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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuUM Ha ypPOBHE OCHOBHOI'O O0IIETr0 0Opa3oBaHUsl COCTABJICHA
HAa OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTenbHOM
MPOrpamMMbl OCHOBHOTO oOwiero ooOpasoBaHusi, mnpexacraBieHHbix B @I'OC 00O,
yuebHoro miana MBOVY «Yepuomopckas CII Ne3 wum. IlymoBkuna @.D.» nHa
2023/2024 yuebnbiii Ton (mpuxa3z ot 31.08.2023 Ne 496), nporpammbl BOCHUTAHUS
MBOVY «Yeprnomopckas CII Ne3 um. [TynoBkuna @.®D.» na 2023/2024 y4eOnbIii TOA
(mpuka3 ot 23.08.2023 Ne 454).

3agaya yyeOHOro mpeaMera COCTOUT B (DOPMUPOBAHMM CHUCTEMBI XMMHYECKHUX
3HAHUW — BaXHEUIHX (PAKTOB, MOHATHHA, 3aKOHOB M TEOPETHUYCCKHX ITOJIOKEHHUM,
JOCTYIHBIX O0OOOLIEHMI MHMpPOBO33PEHUECKOrO0 XapakTepa, s3blKka HAayKH, B
OPUOOIIEHUHN K HAYYHBIM METO/aM MO3HAHMS MPU U3YYEHHUH BEIECTB U XUMUUYECKUX
peakiuuii, B pOpMUPOBAHUM U Pa3BUTUHU MTO3HABATENbHBIX YMEHUN U UX TIPUMEHEHUH B
y4eOHO-TIO3HABATEIbHON M y4eOHO-UCCIIE0BATEIbCKON JAEATeIbHOCTH, OCBOCHUU
MpaBuWJI 0€30MacHOr0 OOpaIEeHUs C BEIIECTBAMU B IMTOBCEIHEBHOM KU3HH.

[Ipy W3yyeHMM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HaUEHHE MPUOOPENN TaKUE LeJH, KaK:

— (GopMUpOBaHUE MHTEIUIEKTYaJbHO PA3BUTOW JIMYHOCTH, TOTOBOM K
CcaMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHATUIO pEILICHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUUMCS YCIIOBUSIM JKU3HU;

— HaNpaBJIEHHOCTh 00YYEHUs Ha CUCTEMAaTUYECKOe MPUOOIIeHHE 00YyUaroIuXCsl K
CaMOCTOSITEJIbHOM IT03HABATEIbHON JI€ATEIbHOCTH, HAyYHBIM METOJaM I1O3HAHMS,
(OpMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecriedyeHre yCIIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO O0Yy4YarOIIMMUCS
OIBITa Pa3HOOOPA3HOM 1EATETbHOCTH, MO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTH0YEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHUBEpPCAJIbHOE 3HAUEHHE JUJIs Pa3IUYHbIX
BUJIOB JIESITENIbHOCTH;

— (QopmupoBanue oOmed (PYHKIMOHAIBHOW M  €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHHUI OOBSACHATH U OLIEHUBATDH SBJICHUS OKPYKAIOIIETO
MUPA, UCTIONB3YsI 3HAHUSI U OIIBIT, MOJIYYeHHbIE PU U3YUCHUN XUMUH, IPUMEHATh UX
IpY peleHnH npo0seM B MOBCEAHEBHON XKU3HU U TPYI0BOM €A TEIbHOCTH;

— (QopmupoBaHue y 00y4arolmUXCcsi TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAHUS
LEHHOCTH XUMHYECKUX 3HAaHUU MJi1 BBIPAOOTKH HKOJIOTMYECKH LEIEeCO00pa3HOro
MOBEICHUSI B OBITY U TPYJOBOM JIEATEILHOCTH B IIEJIIX COXPAHEHUS] CBOETO 3/I0POBbS U
OKPY’KAIOIIEH PUPOIHOU CPEBI;



— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHMIO HA OCHOBE YCBOEHHS 00OIEUEeNIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQWIIS M HAMPABICHHOCTH TAJbHEUIIEro 00y4eHUs.

OO6miee ynca0 YacoB, OTBEAEHHBIX JJIA U3yYEHUSI XUMUU HA YPOBHE OCHOBHOI'O
oO1mrero oopazoBanusi, coctapisgeT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIO),
B 9 Kitacce — 68 yacoB (2 yaca B HEZICIIO).

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUASA

JIMUHOCTHBLIE PE3YJIBTATBI

JINYHOCTHBIE  PE3yJbTAaTbl OCBOEHUS MPOrpaMMbl  OCHOBHOIO  OOILEro
o0pa3oBaHUs JOCTUTAIOTCA B XOJA€ OOyYEeHHS XUMHUU B €AMHCTBE Y4YEOHOH H
BOCIIUTATENIbHON JIEATETbHOCTH B COOTBETCTBUU C TPATUIUMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHITHIMU B
oOmiecTBe MpaBWJIaMHM U HOPMaMu IIOBEACHHMS M CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHI 00 yYarOIINXCS.

JInuHOCTHBIE pe3ynbTaThl OTpa)xatroT TOTOBHOCTb oOy4Jaronmxcs
PYKOBOJICTBOBAThCS CUCTEMOW MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHHUE
OIIbITA JICSITEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTHYECKOr0 BOCIUTAHUS

[IEHHOCTHOT'O OTHOLIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJIeUI0, TOHUMAaHUS 3HAYCHUS XUMHYECKOW HAyKH B IKU3HU
COBPEMEHHOr'0 O00IecTBa, CHOCOOHOCTH BIAJAETh JOCTOBEpHOW uH(pOpManuen o
MEPEIOBbIX JOCTMKCHHMSIX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOH XHMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpA U OOIECTBA;

2) TPa’kIaHCKOT0 BOCIIHTAHUS:

MPEACTABIICHUS O COLIMAJIBHBIX HOPMAX U MPaBWIIAX MEXITUYHOCTHBIX OTHOILICHHI
B KOJUIEKTMBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM,
yueOHO-UCCIeI0BATENbCKOM, TBOPUECKON U IPYTUX BUIAX ACSITEIIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3sHOW COBMECTHOM JAEATEIbHOCTHM TMpPH  BBHIIOJIHEHUH Y4YEOHBIX,
MO3HABATEIbHBIX 33Ja4, BBIMOJIHEHUH XHMHYECKUX OJKCIIEPUMEHTOB, CO3JAaHUU
y4€OHBIX MPOEKTOB, CTPEMJIEHUS! K B3aUMONOHUMAHHIO U B3aMMOIIOMOIIIM B MpOIecce
ATON y4yeOHOW AesTeTbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE MOBEACHHE U IMOCTYIKH
CBOMX TOBAPWIIEH C IMO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHMS
ITOCJEACTBUAN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE W XUMHUYECKOM pEaKIMH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOIINE OCHOBY
JUISl IOHMMaHHsI CYIIHOCTH HAYYHOM KapTHUHBI MHpA, MPEACTABICHHUS 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3AUMOCBSA3SX YEJI0BEKa C MPUPOJTHON CPE/IoH,
O pOJIM XUMUU B MMO3HAHUU ATUX 3aKOHOMEPHOCTE;

MMO3HABATEIbHbICE MOTHUBBI, HAIIPABJICHHbIC HA IOJYYEHHE HOBBIX 3HAHUI MO
XUMUH, HEOOXOAUMBIE ISl OOBSICHEHMsS] HAOJI0/IaeMbIX TMPOIECCOB U SIBICHUM,
NO03HABATEIbHOM, MH(OOPMAITMOHHOM U YATATEIHCKON KYJIbTYpPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITETILHOM paboThl ¢ y4eOHBIMM TEKCTaMH, CIPaBOYHOM JIUTEPaATypOil,
JTOCTYITHBIMH TEXHUYECKUMH CPEICTBAMH WH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEHUI0 M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IPOESKTHON U HCCIIEIOBATEIbCKOMN IEATETbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIIPaBJIECHHOCTH M YPOBHSI OOyUEHHUS B TalIbHEHIIIEM;

4) popMHUpOBaHUS KYJILTYPHI 310POBbSI:

OCO3HAHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O0 OTHOIIEHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBII 00pa3 ®U3HU, OCO3HAHUE TTOCIEACTBUN U HENPUITUE BPEAHBIX
npuBblueK (YMOTpeOJEHUsT aJIKOroJig, HApPKOTHKOB, KYypeHHs), HEOOXOAMMOCTH
COOJTIO/ICHUS TIPaBUJI 0€30MaCHOCTH MPU OOpAIeHUH C XMMHYECKIMH BEIIECTBAMH B
OBITY U peaJIbHOM KU3HU,

5) TpyA0BOr0 BOCTIMTAHUSI:

WHTEpPEC K MPAKTUYECKOMY HM3yYeHHIO Tpodeccuii u Tpyna pasIudHOro poja,
YBOKEHHE K TPYAY U pe3ysibTaTaM TPYAOBOU NESITEIbHOCTH, B TOM YHUCIIE HA OCHOBE
IPUMEHEHHUS TIPEMETHBIX 3HAHUW MO XMMHUHU, OCO3HAHHBIM BHIOOp WHAWBUYATHHON
TPACKTOPUU TMPOJOKEHHUsS] O00pa3oBaHUA C YYETOM JMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIENTHOM
po¢eCCUOHATILHON JICSITEILHOCTH U Pa3BUTUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTh
aJanTHUPOBATHCA B MPOGECCUOHAIBHON CPEIE;

6) IK0JIOrH4YeCKOro BOCIUTAHUS:

AKOJIOTMYECKH 1[eI1eCO000pa3HOE OTHOIIEHNE K MPUPOAE KaK UICTOUHHUKY KU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMaHUE LIEHHOCTH 3JI0pPOBOr0 U 0€30MacHOro
o0pa3a >KW3HHM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3HUECKOMY U
NICUXWYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTH COOJIOACHHS TMpaBui OE30MacHOTO
MOBEJICHUSI P pabOTE C BEUIECTBAMHU, a TAKIKE B CUTYaAIHSIX, YTPOKAIOIINX 3J0POBbIO
Y JKA3HU JIIOAECH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMS, TMOJydaeMble MPU HU3YYCHUH XUMHH, I
pelIeHUsT 3a/1a4, CBS3AaHHBIX C OKPYXKAIOWIEH NPUPOMHOU CpPENOW, I IOBBIICHUS
YPOBHSI 3KOJIOTUYECKOU KYJIbTYpPbl, OCO3HAHUS II100AIbHOTO XapaKTepa 3KOJIOTHYECKUX
npo0jeM M MyTeH HuX PEIICHHS TOCPEACTBOM METOJ0B XHUMHH, IKOJIOTHYECKOTO
MBIIUICHHS], YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOW, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI



B cocraBe MeranpeaMeTHBIX PE3ylbTAaTOB  BBIJCISAIOT  3HAYUMBIC  JUIS
dbopMUpOBaHUS MUPOBO33PEHUs OOIEHAYYHbIE MOHATUS (3aKOH, TEOpHUS, MPUHIIUIIL,
rUnoTe3a, GakT, CUCTEMa, MPOLIECC, IKCIIEPUMEHT U APYTO€.), KOTOPbIE UCTIOIB3YIOTCA
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETAaX U MO3BOJISAIOT HA OCHOBE 3HAHUM U3 ITUX
npeIMeTOB (OopMUPOBAThH MPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MUpA, U
yHUBEpCAJIbHbIe  y4eOHble  JeHCTBUA  (TIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,
pPEryJlsTUBHBIE), KOTOpble  oOOecneurnBarOT  (OPMUpPOBAaHUE  TIOTOBHOCTU K
CaMOCTOSITEIIbHOMY IJITAHUPOBAHUIO U OCYIIECTBIECHUIO YUEOHOH A€ TEIbHOCTH.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

YMEHHUSI UCTIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUS! IPU OCBOCHUY 3HAHUM:
pPacKpbIBaTh CMBICT XUMHUYECKUX TMOHATHH (BBIACIATh UX XapaKTEepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTMMHU MOHSTHSIMH), UCIOIb30BATh IMOHSATHUS IS
OOBSICHEHUS OTHAETbHBIX (DAaKTOB U SIBIICHWM, BHIOMPATh OCHOBAHUSA W KPUTEPUU IS
KJIacCu(UKAIMM XUMHUYECKUX BEIIECTB M XWMHUYECKHX PEAKIUW, yCTaHABIMBATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXJY OOBEKTaMH H3Y4YEHHUsS, CTPOUTH JIOTUUECKHUE
paccyxJeHusi (MHIYKTUBHbBIC, JIETyKTUBHBIE, IO aHAJOTWH), JAeNaTh BBIBOABI U
3aKJIFOUCHUS;

YMEHHUE TNPUMEHSATh B TMPOIECCEe I[IO3HAHUSI TMOHATHUS (TpEeAMETHBIE U
MeTaIpeMeTHbIC), CUMBOJIMUECKHE (3HAKOBBIC) MOJIEIH, UCIOJIb3yEeMble B XUMHH,
peoOpa3oBhIBaTh HIMPOKO MPUMEHSEMbIE B XMMUU MOJIENbHBIC MPEACTaBICHUS —
XUMUYECKUN 3HaK (CMMBOJI 3JIeMEHTa), XUMHUYeckas QopMyna U ypaBHEHUE
XUMUYECKOUN peakiuu — MpHU pelieHur yueOHO-I03HABATENbHBIX 3a/1a4, C YUYETOM ITUX
MOJIEJIBHBIX TPEICTABICHUIN BBISBIATh U XapAKTEPU30BAThH CYIIECTBEHHBIE MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XMMHUYECKUX DPEAKIUU, BBISBISATH
o0IMe 3aKOHOMEPHOCTH, TPUYMHHO-CIICACTBEHHBIE CBS3M U TPOTUBOPEUUS B
U3Yy4aeMbIX Mpolleccax U SBICHUSX.

Ba3oBble ucciienoBarejbcKye 1eMCTBUSA .

YMEHHE HCHOJb30BaTh IOCTABJIEHHBIE BOIMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUA, a TAK’KE€ B Ka4eCTBE OCHOBBI JJIsi (POPMUPOBAHUS THUIIOTE3HI MO MPOBEPKE
PaBUILHOCTY BBICKA3bIBAEMBIX CYKJICHUI;

OpUOOPETeHHE OMbITa 10 IJIAHUPOBAHUIO, OpraHu3allid W TMPOBEIACHUIO
VYCHHUECKUX OJKCIEPUMEHTOB, YMEHHME HaOmoIaTh 3a XOJIOM IpoIliecca,
CaMOCTOSITETILHO TPOTHO3MPOBATh €ro pe3yibTar, (popMynupoBarh O0OOIIEHUS U
BBIBOJIBI 10 pe3yJbTaTaM IMPOBEAEHHOI'O ONBITA, UCCIEIOBAHUS, COCTABIATh OTYET O
pojeIaHHoN padoTe.

PabGora ¢ ungopmanmeii:



yMEHHE BBIOMpATh, AaHAJIM3UPOBATH U HWHTEPIPETUPOBATH HHGOPMAIIUIO
pa3NUYHBIX BUIOB U (OPM MPEACTABICHUS, MOTYy4YaeMyl0 M3 Pa3HbIX HMCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS. TUTEpPATypa XUMUYECKOTO COJAEpPKaHUS, CIIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), KPUTHYECKU OlLIEHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO
uH()OpPMAIIHIO;

yMEHHE TMPUMEHSTh Pa3IMYHbIE METOJbl U 3aMpoChl MPH TMOUCKE U OTOOpE
nH(OPMAITUU ¥ COOTBETCTBYIONINX JAHHBIX, HCOOXOUMBIX ISl BBITIOJTHCHHS YICOHBIX
Y TO3HABaTENbHBIX 3a/1ad OMNpPEAETIEHHOI0 THMa, MPUOOPETEHHE OMbITa B 00JACTH
UCIIOJIb30BaHUsl  MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTUW,  OBJAJCHUE
KyJIbTYpO  aKTUBHOI'O  MCIOJIb30BAHUS  PA3JUYHBIX  IOUCKOBBIX  CHCTEM,
CaMOCTOSITETILHO BBIOMpATh ONTUMAJBHYIO (POpMYy NpelncTaBieHUus HHPOPMALUH U
WUTFOCTPUPOBATh peliaeMble 3a7ja4i HECJI0XKHBIMU CXEMaMHU, JUarpaMmmMmaMu, IpyTUMu
dbopmamu rpadUKu ¥ UX KOMOUHALIMSIMU;

yMEHHE UCIIOJIb30BaTh U  aHAIM3UPOBATH B  IMpollecce Y4eOHOW W
MCCIIENOBATEILCKON JEATEeIPHOCTH HWH(POPMAIMIO O BIUSHUM TPOMBIIUICHHOCTH,
CEJBCKOI'0 XO35IUCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIEH MPUPOTHON CPEJIbI.

KoMMyHHMKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE AeHCTBHSA:

YMEHHUSI 33/1aBaTh BOMNPOCHI (B XOJi¢ Auajiora u (Miau) JUCKYCCHM) IO CYIIECTBY
o0cyx)aaeMoi TeMbl, GOpMYJIUPOBATH CBOU MPETIOKEHUSI OTHOCUTENHHO BBITIOTHEHUS
MIPEIUIOKEHHOW 3a/1a4H;

YMEHUSA MPEACTABIATH IMOJYYEHHBIE PE3YIbTAThI O3HABATEIBHON NEATEIbHOCTH
B YCTHBIX M NMHCHbMEHHBIX TEKCTaX; JeJlaTh MPE3EHTALMIO PE3YIbTATOB BBIMOIHEHUS
XUMUYECKOT0 H3KCIEpUMEHTa (J1a00paTOpHOTO OMbITa, Ja0OpaTOpHON paldOThl MO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOT'O MPOEKTA);

yMEHUS Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MMO3HABATEILHON W UCCIEN0BATEIbCKON NESITEIIbHOCTH MPH PEIICHUH BO3HHUKAIOIINX
po0JieM Ha OCHOBE yu€Ta OOIIUX MHTEPECOB U COIACOBaHUS MO3UIIMN (00CYKICHMUS,
OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMbD», KOOPAHHAIMS COBMECTHBIX JEWCTBHM,
OTIpe/IeNICHIE KPUTEPUEB 10 OIIEHKE KaueCTBA BBHIITOJIHEHHOW PabOThI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIEC YUeOHbIE 1eiiCTBHA:

YMEHHUE CaMOCTOSITEIbHO OMNpEACNsITh IeJdu JESITEIbHOCTH, IIJIAHUPOBATH,
OCYUIECTBIISITh, KOHTPOJUPOBATH M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JeSTENhHOCTh, BBIOMpaTh HamOoiee A(h(HEKTUBHBIE CIMOCOOBI pelieHUs YYEOHBIX U
MO3HABATEIbHBIX  3a7a4, CaMOCTOSITEIbHO COCTaBISITh WM  KOPPEKTUPOBATH
MIPEUIOKEHHBIM AJITOPUTM JIEUCTBUM MPU BBITIOJHEHUH 3aIaHUNA C YYETOM ITOJTYUYECHUS
HOBBIX 3HaHMM 00 H3ydyaeMblX OOBEKTaX — BEIIEeCTBAX M PEAKIUSAX, OLIEHUBAThH
COOTBETCTBHE IMOJIYUYEHHOTO pe3yJibTaTa 3asBJICHHOW 1I€JI, YMEHUE HCIIOJIb30BaTh U
aQHAJTM3UPOBATH KOHTEKCTHI, MPE/JIaracMbl€ B YCIIOBUM 3aJIaHUIA.



HPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3ynbTaToOB [0 OCBOEHUIO 0053aTEIbHOTO COAEpKaHMS,
YCTaHOBJICHHOT'O TAHHOU (efiepanbHOl pabodeil mporpaMMOH, BEIIETSIOT: OCBOSHHBIE
00y4YarOIIMMUCS HAyYHbIE 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUI, cielU(pUIeCcKue 1isl
npeaMeTHON 00s1acTi «XUMUS», BUABI 1€ATEIBHOCTH MO MOJYyYEHUIO0 HOBOTO 3HAHMS,

€ro MHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX
CUTYyalUsIX.

