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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30oBaTENbHON MPOTrpaMMBbl CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencraBieHHbx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHBIC MPOrPAMMBI, U OCHOBHBIX MOJOXeHUH «CTpaTeruud pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruy OOYYCHHSI, BOCITUTAHMS U PA3BUTHS OOYUAIONIUXCS CPEICTBAMHU y4EOHOTO MpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHIEMNTYajlbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUsS, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMudeckoe o0pa3oBaHWE, TIOJy4aeMO€ BBITYCKHHKaMU  00IIeo0pa3oBaTeIbHOU
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEPIIAIOIIMM 3TAllOM peali3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHUA. IJTHU IIEHHOCTH
KacaloTCs MMO3HAHUS 3aKOHOB TPHUPOJBI, (OPMUPOBAHUS MHUPOBO33PCHHS M OOMICH KYJIBTYpPHI
YeNOBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
IpUpOHON cpene. Peannsyercs XxuMuyeckoe oOpa3oBaHue 00y4yaroUMXcs Ha YPOBHE CPETHETO
o0miero oO6pazoBaHusl CpeACTBaMH y4eOHOro TmpeaMeTra «XUMHsS», COJAepKaHHuEe U TOCTPOCHHUE
KOTOPOTO OIpEACNIEHbl B TpOrpaMMme MO0 XHMHUU C Y4E€TOM CHenuPuKd HayKu XUMHH, €&
3HAuUEHUs B MO3HAHUU MPUPOIBI U B MaTepUATbHON KU3HU OOIECTBa, a TakXKe ¢ YIETOM O0IINX
1eJell ¥ MPUHIIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HTPAeT 0COOYIO POJb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/JIaHUM HOBOUM 0a3bl MaTepualbHON KyabTypbhl. OHa BHOCHT CBOHM BKJIal B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHNE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpyKaroIleM MHUpPe KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOT'O COCTaBa OKPYXAIOIIEro MHUPA, OCO3HAHUS B3aWMOCBS3HU
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aWMOACHCTBYST C JPYrMMH ©CTECTBEHHBIMH HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOUW KYyJIbTYPHI, HEOOXOJUMBIM YCIOBHEM YCIICUTHOTO Tpyda U
KU3HH KaXJ0r0 wieHa oOmiecTBa. CoBpeMeHHash XMMHUS KaK HayKa CO3HaTelbHasl, KaKk HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa HA PEIICHUE TI0OANBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HSKOJOTHYECKONW OE€30MacHOCTH W
OXpaHBbI 3JJ0POBBS.

B cootBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CpeJHEro ooOuiero oodpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOUEHHUS B JKHU3Hb COIMYMA,
MIPOJIOJDKEHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHEH.

CocTaBnsromuMH  TpeaMeTa «XUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHnuueckas
xumusa» U «OO011as 1 HeopraHu4eckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZIEpKaHUsS KOTOPbIX,



ABIISIIOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUH MO0 HEOPTaHUUYECKONW XUMUH (C BKIIOUEHHUEM
3HaHUH U3 00IIeH XMMHUN) U OpTaHu4ecKoi xumun. PopMUpOBaHHE JAHHOW CUCTEMBI 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTtypa conepxkanus KypcoB — «Opranndeckas xumusi» 1 «O011as 1 Heopranuyeckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
yueOHOro Martepuana M OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHI Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBaKOTCS HAa YPOBHE KJIACCMYECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUH BEILIECCTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTMYECKM aKTHBHBIX COCIMHEHHH. B Kypce opraHnyeckoil XUMHUU MOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs MepBOHAYAJIbHBIC
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Tox HOBBIM YTJIOM 3pEHHUsS B MpeaMere «XuUMUs» 0a30BOr0 ypOBHS paccMaTpUBACTCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETUYECKHM MaTepual u
(dakTosornuecKrue CBEACHMS O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIUMCsl MPEJOCTABISAETCSI BOSMOXHOCTh OCO3HATh
3HauU€HUE NEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTMYECKHX MO3UIHA,
IyO)ke MOHSATh HUCTOpUYECKOoe H3MEHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmaromeil 1o
0OBSACHSIOLIEH U TPOTHO3ZUPYIOLIEH.

Enunas cucreMa 3HaHUM O BaXKHEHMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIIMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSIX MPOTEKaHUS
JononHsaercss B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIOUUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMHM HAyKaMH, pacCKpbIBalOT €€ poJib B T03HABATEIBbHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)XKEHHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHATH € ISl OMOMHEHUS 3HAHUM, pelieHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENBCKUX 3a7ad. B memom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €IMHCTBO HEOPTAaHUYECKOTO U OPTaHMUYECKOTO MHPa, 00YCIOBIEHHOCTh CBONCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh IIPUPOIHBIX SIBICHUMN IyTEM 3KCIIEPUMEHTA
U pElIeHUsS TPOTHBOPEUYM MEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIHM XUMHUH B PEHICHUH IKOJIOTHUECKUX MPOOIIeM.

B mutane pemneHus 3amad BOCHHTAHUS, Pa3BUTHS U COIHAIM3AINUA OOYyYaroIIHXCs
MPUHATBIE MPOTPaMMON IO XHMHH TIOIXOIBI K OMPEAENICHUIO COJEPKAHHS M TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX NEHCTBUN, MMEIOIINX
0a30Bo€ 3HaUEHUE I Pa3IMYHbIX BUJIOB JEATEIILHOCTU: pElIeHUs Mpo0eM, MOMCKa, aHalIu3a U
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCIIEN0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IO3HAHUH XUMUMU.

