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NOACHUTE/IbHAA 3AMNMUCKA

Mporpamma no xMmMnm Ha ypoBHe cpeaHero obuero obpasoBaHuA pa3paboTaHa Ha OCHoBe
depepanbHoro 3akoHa o1 29.12.2012 Ne 273-93 «06 obpasoBaHuu B Poccuiickoit ®egepaummny,
TpeboBaHU K pe3ynbTaTam ocBoeHUA deaepanbHoi 0b6pa3oBaTebHOM NPOrpammbl CpeaHero
obuwero obpasosaHua (POM COO), npeactaBieHHbIXx B PeaepasibHOM rocygapCTBEHHOM
obpasoBaTenbHom ctaHgapTe COO, c yuétom KoHuenummn npenoaaBaHms yyebHoro npegmeTa
«Xumma» B obOpa3oBaTenbHbIX OpraHulaumax Poccuinckon @depepaunun, peanmsytolmnx
OCHOBHble 06pa3oBaTe/ibHble MPOrPaMMbl, U OCHOBHbIX MOAOXEeHWUN «CTpaTerum pPasBUTUS
BocnuTaHuA B Poccuiickor Pepepaumm Ha nepuog po 2025 ropa» (PacnopsxeHue
Mpasutenbctea PP o1 29.05. 2015 Ne 996 - p.).

OcHoBy nogxonoB K pa3paboTke nporpammbl NO XMMWUK, K onpeaeneHuto obuien
cTpatermm obyvyeHuaA, BOCNMTAHMA U PA3BUTUA 0ByYaroWMXCA cpeacTBamm y4ebHoOro npegmeTa
«Xumma» ana 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABWUAM KOHLLENTYas/ibHbl€ MOJIOXKEHUA
®roC COO o B3aMMOODBYCNOBNEHHOCTU LEeNeKn, coaepraHua, pe3ynbTaToB o0byyeHMA WU
TpeboBaHMIN K YPOBHIO NOAIOTOBKM BbIMYCKHUKOB.

Xvmunyeckoe o6pasoBaHWe, MNOJy4yaemoe BbINYCKHMKaMKM 0bueobpa3oBaTesibHOM
OopraHmMsauum, ABNAETCA HeOoTbeMJEMOM 4YacTblo MX o06pasoBaHHOCTU. OHO  CAYXKMUT
3aBEpLIAOWMM 3TAaNOM pPeanns3aumm Ha COOTBETCTBYHOLWEM eMy 6Aa30BOM ypOBHE KAKHOYEBbIX
LEHHOCTEN, MPUCYLUMX ULENOCTHON CUCTEME XMMUYecKoro o6pas3oBaHMA. ITU LEHHOCTM
KacatoTcA MO3HAHWA 3aKOHOB NpUpoabl, POPMUPOBAHMA MUPOBO33PEHMA U 0OLLEN KynbTypbl
YyeNoBEKA, a TaKMKe 3KON0rMyeckm OO6OCHOBAHHOrO OTHOWEHUA K CBOEMY 340POBbi0 U
npupoaHoi cpege. Peannsyetca xummyeckoe obpasoBaHme obyyaroLwmxca Ha ypoBHe cpegHero
obuwero obpasoBaHMA cpeacTBaMmm y4ebHOro npegmeta «Xnmma», cogeprkaHue n nocTtpoeHue
KOTOpPOro onpegesieHbl B NpOrpamme No XMMUKU C Y4ETOM cneumduKM HAYKU XUMUK, eé
3HAYeHMA B MO3HAHUM NPUPOAbI N B MAaTEPMAbHOM XM3HM 0OLLECTBA, @ TaKXKe C Y4ETOM 06w mX
Lenen n NPUHUMNOB, XapaKTepMU3yHoLWMX COBPEMEHHOE COCTOAHME CUCTEMBI cpeaHero obuero
obpasoBaHus B Poccuinickon ®eaepaunm.

XMMUA KaK 3/IEMEHT CUCTEMbl ECTECTBEHHbIX HayK UrpaeT ocobyto posib B COBPEMEHHOM
LUMBMAN3ALUMN, B CO34aHUN HOBOM 6a3bl maTepmanbHON KynbTypbl. OHa BHOCUT CBOW BKNag B
bopMMpPOBaHNE  PALUMOHANBHOINO  HAYYHOrO  MbIWAEHMA, B  CO34aHME  LLeNIOCTHOro
npeactaBieHnA 06 OKpyKaloWem MUpe Kak O eauMHCTBE Npupoabl M YenoBeKa, KoTopoe
dbopmmMpyeTca B XMMNM Ha OCHOBE NMOHMMAHMSA BELLECTBEHHOIO COCTAaBa OKPYrKaloWero mMunpa,
OCO3HaHUA B3aMMOCBA3M MeXAYy CTPOEHMEM BELLECTB, MX CBOMCTBAMM W BO3MOXHbIMU
obnacTAMKU NpUMeHeHuA.

TecHO B3aMMoOAencTBya C APYrMMU  €CTEeCTBEHHbIMM  HayKaMu, XMMMA CTana
HEOTbEMNIEMOM YacCTblO MUPOBOM Ky/bTypbl, HEOOXOAMMbIM YCNOBMEM YCMELWHOro Tpyaa U
U3HUM Kaxaoro yneHa obuwectsa. CoBpemMeHHana XMMMA KaK HayKa co3uaaTtesibHas, Kak Hayka
BbICOKMX TEXHOJIOTUI HanpaB/ieHa Ha peleHne rnobanbHbix Npobaem yCcToMYMBOro pa3BUTUA
yesoBeyecTBa — CbIPbEBOM, 3HEPreTUYeCcKoih, NULLEBOM, 3KONOrMYecKoir OGe3onacHoCcTU u
OXpaHbl 340P0BbA.

B cooTtBetcTBMM C 0OWMMM UenAMM M NPUHUMNAMKU cpedHero obuiero obpasoBaHus
coaepaHue npeameta «Xumma» (10—11 knaccbl, 6a30BbIN YPOBEHb U3YYEHUA) OPUEHTUPOBAHO
NPEUMYLLECTBEHHO Ha OOLEKYNAbTYPHYO NOAroTOBKY obyvatouwmxcs, Heobxogmmyo Mm ana
BbIpAabOTKM MWPOBO33PEHYECKMX OPUEHTMPOB, YCMELIHOINO BK/IOYEHUA B KU3Hb COLMYMA,
NPOAOMKEHNA 00pa3oBaHMA B pPa3IMYHbIX 06NacTAX, He CBA3aHHbIX HEMOCPEeACTBEHHO C
XUMUEN.

CocTaBnatowmmm npegmeTa « Xumma» apnsatoTca 6asosble Kypcbl — «OpraHUYeckana XMmmna»
n «Obwaa M HeopraHUYecKas XUMMA», OCHOBHbIM KOMMOHEHTOM COZEP!KAHUA KOTOPbIX
ABNAKOTCA OCHOBbI 6a30BOM HayKM: CMCTEMA 3HAHWUI NO HEOPraHUYECKOM XMMWUU (C BKAOYEHNEM
3HaHUM N3 0OLWEN XUMNU) U OpPraHUYEeCcKon Xummn. PopmmpoBaHmne AaHHOMN CUCTEMbI 3HAHUM
npu M3ydeHMn npegmeta obecneymBaeT BO3IMOXKHOCTb PAacCMOTPEHUS BCEro MHOroobpasusa
BELLECTB HA OCHOBE 0OLWMX NOHATUI, 3aKOHOB U TEOPUN XUMUU.



CTpyKTypa coaeprkaHua KypcoB — «OpraHmyeckaa xumma» n «06uwan n HeopraHM4yecKkasn
XMmua» cdopmMmupoBaHa B Nporpamme no XMMmMM Ha OCHOBE CUCTEMHOMO NOAX04a K U3YYEHUIO
yyebHOro martepmana u obycnoBneHa UCTOPUYECKM OOOCHOBAHHbIM Pa3BUTMEM 3HAHUIN Ha
onpeaenéHHbIX TEOPeTUYECKUX YPOBHAX. TaK, B KypCce OpraHMYeckom XMMUW BeLLEeCTBa
PacCMaTPMBAKOTCA HA YPOBHE K/1IaCCUYECKOM TeOPUM CTPOEHUA OPraHUYECKUX COeaUHEHUN, a
TaKX€e Ha YPOBHE CTEPEOXMMUYECKUX U INEKTPOHHbIX NPeACTaBNEHNIA O CTPOEHUN BELLECTB.
CeBeaeHnA 06 M3yyaembix B Kypce BeLlLecTBax AatoTcAa B PasBUTUM — OT Yr1eBOoA0poAOB A0
CNOXHbIX OMONOIrMYECKN aKTUBHbLIX COEAMHEHWUIM. B Kypce OpraHMYeckom XMMUKU NoayyatoT
pa3BuTMe CPOPMMPOBAHHbIE HA YPOBHE OCHOBHOro obuiero ob6pasoBaHUA NepBOHaYasibHbIE
npeacTaB/IEHNA O XMMMUYECKOM CBA3K, KNAacCUMPUKALMOHHbBIX NPU3HAKaX BELLECTB, 3aBUCUMOCTH
CBOWCTB BELLECTB OT UX CTPOEHUA, O XMMUYECKON peaKkLnun.

Moa HOBbIM YrOM 3peHua B npegmete «Xumusa» 6a30BOro YpoBHA pacCcMaTpUBaETCs
M3y4YeHHbIXN HA YPOBHE OCHOBHOro obuiero o6pa3oBaHMA TEOPETUYECKUI MaTepuan wu
daKToNOrMYeckme cBeeHNA O BELWEeCTBaxX U XMMUYECKOM peaKkumn. TaK, B HaCTHOCTU, B Kypce
«ObLWwan n HeopraHU4Yeckana xMmma» obydyatoWmMmMca NPeaoCcTaBAAETCA BO3SMOXHOCTb 0CO3HaTb
3Ha4yeHWe NepuoanNYEecKoro 3akoHa C OOLLETEOPETMYECKUX U METOAO0NOMMYECKMX MO3ULUNA,
rnybxke MOHATb MUCTOpUYECKOe M3MeEHeHMe GYHKUMIM 3TOro 3akoHa — oT obobuiatoulen Ao
06BbACHSAOLWLEN M NPOrHO3UPYIOLLEN.

EanHaa cuctema 3HaHMIM O BaXKHEMLLIUX BeLWEeCcTBaX, X COCTaBe, CTPOEHMU, CBOMCTBAX U
NPUMEHEHUM, @ TAKKE O XMMUUYECKNX PEaKLUAX, UX CYLLHOCTM M 3aKOHOMEPHOCTAX NPOTEKAHMUA
pononHAaetca B Kypcax 10 wn 11 KnaccoB 3nemeHTamMM COAEep)KaHUA, UMELWUMH
KY/IbTYPOJIOTMYECKUN U MPUKNAAHOM XapakTep. IDTM 3HaHMSA CnocobCTBYOT MOHMMAHUIO
B3aMMOCBA3M XMMWM C APYTMMWU HayKaMu, PACKPbIBAOT €€ po/sib B MNO3HABaTe/IbHOW W
NPaKTUYECKON OeATEeNbHOCTM 4YesIoBEKA, CMOCOOCTBYHOT BOCMUTAHUIO YBA*KEHUA K mpoLleccy
TBOpPYECTBA B 06/1aCTU TEOPUU U NPAKTUYECKUX MPUNONKEHUA XMMUU, MOMOFAOT BbIMYCKHUKY
OPUEHTUPOBATLCA B OOLWECTBEHHO N IMYHOCTHO 3HAYMMbIX NPoBAEMaX, CBA3AHHbIX C XMMUEN,
KPUTUYECKN OCMbICINBATb MHPOPMALMIO U NPUMEHSATb €€ ANS NOMNOJIHEHMA 3HAHUN, peLleHunn
MHTENNEKTYaNbHbIX U 3KCNEePUMEHTaNbHbIX UCCea0BaTeNbCKMX 3a4a4. B Luenom coaeprkaHue
yyebHoro npeameta «XMMmUA» AAHHOTO YPOBHA U3y4YeHUA OPUEHTUPOBAHO Ha GOPMUpPOBaAHME Y
obyyaowmxca MMPOBO33PEHYECKON OCHOBbI ANA NOHMMaHUA GUNOCOPCKUX NAEN, TAKUX KaK:
MaTepuasibHOe eANHCTBO HEOPraHNYECKOro M OpraHNYeckoro mmpa, obycnoBneHHOCTb CBOMCTB
BELWECTB MX COCTaBOM W CTPOEHMEM, MO03HAaBAEMOCTb MPUPOAHbIX ABAEHUA NYTEM
3KCNEePUMEHTA M pPELLUEHUA MNPOTMBOPEUYMA MeXAY HOBbIMMU GaKTAaMU UM TEOPETUYECKUMMU
npeanocbl/IKaMu, OCO3HAHWE PO XMMWUU B PELUEHMN IKONOFMYECKUX MNpobsem, a TaKxke
npobnem cbeperkeHns 3HEepPreTUYeCcKUX PecypcoB, CbipbA, CO34aHMA HOBbIX TEXHO/IOTUA U
MaTepunanos.

B nnaHe pelweHns 3aga4 BOCNUTaHUA, Pa3BUTUA N cOLMANM3aLLMM 0OyYaoLWMXCA NPUHATbIE
NPOrpamMmon No XMMWM MOAXOAbl K ONpeAeneHuto COAEPXKAHMA M MOCTPOEHMA npeameTa
npeaycmatpmBaloT GOpPMUPOBAHUE YHUBEPCANbHbIX y4ebHbIX AencTBUi, umetowmx b6asosoe
3Ha4YeHWe JNA pPasIMYHbIX BUAOB AEATENbHOCTU: pelleHna npobnem, MOUCKa, aHanM3a U
06paboTkM MHPopmauMK, HeobxoAUMbIX AN NPUOBPETEHMA ONbiTa MNPAKTUYECKON W
nccnefoBaTeNbCKoOM AeATENBbHOCTU, 3aHMMAOLLEN BAXKHOE MECTO B MO3HAHUM XMMUMN.

B npakTWKe npenoaaBaHMA XMMWUKU KaK Ha YPOBHE OCHOBHOro obuiero ob6pasoBaHusA, Tak U
Ha YypOBHe cpeaHero obuwero o06pa3oBaHMA, NpU  OnNpeaesieHun coaepXKaTesibHOM
XapPaKTEPUCTMKM ULEeNeNn M3y4yeHUA npeameTa HanpasB/ieHMEM MepPBOCTENEHHOM 3HAYMMOCTHU
TPAANUMOHHO NpPU3HAETCA (GOPMMPOBAHME OCHOB XMMMYECKOM HaAyKM Kak obnactm
COBPEMEHHOI0 eCTeCTBO3HAHMUA, NMPAKTUYECKOM [OeATENbHOCTM YeN0BEeKa M KaK OAHOro u3
KOMMOHEHTOB MMPOBOM Ky/ibTypbl. C MeETOAMYECKOM TOUYKM 3peHMsa TaKoW noaxon K
onpeaeneHuio Lenen nydeHuna npeameTa ABAAETCA BNOJIHE ONPaBAAHHbIM.

