


1.INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA NPOT'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

1.1.JJIMYHOCTHBIE PE3VYJIbTATbI

JIMYHOCTHBIE pE3yJIbTaTBl OCBOCHHUS TNPOrPaMMbl OCHOBHOrO 0O0Imero oOpa3oBaHUs
IOCTHUTAOTCS B XO/€ OOYUEHUs] XUMUH B €AMHCTBE Y4eOHOM M BOCITUTATENBHON e TEIbHOCTH B
COOTBETCTBUM C  TPAOULUOHHBIMH  POCCHHCKUMH  COLMOKYJBTYPHBIMH W  AYXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMU, TNPHHSTBHIMH B OOINECTBE MPAaBHJIAMH U HOPMAaMH TMOBEICHHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS M COLMATH3AINN O0YYarOIUX CS.

JIMYHOCTHBIE PpEe3yNbTaThl OTPAXKAIOT TOTOBHOCTb OOYYAKOIIUXCS PYKOBOICTBOBATHCS
CHCTEMOW TIO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH U PACIIMPEHHE OIBbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YaCTH:

1) mATPHOTHYECKOT0 BOCIUTAHMSA:

LIEHHOCTHOT'O OTHOLICHHSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIEINIO, TIOHUMAHUsI 3HAYEHUS XMMUYECKOH HayKH B JKU3HM COBPEMEHHOro OOIIeCTBa,
CHOCOOHOCTH BJaeTh JOCTOBEPHOH HH(pOpMAIueid O MepefoOBbIX JOCTHKEHUSAX U OTKPBITHIX
MHPOBOH M OTEUECTBEHHOH XMMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOHCTBE
Mupa 1 0011ecTBa,

2) rpa’kIaHCKOr0 BOCTIUTAHMS:

NPEACTABICHUS O COLHMAJbHBIX HOPMAax M MPABUJIAX MENJIMYHOCTHBIX OTHOLICHWH B
KOJUIGKTHBE, ~ KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  MOJIE3HOH,
yueOHO-UCCIIeIOBATENbCKON, TBOPUECKOM M JAPYIHX BHIAX [ESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOI COBMECTHOH IESTENIbHOCTH MPH BBIMOJHEHUN YYEOHBIX, TIO3HABATEIbHBIX 33/ad,
BBIMTOJIHEHNH XUMHYECKUX OKCIEPUMEHTOB, CO3IaHUU Yy4YeOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOITIOHMMAHUIO M B3aMMOIOMOIIN B IMPOLIECCE HTOH Y4eOHOW AEATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBENEHHE W TIOCTYNKH CBOUX TOBAapHUINEH C MO3WUIHMU HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBHIA ITOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHUYECKHE  TPEACTABICHHUS O  BEUIECTBE M XUMHUYECKOH  PEaKIHH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M COCTABISFOIINE OCHOBY JUIS
NOHMMAHUS  CyIIHOCTH HAyYHOH KapTHHBI MHpa, NPEACTaBJICHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3AUMOCBS3SIX UEJIOBEKa C MPUPOJHONW CPEmoi, O POJH
XUMHH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

NO3HABATENIbHbIE MOTHBBI, HANpaBJICHHbIE HA MOJYYEHHE HOBBIX 3HAHHWH IO XHMHH,
HeoOxonumble sl OOBSICHEHUsT HAOMIOAAaeMbIX MPOIECCOB M SIBJICHUH, MO3HABATENIbHOM,
UH(POPMALIMOHHONW U YUTATENBbCKOMN KYJbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON PadoThI
¢ y4eOHbIMU TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, MOCTYNMHBIMH TEXHUYECKUMH CPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHH,

UHTEpeC K OOYYEHHMIO W TO3HAHHIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pPa30BaHMIO, MPOSKTHONH U MCCIENOBATENBCKON NEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBJIEHHOCTH U YPOBHs OOYUYEeHHS B JAIbHEHIIIEM;

4) popMupoBaHHUS KYJbTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTU JKHU3HH, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY 3/I0pPOBBIO,
YCTAHOBKM Ha 3[0POBBI 00pa3s JKW3HH, OCO3HAHME IIOCJIEACTBUH W HEMPUATHE BPEIHBIX
npuBbIueK (YIOTPeOSEHHsT aNKOTrONsl, HAPKOTUKOB, KYPEHHUs), HEOOXOIUMOCTH COOJIONEHUs
npaBui 0€30macHOCTH TNpU OOpalleHHH ¢ XUMUYECKHMMU BELIECTBAMH B OBITY W peajbHOMN
JKU3HU,

S) TpynoBoro BocnuTaHusi:

UHTEpEC K MPAKTUYECKOMY H3YUEHUIO MPOECCHl U TPyAa Pa3IMYHOrO Poa, YBAKEHUE K
TPyAy U pe3yibTaTaM TPYAOBOH [EATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUs
NPEIMETHBIX 3HAHWHA [0 XWUMHH, OCO3HAaHHBIH BBIOOP WHAWBUAYAJIBHOH TPACKTOPUH
NPONOJKEHNST O0pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMHH,



OOIEeCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCcHemHoH nmpodecCHOHaIbHONH AEATENbHOCTH U
Pa3BUTHS HEOOXOIMMBIX YMEHUH, TOTOBHOCTD aJalTUPOBATHCS B MPOGECCHOHAIBHON Cpefe;

6) 3K0JI0rH4YeCKOro BOCIMTAHUS:

SKOJIOTUYECKH 1iesieco00pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHMKY JKU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMs, NMOHUMaHHE LIEHHOCTH 30pOBOro M Oe3omacHOro odpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY H ICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOEHHS PaBUII O€30MacHOTO MOBENEHUS IpU paboTe C BELECTBAMH,
a TAKXKE B CUTYALMSIX, YIPOJKAOIINUX 3I0POBBIO M KU3HH JIFOACH;

CHOCOOHOCTH TPUMEHSTh 3HAHWS, MOJy4YaeMble NPU H3YYCHUU XUMHH, U1 PEIIeHHS
3a7a4, CBSI3aHHBIX C OKPY’KaroLIel NPUPOAHON CpeoH, AJs MOBBILIEHHS YPOBHS SKOJIOTHUYECKON
KYJBTYPBI, OCO3HAHUS TNIOOANBHOTO XapakTepa SKOJIOTUYECKUX MPOOIeM U MyTel MX peIieHus
MOCPEACTBOM METONIOB XMMHH, SKOJIOTUYECKOrO MBIIIJICHHUS], YMEHUSI PYKOBOACTBOBATHCA UM B
MO3HABATEJILHON, KOMMYHUKATUBHON U COLMAIbHOMN MPAKTHKE.

1.2.METANIPEJIMETHBIE PE3YJ/IbTATHI

B cocraBe MerampenMeTHBIX Pe3yJbTATOB BBIICISIIOT 3HAYMMBIE Ui (POPMHUPOBAHUS
MHPOBO33pEHUsT OOIIeHAyYHbIE TOHATHS (3aKOH, TEOpHUs, MPUHLMUII, THIOTE3a, (aKT, CUCTEMA,
IpoIIeCcC, SKCIEPUMEHT M IPYToe.), KOTOPBIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT HA OCHOBE 3HAHMH U3 3THUX MPEenIMeTOB (POPMUPOBATH MPEICTABIECHIE O
LIEJIOCTHOW HAy4YHOH KapTHHE MHpPA, U YHHBEPCAJIbHbIC YueOHbIE NEHCTBUs (IIO3HABATENIBHBIE,
KOMMYHHKATHBHBIE, PETYJSITHBHbIE), KOTOpble OOecrednBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY IIJIAHUPOBAHHUIO M OCYILECTBJICHUIO YI€OHON AEATENbHOCTH.

Io3HaBaTebHBIE YHHBEPCAJIbHBbIE yUeOHbIE AeHCTBHS

basoBble lornueckune 1eHCTBUA:

YMEHHUSI HCIOJb30BATh MPHUEMBI JIOTHUECKOTO MBIIUICHUS TNPU OCBOSHHHM 3HAHUH:
pPacKpBIBATH CMBICI XHMHUYECKUX TIOHSTHH (BBIACNATh HMX XapaKTEpHblE MPHU3HAKH,
yCTAHABJIMBATh B3aUMOCBS3b C APYTUMH MOHITHAMH), UCTIOIB30BATh MOHATHS U1 OOBSICHEHUS
OTAENbHBIX (DAKTOB W SIBJICHHH, BBIOMpPATh OCHOBAHUS M KPUTEPHHM sl KiacCHU(PHUKALUU
XUMHYECKHX BEIIECTB M XMMUYECKUX PEAKINi, YCTAaHABJIUBATH MPUYNHHO-CIIEACTBEHHBIE CBS3H
MEXAy OOBEKTaAMU U3YyUEHUS], CTPOUTD JIOTHUECKUE PACCYKIEHHs (MHAYKTUBHBIE, 1eAyKTUBHbBIE,
10 AaHAJIOTHH), 1EJIaTh BBIBOJIBI U 3aKIFOYCHUS,

YMEHHE TPUMEHATh B MPOLIECCE MO3HAHUS MOHATHS (NMPEAMETHBIE M METAalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOMAEIH, HCIOJb3yeMble B XHMHH, NPEOOPA30BbIBATH LIMPOKO
NpUMEHsIeMble B XUMHH MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTA),
XUMHYecKast (GopMysia ¥ ypaBHEHHE XHMHYECKOH peakUuu — TpPU peleHnH ydeOHo-
NO3HABATENbHBIX  33/1a4, C YY€TOM OTHX MOJAENBHBIX MPEACTABJIEHUH BBUSIBIATD U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU HU3YYAEMBIX OOBEKTOB — XUMHUYECKUX BEINECTB U
XUMHYECKHX PEAKLUUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yHAEMbIX MPOLIECCAX U SBICHUSX.

