MyHunHIaTBHOE ABTOHOMHOE 00IIe00pazoBaTeIbHOE YUpeKACHHE
«OcHosHas 00meodpasoBaTeNbHAA KOJIA IOCEIKA YIHaKOBO»

~

TIpruATa Ha 3aCeAHNH \ YTeepaaio
NearorHYecKoro coBeTa | [ACSFIONT 1. Ymakoso
ot «31» asrycra 2023 r. \ ' &1 LI Bopesns/
[Tporokon Ne 1 \ —ﬂiiu@ N«:&m &34 » aprvera 2023 .

PABOYASI ITPOTPAMMA
10 BHYTPHNIPEAMETHOMY MPAKTHKO-OPHEHTHPOBAHHOMY
obpazoBarensHOMY MOAYIIO
«JlabopaTopHbIif NPAKTHKYM»
1o XuMuHE 114 8-9 KnaccoB
C HCTIONB30BaHHEM 0DOpYIOBAHUA LIEHTPA
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Ha 6a3e nentpa «Touka pocta» obecrneuynBaeTcsl peaan3anusi 00pa3oBaTeIbHbIX
porpamMmm €CTECTBEHHO-HAyYHOU U TEXHOJIOTUYECKOU HaIIPABJIEHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSIMH 3aKOHOAATENbCTBA B cdepe
oOpazoBaHuss W € Y4Y€TOM pekoMeHAanuil denepasbHOro ornepaTopa Y4eOHOro
peaMeTa « XUMUSD).

OOpazoBarenbHasi TMporpaMma TO3BOJSIET  HHTETPUPOBATH  peaTn3yeMble
MOJXOJ/Ibl, CTPYKTYpPY M COJIep)KaHUE MpU OpraHU3aluu OO0y4YyeHHs XUMHH B 8—9
KJlaccax, BBICTPOGHHOM Ha 0a3e J000ro H3 JOCTYNHBIX Y4eOHO-METOIUYECKHUX
komiuiekcoB (YMK).

Hcnons3oBanne obopymoBanusi «Touka pocray mpu peanmmzanuu gaHHOH OI1
TIO3BOJISICT CO3/1aTh yCIIOBHS:

® ISl pacIIUPEHUS COMIEPIKAHMS IIKOJIBHOTO XUMUYECKOTO 00pa30BaHMUs;

® A TIOBBIIICHWS T[IO3HABATEIHHOW AaKTHBHOCTH OOydYalOIIUXCS B
€CTECTBEHHO-HAYy4YHOI 001acTy;

e Uil Pa3BUTUS JIMYHOCTH peOEHKa B IMpoilecce OOYyYEeHHsS XHMHH, €ro
crocoOHOCTeH, (OpMHUPOBAHUS M YAOBIECTBOPEHUS COIMATIHLHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTEH;

e sl pabOTHl ¢ OMapEHHBIMU MIKOJLHUKAMH, OPTaHU3ANN WX Pa3BUTHS B
Pa3JIMUHBIX 00JIACTAX 00pa30BaTEIbHON, TBOPUECKON AEATEIBHOCTH.

[InaHupyemMbie pe3ynbTaThl  OCBOCHHMS  y4eOHOTO mpeamera  «XUMHUSD» C
OMKMCAHUEM YHUBEPCAIbHBIX YU€OHBIX JEHCTBUN,
JIOCTUTaeMbIX 00YYaIOIUMHUCS

JINYHOCTHBIE Pe3yJabTaThl

OOyuaromuiicss TOMYYUT BO3MOXKHOCTH JUIsi  (DOPMHUPOBAHUS  CIIEIYIOITUX
JUYHOCTHBIX Y Y /I:

® OIlpe/eeHne MOTHUBAIIMU U3YUeHHs Y4eOHOTro MaTepuania,

® OIICHMBAHUE YCBAMBAEMOIr0 y4eOHOTO MaTepHalia, UCXOJs U3 COIMATbHBIX
Y IMYHOCTHBIX LIEHHOCTEW;

® TIOBBIIICHHE CBOETO O0OPa30BATEIHHOTO YPOBHS W YPOBHS TOTOBHOCTH K
U3YYCHHUIO OCHOBHBIX MCTOPUYECKHX COOBITHM, CBS3aHHBIX C Pa3BUTHEM
XHMHH U O0IIECTBA;

® 3HAaHWE MPABUJI NTOBEACHUS B UPE3BbIYANHBIX CUTYAIIUSX;

® OIICHWBAHUE COIMATBHON 3HAUMMOCTH TIPO(eccHil, CBI3aHHBIX C XUMHUEH;

e BIAJECHUE TPaBWIAMH O€30MAaCHOTO OOpalieHus ¢ XUMHUYECKUMU
BEIIIECTBAMH M 000PYI0BAHUEM, MTPOSIBJICHUE IKOJIOTHUYECKOU KYIbTYPHI.

MertanpeaMeTHbie pe3yJIbTAThI

Pecynamuenvie
OOyyaromuiicss TOJYYUT BO3MOXKHOCTH JUIsi  (DOPMHUPOBAHUS  CIIEIYIOLIUX
perynsatuBHbIX Y'Y /I
e [lesieTioNIaraHue, BKJIIOYas IMOCTAHOBKY HOBBIX LieJei, mpeoOpa3zoBaHHe
MPAKTAYECKON
e 33/aud B [O3HABaTEIbHYIO, CaMOCTOSITENIbHBIA  aHAIU3  YCJIOBUHI



JOCTIDKCHUS 11T HAa OCHOBE Y4ETa BBIJCICHHBIX YYHTEIIEM OPHUEHTHUPOB
JICHCTBUS B HOBOM y4eOHOM MaTepHaIe;

MJIAHUPOBAHKE ITyTH JOCTIKEHUS TIETICH;

YCTaHABJICHUS IIEJIEBBIX MPUOPUTETOB, BBIJICICHUE aATbTEPHATUBHBIX
CIIOcO0OB JIOCTHXKEHHMS 11eIM ¥ BbIOOp Hanbosee 3¢ HEKTUBHOTO criocoba;
YMEHHUE CaMOCTOSTEIILHO KOHTPOJIMPOBATH CBOE BpEMS U yIIPABIIATH UM;
yMEHUE TPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaIINH;

