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INOSACHUTEJIBHASA 3AIINCKA

[TporpaMMa Mo X¥MHUM Ha YpPOBHe cpefHero obiero obpa3oBaHus pa3paboTaHa Ha
ocHoBe ®enepambHOro 3akoHa OT 29.12.2012 Ne 273-@3 «0O6 obpa3oBaHuM B
Poccuiickoii ®Penepauyn», TpeOoBaHMI K pe3yabTaTaM OCBOeHUs (heJepanbHOM
oOpa3oBaTe/nibHOM TIpOrpaMMbl  cpefiHero  obmjero obpasoanus (POIT  COO),
npe/icTaB/eHHbIX B PeflepasbHOM TOCYJapCTBEHHOM 0Opa3oBaTesibHOM cTaHapte COO,
c yuétoM KoHLemniuu npernojaBaHusi yueGHOTo npejMeTa «XUMHUsi» B 00pa3oBaTeIbHbIX
opranu3anusix Poccuiickoii defepaiiviv, peanu3yrolMX OCHOBHbIe 00pa3oBaTe/bHbIe
MpOrpamMmbl, U OCHOBHBIX TMOI0KeHUN «CTpaTeruu pa3BUTUS BOCIIMTaHUsI B Poccuiickoi
®egepaumu Ha nepuog Ao 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MpOTrpaMMbI TI0 XUMUU, K OTpefie/ieHUI0 001iei
cTpaTerud oOyueHHsl, BOCIUTAHUSI M pa3BUTHs OOYYarOIIMXCS CpeACTBaMU yueOHOro
npeamera «Xumus» aag 10-11  kjmaccoB Ha 6a30BOM  ypOBHe — COCTaBUIIU
KoHLenTyanbHble TmosiokeHuss PI'OC COO o B3aumooOycC/IOB/IEHHOCTH  1ieJiel,
cofep)kaHusi, pe3ynbTaToB oOyueHHss W TpeOOBaHMM K YPOBHIO TIOATOTOBKH
BBIITY CKHHKOB.

Xumnueckoe oOpa3oBaHMe, IMOJyyaeMoOe BBITYCKHUKaMU 0011jeo0pa3oBaTe/ibHOM
OpraHu3aluy, sBJseTCS HeOTbeM/IeMOM uacTbi0 UX 00pa30BaHHOCTU. OHO CITYXKUT
3aBepIIalIIMM 3TaliOM peajy3allid Ha COOTBETCTBYHOIeM eMy 0a30BOM ypOBHe
K/TFOUEeBBIX LIeHHOCTe, MPUCYIUX 1[eJIOCTHOW CUCTeMe XMMHUYecKoro obpa3oBaHus. JTH
L[EHHOCTU KacaroTCs TO03HaHUS 3aKOHOB MPUPOAbI, (POPMUPOBaHHS MHUPOBO33PEHHUS U
o01ieli KynbTypbl uesioBeKa, a TakKe H5KOJIOTHYeCKM OOOCHOBAHHOTO OTHOILEHUST K
CBOEMY 3/I0DOBBIO U TIDUPOAHOM cpezie. Peanmusyercs xumudeckoe obpa3oBaHHe
oOyyJaroImMxcsd Ha YypOBHe cpefgHero obiiero o6pa3oBaHMs CpeACTBaMH ydeOHOTO
npeaMeTa « XMMHUsI», COZlepKaHue U TTOCTPOeHHe KOTOPOro Oonpe/ie/ieHbl B MpOrpaMMe 1o
XUMHUU C YUETOM crietu(UKU HayKU XMMUM, €€ 3HaueHWs B TMO3HAHUM MPUPOJbI U B
MaTepranbHOW >KU3HU OOIIecTBa, a Takke C yuéToMm OOIMX Iiesiell ¥ TIPUHLIUIIOB,
XapaKTepU3yHIINX COBpeMeHHOe COCTOsIHHe CUCTeMbl Cpe/iHero obiijero obpa3oBaHus B
Poccuiickon ®@enepaljy.

XuMUS KaK 37eMeHT CUCTeMbl eCTeCTBEHHBIX HayK WrpaeT 0co0yw poyib B
COBpeMeHHOW LMBWIM3allii, B CO3[jaHUM HOBOM 0a3bl MaTepua/ibHOM Ky/bTypbl. OHa
BHOCUT CBOM BK/aJ B (DOPMUPOBaHUE PALIMOHATBLHOTO HAYyYHOI'O MBILLIJIEHUS], B CO3/laHHe
L|eJIOCTHOTO TIpe/iCTaB/ieHus1 00 OKpy)KarollleM Mupe KaKk O eJWHCTBe TMPHUPOAbl U
ye/ioBeKa, KOTopoe (opMupyeTcs B XMMHHM Ha OCHOBE TOHMMAaHUSl BeEIleCTBEHHOTO
COCTaBa OKPY>KaloI[ero MHpa, OCO3HaHWs B3aMMOCBSI3U MeXAy CTPOEeHHWEM BellleCTB, UX
CBOMCTBAMU 1 BO3MO>KHBIMU 00/1aCTSIMU TIPUMEHeHUsl.

TecHO B3aMMOJEWCTBYS C [JPYIMMHM €eCTeCTBEHHbIMM HayKaMH, XUMHSI CTaja
HEOTheMJ/IEMOM UaCTbi0 MUPOBO# KYJIbTYDPbI, HEOOXOANMBIM YCJIOBHEM YCIIEIITHOTO TPy/ja



Y >KU3HM KaXK[0T0 ujieHa oO1jectBa. CoBpeMeHHasi XMMUSI KaK HayKa CO3ujjaTe/bHast, Kak
HayKa BBICOKMX TEXHOJIOTMH HarpaBjieHa Ha pelleHde T/00anbHBIX Mpobsem
YCTOWUMBOIO Ppa3BUTHSI YeJIOBEYECTBA — ChIDbEBOM, SHEPreTUYecKoM, IUIIEBOM,
5KO0JIOTMUeCKOU 6e301acHOCTH U OXPaHbI 3/[0POBbSI.

B cooTBeTCTBMM C OOIIMMM LIe/IIMU ¥ IIPUHLIAIIAMH CpeJHero 0011ero oopa3oBaHus
cogep>xanre TipeaMmetra «Xumus» (10—11 Kmaccel, 0a30BbIi YpPOBEHb W3yUeHHs)
OPUEHTUPOBAHO TMPeUMYI[eCTBeHHO Ha OOIeKYy/JbTYpHYIO TMOATOTOBKY O0yYaroIuxcs,
HEOOXO[UMYI0 UM [ijis BbIDAaOOTKM MHUDPOBO33PEHUECKHX OPUEHTHPOB, YCIIEIITHOTO
BK/IFOUEHUS B )KU3Hb COLIMyMa, TIPO/IO/DKeHUsT 06pa3oBaHUs B Pa3/IMUHBIX 00/1acTsX, He
CBSI3aHHBIX HETIOCPE/ICTBEHHO C XUMUEM.

CocTaBsiolMU TIpeAiMeTa «XUMUS» SB/SOTCS 6a30Bbie Kypchl — « OpraHuueckast
xumusi» U «OOI1as ¥ HeopraHWUeckass XUMHs1», OCHOBHBIM KOMITOHEHTOM CO/I€P>KaHus
KOTOPBIX SIB/ISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTeMa 3HAaHWUW 10 HeOpraHUYecKOM
XUMUK (C BK/IIOUEHWEM 3HaHUW w3 o00ijeldi XUMHUK) W OpPraHUYecKOW XWMHH.
dopMrpoBaHMe [JaHHOW CHUCTeMbl 3HAHWW TIPU HW3yueHUU TMpeaMeTa obecrieurBaeT
BO3MOKHOCTh PACCMOTPEHHsI BCeI'0 MHOT000pa3usi BellleCTB Ha OCHOBe OOIIUX MOHSTHUH,
3aKOHOB Y TeEOPUM XUMUHU.

CTpykTypa cogepXaHusi KypcoB — «Opranuueckas xumusi» u «OOijasa u
HeopraHuyeckass XuMusi» chOpMHpOBaHa B MpoOrpaMMe 110 XMMHHK Ha OCHOBE CCTEMHOI'0
nMojaxola K UW3yueHUto yuebHOro Marepuana W 0OyC/IOB/eHa UCTOPUYECKH
000CHOBAaHHBIM pa3BUTHEM 3HaHWM Ha OIpe/ie/IEHHBIX TEOPeTUUeCKUX ypOBHSX. Tak, B
Kypce OpraHh4yeckOd XMMHW BelecTBa pacCMaTpPUBAIOTCSl HAa YPOBHE KIacCUUeCKOU
TeOpPUM CTPOEHUS] OPraHUYeCKHUX COe/IMHEHUH, a TaKKe Ha YPOBHE CTepeOXUMHUUYECKUX U
3JIEKTPOHHBIX TIPe/[CTaB/IeHUI 0 CTpoeHUH BelrlecTB. CBefleHUsI 00 M3yuyaeMbIX B Kypce
BellleCcTBaxX JAIOTCS B Pa3BUTHM — OT YIVIEBOAOPOJOB /10 CJIOKHBIX OHO/IOTHYECKU
aKTMBHBIX COeUHEHW. B Kypce opraHMyeckoM XUMUHW [Oy4yarOT pa3BUTHE
copMUpOBaHHbIE Ha YypOBHE OCHOBHOTO 00Iero o0pa3oBaHHsi TepBOHaya/bHbIe
Mpe/ICTaB/€eHUs] O XUMHUUECKOW CBSI3M, KJIaCCU(PUKALIMOHHBIX T[IpH3HAKaxX BeIleCTB,
3aBUCUMOCTU CBOWCTB BEILECTB OT UX CTPOEHUS, 0 XUMUUECKOM peakiuu.

[Ton HOBBIM yr7iOM 3peHUss B TipeaiMeTe «XuMHsi» 0a30BOro  ypOBHS
paccMaTpyBaeTCsl HM3y4YeHHBbI Ha YpPOBHE OCHOBHOro 00imiero oOpa3oBaHus
TeopeTUYeCKU Marepran M (pakTOJIOrMYecKre CBeJleHHsl O BelecTBax U XMMUUeCKOU
peakiuu. Tak, B UaCTHOCTH, B Kypce «O011ast u HeopraHuuecKast XUMUsD» 00yUaroiumMcst
Mpe/loCTaB/sIeTCI BO3MOXKHOCTh OCO3HaTh 3HAaueHWe TepUOJUYecKOro 3akoHa C
o011leTeopeTHYeCKMX M MeTO/0JIOTMUeCKUX TMO3ULUH, T/y0)Ke TMOHSATbh UCTOpUYEecKoe
v3MeHeHHWe QYHKIMM 3TOro 3akKOHa — OT o0oOiraroreid A0 0OBsCHSIONEH WU
TIPOTHO3UPYIOLLEN.

EnvnHasi cuctema 3HaHMKW O BaKHEMIIMX BellleCTBaX, WX COCTaBe, CTPOEHUH,
CBOMCTBAX M ITIPUMEHEHWH, a TakKKe O XUMHUUECKHX PpeaklusX, WX CYI[HOCTH U



3aKOHOMEPHOCTSX TPOTEeKaHUsi AomnoyHsAeTcd B Kypcax 10 u 11 k/accoB 3jiemeHTaMU
coJlep>KaHusi, UMElIUMU KYJ/IbTYPOJIOTUYECKU Y MPUK/IA[HOM XapakTep. OTH 3HaHUS
CMIOCOOCTBYIOT IMOHMMAHUIO B3aMMOCBSI3M XUMHM C JIPYTUMH HayKaMH, PacKpbIBAalOT eé
pOfb B TIO3HABATe/JIbHOM U TPaKTUUYECKOW [IesTe/lbHOCTH uejioBeKa, CIOCOOCTBYIOT
BOCTIMTAaHWIO yBa)KeHUsI K TIPOI[eCCY TBOpPYeCTBAa B 00J/IaCTH TEOPUM W TIPAKTHUUECKUX
TIPUIO’KeHUN XUMUU, TIOMOTalOT BBIMYCKHUKY ODUEHTHPOBATbCS B OOI[eCTBEHHO U
JMMYHOCTHO 3HAYMMBIX TpobjieMax, CBSI3aHHBIX C XUMHeW, KPUTHUYECKH OCMbBIC/IMBATH
rMH(bOpMaII1IO U MPUMEHSTh e€ /1Jis TIOT0J/IHeHUsI 3HaHWM, pellleHUs] UHTe/JIeKTyalbHbIX U
9KCTIepUMEeHTa/IbHBIX HMCC/IeZIoBaTeIbCKUX 3a/lad. B 1e/loM cojep)kaHue y4eOHOTro
npeaMera «XUMUS» [JaHHOTO YDOBHSI M3y4YeHUs] ODUEHTUPOBAaHO Ha (hOPMHUDOBaHUE Y
00y4JaroIxcss MUPOBO33PeHUeCKOM OCHOBHI /IS TIOHUMaHUs (PunocodCKux ujel, Takux
KaK: MaTepuajbHOe €eJWHCTBO HEOPraHWYeCKOro UM  OpraHh4Yeckoro  Mwupa,
00yC/IOB/IEHHOCTh CBOMWCTB BeIIeCTB WX COCTaBOM U CTPOeHHEeM, I103HaBaeMOCThb
TIPUPOJHBIX SIBJIEHUW MyTEM 3KCIepUMeHTa U pelleHusi POTUBOPeUYM MeXXJy HOBbIMHU
dakTaMM ¥ TeopeTMUYeCKUMH TPe/IOChbIIKaMU, OCO3HaHWe pOJId XHMWUU B pellleHur
5KOJIOTMUecKux mpobseM, a Takxke mpobsem cbepe)keHUs] HEPreTUUeCKHUX DPeCcypCOB,
ChIPbS1, CO3/JaHUSI HOBBIX TEXHOJIOTHUM Y MaTepUasioB.

B miaHe pelileHusi 3aZlau BOCIUTAHUS, Pa3BUTUS U COLIMAIM3al[MM O0yUaromxcs
TIPUHSTHIE IPOTPaMMOM 10 XMMHHM TI0/IX0/IbI K OTIpeZie/IeHHI0 CO/lep>KaHUs U TTIOCTPOeHUs
npegMeTa TpeflyCMaTpyBalOT (OPMUPOBaHHE YHUBEPCA/IbHBIX YueOHBIX [1elCTBUH,
uMeroIx 6a30Boe 3HaueHue /il pa3/InUHbIX BUJIOB [JIeSITEIbHOCTH: pellieHus pobiem,
TIOMCKa, aHa/M3a M 006paboTku MHMOPMAaIH, He0OXOAUMBIX sl TIPUOOPEeTeHHs OMbITa
MpaKTUUeCKOW W UCC/eloBaTebCKOW /leATeNTbHOCTH, 3aHMMarolleli Ba)kHOe MeCTO B
MO03HAHWUW XUMUHU.

B mpakTHKe TIperoflaBaHWs XWMHM KaK Ha YPOBHE OCHOBHOTO 0O0IIero
obOpa3oBaHusl, TaK ¥ Ha ypOBHe cpejHero oOiero oOpa3oBaHus, IMPH OIpeje/eHuN
co/lep>KaTe/IbHOM ~ XapaKTePUCTUKU  Iielel  HW3yuyeHWsl Tpe/iMeTa  HarpaBJjieHHueM
MepBOCTENIeHHOW 3HAUMMOCTH TPAJUI[MOHHO TIpU3HaéTcsi ¢GOpMUpOBaHHE OCHOB
XUMHMUECKONW HayKM Kak 00/acTi COBpeMEHHOr0 eCTeCTBO3HAHHS, ITPAKTHUeCKOMH
JesiTe/lbHOCTU 4e/loBeKa W KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJabTypbl. C
MeTOJNUYeCKOW TOUKHU 3peHUs1 TaKOW MO/AXO0/, K OIpe/ie/IeHUt0 1jefiel u3ydeHusl npejMeTa
SIBJISIETCSI BIIOJIHE OTIPaB/IaHHbIM.

