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HHOACHUTEJIbHASA 3AIIMCKA

[lporpamMmma 1Mo XMMHUU Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE TPEOOBAHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBarenbHON MPOrpaMMbl OCHOBHOTO 00Imero ooOpaszoBanus, mnpeacraBieHHbIX B PI'OC OOO, a Ttawke Ha ocHOBe (emepaiibHOM padbouei
MporpaMMbl BOCIIMTAHUS U C Y4ETOM KOHIICMIIMHU TpenojaBaHusi ydeOHOro npeamera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanuu.

[Iporpamma o xuMuu Ja€T MpeACTaBICHHE O LENAX, 00IIel cTpaTernu o0y4eHus, BOCIUTAHUS U PA3BUTHS O0YUAIOLINXCS CPEICTBAMU Y4eOHOTO
MpenMeTa, yCTaHABIMBAET 00s3aTeNbHOE MPEAMETHOE COJEpXKaHHe, MPEIyCMAaTPUBACT paCIpeieiieHHe €ro Mo KiaccaM U CTPYKTYpMPOBAaHHUE IO
pazmenaM M TeMaM MpPOrpaMMbl IO XUMHH, OINPEIENSIeT KOJIMYECTBEHHBIE W KAYECTBEHHBIE XAPAKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO
MOCIIEIOBATENIBHOCTh M3YYEHUSI XMUMHHM C YYETOM MEXKIPEIMETHBIX W BHYTPUIIPEJAMETHBIX CBS3€H, JIOTMKM Y4eOHOTro Ipoliecca, BO3PACTHBIX
ocoOeHHOCTEH 00yJarommXxcs, ONpEeAeseT BO3MOKHOCTH TIpeAMeTa JUIsl peanu3ainuu TpeOOBaHWN K pe3ylnbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOM MporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUMN K pe3ynbraTaM OOyd4eHHS] XUMUU Ha YpOBHE Ilesel
W3y4eHUsI TIPEMETa U OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIBHOM EATEILHOCTH 00YJaIOIIErocs o OCBOCHHIO YUeOHOTO COJIep KaHU .

3HaHUEe XUMHUU CIY)KUT OCHOBOM IJs1 OPMHUPOBAHUS MHPOBO33pEHHUs O0OYJaroILErocs, €ro MpeAcTaBIeHU 0 MaTepualbHOM €JUHCTBE MHUPA,
BAKHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHEH MpeACTaBIICHUs] O B3aMMOIPEBPAIICHUSAX SHEPTUU U OO0 SBOJIOLMH BEIIECTB B MPHUPOJE, O MYTIX
pelieHusT TIO0ANBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, DYHEPTeTHUYECKOM, MHUIICBON M JKOJIOTUYCCKOH 0e30macHOCTH,
po0JIeM 3IpaBOOXPAHCHUS.

N3yyenue xumuu:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH [UII CaMOpa3BUTHs W (OPMUPOBAHUS KyJIBTYpPhl JUYHOCTH, €€ oOmed ¥ (QyHKIHOHAIBHOM
TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEN 00ydaroMXxcs, HABBIKOB MX CAMOCTOSATENIbHON y4eOHO! AeSTeNbHOCTH,
SKCIIEPUMEHTAIIBHBIX U UCCIIEI0OBATEIbCKUX YMEHUM, HEOOXOAMMBIX KaK B ITOBCEHEBHOM )KU3HU, TaK U B MPOGECCHOHAIBHOMN JEATENbH OCTH;

3HAaKOMHUT CO Clenu(UKOil HAydHOTO MBIIUICHUS, 3aKIa/bIBAET OCHOBBI IIEJIOCTHOTO B3MVISAa HA €IUHCTBO MPHUPOJbI U YEIIOBEKA, SIBJISETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUHU €CTECTBEHHO--HAYYHOH TPAMOTHOCTH O0YJaIOLTIXCS;

CHocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K MPUPOJE, K YETIOBEKYy, BHOCUT CBOIl BKIaj B
9KOJIOTUYECKOe 00pa3oBaHHUe 00yJarOIIXCS.

JlanHbIE HaNpaBJIEHUs B OOYYEHHH XMMHUHU 00ECIEUMBAIOTCS CIIEHU(PUKON CoAepKaHUs yIeOHOTO MpeIMeTa, KOTOPBIA SBISETCS MeAarorn4ecKH
aJIalITUPOBAaHHBIM OTpakKeHHEM 0a30BOM HAyKH XUMHU Ha ONpeAeIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPHEHTHPOBAH HA OCBOCHHE OOYJAIONMMUCS CHCTEMBI NEPBOHAYAIBHBIX MOHATHIMI
XUMHH, OCHOB HEOPraHUUYECKOW XUMUH U HEKOTOPBIX OTAEIbHBIX 3HAUMMbBIX OHATUH OPTaHUYECKON XUMUU.

CrtpykTypa coaepkaHusl IPOrpaMMBbl IO XUMUH c(HOpMHUPOBaHA HA OCHOBE CHCTEMHOTO mojaxona K e€ uzydeHuto. ComepkaHue CKIabIBACTCs U3
CHCTEMBI MOHATHH O XUMHYECKOM 3JIEMEHTE U BEILECTBE U CHCTEMBI MOHATHH O XUMUYECKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPTraHU30BaHbI
110 IPUHIHUITY [TOCJIEI0BATEIbHOTO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM pa3HOIo YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;



— Ilepuoauueckoro 3akoHa [I. 1. MeHpeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— Y4€HHUsI O CTPOCHUHU aTOMAa U XUMUUYECKON CBSI3H;

— MPEACTABICHUH 00 AIEKTPOIUTHIECKON MCCOIIMAIINH BEIIECTB B PACTBOPAX.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMITMPUUYECKH MOJYYEHHBIX U OCMBICICHHBIX (hAaKTOB, Pa3BUBAIOTCS MOCIEIOBATENLHO OT
OJIHOTO YPOBHS K JIPYTOMY, BBITIONHSIS (PYHKIIMU OOBSICHEHUS U TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTHIECKOTO TPUMEHEHUSI U
MOTy4EHU S U3y4aeMbIX BEIECTB.

OcBoeHue mporpaMmbl MO XUMHUH CIOCOOCTBYET (HOPMUPOBAHUIO MPEJICTABICHUS O XMMHUUYECKOW COCTABIIAIONICH HAaydHOW KapTHHBI MHpa B
JoTuKe €€ CHCTEMHOUM MpPUPOJbI, ICHHOCTHOTO OTHOINCHHS K HAyYHOMY 3HAHHWIO W METOJIaM TO3HAHUS B Hayke. V3yueHue XUMHUU MPOUCXOJUT C
MIPUBJICYCHUEM 3HAHUH U3 paHee N3YUdEHHBIX YICOHBIX MpeaMeToB: «OKpyKarommii Mupy, «buonorus. 5—7 kiaccel» u «Pusmka. 7 Kiacey.

[lpy wu3ydyeHUM XUMHUU TMPOUCXOTUT (GOPMUPOBAHUE 3HAHUKM OCHOB XMMHYECKOM HAyKu KaK OOJIACTH COBPEMEHHOTO eCTeCTBO3HAHWUS,
MPAKTHYECKOW JIEATSIIbHOCTH YeJIOBEKa W KaK OJIHOTO M3 KOMIIOHCHTOB MUPOBOW KYJBTYpHI. 3aqada ydeOHOTO MpeaMeTa COCTOUT B (popMHpOBaHHHU
CUCTEMbl XMMHUYECKUX 3HAHUH — BaKHEHIMX (AaKTOB, MOHSTU, 3aKOHOB M TEOPETUUECKUX MTOJIOKEHUM, TOCTYIHBIX 0000IIEHU T MUPOBO33PEHYECKOTO
Xapakrepa, s3blKa HayKW, B MPUOOMICHWHM K HAYYHBIM METOJaM TO3HAHUS MPHU W3YUYEHUU BEIIECTB M XMUMHYECKUX PEaKiuii, B (OPMUPOBAHUU H
Pa3BUTHHU TTO3HABATCIBHBIX YMEHUW M WX MPUMEHCHHH B Y4eOHO-ITO3HABATEIHLHOW U Y4eOHO-HCCIIEIOBATEIBCKON JCSTEIPHOCTH, OCBOCHUH ITPABHIT
0e301acHOro 0OpaIleHHs C BEIIECTBAMH B TTOBCEHEBHON HKU3HU.

[pu u3ydeHnn XuMUM Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE 3HAYCHHUE TPHOOPENN TaKUe [EIH, KakK:

— (OpMUpOBAaHHE HHTEJUIEKTYyalbHO DPAa3BUTON JUYHOCTU, TOTOBOM K €aMOOOpa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHIO
peleHni, criocoOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCTIOBUSIM JKU3HU;

— HAIpPaBIEHHOCTh O0yYeHUsI HAa CHCTEMaTHYECKOe MPUOOICHNE 00YJaroIMXCsi K CAMOCTOSITEIBHON TTO3HABATEIBHON NEATEIBHOCTH, HAydHBIM
METOJIaM TMO3HaHUS, GOPMHUPYIONMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieueHne YCIOBUM, CIIOCOOCTBYIOIMX MPUOOPETEHHIO 00YJaIONMMUCS OIBITAa PA3HOOOPA3HON JEATEIBHOCTH, MO3HAHUS U CAMOIIO3HAHUS,
KITFOYEBBIX HABBIKOB (KITFOYCBBIX KOMIICTCHIIHMH ), UMCIOIMX YHUBEPCATbHOE 3HAYCHHE [Tl PA3IMYHBIX BUJIOB JICATSIIBHOCTH;

— (QopmupoBanue o0mel (yHKIHOHAIBHON M €CTeCTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM 4YHCIIE€ YMEHHN OOBSCHSTH U OIEHUBATH SBJICHUS
OKPY)KAIOIIIETO MUPA, UCIIONB3YsI 3HAHUS U OIBIT, IOJYYCHHBIC TPH U3YICHUHU XUMHUHU, TPUMEHSTH UX MIPU PEIICHUH MPOOTIEM B TIOBCEAHEBHOM )XU3HU U
TPYAOBOM JIEATEIBHOCTH;

— ¢dopMupoBaHUE y OOyJaAIONMXCS TYMAaHUCTUYECKUX OTHOIICHUM, MOHUMAHHS IEHHOCTH XMMUUYECKUX 3HAHUU I BHIPAOOTKH IKOJIOTHYECKH
11€J1ecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJISIX COXPAHEHHSI CBOETO 370POBbS U OKPY)KAIOIIel MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALMHM K O0Yy4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHUSI O0IIeUeI0BEUECKIX [IEHHOCTEN,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGUIIS M HAIPaBICHHOCTH JAIbHEHIIIETO O0ydeHUSI.

OO0mmee 9ncno 4acoB, OTBENEHHBIX I M3YdEHUS XMMHUHM Ha YPOBHE OCHOBHOTIO 00mIero oOpaszoBaHus, coctaBisier 136 dgacoB: B 8 xiacce — 68
yacoB (2 yaca B Hezielo), B 9 wiacce — 68 yacoB (2 yaca B HEJEIO).



