMHMYECKHX 3JIEMEHTOB TJIABHBIX MOJTPYIII C
POCTOM MOPSAIKOBOTO HOMEPA PACTyT B MEPUOJIAX U CHIKAIOTCS B rpynmax. [loaToMy HemeTalindeckue
cBoricTBa pocdopa Gosee BEIpaXKEHBI, YeM y KPEMHHS U MEHEE BBIPAXKEHBI, UEM Y a30Ta U CEPHI.

1. Ilo naany nath xapakrepucTuky 3 xummuuyeckum 3jiemeHTaMm Ilepuoguyeckoii cucrembl
.. MenneneeBa.

@®opMma npeaocTaBaeHHs pe3yJibTaTa

BrinosiHeHHOE yIIpakHEHKE

Kpurepun oueHKH: OIEHKa MHAMBHIYAJIBbHBIX 00pa30BaTENIbHBIX JTOCTIKEHUH MO pe3ylibTaTaM
TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTeCTallMM MPOU3BOAUTCS B COOTBETCTBUU C
YHUBEPCAIBHOMN LIKAJIOMN:

[TponenT KauecTBeHHast ~ OleHKAa  WHAWBUIYAIbHBIX
pE3yJIbTATUBHOCTH | 00pa30BaTEIbHBIX TOCTHKECHUI
(MpaBUIIBHBIX
OTBETOB)
Oas (0OTMETKA) BepOaIbHBIN aHAJTIOT
90 +~ 100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 +79 3 YJIOBJICTBOPUTEIILHO
MmeHnee 70 2 HE yJIOBJIETBOPUTEIIBHO




Tema 1.4. Bona. PacTBopbl. DJIeKTPOJIUTHYECKAS JUCCONMALUS
IIpakTnueckoe 3ansaTHe Ne 2

Pemenue IKCIMIEPUMEHTAJBHBIX 3a/1a4 IO TEME ((3JICKTp0JII/ITI/l‘leCKaSI AUCCOLIMAIIU S

Hean padorbi: O6001IEHNE MaTepraia 10 OCHOBHBIM MOJIOKEHUSAM TEOPUU DIEKTPOTUTHUECKON
JUCCOLMAIUU U TEeHETUYECKOM CBSI3U HEOPTaHUMYECKUX BEILIECTB

Beinosinus patdory, Bel Oyaere:
YMETh:
- COCTaBIIATh YPaBHEHUS PEAKINI B MOJICKYISIPHOM, HOHHOM M KPaTKOM HOHHOM BH/JIC;
- 110 TaOJIMIIE PACTBOPUMOCTH OIPEACIIATh WIBHBIE JICKTPOIUTHI U CIadbIe.
MarepunanbHoe obecrnieyeHue:
KoHncnekT nekiuii, Tabiuia pacTBOPUMOCTH.
3aganue:
1. [IponenaiiTe peakuyu MEXIy pacCTBOPAMH:
2. [Tonb3ysch NMEIOIMUMUCS PEaKTHBAMH, OCYIIIECTBUTE PEAKITUH, CXEMBI
3. [Tonb3ysich UMEIOUTUMUCS PEAKTUBAMHU, TIOTYYUTE
4. OcyuiecTBUTE MPEBPAILCHUS

Xoa paboThbI:

OO6opynoBaHHe U PEAKTHBBI: IITATHB C MPOOMPKAMHU, CIIUPTOBKA, TIPOOUPKOIEPAATENb, PACTBOPHI
H2S04, HNO3, HCI, NaOH, CuCl2, CaCl2, FeCI3, Na2CO3, K2C0O3, AgNO3, Zn(NO3)2, CuSO4,
Fe2(S04)3, BaCl2, NaCl.
[lepBbliii BapraHT BHIIOIHSET U3 KAXI0H 3aa4u pUMep, a BTOpoil — mpumep O.
1. [IponenaiiTe peakuyu MEXIy pacCTBOPAMH:
a) Na2CO3 u HNO3, NaOH u CuCl2;
0) K2CO3 u HCI, Fe2(S0O4)3 u NaOH,;
Hanummre ypaBHEHNE XUMHUECKUX PEAKIINI B MOJIEKYJISIPHOM, IMOJTHOM U COKPAILIEHHOM HOHHOM BHJIE.
2. [lonb3ysch NMEIOLUMUCS PEaKTUBAMM, OCYIIECTBUTE PEAKIIUH, CXEMbl KOTOPBIX MPUBEICHBI HUXKE:
a) Ba2+ + SO42- — BaS04|
6) H+ + OH- — H20
Hanumvre ypaBHeHHE XUMHUYECKOW PEAKIIMN B MOJIEKYJISIPHOM, ITOJTHOM M COKpPALlIEHHOM MOHHOM BHJIE.
3. [Tonp3ysich UMEIOUTMMUCS PEAKTUBAMU, TIOJTYyYHUTE:
a) xJopuJ cepedpa
6) runpoxcun meau (II)
Hanummre ypaBHEeHHE XUMHUYECKOUN peaKIIui B MOJIEKYJISIPHOM, IIOJTHOM M COKPAILIEHHOM HOHHOM BHJIE.
4. OcymecTBUTE MPEBPALICHUS:
a) cynbdar meau (II) — oxcua menu (1I)
0) xmopun xenesa (III) — oxcua xeneza (I11)
Hanumure ypaBHEHME XUMHUYECKUX PEAKIIHIA.
[To utoram npoBeIEHHBIX OIMBITOB 3aIOJIHUTE TAOIUILY, CIETATe BHIBOJ.

dopma npeaocTaBieHus pe3yJibTaTa

BrinosiHeHHOE yIIpakHEHNE

Kputepun oumeHKH: OICHKAa WHAMBUAYAJIBHBIX OOpa30BaTENbHBIX JOCTIKEHUN MO pe3ylbTaTaMm
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXYTOUHOM aTTeCTallMM MPOU3BOAMTCS B COOTBETCTBUU C
YHUBEPCAJIBHOU IIKAJION:

[TponeHT KauecTBeHHast  OIeHKAa  WHAWBHIYAJIbHBIX
pe3yNbTaTUBHOCTH | 00pa30BaTeIbHBIX TOCTHKEHUHN
(TpaBWIIBHBIX
OTBETOB)
6amn (oTMeTKa) BepOaTbHBIN aHAIOT
90 +~ 100 5 OTJINYHO
80 + 89 4 XOpOIIO