Cor/iacHO JJaHHOM TOYKe 3peHUsl IJIaBHbIMU Lie/IsIMUA U3ydeHUs TpeAmeTa « XUMUs»
Ha 6a3oBom ypoBHe (10 -11 Ki1.) SBASIOTCS:

» (opMHpOBaHUE CHUCTEeMbl XMMUUECKHUX 3HAHWUM KaK Ba)KHEWIller COCTaB/ISIIOLeNn
eCTeCTBeHHO-HayYHOU KapTHUHbI MHpPA, B OCHOBe KOTODOMW Jie)kaT K/IHoueBbie
NMOHsSTUs, (PyHJaMeHTalbHble 3aKOHbI U TEOPUM XUMUH, OCBOEHUE sI3blKa HayKH,
yCBOeHHe Y TIOHUMaHUe CYIITHOCTH AOCTYITHbIX 0000111eHr I MUPOBO33DEeHYeCKOT0
XapakTepa, 03HaKOMJIeHHe C UCTOpHel WX pa3BUTHS U CTaHOB/IEHUS;



e (QopmupoBaHHe U pa3BUTHe TIPeJCTABJI€HHWN O HayYHbIX MeTOZaX TI03HaHUs
BeI[eCTB M XUMUUECKHX Ppeakluid, HeoOXoJuMbIX s mpruoOpeTeHUs yMeHUH
OPUEHTUPOBAThCS B MUPE BEIIeCTB U XUMHUUEeCKUX SIBJIeHHH, UMEIOIUX MeCTO B
TIpUpO/e, B TIPAKTUUYEeCKOMN U TTOBCeJHEBHOM >KW3HHU;

e pa3BUTHe YMeHUU U CIIOCOOOB JesTe/IbHOCTH, CBSI3aHHBIX C HaOMOfieHueM U
00BbsICHeEHHEM XMMHUYECKOT0 3KCIeprMeHTa, COO/oeHrneM MmpaBuil 6e30macHOro
oOpallleHus C BellleCTBaMH.

Hapsiny c 3TuM, copepkaresibHasi XapaKTepHUCTHKa IieJiell M 3afjau W3ydeHusi
npegMeTa B TIpOrpaMMe I0 XMMHHM yTOUHEHa M CKOPPEKTUPOBaHa B COOTBETCTBUM C
HOBBIMH TIpDUOpUTETAMH B CHCTeMe cpeAHero ob6iero o6pa3oBaHus. CerogHsi B
Tpero/laBaHUM XUMHU B OO/bIlIel CTerleHW OTAAETCS TpeArouTeHre TMpaKTHUYeCKOU
KOMIIOHEHTe CojiepXKaHusi 00yueHUs, OPUEHTHPOBAaHHOW Ha TO/TOTOBKY BBITYyCKHHUKA
obmieobpa3oBaTe/lbHOM  OpraHMW3al[dd, BJAZJEIOIET0 He HabOOpoM  3HaHUM, a
(byHKIMOHABHOM TPaMOTHOCTBbIO, TO €CTh CIOCcO0aMHM W YMEHHSMUA aKTHBHOTO
TOJTyYeHUsI 3HaHUW W MPUMEHEHUS] UX B peasbHOW JXU3HU [IJisi PellieHus MPaKTHUeCKUX
3ajau.

B CBSI3W C 3TUM TIpU U3yueHWU MpeaMeTa «XWMHs» AOMUHHMPYHOIee 3HaueHue
NpUoOpeTaroT Takue 1ieJid U 3a/lauk, Kak:

ajanTauys o0yuarommMxcsi K YCIOBHSIM /IMHAMHUYHO pa3BUBAIOIIEroCs MUPA,
¢dopmMHpOBaHre WHTE/UIEKTyalbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K camMo00pa30BaHUIoO,
COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY TIPUHSTHIO TPaMOTHBIX DeIlleHUM B KOHKDETHBIX
YKU3HEHHBIX CUTYal[UsiX, CBA3aHHBIX C BellleCTBAMU U UX TIPUMeHeHUeM;

dbopMupoBaHre y 00y4aroIUXCsl KIHUeBbIX HaBBIKOB (K/HOUEBBIX KOMITETEHLIUM),
MMEIMX YHUBepcajbHOe 3HaueHue [jisi Pa3/MuHBbIX BUZOB [1eSITeIbHOCTU: peLleHUs
nmpobsem, TIOMCKa, aHaauM3a MW 00paboTkKu wuHGopMalud, HeoOXOJUMBIX IS
npuoOpeTeHUsT OMbITa [IeSTeIbHOCTH, KOTOpas 3aHWMaeT Ba)KHOe MeCTO B I103HAaHUU
XMWY, a TaKXKe [Jisg OLEHKU C TO3WI[UH 5KOJIOTHYeCKOM 0e301acHOCTH XapakTepa
B/IVSIHYSL BEIleCTB M XUMHUECKHX TIPOLeCCOB Ha OpraHW3M uejioBeKa M TMPHUPOJHYIO
cpeay;

pa3BUTHE T[I03HaBaTe/lbHBIX WHTEPECOB, WHTE/JIEKTya/lbHBIX W  TBOPYECKHUX
criocobHocTeld 00y4JarolMXCsi: CIIOCOOHOCTA CaMOCTOSITe/IbHO TpUoOpeTaTh HOBBIE
3HaHWsS 10 XWUMWK B COOTBETCTBUM C >XU3HEHHBIMU TIOTPeOHOCTSIMM, WCII0J/Ib30BaTh
coBpeMeHHble WH(OpPMAI[MOHHbIE TEXHOJOTHUM [ TMOWCKA W aHajau3a yueOHOU W
HayYHO-TIOMY/ISIPHOM MH(POPMAIIMM XUMHUYEeCKOT'0 CO/Iep>KaHusI;

dopmMHpoBaHre W pa3BUTHe y OOYYaIOL[UXCS aCCOLMATHBHOTO W JIOTUYECKOTO
MBIIIEHUs], HaO/I0[aTe/IbHOCTH, COOpaHHOCTH, AaKKypaTHOCTHU, KOTOpble OCOOEHHO
HeoOXOAWMBI, B YaCTHOCTH, TP IUJITAHUPOBAaHWUM U TIPOBEAEHUM XUMUUYECKOTO
9KCTIepPUMEHTa;



BOCTITaHUe y 0OydJaromuxcs yoexx1éHHOCTU B TYMaHHUCTHUUeCKON HallpaB/IeHHOCTU
XUMUM, €€ Ba)KHOM PpOMM B pellleHuH T1/100aqbHBIX TMpo0eM palroHaJIbHOTO
TIPUPOJIOTIONBL30BaHUsI, TIOTIO/THEHUSI  JHEpreTUYeCcKWX PecypcoB U  COXpaHeHUs
TIPUPOTHOTO PaBHOBECHS, OCO3HaHUS HeoOXoAUMOCTH Oepe>KHOTO OTHOIIEHHUSI K
NpUpoJle W CBOEMY 3/I0POBbIO, a TakKKe TIPUOOpeTeHHsl OIbITa WCIO0Ib30BaHUS
TOJ/TyUeHHBIX 3HAHWM [/Is1 TIPUHSATHS TPAMOTHBIX DellleHUM B CUTYyalUsiX, CBSI3aHHBIX C
XUMUUYECKUMU SIBIEHUSIMHU.

B yuebHOM TutaHe cpezHero o0Oiero obpa3oBaHusi INpeaMeT «XWMHsS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeAMeTHOH o6actu «EcTecTBeHHO-HayUHbIe TIPeIMEThD».

OO011jee yMC/I0 YacoOB, OTBEJEHHBIX [Ji U3yueHUs] XUMHUMU, Ha 0a30BOM ypOBHe
cpenHero obiero obpa3soBaHusi, cocTaB/sieT 68 uacoB: B 10 kmacce — 34 vaca (1 yac B
Heziennr0), B 11 kiacce — 34 yaca (1 yac B Hefiesto).

COJAEPXKAHUE OBYUEHUSA
10 K/TACC
OPI'AHNYECKASA XNMUSA

TeopeTnyeckye 0CHOBBI OPraHMUYeCKON XMMHHU

[IpegMeT oOpraHMYeCKOW XWUMHUU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAauyeHHe B
TOJTyUeHHX HOBBIX BeIeCTB W MaTepuasoB. Teopus CTPOEHUS] OpraHWYeCKUX
coeguHeHnd A. M. ByTniepoBa, eé OCHOBHble MOJIO)KeHUs. CTPyKTypHble (hOPMYJIbI
OpraHuveckux BellecTB. ['omonorusi, usomepus. XvMUueckasi CBsI3b B OpPraHAYeCKHUX
COeIMHEHUSIX — OJIMHAPHbIE U KPATHbIE CBSI3U.

[lpencraBneHvie o0 Kiaaccu(UKalMM OpraHAYecKWx BellecTB. HomeHkaTypa
OpraHUYecKuXx COeJIMHeHWM (ChCTeMaThuyeckas) U TpPUBHUA/IbHble Ha3BaHUSI Ba)KHEMILINX
Tpe/iCTaBUTe/Ier K/1aCCOB OpraHUYeCKHX BelecTB.

OKCIepUMeHTa/lbHble ~ METOAbl U3y4YeHUsi Bel[eCTB M WX M[peBpalleHuM:
03HaKOMJIeHHe C oOpas3ljaMu OpraHWYeCcKUX BelleCTB M MaTephajaMu Ha MX OCHOBeE,
MO/leTMpOBaHue  MOJIeKyJl OpraHM4eCKMX BellecTB, HaO/oJeHrue U OIMcaHue
JIeMOHCTPALIMOHHBIX OIBITOB I10 TIPEBPALLleHUI0 OPraHMYeCKUX BelecTB IIPU HarpeBaHWU
(naBneHue, oOyTIMBaHUE U TOPEHUE).

Yraesogopoabt

AJKaHBI: COCTaB U CTPOEHHWE, FOMOJIOTUYECKUN psifi. MeTaH U 3TaH — MpoCTeuLe
TNpe/ICTaBUTENN ajKaHOB: (PU3MYeCcKre ¥ XUMHUUeCKHe CBOMCTBA (peakLuM 3aMeLleHusl U
TOpPEeHUsi), HaXOXJeHre B MPUPOJe, MOoJlydyeHue U IPpUMeHeHHe.

AJIKeHBI: COCTaB W CTPOEHWEe, TOMOJIOTMYECKHM psAf. OTWIeH W MpPONWIeH —
MpOCTeHIIe MpeJCTaBUTeM aJKeHOB: (U3MYecKrue U XMMUYeCcKre CBOWMCTBA (peakLyu



TU/IPUPOBaHMs, TaJOTeHUPOBaHWsA, TUJparalid, OKUCJIeHWs U II0JIMMepHr3alivn),
II0JIyYeHUe U IpYMeHeHNe.

Ankaguenbl: Oyrtaguen-1,3 u meTwi0yTazueH-1,3: CTpoeHWe, BaKHeHIIMe
XUMUYEeCKrMe CBOMCTBAa (peakuus mnoauMmepusauuu). IlosyyeHne CHUHTETHUUECKOro
Kay4yyKa U pe3uHBbl.

ANKUHBI: COCTaB U OCODEHHOCTH CTPOEHUs], TOMOJIOTUYECKUN psif. ALleTuleH —
MPOCTEUIINI TpeCTaBUTE/Ib AJIKUHOB: COCTaB, CTPOeHUWe, (hU3MYeCcKue U XUMUYecKre
CBOMCTBa (peakuuu TWMJPUPOBaHWsA, TaJOrTeHUPOBaHWs, THWJApaTaly, TOpeHus),
II0JIyYeHHue U NpUMeHeHHe.

Apensbl. beH3on: cocras, cTpoeHue, pusryecKkue U XMMUUeCKre CBOMCTBA (peakLiuu
raJioreHUpOBaHMs W HUTPOBaHUS), TMOAyuyeHWe U mnpuMmeHeHuwe. Tosayon: cocmas,
cmpoeHue, c¢usuueckue U Xxumuueckue ceolicmea (peakyuu 2a/n02eHUPOBAHUS U
HUMPOBAHUs1), Nojay4YeHue u npumeHeHue. TOKCUUHOCTb apeHOB. ['eHeTMyecKasi CBS3b
MeXZy yrjIeBOZ0pO/iaMH, IPUHAZJIeKAMMU K Pa3/IMYHbIM KJ/laCCaM.

[IpupojHble UCTOUHUKH YT/1eBOAOPOAOB. [IpMpo/HbIM ra3 v MOMyTHblEe He(TsHbIe
ra3bl. HedTh 1 eé mpoucxosxaenre. CriocoObl repepaboTku HepTU: MeperoHka, KPeKUHT
(TepMHUeCKUM, KaTaIUTU4YeCKui), mnuponu3. [IpoaykTel TmiepepaboTku HedhTH, HUX
NprvMeHeHWe B TPOMBILIZIEHHOCTH U B ObITy. KaMmeHHbI yrosb W TPOAYKTHI €ro
repepaboTKU.

OKClepYMeHTa/IbHble  MEeTOJbl M3y4YeHMsl BeleCTB W WX [peBpalleHui:
03HaKomJieHHe C obpasljamMy I1acTMacC, KayuyykoB U pe3uHbl, Koynekiyu «Hedtb» u
«Yro/b», MOJE/NIUpPOBaHVe MOJIeKYy/]l YIJIeBOJOPOAOB U  TajlOreHONpPOU3BOJHBIX,
NpoBe/ieHe MpaKTUYeCckoi paboThl: Mo/IyueHre 3TUieHa U W3y4yeHre ero CBOMCTB.

PacuéTHbie 3aaum.

BbluncieHust 110 ypaBHEHUIO XMUMHYeCKOW peakiuu (Macchl, 00béMa, KOM4yecTBa
MCXOJHOTO BellleCTBa WM TIPOAYKTa peakluu II0 U3BeCTHbIM Macce, 00BEMY,
KOJTMYECTBY OJHOI0 U3 UCXOZHBIX BELIECTB WU IMPOJYKTOB PEAKLIUHN).

Kucnopojcoaepxaigye opraHuyeckye coeJuHeHUs

[TpesenbHble OAHOATOMHBIE CITUPTHI. MeTaHO/ M 3TaHOJI: CTPOeHUe, pU3ndeckue 1
XUMUYeCKre CBOMCTBA (peaklUyd C aKTUBHBIMM MeTa/ulaM{, IaJloreHOBOJOpPOZaMH,
ropeHue), npumeHeHue. BoJopoaHble CBSI3M MeXJy MOJIeKyJaMyd COUPTOB. [elicTBhe
MeTaHOJIa ¥ 3TaHOJIa Ha OPraHU3M YesIOBeKa.

MHoroatomHble COMPTHL. DTUIEHIJIMKO/b W TJIMLEPUH: CTpOeHue, (pu3nueckue U
XUMHUUeCKHe CBOWCTBA (B3aMMOJEWCTBHE CO Le/I0YHBIMU MeTa/ulaM{, KadyeCTBEeHHas!
peaklysi Ha MHOrOaTOMHbIe CIUPTHI). [elicTBUe Ha opraHusM yesioBeka. [IpumMeHeHue
[JIMLIepYHA U STUJIEHTJTUKOJIS.

deHOM: CTpOeHHEe MOJIEKYJIbl, (PU3NUYeCKre U XMMUUeCKWe CBOMCTBA. TOKCUYHOCTB
deHona. [TpumeHeHue deHoa.




Anbaerubl U kemoHbl. Popmainbierus, aleTasnbleri/: CTpoeHue, pusnueckue u
XUMUYEeCKHe CBOWCTBa (peakUMd OKHUC/IeHUS] W BOCCTAHOBJIEHHUs], KayeCTBEHHbIE
peakiium), rojiydeHue U IpuMeHeHue.

OZHOOCHOBHBIE TIpeJie/ibHble KapOOHOBBIe KHC/IOTHI. MypaBbHHAsi U YKCyCHas
KHC/IOTBI: CTPOeHuUe, (hr3nuecKre U XUMAYeCKre CBOMCTBA (CBOMCTBA, 001I1e /i Kjiacca
KUCJIOT, peakuusi 3STepuduKaluM), MoayueHHWe U mnpuMeHeHwe. (CreapuHOBasi U
0JIEMHOBAs1 KUCJIOThI KaK TIPe/ICTaBUTe/N BBICIINX KapOOHOBBIX KUC/IOT. Mbljla KaK COJA
BBICIIIMX KapOOHOBBIX KUC/IOT, X MOIOIIIee ZIeCTBUE.

