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INIOACHUTEJIBHASA 3AIINCKA

Pabouas rporpamma Kypca «Xumusi» 11t 10-11 knaccoB (6a30BbIii ypoBeHb) (f1asiee 1o TEKCTY — IPOrpaMMa) SIB/IsieTCst KOMIoHeHTOM OCHOBHOM
obpa3oBaTe/ibHOM Mporpammbl cpefHero obiero obpazoBanusi MAOY COII Nel «ITosmmdopym», KoTopasi pa3pabotaHa Ha ocHOBe PesepaibHOMN
obpa3oBaTe/ibHOM TIpOrpaMMbI cpeHero obiriero obpa3oBaHusi, ofo0peHHoN defepanbHBIM yueOHO-METOJUUECKUM OObeAMHEHHEM I10 0O0IemMy
obpa3zoranmio ot 18 mas 2023 rozia ¥ yTBep>KAEHHOM MprKa3oM MunnpocgerieHys Poccun ot 18.05.2023 Ne371.

[Tporpamma paspaboTaHa Ha OCHOBe TpeOOBaHMII K pe3yibTaTaM OcBoeHWss OCHOBHOM 00pa3oBaTesibHOM TPOrpaMMbl CpeZHero ooirero
obpazoeanuss MAQOY COIII Nel «ITosmmdopym» ¢ y4ETOM ITPOrpaMM, BKTFOUEHHBIX B €€ CTPYKTYPY.

[Tporpamma cooTBeTcTByeT TpeboBaHUsM PesiepasbHOTO TOCYAapCTBEHHOrO0 00pa30BaTe/IbHOTO CTaHJapTa cpefHero obimero obpa3oBaHus U
obecrieurBaeT JOCTHKEHUE TVIAaHUPYEMBIX pe3y/ibTaToB 0cBoeHHsi OCHOBHOM 00Opa3oBaTesbHOM MpOorpaMMbl cpefiHero obiero obpasosanuss MAOY
COIII Nel «ITomdopym».

[TporpamMMa 1o XMMHUM Ha YPOBHe cpefiHero o01iero obpa3oBaHus pa3paboraHa Ha ocHoBe DezepaibHOrO 3aK0Ha OT 29.12.2012 Ne 273-DP3 «O6
obpasoBanun B Poccuiickoii Pepeparyn», TpeOOBaHMI K pe3y/abTaTaM OCBOEHUsT OCHOBHOM 00pa30BaTe/lbHOM MpOrpamMMbl CpeJHero o0Iero
obpazoBanus (OOIT COO), mpexacraBneHHbix B @efepanrbHOM rocyaapcTBeHHOM obpa3oBarenbHOM craHzaapre COO, c yuétom Konnenyu
TIpernofiaBaHust yaueOHOro rnpegmera « XUMHUsi» B 00pa3oBaTe/lbHBIX opraHu3alusax Poccuiickoit dezpepaiiun, peaM3yroIMX OCHOBHBIE 00pa30BaTe/IbHbIE
TporpamMMbl, U OCHOBHBIX TOJIO)KeHUM «CTpaTeruy pa3BUTHUs BocmuTaHusi B Poccuiickoit @eznepauyu Ha rnepuof ao 2025 ropa» (PacriopspkeHue
[TpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY TMOZX0ZI0B K pa3paboTKe MpOrpamMMebI 10 XMMHWH, K OTIpe/ie/IeHU0 0011eli cTpaTeruv 00y4eHus, BOCITUTAHUS U Pa3BUTHST 00yUarOIUXCSI
cpeAcTtBaMu yuyeOHoOro mipegmera «Xumusi» Ay 10—11 knaccoB Ha 6a30BOM ypOBHe COCTaBW/IM KOHLenTyanbHble nosnoxeHuss ®I'OC COO o
B3aMMOO0OYC/IOBIEHHOCTH LieJield, CoZiep>KaHusl, pe3y/IbTaTOB 00ydeHus: U TpeOOBaHMM K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.

Xumryeckoe o00pa3oBaHUe, TOJlydyaeMoOe BBIMTyCKHUKaMK 001eo0pa3oBaTe/lbHOM OpraHU3alliy, SIB/ISIETCS HEOTbeMJIEMOM YacThlO0 UX
obpa3zoBaHHOCTH. OHO CTYKUT 3aBepIIAIIAM 3TAllOM pear3al[ii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHe KI/THOUEBBIX I[eHHOCTEeH, TIPUCYIIUX
L|e/JIOCTHOM cHUCTeMe XMMUUecKOoro o0pa3oBaHMsi. DT LIeHHOCTH KacaroTCsl MO3HaHHWsI 3aKOHOB TIPUPO/bI, (OPMUPOBaHMsT MUPOBO33peHUs U 00I1eit
KyJIbTYypbl Ue/lOBeKa, a TakKe 5KOJIOTMYeCKU OOOCHOBAHHOTO OTHOIIIEHWS K CBOEMY 3/I0POBBIO M TIPUPOJHON cpezie. Peanm3yeTrcss xumuueckoe
obpa3oBaHWe 00yuarOLUIUXCS Ha YPOBHE cpegHero oOiero oOpa3oBaHUs CpeJCTBaMM Yy4eOHOro rpeamera «XWMHS», COZEp)KaHWe W TIOCTPOeHUe
KOTOpOTO Oripe/iesieHbl B TIpOrpaMMe Mo XUMUU C YYETOM crie[fudUKU HayKu XWUMUU, eé 3HaueHUs B MO3HAHWHW TIPUPO/IbI U B MaTepPUa/IbHOM >KU3HU
o01IecTBa, a Takke C y4éToM OOIIMX 1ie/ieid U MPUHIIATIOB, XapaKTepU3YIOIIUX COBPeMeHHOe COCTOsTHMe CHUCTeMbI cpefiHero obiero obpa3oBaHusi B
Poccutickoit denepatiyu.

XUMHUSI KaK 37IeMEeHT CUCTeMbI eCTeCTBEHHBIX HayK UrpaeT 0co0yt0 Pojib B COBPEMEHHOM LIMBU/M3AllUH, B CO3ZIAHUH HOBOM 0a3bl MaTepUaIbHOM
Ky/bTypbl. OHa BHOCUT CBOM BK/1a/] B YOpPMHPOBaHHe PALMOHATLHOTO HAyYHOT'O MBIILIJIEHHs], B CO3/laHue L[eJIOCTHOTO Tpe/icTaB/ieHHst 00 OKpy»KatoleM
MUpe KaK O e[JMHCTBe MPHUPO/bl U UesioBeKa, KOTOpoe (pOpMUPYeTCsl B XMMHK Ha OCHOBe IMOHMMAaHUs BellleCTBeHHOT0 COCTaBa OKPY’Karollero Mupa,
0CO3HaHUSI B3aMMOCBSI3U MeX/ly CTPOeHHEeM Bell[eCTB, UX CBOMCTBAMHU U BO3MOKHBIMHU 00J1aCTSIMU TIPUMeHeHUsl.

TecHO B3aMMO/IEHCTBYsI C APYTUMH €CTeCTBEHHBIMM HayKaMH, XMMHs CTaja HEOTheMJIeMOW UYaCTbi0 MHUPOBOW KY/IBTYpPbI, HEOOXOJUMBIM
yC/IOBHEM YCIIEeLTHOTO TPy/ja U XKU3HU KaKAoro usneHa obijectBa. CoBpeMeHHasi XUMUSI KaK HayKa CO3uzaTesbHasi, Kak HaykKa BBICOKUX TeXHOJIOTHIM



HaripaB/ieHa Ha pellieHWe TJI00anbHBIX MPOOIEeM YCTOMUHMBOTO pa3BUTHs UeIOBEUECTBA — ChIPHEBOM, SHEPTreTHUeCKOM, MUILEeBOM, 3KOIOTHUECKOM
0e30MacHOCTH ¥ OXPaHbI 3/10POBbSI.

B cooTBeTcTBUM C 0OIIMMH 1]e/IIMU U TIPUHLUTIAMU cpefiHero obiriero obpa3oBaHus cofep>kanue rnpeamMeTa «Xumusi» (10—11 knaccel, 6a30Bbii
YPOBEeHb W3yUeHHs)) OPUEHTUPOBAHO TPEUMYIIECTBEHHO Ha OOIeKY/JbTYPHYIO TO/ATOTOBKY OOYYalOIUXCs, HeOOXOAMMYHO UM il BBIPaOOTKU
MHUPOBO33DeHUYeCKUX OPHEHTUPOB, YCTELTHOr0 BK/IHOUEHUS B XKU3Hb COLIMyMa, MPOZO/KeHUs 00pa3oBaHUsI B Pa3/IMUHbIX 00/1aCTsSX, HE CBS3aHHBIX
HeIoCpe/ICTBEHHO C XMMUEeH.

CoCTaB/IAOIIMMY TIpeiMeTa «XUMHUSI» SIBJISTIOTCS 6a30Bble Kypchl — «OpraHudeckast XuMus» M «O0I1ast U HeopraHUJecKasi XUMHsT», OCHOBHBIM
KOMIIOHEHTOM CO/IepyKaHUsI KOTOPBIX SIBJITFOTCSI OCHOBBI 0a30BOM HayKH: CHCTeMa 3HaHWH 110 HeOPTaHUUeCKOW XUMUH (C BK/TFOU€HHUEM 3HAaHHWH U3 0011[ei
XVMHWH) U OpraHuueckoi XxuMuu. @opMUpoBaHre JaHHOM CHCTeMbl 3HaHU# MPU U3yueHUU TIpeJiMeTa o0ecrieurBaeT BO3MOKHOCTb PAaCCMOTPEHHUsI BCero
MHOTr000pa3us BelecTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUH XUMHH.

CTpyKTypa cofiep>xaHusi KypcoB — «Opranndeckasi XuMusi» 1 «O011jasi 1 HeopraHhyeckasi XMMUsi» chopMHpOBaHa B TIPOrpaMMe 0 XMUMHHU Ha
OCHOBE CHCTEMHOTO MOAX0/ja K U3yUeHHI0 yueOHOro MaTeprasia U 00yC/IOB/IeHa UCTOPUUECKH 0O0CHOBAaHHBIM pa3BUTHEM 3HAHWU Ha OTPe/e/IEHHbIX
TeOpeTUUeCKUX ypoBHsX. Tak, B Kypce opraHM4eCcKol XMMUM BellleCTBa pacCMaTpPUBAalOTCS Ha YPOBHE K/1aCCUUeCKOM TeOPUM CTPOeHUsT OPraHUUeCcKrux
COeZIMHEHUH, a TakKe Ha YPOBHE CTEPEOXMMUUECKMX W 3TeKTPOHHBIX MPE/CTaBJIeHUN O cTpoeHWM BeljecTB. CBefeHHS 00 H3yuaeMbIX B Kypce
BellleCTBaX JAI0TCS B PAa3BUTHH — OT YIJIEBO/IOPO/IOB /10 CIOXKHBIX OMOJIOTHUeCKH aKTUBHBIX COeIMHEHHWH. B Kypce opraHMueckod XUMHM TOy4aroT
pa3BuTHe chopMHUpPOBaHHbBIE HA YPOBHE OCHOBHOTO 00I1Iero o6pa3oBaHMsl TIepBOHAYa/IbHbIE ITPe/ICTABIEHUS O XUMUUYECKOH CBSA3H, KIaCCU(PUKAITMOHHBIX
NpU3HaKax BellleCTB, 3aBUCHMOCTH CBOMCTB BeILeCTB OT UX CTPOEHHs, 0 XUMUUECKON peakLUH.

[Toj HOBBIM YIJIOM 3peHUsI B rpeaMeTe «XUMHUsi» 0a30BOT0 YPOBHSI paCCMaTPUBAETCsI U3yUeHHBIM Ha YPOBHEe OCHOBHOTO 0011[ero o6pa3oBaHust
TeopeTUUYeCKUd MaTepHas v (hakTo/IOTHUeCKre CBeJIeHHsI O BellleCTBaXx U XUMHUUeCKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011iasi 1 HeopraHuJecKast
XUMHUSD» 00yUarol[UMCs PeioCTaB/IsieTCsl BO3MOXKHOCTh OCO3HaTh 3HaueHWe TepUOAMUeCKOro 3akKOHa C 00IeTeopeTUUeCKUX U MeTOZ0JOTHUeCcKUX
TIO3ULIUH, TTy0yKe TTOHSTh UCTOPUYeCcKoe u3MeHeHHe (PYHKI[|M 3TOro 3aKOHa — OT 000011jaro1eli 10 00BSCHSIOIIeH U MPOrHO3UPYIOIIEeH.

EnvHas cucTema 3HaHUM O Ba)KHEHIIIMX Bell[eCTBAxX, UX COCTaBe, CTPOEHUM, CBOMCTBAX W NMPUMEHEHUU, a TaKKe 0 XUMUUECKHUX pPeakiusxX, UX
CYLIIHOCTH U 3aKOHOMEPHOCTSIX TIPOTeKaHusl AomnosHseTcst B Kypcax 10 U 11 k/i1accoB s/eMeHTaMU COJlepyKaHHsl, UMEIOIIUMU KY/IbTYPOJIOTUUecKud U
TIPUK/IQZIHOM XapakTep. DTH 3HaHUS CMIOCOOCTBYIOT TTOHUMAHMIO B3aMMOCBSI3U XMMUH C IPYTMMUA HayKaMU, PACKPBIBAIOT €€ POJib B MO3HABATe/TLHON U
MIPAaKTUYEeCKON [1esITeJTbHOCTH 4YesloBeKa, CIOCOOCTBYIOT BOCITUTAHUIO YBaKeHUsI K TPOLIECCY TBOpYeCcTBa B 007aCTH TEOPHUM W TPAKTUUYECKHUX
TIPUJIOYKEHWH XWMWHW, TIOMOTAlOT BBIMYCKHUKY OPUEHTHPOBATbCA B OOIECTBEHHO W JIMYHOCTHO 3HAUMMBIX TpO0/ieMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKM OCMBIC/IMBaTh WMH(OPMALIUI0 U TIPUMEHATh €€ [jisi TIOTIOJTHeHWs] 3HaHWM, pellleHWs WHTEe/UIeKTYya/lbHbIX M 3KCIepUMeHTa/IbHBIX
HCCIIeIoBaTe/TbCKUX 3a/iau. B 1je1oM cofepkaHue yueOHOTO rpeaMeTa «XUMHs» JaHHOTO YPOBHSI W3y4deHUs OPHUEHTHPOBAHO Ha (hOpMUPOBaHHE Y
o0yuaroluxcsi MHPOBO33pEHUECKON OCHOBBI /11 TIOHMMaHUs (GuiocodCKUX HeM, TakMxX Kak: MaTepuasbHOe eAWHCTBO HEOPraHWuecKoro |
OpPraHUYecKoro MUpa, 00yC/I0B/IEHHOCTh CBOMCTB BEI[eCTB UX COCTABOM M CTPOEHHEM, TI03HABAEMOCTh MPUPO/HBIX SBJIEHUN MYyTEM 3KCIIEPUMEHTa U
pellieHus TPOTUBOPEUUM MeX/1y HOBBIMH (DaKTaMH U TeOpeTUUeCKUMU TIPe/ITIOChITKaMH, OCO3HaHWe POTM XUMHUH B PeIlIeHUH IKOJIOTUUECKUX Mpobem,
a Takxke 1pobsieM cOepekeHUst SHEPTeTUUECKHUX PECYPCOB, ChIPbS, CO3/IaHMST HOBBIX TEXHOJIOTMI U MaTepHasioB.

B muiaHe peliieHust 3a/lau BOCMIMTAHUS, Pa3BUTUSI M COLMAM3aI[MM 00yUarol[UXCsl IPUHATHIE TIPOTPaMMOM 10 XUMHH TIOIX0/bI K OTIpe/ie/IeHHI0
CoZiep>KaHUsI M TIOCTPOEHUsI TIpeiMeTa MpeyCMaTpuBaloT (HOPMUPOBaHWE YHHUBEPCATbHBIX YUeOHBIX AeWCTBUM, UMEIOIMX 0a30Boe 3HaueHue st
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pa3/IMUHbIX BUIOB JeSTeTbHOCTU: pelleHus: mpobsieM, TOMCKa, aHanu3a U o0paboTku WH(OpMalu, HeoOXOAUMBIX AJisi TIPUOOpeTeHHs OIbiTa
MPaKTUUeCKOW U UCC/ieloBaTeIbCKOU [iesiTe/IbHOCTH, 3aHUMarolllel BaKHOe MeCTO B TTI03HAHUU XUMUMU.

B mpakTHKe mperojiaBaHys XUMHHM KakK Ha YPOBHe OCHOBHOTO 001jero 0Opa3oBaHUs, TaK M Ha YpOBHe cpegHero obiero obpa3oBaHusi, TIpy
orpefieJieHUUM CO/lep>KaTeTbHOW XapaKTepUCTHKU 1iesiell u3yueHusi rpeiMeTa HarpaB/ieHreM MepBOCTeNeHHOW 3HaUMMOCTH TPAJUL[MOHHO TIPU3HAET Cs
dbopmMHpOBaHe OCHOB XMMHYECKOW HayKd Kak 00/laCTU COBPEMEHHOI'0 eCTeCTBO3HaHUSI, MPAKTUYeCKOHN [esiTeJTbHOCTH YesloBeKa M KaK OJHOr0 W3
KOMITOHEHTOB MHUPOBOM Ky/JbTyphl. C MeTOAUUECKON TOUKK 3peHMs] TakOW TMOAXOJ K Ompee/ieHHI0 Liefied u3yueHUs mpefmeTa sIBJISIeTCS BIIOJIHE
OTpaB/laHHbBIM.

CoriacHO JJAHHOM TOUKe 3peHHsI TJIaBHBIMHU 1Ie/ISIMUA U3yUueHUs ripeaMeTa « XUuMusi» Ha 6a30BoM ypoBHe (10 —11 K/1.) ABSFOTCS:

(hopmMupoBaHUe CUCTeMbl XMMUUeCKHX 3HaHWM KaK BaykKHelllel COCTaB/Isitolel eCTeCTBeHHO-HayuUHOW KapTUHBI MUpa, B OCHOBe KOTOPOH Jie)KaT
KJTFOUeBbIe MTOHATHS, PyH/IaMeHTa/IbHbIe 3aKOHbI ¥ TEOPUU XUMHH, OCBOEHHUE SI3bIKa HayKU, YCBOEHHE M TIOHUMaHUe CYIITHOCTH JOCTYITHBIX 000011ieHn
MHPOBO33PEeHUYeCKOT0 XapaKTepa, 03HaKOMJ/IEHHE C UCTOpUel UX Pa3BUTHUS U CTAaHOBJIEHHS;

(hopMHUpOBaHKeE U Pa3BUTHE MPEICTABIEHUM 0 HAYYHbIX METO/IaX TI03HAHUS BEIIECTB U XUMUUECKUX PeaKI[|Ui, He0OXOJUMBIX /I/1s1 IPHOOpeTeHust
yYMeHUI OPUeHTUPOBATLCSI B MUPe BeIleCTB M XUMHUECKUX SIBJIeHHH, UMEIOIINX MeCTO B TIPUPOZe, B IPaKTUUYeCKOU U TIOBCeIHEBHOM YKU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB IeITe/TIbHOCTH, CBSI3aHHBIX C HAO/IIO/IeHNeM M 00bsICHEHHEM XUMUUECKOT0 SKCIIeEPUMEHTa, COOJII0IeHeM TIPaBUIT
0e3011acHOr0 0OpaIl|eHHs C BEI[eCTBaMH.

Hapsiny c 3TuM, cofieprkaTesibHasi XxapaKTepUCTHKa 1ieiell U 3a/ilau U3yueHus TipejMeTa B porpamMme 1o XMMUU YTOUHeHa U CKOPPeKTUPOBaHa B
COOTBETCTBUM C HOBBIMH TIPUOPUTETaMH B CHCTeMe cpefiHero obiero obpa3oBanusi. CerofjHs B MperojaBaHuM XUMUK B OOJIbIIIeN CTereHn OTAAETCS
NpeAriouTeHHe TIPAaKTUUeCKOM KOMITOHEHTEe COJiep)KaHHsi OOyueHWs, OPMEeHTHPOBAaHHOW Ha TMOATOTOBKY BBIMTYCKHHUKA 001je00pa3oBaTe/ibHON
OpraHu3aliH, Biajietolero He HAOOPOM 3HaHUM, a PYHKI[MOHATLHON TPAaMOTHOCTBIO, TO €CTh CIIoco0baMu M YMEHUSIMUA aKTUBHOTO TTOJTyUeHHs 3HAHUH
Y TIPUMEHEeHHs UX B peasibHOM >KHU3HU [/Isl pellieHus TTPAaKTUUeCKUX 3aziau.