COIAEPXAHUE OBYYEHMUA
8 KJIACC

IlepBoHayajibHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuu. Pons XuMum B JKWM3HU 4eloBeka. XUMHS B CHCTeME HaykK. Tena m BemecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATperatHoe
cocrosiHue BemiecTB. [loHsTHE 0 MeTOIaX MO3HAHUS B XUMUU. YucThie BemecTBa U cMecu. CrocoObl pas3aeneHus cMecei.

ATOMBI U MOJIEKYNbl. XMMHUYECKHE 31€MEHTHl. CUMBOJIBI XMMUYECKUX AJIEMEHTOB. IIpocThle M ClloKHBIE BelEeCTBA. ATOMHO-MOJIEKY/ISIPHOE
ydeHHeE.

Xumuueckas Gopmysna. BaneHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BemecTB. O THOCUTENbHAs aTOMHAasl Macca.
OTHocuTeNbHAas MOJIEKYIIIpHas Macca. MaccoBasi 10J1s1 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUH.

KonunuectBo BemectBa. Monb. MorsipHast Macca. B3anMoCBSI3b KOJIMUYECTBA, MAacChl M 4YMCIAa CTPYKTYPHBIX €AMHUILl BemecTBa. Pacuérsl mo
(dopMynaM XUMHYECKUX COCTUHECHUH.

®dusnueckue U XMMUYECKHE SBJIEHUS. XUMHUYECKas peakuus U e€ Mpu3Haku. 3aKOH COXPAaHEHMSI MAcChl BEIIECTB. XMMUYECKHE YpaBHEHMUSI.
Knaccudukanus XaMuueckux peakiuii (CoequHeHus, pa3ioKeHus, 3aMelleHs, 0OMeHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYIOH, TpaBuJiaMu pabOThI B JIabopaTopuu M mMpuEMaMu oOpalleHus ¢ JJabOpaTOPHBIM 000pYIOBAaHHEM, H3YIEHUE
U onucanue (PU3NYecKux CBOMCTB 00pa3lloB HEOPTAaHMYECKUX BEIIECTB, HaOmoneHne pu3ndeckux (M1aBleHne BOCKa, TassHUE JIb/a, PACTUPAHH € caxapa
B CTyIKEe, KUIIEHUE U KOHJIEHCAIUs BOJIbl) U XMMHYECKUX (TOPEHUE CBEYU, NMPOKAIMBAHUE MEIHOW IPOBOJIOKU, B3aUMOJEHCTBHE Mella ¢ KUCIOTOM)
SBJIEHU, HAOIIOJIeHNE U ONHMCAaHKE MPU3HAKOB MPOTEKAHUS XUMHYECKUX PeaKni (pa3fioskeHHe caxapa, B3aUMOJACHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapusi, pasnoxkenue ruapokcuaa meau (ll) mpu HarpeBanmu, B3ammojeicTBHe xeme3a ¢ pactBopoM con meau (ll), nzydenne cnoco0oB pazaencHus
CMECEH: ¢ MOMOIIbI0O MAarHUTa, (PUIBTPOBAHUE, BhINIApUBAHUE, TUCTUIUIALUS, XpoMaTorpadus, NpoBeJeHNEe OUYMCTKH TOBAPEHHON COJIM, HAaOJI0IeHUE U
OIMcaHue Pe3yJabTaTOB MIPOBEACHUS OIbITA, UIUTIOCTPUPYIOIETO 3aKOH COXPAaHEHHUsI MacChl, CO3JaHUE MOJIeNIel MOJIEKY!T (IIApOCTEPKHEBBIX).

Ba:kuHejinme npeacTaBuTe I HEOPraHUYeCKUX BellieCTB

Bo3nyx — cmech razoB. CocraB Bo3nmyxa. Kucinopog — snemMeHT W mpocroe BemlecTBO. HaxoxaeHue kuciopona B mpupoje, (QU3NYEcKHe U
XUMUYEeCKre cBoMcTBa (peakuu ropeHus). Oxcuasl. [Ipumenenue kucnopoga. CrocoObl MOMydeHUs KUCIOPOAa B Ia0OPATOPHU M TPOMBIIITIEHHOC TH.
Kpyrosoport kuciopoaa B mpupoje. O30H — alioTponHas MoAu (PUKaIKs KHCIOPOIa.

TertoBoit >(dHEKT XUMHUYECKOW pEaKIMH, TEPMOXUMHYECKHE YPaBHEHUs, D2K30- M JHJIOTEPMHYECKUE PEAKIUU. TOMIMBO: yroib M METaH.
3arpsi3sHeHHE BO3/yXa, YCUJICHUE MapHUKOBOTO 3(pdexra, pazpylieHHe 030HOBOTO CIIOS.

Bomopon — anmemMeHT u mpocToe BemecTBo. HaxoxneHue Bopopona B mpupoze, GM3nuecKkne U XUMHUYECKHe CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI
nonydeHust. Kuciaotel u conu.

MossipHblii 00bEM Ta30B. PacuéTsl 0 XMMUYECKUM ypaBHEHUSIM.



duznyeckre cBoicTBa BoAbl. Boga kak pactBoputens. PacTBopbl. HachlllieHHbIE M HEHACHIICHHBIE paCTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10151 BELLIECTBA B pacTBOpe. XUMHUUYECKHE cBOWCTBA BOAbI. OcHOBaHMs. Poib pacTBOpOB B IPUPOAE U B XKU3HHU UYelloBeKa. KpyroBoport BojbI B
npupoe. 3arps3HeHue NpUpoaHbIX BoA. OxpaHa U OYMCTKA IPUPOTHBIX BOI.

Knaccuduxanus nHeoprannueckux coeauHenuii. Oxcuapl. Kiaccudukaius okcuaos: coneoOpasyronme (OCHOBHbIE, KUCIOTHbBIE, aM(OTEpHBIE) U
Hecosieobpazyronme. HomeHknarypa okcuaoB. @u3nueckue U XUMHUYECKe CBOMCTBA OKCHIOB. [lomyueHre okcu1oB.

OcnoBanns. Kiaccudukanuss OCHOBaHWM: IMENOYM M HEpacTBOpHUMBbIC OCHOBaHWs. HomeHknaTypa ocHoBanHuii. dusndeckue W XUMHYECKHE
cBolicTBa ocHOBaHMH. [lomydyeHne ocCHOBaHUI.

Kucnoter. Knaccugukanus kucnor. Homenknarypa kucinoT. @usnyeckue U XUMHUYECKHE CBOMCTBa KUCIOT. Psax akrmBHOcTH MetayuioB H. H.
bekeroBa. [losydenue KucIoT.

Comn. Homenknatypa coseii. @u3nueckue 1 XMAMUYECKUE cBOWcTBaA couield. [lomydenune coneit.

['enernueckast cBA3b MEXIy KIaccaMi HEOPTaHUYECKUX COETUHEHUM.

Xumuueckuii IKcnepumenm.

KaueCTBEHHOE OIpEIeNICHUE COJEpKAaHMUs KHCIOpoJa B BO3AYyXE, IMOJyueHHE, CoOMpaHue, paclio3HaBaHWE M W3YydCHHE CBOWMCTB KUCIOpOja,
HaO/II0/IeHUE B3aUMOJICHCTBHS BEUIECTB C KUCIOPOJOM M YCIOBUSI BOZHUKHOBEHHS U INPEKpallleHUs ropeHus (moxapa), 03HaKOMJIEHHE ¢ o0pa3liaMu
OKCHJIOB U OIHMCAHHE UX CBOMCTB, MOJy4YeHHE, COOMpaHUe, paclio3HABaHUE M M3ydeHUE CBOWCTB BOAOpOJa (TOpPEHHE), B3aMMOJACHCTBHE BO IOPOA C
okcuom Menu (II) (BO3MOXKHO ucCIIONBb30BaHME BHAEOMATEpUaIoB), HaOIIOAEHHE OOpa3lOB BELIECTB KOJIUYECTBOM | MoOJIb, HCCIEAOBAHHE
0COOEHHOCTEH PacTBOPEHHMS BEIECTB C PA3IUYHON PAaCTBOPHUMOCTHIO, MIPUTOTOBJICHHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM T0JIeH pacTBOPEHH OT0O
BEIIECTBA, B3aMMOJEHCTBHE BOJBI C MeTaulaMU (HaTpueM M KaibliieM) (BO3MOXKHO MCIIOJb30BaHHWE BUJIEOMATEpPHANIOB), UCCIIEA0BaHUE OOpa3OB
HEOPraHMYECKUX BELIECTB PA3IMYHBIX KIaccOB, HAONIOJACHHE W3MEHEHUs OKpPAacKM HHIMKATOPOB B pacTBOpax KHUCIOT M INEJIoyel, H3ydeHHe
B3auMoieiicTBust okcuna meau (1) ¢ pacTBopoM cepHOM KHCIOTBHI, KUCIOT C METalylaMM, pPeakuuil HeWTpaiauzaluu, MOoJIydeHHE HEepacTBOPUMBIX
OCHOBAaHMWM, BBITECHEHME OJHOTO MeETajula JAPYIMM M3 pacTBOpa COJIM, PEUIEHUE HKCIEPUMEHTAJIBbHBIX 3a4ad Mo Teme «BaxHeilnme KIaccsl
HEOPTraHMYECKUX COCAMHEHUI.

Iepuoauuecknii 3akoH u Ilepuoauyeckasi cucrema xummnueckux 3jaeMeHToB JI. U. MennesieeBa. Ctpoenne aroMoB. XuUMHY€eCKasi CBSA3b.
OxHC/INTeIbHO-BOCCTAHOBUTEJIbHBIE PeaKIUH

[lepBbie MONBITKM KIAaCCU(PUKAIIMU XUMHUYECKUX 3JeMEeHTOB. [loHATHME O rpynmax CXOIHBIX 3JIEMEHTOB (ILEJIOYHBbIE U IIETOYHO3EMEIbHBIE
METaJUIbl, FaJIOreHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3ytoT aM(oTepHbIe OKCHABI U THIPOKCHIBI.

Iepuonuueckuii 3axon. Ileproauueckas cucrema xumuueckux 3nemMenToB J[. M. Menneneea. KoporkonepuoaHas u JUIMHHONIEPHOHAS (POPMBI
[Tepuoanueckoii cucteMbl xumuueckux 3nemeHToB . M. Menneneesa. Ileproasl u rpynnbl. @U3NUECKHMH CMBICI MOPSAKOBOTO HOMEpa, HOMEPOB
IIepUO0/ia ¥ TPYIIIBI dJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX siaep. M3otombl. OnekrpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04€K aTOMOB MEpBBIX 20 XMMHUYECKHUX
snemeHTOB [lepuonnueckoil cucremsl 1. . MenneneeBa. XapakrepucTUKa XMMHUUYECKOTO 3JIEMEHTA 110 ero nosioxkeHuto B [lepnoanueckoit cucreme /1.
N. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paiuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METANINYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPyHIlaM U EepHoJiaM.



