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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE CpeTHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®denepanbHOTO 3aKk0HA 0T 29.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoii Deaeparnumy,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (emepalibHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuemnum npenogaBanus yaeOHOTO MpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu, peaqu3yonux OCHOBHbBIE
oOpa3oBaTelbHbIe MPOrPaMMbI, U OCHOBHBIX MOJIOKEHUH «CTpaTreruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsixenue [MpaButenscta PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUIO 00IIEeH CTpaTeTnu
00Oy4eHHs, BOCTIUTAHUS M Pa3BUTHUSI OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUsD»
g 10-11 xitaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KoHIeNTyalbHble nojoxenus @I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISIETCS HEOThEMJIEMOHW 4YacThio HX o0OpasoBaHHOCTH. OHO  CIYXHT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
IIEHHOCTEH, MPUCYIIUX [IETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYyphl YeloBeKa, a
TaK)Ke 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHON cpeje.
Peamuszyercs xumuueckoe oOpa3oBaHuME OOydYarOIIMXCS HAa YPOBHE CpEeIHEro oOIIero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOEHHE KOTOPOTO
OTpeJieNieHbl B MPOrpaMMe MO XUMHUHM € y4ETOM crenuduKd HAayKd XUMHUH, €€ 3HAYeHHs B
MO3HAHUU MPUPOJBI U B MaTepUalbHOU JKU3HMU OOIECTBA, a TakkKe C y4ETOM OOIIMX Lieiel u
MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE€ CHCTEMBbI CpeJHero ooOuiero
obOpazoBanus B Poccuiickoii deneparuu.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HaYK UIPAaeT 0cOOYIO pOJb B COBpEMEHHOMU
LUMBUIIU3ALMU, B CO3JaHUU HOBOM 0a3bl MarepuaibHOM KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIaHUE LIETIOCTHOTO MPEACTABICHUS
00 OKpy’KaroleM MUPE KaK O eMHCTBE MIPUPO/IBI U YEIOBEKa, KOTOpoe GopMUpyeTcs B XMMHUH Ha
OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEro MHpA, OCO3HAHUS B3aUMOCBS3U
MEX1y CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOAEHUCTBYSI C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS CTaja HEOTheMIIEMOH
YacThI0O MUPOBOM KYJIBTYphl, HEOOXOJAUMBIM YCIOBHEM YCIIEHIHOTO TpyJa U KH3HHM KaXKIOro
yieHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3WJaTelIbHAas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBlieHa Ha pelleHHe TJ00albHBIX MpoOieM YCTOWYMBOIO Ppa3BUTHUS
YeJI0BEUECTBA — ChIPhEBOM, SHEPIreTUUECKOH, MUIIEBOM, FIKOJOTHUECKOH O€30ITaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOUIMMM LEISIMM M NPUHLMIAMH CpelHero oOiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb M3YUYEHUS) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJTOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 0071aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMH M.

CocraBnsiomuMu npeaMera «XuUMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO0m1ast 1 HeopraHuyecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHUYECKOW XUMHH (C BKITIOUECHHEM
3HaHUH U3 001IeH XUMUH) M OpraHnYecKoi XxumMun. PopMHpOBaHKE JAHHOM CHCTEMBbI 3HAHUH MTPU
M3Y4YEHUU TpeMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepxkanus KypcoB — «Opranndeckas xumus» u «OO0Ias u HeopraHudeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuayia U OOYCIIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHHA Ha
ONPENECTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB J0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIUHEHHH. B Kypce opraHuueckoid XUMHUHU TOJIy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOUN PEaKInu.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMmus» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKNE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIMIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
IIyO’Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIMHA 3TOro 3aKoHa — OT oOoOmaromer 10
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE 0 XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsieTcss B kKypcax 10 wum 11 KiaccoB 3iieMEHTaMH  COJACPKAHUS, HMEIOUIUMHU
KYJIbTYpOJOTHYECKHA M TPUKIAAHOW XapakTep. OTH 3HAHHSA CIOCOOCTBYIOT TOHHMAaHUIO
B3aMMOCBSI3M XHMHUU C JPYrUMHU HayKaMH, pPAacKpbIBalOT €€ pojb B IO3HABaTEIBHON U
MPAKTUYECKOW JEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTH TEOPUH M NMPAKTUUECKUX MPUIIOKCHHH XMMHUH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBI3aHHBIX C XHMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(MOPMAIIUIO U MPUMEHATHh €€ /IS MOIMOJIHEHUS 3HAHWUN, pelieHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a1ad. B menom copepkanue
yueOHoro mpeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHuaabHOE €MHCTBO HEOPraHUYECKOTO M OPraHMYECKOTO MHUpa, 00YCIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOEHHUEM, ITO3HABAEMOCTh IMPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXIy HOBBIMU (aKkTaMU U TEOPETUUYECKUMHU MPEANOCHUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOoOIeM, a Takke MpodiemM cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mutane perienus 3a1a4 BOCUTAHUSA, Pa3BUTHSI M COIIMATN3AIINN 00YJarOIIUXCSI TPUHSITHIS
MporpaMMoON MO XUMHHU MNOAXOAbl K ONPEIETICHUIO COJEPKAHUS U TOCTPOEHHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHHUE YHHBEPCATbHBIX YUEOHBIX ACWCTBUIA, MMEIOIIUX 0a30BOe
3HaUEHUE Ul PA3TMYHBIX BHJOB JEATEIBHOCTH: PEIICHUS NpoOleM, MOWCKA, aHaIW3a H
00paboTku uWHPOpMAINHK, HEOOXOJUMBIX [UIsI TNPUOOPETEHUs OMbITa MPAKTHYECKOW U
HCCIIEIOBATEILCKOM IESITEILHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHWU XUMUH.



B mpakTuke nmpenoiaBaHus XMUMHUHM KaK Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, TaK U
Ha YpOBHE CpeaHero o0Imiero oopa3oBaHusi, IpU ONPEICICHUHN COACPIKATEIBHON XapaKTePUCTUKU
[enei W3ydeHHs TMpelIMeTa HampaBlIeHUEM IEePBOCTCIICHHON 3HAYUMOCTH TPaAUIIMOHHO
npu3Haércss (HOPMUPOBAaHHE OCHOB XHMMHMYECKOW HAyKd Kak o00JacTd COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUICCKOM ISATEITHHOCTH YEIIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOH
KyIbTypbl. C METOIUYECKOW TOYKHM 3PEHHSI TaKOW TOJXOJ K OMPEICIICHUIO TeNiel H3YYCHHS
TpeIMeTa SBJISETCS BIIOJTHE ONPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICJIIMUA HM3YYCHHUS TIpeaMeTa «XUMUs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (GOopMHUPOBAHHME CHUCTEMBbl XUMUYECKHX 3HAHUA KaK BaKHEUINEH COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JICKAT KITFOUEBBIC TOHSATHS,
(yHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHue W pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAxX TMO3HAHHS BEIICCTB U
XHUMHYECKHAX PEaKIUi, HEOOXOUMBIX JUISI IPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB M XUMUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