70 =79

YAOBJIETBOPUTEIBHO

MmeHee 70

HE yJIOBJIETBOPUTEIILHO




Tema 1.6 Xumuueckue peakuuu
IIpakTnueckoe 3ansaTne Ne 3

Pacuyer ckopocTeil XMMHUYECKUX peaKIUil. YIPaskKHeHHs HA cMellleHne XUMHYeCKOT 0
paBHoBecusi. CocraBiienne ypapHenuiit OBP metonom ajiekTponHoro 6ananca. Onpenesienne
OKMCJINTeEJIell M1 BOCCTAHOBHUTEJICH,

Leab padoThI: PacCYNTHIBATH CKOPOCTH; ONMPEIEISITh 3aBUCIMOCTh CKOPOCTH PEAKITMH OT Pa3HbIX
(bakToOpoB; OMNpENeNATh YCIOBUS NPOTEKAaHUS pEaKIHil B HYXHOM HaIpaBlIEHUU. YPaBHHUBATH
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU; OTPEACIISATh OKUCIUTEIh U BOCCTAHOBUTEIb.

Bbinosinus padory, Bel Oynere:

ymemy:

—  paccyuThIBATh CKOPOCTh PEAKIIHIA;

—  OMPEeNATh 3aBUCHMOCTh CKOPOCTH PEAKITUH OT Pa3HbBIX (DaKTOPOB;

—  OMpeAeNATh yCIOBHS MPOTEKaHUS peaklUid B HY>)KHOM HallpaBJICHUH;

—  ypaBHHBATh OKHCIHTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKIIHH,

—  ONpeNeNATb OKUCIUTETh U BOCCTAHOBUTEIIb.

MaTtepuajbHoe obecneyeHue:

Ta6nuua [[.M. MeHnneneeBa, KOHCIICKT JICKIUH.

3aganue:

l. KousniekTuBHasi padora (3aga4um 1J1s1 COBMECTHOIO pPelleHnsi):

1. Paccuuraiite ckopocts peakuun Nypy + O @2NO(rs), ecnu konnentpamus O, 3a 10 ¢
u3mensiercs ot 20 Moub/n 10 30 MOJb/N1. YBEIHMUMBACTCS WIIM YMEHBIIAETCS CKOPOCTh PeaKkIuu?

2.  PaccuuTaiiTe, Kak U3MEHUTCS CKOpOCTh peakiuu 25032 2S0,, ecnu

a) konueHTpauus SOz ¢ 1 MONB/T yBEIHMUUTCS A0 3 MOJIB/II;

6) Temmeparypa cuusutcs Ha 30°C (TemiepaTypHbIi Kodddurment y=2).

3. VYkaxwure, kakue (akropsl (Temieparypa, IaBlieHHE, KOHIIEHTPallMH) U KakuM oOpa3oM
(TIOBBICUTH WJIU TIOHU3WUTH) HYKHO W3MEHHUTb, YTOOBI CIIBUHYTH BIPABO XHUMHYECKOEC PAaBHOBECHE
CUCTEMBI:

N2 (ra3)+3H2 (raz) 2 2NH3 (ra3) (AH =- 88 K}l)K/ MOHB).

1. CamocrosiTesibHas padoTa (3a1a4u /151 CAMOCTOSITE/ILHOTO PelleHNs):

1. Paccumraiite ckopocth peakuuu 2C + O; 2 2CO, ecnu koHueHTpauus Oz 3a 5 ¢ u3MeHsiercs oT
20 MOIB/T 10 5 MOIB/T. Y BEeTUUMBAETCS UM YMEHBIIIAETCS CKOPOCTh peaKIuu?

2. Paccuuraiite, kak n3ameHurcs ckopocts peakuuu 2C + O, 2 2CO, ecnu:

a) KOHILIEHTPALIUIO KHCIOPO/Ia YBEIUYUTH C 2 MOJB/JI 10 5 MOJB/JI;

0) TeMriepaTypy CHU3HTH C 60°C no 20°C (TemreparypHbIil KO3((ULIHEHT CKOPOCTH ITOW peaklun
TPUHSATD Y=2).

3. VYkaxwure, kakue (akTopbl (Temreparypa, OaBICHHE, KOHIICHTPAMH) W KaKkuM 00pa3oM
(TIOBBICUTH WU TIOHU3UTH) HYKHO U3MEHUTh, YTOOBI CIIBUHYTH BIPABO XUMHUYECKOE PAaBHOBECHE
CUCTEMBI:

CH;+ 202 > CO; +2H,0  (AH =— 880 x/[/M0I1b).

4.  MeToaoM 3IEKTpOHHOTO OanaHca paccTaBbTe KOI(PPHUIMEHTH B YPaBHEHUSX OKUCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEaKIINM:

C+H,=CH,4

Hg(NO3), =Hg + NO, + O,

K2MnO4 + H,0 = KMnO,4 + MnO; + KOH

K,S03; = K»,SO,4 + KsS

Zn + KNO3 + KOH = K3Zn0O; + NH3 + H,0

Ag,0 =Ag + O,

®opma npeacTaBiaeHusl pe3yJabTara:
BrimmonHenHbIe YIIpa)KHCHUA U MPOU3BCACHHBIC PACUCTHI.



Kpurtepuu oumeHkH: OICHKAa WHIMBHIYaJIbHBIX 00pa30BaTENbHBIX JOCTIXEHHN MO pe3yiabTaTaM
TEKYIIET0 KOHTPOJIA YCIIEBAEMOCTH W IPOMEXKYTOYHOM aTTECTALMHM MPOM3BOAMUTCA B COOTBETCTBUU C
YHUBEPCAIbHOM IIKAJION:

[porneHt KayecTBeHHast ~ olleHKa  HMHIUBUAYaJIbHBIX
PE3yIBTaTUBHOCTH | 00Pa30BATEIbHBIX JOCTHKCHUN
(TpaBUITBHBIX
OTBETOB)
Oayu1 (OTMETKA) BepOaTbHBIN aHAIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 ~79 3 YAOBJIETBOPUTEIBLHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO




Tema 1.4 Boxa. PacTBopbl. DileKTPOIMTHYECKAS] UCCOLUALMS.

JlabopaTopnasi padora Ne 1
Peaknuu nonHoro oomena. UcnbiTanue pacTBOpoB coJieii HHAMKATOPaAMHU.

Heabp paGoThi: onpenensTb Cpeay pacTBOPOB BEIIECTB; COCTaBJISATh YpaBHEHHUS peaklHil B
MOJIEKYJISIPHOM ¥ MOHHOM BH/JIE; IPOBOAMTH PEAKLIUU B3aUMOJIEHCTBHUS COJIEH C KUCIIOTaMH, LIEI0YaMU U
MEXy COOO.