CnoyxHbie 3(GUphl KaK TIPOM3BOJHBbIe KAapOOHOBBIX KUCJIOT. ['MIPO/M3 CIIOMKHBIX
3¢upoB. XKupsl. ['uponus xxupoB. [IpumeHeHue xupoB. buosioruueckasi po/ib XKMPOB.

YrnieBoabl: cocTaB, KjaaccuduKalyds YrjieBoJoB (MOHO-, AU- W MOJHMCAXapu/bl).
['/Ir0K03a — MPOCTeUIIMK MOHOCaXapy/l: 0COOeHHOCTU CTPOEHUsI MOJIEKYJIbI, (hHU3UUeCcKHre
¥ XMMMYeCKHe CBOMCTBa (B3auMojelcTBUe C ruapokcugoMm wmeau(Il), okucieHue
aMMHauHBIM pacTBopoM okcuzia cepebpa(l), BoccraHoB/eHue, Opo)keHHe TJIFOKO3bI),
Haxo)K/ieHHWe B TIpUpO/ie, TIpuMeHeHue, Ouosiormueckasi posib. @orocuHTe3. dpykTo3a
KaK M30Mep T/THOKO3bI.

Kpaxman u neitono3a Kak NpupojHble MoauMepbl. CTpoeHHWe Kpaxmana U
Le/UTr0103bl. DU3KMUecKre U XMMUYeCcKre CBOMCTBA Kpaxmasa (TMApOo/n3, KauyeCcTBeHHast
peaxiusi C UO/I0M).

OKCrepuMeHTa/IbHble MEeTO/Ibl U3yUeHHs BeIeCTB U UX TpeBpallleHUi: TpoBe/ieHue,
HabO/Mo/leHe ¥ OMucaHWe  /IeMOHCTPAI[MOHHBIX  OTBITOB: TOpeHWe  CITHMPTOB,
KaueCTBeHHble peakl[Md OJHOAaTOMHBIX CIOUPTOB (OKWC/AEHWEe STaHO/Ja OKCUAOM
mMeu(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOJEHCTBUE TJIMIIepUHA C TUPOKCHU0M
meau(Il)), anbaerngoB (OKHC/IeHWE aMMHAYHBIM pacTBOpoM okcuja cepebpa(l) u
rugpokcuaom  Meau(ll), B3aumopelcTBMe Kpaxmasa C  WOJIOM), [POBeJeHUe
MTPAKTUUYECKOH pabOThI: CBOMCTBA paCcTBOPA YKCYCHOM KHC/IOTHI.

PacuéTtHble 3a7auu.

BbruncieHus 10 ypaBHEHUIO XMMHUYECKOW peakiuy (Macchl, 06béMa, KomruecTBa
WCXOAHOTO BeIlecTBa WM TIPOJyKTa peaklMd TI0 M3BEeCTHBIM Macce, OO0bEMY,
KOJIMYECTBY OZJHOTO M3 UCXOJHBIX BEIeCTB WY NPOAYKTOB PEaKLIVH).

A30TcoiepyKalljie OpraHuuecKrie CoeJuHeHUs.

AMUWHOKHUC/IOTBI KakK aM(OTepHble OpraHuuveckyde coefuHeHus. Pusnueckue u
XMMHUEeCKre CBOKWCTBAa aMUHOKMUC/IOT (Ha MpuUMepe rvlyHAa). buonornyeckoe 3HaueHue
aMUHOKMCOT. [lenTuapl.

besiku Kak TIpUpO/IHble  BBLICOKOMOJIEKYJ/ISIDHbIe — cOoeiuHeHus. IllepBuuHasd,
BTOpWYHAsl ¥ TPeTHWYHAasl CTPYKTypa Oe/KoB. XUMHUUeCcKHe CBOMCTBA OeKOB: TH/IPOJIU3,
JeHaTypalys, KaueCTBeHHbIe PeaKIuK Ha OeJTKu.



OKcIiepuMeHTaIbHbIe MeTO/IbI M3yUeHUs Bell[eCTB U UX TpeBpallleHri: Hab/ojeHue
W ONHCaHUE [IeMOHCTDAI[MOHHBIX OMBITOB: JeHaTypalus OelKOB TIpU HarpeBaHWH,
L[BETHbIE Peakiuu OesKoB.

BbICOKOMOJIEKY/IAPHbIE COeANHEeHHS

OcHOBHbIe TIOHSTUS XWUMHWU BBICOKOMOJIEKY/ISIPDHBIX COeAWHEHW: MOHOMep,
MOJIMMep, CTPYKTYPHOe 3B€HO, CTereHb MoJIMMepr3aliiy, CPe/IHss MOJIeKY IsipHasi Macca.
OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COeJUHEHUN — TIOJIMMepU3alius U
TIOJTMKOH/IeHCaL[Hsl.

OKcriepuMeHTa/lbHble  METO/[bI  U3y4UeHWs BeIecTB W WX I[IpeBpalljeHui:
O3HaKoM/ieHHe C oOpa3laMu TIPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
KayuyKOB.

MesKripeJMeTHBIE CBSI3U.

Peasii3aiiyusi MeXXITPeJMETHBLIX CBsi3el TPYU W3yUYeHWM OpraHWueckou xvumuu B 10
K/lacCe OCYIIECTB/ISIeTCS 4epe3 HCIO/b30BaHWE KakK OOIUX eCTeCTBeHHO-HayUHbBIX
TOHATUM, TaK W TIOHATHM, SIB/SIOIMIMXCS CHCTEMHBIMUA JJI1 OT/eIbHBIX ITPeIMETOB
ecTeCTBeHHO-HayuHOr0 I[UK/Ia.

OO0111e ecTeCTBeHHO-HayUHbIe IOHATHS: IBJieHWe, HayuHbIN (DaKT, TUTIOTe3a, 3aK0H,
TEOpHsl, aHa/Iu3, CHUHTe3, KjacCH(UKalys, MepUOAMYHOCTb, HaOJIIOZieHne, U3MepeHue,
5KCIIEPUMEHT, MO/Ie/TMPOBaHUe.

du3uka: mMarepus, SHePrusi, Macca, aTOM, JIeKTPOH, MOJIeKy/a, JHepreTuuecKuit
YPOBEHb, BEIECTBO, Tel0, O0BEM, arperaTHoe COCTOSIHME BeIeCTBa, (Gu3NuUecKue
Be/TMYMHBI U €ZIMHULIBI UX U3MEePEeHHsl.

buonorus: knetka, opraHusM, Ouocdepa, 00OMeH BeIlleCTB B OpraHu3Me,
doTocuHTe3, OHOIOrMUeCKH aKTUBHBIE BelljecTBa (OeKu, yriaeBo/bl, >KUpbI, (hepMeHThI).

leorpadusi: MuHepasbl, TOPHBbIE TIOPOABI, II0JIe3HbIe HCKOTIaeMble, TOIIUBO,
PeCypChl.

TexHonoryst: THIIEBbIe TPOAYKTHI, OCHOBBI paljMOHA/JILHOTO TMUTAHUS, MOFOIIHe
Cpe/CTBa, JIeKapCTBeHHbIe U KOCMeTHUeCKHe TiperapaThl, MaTepHasibl U3 UCKYCCTBEHHbBIX
Y CUHTEeTUYEeCKUX BOJIOKOH.

11 KJIACC
OBIIIAA N HEOPTTAHUYECKASA XNMUSA

TeopernuecKkue 0CHOBbI XMMHH

XuMHUueckuii 31eMeHT. AToMm. §1po aToMa, M30TOMbI. DJIeKTPOHHasi 000/0YKa.
OHepreTuueckrde YPOBHH, TMOAypPOBHU. ATOMHble opOuTamu, S-, p-, d- 3/€MeHTHI.
OcobeHHOCTH pacripe/ie/ieHUsI 37IeKTPOHOB 110 0pOuTassiM B aTOMax 3/1eMEHTOB IePBbIX
YeTbIPEX MEePUOIOB. DJIEKTPOHHAs1 KOH(UTypaLsi aTOMOB.



[Teproamueckuit 3aKoH U [leprogrueckasi cucTeMa XMMHAUYeCKUX 31emeHTOB [. U.
MenpeneeBa. CBsi3b MePUOAMYECKOTO 3aKOHA U [leproandeckor CUCTEMBbI XUMHUYECKUX
snemeHToB [I. WM. MeHaeneeBa C COBPEMEHHOM TeOpWeM CTPOEHHS aTOMOB.
3aKOHOMEpPHOCTU HW3MEHEHHsI CBOMCTB XMMHUUECKHMX 3/IEMEHTOB M 00pa3yeMbIX HMH
TPOCTBIX W CJIOXKHBIX BeleCTB TI0 TPyMIiaM W Mnepruojam. 3HaueHue IepUuoauyecKkoro
3aKOHa B Pa3BUTHUU HayKHU.

CtpoeHue BelljecTBa. XUMHUUeCKasi CBSI3b. BU/IbI XUMUUeCKOU CBsI3U (KOBaJieHTHast
HeroJIipHasi U TIOJIIpHasi, WOHHAs, MeTa/uiiyeckas). MexaHu3mbl 006pa3oBaHUs
KOBaJIeHTHOM XMMHYeCKOW CBsi3u (0OMeHHBIN M OHOPHO-aKIIeNTOpHLIN). BomopogHas
CBs13b. BajleHTHOCTB. D/IEKTPOOTPULIATe/IbHOCTh. CTerneHb OKUC/IeHUsA. VIOHbI: KaTUOHbI U
AHHOHBI.

BemjectBa MO/IEKYJ/IAPDHOTO M HEMOJIEKYJ/ISIDHOTO CTPOEHMSl. 3aKOH ITOCTOSIHCTBA
CcOCTaBa BellleCcTBa. THIbl KPUCTA/NIMUECKUX PELIETOK. 3aBUCHMMOCTb CBOMCTBA BeIleCTB
OT TUIIA KPUCTA/IJIMUECKOHN PEeLIETKY.

[TonsiTHe 0 gucnepcHbIX cucTemMax. VICTUHHBIE U KOJIJIOUAHBIE PaCTBOPbL. MaccoBast
[l0J151 BelljeCcTBa B pacTBOpe.

Knaccudukaliys HeopraHhueCKuX coeavHeHu. HoMeHKnaTypa HeopraHW4yeCcKHX
BelecTB. ['eHeTWyeckKass CBfI3b HEOpPraHMYeCKUX BeleCTB, M[PUHAAJ/IeXalUuX K
pa3/IMYHbIM KJIaCCaM.

Xumudeckas peakuys. Knaccudukarusi XuMAueCKUX peakliiii B HeOPraHU4eckou U
OpraHMYecKoM XUMUM. 3aKOH COXPAaHEHWs MacChl BeIleCTB, 3aKOH COXpaHEeHUs U
TipeBpallleHrs] SHePruu TPU XUMUYECKUX peakLusX.

CKOpOCTb peakiuu, eé 3aBUCUMOCTb OT pa3/uuHbIX (akTopoB. OOpaTUMbie
peakiuu. XrMuuyeckoe paBHOBecue. DakToOphbl, BAUSIOLIME HA COCTOSTHAE XUMUUECKOro
paBHOBecus. [Ipunuun Jle [latense.

OnekTposuTHueckass auccoruanusi. CuabHble U Cabble 3mekTpoiuThl. Cpena
BO/JJHBIX PaCTBOPOB BeIlleCTB: KKC/asi, HelTpabHasi, lje/I0UHasl.

OKUC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE PeaKL[UU.

OKCIlepUMeHTa/lbHble  MeTO/Jbl W3y4YeHWs BeljeCTB U WX [peBpallleHui:
neMoHCTpauys Tabmuiy «[leproanueckasi cucTeMa XWUMHUYeCKHX 3ieMmeHTtoB /1. U.
MeHnzieneeBa», u3yueHue Mojiesieli KpUCTa/uIMueCKUX PeliéToK, HabmoieHre U orvcaHye
JeMOHCTPALIMOHHBIX W 1ab0paTOpHBIX OMBITOB (pa3/io’keHHe TepPOKCHa BOZOpOJia B
TIPUCYTCTBUU KaTaju3aTopa, Orpejie/ieHde Cpefibl PacTBOPOB BelleCTB C ITIOMOILbIO
YHUBEpCAIbHOI0 MHAWKATOpa, Peaki[id MOHHOr0 OOMeHa), MpOoBeZieHHe MPaKTHYeCKOU
paboThl «BirsHYe pa3uuHbIX (haKTOPOB Ha CKOPOCTh XUMHUUECKOUW peaKIvm».

PacuéTHbie 3aaum.

PacuéTbl Mo ypaBHeHUSIM XMMHWUECKUX peaklui, B TOM UKC/ie TEPMOXUMUUECKUEe
pPacyéThl, PaCYéThI C UCII0J/Ib30BaHMEM TOHATUS «MaCcCoBasi [10Jis1 BeleCTBa».

Heoprannueckas xumus



Hemetannbl. [lonoxenue HemeTa/uioB B [lepuofmueckor cucTteMe XUMHUYECKHUX
37ieMeHTOB /1. V. MeHzie/leeBa 1 0COO@HHOCTH CTPOeHUsI aTOMOB. du3nueckre CBOMCTBA
HeMeTa//IOB. AJUIOTpONusi HeMeTa//IOB (Ha TpHMepe KUC/IOpOAa, cepkwl, docdopa u
yrJjieposa).

XUMHUeCKre CBOWCTBA Ba)KHEWIIIUX HeMeTa/yloB (rajJoreHoB, Cephl, a3oTa,
docdopa, yriepojia U KpeMHUs]) U UX COeJWHEHUM (OKCHU/IOB, KUC/IOPO/COJep Kallux
KUCJIOT, BOJOPO/JHBIX COeIMHEHUH ).

[IprMeHeHMe Ba)KHEUIIIMX HEMETA/VIOB U UX COeUHEHUM.

Mertannel. IlonoxeHve ™eta/uioB B Ilepuoanueckor CUCTeMe XUMHUYECKUX
3sieMeHTOB /1. V. MenzeneeBa. OcoOO@HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000/I0UeK aTOMOB
MeTa/uioB.  O6mume  ¢gusuueckre  cBoiictBa  MeTasinioB.  CIrulaBbl  MeTasljiOB.
DeKTPOXUMHUUECKUM Psifi HallPSDKEeHUHA MeTaslioB.

XUMHUeCcKre CBOKMCTBA Ba)KHEMIIIMX MeTasjioB (HaTpuM, Kajui, Kaabliuk, MarHuHy,
a/IFOMUHMM, ITUHK, XPOM, >KeJjie30, Me/ib) U UX COe/JUHEeHU.

O61ue criocobbl mosryueHyst MetasinoB. [IprMeHeHYe MeTasIOB B ObITY U TeXHUKE.

OKCrepuMeHTa/IbHble METO/Ibl M3yUeHUs Bell[eCTB M UX MpeBpallleHul: U3ydyeHue
KO/UTeKIIuH  «MeTa/ibl W CIUIaBbl»,  0OOpaslloB ~ HEMeTas/uIOB,  peIlleHue
SKCTIepUMeHTalbHbIX  3a/lay, HaO/o/leHe U OMHCaHWe JeMOHCTPALMOHHBIX U
nabopaTOpHBIX OMbITOB (B3aUMO/IEMCTBHE THAPOKCH/IA aTIOMUHHS C paCTBOPAMM KUC/IOT
Y 111e/I0Ueil, KaueCTBeHHbIE PeakKi[My Ha KaTUOHbI MEeTaJl/IOB).

PacuéTHbie 3agaun.

PacuéTbl Maccel BeljecTBa WM 00BEMa ra3oB IO W3BECTHOMY KOJHUYECTBY
Bell[eCTBa, Macce WM 00BEMY OFHOTO M3 YUYaCTBYIOI[UX B peakKiUM Bell[eCTB, PaCUEThI
Macchl (06bEMa, KO/IMUeCTBa BeIeCTBA) TMPOAYKTOB PeakI[dH, eC/id OJHO W3 BeleCTB
VMeeT MPUMEeCH.

