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Pafouass mporpamma mo xumuu Jajasa 8—9 KIaccoB ¢  HMCHOJIb30BaHHEM
odopynoBanusinenTpa«Toukapocra»

Ha 6ase uentpa «Touka poctay obecreunBaercs peanu3aius 00pa3oBaTeNbHBIX MPOrPaMM ECTECTBEHHO-HAYUHOH H
TEXHONOTMYECKOH HANpPABIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMM C TPEOOBAHMAMM 3aKOHOJATENbCTBA B c(epe
00pazoBaHus ¥ ¢ yu€ToM pekoMeH jaluii DeziepaibHOTro onepaTopa yueOHOro npeamera « XUuMus» .

OOpa3oBatenbHast MporpaMMa MO3BOJIAET MHTETPUPOBATH PEaTn3yeMble MOIXO[bl, CTPYKTYPY U COAEpHKAHHE IPU
opraHu3anuu o0y4eHns XumMun B §—9 Kiaccax, BHICTPOGHHOM Ha 0a3e 000ro 13 AOCTYMHBIX Y4eOHO-METOIMYECKUX
xommiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Todka poctay npu peanusanuu ganHoi Ol mo3BosseT co3aath yCinoBus:

JUIS PACIIMPEHUs COAEPAKAHUS IKOIBHOTO XMMIUYECKOT0 00pa30BaHus;

JU1s TIOBBILIIEHNS [I03HABATEIbHOM aKTUBHOCTH 00Y4AOIIMXCS B €CTECTBEHHO-HAYYHOM 001aCTH;

IS pa3BUTHS JNMYHOCTH peO€HKa B mpoiecce oOydeHHS XUMHH, €ro CHOCOOHOCTeH, (OopMUpOBaHUS U
Y/IOBJIETBOPEHHCOLIMATbHO3HAUNMBIX HHTEPECOBUTIOTPEOHOCTEH;

JU1A pabOoTHI C 01APEHHBIMHU IIKOJIBHUKAMHU, OPTaHU3ALMH UX PA3BUTHSA B PA3TMUHBIX 001aCTAX 00pa30BaTENbHOM,
TBOPYECKOU JIEATENBHOCTH.

[lnannpyemble pe3yabTaThbl 0CBOEHHS! YueOHOro mpeameTa «XUMHS» C OMMCAHMEM YHHBEPCAJIbHBIX
yueOHbIX/1eli CTBUI,
J0CTUTaeMBbIX 00y4AIOHIUMUCS
JIuunocmmuuie pezyromamot
Obyyarowutics noayuum 603MONCHOCMb 0Jis hOPMUPOBAHUs CeVIOWUX TudHOCMHbIX YV]]:

onpe/eNeHre MOTHBAITMY H3YYeHHS YUeOHOTO MaTepHaa,

OIICHHBAHHE YCBAUBAEMOT0 y4eOHOTO MaTepHana, UCXO/Is M3 COLMATBHBIX H TNYHOCTHBIX [IEHHOCTEIA;
TIOBBIIIEHHUE CBOETO 00Pa30BATENBHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX HCTOPUUECKHX
COOBITHIA, CBSI3aHHBIX C Pa3BUTHEM XUMHHU 1 00IIECTBA,

3HAHKE MTPABUJI TOBE/ICHUS B UPE3BbIYAIHBIX CUTYAIHSAX;

OIICHUBAHKE COLMATBHON 3HAUMMOCTH PO ECCU, CBI3aHHBIX C XUMUEH;

BJaJICHNE TIPaBUIaMH 0€30MacHOT0 00paIeHHs ¢ XUMIUYECKHMH BEIIECTBAMU 1 000pYIOBAaHUEM, TIPOSBICHHE
9KOJIOTUYECKOH KYIBTYpBI.

Memanpeomemmnuwie pe3yibmamol
Pecynamusnbie

Obyuarowutica NOLYUUM 803MONHCHOCb 0151 POPMUPOBAHUS Clledyiowux pecyaamuenvix YV/I:

HenernonaraHie, BKIIoYas MOCTaHOBKY HOBBIX IeJell, TpeoOpa3oBaHue PaKTHYECKOI 3a7auu B O3HABATEIbHYIO,
CAMOCTOSITENTbHBI AHANM3 YCNOBHHA JOCTIKEHHS LEMM HAa OCHOBE YYETa BBIJIENEHHBIX YUHUTENEM OpPHEHTHPOB
JIeiCTBHA B HOBOM y4eOHOM MaTepuale;

TIJIAHUPOBAHKE MYTH JOCTHKEHUSLIENEN;

® YCTaHABJICHUC ICICBBIX MPUOPUTETOB, BBIACICHUEC ABTCPHATHBHBIX CI0Cc000B JOCTHKCHUA LECJIN U BBI60p

HanboJee 3pHeKTUBHOTO CrI0c00a;
* YMEHHE CAMOCTOSATENILHO KOHTPOIUPOBATH CBOE BPEMSI M YIIPABIISTH UM;
* yMEeHHe IPUHUMATh PEIIeHHUS B TPOOIEMHOM CUTYallNy;
* TIOCTaHOBKAY4eOHBIX 3a/1a4, COCTABIEHHE ILTAHA M TTOCIIEI0BATEBHOCTH ICHCTBHIA;
* OpraHu3anuspaboyeroMecTanpy BHIOTHEHUH XUMAYECKOT 0 IKCTIEPUMEHTA,;

¢ IMPOrHO3MPOBAHUE PE3YILTATOB O6yquHH, OLCHMUBAHME YCBOCHHOI'O MaTCpHalla, OLCHKA Ka4CCTBAa U YPOBHA

TIOTyYEHHbIX 3HAHHI, KOPPEKIHS [U1aHa U criocoda AeHCTBUS P HEOOXOMMOCTH .
Ilo3nasamenvhvbie
Obyuarowutica noay4Um 603MOACHOCMb 0151 POPMUPOBAHUS ClledVIouuUx nosHasamens- woix YV/I:
* TOWCK U BbIINCHUE MHPOPMAIIUH;
* aHAJN3 yCJIOBUI M TpeOOBaHHUIT 3a/1a4H, BEIOOP, COTIOCTABIICHNE M 000CHOBAHKE CTIOCO0A PEIICHHUS 331U H;
* BoIOOpHan00Iee’HHEKTHBHBIX CIOCOOOBPEIIECHIA3a/[a4H B3aBUCHMOCTHOTKOHKPETHBIX YCIIOBHH;




