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1. INTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

1.1. JIMMHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yJbTaThl OCBOCHMSI IMPOrPaMMbl OCHOBHOI'O OOLIEro 00Opa3oBaHUs
JOCTUTAIOTCS B X0/1€ 00YUEHMsI XMMHUHU B €IMHCTBE YUYEOHOM U BOCIIUTATENIbHOM 1EATEIbHOCTH
B COOTBETCTBUHM C TPAJULUUMOHHBIMH POCCUHUCKHUMH COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MIPaBUJIAMU U HOPMaMH MMOBEACHHUS U
CIOCOOCTBYIOT ITPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATN3alUNA 00yYatOIuXCsl.

JINYHOCTHBIE PE3YyJbTaThl OTPAXArOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCSA
CUCTEMOM MO3UTUBHBIX LICHHOCTHBIX OPUEHTALUN U PACUIMPEHUE OIbITA IEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) nIaTpHOTHYECKOTO BOCTIMTAHMSA '

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAay4YHOMY HAcCJEJHI0, TOHHUMAHMs 3HAYEHUs XUMUYECKOM HAyKW B >KU3HU COBPEMEHHOIO
o011ecTBa, CHOCOOHOCTH BAAJIETh JOCTOBEPHON MH(GOPMAIIUEN O MEPEAOBBIX TOCTUKEHUAX U
OTKPBITUSAX MUPOBOW U OTE€UECTBEHHOW XMMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTpOWCTBE MUpa U OOLIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IPENCTABICHNS O COLMAIBHBIX HOPMAaX W IPABHIIAX MEKIMYHOCTHBIX OTHOILICHHUN B
KOJUIEKTUBE, = KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEeI0BATENbCKOM, TBOPUECKOW M JIPYTUX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH IMPHU BBIOJIHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX
3a/la4, BBINOJIHEHUM XUMUYECKHX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTpEeMJICHUS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B TIpoOIecce ITOM ydeOHOMU
NEeSATENBbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEAEHUE W IMOCTYIIKM CBOMX TOBAapUUIECH C
MTO3ULIMHA HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MUPOBO33PEHUYECKUE TMPEACTaBICHUS O BEHIECTBE W XUMHUYECKOM peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHW U COCTABIIAIONIME OCHOBY IS
MOHUMAHUS CYUIHOCTH HAayYHOM KapTUHBI MHUpa, MNOpPEICTaBIe€HHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/IbI, B3AMMOCBS3SIX YEJIOBEKA C PUPOJTHOM CPESoil, O POIU
XUMUH B TO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTHUBBI, HAIlPaBJICHHBIE HA IOJyYEHHE HOBBIX 3HAHUU MO XHMHH,
HeoOXoauMble IJi1 OOBSCHEHUS HaOJIIOJAeMbIX IMPOILIECCOB U SIBICHUMN, MO3HABATEIbHOM,
MH()OPMAIIMOHHOW M YMTATENbCKOW KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CaMOCTOSATEIbHOMN
paboThl ¢ y4eOHBIMHU TEKCTaMM, CIPABOYHOM JIUTEPATYypOH, TOCTYNMHBIMU TEXHUYECKUMU
cpencTBaMu HH(POPMALIMOHHBIX TEXHOJIOTU;



MHTEpeC K 00yYEHHUIO0 U MO3HAHUIO, JTI0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K
camM000pa30BaHuIO, MPOESKTHOM U UCCIIE0BATENBCKOM ASSITEILHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJIEHHOCTU U YPOBHS 00y4Y€HHUs B JaIbHEUILIEM;

4) hopMuUpOBaHUS KYyJbTYPHI 3/10POBb;

OCO3HaHUE IIEHHOCTH JKM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pPOBBIO,
YCTaHOBKM Ha 3JI0pOBBIM 00pa3 >KM3HMU, OCO3HAHUE IOCIEACTBUM U HENPUSITHE BPEIHBIX
MPUBBIYEK (YIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHSs), HEOOXOUMOCTH COOJIIOICHUS
npaBusl 0€30MAaCHOCTU MPHU OOpaAlICHUH C XMMHUYECKUMHU BEIIECTBAMU B OBITY U pealbHOM
KU3HH;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K MPAaKTUYECKOMY U3YyUEHUIO MTpodeccuil U TpyJa pa3InyHOro poja, yBaKEeHUE
K Tpyly W pe3ysbTaTaM TPYJOBOW NEATEIbHOCTH, B TOM YHUCIIE HAa OCHOBE NPUMEHEHMS
NpEIMETHBIX 3HAHUI 1O XHWMHHU, OCO3HAHHBIA BHIOOP WHAMBUAYAIbHOH TPAECKTOPHU
MPOJIOJKEHUS 00pa3oBaHUsl ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XMMHH,
OOIIECTBEHHBIX NHTEPECOB U MOTPEOHOCTEH, YCIEMHONW TPOPECCHOHATIBHOMN 1€ATEIbHOCTH U
pPa3BUTHS HEOOXOJIMMBIX YMEHUI, TOTOBHOCTH aIallTUPOBATHCS B TPOPECCUOHAIBHOM CPEJIE;

6) IK0JIOrNYeCKOTro BOCTIMTAHUS

HKOJIOTMUYECKH LI€JIECO00Pa3HOE OTHOIIEHUE K PUPOJIE KaK HICTOYHUKY KU3HU HA 3eMIie,
OCHOBE €€ CyIIIECTBOBaHMsI, IOHUMaHUE [IEHHOCTH 3/J0POBOr0 U 0€30IacHOro oopasa KU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (PHM3MUECKOMY U IICUXUYECKOMY 30pOBBIO,
OCO3HaHUE IIEHHOCTH COOJIOACHUS IMpaBWi O€30MacHOro0 MOBEAECHHMS NpH paboTe ¢
BEILIECTBAMH, a TAK)KE B CUTyallUsIX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

CHOCOOHOCTH NMPUMEHATH 3HAHUS, MOJTYYaeMbI€ NMPU U3YYEHUH XUMUU, JJI PEIICHUs
3a1a4, CBS3AHHBIX C OKPYXKaloWIEW NPUPOJHOM CpeNor, [ TIOBBILICHHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHUS IJI00ATBHOIO XapaKTepa SKOJIOTMUYECKUX MpodsieM u
IIyTE WX PELICHHs] MOCPEACTBOM METOAOB XMUMHH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJCTBOBATHCS UM B IIO3HABATEIIbHOM, KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTUKE.

1.2. METANPEIMETHBIE PE3YJIbTATHI

B cocTtaBe meranpenMeTHBIX PE3yJbTaTOB BBLACISAIOT 3HaYUMbIE i1 (HOPMUPOBAHUS
MHUPOBO33pEHUs OOLIEHAYYHbIE MOHATHS (3aKOH, TEOPUs, MPUHILIUIL, TUIIOTE3a, (PaKT, CUCTEMA,
MPOILIECC, SKCIEPUMEHT U APYTO€), KOTOPHIE UCIIONb3YIOTCS B €CTECTBEHHO-HAYUHbBIX YUE€OHBIX
npeAMeTax M TMO3BOJIIOT HAa OCHOBE 3HAHUW M3 OTUX NPEAMETOB (POPMUPOBATH
MPEICTABJICHNUE O LIETOCTHOW HAYYHOU KapTHUHE MUPA, U YHUBEPCAIbHbIE yUeOHbIE NEUCTBUS
(mo3HaBaTenpHble, KOMMYHHUKAaTHUBHBIC, pEryJSITUBHBIC), KOTOpblE  0OECIEYMBAIOT
¢dbopMHpOBaHHE TOTOBHOCTH K CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOM NEeSATENbHOCTH.

Ilo3HaBaTeqbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBbie 1ornyeckue aeiicTBUA:



YMEHHUS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHWHM 3HAHWA:
pPacKphIBaTh CMBICT XHWMHUYECKHX TMOHATUN (BBIACIATh WX XapakTepHbIC MPU3HAKH,
yCTaHABIIUBATh B3aUMOCBS3b C JPYTHMH TOHSATHSAMH), HCIOJIB30BaTh TOHATHSA IS
OOBSICHEHHSI OTAETHHBIX (AKTOB W SBICHHUM, BHIOMpaTh OCHOBAHHUS W KPUTEPUHU IS
KJIaCCU(PHUKAIIUN XUMUIECKIX BEIIECTB M XUMHUYECKHUX PEaKIUi, YCTAaHABIUBATh IPUUUHHO-
CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTaAMH HW3YYCHHS, CTPOHUTH JIOTHYCCKHE PaCCYXICHUS
(MHIYKTHBHBIC, TEAYKTUBHBIC, 10 AHAJIOTHH), IeJIaTh BHIBOJIBI M 3aKITFOUCHUS,

yMEHHUE MMPUMEHATH B TIPOIIECCe MO3HAHMS MOHITHS (TIPEIMETHBIE U METaIllPEAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIOJIb3yeMble B XUMHH, TTPEOOPA30BLIBATH IMIUPOKO
PUMEHSEMbIC B XHMHUH MO/JICTHHBIE MPEICTABIICHUS — XUMUYICCKUI 3HAK (CHMBOJI JIEMEHTA),
XUMHAUYeCKass (GopMylla W YypaBHEHHE XHUMHUYECKOH pEakIMu — MPH PEIICHUHd Y4eOHO-
MO3HABATENbHBIX 3a7a4, C Y4YETOM OTHX MOJICIBHBIX TMPEACTABICHUI BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3YYAEMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U
XUMUYCCKUX PEAKIIUNA, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, TPHYUHHO-CJICICTBEHHBIC CBS3H 1
MIPOTUBOPEYHS B U3YIACMBIX TPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

