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HOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XuMMUM Ha YpPOBHE CpelHEro oOuiero odpa3oBaHus pa3paboTaHa Ha OCHOBE
denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS (eaepanbHOi 00pa3oBaTEIbHON MPOrpaMMbl CPEAHETO OOIIETO
obpazoBanus (DOOIT COO), npeacraBiaeHHbIX B DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenmuu mnpemnopaBaHusi ydeOHOro mnpeamera «XHUMHUS» B
oOpa3oBaTenbHBIX  opranuzamusx  Poccuiickoit ~ denepanuu, — peaqu3ylollUX  OCHOBHBIE
oOpa3zoBaTenbHBIE IMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHA BOCIUTAHUSA B
Poccuiickoit @enepanun Ha nepuof 1o 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TMOAXOJI0B K pa3pabOTKe MPOTpaMMBI 10 XWMHUH, K OINPENEICHUI0 OOIIel CTpaTeruu
0o0y4eHHsl, BOCIIUTAHUSA U PA3BUTHUS OOYy4aIOLIUXCA CPEICTBAMU y4eOHOro mpeamera «XuMHsD AJis
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHUenTyaibHble monoxenus PIOC COO o
B3aUMOOOYCIIOBICGHHOCTH II€JICH, COJAEpI)KaHUsA, PE3YJbTaTOB OOy4YeHUs W TpeOOBaHWN K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

XumMuueckoe oOpazoBaHHe, MOJy4yaeMoe BBITYCKHHUKaMH 001e00pa3oBaTeIbHON OpraHu3alui,
ABIISICTCA HEOTHEMJIEMOM YacThbl0 HMX OOpa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIIMM HTAIlOM
peanu3alii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIIOYEBBIX LEHHOCTEH, MNPUCYIINX
LEJIOCTHOW CHUCTEME XHMHUYECKOro 00pa30BaHMA. OTH LEHHOCTH KAacaloTcs IO3HAHHS 3aKOHOB
npupozbl, (HOpMUPOBAHHUS MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl YelOBEKa, a TaKXKe SKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M TPUPOAHON cpene. Peammsyercs xumudeckoe
oOpa3oBaHHe OOy4YaIONUXCS HAa YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHUs CPEACTBAMH Yy4eOHOTO
npeaMera «XuMus», colepiKaHue M MOCTPOSHHE KOTOPOTO OMpPENENICHbI B MPOrpamMMe MO0 XHUMHUHU C
yuéToM cnenu(UKH HayKu XUMHUM, €€ 3HAUeHUs B MO3HAHWUU NPUPOABI M B MaTepHaJIbHON >KU3HU
obmecTBa, a TaKke C y4éToM OOMMX MeNed W TNPHUHIHUIIOB, XapaKTEPH3YIOLIMX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeliHero obmiero oopasoBanus B Poccuiickoit @eneparuu.

XuMHUSL Kak 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0co0yi0 pojib B COBPEMEHHOMU
LUBWIN3AIMK, B CO3JaHUM HOBOW 0a3pl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOW BKJIax B
(dbopMHpOBaHKE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE LEJIOCTHOTO TPEACTaBICHUS 00
OKpY’KaroIleM MHUpe KaK O €AMHCTBE NMPUPOABI U YETIOBEKa, KOTOpoe (hOpMHUPYETCS B XUMUU Ha OCHOBE
MOHMMaHMS BEUIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHHS B3aMMOCBSI3U MEXIY
CTPOCHHMEM BEIECTB, X CBOMCTBAMU U BO3MOKHBIMH O0JIACTSIMU PUMEHEHUSI.

TecHO B3aMMOACHUCTBYS C APYTUMH €CTECTBEHHBIMH HAyKaMH, XHMHUS CTaja HEOTheMJIEMOMN
YaCThI0 MHPOBOH KYJIBTYpPBI, HEOOXOJMMBIM YCIOBHEM YCIIEIIHOTO TPYJa M KM3HH KaXKIIOTO WieHa
obmectBa. CoBpeMeHHass XMMHS KaK Hayka CcO3uJaTelbHas, Kak HayKa BBICOKUX TEXHOJOTUH
HafpaBJIeHa Ha pelIeHue INI00aTbHBIX MPOOIEM YCTOHYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOH,
HHEPTEeTUYECKOM, THIIEBON, IKOJIOTHYECKON 0€30IaCHOCTH M OXPaHbI 37I0POBBSI.

B cooTBercTBUM ¢ 0OIIMMH HENISIMH W IPUHIIMIIAME CPETHETO O0IIET0 00pa30BaHUsl COJAEPKAHNE
npeameta «Xumus» (1011 kmaccel, 6a30Bblii YPOBEHD H3YyUCHHUS) OPUCHTHPOBAHO MPEUMYIIIECTBEHHO
Ha  OOIICKYJIbTYpHYIO TOJTOTOBKY OOydYalomuxcs, HEOOXOAUMYID UM JUIsi  BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPHEHTHUPOB, YCIEIIHOTO BKJIIOUEHHS B KH3Hb COIMyMa, IPOJODKEHUS
00pa3oBaHUs B pa3MUYHBIX 00JIACTIX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBngomuMu mpeaMera «XUMHUsSD» SBISIOTCS 6a30Bble Kypchl — «Opranuyeckas XuMus» u
«O0mas ¥ HeopraHWvecKas XUMUs», OCHOBHBIM KOMITOHEHTOM COJEP)KaHHS KOTOPBIX SBISOTCS
OCHOBBI 0a30BOIl HayKH: CHCTeMa 3HAHWU MO HEOPTaHUYECKON XUMUM (C BKIIOYCHHEM 3HAHUU U3
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oOmieil XuMun) U opraHuyeckoil XxuMuu. OopMUPOBAHNE JAHHOW CHUCTEMBl 3HAHMM NPU U3Y4YEHUU
npeaMera 00ecreyuBaeT BO3MOXHOCTh PAacCMOTPEHHUS BCEr0 MHOT0OOOpas3usl BEIIECTB Ha OCHOBE
OOIINX TOHATUHN, 3aKOHOB U TEOPUIN XUMUHU.

Crpykrypa conepkanus KypcoB — «Opranmueckas xumus» u «OOmas u HeopraHHYecKas
XUMHS» CcQOpMHpOBaHA B IporpaMMme IO XUMHH Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K H3YYEHHIO
yueOHOro Marepuasia U OOYCIIOBICHa WCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUU Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYEeCKOM XWUMHUU BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KJIACCHUECKOW TEOPHUU CTPOEHUS OPraHMYECKUX COEIMHEHMI, a TaKkxKe
Ha YPOBHE CTEPEOXMMHUYECKHUX U 3JIEKTPOHHBIX MPEACTaBIEHUN O cTpoeHUH BemiecTB. CBeneHus 06
M3Yy4aeMbIX B Kypce BEIIeCTBaX JAIOTCSA B PA3BUTHUHU — OT YIIIEBOJOPOAOB JI0 CIOXKHBIX OMOIOTUYECKU
aKTUBHBIX COCIMHEHUH. B Kypce OpraHMYecKOil XWMHHU TOJYYalOT Pa3BUTHE CPOPMHUPOBAHHBIC HA
YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUSl NEpBOHAYAJIBHBIE IMPEACTABICHUS O XMMHYECKON CBS3H,
KJIaCCU(PDMKAIIMOHHBIX TPHU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT WX CTPOCHHS, O
XUMUYECKON pEeaKIUU.

[Ton HOBBIM yriioM 3peHHUs B npeaMmeTe «Xumus» 0a30BOro ypOBHS paccMaTpUBaeTCs
W3YYCHHBII Ha ypOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS TEOPETUYECKUH MaTepuan u
(haKkTONIOTUYECKHE CBEJEHUS O BEIIECTBAX M XUMHUYECKOM peakiuu. Tak, B 4YaCTHOCTH, B Kypce
«O0mass u HeopraHMYecKass XHMHUSD» OOYJArOIIUMCS TPEAOCTABISETCS BO3MOXKHOCTH OCO3HATh
3HaYeHHE TEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHUECKUX M METOJOJIOTMYECKUX MO3MIHM, TiTy0ke
MOHATh MCTOPUYECKOE M3MEHEHHE (YHKIMH 3TOro 3aKOHa — OT 00oOmiaromeid 10 oOBsACHSIOMmENH U
MIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaXXHEMIIMX BEHIECTBaX, MX COCTABE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNH, a TAaK)KE€ O XMMHUYECKHUX PEAKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKAHUS
nonogHsercd B Kypcax 10 u 11 kiaccoB 35ieMeHTaMM COIepKaHusl, UMEIOIIUMU KYJIbTYPOJOTHUECKUI
U TPUKIATHON XapakTep. JTU 3HAHUS CIIOCOOCTBYIOT IMOHUMAHHWIO B3aUMOCBSI3M XMMHHU C JIPYTUMU
HayKaMH, DacKpbIBalOT €€ pPOJb B II03HABATEIBHOW M MPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIMTAaHUIO YBaXXEHHsI K IPOIIECCY TBOpPUECTBA B OOJACTH TEOPUHM U MPAKTUYECKUX
MPWIOKEHUH XUMHUHU, MOMOTAIOT BBIMYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO M JHMYHOCTHO
3HAYUMBIX MPOoOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICITHBATh WH(OPMAIIUIO U MIPUMEHSTh
€€ JuIsl  TONOJHEHWs  3HAaHWW, PpEIIEHUs  HMHTEIJIEKTYalbHBIX M JKCIIEPUMEHTAJIbHBIX
UCCIIeIOBATEeNbCKUX 3a/ad. B menmom conepkanue ydeOHOro mpeameTra «XUMHs JAHHOTO YPOBHS
W3YYEeHHUS OPUEHTHPOBAHO Ha (POPMHUpPOBAHHE y OOYUYAIOIIUXCS MHPOBO33PEHUYECKOW OCHOBBI IS
nmoHUMaHus (umocopCcKux WACH, TaKUX KaK: MaTepuaabHOE EeIUHCTBO HEOPTaHWYECKOTO |
OpraHUYECcKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOEHHUEM, II03HABAEMOCTh
MPUPOJIHBIX SBJICHUM MYyTEM SKCIIEPUMEHTa U PEIICHHs] MPOTUBOPEUUIl MEXKIy HOBBIMU (aKTaMu U
TEOPETUICCKIUMH MPEANOCHUTKAMHU, OCO3HAHHUE POJIM XUMUU B PEIICHUU KOJOTHYECKUX MpodieM, a
TakKe TpoOJieM COEpe)EHUS IHEPreTUUYECKUX PECypPCOB, CHIPbS, CO3JAaHUS HOBBIX TEXHOJOTHUH W
MaTepHaJIoB.

B mnnane pemieHus 3amay BOCHHUTAHUS, PA3BUTHS M COLMATU3AIMHM OOYYAIOIIUXCS TPUHSTHIC
IporpaMMoil 1O XHMMHHM TOAXOAbl K ONPEIEICHUI0 CONEPKAHMS M IOCTPOEHUs MpeaMera
nperycMaTpuBaT GOpMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX NEHCTBHI, UMEIOMNX 0a30BOE 3HAYCHHE
JUIS  Pa3MYHBIX BHJOB JEATENBHOCTH: peEIIeHUs MpoOsieM, TOWCKa, aHaim3a Hu 00paboTKH
uHboOpMalluy, HEOOXONWMBIX M NPUOOpPETeHHs] ONbITa MPAKTUYECKOM U HCCIeA0BaTEIbCKOM
JIeATeTLHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B TTO3HAHUH XUMUHU.