B CBSI31 C 3TUM TP M3yYeHUH TNpeiMeTa «XHUMUs» JOMUHHUPYIOLee 3HaUeHe TpUoOpeTaroT Takue 1[eJld U 3a/jauu, Kak:

e azianTarys 00yJaroIMXCsl K YC/IOBUSIM TUHAMUYHO Pa3BUBAIOIIErOCs MUPa, (hOPMUPOBAHKE WHTE/UIEKTYaIbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K
camMo00pa30BaHMIO, COTPYJHUUECTBY, CAMOCTOSITE/IbHOMY MPUHATHUIO TPAMOTHBIX PEIIeHHI B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsX, CBA3aHHBIX
C Bell[eCTBaMU U UX NTPUMEHEHUEM;

e (hopMHUpOBaHME y 00YUAIOIIMXCS K/TFOUEBBIX HABBIKOB (K/TFOUEBBIX KOMITETEHIINI ), UIMEIOINX YHUBePCaTbHOe 3HaUeHue /IJisl Pa3/INUHbIX BHJIOB
JIesITe/TbHOCTH: pellleHus MpobsieM, MOMCKa, aHa/u3a U 00paboTKM MHGbOpMali, HeOOXOJUMBIX i1 TIPUOOPeTeHUs OMbITa JeITe/TbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MEeCTO B TIO3HAHWM XWMHH, a TaKXKe /ISl OLIEHKU C TO3WI[UM IKOJIOTMUecKol 0e30MacHOCTH XapaKTepa BITUSTHHUS
BEII[eCTB U XUMHUUECKHX TIPOL[eCCOB Ha OPTaHMU3M uejioBeKa U TTPUPOJIHYIO CPefy;

e pa3BUTHE TI03HABATebHBIX WHTEPECOB, WHTE/JIEKTyaJbHbIX W TBOPUECKUX CIIOCOOHOCTEM OO0yuaromuxcs: CIOoCOOHOCTH CaMOCTOSITEe/TbHO
npuobpeTaTh HOBble 3HAHHUS TI0 XMMWUM B COOTBETCTBUHU C >KU3HEHHBIMH MOTPeOHOCTSIMU, WCITO/Ib30BaTh COBPeMeHHbIe WH(OPMAaI[OHHBIE
TeXHOJIOTWH [I7Isl TIOMCKA U aHa/Tu3a yueOHOW ¥ HayuHO-TIOMY/IIPHOM MH(OPMaLMi XMMUUeCKOTO CO/iepyKaHus;

e (opmupoBaHHe U pPa3BUTHE Y 00YUAIOIMXCS aCCOL[MaTUBHOTO M JIOTUUECKOTO MBIIIIeHHs, HaOMoAaTeTbHOCTH, COOpPaHHOCTH, aKKYPaTHOCTH,
KOTOpPBbIe 0COOeHHO HeOOXOANMBI, B YaCTHOCTH, TIPU TUIAHUPOBAHWU U TTPOBEZIeHNH XUMHUYECKOTO SKCIIePUMEHTa;



BOCITUTaHUEe y 00yJarouuxcsi yOeXKJEHHOCTH B T'YMaHUCTUUECKOM HallpaB/IeHHOCTH XUMUH, eé BaKHOUM POJIM B PeLIeHUH T/100aIbHBIX TPod/ieM
paLMOHAaNbHOIO TPHPO/OIIO/Ib30BaHUS, TIOMOJIHEHUSI SHEPreTUYeCcKMX pecypcoB U COXpaHeHWs] TIPUPOJHOTO paBHOBECHS, OCO3HaHUS
HeoOX0AMMOCTH OepeXXHOr0 OTHOLIEeHHs K MTPUPO/ie M CBOEMY 3/I0POBBIO, a TaKKe NMPUOOpeTeHusl OTTbITa MCII0/IH30BaHUSI MTOTyYeHHBIX 3HAHUM
J/151 TIPUHSITUS] TPAMOTHBIX PELLeHUI B CUTYaLUsIX, CBSI3aHHbIX C XUMHUYECKUMU SIBJIEHUSIMU.

CB$13b C PABOUEN I[TPOT'PAMMOI BOCITUTAHUS IIIKOJIBI
Peanu3aijusi BOCIIUTaTe/IbHOTO MOTEHLIMaia YPOKOB XMMUM (YPOUHOU JiesiTe/IbHOCTU, ayAUTOPHBIX 3aHATHI B paMKax MaKCHMasbHO 0MyCTUMOU

yueOHOUM Harpy3Ku) IpeyCMaTpHUBAET:

MaKCHUMaJ/IbHOe HCIT0/Ib30BaHHe BOCIMTATE/bHBIX BO3MOXKHOCTEH COZIEP)KaHUSI YPOKOB /it (hOPMUPOBaHHS y OOYYarOIUXCS POCCUHCKUX
TPaJMLIMOHHBIX 1yXOBHO-HPAaBCTBEHHBIX U COLIMOKY/bTYPHBIX 1IeHHOCTel, POCCHUMCKOT0 UCTOPUYECKOTO CO3HAHWsI Ha OCHOBE UCTOPUYECKOTO
TIPOCBEILeHHs]; TOADO0Op COOTBETCTBYIOIIETO CO/IEP)KAaHUS YPOKOB, 3a/laHUH, BCIIOMOTaTe/bHbIX MaTepPHasioB, MPOOJEMHBIX CUTYaIMi [jist
o0CyXX1eHul;

BKJ/IIQUEHNE B CO/lep>KaHKe YPOKOB Lie/ieBbIX OPUEHTHPOB pe3y/bTaTOB BOCIMTaHUS, X yUeT B OIpe/ie/ieHUU BOCIUTATeTbHBIX 3a/lau YPOKOB,
3aHSITUM;

BLIOOp METO/I0B, METO/IMK, TEXHOJIOTMH, OKa3bIBAIOIUX BOCIIMTATe/bHOE BO3ZIEMCTBHE HAa JMUUYHOCTb B COOTBETCTBHUH C BOCIUTATETbHBIM
Hzieasiom, 1ieJibl0 U 3a/ladyaMy BOCTIMTAaHUS, 11eJIeBBIMU OpPHEeHTUPaMU Pe3y/IbTaTOB BOCTIMTAHUS; Peai3aliyio MPUOPUTeTa BOCITUTaHUS B yueOHOM
JlesITeTbHOCTH;

MIpUBJIeUeHHe BHUMAaHUSI 00yuaroIuxcsl K 1[EHHOCTHOMY acCIleKTy M3y4YaeMbIX Ha ypoKax IpeJMeTOB, SIBJIeHUH U COOBITHM, MHUIUUPOBAHUE
00Cy>X/1eHUH, BbICKa3bIBaHUI CBOET0 MHEHHUSI, BEIDAOOTKH CBOETO JIMYHOCTHOTO OTHOILIEHUS K U3y4aeMbIM COOBITHSIM, SIBJIEHUSIM, JTUL]AM;
TIpUMeHeHWe WHTEePaKTUBHBIX (opM yueOHOM pabOThl — WHTE/IEKTYa/lbHBIX, CTUMY/IMPYIOUIUX IM03HABaTeJbHYI0 MOTHUBALIMIO, WIPOBBIX
METOAWK, AUCKYCCHH, AAOIIMX BO3MOXKHOCTh TIPUOOPECTH OIBIT Be/leHWs] KOHCTPYKTHUBHOIO [Wajiora; TPYIIOBOM pabOoThl, KOTOpas y4YWT
CTPOUTHL OTHOLIIEHUS U [IeHCTBOBATh B KOMaH/ie, CIIOCOOCTBYeT Pa3BUTHIO KPUTUUECKOTO MBIIIIEHHSI;

noOy)KieHne 00ydJaroluxcsi CoOJI0JaTh HOPMBI TIOBEZIEHHs, TpaBWIa OOIEeHWS CO CBEPCTHUKAMM W TeJarOTMYeCKMMU PabOTHUKAMH,
COOTBETCTBYIOIIME YK/Iay IIKOJIbI, yCTAaHOBJ/IEHHUE U TIOZIEP)KKY J00poXKeiaTeibHOM atMochepsr;

OpraHu3al[i0 HaCTaBHUYECTBA MOTHBUPOBAHHBIX W 3PYAMPOBAaHHBIX 00yUarOIIMXCs HaZl HEYCTIeBAOIMMH OIHOK/IACCHUKAMHU, B TOM YUCTIe C
0cobbIMU 00pa30BaTe/IbHBIMU MIOTPEOHOCTSIMH, JAIOIIEro 00yUaroIUMCs COL[AAbHO 3HAUMMBIH OTBIT COTPYJHHUUECTBA U B3aUMHOM TTOMOIIH;
VHUIIMMPOBAHUE W TIOAJEPXKKY HCC/Ie[0BaTe/IbCKOM [1esiTe/IbHOCTH OO0YYalol[UXCs, TUIAaHUPOBAaHWE U BBIMIOJIHEHWE WHIWBUAYaIbHBIX WU
IPYNIOBBIX MPOEKTOB BOCIIUTATETbHON HAIlPaB/I€HHOCTH.

Pe3y]'[bTaTbI e/IMHCTBA yq66HOﬁ M BOCIIUTATe/IbHOM AedATe/IbHOCTHU OTPa’K€HbI B pa3jerie pa6oqeﬁ MporpamMmaI «J/IMYHOCTHEBIE Pe3y/abTAdThI

H3yueHus yueOHOTo npeiMeTa « XMMHUsI» Ha YPOBHE OCHOBHOTO 00111ero 06pa3oBaHus».

MECTO YUEBEHOI'O ITPEAMETA «XUMWA» B YYEBHOM IUVIAHE
B cucreme obijero oobpazoBanust «XUMUs» SB/SIETCs 00s13aTeIbHBIM yUeOHBIM TIPeIMETOM, KOTOPBI BXOAUT B COCTaB MPeMETHOUN 00/1acTu

«E CTeCTBEHHO-HAY4YHbI€ IpeJMeThbI».

Cpok ocBoeHust paboueii mporpammbl: 10-11 kmaccel, 2 roga



KosmmuecTBo yacoB B yueOHOM I171aHe Ha U3yueHHe npeaMmeta (34 yuebGHble Heiennn)

Knacc KosmnuectBo yacoB B Hefiesito | KosmuecTBo 4yacoB B rof
10 kyacc 1 34
11 knacc 1 34
Bcero 68




COIEPXAHUE OBYYEHUMA
10 KJIACC
OPI'AHNYECKASA XMUA
TeopeTnyeckrie OCHOBBI OPraHUYeCKOU XUMUU

[IpegMeT opraHMuUecKOl XUMUM: eé BOSHWKHOBEHHeE, Da3BUTHE W 3HaueHue B MOJyYeHUM HOBBIX BeIleCTB U MaTepuasaoB. Teopusi CTpOeHUsI
opraHuueckux coeguHeHuii A. M. ByTnepoBa, eé ocHOBHbIe mosoxeHus. CTPYKTypHbie (hOpMyJibl OpPraHUuecKyx BelrlecTB. ["'omMosorusi, u3omepusi.
XrMHUUecKasi CBSI3b B OpraHAueCKUX COeJMHeHUsIX — OJMHapHbIe U KpaTHbIe CBSI3U.

Hpe,[[CTaBJ]EHI/Ie 0} KJIaCCI/ICl)I/IKaL[I/II/I OpraHn4YeCcKux BeleCTB. HOMeHKJ'IaTypa OpraHU4YeCcKux COE'Z[I/IHEHI/II‘/JI (CI/ICTE‘MaTI/ILIECKaH) N TPpUBHAJIbHbIE
Ha3BaHUS BaXKHEUIIINX Hpe,Z[CTaBI/ITEHEﬁ KJ/IaCCOB OPraHM4YeCKHX BelleCTB.

OKcriepyMeHTaIbHbIe MeTO/Ibl U3yUeHHsI BEIIeCTB U X TpeBpalljeHnii: 03HaKOM/IeHHe ¢ 00pa3jaMy OpraHMYeCcKUX BeleCTB U MaTepyuasiaMy Ha
VX OCHOBE, MO/Ie/TMPOBaHKe MOJIEKY/T OpraHU4YeCKHX Bell|ecTB, Hab/ro/ieHre U OTMcaHe 1eMOHCTPALMOHHBIX OIBITOB I10 TIPeBpallieH1I0 OpraHnyeCKUx
BeIL[eCTB TIPY HarpeBaHuM (T1aB/ieHe, 00yTr/IMBaHUe ¥ TOPEHHE).

Yr1eBofopobl

AJKaHBI: COCTaB U CTPOEHHe, TOMOJIOTMUeCKUi psifi. MeTaH 1 3TaH — IPOCTelilive Mpe/iCTaBUTe/ N a/IKaHOB: PU3nUecKre U XUMHAYeCcKre CBOMCTBa
(peakuuu 3aMellieHUsT U TOPEHUsT), HAX0XKeHre B TIPUPO/ie, TIOJyueHre U TIPUMeHeHHe.

AJIKeHBI: COCTaB U CTPOEHUe, TOMOJIOTUUeCKUH psifi. DTU/IeH U MPOIU/IeH — MPOCTellle Npe/ICTaBUTe/N aJIKeHOB: (hr3nyeckrie U XUMUUecKre
CBOMCTBa (peakLuu rupupOBaHus, TaJIoTeHUPOBaHus, THApaTalii, OKUCIeHUs U MoIMMepU3aliin), TIoJlyueHre U puMeHeHue.

Ankanvensl: OyragueH-1,3 U MeTunOyragueH-1,3: cTpoeHMe, BaKHeHIIMe XUMHUECKHE CBOWCTBa (peakijusi mojumepu3aiuu). [lomyueHue
CUHTETUUYECKOTO KayuyKa U pe3rHbI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS], TOMOJIOTHUECKUI psifi. AL|eTUIeH — MPOCTEHINNN MpeICTaBUTelb aIKHHOB: COCTaB, CTPOEHHE,
¢bu3nueckre U XMMHUYeCKre CBOMCTBA (peakLyy T'1/IpUpoBaHus, raJloreHUpOBaHUsl, TuipaTaliuu, TOPeHusl), ToJyuyeHre U IpUMeHeHue.

Apenbl. benson: cocraB, cTpoeHue, (pu3Myeckre M XHMHUUYECKHe CBOWCTBA (peakLMd Ta/JOreHVMpOBaHWsS W HUTPOBAHUS), TOJSyYyeHHe U
npuMeHeHue. Tosyos1: cocTaB, CTpoeHUe, (pr3rueckre U XMMHUYeCcKHe CBOMCTBA (peakLiuy raJloreHupoBaHNsl U HUITPOBaHUS), TIOJIyueHue U IpUMeHeHHe.
TokcuuHOCTh apeHOB. ['eHeTHUeCKas CBSI3b MEXAY yr/1eBOJ0OpPO/ilaMH, PUHA/JIeKaIlMMU K Pa3/IMYHbIM K/accaMm.

[TpupoHBIe UICTOYHUKU YTIeBOIOPOA0B. [IpupofHbIi ra3 u nmonyTHele HedTsHbIe ra3sl. Hed s 1 eé npoucxoxaeHre. CriocoOb! epepaboTKu
HeTH: TIeperoHKa, KpeKUHT (TepMHUYeCKUH, KaTaluTHUecKuii), ipon3. IIpoaykTel iepepaboTku HedTH, WX MpUMeHeHHe B TIPOMBILUIEHHOCTH U B
6b1Ty. KamMeHHbIN yrosb U IPOAYKTHI ero repepaboTki.



OKcrepuMeHTaIbHbIe MeTO/Ibl U3yUeHHs! Bell[eCTB U UX TTpeBpallieHHii: 03HaKoMJIeHHe C 0Opa3ijaMy TIacTMacC, KayuyKOB U pe3HHbI, KOJUIeKL[UU
«HedTb» U «¥YT0/BY», MO€TMPOBaHKE MOJIEKYJT YT/IeBOJOPO/IOB U rajloreHOTIPOM3BOHBIX, ITPOBe/IeHHe TTPaKTHUeCKOl paboThl: TIOMyueHre TUIeHa U
r3yuyeHue ero CBONCTB.

PacuétHbie 3agaum.

BbIuncsieHusi 0 ypaBHEHUIO XUMUUECKOW peakiuu (Macchl, 00bEMa, KOMYecTBa UCXOAHOTO BelleCTBa UK MPOyKTa Peakivy 10 U3BeCTHLIM
Macce, 00bEMyY, KOJIMUECTBY O/IHOTO M3 MCXO/HBIX BEILeCTB UM TTPOAYKTOB PEaKI|H).

Kucnopopcozepskaiije opraHuueckue CoeJUHeHust

[TpenenbHbIe O[HOATOMHBIE CITUPTHL. MeTaHO/ U 3TaHOJI: CTPoeHue, PU3nUecKre U XUMUUeCKre CBOMCTBA (peaki[uy C aKTUBHBIMU MeTajllaMu,
rajioreHOBO/IOPO/laMy, TOpeHue), TpuMeHeHUe. BozopojHble CBSI3U MeXy MoJieKylaMd COUPTOB. [eiicTBuMe MeTaHOJa M 3TaHO/Ia Ha OpPraHu3M
yeJsioBeKa.

MHoroatomMHble COUPTHL. JTUAEHTIMKO/b U TJIMLEPUH: CTPOeHHe, (u3nyeckue W XWMUUYeCKre CBOWCTBA (B3aMMO/EHCTBHE CO I1leJIOUHBIMU
MeTa/lylaMH, KaueCTBeHHasl peakLivisi HA MHOTOaTOMHbIe CITUPTHI). JlelicTBUe Ha OpraHu3M uesioBeka. [I[ppMeHeHWe TIULiepyHa U STUIEeHTJIUKOJIS.

deHOM: CTpOeHHe MOJIeKYIbl, (PU3nyeckre U XMMUUecKre cBoMcTBa. TokcMYHOCTE eHosa. [IpumeHeHue deHona.

Anbperuzibl v KeToHbl. DopMasberu/, altieTaabAerii: CTpoeHue, pusrueckre U XMMUUeCKre CBOMCTBA (peakijuy OKUC/IeHHS U BOCCTAHOB/IEHUSI,
KaueCTBeHHbIe PeaklUK), oyueHre U IpUMeHeHue.

O/IHOOCHOBHBIE TIpe/ie/IbHble KapOOHOBBIE KHUC/IOTHI. MypaBbHHasi M YKCyCHasi KMC/IOTBL: CTPOeHHe, (DH3UUecKre U XUMHUECKHe CBOHCTBA
(cBoticTBa, 00IIMe Ayist K/lacca KUC/IOT, peakiysi 3TepuduKaium), rmoyueHre u npumMeHeHre. CTeapuHOBasi U OJIEMHOBAst KUCJIOTHI KaK TIPe/ICTaBUTeN
BBICIIIMX KapOOHOBBIX KMC/IOT. Mbljla KaK CO/IMA BBICIIMX KapOOHOBBIX KMC/IOT, UX MOIOIIee 1eHCTBHE.

CnoxxHble 3GUpbI KaK MPOW3BO/HbIE KApOOHOBBIX KHC/IOT. ['Mpoin3 c/IoKHBIX 3¢upoB. Kupbl. ['naposnus >xupoB. [IpuMeHeHHe >XKHUPOB.
Buonoruueckasi poJib >KUpPOB.

YrneBogpl: cocTaB, Kiaccuukaiys yryieBooB (MOHO-, M- U TIOIMcaxapuibl). ['IF0K03a — MPOCTeMINi MOHOCaxapu/j: 0COOEHHOCTU CTPOEHHsT
MOJIEKYJTbI, (DU3UUECKHE U XUMHUECKHe CBOWCTBA (B3auMoelcTBUe C ruzipokcugoM Meau(Il), okucaeHre aMMUauHbIM pacTBopoM okcuza cepebdpa(l),
BOCCTaHOBJIeHHe, OpoyKeHUe TJIFOKO3bI), HaXOXK/[eHHe B TIPUPO/e, IpUMeHeHre, Ouosoruueckasi posib. @orocuHTe3. PpyKTo3a Kak U30Mep TJIFOKO3bI.

Kpaxman u nennrono3a Kak NpUpojiHble noaumepbl. CTpoeHWe KpaxMazia W Lie/uiro/io3bl. Pusrueckue M XMMHAYeCKHe CBOMCTBA Kpaxmasa
(Tuaponu3, KaueCcTBeHHasi peakLiysi C N0/I0M).

OKcreprMeHTaIbHbIE MEeTO/IbI U3YUeHUS BEIeCTB U MX TPeBpalljeH’i: TTpoBe/ieHre, HaOJIojeHre 1 OTNMCaHue JeMOHCTPAIIMOHHBIX OTIBITOB:
ropeHve CIMPTOB, KaueCTBeHHbIe PeaKl[uM OJHOATOMHBIX CITUPTOB (OKHC/IeHre 3TaHo/1a okcuaoM Meau(1l)), MHOroaTOMHBIX CIUPTOB (B3aUMO/leliCTBUE
rymrepuHa ¢ rugpokcuaom meau(Il)), anbaerngoB (OKMCIeHre aMMHauHBIM pacTBopoM okcuga cepebpa(l) u rugpokcuaom meau(Il), B3aumoseticTeure
KpaxMasia C U0/ioM), TIPOBe/ieHHe TIPaKTHUYeCKOl paboThl: CBOMCTBA pacTBOPa YKCYCHOM KUC/IOTHI.



PacuéTHblie 3agaun.

BbIunc/ieHus o ypaBHEHUIO XUMHUECKOW peakiiuy (Macchl, 00bEMa, KOTMUeCTBa UCXOHOTO BEIeCTBA WM MPOYKTa PeaKI|U 10 U3BECTHLIM
Macce, 00bEMyY, KOJIMUeCTBY OJIHOTO M3 MCXO/IHBIX BEI[eCTB W/ MTPOAYKTOB PeaKLiu).

A3oTcofeprkalye opraHuueckre CoeIMHeHusI.

AMHHOKHC/IOTHI KaK am(oTepHble OpraHuyeckue coefuHeHUs. PuU3nMUeckre U XUMUUECKHWe CBOMCTBAa aMHMHOKHKC/IOT (Ha MpUMepe IVIMLIMHA).
Buonornueckoe 3HaueHre aMUHOKUCIIOT. [lenTuapL.

Besiku Kak MPUPO/HbIE BBICOKOMOJIEKY/ISIPHBIE COeJUHeHUs. [TepBUUHast, BTODUYHAS U TPETUYHAsA CTPYKTypa 0elKoB. XMMUUYeCKHe CBOWCTBA
0eNKOB: TH/IPO/IN3, JeHaTypalysl, KAUeCTBeHHbIE PeaKIUK Ha OesIKH.

BKCHEPI/IMEHTEIIII:HI)IE MeTOJbI M3YyUE€HHS BELIECTB U UX HpEBp&l].I.[EHHfIZ Ha6n}o,qu1/1e H OIMMCaHre AEeMOHCTPAIJMOHHBIX OIIbITOB: AE€HATYypPALA
0enKoB IMPpH HarpeBdHWH, IBETHbIE DPEedKIJNN OeKOB.

BIJICOKOMOJIEKYJIHPHLIE coearMHeHUsA

OCHOBHBIE OHSATUS XUMHWU BBICOKOMO/JIEKYJ/IADHBIX COE'Z[HHEHHI‘;II MOHOMED, IIOJIMMED, CTPYKTYPHO€ 3B€HO, CTEII€Hb IMOJIMMEPU3dlINHN, CPeAHAA
MOJIEKYJ/IAPpHAA MdcCCa. OCHOBHBIe MeTOAbI CHHTE3a BBICOKOMOJIEKY/IAPDHBIX COE,E[I/IHEHI/Iﬁ — [NoJIMMepHr3alivd U IIOJIMKOHAeHCallK.

