AIMUHUCTpAIUs TOPOACKOTO OKpyra Jlyona MockoBckoit obmacTu
VYnpasieHue HapoTHOTO 00pa3oBaHU

MyHuuunaabHoe 0101:KeTHOe 00111e00pa3oBaTe/IbHOE YUPekKICHHe
I'mmnuasus Ne 3 r. Jlyonbsl MockoBckoi 001acTm»
(I'MMHA3UA Ne 3)

PABOYAS ITPOTPAMMA
IMPEIMETA «XUMMUS»
8-9 kiacc

PabGouass mporpamMma MmO XMMHMM Ha YpPOBHE OCHOBHOIO oOmIero o0Opa3oBaHus 5-8 KIaccoB
COCTaBJIEHA Ha OCHOBE:

1. depepanbHOro rocyiapcTBEHHOro 00pPa30BATEJBLHOIO CTAHAAPTA OCHOBHOTO OOILEro
oOpa3oBaHus, yrBepkaeHHoro Ilpukasom MuHucrepctBa 00pa3oBaHuss U HAyKH
Poccwuiickoit @eneparuu ot 31 mas 2021 1. Ne 287.

2. IlpumepHoii mporpamMmsl 1o y4yedonomy npeamery «My3bIKa», 0J00pEHHON pelIeHHEM
(dbenepanbHOTO yueOHO-METOAMYECKOTO 0OBbEIMHEHUSI TT0 00IIeMy 00pa30BaHHIO, TIPOTOKOJT
3/21 o1 27.09.2021 r.

3. Pa6oueii nporpaMmMbl BOCIIMTAHMS, YTBEPXKJICHHOW npuka3zoM rumaazun Ne 75/01 — 02 ot
31 aBrycra 2021r.

Ha mn3yuenue npenmera «xumusi» B 8-9 kimaccax OTBOIUTCS MO 2 4aca B Henmento (66 4acoB B

roJ, 130 gacoB 3a jBa roja).

Jlst peanuzaruu paboueit mporpaMmmbl 1o ipeaMeTy «My3bIKay UCTIONB3YIOTCS YYeOHUKH 1
ydueOHble TIocOOuMsA, Bxozsmme B DenepanbHbIl TEpeueHb Y4eOHUKOB, JOMYIIEHHBIX K
WCIIOJIb30BAHUIO TIPH pealTi3alliil UMEIONINUX TOCYIapCTBEHHYIO aKKpPEIUTAIIMI0 00pa30BaTEIbHbIX
mporpaMM  Ha4aJIbHOTO  OOIIero, OCHOBHOTO OOIIEro, CpeaHero oO0mero oOpa3oBaHUs
OpraHU3aIUsIMHU, OCYIICCTRIISIONIMMHA 00pa30BaTEIbHYIO JACSITEIBHOCTD, YTBEPKICHHBIN MTPUKAa30M
MunuctepctBa npocsemenns Poccuiickoit @eneparum ot 20 mast 2020 r. N 254 (¢ u3MeHEHUAMHA
1 JonojgHeHusMH oT 23 aexadps 2020 r.):

- yueOHUK «Xumusa » i 8 kiacca, aBropsl Pymsutuc I'.E., ®enpnman @.1°., u3garenscTBO
Mocksa, IIpocsemienue, 2020 rox;
- yueOHuK «Xumusa » i 9 kinacca, aBropsl Pymsutuc I'.E., ®enpnman @.1°., u3aarenbcTBO
Mocksa, IIpocsemenue, 2021 roxu;

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE ~ pe3y/bTaThl OCBOCHHS MPOTPaMMbl  OCHOBHOTO  00Iero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0JI¢ OOYyYEHHUSI XMMHUHU B €AWHCTBE YU4eOHOM M BOCITUTATEIHLHON JESATCILHOCTH
Opranuszaivd B COOTBETCTBHHM C TPAJAUIMOHHBIMH DPOCCHHCKMMH COIMOKYJIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPHHATHIMH B OOIIECTBE MpaBUIaMHU M HOpMaMHU
MOBEJCHUSI M CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIHATM3AIIUH
oOyuaronuxcs.

JInYHOCTHBIE Pe3yabTAaThl OTPAKAIT C()OPMHPOBAHHOCTb, B TOM YHCJIe B YACTH:

ITaTpnoTHYeCKOro BOCIUTAHUSA

1) EHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUECKOMY U HAy4HOMY
HAClleIMI0, TIOHUMAaHUS 3HAYEHHMs XMMHUYECKOH HAyKh B JKU3HH COBPEMEHHOro OOIIeCTBa,
CIOCOOHOCTH BJAJETh JTOCTOBEpHOW MH(pOpMaIMel 0 MepeaoBbIX JOCTHKEHUSIX U OTKPBITUSAX
MHUPOBOM U OTEYECTBEHHOW XMMMHH, 3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHMAX 00 yCTpOMCTBe
MUpa U 001eCTBa;

I'paiknanckoro BocnuTaHus



2) mpeacTaBICHHS O COIHAIBHBIX HOpMax W MpaBUaX MEKIUYHOCTHBIX OTHOIICHWHA B
KOJUIGKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-
UCCIICI0BATCIIbCKOM, TBOPYECKOM M JAPYrMX BHIAX JEATCIBHOCTH; TOTOBHOCTH K
pa3HO-00pa3HON COBMECTHOW MAEATEIHHOCTH TPH BBIMOJHEHUM Y4YEOHBIX, IMO3HABATEIHHBIX
3a/1a4, BBIMIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHHH YUYCOHBIX MPOEKTOB, CTPEMIICHUS
K B3aMIMOIIOHMMAHHIO ¥ B3aMMOIIOMOIITY B TPOIIECCe 3TON yu4eOHOMH NeATeIbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE TOBEJCHWE M TOCTYIIKM CBOWIX TOBApUINEH C TO3WIMA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYIKOB;

IleHHOCTH HAYYHOTO IMO3HAHUS

3) MHUPOBO33PEHYECKUX  MPEJICTABICHWA O  BEIIECTBE W  XUMHUYECKOH  peakiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIONIUX OCHOBY JUIS
MOHMMAHHUS  CYIIHOCTH HAYYHOH KapTHHBI MHUpPA; MPEJACTaBICHHH 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS NMPUPOIBI, B3AUMOCBSI3SIX YEJIOBEKA C MPHUPOJIHOMN CPEoid, O poJin
XMMHWH B IO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

4) TO3HaBAaTENbHBIX MOTHBOB, HANPABICHHBIX HA TIOJYYCHHEC HOBBIX 3HAHUW IO XHMUH,
HEOOXOUMBIX ISl 00BSICHEHUS HAOII0AaeMBbIX TIPOIIECCOB U SIBJICHUIA;

5) mo3HaBaTENBHON, MHPOPMAIIMOHHOW W YUTATEIBCKOW KYyJAbTYpPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIIBHON pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATYpPOH, MOCTYITHBIMU
TEXHHYECKUMU CPEJICTBAMHU WH(POPMAITHOHHBIX TEXHOJIOTHA;

6) mHTEepeca K OOy4YeHHIO W TIO3HAHUIO, JIOOO3HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHON M MCCIIEIOBATEIBCKON ACSITEIBHOCTHA, K OCO3HAHHOMY BBIOODY
HAIPABJICHHOCTH U YPOBHS OOyUYCHHSI B TaJIbHEHIIIEM;

dopMUpPOBaHUS KYJIbTYPHI 37I0POBbS

7) 0co3HAHUS LIEHHOCTU U3HU, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKHU
Ha 3/J0pOBbII 00pa3 KU3HU, OCO3HAHUA TMOCIEACTBUI W HENPHUITHS BPEIHBIX MPHUBBIUEK
(yrmoTpeOsieHust ajaKoroysi, HAapKOTHUKOB, KypeHHUs), HEOOXOIMMOCTH COONIOACHHS TPaBHII
0€30MacHOCTH NP OOpAIIEHNH C XMMHUYECKUMHU BEUIECTBAMU B OBITY U peaJIbHOM JKU3HH;
TpynoBoro BocnuTaHus

8) mHTepeca K MPaKTUUYECKOMY M3Y4YeHHIO MpodeccHil U TpyJa pa3IuyHOro poja, YBaKEHHE K
TpyAy U pe3yiapTaTaM TPYIOBOH [eATEIbHOCTH, B TOM YHCIE Ha OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHUN 10 XHMMHH, OCO3HAHHOTO BBIOOpAa HMHIUBUIYAIbHOW TPACKTOPHUH
MPOJIOJDKEHHUST 00pa30BaHUsl C yYETOM JIMUHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; ycremHoil npodeccuoHalbHON NesTeNIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUI; TOTOBHOCTh aIaliTUPOBATHCS B MPO(eccnoHaIbHOM cpee;
DKOJOTUYECKOTO BOCITUTAHMUS

9) PKONOTrUYECKH I11eIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOJIe KaK MCTOYHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUS IIEHHOCTU 370POBOTO M 0€30MacHOro o0pasa KU3HH,
OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (H3MYECKOMY M TCHUXHYECKOMY 30pPOBBIO,
OCO3HAHHUS IEHHOCTU COOIIOACHUS TpaBui 0€30MaCHOTO MOBEACHUS MPU paboTe C BEIIECTBAMU,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 30POBBIO U KUZHU JIOICH;

10) cnocoOHOCTH TPUMEHSATH 3HAHUS, MOTy4aeMble IPU U3YYSHUH XUMUU, ISl PELICHUs 3a/1a4,
CBS3aHHBIX C OKpYKalIleld NPUPOJHON Cpenol, TMOBBIIMICHUS YPOBHS SKOJOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATLHOTO XapaKTepa dKOJIOTUYECKUX MpoOJieM U MyTel X pelieHus
MOCPEJICTBOM METO/I0OB XUMHUU;

11) 9SKONOTHYECKOTO MBIIIJICHUS,, YMEHHUS PYKOBOJCTBOBATbCS KM B I[I03HABATEIbHOM,
KOMMYHHKATHBHOM U COLIMANIBHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATHI
MertanpeaqMeTHble pe3yabTaThl OCBOCHHsI 00pa30BaTeIbHON MPOTrpaMMBbl 10 XUMUHU OTPaXKaroT
OBJIAJICHUE YHUBEPCAIbHBIMU IIO3HABATEIBLHBIMU JACUCTBUSMHU, B TOM YHUCIIE:
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ba30BbIMU JTOrHYECKUMHU JEUCTBUAMU

1) ymeHHMeM MHCHOJIb30BaTh HIPUEMBI JIOTMUECKOTO MBIIUIEHHUS IPH OCBOEGHUU 3HAHUM:
pacKpbIBaTh CMBICII XMMHYECKUX TOHATUN (BBLIENSATH HX XapaKTEpHbIE IPU3HAKH,
yCTaHaBIIMBATh B3aUMO-CBS3b C JPYTUMH MOHATHAMH), UCIIOIB30BATh MOHATHUS JJIs1 OOBSICHEHUS
OTHENbHBIX (DAaKTOB W SBIICHHIA; BBHIOMPATh OCHOBAHHMS WM KPUTEPUHU IS KiacCU(UKAIIH
XMMMYECKUX BEIIECTB U XUMUYECKHUX PEAKIM; yCTaHABIUBATh IPUYUHHO-CIIEICTBEHHBIE CBA3U
MEXAy OObEKTaMH HW3YYEHHUS; CTPOUTh JIOTUYECKUE pacCyXAeHUA (MHIAYKTHUBHBIE,
JEAYyKTUBHBIE, 10 aHAJIOTUM); JIE]1aTh BEIBO/IbI M 3aKIIOUCHHS;