MIOCTAHOBKA Y4YEOHBIX 3aj]a4, COCTABJICHHE IJIaHA M IMOCJIEeI0BATEIbHOCTU
JICUCTBUU;

opraHuzanusi paboyero MecTa TMpU  BBINOJHEHUH  XHMHYECKOTO
AKCIIEPUMEHTA;

MPOTHO3WPOBAHUE PE3yJIbTATOB OOYYCHHs, OIICHUBAHHE YCBOCHHOTO
MaTrepuana, OlleHKa KauecTBa M YPOBHS TOJYYCHHBIX 3HAHHWHA, KOPPEKIIHS
IJIaHa U croco0da AeCcTBUS IpU HEOOXOAUMOCTH.

lloznasamenvhole
OOyJarontuiicst TMOJMYYUT BO3MOXKHOCTh IS (DOPMHUPOBAHUS  CIASTYIOITUX
Mo3HaBaTeIbHBIX Y Y /1:

MIOMCK M BBIJICJICHHE HHGOPMAIIUH;

aHalu3 YCJIOBUU M TpeOOBaHWUU 3ajlaud, BBIOOP, COIMOCTaBICHHE U
000CHOBaHUE CIIOCO0A PEIICHUS 3a/1auu;

BbIOOp Hambosiee A(PPEKTHUBHBIX CIIOCOOOB peIICHHS 3a7a4d B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

BBIJIBUKEHUE M 0OOCHOBAHKE TUIIOTE3bI, BHIOOP crioco0a e€ MpoBEpKH;
CaMOCTOSATEIIFHOE CO3/IaHWE aJTOpUTMa JEATCIbHOCTH TPU PEIICHUH
po0JIEM TBOPUYECKOTO U TTIOMCKOBOTO XapaKTepa;

YMEHUS XapaKTepu30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM;
OMKCHIBAHUE CBOWMCTB: TBEPIBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB,
BBIJICJICHUE WX CYIIECTBEHHBIX MPU3HAKOB;

M300paKEHHE COCTaBa IMPOCTEHINMX BEIIECTB C IMOMOIIBI0 XUMHUYECKUX
GopMynT M CYNIHOCTH XUMHUYECKUX PEAKIMi C TIOMOIIBI0 XHUMHYECCKUX
YpPaBHEHUH;

NpOBEICHUE HAOMIOACHUI, OMUCAaHWE NPU3HAKOB W YCIOBUN TEUCHMUS
XUMHUUYECKUX PEaKIIMK, BHITOJTHEHUE XUMUUECKOTO SKCIIEPUMEHTA, BBIBOJIBI
HAa OCHOBE aHaln3a HAOJIOJCHHWM 3a DKCIIEPUMEHTOM, DPEIICHHE 3ajad,
MOJTyYeHUE XUMHUUECKON MH(DOpMAIIMK U3 pa3 - TUYHBIX HCTOUYHUKOB;
yYMEHHUE OPraHU30BBIBATh NCCIIEAOBAHUE C IIEIBIO0 IPOBEPKU THUIIOTE3;
yMEHHUE JCNaTh YMO3AKIIOYCHHUS (MHIYKTHBHOC W 110 aHAJOTHUH) |
BBIBO/IBI;

yMeHHe OOBEKTHBHO OIICHMBATh HMH(POPMAIUIO O BEIIECTBAX U
XUMUYECKUX TIPOIECCaX, KPUTHUYECKH OTHOCUTHCS K TICEBIOHAYYHOM
uHdopMaIuu.

Kommynuxkamuenwie
OOyuvaromuiics TOJYYUT BO3MOXKHOCTH i1 (DOPMHPOBAHUS  CIIETYIOIIUX
KOMMYHMKATUBHBIX Y Y /I:

IMOJIHOC U TOYHOC BBLIPAKCHHUC CBOUX MBICJIEH B COOTBETCTBHUHM C 3aJjadaMu
1 YCIIOBUSAMHU KOMMYHUKAIIUH,



a/IeKBaTHOE MCIIOJIb30BAHUE PEUYEBBIX CPEICTB I YUacTUs B AUCKYCCUU U
apryMEHTallMd CBOEM TO3HUIMH, YMEHHE TMPEACTABIATh KOHKPETHOE
coJiep)kaHue ¢ COOOILIEHHeM €ro B MUCBMEHHOW M YyCTHOH (opwme,
ompesieNieHue Ccrnoco00B B3aMMOACHCTBHS, COTPYAHMYECTBO B TOUCKE U
cbope unpopmanuu;

olpesiesieHue CcrocoOOB B3aUMOAECHCTBUS, COTPYIHUYECTBO B IIOMCKE U
cbope uHpopMaluy, yyacTUE B AUAIIOre, IIJIaHUPOBAHUE OOLIMX CIIOCOOOB
paboThl, IPOSBICHUE YBAXKUTEILHOTO OTHOLIEHUS K IPYTUM YUalllUMCS;
OTHCaHUE COJICP>KAHUS BBIMOIHIEMBIX IEUCTBUMN C IEJIbI0 OPHEHTUPOBKH B
MPEIMETHO - MPAKTUYECKOM eATENbHOCTH;

YMEHHSI YYUTBIBATH pa3Hble MHEHHMS M CTPEMHUTbCA K KOOpPJAUHAIUU
Pa3IMYHBIX NO3ULMH B COTPYIHUYECTBE;

(opMyIupoBaTh COOCTBEHHOE MHEHHE M IO3MUIMIO, apryMEHTUPOBAaTh U
KOOPAMHUPOBaTh €€ C MO3ULMAMH NAapTHEPOB B COTPYAHMUYECTBE IMpPU
BBIPa0OTKE 0OILIETO pEIEHUSI B COBMECTHOM IE€ATEIbHOCTH;

OCYIIECTBIISITh B3aMMHBIA KOHTPOJIb W OKa3blBaTh B COTPYJHUYECTBE
HEOOXOJIMMYIO B3aMOIIOMOIIIb;

IUIAaHUPOBaTh OOIIME CHOCOOBI pabOThl; OCYLIECTBISATh KOHTPOJb,
KOPPEKLIMIO, OLICHKY JeHCTBUI MapTHEPA, yMETh YOSK1aTh;

