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1.NMJITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
7 Kjaacc

JIn4yHOCTHBIE pe3yJIbTaThl:

1) BocnMTaHWE POCCUICKOM TIpa’KIAHCKOW HIAEHTHUYHOCTU: NATPUOTH3Ma, YBaxeHHs K OTeuecTBy,
IIPOLUIOE UM HACTOAILLEE MHOIOHALMOHAJIBHOIO Hapoza Poccuu; o0co3HaHue CBOEM 3THHYECKOU
IIPUHAJIE)KHOCTH, 3HaHUE MCTOPUH, S3bIKA, KYJIbTYpPhl CBOETO HAapoOJa, CBOEro Kpasi, OCHOB KYJIbTYPHOI'O
Hacienuss HaponoB Poccum M 4enmoBedecTBa; yCBOEGHUE TI'yMAaHUCTHYECKHMX, JEMOKPATUYECKHX H
TPAIUIIMOHHBIX I[IEHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCHICKOTO OOIECTBa; BOCHUTAaHHE YYBCTBA
OTBETCTBEHHOCTH U A0jra nepen Ponunoii;

2) ¢opmMHupoBaHUE OTBETCTBEHHOI'O OTHOLICHHS K YYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH, YYaIIUXCS K
CaMOPAa3BUTUIO U €aMOOOPa30BAHUIO HAa OCHOBE MOTHMBALIMM K OOYYEHHUIO U IO3HAHUIO, OCO3HAHHOMY
BBIOOPY M IOCTPOCHHIO AalibHEHIIEH MHIMBUAYAILHOW TPACKTOPUU 00pa3oBaHus HAa 06a3e OPUEHTHUPOBKH B
mupe npodeccuii ¥ NpPO(ECCHOHAIBHBIX MPEANOYTECHUH, C YYEeTOM YCTOMYMBBIX I103HABATEIbHBIX
MHTEPECOB, a TaKXXe€ Ha OCHOBE (DOPMHUPOBAHMS YBAXUTEIHHOTO OTHOIIEHHUS K TPYAY, PAa3BUTHUS ONBITA
y4acTHs B COLUAIBHO 3HAYMMOM TPYAE;

3) ¢opmupoBaHHE IIETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAyKd M OOLIECTBEHHOW IPAKTUKH, YUUTHIBAIOLIETO COLMAIBHOE, KYJIbTYPHOE, S3bIKOBOE,
JyXOBHOE MHOI000pa3ue COBPEMEHHOTO MHPa;

4) (gopmupoBaHHE OCO3HAHHOIO, YBAKUTEIBHOIO U JIOOPOXKEIATEIbHOIO OTHOILEHUS K JIPYromy
YeJI0BEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, BEpe, I'Pa)JaHCKOW MO3MLMHU, K HCTOPHH,
KYJIbTYpE, PEJIUTUH, TPAJAULUAM, A3bIKaM, LIEHHOCTAM HapoaoB Poccuu M HapoloB MUpPa; TOTOBHOCTH H
CTIIOCOOHOCTH BECTH JTUAJIOT C JPYTUMHU JIIOABMH U IOCTUTATh B HEM B3aWMOIIOHHMMAaHUS;

5) ocBOeHHE COLMAIbHBIX HOPM, IPAaBUI MOBEACHHUS, pojiei 1 (opM COLMANBbHOM KU3HU B IpyMIax 1
cooOmiecTBax, BKJIIOYasi B3POCIBIE M COIUAIBHBIE COOOMIECTBA; Yy4acTHE B IIKOJIBHOM CAMOYIPABICHUH U
OOIIIECTBEHHOH U3HH B Mpejeaax BO3PACTHBIX KOMIIETEHLUH ¢ y4E€TOM PETMOHANIBHBIX, STHOKYJIbTYPHBIX,
COLIMAJIbHBIX U SKOHOMHUYECKHUX 0COOEHHOCTEN;

6) pa3BUTHE MOPAJIBHOIO CO3HAHMSA U KOMIIETEHTHOCTH B PEIIEHHMH MOPAIbHBIX MPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOOpA, (OPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MOBEJIEHUS, OCO3HAHHOTO U
OTBETCTBEHHOT'0 OTHOILIEHHS K COOCTBEHHBIM MOCTYTIKAM;

7) ¢opMupoBaHHE KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOLIEHMM U COTPYIHUYECTBE CO
CBEpCTHMKAMHM, JI€ThbMH CTapIIero M MIAJIIEr0 BO3pPacTa, B3pOCIBIMH B Ipolecce 00pa3oBaTeIbHOMH,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BaTENbCKON, TBOPUECKON U IPYIUX BUJIOB JI€ATEIbHOCTH;

8) ¢opmHupoBaHHE LIEHHOCTH 370pOBOr0 M Oe3omacHOro oOpas3a >KH3HH; YCBOEHHE IpaBUII
MHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30M1aCHOTO MOBEACHMS B UPE3BbIUAHHBIX CUTYAlLUAX, YIPOXKAIOIINUX
’KU3HU U 30POBbIO JIOJIEH, IPaBUII IOBEACHMSI HA TPAHCIIOPTE U HA JJOpOrax;

9) ¢dopMupoBaHHE OCHOB 3KOJOIMUECKOH KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO
HKOJIOTUYECKOT0 MBIIUICHUS, Pa3BUTHE ONbITA SKOJIOTHYECKH OPUEHTHPOBAHHON peIeKCHUBHO-OLIEHOYHON
Y IPAKTHUYECKOH 1eATEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHMe 3HAUEHHUs CEMbH B JKM3HU YEJIOBEKa W OOIIECTBA, NMPUHATHE IIEHHOCTH CEMEHHOM
KHU3HU, YBOKUTEIbHOE U 3a00TJIMBOE OTHOILIEHUE K YJIEHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOEHUE XYA0KECTBEHHOIO HAacIeaus Hapo1oB Poccun
1 MHUPA, TBOPUYECKON JESATEIbHOCTH 3CTETUUECKOTO XapaKTepa.

