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NOACHUTENbHAA 3ANMNCKA

Mporpamma nNo XMMMWU Ha YPOBHe cpedHero obuiero obpa3oBaHMA pa3paboTaHa Ha
ocHoBe ®PepepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «0O6 obpasosBaHuu B Poccuitckom
depepaunm», TpeboBaHMI K pesynbTaTam 0CBoeHMA deaepanbHoll 06pa3oBaTebHOM
nporpammbl cpeaHero obuero obpasosaHua (POM COO), npeactaBneHHbix B PegepanbHom
rocygapcreeHHom obpasoBatenbHom cTaHgapte COO, ¢ yyétom KoHuenuuu npenogaBaHus
yyebHoro npegmeta «Xumua» B 0b6pasoBaTenbHbIX opraHuM3aumax Poccuiickon depepauunm,
peanunsyowmx OCHOBHble 06pa3oBaTeNbHble NPOrPaMMbl, U OCHOBHbIX NONOXeEHUIM «CTpaTernu
pa3BuTUA BoCnNUTaHMA B Poccuiickon Pepepauum Ha nepuog Ao 2025 roga» (PacnopsrkeHue
Mpasutenbctsa PO ot 29.05. 2015 N2 996 - p.).

OcHoBy noaxoAoB K pa3paboTke nporpammbl NO XMMWUKM, K onpeaeneHuto obuien
cTpaternm obyyeHus, BOCMUTAHUA M Pa3BUTUA 0Oy4YatoWwmMxca cpeacTBaMmn yyebHoro npegmeta
«Xumua» gna 10-11 knaccoB Ha 6a30BOM YpPOBHE COCTAaBWMAN KOHLEMTYyasibHbIE MOIOXKEHUS
®roc COO o B3aMMOOOYCNOBNAEHHOCTM UeneK, coaeprkaHus, pes3y/nbTaToB obydyeHusa u
TpeboBaHMI K YPOBHIO NOATOTOBKM BbIMYCKHUKOB.

Xummnyeckoe o6pas3oBaHMe, Mo/y4aemoe BbINYCKHUKaMKU  oblieobpasoBaTenbHOM
OopraHusaumu, ABNSETCA HEOTbeEMIEMOM YacTbto UX 06pas3oBaHHOCTU. OHO  CAYXKMUT
3aBeplUaloWwmm 3Tanom peanus3auum Ha COOTBEeTCTByOWEeM emy 6a30BOM YPOBHE K/OYEBbIX
LEeHHOCTEeN, MPUCYLLMX ULENOCTHOM CUCTEME XMMMYECKOro 06pasoBaHMA. ITUM  LLEHHOCTU
KacaloTca MO3HaHMA 3aKOHOB Npupoabl, POPMUPOBAHMA MUPOBO33PEHUA U OOLLEN KYNbTypbl
YesioBEeKa, a TaKKe IKO/OrMyeckM OOOCHOBAHHOrO OTHOLIEHMA K CBOEMy 340pOBbi0 W
npupoaHoi cpeae. Peannsyertcs xumuyeckoe obpasoBaHMe 0byYatoWwmMxca Ha YpOBHe cpeaHero
obuwero obpasoBaHMA cpeacTBaMKU y4ebHOro npegmeTta «XMmua», CoAeprKaHue U NocTpoeHue
KOTOPOro onpeaefieHbl B Mporpamme No XMMWUKU C Y4ETOM cneumduKM HayKum Xumun, eé
3HA4Y€eHMA B MO3HAHUKN NPUPOAbI U B MaTEPMANIbHOM }KU3HN OOLLLECTBA, @ TaKXKe C YYETOM 06LLMX
uenen 1 NPMHUKUNOB, XapaKTePU3YHOLMX COBPEMEHHOE COCTOSAHME CUCTEMbI CpeaHero obuiero
obpaszoBaHua B Poccuinckon Pepepaymm.

XMMUA KaK 3/1EMEHT CUCTEMbI ECTECTBEHHbIX HAayK UrpaeT ocobyo ponb B COBPEMEHHOM
UMBUAN3ALNM, B CO30aHMM HOBOM Ha3bl MaTepuanbHOM KynbTypbl. OHa BHOCUT CBOM BK/af B
dbopmMpOBaHME  PALMOHANBHOIO  HAYYHOrO  MbIW/IEHMA, B  CO34aHWe  LenoCTHOro
npeacrtasneHmMa 06 OKpy)Kalowem Mupe Kak O eAMHCTBE NpUMpoabl M YenoBeKa, KoTopoe
dbopmumpyeTcs B XMMUM Ha OCHOBE MOHMMaHWA BELLECTBEHHOIO COCTaBa OKPYKalowero mMupa,
OCO3HAHWA B3aMMOCBA3M MeXAYy CTPOEHMEM BELLECTB, WX CBOMCTBAMW U BO3MOMKHbIMMU
obnacTamM NpUMeHeHuA.

TecHo B3aMMOAENCTBYA C APYIMMM  €CTeCTBEHHbIMM  HayKaMW, XMMKUA  CTaja
HEOTbEMNEMOWN YaCTbl0 MMPOBOM Ky/bTypbl, HEOOXOAMMbBIM YCIOBMEM YCMELHOIo TPyaa W
M3HM KaXK4oro yneHa obuwectsa. CoBpeMeHHana XMMUA KaK HayKa co3mpaTtesibHas, Kak HayKa
BbICOKMX TEXHONOIMI Hanpas/ieHa Ha pelleHne rnobanbHbIX NPobAEeM YCTOMYMBOTO Pa3BUTUSA
YyesnioBeYeCTBa — CblIPbEBOM, 3HEPreTMYecKoM, MULLEBOM, 3KONOrMYeckon 6Oes3onacHoOCTU W
OXpaHbl 340POBbA.

B cooTtBeTcTBMM C 0OWMMKM ULENAMM U NPUHLMNAMK cpegHero obuero obpasoBaHuA
cogepaHne npegmeta «Xumua»  (10-11 Knaccbl, 6a30BbI  YPOBEHb  M3yYeHUs)
OPUEHTMPOBAHO MNPEUMYLLECTBEHHO HA OOLWEKYNbTYpPHYIO MOArOTOBKY 0Oy4yatoLmxcs,
HeobxoaAnMyo UM A/1A BbIPabOTKM MUPOBO33PEHYECKMX OPUEHTUPOB, YCNELHOMO BKAOYEHMUA B
XM3Hb COUMYMa, MPOAO/IKEHUA 06pas3oBaHUA B pPas3IMYHbIX 061acTAX, He CBA3AHHbIX
HenocpeacTBEHHO C XMMUEN.



CocTaBnalowmmmn npegmeta «Xumua» nABnsaoTca 6asosble Kypcbl — «OpraHuyeckas
Xumma» n «O6LWan n HeopraHMYeCcKaa XMMMA», OCHOBHbIM KOMMOHEHTOM COAEPKAHUA KOTOPbIX
AB/AOTCA OCHOBbI 63a30BOW HAYKMU: CUCTEMA 3HAHWUI MO HEOPraHMYECKOM XMMUM (C BKIOYEHNEM
3HaHWUM M3 06LLEN XMMUKN) U OpraHMYecKon Xumun. PopmmpoBaHMe AaHHOW CUCTEMbI 3HAHUM
npu msydyeHun npeameta obecneymBaeT BO3IMOMKHOCTb PACCMOTPEHUA BCEro MHOroobpasus
BELLECTB Ha OCHOBE OOLLNX NOHATUIN, 3aKOHOB N TEOPUIN XUMUN.

CTpyKTypa cofeprKaHuA KypcoB — «OpraHuyeckasa xumua» n «0bwana n HeopraHuyeckas
XMmuma» cbopmMMpoBaHa B NPOrpaMme nNo XMMUM HA OCHOBE CUCTEMHOIO NMOAX0Aa K U3YyYeHUIo
yyebHOoro martepuana um obycnosneHa UCTOpUYECKM OBOCHOBAHHbIM Pa3BUTMEM 3HAHWUI Ha
onpeaenéHHbIX TEeOpPeTUYECKMX YPOBHAX. TaK, B Kypce OPraHUYecKoM XMMWUM BeLLecTBa
PacCMaATPMBAIOTCA HA YPOBHE KNAaCCMYECKOW TEOPUM CTPOEHUA OPraHUYecKUX COeaAuHEeHUM, a
TaKXXe Ha YPOBHE CTEPEOXMMMUYECKUX U INEKTPOHHbIX NpeacTaBAeHUn O CTPOEHMU BeLLecTs.
CBepeHna ob m3yvaembix B Kypce BeLLecTBax AAlOTCA B Pa3BUTMM — OT YrneBOAOPOAOB A0
CNOXKHbIX BMONOrMYECKM AKTUBHbIX COeAMHEHWUI. B Kypce OpraHMYecKkon XMmuMM noay4vatoT
pa3suTHe cPopmMpOBaHHble HA YPOBHE OCHOBHOro obuwero obpa3oBaHUA MepBOHAYasbHbIe
npeacTaBNeHnA O XMMUYECKOM CBA3U, KNACCUPUKALMOHHbBIX NPU3HAKAX BELLECTB, 3aBUCMMOCTH
CBOWCTB BELLECTB OT UX CTPOEHMSA, O XMMUYECKOM peaKkuum.

Mo HOBbIM YrAOM 3peHMa B npegmeTe «Xumusa» 6a30BOro ypoBHSA paccMaTpuBaeTcs
M3YYEHHbIW HA YPOBHE OCHOBHOrO o0buwero o06pa3oBaHMA TEOPETUYECKUA MaTepuan W
dakToNOrnyecKkme cBeAeHNA O BELLEeCTBAX M XMMMUYECKOM peaKumun. TaK, B YacTHOCTH, B Kypce
«ObLWan M HeopraHMYECKaa XMMUA» 0OyYalOLLMMCA NPenoCTaBAAETCA BOSMOXKHOCTb OCO3HATb
3HAYEeHMEe MepuoaMYECcKOro 3aKoHa C 0bWEeTeopeTUYeCcKMX U MeToA0N0MMYECKUX NO3ULUNA,
rnybyke MNOHATb MCTOpPUYECKOE M3MeHeHMe O¢YHKLMIM 3TOro 3akoHa — oT obobuwatoweln no
06bsACHAIOLWEN N NPOTrHO3UPYIOLWEN.

EanHaa cuctema 3HaAHUM O Ba*KHEMLLMX BeLLeCTBax, UX COCTaBe, CTPOEHUM, CBOMCTBAX U
NPUMEHEHNM, A TAKXKE O XMMUYECKUX PEAKLUAX, UX CYLLLHOCTU U 3aKOHOMEPHOCTAX NPOTeKaHUA
pgononHaetrcA B Kypcax 10 v 11 KnaccoB 3nemeHTamu codepyKaHuAa, MMeoWwmMmun
KY/NbTYPO/IOTUYECKMIA M MNPUKNAAHON XapaKTep. ITW 3HAHMA CNOCOOGCTBYIOT MNOHMMAHWUIO
B3aMMOCBA3N XMMWUW C AOPYrMMU HAyKaMu, PacKpbiBaloT €€ posb B MNO3HaBaTe/IbHOM U
NPaKTUYECKON [eATeNbHOCTU 4YenoBeKa, CMocob6CTBYIOT BOCMUTAHMIO YyBaXKeHMA K npoueccy
TBOpYECTBa B 061aCTU TEOPUM U MPAKTUYECKUX MPUNONKEHUN XMMWUKM, MOMOFAtOT BbIMYCKHUKY
OPUEHTMPOBATbCA B OOLLECTBEHHO U IMYHOCTHO 3HAYMMbIX NPob6aemax, CBA3AHHbIX C XMMUEN,
KPUTUYECKN OCMbICINBATb MHPOPMALMIO U NPUMEHATL €€ ANA NOMOJIHEHMA 3HAHWN, peLleHns
WHTENNEKTYya/IbHbIX U SKCNEePUMEHTA/IbHbIX UCCNeaoBaTeNbCKUX 3a4a4. B uenom copepikaHue
yyebHoOro npeamerta «XMMuA» SAHHOTO YPOBHA U3yYeHUA OPUEHTMPOBAHO Ha GopMMUPOBaHUE Y
06y4YaloLLMXCA MUPOBO33PEHYECKOM OCHOBbI AN NOHUMAHUA GUNOCOPCKUX UAEW, TAKUX KaK:
MaTepuanbHOe eMHCTBO HEOPFraHNMYECKOro U OpPraHMYecKoro Mmupa, obyc10BNEHHOCTb CBOMCTB
BEL,eCTB WX COCTaBOM W CTpOEHWeM, MO3HAaBAaEMOCTb MPUPOAHbLIX ABNEHUA NYTEM
JKCMepMMeHTa W pelleHMA MNPOTMBOPEYUA MeXKAYy HOBbIMM (aKTamu U TeopeTUYeCKUMM
NpeAnocblI/IKAMKW, OCO3HAHWE POJIN XUMWUKU B PELUEHUM 3IKOJOTMYECKUX Npobnem, a TaKkKe
npobnem cbepexeHUA SHEPreTUYEeCcKUX PecypcoB, Cbipbf, CO3L4AHUA HOBbIX TEXHOOTUA U
MaTepunanos.