CornacHo AaHHOM TOYKe 3pPEeHMA TNABHbIMU LLEeNAMM U3YyYeHMA npegmeTa «XMmua» Ha
6asoBom yposHe (10 —11 Kn.) asnatoTca:

e (popmMMpPOBaHME CUCTEMbI XMMUYECKMX 3HAHMW KaK BaXHeWlWwen cocTaBasowen
€CTeCTBEHHO-HAay4YHON KapTUHbl MMPa, B OCHOBE KOTOPOM NeXaT KA4YeBble NMOHATUA,
byHAAMEHTaNbHblE 3aKOHbl U TEOPUM XMMMUKU, OCBOEHWE A3blKa HAYKWU, YCBOEHUE W



NMOHMMaHWE CYLWHOCTM [AOCTYMNHbIX 0006LWEHNN MUPOBO33PEHYECKOrO XapakTepa,
03HaKOM/IEHME C UCTOPUEN UX Pa3BUTUA N CTAHOBNIEHUS;

e ¢dopmMmupoBaHUE N pa3BUTME NPEACTAaBAEHMUIN O HayYHbIX METOAAX MNO3HAHMA BELWECTB U
XUMUYECKUX peakLnii, HeobxoaMmbIX ANA NPUOBPETEHUS YMEHUN OPUEHTUPOBATLCA B
MUpPE BELLECTB U XMMUYECKUX ABNEHWNIM, MMEIOLMX MECTO B NPUPOAE, B MPAKTUYECKOM U
NOBCEAHEBHOM }KU3HMW;

® pa3BUTME YMeHUn U cnocoboB [eATeNbHOCTM, CBA3AHHbIX C HabnageHnem U
0OBACHEHMEM XMMUYECKOTO 3KCnepumeHTa, cobnwgeHvem npaBun 6HesonacHoro
obpalyeHuns ¢ BelwecTBamm.

Hapsgy c aTum, coaepKaTtenibHaa XapaKTepUCTMKA Lefen 1 3ag4a4d U3ydyeHua npegmeTa B
nporpamme no XMMmnm yToYHeHa U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBbIMM NPUOPUTETAMM
B cucteme cpegHero obuiero obpasosaHuAa. CerogHA B NpenoAaBaHUM XMMUKU B DOMbLUei
CTeNeHn OTAaéTca npeanoyTeHne MPAKTUYECKON KOMMOHEHTe COoAepKaHuAa obyyeHus,
OPUEHTUPOBAHHOM Ha MOAFOTOBKY BbINYCKHMKA 06weobpa3oBaTesibHOM OpraHM3auuuy,
B/lafelolero He Habopom 3HaAHMIN, a GYHKLUMOHANbHOM FPAMOTHOCTbIO, TO ecTb cnocobamu u
YMEHUAMMU aKTUBHOIO NONYYEHUA 3HAHUA U MPUMEHEHUA UX B PEANIbHOM XKU3HU ANA pPeLleHUns
NPaKTUYECKMX 3a4au.

B cBA3M Cc 3TUM npu uU3ydeHUM npeameTta «XUMUS» JOMUHUPYIOLLLEE 3HayeHue
NpMobpeTatoT TakMe LUenn U 3a4a4u, Kak:

aganTauma obydyalowmxca K yCNOBMAM  AMHAMMYHO  pa3BMBAlOWLErocs  MUpa,
dopmMupoBaHME WHTENNEKTYaZlbHO Pa3BUTOM JIMYHOCTM, FOTOBOM K camoobpasoBaHMuio,
COTPYAHMYECTBY, CAMOCTOATE/IbHOMY MPUHATUIO TPAMOTHbIX pPEWEHUA B KOHKPETHbIX
YKU3HEHHbIX CUTYyaUMAX, CBA3AHHbIX C BELWLECTBAMMU U UX MPUMEHEHUEM;

dopmupoBaHMe y 0by4YaloOWMXCA KAKOYEBbLIX HABbIKOB (KAKOYEBbLIX KOMMETEHLNIM),
MMERLWMX YHUBEPCANIbHOE 3HAYEHNE ANA Pa3/INYHbIX BUAOB AEATE/IbHOCTU: pelleHusa npobaem,
MOMCKa, aHanu3a U o06paboTkM MHPOpMaLUM, HEOoBXOAUMbIX ANA NPUOBPEeTEHMA OnbiTa
AEeATENbHOCTU, KOTOPAA 3aHMMAET BaXXHOE MECTO B MO3HAHMW XMMUK, A TAKKE AN OLEHKU C
NO3MLNIA SKONOrMYecKo 6€30nacHOCTM XapaKTepa BANAHMA BELLECTB M XMMUYECKMX NPOLLECCOB
Ha OpraHM3m 4YesIOBEKA M MPUPOLHYIO Cpeay;

pa3BMTME MO3HABATE/IbHbIX UHTEPECOB, MHTENNEKTYaIbHbIX U TBOPYECKMX CNOCOBHOCTEMN
obyyaowmxca: cnOCOBHOCTM CaMOCTOATENbHO NpuobpeTaTb HOBble 3HAHMA NO XMMUU B
COOTBETCTBUMU C KU3HEHHbIMMU notpebHocTAMM, MCNO/1b30BaThb COBpPEMEHHbIe
NHOOPMALMOHHbIE TEXHONOIMM ANA MOMCKA M aHanu3a y4ebHOM M HayyHO-NOMNYyNAPHOWM
MHGOPMALMN XMMUNYECKOTO COAEPHKAHMUS;

dbopmunpoBaHmMe 1 pa3BuUTHE Yy 0OYyYaOLLMXCA aCCOLMATUBHOIO N IOTMYECKOTO MbILUEHMA,
HabnoaaTeNnbHOCTN, COBPAHHOCTM, aAKKYPaTHOCTU, KOoTopble 0OCOBEHHO Heobxoaumbl, B
YaCTHOCTU, NPU NNAHMPOBAHUM U NPOBEAEHNN XMMUYECKOTO SKCNEPUMEHTA;

BOCMUTaHUeE y 0byyatowmxca yoexx 4AEHHOCTM B 'YMaHUCTUYECKOM HanpPaBAEHHOCTU XMMUU,
€€ Ba*kHOW Po/in B pelleHun rnobanbHbIX Npobiem paumMoHaNbHOro NPUPOAONOAb30BAHMS,
NONOJIHEHMA SHEPreTUYECKMUX PECYPCOB U COXPaHEHUA MPUPOAHOro PaBHOBECWUA, OCO3HAHUA
HeobxogMMoCT OepeXXHOro OTHOWEHMA K NpUMpoAe M CBOEMY 3[40POBbi0, a TaKXe
npuobpeTeHMa onbiTa MCNOAb30BaHUA MNONAYYEHHbIX 3HAHWUW ANA MNPUHATUMA TPAMOTHbIX
PeLIEHNIM B CUTYyaUMAX, CBA3AHHbIX C XUMUYECKMMM ABNEHUAMM.

B yuebHOM nnaHe cpeaHero obuwiero obpasoBaHma npeameTt «Xmumua» 6a3oBOro ypoBHSA
BXOAMT B COCTaB NpeAameTHOM 0bnactu «EcTecTBeHHO-Hay4Hble NpeaMeTbl».

Obuee uMcno 4yacoB, OTBEAEHHDbIX ANA U3YYEHUA XMMUKN, HA BA30BOM YpPOBHE CpeaHEero
obuiero obpasoBaHus, coctaBnseT 68 yacos: B 10 Knacce — 34 yaca (1 yac B Hegento), B 11
Knacce—34yaca(lyacBHeaento).



COOEPXAHUE OBYYEHUA
10 K/1ACC
OPTAHUYECKAA XMMMUA

TeopeTnyeckme 0CHOBbI OPraHUYECKO XMMUMU

MpeameT opraHNUYEeCKoM XMMUN: e€ BO3SHUKHOBEHWE, Pa3BUTME N 3HAYEHWNE B MOJYYEHUN
HOBbIX BELWLECTB WM MATEPUaNoB. Teopua CTPOEHUA OpPraHUYECcKMX coeauHeHun A. M.
BytnepoBa, €€ OCHOBHble MoA0XeHUA. CTPYKTypHble GOPMYyabl OPraHMYECKUX BELLECTB.
fomonorua, nsomepua. XmMmmyecKaa CBA3b B OPraHUYECKMX CoeAMHEeHUAX — OAUHApHble U
KpaTHble CBA3MW.

MpeactaBneHne O  KnaccuduKaumm  OpraHMyeckmx  Bewects. HomeHknaTtypa
OpraHMYecKMx CcoeaMHeHUN (cucTemaTmyecKkas) W TpUBMANbHbIE HA3BaAHMA BaXKHEMLWKUX
npeacTaBuTeIen KNacCcoB OPraHMYeCKNX BELLECTB.

JKCNepMMeHTaNbHble METOAbI M3YYEHWA BELLECTB M UX NPEBPALLEHNIA: 03HAKOMIEHMUE C
obpa3uammn opraHMYECKUX BELLECTB U MAaTEPUAIaMM HA UX OCHOBE, MOAENINPOBAHNE MOIEKYN
OpraHW4YecKMx BelLecTB, HabnwAeHWMEe W  OnNucaHMe [AEeMOHCTPAUMOHHbLIX OMNbITOB MO
NpeBpaLLEHNIO OpPraHMYECKMX BeLLeCTB NpM HarpesBaHun (nnasneHune, obyraneaHue u
ropeHue).

Yrnesopopoabl

AnKaHbl: COCTaB M CTPOEHWE, TOMONOrMYeckun pag. MeTaH M 3TaH — npocTenwme
npeacTaBUTENIN aNKaHOB: PU3MYECKME U XMMWUYECKMEe CBOMCTBA (peakuuu 3ameleHua u
ropeHusa), HaxoXxaeHne B Npupoae, NoNy4eHME U NPUMEHEHME.

ANKeHbl: COCTaB M CTPOEHWNE, TOMONOIMYECKUI pAL. DTUAEH N NPONUAEH — NPOCTENLLME
npeacTaBUTENIN ankeHoB: GU3MYECKME U XMMMUYECKME CBOMCTBA (peakumu rvapupoBaHuA,
rafloreHNpoBaHusA, rMapaTaunm, OKUCAEHUA U NOIMMEPU3ALLIUK), MOSTYHEHME U NPUMEHEHME.

AnkagueHsbl: bytagmneH-1,3 u metunbytagmeH-1,3: cTpoeHUe, BarKHENLLINE XMMUYECKNE
CBOWCTBA (peaKkuuna noanmepmsaumnm). NoayyeHne CUHTETUYECKOTO Kay4yyKa U pPe3unHbl.

ANKWHbI: COCTaB M OCOBEHHOCTU CTPOEHWUA, TFOMOJIOTUYECKUIM pAag. AueTuneH -—
NPOCTENLWNIM NPeACTaBUTENb A/IKMHOB: COCTaB, CTPOEHME, PU3NYECKME N XMMMYECKNE CBOMCTBA
(peakumMn rMaApPUPOBAHMA, TaNIOTEHUPOBAHUA, TMApPaTalUK, TOPEeHMA), NoJyvyeHne W
npumeHeHwue.

ApeHbl. beH30n: cocCTaB, CTpoeHue, GU3NYECKNE U XMMUYECKME CBOMCTBA (peaKuuu
raforeHNPoBaHNSA U HUTPOBAHMA), NOAyYeHNE U NPUMeEHeHMe. Toayon: cocmas, cmpoeHue,
husuvecKue u xumu4eckue ceolicmea (peaKyuu 2as102eHUPOBAHUA U HUMPOBAHUSA), Noay4YeHue
u npumeHeHue. TOKCUMYHOCTb apeHOB. [eHeTM4yecKaa CBA3b MeXAy Yrnesoaoponamu,
npuHaaneXxawmmm K pasIMyHbIM KNaccam.

MpupoaHblE NCTOYHUKKN yrneBoaoponoB. MpupogHbiA ra3 n NonytHbie HedTAHbIE rasbl.
Hedtb n eé npoucxoxaeHue. Cnocobbl nepepaboTkm HedTU: nNeperoHKa, KPEeKWHr
(Tepmunyecknin, KaTannTuyeckmi), nuponms. NMpoayKTbl nepepaboTkm HedTH, UX NPUMEHEHNE B
NPOMbILWNEHHOCTM U B 6bITy. KaMeHHbIM yroab U NPOAYKTbI ero nepepaboTku.

JKCnepMMeHTaNbHble METOAbI M3YYEHWNA BELLECTB M UX NPEBPALLEHWNIA: 03HAKOMIEHMUE C
obpa3Lamm N1acTMacC, Kay4yKoB 1 pe3nHbl, Konnekummn «Hedpto» 1 «Yronb», mogennpoBaHume
MONEKYN YrNeBoAOPOA0B WM rasioreHoNPoM3BOAHbIX, NPOBeAeHME NPaAKTUYECKOM pPaboThbl:
Nnony4YyeHme 3TUIEHA U N3yYEHME ero CBOMCTB.

PacuyéTtHble 3aaauum.

BbluMCneHMA NO ypaBHEHUIO XMMWUYECKOW peakumm (maccbl, 06bEMa, KOAMYecTBa
MCXOOHOTO BELEeCTBa MM NPOAYKTA peakuMm Mo M3BECTHbIM Macce, 0H6bEMY, KOMYECTBY
OAHOro U3 NCXOAHbIX BELLECTB UAM NPOAYKTOB peaKkLum).

Kucnopoacopep:kawme opraHuyeckue coeguHeHuUA

MpeaenbHble O4HOATOMHblE CNMPTbl. MeTaHON M 3TaHOAN: CTpOeHUe, Ppusnyeckue u
XMMUYECKMe CBOMCTBA (peaKumm ¢ akTUBHbIMU MEeTaNlaMu, Fra10reHoBOAOPOAaMM, FOPeHUE),
npumeHeHue. BogopogHble CBA3M MeXAy MOJeKynamu cnnpTos. [lenctBne meTaHoNa U
9TaHO/1a Ha OpPraHM3M 4YenoBeKa.

MHOroaTomHble CNUPTbl. DTUNEHINIMKONb U TINLEPUH: CTPOeHUe, du3nveckme u
XMMUYECKMe CBOMCTBA (B3anmoaeincTame Co Weno4YHbIMM MeTanlaMm, KavecTBeHHas peakLums




Ha MHOroaToMHble cnupTbl). JencTBMe HAa OpraHM3m 4Yenoseka. [pUMeHeHue raMuepuHa u
3TUNEHTINKONA.

deHoN: CcTpoeHMe MoNekyabl, PUIMYECKME U XMMUYECKME CBOMCTBA. TOKCUYHOCTb
deHona. NMpumeHeHne peHona.

Anbperngbl MU KemoHel. Popmanbaerng, auetanbaerug: CTpoeHue, ¢Gusnyeckue wu
XMMUYECKME CBOWMCTBA (peaKuum OKUCNEHUA U BOCCTAHOBNEHWUA, KauyeCTBEHHble peakuuu),
noayyeHue n NnpuMeHeHue.

OpHOOCHOBHbIE NpeaenbHble KapboHoBbIe KMCNOTbl. MypaBbMHAA M YKCYCHAA KMCNOTbI:
cTpoeHune, dU3NYECKMEe U XMMUYEeCKMe CBOMCTBa (cBoOMCTBa, obwme Ana Knacca KMCAOT,
peakuma stepudmkaumm), nonyyeHme n npumeHeHme. CreapnuHOBas M 0/IeMHOBAA KUCNOTbI Kak
npeacTaBUTeIN BbICLINX KAPOOHOBbLIX KNCNOT. Mblna Kak CON BbICLLIMX KapOOHOBbIX KUCNOT, UX
MotoLLLee AencTeme.

CnorkHble 3¢mpbl KaK Npon3BogHble KapboHOBbIX KUCAOT. [MAPOAN3 CNOXKHbIX 3GUNPOB.
Munpol. TMaponuns Kupos. NpumeHeHune KNpPoB. bruonornyeckana poab XUPOB.