K xoniy oOyuenusi B 8 kiacce mpeaMeTHbIE pe3ysibTaThl HA 0A30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHSATHI: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JEMEHT, IPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECh
(ogHOpOIHAsT W HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAas U
MOJIEKYJISIpHAasT Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J0Js XUMHUYECKOIO 3JIEMEHTa B COCAMHEHUHU, MOJISIPHBIM O00BEM,
OKCHJ|, KHCJOTa, OCHOBAaHHME, COJb, D3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYECKas peakuus, KiIacCU(pUKalUi peakiuil: peakiuu
COEMHEHMSI, PEAKIMK PA3JI0KEHUs, PEAKIIMU 3aMEIIeHUs, peakiiuu oOMeHa,
9K30- ¥ SHAOTEPMUYECKUE PEAKINH, TeTI0BON 3 (PeKT peakiuuu, siapo aroma,
AJIEKTPOHHBIN CIIOH aToMa, aTOMHasg opOWUTalb, pajHyC aTOMa, XUMUYECKas
CBS3b, MOJSIPHASI W HEMOJsipHAsh KOBaJEHTHas CBSI3b, MOHHAs CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JoJis1 BemecTBa (IPOLEHTHAas
KOHIICHTPAIs) B pacTBOPE;

WUTIOCTPUPOBATh B3AUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUI U IPUMEHSTh
9TH MOHATHS IIPU ONMCAHUM BEIIECTB U UX NIPEBPALLICHU;

UCTOJIb30BaTh XUMUUYECKYIO0 CUMBOJIMKY JUIsl COCTaBJIEHUs (POPMYJT BELLIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAENITh BaJE€HTHOCTb ATOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHMSX,
CTENEHb OKHUCIJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIC)KHOCTD
BEIIECTB K OIpeNeaéHHOMY KIJIAcCy COeIuMHEHU 1o ¢dopMmynaM, BuUA
XUMHUYECKOM CBSI3M (KOBAJEHTHAs M HOHHAS) B HEOPTAHUYECKUX COCIMHEHHUSX;
packpsiBaTh cMmbici  Ilepuommueckoro 3akona [J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IOHUMAHUE IIEPUOJAMYECKOM 3aBHCHMOCTH  CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT WX IojiokeHus B llepumommyeckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YUEHUs1, 3aKOHa ABOTrapo;

OIKCHIBATh U XapaKTepu30BaTh TabauuHyto Gopmy [lepuoauueckoii cucTeMsl
XUMHUYECKUX OJJIEMEHTOB: pPa3jiuyaTh IOHATHS «rJaBHas noxarpynma (A-
rpynmna)» u «modounas noarpymnmna (b-rpymnma)y», maibie u 00Jab1INE TEPUOBL,



COOTHOCUTh 00O3HA4YeHMs, KOTOpble umerorcst B Tabnuie «lleproguyeckas
cuctemMa xumuyeckux osiemeHtoB J[. WM. MengeneeBay ¢ YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi
a/pa, OOIIee YUCIO 3JIEKTPOHOB M PACHpPENEICHUE UX M0 3JIEKTPOHHBIM
CJI0SIM);

KJIacCUPUIMPOBATh XHWMUYECKHUE HIIEMEHThl, HEOPraHUYECKHE BElLIECTBa,
XUMHYECKHE Peakinu (110 YUCITY U COCTaBY yYaCTBYIOIINUX B PEAKIIUU BEIIIECTB,
10 TerI0BoMYy 3 (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPIKIAasi OMHUCAHME MPUMEPAMH MOJEKYIISIPHBIX
YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUA XMMHUYECKHUX MPEBPAIICHUN B pa3InYHBIX
YCIIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIF0 XUMHUUYECKOI0 AJIEeMEHTa 10 (popMylie COeTMHEHHSI, MACCOBYIO
JIOJTIO BEILIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOM
peaKknuu;

NPUMEHATHh OCHOBHBIE OMNEpPAliid MBICIUTENBHON NEATETbHOCTH — aHaIu3 U
CUHTE3, CpaBHEHHE, O0000IleHHe, CUCTEeMaTU3alulo, Kiaccu(ukauio,
BBISIBJICHUE TPUYMHHO--CJICJICTBEHHBIX CBSA3€H — I M3y4Y€HUs CBOWCTB
BEIIECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
HaOIIO/IcHNe, HM3MEPEHHEe, MOJEIUPOBAHUE, OKCIEPUMEHT (pealbHBI U
MBICJICHHBIN);

CJIe/IOBaTh IMpaBWiaM TOJb30BAHUS XMMHUYECKOW IMOCYJION M J1ab00paTOpPHBIM
o0opylnoBaHUEM, a TaKXke TMpaBWiIaM OOpalleHHss C BEIIeCTBaMU B
COOTBETCTBUH C MHCTPYKIIMSIMH 11O BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX
OTIBITOB IO TIOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BellecTB (BOAOPOJA U
KHCJIOPOJIa), MPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHON MAacCOBOW o€l
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh W TPOBOJIUTH XHUMUYECKHE
AKCIIEPUMEHTHI M0 PACTIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C TOMOIIBIO
WHJUKATOPOB (JakMyc, peHondTanenH, METUIIOPAHX U IPYTHE).

K konmy oOydenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMHUUYECKUN AJIIEMEHT,
aTOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKHUCIICHUSA, XUMUYECKas
peakuus, XuMu4ecKkas CBsI3b, TEIUIOBOW 3((EKT peakuuu, MOJb, MOJSPHBIMI



00BbEM, pPaAcTBOP, DJEKTPOJIUTHI, HEDJIEKTPOJUTHI, DJIEKTPOITUTUUYECKASL
JUCCOLIMAIIMSI, PEaKUUd HMOHHOrO OOMEHa, Karajau3aTrop, XHMHYECKOe
paBHOBECHE, OOpaTHUMble M HEOOpATHUMBIE PEAKIHH, OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKHUCIUTENb, BOCCTAHOBUTEINb, OKHCICHHE U
BOCCTaHOBJICHME,  aJUIOTPOMNHUs,  aM(pOTEepHOCTb,  XHUMHYECKas  CBS3b
(KOBaJIEHTHAsl, WOHHAsA, METaJNINYecKas), KpHUCTAUINYECKas pEeIIETKa,
KOpPpO3Usl METAJIOB, CIUIABbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeiabHO
nonyctumas konuentpauus 111K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MTOHATUNA U IPUMEHSTh
3T MOHATHUSA MPU ONKUCAHUY BEUIECTB U UX MPEBPAILICHUIA;

UCIIO0JIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJIs COCTaBJICHUS (POPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKLUN;

ONpENENATh BAJIEHTHOCTh W CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX  PA3JIUYHOTO  COCTaBa, NPHUHAMIECKHOCTh  BEIIECTB K
OTpeeIEHHOMY KJIACCY COCMUHEHHUM MO (popmysiaM, BUJI XUMUYECKOU CBSI3H
(koBaJIeHTHAsl, MOHHAs, METAJUIMYECKasl)) B HEOPTaHMYECKUX COCIUHEHUSX,
3aps]l MOHA IO XMMUYECKON (opMyIie, XapaKkTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCIMHEHUU, TUIl KPUCTAILUIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpsiBath cmbica [lepuogmueckoro 3akona J[. M. Mengeneera wu
JEMOHCTPUPOBATh €ro IOHHMMaHUE: OINHUChIBaTh M  XapaKTepU30BaTh
tabnmmunyto  (opmy [leproamueckoil CHCTEMBI XHUMHUYECKHX DIIEMEHTOB:
paznuyaTh TOHATHS «TJaBHas mnoarpynmna (A-rpynma)» U «1o0o4Hast
noarpynmna (b-rpynna)», wmanble W OoJjblliMe TMEPUOMABI, COOTHOCHUTD
0003HauYeHUs, KOTOPhIE UMEIOTCS B MEPUOAMYECKON TAOJIMIIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI AaTOMOB XMMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsiji
sJipa, 00I1Iee YUCIIO JIEKTPOHOB U PACIIPECIICHUE UX 10 SJIEKTPOHHBIM CJIOSIM ),
OOBSACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M UX
COEIMHEHUN B MpeJieNiax MajbIX MEPUOJOB U TJIABHBIX MOArPYII C YYETOM
CTPOCHUS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHWYECKUE BEIIECTBA,
XUMHUUYECKUE PeaKiu (110 YUCITY U COCTABY YYACTBYIOIIUX B PEAKI[MU BEILIECTB,
1o TerioBoMy 3GGEKTy, 0 U3MEHEHHUIO CTEMEHEH OKUCICHHS] XUMHYECKHUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHCHUPUUECKHE XHUMHYECKUE
CBOKCTBA MIPOCTHIX U CIOKHBIX BEILIECTB, TOATBEPKAasi OMUCAHUE IPUMEPAMU
MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKuunii;



e COCTaBJISITh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOIMAIIMU KUCIIOT, IIET04YEN U
CoOJiel, TOJHBIE M COKpall€HHbIE YpaBHEHMsI PEaKlUid HMOHHOIO0 OOMEHa,
YPaBHEHUS pPEaKIUM, MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBS3U
MEK1y BEIIECTBAMHU PA3JINYHBIX KJIACCOB;

e packpbiBaTh  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOT0 OajaHca 3TUX PEaKIui;

e TNPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX MPEBPAIICHUA B Pa3IMYHbBIX
YCIIOBUSIX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJIPHYIO U MOJISIPHYIO MAcCChl BEILECTB,
MaCCOBYIO JIOJIF0 XMMUYECKOT0 3JIEMEHTA 10 opMyJie COeTUHEHHS, MACCOBYIO
JIOJIFO BEIIECTBA B PACTBOPE, IMTPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU
peakuuu;

e COOMIO/IaTh TIPaBWJIA TOJB30BAHUS XUMHUYECKOW MOCYAOW M JabOpaTOpHBIM
000pyI0BaHUEM, a TAKXKE MpaBUiia OOpalleHus ¢ BeIIECTBAMU B COOTBETCTBUU
C UHCTPYKIMSAMHU TIO BBIMOJHEHHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB I10
MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEHIECTB (aMMHUAKa U YTIIEKHCIIOTO
rasa);

e TPOBOAUTH PEAKLMH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB PA3JIUYHBIX
BEIIIECTB: pACMO3HABATh OIBITHBIM TYTEM XJIOpUA-, OpOMHA-, HOAMJI-,
kapOoHat-, (Qocdar-, cunukar-, cynbdar-, THAPOKCUI-HOHBI, KATHOHBI
aMMOHHMSI W HWOHBl W3YyYECHHBIX META/UIOB, NPUCYTCTBYIOIIHE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIE OINEPAlld MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 U CUHTE3,
cpaBHEHHUE, 0000IIEeHHEe, CHCTEeMATH3aIMIO, BBISIBICHHE MPUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUISI M3YYEHUSI CBOWCTB BELIECTB M XMMHYECKUX PEAKLMUN, €CTECTBEHHO-
HAy4YHbICE METOJIbl TMO3HAHUSI — HAOJIOJICHHE, W3MEPEHUE, MOJICIUPOBaHUE,
AKCIIEPUMEHT (peabHbII U MBICJIECHHBIH).

COAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KIIACC

IlepBoHayaibLHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Poiap XMMHUM B )KM3HU YeJIOBEKA. XUMUS B CUCTEME HayK. Tena

n BeuiectBa. Du3MyecKHe CBOICTBA BEIIECTB. ATpPEraTHOE COCTOSHHE BEIIECTB.
[Tonsate o0 Meronax mo3HaHUS B XuUMUU. Yucrtele BemiecTBa U cmecu. CrocoObl
pa3IeIeHUs] CMECEN.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE JIEMEHTHI. CUMBOJIBI XUMUYECKUX YJIEMEHTOB.

IIpocTeie U ciioxkHbIE BelecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHUE.



Xumuueckass popmysna. BajaeHTHOCTh aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTenbHass aTomMHas macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHAst Macca. MaccoBas 107151 XUMUYECKOT0 3JIEMEHTA B COSUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHas Macca. B3anmocCBsI3b KOJIWYECTBA,
MAacChl M YHCTIa CTPYKTYPHBIX €MHUIL BeliecTBa. Pacy€rsl o opmynaM XUMUYECKUX
COCIMHEHUH.

du3nuecKkue U XUMUYECKHUE SIBIICHUS. XHUMHUYECKas peakius U e€ MpPU3HAKH.
3aKOH COXpaHEHUsI MacChl BeIECTB. XuMuuyeckue ypaBHeHus. Kraccuduxamms
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3I0KEHUs, 3aMEeIlIeHUsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMMUYECKON MOCYAO0M, MpaBuUiaMu pabOThl B JabOpaTopuu H
npuéMamMu 0O0pallleHusi C J1JA0OpAaTOPHBIM OOOPY/IOBAaHUEM, U3YYEHHE U OINHUCAHHE
(¢u3nUecKuX CBOMCTB 00pa31[0B HEOPTAHMYECKUX BEIIECTB, HAOIIOIeHUE (PU3UYECKUX
(Tu1aBieHue BOCKA, TasHUE JIbJIa, PACTUPAHME caxapa B CTYyNKE, KWUIIEHUE U
KOHJIEHCAIlUs BOAbI) U XHUMHYECKUX (TOPEHUE CBEYM, NPOKAIMBAHUE MEIHOU
POBOJIOKH, B3aUMOJIEUCTBUE MeJa C KUCJIOTOM) SIBIEHUM, HAOII0JEHUE U ONHUCAHUE
NPU3HAKOB MPOTEKAHUS XUMUYECKUX peakinid (pa3iokeHue caxapa, B3auMOJIeHCTBUE
CEpHOM KHCIOTBHI C XJopuaoM Oapwsi, pasnokenue ruapokcugaa menu (II) mmpm
HarpeBaHUM, B3aUMOJIEHCTBUE Kele3a ¢ pacTtBopoMm coinu menu (ll), uzyuenue
CIIOCOOOB Pa3/IClIeHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIBLTPOBAHKE, BHIMIAPUBAHUE,
JTUCTWILISALNSA, XpoMaTorpadusi, mpoBeeHUE OUUCTKH TOBAPEHHON COJIM, HAOJIOICHUE
Y OINKCaHUE Pe3yJIbTATOB MPOBEJICHUS OIbITA, WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
Macchl, CO3/IaHlE MOJIeTIeld MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Bo3agyx — cmech razoB. CoctaB Bo3nyxa. Kucimopoxg — anemMeHT W mpocTtoe
BerecTBO. HaxoxaeHue kuciopoja B mpupoje, Gu3ndeckre 1 XMMUIECKUEe CBOMCTBA
(peakuuu ropenus). Oxcunabl. Ilpumenenue xkucimopoga. CrocoObl TONy4YEHUS
KHUCIIOpO/Ia B Ja0OpaTOpUM M MPOMBINIIEHHOCTH. KpyroBopot kuciopoaa B mpupo/e.
O30H — anmoTponHast MO (PHUKAIMS KUCIOPOA.

TemmoBoit 3G heKT XUMUYECKON PEaKIINU, TEPMOXUMUIECKHE YPABHEHMUS, DK30- U
SHAOTEPMUYECKUE peakuuu. TOIMauMBO: yroib M MeETaH. 3arps3HeHHe BO3/ayXa,
yCHUJICHHUE MTapHUKOBOIo 3 eKTa, pa3pyiieHue 030HOBOrO CIIOSI.

Bonopon — anemeHT U npoctoe BemectBo. HaxoxieHne Bomgopojaa B MPUPOZE,
dusnyeckre U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCO0bI TTofTydeHwus. KUcmoTel u
COJIN.

MossipHbIii 00BEM ra3oB. Pacy€rsl Mo XUuMHUUYECKUM YPaBHEHHSIM.

dusnyeckue cBorMcTBa BoAbl. Bona kak pactBopurens. PactBopsl. Hacelennsie
Y HEHACHIIIEHHbIE PACTBOpPHI. PacTBOpMMOCTH BellecTB B Boje. MaccoBas a0is



BEILIECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA BOAbl. OcHOBaHus. Poiib pacTBOpOB B
IPUPOJIE U B )KU3HU YesIoBeKa. KpyroBopoT BOJIbI B IpUPOAE. 3arpsi3HEHUE PUPOIHBIX
BOoJl. OXpaHa U OYMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus uneoprannueckux coenunenuil. Oxcunpl. Knaccudukanus
OKCHJOB:  coseoOpa3ytouue  (OCHOBHBIE,  KHCIOTHbIE,  aM(OTEpHbIE) U
HecoeoOpasyromue. Homenknarypa okcuoB. @u3nueckre U XUMUYECKHE CBOWCTBA
okcua0B. [lonydeHue okCuaoB.

OcHoBanus. Knaccudukaius ocHoBaHUM: MIENOYN U HEPACTBOPUMbBIE OCHOBAHUSI.
Homenxiarypa ocHoBanui. ®dusznueckue M XHUMUYECKHE CBOMCTBA OCHOBAHUM.
[TosrydyeHne OCHOBaHUI.

Kucnorsl. Knaccupukauuss kucior. Homenknatypa kucior. dusmyeckue u
XMMHUYECKHUE CBOMCTBA KUCIOT. Psanx aktuBHOCTH MeTtaiuioB H. H. bekerosa. [Tlonyuenne
KHCJIOT.

Comu. Homenknatypa coneil. ®du3nyeckue M XUMHUYECKUE CBOWCTBA COJIEH.
ITonydenue conen.

['enernueckas CBsI3b MEXKY KJIAaCCAMU HEOPTaHUYECKUX COCIMHEHUI.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE ONPEAECIECHUE COJACPKAHUS KHCIOpPOJa B BO3JAYyXE, NOJYYCHHE,
coOupaHue, pacro3HABaHUE W U3YUYECHHE CBOMCTB KHUCIOpOJa, HAOIIOJCHHUE
B3aUMOJICHCTBUS BEILLIECTB C KUCIOPOAOM M YCIOBUSI BOSHUKHOBEHUSI U MIPEKPAILICHUSA
ropeHusi (mokapa), O3HaAKOMJICHHE C OOpa3llaMyd OKCHJIOB M OMNHCAaHUE UX CBOWCTB,
MOJIy4eHHE, COOMpaHUE, PACIO3HABAHUE W HM3yYEHHE CBOWCTB BOAOpOJa (rOpeHue),
B3auMojielcTBUE Bojopojga ¢ okcuaoM wmeau (ll) (BO3MOXHO HMCMOIB30BaHUE
BUJIEOMATEpUaIoB), HaOIOAeHHe O00pa3lloB BEHIECTB KOJWYECTBOM |  MOIb,
UCCJIeIOBaHNE OCOOCHHOCTEW pacTBOPEHHS BEIIECTB C PA3UYHONW PaCTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOW JIOJEW PacTBOPEHHOIO
BEII[ECTBA, B3aMMOJICCTBUE BOJIbI C MeTa/ulaMu (HaTpUEM U KaJibIieM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPHUANIOB), HCCIEIOBAaHWE OO0pa3loB HEOPraHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS OKPACKU HWHIUKATOPOB B
pacTBopax KHUCJIOT W Iienouyed, u3ydeHue B3aumojenictBus okcupga meau () c
pacTBOPOM CEpPHOM KHUCJIOThI, KHUCIOT C METaulaMy, peaKlUuil HEWTpau3allni,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJHOTO METAJIa APYTUM W3
pacTBopa COJIM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a/lau 1o TeMe «BaxHelme Kiaccol
HEOPraHUYECKHUX COCIUHEHUIN.

IHepuoanueckuii 3axoH u Ilepuoanyeckas cucreMa XMuMHYECKHX JIEMECHTOB
. U. MenaeneeBa. CtpoeHne aromMoB. XUMHYECKas CBA3b. OKHUCIMTEIbHO-
BOCCTAHOBUTEJIbHBbIE PEAKIIUU



[lepBble NOMBITKU KIACCUPUKALIMA XUMUYECKUX AJieMeHTOB. [loHATHE O Trpynmnax
CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENIbHbIE METalIbl, TaJOTEHBI,
MHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOpbIE 00pa3yIoT aM(OTEpHbIE OKCUIBI M THAPOKCHIBI.

Ilepnognuecknii 3akoH. [leproanueckas cucreMa XUMUIECKUX demMeHToB Jl. U.
MenneneeBa. KoporkonepuonHas M anuHHoOnepuoaHas ¢opmsl Ilepuonnueckoit
cucrembl xumuueckux dsemeHtoB JI. WM. Menneneesa. Ilepuonsl u Trpymnmsl.
PuU3NYECKUNA CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTtoMHBIX snep. M3oromel. OnekTponsl. CTpoeHHe
AJIEKTPOHHBIX 000JI0U€K aTOMOB IepBbIX 20 XUMUUeCKUX 31eMeHTOoB [lepuonnyeckoit
cucrembl JI. M. MenneneeBa. XapakTepuCTHKAa XHMHUYECKOTO JJIEMEHTa II0 €ro
nostokennto B [lepunonnueckoii cucreme J1. 1. Menneneesa.