2) yMeHueM NpPHUMEHSTh B IPOLECCE MO3HAHUSA MOHATHS (MPEAMETHBIE U METalpeIMETHbIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3YyEMbIE B XHMUH, MPEOOPa30BbIBATH IIHPOKO
MIPUMEHsSIEMbIEe B XMMHH MOJIEIbHBIE NIPEACTABICHUSI — XUMHUYECKUM 3HaK (CUMBOJI JIEMEHTA),
XUMHUYecKas ¢opMysia U ypaBHEHHE XMMMUYECKOM peakuud — NpU pPEUIeHUH Yy4eOHO-
MO3HABATENbHBIX 3aJa4y; C Y4E€TOM O3TUX MOJENBHBIX IPEACTAaBICHUN BBIABIATH H
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3Y4aeMbIX OOBEKTOB — XUMHYECKHX BELIECTB U
XUMHMUYECKUX PEaKIUil; BBIABIATH 00IME 3aKOHOMEPHOCTH, IPUUNHHO-CIIEICTBEHHbIE CBS3H U
MIPOTUBOPEYUS. B U3Yy4aeMBbIX MpOIECCaX M SIBICHUSX; MpeaiaraTb KpUTEPUHU JJIS BBISIBICHUS
3TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUMH; CAMOCTOSITEIbHO BBIOMPATh CIOCOO perIeHUs
yueOHOM 3amaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB peUIeHHs, BbIOMpaTh Haubosee
MOAXOIAUINH ¢ YYETOM CaMOCTOATEIbHO BbIJIEJIEHHBIX KPUTEPUEB);

Ba3zoBbIMH HcciIe10BATEIBLCKIMH JIEHCTBHSIMHA

3) yMeHHEeM HCIOJb30BaTh TOCTABJICHHBIE BOIPOCHI B KauyeCTBE MHCTPYMEHTA TO3HAHMWS, a
TAaKKe B KaueCTBE OCHOBBI Il (OPMHPOBAHUS THIOTE3bI IO TPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

4) mpuoOpeTeHHEe OMbITa IO IUIAHHPOBAHWIO, OPraHU3alliM W TPOBEIACHUIO YUYCHHYECKUX
HKCTICPUMEHTOB: yMEHHE HaONI0IaTh 3a XOJOM TIpoIlecca, CAMOCTOSITEIFHO MPOTHO3UPOBATh
ero pe3ysbraT, (JOpMYITHPOBATh 0OOOIIEHHS ¥ BBHIBOIBI IO PE3YJIbTaTaM MPOBEACHHOTO OITBITA,
WCCIIEIOBAHUS, COCTABIISTh OTYET O MPOACTaHHOM padoTe;

PaboToii ¢ uapopmarnmeit

5) yMeHHeM BBIOMpATh, aHATM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIHIO Pa3IMYHBIX BUOB
u  (opM TpeACTaBICHHS, TMOJYy4aeMyK) U3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJIsIpHAs
JIUTEepaTypa XMMHYECKOTO COJCp)KAaHHWs, CHpaBOYHBbIC TMOcoOms, pecypchl HHTepHera);
KPUTHYECKH OI[CHUBATH MIPOTUBOPEYMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) YMECHHEM TPUMEHSTh Pa3JIMUYHbIC METOJIBI U 3aIPOCHI MIPU TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXO-IUMBIX JUIsS BBIMOJHEHUS YYCOHBIX U TO3HABATEIBHBIX
3aJau  ONpe-IeNEHHOTO  THUIA; MPHOOPETCHHWE OmbiTa B O0JACTH  KMCIIOJIb30BAHMSI
WHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTH, OBJAJCHHE KYJIb-TypOW aKTHBHOTO
WCIIOJIb30BAHUSI PA3JIMYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSITEIILHO BBIOMPATH ONTUMAIIbHYIO
dbopmy mpencraBieHus UHPOPMANMU W WLTIOCTPUPOBATh pEIIaeMble 3a/la4d HECI0KHBIMU
CXeMaMH, AuarpaMMamH, IpyruMu GopMamu rpadrKi 1 UX KOMOWHAIMSMU;

7) yMEHUEM HCIONb30BaTh M aHAIM3UPOBATh B Ipoliecce y4eOHOW M HCCIeT0BATENbCKON
NEeSITeNbHOCTH WHGOPMAIMI0O O BIMSHUM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO034icTBa U
TpPaHCIOPTa Ha COCTOSTHUE OKPYXKAIOIIeH MPUPOTHON CPEIbI;

YHuBepcanbHBIMH KOMMYHUKATUBHBIMH J€HCTBUSAMHU

8) yMeHueM 3a/1aBaTh BOMPOCHI (B XOJI€ IMAora W/ Uiu AUCKYCCHH) 10 CYLIECTBY 00CYXIaeMoit
TeMbl, (OpPMyIHpPOBaTH CBOM TMPEITOKEHUS OTHOCHTEIHHO BBIMIOJHEHUS TMPEI0KEHHON
3a/1a4u;



9) npuoOpeTeHne OMbITa MPE3EHTAIMN PE3yAbTaTOB BBITOJHEHHS XUMUYECKOTO 3KCIIEPUMEHTA
(J1abopaTOpHOTO OIBITA, JTAOOPATOPHOU PaOOTHI IO UCCIIECIOBAHUIO CBOMCTB BEIIECTB, Y41eOHOTO
IIpoe-K-Ta);

10) 3auHTEpPECOBAHHOCTb B  COBMECTHOM CO  CBEPCTHHUKAMM  II03HABaTEIbHOM U
HCCIIEI0BATENILCKOM JIEATENFHOCTH MPU PEIICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE ydyéra
OOIIMX MHTEPECOB M COTJIa-COBaHMS MO3MLUH (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIMHALINS COBMECTHBIX JEHCTBUH, OTIpeIeIeHue KPUTEPUEB 0 OI[EHKE KaueCcTBa
BBITIOJTHEHHOM paboThHI U JIp.);

YHHUBepCATbHBIMU PETYISATUBHBIMU JICHCTBHSIMUA

11) ymMeHHneM caMOCTOSITENTFHO OTPENENIATh e AeSITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W TpPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTh, BBIOMpPATH
HaubOonee d(ddexTrBHBIE CMOCOOBI pelleHuss Yy4eOHbIX U IO3HaBaTEeNbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTHPOBATH MPEUIOKEHHBIA AITOPUTM JEHCTBHU MPH
BBITIOJTHEHUH 3aJaHUH C Y4E€TOM TOJYYEeHHUS HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUIX; OLIEHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3YNIbTaTa 3asiBICHHON 1IeITH;
12) ymeHueM HCIIONIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, IIPeIaracMble B YCIIOBUH 33 JaHUH.

NPEAMETHBIE PE3YJIbTATBI.

8 KVIACC

[IpenMeTHble pe3ynbTaThl OTpPakaloT CHOPMHUPOBAHHOCTH Y OOYYAIOMIMXCS CIEAYIOIMINX
YMEHUN:

1) packpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX MOHSITHH: aToM, MOJIEKYNla, XUMHYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOPOJHAs W HEOTHOPOJHAs),
BaJICHTHOCTh, OT-HOCUTEJIbHAs aTOMHAsl U MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIEeCTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J10Ji1 XMMHYECKOTrO 3JIEMEHTa B COEIMHEHHH, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKUCIICHUS, XUMHYECKast
peakuusi, KiaccUpUKalUs peakuuil: peakluu COEIWHEHUs, PEaKIHH Pa3JIOKEHHUs, PeaKuu
3aMeIIeHUSs, PeaKui 00OMeHa, K30~ U SHIOTEPMUUYECKUE PEAKIINH; TEIIOBOM 3(PEeKT peakinw;
SJIpO aTOMa, MEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, panyC aToMa, XUMUYECKasl CBA3b,
MOJISIpHAsl W HEMOJIApHAs KOBAJEHTHAsl CBS3b, MOHHAS CBA3b, MOH, KaTHOH, aHHOH, PacTBOD,
MaccoBasi J10J1sl BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIUs) B pacTBOPE;

2) WUTIOCTPUPOBATH B3aMOCBS3b OCHOBHBIX XMMHUECKUX MOHATUHN (CM. M. 1) ¥ IPUMEHSTH 3TU
MOHSATHS NIPU OMMCAHUU BEIIECTB U X IMPEBPAICHHUIA;

3) WHCMmonb30BaTh XUMUYECKYIO CUMBOJIMKY Ui COCTaBJICHUsI (OPMYN BEIIECTB U ypaBHEHUI
XUMHYECKUX PEaKLIU;

4)  ompenensTh BaJCHTHOCTh AaTOMOB OJJIEMEHTOB B OHHAPHBIX COCIHHEHHSX; CTCIECHb
OKHUCJICHHUS DJIEMEHTOB B OHHApHBIX COEAMHEHHUAX; NPHUHAJICKHOCTh BEHIECTB K
onpenenéHHOMY KIJIACCy COEOUHEHHH Mo dopMynaaM; BUA XUMUYECKOW CBSA3M (KOBaJIGHTHAs U
MOHHAsI) B HEOPTaHUYECKUX COCIUHEHUSIX;

5) packpeiBaTh cMbica Ilepumommueckoro 3akona J[. M. MenzaeneeBa: J1eMOHCTPHPOBATH
MOHUMAaHKE MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX SJIEMEHTOB OT UX MOJIOKEHUS
B Ilepuognueckoil cucreme; 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOIO ~ YY€HHUsS, 3aKOHa ABOTrajgpo; ONHCHIBaTh M  XapaKTepU30BaTh
Tabmuunyo ¢opmy Ileproguueckoil cUCTEMbl XMMHMUYECKHX 3JIEMEHTOB: pa3ivyaTh HMOHATHUS
«ryaBHas noarpymnmna (A-rpymnma)» u «mnobouHas noarpymnmna (b-rpymmna)», Mansie U GosblIne
NIEPUO/Ibl; COOTHOCUTh 0003HAUEHUs, KOTOpble NMetoTcsl B Tabnuue «Ilepuonnyeckas cucrema
xuMuueckux dnemeHtoB JI. M. MenzaeneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS
aTOMOB XMMHYECKUX D3JEMEHTOB (COCTaB M 3aps] sapa, oOllee YHUCIO JIIEKTPOHOB H
pacnpeneneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);



6) KIaccu(UIMPOBATh XUMHUYECKHE DJIEMEHTHI; HEOPTraHMYECKHE BEIEeCTBA; XUMHUYCCKUE
peaxiuu (o YUCIy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY dPEKTY);

7) xapakTepu30BaTh (OMUCHIBATH) OOIINE XMMUIECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEPXK/asi ONMUCAHWE TPUMEPAMU  MOJICKYJSIPHBIX  YPaBHEHUU  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLIUI;

8) MporHo3uMpoBaTh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HX KayeCTBEHHOI'O COCTaBa;
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALIEHUH B PA3JIMYHBIX YCIOBUSIX;

9) BBIYMCIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BELLIECTB; MACCOBYIO JIOJIO
XMUMHMUYECKOTO 3JIeMEHTa M0 (popMylie COEIUHEHMS; MAacCOBYIO JOJIIO BEIIECTBA B PACTBOPE;
IIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON PEaKIUH;

10) mpuMeHSTh OCHOBHBIE OIEPALlMM MBICIUTENBHON NEATENIbHOCTH — aHajlu3 M CUHTES,
CpaBHEHHE, O0O0O0OIIEeHNEe, CHUCTEeMaTU3AlMI0, KIACCH(UKAIMIO, BBIABICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBS3€M — [UIsI M3y4EHHs] CBOICTB BEIIECTB M XHUMHUYECKUX pEaKLUil;
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHUS — HAONIO/IEHNUEe, W3MEpPEHHE, MOJIEIHPOBAHUE,
AKCIEPUMEHT (peabHbI U MBICIICHHBIN);

11) cnenoBaTh TmpaBWiIaM TOJb30BAHUS XUMHYECKOW TMOCYIOW U J1a0OpaTOPHBIM
o0opynoBaHHEM, a TaKKe IMpaBWwiaM oOOpallleHuss ¢ BeIIeCTBAMH B COOTBETCTBUU C
MHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OpAaTOPHBIX XUMHYECKHX OIBITOB MO MOJIYYEHUIO U
cOOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJIOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONpEAECNIEHHON MACCOBOM JI0JIed pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATh W IMPOBOJUTH
XMUMHYECKHE HKCIEPUMEHTHI 10 PAaClO3HABAHUIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIbIO
WHIUKATOPOB (J1akMyc, (heHosTaaerH, MEeTUIOpaHK U JIp.).