YrneBoabl: coCTaB, KnaccudpuKkauma yrnesogos (MoHO-, An- 1 nonmncaxapuabl). Fnokosa —
NPOCTENLWNMA MOHOCaxapua: oCOBEHHOCTM CTPOEHMA MONEKY/bl, PUINYECKME N XUMUNYECKME
CBOMCTBA (B3ammopgeiicteme ¢ ruapokcmagom meau(ll), okncneHne ammmayHbIM PACTBOPOM
oKkcmpa cepebpa(l), BoccTaHoBNeHWe, OpoXKeHMe T[AOKO3bl), HaXoXAeHWe B Npupoae,
npumeHeHune, buonornyeckaa ponb. PotocnHTE3. PPyKTO3a KaK M30MEp FIHOKO3bI.

Kpaxman n uenntonosa Kak npupogHoie nonnmepbl. CTpoeHne Kpaxmana u Luenironosbl.
dun3myeckme n XMMMYecKkme CBOMCTBa Kpaxmana (rmaponms, KauecTBeHHaA peakumnsa ¢ Mo4oM).

JKCNepMMeHTaNbHble MeTOoAbl M3YyYeHUA BELWECTB M WMX MNPEBPALLEHMN: NPOBEAEHME,
HabnogeHne M onucaHue AEMOHCTPAUMOHHbBIX OMbITOB: FOPEHWEe CNUPTOB, KayeCTBEHHble
peakuum O4HOATOMHbIX CNMPTOB (OKUCNeHMe 3TaHona okcugom megu(ll)), MHOroaToOMHbIX
CNupToB (B3ammogeicteme ranuepuHa c ruapokcngom meaun(ll)), anbaerngos (oKucneHue
aMMMayHbIM PacTBOPOM oOKcuaa cepebpa(l) n ruapokcngom meaun(ll), B3ammopencremne
Kpaxmana C MogoMm), NpoBeAeHWe NPaKTUYecKoM paboTbl: CBOMCTBA PACcTBOpPaA YKCYCHOWM
KUCNOTbI.

PacuéTtHble 3agauum.

BbluMCneHMA noO ypaBHEHUIO XMMWUYECKOW peakumm (maccbl, 06bEMa, KOAMYecTBa
MCXOOHOTO BELEeCcTBa MAW NPOAYKTA peakuMm Mo M3BECTHbIM macce, 0ObEMY, KOAMYECTBY
OZHOro U3 NCXOLHbIX BELLECTB UM NPOAYKTOB pPeaKLunm).

A3oTcogepKalme opraHMyeckme coeguHeHuA.

AMMHOKUCNOTbI KaK am@OTepHble OpraHuMyeckne coeauHeHua. Dusnyeckune u
XMMWUYECKMEe CBOMCTBA aMWHOKMCNOT (Ha npumepe rAnUMHa). bruonormyeckoe 3HayeHue
aMUHOKucnoT. Nentnapl.

benkn Kak npupoaHble BbICOKOMONEKYIAPHble coeauHeHuA. llepBMYHaAA, BTOpUYHAA U
TPeTUYHaA CTPYKTypa 6enkoB. Xumuuyeckue cBoictBa 6enKoB: rMaponvs, aeHaTypaums,
KauyeCcTBEHHble peaKkLunmn Ha 6enku.

JKCnepMMeHTabHble METOAbl M3Y4YEHUA BELLECTB M UX NpeBpalLeHun: HabaogeHne m
onuMcaHue AeMOHCTPALMOHHbIX OMbITOB: AeHaTypaums 6enKkoB Npu HarpeBaHUMW, LUBETHble
peakumMmn 6enKkos.

BbICOKOMONIEKYNAPHbIe coefAUHEeHUA

OCHOBHblE MOHATUA XMMWU BbICOKOMOJIEKYNAPHbIX COEAUHEHUN: MOHOMEP, NOANMED,
CTPYKTYpHOe 3BeHO, CTeneHb NOoJMMepusauun, cpegHAa monekynapHaa macca. OCHOBHble
MEeTO/bl CUHTE3A BbICOKOMONEKYNAPHbIX COeANHEHUN — MOIMMEPU3ALLUA U NOJIMKOHAEHCALMA.

JKcnepuMeHTa/ibHble METOAbl M3YYEHUA BELWECTB U UX NPEBPALLEHNI: O3HAKOMAEHME C
obpa3suamm NPUPOAHbLIX N UCKYCCTBEHHbIX BOJIOKOH, M1aCTMACC, Kay4yKOB.

MexxnpegmeTHble CBA3MWN.

Peanunsauma mexxnpegMmeTHbIX CBA3EN NPU U3y4eHUn opraHnveckon xmmum B 10 Knacce
OCYLLECTBNAETCA Yepe3 MCMONb30BaHWE KaK 0OWMX eCcTeCTBEHHO-Hay4YHbIX MOHATUMN, TaK U
NOHATUWN, ABAAKOLWMXCA CUCTEMHBIMM AON1A OTAE/IbHbIX MPeaMeTOB eCcTeCTBEHHO-HAy4yHOro
LMKAa.

Obuwue ecTecTBEHHO-HAY4YHble MOHATUA: SIBAEHWE, Hay4dHbl aKT, TMNnoTe3a, 3aKOoH,
Teopus, aHa/iuM3, CUHTe3, Knaccudukaumsa, MNepuoauMyHOCTb, HabnaeHue, M3MepeHUe,
9KCNEepPMMEHT, MOAEe/IMPOBaHMeE.



®du3mka: martepua, sHeprua, macca, aTOM, INEKTPOH, MOJIEKYNa, 3HepreTM4eckui
YPOBEHb, BELLECTBO, Te/I0, 06bEM, arperaTHoOe COCTOAHME BelLecTBa, GM3nYeCcKMe BeINYMHbDI U
eaMHULbI UX U3MEPEHMUS.

Buonormna: Knetka, opraHmsm, buocdepa, obmeH BellecTB B opraHusme, poToCUHTES,
61ON0rMYEeCKN aKTUBHbIE BelllecTBa (6enKkun, yrnesoabl, XKupbl, GepMeHTbI).

Feorpadus: MuHepanbl, rOpHble NOPOAbI, NO/IEe3HbIe UCKOMaeMble, TONNBO, Pecypchbl.

TexHonorms: NULEeBble NPOAYKTbl, OCHOBbI PALMOHANIbHOIO NUTaHMSA, MOOLLME CPEeACTBa,
NeKapCTBEHHbIE W  KOCMETUYEeCKMe npenapaTtbl, MaTepuanbl M3  UCKYCCTBEHHbLIX U
CUHTETUYECKMX BOSIOKOH.

11 KN1ACC
OBbLAA U HEOPTAHUYECKAA XUMUA

TeopeTnyeckne oCHOBbl XMMUU

XUMUYeCckMn 3snemeHT. ATom. Aapo aTtoma, wM30TOMbl. DNEeKTPOHHas obonouyka.
JHepreTMyeckme ypoBHU, NOAYPOBHU. ATOMHbIe opbutanu, s-, p-, d- anemeHTbl. OcobeHHOCTH
pacnpeneneHua sNeKTPoHOB No opbuTanam B aToMax 3/IEMEHTOB NepBbIX YETbIPEX NepmnoaoB.
INeKTPOHHaA KOHUrypauma aTomoB.

Mepunoanyeckun 3akoH M [lepuoamnyeckana cuctema XUMUYecKux snemeHtoB . W.
MeHaeneeBa. CBA3b NepuMoOAMYECKOro 3akoHa M [lepMoAnYEecKOM CUCTEMbI XMMMUYECKUX
anemenToB 1. . MeHaeneeBa c COBPEMEHHOM TeopMen CTPOEHNA aTOMOB. 3aKOHOMEPHOCTU
N3MEHEHUS CBOMCTB XMMMUYECKMX 3/IEMEHTOB 1 06pa3yemMbIX MMM NPOCTbIX U COXKHbIX BELLECTB
no rpynnam un nepmogam. 3Ha4eHne nepnoanyYecKoro 3aKkOHa B PasBUTUM HAYKMU.

CTpoeHne BewectBa. XMMMUYECKas CcBA3b. Buabl xmmuyeckon cBsA3M (KoBasieHTHasn
HenosApHaA U NonApHasa, MOHHaA, MeTannmyeckasn). MexaHM3mbl 06pa30BaHMA KOBAJIEHTHOM
XMMMUYECKOMN cBA3U (0BMEHHbIN U AOHOPHO-aKLEeNTopHbIN). BogopoaHan cBsA3b. BafieHTHOCTb.
dNeKTpooTpmuaTenbHoCcTb. CTeneHb oKUcAeHUA. MOHbI: KaTUOHbI M AaHUOHBI.

Belwiectsa MoONEKYyNAPHOro U HEMONEKYNAPHOrO CTPOEHUA. 3aKOH MNOCTOAHCTBA COCTaBa
BeWecTBa. TuUMbl KPUCTAN/IMYECKUX PELWETOK. 3aBMCMMOCTb CBOMCTBA BELLECTB OT Tuna
KPUCTAaNIMYECKOM PELLETKM.

NoHATME O AucnepcHbIX cnctemax. UCTUHHbIE N KonnougHble pactesopbl. Maccosada aona
Bel,ecTBa B pacTeBope.

Knaccmpumkauma HeopraHMYeckKMx coeguHeHun. HomeHKnatypa HeopraHW4yecKmx
BewecTtB. [eHeTUYeCcKana CBA3b HEOPraHWYEeCKUX BELLeCTB, NPUHAANEXKAWMX K PaA3/IMYHbIM
Knaccam.

Xnmunueckas peakuua. Knaccupukauma XMMUYECKUX peakuui B HEOPraHW4yeckom u
OpPraHMYecKom XMMMKU. 3aKOH COXPAaHEHNA MACCbl BELLLECTB, 3aKOH COXPAHEHUA U NPeBPALLEHMNSA
IHEPrnm NpU XMMMUYECKMX peakymax.

CKopoCTb peakuumn, eé 3aBMCUMOCTb OT PasnnyHbiXx ¢pakTopoB. Ob6paTMmMble peaKkuumu.
Xumunyeckoe paBHoBecue. PaKToOpbl, BAUAKOWME HA COCTOAHUE XMMMUYECKOrOo PaBHOBECUA.
MpuHuun Jle WaTtenbe.

dneKkTpoauTMYeckaa amccoumauma. CunbHble M cnabble anekTponntbl. Cpeda BOAHbIX
PacTBOPOB BELLECTB: KUCNAA, HEMTPAbHASA, LE/I0YHaS.

OKMUCNNTEeNbHO-BOCCTAaHOBUTE/IbHbIE PeaKUMU.

JKcnepuMeHTasibHble MeTOAbl M3yYeHUs BELEeCTB U UX NPeBpPaLLeHUN: AEMOHCTPaLUMS
Tabnuy, «MNepuoanyeckas cuctema Xmmumyecknx anemenToB . M. MeHaeneeBa», U3yvyeHue
MOAENEN KPUCTA/IIMYECKUX PELWETOK, HabnogeHMe M onucaHuMe AeMOHCTPALMOHHbBIX U
NabopaTopHbIX OMbITOB (Pa3noXKeHue nepoKcuaa BOAOPOAa B MPUCYTCTBUM KaTasiM3aTopa,
onpeaeneHune cpeabl PacTBOPOB BELLLECTB C MOMOLLbIO YHUBEPCANbHOIO MHAMKATOPA, peakuumn
MOHHOro obmeHa), NnposeaeHNe NPaKTUYECKOM PaboTbl «BamnaHue pasnnyHbix GaKTOpPOB Ha
CKOPOCTb XMMUYECKOM pPeakLnum».

PacuyéTtHble 3agauu.

PacyéTbl N0 ypaBHEHUAM XMMUYECKUX PEAKLMIN, B TOM YNCE TEPMOXMMUYECKNE PACUETDI,
PACcYé€Tbl C UCNOb30BAHNEM NOHATUA «MACCOBAA A0NA BELLECTBAY.

HeopraHuyeckaa xumums



HemeTannol. [onoxeHune HemeTannoB B [lepnogmyeckon cucteme XUMUYECKUX
anemenToB [. N. MeHaeneeBa n 0cobeHHOCTU CTpoeHuA aTomoB. Pusmyeckme CBOMCTBA
HemeTannoB. AnNnoTponua HEMeTanNoB (Ha Nnpumepe Kucnopoaa, cepbl, pochopa v yrnepoaa).

XMMUYECKMe CBOMCTBA BaKHEMLLIMX HemeTannoB (ranoreHos, cepbl, asoTa, ¢ocdopa,
yrnepoaa W KPemMHUA) UM UX coeauHeHu (OKCMaoB, KUCAopoAcoAeprKaliux KUCNOT,
BOJOPOAHbIX COeANHEHNI).

MpMeHeHWe BaXKHENLUUX HEMETANINIOB U UX COeANHEHUN.

MeTannbl. MonoxeHne metannos B [leproanyeckomn cucteme XuMmn4eckmx anemeHTos /.
N. MeHpeneeBa. OcobeHHOCTM CTPOEHUA INEKTPOHHbIX 060104eK aToMmoB meTannos. Obwme
dusmnyeckme ceonctea metannoB. CnaaBbl METANNOB. DNEKTPOXMMUYECKUIN pPAg, HaNPAKeHN N
METanNNOoB.

XMMWYECKME CBOMCTBA BaXXHEWMWIMX METannoB (HaTPpWIA, Kanwui, KanbUWiA, MarHui,
aNtOMUHUMN, UUHK, XPOM, XKenes3o, meflb) N Ux CoeANHEHWA.

Obuwme cnocobbl NnonyyeHNA meTannos. lMpMmeHeHne meTannos B BbITy U TEXHUKE.

JKcnepuMeHTasibHble MeToAbl W3y4YeHMA BELWLECTB U WX NpPeBpPaLLEHUN: U3yYeHUe
Konnekumn «MeTannbl U cnnasbl», 06pPasLOB HEMETAN/NOB, PELIeHUE IKCNEePUMEHTAIbHbIX
3afay, HabnwpgeHne U onNucaHUE AEeMOHCTPALMOHHbLIX M 1abopaTOpPHbIX OMbITOB
(B3anmopencTemne rmapoKkcuaa aloMUHUA C PacTBOPAMM KUCNOT U LENoYen, KayecTBeHHbIe
peakuMn Ha KaTUOHbI METaN/oB).

PacuéTHble 3agauun.

PacyéTtbl macchl BelwecTBa MaAM 06bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BELLECTBA,
macce nnm o6bEMy 04HOro M3 y4acTBYHOLWMX B peaKkuum BewecTs, pacyétbl maccbl (06béMma,
KOJINYeCTBa BELLECTBA) NPOAYKTOB peaKLnm, ecnm 04HO U3 BELLECTB UMEET NPUMECH.

XvMmuAa " XXnsHb

Ponb xumumn B obecneyeHmnmn aKONOrMYECKOM, SHEPTreTUYECKOM M NnLLeBoM 6e30nacHoOCTy,
Pa3sBUTUN MeauuUHbl. MOHATME O Hay4yHbIX MEeTOAaX MO3HaHWUA BELLECTB U XMMWUYECKUX
peakuun.

MpeacTtaBneHna 06 o06WMX Hay4yHbIX MNPUHUMMNAX NPOMBIWJIEHHOIO MOAYYEHUA
Ba*KHEWLLMX BELLECTB.

YenoBek B MMpe BELWECTB WU MATEPUANOB: BaXKHeMLWMe CTPOUTENbHble MmaTepuasbl,
KOHCTPYKLUMOHHbIE MATepuanbl, KPAaCKU, CTEKNO, KEPaMUKA, MaTepuasbl ANA INEKTPOHUKW,
HaHOMaTepUasbl, OPraHMYECKNE N MUHEpPA/IbHbIE YA0OpEHUA.

XMMua 1 300p0OBbe YesI0BEKA: MPaBUAa MCNOJIb30BAaHUA JIEKAPCTBEHHbIX NMPenapaTos,
npasuaa 6e30nacHOro MCNo/b3oBaHUA NPenapaToB HbITOBON XMMWUK B NOBCEAHEBHOM KU3HW.