B nnaHe peweHuA 3agay BOCMUTAHMA, Pas3BUTUA M coumanmnsaumm obyyarowmxca
NPUHATblIE MPOTrPAMMOM MO XMMWUKU NOAXOAbl K ONpeaeneHUIo COAEPrKAHUA U NOCTPOEHUA
npegmeTta npeaycmatpueatoT GOpPMUPOBAHME YHUBEPCAIbHBIX Y4ebHbIX AENCTBUIM, MMELOLWMX
6a30B0e 3Ha4YeHNe s Pa3NNYHbIX BULOB AEeATENIbHOCTM: peweHnsa npobiem, NoncKa, aHannsa
n obpaboTkm uHPopmaumn, HeobxoaMMbIX ANA NpPpUobpeTeHMa onbiTa MNPaKTUYECKON U
nccnefoBaTeNbCKON AeATEIbHOCTU, 3aHMMALOLWEN BaXKHOE MECTO B MO3HAHUU XUMUM.



B npaKkTuKe npenogaBaHUA XMMUK KaK Ha YPOBHE OCHOBHOrMO obLiero o6pasoBaHus, Tak 1
Ha YypoBHe cpegHero obuwiero o6pa3oBaHWA, NpPU  ONpedesieHUU  CoAepXKaTeNbHOM
XapPaKTEPUCTUKM Lenen U3ydeHus npegmeTa HanpaBieHUMemM nepBOCTENEeHHOW 3HAYMMOCTM
TPaAUUMOHHO nNpu3Haétca ¢GOpPMUPOBAHME OCHOB XMMMYECKOM HayKM Kak obnactu
COBPEMEHHOr0 eCcTeCcTBO3HaHMA, MPAKTUYECKOW AEeATENbHOCTM YeNoBEKA WM KaK OAHOro wu3
KOMMOHEHTOB MMPOBON KynbTypbl. C METOAMYECKOM TOYKM 3pPeHMA TaKoM noaxond K
onpeaeneHuto uenen nsydeHusa npegmerta ssBASETCA BNOHE ONpaBAaHHbIM.

CornacHo AaHHOW TOYKe 3PEHUA [1aBHbIMU LIEIAMU M3yYeHUs npeameTta «XMmua» Ha
6a3oBom yposHe (10 —11 kn.) agnatoTcs:

o (GopmMMpPOBaAHUE CUCTEMbI XMMMYECKMX 3HAHWIMA KaK BarKHEWLWeW COCTaBAAOWEN
€CTeCTBEHHO-HAY4YHOM KAapTMHbI MMpPa, B OCHOBE KOTOPOM /IEeXKaT KAOYEBble MOHATUA,
byHOAAMEeHTaNbHble 3aKOHbl U TEOPUU XMMWUKM, OCBOEHME A3blKa HAyKW, YCBOEHWE U
NOHMMaHWEe CYWHOCTM AOCTYMHbIX 0OO0OLEHNI MUPOBO33PEHUYECKOrO XapaKTepa,
03HAKOMJIEHWNE C UCTOPUEN UX PA3BUTUA U CTAHOB/IEHUS;

e ¢dopmupoBaHME U pa3BUTUE NPEACTABIEHUA O HayYHbIX MeTOoAax NO3HAHUA BELLECTB U
XMMMUYECKUX peaKkunii, HeobXoAMMbIX ANA NPUOBPETEHMA YMEHUN OPUEHTMPOBATLCA B
MUpe BELLECTB U XMMUYECKUX ABNEHUIN, UMEIOLMX MECTO B NPUPOAE, B MPAKTUYECKOM U
NoBCEeAHEBHOM ¥KU3HU;

® pasBuMTME YMeHMN U cnocoboB [eATeNbHOCTU, CBA3aHHbIX C HabawaeHnem wu
0O6BACHEHMEM XMMUYECKOro 3KCMepumeHTa, cobniogeHnem npasun 6esonacHoro
obpalleHnA c BewecTBamu.

Hapagy c aTum, cogepkaTtesibHana XapaKTepuCcTUKa Lenen 1 3agayd usydyeHus npeameTa B
nporpamme no XMMmM yTOYHEHA U CKOPPEKTMPOBAHA B COOTBETCTBUM C HOBbIMM MPUOPUTETAMMU
B cucTeme cpegHero obuero obpasoBaHua. CerogHAa B npenogaBaHUM XMMUKM B Bonbluel
CTeneHn OTAaéTca npeanoyYTeHMe MPaAKTUYECKON KOMMOHEHTE coaep)KaHua obydyeHus,
OPMEHTMPOBAHHOM Ha NOArOTOBKY BbINYCKHMKA 06ueobpa3oBaTeNbHOM OpraHUsaumm,
B/lagetolero He Habopom 3HaHWIM, a YHKUMOHAIbHOW rPAaMOTHOCTbIO, TO ecTb cnocobamn u
YMEHUAMM aKTUBHOTO MOJIYYEHUA 3HAHUN U NPUMEHEHUA UX B PEASIbHOW KU3HU ANA pelleHua
NPaKTUYECKUX 3a4aY.

B cBA3M C 3TMM npu M3y4eHUM npeametra «XUMuUs» AOMUHUPYIOLLEe 3HavyeHue
npuobpeTatoT TakMe Lenu 1 3a4aum, Kak:

agantauma  obyvarowmxca K YCNOBMAM  AMHAMMYHO  pPas3BMBalOWErocs  MMpa,
bopmMMpOBaHNE WHTENNEKTyalbHO Pa3BUMTON JIMYHOCTM, TFOTOBOM K Ccamoobpa3oBaHuio,
COTPYAHMYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO [PAaMOTHbIX pPeWweHnin B  KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELLECTBAMMU U UX MPUMEHEHUEM;

dopmumpoBaHMe Yy O0OyYalOLWMXCA KNHOYEBbIX HaABbIKOB (KAHOYEBLIX KOMMETEHUMN),
UMEIOLWNX YHMBEPCANIbHOE 3HayeHMe ANA  PasNYHbIX BUAOB AEATENbHOCTU: peLleHus
npobnem, noucka, aHanusa n o6paboTkn nHbopmauum, HeobxoAMMbIX ANA NpuobpeTeHus
onbiTa AeATeNbHOCTU, KOTOpas 3aHMMAEeT Ba)KHOe MECTO B MO3HAaHMM XMMUM, a TaKKe AnA
OLLeHKM C NMO3ULMIA 3KoN0rM4Yeckon 6e30nacHOCTM XapaKTepa BAMAHUA BELLECTB U XMMUYECKUX
NpPOL,EeCccoB HAa OPraHM3M Ye/IoBeKa U NPUPOSHYIO cpeay;

pa3BUTME NO3HABATE/IbHbIX MHTEPECOB, NHTENNEKTYaNbHbIX M TBOPYECKUX CNOCOBHOCTEM
obyyatowmxca: cnocobHOCTM camocToATeNIbHO NpuobpeTaTb HOBble 3HAHWA MO XMMUU B
COOTBETCTBMMU C YKM3HEHHbIMU notpebHocTaAMM, MCNoNb30BaTb COBpPEMEHHbIe
WHGOPMALMOHHbBIE TEXHONOTMW AN MOMUCKA W aHanu3a yy4ebHOM M HAy4yHO-MOMYNAPHOM
MHbOPMALMU XMMUYECKOTO COAEPIKAHUSA;



dbopmmpoBaHMe N pa3BuTMe y 0OyYatOLLLMXCA AaCCOLMATUBHOIO MU IOTMYECKOrO MbILLNEHUA,
Habno4aTenbHOCTN, COOPAHHOCTU, aKKYpPaTHOCTM, KoTopble 0cobeHHO Heobxoaumbl, B
YaCTHOCTM, NPU NNAHUPOBAHUM U NPOBEAEHNN XMMUYECKOTO IKCNEPUMEHTA;

BOCNMTaHWE Yy oby4varowmxca yb6exAEHHOCTM B TYMAHUCTUYECKOW HanpaBAeHHOCTU
XMMWK, €€ BaXKHOM ponM B  peweHuMn r1obanbHbIX  MNpobnem  pauMOHaNbHOTO
NPUPOAON0/b30BAHNA, MOMOJIHEHUA SHEPreTUYECKUX PECYPCOB M COXPAHEHMA MPUPOLHOrO
pPaBHOBECUA, OCO3HAaHMA HeOobXOAMMOCTM 6eperKHOro OTHOLWEHMA K npupose W CBOemMy
3[,0PpOBbIO, A TaK¥Ke NpuobpeTeHMa ONbITa UCMOb30BAHUA NOJYYEHHbIX 3HAHUN ANA NPUHATUA
rPaMOTHbIX PELUEHUI B CUTYaLMAX, CBA3AHHbIX C XUMUYECKUMU ABNEHUAMMU.

B yuebHOM nnaHe cpeaHero obuiero obpasoBaHua npegmeT «Xnmua» 6a3oBOro ypoBHS
BXOAMT B COCTaB NpeAmMeTHON 061acTn « ECTeCTBEHHO-Hay4YHble NPeaMEeTbI».

Obuwee YyMcno 4acoB, OTBEAEHHBIX O/ U3YYEHUSA XMMWUKM, Ha 6A30BOM ypOBHE cpeaHero
obuiero obpasoBaHusA, coctasnaseT 68 yacos: B 10 knacce — 35 yacos (1 yac B Hegenwo), 8 11
Knacce — 33 yaca (1 yac B Hegenw).



COAEPXAHUE OBYYEHUA
10 KNTIACC
OPTAHUYECKAA XUMMUA

TeopeTuyeckme 0CHOBbI OPraHUYECKO XMmum

MpeameT OpraHMYeCcKon XMMUN: eé BO3HUKHOBEHWNE, Pa3BUTUE N 3HAYEHUE B NONYYEHUN
HOBbIX BELLECTB M MAaTepKUaNoB. Teopma CTPOEHUA OpraHMyYeckux coegmHeHmin A. M. bytneposa,
€€ OCHOBHble nonoXeHuA. CTPyKTypHble ¢opmMynbl OpraHUYeckux Bellects. Fomonorus,
nsomepuma. XmMmnyecKkasa cBA3b B OPraHMYECKUX COegNHEHNAX — OANHAPHbIE U KpaTHble CBA3M.

MpeacrtaBneHMe O  KnaccuPuKaumMm  OpraHMYeckmx  BewectB.  HomeHKnaTtypa
OpPraHUYeCcKUX CcoeauHeHun (cuctematmyeckad) M TPMBMANbHblE Ha3BaHMA BaXKHEMLKUX
npeacTaBuTenen KNaccoB OPraHNYeCcKMX BeLLEeCTB.

JKcnepMMeHTaNlbHble MeTOAbl U3YYEHUA BELLECTB U UX NPeBpPaLLEHMI: O3HAKOMIEHME C
06pa3Lamm OpraHMYECKUX BELLECTB MU MaTepMasaMm Ha UX OCHOBE, MOLENNPOBAHNE MOJIEKYN
OpraHMYecKkuMx Bewects, HabAwgeHWe W  ONUCaHME [EMOHCTPALMOHHBIX OMbITOB MO
NpeBpaLLEHMIO OPraHUYECKMX BELLLECTB NPU HAarpeBaHnn (N1aBneHne, obyrnmBaHue U ropeHue).

Yrnesogopopabl

ANKaHbl: COCTaB W CTPOEHMEe, roOMONOornYyeckuin paga. MeTaH M 3TaH — npocTenwme
NPeACTaBUTENIN ANIKAHOB: PU3NYECKME U XMMUYECKME CBOMCTBA (peakuuu 3amelleHua U
rOPeHMUA), HaXoXAeHNE B NPUPOAE, NONYYEHNE U MPUMEHEHME.

ANKeHbl: COCTaB M CTPOEHME, TOMONOTMYECKUIN pPAad. DTUIEH U NPONUAEH — NpoCcTenlime
NPeACTaBUTENIN aNKEHOB: GU3MYECKME WU XMMUYECKME CBOMCTBA (peakuuu rvapupoBaHuA,
ranoreHMpoBaHWA, rMApPaTaLnm, OKUCAEHUA U NOANMEPU3ALLUN), MONYYEHME N MPUMEHEHME.

AnkagueHbl: bytagmnen-1,3 n metunbytagmen-1,3: cTpoeHue, BaXKHENLLIME XMMUYECKME
CBOMCTBA (peakuns nonmmepusaymm). NMonyyeHne CMHTETUYECKOTO KayvyKa 1 Pe3nHbI.

ANKMHbI: COCTaB M OCOBEHHOCTU CTPOEHUA, TFOMONOTMYECKUM pAg. AueTuneH -
NpoCTeMLWNIA NpeaAcTaBUTENb aIKMHOB: COCTaB, CTpoeHue, GU3NYECKME U XMMUYECKME CBOMCTBA
(peakumMn  rMApPUPOBAHMA, TANIOTEHUPOBAHMUA, TUAPaATaLMK, TOPEHUA), MNONyYeHue WU
npumeHeHue.

ApeHbl. beH3on: cocTtaB, cTpoeHWe, GU3MYECKME UM XMMWYECKMe CBOWMCTBA (peaKuuu
ranoreHMpoBaHMA U HUTPOBAHUA), NONYYEHUE U NpUMeHeHune. Toayos: cocmas, cmpoeHue,
husudeckue u xumuyeckue ceolicmea (PeaKyuu 2aa102eHUPOBAHUA U HUMPOBAHUA), Nosny4eHue
U rpumeHeHue. TOKCUMYHOCTb apeHOB. [eHeTMYecKaa CBA3b MeXay Yyrneso4oposamu,
NpUHagnexaWwmMmMmn K pasinyHbIM K1accam.