9 KJIACC
[IpenMeTHble pe3ynbTaThl MPEICTABICHBI OTPaXarOT CHOPMUPOBAHHOCTh y OOyYaromuxcs
CHEAYIOIIUX YMEHUM:

1) packpblBaTb CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHI: XUMHUYECKUN DIEMEHT, aTOM,
MOJIEKYJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, BaJCHTHOCTbD,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas peaklus, XuMUYecKas CBA3b,
Ter10BoM 3(h(eKT peakiuu, MoJib, MOJISIPHBIM 00BEM, PAaCTBOP; AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] JAUCCOIMAINS, DPEaKIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTHMBbIE peaKluu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKiuu, OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHHME M BOCCTAaHOBIEHHE, AaJUIOTPOIHS,
aMm(bOTepHOCTh, XMMHUYECKasl CBSI3b (KOBAJIEHTHAs, MIOHHAS, METAJUTMUECKasi), KpUCTAIINYECKas
pemérka, KOppO3Wsl METAJIOB, CIUIAaBbl; CKOPOCTh XHMHMYECKOW peakiuu, MpeaeibHO
nomyctumas konuentpanus (I11K) Bemectsa;

2) WLTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUHN (CM. M. 1) ¥ MPUMEHSTH 3TU
MIOHSATHS MIPU ONMKMCAHUU BEIIECTB U X MPEBPAICHHUIA;

3) HCMmoNb30BaTh XUMUYECKYIO CHMBOJIMKY JJIsSi COCTaBJICHHUSI (JOPMYI BELIECTB U YpaBHEHUH
XUMHUYECKUX PEaKIIUi;

4) ompenensaTh BAJIEHTHOCTh U CTENEHb OKHUCICHHS] XMMHUYECKHUX SJIEMEHTOB B COCTUHEHMSIX
pPa3IMYHOTO COCTaBa; MPUHAIUICKHOCTh BEUIECTB K OMNPEACIIEHHOMY KIIAcCy COEIMHEHHUM IO
dbopMynam; BHI XUMHYECKOH CBsI3M (KOBAJICHTHAs, MOHHAS, METAJUIMUECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX; 3apsj MOHA MO0 XUMHUYECKOW (opmyre; xapakTrep cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAITIMYECKON PEIETKH KOHKPETHOTO BEIIECTBA;

5) packpeiBaTh cmbich [lepuoamueckoro 3akona J[. 1. MenaeneeBa u 1€MOHCTPUPOBATH €TO
MOHMMAaHKE: OIMUCHIBATh M XapakTepus3oBaTh TabmuuHyto dopmy llepuoanueckoil cuctemsl
XUMHYECKUX DJIEMEHTOB: pa3nyarh MOHATHS «TJIaBHAas moArpynna (A-rpymnma)» u «modoyHas
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noarpynna (b-rpynmna)», Manble u OoJblIMe MEPHOIBI; COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCS B NEPUOAMYECKON TabiuIe, C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX AIIEMEHTOB (COCTaB U 3apsij siipa, oOlIee YUCIIO MIEKTPOHOB M pacpeeiIeHue X
[0 OJIEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
3JIEMEHTOB M MX COCAMHEHHUH B Mpejenax MajiblX MEPUOJIOB U TIABHBIX MOJrPYNN C Y4ETOM
CTPOEHHS KX aTOMOB;

6) KIaccM(UIMPOBATh XMUMHYECKHE JJIEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XMMHUYECKHE
peaknuu (10 YMCITy M COCTaBy YYacCTBYIOIIUX B PEaKIUU BEUIECTB, MO TEIJIOBOMY dPQEKTy, MO
M3MEHEHUIO CTENEHEH OKUCIEHUS XUMUYECKUX JIEMEHTOB);

7) XapakTepu30BaTh (OMUCHIBATH) OOIIUE U CIIEHU(PUICCKHE XUMUICCKIE CBOUCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/1ast OMMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX ¥ MOHHBIX YpPaBHEHUMN
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

8) CcOCTaBIATh YpaBHEHHUS DJIEKTPOJIUTHUECKON AMCCOLMALMM KHUCIOT, IIEJIo4Yell U comeil;
MOJIHBIE W COKpaul€HHbIE YPAaBHEHMsI peakUuid HOHHOTO OOMEHa; YpaBHEHUS pPEaKIHii,
MOATBEPXKAIOLIUX CYLHIECTBOBAHUE TI'€HETHMUECKOM CBSI3M MEXJy BELIECTBAMHU PpPa3IUYHbIX
KJIaCCOB;

9) pacKpbIBaTh CYLUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil MOCPEICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OanaHca ITUX PEeaKIHii;

10) mporHO3MPOBATH CBOMCTBAa BEMIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHUS;, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUI B Pa3IMUHBIX YCIIOBHSIX;

11) BBIYMCHSATH OTHOCUTENIbHYIO MOJIEKYSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MacCOBYIO
JIOJII0 XMMHYECKOTO 3JeMEeHTa Mo (QopMylie COEAMHEHHS; MacCOBYIO JOJIO BEIIecTBa B
pacTBope; IPOBOAUTDH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIny;

12) crnemoBaTh TpaBWJaM  TOJB30BaHHMS XUMHUYECKOW TOCYAOW U  JIaOOpaTOPHBIM
o0opynoBaHHeM, a TakKe IMpaBWwiIaM oOOpalleHHus ¢ BelleCTBAMH B COOTBETCTBHH C
MHCTPYKUMSMU TIO BBINOJHEHUIO J1a0OpAaTOPHBIX XUMHYECKHUX OIBITOB MO MOJIYYCHHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO rasa);

13) mpoBOOUTH peakUMH, TMOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM NyTEM XJIOPHA-, OpOMUI-, MOAUI-, KapOoHaT-, docdar-, cumukar-,
cyibdaTr-, THIPOKCHA-UOHBI, KATHOHBl AaMMOHHUS M HMOHBl H3YYEHHBIX METAaJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

14) npuMeHSTH OCHOBHBIE OIEpAaIlMM MBICIUTEIBHON NEATENbHOCTH — aHajih3 U CUHTE3,
cpaBHeHHE, 00OOIIeHHe, CUCTEeMAaTHU3allhI0, BBISBICHUE MPUUYMHHO-CIEACTBEHHBIX CBA3CH —
JUI W3YYEHHUs CBOMCTB BEIIECTB M XUMHUYECKHX PpEaKIHii; €CTECTBEHHO-HAyYHBIE€ METOJIbI
Mo3HAaHUSI — HaONIO/IeHHWEe, HW3MEpEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (pealbHblil U
MBICJICHHBIH ).

Buppl nedarensHOCTH yJaImuxcs, HalpaBieHHbIE Ha TOCTIKEHNE

VcTouHuK mosydeHus 3HaHUH, (OPMUPOBAHUS

yMeHHH, HaBbIKOB Dopma NeaTebHOCTH

C1oBO, TEKCT, 3HaKU Caymanue yaurens
Crymanue U aHaJIU3 A0KJIaJI0B OJHOKIACCHUKOB
CamocrosTenbHas paboTa ¢ TEKCTOM B yueOHHKE, HayqHO-TIOMYJISIPHOI TuTeparype
OT10op MaTepuana U3 HECKOJIbKUX UCTOYHUKOB
Hanwucanue noxnanos, pedepaTon
BriBoz popmyi, 10Ka3aTeNbCTBO, aHATU3 GOPMYIT U TEOPEM
BeinonHeHue ynpaxxHeHHU 1o pa3rpaHUYEHUIO MOHATUI
CucreMaTu3anus

DneMeHTHl AeUCTBUTEIBHOCTH [IpocMOTp Mo3HaBaTeIbHBIX (PUIBMOB
Amnanu3 Tabnui, rpagHuKoB, CXeM



[Touck 00bsicHeHNsT HAOIIOTAeMBIM COOBITHSIM

AHanu3 BO3HUKAIOMINX MTPOOIEMHBIX CUTYalUN
OmnBIT 1 UCCIIEOBATENBCKAS IEATEIbHOCTD Ananus pa3aaTouHBIX MaTepHaoB,
O3HAKOMJICHHUE C Ta0OpaTOPHBIM 000PYIOBaHHEM,

O3HakomIleHHE M COOJIIOJICHUE MPaBWJI TEXHUKH OE30MacHOCTH B KaOMHETE XMMHUU U TPU
MIPOBEICHUH OTBITOB

Pemrenne pazniuHbIX SKCIEPUMEHTATIBHBIX 3a7a4

COop 1 cOpTHPOBKA KOJUIEKIIMOHHBIX MaTepUaIoOB

Hcnonb3oBaHne n3MepUTENbHBIX TPUOOPOB

[TocraHOBKA OIBITOB

BoinosiHenue 1ab0paTOpHBIX U IPAKTUYECKUX pabOT

Cucrema OLIEHKH JOCTHIKEHUS INIAHUPYEMBIX PE3YIbTaTOB

Texymuii KOHTPOJIb YCIIEBAEMOCTH TMPOBOJUTCS IMOYPOYHO, MO TE€MaM, 1O TPUMECTpaM, B
(dbopmMe TMarHoCTUKH (BXOIHOM, TPOMEXYTOUHOI, HTOTOBOM).

B pamkax Tekymiero KOHTPOJISI YYUTBHIBAKOTCA Takke BO3MOXHOCTH YMK «Xumus». B
METOJIMYECKOM armapare KaxiaoW TeMbl y4eOHWKA WMEIOTCS 3aJaHusl Ui OCYIIECTBIICHUS
KOHTPOJIBHO - OIIEHOYHOU AesTeNbHOCTU. Hapsimy ¢ aTuM ucnonb3yercs miaatdopma «POI» u
«Yun .Py», «MI3O», «KEMC KoHTeHT».

Conep:xanue Kypca
8 kiacc (66 yacoB)

Pasznea 1. [lepBoHavanbHble XMuMHYeCKHe MOHATHUSA (20 yacoB)

1.1. XuMusi — BakHasg 0OJIaCTh ©CTECTBO3HAHHWS M TMPAKTHYECKOW EATEeILHOCTH
yenoBeka (5 vacoB) Ilpeamer xumuu. Posib XMMUM B JKM3HU 4YeJOBEKa. Teja W BEIECTBa.
®du3nyeckrue CBOWMCTBA BEHIECTB. ArperatHoe cocTosHuEe BemiecTB. [loHaTne o MeTomax
MMO3HAHMS B XUMUU. XUMHS B CHCTeMe HayK. UncThle BemecTBa U cmecu. CriocoObl pa3ieneHus
cMeceil.