3nauenue [lepuonndeckoro 3akoHa u lleproanyeckoil cCMCTEMbl XMMUYECKUX AJIEMEHTOB JUIsl pa3BUTHA Hayku U npaktuku. [[. . MenzaeneeB —
Y4EHBIN U ITPAXKIAAHUH.

Xumuueckas cBs3b. KoBasieHTHas (MOISpHAs U HEMOJSIPHAs) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XUMUYECKUX AJIEMEHTOB. MloHHas CBSI3b.

Crenens oxkuciaeHus. OKMCINUTEIBHO--BOCCTAHOBUTENBHbIE peakuuu. IIporieccsl oknuciaeHns U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3lloB BELIECTB METAJUIOB U HEMETAJJIOB, B3aMMOJAEHCTBUE T'MJIPOKCHJA LIMHKA C PacTBOpaMM KHUCIOT U IIENIOYeH, MpoBeAeHUE
OIIBITOB, UJUTFOCTPUPYIOIIMX IPUMEPHI OKUCINUTENbHO-BOCCTAHOBUTENIBHBIX PEaKUil (TOpEeHHE, PeaKMK Pa3IoKeHUs, COeTMHEHNU).

Mescnpeomemnule ceazu

Peanu3anust MexnpeaMeTHBIX CBs3eH INPU H3Y4EHMM XMMHMHM B 8 KJIacce OCYILIECTBIISETCS 4Yepe3 MCIIONb30BaHUE KaK OOINMX €CTECTBEHHO-
-Hay4YHBIX [TOHATUH, TaK U MIOHATUH, SBIISIOLMXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX IPEAMETOB ECTECTBEHHO- -HAYYHOTO LIMKIIA.

O0ume ecTecTBEHHO--HAay4YHbIC TOHATHS: HAy4HBIH (JakT, TUIOTE3a, TEOpHs, 3aKOH, aHalW3, CHHTE3, KIACCH(HUKAIHs, TEpUOJAUYHOCTS,
HaOJI0ieHN e, SKCIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHNE, MOJIENb, SIBJICHHUE.

®u3snka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKINJ, U30TOIbI, PaJIi0aKTUBHOCTb, MOJIEKYJIA, FIEKTPUUYECKUN 3apsil, BEILECTBO,
TENO0, 00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (pU3nYecKue BETUYMHBI, €AUHUIIBI U3MEPEHU s, KOCMOC, IIJIaHeThl, 3BE3/1bl, COJHIIE.

buonorus: dpotocuntes, npixanue, ouocdepa.

I'eorpadums: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPOJIBI, TOJIE3HBIC HCKOTIAEMbIC, TOILITUBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo M1 XuMHYecKas peaKkuus

[lepuoguueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux 3yeMeHToB 1. M. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOWCTB XMMHMYECKMX JJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, KalIMs, KIBLUSA U WX COCIMHEHUU B COOTBETCTBHM C IIOJIOKEHHEM DIIEMEHTOB B
Ileprognueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

Ctpoenue BelecTBa: BUJbl XUMUUECKON CBSI3U. TUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAILTMYECKOM
PELIETKH Y BUAA XUMUYECKOM CBSI3U.

Knaccudukanuss M HOMEHKIATypa HEOPTaHUYECKMX BEIIECTB. XHMHYECKHE CBOWCTBA BEINECTB, OTHOCSIMXCS K pa3IHMYHBIM KIaccam
HCOPraHUYCCKUX COGHHHCHHﬁ, TCHCTHUYCCKAas CBA3b HCOPraHNMYICCKUX BCUICCTB.

Knaccuduranuss XMMHYECKAX pEAKIHUi MO Pa3TUYHBIM MpPU3HAKAM (IO YHCIYy M COCTaBY yYacTBYIOIMX B PEAKIMH BEMIECTB, MO TEMJIOBOMY
a¢dexry, Mo U3MEHEHUIO CTENEHEH OKHMCIICHUS] XMMUUYECKHX DJIEMEHTOB, MO OOpPaTHMOCTH, MO YYaCTHIO KaTalnu3aTropa). JK30- U SHJIOTEPMUUYECCKUEC
p€aKuu, TCPMOXUMUYCCKUEC YPABHCHUS.

[lonsaTHe o ckopocTH XUMHUECKON peakiuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKHUX peakiusx. [IoHATHE O TOMOTCHHBIX U

TCTCPOIrCHHBIX PCAKIUAX. Ilonstue o karamuze. IloHATHE O XMMHUYECKOM pPaBHOBCCHUH. @aKTOpLI, BJIMAKOIIMC HAa CKOPOCTH XUMHYECKOM p€akuunu "
IMOJIOKCHUEC XUMHNYCCKOI'0 paBHOBECH .



OKHCIIUTEBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, AJCKTPOHHBIM OaJlaHC OKHCIWTEIbHO-BOCCTAHOBUTENBbHON peakiuu. CocTaBlICHHE ypaBHEHHUI
OKUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C UCIIOIB30BAHUEM METO/1a SJICKTPOHHOTO OajaHca.

Teopust 2JIEKTPOIUTHYECKON JIUCCOLMALUU. OJIEKTPOJIUTBI W HEIJIEKTPOJUThl. KaTHOHBI, aHMOHBI. MexaHH3M JMCCOLMAIMU BEIIECTB C
pa3NMYHBIMU BUAAMU XUMHUUYECKOU cBsi3u. CTenenpb aucconuanu. CUibHbIe U cIadble 3JEeKTPOJIUTHI.

Peakuuy noHHOTO OOMeHa. YCIOBHS MPOTEKaHUS peaklMii HOHHOTO 0OMeHa, TOJHBIE M COKpallCHHbIE HOHHBIC ypaBHEHUs peakuuii. CBoiicTBa
KHCIIOT, OCHOBAHHUI U COJIEH B CBETE MPEJCTABICHUIN 00 JIEKTPOJIUTHYECKON auccornanui. KauecTtBeHHbIe peakiiuu Ha HOHBI. [loHsTHE O THIpOIH3e
COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJENSMHU KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKHX BEIIECTB — METANIOB M HeMeTalioB (rpaduTa U anmasa), CIOMKHBIX
BEIIECTB (XJIOpUJa HaTpusl), MCCIEJOBAaHHE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOH peakuuu OT BO3AEHCTBUS paslUYHBIX (PAKTOPOB, MCCIETOBAHU €
3JIEKTPOIIPOBOHOCTH PAcTBOPOB BEIIECTB, Ipollecca IUCCOLMAIMU KUCIIOT, LIENo4Yed U cojiell (BO3MOXKHO HMCIOJIb30BAHHME BHUJAEO MaTepHalioB),
IPOBE/ICHUE OIMBITOB, MIUTIOCTPUPYIOIMX MPU3HAKA MPOTEKaHUs peakiuii MOHHOro oOMeHa (0OpazoBaHME OCallKka, BBIJEICHHE Tra3a, oOpazoBaHUE
BOJ/IbI), OIIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUi (TOpeHHEe, PEaKIUu pa3lioKeHHUs, COSAUHEHMUS),
pacrno3HaBaHUE HEOPTaHMYECKUX BEILIECTB C IOMOIIBI0 KaUeCTBEHHBIX PEaKIUii Ha HOHBI, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTa/uibl M MX coeIMHE HUS

OO0ms xapakrepucThKa TanoreHoB. OCOOCHHOCTH CTPOEHHUsS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3nveckre CBOHCTBA
MPOCTHIX BEILECTB — raJlOreHOB. XMMUYECKHE CBOMCTBA HA TpUMeEpe xj1opa (B3aUMOJEHCTBHE C METalllaMi, HEMETaJUIaMH1, LIeJIo4aMu ). XJI0POBOIOPO/I.
ConsHas KucnoTa, XAMUYECKHE CBOMCTBA, MOJYyYEHHE, TpUMeHeHHe. JlelficTBrE XJI0pa U XJIOPOBOJOPO/Ia HAa OPraHU3M deloBeka. BaxxHennme Xaopuasl
U UX HaXOKJEHUE B MIPUPO/IE.

OOmas xapakrepucTtuka 3eMeHToB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIe CTeneHu OkuciaeHuss. CTpoeHue u GU3nIeCKre
CBOMCTBa MPOCTHIX BEIIECTB — KUCIOPOAA M Cepbl. AJUIOTPONHBIE MOAM(PHUKALIMKM KUCIOPOAA U cepbl. XUMUUYECKUe cBOicTBa cepbl. CepoBOIOPO,
CTpoeHue, pu3nyeckue U XuMH4eckue cBoicTBa. OKCUIbI CEpbl KaK MPEICTaBUTEIN KHUCIOTHBIX OKCHI0B. CepHas KH clloTa, (U3HUYECKUEe U XUMUYECKUE
cBoOlcTBa (0oOUMeE Kak MpeACTaBUTENs Kiacca KUCIOT U crenuduyeckue). XMMUYECKHE PEaKLHH, JeKale B OCHOBE IMPOMBIIUIEHHOTO crocoda
NOJTydeHUsl CepHOU KucaoThl. [Ipumenenue cepHoit kuciaoTel. COMu CEpHON KUCIOTHI, KAUeCTBEHHAs peakuus Ha cynbdaT-uoH. Haxoxaenue cepol u eé
COEIMHEHUM B Mpupojie. XMMUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH Cpelibl COSAMHEHUSIMHU cepbl (KUCIOTHBIE H0K/IU, 3arpsi3HEHUE BO3/yXa U BOJOEMOB),
CrocoOBI €ro MpeoTBPAIICHHUS.

OO6mras xapakrepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTE€pPHbBIE CTETICHH OKHCIEHUS. A30T, pacCipOCTPaHEHUE B
npupoze, pusnueckne U XMMUUYECKHe CBOMCTBA. KpyroBopoT azoTta B mpupojae. AMMHUAK, €ro (M3WYECKue W XMMHUYECKHE CBOWCTBA, MOJYUYCHHE U
npumenenne. Com aMMOHUS, UX (PU3UUECKUE U XMMUUECKUE CBOICTBa, MprMeHeHue. KauecTBeHHast peakiusi Ha HOHbl aMMOHUA. A30THAs KMCIIOTa, €€
noyydeHue, (M3UUecKue U XMMUYECKue CBOMCTBa (00OIMe Kak MpeICcTaBUTENs Kiacca KHCIOT U cnenududeckue). Mcmoap3o0BaHne HUTPATOB U COJICH
aMMOHHSI B KayeCTBE MHUHEPAIbHBIX YHOOpeHUN. XHUMHYECKOEe 3arps3HEHHE OKPYXKAIOUeH cpeabl COSAMHEHUSMHU a30Ta (KUCIOTHBIC J0XKIIH,
3arpsi3HEHUE BO3/yXa, MOUBBI B BOJ0EéMOB). Docdop, amtoTponHbie Momudukannu (ocopa, dusmdeckue u xumudeckue cpoiictBa. Okcup docdopa
(V) u dochopnast kucioTa, PU3nUYecKue U XMMHUECKHE CBOMCTBa, monydeHwue. Vcmonb3oBanue GpochaToB B KaueCTBE MUHEPATbHBIX YI0OPEHUIA.