MCIIOJIb30BaTh a/ICKBaTHBIC SI3BIKOBBIC CPEICTBA ISl OTOOPaKECHUS CBOUX
YyBCTB, MBbICIIEHl, MOTHUBOB U MOTPEOHOCTEH; OTOOpakaTb B peyu
(onucanue, OOBSICHEHUE) COACPKAHUE COBEPIIAEMBIX JIEUCTBUM, KaK B
(opMe TpOMKOW COLMAIIM3UPOBAHHOW peyd, TaK U B opMe BHYTPECHHEU
peuu;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHLIMIO, HCIIOJNb3YysS CpEICTBa
YCTHON M MUCBbMEHHOW KOMMYHMKAIMH MPH paboTe ¢ TeKCTaMU yueOHUKA
U JIONOJIHUTENIbHOM JIMTEpaTypol, CIIpaBOUYHBIMU TAaOJIMIIAMU, TPOSBISATH
FOTOBHOCTh K YBaXEHHIO HWHOM TOYKM 3peHHs] TpU OOCYKICHHUU
PE3yJIbTaTOB BBIITOJIHEHHOW PabOTHI.

IIpeameTHbIe pe3yJIbTAThI

OOyyaromuiics Hay4uTCs:

NPUMEHSTh OCHOBHBIE METOJBI TIO3HAHUS: HAONIONCHHE, W3MEpPEHUE,
AKCIIEPUMEHT;

OMHCHIBATH CBOMCTBA TBEPJBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIICIISS
WX CYIIECTBEHHBIE MPU3HAKY;

pacKpbiBaTh CMBICT 3aKOHa COXpPaHEHWS MacChl BEIIECTB, ATOMHO-
MOJIEKYJISIPHON TE€OPUU;

paznuyaTh XMMUYECKHE W (U3UUECKHUE SIBJICHUS, HA3bIBaTh MPU3HAKU U
YCJIOBHSI MPOTEKAHUSI XUMUYECKHUX PEaKITUN;

coOmro1aTh paBuiIa 0e30macHoi paboThI IPU POBEICHNUN OTIBITOB;
MOJIb30BaThCS JTJa0OPATOPHBIM 000PY/IOBAHUEM U TIOCYI0M;

oJy4aTh, COOMpaTh Ta3000pa3HbIC BEIIECTBA U paclOo3HABATh UX;
XapaKTepu30BaTh (HU3NUECKHE U XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COEIUHEHUM, MPOBOJIUTH OMBITHI, TOITBEPIKIAIOIIHEC
XUMUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;
PACKpBIBaTh CMBICH TOHSATHS «PACTBOP», BBIUYUCISATH MACCOBYIO JIOJIO



pacTBOPEHHOTO  BEIIECTBA B  PacTBOpPE, TOTOBUTb PACTBOPBI  C
ONPEAEIEHHON MAaCCOBOM 10JIEW pACTBOPEHHOTO BEIIECTBA;
XapaKTEepU30BaTh 3aBUCUMOCTh (DU3NYECKHUX CBOWCTB BEIICCTB OT THMA
KPUCTAJUIMYECKON PEHIETKY, ONpPEAeNsiTh BHUJ XUMHUYECKOM CBSI3UM B
HEOPraHUYECKUX COCIMHEHHUSX;

pacKpbhIBaTh ~ OCHOBHBIE  TIOJIOKEHUS  TEOPUH  DJIEKTPOJUTHYECKOU
JTWCCOLIMALINM, COCTABIISITh YPAaBHEHUS AJICKTPOJIUTUUECKOU THCCOLUALIMU
KHCJIOT, IIeJI0UeH, COJIel 1 peaklnii HOHHOTO OOMEHa;

PacCKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUN,
ONPENETATh OKHUCIHUTENbL W BOCCTAHOBUTEIb, COCTABIATH YPABHEHUSA
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINM;

Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKON PEaKIIH;
XapaKTEepU30BaTh B3aMMOCBSI3b MEXAY COCTaBOM, CTPOCHHUEM U
CBOMCTBaMH1 HEMETAIJIOB M METAJLJIOB;

MPOBOJIUTh OMBITHI IO TOJYYEHUIO W HW3YYCHUIO XUMHUYECKUX CBOWCTB
pPa3INYHBIX BEIIECTB;

IrPaMOTHO OOpaIaThCs ¢ BEIIECTBAMH B TTOBCETHEBHOM JKH3HH.

O6Y“I&IOIHHI>1C5I IIOJIYYHUT BO3MOKHOCTb HAYUUTHCA:

BBIIBUTATh M TPOBEPATH SKCIEPUMEHTAIBHO THIOTE3bl O XHUMHUYECKUX
CBOMCTBax BEILIECTB HA OCHOBE MX COCTABa U CTPOEHMS, UX CIHOCOOHOCTH
BCTYyNaTh B XMMHYECKUE PEAKIIMU, O XapPAKTEPE U MPOAYKTAX PA3IAYHBIX
XUMHAYECKUX PEAKLINN;

XapaKTepu30BaTh BEIIECTBA 10 COCTAaBy, CTPOCHUIO U CBOMCTBaM,
yCTAHABJIMBATh [PUYMHHO-CIICJACTBEHHBIE CBSI3M MEXKAY JIaHHBIMHU
XapaKTEPUCTUKAMU BEIIECTBA,;

COCTaBJISAITb  MOJIEKYJISIDHBIE W TIOJHBICE HOHHBIE YpPAaBHEHUS IO
COKpaIEHHBIM HOHHBIM YPaBHEHUSIM;

MIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIISITE OKUCIUTEIbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENECHEN OKUCIICHUS 3JIEMEHTOB,
BXOJIAIINX B €r0 COCTAB;

BBIJIBUTaTh U IIPOBEPSTH SKCIIEPUMEHTAIBHO THUIIOTE3bl O pe3yJibTaTax
BO3/ICHCTBUSI PA3JIMYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XMMHYECKOU
peakuuu;

WCIIOJB30BaTh MPUOOPETEHHBIE 3HAHMS JJISI DKOJOTMYECKH TPaMOTHOIO
MOBEACHUS B OKPYXKAIOLIEH CpeJIe;