Ba3oBbie nccsienoBaTebCcKue AeHCTBHSA:

YMEHHE HCIOJb30BATh MOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS, a
TAKXK€ B KayeCTBE OCHOBBI [UIsI (POPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbIX CYKIICHUH;

NpUOOPETEHNE ONbITa 1O IUIAHUPOBAHMIO, OPTaHU3ALMH M TPOBEICHHI0 YYEHHYECKHX
SKCIIEPUMEHTOB, YMEHHE HaOM0IaTh 33 XOAO0M MPOLECcCa, CAMOCTOSITENIbHO MPOTHO3UPOBATh €T0
pe3yiabrat, QopmynupoBaTh 00OOIIEHHS W BBIBOABI IO pe3yJbTaTaM NPOBENEHHOTO OIbITA,
HCCIIEIOBAHMS, COCTABIISATh OTYET O MPOAETAHHON padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BbIOMPATh, AHATM3UPOBATh U HHTEPIIPETUPOBATh HHYOPMALIUIO PA3IMYHBIX BUIOB
u (popM mpeacTaBaeHUs, OAYIAEMYI0 U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIONYJISIPHAS TIUTEPaTypa
XUMHYECKOTO COIEpIKaHMsA, CIpaBO4YHbIE Mocobus, pecypchl HHTepHETa), KPUTUYECKH
OLICHUBATh MTPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;



yYMEHHE NMPUMEHSTh Pa3IMYHbIE METOBI U 3aIPOCHI IPU MOUCKE U 0TOOpe HHPOpMANU U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS YIeOHBIX M MO3HABATEIBHBIX 3a7a4
OTPENEeNIEHHOrO THUMa, MPHOOPETeHHE OmbiTa B OONACTH HCIIOJIb30BAaHHUS HH()OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIQJICHNE KYJIBTYPOH aKTUBHOT'O MCIIOJIb30BAHMS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYI (OpPMYy TNpEenCTaBICHUS
UHPOPMALIMK U HLUIFOCTPUPOBATH PeIlaeMble 3a1add HECIOXKHBIMH CXEMaMH, IHarpaMMaMHu,
apyrumu GopMamu rpadUKu U NX KOMOMHALIUSMY,

YMEHHE HCIOJb30BATh M AHAIM3MPOBATH B Ipolecce y4eOHOH M HCCIenoBaTeIbCKON
AESATEIBbHOCTH NHPOPMALUIO O BIUSHUH IMPOMBILIUIEHHOCTH, CEJIbCKOr0 XO3SHCTBA U TPAHCIOPTA
HA COCTOSIHHE OKPY KaroIiel MpUpOAHOH Cpebl.

KomMyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIEe JeHCTBHA:

YMEHHUSl 3aJaBaTh BONPOCHI (B xofe aAwajora W (WIM) AWCKYCCHH) IO CYIIECTBY
oOcyxnmaeMoll TeMbl, (OPMYJIHPOBATH CBOM TPEMJIOKEHHS OTHOCHUTEIBHO BBITOJIHEHUS
MPEIVIOKEHHOM 3a1a4u;

YMEHHS IPEACTABIIATD MOJyYEHHbIE PE3YJIbTAThI TO3HABATEIBHON eI TEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaX, MAeNlaTh MPE3CHTALMI0 PEe3yJIbTATOB BBIMOJHEHHS] XHMHYECKOTrO
sKcrepuMeHTa (71adopaTOPHOTO OMbITA, Ja0OpaTOpHOU pPadOThl MO HCCIEIOBAHHUIO CBOWCTB
BEIIECTB, y4eOHOrO MPOEKTa);

yMEHHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH IMO3HABATEIBHOH U
UCCIIEIOBATEIBCKON NIEATENIbHOCTH NMPH PEIIEHHMH BO3HHUKAIINUX MpoOjieM Ha OCHOBE yuéTa
O0IIMX HHTEPECOB W COTJIACOBaHMs NO3ULMH (0OCYXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE
IITYPMBL), KOOPAUHALNA COBMECTHBIX NEHCTBHIA, ONpPEAETICHNE KPUTEPUEB M0 OLICHKE KauecTBa
BBITIOJTHEHHOH pa0OThI U ApyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIE YUeOHbIE NeHCTBHA:

YMEHHE CaMOCTOSITENIbHO ONPEACTSITh LEIH AEeSITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBITS,
KOHTPOJIMPOBAaTh M TPHU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOI JEATENBHOCTb, BBIOUPATH
HanOonee o¢dexkTuBHbIe CcrnocoObl pemeHuss y4eOHbIX W MO3HABATENBHBIX — 3ajad,
CaMOCTOATENIBHO COCTaBJIATb WJIH KOPPEKTUPOBATH MPEIJIOKEHHBIA AJIrOPUTM JEHCTBHH NpU
BBIIMTOJIHEHNH 3alaHUil C y4Y€TOM TMOJY4YeHHs] HOBBIX 3HaHMH 00 M3y4aeMbIXx OOBEKTax —
BEINECTBAX M PEAKIUIX, OLEHUBATh COOTBETCTBUE MOIYUYEHHOIO PE3yJIbTaTa 3asiBICHHON LNy,
YMEHHE HCIIONIb30BaTh U AHATM3UPOBATh KOHTEKCTHI, MIPeiaraéMble B YCIOBUH 3a/1aHH.

1.3.1IPEJMETHBIE PE3YJIbTATbI

B cocraBe mnpeaMETHBIX pPE3yJNbTATOB II0 OCBOCHHUIO OOS3aTENbHOTO COMEPIKaHMA,
YCTaHOBJIEHHOTO JaHHOW (enepanbHoil padodeil mTpPOrpaMMoOil, BBINENSIOT. OCBOEHHBIC
o0y4aroIUMHUCS Hay4YHblE 3HAHUS, YMEHUS M CIOCOOBl nelcTBuid, crenuduyeckue as
npeaMeTHol obnactu «XUMHs», BUABI AESITEIBPHOCTH MO IONYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNH, TPeOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX yUEOHBIX M HOBBIX CUTYALIHSIX.

K konmy obydenus B 8 kjacce mpeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CPOPMHUPOBAHHOCTD y 00YUAIOIINXCS] YMEHUH:

® PACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHH: aTOM, MOJIEKYJa, XUMHUYECKUH

3JIEMEHT, TMpPOCTOE BEIIECTBO, CJOXHOE BEI[ECTBO, CMeCh (OOHOpPOAHAs U
HEOZHOPO/HAS), BAJEHTHOCTb, OTHOCHTEJNbHAsS AaTOMHAash M MOJIEKYJSIpHAs Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSIPHAas Macca, MaccoBas JOJSI XHMHUYECKOTO
3JIEMEHTa B COEIMHEHUH, MOJIIPHBIA OOBEM, OKCHZ, KHCIIOTA, OCHOBAaHHE, COJb,
3JEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIICHHUS, XUMHUECKasi pEaKIys, KilacCuuKamus
peaKkuuii: peaky COeNUHEHHs, PEaKIH Pa3IOKEHUs, PEAKIINU 3aMELIeHHs], PEaKINU
o0OMeHa, 3K30- ¥ SHAOTEPMUYECKHE PEAKIINH, TETUIOBOH 3P QeKT peakuuu, sapo aTomMa,
3JIEKTPOHHBIA CIIOW aroMa, aTOMHas OpOUTalb, paguyC aromMa, XMMUYeCKas CBS3b,
NOJSIPHAsl M HETOJSIPHAsl KOBAJEHTHAsl CBs3b, WOHHAS CBSI3b, MOH, KAaTHOH, aHHWOH,
pacTBOp, MaccoBast AOJIS BelIeCTBA (MPOLIEHTHAsE KOHIIEHTPALIUS) B PACTBOPE;

® WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSATHH W NPUMEHSTH 5TH

MIOHATHSI ITPH OTNIMCAHUH BEIIECTB U UX MPEBPAILICHUH,



UCTIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JJII COCTaBJeHHs (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKLUH;

OTIPeNeNATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COENUHEHUSX, CTEIEHb
OKHCIICHHs 3JIEMEHTOB B OWHAPHBIX COEIWHEHHSX, NPHHAIJIEKHOCTh BEINECTB K
ONpeneNéHHOMY KJIacCy COEeOWHEHWH 1o QopMmynaM, BHI XUMHYECKOH CBSI3U
(KOBaJIEHTHAs! M NOHHAS) B HEOPTAHUYECKUX COCTUHEHMSX,

packpoiBath cMmbich Ilepunonnueckoro 3akona [l 1. MenneneeBa: 1€eMOHCTPUPOBATH
MOHUMAHUE TEPUOJUYECKON 3aBHCHUMOCTU CBOWCTB XMMHYECKHUX 3JIEMEHTOB OT HX
nojoxkeHuss B llepmommdeckoil cucTeme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUEHUS, 3aKOHA ABOTapo;

ONMHUCBHIBATD M XapakTepu3oBarTh TabamuHyr ¢opmy Ilepuogudeckoil CHUCTEMBI
XUMHYECKHX 3JIEMEHTOB. pa3jMyaTh IMOHITUS «MaBHas moarpynmna (A-rpynma)» u
«mobounass moxrpymmna (b-rpynma)», manele W OOJbIIHME TEPUOABI, COOTHOCHTH
0003HaueHHsI, KOTOpBbIe UMEIOTCS B TaOnuue «llepuomuyeckas cucteMa XMMHYECKHX
snemeHTOB J[. 1. Menneneesa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsia  siapa, oOlmee YHCIO 3JIEKTPOHOB H
pacripeneneHne ux 1o 3IEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIPOBATh XUMUYECKHE 3JIEMEHTBI, HEOPIraHUYECKHUE BEINECTBA, XUMHUECKUE
peakuuu (MO YUCIYy U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEINECTB, IO TEIIOBOMY
s dekry);