MexnpegmeTHble CBA3MW.

Peanusaumna mexknpeameTHbIX CBA3EM NPU U3y4eHUN oblet n HeopraHMYeCcKom XMMnm B
11 Knacce ocyLLLEeCTBASETCA Yepe3 UCNOJIb30BaHME KaK 0OLMX eCTeECTBEHHO-HAY4YHbIX MOHATUN,
TaK Y NOHATUN, ABNAOLWMXCA CUCTEMHBIMU ON1A OTAENbHbIX NPeAMETOB eCTECTBEHHO-HAaY4YHOr0
LMKANa.

Obuwue ecTecTBEHHO-Hay4YHble MNOHATUA: HAy4HbIM GaKT, rMnotesa, 3akoH, Teopwus,
aHanu3, CcuHTe3, KnaccuduKauma, NepuoamyHoOCTb, HabnwaeHuWe,  SKCNEPUMEHT,
MOAEeNNPOBaHNE, USMEPEHME, AB/IEHUE.

®du3nKa: maTepuna, 3Heprua, macca, aTom, 31eKTPOH, NPOTOH, HEUTPOH, MOH, U30TOM,
PagMOaKTUBHOCTb, MO/IEKY/1A, SHEPTETUYECKMI YPOBEHD, BELLLECTBO, TE/I0, 06BEM, arperaTHoe
COCTOsIHME BellecTBa, GU3NYECKME BENUUYMHDBI U €AUHULBI UX USMEPEHMA, CKOPOCTb.

Buonorua: Kknetka, opraHuMsam, 3KocucTema, bGuochepa, MaKpPO- U MUKPOINEMEHTHI,
BUTaMMHbI, OOMeH BeLLEeCcTB B OPraHM3me.

Feorpaduma: MMHepanbl, FOPHble NMOPOAbl, NONE3HbIE UCKOMaeMble, TONINBO, PECYPChI.

TexHonorus: XMMMUYECKan NPOMbILLIAEHHOCTb, MeTannyprus, NpPoM3BOACTBO
CTPOUTENbHbIX MaTepunanos, CeNbCKOXO3ANCTBEHHOE NPOM3BOACTBO, nuuieBas
NPOMbILWNAEHHOCTb, ¢apmaLeBTUYECKAss MPOMbILAEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX
npenapaTos, NPOU3BOACTBO KOHCTPYKLMOHHbIX MaTepPManoB, SN1eKTPOHHAA NPOMbILL/IEHHOCTb,
HAHOTEXHO/IOTUN.



NNAHUPYEMBDBIE PE3Y/IbTATbl OCBOEHUA MPOrPAMMBLI MO XUMUUN HA BA3OBOM
YPOBHE CPEAHEIO OBLLETO O6PA3OBAHUA

NNYHOCTHbIE PE3Y/IbTATDI

®roC COO ycraHaBnAMBaeT TpeboBaHMA K pe3y/ibTaTaM OCBOEHMA obyvarowmmuca
nporpamm cpegHero obuwero o6pasoBaHMA  (AMYHOCTHbIM, MeTanpeaMeTHbIM W
npeameTHbIM). Hay4HO-MeToAMYECKON OCHOBOM AN1A Pa3paboTKM NAaHUpPyeMbIX pe3y/bTaToB
OCBOEHMSA Nporpamm cpeaHero obuwero obpasoBaHUA ABAAECTCA CUCTEMHO-AEATENIbHOCTHbIN
noaxoAa.

B cOOTBETCTBUM C CUCTEMHO-AEATE/IbHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHbIX
pes3ynbTaTOB OCBOEHMA NpeameTa «XMMUA» Ha YPOBHe cpeaHero obuiero obpasoBaHMS
BblAE/NIEHbI CAeayoLMe CoCTaBaaAowWMme:

0CO3HaHWe 0b6y4YaloWMMMCA POCCUMCKON TPaXKAAHCKON UAEHTUYHOCTM — FOTOBHOCTU K
CaMOpPa3BUTUIO, CAMOCTOATENIbHOCTU U CAMOONpPeAeNeHuIo;

HaZIMYnMe MOTUBALUM K 0DOYYEHUIO;

LeneHanpaBaeHHOe pa3BUTUE BHYTPEHHUX YOeXKAEHNIM NMYHOCTM Ha OCHOBE KAKOYEBbIX
LeHHOCTEN N UCTOPUYECKUX TPAAULNIA BA30BOMN HAYKN XUMUN;

rOTOBHOCTb M CMNOCOOHOCTb 0b6y4YatoWmMXca PyKOBOACTBOBATbCA B CBOEN AeATeNbHOCTU
LEeHHOCTHO-CMbIC/IOBbIMW  YCTaHOBKaMM, MNPUCYLLMMWU LENOCTHON CUCTEME XMMUYECKOTO
obpasoBaHus;

Ha/ZMYMe NPaBOCO3HAHMA 3KOJIOTMYECKOM KYNbTypbl MU CNOCOOHOCTM CTaBUTb LEAU U
CTPOUTb KU3HEHHbIE NaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA npeameTa «XMMUA» AOCTUTAKOTCA B eAUHCTBE
y4ebHOM UM BOCNMTATE/NIbHOWN [OEATeNbHOCTM B COOTBETCTBUM C TYMAHUCTUYECKUMM,
COLUMOKYNbTYPHbIMMK, AYXOBHO-HPABCTBEHHbIMU LEHHOCTAMM WU UAEaNaMU  POCCUNCKOro
rpa*kaaHckoro obuiecTtBa, NPUHATLIMM B 0OLLECTBE HOPMaMW U NpaBUAAMU NOBEAEHUA,
CnocobCTBYOWMMMN  MpoLeccaMm  CaMOMO3HAHMA, CaMOpPa3BUTMA M HPABCTBEHHOrO
CTAaHOB/IEHUA IMYHOCTU 0OYyYatOLLMXCA.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS NpeamMmeTa « XMMUA» OTParKatoT CGOPMUPOBAHHOCTb
onbiTa MO3HaBaTe/NbHOMW W MNPAKTUYECKOM AeAaTenbHOCTU oby4datowmxca No peanusauum
NPUHATLIX B 06LWECcTBE LLEHHOCTEM, B TOM YNCNE B YACTW:

1) rpaXkpaHCKOro BOCMUTaHUA:

0CO3HaHMA 06yYaOLWMMMCA CBOMX KOHCTUTYLMOHHbBIX NPaB M 06A3aHHOCTEN, yBaXKeHUA
K 3aKOHY W NPaBONOpPAAKY;

npeacTaB/ieHMA O COLMANbHbIX HOPMAxX M MpaBUAAX MEXK/IMYHOCTHbIX OTHOLIEHWUN B
KONIIEKTUBE;

FOTOBHOCTW K COBMECTHOM TBOPYECKOM AeATENbHOCTU NP CO34aHUN Y4EeOHbIX MPOEKTOB,
peLlleHnmn y4ebHbIX M NO3HABaTENbHbIX 33434, BbIMOJIHEHUN XMMUYECKUX SKCNEPUMEHTOB;

CNocobHOCTM MOHMMATb U MPUHUMATb MOTMBbLI, HAMEPEHMUSA, NIOTUKY U apryMeHTbl
APYrMX NpY aHanM3e PasMyHbIX BUAOB y4ebHOM AeATeNbHOCTY;

2) NaTpPMOTUYECKOro BOCMUTAHUA:

LEeHHOCTHOrO OTHOLWIEHMA K UCTOPUYECKOMY M HAy4YHOMY Hac/neguto OTeyecCTBEHHOM
XUMUK;

yBaXeHUA K npoueccy TBopYecTBa B 06/1aCTU TEOPUM U NPAKTUYECKOTO NMPUMEHEHUA
XMMWU, OCO3HAHUA TOrO, YTO AOCTUNKEHUA HAYKU eCTb pe3ynbTaT AJAUTENbHbIX HAabAOAEHUN,
KPOMOT/ANBbIX SKCMEPUMEHTA/IbHbIX MOUCKOB, MOCTOAHHOIO TPYAA YY4EHbIX M MPAKTUKOB;

MHTEpeca W MNO3HaBaTe/ibHbIX MOTMBOB B MOJIYYEHUM W NOCNEAYHOWEM aHanuse
nHPopmaLmmn 0 NnepeoBbIX AOCTUKEHNAX COBPEMEHHON OTEYECTBEHHOM XUMWNU;

3) AYXOBHO-HPABCTBEHHOTrO BOCMUTAHUA:

HPABCTBEHHOIO CO3HAHMA, STUMECKOTO NOBEAEHMUSA;

CNnocobHOCTM OueHMBaTb CUTYyaUUMK, CBA3AHHbIE C XUMUYECKUMW ABNEHUAMU, U
NPUHUMATb OCO3HAHHbIE PEeLUeHUA, OPUEHTUPYACb HA MOPANbHO-HPABCTBEHHbIE HOPMbI M
LEeHHOCTH;

roTOBHOCTU OLLEHWBATb CBOE MOBeAEHWE W MOCTYNKU CBOUX TOBAPMULLEN C MO3ULUM
HPABCTBEHHbIX M MPaBOBbIX HOPM M OCO3HAHME NOCNEeACTBUI STUX NOCTYMNKOB;

4) popMmurpoBaHUA KyNbTypbl 34,0pOBbA:



NMOHMMaHUA LEeHHOCTel 3a40poBoro n b6esonacHoro obpasa XKM3HU, HEOBXOANMMOCTU
OTBETCTBEHHOI0 OTHOLLEHUSA K cO6CTBEHHOMY GU3NYECKOMY U NCUXNMYECKOMY 340PO0BbIO;

cobntogeHua npasua 6esonacHoro obpalleHma ¢ BewecTtsamu B bbITy, NOBCeAHEBHOM
YKMU3HU 1 B TPYA0BOWN A€ATENbHOCTH;

NMOHMMAHUA UEHHOCTU NpPaBUNA WHAMBUAYANbHOTO W KOANEKTUMBHOro 6e3onacHoro
noBeAeHMNA B CUTyaLMAX, YIPOXKALWMX 340P0BbIO U }KU3HU NtoAen;

OCO3HAHMA NOCNeACTBUN U HENPUATMA BPEAHbIX NPuUBbIYEK (YynoTpebneHuns ankorons,
HAaPKOTMKOB, KYpPeHMA);

5) TpyAaoBOro BOCNUTaHUA:

KOMMYHMKATUBHOM KOMMETEHTHOCTM B Y4ebOHO-UCCnesoBaTeNbCKOM AeATeNbHOCTH,
0o6LLecTBEHHO NONE3HOM, TBOPYECKOM U APYIUX BUAAX AATENbHOCTY;

YCTAaHOBKM Ha aKTMBHOE Yy4yacTMe B pPeLlleHUM NPaKTUYeCcKMX 3agay coumasibHOWM
HanpaB/IEHHOCTU (B paMKax CBOEro K/1acca, WKO/bl);

MHTEepeca K NPaKTUYECKOMY M3y4eHUIo NPodeccmMin pa3nMYHOro poaa, B TOM YMc/e Ha
OCHOBE NPUMEHEHUA NPEeAMETHbIX 3HAHMN NO XUMUU;

yBaXeHus K Tpyay, Ntoaam Tpyaa U pesyibTaTam TPyA0BOM AeATeNbHOCTY;

FOTOBHOCTM K OCO3HAaHHOMY BblIOOpPY WMHAMBUAYANbHOM TPaeKTopum obpasoBaHus,
byaywen npodeccmmn n peanmsaumm cobCTBEHHbIX XKU3HEHHbIX N1IAHOB C Y4ETOM IMYHOCTHbIX
MHTepecoB, CNoCOBHOCTEN K XMMKUUK, MHTEPeCcOoB M NoTpebHocTel 0bLecTBa;

6) 3KONI0rMYEeCKoro BOCNUTaHUA:

3KONOrMYEeCKM  LenecoobpasHOro OTHOWEHMS K  Npupode, KakK  UCTOYHUKY
CYLL,eCTBOBAHMUA }XMN3HU Ha 3emne;

NMOHMMaHMA  rn1obanbHOrO  XxapakTepa  3KONOrMYeCcKMx  npobnem,  BAUAHMUA
3KOHOMMYECKMX MPOLLECCOB Ha COCTOSIHWE NPUPOLAHOM U COLMANbHOM Cpeabl;

OCO3HaHMA HeobXxoAMMOCTM WCNO/b30BAHMA AOCTUMKEHUA XUMUW AN PeELIEHUA
BOMPOCOB PaLMOHaNbHOIO NPUPOAON0Ib30BaAHUSA;

aKTUBHOIO HEMNPUATUA AENCTBUINA, MPUHOCALLMX BPEd OKPYKaloLWEN NPUPOAHON cpeae,
YMeHUA NPOrHo3npoBaTb HebnaronpuATHble 3KoNornyeckume nocneacTeua
npeanpUHUMaEMbIX AEACTBUIA U NPeaoTBPaLLATb MX;

Ha/IMuMA Pa3BUTOrO 3KONIOMMYECKOTO MbILLIIEHWUS, SKOJIOTMYECKOM Ky/bTypbl, OMbITa
AEeATeNIbHOCTU 3KO/IOTMYECKOM HamnpaB/IEHHOCTU, YMEHUS PYKOBOACTBOBATbCA UMW B
Nno3HaBaTe/IbHON, KOMMYHUKATUBHOW W COLMANbHOM MPaKTUKe, CNOCOBHOCTM M yMeHus
aKTUBHO NPOTMBOCTOATbL MAE00rNK XemModobuu;

7) UEHHOCTM HAay4YHOrO NO3HAHMUA:

chOpPMMPOBAHHOCTM MUPOBO33PEHUSA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTUA HAYKM N 0OLLLECTBEHHOM NPAKTUKW;

NMOHMMAHMA cneunudUKM XMMUM KaK HaAyKWU, OCO3HAHMA eé poan B GOPMMPOBAHUM
PaLUMOHANbHOIO HAy4YHOrOo MbIW/EHUA, CO34aHUM  LLENIOCTHOro npeactaBsieHns 06
OKPY)KaloWeM MUpPEe KaK O eAMHCTBE NpuMpoAabl U 4YenoBeka, B MO3HAHMM MPUPOAHbLIX
3aKOHOMEpPHOCTEN U pelleHnn Npobaem CoXpaHeHUs NPUPOAHOro paBHOBECHUS;

ybexxaéHHOCTM B 0c060M 3HAYMMOCTU XMMUWN ONA COBPEMEHHOW UMBUAM3ALUMU: B €€
rYMaHUCTMYECKOM HAaNPaBAEHHOCTM U BaXKHOM POaM B CO34aHUM HOBOW 6a3bl MaTepuaibHOM
KY/NbTypbl, peweHnn rnobanbHbix npobiem YycTOMYMBOro pa3BUTMA YenoBevyecTBa —
Cblpb€BOM, 3HEPreTUYEeCKom, NULLEBOM W 3KO/OrMYecKon 6e30nacHOCTU, B PaA3BUTUMU
MeaULUNHbI, obecneyeHnn YCI0BMIN YCNELIHOTO TPYAA M 3KON0TMYECKM KOMPOPTHOM KU3HU
Ka»Kgoro yseHa obLecTBa;

€CTeCTBEHHO-HAY4YHOM rPAMOTHOCTU: MNOHMMAHWUA CYLHOCTM METOAOB MO3HAHUA,
MCNONb3YEMbIX B €CTeCTBEHHbIX HayKaxX, CNOCOBHOCTM MCMO/b30BaTb NOJyYaemble 3HAHUS
ANA aHanu3a M OO6BACHEHMA ABNEHWUIM OKPY)KAOWEro Mupa M NPOUCXOAALWUX B HEM
M3MEHEHWI, YMeHUA aenaTb 0O60CHOBaHHbIE 3aK/NOYEHUS HA OCHOBE Hay4yHbIX (aKTOB U
MMEIOLLMXCA AaHHbIX C LEeNblo NONy4YeHUs 4OCTOBEPHbIX BbIBOAOB;

CNOCOBHOCTM CaMOCTOATENIbHO WCMNONb30BaTb XMMUYECKME 3HaHWA [NA pelleHun
npobaem B peanbHbIX }U3HEHHbIX CUTYaLUAX;

MHTEepeca K NO3HAHWUIO U UCCe0BaTENbCKOM AeATENIbHOCTY;

FrOTOBHOCTM M CNOCOBHOCTM K HenpepbiIBHOMY 06pa3oBaHMIO U camoobpa3oBaHUIo, K
aKTUBHOMY MOJIYYEHUIO HOBbIX 3HAHWIM NO XMMWUM B COOTBETCTBUM C KMU3HEHHbIMMU
notpebHocTAMMU;



MHTepeca K ocobeHHOCTAM Tpyaa B pas3Au4YHbIX chepax npodeccrMoHaNnbHOM
AeATeNbHOCTH.

