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lNosAcHUTeNbHasA 3anncka

Paboyas nporpaMma Mo XMMUW Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHMS COCTaB/ieHa Ha OCHOBE
MOMOXEHUA N  TPeboBaHWA K pe3ynbTaTaM OCBOEHWS OCHOBHOM 006pa3oBaTefibHOM  NpOrpammbl,
npefcTaB/eHHbIX B ®PefepaibHOM roCyfapCTBEHHOM 06pa30BaTe/lbHOM CTaHAapTe OCHOBHOMO 06LLero
06pa3oBaHusi, YTBEPXKAEHHOr0 NpuKazoM MuHMCTepPCTBa 06pa3oBaHuMst 1 Haykn PP Ne 287 ot 31.05.2021, ¢
y4yeTom [MprMepHoN nporpaMmmbl BocnuTaHus, OCHOBHOM 06pa3oBatesibHoi nporpammbl FT6OY COLL «OL»
c. [ly6oBbli YMeT OCHOBHOro o06Llero o6pasoBaHMsi, MPUMEPHOW paboyelt nporpammbl  MHCTUTYTa
cTpaTerum passutusa obpasoBaHus Poccuiickoin Akagemun obpasosaHms M, 2021r

B COOTBETCTBUM C [MonoxeHnem 0 paboyeli nporpamme yyebHoro npegmeta, kypca Nr6OY COLU «OL» c.
[y60Bbl1 YMET W OpUEHTMPOBaHa Ha peasiM3auMio B LEHTpe 06pa3oBaHUA eCTeCTBEHHOHAy4HOW W
TEXHO/IOMMYECKON HanpaBneHHOCTEN «Touyka pocTa», CO3[4aHHOrO Ha 6ase LWKOMbl C LEMbl pasBuUTUS Yy
06yyaloLMXCs ecTeCTBEHHOHAY4YHOM, MaTemMaTuyeckor, WUHHOPMALMOHHON rpaMOTHOCTK, (POPMUPOBAHUSA
KPUTUYECKOTO W  KPeaTMBHOINO MbILL/IEHNS,, COBEPLUEHCTBOBAHUS HaBbIKOB eCTECTBEHHOHAYUYHON W
TEXHO/OMMYECKOM HanpaBNeHHOCTH, a TaKXe [AN1A MPaKTUYecKom oTpaboTKM yyebHOro matepuana Mo
yuebHbIM npeaMeTam «Pusnka»,« XuMms», «bronoruns, «TeXHONorns».

Ha 6a3e ueHTpa «Touyka pocTa» 06ecrneyMBaeTcs peanmsaumss  06pas3oBaTe/lbHbIX  NpPOrpamm
€CTECTBEHHOHAY4YHOW W TEXHOMOrMYecKoW HamnpaBneHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUM C
TpeboBaHMSIMN 3aKOHOJaTeNbCTBa B cepe 0Opa3oBaHUS U C YYETOM peKoMeHdauuin PefepasbHOro
oriepatopa y4ebHoro npegmeta «Xumus». ObpasoBaTtesibHas MporpaMMa Mo3BOMSAEeT WHTErpupoBaTh
peanusyemble 34eCb MOAXOAbl, CTPYKTYPY W COAEpXKaHWe MNpu opraHusaumym obydeHuss Xxmmum B 8—9
Knaccax, BbICTPOEHHOM Ha 6a3e n60ro M3 [AOCTYMHbIX Y4yebHO-MeToaMueckux komnaekcos (YMK).
Kcnonb3oBaHve 060py0BaHUsS LEHTPa

«To4ka pocTa» M03BOJISET CO34aTb YCNOBUSA:
* NS PacCLUMPEHNS COAEPXKAHNS LLIKOIbHOr0 XMMNYEeCKOro 06pasoBaHus:;
e [N NOBbILIEHNA MO3HaBaTe/IbHON aKTUBHOCTU 00Y4atoLMXCA B eCTECTBEHHOHAYYHON 06/1aCTw;

e [1NS Pa3BUTKS NNYHOCTM pebeHKa B NpoLiecce 06yUeHNst XUMIUK, ero CnocoGHOCTEN, (hopMMpoBaHMS 1
Y/0BNETBOPEHMS COLMANbHO 3HAUUMBIX VHTEPECOB U MOTPEGHOCTEN;

ofNA paboTbl C OfAPEHHBLIMWA LUKO/IbHUKAMK, OpraHu3auuyM uX pasBUTUS B Pas/iMdHbIX  061acTAX
06pa3oBaTe/IbHOM, TBOPYECKOW AeATENbHOCTM.

MpuMeHss LWGPOBble N1aBopaTOPUK Ha YPOKAX XWMWK, YyualllMecs CMOTYT BbIMOMHUTL MHOXECTBO
NabopaTopHbIX PaboT M AKCMEPUMEHTOB MO NMPOrpamMMe OCHOBHOI LLKOSbI.

[Onsa n3yyeHus npegmeTa «XMMKUsSI» Ha 3Tarne 0CHOBHOIO 06LLero obpasoBaHms oTBoaAMTCA 136 yacoB: 8
Knacc - 68 uvacoB; 9 knacc —68 uacoB. [laHHas o6pa3oBaTefbHas MporpamMma 06ecrneynBaeT YCBOEHME
YUYaLMMUCS BaXKHEMLNX XMMUYECKMX 3aKOHOB, TEOPUI W MOHATWUIA; (DOPMMPYET MpeAcTaB/ieHne O Posnu
XUMUN B OKPY)KAKOLLEM MUPe M XU3HU 4Yenoseka. lMpu 3TOM OCHOBHOE BHWMaHWe YAensercs CyLHOCTU
XUMUYECKNX peakLmili U METOAAM UX OCYLLIECTBEHMS.

OOHMM 13 OCHOBHbIX TMPUHLUWMOB MOCTPOEHUS TMPOrpaMMbl  SBMSIETCS  MPUHLMN  AOCTYMHOCTY.
OKCNepuMeHTabHble [aHHble, MOMYYEeHHbIE Y4YalMWUCA MPY BbIMOIHEHWUM KONMYECTBEHHBIX OMbITOB,
MO3BONAKOT  y4yallMMCSi  CaMOCTOSTeNIbHO [leNaTb  BbIBOAbI, BbISBNSTb  3aKOHOMepHOCTW.  [Moaxoppl,
3a/I0XKEHHbIE B COflepXKaHKe NporpamMmMbl Kypca, CO3AarT He06X0AMMbIE YCNOBUS NS CUCTEMHOTO YCBOEHWS
yyallMMmncs OCHOB HayKu, Ans 06ecneyeHns pasBMBatOLLErO M BOCMUTLIBAIOLLErO BO3AECTBUS 00y4YeHMs Ha
NIMYHOCTb YyalLLerocs.

dopMUpPYeEMbIE 3HAHWS JO/MKHbI CTaTb OCHOBOW CUCTEMbI YOEXAEHUIA LUKOMbHIIKA, LEHTPa/IbHBIM SAPOM €ro
Hay4HOr0 MMPOBO33PEHUS.



OnwcaHmne MaTepuanbHO-TEXHUYECKO 6a3bl LieHTpa « TouKa pocTa,
MCMO/Ib3YEMOT0 A1 peaninsalmmobpasoBaTe/ibHbIX MPOrpaMM B paMKax npenogaBaHms XMMUm

Lincposas (komnbtoTepHass) nabopaTopusa (LIJ1), nporpammHo-annapaTHbIA KOMMMEKC, AaTuYMKOBas
cUcTeMa — KOMIMNEKT y4ebHOro 060pyAoBaHns, BKIKOYAOLLMIA U3MEPUTENbHBLIN 6/10K, MHTEP(EIC KOTOPOro
Nno3Bo/sieT ob6ecrneynBaTb CBA3b C MEPCOHA/IbHBIM KOMMbIOTEPOM, U Habop [AATUMKOB, PErUCTPUPYHOLLMX
3HAYEHUA Pa3/INYHBIX PUNYECKUX BESTUYVH.

[JaTunk TemnepaTypbl MNNATUHOBbLIA - MPOCTOA M HAAEXHbLIA AaTYMK, NpefHa3HayeH AN U3MepeHus
TemrnepaTypbl B BOAHbIX PaCcTBOPax W B ra3oBbIX cpefax. VIMeeT pasnuuHblin fuana3oH n3MepeHuin ot -40 1o
+180 °C. TexHuMYyeckue XapaKTEPUCTUKW [aTyMKa YKasaHbl B WHCTPYKUUW MO 3KcnayaTauumu. JaTumk
TemnepaTypbl TEPMOMNapHbIn NpefHa3HavyeH Ana namepeHus Temnepatyp fo 900 °C. Mcnonb3yeTtcs npu
BbINOIHEHMM PabOoT, CBA3aHHBIX C M3MepeHVeM TeMnepaTyp naamMeHu, NiaBaeHns U pasfioXKeHWs BELLECTB.

[aTunK onTuyeckoil nNNOTHOCTU (KOMOpUMETP) - MNpedHasHayeH A0S WM3MEPEHUst  OMTUYECKON
MAOTHOCTU OKpallieHHbIX PacTBOPOB. lMcnonb3yeTcss npu u3ydeHun Tem «PacTBopbl», «CKOPOCTb
XUMUYECKMX peakLuii», onpeieneHnin KOHLEHTPaLUUM OKPaLLIEHHbIX NOHOB.

JaTunk pH npeaHasHayeH 1 N3MepeHns BOJOPOAHOIo nokasatens (pH) BoAHbIX pacTBOPOB B Pa3/NyUHbIX
CCNeaoBaHKNAX 06BEKTOB OKPYXKatOLLER cpeapl.

[aTunK 31eKTPONPOBOAHOCTU MpeAHasHayeH [N WM3MEPEHWst  YAenbHOW  3M1eKTPONpPOBOAHOCTY
XWAKOCTEA, B TOM 4MCNEe W BOAHbIX PAacTBOPOB BellecTB. [MpUMEHSIETCS MpU  M3yuYyeHUW Teopum
3NeKTPOMIUTUYECKON AMCCOLMaLMN, XapaKTEPUCTK BOAHbIX pacTBOPOB

[aTumnK X10pna-MoHOB UCMOb3YETCA AN KOMIMUYECTBEHHOIO ONpefeneHns CofepXXaHns MOHOB X/iopa B
BOAHbIX pacTBopax, Mouyse, Npogykrax nutaHus. K gatyuvMky MOAKNHOYAeTC WMOHOCENEKTUBHBIN 3N1EKTPOL,
(NC3) (paboumin anekTpod), NOTeHUMan KOTOPOro 3aBUCUT OT KOHUEHTpauMu OnpeenseMoro MoHa, B
[AHHOM Cnyyae OT KOHLUeHTpauuu aHmoHoB Cl-. MoteHuman NCS onpeaenstoT OTHOCUTESIbLHO 3/1eKTPosa
CpaBHEHWS, KaK NpaBusio, X/10pcepebpsHoro.

[aTunK HUTPaAT-MOHOB NpefHa3HauyeH [N KOMMYECTBEHHOrO OMNpPeAeneHUs HWTPATOB B Pa3/MYHbIX
06bEKTaX OKPY>XKatOLLE cpefbl: BOAe, OBOLLAX, (PPYKTaX, KOMOGaCHbLIX U3AENUsSX U T.4,

MWKpPOCKON LIMPOBOIA NpefHasHadeH Ans M3ydeHus (OpMbl KPUCTANIOB M HAGMIOAEHNS 32 POCTOM
KpUCTa//oB.

AnnapaT A1 NpoBefeHNss XUMUYECKMX peakunin (AMXP) npegHasHayeH Ans nosyyYeHns v AeMoHcTpauum
CBOWCTB TOKCUYHBIX MapoB U ra3oB . TN BELLECTBA MOy4atoTCs B KO/I6e-peakTope, U Npy HarpesaHnu (Mnm
0e3 HarpeBaHus) rasoobpasHble BeLLeCTBA MPOXOAAT uepe3 MOrnoTuTe/lbHble EMKOCTM (Hacafku) C
pacTBOpaMu peareHToB, BCTYNatOT C HAMU B peakuunio. V30bITOK rasa MorsowaeTcs XUaKummn v TBEpabIMU
peareHTamK, a TakKXXe aKTUBMPOBAHHbIM Yrném. AnnapaT uYalle BCero WMCnonb3ykT ANla MONYYEHUSA U
[EeMOHCTpaLun CBOMCTB X/10pa, CEPOBOAOPOAA.

Mpr6op 415 AeMOHCTPALMM 3aBUCMMOCTU CKOPOCTU XMMUUYECKMX PeakLnii 0T pa3iniHbIX (hak TopoB
MCMOMb3YHOT NPY U3YUEHU TEMbI

«CKOpOCTb  XMMMWYECKO peakuuu» U TEennoBoro adgekTa XWMUYECKUX peakuuit. [pubop  aaéT
BO3MOXHOCTb 3KCNEPUMEHTaNbHO MCCNEA0BATb B/IMSHME HAa CKOPOCTb XMMMUYECKMX pPeaKLuWii cneayrolmx
(haKTOPOB: MPUPO/bI PearnupytoLLX BELIECTB, KOHLEHTPALMX pearvupyroLLyxX BeLLecTB, MIoWaan rpaHuLbl



pasfena a3 B TreTepPOreHHbIX cucTeMax (MOBEPXHOCTM COMPUKOCHOBEHMS MEXAy pearvpytowmmm
BeLLeCTBamMM), TeMNEepaTypbl, KaTanmM3aTopa, UHIMeuTopa.

MuneTkKa-go3aTop — npucnocobsieHne, UCMob3yemMoe B nabopaTopun A1 OTMEPUBaHWUSA ONpesenéHHOro
06béMa KMAKOCTW. T[IMMETKM BbIMYCKAOTCA MEPEMEHHOrO W MOCTOSAHHOTO 060béMa. B KOMMNekThbl
060pyaoBaHUA ANA  MeAUMUMHCKMX KNacCoB BXOAAT YAOOHble MNWNETKU- [03aTOpbl OAHOKaHa/IbHbIE,
MO3BO/IAIOLLME HACTPOUTL HEOOXOAMMBIA 06BEM OTOMPAEMON XXMAKOCTU B TPEX Pas3/IMUHbIX Anana3oHax.

BaHs KOMOMHMpoBaHHas npefHa3HayeHa [ANS HarpeBa CTEKNAHHbIX U (haphopoBbIX COCYAOB, Korja
TpebyeTcs co34aTb BOKPYr HarpeBaemMoro cocyfja paBHOMEpHOE TemnepaTypHoe rone, u3bexarb
MCNONb30BaHNSA OTKPbLITOIO MJaMeHn 1 PackaséHHOWN aeKTpuyeckoi cnvpann. Kopnyc KOMOGMHUMPOBAHHOA
OaHM cpenaH w3 amlOMUHUA. XKMAKOCTHAs 4acTb KOMOMHMPOBAHHOW 6GaHWM 3aKpbIBAETCA  KOMbLaMMU
pas3/IMYHOro AmameTpa.

Mprbop Ans MoMyyYeHUst Tas3oB WCMOMb3yeTCs NS MOMy4YeHUs HeGOMbLUMX KOMWYECTB rasoB: BOAOPO.A,
Kucnopoga (M3 nepokcuaa BoAopoaa), YrieKUCoro rasa.