UCIIOJIb30BaTh MPUOOPETEHHBIC KITIOUEBBIC KOMIIETCHIIMHU TTPU BHITTOJTHEHU T
OPOEKTOB M PEUIEHUU Y4eOHO-HCCIIENOBATEIbCKUX 3aJlad MO H3YyYEHUIO
CBOMCTB, CTOCOOOB TIOJTyYCHHUSI ¥ PACTIO3HABAHHUS BEIICCTB,;

OOBEKTHBHO OIICHUBATh HMH(GOPMAIMIO O BEMIECTBAX M XHUMHYECKUX
IIPOLECCaX;

OCO3HAaBaTh 3HAYCHUE TEOPETMYECKUX 3HAHMM 1O XUMHUM s
MPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA;

CO3/71aBaTh MOJIEM W CXEMBbI JUIsl PEIIeHUs YYeOHBIX M TMO3HABATEIbHBIX
3aay;  MOHMMATh  HEOOXOJAUMOCTh  COONIOZICHUS  MPEIIUCAHUH,
MpEJIaraéMbpIX B HMHCTPYKLIMSAX II0 MCIIOJIB30BAHUIO JIEKAPCTB, CPENICTB
OBITOBOM XUMHH H JIP.



TemaTnueckoenJIaHUPOBaHUE

TemaTnyeckoeniaHnpoBanueMaTepuaaaB8kiacce

duznueckue n

XUMHUYCCKUC ITOHATHA .

XUMHUYCCKUC ABJICHUA

pkcriepuMmeHnT Ne 1 «Boigenenue
W HOTJIOIIEHUE TeIa —
MPU3HAK XUMHYECKOU
[pEaKITII)

SIBJICHUU

(bu3nyeckue npoueccs ot
XUMUYECKHUX PeaKnui

Nen/ Tema Copnepsxkanue HeneBassycranoBkayp| Kou- |[Lnanupyembiepe3yibra Mcnoib30BaHUE000PY
n oKa BOYaco ThI JOBaHUA
B

1 Mertoasl mo3HaHus  BllIpakTudeckas padora Ne 1 3HAKOMCTBO ¢ 2 |YmeHue MoJb30BaThes/laTunk TeMIepaTypbl
XUMUU. «3ydeHue CTPOCHUSOCHOBHBIMU  METOJaMy HarpeBaTeIbHBIMU (TepMoMnapHblii),
OKCIIEpUMEHTAJIBHBIE  [JIAMEHH) HayKH npudopamu CIIUPTOBKA
OCHOBBI XUMUU

2 Metoabl  no3HaHus  BJlaGopatopHslif onbIT Ne 1 3HAKOMCTBO ¢ 1 |Onpenensitb BO3MOXHOCTBJlaTUMK TEMIIEPATYPB]
XUMWHU. «/lo  Kakol  TeMIEepaTypblOCHOBHBIMM  METOAAMM| POBEJCHUS peakuuil u(TepMOoIapHbIii),
OKCIIEpUMEHTAJIBHBIE  MOKHO HAarpeTh BEIECTBO?»  [HAYKHU pOIIECCOB,  TPeOYIOIIMX/CIIUPTOBKA
OCHOBBI XUMUH HarpeBaHus

3 Metoabl  no3HaHus  BJlaGopaTopHblil onbIT Ne 2 Jlatb mpencraBienne o 1 [YMmeHue BbIOMpaTh/laTunk TEMIIEPATYPB]]
XUMUU. «3mepenne TEMIIEPATYPBITOYHOCTH U3MEPEHHN npuOOpbl sl NMPOBENCHUSAIATUHOBBINA, TEPMOMETP,
OKCIIEpUMEHTAJIBHBIE  [KMIIEHHS BOJBI C IIOMOILBIO HU(PPOBBIX JTATUUKOB U M3MEpeHUll, TpeOyIOIUXPIEKTpUUECcKas IIIUTKa
OCHOBBI XUMUU maTynka ~— TEMIIEpaTyphl  HMAHAJOTOBBIX MPUOOPOB TOYHOCTH ITOKA3aHUH .

TEpMOMETPA»

4 Metoael  no3HaHus — BJlaboparopHsblit onbiT Ne 3 CdopmupoBaTh 1 [Bnars npoueccsl,/{aTank TEMIIEPaTypB]
XUMUU. «Onpenenenue TEMIIEpaTypIPEACTABICHHE 0 [IPOTEKAIOLINE npu|(TepMOTIapHbI )
OKCIIepUMEHTAJIbHbIE  [UIABJICHHUS M KpPUCTAIUTM3alMUTEMIIEpaType IJIaBJICHHUS, [JIABJICHUN BEIIECTB M MX|
OCHOBBI XUMUU MeTaJlIa 00paTUMOCTH  IJIaBJICHUS KpUCTAJIIN3ALUU

1 KpUCTaJUIM3aluU

3) IlepBoHavasbHbBIE JIaGopatopHblii onbIT Ne 4 JKCIIEpUMEHTAIILHOE 2  |[YmMetb oTyiyaTh/laTdyuk
XUMHUecKkue  MoHATUs.«Onpeenenrne BOAOIPOBOAHOMOIIPEIEICHHE BOJIOTIPOBOJHYIO BOJY OTPJIEKTPOIPOBOJHOCTH,
Uuctele BemiecTBa WM JUCTWIIMPOBAHHOW BOAB»  |NMCTUJUIMPOBAHHOMN y NMCTUUTUPOBAHHOM, 3HATh,IM(PPOBOI MUKPOCKOI
cMecH BOJONPOBOAHON BOJIBI mo4yeMy Ui IIPOBEICHHUS]

DKCIIEPUMEHTOB
WCIIOb3YIOT
MCTUJJIMPOBAHHYIO BOJY
6 [ lepBoHavYaIbHBIE J[eMOHCTpallMOHHBIN 3yueHne XMuMUYECKUX 2 [YMerp oTaHYaTh JlaTunk TEMIIEpATypHI

TJIATUHOBBIN




[lepBoHavasibHBIE
XUMHUYCCKUEC [TOHATHUA .
[IpocTeie U ClI0XKHbBIE
BelIeCTBA

JleMOHCTpallMOHHBIN
pKcriepuMeHT Ne 2 .
«Pa3oxeHne BOIbI
PICKTPUUECKUM TOKOM»