METANPEAMETHbIE PE3Y/IbTATbI

MeTanpeameTHble pe3y/ibTaTbl OCBOEHMA y4ebHOro npeamera «XMmMuaA» Ha YpPOBHE
cpeaHero obuiero o6pasoBaHUA BKAOYAIOT:

3Haunmble ana GOPMMUPOBAHUA MUPOBO33PEHUA 0OYYAIOLLMXCA MEXKANCUUNAUHAPHbIE
(mexnpeameTHble) obuleHay4YHble NMOHATUA, OTParkatolme LEeNOCTHOCTb HAayYHOM KapTUHBbI
MUpa M cneumPpuKky MeToAoB NO3HaAHUSA, UCNOJIb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepus,
BELW,ECTBO, IHEPrusa, sBNEeHUE, MNPOLLECC, CUCTEMA, Hay4yHbIiM (aKT, NPUHUMM, TMNOTe3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPUSA, UCC/IeA0BaHME, HAabNOAEHUE, UBMEPEHUE, SKCMEPUMEHT U
Apyrve);

YHMBepcanbHble  y4yebHble  geicTtBuMA  (No3HaBaTeNbHble,  KOMMYHWKATUBHbIE,
perynatnsHble), obecneumBatowme ¢opmnpoBaHme GYHKLUMOHANBHOMW [PaMOTHOCTU W
CoUMaNbHOM KOMMNETEHUMN 0BYyYatoLLMXCS;

CNocobHOCTb  0Oy4YaloWMXCA  MCNONb30BaTb OCBOEHHbIE  MeXAUCUMMNIUHAPHbIE,
MUWUPOBO33PEHYECKME 3HAHMA U YHUBEPCaA/bHble y4ebHble AeNCTBMS B MO3HaBaTe/IbHOM U
COLMANbHOM NpaKTUKe.

MeTanpeameTHble pe3ynbTaTbl OTPa*KatoT OBNAAEHWE YHUBEPCaZbHbIMU Yy4ebHbIMU
No3HaBaTeNbHbIMU, KOMMYHUKATUBHbIMMU U PEFYNATUBHBbIMU AENCTBUAMM.

OsnageHune yHuBepcasibHbiIMU y4ebHbIMU NO3HaBaTEeNbHbIMU AEUCTBUAMM:

1) 6a3oBble noruueckue aemncremsa:

camocTosaTeNnbHO GOPMYIMPOBATb U aKTyanAn3MpoBaTb Npobiemy, BCECTOPOHHE eé
paccmaTpuBaTh;

onpeaenatb Uenu AeATeNbHOCTWU, 3aaBas NapameTpbl U KPUTEPUU UX OOCTUNKEHUS,
COOTHOCUTb pe3y/ibTaTbl AeATEe/IbHOCTM C NOCTAB/NIEHHbIMU LENAMMU;

MCNONb30BaTb MPU OCBOEHUM 3HAHWUIN NPUEMbBI SIOTMYECKOTO MbILWNEHMA — BblAENATb
XapaKTepHble MPU3HaAKM MNOHATUM W YyCTaHaBAMBATb WX B3aMMOCBA3b, WCNO/b30BaTb
COOTBETCTBYHOLLME NOHATUA ANA 0O6bACHEHUA OTAENbHbIX GAKTOB N ABNEHWI;

BbIOMPATb OCHOBAHUA M KPUTEPUW ANA KAaccMPUKaAUMU BELLeCTB UM XMMMYECKUX
peakumin;

yCTaHaB/MBaTb NPUUYMHHO-C/IECTBEHHbIE CBA3M MEXKAY U3YyYaeMbIMU ABNEHUAMM;

CTPOUTb JIOTUYECKME pPacCy*KaeHua (MHAYKTUBHbIE, AEeAYKTUBHbIE, MO aHanoruu),
BbIABNATb  3aKOHOMEPHOCTM M MPOTUBOPEUYMA B  PACCMATPMBAEMbIX  ABJIEHUSX,
dbopMynnpoBaTh BbIBOAbI M 3aK/IOYEHUS;

NPUMEHSATb B NpoLecce NO3HaHUA, UCMOJb3yeMble B XMMUM CUMBOJINYECKME (3HAKOBbIE)
Mmoaenun, npeobpasosbiBaTb MOAE/bHbIE MNPEACTAaBAEHMA — XMMMUYECKUI 3HaK (cumBon)
3N1eMeHTa, XMmmnyeckan Gopmyna, ypaBHEHNE XMMUYECKOM PeaKLMN — NPU peLleHnn y4ebHbIX
NO3HaBaTeNbHbIX U NPAKTUYECKUX 33434, NPUMEHATb Ha3BaHHble MOAE/NbHbIE NPEeACTaB/IEHNS
ANA BbIABNEHUA XapaKTEPHbIX MPU3HAKOB U3yYaeMbIX BELLECTB U XMMUUYECKUX PeaKkLUi.

2) 6a30Bble UccnepoBaTeNbCKUe AeNCTBUA:

BNaAeTb OCHOBAaMM METOA0B Hay4HOro NO3HaHMSA BELWECTB U XMMUYECKUX PeaKUuii;

dopmMmynmpoBatb LUEAM WU 3adaunm UCCNeAOBaHWUA, WMCNO/b30BaTb MNOCTaB/EHHblE W
camocToATeNbHO CHOPMYNMPOBAHHbIE BOMPOCbI B KayecTBe MHCTPYMEHTA MO3HaHUA M
OCHOBbl AnA GOpPMMPOBAHMA TUMOTE3bl MO MNPOBEPKE MNPaBUIbBHOCTU BbICKa3blBaEMbIX
CYKAEHUN;

BNAaAETb HaBblKaMM CAaMOCTOATENIbHOIO MJIaHUPOBAHUA U MPOBEAEHUA YYEHUYECKUX
3KCNEPMMEHTOB, COBEPLUEHCTBOBATb yMeHMss HabaogaTb 3a Xo4OM  MpoLecca,
CaMOCTOATENbHO MPOrHO3MPOBaTb €ro pesynbTat, GopmynmpoBaTb 0600LLEHMA U BbIBOADI
OTHOCUTE/IbHO [O0CTOBEPHOCTU pPe3ynbTaTOB MCC/eA0BaHMA, COCTaBAATb OOOCHOBAHHbLIN
OT4YET 0 NpoaenaHHom paboTe;

npuobpeTaTb OMbIT YY4EHUYECKOM MCCNEeA0BATE/NIbCKOM U MPOEKTHON [OeATEeNbHOCTH,
NPOABAATb CMNOCOOHOCTb M FOTOBHOCTb K CaMOCTOATE/IbHOMY MOWMCKY METOAO0B pelUeHus
NPaKTUYECKMX 3334, NPUMEHEHMUIO PA3IMYHbIX METO40B NO3HaHUA.

3) paboTa c uHpopmauueii:

OPUEHTUPOBATLCA B PA3/INYHBLIX MCTOYHMKAX MUHPoOpMaLuM (HaydyHo-MonyaapHan
nTepaTypa XMMWYECKOrO COZEpP’KaHUA, CnpaBoyHble nocobus, pecypcbl MHTepHeTa),



aHaNn3MpoBaTb MHGOPMALMIO PA3/IMYHBLIX BMAOB M GOPM NPeACTaBNEHUA, KPUTUUYECKU
OL,eHMBATb €€ JO0CTOBEPHOCTb M HEMNPOTUBOPEUYNBOCTb;

dopMynMpoBaTb 3anpocbl U NPUMEHATb Pa3INYHble MeToAbl NMPU NOUCKe U oTbope
nHpopmaummn, HeobxoanMMoM ANA BbINOJHEHMA yYebHbIX 3a4a4 onpeaeNEHHOro TMNa;

npuobpeTaTb ONbIT UICNONb30BAHUA MHPOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHOIOTUIA U
Pa3/INYHbIX MOMUCKOBbLIX CUCTEM;

CaMOCTOATENIbHO BbIOMPATb onTUManbHyto Gopmy npeacTaBneHUs UHPoOpMaunm
(cxembl, rpadumKm, anarpammol, TabanLbl, PUCYHKU N ApYyTUe);

MCNONb30BaTb HayYHbIA A3bIK B KayecTBe cCpeactBa nNpu paboTe C XMMUYECKOM
nHpopmaumen: NPUMeHATb MexXnpeameTHble (PM3nYeckme M maTemaTUYecKMe) 3HaKU U
CUMBO/IbI, dopMynbl, abbpeBnaTypbl, HOMEHKNATYPY;

MCNoNb30BaTb M Npeobpa3oBbiBaTb 3HAKOBO-CMMBO/IMYECKME CPEACTBA HArALHOCTM.

OsnageHune yHuBepcaibHbIMM KOMMYHUKATUBHbIMU B,EUCTBUAMM:

3a/,aBaTb BONPOCHI NO CyLLECTBY 06CyXAaemMol TeMbl B Xo4e Ananora u/vam auckyccuu,
BbICKa3biBaTb uAaen, GOpMynMpoBaTb CBOM NPEASIONKEHMA OTHOCUTENIbHO BbINOJIHEHUA
npeasioXeHHOM 3a4a4u;

BbICTyNaTb C Npe3eHTauuen pe3yibTaToB NO3HABATE/IbHON AeATENbHOCTU, MONAYYEHHbIX
CaMOCTOAATENIbHO WM COBMECTHO CO CBEPCTHUKAMM MNpPU  BbINOAHEHUU XMMUYECKOTO
3KCNepuMMeHTa, NpaKTuyeckor paboTbl MO UCCNeA0BaHUIO CBOMCTB M3y4aeMbIX BELLECTB,
peannsaumm yyebHoro npoekta u GopmyInpoBaTb BbIBOAbI NO pe3yabTaTaM NPOBeAEHHbIX
nccnefoBaHUI NYTEM COrlacoBaHMA NO3MUUIA B Xoae obcyKaeHns 1 0bMeHa MHEHUAMM.

OsnageHune yHuBepCcaibHbIMU PEryiaTUBHbIMU AeACTBUAMM:

CaMOCTOATENbHO NNAHMPOBATb M OCYLLECTBASATL CBOK NO3HABATE/IbHYIO AEATE/NIbHOCTb,
onpeaenas eé ueam n 3a4ayvm, KOHTPOAMPOBATb M NO Mepe HEOBXOAMMOCTN KOPPEKTUPOBATb
npeansaraemblii airopuTM AeNCTBUIA NPU BbINONHEHUM Y4ebBHbIX U UCCNen0BaTeIbCKUX 3a4aM,
BblbMpaTb Hanbonee aPpPeKTUBHDLIN CNOCOD UX peleHna C Y4ETOM NONYYEeHUA HOBbIX 3HAHMM
0 BELLECTBAX U XMMUYECKUX PeAKLMUAX;

OCYLLECTBNSATb CAaMOKOHTPO/Ib CBOEN [AeATeNbHOCTM Ha OCHOBE CaMoOaHa/M3a W
CAaMOOLLEHKMN.

NMPEAMETHbIE PE3Y/IbTATbDI

10 KNACC

NpeameTHble pe3ynbTaTbl 0CBOEHUA Kypca «OpraHmnyecKasa XMMua» OTParkatoT:

cOPMUPOBAHHOCTb MNPEACTABAEHUN O XMMMUYECKOM COCTaBAAKOLLIENM €CTeCTBEHHO-
HAy4YHOM KAapTUHbI MMpPaA, POSIN XMMUWN B NMO3HAHUU ABAEHMN NPUPOAbI, B GOPMUPOBAHUMN
MbILW/IEHUA U KYNbTYpPbl TMYHOCTU, €€ GYHKLUMOHANbHOM rPaMOTHOCTM, Heobxoammon ana
pelweHna MNPaKTUYECKMX 33434 WM IKONOrMYEeCKM O0OOCHOBAHHOIO OTHOLWIEHUS K CBOEMY
3/10pOBbO U NPUPOAHON CpeaE;

B/IalEHME CUCTEMOM XMMWUYECKMX 3HAHMW, KOTOpaa BK/OYAET: OCHOBOMOANarawouwme
NMOHATMA (XMMWYECKUI 3NEeMeHT, aToM, 3/IeKTPOHHaA 0060/04Ka aToma, MOJIEKYNa,
BAN€HTHOCTb, 3/IEKTPOOTPULATENIbHOCTb, XMMMYECKaa CBA3b, CTPYKTypHaa ¢opmyna
(pa3BépHyTas M COKpalLEHHAsA), MOJib, MONAPHaA Macca, MOJIAPHbIN O0OBEM, yriepoaHbIn
ckenet, GPyHKUMOHaNbHAA rpynna, paauKkana, M30Mepusa, M30MepPbl, TOMOJIOTUYECKUA pAag,
rOMOJIOTW, YTNeBOAOPOAbI, KNCIOPOA M a30TCOAEPKALLME COEAUHEHUA, MOHOMEP, NOJIMMEP,
CTPYKTYpPHOE 3BEHO, BbICOKOMOJIEKYNIAPHbIE COEAMHEHUA); TEOPUM U 3aKOHbI (Teopus
CTPOEeHMA opraHuyeckmx Beuwects A. M. ByTnepoBa, 3aKOH COXpPaHEHMA MacCbl BeLecTB);
3aKOHOMEPHOCTN, CUMBOJINYECKUIM A3bIK XMMUU; MUPOBO33PEHUYECKME 3HAHMA, NleXKalme B
OCHOBE MOHMMaHMA NPUYNHHOCTU U CUCTEMHOCTU XMMUYECKUX ABNEHUN, GAKTONOrNYECKME
CBeJEeHMA O CBOWMCTBAX, COCTaBe, MOJAy4eHUM M 6e30NacHOM MCNOAb30BAaHUWU BaXKHENLIUX
OpraHNYeCKUX BELLLECTB B ObITY U NPAKTUYECKON AeATEIbHOCTM YEN0BEKA;

chOPMMUPOBAHHOCTD  YMEHWI  BbIABAATb  XapaKTepHble  MPU3HAKM  MOHATUN,
YCTaHaBANBATb MX B3aMMOCBA3b, MCMNO/Ib30BAaTb COOTBETCTBYHOLLME MOHATUA NPU OMUCAHUMU
COCTaBa, CTPOEHUA N NPeBPaALLEHNIA OPraHNYECKUX COEQUHEHNN;

chOPMUPOBAHHOCTb YMEHMIN MUCNO/Ib30BAaTb XMMUYECKYIO CMMBOJIMKY ONA COCTABNEHUA
MOIEKYNIAPHBbIX W CTPYKTYPHbIX (pa3BEPHYTON, COKpaLEHHOM) ¢dopmMyn OpraHUYeCcKnx