1.2. BemectBa u xumudeckue peaknuu (15 9acoB). ATOMBI U MOJICKYJIbl. XUMHUYECKHE
aneMeHThl. CUMBOJIBI XUMHYECKHX 37eMeHTOB. [IpocThie M ClIOXHBIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YYCHHE. XUMHYecKas ¢popMyiia. BaJeHTHOCT aTOMOB XUMHUYECKHX JIEMEHTOB.
3aKOH IIOCTOSHCTBA cocTaBa BemiecTB. OTHOcHTeNbHass aromHas Macca. OTHOCHTENbHAs
MOJIEKYJIIpHas Macca. MaccoBasi 0JIsi XMMHUYECKOTO JIEMEHTa B cCOeAMHCHUU. DU3NUYECKHUE U
XUMUYECKHE SIBJICHHUSA. XHMHYECKas peakuus U e€ TNPU3HAKW. 3aKOH COXPAHEHUS MAacChl
BelIeCTB. XuUMHUYecKue ypaBHeHus. Kraccubukaius XUMHUYECKUX peakuuil (CoequHEeHHUs,
paslioKeHUs, 3aMeleHus, 0OMeHa). XUMHYCCKHH SKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOU
MOCYIOH, ¢ mpaBuiaMu paboThl B JabopaTopuu U mpuémMamu oOpaileHusi ¢ J1adopaTOpHbIM
o0opynoBaHHEM; H3Yy4Ye€HHE U ONHCaHHE (PU3MYECKUX CBOMCTB 0OOpa3IOB HEOPraHUYECKHX
BeIlleCTB; HaOmoAcHUEe (U3ndecKux (IJIaBJIEHUE BOCKA, TasHHUE JIbJla, pacTUpaHUE caxapa B
CTYIKe, KUTIEHHUE U KOH/ICHCAIUS BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAITUBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJICHCTBUE Mea ¢ KHCIOTON) SIBJICHHI, HaOII0IeHUE U OTIHCaHNe MPU3HAKOB
MPOTEKAHUS XUMUYECKUX peakluil (pa3iokeHue caxapa, B3auMOJEHCTBUE CEPHON KHUCIOTHI C
xnopuaom Oapusi, paznoxkenue ruapokcuna meau(Il) mpu HarpeBannu, B3auMOJEHCTBUE Kele3a
¢ pactBopoM cosi Meau(Il)); usyduenue crnocoOoB pazgeneHus: cMecei (¢ MOMOIIBI0 MarHUTa,
bunbTpOoBaHUE, BBIAPUBAHHUE, TUCTHIUIAIMS, XpoMarorpadus), TMPOBEIEHUE OUYUCTKU
MOBAapeHHON  conu; HAOMIOJeHHWE W ONUCAaHUE  PEe3ylIbTaTOB  IPOBENEHHUS  OTbITA,
WUTIOCTPUPYIOLIETO0  3aKOH  COXpPAaHEHUsS  MacChl;  CO3JIaHME  MOJENed  MOJIEKYI
(1apocTep>KHEBBIX).



Pa3nen 2. Baxkneiilme npeacTaBuTe/ M Heopranmyeckux pemects (30 yacos)

2.1. Bo3ayx. Kucnopon. Ilonstue 06 oxcumax (5 wyacoB) Bo3zgyx — cmech rasos. CocraB
Bo3nyxa. Kucnopon — aneMeHT U mpoctoe BemecTBo. HaxoxeHue xuciopoja B IpUPOE,
¢u3nyeckue U XUMUYeCKHue cBoicTBa (peakiuu ropenus). Okcunapl. [IpuMenenue Kucioposa.
CriocoObl TOTy4eHUs! KUCIOPOAa B JIAOOPATOPUH M MPOMBIIIIEHHOCTH. KpyroBopoT kucioponia
B npupoze. O30H — aioTponHas Moaupukanus kuciaopoaa. TermmoBoit 3ddextT xumudeckoi
peaxkiuyu, TEpPMOXUMHUYECKUE YPAaBHEHUS, 3K30- U SHJIOTEPMUYECKUE peakluuu. TOIUINBO: Yrojb
M MeTaH. 3arps3HEHHE BO3[yXa, YCHIIEHHE MapHUKOBOTO 3(deKra, pa3pylieHue 030HOBOTO
CIIO41.

2.2. Bonopon. Ilonsatue o kucnorax u coysix (5 wacoB). Bomopon — aneMeHT u mpoctoe
BemiectBo. Haxoknenuwe Bojgopoga B mpupoje, (GU3MYECKHe M XUMHUYECKHE CBOWCTBA,
MIpUMEHEHHE, CI0coObI noxydeHus. Kucnotsl u conu.

2.3. KonuuectBeHHbIe OTHOLIEHUS B XUMHH (4 yaca) KonndectBo BemecTBa. Mousb. MosnsipHast
Macca. 3akoH ABoraapo. MossipHbiid 00bE€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSIM.

2.4. Bona. PactBopsl. [lonsitue 06 ocHoBanusix (5 yacoB) dusnueckue cBoicTBa BOJbl. Boma
Kak pactBoputenb. PactBopel. HackllleHHbIe M HEHachIIEHHbIE pacTBOphl. PacTBopuMoOcTh
BELIECTB B BojAe. MaccoBasi [0Jisl BeEIleCTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBaHnus. Poib pacTBOpOB B MPUPOJE U B KU3HHU 4eloBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsizHeHne NpUpoIHBIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

2.5. OcHoBHBIE KJacchl Heopranuuyeckux coenuHeHudt (11 wacoB) Kiaccudukanus
HeopraHuueckux coeauHeHuil. Oxcunpl. Krnaccudukamuss okcuaoB: colieoOpa3yromue
(ocHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W HeconeoOpasyromme. HoMeHkmarypa OKCHIIOB
(MextyHapoHas U TpuBUaibHas1). Pu3nyecKue U XMMUYECKHe cBOMCTBa okcuaoB. [lonydenue
okcunoB. OcHoBanusa. Knaccudukarus ocHoBaHWM: MIENOYHM M HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHu# (MeXAyHapoIHas W TpuBHaibHas). PU3NUECKHE U XUMHUYECKHE
cBorictBa ocHoBaHuid. [lomydenme ocHoBanui. Kwucmotel. Kiaccudukanus Kucmor.
Homenknarypa kucinotr (MexayHapogHas M TpuBHalibHas). Du3NyecKue M XUMHUYECKUE
cBoiictBa kucioT. Pan aktuBHocT MetaimioB H. H. bekerosa. Ilomyuenune kucnot. Comm.
Homenknarypa comneit (MexayHapoHast M TpUBUAIbHAs ). DU3NUYECKUE W XUMHYECKHE CBOMCTBA
conmeit. [lomyuenme conell. I'eHeTnueckas CBsI3b MEXKIy KiIaccaMd HEOPraHUYECKHX
coenuHeHU. XUMUUECKUN SKCIIEPUMEHT: KaueCTBEHHOE ONpPE/IEICHNE COJepKaHHsI KUCI0poia
B BO3/yXe; IMOJyueHHEe, coOuWpaHHe, paclo3HaBaHWE U H3Y4YEHHE CBOWCTB KHCIOPOJa;
HaOJIO/ICHNEe B3aUMOJICHCTBUSL BELIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS H
MpeKpaleHusi TopeHus (Mokapa); O3HaKOMJIEHHE C OoO0pa3llaMH OKCHJIOB M OIHCAaHUE UX
CBOJCTB; MOJy4eHHE, COOMpaHUE, PacllO3HABAHUE M H3YYEHHE CBOWCTB BOJOpPOAA (TOpEHHE);
B3auMoJieiicTBue  Bojgopoaa ¢ okcugom  Mmemu(Il)  (Bo3MOkHO — HCMONB30BaHUE
BHJICOMATEPUANIOB); HaOIOJeHNEe 00pa3loB BEIIECTB KOJUYECTBOM | MOJb; HCCIIEOBaHUE
OCOOCHHOCTEl PACTBOPEHMSI BEIIECTB C Pa3IUYHONM PACTBOPUMOCTBIO; TPUTOTOBIICHUE
PacTBOPOB C OIpeaeIEHHON MAacCOBOM J0JIEl paCTBOPEHHOTO BEILIECTBA; B3aUMOICHCTBUE BOIBI
c MeraulaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEPUAIIOB);
OTpeJieiecHue PACTBOPOB KHUCIOT U IIENOYeH C MOMOIIBI0 HHIUKATOPOB; HCCIEAOBAHUE
00pa3l0oB HEOPraHMYECKUX BELIECTB pa3jIMYHbIX KJIACCOB; HAOIIOAEHUE MU3MEHEHMs OKPACKU
MH/MKATOPOB B pacTBOpax KHUCIOT U IIeJoveil; n3yuenue Bzaumojeiictus okcuga meau(ll) c
pacTBOPOM CEPHOM KHUCIIOTBI, KUCJIOT C METajulaMH, peakluil HelTpaiu3anuu; NOoJydeHUue
HEPACTBOPUMBIX OCHOBaHHM, BEITECHEHHE OJTHOTO METajula JPYTUM U3 pacTBOPA COJIU; PELICHHE
HKCIIEPUMEHTANIbHBIX 33714 110 TeMe «BaxHele Kjaacchl HOPraHMYECKUX COSANHEHHI».

Pazpnen 3. Ilepnoanueckuii 3axon u Ilepuoanyeckasi cucrema XMMH4YECKUX 3j1eMeHTOB /1.
N. MenageneeBa. Crpoenne aroMoB. Xumuueckasi CBsi3b. (OKHCIHMTEJBHO-
BOCCTAHOBHMTE/IbHbIE peakuuu (14 yacos)



3.1. Ilepumonuueckuii 3akoH u Ilepuommueckas cucrema xumuueckux snemeHtoB JI. U.
MenneneeBa. Ctpoenune aroma (7 wacoB) IlepBbie MONBITKH KiacCU(DUKAUN XUMUYECKUX
aneMeHTOB. lloHATHME O Trpynmax CXOAHBIX IEMEHTOB (ILEJIOYHBIE U IIEIO0YHO3EMEIIbHBIE
METaJUIbl, TaJIOTeHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(pOTEpHbIE OKCUIBI U
ruapokcunsl. Ilepuonundeckuit 3axoH. Ilepuonuueckas cucrema XuMU4ecKux diaemeHToB [1. U.
MenneneeBa. KoporkonepuonHas u anuHHOTEpHOAHAs (opmbl Ilepuoauueckoil cucTeMbl
xumuueckux anemeHtoB . M. MengeneeBa. Ilepuonbr u rpynmbl. PU3HYECKHIT CMBICT
MOPSIIKOBOTO HOMEpa, HOMEpOB Iepuoja u rpynmbl sieMeHTa. CtpoeHue atomoB. Cocrtas
aTOMHBIX sfep. M3oTombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20
XuMH4Yeckux a3nemMeHToB llepmoanueckoin cucrembl J[. M. MenneneeBa. XapakKTepUCTUKa
XUMHUYECKOTO 3JIEMEHTa Mo ero mnoJsioxkenuto B Ilepuomnueckoi cucreme . . Menneneena.
3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB MO Tpynnam U nepuojam. 3HaueHue llepuoanueckoro 3akoHa u
[IepnoandecKkoil CUCTEMBI XMMHUYECKHX JJIEMEHTOB JUIsl Pa3BUTHUS Hayku W npaktuku. [, M.
MeHnneneeB — y4EHBIN U TPaXIaHUH.

3.2. Xumnueckas cBs3b. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu (7 4acoB) XuMHUUYECKas
cBs3b. KoBaneHTHas (mosisipHast M HETOJISIpHAsi) CBSI3b. DJIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX
aneMeHTOB. MonHas cBsi3b. CTeneHb okucieHus. OKUCIUTENTbHO-BOCCTAHOBUTEIbHBIE PEaKIIUU.
[Ipouecchl OKUCIEHUS U BOCCTAHOBJIEHUSA. OKHUCIUTENM W BOCCTAHOBHUTEIH. XHMUYECKHI
OKCIEPUMEHT: H3y4yeHue O0OpaslloB BEIIECTB METAUVIOB M HEMETAJUIOB; B3aUMOJIEHUCTBUE
TUIPOKCHIA IMHKA C paCTBOPAMU KUCJIOT U LIeJI0UeH; TPOBEIEHUE OTBITOB, HIUTIOCTPUPYIOLTUX
MIPUMEPbl  OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiuil (ropeHue, peakuuu pasokKeHUs,
COCTMHEHUS).