Beinosinus patdory, Bel Oyaere:

ymemy:

— OIIpEAEIIATh XapaKTeP CPEbl B BOJHBIX paCTBOPAaX HEOPTAaHUYECKUX COEINHEHUM.

MarepuajibHoe o0ecnieyeHue:

PeakTuBHBIN IITaTUB ¢ HAOOPOM PEAKTHBOB (IIENOYM, KUCIOTHI, COJH), HHAMKATOPHI, MPOOUPKH,
MUTIETKH, MPOMbBIBAJIKA C IUCTUINIMPOBAHHOMN BOJIOM.

3ananmue:

1. BcnoMHUTh npaBuiia mo TeXHUKe 0€30MacHOCTH MPHU MPOBEACHUH JTa00PaTOPHBIX paboT.

2. [IpounTaTh HHCTPYKIIHIO 11O MIPOBEJCHUIO OTIBITOB.

3.1IpuroToBUTH HEOOXOAUMYIO XUMHUECKYIO TIOCYAY ¥ 000pyI0BaHHE JIJIsl IPOBEACHUS OIBITOB.
4.1IpoBecTH OIBITHI.

5. OdopmuTs 1abopaTopHyto padoTy.

Xoxa padoThI:
Onvim Ne 1. Bzaumooeiicmeue Kuciom u 0CHOBAHUIL (PeaKyus Hempaiuzayuu).

[Topsnox BeIMONMHEHUS PAaOOTHI:

1. Hamnefite B mpobupky 5-10 xamens pactBopa menoud u 1-2 xammm pactBopa ¢eHolTaienHa.
Habmroaiite n3meHeHue 1BeTa.

2. Barem nobGasnsiite mo 1 kame pactBopa kuciaoTel (HCl wim HySO,), BeTpsixuBas mpoOUpKy.
OTMeThTe U3MEHEHHE 1[BETa C MAJTMHOBOTO 0 OECIIBETHOTO TIOCTIE MPUOABIEHUsI HEKOTOPOTO KOJIHMUECTBA
KHUCJIOTBI.

3. [Touemy pacTBOp oOecIBETHIICS HE Cpa3y?

4. Hanumwte ypaBHEHHE PEaKIIUU B MOJIEKYJISIPHOM U HOHHOM BHUJIE.

5. CnenaiitTe BBIBOJ O TOM, YTO 00pa3yeTcs B pe3yabTaTe Peakiuu HeUTpann3auim.

Onvim Ne 2. Jleticmeue na pacmeopul coeil pacmeopamu ujeioueil.

[TopsiTOK BBIMTOTHEHUS OTIBITA!

1. B omny npobupky Haneiite 5-10 kamens pactBopa conu xenes3a (I11)-(FeCls), B npyryro conu
meau (11)-(CuSQy).

2. B 06e npobupku 1o KarisM npunuBaiite pacteop mieiaoun (KOH uiu NaOH).

3. HaGmronaiite oOpazoBaHue 0caakoB Oyporo u roiy0oro mera.

4. Hammummmte ypaBHEHUs peakiiii B MOJIEKYISIPHOM U HOHHOM BHJIE.

5. Cnemnaiite BBIBOZ O B3aUMOIEHCTBUU COJIEH CO MIETOYAMU.

Onovim N 3. Jleiicmeue Ha pacmeopsl coieli pacmeopamu KUucjiom.

[TopsiTOK BBHIMOTHEHUS OTIBITA!

1. B mpobupky Haneiire 10 xanens pactBopa coasl — kapooHata Hatpusi Na;COs.

2. Jlo6aBbTe o karmisaM pactBopa kuciaoTsl (HCI wu H,SO,).

3. HaOmroaiiTe BBIJIEJIEHUE ra3a.

4. HamucaB ypaBHEHHUE peaKIMM B MOJIEKYJISIPHOM M MOHHOM BHUJE, OOBSICHUTE, MYy3bIPbKH KAaKOTO
rasa BBIIEIISIFOTCS.

5. CnenaiiTe BBIBOJ O B3aUMOJICMCTBHUH COJIEH C KHCIOTAMU.

Onvim Ne 4. Bzaumooeiicmeue coneii medxcoy coooi.
[TopsiTOK BBIMOTHEHUS OTIBITA!
1. Hanetite B mpobOupky 2-3 kamau pactBopa coniu Pb(NOgs), (Pb(CH3COO),) u npuneiite 1-2
Karuti pactBopa noauaa kanus Kl. Habmogaiite o6pasoBanme xentoro ocaaka noauaa ceunia (11) Pbl,.



2. HanummmuTe ypaBHEHHE peakIMM B MOJICKYJSIPHOH M HOHHOM (Qopmax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCATKOB U UCXOJHBIX PACTBOPOB U HA3BAHUS BEIECTB.

3. Cnenaiite BBIBOJ] O B3aUMOJCHCTBUU COJIEH.

Onvim Ne 5. /leiicmeue pacmeopoe coneii, Kuciom u uieaoyei na unoukamopwt. I'uoponus
conei

[Topsnox BeIONMHEHUS PAaOOTHI:

1. Ha moiocky yHUBEpCalbHON WHIUKATOPHOW OyMaXKW HaHECHTE 1O | Karjie pacTBopa COJITHON
wn cepuoit kuciotel (HCI, H,SOy), pactBopa mienoun (KOH win NaOH) 1 aucTHIIMPOBaHHOM BOIBI.
OtmertbTe 1BET, 3anuimmre B Tabnuiy. [lo mkane yHWBepcaabHOW WHIMKATOPHON OyMaru ompeneiuTe
3HaueHue PH pacTBOPOB, 3aMUIINTE B TAOJIHUILY.

2. B omHy mpoOupky HayieWTe 5 Kamenb KUCIOTHl (JIF000#), BO BTOPYIO MPOOUPKY 5 Kareib
pacTBopa LIENO0YH, B TPETHIO AUCTUIUIMPOBAHHBIN Bofbl. JJo0aBbTe BO Bece mpobupku HemHoro 1. HoO u
no 1-2 xammm pactBopa peHondransenna. OTMEThTE IIBET PAaCTBOPA. 3aIUILUTE B TAOJHILY.

