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AHHOTanums K paboueii mporpamme
y4eOHOTO npeaMeTa « XUMUSD)

PaGouass mporpamMma yudeOHOro mnpeamera «XuMUS» O005S3aTeIbHONW MpeIMETHOW o00iacTu
«EcTecTBeHHO-Hay4HbIE IPEIMETHD pazpaboTaHa B COOTBETCTBUH C MyHKTOM 18.2.2 ®I'OC OO0, ®OIT
00O, OPII yyebHOTrO MpeameTa «XUMUs» U peanusyercs 2 roaa B 8-9 kiaccax.

Pabouas mporpamma pa3paboTaHa yduTelIeM B COOTBETCTBHH C IOJOKEHHEM O paboumx
IporpaMMax M ONpEeNeNseT OpraHu3alUi0 O0pa30BATENbHOM NEATEIPHOCTH YYHUTEJIEM B IIKOJE II0
OTIpeICIICHHOMY Y4eOHOMY MIPEMETY.

Pabouas nporpamma yueOHOro npeamera siBisercs yacteio OOIT OO0, onpenenstomeii:

- IJITAHUPYEMbIE PE3YJIbTaThl (JINYHOCTHBIE, METAIPEAMETHBIE U IIPEAMETHBIE);

- cofiepKaHue;

- TEMaTUYECKOE IIJIAHUPOBAHUE C YKa3aHMEM KOJMYECTBA aKaJEeMUYECKHX 4acOB, OTBOJUMBIX Ha
OCBOEHHUE Ka)/I0M TeMbI, B TOM YHCJIE C YU€TOM paboueil mporpaMmbl BOCIIUTAHUS.

PaGouass mporpamma o0OCyXJAeHa W TPUHATA PELUICHUEM METOAMYECKOTO OOBEIUHEHUS U
COTJIacOBaHa 3aMECTHUTENIEM AMPEKTopa Mo ydeOHo-BocmuTaTenbHOM padore MBOVY IlonuTtotnensckoi
coll.
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MNOACHUTEJIbHAS 3AIINCKA

[IporpaMMa Mo XUMUM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHHUS COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON MpPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrapieHHbix B ®I'OC 00O, a Takke Ha OCHOBE (eaepalbHON pabodeil mporpaMMbl
BOCIIUTAHMS U C YYETOM KOHLEMIMU MPEnoJaBaHus yueOHOro mpeamera « XuMus» B 00pa30BaTEeIbHBIX
opranuzanusax Poccuiickoit @enepannm.

[TporpamMma Mo XxumuH AaéT MPEICTABICHHUE O LENIX, 00Iel cTpaTerui 00y4eHus, BOCTUTAHUS U
pa3BUTHSA OOYYAIOIIMXCS CPEICTBAaMU y4eOHOro MpeAMeTa, YCTaHaBIMBAET 00s3aTeIbHOE MPEAMETHOE
coJiepaHue, MpeyCMaTPUBAET paclpeesiCeHHe ero Mo KiaccaM U CTPYKTYPHpPOBAaHME IO pasjesiaM U
TeMaM MpOrpamMmbl IO XHMHH, OIPEAENSeT KOJIUYECTBEHHbIE U KayeCTBEHHbIE XapaKTEPUCTUKH
COACpKaHud, PCKOMCHAYCMYIO IIOCJICAOBATCIBHOCTh HU3Y4YCHHA XUMHUH C y‘-IéTOM MCXKIPCIMCTHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Y4YeOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydarouuxcs,
OTpesesiieT BO3MOKHOCTH TpeaMeTa ISl peain3aiuid TpeOOBaHUM K pe3ysibTaraM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHOI MporpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a TakKe TpeOOBaHUN K
pesynbrataM OOydYeHHsT XMMHH Ha YpOBHE IeJied W3Y4YCHHS MPEAMETa W OCHOBHBIX BHUJOB Y4eOHO-
M03HABATENIBHOM IEATEILHOCTH 00YUaIOIErocs 0 OCBOCHUIO YUeOHOTO COIePKAHMS.

3HaHHWE XHMHUHU CIY>)KUT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHHUS O00ydalOMIerocs, €ro
MIPEJICTABJICHU O MaTepHallbHOM €AMHCTBE MHpA, BAXHYIO DPOJb HUIpailoT (GopMupyemble XUMHEH
IpeACTABJICHUA O B3AUMOIIPCBPALICHUAX SHCPTHUU U 06 9BOJIIOLMHA BCUICCTB B IIPUPOAC, O MMYTAX PCHICHUA
IJI00aNBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, YHEPreTHUECKOM, MUILEBOM U
9KOJIOTHYECKOM 6€30MacHOCTH, MPOOIEM 31paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanm3aliiii BO3MOXHOCTEH I CcaMOpa3BUTHS W (HOPMHPOBAHHS KYJIbTYPBI
JUYHOCTH, €€ 001el u GyHKIIMOHATBLHOU IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUS M TBOPYECKHUX CIOCOOHOCTEH O0O0ydJarommxcs,
HABBIKOB WX CaMOCTOSITEIbHON y4eOHOW AeSTeIbHOCTH, SKCIEPUMEHTAIbHBIX U MCCIEI0BATENbCKUX
YMEHUH, HeOOXOAMMBIX KaK B TIOBCEHEBHOM KHU3HH, TaK U B IPOPECCUOHATLHOMN 1A TEIbHOCTH;

3HAKOMHUT €O CHEIU(PUKOI HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO B3TJIsSAa Ha
CAUHCTBO IMPUPOABLI W YCIOBCKA, ABJISACTCA OTBCTCTBCHHBLIM 3TAallOM B q)OpMI/IpOBaHI/II/I €CTECTBCHHO-
HAy4YHOM rpaMOTHOCTH 00yUaIOIUXCS;

croco0cTByeT (hOPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPHUPOJIE, K YeIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa3oBaHHe 00YYarOIIHXCS.

JlaHHBIE HANpaBJICHHUS B O0OYYCHUH XUMHH 00ECIIEUHBAIOTCS CIIEU(UKON COAep)aHUs YIeOHOTO
MpeMeTa, KOTOPBIi SBISETCS MeIaroruuecku afanTUPOBAHHBIM OTpaskeHHeM 0a30BOI HayKd XMMHUU Ha
ONpeNIeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00mero oOpa3oBaHHs OpPHUEHTUPOBAH Ha OCBOEHHUE
00y4JalIMMHUCS CHCTEMBI TEPBOHAYATIBHBIX TOHSATHH XUMHH, OCHOB HEOPraHMYECKOH XUMHUU H
HCKOTOPBIX OTACIBHBIX 3HAYUMBIX HOHATHH opraHqucxoﬁ XUMHH.

CtpykTypa comepKaHus MPOrpaMMbl IO XUMHUH chOpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOAX0/a K
e€ m3yuennro. CoaepikaHne CKIAIbIBACTCS U3 CUCTEMBI MMOHATUNA O XUMHYECKOM JIEMEHTE U BEIIEeCTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BAHBI 0 MPUHITUITY
MOCJIeIOBATEIILHOTO Pa3BUTHI 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEICTABICHUA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUCHUA O CTPOCHUU aTOMA U XUMHUYECKOUI CBA3H,

— MpeCTaBICHUN 00 3NIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PaCTBOPAX.

TGOPCTI/I‘-ICCKI/IC 3HAHUA  PACCMATPUBANOTCA Ha OCHOBC OMIINPUYICCKU MOJIYUYCHHBIX )41
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIIEOBATEILHO OT OJHOTO YpPOBHA K JIPYTOMY, BBIIIOJIHSAS
GyHKIMKM OOBSICHEHHS W TPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXXHOCTEH IPAKTUYECKOTO
MPUMEHEHUS U TIOJTyUEHUs] U3y4aeMbIX BELIECTB.

OcBoeHme mporpaMmbl 0 XUMHUH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEJICTABICHUS O XUMHYECKOM
COCTaBJISIOLIEH HAYYHON KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOTO OTHOILIEHUS K
Hay4YHOMY 3HAHHUIKO U MCTOJAaM IIO3HAHUA B HAYKC. I/I3yquHe XUMHU TNPOUCXOIUT C IMPUBJIICUCHUCM
3HaHUHN W3 paHee M3YYCHHBIX Y4eOHBIX mpeameToB: «OKpykarommii Mup», «buonorus. 5—7 kmacce» u



«Du3uka. 7 Kiaccy».

[Ipy wW3yyeHHM XUMHH MPOUCXOTUT (OpMHUpOBAHHE 3HAHMM OCHOB XMMHMYECKONM HayKH Kak
00JacTH COBPEMEHHOTO eCTECTBO3HAHWS, MPAKTHUYECKOW EATEIHHOCTH YeJOBEKa M KaK OJHOTO U3
KOMITOHEHTOB MHPOBOM KyJbTYphl. 3ajadya y4yeOHOro mHpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI
XUMHYECKHX 3HAaHUH — BaXHEWIIUX (aKTOB, TMOHATHH, 3aKOHOB U TEOPETHUUYECKHX TOJOKEHUH,
JOCTYHHBIX 0000IIEHNI MHPOBO33PEHUECKOr0 XapakTepa, si3blka HAayKH, B NMPUOOHICHMH K HAyYHBIM
METOJIaM TIO3HAHUS TPU HM3yUYCHUHU BEIIECTB M XUMHUYECKUX PEAKIUi, B (POPMUPOBAHUU U Pa3BUTHH
MO3HABATENIbHBIX YMEHUN M UX MPUMEHEHUU B y4eOHO-IIO3HABATEIbHONW M y4eOHO-UCCIIE0BATEIbCKOM
JeSTeIbHOCTH, OCBOCHUU TIPAaBHJI 0€30MaCHOTO OOpAICHHSI ¢ BEIIECTBAMH B IIOBCEIHEBHOM KU3HHU.