MpupoaHble NCTOYHUKK yrneBoaopoaos. MpupogHbIi ras u nonyTHble HedTAHbIE rasbl.
Hedtb un eé npoucxoxaeHve. Cnocobbl nepepaboTkn HedTU: NeperoHKa, KPeKUHr
(Tepmuueckuin, KatanntTuueckmnii), nuponns. MNpoayKtol nepepaboTkn HedTHU, UX NPUMEHEHME B
NPOMbILLNEHHOCTU U B H6bITy. KaMeHHbIN yro/ib M NPoAyKTbl ero nepepaboTku.

JKcnepMmeHTaNbHble MeTOAbl U3YYEeHUA BeLecTB U X NpeBpaLLeHMin: O3HAaKOMAEHMe C
o6pasuamm naacTmacc, KayuyykoB U pe3unHbl, Konnekuum «Hedtb» n «Yronb», mogenmpoBaHue
MOJIEKYN YrNeBOL4OPOAOB W Fa/lofeHONPOM3BOAHbIX, MPOBEAEHWE NpaKTUYeckon paboTbl:
nosly4eHue sTuNeHa U N3y4yeHne ero CBOMCTB.

PacuéTtHble 3agaun.

BbluMcneHnss No ypaBHEHUIO XMMMYECKOW peaKkumm (maccbl, 06bEMa, KoNM4YecTBa
MCXOA4HOTO BELWEeCTBA MAM NPOAYKTA peakuuu Mo U3BECTHbIM Mmacce, 06bEMY, KOAMYecTsy
OAHOr0 U3 UCXOAHbIX BELLECTB U MPOAYKTOB peaKLumm).




Kucnopoacoaep:kauime opraHMyeckne coegMHeHUA

MpeaenbHble OAHOATOMHble CNMPTbl. MeTaHON W 3TAaHOAN: CTpoeHue, Pusnyeckme U
XMMMWYECKMEe CBOMCTBA (peaKumMm C aKTUBHbIMW METaNNamMM, raloreHoOBOAOPOAAMM, TOPEHUE),
npumeHeHue. BogopoaHble CBA3U MeXAy MOJIeKynamMu CnvpToB. [leicTBMEe MeTaHona M
3TaHOJ/1a Ha OPraHU3M YenoBeKa.

MHOroaTOMHble CMPTbl. ITUNEHIIMKONb W TIUUEPUH: CTPOEHUe, GU3MYecKkne wu
XMMMWYECKMEe CBOMCTBA (B3aMMOLENCTBME CO LLENOYHbIMM METaN1aMU, KaueCTBEHHasA peakuus
Ha MHOroaTOMHble CnUPTbl). [leCTBME HA OpPraHW3m YesioBeKa. [pMMeHeHMe TrauLepuHa m
3TUNEHTINKONA.

deHoN: CTpoeHWe Monekynbl, GU3MYECKMEe U XMMWUYECKMEe CBOMCTBA. TOKCUMYHOCTb
deHona. NMpumeHeHune dpeHona.

Anbaernabl U KemoHsl. dopmanbaerng, aueTanbaerng: cTpoeHue, odusmnyeckue u
XMMMUYECKME CBOMCTBA (peakuuu OKUCNEHMA U BOCCTAHOB/IEHWS, KAYeCTBEHHble pPeaKkuuu),
noJiy4eHne U NpUMeHeHue.

OpHOOCHOBHbIE NpeaenibHble KapboHoBble KMCNOTbl. MypaBbWHAA M YKCYCHAA KUCNOTbI:
CTpoeHue, GM3MYECKME N XMMUYECKMEe CBOMCTBA (CBOMCTBA, 0bLMe ANs Knacca KUCNOT, peakuusa
aTepudmKaummn), nonyyeHne u npumeHeHme. CTeapuHOBasA W ONIEMHOBAs KUCIOTbl KakK
npeacTaBUTeNN BbICLIMX KAPOOHOBbLIX KMCAOT. Mblaa KaK COM BbICLIMX KapOOHOBbIX KUCIOT, UX
MmotoLlee aelncTeume.

CnoxHble 3dupbl Kak Npon3BoAHble KapbOHOBbLIX KMCAOT. MMAPOAN3 CAOXKHbBIX 3OUPOB.
Hupbl. Tnaponns xupos. MpumeHeHMe XKMpPoB. Bruonormyeckas posnb XKMPOB.

Yrnesogpbl: COCTaB, KnaccudumKkauma yrnesogos (MoHo-, An- U noancaxapuabt). [wokosa —
npocTenwnii MmoHocaxapua: 0COBEHHOCTU CTPOEHMA MONEKYbl, GU3MYECKME U XMMUYECKME
cBoMcTBa (B3ammopeincteme ¢ ruapokcugom meau(ll), okumcneHne ammuayvyHbIM PacTBOPOM
oKkcuaa cepebpa(l), BoccTaHoBNEeHME, OpPOXKEHME TIOKO3bl), HaxOXKAeHWe B npupoae,
npumeHeHune, buonorudeckan poab. PotocmHTes. PpPyKTO3a KaK M30MeEp /IHOKO3bI.

Kpaxman v uennonosa Kak npupoaHble noanmepbl. CTpoeHne Kpaxmana v Lenanossbl.
dur3nyeckne n XMmmMyeckne CBOMCTBA Kpaxmana (rmaponns, KauecTBeHHan peaKkumns c nogom).

JKcnepMMeHTalbHble MEeTOoAbl M3y4YeHUs BEeLLeCTB U UX MNpeBpalleHui: npoBeaeHue,
HabnogeHMe U onucaHWe [eMOHCTPALMOHHbBIX OMbITOB: FOpPeHMe CNUPTOB, KavyeCTBEHHble
peakumMn OAHOATOMHbIX CNMPTOB (OKMC/eHWe 3TaHosa okcuagom meau(ll)), mHoroaTomHbix
CNupTOoB (B3aMmoaenctsme ranuepuHa c¢ rugpokengom megu(ll)), anbpernaos (okucneHue
aMMMAYHbIM pacTBOpPoM okcuaa cepebpa(l) n rmapokcnaom megau(ll), B3aumopgelicteue
Kpaxmana ¢ WMOAOM), NpoBeAeHMe NpaKTU4YecKkoir paboTbl: CBOMCTBA pPacTBOpA YKCYCHOM
KMUCNOTbI.

PacuyéTHble 3a4a4n.

BbluMCneHNAs NO ypaBHEHUIO XMMWUYECKOM peakuum (maccobl, 06bEMA, Ko/MyecTBa
MCXOA4HOTO BELeCTBa MAM NPOAYKTA peakuuu Mo M3BECTHbIM macce, 06bEMY, Koau4yecTsy
OZHOr0 M3 UCXOAHbIX BELLECTB MU NPOAYKTOB pPeakumm).

A3oTcogepiKalime opraHMYeckme coeanHeHus.

AMMHOKMUCNOTbI  KakK am¢poTepHble oOpraHuyeckMe coeamHeHusa. ®usmyeckne U
XMMMUYECKME CBOWMCTBA aMWMHOKUCAOT (Ha npumepe ranuMHa). buonornyeckoe 3HayeHue
aMMHOKMCNOT. MenTngbl.

Benkn Kak npupoaHble BbICOKOMONEKYNSAPHble coeguHeHus. MNepBuYHas, BTOPUYHAN U
TPeTMYHaa CTpyKTypa 6enkosB. Xmmwuueckme cBoKncTBa 6enkos: rMApoaus, AeHaTypauums,
KauyeCcTBEHHbIE peaKLunmn Ha benku.



JKcnepuMeHTaslbHble MEeToAbl U3YYeHUA BELLECTB M UX MpeBpalleHuit: HabntogeHve m
ONMUCaHWEe AEeMOHCTPALMOHHbBIX OMbITOB: AeHaTypauuAa 6enkoB MNpu HarpeBaHWW, LBETHble
peakunmn 6enKos.

BbicOKOMONEKyNApHble coeAUHEeHUA

OCHOBHblE MOHATUA XMMWU BbICOKOMOJIEKY/IAPHLIX COEAMHEHUN: MOHOMEpP, NOAUMEp,
CTPYKTYpHOE 3BEHO, CTeneHb NoAuMMepusaLnu, cpeaHAAa MonekynapHaa macca. OCHOBHble
MeTO/bl CUHTE3a BbICOKOMOIEKYNAPHbIX COEANHEHUI — NOAUMEPU3ALLUA U NOJMKOHAEHCALMA.

JKcnepuMmeHTalbHble MeTOAbl M3YYEHUA BELLECTB U MX NPeBpPaLLEHMIA: O3HAKOMIEHME C
06pasuamm NPUPOSHbIX U UCKYCCTBEHHbIX BOJIOKOH, M1AaCTMACC, Kay4yKOB.

MeKnpegmeTHble CBA3MN.

Peanunsauma mexxnpeaMeTHbIX CBA3eN Npu M3yYeHUU opraHMyeckon xmmum B 10 Knacce
OCYLLECTBNIAETCA 4Yepe3 MCMNO/Nb30BaHME KaK OOLMX eCcTeCcTBEHHO-HAy4YHbIX MOHATUMI, TaK W
NOHATUI, ABNAOWMXCA CUCTEMHBIMM ANA OTAENbHbIX NPEAMETOB €CTEeCTBEHHO-HAYYHOrO LMKAa.

Obuwme ecTecTBEHHO-HAy4YHble MOHATUA: fABNEHME, HAy4HblM (aKT, rMNoTesa, 3aKOH,
TEOpUA, aHanu3, CUHTe3, KnaccuduKkaumsa, NepuoamnYHOCTb, HabnwaeHwe, WU3MepeHue,
9KCNepuMeHT, MoAeNnpoBaHue.

®un3MKa: martepumsa, 3SHeprua, Mmacca, aTtoMm, 3S/EKTPOH, MOJIEKyNa, 3SHepreTnyeckui
YPOBEHb, BELLECTBO, TENO, 06BEM, arperaTHOe COCTOAHME BeLLecTBa, PUINYECKME BEINYUHDBI U
eANHULbBI X U3MepeHuns.

Buonorua: Knetka, opraHuam, 6uocdepa, obmeH BelwecTB B opraHM3mMe, GOTOCUHTES,
6MONOrMYECKMN aKTUBHbIE BELLLECTBA (6EKN, YyrNeBoAbl, KUPbl, EPMEHTbI).

FeorpaduaA: MMHepanbl, rOpHbIe NOPOAbI, MOIE3HblE MCKOMAaeMble, TONIMBO, PeCypChbl.

TexHonorma: nuwesble NPOAYKTbl, OCHOBbI PaLMOHANbLHOIO NUTaHWUA, MOIOLIME CPeacTBa,
JIeKapCTBEHHbIe U KOCMeTMYeCcKme npenapaTbl, MaTepuanbl N3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KN1ACC
OBLUAA U HEOPTAHUYECKAA XUMUA

TeopeTnyeckne OCHOBbl XMMUU

XvMMyeckuii  anemeHT. ATom. fAapo aToma, M30TOMNbl. DNEKTPOHHaA 060/104Ka.
JHepreTUyeckme ypoBHU, NOAYPOBHU. ATOMHble opbuTanu, s-, p-, d- anemeHTbl. OcobeHHOCTH
pacnpefeneHusa 3N1eKTPOHOB Mo opbuTanAM B aTOMax 31€MEHTOB NepBbIX YeTbIpEX NepmnoaoB.
DNEeKTPOHHaA KOHOUTypauma aToMOB.

MNepuogmyeckmin 3akoH M [Mepuogmyeckas cUCTEMA XMMUYECKUX 3nemeHToB [. WU.
MeHgeneesa. CBA3b NepumoaMYEcKOro 3akoHa W [lepnoanyveckor CUCTEMbI XMMUYECKUX
anemeHToB [l. 1. MeHaeneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHUA aTOMOB. 3aKOHOMEPHOCTH
N3MEHEHMA CBOMCTB XMMUYECKUX 31EMEHTOB M 06pasyemMblX MMM NPOCTbIX U C/I0XKHbIX BELLECTB
no rpynnam v nepuogam. 3Ha4yeHne NepmoanyYeckoro 3aKOHa B Pa3BUTMKN HAYKM.

CTpoeHune BewecTBa. XMMMUYECcKana CBA3b. Buabl xMmuyeckoir cBA3KM (KOBaneHTHas
HenoNApHas M NONAPHAA, MOHHaA, MeTananyeckasn). MexaHM3Mbl 06pa3oBaHMA KOBAJIEHTHOM
XMMMYECKOM cBs3M (0BMEHHbIM U AOHOPHO-aKUENTOPHbIN). BogopoaHasa cBA3b. BaneHTHOCTb.
dneKkTpooTpmuaTenbHOCTb. CTeneHb OKUCAEHMA. MOHbI: KaTUOHbI M @HWUOHDI.

BewecTtBa MOJIEKYIAPHOrO U HEMOJIEKYAAPHOro CTpOeHUA. 3aKOH MOCTOAHCTBA COCTaBa
BelecTBa. TUNbl KPUCTANNNYECKMX PEeLETOK. 3aBMCMMOCTb CBOWMCTBA BELWLECTB OT TuNa
KPUCTaNNNYECKOWN PeLUETKM.



MNMoHATME 0 gMcnepcHbIX cuctemax. MCTUHHbIE U KonnonaHble pacteopbl. MaccoBaa aons
BeLLeCcTBa B pacTBope.

Knaccudumkauma  HeopraHMYeckux coeguHeHun. HomeHKnatypa  HeopraHW4YecKkux
BelwecTB. eHeTnyeckaa CBA3b HEOPraHMYECKUX BELWEeCTB, MPUHASNENKAWMX K Pa3NIMYHbIM
Knaccam.