B mpakxTtuke npernogaBaHus XMMHH, KaKk Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMsl, TaK
U Ha YpOBHE CpelHero oobmero o0pa3oBaHus, TMPH OINpeAENeHUH COJepKaTeIbHON
XapaKTePUCTUKU LEeJed HM3y4YeHHs MpeaMeTa HalpaBiI€HUEM MEPBOCTENEHHON 3HAYMMOCTH
TpPaAULMOHHO pU3HaéTcsa (hopMHUpOBaHHE OCHOB XMMUYECKON HAyKH Kak o0iacTu



COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITETbHOCTA YeNIOBEKa M KaK OJJHOTO U3
KOMIIOHEHTOB MUPOBOU KYJIbTYPBHI.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMHU LEISIMH H3y4eHHUs mpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBAsITOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO - Hay4yHOIl KapTUHBI MHPA, B OCHOBE KOTOPOIl JiexKaT KIIFOUEBbIC MOHSITHS,
¢dyHaaMeHTanbHbIe 3aKOHBI U TEOPHM XHMHH, OCBOCHHME SI3bIKa HAyKH, YCBOCHHE WU
MOHMMAaHHE CYITHOCTHU JOCTYIHBIX 00001IeHNI MUPOBO33PEHUECKOT0 XapaKkTepa,;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIHii, HEOOXOAUMBIX UI MPUOOPETeHHUsS YMEHH OpPHUEHTHPOBATHCS B
MUpE BELIECTB U XUMUYECKHX SBICHUI, UMEIOIUX MECTO B IPUPOJAC U B KU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHUKA LI€Jel U 3a7a4 U3y4eHHUs MpEeIMETa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cHCTeMe cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOyueHwus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIErO HE HA0OPOM 3HAHUM, a (QYHKIIMOHATEHON IPAMOTHOCTHIO.

B cBsa3u ¢ aTUM 1npu M3ydeHMM IpeaMera «XHUMHS» JOMUHUPYIOLIEE 3HAuY€HHE
MPUOOPETAIOT TaKUe 1IeNU U 3a7a4H, KakK:

ajgantauus OOy4YaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
(dbopMHpOBaHHE HHTEIUIEKTYaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO T'PAMOTHBIX PpEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM;

dopMupoBaHHe Yy OOyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIUX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3JIMYHBIX BUIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
MOMCKA, aHaimu3a W o00paboTKku HWHGOpPMAIUU, HEOOXOMUMBIX ISl MPUOOpPETEHUs OIbITa
NEeSITeIbHOCTH, a TaKXe AN OLEHKH C IMO3UIMHA 3KOJOrMYecKod Oe30MacHOCTH XapakTepa
BJIMSTHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyyaromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO NPUOOpEeTaTh HOBBIE 3HAHHUA 10 XUMHUHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIONIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKa U aHaJn3a yueOHON U HayYyHO-TIONMYJpHONH HH(OPMALIUKU XUMHUYECKOTO
COJIEp/KaHUs;

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOLIUXCS ACCOLUATUBHOTO U JIOTHYECKOTO MBIIUIECHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTM B T'yMaHHUCTUYECKOM HaNpaBICHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHMUS, IIONOJHEHNS JHEPreTUYECKUX PECYPCOB M COXPAHEHUS MPHUPOIHOTO
paBHOBECHSI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHUS OIbITa UCIOIb30BAHUS MOTYYEHHBIX 3HAHUN JJISI TPUHATHS
IPaMOTHBIX PEIICHUN B CUTYaLUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM maHe cpenHero obmiero o0pa3oBaHUs NpeAMeET «XHUMHUsS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBEHHO - HayyHbIe TPEIMETHD.



OO01mee Ynciio 9acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrapisier 68 vacos: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Heneo).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckre OCHOBBI OPraHUYECKON XUMUHU

IIpeamer opraHM4ecKO XMMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omousorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBSI3HU.

[lpencraBaenne o  kiaccuukanum — OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKHUX COEJIMHEHUN (cucreMaruyeckas) W TpPUBHAJIbHBIE HA3BAaHUS BaXKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEIIECTB U UX MPEBPALLIECHUN: O3HAKOMIICHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB PU HarpeBaHuU (IJIaBJI€HHUE, OOYTIIMBAaHUE U TOPEHUE).

YTIeBo0pOabI

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUS ), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUI Psil. DTHIEH U MPONUIEH — MPOCTeHIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHME CBOMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJIOr€HUPOBAHMUS, THIPATALIUY, OKUCIICHUS U TOJIMMEPHU3alIlNH ), TOIYYeHUE U TIPUMEHEHUE.

Ankanuensl: OyraameH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOICTBA
(peakuuu TMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHHUSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nonyTHble HE(QTAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUecKHid, KaTaTuTUYeCKUil), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ IPOJYKTHI €ro nepepadboTKy.

OKCrepuMEHTAIbHBIE METOJIbl M3YYEeHMsI BEUIECTB U MX MpPEBpAIlICHUN: O3HAKOMIIEHHUE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE MPAKTHUYECKOH paldoThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBAa WM NPOAYKTAa peaklUWH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIVH).

Kucnoponconep:xaiiue opraHndeckue coeIMHEHNS

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIJaMH, TajJOreHOBOJOPOJIaMH, TOpPEHHE),



npuMeHeHue. BonopoiHele ¢BA3M MEXAy MOJEKyJaMH ciupToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMpThI). JlelicTBue Ha opraHu3M uyenoBeka. IIpuMeHeHue riuiepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBONCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAErH]: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAKLMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAa4ECTBEHHbBIE DPEAKIIUM),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3MUeCKue 1 XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME I KJlacca KUCIIOT, peaKIusl
TepudUKaNMU), TOoNydeHHe U mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoapl: cocTaB, Kiaccu(uKanus yriieBooB (MOHO -, 1 - U nojaucaxapuipl). [roko3a
— MPOCTEUIIHIA MOHOCAXapHJl: OCOOCHHOCTH CTPOCHHSI MOJEKYIbI, (U3NIECKAE U XUMHUECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Meau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXAECHUE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nesmono3a Kak npupojaHbie noaumepbl. CTpoeHue Kpaxmalia U IeJIIH0I036I.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLns C HOI0M).