YMEHHUE UCIOJIb30BaTh TIOCTABIICHHBIE BOTIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a
TaKkkK€ B KayeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

IpUOOPETEHHUE OMbITA IO MJIAHUPOBAHHUIO, OPTaHU3AIMKU U MPOBEACHUIO YUCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJI0OM MpOIecca, CAMOCTOATEILHO IPOTHO3UPOBATH
€ro pe3ynbTar, (GOpMyIHpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM IMPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHMS, COCTABIATH OTUET O MPOEIIaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMPATh, AHAIM3UPOBATH U MHTEPIPETUPOBATH HH(POPMAIUIO PA3TUUIHBIX
BUJIOB U (OPM TMPEACTABICHUS, MOTYy4YaeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYyYHO-TIOMYJIsipHAs
aUTEpaTypa XUMHUYECKOTO COJEp)KaHMsI, CIpaBOYHbBIE TMocoOus, pecypchl HMuTepHera),
KPUTHYECKH OIEHUBATH MMPOTHBOPESUUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

YMEHHUE TIPUMEHSTH Pa3IMYHBIC METOJIBI M 3aIPOCHI TIPH MIOUCKE M 0TOOpe MH(OpMAITUU
M COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JIJISl BHITIOJIHCHHS YU4EOHBIX U ITO3HABATEIIBHBIX
3aJa4  OMpEACNEHHOTO TUMA, NPHOOpETEeHHWE OmbiTa B OOJACTH  HCHOJB30BaHUS
MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJIOTHM, OBJIQJIeHUE KYJIbTYpOl aKTHBHOTO
WCIIOJIH30BAHUS PA3IUYHBIX TTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTUMATBHYIO
dbopmy mpencraBieHus HHGOPMAIMA U WUTIOCTPUPOBATH PEIIaeMbIe 3a/a4l HECIOKHBIMH
CXeMaMu, Tuarpammamu, IpyrumMu popmamu rpauky U uX KOMOMHAIIMSIMU;

YMEHHE UCTOIb30BaTh M aHAIM3HPOBATH B MpoOIlecce YUeOHON M MCCIIe0BATEIhCKOM
JEATETBHOCTH WHOOPMAITMI0 O BIUSHAW TIPOMBIILICHHOCTH, CEIbCKOTO XO3SHCTBA M
TPaAHCIIOPTa HA COCTOSTHUE OKPYKAIOUIEH MPUPOIHON CPEIBI.



KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:

YMEHHS 3a/JaBaTh BOMNPOCHl (B XOJ€ Jauanora W (WiM) JUCKYCCHHM) MO CYILIECTBY
oOcyxmaeMoi Tembl, (OPMYIUPOBATH CBOM MNPEIJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
NPeIJIoKEHHON 3a/1auH;

YMEHUSl TPEACTABIATh IOJYYEHHBIE Ppe3yJbTaThl IMO3HABATEIBHOW JEATEILHOCTH B
YCTHBIX W TMHCHbMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIMI0 pPe3yIbTaTOB BBIMOJIHEHUS
XUMUYECKOTO OKCTIepUMEHTa (JIabOpaTOpHOTO  OmbITa, JabopaTopHOM pabOTHI  TIO
HCCJIETOBAaHUIO CBOMCTB BELIECTB, YI€OHOTO MPOCKTA);

YMEHHs Y4eOHOTO COTPYAHHUECTBA CO CBEPCTHUKAMH B COBMECTHOMW MO3HABATEIBHOM U
UCCJIeI0BATEIHCKON ICSITEIbHOCTU MPU PEIICHUH BO3HUKAIOUIUX MPOOJIeM Ha OCHOBE Y4ETa
oOILIMX MHTEPECOB U COTJIACOBAaHUA MO3UIUHN (00CYyX AeHUSI, 0OOMEH MHEHHUSMH, «MO3TOBbIC
IITYPMBDY, KOOPAMHAIIUS COBMECTHBIX JEHCTBUM, OIpPEACIICHUE KPUTEPHUEB IO OLICHKE
KayecTBa BBIIOJIHEHHOM paboThI U ApyTHUE).

PeryisiTuBHBIE YHMBeEpCaJbHbIe YueOHbIe NeCTBUA:

YMEHUE  CaMOCTOSITEIbHO  ONPENEeisATh  UEeNH  JE€ATEIbHOCTH, IUIAaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBaTH M TNPH HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
JeSTEeNbHOCTh, BBIOMpaTh HambOosiee 3(PPeKTUBHBIE CMOCOOBI pEHIeHUs YYEOHBIX H
IIO3HABATEJIbHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIIATh UM KOPPEKTUPOBATH MPEIJIOKEHHBIN
QJITOPUTM JAEUCTBUI NMpHU BHINOJHEHUM 33JaHUNA C Y4ETOM IOJIyYE€HHs HOBBIX 3HAHHMNA 00
U3y4aeMbIX OOBEKTaX — BELIECTBaX M PEAKIMAX, OLEHUBATh COOTBETCTBUE MOJIYYEHHOIO
pe3ynbTara 3asBJIIEHHOM UEIM, YMEHHUE WCIOJb30BaTh W AHAJU3UPOBATH KOHTEKCTHI,
MpeajiaraéMble B YCIOBUM 3aJaHUM.

1.3. TMPEIMETHBIE PE3YJIbTATHBI
B cocraBe mpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO OO0S3aTENIBHOTO COJEPIKAHMS,
yCTaHOBIICHHOTO  (penepanbHOM  paboueld  mporpaMMoi,  BBIJICNISIOT:  OCBOCHHBIC
OoOy4JaronMMUCsl Hay4yHble 3HAHHUS, YMEHHUS M CIOCOOBI NeWCTBUH, crienuduueckue s
MPEAMETHOW 00JaCTH «XHUMHs», BUIABI ACATEIHPHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETanK, MPeoOpPa30OBaHUI0 W TMPUMEHCHHUIO B PAa3IUYHBIX YyYEOHBIX M HOBBIX
CUTYaIHsIX.
K xoHIy o0yuenus B 8 kjacce mpeIMeTHBIE PE3yIbTaThl HA 0A30BOM YPOBHE JTOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:
® PaCKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJICKYJIa, XUMHUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOpOAHAS W
HEOJIHOPOJIHAS), BaJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAas W MOJICKYJIApHas macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJS XHMHYECKOTO
dJIEeMEHTa B COCIWHEHUH, MOJIIPHBIH O0BEM, OKCHJA, KHCIIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHUIIATEIBHOCTh,  CTENEHb  OKUCJCHHWS,  XUMHYECKas  peakius,
KJIaccu(puKanus peaxkiuid: pPeakiuu COCTUHEHUS, PEAKIUU PA3JIOKEHUS, PEaKIHH
3aMEIICHHs], PeaKIIuu 00OMEHa, IK30- U DHIOTEPMHUUECKUE PEAKIIUU, TETUTOBOM A HEKT
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peaxiuu, Ipo aToMa, 3JIEKTPOHHBIN CJI0K aToMa, aTOMHasi OpouTaib, paanyc aToma,
XMMHUYECKAs CBS3b, NOJISIPHAS U HETIOJISIPHAS] KOBAJIEHTHAS CBSI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PACTBOP, MAacCcOBasi J10JIsl BellecTBa (MPOIEHTHAs KOHIIGHTpAIlus) B
pacTBope;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHI U MPUMEHSTH 3TH
MOHSTHUA MPU OMUCAHUU BEIIECTB U UX IPEBPAILCHUN;

MCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JJs1 COCTaBleHUS (OpMyJd BEIIECTB H
YPaBHCHUN XUMUYECKUX PEAKIINN;

OTpEeeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHApPHBIX COCAMHCHHSIX, MPUHAIJIC)KHOCTh BEIIECTB K
ONnpenen€éHHOMY KJlaccy COeAuHEHUuH 1o (opMmyaaM, BHJ XUMHUYECKOM CBS3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIUHCHUSX;

packpeiBath cmbich [leprnoanueckoro 3akona J[. M. MeneneeBa: 1eMOHCTPUPOBATH
IIOHUMAHUE MEPUOJIUYECKON 3aBUCMMOCTH CBOMCTB XMMHUUYECKUX JJIEMEHTOB OT HX
nonoxeHus B llepuonmueckod cucreme, 3aKOHOB COXPAaHEHUST MAcChl BEILECTB,
ITIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTraapo;
OMUCBHIBATh M XapakTepu3oBaTh TaOMuuHyto ¢opmy Ilepumoanueckoit cUCTEMBI
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «JIaBHas moarpynna (A-rpynmna)» u
«mobounas mnoarpynna (b-rpynma)», maibie U OOJbIIME MEPUONBI, COOTHOCHUTH
0003HaueHUs, KOTOpbIe UMEIOTCs B Tabiuiie «[lepuonnueckas cuctemMa XUMHYECKUX
aneMeHToB Jl. . MeHneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX BJIEMEHTOB (COCTaB M 3apsan sApa, OOLIee YHUCIO DIIEKTPOHOB H
pacnpeiesieHue uX Mo JIEKTPOHHBIM CIOSM);