B mpakTuke mpernomaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeHero o01Iero 00pa3oBaHusl, IPH ONPEIEICHUH COIePIKATEIbHON XapaKTEePUCTUKU eNei
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W3y4YeHUs TpeaMeTa HalpaBJI€HUEM MEPBOCTEIICHHOW 3HAYMMOCTH TPAJULIHUOHHO TPHU3HAETCA
dbopMUpOBaHHE OCHOB XHMHUYECKOW HayKh Kak oO0JacTh COBPEMEHHOIO EeCTECTBO3HAHMS,
MPaKTUYECKOW JESTEIbHOCTH YE€JIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHpPOBOM KynbTypbl. C
METOAMYECKOM TOYKM 3pPEHHs] TaKOW MOAXOJ K OINpPEACNICHUIO Leled M3ydeHUsl MpeAMeTa SBISETCS
BIIOJTHE OTPAaBJIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIaBHBIMU LENSIMH U3Y4YEeHHUS IpeaMmeTra « XuMmus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sIBIISAIOTCS:

. (dbopMHUpOBaHHE CHUCTEMBl XHMHYECKHX 3HAHUW KaK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpPa, B OCHOBE KOTOPOM JIeKaT KIIIOUEBBIE IOHATUSA,
dbyHIaMeHTAlIbHbIE 3aKOHBI M TEOPUU XHWMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE U IOHUMAaHHE
CYLIHOCTH JIOCTYIHBIX O0OOIIEHUH MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMJIEHUE C UCTOpPHEH HX
Pa3BUTHS U CTAHOBJICHUS;

o dbopMHupOBaHKWE W Pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKluil, HeOOXOIUMBIX JIJIsl MPUOOPETEHUs YMEHUI OPHUEHTUPOBATHCS B MUPE BEIIECTB
Y XUMHUYECKUX SIBJICHUH, UMEIOINX MECTO B MIPUPOJIE, B TPAKTUUECKON U TOBCEHEBHOM KU3HU;

o pa3BUTHE YMEHUH U CIOCOOOB [EATEIBHOCTH, CBSI3aHHBIX C HAONMIOJEHUEM U
00BSCHEHHEM XHMHUYECKOTO OJKCHEPUMEHTa, COONIOJCHHEM IMpaBuil 0e30MacHOro oOpamieHus ¢
BEIIECTBAMMU.

Hapsiny ¢ atum, coaepskareiabHasi XapakTEepPUCTHKa LEJIed W 3aJady U3y4YeHHUs MpeaMeTa B
mporpaMMme Mo XMMHUH YTOYHEHAa U CKOPPEKTHPOBAHA B COOTBETCTBHHM C HOBBIMH IPHOPUTETAMHU B
cucteMe cpenHero oobmero obpasoBanusi. CeroiHs B MpENoJaBaHUM XUMUU B OOJbIIEH CTEHEHH
OTHAETCsl MPEANOYTEHUE MPAKTUUYECKONH KOMIIOHEHTE COJEp)KaHHUsA OOY4EeHMs, OPMEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHMKA 00I1€00pa30BaTeIbHONW OpPTaHMU3aIliH, BIIAJCIONIEr0 He HAOOPOM 3HAHMM, a
(YHKIMOHATIBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHMSIMU aKTUBHOTO TOJYYEHUS 3HAHUU U
MIPUMEHEHUS UX B PEAIbHON KU3HHU ISl PEIICHUs MPAKTUYECKUX 3aa4.

B cBs3u ¢ 3TUM Tipu B3ydeHHH TIpeAMeTa «XHMHS) JTOMUHUPYIOIIEEe 3HAYCHHE MPUOOpEeTaroT
TaKHe 1eJI1 U 33/1a4u, KaK:

ajanranusi oOyd4aroIIMXCsl K YCJIOBUSM JIMHAMUYHO pa3BUBAIOIIErocs Mupa, GopMUpOBaHHE
UHTEIJICKTYyaJlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOATEJIbHOMY TMPHUHATHUIO TPAMOTHBIX PEIICHUHA B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

dbopMupoBaHKEe y OOYYAIONIUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITUH), WMEIOIINX
YHHUBEpPCAJIbHOE 3HAUCHUE JUIsl PA3IMYHBIX BUJIOB JESTEIbHOCTU: pEeUIeHHs IpoOiieM, MOUCKa, aHAJIU3a
u 00paboTku HHGPOpPMAIUU, HEOOXOIMMBIX Ui MPUOOPETEHHUs OIbITa JEATEIbHOCTH, KOTOpas
3aHMMAeT BAXKHOE MECTO B IO3HAHMM XUMHUHU, a TAKXKE ISl OLUEHKH C MO3HMIMI HKOJIOTUYECKOU
0€30MacHOCTH XapakTepa BIIMSHUS BEIIECTB MU XUMHUYECKHX IPOIIECCOB HA OPraHM3M YelIOBEeKa M
MIPUPOJHYIO CPENLY;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPYECKHX CHOCOOHOCTEH
00yJaroImXxcs: ClIOCOOHOCTHA CaMOCTOSITEIHHO TPHOOPETATh HOBBIE 3HAHUS IO XUMUHU B COOTBETCTBUH
C JKU3HEHHBIMHU TOTPEOHOCTSAMHM, HCIIONIH30BAaTh COBPEMEHHBIE MH(POPMAIMOHHBIE TEXHOJIOTHH IS
MOKCKa U aHaIK3a Y4eOHOU 1 Hay4YHO-TIONMYISpHON HHGOPMAIIUU XUMUYECKOTO COACPIKAHUS;

dbopMUpOBaHHE W Pa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO W JIOTHYECKOTO MBIIIICHUS,
HAOI0IATEIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH,
MIPU TUTAHUPOBAHUU U TIPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHUE Y 00YyJaromuxcs yOeKAEHHOCTH B TYMaHHUCTUYECKOW HAIMPABICHHOCTH XUMHUU, €&
BKHOM POJIU B PEIICHUH II00ATBHBIX TPOOJIEM PAIIMOHATIBLHOTO TPUPOIOTIOIB30BAHMS, TIOTIOJTHEHUS

4



OHEPreTHUECKUX PECYpPCOB W COXpPAHEHHs] TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH
OEpe’)KHOTO OTHOUICHHST K TPHUPONE H CBOEMY 3O0POBBIO, a Takke NpUOOpETEeHHUs OIbITa
WCTIONIb30BaHUS MMOYYCHHBIX 3HAHUH IS TMPUHSATUS TPAMOTHBIX PEIICHUN B CHUTYaIUsIX, CBSI3aHHBIX C
XUMHYECKUMU SIBICHUSMHU.

B yuebHOM maHe cpemHero oomero oopa3oBaHus MpeaMeT « XUMHUsD» 0a30BOTO YPOBHS BXOJIUT
B COCTaB MpeIMEeTHOH 00sacTu « EcTecTBeHHO-HAYYHBIEC TPEIMETHI.
IIpu cocraBnenun paboueil mporpamMMmbl ObUIO y4TeHO oOopynoBanue LleHTpa o06pa3oBaHus
€CTeCTBEHHO-HAYYHOH HanpaBjieHHOCTH « Touyka pocra» Ul €ro MCHOJIL30BAaHUS BO BpEMs
IPOBEJICHUS J1a00PAaTOPHBIX W TMPAKTHYECKUX PAa0OT, a TaK K€ JUIsS JOCTIDKEHUS IUIAHUPYEMbIX
OpeIMETHBIX pe3yibraToB. lludposas nmaboparopus mo xumuu. Komrmuekranus: natamk pH ¢
JMara3oHoM wu3MepeHuss He yxe dem or 0 mo 14 pH, pmatumk — TemmepaTypbl ; JaTYMK
AJIEKTPOTPOBOIMMOCTH. AKcecyapbl: kabenb USB coenuHWTENbHBIN, 3apsHOC YCTPOWCTBO C
kabenem miniUSB, USB Anantep Bluetooth 4.1Low Enerqy.
HoytOyxk(1 mtyka).
M®YV (npunrep, ckanep, konup)(1 mr.)
OOmiee 4MCIO YacoOB, OTBEACHHBIX JUIS W3YUEHHUsS] XMMHH, Ha 0a30BOM YpPOBHE CpeaHEro oOIiero
obpasoBanus, cocrapiser 68 yaco: B 10 kimacce — 34 gaca (1 yac B Hezenio), B 11 kimacce — 34 ygaca (1
9ac B HEJICIIIO).




COJEPXAHUE OBYUYEHUA

10 KJIACC
OPI'AHUYECKASA XUMHUSA

TeopeTnyeckue 0CHOBbI OPraHMYeCKOM XUMHU

[IpenMer opraHnyeckoil XUMHuM: €€ BO3ZHUKHOBEHHUE, pa3BUTHE U 3HAUYEHUE B MOJIYYEHUHM HOBBIX
BEUIECTB M MaTepuanoB. Teopus cTpoeHHs oOpraHudeckux coeauHeHuid A. M. bByrtnepoBa, eé
OCHOBHBIE TOJOXKeHUsA. CTpyKTypHBIE (DOpPMYISIBI OpPraHMYECKHMX BemlecTB. [ OMOJIOTHS, H30MEpHs.
XUMHYECKas CBSA3b B OPraHUUECKUX COETUHEHUSIX — OJJUHAPHBIE U KPATHBIE CBS3H.

IIpencraBnenne o kiaccuUKanuu OpraHMdeckux BemiecTB. HoMeHkaTypa opraHMYecKuX
COEAMHEHUH (CUcTeMaTHyecKas) W TPUBUAIbHbIE HA3BaHUS BAKHEHIIMX IPEJICTaBUTENEH KIAcCcOB
OpraHNYEeCKHUX BEIECTB.

DKclepUMEHTANIbHBIE METObl N3YUEHMS BEIIECTB U UX IPEBPALICHUN: 03HAKOMJIEHHE C 00pa3liaMu
OPraHMYECKHUX BEIIECTB M MaTepHallaMHd Ha MX OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHMYECKHX
BEIIIECTB, HAOIIOEHUE M OMHCAHUE JAEMOHCTPALMOHHBIX OIMBITOB IO NMPEBPALICHUI0 OPraHUYECKHX
BELIECTB IIPU HarpeBaHUH (IU1aBJIEHUE, OOYIIIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psif. MeTaH 1 3TaH — NpPOCTEHIINE PEICTaBUTENIN
aJIKaHOB: (PM3MYECKHE U XUMHUYECKUE CBOWCTBA (peakiuH 3aMEIleHUs U TOPEHUs), HaXOXKICHUE B
IIPUPOJE, MOJTYYCHHUE U TPUMEHEHNE.

AJKeHBl: COCTaB U CTPOCHHME, TOMOJIOTMYECKMH psA. OTWIEH W NPONWIEH — IpocTeiimne
NPEJCTaBUTENIN AJKCHOB: (PU3MUYECKMe M XHMMHUYECKHE CBOICTBa (peakuuu THIAPUPOBAHUS,
rajJlor€HUPOBaHUs, TUpATAllUU, OKUCIEHUS U MOJIMMEPHU3ALIUN ), TOJIyY€HUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEWIINEe XUMUYECKHE CBOMCTBA
(peakuus nonuMmepuszanum). [lonrydyeHne CHHTETHYECKOTO KayyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAf. AUETWIEH — MNpOCTeUIInit
NPEJCTaBUTENIb AJKMHOB: COCTaB, CTPOCHHME, (PU3MUECKHE W XUMHUECKHE CBOICTBa (peakiuuu
TUJIPUPOBAHUS, FaJIOT€HUPOBAHUS, TUAPATALIMM, TOPEHMSI), TOJyUEHUE U IPUMEHEHHE.

Apenbl. benzonm: cocraB, cTpoeHHe, (U3MYECKHE H XHUMHYECKHE CBOWCTBA (peakiuu
raJJOTeHUPOBAaHUSI W HUTPOBAHMA), MOJyYeHHE U TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u Xumuueckue Ce0UCMEA (peaKyuu 2an0ceHUpo8aHusi U HUMPOBAHUS), NOLYYEHUe U
npumenenue. TOKCUYHOCTb apeHOB. I 'eHeTnYecKas CBA3b MEXY yIJI€BOJOPOAAMH, IPUHAIEKALUMUI
K pa3JInYHBIM KJaccaMm.