OKcriepyMeHTalbHbIe MeTO/Ibl M3YUeHHsI BeIleCTB U UX TpeBpallieHui: 03HaKoM/IeHre ¢ 00pa3ijaMy TIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
I/1aCTMAcC, Kay4yKoB.

ME)KHPEAMETH]:IE CBA3U.

Peasn3aiiysi Me>KIpeJMeTHbIX CBsi3el MU M3Y4eHHWH OpraHudeckod xumuu B 10 Kjacce OCYIIeCTB/SIeTCS Yepe3 MCIO/b30BaHHE KakK OOIUX
eCTeCTBeHHO-HayUHbIX MMOHSATUM, TaK U MOHSATHH, SIBJISIOLIUXCS CACTEMHBIMU /151 OTJje/TbHBIX TTPeIMETOB eCTeCTBeHHO-HAaYYHOT0 1[MK/Ia.

OO611e ecTeCTBeHHO-HAYUHbIe TIOHATHS: sIBJIeHUe, HAyUHbIN (DaKT, TUTIOTe3a, 3aKOH, TeOPHs, aHa/Iu3, CUHTe3, KIaCCU(pUKaIVs, TIepHOJUUYHOCTD,
HabJ/ro/leHre, U3MepeHre, SKCTIIepUMeHT, MOZie/THPOBaHue.

du3nka: MaTepusi, YJHEPrysi, Macca, aToM, 3JIeKTPOH, MOJieKy/la, SHepPreTHUeCKHuil ypoBeHb, BEI[eCTBO, Tesi0, 00bEM, arperaTHoe COCTOSTHUE
BeIllecTBa, (pU3nuecKre BeJTMUMHBI U eJUHULIbI UX U3MEPEeHUSL.

Buonorus: knetka, opranu3m, buocdepa, oOMeH BellleCTB B opraHu3Me, POTOCHHTE3, OMOIOTMUeCKd aKTUBHBIE BeljecTBa (OeKH, yraeBo/pbl,
JKUDBI, (PEPMEHTHI).

['eorpacdusi: MUHepasbl, TOPHbIE TOPO/ibl, MTOJIe3HbIE NCKOIaeMble, TOIUIMBO, PECYPCHI.

TexHosorus: nuigeBbie TPOAYKTBI, OCHOBLI palJMOHA/IbHOI'O0 IIMTAHHA, MOIOIIWE CPpeACTBd, JIEKAPDCTBEHHbLIE M KOCMETHUeCKHE IIperiaparthl,
MaTepHajibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHNX BOJ/IOKOH.

11 KJIACC



OBIIAA 1 HEOPTAHUYECKA{A XMUA
TeopeTrueckre OCHOBbI XUMUU

XuMHUUeCcKui 3/emMeHT. AToM. S1Ipo aToMa, M30TOMbl. JeKTpoHHasi 000/10uKa. DHepreTuuyeckrie ypOBHHU, MOyPOBHU. ATOMHbIe opbuTay, s-,
p-, d- snmemenTbl. OCOOEHHOCTH pacripefie/ieHHsl JIEKTPOHOB TI0 OpOWTaIsiM B aTroMax 3/7eMEeHTOB TIePBBIX UeTHIPEX TIePUOMOB. OJIEKTPOHHas
KOH(Uryparusi aTOMOB.

[Tepuoanueckuit 3akoH u Ileproguueckass cucrteMa xumuyeckux 3s7eMeHTOB [I. U. MeHgeneeBa. CBs3b MNEpPUOJAYECKOTO 3aKOHA U
[Tepuogunueckoli cuctembl XxuMUUeckux 3reMmeHTOB [I. V1. MeHjeneeBa C COBPeMEHHOM TeOpUel CTPOeHMsI aTOMOB. 3aKOHOMEDHOCTH H3MeHeHHs
CBOWCTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIOXKHBIX BEILeCTB T0 TPYIaM U Mepuo/iaMm. 3HaueHre MepUoIMYecKoro 3aKOHa B
pa3BUTHU HAYKU.

CrpoeHue BelljecTBa. XUMHUeCKas CBsi3b. BUAbI XMMUUeCKOW CBsA3M (KOBa/ieHTHasi HeToJiipHasl W TIOJIIpHAasl, WOHHasi, MeTa/linueckas).
MexaHu3mbl 00pa3oBaHUs KOBaJeHTHOM XWMHUUYECKOM CBsi3u (0OMeHHBIM U JIOHOPHO-aKI[eNTOpHbBINM). BomopoaHass cBsisb. BajeHTHOCTB.
DneKTpoOoTpUIiaTe/IbHOCTh. CTereHb OKUC/IeHUs1. VIOHbI: KaTUOHBI U aHUOHBI.

BeljectBa MO/EKy/ISIDHOTO M HEMOJEKY/ISIDHOTO CTPOeHMsl. 3aKOH TOCTOSIHCTBA COCTaBa BelllecTBA. THWIbI KPUCTA/UIMUECKHX PEIIETOK.
3aBUMCHMMOCTh CBOMCTBA BelL[eCTB OT TUMA KPUCTA/VTUYECKOMN PELlETKH.

[ToHsiTve 0 AWCrIepCHBIX cucTeMax. MICTUHHBIE U KO/UIOMAHbIe pacTBOPbI. MaccoBasi 10Jis BelljeCTBa B paCcTBOPEe.

KJ'IaCCI/I(i)I/IKaL[I/IH HeOopraHN4YeCKUux COQAHHEHHﬁ. HOMEHKJIaTy'pa HeOpraHnYeCKrX BeleCTB. ['eHeTnueckasi CBSI3b HeOpraHN4YeCKUX BeIleCTB,
MNpHUHaAJIeXalllX K pa3/IMUHBIM K/ldaCCaM.

Xumuueckasi peakiusi. Knaccudukaiys XuMUueCKUX peakliiidi B HeOPraHMueCKoW U OpraHhuecKor XMMUU. 3aKOH COXPaHeHUsI MacChl Bell|eCTB,
3aKOH COXPaHeHUs Y TIpeBpallleHys] SHePruu NPy XUMUUeCKUX pPeakLUsX.

CKOpOCTb peakiiid, eé 3aBUCMMOCTb OT pa3/MuHbIX (akTopoB. OOpaThMble peakiiud. XUMUUeCcKoe paBHOBecwe. DaKTOpbI, BIUSIOIIME Ha
COCTOsIHMe XUMUYeCcKoro pasHoBecus. [Tpunuumn Jle [Ilatesnse.

SJIEKTPOJII/ITI/I‘JECKEIH Aucconranmd. Cu/bHBIE U C/1abble 3JIEKTPOJINTHI. Cpe,qa BOJHBIX DPACTBOPOB BeIEeCTB: KUCJIafl, HeﬁTpaanaH, e/104Has.
OkuCIUTe/IbHO-BOCCTaHOBUTEIbHBIE peaklun.

OKcriepvMeHTabHble MEeTOZbl W3YyueHUsi BellleCTB M WX IpeBpallleHuil: JeMOoHcTpalus Tabmuy «[lepuoguueckasi cCUCTeMa XUMHUECKUX
snemeHTOB [I. V. MeHpeneeBa», u3ydeHrne Mojiesiell KPUCTA/UIMUECKUX PeLIETOK, Hab/mojeHre 1 OmvcaHye [JeMOHCTPAlOHHBIX U JJabopaTOpPHBIX
OTBITOB (pas/ioykeHWe MepoKCHa BOJOPOJa B MPUCYTCTBUM KaTaau3aTopa, OmpefiesieHre Cpe/ibl PaCTBOPOB BeEILeCTB C MOMOILbI0 YHUBEPCaTbHOT O
WH/IMKaTOopa, peakliui MOHHOT0 0OMeHa), MpoBe/ieHre TIPaKTHYeCcKoi paboThl «B/MsiHYe pa3/TMuHbIX PAKTOPOB Ha CKOPOCTh XMUMHUUECKOM peakLivum».

PacuétHble 3agaum.
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PacyéThl 110 ypaBHEHUSIM XMMUUECKUX PeakLyii, B TOM YUCJIe TEPMOXUMUUECKHe PaCuéThl, PACYETHI C MCI0/Ib30BAHUEM MOHSITHS «MaCcCOBast 10J1si
Bell[eCTBa».

Heopranuueckas xumMust

Hewmetasnel. [TonoxxeHne HemeTtassios B [leproguueckoii cucteMe XuMudeckux 3ineMeHToB . . MeHeneeBa 1 0COOEHHOCTU CTPOEHHS aTOMOB.
du3nueckKre CBOMCTBA HeMeTasl/IoB. AJVIOTPOIIYSI HeMeTaJlJIOB (Ha MprUMepe KUC/I0poJa, cephbl, pocdopa u yriaepoja).

XuMryeckue CBOWMCTBA Ba)KHEMIIIMX HeMeTas/uIOB (TajioreHOoB, cephl, a3o0Ta, docdopa, yrieposa U KpeMHHUs) U UX COeJUHEHUM (OKCHU/IOB,
KMCJIOPO/ICOZiep KalliuX KUCIOT, BOAOPOAHBIX COeJUHEHUN).

HpI/IMEHeHI/Ie BaKHEMIIINX HEMETA/IJIOB U UX CO@,Z[I/IHEHI/II\/JI.

Mertasnnel. [Toso)keHue MetasuioB B Ileprognueckom cuicTeMe XUMHUUeCKHX 3/ieMeHToB [. V. MenzeneeBa. Oco60€HHOCTH CTPOEHUS 37IEKTPOHHBIX
obomouek atoMoB MeTasuioB. Ob1mye prznyeckre cBovicTBa MeTasyioB. CIiylaBbl META/IOB. DIEKTPOXUMUUECKUH Psifi HAlIPsDKeHHH MeTaslIoB.

XyMUUecKre CBOMCTBA Ba)KHENIIIMX MeTa/l/IoB (HaTpui, Kaui, Kaabluii, MarHui, altOMAHUMN, IUHK, XPOM, >Kejie30, Me/lb) U UX COeJUHeHUH.
OO611e criocoObl TI0yYeHUst MeTa/UIOB. [IprMeHeHre MeTa//IOB B ObITY U TEXHUKE.

OKcrepUMeHTaIbHbIe MeTO/IbI U3yUeHHs BellleCTB U MX IpeBpallleHHi: u3ydeHue KO/IeKInd «MeTaibl U CIjlaBbl», 00pa3joB HEMETaslIoB,
pellieHre SKCIepUMEHTAIbHBIX 3a/lay, HaO/o/leHre W OIMUCAHMEe JeMOHCTPAIIMOHHBIX M J1abOpaTOPHBIX OIBITOB (B3aUMOZEMCTBHE THUPOKCH/A
aJIFOMUHMSI C PaCTBOPaMM KUCJIOT U 11je/ioueld, KaueCTBeHHbIe peaKLiy Ha KaTUOHbI MeTasl/IoB).

PacuétHbie 3agaum.

PacuéThl Macchl BelljeCcTBa WM 00BEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BelllecTBa, Macce Wi 00BEMY OIHOTO M3 YUaCTBYIOIIUX B Peakl[uu
BeIIleCTB, pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEaKI[|UH, €C/IA OJJHO U3 BEIL|eCTB UMEeT TIPUMECH.

XUMHUA U )KU3HDb

Posib X¥MUU B 00eCIieueHUH SKO0JIOTHUECKOM, SHEPTeTUUEeCKOH U MUIIEBOM 0e30MacHOCTH, Pa3BUTUN MeULIMHBL [TOHATHE 0 HAyUHBIX METOZAAxX
M03HAHUS BeIlleCTB U XUMHUUYECKUX peakLvi.

Hpe,I[CTaBJ'IEHI/IH 00 OGLL[I/IX HayYUHBIX ITPUHLHWIIAX ITIPOMBIIJIEHHOI'O ITO/TIy4YeHUS BAXKHEMIIINX BeIlleCTB.

YesnoBeK B MHMpe Bell|eCTB U MaTepyasoB: Ba)KHellllMe CTpOUTe/bHbIe MaTepyasbl, KOHCTPYKL[MOHHbIe MaTeprasbl, KPacKu, CTEK/I0, KepaMHKa,
MaTepHaJIibl AJisl 3/IeKTPOHUKH, HaHOMaTepHaJsibl, OpraHuueckre U MUHepasibHbIe YA00peHuUs.

XvuMusi ¥ 3710pOBbe YeslOBeKa: TpaBW/a MCII0/Ib30BAHUS JIeKAaPCTBEHHBIX IPeraparoB, MpaBu/ia 0e30r1acHOTrO WCIIOb30BAHMS TPerapaToB
ObITOBOU XMMUM B TIOBCEIHEBHOM YKU3HU.

ME)KHpe,Z[MeTHbIe CBA3U.
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Peanu3ariusi MeXXnipeZIMeTHBIX CBsi3eid ITpU M3yueHUH o011ieil 1 HeopraHUueckoi XuMuM B 11 Kacce oCyIIecTB/sieTCsl Yepe3 UCI0JIb30BaHue Kak
00IIMX eCTeCTBEHHO-HAYUYHbIX TIOHSATHH, TaK W TTOHATHH, SBJISIOIIMXCS CUCTEMHBIMU ZIJ1s1 OTZe/TbHBIX TTPeIMETOB eCTeCTBEHHO-HAayuyHOT'0 I[UK/IA.

OO1[e ecTeCTBeHHO-HayuHble TIOHSITHS: HayuyHbId (haKT, TUIIOTe3a, 3aKOH, TeOpHs, aHa/lu3, CHHTe3, KIacCU(hHUKALUs, TepUOANUHOCTbD,
HabJTroZieHre, SKCIIepUMeHT, MO/Ie/TMPOBaHKe, U3MepeHHe, SIBJIeHHe.

du3srka: MaTepusi, SHeprus, Macca, aToM, 3/1eKTPOH, TIPOTOH, HEUTPOH, WOH, U30TOI, PaZJMOAKTUBHOCTh, MOJIEKY/Ia, SHEPreTUUeCKU ypOBeHb,
BeIIeCTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHHE BelleCTBa, (hu3uuecKre BeJTMUHUHbBI U eZIMHUIIbI UX U3MEePEHUs], CKOPOCTb.

Bbuonorusi: KieTka, opraHusm, SKocuctema, brocdepa, Makpo- U MUKPO3JieMeHTbI, BATAMUHBI, 00MeH Bell[eCTB B OpraHu3Me.
['eorpacuisi: MUHEepasibl, TOPHbIE TIOPO/IbI, TI0/Ie3HbIe UCKOTIaeMble, TOTI/IMBO, PeCYPChI.

TexHos0rusA: XMMHU4YeCcKas MPOMBIIIJIEHHOCTL, METAJ/I/TYPI'Hs, IIPOU3BOACTBO CTPOUTE/IbHBIX MAT€PHAJ/IOB, CeJIbCKOXO03MCTBEHHOE MpOM3BOACTBO,
MnuiieBasd MpOMBIIIJIEHHOCTD, d)apMaLIEBTI/IIJECKaH IMPOMBIIIIJIEHHOCTD, TIPOU3BOJCTBO KOCMETHUYECKHX IIPEIIdPAaTOB, MPOU3BOACTBO KOHCTPYKIMOHHBIX
MdaTepHaJiOB, 3JIEKTPOHHAA MMPOMBII/IEHHOCTh, HAHOTEXHOJIOTHH.

I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA [TPOI'PAMMEI 110 XM HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUNA

JINUHOCTHBIE PE3YJIbTATHI

@®T'OC COO ycraHaBmvBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHUST 00yUaroIMMUCs TIPOrpaMM cpefiHero o011iero o6pa3oBaHust (TMUHOCTHBIM,
MeTarnpe/IMETHBIM U TIpefMeTHbIM). HayuHo-MeTonuuecKor OCHOBOW [jisi pa3pabOTKU TJIAHUPYEMBIX pe3y/bTaTOB OCBOEHHS MPOTPAMM CpeJHero
o611ero o6pa3oBaHMs SIBJISIETCS CUCTEMHO-ZeSTeTbHOCTHBIM TTOXOZ,.

B cooTBeTCTBUM C CUCTeMHO-JesTe/IbHOCTHBIM TOAXO0/J0M B CTPYKTYpe JIMYHOCTHBIX Pe3y/bTaTOB OCBOEHUs IpeAMeTa «XUMHSI» Ha YpPOBHe
cpezsHero o01iero odpa3oBaHus Bbljie/IeHbI CIeJyOL[He COCTaBISIOIIUE:

e O0CO3HaHWe OOYyYAIOU[UMHUCS POCCHMCKON TPaKJAaHCKOW WAEHTUUHOCTH — TOTOBHOCTHM K CAMOPA3BUTHIO, CaMOCTOSITETBHOCTH W
caMooIIpe/ie/IeHUIO;

e Ha/JMuKMe MOTHBAIMU K 00yUeHMHIO;

e Ile/leHarpaB/ieHHOe Pa3BUTHE BHYTPEHHUX yOeXX/IeHUI TMYHOCTH Ha OCHOBE K/TFOUEBBIX LEHHOCTEH U UCTOPUYECKUX TPaJuLni 6a30BOM HayKH

XUMHUU;

® TOTOBHOCTb U CIOCOOHOCTH OOYYAKOIUXCS PYKOBO/ICTBOBAThCS B CBOEH JIeSITeTbHOCTU 1IEHHOCTHO-CMBICIOBBIMU yYCTaHOBKAMU, TIPUCYIIIMMU
1[e/JIOCTHOM CHUCTeMe XMMHUeCcKoro obpa3oBaHus;
® Ha/IMyKe NIPaBOCO3HAHUS SKOJIOTHUYECKOU KY/IbTYPhI M CTIOCOOHOCTU CTaBUTD L€/ U CTPOUTD JKU3HEHHbIe TIIaHbl.

JINUHOCTHBIE Pe3y/IbTaThl OCBOEHHUS MpeiMeTa « XUMHUSI» AOCTUTAIOTCS B eIMHCTBe YueOHOW U BOCITUTATe/TbHOMN eI Te/TbHOCTH B COOTBETCTBUU
C T'YMaHHUCTUUYECKUMH, COLIMOKY/IbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH [IEeHHOCTSIMHU U HieajlaMH POCCHMCKOT0 TPaXk/JaHCKOT O 00111eCTBa, MPUHSATHIMU B
o01ecTBe HOpMaMH U TIPaBUJ/IaMU TIOBe/IeHHsI, CIIOCOOCTBYIOIUMHU TIPOIieccaM CaMOII03HaHUsI, CAaMOPA3BUTHSI M HDaBCTBEHHOTO CTAHOB/IEHUS JINUHOCTU
00yyYaromuxcs.
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JINYHOCTHBIE pe3y/ibTaThl 0OCBOEHUS Mpe/iMeTa « XMMUSI» OTPa’KaroT CPOPMUPOBAHHOCTD OIbITa T03HABATE/IbHOM U NPAaKTUUECKOH /1eiTelTbHOCTH
00yJaroIUXCs TI0 pear3ariiy IPUHATHIX B 00ITIECTBe 1IEHHOCTEH, B TOM UHCJIe B YaCTH:

1) rpa>k/IaHCKOTO BOCTTUTaHUSI:

e 0CO3HaHWS 0OYUarOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX TIpaB U 00s13aHHOCTeH, yBa)KeHUsI K 3aKOHY U TIPaBOTIOPSIIKY;

e [Ipe/CTaB/IeHUs O COLMATbHBIX HOPMaXxX U MpaBUaX MeXJ/IMYHOCTHBIX OTHOLLEHUN B KOJIJIEKTUBE;

® TOTOBHOCTHM K COBMECTHOW TBOPUECKOH JesTe/TbHOCTU TPH CO3/laHUM y4ueOHBIX TPOEKTOB, pellleHWH yueOHBIX M IMO3HaBaTebHBIX 3a/ad,
BBITIOJTHEHUM XUMUYeCKUX IKCIIePUMEHTOB;

e (rnocoOHOCTH TIOHMMaTh W TIPUHMMATh MOTHBBI, HaMepeHWs, JIOTUKY W apryMeHThbl JAPYIMX [PH aHa/lv3e Ppa3/UuHbIX BUJOB yueOHOMU
JlesiTeNIbHOCTH;
2) IaTpUOTUUECKOT 0 BOCTIUTAHKS:

® 1IeHHOCTHOTO OTHOIIIeHHSI K NCTOPUUECKOMY U HayUHOMY Hac/ie[[hi0 OTeueCTBeHHOU XUMUM;

e yBaKeHMs K IPOL[eCCY TBOpPUeCTBa B 00/1aCTH TeOpUM M MPAKTHUUECKOro TPUMeHeHHWs] XMMUU, 0CO3HAHHS TOTO, UTO JOCTV)KEHUS HayKu eCTh
pe3y/bTarT JUTeTbHbIX HaOIH0IeHUH, KPOTIOT/IMBBIX SKCIIePUMEHTATbHBIX TIOMCKOB, IIOCTOSTHHOTO TPY/A YUEHBIX U MTPAKTHUKOB,;

e UHTepeca W I0O3HaBaTebHBIX MOTUBOB B TIOJyUYeHWM W TIOCTeAYIOIleM aHaiu3e MH(OpMAalMd O Tiepe[oBbIX JOCTHMKEHUSIX COBpeMeHHOM
O0TeYeCTBeHHOU XUMUUY;
3) AyXOBHO-HPaBCTBEHHOT'O BOCITUTaHUSI:

e HpPaABCTBEHHOI'O CO3HAHUSI, 3TUUECKOTO MOBeeHUS;

e CroCcoOHOCTH OLIEHHWBATh CUTYAILUH, CBsA3aHHbIE C XUMUUECKHUMU SIBJIEHUSIMU, ¥ TIPUHUMATh OCO3HAHHBIe PellleHusl, OPUeHTHPYSCh Ha MOpPaTbHO-
HPaBCTBeHHbIe HOPMbI U L|eHHOCTHY;

e TOTOBHOCTHU OLIEHHWBATh CBOE MOBe/leHre U MOCTYIKYA CBOUX TOBapHUiLel C MO3UL[1ii HDaBCTBEHHBIX U MIPABOBLIX HOPM M OCO3HaHUe MOC/IeCTBUM
9TUX TIOCTYIIKOB;
4) hbopMUpOBaHUS KYIbTYPbl 3[JOPOBbSI:

e TIOHMMaHWS L[eHHOCTel 30poBOro 1 6e3omacHoro obpasa )KU3HU, He0OXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (hM3UUeCKOMY
Y TICUXUYeCKOMY 3/J0POBBIO;

e cobJttoieHus IpaBU/I 6e301acHOro obpallieHus C BelljeCTBaMU B OBITY, MOBCeJHEBHOM YKU3HU U B TPY/IOBOU J1esiTe/IbHOCTH;

e TIOHMMaHWs [JeHHOCTHY MPaBW/I UHAWBHUYaTbHOTO U KOJUIEKTUBHOTO 6e301acHOTO TIOBeJieHHsI B CUTYAIUsIX, YTPOXKAIOL[UX 3[0POBbI0 U >KU3HU
JIIOJIeH;