[Ipu u3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaKHOE 3HAUCHUE MTPHOOpETH
TaKue Lelu, Kak:

— (dopMmupoBaHHEe MHTEIUIEKTYaJbHO pa3BUTOM JHUYHOCTH, TOTOBOM K CamMo000pa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIPHOMY MPHHSITHIO PEIICHUH, CIMOCOOHOW aIanTHUPOBAaThCS K OBICTPO
MEHSIFOLUIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyYeHHs HAa CHUCTEMATHYECKOE MPHOOIIEHHWE OOyYarommxcs K
CaMOCTOSITENIbHOM MO3HABaTEJIbHON JEsTeNbHOCTH, HAay4YHBIM METOJIaM IO03HaHUs, (HOPMHUPYIOIIUM
MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— obecrieyeHHe yCIOBUM, CHOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYYalOUIMMHCS — OMbITa
pPa3HOOOPA3HOW NIEATENHHOCTH, TIO3HAHHMS ¥ CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE ISl PA3JIMYHbIX BUJOB JIEATEIbHOCTH;

— ¢opmupoBanue o0mEeil PyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHUCIIE
YMEHHH OOBSICHITH U OLIEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUPA, UCIIOJIb3YS 3HAHUS U OMBIT, OJyUYEeHHBIE
MpU U3YYCHUH XUMUHU, MPUMEHITh UX MPU PEIICHUH MpOoOJeM B MOBCEIHEBHOM XU3HU U TPYHAOBOM
JeSATEIbHOCTH;

— (dopmupoBanue y 00ydYarOIIUXCS TYMaHHUCTUYECKHX OTHOIICHUH, TMOHMMAaHUS IICHHOCTH
XUMHUYECKHX 3HAHWM JJs BBIPAOOTKU KOJOTHYECKH Ie1ecOo00pa3HOro MoBeleHUs B OBITY U TPYJIOBOM
JIEATEIIbHOCTHU B LEJIAX COXPAHEHHUS CBOETO 30POBbS U OKPYXKAIOIIEH TPUPOIHON CPEIbL;

— pa3BUTHE MOTHUBAIUU K OOYyYEHHIO, CITIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIUTaHHUIO Ha
OCHOBE YCBOCHHS OOIIEYEIIOBEYCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOPWIS H
HaMpPaBJIEHHOCTH JAJIbHEHUIIET0 00yUYeHUsI.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX IS HM3yYEHUS XWMHUU Ha YPOBHE OCHOBHOTO OOIIEro
obOpasoBanus, coctabysieT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Heeno), B 9 kimacce — 68 yacos (2
yaca B HEJIEIIO).

IINIAHUPYEMBIE PE3YJBTATHI OCBOEHUS ITPOTI'PAMMBI ITO XUMHWU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMUHOCTHBIE PE3YJIBTATDI

JIMuHOCTHBIE PE3yNIbTAaThl OCBOCHHS ITPOrPAMMBI OCHOBHOT'O 00IIEro 00pa30BaHMsI JOCTUTAIOTCS B
X07ic OOy4YeHHsS XUMHUHM B €IUHCTBE Y4YeOHOW M BOCHHUTATEIBHOM MAEATEIBHOCTH B COOTBETCTBUHU C
Tpa)II/IHI/IOHHBIMI/I pOCCHfICKPIMH COHI/IOKYJ'IBTypHBIMI/I nu )IYXOBHO'HpaBCTBeHHI)IMI/I OEHHOCTAMU,
MPUHSATHIMU B OOIIECTBE MPABUIIAMU M HOPMaMHU ITOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOPA3BUTHS U COIMATH3AIMH 00yYaFOIIHXCSL.

JIMYHOCTHBIE PE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATBHCS CHUCTEMOMN
IIO3UTUBHBIX IICHHOCTHBIX OpHeHTaHI/Iﬁ nu paCIHI/IpeHI/Ie OIlbITA ACATCIBHOCTHU HA e OCHOBE, B TOM 4YHCJIC B
YaCTHU:

1) naTpuoTHYECKOr0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOLICHUSA K OTCYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIICAMIO, TOHUMaHMs 3HAYCHHUS XMMHYCCKONH HAYKH B KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOH MHQOpPMALUEl O TepeloBbIX [TOCTH)KEHUSX U OTKPBITHUSX MHpPOBOH U
OTEYECTBEHHON XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rpaskKAaHCKOr0 BOCTIMTAHUS:

MPEJCTAaBICHHS O COIMAIBLHBIX HOPMAxX M MPaBHIIaX MEKINYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE,
KOMMYHUKATHBHONH  KOMIIETCHTHOCTH B  OOIIECTBEHHO TIOJIC3HOH, y4eOHOHMCCIIEI0BATEIbCKON,
TBOPYECKON W JAPYTrUX BUAAX AESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW IEATCILHOCTH



IpU BBINOJHEHUU Y4YEOHBIX, IMO3HABATEIBbHBIX 3a/1a4, BBIIOJHEHUHM XHUMHUYECKHX OSKCIIEPUMEHTOB,
CO3/IaHMM Y4YEOHBIX NMPOEKTOB, CTPEMJIEHUS K B3aMMOIOHHMMAaHHMIO U B3aUMOIIOMOILIHU B IPOLECCE ITOMN
yueOHOI /1eATeNIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE TOBEJCHHME U IOCTYNKH CBOMX TOBAapHIIEH C
MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBUNA TOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHNSA:

MHUPOBO33PEHYECKUE TPEIACTABICHUAA O BEINECTBE M XMMHUYECKOM PEaKLUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU M COCTABJISAIOIIME OCHOBY Il IOHMMAHMSI CYyIIIHOCTH Hay4yHOU
KapTUHbl MHUpPA, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS HPUPOABI, B3aUMOCBS3AX
YeJI0BEKa C IPUPOAHOU CPENON, O POJIM XUMHUH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

[I03HABATENIbHbIE MOTHBBI, HAIIPABJICHHBIE HA [10JIy4Y€HHE HOBBIX 3HAHUH 110 XUMHHU, HEOOXOIUMbIE
i OOBSICHEHUS HaONIONAaeMBIX TPOLECCOB U  SBJICHUH, I03HABATEIbHOH, WH(OPMAIIMOHHONH U
YUTATENIbCKOM KyJIbTyphbl, B TOM YHUCIIC HABBIKOB CaMOCTOSITEIbHOH pabOThl ¢ yuyeOHBIMH TEKCTAMHU,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPEICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHI0O U IIO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOCKTHOM M HCCIIEOBATEIBCKON JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHILIEM;

4) hopMupoOBaHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHUE LICHHOCTHU >KU3HHM, OTBETCTBEHHOI'O OTHOILCHHSA K CBOEMY 3J0POBBIO, YCTAHOBKHM Ha
3I0pOBBII 00pa3 KHU3HH, OCO3HAHWE IOCIEACTBUI W HENpPUATHE BPEIHBIX MPUBBIUEK (yHOTpeOseHus
QJIKOT0JIsl, HAPKOTUKOB, KypeHUs1), HEOOXOAUMOCTH COOJIIOZCHUs TpaBUJl 0€30MaCHOCTH MIPU OOpallleHuu
C XUMHUYECKUMH BEUIECTBAMU B OBITY U pealbHOM KU3HH;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTHYECKOMY M3YUYECHHUIO Ipodeccrii ¥ Tpyda pa3InyHoOTo poJia, YBaKEHUE K TPYAY U
pe3ysbTaTaM TPyAOBOM IEATENbHOCTH, B TOM YHWCJIE HA OCHOBE INPUMEHEHUS NPEIMETHBIX 3HAHHUU II0
XMMHHU, OCO3HAHHBIN BHIOOP WHAMBHIYaJIbHON TpPAaEGKTOPUH MPOJOIDKEHHS OOpa3oBaHHUA C YUYETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
YCHEWHON MNpoPecCUOHANbHON JAEITEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTb
a/lalITUPOBATHCS B MPO(ECCHOHANBHOM cpefe;

6) 9KOJIOrNY€ECKOT0 BOCTTUTAHUS

HKOJIOTHYECKH 11€7ecO000pa3HOe OTHOLIEHHUE K NMPHPOJIe KaK UCTOYHMKY JKU3HU Ha 3emile, OCHOBE
e CylIecTBOBaHMSA, NMOHMMaHUE IIEHHOCTH 3/0pOBOrO M 0€30MacHOro o0pa3a >KW3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (DU3MUYECKOMY M IICUXHYECKOMY 3/I0pOBbIO, OCO3HAaHHE LIEHHOCTH
coOo/IeHsT TpaBWJI 0E30MacHOTO TMOBEACHHS TpU paboTe C BEIIeCTBAMH, a TaKKe B CHUTYaIHsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

CMOCOOHOCTH TPUMEHSATh 3HAHUS, MOJTydaeMble NMPH HM3YYEeHUHM XUMMH, U1 pelieHHs 3ajad,
CBSA3aHHBIX C OKPY’KAIOIIEH NMPUPOJHON CpemoM, Ui MOBBIIIEHUS YPOBHS 3KOJOTHYECKOW KYJIBTYPBI,
OCO3HaHMA TIJIO0ATBHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM U IMyTed WX pelleHUs MOCPEICTBOM
METOJIOB XHMMHH, 3KOJOTHYECKOTO MBINUICHHs, YMEHHsSI PYKOBOJICTBOBATHCS WM B IIO3HABATENIbHOM,
KOMMYHHUKaTUBHOW U COLIMAJIbHON MIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampeIMETHBIX pe3yJNbTaTOB BBLACISAIOT 3HAYMMble U1 (OPMHUPOBAHUS
MHPOBO33pEHHUs O0IlleHAyUHbIe MOHATHUS (3aKOH, TEOPHsl, MPUHIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOLECC,
HKCHEPUMEHT M JIpyroe.), KOTOpble HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX INpenMeTax Hu
MO3BOJISIIOT HA OCHOBE 3HAHUN M3 3TUX MpPeIMeTOB (pOpMHUPOBATH MPEACTaBICHHE O LEIOCTHOW HAyYHOU
KapTMHE MHpa, W YHHUBepcaJbHble Yy4yeOHble JEHCTBHUS (IIO3HABaTENIbHBIE, KOMMYHHUKATHUBHBIE,
peryJsaTHBHBIE), KOTOpble o0OecrnedynBaoT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIbHOMY
TUTAHUPOBAHHIO U OCYILECTBICHUIO YUEOHOMU EATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHUBEPCAJbHbIE YUeOHbIe 1eCTBHS

ba3oBble Jlornyeckue 1eHCTBHA:

YMEHHUS MCIIONB30BAaTh NMPHUEMBI JIOTHYECKOTO MBIIUICHUS NPU OCBOCHUM 3HAHWMW: PACKPBIBATH
CMBICII XUMHYECKUX MOHATUH (BBLAEIATH MX XapaKTEpHbIE NPHU3HAKU, YCTaHABIMBAaTh B3alMMOCBSA3b C
APYTUMH TOHATUSMH), HCIOJIB30BaTh MOHATUSA AN OOBACHEHMs OTICIBHBIX (DAKTOB M SBICHMH,
BBIOMPATh OCHOBAHUS U KPUTEPUU AJIS KIACCU(PUKAIMH XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKIINH,
yCTaQHaBJIMBaTh IMPUYUHHO-CIECICTBEHHBIE CBA3M MEXKAY OOBEKTaMH H3yY€HUs, CTPOUThH JIOTHUECKUE



paccyxaenust (MHIyKTUBHbIC, J€AYKTUBHBIE, 10 aHAJIOTUH), 1€71aTh BEIBOABI U 3aKITIOYCHUS;

yMEHHE TPUMEHSATh B IIpollecce IMO3HAHUS MOHATHUA (IIPeIMETHbIE M METallpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIH, HCIIOIb3yEeMbIE B XHMHH, TPEOOPa30BhIBATH MIUPOKO MPUMEHSIEMbIC
B XMMHH MOJEJIbHBIE MPEACTAaBICHUS — XMMHUYECKUN 3HaK (CUMBOJI AJIEMEHTA), XUMHU4eckast Gpopmyia u
ypaBHEHHE XUMHUYECKOW peakluu — TMpH PEHICHHH Y4eOHO-TIO3HABATENBHBIX 3a/ady, C Y4ETOM 3TUX
MOJICJIBHBIX TPEJCTABICHUN BBISIBIATE M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU H3y4aeMbIX
OOBEKTOB — XHMHYECKHX BEIIECTB W XHMHUYCCKHX pPEaKIHid, BBIIBISITH OONIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBS3H U IPOTUBOPEUNS B U3y4aeMbIX MPOLECCAX U SIBICHUSAX.

Ba3oBble uccienoBareibCKue AeiCTBUA:

YMEHHE HUCIO0JIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI JJsi (OPMHUPOBAHHS THUIIOTE3BI IO TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYKICHUH;

npuoOpeTeHrue OomnbiTa MO0 IUIAHUPOBAHWUIO, OPraHU3AMU U MPOBEIACHUIO YUYEHUYECKHUX
9KCIIEPUMEHTOB, yMEHHME HaOII0AaTh 3a XOJOM IIPOIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €Tr0
pe3ynbTar, (GOopMyIHpoBaTh OOOOIIEHHS ¥ BBIBOABI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA,
HCCIIeIOBaHMs, COCTABIISTh OTUET O MPOJIEIaHHOM padoTe.

Padora ¢ unopmanmeii:

yMEHHE BBIOMpPATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIUIO PA3IMYHBIX BUIOB U GOpM
MpEeACTaBICHUS, MOJYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-MOMYJIApHAs JUTEpaTypa XUMUUYECKOTO
CoOJIepKaHusl, CIIpaBOYHbIE OCOOUs, pecypchl HTepHETa), KpUTHUECKU OLICHUBATh MPOTHBOPEUYUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHSATHh pPa3InyHble METOAbl U 3ampoChl MpU MOUCKE M oTOOpe HHpOpMalUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJHMMBIX JUISI BBITIOJHEHUS YYEOHBIX W TIO3HABATEIBHBIX 33]ad
OnpeAeNéHHOr0 TUMA, MNPUOOpPETeHHE OmblTa B O0JIACTH  MCHOJIB30BaHUS  HMH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUW, OBJIAJICHUE KYJIbTYpOM AaKTUBHOTO HCIIOJIb30BAHUSA PA3THUUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMpAaTh ONTUMAJbHYIO (hOpMy MpeacTaBieHHs WHGOPMALUU U
WUTIOCTPUPOBATh pelIacMble 3a7aud HECIIOKHBIMH CXeMaMH, JuarpamMMamu, JIpyruMu (popmamu
rpauKu U UX KOMOUHAITUSIMH,

YMEHHE HCIOJb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YEeOHOM M HUCCIIEN0BAaTEIbCKON
JESTENIbHOCTH WH(OPMAILIUI0O O BIMSHUM MPOMBIIIJICHHOCTH, CEIhCKOTO XO3iWCTBAa M TpaHCHOpPTa Ha
COCTOSTHUE OKPY’KaloIlel MPUPOJTHON CpeIbl.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

YMEHHS 3aJ[aBaTh BOIMPOCH! (B XO0J€ AUayiora W (WJIM) JUCKYCCHH) IO CYIIECTBY 00CYXKIaeMoit
TeMBI, (HOPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMIOTHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUsSI MPEJCTABIATh IMOJTYYEHHBIE PE3YJbTaThl MMO3HABATEIBHOM JAESITENIbHOCTH B YCTHBIX W
MMUCBbMEHHBIX TEKCTaX; JeNlaTh MPE3CHTAIMIO0 PE3YyJIbTATOB BBITIOJHEHHS XUMHUYECKOTO SKCTIEPUMEHTA
(mabopaTopHOro OIMBITa, JIa0OpaTOPHOW pabOThl TO MCCIEJOBAHUIO CBOMCTB BELIECTB, Y4eOHOTO
MIPOEKTA);

yMeHHsI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABaTEIbHOW U
HCCIIEIOBATENIbCKON AESITENbHOCTH TMPH PEUICHUH BO3HHUKAIOUIMX MPOOJeM Ha OCHOBE yd€Ta OOLIuX
WHTEPECOB M COIJIACOBAaHUS TMO3UIUK (0OCyXIeHusi, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBD»,
KOOPJHMHAIMS COBMECTHBIX JIEHCTBHM, OMpENEICHUE KPUTEPUEB IO OIEHKE KadecTBa BBITOJTHCHHOU
paboThl U ApyTHE).

PeryasiTuBHble yHUBepCaJIbHbIC Y4eOHbIE 1eHCTBUA:

YMEHHUE CaMOCTOSITEILHO OMNpEACNsTh IEJd JEATeIbHOCTH, IUIAHUPOBATh, OCYILECTBIATD,
KOHTPOJIMPOBAaTh M MPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIBLHOCTb, BBHIOMpaTh Haumbosee
s dexTrBHBIE CIOCOOBI pelIeHNs YUeOHBIX U MO3HABATENBHBIX 33714, CAMOCTOSITEIIbHO COCTABIISTh WIIH
KOPPEKTUPOBATh MPEMJIOKEHHBIM aITOPUTM AEHCTBUI MPU BHIOJIHEHUU 33laHUN ¢ YUYETOM MOJYYEHHUS
HOBBIX 3HAHUH 00 WH3y4aeMbIX OOBEKTaX — BEHIECTBAX U PEAKIHIX, OIEHUBATH COOTBETCTBHE
MOJIyYEHHOTO pe3yjbTaTa 3asBJICHHON LE€JIW, YMEHHE MCIOJb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
MpeJiaraéMble B yCJIOBUHU 3a1aHUM.

HNPEIMETHBIE PE3YJIBTATHI

B cocTaBe mpeaMeTHBIX Pe3yIbTaTOB IO OCBOSHUIO 00S3aTEILHOTO COJICPIKAHUS, YCTAHOBICHHOTO
JTAHHOU (efepanbHON pabodeil MporpaMMO, BRIICTSAIOT: OCBOSHHBIE O0yYarOIIMMUCS HayYHbIE 3HAHUS,



YMEHHUSI ¥ CTIOCOOBI IEHCTBUH, crienuduueckue i MPeAMETHON 00macTu «XUMHS, BUABL ACSITEIbHOCTH
[0 TOJYYEHHIO HOBOT'O 3HAHMSI, €r0 MHTEPIpEeTaliy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy oOyuenus B 8 kijiacce npeaMeTHble pe3ybTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpaXKaTh
c(OPMHPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUH:

® pPacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT,
MPOCTOE BEHIECTBO, CJOXKHOE BEHIECTBO, CMeCh (OZHOpPOAHAS U HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAS aTOMHAash M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIEeCTBa, MOJIb, MOJSpHas Macca,
MaccoBasi J10JIsI XUMUYECKOI0 AJIEMEHTa B COCTMHEHUH, MOJISIPHBIM 00bEM, OKCHUJ, KUCIOTa, OCHOBaHUE,
COJTb, AJIEKTPOOTPUIIATEILHOCTD, CTEIICHb OKHMCIICHUS, XUMUYECKasl PeakIus, KIacCUPUKALUS PEaKIIHA:
peakuuu COEIWHEHUS, PEeaKUUU pa3jIokKEHUs, pEeaklUd 3aMElIeHUs, peakuuu OOMeHa, HK30- U
SHAOTEPMHUYECKUE PEAKIUHU, TEIUIOBOM 3(PQeKT peakmuu, sapo aroma, SIEKTPOHHBIA CIIOW aroma,
aTOMHas opOuTanb, paguyc aromMa, XUMHUYECKas CBs3b, MOJIAPHAS W HEMOJIApHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KATHOH, aHUOH, PAacTBOp, MAacCOBasl J10JIs BeleCcTBa (IIPOIICHTHAsT KOHLIEHTpAIlKs) B
pacTBope;

® JJUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHM U NMPUMEHATHh 3THU MOHATHUSA
TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHU;