3aKOHOMEPHOCTM M3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETANINYECKUX CBOMCTB IO IPYIIIAM U IIEPUOIAM.

3nauenue llepuonnueckoro 3akoHa u Ilepmoanueckoi CUCTEMBl XUMUYECKHUX
AJIEMEHTOB JUIA Pa3BUTUS HayKH U TpakTuku. J1. 1. Mennenees — yd€HbIN U IpakTaHNH.

Xumuueckast cBa3b. KoBasieHTHas (MOJdsipHAasl W HEMOJISIpHAs)  CBS3b.
DIeKTPOOTPULATEIBHOCTh XUMUYECKHUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENIbHBIE peakuuu. [Iponeccel
OKHCJIEHUSI U1 BOCCTAaHOBJEHUsI. OKUCIIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3yuyeHue o0pa3lloB BELIECTB META/NIOB U HEMETaNIOB, B3aUMOJEHCTBHE
TUAPOKCUAA IMHKA C pacTBOpPaMHM KHCIOT M IIEJIOYEH, IIPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (ropeHue,
PEaKILUU Pa3IOKEHUs, COCIUHEHMS).

Mesicnpeomemmunie ceasu

Peanuzanmss MeEXIpeAMETHBIX CBS3€M INPU HM3YYEHHMH XUMUUM B & Kjacce
OCYLIECTBIISIETCS UepPE3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX MOHSITHUH,
TaK U MOHATHMH, SBJISIFOLIUXCSI CACTEMHBIMU JJIL OTACIBHBIX IPEIMETOB €CTECTBEHHO--
HAy4HOI'O IIUKJIA.

OOmue ecTeCTBEHHO--HAYYHbIE€ TOHSATHUS: HAy4HbIM (DakT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIu3, CUHTE3, KIacCU(PUKALIU, IEPUOIUYHOCTD, HAOIIO/IEHUE, IKCIIEPUMEHT,
MOJIEJIUPOBAHNE, U3MEPEHUE, MOJEIIb, SIBICHUE.

®usnka: MaTepusi, aToM, HIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, D3JIEKTPUYECKUNA 3apsj, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHME BEIleCTBa, ra3, (pu3nvyeckue BEIUUYUHbI, €AUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE3/1b1, CoJlHIIE.

buonorus: dorocunres, apixanue, buocdepa.



I'eorpadus: armocdepa, rugpocdepa, MUHEPaNbl, TOPHBIE MOPOJBI, IMOJIE3HBIE
MCKOIIA€MbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMUYECKAsI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoanueckas cucremMa XMMHYECKUX d1eMeHTOB Jl. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKHUX
3JIEMEHTOB IMEPBBIX TPEX MEPUOJIOB, KA, KAJbLHI U UX COETUHEHUN B COOTBETCTBUU
C TIOJIO’KEHUEM 3JIEMEHTOB B [lepnoanueckoit cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOW CBSI3U. THUIBI KPUCTALNIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTALIMYECKON PEMIETKA U BH1A
XUMHYECKOU CBA3HU.

Knaccudukanys u HOMEHKIATypa HEOPTaHMYECKUX BEUIECTB. XHUMHUYECKUE
CBOWCTBA BELIECTB, OTHOCSIIMXCS K pa3IM4YHbIM KJaccaM HEOPTraHHYECKUX
COEIMHEHUHN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarms XuMU9eCKUX PEaKIui M0 pa3IndHbIM IpU3HAKaM (110 YUCITY U
COCTaBYy YYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3G (PEKTy, MO U3MEHESHUIO
CTENEHEH OKHUCIIEHUS XUMUYECKUX DJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTHUIO
KaTanu3aropa). JK30- U SHI0TEPMUYECKUE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUSI.

[lonsitue o ckopoct xumudeckol peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUUYECKUX peakiusx. [loHATHE O TOMOTreHHBIX U TETEPOreHHBIX
peakuusx. llonstne o karanmsze. [loHstne o xuMuuyeckom paBHOBecHH. DaKTOPSI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUUH U TOJOKEHUE XUMHYECKOTO

paBHOBECHSL.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, DIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIbHOU pEaKUnH. CocraBiienue YpaBHEHUU

OKHUCJIUTEIBbHO--BOCCTAHOBUTEIBHBIX ~ PEaKUM  C  HUCHOJB30BAaHUEM  METOHA
AJIEKTPOHHOTO OanaHca.

Teopust PNEKTPOIUTUUECKONW AUCCOLMALUN. IJIEKTPOJMUTHI U HEIJIEKTPOIUTHI.
Katnonsl, aHmonsl. MexaHuU3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuyeckoi cBszu. Crenens gucconuanuu. CUIbHbBIE U CIa0bIe SJEKTPOIUTHI.

Peakuiun noHHOro OOMEHa. YCIOBHS MPOTEKAHUS PEAKIM MOHHOrO OOMEHa,
NIOJIHBIE M COKpAIEHHbIE MOHHBIE YpaBHEHHUs peakiuil. CBONCTBA KUCIOT, OCHOBAHUI
Y COJIEH B CBETE MPEICTABIICHUN 00 JIEKTPOIIUTUYECKON arcconnanuu. KauecTBeHHbIE
peakunu Ha UOHBL. [IoHSITHE O TUAPOIN3E COTEH.

Xumuueckuit IKCnepumMenm:

O3HAKOMIIEHUE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETAJIOB (TpaduTa U aiMasa), CJI0KHBIX BEIIECTB (XJI0puaa
HATpHs), UCCIIEOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKON PEAKIIMU OT BO3/ICUCTBUS



pa3nuYHbIX (AKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
npolecca TUCCOUAIMU KUCIOT, IENoYeil U cosel (BO3MOXKHO MCIIOIb30BaHUE BUIEO
MaTepUalioB), IPOBEIEHHE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKK POTEKAHUS
peakiuit HFoHHOro oOMeHa (00pa3oBaHMe OCa/IKa, BhIICICHUE Ta3a, 00pa30BaHUE BOIbI),
OTBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
(ropeHne, peakuMM pas3lIoKEHUs, COCIWHEHHs), PACIO3HABAHHE HEOPraHMYECKHUX
BELIECTB C TOMOILBIO KAUECTBEHHBIX PEAKIIMI HA HOHBI, PEIIEHNE 3KCIIEPUMEHTAIBHBIX
3azay.

Hemertaninbl U MX coeiMHEeHUA

OOmass  xapakTepucTuka rajnoreHoB. (OcOOEHHOCTH CTPOEHHUS  aTOMOB,
XapaKTepHble cTeneHu okucieHud. CTpoeHne W (U3MUEeCKHEe CBOMCTBAa MPOCTBIX
BELIECTB — TaJIOT€HOB. XMMHUUYECKUE CBOMCTBA HA MpUMeEpe XJopa (B3auMOAEICTBUE C
MeTalJlaMi, HeMeTalaMH, wenodamu). XiopoBogopon. ConsiHas — KHCIOTAa,
XMMHUYECKUE CBOMCTBA, MOJyYCHUE, MPUMEHEHHE. JIelCTBUE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4eloBeKa. BakHelnme Xaopuapl U UX HaXO0XKIEHUE B IPUPOIE.

O6mias xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble CTeneHW OokucieHus. CTpoeHue u (PU3HUECKHE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJAa U CEpbl. AJUIOTPONHBIE MOIU(DUKAIIMKM KUCIOPOAA U
ceppl. XHMHUYecKHe CBoicTBa cepbel. CepoBomopoid, CTpoeHue, (usndyeckue Hu
XUMHUYECKrue CcBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnast kuciora, GU3MUECKUE U XUMHYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTEINS
KJlacca KHCIOT WM crhenuduueckue). XHUMHUYECKHUE PEaKIUH, JeKallle B OCHOBE
MPOMBIIIVIEHHOT'O CIOC00a TMOJy4YeHHUs CEpHOM KHCIOThl. IlpuMeHeHue cepHOM
kucnoTbl. CoMM CEepHOM KHCIOThI, KayeCTBEHHAsh peakius Ha Cyiab(haT-HoH.
Haxoxnenue ceppl u €€ coequHEHUMU B npupoae. XUMHUUYECKOE 3arps3HECHHUE
OKpYXAaIOILEN Cpelibl COETMHEHUSMU CEephl (KMCIOTHBIE JOXIH, 3arps3HEHUE BO31yXa
U BOJOEMOB), CIIOCOOBI €0 MPEOTBPAICHUS.

OO6mias xapakrtepuctuka 3neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTEIIEHW OKHCIEHUSA. A30T, pacupoCTpaHEHUE B IPHUPOJE,
¢u3nyeckue U XUMHUYECKUEe CcBoicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
(u3znueckre 1 XMMUYECKHUE CBOMCTBA, MOJIydeHHE U puMeHeHue. Coau aMMOHUs, X
dusznueckre 1 XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha UOHbBI
aMMOHHUA. A30THas KHUCJIOTa, €€ Mojy4yeHue, PU3NYECKue U XMMHUYECKHE CBOWMCTBA
(oObmme kak TpEACTaBUTENs Kilacca KHUCIOT W crenududaeckue). Vcnoms3oBanwue
HUTPATOB U COJEH aMMOHHMSI B KayeCTBE MHUHEPAIbHBIX yHOOpeHHil. XuMU4eckoe
3arpsi3HEHHE OKpYKalolleld Ccpelbl COCNMHEHUSIMH a30Ta (KUCJIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa, MOYBBI U BOAOEMOB). Docdop, amuioTponHble MOAU(DUKAIIMH
dochopa, pusnueckue u xumuueckue cpoiicta. Okxcua docdopa (V) u dpocopHas



KHUCII0Ta, PU3NYECKHE U XUMUYECKHE CBOMCTRA, monyyenue. Mcnonbs3oBanue ¢pocdaTon
B KaU€CTBE MUHEPAIbHBIX y100pEHUI.