KJIaCCU(PUIIMPOBATh ~ XMMHYECKHE  BJIEMEHThl, HEOPraHMYEeCKHUE  BEIECTBa,
XUMHUYECKUE Peakiuu (10 YUCITY U COCTaBy yYacCTBYIOIIMX B PEAKIIUU BEIIECTB, 1O
TerioBoMy 3G hexTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE XUMUYECKHUE CBOMCTBA BEIIECTB PA3THMUHBIX
KJIAaCCOB, TMOATBEPXJasd ONUCAHWE NPUMEPAMU MOJICKYJISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaYE€CTBEHHOI'O COCTABA,
BO3MOXHOCTH IIPOTEKAHUS XUMUYECKUX ITPEBPALIECHUN B PA3JIMUYHBIX YCIOBUSIX;
BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIDHYIO W MOJISIDHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJII0 XMMHYECKOT0 3JIEMEHTA MO (hOpMYyJie COeITMHEHHUS, MACCOBYIO 10O
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIUY;
MIPUMEHATh OCHOBHBIE OINEPALMUA MBICIUTEIBHON AEATEIBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHUE, 0000IIEHNE, CHCTEMATH3AINI0, KITACCU(DUKAINIO, BBISIBIICHUE PUIHUHHO-
-CJICICTBEHHBIX CBA3€U — ISl U3YUYECHHUS CBOWCTB BEIIECTB U XMUMUUYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHble  METOJbl  MO3HAaHUA —  HaOJIOJIeHHWe, HU3MEpPEHHE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN );



CIeOBaTh TpaBWJIaM IIOJh30BAHUS XUMHUYECKOW TMOCYAOH U J1aOOpaTOPHBIM
o0opyZI0BaHUEM, a TaK)Ke MpaBuiIaM OOpalleHUsi ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIIMSIMU I10 BBITIOJIHEHHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYSHHUIO
U coOMpaHuI0 ra3000pa3HbIX BEHIECTB (BOAOPOJa U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C  ONPEACIEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO  BEIECTBA,
IUIAHUPOBATh M TMPOBOJUTH XUMHYECKHE 3SKCHEPUMEHTBHI 10 PACIO3HABAHUIO
PacTBOPOB IIEJIOYEH U KUCIOT C TOMOIIBIO HHIMKATOPOB (JlakMyc, (heHondraneuH,
METHJIOpaHX U APYTrHe).

K koHily oOyueHust B 9 Kjacce npeaMeTHbIe Pe3yIbTaThl HA 0230BOM YpOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

PACKpBIBATh CMBICJI OCHOBHBIX XMMUYECKUX MOHSITUN: XUMUYECKUU JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KAaTHOH, AaHHOH, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO,
BAJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasl peaKIus,
XUMHUYECKasl CBS3b, TEIIOBOUM 3 (PEKT peakiuu, MOJb, MOJSIPHBIN 00BEM, pacTBOp,
AJIEKTPOJIUTBI, HEAJIEKTPOJUTHI, AJICKTPOJUTHYECKAsT JUCCOLMAIUS, PpPEaKIuu
HOHHOTO OOMEHa, KaTajau3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTHMBbIC PEAKIIUH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUHA, OKUCIUTENb,
BOCCTAHOBHUTE/Ib, OKHCJEHHE M BOCCTAaHOBJIEHHE, aJUIOTPONHUs, aM(pOTESPHOCTD,
XUMUYECKasi CBSI3b (KOBAJICHTHAs, WOHHAs, METa/NIMuecKas), KpUCTaJUIMYecKas
peméTka, KOppo3usi METAJUIOB, CIUIABBI, CKOPOCTh XMMUYECKOU PEaKIIUU, IPEIETbHO
nonyctumas konuentpanus 11K BemecTsa;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHSATUN W MPUMEHSTH 3TH
MOHSATHS MPU ONMCAHUM BEILIECTB U UX MPEBPAILICHUI;

HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY ISl COCTaBJICHUS (POpPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTpPENENIATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX DJJIEMEHTOB B
COCJIMHEHUAX PA3JIMYHOI0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COCAMHEHUN 10 (opMysiaM, BUJI XUMUUYECKOW CBSI3M (KOBaJCHTHAsI, HOHHAs,
METAJJINYecKasi) B HEOPraHUYECKUX COCTUHEHMSX, 3apsiji HMOHA IO XUMHYECKOU
dbopmyIie, xapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUM, TUIT
KPUCTAJUTMYECKOUN PelIéTKH KOHKPETHOTO BEIIECTRA;

packpsiBaTh cMbIci [leproanueckoro 3akona . . MenaeneeBa u 1€eMOHCTPUPOBATh
€ro MOHMMAaHKE: OMUCHIBAThH U XapaKTepu30BaTh TabmuuHyto hopmy [lepuonmueckoit
CUCTEMbl XUMHUYECKUX AJIEMEHTOB: pa3/iMyaTh MOHATHS «IJ1aBHas noarpymnma (A-
rpynmna)» u «mnobounas noxarpynmna (b-rpymma)», Mansie W OOJbIIME MEPUOJBI,
COOTHOCHUTH OOO3HAUCHMS, KOTOpbIE HMEIOTCS B TNEPUOAUYECKON Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKHUX DJIEMEHTOB (COCTaB U
3apsia sapa, 00IIee YMCIIO JISKTPOHOB U pacIpeieICHNE HX 110 AJICKTPOHHBIM CI0SIM),
O0OBSICHATh OOIIHME 3aKOHOMEPHOCTH B HM3MEHCHUW CBOMCTB DJJIEMEHTOB M HX



COEIMHEHMI B Mpeenax MaJblX IEPUOIOB U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHUS
UX aTOMOB;

KJacCU(UIMPOBATh  XMMHUYECKHE  JJIEMEHTBhl, HEOPraHMYECKHE  BEIleCTBa,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBYy YyYacCTBYIOIIMX B PEAKIMU BELIECTB, IO
TErI0BOMY 3(PPEeKTy, 10 U3MEHEHHUIO CTENICHEN OKUCIICHUS XUMUYECKUX AJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOLIME M CHEHU(PUUECKHE XUMUYECKHE CBOWMCTBA
MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPK/1ast ONUCAHUE IPUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTABJISITh YPaBHEHUS SJEKTPOJUTUYECKOM JMCCOIMAIMU KHUCIOT, LIENo4Yed u
COJICH, MOJIHBIE W COKpAIIEHHBIC YPAaBHEHUS PEaKuii HOHHOTO OOMEHa, ypaBHEHHUS
peakuuii, TOATBEPKAAIOIIMX CYIIECTBOBAHME T'€HETUYECKOM CBA3U  MEXKIY
BEILIECTBAMH PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIHil;

IPOrHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKaHUSI XUMUYECKUX MPEBPALICHUI B PA3JIMYHbBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIK0 XUMUYECKOT0 3JIEMEHTA M0 (OpMYyJie COETUHEHMSI, MACCOBYIO JOJIIO
BELIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEAKIUY;
coON0aTh TMpaBWia IMOJb30BaHUA XHWMHUYECKOW TMOCYAOM U JIAOOpaTOPHBIM
0o00OpyZ0OBaHUEM, a TAK)K€ MpaBHiia OOpalIeHUsl C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMU I10 BBIITOJIHEHHIO JJa0OPATOPHBIX XUMUYECKHUX OMBITOB M0 MOTYYEHUIO
¥ COOMpaHUI0 ra3000pa3HBIX BEMIECTB (aMMHUAKa U YTIEKHUCIIOTO Ta3a);

IPOBOJUTH PEAKIIMH, TOATBEP/KAAOIINE KAYECTBEHHBII COCTaB Pa3JIMYHbIX BELECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJopuja-, OpoMuI-, HOIUI-, kapOboHart-, docdar-,
CUWJIMKAT-, CyJb(aT-, TUAPOKCHUII-MOHBI, KATUOHbl aMMOHUS M HMOHBI HM3yYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIbHOCTH — aHAIM3 U CHHTE3,
CpaBHEHHE, 0000IeHNEe, CHUCTEeMATHU3allUI0, BBISIBICHUE MPUUYNHHO-CIIEICTBEHHBIX
CBSI3€M — JUISI U3YYEHUSI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLHNM, €CTECTBEHHO-
Hay4yHblE METOJAbl TO3HAaHUA — HaOJIOJEHUE, HU3MEpPEHUue, MOJEeIUPOBaHUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIH ).



2. COAEP KAHUE OBYYEHUSA

2.1. 8 KJIACC

IlepBoHaya/IbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMHM B KU3HM 4YEJIOBEKAa. XHMMHS B CHUCTEME HayK. Tena u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO3HAHUS B XUMHUU. YHCThIE BemecTBa U cMecu. CriocoObl pa3iesieHus CMECeH.

ATOMBI M MOJEKYJIbl. XUMHYECKUE 3JIEMEHThl. CUMBOJBI XUMUYECKUX 3JIEMEHTOB.
[IpocTblie 1 COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas (opmyna. BalleHTHOCTh aTOMOB XUMHYECKHX DJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHAsi Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomunuectBo BemectBa. Monb. Moisipaas Macca. B3auMocCBsI3b KOJMYECTBA, MAcChl U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaMm XUMHUYECKUX COCAUHEHUM.