® UCIIOJIb30BAaTh XMMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHHS (OpMyJ BEUIECTB U YpaBHEHUU
XUMHUYECKUX PEAKIUN;

® OIpeAensTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTENICHh OKHCICHUS
9JIEMEHTOB B OMHAPHBIX COCTUHECHUSIX, TPUHAIJICIKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCy COCTMHECHUN
o Gopmynam, BII XUMHUECKOH CBSI3U (KOBAJICHTHAS U HOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpeiBaTh cMbica Ilepumonnueckoro 3akona JI. WM. MenneneeBa: J1€MOHCTPUPOBATH
MMOHUMAHHUE TEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB XHUMHUYECKHUX DJIEMEHTOB OT HUX IOJOXKEHUS B
[lepuoanueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJICKYJISIPHOTO YUCHHS, 3aKOHa ABOTapO;

e OMHUCHIBATh M XapakTepu3oBaTh TaOimuHyio (opmy l[lepuoamueckoil cHCTEMBl XUMHUYECKHX
JJIEMEHTOB: pa3iuyaTh MOHATUSA «IaBHas noxarpynna (A-rpynma)» u «noOouHas mnoarpymnna (b-
rpynmna)», Maible W OOJbllIhe TEPUOAbl, COOTHOCUTH O0O3HAuUEHHUs, KOTOpbIEe HMEIOTCS B TaOJuIle
«Ilepmognueckass cucrema xumuueckux dsimemeHtoB [, M. MeHgeneeBay ¢ YUCIOBBIMHU
XapaKTepUCTHKAMU CTPOCHUS aTOMOB XMMHMYECKHUX D3JIEMEHTOB (COCTaB M 3apsjl sjapa, oOllee YHcio
3JIEKTPOHOB U PACIPEICIICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM);

e KJaCCU(PUIIUPOBATh XUMHUECKHUE AIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUUYECKUE PEAKIINH
(0 4KCIy U COCTaBy YYacTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TETJIOBOMY 3P PeKTy);

® XapaKTepHu30BaTh (OMHCHIBATH) OOIIHME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIACCOB,
MOATBEPKJasi OINUCAHUE TPUMEpPAMU MOJEKYJISPHBIX YpaBHEHUH COOTBETCTBYIOIIMX XHWMHUYECKHUX
pEeaKIInii;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KAaue€CTBEHHOIO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX TPEBPAIIECHUN B PA3IMYHBIX YCIOBHSIX;

® BBIYHCIISTH OTHOCUTEIBHYIO MOJEKYJSPHYIO M MOJSPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XUMHYECKOTO 3JIeMeHTa 1o GopMylie COSANHEHUS, MAaCCOBYIO JIOJIF0 BEIIECTBA B PAacCTBOpE, MPOBOAHTH
Pacy€ThI 10 YPAaBHEHHUIO XMMUYECKON PEaKITNU;

® TIPUMEHSATH OCHOBHBIC ONEPAIIMN MBICITUTEIIBHON JEATETLHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
000011IeHIe, CUCTEeMATH3AIlNI0, KJIACCU(UKAINIO, BHISBICHHE MPUYWHHO-CIEJACTBEHHBIX CBS3€H — IS
W3Y4YEHHUsI CBOMCTB BEIIECTB M XUMHUYECKHX PEAKLMH, €CTECTBEHHO-HAYYHBIE METOJABlI IO3HAHUS —
Ha0It0IeHNe, U3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peabHbI U MBICICHHBIN ),

e CIIEJIOBAThH MPABUIIAM MOJIH30BAHUS XUMHUYECKOH MOCYI0H U JIa0OpaTOPHBIM 00OPYIOBAHHEM, a
TaKKe MpaBWJIaM OOpalieHHs C BELIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMHU IO BBINOJIHEHUIO
71a060paTOPHBIX XUMUYECKUX OIBITOB TIO MOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOA H
KHCIIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB C OMpENEIEHHON MacCcOBOM JoJiell pacTBOPEHHOTO BEILIECTBA,
IJITAHUPOBAaTh W MPOBOJAUTh XMMHYECKHE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IWIEJNOYEH U
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JTakMyC, peHoIPTaIenH, METUIIOPAHXK U APYTHE).

K xonImy oOyuenus B 9 kijiacce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUMN:



® pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX MOHATUI: XMMUYECKUNA 2JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHUOH, MIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHIIATEIBHOCTS,
CTENEHb OKHUCIICHUS, XMMUYECKas peakLus, XUMHUYecKas CBsA3b, TEIUIOBOM 3(PQEeKT peakuuu, MoJb,
MOJISIPHBIA 00BEM, PacTBOP, ANIEKTPOIHUTHI, HEANEKTPOIUTHI, SJICKTPOTUTHYECKAS AUCCOLUAIMS, PEAKLIUU
WOHHOTO OOMEHa, KaTajau3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHUMblE W HEOOpaTUMbIE PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLWH,  OKHCIHUTEIb, BOCCTAHOBUTEIb,  OKUCICHHUE U
BOCCTAQHOBJIEHHE,  AJUIOTPONMs, aM(OTEepHOCTb, XHMMHYECKas CBs3b  (KOBaJIEHTHas, MWOHHa,
MeTaJuIn4yecKast), KpHCTAIMUecKasi pemiéTka, KOppO3Ws METaJUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOH
peakiuu, npeaenabHo pomyctuMas konuenTpanus [1/1K BemecTsa;

® MJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHATUNH M MPUMEHATh 3TH MOHATUA
MIPH OTIMCAHWH BEIIECTB U UX MPEBPAIICHUH;

® JCIIOJIb30BaTh XMMHYECKYIO CHUMBOJIMKY JUIS COCTaBJICHUS (OPMYJ BEIIECTB W ypaBHEHHU
XMUMUYECKHX peaKIuii;

® ONpeensaTh BaJCHTHOCTh U CTENEHb OKHMCICHHS XHMHUYECKHUX JJIEMEHTOB B COEAMHEHHSX
Pa3IMYHOIO COCTaBa, MPUHAJUICKHOCTh BELIECTB K OMPEEIEHHOMY KJIACcCy COEAMHEHUHN Mo (Gopmyiiam,
BUJ XUMHUYECKOH CBsI3U (KOBAJICHTHAs, HOHHAs!, METAIJIMUECKas) B HEOPraHMUECKUX COCTMHEHHUSX, 3apsi]]
MOHA 10 XUMHYECKOW (opmylie, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPTaHWYECKHX COCIMHEHHH,
THUI KPUCTAJUINYECKOHN PEIIETKM KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbIca [lepuoanyeckoro 3akona . M. MenneneeBa u JE€MOHCTPUPOBATH €ro
IIOHMMaHMeE: ONHUCHIBATh U XapaKTepu3oBaTh TaOnuuHyto ¢opmy llepuoanueckoil cucTeMbl XUMHYECKUX
JJIEMEHTOB: pa3iuyaTh IOHATUSA «JaBHas noxarpynna (A-rpynma)» u «nobOouHas noarpymnmna (b-
rpymnmna)», Majble 1 O0JbIINe IepUO/Ibl, COOTHOCUTh 0003HAYEHHUs, KOTOPbIE UMEIOTCS B IEPUOINYECKOMN
TabJMIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3aps[
sjipa, OOIIee YUCIIO 3JIEKTPOHOB M pACHpEeleeHHE UX IO 3JIEKTPOHHBIM CJ0SM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCJUHEHUH B IpeJliesiax MaJlblX MEpUoJIOB U
TJIABHBIX MTOATPYIII C YIETOM CTPOCHHUS UX aTOMOB;

® KJIACCU(PHUIMPOBATH XUMHUUECKHE IJIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XHMUIECKHE PEAKIINN
(o 4WCIy W COCTaBy YYacCTBYIOUIMX B PEAKIMM BEIIECTB, MO TETUIOBOMY A(PQEKTy, M0 HW3MEHEHHIO
CTETIEHEH OKUCIIEHUS] XUMHUYECKUX JJIEMEHTOB);

® XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U cHelU(UUIECKHEe XMMUYECKHE CBOWCTBA MPOCTBIX U
CIIOKHBIX BEUIECTB, IOATBEPXKAAs OIMCAaHWE TPUMEpPaMH MOJEKYJSPHBIX W HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii;

® COCTaBJISATh YPaBHEHHUS 3JIEKTPOIUTUYECKON JUCCOLMALMU KUCIIOT, EJI0Uel U COJIeH, MoJIHbIe
U COKpaml€éHHBIE YPaBHEHUS pEeaKIii HMOHHOTO OOMEHAa, YpaBHEHHS pEaKIHi, MOATBEPIKIAIOIINX
CYLIECTBOBaHHME IT'€HETHUECKON CBA3M MEX/Yy BEIIECTBAMH Pa3InYHbIX KIACCOB;

® packpbiBaTb  CYUIHOCTb  OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEakUUil  MOCPeICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

® IPOTHO3MPOBATH CBOWCTBAa BEHIECTB B 3aBHCHMOCTH OT HX CTPOCHHS, BO3MOXXHOCTH
MPOTEKaHU XMMUYECKHUX MPEBPALICHUI B pa3IMYHBIX YCIOBHSX;

® BBIYHUCIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOT0 3JIeMeHTa 1o GopMylie COeAUHEHUS, MAaCCOBYIO JIOJI0 BEIIECTBA B PacTBOpE, MPOBOAUTH
pacuéThl 0 YpaBHEHUIO XUMUYECKOH peakinu;

e coOIOAaTh MpaBHiIa MOJB30BAaHUA XUMHUUECKOM MOCYI0M U J1abOpaTOpHBIM 000PYAOBAaHHEM, A
TaKXkKe IMpaBuja oOpallleHHs C BEIIeCTBAMH B COOTBETCTBUM C MHCTPYKLHMSIMM IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUECKUX OIBITOB TI0 TOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKHCIIOTO Ta3a);

® [POBOAWUTH PEAKIMH, MOJATBEPXKJAIOLUINE KAueCTBEHHbIH COCTaB pPAa3JUYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOIUI-, KapOoHat-, docdar-, cumukar-, cynbdar-,
TMJIPOKCUI-UOHBI, KaTHOHbl AMMOHMS M HOHBI H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIME B BOJHBIX
pacTBOpax HEOPraHWIECKHUX BEIIECTB;

® TPUMEHATH OCHOBHBIC OTIEpAIH MBICTHTEIBHON NEATETLHOCTH — aHAJN3 U CHHTE3, CPABHEHUE,
00o0111eHue, cUCTeMaTH3alluI0, BBIBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€M — U1 M3y4YeHUs CBOWCTB
BEIIECTB U XUMHUECKUX PEaKINil, €CTECTBEHHO-HAYYHBbIC METO/IbI TIO3HAHUS — HAOIIOIeHUE, H3MEPEHHE,



MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIEHHBIN).

COILEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHa4Ya/IbHbIE XMMUYECKHE MOHSATHS

[Ipeamer xumuu. Ponb XuMuu B KM3HU 4YelloBeKa. XMMHS B CHCTEME HayK. Tena M BemecTsa.
®dusnueckue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHHE BellecTB. [loHATHE O MeTojax MO3HaHUS B
xumud. Yucteie BemecTBa U cMecu. CriocoObl pa3ieNieHus: CMECEeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIeMeHThl. CHMBOJIBI XUMHUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass (opmyna. BaJeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemiecTB. OTHOcUTENbHAs aTOMHass Macca. OTHOCHUTENIbHAsE MOJEKYJsIpHas Macca. MaccoBas
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEAMHEHUU.

KonuuectBo BemectBa. Monb. MossipHas mMacca. B3auMoOCBS3p KOJIMYECTBA, MAacChl U 4HUCIA
CTPYKTYPHBIX €IHHHUII BemecTBa. Pacu€Tel mo GpopmynamMm XUMHUYECKUX COCTUHEHUH.

Puznueckrue U XUMUYECKUE SBJICHHS. XUMUYECKAsl peakuus U €€ MpU3HAKU. 3aKOH COXPAHEHMS
MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kraccudukamuss XUMUYECKHUX pPEaAKIHi (COeTuHEHUS,
pa3lioKeHUs, 3aMEILCHUsI, OOMEHa).

Xumuueckuii IKcnepumenmn:

3HAKOMCTBO C XHUMHYECKOW TOCYAOH, mMpaBuiamMu paboTel B Jjaboparopuud U mpuéMamu
oOpateHusi ¢ 1a0OPaTOPHBIM 00OPYIOBAaHUEM, W3YYCHHE W ONMCAaHUE (PU3NUECKUX CBOMCTB 0Opa3iloB
HEOpPraHUYECKUX BEIIECTB, HabOmoJeHue (u3nueckux (IUIaBIIEHWE BOCKA, TasHHUE JIbJla, pPAacTUpaHHE
caxapa B CTYIIKE, KATICHUE U KOHJICHCAIIMsI BOJIbl) M XUMHUECKUX (TOPEHUE CBEUH, MPOKATUBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICICTBHE MeJla C KHUCJIOTOW) SIBJICHHM, HaOJIOeHWe U OIMCaHUE MPU3HAKOB
IIPOTEKAHNsI XUMUYECKUX PEaKIUM (pa3iiokeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3aMMOJIEHCTBHE Kelle3a C PACTBOPOM COJIH
meau (II), n3ydyenue crnocoOoB pa3zieeHHsI CMECEH: € TOMOIIBI0 MarHUTa, (PUIBTPOBAHUE, BhITAPUBAHUE,
TUCTHIUTSIIMS, XpomaTorpadus, MpoBeJeHHEe OYHUCTKU IMOBAPEHHOW CcoNM, HAONIOJCHHE U OMUCaHHe
pe3yNbTaTOB MPOBEACHUS OMNbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHWsS] MAacChl, CO3JaHHE MoOjemei
MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

Ba:kueiinue npeacTaBuTe 14 HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucnopon — snemeHT u npocroe BemectBo. Haxoxaenue
KHCJIOpO/a B IpUpoJie, GU3NIECKUe U XUMUYECKHe CBOICcTBa (peakunu ropenusi). Okcuasl. [pumenenne
kucnopona. CrnocoObl TOMy4YeHUs KHCIOpoAa B J1a0OpaTOpUU W MPOMBIIIEHHOCTH. Kpyrosopot
Kucnopo/a B mpupoje. O30H — alIoTporHas Moau(UKaIys KUCIOPOAaa.

TemnoBoit  »ddekT XUMHUECKONM peaklud, TEPMOXMMUYECKHE YpaBHEHHs, 0JK30- U
SHIOTEPMUYECKHE peaKl. TOIUIMBO: yrojb U MeTaH. 3arpsA3HEHUE BO3[yXa, YCHIEHHE MapHUKOBOIO
s dexra, pazpyiieHne 030HOBOTO CJIOSI.

Bopmopon — snemeHT u mpoctoe BemiecTBo. Haxoxaenue Bojopoaa B mpupoze, puzndeckue u
XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHusi. KucioTsl u comu.

MonsipHblii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boga kak pactBoputens. PactBopbel.  HacelieHHblE U
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi 0Js BEIIECTBAa B PacTBOPE.
XumMuyeckue cBoiicTBa Bojabl. OcHOBaHMs. POk pacTBOPOB B IPUPOJIE U B )KU3HU YeloBeka. KpyroBopor
BO/IbI B PUPOJIE. 3arps3sHEHUE NIPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJI.

Knaccudukanmst  Heopranmueckux — coeauHeHuid.  Oxcumpl.  Knaccudukamms — oKCHIOB:
cojeoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM{QoOTepHble) U Heconeobpasyromme. Homenknatypa
okcuioB. dusznueckrue U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okcuaos.

OcnoBanus. Kiaccudukanus ocHOBaHUil: MEI0YM U HEpacTBOpUMBIe oCHOBaHUs. HomeHknatypa
OCHOBaHMI. @U3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loyueHre OCHOBaHUIA.

Kucnotel. Knaccudukamus kucnor. Homenkmarypa kucinor. duszmdeckne W XUMUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. Ilomyyenne Kucior.

Conu. Homenkuatypa coneil. @u3nuecknue u XUMU4YecKue cBoicTsa coiel. [lomyuenue conen.

['eneTnueckas cBsI3b MEXKIy Ki1acCaMu HEOPraHUYECKUX COECIMHEHUM.



Xumuueckuii IKcnepumenn.

KaueCTBEHHOE OIpeJelieHue COJEepKaHUS KUCIOpoJa B BO3AyXe, IOJyuyeHHe, coOHupaHue,
pacrno3HaBaHHe U M3yYEHUE CBOMCTB KUCIOPOAA, HAOIIOEHIE B3aMMOICHCTBHUS BEIIECTB C KUCIOPOIOM
Y YCJIOBHSI BOSHUKHOBEHMSI U MPEKpalLIeHUs] ropeHus (moxapa), 03HaKOMJIeHHE ¢ o0pa3laMu OKCHJIOB U
OMHMCAaHWE WX CBOWCTB, MOJy4YeHHE, COOWpaHUE, pAClO3HABAHWE W H3YYEHHE CBOWCTB BOJIOpPOAA
(ropenmue), B3aumMojeicTBue Bojgopoma ¢ okcugom wmeau (II)  (Bo3MOXKHO  UWCHOJIB30BaHUE
BUJICOMATEPHAJIOB), HAOIIOIeHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBAaHHE OCOOCHHOCTEH
PacTBOpPEHHUSI BELIECTB C Pa3IUYHON PACTBOPUMOCTHIO, MPUTOTOBICHHE PACTBOPOB C OIpeneaEHHON
MacCOBOH JI0JIe pacTBOPEHHOTO BEIIECTBA, B3aUMOCIHCTBUE BOJIBI C METAJJIaMU (HATPUEM M KaJIbLIUEM )
(BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEpUANIOB), HCCIEJOBaHHE O00pa3lOoB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJEHNE U3MEHEHUsI OKPACKU MHIAMKATOPOB B PACTBOpPAX KHUCIOT W HIETIOYEH,
nuzydyeHue B3aumojeiictBus okcuna menu (II) ¢ pactBopoM cepHOIl KHCIOTBI, KHCIOT C MeTalljlaMH,
peaKkiuii HeHTpaliu3aluu, MoJIy4YeHUe HEPACTBOPUMBIX OCHOBAHHM, BRITECHEHUE OJIHOIO METaJljia APYTUM
13 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BakHelne kiacchl HEOPraHUYECKUX
COCIMHEHUIN.

IMepuonuveckuii 3axkon u Ilepuoguveckass cucrema xuMuUdeckux 3jementoB /[, MH.
MenpgeseeBa. CtpoeHne arToMoB. XuMH4YeCKass CBs3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[lepBpie MOMBITKH KiIacCU(DUKAIMH XUMHUYECKUX 3JIEMEHTOB. [loHSITHE O Tpymmax CXOIHBIX
JJIEMEHTOB (IIEJIOUHbIE W IIEJI0YHO3EMEeNIbHbIE METallIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIE OKCUIBI U TUPOKCHUIBI.

[lepuonnueckuit 3akoH. Ilepuoguueckas cucrema xumuueckux sneMeHtoB [[. M. Menneneesa.
Kopotkonepuoanas u jymmHHONIepuoaHas Gpopmsl [leproandeckoil cHCTEMBI XUMHUYECKUX JIEMEHTOB /1.
N. Menpeneesa. [lepuoasl u rpymnmnbl. OuU3ndeckuii CMbICT TOPSAIKOBOTO HOMEpa, HOMEPOB NEpUOaa U
TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oouek atoMoB mepBbix 20 xumuveckux 3neMmeHToB [lepuogmueckoit cuctemnl J[. . Menneneena.
XapakTepucTuka XHMHUYECKOTo 3JIeMeHTa Mo ero mnojoxkeHuto B Ilepuogmueckoit cucreme JI. U.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS paguyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U MepUoam.