O6mas xapakrepuctuka 37eMeHTOB |V A-rpymnmbl. OcCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHS. YTIEpOo, aJUIOTPONHbIE MOAU(PUKALIIH,
pacnpocTpaHeHue B Mpupojie, (HU3NYECKHe U XHUMHUYECKHE CBOMCTBA. AjcopOrms.
Kpyrosopor yriepona B npupoje. OKCUabl yrieposaa, ux GU3n4eckue i XuMHUIECKHe
CBOMCTBA, JEWCTBUE HA JKUBbIE OpPraHU3Mbl, IOJIYyYE€HHE U NPHUMEHEHHUE.
DKOJIOTUYECKHE TMPOOJIeMbl, CBsi3aHHbIE ¢ oOKcuaoM yriepoaa (1V), rumortesa
rJI00AJIbHOTO TMOTEIUICHUST KJIMMaTa, MapHUKOBbIA 3(ddexT. YronapHas KucioTa u eé
CONMM, HMX (U3MUECKHMEe M XHUMUYECKHE CBOICTBa, MOIYYeHHE M IPUMEHEHHE.
KauecTBeHHast peakuusi Ha kKapOoHaT-uoHbl. Mcnonb3oBaHue KapOOHAaTOB B OBITY,
MEAUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAK O COEJUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJ, TJIMLEPUH, YKCYyCHasi KUCJIOTA).
[TpupogHbIe HICTOYHUKH YTIIEBOIOPOAOB (Yroiib, MPUPOIHBIN Ta3, HEPTH), MPOTYKTHI
ux nepepaboTku (OeH3MH), X poJib B OBITY M MNpoMbIIUIEHHOCTU. [loHsATHE O
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: XKUPAX, O€IKaX, YIIeBOAaX — U UX POJIM B KU3HU
yesloBeKka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETMHEHUIA.

KpeMHui, ero ¢pu3nueckue 1 XuMUYECKHUE CBOMCTBA, OJyYEHUE U IPUMEHEHHE.
CoenuHenus kpemHus B npupoje. O0mue npeacrapieHus: 00 okcuiae kpemaus (1V) u
KpeMHueBon kuciore. CUITUKATHI, UX HMCIOJIb30BaHHE B OBITY, B IIPOMBIILICHHOCTH.
Baxwueiimue crpouTenpHble MaTepuaibl: KepaMmHKa, CTEKJI0, IIEMEHT, OeTOoH,
xene300eroH. [IpobieMbl 6€30macHOro MCMOIb30BAHUS CTPOUTEIBHBIX MAaTEPHATIOB B
MOBCEIHEBHOM JKU3HMU.

Xumuueckuit IKCnepumenm:

M3y4eHHe oOpa3I[OB HEOPTaHMYSCKUX BEIECTB, CBONCTB COJISTHOM KHCIIOTHI,
NPOBE/ICHNE KAUE€CTBEHHBIX PEaKUUN Ha XJIOPUJ-UOHBI U HAOIIOACHUE MPU3HAKOB UX
POTEKAHMSI, OIBITHI, OTpaXkarolye GU3nuecKkne 1 XMMUYECKHUEe CBOMCTBA raJIOT€HOB U
UX COEIMHEHUI (BO3MOYKHO MCIIOJB30BAHME BHJIEOMATEPHAIOB), O3HAKOMIIEHHE C
oOpa3liamMu  XJIOPUA0B (TAJIOTeHHIOB), O3HAKOMJIEHHE C oOOpas3llaMu cepbl U €€
COCIMHEHUAMH  (BO3MOXXKHO  MCIOJB30BAHME BHUJEOMATEPUATIOB), HAOJIOJACHHE
npolecca o0yriIuBaHus caxapa 1moJ 1IeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI,
M3YYCHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpPHOW KHUCIOTHI, TMPOBEACHUE
KauyeCTBEHHOW peakIuu Ha Cyib(paT-MOH W HAOMIOJEeHUE TpU3HaKa €€ MpOTEeKaHUs,
O3HaKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHU a3ora, (ochopa U UX COEINMHEHHI
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (ochOpHBIX
yloOpeHuil, nmojayyeHue, coOupanue, paclio3HaBaHUE U HW3Y4YEHHUE CBOWCTB aMMMaKa,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKUMH Ha MOH aMMOHHMS U (PocpaT-UOH U HU3y4YEHUE



MIPU3HAKOB UX MPOTEKAHUS, B3AUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C
Melbl0  (BO3MOXKHO  MCIIONB30BAaHME  BHUACOMATEPUAJTIOB), M3yUYCHHUE MOJENel
KPUCTAJUTMYECKHX PEMIETOK aiMasa, rpadura, Ghynepera, 03HaKOMIIEHUE C TIPOIECCOM
aZcopOLMM PACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIVIEM UM YCTPOWCTBOM
NpOTHBOras3a, IMoJy4yeHue, coOupaHue, paclio3HaBaHUE W M3YUYECHHE CBOMCTB
YIIEKUCIIOTO Ta3a, MPOBEJCHUE KaYeCTBEHHBIX peakinii Ha KapOOHAT M CHIIMKAT-UOHbI
Y W3Y4YEHUE NPU3HAKOB UX MPOTEKAHWSA, O3HAKOMJICHHE C MPOAYKLIHMEN CHIIMKATHOMN
MPOMBIIIJICHHOCTH, PEIIEHUE HSKCIEPUMEHTAIBHBIX 3ajad 1o Teme «Baxuenne
HEMETAIJIbI U X COCIUHEHHUS».

MeTaJibl 1 KX COeIMHEHUS

OOuias xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIOB HA OCHOBAHUU UX
nonoxeHus B [lepuoanueckoi cucreme xumuueckux diiemeHToB . 1. Menneneesa u
cTpoeHusi atoMoB. CTpoeHHe MeTaioB. Meraimnyeckass CBA3b M MeETalIM4ecKas
KPUCTAJIIMYECKAsT PEIIETKA. JNEKTPOXUMHUYECKHM psii HAOpsHKEHUH METAILIOB.
du3znyeckue M XHUMHYECKHE CBOWCTBA MeTaioB. OOmiMe cnocoObl MNOJy4YEHHUS
MeTauioB. [loHSATHE O KOPPO3WHM METAILJIOB, OCHOBHBIE CIOCOOBI 3aIIUTBI MX OT
koppo3uu. CruiaBsl (CTallb, YyryH, JIOPATIOMUHHIMN, OpOH3a) U UX MPUMEHEHUE B OBITY
Y IPOMBIIIIJICHHOCTH.

[[lenounble Metamibl: monokeHue B llepromnueckor cUCTEME XUMHYECKHUX
anemeHTtoB JI. M. MeHnneneeBa, CTpOoeHHE KX aTOMOB, HAXOXICHUE B IIPUPOJIE.
duznyeckre U XUMHUYECKHME CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUabl U
TUAPOKCHUIBI HATPUS U Kanud. [[puMeHeHne meT0YHbIX METAINIOB U UX COCAUHEHUMN.

[I{erouHO3€MENBHBIE METATIIBI MATHUM U KaJIbLIAN: TOJIOkKEHKE B [leproanueckoit
cucreMe xumumyeckux osnemeHtoB Jl. WM. MenneneeBa, CTpoeHHME HX aTOMOB,
HaxXOXJIeHHEe B mpupoje. Pu3nueckue U XMMHUYECKUE CBOWCTBA MAarHusl M KaJjblLHUS.
Baxueiimme coequHeHUsT KalblUs (OKCHI, THAPOKCUI, coyH). KECTKOCTh BOABI U
CIOCOOBI €€ yCTpaHEHHUS.

AfOMUHUN: TIOJI0XKEHHE B [lepnonnueckoil cucremMe XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneesa, cTpoeHre aTOMa, HaX0XAEHUE B pupoe. Duznueckue 1 XuMU4eCKue
CBOMCTBa aMFOMHHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THAPOKCHIA aTIOMUHUA.

Kenezo: nonoxenue B Ilepuoanueckoit cucreMe XUMU4YecKux sneMeHToB /. .
MeHieneeBa, CTpOCHHE aTOMa, HaXOXKJAEHUE B mpupoje. Ouznuecknue 1 XuMUYecKue
cBoMcTBa keine3a. Okcuasl, rugpokcubl U conu xkenesa (1) u xenesza (1), ux cocras,
CBOICTBA U NOJIyYCHHUE.

Xumuueckuiit IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3ilaMi METAJJIOB U CIUIaBOB, X (PU3NYECKUMH CBOMCTBAMH,
U3YYEHUE  pe3yJIbTaTOB  KOPPO3UHM  METauioOB  (BO3MOXKHO  HMCIOJIb30BAHUE
BUJIEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOICHUCTBUS OKCHJA KajblUsl U HATPUS C



BOJOM (BO3MOXXHO WCIIOJIb30BaHME BHUACOMATEPHUATIOB), HCCJIEIOBAaHUE CBOWMCTB
KECTKOM BOJIBI, TpOIECCa TOPEHUS Kele3a B KUCIOpoe (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIMil Ha MOHBI: MAarHHs,
Kanblius, amroMuHus, 1uHKa, kene3a (1) u xeneza (Ill), mequ (Il), Habmonenue u
OMMCAHUE TPOLIECCOB OKpAIMBAHUS IUIAMEHW HOHAMHU HATPHsl, KaJIUS U KaJbLIUS
(BO3MOXXHO MCIIOJIb30BAaHUE BUICOMATEPUANIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB
TUAPOKCHUIA ATTFOMUHUS U TUPOKCHU/]IA IIMHKA, PEHICHUE SKCIIEPUMEHTANIbHBIX 3a]1a4 10
Teme «BaxHenme MeTajibl U UX COEUHEHUS.

XHMHA H OKpYKaK0LIas cpeaa

BemectBa u Marepuasibl B MOBCEIHEBHOW >KW3HHM 4YeoBeka. besomacHoe
WCIIOIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuit B ObITy. llepBas momoib mpu
XUMHUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarolehd cpeabl (mpelnenbHas JOMyCcTUMAast
KOHLIeHTpauus BenlectB, gaiee — [1JIK). Ponp Xxumuum B pelieHHH 3KOJIOrMYECKHUX
npoOJieM.

