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INIOACHUTEJ/IBHASA 3AIIMCKA

Pabouast mporpamma 1o yuebHOMY TipeaiMeTy «Xumwsi» (06a30BbIii ypoBeHb) (TipeZiMeTHasi 00J/1aCTh
«EcTecTBeHHO-HayuHble TpeAMeThbl») (Jajsiee COOTBETCTBEHHO — IIporpaMma IO XUMHM, XUMHs) B
COOTBeTCTBUM C (hefiepasbHOM paboueli TIporpaMMol 1o y4yeOHOMY mpeiMeTy «XHUMHUSI» W BK/IHOUAET
MOSICHUTE/IbHYIO 3alMCKy, cojiep)kKaHue oOyueHus], TylaHUpyeMble pe3y/bTaTbl OCBOEHHUsl MPOrpaMMbl 10
XUMUH, TeMaTUUeCcKoe TyIaHUpOBaHMe.

[MosicHuTeNbHAsE 3amMCcKa OTpakaeT oOlue Lend U 3alauyd U3yueHUs XHUMHUM, XapaKTepPUCTUKY
TICUXOJIOTUYECKUX TIPEAITIOCHIIOK K €€ M3yueHH0 00yJaroliMKICs, MeCTO B CTPYKType y4eOHOro riaHa, a
TakXke TOAXOJbl K OTOOPY co/ep)KaHWsl, K OIpejle/IeHHI0 TIJIaHUDYeMbIX pe3y/ibTaTOB U K CTPYKType
TeMaTU4YeCKOro MJIaHUpOBaHUsl.

Copepkanvie 00OyueHHsi pacKpbIBaeT cCoOjlep)KaTesibHble JIMHUM, KOTOpble TIpeAJiararTcs st
00s13aTeIbHOTO U3y4YeHUsl B KaXX/JOM Kjlacce Ha YPOBHe CcpeZiHero obiriero o6pa3oBaHusl.

[InaHupyeMble pe3y/bTaTbl OCBOEHHsI TIPOTpaMMbl TI0 XWUMWUM  BK/IOYAKOT  JIMUHOCTHBIE,
MeTarnpe/IMeTHbIe Pe3y/bTaThl 3a BeCh Teprof o0yueHHs1 Ha YpOBHe cpefHero obijero obpa3oBaHus, a
TaK)ke TpeJjMeTHbIe JOCTIKeHUs 00yuaroIlerocs 3a KaKjplii rosi 00yueHusl.

[lporpaMMa MO XUMHMM Ha YpPOBHe cpefiHero obOmjero o6pa3oBaHUs pa3paboTaHa Ha OCHOBe
TpebOBaHUII K pe3y/ibTaTaM OCBOEHHsI OCHOBHOW 0Opa3oBaTe/bHOM IporpamMMbl CpejHero o0iiero
obpa3oBanus, nipeactaBieHHbIx B @T'OC COO, ¢ yuérom KoHrenmy npemnojjaBaHust yueOHOTO TpeMeTa
«Xumusi» B o0Opa3oBaTeNbHbIX oOpraHusalusx Poccuiickodi ®efepaliy, peany3yrOIIUX OCHOBHbIE
oOpa3oBaresibHbIE TPOTPaMMBbI, 1 OCHOBHBIX TIOJI0’KeHUH (efiepanbHOM paboyeli MporpaMMbl BOCITUTAHHS.

OcHOBy T10/X0ZI0B K pa3paboTKe TporpaMMbl M0 XWMHUM, K ONpeZiesieHUI0 o0leil crpareruv
o0yueHWsI, BOCIIUTAHUSI U Pa3BUTHsI 00yJaroluxcsi cpeficTBaMu yuebHoro rpegmeta «Xumus» anas 10-11
K/JaccoB Ha 0a30BOM ypOBHe COCTaBWIM KOHIIeNTya/nbHble monoxkenus @roC COO o
B3aMMOOOYC/IOB/IEHHOCTH 1LieJiel, CO/lep)KaHusi, pe3y/abTaToB o00yueHWs ¥ TpeOOBaHMA K YPOBHIO
TO/ITOTOBKU BBIIMTYCKHUKOB.

B COOTBeTCTBUM C [JaHHBIMH TIOJIOXKEHUSIMU TIpOrpamMmMa 1o XUMuu (0a30BbIii ypPOBEeHb) Ha yPOBHE
cpefHero o61iero oopa3oBaHus:

. yCTaHaB/MBaeT o00s3aTenbHOe (MHBapUaHTHOE) TIpeIMETHOe COjiepKaHue, OrpesesiseT
KO/IMYeCTBeHHble ¥ KauyeCTBEHHbIE €ro XapaKTepUCTUKA Ha KaXAOM 3Tale U3yuyeHUs IipeMeTa,
rpeJyCMaTpyBaeT NPUHLMIBI CTPYKTYPUPOBAHHMSI COZepP)KaHUsl W pacripefie/ieHHsi ero IO Kjaccam,
OCHOBHBIM pasjiejiaM 1 TeMaM Kypca;

. [aéT TIpUMepHOoe pacripe/iesieHre yueOHBIX UacoB TI0 TeMaTHUeCKUM paszesiaM, peKOMeH/[yeT
MPUMEPHYI0 TI0C/Ie/]OBaTe/IbHOCTb U3y4yeHUs OT/eNbHbIX TeM Kypca C YuéTOM MeXIpeJMeTHbIX U
BHYTPHIIPEIMETHBIX CBSI3€M, JIOTMKHW yueOHOro Ipoljecca, BO3pacTHBIX ocobeHHOCTel obyuatormxcs 10-11
KJIaCCOB;

. JlaéT MeTOMYeCKyH WMHTepIpeTaluio Liejieil u3yueHus rpeMeTa Ha YPOBHE COBPeMEeHHbIX
TIPUOPHUTETOB B CUCTeMe CpeZiHero obiero oopa3oBaHUsl, COZlep>KaTe/IbHOW XapaKTePUCTHKY TIJIaHUPYeMbIX
pe3y/IbTaTOB OCBOEHHSI OCHOBHOW 00pa30BaTesbHOM TMpOrpaMMbl cpefgHero o0ujero o0pa3oBaHus
(JTMUHOCTHBIX, MeTarpeJIMeTHbIX, MPeJMeTHbIX), OCHOBHBIX BH/IOB yueOHO-1I03HaBaTeIbHOM /leATelbHOCTH
o0yyaroIrerocsi M0 OCBOEHUIO COJiep>KaHUs TpeAMeTa. I1o BceM Ha3BaHHBIM TIO3WLMSM B IIPOTPAMMeE T10
XUMHM CoO/IoZieHa TIPeeMCTBEHHOCTh C  (efiepasibHOM paboyeil TIpOrpaMMOM OCHOBHOTO 00iijero
oOpa3oBanus 110 xuMuH (77151 8—9 KmaccoB obpa3oBaTeTbHBIX OpraHM3alyii, 0a30BbIii YPOBEHb).

[lporpaMMa 1O XWMHWH SIBSIETCSI OPUEHTHUPOM [i/Isi COCTaBjieHWss pabouux TMporpamm, aBTOpPbI
KOTOPBIX MOTYT TMPeJJIOKUTh CBOW TMOJXOJ K CTPYKTYPHPOBaHMIO M TOC/Ie0BaTe/JbHOCTH H3yuYeHUs
yueOHOTO MaTepHuasa, a TakKKe CBOE BH/EHHWE OTHOCHUTEJIbHO BO3MOXXHOCTU BbIOODA BapUaTUBHOM
COCTaBJISAIONIEN COZiep>KaHUsI TIpeJjMeTa [IOTIOJIHUTEbHO K 00si3aTe/lbHOM (MHBApUAHTHOM) YacTH €ro
COJlep>KaHusl.

Xumnueckoe o0Opa3oBaHHWe, T0JydaeMOe BBIMTYCKHUKaMHU 001[e00pa3oBaTe/lbHONW OpraHU3aliyy,
SIBJISIETCSI HEOTheMJ/IEMOM UacTbi0 WX 00pa30BaHHOCTH U CIY)KUT 3aBepLIalIMM 3TalioM peanu3alyy Ha
COOTBETCTBYIOI[eM 0a30BOM YPOBHe K/TFOUEBBIX LIEHHOCTEeH, MPUCYIIUX LIeJIOCTHON CHCTeMe XUMHUYEeCKOTO
obpa3zoBanusi. KitoueBble 1IeHHOCTM KacarOTCs TIO3HAHWSI 3aKOHOB  TPHUPO/bI,  (OPMHUPOBAHUS
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MHUPOBO33peHusi U 001eil Ky/JbTypbl UesioBeKa, a TakKKe 3KOJIOTMuecKd OOOCHOBAHHOTO OTHOIIEHUs K
CBOEMY 37I0POBbIO U NIPUPOAHOMN cpefie. Peanu3syeTcss xuMuueckoe obpa3oBaHe 00yYaroIIMXCsl Ha YPOBHE
cpezsHero obinero obpa3oBaHMs CpeACTBaMM yueOHOTro mpegmera «XUMHUs», COZEP)KaHWe W TOCTPOeHHe
KOTOPOTO OIpejie/ieHbl B INpOrpamMMe IO XUMUK C YY6TOM CHeLU(pUKU HayKu XUMHM, e€ 3HaueHWs B
TMO3HaHWY TIPUPO/bl U B MaTepHaIbHOM >KM3HU OOIIeCTBa, a TAKXKe C YYETOM OOIIMX Ljesiel U MPUHLUIIOB,
XapaKTepH3yILUX COBPEMEHHOe COCTOsSIHMe CHUCTeMbl cpefHero obujero obpasoBanust B Poccuiickoit
Depepanyu.

[Tpu QopmupoBaHuM cojep)KaHUsl TpeaMeTa «XHMHS» YuTeHbl Cle[ylollie TIOJI0KEeHUs O
crieLju(prKe ¥ 3HaUeHWH HayKU XUMUU.

XWUMHsI KaK 371eMeHT CHUCTeMbl eCTeCTBeHHBIX HayK UrpaeT 0coOyr0 posib B CO3[aHHMU HOBOW 0asbl
MaTepyanbHOW KY/bTYPbl, BHOCUT CBOU BK/aJ B ()OPMHPOBaHHE paljMOHaJbHOIO HAYYHOI'O MBIILJIEHUS, B
CO3[jaHHe L[eJIOCTHOTO TIpeJCcTaBieHuss 00 OKpy’KarolleM MHpe KaK O e[MHCTBe TPUPOJbl M YesioBeKa,
KoTOopoe (hOpMHpYeTCsi B XMMMM Ha OCHOBe TOHMMaHHSl BEILleCTBEHHOIO COCTaBa OKPY’)KaloIllero MHpa,
OCO3HaHWs B3aMMOCBSI3M MEXJYy CTPOEHHEM BeIleCTB, MX CBOMCTBAMM ¥ BO3MOXXHBIMH 00JIaCcTIMH
TIpUMeHEeHUS.

CoBpemeHHass XMMMsS KaK HayKa CO3UJares/ibHas, HayKa BBICOKMX TeXHOJIOTMM HalpaB/jieHa Ha
pelleHre TJI00abHBIX TPOOJEM YCTOMUMBOTO pa3BUTHSI Ue/IOBEUECTBA — CHIPbEBOM, JHEPreTUYecKOw,
MULLEBOM, 3KOJIOTMYeCcKO 0e30mMacHOCTH M OXpaHbl 3710pOBbs. TeCHO B3aWMOJEWCTBYSI C APYTMMH
€CTeCTBeHHBIMA HayKaMH, XWMHSI CTajia HeOTbeMJIEMOM YacTbl0 MHUPOBOM KY/bTYPbl, HEO0OXOJUMBIM
yC/IOBHEM YCITELITHOTO TPY/ia U )KU3HU Ka)KZI0TO 4sleHa o01jecTBa.

B COOTBeTCTBUM C OOLIMMH LIeISIMU U TIPUHLMIIAMM CpeiHero o01jero oOpa3oBaHUs COZep>KaHUe
npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YpOBEHb M3yueHUs) OPUEHTHPOBAHO MPEeUMYIeCTBEHHO Ha
00ILeKy/IbTYPHYIO TIOATOTOBKY OOyYaroIuxcsi, HeoOXOAWUMYH WM /i BbIPAOOTKHM MHUPOBO33PEHUECKHX
OPUEHTHPOB, YCIIELTHOTO BK/IIOUEHHS B JKM3Hb COLMyMa, NPOJO/UKeHHsT 00pa3oBaHMSI B pa3/IMUHBIX
00s1acTsIx, He CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapnsiromiuMu  1ipeaiMeTa «XUMUsi» SIBMSTIOTCST 0a3oBble Kypchl — «OpraHuueckas XUMHUs» U
«OO011as 1 HeopraHuueckasl XMMHUs», OCHOBHBIM KOMITOHEHTOM COJIep>KaHHsI KOTOPBIX SIBJISFOTCSI OCHOBBI
0a30BOi HAyKH: CUCTeMa 3HAaHWM 110 HeOPraHWYeCKOW XUMHU (C BK/IFOUEHWEeM 3HaHWM M3 00L[el XUMUn) 1
opraHnyeckoi xumuu. dopmMHpOBaHKWe JAaHHOW CHUCTEMbl 3HAHWM TIPY WU3yuYeHWU TipeiMeTa obecrieunBaeT
BO3MO)KHOCTh PaCCMOTPEHUs BCero MHOrooOpasusi BeljeCTB Ha OCHOBe OOIIMX TMOHSATHH, 3aKOHOB U TEOPHI
XUMUH.

CTpyKTypa cofepkaHusi KypcoB — «Opranuueckass xumusi» U «OO1jasi 1 HeopraHuJyeckasi XuMHsI»
chopmHpoBaHa B MporpamMmme o XMMUM Ha OCHOBe CUCT@MHOTO TM0/[X0/ia K U3yuyeHHIo yueOHOro Matepuasa
u oOycroBieHa HMCTOpUYeCKd OOOCHOBAaHHBIM pa3sBUTHEM 3HAHWM Ha OMpeZeIéHHBIX TeOpeTUUYeCKUX
YPOBHSIX. B Kypce opraHnyeckold XMMHU BelleCTBa pacCMaTpHBAalOTCS Ha YPOBHe K/1aCCUYECKOW TeOpuM
CTPOEHUs] OpraHWYeCKMX COeJUHEeHWM, a TakKe Ha YPOBHE CTEePeOXMMHUYECKMX M 3JIeKTPOHHBIX
rpeJiCcTaB/ieHU 0 cTpoeHUM BelrlecTB. CBesileHUs1 00 M3yuaeMbIX B Kypce BellleCTBaX /alOTCs B Pa3BUTHUN —
OT YIJIEBOZOPOZIOB [I0 CJIOKHBIX OMOJIOTHUECKM aKTHUBHBIX COelMHeHHH. B Kypce opraHW4ecKOW XUMUH
MOJTy4aroT pa3BuUTHe C(HOPMUPOBaHHBIE Ha YPOBHE OCHOBHOTO 001liero o0Opa3oBaHUsi TepBOHAYaIbHbIE
TIpeJiCTaB/JeHUss 0 XUMHUUECKOW CBs3Y, K/IaCCHU(UKAL[MOHHBIX MPU3HAKaxX BeIlecTB, 3aBUCUMOCTU CBOWCTB
BeLL[eCTB OT UX CTPOEHUS], 0 XUMUUYECKOUN peakLvu.