® 0CO3HaHMS MMOC/IeJCTBUI W HETIPUSATUS BPeJHBIX MPUBLIUEK (YIIOTpeOIeHNsl aIKoT0/Isl, HADKOTUKOB, KypeHHs);
5) TPyZ,0BOr'0 BOCITUTAHUS:

® KOMMYHHKaTMBHON KOMITETEHTHOCTH B yueOHO-MCC/Ie/[0BaTeIbCKON ZesaTelbHOCTH, OOIIeCTBEHHO T0JIe3HOM, TBOPUECKOW U JPYTUX BHAX
JlesiTeTbHOCTH;

¢ YCTAaHOBKM Ha aKTHBHOE yJyacTHe B pellleHHH TIPAaKTUUeCKUX 3ajau COLIMaIbHOM HAIlpaB/IeHHOCTH (B paMKaX CBOEro Kjacca, IMIKOJIbl);

e UHTepeca K MPakKTHUeCKOMY U3yueHHo TTpodeccuii pa3/InuyHoro pojia, B TOM UKC/ie Ha OCHOBE MPHUMeHEeHUs TIpeJMeTHBIX 3HAaHWM 10 XUMUY;
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yBa)KeHUs K TPYAY, JIIOSIM TPy/ia U pe3y/bTaTtaM TPY/A0BOM [lesiTeTbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOODY HWH/AWBHAYa/JbHOM TpaekTopuu obpa3oBaHus, Oymyieid mnpodeccur W peanu3aliii COOCTBEHHBIX

JKU3HEHHBIX TIJIaHOB C YUETOM JIMUHOCTHBIX HHTEPeCOB, CITIOCOOHOCTeH K XMMUU, UHTEPECOB U IOTpeOHOCTel 00I1eCcTBa;

6) 9K0JIOTMUYeCKOT0 BOCITUTAHUS:

9KOJIOTMUECKH 11e/1eCO00pa3HOr0 OTHOIIEHUS K MPUPO/Ie, KaK UCTOUHHKY CYITIeCTBOBAHUS )KU3HH Ha 3eMIie;

TTOHUMaHHUS TJI00a/IbHOTO XapaKTepa 3K0/IOTHYeCKUX TIpo6/ieM, BIUSTHHUS SKOHOMUYECKUX TTPOIIECCOB Ha COCTOSIHUE TIPUPOZHOM U COL[Ua/IbHOU

Cpefbl;

0CO3HaHHsI He0OX0JUMOCTH HCTI0/b30BaHMs JOCTHXKEHUM XUMUH [I7Is pellieHrsI BOITPOCOB pal[MiOHAILHOTO TTPUPO/IOITI0/Ib30BaHus;

AaKTUBHOTO HETIPUSITHS [I€MCTBUM, TIPUHOCAIIMX BpeJ, OKpY’Karolled TPUPOJHON Cpefie, YMeHHs TPOrHO3UPOBaTh HeO/IaronpusTHbIe

9KO0JIOTUUECKHE TI0C/IeICTBUS TTPeATPUHUMAEMbIX JeMCTBUM U TTPeIOTBPAIlaTh UX;

Ha/IMYMsi Pa3BUTOTO KOJIOTHUECKOTO MBIIIIEHHS], IKOJOTHUECKOU KYJIbTYPbI, OIbITA AeATebHOCTH 3KOJ0TMUeCcKOol HarpaB/ieHHOCTH, YMeHUs

PYKOBO/ICTBOBaTbCSI MIMU B ITO3HaBaTe/bHONW, KOMMYHUKATHUBHOM W COIMA/bHOM TMPAKTHKE, CIIOCOOHOCTH U YMEHHUsI aKTUBHO NPOTHBOCTOSITH

He0/I0THH XeMohobuu;

7) LIeHHOCTH Hay4YHOT'0 TI03HAHMUS:

c(OpMHPOBAHHOCTH MHPOBO33PEHHS], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U 0OIIeCTBEHHOM MPAKTHUKH;

TOHUMaHUSI Criel[i(HUKU XMMUM KaK HayKU, 0CO3HaHUs eé posii B (HOPMUPOBAHUU paljMOHATbHOT'O HAyYHOT'O MBIIIEHHs], CO3/IaHUH 1[eJI0OCTHOTO

nipeJcTaBsieHust 00 OKpy»KarollieM MHUpe Kak 0 eJMHCTBe MPUPO/IbI U YesloBeKa, B [I03HAHUU TTPUPOHBIX 3aKOHOMEPHOCTe! U pellieHUH Tpob/ieM

COXPaHeHHs TIPUPO/IHOTO PaBHOBECHS;

yOeXXIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH [IJIi COBPEMEHHOM I[UBW/IM3al[MM: B €€ I'yMaHMCTUUYECKOH HarpaB/IeHHOCTH W Ba)XHOW PO/U B

CO3/laHUM HOBOM 0a3bl MaTepuasibHOW KYJIbTYPbI, PellleHUd T100aabHBIX Tpo0eM yCTOWUMBOTO pa3BUTHS YejlOBeUeCTBA — ChIPbEBOM,

9HEPreTUUeCKOU, MUI[EBO W 9KOJIOTHUECKOUW 0e30T1aCHOCTH, B Pa3BUTHU MeJUIIUHBI, 00ecrieueHnH YCI0BUIH YCIELTHOTO TPY/ja U 9KOJI0TMUEeCKH

KOM(DOPTHOM >KU3HH KaXKJ0r0 ujieHa o0I1ecTBa;

€CTeCTBeHHO-HayuyHOW T'DaMOTHOCTH: TIOHMMaHMs CYI[HOCTH MeTO/IOB TIO3HAHUS, WCIIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaxX, CIMoCOOHOCTH

WCII0/1b30BaTh T0/yuaeMble 3HaHUS [/Is1 aHa/M3a U 00bsICHEHUS SIBJIEHUI OKPY’Karoll[ero MUpa U MPOUCXO/AIIMX B HEM M3MeHeHUH, yMeHus

JiesiaTh 000CHOBaHHbBIE 3aK/TFOUEHHSI Ha OCHOBE HayYHBIX ()aKTOB M UMEROIUXCS JAHHBIX C 1[eJIbI0 TIOTYYeHHs! I0CTOBEPHBIX BHIBO/IOB;

CTIIOCOOHOCTH CaMOCTOSTeTbHO UCI0/Tb30BaTh XUMUUeCKUe 3HaHUS [I/Is pellieHrst TTpo0JieM B peasTbHBIX KU3HEHHbIX CUTYaLUsX;

WMHTepeca K TT03HaHUI0 U UCC/Ie/I0BaTe/IbCKOM JesiTe/TbHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HerpephIBHOMY 00pa30BaHUIO0 M CcaMo00pa30BaHUIO, K aKTUBHOMY ITOTYYeHUIO HOBLIX 3HAHUM 10 XUMHUHU B

COOTBETCTBUH C )KU3HEHHBIMHU TIOTPeOHOCTSIMU;

WHTepeca K 0COOeHHOCTSIM TPy/ia B Pa3/IMUHbIX cdepax MpohecCHoHaTbHOM /1eTeTbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTarnpegmMeTHbIe pe3y/IbTaThl OCBOEHUsI YUeOHOTO Tpe/iMeTa « XMHsI» Ha YPOBHe cpe/iHero o01iero o6pa3oBaHust BK/IFOUAOT:

3HAUYMMBbIe 71t (POPMUPOBAHKSI MUPOBO33PeHHs 00 yUaroIUX Csl MEXKJUCLIUTITMHAPHBIEe (MEXITpeIMeTHBIE) 00I[eHayUHbIe ITOHSATHS, OTPaXKakoII[re

1[e/TOCTHOCTh HayYHOM KapTUHBI MUpa U CTIELTU(PUKY METO/IOB ITO3HAHKsI, UCITO/Tb3yeMbIX B eCTeCTBEHHBIX HayKax (MaTepusl, BeI|eCTBO, SHePTHs,
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siB/IeHUe, TPOLIeCC, CUCcTeMa, Hay4YHbIM (haKT, TIPUHLIUII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpHsi, UCC/ie/loBaHNe, HabJojeHe, U3MepeHue,
5KCIIepUMEHT U JpYrue);

e yHUBepcaJbHble YyueOHble [eHcTBUsS  (TIO3HaBaTe/lbHbIE, KOMMYHUMKATHUBHbIE, DETY/IATHBHBIE), obecreuuBaroiive (HopMUPOBaHHE
(yHKI[MOHATbHOM I'PaMOTHOCTH U COITMA/IbHOM KOMITeTEHI[UM 00YUarOIINX Cs;

e (rnocoOHOCTh OOyUaroIMXCsl MCIOIb30BaTh OCBOEHHbIE MEXKIUCLIUIIIMHADHbIE, MHUPOBO33peHUeCKHe 3HaHWs W yHHBepcajbHble yuyeOHbIe
JIeMCTBUS B TI0O3HABATE/IbHOM M COLIMA/IbHOM TTPAKTHKe.
MertaripeMeTHbIe pe3yJ/ibTaThl OTPAXKAIOT OBJIa/leHe YHUBepCaJbHbIMU Y4eOHBIMH MT03HaBaTeTbHBIMUA, KOMMYHUKATUBHBIMU U PeTy/ITUBHBIMU

JIeCTBUSIMU.

OesiazieHre YHUBepCalIbHBIMUA yueOHbIMU TI03HaBaTe/IbHBIMU JAeHCTBUSIMU:
1) 6a30BbIe JIOTHUECKUE [IeHCTBUS:

®  CaMOCTOSITeSTbHO (POPMY/IMPOBAaTh U aKTyaU3UpPOBaTh NPoOIeMy, BCECTOPOHHE eé pacCMaTpUBaTh;

e OmpejeNiATh 1ieJd JeATebHOCTH, 3a/jaBasi apameTphbl U KPUTEePUU UX JOCTU)KEeHHs, COOTHOCUTb Pe3y/bTaThl JesTe/IbHOCTU C TI0OCTaB/IeHHBIMU
L[e/ISIMU;

® 1ICI0JIb30BaTh MPH OCBOEHWU 3HAHWM MPUEMBI JIOTMUECKOTO MBIILJIEHUS] — BbIZE/IATh XapaKTepHble MPH3HAKM MOHSITUA U yCTaHaBIUBaTh MX
B3aMMOCBSI3b, UCIT0/Tb30BaTh COOTBETCTBYIOLI[UE TTOHATHUS /11 00bSICHEHHSI OT/Ie/IbHBIX ()AaKTOB U SIBJIEHHIA;

e BbLIOMpPATh OCHOBAHUS U KDUTEPHUH [IIs K/IaCCU(MUKALIUHU BEI[eCTB U XUMHUUECKHX PeaKIIH;

® yCTaHAaB/IMBATh NTPUUKMHHO-C/IE/ICTBEHHbIE CBSI3U MEX/Yy M3yyaeMbIMU SIBJIEHUSIMU;

® CTPOWTH JIOTMUECKWe PpacCyxaeHusi (MHAYKTHBHbIE, [eAyKTUBHble, 1O aHaJOTWM), BBISBASATb 3aKOHOMEPHOCTM W TPOTUBOpeuUrsi B
paccMaTpUBaeMbIX SIBJIEHUSIX, (POPMYJTMPOBATh BLIBO/IbI U 3aK/TFOUEHUS;

e TIPUMEHSTH B MPOLIeCCe TI03HAHUS, UCTIO/Ib3yeMble B XMMUM CUMBOJIMUYECKHe (3HaKOBbIE) MO/Ie/ U, Pe0Opa30BbIBaTh MO/Ie/IbHBIE TIPeZICTaB/IeHHS
— XUMHUYeCKUH 3HaK (CUMBOJT) 37ieMeHTa, XUMHUuUecKasi (hopMysa, ypaBHeHHEe XUMHUUECKOW peaki[iy — MPH pellleHnH yueOHBIX M03HaBaTeTbHbIX
Y TIPaKTUUECKUX 3a/lay, TIPUMeHsSITh Ha3BaHHbIe MO/e/IbHbIe TIPe/ICTaB/AeHUs [I/Is1 BbISB/I€HUSI XapaKTePHbIX TIPU3HAKOB U3y4YaeMbIX BeIeCTB U
XUMHUYECKHUX PeakLiu.
2) 6a30BbIe MUCC/Ie/JOBATEIbCKUE JEHCTBUS:

e BJIaZieThb OCHOBAMU METO/IOB HayYHOT'O TTO3HAHUS BEIIeCTB ¥ XUMUUECKUX peaKLvii;

e (opMynupoBaTh 1|/ W 3aZiaud UCC/IeJOBaHUs], UCT0/Ib30BaTh MOCTaB/Je€HHbIE U CAMOCTOSITeNIbHO C(hOPMY/IMPOBaHHbIe BOMPOCHI B KauecTBe
WHCTPYMeHTa M03HaHKUs U OCHOBBI /i1 (HOPMUPOBAHUSI TUTIOTE3bI T10 TIPOBEPKe MTPABU/ILHOCTU BbICKa3bIBa€MbIX CYK/EHUM;

® B/Ia/IeTh HaBbIKAMU CaMOCTOSITE/IbHOTO TI/ITAHUPOBAHMSI 1 TIPOBE/IeHHS YUeHUUeCKHX SKCIIePUMEHTOB, COBEPIIIEHCTBOBAThL YMEHUs HaO/II0aTh 3a
XOZIOM TIPOIL[eCCa, CaMOCTOSITe/TbHO TPOrHO3MPOBaTh €ro pe3ysbTar, (GopMysupoBaTh 000OIEHHST U BBIBOABI OTHOCUTEBHO [OCTOBEPHOCTH
pe3y/bTaToB MCC/Iel0BaHUsI, COCTaB/ISTb 000CHOBAHHBIM OTUET O Mpo/esiaHHOM paboTe;

e rpuoOpeTaTh OMBIT yUeHUUeCKOM UCC/IeloBaTeIbCKOU U TTIPOEKTHOM JesiTe/IbHOCTU, TIPOSIBISITh CTTIOCOOHOCTE M TOTOBHOCTh K CAMOCTOSITE/IbBHOMY
MOUCKY MeTO/IOB pellieHUs] MPaKTUYeCKUX 3a/lay, IPUMeHeHUI0 pa3/InyHbIX MeTO/|0B TIO3HAHUSI.
3) pabora ¢ uHdopmaruei:
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OPUEHTHPOBAThCS B Pa3/IMYHBIX UICTOUHUKAX MH(OpMaIuH (HayuHO-TIOMy/ISpHast IMTepaTypa XUMHUUECKOTO COZIep>KaHusl, CITPaBOUHbIe TOCOOuS,
pecypchbl VIHTepHeTa), aHaIM3KMpoBaTh UH(POPMALMIO pa3/IMUYHbIX BHU/JOB U (DOPM Ipe/CTaBIeHNs], KpUTUUECKU OLIeHHMBAaTh €€ J0CTOBEPHOCTb U
HEeTIPOTUBOPEUUBOCTH;
(hopMyIMpOBAaTh 3arPOCHI U IPUMEHSTh Pa3/INUHbIE METO/IbI ITPU MTOMCKE ¥ 0TOOpPe HH(MOpMAaIU, He0OX0AUMOM [I/1s BHITIOJTHEHHST YUeOHbIX 3a/1a4
orpezie/IBHHOr O TUIIa;
npuobpeTaTh OIBIT UCIT0/Ib30BaHUs WH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHUN U Pa3/IMYHbIX TIOUCKOBBIX CHUCTEM;
CaMOCTOSITe/TbHO BBIOMPATh ONTUMa/IbHYIO (OpMY TIpeZicTaBleHrs MHPOopMaLuu (CXeMbl, TpadyKH, ArarpaMMbl, TaO/IULbI, PUCYHKU U APYTHe);
HCII0/1b30BaTh HAyUHBIM SI3bIK B KaueCTBe CpeJCTBa MpU paboTe ¢ XMMUUECKOW MH(OpMaIHel: IpUMeHsITh MeXIpeaMeTHbIe ((pusnueckue 1
MaTeMaTHUeCKre) 3HaK1 U CUMBOJIbI, (hopMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;
WCTIOb30BaTh U NpeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHEe CPeZCTBA HATJISI[HOCTH.
OBnajileHre YHUBePCa/lbHBIMU KOMMYHUKATHBHBIMU [IeHCTBUSIMU:
3aJjaBaTh BOIIPOCHI T10 CYIL[eCTBY 00CY’KaeMOM TeMbI B X0/Ie AWa/I0ra /UK JUCKYCCHH, BbICKA3bIBaTh U/1eH, (OPMY/THPOBATh CBOU TIPE/JIOKEHUS
OTHOCUTEJIbHO BbITIOJIHEHUSI TIPe/|/I0XKeHHOM 3a/jauu;
BBICTYIIATh C Mpe3eHTaljell pe3y/ibTaToB M03HaBaTeIbHOU [esiTe/IbHOCTH, TI0/yUeHHbIX CAMOCTOSITE/TbHO WM COBMECTHO CO CBEPCTHUKaMU MpHU
BBIIMTO/JITHEHUM XMMHUYECKOTO 3KCIIEePUMEHTa, TIPAaKTUUYeCKOH pabOoThI MO MCC/IeZ0BAaHUIO CBOMCTB M3y4yaeMbIX BEIECTB, peau3alii yuyeOHOro
TpoeKTa ¥ (hOpMY/TMPOBATh BBIBO/IBI 10 pe3y/ibTaTaM IMPOBeAEHHBIX UCC/Ie0BaHUM ITyTEM COTJIaCOBAHKS ITO3ULIMIA B X0Zie 00Cy»K1eHHs U1 0OMeHa
MHEeHUSIMHU.
OBnajieHre YHHUBepCa/lIbHbIMU PeTyISITUBHBIMU J€UCTBUSIMU:
CaMOCTOSITe/IbHO TIJIAaHUPOBATh U OCYILIeCTB/ISITH CBOKO [T03HABATeIbHYIO /1eATe/TbHOCTh, OTpe/iesisis eé 11e/id U 3alauk, KOHTPOJIMPOBATh U 110 Mepe
HE0OXOIMMOCTH KOPPEKTHPOBaTh Tpe/jlaraeMblii alrOpPUTM JeMCTBUN MPHU BBITIOJHEHUH YU4eOHBIX M UCC/Ie0BaTebCKUX 3ajiayu, BbIOMpPATh
Haubosiee 3¢ HeKTUBHBIN CIOCOO UX PeleHus C YUETOM MOTyYeHUs] HOBBIX 3HAHUM O BellleCTBaX U XUMHUECKUX PeaKLIvsX;
OCYILIeCTBJ/ISITh CAMOKOHTPOJIb CBOEH /leITe/TbHOCTH Ha OCHOBE CaMOaHa/ir3a U CaMOOL|eHKH.