BELLECTB M YPAaBHEHWNI XMMUUYECKUX PeaKLUi, M3roTaBINMBaTb MOAENIN MOJIEKY/1 OPraHUYECKNX
BELW,ECTB A8 UAMOCTPALUN NX XMMUYECKOTO M NPOCTPAHCTBEHHOMO CTPOEHMS;

ChOPMMUPOBAHHOCTb  YMEHWUIM  yCTaHaBAMBaTb  MPUHAANENKHOCTb  U3YYEHHbIX
OpraHMYecKux BeLLeCTB MO WX COCTaBY M CTPOEHUIO K onpeaenéHHomy Knaccy/rpynne
coeguHeHNM (yrnesogopoapbl, Knucnopog, 7 asoTcoaeprkalwme coeAnHeHuUs,
BbICOKOMOJIEKY/IAPHbIE COEAMHEHWA), p[aBaTb MM Ha3BaHWMA NO CUCTEMATUYECKOWM
HomeHKknatype (IUPAC), a TaKXe npuvBOAMTb TPUBMANbHbIE HA3BAHUA OTAENbHbIX
OpraHMYeCcKUx BewecTB (3TUNEH, NPONUNEH, aUueTUNEH, STUNEHTIMKONb, TANLUEPUH, deHonN,
dbopmanbaerna, aueTanbaerns, MypaBbMHAA KUCAOTA, YKCYCHasA KWUCAOTa, OJIEMHOBAA
KMCNOTA, CTEAPMHOBAA KNCNOTA, I0KO3a, PPYyKTO3a, Kpaxman, Lenntonosa, rMmmumH);

chOPMUPOBAHHOCTb YMEHUS ONpPeaenATb BUAbl XMMUYECKON CBA3M B OPraHUYEecKux
coeguHeHUAX (OANHAPHbIE U KpaTHble);

chOPMUPOBAHHOCTb YMEHUA NPUMEHSATb NONOMKEHUA TEOPUMN CTPOEHMA OPraHUYECKMX
BewecTB A. M. byTnepoBa A4na 06bACHEHUA 3aBUCMMOCTM CBOMCTB BELLLECTB OT MX COCTaBa U
CTPOEHMA; 3aKOH COXPAHEHMA MACCbl BELLECTB;

ChOPMUPOBAHHOCTb YMEHUIN XapaKTepu3oBaTb COCTaB, CTpoeHue, OUlMyeckne u
XMMUYECKME CBOMCTBA TUMUYHbIX MNPEACTaBUTENEN pPa3/INYHbIX KNacCOB OpPraHUYEeCKUx
BelwlecTB (MeTaH, 3TaH, 3TUAEH, NPONWNEH, aueTuneH, bytagmen-1,3, metunbytagunen-1,3,
6€eH30/1, MeTaHO/1, 3TAHO/1, STU/IEHTIMKOANb, FNLEPUH, GEHON, aueTanbaerna, MypaBbuHasa u
YKCYCHaa  KWUCAOTbl, [/OKO3a, Kpaxman, Uenntnn03a, aMUHOYKCYyCHaa  KUCAoTa),
WNNOCTPUPOBATb FEHETUYECKYHD CBS3b MeXKAY HUMMW YPaBHEHMAMM COOTBETCTBYHOLLMX
XMMUYECKMX PeaKLMMN C UICNOJSIb30BAHUEM CTPYKTYPHbIX GOpMyn;

CHOPMUPOBAHHOCTb YMEHMUA XapPaKTepM30BaTb WUCTOUYHUKM YIrNEeBOAOPOAHONO CbipbsA
(HedTb, NPUPOAHBLIN ras, yrosab), cnocobbl Mx NnepepaboTKM U NPAKTUYECKOE NMPUMEHEHMUE
NPOAYKTOB NepepaboTku;

chOPMUPOBAHHOCTb YMEHWUIA MPOBOAUTb BbIYMUCAEHUA MO XMMUYECKMM YPaBHEHUAM
(maccbl, 06bEMa, KoNMYecTBa MCXO4HOIO BELLECTBA UM NPOAYKTa PeaKkuum no M3BEeCTHbIM
macce, 06bEMy, KONNMYECTBY OAHOFO M3 UCXOAHbIX BELLECTB UM NPOAYKTOB peaKkummn);

chOPMUPOBAHHOCTb YMEHMN BNAAETb CUCTEMOM 3HAHMM 0O OCHOBHbIX MeToAaXx
HAy4YHOro NO3HaHWUA, UCNONb3YEMbIX B XUMUM NMPU U3YHYEHUM BELLLECTB U XMMUYECKUX ABNEHUN
(HabnogeHne, M3MepPeHUE, IKCMEPUMEHT, MOAE/IMPOBAHUE), UCNONb30BaTb CUCTEMHbIE
XMMUYECKME 3HAHMA ANA NPUHATUSA pPELIEHUM B KOHKPETHbIX MU3HEHHbIX CUTyaUUSX,
CBA3aHHbIX C BELLECTBAMU N UX NPUMEHEHUEM;

chOpMMNPOBAHHOCTb YMEHUI cOBNOAATL NPaBUIa NOAb30BaHUA XMMUYECKOM Nocyaomn
n nabopaTopHbiM 06OpPYyAOBaHMEM, a TaK¥e npasuna obpaleHua C BellectBamu B
COOTBETCTBUM C MHCTPYKLMAMM NO BbINOJAHEHWNIO N1aBOPATOPHbBIX XMMUYECKUX OMNbITOB;

chOPMUPOBAHHOCTb YMEHWUI MNAHUPOBATb U BbINONAHATE XMMWUYECKUMA ISKCMEPUMEHT
(npeBpaleHMa opraHNYeCKUX BELLECTB NPU HarpeBaHMM, Noay4YeHne sSTUNEHa U U3y4yeHune ero
CBOMCTB, KauyeCTBEHHble peaKUuuM OpraHUYECKMX BELLEeCTB, AeHaTypauumsa 6enkos npwu
HarpeBaHWM, LBEeTHble peakuum 6enkoB) B COOTBETCTBUM C MpPaBUAAMMU  TEXHUKM
6e3onacHoctTM npu obpaweHnn ¢ BewectBamn U nabopaTopHbIM 060pyAOBaAHMEM,
npeacTaBNATb pPe3ynbTaTbl XMMWYECKOrO 3KCnepumeHTa B (opme 3anncu ypaBHEHMUM
COOTBETCTBYHOLMX peakumin u GopmMynmpoBaTb BbiBOAbI Ha OCHOBE 3TUX PE3Y/1bTaTOB;

CHOPMUPOBAHHOCTb YMEHUN KPUTUYECKU aHANMU3NPOBATb XMMUYECKYD MHPOPMaLUIO,
nosly4yaemMyto 13 pasHbIX UICTOYHMKOB (cpeacTBa maccoBom HGopMaunm, UHTEPHET U ApYruX);

chOpPMMNPOBAHHOCTb YMEHWUI cOBAOAATb MpPaBMAa 3KOMOMMYECKM LenecoobpasHoro
nosegeHna B ObITy M TPYAO0BOM AEATENbHOCTU B LENAX COXPAaHEHMA CBOEro 340pPO0BbA U
OKpYKatoLLen NpMpoaHOM cpesbl, 0CO3HaBaTb ONACHOCTb BO34EMCTBUA HA XKMBbIE OPraHU3Mbl
onpeaenéHHbIX OpPraHUYEecKMX BeLLeCTB, MOHMMaA CMbICA nokasatena MK, noAacHATb Ha
npumepax cnocobbl YMeHbLEeHMA M NPeaoTBPALLEHMA MX BPEAHOro BO3AEMUCTBMA Ha
OpraHM3M YeNnOoBEKa;

ANA 06yYatoLWMXCA C OrPAHMYEHHbIMW BO3MOMXKHOCTAMMW 340P0BbA: YMEHUE NPUMEHATD
3HaHWMA 06 OCHOBHbIX AOCTYMNHbIX METOAAX NO3HAHMA BEWECTB U XMMUYECKUX ABNEHUN;

AnAa cnenbix M cnabosmaawmx oby4yaloOWMXCA: YMEHWE WUCNONb30BaTb penbedHOo-
TOYeyHyt cuctemy obosHaueHun J1. bpanna gna sannucmn xummnyecknx Gopmyn.

11 K1ACC



MpeameTHble pe3ynbTaTbl OCBOEHUA Kypca «Ob6waa M HeopraHMYeckaa Xumua»
OTpaXKatoT:

chOPMMPOBAHHOCTb NPEACTaB/NIEHUN: O XMMUYECKOW COCTABAIOWEN €eCTeCTBEHHO-
HAy4YHOM KapTUHbI MWpPA, POJU XMMUWU B MO3HAHMWU ABNEHMN npupoabl, B GOPMUPOBAHUMU
MbILWIEHNA U KYNbTYPbl TNYHOCTU, €€ GYHKUMOHANbHOM rPaMOTHOCTM, Heobxoammon ana
peleHna MNPaKTUYECKMX 33434 WM 3IKOAOrMYecKn O0OBOCHOBAHHOIO OTHOLWIEHUS K CBOeMy
340POBbIO U NPUPOLHON Cpeae;

B/lafeHNEe CUCTEMOMN XMMMYECKUX 3HAHWK, KOTOpPas BK/AKOYAET: OCHOBOMOJaratowme
NOHATUA (XMMMUYECKUIA INeMeHT, aTOM, M30Ton, S-, p-, d- 3NeKTPoHHble opbuUTann aTomos,
WMOH, MONIEKYNa, MOJib, MOJIAPHbIN 0O6BbEM, BaNEHTHOCTb, 3N1€KTPOOTPULLATENBHOCTb, CTENEHb
OKUCNEHUsi, XMMMUYEeCKass CBA3b (KOBaNneHTHas, WMOHHaA, MeTaj/Inyeckan, BOAOPOAHasn),
KPUCTAaNIMYECKAsa pPeLléETKa, TUMbl XMMWYECKUX pPeakuWi, pacTBOp, 3NEKTPOUTI,
HE3/IEKTPO/INTbI, SIEKTPO/INTUYECKAA ANCCOLMALMSA, OKUCANUTE/Ib, BOCCTAHOBUTEIb, CKOPOCTb
XMMUYECKON  peakunu, XMMUYECKOe paBHOBeCMe); Teopunm U  3aKOHbl (Teopwus
3NIeKTPO/IMTUYECKOM Auccoumaumnmn, nepuoauyveckmi 3akoH . U. MeHpeneeBa, 3aKOH
COXPaHEHUA MACCbl BELLLECTB, 3aKOH COXPAHEHUA N NPEBPALLEHNA SHEPTUN NPU XMMUYECKUX
peakumsax), 3aKOHOMEPHOCTN, CUMBOJIMYECKUIM A3bIK XMMWUU, MUPOBO33PEHUYECKNE 3HAHMA,
Nle)Kalme B OCHOBE MOHMMAHUA MPUYMHHOCTU M CUCTEMHOCTU XMMWUYECKUX ABNEHUN,
daKToNorMyeckme CcBeAeHMA O CBOWMCTBAX, COCTaBe, MoaydeHMMm U HesonacHom
MCNONb30BAHMN  Ba*KHENLWUMX HEOPraHMYeCKMx BelecTB B ObiITy WM NpaKTUYECKOM
AEATe/IbHOCTU YeN0BEKaA;

COOPMMPOBAHHOCTL  YMEHWUM  BbIABNATb  XapaKTepHble  MPU3HAKM  MOHATUN,
YCTaHaB/INBATb MX B3aMMOCBA3b, MCMO/Ib30BaTb COOTBETCTBYHOLWME MOHATUA MPU OMUCAHUU
HEeOpPraHMYeCcKMX BELLECTB U UX NPEBPALLEHNI;

cOOPMMPOBAHHOCTb YMEHMM UCNO/Ib30BAaTb XMMUYECKYHD CMMBOJIMKY ONA COCTaB/EHUA
bopMyn BELWECTB U YPaBHEHUMA XMMUYECKUX PeaKLUM, CUCTEMATUYECKYD HOMEHKANATYpY
(IUPAC) u TpuBManbHble HA3BaHWUA OTAENbHbIX HEOPraHMYEeCKUX BelecTB (yrapHbiA ras,
YINEKMUCAbIA Ta3, aMMMaK, ralléHas U3BecTb, HerawéHas U3BecTb, NUTbEBAsA coAa, MUPUT U
apyrue);

ChOPMUPOBAHHOCTb YMEHWUI oONpeaenaTb BANIEHTHOCTb W CTEMEHb OKUC/IEHUA
XMMUYECKMUX INEMEHTOB B COEAMHEHUSX Pa3/IMYHOrO COCTaBa, BMAO XMMWYECKOW CBA3MU
(KoBaneHTHadA, MOHHaA, MeTaNInYecKas, BOAOPOAHAA) B COEANHEHUAX, TUM KPUCTANINYECKOM
PEWETKN KOHKPETHOro BellecTBa (aTOMHan, MOJIEKYNSAPHAA, WMOHHAaA, MeTalinyeckas),
XapaKTep cpebl B BOAHbIX PAaCTBOPAX HEOPraHUYECKUX COeANHEHWN;

ChOPMUPOBAHHOCTb YMEHWI YCTaHaBAMBATb MNPUHAONEKHOCTb HEOPraHUYeCcKuXx
BELLLEeCTB MO UX COCTaBYy K onpeaenéHHOMY Kiaccy/rpynne coeaAnHeHuni (NpocTble BewecTsa —
MeTaN/ibl U HEMETaNNbl, OKCUAbI, OCHOBAHWS, KUC/IOTbl, aMbOTEPHbIE TMAPOKCUAbI, CONK);

COOPMUPOBAHHOCTb YMEHMM pPaACKpbIBaTb CMbIC/T MepuogMyeckoro 3akoHa . WU.
MeHaeneesa W [EMOHCTPUPOBATb €0  CUCTEMATUM3UPYIOLLYHD, OOBACHUTENbHYIO U
NPOrHOCTUYECKYIO QYHKLNY;

COOPMUPOBAHHOCTb YMEHWUI XapaKTepM30BaTb 3/IEKTPOHHOE CTPOEHME aTOMOB
XMMUYECKUX 3nemeHToB 1-4 neproaos MNepmoanyeckom cMcTeMbl XMMUYECKUX 31emeHToB [.
N. MeHaeneeBa, UCNONb3yA NOHATUA «S-, pP-, d-3NEKTPOHHbIE OPOUTANNY», KIHEpPreTU4ecKkme
YPOBHMY», 0OBACHATbL 3aKOHOMEPHOCTU M3MEHEHMA CBOMCTB XMMUYECKUX 3NIEMEHTOB U UX
CoeANHEHUI NO Nnepmogam 1 rpynnam Mepnogmyeckon cMcTeMbl XMMUYECKUX 3nemeHToB /.
U. MeHpeneesa;

chOPMMPOBAHHOCTb YMEHUM XapaKTepu3oBaTb (onucbiBaTb) obWME XMMUYECKUE
CBOMCTBA HEOPraHMYECKMX BELLECTB Pa3/IMYHbIX KNACcCOB, NOATBEPXKAATb CYLLECTBOBAHWE
reHeTUYECKOM CBA3M MeXKAY HEeOpraHMYeCKMMM BeLeCcTBaMM C MNOMOLLBI YPaBHEHMUM
COOTBETCTBYHOLLMX XMMUYECKUX PEAKLUN;