B mpegmere «Xumus» 0a30BOro ypOBHSI pacCMaTpUBAeTCs HM3y4YeHHBII Ha YPOBHE OCHOBHOTO
o61ero obpa3oBaHuUs TeOpeTUYECKUH MaTepras U (PakToornyecKre CBeJieHUs O Bel[eCTBaX U XUMUUeCKOM
peakiun. Tak, B 4acTHOCTH, B Kypce «OO011iast 1 HeopraHudyeckasi XMMusi» 00yUaroLMCs TIPeJ0CTaBIsIeTCs
BO3MO)XHOCTh OCO3HAaTh 3HaueHWe MEePUOJUUECKOr0o 3aKOHa C OOIeTeOpeTHYeCKUX M MEeTOO0JIOTHUeCKUX
MO3ULUM, TIyO)Ke TIOHATh WMCTOPHUECKOe HW3MeHeHHe (YHKIMIM 3TOTO 3aKOHa — OT obOobmjarorieid 10
0OBSCHSIIOL[EH Y TTPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHMM O Ba)KHEWILIMX BeIleCTBaX, WX COCTaBe, CTPOEHWH, CBOMCTBax W
TpUMEHEeHNH, a TakKKe O XUMWYEeCKMX peakLUsX, MX CYILIHOCTM ¥ 3aKOHOMEDHOCTSIX MPOTeKaHWs
JonoyiHsgeTcs B Kypcax 10 m 11 KjnaccoB 3/1eMeHTaMU COZeprKaHusl, UMEKIIUMU KYJIbTYPOJIOTUUeCKUN U
TIPUK/IaJHOM XapakTep. JTH 3HAHHUS CTIOCOOCTBYIOT MMOHUMAHHUIO B3aUMOCBSI3U XUMHHU C IPYTUMH HayKaMH,
PacKphIBAalOT €€ poJb B TI03HABATE/NIbHOM W TPAKTUYECKOW [esTelIbHOCTH YesloBeKa, CII0OCOOCTBYIOT
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BOCITUTaHUIO YBa)KeHHUs K MPOL[eCCYy TBOPUECTBA B 00/1aCTH TEOPUH U TIPAKTUUYECKUX TIPUIOKEHUN XUMUH,
TIOMOT'al0T BBIITYCKHUKY OPUEHTHPOBAThCS B 00IIECTBEHHO M JIMUHOCTHO 3HAYMMBIX MPO0JIeMax, CBsI3aHHBIX
C XUMHeH, KpUTUUeCKA OCMBICTMBATh WH(GOPMALUIO U TPUMEHSTh €€ /ISl TIOTIO/IHeHUsI 3HAaHWH, PelIeHHs
MHTe/JIEKTYa/IbHbIX 1 KCIepUMeHTaIbHBIX MCC/eoBaTebCKux 3azad. CozepskaHue yueOHOTrO rpemeTa
«XUMHUsI» JIaHHOTO YPOBHSI HW3yueHUsT OPHUEHTUPOBAHO Ha (OpPMUpOBaHHME y  OOyYaroLMXCs
MHPOBO33DEeHUYECKOW OCHOBBI [l TIOHMMaHUs (PUI0COPCKUX HIel, TaKUX KaK: MaTepHajbHOe eJWHCTBO
HEOPraHW4ecKOro ¥ OpPraHuYecKoro MUpa, 00yC/IOB/IEHHOCTh CBOWCTB BEIECTB UX COCTaBOM U CTPOEHHUEM,
M03HaBaeMOCTh TIPUPO/JHBIX SIBJIEHHH TyTEM SKCIIepUMeHTa U DelleHHs MPOTUBOPEUHii MeXXy HOBBIMH
(dakTaMu M TeOpeTUYeCKUMU TPeANOCHUTKaMH, OCO3HaHWE pOM XUMHUU B DEIIeHUM HSKOJIOTMUYeCKUX
nipobrieM, a Takke rpobieM cOepeskeHNsI SHePreTHUeCKHUX PeCypCoB, ChIPhsi, CO3/jaHNsI HOBBIX TEXHOJIOTHH U
MaTepHaroB.

B mnnaHe pemieHus 3a7au BOCIWTAHUS, PasBUTUS U COLMANM3aluyd OOy4yarOLU[MXCsl TIPHUHSATHIE
MPOrpaMMO¥i 10 XUMUH TIOAXOABI K OTIPe/Ie/IEHUI0 COZIepKaHUs U TTOCTPOEHUs MpeMeTa MpelyCMaTpUBaloT
¢opmrpoBaHre y 00yuarOLUXCsl YHUBEPCANbHBIX YUeOHBbIX [eMCTBHM, UMeroIux 0a30Boe 3HaueHHe s
Pa3/MUHBIX BUZOB /IeSTeBbHOCTH: pelleHus MpobseM, TOWCKa, aHamM3a U 00paboTku WHQOpMaruy,
HEOOXOAWMBIX /il TIPUOOpeTeHHs OmbITa TPAKTUYeCKOW W HWCC/IeI0BATe/IbCKOW  [iesTeIbHOCTH,
3aHMMaloIIel BaXKHOe MeCTO B TIO3HAHUU XVMUH.

B mpakTuKe nipenofiaBaHusi XMMHUH KaK Ha YPOBHe OCHOBHOTO 0011jero 06pa3oBaHusl TaK U Ha yPOBHE
cpegHero obujero obpa3oBaHMs, TIPH OMpeJe/leHUH COJlep)KaTelbHON XapaKTepUCTUKHU Liesield H3yuyeHHs
rpeZiMeTa HarpaBJeHHeM I1ePBOCTeNIeHHOW 3HAaUMMOCTU TPAJHULIMOHHO NMPU3HAETCs (OpMHUpPOBaHHE OCHOB
XUMHUYECKON HayKH Kak 00/1acTh COBPEMEHHOTO eCTeCTBO3HAHWUSI, TPAKTUUECKOH AeATe/TbHOCTH YeloBeKa U
KaK O/IHOTO W3 KOMIIOHEHTOB MHPOBOM Ky/ibTypbl. C MeTOJMUeCcKOd TOUKM 3peHHsl TaKoW TOAXOJ K
OTpeZie/IeHHIO Liesieli U3yueHws TIpeIMeTa SIB/ISIeTCS BIIOJTHE OTpaB/IaHHbIM.

I'naBHBIMH Ie/IAMHU M3y4yeHus rpegMera «XUMUsi» Ha ypOBHe cpefHero obujero obpa3oBaHusi Ha
0a30BOM YpOBHE SIBIISIFOTCS:

o (hopMrpoBaHUe CHCTeMbl XMMUUECKUX 3HAHUH KaK BayKHeHIIleld COCTaB/IsAoLLel eCTeCTBeHHO-
HAy4YHOW KapTUHBI MHDPa, B OCHOBe KOTOPOH JieXKaT KJIFOueBble TMOHSATHs, (QyHJaMeHTa/bHbie 3aKOHBI U
TEOpUU XMMHH, OCBOEHHe $53blKa HayKW, yCBOEHHEe M TIOHMMaHWe CYyLIHOCTH JOCTYIHBIX 00001ieHui
MHMPOBO033DEHUYECKOT0 XapaKTepa, 03HaKOMJIeHHe C UCTOPHel X Pa3BUTHS U CTAaHOBJIEHUS;

. ¢dopMypoBaHre W pa3BUTHe IIpe[CTaBlIeHUI O HAyUHBIX METOZAX TI03HAHHS BeIIeCTB U
XUMHUYECKUX peakiui, HeoOXOJUMBIX /sl pUobpeTeHrs YMeHUH OPUEHTHPOBAThCS B MUDE BEILeCTB U
XVMUUECKHX SIBJIEHWH, UMEIOINX MeCTO B TIPUPO/ie, B IPAKTUUECKOM 1 MOBCeJHEBHOMW >KU3HM;

. pa3BUTHE YMEHUH U CIIOCOOOB /IesiTe/TbHOCTH, CBSI3aHHBIX C HAOJFO/IeHHEM U 00BsCHEHHEM
XMMHUUEeCKOT0 9KCIIepuMeHTa, Cob/roieHreM rpaBuI 6e30macHOro obpailjeHus C BeljeCTBaMH.

CogeprkaTtesibHasi XapaKTepUCTHKA Iiefied U 3ajjau WU3yueHWs rpeaMeTa B MPOTpaMMe IO XUMUHU
yTOUHEHa M CKODpPEeKTHpOBaHa B COOTBETCTBUM C HOBBIMH TIPHOPWUTETaMH B CHCTeMe CpejiHero obirero
obpasoBaHus. CerofHsi B TIpeNoJiaBaHUM XUMHUM B OOJIbIIEH CTereHW OTHAETCS TpeArouTeHre
MPAaKTHUeCKON KOMIIOHEeHTe COfiep)kaHusi OOydeHHs, OPHUeHTHPOBAaHHOW Ha TIO/ATOTOBKY BBITyCKHHKA
oroijeobpa3oBaTesibHOM  OpraHW3aLiy, Brafelomero He HabopoMm 3HaHHWH, a (YHKIMOHAIbHOM
IPaMOTHOCTBIO, TO €CThb CMOCo0aMU M YMEHHSIMM aKTWBHOTO TIO/yueHHsl 3HAHUM U TIPUMEHeHHWs UX B
peasibHOM >KU3HU [IJIs1 pellieHUsI IPaKTUUeCKUX 3azay.

B 3TOli CBSI3W MPU U3y4YEHUH TpefiMeTa «XUMHsS» AOMUHHMPYIOIee 3HaueHHe MPUOOpeTarT Takde
L|eJI1 ¥ 3@/]a4UH, KaK:

. azanTanys 00yJaroLUxcsi K yC/IOBUSIM TUHAMUYHO Pa3BUBAOIIerocsi Mupa, (opMupoBaHue
WUHTE/JIEKTya/lbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMoOOpa30BaHUIO,  COTPYJHUYECTRBY,
CaMOCTOSTe/IbHOMY TIPHHSATHIO IPaMOTHBIX pellleHWH B KOHKPETHBIX KU3HEHHBIX CHUTYaL[UsiX, CBS3aHHBIX C
BeIlleCTBaMH U UX MPUMEHEeHHEM;

. (opMrpoBaHre y 00y4aromuXxcsi KJF0UeBbIX HaBBIKOB (K/TFOUEBbIX KOMITETEHL[HI), IMEeIOIINX
yHUBepCa/lbHOe 3HaueHWe AJIs Pa3/IMuHBbIX BU/IOB JeATeJIbHOCTU: pelleHus TpobsieM, TIOMCKa, aHaiM3a |
ob6pabotku uHbOpMaru, HeoOXOAUMBIX AJisi TPUOOpPEeTeHHsl OMbITa [1esTeJIbHOCTH, KOTOpas 3aHWMaet
Ba)XHOE MECTO B T03HAHUM XUMHHU, a TaKXKe [Jis OLIEHKH C TO3ULMA 3KOJIOTHUecKod 0e30macHOCTH
XapakKTepa B/IWSHUS BEIL[eCTB M XMMHUYeCKHX TPOL[eCCOB Ha OPraHU3M ue/ioBeKa U TIPUPOJHYIO Cpefy;
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J pa3BUTHe TI03HABATe/NbHBIX WHTEPECOB, WHTE/IEKTya/lbHbIX M TBOPYECKUX CIOCOOHOCTEH
00yUaroImuXxcst: CrIOCOOHOCTH CaMOCTOSATEIbHO TIpHOOpeTaTh HOBBIE 3HAHUS 10 XWUMUK B COOTBETCTBUU C
JKU3HEHHBIMH TOTPeOHOCTSIMH, UCIIO/b30BaTh COBPeMeHHbIe UH(OPMAaLIMOHHBIE TEXHOJIOTUU AJIs TIOUCKa U
aHasm3a yueOHOM ¥ HayYHO-TIOMY/IIPHOW WH(MOPMALIUK XUMHUUECKOTO CO/IePyKaHMS;

J ¢opmMHupoBaHUe U pa3BUTHe Y 00yuaroIMXCs aCcCOLMAaTHBHOTO W JIOTUUECKOTO MBILIEeHUS,
HabJ/IroIaTeIbHOCTH, COOPAHHOCTH, AaKKYPaTHOCTH, KOTOPble OCOOEHHO HeoOXOAWMbBbI, B YaCTHOCTH, TIpU
T/ITAHUPOBAHUM U TIPOBEIEHUM XUMHUUEeCKOr0 IKCIIePUMEHTa;

o BOCIUTaHHWe y 00yuaromuxcst yOe)KAEHHOCTH B TYMaHUCTUYECKOM HAIrpaB/IeHHOCTH XUMUH,
€€ Ba)XHOW POJIM B PeIIeHUM TJI00aTbHBIX MPO0JeM palMoHaTBHOTO MPUPO/IONOJIb30BAHUS, TIOTIOTHEHUS
JHEepPreTHUeCKUX PeCypCOB M COXPAHEHUS TIPUPOJHOTO PaBHOBECHS, 0CO3HAHHUSI HeOOX0UMOCTH HGepeKHOTro
OTHOLLIEHUsI K TPUPO/ie U CBOEMY 3/l0POBbIO, a TaKKe MPUOOpeTeHus OIbITa UCTOIb30BaHUs TOTyYeHHBIX
3HaHWU [1J11 IPUHATHS TPaMOTHBIX pellieHrH B CUTYaLUsiX, CBSA3aHHbIX C XUMUUECKUMU SIBJIEHUSIMHU.

Ileniu W 3ajaud  u3yueHWs mpeAMeTa «XHUMHUS» TIOJyUYWIA TIOAPOOHYI0 METOJUUECKYHO
WMHTeprpeTanuio B paszese «Il1aHupyemMbie pe3y/bTaThl OCBOEHUS TIPOTPAMMBI [0 XUMHUH», TAKUM 00pa3om
obecrieueHO Ué€TKOe TIPe/CTaB/ieHWe O TOM, KaKhe 3HAaHUS W YMEHUs HMEIOT TpsIMOe OTHOIIeHWe K
peanv3alyy KOHKPeTHOM 1ieJu.

B yueGHOM T1ulaHe cpeziHero o0iriero obpa3oBaHus TpegMeT «XUMHs» 0a30BOTO YPOBHSI BXOJUT B
COCTaB MpeiMeTHOM 00sacTu «ECTecTBeHHO-HayUHbIe TTPeIMeThI».

OO011jee yKc/I0 YaCOB, peKOMEHI0OBAHHBIX AJis U3yueHUs: XuMuu — 134 yaca: B 10 kacce — 68 yaca (2
yac B Hefiento), B 11 Knacce — 66 yaca (2 yac B HefJjesto).

COJEPXAHUME OBYYEHMNSA B 10 K/TACCE.

1. Opranuyueckasi XuMus.

1.1. TeopeTueckye OCHOBBI OPraHUYeCKON XUMUU.

[TpegMeT opraHMuUecKOM XUMHUU: €€ BO3HUKHOBEHHWE, pa3BUTHE U 3HauyeHWe B I0JIyUeHHWH HOBBIX
Bell|eCTB U MarepuasioB. Teopusi CTpoeHMsi opraHuyeckux coefuHeHnid A.M. BytnepoBa, eé OCHOBHBIE
nosiokeHust. CTPyKTypHbIe (hOpMy/ibl OpraHuuecKux BellecTB. ['oMonorus, nsomepusi. XuMuueckast CBS3b B
OpraHWYeCcKHUX COeJMHEHUSIX — OJJMHApHbIe U KpPaTHbIE CBSI3U.