XUMMA U )KU3Hb

Ponb xumuu B o0ecrieueHUM SKOJIOTUUECKOW, SHEPreTUUeCcKod U MHILeBOU
6e301acHOCTH, Pa3BUTHHM MeJUIMHBL. [IoHATHE 0 HayUHBIX METO/jaX MO3HAHHUS BEIeCTB
Y XMMHYEeCKUX peaKLUu.

[TpencraBneHuss 06 OOIMX HAyUHBIX MPUHLMIIAX TIPOMBIILIEHHOTO TI0/yUeHus
Ba)KHEMIIINX BelLeCTB.

UesioBeK B MHpe BeIlleCTB U MaTepPUasOB: BaKHEUIIIMEe CTPOUTE/IbHbIE MaTepHaJibl,
KOHCTPYKLIMOHHbIE ~ MaTrepuasbl, KpacKu, CTeK/J0, KepaMHKa, Marepuanbl s
3/IeKTPOHMKH, HAHOMAaTepHaJibl, OpraHuuecKre U MUHepasbHbie y100peHus.

XvMusi U 3[0pOBbe 4UejlOBeKa: TIpaBWa UCIOJ/Ib30BaHUSI JIeKapCTBEHHBIX
TperiapaToB, TipaBWia 0e30IacHOr0 WCIIO/Ib30BAHUS IIperiapaToB OBITOBOM XWUMHH B
TOBCEeJHeBHOM >KH3HHU.

MesxripeiMeTHbIE CBSI3U.



Peanu3anivisi MeXXIIpeMETHBIX CBS3€H MpU H3yueHUH OOIell M HeopraHuuecKou
xuMuM B 11 Kjlacce OCyIIeCTB/ISIETCS uepe3 MCIO/b30BaHUe KakK OOIIMX eCcTeCcTBeHHO-
Hay4HbIX TIOHSITUM, TaK W TIOHATUM, SB/SIOIIUXCS CUCTEMHBIMUA [JIs1 OT/Ie/TbHbIX
rpeJiMeTOB €CTeCTBEHHO-HAyYHOT0 1[UKJIA.

OOb11re ecTeCTBeHHO-HayUHbIe TIOHSITHS: HayUHbIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHa/iu3, CUHTe3, KjaaccuduKalys, TMepuoJUYHOCTb, HaO/MofeHne, SKCIIepUMEHT,
MO/Ie/IMPOBaHKue, U3MepeHUe, sIBIIeHHe.

du3uKa: Marepus, SHEpPrusi, macca, aTtOM, 3JIeKTPOH, TPOTOH, HEWUTPOH, WOH,
M30TOM, PaJIM0aKTUBHOCTb, MOJEKYyJ/a, SHepreTUueckKuii ypOBeHb, BeIlleCTBO, TeJo,
00BEM, arperaTHoe COCTOsIHME BelllecTBa, (GuU3UUeCKrWe BeJUYMHBI U eJUHUIBI UX
M3MepeHus, CKOPOCTb.

Bbuonorus: KneTka, opraHu3M, 3KOCHCTeMa, Orocdepa, Makpo- U MUKPO3JIEMEHTHI,
BHUTaMHHbBI, 00MeH BeIleCTB B OpraHu3Me.

[leorpadusi: MuHepasnbl, TOpHble TMOPOAbI, TI0JiIe3Hble KCKOMaemble, TOIJIUBO,
pecypchl.

TexHo/Orusl: XUMHUUECKasi TIPOMBILLIEHHOCTb, MeTa/UIyprus, MPOU3BO/CTBO
CTPOUTE/IbHBIX ~ MaTepuajioB,  CeIbCKOXO3SIICTBEHHOE  TMPOM3BO/ICTBO,  ITHIIeBast
TIPOMBIIIEHHOCTD, (dapmareBTHYECKas MPOMBILIIEHHOCTD, TIPOU3BO/ICTBO
KOCMEeTMYeCKUX  TIperapaToB, TMPOU3BOJCTBO  KOHCTPYKIJMOHHBIX  MaTepUasioB,
3J1eKTPOHHAsI TIPOMBILLIEHHOCTb, HAHOTEXHOJ/IOTHU.

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TTPOI'PAMMEBI I[10 XMW HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IBTATDI

@®I'OC COO ycraHaBIMBaeT TpebOOBaHUS K pe3y/IbTaTaM 0CBOeHHsT 00yJaromyuMucs
mporpaMM cpefHero o0iiero o0Opa3oBaHus (JIMYHOCTHBIM, MeTalpeJMeTHbIM U
npegMeTHbIM). HayuHO-MeTOJWYecKOW OCHOBOWM /i1  pa3pabOTKU  TUIaHHPYeMBbIX
pe3y/IbTaTOB OCBOEHHsI MPOrpaMM CpejiHero o0Iero oOpa3oBaHUs SB/ISIETCS CUCTEMHO-
JesATe/IbHOCTHBIN MOAXO/.

B COOTBeTCTBMM C CUCTEMHO-/|eAITeJTbHOCTHbIM TOAXOAOM B  CTPYKType
JTMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHUS TpeiMeTa «XWMHS» Ha YPOBHE CpelHero o0iiero
oOpa3oBaHus BblJie/IeHbl CIe/IyIolre COCTAB/ISIOIIHE:

OCO3HaHWEe OOYYAIIIMMHUCA POCCHUMCKOW TPa)KJAaHCKOM  HWAEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH M CaMOOIIpe/ie/IeHHI0;

Ha/IMuMe MOTUBALMU K 00yUeHHIo;



1[e/IeHaripaB/ieHHOe pa3BUTHe BHYTPeHHUX YOeXAeHH{ JIMYHOCTH Ha OCHOBE
K/TFOUeBBIX [IeHHOCTeH ¥ NCTOPUUYECKUX TPaAULIUA 0a30BOl HayKH XUMHH;

TOTOBHOCTh W  CIOCOOHOCTH O0OydYarol[uxcsi PYKOBOJICTBOBATbCSI B CBOei
J1esITeNIbHOCTUA LJEHHOCTHO-CMBIC/IOBBIMM YCTaHOBKaMU, MPUCYIIIUMU L[eJIOCTHOM CUCTEMe
XUMHUYECKOro obpa3oBaHus;

Ha/IMuKMe MPaBOCO3HAHUS SKOJIOTMUeCKOM Ky/IbTYphI U CITOCOOHOCTH CTaBUTD Lie/IN U
CTPOUTH >KU3HEHHbIE T/IaHBbl.

JIMYHOCTHBIE pe3y/ibTaTbl OCBOEHUS TIpeiMeTa «XHUMUsI» JOCTUTalOTCS B €/[UHCTBE
yueOHOW U BOCITMTATEe/NbHOM [esSTeJlbHOCTY B COOTBETCTBHUM C TYMaHHUCTHUECKUMU,
COLIMOKY/IbTYPHBIMU, [yXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMU M HjiealaMu POCCUMCKOTO
rpak/laHCKOro 00111ecTBa, MPUHATHIMA B 0011[eCTBe HOpMaMH M MpaBU/iaMU TI0OBeJ|eHUs,
CIMOCOOCTBYIOIIUMU  TIPOLIeCCAM  CAMOTIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO
CTaHOB/IEHUS IMYHOCTH 00YyUaroIUuXCsl.

JInyHOCTHBIE ~ pe3y/bTaTbl  OCBOEHMs  mpegMeTa  «XUMMS»  OTPakaroT
c(hOpMUPOBAaHHOCTb ~ ONbITa TO3HABaTe/lbHOM W  MPAKTAUYeCKOW  /lesSTeIbHOCTH
00yuJaroIIMXCs TI0 pear3alvy IIPUHSATHIX B 001[eCTBe 1[eHHOCTel, B TOM UHC/ie B UaCTH:

1) rpakAaHCKOT0 BOCIIUTAHUSA:

0CO3HaHUSl O00YyYaroLUMHUCS CBOMX KOHCTUTYL[MOHHBIX TIpaB W 00s13aHHOCTeH,
YBa)KeHUsI K 3aKOHY Y TIPaBOIOPSIAKY;

TNIpe/ICTaBJ/IeHNs O COLMaIbHBIX HOPMax Y MpaBU/laX MEe>X/IMYHOCTHBIX OTHOILIIEHUU B
KOJIIEKTUBE;

TOTOBHOCTHM K COBMECTHOM TBODYECKOW [esTelbHOCTH TPH CO3JAHUU YueOHBIX
TIPOEKTOB, pellleHWM y4ueOHbIX W T03HaBaTeNbHBIX 3a7lad, BBIMIOJHEHUHA XUMHUECKUX
5KCIIePUMEHTOB;

CrIocOOHOCTH MOHUMAaTh W MIPUHUMATh MOTHBBI, HAMepPEeHUs, JIOTUKY U apTyMeHTbI
APYTUX TIPY aHa/ln3e pa3/MuHbIX BUJOB yueOHOM /lesiTeTbHOCTH;

2) NaTpUOTHYECKOr0 BOCTIUTAHMSA:

L[EHHOCTHOIO  OTHOIIEHUs] K HCTOPUYECKOMY M  HAyUYHOMY  Hac/Ie[uro
0TeueCTBeHHON XUMUU;

yBaKeHUsT K TMIpoliecCy TBopYecTBa B 00/laCTU TeOpUM W TIPAKTUUECKOTO
NpUMEHeHUs1 XMMWUM, OCO3HaHWSI TOrO, UTO J[JOCTW)KEHUsI HAayKuh eCThb pe3y/bTaT
[JIATE/IbHBIX HaOJII0/IeHNH, KPOMOT/IMBBIX 3KCIIePUMEeHTA/BHBIX TTOUCKOB, TTOCTOSTHHOTO
TPYy/la YUEHBIX U MPaKTHUKOB;

VMHTepeca U TO03HaBaTe/JbHbIX MOTHBOB B TMOJyUYeHWU W TIOC/IEYIOLEM aHaau3e
MH(OpMaLK O MepeioBbIX JOCTHKEHUSIX COBPEMEHHOM OTeUeCTBEHHON XUMUH;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMA:

HPABCTBEHHOI'0 CO3HAHUsI, STUYECKOT0 MOBe/IeHUS;



CrIoCOOHOCTU OL|eHWBATh CUTYallMH, CBS3aHHbIE C XUMWUYECKHMU SIBJIEHUSIMH, U
MIPUHUMAaTh OCO3HAHHbIE pellleHusi, OpDUEHTUPYSICh Ha MOpalbHO-HPaBCTBEHHbIE HOPMBbI U
1L|eHHOCTH;

rOTOBHOCTH OL|eHUBaTh CBOE TMOBeJeHHEe U TIOCTYNKK CBOMX TOBApHILeN C MO3ULUi
HPaABCTBEHHBIX U MPaBOBbIX HOPM U OCO3HaHWeE TMOC/e/ICTBUM 3TUX MOCTYITIKOB;

4) ¢popMupoBaHus Ky/IbTYPbI 310POBbSI:

TIOHUMaHUSI 1[eHHOCTeM 37I0pOBOro U Ge3oracHoro obpasa »KHU3HU, He0OXO0AUMOCTH
OTBETCTBEHHOTO0 OTHOIIeHHSI K COOCTBEHHOMY (U3UYeCKOMy U TICUXUUYeCKOMY
3/10pPOBbIO;

cobmogenns TipaBun  Ge3ormacHoro oOpalljeHusT € BelljeCTBaMU B OBITY,
MOBCEZJHEBHOM >KU3HU U B TPYZ0BOU JeITeNTbHOCTH;

TIOHUMAaHUsI L[eHHOCTH TIPaBWI WHUBUAYa/JbHOTO W KOJIJIEKTUBHOTO 0€30MacHOro
TOBe/IeHUs1 B CUTYyaLUsIX, YTPOXKAIOIIUX 3/I0POBbIO U XKU3HU JTHO/Iel;

OCO3HAHUSI TIOC/Te/CTBUNA U HENpUATHS BpPeJHBbIX TMpUBbIUeK (yroTpebsieHus
aJIKOT'0J11, HADKOTUKOB, KYpeHUs);

5) TPYAOBOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTU B yueOHO-MCC/IeloBaTeTbCKOU ZiesiTe/TbHOCTH,
00I1leCTBEHHO M0/Ie3HOM, TBOPUYECKOU U APYTHX BU/IAX JleATeTbHOCTH;

YCTAaHOBKM Ha aKTWBHOE yyacThe B pellleHWd MpPaKTUYecKWX 3ajjauy COLMaJbHOU
HarpaBJ/IEeHHOCTH (B paMKax CBOEro K/acca, IIKOJIbI);

MHTepeca K MpakTUYeCKOMYy W3yueHHI0 Mpodeccuii pa3/iiuHoro poja, B TOM Uuc/ie
Ha OCHOBe MPUMeHeHHs MpeJMETHBIX 3HAaHWUW 110 XUMUH;

yBa)keHUs K TPY[Ly, JFOASIM TPy/la U pe3y/bTaTtaM TPYAOBOi /1esATebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBbIOODY WH/MBHYa/JIbHOW TpaeKTOpPUU 0Opa3oBaHMs,
Oyayiieit mpodeccud U peanu3allid COOCTBEHHBIX >KU3HEHHBIX TIJIAHOB C YYETOM
JIMUYHOCTHBIX WHTEPecoB, CMOCOOHOCTeM K XWMWUW, WHTEpecoB W MOTpeOHOCTel
o0I111eCTBa;

6) 5K0/10rMYeCcKoro BOCIIUTAHUS:

9KOJIOTUYECKH 1[eiecO00pa3HOr0 OTHOLIEHUSI K TMpUPOJe, KaK WCTOUHHKY
CyLL[eCTBOBaHUS KM3HU Ha 3eMJie;

MOHMMaHWsl T100a/bHOTO  XapakTepa SKOJOTMUeCKWX TMpobsieM, BWSHUSA
5KOHOMUYECKHUX TIPOL[eCCOB Ha COCTOSTHUE MPUPOAHOM U COL[MaNbHOM Cpefibl;

0CO3HaHUSI HeOOXOAWMOCTH HCTIO/b30BaHUSl [JOCTWKEHUN XUMHUM [Jisl PellieHus
BOIIPOCOB PaLjMOHA/ILHOTO TIPUPO/00/Ib30BaHMUS;

aKTUBHOTO HETIPUSITUS [JeWCTBUM, TMPUHOCAIIUX BpeJ, OKpYy>Karolllel TPUPOHOU
cpefie, yMeHHsI TIPOTHO3MPOBAaTh HeOJAarompusATHbIE JKOJIOTHUECKHe TIOCIe|CTBUS
rpeJINpUHUMAaeMbIX IeMCTBUM U MpeJoTBpalaTh UX;

Ha/IMuus pa3BUTOr0 3KOJIOTMUECKOr0 MbILIEHUS], SKOJIOTUUECKON KY/bTYPhbl, OMbITa
JesITe/IbHOCTU 9KOJIOTUUeCKOM HarpaB/IeHHOCTH, YMeHHsI PYKOBO/CTBOBaTbCS UMM B



T03HaBaTe/IbHOM, KOMMYHHUKAaTHBHOM W COL[MA/IbHON TIPAKTHKE, CIIOCOOHOCTU U YMEeHUsI
aKTHUBHO MPOTHUBOCTOSITH U/e0JI0THH XeModobuy;

7) leHHOCTH Hay4YHOI0 M03HAHUA:

Cc(OpMUPOBaHHOCTH MUPOBO33PEHMUs], COOTBETCTBYIOI|Er0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU 1 00I1[eCTBeHHOMN TPaKTUKWY;