Pe3epBHOe Bpems 2 yaca.

MexnpenMeTHbIE CBSI3U

Peanusanus MexXnpeIMeTHbIX CBA3€H MPU U3YYEHUH XMMUU B § KJIacCe OCYIIECTBIISETCS Yepes
HCIOJIb30BAaHME KaK OOIIUX €CTECTBEHHO-HAyYHBIX MOHSTHUH, TaK M TMOHSATHH, SBISIOUIUXCS
CUCTEMHBIMU I OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE TMOHATHUSA: HAy4HbIH (hakT, TUnoTe3a, TEOpHs, 3aKOH, aHAIU3,
CHUHTE3, KiIaccu(puKalus, MNepUOJUYHOCTh, HaOIIOJCHUE, HKCIEPUMEHT, MOJEINpPOBaHUE,
HU3MEPEHUE, MOJIENb, SIBJICHUE.

®usnka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsijl, BEIIECTBO, TelO, 00bEM, arperarHoe
COCTOSIHUE BEIIEeCTBa, ra3, (pu3nueckue BEIWYHHbI, €AUHULIBI U3MEpPEHUs, KOCMOC, IJIaHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MuHepallbl, TOPHBIE MOPOIbI, MOJIE3HBIE HCKOMAaEeMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 kyacc (66 yacos)

Paspnen 1. BemecTtBo u xumuveckasi peakuus (17 yacos)

1.1. [ToBTOpEeHue u yriayOneHue 3HaHUH OCHOBHBIX pa3zeioB Kypca 8 kimacca (5 4acoB)
[Tepuonnueckuii 3akoH. [lepronnueckas cucrema xumuueckux snemeHToB [[. . Menneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX
TPEX MEePUOJ0B, Kausl, KAJIbLIUI U UX COEIMHEHUI B COOTBETCTBUM C TOJIO)KEHHEM 3JIEMEHTOB B
[lepuoanueckoil cucremMe U CTpO€HHEM HMX aTOMOB. CTpoeHHEe BEUIECTBA: BBl XUMHYECKOU
CBA3U. THUIBI KPUCTAJUIMUECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA
KPUCTAIIMYECKON PEMIETKH M BUJa XUMUYecKoW cBs3u. Kmaccudukaius U HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB (MEXAYHAPOAHAS U TPUBHANIbHAS). XUMUYECKHE CBOICTBA BEIIECTB,
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OTHOCSIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHMYeCKUX COEIMHEHUM, I€HETUYECKas CBsI3b
HEOPraHUYECKUX BEIECTB.

1.2. OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKMX peakuuii (4 uyaca) Kiaccudpukamms
XMMHMUYECKUX pEeaKUUi MO pa3MyHbIM IpU3HAaKaM (IO 4YMCIy M COCTAaBy YYacTBYIOLIUX B
peaKImy BEIIeCTB, MO TEIIOBOMY P PEKTY, M0 U3MEHEHHIO CTETIEHEH OKUCICHUS XUMHUYECKUX
3JIEMEHTOB, 10 0OPATUMOCTH, IO YYACTHUIO KaTaau3aTtopa). DK30- U SHAOTEPMUUYECKUE PEAKIIUH,
TepMOXUMUUeckue ypaBHeHUd. [loHsTHE O ckopocTH XumHueckod peakuuu. [lonstue 00
00paTUMBIX M HEOOPATUMBIX XUMHUECKUX peakiusax. [IoHsATHEe 0 TOMOTE€HHBIX U TeTepOTreHHBIX
peakuusix. Ilonsrue o XxumudyeckoM paBHOBecuU. @aKTOpbl, BIMSIOIIME HA CKOPOCTh
XMMHMYECKOM  peaklud U  T[OJIOKEHHE  XHMHMYECKOTO  paBHOBecHS.  OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUH, DSJIEKTPOHHBIM OalaHC OKHUCIUTEIHHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocraBieHHE  YpaBHEHUN  OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX  pPEaKUMH ¢
HCII0JIb30BAHNEM METO/Ia 3JIEKTPOHHOT0 OajaHca.

1.3. DNEeKTPOTUTHYECKAsT TUCCOIManusa. XUMHUYECKHE peakiuu B pacTBopax (8 4acon)
Teopust MEKTPOIUTHUECKON AMCCOLUAIMK. DJEKTPOJIUTHl M HE- 3JIEKTPOJUTHL. KaThoHBI,
aHUOHBI. MeXaHu3M JAHMCCOLMAllMM BEIIECTB C pPa3IMUYHBIMM BUAAMH XHMHUYECKOHM CBS3H.
Crenens qucconnarnuu. CUiabHBIE U c1a0ble AMEKTPOJIUTHI. Peakiinn HOHHOTO 0OMeHa. Y ClToBUS
MIPOTEKAHUS peakluii HOHHOTO OOMeHa, MOJIHbIE U COKpAIllEHHbIE HOHHBIE YPAaBHEHHUS PEaKLUi.
CBoiicTBa KHCIIOT, OCHOBaHMM M COJiell B CBETE IMpPEACTaBICHUN OO0 3JIEKTPOJIUTHYECKON
mucconuranuu. KadecTBeHHbIe peakiiuv Ha HOHBL [loHsATHE O ruaponuse conell. XUMUYECKHUI
OKCIEPUMEHT: O3HAKOMJICHHE C MOJENSIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHuYecKuX
BEIIECTB — METAJIOB M HEMETAJIOB (rpaduTa W anMasa), CJIOXKHBIX BEIIECTB (XJIIOpHAa
HaTpUsl); HCCIEJOBAaHHE 3aBUCHMOCTH CKOPOCTHM XUMHUYECKOW peakUMH OT BO3ICHCTBUS
Pa3IMYHbBIX (AKTOPOB; HCCIENOBAHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IpoIlecca
JMCCOLMAIlMU KUCJIOT, Ienodeid W cojied (BO3MOXKHO HCHOJb30BaHHE BHUACOMATEPUAJIOB);
MIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHHUS peakluii HOHHOro oOMeHa
(oOpazoBaHMe oOcajKa, BBIJCICHHE Ta3a, 00Opa30BaHHUE BOJIbI); OIBITOB, HILTIOCTPUPYIOIINX
MPUMEPbl  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (FOpeHHe, peakluuu pasoxKeHUs,
COEJIMHEHUS); PAacllO3HABAaHUE HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX peakluit
Ha MOHBI; pEeUICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Paznen 2. Hemeranubl H UX coequHenus (24 yaca)

2.1. O6mas xapakrepucTuka XuMuueckux nemMeHToB VIIA-rpynmel. ["anorenst (4 yaca) O6mast
XapakTepucTuka rajoreHoB. (OcCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE CTENEHU
okucienusa. CtpoeHue U pu3NYeCKUe CBONCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XUMUYECKHE
CBOMCTBa Ha mIpuMepe xJiopa (B3auMMOJAEWCTBHE C MeTa/llaMd, HEMETaJUlaMH, MIeJI04YamH).
XnopoBojopoa. ConsiHas KUCIOTa, XUMUYECKHE CBOMCTBA, MOJTy4YeHUe, IpuMeHenue. Jleiictrue
XJIOpa M XJIOPOBOJOPOJA Ha OpraHU3M ueloBeka. BakHeililue XJIOpuapl U UX HaXOXKJIEHUE B
IpHUpoIe.

2.2. Obmas xapakTepucThuKa XuMudeckux aneMeHToB VIA-rpynmnsl. Cepa u e€ coequnenus (5
gacoB) OOmas xapakTepuctuka 3mneMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (QU3nvecKre CBOHWCTBA MPOCTHIX BEIECTB —
KHCTIOPO/Ia U CEephl. AJUIOTPOIHBIE MOIU(PHUKAIIUN KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepel. CepoBOIOPOA, CTpoeHHE, (U3NUECKHe M XUMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasl KUCIOTa, PU3NYECKHEe U XMMHUYECKHE CBOWCTBA
(obmme Kak mMpeACTaBUTENS Kiacca KHCIOT M cnenuduueckue). XHMHUYECKHE pEaKLuu,
JeKalie B OCHOBE MPOMBIIIJICHHOTO crocoba ModydeHus cepHoi Kuciotel. IIpumeHnenue.
Conn cepHOM KHUCIIOTBI, KayecTBEHHas peakius Ha cyinbdaT-uoH. HaxoxnaeHue cepbl U e€
COEIMHEHUH B NpUpoje. XUMUYECKOE 3arps3HEHNE OKPYXKAlOIIEeW Cpellbl COEANHEHUAMH CEpbl
(KUCIIOTHBIE JI0K/IU, 3arPA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro MpeioTBpAILCHHS.

10



2.3. OOmas xapakTepUCTHKa XUMHUYECKHX 3JIeMeHTOB VA-Tpynnbl. A3zor, docop m ux
coenuHeHusi (7 dacoB) OOmas XapakTepucTHKa dJeMEHTOB VA-rpymmbl. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEPHBIC CTENEHH OKHUCICHHUS. A30T, paclpoCTpaHEHHE B MPUPOJE,
¢u3nveckrue U XuMHIecKue cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHAK, ero (pu3ndeckue
U XUMHYECKHE CBOWCTBA, MoyiydeHne W npuMeHenue. Conu aMMOHMS, MX (usnyeckue M
XMMUYECKHE CBOWCTBA, MpuMeHeHue. KadecTBeHHas peakiysi Ha MOHBI aMMOHHUA. A30THas
KHCJIOTa, €€ ToJydeHue, (QU3NYecKne M XUMHUYECKHEe CBOMCTBA (0OLIME Kak MpeJICTaBUTEIS
KJlacca KUCIOT U crienuduueckue). Vcrnonp30BaHe HUTPATOB M COJIEH aMMOHHS B KadeCTBE
MUHEpAJIbHBIX YyA00peHui. XUMHUYECKOE 3arps3HEHHE OKPYKAIoLIEeH cpeabl COeAMHEHUSIMU
a30Ta (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE BO3lyXa, TOYBBI B BOJI0EMOB). Docdop, amioTponHbie
Moaudpukaun  pocdopa, ¢usmueckue M xumuueckue cpoiictBa. Okcupn dochopa(V) u
dbochopHass kuciaoTa, (PU3MUECKHE W XMMHUYECKHE CBOMCTBa, MoiyiydeHue. lcmonap3oBaHue
¢docdaToB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