OO6mas xapakrepuctrka 35meMeHToB |IVA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU OKUCICHUS. YTIepol, aJuIOTPOIHbIE
Mo (UKAIIUH, paclipoCTpaHeHue B NpUpoje, Grusnueckue u XuMuieckue cBoiicta. AncopOmus. Kpyrosoport yriepoaa B mpupoae. OKCcusl yriiepoaa,
X (u3muecKkrue M XMMHUYECKHE CBOMCTBA, JCWCTBHE Ha >KUBBIC OPTAaHU3MBI, TOJYUYECHUE M NPUMEHEHHE. DKOJIOTUYECKHE MPOOIEMBI, CBA3aHHBIE C
okcusiom yriepona (1V), rumoreza mmoOanbHOrO MOTEIUICHHS KIMMaTa, MapHUKOBBIA J(ekT. YronbHas KUCIOTa M €€ COJM, UX (U3HYecKue H
XUMHUYECKHE CBOICTBa, MoNyueHHME M IpumeHeHue. KauecTBeHHas peakuust Ha KapOOHAT-MOHBI. Vcmonp3oBaHHe KapOOHATOB B OBITY, MEIUIMHE,
MIPOMBIIIIEHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHauanbHbIe TOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCMMHEHMSX yriepoAa (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, STaHOJI, MIULEPHUH,
yKcycHasi kuciota). [IpupoHble HCTOYHUKH YITIEBOJIOPOJOB (YroJib, MPUPOAHBIH a3, HeTb), MPOIYKTHI UX MepepaboTku (OCH3HMH), UX POJIb B OBITY U
npomblinieHHOCTH. [loHsTHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: XKHUpPax, Oelkax, yrieBoJAax — U UX POJIM B KU3HHM 4eloBeka. MaTtepuanbHOe
€IMHCTBO OPTAaHUYECKUX U HEOPTAHMYECKUX COEAUHEHUM.

Kpemuuii, ero ¢u3ndeckiue 1 XUMHUYECKAE CBOWCTBA, MONydeHHE U TpuMeHeHne. CoeqrmHeHus1 KpeMHuUs B npupoae. O0nme mpeacraBieHus 00
okcunie kpemuus (IV) u xkpemHueBoit kucinore. CUIMKAThl, UX UCIIOIB30BAHHUE B OBITY, B MPOMBILIUICHHOCTH. BaskHel e cTpouTenbHble MaTepUaIbl:
KepaMHUKa, CTEKIIO, IIEMEHT, OeTOH, xene300eToH. [IpobiieMbl 6€30macHOTO UCIOIB30BAHMS CTPOUTEIBHBIX MATEPUATIOB B MTOB CEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumeHm:

u3ydeHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOW KUCJIOTHI, MPOBEACHHE KAYECTBEHHBIX pPEaKUHil Ha XJIOPUI-UOHBI U
HaOJIoZIeHWEe TMPU3HAKOB HMX MPOTEKAHUsSI, ONBITHI, OTPaKAIOIME (U3NYECKUE W XMMHYECKHE CBOWCTBA TAJIOTCHOB M MX COCAWHEHHH (BO3MOXKHO
HCIIOJIb30BaHME BHUICOMATEPHUATIOB), O3HAKOMIICHHE C oOpasliaMHi XJIOPHIOB (TAJIOTEHHIO0B), O3HAKOMJIEHHE C oOpasliaMu cephl M €€ COSAMHEHU MU
(BO3MOKHO HMCIOJIB30BaHHUE BUJEOMATEPUAIIOB), HAOMIOJeHHE IIpoliecca OOYITIMBaHUS caxapa Moj AeHCTBUEM KOHIIEHT PUPOBAHHOM CEpHOM KUCIIOTHI,
M3y4eHHE XMMHUYECKUX CBOMCTB pa30aBJIICHHON CEpHOW KHCIOTHI, MPOBEICHNE KAaUeCTBEHHOW pPEaKkunH Ha Cyab(parT-uoH M HaOIIOACHUE MpU3HAKa e
MPOTEKaHHUsI, O3HAKOMJICHHWE C (U3HMYECKMMHU CBOMCTBAMH a30Ta, ¢ochopa M HX COSAMHEHHH (BO3MOXHO HCIIOJIL30BaHHE BHICOMATEPUATIOB),
oOpazmamu a30THBIX U (OCPOPHBIX YIOOpEHUH, MmodydeHrue, cobupanue, paclo3HaBaHWE U M3yYCHHE CBOMCTB aMMHaKa, MIPOBEACHHUE Ka4eCTBEH HBIX
peakuuii Ha HOH aMMOHHUS U QocdaT-uOH U M3ydeHUE MPU3HAKOB UX MPOTEKAHMS, B3AaNMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIIOTHI C MEBIO
(BO3MOXHO HCHOJB30BAaHUE BHUICOMATEpUAJIOB), M3YdEHHUE MOJENEH KPUCTATMYECKUX PEIIETOK anMasa, rpadura, QyuiepeHa, O3HAKOMIIEHHUE C
IPOIECCOM aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTHBHUPOBAHHBIM YIIIEM M YCTPOMCTBOM MPOTHBOTas3a, MoJydeHue, coOupaHue, pacro3HaBaHHE H
M3ydeHUEe CBOMCTB YIVIEKHCIIOIO ras3a, MPOBEACHHE KAaYECTBEHHBIX peakiuil Ha KapOOHAT M CHJIMKAT-WOHBI U U3y4YE€HUE NMPU3HAKOB UX MPOTEKAHUS,
O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHOW IPOMBIIUIEHHOCTH, pElIeHHEe 3KCHEPUMEHTAIBHBIX 337ad 1Mo Teme «BaxHellme HeMeTabl U HUX
COCMHEHHUS».

MeTanibl 4 X coeJHHE HUSA

OO0mas xapakTeprCcTUKa XMMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU HMX MoJIoKeHUs B [leproauueckoil cucreMe XMMUYEeCKUX JIEMEHTOB
J. WN. MenneneeBa u crpoeHuss aromoB. CTpoeHue MeTauioB. Mertamnueckas CBsS3b M MeETaJUIMUECKash KpUCTaUIMYecKasl pelETKa.
DIEKTPOXUMUYECKUM Psifl HANPpsDKeHU I MeTauioB. Ou3nyueckue U XuMUdeckrue cBoicTBa MeTaiioB. Obume criocoObl monydeHus: MmetauioB. [lonstue o
KOPpPO3HH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3allMTHI UX OT Koppo3uH. CruiaBwl (CTaslb, YyTyH, JIOPATIOMHUHHM, OpOH3a) M UX MPUMEHEHHE B OBITY U
MIPOMBIIITICHHOCTH.



[llenounbie MeTaJIIbL: TOJOXKEHKE B [leproanyeckoil cucreme xumuueckux 3yieMeHToB /. 1. MeHaeneeBa, CTpoeHUE UX aTOMOB, HaXOKJICHUE B
npupoje. Pusndeckne U XMMUUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kamus). OKCUIBl U TUAPOKCHABI HATpHsS U Kanus. [IpuMeHeHre MenoYHbIX
METAJIJIOB M X COCTMHCHUM.

[llenoyHO3eMenbHBIE METAUIBI MAarHUM W KaJbLMi: mosiokeHue B Ilepmommueckoit cucreme xumuueckux siemeHToB JI. M. Menneneena,
CTpPOCHHUE MX aTOMOB, HaXOXJCHHE B mpupojae. Pu3nueckue U XUMHYECKUE CBOMCTBA MAarHUsS U KaIblKs. BaxkHelnme coeMHEHUs KalbIus (OKCH/I,
THAPOKCHU], COJIH). JKECTKOCTH BOJBI U CITOCOOBI €€ YCTpaHCHU .

AntomuHui: monoxkenue B [lepuonuyeckoit cucteme xumuueckux snemeHToB J[. V. MeHneneeBa, cTpoeHre aToMa, HaXOXKACHHUE B MPUPOJIE.
duznyeckue 1 XMMUYECKUe CBOWCTBA allfOMUHUS. AMDOTEPHBIE CBOMCTBA OKCHJIA U TUJPOKCUIA ATFOMUHHUSL.

Kenezo: nmonoxkenue B Ilepuonmueckoit cucrtemMe xumudeckux snemeHToB J[. M. MenneneeBa, cTpoeHHe aToma, HaxXO0XKIACHUE B MPUPOJIE.
dusnueckre U XMMHUYeCcKre CBoicTBa xenesza. Okcuabl, Tuapokcuanl U conu xxenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U MoTydeHUE.

Xumuueckuii IKCnepumeHm:

O3HaKOMJICHHE ¢ oOpa3llaMH METa/IOB M CIIAaBOB, UX (PU3UUYECKUMH CBOMCTBAMHU, M3y4E€HHUE PE3YJIbTATOB KOPPO3UHM METALIOB (BO3MOXKHO
WCIIOJBh30BAaHUE BHJACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHUJA KalbllMs W HaTpus C BOJOW (BO3MOXHO HCIIOIB30BAHUE
BHJICOMATEPHUAJIOB), UCCICIOBAHNE CBOMCTB KECTKOW BOJIBI, MPOIIECCa TOPCHUS JKelle3a B KUCIOpoAe (BOZMOKHO HMCIOJIb30BaHNE BHACOMATEPHATIOB),
MPU3HAKOB MPOTEKaHUS KAYECTBEHHBIX PEAKUMI Ha MOHBI: MarHUS, KAIbLIMS, ATIOMUHUSA, IMHKA, xkene3a (I1) u xxenesza (ll), meau (Il), Habnronenue u
OMHMCaHNE MPOLIECCOB OKPAIMBAHUS IJaMEHU HMOHAMHU HATpHs, Kalus W Kalblug (BO3MOXXHO MCIOJIb30BAaHUE BHUJIEOMATEPHUANIOB), MCCIEAOBAHUE
aM(pOTEepHBIX CBOMCTB TUJIPOKCUJA ATIOMUHUS U THUIAPOKCHAA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BaxHellme MeTalibl U UX
COCIUHEHUSD.

XuUMHA M OKpYKaOLAs cpelaa

BemectBa 1 Marepuanbsl B TOBCEIHEBHOW JKM3HU YEJOBEKA. be30macHOe MCMOJIb30BaHME BEIIECTB U XMMHUYECKUX peaknuid B ObITy. [lepBas
MOMOIIb MPU XUMUYECKUX 0XKOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYXKarolled cpeibl (MpeAenbHas JomycTuMasi KoHUeHTpauus BeiuecT, nanee — [1IK). Pons xumuu B pereHun
9KOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

M3ydeHHEe 00pa3I[0oB MaTepUajoB (CTEKIO0, CIIJIaBbl METAJUIOB, MOJMMEPHBIC MAaTEPHAIIBI).

Mesrcnpeomemmvie ceéazu

Peanuzariust MeXnpeIMETHBIX CBS3€M MpU M3YUYEHUM XUMHU B 9 Kilacce OCYILECTBIISIETCS 4Yepe3 HMCIOJIb30BAaHME KaK OOLUMX €CTECTBEHHO-
Hay4YHBIX TOHSATHH, TaK U MMOHATHH, SBJSIOMIMXCS CHCTEMHBIMH /1711 OTAEIBHBIX TPEIMETOB €CTECTBEHHO- -HAYYHOTO [IUKJIA.