OKCHepUMEHTAJIbHbIE METOAbl M3Y4YEHHs] BEIIECTB M MX IPEBpALICHHUI: NpPOBEICHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
CupTOB (B3auMojelicTBUe TniepuHa ¢ ruapokcuaoM Mmeau(ll)), ampaerunoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), HpPOBEAECHUE IPAKTUUYECKOM pabOThl: CBOMCTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHMIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA HJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIIHH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coelnHeHus. llepBuuHas, BTOpUYHas U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONN3, JAeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKcrepuMEeHTaIbHbIE METOJIbl M3YYEHHUs BEIIECTB U WX MpeBpalleHH: HaOIoJeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JeHAaTypalus OeNKOB INpH HAarpeBaHWM, ILIBETHBIC
peakiuu OeIKOB.



BeicokoMouiekynspHble COeIMHEHMSI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3ALUs U TOJTMKOHICHCAITHS.

OKclepUMEHTalIbHbIE METO/bl U3YUYEHUs BELECTB M UX IPEBpAILCHHI: O3HAKOMIIEHUE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak U
MOHATHUH, SBJIAIONMXCS CUCTEMHBIMU JUISI OTACIBHBIX HPEAMETOB E€CTECTBEHHO - HAyYHOTO
LUKJIA.

OOme eCTeCTBEHHO - HaydHBIC TMOHSTHSA: SBICHUE, HAYYHBIH (haKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KIAacCU(pHUKAIMs, IEepPUOJAUYHOCTb, HAONIOJCHUE, HW3MEpEHue,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUIN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUs.

buonorus: xinerka, opraHusM, Ouocdepa, oOMeH BemIeCTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

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

TexHoorus: NHILEeBble MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOILIUE CPEICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.



11 KVIIACC
OBLIASA U HEOPTAHNYECKASA XUMUSA

TeopeTnueckne OCHOBBI XUMUU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTaiy, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CJIOKHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BeliecTBa. XHUMHMYecKass CBs3b. Buabl XHMHYeCKOHl CBs3U (KOBaJEeHTHas
HEeNoJisipHasl U TOJspHAas, MOHHAs, MeTauinyeckas). MexaHu3smMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XMMHUYECKON CBsI3M (OOMEHHBIM U JTOHOPHO-aKLENTOpHbIN). BogoponHas cBsA3b. BajleHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemniectBa MOJNEKYJISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTue o aucnepcHbIX cuctemMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOpbL. MaccoBas 10Js
BELIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkmatypa HeOpraHudeckux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMNICKAIUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XMMHUYECKHX peakiuil B HEOPraHWYECKOHM U
OpraHMYEeCcKON XMMUHU. 3aKOH COXPAaHEHHS] MACChl BELLIECTB, 3aKOH COXPAHEHUs U MpEeBpalleHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pPa3IM4YHbIX (pakTopoB. OOpaTUMble peaKlUU.
XnMuueckoe paBHOBecHe. DaKTOpbI, BIUSAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponuTnueckas aucconuanus. CuibHble M cinadble 31MeKTposnThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCrepuMEHTAIbHBIE METO/bl M3yYeHUsS BEIIECTB U UX IPEBpallleHUil: JIeMOHCTpanus
tabmun «llepuonuueckass cucrema xumudeckux snemeHtoB /. M. MenneneeBa», m3ydeHue
MoJiele KPUCTAJUIMUECKUX pelETOK, HaOJMI0JeHHe | ONKCaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIa BOJIOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
oTpefieNieHue Cpe/ibl pacTBOPOB BEIIECTB C MOMOUIbI0 YHHUBEPCATBLHOTO MHIUKATOpA, pEeaKluu
HMOHHOTO0 OOMeEHa), MpOBEJICHHE MPAaKTUYeCKOH paboThl «BnusHUe pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKIUI.

PacuérHble 3anaum.

Pacu€rbl mo ypaBHEHUSAM XUMHUYECKUX PEAKIIU, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannueckas xumus
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Hemeramnbl. Ilonoxxkenne HemetraioB B Ilepuogumyeckoil cucTeMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTeHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUH).

[IpruMmeHeHne BaxKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnsl. Ilonoxenue merainos B [leppuogudeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obiiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUH DS HampsHKeHUH
METaJIOB.

XUMHYECKHE CBOWCTBA BAXKHEUIMX METAJUIOB (HATpHM, KaJIMuid, KajablMHd, MAarHuu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO6mme cocoObI MoTyYeHHsI MeTaJUIOB. [I[puMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3yYEHUs BEUIECTB WU MX MPEBPALICHUN: H3Y4YECHHE
KOJUIEKIIMA «MeTaJutbl U CIUIaBbI», OOpPa3IOB HEMETAJUIOB, PEIICHHUE SKCIePUMEHTAITBHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JICMOHCTPALMOHHBIX M  JAaOOPAaTOPHBIX  OMBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYed, KauyeCTBEHHBIC
peaknuu Ha KAaTHUOHBl METaJlIOB), MPOBEIEHHE MPaKTHUecKoi paboTel  «Perienue
HKCIIEPUMEHTAJIBHBIX 3aa4 110 Teme «MeTaibi».

PacuérHrble 3amaumn.

Pacuérel maccel BemecTBa WiM 00bEMa ra3oB MO HM3BECTHOMY KOJHYECTBY BEIICCTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMH BEILIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUs U )KU3Hb

Ponps xuMuu B o6ecriedeHIN SKOJIOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHATHE O HayuyHBIX METOJAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuii.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIHUIAX [POMBIIUICHHOTO TOJYyYeHHUs
BOKHENIIMX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl i SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI00OpEHUS.