BbIJIBH)KEHUE U 000CHOBAHUE MUIOTE3bI, BEIOOP CII0C00a €€ IPOBEPKH;

CaMOCTOSITENLHOE CO3/[AHME ANTOPUTMA JEATENbHOCTH IPU PELICHUH NPoONeM TBOPYECKOTO M TIOMCKOBOTO
XapaKTepa;

YMEHHS XapaKTEePU30BaTh BELIECTBA 10 COCTABY, CTPOCHUIO ¥ CBOUCTBAM,;

OIKCBIBAHUE CBOKCTB: TBEP/BIX, KHUAKHX, Ta3000pa3HBIX BEIIECTB, BbIIENEHHE HX CYLIECTBEHHBIX IPU3HAKOB;
1300pakeHHe COCTaBa MPOCTEHIINX BEIIECTB € MOMOIIBI0 XMMHUYECKUX (GOPMYJ U CYIIHOCTH XUMHYECKHUX
pEaKLHi ¢ TOMOLIBI0 XUMUYECKUX YPABHEHUI;

TPOBEZICHUE HAOMIO/ICHUH, ONMMCAaHME TPU3HAKOB M YCNOBHH TEUEHHS XUMHMUYECKHX DEAKLMid, BBHITOIHEHHE
XMMHYECKOTO 3KCIIEPUMEHTA, BHIBO/IBI HA OCHOBE aHaKM3a HA0MOIe-HUH 32 SKCIIEPUMEHTOM, pEIleHHE 3a/1ay,

TOTy4eHIe XUMUYECKON MH(POPMAIIUK U3 Pa3- TMYHBIX HCTOYHHKOB,
* yMEHHE OpTraHU30BbIBATH HCCIEI0BAHKE C LIEITBIO TPOBEPKH THIIOTES;
* yMEHHUE IeNaTh yMO3aKIIOUeH S (MHIYKTUBHOE 1[I0 aHAIOTHH ) M BBIBOJIBL;

* YMCHHEC 00BEKTUBHO OIICHMBATh I/IH(i)OpMaIII/IIO OBCHICCTBAX U XUMUYCCKUX MTPOLECCCAX, KPUTUICCKH OTHOCUTHCA K

TICEB/IOHAYYHOH HHPOPMALHH .
Kommynuxamusnvie
Obyuaowutica noIy4Um 603MONCHOCHb 0151 YOPMUPOBAHUSL CLeOVIOUWUX KOMMYHUKamueHvlx Y VI
* TIOJTHOE ¥l TOYHOE BHIPAXKCHHE CBOMX MBICIICH B COOTBETCTBHH C 33/1a9aMH M yCTIOBUAMH KOMMYHHKAIIHH,

*  aJICKBaTHOEUCIIONb30BAHKE PEUEBBIX CPEICTB VIS yIACTHS B AUCKYCCHM M APTYMEHTAIIUK CBOSH MO3UIIUH, YMEHUE
TIPE/ICTABIATh KOHKPETHOE COJIEpyKaHHe ¢ COOOIICHHEM €ro B MACHMEHHOW M YCTHOW (opme, ompeneneHne

CII0c000B B3aHMOH€ﬁCTBHH, COTPYAHUYICCTBO B IIOUCKE U C60p€ I/IH(I)OpMa]_II/II/I

¢ OIpEAcICHUC CIoco00B BSaHMOI[eﬁCTBHH, COTPYIHHUYCCTBO B ITIOUCKE U c60pe HH(bOpMaI_[I/II/I, Y4aCTUC B AUAJIOTEC,

TLIAHAPOBAHKE 00IINX CTIOCOO0B PAOOTHIL, IPOSABICHNE yBAKUTEILHOTO OTHOIICHHS K APYTHM YUaIIUMCS;

¢ ONHUCaHue€ COACPKAHUA BBITIOJHACMBIX H@ﬁCTBI/Iﬁ C TCIbI0O OPHUCHTUPOBKK B MPEIMETHO- Hp&KTH‘ICCKOfI

IeSTeNbHOCTH;
* YMEHNS YYUTHIBATH PA3HbIE MHEHHS H CTPEMHUTBCS K KOOPAMHAIIMHA PA3IMIHBIX O3HIH B COTPY/THUIECTBE;
(opmynupoBaTh COOCTBEHHOE MHEHHME U TO3HMILMIO, apTyMEHTHPOBaTh M KOOPJMHHUPOBATH €€ C MO3ULIUAMU
NapTHEPOBBCOTPYIHAYECTBE PHBHIPAOOTKE OOIIIET0 PENICHHS B COBMECTHOM JAEATEHHOCTH;

OCYILIECTBIISTH B3AUMHBII KOHTPOIb 1 OKA3bIBATh B COTPYIHUUECTBE HEOOXOTUMYIO B3AHMOTIOMOIIIb;

TUIAHAPOBATh 00MIKE CTIOCOOBI PabOTHI; OCYILECTBIATH KOHTPOIIb, KOPPEKLHIO, OLEHKY AeHCTBHI MmapTHEpa,
YMEThYOECK/1aTh;

HCTIONB30BATh a/IEKBATHBIE SI3BIKOBBIC CPEJICTBA VIS OTOOPaXEHHS CBOMX WUYBCTB, MbIC- JIed, MOTHBOB M
noTpedHOCTEH; 0TOOpaXkaTh B peun (onucaHue, 00bICHEHHE) COAEPKa- HIE COBEPIIAEMBIX IEHCTBHIL, Kak B hopme
TPOMKO¥ COLIMANM3MPOBAHHOI peyr, TAKUB (popMe BHYTpEHHEH peun;

pa3BUBATh KOMMYHHKATHBHYIO KOMIETEHLHIO, HCTIONb3YS CPEACTBA YCTHOH M MICHMEH- HOH KOMMYHHKALMH TpH
paboTe ¢ TeKkcTaMi YueOHNKa  JOTIONHUTENbHON JUTePaTypOH, CIIPAaBOYHBIME TaOIMIIAMIL, TIPOSIBIIATH TOTOBHOCTD K
YBAKEHHIO HHOM TOUKU 3peHUA PU 00CYKAEHHH Pe3yJIbTaTOB BBITIOIHEHHOH PabOTHI.

