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MNOSACHUTEJIBHAS 3AITUCKA

[Tporpamma 1o XMMHH Ha ypOBHE CpeHEro 001iero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit deneparum»,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUs (eaepaabHOW 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHEro
obmero obpazoBanust (POIlI COO), mpencrapieHHbXx B DeaepalibHOM TOCYAapCTBEHHOM
oOpasoBatensHOM cTanaapre COO, ¢ yuérom Konnenuuu npenopaBaHusi ydaeOHOro mpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit ®enepanuu, peaTu3yOIINX
OCHOBHBIE 00pa30BaTeIbHbIC MPOIPaMMBbl, M OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHSA
Bocrtanusi B Poccuiickoit ®emepanmun Ha mnepuox g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOJXOJOB K pa3pabdOTKe MPOrpaMMBl IO XHMHH, K ONPEICIICHHI0 O0O0IIeH
CTpaTeruy 0OydYeHHsI, BOCIUTAHUS M PA3BUTUS OOYYAIOIINXCS CPEJACTBAMH YU4E€OHOTO TpeaMeTa
«Xumust» s 10-11 kimaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIICTITYaJIBHBIC IOJIOKCHHS
®I'oOC COO o B3aMMOOOYCIOBICHHOCTH IIeJIeH, COJCpKaHUSA, pe3ylIbTaTOB OOydeHHS U
TpeOOBaHUM K YPOBHIO IOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, IOJYy4aeMO€  BBIIYCKHHUKaMH  00meo0pa3zoBaTeabHOM
OpraHu3alliM, SBISAETCS HEOThEeMJIEMOM YacThl0 HX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpIIAIOIIMM 3TAallOM pean3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MNPHUCYIIUX LEIOCTHOM CHUCTEeME XUMHUUYECKOro oOpa3oBaHUs. OTH IIEHHOCTH
KacaroTcs MO3HaHUS 3aKOHOB NPHPOJbI, (POPMUPOBAHHUS MHUPOBO33PEHUS U OOLIEH KYJIbTYpHI
YeJOBEeKa, a TaKXKe OHKOJOIMYEeCKM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY 3J0pPOBBIO U
npupoaHoil cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00y4YaIOIIMXCSl HA YPOBHE CPEIHETO
ob1ero o0pazoBaHus CpeACTBaMH y4eOHOro mpeameTa «XUMHSI», COJAepXKaHUe U MOCTPOSHUE
KOTOPOTO ONpeeNieHbl B MpOrpaMMe IO XUMHH C Y4ETOM CHeNH(PHUKA HAYKd XUMHUH, &
3HA4YCHUs B MIO3HAHUH MPUPOJIBI U B MaTEPHUAIBHON KM3HU OOIIECTBa, a TAKKE C yI4ETOM 00X
1eNeil ¥ MPUHIMIIOB, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HAayK UrpaeT 0coOyi0 pojb B COBPEMEHHOM
[UBWIN3ALIMY, B CO3[JaHUU HOBOW 0a3zbl MaTepHaIbHON KynbTyphl. OHa BHOCHUT CBOM BKJAJ B
(dbopMHpOBaHKE PAIIMOHATLHOTO HAYYHOTO MBILIUICHHS, B CO3JJaHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroleM MUpE Kak O eIMHCTBE MPUPOJIBI U YeIOBEKa, KOTOpoe GOPMHUPYETCS B XUMHUH
Ha OCHOBE MOHMMAaHMS BELIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTIMU PUMEHEHUS,

TecHo B3auMOJEHCTBYs C JAPYrMMHU €CTECTBEHHBIMM HayKaMM, XUMHs cTajia
HEOTHEMJIEMON YacTbl0 MUPOBOHM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHUEM YCIELIHOIO TpyJda H
KM3HHM KakJoro wieHa oOmectBa. CoBpeMEeHHash XUMHs Kak HayKa co3ujaresibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBlieHa Ha pelIeHue INI0OaNbHbIX MPOo0JIeM yCTOMYMBOIO pa3BUTHUS
YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTUYCCKOM, MHUIIEBOM, HSKOJIOTHYECKON O€30MacHOCTH |
OXpaHBI 3JI0POBBSL.

B coorBercTBUM C OOmIMMM LEJNSIMHU M NPUHUUINAMH CpeaHero ooOiiero oOpa3oBaHUs
conepkanue npeamera «Xumusn» (10-11 knaccel, 6a30BbIi ypOBEHb M3YUEHHS) OPUSHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYIbTYPHYIO TOJTOTOBKY OOYYarOIIMXCSsl, HEOOXOJAUMYIO MM JUIS
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA,
NPOJ0IDKEHHU 00pa30BaHUs B Pa3INYHbBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPECTBEHHO C XUMUEH.

CoctapnstomuMu - ipeamera «OCHOBBI OOILIEH XMMHUU» SBISIOTCS 0a30BbIe KYpCHl —
«Oprannueckass xumus» U «OOW@as U HEOpraHU4YecKkas XHMMHUS», OCHOBHBIM KOMIIOHEHTOM
COJIEpXKaHMs KOTOPBIX SBJISIOTCSI OCHOBBI 0Aa30BOM HAayKH: CUCTEMA 3HAHUU 110 HEOPraHUYECKOi
XUMHHU (C BKJIFOUYCHHEM 3HAHHMN M3 OOIIeil XUMHM) M opraHuveckoil xumuu. dopmupoBaHue



JAHHOM CHUCTEeMbl 3HAHUU MPH U3YYEHHH MpeaMeTa 00ecredrBaeT BO3MOKHOCTb PACCMOTPEHUS
BCEro MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB ¥ TEOPHI XUMUHU.

[Ton HOBBIM yrimoMm 3peHust B mpeamere «OcCHOBBI OOIIed XUMHUK» 0a30BOIO YpPOBHS
paccMaTpuBaeTCcsl HM3y4EHHBIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS TEOPETUUYECKHil
MaTepuanl U (aKTOJOTMYECKUE CBEIEHUS O BEIIeCTBaX W XUMHUYECKOW peaknuu. Tak, B
YaCTHOCTH, B Kypce «OOmas ¥ HeopraHudeckas XUMHS» OOydaloluMcsl MpeoCTaBIsSeTCs
BO3MOXHOCTh OCO3HaTh 3HAUYE€HHWE MEPUOJAMYECKOTO 3aKOHAa C OOILIETEOPETHYECKUX U
METO/I0JIOTMUECKUX MO3UIINH, TITy0Ke MOHITh HCTOPUYECKOE U3MEHEHHE (PYHKLIUN 3TOTO 3aKOHA
— oT o0oOuIaronie 10 00bACHAOIEH 1 TPOTHO3UP YIOILIEH.