Xvmunyeckaa peakuua. KnaccuduKauma XMMUYECKUX peakuuit B HeopraHM4Yeckom W
OPraHNYeCcKoM XMMUU. 3aKOH COXPAHEHUA MACCbl BELLECTB, 3aKOH COXPaHEeHMA U NpeBpaLeHns
3HEPrum NPU XMMMUYECKMX pPeaKLUSAX.

CKOpOCTb peakuuu, eé 3aBUCMMOCTb OT pPas3nyHbiX pakTopoB. O6paTMmble peakuuu.
Xvmunyeckoe paBHoBecue. DaKTopbl, BAUAIOWME HA COCTOSAHME XMMMUYECKOTO PaBHOBECKA.
MpuHuun Jle Watenve.

dneKkTponuTnyeckana guccoumaumsa. CunbHble M cnabble anekTponutol. Cpeaa BOAHbIX
pPacTBOPOB BELLECTB: KUCNAA, HEMTPAbHAA, LWEeNoYHasA.

OKMCANTENbHO-BOCCTAHOBUTE/NIbHbIE PEaKLUN.

JKcnepMMeHTaNlbHble MEeTOoAbl M3YYeHMA BELLECTB M MX MPEBPALLEHUIN: AEMOHCTPauus
Tabnuy, «Mepuogmyeckana cuctema XMMuYeckux anemeHtoB . N. MeHaeneeBa», nsydyeHue
MOAENEN KPUCTANNYECKUX PELWETOK, HabnogeHne M OMNUCAHUE AEMOHCTPALMOHHBLIX U
NabopaTopHbIX ONbITOB (pasfioXKeHMe nepoKkcuaa BoAOpoda B MPUCYTCTBUM KaTanvsaTopa,
onpegeneHune cpenbl PacTBOPOB BELLECTB C MOMOLLbIO YHUBEPCAZbHOIO MHANKATOPA, peakuum
MOHHOro obmeHa), npoBeAeHUe NpaKTUYeckon paboTbl «BanMaAHME pa3nUyYHbIX GaKTOPOB Ha
CKOPOCTb XMMMYECKON peakummn».

PacyétHble 3apaun.

PacyéTbl NO ypaBHEHUAM XMMUYECKUX PEAKLUI, B TOM YMC/IEe TEPMOXUMMUYECKME PACYETDI,
pPacyéTbl C UCNOIb30BAaHMEM MOHATUA KMACCOBaA A0S BELLECTBAY.

HeopraHunueckasa xumums

Hemetannol. [onoxkeHne HemeTannos B [lepuogmyeckon cuUcCTeMe XMMUYECKUX
anemeHToB . UN. MeHaeneeBa n ocobeHHOCTM CTpoeHMa atomoB. Pu3nMyecKkne cBOICTBA
HeMeTannoB. ANNOTponMA HeEMETaNN0B (Ha Nnpumepe Knucaopoaa, cepbl, dochopa n yrnepoaa).

XMMMYECKME CBOWMCTBA Ba*KHEWMLIMX HEeMeTannoB (ranoreHos, cepbl, a3oTa, ¢ocdopa,
yrneposa W KPemHus) U UX CoeAnHEeHUN (OKCUAOB, KUCNOPOACOAEPNKALWMX KUCAOT,
BOAOPOAHbIX COEAMHEHWNI).

MNprumeHeHWe BaXKHENLLMX HEMETANIOB U UX COEANHEHUN.

MeTannbl. NonoxeHne metannos B [lepnogmnyeckon cuctemMe XMMMUUYECKNX 31IEMEHTOB /.
N. MeHgeneeBa. OcobeHHOCTU CTPOEHUA INEKTPOHHbIX 060104eK aTomoB meTannos. Obuwue
dm3nyeckne ceomncTea metannos. Cnnasbl MeTANN0B. INEKTPOXMMUYECKUI PAL HANPAKEHUM
MEeTanNNoB..

XMUYECKMEe CBOMCTBA Ba*KHEWLIMX METaNNoB (HaTPUMW, Kanui, KanbUWUK, MarHui,
aNIOMUHUI, UMHK, XPOM, Kene3o, Mefb) U UX COeaUHEHUN.

Ob6wme cnocobbl NoNy4yeHUa meTannos. NpumeHeHNe MeTannos B ObITYy U TEXHUKE.

JKCnepuMMeHTa/lbHble MEeTOAbl M3YYEHWUA BELLeCTB M UX MpPeBPALLEHUN: U3yYeHue
Konnekumn «MeTannbl M chnnasbl», 06pa3y0B HEMETANNIOB, PeLleHMe 3SKCMepUMeHTaNbHbIX
33434, HabnwgeHne UM onNMCaHWE  AEMOHCTPALMOHHbIX M NabopaTOpHbIX  OMNbITOB
(B3aMmopencTene rmapoKkcMaa anloMUHMA C PacTBOPAMM KMUCNOT U LWenoYeit, KauyecTBeHHble
peaKkunmn Ha KaTUOHbI METaNoB).

PacuéTtHble 3agaun.

PacuéTbl maccbl BewectBa Man ob6bEma rasoB NO WM3BECTHOMY KOJIMYECTBY BeELLECTBQ,
macce uam obbEmy OAHOIO0 M3 y4yacCTBYIOWMX B PeakLMM BELLECTB, PacyéTbl maccbl (06bEMa,
KOZIMYEeCTBa BELLECTBA) MPOAYKTOB pPeaKLumnn, eciv o4HO U3 BELLECTB MMEET NPUMECH.



Xumusa mn XunsHb

Ponb xumuun B obecrneyeHnmn 3KoN0rnMYeCcKom, SHEPreTMYeckom 1 nNmueBoin 6e3onacHocTH,
pPasBUTMN MeauuunHbl. [OHATME O Hay4yHbIX MeToAax MNO3HaHWUS BELWEeCTB U XUMUYECKUX
peakuui.

MpeactaBneHns 06 OOWMX HayyHbIX MPUHUMNAX MPOMbIWAEHHOIO  MOJIyYeHUs
BaXKHEMNLLNX BELLECTB.

YenoBek B Mupe BELECTB M MaTepuanoB: BaxKHENLLIME CTPOUTEJIbHble maTepuasnbl,
KOHCTPYKLMOHHbIE MaTepuanbl, KPacku, CTEKNO, KepaMuKa, maTepuasnbl AN1A 3NEKTPOHMUKM,
HaHOMAaTepuasibl, OpraHMYECKME U MUHEPabHbIE yaobpeHus.

Xumunsa 1 340pOBbe 4YesioBEKa: MpaBu/ia UCNOJIb30BaHUA NeKapCTBEHHbIX MPenapaTos,
npasuaa 6e30nacHoOro NCNob30BaHMS NPenapaToB ObITOBON XMMUN B MOBCEAHEBHOM KU3HMU.

MexnpegmeTHble CBA3N.

Peanusaumsa mexknpegmeTHbIX CBA3EN NPU U3y4eHUN 0OLLEN U HEOPraHUYECKOM XUMUN B
11 Knacce ocywecTBAAETCA Yepes NUCMOJIb30BaHNEe KaK 0OLMX eCTeECTBEHHO-HaYUYHbIX NMOHATUM,
TaK U NMOHATUI, ABNAKOWMXCA CUCTEMHbIMWU ANA OTAE/bHbIX MPEAMETOB €CTECTBEHHO-HAY4YHOro
UMKna.

Obuwme ecTeCcTBEHHO-HAy4YHble MOHATMA: HAy4HblA aKT, rMnoTesa, 3aKOH, Teopwus,
aHanu3, CUHTe3,  KhaccuduKauma,  NepuoamyHOCTb,  HabnwaeHWe,  3KCNEPUMEHT,
MOAENMPOoBaHNE, U3IMEPEHUNE, ABNEHUE.

®u3mKa: maTepus, sHeprus, macca, aToM, 3/1€KTPOH, MPOTOH, HEUTPOH, MOH, K30TOonM,
PaANOaKTUBHOCTb, MONEKYNA, SHEPTETUYECKUIN YPOBEHb, BELLECTBO, TeNo, 06bEM, arperaTtHoe
COCTOAHME BelLecTBa, GU3NYECKME BENNYNHDBI U eAUHNULbI UX U3MEPEHUA, CKOPOCTb.

Buonorua: Knetka, opraHuam, 3Kocuctema, buocdepa, MaKpo- U MUKPOINEMEHTDI,
BUTAaMMWHbI, 0OOMEH BeLLEeCTB B OpraHn3me.

Feorpadua: MMHepanbl, ropHble NOPOAbl, MOJIe3HbIE MCKOMAeMble, TONMBO, PECYPChI.

TexHonorus: XMMMUYECKasn NPOMbILWAEHHOCTb, MeTaNnyprms, npou3BoACTBO
CTPOUTENbHbIX MaTepunanos, CeNbCKOX03ANCTBEHHOE Npoun3BoACTBO, nuuiesasn
NPOMbIWAEHHOCTb, (apmaueBTUYECKas MNPOMbIWNEHHOCTb, MNPOM3BOACTBO KOCMETUYECKUX
npenapaTos, NPOM3BOACTBO KOHCTPYKLMOHHbIX MaTepManoB, 3/IEKTPOHHAA MPOMbILINEHHOCTb,
HaHOTEXHONOTUN.



NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NPOrPAMMbI MO XUMUU HA BA3OBOM
YPOBHE CPEAHEIO OBLLEIO O6PA3OBAHUA

JINYHOCTHBDLIE PE3Y/IbTATbI

®roC COO vycraHaBnmBaeT TpeboBaHMA K pe3ynbTaTam OCBOEHUs obyyatolmmucs
nporpamm cpegHero obuiero o6pasoBaHMA (IMYHOCTHBIM, MeTanpeaMEeTHbIM U NPeaMETHbIM).
Hay4yHo-meTOogMYecKol OCHOBOW Ans pa3paboTKM NaaHMPyeMbiX pe3yabTaToB OCBOEHMUA
nporpamm cpegHero obuwero o6pa3oBaHNA ABNAETCA CUCTEMHO-AEATEIbHOCTHbIM NOAXOA,

B cooTBeTCcTBMM C CUCTEMHO-AEATENbHOCTHBIM MNOAXOA40M B CTPYKTYpe JIMYHOCTHbIX
pe3ynbTaTOB OCBOEHMA NpegmMeTa «XMMUSA» Ha YypoOBHe cpegHero obuwiero obpasoBaHuA
BblAENEHbI CNeaytolme COCTaBAAoWMme:

0CO3HaHWe 06y4alWMMNCA POCCUNCKOM TPAXKOAAHCKON MAEHTUYHOCTUM — FOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOATE/IbHOCTM U CAMOONpPeaeNeHuIo;

Ha/iMynMe MoTMBaLLMK K 0ByYeHuIo;

LefneHanpaBAeHHOE Pa3BUTME BHYTPEHHUX YOEXKAEHUIA IMYHOCTU HA OCHOBE K/IHOYEBDIX
LEHHOCTEN U UCTOPUYECKUX TPAANUMI 6A30BOM HAYKN XUMUK;

FTOTOBHOCTb M CNOCOBHOCTb OByYaloWwmMXca PyKOBOACTBOBATbCA B CBOEW AeATENbHOCTU
LEHHOCTHO-CMbIC/IOBbIMM ~ YCTAHOBKAMM, MPUCYLLMMWU  LLENOCTHON CUCTEME  XMMUYECKOTO
obpasoBaHus;

HannyMe NPaBOCO3HAHMUA 3KONOTMMYECKOM Ky/abTypbl M CNOCOBHOCTU CTaBUTb LEeAn wu
CTPOUTb *KU3HEHHbIE MAaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA nNpeameTa «XMMUA» OOCTUrAlOTCs B eAMHCTBE
y4yebHOM W  BOCNUTATENbHOW [AEATE/IbHOCTU B COOTBETCTBMM C  FYMAHWUCTUYECKUMMU,
COUMOKYNbTYPHbIMM, AYXOBHO-HPABCTBEHHbIMM  LLEHHOCTAMM W MAganamMmum  POCCUMACKOro
rpaXAaHcKoro obuiectsa, NPUHATbIMKM B 06LWECTBE HOPMaMW M MpPaBUAAMU MNOBEAEHWUA,
CNOCOBCTBYOWMMM NPOLECCAaM CaMOMO3HAHUA, CAMOPa3BUTUA U HPABCTBEHHOTO CTAaHOBAEHMA
JIMYHOCTU oByyatowmxca.