XapaKTepu30BaTh (OMUCHIBATH) OOINMME XUMUYECKHE CBOWCTBA BEINECTB Pa3IMYHBIX
KJIacCOB, TIOATBEP)KOAas ONMHMCAHUE NPUMEPAaMU  MOJIEKYJISIPHBIX  YPaBHEHUI
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHIA;

NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTU OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHHUA XUMUYECKHX MPEBPALICHUH B PA3JIMYHBIX yCIOBHSX;
BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MAacCChl BEIECTB, MAaCCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa 110 (hOpMyJie COSAMHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTD PACUETHI IO YPABHEHUIO XUMHUYECKOHN PEaKIIHH;

NPUMEHSTh OCHOBHBIE ONEPALIMH MBICIUTENBHON AESTEbHOCTH — aHAJN3 U CHHTES,
CpaBHeHHE, 00O00IIeHNe, CUCTEeMATH3ALMIO, KIACCU(UKALINIO, BBIIBJICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSA3E€H — IUJIsI M3YYECHHUS CBOWCTB BEINECTB M XUMHUYECKHX PEaKIIHA,
€CTeCTBEHHO-HAyYHbIE ~ METOABl  TO3HaHWUs —  HaOmIoAeHue,  M3MEpeHHe,
MOZIEINPOBAHKE, SKCIIEPUMEHT (PeasbHbIA i MBICIICHHBIH );

CJIEIOBAaTh TPABWJIAM TIOJIb30BAHUS XHMMHYECKOH Tocynoi u  yabopaTOpHBIM
0o0OpyIOBaHHEM, a TaKKe€ MpaBWiaM OOpaIleHHs] ¢ BELIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMH T10 BBIOJHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOJIYYEHHIO
U coOMpaHUIO ra3000pa3HbIX BEMIECTB (BOXOpPOAA U KHCIOPOAA), MPHUTOTOBJIEHHIO
PacTBOPOB C OMPENEIEHHON MAaCCOBOM AOJIeH PaCTBOPEHHOIO BELIECTBA, IMJIAHUPOBATH
U TIPOBOJMTH XMMUYECKHE HKCIEPUMEHTHI TI0 PACMO3HABAHUIO PACTBOPOB ILENIOUEH U
KHCJIOT ¢ TIOMOLIBI0 HHAUKATOPOB (JIakMyc, peHonranrent, MEeTHIOPaHXK U IPYTHE).

K konmy obydeHus B 9 kjacce mpenMeTHblE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpakaTh CPOPMHUPOBAHHOCTD y 00YUAIOIINXCS] YMEHUH!

PaCKpBIBATH CMBICT OCHOBHBIX XWMHYECKUX TMOHSITHHA: XUMHUYECKHUH 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTS,
3NEKTPOOTPULIATEIBHOCTb, CTENIEHb OKHCJICHHS, XUMHUECKas pPeakLus, XUMHUYeCKas
CBsI3b, TETUIOBOH 3((PEKT peakuuu, MOJb, MOJSIPHBIA OOBEM, pPacTBOP, SJIEKTPOJUTHIL,
HE3JICKTPOJIUTBI, 3JIEKTPOJIMTHYECKAs JUCCOLMALNSA, PEaKLUH HOHHOrOo OOMEHa,
KaTaJIM3aTop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble W HEOOpaTHUMbIE pEaKLUH,
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUUH,  OKUCIHTENb,  BOCCTAHOBHTEID,
OKHCIICHHE M BOCCTAHOBJICHHE, aJUIOTPONHs, aM(pOTePHOCTb, XUMHUECKasl CBS3b
(KOBaJIeHTHasi, HWOHHAs, METAJUINYeCKasi), KPUCTAJUIM4YecKas peuérka, KOppo3us



METAJIJIOB, CIIaBbl, CKOPOCTb XHMHYECKOH peakLuu, IpeaeibHO JOMyCTHUMas
koHueHrpauus I1/JIK semectsa,

WJTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX TMOHATHI M MPUMEHSTb 3TH
MOHATHUS MTPU ONUMCAHUU BELIECTB U UX MPeBpalleHul;

UCTIOJIb30BaTh XUMHUECKYI0 CHMBOJHKY JJIsI COCTaBJeHHs (OPMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEaKLUH;

ONpeAeNsATh BaJEHTHOCTb M CTENEeHb OKUCJIEHHUs XUMHUYECKUX 3JIEMEHTOB B
COEIMHEHUSIX Pa3JMYHOIO COCTaBa, MPHUHAJIEKHOCTb BEIIECTB K OINpeneNéHHOMY
KJIacCy COenuHEeHHWH Mo (opMyJiaM, BHI XMUMHYECKOH CBs3U (KOBaJICHTHAs, MOHHAS,
METaJUIN4eCcKas)) B HEOPraHMYECKHMX COEAMHEHUSX, 3apsii HOHA MO XHMHUYECKOH
dopmyIe, xapakrep cpeapl B BOAHBIX PACTBOPAX HEOPraHWYECKHX COSTUHEHUH, THII
KPUCTAJJIMUECKOHN PeLI€TKH KOHKPETHOIO BEIECTBa,;

packpeiBath cMbica Ilepunonuueckoro 3akona . 1. Menneneesa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHUe. OMHUCBHIBATh U XapakTepu3oBaTh Tabnuunyo popmy Ilepronudeckoit
CHCTEMBbl XMMHUYECKHX 3JIEMEHTOB. pa3jiMyaTh IOHATUS «maBHas noarpynma (A-
rpymma)» u «mobounas mnoxarpynmna (b-rpymma)», mamele w OonbpIine TEPUOIHL,
COOTHOCUTh O0O3HAuUeHMs, KOTOpbleé HUMEIOTCS B MEPHOANYECKON Tadmuue, C
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOEHHs aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsiA sipa, odIee YuciIo 3JIEKTPOHOB U PaclpeesieHue UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATh O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB H HX
COEIMHEHUI B Ipefenax MajbX MepUOJ0B U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIPOBATh XUMUYECKHE 3JIEMEHTBI, HEOPIraHUYECKHUE BEINECTBA, XUMHUECKUE
peakuuu (MO YMCIIy U COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEINECTB, MO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEeTeHEeH OKUCIEHUS] XUMHUYECKUX 3JIEMEHTOB);,
XapaKkTepu3oBaTh (OMHUCHIBATH) OOImUEe W Ccrhenuduveckre XUMUYECKHEe CBOWMCTBA
IIPOCTBIX U CJIOKHBIX BEIECTB, MOATBEPKAasl ONHUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOLUX XUMUYECKUX peaKLni;

COCTaBJIATb YPABHEHUSI JIEKTPOJIUTHUECKON AMCCOLMALIMM KUCIIOT, IIEJIOYEN U CONel,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEaKkIil HOHHOrO 0OMEHa, YPaBHEHHs PEeaKLUH,
MOJATBEPKIAIOLINX CYLIECTBOBAHME TI'€HETUYECKONW CBSI3M MeXAy BellecTBaMu
Pa3JIMYHBIX KJIACCOB,;

PacKpbIBaTh CYLIHOCTb OKHCJIHUTENbHO-BOCCTAHOBUTENBHBIX pPEaKLHUil MOCPENCTBOM
COCTABJIEHHsI HJIEKTPOHHOTO DallaHCa 3TUX PEaKLIHIA;

IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAlleHUI B pa3JINUHbIX YCIOBUSX,

BBIUNCIIAITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MaccChl BELECTB, MaCCOBYIO
JOJI0 XUMUYECKOTO 3JIEMEHTa 110 (hOpMyJie COSAMHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN peakiny;

coOmonare TMpaBWjia IOJIb30BAHUS XHUMUYECKOH moOCcyaod u  jabopaToOpHBIM
o0opynoBaHHEM, a TakKe MpaBHUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMH IO BBIOJHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHIO
U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIIEKHUCIIOrO ra3a);

MIPOBOJIMTH PEAKLMU, MOATBEPKAAIOINNE KaueCTBEHHBII COCTAaB Pa3jIMYHBbIX BELECTB:
pacrio3HaBaTh OMNBITHBIM IMyTEM XJOpHA-, Opomua-, moaua-, kapboHat-, Qocdar-,
CHJIMKAT-, CyJab(ar-, TUAPOKCHI-HOHBI, KATHOHbI AMMOHHS W HOHBI M3YYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;
MPUMEHATb OCHOBHbBIE ONEpaLl MBICIUTENBbHON NEATENbHOCTH — aHAJIU3 U CHUHTES,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEeMAaTHU3aLHUI0, BBIIBICHUE NPUYHMHHO-CIIEICTBEHHBIX
CBsI3€M — AJisI WU3Y4YEHHs] CBOWCTB BELIECTB M XHMMHYECKHUX PEAKLUN, €CTECTBEHHO-






- paboTa BBINOJIHEHA MTOJHOCTHIO M MTPABHIIBHO, CEJIaHbI IPaBUIIbHbIC HAOIFOIEHUS 1 BHIBOJBL,

- SKCMIEPUMEHT OCYLIECTBJIEH MO IJIAHY C YY€TOM TEXHHKH O€30MacHOCTH W MpaBui paboTsl €
BEIECTBAMH U O0OPYAOBaHUEM;

- TIPOSIBJIEHBI OPTAHU3ALMOHHO - TPYJAOBbIE YMEHUS, TOANEPKUBAIOTCS YUCTOTa pabovyero Mecra
U TOPSZOK (Ha CTOJIe, 3KOHOMHO HCIIONIB3YIOTCS PEAKTHUBBI).

Otrmerka «4»:

- paboTa BBINOJHEHA MPABHIIBHO, CETAaHbl MPABIIIbHBIE HAONIONEHUS] W BBIBOIBL, HO NIPU 3TOM
SKCIIEPUMEHT MPOBEICH HE MOJHOCTHIO WM JOIMYLISHBl HECYINECTBEHHbIE OIIMOKU B padoTe ¢
BEIECTBAMH U O0OPYAOBAaHUEM.