[TpencraBneHre o KiaccMUKalMd OpraHAYeckux BewjecTB. HoMeHK/aTypa OpraHMYecKHX
coelMHEHUI (cucTeMaThuecKas) W TpUBUA/bHbIe HAa3BaHUSl Ba)KHEWIIMX TpeJCTaBUTe/iel K/1acCoB
OpraHyUYeCcKHX BeleCTB.

OKcriepuMeHTaIbHbIe METOZBI U3YUeHHs BEI[eCTB U UX TIPeBpallleHHid: 03HaKOMJ/IeHHe C oOpasijamu
OpraHyUYeCcKHX BeLeCcTB U MaTepvasaMUd Ha UX OCHOBe, MOJle/IMpOBaHue MOJIeKYJl OpraHU4YeCcKrx BeLecTs,
HaOJIFOZIeHe W OTMCaHWe JeMOHCTPALMOHHBIX OIBITOB T0 TIPEBPAI[eHWI0 OPraHWYeCKWX BeIeCTB TIpU
HarpeBaHuH (T/1aB/ieHUe, 00yT/IMBaHUe U TOPeHUe).

1.2. YryeBomopoapl.

AnKaHbI: COCTaB M CTPOeHUe, FOMOJIOTUUeCKU psifi. MeTaH M 3TaH — MpOCTellve TpeJCcTaBUuTeNn
askaHoB: (U3UUecKre U XMMUYeCcKre CBOMCTBA (peaklMy 3aMellleHusl U TOpeHus1), HaXoXK/jeHue B IpUpo/e,
TI0/IyueHve U TIpUMeHeHue.

AJIKeHbI: COCTaB U CTpPOeHHe, TOMOJIOTUYECKUW Ppsifi. OTWIeH W TNpPONWIeH — NpOoCTenime
Tpe/iCTaBUTeNIM  aJKeHOB:  (uU3NuYecKMe UM  XMMHYecKue CBOWCTBa  (peakLuM  TH/PUPOBaHUS,
rajoreHMpOBaHus, THpaTalju, OKUCJIEHHS U MOJIMMepU3aLlid ), oJlydeHre U IpUMeHeHHUe.

Ankanuensl: OytaaveH-1,3 u MetunOyTtazueH-1,3: cTpoeHUWe, Ba)KHeMllle XWMUUeCKHWe CBOMCTBa
(peakuust monuMepur3anum). [ToyueHre CHHTeTUUECKOTO KayuyKa U Pe3HHBI.

ANKWHBI: COCTaB W 0COOEHHOCTH CTPOEeHHUsl, TOMOJIOTUYECKUM psifi. ALleTUIeH — TPOCTeNIIni
Tripe/iCTaBUTe/ b aJIKWHOB: COCTaB, CTPOeHUe, (hr3nuecKre U XMMHUYecKre CBOMCTBA (peakLuy ruIpupoBaHus,
rajioreHMpoBaHus, TH/paTaliy, TOpPeHus), oy4YeHue U IpUMeHeHue.

Apenbl. bBen3on: cocraB, cTpoeHue, ¢u3MUeCKMe U XUMUUeCKWe CBOWCTBAa (peakuuu
rajJioreHMpOBaHusl U HUTPOBAHUs), TI0JlyueHue U NpuMeHeHre. TOKCUUHOCTb apeHoB. ['eHeTHuecKasi CBA3b
MeXy yTJIeBO4OPOAAMHU, MPHUHA/IEXKALLIMMU K Pa3/IMUHbBIM K/laCCaM.

[TprposHbIe UCTOYHUKM YT/1€eBO0PO/0B. [IpupoHbIi ra3 1 nonyTHele HeTsHbIe ras3pl. HeTh 1 eé
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npourcxokaeHnre. CriocoObl mepepabOTKM HepTU: TIeperoHKa, KPeKWHT (TepMHUYeCKUH, KaTalTUTUYeCKUi),
nuposm3. [IpoaykThl TiepepaboTKy HedTH, UX MPHUMeHeHHe B TMPOMBIIIJIEHHOCTH U B ObiTy. KameHHBIH
yTOJib U TIPOAYKTHI €0 repepaboTKu.

OKcriepyMeHTalbHble METO/IbI M3yUeHusl BellleCTB M MX MpeBpalljeHrii: 03HaKOM/IeHre ¢ obpa3uamu
M1aCTMacC, KayuyykoB U pe3uHbl, Kosuiekiuu «HedTb» u  «Yro/b», MOJeTMpOBaHUE MOJIEKY/
yI71IeBOJIOPOZIOB M TalOreHONMPOU3BO/IHBIX, TPOBe/eHNe MPAaKTHUeckod paboThl: TOMyueHWe STUeHa U
V3y4yeHHe ero CBOMCTB.

PacuétHble 3aaum.

BbluncsieHusi 10 ypaBHEHMIO XMMHUUeCKOW peakiuu (Macchl, 00bEMa, KOMMYecTBa HCXOZHOTO
BellleCTBa WM TPOJYKTa peak[Uy IO H3BeCTHbIM Macce, 00BEMY, KOMMYECTBY OJHOTO W3 MCXOJHBIX
BeLL[eCTB WY NIPOAYKTOB PeaKLUH).

1.3. Kucnopozcogepxkaijye opraHuyeckKue coeuHeHus.

ITpesenbHble OfHOATOMHBIE COMPTHL. MeTaHO/M U 3TaHOJ: CTPOeHHe, (pU3MUecKre U XUMUYeCKre
CBOICTBA (peakLjuM C aKTHBHBIMU MeTa/l/laMH, TajloreHOBOJ0pPOJ,aMy, TOpeHue), pruMeHeHre. BopoposHeie
CBSI3U MeXXy MOJIeKy/IaMU CITUPTOB. [leliCTBHe MeTaHOo/a U 3TaHO/Ia Ha OPraHK3M uesioBeKa.

MHoroatomHble CIUPTHL. OTWIEHIVIMKONb M IJIMLEPUH: CTpOeHue, (pu3nueckue M XUMHUUECKHue
CBOMCTBa (B3aMMOJENCTBHE CO L[e/0YHBIMU MeTa/l/laMM, KaueCTBeHHas peaklysi Ha MHOIr0aTOMHbIe
cnupThl). [lelicTBUe Ha OpraHusM uesioBeka. [IpriMeHeHMe IIMLiepyuHa U STUTEHIJIMKOJIS.

®deHON: CTpoeHWe MOJIeKy/lbl, (U3UYecKre W XUMUYeCKHe CBOMCTBA. TOKCHYHOCTBH (peHosa.
[TpumeHeHue (eHoMa.

Anbperuabl. dopManbierus, auneTaablernj: CTpoeHHe, (QU3MyeckKue W XHMHUYecKue CBOMCTBa
(peaxkLy OKMC/IEHUs ¥ BOCCTAHOBJ/IEHHS], KaueCTBeHHbIe peakliyu), IoJyuyeHre U IpUMeHeHHe.

O/HOOCHOBHBIE TIpe/ie/ibHble KapOOHOBBIE KMCIOThl. MypaBbUHAs U YKCYCHasi KUC/IOTBI: CTPOEHHE,
¢usnueckrie U XMMHUECKHe CBOWCTBA (CBOMCTBA, 0OLMe [ Kjlacca KUCJIOT, peakuuysi 3TepuuKariyn),
nojiyueHure U ripumMeHeHre. CTeapuHOBasi U OJIeMHOBAsi KUC/IOTHI KaK TPe/iCTaBUTe/N BbICILIUX KapOOHOBBIX
KWC/IOT. Mbl/1a KaK COMY BBICIINX KAPOOHOBBIX KUC/IOT, MX MOMOLI[ee JeHCTBUE.

CnoxxHble 3¢Upbl KakK MPOW3BOJHbIE KapOOHOBBIX KUCIOT. ['MApPOM3 CA0XKHBIX 3(UpoB. JKUpBHIL.
I'maponus xxupos. IIpumeHeHue xupoB. buosiornueckas posb >XUpOB.

YrneBozpl: cocTaB, KlacCU(UKaLUs YriaeBoJoB (MOHO-, AW- W TMosvcaxapujbl). ['mokosa —
MPOCTEMIINIT MOHOCaxapuji: OCOOeHHOCTH CTPOEHHs MOJIeKy/bl, (pu3ndyeckne W XUMHAYeCKHe CBOMCTBa
(B3aumopetictBue ¢ rugpokcugom Menu(Il), okucieHWe aMMHauHBIM pacTBOopoM OKcuga cepe6pa(l),
BOCCTaHOB/IeHe, Opo)KeHHe TIJIFOKO3bl), HaxXOXKJeHWe B TpUpOJie, TpUMeHeHWe, OHosioruueckasi poJib.
®dorocuHTe3. PpyKTO3a KaK U30Mep IJIFOKO3bI.

Kpaxman u we/utroo3a Kak IpupoAHble mosvMepbl. CTpoeHMe Kpaxmana W LieJUTHOJIO3bI.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (TUJpO/nu3, KaueCTBeHHasl peakLs C UOZIOM).

OKcrepyMeHTanbHble METO/IbI M3yUeHHs BeIlleCTB M MX MpeBpalljeHri: TTpoBe/jeHre, HabmoaeHre u
onucaHve [[eMOHCTPALMOHHBIX OIBITOB: TOPEeHUe CIIMPTOB, KaueCTBeHHbIe peakliid OJHOaTOMHBIX CITMPTOB
(oxkucnenue staHosia okcuzgoMm Menu(Il)), MHOroaToMHBIX CIUPTOB (B3aUMOJEWCTBUE TIJMLiepUHa C
rugpokcuzom  megu(Il)), anbperugoB (OKuc/ieHMe aMMHUauHbIM —pacTBOpoM okcuza cepebpa(l) u
rugpokcuzom Menu(Il), B3auMogelcTBUe Kpaxmasia C HOZIOM), TIPOBe/leHHe TPAKTUUeCKOW pabOoThI:
CBOMCTBA pacTBOpa YKCYCHOW KUCJIOTHI.

PacuétHble 3aaum.

BbluncsieHusi M0 ypaBHEHMIO XMMHUUeCKOW peakiuu (Macchl, 00bEMa, KOIMYecTBa HCXOZHOTO
BellleCTBa W/IM TIPOJYKTa pPeak[Uy IO H3BeCTHbIM Macce, 00BEMY, KOMMYECTBY OJHOTO W3 MCXOJHBIX
BeLL[eCTB WY NIPOAYKTOB PeaKLU).

1.4. AsoTrcojepskalue opraHuuyeckrie CoeJMHeHUs.

AMVHOKMC/IOTBI KaK aM(oTepHble OpraHnyeckye coefuHeHus. Pusnueckre U XMMUYeCKue CBOKMCTBa
aMMHOKHUCJIOT (Ha NpuMepe IJIMLMHA). bronornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTrp.

benky Kak NMpupozHble BBICOKOMOJIEKYJIspHbIe coefyHeHus. [lepBruHas, BTOpUYHAasi U TpeTUUHas
CTpyKTypa 0enkoB. XvUMHUecKre CBOMCTBa Oe/IKOB: T'M/POJN3, [JeHaTypaLys, KaueCTBeHHble peaklui Ha
Oenku.

OKcriepyMeHTanbHble MeTOJbl M3y4YeHHs BellleCTB M WX TpeBpallleHui: Habmo/eHre U OnvcaHue
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JIEMOHCTPALIMOHHBIX OTLITOB: JleHaTypaLysi 6e/IKOB MpU HarpeBaHWH, LIBeTHbIe peaKL[ii 0esIKOB.

1.5. BbICOKOMO/IEKY/IIpHBIE COeLUHEHUS.

OcHOBHBbIE MOHATUSI XUMHM BBICOKOMOJIEKYJ/ISIPHBIX COeUHEHUI: MOHOMeEp, MO/IMMep, CTPYKTYpHOe
3B€HO, CTeleHb [I0/IMMepu3alliy, CpeJHss MoJieKyasgpHag Macca. OCHOBHble MeTOAbI CHUHTe3a
BBICOKOMOJIEKYJ/ISIDHBIX COe/IMHEeHUH — MT0JIMMepU3aLsl U MOIUKOHeHCaLys.

OKcrepyMeHTalbHble METO/IbI M3yUeHHsT BellleCTB M MX MpeBpalljeHrii: 03HaKoM/IeHre ¢ obpa3uamu
TIPUPOJHBIX U UCKYCCTBEHHbBIX BOJIOKOH, II/IaCTMACC, Kay4yKOB.

1.6. MexnipeiMeTHbIe CBSA3U.

Peanu3zaims MexXnpegMeTHbIX CBs3e IIDU M3y4YeHWH opraHdyeckod xumud B 10 kyacce
OCYIIEeCTBI/ISIETCS. Uepe3 HCIOb30BaHWe KaK OOI[MX eCTeCTBEHHO-HAYUHBIX TIOHSTHMN, TaK M IOHSTUH,
SIBJIFOLLIMXCS] CUCTEMHBIMU [i/151 OTZie/IbHBIX [IpeZIMeTOB eCTeCTBEHHO-HayYHOI'0 LIUKJIa.

OO01mye ecTecTBeHHO-HayYHbIe TIOHSTHS: siBIeHWE, HAYYHbIM (DaKT, TUIIOTe3a, 3aKOH, TeOpHs, aHa/Iu3,
CHHTe3, KJIaCCU(PUKALS, TIepUOAUYHOCTD, Hab/I0/[eHre, h3MepeHre, SKCTIepUMEeHT, MOZIe/TMPOBaHue.

@dusuka: MarTepus, 3Heprusi, Macca, aTroM, O3JIeKTPOH, MOJIeKyJa, SHepreTUYeCKUM YPOBEHb,
BEIIeCTBO, Tej0, 00bEM, arperatHoe COCTOSTHUE BeINeCTBa, (U3MUeCKHe BEeJUUMHBI W eIUHMLIBI WX
H3MepeHus.

Buosorusi: KieTka, opraHusm, 6uoctepa, 06MeH BellleCTB B opraHusMe, OTOCHHTe3, 610I0THUecKu
aKTHUBHBIe BelljecTBa (Oe/KH, yrieBopbl, KUPbI, (hepMeHTHI).

['eorpadusi: MuHepasibl, TOPHbIE IOPO/BI, TI0JIE3HbIE NCKOIaeMble, TOTJIMBO, PECYDPCHI.

TexHosiorug: muueBble IIPOAYKTHI, OCHOBBI paLMOHAJBHOIO IMUTAHUA, MOIOLUe CpefCTBa,
JleKapCTBeHHbIe U KOCMeTHYeCKHe Tperaparhl, MaTepuasbl U3 UCKYCCTBEHHBIX Y CUHTETUYECKHX BOJIOKOH.

COJEPXAHUE OBYYEHHNSA B 11 K/TACCE.

