MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUHCKOM ®ENEPAIIUNA
MunucTepcTBo 00pa3oBaHusi H MOJIOAECKHOM MOMTUTHKH CBepAI0BCKOM 00/1acTH
Anmunuctpanus benosipckoro ropoackoro okpyra
MKY BI'O "Ynpasienue o6pa3osanus benosipckoro ropoackoro okpyra'
MBOY "boabmedpycsanckas COL Ne7"

PACCMOTPEHO YTBEPXIEHO
MO yuutenen eCTeCTBEHHO- HupekTop

MaTeéMaTHYCCKOIr'o uKia BB FJIyH_IKOBa

pykosourens MO [Tpuka3z Nel50-1 ot «30» 08
10.A. Ydumnena 2024 .
ITporoxon Nel ot «28» 08
2024 1.
PABOYAS ITPOT'PAMMA

(ID 1183957)

yueOHoro npeagmera «Xumus. bazoBblii ypoBeHb»
Touka Pocra

st ooyqaromuxcst 10 — 11 xmaccos

c. Boabmeopycsanckoe 2024r.



MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHET0 0011ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MONOKEeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS M Pa3BUTHA O0yYarOIIUXCsS CPEACTBAMU y4eOHOTO MpeaMeTra
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO MOJrOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, MOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe SKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 00y4aroLIMXCsl HA YPOBHE CPEAHErO
oOuiero oOpazoBaHusl CpeACTBaAaMH ydueOHOro ImpenMera «XUMHUS», COJAEp)KaHUE U IOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKW XHMHH, €&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM O0IIMX
Hesiel ¥ NPUHIMIIOB, XapaKTePU3YIOLUMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKJIaj B
(bopMHpoOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOpMUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYSS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHUe INoOAJbHBIX MPOOJIeM yCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHUecKoi, MHUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMM IeJNSIMM M TIPUHLUIAMHU CpeIHEro oouero odpazoBaHuUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP)KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUH 110 HEOPTaHWYECKON XUMUH (C BKITIOYCHUEM
3HaHUH U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mias 1 HeopraHudeckas
XUMUS» c(hOpPMHUPOBAHA B MPOTPAMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAei€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckod XUMHU IMOITYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKOW PEAKIUH.

[Ton HOBBIM yrJiOM 3peHHUs B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAeTCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS TEOPETHYECKHM MaTepuail u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHU» OOYYaArOIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHX M METOJOJIOTMYECKUX ITO3UIIHH,
IyO)Ke TMOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
jononHsAercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIOUUMU
KYJIBTYPOJIOTHYCCKHA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOTOJHEHUSI 3HAHUMN, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yuebHoro mpeamMera « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TOHUMaHUsA (QUIOCOPCKUX HACH, TaKMX KaK:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUMN MEXIy HOBBIMU (aKkTaMH M TEOPETHMUECKUMHU MPEANOChUTKAMU,
OCO3HAaHHE pPOJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOsieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTEpHUAJIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUA OO0YyYaroIINXCs
MNPUHATBIE MNPOrPaMMON IO XMMHHU TOAXOJAbl K ONPEAENICHUIO COJEpKaHUS U TMOCTPOEHUS
mpeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX IACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, IMOMCKa, aHAIIN3a U
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] OMbITa TNPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B nmpakTuke npenosaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOT'O OO0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TpU  OMNpEJCNCHHH  COACPIKATEIbHOM
XapaKTEpUCTUKU LeJIeld M3y4yeHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAWLMOHHO TMpHU3HAETCS (OpPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak olmnactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPEEIICHUIO LIEIeN N3YUEHHUS [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUS TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCSL:

e (QopmMHupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUH KaK Ba)KHEHIIEH cocTaBIstoLIEH
€CTECTBEHHO-HAYyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KJIIOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHpPE BEIIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJIC, B TPAKTUUYECKON U
MMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM W
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeJel U 3a7a4 U3y4eHHUs MpeaMeTa B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCA NPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OoOyueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMECHHSIMA aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEabHOW KHU3HU I PEIICHHUS
MPAKTUYECKUX 3a7au.

B cBm3u c 5TUM TpH U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HAuYeHHE
PUOOPETAIOT TaKUe 1eJIU U 33/1a4H, KakK:

ajanTauus OOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE MHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHIO TPAMOTHBIX PpEUICHHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHUEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HaUCHUE NI Pa3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MPOoOiieM,
MOWCKa, aHalW3a U 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIbITa
JeSTeIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTHYECKOH 0€30MacCHOCTU XapaKTepa BIMSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcs: CocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a y4eOHOW U HayYHO-TIOMYIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJIEp/KaHus;



dbopMupoBaHUEe U pa3BUTHE Y O0YYAIOMIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HaOJI0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHE Y OOydYaromuxcs yOeKIEHHOCTHM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOrO
IIPUPOIONOIb30BaHUS, IIONOJHEHNS SHEPreTUYECKUX PECYpCOB M COXPAaHEHUs IPHUPOJHOIO
pPaBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJIYUYEHHBIX 3HAHUN ISl IPUHSATHS
rPAMOTHBIX PELICHUHN B CUTYyalUAX, CBA3AHHBIX C XUMUYECKUMU SIBICHUSMH.

B yueOHOM mmane cpemHero obOmero o0pa3oBaHUs NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI.

OO61ee yuCiO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 vaca (1 yac B Hepemwo), B 11
Kkiacce — 34 gaca (1 gac B Heeno).

[Iporpamma  pa3paboTama B  COOTBETCTBHM C  y4eOHBIM 1uianom  MBOY
bonbmedpycsackoit COLLL No7» niast 6a30BOro ypoBHsSI OCHOBHOTO 0OIIero oOpa3oBaHHs C
UCIIONIb30BAHUEM  COBPEMEHHOTO  OOOpyIOBaHUs  LIEHTpa  €CTeCTBEHHO-HAYYHOH U
TEXHOJIOTHYeCcKoW HampaBieHHOocTH «Touka pocra». Ha ©0a3e wnentpa «Touka poctay
ofOecrieunBaeTcs  peanusanus  OOpa3oBaTENbHBIX MPOTPaAaMM  €CTECTBEHHO-HAy4yHOH U
TEXHOJIOTMYECKON HAaNpaBIEHHOCTEH, pPa3paOOTaHHBIX B COOTBETCTBUM C TpeOOBaHUAMU
3aKOHOJIATENBCTBA B chepe 00pa3oBaHus U ¢ yIETOM pekoMeHaanuii denepaibHOro oneparopa
yuebHoro npeamera «Xumus». Mcnons3oBanue obopynoBaHus LeHTpa «Touka pocra» npu
peanu3anuu JaHHOU paboueill mporpaMMBl [TO3BOJISIET CO3AaTh YCIOBUS:

* IJId paClIupCHUA COACPKaHNA IKOJIBHOI'O XUMUYCCKOT'O O6pa3OBaHI/I$[;

* N7 TIOBBIIICHMS] TO3HABATEIbHOW AKTUBHOCTH OOYYalONIMXCS B €CTECTBEHHO-HAYYHOM
obnacru;

* JUIsl pa3BUTHUS JIMYHOCTH peOeHKa B Ipolecce OO0y4eHUs XHMMHUH, €ro CcrnocoOHocTel,
(GbopMHpOBaHHUS U YIOBJIETBOPEHHS COLIMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* I MHOXKECTBO J1a0OpaTOPHBIX pabOT M IKCIEPUMEHTOB IO MporpaMMe «XUMHUS» pabOTHI C
ONapéHHBIMU  IIKOJbHUKAMH, OpraHW3allid WX pa3BUTHA B  PA3IUYHBIX  00JacCTIX
00pa3zoBaTeNbHOM, TBOPUYECKOMN JIeITEeIILHOCTH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHnveckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOkKEHUA. CTpyKTypHbIE (DOPMYJBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaThyecKkas) W TPUBHAIbHbIC HAa3BaHUSA BaKHEUIINX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYecKUX BEILIECTB MU MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEIEeCTB, HAONIOJACHHE U ONHCAHHE JCMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiime
MPEJCTAaBUTENN aJKaHOB: (U3MYECKHEe W XUMHYECKHE CBONCTBA (peakiuuH 3aMelleHus u
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKCHOB: (U3MYECKHMEe U XUMHUYECKHE CBOICTBa (peakiuu TUAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpoeHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psia. AUETUIeH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (puU3MUECKHUE M XUMHUUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJ0B. [IpupoaHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TEpPEeroHKa, KPEeKUHT
(TepMHuyUecKHid, KaTaTuTUYeCKui), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOTyKThI €ro nepepaboTKH.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJuteKun «HedTe» u «YTomby», MoIeIrnpoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJIOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPaboThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3aaun.




Bbluucnenuss 1mo ypaBHEHMIO XHMMUYECKOW peakuuu (Maccbl, 00BbEMA, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHrne. BogopoiHble cBsI3U MEXKAy MOJIEKYJIaMu cupToB. JleificTBre MeTaHoIIa U 3TaHOJIA
Ha OpPraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (pEeakLUMu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHbIC pEaKLUH),
HOJy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepupUKalM), MOoITydeHue M npuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckas posib KUPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKUE U XUMUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Meau(ll), oxkucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemnono3a kak npupojHbie noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJr0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcIeHHE 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
CUpTOB (B3aMMoAeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u ruppokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOAOM), MHpPOBEAECHUE IPAKTHUYECKOH paboThl: CBOHCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM IMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

A3oTconepikaliie opraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKuUCIOT. [lenTumst.



benkn kak mpUpOAHBIE BBICOKOMOJICKYISApHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBAa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKCHepruMEeHTaJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W HX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHAaTypaunus OCNKOB IpHU HAarpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHHUSI

OCHOBHBIC TIOHATUS XUMHH BBICOKOMOJICKYJISIPDHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSAMHEHUH — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/bl MU3YYEHHUSI BEUIECTB M MX IMPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3zamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€H IPpU M3y4eHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIe MOHSTHSA: SBJICHHE, HAay4dHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpEHHE,
IKCIEPUMEHT, MOJICTTPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, JHEPIreTUIECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MUYECKUE BETMYUHBI M €AUHHIIBI
UX U3MEPEHUsI.

buonorus: xinerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadus: MUHEpAJIBI, TOPHBIE TOPO/IBI, ITOJIE3HBIE UCKOMIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE © KOCMETHYECKHE MPETapaThl, MaTepHUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHM

XuUMUYeCKUN 3ieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKue YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTany, S-, P-, d- anmeMeHTsl. OCOOCHHOCTH
pacripesie/ieHus] JIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHGUTYypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XuUMHYEeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3p NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKON CBsI3U (KOBaJEHTHAas
HEMOoJIsSIpHasl U TOJIsIpHAasi, MOHHAsA, MeTaJuIMyeckas). MexaHu3mbl 00pa3oBaHUsl KOBaJEHTHOU



XUMHUYECKOU CBsI3U (OOMEHHBIH M JIOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiarypa HeopraHudecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTraHUYECKOH U
OpraHMYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBPALLEHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLuu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble H crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOpOB BEILECTB: KUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJII0JAEHUE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIOKEHHUE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTallu3aTropa,
ONpEeNIEJICHUE CPellbl PAaCTBOPOB BEILECTB C NMOMOILIBIO YHHUBEPCATBbHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpOoBeleHUE MPaKTHUUECKONl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIM.

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAasi 0JI BEIIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMMHUYECKUX
anementoB J[. . MenneneeBa u 0COOEHHOCTH cCTpoeHHsI aromMoB. (Du3nueckue CBOHCTBA
HEMETaUTOB. AJUTOTPOITHSI HEMETA/LTOB (Ha mpuMepe KUCIopoa, cepbl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Mertamisl. [lonoxenne MeramioB B [leppuogudeckoil cucteMe XMMHYECKUX AJIEeMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cBoiicTBa MeTaioB. CIUTaBel METAUIOB. DJIEKTPOXMMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kajuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3y4Y€HUs BEUIECTB MU MX NPEBPALICHUN: H3y4YEHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3ajay, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCJIOT U IIEJNOYEH, KAUeCTBEHHBIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0Gecrie4eHnu IKOJIOTMUECKOM, SHEPreTHYecKol 1 MUILEeBOM 0e30macHoCTH,
pa3BuTUN MenuuuHbL. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i 3JIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XuMHUs U 3[0pOBbE 4YEJIOBEKA: INPABHJIAa HMCIOJb30BAHUS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H IpU MU3y4eHHUU OOIIeH U HEOPraHMYECKOW XMMUU B
11 Kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIE IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOJIIOJIEHHE,  SKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeleCcTBa, (PU3NUECKUE BEIMYMHBI U €MHUIBI UX U3MEPEHUS], CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIIEHHOCTh,  METAJUIyprus,  IPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOICTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAs IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YarOIMIMMUCS
IpoTrpaMM CpPeAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIN MOAXO/.

B cooTBeTcTBMM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYype JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIIAIONIHUE:

OCO3HaHHE O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICICHUIO;

HAJIMYHE MOTUBAIMH K 00yUEHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAalOTCS B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU W TPaBUJIAMU ITOBEICHHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuyHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
ObITa TO3HABATEIBHON M TPAKTHYECKOW IESATETBHOCTH OOYYaIOUIMXCS TI0 pealn3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHNUS O COIUAIBHBIX HOpPMax M MPaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTHU MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY M apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOM
XUMHU;

yBa)KE€HHsI K IpOIlecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAayKH €CTh pe3yJbTaT JUINTENIbHBIX HAOI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TPAKTUKOB;



UHTEpECa M II03HABATEJIBHBIX MOTHBOB B IIOJYYEHUH U IOCIEIYIOLIEM aHAJIU3e
UH(OPMALIUHU O TIEPETOBBIX TOCTUIKEHUSAX COBPEMEHHOM 0TEUeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYyallUd, CBS3aHHbIE C XHMMHUYECKMMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh Ha MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJEHHWE M IIOCTYNKM CBOMX TOBapuIlEH C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUN 3TUX ITOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUS LEHHOCTEH 30pOBOr0 M Oe30macHoro oOpasza >KU3HU, HEO0OXOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBUI 0E€30MacHOr0 OOpalleHusl ¢ BEIeCTBAaMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BATEIbCKOW JEATENbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3indyHOro poja, B TOM 4YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOM 1eATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymei npodeccuu U pealn3aluyd COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCNIMTAHMUSA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHHS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTHKEHUN XUMHHU JUIsl PELIEHUS! BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS INEHCTBHI, NPUHOCAIIMX BpPEN OKPYKAIOLIEH NPUPOIAHON Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBHUN U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOILECTBEHHOW MPAKTUKU;



NOHUMAaHMs CHeuu(UKH XUMHUM KaK HAayKH, OCO3HaHHMA €€ poiau B (HOpMUPOBaHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEJIOBEKAa, B IIO3HAHWHU IPUPOJIHBIX 3aKOHOMEPHOCTEU H
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U 9KOJIOIMYECKH KOM(POPTHOM 'KU3HU KaXKJOr0 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS Jie7aTh 000CHOBaHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K NO3HAHUIO U HCCIIE0BATEIBCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa3oBaHUI0 U CaMO00pa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHbIX chepax mnpodeccHnoHaTbHON
JIeSATEIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHUKATHBHBIE,
perynatuBHble), oOecmeunBatonyie (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIE YyueOHBbIC IEHCTBUS B TO3HABATENBHOU U
COLIMANTLHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1ajieHHe YHHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE eé
paccMaTpuBaTh;

OTIpEeIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU UX JOCTHUIKECHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;



UCIMOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHM ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MOHITUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIMU BELLIECTB U XUMUUECKUX PEAKIIMUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, JICIyKTHBHbBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUA, UCIIONb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEIU, IPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHU4YecKass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELHICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSI
JUIS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYCHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unpopmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a7ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe € XUMHYECKOH
uH(popMaliel: MNPUMEHSATh MEXIpeAMETHbIe ((U3MuecKkue M MaTeMaTH4eCcKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJie AHAOra W/WIH JTUCKYCCHUH,
BBICKA3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C MPE3CHTAIMEl Pe3yJbTaTOB IMMO3HABATEIBHOI AEATEIBHOCTH, IOIYyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAaMH TIPU  BBINOJHEHHUH XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro MmpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pE3ylbTaTaM HPOBEAEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MMO3ULIUH B X0/1€ 00CYKACHU 1 0OMEHa MHEHHSMU.

OBsJiajieHNe YHUBEPCAJIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUH HPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YYETOM MOJyueHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B IO3HAHUU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCICHHA TPAKTHYCCKHUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30MEpus, U30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOAEpkAIINE COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3aKkoH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUEC 3HAHUA, JIC)KANIME B OCHOBC IMOHHWMAHHA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEIOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/Iﬁ BBISABJIATH XAPAKTCPHBIC MPU3HAKN HOH?ITHI71, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/II\/'I HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY JJIs1 COCTaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpPMYNT OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEAaKLUW, U3rOTAaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/II\/’I YCTaHABJIMBATb MPUHAJJICIKHOCTDb U3YUYCHHBIX OPTraHHYCCKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPEAeNEHHOMY KJIACCy/Tpymnme COeAuHEHUN
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHCHMS), J1aBaTh MM Ha3BaHHs 1o cuctemarmdecko HomeHkmatype (IUPAC), a Ttakxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OpMaibJCTHA, aleTaabJeTh, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€ApUHOBAsl KUCIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c()OPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BetiecTB A. M. byriepoBa 1ist 00bsCHEHHUsI 3aBUCMMOCTU CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsou,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (CHON, aleTalbJIeTUl, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEX]y HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYECKHUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE IPUMEHEHHE
MPOIYKTOB NEpepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHA O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM IMPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUI BIaJI€Th CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHMS, KCIONb3YEeMbIX B XHUMHU TMPH H3YYCHHHM BEIIECTB U XUMHYECKHX SBICHUI
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JUTSI IPUHATHUS PEIICHUI B KOHKPETHBIX )KH3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIEeCTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH IO BBITIOJTHEHUIO JIA00PATOPHBIX XHMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OPTraHWYECKHWX BEIIECTB, JEHATypalus OelIKOB TIpH
HarpeBaHUH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TEXHUKH 0€30MaCHOCTH
npu OOpallleHUuu C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucCu YpaBHEHUU COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(HOPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpPMUPOBAHHOCTh YMEHHUI COONMIOJaTh TMpaBWIa JKOJIOTUYECKH IIEIECO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS U
OKpYXaroIIel MPHUPOJTHON Cpesbl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHSI Ha JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokazarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIIEHUS U TPEIOTBPAICHHS] MX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsl 0Oy4aIoLIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBBSI: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHUIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYArOIIMXCS: YMEHHE HCIIONb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitnst nis 3anucu xuMmuueckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOGHMsI Kypca «OOmas M HEOpraHWdecKas XUMMsD»
OTPaKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTEeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IIPUPOJIHOM CpENE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O0O0BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATENLHOCTh, CTENEHb
OKHUCJIGHHS, XUMHYEcKas CBs3b (KOBaJIEHTHAs, HWOHHAs, MeETaJNIM4yecKas, BOJOpOJHAas),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI ~XMMHUYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTHUECKAsT AMCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON  peakluH, XHMHYECKOe paBHOBECHE); TEOpUHM M 3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON Juccolranuu, nepuoguyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKHUX
pEaKIMsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHUPOBO33PEHYECKHE 3HAHUS,
Jexaliye B OCHOBE IIOHMMAaHMsI NPUYMHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SBIICHHMH,
(akToJIOrMYeCKre CBEJCHUSI O CBOWCTBAX, COCTaBE, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM EATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHU BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHUCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JUIsl COCTaBIIECHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHblC Ha3BaHHs OTACIbHBIX HEOPTaHUYECKHX BeIlecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BECTh, HErami€Has W3BEeCTb, NUThEBas COJa, MUPHUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTABa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIEKHOCTh HEOPraHMYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIie coeTuHeHul (IpOoCThle BEellecTBa — METaJUIbl U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCHIDI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauveckoro 3akona JI. M.
MennieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



COPMHPOBAHHOCTh ~YMEHUH  XapaKTE€pHU30BaThb IEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOIIBI YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
IOpU3HAKaM (YUCIy M COCTaBy pEarupyrouux BEILECTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJTHBIC
U COKpAalEHHbIE YPAaBHEHUs peaklUii NOHHOIO OOMEHA, YUWThIBasl yCIOBUS, MPU KOTOPBIX 3TU
peaKuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MOATBEPXKAAIOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAaHOBUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI EKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XWMHYECKOTO pPaBHOBECHS B 3aBHCUMOCTH OT
BHeIlHero Bo3neiicteus (nmpunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHAKa, a TakkKe cPOpPMUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4YHBIX MPHUHIMIIAX M 3KOJOTMYECKHX MpOoOIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJIB30BAaHUEM IOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJia MOJIb30BAHUS XUMUYECKON MOCYIONU U
1abopaTOpHBIM 000PYIOBAHHEM, a TAKXKE MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUITAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOpOAAa B MPHUCYTCTBUM KaTanu3aTopa, OINpPEIETIeHHUE Cpebl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIICHHE SKCIEePUMEHTAIbHBIX
3agau o TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ysabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUI COOTBETCTBYIOIUX
peakuuii 1 GOopMyITUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAJIM3HPOBATh XUMHUYECKYI0 HH(pOpMAIUIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBA MAacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COO0/aTh MpaBUja SKOJIOTHMYECKH IeJIecO00pa3HOro
MOBE/IEHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIlle MPUPOJIHON Cpeibl, 0OCO3HABATh OMACHOCTH BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHsITh Ha mpuMepax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUisi 00y4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbs: YMEHHE NPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX ¥ CJA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE WCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmmyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uugpoBbie
Ne n/m P Kourpoabnsie IIpakruueckue (wicbp )
NMpOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMUH
11 crpossms oprammens coommen A 3 0 o DudmorelOK
' P P A ' https://m.edsoo.ru/7f41837¢c
M. bytneposa
Hroro mo pazueny 3
Paznes 2. Yraesogopoasi
bubmmoteka IIOK
2.1 IT — 2 0 0
PEACIBHME YIIICBONOPOAR! — ATKarbl https://m.edsoo.ru/7f41837c
59 HenpenenbHble yriaeBogOpOIbl: aIKEHBI, 5 0 1 bubnnorexa [JOK
' aJIKaJIUECHBI, aJTIKUHBI https://m.edsoo.ru/7f41837c
bubnmorexa LIOK
2.3 A 2 0 0
POMETHHECIHIE YTIEBOAOPOART https://m.edsoo.ru/7f41837c
24 [IpupoiHbIE HICTOYHUKH YIIIEBOIOPOJIOB 3 1 0 bubmuoreka [IOK
' U X TiepepaboTKa https://m.edsoo.ru/7f41837¢
Hroro no pazneny 13
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnunorexa LIOK
3.1 C . D 3 0 0
HHPTRL FECHON https://m.edsoo.ru/7f41837c
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 0 1 but6mmoreka [IOK

CnoxxHbie 2(UPBI

https://m.edsoo.ru/7f41837c




bu6nmoreka [IOK

3.3 Yy 3
[ICBOAR https://m.edso0.ru/7f41837c
Hroro mo pazueny 13
Pa3znen 4. A3oTconeprxkaiye opraHudecKkue coe{uHeHust
bubnunoreka LIOK
4.1 A LA .b
MIUHPL AMIHORHCIOTRL. bETitH 3 https://m.edsoo.ru/7f41837c
Htoro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA
bubnuoreka [IOK
5.1 I1 .K .B 2
TACTMACeRL. RAYTYRH. BOTOKHA https://m.edsoo.ru/7f41837c
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Konrpoabnsie IIpakruuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
) CﬁoeHne atoMoB. [lepuonnueckuii 3aKoH ; . . Butnorexa LIOK
. u [lepuoauueckas cucreMa XuMHYECKUX https://m.edsoo.ru/7f41837¢
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 0 0 bubmmoreka [JOK
' BCIIIECTB https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
1. X 1 1
3 VIMITFICCIIE peaititin 6 https://m.edsoo.ru/7f41837c
MToro o pasier 13 bubnuoreka [{OK
OFO 1O pasaeily https://m.edsoo.ru/7f41837c
Pa3nen 2. Heoprannuyeckasi xXumus
bu6nmorexa LIOK
2.1 M 6 0 1
CraIH https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
2.2 H 9 1 1
eMeTalIEt https://m.edsoo.ru/7f41837c
53 CB43b HEOPTraHUYECKUX U OPTaHHUYECKUX 5 0 0 bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41837¢
Htoro no paznen 17 buomrorexa LIOK
pasAciy https://m.edsoo.ru/7f41837c
Pa3nen 3. Xumus u ;Ku3Hb
bub OK
3.1 XuMHUS ¥ )KU3Hb 4 0 0 nomotexa 11

https://m.edsoo.ru/7f41837c




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
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Ne Tema

KiroueBnle 3agaun

DopmbI
padoThI

KoJ-Bo yacoB

Teopernueckue
OCHOBBI
OpPraHuYecKoi
XUMUH

-yCTaHOBJICHUE JIOBEPUTEIIbHBIX OTHOIIEHUA MEXIY YUUTEIEM U
€ro YUeHHKaMH, CITIOCOOCTBYIOIINUX MTO3UTHBHOMY BOCIIPHSITHIO
yYaIuMHuCs TpeOOBaHUN U TPOCHO YUHUTEIIS, TPUBICYCHHUIO UX
BHUMaHUs K 00CyXJ1aeMOi Ha ypoke HHPOpMAIINH, aKTUBU3AIH UX
IM03HABATEIILHOM JCITCIFHOCTH,

-o0y X /IeHHE IIKOJIFHUKOB COOIIOIATh Ha YPOKE OOIICTIPHHSATHIC
HOPMBI [TOBEICHUS -apIyMEHTHPOBAHUS U OTCTAaUBAHUS CBOCH TOUKU
3pCHUS;

- CO3JaHUuC ruOKoii u OTKpLITOﬁ CpCabl 06yquI/m K BOCIIMTaHUs C
HCIOJIb30OBAHUEM TI'a/I’KE€TOB, OTKPBITBIX O6p8.30BaTeJ'IBHBIX peCypCoOB.

Bbecena

3u.

YraeBoaopoasl

-YCTaHOBJICHUE IOBEPUTEIbHBIX OTHOLIEHUN MEXKIY YUUTEIEM
U €ro y4eHUKaMH, CIIOCOOCTBYIOIIMX TTO3UTUBHOMY BOCTIPUSTHIO
y4YaluMHCs TpeOOBaHUN U POCHO YUUTEINsl, IPUBJICUEHUIO UX
BHHUMaHUs K 00CyXJ1aeMOoi Ha ypoke HHPOpMAaINK, aKTUBU3ALH UX
IMO03HABATEILHOM JESITEIIFHOCTH,

-100Yy’KJIEHNE IIKOJIBHUKOB COOJIIOAATh Ha YPOKE
OOUIETPUHATHIE HOPMBI MIOBEJCHHUS - UCIIOJIb30BaHNE BOCTIUTATEIbHBIX
BO3MOKHOCTEH coJiepxaHus yueOHOro IpeaMeTa yepes
JEMOHCTPALMIO AETSIM IPUMEPOB OTBETCTBEHHOT0, IPAKIAHCKOTO
MOBEJICHUSI, IPOSIBIICHUS YEJIOBEKOIOOMS U 100pOCepACUHOCTH, Yepes
oJI00p COOTBETCTBYIOIIUX TEKCTOB ISl UTEHHUSI, 3aJ1a4 7Sl peIIeHUs,
KEMCOB U TUCKYCCUH;

-IPUMEHEHHNE Ha YPOKE HHTEPAKTUBHBIX (hOpM pabOThHI

becena
I'pynnosas
pabora

134.




CTUMYJIMPYIOIIUX MO3HABATEIbHYI0 MOTHUBALIUIO IIKOJIbHUKOB;
JTUCKYCCU, KOTOPBIE JAIOT YUaIUMCS BO3MOKHOCTb IPUOOPECTH
OTIBIT BE/ICHUS KOHCTPYKTUBHOTO JMajIora; rpyIrmnoBoi paboThl WK
paboThI B Mapax, KOTOPbIE y4aT HIKOJILHUKOB KOMaHHOU paboTe u
B3aUMOJICHCTBUIO C IPYTUMU JE€THMU;

-BKJIFOUCHHE B YPOK UTPOBBIX MPOIIETYP, KOTOPBIE TIOMOTAOT
MOJIICPYKaTh MOTHBAIIMIO JCTEH K MOTYUYCHUIO 3HAHH, HAJTA)KUBAHUIO
MO3UTUBHEBIX MEKJIIMYHOCTHBIX OTHOIIIEHUU B KJ1acce, IoMorarT
YCTaHOBJICHUIO OOpOKeIaTeaIbHOM aTMOC(EPBI BO BpeMs ypOKa;
HHTEIIEKTYaJIbHBIX UI'P, CTUMYIUPYIOIIUX ITI03HABATEILHYIO
MOTHUBAIIUIO IIKOJIBHUKOB.

-opranu3anys medcTBa MOTHBHPOBAHHBIX M SPYIUPOBAHHBIX
y4aIIUXCs HAJl UX HEYCIIEBAOIIMMU OTHOKJIACCHUKAMHU, JAFOLIETO
HIKOJIBHUKAM COLMAIIBHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U
B3aUMHOH IIOMOIIY;

-MHUIUUPOBAHUEC U IMTOAACPIKKA HCCHGHOBaTGHBCKOﬁ
ACATCIIbBHOCTHU IIKOJBbHUKOB B paMKax pcajinu3alilui UMH
HHAUBUAYAJBHBIX U T'PYIIIIOBBIX HUCCICAOBATCIILCKUX ITPOCKTOB, -
APTYMCHTUPOBAHUA U OTCTAUBAHUSA CBOEM TOYKHU 3pCHUA;

- CO3JaHHuC TUOKOM M OTKpBITOfI Cpcabl OGy‘-ICHI/ISI 1 BOCIIMTAaHUA
C UCIIOJIB30BAHUCM T'a/IPDKECTOB, OTKPBITBIX O6p8.30BaTCJ'IBHBIX pPeCypCOB.

Kucaopoacoaep:xa
1He OpraHuYecKue
coeIMHEeHUsI

-YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOIIEHUA MEXKY YIUTEIEM
U €r0 Y4eHHUKaMH, CIIOCOOCTBYIOIIUX TO3UTUBHOMY BOCIIPHUSITHIO
yJaluMucs TpeOOBaHUHN U MPOCHO YUUTENs, IPUBIICUEHUIO UX
BHUMaHHM K 00Cy)/1aeMoii Ha ypoke HH(pOpMaIum, akTHBU3AINH UX

becena
Huckyccus
I'pynnosas
pabora

13y.




IMO03HABaTeILHOMN JACATCIIbBHOCTH,

-M00YXICHHUE NIKOJILHUKOB COOTIOAATh Ha YPOKE
OOIIETPUHSATHIE HOPMBI TIOBEJICHUS - UCIIOJIb30BAHNE BOCIIUTATEIHHBIX
BO3MOJKHOCTEH coJiepKaHusl yueOHOTO IIpeIMETa yepes
JIEMOHCTPAIIMIO JIETSIM TPUMEPOB OTBETCTBEHHOT0, TPAXKIAHCKOTO
MTOBEICHUS, TIPOSIBJICHUS YEJIOBEKOIIOOUS U TOOPOCEPICIHOCTH, Yepe3
0100p COOTBETCTBYIONINX TEKCTOB IS YTSHHUSI, 33]1a4 [l PEIICHUS,
KEHCOB U IUCKYCCUI;

-IPUMEHEHHUE HA YPOKE MHTEPAKTUBHBIX (hOpM paboThI
CTUMYJIMPYIOIIMX II03HABATEIbHYI0 MOTUBALIUIO IIKOJIBHUKOB;
JUCKYCCHUN, KOTOPBIE AAIOT Y4alUMCS BO3MOKHOCTb IIPUOOpeECTH
OTIBIT BE/IEHUSI KOHCTPYKTUBHOTI'O 1MajIora; IpyIioBoi paboThl WK
paboThI B apax, KOTOPbIE y4aT HIKOJIBHUKOB KOMaHIHOUM paboTe u
B3aUMOJICICTBUIO C IPYTUMHU JE€THMHU;

- 3aHUMATEJIbHbIE YPOKHU U IATUMUHYTKH, YPOK - JI€JI0Basi UTpa,
YPOK — ITyTEIIECTBUE, YPOK MAaCTEP-KJIacC, ypOK-UCCIECIOBAHNUE U IP. -
opranusanus medcrTsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX
y4YallluXCs HaJ MX HEYCIEBAIOIIMMU OJHOKIACCHUKAMU, JAIOIIETO
LIKOJIBHUKAM COLMAIIBHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U
B3aUMHOH IIOMOIIY;

“-UHUIIUUPOBAHUC U TIOAACPIKKA HCCIIeI0BaTEIbCKOM
ACATCIIbHOCTU IIKOJIbHUKOB B paMKax pcaJin3allui UMHU
HHAUBUAYAJIBHBIX U T'PYIIIOBBIX UCCICAOBATCIILCKUX ITPOCKTOB, -
APTYMCHTUPOBAHUA U OTCTaUBAHUA CBOEH TOYKH 3pCHUA,

- co3/1aHue TUOKOM M OTKPBITOM cpeabl 00y4eHHS U BOCITUTAHUS
C UCIIOJIb30BaHUEM T'aPKETOB, OTKPBITHIX 00pa30BaTEIbHBIX PECYPCOB.




A30Tc0nepmamue
OpraHn4ecxKue
COCANHCHUHA

-YCTaHOBJICHUE JOBEPUTEIbHBIX OTHOIICHUM MEXY YUUTEIEM
U €r0 Y4eHHUKaMHU, CIIOCOOCTBYIOIIUX TO3UTUBHOMY BOCIIPHUSITHIO
yYaluMHCcs TpeOOBaHUN U POCHO YUUTEINsl, IPUBJICUECHUIO UX
BHHUMaHUs K 00CyXJ1aeMoii Ha ypoke HHPOpMAIINK, aKTUBU3AIH UX
M03HABATEIbHOM JEATEIbHOCTH;

-o0yXIeHHUE MIKOJILHUKOB COOTIOAATh Ha YPOKE
OOIIEPUHATHIE HOPMBI TIOBEJICHHS - UCIIOJIb30BAHNE BOCTIUTATEIbHBIX
BO3MOXKHOCTEH cofiepxkaHus y4eOHOTO MpeaMeTa yepes
JIEMOHCTPAIIHIO JIETSM IPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBEICHUS, TIPOSIBJICHUS YEIIOBEKOTIO0US U TOOPOCEPICUHOCTH, Yepe3
OI00p COOTBETCTBYIOMIUX TEKCTOB IS YTCHHMSI, 33149 JISI PEIICHUS,
KEHCOB U IUCKYCCUI;

-IpUMEHEHHNE Ha YPOKE UHTEPAKTUBHBIX (hopM paboThI
CTUMYJIMPYIOIIMX O3HABATEIbHYI0 MOTUBALIMIO IIKOJILHUKOB;
JTUCKYCCHUN, KOTOPBIE AAIOT YHalUMCS BO3MOKHOCTh IPUOOpECTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOTO JMAJIOra; IPyNIoBoi paboThl WK
paloThI B apax, KOTOPBIE y4aT MIKOJIbHUKOB KOMaHAHOH paboTe u
B3aUMOJIENCTBHIO C IPYTUMH JIETHMH;

- 3aHUMAaTeIbHbIC YPOKU U MSITUMUHYTKH, YPOK - JIeJIOBasi UTPa,
YPOK — MyTEIIECTBUE, YPOK MacTep-KJIacC, ypOK-HCCIeT0BaHUE U JIp. -
BKJIFOUEHHUE B YPOK UTPOBBIX MPOLIEAYP, KOTOPHIE TOMOTAIOT
MOJAEP>KaTh MOTHUBAIIUIO IETeH K MOTYYSHHUIO 3HAHUH, HaJTa)KUBAHUIO
MO3UTUBHEIX MEKJIIMYHOCTHBIX OTHOIIIEHUH B KJ1acce, moMoraroT
YCTaHOBJICHUIO TOOpOKeIaTeIbHOM aTMOC(EPHI BO BpEMs ypOKa;
WHTEIUICKTYaJIbHBIX UTP, CTAMYJTHPYIOIIUX MTO3HABATEIBHYIO
MOTHBAIUIO IIKOJIEHUKOB.

Bbecena

3u.




-OpraHu3anus I_He(l)CTBa MOTHBHUPOBAHHBIX U 3PpYAUPOBAHHBIX
ydamuxcsa HaJl uX HCYCIIEBAIOIIUMHA OJHOKJIACCHUKAaMHU, IAarOIICTro
IIKOJIbHUKAM COIIHAILHO 3HAYMMBIH OIIBIT COTPyAHHYECTBA U
B3aHMHOM IIOMOIIH,

-UHUIUMPOBAHUE U MOJACPIKKA UCCIEN0BATEIBCKON
JEATEIbHOCTH IIKOJIBbHUKOB B PaMKax peaju3aluyd UMU
WHUBUIYAJIbHBIX U TPYIIIOBBIX UCCIEN0BATEIBCKUX ITPOEKTOB, -
apryMEHTUPOBAHUS U OTCTAaMBAHUS CBOEH TOUKH 3PEHHUS;

- CO3JaHUC ruOKoM H OTKpBITOﬁ Cpeabl O6y‘IeHI/I${ K1 BOCIIMTAaHUA
C UCIIOJIb30BAHUEM I'a/[PKCTOB, OTKPBITBIX 06paSOBaTCJ'ILHI>IX PECYpCOB.

Bbicokomosiekyist
PHBIE COCITMHCHUA

-yCTaHOBJIEHHE JJOBEPUTEIbHBIX OTHOIICHUN MEXKIY YUUTEIEM
U €ro y4eHUKaMH, CIIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIIPUSTHIO
yyYaluMHCcs TpeOOBaHUN U POCHO YUUTEINsl, IPUBJICUEHUIO UX
BHHUMaHUs K 00CyXJ1aeMOoi Ha ypoke HHPOpMaINK, aKTUBU3ALMH UX
II03HABATEIbHOMN NEATEIbHOCTH;

'H06y)I(I[eHI/Ie IIKOJBbHHUKOB CO6J'IIOI[3TL Ha YpOKe
O6HIerI/IH$ITI:Ie HOPMEI ITOBEACHHUA

- UCTIOJIb30BAHUE BOCITUTATEIILHBIX BO3MOKHOCTEH CO/IEPIKAHMUS
y4eOHOr0 TpeIMeTa uepe3 IEMOHCTPALIUIO IETSIM IPUMEPOB
OTBETCTBEHHOTO, TPAXKJAHCKOT'O TIOBEJICHUS, TIPOSIBIICHHS
YeNOBEKOIIO0US U JOOPOCEPICUHOCTH, Yepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB JIJISl YTCHHUS, 33124 [Tl PEIICHHSI, KEHCOB U
JICKYCCU;

-MIPUMEHECHHUE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOTHI
CTUMYJIMPYIOIUX MMO3HABATCIIbHYIO MOTHUBAIMIO IIKOJIbHUKOB,

becena
I'pynnos
ast
pabora

24.




JTUCKYCCUH, KOTOPBIE AAIOT YYalIMMCs BO3MOXKHOCTH MPUOOpeECTH
OTIBIT BEICHUS KOHCTPYKTUBHOT'O AUAJIOTra; TPYIIOBOM paboThl WK
paboThI B Mapax, KOTOPbIE y4aT HIKOJILHUKOB KOMaHHOU paboTe u
B3aUMOJICHCTBUIO C IPYTUMU JI€THMU;

- 3aHMMATEJIbHbIE YPOKU U ISITUMUHYTKH, YPOK - JI€JIOBasi UTpa,
YpOK — ITyTelIeCcTBUE, YPOK MacTep-Kiacc, ypoK-Hccae0BaHue 1 JIp. -
BKJIIOUEHHUE B YPOK UTPOBBIX MPOLIEAYP, KOTOPbIE TOMOTAIOT
MoAep>KaTh MOTHUBALIUIO JIETeH K MOJTYYSHHUIO 3HAHUH, HaJa)KUBAHUIO
MO3UTUBHBIX MEXIUYHOCTHBIX OTHOILLIEHUH B KJ1acce, IOMOTa0T
YCTaHOBJICHHIO JI00pO’KeIaTeIbHOM aTMOCc(ephl BO BpeMsl YPOKa;
MHTEJJIEKTYaJIbHBIX UT'P, CTUMYJIMPYIOLIUX [103HABATEIbHYIO
MOTHBAIIUIO IIKOJIbHUKOB.

-OpraHu3anugd I_He(I)CTBa MOTUBHUPOBAHHBIX U SPpYAUPOBAHHBIX
yqaluxcCsa Had UX HECYCIICBAIOIINMU OJHOKJIACCHUKaMU, TAatOLICTO
IIKOJbHUKAM COIHAIbHO 3HAUYUMBIN OIIBIT COTPYAHUYCCTBA U
B3aHMHOM IIOMOIIIH

-MHULMUPOBAHUE U MOJJEPKKA UCCIIEIOBATENbCKON
JEATEIIbHOCTH IIKOJIBHUKOB B PAMKax pealu3aluyu UMH
WHIUBUIYAIbHBIX U TPYIIIOBBIX UCCIEN0BATEIBCKUX ITPOEKTOB, -
apryMEHTUPOBAHUS U OTCTAaMBAHUS CBOEUM TOUKHU 3PEHHUS;

- CO37]aHKe THOKOW U OTKPBITOM cpefibl 00yueHHUs: U BOCTIUTAHUS
C MCTIOJIb30BaHUEM Ta/I)KETOB, OTKPBITHIX 00pa30BaTEIbHBIX PECYPCOB.

11 kiaace
1- TeopeaneCKne 'YCTaHOBJIGHI/Ie ,[[OBCpI/ITeJIBHBIX OTHOLICHUN MG)KI[y y‘-II/ITCJIeM BGCCIIa 13!{,
OCHOBEI XHMIH Y €ro YYCHHKaMHU, CITIOCOOCTBYIOIINUX MTO3UTHBHOMY BOCTIPHSITHIO Huckyccus
yJaluMucs TpeOOBaHUHN M MPOCKO YUUTENs, IPUBICUEHUIO UX I'pynnosas




BHUMaHHMS K 00CyX/1aeMoi Ha ypoke HH(POPMaIuH, aKTUBU3ALUU HX
M03HABATEIbHOM JEATEIbHOCTH;

-o0OYy’KJIeHHUE IKOJIBHUKOB COOII0aTh Ha YPOKe
OOIETPUHATHIE HOPMBI MIOBEJCHHUS - UCIIOJIb30BaHNE BOCTIUTATEIbHBIX
BO3MOKHOCTEH coJiep)aHus yueOHOTO MpeaMeTa yepes
JIEMOHCTPALIMIO JIETSM IPUMEPOB OTBETCTBEHHOI'O, TPAXKIAHCKOTO
MOBEICHUS, TIPOSIBJICHUS YEJIOBEKOIIO0US U I0OPOCEPICYHOCTH, Yepe3
10100p COOTBETCTBYIOLINX TEKCTOB IS YTCHHUSI, 3a]1a4 JIsI PEIICHUS,
KEHCOB U JIUCKYCCUI;

-IIpUMEHEHHNE Ha YPOKE HHTEPAKTUBHBIX (hopM paboThI
CTUMYJIMPYIOIIMX [I03HABATEIbHYI0 MOTUBALIMIO IIKOJILHUKOB;
JTUCKYCCU, KOTOPBIE AAIOT YYalUMCS BO3MOKHOCTh IPUOOPECTH
OTIBIT BE/IEHUS KOHCTPYKTUBHOTI'O IMajora; rpynnoBoi paboTsl Win
paboThI B Mapax, KOTOPbIE y4aT HIKOJILHUKOB KOMaHHOU paboTe u
B3aUMO/JICHCTBUIO C IPYTUMH JI€TbMU;

- 3aHUMATeJIbHbIC YPOKU U MSTUMUHYTKH, YPOK - J€JIOBasi UTpa,
YpOK — IyTeIIeCTBUE, YPOK MacTep-Kilacc, ypoK-HCCae0BaHue U JIp. -
BKJIFOUEHHUE B YPOK MUI'POBBIX MIPOLENYP, KOTOPHIE [IOMOTA0T
MOJIEPKATh MOTUBALIAIO JETEN K MOTYYEHHIO 3HAaHUH, HaJa)KUBAHUIO
MO3UTUBHBIX MEXINYHOCTHBIX OTHOILIEHUH B KJ1acce, IOMOTatoT
YCTaHOBJICHHIO JOOPOKeNIaTelbHOM aTMoc(ephl BO BpeMs YpOKa;
MHTEJJIEKTYaJIbHBIX UTP, CTUMYJIUPYIOIINX T03HABATEIbHYIO
MOTHBAIMIO IIKOJIbHUKOB.

-opraHu3zanys me@pcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX
ydaluxcs HaJ UX HEYCIEBAIOLIMMH OJJHOKJIACCHUKAMH, AAIOIIETO
IIKOJIbHUKAM COIIMAJIbHO 3HAUYUMBIH ONBIT COTPYIHUYECTBA U
B3alMHOM TIOMOIIIH;

-MHULIMMPOBAHUE U TIOJIEPIKKA HCCIeA0BATEIbCKOM
JesITeIbHOCTH HIKOJIBHUKOB B paMKax peajn3alii MU
WHIUBUAYAIBHBIX U TPYINIOBBIX UCCIIEN0BATENBCKUX MPOEKTOB, -
apryMEHTHPOBAHUS U OTCTaMBaHUs CBOEM TOUKH 3PEHNUS;

- CO3/]aHKe THOKOW U OTKPBITOM cpefibl 00yueHUsl U BOCTIUTAHUS
C MCIIOJIb30BAaHUEM T'aJPKETOB, OTKPBITHIX 00pa30BaTEIbHBIX PECYPCOB.

pabota
JlaGopaTopHas
pabota

Heopranuueckas

-YCTaHOBJICHHUC JOBCPHUTCIBbHBIX OTHOIICHUM MCKAY YIUTCIICM

becena

174.




XUMMUSA

U €r0 YUYEHUKAMH, CIIOCOOCTBYIOIIMX TTO3UTUBHOMY BOCTIPUSTHIO
yyalmuMucs TpeOOBaHUN U IPOCHO yUUTeEls, IPUBJICUEHUIO UX
BHUMaHHS K 00Cy»K/1aeMoil Ha ypoKke HH(pOpMaIuK, aKTUBU3ALNH UX
II03HABATEIbHOMN JEATEIbHOCTH;

-oOYy’KJIeHNE IKOJIBHUKOB COOIOAATh Ha YPOKE
OO0IIENPUHATBIE HOPMBI IOBEICHUS

-IPUMEHEHNE HA YPOKE HHTEPAKTUBHBIX (hOpM pabOTHI
CTUMYJIUPYIOIIUX [103HABATEIbHYI MOTHUBALMIO IIKOJbHUKOB;
JMCKYCCHIA, KOTOpPBIE JAl0T YYaIIUMCS BO3MOXKHOCTh TproOpecTn
OIIBIT BEJICHUSI KOHCTPYKTUBHOI'O AUAJIOra; IPYNIOBOM pabOThl MK
paboThI B Mapax, KOTOPBIE y4aT IMKOJIBHUKOB KOMAaHIHOH paboTe u
B3aUMOJICHCTBHIO C APYTUMH JE€TbMU;

- 3aHUMAaTEeJIbHBIE YPOKHU H MATUMHHYTKH, YPOK - J€JI0Basi UTpa,
YPOK — IyTeLIECTBUE, YPOK MacTep-KJIacc, ypOK-UCCIEAOBaHUE U JP. -
BKJIIOYCHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE IIOMOTAIOT
[OJIIeP>KaTh MOTHBALIMIO JIETEH K MOTY4YEHHUIO 3HAaHUH, HaJIa)KUBAHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIICHUN B KJIACCE, TOMOTAOT
YCTaHOBJICHUIO JOOPOKeNaTeNbHOM aTMoc(hephl BO BpeMs YpOKa;
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIMPYIOLINX MO3HABATEIbHYIO
MOTHBAIUIO IIKOJIEHUKOB.

-opraHu3anus medcTsa MOTUBUPOBAHHBIX M 3PYANPOBAHHBIX
YUaIIUXCs HaJl UX HEYCIEBAIOIMIMMHU OJJHOKIIACCHUKAMHU, JTAFOIIETO
HIKOJIbHUKAM COLIMAIbHO 3HAYMMBII OIBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIITH;

-MHUIIUMPOBAHUE U MOJIIEPIKKA UCCIIE0BATENLCKOM
JEeSITeTbHOCTH IIKOJPHUKOB B paMKaX pean3allii MU
WH/IMBUYAJIbHBIX M TPYIIIOBBIX HCCIIE0BATEIbCKUX POEKTOB, -
apryMEHTHPOBaHUS M OTCTAaMBAHHS CBOCH TOUYKH 3PEHHUS;

- co3/1aHue TUOKOM M OTKPBITOM cpebl 00ydeHHs U BOCITUTAHUS
C MCTOJTb30BAaHUEM TaJPKETOB, OTKPBITBIX 00pa30BaTEIbHBIX PECYPCOB.

-yCTaHOBIICHHE JIOBEPHUTEIBHBIX OTHOIICHUI MeXay yunteneM | becena 4y,
S T T—— U ero y4eHUKaMH, CIIOCOOCTBYIOIIMX TTO3UTUBHOMY BOCTIPUSTHIO Huckyccust
y4JamuMHucs TpeOOBaHMA U TPOCHO YIUTENS, IPUBICYEHUIO UX ['pynmoBast
BHUMaHM K 00CyK1aeMoi Ha ypoKke MH(OpMaIK, aKTUBU3AIINH UX pabota




IM03HABATEILHON JeITEIILHOCTH,

-mo0Y’KJICHUE MIKOJILHUKOB COOJII0IaTh Ha YPOKE
OOIIETPUHSATHIE HOPMBI TIOBEJICHUS - UCIIOJIb30BAHNE BOCIIUTATEIHHBIX
BO3MOJKHOCTEH coJiepKaHusl yueOHOTO IIPeIMETa yepes
JEMOHCTPALIMIO ACTSIM IPUMEPOB OTBETCTBEHHOT0, IPAXKIAHCKOTO
MOBEICHUS, TIPOSIBJICHUS YEJIOBEKOIIO0US U TOOPOCEPICIHOCTH, Yepe3
oAOO0p COOTBETCTBYIOIIUX TEKCTOB JUIsl UT€HHUSI, 3a/1a4 JUIsl pELICHUS,
KEHCOB U IUCKYCCHUI;

-IPIMEHEHNE Ha YPOKE HHTEPAKTHBHBIX (hOpM pabOTHI
CTUMYJIMPYIOIIMX O3HABATEIbHYI0 MOTHUBALIMIO TKOJIBHUKOB;
JUCKYCCUM, KOTOPBIE JAIOT yYaIIUMCSl BO3MOKHOCTh TPHOOPECTH
OTIBIT BEICHUS KOHCTPYKTUBHOTO IMAJIora; rpynnoBoii paboTsl WK
paboTHI B TIapax, KOTOPHIE y9aT NIKOJIEHUKOB KOMaHIHOU paboTe u
B3aMMO/ICHCTBUIO C IPYTUMH JIE€THMU;

-BKJIFOUEHUE B YPOK HUTPOBBIX MPOIIEAYDP, KOTOPBIE TIOMOTAIOT
MoAep>KaTh MOTHUBALIUIO JIETeH K MOTYYSHHUIO 3HAHUH, HaJa)KUBAHUIO
IMO3UTUBHBIX MEKJINYHOCTHEIX OTHOIICHHH B KJIacCe, IOMOTal0T
YCTaHOBJICHHIO TI0OpOsKeTaTeTbHOM aTMOCc(ephl BO BpeMsl YPOKa;
MHTEJUIEKTYalbHBIX UTP, CTUMYIUPYIOIIUX TO3HABATEIHHYIO
MOTHBAIHIO IKOJILHUKOB.

-opranu3zanus meQcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX
yYaIuxcs HaJl UX HEYCIEBAIOITUMHU OTHOKJIACCHUKAMU, JAIOIIEro
IIKOJIbHUKAM COITMAIbHO 3HAUYUMBIH OMBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIITH;

-UHUIIUUPOBAHUE U MOAEPKKA UCCIIET0BATENbCKON
NESTETFHOCTH IMKOJLHUKOB B paMKaX peaanu3aiii UMHU
WHUBUAYAIBHBIX U TPYIIOBBIX UCCIIEIOBATETECKUX MPOEKTOB, -
apryMEHTHPOBAHUS U OTCTAUBAHUS CBOEH TOUKH 3PCHHUS;

- CO3/71aHKe THOKOM U OTKPBITON Cpeibl 00yUeHUs U BOCIIUTAHUS
C MCTIOJIb30BAaHUEM TaJPKETOB, OTKPBITHIX 00pa30BaTEIHHBIX PECYPCOB.

Jlaboparopuas
pabora
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