Ormetka «3»:

- paboTa BBINOJIHEHA TPABWJIBHO HE MEHEE 4YeM HAIMOJIOBUHY WJIHM JIOMYI[EeHA CYIIeCTBEHHAs
omnOKa B XOA€ HKCIEPUMEHTA B OOBSICHEHUH, B OQOpPMIIEHHH padOoThI, B COONMIOEHUH MPABIIT
TeXHHUKHU 0€30macHOCTH Ha padoTe ¢ BemecTBaMU H O0OPYIOBAaHUEM, KOTOPAsi UCIPABIISIETCS IO
TpeOOBAHUIO YUUTEIIS.

OtrmeTtka «2»:

- pomyineHsl aBe (1 0ojiee) CyIIeCTBeHHbIE OMMMOKUA B XOZAE: SKCIEPUMEHTa, B OOBSICHEHUH, B
opopmienun paboThl, B COOJMIOACHWHM TIPABIJ TEXHUKH O€30MacHOCTH TMpu padote ¢
BEIECTBAMH U 00OPYAOBaHHEM, KOTOpPbIE YUAIIUHCSI HE MOXKET UCIPABUTH aXKe MO TPEOOBAHHIO
YUUTEJIS,

- paboTa He BBHINOIHEHA, Y YUaIIerocs OTCYTCTBYET 3KCIIEPUMEHTAJIbHbBIE YMEHHUSI.

4. Ouenka pedepara.

Pedepar ouennBaercs o CIEAYIOIUM KPUTEPHSIM:

* cobmoieHne TpedoBaHUil K ero 0pOPMIICHHUIO,

* HEOOXOOUMOCTh M JOCTATOYHOCTBH JJISI PACKPBITHS TEMBbI MPHUBEICHHON B TEKCTe pedepara
uH(pOopMaLuy,

* yMeHHe 00yJaromerocst CBOOOHO H3J1araTb OCHOBHBIE HAEH, OTPAKEHHBIE B pedepare;

* crOCOOHOCTH O0YHAIOIIErocs MOHSTh CYTh 33J]aBAEMbIX WIEHAMH aTTECTALMOHHOW KOMHCCHUU
BOIPOCOB U C(hOPMYJIHPOBATH TOYHBIE OTBETHI HA HHX.

S. OueHKa NHCbMEHHBIX KOHTPOJIbHBIX padoT

Otrmetka «5»:

- OTBET MNOJHBIN U MPABUIBHBIHN, BO3MOKHA HECYLIIECTBEHHAsT OIIHOKA.

OtrmeTtka «4»:

- OTBET HETIOJIHBIA WJIM AOMYLIEHO He OoJee BYX HECYIECTBEHHBIX OLTHOOK.

Otrmetka «3»:

- paboTa BBITIOJHEHA HE MEHEEe YeM HaIOJIOBHHY, AOMYIIEHA O/IHA CYIIECTBEHHAs OIMOKa U TIPU
5TOM JIBE-TPU HECYIECTBEHHBIE.

OtrmeTtka «2»:

- paboTa BBINOJHEHAa MEHBIIEC YeM HAIOJIOBHHY MIIM COJEPXKUT HECKOJIBKO CYILIECTBEHHBIX
OIINOOK;

- paboTa He BBITIOJIHEHA.

[Ipu oIeHKEe BBIMOJHEHWS NHUCHBMEHHONH KOHTPOJBHOH paboThl HEOOXOMUMO YYHUTHIBATH
TpeOoBaHus enUHOro opdorpadhuIeckoro pexkuma.

S. OueHKa TeCTOBBIX padoT

TecTel, cocTosiMe M3 TSITH BOMPOCOB MOXKHO HCIOJNB30BATh TOCIHE HU3YUYEHHS KaXKAOTO
marepuana (ypoka). Tect u3 10-15 BompocoB HCMONB3yeTCs AN MEPUOTUUECKOTO KOHTPOJISL.
Tect u3 20-30 BOpoCoB HEOOXOAUMO UCTIOIB30BATH AJIST HTOTOBOI'O KOHTPOJISL.

[Ipu oLleHNBaHUH UCTIONB3YETCS CIAENYIOINAs IIKaa;

IUIS1 TECTa U3 MATH BOIIPOCOB

* HET OUOOK — OIIEHKa «5»;

* O1Ha OmMOKa — OLEHKA «4»;

* [IB€ OLIMOKH — OLIEHKA «3»;

* TPH OINUOKH — OLIEHKA «2».




Jns Tecta u3 30 BONpocoB:

* 25-30 mpaBUJIBHBIX OTBETOB — OILIEHKA «5»;
* 19-24 nmpaBUJIbHBIX OTBETOB — OLIEHKA «4»;
* 13-18 mpaBUIBbHBIX OTBETOB — OILIEHKA «3»;
* MEHbIIIE 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».

2. COAEP)KAHUE OBYUEHUA

2.1. TEMATHYECKOE IINTAHUPOBAHMUE.

OOmiee 4ncio 4acoB, OTBEAEHHBIX IJIsI U3YyYEHHUsST XUMHHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanms1, cocrasisier 204 daca: B 8 kiacce — 68 vacos (2 yaca B Hemeno), B 9 kiacce — 68
yacoB (2 yaca B Hefeno)., B 10 kiacce- 68 "acos (2 4aca B HEZIEJIO)

8-ii k1ace
KoanuectBo yacos
Ne (HaumeHoBaHHe
DyieKTPpOHHbBIE (HH(ppoBbIe)
n/ |pa3aesioB u Tem
n | mporpammer Bcer | Kourpousbubi | [IpakTuuecku | 00pa3zoBaTe/bHbIE pecypehl
0 e padoThl e padoThl

Pazgen 1.IlepBoHavyanbHble XMMUYECKHE TOHATHS

XuMus — BaKHas

obmacTn Bubnuoreka ®I'UC «Most

€CTECTBO3HAHUS U LIKOJIa» — lesson.academy-
1.1 N 5 2

MPAKTHIECKON content.myschool.edu.ru/04/

JesITeIbHOCTH 08

YyeJIOBEKA

Bemecrsa u Xumus, 8 kinacc, PI'AOY
1.2 | XUMHUYECKHE 15 1 JITO «Axkanemust

peakuuu Munnpocsemenus Poccun»
Hroro no pazneny 20

Pasnen 2. BaxkneHinue npeacTaBHTEIH HEOPTAHHYECKHX BEIECTB

2.1

Bosnayx.
Kucnopon.
[Tousitue 06
OKCHIax

DNIeKTPOHHBIN
00paszoBaTeNbHBIN pecypc
«JlomarrHue 3a/1aHus.
OcHoBHOe o01ee
obpazosanue. Xumus», 8—9
kiacc, AO «M3gareabcTBO
"TIpocsemmenue"»




Bonopon. Tpenaxep «O0maKo 3HAHUI.
2.2 |TTonstue o 8 1 Xumus. 8 xkimace, OO0
KHMCJIOTaX U COJISIX «®PusukoH JIad»
Bona. PacteopsL.
2.3 |ITousitue 00 5 1 1 <.>
OCHOBaHHUSIX
OCHOBHBIE KJIACCHI
2.4 | Heopranuvyeckux |11 1 1 <..>
COeMUHEHHI
Hroro no pazpeny 30

Paszgen 3. Ilepuoaunyeckuii 3akoH u [lepuoauyeckas cucremMa xumMmudeckux djemeHtos .M.
Menpeneesa. CtpoeHue aToMoB. XUMH4eCKas CBA3b. OKHCIHTENbHO-BOCCTAHOBUTEIbHbBIE

peakuuu
Ilepunonnueckuii
3aKOH U
Ilepuoanueckas
3.1 |CHeTeMa 7 <>
XUMHUYECKUX
snemenToB J1.H.
Menpeneena.
CtpoeHue aTOMOB
Xumuyeckas
CBSI3b.
3.2 | OxkucnuTenbHO- 8 1 <>
BOCCTAHOBUTEJIbH
bI€ PEAKIIUH
Hroro no pazneny 15
IlosTOpenune 3 <..>
OBLIEE
KOJIMYECTBO 63 4
YACOBIIO
[TPOITPAMME

9- 10-11 K1acchI

9 kJjacc

Ne | HaumenoBaunue

KoanuyecTBO 4acoB

DJIeKTPOHHBIE (H(ppoBbIe)




n/ |pa3nenoB u Tem
n | OpOrpaMmsl

Bceer

KonTpoabHbl
e padoTnl

IIpakTHYecKH
e padoTnI

o0pa3oBaTejibHbIE Pecypchl

Paszaea 1.BeniecTso H xumuuec

KHe peaKiuun

IloBTrOpenue n
yriayOsneHue

Bubnuoreka ®TUC «Mos
mkoaa» — lesson.academy-

1.1 | 3HaHUI OCHOBHBIX |10 1
Pasnenon kypea 8 content.myschool.edu.ru/04/
KJlacca 09
OcHOBHBIE
3AKOHOMEPHOCTH Xumus, 9 knacc, PI'AOY

1.2 8 JI1O «Axanemust
XUMUYECKHIX
peakiuit Musrnpocseuienus: Poccumy»

DNeKTPOHHBIN
DNEKTPOTUTHIECK oOpa3oBaTeNbHbIH pecypc
ast JUCCOLIMALHS. «JlomarnHue 3a1aHus.

1.3 | Xumudeckue 16 1 1 OcHoBHOe o01Iee
peaxIuu B obpaszoBanue. Xumus», 8—9
pacTBopax knacc, AO «M3narenbcTBo

"IIpocselenue»

Hroro no pazneny 34

Pazgen 2.HemeTa/sibl M X CO€IUHEHUS
Obmmas
XapaKTEePUCTHKA

2.1 | XUMHYECKUX 8 1 <..>
snemeHToB VIIIA-
rpynnel. I'anorensr
Obmmas
XapaKTEePUCTUKA

5 5 |XHMITIECKHX 10 <>
3neMeHTOB VIA-
rpymnsl. Cepa u ee
COEIMHECHMUSI
Obmmas
XapaKTEePUCTHKA

2.3 | xpMuueckux 16 1 1 <>
37eMeHTOB VA-
rpymnmnsl. A3OT,










Mounsipablit 00BEM ra3oB. PacuéTsl M0 XUMHYECKUM YPABHEHHUSIM.