ITpupoaHble HCTOUHUKHU YIiIeBOOopooB. [IpuponHsbiil ra3 u nomyTHble HedTsHbIe ra3sl. Hed1s 1
e€ mpoucxoxnaenue. CrocoObl TepepabOTKM HePTH: TEperoHKa, KPEKUHT (TepMHUYECKUH,
KaTaJInTHUecKuil), muposus. IIponykTsl nepepaboTky HEPTH, UX TPUMEHEHUE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOIYKTHI €To MepepadOTKH.

DKCcIepUMEHTAIbHBIE METO/IbI M3YUEeHHUs BELIECTB U UX MPEBPAIIECHUI: 03HaKOMIIEHHE ¢ 00pa3amMu
IUIaCTMAcC, KaydyKoB M pe3uHbl, kosiekiun «Hedtb» u «Yromb», MOAEIMpPOBaHUE MOJICKYII
YIJI€BOAOPOIOB U TaJIOr€HONPOU3BOIHBIX, IPOBEICHNE NIPAKTUYECKON pabOoThl: MOTYUYESHUE ITHIICHA U
W3yYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbrunicnenuss mo ypaBHEHUIO XHMHUYECKOM peakuuu (Macchl, 00béMa, KOJIMYECTBA HCXOAHOIO
BEIIECTBA WJIM MPOJYKTA PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOIO U3 UCXOJIHBIX
BELIECTB WJIU MPOAYKTOB PEAKIIIH).




Kucaopoacoaep:xamue oprannyeckue coeANHEHU

[IpenenbHble OJHOATOMHBIC CIUPTHL. METaHOT M 3TAHON: CTPOCHHE, (PU3UUYECKHUE U XUMHUYECKHE
CBOMCTBAa (peakuMd C aKTUBHBIMU MeETajUlaM{, TaJOreHOBOAOPOJAaMH, TOpEHHE), NPUMEHEHHE.
Bogopoausie cBsi3u Mexay MOJEKylIaMHu CHOUPTOB. JleicTBHE MeTaHoJla W dTaHOJa Ha OpraHu3M
YeJioBeKa.

MHoroaroMHble CIUPTHI. DTWICHIVIMKOIb U TIULEPUH: CTPOEHUE, (U3NYECKHUEe U XUMHUYECKHE
CBOICTBA (B3aMMOJEHCTBHE CO MICTOYHBIMH METalJlaMH, KaueCTBEHHAsl PeaKls Ha MHOTOATOMHbBIE
cnupThl). JlelicTBrue Ha opranusMm yesoBeka. [IpuMeHenne raunepria u 3TUIICHTIIUKOIS.

®deHo: CTpoeHHWE MOJIEKYJbl, (U3UYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue ¢deHona.

Anpaeruabpl U kemowusl. DopManbAETHA, alUETAIBICTUI CTpOeHHE, (PU3UUYECKHe U XUMHYECKHE
CBOMCTBAa (peaklMM OKHUCICHHS U BOCCTAHOBIICHUS, KAUECTBEHHBIC pEAKIMH), TOIy4YeHHEe U
MIPUMEHECHWE.

OAHOOCHOBHBIE IIPEJIEIbHbIE KAPOOHOBBIE KUCIOTEL. MypaBbUHasl U YKCYCHAsl KUCIIOThI: CTPOEHHE,
buznyeckue U XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIHe s KIacca KUCIOT, peakius 3TepuduKanun),
nonyuyeHue u npuMeHeHue. (CTeaprHOBas M OJIGMHOBAS KHCIOTHI KaK MPEACTABUTENHN BBICIINX
KapOOHOBBIX KUCJIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

Crnoxable 3(UpPbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPOIHN3 CIOXKHBIX 3PUPOB. KUpHL
I'maponus xxupos. [Ipumenenue xupoB. bruosorudeckast posb )KUPOB.

VYrieBonpl: cocraB, KiaccuuKkamus yriieBoJoB (MOHO-, M- W ToOJUcaxapunibl). [oko3a —
MPOCTEHIINK MOHOCaXapu: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE CBOWCTBA
(B3ammogerictBue ¢ runpokcugom Menu(Il), oxucinenne ammuadabIM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIFOKO3bl), HAXOKJIEHUE B MPUPOJE, IPUMEHEHHE, OHOJIOruYecKasi poJib.
dortocuHTe3. PpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman u wnemmono3a kak mpupofgHble mnoiauMmepbl. CTpoeHHe Kpaxmajia M LEJUTIOI03bI.
duzuvecKre 1 XMMUYEeCKUe CBOMCTBA KpaxMasa (TUIpOn3, KAYeCTBEHHAs PEAKIIHsI C HOJIOM).

DKCIepUMEHTAIbHBIE METO/IbI U3YYCHHUS BEIIECTB U WX MPEBPAIICHUN: TPOBeIeHUE, HAOTIOCHHIE 1
OINKCaHHWE JEMOHCTPALMOHHBIX OMBITOB: FOPEHHE CIHUPTOB, KAYECTBEHHBIC PEAKIUH OJHOATOMHBIX
cnupTtoB (OKMciaeHWe HdTaHoja okcuaoMm Menu(ll)), MHOTOATOMHBIX CHUPTOB (B3aUMOJICHCTBHE
rnuiepuna ¢ ruapokcuaom meau(ll)), ampaerunoB (OKMCICHHE aMMHUA4YHBIM PAcTBOPOM OKCHAA
cepebpa(l) u rtumpoxcumom wmemu(ll), B3ammomeiicTBMe Kpaxmaiga C HOAOM), TPOBEICHUE
IIPAKTUYECKON pabOThI: CBOMCTBA PacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnsie 3anaun.

Bbruncienuss mo ypaBHEHHMIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BELIECTBA WM MPOAYKTAa PEaklUu MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO U3 MCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIHIH).

A3oTcoeprkale OpraHuueckue COeqMHEHUSI.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. DU3NYECKUe U XUMUYECKUE
CBOMCTBAa aMUHOKHUCIIOT (Ha pUMepe TIUIHMHA). buonornyeckoe 3HaueHNE aMMHOKUCIOT. [lenTust.

benku xak mpupoaHbIE BHICOKOMOJIEKYNISIpHBIE coequHeHus. [lepBuuHas, BTopu4Hasi U TPETUYHAS
CTpyKTypa OenkoB. XvMMHUYECKHUE CBOMCTBA OEJNKOB: THAPOIN3, ACHATYpalUs, KAYECTBEHHbBIE PEaKIIUU
Ha OeJIKH.

DKCcrepUMEHTANIbHbIE METO/Ibl M3YYE€HUS BEUIECTB M MX IMpEeBpallleHuii: HaOII0JeHHEe U ONMUCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypalys O€IKOB MPU HarpeBaHUH, LIBETHBIE PEaKIuu OEIKOB.

BbicokoMos1eKyIsIpHbIE COeIUHEHUS



OCHOBHbIE IOHATHS XUMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
3BCHO, CTCIECHb IOJUMEPHU3ALMH, CPENHAS MOJEKyJsipHas Macca. OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPHU3ALUs U TOJIMKOHACHCALIMSL.

DKcrepuMEHTANIbHBIE METObl U3YUEHHSI BEIIECTB U UX MPEBPAIICHUN: 03HAKOMJIEHHE C 00pa3liaMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHbIX CBsI3€ NpU H3YYeHMM opraHudeckod xumuu B 10 kiacce
OCYILECTBIIICTCS YePe3 UCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHUH,
ABJIIOIINXCSI CACTEMHBIMM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SIBICHHE, HAy4yHbIM (axT, rumoresa, 3aKOH, TEOpHUS,
aHaJIM3, CHUHTE3, KJIacCH(UKauus, TEepUOJUYHOCTh, HAONIOCHUE, H3MEpeHHe, HKCIEPUMEHT,
MOJICIINPOBAHUE.

@dusuka: Marepus, >HEPIrHs, Macca, aToOM, DJJIEKTPOH, MOJIEKYJa, JHEPreTHYECKHH YPOBEHb,
BELIECTBO, TEJNO, 00BEM, arperaTHoe€ COCTOSIHHUE BEIeCTBa, (M3NYECKHE BEIMYMHBI M €IMHHUIBI HX
U3MEPEHUSL.

buomorus: knerka, opraHuszM, Ouocdepa, oOMeH BemecTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BelecTBa (OCJIKH, YTIIEBOIbI, JKUPHI, PEpPMEHTHI).

I'eorpadusi: MuHepabl, TOpPHbIE TOPO/bI, [T0JIE3HBIE HCKOIIAEMBbIE, TOILITUBO, PECYPCHI.

TexHoyorus: mnNHINEBBIE NPOAYKTHI, OCHOBBI PALMOHAIBHOTO IWTaHMs, MOIOIIHME CPENCTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHUE IIpenapaThl, MaTe€pHallbl U3 HCKYCCTBEHHBIX M CHUHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPITAHUYECKAS XUMUA

TeopeTnyeckue 0CHOBbI XUMHU

XUMHYECKUH 3JIeMEHT. AToM. Slnpo aToma, M30TOMBI. DJIEKTPOHHAsI 000JI0YKA. DHEPreTHUCCKUE
YPOBHH, MOJYPOBHH. ATOMHBIE OpOuTanmu, s-, P-, d- smemeHTbl. OCOOCHHOCTH pacIpeacICHUS
AJIEKTPOHOB MO OpOWUTANsIM B aTOMaxX »JJIEMEHTOB IMEPBBIX YETHIPEX TEPUOJOB. DJIEKTPOHHAS
KOH(HTyparus aTOMOB.

[Tepuonnueckuii 3akoH u llepuoanueckas cucrema xumuueckux anemeHtoB [[. M. Menneneesa.
Cesi3p mepuonnyeckoro 3akoHa u Ilepuoanueckoil cucreMbl xumuueckux snemeHtos JI. U.
MenneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMsI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB M0 TPYMIaM U TEPHOIaM.
3HaueHHe MePUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BeliecTBa. XMMUYECKasi CBsI3b. BUIbl XMMUUECKOUN CBSI3U (KOBAJICHTHAsI HEMOJISIpHAS U
MOJISIpHAsi, MOHHAS, MeTajuimueckas). MexaHu3Mbl 00pa3oBaHWs KOBAJEHTHOM XUMHUYECKOW CBS3U
(oOMEHHBIN M JOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BaeHTHOCTh. DIEKTPOOTPUIIATEIHHOCT.
CreneHs okucieHMA. VIOHBI: KATHOHBI M aHHOHEIL.

BemectBa MONEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tumnel KpUCTAUIMUECKUX PEmETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB OT THUIA KPUCTALTUYECKON
PEIIETKHU.

[TonsiTne o nucnepcHbIx cucteMax. ICTUHHBIE U KOJJIOMAHBIE pacTBOPBI. MaccoBasi 10Jid BElIeCTBa
B pacTBoOpe.

Knaccudukanus HeopraHmdeckux coenuHeHud. HoMmeHKIaTypa HEOpPraHMYeCKHX BEIIECTB.
['eneTnueckas CBsA3b HEOPraHUUECKUX BEIIECTB, IPUHAICIKAIINX K PA3JIMYHBIM KJIACCaAM.



Xumnueckas peaknus. Kinaccudukanus XUMHYECKUX peakiii B HEOPraHUIEeCKOH U OpraHnvIecKOn
XMMHMH. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALIECHUS DSHEPIHH IIPU
XUMHUYECKUX PEaKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMble peakuu. XUMUUECKOe
paBHOBecHe. PaKTOpPBI, BIUAIOIIUE HA COCTOSTHUE XUMUYecKoro pasHoBecus. [Ipunnun Jle HlaTense.

Onexrponutuyeckas auccouuanys. CuipHbIe U cnadble eKTpoiauThl. Cpeaa BOJHBIX pacTBOPOB
BELIECTB: KUCIIasd, HEUTpaibHasl, LEIOYHAs.

OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIHH.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3y4YEHHUS BELIECTB M MX IPEBpAIICHUN: JEMOHCTpauus TaOJHILl
«Ilepuognueckass cucrema xumuuyeckux osnemeHroB J[. WM. Mengeneea», u3ydeHue MoOJEIEH
KPUCTANTMYECKUX PEIIETOK, HAOMI0JeHUE U ONHMCAaHUE AEeMOHCTPALMOHHBIX U J1a00OPaTOPHBIX OIBITOB
(pa3noxeHue NEepoKCHa BOAOPOAA B MPUCYTCTBMM KaTaau3aTopa, ONpEAETeHHE Cpelbl pacTBOPOB
BEIIECTB C TOMOIIbI0 YHUBEPCATHHOTO HMHIUKATOPA, PEAKIMHW HOHHOrO OOMeHa), NpoBeIeHHE
MIPAKTHYECKON paboThl « BiusiHue pa3nuyHbiX GaKTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIIUN».

Pacuérnble 3anaun.

Pacy€Tbl 10 ypaBHEHMSM XUMUYECKUX PEAKLUHI, B TOM YHCIIE TEPMOXUMUYECKUE PACYETHI, PACUETHI
C MCIIOJIb30BAHUEM MOHATHSI «MAcCOBast 10JIs BELECTBAY.

Heopranuyeckast Xumus

Hewmeramnsl. [lonoxenne HemeraminoB B Ilepuoanueckoi cucteMe XuMHU4YeCcKux 3yieMeHToB Jl. .
MenneneeBa © 0COOGHHOCTH CTpOEHHUs aToMOB. Pu3nyeckue CBOMCTBA HEMETAIOB. AJIIOTPONHA
HEMETAJIOB (Ha pUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XWMHYECKHE CBOWCTBA BAKHEUIUX HEMETAJUIOB (TaJlOTEHOB, Cephl, a3oTta, Gocdopa, yriepona u
KPEMHHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COETUHEHUI).

IIpuMeHeHNe Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenne meramnoB B llepuoamyeckodt cucrteme Xxumudeckux snemeHToB J[. M.
MenneneeBa. OCOOEHHOCTH CTPOEHMsI 3JIEKTPOHHBIX 00004eK aTOMOB MeTamioB. OOmue
¢usnueckue cBorcTBa MeTayioB. CIUTaBBl METAIOB. JJIEKTPOXUMHMYECKHH P HANPSOKECHHHA
METaJLJIOB.

XWMHYECKHUE CBOMCTBA BAKHEHIIMX META/UIOB (HATPHUH, KaldWi, KaJabIlMd, MarHuii, aJlOMUHUH,
LIUHK, XPOM, XKEJI€30, ME/Ib) U UX COCTUHEHU.

O0u1re cnocoObl MoTy4YeHus: MeTaisioB. [[pumeHeHne MeTaioB B ObITY M TEXHUKE.

OKCIIEpUMEHTAIIBHBIE METOJbl W3Y4YEHHs BEIECTB M UX IPEBPALICHUNA: H3Y4YCHHE KOJUICKLMH
«MeTauibl U CIUIaBbl», 00pa3LOB HEMETAJUIOB, PEIICHHE YKCIEPUMEHTANIbHBIX 3aja4, HaOI0eHUE U
ONMCAaHNE JIEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aUMOJCHCTBUE MMAPOKCUAA ATIOMHUHUS C
pacTBOpamMu KUCJIOT U LIEeJI0Uel, KaYeCTBEHHbIE PEAKIIMHY HAa KaTHOHBI METAJIOB).

Pacuérnble 3anaun.

Pacuérel Macchl BemiecTBa Wi 00bEMA Ta30B 10 U3BECTHOMY KOJHMUYECTBY BEIECTBA, MACCe WU
00BEMY OJHOrO M3 Y4YacTBYIOIIMX B PpEaKLUUH BELIECTB, pacu€Tbl Macchl (00BbEMa, KOJIUYECTBA
BELIECTBA) IPOJYKTOB PEAKIUH, €CJIU OJHO U3 BELIECTB UMEET IPUMECH.

XUMUA U )KU3Hb

Ponp xumum B oOecre4eHHH HKOJOTMYECKOM, SHEpreTMYeckol WM MHUIIEBOH Oe30IacHOCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/IAaX MO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIUM.

IIpencraBnenus 00 oOLMX HAYYHBIX MPUHLUMIAX HPOMBIIUICHHOTO TOJXYYEHHUS BaKHEHIINX
BEIECTB.



YenoBek B MHMpe BEIIECTB M MaTepUHalOB: BAXXHEHIIWE CTPOUTEIBHBIE MaTepHalbl,
KOHCTPYKLIIMOHHBIE MAaTE€pHalbl, KpPacKH, CTEKJIO, KEpaMHKa, MaTepuanbl I DIJIEKTPOHHKH,
HaHOMaTepHalibl, OpraHNUECKUEe 1 MUHEpaJIbHbIE yI00pEHUsI.

XHAMHS U 30pOBbE YEJIOBEKA: IPAaBWJIAa HMCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENaparoB, INpaBHia
0€301acHOr0 UCIOJIb30BAHUS IIPENapaToB OBITOBON XUMHH B IOBCEAHEBHOM XKHU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXIpeIMETHBIX CBSA3EH PU W3YUEHUH O0IIei 1 HeopraHnieckoil xumun B 11 ximacce
OCYILECTBIIICTCS YePe3 UCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHUH,
ABJISIFOLIUXCS. CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAy4YHOI'O LIUKIIA.

OO011ne ecTecTBEHHO-HAYUHbIE MOHATHUS: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTES,
KJaccu(uKanus, NepuoAUIHOCTb, HAOII0IeHUE, SKCIIEPUMEHT, MOJICTUPOBaHKE, U3MEPEHHE, SIBIICHHUE.

@dusnka: MaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
palMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKHH YpPOBEHb, BEILIECTBO, TeJIO, OOBEM, arperatHoe
COCTOSIHME BEILECTBA, PU3NUECKHE BETNYMHBI U €IMHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusM, 3KOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOAJIEMEHThI, BUTAMHHBI,
0OMEH BElIECTB B OpraHUu3Me.

I'eorpadus: MuHEpanbl, TOpHBIE TOPO/IbI, TOJE3HBIE HCKOIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XWMHYECKass NPOMBIIUICHHOCTb, METAJULYypPIHs, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOX03IHCTBEHHOE IIPOU3BOICTBO, MUILEBAs IPOMBILIUIEHHOCTb, (JapMalleBTHYECKasl
IIPOMBILIIEHHOCTh, IIPOU3BOACTBO KOCMETHMUYECKHX IIPENapaTroB, IIPOU3BOACTBO KOHCTPYKLHOHHBIX
MaTepHaloB, YJIEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOT U H.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOT'PAMMBI 110 XUMUWHU HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS OO0yYarolIMMHUCS
MporpaMM cpegHero o6mero oOpa3oBaHUsS (JMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM).
Hay4Ho-mMeTonn4eckoit OCHOBOH isi pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS IIPOTpaMM
cpemHero o01ero o0pa3oBaHMsl SIBISETCS CUCTEMHO-ACSITEIILHOCTHBIN TTOIXOI.

B COOTBETCTBUHM C CHCTEMHO-ACATEIBHOCTHBIM TIOAXOJOM B CTPYKTYPE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS IMpeaMeTa «XHUMHUs» HAa YPOBHE CpeIHEro oouiero o0pa3oBaHus BBIACICHbI
CJIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHUE OOYYAIOIUMHUCS POCCHUICKON TpakTaHCKONW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOTIPEICIICHUIO;

HAJINYHE MOTUBAIMH K O0YYEHHIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH HA OCHOBE KIIFOUYEBBIX
LEHHOCTEW ¥ UCTOPUUECKUX TPAIUIUK 0a30BOM HAYKH XHMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOY4YaroIIMXCsl PYKOBOJACTBOBAaTHCS B CBOEH JEATENbHOCTH
[IEHHOCTHO-CMBICTIOBBIMH ~ YCTAaHOBKaMH, MPUCYIIUMH LEJIOCTHOH CHCTEME XHUMHYECKOTO
o0pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTMUYECKOM KYJIbTYphl U CIOCOOHOCTH CTaBUThH IIEJIU U CTPOUTH
KU3HEHHbIE TUIAHBI.
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JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS NMpeAMETa «XUMMsD) JOCTUTAIOTCS B €IUHCTBE Y4eOHOM
U BOCHHUTATEIbHOW NEATENIbHOCTH B COOTBETCTBUM C T'YMaHHUCTHUYECKHMH, COLIMOKYJIBTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMH IEHHOCTSMHU M HJ€AJlaMHd POCCHUICKOTO T'pa)/IaHCKOro oOIIecTBa,
NPUHATBIMH B OOIIECTBE HOpPMaMH W MpaBWJIAMH IOBEJEHHs, CIOCOOCTBYIOIIMMHU IpoLEeccam
CaMOTIO3HaHUs, CAMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OOYUYaAIOIIHXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS IMpeaMeTa «XHMHUS» OTpakaloT CHOPMUPOBAHHOCTD
OIIbITA IO3HABATEJILHOM U MPAKTUYECKOM 1eATeTbHOCTH 00YyYaoOLIMXCs 0 pealn3aluy IPUHATHIX B
00IIeCTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS:

OCO3HaHUsl OOYYaIOUIUMUCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00sI3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOIMOPSIIKY;

NPEJCTAaBICHUA O COLMAIBHBIX HOpMax M TMPaBWIIAX MEXKJIMYHOCTHBIX OTHOLICHHHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPUECKOHN NEATEIbHOCTU MPHU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMUMATh ¥ NMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTBI JIPYTHUX
MIPY aHAJIN3€ Pa3IMYHBIX BUOB YUEOHOH e TeTbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOILLIEHUS K UICTOPUYECKOMY U HAyYHOMY HACJIEUI0 OT€YECTBEHHON XUMHUU;

YBa)KEHHsI K MIPOLIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUUYECKOTO IPUMEHEHHS XUMUH,
OCO3HAHMUSA TOTO, YTO JOCTHKEHHSI HAYKH €CTh Pe3yJIbTaT AIUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX
HKCIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U TPAKTHKOB;

MHTepeca U MO3HAaBaTEIbHBIX MOTUBOB B IIOJYYEHUH U MOCIIEAYIONIEM aHalIn3e HH(OopMaIiu
0 MEPEIOBBIX JOCTH)KEHUAX COBPEMEHHONW OTEUECTBEHHON XHUMMH;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCTIHTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAllMM, CBA3aHHBIE C XUMUYECKHMHU SBJICHUSIMHU, U IPUHUMATh
OCO3HAHHBIE PEILIECHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEJEHUE W TOCTYNKU CBOUX TOBApUUIEH € MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN ITHUX MOCTYIKOB;

4) popMupoBaHHS KYJIHTYPHI 310POBbSI:

MOHMMAaHMsI I[IEHHOCTEH 3I0poBOoro M Oe3omacHOoro oOpas3a >KM3HH, HEOOXOAMMOCTU
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOJTr0IeHns MpaBUIT OE301aCHOTO OOpAIEHHS C BEIIECTBAMHU B OBITY, TOBCEHEBHON KU3HU
U B TPYAOBOM AEATEIBHOCTH;

MOHMMAHHUS LIEHHOCTHU MPABIJI MHAUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOI0 MOBEACHHUS
B CUTYallUsX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHUsl TMOCJEICTBUNH M HENPUSTHUS BPEAHBIX NPUBBIYEK (YMOTPEOIEHMs aJIKOTroJs,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIEIOBATEIbCKOM  JEATENbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOH U APYTUX BUAAX JEATEILHOCTH;

YCTaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B pEIIeHHWH MPaKTHYECKHUX 3a7ad COLMAIbHOU
HaIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

UHTepeca K IPaKTUUYEeCKOMY U3YyUEHHUIO ITpodeccuii pa3inyHOro poja, B TOM YUCIIE HA OCHOBE
MIPUMEHEHHS PEMETHBIX 3HAHUH 110 XUMUH;
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YBaXXEHUsI K TPYAY, JIIOASIM TpyZa U pe3ybTaTaM TPYJAOBOH JIE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIAMBHIYyaJIbHOW TpaeKTOpuUu oOpa3oBaHUs, OymyIIeH
npodeccun M peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB € Y4ETOM JINYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 9K0JIOrHY€eCKOT0 BOCIIMTAHUSI:

9KOJIOTMUYECKU 1IEJIeCO00Pa3HOr0 OTHOLIEHUS K MPUPOAE, KaK MCTOYHHUKY CYILECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMaHMA TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIUSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPEbI;

OCO3HaHUsI HEOOXOJAMMOCTH HMCIOJIb30BAaHUS JOCTH)KEHUNH XUMHUHU JUIsl PEIIEHUs BOIPOCOB
panOHaIBHOIO IPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUSTHs ACHCTBUM, NPUHOCIIIUX BpEN OKPY)KAIOIIEH NPUPOSHOU Cpere,
YMEHUSI TPOTHO3UPOBATH HEOJArONMPHUSATHBIE HKOJOTHYECKUE TIIOCIEACTBUS TMPEANPHUHUMACMBIX
JNEUCTBUM U ITPEAOTBpALaTh UX;

HaJIM4YUsl PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KyJIbTYphl, OIBITA
JEATEIBHOCTH ~ DKOJIOTMYECKOM  HANpPaBIEHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCS UMH B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM M COLMAJIbHOW IPAKTHKE, CIIOCOOHOCTU M YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(hoouu;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHHUS

Cc(OPMHUPOBAHHOCTU MHPOBO33PEHMSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 00ILIECTBEHHOM MPaKTUKU;

[IOHUMaHMUs CHeHU(PUKM XUMMHM KaK HayKH, OCO3HaHus e€ posu B (HOPMHPOBAHUU
palMOHATIFHOTO HAYYHOT'O MBINUICHUS, CO3JaHUM IIEJIOCTHOTO IMPEJICTAaBICHHUS 00 OKpYKalolleM
MHUpE KaK O €IUHCTBE MPUPOBI U YEJIOBEKA, B MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEN U pELIeHUH
po0JIeM COXpaHeHUs! IPUPOTHOIO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM Ul COBPEMEHHOW IIMBMJIM3ALMMU: B €&
I'YMaHUCTUYECKON HANpaBICHHOCTH U BaXXHOW pOJIM B CO3/laHUM HOBOH 0a3bl MaTepHalIbHOU
KyJIbTYpbl, PEIICHUU TI00aIbHBIX MPOOJIEM YCTONYMBOIO DPAa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U HKOJOTMUECKOM 0€30MacHOCTH, B pa3BUTHH MEJULIMHBI, 00eCIIeUeHIH
YCIIOBUH YCIEIIHOTO TPY/Ia ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKIOT0 YjieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: TIOHUMaHHUS  CYIIHOCTHM  METOJOB  IO3HaHMS,
HCTIOJB3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIN3a U 0OBSCHEHUS SBJICHUI OKPYKAIOIIEr0 MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS
nenath 00OCHOBAaHHBIE 3aKIIOUYEHHS Ha OCHOBE Hay4YHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX C LIEJIBIO
IIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO HUCIOIb30BATh XUMUYECKUE 3HAHUS /IS pEIICHUs Po0JieM B
peaIbHBIX KU3HEHHBIX CUTYaIHIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATEIBCKOM IEATEIBHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENpPEpHIBHOMY O00pa30oBaHHMI0O U CamMOOOpa30BaHUIO, K
aKTMBHOMY MOJIYYE€HHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUHU C )KU3HEHHBIMU NTOTPEOHOCTSAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/a B pa3IHuHBIX chepax mpodhecCHoHaTbHON e TeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI
MeTtanpeamMeTHble pe3yabTaThl OCBOCHUS YUeOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CPEIHETO
o0mero o6pa3oBaHus BKIIFOYAIOT:
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3HAYUMbIe U1 (OPMHUPOBAHHUS MHPOBO33PEHUS OOYYAIOIMXCS MEKAUCHUIUIMHAPHBIC
(MexIpeIMeTHBIE) OOIIeHayUHbIe MOHIATHSI, OTPaXKAIOIIKE 1IEIOCTHOCTh HAYYHOM KapTHHBI MHpa U
cneun(uKy METOJIOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprus, sBIEHHE, MPOLECC, CHUCTeMa, HAy4HbIH (akT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIe0OBaHNE, HAOIIOIeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpcaJbHble yueOHbIE AeiicTBUs (IT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISTUBHbIE),
obecneynBaromue (GpopmMupoBaHue (YHKIMOHAIBHOW I'PAaMOTHOCTH M COLHUAIBHOW KOMIETEHIUH
00y4aromuxcs;

CIOCOOHOCTh ~ OOYYaloIIMXCs  HCIOJB30BaTh  OCBOGHHBIE  MEXKIUCIHMUILIMHAPHBIC,
MHUpPOBO33PEHUYECKHE 3HAHWS W YHUBEpCAIbHbIE Yy4YeOHBIE [EHCTBHA B TMO3HABATENBHON U
COLIMAJIbHOU ITPAKTHKE.

MertanpeamMeTHble  pe3yabTaThl  OTPAXKAIOT OBIAJCHHE YHUBEPCATBHBIMU  Y4€OHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMHU.

OsJaieHne yHHBePCAJbHBIMH Y4eOHbIMHU M03HABATEIHLHBIMH JICHCTBUSIMH:

1) 6a3oBbIe JIOrHYeCKHUeE elCTBUS:

CaMOCTOSITENIbHO  (DOPMYIHPOBATh U  aKTyaJlH3UpOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENeNIATh IEJIH JCSITENbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU WX JOCTHXKEHUS,
COOTHOCUTB PE3YJIbTAThI IeATEIILHOCTH C MOCTAaBICHHBIMU LIETISIMH;

UCIONIb30BaTh MPU OCBOCHUU 3HAHUM MTPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICNIATH
XapakTepHble TPU3HAKKM TOHATUA W  YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MTOHATHUS 1151 OOBACHEHUS OTJCIbHBIX (DAKTOB U SBICHMUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU()UKAIIMH BEIIECTB U XUMUYECKHUX PEaKIIHA;

YCTaHABIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]Yy U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIC, ICTyKTHUBHBIC, [0 AHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B PACCMATPHBAEMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOABI H
3aKIIIOYECHUS;

NPUMEHATh B TpOLECCEe IMO3HAHUS, HMCIOJb3YeMble B XHMHHM CHMBOJHYECKUE (3HAKOBBIC)
MOJIENIH, MTPEeoOPa30BBIBATh MOJICIBHBIC TPEICTABICHUS — XUMUYECKHA 3HAK (CMMBOJ) 3JIEMEHTA,
XUMHUYecKkas (Qopmyia, ypaBHEHHE XHMHUYECKONM peakuud — TpU PEIIeHUH y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSITh Ha3BAaHHBIC MOJICNIbHBIC TPEICTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6a30BbIe HCCIEI0BATEILCKHE TeiiCTBHSI:
BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MIO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUI;

bopMyIHpoBaTh IEId W 3a4add  WCCJIENOBAHMs, HCIOJIb30BaTh IIOCTABJICHHBIE |
CaMOCTOSATEIILHO C(HOPMYIUPOBAHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI IS
(bopMHUpPOBaHUS TUIIOTE3bI 110 IPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

BJIaZICT HABBIKAMU CaAMOCTOATCIIBHOTO IIJIAHUPOBAHHUA MW MPOBCACHUA YUCHHUYCCKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh yYMEHHSI HAONIONATh 332 XOJOM IPOIECCa, CaAMOCTOSTEIBHO
NPOTHO3UPOBATh €ro  pe3yibTar, (OpPMyJIUpOBaTh O00OOIIEHHS ¥ BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHUS, COCTaBISATh OOOCHOBAHHBIM OTUET O MPOJCIIAHHON
pabore;

NpUOOpETaTh OMBIT YUYCHUYECKOW HCCIIEAOBATENbCKOW M MPOEKTHOM JeATeTbHOCTH,
MPOSABJIATH CHOCO6HOCTL U TOTOBHOCTb K CaAMOCTOATCIILHOMY TIOMCKY MCTOAOB pPCHICHUSA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOAOB IMO3HAHUS.

3) padora ¢ undopmanueii:
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OPHEHTUPOBATHCA B PA3IMUHBIX UCTOUHUKAX MH(OpMAINK (HAyYHO-TIOMYJIsipHAs JTUTEpaTypa
XMMHYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE MOCOOMs, pecypcsl VHTepHeTra), aHanIM3MpPOBATH
MHPOPMALIMIO PA3IMYHBIX BUAOB U (OpPM TPEACTaBICHUS, KPUTHYECKH OLIEHUBATh €€
JOCTOBEPHOCTb U HENTPOTUBOPEUUBOCTB;

(dbopMyIHpOBaTh 3ampochl M TPUMEHATH pa3IMYHBIE METOABl MpPH IOUCKE U O0TOOpe
uH(pOopMaLuu, HeOOXOAUMOH [Tl BBIMOIHEHUS Y4eOHBIX 3aJa4 ONpPeIeIEHHOTO TUIIA;

MpUOOpETaTh ONBIT MCIOIb30BaHUS WH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY MpeacTaBleHUsT HH(OpMaIuu (CXeMbl,
rpaduKu, JuarpamMmsl, TaOJUIbI, PUCYHKHU U JIPYTHE);

UCMOJNb30BaTh HAy4yHBIH S3bIK B KayecTBE CpeACTBa Mpu paboTe ¢ XUMHUYECKOH
uHpOpMalKe: IPUMEHATh MEeXIpeaAMETHbIE ((pru3nyeckre 1 MareMaTu4eckre) 3HaKu U CUMBOJIBI,
¢dbopmyIbl, a00peBHATYpBl, HOMEHKIIATYPY;

WCTIOJIB30BATh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

OgJajieHNe YHHBePCAJbHBIMH KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJjaBaTh BOIPOCH! IO CYILECTBY OOCYKIAeMOH TeMbl B XOJ€ AMajora W/WIM JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHPOBATh CBOM NPEJIOKEHHS  OTHOCUTENBHO  BBIIOJHEHUS
MpEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3CHTALMEN pe3yJlbTaTOB IIO3HABATEIBHOM JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIEHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIIIOJHEHUM XUMHUYECKOTO IKCIIEPUMEHTA,
IIPaKTUYECKONH pabOThl 1O HCCIIEJOBAHUIO CBOMCTB M3Yy4a€MbIX BEILECTB, peaM3alliid y4eOHOTro
npoekTa M (OpMYyJIUpPOBAaTh BBIBOABI IO pe3yJbTaTaM IPOBEAEHHBIX HCCIEIOBAHUN ITyTEM
COTJIACOBAHUS MO3UIUH B X07e 00CYKICHUS 1 0OMEHAa MHEHUSIMH.