Ilpeomemmnuie pesynomamaol
Obyuarowuiicss Hay4umcs:

TIPUMEHSATHOCHOBHBIEMETO/IBITIO3HAHNS: HAOIO ICHHE, I3MEPEHIE, YKCTIEPUMEHT;

OTICHIBATH CBOMCTBA TBEP/BIX, XKUJIKHX, Ta3000pa3HbIX BELIECTB, BB HX CYIe- CTBEHHbIC IPU3HAKH;
PaCKpBIBATh CMBICIT 3aKOHA COXPAHEHHS MACCHI BENIECTB, ATOMHO-MOJIEKYJISPHOM T€O- PHIL;

pa3TMyaTh XUMAYECKHE W DU3MUECKUE SBICHHUS, HA3bIBATh PH3HAKA M YCIOBHUSA MPOTe- KAHUS XHUMUYECKHX
pEaKLui;

co0uro1aTh paBuIia 6€30macHoi pabOThI TPH IPOBEICHUH OTIBITOB;

TI0JIb30BAThCS J1A0OPATOPHBIM 000PYIOBAHKEM M TIOCY/IOH;

T0JTy4aTh, COOMPaTh ra3000pa3HbIe BELIECTBA U PACTIO3HABATD HX;

XapakTepu3oBaTh (U3MUECKHE U XUMHUECKHE CBOHCTBA OCHOBHBIX KIACCOB HEOPTAaHMUECKHUX COEIMHEHHIA,
TIPOBOJUTD OIIBITBI, TIOATBEPAKIAIONIME XUMUYECKHE CBOCTBA H3YYEHHBIX KIIACCOB HEOPTaHMIECKHX BELIECTB,;
PacCKpBIBATb CMBICT MOHATHS «PACTBOPY, BBIYMCIATH MACCOBYIO JIONIO PACTBOPEHHOTO BEMIECTBA B PAcTBOPE,



TOTOBUTb PACTBOPBI € OIIPENEIEHHON MAaCCOBOM 1011 PaCTBOPEHHOI'O BELLIECTBA;

XapaKTepH30BaTh 3aBUCHMOCTh QU3MUECKUX CBOICTB BEIIECTB OT THA KPHCTATHUECKOH PELIETKH, OTIPE/IeNATh
BU] XHMH‘IGCKOﬁ CBA3UB HGOpI‘aHI/I‘ICCKI/IX COCIMHCHUAX,

paCKpHBaTL OCHOBHBIC  IIOJIOKCHUA TGOpI/II/I BHCKTPOHHTHHGCKOﬁ Jgucconuanuy, COCTaBJIATb ypaBHeHI/ISI
3NMEKTPONTUTIHYECKOI TUCCOLMAIIMH KHUCTIOT, EN0UeH, COMel U peaKiiii HOHHOTO 0OMeHa,;

paCKpHBaTL CYH.[HOCTL OKHUCIUTCIIBHO-BOCCTAHOBUTCIILHBIX peaKum?I, onpeueﬂ;m, OKHMCIUTCIb U BOCCTAHOBHUTCID,
COCTaBJIATh YPABHEHUS OKHUCIUTENLHO-BOCCTAHOBUTENBHBIX PEAKIIUIA;

Ha3bIBATh (PAKTOPBI, BIUSIONINE HA CKOPOCTh XUMUUECKOM PEAKITUH;

XapaKTepI/BOBaTB B3aMMOCBA3b MC)KI[YCOCTB.BOM, CTpOGHHCMHCBOﬁCTBaMH HEMCTAJIOB U MCTAJITIOB,
HpOBOZ[I/ITB OIIBITHI 110 HOHy‘iCHI/IIO u HSy‘IGHI/HO XUMHUYCCKUX CBOI>'ICTB pa3JII/I‘IHIJIX BCIICCTB,

TPaMOTHO 00PAIIAThCS C BEMIECTBAMHE B TOBCETHEBHOM JKI3HH

Obyuarowuiicss noay4um 603MONCHOCIbHAYYUMbCA.!

BBIJIBUTaTh U TNPOBEPATH SKCIEPHMEHTATBHO TMIOTE3bl 0 XMMHUYECKHMX CBONCTBAX BEIECTB HA OCHOBE UX
COCTaBa M CTPOCHHUA, MX CIOCOOHOCTH BCTYNAaTh B XUMUYECKHE Pe- aKIMH, O XapakTepe M MPOIyKTax
Pa3IMYHBIX XUMUYECKUX PEAKIIHI;

XapaKTepU30BaTh BEIECTBA I10 COCTABY, CTPOCHHIO U CBOMCTBAM, yCTAHABIIMBATh [IPU- YMHHO-CJIEACTBEHHbIE
CBA3MMEX 1y JaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

COCTaBIIATb MOJIEKYJISPHBIE U [IOJTHBIC HOHHBIE yPABHEHHU 110 COKPALIEHHBIM HOHHBIM YPAaBHEHUSAM;
MPOrHO3MPOBATH CIIOCOOHOCTh BEWIECTBA TPOSABIATh OKUCIUTENbHbIE WM BOCCTAHOBH - TENbHBIE CBOICTBA C YUETOM
CTEIIEHEH OKUCIIEHUAYIEMEHTOB, BXOAAIIMX BETOCOCTAB;

BbI/IBUTATh 1 TPOBEPATH IKCIEPUMEHTATIBHO THIIOTE3Bl O Pe3y/IbTaTax BO3JEHCTBHA pa3- JIMYHBIX (PAKTOPOB Ha
M3MEHEHUE CKOPOCTU XUMUUECKOM pEaKIL;

HCTIONb30BATH IPUOOPETEHHBIE 3HAHMS TS SKOJIOTMYECKH TPAMOTHOTO [TOBEIEHNS B OKPY KAIOLIEH Cpejie;
HCTIONb30BaTh MPUOOPETEHHbIE KITIOUEBbIE KOMIETEHIMH NP BBINOJHEHHH MPOEKTOB M pEIIEHHH Y4eOHO-
HCCIIE/I0BATENbCKHX 33/1a4 110 M3y YEHHI0 CBOMCTB, CIOCOOOBIOMYYEHNUS M Pacrio3HaBaHKs BEIECTB;
00BEKTUBHO OLIEHHBATh MH(OPMALIHIO O BEIIECTBAX U XUMUUECKUX POLIECCaX;

0CO3HABATb 3HAYECHNE TEOPETUUECKHIX 3HAHMII [0 XUMUH JI IPAKTHYECKON IESATENBHOCTH YENI0BEKA;

CO3/1aBaTh MOJEITH M CXeMbl Ui pElIeHHs Y4eOHBIX M TO3HABATENbHBIX 337ay; TOHMMATh HEOOXOAMMOCTb
COOMIONEHNS TPEIUCAHUH, MpPeATaraeMblX B MHCTPYKUMAX MO HCTIONB30BAHHIO JIEKAPCTB, CPEACTB OBITOBOH
XUMHH U JIp.