1. O61mas 1 HeopraHuJecKasi XMMHUSI.

1.1. TeopeTnueckrie OCHOBbI XUMUH.

XuMyJeckuii sneMeHT. AToMm. S1po aToma, M30TOIBL. JIeKTPOHHAash 000/0YKa. JHepreTHuecKue
YPOBHHU, TIOAYPOBHU. ATOMHbIe opbuTany, s-, p-, d- a/iemeHTbl. OCOOEHHOCTH pacrpeziesieHust 3/1eKTPOHOB
1o opOuTasIsIM B aTOMax 3/IeMEeHTOB TIePBbIX UeTHIPEX TIePHOZOB. DIeKTPOHHAsI KOH(Urypalysi aTOMOB.

[Tepropnuecknii 3akoH U Ilepropnueckas cucrema XUMHUUYecKHMx 37ieMeHTOB [I.U. MeHpeneeBa.
Ces3p nepuoguyeckoro 3akoHa U [lepuogudeckor crcreMsl XUMUAYecKux 3yeMeHToB [I.M1. MeHgeneesa c
COBPEMEHHOU Teopuel CTPOeHUs] aTOMOB. 3aKOHOMEPHOCTH M3MeHeHHsI CBOWCTB XMMHUYECKUX 3/IEMEHTOB U
oOpasyeMbIX MMH TMPOCTHIX M CJOXKHBIX BeLeCTB M0 TPyIIaM U repuojam. 3HaueHHe IepruoJruecKoro
3aKOHAa B pa3sBUTHUU HayKU.

CrpoeHue BeljecTBa. XMMHUecKasi CBsA3b. BH/bl XMMUUeCKOW CBfI3U (KOBajileHTHasl HeMoJisipHasi U
MoJIsipHasi, WOHHasl, MeTa/uinyeckas). MexaHU3Mbl 00pa30oBaHUsS KOBAJEHTHOM XWMHUECKOW CBSI3U
(oOMeHHBI ¥ [OHODHO-aKLeNTOPHbIM). BojoposHas cBsisb. BaneHTHOCTb. OJIEKTPOOTPULIATENTHHOCTD.
Crenenb Okuc/1eHUs. VIOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYy/IIPHOIO ¥ HEMOJIEKYJ/IIPHOIO CTPOeHMS. 3aKOH ITOCTOSIHCTBA COCTaBa BelljeCTBa.
Tunbl KpUCTAI/IMUECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA BELLeCTB OT TUIA KPHUCTaJINYeCKOW PELETKY.

[TonaTne o gucnepcHbIX cucTeMax. MICTUHHBIE ¥ KO/UTOMAHBIE pacTBOpbL. MaccoBasi 0J1s BelljeCTBa
B pacTBope.

Knaccudukanuss HeopraHuueckux coefiiHeHMd. HoMeHK/aTypa HeOpraHW4YeCKMX —BeIecTB.
['eHeTHUecKas CBs3b HEOPraHWYECKUX BeLleCTB, IIPUHaAJIeXalUX K pa3/IMuHbIM K/laccaM.

Xumuueckas: peakuusi. Knaccudukaiys XMMAYeCKUX peakliiil B HeOpraHW4eCKOl M OpraHuuyeckou
XUMUHU. 3aKOH COXpaHeHUs1 MacChl BelleCTB, 3aKOH COXPaHeHUs U IpeBpallleHUs] SHePIUU IIPU XUMUYeCKUX
peakLusx.

CKOpOCTh peakLiH, eé 3aBUCHMOCTb OT Pa3/MUHBIX (hakTopoB. OOpaTUMble peakiuv. XUMHUECKOe
paBHOBecHe. PaKTOpkl, BIUAOLIME Ha COCTOSTHUEe XUMUUecKoro pasHosecus. ITpunnun Jle IlaTesnbe.

OnekTponuthyeckast auccoruanusi. CuibHble U crabble 3/1eKTpouThl. Cpefja BOAHBIX PacTBOPOB
BeIIleCTB: KWCJIasi, HeMTpasbHasi, IesouHasi. Peakiiu MOHHOrO oOMeHa.

OKUC/IUTe/IBHO-BOCCTAHOBUTE/IbHbBIE PeaKLIUU.

OKcriepyMeHTanbHble MEeTOZbl W3yueHHsl BeIleCTB M WX IpeBpallleHHid: JeMOHCTpauusi Tabmuiy



«[lepuoguyeckass cuctema xuMuauyeckux sjeMeHTOB [I.U. MeHpeneeBa», u3yueHuWe  Mojesei
KPUCTA/UTMYECKUX DeLIETOK, HaO/oJjeHre W OMuCaHWe AeMOHCTPALIMOHHBIX U J1abOpPaTOPHBIX OIBITOB
(pa3noXkeHue repoKcHja BOAOPOAA B MPUCYTCTBUM KaTa/M3aTopa, orpefiesieHre Ccpe/ibl PaCTBOPOB BeILeCTB
C TIOMOII[bI0 YHUBEPCATBHOTO WHAWKATOPA, Peak[ii HOHHOTO 0OMeHa), TIpOBe/ieHHe TIPAaKTHYeCKON paboThI
«BnusiHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTh XUMUUECKOUW peakLum».

PacuétHble 3aaum.

PacuéTel 110 ypaBHeHUsIM XUMUUECKUX Peakldid, B TOM UKCJ/ie TePMOXUMHUUECKHe PaCYéThl, paCUEThI
C MCIT0J/Ib30BaHHEeM TIOHSTHSI «MaCCOBasi [I0JIsl Bell[eCTBa».

1.2. Pa3gen 2. Heopranuueckas XuMusl.

Hemertannbl. [lonoxeHve Hemeta/uioB B [leproauueckor cucTeMe XHWMHUUECKUX 3JIEMEHTOB
IO.W1. MeHpeneeBa U 0COOEHHOCTH CTPOEHUs] aTOMOB. du3nyeckue CBONCTBAa HeMeTasuIOB. AJIJIOTPOIHUS
HeMeTas/IoB (Ha IpUMepe KUCI0poAa, cepsl, pocdopa U yriaepoa).

XyUMHUUeCcKre CBOMCTBA Ba)KHEWILIMX HeMeTasuloB (rajioreHoB, Cephbl, a30Ta, ocdopa, yriaepoja u
KPEeMHHUSI) U UX COeIMHeHUU (OKCHUIOB, KUC/IOPO/COep KalluX KUC/IOT, BOLOPOJHBIX COeUHEHUH).

[IpuMeHeHHe Ba)KHENILIMX HEMETa/lJIOB Y UX COeJUHEeHHUH.

Metamnbl.  [lonokenve wmeta/uioB B [lepuognueckor cucTteMe XHMHUUECKUX — 3JIEMEHTOB
.. MenpeneeBa. OcoOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000/10UeK aTOMOB MeTa/uToB. Ob1iue Gusrueckue
cBoMcTBa MeTa/I0B. CrilaBbl MeTa/I/IOB. DIEeKTPOXUMHAUYECKUN PsiJ| HATIPSDKEHUM MeTaslIoB.

XUMHUUeCKre CBOMCTBA Ba)KHEUILIMX MeTa/lJIOB (HaTpUi, KaJluii, KaJIbLIui, MarHui, aTFOMAHUM, LIUHK,
XpOM, Kese30, Me/ib) U UX COe/IMHeHU.

OO6111e criocobbl ToTyueHUst MeTa/uIoB. [IprMeHeHre MeTa/IOB B OBbITY Y TEXHHKE.

OKCrepyMeHTa/lbHble MeTOJbl W3yUeHMs BellleCTB W MX [peBpalljeHui: H3ydYeHWe KOJIIeKLUN
«MeTa/ulbl ¥ CIIaBbl», 00pa3l[0OB HEMEeTaslIOB, peIlleHHe SKCIepUMEHTaNbHbIX 3ajay, HabO/rofeHue u
OTMCaHWe JIeMOHCTPALMOHHBIX U JIaDOPAaTOPHBIX OMBITOB (B3aMMOJEHCTBHE THUPOKCHIA ATIOMUHHS C
pacTBOpPaMM KUCJ/IOT U 11jeJI0uel, KaueCTBeHHbIe peaKl[Mi Ha KaTHOHbI MeTasl/ioB).

PacuétHble 3aaum.

PacuéThl Macchl BelljecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJIMUECTBY BeIIleCTBA, Macce WM
00BEMY OTHOTO W3 yUaCTBYIOIIMX B PEAKI[UM BeIeCTB, PacyeéThl MacChl (00BEMa, KOMMUECTBa BeIeCTBa)
MPO/IYKTOB peaKLUM, eC/Ii OJHO U3 BellleCTB UMeeT IPHUMeCH.

1.3. XumMusd U Ku3Hb. MexXIpegMeTHbIe CBA3U.

Posib xuMuH B o0ecrieueHHUH SKOJIOTMUeCKOM, JHepreTUUeCKou 1 MuireBoi 6e30macHOCTH, Pa3BUTHH
MeuLHBbI. [IoHATHe 0 HayUHBbIX MeTOJaX IMO3HAHUS BeLeCTB U XUMUYEeCKUX peakL|i.

[TpencraBneHuss 006 OOLUX HAyYHLIX TIPUHLIUIAX TPOMBIIUIEHHOTO TIOMYUYeHUs Ba)KHEUIIINX
BelLleCTB.

YesioBeK B MHMpe BellleCTB U MaTepuasoB: BaKHeHIIMe CTpOUTe/bHble MaTepuasbl,
KOHCTPYKLIMOHHbIE MaTepHaJibl, KPaCKH, CTEK/I0, KepaMHUKa, MaTepHuasbl JJi 3/IeKTPOHUKHA, HAHOMaTepHUaJlbl,
OpraHuvecKye ¥ MUHepasbHble y100peHusl.

XvMHUST U 3[0pPOBbE Ue/IOBeKA: IpaBW/a MCII0/Ib30BaHUSl JIeKapCTBEHHBIX IIpernapaToB, IpaBu/a
6e30MacHOr0 KUCI0/Ib30BAHMUS TIpeTiapaToB OBITOBOM XMMUHU B TIOBCEHEBHOM JKU3HH.

Peasu3aiusi MeXXIIpeJMeTHBIX CBsI3el TIpY U3ydyeHuu o01ield 1 HeopraHuueckor Xxumun B 11 Kmacce
OCYIIIeCTBJISIETCSI Uepe3 MCIO/b30BaHUe KaK OOIMX eCcTeCTBeHHO-HAayUHBIX TOHATHN, TaK U TIOHATHUH,
SIBJISIFOLLIMXCSI CUCTEMHBIMHU /151 OT/Ie/TbHBIX [TPeJMETOB eCTEeCTBEHHO-HAYUYHOTr 0 [IUKJIa.

OO011re ecTeCTBeHHO-HayUHbIe TTOHATHS: HAyUHbIN (aKT, TUTIOTe3a, 3aKOH, TeOPUsl, aHa/IU3, CUHTE3,
K/accudyKaius, mepuoiMYHOCTb, Hab/roIeHre, SKCTIepUMEHT, MOZIe/TAPOBaHNe, U3MepeHuUe, sIBIeHHe.

dusnka: Marepusi, DSHepPrusi, Macca, aroM, 3JIeKTPOH, T[IPOTOH, HEWTPOH, WOH, W30TOIl,
Pa/IMO0AKTUBHOCTb, MOJIEKYJIa, SHEPreTUYeCKHd YpOBeHb, BEILeCTBO, Tel0, 00BEM, arperaTHoe COCTOSTHHE
BellleCTBa, (PU3ruecKre BeJIMUKMHBI U eJMHULIbI UX U3MepeHUsi, CKOPOCTb.

Buosiorus: KieTka, OpraHu3M, 3KOcHcTeMa, Ouocdepa, Makpo- W MHKDPO3/IeMEHThbl, BUTAaMHUHBI,
0OMeH BeIIeCTB B OpraHu3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/bI, TI0JIe3HbIE NCKOIaeMble, TOTL/IMBO, PECYPCHI.

TexHosorusi: XUMUYecKasi TPOMBILIJIEHHOCTb, MeTa//Typrusi, ITIPOU3BOACTBO  CTPOMTEIbHBIX
MaTepuasoB, CelbCKOX03CTBEHHOEe TPOM3BO/CTBO, THILeBasi TPOMBILIIEHHOCTh, (apMallieBThuYecKas



IMPpOMBIIIJIEHHOCTb, TIIPOWU3BOACTBO KOCMETHUUECKHX IIp€IldpaTOB, TIIPOM3BOACTBO KOHCTPYKIJMOHHBIX
MaTepHaJ/IoB, 3JIEKTPOHHAS IMTPOMBILI/IEHHOCTb, HAHOTEXHOJIOTHUH.

INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA ITPOI'PAMMBI 110 XUMHWHN HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

®I'OC COO ycraHaB/IMBaeT Tpe0OBaHMsA K pe3y/ibTaTaM OCBOEHHUA 00y4alIMMHCH
MporpaMM CpejHero o0mjero o0pa3oBaHus (JIMYHOCTHHIM, MeTampeJMeTHbIM H TNpPeJMeTHbHIM).
HayuHO-MeTOUUeCKOi OCHOBOW /s pPa3pabO0TKH IJIAHUPYEMBIX pPe3y/bTaTOB OCBOEHMsI TPOrpaMM
cpeaHero o61iero o6pa3oBaHUs SBJISIETCS CUCTEMHO-ZeSTeTbHOCTHBIA TTOJXO/I.

B COOTBeTCTBHMU C CHUCTEMHO-/eSTe/IbHOCTHBIM MOJX0/I0M B CTPYKTYpe JIMUHOCTHBIX pe3y/bTaTOB
OCBOeHMsI TIpegMeTa «XWMUs» Ha YpPOBHe cpefHero obijero o0Opa3oBaHUs BbiZie/IeHbl C/IeAYIOIIe
COCTaBJISIFOLLHE:

o 0CO3HaHWe OOYYarOIUMUCA POCCHUUCKOW TPaKJAHCKOW WJEHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEJIbHOCTU U CaMOOIIpe/le/IeHUIO;

. Ha/lMuye MOTUBALIMU K 00yueHHIo;

. L|eJIeHarpaB/eHHOe Pa3BUTHE BHYTPEHHUX YOeX[IeHWH JIMUHOCTM Ha OCHOBE KJTFOUEBBIX
LIEHHOCTeH U UCTOPUUECKUX TPAJULINK 0a30BOM HAyKHW XMWY,

o TOTOBHOCTb U CIOCOOHOCTH O0OyuaroL[UXCsi PYKOBOJCTBOBATHCS B CBOEH /IeSITETbBHOCTH
1[eHHOCTHO-CMBIC/IOBBIMH yCTaHOBKaMH, MPUCYLIMH LIeJIOCTHOW CHCTeMe XMMUYeCKOro 00pa30oBaHus;

. Ha/InyMe TPaBOCO3HAHUS SKOJIOTHUECKOU KYJIbTYPbI M CTIOCOOHOCTU CTaBUTh LieJIU U CTPOUTh

JKU3HEHHBbIE T1/1aHBbI.