[MPEAMETHBIE PE3YJIBTATHI

10 KJTACC

[TpemMeTHBIE pe3y/ibTaThl 0CBOeHHs Kypca «OpraHuueckasi XUMUsI» OTPakatoT:
c(hOpMHPOBAHHOCTh TIPe/ICTaB/IeHUM 0 XMMUUeCKON COCTaBJIsAOIIIel eCTeCTBeHHO-HayUHOW KapTUHBI MUPA, POJIU XUMUU B TO3HAHUU SIBJIEHUMN
TIPUPO/IbI, B (HOPMUPOBAHUU MBIIIIEHUS U KY/bTYPbI IMYHOCTH, €€ (yHKIIMOHA/IbHOW TPAMOTHOCTH, HEOOXOIMMOM /sl PellleH s TIPaKTUYeCKUX
3aJjau ¥ 9KOJIOTHYeCKU 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBbIO U TIPUPO/IHON Cpe/Jie;
B/lafleHle CUCTeMOW XWMHWYEeCKMX 3HaHWM, KOTopas BK/IHOYaeT: OCHOBOTIO/IAraroiue TMOHATUS (XUMUUYECKWUU 3/1eMeHT, aTOM, 3/IeKTPOHHas
000J/10uKa aTOMa, MOJIeKYyJ1a, BalleHTHOCTb, 3/IEKTPOOTPUL[AaTe/TbHOCTh, XUMUUeCKasi CBsi3b, CTPYKTYpHasi hopMy/a (pa3BEpHyTasi ¥ COKpallléHHast),
MOJTb, MOJISIpHAsi Macca, MOJISIPHBIN 00bEM, YT/IePOHbIN CKeJleT, GDyHKIMOHAbHAS TPYIINa, PaJJUKaJl, ©U30MepHsi, U30MepPbl, TOMOJIOTMUeCKUH Ps/,
TOMOJIOTH, YT/IeBOAOPOAbI, KUCJIOPOJ YW a30Tcojep)Kalljie COoeJuHEeHUs, MOHOMep, IO0JIiMep, CTPYKTYPHOe 3BeHO, BbICOKOMOJIEKYJISIPHbIE
COoeMHEeHUs); TeOpUHM M 3aKOHbI (Teopusi CTPOeHHsI OpraHuueckux BelecTB A. M. ByTiiepoBa, 3aKOH COXpaHeHHs MacChl BeIeCTB);
3aKOHOMEPHOCTH, CHMBO/IMUECKUMN $13bIK XMMHH; MUPOBO33peHUeCKHe 3HaHWS, JieXKall[ie B OCHOBe MOHWMaHUsI IPUUYMHHOCTH U CUCTEMHOCTH
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XUMHUYECKUX HBHEHHﬁ, (baKTOJ'IOFI/ILIECKI/Ie CBeJeHusda O CBOﬁCTBaX, COCTaBe, IIOJIyYeHHH H 6e3OHaCHOM UCII0/Ib30BAHUN BayKHEHIIINX
OpraHMYecKHX BeleCTB B ObITY U NMPAKTUYECKOM /IesiTe/TbHOCTH Ue/iOBeKa;

CCl)OpMI/IpOBaHHOCTb YMEHI/II)’I BBIABJ/IATh XdPaKTepPHbIe MMPU3HAKH HOHHTHﬁ, YCTaHaBJ/IMBATb MX B3dWMMOCBA3b, MCII0/Ib30BaTh COOTBETCTBYIOIIHE
TIOHSITHS TIPU OMMCAHUM COCTaBa, CTPOEHMsI U TIpeBpalljeHrid OpraHuuecKuX coeIMHeHUH;

c(hOpMUPOBAHHOCTb YMEHHUM HCII0/b30BaTh XUMHUUECKYH0 CHMBOJIMKY [JIsi COCTaB/IeHWs] MOJIEKY/SIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIléHHOM) ¢hopMyJ1 OpraHMUeCKUX BeIlleCTB U YpaBHEHUM XMMUUeCKUX Peaki[vi, U3roTaB/IUBaTh MO/e/TU MOJIeKYJ/l OpraHu4eCKUX BellecTB
AJIA UWJTFOCTPALIMH UX XUMHWUYECKOI'0 U ITIPOCTPAHCTBEHHOI'O CTPOEHMSA;

c(hOpMUPOBAaHHOCTb YMEHWM yCTaHABIMBaThb NPUHA/AJIEKHOCTh HW3YUEHHBIX OpraHWYeCKHUX BeleCTB MO0 MX COCTaBy M CTPOEHMIO K
onpeieIEHHOMY KJlacCy/Tpymmne coeiuHeHuH (yT/1eBOJOPOAbl, KUCIOPOA, U a30TCO/iepKalliie CoeIMHeHUs], BBICOKOMOJIEKY/ISIpHbIE COeZIUHEHN),
JlaBaThb UM Ha3BaHHs M0 cucteMatuyeckoid HomeHknatype (IUPAC), a Takke NpHUBOAUTL TPUBMA/IbHbIE Ha3BaHUS OT/e/bHbIX OpraHu4yeCcKUX
BelecTB (BTI/IJ'IEH, IMMpOIWJieH, dll€eTU/I€H, STU/IEHTJIMKOJIb, T'JIUL€PHH, Cl)EHOJ'I, Cl)OpM{:U'Ib,Z[EFI/I'Z[, aljeTa/jibAerusi, MypaBbMHadaA KHUCJ/I0Td, YKCYCHad
KUCJIOTa, 0JIEMHOBAasi KMCJ/I0Ta, CTeapMHOBAasi KUC/IO0Ta, T/II0K03a, GPYKTO3a, KpaxmaJ, Lie/ult0/103a, TJULUH);

chOpMHPOBAHHOCThL YMEHUSI OTIpe/iesisiTh BUbl XUMAUYECKOU CBSI3U B OPraHUUYECKUX COeIMHEHHsIX (OMHAapHbIe U KPAaTHELIE);
c(OopMHUPOBAHHOCTH YMeHUsI IPUMEHSITh TI0JI0XKEeHHUSI TEOPUH CTPOEHHs OpraHnyeckux BeljecTB A. M. ByTiepoBa /st 00BsiCHEHHST 3aBUCUMOCTH
CBOIICTB BeleCTB OT UX COCTaBad U CTPOEHHSA; 3dKOH COXPAHEHHS MACChI BEIIECTB;

Cd)OpMI/IpOBaHHOCTb YMEHI/Iﬁ XdpPaKTe€PHU30BAThL COCTAB, CTPOEHME, (1)H3H‘—I€CKI/I8 U XUMHUUYeCKHe CBOMCTBA TUTTMUHBIX HpeACTaBHTEHEﬁ Pa3/IMUHBIX
K/IaCCOB OpPraHWYeCKHX BelecTB (MeTaH, 3TaH, 3TUJ/IEeH, TIPOMWIeH, aljeTuleH, OyTaguen-1,3, MetunoOyraaueH-1,3, 6eH30/1, METAHOJI, 3TAHOJI,
3TU/IEHT/IUKO/Ib, T/IULIepUH, (eHOJI, alleTaab/eri/i, MypaBbrHasi U YKCyCHasi KUC/IOThI, [/IF0K03a, KpaxMari, LieJIlF0/103a, aMUHOYKCYCHasi KUC/I0Ta),
NJIJTIOCTPUPOBATL T€HETUUYECKYHO CBA3b MEXY HUMHU YPaBHEHUSAMH COOTBETCTBYHOLLIMX XUMHUYECKHUX peaKqu/i C MUCI10JIb30BaHUEM CTPYKTYDHbBIX
opmyu;

c(OpPMHPOBAHHOCTh YMEHHS XapaKTepHU30BaTh UCTOUHHKH YTJ/IEBOJOPOJHOTO ChIPbst (HeTh, MPUPOIHBIN T'a3, YroJb), CIoCOObI UX TiepepaboTKu
Y MPAKTUYeCKOe TIPUMeHeHre MPOAYKTOB 1epepaboTKy;

Cd)OpMI/IpOBaHHOCTb YMEHI/Iﬁ MMPOBOIWUTL BBIUMC/IEHUA 110 XUMUUYECKHUM YPdBHEHUSM (MaCCbI, O6'béMa, KOJ/IM4eCTBa UCXOAHOI'0 BelecTBa UiIn
MIPOAIYKTa peaki|y 10 W3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO U3 UCXOJHBIX BEIeCTB WX MPOJYKTOB PEaKI[HH);

c(OpPMHPOBAHHOCTb YMEHHUM B/Ia/|eTh CUCTEMOUM 3HAaHWM 00 OCHOBHBIX MeTO/laX HayYHOTO TMO3HaHMUsI, MCII0/Ib3YeMbIX B XUMHU TIPY U3yYeHUH
BeleCTB 1 XUMHUUECKHUX SABJICHUH (Ha6J'II-OAE‘HI/Ie, Hn3MepeHue, SKCIIepUMEHT, MOAEJ’II/IPOBHHI/IE), HCITI0J/Ib30BATh CUCTEMHBIEe XUMHWUeCKre 3HAHUA
AJIS1 TIDUHATUA pEH_IEHI/Iﬁ B KOHKPETHBIX )KWU3HEHHbIX CUTYdlHUAX, CBA3dHHBIX C BeIeCTBAMU U UX IIPUMEHEHUEM;

c(OpMHPOBAHHOCTh YMeHHUH COO/MI0/IaTh TIPaBUJIA T0/Tb30BaHUSI XUMHUECKOU TTOCY/ION W 1abopaTOpHbIM 000py/IOBaHWEM, a TaKXKe TpaBU/Ia
O6paHJ"EHI/IH C BeljeCTBaMH B COOTBETCTBHUU C MHCTPYKLMUAMU I10 BBITTIOJTHEHHUIO na6opaToprlx XUMHNUeCKHX OIIbITOB,

C(bOpMI/IpOBaHHOCTb YMEHI/Iﬁ IMJIaHUPOBATH W BBLITIOJTHATH XUMUUYECKUU SKCIIepUMEHT (HPEBan_[eHI/ISI OpraHN4YeCKuXx BelleCTB ITPDU HAI'PDEBAHUU,
noJiyuyeHure 3THU/ieHa U U3y4eHue ero CBOﬁCTB, KaueCTBEeHHbIE peaKLIM OPrdHNYeCKUX BelleCTB, AeHaTypalus 6EJ'IKOB IMpyY HarpeBdHWH, LIBETHbIE
peakuyy 06e/IKOB) B COOTBETCTBUU C TpaBWIaMU TeXHUKU 0€30MacHOCTH MpHU obpalljeHWy C BelllecTBaMU U JlabopaTOpPHBIM 000pyZOBaHUEM,
Tpe/ICTaB/sTh pe3y/ibTaThl XUMUUECKOTO SKCIIepuMeHTa B (popme 3arucy ypaBHeHUI COOTBETCTBYIOIIUX peakLyi U (hOpMy/IMpOBaTh BLIBO/|bI
Ha OCHOBe€ 3THX Pe3Y/IbTdTOB;
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Cc(OPMHUPOBAHHOCTb YMEHWI KPUTHMUECKH aHaIW3UpOBaTh XUMHUUECKYI0 WH(OPMALMIO, T0/lyyaeMyr W3 pPa3HbIX MCTOUHUKOB (Cpe/cTBa
MaccoBol nHdopmaluu, IHTepHeT U Ipyrux);

copMUpOBaHHOCTh yMeHMH COO/MI0/aTh MpaBU/ia SKOJIOTHUECKH 1ie/leco00pa3sHOro IMoBefieHHsl B ObITY M TPYJOBOM /leATebHOCTH B LieJIsiX
COXPaHeHHsI CBOero 3/J0POBbsl U OKpY Karolljel IMPUPOAHOM Cpe/ibl, 0CO3HaBaTh OMACHOCTH BO3/MCTBUS Ha JKUBble OPraHU3Mbl OIpesie/IéHHbIX
OpraHUYyecKHX BellecTB, MOHMUMast CMbIC/ nokasaTess [1/JK, noscHsATh Ha mMpuMepax CriocoObl yMeHbIIeHUs U TIpeloTBpallieHrsl UX BPeJAHOro
BO3/|eMCTBUS HA OPraHu3M YeJIOBeKa;

[U1s1 00YJaroIIMXCsl C OTPAaHUUEHHBIMYA BO3MOYKHOCTSIMU 37I0POBbsI: YMeHHe TIPUMEHSITh 3HaHWsE 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HaHMUS
BellleCTB U XMMUUYECKUX SIBIeHUM;

JJIs1 CJIeNbIX M C1aboBUASAIIMX 00y4aroluxcs: yMeHHe MCII0/Ib30BaTh pesibeHO-TOueuHyro cuctemy obosHaueHuit JI. bpaiinsg ass 3anvcu
XUMHUUeCKUX (hOopMyJI.

11 KIIACC

[TpesMeTHBIe pe3ysbTaThl OCBOEHHS Kypca «O011jasi 1 HeopraHuuecKast XUMHsI» OTPa’KaroT:

c(OpMHUPOBAHHOCTH TPeJCTaBIeHU: 0 XMMHUYeCKON COCTaBJISIIOLLeN eCcTeCTBEHHO-HayuUHOW KapTUHbBI MUpa, POJIM XUMHWH B M03HAHWUU sIBJIEHUN
NIpUpO/bl, B GOPMUPOBAHUHU MBILLIEHUS ¥ KY/IbTYPhl TMYHOCTH, €€ (YHKLIMOHAIbHOM TPAMOTHOCTH, He0OXOZAMMOM 15 pellieHus MPaKTUUeCcKuX
3a/1a4 ¥ 3KOJIOTUUeCKH 000CHOBAaHHOTO OTHOLIIEHHS K CBOEMY 3/I0POBBIO U TIPUPO/IHOM Cpe/ie;

B/Ia/leHNe CUCTeMOW XMMHYeCKUX 3HaHWM, KOTOpas BK/IOUYAaeT: OCHOBOMO/IAratoliye MoHsITUs (XUMUUeCKUil 37ieMeHT, aToM, M30Torl, s-, p-, d-
3/IeKTPOHHBIE OpPOMTaM aTOMOB, MOH, MOJIEKY/a, MOJIb, MOJISIPHBIA O00BEM, Ba/leHTHOCTh, 3/€KTPOOTPHUIIATEILHOCTb, CTeleHb OKUC/IeHUS,
XUMHYecKast CBs3b (KOBa/IeHTHasl, MOHHasl, MeTa/uInueckasi, BOJOPO/Has1), KpUCTa/yInuyecKasl pelléTka, TUMbl XUMUUeCKUX peaklidi, pacTBop,
3J1IeKTPOJIUTBI, HE3/IEKTPOIUTHI, 31eKTPOIMTHYeCKas JUCCOLMaLUsl, OKUCIUTEe b, BOCCTAHOBUTEb, CKOPOCTh XMMUUECKOM peakLiiy, XMMUUeCcKoe
paBHOBeCHe); TeOPUU U 3aKOHBI (TEOpUs eKTPOIMTUYECKOW AWCCOLMALY, nepuosryeckun 3akoH [I. V1. MenpeneeBa, 3aKOH COXpaHeHUs
MaccChl Bell[eCTB, 3aKOH COXPaHeHHUs U IpeBpalleHus] SHEPIUU MPU XMMUYECKUX peaklysX), 3aKOHOMePHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHUPOBO33peHUYeCKHe 3HaHUs, Jie)kalljie B OCHOBe TOHWMaHUs! IPUYMHHOCTH U CUCTEMHOCTH XUMHUUECKUX SIBJIeHWH, (DaKTO/I0OTMYecKre CBeJleHUs
0 CBOMCTBAXx, COCTaBe, MOoyueHnH 1 6e3011acHOM HCTOIb30BAHWY BXKHENIIINX HeOPraHMUeCKHX Bell[eCTB B ObITY U TIPaKTUUeCKOi ZiessTelTlbHOCTU
YyeJsI0BeKa;

Cc()OPMHPOBAHHOCTb YMEHUI BBISIB/IATH XapaKTepHble MPU3HaKW MOHATHUM, yCTaHaB/IMBaTh UX B3aMMOCBSI3b, MCII0/Ib30BaTh COOTBETCTBYHOLLIME
TOHSITUS NPU ONMCAHUM HeOpraHMYeCKUX BelecTB U X MpeBpall{eHul;

c(hOpMHPOBAHHOCTh YMEHUW UCII0/Ib30BaTh XUMHUYECKYIO CUMBOJIMKY [/Is1 COCTaB/eHUs (P)OpMYJ1 Bell|eCTB U ypaBHEHHWH XMMUYECKUX peakLvy,
cuctematrueckyro HomeHK1aTypy (IUPAC) u TpuBUanbHble Ha3BaHUs OTZAe/bHBIX HEOPraHWUeCKUX BelllecTB (yrapHbIil ra3, yryieKUC/IbIN ras,
aMMMakK, raéHas U3BecTb, HeraliéHasi U3BeCTb, TMTheBas CO/a, MMPUT U Apyrue);

c(hOpMHPOBAHHOCTh YMEHUI ONpe/eNiATh BaJleHTHOCTb U CTeleHb OKUC/IeHUSI XMMAYECKUX 37IEMEHTOB B COeJUHEHUSIX Pa3/IMUHOr0 COCTaBa, BU/J,
XUMHUUYECKON CBsSI3M (KOBaJIeHTHAas, MOHHAs, MeTa/UIMuecKas, BOJOPOJHAas) B COeJMHEHUsX, TUIl KPUCTa/UIMYeCKOW DelléTKM KOHKPEeTHOIO
BelllecTBa (aTOMHasi, MOJIeKY/IsIpHasl, MOHHasi, MeTa/l/InuecKas ), XapakTep Cpe/ibl B BOJHBIX paCTBOpPax HeOPraHW4YeCKuX COe/JMHeHUM;
c(OpMHPOBAHHOCTh YMEHMI YCTaHAaB/IMBaTh MPHUHA/JIEXHOCTh HEOPraHWYECKUX BeLeCTB [0 UX COCTaBy K OMNpefeIéHHOMY K/acCy/Tpymre
coeIMHeHU (IIPOCThIe BellleCTBa — MeTasl/ibl U HeMeTasl/lbl, OKCH/IbI, OCHOBaHMS, KUCI0TbI, aM(pOTepHbIe IMIPOKCH/IbI, COMN);
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chOopMHPOBAaHHOCTh YMEHUM PacKpbIBaTh CMBIC/ Mepuoiuyeckoro 3akoHa [. VI. MeHjeseeBa U IeMOHCTPUPOBATh €r0 CUCTeMaTU3HPYIOLIYO,
0OBSICHUTEJ/IbHYIO U TIPOTHOCTHUECKYIO (PYHKIUY;

chOpMHPOBAaHHOCTh YMEHUM XapaKTepu30BaThb 3/€KTPOHHOE CTPOEHWe aTOMOB XMMHWUYECKUX 37eMeHTOB 1-4 mnepuogoB Ilepuoguueckoi
CUCTeMbI XUMHUECKUX 37eMeHTOB /. V1. MeHjeeeBa, UCIO/b3ys TIOHATHS «S-, P-, d-3/1EKTPOHHBIE OPOUTA/IN», «3HEPreTHUECKHEe YPOBHU»,
00BSICHATH 3aKOHOMEPHOCTU M3MeHeHHsI CBONCTB XMMUYeCKUX 37IeMeHTOB U MX COeIMHeHUH 10 Tepro/iaM U rpymmam [lepruoguueckoi ccTeMbl
XUMUYeCcKUx 3j1eMeHTOB /1. V1. MeHjeneeBa;

c(OPMHPOBAHHOCTbL YMEHWM XapaKTepu30BaTh (OMUCHIBaTh) OOIIMe XUMHUYECKHEe CBOHCTBA HEOPTaHWYECKUX BEIeCTB Pa3/MUHBLIX KJ/IACCOB,
MO/ATBEPXK/JaTh CYLIEeCTBOBAaHWE T'eHeTUUeCKOW CBSI3M MeX]y HeopraHM4eCKUMM BelleCTBaMU C TMOMOILLbI0 YpPaBHEHHWH COOTBETCTBYHOLIUX
XUMHUYECKUX peakiiuii;

chOopMHPOBAaHHOCTh YMEHUSI KJIaCCU(PUIIMPOBaTh XMMUUECKHe peaKliy 10 pa3/IMUHbIM MpU3HaKaM (UUCTy U COCTAaBY pearvdpyrolyX BellecTs,
TerioBoMy 3¢ deKTy peakliiy, U3MeHeHHUIO CTeTleHel OKHMC/IeHUsT 3/IeMeHTOB, 00paTHUMOCTH peaki[iH, yuaCTHIO KaTaan3aTopa);
chOpMHPOBAaHHOCTh YMEHUW COCTaB/ISITh ypaBHEHUSl peaklMii pa3/MuUHbIX TUIIOB, TOJIHbIe W COKpAlléHHble ypaBHEHHs peakLiii MOHHOTO
oOMeHa, yUUThIBast YCJIOBUSI, TIPYU KOTOPBIX 3TH PeakLUu UIYT /10 KOHIIa;

chOpMHPOBAaHHOCTh YMEHUM TIPOBOAUTL peakLUM, TMOATBep)KJalole KaueCTBeHHbI COCTaB pa3/iMYHbIX HEOPraHUYEeCKUX BeLeCTB,
pacrio3HaBaTh OMBITHLIM MYyTEéM HOHbI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaXx HeOPraHWYeCKUX BeIleCTB;

chOpMHPOBAaHHOCTh YMEHUM pacKpbIBaTh CYII[HOCTb OKUC/IUTEIbHO-BOCCTAHOBUTE/LHBIX peaki[iii MOCPeJCTBOM COCTaBIeHUs 3JIEKTPOHHOTO
OaslaHca 3THUX peakiui;

Cc(OPMHUPOBAHHOCTb YMEHHWM OOBSCHATh 3aBUCUMOCTb CKODOCTH XMMWYECKOW peakIMM OT Ppas3/MuHbIX (DaKTOPOB; XapakTep CMeIleHus
XUMHUUECKOT0 PABHOBECHS B 3aBUCUMOCTH OT BHeIIIHero Bo3eticTBus (mpuHiun Jle [laTesnbe);

chOpMHPOBAaHHOCTh YMEHUM XapaKTepHu30BaTh XUMHUeCKHe TPOLIeCChl, Jie)kalllie B OCHOBE TMPOMBIIIEHHOTO TIO/IyUeHUsI CepHOM KUCJIOTHI,
aMMMaKa, a Takke C(HOPMHUPOBAHHOCTH TMpeACTaB/ieHUM 00 OOIMX HayuyHBIX TIPUHLMIIAX W JKOJIOTHUECKUX Mpob/ieMax XUMHYeCKOTro
TIPOM3BO/ICTRBA;