Ogi1aieHHe YHUBEPCAJIbHBIMH PeryJIITUBHBIMHU ICHCTBUSIMM:

CaMOCTOSITEJIPHO IUIAHUPOBaThb W OCYLIECTBISATh CBOK I103HABATEJbHYIO JAEATEIbHOCTb,
ompenensas e€ LeNM M 3aJaud, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHpPOBATH
[Ipe/UIaraeMblii aqrOpUTM ACWCTBUI IpU BBIIOJIHEHUH YUYEOHBIX U HCCIIEAOBATENIbCKUX 3a7ad,
BbIOMpaTh Haubosee >PPEKTUBHBIN CIIOCOO UX pelIeHHs ¢ YYETOM MOJyYeHUsS HOBBIX 3HAHWUN O
BEIIECTBAX U XUMUUECKUX PEAKIIMSIX;

OCYILLECTBIISATH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHBbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUsD OTPAXKaroT:

c(OPMUPOBAHHOCTh MPEICTABICHUI O XHUMHYECKON COCTABJIAIONICH €CTECTBEHHO-HAYYHON
KapTUHBl MHUpA, POJIM XMMHHM B TO3HAHUM SBJICHUH NPUPOIBL, B (OPMUPOBAHWU MBIIUICHUS U
KyJlIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOW JJsi pelIeHUS
MPAaKTUYECKUX 337ad M DSKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO H
MPUPOAHON CpeJe;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAIOIINE TTOHATHUS
(XMMHUYECKUIl DJIEMEHT, aToM, JJIEKTPOHHas 000JI0YKa aTroma, MOJIEKyJia, BaJEHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XHUMHUYECKash CBsA3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U
COKpaIéHHast), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YITIEPOAHBINA CKeNeT, (PyHKIMOHAIbHAS
rpyIIa, paJuKai, U30Mepus, U30Mepbl, TOMOJIOTHYECKUN Psi, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOL
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U a30TCOAEpXkKallle COETUHEHHUSI, MOHOMED, TOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS); TEOPUU M 3aKOHBI (TEOpHsl CTPOCHHUSI opraHmveckux BemecTB A. M. bytieposa,
3aKOH COXpaHEHHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHMYECKUN SI3BIK XUMUH;
MUPOBO33PEHUYECKHE 3HAHUS, JIekKAIIME B OCHOBE NOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH
XMMUAYECKUX SIBJICHUH, (aKTOIOTMYECKHE CBEICHHS O CBOICTBaX, COCTaBe, NOJIYYCHUH U
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JeSATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBISBIISITh XapaKTepHbIC MPU3HAKKU MOHATUN, YCTAaHABIMBATh UX
B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOUIME MOHSTHS NPU OIMUCAHUM COCTaBa, CTPOCHHUS H
MpEeBpaIICHUI OPraHUYECKUX COCTUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUIl HCIIOJIb30BaTh XHUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) POpPMYT OpraHMYECKUX BEIIECTB H
YpaBHEHUN XMMHYECKUX PEaKIMil, U3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAAIEKHOCTh W3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HUX COCTaBy M CTPOCHUIO K ONpEeAeNEHHOMY KIAcCy/TpyNIe COeAMHEHH
(YriieBoaopo/ibl, KUCIOPO U a30TCOAEpKAIINE COCTUHEHMS], BBICOKOMOJIEKYJISIPHbIE COSUHEHMS),
JaBaTh WM Ha3BaHus 1o cucrematuueckod HoMmeHknatype (IUPAC), a Ttaxke NpUBOAUTH
TPUBHAJIbHBIE Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, NPOMUIIECH, aleTHIIEH,
STHJICHTIIUKOJb, TIHIEPUH, GeHOI, GopMaIbAeTH I, alleTalbIeT i/, MypaBbUHAs KUCIIOTa, YKCYCHAst
KHCJIOTa, OJIEMHOBas KHCJIOTa, CTEAPUHOBAsl KHUCIOTA, TJIIOK03a, (GPYKTO3a, KpaxMmai, LEeJIs03a,
TJIALIMH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNpPENEsATh BUIbl XUMHUYECKOW CBSI3U B OPraHUYeCKUX
COEIMHEHUSX (OJMHAPHBIE U KPAaTHBIE);

c(OPMUPOBAHHOCTh YMEHHSI TMPUMCHSITH IOJIOKCHUS TEOPUH CTPOCHUS OPTraHUYECKUX
BemiectB A. M. BytiepoBa s 0ObsICHEHHMsI 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOCHHSI; 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (U3NUYECKHUE U XUMUYECKUE
CBOMCTBAa THUMHYHBIX MPEACTABUTENECH Pa3IMUHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, dTaH,
STHJICH, TIPOIWJICH, ameTwuieH, OyramueH-1,3, meTwnOyramuen-1,3, OEH30J, METaHOJ, STaHOI,
STHJICHTJIMKOMb, TIUIEPUH, (DEHOJ, aleTanbAeruj, MypaBbUHas U YKCYCHas KHUCIOTHI, TJIIOKO03a,
Kpaxmall, [eJUII0103a, aMUHOYKCYCHAsl KHCJIO0Ta), WIIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXKIY
HUMHU YpPaBHEHUSMU COOTBETCTBYIOLIMX XMMHUYECKUX PEAKIUN C HCIOJIB30BAHHEM CTPYKTYPHBIX
opmy;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh HCTOUYHUKU YTIIEBOJIOPOAHOIO CBHIPbs (HEPTH,
MPUPOJHBIN Ta3, yroib), CHOCOOBI HUX TEpepaboTKW M MPAKTUYECKOE MPUMEHEHHE MPOIyKTOB
nepepadboTKH;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BHIYMCICHUS M0 XUMUYECKUM YPaBHEHHSIM (MaCCHI,
00bEMa, KOIMYECTBAa MCXOJHOTO BELIECTBA MM MPOAYKTA peaklMy MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MIPOJYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHHMM BJIQJETh CHUCTEMOW 3HAHMK 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, UCTIOIb3YyEeMbIX B XUMHHU MIPH U3YUYEHUU BEUIECTB U XUMUYECKUX SIBICHUN (Habm0aeH1e,
U3MEpEeHHe, HKCIIEPUMEHT, MOJICIMPOBAHHE), UCIOIb30BaTh CUCTEMHbIE XMMHUYECKUE 3HAHUS IS
MPUHATUSA PEIICHUH B KOHKPETHBIX >KMW3HEHHBIX CHUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU M HUX
MIPUMECHEHHUEM;
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c(hOpPMHUPOBAHHOCTh YMEHUW COOJIIO/IATh TMpaBWIA TOJIH30BAHUS XHUMHUYECKON MOCYIOU H
Ja00paTOPHBIM O0OPYJOBAaHUEM, a TaK)Ke IMpaBuia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBITTOHEHUIO JTA00PAaTOPHBIX XUMUUYECKUX OMBITOB;

c(OPMHPOBAHHOCT YMEHWH IUIAHWPOBATH ¥ BBINOJNHATH XHMHUYECKHH DKCHEPUMEHT
(mpeBpallieHus] OPraHUMYECKUX BEIECTB NMpPHU HArpeBaHUU, MOJYYCHHE STHIIEHA U HM3y4YEHHUE €ro
CBOWCTB, KQUECTBEHHBIC PEAKIIMU OPTAaHUYECKUX BEIECTB, JCHATypalusi OCIKOB MPU HATPEBAHHH,
[[BETHBIC PEAKIIMH OCITKOB) B COOTBETCTBUH C MPABHIIAMH TEXHUKH O€301TaCHOCTH NP 00paIeHHH C
BELIECTBAMH U JIAOOpPaTOpPHBIM O0OpPYJOBaHHEM, NPEICTABISATh pPE3yJIbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (opMe 3amicCH YpaBHEHUH COOTBETCTBYIOIIMX peakuuil u (HopMyIupoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3yJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (Cpe/ICTBA MaccoBOi nH(popmaIuu, UHTEpHET U APyTUX);

c(OPMHPOBAHHOCT, yYMEHUH COONIOJaTh MpaBHJa HKOJOTHUECKH IIe1eco00pa3Horo
MOBEICHUA B OBITY M TPYAOBOH JAEATEIbHOCTH B ILENAX COXPAHEHUS CBOErO 3/10pOBbI U
OKpYy>Karollled MpPUPOJHONU cpeibl, OCO3HABaTh OMACHOCTb BO3JCHCTBHUS Ha >KHUBBIE OpPTraHU3MBI
OTpeeNEHHBIX OPraHUIECKUX BEIIECTB, MOHUMas cMbica nokazatens [1/IK, mosicHsITh Ha mpumepax
CHOCOOBI YMEHBIIEHUS U MTPEIOTBPALLEHUS UX BPEIHOTO BO3/IEUCTBUS HA OPraHU3M UEJIOBEKa,

Uig O0y4yarouuxcsd C OrpaHUYEHHBIMM BO3MOMKHOCTSIMM 3[0POBBSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIS CJETIBIX U CIA0OBHIALIMX OOYYaOIIUXCS: YMEHHE HCIOJIb30BaTh Pelbe(hHO-TOYCUHYIO
cucreMy obo3HaueHuii JI. Bpaiiist 11 3arnucu XuMHIecKux Gopmy.

11 KJIACC

[IpenMeTtHbie pe3ynbTaThl 0ocBOeHUsl kKypca «OOmIas u HeopraHHuuecKas XUMUS» OTPaKaroT:

c(hOPMHUPOBAHHOCTH MPEJCTABICHUIA: O XUMUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XMMHM B TO3HAHUM SIBJICHUN NPUPOJIbI, B (OPMUPOBAHWU MBILUICHUS WU
KyIbTYpbl JIUYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOW JJsi peHICHUS
MPAKTHYECKUX 3aad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBBIO U
MIPUPOAHON CpeJIE;

BJIaJICHUE CUCTEMOI XMMHUYECKUX 3HAHMM, KOTOPasi BKJIIOYAET: OCHOBOIIOJIATAIOIINE MTOHATHS
(XMMHUYECKHUil 2JIEMEHT, aTOM, H30TOI, S-, P-, 0- 3IeKTpOHHbIE OPOUTATIH ATOMOB, HOH, MOJIEKYIIa,
MOJIb, MOJIAPHBIH O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHUS,
XMMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, MeETaJUIMYEeCKas, BOJOPOJHAs), KpHUCTAJUITMYECKast
pemérka,  TUOBl  XUMHUYECKUX  peakUuuil,  pacTBOp,  OJJEKTPOJIMUTHI,  HEIIEKTPOJUTHI,
3JEKTPOJIUTUYECKAS] JUCCOLMALUS, OKHCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON PEaKIMH,
XMMHUYECKOE pPaBHOBECHE); TEOPUHM U 3aKOHBI (TEOpUs DJIEKTPOIUTHUYECKOW JIMCCOLMAIINY,
nepuoanyeckuil 3akoH J[. 1. MenneneeBa, 3aKOH COXpaHEHHsI MAacChl BELIECTB, 3aKOH COXPaHEHUs
U TMPEBPALLEHUS SHEPTrUU MPU XUMUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN SI3BIK
XUMUHU, MAPOBO33PEHYECKHE 3HAHUSA, JIEXKAIINE B OCHOBE IOHUMAHUS NPUYUHHOCTHA U CUCTEMHOCTH
XMMHUYECKHX SIBJICHUH, (DaKTOJOIMUECKHE CBEJEHHs O CBOMCTBaxX, COCTaBe, NOJIYYCHUU U
0€30IacCHOM HCIOJIb30BAHUU BAXHEHWINX HEOPraHWYECKHX BEUIECTB B OBITY M MPAKTUYECKON
JEeSATEIIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKT€PHbIC MPU3HAKU MOHATHH, YCTaHABIMBATH UX
B3aUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIINE MOHATHUS MPU ONMCAHUM HEOPraHUYECKUX BEIIECTB
Y UX MPEBPAILCHUI;
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c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XHUMHYECKYI0 CHUMBOJHKY ISl COCTaBJICHUS
(bopMyJT BEIIECTB U YpaBHEHHIH XUMHUUECKUX peakinii, cucremarnyeckyio HomeHkiatypy (IUPAC)
U TPUBHAJIbHbIE HAa3BaHMs OTAEIbHBIX HEOPraHWYECKHX BEIIECTB (yrapHbIi ra3, yrieKHCIbIH ras,
aMMMaK, TaiéHas U3BeCTb, HeralIéHasi U3BECTb, MUThEBAs COZA, MUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHUH ONpEAETATh BAJCHTHOCTh M CTENEHb OKUCIICHHUS XUMHUYECKUX
JIEMEHTOB B COEAMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XMMHYECKOM CBA3M (KOBAJEHTHAas, MOHHas,
METaJlJINYeCKasi, BOJOPOAHAsA) B COEAUHEHMSAX, TUI KPUCTAIUIMUECKON PEIIETKH KOHKPETHOIO
BelLIECTBA (aTOMHas, MOJIEKYJsIpHAs, HOHHAas, METAJUIMYecKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHMI;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAAJICKHOCTh HEOPIraHUYECKUX BELIECTB IO
X COCTaBy K ONpENeNEHHOMY KJacCy/TpyIIe COeIMHEHMH (IpOCThle BellecTBa — METAJIbl U
HEMeTaJlIbl, OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE TUIAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMbICI Nepuoauueckoro 3akona JI. . Menaeneena
U IEMOHCTPUPOBATh €TO0 CUCTEMATH3UPYIOILYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