M3ydeHue sBICHUN TIpU
[PA3JI0KCHUUN CJIOKHBIX
BEIICCTB

3HATh, YTO PHU
[MPOTEKAHUU PEAKLUN
MOJIEKYJIbI BELIECTB
pa3pyLIaOTCs, & aTOMBbI
COXPaHSIOTCS (151
BEILECTB C MOJICKYJISIPHBIM
CTPOCHHUEM)

[TpuGop AJ1s1 ONIBITOB C
PIIEKTPUUIECKUM TOKOM

8 [lepBoHavasibHBIE JleMOoHCTpallMOHHBII DKCIIEPUMEHTAIBHOE 3HaTh (OPMYITUPOBKY Bechbl 251eKTpOHHBIE
XUMHYECKHE MTOHS THA . PKcriepuMeHT Ne 3 . «3akoH TOKa3aTeNNbCTBO ACHCTBHS 3aKOHA U yMETb IIPUMEHATH
3aKOH COXpaHEHUS COXPAHEHHUs MacChl BELIECTBY» [3aKOHA €ro Ha IpaKTUKe, Ipu
MacChl BELIECTB pELIEHNN PACYETHBIX 3a/1a4
0 Kiaccsl JleMOHCTpallMOHHBIN DKCIIEpUMEHTAJILHO 3HaTh 00BEMHYIO 10110 co-[[Ipubop ans
HEOPraHUYECKUX pKcriepuMeHT Ne 4 . OIPEICIUTD COLEPIKAHNE CTaBHBIX YacTed BO3AyXa [ONPEAEICHMS CO CTaBa
coequHenuil . CoctaB  [«Onpenenenue cocraBa KHCIIOpOJia B BO3IYyXE BO3yXa
BO31lyXa BO3yXa»
10 Kitacchl [IpakTuueckas padora Ne 2 CHUHTE3 COJIU U3 KUCIIOThI 'YMeTb IPOBOAUTH [T poBoii MUKPOCKOIT
HEOPraHUYECKUX «[lomyyenune MmegHOrO M OKCHJIa MeTalia [IPOCTEHIIINE CUHTE3BI
coenuHeHuil . CBOMCTBA [Kymopocay HEOPraHUYECKUX BELIECTB
KHCJIIOT . C MCIIOJIb30BaHUEM
MHCTPYKLIUU
11 PactBopbI Jlaboparopusblit onbiT Ne 5 VccnenoBars MeTh npencrasiaeHue o [JlaTuuk TemnepaTypsl
«3yueHue 3aBUCUMOCTH 3aBHCHUMOCTh [pa3HOI 3aBUCUMOCTHU [JIaTUHOBBIN
[PAaCTBOPUMOCTH BELIECTBA OT  [pPACTBOPUMOCTH OT [PaCTBOPUMOCTH BELIECTB
TEMIIEPATYPHI» TEeMIIEPATYPbI OT TEMIIEPATYPBI
12 PactBopbI UlabGoparopuslii onbiT Ne 6 Iloxa3aTh 3aBUCUMOCTh 'YMEeTh HCIOIB30BATh [{npoBoit MUKPOCKOIT
«HabmoneHue 3a poctom [PaCTBOPUMOCTH OT TEMIIE [U(POBONH MUKPOCKOIT ISt
KpUCTAJIJIOBY paTypbl M3y4eHUs popMbl
KpHUCTAJIJIOB
13 PacTBOpBHI. Ulaboparopuslii onbiT Ne 7 CdopmupoBaTh NOHATHUS Nmers npencraBinenue oJ/laTumk TEeMIIEpaTyphl
«IlepechillieHHbIN pacTBOp»  |[«pa30aBIeHHBIH pa3IMYHON HACHIIIEHHOCTUIUIATUHOBBIN
pacTBOp», pacTBOpa  pacTBOPSIEMBIM
«(HACBIIIEHHBII pacTBOP», BELIECTBOM
(IEPECHIILICHHBIN

dCTBOP»




14 PactBOpBI [IpakTuueckas padota Ne 3 CdopmupoBath YMeThb onpenensaTh/laTunk OTITHYECKOU
«OnpeneneHue KOHLEHTPALMHUIIPEICTABICHUE 0 KOHLIEHTPALUIO PACTBOPA,NIOTHOCTH
BEILIECTB KOJOPUMETPUUYECKUMKOHILIEHTPALlUN BEIIECTBA MCIIOJIb3Ys] MHCTPYKIIUIO
10 KaJTOpOBOUHOMY IpaduKy» [ KOJIMYECTBEHHOM
AHaIN3e
15 Kpucramioruapatsl JlaGopaTopHbIii ontbIT Ne 8 CdopMupoBaTh MOHATHE 3HAThH criocoOHOCTh/[aTumk TeMIepaTyphbl
«Onpenenenue  temneparypbl«Kpucramioruapar» KpPUCTAJIJIOTUAPATOB [JIaTUHOBBIN
pa3oXKEeHUs pa3pyuarbcs
KpUCTAJIJIOTUAPATA [IpY HarpeBaHUU
16 Knaccer [IpakTuueckas padota Ne 4 CdopmupoBath Ymers  onpenensate  pHJlaruux pH
HEOpPraHUYECKUX «Onpenenenue pH pactBopoBmpencraBienue o  pH [pacTBOpOB
COCIMHEHU. KHCJIOT U ILIEJI0Yei» cpenbl Kak
OcHoBaHUS XapaKTepUCTUKU
KHCJIIOTHOCTH pacTBOpa
17 Kitacchl Jlaboparopusriii onbiT Ne 9 CdopmupoBaTh [Ipumensats ymenus no/laruuk pH
HEOPraHUYECKUX «Omnpenenenue pH pa3-lpeacTaBIeHUE O MIKAJIE OIPEAECTICHUIO pH B
COCIMHEHU. TTUYHBIX CPEI» pH [IPaKTUYECKON
OcHoBaHUus IeATETbHOCTH
18 Kitacchl Jlaboparopusriii onbiT Ne 10 DKCIIEPUMEHTAIBHO [lonnmaTh cymHocTh/latunk  pH,  mosarop
HEOpPraHUYECKUX «Peaxmus HeNTpaau3anuu».ioKa3arhb XUMHUYECKHE nporecca HeHTpanu3anuuoobEMa AKUJKOCTH,
COECUHEHUI. JleMOHCTpallMOHHBIH CBOICTBA OCHOBAaHMM M TPUMEHATh  IPOLECCOIOpeTKa, JATYUK
Xumunyeckue cBorictBa prcnepuMeHT Ne 5 «OcHoBaHuUs HEWTpalIu3alun HaTeMIIEpaTyphl
OCHOBAaHUI TennoBoit »ddexT peakuuy [IPaKTUKE [JIATUHOBBIM, JaTYHK
TUAPOKCUAA HaTpus v NaBJICHUS, MarHuTHas
YTJIEKUCIIBIM Ta30M» MelIanka
19 CaolicTBa JlaGopaTopHslif onbIT Ne 11 M cronb30Bath YMeThb onpenenaTy/laruuk pH
HEOpPraHUYECKUX «OmnpeneneHue  KUCIOTHOCTHUIIOJYYEHHbIE 3HAHUS s KHCIIOTHOCTH ITOYB
COEIMHEHUN [IOYBBD» ONpeAeICHUs
KHCJIOTHOCTH PacTBOPOB
20 XHMHUYEcKas CBA3b J[eMOHCTpallMOHHBIN OMBIT [loxa3aTp  3aBUCHUMOCTH| YMerp ompenensate tun/laTumk TEMIIEPaTyphl
Ne 6 «Temneparypa raBIeHUS|((PU3NIECKUX CBOIICTB KPUCTAITIMYECKUX PEIETOKIIATUHOBBIN, JATYUK
BEIIECTB C pa3HbIMU TUIIAMHUBEILIECTB oT TUIIA o TeMIepaTypereMIepaTypbl
KPUCTAIIIMYECKHUX PEIIETOK»  [XUMHUYECKOHU CBS3H IJ1aBJICHUS TepMONIapHbIN