MOHUMaHUs CrieliMPUKA XUMUU KakK HayKd, OCO3HaHHUsI €€ pou B (POpPMUPOBaHUHU
paLlMOHA/IbHOTO HAyYHOT'O MBbIIJIEHUS, CO3/laHMK 1[eJIOCTHOTO TpefcTaBjieHus 00
OKpY>Kaloll[eM MHpe KakK O eJWHCTBe MPUPOJbl U Ye/IOBeKa, B MO3HAHWUU TIPUPOJHBIX
3aKOHOMEpPHOCTel 1 pellieH!H 1Mpob/ieM coXpaHeHUs IPUPOJHOTO PaBHOBECHS;

yOe)XIEHHOCTH B 0C000# 3HAUMMOCTH XUMUH JIJisi COBDEMEHHOM [IUBW/IM3ALIUU: B eé
IryMaHUCTUUECKON HarpaBAeHHOCTM U Ba)KHOM pOMM B CO3/jJaHUM HOBOM 0a3bl
MaTepuaJbHOW KYJIbTYPbI, pelleHUU TJI00a/lbHBIX TP0o0JieM YCTONUMBOTO pa3BUTHS
ye/I0BeUeCTBA — ChIPhEBOM, SHEPreTUUeCKOM, MMUIeBOM M SKOJIOrHUeCcKOr 0e301acHOCTH,
B pa3BUTUU MeAULIUHbI, 00ecrieyeHUU YCJIOBUM YCIMELIHOTO0 TPyZa W 3KOJOTHYeCKH
KOM(GbOPTHOM )KHU3HU Ka)KZ0ro ujieHa 00111ecTBa;

eCTeCTBEHHO-HAaYYHOU IPAMOTHOCTH: NMOHUMAHMUSl CYLIHOCTHM METOJOB TO3HaHW,
WCTIO/Tb3yeMBIX B €CTeCTBEHHBIX HayKax, CIIOCOOHOCTH WCIIOMb30BaTh I0/ydaeMble
3HaHUS [/1s1 aHa/u3a U OObsCHEHHs SIBJIeHWM OKPY’Karoll[ero MUpa U MPOUCXOJSAIINX B
HEM U3MeHeHWM, yMeHUs [leflaTb 0OOCHOBaHHbIE 3aK/IHOUeHUs] Ha OCHOBe HayUYHbIX
(hakTOB Y UMEIOIIUXCS JAaHHBIX C 11e/1bI0 TI0/TyUeHUs! I0CTOBEPHBIX BHIBO/IOB,;

CIIOCOOHOCTH CaMOCTOSITe/TbHO HCTIO/b30BaTh XUMHUUECKWe 3HAHUS [IJIs pellieHus
1po6sieM B peasibHbIX >KU3HEHHBIX CUTYaLUsX;

MHTEepeca K MO3HaHUIO U UCC/Iel0BATe/IbCKOU JesiTeNTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HerpepbIBHOMY 00pa30BaHUIO U caM00Opa30BaHMIo,
K aKTMBHOMY TIOJIyYeHWIO HOBBIX 3HAHWW MO XMMHUW B COOTBETCTBUM C >XW3HEHHbIMU
MOTpeOHOCTSIMU;

MHTepeca K OCOOEHHOCTAM TpyZa B pas3iduyHbIX cdepax TmpodeccuoHalIbHON
JesiTeNTIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

MertaripemMeTHbIe pe3y/ibTaTbl OCBOEHUsT yueOHOTo TipeAMeTa « XUMUsi» Ha YPOBHe
cpeaHero obiero obpa3oBaHus BK/TIOUAIOT:

3HAaUUMbIe IJIst dbopmupoBaHus MHPOBO33PEHUSs 00yUaroIUXCs
MEXIUCIUTIMHAPHBIE  (MEXXIIpeIMeTHbIe) OOIIeHayuYHble TIOHATHS, OTpaKarolre
1[e/IOCTHOCTh Hay4YHOUM KapTHHBI MMpa U CIelIU(PUKY METOJ0B TT03HAHMS, UCTIOIh3yeMbIX
B eCTeCTBEHHBbIX HayKaxX (MaTepus, BeI|eCTBO, SHEprus, siB/ieHWe, MPOLeCC, CUCTEMA,
Hay4HbIM (paKT, TIPUHLIMII, THUTIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEeOpHs, WCC/e/0OBaHue,
HabJ/TI0/IeHre, U3MepeHre, SKCIIePUMEHT U pyTHe);



yHUBepcanbHble yueOHbIe [felcTBUS (TI03HABaTe/ibHbIE, KOMMYHHUKATHBHEIE,
perynsTUBHBIE), oOecrieunBaroiye (GopmMupoBaHHe GYHKIMOHATBHOWM TPaMOTHOCTU U
coLManbHOM KOMIeTeHLIMA 00yJaroImxcs;

COCOOHOCTL  00YyUaIOIIMXCST WCIOMb30BaTh OCBOEHHbIE MEXXIUCLIUIITMHADHEIE,
MHPOBO33peHYecKre 3HaHUs U YHUBepCa/ibHble yueOHbIe /1eliCTBYS B TMO03HABAaTeTbHOU U
COL[MA/IbHOM TIPaKTHKe.

MerTanpeZiMeTHbIe pe3y/ibTaThl OTPA’KalOT OBJaZileHUe YHHUBepCalbHbIMU yUueOHbIMU
M03HaBaTe/IbHbIMU, KOMMYHUKAaTUBHBIMU U PETY/SITUBHBIMU IeCTBUSIMHU.

OBlafieHHe YHHUBEPCA/IbHBIMHU y4eOHBIMH M03HABaTe/IbHBIMH JJeHCTBUSMM:

1) 6a30BbIe JTOrHUeCKHe AeHCTBUA:

CaMoCTOSITeJIbHO (hOPMYJ/IMPOBATh U aKTya/lu3UpoOBaTh MpobieMy, BCECTOPOHHE eé
paccMaTpuBaTh;

orpeJieNiITh Lje/iu JesiTe/lbHOCTH, 3aJjaBasi apaMeTphbl U KPUTEPUU UX JTOCTHKEeHUs,
COOTHOCHUTB pe3yJIbTaThl 1eATeIbHOCTH C MOCTaB/Je€HHBIMU LIeJISIMU;

MCM0JTb30BaTh NPY OCBOEHWH 3HAHWM TIPUEMBI JIOTUUECKOTO MBII/IeHUS — BbIZIE/IATh
XapaKTepHble TPU3HAKM TOHSATUM M yCTaHaB/IMBaTh WX B3aMMOCBS3b, HCII0/Ib30BATh
COOTBETCTBYIOILI[ME TIOHATHS /i 00BSICHEHUS OT/Ae/IbHBIX (haKTOB U SIBJIEHUM;

BbIOMpaTh OCHOBaHUSI M KPUTEpUHU [jis KlacCU(UKAIMU BeIeCTB U XUMHYeCKUX
peakiuy;

yCTaHaB/IMBaTh NPUYMHHO-CJ/IeJCTBEHHbIE CBSI3U MEX/y U3yuyaeMbIMU SIB/IEHUSIMUY;

CTPOUTH JIOTUYEeCKHe pacCykJeHusi (MHAYKTUBHbIE, /e[yKTHBHbIe, TI0 aHA/IOTUH),
BbISIBJISITb  3aKOHOMEDHOCTA U TMPOTHMBOpEUMss B pacCMaTpUBaeMbIX —SIBJIEHUSIX,
¢dbopMy/IMpOBaTh BLIBO/IbI U 3aK/IFOUEHUS;

NpUMEHSATb B TMIpoOLiecce T03HaHMs, WCMO/b3yeMble B XUMHM CHMBOJIMUECKUE
(3HaKOBBIE) MOZe/H, peo0pa30BbIBaTh MO/Ie/bHbIE TIPe/ICTAaB/IeHUs — XUMHUUYECKUM 3HaK
(cumBoOJT) 3/1eMeHTa, XUMH4YecKasi (opMmy/ia, ypaBHEHHE XUMHWYEeCKOW peakLMU — TMpU
pellleHMM Yy4yeOHBbIX TO3HaBaTe/JbHbIX W TPAKTUUECKUX 3ajiau, MPUMEHSTb Ha3BaHHbIE
Mojle/lbHble TIpe/ICTaB/eHUsT /il BbISB/IEHUS XapaKTepHbIX TIPU3HAKOB W3yuyaeMbIX
Bell[eCTB Y XUMUUeCKHX peaKLUil.

2) 0a3oBbIe HCC/Ief0BaTeIbCKHe JeiCTBHS:

B/1a/leTb OCHOBAaMH METO/IOB HayUHOT'0 TI03HAHUS BEL[eCTB U XUMHUUEeCKUX PeaKLUii;

dbopMynvMpoBaTh LieId M 3a/laud UCC/Ae[0BaHUs, UCIO/Ib30BaTh IOCTaB/I€HHbIE U
CaMOCTOsATe/TbHO ChOPMY/IMPOBaHHbIe BOIPOCHI B KaueCcTBe WHCTPYMEHTAa MO3HaHUSI U
OCHOBBI /i1 (DOPMUPOBAHUSI THUIIOTE3bl MO TPOBEPKEe MPABUIbHOCTUA BbICKA3bIBAEMBIX
CY>K[eHWUMY;

B/1a/leTh HaBbIKAMU CAMOCTOSITE/IbHOTO TJIAaHMPOBAHHUS U MIPOBeJIeHUs] yueHUYeCKUX
9KCTIEPUMEHTOB, COBEpIIIEHCTBOBATb yMeHUs HabO/o/aTh 3a XOJ0M IIpoliecca,
CaMOCTOSITeJTbHO TPOTHO3UPOBaTh €ro pe3y/bTaT, (GopMyJaupoBaTh 00001eHusT U



BbIBO/Ibl OTHOCHUTE/bHO [IOCTOBEDHOCTH pe3yJ/bTaTOB HWCC/Ae[0BaHUs, COCTaBJISATh
000CHOBaHHBIM OTYET O TIPOJeTaHHON paboTe;

npurobpeTaTh OMBIT YUYEHUUECKOUM HCCe/0BaTe/IbCKON U TIPOEKTHOU JiesiTeJTbHOCTH,
TIPOSIB/IATH CIIOCOOHOCTh Y TOTOBHOCTH K CAMOCTOSITE/IbHOMY TTOMCKY METO/IOB pellieHUs
MPaKTUYEeCKUX 3a/jay, IPUMEHEeHHI0 Pa3/IMuHbIX MeTO/I0B MTO3HAHUSI.

3) pabora c uadopmanueii:

OPUEHTUPOBAThCSI B Pa3/MUHbIX MCTOYHMKAX HMHGOpMaLyy (Hay4yHO-TIOMyJisipHast
UTepaTypa XMMHUECKOTO COjiepKaHusl, CIIpaBOYHbIe T0CO0Us, pecypchl VHTepHeTa),
aHa/IM3MpOBaTh MH(OPMALMIO Pa3TMYHbIX BUIOB U (JOPM Tpe/iCTaB/ieHHs], KpUTUUeCKH
OLIeHUBAaTh €€ 10CTOBEPHOCTb U HETIPOTUBOPEUUBOCTH;

¢dbopMy/iMpoBaTh 3arpochkl ¥ MPUMEHSTh pa3/iiuHble MEeTO/bl TIPY TIOMCKe U oTOope
nH(popMaLyy, HeobX0AUMOH 7S BBITIONIHEeHHs1 yueOHBIX 3a/1au orpeZie/IEHHOTO THUIIa;

npuoOpeTaTh  OMBIT  WCIOMB30BaHUS  WHGOPMAI[MOHHO-KOMMYHHKATUBHBIX
TeXHOJIOTUW Y Pa3/IMYHbIX MOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO BbIOMpPATh OMTHMMa/bHYI (GOpMy MpejcTaB/ieHus WHGOpMaLUU
(cxembl, rpadvKy, AUarpamMMbl, TabJIULbI, PUCYHKHU U [IpyTHe);

WCTI0/Tb30BaTh HAyUHBINA SI3bIK B KadyeCTBe CpeJICTBA MpH paboTe C XUMHUUYECKOU
vH(opMaluen: IpUMeHsSITh MeXXIipeMeTHble ((pu3rueckre ¥ MaTeMaTHUeCKUe) 3HaKu U
CUMBOJIBI, (hOpMYyJibl, a0OpeBUaTypbl, HOMEHK/IATYypy;

WCMO/Mb30BaTh W TpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKME  CPeJCTBa
HarJisiTHOCTH.

OBajseHue yHMBepPCa/IbHBIMU KOMMYHUKATUBHBIMU e CTBUAMM:

3aJjaBaTh BOIMpPOCHI MO CYI[eCTBY 00CyX/JaeMoOil TeMbl B XO/e Auasora W/wiu
JMCKYCCHY, BBICKa3blBaTh HZeH, (OPMYJ/IMPOBAaTh CBOU TIPeJ/I0XKEeHUs] OTHOCHUTE/BbHO
BBITIOJIHEHUSI TTPe/IJI0XKEeHHOM 3a/iauu;

BLICTYMAaTb C TIpe3eHTalyeld pe3y/bTaTOB I103HABATe/JbHOW [1esiTe/TIbHOCTH,
TMOJIyUeHHBbIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHMKAMU TIPU  BBITIOJIHEHUU
XUMUAYECKOTO JKCMepUMeHTa, TPAaKTUYeCKOW paboThl 10 UCCAeJOBaHUI0 CBOMCTB
M3ydyaeMbIX BeIeCTB, peanu3al[ii y4eOHOro TpoekTa W (hOpPMyIMpPOBaTh BBIBOABI TI0
pe3ysibTaTaM MPOBeJEHHBIX HWCCAe[0BaHUM TMYTEM COIJIACOBAaHUS TMO3ULUN B XO7e
obcy>xieHUst U 0OMeHa MHEHUSIMHU.

OBafileHHe YHUBEPCA/ILHBIMU PeryiaTUBHbIMH [JeHCTBUSIMU:

CaMOCTOSITeJTbHO ~ TUIAHUPOBaTb W OCYILECTB/JSATb CBOK  T0O3HaBaTeIbHYHO
JesiTeNIbHOCTb, OTpefieisis  eé 1eJd W 3a/laud, KOHTPOJMpOBaTb M TI0 Mepe
He06X0IMMOCTH KOPPeKTUPOBaTh TIpe/ijlaraeMblii alrOPUTM JIeMCTBUI NPU BbITIOJIHEHUN
yueOHBIX U UCC/IefoBaTe/IbCKUX 3ajiau, BbIOMpaTh Hanbosee 3¢h(deKTUBHBINA CIOCO0 UX
pellieHrs] C YYETOM TO/TyYeHUs] HOBBIX 3HAHUM O BeleCTBax U XUMUUECKUX PeaklusX;

OCYLLEeCTB/ISITh CAMOKOHTPOJIb CBOEW JiesiTe/lbHOCTA Ha OCHOBe caMoOaHalau3a |
CaMOOLIEHKH.