Cc(OPMHUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB XUMHUYECKUX
aneMeHTOB 1-4 nepuonoB Ilepuoauueckoil cuctemsl xumuueckux snemeHToB . . Menneneesa,
UCIIOJIB3YS TOHSTHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY», «IHEPIETHYCCKUE YPOBHI», OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUS! CBOMCTB XMMMUYECKUX 3JIEMEHTOB M MX COEAMHEHUN IO NEpUoaaM U
rpynmaMm [lepuoanueckoil cucteMsl XuMU4eCKuX 3y1eMeHToB /. 1. Menneneena;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepHu30BaTh (OMMCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
HEOpPraHMYECKHUX BEIIECTB PAa3IMUHBIX KJIACCOB, IMOJITBEP)KJIaTh CYUIECTBOBAHWE T'€HETUYECKOU
CBSA3M MEXJy HEOPraHWYECKMMHU BEUIECTBAMM C IIOMOULIbI0 YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIU;

C(OPMHPOBAHHOCTh YMEHHS KJIACCU(PHUIMPOBATh XUMHUECKUE PpEaKUUH 10 pa3IUYHbIM
IpU3HAKaM (YUCITY M COCTaBYy pearupyrouix BELIeCTB, TEIUIOBOMY (P (PEeKTy peakluuu, U3MEHEHUIO
CTETEHEN OKUCIIEHUS 3IEMEHTOB, 0OPaTUMOCTH PEAKIIUH, YUACTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUMN COCTaBIISITh YPABHEHUS PEAKLUI pa3IMYHBIX THUIIOB, MOJHBIE U
COKpAIllEHHbIE YpaBHEHHs pPEAKIMH HOHHOIO OOMEHA, YUWThIBas YCJIOBHUS, IPHU KOTOPBIX 3TH
peakuuy UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJIUThH PEAKIMH, MOJTBEPKIAIONINE KAUYECTBEHHbIN COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEILIECTB, PACIO3HABATh ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaX HEOPraHUYECKUX BEILECTB;

Cc(OPMHPOBAHHOCT YMEHUH PACKPBIBATH CYHIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii IoCpPeICTBOM COCTaBICHMSI 3JIEKTPOHHOTO OalaHca ATUX PEaKIMii;

C(OPMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHUMOCTb CKOPOCTHM XMMHUYECKOM PEAKIHUU OT
pa3nu4HbIX (AKTOPOB; XapaKTep CMEIIEHUS XHUMHYECKOI'O0 paBHOBECHS B 3aBHCUMOCTH OT
BHeIHero Bo3jeicteus (npunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTEPHU30BaTh XMMHYECKHE MPOIECCHI, JISKAIINEe B OCHOBE
IPOMBIIICHHOTO TIOJY4YEHUS CEpHOM KHCIOTHI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTb
NpeJCTaBIeHUH 00 OOLIMX HAayYHBIX NPUHLIMNAX M HSKOJOTHYECKHUX MpobieMax XUMHUUECKOTo
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCT YMEHHI MPOBOJIUTH BBIYMCICHUS C HUCIOJB30BAHUEM  TIOHSITHUS
«MaccoBas J0JIs BELECTBA B paCTBOPE», 00bEMHBIX OTHOLLIEHUI I'a30B NPU XUMUYECKUX PEaKLUsX,
Macchl BeleCTBa WM 00bEMa ra3zoB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH O0BEMY
OJTHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEUIECTB, TEIUIOBOTO 3¢ (eKTa peakluu Ha OCHOBE 3aKOHOB
COXPAHEHHUSI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPIHH;
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c(OpPMUPOBAHHOCTh YMEHHU COOJIIOJIaTh TMpaBWIA TOJH30BAHUS XUMHUYECKOW IOCYIOW |
Ja00paTOPHBIM O0OPYJIOBAaHUEM, a TaK)Ke IMpaBUiIa OOpAICHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSMHU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

C(OPMHPOBAHHOCTh yMEHHWH IJIAHUPOBATH M BBIMOMHATH XHUMHYECKHHA HSKCHEPUMEHT
(paznoskeHue MepoKcuaa BOAOPOJA B MPUCYTCTBUU KaTalau3aTopa, OMpEeesIeHue Cpebl pacTBOPOB
BEIIECTB C MOMOIIBIO YHHUBEPCAILHOTO MHIMKATOPA, BIMSAHUE PA3JIUYHBIX (PAaKTOPOB Ha CKOPOCTH
XUMHAYECKON Peaklnu, peakiui HOHHOTO 0OMeHa, KaueCTBEHHbIE PEakIy Ha Cynab(aT-, KapOoHAaT-
U XJOPUA-aHHOHBI, Ha KAaTHUOH aMMOHHSA, pPELICHUE OHKCIIEPUMEHTAJbHBIX 3a7ad I0 TeMaM
«Meramne» u «Hemeramnel») B COOTBETCTBHMM C MpaBHJIAMU TEXHHKH O€30MacHOCTH IMpH
oOpallleHuu C BeUlecTBaMH U J1a0OpaTOpHBIM OOOPYAOBAaHHEM, IMPEACTABIATh PE3YJIbTaThl
XMMHUYECKOTO DJKCIIEpUMEHTa B (OpMe 3alKucCH YpPaBHEHHH COOTBETCTBYIOLIUX pEaKUMA H
(bopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUU KPUTHYECKH aHAJIM3UPOBATh XUMHUUYECKYI0 HH(POpMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX UCTOYHHUKOB (CpeAcTBAa MacCOBOM KOMMYHMKaIUU, IHTEpHET U ApYyTHUX);

cOpPMUPOBAHHOCTh yYMEHMH COONIOATh TpaBWiIa JKOJIOTUYECKH  LeJIecO00pa3HOro
NOBEICHUS B OBITY M TPYAOBOH JAEATEIBHOCTH B LENAX COXPAaHEHHUS CBOETO 3/0pOBbS U
OKpY’Kalollled MNpUPOJHOU cpeibl, OCO3HAaBaThb OMACHOCTb BO3JEHCTBHUS Ha JKHBBIE OpPraHU3MBI
OTIpeNIeNIEHHBIX BEIIECTB, MOHMMAas cMbich mokasatens [1JIK, mosicHsaTe Ha mpuMmepax crnocoOsl
YMEHBIIEHUS U IPEAOTBPAILEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKA,

IUIE OOy4aroUIMXCsl C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbSI: YMEHHE IPHUMEHSTh
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUUECKUX SIBJICHMIA;

JUIS CJIETIBIX M CIA0OBHUIALIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh pelibe(PHO-TOYeUHYIO
cucreMy obo3HaueHuit JI. bpailist 11 3anucu XuMHYecKUX (GopMyIt.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoanuyecTBo yacos DJIEKTPOHHBIE
Ne n/m | HaummeHoBaHue pa3esioB H TeM NPOrpaMMbI Kontpoay | Hpaxrue (pposric)
Bcero HbIE cKHe o0pa3oBarejibHbIE
padoThI padoThI pecypcsl
Pa3znen 1. Teoperudeckne 0CHOBbI OPraHMYECKOl XUMHUHU
[Ipenmet oprannveckoi xumuu. Teopust cTpoeHust bubmuorexa [JOK
11 . 3 A
opranudeckux coequHenuii A. M. byrtineposa https://myschool.edu.ru/
Hroro no pazneny 3
Pa3nen 2. YrieBoaopoabl
91 n 5 bu6mmoreka [{OK
) penenbHbIC YTIEBOIOPOIbI — aTKAHbI https://myschool.edu.ru/
2.2 HenpenenbHbie yraeBogopoabl: alKEHbI, aJIKaIUEHbI, aTKUHbI 6 1 bubmmorexa [JOK
' pea Y AOPOABL: ’ A ’ https://myschool.edu.ru/
bu6mmorexa [IOK
2.3 ApoMaTHYeCKUE YIIIEBOIOPOIbI 2 hitps://myschool.edu.ru/
24 n 5 3 1 bu6mmorexa [IOK
. PUPOJHBIE HCTOYHUKHU YTIIEBOJOPOIOB U UX MepepaboTka https://myschool.edu.ru/
Hroro mo pazaeny 13
Pa3nen 3. Kucjiopoacoaep:kaiiue opranndeckue coeTuHeHUs
bubmuoreka [JOK
3.1 Crpret. Geron 3 https://myschool.edu.ru/
bubmuoreka [JOK
3.2 Anpneruapl. KapooHoBbie kKuciothl. CioKHbIE 3PUpbI 7 1 hitps://myschool.edu.ru/
bu6mmoreka [IOK
33 YreBozp! 3 ! https://myschool.edu.ru/

19


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/

Hroro no paznemy 13
Pa3nen 4. A3oTconep:xaiiye opranudeckue coeJuHeHust
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 bubmorexa HOK
' ' ' https://myschool.edu.ru/
Hroro mo paznemy 3
Pa3nes 5. BeicokomoJieKyJ/JIsipHbIe COeIUHEHHUS
bu6mmorexa [IOK
5.1 [Tnactmaccer. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Hroro no paznemy 2
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KosanuyecTso yacos DJIEKTPOHHBIE
Ne HanmMeHoBaHue pa3/iesioB U TeM MPOrpaMMbl Kontpoas | Mpakrie | (upposric)
n/n Bcero HbIE CKHue 06pa30BaTeJILHbIe
padoThI padoThI pecypcsl
Pasznen 1. Teopernueckue OCHOBbI XUMUM
11 Ctpoenune atomoB. [lepronnueckuii 3akoH u [lepuoanueckas 3 bubmuorexka [JOK
' cucTeMa xumMuueckux srmemenTos JI. Y. Menneneesa https://myschool.edu.ru/
bu6mmorexa [IOK
1.2 Crtpoenue BemectBa. MHOrooOpasue BEIIeCTB 4 https:/myschool.edu.ru/
bubnuoreka [JOK
13 XHMHHCCKHE PeakiH 6 ! . https://myschool.edu.ru/
bu6mmorexa [IOK
Hroro no pasneny 13 https://myschool.edu.ru/
Pa3nen 2. Heopranmueckasi Xumust
bu6mmorexa [IOK
2.1 Meraner 6 1 https://myschool.edu.ru/
bubnmoreka [IOK
22 Hemerant J 1 1 https://myschool.edu.ru/
23 C 5 bubnmoreka [JOK
: BsI3b HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB hitps://myschool.edu.ru/
bu6nmoreka [JOK
Hroro no paszery 17 https://myschool.edu.ru/
Paznen 3. XumMusi v ;Ku3Hb
bu6mmorexa [IOK
31 KUMH U KH3HD 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHNPOBAHHUE

10 KUIIACC
KoanuecTBO YyacoB l[aTa 3ﬂeKTp0HHLIe
Ne Tema ypoxa Beer KonTpo IIpakTun — nu@ppoBLIe
n/n JIbHbIE yecKHe oOpa3oBare/ibHbIE
0 padoThI padoThI Hin pecypcbl

1 IIpenmeT opranndyeckoil XuMuu, €€ BO3BHUKHOBEHUE, Pa3BUTHE 1 bubmuotexa [JOK
¥ 3HAUCHUE https://myschool.edu.ru/

5 Teopust CTpoeHUSI OpraHuYeCcKuX coequHeHnit A. M. 1 bubnuoreka [JOK
BytiepoBa, e€ 0OCHOBHBIE MOJI0KEHHSI https://myschool.edu.ru/

[IpencraBnenue o kinaccuuKau OpraHUYeCKUX BEIIECTB. Bubnmorexa [IOK

3 Howmenknarypa (cuctemaruueckas) U TpUBUaJIbHbIE Ha3BaHUS 1 .

OpraHHUECKIX BOIIeCTS https://myschool.edu.ru/

4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUI Psijl 1 bubmorexa [TOK
’ https://myschool.edu.ru/

5 MertaH 1 3TaH — NpOCTENILINE NPEACTABUTEIN AJIKAHOB 1 Brbnmorexa LIOK
https://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 bubmiorexa LIOK
' ’ https://myschool.edu.ru/