2.4. OOmias XxapakTepUCTHKa XUMUYECKUX 37eMeHToB [VA-rpynnbl. Yriepoa U KpeMHUR U UX
coemuaeHust (8 wacoB) OOmas xapakrepuctuka djaeMeHTOB [VA-rpymmbel. OcoGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHBIE CTETIEHW OKHCIEHHS. YTJEpOl, aJUIOTPOITHbIE MOAN(DUKAIIUH,
pacmpocTpaHeHHne B Mpupojie, Gu3ndeckue U XuMuueckue cpoiictBa. Ancopoums. Kpyrosopot
yriaepona B mpupoae. OKCHIBI yriiepoaa, X GU3NdecKue 1 XUMHIECKIEe CBOMCTBA, ACHCTBUE HA
KUBBIE OpPTaHW3MBI, TIOJyYE€HHE W TNPUMEHEHHUE. DKOJIOTHYECKHE IPOOJIEMBI, CBS3aHHBIE C
okcusom yriepona(lV); runmoresa rio0abHOTO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIA d(PQEKT.
VYronpHas KucioTa W e€ coiM, WX (U3MUYecKHe W XMMHUYECKHE CBOICTBA, IOJydCHHE U
npuMeHeHne. KauecTBeHHast peakiusi Ha KapOoHaT-HOHbI. Vcrob30BaHne KapOOHATOB B OBITY,
MEIWIIMHE, TPOMBIIUICHHOCTH U CEeIbCKOM Xo3siicTBe. [lepBoHavaibHBIE MOHATHS 00
OpraHMYECKUX BEIEeCTBaX KaK O COEIUHEHUSX yriepojaa (MeTaH, STaH, 3TWJIEH, alleTHIIEH,
3TaHOJ, TJIMLEPHH, YKCycHas KkucioTa). VX coctaB u xumuueckoe ctpoeHue. I[lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKHUpaX, OeiKax, yrieBoJaXx — M HX pOJU B JKU3HU
yeroBeka. MaTtepuanbHOE €IUHCTBO OPraHUYECKUX M HEOPraHUYECKUX coeMHeHu. Kpemuuii,
ero gu3nyeckre U XuMUYECKHe CBOICTBA, MoJydyeHue U npuMeHeHne. CoelMHEHUsI KpEMHHUSI B
npupoje. Oomue npeacrariaeHus 06 okcunae kpemHusA(IV) u kpemauneBoit kucnore. CHIMKATHI,
WX UCMHOJIb30BaHHWE B OBITYy, MEIUIMHE, MPOMBIILIEHHOCTH. BakHelnine CTpouTenbHbIe
MaTepuasbl: KepaMmHKa, CTEKJIO, LEMEHT, OeToH, jxene300eroH. IIpoGmembr Oe3omacHOro
UCIIOJIb30BAHUSL CTPOUTENbHBIX MAaTepuajgoB B IOBCEJIHEBHON JKU3HH. XuMUYeCKuit
HKCIEPUMEHT: H3y4yeHUE O0pa3lloB HEOPraHWYEeCKHX BEIIECTB, CBOWCTB COJISIHOW KHUCIOTHI;
MPOBEJICHUE KAYeCTBEHHBIX pEaKIHMi Ha XJIOPUA-WUOHBI U HAONIOJEHHWE MPU3HAKOB HX
MIPOTEKAHUS; ONBITHI, OTpa)karoniue (U3NYecCKHe U XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HX
coeMHEHUI (BO3MOXKHO UCHOJB30BAaHUE BUJCOMATEPHUATIOB); O3HAKOMIIEHHE C 0Opaslamu
XJIOpUI0B (TaJOreHUI0B); O3HAKOMIICHHE ¢ 00pasliaMu cepbl U €€ COSAMHEHUSIMU (BO3MOXKHO
WCIOJIb30BaHME BHJEOMATepUaioB); HaOIoIeHue Tmpoiecca OOYrMBaHUA caxapa TOJ
JNeCTBHEM KOHIICHTPUPOBAHHOW CEpHOM KHUCIIOTHI, M3y4eHHE XUMHUYECKHX CBOWCTB
pa30aBiIeHHONW CEpPHON KHUCIOTHI, MPOBEICHUE KA4YeCTBEHHON peakuuu Ha CcyabdaT-uoH U
HaOo/IeHNe MpU3HaKa e€ MPOTeKaHUs; O3HAKOMIIEHHE C (PU3MYECKUMH CBOICTBaAMH a30Ta,
dochopa m ux coeauHeHHH (BO3MOKHO HCIONIB30BaHUE BHUIEOMATEpHANOB), oOpaslaMu
a30THBIX U (ochopHBIX ynoOpeHui; moyydyeHue, coOMpaHHe, paclo3HaBaHHE U H3y4EHHE
CBOMCTB aMMHaka; MPOBEJCHHWE KAaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHUA U ¢ocdar-uoH U
U3yueHHe NMPU3HAKOB MX MPOTEKaHUs, B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIOTBHI
C MeJIbI0 (BO3MOXKHO HCIIOJIb30BaHHE BUAECOMATEPHAJIOB); U3yUEHHUE MOJIeNel KPUCTAIINUYECKUX
pewméTok anmasa, rpadura, QynaepeHa; 03HaKOMIJIEHHE C IMTPOLECCOM aICOPOLIMU PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOTrasa; IOJydeHUe, coOupaHue,
pacrio3HaBaHHe M U3y4YeHHE CBOMCTB YIJIEKUCIIOTO ras3a; NpOBEJCHUE KaueCTBEHHBIX PEaKLUil
Ha KapOOHAaT- M CHJIMKAT-HOHBI M HM3y4YeHHWE NPU3HAKOB UX IPOTEKAHUS; O3HAKOMIIEHHE C
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MPOAYKIMEH CHIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHUE SKCIEPUMEHTANBHBIX 3aa4 M0 TEeMe
«BaxHenmune HeMeTaubl U UX COCUHECHUS».

Paznen 3. Merasibl u ux coennuenus (20 yacon)

3.1. O6ume cBoiicTBa MeTamuioB (4 yaca) OOmas XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB —
METAJUIOB HA OCHOBAHHUM MX MOJIOkKEHUS B [lepromyeckoil cuctreMe XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa u crpoeHuss aromoB. CTpoeHHe MeTauioB. MeTaiinyeckas CBS3b H
MeTaJUTMYeCcKasi KPUCTALTNYECKAs PEIIETKA. DICKTPOXUMUUECKHUIN PsiJl HAMPSHKEHUM METaJIOB.
dusnyeckue M XUMHUUYECKHE CBOWMCTBAa MeTayuioB. OOmmMe crnocoObl MOJy4YEeHUsT METaJUIOB.
[ToHsiTHE O KOPPO3HH METAIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
YYI'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIIIEHHOCTH.

3.2. Baxwueiimue metauibl U ux coenuHeHus (16 yacos) lllenouynble MeTauibl: MOJOKEHUE B
[Tepuonnueckoit cucreme xumudeckux anemeHtoB J[. M. MeHneneeBa; cTpoeHUE MX aTOMOB;
HaxoXJieHue B mpupoje. Puznueckre U XMMUYECKHUE CBOMCTBA (HA MIPUMEPE HATPUS U KaJIHs).
Okcuabl ¥ TUAPOKCHUIBI HATPUs U Kanus. [[puMeHeHne IeNOYHBIX METAJIIIOB U UX COSAMHEHUH.
[[erouyHO3EMENBHBIE METAJIBI MarHUi M Kajbluid: moJioxkeHue B llepuonnueckoil cucreme
xuMuueckux anemeHtoB [I. M. MeHneneeBa; CTpo€HHE MX aTOMOB; HaxO0XXJACHUE B MPUPOJIE.
@uU3NYECKE U XMMHYECKHE CBOVMCTBA MarHus U Kajblus. BaxkHelmme coeIMHEHUs KalablUs
(oxcun, rumpokcun, coim). JKECTKOCTh BOABI M CHOCOOBI €€ yCTpaHeHHs. AJOMHHUN:
noJsioxxenue B [lepuoauueckoit cucreme xumuueckux sneMeHtoB . . MenneneeBa; ctpoenue
aToMa; HaxOoXAeHHE B Tmpupone. DU3HMYECKHE W XUMHUYECKHE CBOWCTBA AITIOMUHHSL.
AMdoTepHble CBOWCTBa OKCHAAa © THUIPOKCHAA amoMuHUA. JKenme3o: TMOJ0KEeHHWE B
[Iepnoanueckoit cucrtemMe xmmuueckux siaeMeHToB JI. M. MeHneneeBa; crpoeHue artoma;
HaxoxJieHue B mpupoje. Gusndeckne n XUMHUECKHE CBOMCTBA kene3a. OKCUABI, THIPOKCHIBI
n comu xene3a(ll) m kenmesa(Ill), mx cocraB, cBoWcTBa W TOJydYeHHE. XHUMHUYCCKUN
SKCIEPUMEHT: O3HAKOMJIEHHE C oO0pa3laMM METaUIOB U CIUIaBOB, HX (PU3HMUECKUMHU
CBOMCTBaMM; HW3Y4YE€HHE pE3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE
BHJICOMATE€pPHAJIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHJA KaJbI[US W HATPUS C BOJOU
(BO3MOKHO HCIIOJIb30BAHME BUJCOMATEPHAIIOB); HCCIEIOBAHUE CBOMCTB JKECTKOM BOJIbI;
mpolecca TOpeHus jKejle3a B KUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAaHUS KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI (MarHus, KaJbLMs, ATIOMUHUS,
nuHka, sxeneza(ll) u xxenesa(Ill), meau(Il)); HabmoneHHE M OMMCaHUE TTPOLIECCOB OKPAITUBAHMS
IUIAMEHH MOHAMM HATPHsl, Kalusg W KaJbIUs (BO3MOXHO HCIOJIb30BaHHE BUIEOMATEPUAJIOB);
uccienoBaHue aMm(pOTEpHBIX CBOMCTB T'MAPOKCHIA aTIOMUHUS U THAPOKCUIA IIUHKA; PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «BaxHelnne MeTamibl U UX COSAMHEHUS .

Pasznen 4. Xumus u oxkpyskawmas cpeaa (2 yaca)

4.1. BemectBa 1 MaTepuaibl B KU3HU 4deioBeka (2 yaca) HoBble Marepuaibl M TEXHOJIOTHH.
BemectBa u Marepuanbl B MOBCEIHEBHOM XKU3HM 4ellOBeKa. XMMHS U 310poBbe. bezomacHoe
WCIOJIb30BAHME BEILIECTB U XMMHUYECKHX peakiuil B ObITy. IlepBas momouis nmpu XuMHUYECKHX
oXorax M oTpaBieHHSX. OCHOBBI 3KOJOIMYECKON TI'PAMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE
OKpYy:Karollei cpelibl (mpeaensHas gqonyctumas Konmnentpaus semects — [1/IK). Pons xumun
B pEIICHUHU DHKOJOTHYECKUX mpobaem. IlpupoaHble HUCTOYHUKU YIIIEBOJOPOAOB (Yrodb,
MPUPOAHBIN a3, HEPTH), MPOAYKTHl UX MEpepabOTKHU, UX POJb B OBITY M MPOMBIILICHHOCTH.
XUMUYECKUH DKCIEPUMEHT: HU3yueHHE OOpas3IloB MaTepHalioB (CTEKIO, CIUIaBbl METAIJIOB,
MOJIMMEPHBIE MaTepUabl).

PesepBHoe Bpems 3 yaca.

MexnpeamerHbie CBA3U

Peanuzanus MexXnpeIMeTHbIX CBA3€H NMPU U3YYEHUH XUMUU B 9 Kilacce OCYIIECTBISETCS Yepes
HCIOJIb30BaHME KaK OOIIUX eCTECTBEHHO-HAyYHBIX TOHSTHUN, TaK W TOHSATHH, SBISIONIUXCS
CUCTEMHBIMU JUIsI OTIEIbHBIX MPEAMETOB E€CTECTBEHHO-HAYYHOro IMKJIa. Peanuzanus
MEXIPEIMETHBIX CBsI3ed MpU U3YYEHHMM XUMHUM B 9 Kilacce OCYIIECTBISECTCS uepe3
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UCTOJb30BAHME KAaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSATHUMH, SBIISIOLIMXCS
CHCTEMHBIMU JIJIsl OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OOmire ecTecTBEHHO-HAYYHBIC TOHATHS: HAy4YHBIH (PakT, TUHOTE3a, 3aKOH, TEOPHs, aHAIM3,
CHHTE3, KJIAacCH(UKALUs, TEPUOJUYHOCTh, HAOIIOACHUE, OHKCIIEPHUMEHT, MOJICIUPOBAHUE,
U3MEpEHHUE, MO/ICNb, SIBJICHUE, TAPHUKOBBINA 3P (PEKT, TEXHOJIOTHsI, MATCPHAIIBL.