XuMHST U 3]I0POBBE YEJIOBEKA: MpPaBWJIA HUCIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaTosB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMs MPEnapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3zanius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIeH M HEOPraHUYEeCKOW XMUMHUU B
11 xmacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIsI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0mue ecTecTBeHHO-Hay4YHbIE MOHSTHS: HAy4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHajgu3,  CHHTE3,  Kiaccuukamusi,  TEPUOAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3HUECCKUE BETUYHHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.
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['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBIILIEHHOCTD, METaJLTyprus, MIPOU3BOICTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO03SIIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[penapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAaliOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUHU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3VYJIbTATHI

®dI'OC COO ycranaBiMBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABIISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B coOTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaXKJAHCKOW HAECHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPaAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromMXcs PYyKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TIPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TrpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH U TpaBWJIaMU TOBEICHHS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OMbITAa TIO3HABATENIbHOM M TPAKTHUECKOH MAESITENbHOCTH OOy4alouuxcs 10 pealu3aluu
IPUHSTHIX B OOIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaxk1aHCKOTO BOCTIMTAHUS:

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

IPEJICTABICHNUSI O COLMAIBbHBIX HOpPMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBHI IPYTUX
MIPY aHAJIKM3€ Pa3IMYHBIX BHJIOB YUYEOHOU IEATEeIbHOCTH;

2) naTpUOTHYECKOTr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUU;

YBOXCHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTHIKEHUS HAyKH €CTh pPe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYyYE€HUH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPETOBBIX TOCTUKECHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUH;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:
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HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHHS;

CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMHU, U
NPUHUMATh OCO3HAaHHBIC PEIICHHs, OPUEHTUPYSICh Ha MOpPAIbHO-HPABCTBEHHBIC HOPMBI M
[IEHHOCTH;

TOTOBHOCTH OLICHMBaTh CBOE IOBEJCHHWE W IOCTYIKH CBOMX TOBAapHIIEH C IO3UIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCJIEACTBUN ITUX MTOCTYIKOB;

4) dopMupoBaHUs KYIbTYPHI 310POBBSI:

NOHMMaHMUA LEHHOCTEeH 310pOoBOro u Oe3omacHoro oOpas3a JXU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cOOIIO/IeHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHusi ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOMN
KHM3HU ¥ B TPYZOBOU JEATEIBHOCTH;

NOHMMAaHHUS [EHHOCTH TIPaBWJI WHAWBUAYAIBHOTO W KOJUIGKTHBHOTO O€30MacHOTO
HIOBE/ICHUSI B CHUTYaIMSIX, YTPOKAIOIIUX 37I0POBBIO U JKU3HU JIFOJICH;

OCO3HAHMSI TOCIEACTBUI M HENPUSATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJICHUS alKOTOJIs,
HApKOTUKOB, KypeHUs);

5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIbCKOM AEATENLHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4YacTHE B PEUICHUW MPAKTUYECKUX 3a7ad COLUAIBHON
HaIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3y4YeHHUIO Tpodeccuii pa3IMyHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHHUI 110 XHUMUH;

YBaXEHUS K TPYLY, JIIOJSM Tpy/Ja U pe3yabTaTaM TPYJOBOH JAeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPASKTOPHH OOpa30BaHMA,
Oyaymelt mpodeccuu U pealn3aluu COOCTBEHHBIX *KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) 5KOJIOIMYECKOT0 BOCITUTAHUS:

HKOJIOTHYECKH IIE€I€CO00pa3HOT0 OTHOIICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHHS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKHX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpelibl;

0CO3HAHMSI HEOOXOIMMOCTH HCIOIB30BAHUS JTOCTHIKEHUN XUMHH JIJISI PEIICHHsI BOTIPOCOB
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOTO HETIPHUATHUS NEHCTBUH, MPUHOCAIINX BpPEA OKpYKAIOMIeW NMPUPOIHOW Ccpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKON KYJIbTYpHl, ONbBITA
NEeSITETPHOCTH ~ OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMMH B
MI03HABATEIbHOM, KOMMYHUKATUBHOMN M COIIMATIBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHBOCTOSTH HICOJIOTHH XeMO(POOHH;

7) IEHHOCTH HayYHOT'O MO3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

NMOHMMaHHs CHeNU(UKA XUMHH KaK HayKH, OCO3HaHHA e€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LEJIOCTHOTO MPECTaBICHUs 00 OKpYyKaloleM
MHUpE KaK O €IWHCTBE NPUPOIBl M 4YeJOBEKa, B MO3HAHWU TPUPOIHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHS;
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yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHH JJIS COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOW POJIM B CO3AaHUU HOBOM 0a3bl MaTepUabHOM
KYJIbTYpbI, PEIIEHUH TI00ANbHBIX MPO0JIeM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOI,
OHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30macHOCTH, B PAa3BUTHHU MEIHMIIMHBL,
o0ecreueHny yCIOBUM yCIIEUTHOTO TPyAa U SKOJIOTHYECKU KOMGOPTHOM KU3HU KaXKJIOTO 4ieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJOB IIO3HAaHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJB30BATh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS 1e7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C LEJbIO MTOYYEHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUA ISl pELICHUs IpoOieM
B PEAIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJYYCHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KH3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMyHbIX cdepax mpodeccnoHamTbHON
JIeATEIBbHOCTH.

METAITPEAMETHBIE PE3VYJIbTATHI

MetanpeameTHble pe3yNbTaThl OCBOCHUS y4deOHOro mpeamera «XUMHUS» Ha YpOBHE
CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIONMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXnpenMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeIOBaHNE, HAaOII0AeHUE, U3MEPEHNE, SKCIIEPUMEHT U JIpYTHe);

YHHUBEpCaJbHble  y4yeOHble  JIEHCTBUS (mo3HaBaTeNbHbIE, KOMMYHUKATHUBHEIE,
peryisaTuBHbIE), oOecneunBaronie (opMHUpOBaHME (PYHKLIMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh ~ OOYYalOLIUXCS  HUCMOJb30BaTh  OCBOEHHBIE  MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysnbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JIEUCTBUSMU.

OBnazeHre yHUBEpPCAIbHBIMU Y4EOHBIMH ITO3HABATEIbHBIMU JCHCTBUSIMMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNaTh LEIH JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHUKEHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICNATH
XapakTepHble TMPU3HAKKM TOHATHUM M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME NOHATHUS ISl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

yCTaHaBIMBATh TPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;
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CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHuYecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpUd pPELHICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbIE MOJEJbHbIE NPEICTaBICHUSI
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a30Bbl€ UCCIIEIOBATEIbCKUE ICHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS,

BJIAJICTh HABBIKAMHM CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M TPOBEICHHS YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IPOIECcCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/IOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [TO3HAHUS.