CHOPMUPOBAHHOCTb YMEHMA KNACCUOULMPOBATD XMMUYECKME PEaKLMM NO Pa3/INYHbIM
npusHakam (4Mcny M CoCTaBy pearvpyrowmx BewecTs, TennoBomy 3¢pdeKkTy peaKkuuuy,
M3MEHEHUID CTEMEHEN OKUC/IEHUA 3SNEeMEeHTOB, 00paTMMOCTM peakuuu, y4acTuto
KaTanusaTtopa);



ChOPMUPOBAHHOCTb YMEHUN COCTABNAATb YPABHEHMA pPeaKuuih pPasIMyHbIX TUMOB,
NMONHbIE U COKpalWEHHble YPaBHEHUA peakumMit MOHHOro obmeHa, y4MTbiBan YC/N0BUSA, NMPwU
KOTOPbIX 3TW peaKkuum nayTt Ao KOHUa;

chOPMUPOBAHHOCTb YMEHWUIA NPOBOAUTbL PeaKkUnM, NoATBEPKAAOWMNE KauyeCTBEHHbIN
COCTaB Pa3/IMYHbIX HEOPraHUYEeCKUX BELLECTB, PaACMO3HABaTb OMbITHbIM MNYTEM WOHBbI,
NPUCYTCTBYIOLLME B BOAHbIX PaCTBOPAX HEOPraHNUYECKUX BELLECTB;

chOpPMUPOBAHHOCTb YMEHUIM PACKPbIBATL CYLLLHOCTb OKUC/INTEIbHO-BOCCTAHOBUTENbHbIX
peakuMin NocpeacTBOM COCTaBAEHMA INEKTPOHHOro 6anaHca 3TUX peakuuii;

chOPMUPOBAHHOCTb YMEHUM 0OBACHATb 3aBUCMMOCTb CKOPOCTU XMMUYECKOM peakumnm
OT Pa3NIMYHbIX GAKTOPOB; XapaKTep CMELLEHMA XMMMUYECKOro PaBHOBECMA B 3aBUCMMOCTU OT
BHellHero Bo3geinictauna (npuHumn Jle LWatenbe);

chOPMUPOBAHHOCTb YMEHUN XapaKTepPU30BaTb XMMUYECKME MNPOLLECCHI, NeXaline B
OCHOBE  MNPOMbIWNEHHOIO  MNONYYEHUA  CEPHOM  KUCNOTbl, aMMMaKa, a TaKxe
chOPMUPOBAHHOCTb MpeacTaBNeHU 06 OOWKMX Hay4YHbIX MPUHLKMNAX M IKOJAOTMYECKUX
npobaemax XMMNUYeCcKoro NpomM3BoACTBa;

chOPMUPOBAHHOCTb YMEHWUI NPOBOAUTbL BbIYUCNEHUA C MCMONb30BAHUEM MOHATUA
«MaccoBaa A0NA BelLLecTBa B pacTBope», OOBEMHbIX OTHOWEHUN ra30B MPU XMMUUYECKUX
peakumax, Maccbl Bewectsa nam o6béma rasoB No M3BECTHOMY KOIMYECTBY BELLLECTBA, Macce
MNM 06BEMY O4HOMO M3 YHACTBYIOLWMX B PeaKLMKM BELWEeCTB, TenaoBoro sppeKkTa peakumnm Ha
OCHOBE 3aKOHOB COXPAHEHMS MAcCbl BELLECTB, NPEBPALLEHNA N COXPAHEHUA SHEPTUN;

chOpPMUPOBAHHOCTb YMEHUI cobatoaaTb NpaBuia NoAb30BaHUA XMMUYECKON NOCYA0M
M nabopaTopHbiIM 0b6OpyaoOBaHMEM, a TakKXe npaBuaa obpalleHMAa C BelwecTBamn B
COOTBETCTBUM C MHCTPYKLMAMM NO BbINOJAHEHWNIO N1aBOPATOPHbBIX XMMUYECKUX OMNbITOB;

chOPMUPOBAHHOCTb YMEHWUI MNAHUPOBATb U BbINONAHATb XMMWUYECKUIA ISKCMEPUMEHT
(pa3norkeHne nepokcMpa BOAOPOAA B MPUCYTCTBMM KaTanus3aTopa, onpeaeneHue cpegbl
pPacTBOPOB BELWECTB C MOMOLLbD YHUBEPCANbHOIO WHAMKATOPA, BAMAHME PA3JNYHbBIX
$aKTOPOB Ha CKOPOCTb XMMUYECKOM peaKkuuu, peakumm MOHHOro obmeHa, KayecTBeHHble
peakumn Ha cynbdat-, KapboHaT- M XNOPUA-AaHMOHbI, Ha KATMOH aMMOHMA, pelleHune
3KCNEepMMEHTa/IbHbIX 334a4 no Temam «MeTannbl» U «HemeTannbl») B COOTBETCTBUMU C
npaBuIamMm TeXHUKU b6e30nacHOCTM Npu obpalleHMU C BewecTBamMnM M NabopaTopHbIM
obopyaoBaHMeEM, NpeacTaBAATb pe3y/ibTaTbl XMMUYECKOrO 3KCNepumeHTa B popme 3anmcu
YPaBHEHWI COOTBETCTBYHOLWMX pPeakumn mn ¢GopMynnpoBaTb BbiBOAbI HAa OCHOBE 3TUX
pe3ynbTaTos;

ChOPMUPOBAHHOCTb YMEHUIN KPUTUYECKU aHANMU3NPOBATb XMMUYECKYD MHPOPMaLULO,
nosly4yaemyro M3 pasHbiX UCTOYHMKOB (CcpeacTBa MacCOBOM KOMMYHMKauuu, UHTepHeT U
APYTUX);

chOpPMMPOBAHHOCTb YMEHWUI cOBAOAATL MpPaBMAa 3KONOMMYECKM LLenecoobpasHoro
nosegeHna B ObITy U TPYAOBOM AEATENBHOCTU B LENAX COXPaHEHMA CBOEro 340PO0BbA U
OKpYKatoLLen NpMpoaHOM cpesbl, 0CO3HaBaTb ONACHOCTb BO34EMCTBUA HA XKMBbIE OPraHU3Mbl
onpeaenéHHbIX BEWEeCTB, NTOHMMan cMbicn noKasaTtena NMAK, noacHATb Ha npumepax cnocobbl
YMEHbLUEHUSA U NPeaoTBPaLLEHNA NX BPeAHOIro BO3AEMNCTBMA HA OPraHM3M YeN0BEK];

ANA 0b6yYatoWmMXCA C OrPaHUYEHHbIMW BO3MOMXKHOCTAMMW 340P0BbA: YMEHUE NPUMEHATb
3HaHWMA 06 OCHOBHbIX AOCTYMNHbIX METOAAX NO3HAHMA BEWECTB U XMMUYECKUX ABNEHUN;

AnA cnenbix M cnabosmaawmx oby4yaloWMXCA: YMEHWE WUCMNOoNb30BaTb penbedHOo-
TOYeyHyt cuctemy obosHaueHun J1. bpana gna sannucm xummnyecknx Gopmyn.



TEMATUYECKOE NNAHUPOBAHUE
10 K/1ACC

Ne

Konunuecrso yacos

dneKTpoHHbIe (undposbie)

n/n HavmeHoBaHue paspenos u Tem Nnporpammbl Beero KoHTponbHble | MMpakTuyeck 06pasoBaTeNbHble pecypcbl
paboTbl ue pabortbl
Paspen 1. TeopeTnyeckme 0CHOBbI OPraHUYECKO XUMUKN
1.1 Zsfaiﬂsi;::;j ZEZZ;KHOGHH):;MAV.IMMT:?E::FSE:GHMﬂ 3 Bubnumoteka LLOK https://myschool.edu.ru/
Wtoro no pa3sgeny 3
Paspen 2. Yrnesopopogbl
2.1 MNpeaenbHbie yrnesoaopoabl — asikaHbl 2 Bubnnoteka LLOK https://myschool.edu.ru/
2.2 :j::jjeanble YIEBOAOPOASI: ANKEHD], aNTKaANEHB, 6 1 bubnnoteka LLOK https://myschool.edu.ru/
2.3 ApomaTtnyecKkue yrnesogopoabl 2 bubnnoteka LLOK https://myschool.edu.ru/
2.4 :ggg:f';ob_:a”cquMKM YIIICBOROPOADE M X 3 1 Bubnnoteka LLOK https://myschool.edu.ru/
UToro no pasgeny 13
Paspgen 3. Kucnopoacoaepikalime opraHuyeckme coegnHeHus
3.1 CnnpTbl. PeHon 3 Bubnunoteka LLOK https://myschool.edu.ru/
3.2 Anbaernabl. KapboHoBble KucioTbl. CnoxHbie 3¢pupbl 7 1 Bubnumoteka LLOK https://myschool.edu.ru/
3.3 Yrnesogapl 3 1 bubnnoteka LLOK https://myschool.edu.ru/
UTtoro no pasgeny 13
Paspen 4. AsoTtcoaeprkalme opraHuyecKue coeguHeHuUA
4.1 AMWHbI. AMMHOKUCNOTbI. Benkn 3 bubnnoteka LLOK https://myschool.edu.ru/
UTtoro no pasgeny 3
Paspen 5. BbicokomoneKynspHble coegUHEHUA
5.1 Mnactmaccol. KayyyKku. BonoKHa 2 Bubnunoteka LLOK https://myschool.edu.ru/
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WUtoro no pasaeny
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11 KN1ACC

Konunyecrso 4yacos

Ne dneKTpoHHble (undposbie)
HanmeHoBaHuMe pa3aenos u Tem Nporpammbl KoHTponbHble | MpakTuueck
n/n Bcero obpasoBaTtenbHble pecypcbl
pabortbl ne pabotbl
Paspen 1. TeopeTuyeckme oCHOBbl XMMUU
CTpoeHune aTomos. [leproanyecknin 3aKoH 1
1.1 MNepuognyeckasa cuctema xXmummyeckux anemenTos . U. 3 bubnnoteka LLOK https://myschool.edu.ru/
MeHpeneeBa
1.2 CtpoeHue BellecTBa. MHoOroobpasue BelwecTs Bbubnnoteka LLOK https://myschool.edu.ru/
13 Xumunyeckume peaxkuymu 1 1 Bubnunoteka LLOK https://myschool.edu.ru/
Utoro no pasgeny 13 Bubnunoteka LOK https://myschool.edu.ru/
Paspen 2. HeopraHunyeckaa xmumua
2.1 MeTannsl 6 1 Bubnunoteka LLOK https://myschool.edu.ru/
2.2 HemeTtannbl 9 1 1 bubnnoteka LLOK https://myschool.edu.ru/
2.3 CBA3b HEOPraHUYECKNX U OpraHUYeCKUX BeLLecTB Bubnunoteka LLOK https://myschool.edu.ru/
UTtoro no pasgeny 17 Bubnunoteka LLOK https://myschool.edu.ru/
Pasgen 3. Xumuna un }unsHo
3.1 XUMUSA U KNU3HDb 4 Bbubnnoteka LLOK https://myschool.edu.ru/
UTtoro no pasgeny 4
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 34 2 3
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NOYPOYHOE NZTAHUPOBAHUE

10 KN1ACC
Konuuectso
Ne dneKTpoHHble uudposble
Tema ypoKa Yyacos
n/n HaTta obpasoBaTtenbHble pecypcbl
Bcero

1 MpeameT opraHMYeCcKoM XMMUK, eé BOSHUKHOBEHWE, Pa3BUTME U 3HAUYEeHNe 1 Bubnnoteka LLOK https://myschool.edu.ru/
Teopwusa cTpoeHMA opraHnYecKknx coegmHenunin A. M. bytneposa, eé

2 P P P A yTIIepoBa, 1 Brubnunoteka LLOK https://myschool.edu.ru/
OCHOBHbIE NOJIOXKEHUA
MNpeactaBneHne 0 KnaccmPpuKaunm opraHMYeckux Bewects. HomeHknaTtypa

3 Pea Puray P H yP 1 Bubnuoteka LLOK https://myschool.edu.ru/
(cMcTemaTmyeckan) M TpMBMabHble Ha3BaHMA OPraHUYECKMX BELLECTB

4 AnKaHbl: COCTaB M CTPOEHME, TOMOJIOTUYECKUIA pAL, 1 Bubnunoteka LLOK https://myschool.edu.ru/

5 MeTaH 1 3TaH — NpocTeine npeacTaBUTENM a/IKaHOB 1 Bubnuoteka LLOK https://myschool.edu.ru/

6 ANKeHbl: COCTaB U CTPOEHWNE, CBOICTBA 1 Bubnuoteka LLOK https://myschool.edu.ru/

7 3TuneH n nponuaeH — NpocTerwne NpeacTaBUTENN AaSIKEHOB 1 Bubnnoteka LLOK https://myschool.edu.ru/

8 MpakTnyeckan pabota Ne 1. «[MonyyeHne sTUNEHA U U3YyYEHNE €r0 CBONCTB» 1 Bnbnunoteka LLOK https://myschool.edu.ru/
AnkagueHsbl. bytagnen-1,3 u metnnbytagmen-1,3. NonyyeHne

9 A yTah ’ yTea ’ y 1 Bubnuoteka LLOK https://myschool.edu.ru/
CUHTETUYECKOTO KaydyKa U pe3uHbl
ANKMHbI: COCTaB U 0COBEHHOCTUN CTPOEHUSA, FOMOIOMMYECKMI paa,.

10 . . P ’ PAA 1 Bubnnoteka LLOK https://myschool.edu.ru/
AueTnneH — NPoCTeENW N NPeacTaBUTENb aIKUHOB

11 BbluMCNeHUA NO ypaBHEHMIO XMMUYECKOM peakumnm 1 Bubnnoteka LLOK https://myschool.edu.ru/

12 ApeHbl: 6eH301 1 Tonyon. TOKCMYHOCTb apeHoB 1 Bubnuoteka LLOK https://myschool.edu.ru/
leHeTMYecKan cBA3b YyrNesBoA0pOA0B, NPUHAANAENKALLMX K Pa3/INYHbIM

13 Y AOPOAOSE, MpURAA - P 1 bnbanoteka LLOK https://myschool.edu.ru/
KNnaccam
MpupoaHble UCTOYHUKKN YTNEeBOAOPOAOB: MPUPOAHbINM ras 1 NONyTHble

14 prPoA y AOP p, PHPOA Y 1 Bubnnoteka LLOK https://myschool.edu.ru/
HedTAHbIe ra3bl, HedpTb M NPOAYKTbI €€ nepepaboTkm
MpupoAHbIe NCTOYHUKN YINEeBOAOPOA0B: MPUPOAHbIM ra3 U NonyTHbIe

15 pvp y P N pup y 1 Bnbnunoteka LLOK https://myschool.edu.ru/
HedTAHbIe rasbl, HeGTb U NPOAYKTbI €€ nepepaboTku



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

16 KoHTponbHas paboTa no pasaeny «Yrnesoaopoab» 1 Bubnuoteka LLOK https://myschool.edu.ru/
MNpepenbHble 0AHOATOMHbIE CNMPTbI: METAHOAN M 3TaHOA. BogopoaHas

17 PeA a P AOPOA 1 bnbnunoteka LLOK https://myschool.edu.ru/
CBA3b

18 MHoroaTomHble CNUPTbI: STUNEHT/INKONb U FINLEPUH 1 Bubnnoteka LLOK https://myschool.edu.ru/
deHon: cTpoeHne MOSIEKYNbI, PU3NYECKNE U XMMNYECKUE CBOMCTBA,

19 P ynol, ¢ 1 Bubnuoteka LLOK https://myschool.edu.ru/
npUMeHeHue

20 Anbaerngbl: popmanbgerma u auetanbaerng. ALeToH 1 Bubnnoteka LLOK https://myschool.edu.ru/
OA[HOOCHOBHbIE NpesenbHble KaPHOOHOBbLIE KUCNOTbI: MypaBbUHAA U