INPEAMETHBIE PE3YJ/IBTATBI

10 K/TACC

[IpeaMeTHbIe pe3ybTaTbl OCBOeHUs Kypca «OpraHuueckas XMMUsi» OTPakatoT:

c(hOpMHPOBAHHOCTb TpPe/[CTaBJIeHUM O XMMUUECKOM COCTaB/ISIFOIEN eCTeCTBeHHO-
Hay4YHOUW KapTUHbI MUpPa, POJIA XUMUU B TI03HAHUU SIBJIEHUH NPUPO/bI, B POPMUPOBAHUU
MBIILIJIEHUST U KYJIbTYPhl JTUUYHOCTH, €€ (DYHKI[MOHATLHOW IPAMOTHOCTH, HEeOoOXOAUMOM
IJisl pellieHus] TPaKTU4YeCKUX 3ajad M SKOJOru4ecKM O0OOCHOBAHHOTO OTHOILLIEHUS K
CBOEMY 3/10POBBIO U TIPUPOJHOU Cpe/ie;

BJIaZIleHHe CUCTEMOU XMMHYeCKUX 3HaHWW, KOTOpasl BK/IKOYaeT: OCHOBOIIOJIararolye
MOHATUSA (XUMUUYECKWW 23/IeMEHT, aToM, 3/eKTpPOHHas 000/0uKa aToMa, MOJIeKYIa,
BaJIEHTHOCTb, 3JIeKTPOOTPULIATE/IbHOCTb, XHMMHUUECKas CBSi3b, CTPYKTypHasi (opmysia
(pa3BépHyTast U COKpall|éHHasi), MOJlb, MOJISIPHasi Macca, MOJISIPHbIN 00BEM, yriepoaHbIi
cKesieT, GyHKIMOHA/IbHasA TPYIIa, paJvuKasi, U30Mepusi, U30Mepbl, FTOMOJIOTUYECKUM Psi/,
TOMOJIOTH, YT/JI€BOAOPOAbI, KUCIOPOJ, M a30TCOAepXKallue COeJUHEHUs, MOHOMep,
TOIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COeJVHEHUs); TeOPUU U 3aKOHBI
(Teopus cTpoeHHsi OpraHudeckux BeljecTB A. M. byTyiepoBa, 3aKOH cOXpaHeHHsI MacChl
BelLleCTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XMMHW; MUPOBO33pDEHUYECKUE 3HAHUS,
JieXkalniye B OCHOBE TMOHWMAaHUs NPUUYUHHOCTU M CUCTEMHOCTHM XMMHUUYECKHX SIBJI€HUH,
dakTosioruuecKkrie CBeZieHWss O CBOMCTBAaX, COCTaBe, TIOJiyueHWHW U 0Oe30rMacHOM
WCII0/Ib30BaHWM Ba)KHEMIIIMX OpraHWYecKWX BelecTB B OBITY W TpaKTUUeCKOU
[esiTeNTlbHOCTH YesI0BeKa;

chOpMUPOBAHHOCThL YMEHUIM BbISB/ISATh XapaKTepHble TIPU3HAKW  TOHSTHUH,
yCTaHaB/JIMBaTh WX B3aUMOCBS3b, MCII0/Ib30BaTh COOTBETCTBYIOLME TIOHATHSA TIpU
OMMCaHWUU COCTaBa, CTPOEHHS U MpeBpallleHu OpraHnueCcKux CcoeIMHeHUH;

c(hOpMUPDOBAaHHOCTb yYMEHWUW HCIO/b30BaTh XUMHUYECKYIHO) CUMBOJIMKY /IS
COCTaB/IeHHUsSI MOJIEKY/ISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM, COKpaIléHHOI) (Gopmys
OpraHWYeCKUX BeLleCTB W YPaBHEHUM XUMWYECKUX peakLui, WU3r0TaB/IMBaTb MOZEIU
MOJIEKY/T ~OpPraHMYeCcKWX BelecTB [yisi WIIOCTpAlMM WX  XMMHUYEeCKOro |
MPOCTPAHCTBEHHOI'0 CTPOEHUS;

chOpMUPOBAHHOCThL ~YMEHWM yCTaHaB/MBaTh IIPUHA/JIEKHOCTh  W3YUYEHHBIX
OpraHWuYeCKUX BellecTB M0 MX COCTaBy UM CTPOEHUIO K OINpefe/léHHOMY K/acCy/TpyIie
coefvHeHUl  (yrJIeBOJOPOABI,  KHUCJIOPOJ, M a30TCofep)kallue  COeJWHEeHUs,
BBICOKOMOJIEKYJ/ISIDHbIE COEIMHEHUsI), [JaBaTb WM Ha3BaHUSI II0 CUCTEMaTUUeCKOU
HoMeHKnaType (IUPAC), a Takke TNpPUBOJWUTb TPUBUA/IbHbIE HA3BaHUSI OTHE/IbHBIX
OpraHuYecKux BeleCcTB (9TW/IeH, MPONWIeH, aleTWIeH, STWUJIEHIJIUKOJIb, TJMLEPUH,
deHon, Qopmanbaeruy, aueTanbJeru/, MypaBbUHasi KHUCJIOTa, YKCyCHas KHCJIOTa,



OJIeMHOBasi KMC/I0Ta, CTeapMHOBasi KUC/I0Ta, TJI0K03a, (DPyKTO3a, KpaxMmaJl, Lie/UIri03a,
TJIULYH);

cchOpMUPOBAHHOCTh YMEHUS OTIPe/Ie/IiTh BUIbI XUMUUECKOU CBSI3U B OpraHUUYeCcKHuX
coe/lMHeHUsIX (0/lMHApHbIe U KPaTHLIE);

chOpMUPOBAHHOCTL ~ YMEHUsI TPUMEHSITb  TIOJIO)KEeHUS]I TeOpuM  CTPOeHusi
opranuueckux BeimiectB A. M. byrtnepoBa A1 0ObSCHEHHS 3aBHCHMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHeHUsI MacCChl Bell|eCTB;

chOpMUPOBAHHOCTh YMEHUM XapaKTepu30BaTh COCTaB, CTpOeHHUe, (pu3nueckue U
XUMUYeCKre CBOMCTBA TUITMYHBIX MpeJCTaBUTe/el pa3/IMUHbIX K/IaCCOB OpraHWYecKHx
BelllecTB (MeTaH, 3TaH, TWIeH, TPOMUIeH, aljeTwieH, OyTaaueH-1,3, MeTUI0yTaZieH-
1,3, GeH30/1, MeTaHOJI, 5TaHOJ, STWIEHTJIMKO/b, TJIMLEpUH, (eHoJ, alleTaabAerus,
MypaBbMHasi U YKCyCHasl KWC/IOTHI, IJIFOKO3a, Kpaxmas, Lie/UIF0/103a, aMUHOYKCYCHast
KUC/IOTa), W/UIIOCTPUPOBaTh TeHEeTUUeCKYyl CBsi3b MeXJy HHUMU ypaBHEHUSIMU
COOTBETCTBYIOLLIMX XUMUUECKUX PeaKLIUi C UCII0b30BaHWEM CTPYKTYPHBIX (hOpMYJI;

cchOpMUPOBAHHOCTh YMEHMS XapaKTepr30BaTh UCTOUYHUKU YT/IEBO/IOPOIHOTO ChIPhSI
(HedpTb, TIPUPOAHBIN Ta3, yrojb), CHocoObl WX IepepabOTKM W TIPAKTUUeCKOoe
TIpYMeHeHre TIPOAYKTOB TiepepaboTKy;

c(hOpMUPOBAHHOCTh YMEHUM TIPOBO/JUTH BHIYMC/IEHUS TI0 XUMUUECKUM YPaBHEHUSIM
(Macchl, 006bEMa, KO/MYECTBA HCXOJHOTO BeleCTBa WM TPOAYKTAa peakLUU TI0
M3BECTHBIM Macce, 00bEMyY, KOJTMUECTBY OZHOTO M3 UCXOAHBIX BEII|eCTB W/ MPOyKTOB
peakiin);

cchOpMHPOBAaHHOCTh YMEHHWM B/afieTb CUCTEMOW 3HaHWK 00 OCHOBHBIX MeTOZAX
HayYHOT'O TIO3HAHUS, WCIIO/b3yeMbIX B XMMHH MPU HU3YUeHUU BeIeCTB U XUMHUECKUX
AB/leHUM (HaO/mofeHre, W3MepeHre, 3KCIIepUMEHT, MOJeUPOBaHue), HCI0Jb30BaTh
CUCTEMHbIe XUMUUeCKUe 3HaHWs JJisi TIDUHSTHUSL pellleHUil B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUsIX, CBSA3aHHBIX C Bell|eCTBaMU U WX MPUMeHeHUeM;

chOpMUPOBAHHOCTh yMeHHW COoOMoZiaTh TIpaBW/a TI0/Ib30BaHUS XUMUUECKOMU
TOCy/10¥ 1 labopaTopHbIM 000pY/J0BaHKEM, a TaKXKe TIpaBU/ia obpalljeHus C BellleCTBaMU
B COOTBETCTBUH C MHCTPYKLIUSIMU T10 BBITIOJIHEHHIO Tab0paTOPHBIX XUMUUECKUX OTIbITOB,;

c(hOpMUPOBAHHOCTh YMEHUM MJIaHUPOBATh U BBIMOIHATD XUMUUYECKHN SKCITIEPUMEHT
(mpeBpailljeHUs1 OpraHAYeCKUX Bell[eCTB T[pYM HarpeBaHWU, IIOJiydeHHe ISTWIeHa U
M3yuyeHue ero CBOWCTB, KaueCTBeHHbIe Peakl[iy OpraHUYecKuX BelllecTB, ZieHaTypallus
Oe/KOB TIpYM HarpeBaHWH, 1IBeTHble peaklid OenKOB) B COOTBETCTBHM C TpaBUIaMH
TeXHUKH Oe3ormacHocTd 1ipu oOpallleHMM C  BelljeCTBaMM M J1abOpaTOPHBIM
obopy/ZioBaHMEM, TIPE/CTaB/sAThL pPe3y/bTaThl XWMUUECKOr0 3KcrepuMeHTa B (opme
3aMUCU ypaBHEHWM COOTBETCTBYHOIIMX peakiuii U (hopMy/MpOBaTh BHIBO/IbI Ha OCHOBE
3TUX pPe3y/bTaToB;



chOpMUPOBAHHOCTL ~ yMEHWUM  KDUTUUECKU  aHaJU3UMpoBaThb  XUMHUYECKYHO
MH(MOpMaIuIo, MOJydyaeMyt0 M3 pa3HbIX UCTOUHUKOB (CpeACTBa MacCOBOM MH(MOPMALUH,
VHTepHeT u pyrux);

cOpMUPOBAHHOCTb YMeHUM COO/II0/IaTh TTPaBU/ia SKOJIOTUUECKU 1iesiecoobpa3Horo
ToBefieHUs1 B OBITY U TPY/ZOBOU JIeSITeTbHOCTH B 1[e/ISIX COXPAHEHHsI CBOETO 37I0POBbS U
OKpy>Karolled NPUPOJHOU CpeJbl, OCO3HAaBaThb OINACHOCTb BO3[IEUCTBUSI HA >KMBbIE
OpraHU3Mbl OIpe/ie/IEHHbIX OPraHUYeCKUX BellecTB, MOHUMas CMbICT nokasarens [T1K,
MOSICHAITE Ha TIpUMepax CrnocoObl yMeHbIleHWsT W TIpe/JOTBpAllleHus UX BPEJHOTO
BO3/IeliCTBUS HA OPraHK3M UYe/IOBeKa;

A7isi  00yYaroIMxcsi C OrpaHWYeHHBIMM BO3MOJKHOCTSIMU  3[IOPOBBSI:  yMeHUe
NMPUMEHSATb 3HaHUSI 00 OCHOBHBIX [IOCTYIHBIX MeTOJaX T[I03HaHWSl BeLeCTB U
XUMUUECKUX SIBJIEHUM;

IJIST CJIETIBIX M CIa0OBUASIIUX O0yUaroIuXCcs: yMeHHe HCIO0/b30BaTh pesbedHO-
TOUeYHyo cructemy ob6o3HaueHuit JI. Bpatins /s 3anucy XUMU4eCKux (opMyi.

11 K/TACC

[TpenmeTHBIe pe3ynbTaThl OCBOeHHMsS Kypca «OOIias v HeopraHuueckass XUMUS»
OTPaykaroT:

c(hOpMUPOBAaHHOCTb MPE/ICTAB/IEHUN: O XUMUUECKOM COCTaBJIAIOIEeNA eCTeCTBEHHO-
Hay4HOUM KapTWHbI MUPa, POJIM XMMUH B TI03HAHWU SIBJIEHUM TIPUPO/bI, B (hOPMUPOBAaHUU
MBILIJIEHUsST U KYJIbTYPbl JTUUHOCTH, €6 (QYHKIMOHATLHOW TPAMOTHOCTH, HEOOXOAUMOM
J7IsT pellieHus] MPAaKTUYeCKUX 3a7iau M 9KO0JIOTMUeCKM OOOCHOBAHHOT'O OTHOIIIEHHS K
CBOEMY 3/10POBbBIO U TIPUPOJHOU Cpefie;

BJIa/leHHe CUCTeMOM XMMHUYeCKUX 3HAaHWW, KOTOpasi BK/IFOUaeT: OCHOBOMOJIararolye
MOHATUS (XUMUUECKUW 371eMeHT, aTOM, M30TOI, S-, p-, d- 3/eKTPOHHble OpOuTaNu
aTOMOB, VIOH, MOJIeKYyJ1a, MO/JIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb,
3JIeKTPOOTPHULIATE/IbHOCTh, CTEMNeHb OKUC/IEHWs, XUMHUecKasi CBs3b (KOBaJIeHTHas,
VIOHHAasi, MeTa//TnyecKasi, BOJOPO/HAs), KPUCTA/VINUeCKasi PelIéTKa, TUMbl XUMUUEeCKUX
peakiLui, pacTBOp, 3JIeKTPOJIUTHI, HE3JIEKTPOJIUTBI, 3JeKTPOUTHYECKas AUCCOLMALuA,
OKHCJIUTe/Ib, BOCCTAHOBUTE/Ib, CKOPOCTb XUMHWYECKOW peakluM, XHMHUYecKoe
paBHOBECHE); TeOpUM U 3aKOHbI (Teopusi 3JIEKTPOJUTHUYECKOU [IUCCOLMALIUH,
nepyuoandecknid 3akoH [. V. MeHgeneeBa, 3aKOH COXpaHeHMs] MacChl BellleCTB, 3aKOH
COXpaHeHMs1 W TpeBpalleHus] SHEePruy MpU XUMHUYECKUX peaklysiX), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUMN SI3bIK XUMHH, MHDOBO33peHUeCKHWe 3HaHMs, Jiekallie B OCHOBE
MOHMMAaHUSI TIPUYMHHOCTU M CUCTEMHOCTU XWMUUECKUX SIBJIEHUU, (PAKTOI0rhUecKue
CBeZIeHUsI O CBOMCTBaX, COCTaBe, MOTyYeHUH U 6e3011aCHOM UCTIOh30BaHUM BaXKHEUIITHX
HEOpraHUYeCKHX BelljeCTB B ObITY 1 MIPAaKTUUeCKOU /lesATe/TlbHOCTH UeioBeKa;



chOpMUPOBAHHOCThL YMEHUIM BbISB/ISATh XapaKTepHble TIPU3HAKW  TIOHSTHUH,
yCTaHaB/JIMBaTh WX B3aUMOCBS3b, MCIIO/Ib30BaTh COOTBETCTBYIOLME TIOHATHSA TIpU
OMMCaHWW HeOPraHWYeCKUX BeIleCTB U UX TpeBpallleHul;

c(hOpMUPDOBAaHHOCTb yYMEHWUW HCIO/b30BaTh XUMHYECKYIHO) CUMBOJIMKY /IS
cocTaBsieHusi (OpMyJ/1 Bell[eCTB U YpaBHEHUM XWMUUECKUX peakiuii, CUCTeMaTUUYeCKyro
HoMeHKNaTypy (IUPAC) u TpuBHa/ibHble Ha3BaHUS OT/eNbHBIX HeOopraHu4ecKux
BellleCTB (yrapHbli ras, yIJIeEKAC/bIM Tra3, aMMHUaK, TrailléHass W3BeCTb, HeraiiéHas
W3BeCTb, MUThEBas CO/ia, TUPUT U Apyrue);

chOpMUPOBAHHOCTh yMEHUM OmpejiensiTh BaJleHTHOCTb M CTeleHb OKWUC/IeHUs
XUMHAUECKUX 3JIEMEHTOB B COEJUHEHUSX PA3/IMYHOrO COCTaBa, BUJ XMMHUUECKOU CBSI3U
(KOBasieHTHasi, MOHHas, MeTa/uIdueckasi, BOJIOPOJIHAas) B  COeJUWHEHUSX, THII
KPUCTa/UIMUeCKOW pelIéTKA KOHKPETHOrO BelljeCcTBa (aTOMHasi, MOJIeKyJIsipHasi, UOHHas,
MeTaJl/TMyecKasi), XapakTep Cpe/ibl B BOJHBIX PaCTBOPax HeOPraHUYeCKUX COeUHEeHUN;

c(hOpMUPOBAHHOCTh yMEHWM yCTaHaB/AMBAaThb IPHUHAJJ/IE)KHOCTh HeOPraHWuYeCKUX
BeL[eCTB MO MX COCTaBy K ONpeJenéHHOMY K/acCy/TpyIie CcoeJuHeHWH (IPOCTbie
Bell[eCTBA — MeTas/ulbl U HeMeTas/ulbl, OKCH/bI, OCHOBAHMS, KHUCJOTbI, amM(OoTepHbIe
TUPOKCU/IBI, COJIN);