e pa3BUTHEC YMEHUW W CHOCOOOB JICATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOJIEHHEM TIpaBWJI 0O€30TMacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe o XUMHUU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero oomero oopasopanus. CeroHs B MPENoIaBaHUA XUMHUH B OOJIBIICH CTETICHU
oTaéTCs MPeaNoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHusi 00yueHusl, OPUEHTUPOBAHHOM
Ha TMOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON OpraHHU3alliy, BIIAJCIONIET0 HE HAOOpPOM
3HaHMUN, a (PYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTHUBHOTO
MOJIy4eHUs! 3HAHUN U IPUMEHEHUS UX B PeajbHOM )KU3HU JIJIs1 peLICHHsI MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ oTuUM mpu u3ydeHMM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPHOOPETAIOT TaKUe IENIN U 3324, KaK:

ajanranus 00yJaromuxcs K yCIIOBUSIM AUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, (GOPMUPOBAHUE
MHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBHIX HABBIKOB (KITIOYEBBIX KOMIIETEHITHI),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE I PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPoOIieM,
MOMCKA, aHalnW3a M 00paboTKHM HUHPOPMALUHU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIUI IKOJIOTUYECKON 06€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHUX MIPOIIECCOB
Ha OpPTaHM3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEIY;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPYECKUX CHOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaIu3a y4eOHON U HAyYHO-TIONMYASpHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUAIOIIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOII01aTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCIACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE y 00YJArOIIHUXCS YOKAEHHOCTH B TYMAHUCTUICCKOM HAMPABICHHOCTH XUMHH,
e€ BaKHOW pONHM B PEHICHWU TJIO0ATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMOJIHCHUS DSHEPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO0 pPaBHOBECHUA, OCO3HAHUA
HEO0OX0TMMOCTH OSPEKHOTO OTHOIICHUS K IIPUPOJIC U CBOEMY 3JI0POBBIO, & TAKXKE MIPHOOPETESHUS
OIIbITa UCIIOJIB30BAHUA TTOJTYYCHHBIX 3HAHUU I NPUHATUSA T'PaMOTHBIX pemeHHﬁ B CUTyalluiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MPEIMETHOM 007acTH «ECTeCTBEHHO-HAYYHBIC MPEAMETHI.

OO01mee 4uCIIO YacoB, OTBEASHHBIX I M3yYeHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 kinacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 yaca (1 gyac B HezemIO).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUCHUE B TMOJIYUCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus: opraHuueckux coequHenuit A. M. byrneposa,
e€ ocHOBHBIC mMOJOXEeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeHIeCTB. ['OMoorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o knaccuukauu opraHuyecKux BeniecTB. HoMeHkmaTypa opraHu4ecKkux
COCIMHEHUH (CUCTEMAaTHYeCKas ) U TPUBUAIbHBIC HA3BAHUS BAXKHEUIIINX ITPEICTABUTEIICH KIIaCCOB
OpPraHUYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YUYCHHsI BEIIECTB M WX MPEBpAIEHUI: 03HAKOMJICHUE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAONIOJCHHWE W ONMHCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB IIO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTITMBAaHKUE W TOPEHHE).

Yraesonopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MIPEICTaBUTENN AJIKAaHOB: (PM3NYECKUE U XUMUYECKHUE CBOMCTBA (PeaKuy 3aMELICHHUS U TOPEHUS),
Hax0’KJICHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psfl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTABUTENIN AJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu T'UIpUPOBaHMUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIECHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHM psl. AUETHIEH —
MPOCTENIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS ), IOTyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJTy4Y€HHE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBsS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM Kjlaccam.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IprpoaHblil a3 U momyTHbIE HE(TSHBIE Ta3bl.
Hedts 1 e€ mpoucxoxaenue. CiocoOsl nepepaboTku HepTH: meperoHka, KpeKUHT (TEPMHUUECKUH,
KataguTuueckuit), muponus. [Ipomykrel mepepaboTku HedpTH, UX TNPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCneprUMEHTaIbHbIE METOAbl U3YUYEHHUsI BEIIECTB M UX NMPEBpALICHUIN: O3HAKOMJIEHUE C
oOpa3iiaMu MIacTMacc, KaydyKoB U pe3uHbl, KoJulekinu «HepTb» u «YTOIb», MOJENMpOBaHUE
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, IMPOBEACHUE MPAKTUYECKON pPaOOTHI:
MOJTYy4YeHHUE ITUIICEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJYKTA PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
13 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIINN).

Kuciopoaconep:kaiue opranudeckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pEaKkUWW C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U STaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYecKue u
XAMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MICTOYHBIMU METaNIaMH, KAYeCTBEHHAs peaKIus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@DeHOoI: CTPOEHUE MOJIEKYIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anpnerunbl M kemouwvl. DoOpManbAETHI, aneTalbACTHI: CTPOCHHE, (QH3MUYECKHE U
XAMUYECKHE CBOWCTBAa (pEakIWU OKHCICHHUS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIINH),
MOJTy9YEeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTHI:
CTpOCHHUE, PU3NUECKUE M XUMHUECKIE CBOMCTBA (CBOMCTBA, OOIIME TSI KJIacca KHCIIOT, PeaKIus
sTepudukanmm), MoyydeHHe U mnpuMmeHeHue. CrTeaprHOBasi M OJIEMHOBAas KHUCJIOTHI Kak
MIPEICTaBUTENHN BBICIINX KapOOHOBBIX KMCIOT. Mblia KaK COJIM BBICHIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas poib KUPOB.

VYrneBojpl: cocTaB, KiacCUpUKaIUs YIIeBOI0B (MOHO-, TU- U MoHcaxapuibl). I moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHE U XUMHUYECKUE
cBolicTBa (B3aumoeiicTBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepedpa(l), BoccraHoBiIeHHE, OpOKEHHUE TJIIOKO3bI), HAXOXKJIECHHWE B TMPUPOJE, MPUMEHEHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTO3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemnronosa kak npupoanbie noaumepbl. CTpoeHue Kpaxmaiaa U LEeJUTIOI03bI.
OuznyecKkue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHS C HOJA0M).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M HMX MPEBpallCHUI: MpPOBEACHUE,
HaOMOJICHUE W OMHCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KayeCTBEHHbBIC
peakIMy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToMHBIX
CnupTOB (B3auMojelicTBUe TiuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom menu(ll), B3aumoeiicTeue kpaxmana
C MOJI0M), IPOBEJICHUE MPAKTUYECKON pabOTHI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacué€rneie 3amaun.

Bbluncnenus mo ypaBHEHHMIO XMMHMYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIINN).

A30Tcozepikalye OpraHnuecKue CoenHEHMS.