OU3NYECKNE U XUMUYECKHE SIBJICHUA. XUMUYECKas peakuusd U €€ MPU3HAKUA. 3aKOH
COXpAaHEHHMS MacChl BEIIECTB. XHUMHUYecKHe ypaBHeHMs. Kiaccudukamuss XUMHUECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMHUYECKOU TOCYJI0M, TpaBUIaMHu pabOThI B JIAOOPATOPUHU U TPpUEMAMHU
oOparieHus ¢ 1abopaTtopHbIM 000pY/I0BaHUEM, U3YUYCHHUE U ONMHUCAHNE (PU3UUECKUX CBOMCTB
00pa3I0B HEOPraHUYECKUX BEIIECTB, HAOMOAeHUE Pu3nueckux (TJIaBJICHUE BOCKA, TasHUE
JbJIa, paCTUpaHUE caxapa B CTYIKe, KUTIEHUE U KOHJEHCAIIUs BObI) U XUMUUYECKUX (TOpeHUE
CBEUHU, MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJECHCTBUE MeJla C KUCIIOTOM) SIBJICHUMH,
HaOJIO/ICHUE W OINKMCAaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pa3ioKeHHe
caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3jioKeHUe TUPOKCHUIA MEIH
(I1) mpu HarpeBaHuM, B3aMMOJCHCTBHE Xkejie3a ¢ pactBopoMm cosm meau (Il), usyueHue
CIIOCOOOB pa3leJICHUs CMECE: C TMOMOINbI0 MarHuTa, (UIBTPOBAHHUE, BbINIAPUBAHUE,
TUCTUJUISIMS, XpoMmaTorpadusi, TpoBeAeHUE OYKMCTKU MOBApPEHHOM COJIM, HAOJIOJICHUE U
ONMCAHUE PE3YJIbTATOB MPOBEACHUS OMbITA, WILUTFOCTPUPYIOMIETO 3aKOH COXPAaHEHHS MACCHI,
co3JaHue MoJieNIell MOJIEKYJ (IapOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kucinopoa — 31€MEHT U MPOCTOE BEIIECTBO.
Haxoxnenue xuciopoma B mpupone, (uU3HUECKHE W XUMHYECKHE CBOWCTBA (peaKIuu
ropenusi). Oxcuael. I[lpumenenue xkuciaopoma. CrmocoObl MOMYyYEHHS KHUCIOpPoIa B
nabopaTopuu ¥ IpOoMbIIICHHOCTH. KpyroBopoT kucinoposa B npupoae. O30H — asioTpornHas
Mo U (UKALINS KACIOPO/Ia.

TernoBoit 3 PeKT XUMHUECKOW peakiuu, TEPMOXMMHYECKUE YpPaBHEHMsS, JK30- U
SHJIOTEPMHUYECKUE PEaKIMU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHHE BO3yXa, YCHICHUE
MapHUKOBOTO Y (exTa, pa3pyIieHue 030HOBOTO CIIOS.



Bopopon — snemeHT M mpocroe BemiecTtBo. Haxoxknenue Bomopoaa B IPUPOZE,
(bu3UYecKre U XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osrydeHus. Kucinoter u comnm.

MonsipHbIil 00BEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

Odusnuecknue cBoMcTBa BOJbl. Boma kak pactBopurens. PactBopsl. HaceineHHsie u
HEHACBILIEHHBIE PacTBOPBL. PacTBOpUMOCTh BemecTB B Bojae. MaccoBas J0Jisl BEHIECTBA B
pactBope. XUMUYECKHUE CBOKCTBA BOJIbl. OCHOBaHUs. PoJib pacCTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbl B mpupoje. 3arpsi3sHeHUE OpUpOoIHbIX BoJ. OXpaHa v OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuuxarms OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM{pOTEepHbIE) M  HECOJICOOpa3yIoIIne.
Homenknatypa okcuaoB. dusnueckue U XUMUYECKHE CBOMCTBA OKcUAOB. l[lomydeHue
OKCH/JIOB.

OcHoBanusa. Knaccudukamnuss ocHOBaHM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknartypa ocHoBanuii. @u3nyecKue U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lomydyeHune
OCHOBAHUH.

Kucnotsl. Knaccugukanus kucinor. Homenknarypa kucnot. usndyeckue 1 XUMHUYECKUE
cBoiicTBa KUCIOT. P aktuBHOCTM MeTamuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknatypa coseil. du3nueckue u XuMHueckre cBoiictBa coieid. [lomydyenue
COJIEH.

I'eneTnueckas CBsI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEAECICHUE COJCPXKAHUS KHUCIOpPOAa B BO3JYyXE, MOJIyYCHHE,
coOupaHue, paclio3HaBaHUE U U3YyUYECHHUE CBOMCTB KUCIIOPO/ia, HAOIIOACHUE B3aUMOICUCTBUS
BEIIIECTB C KHUCJOPOJOM M YCJIOBHUS BO3HUKHOBEHHUS W TMPEKpalleHus ropeHus (moxapa),
O3HAaKOMJIEHHE C 00pa3laMu OKCHIOB U OMHCAHUE MX CBOMCTB, MOJy4YeHUE, COOMpaHUeE,
pacro3HaBaHWE W W3YYCHHE CBOMCTB BOJIOpoja (TOpeHHE), B3aUMOJEHCTBHE BOAOPOJA C
okcugoMm meau (I1) (Bo3amMokHO uCTIONIb30BaHUE BUEOMATEPUATIOB), HAOOIeHHE 00pa3IoB
BEIIIECTB KOJWYECTBOM | MOJb, HMCCIEAOBaAaHHWE OCOOCHHOCTEH pPacTBOPEHUsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACTEHHON MacCOBOU JONEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJbI C METalIaMU (HATPUEM M KaJbLUEM)
(BO3MOKHO HCIIOJIB30BaHUE BUJICOMATEPUANIOB), UCCIEIOBAHUE OOPa3IlOB HEOPTaHUUECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIOICHNE N3MEHEHHSI OKPACKU WHIUKATOPOB B PacTBOpax
KUCJIOT W WIEJo4Yei, n3yuyeHue B3aumopeictBus okcuga menu (ll) ¢ pactBopoMm cepHoit
KUCJIOTBI, KHUCJIOT C METaUIaMU, PEaKIWil HEeUTpaau3aluu, MOJy4eHUE HEPacTBOPHUMBIX
OCHOBaHHUI, BBITECHEHHE OJHOTO MeTajyla JAPYrMM W3 pPacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BakHEeHIIne KJIacChl HEOPTraHUYECKUX COCTUHEHUI.
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Iepunoauyeckuii 3akoH u Ilepuoanuyeckas cucreMa xumu4eckux diemenros /1. H.
MenaeJieeBa. CrtpoeHnue aTroM0OB.  XHMHYeCKasl CBA3b. OKucIuTeIBHO-
BOCCTAHOBHUTEJIbHbIC PeaAKIIUN

[lepBble TOMBITKM KJIacCU(UKAIMU XUMHYECKUX 3JIeMEHTOB. [loHsiTHe O Trpymnmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMENbHbIE METAJIbl, TaJlOreHbl, UHEPTHBIC
rasbl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aMpOTEpHbBIE OKCUIBI U TUAPOKCHU/IBI.

Ilepnognueckuin 3akoH. Ilepmoamdeckass cucrema xumudeckux snemeHtoB [I. WM.
MenneneeBa. KopoTtkonepuonnas u amuHHoneproaHas ¢opmel [lepuoaudeckoil CUCTEMBI
xumudeckux sneMeHToB J[. M. MenneneeBa. Ilepuonsl m rpynmbl. OU3HYECKUN CMBICT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocTtaB artoMHbIX saep. HM3oromel. Onexktponsl. CTpoeHHE
AJNIEKTPOHHBIX 000J04YeK aTOMOB TMepBbiX 20 XUMHUYECKHX 3JIeMeHTOB llepuomuyeckoit
cucremsl J1. 1. MenzaeneeBa. XapakTepuCcTUKA XUMUYECKOIO 3JIEMEHTA I10 €ro IOJI0KEHUIO B
Ilepnonnueckout cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH N3MEHEHUS PaInyCa ATOMOB XUMHUYECKUX IJIEMEHTOB, METAJUTMYECKHAX
Y HEMETAJUINYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenne llepmomuueckoro 3akoHa U IleproaMYECKOW CHUCTEMBI XHUMHYECKUX
AJIEMEHTOB JIJIs1 pa3BUTHUA HayKu U nipakThku. [1. 1. MenaeneeB — yu€Hblil U rpakIaHUH.

Xumuueckass  cBsa3b.  KoBaneHnTHas  (mosispHas M HEMOJSIpHasi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenb  okuciieHusi. OKHUCIHTENBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporecchr
OKHCIICHHSI U BOCCTAHOBJICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3y4eHue 0Opa3lOB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJECHCTBUE T'HIPOKCUAA
LIMHKA C pacCTBOPaMH KUCJIOT U LIEJI0YEM, IPOBEAEHUE OIBITOB, MITIOCTPUPYIOIINUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHNM (TOpeHHE, peaKLIUU PA3JI0KEeHUs, COSTUHEHMS).

MexknpeaMeTHbIE CBS3H

Peanm3zanust MeXIIpeIMETHBIX CBA3EH MPU U3YUYEHUH XUMUH B 8 KJIACCE OCYILECTBIISIETCS
Yyepe3 HCIMOIb30BaHWE KaK OOLIMX €CTECTBEHHO-HAyYHbIX MOHSITHI, Tak M MOHSTHUH,
ABJISFOIIMXCSI CACTEMHBIMH JUJISL OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTecTBEHHO-HAYYHbIE TMOHATHSA: HAYYHBIM (pakT, TUNOTE3a, TEOpHUs, 3aKOH,
aHaJlu3, CHUHTE3, KilacCU(UKAIUs, TEPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aToMm, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsijl, BEUIECTBO, TEJO, 00BbEM, arperatHoe
COCTOSIHME BELIECTBA, ra3, (U3HUEeCKUE BEIMYUHBI, €AUHUIBI U3MEPEHUsS, KOCMOC, TUIAHETHI,
3BE31b1, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armochepa, ruapochepa, MUHEpaibl, TOPHBIE TOPOJBI, IOJIE3HBIC
HCKONAeMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.
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2.2. 9 KJIACC

BemecTBO M XMMHYeCKasi peaKkIus

[lepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuMuUuYecKux 3ieMeHToB /1. .
MengeneeBa. CtpoeHrne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, KalMs, KaJblUUs U UX COCOUHECHHN B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIEMEHTOB B [leproanueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOW CBA3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCUMOCTbh CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKUM M BUJA XUMHUYECKON
CBSI3U.