®dusnueckue cBolcTBa BOAbpl. Boma kak pactBoputens. PactBopbl. HacelleHHbIE 1
HEHACBIIICHHbIE PacTBOpbl. PacTBOpUMOCTH BeweCcTB B BOoAe. MaccoBast [0Js BELIECTBA B
pacTtBope. Xumudeckue cpoiictsa Boiabl. OcHoBaHus. Ponb pacTBOpOB B HpUPOAE U B KU3HU
yenoseka. KpyroBopor Boabl B mpupope. 3arpsisHEHHE NPUPOAHBbIX BoA. OXpaHa U OYMCTKA
MPUPOJHBIX BOA.

Knaccudpukanmst Heopranmdeckux coeaunenmit. Oxcunbl. Kiaccudukarus OKCHUIOB:
conieo0pasyroimue (OCHOBHBIC, KUCIIOTHBIE, aM(pOTepHBIE) U Hecojeobpasyromue. HomeHnknaTypa
OKcUAo0B. PU3NyeCcKue U XUMHUYECKHE CBONMCTBA OKCUIOB. Ilony4yenne okcuaos.

OcuoBanmst. Knaccudukanmst OCHOBaHMI: IIENOYM W HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. ®PU3MYECKHME U XUMHUYECKUE CBOWCTBAa OCHOBaHuUM. IlonmyueHue
OCHOBAaHUI.

Kucnorer. Knaccugukanus kucnor. Homenknarypa kucinor. OU3HUECKHe U XUMHUYECKHE
cBoricTBa KUCHOT. Psa aktusHocTu MetaiuioB H. H. bekerosa. [lonydenue Kucior.

Conmu. Homenknarypa coneii. @usnueckue W XUMHUECKUE CBOMCTBa cojyeil. [lonyduenue
COJIEH.

I'eneTnyeckas CBsi3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIHHEHUIM.

Xumuueckuii IKCHEPUMEHM:

Ka4eCTBEHHOE OIpeNeNIeHHue CONEPKaHMsl KICIOpPOAa B BO3AyXe, NMOJIy4YeHHE, cCOOUpaHue,
pacrio3HaBaHWE U W3Y4YEHHE CBOMCTB KHCJIOPOAA, HAONOIEHHE B3aMMOICHCTBHS BELIECTB C
KHCJIOPOZIOM M YCJIOBUSI BOSHUKHOBEHHS M MPEKpALIeHUs TOpeHus (Mmojkapa), 0O3HAKOMJICHHE C
oOpasmaMu OKCHIOB M OINHMCAHUE HMX CBOHCTB, IMOJIyueHHe, COOMpaHHe, paclO3HABAHHE U
U3yueHHe CBOWCTB Bomopona (ropeHue), B3aumopeicTsue Bopopona ¢ okcuzpom menu (II)
(BO3MOKHO HCIIOJIb30BAHKE BUICOMATEPUANIOB), HAOMIOAEHHEe OOpa3IOB BEUIECTB KOJIUMYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEH PACTBOPEHHs BEIIECTB C PA3JIMYHON pPacTBOPHMOCTBHIO,
MPUTOTOBJICHUE PACTBOPOB C OMNPEAENEHHOM MAacCOBOM MOJEH pPacTBOPEHHOIO BELIECTBA,
B3aUMOJEIICTBUE BOABI C MeTaJIaMH (HATpUEM U KajblFieM) (BO3MOXHO HCIOJb30BaHUE
BU/ICOMATEPHAJIOB), HCCIENOBaHHE OOpa3LOB HEOPraHMYECKUX BEINECTB PA3JIUYHBIX KIIACCOB,
HaOIIOIeHNe M3MEHEHHsI OKPACKH MHIWKATOPOB B PACTBOpPAxX KUCJIOT U IIEJOYeH, M3ydeHHe
B3anmoneiicTeusi okcuma menau (II) ¢ pacTBOpOM CepHOM KHCIOTBHI, KHUCJIOT C METajllaMH,
peakuMii HEWTpaIu3aluH, IOJYy4YEHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOIO
MeTajla APYrUM U3 pacTBOPA COJIH, pPELIEHNEe SKCIIEPUMEHTANBHBIX 3a1a4 110 Teme «Baxnenmue
KJIACCHI HEOPTaHUYECKUX COEAUHEHUN».

Ilepuoanyecknn 3axoH u Ilepuoanyeckass cucrema xumMudeckux djaementos /I, U.
Menpeneesa. CtpoeHune aromoB. XuMH4ecKas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuun

IlepBble TOMBITKM KJIACCU(PHUKALMM XHUMHUYECKHX 3JeMEeHTOB. [loHATHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIE U IIEJIOYHO3EMENIbHBIE METAJUIbIL, TAJIOTEHBbI, UHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCHIBI U THAPOKCHIBL.

Ilepuognueckuii 3akoH. Ilepuogmdeckas cucrema xumudeckux ossementos /[l M.
Menneneesa. KoporkonepuogHass u mmHHONepuoaHas (opmsel [leprognueckoil CHCTEMBI
xumuueckux saeMeHToB JI. M. Menpneneesa. llepuonbl u rpynmbl. PU3NYECKUH CMBICI
MOPsIIKOBOIO HOMEpa, HOMEPOB MEPUOIa U IPYIIIBI SJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX sfep. M3zorombl. Onexktponbsl. CrtpoeHue
3JIEKTPOHHBIX 00OJIOYEK aTOMOB MePBbIX 20 XUMUYECKUX dJIeMEeHTOB [lepronmueckoil cucTeMbl
J. HW. Menneneea. XapakTepUCTHKA XHUMHYECKOrO »JJIEMEHTAa IO €ro IMOJIOKEHUI0 B
Ilepuoaunueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUs pPagnuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U NePUOAaM.

3nauenue Ilepuonuueckoro 3akoHa u Ilepuogudeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
IUTs1 pa3BUTHA Hayku U npakTtuku. J[. 1. Menaenees — y4€Hbll U rpaskqaHUH.



Xumudeckas CBSI3b. KosanenTtHas (omspHast u HETIOJSIPHAs) CBSI3b.
DNeKTPOOTPULIATENBHOCTD XUMHUYECKUX 371eMeHTOB. MOHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. lIponeccel
OKHCJIEHUs U BOCCTAHOBJIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuil IKcnepumenm:

u3ydeHne oOpa3LOB BEINECTB METANIOB M HEMETAJUIOB, B3aUMOIEHCTBHE THIPOKCHUIA
LIMHKA C pacTBOpaMHU KHCJIOT U LIeJOoYeil, MpOBeJeHHE OMBbITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEbHBIX PEAKINN (TOPEHHE, PEaKIIUH PA3JI0KEHUS], COSTUHEHNS).

Mesicnpeomemusie ceasu

Peanuzanus MexXnpenMeTHBIX CBsi3el NMPU M3YYEHUU XUMHUU B 8 KJlacce OCYLIEeCTBJSAETCS
4yepe3 WHCIONb30BaHUE Kak OOIIMX eCTEeCTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSATHIA,
SIBIIFOLUXCS] CUCTEMHBIMHU ISl OTZIEJIbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmne ecTecCTBEHHO--HAyYHbIE TOHSATHS. HAyYHBIA (PakT, TUMOTE3a, TEOPHs, 3aKOH,
aHamM3,  CHHTe3,  KJaccupUKalus,  NEePUOAMYHOCTb,  HaOMIOIEHHe,  HKCIEPHUMEHT,
MOJIEJIMPOBaHUE, U3MEpPEHUE, MOJIEIb, SIBJICHUE.

®dusuka: MaTepus, aTOM, D3JIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIMJI, H30TOIBI,
PaTMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKHUH 3apsil, BEIIECTBO, TEJNO, O0BEM, arperaTHoe
COCTOSIHHME BEIIECTBA, a3, (U3NYECKHe BEJNYHMHBI, COUHULBI U3MEPEHHUS, KOCMOC, IUIAHETHI,
3Bé3nbl, COIHIIE.

Buonorus: ¢porocunTes, npxanue, dSuocdepa.

l'eorpadust: armochepa, rumpochepa, MUHEpaNbl, TOPHbIE TMOPONBI, TOJIE3HBIE
HCKOMaeMble, TOIUIMBO, BOJIHbIE PECYPCHI.

9 KJIACC

BemecTBo u XUMHYeCKasl peaKIusi

Ilepuognueckuii 3akoH. Ilepuogudeckas cucrema xumudeckux ossaementos /[l M.
Menpneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMM CBONCTB XHMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHOAOB, Kalus, KalbLUsi U HUX COEJUHEHUIl B COOTBETCTBUHU C
MOJIO’KEHHEM 3J1eMeHTOB B Ileproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BHMIbl XUMHYECKOH CBSI3U. THUIBI KPUCTAUIMUECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BE€IECTBA OT THUIA KPUCTAJIMYECKON PEIIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudpukanuss 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIIeCTB. XHWMHYECKHUE CBOHCTBA
BELIECTB, OTHOCSIIUXCS K Pa3jMYHBIM KjlacCaM HEOPraHWYeCKUX COEIUHEHMM, reHeTHdecKast
CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccupukanms XUMUYECKHX PEeaKUUH MO Pa3juYHbIM MpPU3HAKaM (TI0 YHUCITy U COCTaBY
YUaCTBYIOLIMX B PEAKLIUH BELIECTB, MO TEIIOBOMY 3((eKTy, MO H3MEHEHHIO CTeleHel
OKHCIICHHsT XUMHUYECKUX 3JEMEHTOB, MO OOPAaTUMOCTH, MO YYAaCTHUIO KaTalu3aTopa). JK30- U
SHAOTEPMHUUECKHE PEAKINH, TEPMOXUMHUUECKHUE YPABHEHUS.