3) pabota ¢ uHpopMaIUEii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIOMYJIsIpHAsS
JauTepaTtypa XHMHYECKOTO COJEp)KaHus, CIpaBOYHbE IOco0OMs, pecypcbl VHTepHera),
AHAIM3UPOBATh HHPOPMAIIUIO PA3INYHBIX BUIOB U (POPM MPECTABICHNUS;

(dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh pazIMYHbIE METOJbl NpH IOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1JIs BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMABHYIO (OpMY HpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMalre: IPUMEHSATh MEXIIPEAMETHbIE 3HAKU M CUMBOJIbI, JOPMYJIbl, aO0OpeBUATYpHI;

UCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JIEUCTBUSMU:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh UJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHHUS OTHOCHUTEIBHO BBIIOJHEHUS
IPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IMpE3EHTAlMeil pe3yabTaTOB MO3HABATEIbHOM AESITETbHOCTH, IMOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MpPaKTUUYEeCKOH paboOThl IO HCCIEJOBAHUIO CBOMCTB H3Y4aeMbIX BEIIECTB,
peanu3alu y4eOHOro mpoekTa U (OpMYIMPOBATH BBIBOJBI 0 pPE3yJbTaTaM NPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OBnazeHne yHUBEPCAIBHBIMU PETYJISITUBHBIMU JCHCTBUSMMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATENbHYIO AESTEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBIMOJHEHUHM Y4EOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX PEelICHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUYECKUX PEAKLIUAX.
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[MPEJIMETHBIE PE3YJIbTATbBI

10 KJITACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHrnyecKasi XUMHUSD OTPaKaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUH O XUMHYECKOH COCTaBJISIONICH €CTeCTBEHHO -
HAYYHOH KapTHHBI MUpA, POJIM XWMHUHU B TIO3HAHWH SIBJICHUH HPHPOIBI, B (HOPMHPOBAHUU
MBIIUICHUSI W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pelIeHusT TPAKTUYECKUX 3aa4 M OKOJOTHYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOM cpeie;

BJIaJICHUEC CUCTEMOH XWUMHUYECKUX 3HAHWH, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIINE
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
AJNIEKTPOOTPHUIIATEIBHOCTh, XWUMHUECKasi CBsI3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHAs Macca, MOJSAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paauKai, H30MEpHUs, U30MEPbl, TOMOJOTHUYSCKHI Ppsijl, TOMOJIOTH,
YIIIEBOAOPOMABI, KUCIOPOA M a30TCOJIEPIKAIIUE COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BRICOKOMOJICKYJISIPHBIC COCIMHEHUS ); TEOPUU M 3aKOHBI (TEOPHUSI CTPOCHUSI OPTaHUYECKUX
BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3bIK XUMHH, MHPOBO33PECHYCCKUE 3HAHUS, JISKAIIME B OCHOBE NMOHMMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOJIOTUIECKUE CBEJCHHS O CBOIMCTBAX,
COCTaBe, MOJYYCHUH U 0€301IaCHOM UCIIOIh30BAHNU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKOM JIeATEITHHOCTH YEIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUI1 BBISBIIATh XapaKTCPHbBIC MMPU3HAKK MOHATUH, yCTaHABINBATh
WX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE TIOHATHS ITPH OMMCAHUH COCTaBa, CTPOCHUS U
NPEBPAICHU OPraHUYECKUX COCITMHCHH;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHO) (HOPMYNl OPraHUYECKUX BEIIECTB
U YpaBHCHUU XUMHUYECKHX pPEaKIMid, U3TOTABIIMBATH MO MOJICKYJ OPTaHUYECKHX BEIISCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAICKHOCTh U3YYEHHBIX OPTaHUICCKUX
BEIIECTB 10 HX COCTaBYy W CTPOEHHUIO K OMNpeAenEéHHOMY KJacCcy/Tpynmne COeIUuHEeHUN
(YrIeBoOpoOdbl, KHCIOPOI W a30TCOJEpPXKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cucTtematnueckoil Homenknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTMCIHHBIX OPTaHMYECKHX BEIISCTB (ITHJICH, MPOIHJICH,
aleTUIIeH, STWICHIJIUKONb, TIUIEpUH, (eHoMN, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMEHHSI OIPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPHMEHSATH TOJOXKEHHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemecTB A. M. byriepoBa mist 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHS MacChl BEIIECCTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH Pa3TUIHBIX KIIACCOB OPraHUYECKHX BEIISCTB
(MeraH, 3TaH, OTWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHsodn,
METaHOJ, dTaHOJ, YTHJICHTJINKOb, TIUIEPHH, (EHOJ, alleTalIbJICTHI, MypaBbHHAS W YKCYCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHAasi KHCIIOTa), WLTIOCTPHUPOBATH
TCHETHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX pPEaKIUd C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;
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c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPBS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI HMX MEpPepabOTKH M MPAKTUYECKOE NPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOAWTH BBIYUCICHHUS I10 XUMHYECKUM YPaBHEHUSM
(Macchl, 00bE€Ma, KOJNIMYECTBA HMCXOJHOIO BEIIECTBA MU NPOAYKTAa PEAKIUU MO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NIPOIYKTOB pEaKLUn);