JIMYHOCTHBIE pe3y/IbTaThl OCBOEHUs IpeiMeTa «XUMHsI» JOCTUraloTCs B eWHCTBe yuyeOHOW U
BOCIIUTATE/IbHOM [leITelIbHOCTU B COOTBETCTBUM C T'YMaHUCTHMUECKHMMH, COLMOKYJ/bTYPHBIMH, [YXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH U HZieasiaMM POCCHICKOTO TPa’KAaHCKOTO 00I1[eCTBa, MPUHSATHIMU B 00IIeCTBe
HODMaMH ¥ TIpaBUaMH TIOBeJieHHs, CIOCOOCTBYIOLIMMH TIpPOLieccaM CaMOIMO3HaHHWs, CaMOpPas3BUTHS U
HPaBCTBEHHOT'O CTAHOBJIEHHSI TMYHOCTH 00yUarOLI[XCS.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHS TpeAMeTa «XWMHS» OTPaKalT CPOPMUPOBAHHOCTH OIbITA
M03HaBaTe/bHOM M TMPaKTUUeCKOM JlesTe/lbHOCTH O0yuarouxcsi M0 peaynu3aliid MPUHSATHIX B 00IecTBe
LeHHOCTel, B TOM YMCJIe B YaCTH:

1) rpa’kjaHCKOT0 BOCITATaHUSI:

. 0CO3HaHUs 00yUarOLUMMHUCS CBOMX KOHCTUTYLIMOHHBIX TpaB U OO0sI3aHHOCTEH, YBa)KeHHS K
3aKOHY U MPaBOMOPSAKY;

. MpeJCTaB/leHuss O COLManbHbIX HOpMax U IpaBW/IaX MeXJIWYHOCTHBIX OTHOLLIEHWH B
KOJI/IEKTHBE;

. TOTOBHOCTU K COBMECTHOM TBOPUECKOMW JesATeSbHOCTH TPU CO3[aHUM Y4eOHBIX TPOEKTOB,
pellieHUH yueOHBIX U MT03HABATe/IbHBIX 3a/1a4, BBIMOJHEHUM XUMUYECKUX SKCITIePUMEHTOB;

. CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEpeHHs], JIOTUKY U apryMeHThI JIDYTHX

TIpY aHa/Iu3e pa3/IMuHbIX BUJOB yueOHOU JesiTe/TbHOCTH;

2) NaTpUOTUUECKOT0 BOCITUTAHMUS:

o LIEHHOCTHOT'O OTHOLLIEHUS] K UCTOPUUECKOMY U HAyUHOMY Hac/IeJUl0 OTeYeCTBEHHOM XUMUU;

. yBa)KeHHs K MIPOLIeCCY TBOPUECTBa B 00/IaCTH TEOPHH U MPAKTUYECKOTO NTPUMEHeHHs] XUMUH,
OCO3HaHWsI TOTO, YTO [OCTMPKEHUsI HAyKd €CTb pe3yJsbTaT [JIUTebHBIX HaOJIOAEeHUH, KPOTOT/IMBBIX
5KCIepUMeHTa/lbHbIX [TOMCKOB, TIOCTOSIHHOTO TPY/a YUEHbIX U MPAaKTHKOB;

o VHTepeca U M03HaBaTe/bHbIX MOTUBOB B MOJIyYeHUH U MOC/ey0IleM aHalivu3e UHQOopMaLuu
0 Nepe/IoBbIX JOCTKEHUSIX COBPEMEHHOM 0TeueCTBeHHOW XUMUHY;

3) AyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

. HPaBCTBEHHOI'O CO3HAaHMs, STUUECKOr0 TIOBeJ|eHNUsT;

. CIIOCOOHOCTH OL|eHMBaTh CUTYalWd, CBSI3aHHbIE C XUMHUUYECKUMH SIBJIEHUSIMUA, U TIPUHUMATb
OCO3HaHHbIe pellleHNs], OpDUEHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

. TOTOBHOCTH OL|eHMBaTb CBOE TIOBeJeHWe U TMIOCTYIKW CBOMUX TOBApHIed C TMO3ULUU

HPABCTBEHHBIX M MTPABOBLIX HOPM KW OCO3HdHHE HOCJ'IE,Z[CTBHIZ 3THUX MOCTYIIKOB;
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4) ¢popMUpOBaHUs KY/IbTYPbI 3[J0POBbSI:

o MOHMMaHWs LeHHOCTed 370poBOr0 U 0Oe3omacHOro o6pa3a J>KU3HH, HE0OXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DHM3UUECKOMY U TICUXHUECKOMY 3/10POBbIO;

o cobOutro1eHrst TipaBmsT 6e30MacHOro 0OpaIlleH sl C BelleCTBaMU B ObITY, TIOBCEHEBHOM >KU3HU
Y B TPY/JOBOH [1eSITe/TbHOCTH;

J TOHUMAaHUS [IeHHOCTH TIPAaBU/T UHAWUBUYATBbHOTO M KOJUIEKTUBHOTO 0€30T1acCHOT0 MOBEe/IeHUs
B CUTYaIMsIX, YTPOXKAIOIIHX 3[0POBbIO U XXKU3HU JTIOIEH;

J OCO3HaHWs TIOC/TIEACTBUM W HETPUSTHS BpEJHBIX TIPUBBIUEK (yOTpeOIeHUs alKoroJis,

HapKOTHKOB, KypeHUs);
5) TPyAOBOTO BOCIIATAHUS:

J KOMMYHUKaTUBHOM  KOMIIETEHTHOCTU B  yuyeOHO-UCC/IeloBaTe/bCKOW  J1esiTe/TbHOCTH,
0011[eCTBEHHO I10/1€3HOM, TBOPUECKOH U IPYTHX BUJAX JeATe/bHOCTY;

o yCTAaHOBKM Ha aKTUBHOe yuaCTHe B pelleHWU T[paKTUUecKuX 3aZlauy  COLMaIbHOMN
HarpaB/IeHHOCTH (B paMKax CBOEro Kjacca, IKOJIbl);

J VHTepeca K MPakKTUYeCKOMY M3yUeHHI0 Npodeccrii pa3InyHOro poJia, B TOM YHMCJIe Ha OCHOBE
NpUMeHeHUs ITpeJMeTHBIX 3HaHUM 110 XMMUH;

o yBa)KeHUs K TPYAY, JIIOASM TPyZa U pe3yJibTaTaM TPY/I0BOH /1esTe/IbHOCTH;

. TOTOBHOCTUA K OCO3HAaHHOMY BbIOODY MHIMBHZYa/IbHON TpaeKTopry oOpa3oBaHus, Oyayieit

npodeccM YW peanu3aliud COOCTBEHHBIX JKU3HEHHBIX TUJIAHOB C YUYETOM JIMYHOCTHBIX HMHTEPECOB,
CrIocoOHOCTeN K XMMUM, UHTEPeCOB U TIOTpeOHOCTel 00111ecTBa;
6) 9KOIOTHUeCKOro BOCTTUTAHMS:

. 9KOJIOTUYeCKH 11e/1Iec000pa3sHOr0 OTHOIIEHWs K TPUPOJe, KaK MCTOUHHKY CYIIleCTBOBaHUS
>KU3HU Ha 3emiie;

. MOHUMaHUs T100a/bHOTO XapakTepa SKOJIOTHUeCKHX Tpo0sieM, BAMSHUS SKOHOMUYECKHX
TIpPOLIeCCOB Ha COCTOSIHME MPUPOJHOW U COLIManbHOM CpeJbl;

. 0CO3HaHUsI He0OXOAMMOCTH WCIOb30BaHUsl [JOCTVDKEHUN XUMHM [i7Is pellieHHsi BOMPOCOB
paLMOHaIbHOIO TIPUPOONO/Ib30BaHUS;

o aKTUBHOTO HENpUATHUS [JeHCTBUW, NPUHOCALLMX BpeJ OKpY)Karollled NPUPOLHOW cpefe,

yMeHHs1 TIPOTHO3UPOBATh Heb/IarornpusTHbIe KOJI0TMUecKre MoC/efiCTBYS TIpeANpUHUMaeMbIX JeMCTBUN U
NpeJoTBpallaTh UX;

. Ha/Uuusl pa3BUTOTO 5KOJIOTUYECKOrO MBIIIEHUS, SKOJIOTUYECKOW KYJ/bTYPhl, OMbITa
JlesITeJIbHOCTU  9KOJIOTMUeCKOM HarpaBleHHOCTH, yMeHHs PYKOBOJCTBOBATbCS MMM B I103HaBaTe/bHOM,
KOMMYHUKaTUBHON U COLIMATbHOM TMpPAKTHKe, CTIOCOOHOCTU M YMeHUsI aKTHBHO TPOTUBOCTOSTH U/I€0JIOTUU

xeMohoouw;

7) LIeHHOCTH HAay4YHOTO TIO3HAHMSI:

. cOopMHUPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOLIIET0 COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH{ 1 00I1[eCTBEHHOM MPaKTHKH;

. MOHVMaHUST CHeU(UKU XUMHM KaK HAayKW, OCO3HaHWs e€ poid B (OPMUPOBaHUU

PaLMOHA/TBHOTO HAyYHOTO MBILIUIEHUs, CO3[,AHUH LIeJIOCTHOTO TIPe/ICTaB/IeHUsT 00 OKPY»KarolieM MUpe Kak O
eIMHCTBe TIPUPOZBI W UelOBeKa, B TO3HAHWM TIPUPOJHBIX 3aKOHOMEDHOCTeM M pelleHuH mpobiiem
COXpaHeHHsl IPUPO/IHOTO PaBHOBECHS;

. yOexaiéHHOCT B 0C000W 3HAUMMOCTH XWMHM Jjisi COBPEMEHHOW ILMBWIW3AL[A: B eé
I'YMaHHUCTUYECKOW HArpaB/IeHHOCTH W Ba)KHOM PO/M B CO3JaHUM HOBOWM 0a3bl MaTepHalbHOU KYJIBTYPHI,
pellleHUH T00aMbHBIX TIPOO/IEM yCTOWYMBOTO Pa3BUTHs UeIOBeYeCTBA — ChIPbEBOM, 3HEpPreTHdecKOw,
MULLEBON W JKOJIOTMYEeCKOW 0e301acHOCTH, B Pa3BUTHUM MeJULIMHBI, 00ecrieueHWd YCJIOBUM YCIEeLTHOTO
TPy/ia ¥ 5KOJIOTHUeCKH KOM(OPTHOM KU3HU Ka)KJ0ro uieHa 0011iecTBa;

o eCTeCTBEHHO-HAayYHOM TIpaMOTHOCTH: TOHUMaHMUsl CyLIHOCTM METOJOB  IO3HAaHUS,
HCTI0/Ib3yeMBIX B €CTeCTBEHHBIX HayKax, CTIOCOOHOCTH MCIIO/Ib30BaTh TMOJyJYaeMble 3HaHUS il aHau3a U
OObsICHEHUSI SIBJIEHWM OKPY)KAIOILIero MHpa M TPOMCXOASAIIMX B HEM W3MeHeHWH, YMeHHUs [e/laTh
000CHOBaHHBIE 3aK/IIOUYEHHS] Ha OCHOBE HAyUHBIX (PAKTOB M MMEIOIIUXCS [JAaHHBIX C LeJIbI0 TOTyYeHHs
[IOCTOBEPHBIX BbIBOJIOB;

. CIIOCOOHOCTH CaMOCTOSITE/TbHO MCII0/Ih30BaTh XUMUUeCKHe 3HaHUs /7S pelieHus mpobieM B
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pea/IbHbIX )KU3HEHHBIX CUTYALIUAX;

J VMHTepeca K MO03HAHUIO U MCCTIe/[0BaTeIbCKOH /1esiTe/IbHOCTH;

J TOTOBHOCTU W CIIOCOOHOCTM K HeNpephIBHOMY 00pa3oBaHUI0 M CaMO00Opa30BaHMIO, K
AKTUBHOMY T10/TyUeHHUIO HOBBIX 3HaHUH 110 XUMHUU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPeOHOCTSIMU;

J WHTepeca K 0COOEHHOCTSIM TPy/a B pa3/InuHbIX chepax MpodeccroHanbHOM 1esTeTbHOCTH.

MeranpeMeTHbIe pe3y/IbTaTbl 0CBOEHHs YU4eGHOro npegMera «XuMHsS» Ha YPOBHe CpeJHero
o01iero o6pa3oBaHHs BK/IIOYAIOT:

. 3HauuMble i1 (DOPMHMPOBaHWS MHPOBO33DEHUs] O0YYaIOLIMXCS MeXAUCIUIIMHAPHbIE
(MexXripeMeTHbIE) OOILeHayUHbIe TIOHSATHS, OTPAXKAIOIUe I[eJIOCTHOCTh HAyYHOW KapTWHBI MHpa H
crieqUUKy MeTOJOB TIO3HAHMsI, MCIIOb3YEeMbIX B €CTeCTBEHHBIX HayKaxX (Marepusi, BeIeCTBO, SHeprus,
sSIBJIeHUe, TIPOLIeCC, CHUCTeMa, HAy4HbIA (aKT, MPUHLIIWI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOopus,
HccrefioBaHue, HabmoieHe, H3MepeHue, SKCTIePUMEHT U JpyTrHe);

. YHUBepca/bHble yueOHbIe 1eiCTBUs (T103HABaTe/bHbIe, KOMMYHHUKATHUBHBIE, PEry/IsiTUBHbIE),
obecrieunBaronie  GopMUpOBaHWE (QYHKIIMOHATBHOW TDaMOTHOCTH U  COLMAJBHOM KOMTIeTeHLIUU
00yUaroInXxcs;

. CMOCOOHOCTh ~ OOyuaroIUXCSl  WCTO/b30BaTb ~ OCBOEHHbIE  MEXIWCLUIUTMHADHBIE,
MHPOBO33peHUeCKre 3HAHUS W YHUBepCajbHble y4eOHble /eMCTBHs B T03HABATeNBHOW W COLMATBHOM
TIPaKTHKe.

MeranpeaMeTHble Ppe3y/bTaThl OTPAXKAIT OBJIQ/IeHHe YHUBEPCATbHBIMH  y4eOHBIMH
Mo3HaBaTe/IbHbIMU, KOMMYHUKAaTUBHBIMHU U Pery/isiTUBHLIMU ielICTBUAMU.

OBnafieHye YHUBEPCaTbHbIMUA yUueOHBIMU TI03HABATeIbHBIMHU 1€HCTBUSIMMU:

1) 6a30BbIe TOrMUECKHe JeNCTBUS:

o CaMOCTOATEJIbHO  ()OPMYJIMPOBaTh W  aKTya/JM3UpOBaTh TIpo0sieMy, BCECTODOHHE —eé
paccMaTpuBaTh;

o omnpefieNIsiTh 1|e/IM JleSITeJIbHOCTH, 3aj/laBasi MapaMeTpbl M KPUTEPUM WX JOCTWKEeHUS,
COOTHOCHUTB Pe3yJIbTaThbl AeSITeTbHOCTH C MIOCTaB/IeHHbIMU LieJIsSIMU;

o WCIIONb30BaTh TIPU OCBOEHUM 3HAHUM TMPUEMBI JIOTUUECKOTO0 MBIILIeHUsS — BbIAEJSATh
XapakTepHble TIPU3HAKWA TOHSITUM U yCTaHAB/IMBAaTh WX B3aWMOCBSI3b, KCII0/Ib30BaTh COOTBETCTBYHOLIIME
TIOHATUS 17151 00BSICHEHUS OT/e/IbHBIX (DAKTOB U SIBJIEHUH;

. BbIOMpAaTh OCHOBaHMS ¥ KPUTEPUH /T KJIaCCU(UKALIN BeIl[eCTB ¥ XMMUYeCKUX PeakIi;

. yCTaHaB/IMBaTh IPUUMHHO-C/Ie/|CTBEHHbIE CBSI3U MEXXY U3yYaeMbIMU SIBJI€HUSIMU;

. CTPOUTH JIOTUYECKHe pacCyXJeHUs (MHAYKTUBHbIE, e[yKTUBHbIe, 110 aHA/IOTHUH), BBISB/ISATh
3aKOHOMEPHOCTH Y TIPOTUBOPEYMS B pacCMaTprBaeMbIX SIBJIEHUSIX, (POPMY/IMPOBATh BbIBO/BI U 3aK/IHOUYEHUS;

. NPUMEHSATh B IpOLiecce MO3HaHUs, MCIIO/Ib3yeMble B XMMHM CHMBOJIMYECKHe (3HAKOBbIE)
Mojiesid, TpeoOpa30oBbIBaTh MoO/le/IbHbIe TIpeJCTaB/eHUss — XUMHYeCKUd 3HaK (CUMBOJ) 37eMeHTa,

xuMuueckass GpopMysa, ypaBHeHHe XMMHYeCKOW peakKL[i — TPH pelleHnH y4yeOHbIX IO3HaBaTeIbHBIX U
MpaKTUYeCKUX 3a/lay, NPUMEHSITh Ha3BaHHbIe MOJeJIbHble Mpe/CTaB/eHUsl [Js BbISIBIEHHSI XapaKTepHBIX
TIPU3HAKOB M3y4aeMbIX BeleCTB U XMMUUeCKHUX peakKLiu.