ITonsiTne o ckopoctn XuMU4eckoi peakiuu. Ilonarue o6 oOpaTMMBIX U HEOOpPATHMBIX
XUMHUYecKUX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakiusx. IlonsTtue o
katanuse. lloHAaTne o0 XuMHueckOoM paBHOBecuu. DaxkTOpbl, BIHUAKOLIME HA CKOPOCTb
XUMHUYECKON pPeakiy U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENPHO-BOCCTAHOBUTENIbHBIE PEAKINH, JJICKTPOHHBIA OalaHC OKHCIUTEIbHO-
BOCCTAHOBUTENbHOH peakuuu. CocTaBieHHE YPaBHEHHUH OKHCIHUTENbHO--BOCCTAHOBUTENBHbIX
peakuuii ¢ NCMOIb30BAHNEM METO/IA SJIEKTPOHHOTO OanaHca.

Teopust 37€KTPOIUTUHUECKON AUCCOLMALIMU. DJIEKTPOJIUTHI U HE3JIEKTPONUThL. KaTuoHsl,
aHUOHBI. MexXaHM3M [HCCOLMAallMM BELIECTB C pPAa3jIMYHbIMU BUAAMHM XUMHYECKOH CBS3U.
Crenenpb auccounanuu. CusbHbIe U cadble SIEKTPOIHUTHL

Peakunn nonHoro oOMeHa. YCIIOBHUsS MPOTEKaHMS PEAKLMl MOHHOTO OOMEHa, MOJHbBIE U
COKpalléHHble HOHHbIE ypaBHEHHUs peakiuil. CBOICTBa KHCJIOT, OCHOBaHUI M COJell B CBETe
NPEACTaBICHUH 00 3IEKTPOSUTHUYECKOH aucconnannu. KadecTBeHHblE peakuyd Ha HOHBL
ITonsiTHe O TUAPOAU3E COJIEH.



Xumuueckuit IKCnepumMenm:

O3HAKOMJICHHE C MOZENSIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX BEINECTB —
METaJUIOB MW HeMmeTauioB (rpadura M ammasa), CIOKHBIX BEWIECTB (XJIOpHOA HATPHs),
UCCIIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOW PEaKIMH OT BO3AEHUCTBHUS PAa3IUYHBIX
(axTOpoB, HCCIENOBAHHE JIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLIECCA AUCCOLMALIUH
KUCJIOT, INenoded M coiell (BO3MOXKHO HCIIONIb30BAHHE BHUIEO MATEPHANIOB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIUX NMPU3HAKK MPOTEKaHUs peakiuii moHHOro odmeHa (oOpasoBaHue
ocaZka, BbIICNEHHE ra3a, o00pa3oBaHHWE BOXbI), OMNBITOB, WIUIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIbHBIX PEaKIHid (TOpEeHUe, PEeakluH Pa3jIoKEHHs, COSTUHEHHs),
pacrio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 KAUECTBEHHBIX PEaKIUil Ha HOHBI,
peLIeHne 3KCIIEPIMEHTAIbHBIX 3a/1a4.

HemeTannbl U UX coeqTUHEHUS

OOmast xapakrepuctuka rajoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
crernieHn okucieHusi. CtpoeHue M (PU3NYECKHUE CBOWCTBA IMPOCTBIX BEIIECTB — TaJIOTE€HOB.
XUMHUYECKHe CBOWCTBA Ha NpUMepe XJsopa (B3aUMOIEHCTBHE C METaIlaMH, HEMETaJJIaMH,
menoyamu). Xjoposomopon. ConsiHast KHUCJIOTa, XUMHYECKHE CBOKHCTBA, IMOJyYEHHUE,
npuMeHeHue. JleficTBre XJiopa 1 XJIOpOBOJAOPOAA Ha OPTaHU3M YeJioBeKa. BakHel e XIopuabl
U UX HaXOXJIEHHE B IPUPOAE.

OOmrast xapakrepuctuka sjeMeHTOB VIA-rpymmer. OcoOEHHOCTH CTPOEHHs] aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue M (PU3HUECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPOZia M CEephl. AJUIOTPOIHbIE MOAM(PHKALNN KHCIOPOAAa U Cepbl. XMMHYECKHE CBOHCTBA
ceppl. CepoBomopoa, cTpoeHue, (U3NUECKUEe M XUMHUYeCKHe cBoiicTBa. OKCHUOBI Cepbl Kak
NPEACTAaBUTENN KUCIOTHBIX OKcHaoB. CepHast kuciora, puU3Mdeckne M XUMHUYECKHE CBOICTBA
(o0mme kak mpencTaBUTENsI Kjacca KUCJIOT M crenududeckue). XHUMHUYECKHE PEakLuu,
JeKalye B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MONyYeHHsl CepHOM KHUCIOThL. llpumeneHune
cepHoii Kuciotel. CoNM CEPHOM KUCIIOTHI, KAUeCTBEHHAs peakLns Ha Cyiabdar-uoH. Haxoxnenne
ceppl M €€ COeAMHEHHH B mnpupoje. XHUMHYECKOE 3arps3HEHHE OKpPY)KAIOLIeH Cpenbl
COCAMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa M BOIOEMOB), CIIOCOOBI €ro
NPEIOTBPALICHHUS.

OOmast xapaktepuctuka 3yeMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTePHbIE CTETIEHH OKHUCIEHHWs. A30T, paclpoCTpaHEHHE B MpUpode, (PUINUECKHE WU
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHUaK, ero $u3n4eckue 1 XMMUIECKHe
CBOWCTBa, MoylyueHue u npuMeHeHne. Conu aMMOHUS, UX (PU3NIECKHE U XUMUYECKHE CBOICTBA,
npuMeHeHne. KadecTBeHHasi peakLyss Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4eHHUE,
¢usndeckne M XUMHYeCKHe cBoiicTBa (oOmIMe Kak TPEACTaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJIEH aMMOHHUSI B KaueCTBE MHHEPAJbHBIX
ynobpernii. XUMUYEeCKOe 3arpsi3HEHHE OKPY’KAIOLIeH Cpeabl COSNMHEHUSIMH a30Ta (KUCJIOTHBIE
TOXKIHW, 3arpsi3HEHHe BO3AyXa, MOYBbI U BOnoéMOB). Pochop, amnoTponmHble MOAU(HUKAITNU
docdopa, pusndyeckne n xummueckue csoiictBa. Oxcun docdopa (V) u dpocdopras xucnora,
¢dusnueckne M XUMHYECKHE CBOICTBa, mosyueHue. Mcmonp3oBanue ¢ochaToB B KadyecTBe
MUHEPaJTbHBIX YAOOpEHUN.

Xumuueckuit IKCnepumMenm:

u3ydeHne oOpas3lioB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJSIHOH KHCJIOTBI, IPOBENEHUE
KQUeCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI M HAOJIONEHHE MPH3HAKOB UX MPOTEKAHUS, OMbITHI,
oTpakaroImue (PpU3NUecKue U XUMHUYECKHUE CBOIMCTBA TaJIOTE€HOB U MX COENMHEHHH (BO3MOXKHO
UCITIOJIb30BAaHNE BUAEOMATEPUAIIOB), O3HAKOMIIEHHE C oOpasuamu XJOPUAOB (TaJOTE€HHIOB),
O3HaKOMJIeHHe ¢ ofpasumamMu ceppl W €€ COCAMHEHUSMH (BO3MOXKHO HCIOJb30BaHUE
BUIEOMATEpHAiOB), HaOJrOAeHWEe Tporecca OOyriMBaHUS — caxapa TOA  JCHCTBUEM
KOHLIEHTPHUPOBAHHON CEPHOM KHCJIOTHI, U3yUeHHE XUMHUYECKUX CBOICTB pa30aBlIeHHON CepHON
KUCJIOTBI, TIPOBEIEHNE KaYeCTBEHHOW peakUnH Ha Cyjib(aT-uoH U HaOMIOAEHUE NpU3HAKa €&
NPOTEKaHUs, O3HAKOMJIEHHE C (pu3muecKuMH CBOICTBaMHU a30Ta, dochopa M MX COCOMHEHUH
(BO3MOJKHO HCIIOJIb30BaHHE BUEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (HOCHOPHBIX yAOOpEHHIA,



NoJiy4eHue, CcoOMpaHue, pacro3HaBaHWE M HM3Y4YEHHE CBOHCTB aMMHaKa, MPOBEICHHUE
KAQ4eCTBEHHBIX pPEAaKUMH Ha HOH aMMOHUsA H (¢Gochar-MOH W H3yYeHHE MPU3HAKOB HX
NPOTEKAHUs, B3aUMOJECHCTBHE KOHLEHTPUPOBAHHONH A30THOM KHCJIOTHI C Menblo (BO3MOXKHO
UCTIOJIb30BAHUE BHAEOMATEPHAJIOB).

Meosicnpeomemusie ceasu

Peanuzanus MexXnpenMeTHBIX CBsi3el NMPU M3YYEHUU XUMHU B 9 KJlacce OCyLIeCTBIAETCS
yepe3 UCMHOJb30BAaHHME KakKk OOIIUX eCTEeCTBEHHO-HAYYHBIX TOHSTHH, TaK W TOHSATHIA,
SIBIIAIOLUXCS] CUCTEMHBIMHU ISl OTZIE€JIbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOune ecTecTBEHHO-HAyYHbIE MOHATHS. HAYyYHbIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanmM3,  CHHTe3,  KJacCUpHUKaLUs,  MEePHUOAMYHOCTb,  HAONIOJAEHHWE,  IKCIIEPUMEHT,
MOZIETUPOBAHKE, U3MEPEHHE, MOJIEITb, SIBJICHUE, TAPHUKOBBIN 3()(EKT, TEXHOJIOT U, MaTePHAJIbI.

