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AHHOTaNuUs K padoueil nporpaMmme

npeaMera B
YueOHOM IIaHe

Ha3Baumue Xumus
Kaace 10-11

YpoBeHb ba3oBblii

Cranpapt @I'OC COO u penepanpHON paboyei MPOrpaMMbl BOCTIUTAHUS
Mecro CayXuT 3aBepLIalONINM 3TAllOM peaIn3aluy Ha 6a30BOM ypOBHE

KJIFOUEBBIX [IEHHOCTEH, PUCYIIHX [IEJTOCTHOW CHCTEME XUMHYECKOTO
00pa30oBaHus: 3aKOHOB IIPHPOIBL, GOPMHUPOBAHUSI MUPOBO33PEHUS U
00ILeH KyIbTYpPhI YE€JIOBEKa, SKOJOTMYECKA 0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO H IIPHUPOIHOM Cpejie, 3HAUCHNUS B IO3HAHUH TIPUPOIBI U
B MaTepHaJIbHON )KU3HU OOIIECTBA.

X¥UMUsl CTala HEOThEMIIEMOW YaCThI0 MUPOBOU KYJIBTYPBI, HEOOXOAUMBIM
YCJIOBHEM YCIEIIHOTO TPpy/a U KM3HU KaXkJI0r0 YWIeHa 00IIecTBa.
Co3upatesnbHas HayKa, HayKa BBICOKHX TEXHOJIOTUMI HalpaBjieHa Ha
pelieHre r1o0abHBIX POOJIEM YCTOWYMBOTO PA3BUTHUS YSIIOBEYECTBA —
CBIPHEBOIA, SHEPTETUYECKO, MUIIEBOM, IKOJIOTHYSCKON 0€30I1aCHOCTH U
OXPaHbI 3I0POBBSI.

KoanuecTtBo
4yacoB

68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenmo), B 11 kimacce — 34 vaca
(1 wac B Hepxemo).

ean

dopMUpOBaHUE OCHOB XUMUYECKOM HayKH KaK 00J1acTH COBPEMEHHOTO
€CTECTBO3HAHUS, (POPMUPOBAHUE PALIMOHAIBHOIO HAYYHOI'O MBILLIIEHMUS,
CO3JIaHM€ LIEJIOCTHOTO MPEICTABICHHS 00 OKPYKaIOILIeM MUPE KaK O
€MHCTBE MIPUPO/IbI U YEJIOBEKA, IOHUMAHNE BELIECTBEHHOI'O COCTaBa
OKpY’KaloIIero MUpa, OCO3HAHUS B3aUMOCBSI3U MEKIY CTPOCHUEM
BELIECTB, UX CBOWCTBaMHU U BO3MOKHBIMU 00JIACTSIMU IPUMEHEHUS B
MIPAKTUYECKOH IeATENIbHOCTH yesioBeka. OOIeKyIbTypHas MOATOTOBKA
oOyuaronuxcsi, BeIpaboTKa MUPOBO33PEHUECKUX OPUEHTHPOB, YCIIEIIHOE
BKJIFOYEHHE B JKU3Hb COLMYMA, TPOAOIKEHHE 00pa30BaHUs B pa3IMUHbIX
00JacTsX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XMMHEH.

3agaun

Ananrtanys 00yJaronmxcs K yCIOBUSAM TUHAMUYHO Pa3BUBAOLIETOCS
MUpa, POPMHPOBAHUE HHTEIIEKTYAILHO Pa3BUTOMN JIMYHOCTH,
CaMOCTOSITEIbHOMY IPUHATHIO TPAMOTHBIX PELLICHUH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;
(bopMHpOBaHKE KIIOUEBBIX HABBIKOB PEILIEHHs MPO0OJIeM, TOMCKa, aHATIN3a
1 00paboTKu MH(MOPMAIUH, OIICHKHU C TIO3UIIUN AKOJIOTHIECKOM
0€30IaCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUECKUX MTPOIIECCOB Ha
OpraHM3M 4YeJIOBeKa U MPUPOAHYIO CPENy; pa3BUTHE O3HABATENIbHBIX
UHTEPECOB, MHTEIJIEKTYAIbHbBIX M TBOPYECKUX CIIOCOOHOCTEN
oOyyaroIuxcsi: ClocOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHUS 110 XUMHH B COOTBETCTBUH € )KM3HEHHBIMU MOTPEOHOCTIIMH,
WCTIOJIh30BaTh COBPEMEHHBIC MHPOPMAIIMOHHBIE TEXHOJIOTHH TSI TIOUCKA U
aHaiM3a yueOHON M HayYHO-TIOMYJISPHOM HH(pOpMAIIMA XUMUYECKOTO
coJiepkaHust; (OPMHUPOBAHNE HABBIKOB MPOBEJCHUN XUMHUIECKOTO
HKCHEPUMEHTA; BOCIIUTAaHUE YOSKIEHHOCTH B TYMaHUCTHYECKOM
HaTPaBJICHHOCTH XUMHUH, €€ BAXXHON POJIM B PEIICHUH TIT00aThHBIX
po6JIeM palMoOHAIBLHOTO MPUPOAOIOIb30BAHUS, TOTIOTHEHUS
SHEPreTUIECKUX PECYPCOB M COXPAaHEHHsI TPHPOTHOTO paBHOBECHS,
0CO3HaHMs HEOOX0AUMOCTH OEpEXHOT0 OTHOLICHUS K IPUPOJIE U CBOEMY




,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHHOI7I noanuncbio.

3I0POBBIO, A TAKXKE MPUOOPETECHUS OTBITA UCTIOIH30BAHUS MTOTYICHHBIX
3HAHUH U IPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYAIHsIX, CBSI3aHHBIX C
XUMHUYECKUMH SIBIICHUSIMU.

YMK JIuaust YMK O. C. T'abpuensna. Xumus (10-11)

MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBanusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit dDepepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeiIbHBIC MPOTPAMMBI, U OCHOBHBIX TMOJOXeHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpPEIeIeHHUI0 o0Ien
CTpaTeruy OOYYCHHSI, BOCITUTAHMS U PA3BUTHUS O0YUAIONIUXCS CPEICTBAMU y4EOHOTO MpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHIENTYajdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHHs, pPE3yIbTaTOB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

XuMudeckoe 0o0pa3oBaHWE, TIOJy4aeMO€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeIbHOU
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIAM STAllOM pPEATU3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTHU IIEHHOCTH
KacaloTCs MMO3HAHUS 3aKOHOB TPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PCHHS M OOMICH KYJIBTYpPHI
YeloBeKa, a TakKKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JI0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydarOIIMXCS Ha YPOBHE CPEAHETO
o0miero ob6pazoBaHusl CpeACTBaAaMH y4eOHOTo TmpeaMeTa «XUMHsS», COJAepKaHuEe U TOCTPOCHHUE
KOTOPOTO OIpEACICHbl B TPOrpaMMe MO XHMHUU C Y4€TOM crhenuukd HaykKu XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIINX
1eJaeil ¥ MPUHIIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pPOJib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHME IIEJIOCTHOTO TIPEICTABICHUS
00 OKpy’KaroIleM MHUpe KaK O €IUHCTBE MPUPOIBI U YeIOBEKa, KOTOpoe (OpMUPYETCS B XUMHUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIEro MHUPA, OCO3HAHUS B3aUMOCBS3HU
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOJECHCTBYST C JIPYyTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
KU3HH KaXJ0ro wieHa oOmiecTBa. CoBpeMeHHash XUMHUS KaK HayKa CO3HaTeNbHasl, KaKk HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa HA PEIICHUE TI00ANBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTUYECKON OE€30MacCHOCTH H
OXpaHBbI 3JJ0POBBS.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeIHEro oluiero oodpa3zoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO IMOATOTOBKY OOYYarOIIMXCS, HEOOXOIUMYIO UM st
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3HBH COIMYMA,
MIPOJIOJDKEHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.
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CocraBnsiromiuMu  ipeaMeTa «XuUMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIeld XUMHH) M opraHudeckod xumuu. opmMupoBaHUe NTaHHOW CHCTEMbl 3HAHUN
IpU W3YYCHHH TpeaMeTa 00ecredrBacT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIECTB Ha OCHOBE OOILIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKkas
XUMUS» chOpMHUpPOBaHA B MpPOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K H3y4EHHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWK Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUU BEILIECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHMH. B Kypce opraHuueckoil XMMHUU HOTy4aroT
pazBuTHEe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM YrJiOM 3peHHUs B NpeaMere «XuUMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEOpPraHWYEeCKask XUMHU» OOYJAIOIIUMCS TPEIOCTABIISCTCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TMEePUOJNYECKOr0 3aKOHa C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BaXHEHIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIIECCY
TBOpYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKUX MPHUIOKEHUN XUMHH, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMU, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1enom coxepxkanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
00y4aroIXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/IAHUS HOBBIX TEXHOJIOTHI U MaTePHUAJIOB.