Knaccudukanus nu HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. XMMHUUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCUHEHHM, TeHETHUECKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMU4ecKrux peakiifil Mo pa3inuyHbIM MprU3HaKaM (TI0 YUCIIy U COCTaBYy
YYACTBYIOIIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3(PQEeKTy, N0 HU3MEHEHHUIO CTEeNeHEH
OKHUCJIEHUS] XUMUYECKHUX 3JIEMEHTOB, [0 0OPAaTUMOCTH, M0 YYaCTHIO KaTalau3aropa). JK30- U
SHAOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYECKHE YPaBHEHU.

[TonsiTHe 0 ckOpocTH XUMHUYECKOU peakuuu. [lonarue 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMHYECKUX peakuusax. [IoHATHEe O TOMOTE€HHBIX U TE€TEPOreHHBbIX peakuusx. [loHsTre o
karanmse. lloHATHE O XUMUYECKOM paBHOBecHMU. PakTOpbI, BIUAIOIIAE HAa CKOPOCTh
XUMHUYECKON PEAaKIUH U MOJOKEHHE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE PEAKIMU, AJEKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIBLHOU peakuuu. CocraBieHue YpaBHEHUI OKHUCIIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIOJb30BAaHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopus 2NEKTPOTUTUYECKON JUCCOUMALNN. DIIEKTPOJIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHu3M JHCCOLMAIMU BELIECTB C PA3JIMYHBIMU BHJAAMU XHUMHUYECKOWU CBS3H.
Crenens aucconuanuu. CUabHBIE U CI1A0bIE SJIEKTPOIIUTHI.

Peaxiiuu nonHoro oomMeHa. Y cIoBHs MPOTEKAHUS PEeaKI[uii HOHHOTO 0OMEHA, TIOJIHBIE U
COKpaIlEHHbIE HOHHBIE YpaBHEHHUs peakiuil. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MPEACTABICHU 00 3JIEKTPONMTUYECKOW aucconuanui. KadecTBeHHbIE peaKkiMi Ha HOHBI.
[TonsiTre 0 rUapPONU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMHU KPUCTAUIMYECKHX PEIIETOK HEOPTraHWYECKHUX BELIECTB —
METaJUIOB M HeMeTaioB (Tpadura M amMasa), CIOXKHBIX BEHIECTB (XJIOpHIAa HATpHs),
MCCJIEIOBAHNE 3aBUCHMOCTU CKOPOCTH XMMHUYECKOM PEaKUUU OT BO3ACHCTBUS Pa3IUYHBIX
(bakTOpOB, UCCIIeIOBAaHHUE AIIEKTPOIPOBOIHOCTH PACTBOPOB BELIECTB, MPOIlecca AUCCOLHALINN
KHCJIOT, IIeJoYel U cojie (BO3MOXKHO HCIOJIb30BAHUE BUJEO MATEpPHUANOB), MPOBEIACHUE
OMBITOB, WILTIOCTPUPYIOIIMUX MPU3HAKN MPOTEKAHUS PEAKIM HOHHOTO oOMeHa (0Opa3oBaHue
ocalika, BBIJIEJIEHUE Tra3a, 00pa3oBaHUE BOJbI), OIBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHUE, PEAKLIUU PA3JIOKEHUS, COETUHEHNU),
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pacno3HaBaHHE HEOPraHWYECKHX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKUWid HAa HOHBI,
pelIeHre 3KCIEPUMEHTAIBHBIX 3aa4.

HemeTa/uuibl U X coeJUHEHUS

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHMsS aTOMOB, XapaKTEpHBIE
cTeneHn okucieHus. CtpoeHne u (U3NYECKHE CBOMCTBA MPOCTHIX BELIECTB — TajOr€HOB.
XUMUYECKHE CBOICTBA Ha MpUMeEpe Xjopa (B3aUMOAEHUCTBUE C METaJlJIaMH, HEMETAJUIAMH,
niesoyamu).  XjgopoBoaopod. CoiiiHask KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOJy4YEHHUE,
IIpUMEHeHue. JlelicTBUEe XJIopa W XJIOPOBOAOPOAA HA OpPraHM3M 4esoBeKa. BaxnHenmme
XJIOPUJIBI U UX HAaXO0KJICHUE B PUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTeNEeHN okucieHus. CTpoeHne U pu3nveckre CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPOJIa U CEPbl. AJUIOTPOIIHBIE MOAU(UKALIMY KUCIOPOJa U cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBOJIOpOI, CTPOCHUE, (PU3NUYECKUE U XHUMHUYECKHUE cBoMcTBa. OKCUIBI CEphbl Kak
MPEACTABUTENN KHCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHE U XMMUYECKUE CBOICTBA
(oOmme kak MpeACTaBUTENs Kiacca KHUCIOT U clelupuyeckue). XMMUYECKHE pPEaKIuHu,
JeXallke B OCHOBE MPOMBIIUIEHHOTO CIOc0o0a MOJy4eHUs! CEpHOM KUCIOTHI. [Ipumenenue
cepHoi KucHOThl. CoOJIM CEpHOM KHUCIOTHI, KAauyeCTBEHHas peakluHs Ha CyJab(}arT-HoH.
HaxoxeHue ceppl U €€ cCOeqUHEHUN B MpHUpoe. XUMHUYECKOE 3arpsi3HEHNUE OKpYKaroLen
Cpelbpl COCAMHEHUSIMM Cepbl (KUCIOTHBIE IOXKIM, 3arpsA3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €r0 NMPeA0TBPAILIEHUSI.

OO6mas xapakrepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEpHbIE CTENEHH OKUCIEHUs. A30T, pacupoCTpaHEHUE B MpUpPOAE, (pU3nyeckue u
XuMuyeckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMHUAK, €ro (U3HYECKHE U
XUMUYECKUE CBOMCTBa, MoiydyeHue U npumeHeHue. Coju aMMOHMS, UX (U3UYECKHE U
XUMHUYECKHE CBOWCTBA, NpUMEHEHHE. KauecTBeHHas! peakuus Ha MOHbl aMMOHUA. A30THas
KHCJIOTa, €€ mojyueHue, pu3ndeckue U XMMUYECKUe CBOWCTBA (0OIIME KaK MpefCTaBUTENsS
KJ1acca KUCJoT U crieunduueckue). Mcnonp3oBanue HUTPATOB U CoJie aMMOHUS B KaueCTBE
MUHEpaIbHBIX yI0O0peHHi. XUMUYECKOE 3arpsi3HEHNE OKpYKaroUIel cpebl COeAMHEHUSIMU
a3ota (KUCIOTHBIE JOXIHM, 3arpsi3HEHHE BO31yXa, MNouBbl U BoMoEMOB). Docdop,
ajuioTponHele Moaudukaruu ¢docdopa, duzmyeckre M XUMHUECKHE CcBoicTBa. Okcua
dbochopa (V) u dpochopnas kucnora, puanyeckue U XMMUYECKHE CBOWMCTBA, MOJTyYCHHUE.
Hcnonp3oBanne hochaTtoB B KauecTBE MUHEPATBHBIX YI0OPCHHIA.

O6mrast xapakrepuctuka siemeHToB |V A-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHUS. YTIEpO, aJUIOTPOIHbBIE MOAU(PHUKAIINH, PACTIPOCTPAHEHHE
B npupoje, ¢pu3nyecKkue U XUMHUYECKue CBOMCTBa. Ancop6bmus. KpyroBopor yriepona B
npupoze. OKcuabl yriieposa, ux GU3NYecKre U XMuMUYECKHUE CBOICTBA, IEHCTBUE HA KUBbIE
OpraHu3Mbl, MOJYyYE€HUE U IPUMEHEHUE. DKOJIOTHYECKUE POOIEeMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoresa riao0anbHOTO NOTEMJIEHUS KIMMara, MNapHUKOBBIA 3(QeKT.
VYronbpHas KUCIOTa U €€ CONHM, UX (PU3NYECKHE M XUMHUYECKHE CBOMCTBA, MOIYYCHHE U
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npuMmenenre. KauecTBeHHas peakiusi Ha KapOoHaT-uoHbl. Mcmonp3oBaHue KapOOHATOB B
OBITY, METUIIMHE, TPOMBIITUICHHOCTH U CEIbCKOM XO3SIICTRBE.

[lepBoHavasibHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSX yriepoja
(MeTaH, 3TaH, STWJEH, AalleTWJICH, ATaHOJ, TJHULEPUH, YKCycHas kucnota). [lpupoanbie
UCTOYHUKH YTJIEBOAOPOJIOB (YTrojib, IPUPOAHBIA Ta3, HEPTH), MPOAYKTHl HX MepepaboTKU
(6eH3uH), UX podb B OBITY W MNPOMBIIUICHHOCTH. [loHSATHE O OHMOJOTHMYECKH Ba)KHBIX
BEILIECTBAX: JKUpaX, OenKax, yriieBoJax — U UX pOJIM B KM3HU 4eloBeka. MartepualibHOe
€AMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOMCTBA, MOJyYCHHE U MPUMEHEHHE.
Coenunenusi kpemHusi B mpupojge. OOmue npencrtabienus o6 oxcuae kpemuus (1V) u
KpeMHueBOM kuciore. CHIIMKAaThl, WX MCIOJb30BaHUE B OBITY, B TPOMBIIIJIEHHOCTH.
Baxneiiive cTpouTelbHbIE MaTepUalbl: KepaMuKa, CTEKJI0, [IEMEHT, OETOH, KeJIe300€eTOH.
[IpoGnembl 0Oe30macHOrO0 HMCHOJIB30BAaHUSI CTPOMUTEIBHBIX MATEPHUAIIOB B IOBCEIHEBHOMU
KU3ZHU.