MertanpeamMeTHbie pe3yJbTaThl:

1) yMeHHe caMOCTOATENLHO OMPEAEIIATh IS CBOETO 00yUYeHHs, CTaBUTh U (POPMYITHPOBATH /IS CeOst
HOBBIE 3aJaud B YyueOe M TO3HABATEIbHOM MAEATEIbHOCTH, pPa3BUBATh MOTHBBI M HHTEPECHl CBOEH
IM03HABATEIILHOM JeSITCIIFHOCTH,

2) yMEHHE CaMOCTOSTENBHO IUIAHUPOBATh IYTH JOCTUKEHMS LIENEH, B TOM YHCIE aJbTEpPHATUBHBIE,
OCO3HaHHO BBIOMpaTh HanboJee 3G (HEeKTUBHBIE CIOCOOBI PEIICHUS yUeOHBIX U MTO3HABATEIIbHBIX 33714,

3) yMeHHE COOTHOCUTH CBOW JCUCTBHA C TUIAHHUPYEMBIMH DPE3yJIbTaTaMH, OCYLIECTBIATh KOHTPOIb
CBOEH JAEATENbHOCTH B IIPOLECCE IOCTHIKEHHUS pe3ysibTaTa, ONpeneNsaTh CHocoObl NEHCTBUH B paMKax
MPEUIOKEHHBIX YCIOBUN U TPeOOBaHM, KOPPEKTUPOBATH CBOM JICHCTBHSI B COOTBETCTBUU C U3MEHSIOIIEHCS
CUTYyallUEeH;

4) yMeHHEe OIICHMBATh MPABUIBLHOCTH BBIMOJHEHUS Y4eOHOW 3aJaud, COOCTBEHHBIE BO3ZMOXKHOCTHU €€
peleHus;



5) BiageHue OCHOBAaMH CAMOKOHTPOJIS, CAaMOOLEHKH, IPUHATUS PELIEHUH M OCYIIECTBICHUS
OCO3HaHHOT'O BbIOOPA B yueOHOW U MO3HABATEIbHOMN AEATEIbHOCTH,;

6) yMeHHE OmpeneisTh TMOHITHS, CO3[JaBaTh  OOOOIIEHHUsS, yCTaHABIMBATH  AHAJIOTHH,
KJaccu(uuupoBaTh, CAMOCTOSITEIBHO BBIOMpAaTh OCHOBAaHUS W KpUTEpUHM s Kiaccudukauuy,
YCTaHABJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE pACCYXAECHHUE, YMO3AKIIOUECHHE
(MHOYKTUBHOE, I€YKTUBHOE U 110 aHAJIOTMK) U JIeNIaTh BHIBOJBI;

7) yMeHue co3zaBaTh, IPUMEHATh U IPEOOpPA30OBBIBATH 3HAKM M CHUMBOJIBI, MOJEIM U CXEMBl AJIs
peleHys yueOHbIX U 103HaBaTEIbHbIX 33Ja4;

8) CMBICTIOBOE YTCHUE;

9) ymMeHHe OpraHu3oBBIBaTh y4€OHOE COTPYJHMUYECTBO MU COBMECTHYIO AEATENbHOCTh C YUUTENIEM U
CBEpCTHHKaMHU; paboTaTh MHIMBUAYAJIBHO U B TPYIIIE: HAXOIUTH 00IIIee pelIeHre U pa3penaTh KOHPIUKTHI
Ha OCHOBE COIJIACOBaHMsI MO3ULUI M ydyeTa MHTEepecoB; (HOpMyIUpOBaTh, apryMEHTUPOBAaTh U OTCTAaUBaTh
CBOE MHEHHUE;

10) ymeHne 0CO3HaHHO HUCIOJIB30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUM C 3aJauell KOMMYHHUKALUU
JUIS  BBIPQXXEHUS CBOUX YYBCTB, MbICIEH M MOTPEOHOCTEH; IJIAHUPOBAHUS M PETYJSLUU CBOEH
JESATEIbHOCTH; BJIAZICHUE YCTHON U MUCbMEHHOM PEYbl0, MOHOJIOTUYECKOW KOHTEKCTHON PEUBIO;

11) ¢opmupoBanue M pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHonorui (manee MKT- xommereHuuu); pa3BUTHE MOTHUBALUHU K OBJIAJCHHIO
KyJIbTYPOH aKTUBHOT'O MOJIb30BAaHUS CIIOBAPSIMU U APYTMMHU IOUCKOBBIMU CUCTEMAaMU;