21 A pea P i 1 bnbnunoteka LLOK https://myschool.edu.ru/
YKCyCHas

22 MpakTnyeckan pabota Ne 2. «CBOMCTBA pPacTBOPa YKCYCHOM KUC/OTbI» 1 Bubnuoteka LLOK https://myschool.edu.ru/
CTeapnHOBa“A M 01€MHOBAA KUCNOTbI, KakK NPeACTaBUTENMN BbICLLMX

23 1 Bubnnoteka LLOK https://myschool.edu.ru/
KapbOHOBbIX KNCNOT

24 Mbifla KaK CONM BbICLLIMX KapbOHOBbIX KUC/IOT, UX MotoLLee AelcTBUe 1 bnbnunoteka LLOK https://myschool.edu.ru/
CnoxHble 3dpmpbl Kak NPon3BogHble KAPOOHOBbIX KUCNOT. Maponuns

25 oup P & P a 1 Bnbnunoteka LLOK https://myschool.edu.ru/
CNOXHbIX 3pnpoB

26 Hupbl: rnaponmns, npumeHeHue, 6Moornyeckas Posb }KUPos 1 Bubnuoteka LLOK https://myschool.edu.ru/
Yrnesoapl: coctaB, KnaccuduKkauma. BaxkHenwne npeactaBUTeNn: I/110K03a,

27 A ukay PeA 1 bnbnunoteka LLOK https://myschool.edu.ru/
dpyKTO3a, caxaposa

28 Kpaxman v uenntonosa Kak npupoaHble noammepbl 1 Bubnuoteka LLOK https://myschool.edu.ru/
KoHTponbHan paboTa no pasaeny «Kucnopoaconepralime opraHnyeckme

29 P P pasaeny PoAcoAepHall P 1 Bubnuoteka LLOK https://myschool.edu.ru/
coeguHeHna»

30 AMUHbI: METUNAMWUH N aHUNNH 1 Bubnnoteka LLOK https://myschool.edu.ru/
AMMHOKNCNOTbI Kak aMdOTepPHbIE OPraHMYecKne CoOeaUHEHUA, UX

31 dotep P A 1 bnbnunoteka LLOK https://myschool.edu.ru/
6uonormvyeckoe 3HavyeHue. MenTuabl

32 benku Kak NnpnpoaHbie BbICOKOMONEKYIAPHbIE COeANHEHUA 1 Bubnuoteka LLOK https://myschool.edu.ru/

33 OCHOBHblE MOHATUA XMMUWN BbICOKOMONEKYNAPHbBIX COEAUHEHUN 1 Bubanoteka LLOK https://myschool.edu.ru/
OCHOBHble MeTOAbl CUHTE3a BbICOKOMOEKY/IAPHbIX COeANHEHWNA.

34 & yaAp a 1 bnbnunoteka LLOK https://myschool.edu.ru/
MnacTmaccol, Kay4yyku, BOSIOKHA

OBLLEE KONNMYECTBO YACOB MO NPOrPAMME 34
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11 KNACC

Konunuecrso Darta
Ne dneKTpOoHHbIe unudposBble
Tema ypoKa Yyacos usyyeH
n/n obpasoBartenbHble pecypcbl
Bcero ma

1 XMMUYECKUI sneMeHT. ATOM. INEeKTPOHHAA KOHOUIypauua aTomoBs 1 Bubnumoteka LLOK https://myschool.edu.ru/
Mepuogmyeckmin 3aKoH U MNeprogmyeckaa cMctema XMMUYECKUX

2 anemeHTOoB . . MeHaeneeBa, nx cBA3b C COBPEMEHHOI Teopuen 1 Bubnumoteka LLOK https://myschool.edu.ru/
CTPOEHMA aTOMOB
3aKOHOMEPHOCTN U3MEHEHNA CBONCTB XMMMUYECKNX INEMEHTOB U UX

3 COeAMHEeHWI no rpynnam 1 nepmoaam. 3HauyeHue NepnogmMyeckoro 3aKkoHa 1 Bubnumoteka LLOK https://myschool.edu.ru/
M CUCTEMbI XMMUYECKUX anemeHToB [.U. MeHaeneesa B pPa3BUTUM HaYKH
CTpoeHue BewecTBa. XMMKNYECKana CBA3b, €€ BMUAbl; MEXAaHU3MbI

4 . 1 bnbanoteka LLOK https://myschool.edu.ru/
obpa3oBaHMA KOBaNEHTHOM cBA3M. BogopoaHana cBA3b
BaneHTHOCTb. DneKTpooTpuuaTenbHOCTb. CTeneHb oKMUcaeHuA. BelecTsa

5 1 bnbnnoteka LLOK https://myschool.edu.ru/
MONEKYNAPHOrO U HEMOJIEKYNAPHOrO CTPOEHMUA
MoHATME O ANCNEepPCHbIX cMcTeMax. MICTUHHbIE N KONNOMAHbIE PACcTBOPbI.

6 1 Bnbnnoteka LLOK https://myschool.edu.ru/
MaccoBas [0 Bew,ecTsa B pactsope
Knaccudumkauma n HomeHKNaTypa HEOPraHUYECKNX COEQUHEHUN.

7 1 Bubnumoteka LLOK https://myschool.edu.ru/
[eHeTUYeCcKana CBA3b HEOPraHUYECKUX BELLLECTB, PA3NMYHbIX KNAccoB
Knaccnoumkauma XuMmmyYeckmnx peakumnii B HEOPraHMYeCcKom 1 opraHNYecKkom

8 XUMUU. 3aKOH COXPAHEHMA MACCbl BELLECTB; 3aKOH COXPaHEHUA U 1 Bubnumoteka LLOK https://myschool.edu.ru/
npeBpaLLeHNA SHEPTUM MPU XMMUYECKUX PeaKLMAX

9 CkopocTb peakunun. ObpaTnmble peakunmn. XMMMUYECKOe paBHOBeECKHE 1 Bubnumoteka LLOK https://myschool.edu.ru/
MpaKTnyeckana paboTa Ne 1. «BansHue pasnnyHbix GakTopoB Ha CKOPOCTb

10 . 1 Bnbnnoteka LLOK https://myschool.edu.ru/
XMMUYECKOM peakLnumn»
DNeKTpoAUTUYECKana guccoumnauma. NoHATME 0 BOAOPOAHOM NoOKasartene

11 (pH) pacTBOpa. Peakumm noHHOro obmeHa. M'maponms opraHUYecKknx u 1 Bubnumoteka LLOK https://myschool.edu.ru/
HEOpPraHMYEeCKNX BELLECTB
OKMCAUTENbHO-BOCCTAHOBUTENbHbIE peaKkunn. MoHATHe 06 aneKkTponuse

12 . 1 Bnbnnoteka LIOK https://myschool.edu.ru/
pacnniaBoB U PAcTBOPOB CONEN

13 KoHTponbHas paboTa no pasaeny «TeopetTnyeckme oCHOBbI XMMUNY 1 bnbanoteka LLOK https://myschool.edu.ru/
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MeTannbl, X NONOXKeHNe B nepVIOAM‘-IeCKOﬁ cncreme XmummnyecCKnx

14 anemeHToB . N. MeHaeneesa n ocobeHHOCTM CTpoeHMa atomos. Obuime 1 Bnbnnoteka LLOK https://myschool.edu.ru/
¢dun3nyeckme cBoMCTBA METaNN0B

15 Cnnasbl METaNN0B. INEKTPOXMMUYECKUIA PAL HANPAXKEHNIA METaNnNoB 1 Bubnumoteka LLOK https://myschool.edu.ru/
XMMMYECKME CBOMCTBA BaXKHEMLINX METaNN0B (HaTPpWU, Kani, Kanbuuii

16 N . . v, ’ ’ 1 Bubnnoteka LUOK https://myschool.edu.ru/
MarHun, anloMUHUIN) U X COeANHEHUI

17 XrMmunyeckume cBOMCTBA Xpoma, Mmean 1 Nx coeguHeHUn 1 bnbnnoteka LLOK https://myschool.edu.ru/

18 XMMMYECKMe CBOMCTBA LMHKA, Kese3a U UX coeauHeHumn 1 Bubnumoteka LLOK https://myschool.edu.ru/
MpakTnyeckan pabota Ne 2. "PelweHne aKCNepMMeHTanbHbIX 33434 Mo Teme

19 y 1 Bubnnoteka LLOK https://myschool.edu.ru/
«MeTannbi»
HemeTannbl, ux nonoxeHue B Mepnoanyeckomn cucteme XMMmnYeCcKux

20 ’ P 1 Bubamoteka LIOK https://myschool.edu.ru/
anemeHToB . N. MeHaeneeBa n 0cobeHHOCTM CTPOEHMA aTOMOB
®un3myeckne CBOMCTBA HEMETANNOB. ANN0OTPONUA HeMeTannos (Ha

21 1 Brubnnoteka LLOK https://myschool.edu.ru/
npumepe Kncnopoaa, cepbl, pochopa u yrnepoaa)

22 XMMMUyeckume CBOMCTBA rasioreHoB, CEPbI U UX COEANHEHN 1 Bubnumoteka LLOK https://myschool.edu.ru/

23 Xrmunyeckue cBOMCTBA a3oTa, docodpa 1 X coeguHEHUI 1 bnbnnoteka LLOK https://myschool.edu.ru/

24 XYMMYecKkue CBOMCTBA yrneposa, KPeEMHUA U UX COeANHEHUM 1 Bubnumoteka LLOK https://myschool.edu.ru/

25 MpumeHeHWe BaXKHENLLMX HEMETANNOB U UX COeANHEHUN 1 bnbanoteka LLOK https://myschool.edu.ru/
Ob6obuieHne n cuctemaTnsauma 3HaHMN No Teme «HemeTannbi».

26 BbluMcneHUA No ypaBHEHMAM XMMUYECKUX PeaKLUIM U TEPMOXUMUYECKNE 1 Bubnumoteka LLOK https://myschool.edu.ru/
pacyéTol
MpaKTnuyeckas pabota No 3. «PelleHne sKcnepuMeHTaIbHbIX 33434 Nno

27 P " P " P 1 Bubnnoteka LLOK https://myschool.edu.ru/
Teme "Hemetannol"»

28 KoHTposibHas pabota no temam «MeTtannbi» n «Hemetannoi» 1 Brubnnoteka LLOK https://myschool.edu.ru/
HeopraHnyeckne n opraHn4yeckue KMcnoTbl. HeopraHmyeckme um

29 1 bnbanoteka LLOK https://myschool.edu.ru/
OpraHM4YecKne OCHOBaHUA
AmdoTepHble HEOPraHUYECKNE U OpraHUYEeCcKne coeanHeHUA.

30 dorep P P 1 bnbnnoteka LLOK https://myschool.edu.ru/
leHeTMYecKan CBA3b HEOPraHMYECKMX M OPraHUYEeCKUX BELLECTB
Ponb xumnn B obecneyeHnn sKONOrMYecKom, SIHepreTUYecKom 1 NULL,EBOM

31 ’ 1 Bubnnoteka LLOK https://myschool.edu.ru/
6e30MacHOCTH, Pa3BUTUN MeAULUHbI

32 MpeacTaBneHns 06 o0bLWMX HayYHbIX MPUHLMNAX MPOMbILINEHHOTO 1 Bubnumoteka LLOK https://myschool.edu.ru/
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nonyyeHumA BaXKHEMLIMNX BeulecTts

33 YenoBeK B MUpe BELLECTB U MaTepunaios 1 Bubanoteka LLOK https://myschool.edu.ru/
34 Xnmma 1 300p0Bbe YENOBEKA 1 Bnbnnoteka LLOK https://myschool.edu.ru/
OBLUEE KOJTMYECTBO HYACOB MO NMPOrPAMME 34
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YYEBHO-METOAMNYECKOE OBECNEYEHME OBPA30OBATEJ/IbHOIO NPOLECCA
OBA3ATE/IbHbIE YHEBHbIE MATEPUA/bI ANA YYEHUKA

e Xumusa, 10 knacc/ FabpuensaH O.C., ObuLecTBO C OrpaHNUYeHHOM OTBETCTBEHHOCTbIO «IPODAY;
AKumoHepHoe obulectBo «M3aatenbcTBo «lpocBelleHmne»

® Xummsa, 11 knacc/ FabpuensaH 0.C., ObLLecTBO C OrpaHNUYeHHOM OTBETCTBEHHOCTbIO «IPODAYX;
AKumoHepHoe obulectBo «M3aatenbcTBo «lpocBelleHmne»

Beegute BapunaHT

METOAUYECKUE MATEPUA/bI ONA YHUTENA

Beeante 1. O.C.NabpuensaH, .l./lbicoBa «Xumua MeTtogmyeckoe nocobme — 6a3oBbii YPOBEHbY -
M.: Opoda 2022 roa.

2. O0.C.l'abpuensH, U.I.Octpoymos, «ObLWaa xumna B TecTax, 3agadax, ynpaxkHeHumax. 11 knacc»
— M.: Apoda, 2023 roa.

3. O.C.l'abpwuensH, N.H.bepe3kunH, A.A.YwakoBa «Xumusa 11 Knacc: KOHTpO/bHbIE U
NpPOBEPOYHbIe PaboTbl K yuebHUKy». — M.: ipoda, 2021 r.

4. 0.C.Nrabpuensn, .l NlbicoBa, A.l.BBeaeHcKkasa «Xumua 11 knacc: HactonbHas KHUra gna
yuntena». Yacto 1 — M.: poda, 2019 roa.

5. O0.C.l'abpuensH, I'.l.NlbicoBa, A.l.BBeaeHcKaa «Xumua 11 knacc: HactonbHaa KHuUra ans
yuntena». Yactb 2 — M.: ipoda, 2022 roga.

6. O.C.lN'abpuensaH, MN.B.PeweTtos, N.I.OcTpoymoBsa «3aaaum no Xmumum n cnocobbl nx peeHns» -
M.: «Apoda», 2021roa.

7. B.I. QeHuncoa «Xmumua 11 knacc noypouHble naaHbl No y4ebHuKy O.C.NabpuensaHa,
I.I.JleicoBon» - Bonrorpaa» Yuutenb 2018roa.

8. M.A.Pabosa, Y.HO.HeBcKas, P.B.JIuHKo «TecTbl no xumuun 11 knaccr», - M.: dk3ameH, 2019r.
9.9. O.C.lN'abpuensH, UN.I.ocTPOYMOB «XMMMUUYECKUIN IKCNEPUMEHT B WIKose 11 Knaccy; - M.:

Apoda.—-2019 roa.

LLUPPOBbLIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

Beeaute _ BBeauTepaHHblehttp://www.chemnet.ru FaseTta «Xumusa» n caiT ana yuutena «f
nay Ha ypoK XMMUmn»

http://him.1september.ru EgnHas konnekuma LLOP: NMpeameTHas Konnekuma « Xummar»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4Hble 3KCNEPUMEHTbI:

xumua. Konnekuyma Poccuimckoro o6u.|,eo6pa308aTeanoro nopTtana



http://experiment.edu.ru AIXUMWK: caint /1.10. AnnkbepoBsoli

http://www alhimik.ru Bcepoccuitckana onmmnmaza WKObHUKOB MO XMMUU
http://chem.rusolymp.ru OpraHuyeckaa XMmuaA: 31eKTPOHHbIN y4eBHUK Ana cpeaHel LWKOobI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMWW: 3NEKTPOHHbIN y4ebHUK

http://www hemi.nsu.ru OTKpbITbI Konneax: Xumus

http://www.chemistry.ru luctaHUMOHHAsA 0IMMNMAAA NO XUMUKN: TENIEKOMMYHUKALMOHHbI

06pa3oBaTe/ibHbIN MPOEKT