3. Ha mosocky yHuBepcanbHON MHIMKATOPHO#N Oymakku HaHecute 10 1 karute pactBopa Aly(SOy)3
(FGC|3, F82(804)3, FESO4), pacTBopa Na,CO3 (KzCOg, N&CHgCOO) M pacTBoOpa NaCl (KC|, N&2804).
OtmertbTe 11BET, 3anmuimmrTe B Tabnuiy. [lo mkane yHUBepcaabHOM WHAMKATOPHOW Oymaru ompeneiuTe
3HaueHue PH pacTBOpOB, 3alULINTE B TAOJIULLY.

4. Cnenaiite BbIBOJ O JCHCTBUU pPacCTBOPOB BEILIECTB HA MHAUKATOPBIL, ONPEAEIUTE PEAKIIUIO CPE/Ib
pacTBOpOB, YUMUThIBas, 4To pu PH = 7 — cpena HelTpanbHas, ipu PH>7 — cpena wmenoynas, a npu pH<7
— cpefa Kuclnas. 3aroIHUTE TOCTIEAHUNA CTONI0e1 TaOIUIIbI.

5. Ilo 3HaueHuIO cpelibl paCTBOPOB 3AMOJIHUTE B TAOJINIIE CTPOKH CTOJIOLA, YKA3bIBAIOIIETO HA LIBET
uHauKaTopa ¢deHondranenHa B pactBopax coneil. [loarBepante cBou BBIBOJBI ONBITHBIM MyTeM. B Tpu
NpOOUPKHU HAJEWTE MO 5 Kareilb pacTBOPOB COOTBETCTBYIOMIMX COJICH, HCIOJIB3yeMbIX B II. 3. JloOaBbTe
BO Bce npoOupku HemHoro 1. HoO u no 1-2 xaruu pactBopa penondranenna. OTMeThTe IBET pacTBOpa.

6. Hanumure ypaBHEHUS 3JIEKTPOJUTHUECKON AUCCOMALIMU KayKJIOTO U3 BELLECTB.

7. OObscHUTE, MPHUCYTCTBUEM KaKWX HOHOB OOYCIOBJIGHBI KHCIasi cpela W MIeNIoYHas cpena
pacTBOpPOB.

8. Hamumure ypaBHEHUs peakiyii THIpoIn3a cojei B MOJEKYISpHOM U MOHHON GopMax.

Tabnuma HaOnroAeHUN:

®dopma npegocTaBJieHus pe3ybTaTa
(Otuet o mponenanHo#i paboTe, BHIBOABI HA KAXKIBIA OMBIT, 3aI0JHEHHAs Ta0JMIIa, BHIBOJ 10 BCe
nabopaTopHo padbore)

[{BeT nnukaTopa pH pactBopa
(mo mkanme yHHUBEP.
WHJIUKAT. OyM.)

PactBop
BEILIECTBA ®deHongranens YHuBepcaabHbIi

Cpena
pacTtBopa

HCI (H,S0,)

KOH (NaOH)

H,O

Al3(SO4)s (FeCls)

Na,CO;

NaCl (Na,SOy)

Kpurtepuu oueHkM: olleHKAa MHAWBUIYAIBHBIX 00pa30BaTENbHBIX JOCTHXEHUH MO pe3yiabTaTraM
TEKYIIEro KOHTPOJIS YCIEBAEMOCTH W NPOMEKYTOYHOM aTTeCTallMd MPOU3BOJMUTCS B COOTBETCTBUH C
YHUBEPCAJIBHOU IIKAJION:

ITponent KauecTBeHHast ~ OleHKa  WHANBUAYAIbHBIX
pe3yIbTaTUBHOCTH | 00pa30BaTENbHBIX JOCTHKCHAN
(MpaBUIIBHBIX
OTBETOB)
6amn (oTMeTKa) BepOaTbHBIN aHAIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIO




70 +79 3 YIOBJIETBOPUTEILHO
menHee 70 2 HE YJIOBJIETBOPUTEIHHO

Tema 1.5 Kinaccupukanusi HeOpraHu4eckux coeJMHHEeHNH 1 UX CBOiicTBa

JlaGoparopHasi padora Ne 2
KauecTBeHHBbIE peakIIuM HA XJIOPUA-, CYJb(AT-, CWINKAT- U KApOOHAT- HOHBI.

Henabp padoThbl: HAYYUTHCS COCTABISATH YPAaBHCHHS PEAKIM B MOJCKYJISIPHOM U WOHHOM BHJIE;
MIPOBOANTH PEAKIMKM B3aMMOJCHCTBHS COJIEH C KUCIOTAaMU U MEXAYy COOOH; MPOBOJIUTH KaueCTBEHHBIC
peaKiuy B3auMOACHCTBUS HA Ha XJIOPHI-, CYIb(aT-, CHIHKAT- U KapOOHAT-aHUOHBI.

Boinosinus padory, Bel Oyaere:

YMETh:

— COCTaBJISITh YPaBHEHUS pEaKLIUii B MOJIEKYJISIPHOM  HIOHHOM BHUJIE;

—  TIPOBOJUTH PEAKIIMU B3aUMOJCUCTBUS COJICH C KHCIOTaMHU U MEXIYy COOOM;

—  TPOBOAHWTH KAa4eCTBEHHBIC PEAKIMU B3aMMOJCHCTBHS Ha Ha XJIOpUI-, Cylnb(dar-, CHIIMKAT- U
KapOOHAT-aHUOHBI.

MarepuanbHoe obecrneyeHue:

PeaxkTuBHBIN mITaTUB C HAOOPOM PEAKTUBOB (II[ET0YU, KUCIOTHI, COJIN), TPOOUPKHU, TUTIETKHU.

3aganme:

1. BcnoMHuUTh nipaBuIia Mo TeEXHUKE 0€30MMaCHOCTH MIPH MPOBEICHUN Ja00OPATOPHBIX padoT.
2.1IpounTaTh HHCTPYKIIMIO IO TPOBECHHUIO OIBITOB.
3.IIpUroToBUTH HEOOXOAMMYIO XHMHYECKYIO TIOCYAY U 000pYyIOBAaHUE JIJIS TIPOBEACHUS OTIBITOB.
4.1IpoBecCTH OMBITHI.
5. OdopmuTts 1adopaTopHyro padoTy.
6.