JINYHOCTHbIE pe3ynbTaTbhl OCBOEHMA NpeameTa «XMmuaA» OTParkatoT cGOPMMUPOBAHHOCTb
ONnbiTa MO3HABaTENbHOM M MpPAKTUYECKOM AeATenbHOCTM obyyalowmxca no peanusauum
NPUHATbIX B 06LLECTBE LLEHHOCTEN, B TOM YMCAEe B YACTU:

1) rpa*KAaHCKOro BOCNUTAHUA:

0CO3HaHWUA 0OYYaOWMMMUCA CBOMX KOHCTUTYLIMOHHbIX NPaB U 06A3aHHOCTEN, YBaXKeHUA K
3aKOHY M NPaBONOPALKY;

NpeAcCTaBfeHUA O COLMAJ/IbHbIX HOPMAX W MPaBUMAAX MEXJMYHOCTHbIX OTHOLWEHUWA B
KONINEKTUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOM AeATENIbHOCTU NPU CO34aHUM y4ebHbIX NPOEKTOB,
peleHnn y4ebHbIX M NO3HAaBATE/IbHbIX 33434, BbIMOJIHEHUN XMMUYECKUX SKCNEPUMEHTOB;

CNOCOBHOCTM NOHUMATb U MPUHUMATb MOTUBbI, HAMEPEHUA, TOTUKY U apryMeHTbl APYrux
npw aHanuse pasNn4YHbIX BUAOB y4ebHOM AeATeNbHOCTH;

2) NnaTPMOTUYECKOro BOCNMUTAHUA:

LEHHOCTHOTO OTHOLIEHWA K WCTOPUYECKOMY W Hay4YHOMY Hacneguto OTevyecTBEeHHOM
XMMUUK;

YBa)KEHUA K mpoueccy TBopYecTBa B 061aCTUM TEOPUM U MPAKTUYECKOTO MPUMEHEHMUA
XMMWU, OCO3HAHMA TOrO, YTO AOCTUMKEHMA HAYKM €CTb Pe3yNbTaT AAUTENbHbIX HabaoaeHUN,
KPOMOTAMBbIX 3KCMEPUMEHTANIbHbIX MOMCKOB, NOCTOAHHOTO TPYAa YY4EHbIX U MPAKTUKOB;

MHTEepeca W MNO3HABaTe/IbHbIX MOTMBOB B MOJIYYEHUMM W MNOCAEAyHOWEM aHanuse
MHbOPMaLMM O NePesoBbIX OCTUMKEHUAX COBPEMEHHOM OTEYECTBEHHOM XMMUW;



3) AYXOBHO-HPABCTBEHHOro BOCNUTAHUA:

HPABCTBEHHOIO CO3HAHMA, 3TUMECKOrO NOBeAEHMSA;

CNOCOBHOCTM OLEHMBATb CUTYyaUMW, CBA3AHHbIE C XUMWYECKUMMU ABNEHUAMMU, U
NPUHMMATb OCO3HaHHble pPeLeHUs, OPUEHTUPYACb HA MOPA/SIbHO-HPABCTBEHHbIE HOPMbl U
LEHHOCTH;

rOTOBHOCTU OUEHMBATb CBOE MOBeAEeHMEe W MOCTYNMKU CBOUX TOBAPULLEM C MO3ULMUMK
HPABCTBEHHbIX M NPABOBbLIX HOPM M OCO3HaHME NOCAeACTBUIA STUX MOCTYNKOB;

4) popmunpoBaHUA Ky/IbTypbl 340P0BbA:

NOHMMaHWA LEHHOCTel 340poBOro M bHesonacHoro obpasa XU3HW, HeobxoaMmocTu
OTBETCTBEHHOIO OTHOLLEHUA K COBCTBEHHOMY PU3MYECKOMY N MCUXNMYECKOMY 340POBbIO;

cobnogeHna npaeun 6esonacHoro obpalleHns ¢ BellecTBamu B ObITy, NOBCEAHEBHOM
KU3HW U B TPYAOBOM AeATENbHOCTY;

NMOHMMAHUA LEHHOCTM NPaBUA WHOMBUAYANIbHOTO WM KOANEKTMBHOrO 6HesonacHoro
noBeseHMA B CUTYaLMAX, YTPOXKAOLLMX 340P0BbIO U }KU3HWN Ntoael;

OCO3HAHWA MOCNeACTBUIMA U HENpUATUA BPeaHbIX NpuBblYek (ynoTpebneHua ankorons,
HAapPKOTUKOB, KypeHus);

5) TpyaoBOro BocNnUTaHuA:

KOMMYHMKAaTUBHON KOMMETEHTHOCTM B Yy4ebHO-UCCNenoBaTeNbCKoM  AeATeNbHOCTH,
06LW,ecTBEHHO NONE3HOM, TBOPYECKOM U APYrUX BUAAX AEATENbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yacTMe B pelleHMM MPaKTUYECKMX 3a4ay  CouManbHOM
HanpaB/IEHHOCTU (B paMKax CBOEro K/acca, WKOobl);

MHTEpeca K MPaKTUYECKOMY M3y4YeHUIo Npodeccuin pasnMyHOro poga, B TOM 4YMC/e Ha
OCHOBE NPUMEHEHUA NPeaMETHbIX 3HAHWUI MO XUMUW;

YBaXKEHUA K Tpyay, NI0AAM TPyAa U pe3y/ibTaTamM TPyA0BOM AeATENbHOCTY;

rOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAYaANbHON TpaeKTopuu o0b6pas3oBaHUA,
byaywen npodeccnmn U peanmnsaumm COBCTBEHHDLIX }KU3HEHHbIX MAaHOB C YYETOM SIMYHOCTHbIX
WMHTEpPEeCcoB, CNOCOBHOCTEN K XMMNKM, MHTEPECOB N NoTpebHOCTeN 06LWEeCTBa;

6) aKonornyeckoro BOCNUTaHUA:

3KO/IOMMYECKM LenecoobpasHOro OTHOWEHUA K NPUPoAe, KaK UCTOYHUKY CyLLeCcTBOBaHMA
KU3HW Ha 3emne;

NOHMMAHUA rNoHANbHOIO XapaKTepa 3KOI0rnMYeckux Nnpobaem, BAMAHUA SKOHOMUYECKMX
NpoL,EeccoB Ha COCTOAHME NPUPOAHOI U COLMaNbHOM cpeabl;

OCO3HAHWA HEeobXOAMMOCTM MUCMO/JIb30BAHUA AOCTUXKEHUA XMMUW  ONS  pelleHuA
BOMPOCOB PaLMOHAIbHOIO NPUPOAOMNO0/b30BaHMUS;

aKTUBHOrO HENpuATUA AEeNCTBMWA, NPUHOCALLMX BpPes OKpYrKaloLien NpupoaHoOn cpeae,
YMeHMA NPOrHo3npoBaTb HeHGNAronpuATHbIE 3KOIOTMYECcKMe NocAeaCcTBMA NpeanpPUHMMaeMblxX
AEeNCTBMI U NpeaoTBpawaTh Ux;

Ha/IM4MA Pa3BUTOFO 3IKONOMMYECKOTO MbIWAEHUA, 3KOIOTMYECKOM KyabTypbl, OMbITa
OEATEeNbHOCTM  3KOMIOTMYECKOW  HanpaB/IeHHOCTW, YMEHWA pPYKOBOACTBOBATbCA MMU B
No3HaBaTeNIbHOMW, KOMMYHMKATUBHOM W COLMANbHON MpPaKTUKe, CNOCOOHOCTM M yMeHUs
aKTMBHO NPOTUBOCTOATbL NAE0N0rMN XeModobuu;

7) LEHHOCTU HAay4YHOro NO3HAHMA:

chOPMMPOBAHHOCTM MMUPOBO33PEHMUA, COOTBETCTBYHOLLETNO COBPEMEHHOMY YPOBHIO
Pa3BUTUA HAYKM U OOLLLECTBEHHOM NPAKTUKK;

NOHUMAHUA CNeUNPUKM XMMUM KaK HAyKM, OCO3HaHUA e€ poan B GOpPMMPOBAHWUM
PaUMOHANBHOrO  HAY4YHOro  MbIWAEHUA, CO34aHMW  LEeNOCTHOrO  npeacTtasneHva o6
OKpYy)KaloWwemM Mupe Kak O eAMHCTBE NpuMpoabl U 4YenoBeKa, B MNO3HAHUM NPUPOLHBIX
3aKOHOMEPHOCTEN 1 pelleHnn Nnpobaem coxpaHeHUA NPMPOLHOro paBHOBECHUS;



ybexXaAEHHOCTM B 0COOOM 3HAYMMOCTU XMMUW ANA COBPEMEHHON UMBUAM3ALUKN: B eé
rYMaHUCTUYECKON HaANpaBAEHHOCTU M BAXKHOM POAWN B CO34aHMM HOBOWM 6asbl MaTepuasibHOM
KY/IbTYPbl, PeLeHnn rnobasbHbIX Npobaem yCcTOMYMBOrO Pa3BUTUA YE/10BEYECTBA — CbIPbEBOMN,
JHEepreTMYecKomn, nMULLEBOM W 3KONOrMYecKon 6e30MacHOCTW, B PasBUTUN  MEAULMUHDbI,
obecrneyeHnn ycnoBmii yCNeLWwHOro TpyAa U 3KOI0rMYeckn KOMGOPTHOM KU3HWU KaXKAOro YneHa
obuiecTsa;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTM: MOHMMAHWMA CYLLHOCTM METOAOB MO3HaHWA,
MCNOIb3yeMbIX B €CTEeCTBEHHbIX HayKax, CNOCOHHOCTM MCNONb30BaTb NOJyvYaeMble 3HaAHWUA ANA
aHann3a N 0OBACHEHMA ABNEHUIN OKPYXKAOLLErO MUPa U MPOUCXOAALLUX B HEM M3MEHEHWUM,
yMeHUs aenaTb OOOCHOBAHHblE 3aK/IOYEHWS HA OCHOBE HayYHbIX (GAKTOB U MMEILLUXCA
AAHHbIX C LLeN1blo NOoNyYeHUs A0CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTM CaMOCTOATENIbHO MCMO/Ib30BAaTb XMMWYECKME 3HAHWA ANA  pelleHus
npobsiem B peanbHbIX }KU3HEHHbIX CUTYaLUAX;

MHTepeca K NO3HAHWUIO U UCCNea0BaTeIbCKOM AeATENbHOCTY;

rOTOBHOCTM U CMOCOBHOCTM K HenpepbiBHOMY 0b6pas3oBaHMIO M camoobpasoBaHuio, K
aKTUBHOMY MOJIyY4EHUIO HOBbIX 3HAHWM MO XMMUM B COOTBETCTBUM C KU3HEHHbIMM
noTpebHocTAMY;

MHTepeca K ocobeHHOCTAM TpyAa B pasanyHbiXx cdepax npodeccmoHanbHoOM
OEeATeNIbHOCTU.

METANPEAMETHDIE PE3Y/IbTATbI

MeTanpeameTHble pe3y/abTaTbl OCBOEHMA y4yebHOro npeameTra «XMMUA» Ha YpOBHe
cpegHero obuiero ob6pasoBaHUA BKAOYALOT:

3HaYMmble Ana GOPMUPOBAHUA MUPOBO33PEHMA OOYYAOLMXCA MEKAUCLMUNINHAPHbIE
(mexxnpegmeTHble) 0b6LLEHAYYHbIE MOHATMA, OTPa)KalolMe LEeNOCTHOCTb Hay4yHOW KapTUHbI
MMpa M cneundurKky MeTogoB MO3HaHMA, MCMNONb3YEMbIX B €CTECTBEHHbIX HayKax (maTtepwus,
BELLECTBO, 3HEprua, AB/eHME, MNPOLECC, CUCTeMa, Hay4Hbli GaKT, NpUMHUMN, TUnoTesa,
3aKOHOMEPHOCTb, 3aKOH, TeOpUsA, UccnenoBaHWe, HabawaeHNe, U3MePEHNE, IKCNEPUMEHT U
Apyrve);

YHUBEpCaNbHble  y4yebHble  aencTeusA (no3HaBaTenbHble, KOMMYHWKATUBHbIE,
perynatusHble), obecneumsatowme ¢opmupoBaHme PYHKUMOHANBHOM TPAMOTHOCTU W
CouManbHOM KOMNeTeHUMM 0byyatoLwmxcs;

CNOCOOHOCTb  OOy4YalrOLWMXCA  MCNONb30BaTb  OCBOEHHbIE  MEXAUCUMNAMHAPHbIE,
MWPOBO33pEHYECKME 3HAHWA U YHUBEpPCA/ibHble y4ebHble AEeNCTBMA B MNO3HABaTeNbHOW U
CouManbHOM NpaKTUKe.

MeTanpeameTHble pe3ynbTaTbl OTPaXKaloT OBNALEHME YHUBEPCASbHbIMK y4ebHbIMU
No3HaBaTeNIbHbIMW, KOMMYHUKATUBHBIMW U PEFYNATUBHBIMWN AENCTBUAMM.

OBnaaeHue yHUBepcaZibHbIMU y4ebHbIMU NO3HABATE/IbHbIMU AEUCTBUAMM:

1) 6a3oBble forMueckue geicTeus:

camocToaTesNibHO GOPMyNNPOBaTb M aAKTyanuM3MpoBaTb NpPobaemMy, BCECTOPOHHe eé
paccmaTpuBaTb;

onpeaenATb UeNn AeATeNbHOCTW, 3a4aBad NapaMeTpbl U KPUTEPUU UX AOCTUXKEHMA,
COOTHOCUTb Pe3yNbTaTbl AEATENIbHOCTU C MOCTaBNEHHbIMU LENAMU;

MCNoNb30BaTb MPU OCBOEHWW 3HAHUM MPUEMBI NOTMYECKOTO MbIWNEHUA — BbIAENATb
XapaKTepHble MPU3HAKM MOHATUIM W yCTaHaBAMBaTb MX B3aMMOCBA3b, MCNOJ/1b30BaATb
COOTBETCTBYOLME NOHATUS ANA 06BACHEHNS OTAENbHbIX GAKTOB U ABMIEHU;

BbIOMPATb OCHOBAHMA U KPUTEPUU ANA KNACCUPUKALMM BELLECTB U XMMUYECKUX PeaKLnii;



YyCTaHaB/IMBATb NPUUYMHHO-CNEACTBEHHbIE CBA3N MEXAY U3yHaeMbIMU ABNEHUAMMY;

CTPOUTb JIOTUYECKME paccyKAeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHajoruu),
BbIAB/IATb 3aKOHOMEPHOCTU U MPOTUBOPEUMA B PACCMATPUBAEMbIX SBAEHUAX, GOPMYIMpPOBaTb
BbIBOZbl U 3aK/OYEHUS;

NPUMEHATb B MPOLLECCe NO3HAHUSA, UCMONb3YeMble B XMMUU CUMBOJIMYECKME (3HAKOBbIE)
Mmoaenu, npeobpasoBbiBaTb MOAE/NbHbIE MNPEACTaBNEHMA — XUMMMUYECKUIM 3HaK (cumBson)
3/IeMEHTa, XuMmunyeckana dopmyna, ypaBHEHNE XMMUYECKOM peakunm — npu peleHnn y4yebHbix
NMO3HABAaTE/NbHbIX WU NPAKTUYECKMX 33434, NPUMEHATb Ha3BaHHble MOAeNbHble NpeacTaBAeHUA
ONA BbISIBNEHMA XapaKTePHbIX MPU3HAKOB U3yYaeMbiX BELLECTB MU XMMUYECKUX peaKLUi.