TemaTnyeckoenJIaHMpPOBaHUey4YeOHOrOMaTepualaBIkiIacce

Ne  Tema Conep:kanue IlesieBasi ycTaHOBKA Kou-Bo [[li1anupyembie HNcnoan3oBanue
n/n YpPOKa 4acoB [pe3yJbTaThl 00opynoBaHusi
1 Teopust JlemoHcTpanmonueiii onbiT  [[lokazaTe, 4TO 1  [(Buarp, uTo pacTBOpeHHE — JlaTunK TEMIEpaTyphl
hiekTposutudeckoir  [Ne 1 «TemmoBoii adext [pacTBOpPEHUE BEIIECTB (U3UKO-XUMHYECKUN MJIATUHOBBINA
IUCCOLMAIUU pPacTBOPEHMS BEILIECTB B MMEET psiJ] MPU3HAKOB rporecc
BOJIC» XUMHUYECKON peakiuu
2 Teopust [IpakTuueckas padota Ne 1  |BBeneHue nmoHsATHH 1  |Vmeth 3kcriepuMeHTanbHO JlaTunk
PICKTPOJUTUYECKON  [(IJIEKTPOIUTHI U OQIIEKTPOJIUT» U OMPEIETATh ANEKTPOJIUTHI  PICKTPONPOBOIHOCTH
IUCCOLMAIIUU HEAJIEKTPOIUTHD) «(HEDJICKTPOIHUT M HEDJIEKTPOIUTHI
3 Teopus Jlaboparopusriii onbiT Ne 1 CdopmupoBaTh 1 [3narp, Kakoe BIUSHUE JlaTunk
PICKTPOJIUTHYECKON  [«BiusiHue pacTBOpUTENs HA  [IPEJCTABICHUE O BIUSTHUU OKa3bIBaeT BOJIA HA PIEKTPONPOBOIHOCTH
IUCCOLIMAIIUU TUCCOLIUAITUIO» pacTBOpHUTENs Ha ITUCCOLIMAIIMIO BEUIECTBA
TUCCOLIMALIUIO
DIIEKTPOJINTA
4 Teopust JlaGopaTopHbIit onibIT Ne 2 DKCIIEPUMEHTAILHO BBECTH 2  |YMeTh onpeaensTh JlaTumk
piekTponuTudeckoir  [«CHUITbHBIC U Cl1a0ble MOHSTHE «CIA0BIN CUJIbHBIC U cllabble HIIEKTPOIPOBOIHOCTH
ITUCCOITHAITNY . DIIEKTPOJIUTHI DIIEKTPOJIAT PIIEKTPOJIUTHI C IO~ MOIIBIO

CunbHbIC U clladbie
BIIEKTPOJIUTHI

maT4yrKa
AIIEKTPOIPOBOIHOCTH




S} Teopus JlaGopaTopubiit onbiT Ne 3 Cdopmuposath 3HaATh 3aBUCUMOCTD JlaTunk
PIEKTPOJUTUYECKOH  [«3aBHCHUMOCTH [PEACTABICHUE O PIEKTPONPOBOJHOCTH PIEKTPOIPOBOJHOCTH
TCCOLMAIUN PIIEKTPOIPOBOIHOCTH 3aBUCHMOCTHU [PACTBOPOB OT

[PACTBOPOB CHJIbHBIX PIEKTPONPOBOJHOCTH KOHIICHTPALlU NOHOB
RIIEKTPOJIUTOB OT [pacTBOpPOB OT
KOHILICHTPAllUH HOHOBY KOHILICHTPallUd HOHOB

6 Teopust [TpakTideckas padota Ne 2 3aKpenuTh 'YMeTh 3KCiepuMEHTaNbHO [JlaTunk
PIEKTpOIUTHYECKON  (OmpeneneHne KOHUEHTPauuu [IPEACTABICHHUE O OIpEIENATh PIEKTPOIPOBOJHOCTH
CCOLMalluU COJIU TI0 AJIEKTPONPOBOIHOCTH [3aBUCUMOCTH KOHIICHTPAIIMIO COJIH B