@dwusmnka: Martepusi, aToOM, OJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIHA, H30TOIHI,
paIMOaKTUBHOCTh, MOJIEKYNa, OJCKTPUYECKUH 3apsl, MPOBOJHUKH, IOIYIPOBOJIHUKY,
IMRJIEKTPUKH, (POTORIIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperarHoe COCTOSHHE BElIeCTBa, ras,
pacTBOp, pPAaCTBOPUMOCTH, KPUCTAJUIMYECKAs pEMmETKa, CIUIaBbI, (PU3MUYECKHE BEITUYMHBI,
€IMHUIIBI I3MEPEHHSI, KOCMHYECKOe IPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buonorusi: ¢dorocunres, npixaHue, Ouocdepa, SKOCHUCTEMa, MHHEpAIbHBIE YIOOpEHUs,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNlbl, TOPHBIE TMOPOJBI, MOJE3HBIE HCKOTAeMBbIE,
TOTUTUBO, BOJTHBIE PECYPCHI.

TemaTnuyeckoe MJIAHMPOBaHUE
8 kus1acc (66 yacoB)

Ne HaumeHnoBaHue Monyiis Bcero Wudopmanus o6 BocnuTatensHbIM OTEHIIHAT
qacoB OJICKTPOHHBIX y‘{C6HO- YpoOKa B COOTBETCTBUH C

METOJMYECKUX MaTepHajlax MoayneM «IIIkonbHBIN ypoK
1.1. Pa3zgen 5 Poccuiickas YcraHoBienue JIOBEPUTEIBHBIX
1. TepBoHaYATBHBIE JJIGKTPOHHASL IIKOJAa - | OTHONIEHWH MEXKIy YYUTEIeM U €ro
XHMHYEeCKHE  TOHSTHUS https://resh.edu.ru/ YYCHUKAMH, CIOCOOCTBYIOIINX
(20 yacoB) Poccuiickas MTO3UTHBHOMY BOCTIPUSTHIO
Xumus — BayKHAs JJIGKTPOHHAS IIKOJA - | ydamummucs TpeOOoBaHWUN U TPOCKO
00IIaCTb  €CTECTBO3HAHUS https://resh.edu.ru/ VUUTENS, TIPUBICYECHUIO UX BHUMAHHUS
u MPaKTUYECKOH Enunas KOJUIEKIIUST | K o0cyxmaeMoit Ha YpOKe
JeSITeTHHOCTH YelIOBEKa U(PPOBBIX WHpOPMAITUH, AKTUBU3ALINU 170'¢

00pa30BaTENbHBIX MTO3HABATEIHHOMN JEATENbHOCTH.
pecypcoB [IpuBnedeHre BHUMaHUA MKOIbHUKOB
http://school- K IIEHHOCTHOMY AaCIEKTy H3y4aeMbIX

collection.edu.ru Ha yPOKax sIBJICHHIA.
[ToOyxnenne IITKOJTFHUKOB
coOFOIaTh Ha YpOKE OOIIeTpUHSTHIE
HOPMBI TIOBEICHUS, TPaBUIIa OOIIEHIIS
co crapmmMmH  (yUUTEIsIMH) |
CBEPCTHUKAMH (IIKOTFHUKAMH ),
MPUHIATE y9eOHOW MUCIUIUINHBL U
CaMOOpTaHU3AINH .

BruroueHne B ypoK  MTPOBBIX
TpoIIeyp, KOTOpPBIE  TIOMOTAIOT
MOJIep)KaTh MOTHBAIMIO JeTeld K
1.2. | BemectBa 15 MONYYEHUIO 3HAHWN, HaJIaKUBAaHUIO

U XUMHYCCKUEC pCaKIINN

IO3UTHBHBIX MCEKITHYHOCTHBIX
OTHOIICHHH B KjIacce, IIOMOraroT
YCTaHOBJICHUIO )_'[06p OXKelaTeIbHOM

aTMocdepsl BO BpeMsi ypoKa
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2.1. | Pazmen 2. Baxknueiimmue 5 Poccuiickas Dopmuposanue y Y4eHUKO8 Y8aHCEeHUsl
npeacTaBuTeNU JJIEKTPOHHASL IIKOJA - | U  UHMepecos K  NPaAKmudeckol
HEOPraHuYecKux https://resh.edu.ru/ HANPasIeHHoCmu npeomema,
BemecTB (30 yacos) denepanabHbI gopmuposanue @DYHKYUOHATLHOU
Bosnyx. Kucnopoz. 00pazoBaTenbHBIN epamomuocmu, gocnumanue
[Tonsitue 06 okcumax mopTan KYIbMypul  00Wenuss;, noooepiicanue

http://www.edu.ru/ unmepeca K y4enuio u popmMuposanuio
OenepanpHas NO3HABAMENbHOU AKMUBHOCIU.
MH(OPMALHOHHAS Bxirouenue B ypoK UTPOBBIX
cncremMa «EMHOE OKHO | mporiejryp, KOTOPBIE TOMOTAOT
Aocrymna K| mommep:kaTh MOTHBAILIHIO JIETEH K
00pa30BaTEIbHBIM MOJIyYEHHIO 3HAHUW, HAJIaKMBAaHUIO
pecypcam» " | HO3UTUBHBIX MEKIMYHOCTHBIX
http://window.edu.ru/ OTHOLICHHIT B KJIaCCe, TOMOTakoT

2.2. | Bogopon. 5 Poccuiickast 2JEKTPOHHAS | ycTaHOBICHHIO TOOPOKENATEIBHOM
Ilondarne o kucinorax 1IKOJIa - | aTMocheps! Bo BpeMst ypoka.

COJIsIX https://resh.edu.ru/ VHULMUPOBAHHE U MOLEPIKKa
Enunas KOJUICKIHUA | yccne10BaTeIbCKON 1€ATENbHOCTH
HPOBBIX LIKOJIbHUKOB B PAMKaX peanu3aluu
00pa30BATEIBHBIX VMU UHJIUBUAYaJIbHBIX U TPYMIIOBBIX
pecypcos HCCIIEZIOBATENBCKUX IIPOEKTOB
http://school-
collection.edu.ru

2.3. | KonnuectBeHHBIE 4 DdenepanpHas
OTHOIIICHHS B XUMHH UH(pOPMAIOHHAS

cucrema «EquHoe OKHO
JIOCTYTIa K
o0pa3oBaTeITbHBIM
pecypcam» -
http://window.edu.ru/

2.4. | Bona. PactBOpEL 5 Enunas KOJUTCKITHS

ITonsiTne 06 OCHOBaHMSX QP POBBIX
o0pa3oBaTeIbHBIX
pecypcoB
http://school-
collection.edu.ru

2.5. | OcHOBHBIC KJIaCChI 11 Poccuiickast
HEOPTaHHYECKHIX 9JIeKTPOHHASA IIKONA -

COCIMHCHUH https://resh.edu.ru/

OdenepanbHas
nH(popMarmoHHas
cucrema «EquHoe OKHO
JOoCTyna K
00pa3oBaTeNbHBIM
pecypcam» -
http://window.edu.ru/
Enunas KOJUIEKIUS
U(POBBIX
00pazoBaTeNbHBIX

pecypcos

http://school-
collection.edu.ru
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3.1. | Pazmen 3. 7 Poccuiickas Hcnons3oBanue BOCHUTATEIbHBIX
I[Mepnoauyeckuii 3aK0H H JJIEKTPOHHASL IIKOJAa - | BO3MOXKHOCTEH CO/epX)aHHs yueOHOTro
[epuoanyeckas https://resh.edu.ru/ npeiAMeTa  4epe3  JIEMOHCTPAIUIo
cUCTeMa  XMMHMYECKHUX denepanabHbI JIETSIM  TIPUMEPOB  OTBETCTBEHHOTO,
3JIEMEHTOB . n. 00pa3oBaTeNbHbII TPaXXJAHCKOT O TOBEIECHUS,
MenpaeneeBa. Crtpoenne mopTan MIPOSIBJICHUS YEJIOBEKOTIO0MS u
aToMoOB.  XHMHYeCKasi http://www.edu.ru/ JI00pOCEpACYHOCTH, Yepe3 Moabop
cBsA3b. OKHCAMTETBHO- ®denepanbHas COOTBETCTBYIOIIUX  TEKCTOB  JUIA
BOCCTAHOBUTEJIbHbIE uH(pOopMaIOHHAS YTeHWs, 3a7a4  JUIsl  pEIICHMS,
peakuuu (14 yacoB) cucrema «EquHoe OKHO | TIPOOJIEMHBIX CUTyalun I
Ilepuognyeckuii 3akoH U JlocTyma K | oOCyXIeHUs B Kjacce
[lepronnyeckas cucrema 00pa3oBaTeNbHBIM ®dopMupoBaHUE y YYEHUKOB
XUMUYECKUX  DJIEMEHTOB pecypcam» - | yBaxeHuUs u HWHTEPECOB K
HO.  W.  Menzeneesa. http://window.edu.ru/ HPaKTHYECKOMH HaINpaBJICHHOCTH
Ctpoenue atoma TIpeaMeTa; (dhopmupoBaHue

(G yHKIMOHATBHON TPaMOTHOCTH,
MoAIep’)KaHNe MHTEpeca K YUYCHHIO U
(hopMUPOBAHUIO o3HaBaTEIbHOMN
AKTHBHOCTH.

3.2. | Xumuueckas CBSI3b. 7 Poccuiickas Ilpueneuenue GHUMAHUS WKOALHUKOB
OKHCITUTENBHO- 3JIEKTPOHHAA WIKONA - | K YEHHOCHWHOMY ACNEeKmy U3yuaembix
BOCCTaHOBHUTEIBHBIE https://resh.edu.ru/ Ha YPOKax s61eHull.
peaku Enunas KOIUICKIUSA | (DopMUPOBAHHE y YICHUKOB

A (POBBIX YBa)KCHUSI U MTHTEPECOB K
Pe3epBHOe Bpems 2 yaca 00pa30BaTENbHBIX NPAKTHYECKO HATPABIEHHOCTH
BCEI'O 66 yacos. pecypcoB npenmera; pOpMUPOBAHHUE
m‘m (GYHKIIMOHATEHON TPAMOTHOCTH,
col IeCt'On-eduv- ru BOCIIUTaHKE KYJILTYphI OOIIEHMS;
denepaibHbIi . NojiepKaHUE UHTEpECca K YUEHHIO U
00pa3oBaTeNbHBII (hOpMHUPOBAHUIO TIO3HABATEIILHOM
HopTai AKTHBHOCTH.
http://www.edu.ru/ Braiouenue 6 ypox uzposwix npoyeoyp,
KOmopbvle NoMo2aiom noooepaicams
Momugayuro  Odemetl K  NOJIYYEHUIO
SHAHUL, HANAHCUBAHUIO NOZUMUBHBIX
MEJHCTUYHOCTIHBIX ~ OMHOWEHUU 8
Kaacce, NOMO2arOm  YCMAHOBLEHUIO
000podicenamenvHol ammocgepvl 60
8peMs ypoKa
9 kJjacce (66 yacon)
Ne HaumenoBanue Momyist Bcero WNudopmanms 06 BocnuraTteabHBIN TOTEHIIHAT
4acoB SIEKTPOHHBIX Y4eOHO- YpOKa B COOTBETCTBHUHU C
METOIMYECKUX MaTeprasiax MonyieM «IIIKobHBIN ypoK»
1.1 Pasgen 1. BewecrBo u 5 Poccuiickast anekTpoHHas | Ycmawnoenenue 0oGepumenvHuix OMHOWIEHU
xumuueckne peaxmun (17 IIKOMa - | mexcdy  yuumenem U €20  YUEHUKAMU,
4acoB) https://resh.edu.ru/ CHOCOBCMBYIOWUX  NOZUMUBHOMY  BOCTPUAINMUIO

[loBTOpenue u yrmyOneHue
3HaHUM OCHOBHBIX Pa3/eiOB
Kypca 8 kiacca

Ennnas KOJIIEKIIHS
HU(PPOBBIX
00pa3oBaTENBHBIX
pecypcoB

http://school-
collection.edu.ru

yuawumucs mpebo8aHull U NpPocvh yuumerns,
NPUBIEUEHUI0 UX BHUMAHUA K 00CyHcoaemoll Ha
VpoKe  uH@opMayuu,  aKmMueuauuu - Ux
NO3HABAMENLHOU 0esAMeNbHOCU

[IpumeHerne Ha ypoKe HHTEPaKTHBHBIX (opM
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http://www.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

1.2.