2) 6a30BbIe UCC/IeIOBATETbCKUE JEHCTBUS:

. BJIa/leTh OCHOBaMH MeTO/|0B HAyUHOI'O [I03HaHUS BeleCTB ¥ XUMUUeCKUX peakLivy;

o ¢opMynupoBaTh LeaM U 3aauyd  UCC/Ae0BaHUS, MCIO/b30BaTh IIOCTaBlEHHbIE U
CaMOCTOSITe/ILHO C(OPMY/IMPOBaHHbIe BOIPOCHl B KauecTBe MHCTPYMEHTa II03HAaHUSI U OCHOBBI [JIs
(hopMHpOBaHKA FMIOTe3bI M0 NIPOBEPKe MPaBU/IbHOCTU BbICKA3bIBa€MbIX CYKIEHU;

. B/a/leTh HaBblKAMM CaMOCTOATE/bHOTO IUIAHUPOBAHWS U TIPOBEJeHUs Y4YeHWUYeCKUX
JKCITIEPUMEHTOB, COBEpIIEHCTBOBaTb yMeHHWsl HaO/MrofaTh 3a XOJOM TpOLecca, CaMOCTOSITeSTbHO
MIPOTHO3MPOBATh €ro pe3ysbTaT, (GOpMy/aIupoBaTh 0000IeHNsI U BBIBO/IBI OTHOCHUTE/BHO AOCTOBEPHOCTU
pe3yJIbTaTOB MCC/Ie/OBAHUS, COCTAB/ISTh 0OOCHOBAHHBIN OTUET O TIPO/e/IaHHOM paboTe;

o npuobpeTaTtb OMBIT YUYEHWUECKOW WCCIeI0BaTeIbCKOM W TIPOEKTHOM  JIesiTe/TbHOCTH,
TMIPOSIB/ISITh CITIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB pelLleHHs] TPaKTHUeCKUX
3a/,a4, IPUMEHEHHIO Pa3/IMUHbIX METO0B [T03HaHUS.
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3) pabota c uHpopmarei:

J OPHMEHTHPOBATLCA B Pa3/IMUHBIX UCTOYHUKAX MH(POPMALK (HayuHO-TIOMy/ISIpHast IMTepaTypa
XMMHUYECKOT0 COJIep)KaHHsl, CIIPaBOuYHbIe MMOCOOHs, pecypchl MHTepHeTa), aHalIW3UpOBaTh MHGMOPMAILUIO
pas/MuHBIX BHUAOB ¥ (OPM  MpeACTaBieHHs, KPUTHUYECKH OLeHMBAaTh €& /I0CTOBEPHOCTb U
HEIPOTUBOPEUUBOCTE;

. ¢dbopMyMpoBaTh 3ampockl W TPUMEHSTh pa3/HUuHble MeToAbl TpPH TOMCKe MW oTbOope
uH(OpMaI1, HeoOXOJUMOM Z1JIs1 BBITIOJIHEHUsT YUeOHBIX 3a/1au OIpeZe/IéHHOTO THTIA;

. MpHUOOpeTaTh OIBIT HCI0J/Ib30BaHUS MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUHA U
Pa3/IMUHBIX TTOUCKOBBIX CUCTEM;

. CaMOCTOSATE/ILHO BBIOMpATh ONTHUMaAbHYI (OpMy TMpeAcTaBieHUs WHGPOpPMalu (CXeMbl,
rpaduKy, [uarpaMMbl, TabIULIbI, PUCYHKH U IDYTHeE);

. WCIIO/Ib30BaTh HAYUHBIA SI3bIK B KauecTBe Cpe/CTBAa MpH paboTe € XUMUUYECKOU

vHpOpMaIuei: TPUMEHSTb MEXIpeAMeTHble ((U3MUecKre W MaTeMaTh4yecKue) 3HaKu W CHUMBOJIBI,
dhopmyibl, abOpeBUATypbI, HOMEHK/IATYPY;

. HCII0/Ib30BaTh U NMPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJISJTHOCTH.
OBnagieHre YHUBEPCATbHBIMA KOMMYHUKAaTUBHBIMU JIeCTBUSIMU:
. 3a/laBaTh BOMPOCHI 0 CYLI[ECTBY OOCY)K/aeMO TeMbl B XO/le AManora W/WIM JUCKYCCHH,

BBbICKa3bIBaTh WM, (OPMYJHUPOBATh CBOM TMIPE/JIOXKEHHS] OTHOCHUTE/IbHO BBITIOJIHEHHS TPeJI0KEHHOH
3aiaum;

J BBICTYIaTh C TMpe3eHTalliedl pe3y/bTaTOB I103HABATENbHOM /1eSTeIbHOCTH, TOTyUeHHBIX
CaMOCTOSITE/IbHO WM COBMECTHO CO CBEPCTHUKAMH IIPH BBIMOJHEHUM XWMHUYECKOTO SKCIIEPUMEHTa,
MPAaKTUUeCKOH paboThI M0 UCC/IeJOBAaHUIO CBOMCTB M3yUaeMbIX BEIIeCTB, peaiu3alii yueOHOro rMpoeKkTa u
(hopMy/IMpPOBaTh BBIBOABI TI0 pe3yJ/ibTaTaM MPOBEAEHHBIX MCCIe0BAHUIN MyTEM COTIaCOBaHMS TIO3UIUN B
xozie 06cyxzaeHusi 1 0OMeHa MHEHUSIMU.

OBnajieHe YHUBEPCATbHBIMU PETry/ISTUBHBIMH JIEHCTBUSIMU:

J CaMOCTOATE/IbHO T[JIAHUPOBAaTh U OCYIIECTB/SATh CBOIO [103HABATE/BHYIO [€STebHOCTb,
oripeiesisist eé 11eJId U 3a/lauM, KOHTPOJMPOBATh U TI0 Mepe HeoOX0AMMOCTH KOPPEKTUPOBATh Mpe/jlaraeMbii
QJITOPUTM [I€MCTBUM TIPU BBITIOJIHEHUM YUeOHBIX W HCC/Ie[0BaTeIbCKUX 3a/lay, BbIOMpaTh Haubosiee
3 deKTUBHBIN CrOCO0 MX peIleHUs C YYETOM TIOyUYeHHs] HOBBIX 3HAHWUM O BEIeCTBAaX U XUMHUECKUX
peaKIusix;

. OCYIIeCTBJIAATE CAMOKOHTDOJIb CBOEH /IesiTe/TbHOCTH Ha OCHOBE CaMOaHa/Ii3a U CaMOOLIEHKH.

[TpegMeTHbIE pe3y/bTaThl OCBOEHMs MPOTpPaMMbl CpefHero o0Oijero obpa3oBaHUsI MO0 XUMHHU Ha
0a30BOM ypOBHe OpHEHTHPOBAaHbI Ha oOOecrieueHWe MPeUMYIeCTBeHHO 001eo0pa3oBaTe/lbHON |
00IIeKyIbTYpHOU TIOATOTOBKK o0yvaromuxcs. OHM BK/IFOUAIOT CIielfuduueckye s yueOHOro rpeamera
«XUMHsSI» HayuyHble 3HAaHUS, YMEHHMS M CIOCOObI JeMCTBUH TI0 OCBOEHHWIO, WHTEpHpeTaldd |
rpeo6Opa30BaHUI0 3HAHWM, BU/bI [eSITeLHOCTH IO TO/yUeHWI0 HOBOTO 3HAHWSI U TIPUMEHEHMIO 3HaHWM B
Pa3/IMYHbIX YUeOHBIX U peasibHbIX KU3HEHHBIX CUTYaL[UsX, CBSI3aHHBIX C XMMHelH. B mporpaMme no Xumuu
rpeMeTHbIe Pe3y/IbTaThl TIPeCTaB/IeHbI 110 FOJjaM U3yUeHusl.

K xoHIy o0yuenns B 10 kjacce mpegMeTHbIe pe3y/IbTaThl 0CBOeHHs Kypca «OpraHuueckas
XMMHA» 0TPAXKAKT:

o c(hOpMHPOBAHHOCTh TIpPe/ICTaBIeHU O XWUMUUYECKOM COCTaBJISIFOLLEeH eCcTeCTBeHHO-HayuHOU
KapTUHBI MUpa, POJIM XMMHUH B MO3HAHWHW SIBJIEHWWA NPUPOJbI, B ()OPMUPOBAaHMHM MBILUIEHUS U KY/bTYpPbI
JTMYHOCTH, eé (yHKIMOHANMBbHOW T'PaMOTHOCTH, HeOoOXOAWMOWN [Jisi pelleHus TNpaKTUYeCKHUX 3ajad u
5K0JI0rn4ecky 000CHOBaHHOI'O OTHOLLEHHS K CBOEMY 3/J0POBbIO U IIPUPOJHOM Cpeje;

. BJIaJleHH e CUCTeMOY XUMUUYeCKUX 3HAaHUM, KOTOpasi BK/IIOYaeT:

. OCHOBOIIO/Iararolye MoHATUS (XMMHUUeCKUM 371eMeHT, aToM, 3/IeKTpOHHas 000/l0uKa atoMa,
MOJIeKy/la, Ba/JeHTHOCTb, 3/eKTPOOTPULIATeNIbHOCTh, XUMHWUecKass CBsI3b, CTPYKTYpHasg (Qopmysa
(pa3BépHyTass M COKpallléHHasi), MOJb, MOJISIDHasi Macca, MOJIIPHbIM 00BEM, YI/IeDOAHBIM CKereT,
(GyHKUMOHA/IbHAA TPYyINa, pajrKa, U30Mepus, U30Mepbl, TOMOJIOTMUeCKUI psifi, TOMOJIOTH, YI/IeBOOPO/bI,
KUC/IOPOZ, UM asoTcojepskalljie  COeJUHEHUs,  MOHOMep,  TIO/JMMep,  CTPYKTypHOe  3BeHO,
BBICOKOMOJIEKY/ISIpHbIE COe/IMHEHMS);
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. TeOpUU U 3aKOHBbI (TeopHs CTPOeHUs OpraHuueckux BeljecTB A.M. bByTnepoBa, 3akoH
COXPaHEeHHs1 MacChl BeleCTB);

J 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK XUMUU;

J MHPOBO33peHYeCKHe 3HaHWS, Jie)Kalllie B OCHOBe TTOHWMaHUs MPUUUHHOCTH U CUCTEMHOCTH

XUMHUECKUX sIBJIEHUH, (haKTONIOTUUeCcKrde CBeJleHHSI O CBOMCTBaX, COCTaBe, MOAyYeHUM U 0Oe30rmacHOM
WCTIO/Th30BAaHUH Ba)KHEMIITMX OPTaHUUeCKHX BEIeCTB B ObITY M MTPAKTUUYECKOH /1esTe/IbHOCTH Ue/IOBeKa;

. c(hOpMHUPOBAaHHOCTh YMEHUM BBISB/ISATh XapaKTepHbIe MPHU3HAKK TTOHSTUM, YCTaHABIUBAaTh UX
B3aMMOCBSI3b, UCITO/Tb30BATh COOTBETCTBYIOL[ME TTOHSTHS TIPY OMTUCAHWN COCTaBa, CTPOEHUS U TTpeBpaIlleHUi
OpraHUuUeCKUX COeMHEeHUI;

o c(hOPMHPOBAHHOCTbL YMEHHWU WCIT0/Ib30BaTh XWUMUYECKYI0 CUMBOJIUKY [JISi COCTaBJIEHUS
MOJIEKY/ISIPHBIX M CTPYKTYPHBIX (pPa3BEPHYTOM, COKpall[éHHOW) ¢GopMysl OpraHUUeCKUX BeIlecTB |
yPaBHEHMM XWUMHWUECKHUX peaklWii, H3roTaB/MBaTh MOJIeI MOJIEKY/Jl OpPraHWYeCKHX BeIIeCTB [Jis
W/UTIOCTPALIUM UX XUMHUYEeCKOr0 U TTPOCTPAHCTBEHHOTO CTPOEHUSI;

o c(hOpPMHPOBAHHOCTb yYMEHHUH YCTaHAB/IWBaTh MPUHA/IEKHOCTh M3YUYEHHBIX OpPraHUYeCKUX
BeIl[eCTB TI0 UX COCTaBy M CTPOEHUIO K OMpeJe/IiéHHOMY KJacCy/Tpyrine coeJuHeHUM (yI/IeBOAOPOAb,
KUCJIOPOZ, U a30TCO/ZIeprKalliie COeMHEHUSs], BBICOKOMOJIEKY/ISIPHbIE COeJUHEHHs1), JlaBaTh UM Ha3BaHUS I10
cucrematuueckor HoMmeHknatype (IUPAC), a Takke MNpPUBOAUTH TPUBHA/bHbIe Ha3BaHUs OTAENbHBIX
OpraHUYeCKHX BeIecTB (3TU/IeH, TIPOTU/IEeH, alleTH/IeH, TUIeHTIUKO/Ib, TJULEePHH, (heHos1, hopMaibaerus,
aljeTa/ibJeru/, MypaBbHHas KHCJIOTa, YKCyCHas KHCJIOTQ, OJIEMHOBasl KHCJIOTAa, CTeapyWHOBasi KHC/IOTa,
[II0K03a, PPyKTO3a, KpaxmaJl, Le/I/IF0/103a, TJIMLUH);

J c(hOpMHUPOBAHHOCTL YMEHHUsI OIfpejensaTh BHAbl XUMHUUECKOW CBSI3M B OpraHUYecKuX
coeuHeHUsX (O/JMHAPHbIE U KpaTHbIE);
. c(hOpMHUPOBAHHOCTL YMEHUSI TIPUMEHSITh TI0JIOKEHUsI TEOPUM CTPOEHHUS OpraHuyecKuX

BeriectB A.M. ByTtiepoBa [jisi 00BbsICHEHUsI 3aBUCHMOCTH CBOMCTB BEI[eCTB OT MX COCTaBa U CTPOEHUS;
3aKOH COXPaHEeHHs MacChl BelleCTB;