12) dopmupoBaHne © pa3BUTHE HKOJOTMUECKOTO MBILIUICHUS, YMEHHE IPUMEHATh €ro B
M03HABATENBHON, KOMMYHHKAaTHBHOM, COMAIIBHON MPAKTUKE U MPO(HECCHOHAIEHOW OPUEHTAIHH.
IIpenmeTrHble pe3yabTaThl:

1) chopMUPOBaHHOCTb MPEACTABICHUHN O MECTe XMMHUU B COBPEMEHHOM Hay4yHOU KapTHHE MUPA;
MOHMMAaHWE POJIM XUMHH B (POPMHUPOBAHUHU KPYro3opa U GyHKIMOHATBEHONW IPAMOTHOCTH Y€IOBEKa IS
pelICHUs IPAKTUYECKUX 3a7aY;

2) BiIaJieHue OCHOBOIIOJIATaI0IUMH XUMUYECKUMH MOHATUSIMH, TEOPHUSIMU, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BJIaICHUC OCHOBHBIMU METOAAMHN HAYYHOI'O IMO3HAHUSA, UCITIOJIB3YEMBIMH B XUMHU ! Ha6J'IIOI[eHI/I€,
OMrMcCaHue, UBMCPCHUC, SKCIICPUMCHT, YMCHHUC 06pa6aTHBaTB, OOBSACHSATH PE3YyJIbTAThl IPOBEACHHBIX
OIIBITOB U JA€JIaTh BBIBOAbI, TOTOBHOCTDH U CIIOCOOHOCTH OPUMCHATH METOABI ITO3HAHUS IPU PCIICHUN
MPaKTHYCCKUX 3aaa4;

4) chopMUPOBAaHHOCTHh YMEHUS JaBaTh KOJUYECTBEHHBIE OIEHKH U MPOBOJAUTH PACYETHI M0 XUMHUYECKUM
dbopmysiam U ypaBHEHUSIM;

5) BJIAJICHUC TTpaBHUJIaMU TEXHHUKU 0e30macHoCTH IIpH UCIIOJIb30BAHUHU XUMHWYCCKHUX BCIUICCTB,

6) chopMUPOBAaHHOCTH COOCTBEHHOM MO3UIIMH IO OTHOMIEHUIO K XUMUYECKOW HH(GOPMAIIUH, TTOTydaeMOi
W3 Pa3HbIX UCTOYHUKOB;

Ilnanupyemble pe3yabTaThl 00y4eHHUs] XUMMUH
BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:
—  packpbIBaTh Ha MpHUMEpaxX pojib XUMUU B (OPMUPOBAHNN COBPEMEHHON HAyYHOW KapTUHBI MUpPA U B
MIPAKTHUYECKON JIEATEIbHOCTH YEJIOBEKA;
—  JIEMOHCTPHUPOBATH HA IIPUMEpaX B3aUMOCBS3b MEKY XUMHUEU U IPYTUMU €CTECTBEHHBIMU HaYKaMH;
— mnoHuMath (usnueckuii cmbicn Ilepuoanyeckoro 3akona [I.M. MenneneeBa M Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX JIEMEHTOB U 00Pa30BAHHBIX UMH BEILECTB OT 3JIEKTPOHHOIO

CTPOCHUSA aTOMOB;



—  OOBSCHATH MPUYUHBI MHOTOOOpa3us BEIIECTB HAa OCHOBE OONIMX MPEACTABICHUA 00 MX COCTaBe M
CTPOCHUH;

—  TPHUMEHSTH MMPaBUJIA CUCTEMATHYECKON MEXIYHAPOJIHONH HOMEHKIIATYPhI KaK CPEJCTBA PAa3INUCHHUS
Y UACHTU(UKAIIMH BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

—  TPUBOIUTH NMPHUMEPHl XUMHUYECKUX PEAKIUH, PACKPBHIBAIONIMX XapaKTEPHbIE CBONCTBA THITMYHBIX
MPEJCTaBUTENICH KJIACCOB OPTaHUYECKUX BEIIECTB C IEJIbI0 MX HIACHTU(DUKAIMH U OOBSCHEHHs 00JacTh
MIPUMCHCHUS,

—  TPOTHO3MPOBATh BO3MOXKHOCTH IMPOTEKAHUS XUMHUYECKUX pEAKIMiA Ha OCHOBE 3HAHHWM O THIIAX
XUMHUYECKOH CBSI3U B MOJICKYJIaX PEarcHTOB M UX PEAKIIMOHHOW CIIOCOOHOCTH;

—  WCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHHHM M XMMHUYECKHX CBOHCTBAaX BEHIECTB JJIsi 0€30MacHOTO
MIPUMCHCHHUS B TPAKTUICCKON JCSITEITLHOCTH;

— BJAJCTh MpaBWIaMH M TpHeMaMd Oe30macHOW paboThl C XHMHUYCCKUMHU BEHISCTBAMH U
1ab0paToOpHBIM 000PYIOBAHUEM;

—  YCTaHaBIMBAaTh 3aBUCHMOCTb CKOPOCTH XHMHYECKOH pEakIud U CMEUICHHS XUMHYECKOTO
paBHOBECHsI OT Pa3IUYHBIX (DAKTOPOB C IEIBI0 OINPEACICHHUS ONTHUMAIbHBIX YCIOBHH TPOTEKAHUS
XUMHYECKHX TIPOIECCOB;