OOnme ecTecTBEHHO-HAy4YHbIC TIIOHSTHS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHUsS, AaHallM3, CUHTE3, KIACCH(UKAIUS, MEPUOIUIHOCTD,
HaOJIIO/ICHHE, SKCTICPUMEHT, MOJISITHPOBAHKE, U3MEPEHUE, MOJICITb, SIBJICHHE, ITAPHUKOBBIN d(M)EKT, TEXHOIOTHSI, MATePHAITHI.

®du3uka: MaTepus, aToM, HIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKITUJI, U30TOIbI, PaIHOAKTUBHOCTh, MOJIEKYIIa, DJIEKTPUUECKUH 3apsi/l, PO BOJAHUKH,
MOJIYIIPOBOTHUKH, JTUAJICKTPUKH, (OTOIIEMEHT, BEIECTBO, Telo, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, TIa3, PacTBOpP, PaCTBOPUMOCTH,
KpUCTAJUIMYECKast PEIETKa, CTUIaBbl, QM3MUCCKUE BETMYNHBI, CAMHUIIBI H3MEPEHHU ST, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/TbI, COJIHIIE.



buonorus: ¢orocuHTe3, AbIXaHue, Ouocdepa, IKOCHUCTEMA, MHHEpAIbHBIC YIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKPOIJIEMCHTBI, MMHUTATCIbHbIC
BEIIECTBA.
I'eorpadums: armocdepa, ruapocdepa, MHHEPAIBI, TOPHBIE TIOPOJIBI, TOJIE3HBIC HCKOTIAaEMbIe, TOILITUBO, BOAHBIC PECYPCHI.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMDBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS MTPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs JOCTUTAIOTCA B XOZ€ 0Oy4eHUsI XUMHUU B €JUHCTBE y4eOHOM 1
BOCIIMTATEIBHON JIEATENBHOCTH B COOTBETCTBUM C TPAAWLMOHHBIMH POCCUUCKHMMHU COLUOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU,
NPUHATHIMEH B OOIIECTBE MpaBHJIaMH M HOpPMamMH MOBEACHUS M CIIOCOOCTBYIOT IpoOLlecCaM CaMOIO3HAHMS, CAMOPa3BUTHS W COLMAIU3AI[UU
00yJaroIMXCsl.

JIMYHOCTHBIE Ppe3yNbTaThl OTPaXKal0OT TOTOBHOCTb OOYYAIOIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM IMO3UTHUBHBIX LIEHHOCTHBIX OpPHUEHTALMH M
pacumMpeHne ONbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOIO OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY HACJIEINIO, IOHUMAHUS 3HAYEHUS] XUMUUECKOW HAyKU B
KU3HU COBPEMEHHOro OOIIeCTBa, CHOCOOHOCTH BJIAZETh JIOCTOBEPHON HH@OpMalueldl o MepeloBbIX NOCTUKEHUAX U OTKPBITUSX MUPOBON U
OTE€YECTBEHHOMN XMMUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U OOIIeCTBa;

2) rpa:KIaHCKOT0 BOCHMTAHMS:

NPEACTABJICHUS] O COLMAIBHBIX HOPMax M NPaBHJIAX MEXIWYHOCTHBIX OTHOLIEHHWM B KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B
OOIECTBEHHO TMOJIE3HOH, y4eOHO-HMCCIeI0BaTeIbCKOM, TBOPYECKOM M JpPYruX BHJAX JESTENbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOH
NEeSITeTbHOCTU TPU BBIMOJHEHUH Y4YEOHBIX, IMO3HABATENbHBIX 3aj[ay, BBIMNOJIHEHUU XUMHYECKUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX INPOEKTOB,
CTpeMJIEHHS! K B3aMMOIIOHUMAHHIO M B3aUMOIOMOIIM B MPOIIECCE 3TON yueOHON JesITeIbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEIEHUE U MOCTYIKU
CBOMX TOBAapUILEH C MO3UIIMU HPAaBCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHUSI ITOCJIECTBUM 110CTYIIKOB;

3) HIEeHHOCTH HAYYHOTO MO3HAHMSI :

MHUPOBO33PEHUECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKOW pPEaKIMU, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M
COCTABJISIIOLME OCHOBY JUIsl IOHMMAHMS CYIHOCTH HAy4yHOH KapTUHBI MHUpa, MPEACTaBIeHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS NPUPOIbI,
B3aMMOCBS35X YEJIOBEKA C MPUPOJAHON CPEIOM, O POJIM XUMHUHU B MMO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HaBaTEIbHbIE MOTHUBBI, HAIPABJICHHBIEC HA MOJy4YE€HUE HOBBIX 3HAHUH 110 XUMHH, HEOOX0IUMbIE 17151 00BSICHEHU S HAOII01aeMbIX IPOIIECCOB U
SBIICHUH, TTO3HABATENbHON, NHPOPMAIIMOHHOW M YUTATEILCKON KYIBTYPBI, B TOM YHCJI€ HABBIKOB CaMOCTOSTEIBHON pabOThl C yueOHBIMHU TEKCTaMH,
CIPaBOYHOM JTUTEPATYpOl, TOCTYIMHBIMU TEXHUYECKUMH CPEACTBAMH MH(OPMALIMOHHBIX TEXHOJIOTHIL;

UHTEpeC K 00y4EeHWI0 W MO3HAHHIO, JII0O03HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHUIO, POEKTHON M MCCIEN0BATEIbCKON
JEeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBJIEHHOCTH M YPOBHSI 00y4eHUS B AaJbHEHIIEM;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHME [IEHHOCTHU >KW3HH, OTBETCTBEHHOTO OTHOICHUS K CBOEMY 37I0POBBIO, YCTAHOBKU Ha 3/I0pOBBIA 00pa3 )KU3HU, OCO3HAHHE MOCIEACTBUN
W HENpUATHE BPEAHBIX MPHUBBIUEK (YMOTPEOJCHUSI aJIKOTONs, HAPKOTUKOB, KypeHHsS), HEOOXOIWMOCTH COONIOACHHUS TpaBUJI OE30MMACHOCTH IMpHU
oOpaIlleHUH ¢ XUMHUYECKMMH BELIECTBAMU B OBITY U PeabHOM JKU3HH;
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5) Tpy10BOro BOCIIMTAHUS:

UHTEpEC K MPAKTHYECKOMY M3Y4eHHI0 MPpodecCchii U Tpyaa pasIudHOro poja, YBaKCHHUE K TPYIAY M Pe3ylbTaTaM TPYAOBOH JAEATEIbHOCTH, B TOM
YHClie HA OCHOBE NMPHMEHEHHUS NMPEIMETHBIX 3HAHWHA 10 XMMHH, OCO3HAHHBIM BBIOOP MHAMBUAYAIBHOH TPAaCKTOPUHU MPOJIOIDKEHUS 00pa3oBaHUS C
y4€TOM JTMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEMHOM MTPO(eCCHOHANBHOM IeTENbHO CTH 1
pa3BUTHUS HEOOXOAMMBIX YMEHHU, TOTOBHOCTb a/IaliTUPOBAThCA B MPO(eCCHOHANBHOI cpefie;

6) 3K0/I0rHY€eCKOro BOCIUTAHMS :

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHONICHHE K MPHPOJC KaK UCTOYHHKY KHM3HHM Ha 3emiie, OCHOBE e€ CYIICCTBOBAHMS, MTOHUMAHHUE IEHHOCTH
370pOBOTO © 0e30macHOro o0pas3a >KH3HH, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (M3HYECKOMY U IMCHXHYECKOMY 3I0POBBIO, OCO3HAHUE
[IEHHOCTH COOJTIOICHHSI TIPaBHJT GE30ITIaCHOTO TIOBEICHHUSI TIPH paboTe C BEIICCTBAMH, a TAKKE B CHTYAIUX, YIPOKAIOMMX 30POBBIO U KU3HH JIFOJICH;

CIMIOCOOHOCTH MPUMEHSTH 3HAHUS, [TOJydaeMble TPH U3yYECHUU XUMHH, JUIS PEHICHHs 33124, CBSI3aHHBIX C OKPY/KAFOIIEH MPUPOTHON CPEIOM, ISt
MOBBIMIEHHST YPOBHS JKOJIOTHYECKON KYyJIBTYPBI, OCO3HAHHUsS IJI00AIBHOIO Xapakrepa SKOJIOTHYECKHUX MPOOJIeM W IyTed WX pPEIIEHHs MOCPEICTBOM
METOJIOB XUMHH, SKOJIOTHYECKOTO MBIIUICHHSI, YMEHHS PYKOBOJICTBOBATHCS MM B ITO3HABATEIbHON, KOMMYHHKATHBHOMN M COIIMAIBHON TPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMEeTHBIX Pe3yNbTaTOB BBIACISIOT 3HAYMMbIE TSI (JOPMUPOBAHUS MHUPOBO33PEHHS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHS,
NPUHIUI, TUIOTe3a, (aKT, CUCTEMa, MPOILECC, HKCIEPUMEHT M JPYroe.), KOTOpble UCIHOJIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHUM W3 3TUX MPEeIMETOB (HOPMUPOBATH MPEACTABICHUE O LEIOCTHON HaydHON KapTHHE MHpA, U YHHBEpCalbHbIe yueO Hble
neiictBusi (IMO3HABATEIbHBIE, KOMMYHHKATHBHBIC, DPETYISITUBHBIC), KOTOpble OO0ECreYnBalOT (OPMUPOBAHWE TOTOBHOCTH K CAMOCTOSITEIBHOMY
NJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOU JESITEIbHOCTH.