. c(hOpMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOeHKe, Pu3nUYecKre U XuMUUecKue
CBOMCTBAa TUMUWYHBIX TpeACTaBUTe/el pa3/MUHbIX K/IaCCOB OpPraHUYeCcKuX BellecTB (MeTaH, 3TaH, STUJIEH,
MponwieH, aueTtwieH, Oytaguen-1,3, meTwi0OyTtaaueH-1,3, OeH30/1, MeTaHO/, 3TaHON, STUIEHIIUKOJb,
rvLiepyH, (eHosI, alleTajblerusi, MypaBbuHasi U YKCyCHasi KMC/IOTBI, TJIFOKO3a, KpaxmaJs, Lie/I/IF0/103a,
aMUHOYKCyCHasi KHUCJIOTa), WIIIOCTPUPOBaTh TeHETUUeCKyl0 CBsI3b MeXJy HUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUUECKUX PeaKkLUi C UCI0/Ib30BaHUEM CTPYKTYPHBIX (JOpMYT;

. c(OpMHPOBAHHOCTb YMEHHs XapaKTepru30BaTb UCTOYHUKU YI/eBOLOPOAHOIO ChIpbs (He(Th,
TIPUPOJHBIN ra3, yroJb), CriocoObl UX repepaboTKK 1 TpaKTHUeCcKoe IpUMeHeHHe MPOAYKTOB repepaboTKu;
. c(OpMHUPOBAHHOCTb YMEHUM MPOBOJUTH BBIUMC/IEHUS 110 XMMUYECKUM ypaBHEHUsIM (Macchl,

00béMa, KOJIMUeCTBa HCXOJHOTO BeL[ecTBAa WM TPOAYKTa peakUWd TI0 W3BECTHBIM Macce, 00BEMY,
KOJIMUeCTBY OJHOTO M3 UCXOJHBIX BeIlleCTB WU MPOYKTOB peakLvn);

J Cc(OPMUPOBAHHOCTh YMEHUWH BJla/IeThb CUCTEMOM 3HAHWM 00 OCHOBHBIX METOZAX HAyYHOTO
MO3HAHUS, WCII0/b3yeMbIX B XUMHM TIPU W3yUeHWM BeIeCTB M XMUMUYECKHX siBleHuM (HabmrozmeHue,
r3MepeHue, SKCIIepUMeHT, MO/ie/IMPOBaHKe), UCTI0/Ib30BaTh CUCTeMHbIe XMMUYeCKUe 3HaHUsL Ji/Isl TIPUHSITUS
pellieHri B KOHKPETHBIX KU3HEeHHBIX CUTYalLUsiX, CBS3aHHBIX C BellleCTBAMU U UX NTPUMeHeHHeM;

J c(OpPMHUPOBAHHOCTh YMeHHWH COO/I0/jaTh TMpaBWa TOb30BaHUS XUMHUECKOW TIOCYZOU U
nabopaTopHbIM 000pyZOBaHWEM, a TaKXe IIpaBWia oOOpallleHHsi C BeIecTBaMH B COOTBETCTBUH C
WMHCTPYKLUSMH TI0 BBITIOJIHEHUIO /1TaD0paTOPHBIX XUMUUECKUX OMbITOB;

o c(hOpMHPOBAaHHOCTh YMEHHM TIJIAHUPOBATb U BBIMIOJIHATE XUMHUUECKUW SKCIIePUMEHT
(TipeBpallleHUs1 OpraHUuUecKuX BelecTB TPW HarpeBaHWM, TOJiyueHHe STUeHa W U3yueHHe ero CBOWCTB,
KaueCTBEeHHbIE PeaKIMUA OpPraHMUeCKUX BeIeCTB, JeHaTypaljis 0e/KOB NpY HarpeBaHWH, LIBeTHbIE PeaKIuu
OeNKOB) B COOTBETCTBUM C TMpaBWIAMM TEeXHUKH 0e301acHOCTH TIpy OOpalleHWyd C BelecTBaMU WU
nabopaTopHbIM 000py/I0BaHHEM, TIPE/ICTABJISATh Pe3yJ/IbTaThl XUMHUECKOT0 KCTIepUMeHTa B JopMe 3armucH
ypaBHEHUI COOTBETCTBYIOLMX pPeakLyii U hOpMyJTMPOBaTh BBIBO/bI HA OCHOBE 3THX Pe3y/bTaToB;

o c(hOpMHPOBAaHHOCTh yMEHUW KPUTHYECKH aHaJIu3upOBaTh XUMHUUECKYI WH(OpMaLUIo,
Mo/TyyaeMyto 13 pa3HbIX UCTOUHUKOB (CpeiCTBa MacCOBOUW UH(popMaLiuu, IHTepHeT U ApYTux);

o chOPMHPOBAHHOCTL yMEHHWH COO/M0JaTh TpaBWIa JKOJOTMUYECKH 1ies1iecoo0pa3Horo
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roBefileHUst B OBITY U TPY/OBON JesTebHOCTU B LeJIIX COXpaHeHWsl CBOETO 3/0pOBbsi M OKpY’Karollei
TPUPOJHOM Cpefibl, OCO3HaBaThb OMACHOCTb BO3JEWCTBUS Ha >KUBble OPraHM3Mbl OIpe/eéHHbIX
OpraHMuecKHX BeLecTB, MOHMMas CMbIC/ mokasarens [1/1K (rpefenbHO [JOMYCTUMOW KOHLIEHTpALUH),
TMOSICHAThH Ha TIpUMepax CIIoCOObI YMeHbIIIeHHUsS U TIPeIOTBPAIlleHHs] UX BPeJIHOTO BO3/IeHCTBUSI Ha OPraHU3M
YyesI0BeKa;

. [/ 00yJaroUMXcsi C OrpaHMUYeHHbIMHA BO3MOXKHOCTSIMU 3/I0POBbSI: yMeHHe TPUMEHSTh
3HaHUs 00 OCHOBHBIX JIOCTYITHBIX MeTO/]aX TI03HAHUS BelL[eCTB U XUMUUeCKUX sIBJIeHU;
. JUIsL CTIeTbIX M (/1ab0BUIAIMX OOyuaroluxcsi: yMeHHe HCIO/b30BaTh pesibe)HO TOUEUHYIO

cuctemy o603HaueHui JI. Bpaiiis /15 3aMUcy XUMHUECKUX (HopMy.JI.

K koHny ob0yuenussi B 11 Kjacce mpejMeTHble pe3y/jbTaThl OCBOeHHMs Kypca «OOmas u
HeopraHu4vecKasi XMMHUs» 0TPa)KaloT:

o c(hOpMHPOBAHHOCTh TpeJCTaBAeHU O XWUMHUUYECKOW COCTaBJISIFOLLEN eCTeCTBeHHO-HayUHOU
KapTUHbI MUpa, POJM XMMHUHU B TO3HAaHUM SIBJIEHUH MPUPO/bI, B (POPMHUPOBAHUU MBILIEHUS U KY/bTYPBI
JIMYHOCTH, e€ (YHKIMOHANBLHOW T'PaMOTHOCTH, HeOOXOAWMOUN MJisi pelleHHs MPaKTUYeCKUX 3ajau u
3KOJIOTHYeCKH 000CHOBAaHHOTO OTHOLIIEHHS K CBOEMY 3/J0POBBIO U TIPUPOJHOM CpeJie;

o BJIaJleHHe CUCTeMOM XUMUUeCKHX 3HaHUM, KOTOpasi BK/IOUYaeT:

. OCHOBOIIOJIararoiiyie MOHATUS (XUMUYECKUI 3/1eMeHT, aTOM, U30ToIl, S-, p-, d- 3/IeKTPOHHbIE
opOuTaM aToOMOB, WOH, MOJIEKyJsa, MOJib, MOJISIPHbI OOBEM, BaJleHTHOCTB, 3JIEKTPOOTPULIATE/TBHOCTD,
CTelleHb OKHUC/IeHWs, XUMHMUecKasi CBf3b (KOBajJleHTHas, MWOHHas, MeTalluuecKkasi, BOJOpO/Has),
KpUCTa/l/IMUecKasl peléTka, TUMbl XUMHUECKUX PpeakLUM, pacTBOp, 3JIEKTPOJIUThI, HEe3JIeKTPOJIUTHI,
3/1IeKTPO/IUTUYECKasl [UCCOLMALMsl, OKWC/INUTe/lIb, BOCCTAHOBUTEIb, CKOPOCTb XUMWUECKOW peakLuH,
XUMHYeCKOoe paBHOBecHe);

. TEOPDUU U 3aKOHbl (TeOopusi 3/IEKTPOJIMTUUECKOW JUCCOLMALUM, TepUuojnvYecKUld 3aKoH
[O.. MeHpeneeBa, 3aKOH COXPaHEHHsI MacChl BellleCTB, 3aKOH COXPAaHEHHWsl W TpeBpalleHUs] SHepruu Mpu
XUMHAYECKUX peaklLsiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUW $3bIK XUMHUHM, MHPOBO33peHUeCKHe 3HaHUS,
JieXaliye B OCHOBe TMOHMMaHHUSl NMPUUMHHOCTA M CUCTEMHOCTHM XMMHUYECKUX SBJIeHWH, (aKTOJIOThYecKre
CBeJIeHUsI O CBOMCTBaX, COCTaBe, MOIyYeHNH M 0e30MacHOM HCII0/Ib30BAaHUM Ba)KHEMIIINX HeOpPraHU4YeCKHX
BellleCcTB B ObITY U MPaKTUYeCKOH /1esiTe/IbHOCTH UesiOBeKa;

. c(hOpMHUPOBAHHOCTb YMEHUH BBISIB/IATh XapaKTepHble NIPHU3HAKW MMOHATUM, yCTaHAB/IUBaTh UX
B3aMMOCBS3b, UCII0/Ib30BaThb COOTBETCTBYIOLME TMOHATHS MPY OMKWCAHWM HEOPraHWYecKUX BeLecTB U UX
TpeBpaleHul;

o c(OpMHPOBAHHOCTb YMEHMM HCII0/Ib30BaTh XUMMUUECKYI0 CUMBOJIMKY [J/Is1 COCTaBJIeHHUs
dopMyn BellecTB M ypaBHEHUM XUMUUECKHX peakiuii, cucTematuueckyro HomeHknaTypy (IUPAC) u
TPUBMAJ/IbHbIE Ha3BaHUS OTJE/bHbIX HEOpPraHWYeCKUX BellecTB (yrapHbld ras, YIVIEKMC/IbIM ras, aMMUak,
raiéHas U3BeCTh, HeralléHasi U3BeCTb, TUTheBast COJja, MUPUT U JpyTrue);

o c(hOpMHPOBAHHOCTb YMEHUM OIpe/e/siTh BaJ€eHTHOCTb U CTeleHb OKWUC/IEHUS] XMMUYeCKUX
5/IeMEHTOB B COeJVHEHUSIX Ppas3/MUHOrO COCTaBa, BHJ XMMHUUECKOM CBsI3W (KOBajJeHTHas, WOHHasd,
MeTa/l/InvecKas, BOJOPOZAHAas) B COeAWHEHHUSIX, TUI KPUCTa/VIMYeCKOW PelIETKM KOHKDeTHOrO BellecTBa
(aTomHasi, MoJeKy/sipHas, MOHHAs, MeTa/yIMuecKasl), XapakTep Cpefbl B BOJHBIX pacTBOpax
HeOpraHUuuyecKux CoeJMHeHUl;

. c(hOpMHPOBAHHOCTb YMEHUW YCTaHaB/IMBaTh NIPHUHA//IE)KHOCTh HEOPraHWYeCKUX BelecTB 110
MX COCTaBy K OIpe/ie/lEHHOMY K/acCy/Tpynre coefMHeHHH (TIPOCThle BelecTBa — MeTa/libl U HEMeTaslbl,
OKCH/Ibl, OCHOBaHHUS1, KUCJIOThI, aM(OTepHble THAPOKCHU/IbI, COH);

. c(hOpMHPOBAaHHOCTb YMEHUI pacKpbIBaTh CMbIC/ MepruoAndeckoro 3akoHa .M. MeHzeneeBa
Y IEeMOHCTPUPOBATh €ro CUCTEMaTU3UPYIOIY0, OOBSICHUTETbHYIO U TTPOTHOCTUYECKYI0 (hYHKLIWY,
o c(hOpMUPOBAaHHOCTb YMEHUM XapaKTepr30BaTh 3JIEKTPOHHOE CTPOeHWe aTOMOB XMMUUeCKUX

sn1eMeHTOB 1—4 nepuozos [lepruoguueckor cucTemMbl XMMUUECKUX 3/1eMeHTOB [1.V1. MenzeneeBa, UCIIONb3ys
TOHSITUSL «S-, P-, d-37IeKTPOHHBIE OpPOUTA/M», «3HEPreTHUeCKHe YPOBHH», OOBSCHSTH 3aKOHOMEPHOCTH
V3MeHeHHsl CBOMCTB XMMHUYEeCKUX 3/IeMEeHTOB M UX COeJJMHeHWU 110 nepuojaM U rpynnam [lepuoguyeckon
CUCTeMbI XUMUUeCKUX 3yiemeHTOoB [I.11. MeHzeneeBa;

o c(hOpMHPOBAHHOCTh YMEHHUM XapaKTepu30BaTh (OMMCHIBATh) OOIIMe XUMHUYeCKWe CBOWMCTBA
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HeOpraHUuYeCKHX BeIlleCTB Pa3/IMUHBIX K/1aCCOB, OATBEP)KaTh CYLleCTBOBaHVEe TeHeTUYEeCKOW CBS3U MEXIY
HeopraHUueCcKWMH BelleCTBaMU C TTIOMOIIbI0 YpaBHEHUI COOTBETCTBYIOLUX XMMUUECKUX PeaKLUii;

o c(OpMHPOBAaHHOCTb YMEHHSl K/IacCU(ULMPOBaTh XUMHUUECKHWEe peakLMu T0 pa3IUuuHbIM
rpu3HakaM (UMCIy M COCTaBy pearvpyroluX BellecTB, TerioBoMy 3¢¢eKTy peakUyd, U3MeHeHUIO
CTereHel OKUC/IeHHUs 37IeMeHTOB, 00pPaTUMOCTH PeakKLiH, YYaCTHIO KaTa/lnu3aTopa);

o c(hOpMHPOBAHHOCTh YMEHHI COCTaB/ISATh yPaBHEHHsI PeakLUil pPa3/UyHbIX TUIIOB, TMOJIHbIE U
COKpallléHHbIe ypaBHEHUsI peaKl[iii MIOHHOTO0 0OMeHa, yUuTbIBasi yC/IOBUS, TPU KOTOPBIX 3TH PeakLWu UAYT
[10 KOHLI;

o c(hOpMHPOBAHHOCTh YMEHUM MPOBOJUThL peakliy, OATBeP)KAtoIe KaueCTBeHHbI COCTaB
pa3/IMUHBbIX HeOpPraHWYeCKUX BeIleCTB, pacrio3HaBaTh OMBITHBIM MyTEéM MOHBI, TIPUCYTCTBYIOLLIME B BOAHBIX
pacTBopax HeOpraHUUeCKHX BeIeCTB;

. c(OPMHUPOBAHHOCTb yMEHHH PpacKpblBaTh CYLIHOCTb OKHC/IWTE/IbHO-BOCCTAHOBUTE/IBHBIX
peak1i1ii IoCcpeiCTBOM COCTaB/IeHUsI 3/1eKTPOHHOI0 OanaHca 3TUX peakLuii;
. c(OpMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCMMOCTb CKOPOCTH XHMHUECKOW peakiuyd OT