—  TPUBOIUTH MPUMEPHI TUAPOJIM3a COJICH B IIOBCEIHEBHOW )KU3HU YEJIOBEKA;

—  TPUBOJUTH NMPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA B MPHUPOJIE, TPOU3BOJICTBEHHBIX
MpoIeccax M KHU3HEACSITSTLHOCTA OPTraHN3MOB;

—  TPHUBOJIUTH TMPUMEPHl XUMHUYECKHX PEAKIHH, PACKPHIBAIONINX OONME XUMHUYECKHE CBOHCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB;

—  BJaJETh MpaBUaMH 0OE30MACHOTO OOpaIleHHs] C €IKUMU, TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMU,
cpencTBamMu OBITOBON XMMHUM;

—  OCYIIECTBIISATH MOWCK XMMHUYECKON WH(POPMAIIMU IO HA3BAHUSAM, WICHTU(UKATOPAM, CTPYKTYPHBIM
(dbopMyInaM BElIECTB;

— KPUTHYECKH OIEHUBAaTh U HUHTEPIPETHPOBATh XHWMHUYECKYI) HHGOpPMAIUIO, COJEPKAILIyIoCs B
COOOIIIEHUAX CPEJCTB MacCOBOM MH(pOpMaIH, pecypcax MHTepHETa, HAyYHO-TTOMYJISIPHBIX CTAThIX C TOUKH
3pEHUsT ECTECTBCHHO-HAYYHOW KOPPEKTHOCTH B TEJISIX BBISABIICHHS ONTUOOYHBIX CYXKICHUN U (GOPMHUPOBAHUS
COOCTBEHHOM MO3UIINH;

— TPEICTaBISITh MYTH peIIeHHWs TI00ambHBIX MpOoOJeM, CTOSIIMX T[epel  YeJIOBEYECTBOM:

9KOJOTMYCCKUX, SOHEPTCTUUCCKUX, CBIPEEBBIX, U POJIb XUMHHU B PCIICHUHN 3THUX np06neM.

BeinyckHUK Ha 0230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCH:

—  WUIIOCTPUPOBATh HA IPUMEPAX CTAHOBIECHHUE U DBOJIOLMIO OPraHMYECKOM XMMHUHM KaK HayKu Ha

PA3TUYHBIX UCTOPHUYCCKHUX I3Tallax €€ Pa3sBUTHUS,



—  UCHONB30BaTh METOJbl HAYYHOTO [IO3HAHUS TMPH  BBINOJIHEHWHM TMPOEKTOB U yuyeOHO-
UCCIIEIOBATENbCKUX 3a/1ad M0 M3YYEHHUIO CBOWCTB, CIIOCOOOB MOJYyYEHUS U pAcCHO3HaBaHUS OPTraHUYECKUX
BEILIECTB;

—  OOBSACHATH TPUPOIY U CHOCOOBI OOpa30BaHHS XWMHUYECKOW CBSI3U: KOBAJICHTHOUW (MOJIIPHOM,
HEMNOJIIPHON ), MOHHOM, METAITIMYECKON, BOJOPOAHON — C IENbI0 OINpeleieHHUs] XUMUYECKOW aKTHUBHOCTH
BEILIECTB;

— YCTaHaBJIMBaTh TE€HETUYECKYHD CBA3b MEXAYy KiaccaMu BEIIECTB i  OOOCHOBaHUS
MPUHIIMINAIBHOW BO3MOKHOCTH MOJIYUEHUSI COCIMHEHUM 3aJaHHOTO COCTaBa U CTPOCHUS,

—  yCTaHaBIMBaTh B3aMMOCBSI3M MEXAy (akTaMu M TeOopuei, MPUYMHON M CJIEICTBUEM IpPU aHAIHU3E

npo6neMme CI/ITyaHI/Iﬁ 1 000CHOBaHHU IIPUHUMACMBIX pCHIeHI/Iﬁ Ha OCHOBE XMMHMYECKHMX 3HAHUH.



2.COAEP)XAHUE YYEBHOI'O IIPEAMETA «XUMMHI. BBOZ[H])IFI KYPC»
7 kaace (1 4. B Hene1, Beero 34 4)

I'naBa 1. Xumus B uentpe ecrectso3Hanus (11 yacos)

XuMHs Kak 4YacTb ecTtecTBOo3HaHus. Ilpeamer xummu. XuMHs — 4YacTb €CTECTBO3HAHMS.
B3auMooTHOLIEHNs 4YesoBeKa U OKpyxkaromero mupa. llpenmer xumun. @usznyeckue Tena M BEIIECTBA.
CaoiictBa BenlecTB. [ [pmMeHeHne BemecTB Ha OCHOBE UX CBOWCTB.

HaGmroienne u 3KCepUMEHT Kak METOJbI M3YYCHHsI €CTECTBO3HAHMS M XuMHuH. HabmoneHune kak
OCHOBHOM METOJ] MO3HAHHUS OKPYXKAIoIIero Mupa. YcioBUS MNpoBeAeHUs HabOmonaeHus. [ umotesa.
OkcniepumenT. BoiBoa. Ctpoenue miamenu. JlabopaTopust U 000py10BaHHE.