2) 6a3oBble UccnepoBaTeNbCKUe AeUCTBUA:

B/1afleTb OCHOBaMM METOA0B Hay4YHOro NO3HaHUS BELWECTB U XMMUYECKUX peaKkLmit;

dbopmynmpoBatb UEAM M 33[a4M  UCCNeAOBAHWMA, WCNOAb30BaTb MNOCTaBAEHHble U
CamocToATeIbHO CHPOPMYNNPOBaAHHbIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA NMO3HAaHWA U OCHOBbI
Ansa GopMMpPOBAHMA TMNOTE3bl MO NPOBEPKE NPaBUIbHOCTU BbICKA3blBa€MbIX CyXKAEHUN;

BNAfETb HaBblKaMW CaMOCTOATE/NIbHOrO MNAAHUPOBAHMA M NPOBEAEHUA YYEHUYECKUX
3KCMEepMMEHTOB, COBEPLUEHCTBOBATb YMEHUA Habno4aTb 3a XO40M NpoLecca, CaMoCTOATE/IbHO
NporHo3MpoBaTb ero pesynabtat, dGopmynnpoBaTb 0606WeHMA U BbIBOAbl OTHOCUTE/IbHO
OOCTOBEPHOCTU pe3y/bTaToB UCCAeA0BaHMA, COCTaBAATb 0OOCHOBaHHbIM OTYET O NpoAenaHHOM
pabore;

npuobpeTaTb OMbIT YYEHUYECKOW WCCNeAOBaTENbCKON U MPOEKTHOW AOeATeNbHOCTH,
NPosABAATb CMNOCOOHOCTb M TFOTOBHOCTb K CaMOCTOATE/IbHOMY MOMCKY MEeTO40B pelleHus
NPaKTUYECKUX 33424, NPUMEHEHUIO PA3/INYHbIX METOA40B MO3HAHMA.

3) pabota c uHpopmauueit:

OPMEHTUPOBATLCA B  Pas3/IMUHbIX WUCTOYHWMKAX WHPOpMauuM (Hay4yHo-nonyasapHan
NiuTepaTtypa XMMMYECKOro CcoAep)KaHua, CrnpaBo4yHble nocobus, pecypcbl WHTepHeTa),
aHanM3MpoBaTb MHPOPMALMIO Pa3/IMYHbLIX BMAOB M GOpM NpeacTaBNeHUA, KPUTUYECKU
OLEeHMBaTb €€ 0CTOBEPHOCTb M HEMPOTUBOPEYNBOCTD;

dbopmynmMpoBaTb 3anpocbl U NPUMEHATb Pas3/iMyHble MEeToAbl MPU MOUCKe U oTbope
nHpopmaumm, HeobxoaMMON ANA BbINOAHEHNS YYeOHbIX 33434 onpeaenéHHOro TMnNa;

npuobpeTaTb OMbIT UCNONb30BaHNA MHPOPMALNOHHO-KOMMYHUKATUBHbBIX TEXHONOTUIN U
Pa3/IMYHbBIX MOMCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIGUPATb ONTMUMaNbHYO Gopmy NpeacTaBaeHma MHPopmMaLmn (cxembl,
rpadukm, guarpammol, Tabauupl, PUCYHKU U apyrue);

MCNONb30BaTb Hay4yHbIA A3bIK B KayecTBe cpeactea npu pabote C XMMUYecKom
MHbOPMaUMeln: NPUMEHATb MeXKnpeameTHble (Pusnyeckme M MaTemaTUyecKue) 3HaKU U
CUMBOJIbI, popMynbl, ab6peBMaTypbl, HOMEHKNATYPY;

Mcnonb3oBaTb U Npeobpa3oBbiBaTb 3HAKOBO-CMMBOIMYECKME CPEACTBA HArNALHOCTHU.

OBnaaeHue yHuBepcasibHbiIMM KOMMYHUKATUBHbIMU AEUCTBUAMM:

3a4aBaTb BOMPOCHI NO CyLLECTBYy 06CY»KAaemMoi TeMbl B Xo4e Ananora u/uam gucKyccuu,
BbICKa3biBaTb WAeu, GopMynnMpoBaTb CBOM NPESNONKEHUA OTHOCUTENIbHO BbINOJHEHUSA
npeanoXeHHoM 3a4auu;

BbICTYNaTb C Mpe3eHTauMen pesynbTaToB NO3HABATENbHOW AEATE/NIbHOCTM, MONYYEHHbIX
CaMOCTOATE/IbHO WM  COBMECTHO CO CBEPCTHMKAaMM MpPU  BbINONHEHUU XMMWUYECKOro
3KCNepMMEHTa, NpaKTU4ecko paboTbl MO MCCNEeAOBaHWUIO CBOMCTB M3y4YaemblX BeLLECTB,
peannsauum yyebHoro npoeKkta u Gopmy/MpoBaTb BbIBOAbl MO pes3y/abTaTaM MPoOBeAEHHbIX
nccnenoBaHMM NyTEM COrlacoBaHUA NO3ULMIN B XoAe 0bCyKAeHMA N 0OMeHa MHEHUAMM,

OsnageHue yHUBEPCAIbHbIMU PEryAATUBHBIMU AeCTBUAMM:



CaMOCTOATE/IbHO MNIAHMPOBATb M OCYLLECTBAATL CBOK MO3HABATE/IbHYIO AEATENbHOCTD,
onpeaenan eé uenu 1 3afadn, KOHTPOIMPOBATL U NO Mepe HeobXxo4MMOCTM KOPPEKTUPOBATb
npegnaraemblii anropuTm encTBUiA NPU BbINONHEHUM Y4EeOHbIX U MCCNen0BaTENbCKMX 3343y,
Bbl6MpaTbh Hanbonee apdeKTUBHbLIN CNOCOD MX peleHna ¢ yY4ETOM NONYYEeHWUA HOBbIX 3HAHWUM O
BELLLECTBAX M XMMUYECKUX PeaKLUAX;

OCYLLECTB/ATb CAMOKOHTPO/Ib CBOEN [JeATEe/NIbHOCTM Ha OCHOBE CaMOaHanv3a W
CaMOOLLEHKM.

NPEOMETHBIE PE3Y/IbTATbI
10 KNTIACC

MpeameTHble pe3ynbTaTbl 0CBOEHUSA Kypca « OpraHnMYeckas XMMua» oTparkatoT:

chOPMUPOBAHHOCTb MPEACTAaBAEHUA O XMMMYECKOMW COCTaBAAILWEN eCTEeCTBEHHO-
Hay4YHOW KapTUHbI MUpPaA, POAU XMMUU B MO3HAHUM ABNEHUA NPUPOAbl, B GOPMMPOBAHUU
MbILIEHUA W KYNbTypbl IMYHOCTU, €€ (YHKLMOHANbHON TPamoTHOCTU, Heobxoaumon Ans
peweHna MNpaKTUYEeCKMX 3a4ady M IKONOTMYEeCKM OBOCHOBAHHOIO OTHOLWIEHUA K CBOEMy
3[40Pp0BbIO U NPUPOAHOW Cpeae;

BNafleHWE CUCTEMOM XMMMYECKUX 3HaAHMIA, KOTOpas BK/OYAET: OCHOBOMOJaratoumne
NOHATUA (XMMWYECKUI1 2NEMEHT, aTOM, 3/1IeKTPOHHAA 060/104Ka aToMa, MONIEKYNa, BaJIEHTHOCTb,
3N1EeKTPOOTPULATENBHOCTb, XMMMYECKaa CBA3b, CTPYKTypHas ¢opmyna (pa3BépHytaa u
COKpalWgéHHasa), MOJIb, MONAPHAA Macca, MONAPHbIK O06BbEM, YrnepoAHbli  CKener,
dYHKUMOHaNbHaA rpynna, paaukan, M3omepus, M30Mepbl, TOMONOTMYECKUA PAA, TOMOJIONK,
yrn1eBoAopoapl, KUCA0POA, U a30TcoAeprKallme coeanuHeHMa, MOHOMEp, NOIMMED, CTPYKTYpHOoe
3BEHO, BbICOKOMOJIEKYNAPHbIE COEAMHEHUs); TeopuUM U  3aKOHbl (Teopus  CTpOEHUS
opraHuMyeckux Beuwects A. M. byTtnepoBa, 3aKOH COXPaHEHWSA MacCbl BeLLecTB);
3aKOHOMEPHOCTH, CMMBOJIMYECKUI fA3bIK XMMWKW; MUPOBO33PEHYECKME 3HAHWA, Nexawue B
OCHOBE MOHMMAHWUA MPUYMHHOCTU U CUCTEMHOCTUM XMMWYECKUX ABNEHWUI, daKTonornyeckune
cBeAeHUs O CBOWCTBAxX, COCTaBe, MNOJyYeHUUM U HEe30MacHOM UCMNO/b30BAHUWN BaXKHEMLLMX
OpPraHMYeCKMX BELLLECTB B ObITY U NMPAKTUYECKOW AeATENbHOCTU YE/IOBEKA;

cPOPMMPOBAHHOCTb YMEHWNI BbIABNATL XapaKTepHble NPU3HAKK MNOHATUIA, YCTaHaBANBaTb
NX B3aMMOCBS3b, UCMO/Ib30BaTb COOTBETCTBYHOLLME NMOHATUA MPU ONUCAHUM COCTaBa, CTPOEHUSA U
NpPeBpaLLEHUI OPraHUYECKUX COEANHEHWI;

cPOpPMMUPOBAHHOCTb YMEHUI MUCMONBL30BATb XMMMUYECKYIO CUMBOJIMKY A5l COCTAaBAEHMUA
MOJIEKYNIAPHBIX N CTPYKTYPHbIX (Pa3BEPHYTON, COKPALLEHHOM) GOPMYN OpPraHNYECKUX BELLECTB
N YPaBHEHUIA XMMUYECKUX PeaKLU, U3roTaBNMBaTb MOAEAN MOJIEKY/ OPraHUYECKUX BELLECTB
ANA UANOCTPALMM UX XMMUYECKOTO M NPOCTPAHCTBEHHOMO CTPOEHUS;

cpopMMPOBAHHOCTb YMEHUI YCTaHABAMBATb NPUHAAIEKHOCTb M3YUYEHHbIX OPraHUYeCcKnX
BEWECTB MO WX COCTaBy M CTPOEHUIO K onpeaenéHHomy Kaaccy/rpynne coeguHeHui
(yrneBomopoabl, KUCIOPOA M a30TCOAEpP)KALUME COEAMHEHUA, BbICOKOMOEKYIAPHbIE
CoeAnHeHun), JaBaTb MM Ha3BaHMA MO cUcTemaTMyeckol HomeHknatype (IUPAC), a Takxe
NPUBOAUTL TPWMBMA/bHbIE HA3BaHUA OTAE/NbHbIX OPraHUMYEeCKUX BEeLLeCTB (3TW/IeH, NPOMWJEH,
aueTUNeH, 3TUNEHINKONb, TAnuepuH, deHon, dopmanbaerna, aueTanbiervi, MmypasBbuHas
KMCNOTa, YKCYCHas KMCNOTa, ONIEMHOBAA KUC/I0TA, CTEapUHOBAA KUC/IOTA, MNOKo3a, GpPYKTO3a,
Kpaxman, Lenntonosa, rmumH);

chOPMMPOBAHHOCTb YMEHUA ONpeaensATb BUAbl XMMMYECKOM CBA3N B OPraHUYECKUx
coegmHeHuax (0ANHAPHbIE U KpaTHble);



cPOpPMMPOBAHHOCTb YMEHUA MPUMEHATb MOJIOKEHUA TEOPUU CTPOEHUA OPraHUYECKUX
gewects A. M. bytnepoBa ana o6bACHEHMA 3aBUCMMOCTM CBOMCTB BELLECTB OT MX COCTaBa M
CTPOEHMA; 3aKOH COXPAaHEHWA MACCbl BELLLECTB;

CPOPMMPOBAHHOCTb YMEHWUN XapaKTepu3oBaTb COCTaB, CTpoeHue, usnyeckme u
XMMMUYECKME CBOWMCTBA TUMMUYHbIX NpeAcTaBUTeNeN Pa3/IMYHbIX K1aCCOB OPraHMYeCKUX BELLEeCTB
(meTaH, 3TaH, 3TMNeH, nponuneH, aueTuneH, byTtaaumeH-1,3, metunbytagmeH-1,3, 6eH30n,
METAHO/1, 3TAHOA, 3TUIEHTIMKONb, TANLEpPUH, GeHon, aueTanbaerua, MypaBbMHaAA U YKCYCHas
KMUCNOTbI, [/IIOKO3a, Kpaxman, UEeNN103a, aMUHOYKCYCHas KUCNOTa), MWANOCTPUMPOBaAThb
reHeTUYEeCKylo CBA3b MeXAY HUMW YPaBHEHMAMM COOTBETCTBYIOLUMX XMMMUYECKUX pPeakuui ¢
MCNONb30BaHNEM CTPYKTYPHbIX Gopmy;