Xox pa0doThI:

Onvim Ne 1. Oonapysrcenue xnopuo-anuona Cl™.
[TopsiI0K BBITOHEHUS OTIBITA:
1. Haneiite B mpobupky 2-3 karu pactBopa conu NaCl (KCl wmu pactBopa cosisiHONH KHCIOTHI
HCIl) u mpuneiite 1-2 karum pactBopa HuTpara cepeopa AgGNO;. HaGmronaiite oOpa3oBaHue 0enoro
TBOPOXKHCTOTO ocajika xiopuaa cepeopa AgCl.
2. HamumuTe ypaBHEHHE peakIMM B MOJEKYJISIpPHOM M HMOHHOM Qopmax, OTMEThTE LBETa
00pa30BaBIIMXCS OCAJIKOB M HCXOAHBIX PACTBOPOB M Ha3BaHUS BEIIECTB.

Onovim Ne 2. Oonapyxcenue cyrvpam-anuona SO,%.

[TopsI0K BHITOTHEHUSI OTIBITA:

1. Hanelite B mpoOupky 2-3 Kamiud pacTBOpa, COAEpKaIIero cyibdar-aHHOH S04% (NaySOy,
ZnS0,, FeS04, HySO4 u T.1.) m npuneiite 1-2 kamau pactBopa xiopuaa Oapust BaCl,. Habmronaiite
o0pa3zoBaHHe 6e0ro KPUCTATMIECKOT0 ocajika cyibdara 6apus BaSO,.

2. Hanumure ypaBHEHHE peakIMM B MOJEKYJISAPHOM M HOHHOW (opmax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAJIKOB M UCXOAHBIX PAaCTBOPOB M Ha3BaHUS BEIIECTB.

Onvim Ne 3. O6napyscenue cunukam-anuona SiOg”.

[TopsI0K BHITOTHEHUSI OTIBITA:

1. Haneiite B mpoOupky 2-3 Kamid pacTBOpa, COAEPIKAIIEro CHIIMKAT-aHUOH SiOs* (NaySiOs,
K,SiO3 u T.11. vt KIieit CHITMKATHBIA KaHIEeMApCKuil) u npuiieiite 1-2 kammu pactBopa consiHoit HCI wmu
cepHoii kuciotel HpSO4. Habmromaiite oOpazoBanue kpemMaueBoit kuciotel HoSiO3 B Bue cTyqHs Win
OEeJBIX XJIOTbEB.

2. HanummuTe ypaBHEHHE peakIMM B MOJICKYJISIDHOH M MOHHOH QopMax, OTMEThTE IIBETa
00pa30BaBIIMXCS OCAIKOB M UCXOAHBIX PACTBOPOB U HAa3BaHUS BEIIECTB.

Onvim Ne 4. Oonapyscenue kapoonam-aHuona CO5>.



[TopsiTOK BBIMOTHEHUS OTIBITA!

1. Haneiite B mpoOupky 2-3 Kamiu pacTBopa, COAEpIKalero kKapOoHaT-aHHOH COs> (Na,COs,
K,COs3, NaHCO;3 u 1.11.) u npueiite 1-2 xarmmu pactBopa cossiHod HCIl mmm ceproit kuciorsr HySO4.
HaGmronatiTe BhIienieHre mMy3bIpbKOB Ta3a. Kakoii ras BeiaenseTcs?

2. Hanumure ypaBHEHUE peakIMK B MOJIEKYJIIPHOW M HOHHOU ()opMaxX, OTMETHTE [BETa MCXOTHBIX
1 00pa30BaBIINXCS PACTBOPOB U Ha3BaHUS BEIIECTB.

@dopma npeaocTaBiaeHHs pe3yJibTaTa

Otder o mpojenanHoi padoTe, ypaBHEHUE PEaKIIMU B MOJEKYJISIPHOW U HOHHOW (hOpMax, BBEIBOJIBI
Ha Ka)/IbIi OIBIT, BEIBOJI IO BCel 1abopaTopHOil padboTe.

KpuTepuu oueHKH: OLIEHKA WHIWBUIYaTbHBIX 00pa30oBaTEeNbHBIX TOCTIKEHHUH MO pe3ylibTaTaM
TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH W MPOMEKYTOYHON aTTECTAllMM MPOU3BOAUTCS B COOTBETCTBUU C
YHUBEPCAIbHOM IIKAJION:

[Tponent KauecTBeHHast ~ OleHKAa  WHAWBUAYAIbHBIX

pe3yIbTaTUBHOCTU | 00pa30BaTeNbHbIX JOCTHKEHUN
(MpaBUIIBHBIX
OTBETOB)
Oasn (0OTMETKA) BepOAIbHBIN aHAJIOT

90 + 100 5) OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJICTBOPUTEIILHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO




Tema 1.6. Xumnueckue peakuuu

JlaGoparopHasi padora Ne 3

Onpenaenenue cpea pacTBOPOB Pa3JIMYHBIX KJIACCOB BelIeCTB € MOMOIIbI0 PA3JINYHBIX
HHIUKATOPOB.

Llenv pabomwi: onpeneneHue pH pacTBOpPOB KHUCIIOT, OCHOBAaHUM U COJIEH pa3IMYHBIMM METOJAMH
(pacTBOpHl HMHIMKATOPOB, YyHUBEpCAJlbHAasg WHIUKATOpHAas Oymara); H3y4eHHE HEKOTOpPHIX CBOMHCTB
BOJHBIX PAaCTBOPOB COJICH, CBS3aHHBIX C MPOILECCOM THAPOIIN3a, ONMPEACTUTh, OT KaKuX (DaKTOPOB U Kak
3aBUCHT INIyOUHA THIPOJIU3A.