MonenupoBanue. Mogenb, MoaenupoBanue. OcoO0eHHOCTH MOJENIUpOBaHus B reorpaduu, usmke,
ouonorun. Moaenu B 6uonoruu. Myinspku. Monenu B ¢pusuke. Dnekrpodopras mammna. ['eorpaduueckue
Mozenu. XUMHUYECKUE MOJIETH: MpeIMETHbIE (MOJENU aTOMa, MOJIEKYJ, XUMUYECKHX U MPOMBIIUICHHBIX
MPOU3BOJICTB), 3HAKOBBIC, WU CHMBOJIbHBIE (CHMBOJBI 3JIEMEHTOB, (POPMYJIbI BEIIECTB, YpaBHEHUS
pEeaKImii).

XuMHUUYECKue 3HAKH M (OpMyJbl. XUMHUYECKUH dIeMeHT. XuMHu4yeckne 3Haku. VX oOo3HadeHue,
MpOU3HOIIeHHe. XuMudeckue ¢opmynsl BemecTB. [IpocTeie W cioxHbIe BemiecTBa. MHIEKCH U KO-
¢ dunmenter. KauecTBEHHBIN M KOJMYECTBEHHBIM COCTAB BEIIECTRA.

XuMusa U ¢usznuKa. YHUBEPCAIbHBIM XapaKTep MOJOKEHUH MOJEKYJISIPHO-KMHETUYECKON TEeOopHUHu.
[Tonsitus «arom», «Mmoiiekynay, «uon». CtpoenHue BemiecTBa. Kpucramimdyeckoe COCTOSIHHE BEIECTBA.
Kpucrannuueckne pemetku TBepAasix BemecTB. Juddysusa. bpoyHoBckoe nBuxenue. Bermecta
MOJIEKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHHSL.

ArperatHble cocTosiHUS BemiecTB. [loHsTre 00 arperaTHOM COCTOSIHUU BellecTBa. Pusznueckue u
XUMHUYCCKHE siBJIcHUs. ['a3000pa3HbIe, )KUIKHE U TBEP/IbIC BellecTBa. AMOP(HBIC BEIIECTBA.

Xumusa u reorpadus. Ctpoenue 3emnu: sapo, MaHTusA, Kopa. Jlutochepa. Munepaibl U ropHbie
nmopojpl. MarmaTH4eckue U oca-Jo4YHble (HEOPraHMYECKHE U OPraHWYECKHUe, B TOM YHUCIIE U TOPIOYHE)
MOPOJIBI.

Xumust 1 Ouosorusi. XMMHUYECKUN COCTaB JKMBOW KJIETKHM: HEOpraHW4YecKue (BoJa M MUHEpaTbHBIC
CONMM) U opraHuveckue (OenKu, KUPHI, YIIeBOJbl, BUTAMHHBI) BelIleCcTBa. buoioruyeckas poyib BOIBI B
xuBoM Kietke. Dotocunrte3. Xnopoduin. buomornueckoe 3HavYeHHE KUPOB, OENKOB, A(UPHBIX Maced,
YII€BOJOB U BUTAMUHOB ISl )KU3HEACSITEIIbHOCTH OPTraHNU3MOB.

KauecTBennble peakuuu B xuMuH. KauecTBeHHbIE peakiuu. Pacrno3HaBaHue BEHIECTB C MOMOUIBIO
KaueCTBEHHBIX PEaKUUi. AHATUTUYECKUN curHai. OnpeaensemMoe BeleCcTBO U PEaKTUB Ha HETO.

Hemoncmpayuu

o Komnekuus pa3nmuyHbIXx TOpeaMeToB win  ¢dotorpaduil MpeaMETOB M3 aTIOMUHUS U
WJUTFOCTPAIMK U/IEH «CBOMCTBA — MPUMEHEHHUE.

e VYyeOGHOe 000pyIOBaHKE, UCTIOIB3YEMOE Ha YpoKax (GU3UKHU, OMOJIOTHH, Teorpaduu U XUMUH.

e [‘eorpaduueckue monenu (rmoOyc, kaprta). buomormdeckune moaenu (MyJsDKH OpPraHOB M
CHUCTEM OpPraHOB pPACTEHWM, XKUBOTHBIX MU uejoBeKa). DU3MUECKHME W XUMHUYECKHE MOJEIH aTOMOB,
MOJIEKYJI BEIIECTB U KPUCTAIITMYECKUX PEIIETOK.

e OOBEMHBIE U MAPOCTEPIKHEBHIC MOJIEIIN BOJIBI, YTJIEKUCIIOTO U CEPHUCTOTO Ta30B, METAHA.

e (OOpasupl TBEPIbIX BEHIECTB KPUCTALINYECKOTO CTpPOCHUsS. MoJaenu KpUCTALITHYECKUX
PEIIETOK.

e Boja B Tpex arperatHbIX COCTOSTHUSX.

e Koiekuuss MUHEPAJIOB.

o Komnekuust TopHBIX TOpoA (TpaHUT, pa3inuuHble (OPMBI KaJbIUTa — MeEJI, Mpamop,
W3BECTHSIK).

o Komnekuus roprognx ucKonaembix (He()Th, KAMEHHBIN yroilb, CIAHIIBI, TOPD).

emoncmpayuonnsie IKCnepumenmal

e Hayunoe HaGmoneHue u ero onucanue. Mzyduenne ctpoeHus miaMeHu.

e KauecTBeHHas peakuus Ha KUCiIopo. KauecTBeHHas peakiysi Ha YIJIEKUCIIbIN Ta3.