Xumuueckuii IKCnepumenm:

M3y4eHue 00pa3I[0B HEOPraHUYECKUX BEILIECTB, CBOMCTB COISTHOM KUCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEAKIIMNA HA XJIOPUA-UOHBI U HAOJIIOJEHUE TPU3HAKOB UX MPOTEKAHUS, OTIBITHI,
oTpaxaromue GU3NYECKUe 1 XUMUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUHN (BO3MOYXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB), O3HAKOMIIEHHE C 00pa3liaMy XJIOPUJOB (TaJIOr€HU/IOB),
O3HaKOMJIEHHE C o0pa3lamMu cepbl U €€ COECOUHEHHSIMH (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEpHUAIOB), HAOJIOJEHUE TIpoliecca OOyIJIMBaHUS caxapa TMOJi JACHCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YyYEHUE XHUMHUYECKHX CBOWMCTB pa30aBIE€HHON
CEpPHOM KHUCJOTHI, MPOBEJIEHNE KAYeCTBEHHOW peakuuu Ha cyib(paT-uOH U HAOIIOJEHUE
MpU3HaKa e€ MPOTEeKaHus, 03HaKOMJIEHUE ¢ (PU3NYECKUMH CBOICTBaMU a30Ta, pochopa u ux
COEIMHEHUN (BO3MOXKHO UCIOJB30BAaHUE BHJIEOMATEpUaoB), oOpa3laMu a30THBIX U
dhochopHBIX yI0OpeHM, MoJlydeHHe, COOMpaHHE, paclo3HABaHHWE W H3YYEHHE CBOICTB
aMMHaKa, IPOBEJICHUE KaYECTBEHHBIX PEaKIuii Ha HOH aMMOHHMS U PocdaT-uoH U U3ydeHue
MIPU3HAKOB HX IPOTEKAaHMS, B3aAMMOJEUCTBHE KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTHI C
MeIpl0  (BO3MOXKHO  HCHOJB30BAHME  BHUAEOMATEpPUANOB),  HU3Y4YEHHE  MojeJei
KPUCTAJUIMYECKUX PEIIETOK anmMasza, rpagura, (ysuiepeHa, O3HAKOMJIEHHE C MPOLECCOM
a7copOLIMM pacCTBOPEHHBIX BELIECTB AaKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTrasa,
noJIyueHue, coonpaHue, pacrio3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKHCIIOTO rasa, IpoBEACHHE
KaueCTBCHHBIX pEaKIMii Ha KapOOHAT M CUJIUKAT-WOHBI WU M3YYCHHE TMPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIMEH CUIUKATHOM MPOMBIIUICHHOCTH, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BakHeme HeMeTalIbl U UX COCTUHEHUS».

MeTa/luibl M KX COeTUHEHUS

OO0miast xapakTepUCTHUKA XUMHUYECKHUX BJEMEHTOB — METAJUIOB HA OCHOBAHMM UX
noJjioxkeHust B Ilepuoguueckon cucremMe xumuueckux sneMeHToB JI. M. MenpeneeBa u
ctpoeHusi atomoB. CTpoeHue wmeTauioB. Meraiuyeckass CBA3b W MeETaJUIMYecKas
KpUCTAJUIMYECKasl PEeIIETKA. DIEKTPOXUMUYECKUIN Al HAPsKEHU MeTalioB. dusnyeckue
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U XHUMHYECKHE CBOWCTBa MeTauioB. OOmme crmocoObl moiaydeHus MeTawioB. [lonstue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI MX OT Koppo3uu. CriaBsl (CTajab, YyTyH,
JIOPAITIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY M IPOMBIIIJIEHHOCTH.

[Ilenounbie MeTaJUIBL: TTOJOKEHKE B [leprouueckol cucTeMe XUMHUYECKUX 3JIEMEHTOB
J. N. MeHnneneeBa, CTpOCHHME HX AaTOMOB, HaxXxOXJIE€HUE B Tmpupoaec. PuU3WUECKUE U
XUMHUYECKHEe CBOWMCTBA (Ha mpuMepe HaTpus M Kajus). OKCHUIbI M THAPOKCUILI HATPHUS U
kanus. [[puMeHeHne MEem0YHbIX METAIUIOB U UX COCIMHEHUM.

[I{eroyHO3EeMENBbHBIE METAIBI MAarHuid M KalbUuW: TNoJIokeHune B llepumonmueckon
cucreMe xumuueckux 3nemeHToB J[. MI. MenneneeBa, cTpoeHue UX aTOMOB, HAXOXKJICHUE B
npupozae. Puzndeckre 1 XMMUYECKUE CBOMCTBA MarHUs U KaJIblus. BaxkHenime coeIMHEeHNs
KaJIbIUS (OKCHI, TUAPOKCHU, COJHN). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHCHHUS.

AJfoMUHUA: TIo0KeHUEe B Ilepuoaumueckoit cuctemMe XuMu4eckux sneMeHToB Jl. .
MeneneeBa, CTpOCHUE aTOMa, HAXOXICHWUE B mpupojge. Duzmueckne M XUMUUYECKHE
CBOMCTBA aTtOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCUJIA aTFOMUHUS.

Kenezo: monoxenune B Ilepronnueckoil cucrteme xuMmudeckux siemeHtoB [ .
MenpaeneeBa, CTpOEHHME aTroma, HaxoXjaAcHuWe B npupoac. Duznyeckue M XUMHUYECKHUE
cBoMcTBa keneza. Okcuawl, ruapokcuasl U conu keneza (1) u xeneza (lll), ux cocras,
CBOMCTBA U MOJyYECHHUE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJICHHE ¢ oOpas3laMd METaUIOB M CIUIABOB, UX (PU3MUYECKHMH CBOWCTBaMHU,
M3YUYCHHE PE3YIbTATOB KOPPO3UH METALIOB (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPUATIOB),
OCOOCHHOCTEM B3aMMOJCUCTBUSI OKCHAA Kajdbllusl M HATpus C BOJAOM (BO3MOXKHO
WCIIOJBb30BaHNE BHUICOMATEPUAIOB), HMCCJIEAOBAaHUE CBOMCTB >KECTKOM BOJbI, Mpoliecca
TOPEHHUS Keje3a B KUCIOopoJie (BO3MOXKHO HCMOJb30BAaHUE BHUACOMATEPUAIOB), MPU3HAKOB
MPOTEKAaHUS KaYECTBEHHBIX PEAKIIM HA MOHBI: MarHus, KaJIbIys, AJIIOMUHUS, ITMHKA, JKeJie3a
(I u xenesza (1), meau (11), HaOMFOIEHNE W ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHU
MOHAMHM HATpHUs, Kalus M Kalblus (BO3MOXKHO MCIIOJIb30BaHUE BHICOMATEPHATIOB),
rccienoBanre aMmGpOTEPHBIX CBOMCTB T'UIPOKCU 1A ATIOMUHUS U TUAPOKCHUIA [IUHKA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 110 TeMe « BaKHEUIINe METAJIIBI U UX COCTUHEHUS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa n maTepualibl B TOBCEAHEBHOM KM3HU YeJIOBEKA. be3omacHoe UCroap30BaHue
BEIIIECTB M XUMHUYECKUX peakinuii B ObiTy. [lepBas moMomp mpu XUMHUYECKUX OXKOTax W
OTpaBJICHUSIX.

XHUMHUYECKOE  3arpsi3HEHUE  OKpYyXKaroled cpeapl  (mpenesibHas — JOMyCcTHUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons xumuu B pemieHnn 3KOJI0THIECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pas3oB MaTEPUAIOB (CTEKIIO, CIUIABbl METAJJIOB, MOJIMMEPHBIC MAaTEPUATIBI).
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MexnpeaMeTHbIe CBA3H

Peanu3amus MexnpeaMeTHBIX CBA3EH IPU U3yUYEeHUU XUMHH B 9 Kllacce OCYIIECTBISIETCA
yepe3 MCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-HAyUYHBbIX IOHATHM, TaK W MOHITHMH,
SBJIIOIIMXCSI CACTEMHBIMHU ISl OT/AEIBHBIX PEAMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO1Iue ecTeCTBEHHO-HAYUYHbIC IOHATHA: HAy4YHbIM (akT, TUIoTes3a, 3aKOH, TEopus,
aHaJu3, CHUHTE3, KilacCU(UKaAlUs, [EPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJIETTUPOBAHUE, W3MEpPEHUE, MOJeNb, SBJICHHE, MApPHUKOBBIA 3(PQEKT, TEXHOJIOTHs,
MaTepUabl.

®duszuka: Marepusi, aroMm, d3JEKTPOH, MPOTOH, HEHUTPOH, HMOH, HYKIWJ, H30TOIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJIA, D3JEKTPUUYECKUM 3aps]l, NPOBOJHUKH, IOJTYIPOBOJAHUKH,
JOUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKAs PEIIETKA, CIUIaBbl, (PU3NYECKHE BEIUYMHBI,
€IMHULIBI U3MEPEHNUS, KOCMUUECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE YI00pEHMS,
MHUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

I'eorpadus: armochepa, ruapochepa, MuHEpanbl, TOpPHbIE MOPOABI, IOJE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

3. HICITIOJIB30BAHHUE CPEJACTB OBYYEHUA U BOCIIMTAHUA
IHEHTPA OBPA30OBAHWS ECTECTBEHHO-HAYYHOM U
TEXHOJOIT'MYECKOM HAIIPABJJEHHOCTEM «TOUKA POCTA»

B o0ydeHuun xumuu 00JbII0O€ 3HAYEHNUE UMEET IKCIICPUMEHT.