Pabouyasi nporpaMmMa no Xxmmun ans 8—9 knaccos
C UCNoNb30BaHMeM 060pyA0BaHNA LieHTPa «ToYvKa pocTa»

Ha 6a3e ueHTpa «Touyka pocTa» 0b6ecrneumBaeTcs peaM3auns 06pas3oBaTe/ibHbIX MPOrpamM ecTecTBeHHO-
Hay4yHOW W TEeXHOMOrMYecKoW Hanpas/ieHHOCTeN, pa3paboTaHHbIX B COOTBETCTBUM C TpeboBaHUAMM
3aKOHOfaTeNnbCTBa B cpepe 06pa3oBaHUA M C YYETOM pekomeHAauunin defepanbHOro oreparopa yy4ebHoro
npegmeTa «XuMmns».

ObpasoBate/ibHas nporpaMma no3BosISeT UHTErpuMpoBaTh peasinyemble NOAX0A4bl, CTPYKTYPY U COAepXKaHue
npy opraHmsaumm obyyeHns xummm B 8—9 Knaccax, BbICTPOEHHOM Ha 6a3e Nt060ro 13 JOCTYMNHbIX YYe6HO -
MeToanyeckmx Komnnaekcos (YMK).

Mcnonb3oBaHve 060pyA0BaHMA «ToUKa pocTa» Npu peanmsalmy aaHHoli O No3sosseT co3aaTh YCIOBUS:
-ANsi PacLUMPEHNst COAEPXKAHMSA LLIKOMIbHOMO XUMIUYECKOr0 06Pa30BaHus;
-ANsi NOBbILLEHWS NMO3HABATE/bHOW aKTUBHOCTM 06YYatoLLMXCs B eCTECTBEHHOHAYYHOl 06M1acTu;

-ANs PasBUTUS NMYHOCTU pPeGéHKa B Mpouecce 00YYeHUst XUMWUKM, ero crnoco6HoCcTel, hopMUpoBaHMS 1
Y0BNETBOPEHMS COLMAbHO 3HAUMMbIX VHTEPECOB U MOTPEGHOCTEN;

-4ns paboTbl C OfAPEHHBLIMW  LUKO/IbHUKAMK, OpraHu3auuy ux pasBUTUA B PasIMyHbIX 06/1acTaX
06pa3oBaTe/ibHOM, TBOPYECKOW AeATENbHOCTY.

HopMbl OLIEHOK 3a BCe BMAbl MPOBEPOYHbIX PaboT

«5» - ypoBeHb BbINOMHEHUA TPeGOBAHWI 3HAUMTENBHO BbILLIE YA0BNETBOPUTENILHOIO: OTCYTCTBME OLLMGOK,
KaK No TeKyLlemy, TaK 1 Mo npeapiayLlemy y4ebHoMy maTepuany; He 60nee 0OIHOro HeaoUéETa.

«4» — YPOBEHb BbIMO/IHEHUA TPe6OBaHWIA BbILLE YA0BETBOPUTE/ILHOIO: Hasmume 2—3 OWMOOK nnn 4—6
HeA04YETOB MO TeKyLleMy yye6HOMY MaTepuany; He 60nee 2 OWMOOK WM 4 HeAo4vETOB MO MPONLEHHOMY
maTepuany; UCronb3oBaHye HepaLMoHabHbIX MPUEMOB peLLeHnst y4ebHOIA 3aaauun.

«3» — [0CTaTOYHbIA MWHVMMa/bHbLIA YPOBEHb BbINOMHEHUS TPe6GOBaHUIA, NPeAbABNSAEMbIX K KOHKPETHOWA
pabote: He 6onee 4—6 OWMO0K unn 10 HeOYETOB MO TEKyLUeMy yyebHOMY MaTtepuany; He 6onee 3—5
OLLNGOK 1nn He 6onee 8 HeJOHMETOB MO NPOMAEHHOMY YYeBHOMY MaTepuany.



«2» — YpPOBeHb BbINOMHEHNS TPEGOBAHMIA HIXKE Y/0BNETBOPUTENBHOMO: Hannume 6onee 6 owwM6oK nnm 10
Hel04eTOB MO TeKylleMy Matepuany; 6onee 5 owwmboK wnnn 6onee 8 HeAOYETOB MO  MPOMAEHHOMY
martepuany.

NMNIAHVPYEMBIE PE3YJIbTATBI OCBOEHUA
YUYEBHOIO NMPEAMETA «XVMWA» B OCHOBHOW LLIKONE

MN3yyeHne XUMUM B OCHOBHOI LUKOME HanpaBNeHO Ha [OCTMXKEHME O00yYatoWMMMCA IMYHOCTHBIX,
MeTanpeAMeTHbIX 1 NPeAMETHbIX pe3y/bTaTOB 0CBOEHUS Y4YeBHOro npeamerta.

JIn4yHOCTHbIE pe3ynbTaThbl

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMSI MPOrpaMMbl OCHOBHOMO 06LEro 06pa3oBaHMs [OCTUrarTCA B XOfe
00YyYeHMs XUMUN B eAMHCTBE YYeOHON 1 BOCIMTATENbHON AesTenbHOCTM OpraHu3aumnm B COOTBETCTBUM C
TPaAULMOHHBIMUA POCCUICKAMUN COLMOKYIbTYPHBLIMU N YXOBHO-HPABCTBEHHLIMW LLeHHOCTAMMW, MPUHATLIMM
B 06LLleCTBe NpaBuiamy U HOPMaMu MOBEAEHMS, M CMOCO6CTBYIOT MpoLeccaM CamMOMo3HaHMs, CaMopasBUTUS
1 coumanmnsaumm obyyarowmxes |

JINYHOCTHbIE pe3ynbTaTbl OTPAXKAOT CHOPMMPOBAHHOCTb, B TOM YMC/E B YaCcTU:
MaTpMOTUYECKOro BOCNUTaHMS

1 UEeHHOCTHOro OTHOLUEHUS K OTEYECTBEHHOMY Ky/bTYPHOMY, UCTOPUYECKOMY U HayYHOMY Hacneamio,
NMOHVMaHWS 3HAYEHNA XUMUYECKON HayKW B XKM3HWU COBPEMEHHOr0 00LLecTBa, CNOCOOGHOCTU BNafeTh
[AOCTOBEPHON MH(hOpMaLyein 0 NepefoBbIX AOCTUMXKEHWUAX WM OTKPbITUAX MUPOBOM M OTEUECTBEHHOWA
XVMWUW, 3aMHTEPECOBAHHOCTU B HAYUHbIX 3HAHWAX 06 YCTPOMCTBE MMpa 1 06LLECTBa;

["pa>kaaHCKOoro BocnmTaHusa

1 npeacTaBneHMA 0O COUMaIbHBLIX HOPMax M npaBuiax MEXINYHOCTHbLIX OTHOLLUEHWIA B KONNEKTUBE,
FOTOBHOCTN K pa3Hoo6pa3H017| COBMECTHOW OEeATENbHOCTA  MPWU  BbINOJIHEHNN yqe6Hb|x,
NOo3HaBaTe/IbHbIX 3afaY, BbIMNO/THEHUN XUMWYECKUX 3KCNEPUMEHTOB, CO3AaHUN y‘-leﬁHbIX MPOEKTOB,
CTpemMieHna K B3aMMOMNOHUMaHUIO W B3aMMOMOMOLUM B MnpoLecce aTOoM y‘-I66HOI7I LEeATENbHOCTN,
rOTOBHOCTM OLEHMBATL CBOE MOBEAEHME U MOCTYMNKN CBOUX TOB&pI/ILLLGVI C NoO3nunn HPaBCTBEHHLIX U
NpPaBOBbIX HOPM C YYETOM OCO3HaHUA I'IOC]'IGACTBI/IVI MNOCTYMKOB,

LIeHHOCT W Hay4HOro No3HaHWs

1 MVpPOBO33PEHYECKUX MPEACTaB/EHM A O BELIECTBE M XMMMWYECKON peakuyn, COOTBETCTBYHOLLMX
COBPEMEHHOMY YPOBHIO pas3BM TWSi HayKM WM COCTaBSHOLLMX OCHOBY [A/11 MOHWMaHWSI CYLIHOCTM
Hay4YHON KapTWHbI MUpa; NPEACTaBNEHWIA 06 OCHOBHbIX 3aKOHOMEPHOCTAX PasBUTUS MPUPOABI,
B3aMMOCBS3AX Ye/I0BeKa C NPUPOAHON CPefoi, 0 PONIM XMMMUK B MO3HAHUM 3TUX 3aKOHOMEPHOCTE;

2. MO03HaBaTe/bHbIX MOTMBOB, HaMpaB/IEHHbIX Ha MOyYEHUE HOBbLIX 3HAHWIA NO XMMUKU, HEOOXOANUMbIX
AN 06bACHEHUA HabNO4aeMbIX MPOLLECCOB U SBEHWIA;

3. NO3HaBaTe/IbHON M MH(OPMaLMOHHOM Ky/bTypbl, B TOM YMC/IE HaBbIKOB CaMOCTOSATE/IbHON PaboThl C
y4eOHbIMX  TeKCTamu, CrpaBOYHOM NUTEpaTypoi, AOCTYMHbIMKM  TEXHUYECKMMU  CpeacTBamu
MNH(OPMaLMOHHbIX TEXHONOTUIA;

4. WHTepeca K OOYYEHMO W TMO3HaHWO, /NH6O3HATENbHOCTM, TFOTOBHOCTM W CMOCOGHOCTM K
camo0o6pa30BaHuIo, UCCefoBaTeNbCKOW AeATeNIbHOCTA, K 0CO3HAHHOMY BblOOPY HarpaB/eHHOCTU U
YPOBHS 06yYeHMs B Aa/IbHENLLEM;

dopMMpoBaHNS KyNbTYypbl 340P0BbS



1 0CO3HaHWSA LEHHOCTW >KU3HW, OTBETCTBEHHOIO OTHOLUEHWS K CBOEMY 3[0POBbH), YCTaHOBKM Ha
300POBbIA 06pa3 XM3HW, 0CO3HAHUA NOCNEACTBUA U HENPUATUSA BPEAHbIX NPuBbIYEK (YNOTpe6seHns
aNnKorons, HapKOTMKOB, KypeHus), HeobXoAMMocTu cobnodeHnst npaBun  6e30nacHOCT  npu
06paLLeHNN C XMMUYECKMU BELLLECTBaMU B ObITY U peasibHOM YXXU3HMU;

Tpynosoro BocnnTaHus

1 KOMMYHMKATMBHOW KOMMETEHTHOCTM B OOLLECTBEHHO OMIE3HONM, Y4ebHO-UCCNea0BaTeNbCKOM,
TBOPYECKON WM ApYruxX BuAax AesATefbHOCTU; MHTepeca K NpakTUYeCKOMY W3y4YeHuto npodeccuin u
TpyAa pasnnyHOro pofa, B TOM YMCIE Ha OCHOBE MPUMEHEHWS MPeAMETHbLIX 3HAHWI N0 XUMWUMK,
OCO3HaHHOro BblOOpa WHAMBMAYAIbHON TPAeKTOpMU MPOAO/IHKEHNA 00pa3oBaHUs € YYETOM
NIMYHOCTHbIX MHTEPECOB 1 CMOCOOGHOCTU K XMMUK, 0OLLECTBEHHBLIX MHTEPECOB N NOTPEOHOCTEN;

JKO0/10rnM4ecKoro BoCnnTaHus

1 3KOMOrMYEeCKM LIeNecoo6pasHoro OTHOLLIEHUS K MPUPOE KaK MCTOUYHUKY XXM3HM Ha 3emrie, OCHOBE eé
CYLLIECTBOBAHWS, MOHWMAHWS LIEHHOCTU 3[0pPOBOr0 M Ge30MacHOro 06pasa »W3HW, OTBETCTBEHHOIO
OTHOLLEHVS| K COGCTBEHHOMY (D3MYECKOMY U MCUXUYECKOMY 3[0POBbIO, OCO3HAHWS LIEHHOCTM
co6MofeHNs NpaBu 6e30MacHOro MoBeAeHUs MpK PaBoTe C BELUECTBaMM, a TaKXKe B CUTYaLUsiX,
YFPOXKAIOLLMX 3[0POBbIO 1 XXU3HU NHOAEI;

2. CNOCOGHOCTW MPUMEHSATL 3HaHWA, MONyYaemble MPU U3YYEHUW XUMWKW, [ONS PeLleHus  3afdad,
CBAI3aHHbIX C OKpY>KatoLeld NPUPOLHON Cpefoi, MOBbILIEHUA YPOBHSI 3KOSIOMMYECKON KynbTypbl,
0CO3HaHMA r106albHOr0 XapakTepa 3KOMOrMYecknMX MnpobneM u nyTen UX pelleHus NocpencTBOM
METOA0B XUMUK;

3. 3KOMIOrMYECKOro MbILLMEHUS, YMEHNSI PYKOBOACTBOBATLCS UM B MO3HABATE/IbHOW, KOMMYHUKATBHOM
11 COLMabHOW NPaKTMKE.

MeTanpeiMeTHble pe3ynbTarhl

B cocraBe MeTanpegMeTHbIX pPe3y/bTaTOB BbIAENAOT 3HaYMMble A1 (POPMUPOBAHMA MUPOBO33PEHNUS
o6bLLeHayYHble NOHATUA (3aKOH, Teopus, NPUHLMM, TUMNOoTe3a, (aKT, cucTema, NPOLECC, IKCMEePUMEHT 1 ap.),
KOTOpble WCMOMb3YHOTCS B €CTECTBEHHOHAYYHbIX Y4eOHbIX NpeAMeTax W Mo3BOAKT Ha OCHOBE 3HaHWW U3
3TUX NpeamMeToB (DOPMMPOBATL MPEACTaB/ieHWe O Le/IOCTHOW Hay4HOW KapTUHE MMpa, U YHUBEpCasibHble
y4yebHble fAelcTBMS  (NO3HaBaTeNlbHble, KOMMYHWKATVBHbIE, PErynsTMBHbIE), KOTOpble 06ecrneymsatoT
(hopMMpoBaHMe TOTOBHOCTM K CaMOCTOSTE/IbHOMY  MJIAHWPOBaHWIO WM OCYLLUECTB/IEHUIO  Y4ebHOM
[eATeNbHOCTH.

