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INIOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma Kypca «Xumusi» st 10-11 kaccoB (6a30BbIi ypoBeHb) (Aajiee TI0 TeKCTy — MporpaMma) siB/isieTcsi KOMIoHeHToM OCHOBHOM
obpa3oBaTe/ibHOM TTPOrpaMMBI cpefHero obirero obpasoBanuss MAOY COIII Ne 1 «ITosmudopym».

[MporpamMa pa3paboTaHa Ha OCHOBe TpeOOBaHWII K pe3y/ibTaTaM ocBoeHHsi OCHOBHOUM 00pa3oBaTe/ibHOM TMpOrpaMMbl CpefiHero o0iiero
obpazoBanuss MAOY COIII Ne 1 «ITomdopym» ¢ y4eToM Mporpamm, BKJTFOUEHHBIX B ee CTPYKTYPY.

[TporpammMa cooTBeTcTByeT TpeboBaHUssM PDejieparbHOTO TOCy/apCTBeHHOro 00pa30BaTe/IbHOrO CTaHJApTa cpegHero obiero obpa3oBaHUsI U
obecrieurBaeT AOCTWKEHHWE TJIAHUPYEMBIX pe3y/abTaTOB ocBoeHUsi OCHOBHOW 0Opa3oBaTe/bHOM MPOTpaMMbI CpefHero obmjero obpasoBanus MAOY
COIII Ne 1 «ITomgopym».

[Tporpamma 1Mo XMMuM Ha ypOBHe cpefiHero o0ijero oOpa3oBaHus pa3paboraHa ¢ yuétom KoHILemnyu rperojaBaHusi yaeOHOTO mpegmMera «XUMHUSI» B
oOpa3oBaTe/ibHBIX OpraHu3alusx Poccuiickodt defepaiuu, peanu3yrOIIMX OCHOBHbIe OOpa3oBaTeslbHble TPOTPAMMBI, WM OCHOBHBIX TIOJIOXKEeHUH
«Crparernn pa3sutust Bocnutanus B Poccurickon ®epepanyy Ha nepuog fo 2025 roga» (Pacnopsbkenne IlpasurenscrBa P® ot 29.05. 2015 Ne 996 -
p.).

OCHOBY TMO/IX0/I0B K pa3pabOTKe MPOrpaMMbl TT0 XUMHH, K OTIpeZie/IeHUI0 0011[el cTpateruu 00yueHusi, BOCTIMTAHUS ¥ Pa3BUTHS 00yUarOIIAXCSI
cpeactBaMu yuebHoro ripegmera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM ypOBHEe COCTaBWIM KOHLeNTyasbHble TonoxkeHus PI'OC COO o
B3aMO00YC/IOB/IEHHOCTH Lieflel, Co/iep>KaHusl, Pe3y/IbTaToB 00ydeHus ¥ TpeDOBaHMI K YPOBHIO ITOATOTOBKHY BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHMe, T0/lydyaeMOe BBIMYCKHUKaMM 001eobpa3oBaTe/ibHOM OpraHu3aliy, sBJsSeTCS HeOTbeMIeMOM YacThio WX
obpa3zoBaHHOCTH. OHO C/TY)KUT 3aBepLIAlIIMM 3TarioM peaiy3aldd Ha COOTBETCTBYIOIEM eMy 0a30BOM ypPOBHe K/IIOUEBBIX I[eHHOCTeH, TPUCYIIUX
1[eJIOCTHOM CHCTeMe XMMHUYeCKOro oOpa3oBaHMs. DTH I[eHHOCTH KacaloTCs T03HaHWS 3aKOHOB TMPUPO/BI, (HhOpPMUPOBAHUS MUPOBO33DEHHs U 00Iei
Ky/JIbTYphbl UesioBeKa, a TakKKe 3KOJIOTHYeCKM 00OCHOBAHHOTO OTHOIIEHHSI K CBOeMY 3/I0DOBbIO U TIPUPOJAHOM cpefe. Peanu3yercs Xumuueckoe
oOpa3oBaHue 00y4YaroOlUXCs Ha ypOBHe cpejgHero obimiero obpa3oBaHUsI CpeACTBaMH YyueOHOTO TipeZiMeTa «XHMHUS», CO/Iep)KaHWe U TOCTPOEHHe
KOTOPOT'O OTpe/ie/ieHbl B TIPOrpaMMe TI0 XUMUU C YYETOM CIel[UuUKN HayKu XUMUM, eé 3HaueHUsl B MO3HAaHUM TMPUPO/bl U B MaTepUaIbHOMN >KHU3HU
o01jecTBa, a Takke C y4éTOM OOIUX Iiesieid ¥ TPUHLMIIOB, XapaKTePU3YIOLINX COBPeMEeHHOe COCTOSIHHEe CHCTeMbl cpefiHero obimiero obpa3oBaHus B
Poccutickoit defepaiiuu.

XWMHs Kak 371eMeHT CCTeMbI eCTeCTBEeHHBIX HayK UTPAaeT 0COOYI0 pojib B COBPEMEHHOU L[UBU/IM3ALIMH, B CO3ZIAHUM HOBOM 0a3bl MaTepUaIbHOU
Ky/nbTypbl. OHa BHOCUT CBOU BK/IaZ, B JOPMHPOBAHKE PALMOHAIEHOTO HAYYHOTO MBIILIIEHHS], B CO3/IaHHe I1eJIOCTHOTO TIpe/ICTaB/IeH s 00 OKpy»KaroiieM
MHpe KaK O eJMHCTBe MPUPO/IbI U UesioBeKa, KOTopoe (OpPMUDYeTCs B XUMHUK Ha OCHOBE TOHMMAaHUS Bell[eCTBEHHOT0 COCTaBa OKPYyKarolllero Mupa,
0CO3HaHUs B3aMMOCBSI3M MEX/y CTPOEHUEM BeIlleCTB, UX CBOMCTBAMH U BO3MOKHBIMH 00/1aCTSIMU TIPUMEHEHHSI.

TecHO B3aMMOJIENCTBYsl C APYTUMM eCTeCTBeHHBbIMHM HayKaMU, XHMHs CTajla HeOTheM/IeMOW YacThbi0 MUPOBOM KY/IbTYPbl, HEOOXOJUMbBIM
YC/IOBHEM YCTIELIHOTO TPy/ia U KU3HU KaXJ0ro uieHa obujectBa. CoBpeMeHHast XUMHSI KaK HayKa CO3WzaTe/ibHasl, Kak HayKa BBICOKMX TEXHOJIOTHN



HampaB/ieHa Ha pellleHre TJ00a/lbHBIX MPOo06JeM yCTOMUYMBOTO pa3BUTHSI UeslOBeUeCTBa — ChIPheBOM, SHEpreTHuYecKol, TMHILeBOM, IKOT0THYecKoi
6e30macHOCTU U OXpaHbl 37J0POBBSI.

B cooTBeTcTBUM C 00UUMH 11e/ISIMUA Y TIPUHIIUIIAMU CpefiHero o01ero obpa3oBaHus cofiep)kaHue rpeameta «Xumusi» (10—11 kmacchl, 6a30BbIi
ypOBeHb M3yuyeHUsi) OPHeHTUPOBAHO IIPEMMYIIIeCTBEHHO Ha OOILeKy/JbTypHYIO TOATOTOBKY OOyuaromyxcs, HeoOXoJUMyH UM [/s BbIpabOTKH
MHUPOBO33PDEHUYECKUX OPHUEHTHPOB, YCIEITHOTO BKJIFOUEHHUSI B JKU3Hb COIMyMa, TPO/IOJDKEHHsT 00pa30BaHMs B Pa3/MUHBIX 00/1acTsAX, HE CBS3aHHBIX
HEeIoCpe/ICTBEHHO C XUMUEH.

CoCTaB/SIOIMMU TIpeZiMeTa «XUMHUSI» SBJSIOTCS 6a30Bbie Kypchl — «OpraHuueckasi XuMusi» U «OO0I1ias 1 HeopraHudeckasi XMMUsi», OCHOBHBIM
KOMIIOHEHTOM CO/IepKaHUsI KOTOPBIX sIBJISTFOTCSI OCHOBBI 0a30BOM HAayKU: CCTeMa 3HaHUM 110 HeOpraHWYeCcKoi XUMHUH (C BK/TFOUeHHeM 3HaHUM 13 o01eit
XUMUW) U OPTaHUUeCKor XuMuu. PopMHUpOBaHUe JaHHON CUCTeMbI 3HAHUH TTPU U3YUYeHUH TpeiMeTa 0becrieunBaeT BO3MOYKHOCTh PaCCMOTPEHHUSI BCETO
MHOroo0pasusi BelljeCcTB Ha OCHOBe O0IL[MX TTOHSATHH, 3aKOHOB U TeOPUM XUMUM.

CTpyKTypa cofiep>kaHust KypcoB — «OpraHudeckast Xumusi» U «O011jasi 1 HeopraHAdecKasi XMMusi» C(hOpMUPOBaHa B TIporpamMMe 10 XMMHUH Ha
OCHOBe CUCTEMHOI0 TO/X0/la K U3y4eHHI0 yueOHOro marepuasna U 00yc/ioBieHa UCTOPUUeCKH 0O0CHOBaHHBIM pa3BUTHEM 3HAHUWM Ha Orpe/ie/IéHHBIX
TeopeTHUeCcKuX ypoBHsX. Tak, B Kypce OpraHAyeckou XYMUM Bell[eCTBa PACCMaTPUBAIOTCS HAa YPOBHE K/IaCCUUeCKOW TeOpUU CTPOEHHsl OpraHuyeCcKuX
COeZIMHEeHWH, a TaKKe Ha yPOBHE CTepeOXWMHUECKHMX U 3/IeKTPOHHBIX TpeJCTaB/leHuid O CTpoeHWH BelllecTB. CBefeHUss 00 M3yuyaeMbIX B Kypce
BeIIleCTBaxX ZIAI0TCSA B Pa3BUTHHU — OT YIJIEBOZOPOZOB /10 CJIOXKHBIX OMOIOTHYECKU aKTUBHBIX COeJMHEeHUH. B Kypce opraHMueckol XUMHH ITO/TyYaroT
pa3BuTHe c)OpMHUPOBaHHbIE HA YPOBHE OCHOBHOT'O 0011jero 06pa3oBaHusi epBOHayvasbHbIe TIPe/iCTaB/IeHHs 0 XUMUUeCKOU CBsI3H, K/1aCCU(UKALMOHHBIX
TpPU3HAKax BeIleCcTB, 3aBUCUMOCTU CBOMCTB BeIleCTB OT UX CTPOeHUsI, 0 XUMHUUYEeCKOU peakivu.

[Toj, HOBBIM YTJIOM 3peHUsl B TipeiMeTe «XUMUsi» 0a30BOr0 YPOBHS pacCMaTpPUBAeTCsl H3yueHHbI Ha ypOBHe OCHOBHOTO 0011ero o6pa3oBaHUs
TeopeTUYeCKHUii MaTepras U (PaKTOIOTHUeCcKHe CBe/IEHUS O BEI[eCTBaX U XUMHUECKOU peaklivy. Tak, B UaCTHOCTH, B Kypce «OO0I11as U HeopraHuueckast
XUMUsT» 00yuaroIMMCsi Tpe/ioCTaB/sieTCsl BO3MOXKHOCTb OCO3HATh 3HaueHWe TepruoJuueckoro 3akoHa C 0OIIieTeopeTUuecKuX U MeTO0I0THYeCKUX
TIO3UIINH, TTy0’Ke MOHATh UCTOPUUECKOe M3MeHeHre (hYHKIIMH 3TOTO 3aKOHa — OT 000011aroIIeli 10 00bACHSIIOIIENH U MPOrHO3UPYIOITIeH.

EnuHasa cucrema 3HaHMM O Ba)KHEMIIMX BelllecTBax, UX COCTaBe, CTPOEHWH, CBOMCTBaX M MPHUMEHEHUH, a TaKKe 0 XMMHUUYECKUX peakLusiX, UX
CYII[HOCTH M 3aKOHOMEPHOCTSIX MPOTeKaHUs JomoHseTcs B Kypcax 10 1 11 K/accoB 3/ieMeHTaMU CO/iep>KaHusl, UMEIOIIUMU KY/IbTYPOJIOruueCcKUul u
TIPUK/IaZIHOM XapakTep. DTH 3HaHUS CTIOCOOCTBYIOT MOHUMaHUIO B3aUMOCBSI3U XUMHU C IPYTHMHU HayKaMH, pacKpbIBalOT e€ poJib B I03HaBaTeTbHON U
MPAKTUUECKOW [1eSITe/IbHOCTH YesloBeKa, CITOCOOCTBYIOT BOCIIMTAHWIO YBa)KeHUSI K TIPOIIECCY TBOpPYECTBAa B 00JIACTM TEOPUM W TIPAKTUUYECKUX
TIPUIOXKEHWH XUMWHM, TIOMOTAlOT BBIMYCKHUKY OPUEHTHPOBAaThbCs B OOILECTBEHHO M JIMYHOCTHO 3HAUMMBIX IpoOsieMaX, CBSI3aHHBIX C XUMHUEH,
KPDUTHUYECKU OCMBICIMBaTh HUH(POPMAIMI0 U TIPUMEHSITb €& [Jisi TIOTOJIHeHWs 3HaHWM, pellleHds WHTe/IeKTyaJbHbIX M SKCIIepUMeHTa/lIbHbIX
HCCIe0BaTeIbCKUX 3a/lau. B 1ie/iom coziep>kaHue yueOGHOTO rpeamera «XHUMHsI» JaHHOTO YPOBHSI M3yueHHWs] OPUEHTHPOBAHO Ha (pOpMHUpOBaHUE Y
00yJaroImuxcsi MUPOBO33DEHUECKONW OCHOBBI [ijii TIOHMMaHWsS (GUI0COPCKUX U7el, TaKMX Kak: MaTepuajbHOe €JUHCTBO HEOPraHUYecKoro |
OpraHu4ecKoro MUpa, 00yC/IOBIEHHOCTh CBOMCTB BeILleCTB WX COCTaBOM M CTPOEHHEeM, MT03HAaBaeMOCTb TIPUPOZHBIX SIBIEHUM MyTEM SKCIieprMeHTa U
pellieHNst TPOTUBOPEUNI MEXK/Ty HOBBIMU (haKTaMH U TeOPeTUUYeCKUMH TIPeATTOChIIKAMU, 0CO3HAHKE POJTH XUMHU B PEIIEHUH 3KOJIOTMUeCKUX Tpobiiem,
a Takxe rpo6sieM cbepekeHUst SHEPTeTUUeCKHUX PECYPCOB, ChIPbsi, CO3/IaHMUSI HOBBIX TEXHOJIOTUM U MaTeprasioB.

B nisiaHe pernieHust 3aiau BOCITUTAHUS, PAa3BUTHS U COI[UA/NA3AI[UN 00YUArOIUXCs PUHSTHIE IPOTPaMMOM 110 XUMHH TI0/IXO/IbI K OTIpe/Ie/IeHUI0
coJiep>KaHusl M TIOCTPOeHUs TIpeJjMeTa TMpeAyCcMaTpuBal0T (OpPMUPOBaHHE YHUBEpCA/JbHBIX YUueOHBIX AelCTBUM, UMelIUX 0a30Boe 3HaueHue [ijis



pa3/IMYHbIX BUJIOB [IeSITe/TbHOCTU: pellleHusi mpobsieM, TOMCKa, aHaau3a U o0paboTKu MHQoOpMaluu, HeoOXOAUMBIX AJisi TIPUOOpeTeHus: OribITa
MPAaKTUUYeCKOW U UCCIeZloBaTe/IbCKOM JIesiTe/TbHOCTH, 3aHUMarolI1eli Ba)KHOe MeCTO B TTO3HAHUU XUMUHU.

B mpakTHKe mperiosiaBaHys XMMHH KaK Ha yPOBHE OCHOBHOTO 001iero o0pa3oBaHusl, TaK U Ha YPOBHe cpefiHero obiriero oOpa3oBaHusi, TIpH
oripeie/ieHUH CojlepKaTe/TbHOW XapaKTepUCTHKU Liesiell U3ydyeHus rpeiMeTa HarpaB/ieHHeM TepBOCTeleHHON 3HAUMMOCTH TPaJULIMOHHO TIPU3HAETCS
(opMHpOBaHHe OCHOB XMMHUECKON HayKd KakK 00JIaCTH COBPEMEHHOTO eCTeCTBO3HaHWsl, NTPAKTUUeCKOW [esTelbHOCTH YeloBeKa M Kak OFHOTO M3
KOMITOHEHTOB MMPOBO# KynbTypbl. C MeTOJUUeCKOW TOUKW 3peHUst TaKOW TMOJXOJ K OmpefesieHUt0 Ljefell U3yueHUs TpegMeTa SIB/SeTCs BITOJTHE
OTIpaB/IaHHBIM.

CornacHoO JAaHHOM TOUKe 3peHust IIaBHbIMU 11eJIIMU U3YyUeHust rpeMeTa « XuMusi» Ha 6a3oBoM ypoBHe (10 —11 KJ1.) SIB/ISIFOTCS:

¢dbopmMHpOBaHKe CHUCTEMbl XUMUUECKUX 3HAaHUM KaK Ba)KHeHIIell COCTaB/IsifoIIel eCTeCTBeHHO-HayuyHOW KapTHHBI MUpa, B OCHOBE KOTOPOU Jie)kaT
K/TFOUeBbIe TIOHATHS, (PyH/aMeHTaIbHbIe 3aKOHBI ¥ TEOPUU XMMUU, OCBOEHHe si3bIKa HayKU, YCBOeHUe U MOHUMaHue CYLHOCTH [JOCTYITHBIX 0000111eHuit
MHPOBO33pPeHYeCKOro XapakTepa, 03HaKOM/IeHHe C UICTOPHel UX Pa3BUTHS M CTAHOBJIEHNS;

dbopmMUpOBaHUe U pa3BUTHe TPe/ICTaB/IeHUM 0 HAyYHbIX MeTo/laX TT03HaHKS BeI|eCTB M XUMUUeCKUX peakiiii, He0OX0JUMBIX /I/isi IPUOOpeTeHust
yMeHHII OPHEeHTUPOBAThCSl B MUPE BELeCTB ¥ XMMUUECKHUX SIBJIEHUH, IMEIOLIIX MeCTO B TIPUPO/e, B TPAKTUUECKOM U TIOBCe[HEBHOM )KU3HHU;

pa3BUTHe YMeHUI U CTI0CO00B JiesiTeTbHOCTH, CBSI3aHHBIX C HaO/M0ieHneM U 00bsiCHeHreM XMMUYeCKOT0 SKCIiepruMeHTa, CoOJIr0/jleHreM TIPaBuI
6e30macHOTo 0OpaIljeHHs C BeleCTBaMHU.

Hapsigy ¢ aTum, cojiepkaTesibHasi XapaKTepHUCTHKa Liesieid U 3a/ilau U3ydyeHus TipeJiMeTa B porpaMMe 1o XUMHW YTOYHeHa M CKOPPeKTHPOBaHa B
COOTBETCTBUM C HOBBIMHU ITPHOPHUTETAMH B CHCTeMe CpefiHero obmjero odpasoBanusi. CerojHs B MpeNofaBaHUM XUMUHM B O0JIbILIEN CTereHr OTaéTcst
rpeJriouTeHre TIPAaKTUYeCKOW KOMIIOHEHTe cofiep)kaHusi 00yuyeHUs, OpHMeHTMPOBAHHOW Ha TIO/ATOTOBKY BBIMYCKHHMKA 001jeo0pa3oBaTenbHON
OpraHM3aLuH, BiaJerol[ero He HAOOPOM 3HaHUMH, a GYHKI[MOHATBHON TPAMOTHOCTBIO, TO €CTh CTIOCO0aMHU ¥ YMEHUsIMUA aKTUBHOTO TTO/Ty4YeHHsT 3HaHUH
Y TIpUMeHeHHs1 UX B peasibHOM YKU3HU [iJisl PellleHus TIPaKTUUYeCKUX 3a/jau.

B CBsi3U C 3TUM MpU U3YUeHUU rpeiMeTa «XUMUs» JOMUHUPYOlee 3HaueHre MPUOOpeTatoT Takue Lie/d U 3a/jauu, Kak:

e azanTaiys 0O0yJaroIUXcs K yCIOBUSIM JUHAMHUUHO Pa3BUBAIOIIErocsi MUpa, (OPMUPOBaHNE UHTE/IEKTYaIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY TIPUHSITHIO TPAMOTHBIX PellleHnH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBS3aHHbBIX
C Bell[eCTBaMH U UX NPUMeHeHHeM;

e (opMupoBaHUe Y 00yUarOIIUXCS KFOUeBbIX HAaBBIKOB (K/TFOUEBBIX KOMIIeTeHIIHI), UMeRIUX YHUBepcalbHOe 3HaueHue [jisi pa3/IuuHbIX BU/IOB
JesTe/TbHOCTH: peIleHus MpobsieM, MOMCKa, aHa/iru3a U 00paboTKu MH(OpMaIuy, HeoOXOAUMBIX [I/Isi TIPUOOPETeHHUsT OTbITa JeATeTbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOe MeCTO B TIO3HAaHUM XMMHH, a TaKKe /ISl OLIEHKH C TMO3UIMM 3KOJ0rnueckoi 6e30mMacHOCTH XapaKTepa BIIUSHUS
BeII[eCTB ¥ XMMUYeCKHX TPOLIeCCOB Ha OPraHK3M UesioBeKa U IPUPOAHYIO CPeAy;

e pa3BUTHe TI03HABATe/NbHbIX WHTEPECOB, WHTE/JIEKTYaJbHbIX W TBOPUECKHUX CITIOCOOHOCTel 00ydarouxcsi: CIIOCOOHOCTH CaMOCTOSITeNTbHO
nprobpeTaTh HOBble 3HAHUS MO0 XUMHU B COOTBETCTBUU C >XKM3HEHHBIMU TOTPeOHOCTSIMH, WCII0/Ib30BaTh COBpeMeHHble MH(OpMal[OHHbIe
TeXHOJIOTHH [IJIsl TIOMCKA ¥ aHa/ii3a yueOHOW ¥ Hay4yHO-TIOMY/ISIPHOM WH(MOPMAI XUMHUECKOTO CO/lepyKaHHUs;

e (opMrpoBaHUe U pa3BUTHE Y 00yUYarOLMXCsl aCCOIMAaTUBHOTO M JIOTUYEeCKOTO MBILIUIeHHs, Hab/IFoiaTe/TIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH,
KOTOpble 0COOeHHO He0OXOAUMBI, B YaCTHOCTH, TIPY TJIAHUPOBAaHUU U MPOBeIeHNH XUMUYeCKOT0 SKCIIepUMeHTa;



BOCITATaHUe Yy 00yuaromxcsi yoe)KAéHHOCTH B TYMaHUCTHUeCKOW HarpaB/ieHHOCTU XUMHH, e€ BaXXKHOM POJIU B pellleHuH r100aabHbIX 1pobsiem
palMOHAILHOTO TIPUPO/IOTIO/b30BaHUsI, TIOTIOIHEHUST YHEPreTHUeCKUX PeCypcoB U COXPAHEHUS TIPUPOJHOTO DPABHOBECHS], OCO3HAHUS
HeoOX0IMMOCTH Oepe>KHOT0 OTHOIIIeHHs K TIPUPO/ie ¥ CBOeMY 3/J0POBbIO, a TaKKe MPUOOpeTeHUs OIbITa UCTIOb30BaHUs TIOJyYeHHbIX 3HaHUM
JUTSI TIDUHSITUS] TPAMOTHBIX PEIIeHUH B CUTYaI[UsIX, CBI3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMH.

CBS3b C PABOYEW ITPOTPAMMOM BOCITUTAHUS IIKOJIBI
Peasn3aliysi BOCIUTATE/TLHOTO MTOTEHI[Ha/a YPOKOB XUMUH (YPOUHOH [1eSITe/IbHOCTH, ayZIMTOPHBIX 3aHATHHI B paMKaX MaKCUMasbHO JIOMTyCTUMOMN

yueOHOM Harpy3ku) rpeJycMaTpUBaeT:

MaKCHMa/bHOe HCII0/Ib30BaHHe BOCIIMTATENbHBIX BO3MOKHOCTEN CO/lep)KaHHs YPOKOB /it (hOPMUPOBAHMS Yy OOYUarOL[UXCS POCCUMCKHX
TPAJMLIMOHHBIX JIYXOBHO-HPAaBCTBEHHBIX U COIMOKY/IbTYPHBIX I[eHHOCTeH, POCCUMCKOT0 UCTOPUUYECKOTO CO3HAHMSI Ha OCHOBE MCTOPHUYECKOTO
TIPOCBeEIIeHHs]; TI0I00p COOTBETCTBYIOIETO CO/IeP>KaHUsI YPOKOB, 3a/laHWi, BCIIOMOTaTe/NbHBIX MaTepuasioB, MPOOJeMHBIX CUTYal[uil s
00CY>KIeHH;

BK/IIQUEHHE B CO/iep>KaHUe YPOKOB 1ie/IeBbIX OPUEHTUPOB pe3y/ibTaTOB BOCIIMTaHUS, UX yUeT B Orpe/ie/IeHUU BOCITUTATe/NbHBIX 3aZlau YPOKOB,
3aHATUY;

BLIOOD METO/IOB, METO/UK, TE€XHOJOTMM, OKa3bIBalOIMX BOCIMUTATeIhbHOE BO3/IeMCTBHE Ha JMYHOCTH B COOTBETCTBHU C BOCIIMTATETbHBLIM
H7ieasiom, 11eJIbI0 U 3a/la4aMi BOCTIUTAHUS, T1e/IeBBIMU OPUEHTUPAMU Pe3y/IbTaTOB BOCTIUTAHUS; PeaT3aliiio MPUOPUTETa BOCITUTAHUS B yUeOHOM
J1esITeIbHOCTH;

TIpUB/IeUeHNe BHUMaHUSI 00YJalOIIUXCS K I[eHHOCTHOMY acCIeKTy HM3ydaeMbIX Ha YpOKax ITpPeIMeTOB, SIBJIeHWMM W COOBITUM, UHULMMPOBAaHUE
00CY>X/1eHUH, BbICKa3bIBaHUI CBOETO MHEHUS, BLIDAOOTKH CBOET0 JTMUHOCTHOT'O OTHOIIEHHS K U3y4aeMbIM COOBITHSIM, SIBJIEHUSIM, JTUTIAM;
TIpUMEeHeHWe WHTEPAaKTUBHBIX (OpM yueOHOM pabOThl — WHTE/IEKTYa/lbHBIX, CTUMY/IMPYIOIIUX T03HABaTe/bHYI0 MOTHBALUIO, WUTPOBBIX
METO/IUK, MUCKYCCHM, AAIOIIAX BO3MOXXHOCTH TPUOOPECTH OMBIT BeJleHHSI KOHCTPYKTHBHOIO [Uajiora; TPYIIIOBOM pabOThl, KOTOpasi YUWT
CTPOUTH OTHOIIIEHUS U [IeMCTBOBaTh B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIILJIEHUST;

noOy»kieHne 00ydJaroluXxcsi COoOJII0jaTh HOPMBI TIOBEZIEHHWs, MpaBWa OOINEHWS CO CBEPCTHUKAMH M TeIarOTMUeCKUMHM pabOTHUKaMH,
COOTBETCTRBYIOII[ME YKJIa/y IITKOJIbI, YCTAaHOBJIEHHE U TIOAI€PXKKY A00OpoXKeiaTelbHON aTMOoChephI;

OpraHM3aIvi0 HaCTaBHUUECTBA MOTHUBHUPOBAHHBLIX W 3PYJUPOBAHHBIX 00yUarol[UXcs Haj, HeYCIeBarIMMU OJHOK/IaCCHUKaMH, B TOM UHCJIe C
0co0bIMHU 00pa30BaTeTbHLIMU MTOTPEOHOCTSIMH, /IAF0I[ero 00yUaro[UMCs COLMATbHO 3HAUMMBIN OMBIT COTPYAHUUECTBA U B3aMHOM ITOMOII[Y;
VHUI[UUPOBaHUEe U TIOAJEP)KKY HCCIe0BaTe/IbCKOM [IesiTeTbHOCTH 00yuaroluXcs, IJIaHUPOBaHWEe U BBLITIOJHEHWE WHAWBHAYA/IbHBIX U
TPYIIIOBBIX TPOEKTOB BOCTIUTATE/ILHON HaIlPaBI€HHOCTH.

Pe3ynbTaThl eAMHCTBA yueOHOM M BOCIMTATeNbHON JesTeTlbHOCTU OTpaXkeHbl B pa3zienie paboueil mporpaMMmbl «/IMYHOCTHBIE Pe3y/bTaThl

H3yueHust yueOHOTO TipeZiMeTa « XMMHsI» Ha YPOBHE OCHOBHOI'O 0011[ero 06pa3oBaHuUs».

MECTO YUEBHOI'O ITPEJMETA «X1UMMWS» B YYUEBHOM ITVIAHE
B cucteme obiriero o6pa3oBaHust «XUMHUsI» SIB/ISIETCS 00si3aTelbHBIM y4eOHBIM TIPeIMeTOM, KOTOPBIN BXOJWUT B COCTAaB TIPeMETHOM 00siacTH

«ECTECTBGHHO-HayT-IHBIe npeamMeThI».

Cpok ocBoenust paboueii iporpammbl: 10-11 kaccer, 2 ropa



KosnryecTBo yacoB B yueOHOM I71aHe Ha M3yueHHe nipeamMeTa (34 yueOHbIe HeJiesin)

Knacc KomnuectBo uacos B Heziennto | KonmmuecTBO 4acoB B rof,
10 xytacc 1 34
11 knacc 1 34
Bcero 68




COAEPXAHWE OBYUYEHNMA
10 K/IIACC
OPI'’AHNYECKASA XUMHIA
TeopeTryeckrie OCHOBBI OPraHUUeCKOW XUMUN

[TpeameT opraHWUeCKOW XUMHU: e€ BO3HWKHOBEHME, PA3BUTHE U 3HAUEHWE B TIOJTYUeHWH HOBBIX BeI|eCTB U MaTepuasnoB. Teopus CTpOeHHs
opraHuyeckux coeivHeHuit A. M. BytnepoBa, eé ocHOBHBbIe T0Ji0)KeHUsI. CTPYKTypHbIe (hOpMyJibl OpraHMueckux BelecTB. ['oMosiorusi, u3oMepusi.
Xumuueckasi CBSI3b B OPraHUUECKUX COeIMHEHUSIX — O/IMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBneHure o KnacCU(UKalMM OpraHUuUecKUX BellecTB. HoMeHK/aTypa OpraHMuecKMX COeIMHEeHWH (CucTemaTthueckas) i TpUBUabHbIe
Ha3BaHWS Ba)KHEUIIINX Tpe/ICTaBUTe/Iel KIaCCOB OPraHUUeCKUX BelleCTB.

OKcrepuMeHTaIbHbIe MeTO/Ibl M3yUeHUsl Bell[eCTB U WX TpeBpallleHui: 03HaKOM/IeHHe ¢ 00pa3liaMy OpraHuuecKrX BelleCTB U MaTephajaMy Ha
MX OCHOBE, MO/Ie/TUPOBaHKe MOJIEKY/T OpraHUUYeCKUX BeIleCTB, HaO/I0[eHre U OM1CaHue IeMOHCTPAIIMOHHBIX OTBITOB IO TIPEeBPAI[eHUI0 OPraHUYeCKUX
BeIlleCTB MPU HarpeBaHUM (TUlaBieHre, 00yT/IMBaHNe U rOpeHue).

YreBosopozbl

AnKaHbl: COCTaB ¥ CTPOEHUE, FTOMOJIOTUYeCKUH psJi. MeTaH 1 3TaH — NpocTellie pe/iCTaBUTe/U a/IKaHOB: (PU3HUeCKre U XMMUUeCKre CBOKCTBa
(peakLy 3aMelleHHUs U FTOPEHUsT), HaXOX/ieHre B IPUPO/ie, MO/IyYeHe U IIPUMeHeHNe.

AJTKeHBbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH Ppsifi. DTU/IeH U MPOMU/IeH — IIPOCTeHIlINe TIpe/CTaBUTeNN alKeHOB: (PU3nYeckre U XMMUUecKre
CBOMCTBA (peakLy TUAPUPOBaHus, FaJlOreHUPOBaHUs, THipaTaliii, OKUCIeHUs U MIOJIMMepHU3aLivn ), TIoTy4YeHre U NpUMeHeHue.

Ankanvensl: 6yraguen-1,3 u metunbyragueH-1,3: cTpoeHre, BakKHelllIMe XUMHUYeCKWe CBOWCTBA (peakiusi rosiiMepu3anum). [lomyueHue
CUHTETUYEeCKOTO KayyyKa M Pe3UHBI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUsI, TOMOJIOTUUeCKUM psifi. ALleTU/IeH — TPOCTeHIIN TIpe/iCTaBUTe/b aJKWUHOB: COCTaB, CTPOeHHe,
(ur3nueckre U XUMUYeCKHe CBOMCTBA (peakliuK rIpUPOBaHus, TaJlorTeHUPOBaHus, THpaTaliiu, TopeHus), ojiyueHre 1 puMeHeHue.

APEHBI. bensosn: cocras, CTpO€Hue, (1)I/I3I/I‘-IECKI/IG U XUMHYECKHe CBOMCTBa (peaK].[I/II/I raJIorTeHNpOBaHUA U HI/ITpOBaHI/IH), rnojmyueHve H
IIpyUMeHeHHe. TOJIYOJII COCTaB, CTPOEHUE, (1)I/I3I/IquKI/Ie 1 XUMHYeCKHe CBONCTBa (peaKL[I/II/I ra/IOr€HUPOBAHHUA U HI/ITpOBaHI/IH), ojiyueHre v ripuMeHeHue.
ToKCHUHOCTB dpPEHOB. I'eHeTHUeCKas CBsI3b MeXy yrjieBo0poiaMu, IMMPpUHAAJIEKAIIUMHU K pa3/IMYHBIM K/1dCCaM.

[TpupoaHble UCTOYHUKU YTJIeBO0PO0B. [IpupoiHbIii ra3 U monyTHble HedTsiHbIe ra3bl. HedTh 1 eé npoucxoxaeHre. CriocoObl nepepaboTKu
He()TU: TIeperoHKa, KPeKUHT (TepMHUUeCKHid, KaTaTuTHUeCKuii), muposm3. [IpoayKThl repepaboTku He(TH, MX TIPUMeHeH:e B TIPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHBIN yrosb U IPOAYKTHI ero rnepepaboTKH.



OKcrieprMeHTaIbHbIe METO/IbI M3yueHUsl BellleCTB U UX MpeBpallleHuii: 03HaKoM/IeHHe ¢ 06pa3ljaMu Iy1laCTMacc, KayuyyKoB U Pe3UHbI, KOJUIeKIA
«HedTb» 1 «¥YTOMb», MOZIETUPOBaHKE MOJIEKYJT YTIEBO/IOPO/IOB U Ta/loreHONPOU3BOHbIX, TTPOBe/IeHHe TIPaKTUUeCKOW paboThl: TIoJydeHre STUIeHa U
H3yuyeHHe ero CBOWCTB.

PacuéTtHble 3a/jaunl.

BbIunc/ieHust o ypaBHEHHIO XUMHUUECKOM peakI[uy (Macchl, 00bEéMa, KOJTMUeCTBA MCXOJHOTO BeITeCTBa WX MPOZAYKTa PeaKIUX 10 U3BECTHBIM
Macce, 00bEéMy, KOJIMUeCTBY OJIHOTO M3 MCXO/IHBIX BEIL[eCTB WU MPOAYKTOB PeaKLiu).

Kucnopozcogepkariyie opraHuueckie CoeJMHeHus

[TpesenbHble 0fHOATOMHBIE CLIUPTHI. MeTaHOM 1 3TaHOM: CTpOoeHue, (pu3nueckre U XUMUUecKre CBOMCTBA (peakljMy ¢ akTUBHBIMU MeTaslllaMH,
raJloreHoBO/IOPO/IAMH, TOpeHue), TpuMeHeHHe. BomopoJHble CBS3W MeXAy MOJIeKyJaMd CITHUPTOB. JleficTBMe MeTaHO/MIAa M 3TaHOJA HAa OPraHU3M
yesioBeKa.

MHoroaToMHble CIUPTHI. DTUIEHTJIMKO/b U TJMLIEpUH: CTpoeHUe, dhu3nueckrue U XUMHUUeCKUe CBOMCTBa (B3aUMOJENCTBUE CO I[eJI0UHBIMU
MeTasljlaMH, KaueCTBeHHas peakLiUsi HA MHOTOaTOMHbIe CIIMPTHI). [leiicTBUe Ha opraHu3M 4YesioBeka. [IprMeHeHue riauliepyrHa U 3TUIEeHTTUKOJIS.

deHom: CTpOEHME MOJIEKY/TBI, PH3MUeCKre M XUMHUecKre cBoicTBa. TokcuHOCT (eHosa. [Ipumenenne ¢eHoma.

Anbperupl v KeToHbl. @opmanberu/, aleTaabJeru/|: CTpoeHue, pr3nueckre U XMMHUYeCcKre CBOMCTBA (peakLiy OKUC/IeHHUS U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe PeaKLUM), oy4yeHrue U NpUMeHeHue.

OAHOOCHOBHBIG npeaejbHbIE Kap60HOBBIe KHUCJIOTEL MyPaBbI/IHaH N YKCYCHad KHUC/IOTBI: CTPOE€HUeE, (bI/I3I/IquKI/Ie U XUMHUeCKHe CBONCTBa
(CBOﬁCTBa, O6I.L[I/Ie AJId K/1aCCa KHUCJ/IOT, pedKuud BTGPI/I(I)I/IKEILH/II/I), IMo/sIyueHre 1 rIpuMeHeHHe. CTeapI/IHOBaH M 0JIEMHOBAsAA KUC/IOTHI KdK TIpeACTaBUTEIN
BBICIIIHUX Kap6OHOBbIX KUC/I0T. Mbl/la KakK COJIA BBICIIIAX Kap6OHOBBIX KHCJ/IOT, UX MOoLee ,ELEI‘/JICTBI/IG.

CnoxxHbie 3(Upbl Kak MPOW3BO/HBIE KapOOHOBBIX KUC/IOT. ['MAposiu3 cy10kHBIX 3¢upoB. Kupsl. ['uaponm3s xupoB. IIpiMeHeHre >KHAPOB.
bronoruueckas posb XKUPOB.

YrneBogpl: cocTaB, KaccuUKarys yrieBoJoB (MOHO-, IU- U TTo/Mcaxapy/bl). ['JIF0K03a — MpoCTeHImii MOHOCaxapuz;: 0COOeHHOCTH CTPOeHHst
MOJIeKY/bl, hHU3UUYecKre U XUMUUecKre CBOMCTBA (B3auMogelicTBue ¢ ruapokcusom meau(Il), okucieHrne aMMyuayHbIM pacTBopoM okcuja cepebpa(l),
BOCCTAHOBJIeHNE, OpOKeHUe TTI0K03bI), HaXOXKAeHHe B TIPUPO/ie, IpUMeHeHue, Oronoruueckas posib. @orocuHTe3. PpyKTO3a Kak U30Mep IIFOKO3BL.

KpaxMman u 1je/it0/103a Kak MpUpoJHble monuMepbl. CTpoeHHe Kpaxmasa U Lesuttono3bl. dPusnyeckde U XUMHUUeCKHWe CBOWCTBa Kpaxmasa
(ruponu3, KaueCcTBeHHasi peakijusi C H0J[OM).

OKcriepuMeHTalbHble MeTO/Ibl U3yUeHHs BellleCTB U WX TpeBpallleHuil: npoBeJeHue, Hab/roleHre U OIMcaHre JeMOHCTPALMOHHBIX OIbITOB:
ropeHre CIYMPTOB, KaUeCTBEHHbIE PeaKL[My OJHOaTOMHBIX CLIMPTOB (OKMC/IeHUe 3TaHos1a okcuom Meu (1)), MHOroaTOMHBIX CTUPTOB (B3aUMO/eNCTBHE
ryiepuHa ¢ ruipokcuzioM Meau(Il)), anbaerngoB (OKMC/IeHHe aMMHAuHBIM pacTBOpoM okcua cepebpa(l) u rugpokcugom meau(11), B3aumMoelicTBre
KpaxmaJsia C M0/IoM), TIPOBe/leHre TPAKTUYeCKOW paboThI: CBOMCTBA PACTBOPA YKCYCHOW KHC/IOTHL



PacuétHble 3amaun.

BbIunicsieHust 0 ypaBHeHUIO XUMHUUeCKOU peaklvy (Macchl, 00béMa, KOTMUeCTBa MCXO/JHOTO BellleCTBa WM MPOJYKTa PeakLiy 10 U3BEeCTHLIM Macce,
00BEMY, KOTUUECTBY OIHOTO U3 UCXO/HBIX BEIeCTB WU IMPOJYKTOB PEaKI[UH).

A3OTCO,ELEP)K8LL[I/IE OpraHnydyeckure CoeJHEHM.

AMMHOKMC/IOTBI KaK aMCl)OTeprIe OpraHrnyeckKkuve CoequHeHUd. dusnyeckre ¥ XMMHUUYeCKHe CBOMCTBAa aMHUHOKUC/IOT (Ha npuMepe I‘J'II/IL[I/IHa).
buosiornueckoe 3HaueHre aMUHOKUC/IOT. HeHTI/I,ELBI.

Benku kak mpupojHBIe BELICOKOMOJIEKYJISIPHBIe coeinHeHus1. [lepBrUYHasi, BTOpUYHasi M TPeTHUHAsE CTPYKTypa O0enkoB. XUMHUeCcKre CBOMCTBA Oe/IKOB:
TUJpOJIN3, JleHaTypalys, KaueCTBeHHbIe peakl[uM Ha OesKu.

SKCHGPI/IMEHTaJIbeIe MeTOAbI U3YyUeHHUA BEIleCTB U X HpeBpaH_IGHI/II\/’IZ Ha6mo,qu1/1e " OlMMCaHre JeMOHCTPALIMOHHBIX OIIBITOB: A€HaTypaljus 0e/IKoB
I[IpHU HarpeBaHWH, LIBETHbIE PedKIINH OeJKoB.

BrIcOKOMO/IEKyY/IsIpHBIE COeJUHEHNS

OCHOBHBIE TIOHSITUSI XUMUU BEICOKOMOJIEKYJISIPHBIX COeJUHEHHH: MOHOMED, TIOJIMMep, CTPYKTYPHOE 3BeHO, CTeTleHb IMoJIMMepr3al{iu, CpeJHsIs
MoJieKy/sipHasi Macca. OCHOBHBIE METO/IbI CHHTE3a BLICOKOMOJIEKYJISIPHBIX COeJUHEHU — TIOJTMMEPH3aliust U TIOTMKOHIeHCaIHsl.

OKcriepyMeHTanbHble MEeTO/bl U3YUeHHUsl Bell|eCTB U UX NpeBpallleHui: 03HaKoM/IeHre ¢ 06pasLjaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I/IaCTMACC, KayuyKoB.

ME)KHPG,ELMGTHBIE CBA3U.

Peanmauym MEeXXIpeaAMETHBIX CBsI3ei IMMpHU U3y4yeHHUH OpFaHI/I‘-IECKOﬁ xumud B 10 Kacce OCYILIEeCTBJ/IAETCA 4Yepe3 MCII0/Ib30BdHHUE KdK O6I.U"I/IX
€CTeCTBEHHO-Hay4YHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABIAOIMNXCSA CUCTEMHBIMHU /I OTAEJ/IbHBIX ITPeIMETOB €CTeCTBEHHO-HAYYHOTI'O IJUK/Id.

OO611e ecTecTBeHHO-HayUHbIe TIOHSITHS: siB/IeHUe, HAyUHbIN (akT, TUTOTe3a, 3aKOH, TeOpHsl, aHa/lu3, CHHTe3, K/lacCUu(UKallsi, TepuoAUYHOCTb,
Habmo/1eHne, n3MepeHre, SKCIIepUMEeHT, MO/ie/TMPOBaHMe.

dusuka: MaTepus, 3Heprud, MacCa, aTOM, 3JIEKTPOH, MOJIEKY/I4, BHEPFGTI/I‘-IECKI/Iﬁ YPOBEHBb, BeleCcTBO, TeJIO, O6"béM, darperaTHoe COCTOdaHHe
BellecTBa, Cl)HBHHECKHe BEJ/IMUMHBI U e AMHUILIBI UX U3MEPEeHUA.

Buonorus: kneTka, opranusm, 6rocdepa, 06MeH BelljecTB B opraHri3Me, GOTOCHHTe3, OHOIOrMYeCcKH aKTUBHbBIe BelljecTBa (0e/IKy, yTieBo/[bl, JKUPHI,
(hepMeHTHI).

Feorpaq)nﬂ: MHWHeEPaJIbl, TOPHBIE MTOPOALI, IMOJI€3HbIE KCKOIId€éMbIe, TOIJIMBO, PeCYPChI.

TexHosorus: MuiieBble TIPOAYKTEI, OCHOBEI PALIMOHA/IBHOI'O MUTAHKWA, MOKOIHWE CpPeACTBd, JIEKAPCTBEHHbBIE U KOCMETHUUECKHE IIperiapdThl,
MaTepHaJ/ibl U3 UCKYCCTBEHHBIX U CHHTETUYE€CKHX BOJIOKOH. 9



[TpoBepsieMbie TpebOBaHUS K pe3y/ibTaTaM OCBOEHHsI OCHOBHOM 00Opa3oBaTesibHOM rporpamMmsl (10 Kacc)

Koz, [TpoBepsieMbIe TpeIMeTHBIE pe3y/IbTaThl OCBOEHHUsSI OCHOBHOW 00pa3oBaTe/ibHOM MporpaMMBbI cpeiHero obiriero o6pa3oBaHus

TIPOBEepPsIeMOro

pe3y/bTara

1 'TeopeTueCKrie OCHOBbI OPraHUYeCKOU XMWY

1.1 CdopmMUpOBaHHOCTL TIPEJCTAaB/IeHUN 0 XUMUUECKON COCTaB/IsIOIIel ecTeCTBeHHOHAYYHOW KapTUHbI MHUpa, PO/ XWMUW B TO3HAHUU SIBJIEHUN
MpUPO/bl, B (GOPMUPOBAHUU MBIIIEHUS U KYIbTYPbI TMUHOCTH, ee (PYHKI[MOHATbHOM rPaMOTHOCTH, HeOOXOUMOM [jisl pellieHUs TIPaKTUYeCKUX
3a7lay ¥ 3KOJIOTHUeCKH 000CHOBAaHHOTO OTHOLIEHHS K CBOEMY 3[J0POBBIO U TIPUPOHOM Cpejie

1.2 BnageHve  cucTeMoM — XMMHYECKMX  3HaHMM, KOTOpas  BK/IOYaeT: OCHOBOMNOJAralwliyde  TOHATHS  (MOJeKysa,  BaJeHTHOCT,
5/IEKTPOOTPULIATe/IbHOCTb, CTeTNeHb OKHC/IeHHUs, XUMUYecKash CBsi3b, MOJIb, MOJISIpHAas Macca, MOJSPHBIA 00BeM, YI/IepOAHBINA CKeJleT,
(yHKI[MOHA/IbHAs TPYINa, paZuKasn, W30Mepus, M30Mepbl, FOMOJOTMUeCKU psifi, TOMOJIOTH, YIJIeBOAOPO/bl, KUCIOPOJ- U a30TCOeprKallye
coelMHeHHs, OMOJIOTMUeCKH aKTHUBHBIE BeljecTBa (YIJIeBOABI, >KUPHI, Oe/Kr), MOHOMep, TI0OMMep, CTPYKTYPHOe 3BEHO, BBICOKOMOJIEKY/ISIPHbIE
COeJUHEHMS1); TEOPUU U 3aKOHBI (TEOpUsi XMMHUYECKOr0 CTPOeHHsl opraHrueckux BeilectB A.M. ByTiepoBa), 3aKOHOMEPHOCTH, CHMBOIMUECKUN
SI3bIK XMMUH, (PaKTOJIOTHUECKHe CBeJieHHsI O CBOMCTBAaX, COCTaBe, MOJyYeHHH W 0e301acHOM HCII0/Ib30BAaHUM Ba)KHEMIIIMX HEOPraHWYeCKuX |
OpraHUYecKHX BelecTB B ObITY U MPAKTUUECKOM /IesTeIbHOCTH UesioBeKa

1.3 ChopMHpPOBaHHOCTb YMEHUW BBISIB/STH XapaKTepHble MPU3HAKW TMOHSITUM, yCTaHaB/IMBaTb MX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLME
MOHATHS ITPU ONMCAaHWM COCTaBa, CTPOEHUSI Y MpeBpallleHnH OpraHuueCcKUx CoeJUHeHUN

14 Cc(pOpMUPOBAHHOCTh yMeHUH VICTI0/b30BaTh XUMUYECKYIO0 CUMBOJIMKY [JIS1 COCTaB/€HUs] MOJIEKY/ISPHBIX U CTPYKTYPHBIX
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(pa3BepHYTOl, COKpalljeHHOH) (opMy/ OpraHMYeCKUX BelleCTB M YypPaBHEHWW XUMMYeCKUX peaKldi, W3roTaB/lvBaThb MOJeNU
MOJIeKY/T OpraHM4eCcKUX BelleCTB [/isl WITHOCTPALMK X XMMUUeCKOT0 U TIPOCTPaHCTBEHHOTO CTPOEHHS

1.5

CchopMUPOBaHHOCTh YMEHWH YCTaHABIMBATh TIPUHAZJIEXKHOCTb M3yUeHHbIX OPraHUYeCKUX BeLeCTB IO WX COCTaBy U CTPOEHUIO K
ornpeJieIeHHOMY  Kjaccy  (rpymme) — coeguHeHWW  (YI/IeBOJOPOAbI,  KHCAOPOA- W a30TCofep)kalue  COeIUHEeHUs,
BLICOKOMOJIEKY/ISIpHbIE COe/IMHEHUs), laBaTh UM Ha3BaHUsI 110 cMcTeMaTnueckoi HomeHkaType (IUPAC)

1.5

ChopMUpPOBaHHOCTbL YMeHUsl OTpeJesiATh BUbl XUMUUYECKOUW CBSI3W B OPraHUUYeCKUX COeIMHeHHUsX (OfMHapHbIe U KPaTHbIE)

1.6

CchopMUPOBaHHOCTh YMEHUSI TIPUMEHSITh: TTOJIO’KeHUsI TeOPUM CTPOeHUst OpraHnueckux BellectB A.M. ByTnepoBa Jijist 00bsiCHeHUS
3aBUCHMOCTH CBOMCTB BEIT|ECTB OT UX COCTaBa U CTPOEHUsT; 3aKOH COXPAHEHUST MaCChl BEIIIeCTB

YrneBogopozbl. Kuciopo/coaepskaliye 1 a30Tco/ieprKalliie OpraHuyeckue coeuHeHUsl. BBICOKOMOJIEKY/ISIpDHbIE
CcoeIMHeHUsT

2.1

CchopMUPOBaHHOCTh yMEHUH TPUBOAUTh TPUBHA/IbHbIe Ha3BaHUs OTAeNbHBIX OpPraHUUeCKHWX BellecTB (3TWUJIeH, TPOIIUJIEH,
alleTH/IeH, STU/IEHT/IMKOIb, TAULepyH, heHom, hopMasbaerus, areTaabAeru/i, MypaBbUHasi KUC/I0Ta, YKCYCHasi KUC/IOTa, OJIEMHOBAST
KHC/I0Ta, CTeapUHOBasi KUCJIOTa, T/IF0K03a, (PyKTO3a, Kpaxmarl, 1eJi/Tk0/103a, TJIULVH)

2.2

ChopMUpOBaHHOCTL YMEHMWM XapaKTepu3oBaTh COCTaB, CTpoeHue, ¢u3NuecKhe W XUMHUYeCKHMe CBOWMCTBA TUIMMYHBIX
rpeJCcTaBUTe/Iell pa3/UUHbIX K/IaCCOB OpPraHWYeCKWX BelllecTB (MeTaH, 9TaH, JTW/eH, IPOIWIeH, aleTuneH, OyraaueH-1,3,
MeTun0yTaguen-1,3, GeH30/1, MeTaHOJ, 3TaHOM, STHIEHIJIMKOJb, TJWLEepUH, (eHOJ, areTanbleru], MypaBbHHas M YKCYCHast
KUC/IOTBI, TTF0K03a, KpaxMall, Lie//IF0/103a, aMUHOYKCYCHasi KUC/IO0Ta)

2.3

ChopMHUPOBaHHOCTh YMEHUSI W/UTFOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXY TUITUYHBIMH TIPeCTAaBUTE/ISIMU Pa3/MUHBIX K/IaCCOB
OpraHMYecKHX BelleCTB ypPaBHEHUSIMHA COOTBETCTBYIOLIUX XUMHUUYEeCKUX PeaKI|i C UCI0/Ib30BaHUeM CTPYKTYPHBIX hopMy

11




2.4

CcdopMHUPOBaHHOCTb yMEHUs]  XapaKTepu30BaThb HWCTOUHHKHA

YTJIEBOIOPO/IHOTO ChIpbsi (HeTh, MPUPOAHBIM Ta3, yroyb), CrOCoObI UX MepepaboTKU U TPaKTHUeCKoe MPUMEeHEHHe MPOIYKTOB
rnepepaboTKH

X1MUS U )KU3Hb. PacueTsl

3.1

ChopMHUPOBaHHOCTh YMEHHH B/IaZIeTh CUCTEMOM 3HaHUK 00 OCHOBHBIX METO/]aX HayuyHOTO MO3HAHWs, UCTIO/Ib3YEMbIX B XUMHH TIPH
M3yueHUU BellleCTB U XUMHUYeCKUX siBjieHU (Hab/roieHre, u3MepeHue, SKCIiepUMeHT, MOZIe/TMPOBaHKe), UCII0/Ib30BaTh CUCTEMHbIE
XUMUYECKHe 3HaHUS /1 IPUHATHS PelleHN B KOHKPETHBIX )KU3HEeHHBIX CUTYalUsX, CBSI3aHHBIX C BeleCTBaMU U UX NPUMEHEeHUeM

3.2

ChopMUPOBaHHOCTh YMEHMI COO/TFOIaTh TIPaBUJIA MTO/Tb30BaHUSI XMMUYECKOH TOCY/I0M ¥ TabopaTOpHBIM 000PY/IOBaHUEM, a TaKKe
rpaBu/a obpalljeHus C BelljeCTBaMU B COOTBETCTBUU C MHCTPYKLIMSIMU T10 BBITIOJTHEHUIO 1TaD0paTOPHBIX XUMUYECKUX OTBITOB

3.3

CchopMUPOBaHHOCTh YMEHUM TJIAHUPOBATh U BBIMOJIHATE XUMUYECKUN SKCIIepUMeHT (TipeBpalljeHUsi OpraHuuecKuX BelecTB IMpU
HarpeBaHWH, TOJTyUeHe 3TUIEHA U U3yUYeHHe er0 CBOMCTB, KaueCTBeHHbIe PeakKliy OpraHWuYecKuX BeIeCTB, JeHaTypalus 0elkoB
MpU HarpeBaHWH, L[BeTHbIE peaKl[iu Oe/KOB) B COOTBETCTBUU C MPaBUIaMU TeXHUKHU 0e30TacHOCTH TpU 0OpalljeH|H C BelljeCTBaMHu
M abopaTopHbIM 00O0pY/JOBaHWEM; TPE/CTABISATh pe3y/IbTaThl XUMUUYECKOTO JKCIepuMeHTa B (opMe 3amnucyd ypaBHEHUH
COOTBETCTBYIOIIMX peaklyii U HOpMyIMpPOBaTh BLIBO/bI HA OCHOBE 3THX Pe3y/IbTaTOB

3.4

ChopMHUPOBaHHOCTh YMEHUH TPOBO/IUTH BBIUMC/IEHUS 110 XUMUUYECKHMM ypaBHeHUsIM (Macchl, 00beMa, KOJUYeCTBa HMCXOAHOTO
BellleCTBa WM TIPOJYKTa peaklMU IO W3BeCTHbIM Macce, 00beMy, KOJTMUeCTBY OJHOTO M3 MCXO/JHBIX BeL[eCTB WM TPOAYKTOB
PeakLin)

3.5

CchopMHUPOBaHHOCTb yMEHMM KPUTHMUECKH aHalIW3UpoBaTh XUMHYeCKylo HH(pOpMaluio, I0/ydaeMyl K3 pasHbIX HCTOUHUKOB
(cpexcTBa MaccoBoit nH(opMaLy, ceTb VIHTepHeT U ipyrue)
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3.6

M OKpY)Karolllel MpUpOJHOW Cpefibl, 0CO3HAaBaTh OMACHOCTb BO3/|€HCTBUSI Ha >XMBble OPraHWU3Mbl OIpe/e/leHHbIX OpraHUuecKHUX
BeIleCTB, TOHMMasi CMbICT Tiokaszarens II/JK (mpemenbHO JOMyCTUMOM KOHI[EHTpAlUW), TIOSICHATh Ha TIpUMepax CrocoO0b
YMeHbLLIEeHUs ¥ MIPeJj0TBpAallleH!sI UX BPeJHOTO BO3/|eHCTBUS HAa OPraHu3M YesioBeKa

[TpoBepsieMble 35eMeHThI cofep>kanus (10 Knacc)

Kopg [IpoBepsieMblii 37IEMEHT COZIeP>KaHUS

1 TeopeTrueckrie OCHOBbI OPraHUUECKON XUMUN

1.1 [IpegMeT oOpraHWuYecKOW XWMHHW: ee BO3HUKHOBEHUE, pa3BUTHE U 3HAueHWe B TMOJYyYeHUM HOBBIX BeLeCTB M MaTepuanoB. Teopusi CTpoeHUs
OpraHvueckux coeguHeHni A.M. ByTtnepoBa, ee 0CHOBHBIE ITOJIOKEHUS

1.2 CTpyKTypHble (OpMYyJibI OpraHWYeckuX BeleCcTB. ['omosorusi, n3oMmepusi. XvMuueckass CBs3b B OpPraHWYECKUX COeUHEHHUSX — OJMHapHble U
KpaTHble CcBs3U. [IpecTaBieHre 0 KacCU(PUKaALMM OpraHiyeckKuX BelecTB

1.3 HomeHk/1aTypa opraHM4ecKUX COeJIWHEHHH (CcucTeMaThuecKasl)) U TpUBUA/bHble Ha3BaHUSl Ba)KHEMIIMX IIpe/CTaBUTE/eld K/1acCOB OPraHWYeCcKUX
BellleCTB

2 YT71eBOOPO/bI

2.1 ANKaHbI: COCTaB U CTPOeHHe, TOMOJIOTMUeCKU psifi. MeTaH M 3TaH — MpOCTeHline MpejCTaBUTeNN ankaHoB: (U3MUecKre U XUMHUYecKle CBOWMCTBA
(peakLyy 3aMelleHUsI U TOPEHUST), HaX0XKAeHre B TIPUPO/ie, TIOJyYyeHUe U IPUMeHeH1e

2.2 ATNKeHbI: COCTaB U CTPOEHHe, TOMOJIOTUUeCKUI psifi. DTWIEeH U TMpPONWIeH — MpoCTeilliye Mpe/CTaBUTeNN ankeHOB: (u3nyecKhe U XUMHUUecKue

CBOMCTBA (peaKLII/II/I TNApyUpOBaHUA, I'a/IOTE€EHUPOBaHNsA, TUAPATALIMKX, OKUC/IEHUA U l'IOJ'II/IMepI/BaLII/II/I), oj1iydyeHre v rnppuyMeHeHre
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2.3 Ankanvenbl: Oyraguen-1,3 u MeTwnOyTagueH-1,3: CcTpoeHWe, BaKHeMIMe XUMHYeCKWe CBOWCTBa (peakuus TosuMepu3aluu). I[lonyueHue
CUHTETHUYECKOTO KayuyKa U Pe3uHbI

24 ANKWHBI: COCTaB U OCOOEHHOCTH CTPOEHUsI, TOMOJIOTUUeCKUI psifi. ALIeTUIeH — MPOCTEUIINI  TIpe/iCTaBUTE b aJIKUHOB: COCTaB,
CcTpoeHue, (hr3nueckre U XUMUUECKHe CBOMCTBA (peakLjuu rMprYpOBaHus, Ta/loreHMPOBaHus, TH/ipaTalii, TOpeHusl), Moay4yeHue U IpUMeHeHre

2.5 Apenbl. beH3on: cocTaB, cTpoeHue, pU3nMyeckrue U XMMUUeCKHe CBOMCTBA (peakluy rajoreHUpoBaHusl U HUTPOBAHUs), MOyYeHHe U TIPUMeHeHHe.
Tonyon: cocTaB, CTpoeHue, (pu3Mueckre ¥ XUMUUeCKHe CBOMNCTBa (peaki[iy TrajoreHUpOBaHUS W HUTPOBaHUS), TO/yuyeHHMe U TIpUMeHeHHe.
TokCcMYHOCTE apeHOB. ['eHeTHUeCKast CBSA3b MeXX/Y YreBOJ0POAAMU, TIPUHA//IEXKAIMMU K pPa3/InYHbIM K/laccam

2.6 [IpypoaHble UCTOUHUKHU YTJIeBOOPO/OB. [IpuposHbIii ra3 U momnyTHble HedTsHble ra3bl. HedTs U ee mpoucxoxaeHue. Criocobbl mepepaboTKu
HedTH: TIeperoHKa, KPeKUHT (TepMUUeCKHH, KaTaTuTHUeCKUH), mupom3. TIpoayKThl iepepaboTku HedTH, UX TIPUMEHeHre B TIPOMBIIIIJIEHHOCTH U B
ObITy. KaMeHHBIN yrosb U TIPOAYKTHI ero repepaboTku

3 Kucnopozcozepskalye opraHuueckre coeJuHeHNs

3.1 [TpesenbHble OHOATOMHBIE CIIUPTHI. MeTaHO/ M 3TaHOJ: CTPOeHue, (U3nyeckrue U XMMHUeCKHe CBOMCTBA (peaklyy C aKTUBHBIMU MeTajjaMH,
raj0reHOBOZIOpPOJjlaMH, TOpeHHe), mpruMeHeHue. BomopoaHble CB3M MeXAYy MOJIEKY/JIaMU COUPTOB. [leiicTBMe MeTaHO/a W 3TaHO/a Ha OpPraHu3M
yesioBeKa. MHOroaToMHbIe CIMPTHI. DTUIEHTJIMKOJb U TJIMLEPUH: CTPOeHue, PU3nUeckre U XMMUUecKre CBOMCTBA (B3aUMO/EeNCTBHE CO 111e/I0UHbIMU
MeTasylaMU, KaueCTBeHHasl peaklivsi HA MHOTOaTOMHbIe CITUPTHI). JleliCTBUe Ha OpraHu3M uesoBeka. [IpumeHeHue T/ivLieprHa U STUIeHTJTUKOJIS

3.2 @DeHO/: CTpOEeHKEe MOJIEKY/IbI, PU3MUYecKre U XUMUYeCcKUe CBOMCTBa. TOKCUYHOCTD (heHosa. [IprMeHeHue geHona

3.3 Anbperuibl 1 KeToHbl. PopManberus, alertanbAerus: CTpoeHue, (Gusnueckie U XMMUYeCKre CBOKMCTBA (peakluu OKUC/IEeHHsI U BOCCTaHOBJIEHUS,

[KaueCTBEHHbIE PeaKLIUN), OJIyUeHUe U NPUMeHeHHe
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3.4 OHOOCHOBHBIe Tpe/ieibHble KapOOHOBbLIe KMUC/IOThL. MypaBbUHast U YKCYCHasi KUCJIOTHI: CTpoeHue, (hr3uuyeckre U XMMUYecKre CBOMCTBa (CBOMCTBa,
o0ImMe Jy1s K/acca KUC/IOT, peakiys 3TepuduKkaliim), mosyueHre u npumeHenre. CTeapuHOBasi U 0JIEMHOBasi KUC/IOThI KaK TIPe/ICTaBUTEN BBICIITUX
KapOOHOBBIX KHUC/IOT. Mbljla Kak COJTH BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOLI[ee JieliCTBHe

3.5 CrnoxkHble 3(UpbI KakK MPOU3BO/HbIe KAPOOHOBBIX KUCIOT. ['Maposn3 cnoxkHbIX 3¢upoB. JKupbl. 'naponu3 xupos. [IpuMeHeHHe >KUDOB.
buosiornueckas posb )XUPOB

3.6 YrneBofpl: COCTaB, KjiacCU(UKaLKMs yriaeBoJoB (MOHO-, IW- W TIO/MCAaxapyuzpl). ['/I0Ko3a — MpOCTeHInii MoHOCaXapuz;: 0COOEHHOCTH CTPOEHUst
MOJIeKy/bl, (hr3Uueckre U XUMHUUeCKHe CBOMCTBA (B3auMoielcTBUe ¢ Tupokcuiom Meau (I1), okucieHre aMMyUayHbIM PacTBOPOM OKCHZia cepebpa
(I), BoccTaHOBEHUE, OpOXKEHWE T/IFOKO3bI), HAXOXK/eHHEe B TIPUPOjie, TIpUMeHeHHe, Ouosornueckass posib. dorocuHTe3. PpyKTO3a Kak U30MEP
[/II0KO3bl. Kpaxman u 1ie/ito/i03a Kak Mpupo/Hble rnosrMepbl. CTpoeHWe Kpaxmasa v Lie/uIto1o3bl. Pusnyeckue 1 XMMUYecKre CBOMCTBA Kpaxmasa
(rupposn3, KaueCcTBeHHasl peakLys C UOZ0M)

4 A30TCOZIeprKalLe OpraHuyeckKue CoeJUHeH s

4.1 AMHUHOKHCIOTEI Kak amdoTepHble OpraHuyeckue coejfuHeHus. Pusnueckve U XHWMHUYECKHe CBONCTBA aMUHOKHUC/IOT (Ha TpUMepe TIJIULIMHA).
bronornueckoe 3HaueHre aMUHOKUCIOT. [lenTr bl

4.2 benku Kak TIPUPO/IHbIE BHLICOKOMOJIEKYJISIDHBIE CcoefiuHeHUs. [lepBuuHasl, BTOPUYHAsi M TPeTUYHAas CTPYKTypa OemkoB. XUMHUUeCKHe CBOWCTBA
OenKoB: rUIPON3, eHaTypalysi, KaueCTBeHHbIe peakiuu Ha benku

5 BbICOKOMOJIEKY/ISIDHbIE COeJUHEHHST

5.1 OCHOBHBIE TIOHSITUSI XWUMHWM BBICOKOMOJIEKY/ISIPHBIX COEJVWHEHUW: MOHOMED, TMOJUMeEpP, CTPYKTYPHOE 3BEeHO, CTeleHb MOJIMMepU3aliuM, CpefHsis
MoJieKynsipHasi Macca. OCHOBHbIE METO/bl CHHTEe3a BEICOKOMOJIEKY/ISIPHBIX COe/IMHEeHNH — MOJIMMepU3aLiisl U MOJIMKOH/IeHCaLlys

5.2 OKCrieprMeHTaIbHble MEeTO/Ibl W3yUeHHs BeIleCTB W WX TIpeBpallleHui: O3HaKOMJIeHWe C oOpa3ljaMu TIPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH,

1aCTMacCC, Kay4yKOB. HO]Iy"-IeHI/Ie CHMHTeTUUECKOI'o KayudyKd U pe3uHbI

[TpoBepsieMbie TpebOBaHUS K pe3y/ibTaTaM OCBOEHHsI OCHOBHOW 00Opa3oBaTesibHOM riporpamMmel (11 kacc)
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Kopg

[TpoBepsieMbie TIpeiIMeTHBIE pe3y/ibTaThl 0CBOeHHsI OCHOBHOM 00pa3oBaTeIbHOM ITPOrpaMMBbl CpeiHero o01ijero o6pa3oBaHust

TIPOBEPsIEMOr0

pe3y/bTara

1 TeopeTrueckre OCHOBbI XUMUU

1.1 BriajeHve cucTeMOM XMMHAUYECKUX 3HAaHWM, KOTOpas BKJ/IFOYAeT: OCHOBOIOJIAraroliye NOHATUSl (XUMUYEeCKUH 3/1IeMEeHT, aTOM, 3JIeKTPOHHast
o0oJi0uKa aToma, s-, p-, d-3/1eKTpPOHHBIE OPOUTA/I aTOMOB, HOH, MOJIEKYJ1a, BaJIeHTHOCTb,
DJIEKTPOOTPHIIATEIbHOCTD, CTEIeHb OKUC/IEHHS], XUMUUeCKasi CBSI3b, MOJTb, MOJISIpHasi Macca, MOJISIDHBINM 00beM, KpUCTa/l/TMUecKasi pelieTka,
TUTbI XUMUYECKUX pPeakLUi (OKUCIUTeTbHO-BOCCTaHOBUTE/bHbIE, 9K30- M 9SHJOTepMUYeCKWe, peaklMuM HOHHOTO oOMeHa),
PacTBOp, 3/71eKTPOJIUTHI, HE3JIeKTPOJIUTBL,  3/IeKTPOJIMTUYeCKasl —JUCCOLalUsl, OKWUC/IUTe/lb, BOCCTAHOBUTE/b, CKOPOCThb
XMMUUECKON peakliy, XMMHUYeCKOe paBHOBECHE); TeOPUU U 3aKOHBI (Teopus 3/1eKTPOJIMTUYECKOW Auccoluanvi, Ileproanueckuii 3aKoH
[1.1. MeHzieneeBa, 3aKOH COXpPaHeHUsI MacChl), 3aKOHOMEPHOCTH, CHMBOJIMUECKUMN SI3bIK XUMUH, (PAaKTOJIOTHUYECKHe CBeJleHUsI O CBOMCTBAX,
cocTaBe, ToyiyueHUM U 0e30TMacHOM MCII0/Ib30BaHUM Ba)KHEMIIIMX HEeopraHWUeCKWX BelecTB B OBbITY M TPaKTUUeCKOH /esTelbHOCTH
uesoBeKa

1.2 CopMUPOBaHHOCTb YMEHUM BbISB/ISATH XapaKTepHble MPH3HAKKM U B3aUMOCBSI3b W3YUEHHBIX TOHSITUM, MPUMEHSTh COOTBETCTBYIOL[UE

TMOHATHSA TIPHU OITMCAHWHN CTPOEHUA U CBOMCTB HeOPraHM4eCKHX BeIeCTB U UX HPEBpaMEHHﬁ; BBISIB/ISITh B3aMMOCBSI3b XUMUUECKUX 3HAaHUM C
MOHATUAMUA U TIPEeACTAaBJI€HUAMUA ADYTUX eCTeCTBEHHOHAYUHBIX ITIpeAMETOB
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1.3 BnajeHrie OCHOBHBIMH MeTO/JaMM HAy4yHOTO TIO3HAHUSI BeL[eCTB W XWMHUYeCKUX siBjieHUM (HabmofeHue, u3MepeHHe, 3KCTepUMEHT,
MO/Ie/IMpOBaHue)

1.4 CchopMHpOBaHHOCTb YMEHUH OTIpe/e/IATh BaJIeHTHOCTb U CTeleHb OKWCIeHUsl XMMUUeCKHX 37IeMEeHTOB B COeIMHEeHUSIX Pa3/IMUHOr0 COCTaBa,
BUJ, XUMHWUECKOM CBsA3M (KOBa/JieHTHasi, WOHHas, MeTaljiMyeckasi, BOJOPOZAHAs) B COeAUHEHUSIX, TUI KPUCTA/JIMUEeCKON pelLleTKU
IKOHKDETHOTO BellleCcTBa (aTOMHasi, MOJIeKyJ/IIpHasi, HIOHHasi, MeTa/uInyecKas)

1.5 CopMUPOBaHHOCTb YMEHU OMpeZiesiiTh XapakTep Cpe/ibl B BOAHBIX paCTBOpax HeOpraHM4eCKUX COeJuHeHUN

1.6 CchopMHpOBaHHOCTb YMeHHUsl K/IaCCU(ULMPOBaTh XMMHYECKHe peakldyd MO0 Pa3/MyHbIM TpHU3HaKaM (UMC/y U COCTaBy pearupyrolux
BeIIleCTB, TerI0BoMY 3((eKTy peakijuu, N3MeHeHUIO CTerleHel OKHUC/IeHus 3/IeMeHTOB, 00PaTUMOCTH peaki[iM, y4acTHIO KaTalaru3aTopa)

1.7 CchopMHpPOBaHHOCTb YMEHUW COCTaB/IATh YPaBHEHHWsl PeaklMid pa3/IMuHbIX TUIIOB, MOJIHbIe M COKpallleHHble YpaBHEHUs peakijiii HOHHOTO
0OMeHa, yUMTbIBasi YCJIOBUSI, TIPU KOTOPBIX 3T PeakLUy UAYT A0 KOHLIa

1.8 C¢opMHpPOBaHHOCTb yMEHUW TPOBOJUTH peakluM, MOATBep)KJarollje KauyeCTBEHHBIM COCTAaB pa3/MUHbIX HEOPraHUYeCcKHWX BeILecTB,
pacrio3HaBaTh ONBITHBIM ITyTeM HOHBI, IPUCYTCTBYIOLME B BOJHBIX paCTBOPAaX HEOPraHUYeCKHX BellleCcTB

1.9 CchopMHPOBaHHOCTb yYMEHUH pacKpbIBaTh CYIHOCTb OKHC/IUTEIbHO-BOCCTAHOBUTEbHBIX peakLMii I0CPeJCTBOM COCTaB/I€HUS
H/IeKTPOHHOT0 BanaHca 3TUX peakLyi

1.10 CchopMHPOBaHHOCTh yMeHU! OOBSICHATD 3aBUCHMOCTb CKOPOCTU XMMHUYECKOH peaki[uM OT pa3/InyHbIX ()aKTOpOB

1.11 CchopMUPOBaHHOCT yMeHUH OOBSICHSTH XapakTep CMeIeHWs XMMHAYeCKOrO PAaBHOBECHS B 3aBHUCHMOCTH OT BHEIIIHETO BO3ZeWCTBUS
(npunLmn Jle [latesnbe)

2 OO0r111ast 1 HeopraHMUecKast XUMHs

2.1 CdopMHpOBaHHOCTb yMeHHMM packpbiBaTb cMbica [lepuoguyeckoro 3akoHa [I.M. MeHzeneeBa W /1eMOHCTPHMPOBaTh €ro

CHCTeMaTU3UPYIOIIYIO0, 00BSICHUTENBHYIO Y TIPOTHOCTUYECKYIO (QYHKLIUN
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2.2

CchopMHpOBaHHOCTh YMEHU XapaKTepu30BaTh 3/IeKTPOHHOe CTPOeHHe aTOMOB XMMHUYeCKHX 37eMeHTOB 1 — 4 nepuogos [lepuosnyeckon
CHCTeMbl XMMHUYeCKuX 37eMeHTOB [.J1. MeHzeneeBa, UCTob3ys MOHATHS "'s-, p-, d-2/1eKTPOHHBIE opbuTanu'”, "IHepreTnyecKrue ypoBHHU',
00BSCHATL 3aKOHOMEPHOCTU M3MeHEeHMsl CBOMCTB XMMHYeCKUX 37IeMeHTOB M MX COeJMHEeHWM M0 mepuozam u rpymnnam Ilepuopuueckoit
CUCTeMbl XUMHUYeCKUX 3/1eMeHTOoB [I.11. MeHeeeBa

2.3

CchopMHpOBaHHOCTH YMEHHM XapaKTepu30BaTh (OMUCHIBaTh) 00II1e XUMUUeCKHe CBONCTBA HeOpPraHUUeCKUX BellleCTB Pa3/IMUHbIX K/IaCCOB,
MO/ITBEPIK/IaTh CYII[eCTBOBAaHUE T€HETHUECKOW CBSI3U MeXK/y HEeOpPraHWYeCKWMH BeI[eCTBaMH C TIOMOII[bI0 YPaBHEHUH COOTBETCTBYIOIUX
XUMUUYECKUX peaKLnit

2.4

CdopMUPOBaHHOCTL YMEHHWM YCTaHaB/IMBATh MPUHAJJIEXHOCTb HEOPraHWYeCKUX BeIeCTB MO MX COCTaBy K OIpe/e/leHHOMY KJaccy
(rpyrire) coeauHeHu (TIPOCTHIE Bell[eCTBa — MeTa/l/Ibl M HeMeTaJllbl, OKCH/IBI, OCHOBaHWsl,  KHUCJIOTHI, amdoTepHbIe
CUAPOKCU/IBI, COJTN)

2.5

CchopMHpOBaHHOCTb YMEHHIM MCII0/Ib30BaTh XUMUUYECKYI0 CUMBOJMKY JJIi COCTaB/eHUs ()OpMyJ BeleCTB U ypaBHEHUH XWMHUYeCKUX
peakiuii, cuctematuueckyro HoMmeHKAaTypy (IUPAC) u TpuBHa/ibHble Ha3BaHUSI OT/leNIbHBIX HEOpPraHWYeCcKWX BelllecTB (yrapHbid ras,
YTJIeKUC/IbIN a3, aMMUaK, TralleHasi U3BeCTb, HerallleHasi U3BeCTb, ITUTheBasi Cofa, TUPUT U Jpyrue)

2.6

CcdhopMHpoBaHHOCTH YMEHUM XapaKTepu30BaTh (OMMUChIBaTh) 00IIe XMMHUYeCKre CBOMCTBAa HEOPraHWYeCKUX BellleCTB pPa3/TMUHBIX KIacCOB,
MO/ITBEPIK/IaTh CYI[eCTBOBAaHHE T€HETHUECKOW CBSI3U MEX/y HEeOpPraHMUeCKHMH BeIleCTBaMH C TOMOIIBbI) YPaBHEHUM COOTBETCTBYIOIIUX
XUMUYECKUX peaKLiit

2.7

C¢opMHPOBaHHOCTb YMEHHH IJIaHUPOBaTh M BBIMOJIHATD XMMHUYECKUI 5KCIIePUMEHT (pas/ioykeHue MepoKCH/a BoAopoJa B MPUCYTCTBUU
[KaTaJM3aTopa, Orpejie/ieHre Cpe/ibl paCTBOPOB BeIeCTB C MOMOLIbI0 YHUBEPCAJbHOTO WHAWKATOpa, BIWsSHUE Pa3/MuUHBIX (PAKTOPOB Ha
CKOPOCTb XUMMUECKOW peakiuM, peakMi MOHHOro oOMeHa, KaueCTBeHHble DeaklMd Ha Cy/bdar-, KapboHaT- ¥ XJIOPU-aHUOHBI, Ha
IKATUOH aMMOHMUS, pellleHre 3KCIepUMeHTa/IbHbIX 3afau no teMaM "Metannel" v "HemeTamibl") B COOTBETCTBUM C TMPaBU/IaMU TEXHUKHU
Ge3omacHOCTY TIpY 0OpallleH!H C BellleCTBaMU U 1abopaTopHbIM 000pYZ0BaHKEM; MPe/ICTaB/IATh Pe3y/bTaTbl XUMHUUEeCKOT0 SKCIIePUMeHTa B
chopMme 3arvicy ypaBHeHUIN COOTBETCTBYIOL[UX peaklyii U (pOpMYIMPOBaTh BLIBO/IbI HA OCHOBE 3TUX Pe3y/bTaToB

18




2.8 CcdhopMrpoBaHHOCTE YMeHUI COOJIIO/IaTh TTPaBUJIa T0J/Ib30BaHHUS XUMHUECKOW TIOCY/10M 1 Tab0opaTOpHBIM 000py/I0BaHUEM, a TaKXKe MpaBU/Ia
oOpailleHus ¢ BelleCTBaMU B COOTBETCTBHUH C MHCTPYKLIMSIMU T10 BBIITOTHEHHO 1TaO0PaTOPHBIX XMMHUUECKUX OITBITOB

29 ChopMUpPOBaHHOCTb YMEHU XapaKTepru30BaTh XUMUUeCKHe TIPOLIeCChl, jexKallllie B OCHOBE TPOMBILLIJIEHHOTO TOTy4eHUs] CEPHOM KUC/IOThI,
aMMMaKa, a Takke C(HOPMHUDPOBAHHOCTb TIPeZCTaB/eHUN 00 OOIMX HAyUHBIX MPUHIMIAX W JKOJIOTHUYECKUX TpoOieMaxX XUMHYECKOTO
MPOX3BO/CTBA

3 XUMUA U )KU3Hb. PacueTsl

3.1 ChopMUpPOBAaHHOCTh TIpeZICTaB/eHU O XUMHUUYECKOW COCTaB/sitollleld eCTeCTBeHHOHAyYHOM KapTWHbI MUpa, PO/ XWMUU B T0O3HAHUHU
SIBJIEHUI TIPUPO/IbI, B (DOPMUPOBAHWY MBIIIJIEHNS W KY/IbTYPhl JIMYHOCTH, ee (HYHKIIMOHA/ILHOW TPAMOTHOCTH, HeOOXOAMMOM /IS PellieH st
MPaKTUUYeCKUX 3a/lau ¥ 9KOJIOTHUeCKH 000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO M IIPUPO/JHOM Cpejie

3.2 CdopMUPOBaHHOCTb YMEHUM KPUTHUYECKH aHa/lIM3UpOBaTh XMMHUUYECKYIH0 UH(OpMaIUio, MOoayyaeMyr U3 pa3HbIX MUCTOUHUKOB (CpefCTBa
MaCcCOBOM KOMMYHHUKALUM, CeTb VIHTepHeT U Apyrue)

3.3 CdopmupoBaHHOCTb YMeHUH cob6/F0ZIaTh TIpaBU/Ia SKOJIOTUUECKH 11e/1eco00pa3HOro MoBe/ieHUs B OBbITY M TPY/IOBOM IeSITETbHOCTU B 1[€/ISIX
COXpaHeHUsI CBOET0 3[,0POBbs U OKPY’Karolel MPUPOJHON CpeJibl

3.4 Oco3HaBaTh OMACHOCTb BO3/€MCTBUS Ha >KUBbIe OPraHU3MbI OMpe/e/leHHbIX BelleCTB, NMOHKMMas CMbICA mokasartens [1JK, mosicHsATh Ha
rpuMepax CriocoObl yMeHbIIIeHUs 1 TIPeJOTBPAIlieHUs UX BPeJHOTO BO3/IeHiCTBHYS Ha OPTaHMU3M uesioBeKa

3.5 ChopMUpPOBaHHOCTb YMEHUM ITPOBOUTH BEIUMC/IEHHS C UCITOIb30BaHUEM TTOHATHS ""MaccoBasi 10Jis BelljeCcTBa B pacTBope", 00beMHBIX

OTHOLIIEHUI r'a30B MpY XUMUYECKHX peaKIuAaX, MdaCChl BellleCTBd Wi 006LemMa rasos 110 HN3BECTHOMY KOJ/IMUECTBY BelljeCTBa, MacCe UiIn
O61:€My OQHOr'0 M3 Y4aCTBYIOILIIKWX B peaKLIMK BEIIeCTB, TEIJIOBOI'O 3(1)(b€KTa peaKliM1 Ha OCHOBE 3dKOHOB COXPaHEHHMs MaCChbl BEIeCTB,

MpeBpdallleHrsd M COXPaHEeHUA SHEPIUr
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11 KJIACC
OBIIAA N1 HEOPT'TAHUYECKAA XMUA

TeopeTrueckue OCHOBBI XUMHHU

XumMHUueckuit sieMeHT. ATOM. Spo aToMa, U30TOIIbL. D/IeKTPOHHAs 000/10UKa. DHepreTUueckre YpoBHH, TTOJyPOBHU. ATOMHbIe opbuTany, s-,
p-, d- snmemenTbl. OCOOEHHOCTH pacripejie/ieHsi TeKTPOHOB TI0 OpOWTa/NsiM B aTOMax 3/1eMEHTOB TepBBIX UETHLIPEX MEepUOZOB. OJIeKTPOHHAs!
KOH(Uryparusi aToMOB.

[Tepuomnueckuit 3akoH u Ilepuoguueckas cucrema xumMuueckux 3meMeHTOB [I. V. MeHpgeneeBa. CBsSi3b MNMepUOJAWUECKOrO 3aKOHa U
[Teprognueckoii cucTemMbl XMMHUecKUX 31eMeHTOB [I. VI. MeHzeneeBa C COBPeMEHHOM TeOpHeM CTPOEHMs] aTOMOB. 3aKOHOMEDHOCTH W3MeHeHUs
CBOWCTB XUMHUECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH TMPOCTBIX U CJI0XKHBIX BEIEeCTB I10 IPYIaM | MepuojiaM. 3HaueHWe TeprUoJUUecKoro 3aKoHa B
Pa3BUTHU HAYKU.

CrpoeHue BelljecTBa. XUMHUUeCKasi CBsi3b. Bubl XUMHUUeCcKOW CBsi3W (KOBajsieHTHasi HeroJjsipHasi U TOJsipHasl, WUOHHasi, MeTaslinueckas).
MexaHu3mbl 00pa30BaHUs KOBajleHTHOW XUMHYeCKOW cBs3u (0OMeHHBIE M JJOHOPHO-aKIeNTOpHBIM). BogopoaHas cBsi3b. BaneHTHOCTb.
OneKTpooTpulaTe/IbHOCTh. CTereHb OKMC/IeHus. VIOHbI: KaTUOHBI U aHHUOHBI.

BellectBa MOJIEKY/IIDHOTO M HEMOJIEKY/IIPHOTO CTPOeHUsl. 3aKOH ITOCTOSIHCTBA COCTaBa BelllecTBa. TWIMbI KPUCTA/UIMUECKUX PpeLIETOK.
3aBUCHMOCTb CBOMCTBA BellleCTB OT TUI1a KPUCTA/I/TMYEeCKOMN PeIIETKY.

[TonsTure o AUCIIEPCHBIX CUCTEMdAX. NcTuHHBIE U KOJIJIOUAHBIE DACTBODBLI. MaccoBast A0JId BellleCTBa B paCTBOpe.

Krnaccudukaiys HeopraHuueckux coefiiHeHud. HoMeHK/aTypa HeopraHM4eCcKUX BellecTB. ['eHeTHuecKasi CBsi3b HEOPTaHUUECKHX BellleCTB,
MIPUHA//IEXKALMX K Pa3/MYHbIM KlaccaM.

Xumnueckas peakius. Kimaccudukaiys XuMruuecKrx peaklivii B HeOpraHuueCckoi 1 OpraHnueckoi XMMHUM. 3aKOH COXpaHeHHs1 MacChl BellleCTB,
3aKOH COXpaHeHUs U NpeBpallieH!s1 SHepruM NpU XUMUYeCKUX peakLusX.

CKOpOCTb peakiiid, eé 3aBUCUMOCTh OT pa3/MuHbIX (pakTopoB. OOpaTHMble peakiuu. XUMUUeckoe paBHOBecue. DaKTOphI, BAUSIONIHE Ha
COCTOSIHMEe XUMHUUeCKOro paBHOBecus. [Ipuniun Jle latenbe.

OnekTposuTHYecKas guccouyanyst. CHibHbIe U ca0ble 31eKTpouThl. CpeZia BOJHBIX PACTBOPOB BeIIeCTB: KHUC/Iasi, HeWTpasbHas, I{e/I0UHasl.
OKHC/IHMTEeIbHO-BOCCTaHOBUTE/IbHBIE PeaKLvu.

OKcriepuMeHTalbHble METOZbl M3YyueHUsl BellleCTB M WX TpeBpallleHui: JeMoHcCTpaiusi Tabsui «[leproanueckass cucTeMa XUMHUECKHX
snemeHTOB [I. Y. MeHienieeBa», u3yueHre Mo/iesiell KPUCTA/ZTMUECKUX PENIETOK, Hab/roieHue W OMUCAHWe IeMOHCTPAI[MOHHBIX U J1ab0paTOPHBIX
OMbITOB (pa3/ioKeHHe MepoKCHZa BOAOPOJA B MPUCYTCTBUM KaTaau3aTopa, Orpefie/ieHre Cpe/ibl pacTBOPOB BELECTB C MOMOIIbI0 YHUBEPCAIbHOTO
WH/IMKATOPa, peakIui HOHHOTO 0OMeHa), IPoBe/ieHre TTPAaKTUUeCcKOl paboThl «BusiHMe pa3/nyHbIX (haKTOPOB Ha CKOPOCTh XMMUUYECKOUN peakI[um».
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PacuétHble 3a/jaunl.

PacuéTtsl o YPaBHEHUAM XUMHUUYECKHX peaKuHﬁ, B TOM UHCJ/ie TEDMOXUMHWYECKHE paC‘JéTbI, paC‘JéTbI C MCIT0JIb30BaHHEM ITOHATHUA «MadCCOBast
A0J1d BeleCTBa».

Heopranuueckas xvumus

Hewmertariel. [TonoxkeHue HemeTasioB B [Teproiuyeckoit cricteMe XUMU4ecKux 37emeHToB . V1. MeHziesieeBa 1 0COOEHHOCTU CTPOEHUS
aTOMOB.
dusnueckre CBOMCTBa HEMETA/UIOB. AJJIOTPOITHSI HeMeTaslIoB (Ha IpuMepe KUCI0poAa, cepbl, pocdopa u yriaepoa).

XUMHUUecKre CBOWMCTBa Ba)KHEMILIMX HeMmeTa/loB (TajoreHoB, cephbl, a30Ta, ¢ocdopa, yriaeposa U KpeMHHUsI) U UX COeJUHEHUH
(oKCUZOB, KUC/IOPOACOAep KaluX KUC/IOT, BOJOPOHBIX COeJUHEHHUI).

[IpumeHeHNe Ba)KHEHUIIINX HEMEeTa/IJIOB ¥ UX COeJJMHEHUM.

Merannsl. [TonoxxeHnue MeTasuios B [leproguueckoii cucteMe xuMuueckux ssemeHToB . . MengeneeBa. Oco6eHHOCTH CTPOEHUS
5/1eKTPOHHBIX 060/10ueK aTOMOB MeTasl1oB. Ob1Me (rsnyeckre cBoKCTBa MeTas10B. CIiaBbl MeTasIoB. JIeKTPOXUMHUUECKUH psifl HarpshkKeHUH
MeTasl/IoB.

XVMHUUeCKre CBOMCTBA BaXKHEMIIIMX MeTa/l/IOB (HaTpUM, KaJui, Ka/IbLIM, MarHui, aJlFlOMUHWM, LIUHK, XPOM, >KeJie30, MeZlb) U UX
coesrHeHuM. O01IMe criocoObI MoTyueHUs] MeTalIoB. [IpuMeHeHHe MeTaslIoB B ObITY U TEXHUKE.

OKCriepyMeHTalbHbIe MeTOJbl W3YYeHHs BeIleCTB W WX TpeBpalljeHui: HW3yueHHe KOJIeKUUH «MeTauibl M CIUIaBbl», 00pasioB
HEMeTaJUIOB, pellleHHe 3KCIlepUMeHTa/lbHbIX 3a/au, Hab/ro/ileHre U OIucaHue JIeMOHCTPALMOHHBIX U /1ab0paTOPHBIX ONBITOB (B3aUMO/IeHCTBHe
TM/IPOKCH/IA aTIFOMUHMS C PaCTBOpPaMM KMCJIOT U L1je/Iovel, KauyeCTBeHHbIe peaKlIMi Ha KaTUOHBI MeTa/l/IOB).

PacuétHble 3a/jaun.

PacuéTel Macchl BemjecTBa WM 00bEMa ra3oB M0 W3BECTHOMY KOJIMUECTBY BEILECTBA, Macce WM 00BbEMY OFHOTO M3 YUaCTBYHOLIUX B
peakLiy BellecTB, PacCUéThl Macchl (00bEMa, KOTMUECTBAa BellleCTBa) MPOAYKTOB peakI|U, eC/ii OHO U3 Bell[eCTB UMeeT TIPUMeCH.

XUMHUA U KU3HDb

Ponp xumuu B o0ecrieueHuH 9KO]'IOFI/I‘-IECKOI‘/JI, BHGPFETI/I‘-IECKOﬁ u HI/IU.IEBOﬁ 6e3OHaCHOCTI/I, Pa3BUTHU MeOWULIMHBI. [TousaTue o HayUHBIX
MeTOaX ITO3HdHHUA BellleCTB 1 XUMHUUYeCKHX peaKuHﬁ.

Hpe,qCTaBJIEHI/IH 00 06U.[I/IX HayYUHBIX IMPUHIWIIAX ITPOMBIIIJIEHHOT'O ITO/Ty4YeHHs Ba)KHEHIITHX BeIecCTB.

YesioBeK B MHpe BeleCTB W MaTepHa/IOB: Ba)KHEHIIINe CTpoHuTe/IbHbIe MaTepHa/ibl, KOHCTPYKIJHOHHbI€ MaTepHa/ibl, KPAaCKH, CTEKIIO,
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KepaMHKa, MaTepHaJibl AJId 3JIEKTPOHUKHW, HAHOMAaTepPHaJIbl, OpraHU4YeCkKre U MUHepa/IbHbIE y,l[06peHI/IH.

XUMHUS U 3/10POBbE Ue/I0OBeKa: IpaBUjla UCII0/Ib30BaHNMA JIEKADCTBEHHBIX TIperapaToB, IIpaBU/la 0e30macHOro MCII0/1b30BaHUSs periapaToB

OBITOBOI XMMHH B HOBCE,HHGBHOI‘/JI JKU3HHU.

[TpoBepsiemble 3nemeHTHI coepxkanus (11 Knacc)

Kopg, [TpoBepsieMblii 3/71eMeHT COZlepKaHUsI

1 TeopeTryeckre OCHOBBI XUMUU

1.1 XuMUJyecKuii 3meMeHT. AToM. SIpo aroma, W30TOIBL. JIeKTPOHHAs 000/0uKa. JHepreTHueckve YPOBHM, TOAYPOBHH. ATOMHBIE
opburanu, s-, p-, d-amemeHTbl. OCOOEHHOCTH pacmpeZiesieHUss 3/IeKTPOHOB 10 OpOMTa/NsiM B aToMax 3/eMeHTOB TIepBBbIX YeTbIpex
Mepuo/ioB. DJIeKTPOHHAsA KOH(MUTypaLiisi aTOMOB

1.2 [Tepyuoanueckuii 3akoH U [leproandeckasi cUCTeMa XHUMHYECKUX
snemeHToB [1.V1. MeHnpeneeBa. CBsi3b Mepuouueckoro 3akoHa U Ileproanueckoil cuctemMbl XuMuuyeckux 3neMeHToB [1.V1. MeHpeneeBa c
COBPEMEHHOU Teoprel CTPOeHHsT aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUsSI CBOMCTB XUMHUUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM TIPOCTBIX U
CJIOKHBIX BellleCTB I10 IPyIIaM ¥ repuojaM. 3HaueHHue IepruoMueckoro 3aKoHa B pa3sBUTHUN HayKu

1.3 CTpoeHue BelljecTBa. XMMHYeCcKasi CBSI3b. BU/Ibl XMMUUeCKOW CBsi3W (KOBajieHTHasl HemoJjisipHas M TOoJisIpHasi, MOHHas, MeTa/uinuecKas).
VoHbI: KaTWOHBI M aHHUOHBI. MexXaHWU3Mbl 00pa30BaHUS KOBA/JIEHTHOM XWUMHUECKOW CBs3W (OOMEHHBIM U JIOHOPHO-AKIIeITTOPHBIN).
BogopogHas cBs3b

14 BasieHTHOCTB. D/1eKTPOOTPULIATENBHOCT. CTereHb OKUC/IeHUS

1.5 BeliectBa MOJIEKY/ISIDHOTO Y HEMOJIEKY/ISIPHOIO CTPOeHMsl. 3aKOH TOCTOSIHCTBA COCTaBa BelljeCTBa. THUITbl KPUCTA/NIMUECKUX DeLleTOK.

3aBUCUMOCTh CBOMCTBA BEIECTB OT THMA KPUCTA/UTMUECKOW pelieTKH. [TOHSATHEe O JAUCIIEPCHBIX cUcTeMax. VICTMHHBbIE U KOJUIOW/IHBbIE
pacTBOpbl. MaccoBast 10/1s1 BelljeCTBa B pacTBOpe
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1.6 Knaccudukanys HeopraHuyecKux CoeZIMHEeHUH. HowmeHknarypa HeopraHriueCKUx BellleCTB

1.7 Xumuueckas peakius. Knaccudukaiuss XMMAYeCKMX peakluii B HEOpPraHW4YeCKOd W OpraHM4ecKoll XMMHHU. 3aKOH COXpaHeHHUsl MaccChl
Bell[eCTB, 3aKOH COXpaHeHUsl U TIpeBpallleHUs] SHepruy NPy XUMUUeCKUX peakLUsaxX

1.8 CKOpOCTb peakliii, ee 3aBUCUMOCTb OT pa3/IMUHbIX ()aKTOPOB

1.9 OO6patuMble peakii. XUMUUeckoe paBHoBecre. DaKTOPbI, BIUSIOIINAE Ha COCTOSTHAE XUMUUeCKOro paBHoBecus. [Tpuniumn Jle Ilatenne

1.10 OneKTponuTHyecKast guccoranys. CusbHble M (y1abble 371eKTponuThl. Cpefla BOAHBIX pPAacTBOPOB BeIleCTB: KHC/asi, HeWTpasbHasi,
I1es10uHasi. Peakui HOHHOTO 0OMeHa

1.11 OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE peakLiuu

2 Heopranuueckas Xumus

2.1 Hewmetaruibl. [TonoxxeHre HeMeTannoB B [lepuoguueckoit cucteMe XuMudeckux 3nemeHToB .M. MeHzienieeBa 1 0COO@HHOCTH CTPOEHUS
aToMOB. ®U3MUeCKUe CBOMCTBA HeMeTalI0B. AJIJIOTPONUS HeEMeTasIoB (Ha MpuMepe KMC/I0po/a, cepsl, ocdopa u yriepoza)

2.2 XHWMHUUeCcKre CBOWCTBa BaKHEHIIMX HeMeTasl/ioB (rajioreHoB, Cephl, a30Ta, ¢pocdopa, yriepoia U KpeMHUs1) U UX coefiluHeHu! (OKCUOB,
KUCJIOPOJICOZeprKaluX KUCIOT, BOAOPOJHBIX CoeJuHeHU). [IpuMeHeHre BayKHEUIIIMX HEMETA/IJIOB U UX COeJUHEeHUN

2.3 Mertaiel. [TosokeHne MetasnnoB B Ilepuopnueckod cucteMe XuMH4eckux ssemeHTOB [I.M. MenpeneeBa. Oco0eHHOCTU CTpOEHUS

5JIEKTPOHHBIX 000/10ueK atoMoB MeTa/ioB. OOime ¢usnueckre cBoilicTBa MeTa/yioB. CIiIaBbl MeTalIoB. JDJIeKTPOXUMHUECKUNA P
HanpsDKeHUH MeTaslioB
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2.4

XYMUUeCcKHe CBOMCTBA Ba)KHEWIIIMX MeTaslioB (HaTpUM, Ka/iul, KalbliUi, MarHui, aJlOMUHUWM, 1[UHK, XpOM, >kKeje30, Melb) U MX
coeprHeHui. O0I1IHe CriocoObI Mo/TyueHUs: MeTasiioB. [IpuMeHeHHe MeTal/IoB B OBITY M TEXHUKE

2.5 ['eHeTHUecKasi CBSI3b HEOPraHWYECKUX BEIeCTB, MPHUHAAJIeKAIUX K pa3/IMYHbIM Kjlaccam

3 XUMUA U )KU3Hb

3.1 Ponb xumuK B obecrieueHWH 3KOJIOTHUECKOM, SHepreTUUeCKOW U THILEBOM 0e30MacHOCTH, pa3BUTHM MeAWLIMHBL. [ToHSATHe 0 Hay4YHBIX
MeTOZ,axX MO3HAHUS BeLeCTB U XUMUYEeCKHX peakLui

3.2 [TpencraBneHuss 00 OOMMX HayUYHBIX MPUHI[UIIAX TMPOMBIILJIEHHOTO TIO/IyUeHHs Ba)KHEWIIMX BellecTB. YesloBeK B MHpe BeIeCTB U
MaTepuasioB: Ba)KHEMIIMe CTPOUTe/bHble MaTepuasbl, KOHCTPYKLIMOHHble MaTrepuasbl, KpaCKW, CTeK/IO, KepamuKa, MaTepuabl [IJis
9JIEKTPOHUKH, HAaHOMaTepHaslbl, OpraHuueckre U MUHepa/ibHbIe yI00peHus

3.3 XUMUS U 3/10pOBbe UejioBeKa: MpaBu/ia MCI0/Ib30BaHMs JIeKapCTBEHHBIX MperapaToB, MpaBuia 0e30MacHOT0 UCIIO/Ib30BaHUs TIperapaToB

OBITOBOM XMMUM B TIOBCEIHEBHOU YKU3HU

ITpoBepsiemble Ha EI'D mo xumuu TpeboBaHUS
K pe3yJsibTaTaM OCBOEeHHsI OCHOBHOM 00pa3oBaTe/ibHOM MporpaMMbl CpeiHero o011iero oopa3oBaHus

Kop ITpoBepsieMble TpeGOBaHUSI K TTPeAMETHBIM Pe3y/ibTaTaM OCBOEHHsSI OCHOBHOM 00pa30BaTe/IbHOM ITPOrpaMMbI CPe/IHero 00Iiero
npoBepsieMor 0 | 00pa3oBaHUs
TpeboBaHus
1 BriajieHrie CCTEMOM XUMHUECKHX 3HaHWH, KOTOPAsi BK/TIOUAEeT:
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1.1

OCHOBOITOJIararomye roHATHUA (XI/IMI/I‘-IECKI/Iﬁ 3JIEMEHT, dTOM, M30TOIIbI, 3JICKTDOHHAsA obo/0uka daToma, S-, p-, d-BHeKTPOHHbIe
OP6I/ITaJ'II/I dTOMOB, OCHOBHO€ U B036y}K,E[eHHOE COCTOdAHHE aTOMa, HOH, MOJIeKY/Ia, Ba/IEHTHOCTD,

9JIEKTPOOTPUILIATE/ILHOCTh, CTEMeHh OKUC/IeHUs, XUMUUecKast CBs3b ( O- u T-CBSI3b | kpaTHble CBSI3W), TMOPUIU3aIvs aTOMHBIX
opbuTaneli, KpucTasuiiueckasi pellieTKa, MOJb, MOJSIpHasi Macca, MOJISIDHbIM 00beM, MojsipHasi KOHL|@HTpalusi, PacTBOPbI
(UCTUHHBIE, JUCTIEPCHBIE CHUCTeMbl), KPUCTA/UIOTU/IPaThl, YIJIePOAHBIA CKesieT, PyHKLMOHa/IbHAs TPyMMa, pajivkai, U30Mephl,
CTPYKTypHasi (popmysa, n3omepus (CTPYKTypHasi, reomeTpryeckas (L{yc-, TpaHC-U30Mepusi), TOMOJIOTUYECKUI Psifi, TOMOJIOTH,
YTJIeBOJOPO/IbI, KAC/IOPOA- M a30TCO/iepyKalljie CoeiliHeHHsl, OMOOTHYeCKN aKTHUBHBIE BelllecTBa (YIJ/IeBOABI, KUPBI, Oe/Kun),
MOHOMeD, MOJIMMep, CTPYKTYPHOE 3BeHO, BbICOKOMOJIEKYJISIDHbIe COeJUHEHUS], KDEKUHT, pU()OPMUHT, THIIbI XUMHUYECKUX

peakiui (OKMC/TUTETEHO- BOCCTAHOBUTE/TBHBIE, 3K30- U SHAOTEPMHUUECKHE, PEaKI[U MIOHHOTO 0OMeHa,
roMO- W TreTeporeHHble, oOpaThMble U HeoOpaTHMble), DPAaCTBOP, 3JIEKTPOJUTBI, HE3JIeKTPOIUTHI, 3IeKTPOJUTHYeCKast
nucconuanys, CTerneHb AUCCOLUALIMM, OKUCIUTEb, BOCCTAHOBUTEIb, 3/IEKTPOJIN3, CKOPOCTh XMMUYECKOM peakLiMM, XUMUUeCKOoe
paBHOBecHe)

1.2

TeOpUM U 3aKOHBbI (Teopusi XMMHYEeCKOTO CTPOeHUsi OopraHudeckux BellecTB A.M. ByTiepoBa, Teopusi 3/1eKTPOIUTUUECKOU
nucconuanuu, [lepuoguueckuii 3akoH [1.V1. MeHpeneeBa, 3aKOH COXpaHeHHs MacChl), 3aKOHOMEPHOCTH, CUMBOIMUECKUH S13bIK
XMMHH, MUPOBO33peHUeCKre 3HaHHs, Jie)Kall[ie B OCHOBe TMOHHWMAaHUSI TPUUYMHHOCTH U CUCTEMHOCTU XUMHUUECKUX SIBJIEHWH,
COBpPEeMeHHbIe Mpe/iCTaB/IeHUsI O CTPOEHUH Bell[eCTBa Ha aTOMHOM, MOJIEKY/ISIPHOM U Ha/IMOJIEKY/IIPHOM YPOBHSIX

1.3

MmpeacTaB/I€eHHUA O MeXdHHU3MaX XUMHUYECKHUX peaKL[I/II‘/JI, TEPMOAVMHAMHWYECKUX U KHHETUUYECKHNX 3dKOHOMEPHOCTAX UX IMPOTEKAHUS,
0 XMMHUUeCKOM DdBHOBECHH, AUCIIEPCHBIX CUCTeMaX

14

Cl)aKTOJ'IOFI/I‘-IeCKI/Ie CBeJeHUsd O CBOﬁCTBaX, COoCTaBe, IMOJIy4YeHNH 1 0e301macHOM MCII0/Ib30BaHUM BaXKHEHIIINX HEOpPraHn4YeCKrux "
OpraHN4YeCKUX BeleCTB B 6bITy %1 HpaKTHQECKOﬁ AedaTe/IbHOCTH 4Ye/IOBEeKd

1.5

061_1_[1/1e Hay4HbIe€ TIpUMHLUWIIBI XUMHWUYECKOro IIpOMU3BOACTBd (Ha
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rprMepe TIPOM3BO/ICTBA CEPHOM KHUC/IOThI, aMMUaKa, MeTaHoJ1a, TiepepaboTKu HedTH)

2 ChopMUPOBaHHOCTb YMEHU BbISIB/ISITh:

2.1 XxapaKTepHble MPHU3HAKU Y B3aUMOCBSI3b U3yUeHHbBIX MMOHSATHUM, IPUMEHSATbh COOTBETCTBYIOI[ME TIOHSITUS TPU OMMCAHUUA CTPOEHUS
1 CBOMCTB HEOPraHWYeCKMX U OpraHu4yeCcKUX BelllecTB Y UX MpeBpalleHui

2.2 B3aMMOCBSI3b XUMUYECKHUX 3HaHWU C TIOHSATHSIMU U TPe/ICTAB/I€HUSIMU IPYTUX TIPEMETOB it O0jiee 0CO3HAHHOTO TIOHUMAaHUS U
00BSICHEHUSI CYLLHOCTH MaTepUaabHOTO eJUHCTBAa MUPa

3 CdopmMUpOBaHHOCTb YMEHUSI UCTOTh30BaTh:

3.1 HaMEHOBaHUSI XMMHUYECKUX COeJUHEHHWH MeXAyHapOoJHOrO COK3a TeOpeTUYeCKOW U TMPHK/IaZHONW XUMHU U TpPUBUAlbHbIE
Ha3BaHUS BEIL[eCTB, OTHOCSIIHUXCS K U3yUeHHbIM K/lacCaM OpraHWYecKuX U HeopraHUuecKux CoeUMHeHU

3.2 XUMUUECKYI0 CUMBOJIMKY [IJIsi COCTaB/ieHUs] JOPMY/T HeOpraHMUeCKUX BelllecTB, MOJIEKY/ISIPHBIX U CTPYKTYPHbIX (Da3BepHYThIX,
COKpAIl|eHHbIX U CKeJIeTHbIX) (POPMY/ OpraHu4yeCcKuX BelecTB

4 CdopmMUpoBaHHOCTb YMeHUSsI K/1aCCU(UIIMPOBATh:

4.1 HeopraHWYeCKHe BeIeCTBa, CaMOCTOSATEIbHO BhIOMpPATh OCHOBAHUS M KPUTEPUH /IS KIaCCU(PUKAIIMA U3yUaeMbIX XUMHUECKUX
00HEKTOB

4.2 OpraHUYecKre BeIeCTBa, CaMOCTOSTe/TbHO BBIOMpATh OCHOBAHUS M KPUTEPUU /i1 KIACCU(MUKAI[UM W3YYaeMbIX XUMHUYeCKUX
00HEKTOB

4.3 MO pa3/MUHbLIM MpPU3HAaKaM (UMCIy M COCTaBy pearypyrollyX BellecTB, TelyioBoMy 3((eKTy peakijuu, U3MeHEeHUIO CTereHei

OKHCJ/IEHUA 37IEMEHTOB, O6paTI/IMOCTI/I peaKl1, yddCTHUIO KaTaJII/I3aTOpa)
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5 CchopMUPOBaHHOCTh YMEHUSI XapaKTepr30BaTh JIEKTPOHHOe CTPOeHHe aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH) U
MOHOB XUMHUYeCKUX 31eMeHTOB 1 — 4 mepuogoB Ilepuoanueckoit cucremsl .M. MeHjeneeBa ¥ WX Ba/leHTHbIE BO3MOKHOCTH,
WCTIO/NB3Ysl TIOHSATHS S-, P-, d-37IeKTPOHHBIe OpOUTaNU, SHepreTUueckrue ypoBHU

6 ChopMHUPOBaHHOCTh YMEHHSI OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XUMHUYECKHX 3/IEMEHTOB W 00pa3yeMbIX WMH
COeJMHEHUI 10 lepro/iaM U rpyInam

7 CchopMrpoBaHHOCTb YMeHUs COCTaBJISITh ypaBHEHUS] XUMUUECKUX pPeakLiUi U PacKpbIBaTh UX CYL[HOCTb:

7.1 OKUCJIUTeIbHO-BOCCTAHOBUTEJIbHBIX peakLyi MOCPEeZICTBOM COCTaBJIeHUS 3/IEKTPOHHOTO OasiaHCca 3TUX peaKL[uii

7.2 ypaBHEeHUsI peaklvii Pa3/IMUHbIX TUTIOB; MOJIHbIE M COKpallleHHble YpaBHEHUsI peaklivii MOHHOTO 0OMeHa, YUUThIBasl yC/I0BUS, TIPH
KOTOPBIX 3TU peakLiuv UAYT 10 KOHLa

7.3 peakiuit TUPO/II3a, peakiuii  KOMIUIEKCO0Opa30BaHus (Ha mpuMepe rUAPOKCOKOMIIEKCOB LIMHKA U aTFOMUHMUS)

8 ChopmMUpOBaHHOCTb YMeHUS TTOATBEPKAATh:

8.1 Ha KOHKPETHBIX ITPUMEepPAx XapaKTep 3aBUCUMOCTH PEeaKIIMOHHOM CITOCOOHOCTH OPraHUUeCKUX COeIMHEHHH OT KPaTHOCTH U THIIA

KoBasieHTHOW cBsi3u ( O- u T-CBA3H )| p3aiMHOTO BIMSIHUSI aTOMOB W TPYIIT aTOMOB B MOJIEKYJIaX, a TakKe OT 0COOeHHOCTeH
peanv3alyy pa3UUHbIX MEXaHHW3MOB MPOTeKaHUs peakLuil
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8.2

XapaKTepHbIe XUMUUEeCKHe CBOMCTBa BeIIeCTB COOTBETCTBYIOI[UMU 3SKCIIEPUMEHTAaMU U 3alUCSIMU
YPaBHeHUN XMMUUeCKHX peakiuii

9 CdopMUpPOBaHHOCTbL yMeHUsI XapaKTepHu30BaTh COCTaB W Ba)KHeMIIIMe CBONCTBA BeIeCTB, TIPUHAJJIeXKAIUX K OMpe/ie/ieHHbIM
KJlaccam U TpyInaM coeJVMHeHuM (MPOCThbie BelllecTBa, OKCU/IbI, TUAPOKCU/bI, COJH; YIIeBOAOPO/bl, MPOCThbie 3(DUpPHI, CIIUPTHI,
(eHObI, anbIeTU/Ibl, KETOHBI, KADOOHOBBIE KUC/IOTHI, CJIOXKHBIE IPUPHI, >KUPBI, YTIEBObI, aMUHBI, AMUHOKHCJIOTHI, O€JTKH)

10 ChopMHpPOBaHHOCTb YMEHHUSI MPOBOJWTH pacyeTbl MO XUMHUYECKUM (OpMy/laM M ypaBHEHUSM XUMHUUECKHUX peakLui C
MCI0/1b30BaHKeM (H3UUeCKUX BeJIMUUH:

10.1 Macchl (00BbemMa, KOJMuecTBa BelecTBa) MPOJYyKTa peakldd, eC/M OJHO W3 WCXOJHBIX BelecTB JlaHO B BHJle pacTBopa C
OTIpe/ie/IeHHOM MaCCOBOM /Io/iell paCTBOPEHHOTO BeITecTBa WM /IaHO B U30bITKE (MMeeT TTPUMEeCH )

10.2 MaccoBOM WM 06beMHOM 10/, BBIX0/ia TIPO/IYKTA peaKL[uu

10.3 TeryioBoro 3¢ dekra peakLyit

104 00BEMHBIX OTHOIIIEHUI Ta30B

10.5 M0 HaXOXK/IeHHI0 XUMUUEeCKOU (hOpPMY/IbI Bell|eCTBa

11 BrazeHuve crucTeMOW 3HaHMM O MeTO/laX HAayuHOTO TO3HaHUS SIBJIEHUM MPUPO/bl, MCTIOIb3yeMbIX B €CTeCTBEHHbIX HayKax U

yMeHue TIPUMEeHSITh 3TU 3HaHUs TPU SKCIepUMeHTaTbHOM HCC/Ie[JOBaHUM BeIleCTB U i 0ObSCHEeHUS] XUMUYEeCKUX sIBJIeHUH,
MMEIINX MeCTO B TIPUPO/ie, MPAaKTUYeCKOU /1eITe/IbHOCTH YesIOBeKa U B TTOBCEJHEBHOM >KU3HU
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12

ChopMUpPOBaHHOCTb YMeHUs] TIPUMEHSATh (MCIO0Ib30BaTh) 3HAHUSI O COCTaBe W CBOMCTBAX BeIECTB /il SKCIIePUMEHTaTbHOU
MPOBEPKU TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEel MPOTeKaHUs] XMMUUeCKUX peaklMi U TTPOrHO3UPOBAHUSI BO3MOXKHOCTEN HX
OCYII[eCTB/IEHHSI; CHUCTEMHble XWMWYeCKWe 3HaHWS [jis  OOBSICHEHHWSI W TIPOTHO3UPOBAHUS  SIBJIEHWH, HMEIOIIUX
eCcTeCTBEHHOHAYUYHYIO TIPUPO/AY; /IS IPUHATHS TPAMOTHBIX pellieHui pob/ieM B CUTYaLMsX, CBA3aHHBIX C XUMUeH

13

CchopMUPOBaHHOCTb YMeHUsI TIJIAaHUPOBAaTh U TIPOBOJUTb XWMHUECKHH SKCIIepUMeHT (TIoyueHre W W3ydeHHe CBOWCTB
HeOpraHWUeCKWX W  OpraHMYeCcKHWX BeIlecTB, KadyeCTBeHHble peakLUd YIJeBOZOPOZOB  pa3/MUHbIX  KJacCOB U
KHCJIOPO/ICO/IePIKALIX OPTaHMUeCKUX BeIIeCTB, pellleHre SKCIeprUMeHTaIbHbIX 33y IO paclio3HaBaHWI0 HEOPraHUYeCKUX U
OpraHuUecKHX BellecTB) C CcoOJ0/ileHreM TpaBu/l Oe3o0macHOro oOpailieHusi C BelllecTBaMM U JlabopaTOpHBIM 000pYZi0BaHUEM;
(dopmMynMpoBaTh 1€/l MCCAeJOBaHUs; TPeJCTaB/IsATh B pas3MuHOW (opMe pe3ynbTaThbl SKCIIepPUMEHTa, aHalu3UpoBaTh M
OLIeHUBATh UX JJOCTOBEPHOCTh

14

CdhopMHpOBaHHOCTh yMeHust OCYIL[ECTB/ISITh 1Ie/IeHarPaB/IeHHbIA MTOUCK XUMHUECKOW WH(OpMaIiu
B pas/IMUHbIX MCTOUYHMKAX (HayuyHass M yueOHO-HayuHas JMTepaTypa, CPeCTBa MacCOBOH uHGMOpMAI[UH, CeTh VIHTepHeT u
npyTHe), KPUTHUECKH aHaIM3UPOBATh XMMHUECKYI0 HMH(GOpMAIWio, repepadaThiBaTh €e U KCI0/Ib30BaTh B COOTBETCTBHU C
MOCTaB/IeHHOU yueOHOM 3a/jaueit

15

ChopMUPOBaHHOCTb YMEHHs IPOrHO3MPOBaTh, aHa/JW3UpOBaTh U OLeHUBATb HH(GOpPMALMI0 C MO3ULMKA 3KOJIOTMYeCKOU
0e30macHOCTH TIOC/IeCTBUN OBITOBOM M TPOWM3BOJCTBEHHOMN

J1edTe/JIbHOCTH  UeJ/IOBEKa, CBSI3aHHOM C nepepa60TK0171 BeILeCTB; C(bOpMI/IpOBaHHOCT]: YMEHI/Iﬁ OCO3HdBdTb OIIdCHOCTb
BOB,ZLEI\/JICTBI/IH Ha JKKMBbl€e OpPrdHM3MbI OIIpe[ie/IEeHHbIX BeIleCTB, IMOHHWMasd CMBIC/I T10Kad3dTeJsid HpeﬂeﬂbHOﬁ AOHYCTHMOﬁ
KOHLIEHTPallK, W IIOSACHATb Had IMpUMeEpaxX C1r1oco0bI YMEHbIIEHUSA U IMPpeaoTBpallieHrsa WX BpeJHOIro BO3A€I>1CTBI/IH Ha OpPrdHH3M
uejioBeKa
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[IepeueHsb 371eMeHTOB COJepyKaHUs, IpoBepseMblX Ha EI'D 1o xumuu

Kog, [TpoBepsieMbIi1 371eMEHT COZep>KaHUsI

1 TeopeTryeckre OCHOBBI XUMUU

1.1 Ctpoenue BellectBa. (CoBpeMeHHas MoOZle/lb CTPOeHUs aroma. PacripejesieHue 3/1eKTPOHOB II0 3SHEPreTUYeCKUM YPOBHSAM.
Krnaccudukaiys XuMuyeckux 3i1eMeHToB. OCOOeHHOCTH CTPOeHUsI SHepreTUUecKuX ypoBHel aToMOB (s-, p-, d-3/iemeHTOB). OCHOBHOE
1 BO30Y>KZIeHHOe COCTOSIHUSI aTOMOB. JJIeKTPOHHAsi KOH(HUrypawus aroMa. BaneHTHbIe 3/1eKTPOHBI

1.2 [Meproanueckasi cucteMa xuMuueckux 3nemeHToB [1.M. MeHeneeBa. @u3nueckuii cMbica [lepruoauyeckoro 3akoHa .M. MeHjeneeBa.
[IpyurHBI U 3aKOHOMEPHOCTHM W3MEeHEeHHWsl CBOMCTB 3/IeMEHTOB U MX COeJIMHEeHWM II0 IepuojiaM M rpymnnaM. 3aKOHOMEpHOCTHU B
M3MeHEeHHUY CBOMCTB MPOCTBIX BeLeCTB, BOAOPOJHBIX COeJUHEHUM, BBICIINX OKCUIOB U TUAPOKCH/IOB

1.3 BasieHTHOCTB. D/IeKTPOOTPULIATE/IBHOCT. CTereHb OKUC/IeHUs

14 Buabl XMMHUYeCKOl CBsi3u (KOBaJleHTHasi, MOHHasl, MeTasyinuecKasi, BOJOPO/jHasi) U MeXaHU3Mbl ee 0Opa3oBaHUs. Me>XMOJIeKyJIsipHbIe
B3aUMOZeNCTBUs. BelmjectBa MOJIEKYy/ISIpHOTO M HEMOJIEKY/ISIDHOIO CTPOeHHs. THWIbl KPUCTaJ/IMYEeCKUX pelleTOK. 3aBUCHUMOCTb
CBOMCTBA BeLeCTB OT TUMNAa KPUCTa/VINYeCKOW pelleTKH

1.5 Xumuueckas: peakius. Knaccupukanus XUMAYeCKUX peaklvii B HeOpraHM4yeCcKoi M OpraHnuueckol XUMHUU. 3aKOH COXpaHeHUs MacChl
BeLL[eCTB

1.6 CKOpPOCTb peakliyy, ee 3aBUCHMOCTb OT Pa3/IMYHbIX (PAKTOPOB

1.7 TeruioBbIe 3QdeKTbl  XUMHUECKUX peakLvi. TepMoxumHUecKre ypaBHeHUs
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1.8 ObpaTuMble peakLvu. Xumuueckoe paBHOBeCHe. ®DakTOopHI,
B/MSIIOLME HAa COCTOSTHME XMMHUecKoro paBHoBecusi. [lpuHiun Jle IlaTenbe

1.9 OnekTponuTHUeckass guccoruanysa. CunbHble U crabbie 3eKTpormTthl. Cpesla BOAHBIX PACTBOPOB BEIECTB: KHUC/as, HeWTpasbHasl,
miesoyHast. CterneHb Auccouyauy. Peakijuy HOHHOTO oOMeHa

1.10 Migponus coneii. VloHHOe  mpou3BefeHUE BoZbl.  BopopogHeii nokasatens (pH) pactBopa

1.11 CriocoObI BbIpakeHHsl KOHI[eHTpALMK PacTBOPOB: MacCoOBasi [0Sl paCTBOPEHHOI0 BellleCTBa, MOJIsIpHasi KOHL[eHTpalust. HacbiijeHHbIe 1
HeHaChIII|eHHbIe PaCTBOPbI, PACTBOPUMOCTh. KprcTaioruaparsl

1.12 OKHCIUTE/IbHO-BOCCTaHOBUTE/IbHBIE peakliuU. [IoBe/ieHre BelllecTB B cpefiax C pa3HbIM 3HaueHHeM pH. MeTo/ bl 371eKTPOHHOTO
OamnaHca

1.13 O/1eKTPOJIU3 PaCTBOPOB U PaCIl/IaBOB COJIeN

2 (OCHOBBI HeOPraHUUeCKON XUMUN

2.1 Knaccudukanys HeopraHuuyecKux COeJUHEHUI. HomeHksaTypa HeopraHMueCKrx BeljeCcTB

2.2 XYMHUUeCcKre CBOWMCTBA Ba)KHEMILIMX MeTa/l/IOB (HaTpWM, Ka/luid, Kanabl[dl, MarHWW, aJlOMUHUMN, LIMHK, XPOM, >Kejie30, Me/lb) U UX

coeprHeHui. OOIIHe CrTOCOOBI MTOTyUeHUs] MEeTaI/IOB
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2.3 XYMHUUeCKre CBOMCTBA Ba)KHEMILIMX HeMeTa/l/IoB (TajioreHoB, cepbl, a30Ta, ¢docdopa, yriepofia W KpeMHHUs)) U UX COeJMHEeHWU
(OKCHI0B, KUCIOPOACOAEP KALUX KUCI0T, BOJOPOAHBIX COeIMHEHUN )

2.4 ['eHeTHuecKasi CBsi3b HEOPTaHUUECKWX Bell[eCTB, MPUHAAJIeXAI[UX K pa3TMUHbIM KlaccaM

2.5 Npentudukaiys HeopraHuuyecKux COeJUHEHUM. KauecTBeHHbIe peaki[ii Ha HeOpraHuuecKre BelecTBa U UOHbI

3 (OCHOBBI OPraHu4YeCcKol XUMHUA

3.1 OCHOBHbIE TIONIOXKEHUS] TEOPUU XUMHUUEeCKOrOo CTPOEeHUs] OpraHuueckux coeivHeHuidi A.M. ByrnepoBa. Yr/epofHbiii cKeser
OpraHMYyeckoW MoJIeKy/Ibl. KpaTHOCTh XWMHUUeCKOW cBsisu, O- wm T-CBA3U | gpd- sp?-  sp-rubpupausaipy opburaneil aToMOB
yrieposia. 3aBUCUMOCTh CBOWMCTB BeI[eCTB OT XUMHUUECKOTO CTpoeHUs Mosekys. ['omonoru. ['omonoruueckuii psin. M3omepusi u
130Mepbl

3.2 [MonsiTie o GyHKUMOHANBHOM rpyrre. OpHeHTalMOHHbIE 3(PQeKThI
3aMecTUTesnen

3.3 [MpencraBneHre 0 KiaacCU(UKAIMM OpraHUUeCKUX BelllecTB. HoMeHK/aTypa OpraHW4ecKuX COeJuHeHUuM (cucTemaThueckas) U

TPUBHAJ/IbHBIE HA3BdAHUA Ba>KHEHIIINX Hpe,ELCTaBI/ITEJIEI‘/JI KJ/IaCCOB OpPraHN4YeCKUX BeleCTB
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3.4 CB0OOJHOPAAVKAIBbHBINA ¥ MOHHBINA MeXaHU3MbI peakiuu. [loHsATHe 0 HyK/Teodwsie u nekTpodue. [TpaBuno MapkoBHukoBa. [IpaBuio
3aiilieBa

3.5 AnkaHbpl. X¥MHAYeCcKre CBOMCTBA ajKaHOB: rajJlOreHHpOBaHue, [JernpupoBaHye, TePMUUECKOe pas3/iokeHWe, KPeKUHT, U30MepHr3aLiys,
ropeHve. [lonyuenwe ankaHoB. lluknoankanel. Crenu@uka CBOWCTB LMK/I0AJKAHOB C MaJblM pasMepoM LjuK/aa. Peakuuu
MPUCOeUHEHUS U paJUKa/IbHOrO 3aMelleHus

3.6 AnkeHbl. XMMUUeCKHe CBOMCTBA: peakliuy MpUCoeJuHeHus (rajioreHupoBaHye, THipupoBaHue, THporajloreHMpoBaHye, ruipaTarus),
ropeHus, OKUC/IeHUs U MoMMepr3aluy. I1poMbiiiieHHble U 1abopaTopHble CrI0COObI TOMyUeH s aTKeHOB

3.7 AnkazaveHbl. XMMHWUeCKWe CBOMCTBA ajKaJMeHOB: peaklLuy M[pUcoevHeHus (TUApYpOBaHMe, TrajoreHUpOBaHue), TOpeHus WU
rosiiMepusanuu. [lonydyenue ankasueHoB

3.8 ANKUHBI. XMMUYeCKHe CBOMCTBA: peakliuy NpUCOeMHeHus (rajloreHupoBaHue, TI'MpUpOBaHue, ryjparanys,

rUpOrajlorTeHUPOBaHKe) KakK Criocob TosiyueHUsi TIOMMEPOB W JPYTUX TIONe3HBIX TPOAYKTOB. Peaknuy 3amerreHus. ['opeHue
arleTH/eHa KaK MCTOYHUK BbICOKOTeMIIepaTyPHOIO IJIaMeHH /IJIs1 CBapKU U pe3Ky MeTasuioB. [IprMeHeHue arjeTuieHa

33




3.9

ApeHbl. XWMHUYeCKHWe CBOWCTBA 0OeH30/7a: peakuud 3IMeKTPOPUIBHOTO  3aMellleHus, TIpUCOeJuHeHus  (THAPUPOBaHMUE,
rajoreHrpoBanue). Peakiysi ropenusi. Oco6eHHOCTH XMMHUECKHUX CBOMCTB Tosyosa. [lonyuenre 6eH3osa. OcoOEHHOCTH XUMHUECKUX
cBoiicTB cTHposa. [Tonmumepu3anys ctipona. CriocoOsl osTyyeHus: ¥ IpUMeHeHre apoMaTHUecKUX yIleBol0pOZioB

3.10

Criuptel. [lpesiesibHble OJHOATOMHBIE CITUPTHI. XWMWUECKHe CBOWCTBA: B3aMMO/IEHCTBHE C HATPUEM KaK CIIOCOO yCTaHOBJIEHWUS
Ha/JIMYusi THUAPOKCOTPYIIbI, C TaJoreHOBOAOPOAAMH KaK Crocob TMosiyueHUsi pacTBOpUTeNel, BHYTPH- U MeXMOJEKY/spHas
meruzpartaiusi. Peakius ropenus. [lomydyeHue 3TaHO/A: peakiys OpPOXKeHHUsI TUIFOKO3bI, THUZApATAlds STHI€HAa. OTWIEHIIUKOMb W
[JIMLePUH KaK MpeJCTaBUTe/U TIpeJie/IbHbIX MHOT0aTOMHBIX CITUPTOB

3.11

denon.  XuMuueckue cBoiictBa  (eHosma  (peakMd ~ C HaTpHeM, TUAPOKCHZOM HaTpus, bpomom). [TomyueHne peHona

3.12

Anbaernpl. XMHUUeCKre CBOWCTBA TpeZie/IbHbIX albAeruoB: TMAPUPOBAaHUe; KaueCTBEeHHble peakldH Ha KapOOHWILHYIO TPYIIITY
(peakiusi "cepeOpstHOTO 3epkana', B3aumojeiicTBue ¢ ruzgpokcuziom meau (II). TMomydyeHue mpefenbHBIX anbAerwioB: OKHC/IEHHe
CMPTOB, TUApATAaLMs aljeTUieHa. ALIeTOH Kak MpeZCcTaBUTe/b KeTOHOB. OCOOEHHOCTH peakLi OKHC/IeHHs aljeTOHa

3.13

Kap6OHOB]>Ie KHC/IOThI. XIMHUUECKHe CBOMCTBA rnpeaejbHbIX OJJHOOCHOBHBIX Kap6OHOB]>IX KUC/IOT. OCOOEHHOCTH XMMHUUECKHUX CBOMCTB
Myp&BbHHOfI KHCJ/IOTHBI. HOJ’Iy‘IEHI/Ie npegejabHbIX OJHOOCHOBHBIX Kap6OHOBbIX KHC/IOT: OKHC/IeHHEe a/IKdHOB, da/IKeHOB, IT€pBHUYHBLIX
CITUPTOB, a/IbAETUI0B. Briciime rnpeaejbHbIe U Hellpeae/IbHbIe Kap6OHOBLIe KHCJ/IOTBL
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3.14

CnoxkHbie 3pupbl U KUpbl. CriocoObl ToydeHUsl C0XHBIX 3¢upoB. O6paTUMOCTh peakiuu 3TepuduKaluu. [IpuMeHeHre C/I0KHBIX
5(1poB B MUIEeBON U Map(rOMepHOW MPOMBIIIIEHHOCTH. JKUPBI KakK C/I0’KHBIE 3(UPHI TJIMLIEPUHA M BBICIIMX KapOOHOBBIX KHCJIOT.
XUMHUUecKrue CBOWCTBA >KUPOB: THUAPUDOBaHWe, OKHC/eHWe. ['MApOonM3, WM OMblIeHWe, >XUPOB Kak CIOCOO TPOMBIILIIEHHOTO
MOJIyYeHHUs COJTeH BBICIINX KapOOHOBBIX KUCIOT. MbIIA Kak COJM BBICIINX KAPOOHOBBIX KUC/IOT

3.15

XUMHUeCKre CBOWCTBA TJIFOKO3bI: PeaKI[UU C yUaCTUEM CITUPTOBBIX W a/IbZIETHIHOM TPYII U MOJIOUHOKUC/IOe OpokeHue. [IpuMeHeHHe
[JIFOKO3bI, ee 3HaueHWe B JKU3HeJesTeTbHOCTM opraHusMa. Jlucaxapujbl: caxapo3a, MaibTo3a. BoccraHaB/ivBaroiye |
HEBOCCTaHaB/IMBaKOIMe aucaxapubl. ['maponus gucaxapufgoB. [lonvcaxapufpl: Kpaxman, riavkoreH. CTpoeHHMe MaKpOMOJEKYIT
KpaxMarsa, IJIMKOTeHa U Le/UTtoo3bl. dr3nueckre CBOMCTBA KpaxMasa W Lie/UIr0/I03bl. XMMUUYeCKre CBOMCTBA Kpaxmasa: TH/pPOJIU3,
KayeCTBeHHasl peaklysi C MOAOM. XWMWYeCKHe CBOWMCTBA LIJ/UTFOJIO3BI: THUAPON3, TojydeHHe 3¢GHupoB Lemono3bl. [ToHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM I11e/IK)

3.16

IAMMHBI. AMHHBI KakK OpraHn4yeCcKre OCHOBaHHUA: pe€aKLHn C BOAOﬁ, KHC/I0TaMH, peaKliydad TI'OpeHM. AHMTUH Kak npeacTraBUTe/Ib
dpPOMdTHYE€CKHUX daMHWHOB. XUMHUeCKHe CBOMCTBA aHWJIMHA: B3aHMOAeﬁCTBHe C KHC/I0TaMW, 6POMHOI‘/JI BO,ELOI‘/JI, OKHCJ/IeHHe. HOJIy‘JEHI/Ie
dMHWHOB d/IKWJIMPOBAHHWEM dMMHKdKd 1 BOCCTAHOBJ/IEHHMEM HHUTPOIIPOW3BOHBIX YI/IEBOAOPO40B

3.17

I/AMHUHOKUC/IOTBI u OesKu. AMHHOKHUC/IOTBI KdK aM(bOTepHBIe
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opraHnyeckve coefuHeHWs. OCHOBHbIE aAMUHOKWC/IOTHL, oOpasyrouiue Oenku. XuWMHUUecKHe CBOWCTBA OeKOB: THAPOMH3,
[leHaTyparysi, KauecTBeHHbIe (LIBeTHbIe) peakLuy Ha Oesku

3.18 CTpoeHMe U CTPYKTypa IOJUMepOB. 3aBUCHMOCTb CBOWCTB TIOJIMMEDPOB OT CTPOeHUss MoJieKys. OCHOBHbIE CIOCOOBI TIOy4YeHHst
BLICOKOMOJIEKY/ISIPHBIX COeIMHEeHWH: PeakiUU MoiMMepHr3aliiy ¥ noaukoH eHcaru. Knaccudukaiiyis BOIOKOH

3.19 W aenTudukalys opraHuueckux coeiIMHeHHi. PellieHre 3KCIiepUMeHTabHbBIX 3a/layu Ha pacrio3HaBaHWe OpraHM4yeCcKUX BelllecTB

3.20 ["eHeTHuecKasi CBSI3b MeXK/y KlacCaMy OpraHAvYecKrx CoeJMHeHUH

4 XUMUSA U KU3Hb

4.1 XuMHS B TIOBCeZIHEBHOW >XM3HU. [IpaBmia 6e30macHOM pabOTHI C €JKUMH, TOPIOUMMM W TOKCHUHBIMU Bel[eCTBaMH, CPe/[CTBAMU
OLITOBOU XUMUHU

4.2 XUMUST ¥ 3[0pOBbe. XHMMUSI B MeJULIMHE. XUMHUSI U CeNIbCKOe XO35IMCTBO. XHMMHUSI B TMPOMBILLIEHHOCTH. XUMHS U SHEpPreTHKa:
MPUPOJHBIN U TIOMYTHLIN HedTSIHOMN rasbl, UX COCTaB U HCIOJb30BaHUe. CocTaB HeTU U ee TiepepaboTKa (MIPUPO/JHbIE WCTOYHUKU
YTJIEBOZ0OPOZOB)

4.3 XyMUsL U 9KOOTUsi. XMMHUUYECKoe 3arpsi3HeHHe OKpY)Karollleid cpefibl U ero mnocieActBus. OxpaHa rugpocdepsl, MOYBbI, aTMOC(eEpHI,

(bopbI U hayHbI OT XMMUYECKOT0 3arpsisHeHus. [IpobsiemMa 0TX0/J0B ¥ MOOOUHBIX MPOYKTOB. AJTbTepHATUBHbIE NCTOUYHUKH SHEPTUN
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4.4 OO11e npe/icTaB/ieHrs O TIPOMBIIIJIEHHBIX Cr1ocobax MosiyyeHusl XMMUUECKHUX BelljecTB (Ha MpUMepe MPOU3BO/CTBA aMMKaKa, CEPHOU
KUCIOTHI). YepHas U LiBeTHast MeTa/nyprusi. CTeK/I0 U CUIMKaTHas NMPOMBIIIEHHOCTh. [IpoMbliieHHass opraHnyeckass xumusi. CoIpbe
[1J1s1 OpraHUYeCKOM MPOMBILLIIEHHOCTH

5 TUIBI pacyeTHBIX 3a/1au

5.1 PacueTbl Macchl BelllecTBa WM oObeMa rasoB M0 U3BECTHOMY KOJIMUECTBY BellleCTBa, Macce WM 00beMy O/IHOTO M3 yUaCTBYIOLUX B
peakLu BellleCcTB

5.2 PacueTsl Terao0Boro sgdexra peakLjuu

5.3 PacueTbl 00b€MHBIX OTHOIIEHHH I'a30B MTPU XUMUYECKHX PeaKLIUsIX

5.4 PacueTsl Maccel (00BeMa, KO/IMUeCTBa  BeIeCTBA) TIPO/TYKTOB PeaKIvu, eC/TH OfIHO U3 BEI|eCTB JIaHO B U30bITKe (MMeeT
rpruMecH)

5.5 PacueTbl MacCOBOM WM 00bEMHOM [J0/IM BBIXOZA MPOAYKTA PeakLii OT TeOPeTUYeCKH BO3MOKHOTO

5.6 PacueTbl Macchl (00beMa, KOJIMUeCTBa BelleCTBa) MPOAYKTa PeakLiH, eC/Ti OHO U3 BelleCTB JaHO B BHJie PaCTBOpA C OTpe/ie/IeHHOU
MacCOBOM J10/71eld paCTBOPEHHOI'0 BelljeCTBa

5.7 PacueTs! C UCIIONb30BaHWEM TOHATUM "MaccoBas fo/s", "MOJsspHas KOHLleHTpaus'", "pacTBOPUMOCTD"

5.8 HaxoxxeHre MoJIeKyIsIpHOU (hopMyJ/ibl OpraHU4eCcKoro BelecTBa 10 ero MJIOTHOCTH U MaCCOBBIM JI0/SIM 3/1eMEHTOB, BXO/SAIIUX B €ro

COCTaB, WJIH 10 ITPOAYKTaM CrOpaHHsA
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ME)KHPG,ELMGTHBIE CBA3U.

Peanmauym MEXXIIpeaAMETHBIX CBsI3ei IMMpH U3y4eHUU O6LL[€I‘/JI u HEOPFaHquCKOﬁ xumuu B 11 Knacce OCYILIEeCTBJ/IAETCA yepe3 NCI0J/Ib30BaHHE KdK
O6LL[I/IX €CTeCTBEHHO-HAayUHBbIX HOHHTHﬁ, TdK U HOHHTPIﬁ, ABIAIOINUXCA CUCTEMHBIMU /14 OTAE/IBHBIX IMTPEeAMETOB €CTECTBEHHO-HAYUHOTI'O LIMK/Id.

OO1Me ecTeCTBEeHHO-HayuyHble TIOHSTUS: HAayuHbIM (aKT, THUTIOTe3a, 3aKOH, TEOpWs, aHalu3, CHUHTe3, KiacCU(MUKAIUsi, TepUOUUYHOCTD,
Hab/roileHre, SKCIiepUMeHT, MO/ie/TupOBaHue, U3MepeHue, siBJieHue.

du3MKa: MaTepusi, SHeprusi, Macca, aToM, 37IeKTPOH, MPOTOH, HEUTPOH, MUOH, U30TOI, PaAMOAKTUBHOCTh, MOJIEKYJ/Ia, SHEPreTUYeCKUd YPOBEHb,
BEII[eCTBO, TeJI0, 00bEM, arperaTHoe COCTOsIHUE BellleCTBa, (hr3nuuecKre BeJTMUMHbBI U e JUHHUI[bI UX U3MEepPEeHHs], CKOPOCTb.

Buonorus: KieTka, opraHisM, KocrucTeMa, brochepa, Makpo- 1 MUKPO3/IeMeHThI, BATAMUHBI, 0OMeH BeIlleCTB B OpraHU3Me.
['eorpacusi: MuHepasbl, TOpPHbIEe TTOPO/bl, MTO/Ie3HbIE CKOTaeMble, TO/IMBO, PECYPCHI.

TexHo/I0rus: XMMUYecKast IPOMBILLIIEHHOCTb, MeTa/l/Typrusi, IPOU3BO/CTBO CTPOUTE/IbHBIX MaTepHasloB, CeJIbCKOXO035IMCTBEHHOe POU3BO/CTBO,
TuIeBasi IPOMBILIEHHOCTb, (papMalleBTHUecKasl IPOMBILIEHHOCTh, TIPOU3BOJCTBO KOCMETHYEeCKUX IperapaToB, NPOM3BO/ICTBO KOHCTPYKLMOHHBIX
MaTepHasoB, 3/1eKTPOHHAs [TPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.

I[TNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 10 XMW HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JINHHOCTHBIE PE3YJIbTATBI

@®T'OC COOQ ycraHaBmvBaeT TpeOOBaHUS K pPe3y/bTaTaM OCBOEHHsT 00YYarOIUMUCS IPOTPaMM CpeZiHero o01jero oopa3oBaHus (JINYHOCTHBIM,
MeTaripeJIMEeTHbIM U TpeJMeTHbIM). HaydHO-MeTo[uueCcKOoi OCHOBOM //isi pa3pabOTKU MIlaHUPYeMbIX Pe3y/IbTaTOB OCBOEHHsI MPOrpaMM CpeAHero
o6111ero o6pa3oBaHus SIB/IIETCS CUCTEMHO-ZIeSITeTbHOCTHBIN TTO/IX O/,

B cooTBeTCTBUM C CUCTEMHO-/1eATebHOCTHBIM MOAX0J0M B CTPYKType JTMUHOCTHBIX Pe3y/lbTaTOB OCBOEHHUs MpeAmMeTa «XHMHsI» Ha ypOBHE
cpenHero o01ero o6pa3oBaHus BbIZIe/IeHbI CIeIYIOIIHE COCTABISIOIINE:

e 0CO3HaHWe OOyJaroIUMHUCS POCCHUHCKOW TPaXKAAHCKOWM WIAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEJTbHOCTH U

CaMoOTIpe/e/IeHHIO;

e Ha/jMyKle MOTUBALIUU K 00yUeHU1o;
e [[ejleHaTNpaB/IeHHOe Pa3BUTHe BHYTPEHHUX YOeXJeHUM TMUHOCTH Ha OCHOBe KJTFOUeBbIX 1[eHHOCTel U UCTOPUUeCKUX TPaJULiii 6a30BOM HayKu

XUMUH;

® TOTOBHOCTb U CIIOCOOHOCTH OOYUAIOIIMXCSI PYKOBO/ICTBOBATLCS B CBOEH /1€ Te/IbHOCTH [IEHHOCTHO-CMBIC/IOBBIMU YCTaHOBKAMU, TIPUCYITIMMUA
1[e/JIOCTHOM CHUCTeMe XUMHUeCKOTro 00pa30BaHus;
e HajMyMe MPaBOCO3HAHUS IKOJIOTUUECKOU KY/IbTYPhI U CTIOCOOHOCTH CTaBUTD 1I€JIH U CTPOUTH KU3HEHHbIEe T/1aHbl.

JIMUHOCTHBIE Pe3y/bTaThl OCBOEHUS TIpeZiMeTa «XUMHUS» JOCTUTAIOTCS B eZJMHCTBE yueOHOW W BOCITUTATeTbHOU /1esITe/TbHOCTH B COOTBETCTBUU

C T'YMaHUCTUYeCKUMH, COLTMOKY/IbTYPHBIMH, YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U U/lea/laMi POCCUIMCKOT0 IPaXKAaHCKOTO0 0011iecTBa, MPUHSATHIMU B

O6LH€CTB€ HOPpMaMH U IIpaBU/IaMU T10BeJe€HUA, CHOCO6CTBYIOLL[I/IMI/I nponeccaM CaMOITI03HAHHSA, CAMOPA3BUTHA KU HDAaBCTBEHHOI'O CTAHOBJIEHKA JIMUHOCTHU
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00yyJaroImxcsl.

JIMUHOCTHBIE Pe3y/IbTaThl OCBOEHHUS TIPeIMeTa « XUMHS» OTPa’KaroT CHOPMUPOBAHHOCTD OIThITa TTO3HABATEIbHOU U IMTPAKTUUECKOH eI TeTbHOCTH
00yJaroIuXxcs 10 peasTu3arvy MPUHSATHIX B 00ITIeCTBe [IEHHOCTEH, B TOM UKC/Ie B YaCTH:

1) rpa’kjaHCKOr0 BOCITUTAHUS:

® 0CO3HaHUs 00yUarOIIMMKUCS CBOMX KOHCTUTYL[MOHHBIX TPaB U 00s13aHHOCTeH, yBa)KeHUsI K 3aKOHY U TTPaBOTOPSIKY;

® TIpe/ICTaBJIeHUsI O COL[MA/IbHBIX HOPMaXx U MpaBUaX MeKTMYHOCTHBIX OTHOLIIEHU! B KOJIJIEKTHBE;

® TOTOBHOCTU K COBMECTHOM TBOPYECKOH [esiTeJTbHOCTH TIPU CO3[]JaHUM y4ueOHBIX TMPOEKTOB, PellleHWH yueOHbIX U T03HaBaTebHbIX 3a7iay,
BBIIMTO/JTHEHUM XUMUUECKUX KCTIEPUMEHTOB;

e (CrocoOHOCTH TIOHMMAaTh W TIPUHMMAaTh MOTHBBI, HaMepPeHUs, JIOTUKY W apryMeHTbl APYTUX TP aHa/lv3e pa3/IMuHbIX BU/IOB yueOHOU
JiesITe/IbHOCTH;
2) maTpUOTUUECKOTO BOCTIUTAHUS:

e [[EHHOCTHOTO OTHOIIIEHHUS] K UICTOPUUECKOMY U HayUHOMY HaCJ/IeZINI0 OTeUeCTBEHHOU XUMHUU;

® yBa)KeHMs K IPOLIeCCY TBOPUeCTBa B 00/1aCTH TeOpHH U MPAKTUUECKOTro IPUMeHeHHsl XMMUH, OCO3HaHUs TOTO, UTO JJOCTHXKEeHUSI HAYKU eCTh
pe3y/bTaT JIUTeTbHBIX HaOTH0IeHUH, KPOTIOT/IUBBIX SKCIIEPUMEHTATbHBIX TTIOUCKOB, TIOCTOSTHHOTO TPY/ZA YUEHBIX U MTPAKTUKOB,;

e UHTepeca W IMO3HaBaTeJbHBIX MOTHBOB B TIOJTyUeHHU U TIOCTEAYIOIEM aHa/iu3e MH(OPMAI[UM O TIepeioBbIX JOCTHXKEHHUSIX COBPEMEHHOU
OTeuyeCTBEHHON XUMUH;
3) AyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

® HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO TIOBE/IEHMS;

e CrocoOHOCTH OIeHUBATh CUTYAI[|H, CBSI3aHHbBIE C XUMUUYECKUMU SIBJIEHUSIMH, ¥ TIPUHUMATh OCO3HAHHbBIE PEIlleH!s], ODUEHTHUPYSICh Ha MOPa/IbHO-
HPaBCTBeHHbIE HOPMBI U 1]eHHOCTH;

® TOTOBHOCTHU OLI€HMBATb CBOE MOBe/[eHHe U TIOCTYIKU CBOMX TOBapHUILeH € TTO3ULUI HPABCTBEHHBIX U ITPABOBLIX HOPM U 0CO3HAHUeE MOC/Ie/ICTBUH
9TUX TTOCTYTIKOB;
4) opmupoBaHUsi KYIbTYPbI 37J0POBbSI:

e TIOHMMaHUs LeHHOCTel 3710poBOro 1 6e3omnacHoro obpasa >Ku3HU, He00X0AUMOCTH OTBETCTBEHHOTI'0 OTHOIIIeHHUsI K COOCTBEHHOMY (U3HUUeCKOMY
Y TICUXWUECKOMY 3/I10POBBIO;

e coOmo/ieHus rpaBus1 6e30macHOro oOpallieHus C BEIleCTBaMU B OBITY, TOBCeTHEBHOU >XU3HU U B TPY/I0BOH /IeSITe/TbHOCTH;

¢ TIOHWMAaHUS 1IEHHOCTH MPABW/I UHIUBU/IYaTbHOTO Y KOJUIEKTUBHOTO 0e30T1aCHOT0 TIOBEZIEHUS B CUTYALIUSX, YTPOXKAIOIUX 3/[0POBBIO U )KU3HU
JIIo1el;

®  0CO3HaHWUs MOC/Ie/ICTBUM U HETIPUATHUS BPeJHbIX NIPUBbIUEK (YIIOTpebieHNs anKkoross, HApKOTUKOB, KYpeHHsl);
5) TpyZi0BOTO BOCITUTAHUSI:

® KOMMYHUKAaTHBHOW KOMITETEHTHOCTH B yueOHO-MCC/IeZI0BaTe/IbCKOW JIeITeTbHOCTU, OOIeCTBEHHO TI0/1e3HOM, TBOPUYECKOH M PYTMX BHAX
JiesITe/IbHOCTH;

® YCTAHOBKM Ha aKTHBHOe y4yacTHe B pellleHUU TIPaKTUUYeCKUX 3a/lad COL[MaIbHOM HarpaB/ieHHOCTH (B paMKaX CBOero K/acca, LIKOJIbI);

e UHTepeca K NMPaKTUYeCKOMY U3y4yeHuto Ipodeccrii pa3TMuHOro pofia, B TOM YKC/ie Ha OCHOBe IPUMeHeHUs MpeIMeTHBIX 3HaHUM 110 XUMUU;
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yBa)KeHUs K TPYAY, JIFO/IIM TPy/la U pe3yibTaTtaM TPY/A0BOU [iesiTe/TbHOCTY;
TOTOBHOCTM K OCO3HAaHHOMY BBIOODY WHIMBH/yaqbHOW TpaeKTopuu obOpa3oBaHusi, Oyaymied mpodeccurt U peanu3aiud COOCTBEHHBIX
JKU3HEHHBIX TIJTAaHOB C YUETOM JIMUHOCTHBIX HHTEPECOB, CIIOCOOHOCTeN K XUMHUH, UHTEPECOB U MOTpebHOCTel 0011jeCTRa;
6) 9K0JIOTUYECKOTO BOCTTUTAHUS:
9KOJIOTMUECKH 11e/1eCO00pa3HOro OTHOIIEHUS K TIPUPO/Ie, KaK UICTOUHUKY CYIIIeCTBOBAHUS XKU3HU Ha 3eMIie;
TTIOHUMaHMsI I7100a7TbHOTO XapaKTepa KOJIOTHUeCKUX TTpo0/ieM, BIUSHUS 9KOHOMUUECKUX TIPOIIeCCOB Ha COCTOSTHUE TTPUPO/THON U COTTMATbHOMN
cpenp;
0CO3HaHHs He0OXOAUMOCTH UCIT0/Ib30BAHUS JOCTYKEHUM XUMUU JIJIsI PellleHHUs] BOTIPOCOB PallOHA/ILHOTO ITPUPO/I0TT0/Ib30BaHMS;
aKTUBHOTO HETIPUSTUS [eWCTBUM, TIPUHOCSIIMX BpeJ, OKPY)Kalolleid NpUPOJHOM cpeZie, YMEeHHs TPOTHO3UPOBaTh HeOIarornpusiTHbIe
9KOJIOTHUECKHE TTOC/Ie/ICTBUS TIPeATNIPUHUMAEMbIX JeMCTBUN U TTPeJoTBpallaTh UX;
Ha/IMuKsl Pa3BUTOrO KOJIOTHUYECKOTO MBIILLIEHUSs], SKOJIOTUUeCKOM KYyIbTYPhl, OTbITa AeSTeTbHOCTA KO0/IOTHYeCKOW HalpaB/ieHHOCTH, YMeHUs
PYKOBOZICTBOBATbCS UMU B TI03HABaTe/IbHON, KOMMYHHUKATUBHOW M COIMA/ILHOM TMPAKTHUKe, CITOCOOHOCTU M YMEeHHUsSI aKTUBHO TMPOTHBOCTOSTH
uzieosioruy xemohoomu;
7) LIEeHHOCTH HAyYHOT O TIO3HAHMUS:
c(hOpMHPOBAHHOCTH MHPOBO33P€EHHs], COOTBETCTBYIOII[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U 0011]eCTBEHHOM TIPAKTHUKU;
TTOHUMaHUS CITel[i(UKN XUMHUH KaK HayKH, 0CO3HaHMS eé Po/ii B hOPMHUPOBAHHH PALIMOHAILHOTO HAYYHOT'O MBIIIIJIEHUS], CO3/JaHUH 11eJIOCTHOTO
Tipe/icTaBieHust 00 OKpY»KaroIlieM MHUpe KakK O eZJMHCTBEe TIPUPO/IbI U UesIoBeKa, B TI03HAHWUU MPUPO/THBIX 3aKOHOMEPHOCTEH U pellieHuH nmpobieM
COXPaHeHUs TIPUPO/IHOTO PaBHOBECHS;
ybexxIEHHOCTH B 0C0O0M 3HAUMMOCTH XUMUH [IjIsi COBPEMEHHOU IUBU/IM3AIMM: B €€ TYMaHUCTUUECKOM HaIlpaB/IeHHOCTU W BaKHOW pOJIM B
CO3/laHMM HOBOM 0a3bl MaTepuasbHOW KY/IbTYphl, PEIIeHUH T/I00a/bHBIX TPO0JIeEM YCTOMUWMBOTO PAa3BUTHS UeOBEUeCTBA — ChIPhEBOH,
9HEepreTUUeCKOM, MUITIEeBOM M KOJI0rMUecKoii 6e301acHOCTH, B pa3BUTHH MeJUI[MHBI, 00ecTieueHuH YCI0BUM YCIIEeLTHOTO TPY/a U SKOJIOTHUeCKU
KOMGOPTHOM »KU3HU KaXKJI0T0 UjieHa 00I1leCTBa;
€CTeCTBeHHO-HayUHOW TI'DaMOTHOCTH: TIOHMMaHMs CYI[HOCTH METOZIOB TI03HAHWs, WCIO/b3YEMBIX B €CTeCTBEHHBbIX HayKax, CIIOCOOHOCTH
WCII0/1b30BaTh T0/IyuyaeMble 3HaHMS /ISl aHa/li3a U 0OBsSCHEHUs SIBJIEHWM OKPY’KaloIl[ero MUpPA M MPOUCXO/SAIINX B HEM U3MeHeHUH, yMeHUs
JiesiaTh 000CHOBaHHbBIE 3aK/TFOUE€HHUS Ha OCHOBE HayUYHbIX (DaKTOB U UMEROIIUXCS JAHHBIX C 1[eJTbI0 TIOJTyUeHHUs IOCTOBEPHBIX BbIBO/IOB,;
CIIOCOOHOCTH CaMOCTOSATETbLHO UCTT0/Th30BaTh XUMHUUECKHE 3HAHUS JIJIs1 pellieHHsI TTPo0/ieM B peaslbHbIX )KU3HEHHBIX CUTYaIUsX;
WHTepeca K MO3HaHUIO U UCC/IeIoBaTeTbCKOU JesITeTbHOCTH;
TOTOBHOCTH U CTIIOCOOHOCTM K HENpephIBHOMY 00pa30BaHUI0 M CaM000pa30oBaHHIO, K aKTUBHOMY TOYYeHHIO HOBBIX 3HAHWM M0 XUMUH B
COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMU;
HWHTepeca K 0C00eHHOCTSIM TPY/Zia B Pa3/IMUHBIX chepax npodeccuoHanbHON 1esTeTbHOCTH.

METAIIPEJMETHBIE PE3YJ/IETATHI
MeTarnpegmMeTHbIe pe3y/IbTaTbl OCBOEHHUS yUeOHOro TpeiMeTa «XUMUs» Ha YPOBHE Cpe/iHero o01iero o6pa3oBaHust BK/IFOUAKOT:
3HauUUMBbIe /1/151 OPMUPOBAHUS MUPOBO33PeHHsI 00 yUarOINXCsl MeXKAUCIIUTTHHAPHLIE (MeXKITpeIMeTHbIe) 0011leHayuHble TIOHSATHSI, OTPasKarolie
1[e/TOCTHOCTb HayUHOUM KapTUHBI MUPa U Criel[i(hHUKy MeTO/I0B MO3HAHUSI, UCITOTb3yeMbIX B €CTeCTBEHHBIX HayKax (MaTepus, BellleCTBO, SHeprus,
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siBJIeHUe, TIPOLIeCC, CUCTeMa, HayuHbIN (aKT, MPUHLIMII, TUTIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpHUsl, UCC/ieloBaHue, HabuIojeHe, u3MepeHue,
9KCTIePUMEHT U [IpyTHe);

e yHUBepcajibHble yuyeOHble flelicTBUSI  (TIO3HABaTe/lbHble, KOMMYHHKAaTUBHbIe, Dery/lsTHBHbIe), obOecreunBarolye (GopMUpOBaHUe
(byHKIIMOHATBHON TPAMOTHOCTU M COIMATbHON KOMITETEHIIUH 00YJaroIuXCs;

e CrocoOHOCTh 00YYAIOUUXCS MCII0/Ib30BaTh OCBOEHHBIE MEXIUCIMIUTMHADHBIE, MUPOBO33pDEeHUYECKHEe 3HAHWUS W YHUBEpCajbHbIE yueOHbIe
JIeVCTBYS B TI03HABaTe/IbHOM U COLUAIbHOM TpaKTHKe.

MertaripeiMeTHbIe pe3y/IbTaThl OTPA’KAIOT OBJIa/IEHHE YHUBEPCATbHBIMU YueOHBIMU 1T03HABATETbHBIMUA, KOMMYHUKAaTUBHBIMU U PETY/IITUBHBIMUA
JIeCTBUSIMU.

OBnafieHre YHUBEpCA/bHBIMU YUeOHBIMU MT03HABATETbHBIMHU IEHCTBUSIMH:

1) 6a3oBbIe IOTHUECKHE [I€HUCTBUS:

e CamoCTOsATe/IbHO (hOPMYTUPOBATh U aKTyaJU3UPOBaTh MP0o06/ieMy, BCeCTOPOHHE eé pacCMaTpUBaTh;

e OmpefiensTh Lje/d AesTelbHOCTH, 3a/laBasi TapaMeTpbl U KpUTEPUH UX [JOCTHXKEeHUS, COOTHOCUTh Pe3y/IbTaThl JesTeTbHOCTU C TIOCTaB/IeHHBIMU
1[eJIIMU;

® UCIO/Ib30BaTh NPU OCBOEHUU 3HAHUM MPUEMBI JIOTUUYECKOTO MBIIIEHUSI — BbIZIE/IATh XapaKTepHble TPU3HAKU MOHSATHI U yCTaHaBIMBaTh UX
B3aUMOCBSI3b, UCIT0/Tb30BATh COOTBETCTBYIOIIHE TTOHATHUS [T 00bSICHEHUS OT/IeTbHBIX (haKTOB U SIBIEHUH;

e BbIOMpPATh OCHOBAHUS ¥ KPUTEPUH /IJIS1 K/TAaCCU(UKALIUY BEI[eCTB U XUMUUECKUX PeaKI[Hii;

®  yCTaHaB/IUBAThb IIPUUMHHO-C/Ie/[CTBEHHBIE CBSI3U MEX/1Y N3y4aeMbIMU SIBJIEHUSIMU;

® CTPOUTb JIOTMYECKHe pacCyKAeHus (MHAYKTUBHbIe, [AeJyKTUBHbIe, IO AaHAJOTWH), BbISBASATH 3aKOHOMEPHOCTU W TIPOTHMBOpeuus B
paccMaTpUBaeMbIX sIBJIEHUSIX, (POPMY/TMPOBaTh BHIBO/IbI U 3aK/TFOUEHUS;

® TIPUMEHSITh B MpOLiecce MO3HaHMs1, UCI0JIb3yeMble B XUMUM CUMBOJIMUECKHe (3HAaKOBbIe) MO/IesTH, TIpeobpa30BhIBaTh MO/Ie/IbHbIE TPe/ICTaBIeHuUs
— XUMHUYeCKUH 3HaK (CUMBOJI) 3/IeMeHTa, XUMHUecKasi (hopMysia, ypaBHeHHEe XUMUUYECKOUN pPeakIiu — MPH PellleHnH yueOHbIX M03HaBaTeTbHbIX
Y MpaKTUUeCKuX 3ajiau, MPUMEeHSITh Ha3BaHHbIe MO/e/ibHbIe Mpe/ICTaB/IeHus /IS BbISIB/IEHUsS] XapaKTePHBIX MPU3HAKOB HM3yuaeMbIX BeIleCTB U
XUMHYECKUX peakLjii.

2) 6a30BbIe UCC/IeZIOBATETbCKUE IeHCTBUS:

® BJIa/leTh OCHOBaMH METO/IOB HAyYHOTO TT03HAHUSI BEIL[eCTB U XUMUUeCKUX PeaKI[Hii;

e (dopMysMpOBaTh L€/ U 33lauM MCC/e/JOBaHMUsI, UCTIONb30BaTh MOCTaB/IeHHbIe U CaMOCTOSTeIbHO C(OPMY/IMPOBAaHHbIE BOTIPOCHI B KauecTBe
WHCTPYMeHTa M03HaHUs ¥ OCHOBBI Jijist (HOPMUPOBAHUS THUTIOTE3bI 10 TIPOBEPKe MTPABU/ILHOCTU BbICKa3bIBaEMbIX CYK/eHU;

e BJIa/IeTh HaBbIKAMH CaMOCTOSITe/TbHOTO IJITAHUPOBAHUS U TIPOBE/IEHUS] YUeHUUEeCKUX SKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMeHUsI Hab/IroaTh 3a
XOZIOM TIPOL[ecca, CaMOCTOSITe/TbHO MPOrHO3MPOBaTh €ro pe3ysbTar, GopMmynupoBaTh 0000IIeHHSsI U BbIBOABI OTHOCUTENBHO [JOCTOBEPHOCTH
pe3y/IbTaToB UCC/IeZIOBAHUS, COCTAB/ISTh 000CHOBAHHBIN OTUET O MPO/Ie/IaHHON paboTe;

e TpUOOpeTaTh OMBIT YUEHUUECKOU UCC/Ie/OBATeTbCKON U IIPOEKTHOU JIeATeTbHOCTH, TIPOSIB/IATH CIIOCOOHOCTD ¥ TOTOBHOCTh K CAMOCTOSITe/TBHOMY
TOUCKY MeTO/IOB pellieHUs MPaKTUUeCKHX 3a/lay, MPUMeHeHUI0 Pa3/IMYHbIX MeTO/I0B TT03HAHUSI.

3) pabota ¢ uHdpopmarieit:
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OPUEHTHPOBAaThCS B Pa3/IMYHbIX UICTOUHMKAX UHPOPMAaL[K (HayuHO-TIOMyJIsipHast IuTepaTypa XMMAYeCKOT0 Co/iepyKaHusl, ClipaBOYHbIe 1Tocobus,
pecypchbl VIHTepHeTa), aHaM3MpoBaTh MHGOPMALUIO pa3/inuHbIX BUJIOB U (OPM TpefCcTaB/ieHusl, KpUTUUECKU OlleHUBaTh €8 J0CTOBEPHOCTh U
HEeNPOTHBOPEUYUBOCTb;
(dhopMyMpoBaTh 3arpoCckl ¥ MPUMEHSITh Pa3/InyHble MeTO/[bI TPH TIOMCKe U 0TOope nH(opMarLiu, HeoOXOAUMOM /1715 BBITIO/IHEHUsT YueOHbIX 3a/1a4
orpeJe/IeHHOI'O THUIIa;
MpUOOpeTaTh OMBIT UCTIO/H30BaHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH U pa3/IMUHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSITe/TLHO BBIOMPATh ONMTUMAbHYIO (OpMY TIpe/icTaB/ieHust MHGOPMaIUY (CXeMbl, TpaMKH, AUarpaMMbl, TaOJTUIbI, PUCYHKH U JPYTHE);
WCTI0/Ih30BaTh HAYYHBIN S3bIK B KAUeCTBE CPE/ICTBA MPHU paboTe C XUMHUUYeCKOW MH(MOpMaIUeid: TPUMEHSITh MeXIpeAMeTHbIe (hu3nyeckre U
MaTeMaTHUeCKre) 3HaK1 U CUMBOJIbI, (hopMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;
WCTI0/Tb30BaTh U Npeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHEe CPe/ICTBA HaTJISIAHOCTH.
OBnagieHre yHUBePCa/JIbHbIMA KOMMYHUKAaTUBHBIMU [1€HICTBUSIMMU:
3a/laBaTh BOIIPOCHI T10 CYII[ECTBY 00CY»K/IaeMOM TeMbI B X0/Ie IUaiora U/uiu JUCKYCCHH, BLICKA3bIBaTh UeH, (HOPMY/TMPOBATH CBOU TPE/IJIOMKEHHUST
OTHOCHTEJIbHO BbITIOJIHEHUS TIPe/|/I0XKEHHOM 3a/jauu;
BBICTYIIATh C Mpe3eHTal[1ell pe3y/1bTaToB M03HaABAaTeTbHOU [esiTeIbHOCTH, TIOJTyUeHHBIX CAMOCTOSITE/TbHO M/TM COBMECTHO CO CBEPCTHUKaMU MpU
BBITTOJIHEHUM XMMHUYeCKOTO 3KCIepUMeHTa, TTPaKTUUeckod paboThl M0 MCCIeJOBaHHI0 CBOWCTB M3yuaeMbIX BeILeCTB, peanu3alyd yueOHOTo
TIpoeKTa ¥ (hOpPMY/TUPOBATh BBIBO/IBI TI0 pe3y/IbTaTaM MPOBeIEHHBIX UCCIe0BAaHUH ITyTEM COT/IaCOBAHUS TIO3UIUH B X0/ie 00CYyX1eHus U 00MeHa
MHEHUSIMHU.
OBrajieHre YHUBEPCA/IbHbIMHU PEryISTUBHBIMU [1eCTBUSIMU:
CaMOCTOSITE/IbHO TJIAHWPOBATh U OCYILIECTB/ISITh CBOIO M03HABATE/IbHYIO eATe/IbHOCTb, ONpe/esiss eé 1jeu U 3a[jaui, KOHTPOJIMPOBaTh U 10 Mepe
HE0OXO/IMMOCTH KOPPEKTUPOBAaTh TMpe/JlaraeMblii aJTOPUTM [IeHCTBUN TIPY BBITTOJIHEHWM yueOHBIX W MCC/Ie[0BaTe/IbCKUX 3a/lay, BbIOMpPATh
Haubosiee 3¢ HeKTHBHBIN CIOCO0 UX pellleHus C YUETOM MOTyUYeHHs] HOBbIX 3HAaHUM O BelljeCTBaX U XUMHUUeCKHX peakiiUsX;
OCYILIeCTBJISITh CAMOKOHTPOJIb CBOEH /leATe/lbHOCTH Ha OCHOBE CaMOaHaan3a U CaMOOLIEHKH.

[MPEAMETHBIE PE3YJIBTATHI

10 KJTIACC

[TpeameTHbBIe pe3y/bTaTbl 0CBOEHUS Kypca «OpraHuueckasi XMUMHs» OTPaXkaroT:
chOpMHPOBAHHOCTH TIPe/ICTaBIeHU 0 XMMUUECKON COCTaB/IsAOIIel eCTeCTBeHHO-HAYYHON KapTHHBI MUPA, POJIM XUMUU B TIO3HAHUM SIBJIEHUM
TIpUPO/bl, B DOPMUPOBAHUN MBIIIEHUS U KY/IbTYPbI TMUHOCTH, €€ () yHKI[MOHAIbHOW I'PaMOTHOCTH, HeOOXO0IUMOM /1JIsi pellieHusT MPaKTUUeCKruX
3a/]au ¥ 3KOJIOTHUYeCKr 000CHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/J0POBBIO U TIPUPOZIHOM Cpe/e;
BJ/IaZleHe CUCTEeMOU XMMHUUECKUX 3HAaHWM, KOTOpas BKJ/IOUAeT: OCHOBOIO/Ararliue MOHATHUS (XUMWYECKUW 371eMEeHT, aTOM, 3/IeKTPOHHast
000J/10uKa aToMa, MOJIeKYyJ1a, BalleHTHOCTh, 3/IEKTPOOTPULIATe/TbHOCTh, XUMUUeCKasi CBsi3b, CTPYKTYPHast popmyiia (pa3BépHyTasi M COKpallléHHast),
MOJTb, MOJISIpHAsi Macca, MOJISIPHBIN 00bEM, YTIepo/HbIN CKeneT, hyHKIIMOHATbHAs TPYIITa, paJiuKasl, H30MEepPHs, U30Mepbl, FTOMOJIOTHUYEeCKUM PSifi,
TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOJ U a30TCOJeprKaljue COeJUHEHWs, MOHOMEp, IO0JMMep, CTPYKTYDHOEe 3BEHO, BbICOKOMOJEKY/ISIDHbIE
COelMHEeHUs); TEOPUHM U 3aKOHbI (Teopusi CTpOeHUsi opraHhueckux BellecTB A. M. ByTiepoBa, 3akKOH COXpaHeHMs] MacChl BeILeCTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKHH $13bIK XMMWU; MUPOBO33pDEHUeCKHe 3HaHUS, JieXkalllie B OCHOBE MOHMMaHUsl MPUYMHHOCTU U CUCTEMHOCTH
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XUMHUECKUX sIB/IeHUH, (DaKTOOTMYeCKHe CBeIEHUs O CBOWCTBAX, COCTaBe, IIOJydYeHHH U 0e30MacHOM MCIO/Ib30BaHUM BayKHEHIINX
OpraHUYecKHX BeIeCTB B ObITY U MPAKTUUYECKOU JIeATeTbHOCTH UYeI0BeKa;

Cc)OpMUPOBAHHOCTh YMEHUU BBISB/IATh XapaKTepHbIe MPU3HAKW TOHSTHH, YCTAaHABIMBaTh WX B3aWMOCBSI3b, UCTIOIb30BaTh COOTBETCTBYIOIIAE
TIOHSATHS TIPH ONTMCAHUU COCTaBa, CTPOEHUS U TTPeBpallleHN OpraHUnYeCKUX COeIMHEeHHI;

Cc(OPMHUPOBAHHOCTL YMEHHWM HCIO/Ib30BaTh XUMHUECKYIH0 CHUMBOJIMKY /I COCTaBJI€HHWS MOJIEKY/ISIPHBIX W CTPYKTYPHBIX (pa3BEpPHYTOMH,
COKpAIIIEHHOH) (hOpMYyJT OpraHMUeCcKUX BeIeCTB ¥ YPaBHEHUN XMMUYEeCKUX PeaKI[id, U3r0TaBIMBaTh MO/IE/TH MOJIEKY/T OPTraHUYeCKUX BEI[eCTB
JUTS UJUTFOCTPAIM UX XUMAYEeCKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOEHUST;

c(OPMHPOBAHHOCThL YMEHUH YyCTaHABIWBAaTh TPUHA/IEKHOCTh HM3yYeHHbIX OPraHUYEeCKWX BEIeCTB 10 WX COCTaBy W CTPOEHUIO K
oTpeZie/IEHHOMY KJIacCy/TPyTIIe COeJMHEHHH (YT/IeBOJOPOAbI, KUCJIOPO/, ¥ a30TCOAEpIKall[ie COeJUHEHHS], BBICOKOMOJIEKY/ISIPHBIE COeMHEHMS),
JlaBaTb UM Ha3BaHWA M0 cuctemMatnueckoii HomeHKatype (IUPAC), a TakXe NMPUBOAUTL TPUBUA/IbHBIE HAa3BaHUS OT/AETbHBIX OPTaHUYeCKUX
BeIeCTB (3THJIEH, TIPOTUJIEH, alleTH/IeH, STUIEHT/IUKOIb, TULepUH, (HeHosl, GopManbJerus, alueTaabJerijl, MypaBbHUHas KUC/IOTa, YKCYCHast
KHCJIOTa, OJIETHOBAst KMC/IOTa, CTeapUHOBasi KUCJIOTa, TIFOK03a, PPYyKTO3a, Kpaxmast, [eJUTioI03a, TJIULIVH);

Cc(hOpPMHPOBAHHOCTb YMEHUS OTIPE/Ie/ISTh BUIbI XUMUUECKOH CBSI3U B OPraHUUeCKUX COeJMHEeHHUsIX (OZ/MHapHbIe U KpaTHBIE);

c(OpMHPOBAHHOCTL YMEHHSI IPUMEHSITh TI0/I0XKEHHSI TEOPUH CTPOEHHsT OpraHuueckux BeijectB A. M. ByTiepoBa fijisi 00bsiCHEHHST 3aBUCHUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa ¥ CTPOEHUSI; 3aKOH COXPaHEHHsI MaCChl BEIIIeCTB;

c)OpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh COCTAB, CTPOeHNUE, (PU3NUECKHe U XUMHUUECKHEe CBOMCTBA TUMUYHBIX MPeCTaBUTeeH pa3/InUHbIX
K/IaCCOB OpPTaHWUEeCKHUX BeljecTB (MEeTaH, 3TaH, ITU/IEH, MPOIWIEH, alleTHIeH, OyTaaueH-1,3, MeTunoyraaueH-1,3, 6eH30/1, MeTaHOJ, 3TaHOJ,
STUJIEHT/IUKOJIb, T/IULepUH, (eHOJ, aljeTanberus], MypaBbHHast M YKCYCHasi KUC/IOTHI, TIF0K03a, KpaxMaJl, LIeJ/UTF0I03a, aMUHOYKCyCHast KIC/I0Ta),
WITFOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXK/1y HUMU YPABHEHUSIMU COOTBETCTBYIOIIUX XUMUUYECKHUX PEeaKI[Ui C UCIO/Ib30BaHUEM CTPYKTYPHBIX
dbopmyn;

c(OPMHPOBAHHOCTH YMEHUS XapaKTepHU30BaTh UCTOYHUKHU YTJIEBOIOPOTHOTO ChIPhsi (He()Th, MPUPO/IHBIN T'a3, Yrob), CIIOCOObI UX repepaboTKu
U MPAKTUYeCKOe TIPUMEHEHUE TPOAYKTOB TiepepaboTKy;

cpOpMHUPOBAHHOCTh YMEHUU MPOBOJWTL BBIYMCIEHUS 10 XMMUYECKUM ypaBHEHUSIM (MaccChbl, 00bEMa, KOJMUeCTBAa UCXOAHOTO BEIeCTBa WU
TIPO/IYKTa PeakKI|H 0 W3BeCTHBIM Macce, 00bEMY, KOJIMUECTBY OTHOTO M3 UCXO/IHBIX BEI[eCTB WU/ TTPOYKTOB PeaKIun);

c(OPMHUPOBAHHOCTb YMEHHUM B/Ia/IeTh CUCTEMOU 3HAaHWM 00 OCHOBHBIX METO/IaX HAyYHOTO ITO3HAHMS, UCTIO/Ib3YeMbIX B XUMUH TIPU U3YUEeHUU
BEII[eCTB M XUMHUUECKUX sIBJIeHUH (Hab/rozieHre, U3MepeHue, SKCIIepUMEHT, MO/Ie/TMPOBAHUE), UCIIO/Ib30BaTh CHCTEMHbIE XUMUYECKHEe 3HAHHUS
JUTSI TIDUHSITUS PEIIIeEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsIX, CBSA3aHHBIX C BEI[eCTBAMHU U UX TTPUMEHEHHUEM;

copMUPOBaHHOCTh YMeHHI COO/IO/IaTh MPaBUJIA T0J/H30BaHUS XUMUYECKOUW MOCY/[0M U 1abopaTopHbIM 000pyZOBaHNEM, a TakK)Ke IpaBUJIa
oOpalljeHusI C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMU IO BLITOJTHEHHIO JTaD0PaTOPHBIX XUMHUUECKHUX OTIBITOB,;

cpOpMHUPOBAHHOCTh YMEHMI TJIAHUPOBATh M BBIMOJIHATh XUMUUECKUN IKCTIEPUMEHT (TIPeBpallieHHs] OPraHMUeCKUX BEIeCTB TMPH HarpeBaHUH,
ToJTyYeHHe 3TU/IeHA U U3yUeHHe ero CBOWCTB, KaueCTBeHHbBIE PeaKI[UM OPraHUYeCKUX BeITeCTB, eHaTypalus 0e/KOB MPU HarpeBaHUH, 1IBETHbIE
peakiuy Oe/IKOB) B COOTBETCTBUU C MPABUIAMH TEXHUKU 0€30TMacHOCTH MPU 0OpaIlleHUuH C BeleCcTBaMHU M J1TabopaTOpHBIM 000pYy/10BaHUEM,
TIPe/ICTaB/ISATh Pe3y/bTaThl XUMHUUECKOTO SKCIIepUMeHTa B (hopMe 3aruicy YpaBHEHWM COOTBETCTBYIOIIUX Peaklii U (OpMy/IMpPOBaTh BHIBO/IbI
Ha OCHOBE 3THX Pe3y/IbTaTOB;
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c(OpMHPOBAaHHOCTb YMEHWM KPUTHMYECKU aHaIu3uMpoBaTh XMMHYECKYI0 HH(OpMalMio, TOoJydyaeMyl0 K3 pasHbIX MCTOYHUKOB (CpefcTBa
MaccoBoi nHopMaly, VIHTepHeT U Jpyrux);

copMUPOBaHHOCTh yMeHMI COO/IO/aTh TIpaBU/ia 3KOJOTHYECKH Lienecoo0pa3sHOro MoBefeHUs B OBITY U TPYZOBOM [eSITeNbHOCTH B LIEMSX
COXPaHEeHHsI CBOEro 3/J0POBbsSl U OKPY»Karolllel MPHUPOJHOW Cpe/ibl, 0CO3HaBaTh OMACHOCTh BO3/IeHCTBHUSI Ha XKUBbIe OPraHM3Mbl OMpe/eéHHbIX
OpraHUYeCcKHX BeIIeCTB, OHUMasi CMbIC/ TToKa3saTesisi [1/IK, rmosicHITh Ha TipuMepax CrocoObl YMeHBIIEHUsST U TIPeIOTBPAITIeHHsT KX BPEHOTO
BO3/IeMICTBUS HA OPraHu3M YeJl0BeKa;

JUisi 00yuaroIyxcsi C OrpaHUYeHHbIMHA BO3MOYKHOCTSIMU 3/I0POBbsi: YMeHUe TIPUMeHSITh 3HaHUsI 00 OCHOBHBIX JOCTYIHBIX METOZAX TO3HaHUs
Bell[eCTB U XMMHUUYECKUX SIBJIEHUN;

JJIsL CJIeTIbIX M CaboBUASAIIMX OOyJarOLMXCsi: YMeHHe HCII0/Ib30BaTh pebe(HO-TOUeuHYI crcTeMy o0o3HaueHuid JI. Bpaiins s 3amvicu
XUMHUUECKUX (OPMYII.

11 KJTIACC

[TpeameTHBIE pe3y/ibTaThl 0CBOeHUS Kypca «O0I1as 1 HeopraHudyeckast XUMUs» OTPaXKaroT:

c(hOpMHPOBAHHOCTh TIPEJCTaBIEHUN: O XUMUYECKOM COCTaBJISAIOLIEH eCTeCTBEHHO-HayUYHOW KapTUHbI MUPa, POJIM XMMUM B MT03HAaHWU SIBJIEHUHN
TIpUPO/bl, B HOPMUPOBAHWH MBIILJIEHUs U KY/IbTYPbl TMYHOCTH, €€ (HYHKLIMOHATBHON rPAMOTHOCTH, HeOOXOMMOI Ji/is pellieHus IPaKTHUeCKHX
3a71a4 ¥ 3KOJIOTHYeCKH 000CHOBAaHHOTO OTHOILLIEHHS] K CBOEMY 3/J0POBBIO U TIPUPO/IHOM Cpe/e;

B/Ia/leHNe CUCTeMOW XMMHUYEeCKUX 3HaHWM, KOTOopasi BK/IIOUaeT: OCHOBOIOJIAraroljye MOHATHS (XUMUUeCKUl 371leMeHT, aToM, U30Torl, s-, p-, d-
3/IeKTPOHHbIE OpOUTANMM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHbIA 00BEM, Ba/lleHTHOCTb, 3/€KTPOOTPHULATETLHOCTh, CTeTlleHb OKUC/IeHUs,
XMMHUeCKasi CBsI3b (KOBaJIeHTHasl, MOHHAasl, MeTa/yInuecKasi, BOAOPOHas), KPUCTA//TMUYeCKasl pelléTKa, TUTMbl XUMUYeCKUX peaklyui, pacTBop,
3/1IeKTPOJIUThI, HE3/IEKTPOIUTHI, 37IEKTPOIUTHYECKas JUCCOLIMALMs, OKUC/IUTE/b, BOCCTAHOBUTE/Ib, CKOPOCTbh XUMHUUYECKOU peakLui, XUMUUeCKoe
paBHOBeCHE); TEOPUU U 3aKOHBI (TeOpHUs 371€KTPOJUTAYECKOW AUCCOLMALU, Tepuoguueckuid 3akoH [. V1. MeHgeneeBa, 3aKOH COXpaHeHUs
Macchl BeleCTB, 3aKOH COXPaHeHUs U MpeBpallleHus] SHEePruM MpYU XMMHUUeCKUX PeaklusiX), 3aKOHOMEPHOCTU, CHMBOIMUECKUH SI3bIK XUMUH,
MHPOBO33peHueCcKre 3HaHUs, JieXall[ie B OCHOBe OHMMaHUsI MPUUUHHOCTU U CUCTEMHOCTH XUMUUeCKUX sIB/IeHUH, (haKTo/oruueckue CBeZieHUst
0 CBOICTBax, COCTaBe, MOy4eHHUH 1 6e3011acHOM UCI0/b30BaHUY BayKHEHMIITNX HeOPraHWYeCKUX BelleCTB B ObITY U IMPaKTUUeCKOU /1esTe/IbHOCTH
YyeJI0BeKa;

chOpMHPOBAHHOCTh YMEHUH BBISIB/SATH XapaKTepHble TPU3HAKW MOHSITUM, yCTaHABIMBATh UX B3aUMOCBSI3b, UCIO/b30BaTh COOTBETCTBYIOIIME
TIOHSITUS TIPU OTNMCAaHWUM HEeOpPraHWYeCKUX BeleCTB U UX MpeBpallleHrH;

c(hOpMHPOBAHHOCTh YMEHUI UCII0b30BaTh XUMUUECKYIO CHMBOJIUKY /IJIsl COCTaBJ/IeHHUsI (POPMYJT Bel[eCTB ¥ YPaBHEHUM XUMHUUYECKUX PeaKLUi,
cucreMatrueckyro HomeHKIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTZe/bHBIX HEOPraHWUUeCKUX BelleCTB (yrapHbIi ras, yrieKWUC/IbIA ras,
aMMMakK, ranéHas U3BecTh, HeraliéHasi U3BeCTb, TUTheBasi CoJja, MUPUT U JpyTHe);

c(hOpMHPOBAHHOCThL YMEHUH OMNpe/ieNTh BaleHTHOCTh U CTeNeHb OKUCIeHHs XUMUUECKHX 3/IEMEHTOB B COeIMHEHHSIX Pa3/IMUHOr0 COCTaBa, BU/
XMMUUECKOW CBsA3M (KOBasjieHTHasi, UOHHasl, MeTa/UIMuecKasi, BOJOPOJHasi) B COeJUHEHUSIX, TUIl KPUCTa/VIMUeCKOW DELISTKHM KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJIeKY/IsIpHasl, MOHHas, MeTa/l/TnuecKasi), XapakTep Cpe/ibl B BOJHBIX PACTBOPaX HEOPraHUUYECKUX COeMHEHNH;
c(hOpMHPOBAHHOCTh YMEHMI yCTaHaB/IMBaTh MPUHA/JIEKHOCTh HEOPraHWYEeCKUX BeLeCTB 0 WX COCTaBy K OMpeZie/IéHHOMY K/acCy/Tpymme
coeIMHeHU (TIPOCThIe BellleCTBa — MeTaslibl U HeMeTasl/lbl, OKCH/IbI, OCHOBaHUS, KUCIO0TbI, aM(OTepHbIe TMIPOKCH/IbI, COMN);
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c(hOpMHPOBAHHOCTb YMEeHUH pacKpbIBaThb CMBIC/ Tepuojuueckoro 3akoHa /1. 1. MeHieneeBa U JeMOHCTPUPOBATh €r0 CUCTeMaTHU3UPYIOIIYIO,
00BSICHUTE/IbHYIO Y TIPOTHOCTUYECKYIO PYHKIUY;

chOpMHPOBAaHHOCTh YMEHUM XapaKTepu30BaThb 3/IEKTPOHHOE CTPOeHHe aTOMOB XWUMHYeCKUX 37eMeHTOB 1-4 mnepuogoB [lepuoguyeckoit
CUCTeMbl XUMHUeCcKuX 37iemeHTOB [|. V. MeH/eneeBa, UCIIONb3ysl TIOHATUS «S-, P-, d-37IeKTPOHHBIE OpOUTANMN», «IHEPTeTUUECKHEe YPOBHW»,
00BSICHATH 3aKOHOMEPHOCTH U3MEHEeHUsI CBOHMCTB XMMUUYECKHMX 3/IEMEHTOB M UX COeZIMHEHUH 110 TIepro/iaM U rpyriam [leproanyueckoii cucTeMbl
XAMUYeCKuX dyiemeHTOB . V1. MeH/eseeBa;

cchOpMHPOBAaHHOCTE YMEHUH XapaKTepu30BaThb (OMUCHIBaTh) O0I[Me XUMHUUYECKHe CBOMCTBA HEOPTaHUUECKHX BEIeCTB Pa3/IMUHBLIX K/IacCOB,
MOATBEP)K/aTh CYyIleCTBOBaHWE T'€HETUYEeCKOW CBSI3M MEXAY HeOpraHW4YeCKWMM BeleCTBaMH C TOMOIIbK) ypaBHEHWM COOTBETCTBYIOLIMX
XUMHUYECKUX peaki[uii;

c(hOpMHPOBAHHOCTb YMeHUSs KIaCCU(PHULMPOBaTh XMMHUUECKUe PeaKkliy 10 pa3/IMUHbIM MpU3HaKaM (UMCIy U COCTaBY pearupyrolliyux BellecTs,
TerIoBoMY 3G deKTy peakiiuy, U3MeHEeHHUIO CTeTleHel OKUC/IeHUsT 3IEMeHTOB, 00paTUMOCTH peaKI[iH, YUaCTHIO KaTau3aTopa);
chOpMHPOBAaHHOCTh YMEHUM COCTaB/STh ypaBHEHHWs peakldii pa3/MUHbIX TUIIOB, TOJIHbIE W COKpAIl[éHHbIe ypaBHEHUs Peakluii MOHHOTO
oOMeHa, yUUThIBasi YCJIOBHSI, TIPU KOTOPBIX 3TH PeaKIMu UYT /10 KOHIIa,;

chOpMHPOBAaHHOCTL YMEHWM TPOBOAUTH DPeaki[uM, TOATBEp)K/Jalol[e KaueCTBeHHBbIM COCTaB pa3/iMUHbIX HeOpraHUUeCKUX BelllecTs,
pacrio3HaBaTh ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLLIME B BOJHBIX PACTBOPaX HEOPraHUYeCKHX BeILeCTB;

c(hOpMHPOBAHHOCTb YMEHUI pacKpbIBaTh CYI[HOCTh OKUC/IMTE/TbHO-BOCCTAHOBUTE/IBHBIX peaKIWil MOCPeiCTBOM COCTaB/IeHUs 3/IeKTPOHHOTO
OamaHca 3TUX peakLuii;

c(OPMUPOBAHHOCTb YMEHHM OOBSICHATh 3aBUCUMOCTb CKOPOCTH XMMWYECKOW peakI[UM OT Pa3/MuYHBIX (DAKTOPOB; XapakTep CMeITeHuUs
XMMHUUYECKOT0 PaBHOBeCHs B 3aBUCUMOCTHU OT BHeIlTHero Bo3jelicTBusi (mpuHLun Jle [lartesnbe);

c(hOpMHPOBAHHOCTb YMEHUM XapaKTepu30BaThb XWUMHUeCKHe TPOLIeCChl, jeXalllie B OCHOBe MPOMBIIIIEHHOTO TMOTyYeHUs] CePHOM KHUCJ/IOTHI,
aMMUaKa, a Takke C(HOPMHUPOBAHHOCThH TMpE/ACTaBJIeHUN 00 OOIMX HAYUHBIX TPUHIMIIAX U KOJOTHUECKUX Mpo0/ieMax XUMHUUECKOTro
TPOU3BO/CTBA;

cchOpMHPOBAaHHOCTh YMEHUM TPOBOJUTHL BBIUMCIEHUS C MCIOIb30BaHWUEM TIOHATHS «MaccoBasi IO/l BeIleCTBa B pacTBOpPe», 00BEMHBIX
OTHOIIIEHHH Ta30B MPU XUMHUUECKUX PeaKI[UsIX, MacChl Bel[eCTBa WK 00bEMa ra30B M0 U3BECTHOMY KOJIMUECTBY BeIIleCTBa, Macce Wik 00BEMY
O/IHOTO U3 YUaCTBYIOIIUX B peaki[iy BellleCcTB, TeIIoBOro 3pdekra peakijui Ha OCHOBEe 3aKOHOB COXpaHEeHHsI MacChl BellleCTB, MpeBpalljeHus U
COXpaHeHus SHepruy;

c(OpMHPOBAHHOCTh YMeHUH COO/MI0/IaTh TIpaBUJIa T0J/Ib30BaHUS XUMHUUECKOW TOCy/IoM 1 1abopaTOpPHBIM 000PYZOBaHUEM, a TakKKe TpaBUIa
oOparrieHust ¢ BelljeCTBaMy B COOTBETCTBUU C MHCTPYKITUSIMHU T10 BBITIOJTHEHUIO JTA00PAaTOPHBIX XUMUUECKHUX OITTbITOB,

chOpMHPOBAaHHOCTh YMEHHWM TIJIAHUPOBAaTh U BBITIOJIHATE XUMHUUECKUM SKCIepuMeHT (pa3/ioykeHue MepoKCHa BOJ0OpO/ia B TPUCYTCTBUU
KaTa/ii3aTopa, orpeiesieHre Cpe/ibl paCTBOPOB BellleCTB C MOMOII[bI0 YHHBepCaTbHOT0 UHAUKATOPA, BAUSIHUE pa3/IMuHbIX (DaKTOPOB Ha CKOPOCTh
XUMUUECKOW peakI[iH, peakiiii MOHHOTO0 0O0MeHa, KaueCTBeHHbIE PeaKI[uM Ha Cynb(dar-, KapboHAT- ¥ XJIOpU/I-aHUOHBI, HA KATUOH aMMOHWS,
pellieHHe 3KCTIepUMEeHTabHBIX 3afiau 1o TeMaM «MeTamibl» U «HeMeTaibl») B COOTBETCTBUM C TpaBUIAMU TeXHMKH 0e30ITaCHOCTU TIpH
oOpalrieHUy C BelecTBaMU W 1ab0paTOpHBIM 000pY/JOBaHUEM, TIPECTAB/IATh Pe3y/IbTaThl XUMHUECKOTO KCTIepUMeHTa B (opMe 3armcu
ypaBHeHU! COOTBETCTBYIOIIUX peaKLiuii U POpMyIMPOBaTh BbIBOJbLI Ha OCHOBE 3TUX pe3y/bTaToB;
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C()OPMHUPOBAHHOCTb YMEHUH KPUTHMYeCKH aHaIu3UpoBaTh XUMHUUECKYH0 WH(OpMalMIO, I0/yyaeMyl M3 pasHbIX MCTOYHUKOB (CpeZCTBa
MacCOBOY KOMMYHHUKaLH, VIHTepHeT U Ipyrux);

chopMUpOBaHHOCTE yMeHMI CO6/IF0/iaTh MpaBuia SKOJIOTMUeCKH Liesiecoo0pasHOro moBefieHust B ObITY M TPYZOBOM JeATeIbHOCTU B Liesisx
COXpaHeHUsI CBOEro 3/l0pPOBbsl U OKpPY»Karollield IPUPOJHOU Cpe/ibl, 0CO3HaBaTh OMaCHOCTb BO3/IeMCTBUS Ha )KUBble OPraHM3MbI OIpe/e/IEHHbIX
BeI[eCTB, TIOHMUMasi CMbIC/T TIoKa3aTesist [1/1K, rmosicHsITh Ha TIpuMepax Crioco0bl yMeHbILeHHs U TIPe/IOTBPAIieHUsT UX BPeAHOTO BO3ZEHCTBUS Ha
OpraHu3M 4YesloBeKa;

JJ1s1 00yyJaroIMXCcsl C OrpaHUUeHHbIMY BO3MOKHOCTSIMU 3710POBbsl: yMeHMe NPUMEeHsITh 3HaHUsI 00 OCHOBHBIX JOCTYITHBIX MeTO/laX MO3HaHUs
BellleCTB U XMMUYeCKUX SIBJIeHUH;

JJIs1 CenbIX U C/1aboBUAAIIMX OOyUarolUXCs: YMeHHe MCIO0/b30BaTh pebeHO-TOUeUHYI0 crcTeMy obo3HaueHuit JI. Bpaitns gsis 3amucu
XUMHYeCKUX (POPMYIL.
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TEMATNYECKOE ITJTAHPOBAHWE

10 KJITACC
Ne
wn Pazzien (conepkatue) Tema OneKTpoHHbIe (LIU(POBbIE) KomuecTBo
obpa3oBaTe/ibHbIe pecypChl 4yacoB

Pazpen 1. TeopeThueckre OCHOBbI OPraHUUeCKOW XUMUU*

IIpepmet opranunyeckou xumuu. Teopus 1. TIpegmeT opraHMUeCKON XUMUH, eé Ypox "IIpegmer

CTPOeHUs OPraHNuYecKux coefuHeHu A. M. BO3HUKHOBEHHE, Da3BUTHE U 3HaUeHHe OpraHu4ecKor XUMHUH.

BbytnepoBa Teopust XUMHUUYECKOTO 1

. n TPOEHUsI OpPraHUUeCKUx
[lpegmer ~ opraHMYyeckKod — XUMUM:  eé cTpoe OP" AHMHEC
BO3HUKHOBEHHE, Pa3BUTHE U 3HaueHHe B I0JyUeHUU Bemjects" (PILL)
’ https://resh.edu.ru/subject/less
HOBBIX BelL[eCTB M MarepuasnoB. Teopus CTpoeHUs
. , on
opraHuueckux coeauHeHu A. M. BytnepoBa, eé —
P A YTICPOBa, /6149/start/170388/

OCHOBHbIe T0J/I0’KeHUsl. CTpyKTypHble (DOPMYJIBI

OpraHMYecKux BelljecTB. ['OMO/OrMs, M30MepHUs. 2 Teopusi CTPOEHHS OPraHMYECKHIX ¥Ypok "Teopus cTpoeHust

XyUMHYecKas CBA3b B OPraHMUeCKMX COeJUHEHHAX — | coepuHeHuii A. M. ByT/iepoBa, eé OpraHuy4ecKUx CoeZJMHeHUN
1.1 | OAMHAPHBIE W KDATHBIE CBA3N. OCHOBHBIE IT0JI0KeHUsI A. M. Byrneposa.

TIpe/icTaB/eHNe 0 Kaccu(UKaLiu I'omonorus u usomepus. 1
n
OpraHHYeCKUX BeII[eCTB. HomenknaTypa Buzpr nsomepri” (MSIIT)

OpraHWYecKUX COeJUHEeHUM (CcucTeMaTUyecKkas) u
TPUBMAJ/IbHbIE HAa3BaHUS BaXKHEUILINX MIPeJCTaBUTe/en
KJ/IaCCOB OpPraHMYeCKUX BelecTB.

https://uchebnik.mos.ru/materi
al
_view/atomic_objects/118493
49
?menuReferrer=catalogue
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OKCriepyMeHTalbHble  METO/bl  U3y4eHUs
BEI[eCTB W WX TIpeBpallleHHii: O03HAaKOMJIeHWe C
obpasijamMy OpraHMYecKuX BelecTB U MaTepuasaMy
Ha UX OCHOBe, MOJENMPOBaHHE  MOJIEKYI
OpraHU4yecKHX BelllecTB, Hab/ofeHWe M OMNMcaHue
JleMOHCTPAlIMOHHBIX ~ OIBITOB TI0  IpeBpalleHuIo

3. IlpencraBnexue o KnaccuyKalvuu
opraHuyeckux BeljecTB. HomeHksaTypa
(cucreMaTuuecKasi) ¥ TPUBUAJIbHBIE
Ha3BaHUs OpraHUUeCcKUX BelllecTB

Bupeo "Knaccudukaiys
OpraHUuecKux
coepuHeHui" (MOIII)
https://uchebnik.mos.ru/materi
al
_view/atomic_objects/118493
73

?menuReferrer=catalogue
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OpraHMyYecKHX Bell[eCTB IPU HarpeBaHUU (T71aB/ieHue,
o0yri1BaHue U ropeHye).

WToro no pasgeny

Pazpgen 2. YrneBomopoer*

2.1

IlpeaesbHBIE YI1eBOJOPOABI — ATKaHBI

AnKaHslI: COCTaB u CTpO€eHHUe,
rOMOJIOTUYeCKWH psifi. MeTaH M 3TaH — IpocTeuiye
NIpeJiCTaBUTE/N a/KaHOB: (pr3MUecKre U XuMuJeckue
cBOMCTBAa (peakUuMyd 3amellleHusi W  TOpeHwust),
HaxXOXX/jeHWe B [IPUPO/ie, To/IyuyeHre ¥ IpYMeHeHue.

4. ANKaHbI: COCTaB U CTPOEHHUe,
TOMOJIOTUUeCKUN P

Ypok "IIpenenbHble
yryieBofplI - ankanbl" (POLI)
https://resh.edu.ru/subject/less

on
/6151/start/149993/

5. MeTaH U 3TaH — TpocTeiiiire
Tpe/iCTaBUTEe/ N aJIKaHOB

Ypok "AJKaHbl: CTPOEHME,
HOMEHKJ/IaTypa, U30MepHus,
¢usnyeckue cBoiicTa”
(M3II)
https://uchebnik.mos.ru/mater
ial
_view/atomic_objects/976101

7? menuReferrer=catalogue

Henpe,qenbl-lble yrjieBoaopoabi: a/IKEHBbI,
dJIKd/iM€Hbl, d/IKHHBbI

AJIKeHbI: COCTaB 5 CTpOeHue,
TOMOJIOTUUECKUW PpsAf. OTWIeH W TpONuieH —

6. AJIKeHBI: COCTaB U CTPOeHMe, CBOMCTBA

Ypok "HermnpezenbHble
yryieBoJpl - ankensl" (POLI)
https://resh.edu.ru/subject/less

on
/5412/start/212563/
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2.2

NIPOCTeNIINe NIPeJCTaBUTe/N a/IKeHOB: (PU3HUYecKre U
XUMHYeCKHe CBOWCTBa (peakUyy TUJpPUPOBaHUS,
rajJoreHUpoBaHus, TIHYjpaTaluy, OKHUC/IeHUs W
NOJIMMEepU3aLiiK), TI0JlyuyeHre U IPUMeHeHHe.

7. DTWJEeH U TIPOITHJIeH — TPOCTeIre
Tpe/ICTaBUTe/A alIKeHOB

Ypok "AIKeHbl: XUMHAUYeCKue
cBoricTBa" (MOIII)
https://uchebnik.mos.ru/mater
ial
_view/atomic_objects/976662

2? menuReferrer=catalogue
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Ankanuensl: OyraaueH-1,3 U MeTHUIOyTaIueH-
1,3: cTpoeHue, BakKHeMIlIMie XUMHUECKHe CBOWCTBA
(peakuust MOJIMMEepU3aLiim). [Tonyuyenue
CUHTeTHUeCKOT0 KayuyKa U pe3uHbI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHWH,

rOMOJIOTUYeCKUN psifi. AlLleTWieH — TpPOCTeUIInii
NpeJCTaBUTe/Ib ~ aJKWUHOB:  COCTaB,  CTpPOEHHUe,
¢dbusmyeckie W XUMHYeCKHMe CBOMCTBA (peakiuu
TU/IDUPOBaHUsl, TraJlOoTeHUpPOBaHUs,  TUpaTalui,

rOpeHwusi), ToJlydeHre U pUMeHeHue.

8. IIpaktrueckas pabora Ne 1.
«[TonyueHue 3TUIEHA U U3yUYeHUe ero
CBOWCTB»

Bugeo
"B3auMojeticTBre
3TH/IeHa C OPOMHOM
Bogou" (MOIL)
https://uchebnik.mos.ru/materi
al
_view/atomic_objects/771278
4? menuReferrer=catalogue

9. Ankaguensl. byraguen-1,3 u
MeTunoytaguen-1,3. [TonyueHue
CHUHTeTHYEeCKOT0 KayuyKa ¥ pe3rHbI

Ypok "Ankaauenst" (MOLL)
https://uchebnik.mos.ru/mater
ial
_view/atomic_objects/981947
0? menuReferrer=catalogue

10. AJIKMHBI: COCTaB ¥ 0COOEHHOCTU
CTPOEHMs, TOMOJIOTHUECKUH DS,
Ar1ieTiIeH — MpoCTeHInii TIpeICTaBUTE T
AJIKUHOB

YPpoxK "AJIKUHBI:
CITOCOOBI TTOTYYeHHs 1
ripuMeHeHue" (MOII)

https://uchebnik.mos.ru/materi
al
_view/atomic_objects/981950
6? menuReferrer=catalogue

11. Belurc/ieHUs 110 ypaBHEHUIO
XUMHUYECKOM peakLiun

Ypok "BblunciieHus 1o
XUMUUECKUM YPaBHEHUSIM
KOJIMYeCTBa, 00bEMa, MacChl
BellleCTBa M0 KOJIMYECTBY,
00BEMY, Macce peareHTOB
WJIY TIPOJYKTOB peakLuu"
(M3III)
https://uchebnik.mos.ru/materi
al
_view/atomic_objects/886380
8? menuReferrer=catalogue
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2.3

ApomaTuuyecKue yrjieBoA0pobI

Apenbl.  benson: COCTaB, CTpOeHUe,
¢u3nueckie UM XUMWUYeCKHWe CBOWCTBA (peakuuu

12. Apenbl: 6eH30/1 ¥ TOTYOJI.
TOKCMYHOCTEL apeHOB

Ypok "ApeHbl
(apomaTrueckue yryieBoJbI"
(POII)
https://resh.edu.ru/subject/less

on
/4775/start/150494/
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rajJiorTeHUPOBaHUsI W HUTPOBAaHUA), I[OIyYeHUe U
TpUMeHeHue. Tonyout: COCTaB, CTpOeHUe,
du3nueckie W XUMHUYECKUe CBOMCTBa (peakiuu
rajioreHUpOBaHUsI W HUTPOBAHHUs), TONy4yeHUe U
rnpuMeHeHre. TOKCHUHOCTH apeHOB. ['eHeTHMueckas
CBSI3b MEX/Y YI71€BO0PO/IaMU, TIPUHAZJIeXKall[uMHU K
pas/IMyYHbIM K/laccam.

13. 'eHeTHUeCKas CBAA3b YI1€BOLOPO OB,
TIpUHAa/JIeXXallyX K pa3/JMYHbIM Kaccam

Ypok "I'eHeTuyecKkasi CBSI3b
MeX/y KaccaMu
yrieBogopozos” (M3III)
https://uchebnik.mos.ru/materi
al
_view/atomic_objects/118496
11
?menuReferrer=catalogue

2.4

IlpupoJHbIle HCTOYHHKH YIVIEBOJAOPOJOB M HX
nepepadoTka

IlpyvpoaHble  MCTOYHHUKUA  YIJIEBOJOPOJOB.
[TpupoaHblii ra3 ¥ nonyTHele HeTsHbIe raspl. HedThb
u eé npoucxoxzeHue. Criocobrl nepepaboTky HeTH:
TeperoHKa, KPeKUHT (TepMHUeCKUH,
KaTa/IMTHYecKuil), muponus. [IpofyKTel epepaboTKu
HeTH, UX TPUMEHeHHe B TPOMBILUIEHHOCTH U B
ObiTy. KameHHBIi yroib W TPOAYKTbl  €ro
riepepabOoTKH.

OKCriepyMeHTalbHble  METO/bl  U3y4eHUs
BEI[eCTB W WX TIpeBpallleHHii: O03HAaKOMJIeHHWe C
obpasyjaMy  mlacTMacc, KayuyykoB UM pe3MHbI,

14. TIpupoiHble KCTOUHUKH
YI/1eBOZIOPO/IOB: NIPUPOJHBIN ra3 v
TIONyTHBIe He(PTsIHbIe rasbl, He(Thb U
MIPOZIYKTHI e€ repepaboTKu

Ypok "IIpupogHblie
HMCTOYHUKH U TIepepaboTKa
yryieBogopozos" (PIIII)
https://resh.edu.ru/subject/less
on
/6148/start/170461/

15. IIpupozHble HCTOUHUKHA
YI/1eBOZIOPO/IOB: NIPUPO/HBIN ra3 v
TMIONYTHBIe He(PTsIHbIe rasbl, He(Thb U
MIPOZIYKTHI e€ repepaboTKu

Ypok "IIpupogHbie
HCTOUHUKU YT/IeBO/IOPO/IOB:
TIPUPO/IHBIM Ta3, He(Th,
yrons" (MOIII)
https://uchebnik.mos.ru/mater
ial
_view/atomic_objects/848154
1? menuReferrer=catalogue
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Kosnekuuu «HedTb» U «YTOMb», MOJeNUpOBaHUE
MOJIEKYJI YIJIeBOZOPOZOB UM TIaJIOreHOIIPOM3BOJHEIX,
TIpOBe/ieHre TpPaKTHUUeCcKoW paboThl: TrosiyueHue
3TW/IeHAa U U3y4YeHHe ero CBOMCTB.

PacuéTHble 3a/jaunl.

BbIunc/ieHusi 10 ypaBHEHUIO XUMHUECKOU
peakiu (Macchl, 00BEMa, KOMMYEeCTBA HMCXOZHOTO
BellleCTBa WM TPOJyKTa peakLUU T0 W3BECTHLIM
Macce, 00BbEMyY, KOJMUECTBY OJHOTO M3 MCXOJAHBIX
BeIIleCTB WU MPO/IYKTOB PeaKLvK).

16. KonTponbHas paboTa 110 paszeny
«YTJIeBOAOPOAbI»

Ypok "O600111eHME U
CUCTeMaTHr3aLus 3HaHUH 10
Teme " YriaeBogopogbl"
(M3III)
https://uchebnik.mos.ru/materi
al

_View/atornic__obi ects/766539
3? menuReferrer=catalogue
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Wtoro no paszeny

13

Paszgen 3. Kucnopogcopepskaiiye opraHuueckue coefuHeHus ™

CnupTtsbl. PeHon

17. TlpenenbHble OTHOATOMHBIE CITAPTHI:

MEeTaHOJI k1 3TaHOJI. BOAOPOAH&H CBA3b

¥Ypok "OgHoaToMHbIe
ripefiesibHble criipThl” (POII)

IIpenenbHbIe 0IHOATOMHBIE CLIMPTHLI. MeTaHOJ . 1
p. A A P https://resh.edu.ru/subject/less
¥ 9TaHOJ: CTpoeHHWe, ¢uU3UUeCKWe U XHUMHUUYecKue
. on
CBOMCTBA eaKLIMM C AaKTHBHBIMM MeTa/l/laMU —
(pearyy ’ /4769/start/150550/
rajioreHoBOJIOPOJilaMH,  TOpeHue),  MNpUMeHeHHe.
BojiopoziHbie CBA3M MeX[y MOJIeKy/laMH CIMPTOB. | 18, MHOroaTOMHBIE CITUPTHI: Ypok "MHoroatoMHble
'HEI/ICTBI/Ie MEeTaHOJIa UMW STaHO/Ia Ha OPFaHI/I3M STUJ/ICHIJIUKOJIb U FJ'II/ILlepI/IH CHI/IPTBI" (MSH_[)
yeJsioBeKa. https://uchebnik.mos.ru/materi 1
al
31 MHoOroaTomMHble CIUPTHL. OTU/IEHIJIMKOIb M . L=
[JIULIepUH: CTpoeHUe, (U3MUyecKre W XHUMUUeCKue —;’})EW/ ato?{ng_ob]gctst/7148884
CcBOMCTBAa  (B3aMMOJI€MCTBHME  CO  IeJIOUHBIMU £ menunelerrer-catalogue
MeTasaMH, KaueCTBeHHas peakius Ha | 19. DeHOI: CTPOEHHE MOJIEKYIIbI,
MHOTOaTOMHBIE CIMPTHI). [leHCTBHE Ha OPraHM3M | (yyspuecKde M XUMHUUECKHe CBOICTBA,
yeJiIOBeKa. [IprmeHeHue ML eprHa u
MpYMeHeHHe YPOK "DeHobi U
STUJIEHTJTUKOJIA.
apoMaThuecKue
®deHoJI: CTpOeHHe MOJIEKYJ/Ibl, (pu3nueckue u crimpthl” (POLLI) 1
XUMUUECKHE CBOMCTBA. TOKCHMUYHOCTH CbEHOJ'Ia. https://resh.edu.ru/subject/less
[TpumeHeHue eHoIa. on
/5727/start/150577/
. " n
Anbperuapl. KapGonoBsie KHC/10TbI. CI0KHBIE 20. Anbgerusbl: popManbaerus u Ypok "Anbaeruibl U KETOHbI
3upbI aletasiberuz. ALeToH (POLI) ‘ 1
https://resh.edu.ru/subject/less
Anbpervabl M KeTOHbl.  Dopmainbierus, on
3.0 | aleTanb/eru/i: CTpoeHue, bu3nueckre U XUMHUUYeCKre /4776/start/150604/
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CBOMCTBa (peakLUM OKWUC/IeHUS U BOCCTaHOBJIEHMS,
KaueCTBEeHHbIe PeaKLUK), TIOJTyYeHre U IpUMeHeHHe.

O,ELHOOCHOBH]:IE rnpeaejbHbIe Kap6OHOB]:Ie
KHCJIOTHI. MypaBbI/IHaH U YKCyCHasd KHUCJ/OTHI:

21. OJHOOCHOBHBIE Mpe/ie/ibHbIe
KapOOHOBBIe KUC/IOThI: MypaBbHHAas 1
YKCyCHasi

Ypok "OJHOOCHOBHBIE
rpeie/ibHbIe KAPOOHOBBIE
KUC0ThL. Pu3snueckue u

XUMHUUECKHe CBOMCTBA"

(M3II)
https://uchebnik.mos.ru/materi
al
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cTpoeHue, (u3MuecKre W XUMHUUeCKWe CBOMCTBa
(cBoiicTBa, 0OmMe [y Kjiacca KHUCJIOT, peakLys
TepudvKalui), TOAydyeHWe W  TpUMeHeHue.
CreapyiHOBasi UM OJIeMHOBas  KUC/JIOTBI  Kak
TIPe/ICTaBUTE/N BBICIIUX KapOOHOBBIX KUC/IOT. Mbla
KaK COJIM BBICIIMX KapOOHOBBIX KUC/IOT, UX MOMOILI[ee
JleriCTBHe.

CnoxkHble  3¢upbl  Kak  IPOM3BOJHbBIE
KapOOHOBBIX KHUCJIOT. ['UIPOSTU3 CJIOXKHBIX 3(MHUPOB.
XKupel. T'vaponus xupos. lIprmeHeHVe >KUPOB.
Buonoruueckast posb )XUpPOB.

_view/atomic_objects/118494
52
?menuReferrer=catalogue

22. TIpaktryeckasi pabora Ne 2.
«CBONCTBa pacTBOpa YKCyCHOM KUCJIOTBI»

Ypok "YKcycHast Kuciaora
KaK Tpe/JiCTaBUTe/b
Trpe/ieTbHBbIX KapOOHOBBIX
kucaotr" (MOLI)
https://uchebnik.mos.ru/mater
ial
_view/atomic_objects/752688
0? menuReferrer=catalogue

23. CTeapyHOBas U 0JIeMHOBAasi KUC/IOTBHI,
KaK MPe/ICTaBUTe/TH BBICIITUX KapOOHOBBIX
KUCJIOT

¥Ypok "KapboHoBbIe
KUC/IOTBI: YKCYCHas,
0JIEMHOBasi, CTeapUHOBas,
amuHOyKcycHas" (MOILI)
https://uchebnik.mos.ru/materi
al
_view/atomic_objects/848160
2? menuReferrer=catalogue

24. Mbua Kak COJIM BBICITUX KapOOHOBBIX
KHMCJIOT, UX MOOIIIee [1eHCTBHe

¥Ypok "Beiciiiie KapboHOBBIE
KUCI0ThI. Mbia" (M3II)
https://uchebnik.mos.ru/materi
al
_view/atomic_objects/752687
6? menuReferrer=catalogue

25. CnoxkHbie 3UpbI KakK MTPOX3BO/JHbIE
KapOOHOBBIX KUC/OT. ['UIPOIN3 CII0KHBIX

3¢upoB

Ypoxk "CnoxHble 3¢1pbl U
>xupel” (ML)
https://uchebnik.mos.ru/mater
ial
_view/atomic_objects/752688
3? menuReferrer=catalogue
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26. JKvpbl: TUApOJIn3, TIPUMEHEHNE,
Ouosioruyeckast poJib XKUPOB

Ypok "XKupel. Motorue
cpeactBa” (POII)
https://resh.edu.ru/subject/less

on
/5952/start/150631/
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YraeBoawbl

YrneBogp: COCTaB, KJaccudukanys
yr/1eBOA0B (MOHO-, IU- U MOMcaxapu/pl). ['iroko3a —
MIPOCTENIINI MOHOCAXapuZ: 0COOEHHOCTH CTPOEHUsI
MOJIeKY/IbI, (pU3MUecKue U XUMUUecKue CBONCTBa
(B3aumogetictBue ¢ rugpokcuzom  meau(lIl),
OKHCJIEHHe  aMMHAauHbIM  pacTBOPOM  OKCH[a
cepebpa(l), BoccTaHoB/eHHe, OpoO’KeHHE TJIFOKO3bI),
HaXOXXJeHre B ripupoze, ripuMeHeHue,
buosiornyeckass posib. PorocuHTes. PpyKTo3a Kak
130Mep T/TH0KO3bI.

27. YTneBobl: COCTaB, K1aCCU(PUKALIUS.

BakHelI1I1e TIpe/ICTaBUTE/TH: TJIIOKO3a,
¢dbpykTo3a, caxapo3a

Ypoxk "¥YrneBoapl.
I'moko3a. Onuroca-
xapuzbl. Caxaposa" (POL)
https://resh.edu.ru/subject/less

on
/6150/start/150687/

28. KpaxmMar u Liesiiro/103a Kak
TIPUPOJHBIE TIOJTUMEPBI

Ypok "llonvcaxapufsl,
KpaxmaJi, [jesiitoa03a"”
(POII)
https://resh.edu.ru/subject/less
on
/5413/start/150714/
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3.3

Kpaxman u 1e/mon03a Kak TPUPOJHBIE
nosuMepel. CTpoeHMe KpaxMmaia U Lie/UTHOJIO3bI.
dusryeckue U XUMHUYECKUe CBONCTBAa Kpaxmasa
(ruaponu3, KaueCcTBeHHas peakiiysi C M0JJ0M).

OKcriepuMeHTa/lbHble  MeTO/bl  U3yueHUst
BelleCTB M UX TIpeBpalleHuil: TpoBefeHuUe,
HaO/foZleHe W OMMCaHWe  JIeMOHCTPAI[MOHHBIX
OTBITOB: TOPEeHHe CIMPTOB, KaueCTBEHHbIE peakl[uu
OJTHOATOMHBLIX  CIUPTOB  (OKHUC/IEHHWe  3TaHOja
okcugom  meau(Il)), MHOroaTOMHBIX  CIIUPTOB
(B3auMoOJieliCTBUe  TJIMLEpUHAa C  TUAPOKCUIOM
meau(Il)), anbaerusoB (OKUC/IeHWe aMMHAYHBIM
pactBopoMm okcuga cepebpa(l) u TUIPOKCHAOM
Meu(Il), B3aumojelicTBMe Kpaxmaja C HOZIOM),
MpOBe/IeHHe  TIPAKTHUeCKoW paboThl:  CBOWCTBA
pacTBopa YKCYCHOW KUCJIOTHI.

PacuétHble 3amaun.

BbIunc/ieHusi 10 ypaBHEHUIO XUMHUECKOU
peakiu (Maccel, 00BEMa, KOIMUYECTBA HCXOZHOTO
BellleCTBA W/IM TIPOAYKTA peakiMu T0 H3BeCTHbIM

29. KoHTposbHasi paboTa 1o paszeny
«Kucnopopcopepxaiiiyie opraHu4yeckue
COeZIMHEeHUS»
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Macce, 00bEMY, KOMAYECTBY OJHOTO M3 MCXOJHBIX
BeIIleCTB WU MPO/YKTOB PeaKLnK).

Ntoro no pa3zpeny 13
Paszgen 4. AsoTcozmepskalye opraHaueckue coeiuHeHus™
AMuHBI. AMMHOKHC/I0TBI. benku 30. AMUHBI: METWIAMWH U aHW/IUH Ypok "AMuHBI,
aQHU/IUH: CTPOEHU
A3soTcogepxariye OpraHuyeckKue o . CTpOEHME,
CBOWCTBa, MOJIyU€eHue,
coelHeHUsI. .
npumeHeHue" (MOIL) 1

AMUHOKUCIOTBI KakK amdoTepHbIe https://uchebnik.mos.ru/materi
opraHvueckde  coefvHeHus.  Dusmyeckue U al
XUMHUUYeCKHe CBOMCTBA aMMHOKUC/IOT (Ha IMpuMepe _view/atomic_objects/757589
riviyHa). bronorvuueckoe 3HaueHHWe aMUHOKHCIOT. 2? menuReferrer=catalogue
[Tenrruppt.

41 31. AMMHOKHUCIOTHI KaK aM()oTepHbIe YPpoK " AMUHOKMC/IOTL.

Be/ku Kak pHpO/HbIe BBICOKOMO/EKY/ISIPHBIE | opraHHuecKye CoeqHHeHHs], UX Bemu” (POILI) 1
coefuHeHus. IlepBuuHas, BTOpMYHAss M TPeTUYHAS | Guosoruueckoe 3HaueHUe. [1enmTHbl https://resh.edu.ru/subject/less
CTpyKTypa OenkoB. XWMHUeCKHWe CBOMCTBa OesKoB: on
rUJposiu3, JeHaTypalysl, KaueCTBeHHbIe peakliiu Ha JA743/start/150742/
6enku.

32. benky Kak NpUpOJHbIe
OKCnepUuMeHTalbHble  MeTOAbl ~ U3yUeHUs
.. BBICOKOMOJIEKYJ/ISIPHbIE COeIUHEHUST " "
BEIIeCTB U UX TIpeBpalljeHui: HabmozeHne U Ypok "benku" (M3OIL)
OTKCaHKe J[eMOHCTPALIMOHHBIX OMBITOB: leHATypaLUs https://uchebnik.mos.ru/mater 1
0enKOB INpPU HarpeBaHUH, LIBETHbIe Peakliy OeKoB. ial
_view/atomic_objects/103253
59
?menuReferrer=catalogue
Wroro no paszeny 3

Paspen 5. BeicOKOMOJIEKY/IApHBIE COeAUHEHUS ™
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IInacrmaccel. Kayuyku. BosiokHa

BLICOKOMOJIeKyj'IHprIe coeIMTHEeHUA

OcHOBHbIE TIOHATHS XUMUU
BBICOKOMOJIEKY/ISIPHBIX ~ COeJUHEHWI:  MOHOMep,
MoInMep, CTPYKTYpPHOE 3BEHO, CTerneHb

nojmnMepusaliiv, CpeaHdasa MOJIEKY/IADHad MdcCCd.
OcCHOBHBIE MEeTOAbl CHMHTE3da BBICOKOMOJIEKYJ/IAPHBIX
COEAI/IHGHI/Iﬁ — [MoJiInMepur3alud 1 MOoJIMKOHAeHCalHs.

34. OcHOBHBIE TOHATUA XUMUU
BbICOKOMOJIEKY/ISIPHBIX COe/TMHEHUM

Ypok "OCHOBHBIE IOHATHSA
XUMHUH
BBICOKOMOJIEK Y/ISIPHBIX
coepguHeHui" (MOII)
https://uchebnik.mos.ru/mater
ial
_view/atomic_objects/118495

70
?menuReferrer=catalogue
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5.1

OKCIlepUMeHTa/lbHble  MEeTOJbl  WU3y4YeHUs
BelIeCTB M UX TIpeBpallleHuil: O3HaKOMJIEHUE C
obpa3iiaMu TTPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH,
T71aCTMacC, KayuyKoB.

MexrnipeiMeTHbIe CBSI3U.

Peanu3aiiusi MeXXIpeAMeTHBIX CBsI3e TIpu
V3y4eHUH oOpraHuveckon xummu B 10 kiacce
OCYIIIeCTB/ISIETCS uepe3 UCIIO0/b30BaHWe KakK OOIUX
€CTeCTBEHHO-HayUHbIX TIOHSITUM, TaK W TOHSTHUM,
SIBSIFOLIUXCST ~ CUCTEeMHBIMU  JJIS1  OT/e/IbHbIX
MpeJMeTOB eCTeCTBEHHO-HAYYHOT0 [IUKJIa.

OOmye  ecTeCTBeHHO-HayuHble  TTOHSTHS:
siBJIeHWe, Hay4HbIM (PaKT, CMIOTe3a, 3aKOH, Teopus,
aHa/M3, CUHTe3, K1acCU(UKaLUs, [NepUOAUYHOCTb,
HabsrozieHue, v3MepeHue, 5KCIIePUMEHT,
MO/le/TMpOBaHHUe.

®usvKa: marepusi, SHEpPrusi, macca, aToM,
3/1eKTPOH, MOJIeKy/a, SHepreTUueckuii ypOBeHb,
BEIIeCTBO, Tejo, O0BbEM, arperaTHoe COCTOSTHHE
BellleCTBa, (hM3MUecKre BeTUUMHBbI U eJUHULIbI UX
H3MepeHuUs.

35. OCHOBHBIE METO/IbI CHUHTE3a
BbICOKOMOJIEKY/ISIPHBIX COe/JUHEHUMN.
[TnacTmaccel, KayuyKy, BOJIOKHA

Ypok "HaTypa/bHbIi KayuyK.
CuHTeTUUeCKre KaydykKu"
(P3LII)
https://resh.edu.ru/subject/less

on
/6152/start/150850/
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Buonorusi: knetka, opraHu3M, Ouocdepa,
oOMeH BelljeCTB B oOpraHusme, (OTOCHHTE3,
Ouo/sIoTHYeCKM  aKTUBHbIe  BelmectBa  (6enkw,
yTJIeBO/bl, KUDPbI, (hePMEHTHI).

[eorpadus: MuHepanbl, TOpPHbIe TOPOJBI,
T10JIe3Hble UCKOIaeMble, TOIJIMBO, PeCypPChI.

TexHosorus: MuIeBbIe TIPOAYKThI, OCHOBBI
PallMOHA/IBHOI'O MUTaHKWA, MOKOLIHeE CPpeaCTBa,
JIeEKaDCTBEHHbIE 1 KOCMeTHUeCKHe I1perapaThl,
MaTepHaJibl U3 UCKYCCTBEHHBIX U CUHTEeTUUECKHUX
BOJIOKOH.

Wroro no paszeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

*@dopMbl yuéTa padouyeii MporpaMMsbl BOCIIUTAHUS
YcTaHOB/IeHHE ZIOBEPUTETBHBIX OTHOIIEHUH MeXKy Te/JarOruyeCKUM PaOOTHUKOM U ero 00yJaroIuMucst

Bk/itoueHre B yPOK UTPOBBIX TPOLEAYP /1S MO fiep>KaHusl MOTUBALIMK 00YJaroL[UXCsl K MOTyueHHI0 3HaHUH.

[TpuMeHeHwMe TPYTITIOBOM paboThI UM PabOTHI B TlapaX, KOTOPbIe yuaT 00yuaroIuxcsi KOMaH/IHOUW paboTe ¥ B3aUMO/IeMCTBHUIO C IPYTUMH
00yYaroIIMUCS.

BktoueHue B YPOK MI'DOBBIX ITpoLeAyp AJid rnoaaep>KaHrsd MOTHUBALIUA O6yan-OI_L[I/IXCH K ITOJTy4YeHHIO 3HAHUMN.

Mcnonb3oBaHKe BOCTIATATE/IbHBIX BO3MOXKHOCTEH CoJepXaHHWA TeMEI Uyepes3 1'[0,[[60[) COOTBETCTBYKOIMX 3aa4 [J/id DELIeHH.

[TpuMeHeHKe Ha YPOKe MHTEPAKTUBHBIX (POPM pabOoThI C 00yUYaOL[UMUCS: UHTE/UIEKTYa/TbHBIX UT'P, CTUMYJ/TUPYIOLIMX M03HABATE/TbHYIO MOTHUBALIHIO
00yYarOIIXCSI.
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TemaTHueckoe NVIAHUPOBAHUE MPAKTHYECKHUX, JTa00pPaTOPHBIX H KOHTPO/IbHBIX PadoT

10 KJIACC
Ne Bup (popma) pabotsr Tema Kon-Bo uyacos, Cpoku
ILIL OTBOJUMBIX Ha NIpOBe/leHus]

JAaHHYO0 paboTy (Hemens,

Mecsi1])
1 [MpakTrueckas pabota Ne 1 «[TonyueHne sTH/IEHA U U3yUEHHE €er0 CBOMCTB» 1 3 Heflesis
OKTSIOpst
2 KontposbHast paboTa Nel «YT/1IeBOZ0POSbI» 1 3 Heflesis
Jekaopsi
3 [MpakTrueckast pabota Ne 2 «CBo¥iCTBa pacTBOpa YKCYCHOM KMC/IOTBI» 1 4 Hepens

sIHBaps
4 KontposbHast paboTa Ne2 «Kucnopogcozepskalijie opraHuuyeckue 1 2 Heplesis

COeIMHeHUSI» arperist

Nroro 4




TEMATHNYECKOE IIJTAHUPOBAHUWE

11 KJTACC
Ne OneKTpoHHbIe (LU POBbIE)
wn Paspiern (cofepskanue) o6pasoBare KomuecTBo
Tema p JIbHBIE PecypChl
4yacoB
Paspen 1. TeopeTueckue OCHOBBI XUMUU™
Ctpoenue aromoB. Ileproanueckuii 3aK0H 1 1. XumMuueckuii 3/1eMeHT. ATOM. Ypok "XumMuueckuit
Ilepuognueckas cucTreMa XMMHYECKHUX OneKTpoHHasi KOH(PUTrypalysi aTOMOB seMeHT. Hykmugel.
anemeHTOB [I. 1. MeHpeeeBa N3oTonbl. 3aKoHBI
XpaHEeHUsI MacChl U
Teoperrueckue OCHOBBI XUMUU coxXpaHe a"cc
sHepruu B xumuu" (PILLI)
Xumuueckuu snemeHT. Atom. Aapo aToma, https://resh.edu.ru/subject/le
M30TOIIbI. DJIeKTPOHHAst 000/I0UKa. JHepreTHUecKre ss on/6479/start/150989/
YPOBHH, MOIYPOBHU. ATOMHBIe opbuTany, s-, p-, d-
. " o
3/IMEHTBL. OCO6eHHOCTH pacripeie/ieHust 2. [lepyroniueckuii 3aK0H U Ypok "Ileproguueckui
3/IKTPOHOB 110 OpPOHTAISIM B aTOMax 3/€MEeHTOB [Teprogyueckasi cucrema XMMUUeCKHUX 3akoH []. 1. MeHpeneeBa.
MEePBBIX  UeTHIPEX  IIePHOZOB.  OyeKTpoHHas | >/1eMeHTOB [I. 1. Menzieneesa, ux CBs3b C [Tepuoguueckas crucrema
1.1 COBpPEMEHHOM Teopuer CTPOeHHs aTOMOB XUMHUYECKUX 371eMeHTOB /1. 3

KOH(UTrypaLusi aTOMOB.

[Tepuoanueckuit 3akoH U Ilepuoguueckas
cucTeMa — XUMMUYeCKux — 3nemeHtoB [ .
MenpeneeBa. CBsi3b NepUOAUYECKOrO0 3aKOHA U
[Teprognueckoli CUCTeMbl XMMUUECKUX 3/IEMEHTOB
O. W. MenpgeneeBa € COBpEMEHHOM TeOopuen

N. Menpeneea" (MOIII)
https://uchebnik.mos.ru/mate
ri
al_view/atomic_objects/857
53
96?menuReferrer=catalogue

66




CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH W3MeHeHHsI
CBOMCTB XMMHUYECKMX 3/IeMEHTOB U 00pa3yeMbIx
VMU TIPOCTBIX U CJIOXKHBIX BEILeCTB TI0 IPYyIIaM U
neproziaM. 3HaueHue T[epUoJUUecKoro 3akOoHa B
Pa3BUTHUM HayKH.

3. 3aKOHOMEPHOCTH U3MEeHEeHUsI CBOMCTB
XMMHUUYECKUX 3JIEMEHTOB U UX COeJMHeHU!
T10 Tpymnam U nepuojam. 3HaueHue
MepUoNYeCcKOro 3aKOHa ¥ CUCTEMBbI
XMMUYeCKuX 3y1eMeHTOoB [.V1. MeHeneesa
B Pa3BUTHH HayKU

YPpok "3aKOHOMEepHOCTH
V3MeHeHUs CBOMCTB
aTOMOB XUMUUECKUX

3/1EMEHTOB U UX

COoeZIMHEeHUM Ha OCHOBe

TI0JIO’KEHUS B
NepUOJNYeCKON CUCTEMe
L. Y. MeHpeneeBa u
cTpoenus aroma" (MOII)
https://uchebnik.mos.ru/mat
eri
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al_view/atomic_objects/8682
9
77?menuReferrer=catalogue

1.2

CTpOEHl/Ie BelecTrBd. Mnorooﬁpame BelecTB

Crpoenue BeljecTBa. XuUMHYecKas CBs3b.

Bugpr XUMUYECKOU CBSI3U (KoBasieHTHast
HeMoJIsIpHas U TO/IIpHasi, MOHHAs1, MeTa//Tn4yecKas).
MexaHu3MBbI obpa3oBaHus KOBaJIeHTHOM
XUMUUECKOW CBsa3u  (OOMEHHBI W JIOHOPHO-

aKLenTopHblii). BomopoaHas cBs3b. BaneHTHOCTb.
OJIeKTPOOTpULIaTe/IbHOCTb.  CTerneHb OKWUC/IeHUS.
VoHbl: KaTHOHBI M AHUOHBI.

Berjecta MOJIEKY/IIPHOTO u
HEeMOJIeKY/IIPHOIO CTPOeHUsl. 3aKOH ITOCTOSIHCTBa
cocTaBa  BelllecTBa. TWMNbl  KpUCTA/UTMUECKUX

pelIéTOK. 3aBUCUMOCTb CBOMCTBA BellleCTB OT TUIMaA
KPHCTa/IJTMYeCKON PeLETKY.

[loHaTME O  [OUCIIePCHBIX  CUCTeMax.
WctvHHBIe U KOJIIOWJHBIE pacTBOpPLI. MaccoBas
Jl0J1d BelllecTBa B pacTBope.

Knaccudukarys HeopraHu4ecKux
coefvHeHuil. HomeHk/naTypa  HeOopraHWYeCcKHX
BelllecTB. ['eHeTHuecKass CBsi3b HeOpraHUYeCKuX
BeIlleCTB, MPUHAZ/IeXAIUX K Pa3/IMYHbIM K/lacCaM.

4. CtpoeHue BeleCcTBa. XUMUUeCKast
CBSI3b, €6 BU/Ibl; MEXAHW3MbI 00pa30BaHUs
KOBaJIeHTHOM CBs13U. BogiopoiHasi CBsi3b

Ypok "Obo011eH1e U

CUCTeMaTHr3aLus 3HaHUH 110

TeMme "CTpoeHHe aToMa.
Crpoenue Bell[eCTBa
(MD1I)
https://uchebnik.mos.ru/mat
eri
al_view/atomic_objects/765
14

50?menuReferrer=catalogue

5. BaneHTHOCTB.
OJIEKTPOOTPHULIATENBHOCTL. CTereHb
OKUCJ/IeHUs. BeljectBa MOJIeKYJ/IIPHOTO U
HEeMOJIEKY/ISIPHOTO CTPOEHUS

Ypok "BaneHTHOCTb U
BaJIeHTHbIE BO3MOXHOCTH
atoma" (POII)
https://resh.edu.ru/subject/le
ss on/6332/start/151021/

6. [IoHATHe O AUCIIEPCHBIX CUCTEeMax.
VicTuHHBIe U KOJ/UIOU/HBIE PaCTBOPBL.
MaccoBas [j0/151 BelllecTBa B pacTBOpe

Ypok "[ducnepcHbie
cuctembl" (POII)
https://resh.edu.ru/subject/les
s on/4939/start/151134/

7. Knaccudukauysi ¥ HOMeHK/IaTypa
HeOpraHUuuecKUX CoeJUHEHUM.
['eHeTHueckas CBA3b HEOPraHUYeCKUX
BelLleCTB, Pa3/IMYHbIX K/1aCCOB

Ypok " Knaccudukanys
XMMHUYECKUX pPeakLvii B
HeOpraHuuecKou u
OpraHU4YecKon XUmMum'"
(MD31)
https://uchebnik.mos.ru/mat

eri
al view/lesson_templates/19
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53
760?menuReferrer=catalogu
e

e n
XuMHUecKHe peaKIym 8. KﬂaCCI/ICbI/IKaL[I/IiI XMMUHeCKHX PeaKLyi Ypok KﬂaccnchKaufm
B HEOpraHUueckoi U OpraHuuecKoit XUMHAYeCKUX peakiuii"
Xumuueckas  peakius.  Knaccupukaumst | yyvpy, 3akoH coxpaHeHus Maccl (P3III)
XAMUYECKMX  pedKliM B HEOPraHWdeCKOM M | peqjecTB; 3aKOH COXPAaHEHUS U https://resh.edu.ru/subject/les

s on/4938/start/151107/




OpraHMuYecKOM XWMHU. 3aKOH COXpaHeHUs MaccChbl
BellleCTB, 3aKOH COXpPaHeHUsi U T[peBpallleHus
SHEepruM Npu XMMUYeCKUX peakLusX.

CKOopoCTb peakiuy, eé 3aBUCUMOCTb OT
pa3muHbIX  ¢akTopoB. OOpaTUMble — peaKI[UH.
XuMuyeckoe paBHOBecHe. PaKTOpBI, BIUAIOLINAE Ha
COCTOsIHWe XUMUYeCcKoro paBHoBecus. IIpunnun Jle
[Tarense.

OneKTpoMTUYeCKast JTCCOLHALIS.
CunbHble U cs1abble 371eKTposuThl. Cpefia BOAHBIX
pPacTBODOB  BeIIeCTB:  KWCJIasi, HeWTpaibHasl,
I1Ie/I0UHasl.

OKMCIUTE/NBHO-BOCCTaHOBUTE/IbHbIE
peakiuu.

OKCIlepuMeHTalbHble  MeTOAbl  U3y4eHUs
BeIlleCTB U UX MpeBpallleHui: JeMOHCTpaLs TabIuL]
«[lepriogryeckasi cicTeMa XMMHUECKUX 37IeMEHTOB
O. W. MeHgeneeBa», wu3yueHue Mojenen
KPUCTA/UIMYeCKUX  peIIeToK, HabmojgeHne U
OTMCaHWe [EeMOHCTPAl[MOHHBIX W 1ab0paTOPHBIX
OTBITOB (pasjioykeHWe T€POKCHJA BOJOpPOJa B
NIPUCYTCTBUM KaTaau3aTopa, OIpefesieHue Cpefbl
PacTBOPOB BeILleCTB C TIOMOIL[bI0 YHUBEPCATbHOIO
WH/VKATOpa,  peakyud  HMOHHOTO  0OMeHa),
TIpOBe/ieHre TpaKTHuecko pabotbl «BnusHue
pa3MuHbIX ()aKTOPOB HAa CKOPOCTb XWMHUYECKOW
peaki|m».

PacuétHble 3amaun.

Pacuéter mo YPaBHEHUAM  XUMHWUYECKUX

MpeBpallieHrs SHeprur IIpru XUMHUUYeCKHUX
peakusax

9. CkopocTb peakiuu. O6paTriMble
peakuu. X¥MHUUeCKoe paBHOBecHe

Ypok "ObpaTUMOCTh
peakLuii. XuMHUUecKoe
paBHOBECHeE 1 ero
CMelleHue Mo/ elCTBUeM
BHeIIIHUX (haKTOpOB."
(MDIII)
https://uchebnik.mos.ru/mat
eri
al_view/atomic_objects/763
33
33?menuReferrer=catalogue

10. IMpakTrueckast pabora Ne 1. «BusiHue
pas/MuHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUYECKON peakLiun»

Ypok "['omoreHHsbie U
reTeporeHHbIe Peakiuu.
CKopoCTb peakiui, ee
3aBUCUMOCTE OT
pa3/nyHbIX (akTOpoB"
(M3I)
https://uchebnik.mos.ru/mat
eri
al_view/atomic_objects/763
45
09?menuReferrer=catalogue

11. DnekTposMTUUeCKast JUCCOLaLUs.
[ToHsiTe o0 BofopoiHOM roka3arese (pH)
pactBopa. Peakiiuy noHHOTO 0OMeHa.
'maponu3 opraHUYecKux U
HeOpraHUueCKuXx BelleCTB

Ypok "I'naponus
OpraHUuecKUx U
HeopraHuuecKux
coenuHenuit" (POILI)
https://resh.edu.ru/subject/les
s on/5912/start/92791/
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peaK].[Hﬁ, B TOM 4H(C/ie TePMOXUMHUUYECKHE paC‘-IéTbI,

12. OKUCIUTEeNTbHO-BOCCTAHOBUTE/ILHbBIE
peakiuu. [ToHsATHE 00 3/1€KTpO/H3e
pacrijiaBoOB ¥ paCTBOPOB COJIer

Ypok "OKUCTUTENBHO -
BOCCTaHOBHUTEJ/IbHbIE
peaklyu B MpUpOJe,
TPOU3BO/CTBEHHBIX

rporieccax u
JKU3He/esiTe/IbHOCTU
opranusmos" (MOIII)

https://uchebnik.mos.ru/mate

ri
al_view/atomic_objects/777

53
64?menuReferrer=catalogue
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PaCLIéTbI C HUCIIOJ/JIb30BaHKEM IIOHATHUA «MaCCOBas
A0JId BeljeCTBa».

Ypok "I'eHeTrueckasi CBsi3b
MeX/1y KraccaMu
yrieBogopozos" (MOIII)
https://uchebnik.mos.ru/mat
erial_view/atomic_objects/1
1849611?menuReferrer=cat

alogue
13. KoHTponbHasi paboTa 1o paszeny
«TeopeTnyeckre OCHOBBI XHUMHUMN»
Wroro no paspeny 13
Pasgen 2. Heopranvnueckass xumus™
14. MeTanbl, UX IOJIOKEHHUE B Ypok "O6mas
Merannl [TeproiMUeCcKOi CHCTEME XUMUUECKUX XapaKTepUCTHKA 1
Merannel.  Ilonoxenue  Meraaiop B | 371eMeHToB . V1. MeHjiesneeBa u Croco6bl OTyYeHus
[Tepyoanueckoil crucTeMe XUMHYECKUX 3/1EMEHTOB 0COBEHHOCTH CTPOeHHst aToMOB. O0L1e MeTasioB" (POIL)
. WN. Mengeneera. OcobeHHOCTH cTpoeHust  PHU3MUeCKUe CBOKMCTBA METa/IOB https://resh.edu.ru/subject/le
3/IEKTPOHHBIX 000/10ueK aToMOB MeTaioB. Obrue ss on/3493/start/151213/
¢usnueckre  cBoiictBa  MeTa/uioB.  CriaBbl . .\
MeTa/oB. DMeKTPOXMMUUeCKyil psifi HampsuKeHuit 15. CriaBel MeTa/l/IOB. 3 Ypok "CriiaBbl MeTaI0B
2.1 | yveTamios. OJIeKTPOXUMUYECKUH Psfl HallpsKeHU (POLI) ' 6
METaJ/I/IOB https://resh.edu.ru/subject/les
XI/IMI/IquKI/IUe CBOHCTBA BaXKHEHIIHX s on/4961/start/151293/
MeTa/lJIoB (HAaTpuM, Kaaui, KasbLUi, MarHui,

aIOMUHUM, LMHK, XPOM, >Keje30, Mellb) U UX
CcoeIMHEeHUH.

Ob6mue crocoObl TOMyYeHHs MeTasUIoB.
[IprMeHeHHe METaIOB B OBITY U TEXHUKE.

16. XuMrueckye CBOMCTBA BAXKHEUIIINX
MeTasuI0B (HaTpUM, Kauu, KaabLuH,
MarHui, altoMUHUN) U UX COeIMHeHu!

Ypok "Ob11re XUMAYECKHe
CBOMCTBA MeTaJl/IOB:
peaxkLiM C HeMeTasljlaMH,
KHMC/I0TaMH, COJISIMM.
ONeKTPOXUMUUECKUH P,
HarpspKeHWH MeTaslioB"
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(MDIII)
https://uchebnik.mos.ru/mate
ri
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al_view/atomic_objects/8742
4
50?menuReferrer=catalogue

17. XumMHnueckuie CBOKCTBa XpOMa, MeJii U
UX COeIMHeHU

Ypok "Meps. Llunk. TuTaH.
Xpowm. XKesneso. Hukerssb.
[TnaTuHa" (POLL)
https://resh.edu.ru/subject/le
ss on/3534/start/151266/

18. XumuuecKue CBOMCTBA IUHKa, >Kejie3a
U UX CoeqUHeHUN

Ypok "Megs. LIuHk. TutaH.
Xpom" (MOIII)
https://uchebnik.mos.ru/mat
eri
al_view/atomic_objects/848
16
91?menuReferrer=catalogue

19. TlpakTuueckasi pabora Ne 2. "PerieHue
5KCIepUMEeHTa/IbHbIX 3a7iau 110 TemMe
«Metamab»"

¥Ypok "Obiire cBoiicTBa
MeTasuioB" (MOILI)

https://uchebnik.mos.ru/mat
eri

al view/atomic_objects/109
30

590?menuReferrer=catalogu
e

HemeTannsl

Hemetannel. Ilojio)keHnMe HeMeTa/l/IOB B
[Teproanueckoil crucTeMe XUMHYECKUX 3/1eMeHTOB
O. W. MengeneeBa u 0COOEHHOCTH CTPOEHHUS
aroMoB. @u3NUecKWe CBOMCTBA HEMETAaJJIOB.

20. HemeTasbl, UX T0JI0XKeHHE B
[Tepuoarueckoi CUCTeMe XUMHUYeCKHUX
snemeHnToB [l. 1. MenzeneeBa u
0COOEHHOCTH CTPOEHUSI aTOMOB

¥Ypok "O630p HEMeTaJIOB.
CBoiiCTBa U MpUMeHeHue
BaKHEMIIINX HEMEeTa/l/IoB"
(P3IID)
https://resh.edu.ru/subject/les
s on/5939/start/151320/
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2.2

AnnoTpornusi HeMeTa/UIOB (Ha TIpUMepe KHCI0po/a,
cepsl, (hocdopa u yrieposa).
XumMuueckue CBOUCTBa BaXKHEHIIINX

HeMeTa/l/IoB (TajJioreHoB, cCepbl, a30Ta, Qocdopa,
yrjiepoJila ¥ KpeMHHsI) U UX CoeJJuHeHUW (OKCHU/IOB,

21. ®du3nyecKre CBOWCTBA HEMETAJUIOB.
AnnoTporusi HeMeTalIoB (Ha pUMepe
KHCJI0pO/ia, cepbl, (pocdopa u yrieposa)

Ypok "Xumuueckue
CBOMCTBa HeMeTa/JIoB"
(MB11)
https://uchebnik.mos.ru/mate
ri
al_view/atomic_objects/772
72
62?menuReferrer=catalogue
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KHCIOPOZCO/ieprKallix
COeJUHEeHUI).

KUCTIOT,  BOJIOPO/JHBIX

[TpuMeHeHNe BaXKHEUIIMX HEMETa/JIOB U UX
CcoeIMHEeHUH.

OKCrepUMeHTaIbHbIe  METOZIbI  U3YyUeHHs
BeIlleCTB U WX TIPeBpalljeHUil: U3ydeHre KOJIIeKLUN
«MeTa/ibl ¥ CIUIaBbl», 00pa3I[OB HEMETAJIIOB,
pellieHHe 3KCTIepUMeHTalbHbIX 3aZiau, HabsoeHne
Y OMHMCaHUE JIeMOHCTPAIIMOHHBIX W J1a00paTOPHBIX
OTIBITOB (B3aMMO/IeHCTBHE I'U/IPOKCH/IA aTFOMUHUS C
pacTBOpaMH KHCJIOT W II[eJIoUel, KaueCTBeHHbIE
peaklvy Ha KaTHOHBI MeTaJl/IoB).

PacuétHble 3amaun.

PacuéThl Macchl BelllecTBa UM 00bEMa ra3oB
10 U3BeCTHOMY KOJINUeCTBY Bell|eCTBa, Macce WU
00bEMY OJHOTO U3 YYaCTBYHOIIUX B peakLWu
BeIIeCTB, pacuéTbl Macchl (00BEMa, KOIMYecTBa
BellleCcTBa) MPOJAYKTOB peakLuH, eCc/ld OJHO U3
BelLleCTB UMeeT TIPUMeCH.

22. X¥MHUUeCKUe CBONMCTBA rajIoreHoB,
cepbl U UX COeJMHeHUM

¥Ypok "T'anorensr" (ML)
https://uchebnik.mos.ru/mat
eri
al_view/atomic_objects/108
35
229?menuReferrer=catalogu
e

23. XMHUUecKre CBOHCTBa a30Ta,
docdopa u ux coefuHeHU

YPpox "3OieMeHThI
noArpynmnel azora” (MO3ILL)
https://uchebnik.mos.ru/mat

eri
al_view/atomic_objects/107
18
237?menuReferrer=catalogu
e

24. XviMUuecKue CBOMCTBA yIyiepoja,
KPeMHHUS U UX COeJJUHeHUIN

Ypoxk "CoenuHeHus
yriepoza" (MOI)
https://uchebnik.mos.ru/mat
eri
al view/atomic_objects/104
00
145?menuReferrer=catalogu
e

25. IlpriMeHeHre BayKHENIIINX HEMeTaJl/I0B
Y UX COeJMHEeHUU

Ypok "O630p HEMETAIIOB.
CBolicTBa M pYMeHeHne
BaKHEUIIINX HEMeTa/lIoB"

(M3I)

https://uchebnik.mos.ru/mat

eri

al view/atomic_objects/752
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80?menuReferrer=catalogue

26. O600611[eHMe U CUCTeMaTU3aIus
3HaHUU 10 TeMe «HemeTasabi».
BbIunc/ieHusi 110 ypaBHEHUSIM XUMUUECKUX
peaKkiuii ¥ TEPMOXUMHUYECKHEe PAaCUEThI

Ypok "Hemetamnbl. O6rias

xapakTepucTtuka" (M3II)

https://uchebnik.mos.ru/mat
eri

al view/atomic_objects/772
71

46?menuReferrer=catalogue

27. Ilpaktuueckas pabota Ne 3. «Peiienve
3KCIIepIMeHTa/bHbIX 3a/a4 110 TeMe
"HemeTtanibl'"»

¥Ypok "CsoricTBa
OKCH/IOB HEMETAJIJIOB.
CBoWCTBa OKCH/IOB
a30THOM U CepHOM

KUCJI0T. BogopoHbie
COoeJIMHeHUsI HeMEeTa/JIOB"
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(MD3I1)
https://uchebnik.mos.ru/mat
eri
al view/atomic_objects/752
96
78?menuReferrer=catalogue

28. KoHTpoJsbHasi paboTa 1o TeMam
«Metaibl» U «HemeTanib»

¥Ypok "Obiiue cBoiicTBa
MeTanios" (MOIII)

https://uchebnik.mos.ru/mat
eri

al_view/atomic_objects/109
30

590?menuReferrer=catalogu
e

Ypok "OcHoBanus" (MOIII)
https://uchebnik.mos.ru/mate
ri
al_view/lesson_templates/20
50
641?menuReferrer=catalogu
e

29. Heopranuueckue v OpraHuueckue
KUCI0ThL. Heopranuueckue u
OpraHuyeckrie OCHOBAHUS

¥Ypok "OcHoBanus" (MOIL)

https://uchebnik.mos.ru/mat

erial_view/lesson_templates

/2050641?menuReferrer=cat
alogue
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2.3

CBsi3b HeOpraHN4YeCKUX U OpPpraHn4YeCKuX BeELeCTB

30. AmdoTepHble HeOpraHUueckue u
opraHuYecKue coeuHeHus. ['eHeTHUecKas
CB$13b HEOPraHUYeCKUX ¥ OPraHUuuecKrux

Ypok "I'eHeTnueckas CBs3b
HeopraHuvyeckKux 1
OpraHuuYeCcKUX BellecTB"

BellleCTB (P3LII)
https://resh.edu.ru/subject/les
s on/4960/start/151374/
Wroro no pasgeny 17
Pa3nen 3. XuMus U >KU3HL*
31. Posib XuMuu B 00ecrieyeHun Ypok "Opranuueckas A

3.1

XUMHUS U >)KU3Hb

BKOHOFHHECKOﬁ, BHGPFETI/I‘-IECKOﬁ n

XHUMUS,
yesIoBeK U npupoza”
(MDBIII)

https://uchebnik.mos.ru/mater

1
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XUMUA U )KU3Hb

Posib xumnu B 0becrieueHUM 3K0JI0TMUeCKOH,
JHEPreTUUeCKOW W  THIeBod  0e30macHOCTH,
pa3BUTUM MeJULMHLI. [ToHATHE 0 HayuHBIX MeTOaxX
TI03HAHUS BEIIeCTB U XUMUUYECKUX PeaKI[Ui.

[TpencraBnenuss 006  0OIUX
TIPUHIUIIAX TIPOMBIITIEHHOTO
Ba)KHEMIIINX BEIeCTB.

HayuYHBIX
MOTy4YeHust

UesioBeK B Mupe BelleCTB M MaTepuasoB:
BaKHeHIIIHe CTPOMTEJIbHBIe MaTepuasbl,
KOHCTPYKL[MOHHbIe MaTepuasbl, KpacKu, CTeKJIO,
KepaMuKa,  Marepuasbl [l 3J1€KTPOHUKH,
HaHOMaTepuasbl, OpraHhyeCckKue U MHHepaJbHble
ya00peHusl.

XuMusg W 3[0pOBbe UejiOBeKa: IIpaBUiia
WCIIO/Ib30BaHUs  JIeKapCTBEHHBIX  IIperiapaTos,
npaBmia 0e30MacHOTO MCTOIb30BaHUS TIperapaToB
ObITOBOM XMMUM B TIOBCEHEBHOM YKU3HU.

MexrnipeiMeTHbIe CBSI3U.

MUILeBOI 6e30MacHOCTH, Pa3BUTHU
Me/TULIUHBI

al_view/atomic_objects/7575
9
52?menuReferrer=catalogue

32. TlpeacraBieHust 06 OOIIMX HAayUHBIX
TIPUHIIUTIAX TTPOMBIIIIEHHOTO TIO/TyYeHHsT
Ba)KHEHIIINX BEIECTB

Ypok "l IpyUHLUIIBI
XUMHYECKOT0
TIPOU3BO/CTBA.
IIpomsiiizieHHOE
T0JTyYeHue MeTasljioB.
[Ipou3BO/ACTBO UyryHa U
cramu" (POII)
https://resh.edu.ru/subject/le

ss on/3514/start/151429/
33. UesioBek B MUpe BelLlecTB U Ypok "Opranuyeckas
MaTepHuasoB XUMMUS, yeJsioBeK 51
npupoa"” (M3II)

https://uchebnik.mos.ru/mat
eri
al_view/atomic_objects/752
73
43?menuReferrer=catalogue
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Peanu3aiusi MeXnpeJMeTHBIX CBsi3el NpU
M3y4yeHWHU 00leld ¥ HeopraHMYeckon xumuu B 11
KJlacCe OCYILeCTBI/IIeTCSl Yepe3 MCI0/Ib30BaHue Kak
O0LIMX ecTeCTBeHHO-HAyYHbIX TIOHSATUH, TaK U
TOHATUM,  SIBJSIOIIMXCS ~ CUCTEMHBIMM ISl
OTJe/NbHBIX  TIPeJMEeTOB  eCTeCTBeHHO-Hay4YHOI'O
LJMK/Ia.

OOme ecTeCTBeHHO-Hay4yHble  TIOHSTHS:
HayuHbIM (PaKT, TUTIOTe3a, 3aKOH, TeOpHs, aHa/u3,
CUHTe3, K/accuduKarus, MepUOIUYHOCTb,

34. XuMmus U 3/10pOBbe UesioBeKa

Ypok "Obo011jeH1e U
CUCTeMaTr3aLus 3HaHUH 10
TeMe "XUMMS U )KU3HBL""
(M3I)
https://uchebnik.mos.ru/mat

eri
al view/atomic_objects/862
07

04?menuReferrer=catalogue
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HaOmofieHe,  3KCIIePUMEHT,  MO/e/IUPOBaHUe,
M3MepeHue, siBJieHHe.

dwu3mKa: MaTepusi, SHEpPrus, macca, aToM,
9JIEKTPOH, TIPOTOH, HEWTPOH, WOH, H30TOIl,
PaJJMOAKTUBHOCTb,  MOJIEKY/la, SHepreTUdeCKuid
yPOBEHb, BEIeCTBO, Teno, 00BEM, arperaTtHoe
COCTOSIHUE BeIeCTBa, (HU3NUYECKUe BEJIUUYMHBI U
eIMHULIbI X U3MepeHHs], CKOPOCTb.

Brosiorusi: KjeTka, OpraHu3M, KOCHCTEMa,
buocdepa, Makpo- U MHUKDO3JIEMEHTbI, BUTAMUHBI,
00OMeH BelIeCTB B OpraHu3Me.

[eorpadusi: MuHepanbl, TOpHblE TIOPOABI,
T10J1e3HbIe MCKOTIaeMble, TOTI/TUBO, PeCYPCHI.

TexHonoOrus: XMMrUYecKasi IpOMBILLIEHHOCTb,
MeTa/UTyPrusi, MPOM3BO/ICTBO CTPOUTE/TbHBIX
MaTepuasoB, CeMbCKOX035HCTBEHHOE
MPOU3BO/CTBO, MUILIEBasi NPOMBIIIL/IEHHOCT,
(apmatieBTHUECKas! TTPOMBILLLIEHHOCTD,
MPOU3BO/CTBO KOCMETUYECKHX Mpernaparos,
MPOM3BO/[CTBO KOHCTPYKLIMOHHBIX MaTepHasoB,
3J1eKTPOHHAs MPOMBIIIEHHOCTb, HAHOT@XHOJIOTHH.

WToro no pasgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34
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TeMaTHueckoe NVIAaHUPOBAaHUE MPAKTHYECKHUX, 1a00PaTOPHBIX U KOHTPO/IBHBIX PadoT

11 KITACC
No Bug (bopma) paboTbl Tema Kon-Bo wacos, Cpoku
ILIL. OTBOJUMBIX Ha IpOBe/|eHuUs
JTlaHHYTO paboTy (Hemens,
Mecsi1])
1 | Ilpaktuueckasi pabora Ne 1 «BmsiHMe pa3nuuHbIX ()aKTOPOB Ha CKOPOCTh 1 2 Heplenis
XMMUUECKOUN peakLiui» HOsI0psi
2 | KonrposnbHas pabota Nel «TeopeTueckue OCHOBbI XUMUW» 1 1 Hepens
Jekaopsi
3 | Ilpaktueckasi pabora Ne 2 "PellieHre 3KCIIepUMeHTa/IbHBIX 3a/iau I10 Teme 1 3 Hezlesns
«Metab»" sTHBaps
4 «PeneHure 3KCriepUMeHTa/IbHBIX 3a/1a4 10 TeMe 1 4 Hepens
[TpakTrueckast pabota Ne 3 " " p A A
Hemetasnibr"» arpeJist
5 | KoaTponbHas pabota Ne2 «MeTamnbi» U «HemeTasnabi» 1 2 HeJlens mas

*@dopmbl yuéTa pabouyeii mporpaMMbl BOCIIUTAHUS

YcraHOB/IeHHWEe JJOBEPUTETBHBIX OTHOIIEHUH MEXY Tie/larOTHUeCKUM PAOOTHUKOM U ero 00y4arouMucs

BkmtoueHue B YPOK UI'POBLIX IIponieAyp AJid roadep>KaHrusd MOTHUBALIUA 06yt1a}01_u1/1xc;1 K ITOJTYUE€HHUIO 3HAHUM.

[TprMeHeHMe Ha YPOKe UHTePaKTUBHBIX (hOpM paboThI C 00YUaIOLUMUCS: UHTe/UIeKTYaIbHbIX UTP, CTUMYJ/IUPYIOIIUX M03HaBaTeTbHYI0 MOTHBALIUIO

00yJaroImxcsl.

[TpumeHeHMe rpymoBoi paboTel WK paboTHI B TIapax, KOTOPbIe y4aT 00yuaromuxcsi KOMaHJHOM paboTe ¥ B3aUMOZEHCTBUIO C APYTUMHU

00yYaroIUMHCS.

Bk/TtoueHre B YPOK UTPOBBIX TIPOLIEAYP /1S TIO/Ziep>KaHusl MOTHUBAIMK 00YUarOIUXCs K TIOJTyUeHUIO 3HaHUH.

Wcrnonb30BaHMe BOCTTUTATE/IbHBIX BO3MOXXHOCTEH COoJiep>KaHHWs TeMBI uepe3 HOA6OP COOTBETCTBYIOLUX 3a/ida4 [AJid pelIeH .
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