DKCHEPUMEHT SIBJIACTCS MCTOYHUKOM 3HAHWM U KPUTEPUEM HMX HMCTUHHOCTH B HAYKE.
KoHueniusi coBpeMeHHOTO 00pa30oBaHUs MOAPA3yMEBAeT, YTO B y4€OHOM OJKCIEPUMEHTE
BEAYUIYIO POJIb JOJDKECH 3aHATh CAMOCTOSITCNIbHBIA MCCIIENOBATEIILCKAN YYEHUYECKUI
JKCIIEPUMEHT.

AHaM3Upys pe3ynbTaThl IPOBEAEHHBIX OIMBITOB, yUaluecs yOeKIatoTCsS B TOM, YTO Te€
WJIA UHBIE TEOPETUYECKUE TMPEJICTABICHUS COOTBETCTBYIOT WJIM MPOTUBOPEYAT PEATBHOCTH.
TonbKO OCYHIECTBIISIA XUMHYECKHN SKCHEPUMEHT MOXXHO IPOBEPUTH JOCTOBEPHOCTH
MPOTHO30B, CACIAHHBIX HA OCHOBAHUH TEOPUHU.

B mporecce skcnepuMEHTATbHON pal0OThl ydyaliuecs MPHOOPETAIOT OIBIT MO3HAHUS
pEaTbHOCTH, SIBIISIOIIMICS BaXKHBIM ATAarioM (OPMUPOBAHUS Yy HUX YOEKICHHI, KOTOPHIC, B
CBOIO OYEPEb, COCTABISIOT OCHOBY HAYYHOT'O MUPOBO33PEHUS.

CoBpeMeHHbIE SKCIIEPUMEHTAIIBHBIE UCCIEOBAHUS 110 XUMHUH YKE TPYIAHO MPEICTABUTh
0€3 UCIOJIb30BaHMS HE TOJIBKO aHAJIOTOBBIX, HO M ITU(PPOBBIX U3MEPUTEIBHBIX MTPHOOpPOB. B
paMKax HalMOHaJbHOTrO MpoekTa «OO0pa3oBaHUE» ATO CTAJIO0 BO3MOXHBIM: BHEJIPEHUE U
HCIIOJIb30BaHUE CPEJCTB OOyYEeHHS M BOCIHUTAaHMS IIeHTpa OoOpa30oBaHUS €CTECTBEHHO-
HAYYHOW M TEXHOJIOIMYECKOM HampaBlieHHOCTeW «Touka pocTtay MO3BOJMUT KAaYECTBEHHO
M3MEHUTH TpOoIecc 00yICHUS XUMHUH.
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Hcnonp3oBanue coBpeMeHHBIX MPUOOPOB U 000pyAoBaHus LeHTpa «Touka poctay npu
peann3anuu JaHHONH 00pa30BaTebHOM MPOrpaMMbl TIO3BOJISIET CO3/1aTh YCIOBHSL:

® IS PACHIUPEHHUS COACPIKAHUS MIKOJIEHOTO XUMUYECKOTO 00pa30BaHus;

® IS IOBBIIICHHMSI TO3HABATEIIFHOW AKTUBHOCTH YJAIlIUXCS B €CTECTBEHHO-HAYIHON
001acTH;

® IS Pa3BUTHUS JIMYHOCTH y4alIerocs B mpoiecce 00ydeHUs XUMHH, €T
CIIOCOOHOCTEH, (POPMUPOBAHUS U YIOBICTBOPEHHUS COITUATBHO 3HAUUMBIX
UHTEPECOB U MOTPEOHOCTEH;

e s pabOTHI C OAAPEHHBIMH ITKOJILHUKAMHE, OPTaHU3AI[NN X Pa3BUTHS B
pa3TUYHBIX 00JacTsIX 00pa30BaTEIbHOM, TBOPUECKOM NEATEIHHOCTH.

3.1. Onucanue mpuOOpoB W 00OpPYIOBaHHS IIEHTpa OOpa30BaHUSI E€CTECTBEHHO-
HAYYHOW M TEXHOJIOTUYECKOW HampaBlieHHOCTeW « Todka pocTay, HCIOIB3yeMOTr0 B paMKax
MPEnoIaBaHus y4eOHOro npeamera « XUMHs» IS ydamuxcs 8-9 Ki1accos.

OOopynoBaHue BKJIIOYaeT B ceOs COBpEMEHHBIE M Kjaccuueckue mnpuoopsl. K
MOCJICTHAM OTHOCSTCS: MPUOOp IS AEMOHCTPAIMA 3aBUCUMOCTH CKOPOCTH PEaKIMH OT
paznu4HbIX (haKTOPOB, anmapar Jyisi MPOBEICHUS XUMUYECKUX peaKIuii, IpuOop JJIsl OTBITOB
C DJIEKTPUYECKUM TOKOM, MPHOOp MJisi W3Y4YEHHUsI COCTaBa BO3JlyXa U MHOTHE JIpyTHe.

Lugpposas (xomnviomepnas) nabopamopus (L{JI), npoecpammmuo-annapammoiii
KOMNJIEKC, 0am4uKo8dsi cucmema — KOMIUIEKT Y4eOHOro 0OOpYy/IOBaHHUS, BKIIOYAIONTUN
W3MEPUTENbHBIN  OJIOK, WHTEepdelc KOTOpPOro TO3BOSET OO0eCeuynBaTh CBSI3h C
MIEPCOHAILHBIM KOMIBIOTEPOM, U HA0Op JTaTUYNKOB, PETUCTPUPYIOMINX 3HAYCHHS PA3TUIHBIX
(hbU3NYECKUX BEJTUYHH.

Jlamuux memnepamypvi n1amuHOGvIti — MPOCTOU U HAAEKHBIN JaTYUK, IPEIHA3HAUYCH
IUTSL ©3MEPEHUS TEMIIEPATYPhI B BOJHBIX PACTBOPAX U B Ta30BBIX CPEIaX.

Lamuux memnepamypvi mepmonapHulii - IPEIHA3HAYEH Il U3MEPEHUS TEMIIEPATYp 110
900 °C. Hcnosb3yercs MpH BBITOJIHEHUH PaOOT, CBSA3AHHBIX C MU3MEPEHUEM TEMIIEpaTyp
MJIaMEHU, TUIABJICHHS U PA3JI0KEHUSI BEIIECTB.

Jlamuux onmuuecxou niomrocmu (KOJIOPUMETP) — TMpeAHA3HAYECH JI1 U3MEPEHUs
ONTUYECKON IJIOTHOCTU OKpaIIEHHBIX PacTBOPOB (puc. 1). Mcnonas3yercs mpu u3ydeHun TemMm
«PactBOpBI», «CKOPOCTh XUMHUYECKUX PEAKIIMI», ONMPEACICHUN KOHIICHTPAIIUN OKPAIICHHBIX
MOHOB WJIN COCIMHCHUM.

Jlamuux pH nipeqHa3HaveH A1 U3MepeHus BoaopoaHoro nokasarens (pH). [Auamazon
m3mepenuid pH ot 0—14. Ucnonb3yeTcst Ajisi U3MEPEHHsI BOJOPOJIHOTO MOKA3aTelIsl BOJIHBIX
PAcTBOPOB B PA3IMYHBIX UCCIIETOBAHUIX 0OBEKTOB OKPYKAIOIIEH CPEIbI.
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Jlamuux  snexmponpogoonocmu  TpPEeJHA3HAYEH Ui  W3MEpPEHUs  yACNIbHOU
AIEKTPONPOBOIHOCTH KHUJKOCTEM, B TOM UKCII€ U BOJAHBIX pACTBOPOB BellecTB. [[pumensercs
Opy  U3YYEHUM TEOPUU DIIEKTPOJMTUYECKOW JMCCOLMALMU, XapaKTEPUCTHUK BOJHBIX
pPacTBOPOB.

ﬂamquk XJZOpUO'MOHoe HCIIOJIB3YCTCA MJI KOJTMICCTBCHHOT'O OIIPCACIICHUA COACPKAHUA
HOHOB XJIOpAa B BOAHLIX paCTBOpax, IOYBC, ITPOAYKTAX ITMTAHUI.

Jlamuux numpam-uonog peIHa3HAYEH JJIs1 KOJIMYECTBEHHOI'O ONPEIEICHUSI HUTPATOB
B Pa3JIMYHBIX 00BEKTAX OKPYKAIOUIEH Cpe/bl: BOJIe, OBOIIAX, PPyKTax, KOJIOACHBIX U3/IETHUIX
UT. .

Muxpockon yugposoti ipeAHa3HAYEH JJIsl U3y4YeHUsT (POPMBI KPUCTAIIIIOB U HAOIOICHUS
3a pOCTOM KPHUCTAJLIOB.

Annapam ons nposedenus xumudeckux peaxyuti (AIIXP) npenHa3zHayeH il TOJTy4eHUs
U JIEMOHCTpAIIUU CBOMCTB TOKCUYHBIX MapOB U ra3oB. ANmapar yalie BCero UCIOIb3YIOT JIJIs
MOJIyYeHUS] U JIEMOHCTpAIlMU CBOMCTB XJiopa, cepoBoaopojia. AIIXP MoxxHO mpUMeHSTh Ha
Pa3HBIX dTanax 00y4yeHus — MpH U3yYeHUH HOBOTO MaTepurasa, IOBTOPEHUH U 3aKPEIUICHUH,
00001IIeHNN U CHCTEMAaTH3aINK 3HAHUH ydanuxcs. B 3aBucumocts oT poduiist 00yIaeMbIX,
Iejei ypoka, YpOBHS 3HAHHS YYalluXcs BO3MOXKHBI pPa3IMYHBIE BapUAHTHI TTOCTAHOBKH
AKCIIEPUMEHTA 1 BEIOOpA Pearupyromnx BEmeCTB.