B muane pemneHus 3amad  BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOYyYarOIINXCs
MPUHATBIE MPOTPaMMON IO XWMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHMS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHHE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
MCCJIEI0BATENbCKOM JIEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenoaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOTO OOIIIeT0 00pa30BaHUs, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LeJed H3y4YeHHMs] MpeaMeTa HalpaBlICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
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TPaJUIMOHHO Tpu3HaéTcs (HOPMUPOBAHME OCHOB XHMHYECKOH HAayKH Kak O0JIacTH
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JIEeATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpe/ICNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE ONPAaBAaHHbIM.

CornacHO J1TaHHOM TOYKE 3pEHUs IVIABHBIMHU LEJIAMHM HM3y4dEHHUs IpeaMera «XHUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHbI M TEOPHUH XHMHH, OCBOEHHE S3bIKa HAayKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (opMupoBaHHME U PA3BUTUE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIHii, HeOOXOAMMBIX U MPUOOPETEHUS YMEHHA OPHEHTHPOBATHCS B
MUpE BEILIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0e30MacHoro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conmepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3ydyeHus MpeaMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMU
B cUCTeMe cpenHero ooOuiero oOpazoBanus. CerojHs B NpeNoAaBaHUU XUMHUU B OoJbLIed
CTENEHH OTAAETCA NPEANOYTECHUE MPAKTUYECKOW KOMIIOHEHTE CoOJiep)KaHusi oOyuyeHus,
OpUEHTUPOBAHHOM Ha TOJTOTOBKY BBIYCKHHKA OOIIe00pa3oBaTelbHOW  OpraHu3aluy,
BJIQJICIOINIETO HE HAOOPOM 3HAaHWMU, a (YYHKIIMOHAJIHLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHs 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU Ui PEIICHUs
IPAKTUYECKUX 3ajau.

B cBs3u c 3TUM npu U3Y4YeHHH TMpeaMera «XUMHUS» JOMUHUPYIOLIee 3HA4YeHHE
PUOOPETAIOT TaKue 1eJU U 33/1a4H, KakK:

ajanTanMsg  oOyyaromMXCsl K  YCIOBMSAM  JUHAMHUYHO  pPa3BHUBAIOLIETOCS  MUPA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHHATHIO T'PAMOTHBIX PpELIEHMH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dopmupoBaHHE Yy OO0YyYalomUXCsS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
MMEIOLINX YHHUBEPCAIbHOE 3HAUYEHUE JIJISl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIICHUs IpobiieM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsi HPUOOPETEHHUs OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAKXKe I OLIEHKH C
MO3UILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEay;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyyaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHON U HayYHO-TIONYJIpHONU HH(OPMALIUKA XUMHUYECKOTO
COJIEp/KaHUs;

dbopMupOBaHUE U pa3BUTHE Yy O0YYAIOUINXCS ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIIEHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U NMPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YOSKIEHHOCTHM B T'yMaHHUCTMYECKOW HaNpaBICHHOCTH
XUMHUM, €€ BaXHOW pOIM B  pelIeHUH TJo0albHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHMUs, IIONOJHEHNS JHEPreTUYECKUX PECYPCOB M COXPAHEHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAHHA HEOOXOAMMOCTH OEpeKHOro OTHOLIEHUS K MPUPOJE U CBOEMY
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3JI0POBBIO, a TAK)K€ MPUOOPETEHUS OIBITA MCIIONB30BAHMS MOTYYCHHBIX 3HAHUM JJIST TIPUHSATHUS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO01iee 4nCiO 4acoB, OTBEAEHHBIX ISl U3YyUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 vaca (1 ywac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Hefeno).
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COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHuYecKOl XMMHM: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (DOPMYINIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
n3oMepusa. XMMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPAaTHBIE CBSI3HU.

[lpencraBaenne o  kiaccuukanuum — OopraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUI (cucreMaruyeckas) M TpPUBHAJIbHBICE HAa3BaHUS BaKHEUIIMX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIEeCTB, HAONIOJCHHE U ONHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (ILJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJCTABUTENN aJKaHOB: (U3MYECKME W XHMHUYECKHE CBOMCTBA (peakiuu 3aMEIIeHUs U
TOpEeHUs ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psii. DTWIEH U MPONWIEH — MPOCTeHIIne
MPEJICTABUTENIA AJIKCHOB: (DM3MYECKHE M XUMHYECKHE CBOWCTBA (peakuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THAPATAIIMH, OKUCIICHUS U TIOJMMEPHU3alliN ), OTYyYeHHE U TPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: CTpoeHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHYECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTUYECKMH psA. ALETUIEH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYyUSHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3NYECKME M XUMHUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAUISKALMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHbIi Ta3 U MOMYTHBIE HE(PTSHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TMEpPEeroHKa, KPEeKUHT
(TepMHUUECKH, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadoTku He(TH, UX TPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOyKTHI €ro nepepaboTKu.

OKCepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJuteKuu «HedTe» u «YTomp», MoieIrupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEIECHHUE NPAKTUYECKOW pPabOoThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA MJIM MPOAYKTAa pEaklUWu MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHHUPTHL. METaHON W OJTaHON: CTpoeHue, (U3UYECKUEe |
XUMHYECKHE CBOWCTBA (peakUuu C aKTHUBHBIMU MeETaJlJlaMH, T'aJJOT€HOBOJOpPO/IaMHU, TOpEeHue),
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npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJEKyJIaMH CIUPTOB. JlefiCTBHE METaHOIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe U
XMMHYECKHE CBOMCTBA (B3auMOJIeMCTBUE CO IMIETOYHBIMY METAJIIIaM1, KaUeCTBEHHAsl peakus Ha
MHOIOaTOMHBIE CHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. lIpuMmMeHeHue riaunepuHa U
STUJICHTJIUKOJISL.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anprerugpl M Kemouwvl. DopManbIeruj, aueTaubAeTHA: CTpoeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAau€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi M YKCYCHAsl KUCIIOTHI:
CTpoeHHe, PU3NIECKUEe M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME SIS KJTacca KUCIIOT, PEaKIus
sTepudUKanM), MolydeHue M npuMeHeHue. CreapuHOBas U OJEMHOBAs KUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX Morollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. 'MAPOIN3 CIOXKHBIX 3(HUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xxupoB. buonoruyeckas posib *KHUpPOB.

YTneBopl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJMcaxapubl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJICKYJbl, (PU3UYECKUE U XMMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuMeHeHue, oronoruueckas posib. DotocunTe3. PpyKTO3a KAaK U30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KaYeCTBEHHAs Peakus C UOJA0M).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpallleHHil: NpOBEJeHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHoroaromHbIX
CHOUpPTOB (B3auMojeWcTBHE MuLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHa4YHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEeaklUuu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WJIN MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHHs. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha HpuMepe IyMuKHA). buonoruyeckoe 3HayeHHe
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHAas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKcrepUMEeHTalbHbIE METObl W3YYEHHUS BELIECTB M HMX IpeBpalleHuil: HalOIrofeHue u
ONMCAaHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalusi OENKOB NpH HarpeBaHWU, IBETHHIE
peaxiuu OEIKOoB.