3nauenue [lepuonuyeckoro 3akona u I[lepuonndeckoil CUCTEMBl XUMHUYECKUX DIIEMEHTOB [T
pa3BUTHS HayKu U ipakThku. [. 1. MeHeneeB — yu€HbIN U Tpa)KJaHVH.

Xumuyeckasi cBa3b. KoBaneHTHas (MoJisipHas U HEMOJSPHAs) CB3b. DIEKTPOOTPULIATEIBHOCTh
XUMUYECKUX AJIeMEHTOB. MIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl okucIeHUS H
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0OpaslloB BEIIECTB METAJIOB M HEMETaUIOB, B3aUMOJICHCTBHE THUAPOKCHAA IIMHKA C
pacTBOpaMu KHUCJIOT M IIeJ0Yei, MPOBEJEHUE OIBITOB, WIIIOCTPUPYIOMIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX peakiuil (rOpeHne, peakiiuy Pa3ioKeHHs], COeTUHEHN).

Meostcnpeomemnuwie ceasu

Peanuzaius MeXnpeaMeTHbIX CBA3EH MPU U3YUYEHHH XUMHUU B § Kjlacce OCYIIECTBIIAETCS 4epe3
WCTIOTh30BaHNE KaK OOIIHNX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, SBISIIONIAXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHATHA: HAy4HbI (akT, TUIoTe3a, TEOpUs, 3aKOH, aHaJIU3,
CUHTE3, KIacCU(UKaIUs, MEePHUOJUIHOCTh, HAOIIOJCHHE, DKCIEPUMEHT, MOJCIHpPOBAHUE, MU3MEPECHHE,
MO/IETIb, SIBJICHUE.

duznka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIIbI, PaJMOAKTUBHOCTD,
MOJIEKYJa, J3JEKTPUYECKUN 3aps], BEIIEeCTBO, TeNo, 0ObEM, arperarHoe COCTOSIHHE BeIlecTBa, TIas,
(u3nuecKre BeIMUMHBI, SAMHHIIBI H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE3/161, COITHIIE.

buonorus: ¢porocunres, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIE IMOPOJBI, IMOJE3HBIE HCKOIMAEMBIE,
TOILIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTtBo M XMMHUYeCKas peakuus

Ilepnonnueckuit 3akoH. Ilepuoguueckas cucrema xumudeckux sieMeHtoB [[. M. Menneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTM B M3MEHEHUHM CBOMCTB XHMHMUYECKUX 3JEMEHTOB INEPBBIX TPEX
NIEPUOJOB, Kalus, KajgblUsl M MX COCIAUHEHUH B COOTBETCTBUM C TIOJOXKEHHUEM DJIEMEHTOB B
[Tepronnueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJbl XUMUUECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKOW PEIIETKN U BUJIa XUMUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCAILUXCA K Pa3IM4YHbIM KJIacCaM HEOPraHWYeCKHX COEIMHEHMI, TIEHeTUYecKas CBS3b
HEOpPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUECKMX pEaKIHMi [0 pa3inyHbIM MpH3HAKaM (10 YHUCIYy M COCTaBy
YYaCTBYIOUIMX B PEAKLIMU BEIIECTB, MO TEIJIOBOMY 3 (eKTy, M0 HM3MEHEHHIO CTENEHEH OKHCIICHUS
XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYAaCTHUIO KaTalu3aTtopa). DK30- U JHIOTEPMHUYECKHE
peakuuu, TEpMOXUMUYECKUE YPaBHEHUS.

[lonsiTie o ckopoct xuMHUeckod peaknuu. IloHsTHe 00 00paTUMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakiusax. [IoHsATHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusx. llonarue o kartanuse.
[lonsatne o xumuueckom paBHOBecHU. (DAKTOpBI, BIUAIOIIME HA CKOPOCTh XMMHUYECKOW pPEAKUUU H
10JIO)KEHHE XMMHUECKOTI'O PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  DJIEKTPOHHBIM  0ajaHC  OKHCIUTENIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlIeHUE YpPaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIL C
HCIIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOT0 OaaHca.

Teopust aNEeKTPOIUTHYECKON AUCCOLMALMM. DIEKTPOIIUTHI U HEANEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOU CBs3U. CTENEHb JNMCCOLUALINH.
CunbHbIe U crladble SIEKTPOIIUTHI.

Peakuuu wnoHHOrO oOMeHa. YCIIOBUS MPOTEKaHHsI pEaKIHii HOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE HOHHBIE YypaBHEHHUs peakiuil. CBoicTBa KHUCIOT, OCHOBaHMM M cOJled B CBETE
MIpe/ICTaBICHU 00 SMeKTPOIUTHUECKON Auccoruaiuu. KadecTBeHHble peakinu Ha MOHBI. [loHATHe 0
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIEISIMU KPUCTAIIIMYECKUX PEHIETOK HEOPTaHWYECKUX BEILECTB — METAJLUIOB U
HeMeTaioB (rpadura U anmmasa), CIOKHBIX BELIECTB (XJIOpUAA HATPHs), UCCIEIOBAHUE 3aBHUCHUMOCTH
CKOPOCTM  XMMHYECKOW  peakiuu OT  BO3ACHCTBHS  PAa3NUYHBIX  (PAKTOPOB, HCCIIEOBaHUE
3JEKTPONPOBOAHOCTA PAaCTBOPOB BEIIECTB, IMpOLECCa AUCCOLUMALUU KHUCIOT, IIEJI0o4Ye U coyeu
(BO3MOXKHO HCIIOJIb30BaHME BHUAEO MAaTEPUAOB), MPOBEACHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU
MIPOTEKaHUs PEaKIii MOHHOro oOMeHa (0Opa3oBaHHME OCajKa, BBIIEIECHHE Ta3a, 0O0pa3oBaHUE BOJIbI),
OTIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKUCINTENBHO-BOCCTAHOBUTENIBHBIX peakluil (TOpeHne, peaKkiuu
pa3ioKeHusl, COEIMHEHHs), paclO3HaBaHME HEOPTaHWYECKUX BEUIECTB C IOMOILIBI0 KayeCTBEHHBIX
peaKkifii Ha MOHBI, pEHIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajuibl M MX coeJUHEeHUSA

OOmiast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTEpHBIE CTENEHH
okucnenus. CtpoeHue U GU3NUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMUMHYECKHUE CBONCTBA
Ha IpuMepe XJopa (B3auMoJieiicTBHE ¢ MeTallllaMH, HeMeTallaMHy, 1ienoyamu). Xiopooaopoa. ConsiHas
KHCIIOTa, XMMUYECKHE CBOWCTBA, MOJy4YeHHE, NpUMeHeHue. [leficTBue xjopa U XJIOpOBOJIOpPOJAa Ha
OpraHM3M uesioBeka. BakHele XJI0puabl U UX HAXOKIEHHUE B IIPUPOJE.

O6mras xapakTepucTrKa 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepPHbIE
crerieHu okucineHus. CTpoeHue U (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOZa M CEpHl.
AnnorponHbie MOAU(UKAIIMK KHCIOpPOJa W Cepbl. XHMHUYECKHE CBoOicTBa cephl. CepoBoaopos,
CTpoeHue, (u3NYecKne M XHUMHUYeCKHe CBOHCTBA. OKCHIBI Cepbl KaK NPEACTaBUTENN KHCIOTHBIX
okcuioB. CepHasi KuCIOTa, PU3NYECKUE M XMMUYECKHE CBOiMcTBa (0OlIMe Kak IMpeacTaBUTENs Kiacca
KHCJIOT W crenuduueckue). XUMUYECKHE pPEeakluH, JIekKallde B OCHOBE IPOMBIIIJIEHHOrO crocoda
MOJy4YeHUs1 CepHOM KHUCIOTHI. [IpuMeHeHue cepHoil KUCIOTHL. COlM CEpPHOMl KUCIOTHI, KaueCTBEHHas
peakiust Ha cynbhaT-uoH. HaxoxneHnue cepsl U e€ COeAMHEHUH B Npupoae. XUMHUECKOE 3arpsi3HeHHe
OKpYy Karollel cpenbl COeAMHEHUSIMU cepbl (KUCIOTHBIE IOXAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),



CHOCOOBI €T0 MPeI0TBPAILCHHS.

OO6mras xapakTepucTuka 31eMeHTOB V A-rpyrimbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
CTETIEHU OKHUCIEHHs. A30T, paclpocTpaHEHHE B MpHUpoAe, (U3NYECKHEe M XHMHYECKHE CBOICTBa.
Kpyroopor azora B mpupoge. AMMHaK, €ro (U3HYECKHE M XUMHUYECKHE CBOWCTBA, MOJYYCHHE H
npumerenne. Coiau aMMOHUsS, WX (U3NYECKHME W XMUMHUYECKHE CBOWCTBA, MpuMeHeHue. KadecTBeHHAs
peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, e€ MoiydeHue, (pusmueckre U XMMHYECKHE CBONCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenmduyeckue). Mcmomp3oBaHue HUTPATOB M COJEH
aMMOHHMSI B KaueCTBE MHHEpAIbHbIX yA0OpeHud. XHUMHUYECKOe 3arpsi3HEHHE OKpYKaIoIIeH Cpelsl
COCIMHEHUSMH a30Ta (KUCIIOTHBIE JOXIHW, 3arpsA3HEHHE BO3AyxXa, MOUYBBI W BOA0EMOB). Docdop,
ajutotpornabie Moaudukanuu Gocdopa, dusnueckue m xummuueckue cpoiictBa. Oxcun dochopa (V) u
docdopHas kucnora, GU3NIECKHE U XUMHUYECKHE CBONCTBa, monydeHue. Mcnons3oBanue docdaroB B
KauecTBE MUHEPaIbHBIX YAOOPEHUN.