AMHMHOKHCIIOTHI Kak aM(pOTepHbIe OpraHuuecKue coeJuHeHus. GU3nuecKkne 1 XuMU4ecKre
CBOMCTBA aMHHOKHCIOT (Ha NpUMepe TIIUIMHA). buojornueckoe 3HAYeHHWE AMUHOKHUCIIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJIEKYISpHBIE coeauHeHus. [lepBuynas, BTOpUYHAs U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcrepuMEHTaIbHbIE METO/Ibl M3YUEHHsI BEIIECTB M UX TNPEBPAIICHUI: HAOIIOACHUE U
ONHCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH S

OCHOBHbBIE TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPU3aLUU, CpelHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALINSL.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, SJHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTeTUYECKUIM YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUeCKHUe BETMUMHBI U €MHUIIBI KX
H3MEpEeHUsl.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BeleCcTBa (OCIKH, YIIIEBOIbI, JKUPBI, (DEPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOTYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKUE MpenapaThl, MaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTHyecKue YPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTANsIM B aromMaxX 3JIE€MEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTYpaIus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB . .
MenneneeBa. CBs3b HepUOIUYECKOTO 3akoHa U Ilepumoanueckoil cHUCTEMBl XUMUYECKUX
anemeHToB JI. . MenpeneeBa ¢ COBPEMEHHON TEOPHUEHl CTpPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyInaMm U neprojaM. 3HaueHHUE MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XUMHUYECKas CBS3b. BUABI XUMHYECKOW CBS3U (KOBaJeHTHAS
HEMoJIApHAas W TOJSpHAsi, MOHHAsA, MeTaumueckas). MexaHu3mbl oOpa3oBaHHsI KOBAaJCHTHOU



XUMUYECKOM CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEeNnTOpHBIN). BomopoaHas cBsa3b. BajaeHTHOCTD.
DneKkTpooTpUlaTesbHOCTh. CTeneHb OKuciieHns. OHbI: KaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOWAHBIE PACTBOPBI. MaccoBas 101
BEIIECTBA B PaCTBOPE.

Knaccugukanus Heopranudeckux coeanHeHnit. HomeHkiatypa HeopraHn4eCcKux BEIIeCTB.
['eHeTnueckas cBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAJICKAINX K PA3JIUYHBIM KJIaCCaM.

Xumunyeckass peakius. Knaccudukanus XUMHUYECKHX pPEaKIMi B HEOPraHMYecKoW u
OpraHWYEeCKON XUMHH. 3aKOH COXpaHEHHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoOBecue. DAKTOPHI, BIMSIOIMIME HA COCTOSHHUE XUMHYECKOTO PAaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, MIETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIepUMEHTAIIbHBIE METOAbl M3YYECHHS BEHIECTB M MX NPEBPALCHUN: JEMOHCTpAIUs
tabmun «llepuomnueckas cuctema xumudeckux sieMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAIIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JIEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPEllbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
WOHHOTO OOMEHa), MpOBEJACHUE TMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [lonoxenue HemeramioB B [leproanyueckoii cucteMe XUMUYECKUX AIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Du3MyecKue CBONCTBA HEMETAJUIOB.
AnnoTponus HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

XUMUYECKHE CBOMCTBAa BAKHEWIIMX HEMETAUIOB (TaJIOTeHOB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALINX KHUCIOT, BOJOPOIHBIX
COEIMHEHUH).

[IpuMeHeHne Ba)XHEMIINX HEMETAUIOB U UX COETMHEHUH.

Mertamel. [lonoxxenue meramioB B [lepuoanyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaisioB. OOmiue
¢uznueckue cBoicTBa MeTaiwioB. CIUTaBhl METAIOB. DJIEKTPOXMUMHUYECKHH PNl HaMpsDKEHUN
METAJUIOB.

XUMUYECKHUE CBOWCTBA BaXXHEHIIMX METAIJIOB (HATPHUMA, KaluWid, KalblUW, MarHWi,
AITIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECTUHEHUN.

Oo6mue crocoObl MoTy4YeHHust MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJAbl HW3Y4Y€HHsS BEUIECTB M UX MPEBpPAILCHUI: HU3ydYeHHE
KOJUTIeKIINH «MeTaJlTbl U CIJIaBbl», 00pa3loB HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad,
HaOIOJICHNE W ONHCAHHWE JCMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aWMOJICHCTBUE



TUAPOKCHUIA ATIOMUHHUS C paCTBOPaMU KUCJIOT U LIEN0YeH, KAYECTBEHHBIE PEAKIIUU HA KaTHOHBI
METaJIOB).

Pacuérnble 3aaum.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
W 00bEMY OJTHOTO M3 YYaCTBYIOIIHX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCcTBa
BELIECTBA) IPOIYKTOB PEaKIUH, €CJIU OJJHO U3 BELLECTB UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHsATHE O HaydYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBnenus: 06 0OMMUX HAYUYHBIX TPUHITUTIAX TPOMBIIIJIEHHOTO MOJTYYSHUS BAXKHEHIITNX
BEILIECTB.

UYenoBek B MHpE BEIIECTB W MAaTEpPUAOB: BAKHEHIINE CTPOUTENBHBIE MaTE€pUabI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI00pEHUSI.

XHUMHUS U 3/I0pOBBE YEJIOBEKA: IPABWJIA HUCIOJI30BAHUS JIEKAPCTBEHHBIX IIPENApaToB,
MpaBuia 6€30MacHOTO UCOIb30BaHUS MPEnapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4eCKOW XUMHUU B
11 kyacce oCyIecTBISECTCS Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO1ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIHN (PaKT, TUIOTE3a, 3aKOH, TEOPUs, AaHATIU3,
CUHTE3, KIacCHU(pUKanus, MEePHUOJUYHOCTb, HAONIOEHUE, HKCIEPUMEHT, MOJEIUpPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHoOe
COCTOSIHUE BEIIeCTBA, (U3NYECKUE BEIIUYUHBI U €IMHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadusi: MuHEpabl, FOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHOoNorus: XuMHUYEeCKas MPOMBIIIIEHHOCTb, METAJITYprus, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuralion, CEJIbCKOXO3IMCTBEHHOE IIpOU3BOJACTBO, nuImeBas MMPOMBIINIJICHHOCTD,
@apMaueBTqucxaﬂ IMPOMBIINJICHHOCTD, IMPONU3BOACTBO KOCMECTHYCCKHUX npcriapaTos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,

HaAHOTCXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
porpamMm cpeaHero oOmiero oOpa3oBaHUS (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TOJIXOJOM B CTPYKTYpE JMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS MpeAMETa « XMMUS» Ha YPOBHE CPETHET0 00111ero 00pa3oBaHus BbIIEICHBI
CJIEAYIOIIHE COCTaBJISIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIEICHHIO;

HaJM4ue MOTUBALIUU K 00Yy4EHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHus;

HaJIM4YME MPAaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YAbTAThl OCBOSHUS MpeAMETa « X UMHS» JOCTUTAIOTCsl B €IMHCTBE yue OHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH U MJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOpPMaMH M IPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpolieccam
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHHS IMYHOCTH OOYUYaIOLINXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOM U IPAKTUYECKOH AEATEIBHOCTH 00yJarOIUXCs 110 PeaTu3aluy NPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00s3aHHOCTEH, yBaKeHUs K
3aKOHY U MPaBONOPAIKY;

IIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXIMYHOCTHBIX OTHOUIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JEATENBHOCTH NMPHU CO3/1aHUM yUeOHBIX IPOEKTOB,
peleHnH y4yeOHBIX M NM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacJEUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT UIUTENbHBIX HaONII0/IECHU,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca M TIO3HABATEIBHBIX MOTHBOB B TMIOJYYCHHH M TIOCIEIYIOIIEM aHalIHu3e
nHGOpMAIUY O IEPEAOBBIX TOCTHIKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHUS;