TeMaTHyeckoe nnaHupoBaHWe U cofiepXkaHue y‘IEGHOFO npepmMeTa
TemaTHyeckoe MIAHMPOBAHHE MaTepuaJa B 8 Kiacce

Ne | Tema Conep:xxanue LleneBasi ycranoBka ypoka | Koa-Bo [lnanupyembie pe3yJabTaThl Henoan3oBanue
n/n 4acoB 00opya0BaHus
1 Meronsl mosnanus B | [Ipaxtudeckas padora Ne 1 3HaKOMCTBO C OCHOBHBIMH |1 Ymenue  monb3oBatbcsd  Harpe-| Jlardmk - Temmepa-
XuMuM . Okcnepu- | «M3ydeue  cTpoeHMs — IUIa- METOAAMH HAyKH BaTeIbHBIMH TPHOOpaMu Typel  (TepMomap-
MEHTalbHBIE ~ OCHO- | MEHI» HBIH), CIIUPTOBKA
BBl XUMUH
2 Mertozp mosnanus B | JlabopaTopHsbiil onbiT Ne 1 3HaKOMCTBO ¢ OCHOBHbIMH |1 Onpenenstb BO3MOXKHOCTb | JlaTumk  Temmepa-
XuMuM . Okcnepu- | «lo Kakodi  Temmeparyps]| METOAAMH HAyKd NPOBEJICHUA peakUuid M Mmpo- | Typsl  (TepMomap-
MEHTalbHBIE ~ OCHO- | MOXKHO ~ HAarpeTb  Belle- 1IECCOB, TpPEOYIONMX Harpe- | HbIH), CIMPTOBKA
BBl XUMUHU CTBO?» BaHUSA
3 Meronsr mosnanus B | JlabopatopHsiit ombIT Ne 2 Hate  mpencraBienue ol Ymenne BbiOupath mpubopsl mis Jlatunk TeMIepa-
xumun . Okcnepu- | «M3mepenue TEMIIEPaTypbl | TOYHOCTH ~ M3MEpeHuit  1ud- TIPOBE/ICHHS M3MEPEHUM,| TYpbI TJTaTUHOA
MEHTalbHbIE ~ OCHO- | KUIIEHHMS BOJBI C TOMOIIBIO | POBBIX JAaTYMKOB M  aHAJIO- TpeOylomKUX  TOYHOCTH  IOKa-| BbIH, TEPMOMETP,
BBl XUMUH JaTYdKa ~ TeMIepaTypsl U | TOBBIX MPUOOPOB 3aHUH . NEKTpUYECKas
TEPMOMETPa» TJIUTKA
4 Meronsl no3Hanus B | JlabopaTtopHblit ombIT Ne 3 Ccopmuposatb npefcTas- (1 3HaTh NpOLECCH, NpoTeKato- mue| [Jatauk  Temmepa-
Xumul . Okcnepu- | «OmpesieneHne TeMmepary- pel | IeHHE O  TeMIeparype IpY TUIABJACHUM BEIIECTB M HUX| Typsl  (Tepmomap-
MCHTANbHBIE ~ OCHO- | IUIABNEHMS M KPUCTl- | IUIaBIEHHS,  OOpaTUMOCTH KpHUCTAJUM3aLMH HBIi)
BBl XUMUU JU3alUK METaay IIABIEHUS M KPHUCTAUIM3a-
007051
5 [lepBoHavanbHbIe JlaboparopHblii onbIT Ne 4 OKCIepuMEHTAIbHOE 1 VMeTs  ommmuarh  BoAompo- Jardmk  3meKTpo-
xumuyeckue mons- s «OmnpenenexHue BOJIONPO- OIpE/ENeHIE JUCTHILIA- BOAHYK0 BOAy OT JMCTHLIMPO- MPOBOIHOCTH,
. Jucrele Bele- CTBa U BOAHOM M QMCTHUIMPOBAH- HOW| POBAHHOM M BOJOIPOBO- AHOM BaHHOH, 3HaTh, moueMy I LU@poBO  Mu-
cMecH BOJIbI» BOJIbI TIPOBE/ICHHS IKCTIEPHUMEHTOB| KPOCKOII
HCTIONB3YIOT JUCTHILTUPOBAH- HYIO
BOLY
6 [lepBoHauanbHbIE JleMOHCTpaLMOHHbIH okc- | M3yyenne — xummyeckux  sB-l Ymery ommmyath  (usnueckue | Jlatyuk TeMIIepa-
XUMUYECKUe TOHSA- | mepuMeHT Ne 1 «Beimene- | neHuit HPOIECCHl OT XUMHYECKUX pe- | TYpbl IIATHHOBBII
i . Qusuyeckue U | HUE Y IOIVIOLICHUE Tell- Jia aKLun
XMMHYECKHE BN~ | — TMPHU3HAK XUMHUYE- CKOU
HUSA pEaKLN»