O6mas xapakrepuctuka meMeHToB [VA-rpynmnbl. OcoOeHHOCTH CTPOCHUSI aTOMOB, XapaKTEepHbIE
CTETEeHH OKHUCIICHUS. YTIIEpOl, aJUIOTPOIHbIe MOAUUKALIMY, PACTIPOCTPAHEHUE B IpUpoJIe, (pusnueckue
U XHMHUYecKHe cBoiicTBa. Ancopbumsa. Kpyrosopor yriaepona B mpupoge. OKcHIbl yriepoja, HX
¢u3nueckue M XUMHUYECKHE CBOICTBA, JCHCTBHE Ha JKUBBIE OPraHU3MBI, IMOJIyYeHHE U MPUMEHEHHE.
DKoJoTH4YecKre MpodsieMbl, CBA3aHHBIE ¢ OKcHIOM yriepoaa (IV), rumoresa rino6aabHOr0 MOTEIUICHUS
KJIMMaTa, NapHUKOBBIN 3 (eKT. YronpHas KUciIoTa U e€ coiu, X GU3NYecKue U XUMUYECKUE CBOICTBA,
nojryyeHue u npuMeHeHune. KauectBennas peakuusi Ha KapOoHaT-mMoHBL Vcnonp3oBanue kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEJIHCKOM XO35HCTBE.

IlepBoHayanbHbIE NOHATHA 00 OpraHUYECKMX BEILIECTBAX KaK O COEAMHEHUSX yrieponaa (MeTaH,
9TaH, STUJIEH, alleTUIIEH, 3 TaHOJI, TJIMIEPHH, YKCYyCHas KucioTa). [IpupoiHble HCTOUHUKH YTIIEBOAOPO/IOB
(yromb, npupoaHbIi ra3, He(Th), NPOAYKTHl HX nepepadoTku (OeH3uH), MX pOJIb B OBITY H
poMblIeHHOCTH. [ToHsTHE 0 OMOJIOrMYeCKH Ba)KHBIX BEIIECTBAX: KUPAX, OelKax, yriaeBojax — U UX
pOJIu B )KM3HM uyesoBeka. MaTepraabHOE €AMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COEIUHEHHM.

Kpemuuii, ero gusnyeckue u XUMUUYECKHE CBOWCTBA, MoiydeHue M npumeHeHue. CoequHeHUs
KpeMHusi B mnpupozae. OOmme mnpezacrasieHuss o0 okcune kpemHus (IV) m xpemHuHeBOH KucioTe.
Cunukatel, UX UCHOJB30BaHUE B OBITY, B MPOMBINUICHHOCTH. BajkHeHIIMe CTpOUTENbHbIE MaTEepUabl:
KepaMHKa, CTEKJIO, ILIeMeHT, OeToH, kene300eToH. IIpoGiiembl 0€30MacHOr0  UCHOJIb30BAHUS
CTPOUTENbHBIX MaTePUasIOB B MOBCEAHEBHON KHU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOICTB COJSHOW KHUCIOTHI, IPOBEICHUE
KaueCTBEHHBIX pEaklIMi Ha XJOPUI-MOHBI U HAOJIOJEHHWE TMPU3HAKOB WX TIPOTEKAHUS, OIbITHI,
oTpaxamolue (u3nueckne M XUMUYECKHE CBOMCTBA TaJOr€HOB U HX COEOUHEHHH (BO3MOXHO
UCIOJb30BAaHUE  BUAEOMATEPHAJTIOB), O3HAKOMIIEHHE C oOOpasliaMd  XJOPHIOB  (TaJIOT€HHJIOB),
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUIMU (BO3MOXKHO MCIOJb30BaHUE BUIEOMATEPHUAIIOB),
HaOto/IeHNe Tpolecca OOYTIMBaHUS caxapa MOJ JEeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3Y4YeHHE XUMUYECKIX CBOMCTB pa30aBIIEHHON CEpHOM KUCIIOTHI, MPOBEIEHNE KaUECTBEHHON PEeaKIMi Ha
cynb(har-uoH U HaONIOJCHHE TpHU3HAKa €€ MPOTEKaHWs, O3HAKOMIIEHHE ¢ (U3MUYECKUMHU CBOMCTBAMHU
aszota, ¢ocdopa u UX coeaquHEHNN (BO3ZMOXKHO MCIIOJIB30BAHKME BUICOMATEPUAIIOB), 00pa3iaMu a30THBIX
u (dochopHbIX ymoOpeHui, moilyueHue, coOMpaHHe, PACIO3HABaHME M HM3yUEHUE CBOWCTB aMMHaKa,
MPOBEJCHUE KAYECTBEHHBIX pEakIWii Ha WOH aMMOHHS M (ocdar-moH W H3yYeHHE TMPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MeEIbI0 (BO3MOXXHO
WCIIOJIb30BaHNE BUJIEOMATEPHANIOB), U3yUYE€HUE MOJIeJe KpHUCTaUIMYECKUX pemI€Tok anmasa, rpadura,
GbynnepeHa, 03HAKOMIJICHHE C TIPOIIECCOM aIcOPOIMH PaCTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YTIIEM H
YCTPOMCTBOM MPOTHUBOras3a, MojyueHue, coOupaHue, pacrio3HaBaHHE U HW3YYEHHE CBOWCTB YIJIEKHCIIOTO
ra3a, IpoOBEJCHHE KAYECTBCHHBIX pEaKlUi Ha KapOOHAT W CUJIMKAT-HOHBI M HM3yYEHUE MPHU3HAKOB UX
MPOTEKaHUs,  O3HAKOMJIEHHE C  NPOAYKIMEW  CHWJIMKAaTHOW  TMPOMBIIUIEHHOCTH,  pEUICHHE
SKCMEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHelme HeMeTauibl U UX COSAUHEHUS.

MeTtanabl M UX COeIMHEHUS

OOmas XxapakTepuCTHKa XUMUYECKUX SJIEMEHTOB — METaJUIOB HAa OCHOBAaHUM WX MOJIOKCHUS B
[Tepronuueckoit cucreme xumuueckux snemeHToB [[. M. MenneneeBa u crpoenus atomoB. CTtpoeHue
MeTajyIoB. MeTrajuinyeckasi CBA3b U METAIIIMYECKasl KPUCTAUINYECKash PEIIETKA. DIEKTPOXUMHUYECKHUM
psAI HampsDKEHUH MeTaioB. Du3Wyeckre M XHMHYECKHE CBOWCTBa MeTauioB. OOmme CcrocoObl



MOJTy4eHUsI MEeTaJUIOB. [IOHATHE O KOPPO3UH METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CnnaBsl (CTasb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[I{esrounsle MeTauibl: mojiokeHue B Ilepmoanueckoil cucreMe XUMUYECKHX 3jeMeHToB /1. M.
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHHe B mpupoje. dusndeckre U XMMUYECKHe CBOMCTBA (Ha
npuMepe Hatpus ¥ Kayust). OKCUJIbI U TUJIPOKCUBI HATPUS U Kanus. [IpuMeHeHne men0uyHbIX METalIoB
U UX COCIUHEHUN.

[[lenouHo3eMenbHbBIE METAUIBI MATHUM M KaJIbLMK: MoJiokeHue B llepuogmueckoil cucreme
xumuueckux snementoB Jl. V1. MenneneeBa, ctpoeHne ux aTOMOB, HaxoxieHue B npupoje. Gusnueckue
U XUMHYECKHE CBOWMCTBAa MarHus W Kaublus. Bakueimme coenuHeHHs] KaibLUs (OKCHUI, TUIPOKCHUI,
conu). KEcTkocTh BOJbI U CIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuoanueckoit cucreme xumudeckux anemenTos . . Menneneesa,
CTpOEHHE aToMa, HaxoXxjaAeHue B mpupone. Duznyeckue U XUMHUYECKHE CBOICTBA aQIFOMHHHSL.
AmdoTepHble CBOICTBA OKCHA U THUPOKCU/IA AITFOMUHHUSL.

Kenezo: nonoxenue B Ilepmoanueckoil cucreme xumuyeckux snemeHtoB JI. M. MeHnneneesa,
CTpOEHHME aToMa, HaxoKAeHue B mnpupoje. dusmueckue U XUMHUECKHE CBOMCTBa xeneza. OKCHUIBL,
ruapokcubl ¥ conu sxenesa (I1) u sxenesa (III), ux cocta, cCBOWCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenn.

O3HaKOMJIEHHE C OOpa3laMl METaUIOB U CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMHU, U3YyUCHUE
pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJB30BAHHME BHUAEOMATEPHATIOB), OCOOCHHOCTEU
B3aMMOJICHCTBHSI OKCHJIa KaJlbLiUig U HATPHUs C BOAOM (BO3MOXKHO HCIOJIb30BAHUE BUICOMATEPHUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHHUs IKelle3a B KHUCIOponae (BO3MOYKHO
WCIIOJIb30BaHNE BUJCOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus,
KaJIbIWsl, allOMUHUS, UHKa, sxkene3a (1) u xemnesa (I11), mexu (I1), HabmoaeHNe U omUcaHUe MPOIECCOB
OKpalllMBaHUsl IJJaMEHM HWOHAMM  HATpus, Kalusig M  Kajublusd (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), UCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCHIA AIOMUHHS U TUAPOKCHIA LIMHKA,
pelIeHre YKCIEPUMEHTAIbHBIX 3a/1a4 0 TeMe «BakHele MeTambsl U UX COeTUHEHUS.

XuMus M OKpy:KamoLas cpeaa

BemecTBa u MaTepuansl B TOBCEIHEBHOM KHU3HU YenoBeka. be3onacHoe MCHoap30BaHUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBast momMoIp npyu XMMUYECKUX 03KOTaX U OTPABIICHUSIX.

XuUMUYecKoe 3arps3HeHHe OKpYKarollell cpenasl (MpeaenbHas JOMyCTHMasi KOHIICHTPAIUs
Beniects, naynee — [1/IK). Pons XxuMuu B pemieHu 3K0JI0THYECKUX IPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pas3IoB MaTepHaoB (CTEKIIO, CIUIAaBbI METAJUIOB, MTOJIMMEPHBIC MaTEPHAIIBI).