Ilo3naBaTe/ibHbIC YHHBEpCAJbHbIC YUeOHbIC 1eHCTBHUS

Ba3oBbie 1oruyeckue 1eicTBUs:

YMEHMS MCIOJIb30BAaTh MPUEMBI JOIMYECKOTO MBIIUIEHUS] P OCBOGHUU 3HAHUM: PAacKphIBaTh CMBICI XUMHUYECKUX MOHATHH (BBIAENATH UX
XapakTepHbIe MPU3HAKU, YCTAHABINBATH B3AaUMOCBS3b C APYTHMH IMOHSATHSIMH ), UCTIOIb30BATh MOHSATHS 15l OOBSICHEHUSI OTJCIBHBIX (PAKTOB U SIBJICHUIH,
BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KITacCU(UKALIMU XMMHUYECKHUX BEIIECTB U XUMHYECKUX PEAKIUH, yCTaHABIMBATh IPUYMHHO -CJIEICTBEHHBIE CBS3U
MEXTy 0ObEKTaMU HU3Y4CHHS, CTPOUTD JIOTHUECKUE PACCYKICHUS (MHIyKTUBHBIE, IEAYKTUBHBIE, TI0 aHAJIOTHH ), A€7aTh BBIBOJIBI U 3aKIIIOUCHHUS,

yYMEHUE NMPUMEHSTh B IIPOLIECcCe MO3HAHUS MOHATUS (IPEAMETHBIE U METaIllpeAMETHBIE), CHMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B
XUMHH, TPeoOpa30BbIBATH IIMPOKO MPUMEHSAEMbIE B XUMHH MOJEIbHBIE IPEICTABICHUS — XUMUUECKUH 3HAK (CHMBOJI 2JIEMEHTA), XUMUYecKast (popMyIia
U ypaBHEHHE XMMHYECKOM pEaKIMU — IMpPU pEleHUH Y4eOHO-TIO3HABATENBHBIX 33/1a4, ¢ y4ETOM ITHX MOJEIBHBIX MPEACTABICHHUI BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XMMHYECKUX PEaKUii, BBISBIATH 00IIME 3aKOHOMEPHOCTH,
IPUYMHHO-CIIEICTBEHHBIE CBSA3U U IPOTUBOPEYMS B U3Y4acMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBbie ncciegoBarebcKue e HCTBUS

YMEHHUE HCIO0JIb30BaTh MOCTaBJIECHHBIE BOIPOCH B KAYECTBE UHCTPYMEHTA MMO3HAHMUS, a TAKKE B KAUECTBE OCHOBBI JUIsl (GOPMUPOBAHHUSI TUIIOTE3bI
10 IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CY)KJICHUH;
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IpPUOOpPETEHHE OIbITA O MUIAHUPOBAHUIO, OPraHU3AIMU U IIPOBEJICHUIO YYEHMYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 X0JJ0M Ipoliecca,
CaMOCTOSITEIbHO IMPOTHO3UPOBATH €r0 pe3y/abTaT, (GOpMYyIUpOBaTh OOOOIIEHMS M BBIBOJBI IO pe3ylbTaTaM IMPOBEIEHHOTO ONBITA, HWCCIEIOBAHMUS,
COCTaBJIATH OTYET O MPOJeNTaHHON padoTe.

Padora ¢ undopmaunmeii:

yMEHHE BBIOMpPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHQPOPMALIMIO PA3TMYHBIX BUJIOB U (POPM HpEACTaBICHUS, MOTY4aeMylO U3 pa3HBIX
HCTOYHUKOB (Hay4HO-IIOMYJISIPHAs JIMTEpaTypa XUMHUYECKOTO COJEpKAHMs, CIPAaBOYHBIE ITOCOOMs, pecypchl MHTepHera), KpUTHYECKH OLIEHMBATh
IPOTUBOPEUHUBYIO  HEJIOCTOBEPHYIO MH(OPMAIIUIO;

YMEHHE MPHUMEHSTh pasluyHble METOJbl M 3allpoChl MpPU MOHMCKE U 0TOOpe MH(OPMAIMU U COOTBETCTBYIOLUMX NAHHBIX, HEOOXOAUMBIX VIS
BBIIIOJTHEHUSI Y4eOHBIX M I103HABATENIBHBIX 3a/ad ONPEAEIEHHOIO THUIIA, IPHUOOpPETEHHE OMNbITa B OOJACTH HCIIOJIB30BAaHUS HH(GOPMAIIOHHO -
KOMMYHUKATUBHBIX TEXHOJOTUH, OBJIAJICHHE KyJIbTYpOH AKTMBHOTO HCIIOJIb30BAaHUS PA3IMYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMpATh
ONTUMABHYIO (OpPMY TpeACTaBICHHS WH(OPMAIIUN U WIUTIOCTPUPOBATH pellaeMble 33J]a4l HECIIOKHBIMU CXeMaMH, THarpaMMaMu, ApYruMu GopmMaMu
rpaduKu 1 BX KOMOHWHAITUSIMH;

YMEHHE UCIOB30BaTh U aHAJTM3UPOBATH B MpoIiecce yUeOHOM 1 HCCIe0BaTENbCKON AEATEIbHOCTH MH(OPMAIIUIO O BIUSHUU TPOMBILIUIEHHOCTH,
CEJIbCKOTO XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOIHON CPEMBI.

KoMMyHuKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE e CTBHSA:

YMEHHS 3a/laBaTh BOIMPOCH (B XoJe Auaiora W (WJIM) JUCKYCCHH) IO CYHIECTBY OOCYXKIAaeMOW TeMbl, (OPMYIHMpPOBATH CBOH MPEIIOKECHUS
OTHOCHUTENBHO BBIITOJIHCHUS IPEUIOKECHHON 3a/1a4H;

YMEHUS MNPEICTABIIATh IOJYYEHHBIE DPE3YJAbTaThl IO3HABATEIBHOM JESITEIBHOCTH B YCTHBIX M INHMCBMEHHBIX TEKCTaX; JEJIAaTh INPE3EHTALUI0
PE3YIBTATOB BBHIITOJHEHUSI XAMHYECKOTO SKCIIEpUMEHTA (JTaOOpaTOPHOTO OMBITA, TAOOPATOPHON PaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, yI1E€OHOTO
MPOEKTA);

YMEHHSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IO3HABATEIBHOM M HCCIIEIOBATEIILCKON NEATENBHOCTU MPU PELICHUH
BO3HUKAIOIIMX MPOOJIEeM HAa OCHOBE Yyué€Ta OOLMX MHTEPECOB M COITIACOBAHMS MO3ULUN (0OCYXAeHHS, OOMEH MHEHHUSMH, «MO3TOBBIE ILITYPMBI»,
KOOpAMHALIMS COBMECTHBIX JEHCTBUI, OIpeesIeHe KPUTEPHEB T10 OLIEHKE KaueCTBa BBIIIOJIHEHHOM paboThI U Ipyrue).

PeryasiTuBHbIe YHHBepCcaJIbHbIEe y4eOHbIe AeCTBHSA:

YMEHHE CAMOCTOSITENIBHO OINpEAENATh LU JAeATEIbHOCTH, IUIAHMPOBAaTh, OCYIIECTBIIATh, KOHTPOJIMPOBATh M IPH HEOOXOAUMOCTH
KOPPEKTHUPOBATh CBOIO JIEATEIILHOCTh, BbIOMpaTh Hanbosee d(PeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX M IO3HABATENbHBIX 33Jad, CaMOCTOSATEIbHO
COCTABJIATH UJIM KOPPEKTHPOBATH MPEUIOKEHHBIM AITOPUTM JIEHCTBUI MPHU BBHIMOJIHEHUH 33aHUM C YYETOM MOIYICHHS HOBBIX 3HaHUN 00 M3ydae MbIX
00BEKTaxX — BEILIECTBAX U PEAKLMSIX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOIO pe3ysbTaTa 3asBJICHHOM IIeJIM, YMEHHME HCIIONb30BaTh U AHAIM3UPOBAThH
KOHTEKCTBI, IIpe/ijiaraéMble B YCJIIOBUHU 3aJaHUH.
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INPEJMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3ylIbTaTOB IO OCBOSHHUIO 00S3aTEIFHOTO COJIEPKAHMS, YCTAHOBJICGHHOTO TaHHOU (heaepaibHON pabodel porpaMMon,
BBIIEJISIIOT: OCBOCHHBIE O0YJarOIMMUCS HaydyHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUH, crienuuueckue s IpeaMeTHON 00macTi «XUMHs», BU bl
ACATCIIBHOCTH I10 IMOJIYUCHUIO HOBOI'O 3HAHH A, €0 UHTCPpIIPETAlluU, Hpe06pa3013aHmo U MPUMCHCHUIO B PA3JIMYHBIX y‘ICGHLIX 1 HOBBIX CUTyallusX.

K xon1y oOydenus B 8 kiiacce npeaMeTHbIe pe3y/IbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh C(POPMUPOBAHHOCTD y 00Y4arOUIMXCSl YMEHHM:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSTUN: aTOM, MOJIEKYJIa, XAMUUYECKHI 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEIECTBO, CMECH
(ogHOpOIHAs W HEOTHOPOJAHAs), BaJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas W MOJIEKYJspHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0JIsI XMMHUUYECKOTO 3JIEMEHTAa B COCIUHEHUH, MOJSPHBIH OOBEM, OKCHJ, KMCIOTa, OCHOBAHME, COJb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKUCJICHHUsI, XUMUYECKasi peakuus, KiacCu(PUKalus peakuii: peakiuu COCAMHEHMs], PEaKINU Pa3I0KEHUs, PEaKIMU 3aMEUICHHs, Peakiuu oOMeHa,
9K30- M JHIOTEPMHUUYECKHE pEaKIUM, TEMJoBOM »(deKT peaxkuuu, SApO aToMa, AIEKTPOHHBIM CIIOM aToMa, aTOMHas OpOWUTa b, paguyc aToMma,
XUMHUYECKasl CBA3b, MOJSPHAS U HENOJsIpHasi KOBAJICHTHAs CBsI3b, MOHHAs CBsI3b, HOH, KATUOH, aHUOH, PAacTBOP, MAaccoOBas J10J1s1 BEeIeCTBa (IIPOLICHTHAs
KOHI[EHTpAIIHs) B paCTBOPE;

. WUJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX IIOHATUI U IPUMEHATH 3TU MOHATHUSA IIPHU ONMCAHUM BEUIECTB U X IPEBPALLICHU;
o MCIIOJIb30BAaTh XMMUUYECKYIO CUMBOJIMKY JUISL COCTAaBJICHUS (POPMYJT BEUICCTB U YPAaBHEHUN XUMUYECKUX PEAKIUN;
. OIpeNeNATh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUAX, CTCNEHb OKHUCICHHUS 3JEMEHTOB B OMHApPHBIX COEIUHEHMSX,

MPUHAJICKHOCTh BEIECTB K OMpPeNeIEHHOMY KIAcCy COSTMHEHHH 1Mo GopMyiiaM, BUJI XUMHYECKOU CBs3M (KOBAJICHTHAS M MOHHAsI) B HEOPTaHUY €CKUX
COCTMHCHHUSIX;

o packpeiBaTth cmbich llepmommueckoro 3akona J[. M. MenneneeBa: JeMOHCTPHpPOBAThH MOHUMAHHE MEPHOIUYECKON 3aBUCHMOCTH CBONCTB
XUMHYECKHX DJIEMEHTOB OT WX IOJIOKEHUS B [leproaudeckoil cucTeMe, 3aKOHOB COXPAHCHHUS MAacChl BEINEGCTB, MOCTOSHCTBA COCTaBa, aTOMHO- -
MOJICKYJISIDHOTO YYCeHW S, 3aKOHa ABOTaJIpO;

o ONMKMCBHIBATh W XapakTepu3oBaTh TaOimuHylo (opmy [lepmoamdeckoil cHUCTEMBbI XMMHUYECKHX JJIEMEHTOB: pa3MYaTh IOHSTUS <«IJIaBHAs
noarpynna (A-rpynmna)» u «mobounas noarpynma (b-rpynma)», maneie u 60ibIMe TEPUOIBI, COOTHOCUTh 0003HAUYEHHUS, KOTOPHIE UMEIOTCS B TaOIU IS
«lepuonnueckasi cucreMa XxuMuueckux 3yeMeHToB [. 1. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHUS aTOMOB XMMHUUYECKHX JJIEMEHT OB
(cocrtaB u 3apsz sapa, o0Iee YMCIIo IIEKTPOHOB U PACIPENCIICHUE HX MO SJIEKTPOHHBIM CIIOSIM);

. KJIaCCU(UIIMPOBATH XMMHYECKHE JIEMEHThI, HEOPTAaHUUYECKHE BEIECTBA, XUMUYECKUE PEaKUu (110 YUCIY U COCTAaBY YJacTBYIOIMX B PEAKIUU
BEIIECTB, 110 TETNIOBOMY d(PeKTy);

. Xapakrepu3oBaTh (OMUCHIBATH) OOIME XUMHYECKHE CBOMCTBA BEIIECTB pPAa3MYHBIX KIACCOB, MOATBEpPXkAas OINHCaHUE MpUMepaMu
MOJIEKYISIPHBIX YPAaBHEHU COOTBETCTBYIOIMX XUMHUYECKUX PEAKIUIA;

. NPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KAUECTBEHHOI'O COCTAaBa, BO3MOYKHOCTU NMPOTEKAHUS XMMHYECKUX NMPEBPALICHUN B
Pa3IUYHBIX YCIOBUSAX;

. BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BEIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEeHTa 10 (GopMysie COeTUHEHHUS,

MaCCOBYIO JOJIIO BCHICCTBA B paCTBOPC, IIPOBOAUTDH paC‘{éTBI 10 YpaBHCHHIO XUMHUYECKOM pPCaKunu;
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o OPUMEHSATh OCHOBHBIE OIEpallid MBICIUTEIbHON JESITeIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alluIo,
K1accu(PUKAINio, BBISBJICHHUE MPUYUHHO--CIIEACTBEHHBIX CBSI3€H — /IS M3Y4CHUsSI CBOMCTB BEIIECCTB U XUMHYECKUX PEAKIHMi, ECTECTBEHHO-HAYIHBIC
METO/Ibl IO3HAHUS — Ha0JI0/IeHHEe, U3MEPEHHE, MOACTUPOBAHUE, SKCIIEPUMEHT (pealibHbIN U MBICICHHBIH);

. ClieIoBaTh MpPaBUJIaM MOJB30BAHUS XUMHYECKOW MOCYI0M M Ja0OpaTOpHBIM O00OPYIOBaHHEM, a TaKKe MpaBUiIaM OOpaIlieHUs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHMSMHU I10 BBITOJTHEHUIO JAOOPATOPHBIX XMUMHYECKUX OIBITOB MO IOJYYCHHI0O UM COOMPAHUIO Tra3000pa3HBIX BEINECTB
(BolOpo/a M KHUCIOPOJA), TPUTOTOBICHUIO PACTBOPOB C OMpPENENEHHOW MAacCOBOHM Joyied pacTBOPEHHOTO BELIECTBA, IJIAHUPOBATh U MPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PaclO3HABAHUIO PACTBOPOB INEIOYEH M KHUCIOT C TMOMOIIBIO MHIUMKATOPOB (JIakMyc, (eHoN(TaTenH, MEeTUIIOPaHXK U

Jpyrue).
K xon1y oOyueHus B 9 kjiacce mpeMeTHbIE pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTh Y OOYHAIONMXCS YMEHUH:
o pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSITHWA: XUMUYECKHMH 3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,

CIIO)KHOE BEIIECTBO, BAJEHTHOCTb, 3JEKTPOOTPHUIATEIbHOCTb, CTENEHb OKUCIEHHUS, XMMUYECKas pPEeakiHs, XUMUYECKas CBs3b, TEIJIOBOH 3(¢exT
peaKkuuu, MOJib, MOJSIPHBIH O0O0BEM, pacTBOp, BIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJICKTPOIUTHYECKas AWCCOLMALMS, PEaKUMH HOHHOTO OOMeEHa,
KaTaJau3aTop, XUMHUUYECKOE pPABHOBECHE, OOpaTHMble M HEOOpaTHMbIE PEAKIUU, OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE DPEAKIUU, OKUCIUTEINb,
BOCCTAHOBUTEIIb, OKHCIEHUE M BOCCTAaHOBJIEHUE, aJUIOTPOIHUs, aM(OTEepHOCTb, XHWMHUYECKass CBs3b (KOBAJCHTHAs, WOHHAs, METaJUIMYecKas),
KPUCTAJUINYECKAsT PEIIETKA, KOPPO3HUS METALIOB, CILUIABBI, CKOPOCTh XUMHUYECKOM PEAKLIMH, ITPEAeNIbHO fonyctumas koHnenTpanus [1IK BemecTsa;

. WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX ITOHATUI U IPUMEHATH 3TU MTOHATHUSA IIPU ONMCAHUM BEUIECTB U X IPEBPALLICHU;
o WCIOJIb30BaTh XUMHYECKYI0O CHMBOJIMKY JIJIsl COCTaBJICHHS (JOPMYIT BEIIECTB U YPAaBHEHHI XUMHUYECKUX PEaKIIHA;
. ONPENEIATh BAJEHTHOCTb U CTEIECHb OKUCIICHUS XUMHYECKHUX DJIEMEHTOB B COCAUHEHUAX PA3IUYHOIO COCTABA, MPUHAIJIEKHOCTh BEILECTB K

orpenenéHHOMY Kaccy CoeAMHEeHUH 1o Gopmyliam, BHI XUMUYECKON CBsI3U (KOBAJICHTHAS, MOHHAS, METALTUYCCKAs]) B HEOPTAHUUYECKUX COSIN HEHMUSIX,
3aps MOHAa IO XUMHYECKOH ¢opMyre, xapakrep cpeibl B BOJHBIX PAacTBOPAaX HEOPraHMYECKUX COEAMHEHUN, TUN KPUCTAJUIMUECKOW pPEHETKH
KOHKPETHOTIO BEILECTBA;

. packpbiBaTh cmbica llepuonuueckoro 3akona JI. M. MenneneeBa M JAEMOHCTPUPOBATH €ro NOHUMAHHUE: ONMCHIBATh M XapaKTepU30BaTh
TabnuuHyio ¢dopmy lleprmonnueckoit CUCTEMBl XMMHYECKHX JJIEMEHTOB: pa3nyaTh MOHATHS «JIaBHas mnoArpynmna (A-rpynma)y u «1o0odHas
noxarpynna (b-rpynma)», mansle U OONbIIME TEPUOAbI, COOTHOCHUTh OOO3HAYEHHs], KOTOPHIE HMMEIOTCS B TEPUOANYECKOM TaOiHIle, C YHCIIOBBIMHU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XHMUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, OOIlee YHUCIIO AJIEKTPOHOB U paclpeesieHUe UX MO 3JIEKTPOHHBIM
CII0SIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB M UX COCTMHEHHI B MpeIeax MajablX IEPHOJIOB U TJIaB HBIX MOATPYIII C
Y4ETOM CTPOCHUSI UX ATOMOB;

. K1accupUIIIPOBaTh XMMHYECKUE 3JIEMEHTHI, HEOPraHUYECKHEe BEIeCTBA, XUMUUYECKHE peakuu (M0 YUCIy U COCTaBY yYaCTBYIOIMX B PEaKIUU
BEIIECTB, 110 TETNIOBOMY 3(PeKTy, 10 M3MEHEHHUIO CTETICHEH OKUCICHHS XAMUYECKIX 3JIEMEHTOB);

. Xapakrepu3oBaTh (ONMUCHIBATh) OOIME M Crenu(pUYecKue XMMHYECKHE CBOWMCTBA MPOCTHIX W CIIOXHBIX BELIECTB, MOJTBEPKIas OMUCaHUE
MpUMEPaMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIN;

. COCTABJISATh YPABHEHUS 3JIEKTPOIUTUYECKON TUCCOLMALUN KUCIOT, IIEI0YEW U COJIEH, IMOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIUNA MOHHOTO
oOMeHa, ypaBHEHHS peaKkiuii, MTOATBEPKAAIONIMX CYILIECTBOBAHNE TEHETUUYECKON CBS3M MEXKIy BEIIECTBAMH PA3IHMYHBIX KIIACCOB;
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. PACKpbIBATh CYIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOIO OajlaHca ITHX PEaKnii;

o IPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOYKHOCTH NMPOTEKAHUS XMMHYECKUX NPEBPAILEHUM B pasIMyHbIX
YCIIOBUSX;

. BBIYUCIISTH OTHOCHTEIBHYIO MOJIKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JOJII0 XMMHYECKOTO AJIEMEHTa 1Mo (popMyre coenuHeHus,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUECKON peakiui;

. coOM0aTh MpaBHUJia MOJIB30BAHUS XUMHYECKONH MOCYIOM M J1abopaTOpHBIM O00OpYIOBaHHEM, a TakkKe MpaBUJia OOpAICHUs C BELECTBAMU B
COOTBETCTBHUM C MHCTPYKLHUSMH I10 BBIIOJIHEHHIO JJAOOPATOPHBIX XMMUUECKUX OIBITOB 10 MOJIY4YEHUIO U COOMPAHUIO Ia3000pa3HbIX BEIIECTB (aMMHaKa
U YIJIEKHCIIOTO Ta3a);

. IPOBOAUTD PEAKIIUH, TIOATBEPKIAIOIIME KAUECTBEHHBINM COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH ONMBITHBIM ITYTEM XJIOPHI-, OPOMHI-, HOIU -
, kapOoHat-, ocdar-, cuiaMkar-, cyab(aT-, TMAPOKCHA-UOHBI, KATHOHBI aMMOHHUS M HOHBl M3yYE€HHBIX METAJUIOB, NMPHUCYTCTBYIOLUME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BELIECTB;

o IPUMEHSTh OCHOBHBIE ONEpAllMi MBICIUTENBHON NEATEIbHOCTH — AaHAINW3 M CHUHTE3, CPAaBHEHHE, 0000LICHNE, CHCTEMATU3ALIUIO, BBISIBIICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3EH — /7151 H3y4eHHsI CBOIMCTB BEILECTB M XMMHUECKUX PEAKIMH, €CTECTBEHHO-HAyYHbIe METO/IbI TO3HAHUS — HAOIOACHUE,
n3MepeHue, MOJCIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIi U MBICIIEHHBIN ).
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TEMATHYECKOE IINITAHUPOBAHUE

8 KJIACC
KoaunyecTBo yacoB
Ne HaumMenoBaHnmue pa3iejioB H TeM IPOrPaMMbI K i JaeKTponHbie (HppoBLIe)
n/n pasi porp Bcero OHTPOJILHBIC paKTHuecKue o0pa3oBareJsibHbIE peCypChl
padoThI padoThI
Pa3neu 1. [lepBonavyajibubie xXumudeckue nousitust (16 yacon)
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 4 2 Bu6nunoreka [JOK
' MIPAKTHYECKON JEATETLHOCTH YeIOBEKa https://m.edsoo.ru/7f41837¢

bub6mmoreka [IOK

1.2 BemectBa ¥ XMMUYECKHE peaKIuu 12 1 https:/m.edsoo. ru/741837¢

Pa3neu 2. BaxxHeilinme npeacTaBuTe M HEOPraHudeCcKUX BelecTs (28 yacos)
bubmmoreka [IOK

2.1 Boznyx. Kucnopon. [lonsrue 06 okcumax 5 1 https/m.edsoo. ru/7f41837¢
bu6mmoreka [IOK

2.2 Bognopon.IlonsiTue 0 kKucaorax v COJsIx 7 1 https//m.edsoo. ru/7f41837¢
bu6nmoreka [JOK

2.3 Bopna. PactBopsl. [lonsitue 06 ocHOBaHMSIX 5 1 1 https/m.edsoo.ru/7f41837¢

24 OCHOBHBIE KJTaCChl HEOPTaHMYECKUX 11 1 1 bubnmnoreka [IOK

COENUHEHUN

https://m.edsoo.ru/7f41837¢

Paznen 3. [lepuoanuecknii 3axoH u Ilepnoguyeckasn ¢
Xumnueckas ¢Bsi3b. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE peakuuu (15 yacoB)

ucrema xumuueckux 3jemMenToB /. U. Menaeeena.

CrpoeHue aToMOB.

[lepnonnueckuii 3akoH u llepnoanyeckas

bu6mmoreka [IOK

3.1 cHUCTeMa XUMHYCSCKUX 3yemeHToB []. M. 6 https/m.edsoo.ru/741837¢
MemnieneeBa. CtpoeHue atoma
3.2 XumMudeckas cBs3b. OKMCIUTEIBHO- 9 1 bu6nmnoreka [JOK
BOCCTaHOBHUTEJILHBIC PEAKIIUH https://m.edsoo.ru/7f41837¢
[ToBTOpeHue, 06001ICHNE 3HAHUT 9 2 butmmorexa LIOK
’ https://m.edsoo.ru/7#41837c
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 6 6
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9 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM MPOrPpamMMbl KoaunvecTBo yacos JaekTpoHHbIe (U poBbIE)
n/n Bcero Konrpoabhbie | [IpakTuyeckue | 00pasoBaTe/ibHbIE pecypehbl
padoThI padoThI
Pa3neu 1. BemecrBo m xumnueckue peakuuu (16 yacos)
11 [loBTOpeHue n yriryoieHne 3HaHUN OCHOBHBIX Pa3/ieioB 4 1 bubmotexa LIOK
Kypca 8 Kimacca https://m.edsoo.ru/741a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX PEAKIINI 4 bubmuotexa LIOK
https//m.edsoo.ru/741a636
1.3 DJeKkTponuTHYECcKas qucconuanusa. XUMUYECKUE PEAKIUH B 8 1 1 bubnuotexa LIOK
pacTBOpax https://m.edsoo.ru/741a636
Paznen 2. HemeTanabl 1 UX coeiMHe HUsA (25 yacBo)
2.1 OO0mupas XapakTepucTUKa XUMUYECKUX 31eMeHToB VIIA- 4 1 bub6muotexa LIOK
rpynmbl. [anorensl https://m.edsoo.ru/741a636
2.2 OO0mps XapakTepucTUKa XMMHUYECKUX 31eMeHTOB VIA- 6 bubmuotexa LIOK
rpymibl. Cepa U €€ CoeTMHCHHUSI https://m.edsoo.ru/7f41a636
2.3 OOm@as xapakTeprucTUKa XHMUYECKUX 3JIEMEHTOB VA- 7 1 bubmuoreka [IOK
rpynmsl. A30T, Gochop U UX COSTMHEHHS https://m.edsoo.ru/7f41a636
24 OOm@as xapakTeprucTUKa XHMAYECKUX 3J1eMeHTOB IVA- 8 1 2 bubmuoreka [IOK
rpynnsl. YriaepoJa ¥ KpeMHUN U UX COeTMHEHUs https://m.edsoo.ru/7f41a636
Paznen 3. MeTtaibl u ux coeaunenus (19 yacon)
3.1 OO0ume cBOMCTBa METAIIJIOB 4 bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 Baxuelinme merayuisl 1 UX COEIMHEHUS 15 1 2 bu6nmoreka [JOK
https//m.edsoo.ru/7f41a636
Pa3nea 4. Xumus u okpyskaomas cpena (3 yaca)
4.1 BemectBa 1 MaTepuanbl B )KM3HH YEJIOBEKA 3 bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636
[ToBTOpenue, 0000IIeHNE 3HAHU I 5 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 7
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IIpuioxkenue Kk padodeil mporpamme
«®opMbl yuyeTa padoueii MporpaMMbl BOCIIMTAHHS
Bocnumamensnwtit nomenyuan npeomema «Xumusy peainsyercs 4yepes:

* noOyx/ieHrne o0yJaroImxcst COONII0IaTh Ha YPOKe OOLIENPUHATHIE HOPMbI TOBECHUS, TPaBUia OOIIEHHS CO CTapIMMU (TIearornuecKUMH pabOTH UKaMH )
U CBEPCTHUKAMH (00yJarOUMMHUCS), PUHIIUIIBI y4eOHON TUCIHUIUIMHBI U CaMOOpraHu3aluu. MeTo/ibl ¥ MpueMbl: 00CYKIEHHE MPaBUJI OOIIEHUS CO
CTapmMMH (YIUTEISAMH) U CBEPCTHUKAMU (IIIKOJIbHUKAMH ), TTPUHITUITBI YAEOHOM JUCITUTIIIMHBI U CAMOOPTaHU3AIUH;

* IpUBJICUCHHUE BHUMAHHS O0YJaIONMXCsl K IIEHHOCTHOMY aCleKTy M3y4aeMbIX Ha YPOKax MPEIMETOB, IBIECHUN, COOBITHH uepe3: oOpallieHue BHU MaHUS Ha
HPaBCTBEHHBIC aCTIEKTHI HAYYHBIX OTKPBITHI, KOTOpbIE U3y4alOTCsl B JAHHBIH MOMEHT Ha YpOKe; Ha IPEICTAaBUTENICH yIeHBIX, CBSI3aHHBIX C M3y9aeMbIMHU B
JAHHBIII MOMEHT TeMaMH, Ha TOT BKJIa/l, KOTOPBI OHU BHECIIM B Pa3BUTHE HAIlle CTPaHbl U MUPA, HA JOCTOMHBIE MOIpaskaHUsI IPUMEPBI UX KU3HU, HA
MOTHBBI UX MIOCTYIKOB. MeTOABI M TPUEMBI: OpraHU3aIs PAOOTHI C MOTY4aeMOi Ha ypOKe COLHAIBHO — 3HAYMMON HH(OpMalnei, THUIIHUPOBAHUE €€
00CY)KIeHN S, BHICKa3bIBAHUSI 00YJAIOIIMICSI CBOETO MHEHUSI, BHIPAOOTKH CBOETO OTHOIICHHS,

* CIOJIb30BaHHE BOCITUTATENbHBIX BOZMOKHOCTEH COJiepKaHus yueOHOro mpeameta uist GopMUPOBAHUS y OOYUAIOLMXCS POCCUMCKUX TPATUIIUOHHBIX
JYXOBHO-HPAaBCTBEHHBIX M COIMOKYJIBTYPHBIX IIEHHOCTEH. METOABI ¥ IPUEMBI: JEMOHCTPALIHS IETSIM IIPUMEpPa OTBETCTBEHHOTO, TPAYKAAHCKOTO TTOBE/ICHUS,
MPOSIBJICHUS YEJIOBEKOIIOOMS 1 T0OPOCEpIEYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JJISl YTEHUS, 3a7a4 JUIsl pelieHus, MpoOIeMHBIX CUTYyaIUN
U1 00CYXKJIeHUs B KiIacce);

* BRIIOYEHHE B YPOK UTPOBBIX IPOIEAYDP, KOTOPBIE TIOMOTAIOT MOAEPKAaTh MOTHBALIMIO OOYJAIOIIMXCSl K TIOTYYESHUIO 3HAHNUH, HaJTA)KUBAHHTO TTIO3UTH BHBIX
MEXJIMYHOCTHBIX OTHOLICHUH B KI1acce, MOMOTAal0T YCTAaHOBJICHHIO JOOpOXkKenaTeIbHOM aTMocepbl BO BpeMsl ypOKa;

* IPUMCHEHHUE Ha YPOKE HHTEPAKTUBHBIX (JOPM pabOThI, CTUMYIUPYIONMX MO3HABATEIHHYIO MOTHBAIUIO O0YJAIOLIXCSL.

* MpUMEHEHHE TPYIITOBOM pabOTHI WM pabOTHI B ITapax, KOTOPbIe CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHJHOW pabOThI M B3aMMOICHCTBHIO C IPYTUMHU
00yJaronmMHucs.

* BBIOOp M MCIIOJIB30BAHUE HA YPOKAX METO/0B, METOJIUK, TEXHOJIOTHH, OKa3bIBAIONMX BOCIIHUTATEIbHOE BO3CHCTBIE HA IMYHOCTh B COOTBETCTBUU C
BOCITUTATEIbHBIM UJICAJIOM, LIEJIBIO U 3a/la4aMU BOCIIUTAHUS;

* THUIIMUPOBAHKE U TIOIICPIKKA UCCIEAOBATEIBCKOM IEATENFHOCTH MIKOJFHUKOB B (POpMe BKITIOUEHHUS B YPOK PA3NTUUYHBIX HCCIEI0BATENbCKUX 3aJaHUN U
3aj1a4, 4TO JaeT BO3MOKHOCTH 00yJarOIMMCs TPHOOPECTH HABBIKM CAMOCTOSATENIFHOTO PEIICHHS TEOPETHUYECKON TPOOIEMBI, TeHEPUPOBAHUS U OPOPMIICHHS
COOCTBEHHBIX TUIIOTE3, YBRXKUTEIBHOTO OTHOIICHUS K UY)KUM K€M, TyOJTUYHOTO BBICTYILJICHUS,

apryMEHTHPOBAHUS M OTCTAaUBAHUSI CBOCH TOUKM 3peHHs. MeTO/Ibl ¥ MPUEMBI: peau3alus HHINBUYaJIbHBIX H TPYIIIOBBIX HCCIEI0BATEIbCKUX 11 POCKTOB.
* YCTAaHOBJICHUE YBAXKUTEIBHBIX, JTJOBEPUTEIBHBIX, He(HOPMATEHBIX OTHOIICHHI MEXITy YIUTEIeM M YYCHHKaMH, CO3aHNEe Ha YPOKaX dMOIMOHAIBH O-
KOM(OPTHOM Cpenbl;

* opranu3anus medcTBa MOTUBUPOBAHHBIX M APYAMPOBAHHBIX yUAIIMXCS HAJ MX HEYCIIEBAIOIMMHU OJHOKIACCHUKAMH, JAIOIIETO IKOJIBHUKAM COLUAIBHO
3HAQYMMBIN ONBIT COTPYAHNYECTBA U B3AUMHOM IIOMOLA.

MeTo/pl U IpUEMBI: HACTABHUYECTBO.
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