Ne | Tema Coaepxanue IleneBas ycranoska ypoka | Koa-Bo Ilnanupyemble pesyabTaThl Hcnoabiosanne
n/n 4acoB o0opya0oBaHus
[IepBoHayanbHble JleMoHCTpalMoHHbBI ~ 9Kc- | M3yuenne — gBneHmit  mpull 3nath, 4ro mnpu mportekanuu | [Ipubop I
XUMHYeCKUe MoHA- Tus| nepuMeHT Ne 2 . «Pasnoie- | pa3noxeHMH — CIOXKHBIX — Be- peaKuMil  MOJEKYNBI  BEIIECTB | ONBITOB C JJIEK-
. IIpocTble 1 COKHBIE, HUE BOAbl ANIEKTPUUECKUM | LIECTB pa3pyllaloTCcs, a aTOMbl CO- | TPUYECKUM TOKOM
BelLe- CTBa TOKOM» XpaHAOTCS (WIS BEIIECTB ¢
MOJEKYIAPHBIM CTPOCHHEM)
[lepBoHavanbHbIE JIeMOHCTpalMOHHBIH KC- | DKCTepiMEHTaIbHOE noka- |1 3HaTh (DOPMYJIHPOBKY 3aKOHA W | Bechl aMeKTpOH- Hble
XUMHYeCKHe — TOHA- | mepuMeHT N 3 . «3aKoH co- | 3aTelbCTBO JEHCTBHSA 3aKO0- HA YMETb TIPUMEHATb €r0 Ha
THA . 3aKOH COXpa- | XpaHEHHS MacChl Be- IIECTBY NPaKTHKE, TPU PEIIEHUH pac-
HEHUS Macchl Be- 4ETHBIX 33724
LIECTB
Knaccer  Heopranu- | JleMOHCTpaUMOHHBIE ~ 9KC- | OKCIEPUMEHTAIBHO ompe-|L 3Hath 00BEMHYIO Homo co- | IIpuGop 11
yeckux coefinHe- HUM | mepumeHT Ne 4 . «Ompene- | fenmuTh  COfiepKaHHE — KHC- CTaBHBIX 4aCTEH BO31yXa ONpENENEHUS  CO-
. CocraB BO3- [yxa | JICHHECOCTaBaBO3IyXa» JIOpOZia B BO3ZyX€ CTaBa BO3/yXa
10 | Knaccer  Heopranu- | IIpaktuyeckas pabota Ne 2 Cunte3 comu u3 Kucnotsl u |1 Ymers mpoBoauTh mpocteil- | Lludposoit MH-
4eCKUX coefuHe- Huii | «[lomydeHne  MemHOro  Ky-| OKCHMJa MeTaula II1€ CHHTE3bl HEOPTaHUye- CKUX | KPOCKOII
. CBoiicTBa KHCIIOT . | TTOpOCa» BEILECTB C HCIOJIB30BA- HHUEM
MHCTPYKIUH
11 | PactBOpsI JlabopaTophblit onbIT Ne 5 Hccnenoars 3aBHCHMOCTb|L Hmers mpencrasnenne o pas- HOM | JlaTumk TEMIIEpa-
«M3yueHne  3aBUCHMMOCTH | pacTBOPMMOCTH ~ OT  TEMIIE- 3aBUCHMOCTH PacTBOPHU- MOCTH | TypbI ILIATHHOBBIN
PacTBOPUMOCTH BEWIECTBA OT | PATyphl BELIECTB OT TEMIIEPa- TYPhI
TEMIIEPATYPbD»
12 | PactBopsI Jlabopatophbiit onbIT Ne 6 [loka3atb 3aBucUMocTh |1 Ywmerb ucnonb3oBath mudpo- Bo¥| Llndposoit MH-
«Halmonienne 32 pOCTOM | PacTBOPUMOCTH OT — TeMIle- MHUKpPOCKONl I M3y4de- HHs| KPOCKOII
KPHUCTAJIJTIOB) paTypsl (opMBbI KpHCTAIIIOB
13 | PactBopsr. Jlabopatophbiit onbiT Ne 7 CdopmupoBaTh NOHATHSA 1 Nmers nmpencraBnenue o - pas3-| Jlatumk TEMIIepa-
«[lepechimennerii  pac- «pa30aBNEHHbIH PacTBOpY, JMYHOM  HACBIEHHOCTH  PAac-| Typbl ILUIATHHOBBIN
TBOP» «HACBIILCHHBIA PACTBODPY, TBOPAa  PAaCTBOPAEMBIM  BeEILE-
«TIEPECHILLEHHbII PacTBOP» CTBOM




Ne | Tema Conep:xxanue LleneBasi ycranoBka ypoka | Koa-Bo [lnanupyembie pe3yJabTaThl Henoan3oBanue
n/n 4acoB o0opya0oBaHus
14 | PactBopbl [pakTiueckas pabora Ne 3 Ccopmuposatb npezcTas- |1 YMers  ompenenaT  KOHLEH-| JlaTumk — omTde-
«OnpezeneHue KOHIICH- | JICHHE O KOHIEHTpaluu Be- TPAaLMI0  PAcTBOPA,  MCIOJIB3YS| CKOIl INIOTHOCTH
TpalMd  BELIECTB KOJIOPH- | IIECTBA U  KOJIMYECTBEHHOM MHCTPYKIHIO
METpHYECKUM 10  Kanubpo- | aHanmm3e
BOYHOMY TpaduKy»

15 | Kpucramnoruapa- o1 | JlaGopaTopHslii ombIT Ne 8 CchopmupoBaTh NOHATHE 1 3nath  cmocoOHOCTh  KpucTan- Jlatuuk — Temmepa-
«Onpenenenne temnepaty- pol | «Kpucramnoruapa» JNOTUAPATOB  Pa3pyliaThes IIPH| TYpbI IUIATHHOBBIN
pasoKeHUsA KpHUCTaIl- HarpeBaHuy
JIOTU/IpaTay

16 | Knaccet ~ Heopranu- IIpaktuueckas padora Ne 4 Cdopmuposatb npezicTas- |1 Ymers ompenenats pH pac- | Jlatuuk pH

yeckux coenuHe- Huil| «Onpenenenne pH  pactBo-| nerue o pH cpexbl kak Xa- TBOPOB
OcHoBanus POB KHUCJIOT ¥ ILENOYEN» PAKTEPUCTUKM KHCIOTHO- CTH
pacTBopa
17 | Knaccet  Heopranu- JlaGopatopHsiil onbiT Ne 9 Cdopmuposats npezcTas-1 [Ipumensats ymenus no ompe- | Jatunk pH
4eckux coequHe- Huil| «Onpenenenne pH  pas- neHue o mkaine pH nenendio pH B mpakTHuecKoi
OcHoBaHus JUYHBIX Cpeay JeSITENbHOCTH
18 | Knaccer  Heopranu- | JlabopatopHsiii ombit Ne 10 OKCrepUMEHTalIbHO J0Ka- 3aTh |1 [lonumars cymmuocts mpouec- ca | Hatuuk pH, nosa-
YECKHX COoelMHe- HUMl | «Peakuys HelTpanusa- Lum» | XUMHYECKHE CBOIICTBA HelfTpanu3auuy U MpuMe- HATb | TOp 00bEMA KuJ-
Xumuueckue | JleMOHCTpalMOHHbI OCHOBAaHHI Mporecc HeWTpanu3a- MM Ha | KOCTH,  OrOpeTKa,
CcBoiicTBa  OCHOBa- | 3kcmepuMeHT Ne 5 «OcHo- MPAKTHKE JaT4UK  Temmepa-
HAN BAHUSA Tennosoit  3dexT TYpsl  IUIATHHO-
peaKiyy THAPOKCHAA Ha- Tpus| BBIM, JaT4WK JaB-
C YITIEKHCIIBIM Ta30M» JeHUs,  MarHur-
Hasi MeIajKa
19 | CroiictBa  Heopra- | JlaboparopHsriiomsiTNe1l Ucnomp3oBath  momyueH- |1 YMeTb  ompenenitb  KHCIOT- Hataux pH
HUYECKMX  coequ- | «OmpenieneHne KHCIOTHO- CTH| HblE 3HAHMS JUIs  ONpene- HOCTb I10YB
HEHUI TIOYBBD» JIEHUs  KUCIOTHOCTH  pac-