Meoscnpeomemmnvwie ceasu

Peanuzanus MexXnpeaMeTHbIX CBA3EH MPU M3YYEHHH XUMHUU B 9 Kiacce OCYIIECTBIIAETCS 4epe3
WCIIOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK M MOHATUH, SBISTIONIAXCS CUCTEMHBIMU
JUTSL OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0miue ecTecTBEHHO-HAy4YHbIE MOHSATHSA: HAy4dHbI (akT, Tumoresa, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCU(UKalUs, MEePHUOJUIHOCTh, HAOIIOJEHHE, DKCIEPUMEHT, MOJEIHpPOBAHUE, MU3MEPECHHE,
MO/IETIb, SIBJIEHNE, TAPHUKOBBIN 3(h(EKT, TEXHOIOT s, MaTEpHAIIbI.

duznka: Matepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIbI, PaJMOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUYECKUH 3apsii, MPOBOJAHMKH, IOJYHPOBOJHUKH, ITUDJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHHME BEIecTBa, Ta3, pPacTBOp, PacTBOPUMOCTS,
KpUCTaJIJIMYecKasi pemi€rka, CIUlaBbl, (U3MYECKHUE BEJIMYMHBI, €IUHHIBI H3MEPEHHs, KOCMUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocuHTe3, npixaHume, Owuochepa, OSKOCHCTEMa, MHUHEPATbHBIE YAOOpEHHUS,
MHUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadmus: armocdepa, ruapocdepa, MUHEpasabl, TOPHBIE TMOPOIBI, IOJE3HBIE HCKOIAEMBbIC,
TOIIMBO, BOJHBIE PECYPCHI.

TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne Tema / paznen KonuuectBo JlesATenbHOCTD YYUTEINS C Y4ETOM
/11 aKaJIeMHYeCKuX | pabodeil mporpaMMbl BOCITUTAHUS




4acosB,

OTBOJUMBIX
Ha OCBOCHUE
TEMBI

Paznea 1. [lepBonavajbHble XUuMU4eckue noHsaTus (20 yacon)

1.1 | Xumus — BaxkHast 006JacTh ) -opranuzanus paboTsl
€CTECTBO3HAHUSA U MPAKTHUECKOMN 00y4JaromuXCcsl ¢ COIHAIBHO
JEeATEIIbHOCTU YEJI0BEKa 3HaYUMOM nHpopmanuen —

1.2 | BemecTBa 1 XUMHUYECKHE pPEaKLIUU 15 o0cCy>XJIeHUE, BHICKa3bIBAHHE

MHCHHS;
- HAXOKJICHUE [IEHHOCTHOT'O aCIeKTa
y4eOHOro 3HaHUs U HHPOpMaLuH,
o0ecrieyeHue ero MOHUMaHMs U
nepeKMBaHUs 00YJIAOIIUMHUCS

Pa3nes 2. Baskneiilune npeacTaBuTesn Heoprannieckux semects (30 yacoB)

-n1o0y>xeH1e 00yUaroIIUXCs

co0JII0/1aTh Ha YPOKE OOIICTIPUHSTHIC

HOPMBI TIOBE/ICHUS, IPaBUiIa
OOLIeHHSI CO CTApIIMMHU

2.1 | Bo3nyx. Kucnopon. [lonsitie 06 okcugax 6
2.2 | Bopopon. IToHsTHE 0 KMCIOTAX M COJAX 8
23 Bopna. PactBopsr. [lonsitie 00 5
" | oCHOBaHUIX
OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
2.4 p 11

COEeIUHEHNN

U CBEPCTHUKAMU, IPUHIIUTIBI
y4eOHON JUCITUTITMHBI

U CaMOOpTraHHU3aIuy;

- HaXOXJICHHUE IIEHHOCTHOTO aCIeKTa
y4eOHOro 3HaHUS U HH(POpPMAIIUH,
obecrieueHne ero MOHUMAaHUSI |
NepeKUBaHUs 00yUaIOIIUMUCS;

Pazgen 3. Ilepuoamueckuii 3axkoH u Ilepuoamyeckasi cucrema xumuuyeckux djemeHtoB /I, W.

MenaeneeBa. CtpoeHue aTomMoB. XuMHuyeckasi CBfi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu (15 yacoB)
[Tepuoanueckuii 3akoH u [lepuonnueckas - pa3BUTHUE LEHHOCTHOTO OTHOLLICHUS
3.1 | cucrema xummuueckux snementos /1. 1. 7 K 3HAHUSAM KaK MHTEJUIEKTYaJIbHOMY
MenneneeBa. CTpoeHue aroma pecypcey, obecrieunBaromeMy
39 Xumuyeckas cBsi3b. OKHCIUTENBHO- 8 Oynyiiee 4yeroBeka, Kak pe3yabTaTy
BOCCTAHOBHUTEJIbHBIE PEAKIIUU KPOIOTIMBOTO, HO YBJIEKATEIHLHOTO
y4eOHOT0 Tpy/1a
- HaXOXJICHHUE [IEHHOCTHOTO acIeKTa
3.3 | Pe3epBHOE Bpems 3 y4eOHOT0 3HaHUS U HHGOPMAIIUH,
obecrnevyeHne ero NOHUMaHus U
TIePEeKUBAHUS 00YIAFOIIIMMHUCS,
O011ee KOJIMYECTBO YaCOB 10 NMPOrpaMme, 68
U3 HUX KOHTPOJIbHbIE padoThl 5
9 KJIACC
Ne Tema / paznen Konmuectso JlesITenbHOCTD YUUTENS C YIeTOM
n/m aKaJeMUYeCKuX | pabodeil mporpaMMbl BOCITIMTAHUS
4acoB,
OTBOJUMBIX
Ha OCBOCHHE
TEMBI

Pasnen 1. BemecTtBo n xumuveckne peakuuu (17 yacon)

11 [ToBTOpenue u yriybiaeHue 3HaHUH 5 -IIpUBJIEYECHUE BHUMAaHUs
"~ | OCHOBHBIX pa3JieNoB Kypca 8 kiacca 00yyaromuxcs K LIEGHHOCTHOMY
19 OcHOBHBIE 3aKOHOMEPHOCTH 4 aCIeKTy  M3y4YaeMbIX  Ha ypoKax

XUMHYECKHX PEaKIUi

SBJICHUM, OpraHu3anus uX paboThbl




3HGKTp0JII/ITI/I‘-IeCKaH JUcCconuranus.

C TIOJIy4yaeMOW Ha ypOKE€ COLMAJIBHO

13 XUMHYECKUE PEAKIIUU B PACTBOPAX 8 3HAYUMOH WH(DOpMaInen;
Pasnen 2. Hemerajuibl 1 UX coeqnHeHus (25 yacon)
21 OO0mrast XxapaKTEPUCTHKA XUMHYECKUX 4 - pa3BUTHE EHHOCTHOTO OTHOUICHHUS
snemeHToB VIIA-rpynmsl. ["anorenst K 3HaHMUSIM KaK HWHTEJUIEKTyallbHOMY
OO0mras XxapakTeprucTUKa XUMHIECKUX pecypcey, obecrieunBaroeMy
2.2 | anementoB VIA-rpynmnsl. Cepa u eé 6 Oyayllee 4eloBeKa, KaK pe3ysbTaTy
COCJIMHEHUS KPOIOTIIMBOTO, HO YBIIEKATEILHOTO
OO6m1as xapakTepucTUKa XUMHUECKUX y4eOHOT0 Tpyaa
2.3 | anementoB VA-rpymnnsl. A30T, pocdop u 7 IPUBJICYECHHUE BHUMAaHHUS
UX COeIMHEHUS 00yyaromuxcs K LIEGHHOCTHOMY
aCTeKTy  HM3y4YaeMbIX  Ha ypoKax
SBIICHUHN, OpraHu3anus ux paboThl
C TMOJIy4aeMOi Ha YpOKE COIHAIBEHO
3HaYUMOM nH(pOpMaLIHEH;

OO61mas xapakTepucTHKa XUMUYECKUX
-no0yXAeHue o0y4aromuxcs

2.4 | snementoB [VA-rpynmnel. Yraepos u 8 6 6

KpEMHEL, H HX COeHHEHIS coOroaaTh Ha YPOKE OOILIEIPUHSATHIE
HOPMBI MTOBE/ICHUS, paBuiIa
o0rieHus CO CTapIIUMHU
U CBEPCTHUKAMH, TIPUHIIATIBI
y4eOHOM TUCIUILIUHBI

Pasnen 3. Merajuibl u ux coennueHus (20 yacos)

3.1 | OOuwme cBOWCTBA METAJIOB 4 HaXO0XJIEHWE LEHHOCTHOIO acleKTa

y4eOHOro 3HaHUS W UWHGOpPMAIUH,

3.2 | Baxueiimme MeTaiuIbl ¥ KX COSIUHEHUS 16 ob0ecrieueHre €ro MOOHHUMaHUS WU

nepeKuBaHusl 00yJaIOIIUMUCS;

Pa3znen 4. Xumus u okpyxaionias cpeaa (3 yaca)

41 BemecTBa 1 MaTepHabl B )KU3HU 3 -o0yXIeHHe o0yJaromuxcs
4eJI0BEKa co0ur01aTh Ha ypOKe OOIIECTIPHUHATHIE

HOPMBI MTOBE/ICHUS, paBuiIa
oO01ieHus CO CTapIIUMHU
U CBEPCTHUKAMH, TIPUHIIAITBI
y4eOHO JUCITUTUIAHBI
¥ CaMOOpPTaHHU3aIHH;

4.2 | Pe3epBHOE Bpems 3 - IIPUBJICUEHHE BHUMaHUs

00y4aromuxcs K LIEHHOCTHOMY
ACMEeKTy  HM3yYaeMbIX  Ha ypoKax

ABJIGHUM, OpraHu3alus uX paboThbl
C TIOJIy4YaeMOW Ha ypOKE COLMAJIBHO
3HaYUMOM nHpOpMaLHel;

O01ee KOJIMYECTBO YaCOB 10 MPorpamMme,

U3 HUX KOHTPOJIbHbIE padoThl

68