CPOPMMPOBAHHOCTb YMEHUA XapaKTepM30BaTb WUCTOYHUKWU YrNeBOAOPOAHOIO CblpbA
(HedTb, NpUpoOAHbLIN a3, yroab), cnocobbl UX nepepaboTKM U MNPAKTUYECKOE NPUMEHEHUE
NPOAYKTOB NepepaboTku;

CPOPMMPOBAHHOCTb YMEHUI MNPOBOAUTL BbIYUC/IEHMA MO XMMMYECKMM YPABHEHUAM
(maccbl, 06béma, KoamyecTBa MCXOLHOMO BELLECTBA WMAM MPOAYKTA pPeakuMm No U3BECTHbIM
macce, 06bEMy, KOMYECTBY OLHOIO U3 UCXOLHbIX BELLECTB UM NPOAYKTOB peakLmu);

chpopMMPOBAHHOCTb YMEHUI BNALETb CUCTEMOW 3HAHUIN 06 OCHOBHbIX METOAAX HAay4YHOro
MO3HAHWA, WUCNO/Mb3YyEMbIX B XUMWW TMPU U3YYEHUN BELLECTB W XUMUYECKUX ABAEHUN
(HabnogeHne, uM3MepeHUe, 3SKCNEPUMEHT, MOAENMPOBAHME), MCNO/b30BATb CUCTEMHbIE
XMMMUYECKME 3HAHUA SN NPUHATUA PELUEHUIN B KOHKPETHbIX }KM3HEHHbIX CUTYaLMAX, CBA3AHHbIX
C BELLECTBAMM U UX NPUMEHEHUEM;

chOpPMUPOBAHHOCTb YMEHUI cobntoaaTb NpaBuaa Nob30BaHUA XMMUYECKOM NOCYya0Mn U
nabopaTtopHbIM 060pyA0BAHNEM, A TaKKe NpaBuia 06paLLEHNA C BELLECTBAMWN B COOTBETCTBUM
C MHCTPYKLUMAMM MO BbINONHEHWNIO 1A6OPATOPHbIX XMMUYECKMX OMbITOB;

cPOPMMUPOBAHHOCTb YMEHWUN MNAAHMPOBATb W BbINONAHATL XMMWYECKMIA 3SKCMEPUMEHT
(npeBpaLweHNsa opraHUYECKMX BELLECTB MPU HArpeBaHUM, NOJYYEHNE STUIEHA U U3YYEHUE €ro
CBOMCTB, KAYECTBEHHbIE pPEaKUMM OpPraHWYecKUX BELLEeCTB, AeHaTypauua Oenkos npu
HarpeBaHWK, LBETHble peakuumn 6enKoB) B COOTBETCTBMM C NPaBUIaMMU TEXHUKN Be3onacHOCTU
npun o6paLLeHNN C BELLECTBAMU M labopaTopHbIM 060pyAOBaHMEM, NPEACTaBAATb Pe3yabTaTbl
XMMMUYECKOTO 3KCNepumeHTa B ¢Gopme 3anucu ypaBHEHWI COOTBETCTBYHOLLMX Peakunin wm
dopmynmMpoBaTb BbIBOAblI HA OCHOBE 3TUX PEe3y/1bTATOB;

cPOPMMPOBAHHOCTb YMEHUIM KPUTMYECKM aHANN3NPOBATb XMMMUYECKY MHOpmauuio,
NnoJly4aeMyto U3 pa3HbIX MCTOYHUKOB (cpeacTBa maccoBon nHGopmaunmn, UHTEPHET U apyrux);

chpopMMpPOBAHHOCTb YMeEHUI cobNoaaTb MNpaBWUIa 3SKONOTMYECKM LenecoobpasHoro
nosegeHnsa B OblITy M TPYAOBOW AEATENbHOCTU B LLENAX COXPAHEHMA CBOEro 340p0BbA U
OKpY)KatoLen NpupoaHoON cpesbl, 0CO3HAaBaTb OMACHOCTb BO3AEMCTBUA HA XKUBble OPraHU3MbI
onpeaenéHHbIX OPraHUYecKUX BeLLeCTB, MOHMMAA CMbicn nokasatena MK, noAcHATb Ha
npumepax cnocobbl yMeHbLIEHMA U NPeaoTBPaLLEHMA UX BPEAHOrO BO34,EMCTBUA HA OPraHU3m
4YenoBeKa;

Ana obyyalowmxca ¢ orpaHNYeHHbIMU BO3MOMKHOCTAMM 340POBbA: YMEHUE NMPUMEHATb
3HaHMA 06 OCHOBHbIX AOCTYMHbIX METOAAX NO3HAHWUA BELLECTB U XMMUYECKUX ABNEHUN;

ana cnenbix u cnabosmaawmx obyyaroWwmxca: yMeHWe WCNoNb30BaTb penbedpHo-
TOYEYHYIO cucTemy 0603HauveHun J1. bpainna ana 3anucm xumuyeckux Gopmyn.

11 KNACC

MpeameTHble pe3ynbTaTbl OCBOEHWMs Kypca «O6Was M HeopraHMYeckasa XUMUA»
OTparKaloT:



cOOPMUPOBAHHOCTb MNPeACTaBAEHUA: O XMMMYECKOM COCTABAAKOLWEN €CTeCTBEHHO-
Hay4yHOM KapTUHbI MMpPa, POAU XMMUMU B MO3HAHUWU ABAEHUN Npupodpl, B GOPMUPOBAHUM
MbILW/IEHUA U KY/IbTYPbl JINYHOCTU, €€ (YHKUMOHANbHOMW rPpamMOTHOCTW, Heobxoaumon Ans
peleHns MPaKTUYECKUX 3aady W IKOAOrMYeckM OOOCHOBAHHOIrO OTHOLWIEHMA K CBOeMy
3[10POBbIO U MPUPOAHON Ccpese;

B/IaflEHNE CUCTEMOMN XMMUYECKUX 3HAHWM, KOTOopas BK/OYaeT: OCHOoBoOMoaratoLlmne
NOHATUA (XMMUYECKUIA SNEMEHT, aTOM, U30TOnN, S-, P-, d- SINEKTPOHHbIE OPOUTaNU aTOMOB, MOH,
MO/IEKYNA, MOAb, MOJAPHbIA O6BEM, BANEHTHOCTb, 3/1EKTPOOTPULLATENBHOCTb, CTEMNEHb
OKUC/IEHMA, XMMMYECKaa CBA3b (KOBaNneHTHaA, WOHHasA, MeTa//IM4yeckass, BOAOPOAHasA),
KpUCTannmyeckas peweéTka, TUMbl  XMMUYECKMX peaKkuui, pacTBOp, 3I/EKTPOJINTHI,
HE3/IeKTPO/INTbI, INEKTPOAUTUYECKAA AUCCOUMALMA, OKUCAUTENb, BOCCTAaHOBUTE/Ib, CKOPOCTb
XMMMUYECKON  peakuuu, XMMUYEeCKoe paBHOBECME), TeopuM UM 3aKOHbl  (TeopusA
3/IEKTPO/IMTUYECKOM Auccoumauum, nepuoanyeckuin 3akoH [. W. MeHaeneeBa, 3aKOH
COXpPaHEeHMA MACCbl BELLECTB, 3aKOH COXPAHEHMA U NPEeBPALLEHUNA SHEPTUU NMPU XMMUYECKUX
peakuusx), 3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMUWU, MUPOBO33PEHYECKUE 3HaHUS,
NeXalwme B OCHOBE MOHMMAHMA MPUUYMHHOCTU U CUCTEMHOCTM XUMMUYECKUX ABNEHUN,
daKToNIOrNMYecKMe ceeaeHMA 0 CBOMCTBAX, COCTaBe, NOAyYeHUN M 6e30nacHOM MCMNO/1b30BaHUM
BaYKHEMNLLIMX HEOPraHMYECKUX BELLECTB B ObITy M MPAaKTUYECKON AeATe/IbHOCTM YE/10BEKA;

chOPMUPOBAHHOCTb YMEHMI BbIABAATb XapaKTePHble NPMU3HAKM NOHATUIN, yCTaHABANBATb
MX B3aMMOCBA3b, MCMO/1Ib30BaTb COOTBETCTBYHOLWME MOHATMA NPU OMUCAHUN HEOPraHMYECKUX
BELLECTB U UX NPEBPALLEHUN;

chOPMUPOBAHHOCTb YMEHMMN UCMO/Ib30BaTb XMMMUYECKYIO CMMBOJIMKY ANA COCTaBAEHUA
dopMyn BeleCcTB W YPaABHEHUA XMUMMUYECKMX pPeakuui, CUCTEMATUYECKYD HOMEHKAATypy
(IUPAC) n TpuBManbHble Ha3BaHWUA OTAE/IbHbIX HEOPraHWYecKMX BewecTB (yrapHblii ras,
YINEKUCAbIA a3, aMMMaK, rawéHaa M3BeCTb, HerawéHaa M3BeCTb, NMUTbEBaA coga, NUPUT U
Apyrve);

chOPMUPOBAHHOCTb YMEHWUI ONpeaensTb BaJIEHTHOCTb M CTeneHb OKUCNEHMUA
XMMUYECKUX 3NEMEHTOB B COEAMHEHMAX Pa3/IMYHOrO COCTaBa, BWAO, XMMUYECKON CBA3M
(KoBaneHTHan, MOHHaA, MeTaN/IMyYeckasn, BOAOPOAHAA) B COeAMHEHUAX, TUN KPUCTANIUYECKOM
PElETKN KOHKPETHOrO BeWecTBa (aToOMHasA, MOJEKY/APHAA, WOHHAaA, MeTa/IMyecKas),
XapaKTep cpeabl B BOAHbIX PaCTBOPAX HEOPraHMYECKUX COeANHEHWN;

cHOPMUPOBAHHOCTb YMEHMI YCTaHABAMBATb NPUHAAIEKHOCTb HEOPraHUYECKUX BELLECTB
Mo MX COCTaBY K onpeaenéHHOMY Knaccy/rpynne coeanHeHnI (NpocTbie BelecTsa — MeTai/bl 1
HeMeTaNbl, OKCUAbl, OCHOBAHWSA, KUCNOTbl, amdOTepHble TMAPOKCUADI, CONN);

cOOPMUPOBAHHOCTb YMEHWUIM PACKPbIBAaTb CMbICA NepuoguMyeckoro 3akoHa [A. W.
MeHaeneesa UM AEMOHCTPUPOBATb €0  CUCTEMATUSUPYIOLLYIO, OODBACHUTENbHYIO U
NPOrHOCTUYECKYHO QYHKLINK;

cOOPMUPOBAHHOCTD YMEHWUIA  XapaKTepu30BaTb 3/1EKTPOHHOE CTPOEeHWEe aTOMOB
XMMUYECKUX 31emeHTOB 1-4 nepuoaos MNepnogmyeckon cucTeMbl XMMUYECKUX 3N1EMEHTOB /.
N. MeHaeneesa, UCNONb3Ys MOHATUA «S-, P-, d-3/1EKTPOHHbIE OPOUTANU», «3HEpPreTuYeckune
YPOBHMY», OOBACHATbL 3aKOHOMEPHOCTU M3MEHEHMUA CBOMCTB XMMWYECKUX 3NEMEHTOB U WX
coeAMHEHMI No Nnepuogam u rpynnam Neprogmyeckom cucTtembl XMMUYECKUX anemeHToB . WU.
MeHpeneeBa;

chOPMMPOBAHHOCTb YMEHUI XapaKTepu3oBaTb (onucbiBaTb) 06LWKME XMMUYECKUE
CBOMCTBA HEOPraHUYecKMx BELWLEeCTB pPas3/IMYHbIX KAaccoB, MNOATBEP)KAaTb CylLlecTBOBaHMe
reHeTUYECKOM CBA3U MeXKAy HEeOopraHMYeCKMMM BeLlecTBamn C MNOMOLLbIO YPaBHEHWM
COOTBETCTBYIOLMX XMMUYECKNX PeaKkLmit;



CchOPMMPOBAHHOCTb YMEHUA KNAcCUPUMLMPOBATb XMMUYECKUE PEaKLUN NO PA3/IUYHbIM
npusHakam (4Mcny M COCTaBy pearvpylowmx BeLLecTB, TenaoBoMy 3PPeKTy peakumm,
N3MEHEHMIO CTENEHEN OKUCIEHWNS 31EMEHTOB, 06PAaTUMOCTU PeaKLMK, Y4acTMIO KaTaiM3aTopa);

CcPOPMMPOBAHHOCTb YMEHWIN COCTABAATL YPABHEHUA PeaKLMN PA3/IMYHbIX TUMOB, NOJHbIE
N COKpALLEHHblE YPAaBHEHUA PeaKkLMil MOHHOrO 0ObMeHa, y4MTbIBaA YCA0BMA, MPU KOTOPbLIX 3TU
peaKkunn nayT 00 KOHLa;

chOPMUPOBAHHOCTb YMEHUN MPOBOAUTH pPEaKkUUKM, NOATBEpPKAAIoLIME KAYeCTBEHHbIN
COCTAaB Pa3/IMYHbIX HEOPraHMYeCKUX BeLWecTB, pPacno3HaBaTb OMbITHbIM MNYTEM  WMOHbI,
NPUCYTCTBYIOLLME B BOAHbIX PACTBOPAX HEOPraHUYECKUX BELLLECTB;