c(hOpMUPOBAHHOCTh YMEHHI BJIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOI'O
[IO3HAHMS, MCIONb3YEMbIX B XHMUU HpPU H3YYEHHM BEIIECTB U XUMUYECKUX SIBICHUMN
(HaOmrofieHue, U3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIUTs IPUHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIIECTBAMHU U MX MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMECHHI COOJIO/IATh MpaBUiIa MOJb30BAHUS XUMHUYECKOW TOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU 110 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB IPU HAarpeBaHUU, NOJYyYEHUE ATHIECHA U U3YYEHHE €Tro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OpPraHMYeCKUX BEIIECTB, JeHaTypanus OeJIKOoB Ipu
HarpeBaHUM, IBETHBIC PEAKIMU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpalleHUuHU C BEIIeCTBAMU U JIaDOpaTOPHBIM OO0OPYIOBAHUEM, MPEICTABIATH PE3yIbTAThI
XUMHYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHWH COOTBETCTBYIOIIMX pEAKIUN u
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nundopmanmu, UHTEpHET U ApYrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpY’Karolled MpUPOJHOM cpesbl, 0CO3HaBaTh OMACHOCTh BO3/CHCTBHS Ha >KMBBIE OPTaHU3MBbI
OTpeNIeNIEHHBIX OpPraHUYeCKUX BelecTB, MOHMMAas cMblca mnokasatens [IJK, moscHsATh Ha
npuMepax crocoObl YMEHBLICHHUS U MPEJOTBPAIICHHS UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIsl 0Oy4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIENbIX W CJIA0OBUIAIIMX OOYyYarolIuXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.
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I[MPEAMETHBIE PE3YJIbTATBI
11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas XHMHEs
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJU XMMHUU B IO3HAHUM SBJICHUN NPUPOABI, B (OPMUPOBAHUU
MBIIUICHUST W KYJAbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJJIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XWMHMYECKHX  pEeaklMil, pacTBOpP, AIIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON nauccoumanuu, nepuoaunueckuid 3akoH JI. W. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS 3HEPrUU MPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJMYECKHH S3bIK XUMHH, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUECKUX SBJICHHH,
(akToJIOrMYeCKre CBEJCHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC NMPU3HAKK MOHSATHH, YCTaHABINBATh
UX B3aMMOCBS3b, HUCIIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMM HEOPTaHUYECKHX
BEILECTB U UX IPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTaBIICHUS
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbIid Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, Tali€Has HW3BECTh, HErameéHas HM3BECTh, MHUTHEBAS COMA, MUPUT M
Apyrue);

c(hOopMUPOBAHHOCTh YMEHUM ONPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJIJINYeCcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJIHBIX
pPacTBOpaxX HEOPraHWYECKUX COEANHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIIe coeuHEeHUN (IpOoCThie BElecTBa — METAJUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTepHBIE TUAPOKCUBI, COJTH);

c(OpMUPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICI IEPUOJMYECKOT0 3aKOHA
J. W. MenneneeBa W JIEMOHCTPHUPOBATH €ro CHUCTEMATHU3UPYIONIYIO, OOBSACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh dOJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 3J1eMEHTOB 1—4 neprnonoB [leproanyeckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB
1. U. MeHnneneeBa, UCIONb3Ys MOHATHS «S-, P-, J-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETHUCCKHUE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XHMHUYECKHX DSJEMEHTOB M WX
COCIMHEHUH 110 IepuoaaMm U rpymnmnaMm [lepuoandeckoi CUCTEMBI XUMUUYECKUX JIEMEHTOB
J. . Menneneena;
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c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYILECTBOBAaHUE
FEHETUYECKON CBSI3M MEXKJYy HEOPraHWYeCKHMMH BEIeCTBAMU C IIOMOIIbIO ypPaBHEHMI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATH XUMHUUYECKHE PEAKIUU IO Pa3InYHbIM
OpuU3HakKaM (YUCIy W COCTaBy pEarupyromux BeIIECTB, TEIUIOBOMY 3G (eKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKILIUU, YIAaCTHIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJTHBIC
U COKpallEHHbIE YPaBHEHUS peaklUii MOHHOTO OOMEHa, YUMTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTh OINBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OanaHca ATHX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI O0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3jelcTBus (npunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XHUMHUYECKHE TIPOIECCHI, JEKallhue B
OCHOBE NPOMBIIIUIEHHOTO TOJYYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a TakkKe cPOpPMHUPOBAHHOCTh
IpeCcTaBiIeHud 00 OOIMX HAy4YHBIX MPUHILHUIAX U SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCICHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUM Ta30B INMPU XHUMHUYECKHUX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEILIECTB, TEIJIOBOro 3(dekra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKILHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIBHOI'O MHIMKATOPA, BIUSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklWd HOHHOro oOMEHa, KaueCTBEHHbIE peakluy Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCHEPUMEHTAIbHbBIX
3agau no TtemMaM «Metamnel» u «Hemeramibl») B COOTBETCTBUM C NPaBUJIAMU TEXHUKHU
0€30M1acCHOCTH MPH O0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIHX
peakuuii 1 GopMyTUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMAILHIO,
MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHMKauuu, VHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTWYECKH IIeJIeCO00Pa3HOTro
MOBE/EHNA B OBITY M TPYAOBOM [EATENbHOCTH B LEISIX COXPAHEHMs] CBOEro 3/I0pOBbI U
OKpYXKarollled NPUPOJHON Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
ornpeAeNEéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIECHUS X BPEIHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;



20

JUId O0Yy4arolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUId  cHenbIX M caaboBUIAIIMX OOyYaroIUMXCs: YMEHHME MHCIOIb30BaTh peibedHO-
TOYCUHYIO cHucTeMy obOo3Hayenuid JI. bBpaiing pansg  3amucw XUMUYECKUX  (OpMYIL.
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TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

KosmuecTBo 4acoB ONEKTPOHHBIE
No HanmenoBanue pasneioB u TeM 0ODA3OBATEIE HELE
/o TPOrpaMMBI Bcero  K.P. IL.P. P
pecypcbl
Paznen 1. TeopeTnueckue OCHOBBI OPraHUYECKON XUMUK
[Ipenmer OpraHMYECKOW XUMHH.
Teopust cTpoeHHUs] OPraHMYECKHUX bubnuoreka [HOK
11 . 3 .
COCTMHEHUI https://myschool.edu.ru/
A. M. bytiepoBa
Htoro no pazneny 3
Paznen 2. YraneBogopoasl
21 [IpenenbHble  yriaeBoAoOpoabl - 2 bubmmoteka [HOK
' aJIKaHbI https://myschool.edu.ru/
29 HenpenenbHpie  yrieBomopoabl: 6 1 bubnuoreka LHOK
' AJIKEHBI, aJIKaJIMEHBI, AJIKHHEI https://myschool.edu.ru/
bubnuoreka HOK
2.3 ApoMaTudeckue yrieBoa0poIbl 2 https://myschool.edu.ru/
)4 [Tpuponansie UCTOYHUKU ; . BuGmiorexa LIOK
' YIJIEBOZIOPOJIOB 1 HX MepepaboTka https://myschool.edu.ru/
Hroro no paszneny 13