COCOOHOCTH OIICHUBAThH CUTYAIMH, CBSA3aHHBIC C XHMUYECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHSI, OPUCHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TOBEJCHWE M TIOCTYIKM CBOMX TOBApUIICH C MO3UIMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIEACTBUIN 3TUX MOCTYIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs 1IEHHOCTEW 370poBOT0 M Oe30macHoro obpasza JKHU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NYECKOMY M IICHXUUECKOMY 310POBBIO;

coOo/IeHns MpaBmil 0€30MacHOTO OOpalieHusl ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJOBOH IEATEIHHOCTH;

MOHWMaHUS [EHHOCTH TPaBWJI WHAMBHUIYAIILHOTO W KOJUIGKTUBHOTO 0O€30IMacHOTO
TIOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHHS TOCIEACTBUI M HENPUSATHS BPEIHBIX NPHUBBIYCK (YIMOTPEOICHHS AIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIICOBATEILCKON  NIESTETHHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASIM TPYyJa U pe3ysbTaTtaM TPYIO0BOH eATEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOODY HHIMBUAYAIbHOU TPAeKTOPUH 00pa3oBaHusl, Oy myiieit
npodeccuu U pean3aluyi cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U NOTPeOHOCTEH 00111ecTBa;

6) AK0JIOTrHYeCKOro BOCIIMTAHUA:

9KOJIOTHUECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPOOIeM, BIUSHHS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE PUPOTHON U COLIMAIIBHOM CPEJIbI;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOIB30BAHMS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
palnMoHaIBFHOTO IPUPOJAONOIB30BAHNUS;

aKTUBHOTO HENpPUATUS NEMCTBUH, MPUHOCALIMX BpEa OKpYXKaroled MpupoIHOU cpene,
YMEHHUSI TPOTHO3MPOBATh HEOIAroNpHUsTHBIE SKOJOTHYECKUE TOCIEICTBUS MpPeANPUHUMAEMbIX
JNEUCTBUN U NPEAOTBPAIATh UX;

HQJINYMS PA3BUTOTO SKOJIOTUYECKOTO MBIIUIEHUS,, JKOJIOTHYECKON KyJIbTYpbI, OIbBITa
NEeATENbHOCTH  SKOJIOTUYECKOH  HAalpaBJIEHHOCTH, YMEHHUS PpPYKOBOJCTBOBAaTbCSI HMH B
MO03HABATEIbHOM, KOMMYHHUKATUBHON M COILIMAILHON MPAaKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHUH XeMO(poOHH;

7) HEHHOCTH HAYYHOI 0 MO3HAHMS:

C(OPMHUPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOM MPaKTHUKH;



MOHMMAaHUS CHeUM(UKA XUMHHM KaKk HayKH, OCO3HaHus €€ poau B (HOPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBIILJIEHUS, CO3/IaHUU LEJIOCTHOIO MIPEICTaBICHUs 00 OKpYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTU XUMHUH JJIs COBPEMEHHOM LUBUIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELICHUH IT100abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOM M HKOJIOTMYECKON O0e30MacHOCTH, B Pa3BUTHM MEAULIMHBI,
00ecTieYeHn! YCIOBHI YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKIOTO YiIeHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONM TI'PAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJy4yaeMble 3HAHUS IJIs
aHaJin3a U OOBACHEHUS SIBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIINXCS TaHHBIX
C LIeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMHUECKUE 3HAHUS JIJIsl PEeLIeHUs podiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM eI TENbHOCTH;

FOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY OO0pa30BaHMIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHHM B COOTBETCTBMM C JKM3HCHHBIMU
MOTPEOHOCTSMU;

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IuvHbIX cepax npodeccuoHamTbHON NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC I8 (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXKIUCIUIUIMHAPHBIC
(MexTpeMeTHbIC) OOIeHayYHbIC TTOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crierpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprusi, SIBJCHHUE, MPOLECC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOIIOICHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaroniye QopMupoBaHHEe (QYHKIMOHAIBHOW TPaAaMOTHOCTH H
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOYYalOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXAMCIUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ICWCTBHUS B TIO3HABATEIHHOU U
COI[MAIbHOW MPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBIAJACHHE YHHUBEPCATbHBIMU YU4eOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /1€HiCTBUAMM:

1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aKTYyaJlU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHTDL PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMHU LCIIAMU



WCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIIJICHUSI — BBIICSATH
XapaKkTepHble TMPU3HAKKM TIOHATHH M yCTaHABIMBATh HX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHSTHS IS 00BSICHEHUS OTJCIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMUYCCKHUX PEaKIIN;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBA3U MEXITY U3Y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTHBHBIC, JICTYKTUBHBIC, TIO AaHAJIOT'HH ), BEISBIISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PacCMATPUBAEMBIX SIBIICHUSX, (POPMYIHUPOBATH BHIBOJBI U
3aKJIFOUEHUS;

MPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIOJIb3YeMbl€ B XUMHUH CHUMBOJIMYECKUE (3HAKOBBHIC)
MOJIeNu, MpeoOpa30BbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMMUECKUN 3HaK (CUMBOJI) 3JIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW PEaKIMU — TMPU PEIICHHUH Y4eOHBIX
MMO3HABATEBHBIX U IPAKTUUYECKUX 32124, TPUMEHSATh Ha3BaHHBIC MOICIIbHbBIC TIPEICTABIICHUS IS
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUECKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BATENbCKHE € CTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O IMO3HAHMS BEIIECTB U XUMHUECKUX PEAKIINA;

dbopMmynupoBaTh L€TM W 337auyd  HUCCIEJOBAHMS, WCIOJb30BAaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
JuTst POPMHUPOBAHUSI TUTIOTE3HI TI0 TIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BIIQJIETh HABBIKAMU CAMOCTOATEILHOTO TUIAHUPOBAHUSI W TPOBEICHUS YYCHUUYECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJETaHHOM
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ unopmanmeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HaAYy4HO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOrO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBATH HH(GOPMAIIUIO PA3IMYHBIX BUIOB U (HOPM MpEACTaBICHUS, KpUTHUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTh Pa3IUYHbIE METOJbl IMPH TOUCKE U OoTOOpe
uHpopMaluy, He0OXOAUMOM /ISl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeaEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY TpeNCTaBiIeHUS UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

WCIOJIb30BaTh HAy4yHBIM S3BIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXNpeAMETHble ((U3NYECKHEe M MaTeMaTUYeCKUE) 3HAKU H
CUMBOJIBI, POpMyIbI, a00peBHATYpPHI, HOMEHKIATYPY;

HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIISITHOCTH.

OBiaieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JAeliCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOi TEMBI B X0/ JUAIOTa W/WIU AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MPEI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIbHOW AEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHUM XUMUYECKOIO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOTrO IMpoekTa ¥ (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OBiajeHHne YHMBePCAJIbHBIMH PeryJITUBHBIMY AeiCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HEO0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AJITOPUTM JCHCTBHI NPU BBHIIIOJHEHUH YYEOHBIX M MCCIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJSyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOaHAaJIM3a U CAMOOLIEHKHU.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHHS Kypca «OpraHn4eckasi XuMusD» OTPaXkaroT:

c(hopMUPOBAHHOCTD MPECTABICHUN O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHUpA, POJM XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJbI, B (POPMHPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJbHOM TPaMOTHOCTH, HEOOXOJMMOUM [UIsl pelIeHUs
MPAKTUYECKUX 3a/a4 M SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI04YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTbD,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYINa, pajuKal, H30MEpHUs, U30MEpPbl, TOMOJIOTUYECKUN pPsi, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPO U a30TCOJEpKAIINE COCIUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPTraHHUECKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE€ B OCHOBE NOHMMAaHUs
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JeATEIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PYU OITUCAHUU COCTAaBa, CTPOEHUS U
MpeBpaIeHUN OPraHUYeCKUX COETUHEHUN;

chOpMUPOBAHHOCTh YMEHUN HCMOIB30BATh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOH) (OpPMYN OPTaHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKIUW, U3rOTaBIMBATh MOJEIHU MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI yCTAaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMNpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoposibl, KHCIOPOJ M  a30TCOACpXAIIUEe COCAMHEHHUS, BBICOKOMOJIECKYJSPHBIC
COCIMHEHUs), JaBaTh UM Ha3BaHus Mo cucremarndeckoir HomeHknatype (IUPAC), a taxxke



IIPUBOJIUTh TPUBUAJIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, IPOIMIIEH,
alleTUICH, STHJICHIJIHMKOJb, TIHLUEPUH, (eHod, (GopManmbAeru, areraibIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEUHOBAs KUCJIOTA, CTEAPHHOBAs KUCIIOTA, TIOK03a, (PYKTO3a,
KpaxmaJi, eJUTI003a, TJIULHUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUJBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiecTB A. M. byriepoBa [u1s1 00bSCHEHUS! 3aBUCMMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpPMHUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTb COCTaB, CTPOCHHME, (PUIUYECKHE U
XMMHMUYECKHE CBOMCTBA TUMMUYHBIX IPEICTaBUTENIEH PA3IUYHbIX KIACCOB OPTAaHUYECKUX BEIIECTB
(MeTaH, 9TaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmal, LeJIo03a, aMHMHOYKCYCHAas KHCJIOTa), WUIIOCTPUPOBATh
TFeHETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX peakuui ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HedTb, TPUPONHBIA Tra3, Yroib), CHOCOOBI HUX MEpPepadOTKU M MPaKTUUYECKOE MPUMEHEHHE
MIPOJIyKTOB MepepadOoTKH;

chOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00bEMa, KOTMUYECTBA UCXOTHOTO BEIIECTBA WIIM MPOAYKTa PEaKIUu 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKInn);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIECTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHUMHUU TMpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUISl IPUHATHUS PEIICHUHN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMH IO BBIMOJHEHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIEeCTB MPU HArpeBaHUH, MOJIYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOJCTB, KaUYECTBEHHBIE PEAKIIMH OPTaHUYECKUX BEIIECTB, ACHATYypallys OEITKOB IIPU HarPeBaHUH,
L[BETHBIE PeaKIINK OEJIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKU 0€30MaCHOCTH NP 0OpallieHuu
C BEIIECTBaMHM M JIabOpaTOpHbIM 000OpPYIOBaHMEM, MNPEICTABIATH PE3yIbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (OpMe 3aluCH YpaBHEHUH COOTBETCTBYIOIIMX peakiuil u (opMynupoBaThb
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHPopmMaluu, IHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBWiIa 3KOJOTMYECKH 11e1eco00pa3Horo
MOBEJICHUsT B OBITY M TPYJOBOH [EATENPHOCTH B LEISAX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’KaIoIllel MPUPOIHON Cpenbl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYECKUX BEUIECTB, MOHMMas cMbici nokaszarens [IJIK, moscHATe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUSA HAa OPraHU3M
YeJI0BEKA;



JIIsL 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAaX IMMO3HAHW BCIICCTB U XUMHUUYCCKUX SIBJIGHI/II;'I;

JUISL CIICTIBIX U CIIA00BUISIINX OOYJAIOUIUXCS: YMEHHE UCIIOIb30BATh PENbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu XuMu4eckux GopMyiL.

11 KJIIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4ecKas XUMHs OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJIICHUN: O XUMHUYECKOH COCTABIISIONIEH €CTECTBEHHO-HAYTHOU
KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBJICHHUM MPUPOJIBI, B (GOPMUPOBAHUH MBIILICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW Mg pelieHus
MPAKTUYECKUX 3a7ad M HDKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M
MPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O0BEM, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEICHB
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBI XAMHYECKHUX  PEaKIHWid, pacTBOpP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAS NUCCONUAINNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMHUYECKOHN peakliy, XUMHUYECKOe pAaBHOBECHUE); TECOPUU U 3aKOHBI (TEOPHUS AIEKTPOIUTHIECKON
aucconranuu, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUsS DHEPTUU MPU XUMHUUYECKHX PEeaKlusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHHM, MHPOBO33PEHUECKHE 3HAHHW, JIEKAIIHE B OCHOBE NOHMMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMYecKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U O€30MacHOM HCIOJIb30BAHUHM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOHN AESITENbHOCTU YeJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
HX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPU OMNHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHU;

chOpMUPOBAHHOCTh YMEHUU HCMIOJIb30BAaTh XUMHUECKYIO CHMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IJUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHblid Tras,
YIJIEKHUCIIbI Ta3, aMMUaK, raméHasi U3BECTb, HEralléHash M3BECTh, MUThEBAs cOJa, MUPUT U
ApyrHe);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AIIEMEHTOB B COEIMHEHUSX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJTn4yeckasi, BOJOPOAHAS) B COCAUHEHHSIX, TUN KPUCTAIITUYECKONW PEMIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUN (MPOCThIe BEIIECTBA — METAILIIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOThI, aM(pOTepHBIE THAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIIUY;



C(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJIB3YS TMOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTAINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHUX JIIEMEHTOB U UX
COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (ONMUCHIBATH) OOIIIE XUMUIECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3jIMYHBIX KJIACCOB, IMOATBEP)KAATh CYIECTBOBAHUE I'€HETHUYECKOU
CBA3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3IUYHBIM
MpU3HakKaM (YMCIy W COCTaBy pEarupyrolIuX BEIIECTB, TEIUIOBOMY J(PQPEKTy peakluu,
M3MEHEHHUIO CTENEHE OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, Y4aCcTHIO KaTaau3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEakUUil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, YYUThIBasl YCIOBUS, IPU KOTOPHIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIMH, MOATBEPKAAI0NNE KauyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI PacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeCTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKkiuu OT
pa3nMyYHbIX (PAKTOPOB; XapakTep CMENICHHs XUMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUYECKHUE MTPOLIECCHI, JIeKaII[1e B OCHOBE
MIPOMBIIIJICHHOTO TOJIY4€HUS CEpHOM KHUCIOTHI, aMMHaka, a Takke CHOpMHUPOBAHHOCTh
Mpe/cTaBiIeHU 00 OOMIMX HAyYHBIX MPUHIMIAX M KOJOTHYECKHX MPOOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIOJi BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOUICHUI Ta30B MPU XUMHUYECKUX
peaxiusx, Macchl BellecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MM
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOTO (pdeKTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHHUSI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIO/IATh MpaBUia MOJb30BAHUS XUMUYECKOW MOCYION U
1a00paTOpPHBIM 000PYIOBAaHUEM, a TAaKXKe MpaBHUiia OOpAIIEeHUs C BEIleCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3noxeHHe TeEpOKCHJAa BOJOpPOJa B MPHUCYTCTBUM KaTaln3aropa, ONpEAETCHUE Cpeabl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHMUYECKOW pPEaKLWH, peakiM¥ HMOHHOTrO oOMeHa, KayeCTBEHHbIE pPEaKIUu Ha
cynbdar-, kapOoHaT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIbHBIX
3amau no temMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNpPaBUIAMH TEXHHUKHU
0€301MacHOCTH NpH 0OpallleHUH ¢ BELIECTBAMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIIepUMEHTa B (hopMe 3amuch ypaBHEHHUH COOTBETCTBYIOIUX
peakuuii U GOpMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3y/IbTATOB;



Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
IIOJIy4aEMYIO U3 Pa3HbIX UICTOYHHUKOB (CpeJCTBa MAaCCOBOM KOMMYHUKalUU, IHTEpHET 1 1pyrux);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBHJIA HKOJOTHYECKH IEJIECO00pa3HOro
IIOBCICHUA B 6BITy u ’["pYI[OBOf/i ACATCIIbBHOCTH B MECIAX COXpPAaHCHHA CBOCTrO 3J0pPOBbA U
OKpY’Karolllell MPUPOJHOMN cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTpeeNEHHBIX BEIIECTB, MOHMUMAasT cMbica nokasarens 1K, moscHsaTh Ha mpumepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCAHOT'O BO3[[€I\/JICTBI/I$I Ha OpraHu3M 4€JIOBCKA,

JIIs 06yqa101111/1xcs1 C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3O0POBBA: YMCHHUC NPHUMCHATH
3HAHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMMO3HAaHUsS BEIIECTB U XUMHWYCCKHUX ﬂBHCHHfI;

JUISL CJIENBIX U CJIA00BUASIIUX O0Y4AIOIUXCS: YMEHHE UCIIOIb30BATh PENbe(PHO-TOUECUHYIO
cucremy o0o3HaueHuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHUS OPraHNYECKUX COSOTUHEHNN A 3 0 0 bubmmorexa [TOK
' P P ' https://m.edsoo.ru/7f41837c¢
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHbIe YraeBOaOPOABl — aTKaHbBI 2 0 0 httos://m.edsoo.ru/7fA1837¢
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 6 0 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2:3 APOMATHHCCKHE YTIICBOAOPOAEI 2 0 0 https://m.edso0.ru/7f41837c
54 [IpupoaHble HCTOYHHUKHU YTIEBOAOPOIOB 3 1 0 bubnunoreka [JOK
' U UX mepepadboTKa https://m.edsoo.ru/7f41837c
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue CoeIUHEHUS
bu6mmoreka [JOK
3.1 . O 3 0 0
Criupret. deron https://m.edsoo.ru/7f41837c
3.9 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 0 1 bu6nmnoreka [JOK
' Cnosxubie dGUpbI https://m.edso0.ru/7f41837c



https://m.edsoo.ru/7f41837%D1%81
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK

33 Yraeeozt 3 https://m.edsoo.ru/7f41837¢
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeMHEeHUs1
bubmmoreka [{OK
4.1 AMUHBL. A .b
HHPL AMHHORHCTIOTRL HEIH 3 https://m.edso0.ru/7f41837c
Hroro mo pazueny 3
Pasznea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS
bu6moreka [IOK
A I1 .K .B 2
> HACTMACCHL. DAYyl DONOKHa https://m.edso0.ru/7f41837c
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenne atomoB. [leproanueckuii 3aK0H
P pHoA bubmmoreka [{OK
1.1 u Ilepuogrueckasi cucTeMa XUMUYECKAX 3 0 0
https://m.eds00.ru/7f41837¢
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasne 4 0 0 bubmuorexa [JOK
' BEILIECTB https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
13 XAMHHCCKHE PeaKLHH 0 1 . https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 M 6 0 1
CTaLIbl https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
2:2 Hewmeranst o ! ! https://m.edsoo.ru/7f41837c
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5 0 0 bu6mmoreka [JOK
' BEILIECTB https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
4 17
TOro Ho pasaeity https://m.edso0.ru/7f41837c
Pa3gen 3. XuMus ¥ :Ku3Hb
3.1 XUMMS U )KU3Hb 4 0 0 bubmotera [JOK

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | Ilpakrnyeckue A op
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipeamer opraHn4ecKkoi XUMHH, €€ 1 0 0 bubnnorexa [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUECHUE https://myschool.edu.ru/
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequHenuii A. M. Bytiieposa, eé 1 0 0 bubmmorexa LOK
- - DYHIEPOBa, https://myschool.edu.ru/
OCHOBHBIE TTOJIOKECHUS
[Ipencraienue o Kiaccuuxanuu
3 oprann4eckux BemiectB. Homenkmarypa 1 0 0 bubnnorexa [JOK
(cucTemaTuyeckas) U TpPUBUATIbHBIC https://myschool.edu.ru/
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 bubnunorexa [JOK
TOMOJIOTUYECKUH PsJT https://myschool.edu.ru/
5 MertaH u 3TaH — OpocTeuIme 1 0 0 bubnnoreka [JOK
MpEJICTABUTEIN aJTKAaHOB https://myschool.edu.ru/
. bubmuoreka [JOK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 0 0 1
https://myschool.edu.ru/
7 OTUJIEH U IPONUJIEH — MPOCTEHIINe 1 0 0 bubnnorexa [JOK
MPEICTaBUTENM aJTKEHOB https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1.
8 «l?lon eHue aTiﬂeHa U U3y4YEHHUE €0 1 0 1 Bubmmorexa LIOK
N ya yi https://myschool.edu.ru/
CBOMCTB»
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Anxanuensl. byraguen-1,3 u

bubmumorexa [IOK

o mernnoyramuen-1,3. Honyuerne https://myschoLo[l.edu.ru/
CHHTETUYECKOTO KaydyKa U PE3UHBI
AJNKUHBI: cOCTaB U 0COOEHHOCTHU

10 CTPOEHUSI, TOMOJIOTUYECKUH PSI. bubnuorexa [JOK
ALlEeTHIIEH — MPOCTEUIIHIT https://myschool.edu.ru/
MpEeACTaBUTENb ATKUHOB

11 Brluncnenus o ypaBHEHUIO bubnnorexa [JOK
XUMHYECKON peaKIuu https://myschool.edu.ru/

12 Apensl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTD bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
I'enernyeckas cBSI3b YrieBOJA0POJIOB

13 MPUHAJICKAIINX K pZ;J'II/I‘IHBINlI) , brbmmorexa LHOK

https://myschool.edu.ru/

KJ1accam
[IpupoiHbIE UCTOYHUKHT

14 YIJIEBOJOPOJIOB: MPUPOIHBIN ra3 U bubnnorexa [JOK
MOIyTHBIC He(PTsIHBIC Ta3bl, HEPTH U https://myschool.edu.ru/
MIPOJIYKTHI €€ mepepadoTKu
[IpupoaHble HCTOYHUKU

15 YTJIEBOJOPOJIOB: MPUPOIHBIN ra3 U bubnnoreka [JOK
MOMyTHBIE He(TAHBIE ra3bl, HEYTh U https://myschool.edu.ru/
MIPOJIYKTHI €€ mepepadoTKu