®dusuka: MaTepus, aTOM, D3JIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIMJI, H30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJa, OJEKTPUUYEeCKUH 3apsi, MPOBOAHMKH, MOJYNPOBOJHUKH,
IVBIEKTPUKH, (POTOSJEMEHT, BEINECTBO, TeJO, 0OBEM, arperaTHOe COCTOSHHE BEINECTBAa, ras,
pacTBOp, pPAaCTBOPUMOCTb, KPUCTAJUIMYECKAsh pELIETKA, CIUIaBbl, (U3NYECKHE BEIUYHHBI,
€AMHULIBI U3MEPEHUs], KOCMUUECKOE IPOCTPAHCTBO, IJIaHeThl, 3B€37bl, CoHLe.

buonorus: ¢ortocunres, neixanue, O6mocdepa, 3KOCHCTEMA, MUHEpaNbHbIC yIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTAaTEJIbHbIE BELIECTBA.

l'eorpadust: armochepa, rumpochepa, MHUHEpANbl, TOPHbIE TMOPONBI, TOJIE3HbIE
HCKOMaeMble, TOIUIMBO, BOJHbIE PECYPCHI.

10 KJTIACC

HemeTannbl U X coeqTHHEHUS

OOmast xapakrepuctuka sjeMeHTOB I[VA-rpymmel. OcoOEHHOCTH CTpPOEHHs] aTOMOB,
XapaKTEPHbIE CTETIEHN OKUCIIEHHs. Y IIIepo, alJIOTPONHbIE MOIU(UKALINY, PACTIPOCTPAHEHHE B
npupoze, pusnyueckre u XuMUIecKkue cBoicTra. Ancopbums. Kpyroesopot yriepona B nmpupone.
Oxcunpl yriaepona, ux (pu3MUecKue U XMMUYECKHE CBOWCTBA, NEHCTBHE HA YKUBBIE OPTraHU3MBI,
MOJTlyYeHUe U MPUMEHEeHHe. DKOJorudeckue mpodyiemMbl, CBs3aHHbIe ¢ okcuaoM yriepona (IV),
runore3a riodajJbHOrO MOTEIICHUST KJIMMATa, NMapHUKOBBIA 3(¢eKkT. YronbHas KHUCIOTa U €€
cony, uX (PM3MYECKHe M XUMHYECKHE CBOICTBA, MOJy4YeHHE M TIpuMeHeHue. KauecTBeHHas
peakuuss Ha  kapOoHar-mMoHBL  Mcmomp3oBanme  kapOoHaTOB B OBITY, MENULIUHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

ITepBoHauanbHbIE MOHATUS OO0 OPraHUYECKHX BELIECTBAX KaK O COEAMHEHHSX YIJepona
(MeraH, »TaH, OTHJEH, AaLETHICH, 3TAHOJ, TIJHLIEPHH, YKCyCHas Kuciora). llpupomgHbre
UCTOYHUKH YTJIEBOAOPOAOB (Yrojb, NMPUPONHBIA ra3, He(Tb), MPONYKTBI KX NepepadoTKU
(6eH3uH), UX posb B OBITY U MpOMBIIUIEHHOCTH. [IoHATHE O OMOJIOTHYECKU BasKHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBojax — M HX pPOJHM B JKM3HM 4YeJlOBeKa. MarepuajbHOE EIMHCTBO
OPTaHUYECKUX U HEOPTaHMYECKUX COETHMHEHH.

Kpemunmii, ero ¢usmueckne M XHUMHYECKHE CBOWCTBA, IMOJNYYEHHE W TNPUMEHEHHE.
Coenunenuss kpemuusi B mnpupome. OOmue mnpencrasinerns o0 okcupe kpemuus (IV) u
KpeMHHEBOH kucaoTe. CUIIMKATHI, UX UCTIOJIb30BAHUE B OBITY, B IPOMBIIIIJICHHOCTU. Baskueimne
CTPOUTENIbHbIE MaTepHaJibl. KepaMuKa, CTEKJIO, LEeMEeHT, OeToH, skene300eroH. IIpobnemsr
0€30MacHOro MCIIOJIb30BAHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEAHEBHOM JKU3HU.

Xumuueckuit IKCnepumMenm:

u3ydeHne oOpa3LoB HEOPraHMYECKHX BELIECTB, HU3YUYEHUE MOeNell KPHUCTAJUTNYeCKUX
peméTok anmasa, rpadura, QyiepeHa, 03HaAKOMJICHHE C MPOLIECCOM acopOLUU paCTBOPEHHBIX
BEIECTB AKTHBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MpPOTHBOrasa, MNOJy4eHUe, coOupaHue,
pacrio3HaBaHHUE U U3yUEHHUE CBOIHCTB YIIIEKUCIIOTO rasa, MPOBENeHNEe KAaUeCTBEHHBIX PEaKIIMid Ha
KapOOHAT W CHJIMKAT-MOHBI W HM3Y4YCHHE INPU3HAKOB WX IPOTEKAHUs, O3HAKOMJICHHE C
NPOAYKLMEH CHJIMKATHOH NPOMBIIIJIEHHOCTH, PELISHHE 3KCIEPHUMEHTANbHBIX 33/1a4 IO TeMe
«BakHelue HeMeTaIbl U UX COEAUHEHUS.

MeTajliibl M HX COeIHMHEHHUS



OOmiast xapakTepUCTHKAa XHWMHYECKHUX JJIEMEHTOB — META/UIOB HAa OCHOBAHUU HX
nojoxenus B [lepuoauueckoil cucreme xuMmuieckux 3aemeHToB [[. 1. Menneneesa u ctpoeHus
atomoB. CtpoeHue MeTanjoB. MeTannuueckas CBA3b U MeTalJMyYecKas KpUCTaIJINYecKast
peméTka. DJIEKTPOXUMHYECKUN pPsii HampsDKeHUH MeTauioB. Pu3nueckue U XUMUYECKUE
cBoticTBa MetaiuioB. O0mue crocodsl moaydeHus: MeTaioB. [IoHATHE O KOPPO3UM METAJUIOB,
OCHOBHBIE CITOCOOBI 3aLTUTHI HX OT KOppo3uu. CIuiassl (CTasb, UyTYH, NIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY W MPOMBIIIJICHHOCTH.

IMenounsie MeTamnel: nojgoxkeHue B [lepuonnueckon cucTeMe XMMUYECKUX 3JEMEHTOB /.
H. Menneneesa, CTpOEHHE UX aTOMOB, HaxOxieHue B npupone. Pusnueckue U XUMHYECKUE
cBOICTBa (Ha mpumepe HaTpus U Kaimusi). OKCUABI U THAPOKCUIBI HATpUs 1 Kanus. [IpumMeHeHue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHU.

Illenoyno3emMenpHble MeETAIBl MarHui W Kanpluil: nonoxenue B Ilepuogmyeckon
cucreme xumuyeckux syneMeHTOB J[. M. MeHneneeBa, CTpOeHHME MX aTOMOB, HaXxOXXKICHUE B
npupoae. Pu3nyeckrue U XUMHYECKHE CBOWCTBA MAarHus W Kajblius. Baxuelne coequHeHUs
KabIus (OKCUA, THAPOKCH, con). JKECTKOCTD BOIBI U CITOCOOBI €€ YCTPaHEHHSI.

AmomuHuil: nonoxxenue B Ilepuonudeckoil cucteme xumuueckux snemeHtos [[. H.
Menneneesa, CTPOCHHE aTOMa, HaxOXAeHHUE B mpupone. Pusnyueckre U XMMUYECKUE CBONCTBA
AMOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCU/IA ATFOMUHUS.

Keneso: nonoxenue B Ilepuonuueckoil cucreMe xumudeckux synemeHtoB /[ H.
Menneneesa, CTPOCHHE aTOMa, HaxOXACHHUE B mpupone. Pusnueckre U XMMUYECKUE CBONCTBA
xkeneza. Oxcumel, rugpokcunasl U conu skenesa (1) u skenesa (III), ux cocras, cBoWCTBA U
MOJIy4EeHHE.

Xumuueckuii IKCHEPUMEHM:

O3HAKOMJICHHE ¢ O0pa3laMHd METaJJIOB W CIUIABOB, HMX (PU3UYECKUMH CBOIHCTBaMH,
U3yUYEHHE PEe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BAHHE BUIAECOMATEPHAJIOB),
0COOEHHOCTEH B3aUMOIESHCTBUS OKCHIA KAJIbLUS U HATPHUS C BOAOH (BO3MOXKHO HMCIOJb30BAHNE
BU/ICOMATEPHAJIOB), HMCCIEIOBAHUE CBOMCTB JKECTKOW BOIBI, MpOLECCa TOPEHMs JKene3a B
Kuciopone  (BO3MOXKHO  HCIOJB30BAHHE  BUIEOMATEPUANIOB), TMPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMii Ha MOHBI, MAarHUs, KaJbIVs, aFOMUHUS, ITUHKA, kene3a (1) u xenesa
(III), menu (II), HaGMrOIeHME W OMKCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPUS,
KaIusg W KaJublusl (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPUAIIOB), UCCIIEOBaHNE aM(OTEPHBIX
CBOMCTB I'HAPOKCUIA ATFOMUHUS U THAPOKCUAA LIUHKA, PELICHNE SKCIEPUMEHTAIBHBIX 3a7a4 [0
Teme « BaxkHelmne MeTaibl U UX COCIUHEHUD).

XHMHS H OKPYKa0Ias cpeaa

BemectBa 1 Marepuansl B IOBCEJHEBHON JKU3HU YEJIOBEKAa. be3onacHoe MCIONb30BaHUE
BEIIECTB U XUMHUYECKHX peakiwii B Obiry. IlepBas momolnp TpU XUMHUYECKHX OKOTax H
OTPABJICHUSX.