Jlabopamopnuvie onvimul

e PacnpocTtpaHeHue 3amaxa 0JeK0JIOHa, IyXOB WM JIe30/j0paHTa Kak mporecc nupdysuu (JI/O
Ne 1).



e HaGmoneHre OpoyHOBCKOTO IBUKEHUS YaCTHUEK YEPHOH TYIIH MO MUKPOCKOIIOM
(JI/O Ne 2).
e l3ydeHue rpaHnTa C TOMOIIBIO yBeIHUUTEIbHOTO cTekaa(JI/O Ne 3).
e (OOGHapykeHHe Maclia B CeMeHax IOJICOJTHEYHMKaA U Tpenkoro opexa(JI/O Ne 4).
e OGuapyskenue >3(pUPHBIX Macell B anelbsCHHOBOM Kopouke(JI/O Ne 5).
e OOHapyxeHHe KpaxMaia B nineHuaHoi Myke(JI/O Ne 6).
e BsaumojeiicTBue acCKOPOMHOBON KHUCIOTHI ¢ Ho/oM (ompenenenne ButamMuaa C B pa3IuuHbIX
cokax)(JI/O Ne 7).
e (OOHapyKeHHe U3BECTKOBOM BOJIBI Cpear pa3indHbiX BemecTB(JI/O Ne 8).
Jlomawinue onvimul
W3roroBneHue Mozenei MOJIEKyYJl XMMUUECKUX BEIIECTB U3 IUIACTUIIMHA.
Huddysus caxapa B Boze.
OMnBITHI C MyCTOM 3aKPHITOH MIACTUKOBON OYTHUIKOH.
Oo6napy>keHue Kpaxmaia B IPOJYKTaxX MUTAHUS; SOIOKaX.

Ilpakmuueckaa padoma Ne 1. 3HakOMCTBO ¢ JlabopaTOpHbBIM 0OopynoBaHueM. [IpaBuna TeXHUKH
0€301MacHOCTH.

Ilpakmuueckas paboma Ne 2. Habnronenue 3a ropsimeii cBe4oi. Y cTpoicTBO 1 paboTa CIIMPTOBKH.

I'naBa 2. MaremaTtuka B xumuu (9 yacoB)

OTHocuTeNbHBIE aTOMHAas U MoJIeKylsipHas Macchl. OTHOCHTENbHAsh aTOMHas Macca 3JIEMEHTa.
MonexymspHas Macca. OnpeziesieHie OTHOCUTEIbHON aTOMHON Macchl XMMHUYECKUX 3JIEMEHTOB 110 TabJynLe
. . MenpaeneeBa. HaxoxieHHEe OTHOCUTEIBHON MOJIEKYJIIPHON Macchl 1Mo (opMyIie BEIecTBa Kak CyMMBbI
OTHOCHUTEIIBHBIX aTOMHBIX MacC, COCTABJISIOIINX BELIECTBO XUMHUECKUX JIEMEHTOB.

MaccoBas 10151 3JIEMEHTA B CIIOKHOM BenlecTBe. [IoHsATHE 0 MacCOBOM J10J1€ XMMUYECKOT0 3JIEMEHTA
B CJIO)KHOM BEILIECTBE U ee pacyeT 1o (hopmyie BemecTBa. HaxoxaeHnue GpopMyiisl BeniecTBa 10 3Ha4eHUsIM
MacCOBBIX J0J€i 00pa3yloIluX €ro 3J1eMEHTOB (AJi JIByX4acOBOIO M3y4yeHHUsl Kypca).UucThlie BeliecTBa U
cmecu. Yuctele BemectBa. CMmecu. ['eTeporeHHble 1 roMoreHHble cMecu. ['a3o00pa3Hble (BO31yX, TPUPOI-
HBIM Ta3), xkuakue (HepThb), TBepAble cMecH (TOpHbIE MOPOJbI, KyJWHApHbIE CMECH U CHHTETHYECKHE
MOIOIIIME CPENICTBA).

OO6nemHas noms ra3a B cMecu. Onpezenenre 00beMHOM 071 Ta3a B cMecu. CoctaB atMoc(hepHOTo
BO3/yXa U MPUPOIHOro ra3a. Pacuer o6bema 1011 raza B cMecH 1o ero o0bemMy 1 Hao00poT.

MaccoBas nons BemecTtsa B pacTBope. MaccoBas nois BemectBa B pacTBope. KoHneHTpanws.
PacTBOopuTenbs M pacTBOPEHHOE BEIIECTBO. PacueT Maccel pacTBOPEHHOIO BEIIECTBA [0 Macce pacTBopa U
MaccOBOH JI0JI€ paCTBOPEHHOT'O BEILIECTBA.

Maccosas nons npumeceid. I[lonsTre o uncrTom BemecTse U npumecu. MaccoBasi 101l IPUMECH B
oOpa3ue wucxonHoro BemiectBa. OCHOBHOE BellecTBO. Pacyer Macchl OCHOBHOIO BEIIECTBA IO Macce
BELIECTBA, CONEPIKALLETO ONPEAEIEHHYIO MaCCOBYIO JIOJIIO IIPUMECEH.