chOpMUPOBAHHOCTh YMEHWUW PAaCKpbIBaThb CMBICJI TepUOgUYecKoro 3akoHa [l. W.
MeHzieieeBa UM JI€MOHCTPUPOBATb €0 CUCTEMAaTHM3WPYIOLLYH0, OObSICHUTENBHYI0 U
TIPOTHOCTUUYECKYHO (DYHKIWY;

chOpMUPOBAHHOCThL YMEHUM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOeHWe aTOMOB
XMMMYECKUX 3jieMeHTOB 1-4 miepuogoB [lepyoauuyeckor CUCTEMbl XUMHUYECKHX
snemeHToB 1. VI. MeHzeneeBa, UCMOMb3Ysl TIOHITUS «S-, P-, d-3/IeKTPOHHbIE OpPOWTaIN»,
«IHepreTuuecKre ypOBHW», OOBSICHATH 3aKOHOMEDHOCTH W3MeHeHHsI CBOMCTB
XMMHAUECKUX 3JIEMEHTOB U WX COeJVWHEHUM MO mepuojaMm W rpymnmnam llepuoanueckoint
CcHUCTeMbl XUMUUYeCKuX 3/ieMmeHTOB [I. 1. MeHzeneeBa;

cchOpMUPOBAaHHOCTh YMEHMM XapaKTepu30BaTh (OMMChIBATh) 00I[ie XUMHYeCKHe
CBOMCTBA  HEOpPraHMWYeCKMX  BelleCTB  pa3/IMyHbIX  K/IacCOB,  IOJATBEPXXJAaThb
CyLlleCTBOBaHWE Te€HEeTUUeCKOM CBA3M MeX]y HEeOpraHWuyeCKMMU BeIeCTBaMU C
TIOMOILIbI0 YPaBHEHUM COOTBETCTBYIOIIMX XMMUUECKUX PeaKLvi;

c(hOpMHUPOBAaHHOCTb yMEHUSI KIaCCU(PUIIMPOBaTh XUMHUYECKHEe Ppeakluh [0
Pa3/IMYHbIM MPH3HAKaM (YMC/IY M COCTaBy pearvpyroljux BeleCTB, TeIVIOBOMY 3P (eKTy
peakiu, W3MeHEeHHI0 CTeTleHel OKUC/IeHUs 3/IeMeHTOB, 00paTMMOCTH peaklvy,
y4acCTHIO KaTaanu3aTopa);

c(hOpMHPOBAaHHOCTb YMEHUM COCTaB/SITh YpPaBHEHUS] peaKlui pa3/IMuHbIX THUIIOB,
TI0JTHbIE U COKPAIlléHHbIe YPaBHEHUsI peakiiii MIOHHOTO 0OMeHa, yUHThIBasl YCIOBUS, TIPH
KOTOPBIX 3TH PeaKLUu UAYT 10 KOHLIA;



chOpMUPOBAHHOCTL ~ yMEHUM  TPOBOJUTHL  peakl[uu,  TOATBep’KJatolre
KaueCTBEHHbIM COCTaB pa3/IMYHbIX HEOPraHWYeCKHX BeIeCTB, paclio3HaBaThb OIBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIIME B BOAHBIX PaCTBOPaX HEOPraHUUeCKUX Bell[eCTB;

chOpMUPOBAHHOCTh yMeHUI pacKphIBaTh CYLLHOCTh OKHUC/TUTE/IbHO-
BOCCTAaHOBUTE/IbHBIX PeaKI|il MOCPeJCTBOM COCTaBJ/IeHHUS 3/IEKTPOHHOTO 0asaHca 3TUX
peakiuu;

chOpMUPOBAHHOCTh yMEHHM OOBSICHATH 3aBUCHMOCTb CKOPOCTU XWUMHUUYECKOH
peakijiyd OT pa3/MuHbIX (DaKTOPOB; XapaKTep CMellleHHss XMMHYeCKOro paBHOBeCHs B
3aBUCUMOCTHU OT BHellIHero Bo3jencTBus (mpuHum Jle IllaTenwe);

chOpMUPOBAHHOCTh YMEHUM XapaKTepru30BaTh XMMUUYECKHe MPOLIeCChI, JeXXallye B
OCHOBe TIPOMBIIIIJIEHHOTO TIOMy4YeHUsI CEepHOM KWC/IOThl, aMMHaKa, a TaKke
cchOopMHUPOBAHHOCTD MpeZCTaB/IeHHi 00 OOIMX HAayUHBIX MPUHIMIAX U KOJIOTUUECKUX
npo6sieMax XUMHUYeCKOT0 TTPOM3BO/ICTBA;

c(hOpMUPOBAHHOCTb YMEHUM TIPOBOJUTh BBIYMC/IEHUS] C MCI0J/Ib30BaHUEM TOHSTHUS
«MaccoBasi JIoJisl BeIlleCTBa B PaCTBOpe», 00bEMHBIX OTHOIIIEHUI Tra30B TP XUMHUUECKHUX
peakIusaX, MacChl BelllecTBa Wi 00bEéMa ra3oB 0 W3BECTHOMY KOJIMUECTBY BEIIIECTBa,
Macce Wik 06bEMY OZJHOTO M3 YUYaCTBYIOIIMX B PeakKIMU BeIleCTB, TeryioBoro 3ddekra
peaklMy Ha OCHOBe 3aKOHOB COXpaHEeHHsI MacChl BellleCTB, NpeBpallleHUs] U COXpaHeHust
HEepruuy;

chopMHUPOBAaHHOCTh yYMeHHI COO/f0[aTh TIpaBWIa I10/Ib30BaHUS XUMHUUECKOU
TIOCY/I0M 1 JabopaTOpHBIM 000PY/J0BaHHEM, a TAK)XKe TPaBH/Ia 00palljeHHs C BelieCTBaMU
B COOTBETCTBUM C MHCTPYKLIUSIMU T10 BBITIOJIHEHHIO Tab0paTOPHBIX XUMUUECKUX OTIbITOB,;

cchOpMUPOBAHHOCTh YMEHUM TJIaHUPOBATh U BBITMIOIHATD XUMHUUECKU SKCITEPUMEHT
(pasnokeHue MepoKcHja BOAOPOJA B MPUCYTCTBUM KaTajau3aTopa, OrpefiesieHue Cpejibl
pPacTBOPOB BelleCTB C TOMOII[bI0 YHHUBEPCATbHOTO WHAWKATOpa, BAMSHUME pPa3IUUHbIX
(haKTOpOB Ha CKOPOCTh XUMUUYECKOM peaklvy, peaki[ii HOHHOTO 0OMeHa, KaueCTBeHHbIe
peakiid Ha Cy/bdaT-, KapboHaT- U XJOpW/-aHUOHbI, Ha KaTHOH aMMOHHUSs, pellieHne
5KCMepUMeHTa/lbHbIX 3aZiau 1o TemaMm «MeTamibl» U «HemeTasnbl») B COOTBETCTBUM C
IIPaBU/IaMH TEXHWKH 0e30IaCHOCTH MpU 00pallleHHuH C BelleCTBAaMH M /1ab0paTOPHBIM
o0opy/ioBaHMEM, TIPe/ICTaB/sATh pe3y/bTaThl XUMHUECKOro 3JKCIepuMeHTa B Qopme
3aMUCU ypaBHEHWM COOTBETCTBYHOIIMX peakiuii U (opMyIMpOBaTh BLIBO/bI Ha OCHOBE
TUX Pe3y/bTaToB;

chOpMUPOBAHHOCTL ~ yMEHWUW  KDUTUUECKU  aHaJU3UMpoBaThb  XUMHUYECKYHO
vH(boOpMalMio, T0JlydaeMyld U3  pasHbIX MCTOUHUKOB (CpeAcTBa  MacCCOBOU
KOMMYHUKaIuM, IHTepHeT U ApyTux);

cOpMUPOBAHHOCTb YMeHUM COOJII0/IaTh TTPaBU/ia SKOJIOTUUECKU 1iesiecoobpa3Horo
ToBefieHUs1 B OBITY U TPY/ZOBOU JIeSITeTbHOCTH B 1[e/ISIX COXPAHEHHsI CBOETO 37I0POBbS U
OKpy>Karollled MNPUPOJHOU CpeJbl, OCO3HaBaThb OINACHOCTb BO3[IEUCTBUSI HA >KMBbIE
OpraHu3Mbl OTpe/ie/IEHHbIX BeIlecTB, MOHWMasi CMbIC TioKaszaTens [1/JK, rosicHATh Ha



nprMepax CrocoObl yMeHbllIeHUs] W TIpeJoTBpallleHHss WX BpeJHOT0 BO3/eMCTBUSI Ha
OpraHu3M Ues0BeKa;

Jyisi  00yyYaroIMxcsi C OrpaHMYeHHbIMM BO3MOJKHOCTSIMU  3/]OPOBBSI:  yMeHUe
NMpUMEHSITh 3HaHWA 00 OCHOBHBIX [OCTYMHBIX MeTOJaX TI03HAaHUSI BeIleCTB U
XUMHUUECKUX SIBJIEHU;

JJis1 CTeMbIX M C/1ab0BUASALMX 00ydarolMXcsi: YMeHue MCI0/1b30BaTh perbeHo-
TOUeyHyto cructemy ob6o3HaueHuit JI. Bpatins /st 3anmucy XuMu4eckux GopMyi.

TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/ITACC
Ko/imuecTBO 4acoB
Kon
No IIpakT | JJ/1IeKTpOHHBbIE
HaumMeHoBaHuUe pa3/e/ioB U PO ek (qudpoBsbie)
1/ | Tem MporpaMmbi Bcero ::;H ue oOpa3oBarTe/sibH
n paboTr | bIe pecypchbl
pab o
OThI

Pa3jen 1.TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMUH
[IpeameT oprannyeckoi

11 | XUMHH. Teopusi cTpoeHUst 3 https://
' OpraHhuYeCcKuX COoelMHeHuH A. myschool.edu.ru/
M. bytnepoBa
Wtoro no pasgpeny 3

Pa3pen 2.YrieBogopoabl




[IpenenbHbIE YTIEBOAOPO/IbI

https://

2.1 2
— aJIKaHbI myschool.edu.ru/
Henpene e
2.2 rnrclsl;l)soﬂ oﬂb: LI:I' aJIKeHbl 6 tps:/f
' y AOPOATL: ’ myschool.edu.ru/
aJIKa/IeHbI, aTKUHBI
23 Apomaruueckue ) https://
' YIJI€BOJOPO/LI myschool.edu.ru/
po| e o
' y AOPOA myschool.edu.ru/
nepepaboTka
Wroro no paspeny 13

Pa3pen 3. Kuciopoacoaep:xaijue op

raHn4yeckKmue coeJHHeHHnuA

https://
31| C LD 3
HHPTRL TEHOT myschool.edu.ru/
3.9 Anbaernabl. KapboHoBbIe 7 https://
' KUCA0ThI. C/10)KHBIE 3(PUPbI myschool.edu.ru/
https://
33| VY 3
TAIEBOAR! myschool.edu.ru/
Wtoro no pasgeny 13

Pa3pen 4.A30TcoaepiKalye opraHuuecKue CoeJMHeHUus

AMUHBI. AMUHOKUC/IOTEIL. https://
4.1 3
benku myschool.edu.ru/
Wtoro 1o paszeny 3

Pa3pen 5.BbicOKOMOJIEKY/IIpDHBbIE COeAUHEHUA

51 [Tnactmaccel. Kayuykw. ) https://
' BosokHa myschool.edu.ru/
Nroro no pasgeny 2
OBILIEE KOJIMYECTBO YACOB 4

I10 ITPOI'PAMME




11 K/TACC

KosmmuecTBO 4acoB

Ne Kontr | IIpakTt | JJIeKTPOHHBbIE
- HaumeHoBaHuUe pa3/ie/ioB Beer poab | uuecku | (mudpoBbie)
;| ¥ TeM mporpamMmsi o HbIe e o0pa3oBare/IbHbIE
- pador | pabot pecypchbl
bl bl
Pa3pen 1. TeopeTnueckue 0CHOBbI XUMHUH
CTpoeHure aTOMOB.
i .
L epUouUeCcKrii 3aKOH U httos://
Ilepronueckas cucrema 3 :
1 myschool.edu.ru/
XUMHUYECKUX 371eMeHTOB []. i
N. MeHeneeBa
1. | CrpoeHnue BellecTBa. 4 https://
2 MHoroobpa3sue BelecTsB myschool.edu.ru/
1. https://
X eckue pea 6 1 1
3 FMIHECKHE peartiu myschool.edu.ru/
https://
Wtoro o pasze 13
TOro 10 pasaeny myschool.edu.ru/
Pa3pen 2.Heoprannueckass XuMusi
2. https://
M 6 1
1 CTamIH myschool.edu.ru/
2. https://
H 9 1 1
2 EMETAIIE myschool.edu.ru/
2. | CBsi3b HeOPraHUUeCKUX 1 5 https://
3 OpraHNYeCcKuX BellleCTB myschool.edu.ru/
https://
Wtoro o pasze 17
TOro o pasaeny myschool.edu.ru/

Pa3pen 3.Xumusa u )Ku3Hb




https://

X 4
1 VIV M HIBHE myschool.edu.ru/
Ntoro no paspeny 4
OBLIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOT'PAMME

IIOYPOYHOE IVTIAHNPOBAHME

10 K/TACC

Ne Tema ypoKa

n
/
n

KosmmuecTBO UacoB

Bce
o

Ko
HTP
0/1b
HBI
e
pao
oT

IIpak
THUEC
KHe
paboTt
bl

Jar

u3sy
YyeH
us

JJ/IEKTPOHHbIE
nudpoBbIie
o0pa3oBaTe/b
HbIe pecypchbl




bl

[TpeameT opraHAuYecKoOn
XUMUH, e€ BOSHHKHOBEHHE,

https://
myschool.edu.r

pa3BuUTHe U 3HaUeHUe uw/
Teopusa ctpoeHus
P P https://

OpraHUuecKuX COeIMHeHUN A.
M. BytiepoBa, eé OCHOBHbIE
TIOJI0’KEHUS

myschool.edu.r
u/

IIpencrasneHue o
KJ/laccU(pUKaLu
OpraHhYeCKuX BeLecTB.
HowmeHkartypa
(cuctematuueckas) u
TPUBUAJ/IbHbIE HA3BAHUS
OpraHUuYeCcKuX BeleCTB

https:/
myschool.edu.r

u/

AJKaHBI: COCTaB U CTPOeHue,
TOMOJIOTUYECKUH PSIf]

https://
myschool.edu.r

w

MeTaH 1 3TaH — NpOCTeUIIINe
Tipe/ICTaBUTE/IU aJIKAHOB

https://
myschool.edu.r

uw

AJKeHBbI: COCTaB U CTPOeHue,
CBOMCTBa

https://
myschool.edu.r

w

OTUJ/IeH U TIPOITUJIeH —
MpOCTeMIIMe TIpeJiCTaBUTENN
aJIKeHOB

https://
myschool.edu.r

u/

[MpakTnueckas pabota Ne 1.
«ITonyueHue sTuIeHa U
U3yueHHe ero CBONUCTB»

https://
myschool.edu.r

uw/

Asnkagvensl. bytaguen-1,3 u
MeTunbyTaguen-1,3.
[TonyueHrie CUHTETUYECKOTO
KayuyKa U pe3uHbI

https:/
myschool.edu.r

u/

AJKWHBIL: COCTaB U
0C0OeHHOCTH CTpPOeHwUS,
TOMOJIOTUYECKUH psifl.