Cc(OPMHPOBAHHOCTbL YMEHUH TPOBOJWTL BLIUMC/IEHUS C WCIIO/b30BAHUEM TIOHSITUSI «MacCoBasi IO/ BeIecTBa B PACTBOpPE», 00BEMHBIX
OTHOIIIEHUH T'a30B MPU XUMHUUECKUX PeaKIUsiX, MacChl Bell[eCTBa WK 00bEMa ra3oB 10 W3BeCTHOMY KOJIMUEeCTBY BeI[eCTBa, Macce UM 00bEMY
O/THOTO U3 YUaCTBYIOIIUX B PeaKI[UH BeIllecTB, TeTI0BOro 3¢ deKra peakijiyi Ha OCHOBE 3aKOHOB COXPAHEHHsI MaCChl Bell|eCTB, TIpeBpallieHus 1
COXPaHEeHHsl SHepruy;

c(OpMHPOBAHHOCTh YMeHHUH COO/MI0/IaTh TIpaBUJIa T0J/Ib30BaHUSI XUMHUUECKOU MOCYA0N M 1abopaTOpHBIM 000pYy/Z0BaHUEM, a TaKXKe TpaBUIIa
oOpailjeHusi C BellleCTBaMH B COOTBETCTBUM C MHCTPYKLIUSMU T10 BBITIOJIHEHHIO Ta00paTOPHBIX XUMUUYECKUX OITBITOB,;

cchOpMHPOBAaHHOCTh YMEHHI TIJITAHUPOBATb U BBITIOJNHATE XUMHUUECKHN SKCIIePUMEHT (pa3/iodkeHUe TepPOKCHa BOAOPOZA B TIPUCYTCTBUU
Karajn3aropa, orpe/iesieHre Cpe/ibl pACTBOPOB Bel[eCTB C TTIOMOILbI0 YHUBEPCaJIbHOTO MH/IMKATOpa, BIUsSHKE Pa3/IMYHbIX (JAKTOPOB Ha CKOPOCTh
XVUMUYEeCKON peakIi[iuH, peaki[id MOHHOTO 0OMeHa, KaueCTBeHHbIe PeaKliu Ha Cy/ab(ar-, KapOOHAaT- U XJIOPU/[-aHUOHBI, HA KATUOH aMMOHHUS,
pellieHHe 3KCTIepUMeHTa/bHBIX 3a/lay 1o TeMaMm «MeTamibl» U «HeMmeTasnib») B COOTBETCTBUM C TpaBWIaMH TeXHUKU 0e30TacHOCTU TIpU
obpalrieHMy C BeleCTBaMU M J1abOpPaTOpHBIM OOOPYZOBaHWEM, IMPE/CTAB/IATh Pe3y/JbTaThl XMMHUYECKOTO 3KCIlepuMeHTa B (opme 3ammcu
ypaBHEHHI COOTBETCTBYIOIIMX peakilvii ¥ (opMy/IMPOBaTh BLIBOJIBI HA OCHOBE 3TUX Pe3y/bTaToB;
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chOpMHPOBAaHHOCTh YMEHWM KPUTHMYEeCKU aHaJU3uMpOBaTh XWMHUUECKyl0 HH(OpMalluio, ToJydyaeMyl W3 Pa3HbIX HCTOUHMKOB (CpefCcTBa
MacCoOBOM KOMMYHUKaLUK, IHTepHeT U ApYyTrux);

c(opMHPOBAHHOCTb YMeHHMM CoOJr0jaTh TIpaBU/Ia 3KOJIOTHUECKH 1iesiecoo0pa3HOro ToBeieHUst B ObITY U TPYZOBOM eITeTbHOCTU B Lie/siX
COXPaHEeHHsI CBOEro 3/]J0POBbsSI U OKpY»Karolllel MPUPOAHON cpe/ibl, 0CO3HABATh OMACHOCTb BO3/IEMCTBUS Ha )KMBble OPraHU3MbI OTpe/leIEHHbIX
BeIIleCTB, TIOHUMasi CMbIC/T Tioka3ares [1JK, mosicHsTh Ha rpuMepax CcriocoObl yMeHblIeH!s U TIpeJJOTBPAallieHHs] UX BPeJHOTr0 BO3ZelCTBUS Ha
OpraHu3M uYesioBeKa;

[t 00yUaroIyXxcsi C OrpaHUYEeHHBIMHA BO3MOYKHOCTSIMU 3/]0POBbsI: YMeHHEe TIPUMEHSITb 3HaHUSI 00 OCHOBHBIX [JOCTYITHBIX MeTO/aX MO3HAHUS
BeIlleCTB U XUMUUECKUX SIBJIEHUH;

JUISL CTIeTbIX M C/Iab0BUASAIIMX O0YyYaroL[UXCs: YMeHHe KCII0/Ib30BaTh pesibe(yHO-TOUeUHYyI cHUcTeMy oOo3HaueHuid JI. Bpaiins s 3anvcu
XUMHUUeCKUX (hOopMyJI.
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TEMATNYECKOE IVNITAHUPOBAHUE

10 KJIACC

n/n

Pa3pnen (copep>xanue)

Tema

OneKTpoHHbBIe (LU(POBLIE)
obpa3zoBaresibHbIE PECypPChI

KonuuectBo
4acoB

Pa3pen 1. TeopeTnueckye OCHOBBI OpraHUUeCKON XUMUN™

1.1

IIpeamet opranunveckou xumuu. Teopus
CTPOEHHs OpraHuYecKHX coeuHeHud A. M.
ByrnepoBa

[lpenMeT  oOpraHUuYecKOW  XUMHMU: eé
BO3HUMKHOBEHUE, pa3BUTHE U 3HAUeHue B IMOTyYeHUHr
HOBBIX BeLeCTB W MarepuasoB. Teopusi CTpoeHUsI
opraHuyeckux coefauHeHuii A. M. byrtnepoBa, eé
OCHOBHbIe T0/IOKeHUsI. CTpPYKTypHble (OPMYJIbI
OopraHWYecKWx BelllecTB. ['OMosorusi, u30MepHs.
XuMuyeckasi CBsI3b B OpraHM4eCKUX COeJUHEHHUsX —
O/IMHAapHbIe U KpaTHbIe CBSI3U.

[IpencraBneHue ) K/1accubuKaum
OpraHUYecKrux BelL[eCTB. Homenknarypa
OpraHMYecKUX COeJIMHeHUW (CucTeMaThudeckas) |
TPUBUAJIbHbIE Ha3BaHHUsI BaXKHEHMIIIMX TIpe/iCTaBUTe el
KJIaCCOB OpPraHAUYeCKUX BellleCTB.

OKCIlepUMeHTa/lbHble ~ MEeTOJbl  H3Yy4YeHUs
Bell[eCTB W UWX TIpeBpallleHUil: O03HaKOMJIeHHe C
oOpa3liaMy OpraHUuYecKuX BelecTB U MaTephajaMu
Ha UX OCHOBe, MO/IeTMPOBaHUE  MOJIEKY/
OpraHuYecKyx BelllecTB, HaOMrO/eHue U OIMcaHue
JIeMOHCTPALJMOHHBIX  OMNBITOB MO  MpeBpaljeHUI0

1. [IpegmeT opraHMuecKoON XUMHUH, eé
BO3HHUKHOBEHUe, pa3BUTHe U 3HaYeHHe

Ypoxk "[IpeameT opranndeckoim
XUMHUHU. TCOpI/ISI XUMHUYECCKOI'O
CTPOEHUS OPraHUYECKUX
Bemtects" (POILLI)
https://resh.edu.ru/subject/lesson

[6149/start/170388/

2. Teopus cTpoeHUsT OpraHUYeCcKUX
coenvHenut A. M. Bytnepoga, eé
OCHOBHBI€ T0JI0)KeHUsI

VYpox "Teopust ctpoeHwMst
OPraHUYECKUX COCIUHEHUH A.
M. Bytneposa. ['omosiorust u
nzomepus. Buast uzomepun"
(MDII)
https://uchebnik.mos.ru/material
view/atomic_objects/11849349

?menuReferrer=catalogue

3. [IpeacTaBneHue 0 KjiacCUPUKaLUu
OpraHuYecKux BeljecTB. HomeHkatypa
(cucTemaTuyeckast) ¥ TpPUBHATIbHBIE
Ha3BaHUS OPraHUYeCcKUX BellecTB

Buneo "Knaccudukanus
OpraHUYECKUX COeAUHEHUI"
(MDI)
https://uchebnik.mos.ru/material
view/atomic_objects/11849373

?menuReferrer=catalogue
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OpraHUYeCKHX BeIeCTB ITPU HarpeBaHUH (TI/IaB/IeHHe,
obyrnMBaHue U TOPeHUe).

Wroro no pasgeny

Paspen 2. Yrnesogopoabr*

IIpepensHbIe yriieBoj0po/bl — a/JIKaHbI

AnKaHbI: COCTaB u CTpOeHue,

4. AJIKaHbI: COCTaB U CTPOEHMUeE,
TOMOJIOTHUYECKUM Psif

Vpoxk "lIpenenbHble YriaeBOIbI -
ankanel" (POII)
https://resh.edu.ru/subject/lesson

/6151 /start/149993/

2 1 | TOMOJIOTMYECKHI . MeTaH u 3TaH — MpocTeiiie 5. MeTaH i 3TaH — MpocTeie Vpox "ATKaHbI: CTPOCHHE,
NIpe/ICTABUTE/H a/KaHOB: (dhu3nyeckre U XUMUUeCKHe [De/ICTABHTE/H AKAHOB HOMEHKJIATYPa, H30MEpH,
CBOMCTBa (peakUMu 3aMellleHUss W  TOpeHus), dusnueckue coiicta" (ML)
HaxO)KJeHue B [IpUpO/e, IolyueHue U IIpUMeHeHue. https://uchebnik.mos.ru/material

view/atomic_objects/9761017?
menuReferrer=catalogue
S — 6. ANIKeHbI: COCTaB U CTPOEHHEe, CBOMCTBA Ypoxk "HGHPGHGJI"LHLE
yraeBos - ankeHsr" (POLII)
Q/IKA{HEHDI, ATKUHbI https://resh.edu.ru/subject/lesson
AJIKeHBbL: cocTaB u CTpoeHue, [5412/start/212563/
2 7 | TOMOJIOTUYECKHA psAf. OTWIeH W TPONUIeH —

TIpOCTeNIINe Mpe/iCTaBUTEeNN aJKeHOB: (hr3nuecKre u
XMMHYeCKWe CBOMCTBA (peakUuu TUJPUPOBaHUS,
rajJioreHMpOBaHus, TUjpaTalliyd, OKUCJIeHHs U
TOJIMMepU3aLiiu), TI0JlyueHre U IPUMeHeHHe.

7. OTUMEH Y IPOINUJIeH — TNpOCTeulre
Npe/iCTaBUTe/NN aJIKEHOB

Ypox "ANKeHBI: XUMUIECKUE
cBoricta" (MOLL)
https://uchebnik.mos.ru/material
view/atomic_objects/9766622?
menuReferrer=catalogue
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Ankaguensl: Oyraguen-1,3 u MeTun0yTaaieH-
1,3: cTpoeHue, BakKHelIIMe XWMHUUYeCKUe CBONCTBa
(peakuus MoIMMepr3aLiun). [Tonyuenue
CUHTETUUECKOT0 KayuyKa U pe3vHbI.

AJIKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHHs,

rOMOJIOTUUeCKUM psifl. ALleTWieH — TPOCTeUIInii
npejCcTaBUTeb ~ aJKUHOB:  COCTaB,  CTpPOEHHUe,
¢dbusnueckie ¥ XUMHYeCKHWe CBOMcCTBa (peakiuu
TUIPUPOBAHMs,  TaJlOTeHUPOBaHUS,  TU/paTalvy,

ropeHwust), TojiyueHre U puMeHeHue.

8. ITpaktryeckas pabora Ne 1.
«ITosyyeHre 3TH/IEHA U U3yUeHHUe ero
CBOMCTB»

Buneo "B3zanmMonencTBue
3THIIEHA ¢ OpOMHOMN BOIOM"
(MDBIII)
https://uchebnik.mos.ru/material

view/atomic objects/7712784?

menuReferrer=catalogue

9. Ankaguensl. byraauen-1,3 u
MeTunoyTaguen-1,3. IonyueHue
CUHTETUYeCKOTr0 KaydyKa U pe3uHbI

Ypoxk "Ankanuensr" (MOLL)
https://uchebnik.mos.ru/material

view/atomic objects/9819470?

menuReferrer=catalogue

10. AJIKWHBI: COCTaB ¥ 0COOEHHOCTH
CTPOEHUSsI, TOMOJIOTUUeCKUM ps/I.
AueTuieH — MPOCTEeMNIINN NpeJCTaBUTe b
aJIKHOB

Ypok "AJNKHHBL: CITIOCOOBI
MOJTyYeHUs U TpUMeHeHue"
(MDLLI)
https://uchebnik.mos.ru/material
view/atomic_objects/9819506?

menuReferrer=catalogue

11. Beruncienuvs no ypaBHeHHUO
XMMUYECKOHW peakiuu

Ypoxk "Beraucierus o
XUMUYCCKUM YPAaBHCHHUAM
KOJIMYECTBa, 00bEMA, MacChl
BCOICCTBA 11O KOJIMYECTBY,
00BEMY, Macce peareHToB W
npoaykToB peakiun” (MOILI)
https://uchebnik.mos.ru/material
view/atomic_objects/8863808?
menuReferrer=catalogue

2.3

ApomMaTtunueckue yrjieBoi0pojbl

ApeHsl. benso: COCTaB, CTpOeHue,
(dbusmueckie W XUMHYeCKHWe CBOMCTBa (peakiuu

12. Apenbl: 6€H30/1 U TOMTYOJI.
TOKCUYHOCTh apeHOB

Ypox "ApeHs! (apomaTuieckue
yraesoasl" (POLL)
https://resh.edu.ru/subject/lesson

[4775/start/150494/

23



https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/

rajloreHUpOBaHUsl W HUTPOBaHUsA), TMOJy4yeHue U
MpUMeHEeHHUe. Tonyon: COCTaB, CTpO€eHHue,
¢u3nueckie W XUMHUUECKUe CBOMCTBa (peakiuu
rajloreHMpoOBaHUsI W HUTPOBaAHUs), TONyYyeHUe U
rnpruMeHeHre. TOKCHMYHOCTb apeHOB. ['eHeTnueckas
CBSI3b MEX/Y yTJIeBOJOPOAAMU, MPUHAZIEXKAIUMA K
pa3/IMyHbIM Kjlaccam.

13. I'eHeTnyecKas CBS3b yI1eBO4OPOOB,
TpUHAJJIeXXallMX K pa3/IMYHbIM KjlaccaM

VYpok "'eneTndeckas CBA3b
Memuy KJlaccaMu
yraesojoponos" (MOLI)
https://uchebnik.mos.ru/material
view/atomic_objects/11849611

?menuReferrer=catalogue

2.4

IIpupogHbIle HMCTOYHHKH YIJIEBOJOPOJAOB H HX
nepepadoTka

[IpupoAHble  WCTOUHUKU  YTI€BOJOPOOB.
[TpupoaHbIii ra3 U nonyTHele HedTsHbIe ra3bl. HedTh
U eé npoucxoxaeHne. Criocobwl mepepaboTKy He(TH:
TeperoHkKa, KPEeKUHT (TepMuUeckui,
KaTa/MTHUeCKUi ), mupou3. [IpoayKThl epepaboTKu
He(TH, UX TMPUMeHeHHe B TPOMBIIUIEHHOCTH U B
ObiTy. KameHHbIi yroib M TIPOAYKTbI ~ €r0
repepabOTKH.

OKCIlep¥MeHTa/lbHble  MeTO[bl  HM3y4eHUs
BellleCTB M WX TMpeBpalljeHud: O3HaKOMJIeHHe C
oOpasljaMyM  TlaCTMacC, KaydyykoB U  pe3UHBI,
kosnekuyu «HedTb» U «YTomb», MOZAe/NIMpOBaHHE
MOJIEKY/1 YIJIeBOJOPOJOB U TraloreHONPOU3BO/HBIX,
MpOBeZIeHHEe TIPAaKTHUYeCKOW paboThl:  IMoyueHue
3TU/IeHA U U3y4YeHHe ero CBOMCTB.

PacuéTtHble 3a7aum.

BbrunicieHusi 1o ypaBHEHMIO XUMHUUECKON
peakiun (Macchl, 00béMa, KONMMYeCTBa HMCXOZHOTO
Bell|eCTBa WM TPOAYKTAa peaklMyd 0 H3BECTHBIM
Macce, 00bEMY, KOIMUYECTBY OJHOTO W3 MCXOJHBIX
BeLL|eCTB U/ IPOAYKTOB PeaKLUH).

14. IlpypoHble UCTOUYHUKU
YI/1eBOZIOPO/IOB: IPUPOAHBIN ra3 U
TOIyTHBIe HeTsHbIe ra3bl, HeQTh U
TIPOAYKTHI eé repepaboTKu

Ypoxk "IIpupoiHbie HCTOYHUKH
U riepepaboTKa yrieBo10poI0B"
(PBII)
https://resh.edu.ru/subject/lesson

16148/start/170461/

15. IIpupoHbIe KUCTOYHUKU
yT/71eBO/IOPO/OB: NPUPOJHBIM ra3 u
MonyTHbIe HedTsHBIE Ta3bl, HeTh U
TIPOAYKTHI e€ repepaboTKu

Ypoxk "IIpupoiHbie HCTOYHUKH
YIJIEBOJAOPOIOB: IIPUPOIAHBIN
ra3, Hed1b, yross" (MOLL)
https://uchebnik.mos.ru/material
view/atomic_objects/8481541?
menuReferrer=catalogue

16. KoHnTponbHasi paboTa 110 pa3szieny
«YTJ1eBO0POAbI»

Ypok "O0600meHne 1
cucTeMaTH3aIus 3HaHUM 110
teme " YriaeBogopoasl""
(MDIII)
https://uchebnik.mos.ru/material
view/atomic_objects/7665393?

menuReferrer=catalogue
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Wroro no pasgeny

13

Paspgen 3. Kucnopogcozepskaiue opraHiueckre CoeJuHeHus ™

Cmuprel. PeHon

IIpenensHble 0AHOATOMHBIE CIIMPTHI. MeTaHOoJT
YW 93TaHOJ: CTpoeHHe, (uU3UUeCKWe U XUMHUUYecKue
cBolicTBa (peakiuM C AaKTHBHBIMU MeTa/l/laMH,
rajioreHOBOJIOPO/laMH,  TOpeHHe),  TpUMeHeHue.
BopopogHbie CBsi3u MeX[Jy MOJIeKylaMUd CIUPTOB.
[eiicTBMe MeTaHO/Ja M STaHOJA Ha OpraHW3M
yesioBeKa.

17. IlpenenbHble OAHOATOMHbIE CIIMPTHI:

MeTaHO/ U 3TaHo/. BogopogHas cBsi3b

Ypok "OnHoaToOMHBIE
npenensHbie cnupThl” (POLI)
https://resh.edu.ru/subject/lesson

14769/start/150550/

18. MHOroatoMHbIe CIIUPTHI:
STUJIEHTJIMKO/Ib U TJIMLePUH

Ypok "MHoroatomMHsie criupThl"
(MDIII)
https://uchebnik.mos.ru/material
view/atomic_objects/7488843?
menuReferrer=catalogue

3.1 MHoroaToMHbI€ CITUPThL. ODTUJIEHIVIUKO/Ib U
[JIML[EPUH: CTpOeHue, (GU3NYecKrue U XUMHUUEeCKHue
o o 19. ®eHon: cTpoeHUe MOJIeKYIIbI,
cBOMcTBa  (B3aMMOZIEHICTBHE  CO  I[€JIOUYHBIMU .
bu3MUecKre U XUMHUUECKHE CBOMCTBA,
MeTaJulaMH, KaueCcTBeHHast peakiys Ha | eHeHMe Voo "D
MHOTOaTOMHbI€ CIUPTHI). [IeliCTBHE Ha OpraHu3M P POK "EOCHOMBI M
ApOMATHYICCKUC CITUPTHI
yesioBeKa. [TpumeHeHMe TIMLeprHa u (POIL) 1
ITUEHTTTAKOIA. https://resh.edu.ru/subject/lesson
®eHO: CTPOeHHe MOJEKYIbl, (PU3MUecKue U [5727/start/150577/
XUMHYeCKhe CBOMCTBAa. TOKCHYHOCTH (heHoOna.
[TpumeHeHue deHona.
Anbperujpl. KapooHoBbie Kuc/10ThI. C/10XKHBIE 20. Anpaerugst: hopManberus u Vpox "Anbaernisl 1 KeTOHbI"
¢upbI aljeTanb/ieru/l. AljeToH (POILI) 1
https://resh.edu.ru/subject/lesson
Anbernabl U KeTOHbl. DopMasnbieruj, [4776/start/150604/
3.0 | aueTajbJeruz; CTpoeHye, husnueckue U XuMUUecKue

CBOMCTBA (peakUUMW OKWUCJIeHHWS U BOCCTAHOBJIEHUS,
KaueCTBeHHbIe peakiuK), ToydyeHre U mpuMeHeHue.

OZHOOCHOBHBIE —TIpejiesibHble  KapOOHOBBIE
KACIOTBI. MypaBbuHasg W YKCyCHasg KHCJIOTBL:

21. OHOOCHOBHBIE TIpejie/IbHbIe
KapbOHOBbIe KUCIOThI: MypaBbUHasL U
yKCyCHas

VYpox "OIHOOCHOBHBIE
npeienbHbIE KApOOHOBBIC
KucioTel. Du3nyeckue u

xuMugeckue corictea" (MOIII)
https://uchebnik.mos.ru/material
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https://resh.edu.ru/subject/lesson/4769/start/150550/
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue

cTpoeHue, (u3MUeckue W XUMHUUECKHWe CBOMCTBa
(cBoticTBa, oOIMe AT Kiacca KHMC/IOT, peakLys
sTepudUKaluM), TOAydyeHHWe U  TpUMeHeHue.
CreapyHOoBass UM  OJIeMHOBasi ~ KHUCJOTBI  Kak
TIpe/ICTaBUTE/N BBICIIUX KapOOHOBBIX KUC/IOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUC/IOT, X MOIOLI[ee
JIlelCTBUeE.