TBOpOB




Ne | Tema Conep:xxanue LleneBasi ycranoBka ypoka | Koa-Bo [lnanupyembie pe3yJabTaThl Henoan3oBanue
n/n 4acoB o0opya0oBaHus
20 | Xumndeckas CBs3b JIeMOHCTpaLMOHHBIA OTIBIT [Toxa3arsb 3aBUCHMOCTH Ymerp  onpemenatb Thn - kpu- Jatumk  temmepa-
No 6 «Temmeparypa mnaB- | GuU3MYECKHMX CBOWCTB  Be- CTAUIMYECKUX  PElETOK  MO| Typhl  IUIATHHO-
JIEHUS BELIECTB C PAa3HbIMU | LIECTB OT THUIA XUMUYECKOH TEMIIEpaType IUIaBIeHHS BB, JAaTYMK TeM-
THIIAMH KPUCTAIUIMYECKUX | CBA3M TepaTypsl  TEPMO-
PELIETOK» HapHbINA
TemaTnueckoe nIaHupoBaHue y4eOHOro MaTepuana B 9 kiacce
Ne | Tema Conepxanue [enesas ycranoka ypoka | Koa-Bo Ilnanupyemble pe3yJabTaThl Hcenoan3oBanue
n/n 4acoB o0opynoBaHus
Teopus 3JIEKTPO- JIeMOHCTPALMOHHBII OIIBIT [Ioka3ats, 4TO pacTBOpe- HUE 3HaTh, 4TO pacTBOpE- JlaTunk TeMIIepa-
matudeckoit  aucco- Ne 1 «Teruiooit apdext BELIECTB ~ HMMEET sl HIE —  (DUBUKO-XUMUYECKHH| TypHI MIATHHOBBIH
[UAN pacTBOPEHHs ~ BELIECTB B NPU3HAKOB  XUMHUYECKOM rporecc
BOJIE» peaxun
Teopus  smextpo- Ilpaktiueckas pabora Ne 1 BBenenue  MOHATHHA  «3IEK- Ymerb SKCHIEpUMEHTANBHO| JaTuik  3MmeKTpo-
MUTHYECKOH  Jwcco-| «ONEKTPOIUTHl M HEdJEeK-| TPOIUT» U «HEIIEKTPO- JTIUT» ONpENENATh  BNEKTPOJUTHl M| TPOBOJHOCTH
RN TPOJIUTB) HEAJIEKTPOIIUTHI
Teopus  anexrtpo-| JlaGopatopHbiit ombIT Ne | Ccopmuposatb Tpe/ICTaB- 3HaTh, KaKoe BIMSHUE OKa- Jlatauk  3mekTpo-
MUTHYECKOH  Jmcco-| «BnusHue pactBoputens Ha | NeHHE O BIMSHHM PacTBO- 3bIBA€T BOJA Ha JMCCOLMA- MPOBOAHOCTH
[UALU JUCCOLUALIHION puTens Ha  JMCCOLMALHIO LU0 BELIECTBA
3JIEKTPOJIUTA
Teopus 3nekTpo-| JlabopaTtopHslii onbIT Ne 2 OKCIIEpUMEHTABHO  BBECTH Ymers ompenendth cuibHble M| Jartumk  3meKTpo-
mutiyeckoil  aucco-| «CunbHble M crmalble 9MeK- | MOHSTHE — «Calblid  Aek- cialble  ANEKTPOIUTBl € MO- MPOBOJHOCTH
uraiuy . CHibHBIE U| TPOJUTHD) TPOJUT MOWIbI0  JaT4dKa  MEKTPOINpO-
cnadbie 3JEKTPO- BOJIHOCTH

JINTBL




Ne | Tema Conep:xxanue LleneBasi ycranoBka ypoka | Koa-Bo Ilnanupyemble pe3yJabTaTh Henoan3oBanue
n/n 4acoB 00opya0BaHus
5 Teopuss  anextpo-| JlaGoparopHblii onbIT Ne 3 Ccopmuposatb npezcTas-1 3HaThb  3aBMCHMOCTb  3IekTpo-| Jlatumk  amexTpo-

NUTHYECKOH  JIMCCO-| «3aBUCUMOCTD 3NEKTPO-{ JICHKE O  3aBUCHMOCTH IPOBOHOCTH ~ PAacTBOPOB  OT| IIPOBOAHOCTH
LUanuu TIPOBO/IHOCTH PacTBOPOB| 3IEKTPOIPOBOIHOCTH pac- KOHLIEHTpAL1 HOHOB
CHIBHBIX ~ JIEKTPOIMTOB  OT TBOPOB  OT  KOHLEHTPAaLUH
KOHLIEHTPALIUK HOHOB) HIOHOB
6 Teopus  snexrpo- Ilpaktiueckas pabora Ne 2 Jakpenuth mpescTaBieHue o |1 Ymers JKCIIEPUMEHTANBHO | JlaTdMK  3IeKTpo-
mmTideckod  aucco-| «OmpeneneHne  KOHLEH- | 3aBUCHMOCTH 3JEKTPO- ONPENENATh KOHLEHTPALMIO COJH | IPOBOJHOCTH
LUanuu Tpalud COJM 1O JEKTPO- | MPOBOAHOCTH PAacTBOPOB OT B PacTBOpE € MOMOLIBIO JaTUUKa
TIPOBOJHOCTH PAcTBOPa» KOHLIEHTPALIUK HOHOB 3IIEKTPOIIPOBOJHO- CTU
7 Teopus anekTpo- JlaboparopHslii onbIT Ne 4 Hccnenosats ocobeHHocTH(L [IpumensTs 3HaHUA Opeak- i | Jlatuuk  dmexTpo-
JNIUTHYECKOH macco «B3anmonelicTeue THJPOK- | TPOTEKAHUS  PEAaKUMM  Heil- HEHTpaIM3alMl B MHBX | IIPOBOAHOCTH,
LMaLNA. cua Oapus ¢ cepHOM Kuc- | Tpanu3aluu YCIIOBUSIX fo3arop  00bEma
Peakmmy  WMOHHOTO | JIOTOM» KHJIKOCTH, Oro-
obOmeHa peTka
8 Teopus  snexrpo- Jlaboparopusiii ombiT Ne 5 OKCIepUMEHTAlIbHO MOKa- 3aTh{l 3Hatb, 4TO Bce pacTBopuMble B | JlaTumk  3mekTpo-
mTayeckoil  aucco- «OOpazoBanue — conmei  am-| oOpazoBaHME ~ MOHOB  MpH BOJE CONM SBIAIOTCA CHIb- | IIPOBOAHOCTH
HUauu MOHHSD» peakiuu aMMHaKa ¢ HBIMH HJIEKTPOTUTAMU
KHCIIOTaMU
9 Xumnyeckne peak- uy| Jlabopatoprbiid onbir Ne 6 | M3yuenue — okucautensHo- |1 Nmers mpencrasnenue o Te- | Jlatuuk  Temmepa-
. «/3yyeHue peakuMm B3ad- | BOCCTAHOBUTENBHBIX  TIPO- WI0BOM  3(deKTe  OKHMCIM- | TYpHI IIATHHOBbIN
OxucnurensHo- MojielicTBUS  CynbuTa Ha- | L[ECCOB, MPOTEKAIOIMX ¢ TENbHO-BOCCTAHOBHTEIBHBIX
BOCTAHOBUTEJIb- TpUS C TMEPOKCHAOM BOJO- | BBIIEICHHEM SHEPTHH peakuuii
HBIE  PEaKLUH pona»