Hemoncmpayuu
Konnexmus pa3nuyHbIX BUAOB MpaMopa U U3/IeNuil U3 Hero.

CMech peuHOro U caxapHOro Iecka M UX pa3/ielIcHHE.
Konnexmus HepTH 1 HEPTETPOIYKTOB.
Komnekmust OBITOBBIX CMECEH.
Juarpamma coctaBa arMocepHoro Bo3ayxa. /luarpaMma cocraBa MpHpoHOTO Ta3a.
Komnexnus «MuHepaibl 1 TOPHBIE TOPOIBD».
Homawnue onvimoi
e lI3ydyeHue cocTaBa HEKOTOPBIX OBITOBBIX M (papMaleBTHUECKHMX MpenapaToB, COAEPIKAIINX
OIIPEAEIEHHYIO JIOJII0 TPUMECEH.

Ilpakmuueckaa paboma Ne 3. llpurotoBieHwe pacTBOpa C 3aJaHHOM MacCOBOW Jojei

PacTBOPEHHOIO BELIECTBA.

I'nasa 3. SIBnenns, npoucxoasimme ¢ Bemecrsamu (11 yacos)
Paznenenne cmeceit. CriocoObl pa3zieneHrss cMeceld U OYMcTKa BemecTB. Hekotopeie mpocreiimme
CHIOCOOBI pa3JeNieHus CMECe: MMPOCeuBaHue, pa3elieHne cMecel TIOPOIIKOB JKeJe3a M Cephl, OTCTAUBAHHE,
NEKaHTalMs, IEHTPU(PYTUpOBaHUE, DPA3JCICHUE C TOMOINBIO JEIUTEIIbHOW BOPOHKH, (UIBTPOBAHUE.



dunbsTpoBaHue B JabopaTtopuu, ObITY U Ha nmpousBojacTBe. [lonsTre o ¢punbrpare. Ancopobuus. [Toustue 06
aacopOIMu  u aacopOeHTaX. AKTUBUPOBAHHBIA Yrojib KaK BaKHEWIIWHA aACcOpPOCHT. YCTPOWCTBO
IIPOTUBOTa3a.

XUMHYECKUE peaklMU. Y CIOBUS MPOTEKAHUS U MPEKPALEHUs XUMHUUECKUX peaKIii. XUMUYecKue
peakiuy Kak IpOLEecC MPEBpalleHHs OIHUX BELIECTB B JpYrHe. YCJIOBHUs NPOTEKAHUS XMMHUYECKUX
peakuuii. ConpuKkoCHOBEHHE (KOHTAKT) BellecTB, HarpeBanue. Karanuzarop. Muruburop. YnpasineHue pe-
aKLUUSMU TOPEHMUSL.

[Tpu3naku xumMuueckux peakuuil. [Ipu3Haku XMMHUECKUX peakUuii: U3MEHEHHE 1IBeTa, 00pa3oBaHue
0CaJKa, pacTBOPEHHUE IIOJIyYEHHOI'O OcCa/ika, BBIIEICHHME Ta3a, IOSBJIEHUE 3alaxa, BbIICICHUE U HU
MOTJIOLICHUE TETIOTHI.

Hemoncmpayuu

e  Ounwtp lllorTa. Boponka broxHepa. YcranoBka mjist GUIBTPOBAHUS 11O BAKYYMOM.
e PecnuparopHble MacK U MapJieBble MOBS3KU.

e [IpotuBoras u ero yCTpoucTBo.

o Komnekuusa «Hedts u HeTenpoayKTHI».

Jlemoncmpayuonnsle IKcnepumMeHmol

Pa3znenenuie cMecu MOpOIIKa CEPHI U JKEIE3HBIX OMUIIOK.

Pa3znenenue cMecu mopoIka cepol U mecka.

Pa3znenenuie cMecu BOJIbI M PACTUTEIBLHOTO Macia ¢ TOMOIIBIO JeUTEIbHON BOPOHKH.
BsaumopeiicTBue jkeIe3HbIX OMUIIOK U MOPOIIIKa Cepbl IPHU HarPEBaHUU.

e [lomyueHue yriekucioro rasa B3auMoACCTBUEM MpaMopa ¢ KUCIOTOW U OOHAPYKEHUE €ro C
MTOMOIIBIO U3BECTKOBOM BOJIBI.

e OOHapyXeHHE pacTBOpA IIEJIOUU C TOMOIIBIO HHINKATOPA.

e BsaumogeiicTBue pacTBopa nepMaHTraHaTta Kajiusi ¢ aCKOpOMHOBOM KUCIOTOH.

e BsaumoeiicTBre XJIOpH/Ia Kee3a C )KEeATONH KPOBSHON COJIBIO U THIPOKCHIOM HATPHSL.

e BsaumopeiictBue ruapokcua xenesa (I1I) ¢ pactBopoM consiHON KUCTOTHI.