Paznen 3. Kucnopopconepskaiine opraHiuecKie COeTMHEHUS

bubmnoreka [HOK

ot Crmpter. Oeron 3 https://myschool.edu.ru/

32 AJbaeruasl. Kap6oHoBsie 7 1 Bbubnuoreka HOK

' KuCIOThL. CloKHBIE dDUPBI https://myschool.edu.ru/

bubnuoreka HOK

3.3 YTICBOMEI 3 1 https://myschool.edu.ru/
Hroro 1o pasuery 13

Pazgen 4, ASOTCOIle)KaH_II/IC OpTraHU4YCCKUC COCANHCHUA

4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 3

bubnuorexa [HOK
https://myschool.edu.ru/

Hroro o pasneny 3

Paznen 5. BEICOKOMOJIEKYTISIPHBIE COEUHEHUS

5.1 IInactmaccel. Kayuyku. Boiokna 2

bubnuorexa [HOK
https://myschool.edu.ru/

Wroro no pazueny 2

OO11ee KOIMYECTBO YaCOB MO IIPOrpamMme 34 2 2
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TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Ne i/t | HaumenoBanme pasznenoB u teM | KonndectBo yacoB ONEKTPOHHBIE
MPOTPaMMBI Bcero K.P. I1.P. oOpasoBartebHbIC
pecypcbl
Paznen 1. TeopeTnueckue OCHOBbI XUMHUH
1.1 Crpoenue aToMOB. | 3 bubnuotexa HOK
[Mepuonnueckuii 3aKOH u https://myschool.edu.ru/
Ilepronnueckas CHCTEMA
XUMHYECKHUX DIIEMEHTOB
. . MennieneeBa
1.2 Crpoenue Bemiecrsa. | 4 Bubianoreka LHOK
Muoroo6pasue BeliecTB https://myschool.edu.ru/
1.3 XUMHYECKUE PeaKUU 6 1 1 bubnmoreka HOK
https://myschool.edu.ru/
Hroro o pazneny 13
Paznen 2. Heopranuueckast Xumus
2.1 Mertabl 6 1 bubmmorexa HOK
https://myschool.edu.ru/
2.2 Hewmeramsr 9 1 1 bubnuoreka HOK
https://myschool.edu.ru/
2.3 Cas13b HEOPraHUYECKUX u|2 bubnuoreka HOK
OpPraHUYEeCKHUX BEIICCTB https://myschool.edu.ru/
Hroro no pazneny 17
Pazgen 3. Xumus u )Ku3Hb
3.1 XuMUS ¥ )KU3Hb 4 bubmmorexa HOK
https://myschool.edu.ru/
Htoro no pazneny 4
OO11ee KOIMYECTBO YacoB O porpamMMe | 34 2 3
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CUCTEMA OIIEHKH YUYEBHBIX JOCTHXXEHUI
JlJ1 yCTHBIX OTBETOB OIIPEIENISIOTCS CIEAYIOIUE KPUTEPUU OLICHOK:

OtMmetka «5»:

e OTBET IOJHBIM M IPABWIbHBIM HA OCHOBAaHWU H3Y4YEHHBIX TEOPUH; - MaTepuall
U3JIO)KEH B OIpEIeJIeHHON JIOTUYECKOW I0C/Ie0BATEIbHOCTH, JUTepaTypHBIM
SI3BIKOM;

® OTBET CAaMOCTOSITEIbHBIN. CuCcTEeMaTHYeCKast IEMOHCTpaIUsl TPaBUIIbHBIX OTBETOB.

OtMmetka «4»:

® OTBET MOJHBIN U MPABUIbHBIA HA CHOBAHUU U3YUYEHHBIX TEOPHIl;

e MarepHall U3JI0KEH B OMPENICICHHON JIOTUYECKOU MOCIe0BaTEeIbHOCTH, MPU 3TOM
JOTYIIEHBI JIBE-TPU HECYIIECTBEHHBIC OIIMOKH, MCIIPABICHHBIC MO TPeOOBAHUIO
YUUTES.

OtMmetka «3»:

e OTBET IMOJHBIA, HO TpPU ITOM JOIMYIICHA CYIIECTBEHHAs OIIMOKA WJIH OTBET

HETOJIHBIM, HECBSA3HBIN.
OtMmetka «2»:

® TpU OTBETE OOHAPYXKEHO HEMOHMMAHUE YYalIUMCS OCHOBHOTO COJIEpKaHUS
y4eOHOro Marepuasa WiH JOMYIIEHbI CYIIECTBEHHBIE OITMOKU, KOTOPHIE YUaIIUNUCS
HE MOXET HCHPAaBUTh MPU HABOASAIIMX BOMPOCAX YUYUTENd WIU YaCTUYHO
UCIIPaBJIsieT HE3HAUNUTEIbHBIE.

OreHka SKCIepUMEHTAIbHBIX YMEHUI, Ta00PATOPHBIX U MPAKTHYECKUX PadoT.
OlieHKa CTaBUTCS Ha OCHOBAaHUHM HAOJIIOICHUS 32 yYalIUMUCS U MUChbMEHHOTO OTYEeTa
3a padory.

OtmeTtka «5»:

e paloTa BBHIMOJHEHA MOJHOCTHIO W MPABWIBHO, C/IETAHbI MPABHIbHBIC HAOIIOACHUS
Y BBIBOJIBL;

® OKCIIEPUMEHT OCYIIECTBIICH MO IJIaHYy C Y4€TOM TEXHUKU 0€30MacHOCTU U MPaBUI
paboTHI ¢ BEIIECTBAMU U 000PYI0BAHUEM;

® TIPOSBIICHBl OPTraHU3AIMOHHO - TPYAOBBIE YMEHHS, MOJIECPKUBAIOTCS YHCTOTA
pabodero MecTa M MOPsIOK (Ha CTOJIe, IKOHOMHO HUCIIOJIb3YIOTCSA PEAKTHBBI);

® cucTeMaTHYeCKOe MPaBUILHOE BBHITTOIHEHUE Ta00PATOPHBIX PadoT.