Mescnpeomemmnunie ceasu

Peanu3anusa MeXNnpeIMETHBIX CBS3€d MpU H3YyYEHHMM XMMHM B 9 Kiacce
OCYIIIECTBIISIETCSl Yepe3 MCIOIh30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK Y MOHATHH, SBISIONIUXCS CUCTEMHBIMU JIJIS1 OTACNbHBIX MPEIMETOB €CTECTBEHHO--
HAYYHOT'O ITUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIC TOHSATHSA: HAYYHBIM (haKT, TUIIOTE3a, 3aKOH,
TeOpHs, aHalW3, CHUHTE3, KiIaccuukaims, MepUOJUIHOCTh, HabIoIeHNE,
AKCHEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3P (DEKT,
TE€XHOJIOTUS, MAaTEpUAIIbI.

®u3nka: Matepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3aps]l, TPOBOJIHUKHU, TOIYITPOBOTHUKH,
JTUAJIEKTPUKHU, (DOTORJIEMEHT, BEIIECTBO, TEI0, O0BEM, arperaTHoe COCTOSIHUE
BEIIECTBa, TIa3, pacTBOpP, PAaCTBOPUMOCTb, KPHUCTA/UIMUECKas pEIIETKA, CIUIABBHI,
duznyueckre BeTUYUHBI, SAUHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, MJIAHETHI,
3BE3161, COJIHIIE.

buonorusi: ¢Qorocunres, abixanue, Ouocdepa, 3KOCHCTEMA, MHUHEpaIbHbIE
y100pEHUsI, MUKPOAJIEMEHThI, MAKPOJIEMEHTbI, TUTATEIIbHbIE BELIECTRA.

['eorpadus: armocdepa, ruapocdhepa, MUHEpaATbl, TOPHBIC MOPOJIBI, MOJIC3HBIC
HCKOMaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLNECCA

L. Pyasutucl. E Xumusia: 8 Kn.:cbyqeﬁ Uil 0011e00pa3oBar.
yapexaeanit / I'. E. Pymuruc, ®@. I'. denpaman. — M.: TIpocse-
menune,2014

2. Xumus: § KIL: 3JIEKTPOHHOE IPUIIOKEHUE K YUEOHUKY.

3. Fag a H. H. Xumusa. Paboume mnporpammel. IlpeamerHas JIHHHS
?Lqe HukoB I'. E. Pymsutuca, ®@. I'. ®enpamana. 8—9 wmaccsl / H. H.

ana — M - TInocBelieHue.

4. Tabpycena H. WM. Xumwusa: pabouas terpaap: 8 ki / H. W.
Fa6p¥i:eBa. — M.: IIpocsemicHue.

5.1 %Ip a H. H. Xumus: 3agauank ¢ «momorntaukom»: 8—9 . / H. H. Iapa,

. U. T'abpyceBa. — M.: IIpocsenienue.

6. Pagenkuiu A. M. Xumus: tuiakTudeckuii Mmatepuain: 8—9 k. / A.
M Paneukuii. — M.: [IpocBenienue.

7. N'apa H. H. Xumus. Ypoku: 8 k. / H. H. I'apa. — M.: [IpocBemenue.

1. bubnuoreka 3JeKTPOHHBIX HATIISIHBIX TocoOuid. Xumus 8-11 kiacchl. —
'V PI| OMTO «Kupuin u Medonunii», 2003

2. MynsTuMenuitHoe yueOHOoe mocoOre HOBOro odpasia. Xumus, 8 Kiacc —
M.: IIpocsewmenue, 2004.

3. O6pa3zoBarenbHas KOUICKIUS. «Xumust 11 Beex-XX|. Pemenue 3amauy -
3A0 «1Cx», 2004

4. YdebHoe rnekTpoHHOE n3nanue. Xumus (8-11 kmaccer). Bupryanbnas
naboparopusi. — JlabopaTopus cucteM myiasTumenua, Mapl' TV, 2004
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HartypajibHble 00beKThI
HarypanpHbie 00BEKTHI, UCIIONIb3yeMble B 8—9 Kilaccax mpu 00y4eHUH

XUMUH, BKIIIOYAIOT B €051 KOJUIEKIIUM MUHEPAJIOB U TOPHBIX OPOJI, METAJUIOB U
CIUTABOB, MUHEPANbHBIX ynoOpeHui. O3HaKOMIIEHHE ¢ 00pa3laMu UCXOHBIX
BEIIECTB Y TOTOBBIX M3JIEIUI MMO3BOJISIET MOJYYUTh HATJISIHbIE MPEACTaBICHUS
00 3THX MaTepuajax, UX BHEUTHEM BHUJE, a TAKXKE O HEKOTOPHIX (PH3MIECKUX
CBOMCTBax. 3HAYUTENIbHbIEC y4eOHO-TI03HABATEIbHBIE BOBMOXXHOCTH UMEIOT KOJI-
JEKUWU, W3TrOTOBJIEHHbIE camMuMHu oOydaromumucs. lIpenMersr mis Takux
KOJUTEKIIMI COOMPAIOTCSI BO BPEMS SKCKYPCUH U IPYTUX BHEYPOUHBIX 3aHITHI.

Komneknuu MCnonb3yroT TOJBKO [JIs O3HAKOMJIEHUS OOYYalolMXCS C
BHEIITHUM BHJOM H (U3UYECKUMU CBOWCTBAMHU paA3IMYHBIX BEIIECTB U
MartepuanoB. JlJisi MpoBeIeHNs] XUMUYECKUX ONBITOB KOJUIEKIIUH HCIOJIb30BaTh
HEJNb34.

XuMHu4YecKne peakTUBbLI U MaTepHaJIbl

OGpanieHue co MHOTMMH BELIECTBAaMU TPeOYEeT CTPOTroro COOJIIOCHUS
IPaBWJI TEXHUKH OE€30MacHOCTH, OCOOCHHO MPH BHITIOJIHEHWN OMBITOB CAMHUMU
oOyuaromumucsi. Bce HeoOXoaumble Mepbl MPEAOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTAaX U MHCTPYKIHUSX, a TAKXKE B MOCOOUAX s
YUYUTEIIEH XUMUH.

Bce peakTuBbl W Marepuainbl, HYXXHbIE JJIsI TPOBEICHUS JIEMOH-
CTPAalMOHHOTO U YYEHHUYECKOr0  DKCIEPUMEHTA,  IIOCTaBIAIOTCS B
oOpasoBaTebHbIE YUPEKICHUS 00111eT0 00pa30BaHUs [ICHTPAIM30BAHHO B BUJIC
3apaHee CKOMIUIEKTOBaHHBIX HaOOpoB. Ilpu HeoOxonuMocTu mnpuoOpereHus
JIOTIONTHUTENIBHBIX ~ PEAKTUBOB M  MaTepHalioB  CleAyeT oOpamiatrbcsi B
cHenuaIu3upOBaHHbIE Mara3uHbl.

Xumnueckasi 1adopaTopHasi HoCy1a, anmaparTsbl ¥ NpudOpbI

XUMHYECKasi ocyAa MOJApa3eNsieTcsl Ha JBE TPYMIbL: ISl BBIMOTHEHUS
OTIBITOB OOYYAIOIIIMMUCS U JIJIA IEMOHCTPAIIMOHHBIX OMBITOB.

[Ipubopsl, anmnapaThl ¥ YCTAHOBKH, UCIIOIB3YEMbIE HA YPOKAX XUMUHU B
8—9 kimaccax, KiIaccHpUIUPYIOT HA OCHOBE TMPOTEKAOIIMX B HHUX
(bu3MYECKNX U XUMUYECKHUX MPOIECCOB C YYACTHEM BEIIECTB, HAXOSAIINXCS B
Pa3HBIX arperaTHbIX COCTOSIHUSIX

1) npubopsl aas pabOTHl ¢ ra3aMd — MOJNYYCHHE, COOHMpaHHE,
OYHCTKA, CYIIIKA, MIOTJIONICHUE Ta30B; PEAKIIMA MEXIY MTOTOKaAMHU
ra3oB; PEaKIMu MEXKIy Ta3aMd B DJIEKTPUYCCKOM paspse;
pEeaKIMK MEKTy Ta3aMH IPHU MTOBBIIIICHHOM JIaBJICHUU;
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2) ammaparhl U MPUOOPHI ISl ONBITOB C JKUJAKHUMU H TBEPABIMH
BEIIECTBAMHU — TIEPETOHKA, (UIBTPOBAHUE, KPUCTAILTA3AIINS;
NPOBEJCHUE pEaKIUid MEXTy TBEPABIM BEIIECTBOM U
KUAKOCTBIO,  JKHJIKOCTBIO M JKHIKOCTBIO,  TBEPABIMU
BEIIECTBAMU.

Bue sTol kiaccudukanuy HaxoAUTCsl yueOHas anmaparypa, npei-
Ha3HAYCHHAS JI W3YYCHHUS TEOPETUYECKUX BOMPOCOB XUMUU — IS
WITIOCTPAIMKA 3aKOHA COXPAHEHHsI MAcCChl BEIIECTB, ISl IEMOHCTPAIIUU
AJIEKTPOITPOBOTHOCTH PACTBOPOB M JIBM)KCHHSI MOHOB B 3JIEKTPUUYECKOM
nojie, JJiS U3y4YEHHUs CKOPOCTH XUMHUYECKOW PEaKIMU U XHUMHUYECKOTO
paBHOBECHH.

BcnomMorarenbHyo poibh UTPAOT W3MEPUTETHLHBIE U HATrpPEeBATENb-
HBIE IPUOOPHI, Pa3TUYHBIC IPUCTIOCOOIEHUS 111 BBIMOJIHEHHUS OTIHITOB.

Moaeau

OOBeKTaMu MOJICTTUPOBAHUS B XUMHH SIBIISTFOTCS] aTOMBI, MOJIEKYJIbI,
KPUCTAJUIBI, 3aBOJICKHE alapaThl, a TaKKe MPOUCXOASIINE mpoiecchl. B
MPENoJaBaHU XUMHH UCIOJIB3YIOT MOJENH KPUCTATUIMYECKUX PEIIETOK
anmasa, rpadmura, cepsl, dochopa, okcuaa yriepona(lV) mona, xenesa,
Meau, MarHus. [IpOMBINIUIIEHHOCTBIO BBITYCKAIOTCS HAOOpHI MoOJenei
aTOMOB JIJISl COCTaBJICHHS IAPOCTEPIKHEBBIX MOJIEIICH MOJIEKYI.