OcHOBHbIE 3aKOHOMCPHOCTH
XUMHUYCCKHUX peaKHI/Iﬁ

denepalibHbII
00pa3oBaTeNbHBIN TTOPTA
http://www.edu.ru/
®denepanbHas
nHpOpMaNMOHHAs CHCTEMa
«EnuHoe OKHO JOCTyma K

paboThl ydJalIUXCs: WHTEIUIEKTYalbHBIX UIp,
CTUMYJIUPYIOIIUX MO3HABATEIbHYI0 MOTHBALIUIO
HIKONBHUKOB;  JTUCKYCCHM, KOTOpBIE JaoT
y4amyMcs: BO3MOXKHOCTB TIPHOOPECTH  OIIBIT
BEJICHUS KOHCTPYKTUBHOI'O JUAJIOra; IPYIIIOBON
paboThl WM paboTHl B IMapax, KOTOpHIE y4ar

00pa3oBaTeIbHBIM IIKOJbHHKOB KOMaHIHOMN pabore "
pecypcam» - | B3aUMOJIEHCTBHIO C IPYTHMHU JICTHMH.
http://window.edu.ru/

1.3. DJIeKTPONUTHYECKAs Poccuiickas  snektponnas | Mcnoms3oBanue BOCITUTATETbHBIX
Jquccormanys.  XUMHUUYECKHE mkona - https://resh.edu.ru/ | Bo3MOXHOCTEMH COZIEpXKaHUS y4e6HOro
pEaKIMU B pacTBOpax Enunas KOJUICKIIMS | MpeAMeTa  4Yepe3  JEMOHCTPALHI0  JETSIM

(POBBIX OPHUMEPOB  OTBETCTBEHHOTO,  PaYKIAHCKOTO
00pa30BaTeIbHBIX PECYPCOB | TIOBEACHHS, MPOSBICHUS YENOBEKOIIOOHS H
http://school- JI00pOCepIeUuHOCTH, yepes noaoop
collection.edu.ru COOTBETCTBYIOIIMX TEKCTOB JUISl YTCHUs, 3a1a4
DdenepanbHbIit JUIA  pelleHHsi, NPOOJEMHBIX CHUTyalud Jist
00pa3oBaTesbHBIil MOpTa 00CyX/ICHHS B Kllacce

http://www.edu.ru/

2.1, Paznen 2. Hemeramiabl u Poccuiickass  snextpoHHas | [lpueneuenue  6HUMAHUSL — WKOJAbHUKOE K
UX coequHeHus (24 yacoB) mkona - https://resh.edu.ru/ | yennocmuomy acnexmy uzyuaemvix na ypoxax
OGrmast XapaKTePUCTHKA AGNeHull,  opeanuzayus — ux — pabomel ¢
XMUMHUYECKUX 9JIEMEHTOB Enunas KOJJIEKIUS | NOIYyUAeMOU HA YPOKe COYUANbHO 3HAYUMOU
VIIA-rpynnsl. ["anorenst TU(PPOBBIX ungopmayuet — UHUYUUposamnue ee

00pa30BaTEIBbHBIX PECYPCOB | 0OCYICOCHUs,  GBICKA3BIBAHUS  VUAUSUMUCS
http://school- C80€20 MHEHUsL No ee Noeoody, GblpaboOmKuU
collection.edu.ru €60€20 K Hell OMHOUeHUL.

Hcrnons3oBaHne BOCTIUTATENBHBIX

2.2. Oouas XapaKTepUCTUKa Poccuiickast  SNEKTPOHHAS | po3MOKHOCTE COLEpKAHMS YICGHOrO
XUMHAYECKHUX 3JIEMEHTOB mkoua - https://resh.edu.ru/ IpeaMeTa Yepes JeMOHCTPALIMIO ACTSIM
VIA-rpymmer. Cepa n e MIPUMEPOB OTBETCTBEHHOT' 0, TPAYKIAHCKOTO
COCIMHCHUSA Enunas KOJUICKIIMA | rjoBezieHus, MPOSIBICHHS YEIIOBEKOIIO0HS U

L(POBEIX J00pocepIeuHOCTH, uepe3 moadop
00pa3oBaTesbHBIX PECYPCOB COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHUS, 3a/1a4
http://school- JUTSL PETIIeHHs], TIPOOIEMHBIX CUTYAIH TSt
collection.edu.ru 00CYyKIeHHUs B KIIacce.

5 [IprMeHeHne Ha YPOKe HHTEPAKTHBHBIX (GOpM
DenepanbHbIi paboThl yUamuxcs: HHTEIUIEKTyalbHBIX U,
00pa30BaTENBHBIN MOPTATT CTUMYJIAPYIOIIMX TO3HABATEILHYIO MOTHBAIIHIO
http://www.edu.ru/ LIKOIBHUKOB

2.3. Oomas XapaKTepUCTUKA Poccuiickas anekTpoHHast

XHUMHYECKHX DJIEMEHTOB VA-
rpymmsl. A30T, Gpocdop u ux
COEIMHEH NS

mxona - https://resh.edu.ru/
Ennnas xomiekiuys

(P POBBIX
00pa3oBaTeNBHBIX PECYPCOB
http://school-
collection.edu.ru
DenepalibHbIIL
00pa3oBaTeNBHBIN MOpTAI
http://www.edu.ru/
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2.4. OOmas XapaKTEePUCTHKA 8 Pocculickas snekTpoHHas

XUMHYECKHX 3JIEMEHTOB LIKOJIa -
IVA-rpynmsL https://resh.edu.ru/
VYrnepoa u KpeMHUH M HX Enunas KOJUIEKIUS
COEAUHECHHUS IU(POBBIX

00pa3oBaTEIIHLHBIX
pecypcoB

http://school-
collection.edu.ru
®denepalibHbIN
00pa3oBaTeNbHBIN TOPTAI
http://www.edu.ru/

3.1. Pa3zgen 3. Metaibsl M HX 4 Poccuiickas snektponHast | [lpuBiedeHne BHUMaHHsS  IIKOJIBHUKOB K
coequHeHus (20 4yacos) HIKoja - | LICHHOCTHOMY AacCIeKTy H3Yy4aeMbIX Ha YpPOKax
OOGIire CBOHCTBA METAIIIOB https://resh.edu.ru/ SBJICHUH,  oOpraHu3anus HWX  paboThl ¢

Enunast KOJJIGKIMS | MONy4aeMO Ha YPOKE COIHABHO 3HAYMMOI
(POBBIX nHpopmanuei - WHUIMUPOBAHUE ee
00pa3oBaTeNbHBIX OOCY)KIEHHs,  BBICKA3bIBAaHHMS  YYaIUMHMCS
pecypcoB CBOCTO MHEHHSI 10 €€ TOBOAY, BbIPaOOTKH
http://school- CBOETO K HEW OTHOIIECHHS.
collection.edu.ru Hcnonp3oBanve BOCITUTATENBHBIX
DdenepanbHbIi BO3MOXXHOCTEH COZIepIKaHUS y4e0HOro
o0pa3oBaTeNbHBIN TIOPTAT | IpeaMera  4epe3  JIEMOHCTPALUI0  JeTsAM
http://www.edu.ru/ NPUMEPOB  OTBETCTBEHHOrO,  IPaXKIaHCKOTO
®denepanbHas MOBEACHUS, TMPOSBJICHHUS YCIOBEKOIIOOHUS U
HH(pOPMAaILMOHHAS JI00pOCEePICUHOCTH, gyepes moaoop
cucreMa «EnMHOE OKHO | COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHUS, 3a]ad
JIOCTyTIa K | s peuieHus, NpPOOJIEMHBIX CHUTYyalud st
00pa3oBaTeIbHBIM 00CyK/IeHHsI B Ki1acce.
pecypcam» - | IlpuMeHeHre Ha ypOKe WHTEPaKTHBHBIX (OpM
http://window.edu.ru/ paboThl ydamuXcs: HHTEIUICKTYAbHBIX HIP,
CTUMYJIMPYIOIIMX [MO3HABATEIbHYIO MOTUBALIUIO
IIKOJIbHUKOB. BKIJIIOYeHHE B YpPOK HMIPOBBIX
NpoLEeNyp, KOTOpbIE IOMOTAlOT MOIJIEPKATh
MOTHBALIMIO JI€TEM K IIOJNIyYEHHUIO 3HAHUU,
HallQ)KMBAHUIO TO3UTHBHBIX MEKJINYHOCTHBIX
OTHOIICHHU I B Kjacce, TIOMOTaIOT
YCTaHOBIICHUIO J00pOXKeNnaTenbHON aTMochepbl
BO BpeMsi ypoKa
3.2. Baxmneiine MeTamisl U UX 16 Poccuiickast 31ekTpoHHas

COCOAUHCHUA

IKoJIa -
https://resh.edu.ru/

Ennnas KOJIIEKIIHS
IU(PPOBBIX
00pa3oBaTENBHBIX
pecypcoB

http://school-
collection.edu.ru

DenepasibHbII
00pa3oBaTeNBHBIN MOpTAI
http://www.edu.ru/
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4.1.

Pazgen 4. Xumnsa u
OKpy:kaomas cpexa (2
yaca) BemectBa u
MaTepUaTbl B JKU3HH
YeoBeKa

Pe3epBHOe Bpems 2 yaca
BCETI'O 64

®DenepanbHbINA

00pa3oBaTeNbHBINA TTOPTA

http://www.edu.ru/
®denepanbHas
nH(pOpMaIOHHAS

CUCTEMa «EZ[I/IHoe OKHO

JIOCTyTIa
00pa3oBaTEILHBIM
pecypcam»
http://window.edu.ru/

K

Hcnones3oBanue
BO3MOXKHOCTEH

BOCITUTATEIBHBIX
COZIepKaHUs yueOHOT0
mpeaMera  Yepe3  JCMOHCTPAITUIO  JICTSIM
MPUMEPOB  OTBETCTBEHHOTO,  T'PaXKTAHCKOTO
MOBEAICHUS, TIPOSIBIICHUS YCIOBCKONIOOUS U
JI0OpOCEPICIHOCTH, yepes monoop
COOTBETCTBYIONIMX TEKCTOB JJIS YTCHUS, 3aj1a4
JUIS  pEIICHUS, TPOOJIEMHBIX CHTYAIlMH st
00CYXIeHHsI B Kiacce

BrimoueHrne B ypOK  HIPOBBIX  MPOIEIYP,
KOTOpPBIC TOMOTAIT MOJICPKaTh MOTHBAIIUIO
JleTel K TONY4eHHMIO 3HAaHWM, HalaKUBaHUIO
MO3UTUBHBIX MEKIHMYHOCTHBIX OTHOIICHUH B
KJacce, MOMOTaIOT YCTaHOBJICHUIO
JnoOpokenaTenbHOH aTMocepbl BO  BpeMms

ypoka
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