BbicokomosieKyIsipHbIE COeIUHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3alluu, CpeaHss MojeKkyispHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aIUs U OJTMKOHICHCAITHS.
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DKcrepUMEeHTaIbHbIE METO/Ibl U3YUYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
oOpa3uamMu NpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIE CBS3H.

Peanu3zanust MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUM OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBIISIOUINXCS CUCTEMHBIMU JJIS1 OTJICNIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKkT, THUIMOTe3a, 3aKOH,
TEOpHus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEpEeHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®usznka: MaTepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEpPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeleCcTBa (OCIIKH, YIIICBOBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHoNOrus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThbl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- ameMenTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [ U
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M [lepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CI0KHBIX BEIIECTB
[0 TpyNIaM U neprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B pa3BUTHU HAYKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIBl XUMHYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3b. BaeHTHOCTD.
DneKTpoOoTpULaTEIbHOCTh. CTeneHb OKUcaeHUs. FIOHbI: KaTHOHBI M AaHUOHBI.

BemiectBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIIOUAHBIE pacTBOPBL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEIECTB. ['eHeTHuyeckas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAIIUX K PA3IUYHBIM
KJIACCaM.

Xumnueckas peakuus. Krnaccupukanuss XMUMHUYECKUX pEaKUUil B HEOPraHMYECKOW u
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUIX.
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CKopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTUMbIe peakluu.
Xnmuyeckoe paBHOBecHe. DakTOpbl, BIMAIOIINAE HA COCTOSHHE XMMHYECKOIO DPABHOBECH.
ITpunnun Jle larense.

OnexTponauTnueckas aucconuanus. CuipHble M cinadble 371eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHas, IIE€JI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YUEHHUs BELIECTB U UX IPEBpAIllEHUM: JEMOHCTpaLus
tabmun «llepuonnueckas cucrema xumudeckux snemeHtoB Jl. M. MenneneeBa», usyuyeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jIoXKeHHE MEepOKCHIa BOAOpPOJAa B IPHUCYTCTBUU KaTajn3aropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILIECTB C INOMOUIbIO YHUBEPCAJIBHOIO MHIMKATOPA, pEaKLuu
HMOHHOr0 OOMeEHa), MPOBEICHHE MPAKTUYECKOM paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3anaun.

Pacuérbl o ypaBHEHUSIM XUMUYECKUX PEAKLUI, B TOM YHUCIIE TEPMOXUMUYECKUE PACUEThI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0JISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa m 0coOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepsl, pochopa u yriaepona).

XVWMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, docdopa,
yriepoja U KpeMHHUsI) U UX COCTUHEHUH (OKCHA0B, KUCIOPOJICOAEPKALIUX KHCIOT, BOJOPOIHBIX
COEJIMHEHUN).

ITpuMeHeHnEe BaXHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meraios B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTaysioB. CIUlaBbl METaUIOB. DJIEKTPOXUMHUYECKUN psAJ] HANpsKEHUI
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJdid, KajbIlM{d, MAarHUM,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61mue criocoOb! noayyeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTAJIbHBIX
3a1a4, HaOJNIOJIEeHMEe W  ONMCAHWE JIEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA aJIOMUHHUS C pacTBOpaMHM KHCIOT U IIeN0Yel, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce MU 00BbEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacu€rbl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMuu B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCKol U MUIIeBO O€30MacHOCTH,
pa3BUTUM MenuuuHbL. [loHATHE O Hay4YHBIX MeETOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
peakuuil.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIIJIEHHOTO MOJy4YeHUs
BAKHEMIIMX BEILIECTB.

YenoBek B MHUpEe BEUIECTB U MAaTepUajoB: Ba)KHEHIINE CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KepaMUKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHM4YeCKHe U MUHEPAJIbHbIE y10OpEHUSI.
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XuMHUs ¥ 3I0pOBhE YEIIOBEKA: TpaBHUJIAa HWCIOJIB30BAHUS JICKAPCTBEHHBIX MPEMApaTOB,
npaBuiia 6€30MaCHOTO UCIOIb30BaHUS MPEnapaToB OBITOBON XUMHUU B TOBCEITHEBHOM JKHU3HH.

MexnpeameTHbIE CBS3H.

Peanuzaiust MeXIpeIMETHBIX CBS3€H MPH U3y4yEeHUH OO0IIel M HEOPraHU4YeCKOH XMUMHHU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOIO
IIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHITHS: HAay4HbIH (haKT, THIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

dwusmuka: mMarepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HM30TOII,
pPaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKHIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPOIbI, MTOJIE3HBIE HCKOMIAEMBbIE, TOTLIINBO, PECYPCHI.

TexHonorus: XHUMHAYECKass  MPOMBIIIJICHHOCTb, METaJUTypIus, IPOHU3BOJICTBO
CTPOUTENBHBIX MaTepuaioB, CEJIbCKOXO03SICTBEHHOE MPOU3BOICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKass NPOMBIILICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaoB, 3JEKTPOHHAS MPOMBIILICHHOCTS,
HaHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOIT'PAMMBI 110 XM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiMBaeT TpeOOBaHHUS K pe3ysibTaTaM OCBOCHHUS OOYYarOIIUMHCS
porpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro oOuero ooOpa3oBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOIINE:

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENBbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMHU LEJIOCTHONM CHUCTEME XUMHYECKOIO
o0Opa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIC I1JIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCHUTATENBHON JEATEIBbHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
rpaKAaHCKOro o0O0IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00Y4YaIOLIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOM MAESITeNbHOCTH OOYYaroIIMXCS IO pealu3anuu
IPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTABICHNUSI O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESATEIbHOCTU MPHU CO3/IaHUU YUYE€OHBIX NPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH 1€ATEeIbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEOUI OTEYECTBEHHOMU
XUMUU;

yBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, UYTO JIOCTHIKEHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, MOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHMS,
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CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBS3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHHUs, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKUM CBOMX TOBApHUINEH C MO3UIMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX NOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

COONIOAICHHS TIPaBWJI OE30MACHOTO OOpAIlleHUs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHMSI IOCIEACTBUI M HENPUATHS BPEAHBIX NPUBBIYEK (YNOTpPeOJICHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEIbCKONW JESTENbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOH U IPYrUX BUIaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad COIHAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YYEHHIO MPOQeccHil pa3ITuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JTIOASIM TPyJla U pe3yibTataM TPYAOBOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynyiieilt mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€JIECO00Pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLUAIBHOMN CPEIbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHHU Ul PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel NmpupoaHOMl cpele,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIbBITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMSA:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUsI 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI M YEJIOBEKa, B TMO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH W
peLeHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIS COBPEMEHHON IUBWIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIHMIIMHBL,
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00eCTeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanmu3a U OOBSACHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIFOUEHHUS Ha OCHOBE HAayYHbIX (DAKTOB M MMEIOLIUXCS JaHHBIX
C LEJNIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HECHHBIX CUTYaLlHsIX;

MHTEpEeca K NO3HAHUIO U HCCIIEI0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pasiMyHbIX cpepax mnpodeccHnoHaTbHON
JIeATEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ysbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PCHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
JHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, HCCIIeI0BaHKE, HAOIOICHHE, U3MEPEHHE, SKCIICPUMEHT U IPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE AEMCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MTPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OsJjiajieHNe YHUBEPCAJILHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeHCTBUSIMH:

1) 6a3oBble JIOTHYecKHE 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh e JACATEIbHOCTH, 3aj7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIBHOCTH C IIOCTABJICHHBIMH LIEJISIMU;