XUMHUECKOe 3arpsiI3HEHHE OKPY KaroIlel cpepl (MpeaenbHas JOMyCcTUMasi KOHIEHTPaLns
Bemiects, Aanee — [1/1K). Poib XuMuu B pelieHUH SKOJOTHYECKUX TTPOoOIeM.

Xumuueckuii IKCnepuMenm:

u3y4deHne o0pa3oB MaTepPHUaJIOB (CTEKJIO, CIIJIaBbl METAJIOB, OJMMEPHBIE MATEPUAIIbI).

Mesxcnpeomemmnie cesas3u

Peanusanus MeXnpeaMeTHbIX CBA3€H NMPU U3y4eHUH XUMUH B 10 Kiacce OCyLeCcTBIseTCs
yepe3 UCMHOJb30BAaHHME KakK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSTHH, Tak W TOHSATHIA,
SIBJISIFOLIIUXCS] CHCTEMHBIMU JUISL OTZEJIbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI' O LIUKJIA.

OOme ecTecTBEHHO-HAyYHbIE MOHSATHS. HAy4YHbIH (DaKT, TUMOTE3a, 3aKOH, TEOpHs,
aHanmM3,  CHHTe3,  KJacCUpUKaLUs,  MEePUOAMYHOCTb,  HAONIOJEHWE,  IKCIIEPUMEHT,
MOZIETUPOBAHNE, U3MEPEHHE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(h(EKT, TEXHOJIOTHsI, MaTePHAIbL.

®u3uka: Marepus, arToM, 3JEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKJIHJA, H30TOIIBbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, DJJEKTPUYECKHHM 3apsii, MNPOBOJHMKH, MOJYNPOBOAHUKH,
IVBIEKTPUKH, (POTOSJIEMEHT, BEINECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE BEINEeCTBAa, ras,






® yMEHIIUi OCO3HaBaTh (PU3MUECKOE W SMOLMOHAIBHOE COCTOSTHHE (CBOE M APYIHX JIFOIEH),
CTpEMSILIUICS yIPaBIATh COOCTBEHHBIM YMOLMOHAIBHBIM COCTOSTHUEM,

® CrIOCOOHBIH aIaNTHPOBATHCS K MEHSFOIIMMCS COLIMAIbHBIM, HHPOPMALIMOHHBIM M TIPHPOIHBIM
YCIIOBUSIM, CTPECCOBBIM CUTYALUSAM.

1pyooeoe eocnumanue:

® YBXKAIOLIUI TPYJ, pe3yJbTaThl CBOETO TPYAA, TPyAa APYrUX JIOAEH;

® TIPOSIBJISIFOLINIA HHTEPEC K MPAKTHUECKOMY M3YYSHHIO MPOdeCccHii U Tpyaa pa3anyHOro poaa, B
TOM UHCJI€ HA OCHOBE MPUMEHEHHUs TPEIMETHBIX 3HAHUII,

® CO3HAIIUN BAKHOCTb TPyAOMoOus, oOydeHHMs TPYyAy, HAKOIUICHHS HABBIKOB TPYIOBOU
IESTEIbHOCTH Ha MPOTSDKEHWH SKU3HU ISl YCTIEITHON MpOo(eCCHOHATBHON caMOpeau3aliy B
POCCUICKOM O0IIECTBE;

® VYYACTBYKOIIMH B pEIIEHWH TNPAKTUUECKUX TPYIAOBBIX Jen, 3agad (B CEMbe,
001meo0pa3oBaTeNIbHOW OpraHU3allH, CBOEH MECTHOCTH) TEXHOJOTHYECKOW M COLHAbHOU
HAIPaBJIEHHOCTH, CHNOCOOHBIH WHHULHUUPOBATh, IUIAHUPOBATh U CAMOCTOSITENIbHO BBIMIOIHATH
TaKOro poja AeATENbHOCTD;

® BBHIPAKAIOIIMNA TOTOBHOCTH K OCO3HAHHOMY BBIOOPY M TOCTPOSHHUIO HWHAWBHUAYAJIBHON
TpaekTopuu OOpa3oBaHUS W JKU3HEHHBIX IUIAHOB C YY€TOM JIMYHBIX W OOIIECTBEHHBIX
UHTEPECOB, MOTPEOHOCTEH.

DKono2uveckoe 6ocnumanue:

® TIOHMMANIIUN 3HaueHHe W MIOOAJBbHBIA XapakTep SKOJIOTHYEeCKHX mpodieM, myTedl Hx
pelLIeHns, 3HaYeHUE SKOJIOTHIECKOH KyJIbTyphI HeJIOBEeKa, O0IIeCTBa,

® CO3HAINUII CBOK OTBETCTBEHHOCTh KaK TPaKOAaHWMHA W MOTPeOUTENs B  YCIOBHSX
B3aUMOCBSI3U IPUPOIHOMN, TEXHOJOTUYECKON U COLIMAIBHOMN CPEeN;

® BHIPAKAIOILMI aKTUBHOE HEMPUATHE ACUCTBUN, IPUHOCAIINX BpeX NPUPOAE;

® OpHUEHTUPOBAHHBII Ha IPUMEHEHNE 3HAHUI €CTECTBEHHBIX U COLMANbHBIX HAyK JUI pEeLIeHUs
3ama4 B 00JIaCTH OXPaHbI IPUPO/BI, TUNIAHNPOBAHUS CBOHMX IOCTYNKOB M OLEHKH UX BO3MOXKHBIX
MOCJIEACTBUI Il OKPY KaroLIel cpenbl,

® VUYACTBYIOIIUM B IMPAKTUYECKOH MAESATENBHOCTH HKOJOTMYECKOW, MPUPOAOOXPAHHON
HaIpaBJIE€HHOCTH.

L{ennocmu nayuno2o no3nanus:

® BBHIPAKAIOIINN [MO3HABATENIbHBIE WHTEPECHl B PA3HBIX MPEIMETHBIX O0JACTAX C yUETOM
WH/IMBUAYAJIBHBIX HHTEPECOB, CIOCOOHOCTEH, JOCTIKEHHIA;

® OpHECHTHUPOBAHHBI B [EITEIPHOCTH Ha HAy4Hble 3HAHMA O TPUPONE U OOIIECTBe,
B3aMMOCBS35IX YEJIOBEKa C MPUPOAHON U COLMAIbHON CPeNou;

® Pa3BUBAOILMIN HABBIKU MCIIOJNb30BAHUS PA3JIMUYHBIX CPEICTB O3HAHMS, HAKOIIEHUS 3HAHUN O
MHUpe (SI3bIKOBAasl, YHTATENbCKAs KYJbTYypa, AESITEIBHOCTh B WH(POPMALMOHHOH, ImdpoBoit
cpene);

® JIEMOHCTPHUPYIOIIMIA HAaBbIKM HAONIONEHWH, HAKOMJIeHUs (DaKTOB, OCMBICIEHHUsS] OIbITa B
€CTeCTBEHHOHAYYHOH U T'yMaHUTapHON 00NACTSIX MO3HAHUS, UCCIIEIOBATENbCKOMN eI TETbHOCTH.

2.2. ®OPMbBI OPTAHU3ALNHA OBPA3OBATEJIBHOI'O ITPOLECCA.

OcHoBHOW (opMOH oOpraHu3alMu y4eOHOro mpomecca SIBISETCS YPOK B PaMKax KIIaCCHO-
ypouHoii cucrembl. OOmme ¢Gopmbl opraHuzanuu OOyuYeHHs: WHAWBHAYyaJbHAs, IapHas,
IPYINOBasi, KOJUIEKTHUBHAsA, (DPOHTANbHAS, KOTOpPbIE PEATU3YIOTCS Ha YpPOKE, B MPOEKTHO-
uccienoBarelbckoll padore, Ha ceMuHapaxX, KOH(QEPEHLUSX, SKCKYPCHSIX, NMPHU MPOBEACHUU
7a00PaTOPHBIX OIMBITOB U MPAKTUYECKUX paboT.

Tumbl ypoKOB: YPOKH «OTKPBITHS» HOBOTO 3HAHMS, YPOKH OTPaOOTKH yMEHUH U peduiexcuy,
YPOKH O0IIEMeTON0IOTNUECKON HAIIPABICHHOCTH,; YPOKHU Pa3BUBAOLIETO KOHTPOJIS.

BosmorkHa nmucraHumonHas popma o0yUeHHs.

2.3. BUJAbI YYUEBHOU JEATEJBHOCTH.



CocraBneHne OTBETOB MO IUIAHY (ONMCAHHWE MPOCTOrO BEILIECTBA, OMNMCAHHE CJIOXKHOTO
BELIECTBA, ONUCAHME XHMMHYECKOTO MPOU3BOACTBA, ONUCAHUWE THIA XUMHYECKOH CBS3H,
XUMHYECKOTO YPaBHEHUS M T.J.); COCTaBJICHHWE 3alMCH W pPELUICHHe PpacueTHBIX 3aiad;
(opMHUpOBaHHE YCTHBIX OTBETOB C HCIIOJNb30BAaHHEM TAOJNUYHBIX IAaHHBIX, HANHCAHUE U
IIPOBENICHUE JTa0OpaTOpHBIX, MPaKTHYeCKHUx paboT 1o WHCTPYKLUH, OINHUCaHUE
NPEANONIaraéMbIX XUMUYECKUX CBOHCTB BELIECTB, OMMUPAsICh HA CTPOCHUE BEIECTBA U HAOOOPOT;
NPOBENEHNUE XMUMHYECKHX SKCIIEPHMEHTOB, COOJIONCHHE TEXHHKH O€30MacHOCTH B KaOHHETe
XMMHH U TPHU MPOBENCHUHN 3KCHEPUMEHTOB, MCIOIb30BAHUE KOMIBIOTEPHBIX TEXHOJIOTUH MpPH
BBINIOJIHEHUH KJIACCHOTO M AOMAIIHErO 3aaHus; BIaJIeHUEe XUMHYECKUM SI3bIKOM B ITMCbMEHHON
1 YCTHOH peuH.