Enunas cucrtema 3HaHMN O BaKHEMIIMX BENIECTBAaX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE 0 XUMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUSI
noronusietcs B Kypcax 10 m 11 kjaccoB aneMEHTaMu  COJIEp)KaHHs, HMMEIOUIMMU
KyJbTYPOJIOTHUECKUI M TPHUKIAIHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TMOHHMAHHUIO
B3aMMOCBSI3U XMMHMM C JPYIMMH HayKaMHd, pacKpblBaloT €€ posib B IIO3HABAaTEIBHOM U
IIPAKTUYECKON JESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAaHUIO YBAXKEHHUS K IpoIEcCy
TBOpYECTBA B 00JIACTH TEOPUH M MPAKTUUECKUX MPUIOKEHUH XUMHH, TIOMOTalOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO U MPUMEHATH €€ JJIs MOMOJHEHUs 3HAaHWH, pelieHus
MHTEJUIEKTYaJbHBIX M HKCIEPUMEHTAJIbHBIX HCCIEAOBATEIbCKUX 3a1ady.B 1nenom coaepkanue
yuebOHoro nmpeamMera «XUMHS» TaHHOTO YPOBHS M3y4EHHsS] OPUEHTHPOBAHO Ha (OPMHUpPOBAHUE Y
00y4aromxcsik MUPOBO33PEHUECKON OCHOBBI JJisi MOHUMaHHUS (PUIOCO(DCKUX HIEH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHWYECKOIO U OPraHUYecKOro Mupa, 00yCclIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IIO3HABAEMOCTh IPUPOIHBIX SIBJIEHUN YTEM HKCIIEPUMEHTA
U peluleHHs] MPOTHUBOPEUHI MEXJIy HOBBIMHU (akTaMH U TEOPETUYECKUMH MPeAroChbUIKaMH,
OCO3HAHME POJIM XMMHUH B PEUICHUM IKOJIOTUYECKHX MPOoOJeM, a Takke mpolieM cOepexeHUs
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHNUS HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mnmane pemieHuss 3amad  BOCIUTAHUWS, PA3BUTUS W COIMAIM3AIMH OOYYaIOIIMXCS
IPUHATBIE MPOTPAaMMON O XUMHHM TOAXOJAbI K OIPENEICHHUIO COAECpPKAHUS U IMOCTPOCHHUS
npeaMera MpeaycMaTpuBaoT (OPMUPOBAHHE YHHUBEPCAIBHBIX YUEOHBIX NEHCTBHNA, MMEIOMINX
0a30Boe 3HaUEHUE JUIA Pa3IMYHBIX BUJOB JIEATEILHOCTH. PELIeHUs IpoOeM, MOUCKa, aHau3a U
0o0paboTku uH(pOpManuy, HEOOXOAUMBIX JJsI NPUOOPETEHUS OMNbITa MPAKTUUYECKON U
UCCIIEZIOBATENBCKOMN AEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUM XUMUH.

B npaktuke mpenojaBaHus XMMUHM Kak Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsl, TaK U
HA YpOBHE cpeaHero oOmiero oOpa3oBaHHs, TMPH  OMNPENCIIEHUU  COJEpKATEIbHOMN
XApAaKTEepPUCTUKU 1€JIed H3y4YeHUs IpeIMETa HAalpaBJICHUEM IEPBOCTEIIEHHON 3HAYUMOCTH
TPaAULMOHHO TpHU3HAETCS (QOpPMUPOBAHHE OCHOB XHMHUYECKONH Hayku Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTHUYECKOW JEATEIbHOCTH 4YEIOBEKa M KakK OJIHOTO W3
KOMIIOHEHTOB MHPOBOM KylIbTypbl. C METOAMYECKOW TOYKMA 3pEHHS TaKOW TMOAXOI K
OTIpEIeNICHUIO LIeNIel N3YUeHUs IIPeIMeETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs IVIABHBIMHU LEIIMU HU3Y4YEHUs MpeaMeTa «XHUMHUsS» Ha
6azoBom ypoBre (10 —11 Ki1.) SIBASOTCS:

dbopMHpPOBaHUE CHCTEMbl XHUMHUYECKMX 3HAHWW KaK BaXKHEWINEW COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, B OCHOBE KOTOPOM JIeXkKaT KIIIOUEBBIE MOHSTHS,
(dbyHIaMeHTaNbHbBIE 3aKOHBl M TEOPHHM XHMHUHM, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U
NOHMMAaHHE CYIIHOCTH JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUSA U CTAHOBIICHUS;

(I)OpMI/IpOBaHI/Ie " pa3BUTHUC Hpe)lCTaBJ'IeHI/Iﬁ 0 HAYYHbIX MCTOJaX ITO3HAHUA BCIICCTB U
XUMHNYCCKHUX peaKI.IHfI, H606XOI[I/IMBIX JJIA HpI/IO6peTCHI/I$I WeHHfI OPHCHTUPOBATLCA B



MHPE BELIECTB U XUMHUUYECKUX SBJICHUN, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKOU U
MOBCEIHEBHON XU3HHU,

pa3sBuUTUC YMCHI/Iﬁ H CII0OCO00B JACATCIbHOCTH, CBA3AaHHBIX C Ha6J'IIOI[CHI/ICM u
OOBSICHEHHEM XHUMHYECKOIO OKCIICpUMCHTA, CO6J'II-OI[CHI/ICM IIpaBHJI 0€e3011acCHOrO
06paH_ICHI/IH C BCIICCTBAMM.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTHKa Lelel U 3a/1ad U3ydeHHs MpeaMeTa B
IporpaMMe 1Mo XMMHUHM YyTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU
B cuCTeMe cpenHero obmero obOpaszoBanus. CerojHs B TNpENoJaBaHUUW XUMHH B OOJbIIEH
CTETIEHH OTHAETCA TPEANOYTEHHE NPAKTUYECKOH KOMIIOHEHTE COJIep)KaHUs OOydeHwHs,
OPUEHTHPOBAHHOW Ha TOATOTOBKY BBIYCKHHKA 00IIe00pa3oBaTeIbHON  OpraHu3aIny,
BJIQJICIOIIETO HE HA0OpOM 3HAHWMU, a (DYHKIIMOHAJIHLHOW T'PAaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHUSIMU aKTUBHOTO TIOJYYCHHS 3HAHUU M MPUMEHEHUS UX B PEAThbHOW KU3HU IS PEIICHUs
MPAKTHYECKUX 3a/1a4.

B cBf3u ¢ 3TUM TpH U3ydeHHH TpeaMera «XUMEs» TOMHHUPYIOIIeE 3HAUCHHUE
MPUOOPETAIOT TaKUE IIeNU U 337a4H, KakK:

afganrtanus OOyYaloIIUXCsl K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHPA,
dbopMUpOBaHHE WHTEIJICKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEILHOMY TMPHUHSATHIO TPAMOTHBIX pPEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAI[UIX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

dopMupoBaHrne Yy OOYYAIOIIMXCSA KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMITCTEHIIHIA),
MMEIOLINX YHUBEpCAIbHOE 3HAUEHUE JIUIsl Pa3IMUHbIX BUAOB JESITEILHOCTU: PelIeHus Npodiem,
MOMCKa, aHanu3a M 00paboTku uWHGOPMAIMK, HEOOXOIUMBIX I TPHOOPETEHHUS OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TIO3HAHUHM XMMUH, a TAaKXKe Ui OIEHKH C
MO3UIIMI YKOJIOTHUECKOW 0€301MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUYECKUX TPOIIECCOB
Ha OpraHU3M YeJIOBEeKa U MPUPOIHYIO CPELy;

pa3BHUTHE MO3HABATEIILHBIX UHTEPECOB, WHTCIUICKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00y4arolmxcs: CIIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUU C KU3HCHHBIMH TOTPEOHOCTSIME, UCTIOIB30BaTh COBPEMEHHBIC HHPOPMAITHOHHBIC
TEXHOJIOTHH JIJIsl TIOWCKA U aHaliu3a y4eOHOW U HAyYHO-MTOMYJISIPHON HH(POPMAITUU XUMHUYECKOTO
COJIepIKaHUS;

dbopMupoBaHUEe U pa3BUTHE Y OOYUAIONIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIILICHHUS,
HaOMIOJATeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpblEé OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IIAHUPOBAHUU U MTPOBEICHIUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y oOyuaroumxcs YOeKIEHHOCTH B TYMAaHHCTUYECKOW HampaBiIeHHOCTH
XUMHUH, €€ BaXHOW pOJM B  pEIIEHUH TJIO0ANbHBIX MPOOJIEM  paluOHAIBLHOTO
MIPUPOIONONIB30BaHUS, TOMOJHEHHUS JHEPreTHUYEeCKHX DPECYPCOB M COXpPAaHEHUS HPHUPOJIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OEpeKHOro OTHOUIEHHSI K MPHUPOAE U CBOEMY
3JI0POBBIO, & TAKXKe MPUOOPETCHHS OTBITA UCIIOJIH30BAHUS TOJYICHHBIX 3HAHUH I TIPUHATHS
I'PaMOTHBIX PEIICHUN B CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueGHoM miane cpemHero oOmiero oopasoBaHusi npeamMer «XuMus» 0a30BOTr0 YpOBHsI
BXOJIUT B COCTaB MpeIMEeTHOI o6macTn «EcTecTBeHHO-HAYYHBIE TIPEAMETHI».

OOmiee 4nciio 4acoB, OTBEACHHBIX IS M3YUEHHs] XMMHUH, HAa 0a30BOM ypOBHE CPETHETO
oOmiero oopazoBanus, cocranisier 68 yacos: B 11 kiacce — 34 vaca (1 yac B HefeIio).



COJEP)KAHUE OBYYEHUA

I/ICTOPI/IH ATOMHO-MOJICKYJ/JIAPHOI0 YYCHUA. OcHOBBI NOHATHS U 3AKOHBI XUMHH.

[TosiBieHue u pa3BUTUS ATOMUCTUKHU. Y4eHue o6 aromax ¢unocodos pesneii I'pennn
JleBkunmna, Jlemokpura, Snukypa. Barmsaael P. boinsg u M.1O. JIomoHOCOBa. 3aKOH COXpaHEHUs
MAacChl BELECTBA. 3aKOH ITIOCTOSHCTBA COCTAaBa BELIECTBA. 3AKOHOB SKBHBAJICHTOB. 3aKOH
KpaTHBIX OTHOLIEHUH. ["a30BbIe 3aKOHBI U 3aKOH ABOTaapo. 3HaYEHUS aTOMUCTUKU. OTKpBITHE U
YTBEPXKACHHUE IEPUOIUIECKOro 3akoHa. [lepnonnyeckas cucrema. Ilepunoauueckuil 3akoH u
3aKOHBI THATICKTUKU.

Pacuérnble 3anaun:

Pacuétel mo ypaBHEHUSM XUMHUYECKUX peakyil. BbIBo mpocTeHIINX XMMUYECKUX POPMYIL.
[TpuBenenue o0bEMa raza K HOpMaJabHbIM yCI0BHSAM. OTHOCUTENBHAS IJIOTHOCTh I'a30B.
Beluncrienne 35KkBUBaJICHTOB U YKBUBAJICHTHOM MacChl BEIIECTBA.

CTPOCHI/Ie aTOMOB U MOJIEKRY.I.

HcTopus pa3BUTHS NPEACTABIEHUI O CTPOEHUH aToMa. XUMUYecKHil 3eMeHT. CoBpeMEHHOE
NpeCTaBICHNE O CTPOCHUHU aTOMOB. [1opAI0K 3ar0IHEHU AaTOMHBIX OpOHUTAIeH IIEKTPOHAMH.
Tunbl XUMHYECKUX CBSI3€1: MOHHAsA, KOBAJICHTHAs!, BOJOPOIHAs, METAaUIMUECKas. [ 'eomerpust
MPOCTEUIINX MOJIEKYJ. BaJIEHTHOCTB M CTENEHb OKUCIIEHHUSI aTOMOB B MOJIEKYJIaX IMPOCTHIX U
CJIOKHBIX BELIECTB.

Cocrapnenue ypapHeHU OBP. OCHOBBI yu€HHs O KOMIUIEKCHBIX CO€IMHEHUSIX.

PacuérHrble 3amaun.

Pacuértsl no ypaBuenusim OBP. SnepHbie peakiyu. Pacuérsl Mo ypaBHEHUSAM SIIEPHBIX PEAKIUM.

XumMuuyeckasi JHepreTuKa.

TennoBsie 3 PeKTh XUMHUUECKUX peakinii TepMOXUMHUUECKHE 3aKOHBI. DHEPreTHKa 1
HaIlpaBJICHUE XUMUYECKUX PEAKIIHI.
PacuérHble 3a1aun; pacy€Thl 10 TEPMOXUMHUUYECKUM YPABHEHUSIM.

XuMHuyeckass KHHETHKA U PaBHOBECHEC.

CkopocTh XUMHUYECKOH peakuuu. DaKkTopbl, BIUSIOMINE HA CKOPOCTh XUMUYECKON pPEaKIIMH.
I"'oMoreHHbI 1 reTeporeHHbIN kaTanu3. OOpaTHbIE XUMHUUECKHE TPOLIECChl. XUMUYECKOe
paBHoBecue. [Ipunnun Jle-llarense — bpayna.

Pacuérnbie 3anaun: Pacu€r ckopoctu peakuuu. M3MeHEHHE CKOPOCTU PEAaKLUU B 3aBUCUMOCTHU
OT TEMIIEpaTyphl 1aBICHMS, KOHLIEHTpaluu. KoHcTaHTa paBHOBECHS.

JucnepcHbIe CHCTEMBI.

Knaccudukamnms aucnepcubix cucteM. CBoiicTBa KOJIOMI0B. VICTUHHBIE PaCTBOPHI.
KonnenTpanus pacTBopoB, pacTBOPUMOCTH. 3akoHbI Payns, Baut — [N'odda.
DnekTponuTHdeckas aucconuanus, PH pactBopa. ['uaponus coneit. [Iporeosntuueckas Teopust
KUCIIOT 1 ocHoBaHui I'. JIstonca.

PacuértHrle 3amaum.

MoutsipHasi, HopMaibHasi KOHIIEHTpAIUs, TUTP, MAcCOBast I0JIsl PACTBOPEHHOTO BEIIECTRA.
PacuéTel mo ypaBHEHUSM peakiinid, MPOUCXOASIINX B PACTBOPAX.

I[IpakTHKYM 1O 001IEH XUMHUM.

. OnpezienieHre XUMHUYECKOTO SKBUBAJIEHTA METAJIJIA TIO BOJIOPO/TY.

. Onpezenenrie MOJEKYJIAPHON MACChl YTJIEKHCIIOTO rasa.

. Onpepenenne TeIoBOro 3PheKTa XUMUUECKOU PEaKkii.

. CMmenieHne XuMUYECKOro paBHOBECHS.

. KoMmInekcHble coequHeHuUs.

. I'maponus cosen.

. Onpenenenne pH pacTBopoB.

. PacTBOpBI IPOLIEHTHOM, HOPMAIBHON U MOJISIPHOM KOHLIEHTPALIUH.
. Bydepusbie pacTBopHI.

OCooONO UL WN -



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS OO0YyJaroIIUMHUCS
porpaMM CpeaHero oO0IIero oopa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM).
HayuyHo-mMeTtoanueckoil OCHOBOM it pa3pabOTKH IUIAHHPYEMBIX PE3YJIbTaTOB OCBOCHHUS
MIPOrpaMM CPETHETo OOIIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXOI.

B cooTBeTcTBMM C CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHUS TNpeamera «XHUMHS» Ha YpPOBHE CpeaHEero ooumero ob6pazoBaHUs
BbIJICJICHBI CIIEIYIOIINE COCTABISIONINE!

0CO3HaHHE OOYYAIOIIUMHUCS POCCUUCKOW TPaXTAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIICHUIO;

HaJIM4ue MOTUBALIUU K O0yYEHHUIO;

IeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHUH JTMYHOCTH HA OCHOBE KITFOYEBBIX
[EHHOCTEW U UCTOPUYECKUX TPaJuLUii 0a30BOM HAYKU XHMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIuxcsi pyKOBOJCTBOBATbCA B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, MPUCYLIUMHU LEJIOCTHOW CHUCTEME XHUMUYECKOTO
o0pazoBaHus,;

HaJIM4YUe TMPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYyphbl W CIIOCOOHOCTH CTaBUTh LIETH W
CTPOUTD KU3HEHHBIE IJIAHBI.

JIuuHOCTHBIE pe3yNbTaTbl OCBOCHHUS MpeaMera «XUMHUA» JOCTUTAOTCS B €IMHCTBE
yueOHOM ¥ BOCHUTATENBbHON JEATENHHOCTH B COOTBETCTBMUM C T'yMAaHHCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHbIMH IIEHHOCTSIMH M HUACAIAMH POCCUKCKOTO
IPaX/JIaHCKOrO OOIeCTBa, MPHUHATHIMU B OOIIECTBE HOpPMaMU U MpaBWIAMU TOBEICHHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOIIO3HAHMS, CAaMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJICHMS
JMYHOCTH 00Y4arOIUXCSl.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHUS TpeaMeTa «XHMHS» OTPAKAIT CPOPMHUPOBAHHOCTH
ONbITa IO3HABAaTEJIbHOM M MPAKTHUECKOM MAESITEIbHOCTH OOydYaloIUXCs MO0 pealn3aluu
IIPUHSTHIX B OOLLECTBE LIEHHOCTEH, B TOM YHUCJIE B YACTH!

1) rpakaaHCcKOro BOCIIMTAHUS:

OCO3HaHMSI 00YYAIOLIMMHKCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOMOPAJIKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMAaX M MpaBUIaX MEXKJIMYHOCTHBIX OTHOILIECHHUH B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKON JEATEIBLHOCTH MPU CO3AAHUU YUEOHBIX NPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHHH XUMUYECKUX KCTIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI APYTUX
MIPY aHAJN3€ Pa3INYHbIX BUJIOB y4eOHOH AESITEIbHOCTH,;

2) NaTPUOTHYECKOT0 BOCTIHTAHMSI

LEHHOCTHOIO OTHOILUEHUS K HCTOPUYECKOMY M HAydYHOMY HACIEIHUI0 OTEYECTBEHHOU
XHUMUH,

YBa)KEHUsI K IPOLIECCY TBOpPUECTBA B 00JACTU TEOPHUM U MPAKTHUECKOTO NPUMEHEHUSs
XUMHH, OCO3HAHMS TOTO, YTO JIOCTHXKEHHUS HAyKU €CThb Pe3yJbTaT JUIMTEIbHBIX HaOIIOACHUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTATHHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTHKOB,;

MHTEpeca M I[I03HABaTEJIbHBIX MOTHMBOB B IIOJyYEHHMHM U IIOCJIEAYIOIIEM aHaJIM3e
nH(OpPMAIIUU O TIEPEAOBBIX TOCTH)KEHUSX COBPEMEHHOM 0TEUeCTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOI0 NTOBEICHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallMH, CBSA3aHHBIE C XUMUYECKHUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEILIEHHUs, OPHEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH,



TOTOBHOCTU OLEHUBATH CBOE IIOBEIECHHUE U IIOCTYIKM CBOMX TOBApUUICH C IO3HULMI
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHHUE MOCJIEICTBUIN ATUX MOCTYIIKOB;

4) hopMuPOBAHNSA KYJIBTYPHI 310POBb:

NOHMMAaHUS LIEHHOCTeH 370poBOro M Oe3omacHOro obpasza KHM3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

coOro/ieHHsl MpaBUil 0€30MacHOro OOpalleHus ¢ BEIleCTBaMHU B OBITY, NMOBCEIHEBHOM
KU3HU U B TPYJOBOU JEATEIBHOCTH;

IOHMMaHUs LEHHOCTH NPaBWI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30I1acHOrO
MIOBEICHUS B CUTYalLUAX, YTPOKAIOIINX 30POBBIO U )KU3HU JIIOJEH;

OCO3HAHUS TOCTCACTBUN W HEMPUATHS BPEIHBIX MPHUBBIUCK (YMOTPEOICHHS ANKOTOJIS,
HApKOTUKOB, KypeHUsl);

5) Tpy/10BOT0 BOCIIMTAHUSI:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON  JESTEIbHOCTH,
0OIIIECTBEHHO MOJIE3HOH, TBOPUECKOH U IPYrUX BUAAX JIEATENbHOCTH,

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PEUICHUU IPAKTHUYECKUX 3a7a4 COLMAIbHOU
HAIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);

UHTEpeca K MPAKTHYECKOMY HM3Y4YEHHUIO Npo(eccuil pa3iudyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHUS ITPEIMETHBIX 3HAHUH 110 XUMUU,;

YBa)KECHHUSI K TPy, JIOASAM TPYyJa U pe3ynbTaTaM TPYyIOBOM JEATEIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BbIOOpY MHIUBUAYaJbHOM TpaekTopuu oOpa3oBaHus,
Oynyuiei nmpodeccun M peanu3anuy COOCTBEHHbBIX KU3HEHHBIX IUIAHOB C YUETOM JMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa,;

6) 3K0JIOrH4ecKoro BOCIUTAHMA:

HKOJIOTUYECKH 11€71€CO00Pa3HOro OTHOLIEHUS K MPUPOJIE, KaK UCTOYHUKY CYLIECTBOBAHUS
’)KU3HU Ha 3eMIIe;

MOHUMAaHMS IJ100aJIbHOTO XapaKTepa HKOJIOTMUECKUX MPOoOJIeM, BIMSHHUS 3KOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOAHOMN U COLIMATBHOM CPEIBI;

OCO3HaHUS HEOOXOJAMMOCTH HUCIIOJIb30BAHUS JOCTUKEHUN XUMHHM Ul PELIEHUS] BOIIPOCOB
pPalMOHAIBHOTO PUPOAOIIOIB30BAHN;

AKTUBHOTO HENPHATHS JIEUCTBHM, MPUHOCIIIMX BPEJI OKpYXKArolleld NPUPOJHOU cpene,
YMEHMS MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JICUCTBUN U NIPEAOTBPALLATH UX;

HQJIMYUS Pa3BUTOIO HKOJIOTHYECKOTO MBIIIJIEHHS, 3KOJOIMYECKOH KyJIbTYpBhl, OIIBITA
JEATEIbHOCTH  DKOJIOTUYECKOW  HAINPABICHHOCTH, YMEHMS PYKOBOJICTBOBATbCA HMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COILIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHH XeMopoouH;

7) IEHHOCTH HAYYHOI'O MIO3HAHMSI:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU U OOILECTBEHHOM NMPaKTHUKH;

NOHUMaHUs CHeUM(UKH XUMHMM KaKk HaykKH, OCO3HaHus €€ poiau B (POpPMUPOBAHUU
palMOHAIBHOIO HayYHOI'O MBIIUIEHHUS, CO3aHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKpYXKAIOLEM
MHpE KaK O €IMHCTBE IMPUPOJbI U YEIOBEKA, B NO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny npodiieM COXpaHeHuUsl IPUPOTHOTO paBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTHM XMMMM ISl COBPEMEHHOM IMBWIM3AIMHU. B €€
I'YMaHUCTHUYECKON HAIIPaBJIEHHOCTH U Ba)XHOM pOJIM B CO3/1aHUU HOBOM 0a3bl MaTepHalIbHOM
KYJBTYpPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOMH,
HHEPreTUUYECKOM, MUIIEBOH M HKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEIUIIMHBI,
o0ecrieyeHnH YCIIOBHI yCHEIIHOTO TPyJa U 3KOJIOTHYECKH KOM(OPTHOM KU3HU KaXKAOTO 4YieHa
0o0111eCTBA;

€CTECTBEHHO-HAYyYHOM TI'pPaMOTHOCTH. IIOHMMAaHHUA CYUIHOCTHM METOJOB IIO3HAHUS,
UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJIy4YaeMble 3HAHUS IS
aHamu3a U OOBSACHEHUS SBJICHUH OKPYXKAIOLIET0 MHUpPAa U MPOUCXOASIINX B HEM HM3MEHEHUH,



YMEHHsI 1el1aTh 000CHOBAHHBIC 3aKIIIOUEHUSI HA OCHOBE HayYHBIX ()aKTOB U UMEIOIINXCS JAHHBIX
C LIETBIO MOJTYYEHHS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOIh30BaTh XUMUYECKHIE 3HAHUS I PEIICHUs TPOOIeM
B PEATbHBIX )KU3HEHHBIX CUTYAIIHSIX,

MHTEepeca K MO3HAHUIO U UCCIIeI0BATENbCKON eI TETbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMPEpHIBHOMY OOpa30BaHHI0O M CaMOOOpaz0BaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMM 1O XWMHUU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pa3IuuHbIX cdepax mpodecCuoHATbHON
JIESITEIIBHOCTH.

METANPEJIMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHbIE Pe3yiabTaThl OCBOCHUS Y4eOHOTro mpeaMmera «XHMHS» HAa YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIC 1711 (DOPMUPOBAHHUS MHPOBO33PEHUS OOYUAIONIUXCS MEKIUCIHUILTHHAPHBIE
(MeXMpeaMeTHbIC) 00LICHAYYHbBIC TTOHATHUS, OTPAKAIOIIHNE [[EIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaxX (MaTepHs, BEIIECTBO,
SHEprus, SBJICHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPH S, UCCIICIOBaHKE, HAOIIOICHHE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCalibHble ~ yd4eOHble  JneiicTBus  ([MO3HABATEIbHbIC, KOMMYHUKATHBHBIE,
peryiasTuBHbIE), obecreunBamiye (HopMUpoBaHHE (PYHKIIMOHAIBHOM TPAMOTHOCTH U
COIMAIILHOM KOMITETEHITNHN 00YJarOIInXCs;

CIOCOOHOCTh ~ OOy4aroUIMXCs  HCIOJIb30BaTh  OCBOCHHBIE — MEXJIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE [EHCTBUS B IO3HABATEIbHON H
COLMAJIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
MM03HABATEIbHBIMU, KOMMYHHKATUBHBIMH U PETYJISATUBHBIMU JICHCTBUSMU.

ORj1ajieHHe YHHBEPCAJbLHBIMH Y4e€OHBIMH MO3HABATEILHBIMH 1e€HCTBUSIMM .

1) 6a3oBble JIOTHYECKHE TeHCTBHSA:

CaMOCTOSITEIBHO  (DOPMYJIUPOBATh W aKTyallU3UpOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh,

OTIPENIENIATh IENH JEATEIHHOCTH, 3aJaBas TMapaMeTpbl W KPUTCPUU HUX JTOCTHIKCHUS,
COOTHOCHTH PE3yJIbTAThI JICATEILHOCTHU C MIOCTABICHHBIMY IETISIMHU,

UCIIOJIb30BaTh TIPU OCBOCHUU 3HAHWN MPUEMBI JOTUYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPU3HAKK TMOHATHH W YCTaHABIWMBAaTh WX B3aWMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE MOHATHS ISl OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBJICHUH,

BBIOMpPATh OCHOBAHUS U KPUTEPHHU TSI KJIaCCU(UKALIUY BEIIECTB U XMMHUECKHUX PEaKIIni;

yCTaHaBIUBATh IPUUNHHO-CJIEICTBEHHBIEC CBSI3H MEXKIY N3y4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTHYECKHE paccyxaeHuss (MHIyKTHBHbBIC, IEIyKTUBHBIC, 110 aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUAX, (DOPMYIHPOBATH
BBIBOJIBI U 3aKJIIOUEHUS,

NPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOJIb3yeMble B XUMHUH CHUMBOJIHUECKHE (3HAKOBBIE)
MOJIEJH, TIPEOOPa30BBIBATH MOEIBHBIC MTPEICTABICHHS — XUMHUUECKUI 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKas (opMylia, YpaBHCHHE XHMHYCCKOH pEakIuu — TPH PEIIeHUH Y4eOHBIX
MO3HABATEIBHBIX W MPAKTHYCCKUX 3aJ]1ad, MPUMEHSATh Ha3BAaHHBIC MOJCILHBIC MPEICTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX TIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKITUH.

2) 6a30BbIe MCCJIE0BATEIbLCKIE elCTBUSA:

BJIQ/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKHUX PEaAKIIHIA;

dbopMynupoBaTh LETHM W 3aJa4dl  KCCISAOBAaHUS, WCIOIb30BaTh TIOCTABICHHBIE W
CaMOCTOSITENIBHO C(HOPMYITUPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
JUTs pOPMHUPOBAHUS TUIIOTE3BI TIO MMPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYKICHUM;

BJIQ/IETh HABBIKAMH CAMOCTOSTEIBHOTO TIUIAHUPOBAHUS U TPOBEACHUS YUYCHUUYECKUX
HKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJ0M IPOIIECCca, CaMOCTOSTENHHO
MPOTHO3UPOBATh €ro pe3yabTar, (HOopMymHpoBaTh OOOOIIEHHS W BBIBOJABI OTHOCHUTEIBHO



JIOCTOBEPHOCTH PE3yIbTaTOB MCCIEOBAHMUSA, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIIEOBATENbCKOM M TMPOEKTHOM JEATeNbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbBHOMY TOHMCKY METOJOB PpEIICHHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB MMO3HAHUS.

3) pa6ora ¢ uHdopmanueii:

OPHEHTHPOBAThCS B PA3MYHBIX HCTOYHHKAX HHMopManuu (HaydHO-MOMY/IspHAast
JuTepaTypa XHMHYECKOTO COJEpXKaHUs, CHOpaBOYHbIe MOcoOHs, pecypchl MHTepHeTta),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IMYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKH
OIICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEUHBOCT;

(dbopMynHUpOBaTh 3ampochl M TNPUMEHSATh Pa3IMYHBIE METOABI TPH IOWCKE W O0TOOpe
nH(popMaIuu, HeoOXOAUMOMN TSl BBITIOJTHEHUSI YU€OHBIX 3a/1a4 OTIPENECAEHHOTO THTIA,

nproOpeTaTh OMBIT MCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN H
Pa3INYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO BBIOMpATh ONTHMAIbHYIO (OpPMY MpecTaBiIeHHs] HHPOPMALUH (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIHIIbI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIH S3BIK B KauyecTBE CpEIACTBA MpU paboTe C XUMHYECKOU
UHpOpMaIMeH: NPUMEHATh MEKIpeAMeTHbIe ((pHU3MUeCKHe W MaTeMaTHYeCKHEe) 3HAKH |
CUMBOJIBI, GOPMYIIBI, a00peBUATYPbI, HOMEHKIIATYDY;

UCIIO0JIb30BaTh U IPE0OPa30BhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIHOCTH.

Ogi1aieHue YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMU /1€l CTBUSIMM:

3aJjaBaTh BOMIPOCHI MO CYIIECTBY OOCYXJAaeMO TeMbl B XOJ€ JUAJIOTa W/UIU JAUCKYCCHH,
BBICKa3bIBaTh HUJeH, (GOPMYIUPOBATH CBOU MPEATIONKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MpeUI0KEHHOH 3a/1a4H;

BBICTYNAaTh C Ipe3eHTaleil pe3yibTaTOB MO3HABATEIbHOU AEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMH IIPH  BBINIOJHEHUH XUMHUYECKOTO
OKCTIEPHIMEHTA, TPAKTUYECKON pabOThl MO WCCIICAOBAHUIO CBOWCTB HM3y4aeMBIX BEIIECTB,
peanu3anyy y9eOHOTO IMpoekTa M (OPMYIMPOBATH BHIBOJBI IO pe3yibTaTaM MPOBEAEHHBIX
MCCIIEIOBAHUI ITyTEM COTIIAaCOBAHWSI IMTO3UIINIA B X0/1€ OOCYKIICHHSI 1 0OMEHa MHEHHSIMU.

OgJiajieHHe YHUBEPCAJIbLHBIMH PeryIsTUBHBIMH AefiCTBUSIMU

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATENBHYIO IEATEIbHOCTD,
ompezaensist €€ Ienu W 3aJa4d, KOHTPOJIMPOBATH M MO Mepe HEOOXOJAMMOCTH KOPPEKTHPOBATH
npeyiaraéMblii allrOpUTM JIeHCTBUN TPU BBIMOJIHEHUH Y4EOHBIX M UCCIEIOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(h(HeKTUBHBIN CrIOCOO MX pPelIeHHs ¢ YYETOM MOJy4YeHHUs HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUUECKUX PEAKLUX;

OCYILLIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATENbHOCTM Ha OCHOBE caMoOaHalu3a M
CaMOOILICHKH.

MNPEJAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHHs Kypca «OOIIas W HEOpraHW4yecKass XUMHs»
OTpaxaroT:

c(hOpMUPOBAHHOCTh TMPEJICTABJICHUN. O XUMHUYECKOW COCTaBJISIIONIEH €CTeCTBEHHO-
Hay4YHOU

KapTHHBI MUPA, POJIM XUMHUH B MO3HAHUU SBICHUHN MPUPOJIBI, B GOPMHUPOBAHUN MBIIIIICHHS
U KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAIBPHOW T'PAMOTHOCTH, HEOOXOIMMOU Il peHIeHUs
NPaKTUYECKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U
MPUPOIHON Cpeae;

BJIAJICHUE CHUCTEMOM XWMHUYECKUX 3HAHWU, KOTOpas BKIIOYAET: OCHOBOIOJIArarolIne
NOHATHA (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTpOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSPHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHULATENBHOCT, CTENEHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, METaUIMYecKas, BOJOPOIHAs),
KpUCTALIMYeCKass  pemérka, TUOBl XUMHMYECKMX  pPEaKUui, pacTBOp,  AIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, DIIEKTPOJUTHYECKAs] JAUCCOLMAIMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakini, XUMHUUECKOE PABHOBECHE);TCOPHHU M 3aKOHBI (TEOPHS IIEKTPOJIUTHICCKON



aucconmanuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3akOH COXpaHEHUSI MacChl BELIECTB,
3aKOH COXPaHEHHUS W TPEBpAIICHUS SHEPrUU NPH XUMHYECKUX PEaKIHUsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUH, MHUPOBO33PDEHUECKUE 3HAHUS, JISKAIUME B OCHOBE MOHMMAaHHUSA
NPUYMHHOCTU U CUCTEMHOCTH XMMHMUYECKHX SBJICHUH, (PaKTOJIOrMYECKHE CBEJICHNS O CBOMCTBAX,
COCTaBe, MOJY4YEeHUU U 0e30IaCHOM HCIOJIBb30BAHUU Ba)KHEHIIMX HEOPraHMYECKHX BELIECTB B
OBITY U IPAKTUYECKOMN AEATEIILHOCTH YEJIOBEKa,

c(OPMHUPOBAHHOCTb YMEHHH BBISABIATH XapaKTepHbIE NPU3HAKU MOHATHUH, yCTaHABINBATh
UX B3aHMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS IPU ONUCAHUU HEOPIaHMYECKUX
BEILIECTB U MX MPEBPAILICHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCIIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JUISI COCTAaBJICHUS
dbopMyn BElIECTB U YypPaBHEHUH XUMHUYECKMX pEaKLIMM, CHCTEMaTHYECKyl0 HOMEHKIATypy
(ITUPAC) u TpuBHalbHBbIC Ha3BaHHs OT/ICIbHBIX HEOPraHMYECKHX BeIIEeCTB (yrapHbId ras,
YIJIEKHUCIBIM Ta3, aMMHaK, rani€éHas W3BECTb, HETall€Has W3BECTh, NUThEBas COJA, MUPUT U
Apyrue);

c(OpPMHUPOBAHHOCTh YMEHUH OINPEENATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCJIMHECHUSX PA3IMYHOTO COCTaBa, BUJI XUMHUYECKOH CBs3H (KOBaJICHTHAsI, HOHHAS,
MeTaJIMYecKasi, BOJOPOIHAs) B COCAMHEHHSX, THII KPHUCTAUIMYECKOW PEHIETKH KOHKPETHOTO
BeIlecTBa (aTOMHAsi, MOJICKYJSpHAs, MOHHAs, METAIUIMYECKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COEAUHEHUN;

c(OpPMHUPOBAHHOCTh YMEHUIl yCTaHABIUBATh MPUHAUICKHOCTh HEOPTaHUYECKUX BEIECTB
0 UX COCTaBY K OMpeaeIEHHOMY KJIacCy/TpyIie coeuHeHui (IPOCThIe BELIECTBA — METAILIBI U
HEMETaUTbl, OKCH/IbI, OCHOBAHUS, KUCIOTbI, aM(pOTEPHBIE THPOKCHUIIBI, COJIN);

c(OPMHUPOBAHHOCTh YMEHHMHM pacKpbIBaTh CMBICH Hepuoauueckoro 3axkoHa J[. .
MengeneeBa M JEMOHCTPUPOBaTb €0  CUCTEMATU3UPYIOLIYIO, OOBSACHUTENbHYIO U
MIPOTHOCTUYECKYIO () YHKIIUH;

c(OpPMHUPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 37eMeHToB 1-4 nepruoaos [leproanueckoit cucreMbl Xumudeckux snemenTos /1. 1.
MenneneeBa, HUCIONB3Ysl MOHATHS «S-, P-, O-DJIEKTPOHHBIC OPOUTAIN», «IHEPreTHUCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB XMMHUYECKHMX 3JIEMEHTOB U HX
COEIMHEHUH MO nepuojaM M rpymnmnam llepuoandeckoin cuctemMbl XuMU4ecKux 3neMeHToB /. U.
Menpeneesa,

Cc(OPMUPOBAHHOCTh YMEHUI XapaKTepru30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKAATH CYLIECTBOBAaHUE I'€HETUUYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOIIBIO YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX pEaKLU;

c(OPMHUPOBAHHOCTh YMEHMsI KJIACCU(PULMPOBATh XUMHUYECKHE PEAKIHMU IO Pa3IMYHBIM
npu3Hakam (4MCIy M COCTaBy pEarMpyrolluX BEIIECTB, TeIIoBoMy 3(dexTy peakuuu,
U3MCHCHUIO CTETICHEH OKUCIICHUS DIIEMEHTOB, 0OPaTHMOCTH PEaKIUH, YYaCTHIO KaTalnu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTaBIIATh YpPaBHEHUS pEaKIUi pa3IMYHbIX TUIIOB, MOJHBIE
U COKpaIllEHHbIE YPaBHEHUs peakLUil MOHHOrO OOMEHA, YUUTHIBAsl yCIOBHS, MPU KOTOPBIX ITH
pEeaKuuu UAYT 10 KOHIA;

c(OpPMUPOBAHHOCTh yMEHUN MPOBOJIUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, pPACHO3HABATh ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKnuii TOCPEICTBOM COCTABIICHHS AJIEKTPOHHOTO OajaHca 3TUX PEeaKIui;

c(OPMHUPOBAHHOCTh YMEHHH OOBSCHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU OT
pa3NuYHBIX (PAKTOPOB; XapakTep CMEUICHUS XHUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHe1Hero Bo3aeiicTeus (mpuniun Jlelllarense);

c(OPMHPOBAHHOCTb YMEHHI XapaKTepH30BaTh XMMUYECKHE IPOLIECCHI, JIXKAIlUe B OCHOBE
IOPOMBIIIJICHHOTO TIOJIyY€HHs] CEpHOM KHCIOTHI, aMMHaka, a Takxke C()OpMHUPOBAHHOCTh
npeacTaBieHuid 00 OOIIMX HAayYHBIX NMPHUHIMIIAX U HKOJOTHUECKUX MpobiieMax XUMHUYECKOTO
IIPOU3BOJICTBA,



c(OPMHUPOBAHHOCTh YMEHHUI TNPOBOAUTH BBIYHUCICHUS C MCIOJIB30BAHUEM TOHITHUA
«MaccoBasi J0Js BELIECTBAa B pacTBOpE», OOBEMHBIX OTHOIIEHUI Tra3oB NPH XUMHUUECKUX
pEaKIMIX, Macchl BElIeCcTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
W 00BEMY OJJHOTO M3 YYacTBYIOIIMX B PEAKIMM BEUIECTB, TEIIOBOro 3ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, MPEBPAIICHNS U COXPAHEHHS YHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHH COONIONATH MpPaBWJIA MOJB30BAHMS XUMHUYECKOI MOCYHOil M
7Ta00paTOPHBIM 000PYAOBAaHKEM, a TAK)KE MpPaBHiIa OOpaIIeHNs C BEIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSAMHU T10 BHITTOJIHEHUIO Ta0OPATOPHBIX XUMHYECKUX OTIBITOB;

C(bOpMI/IpOBaHHOCTI) YMeHI/Iﬁ IUIAaHUPOBATh W BBIIIOJHATH XUMHWYECKHI SKCIICPUMECHT
(pa3iokeHHWE TIEPOKCHIA BOJOPOAAa B MPHCYTCTBUU KaTalM3aTOpa, OIPENEICHUE CpEJIbl
pPacTBOPOB BEUIECTB C MOMOMIBIO YHUBEPCAIBHOTO WHAWKATOPA, BIMSHUE PA3ITUYHBIX (PakKTOpOB
Ha CKOpPOCTH XUMHYCCKOH pCaKkuuu, pCakuuu HWOHHOI'O O6MeHa, Ka4YCCTBCHHBIC PCAKIIMU Ha
cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHHE JKCICPUMEHTATBHBIX
3a1a4 1mo TemaM «Metamiel» u «HemeTaluibl») B COOTBETCTBHM C MPaBWIAMH TEXHUKH
0€301acHOCTH MK 0OpAIICHUH C BEIIECTBAMH U JJa0OPATOPHBIM 000PYIOBaHHEM, MIPEICTABIAT
pe3yibTaThl XMMHYECKOTO 3KCIIEpUMEHTa B (OopMe 3aliCH YPaBHEHHMH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB,;

c(OPMHUPOBAHHOCTh YMEHHM KPUTHYECKH aHAIN3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
NOJyYaeMyl0 W3 pa3HbIX HMCTOYHHMKOB (CpEICTBa MAacCOBOW KOMMYHHKaluH, HHTepHeT u
APYTHX);

C(OPMUPOBAHHOCTh YMEHHMH COONIONATh MpaBMIa SKOJOTHYECKH IIeJIecO00pa3HoOro
NOBEACHUSI B OBITY M TPYAOBOW JEATEIBHOCTH B IIENSX COXPAHEHUS CBOETO 3JI0POBBS H
OKpY)KaloIlel MPUPOJHOM Cpesbl, 0CO3HABATh ONMACHOCTH BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBI
OTIpeNeNIEHHBIX BEIIECTB, MOHUMas cMbIca nokaszartens [1/1K, mosicHaTs Ha mpuMepax crnocoObl
YMCHBIICHUA U MPECAOTBPALICHHA UX BPECIHOTO BO321€I\/'ICTBI/ISI Ha OpraHusm YCJIOBECKA,

I 06yanOHIHXC$I C OrpaHM4YCHHBIMH BO3MOXHOCTIAMU 3I[OpOBB$I: YMCHUC IPUMCHATH
3HAHHS 00 OCHOBHBIX AOCTYIHBIX METOJaX MO3HAHUA BCIICCTB U XUMHUYCCKUX HBJ’ICHHﬁ;

JUTSL CTICTIBIX M CTTA0O0BHISATIMX OOYUAIOIINXCS: YMEHHE UCTI0JIb30BaTh PElbe(YHO-TOUCUHYIO
cucremy obo3Hauenuii JI. Bpaiins miist 3anucu XumMuaeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHUE

Ne | HammeHoBaHHE pa3/eiioB U TeM IPOrPaMMBI KonuaecrBouacos DunexrpoHHble (UppOBBIE)
/m Bcero | KonTtponbubiepaborsl | [IpakTnueckuepaboThl 06pasoBaTeNEHEIEPECYPCHI
1. HcTopusi aTOMHO-MOJIEKYJISIPHOTO YYeHHSI. 5 http://myschool.edu.ru
OCHOBBI IOHATHSI H 3aKOHBI XMMHH.

2. CTpoeHHeaTOMOB H MOJIEKY.T 5 http://myschool.edu.ru
3. XuMuuecKkasiyHepreTuKa 3 http://myschool.edu.ru
4. XuMHYeCKAAKHHETHKA H PaBHOBeCHe 5 http://myschool.edu.ru
5. JucrnepcHbIeCHCTeMbI 7 http://myschool.edu.ru
6. IpakTukym 9 9 http://myschool.edu.ru
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IMOYPOYHOE INTAHUPOBHHUE

Ne Temaypoka KomuuecTBOuacoB JlaTausydeHus | DIEKTPOHHbICHH(POBBIEOOPA3OBATE
n/n Bcero | Konrponsueiepa | ITpakTuueckmepa JILHBIEPECYPCHI
6OTBI 6OTHI

1 TosiBNIeHHe U Pa3BUTHEATOMHCTHKH. 1 http://myschool.edu.ru

2 OCHOBHbBIE3aKOHBIXHMUH 1 http://myschool.edu.ru

3 [230BBIE3aKOHBI 1 http://myschool.edu.ru

4 Pemrenne 3ama4 o teme «['a30BbIe 1 http://myschool.edu.ru
3aKOHBI»

5 TTeproMUuecKye 3aKOH U 3aKOHBI 1 http://myschool.edu.ru
JINANIEKTHKH.

6 CoBpeMeHHbIE TPE/ICTABIEHHS O 1 http://myschool.edu.ru
CTPOEHHHU aTOMOB.

7 THIIbI XHMHYECKO CBSI3H. 1 http://myschool.edu.ru

8 TeoMeTpHst IPOCTEMIIMX MOJIEKYIL. 1 http://myschool.edu.ru

9 OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE 1 http://myschool.edu.ru
peaKuuu

10 KoMTIIeKCHBIECOCIMHEHHS 1 http://myschool.edu.ru

11 TennosoiddekTxuMUIEeCKopeakiiuy. 1 http://myschool.edu.ru

12 TepMOXUMHYECKHE3aKOHBL. 1 http://myschool.edu.ru

13| Suepreruxa n nanpannerne 1 http://myschool.edu.ru
XMMHUYECKHX MPOIECCOB.

14 CKOpOCTh XUMHYECKOi1 PEaKIIHH. 1 http://myschool.edu.ru

15 1 http://myschool.edu.ru

T'oMoreHHBbIi U reTeporeHHbIN KaTainns.




16 OGpaTUMble XMMUYIECKHE PEAKIIHH. http://myschool.edu.ru

17| pemenne 3a71a4 110 TeMe XUMHUYECKOE http://myschool.edu.ru
PaBHOBECHE.

18 | pemenne 3a71a4 110 TeMe: XUMUYECKOe http://myschool.edu.ru
PaBHOBECHE.

19 Knaccudukauus JUCIepcHbIX CHCTEM. http://myschool.edu.ru

20 MexaHH3M MpoLIecca pacTBOPEHHSI. http://myschool.edu.ru

21 Komnounsl. http://myschool.edu.ru

22| 3axomsr Payns u Bant — Todda. http://myschool.edu.ru

23 DnekTpoiuTHYeCcKas aucconuanus PH http://myschool.edu.ru
pacrBopa.

24 Tuaponus coseid. http://myschool.edu.ru

25 IIpoTeonuTuyeckas TEOPHs KUCIOT U http://myschool.edu.ru
OCHOBAHHH.

26 OnpenesieHre XUMUYECKOr0 http://myschool.edu.ru
SKBHBAIIEHTA METAJIA 10 BOJOPOLY.

27| Onpenenenie MorexyApHOi Maccs: http://myschool.edu.ru
YIJIEKHMCIIOrO rasa.

28 Onpenenenue TemioBoro sgpdexra http://myschool.edu.ru
XUMHUECKOI peaKiuu.

29 CMellleHne XUMUIECKOTO PABHOBECHSL. http://myschool.edu.ru

30 http://myschool.edu.ru

Kommiexcubie COCOUHCHUA.




31| unponns conei. 1 http://myschool.edu.ru

32| Onpenenenne pH pactsopos. 1 http://myschool.edu.ru

33 PacTBOpHI IPOLIEHTHOMN, HOPMAIBEHOU U 1 http://myschool.edu.ru
MOJISIDHOW KOHIICHTPALIUH.

34 Bybepusie pacTBOpHI. 1 http://myschool.edu.ru
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YYEBHO METOANYECKOE OBECIIEYEHUE BPA3OBATEJIbHOI'O ITPOIECCA

OBSIBATEJBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YUEHUKA
e Xumus / I'abpuensu O.C., OcrpoymoB N.T"., Cnagkos C.A., AKIIHOHEpHOE 00IIECTBO

«M3natenscTBO «IIpocBemenue»,2024

METOINYECKUE MATEPUAJIBI JISA YYUTEJIA
1. VYpoxu xumuu B 11 xnacce. bazoBblii ypoBeHb. Metoanueckoe nocodue. O. C.

I"a6puensa, U. I'. OctpoymoB u ap. M3natensctBoMocksa «IIpocserienue», 2022

2. Xwumus. CoopHuk 3a1a4 u ynpaxuenuid. 10-11 xinaccst B.B.Yepsuna, A.B.Bapnamosa,
T.B. XacsioBa. M3natenscTtBo Mocksa «IIpocsenienue», 2021

3. IO.J. Tperwsikos, FO.I'. Metiun. OcHoBBI 00111ei xumuu. "'TIpocBemenue”.

4. Paneuxuit A.M. «/lunakrnueckuit Marepuan no xumun» 11 knacc. «IIpocsemnienue,
2024

5. Kyssmenko H.E. -Xumus. 2400 3aga4 171 NIKOJIBHUKOB U TIOCTymNaonmx B BY3sr

INUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
http://school-collektion.edu/ru
http://myschool.edu.ru



http://school-collektion.edu/ru