CcPOPMMPOBAHHOCTb YMEHUIM PACKPbIBATb CYLLHOCTb OKWUC/IUTEIbHO-BOCCTAHOBUTE/IbHbIX
peaKkunit NnocpeacTBOM COCTaBNEHMA INEKTPOHHOro HanaHca aTUX peakumi;

chOPMUPOBAHHOCTb YMEHUIN 06BACHATL 3aBUCUMOCTb CKOPOCTM XMMMUYECKOW peakummn oT
pa3nnyHbIX (GAKTOPOB; XapaKTep CMeLWEeHUA XMMWUYECKOro paBHOBECMA B 3aBUMCMMOCTU OT
BHellHero Bo3aencrama (npuHumn fle Watenwe);

CPOPMMPOBAHHOCTb YMEHUN XapaKTepM30BaTb XMMMUYECKME MPOLECCHl, fNerKalue B
OCHOBE MPOMbILWIEHHOIO NOYYEHUA CEPHON KUCOTbI, aMMMaKa, a TakKe chOpPMMUPOBAHHOCTb
npeacTaBneHnn 06 obWMX HayyHbIX MPUHLMMNAX U IKONOrMYECcKMX npobiemax XMMUYecKoro
npou3BoOACTBa;

chOPMUPOBAHHOCTb YMEHUI NPOBOAUTL BbIYUCAEHUSA C WCNONb30BAHWEM MOHATUA
«MaccoBas [0/a Bel,ecTBa B PacTBOpPE», OOBLEMHbIX OTHOLWIEHWIM ra3oB MPU XMMUYECKMUX
peaKkumsax, Mmaccbl BewecTBa UM ob6béMa rasoB Mo M3BECTHOMY KOIMYECTBY BeLLECTBA, macce
nnn o6bEMY OAHOr0 M3 Y4YacTBYIOLWMX B peakuMu BelecTs, TensoBoro apdekta peakummn Ha
OCHOBE 3aKOHOB COXPaHEHWA MacCbl BELLECTB, MPEBPALLEHUA U COXPAHEHUS SHEPTUM;

chOpPMUPOBAHHOCTb YMEHUI cobntoaaTb NpaBuaa Nob30BaHUA XMMUYECKOM NOCya0Mn U
nabopatopHbIM 060pyA0BaHMEM, A TaKKe NpaBuna obpalleHma ¢ BeWwecTBaMn B COOTBETCTBUM
C UHCTPYKLUMAMM MO BbIMNOJHEHUIO 1aBOPATOPHbIX XMMUYECKUX OMbITOB;

ChOPMMPOBAHHOCTb YMEHWI MNNAHMPOBATb M BbINONAHATD XMMWYECKUN SKCNEPUMEHT
(pasnoxkeHne nepoKcMpa BoAOpPOAA B MNPUCYTCTBUM KaTasamsaTopa, onpeneneHue cpeabl
pPacTBOPOB BELLECTB C MOMOLLbI YHUBEPCANbHOIO MHAMKATOPA, BAUAHNE PA3/INYHbIX GaKTOPOB
Ha CKOPOCTb XMMMUYECKON peakLun, peakuum MOHHOro obmeHa, KauyeCcTBEHHble peakuuu Ha
cynbdaTt-, KapboHaT- U X0PUL-aHNOHDbI, HA KAaTUOH AMMOHMSA, PeLleHne 3KCNePUMEHTA/IbHbIX
3334 no Temam «MeTannbl» M «HemeTannbl») B COOTBETCTBMM C MpPaBUAAMU TEXHUKM
6esonacHocTM npu obpalweHnuM C BewecTtBamuM W abopaTopHbiM  0b6opyAOBaHUEM,
npeacTaBnATb  pe3ynbTaTbl XMMWUYECKOro 3KcnepumeHTa B  Gopme 3anucu  ypaBHEHWM
COOTBETCTBYIOLLMX peakumii 1 GopmMyIMpPoBaTb BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

CPOPMMPOBAHHOCTb YMEHUIN KPUTUYECKM aHANM3MPOBATb XMMMUYECKYD MHOpMaLmio,
Nnosly4yaemyto M3 pasHbiX WMCTOYHWKOB (CpeacTBa MAcCCOBOM KOMMYHWMKauMK, WHTepHeT U
APYrvx);

CPOPMUMPOBAHHOCTb YMEHUM cobatoaaTb MNpaBUAa 3KONOTMYECKM LenecoobpasHoro
noseseHnsa B ObITy U TPyAOBOW AEATENbHOCTM B LENAX COXPaHEeHMA CBOEro 340pO0Bbs U
OKpy*KatoLen NpMpoaHoi cpeabl, OCO3HaBaTb ONACHOCTb BO34ENCTBUA HA KUBble OPraHU3MbI
onpeaenéHHbIX BeLLeCcTB, MOHMMAn CMbICA nokasaTena MK, noAcHATb HAa NpMmMepax cnocobbl
YMEeHbLUEHUA 1 NpeaoTBPaLLEHNA UX BPeAHOro BO34EMCTBMA Ha OPraHNM3M Ye10BEKa;

AN 0byvaloWwmxca ¢ OrpaHMYEHHbIMU BO3SMOXKHOCTAMM 340POBbA: YMEHME NPUMEHATb
3HAHWA 06 OCHOBHbIX AOCTYMHbIX METOAAX NO3HAHMA BELLECTB U XMMUYECKUX ABNEHNN;

ana cnenblix M cnaboBuAaaWMX 0O6yYalOLWMXCA: YMEHME WCNONAb30BaTb penbedHo-
TOYeYHyto cuctemy o0b603HayeHu J1. bpanna gns sanucm xumumdeckux popmyn.



TEMATUYECKOE N/IAHUPOBAHUE

10 KNACC
Konnuectso yacos

HaumeHoBaHMe pa3aenos U Tem dneKTpoHHble (unudposbie)
Ne n/n KoHTponbHbie MpakTnyeckune
nporpammbil Bcero obpasoBaTtenbHbie pecypcbi
pabortbi pabotbl

Paspen 1. TeopeTnyeckme oCHOBbI OPraHUYECKO XUMUU
L1 Teopum trooen opramecin 4 GG orera

' P p, P LLOK https://myschool.edu.ru/

coegnHennn A. M. bytneposa

UTtoro no pasgeny 4

Paspen 2. Yrnesogopopabl
21 MNpepenvHblie yrnesoaopoabl — ) BubnnoTeka

' anKaHbl LIOK https://myschool.edu.ru/
29 HenpegenbHble yrneBogopoabl: 6 1 bubnnoteka

) a/IKeHbl, aNKagneHbl, aNKUHbI LIOK https://myschool.edu.ru/
2.3 ApomaTtunyecKkue yrnesogopoabl 2 bubsmorexa

' P ¥ AOROA LIOK https://myschool.edu.ru/
24 MpupogHble NCTOYHUKMU 3 1 Bubnunoteka

' yrnesoAopoaos u nx nepepabotka LIOK https://myschool.edu.ru/

UTtoro no pasgeny 13

Paspen 3. Kucnopopcopepawme opraHu4ecKme coeguHeHusA

bubnnoteka

i .
3 CnvpTel. deron 3 LIOK https://myschool.edu.ru/
39 Anbaernabl. KapboHOBbIE KUC/OTbI. 7 1 BubnnoTteka

' CnoxHble adpupbl LIOK https://myschool.edu.ru/

bubnnoteka

. 1

3.3 yrnesoapl 3 LIOK 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/

UTtoro no pasgeny

Pasgen 4. AsoTcogepiKalme opraHMYeckme coeguHeHus

13

Bubaunorteka
4.1 AMWnHbI. AMUHOKKNCNOTbI. Benkn 3 LIOK https://myschool.edu.ru/
UTtoro no pasgeny 3
Paspen 5. BbicokomonekynspHblie coegUHEHUA
Bubnunoteka
5.1 Mnactmaccol. Kayuyykun. BosnoKHa 2 LIOK https://myschool.edu.ru/
UTtoro no pasgeny 2
OBLLEE KOJIMHECTBO YACOB MO NPOrPAMME 35



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

HaumeHoBaHue pa3aenos u tTem

11 KNIACC
Konnuecrso yacos

dneKTpoHHble (uudposbie)

Ne n/n KoHTponbHble paboTtbl obpasoBaTenbHble
nporpammbl Bcero MpakTnyeckmne
pabortbi pecypchbl
Paspen 1. TeopeTuyeckme OCHOBbI XMMUU
CtpoeHune aTtomos. Meprnognyeckni Bubnunoteka
11 3aKOH U lMNepunogunyeckan cuctema 3 LIOK https://myschool.edu.ru/
' Xumunyeckux anementos . U.
MeHgeneesa
1.9 CtpoeHue Beulectsa. MHoroobpasue 4 Bubnnoteka
) BellecTs LIOK https://myschool.edu.ru/
Bubnnoteka
1. X 1 1
3 IMIHECKNE PearLM 6 LIOK https://myschool.edu.ru/
UTtoro no pasgeny 13
Paspen 2. HeopraHuueckasa xmmusa
bubnnoteka
2.1 M 1
eTanbl 6 LIOK https://myschool.edu.ru/
Bubnnoteka
2.2 H 9 1 1
eMETaNIb! LIOK https://myschool.edu.ru/
53 CBA3b HEOPraHNYECKUX U OPraHNYECKUX 5 Bubnuoteka
' BellecTs LIOK https://myschool.edu.ru/
UTtoro no pasgeny 17
Pasgen 3. Xumusa un }KnsHb
bubnnoteka
A
3 XMMUA W KUSHD 3 LIOK https://myschool.edu.ru/
UTtoro no pasgeny 3



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/

OBLUEE KOJTMYECTBO HYACOB MO NMPOrPAMME









YYEBHO-METOAUYECKOE OBECNEYEHME OBPA3OBATE/IbHOIO NMPOLIECCA
OBA3ATE/IbHbIE YY4EBHbIE MATEPUANbI ANA YHEHUKA

1. Xumusa, 10 knacc/ FabpuensaH O.C., O6LWECTBO C OrpaHMYEHHOM OTBETCTBEHHOCTbIO
«QPO®A»; AKumMoHepHoe obwecTBo «M3paTennbcTBo «MpocseleHne»
2. Xumus, 11 knacc/ fabpuensan O.C., O6bLWeCcTBO C OrpaHUYEHHOW OTBETCTBEHHOCTbIO
«QPO®A»; AKumMoHepHoe obwecTBo «M3paTennbcTBo «MpocseleHne»

METOAOUYECKUE MATEPUAJIbI ANA YYUTENA

1. O.C.rabpwuensn, .I.JlbicoBa «Xumma MeTtogmyeckoe nocobme — 6a3oBbi ypoBeHb» - M.:
Opoda 2022 rog,

2. 0.C.N'abpuensH, N.I.OcTtpoymos, «O6Las XMmuns B TECTAX, 3afa4ax, ynparkHeHuax. 11
Knacc» — M.: Opoda, 2023 roa.

3. 0.C.N'abpuensH, M.H.bepeskuH, A.A.Ywakosa «Xumusa 11 knacc: KOHTpo/ibHbIE U
npoBepoyHble paboTbl K yuebHUKy». — M.: ipoda, 2021 r.

4. O0.C.lTabpuensn, I'.l./lbicoBa, A.l.BBegeHckaa «Xumua 11 knacc: HactonbHasa KHura ana
yuntena». Yacte 1 — M.: poda, 2019 roga,

5. 0.C.Nrabpwuensn, .I.JibicoBa, A.l.BBeaeHcKkasa «Xumusa 11 knacc: HactonbHas KHura ans
yuutena». Yacte 2 — M.: poda, 2022 rog,

6. O.C.NabpuensH, M.B.Pewetos, N.I.OcTpoymoBa «3aaaum No XMMnmn n cnocobbl Ux
peweHua» - M.: «poda», 2021roa,

7. B.l. JeHuncoBa «Xumua 11 knacc noypoyHble naaHbl no y4ebHuKy O.C.NabpuensHa,
I.r.leicosoi» - Boarorpag» Yunteno 2018roa.

8. M.A.Pabosa, Y.l0.HeBckas, P.B./InHKO «TecTbl no xumun 11 Knaccy», - M.: 3k3ameH, 2019r.
9. 9. 0.C.Nb6puensH, U.I.ocTpoymoB «XMMUYECKMI SKCNEPMMEHT B WKoAe 11 Knaccy; - M.:
Opoda. — 2019 rog.

LIUPPOBBLIE OBPA30OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

http://www.chemnet.ru lazeta «Xumua» 1 caiT ana yuntens «fA nay Ha ypok Xumum»
http://him.1september.ru EamnHas konnekuma LLOP: MpeameTHas Konnekuma «Xummns»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4Hble SKCNEPUMEHTbI:
xumusa. Konnekumsa Poccuinckoro obuieobpasoBaTteibHOro nopTtana
http://experiment.edu.ru AIXUMMUK: cant /1.10. Anukbeposoi

http://www alhimik.ru Bcepoccuiickas onmmnumana WKobHUKOB MO XMMUM
http://chem.rusolymp.ru OpraHuyeckaa XMMuA: SNEKTPOHHbIN YYeBbHUK ANA cpeaHein
LIKO/bI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMWWN: INEKTPOHHbIN y4eBHMK

http://www hemi.nsu.ru OTKpbITbIN Konneax: Xummsa

http://www.chemistry.ru IucTaHUMOHHAA OAMMMMAAA NO XMMUU: TENEKOMMYHUKALMOHHbIN
obpasoBaTesibHbI MPOEKT.
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