Pa3/IMuUHBIX (PAKTOPOB; XapaKTep CMeEIIeHWs XWMHUeCKOrO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
Bo3elicTBus (npuHLun Jle laTenbe);

. c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh XUMUYECKHe TIPOLIeCCHI, JieXKallie B OCHOBe
MIPOMBILIIEHHOTO TIOy4YeHHs CepHOM KHC/IOThI, aMMHaKa, a Takke ChOPMUPOBAHHOCTH TpeJCTaBIeHU 00
00IMX HayUHBIX IPUHLIMTIAX U SKOJOTUUECKUX MPOob/ieMax XMMHUUeCKOT o MPOU3BO/ICTBa;

. cOPMUPOBAHHOCTh yYMEHHM TPOBOAWTH BBIUMC/IEHUS C HCTIOMb30BAaHHMEM TIOHSTHS
«MaccoBasi /10Jis1 BEIIeCTBa B PACTBOPE», 0ObEMHBIX OTHOLIEHHH ra30B MPU XUMUUYECKUX PeaKIMsX, MacChl
BelllecTBa WM 0OBEMa ra3oB IO M3BECTHOMY KOJIMUECTBY BeI[eCTBA, Macce WM 00BEMY OJHOTO M3
yUaCTBYIOLIMX B PEAKIUH BELeCTB, TeTUIOBOTO 3¢ (eKTa peaki[ii Ha OCHOBE 3aKOHOB COXPAHEHHS] MacChl
BeIleCTB, TpeBpalljeH!s] 1 COXPaHeHHs SHeprum;

. c(OpPMHUPOBAHHOCTh YMeHHWH COO/I0/jaTh TpaBWa TIOb30BaHUS XUMHUECKOW TIOCYZOU U
nabopaTopHbIM 000OpyZOBaHWEM, a TaKXe IIpaBWia oOOpallleHHsi C BeIeCTBaMH B COOTBETCTBUH C
WHCTPYKLMSIMH T10 BBLITTOJTHEHHUIO JTaD0PaTOPHBIX XUMHUECKUX OTILITOB;

. cOPMUPOBAHHOCTh yMEHWH TUJIAHWPOBAaTh ¥ BBITIOJHATE XUMUYECKHN SKCTIepUMEeHT
(pa3nokeHre TIePOKCH/Ia BOJOPO/ia B MIPUCYTCTBUM KaTaM3aTopa, Orpe/e/ieHre Cpe/ibl paCTBOPOB BeIIeCTB
C TIOMOIIBIO YHHBEpPCAJbHOTO HWHAMKATOpA, BJMSHHE Pa3WYHbIX ()aKTOPOB Ha CKOPOCTb XUMHUYECKOU
peakiuH, peaklii UOHHOTO 0OMeHa, KaueCTBeHHbIe PeakIuy Ha Cy/b(ar-, KapOoHaT- U XJIOPU/I-aHUOHBI,
Ha KaTMOH aMMOHHUS, pellleHHe SKCIIepUMeHTaIbHbIX 3afau Mo TeMaMm «Metamnb» U «HemeTanibsi») B
COOTBETCTBUM C TIPaBWJIaMM TeXHUKU 0e30MacHOCTH TpU OOpalleHWW C BellecTBaMH U JlabOpaTOpPHBIM
o0opy/ioBaHKEM, TIPe/ICTAB/ATb Pe3y/bTaThl XMMHUECKOrO SKCIIepHMeHTa B (hopMme 3arvcu ypaBHEHH
COOTBETCTBYIOIIMX PeaKLWii U (OPMYTUPOBATh BLIBOZBI HA OCHOBE 3TUX Pe3y/IbTaToB;

. c(OPMHUPOBAHHOCTb yMEHUH KPUTHWYECKU aHa/JM3MpOBaTh XWMHUYECKYH WH(pOpMaLHIO,
T0JTyyaeMyto U3 pa3HbIX UICTOUHUKOB (CpeZiCTBa MaCCOBOW KOMMYHUKALUY, VIHTepHeT U ApyTHuX);
. cOpMUPOBAaHHOCTh yYMeHWM COO/MIOAATh TpaBUAa SKOJOTWYECKH —Iiesiecoobpa3Horo

roBefileHUst B OBITY U TPY/OBON JesTebHOCTU B LeJIIX COXpaHeHWsi CBOETO 3/l0POBbsi M OKpY’Karollei
TIPUPOJIHOM Cpefibl, 0CO3HABaTh OMACHOCTh BO3/eWCTBHSI Ha JKUBble OPraHU3Mbl OIMpe/e/EHHBIX BelleCTB,
rnoHuMasi cMbicst riokasarens 1K, nosicHATE Ha TipuMepax Criocobbl yMeHblleHUs: U TpeoTBpallleHus] UX
BpeJIHOTO BO3/IeMICTBUS HA OpPraHU3M UesioBeKa;

. Ui 00yJaroLMXCcsl C OTPAaHUYEHHBIMA BO3MOXXHOCTSIMM 3/I0POBbSI: YMEHHE TPUMEHSTh
3HaHHWs1 00 OCHOBHBIX JJOCTYIHBIX METO/AX IMO3HAHUS BeIleCTB U XUMUUYECKUX SIBIIEHUM;
. JUISL CTIeTbIX M (JIA0OBUIAIIMX OOyuaroI[UXCs: YMeHHe UCIO/b30BaTh pesibe)HO TOUEUHYHO

cucreMmy obo3Hauenuii J1. Bpaiins A 3anucu XuMuueckux Gpopmyi.



TEMATUYECKOE IVNTAHUPOBAHUE

TemaTrueckoe TUIAHMPOBaHWE COCTaB/IeHO C ydeToM paboueli MPOrpaMMbI

BOCITUTaHWs. BocCruTaTe/bHBIA MOTEHIMAN [JAaHHOro yueOHOro TipeAMeTa obecrieunBaeT

peanr3anyio CIeAyIOIUX Iie/IeBbIX MPUOPUTETOB BocruTaHus obyuaroumxcs COO:

. pa3BUTHE L[EHHOCTHOTO OTHOILIEHUs K TPY/y KaK OCHOBHOMY CII0CO0Y JOCTHKEHUST
)KU3HEHHOTO  Oylaromosiyuusi  4ejioBeKa, 3ajJ0ry ero yCIelmHOro mnpogecCHoHaIbHOTO
CaMOOTIpe/Ie/IEHHs U OILYII|eH!s] YBEPEHHOCTH B 3aBTpAIlIHEM [IHE;

. pa3BUTHe L[EHHOCTHOTO OTHOILEHUsI K TIPHUPO/ie KaK UCTOYHUKY >KU3HHM Ha 3emiie,
OCHOBE CaMOTr0 €ee CYILeCTBOBAHHS, HY>KAAIOIIEHCs B 3al[UTe W TIOCTOSSHHOM BHUMAaHUM CO
CTOPOHBI UeJI0BeKa;

. pa3BUTHE [IEHHOCTHOTO OTHOLIEHHWS K MHPY KaK TJIaBHOMY TIPUHLIUITY
YyesI0BeueCcKoro OOIIe)KUTHS, YCIOBUIO KPETKOH pY>KObl, Ha/la)KUBaHWSI OTHOILIEHUH C KOJI/IeraMu
1o pabote B OyzyIieM 1 co3aHust O/1arorpUsATHOIO MUKPOK/IMMAaTa B CBOeM COOCTBEHHOM CeMbe;

. pa3BUTHe IIeHHOCTHOTO OTHOIIEHUsI K 3HaHWSM KaK WHTeJJIEKTyaJlbHOMY pecypcy,
obecrieunBarolieMy Oypyiiee desoBeKa, KakK pe3y/bTaTy KpPOMOT/IMBOTO, HO YB/IEKATeIbHOTO
yueOHOTO0 Tpy/a;

. pa3BUTHe I1[eHHOCTHOTO OTHOLIEHUSI K KYJbType KakK [JyXOBHOMY 0OraTcTBy
o011ecTBa ¥ BA)KHOMY yCJIOBHIO OLIYILI€HUsI YeJIOBEKOM TTOTHOTHI TIPOKMBAEMOM >KHU3HHU, KOTOPOe
JAI0T eMy UTeHHe, My3bIKa, UICKYCCTBO, TeaTp, TBOPUECKOe CaMOBBIPaKEHHE;

. pasBUTHE L[EHHOCTHOIO OTHOLIEHHS K 3J0POBBIO KaK 3a/0Ty JO/ITOU M aKTHBHOMN
JKU3HU UeJsIoBeKa, ero XOpollero HaCTpOeHUs1 U ONTHMUCTUYHOI'O B3IJIsiZla HA MUP;
. pa3BUTHe LIEHHOCTHOTO OTHOLIEHHS] K OKPY)KAIOIIUM JTHOJM Kak 0e3yCJI0BHOM M

abCo/TIOTHOM 1IeHHOCTH, KaK pPaBHOIIPABHBIM COLIMAIbHBIM TTapTHepam, ¢ KOTOPBIMU Heo0X01uMOo
BBICTPaMBaTh 100poXKe/aTe/lbHbIe W B3aUMOIIO/IEPKUBAOIIE OTHOIIEHUS, JJAIOIIe Ye0BEKY
PaJioCTh 0OLLeHUs 1 TIO3BOJISTIOLIMe h30eraTh UyBCTBAa OJJUHOUYECTBa;

. pa3BUTHE 1IEHHOCTHOTO OTHOIIEHHUSI K caMMM cebOe Kak X03s€BaM CBOEW CYZbOBbI,
CaMOOTIPe/IeJISIOLIUMCS M CaMODPeaT3yIoLUMCs JINYHOCTSIM, OTBEUarolM 3a CBOe COOCTBEHHOe

OyayLee.

10 KJIACC
KosnuecTBo uacos
N IIpa
o
) KTH
o/ HaumeHoBaHuMe pa3je/ioB " KoHTposibs OneKkTpoHHbIe (H(POBEHIE)
TeM HPOorpaMmel Bc HEIe UYeCK | pfpa3oBaTe/ibHbIE PeCypChI
n ero ue
padoThI
pabo
ThbI

Paspen 1. TeopeTnyeckue OCHOBBI OPraHUYECKOU XMMUH

[IpesMeT opraHAuyecKou https://lesson.academy-
1. | xumuu. Teopusi cTpoeHus 5 content.myschool.edu.ru/lesson/
1 | opraHMYecKux CcoeJuHeHu €935a58c-ab0e-4c59-9dcf-

A. M. BytnepoBa 20517ae4b52e
Wtoro nio pasgeny 5

Paspgen 2. Yrnesogopozbl



https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
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2. | [IpenenbHbIe yT1eBOAOPO/IBI

https://lesson.academy-
content.myschool.edu.ru/lesson/

1 | — ankaHsl 4 258ddc06-ec23-473c-b3d7-
ed82fcaddd02
https://lesson.academy-

HernpepenbHbie
2. eBOLODOLLL: ATKEHLL 1 1 content.myschool.edu.ru/lesson/
g | TR e 4038171e-4158-4bd1-ae98-
AAHEHEL 18dc1cfb9399
https://lesson.academy-

2. | ApomaTtuueckue 6 content.myschool.edu.ru/lesson/

3 | yIJ1IeBOZOpO/bI d86d7d00-d5b4-491d-aded-
c3dda19feef4

5 [TpupoaHbIe NCTOYHUKH

4' YI7IEBOZIOPO/IOB U HX 4 1

repepaboTKa
Wroro no pa3zpeny 26

Paspgen 3. Kucnopogcogepskaiue opraHu

YyecKkue COeJUHEeHUsT

https://lesson.academy-

3. CrpTLL DeHON 7 content.myschool.edu.ru/lesson/

1 PTRL 649883b8-7c5f-4f16-896e-
10a2278b08f1
https://lesson.academy-

3. | Anbgerusl. Kap6oHOBBIE 1 1 content.myschool.edu.ru/lesson/

2 | kucnotel. CrioxkHbIe 3(Ypbl b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d
https://lesson.academy-

3. VI eBOLLL 3 1 content.myschool.edu.ru/lesson/

3 4 709ce43a-deb6-4281-963b-
01d2e212d4d0

Wroro no pasgeny 27

Pa3;[en 4. A30TCO,£[ep)KaLL[I/Ie OpraHrnyeckue coeJrHeHHA

4. | AMuHBL. AMUHOKUC/IOTEL.
1 benku

https://lesson.academy-
content.myschool.edu.ru/lesson/
c2f2f3d7-43d1-4873-ace0-
78eca6009628

Wrtoro no pasgeny

6

Pa3pen 5. BeicOKOMO/IEKy/IsIpHBIE COeIUHEeHUS



https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
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https://lesson.academy-
5. | [Tnactmaccel. Kayuyku. 4 content.myschool.edu.ru/lesson/
1 BosiokHa 45b81dac-acba-440e-99e3-
14c3ba78050a
Wroro no paspeny 4
OBLIEE KOJIMYECTBO 68 | 2
YACOB I1O ITPOTPAMME
11 KV/IACC
KosmmuecTBO yacos
KoHTp JJ/IeKTPOHHBIE
Ne | HaumeHOoBaHUe pa3/ie/ioB J— (mudposbie)
N/ | ¥ TeM NporpamMMsbI Bcero | e IpakTruecku oOpa3oBarTe/IbHBIE
pHGOT e pa6OTLI pecypc]ﬂ
bl
Paspen 1. TeopeTrueckrie OCHOBBI XUMHUU
Crpoetine aTOMP B https://lesson.academy-
[Tepuoanueckuii 3aK0H U
11 | Hepmommueckas cucrema 6 content.myschool.edu.ru/
' XHIEMq'SCKHX >evenTos J] lesson/45b81dac-acba-
) 440e-99e3-14c3ba78050a
N. MeHgeneeBa
https://lesson.academy-
12 CtpoeHne BewecTsa. 3 content.myschool.edu.ru/
"~ | MHoroobpa3ue BelecTB lesson/45b81dac-acba-
440e-99e3-14c3ba78050a
https://lesson.academy-
13 | Xuuueckie ek 10 1 1 content.myschool.edu.ru/
’ pedKy lesson/45b81dac-acha-
440e-99e3-14c3ba78050a
Wroro nio pasgeny 24
Paszpgen 2. Heopranvueckass Xumust
https://lesson.academy-
content.myschool.edu.ru/
2.1 | Meranst 12 1 lesson/45b81dac-acba-
440e-99e3-14c3ba78050a
2.2 | Hemetanibl 16 1 1 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
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content.myschool.edu.ru/
lesson/45b81dac-acba-

440e-99e3-14c3ba78050a

CBs13b HEOPraHUYeCKuX U

https://lesson.academy-
content.myschool.edu.ru/

2.
3 OpraHUYeCcKHX BeleCTB 6 lesson/45b81dac-acba-
440e-99e3-14c3ba78050a
Wroro no paspeny 34
Pa3nen 3. XyuMus U )KM3Hb
https://lesson.academy-
31 | XUMuUS M SKUSHE 3 content.myschool.edu.ru/
) lesson/45b81dac-acba-
440e-99e3-14c3ba78050a
Wroro mno paspeny 8
OBIIEE KOJIMYECTBO 66

YACOB I1O ITPOI'PAMME



https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
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