(OBP)




Ne | Tema Conep:xxanue LleneBasi ycranoBka ypoka | Koa-Bo Ilnanupyemble pe3yJabTaTh Henoan3oBanue
n/n 4acoB o0opya0BaHus
10 | Xumnueckue peak- uuy JlabopatopHsiii onbT Ne 7 Jokazats, uyro B mpouecce (1 Nmers mpencrasnenus o pas- | Jaruumk pH
. OBP «3menenne pH B xome | mporekanus OBP Bo3mox- HO JIMYHBIX  MPOJIYKTaX  OKHCIHU-
OKUCITUTENIbHO-BOCCTAHO- 00pa30BaHUE KUCIOTH HIIH TENbHO-BOCCTAHOBHTEIBHBIX
BUTEJIBHBIX PEAKLIUN» IEJIOYH peakunii
11 | Xumnueckue peak- iy JlabopatopHsiii ombIT Ne 8 KonmuectsenHo oxapakre- |1 3HaTh, YTO MeTamibl ABIAIOT- ¢ | JlaTuuk  Hampsxke-
.OBP «CpaBHUTENbHAS ~ XapakTe- | pU30BaTb  BOCCTAHOBHTENb- BOCCTAHOBUTEIIMU C pa3- HOM | HHUA
PUCTHKA BOCCTAHOBUTENb- HOM | HYHO CIIOCOOHOCTh — MeTal- BOCCTAaHOBUTENbHOM crio-
CIIOCOOHOCTH MeTa- JOB» JI0B COOHOCTBIO
12 | Xumuueckne peak- | JleMoHCTpaloHHbIe ONbl- Thl | M3yunts  3aBHCHMOCTH  CKO- |2 3natb  3aBucuMocth  ckopoctd| [Ipubop nmns  wmin-
mun . Cropocth xu- | Ne 2 «V3ydyenue BIUs- HHS | POCTH PEAKIUU OT pa3lny- peakuuy OT pa3NuyHbIX (ak-| MOCTpalud  3aBU-
MHIYECKOI PeaKiuu pa3muuHbIX  (aKTOpoB  Ha | HBIX (JaKTOpOB TOPOB — TEMIIEPATyphbl, KOH-| CHMOCTH  CKOpO-
CKOPOCTb PEAKIUI LEHTpalyl  peardpylolmux  Be-| CTH  XUMHYECKOi
IECTB, KATaNM3aTopa, NMPUPO- AbI| PEAKLMM OT YyCJIo-
BEILIECTB, TIJTOIIA M| BHH
CONPUKOCHOBEHHS BELIECTB
13 | Hemeramnst . Tlamo- | JleMOHCTpAIMOHHBII OTIBIT OKcreprMeHTaIbHOE my- |1 3Hath (u3Mueckue M Xumuye- | Ammapar IS
TEeHBI Ne 3 «Mzyuenne ¢usnue- | yeHne (UBMUECKUX U XH- CKHE CBOWCTBA TAIOTEHOB. NPOBENEHUS XU~
CKUX M  XMMHYECKMX | MHYECKUX CBOMCTB XJOpa YMeThb 3anuchiBaTh ypaBHe- HUS | MHUECKHX  Ipo-
CBOWCTB XJIOpa» peakuumii  ranmoreHoB ¢ Me- | eccoB (AIIXP)
TallaMd, HEMETallaMH, HX
Pa3IMYHYIO OKHCJIUTEIBHYO
CIIOCOOHOCTD
14 | T'anorenst [Ipaxtuyeckas padora Ne 3 Onpenenuts cofiepikanme |2 YMeTb TpUMEHATh HOHOCE- JlaTunk XJIOpHA-
«Omnpenenenne  conepka- HUSA| XJIOPHA-MOHOB B  HCCIENY- JIEKTHBHBIE IaTUUKH MIOHOB
XJIOPUJ-MOHOB B IIMTHEBON| EMBIX PACTBOPax

BOZE»