Y4eOHbIe MoCOOUsI HA MEYATHOH OCHOBE

B mpouiecce oOydeHUs] XUMUM UCTIONB3YIOT CIEAYIONINE TaOIUIIbI
MIOCTOSTHHOT'O dKCIoHupoBaHus: «llepruoanueckas cucTeMa XUMHUYCCKHX
anementoB JI. M. MengeneeBay, «Tabiuuma pacTBOPUMOCTH KHCIIOT,
OCHOBaHUH U coNeity, « DIEKTPOXUMHUSCKUN Psijl HATIPSHKEHUH METAIIIIOBY
u JIp.

JIist opraHu3ai caMOCTOSITENbHOW PabOThl 00yYaromuxcsi Ha
ypOKax MCHONB3YIOT pa3sHOOOpa3Hble JAHJAKTUYECKUE MaTepHalbl:
TEeTpaau Ha TIEYaTHOW OCHOBE WJIM OTJEIbHbIE paboyue JHUCTHI —
WHCTPYKIIMU, KAPTOYKHA C 3aJaHUSIMH Pa3HON CTENCHW TPYAHOCTH IS
W3Y4YCHHS HOBOTO MaTepuraja, CaMOIPOBEPKH U KOHTPOJIS 3HAHUM.

JKPaHHO-3BYKOBbI€ CPe/ICTBA 00yUYeHHUsI

K sKkpaHHO-3BYKOBBIM Cpe/ICTBAM OOYYEHUSI OTHOCSIT TaKue Mocoous,
KOTOpbIE MOTYT OBITb BOCHPHUHSTHI C MOMOUIBIO 3pEHUSA U cllyXxa. IJTO
KUHOPUIBMBI, KUHO(PpAarMeHThl, IUaQWIbMBbI, JTHATO3UTHUBBI(CIANUIbI),
eNUHUYHBIC TpaHCHapaHThl it rpadomnpoexTopa. Cepun TpaHCIAPAHTOB
MO3BOJISIIOT UMUTUPOBATH JIBIKEHUE ITYTEM MOCIEA0BATEILHOTO HAJIOKEHUS



OJIHOT'O TpPaHCHapaHTa Ha APYroil.
Texnuueckue cpeacrsa odydenusi (TCO)

BonbIMIMHCTBO M3 TEXHUYECKUX CPEACTB 0Oy4YeHUs HE pa3pabdatbi-
BAJIOCh CHEUUAIbHO JJIA IIKOJbI, @ U3HAYAJIBHO CIYKWIO JJIs Mepefayu u
00paboTku MH(POpPMAIUK: ITO PA3TUIHOTO POJA MPOEKTOPHI, TEIEBU30PHI,
KOMITIBIOTEPHI U T. J. B y4eOHO-BOCHUTATENBHOM MPOLIECCE KOMIBIOTEP
MOKET MCHOJIb30BAThCS ISl PELICHHs 3aJlad Hay4YHOM OpraHu3aluu Tpyla
YUUTEIIS.

[Ipn HCNONB30BaHWM TEXHUYECKHX CPEIACTB OOyUYEHHUS CIENyeT
YUHUTBIBaTh BPEMEHHBIE OrpaHWYEHHUs, Hanaraemble CaHUTapHBIMU
npaBwiamu ¥ Hopmamu (CanlluH). HemnpepsiBHasg npomomKUTENbHOCTh
JEMOHCTpPALH BUEOMATEPHUAIIOB Ha TEJIEBU3MOHHOM 3KPaHE U Ha OOJIbIIOM
DKpaHE C HCMOJIb30BAaHUEM MYJIBTUMEIUNHOIO NPOEKTOpa HE JOJKHA
npeBblaTh 25 wMuH. Takoe ke orpaHuueHue (He Oosee 25 MuH)
pacupoCcTpaHsAEeTCsl Ha HENPEPBIBHOE UCIIOJIb30BAaHUE NHTEPAKTUBHON JTIOCKH
Y Ha HENPEPBHIBHYIO padoTy 00y4aroluXcsl Ha EPCOHAIIBHOM KOMIIBIOTEpPE.
Yucao ypokoB ¢ UCHOIB30BAHUEM TAKUX TEXHUYECKUX CPEACTB OO0y4YeHUs,
KaK TEeJIeBU30p, MYJIbTUMEIUNUHBIA MPOEKTOp, HWHTEPAKTUBHAS JOCKa,
JIOJDKHO OBITh HE Oosiee IIEeCTH B HENENI0, a YWUCIO YPOKOB, KOrja
oOy4aronirecs: paboTaloT Ha MEPCOHAIBHOM KOMIIbIOTEpE, — HEe 0oJee TpEX
B HEJEJIO.

Ob6opynoBanmne KaOMHeTa XUMHUU

Kabuner xumun oiikeH ObITh 00OpYAOBaH CIEUUATBHBIM JIEMOH-
CTPALIMOHHBIM  cToMioM. Jlns  obOecrnedeHus — Jydiied  BUIUMOCTH
JEMOHCTPALMOHHBIN CTOJI PEKOMEHYETCSl YCTaHABIIUBATh HA MOJANYM.

B kabuHeTax XUMHUHM YCTAHABIMBAIOT JIBYXMECTHBIE YUEHHUUECKHUE
71a00paTOpPHBIE CTOJIBI C MOABOJKOMN 3JIEKTPOIHEPTUU. YUEHUUECKHUE CTOJIbI
JOJKHBl MMETh TMOKPBITHE, YCTOWYMBOE K JIEHCTBUIO arpecCUBHBIX
XUMHYECKHUX BEUIECTB, W 3alllUTHble OOPTHUKU IO HAPYKHOMY Kpaio.
Kabuners! xumuu 000pyIyIOT BHITSDKHBIMU HIKa(amMu, pacioloKeHHBIMU Y
Hapy>KHON CTEeHbl BO3Jie cTojia yuurtens. Jlyig mpoBeneHus: 1abopaTopHBIX
OMBITOB MCTOJIb3YIOT TOJIBKO MUHU-CIIUPTOBKH.

VY4eOHble JOCKM JOJDKHBI OBITh W3rOTOBJIEHBI W3 MaTEpHUaJIOB,
MMEIOIIUX BBICOKYIO a/IFE€3HI0 ¢ MaTepragaMu, UCII0JIb3YEMBIMU ISl TUCHhMA,
XOpOILIO OYHUIIATHCS BIAXKHOW T'yOKOW, OBITb HM3HOCOCTOMKHMMH. HMETh
TEMHO-3€JIEHBIA 1BET W AHTUONHMKOBOE TMOKpHITHE. YYeOHbIE TOCKU
000opynyroT couTamMu, KOTOPBIE JOJDKHBI MPUKPEIUIATHCS K cTeHe Ha 0,3 M



BBIIIIE BEPXHETO Kpasi JOCKU M BBICTYIATh Bepéx Ha paccrosiHue 0,6 M.

TeneBuzopsl ycTaHaBIMBAIOT HA CIEUAIBHBIX TyMOax Ha BeicoTe 1,0—
1,3 m or nona. IIpu mpocmorpe Tenenepenad 3pUTEIBCKHE MECTA JOJIKHBI
pacnoJiaraTbCsl Ha PaCCTOSIHUM HE MEHEe 2 M OT JKpaHa J0 IJia3 00y4yaroluxcs.

JI1si MaKCUMAaJIbHOTO MCIIOIb30BaHUS JHEBHOI'O CBETA U PABHOMEPHOIO
OCBEILICHHS] YYEOHBIX MOMEIICHUM HE ClIeyeT pa3MellaTh Ha MOJOKOHHHKAX
IIMPOKOJINCTHBIE PACTEHMS], CHUKAIOIIUE YPOBEHb €CTECTBEHHOTO OCBEILICHMUS.
Bricora pacTeHuil He oyKHA MpeBbILaTh 15 ¢M (0T noI0KOHHMKA). PacTeHus
1eIeco00pa3Ho pa3MeniaTh B MEPEHOCHBIX IBETOYHUIAX BBICOTOM 65—70 cM OT
110J1a WJIX MTOJBECHBIX KAILIO B POCTEHKAX MEXAY OKHAMHU.

JUist oTnienky y4eOHbIX MOMEIIEHH UCIOb3YIOT MaTepHallbl U KPacKu,
CO3/Jal0IIME MAaTOBYIO MOBEPXHOCTb. 11 CTEH y4eOHBIX MOMEIIEHUN ClenyeT
UCMOJIb30BaTh CBETJIbIE TOHA JKENTOro, OEXEBOro, pPO30BOro, 3€IEHOrO,
rojay0oro UBETOB; /Ul IBEpEl, OKOHHBIX paM — OEJIbIil 1IBET.

Kabuner xumuM JA0KEH OBITh OCHAlIEH XOJOJHBIM U TOPSYUM
BOJIOCHA0KEHUEM U KaHaJIU3alHEH.

B kabunere xuMuu 00sA3aTENBHO IOJKHA OBITH anTeuka, B KOTOPYIO

BXOJIAAT:
1. JKryt kpoBOOCTaHABIMBAOIINN, PE3UHOBBIM — | mmIT.
2. [Ty3eipp ass Abaa — 1 wr. (runorepMudeckuil maker — 1 mir.).
3. bunT crepuibHeIi, mmMpokuil 7 X 14 cm — 2 miT.
4, bunT crepunbHbIil 3 X 5 cM — 2 WT.
5. bunT HecTepunbHbIA — 1 WT.
6. Canderku crepuibHbIe — 2 VII.
7. Bara crepmwibHas — | mauka.
8. Jlerikoractelpp MpUHOM 2 cM — | karymka, 5 cM — | karymka.
9. BaktepuuuiHbIl JTEHKOILIACTBIPh Pa3HbIX pa3zmMepoB — 20 mT.
10.  CnuptoBoii pacTtBop uoaa 5%-ubiii — 1 ¢akoH.
11. BopaHsblil pacTBOp aMMHUaka (HalATBIPHBIA cIUPT) B ammyiax— 1
12.  PactBop nepokcuaa Bogopoaa 3%-Heiii — 1 ym.
13.  IlepmaHranar xanus KpucTauIMdecKud — 1 yII.
14, Ananerud 0.5 T B Tabnerkax — 1 ym.
15.  Hacrolika Bamepuanbl — 1 ym.
16. Hoxaumer — 1 .
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