CnoxxHple  3¢dupel  Kak  MPOU3BOJHBIE
KapOOHOBBIX KHUC/IOT. ['MIPOIU3 CJIOXKHBIX 3(MHUPOB.
Kupel. ['mgponus >xupoB. lIpuMeHeHWe >KUPOB.
Buoniornueckast poJib JKUpPOB.

view/atomic objects/11849452

?menuReferrer=catalogue

22. IpakTrueckas pabota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM KUCIOThI»

Ypok "YKcycHast KHCIOTa Kak
MPEICTAaBUTEIh MPEACIbHBIX
KapO6oHOBBIX KucioT" (MOIII)
https://uchebnik.mos.ru/material

view/atomic_objects/7526880?

menuReferrer=catalogue

23. CTeapyHOBast U 0JIeMHOBast KUCJIOTHI,
KaK Tpe/[CTABUTE/N BbICIITMX KapOOHOBBIX
KUCJIOT

Ypok "KapOOHOBBIC KHCIIOTHI:
YKCyCHasi, OJICHHOBa,
CTeapuHOBasl, aMUHOYKCycHas"
(MDI)
https://uchebnik.mos.ru/material

view/atomic objects/8481602?

menuReferrer=catalogue

24. Mbuia Kak COJIM BBICIIIUX KapOOHOBBIX
KHMCJ/IOT, UX MOMoIlee eMCTBUe

VYpok "Briciivie kapOOHOBEIE
kucioTel. Mpua" (MOIII)
https://uchebnik.mos.ru/material
view/atomic_objects/7526876?

menuReferrer=catalogue

25. CnoxxHble 3¢MpbI KaK MPOX3BOHbIE
KapOOHOBBIX KMC/IOT. ['MAPOIN3 CIOKHBIX

3¢upoB

VYpox "CroxHbie d3QUPHI 1
xupbl" (MOL)
https://uchebnik.mos.ru/material
view/atomic_objects/7526883?
menuReferrer=catalogue

26. Kvipel: rupoaus, IpuMeHeHue,
OuosiorryecKast poJib XKUPOB

VYpoxk "Xupsr. Moromue
cpeactra" (POILI)
https://resh.edu.ru/subject/lesson

/5952/start/150631/
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3.3

YrneBopasi

YrneBopl: COCTaB, K1accupurKaLys
yIJIeBOAOB (MOHO-, U~ U MOMcaxapu/pl). ['iroko3a —
MPOCTEHIINM MOHOCAaXapHuZi: 0COOeHHOCTH CTPOEHHS
MOJIeKY/bl, (PU3WUeckue U XUMHUUeCKhe CBOMCTBa
(B3aumogetictBue ¢ rugpokcuaom — Megu(Il),
OKHC/IeHWe  aMMHauHbIM  pacTBOPOM  OKCHJaA
cepebpa(l), BoccTaHOB/IeHHe, OpO’KeHHE TJIIOKO3bI),
HaxoK7eHue B ripupoze, TpUMeHeHHe,
buosiornyeckass posib. PorocuHTe3. PpyKTO3a Kak
H30Mep T/IFOKO3bI.

Kpaxman u wueitono3a Kak MpUPOAHbIe
nonuMepbl. CTpoeHWe Kpaxmana U LeJUTH0/03blI.
dusrueckue U XUMUYECKHe CBOMCTBa Kpaxmara
(rugposn3, KaueCcTBeHHasi peakiysi C UO[0M).

OKCrepuMeHTabHble ~ METO/bl  W3yueHMs
BelleCTB M WX IIpeBpallleHuii:  IpOBe/leHue,
Habmo/eHe ¥ OMMCaHWe  /IeMOHCTPALIMOHHBIX
OMbITOB: TOPEeHHe CIUMPTOB, KayeCTBEHHble peakLUuU
OJJHOATOMHBIX  CIUPTOB  (OKWC/IEHWe  3TaHoIa
okcuzoM  menu(Il)), MHOroaTtoMHBIX  CIIHMPTOB
(B3auMoOJieliCTBME  T/IMLEpUHA C  THUIPOKCUIOM
meau(Il)), anbaerugoB (OKWCIeHHME aMMUAUHBIM
pactBopoM okcuga cepebpa(l) u TUAPOKCHAOM
meau(Il), B3ammopelicTBHe Kpaxmana C UOZOM),
MpOBeJleHe  TPAaKTUUeckod  paboThl:  CBOWCTBA
pacTBopa YKCYCHOW KUCJIOTHI.

PacuéTtHble 3a7aum.

BbluncnieHusi 1O ypaBHEHUIO XUMHUYECKOM
peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOAHOTO
BellleCTBa WM NPOAYKTa peakLMU IO W3BECTHBHIM

27. YTneBopl: COCTaB, KjacCU(pUKaLusl.

BaskHelI11ie ripe/iCTaBUTE/IH: [JIFOKO3a,
¢bpykTO3a, caxaposa

Ypoxk "Yrnesonsl. ['nroko3a.
Omnuroca- xapuasl. Caxaposa"
(POILI)
https://resh.edu.ru/subject/lesson

/6150/start/150687/

28. Kpaxmas 4 Lie/I/1r0/103a Kak
NIPUPOJHBIE [10JIMMepEI

VYpok "[lonucaxapumpl,
Kpaxmadi, nemtonosa” (POLL)
https://resh.edu.ru/subject/lesson

[5413/start/150714/

29. KonTposibHasi paboTa 1o paszeny
«Kucnopogcogepskalijye opraHuyeckye
COeIMHEeHUs»
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https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/

Macce, 00bEMY, KOJMUYECTBY OJHOTO W3 HCXOJHBIX
BeIIleCTB WK MPO/IYKTOB PeaKLK).

Wtoro no pasgeny 13
Paspmen 4. Azotcopepxailie opraHuyeckyie coefHeHus ™
AMuUHBI. AMUHOKHMC/I0TEL. Benku 30. AMUHBI; METHUJIAMUH U aHWIWH Vpok "AMHHBI, aHUIVH:
A CTPOEHHUE, CBOICTBA,
30TCo/ieprKalliyie opraHuueckue MOy UeH e, TPHMeHEHHE"
CcoeaqrHeHM. (MDII) 1
AMHHOKHC/IOTEI KaK amQoTepHbIe https://uchebnik.mos.ru/material
; n . p
opraHudeckde  coeiuHeHus.  dusnueckue U view/atomic_objects/7575892
o menuReferrer=catalogue
XUMHUUeCKHe CBOMCTBA aMUHOKHUCJIOT (Ha TipuMepe
rIMiHa). brosiornyeckoe 3HaueHHWe aMHUHOKHCIIOT.
TlenTuyp! 31. AMUHOKHC/IOTHI KaK aMm(oTepHbie Vpok "AMHHOKHCTOTH. Benku"
4.1 opraHuyeckKue CoefuHeHUs, Ux (POLI) 1
' Beky Kak Nprpo/iHbIe BEICOKOMOJIEKY/ISIPHBIE | Grionoriyeckoe 3HaueHue. [1enT b https://resh.edu.ru/subject/lesson
coeHeHus. IlepBuuHas, BTOpUYHAs U TpeTHYHAs [4743/start/150742/
CTpyKTypa OesnkoB. XuMHuUeckre CBOWCTBa OenKoB:
TU/IPO/IN3, /leHaTypaLusi, KaueCTBEeHHBIE PeaKL Ha | 32, Besky Kak MPUPO/HbIE
Genkn. BBICOKOMOJIEKY/ISIPHbIE COe/JUHEeHUsT Vpox "Benku" (ML)
OKcriepuMeHTa/ibHble ~ MEeTOAbl  W3YyUeHHs https://uchebnik.mos.ru/material 1
BEIeCTB M WX TMpeBpalljeHuil: HabmojeHne u view/atomic_objects/10325359
OIMMCaHKe JIeMOHCTPALIMOHHBIX OITBITOB: IeHaTypariys ?menuReferrer=catalogue
0e/KOB MpH HarpeBaHWH, LIBeTHbIE PeaKL[K OesKOB.
Wroro no pasgeny 3

Paspgen 5. BeicOKOMOJIeKy/IsipHbIe COeAUHeHUsA™
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5.1

IInacrmaccel. Kayuyku. BosiokHa

BricokoMoneKy/isipHble COeJUHEHUST

OcHoBHbIe TIOHATUS XUMUU
BbICOKOMOJIEKY/ISIDHBIX ~ COEJUHEHUWI:  MOHOMep,
roJiumep, CTPYKTYpHO€ 3BEHO, CTerneHb

roMMepu3allii, CpefHsii MoJIeKy/sipHasi Macca.
OCHOBHBIE MeTOJbl CHHTe3a BBICOKOMOJIEKY/ISIPHBIX
coeIMHeHUM — MoIMMepu3al[ys 1 TTOJIMKOH IeHCalysl.

OKCIlepUMeHTa/lbHble  METOAbl  W3YyYeHHUs
Bel]eCTB M UX IIpeBpallleHUil: O03HaKOMJIeHUe C
oOpasijamMy MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,
T/71aCTMAacC, KayuyKoB.

ME)KHPE,E[METHLIQ CBA3HU.

Peanu3anusi MeXrpegMeTHBbIX CBsi3ell IIpU
WM3y4yeHUMM opraHuueckod xummumu B 10 kiacce
OCYIIIeCTB/ISIETCSI Uepe3 MCIOb30BaHWe KakK OOIMX
eCTeCTBEHHO-HAYYHbIX TIOHATHH, TaK W TOHATHH,
SBJISIFOIIMXCS ~ CUCTEMHBIMU /Il OTJeJIbHbIX
NpeMeTOB eCTeCTBeHHO-HayYHOr 0 LJUK/Ia.

OOme  ecTeCTBeHHO-HayuHble  TIOHSTHS:
siB/ieHWe, Hay4HbIi (akKT, TMIoTe3a, 3aKOH, Teopus,
aHa/iu3, CUHTe3, KiaccuduKalys, MepuoJuYHOCTb,
HabojeHue, r3MepeHue, 9KCIIePUMEHT,
Mo/leTMpOBaHue.

®du3nKa: MaTepus, 3Heprus, macca, aToM,
3/IeKTPOH, MOJIeKy/a, JHepreTUueckuii ypOBeHb,
BeI[eCTBO, Teylio, OOBEM, arperaTHoe COCTOSIHHE
Bell|eCTBa, (hr3UUecKWe BeJWYMHBI U eAUHULIBI KX
H“3MepeHwUsl.

34. OcHOBHBIE [TOHATUA XUMUU
BbICOKOMOJIEKYJISIPHBIX COeMHeHn

VYpox "OCHOBHBIC TTOHATHS
XUMHUHU BBICOKOMOJ'ICI(yIISIpHHX
coeaunennit” (MOIII)
https://uchebnik.mos.ru/material
view/atomic_objects/11849570
?menuReferrer=catalogue

35. OCHOBHbIE METO/bI CHHTE3a

BBICOKOMOJIEKY/ISIPDHBIX COEAHHEHHﬁ.

[Tnactmaccel, KayuyKy, BOJIOKHa

VYpok "HarypaiabHblil Kay4dyK.
CHHTETHYECKHE KaydyKH'"
(POLI)
https://resh.edu.ru/subject/lesson

16152/start/150850/
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buosorusi: Knmetka, opraHu3M, 6Ouocdepa,
oOMeH BelecTB B oOpraHusme, (oTOCUHTE3,
Ouonornyeckd  akTWBHBIe  BemlecTBa  (0enky,
yTJIeBOJbI, )KUDPbI, (hePMEHTHI).

leorpadusi: MuHepanbl, TOpPHbIE TOPOJBI,
T10JIe3Hble UCKOIaeMble, TOIJIMBO, PeCypPChI.

TexHONOrus: NUILeBble MPOJYKThl, OCHOBBI
paLMOHaIBHOI 0 MUTaHMS, MOIOLLMe CPeJiCTBa,
JIeKapCTBeHHbIE U KOCMeTHYeCKHe Ipernaparsl,
MaTepHasibl U3 UCKYCCTBEHHBIX M CHHTETHYeCKUX

BOJIOKOH.
WTtoro 1o pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34

*Mdopmbl yuéTa pabouyeii MporpaMMsbl BOCIIUTAHHUS
YCTaHOB/IEHHE ZIOBEPUTE/TbHBIX OTHOIIEHUIH MEXXy IejaroruyeCKiM pabOTHUKOM U ero 00yJaroIyMucs
Bk/itoueHre B YPOK UTPOBBIX TIPOLIEAYP /15 TIO/fieP>KaHUsI MOTHBALIUM 00YJarOIUXCsl K TIOJTYYeHHI0 3HAaHUM.

[TpumMeHeHMe Ha YPOKe MHTEPaKTUBHBIX (hOpM paboThI ¢ 00YUaArOI[UMUCS: UHTE/IEKTYaIbHBIX UTP, CTUMY/TUPYIOIIMX MT03HABaTeIbHYI0 MOTHBALIUIO
00y4JaroImuxcsl.

[TpumeHeHMe TPYMIIOBOM paboThI WK pabOTHI B TIapax, KOTOPbIE yUaT 00yuaromuxcsi KOMaHJHOM paboTe U B3aMMO/IEMCTBHIO C IPYTUMHU
00y4JaroIMHCS.

BktoueHre B yPOK UTPOBBIX TPOLIEAYP AJIs TIO/[iepyKaHusl MOTHBALIMK 00yUaroIuXcs K MOTy4eHHI0 3HaHUM.

W crones30BaHue BOCIIMTATEILHBIX BO3MOKHOCTEH Coep>KaHus TeMbI Uepe3 HO,Z[6OP COOTBETCTBYIOIIIUX 3a/id4 AJI pellieHus.
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TeMmaTnueckoe IJIAaHUPOBaHHe MPAKTHYECKHX, IAa00PaTOPHBIX U KOHTPOJIBHBIX PaboT

10 KJTACC
No Bug (¢popma) paboTsl Tema Kosn-Bo yacos, Cpoku
ILIL. OTBOJUMBIX Ha IIpOBe/leHus
JAHHYIO paboTy (Hepmens,
MecsILT)
1 [MTpakTrueckas pabota Ne 1 «[TonyueHre sTUIeHa U U3yUYeHUE €ro CBOMCTB» 1 3 Heflens
OKTSIOpST
2 KontposbHast pabota Nel «YT1eBOOPOAbI» 1 3 Heflens
JeKkabps
3 [MTpakTrueckast pabota Ne 2 «CBoliCTBa pacTBOpa YKCYCHOM KHUC/IOTBI» 1 4 Hepesns
sIHBapsl
4 KontposibHast paboTa Ne2 «Kucnopogcogepskalijye opraHuyeckye 1 2 Heflens
COeJUHEeHUS» anperss
Nroro 4
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TEMATNYECKOE IVNIAHNPOBAHUE

11 KITIACC
Ne Pasjien (coepanue) OnekTpoHHbIe (LK(pOBLIe) K
/11 Tema oOpasoBaTe/ibHbIe pecypchl | (OMHUECTBO
4yacoB
Pazgen 1. TeopeTrueckrie OCHOBBI XUMUU*
CtpoeHue atomoB. [IeproaruecKkuii 3aK0H 1 1. X¥MHUueckui 371eMeHT. ATOM. Ypok "XuMHYECKUI 3TIEMEHT.
Ilepuoanueckasi cucreMa XUMHYeCKHX OneKTpOHHasi KOH(pUrypaLys aTOMOB Hyxmmzer. Mi3otombl. 3akoHb!
emeHTOB [I. 1. MeHjeneeBa COXpaHCHMA MAaCChl U SHEPIHH
B xumun" (POIII)
Teopernueckre 0OCHOBBI XUMUN https://resh.edu.ru/subject/less
XuMUUeckuii smemMeHT. AToM. Sapo atoma, on/6479/start/150989/
W30TOIbL. DJIEKTPOHHAsE 000/104Ka. DHepreTuyecKue . ., .
YPOBHH, MOlypOBHU. ATOMHbIe opbuTany, s-, p-, d- 2. IeproanvecKurii 3aK0H U YPOKI[HISIPKXHH%CKHH 3aKOH
.. CHACJICCBA.
5/IeMEHTBL OcobennocTn pacripesiesienus | [1ePHO/MYECKAs CHCTEMA XUMUIECKHUX HepI/IOJJI/IquKI:a[m Cnerenta
9/MeKTPOHOB MO OpOMTAaIsM B atoMax iementop | 1€MEHTOB JI. 1. Menzeneea, nx CBssk xuvmeckix aemertos 1, 1
5 COBpEMEHHOU TeopHreli CTPOeHUsI aTOMOB S
- MepBbIX  YeTbIPEX  TMEepUOZoB.  DJIeKTPOHHAsI Meneneesa" (ML) )

KOH(UWryparus aToMOB.

[Tepuoguueckuii 3akoH U Ilepuopuueckas
cucrteMa — XMUMMUYeCKux — nemeHtoB  [I. .
MenpgeneeBa. CBsi3b MEpUOJUUYECKOTO 3aKOHa U
[Teprognueckol CUCTeMbl XMMHUYECKUX 3/IEMEHTOB
[. W. MengeneeBa C COBPEMEHHOU TeOpUeu
CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH W3MeHeHUsI
CBOWCTB XWMHYECKUX 3/IeMEHTOB U 00Opa3yeMbIx
VMU TIPOCTBIX M CJIOKHBIX BellleCTB I10 IPymIaM U
rnepuosiaM. 3HaueHUe MepUoAUYeCcKOro 3aKOHa B
PasBUTUU HAYKHU.

https://uchebnik.mos.ru/materi

al_view/atomic_objects/85753

96?menuReferrer=catalogue

3. 3aKOHOMEepPHOCTH W3MeHeHUs1 CBONCTB
XUMHYECKHX 3JIEMEHTOB U UX COeIMHeHUN
T0 Tpymnnam U nepuojiam. 3HaueHHe
MepUONUeCKOro 3aKOHA U CUCTEMBI
XAUMUUeCcKuXx dyiemeHToB .M. MeHzeneeBa
B Pa3BUTUU HayK1

Ypok "3akoHOMEpHOCTH
H3MEHEHHS CBOMCTB aTOMOB
XUMHUYCCKUX BJICMCHTOB U UX
COCIMHCHMI Ha OCHOBE
ITIOJIOKCHUSA B HGpHO}IH‘ICCKOﬁ
cucteme /1. 1. Menpaeneera u
crpoenus aroma" (MOIL)
https://uchebnik.mos.ru/materi
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al_view/atomic_objects/86829
77?menuReferrer=catalogue

CrtpoeHnue BemecTBa. MHoroodpasue BelecTs

CrpoeHuve BelllecTBa. XUMUYeCKasi CBSI3b.

Bupl XUMHYECKOU CBSI3U (koBaseHTHast
HeTI0/ISIpHasl Y MOJIsipHasi, MOHHasi, MeTa/lJTnuecKas).
MexaHU3Mbl obpa3oBaHus KOBaJIeHTHOM
XUMHUECKOH CBs3M (0OMeHHBIM M IOHOPHO-

akLenTopHbIi). BogopoaHasi cBsi3b. BaneHTHOCTS.
DJIeKTPOOTPHULIATE/IbHOCTb. (CTerneHb OKHUCJIeHUs.
WoHbI: KATUOHBI ¥ aHUOHBI.

4. CtpoeHue BelecTsa. XuMHAuecKas
CBSI3b, €€ BU/Ibl; MeXaHU3Mbl 00pa30BaHUs
KOBaJIEHTHOM CBS13U. BozioposiHasi CBsi3b

Ypok "O0obmieHue n
cUCcTeMaTH3aIus 3HaHUH 110
teme "CTpoeHne aToma.
Crpoenue Bemecta"" (MOIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/76514
50?menuReferrer=catalogue

5. BaneHTHOCTb.
OJIEKTPOOTPHULIATEIbHOCT. CTerneHb
OKHC/IeHus1. BelljectBa MONEKy/ISIpHOTO U
HeMOJIEKYJISPHOT'O CTPOeHUs

Ypok "BaneHTHOCTB 1
BAJICHTHBIC BO3BMOXXHOCTHU
aTtoma" (POIII)
https://resh.edu.ru/subject/less

BemjectBa MOJIEKYJIIPHOTO u on/6332/start/151021/
1.2 | HeMONeKy/IIpHOIO CTPOeHUs. 3aKOH IIOCTOSIHCTBA
cocTaBa  BelllecTBa. Tumbl  KpUCTA/UIMYeCKUX | 6. IIOHSATHE O JUCIIEPCHBIX CHCTEMaX. Ypox "JlucniepcHble cucTemsl”
peIéTok. 3aBUCUMOCTh CBOMCTBA BeLeCTB OT THMA | VICTUHHBIE M KOJIOMJHBIE PACTBOPHI. (POI)
KPUCTA//INYECKON PELIETKU. MaccoBas [j0/1 BelecTBa B pacTBOpe https://resh.edu.ru/subject/less
on/4939/start/151134/
[loHsiTME O  [JUCIEPCHBIX  CHCTEMax.
VcrvHHbIe W KOJUTOMJHBIE pacTBOpel. Maccoast | - KraccuyKaLyst 1 HOMEHK/IaTypa Vpok " Krnaccupukauus
AOJIS1 BELLIECTBA B PaCTBODE. HeOpPraHMYeCKUX COeMHEHU. XMMHYECKHX PeaKLuii B
Knaccudukarms HeopraHuyeckux | ['eHeTHueckas CBsi3b HEOPraHUYeCKHUX HeOPFaHH‘“iCKOﬁ n .
coeqviHeHuii. HoMeHK/aTypa  HeOpraHMYeCKWX | BEIL|ECTB, Pa3/IMYHBIX K/IaCCOB OpraHH'({;}’g(I’JI})XHMHH
BelecTB. ['eHeTHueckass CBSI3b HEOPraHUUECKHX https://uchebnik.mos.ru/materi
BEIL[eCTB, MPUHAZJIEXKAIUX K Pa3/TMYHbIM K/IaCCaM. al view/lesson templates/1953
760?menuReferrer=catalogue
XuMHYecKHe peaKiuu 8. Knaccudukaius XuMHUUeCcK1X peakLyi Vpoxk "Knaccmbnfful/lﬂ
13 B HEOPraHUUYeCKOM U OpraHMuecKoi Xumudeckux peakiuii” (POLL)

Xumnueckass peakuusa. Knaccudukanms
XUMHAYeCKMX peaklMii B HeOpPraHu4yeCcKou U

XUMUH. 3aKOH COXpaHEHHA MdCChbI
BelleCTB; 3dKOH COXpPAdHEHUA U

https://resh.edu.ru/subject/less
on/4938/start/151107/
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OpraHWYecKOM XUMHUHU. 3aKOH COXPaHEHHs MacChl
BelIeCTB, 3aKOH COXpPaHeHWs U TpeBpallleHus
SHEePryy MPU XUMUUECKUX PeaKLUsX.

CKOpOCTh peakLyy, eé 3aBUCUMOCTb OT
pa3mMuHbIX  ¢akTopoB. OOpaTvMble —peakIWu.
Xumnueckoe paBHoBecre. DaKTOpkI, BAUSIOIME Ha
COCTOsIHWe XMMUUYecKoro pasHosecus. [IpuHuun Jle
[MaTense.

OJIeKTPOJIUTAYeCKAast JyccoLyanys.
CusbHbIe U c1abble 3meKTpouThl. Cpea BOJHBIX
pacTBOpPOB  BelLeCTB:  KWCJasi, HeWTpasbHasd,
11e/I0YHasl.

OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHbBIE
peakiuu.

OKcrepUMeHTa/lbHble  METO/bl  U3yUeHUs!
BeIIleCTB U UX TIPeBPall[eHHi: [eMOHCTpalus Tabmi]
«[Teproanueckasi cucreMa XMMUUECKUX 3/IEMEHTOB
O. W. MeHgeneeBa», u3yueHue MoJene
KPUCTA/UTMYECKUX  DEeIIETOK, HaO/mofeHue U
OTMCaHWe [eMOHCTPAIlMOHHBIX W J1ab0paTOPHBIX
OMbITOB  (pas/io)keHVe I[IepoKCHza BOJOpOZJa B
MPUCYTCTBUM KaTajav3aTopa, OrpejieieHre Cpezbl
pacTBOPOB BeIlleCTB C MOMOILBbIO YHUBEpPCaIbHOIO
WHAWKATOpa,  peakiud  HWOHHOro  oOMeHa),
MpoBe/ileHHe TIPaKTUUeCKoW pabotbl  «BiusHue
pa3/MuHBIX ()AaKTOPOB HAa CKOPOCTb XWMHUUECKOU
peakuumn».

PacuétHble 3agaum.

Pacuétbl 10 ypaBHEHUSIM XMMHYECKHX
peakiyii, B TOM 4MC/ie TepMOXUMUYECKHe PacyéThl,

rpeBpallieHus1 SHePryur MpU XUMUUeCKUX
peakLusix

9. CkopocTb peakiuu. O6paTiMble
peakLi. XMMUYeCKoe paBHOBecHe

Ypok "OOpaTUMOCTD pEaKInH.
XuMHUYecKoe paBHOBECHE U
€ro CMEIICHHE 0, ACHCTBUEM
BHemHuX ¢axtopos." (MOLI)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/76333
33?menuReferrer=catalogue

10. ITpaktuueckast pabora Ne 1. «BrusiHue
pas3/IMyHbIX ()aKTOPOB Ha CKOPOCTH
XUMHUYECKOUN peakLiur»

Ypoxk ""'omorenusie u
T€TEPOreHHBIE PEAKLINU.
CKOpoCTh peakiuii, ee
3aBUCUMOCTDH OT PAa3JINYHbIX
¢akropos" (MIIL)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/76345
09?menuReferrer=catalogue

11. DnekTponvThUYecKas JUCCOLUALVS.
[ToHsiTe o BogopogHOM roka3aresie (pH)
pacTtBopa. Peakijun noHHOTO 0OMeHa.
I'maponu3 opranvuecKrx u
HeopraHWYecKux BelleCcTB

VYpox "T'uaponms
OpPraHu4YeCcKux U
HEOPraHUYEeCKUX COCTUHEHUI"
(PBII)
https://resh.edu.ru/subject/less
on/5912/start/92791/

12. OKUC/IUTETBHO-BOCCTAHOBUTE/TbHBIE
peakuyu. [ToHsiTre 06 371eKTpOTH3e
pacIijIaBOB ¥ paCTBOPOB COJei

Ypok "OKUCITHTETHHO -
BOCCTAHOBHUTCJIbHBIC PCAKIINN
B IIPUPOJE,
HpOI/ISBO)ICTBeHHI)IX HpOHCCC&X
U XKU3HEACATCIIbHOCTHU
opraam3moB" (MOILII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/77753
64?menuReferrer=catalogue
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pvaéTLI C HCIIOJ/Ib30BaHHEM IIOHATHUA «MaCCOBad
A0J1d BeleCTBa».

Ypok "I'eHeTrueckasi CBSi3b
MeXy KraccaMu
yrjeBogopozos" (M3III)
https://uchebnik.mos.ru/mat
erial_view/atomic_objects/1
1849611?menuReferrer=cat

alogue
13. KoHTposbHasi paboTa 1o pa3szeny
«TeopeTrueckre OCHOBbI XUMUM»
Wroro no pasgeny 13
Pa3pen 2. Heopranvuueckast xumus*
14. MeTannel, UX MOJ0KEHUE B VYpox "O6uias
Merannel [TeproUUeCcKOi CUCTEME XUMUUECKUX XapaKTePUCTUKA U CTIOCOOBI
MeTanibl. TTomoykeuue MeTaJlJIOB B | 3/IEMEHTOB 'H n. MEHAQHEEBa u IIOJIYYCHUA MeTaJlIoB" (P3M)
[Teproanueckoil cucTteMe XWMUUECKUX 3J1eMEHTOB 0C0oGEeHHOCTH CTpoeHust aToMoB. Obiue https://resh.edu.ru/subject/less
O. U. Mengeneera. OcobeHHOCTH CTpoeHust | PHU3MUYECKHE CBOWCTBA META/IIOB on/3493/start/151213/
3/IEKTPOHHBIX 000/10U€K aTOMOB MeTa/uioB. Ob1iue
¢usuueckue  cBoiictBa  MetamioB.  Cruiasel | 15. CIlaBbl METasIIOB. Ypox "CruiaBsl MeTaILioB"
MeTasioB. DIeKTPOXUMHUECKUH psiji HarpspkeHMil | D/IEKTPOXMMUUECKHH DS/l HAaNPsOKeHUH (POILD)
2.1 | vetamios METa/IOB https://resh.edu.ru/subject/less 6
0n/4961/start/151293/

XumMuueckue CBOICTBa Ba)KHEUIIINX
MeTa/UIOB  (HaTpuUM, KaauM, KaJbLMk, MarHuw,
a/lOMUHUM, LIMHK, XPOM, >Keje30, Me[b) U UX
COeIMHeHUH.

O6mue criocobbl TOMyuYeHUss MeTaslIoB.
[IpuMeHeHMe MeTa/JIOB B OBITY U TEXHUKE.

16. XviMHUecKue CBOMCTBA B)KHEUIIINX
MeTa/IIoB (HaTpuH, Kaauk, KanbluH,
MarHui, aTFOMAHUAN) U UX COeUHeHUN

Ypok "O0mre XumMudecKkue
CBOWCTBA METAJUIOB: PEaKLINU
C HEMeTaJuIaMH, KHCJIOTaMH,

COJISIMHU. DNEKTPOXUMHYECKUI
PAA HaIpsDKEHUI MeTasioB"
(MDII)
https://uchebnik.mos.ru/materi
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al_view/atomic_objects/87424
50?menuReferrer=catalogue

17. XuMuyeckue CBOMCTBA XpOMa, MeId 1
HUX COeqHEeHMI

Ypok "Mens. LHunk. Tutan.
Xpom. XKenezo. Hukens.
[TnaTura" (POII)
https://resh.edu.ru/subject/less
on/3534/start/151266/

18. XuMHueckre CBOMCTBA LIMHKaA, »KeJle3a
U UX COeqUHEeHUI

Ypok "Mens. LHunk. Tutan.
Xpom" (MDILI)
https://uchebnik.mos.ru/materi

al_view/atomic_objects/84816

91?menuReferrer=catalogue

19. TTIpaktuueckast pabota Ne 2. "PerieHue
5KCIIepYMEHTa/IbHBIX 3a/iau 10 TeMe
«MeTamibi»"

Ypoxk "OO0miue cBoiicTBa
MeTtamios" (MOII)
https://uchebnik.mos.ru/materi

al_view/atomic_objects/10930

590?menuReferrer=catalogue

2.2

HemeTtanibl

Hemertannel. IlonokeHue HemeTa/loB B
[Teprosyyeckoil cucteMe XMMHYECKUX 3/1eMEHTOB
O. N. MengeneeBa U 0COOEHHOCTH CTPOEHHUS
aToMOB. ®Dusnyeckue CBOMCTBA HeMeTa/UIOB.
Annotponust HeMeTa/uI0B (Ha NpUMepe KUCI0POJAa,

cepsl, ¢pocdopa U yriaepoza).
XumMuueckue CBOICTBA BaKHeHIIIUX

HeMeTa/l/ioB (TajioreHoB, cepbl, a30Ta, Qocdopa,
yriepo/ia U KpeMHUs1) U UX COeJUHEHUU (OKCU/OB,

20. HemeTannel, X I0J0XKeHUe B
[TeproanuecKoii cuicteMe XUMUUECKHUX
snemeHToB /1. I. MeHpeneeBa u
0Cc0OEeHHOCTH CTPOEHHSI aTOMOB

VYpok "O030p HEMETAILIOB.
CBolicTBa U IPUMEHEHUE
Ba)KHEHITNX HEMETAJIJIOB"

(POIII)
https://resh.edu.ru/subject/less
on/5939/start/151320/

21. ®u3nueckue CBOUCTBA HEMETAJJIOB.
AnyoTpornusi HeMeTasuIoB (Ha puMepe
KUCJI0pO/ia, cephl, hocdopa u yriepoza)

Ypok "Xumudeckue cBoMCTBa
Hemetayuios" (ML)
https://uchebnik.mos.ru/materi

al view/atomic objects/77272

627menuReferrer=catalogue
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KHCIOPOZCO/IeprKallix
CoeIMHEeHUH ).

KUCIOT,  BOJOPOJHBIX

[TpuMeHeHVe BaKHEUILIMX HEMETa/JIOB U UX
COoeIMHEHMIA.

JKcriepuMeHTa/lbHble  MeTOJbl  U3yueHusi
BEII[eCTB U UX MpeBpallleHui: u3yueHre KOJIeKIUN
«MeTta/ibl ¥ CrUlaBbl», 00pa3I[0OB HEMETAJUIOB,
pellieHre 3KCIepUMeHTalbHBIX 3a/iayu, HabroeHye
Y OMMCaHHE JeMOHCTPAIMOHHBIX M /1ab0paTOPHBIX
OMbITOB (B3aMMO/IelCTBUE TH/IPOKCH/IA aTFOMUHUS C
pacTBOpaMM KHUCJIOT U Iije/ioueid, KaueCTBeHHbIe
PeakI[ii Ha KaTUOHBI METAJIJIOB).

PacuétHbie 3agaum.

PacuéTbl Macchl BelljeCTBa UM 00bEMa ra3oB
10 YM3BEeCTHOMY KOJIMUeCTBY BelleCcTBa, Macce WU
00BbEMY OJHOTO U3 YYaCTBYKOIUX B peakLUu
BEIL[eCTB, pacuyéTbl Macchl (00BEMa, KOIMUECTBa
BellleCTBA) MPOAYKTOB peakLWH, eCId OJHO U3
BelLeCTB UMeeT IIPUMeCH.

22. XyUMHUecKHe CBOMCTBA raJIoreHOB,
cepbl U UX COeJUHEeHUN

VYpok "T'anorens" (ML)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/10835
229?menuReferrer=catalogue

23. XuMHuecKue CBOMCTBA a30Ta,
docdopa u ux coeuHEHUI

Ypok "D1eMeHTHI O PYTIITEI
azora" (MOIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/10718
237?menuReferrer=catalogue

24. XuMHUuecKre CBOMCTBA yI/iepoja,
KpPeMHUs U UX COe/IMHeHU

Ypok "Coenunenus yraepozaa'
(MDIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/10400
145?menuReferrer=catalogue

25. [IpuMeHeHre BayKHEUILIMX HEMETa/lJIOB
Y UX COeJJMHEeHUN

VYpok "O030p HEMETAILIOB.
CBoiicTBa 1 IPUMEHEHUE
Ba)KHEHUIINX HEMETAIIJIOB"

(MDIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/75274

80?menuReferrer=catalogue

26. O6o011[eHHe U chCTeMaTU3al[Us
3HaHUii 1o TeMe «HemeTanibl».
BbIuric/ieHHs 10 ypaBHEHUSIM XUMHAUYECKUX
peakiuii U TePMOXUMUUECKHe PacuéThbl

Ypok "Hemeramisr. O0mas
xapakTtepuctuka" (MOLL)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/77271
46?menuReferrer=catalogue

27. IpakTueckasi pabota Ne 3. «PereHue
9KCIIePUMeHTa/IbHBIX 3371ay 110 TeMe
"Hemerasabr"»

Ypox "CBoiicTBa OKCHIOB
HeMeTautoB. CBoiicTBa
OKCHJIOB a30THOM U CEpHOM
kuciot. BogopoaHsie
COCIMHEHHS HEeMETaJIoB"
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(MDBIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/75296

78?menuReferrer=catalogue

28. KoHTtposibHasi paboTa 1o TeMam
«MeTtambsi» U «HemMeTtanabi»

VYpok "Obmrue cBoicTBa
MeTauioB" (MOLL)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/10930
590?menuReferrer=catalogue

Ypok "OcnoBanus" (MOIII)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/2050
641?menuReferrer=catalogue

29. Heoprannyeckue 1 oOpraHuyeckue
Kuca0Tel. Heopranvnueckue u
OpraHuYecKre OCHOBaHUS

¥Ypok "OcHoBanus" (MOIII)
https://uchebnik.mos.ru/mat
erial_view/lesson_templates
/2050641?menuReferrer=cat

alogue
2.3 CB$13bp HEOPraHMYECKUX U OPraHhueCcKrX BellleCTB 2
30. AMdoTepHble HeopraHuyeckue u Vpok "['eHeTnueckas cBs3b
opraHuyeckue coefrHeHus. ['eHeTyecKas HEOPraHN4ICCKUX 1
"
CBf13b HEOPraHUUeCKUX U OpraHuuecKux OPTraHMICCKUX BEINCCTB
BellleCTB (POI) .
https://resh.edu.ru/subject/less
0n/4960/start/151374/
Wroro no pasgeny 17
Pa3nen 3. XvMus U )XKU3HB™
31. Posib X¥MHMH B 00€eCTIeUeHUH Ypok "Opranudeckast XuMHsI,
3.1 XUMUS Y )KU3Hb 4

9KOJIOTUYeCKOU, SHEePreTHUeCKOH 1

yenoBek U npupoaa" (MOIIII)
https://uchebnik.mos.ru/materi
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XUMUA U )KU3HDb

Pojie xuMuM B 00ecrieueHny 5K0JI0rMYeCKOm,
JHEPreTUUeCKOW W  TMHIeBol  0e30macHOCTH,
pa3BUTUM MeJULIUHbBL. [TOHsITHe 0 HayuHbIX MeToJax
M03HAHUS BeIleCTB U XUMUUYECKUX peakivi.

[TpencraBnennss 06  oOIMX
TIPUHITUIIAX TIPOMBIIIIEHHOT O
Ba)KHEUIILIX BeIeCTB.

HayUYHbIX
MOyYeHuUst

YesioBeK B MHUpe BeILECTB U MaTephasioB:
BayKHeHILI1e CTpOUTEJTbHBIE MarepHaribl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKu, CTeKJIO,
KepamMHKa,  Marepuajbl Uil 3JeKTPOHUKH,
HaHOMaTepuasbl, OpraHUuUecKre W MHHepabHbIe
ynobpeHusi.

XvMUST U 3[0pOBbe UeJIOBeKa: TipaBWja
WCI0/Ib30BaHMsl  JIeKapCTBEHHBIX  TperapaToB,
npaBu/a 6e30MacHOTrO WCMO/b30BaHMS MperapaToB
OBITOBOM XMMUM B TIOBCETHEBHOU JKU3HM.

ME)KHpeAMETHbIe CBA3U.

Peanuzaijusi MeXnpeAMeTHbIX CBsi3el TIpU
W3yueHUH oO0IIel U HeopraHuueckow xvumuu B 11
KJlacce OCYILeCTB/ISIETCSl Yepe3 MCI0/Ib30BaHKe Kak
O0IIMX eCcTeCTBEHHO-HAyUHBIX TIOHSATHM, TaK U
MOHATUM,  SIBJISIIOLIUXCA ~ CUCTEMHBIMU /ISl
OT/leJIbHbIX ~ TIpEIMETOB  eCTeCTBeHHO-Hay4yHOIo
LIMK/Ia.

OO61ue  ecTeCTBeHHO-Hay4yHble — TTOHSITHS:
HayuHbI (pakT, rumoTesa, 3aKOH, TEOpHSs, aHAIU3,
CHUHTE3, KJ1acCU(UKaLUs, TepUOUUHOCTb,

TMUILLeBOI 0€30MacHOCTH, Pa3BUTHU
MeULIUHBI

al view/atomic objects/75759

52?menuReferrer=catalogue

32. TlpeacraBiieHusi 06 0OIMX HAaYUHBIX
TIPUHITUTIAX TPOMBIIIIEHHOTO TIOJTyYeHusT
Ba)KHEUIINX Bell[eCTB

Ypox "IIpuHITATIE
XUMHUYECKOT0 IIPOU3BOJCTBA.
[IpombiniuIeHHOE TTOTyYEeHHE

meTaiuioB. [IpousBoacTBo
yyryHa u ctaiu” (POL)
https://resh.edu.ru/subject/less
on/3514/start/151429/

33. YenoBek B MUpe Bell[eCTB U
MaTepHuasoB

Ypoxk "Opranudeckasi XUMHsI,
yenoBek u npupoaa” (MOILI)
https://uchebnik.mos.ru/materi

al_view/atomic_objects/75273

43?menuReferrer=catalogue

34. Xumus Y 3[0pOBbe UejioBeKa

Ypok "Obobmienue n
cucTeMaTH3alus 3HaHUM 110
TeMe "XUMHA U 5KU3HB'""
(MDBIII)
https://uchebnik.mos.ru/materi

al_view/atomic_objects/86207

04?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/7575952?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575952?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527343?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8620704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8620704?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8620704?menuReferrer=catalogue

HaOmofieHe,  JKCIIePUMEHT,  MO/e/MpOBaHMUe,
r3MepeHue, siBjieHHe.

dusvKa: MaTepus, SHeprus, Macca, aToM,
3/IeKTPOH, TIPOTOH, HEeWTPOH, WOH, U30TOor,
Pa/IM0aKTUBHOCTb,  MOJIeKy/sia, JHepreTUuecKui
yPOBEHb, BEIeCTBO, Teao, 00BEM, arperaTHoe
COCTOsIHME BellleCTBa, (u3nUeckue BeJUUYMHBI U
eZIUHULIbI UX U3MepPeHUs], CKOPOCTb.

buonorus: KieTka, opraHusM, 3KOCHUCTeMa,
6uocdepa, MakKpo- ¥ MHUKDPO3/IeMeHThI, BUTAMUHBI,
oOMeH BeIIleCcTB B OpraHu3Me.

leorpadusi: MuHepasbl, TOpHblE TMOPOJbI,
T10JIe3Hble UCKOIIaeMble, TOMJ/IMBO, PeCypChl.

TexHonorus: XuMuUYeckasi IPOMBbIIIEHHOCTb,
MeTaJUTypPrusi, MPOM3BO/ICTBO CTPOUTE/TbHBIX
MaTepuasoB, CebCKOX035HCTBEHHOe
TPOU3BO/CTBO, MUILIeBasi MPOMBIIIL/IEHHOCT,
(apmatieBTHUECKAs TTPOMBILLLIEHHOCTD,
TPOU3BO/CTBO KOCMETHYECKHX MperapaTos,
MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepHasoB,
3/1eKTPOHHaAs! MPOMBILLL/IEHHOCTh, HAHOTEXHOJIOTUU.

Wroro no pasgeny

OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME
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TemaTHueckoe MJIAaHUPOBaHHe NMPAKTHYECKHUX, IA00PaTOPHBIX U KOHTPO/IBHBIX padoT

11 KJTACC
No Bug (bopma) paboTsr Tema Kon-Bo uacos, Cpoku
ILIL. OTBOJUMBIX Ha IIpOBe/|eHuUs
JAHHYIO paboTy (Hepmens,
MecsILT)
1 | IlpakTuueckasi pabora Ne 1 «BnusiHYe pa3MuHbIX (AaKTOPOB Ha CKOPOCTh 1 2 Hejens
XUMHUUECKOW peaKIur» HOSIOpS
2 | KoarposbHast pabora Nel «TeopeTrueckre OCHOBBI XUMUI» 1 1 Hepens
Jekabps
3 | IIpaktuueckast pabora Ne 2 "PellieHre 3KcrieprMeHTa/IbHBIX 3a/a4 10 TeMe 1 3 Hefens
«Metanibi»" sIHBaps
4 «PellleHre 3KcrieprMeHTa/IbHBIX 3a/a4 10 TeMe 1 4 Hepesns
[TpakTuueckast pabora Ne 3 " B P s A
Hemetannsr"» aripesis
5 | KonTponbHasi pabota Ne2 «Metanbi» U «HeMeTasnsibi» 1 2 Hepienid Mast

*@MopMbl yuéTa padoueii MporpamMmMbl BOCITUTAaHUA

YcraHOoB/IeHHe [JOBEPUTETBHBIX OTHOIIIEHUH MeXXy MejaroruyeCKuM pabOTHUKOM U ero 00yJaroIuMucs

BkitoueHue B YPOK MI'DOBBIX ITpoLeAyp AJid rnoaAep>KaHrsd MOTUBALIUA 06yqa}ou41/1xc51 K ITOJTy4YeHHIO 3HAHUI.

[TpuMeHeHMe Ha YPOKEe MHTePaKTUBHBIX (hopM paboThl C 00yUaOIMMHUCS: UHTE/UIEKTYaTbHBIX UT'D, CTUMYJ/IMPYIOIIMX TI03HABATE/IbHYI0 MOTUBALUIO
00yJaroIMXCs.

[TpuMeHeHMe TPYMIIOBOM paboThl WK pabOTHI B Iapax, KOTOPbIE yUaT 00yuaromuxcsi KOMaHJHOU paboTe U B3aMMO/IeMCTBUIO C IPYTUMHU
00yJaroIMUCH.

BkiroueHue B YPOK HMI'DOBBIX IpoLeAyp AJid rnnoaaep>Kaivsd MOTUBALIUAU 06y‘—IaI-OI_L[I/IXC$I K ITOJIY4YE€HHIO 3HAHMIA.

Vicnonb3oBaHue BOCTIMTATE/ILHBIX BO3MOXKHOCTEH CO/Iep>KaHUsI TeMbI Uepe3 Moi00p COOTBETCTBYIOIIMX 3a/1au [I/isl PelleHusl.
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