Ilpubop ona Oemoncmpayuu 3a8UCUMOCIIU CKOPOCMU XUMUYECKUX peaKyuti om
PA3IUUHBIX (paKkmopos NCIOB3YIOT IIPU U3y4eHUHN TeMbl « CKOPOCTh XUMUYECKONW pEaKLnm»
U TEIUI0BOTO0 A(pPekxta XxuMmuueckux peakiuil. [I[pudop 1aé€T BO3MOKHOCTh SKCIEPUMEHTAIBHO
UCCIIEIOBATh BIUSHUE HA CKOPOCTh XUMHUUECKUX peaklUui cleayromux (GakTopoB: MPUPOIbI
pearupyromux BeecTB, KOHIEHTPALWH PEarupyoIINX BEMIECTB, IUIOMAAU IPAHMIIBI pa3iesa
¢da3 B rereporeHHbIX cHCTeMax (MOBEPXHOCTH COMPHUKOCHOBEHUS MEXAY pearupyroluMu
BELIECTBaMHM ), TEMIIEpATyphl, KaTaau3aTopa, UHTHOUTOPA.

Ilunemxa-0ozamop - mpucnocoOiieHue, ucCHoiap3yeMoe B Jjaboparopuu s
OTMEpPUBAHUS OMPEACIEHHOTO 00BbEMA KUIKOCTU. bansa kombunupoBaHHas TIpeAHa3HAYCHA
JUISL HarpeBa CTEKJISHHBIX U (apPopoBBIX COCYIIOB, KoOrja TpeOyeTcs co3aaTh BOKPYT
HarpeBaeMoro Ccocy/ia paBHOMEpPHOE TeMIIepaTypHOE TMoje, u30ekaTh HCHOJIb30BaHUS
OTKPBITOTO TIJIAMEHU U pacKaJ€HHOM dJIEKTpUUecKoil criupaiu. [lpubop ons nonyueHus ra3oB
UCIIONIBb3YeTCsl JJIA MOJy4YeHUs HEeOOJbIIMX KOJWYECTB Ta3oB: BOJOpPOAA, Kuciopoaa (U3
MEPOKCH/Ia BOJIOPO/IA), YTIEKUCIIOro Tra3a.
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4. TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KonunuecTBo yacoB CpencrBa
DJIEKTPOHHBIE
H € pa3zaeiioB K I1 (mudpoBsIe) 0byHeHHs 1
AauMEHOBAaHU , OHTPOJIb- aKTu-
Ne n/m P p p b BOCIIUTAHUS
TEMBI IPOTrPAMMBI Bcero HbIC YecKue o0Opa3oBaTebHbIC -
a0O0ThI abo0ThI €CypcChbl
p p beeyp o0Opa3oBaHwMs
«Touka pocra»
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMus — BaxHas 00J1acTh bubnuorexa [JOK JaTuuk
1.1 €CTECTBO3HAHUS U MPAKTHUECKON 5 2 https://m.edsoo.ru/7f41  Temneparypsi
JIeSATETLHOCTH YeJIOBEKa 837c (TepMoOnapHbIii),
JATYUK
TEeMIEPaTyphl
MIJIATUHOBBIM.
Jlatuuk anexTpo-
MIPOBOJIHOCTH,
bu6mmoreka [IOK .
uudpoBoi Mu-
1.2 BeriecTBa U XUMHUYECKHE PEAKIINU 15 1 https://m.edsoo.ru/7f41 KpocKorT
837¢c '
[Tpubop ans
OMBITOB C DJIEK-
TPUYECKHUM TOKOM.
Becsl anekTpon-
HBIE.
Wroro no paznery 20

Pa3nes 2. Bakneiimme npeacTaBuTe/ I HEOPraHUYECKUX BeleCTB
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK

[Tpubop s

2.1 Bo3nyx. Kucnopon. [Tousitie 06 okcumax 6 https://m.edsoo.ru/7f41 OIPEICIICHUS CO-
837c CTaBa BO3/IyXa.
bu6mmoreka [JOK

2.2 Bonopon. IloHsaTHE 0 KHCTIOTaX M CONSIX 8 https://m.edsoo.ru/7f41
837c

JlaTamk
TEMIIEPATYPhI
TJIATUHOBBIM.
ndpoBoi
Bona. PactBopsl. [Tonsitue 06 bubmorexa LIOK ﬁm(cblfocxon
2.3 5 https://m.edsoo.ru/7f41 ’
OCHOBaHUSX JIATYUK
837c y
ONITUYECKOM
IJIOTHOCTH
(komopumeTp).
[udposoii mu-
KPOCKOTI,
JIATYUK ONTHYEC-
CKOM TIOTHOCTH.
Harunk pH
OCHOBHE® KITACCH bub6nuorexa [IOK Jo3atop o0bEMa
2.4 . 11 https://m.edsoo.ru/7f41 JKUJIKOCTH,
HEOPTaHMYECKUX COSAMHCHUN
837c OropeTka,
JATIUK
TEMIIEPATYPhI
IUIATUHOBBIH,
JATYHUK
JTaBJICHUS,
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MarauTHas
MelIajKka.
Jatuuk xnopua-
HOHOB

Hroro no pazneny

30

Paznen 3. llepnoanueckuii 3axkoH u llepuoguyeckas cucrema xumndeckux 3j1eMeHToB /. . MenaesieeBa. CtpoeHue

aToMoOB. XUMHYeCKasa cBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknuu

[lepuoanueckuii 3akoH u [lepronuueckas

bu6mmoreka [JOK

3.1 CHUCTEMa XUMHUYECKHX demenToB [I. 1. 7 https://m.edsoo.ru/7f41
Mengeneesa. CTpoeHue aroma 837c
JlaTuuk Temnepa-
XuMuyeckas CBsi3b. OKHCIUTEIIBHO- bubmmorexa LIOK TYPBL IDIATHHO®
3.2 8 https://m.edsoo.ru/7f41 BBIH, IaTYUK TEM-
BOCCTAHOBHUTEIJIbHBIC PEAKIINU
837c nepaTypsl TEpMO-
ITapHBIN
bubmuoreka [JOK
Hrtoro mo pazaeny 15 https://m.edsoo.ru/7f41
837c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68

21


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KomnyectBo yacos

CpenctBa oOy4yeHHs U

No HaunmenoBanwue pasienoB u DnekTpoHHbIC (IU(PPOBHIE)
Konrtponbnsle  IIpakTuueckue BOCIIMTaHHA LIEHTPA
I/ TeM MPOrpPaMMBbI Bcero 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI O6pazoBanus «Touka
pocTta»
Pa3nea 1. BemecTBo U XuMH4YecKkmne peakiun
[ToBTOpEeHue u yriayonenue BuGmmorexa LOK JlaTuuk TeMrieparypbl
11 3HAHUU OCHOBHBIX Pa3/IeJioB 5 1 TJIATUHOBBIH
past https://m.edsoo.ru/7f41a636
Kypca 8 kiacca [Tpubop s un-
OcHOBHBIE 3aKOHOMEPHOCTHU JHOCTpanuu 3aBUCHMOCTH
XAMHUYECCKUX peaKHHﬁ CKOpPOCTH XUMHUYECKOU
12 4 ];36?7/“61: IJ:OK/7f41 636 PealIiti OT YETOBHA
ps.//m.edsoo0.ru a Jlatunk IEKTPO-
MIPOBOJIHOCTH, J103aTOP
DNEeKTpOoNIUTHYECKAst 06bEMa KuIKOCTH, bto-
1.3 ccormanus. X ecKue 8 1 1 bubmmorexa LIOK peTka
: aucconuanus. XuMHIeCKA :
https://m.edsoo.ru/7f41a636
peakIuu B pacTBOpax
Hroro no pasneny 17
Paznen 2. HemeTa/uibl M UX COeIMHEHUS
OO01mas xapakTepuCcTHKa Anmnapar st
21 B P P 4 1 bubmuoreka [JOK pat i
. XUMHUYECKUX HJIEMEHTOB MPOBEACHUS XUMHUYECKUX
https://m.edsoo.ru/7f41a636 poBel
VIA-rpynnet. ["anorens npoueccos (AIIXP).
OO1m1ast XxapaKTepUCTHKA JlaT4uk XJI0pHA- HOHOB.
99 XUMHYECKUX DJIIEMEHTOB 6 bubnmoreka [JOK JlaT4nK HUTPAT- HOHOB
' VIA-rpymmet. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHUS

22


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OOm1ast xapaKTepUCTHKA

[Tpubop st moTydeHus

53 XUMHUYECKUX JIEMEHTOB VA- 7 bubmuorexka [JOK ra3oB WIM anmapar
' rpymibl. A30t, pochop u ux https://m.edsoo.ru/7f41a636 Kurmma.
COETUHEHUS Jatuuk
OOm1ast xapaKTepUCTHKA SICKTPONPOBOAHOCTH.
54 XHMHYECKUX AJICMEHTOB 8 bubmuoreka [JOK Hatauk pH.
' IVA-rpymmsl. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIMHEHUS
Wroro mo pazneny 25
Paznen 3. MeTa/iibl M UX CO€IMHEHH
31 OBIILIe CBONCTEA METALIO 4 bubmuoreka [JOK JlaTuuk 3mekTpo-
. Ve CBOMCTBA METAJIIOB
H https://m.edso0.ru/7f41a636 MPOBOJHOCTH, MAarHUTHASI
3. Baxneiinine MeTaiibl U uX 16 bubmuoreka [JOK MeIIIaJIKa
' COeIMHEHNs https://m.edsoo.ru/7f41a636 ~  HaTunk naBnenus
Hroro mo paszneny 20
Paznen 4. Xumus u okpykaiomnas cpeaa
41 BemectBa u marepuassl B 3 bubnnorexa [JOK
' )KU3HU YeI0BeKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOe Bpemst 3 Bubmiorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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