16 KonTtponsHas pabota no pasaeny bubnnoreka [JOK
«YTI1€BOA0OPOABD) https://myschool.edu.ru/

17 [IpenenbHble OJHOATOMHBIE CIUPTHI: bubnmnoreka [JOK
METaHOJ ¥ 3TaHo1. BonopoaHas cBs3b https://myschool.edu.ru/

18 MHOT0aTOMHBIE CITUPTBHI: bu6nuoreka [IOK

OTUJICHTJIMKOJIb U TJIMLHCPUH

https://myschool.edu.ru/
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@DeHOJI: CTPOEHUE MOJIEKYIIBI,

. bubnmoreka [JOK
19 (usznUecKre U XUMUYIECKUE CBOWCTBA,
https://myschool.edu.ru/
MIPUMCHCHHE
20 Anprieruasl: GopMaIbaerua U bubnuorexa [JOK
aneTanpaerua. AeToH https://myschool.edu.ru/
OHOOCHOBHBIE TIPE/ICTbHbBIC
21 KapOOHOBBIE KUCJIOTHI: MypaBbUHAS U bubmorexa LHOK
P $MYP https://myschool.edu.ru/
YKCYyCHas
29 [IpaxTnueckas padota Ne 2. «CBoiicTBa bubnnorexa [JOK
pacTBOpa YKCYCHOM KHCJIOTBI» https://myschool.edu.ru/
CreaprHOBas M OJICMHOBAsA KUCIIOTHI,
bu6mmoreka [IOK
23 KaK MPEICTABUTENN BBICIINX
https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnnorexa [JOK
KHCJIOT, HX MOJOIIIEE JICHCTBIE https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
bu6mmoreka [IOK
25 KapOOHOBBIX KUCIIOT. [ 'naponu3
https://myschool.edu.ru/
CIIOXHBIX 3(UpOB
26 Kupsl: ruiposin3, npuMeHeHue, bubnnoreka [JOK
OHMoJIOTHYECKasi POJIb )KUPOB https://myschool.edu.ru/
VYrneBospl: cocTaB, Kiaccuukarus.
N bubmuoreka [JOK
27 Bakueiimue npencTaBuTeNN: IIIOK03a,
https://myschool.edu.ru/
bpykTo3a, caxaposa
)8 Kpaxman u nemntonosa kak NpupoHbIe bubnmnoreka [JOK
MIOJIMMEPBI https://myschool.edu.ru/
KonTtponsHas paborta no paszaen
P P P Y bubmuoreka [JOK
29 «Kucnoposacoaepxkariyue opraHHuecKre

COCAUHECHU A

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka [JOK

: 1
30 AMUHBI; METWJIAMUAH U aHUJINH https://myschool.edu.ru/
AMWHOKHCIOTEI Kak aMm(poTepHbIE
dorep bubmuoreka [JOK
31 OpPraHWYECKUE COCTUHEHUS, HX 1 _
https://myschool.edu.ru/
ouosiornyeckoe 3HaueHue. [lernruabl
aTerpupoBalnHLIid YPOK II0
32 PHp y);() . 1 bu6mmoreka [IOK
poopHeHTANNN « XUMHUS B TTUIIEBON https://myschool.edu.ru/
TTPOMBIIIIIICHHOCTH
33 OcHOBHBIE IOHATHUSI XUMUHU 1 bubnuoteka [JOK
BBICOKOMOJIEKYJIIPHBIX COCMHEHUI https://myschool.edu.ru/
OCHOBHBIE METOBLI CHHTE3A
y A N . Bu6miorexa [IOK
WHEHUN.
BHICOKOMOJICKYTAPHBIX COCA https://myschool.edu.ru/
[TmacTmacchl, KaydyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 XUMUYECKUH dJIeMEHT. ATOM. 1 0 0 bu6mmoreka [IOK
DneKTpoHHass KOHPUTypalus aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas

5 cucTeMa XUMMHYecKuXx 3yemenToB JI. W. 1 0 0 bu6mmoreka [IOK
MenpeneeBa, uX CBSI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX

3 COEJIMHEHUH IO TpynnaM U NepPHOIaM. 1 0 0 bubnnorexa [JOK
3HaYeHue MEePUOIUIECKOTO 3aKOHA 1 https://myschool.edu.ru/
CHUCTEMBbI XUMUYECKUX deMeHToB JI. 1.

MeHnpeneeBa B pa3BUTHU HAyKH
Crpoenue BelecTBa. XUMHYECKas CBA3b,
N bu6mmoreka [JOK
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0
N https://myschool.edu.ru/
KOBAJICHTHOH CBs13U. BomopoaHas cBs3b
BasleHTHOCTB. DIJIEKTPOOTPUIIATEITLHOCTD.

5 Crenenb okucneHus. Bemecrna 1 0 0 bubmuoreka [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTPOEHHUS
[lonsaTHE O AMCHIEPCHBIX CHUCTEMAX.

bu6nmoreka [JOK
6 HlcTuHHBIE U KOJIJIOUTHBIE PACTBOPBI. 1 0 0

MaccoBas 1014 BelllecTBa B pacTBOpC

https://myschool.edu.ru/
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Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.

bubmuoreka [JOK

;
I'eneTnueckas CBsA3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILIECTB, PA3JINYHBIX KJIACCOB
Krnaccudukarus XuMHUECKUX pEeaKui B
HEOPraHMYECKOU U OPraHUYECKON

8 XUMUHU. 3aKOH COXPAHEHHUS MaCChl bubnuoreka [JOK
BEIIECTB; 3aKOH COXPAHECHUS U https://myschool.edu.ru/
MIPEBPAIECHUS SHEPTHH TTPH XUMHUYICSCKHX
peaKImsIX

9 Ckopoctb peakiuu. OOpaTumMblie bubnnorexa [JOK
peakuunu. XuMHUYECKOE PaBHOBECHE https://myschool.edu.ru/
[IpakTrueckas padota Ne 1. «Bnusiaue

bu6mmoreka [JOK
10 pa3IUuYHBIX (HAKTOPOB HA CKOPOCTH
. https://myschool.edu.ru/
XUMHUYECKON peaKinm»
DNEeKTPOIUTHYECKAs TUCCOLIUAIHS.
[Mousitue o BogopoaHOM mokasarese (pH)
bu6mmoreka [JOK
11 pactBopa. Peakuinn nonHoro oOMeHa.
https://myschool.edu.ru/
I'unponus opraHnyecKkux u
HEOPraHMUYECKUX BEILEeCTB
OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC
bubmuoreka [JOK
12 peakuuu. [ToHsTHE 00 2IIEKTpOIHM3E
N https://myschool.edu.ru/
pacIiaBoB U PacTBOPOB COJIEi

13 KonTtponpHas pabota no pazaeny bubnuoreka [IOK
«TeopeTndyeckue OCHOBBI XUMUN» https://myschool.edu.ru/
Mertanibl, uX MOJIOKEHUE B

. bubmuorexa [JOK

14 [lepuoanueckoil cucreMe XUMHUECKUX

anemenToB /. 1. MenaeneeBa u

https://myschool.edu.ru/
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O0COOCHHOCTH CTpOCHHUS aToMOB. O01ne
(u3HUecKre CBOMCTBA METAIIIOB