HCIIOJIB30BaTh MpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACIATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE IMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPUH TS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PpACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIATH 3aKOHOMEPHOCTHU W IMMPOTHUBOPCUYNA B paCCMaTPpUBACMBbIX SABJICHUAX, q)OpMy.TIHpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,;

IMPUMCHATH B IIPOLUECCCEC MO3HAHMA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPA30BBIBATH MOICIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIHH — TPU PEIICHUH YIeOHBIX
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MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0OB HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUII;

dopmynupoBaTh LETM U 3aJadd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUSA, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJIEIaHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKON HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOJOB I103HAHUSI.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BHUIAOB M (OpPM MpencTaBieHUs, KPUTUYECCKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

IpUOOpPETaTh OIBIT MUCHOJb30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayeCTBE CpeAcCTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3MUecKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATIITHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMHU el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY O0CYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOU TMPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNIaTh C IMPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUH XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYEeCKONW paboOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEAEHHBIX
MCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYX/I€HNS U OOMEHAa MHEHUSIMH.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PeryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenensds e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JAEUCTBUN NPU BHIIOJHEHUHM YYEOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI
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10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs) OTPakKaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XMMHUYECKOH COCTaBIAIONICH eCTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJU XUMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI W KYJAbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOM cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
HNOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITICPOIHBIA  CKEJeT,
dbyHKIMOHAIbHAS TPYIIa, paguKai, U30Mepus, U30MEepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEPKAIIUE COCIMHEHUS, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUUYECKUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAlllie B OCHOBE MOHUMAaHUS
MPUYUHHOCTHA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OJMy4YeHUHU 1 0€30MaCHOM HCIOJIB30BaHUU BAXKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JCSITETHbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
WX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE TIOHSATHS IIPH OMTMCAHUH COCTaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUYEeCKUX COCITMHEHUM;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJHKY JUUISI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpPMYNl OPraHUYECKUX BEIECTB
U YpaBHCHUU XUMHUYECKHX pPEaKIWi, U3rOTABIMBATh MOJCIU MOJICKYJI OPTaHHYECKUX BEHICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIMBAThH MPUHAICKHOCTh U3YUYEHHBIX OPTaHUICCKUX
BEIIECTB 10 HX COCTaBYy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YrIeBoOpOAbI, KHUCIOPOJI M a30TCOACpXKAIHEe  COCIUHEHHS, BBICOKOMOJICKYISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctematnueckoil Homenknatype (IUPAC), a takxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTMCIHHBIX OPTaHMYECKHX BEIISCTB (ITHJICH, MPOIHJICH,
aleTUIIeH, STWJICHIVIMKOJb, TIUIEpUH, (QeHod, ¢GopManbAeruj, ameTaibJeruja, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIOKO03a, (PPYKTO3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMEHHSI ONPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMCHHSI TMPHUMEHSTH TIOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECCKHX
BemiecTB A. M. bytnepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEJICTABUTEIICH PA3IUYHBIX KIIACCOB OPraHUYECKHUX BEIISCTB
(MeraH, 3TaH, OTWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHsodn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, aleTalbAeTHI, MypaBbUHAsI U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, [eJUI003a, aMHUHOYKCYCHAas KHCIOTa), HWIUTIOCTPUPOBATH
TCHCTHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIHUd C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(HedThb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI WX MEpepadOTKH U TMPAKTUYECKOE MPUMEHEHUE
MPOJYKTOB NEpepaboTKu;
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c(OPMUPOBAHHOCTh yMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB UM MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIaIeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUSI, WCIOJb3yeMbIX B XHMHUM TNPU HM3YUYCHUH BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpPEHUe, OKCIEPUMEHT, MOJCIUPOBAHME), HCIOJIb30BaTh CUCTEMHbIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSITHS PEeIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBaMHU U X MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKE MpaBuiia 0OpallleHus ¢ BeIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(mpeBpallieHUsT OPraHMYEeCKUX BEILECTB MPHU HArPEBaHUM, MOJYYCHHE HTHICHA U U3YyUYECHHE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HarpeBaHWU, IIBETHBIC PEAKIIMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TCXHUKH 0€301aCHOCTH
npu OoOpallleHuu C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aliCh YPaBHCHHN COOTBETCTBYIOIIUX PEAKIUH U
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIIe MPUPOJIHON CpeJlbl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBI
onpeAenéHHBIX OPraHMYeCKUX BeLIeCTB, MOHMMas cMmbicn mnokazarens [I/IK, mosicHaTe Ha
npuMepax CrocoObl YMEHBIICHUS] U TPEAOTBPAIICHUSI UX BPEIHOTO BO3JCUCTBHUS Ha OPTaHHU3M
YeIIOBEKa;

JUIsT O0yYaroIUXCsid C OIPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMS BEIIECTB M XUMUYECKUX SBIICHUII;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOYCYHYIO cucTeMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

11 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHuyeckas XUMUS)
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH NPUPOIbI, B (opMUpOBaAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
peutieHus: TPaKTUYECKHX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIOJATrarolne
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- IEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYEcKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  pPEIIETKA, THUIbl XUMHYECKUX  PpEaKUuid, pacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLUALUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS DHEPTHHU MPU XUMUYECKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
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JeKallMe B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHSI O CBOWCTBAX, COCTaBe, IMOJIyY€HUH U 0€30I1aCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCT YMEHU BBIABIIATH XapaKTE€PHbIC IPU3HAKK [TOHATUH, yCTaHABIMUBATb
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIIME IMOHSATHS IPHU ONHUCAHUU HEOPraHMYECKHX
BELICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHUMBOJHKY JUISI COCTaBJICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUUYECKUX pEaKLUH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC HA3BaHHS OTICIbHBIX HEOPraHMYECKHX BEUICCTB (YrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJa, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUHN ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUSIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs, MOHHAs,
METaJUIN4YeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKONW PEIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABJIMBAaTh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIleCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOTbI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMHM pPacKpbIBaTh CMBICI Mepuoandeckoro 3akoHa J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (YHKLINY;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUecKux 3anemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucteMbl XUMHYECKUX d1eMeHToB /1. M.
MeHpeneeBa;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE
CBOMCTBA HEOPTaHWYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKHMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCCUPHUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3InYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENIEHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4acTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTb YMEHHM COCTABIIATh YPAaBHEHUS PEAKIMN pa3IMUHBIX THIIOB, MTOJHBIE
U COKpAallEHHBbIE YPaBHEHUs peaklUii MOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuyu UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH pPEAKLUH, MOATBEP)KAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pAacClO3HABaThb ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTb OKHCIIHUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PeaKkiuu OT
pa3iaNuHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aercTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOIIECCH, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYeHUsI CEPHOM KHUCIOThI, aMMHAaKa, a Takke chOpMUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTro
IIPOU3BO/ICTBA;
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c(OPMHPOBAHHOCTh yMEHHUI TMPOBOAWUTH BBIYMCICHUS C HCIIOIB30BAaHUEM IOHSATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B MPHU XUMHUYECKHX
peaxkusax, Macchl BEIIECTBA WIK 00bEMA ra3oB 110 MU3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOIO M3 YYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALIECHUS U COXPAHEHUSI SHEPIUU;

c(OPMHUPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOPHBIM 000PYAOBAaHUEM, a TAKKE IpaBHJIa OOPAIEHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(pa3noxeHue IMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAEICHUE Cpeiabl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pPEaKLUH, PeaklMd HOHHOro oOMEeHa, KaueCTBEHHbIE pEaKlUH Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajay no TtemaMm «Metamb» U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH Npu 0OpaIleHNUH C BELECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEICTABIIATD
pe3yiabTaThl XUMHUYECKOrO SKCIIepUMEHTa B (opMe 3amMCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii 1 GOopMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALUIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, WHTepHET U
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBHiIa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi M
OKpYXKarollled MPUPOJHOM cpesibl, 0CO3HaBaTh ONACHOCTh BO3/CHCTBHS Ha KMBBIE OPraHU3MBbI
OIpe/ieNIEHHBIX BEILEeCTB, MOHUMas cMblci nokasatens [TIK, noscHaTe Ha npumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

U1 O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBbS: YMEHHE IPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



ﬂ,OKYMeHT nognuncaH 3ﬂeKTpOHHO[;I noanuncblo.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Koan4yecTBO 4acos

Kontpoabusbie IIpakTnuyeckue

Beero padoThI padoThI

JyiekTpoHHbIE (HU(POBBIE) 00pa3oBaTeIbHbIE
pecypcsbl

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOi XUMHUH

11

IIpenmer

OpFaHquCKOﬁ XHUMHH.

Teopus crpoeHus
OpPraHMYECKHUX
coenuHeHuit A. M.
bytneposa

https://edu.mob-
edu.ru/ui/index.html#/course/294/topic/3448/lesson/8057

Hroro no pasaceiny

Pa3nea 2. YrieBogopoabl

2.1

2.2

[Ipenenbubie
YIJIIEBOIOPOABI —
aJIKaHbI
HenpenensHeie
YIJIEBOAOPOABI:
AJIKEHbI, AJIKa/INEHBI,
QJIKHUHBI

https://resh.edu.ru/subject/lesson/6151/start/149993/

https://edu.mob-

edu.ru/ui/index.html#/course/294/topic/3451

2.3

Apomaruyeckue
YIJIEBOAOPOABI

https://edu.mob-

edu.ru/ui/index.html#/course/294/topic/3453

2.4

[Ipuponuseie
VCTOYHUKU
YIJIEBOAOPOAOB U UX
nepepadoTka

https://resh.edu.ru/subject/lesson/6148/start/170461/

Hroro no pazneny

13



https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3448/lesson/8057
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3448/lesson/8057
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3451
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3451
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3453
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3453
https://resh.edu.ru/subject/lesson/6148/start/170461/

ﬂ,OKYMeHT nognuncaH 3ﬂeKTpOHHOf;I noanuncblo.

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

https://edu.mob-
3.1 Criptt. Oenon 3 edu.ru/ui/index.html#/course/294/topic/3455
ﬁgl’é{z;ﬁi‘e https://edu.mob-
3.2 P 7 edu.ru/ui/index.html#/course/294/topic/3456
KUca0Thl. ClIOXKHBIE
3UpHI
https://edu.mob-
3.3 YrIeBOmE! 3 1 edu.ru/ui/index.html#/course/294/topic/3459
Hroro no pasneny 13

Pa3nen 4. A3oTcoaep:kaiime opranuyeckue coelMHeHust

AMUHEL
4.1 AMUHOKHCIIOTEL. 3
benku
Hroro mo pazueny 3

https://edu.mob-

edu.ru/ui/index.html#/course/294/topic/3460/lesson/8088

Pa3nes S. BbicOKOMOJIEKYJISIDHBIE COCIMHEHUS

ITmacTmaccsl.

https://resh.edu.ru/subject/lesson/6296/start/212589/

> Kayayiu. Bonokna 2 https://resh.edu.ru/subject/lesson/5452/start/ 150796/
HUroro mo pazneny 2
OBIIEE KOJIMYECTBO 34 5

YACOB I1O ITPOT'PAMME



https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3459
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3459
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8088
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8088
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/5452/start/150796/

ﬂ,OKYMeHT nognuncaH 3ﬂeKTpOHHO[;I noanuncblo.

11 KJIACC
N“ HaHMeHOBaHI/le KOJ’II/I'leCTBO qacoB
11/-11 pa3aesioB U TeM B Konrpoabusie IIpakruueckue  JJIEKTPOHHBbIE (IM(POBLIE) 06pasoBaTeIbHbIE
NPOrpamMMbl cero padoTbI padoThI pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpOGHI/Ie aTOMOB.
11| Moo worms | 3 https://edu.mob-
' PHOI edu.ru/ui/index.html#/course/295/topic/1347
XUMHUNYCCKUX DJICMCHTOB
. . MenaeneeBa
1.2 CTpOCHHE BemECTEA. 4 https://resh.edu.ru/subject/lesson/5911/start/151053/
MHuoroo0pasue BemecTB
https://edu.mob-
1.3 XMMUYECKHE PeaKINHN 6 1 1 edu.ru/ui/index.html#/course/295/topic/1350
Hroro mo pazueny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 \ Mertassl 6 1 https://resh.edu.ru/subject/lesson/5814/start/151239/
2.2 \ Hemeramisl 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
2.3 CBA35 HOOPIAHHICCKHX H 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
Opl"aHI/IquKI/IX BCIIIECCTB
Uroro no pazgeny 17
Pa3zgen 3. XuMus u :KU3HL
31 S T 4 https://edu.mob-
' 3 edu.ru/ui/index.html#/course/295/topic/1356
Wroro no pazueny 4
OBIIEE KOJIMYECTBO HACOB 34 5 3

I10 ITPOTPAMME



https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1350
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1350
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1356
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1356

ﬂ,OKYMeHT nognuncaH 3ﬂeKTpOHHO[;I noanuncblo.

INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

Koan4yecTBO 4acos

Bcer KonTpoabh
0 ble paboThI

IIpakTnyec
KHe padoThl

Jara
H3yYeH
usi

DJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

IIpenmer
OpraHUYeCKOU
XHUMHHU, €
BO3HUKHOBEHUE,
pa3BuTHE U
3HAUYCHHE

04.09.

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopust ctpoeHus
OpPraHUYECKUX
coenuHeHUN A. M.
byrneposa, eé
OCHOBHEIC
ITIOJIOKCHUA

[Ipencrasnenue o
KJaccupUKauu
OPraHUYEeCKHUX
BEILIECTB.
Howmenxknarypa
(cucremaTHdeckasi)
Y TPUBHAJIbHBIE
Ha3BaHUS
OPTraHUYECKHUX
BEILIECTB

11.09.

18.09.

https://edu.mob-
edu.ru/ui/index.html#/course/294/topic/3448/lesson/805
7

https://edu.mob-
edu.ru/ui/index.html#/course/294/topic/3448/

AJKaHBI: cOCTaB U
CTpOEHHUE,
TOMOJIOTHYECKHI
pan

25.00.

https://resh.edu.ru/subject/lesson/6151/start/149993/

MeTtaH 1 3TaH —

02.10.

https://edu.mob-



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3448/lesson/8057
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3448/lesson/8057
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3448/lesson/8057
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3448/lesson/8057
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3448/lesson/8057
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3449/lesson/8061

,D,OKYMeHT nognuncaH 3ﬂeKTpOHHOf;I noanuncblo.

MpOCTENIINE
MnpeaACTaBUTCIIN
AJIKaHOB

edu.ru/ui/index.html#/course/294/topic/3449/lesson/806
1

AJIKEHEI: COCTaB U

https://edu.mob-

6 CTpOCHHE, CBOICTBA 09.10. edu.ru/ui/index.html#/course/294/topic/3451
S_TPIITHZI;I‘/LEEIOHHGMGH https://edu.mob-

7 HperCTaBHTeHH 16.10. edu.ru/ui/index.html#/course/294/topic/3449/lesson/806
AITKEHOB 3
IIpakTrueckas
pabota Ne 1.

8 «[Tomyuenne 23.10. https://yandex.ru/video/preview/5341486724278619477
OTUJICHA U U3YYCHUC
€Tr0 CBOMCTBY
AJIKagueHsl.
byraauen-1,3 n https://edu.mob-
meTunoyraauen-1,3. TS i

9 Tonyuerue 06.11. edu.ru/ui/index.html#/course/294/topic/3452/lesson/806
CHUHTCTUYCCKOTO Q
KaydyKa U PE3UHbI
AJ'IKI/IHLIZ COCTaB U
0COOEHHOCTH
CTpOCHHA, . https://edu.mob-

10 ;Zﬁoif;;icgﬂ_ 13.11. edu.ru/ui/index.html#/course/294/topic/3452/lesson/807
MIPOCTEUIIIAIN 0
npeacTaBuUTECIb
AJIKUHOB
BI’;;I;I{SII;IZM 1o https://edu.mob-

11 ngeCKoﬁ 20.11. edu.ru/ui/index.html#/course/294/topic/3452/total/8069?
peaxiun groupld=0

12 ApeHBI: OEH301 1 27.11. https://edu.mob-



https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3449/lesson/8061
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3449/lesson/8061
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3451
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3451
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3449/lesson/8063
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3449/lesson/8063
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3449/lesson/8063
https://yandex.ru/video/preview/5341486724278619477
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3452/lesson/8069
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3452/lesson/8069
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3452/lesson/8069
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3452/lesson/8070
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3452/lesson/8070
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3452/lesson/8070
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3452/total/8069?groupId=0
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3452/total/8069?groupId=0
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3452/total/8069?groupId=0
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3453

ﬂ,OKYMeHT nognuncaH 3ﬂeKTpOHHOf;I noanuncblo.

TOJIYOJ. edu.ru/ui/index.html#/course/294/topic/3453
TOKCHYHOCTH
apeHoB

I'enernueckas cBsi3b
YTJIEBOAOPOIOB, 1 04.12 https://e(_jL_l.mob- _

NPHUHAIICKAIINX K T edu.ru/ui/index.html#/course/294/topic/3454
PAa3JIMIHBIM KJIacCaM

13

[Ipuponnsie
UCTOYHUKHA
YIJIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
HOIyTHBIE
HE(TSHBIE Ta3bl,
HE(PTb U MPOJLYKThI
e€ mepepaboTKu

14 1 11.12. https://resh.edu.ru/subject/lesson/6148/start/170461/

[Ipuponusie
UCTOYHUKHU
YIJIEBOAOPOAOB:
HOPUPOIHBIH ra3 u
TIOITyTHBIC
HE(TSHbIE ra3bl,
He(Thb U MPOTYKTHI
e€ nmepepaboTKH

15 1 18.12. https://resh.edu.ru/subject/lesson/6148/start/170461/

KonTponbHas
16 pabota 1o pazjaeny 1 1 25.12. https://resh.edu.ru/subject/lesson/6148/control/2/
((YI‘JICBO,Z[OPO,Z[BI»

IIpenenbubie
OJHOATOMHBIE https://edu.mob-

17 CHHPTHI: METAHOI U 1 10.01. edu.ru/ui/index.html#/course/294/topic/3455/lesson/807
STAHOJL. 5

Bonopoanas cBs3b

18 MHoroaroMHsIe 1 17.01 https://edu.mob-
CIMPTHI: T edu.ru/ui/index.html#/course/294/topic/3455/lesson/807



https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3453
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3454
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3454
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/control/2/
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455/lesson/8075
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455/lesson/8075
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455/lesson/8075
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455/lesson/8077
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455/lesson/8077

,D,OKYMeHT nognuncaH 3ﬂeKTpOHHOf;I noanuncblo.

3TUJICHTJIMKOIb U
TIIMLEPUH

I~

DeHOJI: CTpOEHUE

MO.]'IeKy.]'IBI, h i / / d b
dusnueckue u tips.//edu.mob- .
19 - 24.01. edu.ru/ui/index.html#/course/294/topic/3455/lesson/807
CBOMCTBA, 8
HpI/IMeHeHI/IC
AJbeTHIBI: . }
(opmanbaeru u https.//eQI'J.mob _
20 aleTasbIer il 31.01. edu.ru/ui/index.html#/course/294/topic/3456/lesson/807
ATIETOH 9
OIHOOCHOBHEIE
EE egzﬁzzzi https://edu.mob-
21 KHIZHOTH. 07.02. edu.ru/ui/index.html#/course/294/topic/3456/lesson/808
MypaBBI/IHaSI nu Q
yKCYCHaSI
IIpakTrueckas
pabota Ne 2. https://edu.mob-
22 «CsoticTBa 14.02. edu.ru/ui/index.html#/course/294/topic/3456/lesson/808
pacTBopa YKCYCHOM 1
KHUCJIIOTBI»
CreapuHoBas u
OJICUHOBAas
23 EE;;Z;Z;;?;H 28.02. https://resh.edu.ru/subject/lesson/5952/start/150631/
BBICIIINUX
I(ap6OHOBLIX KHUCJIOT
Mpria kak coinu
24 izg:g:) I;I;(()BHX 06.03. https://resh.edu.ru/subject/lesson/5952/control/1/

KHUCJIOT, UX MOIOIICC



https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455/lesson/8077
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455/lesson/8078
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455/lesson/8078
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3455/lesson/8078
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8079
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8079
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8079
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8080
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8080
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8080
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8081
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8081
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8081
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/control/1/

,D,OKYMeHT nognuncaH 3ﬂeKTpOHHOf;I noanuncblo.

JIercTBHe
CrnosxHble 3¢upsl
KaK IPOU3BOIHBIC https://edu.mob-
25 KapOOHOBBIX 1 13.03. edu.ru/ui/index.html#/course/294/topic/3456/lesson/808
KHUCIIOT. ['uaponus 1
CJIOKHBIX 3(prpoB
JKuper: raapoms, https://edu.mob-
26 HPUMCHEIIHC, 1 20.03. edu.ru/ui/index.html#/course/294/topic/3456/total/8079?
OHooruyecKas rounld=0
POJIb KUPOB g—p—
yFJ’IeBO,Z[BIZ COCTaB,
KJIaCCH(PUKAITHUS.
27 Baxcuerinme 1 03.04. https://resh.edu.ru/subject/lesson/6150/start/150687/
MpeaACTaBUTECIIN:
IJII0K033, PPYKTO3a,
caxaposa
Kpaxman n
28 HEIITIONIO3A KaK 1 10.04. https://resh.edu.ru/subject/lesson/5413/start/150714/
HPUPOIHBIE
MMOJINMEPbI
KonTtponbHas
pabora o pazaeny
29 «Kucnopozacoxnepxa 1 1 17.04. https://resh.edu.ru/subject/lesson/5413/control/2/
MHUE OPraHuvCCKUC
COCOANHCHUA
AMHHBI: METHIIAMHUH https://e(_:IL_J.mOb- .
30 ' 1 24.09. edu.ru/ui/index.html#/course/294/topic/3460/lesson/808
1 aHUJINH 8
AMHHOKHCIIOTHI KaK
amQoTepHbIe https://edu.mob-
31 OpraHu4ecKue 1 06.05. edu.ru/ui/index.html#/course/294/topic/3460/lesson/808
COCJIMHEHMUSI, UX 9
OHOJIOTHYECKOE



https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8081
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8081
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/lesson/8081
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/total/8079?groupId=0
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/total/8079?groupId=0
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3456/total/8079?groupId=0
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/control/2/
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8088
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8088
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8088
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8089
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8089
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8089

ﬂ,OKYMeHT nognuncaH 3ﬂeKTpOHHO[;I noanuncblo.

sgaueHue. [lenTtuabl

benku xak https://edu.mob-

TIPHPOHDIC 1 13.05. edu.ru/ui/index.html#/course/294/topic/3460/lesson/809
BBICOKOMOJIEKYJISIPH 0

bI€ COCTUHEHUS =

32

OCHOBHBIC TTOHATHS
XUMHHU
BBICOKOMOJIEKYJISIPH
BIX COCTUHEHUN

33 1 20.05. https://resh.edu.ru/subject/lesson/6296/start/212589/

OCHOBHBIE METO/IbI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCTUHEHUN.
IInacTtmaccsr,
Kay4yKH, BOJIOKHA

https://edu.mob-
1 27.05. edu.ru/ui/index.html#/course/294/topic/3460/lesson/809
1

34

OBIIEE KOJIMYECTBO
YACOB I10 34 2 2
I[TPOTPAMME



https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8090
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8090
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8090
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8091
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8091
https://edu.mob-edu.ru/ui/index.html#/course/294/topic/3460/lesson/8091

ﬂ,OKYMeHT nognuncaH 3ﬂeKTpOHHO[;I noanuncblo.

11 KJIACC

Ne
n/
n

Tema ypoka

XUMUYECKUI
AJIEMEHT. ATOM.
DJIeKTpOHHAas
KOH(HUTypamnus
aTOMOB

KoaudecTBO 9acoB

Bce KoHnTpoubn
ro ble padoThbI

IIpakTHyec
KHe padoThl

Jara
HU3y4eH
us

04.09.

JJIeKTPOHHBbIE HU(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsl

https://edu.maob-
edu.ru/ui/index.html#/course/295/topic/1347/lesson/38
09

[Tepuoauueckuit
3aKOH U
[Tepunonuueckas
CHCTEMa XUMHYCCKUX
snemeHToB /1. U.
Menpaeneena, ux
CBS3b C COBPEMEHHOMN
TEOpHEN CTPOECHUS
aToOMOB

11.09.

https://edu.mob-
edu.ru/ui/index.html#/course/295/topic/1347/lesson/38
11

3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB
XHUMUYECKHX
9JIEMEHTOB U UX
COE€IUHEHMH I10

rpynmnam u rnepuojam.

3HaueHHue
MePUOTUIECKOTO
3aKOHA M CUCTEMEI
XUMHYECKUX
snemeHToB JI.1.
Meuneneena B
pPa3BUTUHU HAYKHU

18.09.

https://edu.mob-
edu.ru/ui/index.html#/course/295/topic/1347/total/3809

?qgroupld=0

CrtpoeHue BeniecTna.

25.09.

https://edu.mob-



https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347/lesson/3809
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347/lesson/3809
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347/lesson/3809
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347/lesson/3811
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347/lesson/3811
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347/lesson/3811
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347/total/3809?groupId=0
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347/total/3809?groupId=0
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1347/total/3809?groupId=0
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1348/lesson/3812
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XuMHUecKast CBA3b, edu.ru/ui/index.html#/course/295/topic/1348/lesson/38
€€ BU/JIbl; MEXAHU3MBI 12

00paszoBaHus
KOBAQJIGHTHOM CBS3H.
Bonopoanas cBs3b

BanmenTHOCTS.
DNEKTPOOTPULIATENBH
octh. CTereHb
OKHCIICHHA. 1 02.10. https://resh.edu.ru/subject/lesson/6332/start/151021/
BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

Ilousitue o
JUCIIEPCHBIX
cucremMax. MIcTuHHBIE
6 U KOJJIOUIHBIE 1 09.10. https://resh.edu.ru/subject/lesson/4939/start/151134/
pactBOpbl. MaccoBas
J0JIs1 BEIIECTBA B
pacTBope

Knaccudpukanus u
HOMCHKJIaTypa
HEOPTaHUYECKUX
COCTUHEHUN.
I'eneTnueckas CBSI3b
HEOPTaHHYECKUX
BEIIIECTB, Pa3IMYHBIX
KJIACCOB

1 16.10. https://resh.edu.ru/subject/lesson/4938/start/151107/

Knaccudukarms
XUMHUYECKHUX PEeaKIIHii https://edu.mob-

8 B HCOPTraHMYCCKOU U 1 23.10. edu.ru/ui/index.html#/course/295/topic/1350/lesson/38
OPraHUYeCKOU 15

XUMHH. 3aKOH



https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1348/lesson/3812
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1348/lesson/3812
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1350/lesson/3815
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1350/lesson/3815
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1350/lesson/3815
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COXpaHEHHSI MACChI
BELIECTB; 3aKOH
COXpaHEeHHUs U
IIPEBPAILLCHUS
SHEPruu Npu
XUMHYECKHUX
peaxusax

CKOpOCTh peakiiuu.
OOpaTtumble peakiuu.
XHUMHYECKOE
paBHOBECHE

https://edu.mob-
1 06.11. edu.ru/ui/index.html#/course/295/topic/1350/lesson/38
16

[TpakTuueckas padota
Ne 1. «Bnusgnue
pas3IU4YHBIX (HAKTOPOB
Ha CKOPOCTh
XUMHUYECKOU
peaKIum»

https://edu.mob-
1 1 13.11. edu.ru/ui/index.html#/course/295/topic/1350/lesson/38
17

10

DIEeKTPOTUTHIECKAS
JUCCOLUALHS.
ITonsiTue o
BOJOPOJHOM
nokazarese (pH)

11 pactBopa. Peakuun 1 20.11. https://resh.edu.ru/subject/lesson/5581/start/151081/
MOHHOTO OOMEHa.
I'mpponus
OpTraHU4YCCKUX U
HEOPraHUYECKUX
BEIIECTB

OKHUCIUTENHHO-
BOCCTAaHOBUTEIbHBIC https://edu.mob-

12 peakiun. [TousaTre 00 1 27.11. edu.ru/ui/index.html#/course/295/topic/1352/lesson/38
AIIEKTPOIIH3E 21

paciiaBoB U



https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1350/lesson/3817
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1350/lesson/3817
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1350/lesson/3817
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/lesson/3821
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/lesson/3821
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/lesson/3821

ﬂ,OKYMeHT nognuncaH 3ﬂeKTpOHHOf;I noanuncblo.

pacTBOPOB coJIeH

KoHnTtposbHas padota
0 pa3feiny
«Teopetnueckue
OCHOBBI XUMHUN»

13 1 1 04.12. https://resh.edu.ru/subject/lesson/5581/control/1/

MeTtamiel, ux
MIOJIOXKEHHUE B
[Iepuoanueckoit
CHUCTEME XUMUYCCKUX
snemenToB Jl. U.
Memneneena u
0COOEHHOCTH
CTPOCHHUSI ATOMOB.
Ob6mue ¢pusznueckue
CBOMCTBA METAJIIIOB

https://edu.mob-
1 11.12. edu.ru/ui/index.html#/course/295/topic/1352/lesson/38
24

14

CnnaBbl METaIIOB.
DNEKTPOXUMHUYECKUM
Pl HAIPSKEHUN
METAJIJIOB

15 1 18.12. https://resh.edu.ru/subject/lesson/3493/start/151213/

XuMuyeckue
CBOMCTBA BaXKHEUIIINX
METaJuIoB (HaTpui,
KaJIni, KaJIbITHi,
MarHHii, aTFOMUHUI )
U UX COSTUHEHUN

16 1 25.12. https://resh.edu.ru/subject/lesson/3534/start/151266/

Xumudeckue
CBOMCTBA XpOMa,
MEJIH U UX
CO€IUHEHMI

17 1 10.01. https://resh.edu.ru/subject/lesson/3534/control/1/

XUMHYeCKHe
CBOMCTBA IIMHKA,
JKele3a U ux
COECTMHEHUN

https://edu.mob-
1 17.01. edu.ru/ui/index.html#/course/295/topic/1352/lesson/38
25

18



https://resh.edu.ru/subject/lesson/5581/control/1/
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/lesson/3824
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/lesson/3824
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/lesson/3824
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/control/1/
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/lesson/3825
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/lesson/3825
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/lesson/3825
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19

[IpakTuueckas pabota
Ne 2. "Pemienne
AKCTIEPUMEHTAIBHBIX
3aJ1a4 I10 TeME
«MeTamei»"

24.01.

https://edu.maob-
edu.ru/ui/index.html#/course/295/topic/1352/total/3821

?groupld=0

20

21

22

Hemeramiel, ux
MOJI0KCHHUE B
[Iepuoanueckoit
CHCTEME XUMHUUYCCKUX
snemenToB Jl. U.
Memneneena u
0COOEHHOCTH
CTPOCHHUSI aTOMOB
®duznueckue
CBOICTBA
HEMETaJJIOB.
Amnotponus
HEMETaIJIoB (Ha
npuMepe KUCIopo/a,
cepsl, pochopa u
yriieposia)
XuMH4decKue
CBOICTBA I'aJIOr€HOB,
CepHI U UX
COEIMHEHU I

31.01.

07.02.

14.02.

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5913/start/151347/

23

XUMHYECKHE
CBOMCTBA a30Ta,
docdopa u ux
COEeTMHEHNN

28.02.

https://resh.edu.ru/subject/lesson/5913/start/151347/

24

XuMHU4ecKre
CBOICTBA yTIJIepoa,
KpPEMHUS U UX
COCIUHEHMI

06.03.

https://resh.edu.ru/subject/lesson/5913/start/151347/



https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/total/3821?groupId=0
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/total/3821?groupId=0
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1352/total/3821?groupId=0
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
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[Ipumenenue
25 BaKHCHIINX 1 13.03. https://resh.edu.ru/subject/lesson/4960/start/151374/
HCMCTAJJIOB U UX

COEeIUHEHUI

O0o061IeHNE U
CHCTEeMaTH3aIus
3HAHUM I10 TEME
«HemeTaime.
26 Berumcinenus mo 1 20.03. https://resh.edu.ru/subject/lesson/4960/control/1/
YpaBHEHUSAM
XAMHYECKHUX PEaKUi
Y TEPMOXUMHUYECKUE
pacuérhl

[IpakTuyeckas padora
Ne 3. «Pemenue

27 9KCHEPUMEHTATbHBIX 1 1 03.04. https://resh.edu.ru/subject/lesson/4960/train/151382/
3a/71a4 1o TeMe
"Hemeramis"»

KonTponsHas padora https://edu.mob-
28 1o TeMaM «MeTaIby 1 1 10.04. edu.ru/ui/index.html#/course/295/topic/1354/lesson/38
u «HemeTanib 29

Heoprannueckue u
OpraHHyYecKue

29 KHCIIOTBI.
Heopranunueckue u
OpraHUYEeCKHe
OCHOBaHUS

1 17.04. https://resh.edu.ru/subject/lesson/4960/start/151374/

AmdoTtepHbie
HEOPTraHUYECKUE U
OpTraHUYECKHE
COCIMHCHMUS.
I'ereTmueckas CBA3b
HEOPTraHUYECKHUX U

https://resh.edu.ru/subject/lesson/3514/start/151429/

30 1 24.09.



https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/control/1/
https://resh.edu.ru/subject/lesson/4960/train/151382/
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1354/lesson/3829
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1354/lesson/3829
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1354/lesson/3829
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3514/start/151429/
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OpTraHU4YE€CKUX
BCIICCTB

Ponp xumun B
obecreueHUn
3KOJIOTHYCCKOM,
31 9HEPreTUYECKOM U 1 06.05. https://resh.edu.ru/subject/lesson/3504/start/151485/
MUIIEBOU
0€30I1aCHOCTH,
Pa3BUTHUHN MCIUITUHBI

[pexncraBnenus 06
00LIMX HAayYHBIX
NpUHIKATIAX

32 1 13.05. https://resh.edu.ru/subject/lesson/3504/start/151485/
HpOMBIIHJIeHHOFO
HOJ'Iy‘IeHI/I}I
Ba)KHEUIIINX BEIIECTB
. E:;‘;ijg P MHpe . s00s | httos:iedu.mob-
T edu.ru/ui/index.html#/course/295/topic/1355
MaTepHUajoB
X https://edu.mob-
34 MMHA 1 3710pOBBC 1 27.05. edu.ru/ui/index.html#/course/295/topic/1355/lesson/38
YCJIIOBCKA 30
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 3

[TPOTPAMME



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1355
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1355
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1355/lesson/3830
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1355/lesson/3830
https://edu.mob-edu.ru/ui/index.html#/course/295/topic/1355/lesson/3830
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., Octpoymos U. I'., CnagkoB C.A. "Xumus. 11 xnace.
VYyebnuk u1st 001eoOpa3zoBaTeIbHbIX Opranu3anuii. bazoBeiit ypoBeHb. M; «IIpocBemieHue,
129 c.

Xumus, 11 xknace/ IN'abpuensa O.C., Octpoymos U. I'., Cnagkos C.A. "Xumus. 11 kiacc.

YueOHuK 1151 0011e00pa3oBaTeNbHbIX opranu3anuii. bazoBsiii ypoBens. M; «lIpocsemenue»,
127 c.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

O.C. I'abpuensn, I'. I'.JIpicoBa «Xumus MeTtonnueckoe mocodre — 6a30BbIi YpoBEHB)» - M.
Hpoda 2022 rog.

0O.C. I'abpuensn, U. I'. OctpoymoB, «O011ast XuMus B TECTax, 3aJadax, ynpaxHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

O.C. I'abpuensn, I1. H. bepeskun, A. A.YmakoBa «Xumus 11 knace: Kontponbabie u
POBEPOUYHBIC PaOOTHI K yueOHuky». — M.: Ipoda, 2021 r.

O.C.T'abpuensn, I'. I'. JIsicoBa, A. I'. BBenenckas «Xumus 11 knacc: HactonpHas kHura uis
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.

O.C. T'abpuensn, I'. I'. JIeicoBa, A. I'.BBenenckas «Xumus 11 kimacc: HacronbHas kHura st
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

O.C. I'abpuensn, I1. B. Pemeros, U. I'. OctpoymoBa «3agauu 1o XUMUU U CIIOCOOBI UX
pemenus» - M.: «Jlpodar, 2021rox.

B.T'. JlenucoBa «Xumus 11 kinacc noypounsle miansl no yueoHuky O.C.I'abpuensina,
I".I".JIpicoBoii» - Boarorpang» Yuurens 2018roa.

M. A. Ps6oBa, VY. FO. Hesckas, P. B. JIunko «Tectbl mo xumuu 11 kimacc», - M.: Dk3aMeH,
20109r.

O. C. I'abpuensn, U. I'. OctpoyMoB «XUMHUECKUH 3KCIIEpUMEHT B 1ikoje 11 kmace»; - M.:
Hpoda. — 2019 rogx.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://chem.rusolymp.ru

http://www.chemnet.ru

http://him.1september.
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru
http://www.chemistry.ssu.samara.ru

http://www hemi.nsu.ru

http://www.chemistry.ru
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JOKYMEHT NOJANUCAH 3JIEKTPOHHOH! MOJANMUCHIO

HOAJIMHHOCTD JOKYMEHTA ITIOATBEPK/IEHA.
w IPOBEPEHO B IIPOTPAMME KPUIITOAPM.

MOINNUCH

O6wuit cTaTyc noanucu:
CeptuduKar:
Bnapeneu:

UspaTennb:

Cpok geiicTBus:

[arta u Bpema co3ganHua M.

Mopgnuce BepHa
O00FF313777F4F8DE9F42B97C3904D539EC

EHnHa KOnua AnekcaHaposHa, EHWHaA, KOnna AnekcaHapoBHa,
schooll0@edumonch.ru, 510703973853, 12579719701,
MYHUUWNOANBHOE BIOAXKETHOE OBLLEOBEPA30OBATE/IBHOE YYPEXOEHWE
"CPEAHAA OBLLEOEPA3OBATE/IbHAA LLUKOJIA Ne 10 MUMEHW ABAXAObI
FEPOA COBETCKOIO COKO3A b.9. CAGOHOBA", Anpektop, MypmaHcKas
obnactb, RU
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