Beinosinus patdory, Bel Oyaere:
YMETB!
Onpenensats pH pacTBopoB,;
—  Omnpenenenue pH pacTBopa npy NOMOIIY YHUBEPCAIbHON HHANKATOPHON Oymary;
—  Ompenensarp Peakiuro cpenbl pacTBOPOB pa3IMUHBIX CPETHUX COJIEH;
—  OmnuceIBatk cityyau MOJIHOTO T'HIPOJIN3A.
MarepuanbHoe obecrnieyeHue:
PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB (ILIEI0YH, KUCIOTHI, COJIN ), IPOOUPKH, TUIETKH.
3ananne:
7.BcrioMHUTB IpaBuIIa O TEXHUKE 0€30IMaCHOCTH MPH NPOBEICHUH J1a00paTOPHBIX padoT.
8. [IpounTaTh HHCTPYKIIHIO 11O MPOBEJCHUIO OTIBITOB.
9. [IpuroToBUTH HEOOXOAUMYIO XMMUUYECKYIO IOCYly U 000pYJOBaHUE JUIsl IPOBEACHNUS OIBITOB.
10. [TpoBecTH OMBITHI.
10. Opopmuts nabopatopHyro padoTy.
Xoa paéoThl:
Ocnoenbvie nonamusa: NOHHOE TIPOU3BEIEHUE BOIbI, BOJOPOIHBIN MoKa3aTesb cpensl pH, ruaponus.
PeakTussbi:
1. 0,1 1. pactBOp comnstHOM kucnotel HCI;
2. 0,1 1. pactBop runpokcuaa Hatpust NaOH;
3. 6ydepnsie pactBopsl ¢ pH 5,0 u 8,0;
4. xnopun xkanus KCI kpucrannuyeckuii;
S.cynbdar amomunus Al2(SO4)3 kpuctanindeckui;
6.cmummkar Hatpust Na2Si03 KpuCTaUTMYEeCKHiA;
7. anerat Hatpuss CH3COONa kpucTamIniecKui;
8. arerat ammonuss CH3COONH4 kpucTamimyeckuii;
9. 0,5 M pactBop kapboHnara Hatpust Na2CO3;
10. 0,5 M pactBop cynbdara amromuans Al2(S04)3;
11. pacTBOpHI (peHONAPTATIEHHA, TAKMYyCa, METHIOBOTO OPaHKEBOT0, METUIIOBOTO KPAaCHOT'O;
12.yauBepcanbHasi HHANKATOpHAs Oymara.
BcnomorareJsibHOe 000py10BaHue:
1. npobupku;
2. CTEeKJISTHHAs MAJI0YKa.
OmnbiT Nel. BusyanbHo-koJiopuMerpuueckuii meroa onpenenenus pH pacrBopa.
CylecTBYIOT pasziuuHble MeToAbl ompeneneHuss pH pactBopoB. OZHMM U3 METOJOB SIBISETCS
KOJIOPUMETPUIECKAN METOJl, OCHOBAaHHBI Ha TMPUMEHEHHWW pPEareHTOB, KOTOPhIE M3MEHSIOT OKPACKy B
3aBHCUMOCTH OT KOHIIEHTpallud HMOHOB BojOpona. Takue peareHTbl HA3bIBAIOT KUCIOTHO-OCHOBHBIMHU
uHAnkaropamu. OHM TPEACTaBISIIOT COOOH ciabble OpraHMYecKUEe KHUCIOTHI MM  OCHOBAHH,
HE/IMCCOLMUPOBAHHbBIE MOJIEKYJIBI U MOHBI KOTOPHIX MMEIOT Pa3HyI0 OKPAaCKy MPH Pa3IHYHBIX 3HAYEHUSIX
pH. UnaTepBan pH, B KOTOpOM MHAMKATOP MEHSIET CBOIO OKPacKy, Ha3bIBalOT MHTEpBaIoM pH mepexona
OKpAacKy MHIUKATOPA.
Hanpumep, paBHOBecHs! HOHU3ALMHK JTaKMyca U (peHoN(TarIenHa B pacTBOPAaX MOTYT ObITh NPEICTABIICHBI
CIICAYIOIIMMHU CXEMaMH:



https://pandia.ru/text/category/vodorod/
https://pandia.ru/text/category/bufer/
https://pandia.ru/text/category/alyuminij/

a) TJaKMycC:
0) penondraneun:

PaBHOBecue nuccornuanum MHAMKATOPAa MOXKET CMEIAThCsl O/ ACMCTBUEM KUCIOT WJIM OCHOBAHUM
BJIEBO WJIM BIIPABO COOTBETCTBEHHO. Tak, B pacTBOpe JlakMyca B uHTepBajie 3HaueHuit pH ot 0 10 5,0 (1o
WHTEpBaJla TEpexo/ia) B pacTBOpe OyAeT MpeBaIMpOBaTH NPOTOHUPOBAHHAS (GOPM UHAMKATOPA, H
pacTBoOp okpacutcs B KpacHbIid 1BeT. [Ipu pH > 8,0 (3a uHTEpBajoM mnepexoa) B pacTBOpe B OOJIbIIEM
KOJIMYECTBE MPUCYTCTBYIOT JCMPOTOHUPOBAHHBIC YACTUIIBI HHANKATOpPA W PaCTBOP HMMEET CHHIOIO
okpacky. B uHTepBaie mepexola W MPOTOHUPOBAHHAS, U JEHPOTOHUPOBAaHHAs (OPMBI HHIUKATOPA
MPUCYTCTBYIOT B COM3MEPUMBIX KOJIMYECTBAX, MO3TOMY PACTBOP MMEET MPOMEKYTOUHYIO OKpacKy, TO
ectb (QuorneroByro. ComocraBisisi AEMCTBHE HCCIENIyeMOr0 pacTBOpa Ha paziUYHbIE WHIUKATOPHI
HETpyaHO omnpenenuts pH uccaexyemoro pacteopa (cMm. Tadu. 1).

Taﬁ.lmua 1. I/IHTepBaJIbI nmepexoa OKpaCKu HEKOTOPLIX KHUC/JIOTHO-OCHOBHBIX HHIUKATOPOB

Okpacka 1o Okpacka B Okpacka 3a
Nurepsan pH p p p
WNuaukatop WHTEpBaJa WHTEpBaJe UHTEPBAJIOM
nepexo/ia OKPacKH
repexojia nepexoja nepexoja
METHJIOBBII o o o
o 3,144 KpacHBII OpaH>KEBBIN OPaHKEBO-KEJTHIN
OpaHXEBBIN
METHJIOBBII . o o
. 44 -6,2 KpacHBI OpaHKEBbIN JKEJITHIN
KpaCHBIH
JAKMYC 5,0-8,0 KpacHBIN (buoneToBBIN CUHHUUI
dheHnondTaneuH 8,0-9,8 O€eCLIBETHBIN 0JIeTHO-PO30BBIN MaJIMHOBBII

Jljig mpoBeIeHUs SKCIIEPUMEHTA MOIYUYHUTE y MPEenoiaBaTes uccienyemslii pactsop. Bozsmure 4
npobupku. [TomecTure B KKyt NpoOUpPKY OAMHAKOBOE Kon4uecTBO (2-3 cMm3) pacTBopa U 100aBbTE 1O
Karuie pacTBOPbl UMEIOIIUXCS MHAUKATOpOB. OTMEThTE IIBET pacTBOpa B KaXKA0i npodupke. Pe3ynbrarsl
uccienoBanuii ohopMute B BuAe Tabnuibl. Ha 0cHOBaHWYM MOTYyYEHHBIX TaHHBIX OMPEAeTUTe 3HAUCHUE
pH BbIIaHHOTO pacTBOpAa.