Jlabopamopuvie onvimot
e AjcopOuusi KyKypy3HbIMH MTaJO4YKaMH MapoB naxy4ux semiects(J1/O Ne 9).
e U3yuenwue ycrporictBa 3axuranku u miameru(JI/O Ne 10).
Jlomawinue onvimul
Pa3nenenue cMecu cyxoro MoJIOKa M pe4HOTO ECKa.
OTtcTranBaHue B3BECH MOPOLIKA JJI1 YUCTKH IOCY/IbI B BOJIE U €€ ICKaHTAalUs.
AncopOuust akTUBUPOBAaHHBIM YTJIEM KPaCSAILIUX BELIECTB METCH-KOJIbI.
PactBopenue B Bose Tabnetku acnupuna YIICA.
[Ipurorosnenne N3BECTKOBOM BOJBI U ONBITHI C HEM.
N3yuenue cocraa CMC.
Ilpakmuueckasa paooma Ne 4. BeipanyBanue KpUCTaJUIOB COTH (IOMAITHUN YKCIIEPUMEHT).
Ilpakmuueckan paboma Ne 5. OuncTka NIOBapEHHOU COJIN.
Ilpakmuueckan padoma Ne 6. VI3ydenne npoiecca KOppo3uH Kelesa.

I'nasa 4. Paccka3sbl mo xumum (3 yaca)
Yuenuueckan kongpepenyusn. «Boigaroniecsi pycckue y4eHbIe-XUMUK.
Koukypc cooowenuii yuamuxcs. «Moe T00MMOe XUMHYECKOE BEIIECTBO» (OTKPHITHE, ITOTYICHHE
Y 3HAYEHHUE).
Konkypc yuenuueckux npoexmog. KOHKypcC MOCBSIICH H3YICHUIO XUMHYECKUX PEAKITHH.



3. TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA  YACOB,
OTBOJMMBIX HA OCBOEHME KAXKJIOW TEMbI, B TOM YUCJIE C YYETOM PABOYEN

ITPOI'PAMMBbI BOCITMTAHUA

Xumus 7 kaace (34 yacos, 1 yaca B HejgeJ110)

Tembl

Kon-
BO
YacoB

I1.
pabo
TBI

K.
pabor
BI

BocnurarensHbBIN MOTESHITAAIT YpOKa B
COOTBCTCTBHUC C nporpaMMoﬁ BOCIIUTAaHUA

Tema 1
XuMUs B UEHTPE €CTECTBO3HAHUS

11

2

[TpuBneueHNe BHUMAHHS YIAITUXCS K
o0cyxmaemMoii Ha ypoke HHGOPMAIIHH;
Bocnuranue y ygammxcs
OTBETCTBEHHOT'O OTHOILIEHUS K yuebe,
(hopMupoBaHHE TOHUMAHUS POITU
XUMHH B COBPEMEHHOM MHpE JJIsi
OCO3HAaHUA €€ MOJ0KUTEIBHOIO U
OTPUIIATENILHOTO BO3/ICUCTBUS Ha
IPHUPOJTY U KU3HBb YCIIOBEKA.

Tema 2
Maremaruka B XUMHAHU

AXTHBH3a1Hs TT03HABATEIIFHOM
JESATSIILHOCTH IMO0YXICHNE IIKOJLHUKOB
coOI0AaTh Ha ypOKe OOIICTIPUHSTHIC
HOPMBI ITOBEICHHUSI, TTPaBUIIa OOIIICHUS CO
CTapUIMMH (YUUTENISIMH) U CBEPCTHUKAMHU
(IIKOJIBHUKAMHU);

BocnuTanue y ydamuxcsi OTBETCTBEHHOCTH
3a pe3yJbTaThl CBOETO Y4EOHOT0 Tpy/a,
UHTEepeca K yueOHOM JAesITeTbHOCTH,
MTOJIYYCHUIO HOBBIX 3HAHUH, PACIIUPEHUIO
COOCTBEHHOT'O KPYro3opa.

Tema 3
SIBrIeHMS, TPOUCXOIAIINE C
BEIlleCTBaMHU

11

®opMHpPOBAHHUE YCTOWUNBOTO
NI03HABaTEJILHOTO UHTEPECA,
110003HATEIPHOCTH B U3yUYEHUU MUPa
BELIECTB MTYTEM MTOJIYYECHHUSI
JIOTIOJTHUTEIBHON MHPOpMaIUU U3
pa3IMYHBIX UCTOYHUKOB, NPHUBJICUECHUE
BHUMaHUS y4YalIuXcsl K HEHHOCTHOMY
aCIEKTy N3Y4aeMbIX Ha YPOKaXx SIBJICHUN;

Tema 4
Paccka3zel 1o xumMuu

Bocnutanne uckpeHHero,
JTO0OPOKENATETHHOTO OTHOIICHHUS C
OJHOKJIACCHUKAMU U IIeIaroraMH;
BOCIIUTAHNUE CTOMKOM XKU3HEHHOU U
rpakAaHCKOW MO3MUIIMI; BOCIIUTAaHUE
JKOJIOTUYECKOTO U TYMAaHUCTUYECKOTO
MBIIIICHUS,

Hcnons3oBanue BOCIIMTATENBLHBIX
BO3MOJKHOCTEH CoJIepKaHus y4eOHOTO
MpeIMeTa MPOSBICHUSI YEIOBEKOTIOOMS 1
T00pOCepICIHOCTH, Yepe3 000D
COOTBETCTBYIOIIMX TEKCTOB JIJISl YTCHHUS,
3a/1a4 11 perieHus1, TpoOIeMHBIX
CUTyalui aist o0CyKIeHUs B Kiacce.

Hroro

34