[pacTBOpa» RIEKTPONPOBOJHOCTH [pPaCTBOPE C MOMOIIBIO
[pacTBOpPOB OT maTyuka
KOHILICHTPAllUd HOHOB PIEKTPONPOBOJHOCTH

U Teopust JlaGopaTopHbiit onbiT Ne 4 Hccrnenosath [[puMeHATH 3HAHUS O JlaTunk
piekTponuTudeckoir  B3aumonencTBre THAPOKCH A OCOOCHHOCTH MPOTEKAHUS [peaKLM HEUTpaIU3alK B PIEKTPOIPOBOJIHOCTH,
ITUCCOITHAIINY . Oapusi C CEpHOI KUCTOTOM» [peaKIMU HENTpaTnu3auu MHBIX YCIOBUSIX Imo3aTrop oobEmMa
Peakuun noHHOrO PKUIKOCTH, OFOpeTKa
oOMeHa

8 Teopus JlaboparopHsrii onbiT Ne 5 DKCIIEPUMEHTAIBHO 3HaTh, UTO BCE JlaTunk
prekTposnuTudecko  OOpa3oBaHUe conei MoKa3zaTh 00pa3oBaHUe [PaCTBOPUMBIE B BOJIE COJIU PIIEKTPONPOBOIHOCTH
U CCOLIAIUU AMMOHUSD) MOHOB IIPU PEAKIINU SIBJISIFOTCS CUJIbHBIMU

aMMHaKa C KUCIOTaMHU PIIEKTPOJIUTAMU

0 Xumudeckue peakuuu . JlaGopaTopHslii onbIT Ne 6 M3yueHne OKUCIuTENbHO- Mmets npencraBinenue o |JlaTymk TeMepaTypbl
OKHCIIUTENHHO- «3ydueHne peakiuu BOCCTaHOBUTEIHHBIX TerIoBOM 3 dexTe MIATHHOBBINA
BOCTAHOBUTEIIbHBIE B3aMMOJICHCTBHS CynbpUTa [POLIECCOB, OKHUCITUTEIbHO-
peakuuu (OBP) HATpUsI C IEPOKCUIOM MPOTEKAIOIINX C BOCCTAHOBUTEIBbHBIX

BOZIOPO/Ia» BBIJICTICHUEM SHEPTUU [peaKiuit
10  Xumwueckue peakiuu . JlabopatopHbrit ombiT Ne 7 Jloka3atp, 4TO B Mmets npencrasinenus o Jlatunk pH

OBP

«3menenne pH B xone
OKHCJIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ»

porecce MPOTeKaHUs
OBP B03MOXHO
00pa3oBaHNE KUCIOTHI

WJIH IIEIIOYH

[pa3- JUYHBIX MIPOAYKTAX
OKHCIIUTCIIBHO-
BOCCTAHOBHUTCIIbHBIX

eaKIi




11  [Xumuueckue peakuuu. Jladoparopnslii onbiT Ne 8 KosmyecTBeHHO 3HaTh, YTO METAILIIBI JlaTunk HarpsKeHUs
OBP «CpaBHUTENbHAS 0XapaKTEepU30BaTh SIBJISIFOTCS
XapaKTEPUCTUKA BOCCTaHOBUTEIILHYIO BOCCTAaHOBUTEIISIMU C
BOCCTAaHOBUTEb HOM CIIOCOOHOCThH METAJLIOB [pa3HOMU
CIIOCOOHOCTH METAJUIOB» BOCCTAaHOBUTEIILHOMN
CIIOCOOHOCTBIO
12  Xumuueckue peakiuu. JleMOHCTparMoHHbIE ONMBITH Ne [M3y4uTh 3aBUCHMOCTD 3HATh 3aBUCUMOCTh [Tpubop nnst
CkxopocTb xumuieckoil 2 «3yyenue BausHuA CKOPOCTH PEAKIMU OT CKOPOCTH PEaKIIMH OT MJUTFOCTpaIuu
peaxkuu pa3nuYHBIX (PAaKTOPOB HA pa3M4YHbBIX (HaKTOPOB [pa3aMyYHbIX (PAKTOPOB —  BaBHCUMOCTH CKOPOCTHU
CKOPOCTb pEaKI[Uu» TeMIIepaTyphl, XUMHUYECKOW PEaKLUH OT
KOHLICHTPaLUu! [YCIOBUI
[pearupyrolunx BELIECTB,
KaTaJIn3aTopa, IPUPOABLI
BEILECTB, MJIOIAIN
COIPUKOCHOBEHUS BEILIECTB
13  [Hemeramisl. ["anorens! |[leMOHCTpallMOHHBIN OMBIT DKCIIEPUMEHTAIBHOE 3HaTh pusnueckue u IAnmapar Juisi IpOBEIEHUs
Ne 3 «3yuenne puznyecknx u m3ydeHne GU3NIECKUX U XMMUYECKHE CBOMCTBA XMUMHAYECKHX ITPOLIECCOB
XUMHYECKUX CBOMCTB XJI0pa» [XMMHYECKUX CBOMCTB FaJIOTE€HOB . (AITXP)
XJIopa 'YMeTh 3annchIBaTh
YpaBHEHUS peaklnii
raJOreHOB C METAJJIAMHU,
HeMeTalaMH, UX
[Pa3IMYHYIO
OKHCIIUTEIBHYIO
CIIOCOOHOCTh
14  [anorensl [TpakTuyeckas padora Ne 3 Onpenenurts conepkaHue 'YMeTp IpUMEHATH /laTunk Xn0pua- HOHOB
«OrnpeneneHue coaepx aHusi  [XJIOPHUI-UOHOB B MOHOCEJIEKTUBHbBIE
XJIOPUI-MOHOB B MCCIIEyEMBIX pacTBOpax MaTYUKU