Tab6auna 2. Pesyabrarsl ncciaenosanusi pH pacteopos

Oxkpacka IHopsimox pH uccnenyemoro

Nupukarop HACCIENYEMOTO BesmurHbl pH pacTtBopa
pacTtBopa pacTBopa

MeTunoBsliit

OpaH>KEBBIN

MeTunoBslit

KpaCHBIN

Jlakmyc

denondranenn

OnbiT Ne2. Onpenenenne pH pacTBopa npu noMoumm yHuBepcaabHON HHIMKATOPHOM
Oymarmu.

PH uccnenyeMoro pacTBopa MOKHO OINPENENIUTh HE TOJIBKO C TOMOIIBI0 MHIMKATOPA, HO U C IOMOIIBIO
MHIUKATOpHOW Oymaru, Hampumep, JakmMycoBoi. JlakmycoBasst Oymara mpezicTaBiisieT cOOOH MOJOCKY
GuIbTpOBANBHON  OymMaru, TPONMUTAHHOW  PAacTBOPOM  JAKMyca, KOTOPBI  MpeaBapuUTeIbHO
MTOAKPAIINBAIOT J00aBIECHUEM OYEHb MAJIOTO KOJMYECTBA KUCIIOTHI (“KpacHas JlakMycoBasi Oymara’) uin
menoun (“cuHsis JakmycoBas Oymara”). Ecnu mpu HaHeCEeHHHM CTEKIISIHHOM MaJoyKod Ha CHHIOO
JAKMYCOBYIO Oymary Kariu UCCIIelyeMOro pacTBOpa OHa KpacHeeT, TO peaklius pacTBopa kucias pH. 5.
[TocuHeHne KpacHO# JTaKMyCOBOM OyMaru OoT Karuid UCCIEAYEeMOro pacTBOpa MOKa3bIBaeT, UTO OH UMEET
menounyro peaknuio pH 8. [Ipumenenne Oymaru TpeOyeT MEHBIIEH 3aTpaThl pacTBOPA, OJTHAKO OKPACKH
MojlyyaTrcss MeHee SpPKUMHU U, KPOME TOro, HECKOJBKO H3MEHATCS B CBSI3U C ajacopOumen Oymaroii
PAcTBOPEHHBIX BEIIECTB. Y TOOHEE MOJb30BAThCS TAK HA3bIBAEMBIMH “YHHBEPCAIBHBIMA HHIUKATOPAMHU,
3TO CMECHU OTHAENbHBIX HHIUKATOPOB, H3MEHSIONIME OKpacKy B mupokoM wuHTepBasie pH. Takxke
UCIOJIb3YIOT HMHAMKATOPHYI0 OyMmary, MHpONUTaHHYIO pacTBOPOM YHHBEPCAIbHOTO HWHAMKATOpa H




BhICyImeHHYl0. K madyke Oymarum mnpuiaraetcst I[BETHAs IIKaja, TOKA3bIBAIOIIasl, KaKUe OKPACKU
MpUHUMAET Oymara IpH pa3IMYHbIX BeInunHax PH.

JIns mpoBeieHHs ONbITa CTEKISIHHOM NaJIOUYKOW HAHECUTE HA MOJIOCKY YHHUBEPCAJIbHOU
MHAUKATOpHOU Oymaru 1-2 kamu uccinegyemoro pactBopa. Cpasy ke cpaBHUTE OKPaCKy ChIpoi Oymaru
¢ 1BeTHOM 1mkanou. Crnenaiite BbIBOJA 0 3HaueHuu pH uccienyemMoro pactBopa. YKaKUTe peakiuio ero
Cpelibl M BBIUMCIUTE KOHLEHTPALMIO HOHOB BOAOPO/A.

OnpIT Ne3. Peakuusi cpeibl pacTBOPOB Pa3JIMYHbIX CPEHUX COJIEi.

[IpakTHKa ITOKa3bIBACT, YTO HE TOJBKO PACTBOPBI KUCJIOT U OCHOBAHUM, HO U COJIEH MOTYT UMETh
LICJIOYHYIO WIIA KUCITYIO PEAaKLUIO, IPUUUHON YETO0 SBISIETCS MTPOLECC THAPOIHN3a.

OO0MeHHOe B3auMoOJelHCTBHEe HMOHOB COJIM BOJOH, B pe3yJbTare KOTOPOro o0pa3ylTcs cJaadbIi
3JIEKTPOJIUT M MPOUCXOAUT CMELCHHE PABHOBECHA JUCCOIMALMU BObl, HA3bIBAETCH I'MAPOJIH30M.
IIpouecc ruaposnsa, ONPENEIAIOIIMNICA B IMEPBYIO O4Yepelb IPUPONOH CONM, IPEUMYILIECTBEHHO
IIPOTEKAET 110 HOHY CJ1a00r0 AJIEKTPOJINTA!

1. Conu cHUIBHOIO OCHOBAHMSI M CUJIBHOM KHCIOTHI IIPU PAacTBOPEHUU B BOJI€ HE T'MAPOJU3YIOTCS, U
pacTBOp COJIM UMEET HEUTPAIbHYIO PEAKIUIO;

2. Conu CUJIBHOTO OCHOBaHUS U €1a0O0M KUCIIOTHI MOABEPratoTCs THUAPOIU3Y 110 aHUOHY, pacTBOP COJIU
HMEET LIEI0YHYIO PEaKLHUIO;

3. 'maponn3 conu cinaboro OCHOBAaHUS U CUIIbHOW KUCJIOTHI OyJIeT MPOTEKaTh 110 KATHUOHY, PaCTBOP COJIU
HMEET KUCIIYIO PEaKIIHIO;

4. I'maponu3 conu, 00Opa3oBaHHOW cIaObIMA OCHOBAaHHEM M KHCJIOTOW MPOTEKAET OJHOBPEMEHHO U IO
KaTHUOHY, U 110 aHUOHY, PEAKIMs CPe/ibl B pacTBOpPaX MOJOOHBIX COJIEH 3aBUCUT OT OTHOCUTEIbHOM CHIIbI
KHMCJIOTBI 1 OCHOBAHUS.