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI

bu6mmoreka [IOK

15 .
PSAI HAIPSKEHUN METalIoB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAKHEHIITUX
. . . bubnuorexa [JOK
16 METaJUUIOB (HATPUH, KaJTui, KaablUi,
. N . https://myschool.edu.ru/
MarHui, aJJlOMUHUN) U UX COCTUHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bu6mmoreka [IOK
COEJIMHEHU I https://myschool.edu.ru/
18 XuMHYecKne CBOMCTBA IIMHKA, JKeJle3a U bu6mmoreka [IOK
UX COCTMHEHNN https://myschool.edu.ru/
[IpakTnueckas pabota Ne 2. "Pemienue
bu6mmorexa [IOK
19 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TEME
" https://myschool.edu.ru/
«MeTamiby
Hewmeransl, ux moyioxeHue B
20 [Tepuoanueckoi cucteMe XUMUYECKUX bu6mmoreka [JOK
anemenToB JI. . MenaeneeBa u https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYECKUe CBOMCTBA HEMETAIJIOB.
bu6mmoreka [JOK
21 AJtoTponisl HEMETauIoB (Ha IpUMeEpe
https://myschool.edu.ru/
KHCTIopo/a, cepsl, pocdopa u yriuepoaa)
29 XHUMHUYECKUE CBOMCTBA raJION€HOB, CEPhI bubnnoreka [JOK
U UX COEOUHEHNN https://myschool.edu.ru/
23 XUMUYEeCKHE CBOMCTBA a30Ta, (hocodpa u bubnmnoreka [JOK
HUX COeIUHEHUN https://myschool.edu.ru/
24 XUMHYECKUE CBOMCTBA yriepo/a, bubnunorexa [JOK

KpCMHUA U UX COE€IUHEHMI

https://myschool.edu.ru/
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[IpuMeHeHre Ba)KHENIIUX HEMETAIIOB U

bubmuoreka [JOK

25
HUX COCAMHECHUN https://myschool.edu.ru/
O000111IeHNEe B CHCTEMATH3aLMs 3HAHUI

26 o teMe «HeMeTamibly. Beruuciienus no bu6mmoreka [IOK
YPaBHEHUSIM XUMUYECKHUX PEAKIUN U https://myschool.edu.ru/
TEPMOXUMHYECKHE PACUETHI
[IpakTnueckas padota Ne 3. «Pemienue

bu6mmoreka [IOK

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME

" " https://myschool.edu.ru/
Hemerannsr"»

28 KonTponbHas pabota no temam bubnnorexa [JOK
«Metamel» 1 «HemMeTabs https://myschool.edu.ru/
Heopraanueckue n opraHndeckue

bu6mmoreka [IOK
29 KHCJIOTHI. Heopranudeckue u
https://myschool.edu.ru/
OPraHN4eCcKUe OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKUE U

30 OPraHN4YeCKUe COCTMHEHUS. bubnnorexa [JOK
['eneTrnueckas cBsi3b HEOPraHUYECKUX U https://myschool.edu.ru/
OPraHM4YeCcKUX BEIECTB
Poip xuMuu B 00€CIIEYEHHH KOJIOIMYECKOIA,

31 SHEPTeTUYECKOI M MUIIEBOi 6E30IaCHOCTH, bu6mmoreka [JOK
Pa3BUTHH MEIULMHBIL. IHTErpupOBaHHbIN ypOK https://myschool.edu.ru/
0 PO OPUEHTAIUH.

[IpencraBienust 00 OOMIKUX HAYYHBIX
bubmuoreka [JOK
32 MPUHLHUIIAX TPOMBIIUIEHHOTO MOJTY4EeHUS
N https://myschool.edu.ru/
BaXKHCHUIIINX BEIICCTB
bu6nmoreka [JOK
33 UYenosek B MUpE BEUIECTB U MAaTEPUAIIOB
https://myschool.edu.ru/
bu6nmoreka [JOK
34 XuUMHS U 30POBbE YEIIOBEKa 1

https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»

* Pynzutuc I'.E., ®enpaman @.I". Xumus 10 kmacc. M.: [Ipocsemenue, 2018 r

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
1.Pynsutuc I'.E., ®enpaman @.I'. Xumus 10 knace. M.: [Ipocsemenue, 2018 ©
2. Xumus, 11 xknacce/ Pynsuruc I'.E., ®enpaman @.1'., AkiinonepHoe o011ecTBO

«I/I?),ZIaTGJII)CTBO ((HpOCBGHICHI/Ie»

3. H.H.T'apa IIporpammsl 06111€00pa3oBaTeIbHBIX YIPEKIACHUN - XUMHUS,
M. «IIpocemienuey, 2016
4. I'apa H.H. Xumus. Ypoku B 10-11 k. M.: ITpocsemenue, 2015.

4. Xomuenko N.I'. COOpHUK 3aa4 U yIpa)KHEHUHN 110 XUMUHU.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://hemi.wallst.ru/ - Xumuwsi.
OO6pazoBaTeNbHBIN CAUT JJI IIKOJILHUKOB M CTY/ICHTOB.

DNEKTPOHHBIA YUEOHUK 110 XUMUHU JIJIsl CPEAHEN IITKOIIbI, MPUTOAHBIA 115



WCIIOJIb30BaHUs KaK B OOBIYHBIX, TAK U B CIICIIUATIM3UPOBAHHBIX KJIaccaX, a TAKKE
JIs1 IOBTOPEHUSI MaTEpPUaja B BBIITYCKHOM KJIacce W JIsl TOATOTOBKHU K
sk3aMeHaM. Ha calite onyOnuMKoBaH psi MpUIOKEeHUI: Tabauia MeHeneena,
Ta0IUIA AIEKTPOOTPUIIATEIILHOCTEH 2JIEMEHTOB, JIEKTPOHHBIE KOH(MUTYpaITUU

QJICMCHTOB H [IP., 4 TAKXKC 3ad49U OJIA CAMOCTOATCIIbHOT'O PCIICHUA

http://pedsovet.org/ - [Teacoser.org. XKuBoe nmpocTpaHCcTBO 0OPa30BaHHS.
HHTEpHET-PECYPC COAEPIKUT TEOPETHUECKUE U MPAKTHYECKHE MATEPUAITBI JIs

IMPOBCACHUSA YPOKOB, BHCKIIACCHBIX MepOHpI/ISITI/Iﬁ

http://www.uroki.net/ - UROKI.NET. Ha crpanuiax storo caiita Bel Haitnere
HOYPOYHOE U TEMATHYECKOE IIAHUPOBAHKE, OTKPBITHIE YPOKH, CLIEHAPHI
IIKOJIBHBIX IPA3JHIUKOB KIACCHBIE Yachl, METOIUYECKUE Pa3pabOTKH, KOHCIIEKTHI

YPOKOB, J1ab0paTOpHbIe, KOHTPOJIbHBIE pa0OTHl U MHOKECTBO JIPYTUX MAaTEPUAJIOB

http://festival.1september.ru/subjects/4/ - dectuBanb MegarorudyecKux uiaeh

"OTKpBITHIN YpOK". Pa3paboTKu ypOKOB 10 XUMHH