MeTanpeameTHble pPe3ynbTaTbl OCBOEHMS 06pa30BaTeNbHOV MPOrpaMMbl MO XMMWU OTPaXKatoT OBMafeHUe
YHUBEPCa/bHbIMW NO3HaBaTelbHbIMU AEACTBMAMU, B TOM HUC/IE:

Bas3oBbIMM TOrM4YeCKNMU AGVICTBI/IFIMI/I

1 ymeHMeM WCMo/b30BaTb NPUEMbI JIOTMYECKOTO MbILLEHUS MPW OCBOEHUM 3HaHWIA: PacKpblBaTb
CMbIC/T XUMUYECKMX MOHATUI (BbIAENSTb UX XapaKTepHble NPU3HAKW, YCTaHaB/MBaTh B3aVMOCBS3b C
APYTUMM MOHSTUSIMK), MCMONb30BaTh MOHATUS ANS1 OObSCHEHUS OTAENbHbIX (HAKTOB U SIBNEHWIA;
BbIGMPATb OCHOBAaHWS W KPUTEPUW AN KNaCCUPMKALMM XMMUYECKUX BELIECTB M XUMUYECKUX
peakUWii; ycTaHaBMBaTb MPUUMHHOCNEACTBEHHbLIE CBS3W MEXYy OGbEKTaMU W3y4YeHusi; CTPOUTh
NOTNYeCKMe pPacCyXaeHust (MHAYKTUBHblE, AeAYKTUBHbIE, MO aHanoruu); AenaTb BbIBOAbI W
3aK/HOYEHMS;

2. YMeHMeM MPUMEHATb B MPOLLECCE MO3HaHWUS CUMBOSIMYECKME (3HAKOBbIE) MOAENN, WUCMOMb3yeMble B
XMMUW, NPeobpas3oBbiBaTh LUMPOKO MPUMEHSEMble B XMMWW  MOfeNbHble MNpPeAcTaBNeHns —
XMMUWUYECKMIA 3HAK (CUMBOI 3N1IEMEHTA), XMMUYecKas (hopMy/ia U ypaBHEHWNE XMMUYECKO peakLmm —



MpU peLLeHnr yue6HONO3HABATENbHbIX 3aay; C YYETOM 3TUX MOAENbHbIX NPEACTABNEHUI BbISBNATL
I XapaKTepn30oBaTb CYLUECTBEHHbIE MPU3HAKM M3YUYaeMblX OGLEKTOB — XMMUYECKMX BELLECTB W
XUMUYECKUX PeakLii;

bas3oBbIMUK nccnefoBaTENLCKUMMN AGVICTBMFIMI/I

1 yMeHMeM MCnonbL30BaTb MOCTaB/IEHHbIE BOMPOCHI B KayeCTBe WMHCTPYMEHTa MO3HaHuA, a TakKe B
Ka4yectBe OCHOBbl A4 CbOpMMpOBaHI/IFI rmnoTe3bl Mo MNPOBEPKE MNPaBU/IbHOCTU BbICKa3biBaEMbIX

CYXXLEHWIA;

2. MpuoGpeTeHVWe oOMbiTa MO  MNJIAHMPOBaHWIO, OPraHM3aUMM U MPOBEAEHUIO  YYEHWUYECKUX
3KCMEPUMEHTOB: YMeHMe HabntoaaTb 3a XO [I0M MpOLecca, CamMoCTOSATE/IbHO MPOrHO3MpoBaTb €ro
pe3ynbTaT, (HopMynMpoBaTb 0606LLEHUS U BblBOAbI MO pe3ynbTaTamM MNPOBEAEHHOrO OnbITa,
CCNEIOBAHNS, COCTaBNATL OTUYET O NPOAENaHHO paboTe;

PaboToi ¢ MHhopmaLmei

1 yMeHueMm Bbl6VpaTh, aHaM3MPOBaTb M MHTEPNPETUPOBATL MH (hHOPMALIMIO Pa3NNYHbIX BUAOB 1 OPM
NPeACTaBNeHNs, MOMy4YaeMyld M3  pasHblX WUCTOYHMKOB  (Hay4yHO-MOMynspHas NuTepatypa
XMMMWYECKOr0 COAiepXKaHmMs, CrpaBoYHble NOcooms, pecypcbl VIHTepHeTa);

2. YMeHVeM MNpUMEHSTb pasNyHble MeTofbl M 3ampocbl MPW MO MUCKe U OT6ope MHGopMaLMK W
COOTBETCTBYIOLMX [aHHbIX, HEOOXOAMMbIX ANs BbIMOMHEHUS YYe6GHbIX WU MO3HABATe/bHbIX 3a/]au
OMpPefeNEHHOr0 TUMa, NpPUOBPETEHNE OMbiTa B 06M1aCTV  WCMOMb30BaHWS  MH(OPMALIMOHHO-
KOMMYHWKATUBHbIX TEXHONOMIA, OBMafieHNe KynbTypoii aKTUBHOFO WCMO/b30BaHWS Pa3NYHbIX
MOMCKOBbIX CUCTEM;

3. YMeHVeM 1CNosb30BaTh Y aHaNM3MPOBaTh B MpoLLEecce y4ebHON 1 1ccnefoBaTe/IbCKON AeaTelbHOCTH
MH(OPMaUMo 0 BANSHWM MPOMbILLAEHHOCTM, CEbCKOMO XO039ACTBA M TpaHCMNopTa Ha COCTOsiHME
OKPY>KatoLLLe NPUPOAHON cpefpl;

YHuBepcaibHbIMU KOMMYHUKaTUBHbLIMU AEVICTBVIFIMI/I

1 yMeHveM 3a1aBaTb BOMPOCHI (B X04€ Auanora W/unu AMCKyccum) Mo CyLLECTBY 06CYXXAaeMoli TeMbI,
(hopMy/IMpoBaTh CBOU NPELAI0XKEHNS OTHOCUTENBHO BbIMOMHEHWS NPEAI0XKEHHOI 3a4aum;

2. npuobpeTeHne oONbiTa Mpe3eHTauMn pesynbTaToB  BbIMONHEHUA XMMUYECKOro 3KCMepumMeHTa
(nabopaTopHOro onbITa, N1a6OPaTOPHO PaboTbl MO MCCNEeAOBaHMKO CBOWCTB BELLECTB, Y4eOHOro
NPOEKTA);

3. 3aMHTEPecOBaHHOCTb B COBMECTHOM CO CBEPCTHUKAMW MO3HaBaTe/IbHOW W MCCNeaoBaTeNbCKOM
AEATENbHOCTM MPW  pPelleHny BO3HMKAKOLWMX NpPo6/iieM Ha OCHOBe Y4yéTa O6OLIMX WHTEPEecoB U
COr/a1acoBaHUsA No3nLmMin (06CyXKaeHUs, 0OMEH MHEHWSMU, «MO3r0BbIe LITYPMbI» U Ap.);

YHMBepcabHbIMU PerynsaTUBHbIMI AeACTBUAMM

1 yMeHVMeM CamMOCTOSTE/IbHO OnpefenaTb LeAnM  AedTeNlbHOCTM, MIaHMpPOBaTb,  OCYLLECTBAATD,
KOHTPO/IMPOBATb M MPU HeO6XOAMMOCTM KOPPEKTNPOBaTb CBOKD [eATENbHOCTb, BbiGMpaTh Hambonee
3(pheKTVBHbIE  CMOCOObI  peleHnss  yyebHbIX W MO3HaBaTe/lbHbIX 3ada4y, KOPPEKTUPOBATb
NpeAN0XeHHbIA anropuTM AeACTBUIA NPY BbINMOIHEHWW 3ajaHUiA C YY4ETOM MOMYYEHUS HOBbIX 3HAHWIA
06 M3y4vaemMbIX 06beKTax — BELLECTBAX W peakumsix;

2. YMeHMWEeM KCMO/Mb30BaTb M aHa/IM3MPOBATb KOHTEKCThI, Npe/iaraeMble B YC/OBUM 3afaHWIA.

MpeaMeTHble Pe3yNbTaThl
B cocTaBe npeaMeTHbIX Pe3ynbTaTOB MO OCBOEHWIO 0653aTeNbHOr0 COAEPXaHWsi, YCTAHOBNEHHOTO [aHHOV
MPUMepPHOIA paboyeil NPOrpamMMOit, BbIAENSHOT: OCBOEHHbIE 0OYYalOLMMUCS HayuHble 3HAHWS, YMEHUs U



Croco6bl AeCTBWIA, cneunduueckne A1 NpeaMeT HOM 06M1acTn «XuUMus», BUAbl AEATeNbHOCTU MO
MOMYYEHUIO HOBOTO 3HAHWS, €ro MHTeprpeTauumn, NpeobpasoBaHNI0 1 MPUMEHEHNIO B Pa3/INUHBIX YUEBHbIX
11 HOBbIX CUTYyaLMsIX.

MpeameTHble pe3y/nbTaTbl MPeACTaBfieHbl MO rogaM O06y4YeHWs W OTpakKatoT CHOPMUPOBAHHOCTL Y
06yuHatoLLMXCS CNeAYHOLLNX YMEHWIA:

8 KJ/TACC

1

10.

pacKpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKMX MOHATWUIA: aTOM, MOJeKyNa, XUMWYECKWUIA 3/1EMEHT,
MPOCTOe BELLECTBO, C/IOKHOE BELUECTBO, CMeCb, Ba/IeHTHOCTb, OTHOCWUTENlbHAad aTOMHasa W
MOJIEKYNspHas Macca, KO/MYeCcTBO BeLLeCcTBa, MOJb, MOISIPHasA Macca, MaccoBas A0 XUMUYECKOro
aNleMeHTa, MONAPHbIA 06BEM, OKCWA, KMCNOTa, OCHOBaHWE, COJb, 3/1eKTPOOTPULATENIbHOCTb, CTEmNeHb
OKMC/IEHUSs, XMMWYecKas peakuus, TennoBon 3PMeKT peakuuy, Knaccupukaums peakuui,
XVIMUYecKas CBfA3b, pacTBOp, MaccoBas A0/ BELLECTBa B PaCTBOPE;

WANIOCTPUPOBATb B3aVMOCBSI3b OCHOBHbIX XMMWYECKMX MOHATUIA (CM . M . 1) U NPUMEHSTb 3TU
MOHATUSA NPY ONMUCaHMMN BELLECTB 1 UX NPeBPaLLEHNIA;

NCMOMb30BATb XMMWYECKYIO CUMBOSIMKY [AJ19 COCTaBfieHUs (DOPMY/N BELEeCTB W ypaBHEHWi
XUMUYECKNX peaKLinii;

OnpefensiTb BaleHTHOCTb aTOMOB 3/IEMEHTOB B GWHApPHbIX COEAVHEHUSIX; CTEMEHb OKWUCIEHUS
3N1EMEHTOB B GMHApHbIX COEAVHEHUSX; MNPUHAANEXHOCTb BELUECTB K OMpefenéHHOMY Kraccy
coefiHeHMiA No opMynam; BUf XUMUYECKON CBA3U (KOBAJEHTHAs W MOHHAs) B HEOPraHUYecKmX
COEMINHEHMSIX;

pacKpblBaTb CMbICA Mepuoauyeckoro 3akoHa [. M. MeHpaeneeBa: [eMOHCTPMPOBATb MOHUMaHWe
NEepUOANYECKO 3aBUCUMOCTN CBOMCTB XMMMUYECKUX 3MIEMEHTOB OT UX MOMOXEHUS B MEPUOANYECKON
CUCTEME; 3aKOHOB COXPaHeHWs MacCbl BELLEeCTB, MOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYNSPHOIO
YUeHUs, 3aKOHa ABOrafpo; ONUCbIBATb W XapaKTepu3oBaTb TabNUUHYHO (HOPMY MNEPUOAMNYECKON
CUCTEMbI XMMUYECKUX 3MIEMEHTOB: pasnyaTh MOHSATUA «rNaBHas noarpynna (A rpynna)» u
«nobouyHas noarpynna (B rpynna)», Manble W 60MblIME MEepUoabl; COOTHOCUTbL 0603HAYEHUs,
KOTOpble MMeloTcs B Tabnuue «llepuognueckas cUCTEMa XMUMUYECKMX 3nemeHToB [ W.
MeHpeneesa» € YNCMOBLIMUA XapaKTePUCTUKAMU CTPOEHUS aTOMOB XMMWUYECKUX 3N1EMEHTOB (COCTaB ¥
3apaf sapa, 06LLEe YMCO0 3MIEKTPOHOB 1 pacripeaenieHne UX Mo 3MeKTPOHHBIM C/IOsIM);

KnaccumumpoBaTb XMMUYECKME 3/1eMEHTbI; HeOpraHWyecKre BeLLeCTBa;, XUMUYecKne peakuum (rno
4uCny 1 COCTaBY yYaCTBYIOLLMX B peakLiMv BeLLeCTB, Mo TensoBoMy 3MeKTY);

XapakTepu3oaTb (ONMCbIBATbL) O0OLIME XMMUYECKME CBOINCTBA BELUECTB pPas/IMYHbIX KNacCoB,
NOATBEPXAaA ONucaHve NpUMe pamn MONEKYNAPHBLIX YPaBHEHWIA COOTBETCTBYHOLMX XUMUYECKMX
peakuuii;

MPOrHO3MpoBaTh CBOMCTBA BELLECTB B 3aBUCMMOCTU OT UX Ka4eCTBEHHOrO COCTaBa; BO3MOXHOCTM
NPOTEKaHMS XMMNYECKMX MNPEe BPALLEHWIA B Pa3NNUHbIX YCOBUSIX;

BbIUMCNATH OTHOCUTENbHYIO MOMEKYNSPHYIO U MOMSPHYHO MacChl BELLUECTB, MacCOBYH /0N
XUMUYECKOTO 371eEMEHTa MO (hopMy/ie COeAVHEHUs; MacCoBYIO AO0/H0 BELUECTBA B PAacTBOPeE; MPOBO
[WTb PACYEThI MO YPABHEHUIO XMMUYECKOI peakuu;

MPUMEHATb OCHOBHbIE OMepauun MbICAUTENbHON AEATENbHOCTM — aHanM3 U CUHTE3, CPaBHEHWE,
06006LLeHNe, cMCTEMATU3ALMIO, KNacCU(MKALMIO, BbISIBIEHWE MPUYMHHOCNEACTBEHHbLIX CBA3e —
AN N3YYeHMs| CBOWMCTB BELLECTB M XMMUYECKUX PeakUWiA; ecTeCTBEHHOHAY4Hble MeTOAbl MO3HaHUS
— HabnKaeHNe, N3MEPEHNE, MOAENMPOBAHNE, SKCNEPUMEHT (peasibHbIid U MbICNIEHHBIN);



11. cnepoBaTb npaBwiaM MOMb30BAHUA XMMUYECKOW MOCYAon M nabopaTopHbIM 060pyAoBaHMEM, a
TaKxe npasuiam obpalleHns C BewecTBamMu B COOTBETCTBUM C WHCTPYKUMSMW MO BbINOSTHEHUIO
NabopaTopHbIX XMMWYECKMX OMbITOB MO MOJlyYEHUO W COBMpaHMI0 ra3o06pasHbiX BeLecTB
(Bogopoda W KMcnopoda), MNPUrOTOBNEHUKO PacTBOPOB C  ONPEAENEHHON MacCoBOW  A0el
PacTBOPEHHOrO  BeLWleCTBa; MJaHMPOBaTb W MPOBOAUTb  XMMMWYECKME  3KCMEPUMEHTbl Mo
pacrno3HaBaH1O PacTBOPOB LLEIOYEN N KUCIOT C NMOMOLLBI0 MHAMKATOPOB (N1akMycC, (DeHONMTaNenH,
METUIOPaHX 1 Ap.).

9 KJTACC

1 packpbiBaTb CMbIC/ OCHOBHbIX XUMWUYECKMX MOHSATUIA: XUMUYECKMNIA 3N1IEMEHT, aTOM, MOMIEKY/a, WOH,
KaTWOH, aHWOH, NPOCTOe BELLECTBO, C/IOXKHOe BELECTBO, BafEHTHOCTb, 3M1EKTPOOTPULATENbHOCTD,
CTeNneHb OKMCNEHWS,, XMMUYECKas peakLIMs, XMMMUYeckas CBs3b, TEMMOBON 3DEKT peakuun, MOfb,
MONSPHbIA 0OLEM, PaCTBOP; 3NMEKTPOMNTbI, HE3NEKTPONTbI, 3MEKTPONMTUYECKas AUccoLpaLms,
peakUun MOHHOTo 06MeHa, 06paTUMble 1 HEOOPATVMble PeakLMK, OKUCIUTENIbHOBOCCTAHOBUTE/bHbIE
peakLum, OKUCNNTENb, BOCCTAHOBUTENb, OKUCNEHWNE U BOCCTAHOB/IEHWE, a/IoTPONKs, aMhOTEPHOCTb,
XUMMYecKas CBsi3b (KOBaNeHTHas, MOHHas, MeTan/Myeckas), KpUcTannmnyeckas peLléTka, Kopposus
METa//0B, CM/aBbl; CKOPOCTb XMMWUYECKON peakuym, npeaensHo agonyctumas KoHueHTpaums (MAK);

2. WINCTPUPOBATb B3aVMOCBS3b OCHOBHbIX XWMWYECKMX MOHATMIA (CM. M.1) U MPUMEHsATb 3TU
MOHATUSA NPY ONMUCaHMMN BELLECTB 1 UX NPeBPaLLEHNIA;

3. MCMONMb30BaTb XMMMUYECKYHD CUMBOMMKY [ANS COCTaBNeHWst (POPMy/n BELIECTB U ypaBHEHWIA
XUMUYECKMX peakLii;

4. onpegensaTb BaNEHTHOCTb U CTENEHb OKWCMEHWSt XWMWUYECKMX 3MEMEHTOB B  COEAMHEHMAX
PAa3/IMYHOro COCTaBa; MPUHAA/IEXXHOCTb BELIECTB K OMpeaenéHHOMY Kiaccy COeAMHEHWIA Mo
(hopmynam; BWA XMMWUYECKON CBA3M (KOBaNeHTHasi, MOHHas, MeTa//INYecKas) B HEOpraHMYeckux
COEIMHEHUSAX; 3apsifi MOHa MO XMMMWYECKOW (hopMmyne; XapakTep Cpedbl B BOAHbIX pacTBOpax
HEOPraHMYeCcKNX COeAMHEHWUIA, TUM KPUCTaNNYECKO PeLUETKM KOHKPETHOIO BELLECTBa;

5. pacKpbiBaTb CMbIC1 nepuognyeckoro 3akoHa M. . MeHpeneesa M [eMOHCTPUPOBaTL €ro
MOHVMaHME: OMNUCbIBaTb W XapakTepu3oBaTb TabAMYHYHO (OpPMY MNEPUOANYECKON CUCTEMBI
XUMUYECKNX 3MEMEHTOB: pa3nnMyaTb MOHATUA «rnaBHas nogrpynna (A rpynna)» n «nobo4yHas
noarpynna (b pynna)», Manble 1 60/bLLME NEPUOAbI; COOTHOCUTbL 0603HAYEHUS, KOTOPbIE UMEKTCS
B NEpMOANYECKO Tabnmue, C YUCNOBbIMW XapaKTEPUCTMKAMMU CTPOEHWS aTOMOB XUMUYECKUX
3neMeHTOB (cocTaB M 3apsaf sapa, o6Liee YMUCNo 3NEKTPOHOB U pacnpeaeneHmne Ux no 3N1eKTPOHHbIM
CNosIM); OOBACHATL 06LUME 3aKOHOMEPHOCTU B U3MEHEHWUMN CBOICTB 3MIEMEHTOB M UX COEAVHEHUI B
npegenax manbIX NePUOAOB U rNaBHbIX MNOArPYMM ¢ yYETOM CTPOEHMSI MX aTOMOB;

6. KnaccuuUMpoBaTb XMMUYECKUE SMIEMEHTbI, HEOPraHWYeckne BELLECTBA; XMMUYECKME peakumn (no
Ynucny M COCTaBY YYaCTBYHOLUMX B PeakLWK BELIECTB, MO TennoBoMy S(eKTy, M0 M3MEHEHHO
CTEMNeHeNn OKNUCNEHNSI XMUMNYECKUX NEMEHTOB);

7. XapakTepu3oBaTb (OnucbiBaTb) 06LIME XMMWYECKME CBOMCTBA BELLECTB Pas/IMUHbIX K/1acCoB,
NOATBEPXAAA OMNuUcaHve MpuUMe pamMu MONEKYNAPHbIX UM MOHHBbIX YPaBHEHWUIA COOTBETCTBYHOLLMX
XUMUYECKNX peaKLinii;

8. COCTaBMATb YpaBHEHUS 3NEKTPONUTUYECKON AMCCOLMALMN KUCNOT, LUENOYe W COneld; MOoSHble W
COKpALEHHblE YPaBHEHWS peakuuii MOHHOrO OOMeHa; YpPaBHEHWS peakuuii, MOATBEPKAAOLLMX
CYLLIECTBOBAHME FEHETUYECKON CBA3M MEXAY BELLECTBaMU PasNYHbIX KNaccoB;

9. pacKpbiBaTb CYLIHOCTb OKWUC/WUTENbHO- BOCCTAHOBUTE/bHBLIX Peakuuii NMocpeicTBOM COCTaB/IEHNS
3N1EKTPOHHOI0 6anaHca aTUX peakuuii;



10. NnporHo3vpoBaThb CBOICTBA BELUECTB B 3aBMUCHMOCTM OT KX CTPOEHMS; BO3MOXHOCTW MpOTEKaHMs
XMMWNYECKMX NPEBpPaLLEeHNli B pa3IMUHbIX YC/OBUSX;

11. BbMMCASITb OTHOCUTENIbHYIO MOJEKY/ISPHYHO 1 MOMSIPHYKO MacChl BELLECTB; MacCOBYH [ION0
XUMWUYECKOTO 3/eMeHTa Mo (op Myfe COEAVHEHMs; MAacCOBYH [0/0 BELLECTBA B PaCTBOPE;
MPOBOANTL PACUEThI MO YPABHEHMIO XMMUYECKOI PeaKLum;

12. cnegoBaTh MpaBunam MOMb30BaHWS XMMWYECKON NOCyAoi U nabopaTopHbIM 060pyAOBaHMEM, a
TaKKe npasunaM 06palLeHnsi C BELEeCTBaMM B COOTBETCTBUM C WMHCTPYKUMAMMW MO BbINOMHEHUIO
NabopaTopHbIX XMMMUYECKMX OMbITOB MO MONYYEHNO 1 COBMPAHUIO ra3006pa3HbIX BELLECTB (aMmMuaKka
N YINEKUCNOro rasa);

13. NpoBOAVTb peakumnu, NOATBEPXKAAOLLME KAYECTBEHHbIN CO CTaB Pa3/IMYHbIX BELLECTB: Pacro3HaBaTb
OMbITHLIM NYTEM X/0pu4 bpoMug, noana, kapboHar, doctar, CUINKaT, Cynbdar, rMapoKCUA-NOHBI,
KaTWMOHbl aMMOHMS U WOHbl W3YYeHHbIX METafIoB, MPUCYTCTBYIOWME B BOAHbIX PacTBOPax
HeopraHM4yecKnx BELLECTB;

14. NPUMEHSITb OCHOBHbIE OMepaLny MbICUTENbHON AEATENbHOCTU — aHaIW3 W CUHTE3, CPaBHEHME,
0600LLeHVe, CUCTEMATU3ALMIO, BbISBMEHE MPUUNHHO-CNEACTBEHHbIX CBS3e — AN U3YyueHUs
CBOICTB BELLECTB M XMMUYECKMX peakLMii; eCTeCTBEHHOHAYYHble METOAbI MO3HAHWUS — HabNoAeHME,
M3MepeHne, MOZIENIMPOBAHNE, IKCMEPUMEHT (PeasibHbli U MbICNIEHHBIN).

Copep>kaHue yyebHoro npeamera xmmmsa B 8-9 kaccax
(NpakKTnyecKasn YyacTb (1abopaTopHble paboThl, OMNbITbI Y AEMOHCTPALMN) YHEOHOI0 CoaepXKaHus
npeAMeTa ycuieHa MaTepuasibHO-TEXHNYECKON 6a30i LeHTpa «TouKa pocTa», UCMosIb3yeMoro A/s
peanusaunmn obpaszoBaTe/ibHbIX MPOrpaMm B pamkax npernogaBaHus XMMnn)

8 KJTACC
MepBOHaYasIbHbIE XMMUYECKME MOHATUSA

MpeaMeT XMMUU. Ponb XUMUM B XKM3HU YenoBeka. Tena M BellecTBa. PU3MYeCKMe CBOICTBA BELLECTB.
ArperaTHoe COCTOsIHME BeLIeCTB. MOHATME O METOAX MO3HAHWS B XUMUW. XUMUS B CUCTEME HayK. UNCTble
BeLLecTBa U cMecu. Crnocobbl pa3aeneHns CMeceii .

ATOMbI 1 MOMEKY/bl. XUMUYeCKne 31emMeHTbl. CUMBO/bI XMMUYECKNX 3MEMEHTOB. MpOCTble U CMOXHbIE
BeLLeCTBa. ATOMHO-MO/EKY/ISIPHOE YUEHME.

Xumundeckass hopMmyna. BaneHTHOCTb aTOMOB XMMWUECKUX 3/1EMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BellecTB. OTHOCWTENbHAas aToMHas Macca. OTHOCUTENbHas MOJeKynspHas Macca. MaccoBasi A0S
XUMUYECKOTO 3/1EMEHTA B COEANHEHNN.

dur3nyeckne N XMMUYECKne SBMEHNUA. XUMMUYECKas peakums U eé npusHaku. 3aKOH COXpPaHeHUs Macchbl
BeLlecTB. XMMUYecKune ypaBHeHMs. Knaccugmkaums XMMUYECKUX peakumin (CoequHEeHUs, pasfioxeHus,
3aMeLLeHns).

XUMUYECKUNIA 3KCMEPUMEHT: 3HAKOMCTBO C XMMWYECKO Nocydoi, ¢ npasunammn paboTtbl B nabopatopun u
npuémamm obpalleHUs ¢ nabopaTopHbIM 000pYAOBaHUEM; W3Y4YeHVME W onucaHue (U3NYECKUX CBOMCTB
00pa3sLoB HeopraHWYecKUX BeLLECTB; HabnofgeHNe (u3ndveckux (nnaeneHWe BOCKa, TasHWe fibaa,
pacTMpaHume caxapa B CTYMKe, KWMEHWe W KOHAeHCauus BOfbl) M XMMWYECKUX (FOpeHVe CBeuw,
NPOoKa/IBaHve MefHOM MPOBO/OKN, B3aMMOAENCTBME Mefia C KUC/IOTON) SBMEHWI, HabNo4eHe 1 onncaHue
NMPU3HAKOB MPOTEKAHUA XMMUYECKUX peakuuii (pasfioXkeHue caxapa, B3avMOLEWCTBME CEPHON KWUCMOTbI C
Xnopugom Gapus, pasnoxeHuve rugpokcmga megy (1) npu HarpeBaHWW, B3aMMOLENCTBUE >Kenesa C
pactsopoM conv Meau()); n3yyeHne cnocoboB pasgeneHns CMecein (C MOMOLLBI0 MarHUTa, (PUIbTPOBaHME,
BblNapvBaHue, AUCTUANALMSA, XPOMaTo rpadms), NpPoBefeHVEe OYMUCTKMA NOBAPEHHOW COMW; HabnrodeHve u



OMHUCaHHE pe3yJbTAaTOB IMPOBENEHHsS ONbITa, HJUIOCTPUPYIOLIErO 3aKOH COXPAaHEHHMs MacChl, CO3JaHHe
MoJesiel MOJIEKYJT (11apOCTEPIKHEBBIX ) .

BakHeliliue npeacTaBuTe M HEOPraHHYEeCKHUX BelleCTB

Bo3nyx — cmech raso. CocraB Bo3ayxa. Kucimopog — sjemeHT U mpoctoe BewecTtBo. HaxoxkneHue
KUCJIOpoAa B npupoae, ¢pusnueckue U XUMuU4eckue CBOMCTBa (peakuuu ropenusi). Oxcunbl. [IpumeHeHue
kucynopona. CriocoObl nmonyyeHust KUCaopoaa B 1adbopaTopuH U MpOoMbILLIeHHOCTH. Kpyrosopor kucnopona
B npupone. O30H — aymuoTpornHas MoAMGUKALHUS KUCIOPOa.

TennoBoit 3ddexkT XUMHUYECKOH peakuuH, TEPMOXHMHUYECKHE YpPaBHEHHs, 3K30 M 3HIOTEPMHYECKHE
peakuuu. TonnuBo: yronb U MeTaH. 3arpsi3HeHHE BO3[yXa, YCHJIEHHE MapHUKOBOro 3ddexrta, paspyleHue
O30HOBOTO CJIOS .

Bonopon — snemeHT u npocroe BeuecTBo. HaxoxneHue Bonopona B npupone, Gu3ndeckue U XMMHUYECKHe
CBOWCTBA, MPUMEHEHHE, cocoObI nonydeHusi. COCTaB KMCIOT U COJEH.

Konuvectso Bemecrsa. Monb. MomsipHast Macca. 3akoH ABoraapo. MonsipHblii 00béM ra3os. Pacuérsr no
XUMHYECKUM YPABHECHUSM.

dusnyeckue cBoiicTBa BoAbl. Bonma kak pactBoputenb. PacTBopbl. HachlllleHHbIE M HEHACBILIEHHbIE
pactBopbl. Pacmeopumocms 6eugjecms 6 6ooe.! MaccoBasi mons BellecTBa B pactBope. XHMHUYECKHE
cBoiictBa Boabl. CocTaB ocHOBaHUI. Ponb pacTBOpOB B nMpUpoae U B KU3HM denoBeka. KpyroBopot Bozbl B
npupoje. 3arpsisHeHue NpUpoaHbIX BoA. OXpaHa U OUUCTKA MPUPOAHBIX BOI.

Knaccudukauuss HeopraHmueckux coenuHenuit. Oxcuabl. Krnaccudukanus okcuOoB: coneoOpasyroluue
(OCHOBHbBIE, KUCIIOTHBIE, aMm(poTepHbIe) U HeconeoOpasyromue. HomeHknaTtypa okcunoB (MeXayHapoaHas
TpuBHaNIbHAs ). PU3MUECKUE U XUMHUECKHE CBOICTBA okcuaoB. [lonyueHue.

OcHoBanus. Knaccudukauus OCHOBAHMN: WIENOYM UM HEPAaCTBOPUMBbIE OCHOBaHUsA. HomeHkiaTypa
OCHOBaHMH (MeXIyHaponHas W TpuBHanbHasi). Pu3nueckue U XHUMHYECKHE CBOWCTBA OCHOBaHHUU.
[TonyueHue OCHOBaHMIA.

Kucnorsl. Knaccudukauus kucinor. HomeHknatypa KUCiIOT (MexXIyHapOaAHast U TpUBUANbHasH). Puznueckue
U XMMHUYECKHUe CBOMCTBA KUCIOT. Psia aktuBHOcTH MeTtaioB H. H. bekerosa. I1onyuenue kucnor.

Conu. Homenknatypa coseil (MexayHaponaHasi U TpuBUaibHas). Puanueckue M XUMHYECKHE CBOMCTBA
coneii. CriocoObl MOJy4YeHUs! COJIeH.

I'eHeTuyeckas CBs3b MEXAY KjlaCCaMU HEOPTaHUYECKUX COEeTUHEHHH.

XUMHYECKUI 3KCIIEpUMEHT. KadeCTBEHHOE OIpeleieHHe COAep KaHMsl KMCJIOpOAa B BO3JyXe, MOJydeHHe,
coOupaHHe, pacro3HaBaHHWE M W3y4YeHHE CBOWCTB KHCJIOPONA, HaOMIOJEHHE B3aUMOIEHCTBUS BEILECTB C
KHCJIOPOZIOM M YCJIOBUSI BOSHUKHOBEHMsI U MPEKPALIEHUs] rOpeHusl (Moxkapa), 03HaKOMJIEHHE ¢ oOpa3zuamu
OKCHJIOB M ONHMCaHUE HX CBOWCTB, MOJy4YeHHUe, coOupaHHe, pacrio3HaBaHUE U U3y4YeHHE CBOICTB BOAOPOAA
(ropenue), B3aumozeiicteue Bogopona ¢ okcuaom Meau(Il) (Bo3MoXHO UCMONB30BaHHUE BUIEOMATEPUAIIOB),
HaOMoieHHe 00pasLioB BEIIECTB KOJIUYECTBOM | MOJb; HCCIeNOBaHUE OCOOEHHOCTEH PaCTBOPEHHS BEILECTB
C pasJMUYHONW pacCTBOPUMOCTBH), MPUTOTOBJIEHUE pPACTBOPOB C OMNPENENEHHON MacCOBOM  Josiel
pPAcCTBOPEHHOIO BEILECTBA, B3aUMOJEWUCTBHE BOAbI C MeTajllaMd (HaTpUEM M KajbLueM) (BO3MOXHO
MCMOJIb30BaHUE BUAEOMATEPHUAJIOB), ONpeaeeHHe paCTBOPOB KUCIOT U LIEJo4€ell C MOMOIIbIO HHAUKATOPOB;
rccaenqoBaHue 00pa3LoB HEOPraHMYECKHX BELIECTB pa3 JIMUHBIX KJIACCOB, HAOMIOIEHHE U3MEHEHHsI OKPACKH
MHIMKATOPOB B pacTBOpax KUCJIOT U Lienouyei; u3ydeHue B3aumonencTsus okcu aa meau(ll) ¢ pacrsopom
CEPHOM KHUCJIOTBI, KUCJIOT C METAJlJIaMH, PeaKLUUi HEHTpalIU3aLuu, NOJy4eHHe HEPAaCTBOPUMBIX OCHOBAHUH,
BbITECHEHHE OJJHONO MeTajula JPYrMM M3 pacTBOpa COJIM; peLIeHHE DKCIIEPUMEHTANIbHBIX 3a1ad Mo TeMme
«BaxHel1ne K1accel HEOPraHUYECKUX COETUHEHUI.



MeproANYECKUiA 3aKOH 1 NePUOAMYUECcKas cUCTeMa XMMUYECKUX anemMeHToB [. V. MeHpaeneeBa. CTpoe
HVe aTOMOB.

Xnmnyeckas cBAsb. OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIE peakynmn

MepBble NOMbITKM KNacCU(MKaLMM XUMUYECKUX 3NeMeHTOB. [lOHATME O rpynnax CXOAHbIX 3/1eMeHTOB
(LenoYHble ¥ LWEeNoYHO3eMe/bHbIE MeTaibl, FasloreHbl, MHEPTHbIE rasbl. NMEMeHTbl, KOTOpble 06pasyrT
aM(oTepHbIE OKCU/Ibl U TMAPOKCUPbI.

Mepuoanyecknin 3akoH. [epuoamyeckas cucTemMa XMMUYECKUX anemeHToB . . MeHgeneesa. Buabl
Tabnuubl «Meprognyeckas cucTeMa XMMUYECKnX anemeHToB [, . N . MeHgeneesa» . Mepuoasl 1 rpynnsbi .
Pun3nYecKnii CMbICN NOPSAKOBOro HOMepa, HOMEPOB Nepu ofa v rpynnbl 3ieMeHTa .

CtpoeHue atomoB. CocTaB aTOMHbIX fep. W3otonbl. SneKTpoHbl. CTpOeHWe 3M1EeKTPOHHBLIX 060/104eK
aToMoB NepBbIX 20 XMMUYECKMX 3/IEMEHTOB MEPUOAMYECcKoin cuctembl [, V. MeHgeneeBa. XapakTepuctmka
XMMWYECKOr0 3/1eMeHTa Mo ero NnosioKeHuIo B nepuoguyeckoin cucteme . V. MeHgeneesa.

3aKOHOMEPHOCTM  M3MEHEHWst paauMyca aTOMOB  XMMMWYECKUX 371 MEHTOB, METAa//INYeCcKUX WU
HEMETa/IMYECKUX CBOICTB MO rpynmnam 1 nepuogam. 3HauyeHne NepruoAvyecKoro 3aKoHa U neprioanyeckoli
CUCTEMbI XVMWUYECKUX 3NEMEHTOB A/s PasBUTUS HayKW M NpPakTukn . [ . N . MeHaeneeB — YUéHbIid 1
rpaXaaHuH .

31'IeKTpOOTpVILI,aTeI'IbHOCTb XUMUYECKMX 3M1EMEHTOB. XMMUYecKaa CBA3b (I/IOHHaFI, KOBa/IEHTHaA MnondpHas u
KOBa/IEHTHadA HEI'IO]'IﬂpHaFI). CreneHb okucneHusa. OKUCNNTeIbHO-BOCCTAHOBUTE bHbIE peakunn. |_|p0L|,eCCbI
OKMCNeHNs 1 BoccTaHoBeHNS. OKMUCINTeNIN N BOCCTAHOBUTENN.

XUMUYECKNIA 3KCTIEPUMEHT: WM3yuyeHne 06pasLoB BELLECTB MeTa/ fIOB U HEMETanoB; B3auMopeiicTme
rMAPOKCUAA LMHKA C pacTBOPaMW KWUCMOT W LLENoYel; NpoBefeHNEe OMbITOB, WAMKOCTPUPYHOLWMX NPUMEpSI
OKUCNNTENbHO-BOCCTAHOBUTEbHBIX peaKLmii (ropeHne, peakLun PasnoXeHys, COeaNHEHNS).

MexnpegMeTHbIe CBA3N

Peanu3auyms MeXNpPeAMETHbIX CBA3eM NPU  U3yYeHUW XuMUM B 8 KJlacce OCYLLECTB/ISETCH uepes
MCNONb30BaHME KakK 0OLLUMX eCTECTBEHHOHAYUHbIX MOHATUI, TakK U NOHATUIA, ABASIOLWMXCA CUCTEMHBIMU A5
OTAeNbHbLIX NPeaMeTOB eCTeCTBEHHOHaYUYHOr0 LKA,

OO6LuMe ecTeCTBEHHOHAYUHble MOHATWS: Hay4HbIA (hakT, TWUMoTe3a, TeOopWsi, 3aKOH, aHa/n3, CUHTES,
Knaccumkauysi, NepuoAnMYHOCTb, HabNtOAeHWe, 3KCMEPUMEHT, MOAENMpPOBaHME, W3MepeHUe, MOJENb,
SIBNEHMe.

du3nka: MaTepusi, aToOM, 3MEKTPOH, MPOTOH, HEMTPOH, MOH, W30TOM, PaAMOaKTUBHOCTb, MOJEKY/a,
3NEKTPUYECKUIA 3apsif, BeLLeCTBO, Teno, OObEM, arperaTHoOe COCTOSHME BELUeCTBa, ras, (U3nYecKme
BE/IMUHBI, €AMHULIbI U3MEPEHUS, KOCMOC, MNaHeTbl, 3883/bl, COrHLe.

Buonorusa: PoToCKHTE3, AblXaHue, bruochepa.

leorpadus: aTtmoctepa, ruapoctepa, MUHeparbl, FOPHbIE MOPOAbl, MOME3HbIE WCKOMAeMble, TOMMBO,
BO/IHblE PECYPChI .

9 KNTACC
BellecTBo 1 XuMmyecKas peakums



Ilepnonuueckuil 3akoH. Ilepuoanueckas cucrema xumudeckux anemeHToB [[. 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B M3MEHEHHU CBONCTB XMMUYECKUX DJIEMEHTOB NEPBBIX TpéX NnEPUOAOB, Kallus,
KajJbLUusd H HX COG,HI/IHGHI/Iﬁ B COOTBETCTBHU C IIOJIOJKEHHEM JJIEMEHTOB B nepnonw{ecxoﬁ CUCTEME U
CTPOCHUEM UX ATOMOB. CTpOGHI/Ie BELIECTBA. BUAbI XUMUYECKON CBSI3U. THIIBI KPUCTAJITUNICCKUX peLLIéTOK,
3aBUCUMOCTb CBOWCTB BE€LIECTBA OT THUIIA KpHCTaHHquCKOﬁ peLLIéTKI/I H BHUOA XHUMUYECKOH CBS3H.

Knaccudpukauus ¢ HOMEHKJATypa HEOPraHUYECKUX BelleCTB (MeXIyHapoOAHas U TPHUBUAJbHAS).
XHUMHUYECKHE CBOICTBA BEILUECTB, OTHOCAIUMUXCS K PA3JUYHBIM KJJacCaM HEOPraHWYEeCKUX CO E€OUHEHMH,
T€HETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudpukanuss XUMHUYECKHX peaKLHUil MO pa3jiMyYHbIM NMPH3HAKaM (MO0 YMCIY U COCTaBYy YYACTBYIOLIMX B
PEaKLMH BEIECTB, MO TErIOBOMY 3P HEKTY, MO U3MEHEHHUIO CTEeNeHEeH OKUCICHUS XUMHUYECKUX 3JIEMEHTOB,
no oOpaTMMOCTH, MO YYaCTHIO KaTajiu3aropa). JK30 W IHIOTEPMHUYECKHE pEeakLUH, TePMOXMUMHYECKHE
ypaBHEHHUS.

[Tonsatue o ckopoctu Xumuyeckod peakuuu. [loHsiTue 00 0OOpaTUMBIX M HEOOPATUMBIX XHMHUYECKHX
peakuusix. IloHsATHE O TOMOreHHbBIX M TEeTEPOTreHHbIX  peakuusix. [lowamue O  XUMUYECKOM
pasrosecuu. Pakmopuwl, 6IUAIOWUE HA CKOPOCIIL XUMUYECKON Peakyull U NOJIOHCEHUE XUMUYECKO20 PAGHOBEC
UA.

MexaHu3M  OKMCJMTENIbHO-BOCCTAHOBUTEJBHBIX  peakUui  (3JIEKTPOHHBI  OaJaHC  OKUCIIUTENbHO--
BOCCTAHOBHUTEJILHOIN peakLuu).

Teopust 31eKTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIUThI U HEANEeKTPoIuThl. KaTHoHbI, aHMOHbI. MexaHu3m
AUCCoOLMallui BC€UWIECTB C PA3JIMYHBIMHU BHUOAMHU xuMuyeckoi cBsa3u. CreneHb AucCcolanu. CunbHble H
cnadble 3JIeKTPOJHUTHI.

Peakuuu vOHHOro obOmeHa. YCJOBUSI NMPOTEKAaHUs] peaKLUi MOHHOrO OOMEHa, MOJIHblE M COKpallEHHbIE
HOHHbIE ypaBHEHHUs peakuuil. CBOWCTBA KHCIOT, OCHOBAaHHMH M COJIell B CBETe MNpEACTaBIeHUH 00
3JIeKTpoNIUTHYEeCKOM nuccouuanuy. KauecTBeHHble peakLuu Ha HOHBI . [Jonamue o 2udponuse coneil .

XUMUYECKUI DSKCMEPUMEHT. O3HAKOMJIEHHE C MOIEISIMH KPUCTAJIMYECKUX PEIIETOK HEeOpraHu4eCKux
BEUIECTB — METAJJIOB M HeMeTajyioB (rpadura W ajiMasa), CJIOXKHBIX BeLIECTB (XJOpUIa HATpus),
UCCJIEZIOBAHUE 3aBUCUMOCTU CKOPOCTM XHMMUYECKOH peakluu OT BO3IEHCTBUS pPa3HUHBbIX (PAKTOPOB,
MCCIIEOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLIECCa NUCCOLMALMU KHUCJIOT, LieNodyell u
coyieli (BO3MOXHO UCMOJIb30BAaHUE BUIEOMATEPUAJIOB), PO BEIEHUE OMBITOB, WLIKCTPUPYIOIIUX MPU3HAKH
NpOTeKaHUsl peakuuii MOHHOro obmeHa (oOpa3oBaHME OCalKa, BblelieHWe rasa, oOpa3oBaHHE BOJbI),
OMbITOB, WJUTKOCTPUPYIOUIUX MPUMEPbl OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIX peaklMii (ropeHue, peakuuu
pasyioxkeHusl, COEqUHEHHs ), PaCllO3HABAHHE HEOPTraHUYECKUX BEIIECTB C MOMOLIbK) KaYeCTBEHHbIX PeaKiuil
Ha MOHBI; PellIeHHe 3KCIIEPUMEHTANIbHBIX 3a/1aY .

HemeTaibl H HX COeAMHEHHS

OOwast xapakrepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKT€pPHbIE CTENEHH OKHCIIEHHS.
Ctpoenue u ¢u3n4ecKkne CBOHCTBA MPOCTHIX BELIECTB — rajJOreHoB. XMMHUYECKHe CBOWCTBA Ha MpUMEpe
xJjopa (B3aUMOIENHCTBHE C MeTajulaMH, HeMmeTajulaMu, Lienodamu). Xusoposopopond. ConsiHas KHCIOTa,
XUMHUYECKHE CBOICTBa, MNOJyueHUe, NpuMmeHeHue. JlelicTBUe XJiopa M XJIOPOBOAOPOAA Ha OpraHU3M
yenoBeka. BaxcHelyue XI0puabl M UX HaX0XJI€HHE B PUPOE .

O6mas xapakrepuctuka 31eMeHTOB VIArpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEeHU
OKHCJIEHHUS.

Ctpoenue u ¢puznyeckre CBONWCTBA MPOCTBIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHKALMH
KHCIIOpOoa U ceprl. XuMudeckue cBoiictBa ceprl. CepoBomopon, cTpoeHue, GU3MUeckue U XUMHUYECKHe
cBoiicTBa. OKCHIBI cepbl KaK MPEACTABUTENN KUCJIOTHBIX OKCHIOB. CepHast KUCIOTa, HU3NYECKHE U



XHUMHUYECKHe CBOHCTBa (0oOLIMe Kak NpPEeACTaBUTENs Kjacca KHCIOT M cneuupuyeckue). XuUMHUYECKHe
peakLuy, Jexalue B OCHOBE NMPOMBILUIEHHOrO crocoda nonyueHusi cepHol kucnothl. [Ipumenenne. Conu
CepHOM KHCIIOThI, KAUECTBEHHAas peakLus Ha cyabhaTHOH. HaxoxxneHue cepbl 1 €€ COeIMHEHHI B IPUPOAE .
XUMHYECKOE 3arpsi3HEHHE OKpYKarolleH cpeabl COEANHEHMSIMM cepbl (KUCIOTHbIE NOXKIH, 3arpsi3HEHHe
BO3JyXa M BOOEMOB), CIOCOOBI €ro NMPeAOTBPALLIEHHUS

OO6mas xapakrepuctuka 3jneMeHToB VA rpymnmnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepPHbIE CTENEHU
OKHCJIEHHUSI.

A30T, pacnpocTpaHeHue B npupone, pusnyeckre U XxuMHueckue cpoiicrsa. Kpyrosopor a3ora B npupone .
AmMmuak, ero (usnyeckMe M XHUMHUYECKHE CBOICTBA, mojyuyeHHe U npumeHeHue. ConM aMMOHMs, HUX
¢du3nyeckue U XMMUYECKHE CBOICTBa, MpuMeHeHHe. KauecTBeHHass peakuusi Ha UOHbl aMMOHUs. A30THas
KUCJIOTa, e€ nojydeHue, Gu3nyeckue U XMMHUYeCKHe CBOHCTBA (00LIMe KaK NMPEeaCTaBUTENs Kilacca KUCIOT U
cneundpuyeckue. Mcrnonp3oBaHue HUTPATOB M COJNEH aMMOHMS B KaueCTBE MHUHEPAJbHBIX YAOOpEHHIA.
XUMHYECKOe 3arps3HEHHE OKpY’Karolleill cpenbl COeAMHEHUsIMM a30Ta (KHCJIOTHbIE NOXIH, 3arpsi3HeHHe
BO3/1yXa, MOYBbI U BOJOEMOB).

docdop, amnorponsbie Mmonudpukanuu pochopa, pusnueckue u xumuueckue corictsa. Oxkcun pochopa(V)
1 QochopHas KuCIOTa, PU3MYECKHE M XUMHUYECKHE CBOWCTBa, mosyueHue. Mcnonb3oBaHue ¢ochaToB B
KaueCcTBE MUHEPAbHBIX YAOOPEHUH.

O6mas xapakrepuctuka snemMeHToB [VA rpynnbl. OCOOEHHOCTH CTPOEHUS] aTOMOB, XapaKTepPHbIe CTENEeHH
OKHCJIEHHSI.

VYraepon, asuioTporHble MOAU(UKALMH, PACIPOCTPAHEHUE B TPUpPOaE, PU3HMUECKHE U XUMUYECKHE CBOICTBA.
Ancopbuus. Kpyrosopor yriaepona B npupone. Oxcunbl yriepoaa, ux pusnueckue 1 XMMHYECKHe CBOICTBA,
HeﬁCTBHe Ha J>XHUBBIC OpPraHU3MbI, MOJYYECHHUE U TNPUMECHCHHE. DKOoNornyecKkue HpO6JIeMbI, CBsA3aHHBIE C
okcunoMm yriaepona(lV), rumoresa rinoGanbHOro MOTEIUIEHUS KJMMAaTa, MapHUKOBBbIA 3¢¢ekT. YronabHas
KUCJIOTA U €€ COJIN, HUX (bmnqecxne H XHUMHYECKHE CBOﬁCTBa, MNOJIYYE€HUE U NPUMECHCHHE. KauecTBeHHas
peakuuss Ha kapOoHaT-MoHbI. Hcmonb3oBaHHe kapOOHATOB B OBbITY, MEIULMHE, NPOMBILUIEHHOCTH H
CEJIbCKOM XO3SIHCTBE.

[TepBOoHayaNbHbIE MOHATHUS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COENMHEHUsX yriepona (MeTaH, 3TaH,
STUJIEH, aLleTUJIEH, 3TAHOJI, TJIMLEPHUH, YKCYCHasi kucioTa). Mx cocmas u xumuyeckoe cmpoenue. Ilonstue o
OMOJIOrMYeCKH BaXKHbIX  BELIECTBAaX: JKUpax, OeNkax, yrieBogax — W UX POJM B IKU3HU
yenoBeka. Mamepuanvnoe eOuncmeo opeaHuyecKux U HeOP2anuyecKux coeOUHeH .

KpemHuuii, ero ¢usnyeckrie 1 XMMHUYECKHE CBOWCTBA, MOJyuyeHHe W npuMeHeHue. CoenquHEHUsT KPEMHHs B
npupone. OOwme npecraBnenus o6 okcune kpeMHusi(IV) u kpemHueBod kuciore. CHIMKAThI, HX
HCIIOJIb30BAHHUE B ObITY, MEIULIMHE,
NPOMBIILJIEHHOCTH. Baoicheiiuiiie cmpoumenbHsle Mamepuansl: Kepamuxa, Cmek1o, yemenm, 6emon, xHeene3o
oemon. [Ipobnemer 6€30nacH020 UCNONBL308AHUA CIMPOUMENLHBIX MAMEPUANOE8 8 NOBCEOHEBHOT HCUSHI.

XUMUYECKUI JKCIEePUMEHT: H3yueHue OOpas3lOB HEOPraHUYECKUX BELIECTB, CBOHCTB COJITHOH KHUCJOTHI,
NpoBeNeHHe KaYeCTBEHHBIX PEaKLMH Ha XJIOPUA-HUOHBI U HAONIOEHHE NMPU3HAKOB UX MPOTEKAHUS, OIbITHI,
oTpaxawolue (Qusnueckue W XUMHUYECKHE CBOHCTBA TajJOr€HOB M HX COEAMHEHUH  (BO3MOXHO
MCIIOJIb30BaHHE BUEOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3liaMu XJIOPHAOB (TraJIOreHUIOB); O3HAKOMIIEHHE C
oOpasuaMu cepbl M €€ COeOqUHEHUsMU (BO3 MOXKHO HCIOJIb30BAaHHE BHIEOMATEPUANIOB), HaOMIOIEHHE
npouecca OOYIJIMBaHUsS caxapa IOX JeHCTBUEM KOHLEHTPUPOBAHHOH CEPHOH KHCIOTBI, H3y4YeHHe
XUMHUYECKHUX CBOICTB pa3OaBIEHHOM CepHON KUCIIOThI, MPOBEAEHHE KaueCTBEHHOH peaklMU Ha CyJbdaT-uoH
1 HaOJII0IeHUe NPU3HAaKa e€ NMPOTEeKaHUs; O3HAaKOMJIEHHE ¢ PU3NYECKUMH CBOWMCTBaMHM a30Ta, ¢ochopa u ux
COeAMHEHUIN (BO3MOXXHO MCIIOJIb30BAHME BHIEOMATEPHUAJIOB), oOOpasuaMu a30THbIX M (HOcHOpHbIX
ynoOpeHui, mnony4yeHue, coOupaHMe, paclo3HaBaHME M H3y4YEHHE CBOHCTB aMMMaKa, NpPOBEIEHHE
KaQueCTBEHHbIX PEeaKLMi Ha MOH aMMOHHUS M (ocar-MOH M HU3ydyeHHe NMPHU3HAKOB UX NPOTEKaHMU,



B3aMMOJENHCTBUE KOHLIEHTPUPOBAHHONW a30THOM KHCJIOTBI € MeAbk (BO3MOXXHO HCIOJb30BaHHE
BUJIEOMATEPUANIOB), H3y4YeHHEe MoJeNeld KpPUCTAUIMYECKUX peIéTok anMmasa, rpadura, QynnepeHa,
O3HAKOMJIEHHE C MPOLIECCOM aACOPOLMH PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM H YCTPOHCTBOM
NPOTUBOrasa; MojJy4yeHue, COOMpaHHe, pacClO3HaBaHHUE U M3yYEHHE CBOHCTB YIJIEKHCIIOrO ra3a, npoBeieHHe
KAQueCTBEHHbIX peakUMid Ha KapOOHAT W CHUJMKAT-HOHBl M M3YYEHHE TMPU3HAKOB MX NPOTEKAHUS,
O3HAaKOMJIEHHE C MPOAYKLHMEH CHJIMKATHOM NPOMBILIJIEHHOCTH, pPELIeHHE 3KCINEPUMEHTANbHBIX 3afad IO
TeMme «Baxkneiilne HeMeTalbl U UX COETUHEHUSI».

MeTanibl M UX COETHHEHHS

OOwast XapakTepuCTHKAa XHMHUYECKHX 3JIEMEHTOB — METaJJIOB Ha OCHOBAaHMM MX TIOJOXEHHUS B
nepuogu4YecKkon cucreme xumuueckux sjemeHToB [[. M. MenneneeBa u crpoeHuss atomoB. CtpoeHue
MeTajuloB. MeTannuyeckasl CBA3b U MeTaJuIM4eckash KpUCTaJuIMdecKas pelléTka. DJIeKTPOXUMHUECKUH psn
HanpspkeHuil MetanaoB. Du3HUecKMe M XUMHYECKHe CBoicTBa MerayuioB. OO0mue crocoObl MOJy4eHMs
MetanoB. IToHATHE O KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI 3aIUUThI UX OT KOppo3uu. Cruiasel (CTasb,
4yTyH, AIOPATIOMHHUH, OpOH3a) U UX NPUMEHEHHUE B ObITY U MPOMBILIIEHHOCTH.

[IlenouHble MeTaIbI: MOJIO)KEHUE B MEPUOJUYECKON cUCTeMe XMMUUYeCkux 3aeMeHToB J|. M. Menneneesa,
CTPOEHME UX aTOMOB; HaxOXJAeHUE B npupone. Pu3nueckue 1 XMMUYECKHe CBOWCTBA (Ha MpUMepe HaTpUs U
kanusi). OKCUIbl U THAPOKCHUIBI HATPUSI U Kaiusi. [I[puMeHeHue eN0oYHbIX METAJJIOB U UX COCIUHEHUH.

[[lenoyHO3€MENbHbIE METANIbl MAarHWil M KaJbLUN: MOJIOXEHHE B MEPUOAMUYECKONH CHUCTEME XMMMUYECKHX
snemenToB JI. 1. MenpeneeBa, cTpoeHue UX aTOMOB, HaxoxaeHue B npupoae. Pusndeckue 1 XUMUUECKHE
CBOMCTBAa MarHus M Kaiupuus. Baxheilmune coenuHeHus: kKanbuus (OKCHI, rHAPOKcHUI, couin). JKECTKOCTh
BOJIbI U CITOCOOBI €€ YCTpaHEeHUSI.

ANIOMUHUI MONOXEHHE B MEPUOAMYECKON cucTeMe xuMudeckux aneMeHToB JI. M. Menneneesa; ctpoeHue
aToMa; HaxoxIeHue B mpupozae. Pu3nueckue U XMMUYECKUE CBOWCTBA amrOMHHUA. AM(pOTepHbIe CBOICTBA
OKCHUaa U ruApoOKCHuaa aJJOMHUHHA.

XKeneszo: nonoxenue B nepuogUUYECKON cucTeMe xuMudeckux sneMeHToB [[. M. MenpneneeBa, crpoenue
aTOMa, HAXOXACHUE B MPHUPOAEC. duznyeckre U XUMHUYECKHE CBOMCTBA JKeJe3a. OKCI/I,HbI, TUAPOKCUABI U
conu xene3a(ll) u xenesa(Ill), ux cocras, CBONCTBA U MOJNyYEHHE.

XUMUYECKUI SKCIEepUMEHT. O3HAaKOMJIEHHE C o0pa3lamMu MeTauloB U CIUIAaBOB, WX (HU3HMUECKUMHU
CBOMCTBAMHU, M3Y4YEHHE PE3YyJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO HCIOJIb30BAHUE BHIEOMATEPHAJIOB),
0COOEHHOCTeH B3aMMONEHCTBUS OKCHUOA KalbLiUg M HaTpus C BOOOHW (BO3MOXKHO HCIIOJNIb30BaHHE
BUIEOMATEPUAJIOB), HCCJIENOBAHUE CBOWCTB >KECTKOW BOIBI, MpOLIECCAa TOPEHUs >Keje3a B KUCIO poje
(BO3MOXHO HCIOJIb30BAHUE BUIEOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS! KAYECTBEHHBIX PEAKLMI HAa HOHBI
(Maruusi, kanbuusi, amomuHus, tuHka, kenesa(Il) u >kenesa(Ill), menu(Il)); HabnaroneHue U OMUCaHHE
NpPOLIECCOB OKPAIIMBAHHUS TUJIAMEHHM HWOHAMH HATpHUsA, Kajusl M KaJbLusi (BO3MOXHO HCIIONb30BAHUE
BUIEOMATEPUAJIOB);, UCCleNOBaHHe aM(OTEPHBIX CBOMCTB TMAPOKCUAA AJTIOMUHUS M THAPOKCHAA IUHKA,
pelIeHne SKCNEPUMEHTANbHBIX 3a7a4 1o TeMe «BakHel1ne MeTasuibl U UX COEAMHEHUSD .

XHMHS H OKPYKAOIIAS CPEAa

HoBrle matepuansl u TexHosoruu. BelectBa U MaTepuaibl B MOBCEIHEBHOM JKU3HU 4eJOBEKa. XHUMHUS U
310poBbe. besomacHoe MCMONIb30BaHME BELIECTB M XUMUYECKUX peakuuid B ObiTy. [lepBasi mo Moub npu
XUMHYECKUX OXOrax M oTpaByieHusX. OCHOBBI 3KOJIOTU YECKOW IPaMOTHOCTHU. XHUMHYECKOE 3arps3HEHHE
OKpY>Karolen cpenbl (nmpenenapHas aonyctuMasi koHueHtpauus Bewects — [1JIK). Ponp xumuu B peenun
HKOJIOTHYECKUX MPOoOIIeM.

[TpuponHble UCTOYHHUKH YIJIEBOAOPOIOB (YroJib, MPUPOMAHBINA ra3, HeQTh), MPOAYKTHI UX NepepadoTKH, UX
pOJIb B OBITY U MPOMBILIJIEHHOCTH .



XUMHYECKHI 3KCNEPUMEHT: HM3y4YeHHE OOpa3LOB MaTepUasoB (CTEKJO, CIJIaBbl METAJJIOB, MOJHMEpHbIE
MaTepuabl).

Me:xknpeameTHble CBSI3U

Peanuszauusi MeXnpeaMETHbIX CBA3€H IpU M3YYEHUMM XUMHHM B 9 Kkjacce OCYLIECTBISIETCS uepes
MCIIOJIb30BaHHE KaK OOLIMX €CTECTBEHHOHAYYHbIX MOHSITHUMN, TaK U MOHATHUH, SIBJISIOIUXCS CUCTEMHBIMU JUIS
OTHEJBHBIX NPEIMETOB €CTECTBEHHOHAYYHOIO LIUKIIA.

OOmue ecTeCTBEHHOHAy4YHble TOHSTHUS. HAay4YHbIH (DAaKT, ruUmoTe3a, 3aKOH, TEOPHs, aHAJIMU3, CHHTE3,
kjaaccudukanusi, MEpPUOAMY HOCThb, HAOJMIONEHHE, SKCIEePUMEHT, MOIEIUPOBAHHE, H3MEPEHHUEe, MOJelb,
sIBJIEHUE, MApHUKOBbIH 3¢ ¢eKT, TexHoJorus, Matepuanbl. Puszuka: MaTepus, aToOM, 3JEKTPOH, MPOTOH,
HEWTPOH, HMOH, H30TOMN, pPaAUOAKTUBHOCTb, MOJIEKYJla, DJJEKTPUUECKUN  3apsil, NPOBOAHHUKH,
NOJYIIPOBOAHUKH, TUJIEKTPUKH, (POTOIIEMEHT, UHANKATOP, BELIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHUE
BELIECTBA, ra3, pPacTBOp, PACTBOPUMOCTb, KPUCTANJIM4YECKas pelIéTka, CIUIaBbl, (U3MUECKHE BEJIUYHUHBI,
€IMHULIbI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeThI, 3B€31b1, COJHLIE.

Bbuonorusi: ¢orocuHTe3, abixaHue, Ouocdepa, 3KOCUCTEMa, MHHEpaJIbHble yIOOPEHHUs, MHKPO3JEMEHTHI,
MaKpO3JIEMEHTbI, MUTATEIbHbIE BEIIECTBA .

['eorpadus: armocdepa, ruapocdepa, MUHepasbl, TOpHbIE MOPOABI, MOJE3HbIE HMCKOMAeMble, TOILIMUBO,
BOJIHbIE PECYPCHL.



Temaruyeckoe NUIIAHUPOBAHHUE N0 XUMHUH 8 KJ1acce

C HCMOJIb30BaHHeM 000pya0BaHus neHTpa «Touka pocra»

No Tema Coaep:xanue HeneBas ycranoBka | Koa-Bo |[[lnanupyembie pesyabrarsi| Ucnosib3oBanue
n/n ypokKa 4acoB o0opynoBaHusi
1 Metonsl no3nanusilIpakTrueckas padora Ne 1 (3HakoOMCTBO ¢ OCHOBHBIMH |1 YMeHHe nonb30BaThCsl Harpe-JlaTuuk  Temmnepad

B XUMHUH . DKCIepH-
MEHTAJIbHbIE OCHOA

<<I/I3yqe1me CTPOCHUHA IJ1a-
MCHHW»

METOAAMH HAYKH

BaTeJIbHBIMH NPUOOpaMH

Typbl (TepMmornap
HBII), CTUPTOBKA

BbI X UMHU
2 Metonel no3znanusp/labopaTopHslii onbiT Ne 1 (3HaKOMCTBO ¢ OCHOBHBIMHU |1 Onpenensarsb BO3MOXHOCTH/[aTuuk Temnepa-
B XUMHUH . DKCIepH- . METONaMH HayKH NPOBENCHUs] PeakLMil U Mpo-{Typbl (Tepmonap
b «JI0 KkakoW TeMmneparyphl y P P poTTyP! (Tep P
MEHTaJlbHble OCHOA 1eccoB, TPeOYIOIMX Harpe+Hbli), CIUPTOBKA
MOXXHO  HarpeTb  Bellle-
BbI X UMHH BaHUs
CTBO?»
3 Metonbl nosHanus/laboparopusiii onbiTr Ne 2 [/lTate  mpencraBieHue  ql VYmenue BbiOMpaTh npubopbllaTuuk Temmepa-
B XUMHUH . DKCIEpH- TOUHOCTH U3MEpPEHHH M- U1s1 IPOBEEHUST U3MEPEHUN,TYpbl MJIaTHHOA
«HM3mepeHne Temmneparypsl .
MEHTaJlbHble OCHOA POBBIX NATYUKOB MU AHAJIO- TpeOYyIOLIMX TOYHOCTU IOKa-BbIH, TEPMOMETD)
KUIIEHHs] BOABI C MOMOLIBI) .
BbI X UMHH rOBBIX MPHOOPOB 3aHUMN . DJIEKTpUYeCcKas
naTyuKa TeMIepaTypbl W
TUIMTKA
TepMOMETPa»
4 Metonst no3nanusp/labopaTophsiii onbiT Ne 3 (ChopmupoBars mnpencrasl 3HaTh npouecchl, nporekaro+/laTunk Temnepad
B XUMHUH . DKCIepH- neHue 0 TeMIeparype 1K€ MPHU TUIaBJIEHUH BELIECTRTYpPbl (TepMonap-
«OnpeneneHue Temnepary- .
MEHTaJlbHble OCHOA TUIaBJI€HUsl, OOpaTUMOCTH U UX KPUCTAJIM3ALUU HbIi)
pbl MJABJIEHUS U KPUCTaJ
BbI X UMHU TUIaBJIEHUs] U KPUCTAJIN3a-
TM3alMy MeTalaay
L1H
S IMepBoHauanbhble |[JlabopaTopHblii onbIT Ne 4 (JKCnepUMeHTaNbHOE 1 YMeTh OTIMuYaTh BOAONPO-4laTuuK  3JEKTPO
XMUMHUYECKHE MOHS- onpeaeNeHue  IUCTUIUIHA BOJIHYIO BOAY OT|IPOBOAHOCTH,
«OmnpeneneHue  BOOOMPO- o . o
Tusi . Yucrele Bewe- - POBAHHOM U BOAOINPOBO- MUCTHJUTMPO- BAaHHOM, 3HATh/UM(POBON MU
BOAHOW M IUCTUJIJIMPOBAaH{ .
CTBa U CMECHU HOM BOABI noyemMy Uil MPOBENEHUSKPOCKON

HOU BOObI»

SKCIIEPUMEHTOB  HCIOJIBb3YIOT
NUCTUJUIMPOBAH- HYIO BOAY




[TepBOHayanbHbIE
X UMHUECKHE TTOHS-
Tus . Pusuyeckue U

JIeMOHCTPALIMOHHBINA  3KCA
nepumenT Ne 1 «Bbipene-
HUE U MOTJOLUEHUE TeM- JIa

I/Isyqeﬂne XUMHYECKHUX SB-
JIEHU N

YMeTh oTiu4aTh (HU3NUECKUE
NPOLIECCHI OT XUMHYECKUX pe
AKLIAH

JlaTuuk Temnepa-
Typbl MJIATUHOBBIN

XHUMHYECKHE sIBJle-— MpPHU3HAK XHUMHYe- CKOf
HUSI peaKLumu»

7 IlepponauanpHble |[leMOHCTpaUUMOHHBIN  3KC{HM3ydyenue sBnenuin mnpyl 3HaTh, uTO MpH nporekaHuulIpudop 1151
XUMHYECKHUE MOHA- [mepuMeHT Ne 2 . «Pa3oxe{pa3fokKeHUn CIO0XKHBIX Bed peaKkLMi MOJIEKYJIbl BELIECTHOMBITOB C  3JIEK-
mus . IIpocTeie 1 [HUE BOABI 3JIEKTPUUECKUMLIECTB pa3pylIalTCs, a aTOMbl CO-{TPHYECKHUM TOKOM
CJIOXHbIE BELLIE-TOKOM» XpaHsATCA (s BeLEeCTB d
CTBa MOJIEKYJISPHBIM CTPOEHHEM)

8 [MepBoHauanpHbie |JIeMOHCTPALMOHHBIH  3KC{JKCIEPUMEHTAJIbHOE IOKaql 3HaTh (OPMYIUPOBKY 3aKOHABechl  3JEeKTPOH
XUMHYECKHe MOHsA- [mepuMeHT Ne 3 . «3aKOH CO-3aTeNbCTBO NEHCTBHUS 3aKO0A U yYMETb TNPUMEHSTb €ro HaHbIE
TUA . 3aKOH COXpa-)XpaHEHUs Macchl Be{Ha NpaKkTHKe, MPU PeLIeHUH pac-

HEHUs MacChbl Be-{LIECTBY YETHBIX 3a/1a4
L1EeCTB

0 Knaccel HeopraHu+leMOHCTPALIMOHHBIA ~ 3KC{IKCINEPUMEHTaJbHO orpe-] 3HaTh 00BEMHYIO om0 co- [[Ipudop hil) b2
yeckux  coenuHe{nepuMeHT Ne 4 . «Onpene{nenuTs coaep>kaHUE KHCA CTaBHBIX YacTel BO3AyXa onpeneneHus  CoA
Huil . CocTraB BO3{I€HHE COCTaBa BO3yXa»  |[IOPOAA B BO3AYyXeE CTaBa BO31yXa
nyxa

10 [Knaccel Heopranu{lIpakTuueckasi padora Ne 2 (CHHTE3 CONM M3 KUCIOTHI M)l VYMerb npoBoauTh mnpocren{lludposoit MH-
YECKUX  COEIUHe- OKCHJa MeTaja M€ CHHTE3bl HeOpraHu4e-{KpOoCKOoMN
HUH CBOFICTBa«HOqueHHe MERHOTO Ky CKHMX BELIECTB C MCIOJIb30Ba-

KHCJIOT . Hopoca» HUEM UHCTPYKLHH
11  [PactBOpHI JTaboparopubiii onbiT Ne S [MccnenoBaTh 3aBUCHMOCTH] MmeTs npeacrasieHue o paz4/laTuuk Temnepa-
PacTBOPUMOCTH OT TeMIIeA HOH 3aBUCHMOCTH PaCTBOPUATYPHI JIATHHOBBII
«M3yyenne  3aBUCUMOCTY
paTypbl MOCTH BEILECTB OT TeMIIepa-
PacTBOPUMOCTH  BELLECTBA v
OT TeMIEPaTypbI»
12 [PactBOpbI JTaboparopubiii onbiT Ne 6 [[TokazaTh 3aBUCUMOCTH] VYmMetb ucnosb3oBarh nuppo-Lludposoii MH-
PacTBOPUMOCTH OT TeMIIeA BOM MHKPOCKOIN [IJIs1 H3y4e-{KpOCKOMN

«HabnroneHue 3a poctom
KPHUCTAJIOBY

paTypsl

HUsI HOPMBI KPHCTAJLIIOB




13 [PactBOpHI . JTabopatopnbiii onbiT Ne 7 |Cpopmuposats nonsitust |1 HMmMers npeacrasnenue o pas{latuuk Temnepa-
. . JIMYHOM HACBIIEHHOCTU Pac{Typbl MIATUHOBBIN
«IlepechlleHHbIH pac-{«paz0aBiIeHHBIH pacTBOPY,
rB0p» TBOpPa PpacTBOPSEMbIM BellleA
«(HACBILIEHHbIN pacTBOPY, CTBOM
«MepeChILEHHbIH pacTBOP»
14  [PactBOpBI IMpakTuueckas padora Ne 3 (Chopmuposars mpencrasl YMeTb omnpeaensatb KOHUEH-4/laTuuk  onTh4e-
JleHHe O KOHLIEHTPALUU Be- TpaLMIO pacTBOpa, MCMOJb3YsICKOMN MIOTHOCTH
«Onpenenexnue KOHLIEH-
IeCTBA M KOJHYECTBEHHOM MHCTPYKLHIO
TpaLuy BELIECTB KOJOpHA
aHanuse
METPHUYECKUM IO KaJuOpo
BOYHOMY IpaduKy»
15 [Kpucramnorunpa- [labopaTtopsslii onbiT Ne 8 (Chopmuposats nousitue |1 3HaTh CHOCOOHOCTH KpucTan{/latyuk Temrmepad
ThI JIOrMApaTOB pa3pyluaTbCsl NPUTYPbI MIIATHHOBbBIN
«Onpenenenue Temnepaty-{«Kpucrannoruapar» Harpesasmi
Pbl  Pa3JIOKEHUs] KPUCTa-
noruapaTay
16  [Knmaccel HeopranudlIpakTuueckas padora Ne 4 (ChopmupoBats mnpencrasl Vmerb onpenenste pH pac- |[[latunx pH
YECKUX  COeIMHe- nenue o pH cpenbl kak Xxa- TBOPOB
. «Omnpenenenue pH pactso-
Huil . OCHOBaHHUSA . PAKTEPUCTUKHU  KHUCJIOTHOA
POB KHMCJIOT U Lesouey
CTH pacTBopa
17  [Knaccel Heopranu{/labopaTtopsslii onbiT Ne 9 (ChopmupoBats mnpeacrasl [IpumensTh yMeHus no onpe+/larunx pH
YECKUX  COedUHE neHue o wkane pH neneHuro pH B nmpaxkTuyeckoi
. «Omnpenenenue pH  pa3-
Huil . OCHOBaHUS NesITeIbHOCTH
JTMUHBIX Cpen»
18  [Knaccel Heopranu{/labopaTtopssblii onbIT Ne 10 [QxcnepumeHTanbHO — q0Kaql [lonumaTh cymHocth npouec4/latuuk pH, nosa-
YECKUX  COeIMHe- . 3aTb XMMHYECKHE CBONCTBA ca HeHTpanuzaluuu U NpUMe{TOp O0BEMA KU
. «Peakuus HENUTpaln3a- o .
HUI XI/IMI/I'{eCKI/IeuHH» OCHOBaHUH HSTb TPOLIECC HEWTpanu3a{kocTd, Oroperka,
CBOIICTBA  OCHOBA- . ' LIMY Ha NPaKTHKe NaT4UK  TeMIlepa-
N /leMOHCTpaLIMOHHBIH
HUI TYpbl TUIaTHHOA
bkcriepuMeHT Ne 5 «OcHo- .
. BbIH, NaT4YMK [aB-
BaHMA . TeryoBol 3ddexT
NIEHUs,,  MarHuT-

peakLuu rMApOKCUaa Ha-
TPUSI C YIJIEKUCIIBIM Fa30M»

Hasi MEllaJika




19  [CsoiictBa Heopra{/labopaTtopssblii onbiT Ne 11 [Mcnone3oBare  mosydeH-l YMeTb onpenensats kuciaor-  |daruuk pH
HUYECKUX  COeAu HbI€ 3HAaHUS NJs OIpele- HOCTb IOYB
. «OrnpeneneHue KHUCIOTHOA
HEHUIT NIeHUs1 KUCJIOTHOCTH pac
CTH MOYBBI»
TBOPOB
20 [ XuMmudeckas cBsi3b [[leMOHCTpauHOHHBIN ONbIT ([Tokazate 3aBUCUMOCTHI YMeTh onpenensaTte TUN Kpu-{llatuuk Temmepad
(bu3nYeCKUX CBOICTB Bed CTAJUIMYECKUX PELIETOK MNATypbl MJIaTHHOA
Ne 6 «Temnepatypa mnas- .
LIEeCTB oT TUNA TeMIiepaType MiaBjIeHus BbIH, JaTUYUK TEM-
NIeHUs1 BELIECTB C Pa3HbIMY o
X UMHUYECKOM CBA3U nepaTypel  T€PMO
TUNAMH  KPUCTAJJINYECKUX o
) NapHbIi
PELIETOK»
TemaTuyeckoe NUIAHUPOBAHHUE N0 XUMHUH 9 Ki1acce
€ UCNOJIb30BaHHEM 000pyn0oBaHus HeHTpa «Touka pocra»
Ne Tema Coaep:xaHue HeneBas ycranoBka | Koa-Bo |[[Ilnanupyembie pesyabrarbl| Ucnosib3oBanue
n/n ypokKa 4acoB o0opynoBaHusi
1 Teopus  snekrpo4/lemoHcTpaunonHelii onbiT |[IokasaTs, uyTO pacTBOpel 3HaTh, UTO pacTBOpe- JlaTuuk Temmepa-
JIUTUYECKON HCCOA . HUE BEUIECTB HUMEET psij . [Typbl TUIATUHOBBIN
Ne 1 «Tennosoit 3¢dex J HUe — QPU3UKO-XUMHUYECKHH
LaLlu NPU3HAKOB XUMHYECKON
PACTBOPEHHUs  BELIECTB NpOLECC
peakLuu
BOZE»
2 Teopus  anextpo{lIpakTuyeckas pabora Ne 1 |[BBeneHne noHATHH «3eKdl YMeThb JKCNEePUMEHTANIbHQ/laTuMK  3JIEKTPO-
JIMTUYECKON HCCOA TPOJIUT» U  «HEDJIEKTPO- ONpENeNATb JJIEKTPOJUTbl HNPOBOAHOCTH
«JIEKTPOJIUTBI U HEdJIeK-
L1alu AT HEBJIEKTPOJIUTHI
TPOJIUTBI»
3 Teopus  anextpo{laGoparopnslii onbiT Ne 1 |ChopmupoBate npencrasdl 3HaTh, Kakoe BJMSIHME OKa{/laTuuk 3JIeKTpo-
JIMTUYECKON M CCOA NIeHUe O BJIMSIHUM PacTBOA 3pIBA€T BOAA Ha AMCCOLMA-NPOBOAHOCTH

1885E2RR05051

«BnussHue  pactBopuUTENs
Ha TMCCOLIMALIUION

pUTeNss Ha AMCCOLMALMIY
HJIEKTPOJIUTA

LHIKO B€LIECCTBA




1885E2RR05051

«OOpaszoBaHue coneit am-
MOHHST»

NpU peakLUMu aMMuaka d
KHCJIOTaMH

HBIMHU 3JIEKTPOJIUTAMHU

Teopus  snextpo{laGoparopHslii onbiT Ne 2 [JkcrniepMeHTaIbHO BBECTH 1 YMeTb onpenensaTy CUIbHbIG/laTuMK  3JIEKTPO-
TTUTHYECKON THCCO- MOHSITHE  «CJAOBIA  3JIeKA 1 cinadble 3JEKTPOJUTHI C MO{IPOBOJHOCTH
«CunpHble U crabble 3J1eK-
uuanuuu . CunbHbIg o 5 TPOJIUT MOLIBIO AaTYHKA 3JIEKTPONPO
TPOJIUTHI
U ciadble 3JeKTPO- P BOJTHOCTH
ST ThI
Teopus  anexrpo{laGoparopnslii onbiT Ne 3 |ChopmuposaTs npeacrasdl 3HaTh 3aBUCUMOCTb 3JIEKTpO+4/laTuuK 3JIeKTpo-
JIMTUYECKON M CCOA eHue 0 3aBUCUMOCTH NPOBOJHOCTH PacTBOPOB OTNPOBOIHOCTH
«3aBUCUMOCTb 3JIEKTPO-
L1alH 5JIEKTPONPOBOAHOCTH  pacH KOHLIEHTpaLM1 HOHOB
NPOBOAHOCTH  PacTBOPOH
TBOPOB OT KOHLIEHTpaLUH
CHJIBHBIX 3JIEKTPOJIMTOB OT]
MOHOB
KOHLIEHTpALMH HOHOBY
Teopus  anextpo{lIpakTuyeckas pabora Ne 2 [3akpenutb mnpexacrasieHugl YMeTb  3KCHepUMEHTaIbHQJlaT4MK  3JIEKTPO-
JIUTUYECKON HCCOA O 3aBUCHUMOCTH 3JEKTPO- OnpenensiTb  KOHLEHTPALHUIONPOBOIHOCTH
«Onpenenexnue KOHILIEH-
L1alU NPOBOAHOCTH PacTBOPOB OT] COJIU B PacCTBOpPE C MOMOILBI)
TpaLHUHU COJNHU MO 3JEKTPO-
KOHLIEHTpaLM1 HOHOB naTyuKka  3JEKTPONPOBOAHOA
NPOBOIHOCTH PacTBOpa»
CTH
Teopus  anextpo{laGoparophslii onbiT Ne 4 [HMccnenoBate 0cobeHHOCTH 1 [IpuMeHATb 3HaHUS O peak-{/laTunk 27aeKTpOA
TTUTHYECKON THCCO- . NpPOTEKaHUs] peakLUU HeM- MM HEeWTpaju3allui B HHBIXIPOBOJHOCTH,
«B3aumMonencreue THAPOK- ..
LIMaL1H . . Tpanu3aluu yCIOBUSIX nozatop  00béMY
cuna Oapusi ¢ CEPHON KHCA
. PKUIKOCTH, 0104
Peakuiui  MOHHOrQIOTOMN»
peTka
oOMeHa
Teopus  anextpo{laGoparopHslii onbiT Ne S [JKCIEPUMEHTAIBHO — MOKaql 3HaTh, YTO BCE pacTBOPUMBbIG/laTUMK 3JIEKTPO-
JIMTUYECKON M CCOA 3aTb 00Opa3OBaHHE HOHOH B BOJI€ COJIM SIBJISIIOTCS CHUJIb-{IIPOBOJHOCTH

XHMMHUUYECKHE peak-
LHHUH .

(OBP)

JTabopaTopHblii onbIT Ne 6

«M3yyenne peakuuu B3au-

OKUCTUTENTBHO- MOJENCTBUSl CyJb)UTA Ha-
BOCTAHOBUTENIb-  [TPUSI C MEPOKCHUAOM BOJOA
HbIe peakuuupona»

M3yyeHue OKHUCIUTENbHOA
BOCCTAHOBUTEJIbHBIX PO
LECCOB, MNPOTEKAIOUUX (
BbIZIEJIEHUEM SHEPTUHU

—

MMmeTh npencraBieHue O Te-
wioBoM 3¢ deKkTe  OKUCITHA
TEJIbHO-BOCCTAHOBUTENIbHBIX
peakLuin

JlaTuuk Temmepa-
Typbl MJIATUHOBBIN




Ne Tema Copepxanue Henesast ycranoBka | Kous-Bo |[Ilnanupyembie pesyabrarsi| Ucnonb3oBanue
n/n ypokKa 4acoB o0opynoBaHusi
10 [Xumuueckue peak- [JlabopaTopuslii onbiT Ne 7 |[lokazath, uto B mporeccel meTp npencrasnenust o pasz-Jlarunk pH

uuu . OBP

«HM3menenue pH B xone
OKHUCIUTENbHO-BOCCTAHO-
BUTEJIbHBIX PEAKLIMI»

nporexkaHuss OBP Bo3MOXk-
HO 0Opa3oBaHUE KHCIOTh
MUK 1LEJIOYU

JIMYHBIX MPOAYKTax OKHUCIIH-
TE€JIbHO-BOCCTAHOBUTENbHBIX
peakLui

11

XHMMHUUYECKHUE peak-
uuu . OBP

JTaGopatopublii onbIT Ne 8

«CpaBHUTENbHAs XapakTed
PUCTHKA BOCCTAHOBUTEJIbA
HOH CIOCOOHOCTH MeTall
JI0B»

KonMuecTBeHHO OXapakTe
PHU30BaThb BOCCTAHOBUTEIbA
HYI0 CHOCOOHOCTH MeTall-
110B

—

3HATb, YTO METAJUIbI SIBJISIFOTH
C BOCCTAHOBHUTEJISIMU C pas3-
HOIl BOCCTAHOBUTEIBLHOM CITOA
COOHOCTBIO

JlaTuuK Hanpsoke-
HUS

12 [(Xumnueckue peak{/lemoHcTpauuoHHble OnbHM3yuuTh 3aBUCUMOCTb CKO42 3HaTh 3aBUCUMOCTb CKOpocTHlIpubop anst  wi;
1y . Cxopoctb xu{rbl Ne 2 «M3yueHue BAMSA{POCTH peakLUU OT Pas3jiuy- PEaKLMH OT Pa3JIMYHbIX (PaK{IIOCTPALIMU 3aBHA
MHUECKON PEaKLMH [HUsI pa3iM4HbIX (HaKTOPOBRHBIX (HaKTOPOB TOpPOB — TEMIIepaTypbl, KOH{CUMOCTH  CKOpOA

Ha CKOPOCTb PEaKLIMH» LIEHTpaLMH Pearupyrolux Be{CTH XUMHUYECKOH
IECTB, KaTajau3aTopa, MPUPO{PEaKLUU OT YCJIOA
bl BELLECTB, IO YBUIA
CONPUKOCHOBEHMSI BELLECTB

13 [Hemeramns! . 'ano-J/leMOHCTpallMOHHBII ONBIT [DKCIEPUMEHTANIBHOE U3y 3HaTh (uzMUeckre U XUMU4e{Annapar 1151
reHbI yeHHe (U3UYECKUX U XHA CKH€ CBOMCTBA raJIOTEHOB .  |[IPOBEAEHUST  XU-

Ne 3 «M3yuenue ¢uznye- o

MHYECKHX CBOICTB XJlOpa MHYECKHX npo
CKHX " XUMHUYECKUX VYMeTb 3anuchbiBaTh YpaBHE
. N neccos (AIIXP)
CBOICTB XJIOpa» HUS peakLuii raJJoreHoB C Me-
TajlJamMM, HEMeTaulaMH, UuX]
Pa3IMUHYI0 OKHCJIHUTEIbHYH)
CIIOCOOHOCTD
14  [Fanorensl IMpakTuueckas padora Ne 3 (Onmpenenuts  conepxaHug2 YMeTb MNPUMEHATb HOHOCeq[laTuMK  XJIOpU[-
XJIOPUJ-MOHOB B HCCIIENY- JIEKTUBHbIE JaTUUKU MOHOB
«OnpeneneHue  copepxad
€MBbIX pacTBOpax
HUS ~ XJIOPUA-UOHOB B

MUTbEBOU BOOE»




Ne Tema Coaep:xaHue HeneBas ycranoBka | Koa-Bo [[Inanupyembie pesyabrarbl| Ucnonb3oBanue
n/n ypokKa 4acoB o0opynoBaHusi
15  |CepoBomopon, JIeMOHCTPaLIMOHHBIN ONBIT: [M3y4yuTh nabopatopHbig 1 3HaTh JabopaTopHble Cnoco{Ammnapar sy

cynbduae CHOCOOBI MOJYYEHUs] Cepo- Obl TMOJNyYEHHUs] CEPOBONOPO{NPOBEINCHUS  XH-
«ITonyuenue cepoBOAOPO- N
BOJIOpOZa, €ro CBOMCTBa U na, ero GuUsMYeCKre U XUMH{MHUYECKHX  peaK
na W u3ydyeHue  erq . o .
BOHCTEY CBOWCTBA CyJIb(UAOB 4eCKHe CBOMCTBA VYmerguuit (AITXP), npud
' NpO- BOAUTH KA4yeCTBEHHbIGOOP ISl TMOJyue-
JIabopaTOpHBIii OMBIT: peakLMy Ha CEepOBOJOPOA WHHUS Tra3oB WM
C COJIM CEpPOBOAOPOAHOM kuc4annapar Kunna
;( MHTE3 ~ CEpOBOAOpOna JIOTBI, COCTaBJIATb COOTBETA
auyeCTBEHHbIE peakLuu Ha CTBYIOIINE YPABHEHNUS XHMU-
CEepOBONOPOA U  CYJb(H- HECKHX peaKiil
bD»
16  [Hemeramnbl . Oxcu4/leMoHcTpauoHHbIi onbIT M3yunuTh cBOICTBa cepHu- |1 3HaTh puznueckue U xuMuie-{Anmnapar 115y
nbl cepbl . CepHHU- . __|croro raza CKME CBOWCTBA CEPHUCTOIQNPOBENEHUS  XU-
Ne  4«M3yuyeHue CBONCTH
CTast KUCJIOTa rasa VYMeTp 3anuchIBAaTHMHUECKHUX  peak-
CEpPHUCTOrO raza M CepHHA o .
N ypaBHeHUss peakuud raza duuit (AIIXP)
CTOH KHCJIOTBI» .
BOJIOM, CO 1eJ04aMH
17  [Hemeramnel . AM- |JIabGopaTopHblii onbiT Ne 9 [DKCnepUMeHTaNnbHO — J0Kaql 3HaTh, YTO pacTBOp aMMUakd/laTyukK 3JIEKTPO-
MHUaK . 3aTh MPUHAIEKHOCTb pacH B BOAe — cCia0blii 3JEKTPO{IIPOBOAHOCTH
«OCHOBHBIE CBOMNCTBa aM-
MHAKDY TBOpa aMMHaka K CyaObIM IUT . YMETb OmnpenensTh 3Tq
HJIEKTPOIUTAM CBOICTBO C MOMOILBIO JaT4yHA
Ka 3JIEKTPONPOBOJHOCTH
18  |Okcup azora (IV)  |[[IemoHcTpanmoHHble  onbHM3y4uTh  MpOMBILLIEHHBIE] 3HaTh NMpOMbILLIEHHbIE U Ja{lepMopesucrop-

Tbl. «[lonyuyeHue oxcuaa
azora (IV) u usyuenue ero
CBOHCTBY», «OKHUCIIEHUE OKA
cuna asora (II) mo okxcung
azora (IV)»; «B3aumoneii
ctBue okcuma azora (IV) g
BOJON M KHUCJIOpPOAOM, MO
ydeHUue a30THOM KHCJIOA
ThI»

1 J1a0opaTopHble CrOCOOH
TMOJIy4eHHs1 OKCHJA a30-

ta (IV), ero cBoiicTea, mpu
MEHEHHE B TMPOU3BOACTBY
A30THOM KUCJIOTHI

OopaTtopHbie CrocoObl MOy
yeHust okcuna azora (IV), erd
dbuzrueckue U XUMHYECKUE
CBOMCTBA . YMETb COCTABJISITH
COOTBETCTBYIOIIUE YPAaBHEHMUS]
XUMHYECKUX PEaKLUH .

VYMeTb OOBSACHATb NpUMEHE
Hue okcuaa azora (IV) B npo-
U3BOACTBE a30THOI KUCJIOTHI

HbII JaTYUK TEM-
nepaTypsbl, 1aTUYUK
pH, natuuk snek-
TPONPOBOAHOCTH,
anmnapar aJjs npo-
BEICHUS] XUMHYeH
CKHX peakuuig
AITXP), marHut-
Hasl Mellajika




n/n Tema Coaep:xkanue HeneBas ycranoBka | Koa-Bo |[[Ilnanupyembie pesyabrarbl| Ucnonb3oBanue
ypoka 4acoB obopyaoBaHus
19  |AsorHas kucnora ulllpakTuyeckas padora Ne 4 (JxcriepuMeHTaNnbHO —orpe2 YMeTb UCNONB30BaTh HOHOCE{/laTUMK  HUTpaTH
e€ conu NeIUTh COAepKaHUe HU- NIEKTUBHbIE  JaTYUKU  JJIJMOHOB
«Onpenenexnue HUTpAaT-
TpaT-uOHOB B PaCTBOPAx onpeaeneHusi HOHOB
MOHOB B  IUTAaTeJIbHOM
pacTBOpe»
20  [MuHepanbHble JTabopatopnblii onbIT Ne 10 [IkcriepiMeHTaNIbHO pa3ninl YMeTb  3KCHnepuMeHTaJbHOJlaTuMK  3JIEKTPO-
yxoOpeHus 4aTb MOYEBMHY M MHHeA OnpeaeasiTb MOYEBUHY NPOBOAHOCTH
«OnpeneneHue  amMMHauy-
. panbHbIe yIoOpeHus
HOMN CEJUTPbl U MOUYEBUHBI»
21  Merannbl Kanb-{Iabopatopnslii onbiT Ne 11 [JkcniepyMeHTanbHO — ycTaql 3HaTh CBOMCTBa coenuHeHM/laTuukK 3JIeKTpo-
uuit . CoenuHeHUs . HOBUTD o0pazoBaHHE KaJdblMsl U €ero 3HaueHHe HIPOBOJHOCTH,
«B3aumMoneicreue H3BECT . <
KaJbLHs . cpenHel U KUCJIOH conu NPUPOJE U XKU3HHU YeJIOBEKa [MarHUTHas Me-
KOBOM BOJIbI C YIJIEKHCIIBIM
1IaKa, npudop
rasom»
1St NOJy4YeHUs]
rasoB WM arrna-
par Kunna
22  [Meramsl . XKene3o [JlabopartopHsrii onbiT Ne 12 [HiccnenoBaTh npouecdl 3HaTh, uTO Mpouecc koppo-daruuk naBaeHus

«OxucIeHue kejgesa BO

BJIAXKHOM BO3OYXE»

BJIETPOXUMHUYECKOH KOPPO
31U Kese3a B BO3yXe

3MM METAJUIOB MPOTEKAET B
NpUCYTCTBHUU BOAbI U KHUCJIOA
pona . 3HaTh (aKTOPBI, YCKOA
pAFOLLME TTPOLIECC KOPPO3UH
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