Peakuuu ruzaposnusa, Kak IpaBuio, oopaTuMbl. HeoOpaTMMO THApPOIU3YIOTCA TOJBKO TE€ COJIH,
MPOJAYKTHl THAPOJN3a KOTOPBIX YXOJSAT W3 pacTBOpa B BHUJAE HEPACTBOPUMBIX WM TIa3000pa3HbIX
npoayKToB. Takoi TUII rMIpoIN3a XapaKTepeH Ul coJieil, 00pa30BaHHBIX ClIa0bIM OCHOBAHHEM U CJIa00H
kucnotoi. Ilpu pacTBopeHuu B BOJie Takux cojiell 00pa3yroTcsi MalOJUCCOLMUPYIOLIME KHUCIOTa U
OCHOBAHHUE.

B mects mpoGupok HaneiiTe HeWTpanbHbI pacTBOpa Jlakmyca. OnHY U3 HPOOMPOK OCTAaBbTE B
KayecTBE KOHTPOJBbHOM, a B OCTajJbHbIE /J100aBbTE MO OJHOMY MHKPOIINATENIIO COJIEH: B MEPBYIO —
anerata Hatpuss CH3COONa, Bo BTOpyto — cynbbara amomunus Al2(SO4)3, B TpeTbio — cuUIuKara
HaTtpus Na2Si03, B uerBepTyto — anerara ammoHust CH3COONH4, B nisATyr0 — XJ0puaa Kanusl.

Kakoii peakiuu cpezibl ciiefyeT 0KuJaTh B pacCTBOpax yKa3aHHbBIX CPEIHUX COJei?

PazmMenraiite pacTBOp B KaXaod mnpoOHpke oTAaenbHONW nanoukoil. Kak M3MeHmmach okpacka
pacTBopa JjakMmyca Ipu Jo0OaBieHHMM Kaxaol conu? Kakas peakuust cpenbl XapaKTepU3yeTcs
MIOJIy4YHBIIMMCS IIBETOM JIaKMyca?

[ToBTOpPUTE OMBIT, UCMOIB3Ys] BMECTO KpHcTauiMueckux cosied ux 0,1 H. pacTBOpBI, a pacTBOp
JaKMyca 3aMEHUTE YHUBEpCaJlbHOW MHANKATOPHOM Oymaroi.

Pesynbrarel HaOmoAeHN 0OpMUTE B BUAE TAOJIUIIBI.
Tabauna 3. PesynbTaTsl nccienosanus pH pacTBopoB HEKOTOPBIX CPeIHUX COJICH €
HCI0JIb30BAHMEM PACTBOPA JIAKMYCa.

Mopsinok Oxkpacka
No /11 dopmyna Okpacka pH N yHHBepcanLHovH pH
colm NaKmyca MHMKATOPHOH | pacTBOpa
pactBope
Oymaru

OoXugacMast (I)aKTI/I‘-ICCKaH

B pesynbrare kakoro mporiecca MOTTU TMOSBUTHCS U30bITOYHBbIE MOHBI H+ mnm OH— B BOAHBIX
pacTBOpax CpeaHUX Cconei?

Hanummre B MOJEKyIIpHOM U MOHHOM BHJIE YPaBHEHUs THAPOIN3a COOTBETCTBYIOIIMX coliei. B
cllydae CTYNEHYaTOro TMApOJIM3a HANMIIWTE YpaBHEHHWE PEaKLMU JIMIIb Ui NMEpBOM CTYNEHM, TaK Kak
MIPAKTUYECKU IIPU JAHHOM KOHILICHTPALlMM DPACTBOpaA IOCIAEAYIOIIME CTYINEHU TUAPOIN3a IPOTEKAIOT
oudeHb ciabo. ChopMynupyiTe onpeaeseHne mpolecca Tuapoanu3a U CAeIanTe 00U BBIBO O PEaAKIIUU
BOJHBIX PACTBOPOB COJICH, 00pa30BaHHBIX:

a). CUJIbHBIM OCHOBaHHEM M CHIIBHOM KHCJIOTOM



0). CHIIbHBIM OCHOBAHHEM U CJIA00M KUCIIOTOM;
B). CTa0ObIM OCHOBAaHHEM U CHIIBHOM KHCJIOTOM;
r). claObIM OCHOBAaHUEM U cITab0 KUCIOTOM.
OnbIT Ne 4. OcoOble ciiy4yau MOJHOTO T'MAPO0JIn3a.

B nBe mpoGupku BHecuTe 1O 6-8 Kameiab pacTBOpa TPUXJIOpUAA AMIOMHUHUA. B omgHy mpoOupky
n00aBbTEe TAKOW K€ 00BEM pacTBopa cynb(ara aMMOHHS, B JPYTyKd — pacTBOp KapOoHaTa HATpPHSL.
HaGmronaiite B 00enx mpoOMpKax BBINAJEHUE OCAIKA THAPOKCHIA ATIOMUHHS, CONPOBOXKIAIOIIEECS B
MEPBOM CiIy4ae Ta3000pa3HOro cepoBojoposia (OTMEThTE 3amax), B JIPYroM — IY3BIPHKOB JIMOKCHIA
yriepoja.

HanwmuiTe MonekynspHble W HOHHBIC ypaBHEHHUs peakiuid. [lodemy B JaHHBIX pEakIUsIX HE
oOpasytotcst cynbdua u kapOonat anmoMunus? IloueMy XI0pu/ atOMUHUS TIOBEPraeTCs CTYIEHYaTOMY
THIIPOJINA3Y, a CYIb(H]T ATIOMUHUS — TIOJTHOMY?

®opma npegocTaBeHHs pe3ybTaTa

OTueT 0 MpojAeTaHHON padoTe, ypaBHEHHE PEaKIMU B MOJICKYJISIPHOW U MOHHOHN (hopMax, BHIBOJIBI
Ha Ka)/IbI OIBIT, BEIBOJI IO BCEi 1abopaTopHOit padoTe.

Kpurepuu omeHKH. OllcHKA WHAWBUIAYAIBHBIX 00Pa30BaTENbHBIX JOCTHXCHHUN IO pe3yabTaTamM
TEKYIIET0 KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOUHOW aTTECTAIlMH TMPOM3BOJUTCS B COOTBETCTBUH C
YHUBEPCAIBHOMN LIKAJIOMN:

[TporeHT KadyecTBeHHass  OlleHKa  HMHIUBHUIYaJbHBIX

PE3yIABTATUBHOCTH | 00pa30BATENbHBIX JOCTHKCHHUN
(MpaBUIIBHBIX
OTBETOB)
Oast (OTMETKa) BepOaIbHBIN aHAJIOT

90 +~ 100 5 OTJIMYHO
80 +~ 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIIBHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO




