MYHULIMNANBHOE BIOAXETHOE OBLLEOBPA3OBATEJIbHOE YYPEXOEHUE
«MENEHCKAf CPEIHAA OBLLEOBPA30BATENBHAS LLKOA»
CTAPOAYBCKOIO MYHULIUMAINBHOIO OKPYI'A BPAHCKOU OBJIACTH

«PACCMOTPEHO»
Ha 3acefjaHUU MeTOAUYECKOro coBeTa

«Menenckas COLL»
Mpotokon Ne4 ot 31.08.2023 roga

«COrMACOBAHO»

3amecTutenb AnpeKTopa MBOY
«MeneHckas COL» no YBP

Bynaes A.®. 29.08.2023 ropa

(MBOY «MENEHCKASA COLL»)

Bbinucka

U3 OCHOBHOW 0bOpa3oBaTenbHON Nporpammbl
cpeaHero obwero o6pasoBaHus

MyHUUMNanbHOro 6LoKeTHOro
obweobpazoBaTenbLHOro yupexaeHms «MeneHckas
cpepHsan o0weobpasoBaTenbHas WKonay
Crapoay6cKoro MyHULMNaNbLHOro OKpyra
BpsaHckon obnactu

«YTBEPXOEHA»

Mpukazom no MBOY «MeneHckas COLL»
N290 ot 31.08.2023 roga

MYHULIMMAJTbHOE
BIOJPKETHOE
OBLLEOBPA3OBATE/IbHOE
YYPEXKIEHWE "MESTEHCKASA
CPEAHSAA
OBLLEOBPA30OBATE/IbHAA
LIKOMA" CTAPOJIYBCKOIO
MYHULIMMAJIbBHOTO OKPYTA
BPSIHCKOW OBJTACTU

PABOYAA NPOrPAMMA

(Mpe

HTUukaTop 2015224)

YYEEHOIO NPEOMETA «XUMUA. BA30BbIA YPOBEHb»
anA CPEOHENO OBLUENO OBPA3OBAHNA

CPOK OCBOEHWA: 2 TOHA (10-11 KINACChbI)

COCTABUTE/b:
ApxaHas J1.B., yuntenb xumun.

2023



NOACHUTENbHAA 3AMUCKA

[porpamMma no XMMUM Ha YpoBHe cpeaHero obuiero obpasoBaHust paspaboTaHa Ha OCHOBE
®egepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpasosaHum B Poccuitckon defepauumny,
TpeboBaHW K pe3ynbTaTaM OCBOEHWsI hedepanbHoi 06pa3oBaTenbHOM MPOrpaMMbl CPEAHEro
obwero obpasosanua (PO COO), npeactaBneHHblx B deaepanbHOM  rOCYAAPCTBEHHOM
obpasosatenibHoM cTaHgapte COO, ¢ yyétom KoHuenuum npenogasaHus yyebHoro npegmeta
«Xumusi» B 0BpasoBaTernbHbIX opraHusaunsax Poccuickoin Gefepaumnn, peanuaytowmx OCHOBHbIE
obpasoBaTtesibHble MPOrpamMMbl, U OCHOBHbIX MOMOXeHWA «CTpaTeru pasBuTUSt BOCMUTAHUS B
Poccuiickon ®egepaunn Ha nepuog o 2025 roga» (PacnopspkeHue Mpasutensctea PO ot 29.05.
2015 N2 996 - p.).

OcHOBY NoAxodoB K paspaboTke NporpaMmbl MO XUMUK, K onpeaeneHnto obLyein ctparterum
0By4eHus, BOCMUTaHNUS 1 pa3BUTUS 0bydatoLmxcs cpeacTeammn yyebHoro npeameta «Xumus» ans
10-11 knaccoB Ha 6a30BOM YypoOBHE cOCTaBMNM KoHUenTyanbHble nonoxeuus ®FOC COO o
B3aMMOODYCIIOBIIEHHOCTU Lienen, codepxaHusi, pesynbtatoB obyyeHns 1 TpeboBaHW K YPOBHIO
NOATOTOBKY BbINYCKHUKOB.

Xummnyeckoe  obpasoBaHue,  nonyyaemoe  BbiMyCkHMKamu  obuieobpasoBaTensHOM
OpraHu3aLmm, SBNSETCS HEOTbEMEMOI YacTblo UX 06pa3oBaHHOCTW. OHO CRYXWUT 3aBepLUALOLLMM
9TanoM peanusauuy Ha COOTBETCTBYIOLLEM eMy Ha30BOM YPOBHE KMIOYEBLIX LIEHHOCTEN, NPUCYLLMX
LUeNIOCTHON CUCTEME XMMMYECKOro 0Bpa3oBaHMs. OTW LEHHOCTM KacaloTCs MO3HaHWS 3aKOHOB
np1poab!, HOPMUMPOBAHUS MUPOBO33PEHUS 1 OBLLEN KyNMbTypbl YenoBeKa, a Takke dKONOr4eck
0BOCHOBaHHOTO OTHOLLIEHMSI K CBOEMY 3[0POBbIO 1 MPUPOAHOM cpede. PeannsyeTcs XMMUMYECKoe
obpasoBaHne obyyalowmxcs Ha ypoBHe cpedHero obuiero obpas3oBaHust cpeacTBamu y4ebHoro
npeaMeTa «XuMUsi», CogepXaHne 1 NOCTPOEHWe KOTOPOro OnpeaeneHbl B MporpamMme no XMMUK C
YYETOM CMeUMpUKN HayKN XUMUK, €€ 3HAYEHUS B MO3HAHWW MPUPOAbI U B MaTepuarbHON XU3HM
obulecTBa, a Takke C Yy4€TOM OOLMX Uenen U NPUHUMNOB, XapaKTepU3YHLMX COBPEMEHHOE
COCTOsIHWE CUCTEMbI cpeaHero obLero obpasoBanus B Poccuiickon denepaunu.

XUMUS KaK SNMEeMEHT CUCTEMbl €CTECTBEHHbIX Hayk urpaet ocobyt ponb B COBPEMEHHOM
UMBMNIM3aLMK, B CO3LaHWM HOBOW Basbl MaTtepuanbHOW KynbTypbl. OHa BHOCUT CBOW BKNag B
(hOpMMPOBaHUE PaLMOHASBHOTO HAaY4YHOTO MbILLMEHMS, B CO3aH1e LeNOCTHOro npeacTaBneHns o6
OKpYXXaKoLLEeM MUpe Kak O €AWHCTBE MpUPOAbl U YenoBeka, KOTopoe (POpMUPYETCS B XUMUW Ha
OCHOBE MOHUMaHWS BELLECTBEHHOTO COCTaBa OKPYXXaOLLEro Mnpa, 0CO3HaHWS B3aMMOCBA3N MeXIY
CTPOEHMEM BELLECTB, UX CBOACTBAMM W1 BO3MOXHbIMU 061aCTAMN NPUMEHEHUS.

TeCHO B3aWMOLENCTBYS C APYrMMU €CTECTBEHHbIMM HaykaMu, XUMWUS CTana HeOTbEMIIEMOM
YacTbi0 MMPOBOW KymnbTypbl, HEOBXOAMMBIM YCIIOBMEM YCMELHOMO TPYAA M XWU3HW KaxZoro YneHa
obulectBa. CoBpeMeHHas XWMWSI Kak Hayka cO3upaTeNbHas, Kak Hayka BbICOKMX TEXHOMOrvi
HanpaeneHa Ha peleHne rnobanbHbIX NpobneM YCTOMYMBOIO pPasBUTUS YenoBevecTBa —
CbIPbEBOW, SHEPreTUYECKOW, MULLEBON, 3KONOrMYECKON BE30MacHOCTU U OXpaHbl 300POBbS.

B cootBetcTBMM C OBWMMKM LensMM U NpuHUMNamMu cpegHero obuiero obpasoBaHus
cogepxaHue npegmeta «Xumus» (10-11 knaccel, 6a30BbI YPOBEHb WU3YYEHUS) OPUEHTUPOBAHO
NPEUMYLLECTBEHHO Ha OBLLEKYNbTYPHYO MOATOTOBKY OByvalowmxcs, Heobxogumyto UM ans
BbIpaboTKM  MWUPOBO33PEHYECKUX OPUEHTUPOB, YCMELUHOMO BKIIOYEHUS B KM3Hb  COLMyMa,
NPOJOMKEHNs 06pa3oBaHNs B pasnyHbIX 06NacTsX, He CBA3aHHbIX HENOCPEACTBEHHO C XMMUEN.

Cocrasnstowmmu npegmeta «Xumus» aensotcs 6azosble Kypebl — «OpraHuyeckas Xummsi» u
«ObLwas 1 HeopraHuyeckas XMMMUs», OCHOBHbIM KOMMOHEHTOM COZEpPXaHWsi KOTOPbIX SBMSHOTCS

OCHOBbl 6a30BOM HayKku: CUCTEMA 3HAHWA MO HEOPraHUYeCKoM XUMUK (C BKMIOYEHUEM 3HAHUN U3
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obLien XumMun) U opraHmyeckon Xumun. GopmMMpoBaHWe OaHHOW CUCTEMbI 3HAHUA MPU U3YYEHUN
npegMeta obecneynBaeT BO3MOXHOCTb PACCMOTPEHUS BCEro MHOroobpasust BewecTB Ha OCHOBE
OBLLMX MOHSATUI, 3aKOHOB 1 TEOPUIA XUMUM.

CTpykTypa cogepxaHus kypcoB — «OpraHudeckast xumms» n «Ob6Lwas u HeopraHuyeckas
XMMUS» CCHOPMUPOBAHA B MporpaMme N0 XMMWW Ha OCHOBE CMCTEMHOTO MOAXOZ4a K W3YYEeHWto
yyebHoro matepuana u o6ycnoBneHa WCTOPUYECKN OOOCHOBAHHLIM Pa3BUTUEM 3HAHUA Ha
OnpedenéHHblX TEOPETUYECKMX YPOBHAX. Tak, B Kypce OpraHuyeckon Xumuu BellecTsa
paccMaTpuBalOTCA Ha YPOBHE KacCU4eckon TEOPUM CTPOEHUS OpraHNYeCKUX COEAMHEHNIA, a TaKke
Ha YPOBHE CTEPEOXMMMUYECKNX W SNEKTPOHHBIX NPEACTaBNEHN O CTPOeHWUN BelecTB. CBeaeHus 06
N3yyaemblX B Kypce BellecTBax AalTCs B PasBUTMM — OT YrNeBOAOPOAOB [0 CIOXHbIX
Buonornyeckn akTMBHbIX COEAWHEeHWA. B Kypce oOpraHM4eckom XuMuu nonyvatoT passuTHe
CpopMUPOBaHHbIE HA YPOBHE OCHOBHOMO 06LLero 0bpasoBaHWs nepBoHaYaribHble NpeacTaBneHns
0 XMMUYECKOW CBA3N, KNACCUUKALMOHHBIX NMPU3HAaKax BELLeCTB, 3aBUCKMOCTI CBOMCTB BELLECTB OT
WX CTPOEHUS, O XUMUYECKON peakLnu.

Moo HOBbIM YrnoM 3peHus B npeamete «Xumusi» 6a30BOro YpoBHSI paccMaTpuBaeTcs
W3yYeHHbIn Ha YPOBHE OCHOBHOTO 0OwWwero o6pa3oBaHUs TEOPETUYECKUM MaTepuan W
(baKTonornyeckne CBedeHUs O BELLeCTBaX M XUMUYECKOW peakuuu. Tak, B YaCTHOCTW, B Kypce
«ObLas n HeopraHWyeckas Xxumusi» 0ByvaroWMMcs NPeoCTaBNsSETCS BO3MOXHOCTb OCO3HATb
3HaYeHne NepuoaMYECKOro 3akoHa C OBLLETEOPETUYECKNX 1 METOLOMOrNYECKUX NO3NLMIA, rnybxe
MOHSATb UCTOPUYECKOE M3MEHEHWE (PYHKLMIA 3TOTO 3aKoHa — 0T 0b06LLatoLLlein A0 OBBACHSIOLLEN 1
MPOrHO3MpPYHOLLEN.

EavHas cuctema 3HaHWM O BaXHEWLUMX BeLLecTBaX, WX COCTaBe, CTPOEHMM, CBOMCTBAX M
NPUMEHEHNN, @ Takke O XUMUYECKUX PeakumsiX, UX CYLUHOCTM U 3aKOHOMEPHOCTSX MPOTEKaHMs
pononHsetcas B kypcax 10 wu 11  «knaccoB aneMeHTamu  COAEPXaHWS,  UMELUMU
KynbTYPOMOrMYECKUA M MPUKNAgHOW  XapakTep. OTW  3HaHWS  CnocoBCTBYOT  MOHUMaHMIO
B3aMMOCBS3U XMMUM C APYTUMM HAYKaMW, pacKpbIBatOT €€ posib B NMO3HABATESTbHON U MPaKTUYECKON
[eATenbHOCTY YenoBeka, CnocobCTBYIOT BOCMIUTAHWMIO YBaXeHUS K NPoLeccy TBOpYeCTBa B 0bnacty
TEOPUM UM NPAKTUYECKUX MPUIIOKEHUA XUMWUW, MOMOTaKT BbIMYCKHUKY OPUEHTUPOBATLCSH B
OBLLECTBEHHO M JIMYHOCTHO 3HAYMMbIX npobnemax, CBSA3aHHbIX C  XUMMUEW, KPUTUYECKM
OCMbICIIMBATb ~ MHOPMAaLMO W MPUMEHATb €€ AN MOMOMHEHUS  3HaHUW,  PeLLeHns
WHTENNEKTyanbHbIX W 3KCNEPUMEHTanNbHbIX UCCreaoBaTensCkux 3adad. B uenom cogepxanue
y4ebHOro npegmeta «XuUMUsS» [AHHOTO YPOBHS W3YYEHWS OPUEHTUMPOBAHO Ha (POPMUPOBAHME Y
0ByyYaloLmMXcs MMPOBO33PEHYECKON OCHOBbI AJ1 MOHUMAaHUS (UNOCOMCKUX MOEN, TakuX Kak:
MaTepuanbHoe eOMHCTBO HEOPraHUM4eckoro W OPraHMYeckoro mupa, oByCrioBMEHHOCTb CBOWCTB
BELLECTB MX COCTABOM W CTPOEHMEM, NO3HABAEMOCTb NPUPOAHBIX SIBMIEHUA NYTEM SKCNEPUMEHTA 1
PELLEeHNs NPOTMBOPEYNA MEXY HOBbIMU (hakTamm 1 TEOPETUYECKUMM NPEANOCHINIKaMMW, OCO3HaHME
POMM XUMUW B PELLEHUN KONOTUYECKMX MPpobriem, a Takke npobnem cbepexeHns aHepreTUYeCcKnx
PECYPCOB, Cbipbs, CO3AaHUS HOBbIX TEXHOMOMIA M MaTEPUAroB.

B nnaHe pelueHusi 3agay BOCMMTaHMS, PasBUTUS U coLManmaaumn obyyatolmxcs NpuHsTble
NporpaMMoi Mo XMMMM NOAXOAbl K ONPedeneHuto CodepaHus W MOCTPOeHUs npeameTa
npegycMaTpuBatoT  (POPMUPOBaHME YHUBEPCANbHBLIX YY4ebHbIX AedCTBUM, UMetowmx 6a3oBoe
3HaveHve Ans pasnuyHbIX BUOOB AEATENbHOCTU: peleHns npobnem, noucka, aHanmaa n 06paboTku
WH(opMaLmMK, HeobxoauMblx AN NpUMoOBpeTeHNs OnbiTa NPaKTUYECKOW W WUCCreaoBaTeNbCKOM
[EATENbHOCTH, 3aHNMatOLLEN BaXXHOE MECTO B NO3HAHUN XUMUMN.

B npakTuke npenofaBaHus XMMuUM Kak Ha YpoBHE OCHOBHOO obLiero obpa3oBaHns, Tak U Ha

YpOBHe cpeaHero obLiero obpa3oBaHusi, NMpW ONPeAeneHUn COLEepKaTENbHON XapaKTepUCTUKM
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uenei uW3yyeHns npegMmeTa HanpaBMEHWEM MEPBOCTENEHHOW 3HAYMMOCTWM  TPaAMLMOHHO
Npu3Haétcs  POPMUPOBAHWE OCHOB  XMMMYECKOM Hayku Kak 06rnactu  COBPEMEHHOrO
€CTEeCTBO3HAHWS, NPaKTUYECKON AeATENbHOCTM YenoBeka M Kak OJHOM0 M3 KOMMOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKOW TOYKW 3pEHUs TakoW MOAXOA K OMpedenieHuio Leneid U3yyeHus
npeamMeTa SBNSeTCs BNOHe onpaBaaHHbIM.

CornacHO OaHHOW TOYKE 3PEHWst [MaBHbIMKU LENsSIMU WU3Y4YeHus npeameTta «Xumusy Ha
6asosom yposHe (10 —11 kn.) ABnstoTCS:

e (opmupoBaHMe CUCTEMbI  XMMWYECKUX 3HAHWA KaK BaXHEWLIEW COCTaBNSOLLEN
€CTECTBEHHO-HAy4HO! KapTUHbl MUpa, B OCHOBE KOTOPOW NeXaT KYeBble MOHATMS,
(byHOAMEHTarnbHble 3aKOHbl M TEOPUWM XMUMMM, OCBOEHME $3blka HayKu, YCBOEHWE W
MOHMMaHWe  CYLHOCTM  AOCTYMHbIX O0BOOLIEHMA  MMPOBO33PEHYECKOrO  XapakTepa,
03HAKOMIIEHME C UCTOPUEN UX PA3BUTUS U CTAHOBNEHUS;

e (hOpMMpOBaHWE W pa3BUTWE NPEACTABIIEHUA O HayYHbIX METOAaX MO3HAHWS BELLECTB W
XMMWUYECKMX peakLmin, HeobXoaMMbIX ANs NPUOBPETEHNS YMEHUI OPUEHTMPOBATLCS B MUPE
BELECTB M XUMWUYECKMX SIBNEHWIA, MMEILMX MECTO B MNpUpoAe, B MNPaKTUYECKOW U
NOBCEAHEBHOW KN3HMU;

e pa3BUTHE YMEHMI U CNOCOBOB AEATENLHOCTY, CBA3AHHBIX C HAbNAEHNEM N 0ObACHEHNEM
XMMWUYECKOTO  KCMepuMeHTa, cobntogeHneMm npasun  GesonacHoro obpalyeHns ¢
BELLeCTBaMM.

Hapsgy ¢ aTum, copepxaTtenbHas XapakTepucTuka Lenei u 3afad uMsyvyeHns npeameta B
nporpaMme Mo XMMUM YTOYHEHA U CKOPPEKTMPOBAHa B COOTBETCTBUM C HOBbIMW MpUOpUTETaMU B
cucteme cpeaHero obuiero obpasoBaHus. CerogHst B npenogaBaHun Xumun B GOMbLLEH CTeneHu
0THAETCA NpeanoYTeHne NPaKTUYECKOM KOMMOHEHTE codepaHus 0By4YeHusl, OpUEHTUPOBAHHOM Ha
NOArOTOBKY BbIMyCKHIKa 06LLe0bpa3oBaTenbHON OpraHM3aummn, Bnagetowero He Habopom 3HaHWA,
a (hYHKLMOHANbHON rPaMOTHOCTbIO, TO €CTb CNOCOBaMM U YMEHWUSIMI aKTUBHOIO NOMYYEHNS 3HAHWN
N NPUMEHEHUS UX B PeanbHOM XWU3HW ANS PELLEHUS NPaKTUYECKNX 3adau.

B cBSi3K C 3TUM Npu M3y4eHUn npeameTa «Xumusy JOMUHMPYHOLLEe 3HaveHue npuobpeTatoT
Takue Lenu 1 3agauu, Kak:

afanTaumus obyyarowmxcs K ycrnoBusaM AWHaMWYHO pPa3BMBAOLLErOCS MUpa, (hOpMUpOBaHUE
WHTENNEKTyanbHO  PasBUTOM  JIMYHOCTW, TOTOBOM K Camoobpa3oBaHWio, COTPYOHUYECTBY,
CaMOCTOATENIbHOMY MPUHATAIO FPaMOTHBIX PELEHUA B KOHKPETHbIX JKM3HEHHbBIX CUTyauusx,
CBSI3aHHbIX C BELLECTBAMM U UX NPUMEHEHWEM,;

(hopmupoBaHne y 0BYYAIOLLMXCA KMOYEBLIX HABLIKOB (KMHOYEBLIX KOMNETEHLMM), UMEHOLLMX
YHMBEPCANbHOE 3HAYEHWE AN PasnuyHbIX BWOOB AEATENbHOCTU: peleHus npobnem, moucka,
aHanusa 1 0bpaboTkn MHMopMaLmMM, HeobxoauMbIX ANs NPUOOPETEHNs OMbiTa AESTENLHOCTH,
KOTOpasi 3aHWMaeT BaXHOE MECTO B MO3HAHMM XUMUM, a TaKKe AN OLEHKM C NO3ULui
aKonornyeckorn 6e3onacHOCTY XxapakTepa BAMSIHNS BELLECTB U XMMUYECKMX NPOLIECCOB HA OpraH13aMm
YernoBeka ¥ NPUPOAHYI0 cpeay;

pasBuTWEe MO3HABATENbHbIX MHTEPECOB, WHTENMEKTYarnbHbIX W TBOPYECKUX CMOCOGHOCTEN
obyyaroLmxcs: CnocobHOCTM CamoCTOATeNbHO NpuoOpeTaTb HOBbIE 3HAHWS MO XUMWKM B
COOTBETCTBUN C XM3HEHHBIMU NOTPEOHOCTAMM, MCMONMBb30BaTb COBPEMEHHbIE MH(OPMALMOHHbIE
TEXHONOMU [N Noucka W aHanu3a y4ebHON WM HayyYHO-MOMNYNSPHON MHAOPMALMM XUMUYECKOTO
COAepXaHus;



(hopMMpoBaHME U pasBuTHe Y 0ByYaKoWMXCH acCoUMaTUBHOMO W NOTMYECKOrO MbILUNEHMS,
HabnogaTenbHOCTH, COBPaHHOCTY, akKypaTHOCTH, KOTOPble 0COBEHHO HeOBXOAMMbI, B YaCTHOCTH,
npv NNaHUPOBaHUK N NPOBEAEHNUN XMMUYECKOTO IKCTIEPUMEHTA;

BOCMUTaHME y 06y4YaoLwmMxca YyOexXaEHHOCTY B 'YMaHUCTYECKON HANPaBNEHHOCTU XUMIUK, €€
BaXHOA poONMM B peleHun rnobanbHbix npobneMm  pauuoHamnbHOr0  NPUPOAONONb30BaHNS,
NOMNONMHEHMS 3HEPreTUYECKUX PECYpPCOB U COXPaHEHWs MPUPOAHOMO PaBHOBECUS, OCO3HAHMS
HeobXxoauMoCTH GEepexHOr0 OTHOLLEHUS! K MPUPO4E M CBOEMY 3[0POBbIO, @ Takke npuobpeTeHns
OnblTa UCMONb30BaHWS MOMYYEHHbIX 3HAHWWA NS MNPUHATAS TPAMOTHBLIX PELLEHWA B CUTyaUumsX,
CBSI3aHHbIX C XUMUYECKUMU ABIIEHUAMM.

B yyebHOM nnaHe cpegHero obuiero obpa3oBaHus npeameT «Xumusiy 6a30BOro YpoBHS
BXOAWT B COCTaB NpeaMETHOI 06nacTi « ECTECTBEHHO-HayYHbIE NPEAMETbIY.

Obuiee 4ncno YacoB, OTBEAEHHBbIX ANS U3YYEHUS XMMWW, Ha 6A30BOM YPOBHE CPEAHEro
obuero obpasoBaHus, coctasnseT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hegenw), B 11 knacce
— 34 yaca (1 yac B HeZent).



COAEPXAHUE OBYYEHUA
10 KNACC
OPrAHUYECKAA XUMUA

TeopeTnyeckne OCHOBbI OpraHU4eCKOu XMMnK

[lpeoMeT opraHMYeckon XWMUKM: €€ BO3HWKHOBEHWE, PasBUTWE W 3HAYEHWEe B MOMNyYeHWw
HOBbIX BELLECTB W MaTepunanoB. Teopus CTPOEHMS opraHnyeckux coeanHennn A. M. bytneposa, eé
OCHOBHble NonoxeHus. CTPyKTypHble HOpPMYIbl OpraHNYeckux BewlecTs. [OMONOrus, U3oMepus.
XUMmMYeckas CBA3b B OPraHNYECKUX COEANHEHUSX — OAMHAPHBIE W KpaTHbIE CBA3MW.

[pencraBneHne 0 KnaccuuKaLmm OpraHWYeckux BeLlecTB. HoMeHKnaTypa OopraHu4eckux
COEAMHEHUI (cucTemMaTnyeckas) v TpuBMarbHble Ha3BaHUS BaXHEWLUMX NpeaCcTaBuUTeNen Knaccos
OpraH14ecknx BeLLecTs.

OKCNepuMeHTanbHble MEeTOAbl W3Y4YeHUs BELeCTB WM UX MpeBpalleHun: O3HaKOMIEeHWe C
obpasuamn opraHuyeckux BeLLeCTB WM maTepuarnamum Ha UX OCHOBE, MOLENMPOBaHWE MOMeEKyI
OpraHu4ecknx BeLlecTs, HabMOLEHWE M OMUCaHNE LEMOHCTPALMOHHBIX OMbITOB N0 NPeBpaLLeHuto
OpraHn4ecknx BELLECTB NpK HarpeBaHuu (Nnasnexne, obyrnnsaHue 1 ropexue).

Yrnesogopoabl

AnkaHbl: COCTaB W CTPOEHWe, romonornyeckuin psg. MetaH u aTaH — npocTenwue
NPeLCcTaBnUTENN arnkaHoB: (PU3NYECKME U XUMUYECKE CBOWCTBA (PeaKLmn 3aMeLLEHNs 1 TOpeHus),
HaXOXJeHue B MpUpoAe, NosTy4yeHne 1 NPpUMEHEHKe.

AnKeHbl: COCTaB U CTPOEHME, TOMOSIOrMYECKU Pag. OTUIEH W MPONWUIIEH — MpOCTenne
NPescTaBuUTENN  ankeHoB: (DU3NYECKMEe M XMMUYECKMEe CBOWCTBA (peakuuu TruapupoBaHus,
ranoreHnpoBaHus, ruapaTaumm, OKUCNEHUs U NONIMMEPKU3aLm), NOSTy4eHne 1 NPUMEHEHME.

AnkagueHol: 6ytagueH-1,3 n MetunbyTtagmeH-1,3: CTPOeHWE, BaXHEMLLME XUMUYECKME
CBOWCTBA (peakuyus nonumepusaunn). MonyvyeHne CUHTETUYECKOTO KayyyKa 1 pe3uHbl.

AnKuHbI: COCTaB U OCODEHHOCTU CTPOEHMUS, FOMOSTOTUYECKUA psif. AUETUNIEH — NPOCTEMLLNIA
npeacTaBuTENb ankMHOB: COCTaB, CTPOEHME, (DU3MYECKME W XUMUYECKMe CBOMCTBA (peakuuu
MMOPUPOBAHUS, ranoreHMpoBaHus, rmapatauuu, ropeHnst), NosTyYeHne u NPUMEHeHE.

ApeHbl. BeHson: coctaB, CTpOeHue, (U3MYECKME M XUMWUYECKMe CBOWCTBA (peakuuu
ranioreHMpoBaHUS W HWUTPOBAHMA), MOMyYeHWe W NpUMeHeHue. Tomyon: cocmas, CMPOEHUe,
usudyecKkue U Xumu4yeckue cgolicmea (peakyuu 2ano2eHupo8aHus U HUMPOBaHUs), nomy4YeHue u
npumeHeHue.  TOKCMYHOCTb  apeHoB. [eHeTWdeckas  CBA3b  MexZy  YrieBO4oOpOAamu,
NpMHagnNexaLMmMy K pasrimiyHbIM Kraccam.

[pUpOAHbIE WUCTOYHMKW YrneBoaoponoB. [MpUpOAHbIA ra3 W MOMyTHble HEMTAHbIe rasbl.
HedhTb 1 €€ npoucxoxaeHne. Cnocobbl nepepaboTkm HeTU: NEPEroHKa, KPEKMHT (TEPMUYECKMA,
KaTanutudeckuin), nuponua. MpoayKTbl nepepaboTkm Hed T, MX NPUMEHEHME B MPOMBILLNEHHOCTN 1
B ObITy. KaMeHHbIN yronb 1 NpoayKThl ero nepepaboTku.

OKCMepUMeHTasbHble MeTofdbl M3YYeHWst BELLEeCTB U WX MNpeBpaLleHuin: O3HaKOMIEHWe ¢
obpasuamu nnactmacc, KayvyykoB M pesuHbl, konnekumn «Hedtb» u «Yronb», MOAenMpoBaHue
MOSIEKYN YrNeBOAOPOAO0B W rafioreHoNPOoU3BOAHbIX, MPOBEAEHINE NPAKTUYECKON PaBOoTbl: NOMNyYeHne
9TWUIEHa 1 U3y4YeHne ero CBOUCTB.

PacuyéTHble 3agaun.




BbluncneHns no ypaBHEHWIO XMMUYECKON peakumumn (Macchl, 06bEMa, KONn4ecTBa UCXOAHOI0
BELLEeCTBA UM NPOLYKTa peakLMm Mo U3BECTHbIM Macce, 0BbEMY, KONUYECTBY OLHOTO U3 UCXOLHbIX
BELLECTB UM NPOAYKTOB peakLmm).

Kucnopopacoaepxaiime opraHuyeckue coeguHeHus

[penencHble ofHOATOMHble CnUpTbl. MeTaHom W aTaHON: CTpOeHWe, u3nNYeckne |
XMMWUYECKME CBOWACTBA (peakumn C aKTUBHLIMK MeTarnamy, ranoreHoBOAOPOAAMU, TOPEHME),
npumeHeHne. BooopoaHble CBA3W Mexay Monekynamm cnupTos. [lencTBue MeTaHoma v 3TaHona Ha
OpraHu3M YenoBseka.

MHOroaTOMHbIE CUPTBI. ITUNEHIMMKONb W TAULEPUH: CTPOEHUE, (IU3NYECKME N XUMUYECKME
CBOWCTBA (B3aWMOLENCTBME CO  LIEMOYHbIMKW  MeTanfiamu, KavyeCTBEHHas peakuuss Ha
MHOrOaTOMHble  CrupThbl). [leidCTBME Ha oOpraHuam 4eroseka. [lpuMeHeHWe rnuuepuHa K
STUNEHTTIMKONS.

deHon: CTpoeHWe Mornekynbl, PU3NYecKkne 1 XMMUYECKe CBOMCTBA. TOKCUYHOCTb (heHona.
[MpumeHeHne deHona.

Anbgerngbl M kemodbl. opmanbaerns, auetanbaerug: CTPoeHue,  (usnyeckue U
XMMWYECKMEe CBOMCTBA (peaKkuMM OKUCIIEHUS W BOCCTAHOBMEHWS, KAaYeCTBEHHblE peakuuu),
NOnyYeHne 1 NpUMeHeHKe.

OZHOOCHOBHblE npefesbHble kapboHoBble KMCMOTbl. MypaBbiHAs ¥ YKCYCHast KUCMOTI:
CTPOEHMe, (hU3NYECKMe N XMMWUYECKIE CBOWCTBA (CBOMCTBA, OOLMe ANs Krnacca KUCIOT, peakums
aTepudukaummn), nonydeHme u  npumeHeHne. CTeapuHOBas W OfIEMHOBAA  KUCMOTbl  Kak
NpeacTaBUTENM BbICLIMX KapBOHOBbLIX KMCMOT. Mbifa Kak COnM BbICLIMX KapBOHOBbIX KUCMOT, WX
MOMKOLLiee AENCTBUE.

CnoxHble 3dmpbl Kak npon3BoaHble KapOOHOBbIX KUCMOT. MAPONMU3 CROXHLIX 3MPOB.
YKupbl. ['vaponus xupos. MNprmeHeHne xupoB. bruonornyeckas porb XUpos.

YrneBogpl: COCTaB, Kraccugukaums yrnesogos (MOHO-, Au- W nonucaxapugbl). [nokosa —
NPOCTENLIMIN MOHOCaxapua: OCODEHHOCTM CTPOEHWSt MOMeKymnbl, (PU3NYeckne u XUMUYECKUe
cBoWwcTBa (B3aumopencTaue ¢ rugpokeugom megu(ll), okmcneHme ammmayHbiM pacTBOPOM OKcuAaa
cepebpa(l), BoccTaHOBREHWE, OpOXEHWE TMIOKO3bl), HAXOXOEHWe B NpUpode, NPUMEHEHME,
Buonornyeckas posb. PoTocuHTE3. PPyKTO3a KaK M30OMEP IMIHOKO3bI.

Kpaxman v uennionosa kak npupogHble nonuMepsl. CTpoeHWe kpaxmana W Lennonosbl.
dunsnyeckme N XMMMYECKMe CBOMCTBA Kpaxmana (rMaponus, KayecTBeHHas peakLms ¢ nogoMm).

OKCNepuUMeHTanbHble MeTofbl W3y4YeHUs BeWecTB W WX MpPEeBpaLleHun: npoBefeHwe,
HabstoeHe 1 OnNMCaHne AEMOHCTPALMOHHBIX OMbITOB: FOPEHUE CUPTOB, KAYECTBEHHbIE pPeaKLum
OJHOATOMHbIX CNMPTOB  (OKMCTeHWe 3aTtaHona okcugom  meau(ll)), MHOroaTOMHbIX CrMpTOB
(B3aumopencTene rnuuepuHa ¢ rugpokenaom Mmeau(ll)), anbgervpoB (OKMCHEHWE aMMUayHbIM
pacTBopoM okcuaa cepebpa(l) n rmopokemgom meau(ll), B3aumogencTeme kpaxmana ¢ MOAOM),
NPOBEAEHME NpaKTUYeCKoil paboTbl: CBOMCTBA PACTBOPA YKCYCHOM KUCMOTHI.

PacuyéTHble 3agaun.

Bbl4nCneHns no ypaBHEHMIO XMMWUYECKON peakLmm (Macchl, 06bEeMa, KOnM4YecTBa UCXOLHOr0
BeLLEeCTBa UM NPOYKTa peakLmm no U3BECTHbIM Macce, 06bEMY, KOTMYECTBY OLHOIO U3 UCXOAHbBIX
BELLECTB WM NPOAYKTOB peakLum).

AsoTcoaepxallme opraHuyeckue CoeayHeHus.

AMWHOKMUCNOTBI KaK am(pOTepHbIE OpraHnveckue coeauHeHus. dusnyeckne U XMMUYeckue
CBOWCTBA aMUHOKICNOT (Ha NpuMepe rnuuuHa). bruonornyeckoe 3HayeHne aMuHOKUCAOT. MenTugbl.



Benkn kak npupomHble BbICOKOMONEKYNAPHbIE COeauHeHus. [lepBuUYHas, BTOPUYHAs W
TpeTMyHas CTpyktypa 6enkoB. Xumuyeckne cBOMCTBA OEnKoB: ruaponus, [eHatypaums,
KayeCTBEHHblE peakunn Ha benku.

OKCNepuMeHTanbHble METOdbl M3YYeHWst BEWeCTB W WX MNpeBpalleHun: HabnioaeHue W
OnMCaH1e LEMOHCTPALMOHHbIX OMbITOB: AeHaTypaums BenkoB Npy HarpeBaHum, LBETHbIE peakLumm
Bernkos.

BbicokomonekynsipHbie coeAuHeHus

OCHOBHble MOHATUS XUMWUM  BbICOKOMOSEKYMAPHBIX COEAWHEHWA: MOHOMEpP, MOUMED,
CTPYKTYPHOE 3BEHO, CTENEHb NOMMMEPU3ALIMM, CPEAHSAS MOneKynspHas macca. OCHOBHbIE METOpbI
CMHTE3a BbICOKOMOIEKYNSAPHbIX COEAUHEHUI — NOUMEPU3ALMS 1 NMOMMKOHAEHCALMS.

OKCnepuUMeHTanbHble MEeTOAbl W3Y4YeHUs BELLeCTB WM UX MPEeBpaLLeHUn: O3HaKOMMeHWe C
obpasLamm NpUpoaHbIX U UCKYCCTBEHHbIX BOIIOKOH, NacTMacc, Kay4yKoB.

MexnpeameTHblEe CBA3MN.

Peanusauus MexnpeaMeTHbIX CBS3eil Npu wu3yyeHuu opraHudeckoid xumum B 10 knacce
OCYLLECTBNAETCS Yepes UCMonb30BaHNe Kak OBLLMX eCTECTBEHHO-HaYYHbIX NMOHATUN, TaK U NOHATUNR,
ABMAIOLLMXCH CUCTEMHBIMU 119 OTAESbHbIX NPEAMETOB eCTECTBEHHO-HAYYHOTO LMKNa.

ObLine ecTeCTBEHHO-HaYYHbIE MOHATUS: SBMIEHWE, HAYYHbIA (DAKT, rMnoTesa, 3aKoH, Teopus,
aHanu3, CUHTE3, Knaccudukaums, nepuoguyHoCTb, HabMAeHWe, W3MEPEHWE, SKCMEPUMEHT,
MOZENVPOBaHWe.

dunsnka: mMaTepusi, dHEPrMs, Macca, aToM, 3MEKTPOH, MOMeKyna, SHepreTu4yecknin ypoBeHb,
BELLECTBO, TN, 06bEM, arperatHoe COCTOSIHME BELLECTBA, (PU3NYECKNE BENMYUHBI U eONHNLBI NX
N3MepeHus.

Buonorus: kneTka, opraHuam, 6uocdepa, obMeH BeLLECTB B OpraHuM3Me, (POTOCMHTES,
Buonornyeckn akTuBHbIE BellecTsa (bernku, yrneBoabl, Xupbl, PepMeHThI).

[eorpadpmsi; MHepansl, FOpHbIe NOPOAb!, NONE3HbIE UCKONAEMbIE, TOMIUBO, PECYPCHI.

TexHonorms: nuweBble NPOAYKTbl, OCHOBbLI PaLMOHANBHOMO MUTaHUS, MOKLIME CPeAcTBa,
INeKapCTBEHHbIE W KOCMETUYecKue npenapatbl, MaTepuanbl U3 UCKYCCTBEHHBIX W CUHTETUYECKMX
BOJOKOH.

11 KNACC
OBLLUAA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckme 0CHOBbI XMMUU

XUMmYeckun — anemeHT. ATom. fAgpo atoma, U30TOMbl.  OMNEKTPOHHas — obosouka.
OHepreTUyeckne ypoBHW, NOAYPOBHWU. ATOMHble opbutanu, s-, p-, d- anemeHTbl. OcobeHHoCTH
pacnpeaeneHns aNeKTPOHOB no opbuTansm B aTtoMax 3fIeMEHTOB MepBbIX YETbIPEX NEpPUOLOB.
ONeKTPOHHas KOHMrypaLms aToMOoB.

Mepuoamyeckun 3akoH U [lepuogmyeckast cucTeMa Xummyeckux anementos [. .
MeHngeneesa. CBs3b Nepuoanyeckoro 3akoHa v Meproamnyeckoin CUCTEMbI XUMUYECKUX SEMEHTOB
O. . MeHgeneeBa C COBPEMEHHOW TeOpWeil CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTU W3MEHEHMS
CBOMCTB XUMMYECKNX SNEMEHTOB 1 0OpasyeMbIX UMK NPOCTbIX U CIIOXHBIX BELLECTB NO rpynnam u
nepuogam. 3Ha4yeHne NeproanyecKoro 3akoHa B pa3BUTUM HaYKH.

CtpoeHne BellecTBa. XMMMYECKas CBA3b. Buabl XMMUYECKOW CBA3K  (KOBaneHTHas
HenonsipHasl W MonspHas, WOHHas, MeTannuyeckas). MexaHuambl 0Bpa3oBaHWSt KOBArEHTHOW



XMMUYECKON CBA3N (0OMEHHBIM M [OOHOPHO-aKLEenToOpHbI). BogopogHas cBA3b. BaneHTHOCT.
InekTpooTpuuatenbHocTb. CteneHb OkMCneHst. VIoHbI: KaTUOHbI U @HWOHI.

BelectBa MONeKynspHOro M HEMONEKYNSAPHOro CTPOEHMs. 3akOH MOCTOSIHCTBA COCTaBa
BEleCcTBa. TWMbl KPUCTANIMYECKUX PELIETOK. 3aBMCUMOCTb CBOWMCTBA BELECTB OT Tuna
KPUCTASIIMYECKON PELLIETKN.

[ToHATME O OMCnepcHbIX cuctemax. MCTMHHbIe 1 konnowaHble pacteopbl. Maccosas pons
BeLLeCcTBa B pacTBope.

Knaccudmkauma HeopraHuyeckux coefuHeHwd. HomeHknaTtypa HeopraHuM4eckux BeLLecTB.
['eHeTNYeckas CBA3b HEOPraHMYECKNX BELLECTB, MPUHAANEXaLLMX K pasnuyHbIM Knaccam.

Xumnyeckass peakuust. Knaccuukaums XMMUYECKUX peakunid B HeOpraHM4yeckon U
OpraHn4eckon XMMuW. 3aKOH COXPaHEHWs MacChbl BELLECTB, 3aKOH COXpaHEHUs U MpeBpaLleHuns
SHepruu Npu XMMUYECKNX peakLmsXx.

CKOpOCTb peakuun, e€ 3aBUCUMOCTb OT pasnuyHbix akTopoB. ObpaTuMble peakLuu.
Xummnyeckoe pasHoBecue. DakTopbl, BNUAKLLME HA COCTOSHUE XUMUYECKOTO paBHOBeCUs. [puHLMN
Ne Warenee.

anekTponutuieckas auccounaumns. CunbHble M cnabole anektponutbl. Cpepa BOAHbLIX
PacTBOPOB BELLECTB: KuCMas, HeMTpanbHas, LWenoyHas.

OKMUCNNUTENBHO-BOCCTAHOBUTESbHbBIE PeaKLuu.

OKCMepUMeHTasbHble METOAbl W3Y4YEeHUS BELECTB W WX MNpeBpaLleHun: [eMOHCTpauus
Tabnuy, «Mepuogmyeckas cuctema xumudeckux anemeHtoB [l. W. MeHgeneesa», u3ydveHue
MOZENen KpUCTamnMYeCcKMX pELIETOK, HabriogeHne W onucaHue OEMOHCTPAUMOHHBIX 1
nabopaTopHbIX OMbITOB (pasroXeHe NepokcMaa BOAOPOAA B MPUCYTCTBWW  KaTanusaTopa,
onpefeneHve cpedbl PacTBOPOB BELLECTB C MOMOLLbI YHWBEPCANbHOrO MHAMKATOpa, peakuum
WOHHOrO oBMmeHa), NpoBedeHMe NpaKTU4eckon paboTbl «BrusHue pasnuyHbiX (aKTOPOB Ha
CKOPOCTb XMMUYECKOW peakLumy.

PacyéTHble 3aaayn.

PacuéTbl Nno ypaBHEHUAM XUMWUYECKUX peakuwid, B TOM YuCne TEPMOXUMMUYECKUE PaCYETHI,
PacyeThbl C UCMONb30BAHUEM MOHSATUS «MAcCoBas JONS BeLlecTsay.

HeopraHuyeckas xumus

Hewmetannbl. [onoxeHne HemeTtannos B [leprognyeckon cucTeme XMMUYECKUX anemeHToB [,
. MeHpeneeBa M 0COBEHHOCTW CTpOeHWs aTomMoB. ®uanyeckue CBOMCTBA HEMETANNOB.
AnnoTtponus HemeTannoB (Ha NpUMepe Kucnopoaa, cepbl, hocdopa 1 yrnepoaa).

XUMUYECKME CBOWCTBA BaXHEMLUMX HEMETansoB (ranoreHoB, cepbl, as3oTa, hocdopa,
yrnepoga u KpeMHWs) M UX COEAMHEHWUN (OKCMOOB, KUCMOPOLCOAEPXKALMX KUCIOT, BOLOPOAHbIX
COELVHEHUN).

[TpUMEHeHVe BaXXHENLLIMX HEMETASIOB U UX COEANHEHN.

MeTannbl. NonoxeHne meTannos B [lepnognyeckon cucteme xummudeckux anementos . U.
MeHngeneesa. OcCOBEHHOCTM CTPOEHWUSI 3NEKTPOHHbIX obonovek atomoB Metannos. Obuwme
(hmsnyeckne cBoucTBa MeTannoB. Cnnasbl METANIOB. ONEKTPOXUMUYECKUA PSS HaNPSKEHWi
MeTarnmnos.

XUMWYECKME CBOWCTBA BaXXHENLMX METANNOB (HAaTPUIA, Kanui, KanbLyid, MarHii, antoMUHNRA,
LIMHK, XPOM, Xenes0, Mefb) 1 NX COEANHEHUI.

O6wwme cnocobbl nonyyeHns MeTannos. MNpUMeHeHe MeTasnnoB B BbITy 1 TEXHUKE.

OKCnepuMeHTasbHble METOMb! U3YYEeHUS BELLECTB W UX MPEBPALLEHUA: U3yYEHNE KOMMEKLMN
«MeTannbl W cnnaebl», 00paslyoB HEMETAnnoB, peLeHe 3KCMepUMEHTanbHbIX 3agay,

HabmnogeHNe W ONUCAHME [EMOHCTPAUMOHHBLIX M NabopaTopHbIX OMbITOB (B3aMMOZENCTBME
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rMopokcuaa anMUHUA C pacTBOpaMy KWCIOT U LLeNovei, Ka4eCTBEHHbIE Peakumn Ha KaTWOHbI
MeTansos).

PacuyéTHble 3agaun.

PacuéTbl Macchl Belectsa unn o6 bEMa ra3oB Mo M3BECTHOMY KONMYECTBY BELLECTBA, Macce
nn 06BEMY OLHOTO M3 Y4aCTBYIOWMX B peakLuu BeLLecTB, pacyéTbl Macchl (06bEMa, KonuyecTea
BELLECTBA) NPOAYKTOB PeaKLmm, eCrim O4HO U3 BELLECTB UMEET NPUMECH.

XuMus U XuU3Hb

Ponb xumun B 0BECNEYEHUN IKOMOTUYECKON, SHEPreTUYeckon M nuLieBoi BesonacHoCTH,
pasBUTUM MeauLMHLI. MTOHATME O HayYHbIX MeToZ4ax NO3HaAHWS BELLECTB U XMMUYECKNX PeaKLMN.

MpeactaBnenns 06 06LWMX HayYHbIX NPUHLMNAX NPOMBILIEHHOO NOMYYEHUS BaXHEMLIMNX
BELLECTB.

UenoBek B Mupe BELLECTB M MaTepuasnioB: BaXHeWWWe CTPOUTENbHble MaTtepuarnsl,
KOHCTPYKUMOHHbIE MaTepuanbl, Kpacku, CTEKro, Kepamuka, marepuarnbl AN SNeKTPOHWKW,
HaHOMaTepwuarbl, OpraH1yeckue N MUHeparbHble yaobpeHus.

XUMUS M 300pOBbE YenoBeka: MpaBuiia MCMONb30BaHUA NeKapCTBEHHbLIX MpenapaTtos,
npaeuna 6e30nacHoOro MCNosb30BaHUs NpenapaTos BbITOBOM XMMWUW B NMOBCEAHEBHOM XU3HM.

MexnpeameTHble CBA3M.

Peanusauus MexnpeaMeTHbIX CBA3eN Npu n3yyeHuy obLiein n HeopraHmyeckon xumim B 11
Knacce OCyLLeCTBNSETCA Yepe3 MCMONb30BaHMe Kak OBLLUMX eCTECTBEHHO-HAYYHbIX MOHATUN, Tak W
MOHATUN, SBNSIOLLMXCA CUCTEMHBIMU 119 OTAEMNbHbIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LMKNa.

ObLime ecTeCTBEHHO-HAY4Hble MOHATWS: Hay4HbIA (HaKT, rMNOTe3a, 3aKOH, TeOpus, aHanms,
CUHTE3, Knaccuukaumus, nepuoanyHOCTb, HabmogeHWe, OKCMEPUMEHT,  MOLENMPOBaHWe,
N3MepeHue, SBnexue.

duanka: martepus, 3HEprus, Mmacca, aTtoM, 3MEeKTPOH, MPOTOH, HEWTPOH, WOH, K30TOM,
PaaMoaKTUBHOCTb, MOMeEKyra, dHEPreTUYecKUii YpoBEHb, BELLECTBO, Teno, 06bEM, arperaTHoe
COCTOSIHWE BeLLeCTBa, (hU3NYECKME BENNYMHBI U €QNHULBI X U3MEPEHNS, CKOPOCTb.

Buonorus: kneTka, opraHusm, akocuctema, buocdepa, Makpo- U MUKPOSNEMEHTbI, BUTaMUHBI,
0BMEH BeLLEeCTB B OpraHu3me.

['eorpacous: MUHeparbl, FopHble Mopoabl, MONe3Hble UCKoNaeMble, TONMUBO, PECYPCHI.

TexHonorns: XuMuYyeckass MPOMbILLIIEHHOCTb, MeTannyprusd, NPOW3BOLCTBO CTPOUTENbHbIX
MaTepuanos, CenbCKOX03ACTBEHHOE  NPOW3BOACTBO, nuLieBas NPOMBbILLIIEHHOCTb,
(hapmaLieBTMYECKas NPOMbILLNEHHOCTb, MPOU3BOACTBO KOCMETUYECKIX NpenapaTos, NPOU3BOACTBO
KOHCTPYKLIMOHHbIX MaTepunanos, 3MeKTPOHHAsA NPOMbILLIIEHHOCTb, HAHOTEXHOOMUN.
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NNAHWPYEMbIE PE3YNIbTATbI OCBOEHWA MPOrPAMMBI O XMW HA BA3OBOM
YPOBHE CPE[HEIO OBLUETO ObPA3OBAHUA

NIMYHOCTHBIE PE3YJIbTATDI

O®rOC COO ycraHaBnuBaeT TpebOBaHMA K peaynbTaTaM OCBOEHUS 06y4atoLmMmmcs
nporpamm cpeaHero obuiero obpa3oBaHust (MYHOCTHLIM, MeTanpeaMETHbIM U NPEaMETHbLIM).
Hay4HOo-MeTOoAMYECKON OCHOBOW Ans pa3paboTky niaHUpyeMbIX pe3ynbTaToB OCBOEHWS MporpaMm
cpeaHero obuero 0bpa3oBaH1s SBNSETCSA CUCTEMHO-AEATENbHOCTHBIN NOAXOA.

B COOTBETCTBUM C CUCTEMHO-OEATENbHOCTHBIM MOAXOAOM B CTPYKTYPE NUYHOCTHbIX
pe3ynbTaToB OCBOEHUS NpeaMeTa «Xummus» Ha ypoBHe cpeaHero obuiero obpa3oBaHis BblAeneHb!
cnegytoLme coCcTaBnsioLLme:

0CO3HaHMe 0OYyYalLMMNCA POCCUICKON TPaXOAHCKOM WOEHTUYHOCTU — TOTOBHOCTM K
CaMOpas3B1TUI, CAMOCTOSTENBHOCTY M CaMOOMNPEAENEHNIO;

Hanuune MOTMBALMM K 0BYYEHMIO;

LieneHanpaBneHHoe pa3BUTUE BHYTPEHHWX YOEXKOEHUA NUYHOCTM Ha OCHOBE KMHOYEBbIX
LlEHHOCTEN W MCTOPUYECKMX TpaamLmin 6a30BO HaYKK XUMUMK;

FOTOBHOCTb U CMOCOBHOCTb 06Yy4aloLMXC PYKOBOACTBOBATLCA B CBOEW AEATENbHOCTY
LEHHOCTHO-CMbICIIOBbIMI ~ YCTAHOBKaMK,  MPUCYLLMMM  LIENOCTHOM  CUCTEME  XMMUYECKOro
06pa3oBaHus;

Hanu4uMe NPaBOCO3HAHUS KOSOTMYECKON KyNbTYpbl U CMOCOOHOCTH CTaBWUTL LIENW U CTPOUTb
KU3HEHHbIE NMNaHbl.

JINYHOCTHbIE pesynbTaTbl OCBOEHUS NpeaMeTa «XMMUs» AOCTUrAKTCS B eAUHCTBE Y4eBHOM
BOCMUTATENbHON [EATENbHOCTU B COOTBETCTBUAW C  TYMAHUCTUYECKUMMU, COLMOKYNbTYPHBLIMM,
LYXOBHO-HPABCTBEHHbIMI  LIEHHOCTSMU M MAeanamMu POCCUMMCKOMO  rpaxgaHckoro obLlecTsa,
NPUHATbIMM B 0OLLECTBE HOPMaMM W NpaBunamy NOBEAEHMs, CrnocobCTBYOWMMM Npoueccam
CaMOMO3HaHUs, CamopasBMTUS U HPABCTBEHHOMO CTAHOBMEHWS NIMYHOCTM 0ByYatoLLMXCS.

[InyHOCTHbIE pe3ynbTaTbl OCBOEHWSI mpeameTa «XUMWs» OTpaXalT CEHOPMUPOBAHHOCTb
OnbITa NO3HaBaTENBHOM M NMPAKTUYECKON AEATENBHOCTM 00YYaloLLMXCSA N0 peanu3aLmm NPUHATLIX B
obLyecTBe LEHHOCTEN, B TOM YMCIIE B YaCTH:

1) rpaXpaHCKoOro BOCNMTAHUS:

OCO3HaHWs1 0BYYaKOLMMNCA CBOMX KOHCTUTYLIMOHHBLIX NpaB W 00S13aHHOCTEN, YBaXEHUS K
3aKOHY W NPaBONoOPSAKY;

NPeaCcTaBNeHns O COUManbHbIX HOPMax W npaBunax MEXUYHOCTHbIX OTHOLLEHWA B
KONNEKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOM AESATENbHOCTM MPW CO3A4aHWW Y4ebHbIX MPOEKTOB,
peLLeHnn y4ebHbIX 1 No3HaBaTENbHbIX 3a4aY, BbIMOMHEHUM XUMUYECKNX 3KCMEPUMEHTOB;

CNOCoBHOCTM NOHMMATL M NPUHUMATL MOTUBbI, HAMEPEHWS, NOMKY U apryMEHTbI APYIMX Npu
aHanuae pasnnyHbIX BUOOB y4ebHOI AeATeNbHOCTH;

2) naTPMOTNYECKOrO BOCMUTAHUS:

LLEHHOCTHOTO OTHOLLIEHNS K UCTOPUYECKOMY WU HAYYHOMY HACMeamMi0 OTEYECTBEHHON XUMUMK,

YBaXEHWS K NPOLEeCCy TBOpPYECTBA B 06MacT TEOPUM U NPAKTUYECKOrO NPUMEHEHUS XUMMK,
OCO3HaHWS TOro, YTO JOCTUKEHMS HAyKW eCTb pe3ynbTaT ANUTENbHbIX HABNAEHWI, KPONOTNMBBIX
aKCnepUMEHTAarbHbIX MOUCKOB, MOCTOSIHHOMO TPYAA YYEHbIX U NPAKTUKOB;

WHTEpeca ¥ No3HaBaTENbHbIX MOTMBOB B MOMYYEHWUM 1 NOCMEAYIOLWEM aHanu3e MHgopmaLmm

0 NepeoBbIX JOCTUXKEHUSIX COBPEMEHHON 0TEYECTBEHHON XUMUK;
11



3) AYXOBHO-HPaBCTBEHHOr0 BOCMMTaHUA:

HPaBCTBEHHOrO CO3HAHWS, 3TUYECKOrO NOBELEHNS;

CNOCOBHOCTM OLEHMBATL CUTYaLMK, CBA3AHHLIE C XUMUYECKUMM SBMEHWUAMW, W NPUHUMATD
OCO3HaHHbIe PELLEHNs, OPUEHTUPYSACH HA MOParbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

FOTOBHOCTU OLEHWBAaTb CBOE MOBEAEHWe W MOCTYMKM CBOWMX TOBapuWEN C MO3ULMIA
HPaBCTBEHHbIX 1 NPaBOBbIX HOPM M OCO3HAHWE NOCNELCTBUIA 3TUX NOCTYMKOB;

4) chopMrpoBaHusA KynbTypbl 300POBbLA:

NOHMMaHMA LEHHOCTE 340poBoro U 6esonacHoro obpasa  Xu3HW, HeobXxoanmoCTy
OTBETCTBEHHOTO OTHOLUEHUS K COOCTBEHHOMY (DM3MYECKOMY W MCUXUYECKOMY 340POBbIO;

cobntoaeHus npaeun 6e3onacHoro obpalleHus ¢ BellecTBamm B ObITy, MOBCEOHEBHOMN XN3HY
W B TPYOOBOW JEeATENbHOCTY;

MOHUMAHWS LIEHHOCTW NpaBuI UHAMBUOYANbHOIO M KOMNNEKTUBHOro 6e30nacHoro noBeaeHus B
CUTYaLKsIX, YTPOXKAKOLLMX 300POBBI0 U XU3HW NIOAEN;

OCO3HaHUA MOCMEACTBUA W HENPUATUS BpedHbIX NpuBblYeK (ynoTpebnenns ankorons,
HaPKOTUKOB, KypeHs);

5) TpyaoBOro BocnUTaHUA:

KOMMYHUKaTUBHON  KOMMNETEHTHOCTM B y4ebHO-MCCnenoBaTensCkon  OesATeNbHOCTH,
0BLLECTBEHHO NONE3HON, TBOPYECKOW W ApYrX BUAAX AEATENBHOCTY;

YCTAaHOBKM Ha aKTWBHOE Yy4yacTMe B peLleHUr MpaKTUYeckUX 3afad  couuarnbHoM
HanpaBfieHHOCTY (B pamKkax CBOEro Kracca, LKOSbl);

WHTEpeCa K NPaKTUYEeCKOMY U3y4eHWo NPOtheccuin pasiMyHoOro PoAa, B TOM YUCIIE HA OCHOBE
NPUMEHEHNS NPeaMETHbIX 3HaHWIA N0 XUMUMK;

YBaXeHWs K TPYZY, M04AM Tpyaa u pesynbTatam TpyL4oBOW AeATeNbHOCTY;

FOTOBHOCTM K OCO3HAHHOMY BbIGOpY MHAMBMAOYaNbHOW TpaekTopuu obpasoBaHus, OyayLiei
npodpeccun 1 peanusauu COBCTBEHHBIX XM3HEHHbIX MAAHOB C YYETOM NNYHOCTHBIX MHTEPECOB,
CNoCoBHOCTEN K XUMUK, UHTEPECOB W NOTpebHOCTeN 0bLLecTBa;

6) akonornyeckoro BOCNUTaHMA:

9KONOrMYeckn LienecoobpasHoro OTHOLIEHUS K MpUpode, Kak MCTOYHMKY CyLleCTBOBaHMS
KM3HU Ha 3emre;

NOHMMaHWA rnobanbHOro XxapakTepa 3KOSOrMYECKUX NpPobMeM, BIUSHUS 3KOHOMUYECKUX
NPOLLeCCoB Ha COCTOSHNE NPUPOSHON U COLManbHOM cpeabl;

0CO3HaHMA HEeobXOAMMOCTU MCMOSb30BAHWA LOCTMXEHWA XUMWW ONS peleHus BOMPOCOB
paLMoHanbHOMo NPMPOAONONb30BaHUS,

aKTUBHOIO HENPUATUS OENCTBUIA, MPUHOCALLMX BPeL, OKpYXatoLLe NpUpoaHON cpeae, YMeHNs
NPOrHo3unpoBaTh HebnaronpUATHbIE 3KONOTMYECKME NOCNEACTBUS NPEAnPUHUMAEMbIX LEACTBUA 1
npeoTBpaLLaTh uX;

HamMuus  PasBUTOTO  AKOMOTMYECKOrO  MbILLSIEHUS,  SKOSOrMYEeCKOM  KymnbTypbl, OMbiTa
LEATeNIbHOCTM  3KOSOrMYeCKOM  HanpaBMEHHOCTW,  YMEHWS  PYKOBOACTBOBATbCS UMW B
no3HaBaTeNbHON, KOMMYHUKATUBHOW W COLMArNbHOM NPaKTUKE, CNOCOBHOCTU M YMEHUSI aKTUBHO
NPOTUBOCTOATL MAEONOTMM XeMoobuu;

7) UEHHOCTU Hay4YHOro NO3HAHUA:

ChOpMMPOBAHHOCTU MUPOBO33PEHMS, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUS
Hayku 1 0BLLECTBEHHON NPaKTUKY,

NOHMMAaHMA CheunpUKM  XUMUM  KaK HaykW, OCO3HaHWs e€ pormv B hopMMpOBaHMM
PaLMOHaNbHOMO Hay4YHOTO MbILUMEHNS, CO34aHUM LIeNOCTHOrO NpencTaBreHns 00 OKpyKatoLlem
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MUPE KaK O eMHCTBE NPUPOAbI 1 YenoBeka, B NO3HAHUN MPUPOLHBLIX 3aKOHOMEPHOCTEN U PELLEHUM
npobnem coxpaHeHns NPUPOSHOTO PaBHOBECHS;

y6exXaEHHOCTM B OCOBOM 3HAYMMOCTM XUMWW NS COBPEMEHHOA UMBMIM3ALMM: B €€
FYMaHWUCTUYECKOM HAanpaBfEHHOCTU W BaXHOW PONM B CO3A4aHMM HOBOW 6asbl MaTtepuarnbHOM
KynbTypbl, pelweHn rnodanbHbix NpobneM yCTOMYMBOrO PasBUTUS YEOBEYECTBA — ChIPbEBOW,
SHepreTU4eCKon, NULLEBOI 1 3Komornyeckoin 6e3onacHoOCTH, B pasBUTUM MeauLmMHbl, obecneveHnm
YCNOBMWI YCNELLHOM TPyAa M SKONOTMYECKM KOMGOPTHOM KM3HW KaXaoro YneHa obLlecTsa;

€CTECTBEHHO-Hay4YHON  PaMOTHOCTU:  MOHWMAHMA  CYWHOCTM  METOZOB  MO3HaHMS,
NCNONb3yeMbIX B €CTECTBEHHbIX HaykaX, CrMoCOBHOCTM MCMOMb30BaTb NOMNyYaeMble 3HaHUS Ans
aHanu3a 1 0BbACHEHNS IBMEHWI OKPYXatOLLEro M1pa 1 MPOUCXOLALLMX B HEM M3MEHEHUN, YMEHUS
fenatb 0BOCHOBaHHbIE 3aKMKYEHNS HA OCHOBE Hay4HbIX (DAKTOB M UMEIOLWMXCH AaHHBIX C LESbio
Nony4yeHnst 4OCTOBEPHbIX BbIBOLOB;

CNOCOBHOCTM CaMOCTOSATENTbHO UCMOMb30BaTh XUMUYECKUEe 3HaHUS 4515 pelleHns npobnem B
peanbHbIX KU3HEHHBIX CUTYaLMsX;

WHTEepeca K NO3HaHWI0 1 UCCreoBaTeNbCKON AeATENbHOCTY;

FOTOBHOCTM M CMOCOBHOCTM K HEeMmpepbiBHOMY 06pasoBaHWio M caMoobpasoBaHuio, K
aKTUBHOMY MOJYYEHWIO HOBbIX 3HAHWI MO XMW B COOTBETCTBUM C KU3HEHHBIMU NOTPeOHOCTAMY;

WHTepeca k 0COBEHHOCTAM TPyAa B pa3nnyHbIX cdepax NpodeccroHanbHoN AesTENbHOCTY.

METAMPEAMETHBIE PE3YJIbTATbI

MeTanpeameTHble pesynbTaTbl OCBOEHUS y4eBHOr0 npeameTa «XMMUs» Ha YPOBHE CPEOHEro
obuiero 0bpa3oBaHMs BKMOYAIOT:

3HauMMmble [Ong  OPMUPOBaHMS MUPOBO33PEHUST  ODyYaOLMXCA  MEXAMCLUMNIMHAPHbIE
(MexnpeaMeTHble) obLleHay4Hble MOHATUS, OTPaXatOLWME LEeNOCTHOCTb HayYHOM KapTUHbl MUpa U
cneundmnky MeTogoB MO3HAHWUS, MCMONb3yeMblX B €CTECTBEHHbIX Haykax (MaTepwsi, BELlecTBO,
SHeprus, SBeHne, NPoLEeCe, CMCTEMA, HayUHbIA (PaKT, NPUHLWMM, MMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpWS, UCCNeA0BaHNe, HAbNIAEHNE, N3MEPEHME, SKCTIEPUMEHT U ApYrve);

yHUBEpcarbHble y4ebHble AENCTBUSA (MO3HABATENbHbIE, KOMMYHWUKATUBHbIE, PEryNATUBHbIE),
obecneunatole HopMUpoBaHMe (YHKLMOHAMNBHOW TPaMOTHOCTU U COLMANbHOM KOMMETEHLMM
obyvarowmxces;

CNOCOOHOCTb  OByyatoMxcs  WUCnonb3oBaTb  OCBOEHHblE  MEXAMCUMNMMHAPHbIE,
MWPOBO33PEHYECKME 3HAHMA U YHUBEpPCanbHble Y4yebHble [EeiCTBUS B MO3HABATENbHOM U
coLmarnbHON NpakTuKe.

MeTanpeameTHble  pesynbTaTbl  OTpaXatT OBMajeHWe YHMBepcarnbHbIMKA - y4ebHbIMM
NO3HaBaTeNbHbIMU, KOMMYHUKATUBHLIMU W PEryNATUBHBIMM LEACTBUSIMA.

OBnapeHue yHUBepCanbHbIMM Y4eOHbIMM NO3HABATENbHbLIMU AENCTBUSIMU:

1) 6a30Bble Nornyeckue fAeNCTBUSA:

CaMOCTOATESIbHO  (DOPMYNMUPOBaTb U aKkTyanuauMposatb  Npobniemy, BCECTOPOHHE €€
paccMaTpuBarb;

onpegensTb LenW AeATenbHOCTW, 3adaBasi NnapameTpbl W KPUTEPUM WX LOCTUXEHMS,
COOTHOCUTb Pe3ynbTaTbl AEATENBHOCTM C NOCTABMEHHbIMU LIENAMMY;

NCMONb30BaTb MPY  OCBOEHMM 3HAHWA MPWUEMbI NOTUYECKOTO MbIWMIEHUS — BbIAENATb
XapaKTepHble MPW3HAKW MNOHATWA W yCTaHaBnMMBaTb WX  B3aWMOCBA3b,  MCMOMb30BaTh
COOTBETCTBYHOLLUME NOHATUS AN 0ObACHEHUS OTAEMNbHBIX PAKTOB M SBMEHWIA,

BbIOMpaTh OCHOBAHMS W KpUTEPUM ANs KNacCUKaLIMM BELLECTB 1 XMMUYECKUX PEAKLNN;

yCTaHaBIIMBATb NPUYNHHO-CIIEACTBEHHbBIE CBA3U MEXAY N3y4aeMbIMU ABNEHNAMN,
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CTPOUTb JIOTUYECKNE PACCYXAEHUS (MHAYKTUBHblE, OeOYKTUBHbIE, MO aHanoruu), BbISBMNATL
3aKOHOMEPHOCTW W NPOTUBOPEYUS B paccMaTpuBaeMblX SBEHUSX, (DOPMYIMPOBaTh BbIBOAbI W
3aKNYeHus;

NPUMEHATb B MPOLIECCE MO3HAHWS, WUCMOMb3yeMble B XMMMM CUMBONWYECKME (3HAKOBbIE)
Mogzenu, npeobpas3oBbiBaTb MOAENbHbIE NPEACTABMNEHNS — XUMUYECKUIA 3HAK (CMMBOST) 3NEMEHTa,
XMMUYeckas  hopMmyra, YpaBHEHME  XUMWYECKOM peakuMm — npu  pewweHun  y4ebHbIX
NO3HaBaTENbHbIX W MPaKTUYECKMX 3afad, NPUMEHSTb Ha3BaHHble MOAESbHbIE NPeCTaBNeHns A4S
BbISIBIEHUS XapaKTePHbIX NPU3HAKOB M3y4aeMblX BELLECTB M XMMUYECKNX peakLni.

2) 6a3oBble uccnegoBaTenbCKkue AeNCTBUA:

BnageTb OCHOBaMW METOZOB Hay4YHOro NMO3HAHMSA BELLECTB U XMMUYECKUX peaKLmm;

(bopMynMpoBaTb LUErM M 33faduu  UCCNefoBaHus, WCMONb30BaTb  MOCTABMEHHbIE U
CaMOCTOSATESNTbHO CPOPMYNMPOBAHHbIE BOMPOCHI B KAYECTBE WHCTPYMEHTA NO3HAHWS M OCHOBbI ANS
(hOPMMPOBAHUS TMNOTESbI MO NPOBEPKE NPABUIbHOCTM BbICKa3blBAEMbIX CYXXOEHUM;

BNafeTb HaBblkaMW CaMOCTOSTENLHOrO MIaHMPOBAHUS W MPOBEAEHNS  YYEHUYECKUX
9KCMEPUMEHTOB, COBEpLLEHCTBOBATL YMeHUs HabmogaTb 3a XO4OM npolecca, CaMOCTOATESTbHO
NPOrHo3upoBaTb ero pesynbTat, (opMynupoBaTb 00O0OLEHNS U BbIBOAbI  OTHOCUTENLHO
[OCTOBEPHOCTU Pe3ynbTaToB MCCNeAoBaHus, COCTaBNATb OBOCHOBAHHLIA OTYET O MPOAENaHHOW
paborTe;

npuobpetaTtb  OMbIT  YYEHUYECKOM MCCNELoBaTeNbCKOM U MPOEKTHON  AesSTENbHOCTMH,
NposiBNATL  CMNOCOBHOCTb M FOTOBHOCTb K CaMOCTOATENBbHOMY MOWCKY METOL4OB  PELLEHMs
NPaKTUYECKNX 3aaY, MPUMEHEHMIO Pa3nNYHbIX METOLO0B NO3HAHNS.

3) pabota ¢ MHdopmaumei:

OPUEHTUPOBATLCS B Pa3NNYHbIX MCTOYHMKAX MHAOpMaLy (Hay4yHO-NonynsipHas nutepartypa
XMMWUYECKOTO  COAEpXaHusl, CnpaBouHble Nocobus, pecypcbl MHTepHeTa), aHanu3npoBaThb
WH(OOPMALMIO  Pas3nnyHbIX BWOOB W (POPM MPEACTABMEHMS, KPUTUMYECKM OLUEHMBaTb €€
[OCTOBEPHOCTb W HEMPOTUBOPEUMBOCTb;

(hOpMyNIMpOBaTL 3anpocbl ¥ MPUMEHATb pasfnyHble MEeToAbl Mpu noucke M oTbope
WHopMaLmMK, HeobXoaUMON AN15 BbINOMHEHNUS Y4ebHbIX 3a4a4 ONpeaeneHHoro TMna;

npuobpetaTb OMbIT MCMOMb30BaHWA  MHAOPMALMOHHO-KOMMYHWUKATUBHBIX TEXHOMOMA ¥
PasfNYHbIX NOUCKOBbIX CUCTEM,;

CaMOCTOSATENbHO BblBUpaTh ONTUMAanbHY (POPMY NpeacTaBneHns WHGOpMaLMK (Cxeml,
rpaoukm, guarpaMmmbl, TabruLbl, PUCYHKW 1 Apyrue);

NCNONb30BaTh HaY4HbI S3bIK B KAYECTBE CpeacTBa Npu paboTe ¢ XMMUMYECKON MHDOpMaLMen:
NPUMEHATbL MEXNPeAMeTHble ((hU3nyeckne M MaTeMaTUYeCKue) 3HaKm M CUMBOSbI, hOpMYynbl,
abbpesuaTypbl, HOMEHKNATYPY;

ncnonb3oBaTh U NPeobpasoBbiBaTh 3HAKOBO-CUMBOMMYECKWE CPEACTBA HArMSLHOCTM!.

OBnapeHune yHUBepcanbHbIMU KOMMYHUKaTUBHbLIMU [E€NCTBUAMM:

3afjaBaTb BOMPOCHl MO CyWeCTBY 0OCYXOaeMOW TeMbl B XO4e Auanora wwvnu Ouckyccum,
BbiCKasblBaTb  WAeW, (QOPMyNMpoBaTb CBOM  MPEANOXEHUS  OTHOCUTENBbHO  BbIMOSMHEHMS
NPeanoxXeHHON 3adayu;

BbICTYNaTb C Mpes3eHTaUuen pesynbTaToB MO3HABATeNbHOW [eATENbHOCTH, MOMyYeHHbIX
CaMOCTOSATESTbHO MNW COBMECTHO CO CBEPCTHWUKaMU MpU BbIMOMHEHUM XMMUYECKOrO SKCMEPUMEHTa,
nNpakTM4eckon paboTbl MO WCCMESOBAHWMIO CBOMCTB M3y4aeMblX BELLECTB, peanu3auun y4ebHoro
npoekta M OpPMynNMpPoBaTb BbIBOAbI MO pe3ynbTataM MPOBEAEHHLIX MCCNeSoBaHUM NyTEM
COrnacoBaHus No3uLMiA B xoae 0b6CyxaeHus 1 0bMeHa MHEHUSMM.

OBsnapeHue YHUBepcanbHbIMU perynaTuBHbIMU AEUCTBUAMM:
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CaMOCTOATENbHO MMaHWPOBaTb U OCYLWECTBMATL CBOK MO3HABATENbHYI [eATeNbHOCT,
onpegenss eé uemv W 3agayu, KOHTPONIMpoBaTb U MO Mepe HeobXxoaumoCTW KOPPeKTUMpOoBaTh
npeaniaraemblii anroputM AEUCTBUA NpU BbINOMHEHUMM Y4eOHbIX U WUCCneaoBaTENbCKUX 3afav,
BbIOMpaTh Hanbonee aPGEKTUBHLIA CMOCOD MX PELLEHNSt C YH4ETOM MOSTYYEHUS HOBBLIX 3HAHUIA O
BELLECTBaX 1 XUMUYECKMX peakLmsX;

OCYLLEeCTBNATL CAMOKOHTPOIb CBOEM eATENIbHOCTM Ha OCHOBE CaMoaHanmsa u CaMOOLIEHKM.

NPEOMETHBIE PE3YJIbTATDI
10 KNACC

[peameTHble pesynbTaThbl 0CBOEHMS Kypca « OpraHuyeckas XMMus» 0Tpaxaror:

CPOPMUPOBAHHOCTbL MPELCTaBNEHNA O XUMWUYECKOA COCTaBISOLLEN €CTECTBEHHO-HAYYHOM
KapTWHbI MUpa, POSIM XUMWUWM B MO3HAHUM SBIMEHUM NpUPOLbl, B POPMUPOBAHUN MbILIIEHUS W
KyTnbTYpbl IMYHOCTH, €€ (DYHKLMOHANBHON rpaMOTHOCTH, HEOBX0ANMOW ANs PELLEeHNS NPaKTUYECKNX
3aa4 n 9Konornveckn 060CHOBAHHOTO OTHOLLIEHWS K CBOEMY 3[0POBbLI 1 NPUPOAHON Cpeae;

BNafeHNe CUCTEMON XMMUYECKMX 3HAHMI, KOTOpas BKITIOYAET: OCHOBOMOSAratLwme NoHATUS
(XMMUYECKWA  3MEeMEHT, aToM, 3reKTpoHHas oboroyka artoma, MOnekyna, BaneHTHOCT,
ANeKTPOOTPULIATENBHOCTb,  XMMWYECKas CBA3b, CTPYKTypHas opmyna (pasBeépHyTtas W
COKpaLLEHHas), MOSTb, MOMSIPHAs Macca, MOMSAPHbIA 0B6BEM, YrNepOoaHbIi ckeneT, YHKLMOHabHas
rpynna, pagukar, u3omMepusi, M3oMepbl, rOMONOrMYeCKU psd, roMOrIor, YrieBoLopoabl, KUCIopoa
W asoTcofepxallme COeauHEHUs, MOHOMEp, NorMMep, CTPYKTYPHOE 3BEHO, BbICOKOMOIEKYISPHbIE
COeMHEHUS); TEOPUM U 3aKOHbI (TEOpUS CTPOEHNS opraHndeckux Bellects A. M. byTneposa, 3akoH
COXPaHeHWsi MaccCbl BELLECTB); 3aKOHOMEPHOCTH, CUMBOMMYECKWIA A3bIK XUMUK; MUPOBO33PEHYECKME
3HaHUs, nexaie B OCHOBE MOHUMAHUSA MPUYUHHOCTU W CUCTEMHOCTU XUMUYECKUX SBIEHUW,
(baKTonornyeckne CBedeHUs O CBOWCTBAX, COCTaBe, MonyvyeHuM W 6e3onacHOM MCMosb30BaHWM
BaXXHENLLMX OPraHNYeCcKMX BELLECTB B BbITY 1 NPaKTUYECKoin AeATENbHOCTY YErloBeka;

CPOPMUPOBAHHOCTL YMEHWIA BbISBNATH XapaKTepHble NPU3HAKK MOHATUI, YCTaHaBNMBATL MX
B3aMMOCBA3b, WCMOMNb30BaTh COOTBETCTBYIOLLME MOHATUS MPWU OMUCAHWUM COCTaBa, CTPOEHWA K
npeBpaLLeHnin OpraHNYEeCcKX CoeauHEHN;

CPOPMUPOBAHHOCTL YMEHWIA MCMONb30BATb XUMUYECKYID CUMBOMMUKY AN COCTaBIEHUS
MOMNEKYNSAPHLIX U CTPYKTYPHbIX (Pa3BEPHYTOW, COKPALLEHHON) hOPMYN OpraHUYeCcKUX BELLECTB U
YPaBHEHUN XUMUYECKUX Peakuuid, W3roTaBnvBaTb MOAENK MOMEKyN OpraHUYEecKuX BELLEecTB AJif
WITIOCTPALMN UX XMMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

CPOPMUPOBAHHOCTL YMEHWI YCTaHABNMBATL MPUHAANEXHOCTb M3YYEHHbIX OpraHUYeCcKMX
BELWECTB MO WX COCTaBy W CTPOEHWO K OMpedeneéHHoMy Kraccy/rpynne  COeduHEeHuN
(yrneBogopozbl, KUCIIOPOZ M a3oTcofepxaline CoeauHeHs], BbICOKOMONEKYNAPHbIE COeaUHEHNS),
[aBaTb WM Ha3BaHus no cuctematudeckoir Homenknatype (IUPAC), a Takke npuBoguTb
TpUBMAsbHbIE Ha3BaHUA OTAENbHbIX OpraHWYeckux BELEeCTB (STWUIIEH, MNPOMWUMEH, aueTWUreH,
STUNEHINMKONb, TNUUEPUH, (beHon, dopmanbaerns, auetanbierug, MypaBbiHAs —KWCroTa,
YKCyCHas KUCIoTa, OfieMHOBas KUCMoTa, CTeapuHOBas KUCMOTa, IMoKo3a, (hpykTosa, Kpaxmar,
Lennonosa, rmuumH);

CPOPMUPOBAHHOCTL  YMEHUS OMPefensaTb BUObl XUMUYECKOM CBA3N B OPraHUYECKMX
COEAMHEHMSAX (OAMHAPHBIE W KpaTHbIe);
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CPOPMMPOBAHHOCTb  YMEHUSI MPUMEHSATb MOSOKEHUS TEOPUM  CTPOEHWUS  OpraHU4eckmx
BewectB A. M. bytneposa ans 00bACHEHUS 3aBMCUMOCTM CBOMCTB BELLECTB OT WX COCTaBa M
CTPOEHWS; 3aKOH COXPaHEHUS MacChl BELLECTB;

ChopMMPOBAHHOCTL YMEHWIA XapaKTepnu3oBaTh COCTaB, CTPOEHUE, (IU3NYECKUE N XUMMYECKIE
CBOWCTBA TUMWYHbIX NpEeACTaBUTENEN Pa3NMYHbIX KNAcCOB OPraHUMYECKUX BELLECTB (MeTaH, 3TaH,
9TWneH, nponuneH, auetuneH, Oytaguen-1,3, metunbyragmen-1,3, GeH3on, MeTaHon, 3TaHon,
STUNEHIINKONb, TNULEPWH, deHon, aueTanbierna, MypaBbWHAs W YKCYCHas KUCIOTbI, IHOKO3a,
Kpaxman, Lennonosa, aMMHOYKCYCHas KCMOTa), MAMICTPUPOBaTb FEHETUYECKYHD CBA3b Mexay
HAMU YPaBHEHWAMU COOTBETCTBYIOLLMX XUMWUYECKUX Peakuun C WCMONb30BaHWEM CTPYKTYPHbIX
copmyn;

COPMMPOBAHHOCTb YMEHUSI XapaKTepu3oBaTb UCTOYHWKW YrMEBOLOPOAHOMO Chipbs (HE(TS,
NPMPOLHBIN ra3, yronb), cnocobbl WX nepepaboTkM U NpaKTUYecKoe NPUMEHEHNE MPOLYKTOB
nepepaboTky;

ChOPMMPOBAHHOCTb YMEHWI NMPOBOAMTL BbIYACIEHNS MO XMMWUYECKUM YpaBHEHUSM (Macchl,
0BbEMa, KONMYecTBa UCXOAHOMO BELLECTBA UK NPOAYKTa peakuuu No M3BECTHLIM Macce, 0BbEMY,
KOMMYECTBY OAHOIO U3 UCXOAHbIX BELLECTB UMK NMPOAYKTOB peakuuu);

ChOPMMPOBAHHOCTb YMEHUI BrafeTb CUMCTEMOM 3HAaHWA 06 OCHOBHbIX METOAAX Hay4yHOro
NO3HaHMS, UCMOMb3YEMbIX B XMMUM MPU U3YYEHWUN BELLECTB U XMMWUYECKUX SIBNIEHU (HabntogeHue,
N3MEpEeHne, 3KCNepUMEHT, MOAENMPOBaHKE), UCMONb30BaTb CUCTEMHbIE XUMUYECKUE 3HAHUSA ONS
NPUHATUS PELIeHU B KOHKPETHBIX JXM3HEHHbIX CUTyauUMsX, CBA3aHHbIX C BELECTBaMU W KX
NPUMEHEHNEM;

CpopMMUPOBAHHOCTL YMEHM cobriogaTtb npaBuna Mofb30BaHUS XUMUYECKOW MOoCydon W
nabopatopHbiM 060pyaoBaHMEM, a Takke npasuna obpalleHns C BelecTBaMi B COOTBETCTBUM C
WHCTPYKLMAMM NO BbINOSTHEHUIO NabopaToPHbIX XMMUYECKIX OMbITOB;

CPOPMMPOBAHHOCTL  YMEHWA MNaHMPOBaTb U BbLINOMHATL  XUMUYECKUA  SKCMEPUMEHT
(NpeBpaLleHNsl OpraHUYECKUX BELLECTB MPU HarpeBaHuM, MOMy4YEHUE ITWUSIEHA W U3YYeHWe €ro
CBOWCTB, KaYeCTBEHHbIE peakunn OpraHUYecKuX BELLECTB, AeHaTypauus BeskoB Npu HarpeBaHuy,
LiBeTHble peakuuu 6enkoB) B COOTBETCTBUM C NpaBuUiamMm TEXHUKM 6e30nacHOCTM npu obpaLeHny ¢
BelectaMm 1 nabopatopHbIM  000pydOBaHWEM, MPEACTaBnATb pe3ynbTaTbl  XUMUYECKOro
aKcrepumeHTa B (DOPMe 3amucy ypaBHEHWUA COOTBETCTBYHOLMX peakuun 1 opmynnpoBaTb
BbIBOAbI HA OCHOBE 3TUX PE3ynbTaTos;

ChOPMMPOBAHHOCTL  YMEHWUA  KPUTWYECKM aHanm3vMpoBaTb XUMWUYECKYI0  MHGopMaLuio,
nony4yaemyt 13 pasHbIX MCTOYHUKOB (CpeacTBa MaccoBOW MHGopMaLmn, MHTepHeT 1 apyrux);

CPOpMMUPOBAHHOCTL  YMeHWA  cobntogaTb  NpaBuna  3KOMOrMYeckn — LienecoobpasHoro
noseaeHnss B ObITY WM TPyAOBOW [AEATENbHOCTM B LENSIX COXPAHEHWS CBOET0 340pOBbs U
OKpYXatoLLlen MPUPOAHONA Cpefdbl, 0CO3HaBaTb OMACHOCTb BO3AEWCTBUA HA XMBbIE OpraHWU3Mbl
OnpeseneHHbIX OpraHNYecknx BeLLeCTB, NMOHUMas cMblcn nokasatens MNOK, noscHATb Ha npuMepax
Cnocobbl YMEHbLLEHNS 1 NpeSoTBPaLLEHUS NX BPELHOrO BO3AENCTBUSA HA OpraHin3m YesioBeka;

Ans 00yYaloLUMXCS C OrPaHUYEHHBIMM BO3MOXHOCTAMM 30POBbS: YMEHUE MPUMEHSATH 3HAHWS
06 OCHOBHbIX JOCTYMHbIX METOAAX NO3HAHWS BELLECTB U XUMUYECKUX SBIIEHUN;

Ons cnenbiX 1 cnabosuasiumx obyvatoLmxcs: YMEHUe MCNob3oBaTh pPenbedHO-TOHEYHYHO
cuctemy obo3HadeHwuit 1. Bpanns gns sanucu XumMmudecknx opmyn.

11 KNACC

MpeameTHble pe3ynbTaThl 0CBOEHMS Kypca «OBLas 1 HeopraHUyeckast XMMUs» OTPaXKatoT:
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CChOPMMUPOBAHHOCTb MPELCTaBIEHNA: O XMMWUYECKOW COCTaBMALLEeN eCTeCTBeHHO-Hay4YHOM
KapTWHbI MUpa, PONK XUMWUWM B MO3HAHUU SABIIEHUA NPUPOAbI, B (POPMUPOBAHUM MbILLIEHUS 1
KymnbTYpbl IMYHOCTH, €€ (DYHKLMOHANBHON rpaMOTHOCTI, HEOOXOAMMON 41151 PELLEHNS MPaKTUYECKIX
3a/a4 1 9Konorn4eckn 060CHOBAHHOTO OTHOLLIEHNS K CBOEMY 3[0POBbLIO U MPUPOAHON Cpeae;

BrnafleHne CUCTEMON XMMWUYECKUX 3HaHUM, KOTOpas BKMKOYAET: OCHOBOMOMaratLe noHATUS
(XMMUYECKUIN ANEMEHT, aToM, U30TOM, S-, P-, d- SNEKTPOHHbIE opbuTanM aTtoMoB, MOH, MOSEKYNa,
MOSlb, MOSSIPHBIA  OBbEM, BaneHTHOCTb, 3NEKTPOOTPULATENBHOCTb, CTEMEHb  OKUCMEHNS,
XMMUYeckas CBA3b (KOBaNeHTHasl, WOHHas, MeTannuyeckasl, BOLOPOAHAs), KpucTannmyeckas
PeWweTka,  TWMbl  XUMWYECKUX  peakuwid,  pacTBOp,  SNEKTPONUTbI,  HE3NeKTPOSuTHI,
ANEKTPONUTUYECKAs OMCCOLMALIMS, OKUCTIUTENb, BOCCTAHOBUTENb, CKOPOCTb XUMUYECKON peakLium,
XMMWYECKOe paBHOBECWE); TEOPUM U  3aKOHbl (TEOPWUS BNEKTPONUTUYECKON auccoumaLmm,
nepuoanyeckuin 3akoH [. V. MeHpeneeBsa, 3aKOH COXpaHEHUS MacChl BELLECTB, 3aKOH COXpaHeHWs
W NpeBpaLleHnss SHEPrUn MpuU XMMUYECKWUX peakumsiX), 3aKOHOMEPHOCTW, CUMBOSIMYECKUA SA3bIK
XMMWW, MUPOBO33PEHYECKNE 3HAHMS, NeXallme B OCHOBE MOHUMAHWS MPUYUHHOCTU U CUCTEMHOCTM
XMMWUYECKMX  SBMEHWN, (DaKTONorMyeckme CBEAEHUS O CBOMCTBAX, COCTaBe, MOSTyYeHUM W
Be3onacHOM WCMONb30BaHUN BaXHEMLUMX HEOPraHMYECKUX BeLeCTB B ObITy M NpaKTU4ECKOM
[EeATENbHOCTY YerIoBeka;

ChOPMMPOBAHHOCTb YMEHUI BbISBNIATL XapaKTEPHbIE NMPU3HAKN NOHATUN, YCTaHaBNMUBaTb UX
B3aMOCBS3b, UCMONb30BATb COOTBETCTBYHOLLME MOHATUS NPK ONUCaHUU HEOPraHMYECKNX BELLECTB
W UX NpeBpaLLeHu;

CPOPMMPOBAHHOCTL  YMEHWA UCMOSIb30BATh XMMUYECKY) CUMBOSIUKY AN COCTaBlIEHUS
(POpMYIT BELLECTB M YPaBHEHWUA XUMUYECKUX peakunid, cuctematnyeckyto HomeHknatypy (IUPAC) un
TPUBMANbHbIE Ha3BaHUS OTAENbHbIX HEOpraHWYecKUX BeLecTB (yrapHbI ras, Yrmekucnbli ras,
amMmMmak, ralléHas 13BeCTb, HeralleHas U3BeCTb, NUTbEBas coda, NUPUT 1 Apyrue);

ChOPMMPOBAHHOCTL YMEHWA ONpesensTb BafeHTHOCTb U CTeNeHb OKUCIIEHUS XUMUYECKMX
9NEMEHTOB B COEOMHEHUSX Pa3NMYHOrO COCTaBa, BUA XUMUYECKOW CBSA3N (KOBANEHTHas, MOHHAS,
MeTannuyeckas, BOLOPOAHAs) B COEAMHEHWSX, TWUM KPUCTASIMYECKOM PELUETKM KOHKPETHOro
BELeCcTBa (aTOMHasA, MOMeKynspHas, MOHHas, MeTannuyeckas), Xapaktep cpefbl B BOAHbIX
pacTBOpax HeOpPraHUYECKUX COeaUHEH,

ChOpMMPOBAHHOCTL YMEHWI YCTaHaBIMBaTL NPUHALMNEXHOCTb HEOPraHUYeCKUX BELLECTB Mo
WX COCTaBYy K ONpedenéHHOMY Knaccy/rpynne COeAMHEHW (NpocTble BellecTBa — MeTanbl W
HemeTansbl, OKCUAbI, OCHOBaHMS, KUCIOTbI, aM(DOTEPHbIE MAPOKCUAbI, COMN);

chopMMPOBaHHOCTL YMEHWUI PaCcKpbIBaTh CMbICI nepuoanyeckoro 3akoHa [. /. Menpeneesa
W AEMOHCTPUPOBATL €0 CUCTEMATU3NPYIOLLYH, OB BSCHUTENBHYHO 1 MPOrHOCTUYECKYHD (DYHKLNK;

ChOPMMPOBAHHOCTb YMEHUN XapaKTepU30BaThb 3MEKTPOHHOE CTPOEHWE aTOMOB XMMUYECKMX
anemeHToB 1-4 nepuogos lNepuoanyeckon cuctembl xummudecknx anemeHTos [. . Menageneesa,
NCNOMNb3Ys MOHATUS «S-, P-, d-3NEKTPOHHbIE OpBUTanNU», «3HEPTeTUYECKNE YPOBHMY, OOBSACHATH
3aKOHOMEPHOCTN M3MEHEHNSI CBOMCTB XUMWUYECKUX SNTEMEHTOB W UX COEAMHEHW MO nepuoaam W
rpynnam epuognyeckon cuctembl xummdeckux anementos [. . MeHgeneesa;

ChOPMMPOBAHHOCTb YMEHUIN XapakTepu3oBaTb (OnucbiBaTb) OOLLME XMMMYECKME CBOMCTBA
HEOpraHMYeCcKNx BELLECTB Pas3fNYHbIX KI1accoB, MOATBEPX4ATb CYLLECTBOBAHWE TEeHETUYECKOM
CBA3N MexXOy HeopraHM4YecKUMM BellecTBaMW C MOMOLLULIO YpaBHEHWA COOTBETCTBYHOLLMX
XUMUYECKMX peakLui;

ChOPMMPOBAHHOCTL  YMEHWSI KnacCcUUUMPOBaTb XUMUYECKWE peakuuy no  pasfinyHbIM
Npu3HakaMm (4nUCny W CoCTaBy pearvpyroLnx BELLECTB, TENMOBOMY 3(h(DEKTY peakLmmn, U3MEHEHNIO

CTeneHe OKUCNEHUsI ANEMEHTOB, 00PaTMMOCTMN peakLuK, y4acTuio KaTannusaTopa);
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CPOPMUPOBAHHOCTL YMEHUI COCTABIATL YPaBHEHWS peakUmil pasnuyHbIX TUMOB, MOMHbIE U
COKPALLEHHbIE YpaBHEHWS peakuun WMOHHOro oOMeHa, Y4uTbiBas YCMOBUS, MPU KOTOPbIX 3TW
peakuun gyt 4O KOHUa;

ChOpMMPOBAHHOCTL YMEHWUW MPOBOAUTL peakuuu, NOATBEPXOAKoLmMe Ka4eCTBEHHbI COCTaB
Pa3fiMyHbIX HEOpraHMYEeCKMX BeLLeCTB, pacrno3HaBaTth OMbITHLIM MYTEM WOHbI, NPUCYTCTBYIOLLME B
BOZHbIX pacTBOpax HEOPraHUYeCKuX BELLECTB;

ChOPMMPOBAHHOCTL  YMEHUN pPacKpbiBaTb CYLUHOCTb  OKWUCIWTESbHO-BOCCTAHOBUTESbHbIX
peakLuin NoCpeaCcTBOM COCTaBMNEHUS ANEKTPOHHOTO BanaHca aTux peakLuit;

ChOPMMPOBAHHOCTL YMEHUA OOBSCHATL 3aBMCUMOCTb CKOPOCTU XMMMWYECKOW peakuun OT
pas3finyHbIX PaKTOPOB; XapaKTep CMELLEHNS XMMUYECKOTO PaBHOBECUS B 3aBUCMMOCTMW OT BHELLHETO
BosgencTaust (npuHumn Jle Watense);

CPOPMUPOBAHHOCTL YMEHUI XapaKTepu3oBaTb XMMWUYECKWe MPOLECCHI, Nexallne B OCHOBE
MPOMBILUNEHHOMO  MOJSYYEHUS CEPHOM  KUCMOTbl, amMmuaka, a Takke C(OPMUMPOBAHHOCTb
npepcTtaeneHun 06 oOLWMX Hay4YHbIX MPUHLMNAX WM 3KOMOrMyeckux npobnemax XuMU4eckoro
NPOM3BOACTBA;

CPOPMUPOBAHHOCTL  YMEHWA MPOBOAWUTL  BbIYUCTIEHWS C  WUCMOMb3OBAHUEM  MOHSATUS
«MaccoBasi oS BELLECTBA B pacTBOpe», 0ObEMHbIX OTHOLIEHMM ra30B NPU XUMUYECKUX PEaKLMSX,
Macchl BellecTBa Ui obbEMa rasoB MO M3BECTHOMY KOMMYECTBY BELLECTBA, Macce Win 0BbEMy
OZHOr0 W3 YYacCTBYILMX B peakuun BeLlecTB, TensoBoro adekra peakumm Ha OCHOBE 3aKOHOB
COXPaHEHNS MacChl BELLECTB, NPEBPALLEHNS 1 COXPaHEHUS SHEPTUN;

CpOpMUPOBAHHOCTL YMEHM cobriogaTtb npaBuna Mofb30BaHUS XUMUYECKOW MOoCyaon W
nabopatopHbiM 0b0opyaoBaHMEM, a Takke npasuna obpalleHns C BeLecTBaMi B COOTBETCTBUM C
WHCTPYKLMAMM NO BbINOSTHEHUIO NabopaTopHbIX XMMUYECKIX OMbITOB;

CPOPMMPOBAHHOCTL  YMEHWA MNaHMPOBaTb U BbLINOMHATL  XUMUYECKUA  SKCMEPUMEHT
(pasnoxeHwe nepokcuaa BOAOPOAA B NPUCYTCTBUM KaTanusatopa, onpeserieHne cpefbl pacTBOpoB
BELLECTB C MOMOLLBK YHUBEPCANbHOMO WHAMKATOPA, BIIMSHUE PasfMYHbIX (DAKTOPOB Ha CKOPOCTb
XMMWUYECKON peakuuu, peakumm NOHHOrO 0BMeHa, KauyeCTBEHHbIE peakumn Ha cynbgaT-, kapboHaT-
W XIOPUO-aHWOHbI, Ha KaTWMOH aMMOHMS, pelleHue IKCMepUMEHTasbHbIX 3ajad Mo Temam
«MeTannbl» u «HemeTannbl») B COOTBETCTBAW C NpaBUiamu TeXHUKM 6e3onacHoCTU npu
obpalleHun c BellectBaMmu W nabopaTopHbiM 0060OpydOBaHWEM, MNPEACTaBNATb pPesynbTaThl
XWMWYECKOro 3KCTepuMeHTa B (OpMe 3anuci ypaBHEHWA COOTBETCTBYHOLUMX peakuuidi w
(hOpMynMpOBaTh BbIBOAbI HA OCHOBE 3TUX PEe3yrbTaToB;

ChOPMMPOBAHHOCTL  YMEHWUA  KPUTWYECKM aHanm3vMpoBaTb XUMWUYECKYI0  MHGopMaLuio,
nosly4aemyo U3 pasHbIX UCTOYHUKOB (CpesCcTBa MaccoBOWN KOMMYHUKaLWK, IHTEpHET 1 apyrux);

CPOpMMUPOBAHHOCTL  YMeHWA  cobntogaTb  NpaBuna  3KOMOrMYeckn — LienecoobpasHoro
noseaeHnss B ObITY WM TPyAOBOW [AEATENbHOCTM B LENSIX COXPAHEHWS CBOET0 340pOBbs U
OKpYXatoLLlen NPUPOAHONA Cpefdbl, 0CO3HaBaTb OMACHOCTb BO3AEWCTBUA HA XMBblE OpPraHW3Mbl
ONpefenéxHbIX BeLLecTs, NMoHumas cmbicn nokasdatens 10K, noscHaTs Ha npumepax cnocobebl
YMEHbLUEHUS W NPEeAOTBPALLEHNS UX BPEAHOTO BO3LAENCTBIS HAa OpraHn3M YenoBeka;

Ans 00yYaloLUMXCS C OrPaHUYEHHBIMM BO3MOXHOCTAMM 30POBbS: YMEHUE MPUMEHSATH 3HAHWS
06 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHMUS BELLECTB N XMMUYECKUX SBMEHMI;

Ons cnenbiX 1 cnabosuasiumx obyvatoLmxcs: YMEHUe MCNob3oBaTh pPenbedHO-TOHEYHYHO
cuctemy obo3HadeHwnit 1. Bpanns gns sanucu XumMmudeckux opmynn.
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TEMATUYECKOE MNITAHUPOBAHUE
10 KNACC

KonuyecTtBO YacoB

OneKTPOHHbIe

HanmeHoBaHuWe pa3aenoB u Tem (umdppoBbie)
Ne n/n KonTponbHbie = [lpakTuueckue
nporpammbl Bcero obpa3zoBatenbHble
paboTbl paboTbl pecypeb!
Pasnen 1. TeopeTuyeckue 0CHOBbI OPraHMYECKON XUMUK
MpeameT opraHMyeckon xumumn. Teopus
1.1 CTPOEHUSI OpraHNYecKnx CoeanHeHni A. 3
M. Bytneposa
Wtoro no pasgeny 3
Paspen 2. Yrnesogopoas!
2.1 [NpegenbHble yrnesogopodbl — ankaHbl 2
99 HenpeaenbHole yrneBogoposb!: 6 1
arnkeHbl, ankagyeHbl, ankuHbl
2.3 ApomaTtiyeckme yrnesogopoabl 2
24 [MpMUpOaHbIE MCTOYHMKN YrNEBOAOPOLOB 3 1
1 ux nepepaboTka
Wtoro no pasgeny 13
Paspen 3. Kucnopopcopaepxalume opraHmyeckue coeuHeHus
3.1 CrmnpTbl. ®eHon 3
39 Anbperngpl. KapboHOBbIE KMCOTbI. 7 1
CnoxHble ampbl
3.3 YrneBogbl 3 1
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Wtoro no pasgeny 13
Pasgen 4. AsoTcofepxalme opraHu4eckme coeaMHeHUs

4.1 AMUHBI. AMUHOKMCNOTBI. Benku 3
Wtoro no pasgeny 3
Paspen 5. BobicokoMonekynspHbie CoeAMHEeHMs

5.1 Mnactmaccel. Kayyyku. BonokHa 2
Wtoro no pasgeny 2
OBLLEE KONMMYECTBO YACOB MO NMPOrPAMME 34
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11 KNACC

HanmeHoBaHue pa3aenoB u Tem

KonuyecTtBO YacoB

ANeKTPOHHbIE
(umdppoBbie)

Ne n/n KoHTponbHble  [lpakTuueckue
nporpamMmbi| Bcero obpasoBatenbHble
paboTbl paboTbl
pecypchbl
Paspen 1. TeopeTyeckue 0CHOBbI XUMUK
CtpoeHue atomos. lNeproanyeckui
11 3aKoH u lNepuroamnyeckas cuctema 5
' Xummdecknx anementos [. U.
MeHgeneeBa
12 Ctpoenue Belecta. MHoroobpasve s
' BELLEeCTB
1.3 XuMuyeckue peakumm 6 1 1
Wtoro no pasgeny 13
Paspen 2. Heopranuyeckas xumus
2.1 MeTannbl 1
2.2 Hemetannbl 1 1
93 CB$i3b HEOPraHWYECKIX 1 OPraHNYeCcKnX 9
' BELLECTB
Wtoro no pasgeny 17
Pazgen 3. Xumusa 1 xu3Hb
3.1 XUMUS 1 KU3HDb 4
Wtoro no pasaeny 4
OBLUEE KOJMMYECTBO YACOB MO NPOrPAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcbl
IIpeamer opranndeckoil XUMHH, €€
1 PEAMET OP 1 5.09

BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHs OpraHUYECKUX
2 coequHenuiit A. M. bytneposa, eé 1 12.09
OCHOBHBIE TTOJIOKEHUSA

[IpencraBnenue o knaccuukanum
opraHuveckux Beniects. HomeHkmarypa

3 1 19.09
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHHUE,

4 . 1 26.09
TOMOJIOTMYECKUH PsijL
MeraH u 3TaH — npocTenIne

5 1 3.10
MIPEICTaBUTENH aJIKaHOB

6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 10.10
OTHIIEH W IPOIHJIEH — MPOCTEUIINE

7 1 17.10
MIPEICTaBUTENH aJIKEHOB
[IpakTuyeckas padora Ne 1. «ITomyuenue

8 P P ¢ omyH 1 1 24.10
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u

9 MeTunoyranuen-1,3. [lonyuenue 1 30.10

CUHTETUYECKOIO KaydyyKa U PE3UHBI
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AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKHH psAll. ATIETHIICH — 7.11
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB
Beluncnenus no ypaBHEHHUIO XUMHYECKOU

11 14.11
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH 2111
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB, 5811
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC 5.12
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE 12.12
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny 1912
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: 26.12
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTtoMHbI€ CIUPTHI: STUIICHTIINKOIIb U 9.01
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE 16.01
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u 5301
areTanbaerug. AeToH

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE 30,01

KHCIIOTBI: MypaBbUHAs U YKCYCHast
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[Tpaktuyeckas padora Ne 2. «CBoiicTBa

22 . 6.02
pacTBOpa yKCYCHOM KHUCIIOTBD»
CreapuHOBasi M OJIGMHOBAsI KUCIIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX 13.02
KHUCIIOT
Mpu1a KaKk coJi BBICIIMX KapOOHOBBIX

24 B 20.02
KHCJIOT, MX MOIOIIee AeHCTBHE
Cnoxxuble 3(UpHI KaK TIPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX 27.02
a¢upoB

26 XKupsr: runponus, npuMeHeHue, 503
Ouonoruyeckas poib JKUPOB '
VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.

27 Baxxneiimne npeactaBuTeNN: TIIOKO3a, 12.03
¢bpykTo3a, caxaposa

08 Kpaxman u 1emuioso3a Kak mpupoIHbIe 19.02
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxaiiue opraHuuecKre 2.04
COEIMHEHUS»

30 AMUWHBI: METHJIAMHUH W aHUJITHH 9.04
AMUHOKHCIIOTHI Kak aM(pOTepHbIe

31 OpPraHMYECKNUE COETUHEHUS, UX 16.04
Ouosiornyeckoe 3HaueHue. [lentuabt

39 benku xak npupoaHsie 53.04
BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS

33 OCHOBHBIE TIOHSTHS XUMUU 705

BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/II\/'I
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OcHoBHBIC MCTOJABI CHUHTC3a

34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1 21.05
[TmacTmacchl, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME

26




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

5.09

12.09

JJIeKTPOHHbIE
uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAYKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

19.09

26.09

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

3.10

HOHSITI/IG (0] lII/ICHepCHBIX CUCTCMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE

10.10
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

17.10

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

24.10

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

30.10

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCINTENEHO-BOCCTAHOBUTEIHHBIE
peakuuu. [lonarue o0 anmekTponuse
pacrmiaBoB U pacTBOPOB CoJieit
KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

7.11

14.11

21.11

28.11

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
MCTaJIJIOB

5.12
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15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

12.12

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COETUHEHUN

19.12

26.12

9.01

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

16.01

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANoTponus HeMeTauIoB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COCIMHEHUI

23.01

30.01

6.02

23

XuMudeckue cBorcTBa a3oTa, (hocodpa u ux
COETUHEHUN

13.02

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
UX COCIMHEHNH

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COE€IUHEHUN

20.02

27.02

26

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110

5.03
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TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenue

27 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 12.03
"HemeTasl"»

28 KonTponbHas pabota no Temam «MeTasuibi» 1 19.03
u «Hemeramibny

29 Heopranunueckue u opraHu4ecKue KUCIOTHI. 1 504
Heopranunueckue u oprannueckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHenus. ['enernueckas 1 9.04
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1 16.04
Pa3BUTHUH MEAMIIMHBI
IIpencraBnenus o0 oOIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1 23.04
BaXHEHIITNX BEIIECTB

33 UYenoBek B MUpPE BELIECTB U MATEPUAIIOB 7.05

34 XUMHS ¥ 37J0POBbE YEIOBEKA 21.05

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 knace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oomectBo «M3narensctBo «IIpocBenenne
* Xumus, 11 kimacce/ I'abpuensa O.C., OOIIECTBO C OrpaHHYCHHONW OTBETCTBEHHOCTHIO

«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Beemute 1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Meronudeckoe nmocoone — 6a30BbIi YPOBEHbBY
- M.: JIpoda 2022 rog.

O.C.I'abpuensu, U.I'.OctpoymoB, «O01mas XuMusi B TeCTax, 3a/1a4ax, ynpakHeHusx. 11 kmacc»
— M.: Jlpoda, 2023 ro.

O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbHbIe U
POBEPOUYHBIC PaOOTHI K yueOHuky». — M.: Ipoda, 2021 r.

O.C.I'abpuensH, I'.I".JIsicoBa, A.I'.Beenenckast «Xumus 11 xnacc: HacronbHas kHura 1s
yuurensi». Yacts 1 — M.: Ipoda, 2019 rox.

O.C.T'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumus 11 xnacc: HactonpHas kKHATA 115
yuurens». Yacts 2 — M.: lpoda, 2022 rox.

O.C.T'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3agaun 1o XMMHHU U CIIOCOOBI UX PEIICHUSD -
M.: «/Ipoday, 2021rox.

B.I'. lenuncoBa «Xumus 11 knace noypounsle miansl no yueOHuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

M.A Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey», - M.: Dk3amen, 2019r.

O.C.I'abpuensn, N.I".octpoymoB «XuMuyeckuii skcepuMeHT B mmkode 11 kmacey; - M.: Ipoda.

—2019 rox. _

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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http://www.chemnet.ru I"azeta «XuMus» U CalT s yIuTeNs «5 oy Ha YPOK XUMHUH»
http://him.1september.ru Exunas xomnekuus LIOP: [IpenmeTHas KoJIeKIust « XUMHUsD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumusi. Komtekius Poccuiickoro o01eo0pasoBaTebHOr0 mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast onuMnmaga mKOJIbHUKOB IO XUMHU
http://chem.rusolymp.ru Oprannueckast XUMUs: JJICKTPOHHBIA Y4COHUK JJIsl CPEAHEH LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBIH y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTIEIHK: XUAMHS

http://www.chemistry.ru JlucraHuroHHasi OTUMITHA/IA 10 XMMHUH: TEJIEKOMMYHHUKAIIMOHHBIN

00pa30BaTebHbIN IPOEKT
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