MUTLEBOU BOJIEY




15  |CepoBonopon, JleMOHCTpaLlOHHBIN OTIBIT: M3yuuTh 1abopaTopHbIE 3HaTh Ja00paTOPHbIE IAnirapat Jisl IpOBEIEHUS
CyIb(QUIBI «[Tomyuenue cepoBoopoja U |cIOCOOBI MOIYUEHUS CIIO0COOBI NOJTYUYEHHUS XUMHYECKUX PEAKLINN
M3y4eHUE €ro CBOMCTBY. CEpPOBOIOPOIA, €T CEpPOBOJIOPOIA, €TO (AIIXP), mpubop s
JIaGopaTOpHBIi ONBIT: CBOMCTBA U CBOICTBA (bu3nyecKue 1 XMMUYECKHE [T0JTyYeHHs I'a30B WK
«CHHTE3 CepoBOOPOIA. Cynb(pHIOB CBOMCTBA . YMETh anmnapat Kumna.
KauecTBeHHBIE peaKLIMK Ha [IPOBOJAMTH KAUECTBEHHBIC
CEpOBOAOPOA U CYIb(PHIBI» [peaKLuy Ha CEpOBOAOPOJ U
COJIM CEPOBOJOPOIHOMN
KHCJIOTBI, COCTaBIISITh
COOTBETCTBYIOLLIME
YpaBHEHUSI XUMHUUECKHUX
eaKIui
16  [Hewmeramnst . Okcu- b1 |J{eMOHCTPAIIMOHHBIN OIBIT M3yunTh CBOKCTBA 3HaTh (pUsnUecKue u IAnirapart Jis pOBEIeHUs
cepbl . CepHu- cras Ne 4« 3yueHne CBOMCTB CEpHHUCTOrO rasa XMMHYECKHE CBOMCTBA XUMHUYECKHX PeaKIuii
KHCJIOTa CEPHUCTOIO ra3a U CEpHU- CTOU cepHucroro raza . Ymers  |(AIIXP)
KHCIIOTBD) 3alKChIBaTh YPaBHEHUS
[peaKHrii ra3a ¢ BOJOM, CO
11eJ109aMu
17 |Hemeramnsl . AMMuak [JlaGoparopusiii onbiT Ne 9 JKCIIEpUMEHTAIBHO 3HATh, YTO PacTBOP JlaTunk
«OCHOBHBIE CBOICTBA OKa3aTh aMMMaKa B BOJIE — CJIA0bII PIIEKTPOIIPOBOIHOCTH
aMMHUaKa» MPUHA/IIEKHOCTD PIIEKTPOJIUT. Y METh
[pacTBOpa aMMHaKa K OIIPEAEIIATH 3TO CBOMCTBO C
CJ1a0BIM AJIEKTPOJIUTAM MOMOLIBIO JaTYUKA
PIIEKTPOIPOBOIHOCTH
18  [Oxcun azota (IV) JIeMOHCTpallMOHHBIE ONBITHL:  [MI3y4uTh MPOMBILUICHHBIE 3HATh MPOMBIIITIEHHBIE U [[epMOpe3ncTOpHBIi

«[Tomydyenne okcuaa azora (IV)
1 U3YYEHHUE E€r0 CBOMCTBY;
«Oxucnenue okcuna azota (II)
o okcuaa azora (IV)»;
«B3aumojercTBue okcuaa
azota (IV) ¢ Bogoii u
KHCJIOPOJIOM, TIO- JTyYeHUe
A30THOM KUCIIO- ThD)

1 J1abOpaToOpHbIE
CIIOCOOBI TOJTYyUYEHUS
okcuaa azota (IV), ero
CBOMCTBA, IPUMEHEHUE B
MPOU3BO/ICTBE a30THOU
KHCIIOTBI

imabopaTOpHBIE CITOCOObI
MOJTY9ICHHUST OKCHUIA a30Ta
(IV), ero pusudeckue u
XHMHYSCKHE CBOMCTBA .
'YMETh COCTaBJIATh
COOTBETCTBYIOIIHE
YPaBHEHUS XUMHYECKHX
[pEaKIni .

'YMeTh 00BSCHITH
MPUMEHEHHE OKCHJIa a30Ta
(IV) B mpouzBojacTBe
A30THOM KHCJIOTHI

TaTYNK TEMIIepaTyphl,
natyuk pH, natank
PIIEKTPOIPOBOIHOCTH,
armapar JJis MpOBEICHUS
XUMUYECKUX PeaKuii
(AIIXP), maruutHas
MeIIaaKa.




19

IA30THAs KHCJIOTa U €€
COJIN

[IpakTuueckas padota Ne 4

«OrnpeneneHue HUTPaT- HOHOB

B IIMTATCIIBHOM PAaCTBOPE»

9KCH€pI/IMeHTaJIBHO
OIPCACIIUTL COACPIKAHNC
HHW- TPAaT-HOHOB B

'YMETh UCIIOIL30BaTh
MOHOCEJIEKTUBHEIE
ITATYUKH IS

,HaT‘II/IK HHUTpAaT- HOHOB

[pacTBOpax OIpeieTICHUsI HOHOB
20  [MunepaabHbIE JlaGopaTopusbrii onbiT Ne 10 DKCIIEPUMEHTAIILHO 'YMeTh sKcniepuMeHTanbHo [JlaTunk
yI1oOpeHus «OmnpeneneHne aMMUavyHON [pazinyaTh MOYEBUHY U OIpeIeNsAiTh MOYEBUHY PIEKTPOIPOBOJHOCTH
CEJIUTPHl U MOYEBUHBD) MUHEpaJbHbIE y100peHus
21  Meramnbl. Kanbuumii.  Jlaboparopusiit onbiT Ne 11 DKCIIEPUMEHTAIBHO 3HaTh CBOMCTBA JlaTunk
Coenunenus kanplius  («B3aumonelictBue YCTaHOBUTH 00pa3oBaHUE COCTMHEHUH KaJIbIUA U €ro PICKTPOIPOBOIHOCTH,
M3BECTKOBOM BOJIBI C CpeIHEW U KUCIION COJIn BHAUYCHHUE B PUPOJE U MarHuTHas Melaika,
YTJIEKHCIIBIM Ta30M» PKU3HU YelIOBEKa MpUOOP AJI MOTYIEHUS
ra30B UJIW anmapar
IKunma
22  Meramisl. XKene3o Jlaboparopuslii onbiT Ne 12 Hccnenosats mpouece 3HaTh, 4YTO IIPOLIECC JlaTuuk naBieHUs

«OKHUCIEHNE XKene3a BO
BIIQYKHOM BO3/yXE»

BIETPOXUMHUYECKOM
KOPPO3HH KENe3a B
BO3/1yX€

KOPPO3HH METAJIOB
MPOTEKAaeT B IPUCYTCTBUU
BOJIbI U KCJIOPOJIa. 3HATH
(akTOpHl, YCKOpSIOIINE
porecc KOPpPO3uu