Ne |Tema Conepxanue IleneBas yctanoska ypoka | Kou-Bo Ilnanupyembie pe3yabTaTh Hcnonb3oBanne
n/n 4acoB o0opya0BaHus
15 | CepoBonopox, JIeMOHCTpAIMOHHBIH OIIBIT: N3yunrs nabopatopHsie (1 3HaTh MabopatopHble croco- Obl | Ammapar a7
CyIb(UIBI «[lonyuenne cepoBoopo- 1a U | CIOCOObl  TOMYYEHHS  Cepo- TOJNYYEHHS CEPOBOJIOPO- Ja, €r0 | MPOBEJECHUS  XU-
M3YUYEHHUE Er0 CBOHCTB) . BOZOpOZA, €ro CBOMCTBA U (usnueckue W XUMH- YECKHE | MUYECKHX  peak-
JlaGopaTopHbIii OIBIT: CBOICTBA CYIb(UIOB cBoiicTBa . YMeTb mpo- BoauTh | nmid (AIIXP), mpu-
«CuHTe3  cepoBoaopoaa Ka4eCTBCHHbIC peakiuu Ha | 0op Juis Moiyde-
KauectBeHHbIE —peakuuu  Ha CepOBOIOPO. I/I COMM | HUA Ta3oB WM
CEpOBOIOPOJ U CYJIb(U- b CEpOBOJIOPO/IHON  Kuc-  10Thl, | anmapar Kumma
COCTaBIIAITh COOTBET- CTBYIOLIUE
YpaBHEHUS  XUMU-  YECKHX
peaximii
16 | Hemerannst . Okcu- bl J|eMOHCTPAIMOHHBII OTIBIT W3yuuts cBoiicTBa cepHu- cTOrol 3Hath usMueckue W XuMmmye- | Ammapar b
ceppl . Cepuu- crasg Ne 4«M3ydenne cBOWCTB | rasa CKHE CBOWCTBA CEPHICTOrO Ia3a . | MPOBECHU XU~
KHCIIOT CEpPHHCTOr0 ra3a M CEepHU- YMerb 3amuchiBaTh ypaBHEHHS | MHYECKHX  peak-
CTOU KUCIIOTBI» peakumii rasa ¢ BomoH, co | rumii (AIIXP)
IIEN0YaMU
17 | Hemeranmsl Awm- JlabopaTopHslii onbIT Ne 9 OKCNEpUMEHTATBHO  JI0Ka- |1 3Hath, uTO pactBOp ammuaka B | Jlatumk  dmexTpo-
MHAK «OcHOBHbIE CBOMCTBA aM- | 3aTb  [PUHAIEKHOCTH  pac- BOJIE — CIIA0BII ANMEKTPO- JUT. | TPOBOAHOCTH
MHUaKa» TBOpa aMMHaKa K Cla0bIM YMeTb onpeenaTh 3TO CBOMCTBO
HIIEKTPOIIUTAM C TOMOLIpI0  JaT4u-  Ka
3JEKTPOIPOBOAHOCTH
18 | Okcup azora (IV) | JlemoHcTpamuoHHBle  OmbI- | M3yunth  mpombinuieHHble  Hl 3HaTh INIPOMBIIUIEHHBIE W Ja- | Tepmopesucrop-
tol:  «[lomyueHne oxcupa | maboparopHbie CIOCO0BI OopaTopHble  CrMOCOOBI  MOMY- | HBIH  JATUMK —TEM-
azota (IV) u u3ydeHue ero | MOJyYCHHS OKCHA a30- yeHns okcuna asota (IV), ero | mepatypel, — JaT4mK
coiicTBy; «Oxucnenne ok- | Ta (IV), ero cBoiictsa, mpu- (usnueckne u  xummueckue | pH, maTumk Hrek-
cuna aszora (lI) mo okcuma | MeHeHHE B TPOM3BOJICTBE CcBoifcTBA . VYMETb COCTaBIATH | TPONPOBOAHOCTH,
asota  (IV)»; «Bzaumonei- | a30THOI KUCIOTBI COOTBETCTBYIOILNE YpaBHEHNUS | ammapar g IIpo-
ctBue okcuma aszota (IV) ¢ XUMUYECKUX PEAKLIMIL. BEJICHUA XUMHYe-
BOJOM ¥ KHCIOPOAOM, IIO- YMerb  OOBACHATH TMPUMEHE- | CKUX peaxuuy
JIy4eHHUE a30THOM KUCIIO- ThD) nue okcuaa asora (IV) B mpo- | (AIIXP), maruur-

W3BOJICTBE a30THOU KHCIIOTHI

Hag MCIHIaJIKa




Ne | Tema Conep:xxanue LleneBasi ycranoBka ypoka | Koa-Bo Ilnanupyemble pe3yJabTaTh Henoan3oBanue
n/n 4acoB o0opya0BaHus
19 | AsorHas kucnota ueé| IIpakTiueckas pabora Ne 4 OKCIIepUMEHTANbHO ~ OTIpe- YMerb  ucmonb3oBaTh  MoOHOCe-| Jardmk HUTpAT-
comu «Ompenienenne  HUTpaT- JEMUTh  COJEpKAHHE HHU- JNIeKTHBHBIE ~ JATYMKH  JUIS| MOHOB
MOHOB B  IIMTaTeJbHOM TpaT-uOHOB B PacTBOPAX OIpE/IEIEHNS HOHOB
pacTBope»
20 | MunepanbHbIe Jlabopatoprbiii ombiT Ne 10 OKCMEPUMEHTANBHO Pa3i- YaTh YMeth  3KCTIEPUMEHTATBbHO Jlatunk  smekTpo-
ynoOpeHus «OnpezeneHne aMMHay- HOM | MOUYEBUHY M MHHE- PaJbHBIE ONPEJIENATH MOUEBHHY MPOBOAHOCTH
CEITUTPBI X MOYEBUHbD» ynobpenus
21 | Meramnst . Kanb- mnif| Jlabopatopbiiiomsir Ne1l OKCIEpUMEHTAIBHO yera- 3Hath  cBoiicTBa  coequHeHud | JlaTumk 3IIEKTPO-
. Coenunenns kanbuus| «B3anmozeiictsue H3BECT- | HOBUTh o0pa3oBaHe] KaJdbllUsl U €ro 3HaueHWe B | TPOBOAHOCTH,
KOBOH BOJBI C YIJICKMCIBIM | CPEIHEHUKHUCIONCONH TNPUPOJIE U KU3HU YETIOBEKA MarHUTHas Me-
ra3om» nIajiKka, mpuoop s
NONyYeHUs  Ta3oB
WM amma-  pat
Kurma
22 |Merannst . Keneso JlaboparopHbtit ombiT Ne 12 UccnenoBath poLecc 3Harb, 4TO TpoLEecC KOppo- 3un | JaTyuk JaBieHus

«OxucieHne  Keme3a  BO
BII)KHOM BO3JLyXE»

3NETPOXUMUUECKOH KOppO- 3HY|
’eJe3a B BO3/LyXe

METalIoB ~ IpPOTEKaeT B
TIIPUCYTCTBHH BOXBl M KHCIO-
ponma . 3Hath (hAKTOPHI, YCKO-
PAIOIIHE IPOLIECC KOPPO3HH
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