https://
myschool.edu.r

w/




AueTtuneH — MPOCTeNIINMI
rpe/iCTaBUTEJIb AJIKUHOB

Bblunic/ieHys M0 ypaBHEHUIO
XMMHUYECKOU peakiuu

https://
myschool.edu.r

u/

Apenbl: 6eH30/1 ¥ TOTYO/I.
TOKCUYHOCTH apeHOB

https://
myschool.edu.r

uw/

['eHeTHUeCKasi CBSI3b
yI/1€BOOPO/IOB,
TpUHA/JIeXKaluUX K
pas/IMuHbIM Kjlaccam

https:/
myschool.edu.r

u/

[TpupoaHbIe NCTOUHUKH
yTJIEBOAOPO0B: TPUPOHBIN
ra3 v MomnyTHbIe He(TsHbIe

https://
myschool.edu.r

rasbl, He)Th U MPOJYKThI 8 uw/
repepabOTKU

[Tpupo/iHbIe HCTOUHUKU

yTJ1IeBOAOPO/I0B: IPUPOHBIN https:/

ra3 U MoIyTHbIe HeTSIHbIE
rasbl, HeQThb U TPOAYKTHI eé
repepaboTKH

myschool.edu.r
u/

KoHTponbHast paboTa o
paszieny «YT/IeBOZ0pObI»

https:/
myschool.edu.r

u/

[IpenenbHBIE OJHOATOMHBIE
CIIUPTBI: METAHOJI U 3TAHOJI.
BopopoaHas cBsi3b

https:/
myschool.edu.r

u/

MHoroaTomMHbIe CITUPTLI:
STWIEHI'JIMKOJIb U TI'TULEPHH

https:/
myschool.edu.r

u/

@®eHOoJI: CTPOeHUe MOJIeKYJIbI,
¢dur3uUeckue U XUMUUeCKue
CBOWCTBA, MPUMEHeHHe

https:/
myschool.edu.r

u/

Anbnerupl: hopManbAerus u
atietajabaerus. ALeToH

https://
myschool.edu.r

u/

OJHOOCHOBHBIE TIpeie/IbHbIe

https://




KapOOHOBBIE KUCJIOTHI:
MypaBbHHast U YKCyCHasl

myschool.edu.r
u/

[MpakTrueckas pabora Ne 2.
«CBoOMCTBa pacTBOpa
YKCYCHOU KMCJIOTBI»

https://
myschool.edu.r

u/

CreapuHOBasi U 0JIeMHOBAas
KMCJ/IOThI, KaK Tipe/JiCTaBUTe/N
BBICIIIX KapOOHOBBLIX KUCJIOT

https://
myschool.edu.r

u/

Mpbl1a Kak COJIA BBICIIHAX
KapOOHOBBIX KHUCJIOT, UX
MoloI1iee JelCTBHe

https://
myschool.edu.r

uw/

Cro>xkHble 3¢Upbl KaKk
TIPOM3BO/HBIe KAPOOHOBBIX
KUCJIOT. ['UAPON3 CIIOXKHBIX

5¢MpoB

https:/
myschool.edu.r

u/

JKupel: ruaposns,
npuMeHeHue, broioruuecKas
POJTb KUPOB

https://
myschool.edu.r

uw/

YrneBoabl: COCTaB,
Kiaccudukaiys. Baxueriive
TIpe/iCTaBUTe/IN: T/IF0KO3a,
(dbpyKTO3a, caxapo3a

https://
myschool.edu.r

w

Kpaxmai u 1esiro103a Kak
TIPUPOHBIE TT0JIUMephl

https:/
myschool.edu.r

u/
KonTposibHas paboTa 1o
. https://
basAey myschool.edu.r
«Kucnopopcogepxaiue

OpraHU4eCcKHre coeJrHeHHs»

uw/

AMUHBI: METUTAMUH U
dHW/INH

https:/
myschool.edu.r

u/

AMMHOKHCJ/IOTBI KaK
aM@oTepHble OpraHuyecKre
coeHeHHs, UX
Ourosioruueckoe 3HaueHHUeE.
IMenTtuabl

https:/
myschool.edu.r

u/

benku Kak npupoHbie

https://




5 | BPICOKOMOIIEKY/IPHbIE myschool.edu.r
COeIMHEeHUSI u/

3 OCHOBHBI€ TTOHATUSA XUMUU https://

3 | BbICOKOMO/IEKY/IAPHBIX 1 myschool.edu.r
coeIMHeHUN w
OcCHOBHBIE METO/bI CUHTE3a

https:/
3 | BBICOKOMOJIEKY/ISIPHBIX
N 1 myschool.edu.r
4 | coepuHeHuu. [Inactmaccel, /“
u
Kay4yKH, BOJIOKHA o
OBIIEE KOJIMYECTBO 34 ) )
YACOB I1O ITPOI'PAMME
11 KV/TIACC
KosnuecTrBo yacoB JJIeKTPOHHbIE
Ne Kon Jat | uudposBbie
TPoJI a obpaso
1 P ITpakTn P
TemMa ypoka Bce | bHBI U3yd | Bares
/ yecKue
ro e €HH | bHbIE
1 pPadoThI
pabo | pecypc
ThI bl
XHAMUYeCKAU
5/IEMEHT. ATOM. httos://
1 | OnekrpoHHas 1 -
myschool.edu.ru/
KOH(Uryparus
aTOMOB




[Teproanueckuit
3aKOH U
[Tepuopuueckas
CHUCTeMa XUMUYEeCKUX
sneMeHTOB /1. .
MeHnpeneeBa, ux
CBsI3b C COBPEMEHHOM
TeOpHeUu CTPOeHUs
aTOMOB

https://
myschool.edu.ru/

3aKOHOMEepHOCTHU
HW3MEeHEeHHs CBOKCTB
XUMUYECKUX
5/IEMEHTOB Y HUX
CcoeIMHEeHUH T10
rpyImnam u
riepuofiaM. 3HaueHue
TepuoIUueCcKoro
3aKOHA U CUCTEMbI
XUMUUECKUX
snemMeHToB /I.11.
MeHjesieeBa B
pa3BUTUM HAYKHU

https://
myschool.edu.ru/

CtpoeHue BelrjecTsa.
XUMUUeCKasi CBSI3b,
eé BU/bl; MeXaHU3MBbI
obpa3oBaHus
KOBAJ/IEGHTHOM CBSI3M.
BopopoaHas cBsi3b

https://
myschool.edu.ru/

BaneHTHOCT®.

OJIeKTPOOTpULIATE b

HOCTb. CTeneHb

OKMCJIeHHUSI. https://
BelijectBa myschool.edu.ru/
MOJIEKY/ISIPHOTO U

HEMOJIEKYJIIPHOTO

CTpPOeHUsI

ITousTHE O https://

AUCITIEePpCHBIX

myschool.edu.ru/




cucreMax. VIcTUHHBIE
U KOJIJIOUHbIEe
pactBopbl. MaccoBas
JlOJIsl BellleCTBa B

pacTBope

Knaccugukanus u

HOMeHK/IaTypa

HeopraHuYeCcKux

coeIMHeHUH. https://

['eHeTHUecKasi CBSI3b
HeopraHUuJeCcKux
BeIL|eCTB, Pa3/IMYHbIX
K/IaCCOB

myschool.edu.ru/

Knaccudukaiiys
XUMUYECKHUX
peakiii B
HeopraHWuecKou U
OpraHnuyecKou
XUMHUU. 3aKOH
COXpaHeHUsT MacChl
BeILleCTB; 3aKOH
COXpaHeHUs U
ripeBpalljeHUst
SHEPTrUuu NpU
XUMUYECKUX
peakLuysx

https://
myschool.edu.ru/

CKOpOCTb peakLuu.
OO6patumbie
peaxkLuu.
Xumuueckoe
paBHOBeCHe

https://
myschool.edu.ru/

[IpakTrueckas
pabota Ne 1.
«BnusgHue
pa3IMYHbIX
¢akTopoB Ha
CKOPOCTb
XAMUWYECKOMN

https://
myschool.edu.ru/




peaKnmn»

OJIEKTPOJIUTUYECKast
JUCCoLMaLus.
[ToHsaTHE O
BOZIOPOJHOM
rioka3arese (pH)
pactBopa. Peakuuu
HMOHHOTO 0OMeHa.
I'mpposnus
OpraHuyYecKux 1
HeopraHUuJeCcKux
BeIleCTB

https://
myschool.edu.ru/

OKuUC/IUTeNBHO-
BOCCTaHOBUTE/TbHbIE
peakiuu. [Tonstue
00 3meKTposm3e
pacIlIaBoOB U
pacTBOPOB COJleM

https://
myschool.edu.ru/

KonHTposbHast paboTa
10 paszeny
«Teopetuyeckue
OCHOBBI XUMHUH»

https://
myschool.edu.ru/

MeTtannsbl, UX
TIOJI0’KEHUE B
[Tepuoauueckou
CUCTeMe XUMUYeCKHUX
sneMeHTOB /1. .
MeHpeneeBa u
0COOEHHOCTH
CTPOEHHsI aTOMOB.
Ob6mwme pusnueckue
CBOKMCTBA MeTa/lJIOB

https://
myschool.edu.ru/

CriiaBbel MeTaslJIOB.

DeKTpOXUMHUYeCKUi https://

psiJl HaTIpSDKeHUM myschool.edu.ru/
MeTaJlJioB

XyMUUecKue https://

CBOlCTBa myschool.edu.ru/




B)KHEUIIINX
MeTa/lJIOB (HaTpuH,
Ka/ui, KaabLUM,
MarHuu, aJllOMUHUN )
Y UX COeIMHeHUH

XumMmuueckue

CBOMCTBa XpOMa, https://

MeJIh U UX myschool.edu.ru/
coelMHeHUN

XuMuueckue

CBOMCTBA I[MHKa,
Kese3a M Ux
coeIMHeHUH

https://
myschool.edu.ru/

[IpakTHueckas
pabota Ne 2.
"Perienue
9KCIeprUMeHTa/IbHbIX
3a/1a4 110 TemMe
«Metasibi»"

https://
myschool.edu.ru/

Hemetannel, ux
T10JI0)KeHHe B
[Teproanueckou
CHCTeMe XMMMHUeCKHX
sneMmeHToB /1. U.
MeHpeneeBa v
0CO0EHHOCTH
CTPOEHUsT aTOMOB

https://
myschool.edu.ru/

dusnueckue
CBOMCTBA
HEeMeTaJlJIoB.
Annorponus
HeMeTaJl/IoB (Ha
ripuMepe KUCI0po/a,
cepsl, (pocdopa u
yriepo/ia)

https://
myschool.edu.ru/

XUMHUeCKHe
CBOMCTBaA I'a/IOT€HOB,
cephbl ¥ UX

https://
myschool.edu.ru/




coeIMHeHUN

XUMHUecKre
CBOMCTBaA a30Ta,
dbocodpa u ux
coeIMHeHUN

https://
myschool.edu.ru/

XumMmuueckue
CBOMCTBA yrjiepoja,
KPEMHMUS U UX
coelMHeHUH

https://
myschool.edu.ru/

IIpumeHenue
Ba)KHEMUIIINX
HEMEeTaJI/IOB U UX
coelMHeHUH

https://
myschool.edu.ru/

O06o0611eHe U
crcTeMaTu3aLus
3HAHUU T10 TEMe
«HemeTannel».
Bbruniciienus no
ypPaBHEHHUSM
XUMHUECKUX
peakiun u
TepMOXHUMHYEeCKHe
pacuéThl

https://
myschool.edu.ru/

[IpakTrueckas
pabora Ne 3.
«PerieHue
9KCIIepUMeHTaJIbHBIX
3a/]a4y 1o TemMe
"Hemetasibi'»

https://
myschool.edu.ru/

KonTtponbHas pabora
0 TEMam
«Metane» U

https://
myschool.edu.ru/

«Hemetasibi»

Heoprannueckue u https://
OpraHuyeckue myschool.edu.ru/
KUCJIOTBI.

Heopranuueckue u
OpraHhvyeckKue




OCHOBAHUA

AmMdoTepHbIe
HeopraHuueckue 1
opraHuyeckue

3 | coeauHeEHMUSI.

https://

0 | T'enetnueckasi CBsI3b 1 myschool.edu.ru/
HeOpraHUYecKux 1
OpraHu4ecKux
Bell[eCTB
Ponb xumuu B
obecrieueHnH
o ot o
1 . myschool.edu.ru/
TTUIEeBOM
0e3011aCHOCTH,
Pa3BUTUM MeIULIHbI
[TpexacraBienus 00
0OIIMX HAYYHBIX
3 | TpUHIMIIAx 1 https://
2 | TOPOMBILIEHHOTO myschool.edu.ru/
TOJTyYeHUst
Ba)KHEMIIIMX BEIIeCTB
5 e | hipsi
3 myschool.edu.ru/
MaTepuasioB
3 | XuMus U 3[0pPOBbe 1 https://
4 | uyenoBeKa myschool.edu.ru/
OBLIEE
KOJIMYECTBO 34
YACOBIIO

[TPOT'PAMME




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJ/IHHOI'O
ITPOIIECCA
OBSI3ATEJ/IbHBIE YUYEBHBIE MATEPUAJIBI I/I1 YYUEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., O611jecTBO € OrpaHUUeHHOW OTBETCTBEHHOCTHIO
«IPODA»; AkuoHepHoe ob1iectBo «M3marenbcTBo «IIpocBeliieHre»

» Xumus, 11 knacc/ 'abpuensa O.C., OO611jecTBO C OrpaHUUeHHON OTBETCTBEHHOCThIO
«IPODA»; AkroHepHoe o011iecTBo «M3marenscTBo «IIpocBeliieHre»
METOJUYECKUE MATEPUAJIbI IJ151 YUUTEJIA

Beeaure 1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumust MeToauueckoe 1ocobre — 6a30BbIi
ypoBeHb» - M.: [Ipoda 2022 rog,.

2. O.C.I'abpuensiH, U.I".OcTtpoymoB, «OO011jasi XMMHS B TeCTaX, 3a/lauax, yIpa)KHeHUsIX.
11 knacc» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensH, I[1.H.bepe3kuHn, A.A.Y1akoBa «Xumus 11 knacc: KoHTpo/ibHBIe U
TIpOBepoYHbIe PabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIeicoBa, A.I".Beegerckas «Xumus 11 knacc: HactonmpHast
KHUTra /s yuutensi». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensH, I'.I".JIvicoBa, A.I".BBefieHcKas «Xumus 11 knacc: HacTosibHast
KHUTa /s yuutensi». Yacts 2 — M.: [Ipoda, 2022 rog,.

6. O.C.I'abpuensH, [1.B.Pemietos, N.I'.OcTpoymoBa «3aZiauu 110 XUMHUH U CITIOCOOBI UX
peiiieHusi» - M.: «Ipoda», 2021rog.

7. B.I'. lennicoBa «Xumust 11 kacc roypounsble iiaHbl o yue6HuKy O.C.I'abpuesnsHa,
[".T".JIsicoBoi» - Boarorpag» Yuurens 2018roz.

8. M.A.Pa6oBa, ¥Y.FO.Hesckas, P.B.J/Iunko «Tectrl 1o xumuu 11 Knacc», - M.:



OK3ameH, 2019r.

9.9. O.C.I'abpuensiH, 1.I".ocTpoymMOB « XMMHUUECKHUM SKCITEPUMEHT B I11KoJTe 11 Kmace»;
- M.: Ipoda. — 2019 rog,.

IINPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

ehttp://www.chemnet.ru I'azeta «Xumusi» U caut st yuutens «5 Uiy Ha ypoK XUMUN»
http://him.1september.ru Egunas konnekiusi LIOP: TIpegMeTHast KoJiieKLust « XUMUsD»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuyHbIe
SKCIiepuMeHThI: xumMust. Kosnekuus Poccutickoro obirjeo6pa3oBaTeibHOTO mopTaa
http://experiment.edu.ru AJIXVUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickasi onumIiva/ia IKoJbHUKOB 110 XMMUX
http://chem.rusolymp.ru Opranvuyeckasi XMusi: 3JIeKTPOHHBIN YueOHUK [i71s1 cpeiHei
IITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMIMHHU: 37IeKTPOHHBINA yueOHUK
http://www hemi.nsu.ru OTKpbITbIN KOJIIeK: XAMUS

http://www.chemistry.ru JluctaHiMOHHas OJTUMIMAZA M0 XUMUMU:

TeIeKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN ITPOEKT