OtMmetka «4»:

e paboTa BBINIOJTHEHA MPABUIILHO, CETaHbl IPABUIIHHBIC HAOIIOACHHUS U BBIBOJBI, HO
Ipd  3TOM  DKCIHEPUMEHT TMPOBEAEH HE TMOJHOCTbIO WM  JOIMYLIEHBI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BEIeCTBaMU U 000pyI0BaHUEM.

OtMmetka «3»:

e paboTa BHIMOJHEHA MPABWIHHO HE MEHEe YeM HAINOJOBHUHY WM JOMYyIIeHa
CYyILIIECTBEHHasl OIIMOKa B XOJI€ 3KCIIEpUMEHTa B OOBSICHEHMU, B OGOPMICHUU
paboThl, B COOIOICHUN TIPABHII TEXHUKH 0€30MaCHOCTH Ha paboTe ¢ BEeUIECTBAMH U
000pyI0BaHWEM, KOTOPAsi HCTIPABIISIETCS TIO TPEOOBAHUIO YUUTETIS.

OtMmetka «2»:

e JomymieHbl ABe (M Ooiiee) CYIIECTBEHHBbIE OMIMOKA B XOJ€ AKCIEPUMEHTa, B
0o0BsicHEeHUH, B OQOPMIIEHMH pabOThl, B COONIOACHUM TMPABUI TEXHUKH
0e30MmacHOCTH Mpu padoTe ¢ BelecTBaMH M 000pyI0BaHHEM, KOTOpPbIE yJalluhcs
YaCTUYHO MOKET UCIIPABHUTH 110 TPEOOBAHUIO YUUTEINS;
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e paloTa BBHIIOJIHEHA YaCTUYHO, Y YYalllerocs IJI0OXO Pa3BUThI SKCIEPUMEHTAIbHbBIC
YMEHHUS.
OueHka yMEHHM peraTh pacueTHbIC 3aa4n
OtMmeTKa «5»:
® B JIOTHYECKOM pAaCCYy)KJICHHMM U pCEIIEHHH HEeT OIMOOK, 3ajaya perieHa
parroHaIbHBIM CIIOCOO0M;
® CHCTEMaTHYECKOE MPABUIHLHOE PEIICHUE PACUETHBIX 3a/1a4;
OtMmeTKa «4»:
® B JIOTMYECKOM PACCYKJICHHUHM M PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelieHa HEpalMOHAIBHBIM  CIOCOOOM, WJIM JIONMYIIEHO He Ooyiee JBYX
HECYIIECTBCHHBIX OIIHOOK.
OtMmeTKa «3»:
® B JIOTMYECKOM pPAaCCYXICHMM HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIIeHa
CyIlIECTBEHHAs OMMUOKAa B MATEMAaTHYECKUX pacUeTax.
OTMeTKa «2»:
® 1MEEeTCsl CYIIECTBEHHbIE OLIMOKH B JIOTHYECKOM PACCYXJACHUM W B PELICHUH.
OTCYTCTBHE OTBETA Ha 3a/IaHHE.
OlLleHKa MTUChMEHHBIX KOHTPOJIBHBIX pabOT
OtmeTka «5»:
® OTBET MOJHBIM U PABWIBHBIN,
® CHCTEMaTHYECKOE MPaBUIHLHOE PEIICHUE KOHTPOJIbHBIX PaboT.
OtMmeTKa «4»:
® OTBET HEMOJHBIN WK JOMYIIEHO He Oosee IBYX HECYIIECTBEHHBIX OITHOOK.
Otmetka «3»:
e pa0oTa BBIMOJHEHA HE MEHEE YeM HaIlOJIOBHHY, JOIYIIEHA OJHA CYIEeCTBEHHAs
omuOKa ¥ MPU 3TOM JIBE-TPU HECYIIIECTBEHHBIE.
OTMeTKa «2»:
e paboTa BBHINIOJHEHA MEHBIIE YEeM HaMOJOBUHY WU COJCPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIMMOOK.
e paboTa HE BBHIMOJIHEHA.
OreHka TecToBbIX paboT
[Ipu olleHMBAaHWY TECTOB UCIIOJIB3YETCS CIEAYIOIIas IIKaia

«5» - 90 — 100 %; «3» - 50 — 69 %;
«4» - 70— 89 %); «2»-0-49 %
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

OBA3ATEJIbHBIE YYEGHBIE MATEPHUAJIBI JIJIS1 YUHEHUKA

Xumus, 10 knace/ I'abpuensa O.C., Octpoymos W.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «lIpocsemnienney, 2022
Xumus, 11 knace/ I'abpuensa O.C., Octpoymo WN.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBO «lIpocsemnienney, 2022

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJIA

1. M.IO.I'opkoBenko. [Toypounsie pazpadotrku o xumun. 10 ximacc. Mocksa. «Bakoy». 2011 r.
(B moMot11ib HIKOJILHOMY YUUTEINIO).

2. AM.Paneuxuit. Xumus. unakruueckuit matepuain. 10-11 kmaccsl. MockBa «IIpocBenienue.
2011 r. (ITocobue g yaurenei).

3. A.YO.lo6potun. Xumms. KontpomsHbie paboThl B HOBOM (opmare. 10 kmacc. Mockaa.
«nrennext-Lentpy». 2011 r.

4. B.H.lopoubkun. Xumusa. COOpHUK oNMMIUAAHBIX 3a1a4. «Jlernon». Poctos-Ha-/lony. 2011
r. (LIkoIbHBINM U MYHUIIUTIATBHBIE ITAIIbI).

5. H.H.I'apa, H.M.I'abpyceBa «Xumusi», 3amauouk ¢ «momomHukom», 10 — 11 xmace, usm.
«IIpocsemenue» Mocksa, 2009 roa. (Ilocobue st yaammxcs)

[MNU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU UHTEPHET

bubmuoreka IIOK https://myschool.edu.ru
Ba6-caiit «Equnas komnekius iudpoBbIX 00pa3oBaTeIbHBIX PECYPCOBY,
URL.: http://school- colltctijn.edu
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