7 OTUJEH U NPONUIIEH — MPOCTEHIINE ITPEICTABUTENN AIKEHOB 1 bubmorexa [TOK
https://myschool.edu.ru/

3 [TpakTrueckas padota Ne 1. «Ilonmydyenue sTuneHa u u3yuyeHue 1 1 bu6muoreka [IOK
€ro CBOMCTB» https://myschool.edu.ru/

9 Anxanuensl. byraguen-1,3 u metunoyraauen-1,3. [lonyuenue 1 58.10 bu6nunoreka [IOK
CHHTETUYECKOTO KaydyKa U Pe3UHbBI ' https://myschool.edu.ru/

10 AJIKHHBI: COCTaB M 0COOEHHOCTHU CTPOEHUS, TOMOJIOTMUECKHA 1 1 bubmuoreka [{JOK
psii. AUETHIICH — NPOCTSHIIHNA TPEICTABUTEIh aJIKHHOB https://myschool.edu.ru/

11 Boruncnenus mo ypaBHEHUIO XUMUYECKOM peakiiu 1 18 bubmorexa [IOK
https://myschool.edu.ru/

12 ApeHbl: 6eH30:1 U ToIyod. TOKCHYHOCTh apeHOB 1 25 bu6mmoreka LIOK
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['eHeTnyeckas CBS3b YrieBOJAOPOIOB, MPUHAAIEKAIIUX K bubnuoreka [IOK
13 2.12 }
Pas3IMYHBIM KJIaccam https://myschool.edu.ru/
[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: MIPUPOIHBIN ra3 u bubnuoreka [IOK
14 . 9.12 }
HOIyTHBIE HE(PTAHBIE ra3bl, HEPTh U IPOAYKTHI €€ epepadoTKU https://myschool.edu.ru/
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB: IPUPOIHBIN ra3 U bubmuoreka [{JOK
15 N 16.12 .
MOy THBIE HE(PTAHBIE Ta3bl, HEPTh U IPOAYKTHI €€ TIepepabOTKU https://myschool.edu.ru/
16 KonTtposbHasi padota nmo pasaeny «YTJIEBOIOPOIbD) 23.12
17 IIpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJI M ATAHOJL. bubmuoreka [IOK
BopopoaHas cBsi3b https://myschool.edu.ru/
18 MHoroatoMHbl€ CIIUPTHI: ATHUIICHTIIUKOb U TIHIEPHH bubmorexa [TOK
https://myschool.edu.ru/
19 DeHoI: CTPOEeHUE MOJIEKYJIbI, PU3NUECKUE U XUMUYECKUE bubmuoreka [{JOK
CBOWCTBA, TPUMEHCHHE https://myschool.edu.ru/
20 Anbrerupl: GopManIbAerul U aeTaibaerua. ALeToH ﬁ:tlg ;I:I//;cr:\i;((?hgocl) .Iefdu.ru /
21 OIHOOCHOBHBIE MPEJIETbHBIC KAPOOHOBBIE KUCIIOTHI: but6mmoreka [JOK
MypaBbUHAs U YKCYCHas https://myschool.edu.ru/
29 [IpaxTuyeckas pabora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM bu6mmoreka [IOK
KHCIJIOTBD) https://myschool.edu.ru/
273 CreaprHOBas U 0OJICMHOBAsI KUCIIOTHI, KaK MIPEICTaBUTENIN bubnmoreka [JOK
BBICIINX KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
MBplL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, HX MOIOIIEE bu6mmoreka [IOK
24 IeHCTBIE https://myschool.edu.ru/
o5 CrnoxHbIe 23GUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. bubnuotexa [JOK
['uaponu3 CoKHBIX 3QUPOB https://myschool.edu.ru/
26 Kupsl: ruponus, npuMeHeHne, OnoIoTUYecKas poJib KUPOB bubmmorexa LIOK
’ ’ ’ https://myschool.edu.ru/
7 YrneBoasl: cocTas, knaccudukans. Baxkueiimme bubnmnoreka [JOK
HpE/ICTABUTEIH: TII0K03a, QPYKTO3a, caxapo3a https://myschool.edu.ru/
28 Kpaxmai 1 niemrono3a Kak mpupoIHbIE TIOIUMEPHI bu6moreka [IOK

23



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/

https://myschool.edu.ru/

Konrponsnas pabota no pazaeny «Kucnopoaconepxaiue

29 1
OpTaHUYECKUE COCTUHEHISD)
) bubmmnorexa LIOK
30 AMWHBI: METUJIAMUH U aHWIWH 1 https://myschool.edu.ru/
31 AMUHOKHUCIIOTHI Kak aM(pOTEepHbIE OpTaHUYECKHE COETUHEHMS, 1 bubmuoreka [{JOK
nX OMOJIOTMYECKOE 3HAUeHUE. [lenTuasl https://myschool.edu.ru/
30 e . . e CORILIIHE 1 but6mmoreka [JOK
JIKW KaK MPUPOIHBIE BBICOKOMOJIEKYJIIPHBIE COSAMHEHUS httos://myschool.edu.ru/
33 OcHOBHBIE TOHTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX 1 bu6mmoreka [IOK
COCIIMHEHHI https://myschool.edu.ru/
3 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJIIPHBIX 1 bubnuotexa [JOK
coeaunenuii. [TmactMacchl, KaydyKH, BOJIOKHA https://myschool.edu.ru/
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KIIACC

KoauuecTBo yacoB 3.]'IeKTpOHHLIe
Ne Tema ypoka Kontpo IpakTn il:;:e UHppOBbIe
n/n Bcero JbHbBIE yecKue — Oﬁpa30BaTeJ1LHbIe
padoThI padoThI pecypcsl
1 XHUMHYECKUH 3JIeMEHT. ATOM. DIIEKTpOHHAsI KOH(GUTypaIus 1 bubmuoreka [JOK
aTOMOB https://myschool.edu.ru/
Ilepuonnueckuii 3akoH u Ilepuoanyeckas cucrema
2 XI/II\li)II/I‘lgCKI/IX s1emMeHTOoB /. I/II3 Min[eneeBa, UX CBSI3b C 1 bubmorexa HOK
N o https://myschool.edu.ru/
COBPEMEHHOM TeOpHel CTpOEHUsI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB XUMUYECKUX FJIEMEHTOB
3 U UX COEIMHEHUI 110 TpyIaM U nepruoiaM. 3HaYeHHUe 1 bu6muoreka [IOK
MEPUOANYECKOTO 3aKOHA M CUCTEMbI XUMUYECKHX AJIEMEHTOB https://myschool.edu.ru/
J.1. Menneneesa B pa3BUTUU HAYKU
CtpoeHue BenecTBa. XUMUYECKas CBsI3b, €€ BUJIbI; MEXaHU3MbI but6mmoreka [JOK
4 o0pa3oBaHMs KOBAJICHTHOU CBsI3U. BomopoaHas cBs3b 1 https://myschool.edu.ru/
5 BanentHoctb. DneKTpooTpUIATENbHOCTh. CTENEHb OKUCICHHUS. 1 bubnmnoreka [JOK
BemecTBa MONIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS https://myschool.edu.ru/
6 [TonsiTue 0 AUCHEPCHBIX cUcTeMax. ICTUHHBIE U KOJITOUIHbIE 1 bubnmnorexa [JOK
pacTtBopbl. MaccoBast 10Jis BEIIECTBA B PaCTBOPE https://myschool.edu.ru/
Knaccncbnxuauml ¥ HOMEHKJIaTypa HEOPTaHUYECKUX Bubsmorexa LIOK
7 coenuHeHUil. ['eHeTnYeckas CBSI3b HEOPraHMUECKUX BEUIECTB, 1 .
https://myschool.edu.ru/
Ppa3IUYHBIX KJIACCOB
Knaccudukanus XuMHUIeCKUX peakluii B HEOPTraHUYECKOM U
8 OPraHNMYEeCKOM XUMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB; 1 bubmmoreka [JOK
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTHU IPH XUMUIECKHUX https://myschool.edu.ru/
peakuusx
9 Cxopoctb peakuuu. OOpaTuMble peakiui. XUMHUECKOe 1 bubnmnoreka [JOK
paBHOBeECHE https://myschool.edu.ru/
10 [IpaxTruyeckas pabora Ne 1. «BnusHue paznuyHbIX (GaKTopoB 1 1

25



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/

Ha CKOpPOCTb XHUMHYISCKOM pCaKkunm»

SJIGKTpOJII/ITI/ILICCKaH JUCCoranus. ITousTue o BOAOPOJHOM

bu6mmoreka [IOK

11 nokazateine (pH) pactBopa. Peakiiun nonnoro oomeHa. https://myschool.edu.ru/
['uapoau3 OpraHuvIecKiX ¥ HEOPraHUIECKUX BEIIESCTB
12 OxkucIUTEeNnsHO-BOCCTAaHOBUTEIbHBIC peakuuu. [loHsTre 06 bu6nunoreka [JOK
9JIEKTPOJIM3E PACIUIABOB U PACTBOPOB COJICH https://myschool.edu.ru/
13 KonTponbnas padota no pazneny «TeopeTudeckre OCHOBBI
XAMUI
Merainnel, ux nonoxxenue B [lepuoanueckoil cucreme Bubnorexa [TOK
14 XUMHYeCKHX 351eMeHToB [I. 1. MenaeneeBa 1 0COOCHHOCTH i
. https://myschool.edu.ru/
cTpoeHus aToMoB. O0mue GU3NIeCcKue CBOWCTBA METAIIIOB
CrutaBbl METAJUIOB. DJIEKTPOXUMUYECKUH psi/l HANIPSKEHUH bubmmoreka [JOK
15 METaJIJIOB https://myschool.edu.ru/
16 XHUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJIJIOB (HATPUH, KAJIHA, bubmuotexa [JOK
KaJIbIIMi, MarHHUM, aTFOMUHHI) ¥ UX COETUHEHUI https://myschool.edu.ru/
. . but6mmoreka [{OK
17 XUMHYECKUE CBOICTBA XpOMa, MEJIM U UX COCAMHEHUN https:/myschool.edu.ru/
. . but6mmoreka [{OK
18 XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX COCTMHCHMI https:/myschool.edu.ru/
19 [TpakTiueckas pabota Ne 2. "Pemienue skcrnepruMeHTaIbHBIX
3a1a4 1mo reme «MeTaib»"
Hewmeramnel, nx nmoaoxenue B [lepuoanueckoi cucteMe
20 XI/IMI/I‘IGCKI/I); anemenToB /J[. W. MSH,mfneeBa 1 0COOEHHOCTH Bubmorexa LOK
https://myschool.edu.ru/
CTPOCHHS aTOMOB
) ®dusnyecKre CBOKWCTBA HEMETAIOB. AJUIOTPOIHS HEMETAIIOB bu6nunoreka [JOK
1 (Ha mpuMepe Kuciopoa, cepbl, hocdopa u yriaeponaa) https://myschool.edu.ru/
22 XUMHYECKUE CBOMCTBA IraJIOTEHOB, CEPHI U UX COCTUHEHUN Bubmiorexa LOK
’ https://myschool.edu.ru/
23 XUMHUYECKUE CBOICTBA a30Ta, (pocodpa u MX coeTUHEHHH bubmmorexa LIOK
’ https://myschool.edu.ru/
24 XHWMHUYECKUE CBOMCTBA YIVIEPOAA, KPEMHUS U UX COCUHEHUIN bubnmnorexa [IOK
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bubmoreka [JOK

25 [IpumeHeHne BaXXKHEUIIINX HEMETAIIJIOB U UX COSTMHEHUHN 1 https://myschool.edu.ru/
26 cllonerataut. Betoucneni o ypasmernam xvcci ) Bumrotera LIOK
N ' ypat https://myschool.edu.ru/
peaknuii ¥ TEePMOXUMUICCKUE PACIETHI
27 [TpakTrueckas padota Ne 3. «Pemienue skcrepuMeHTaIbHBIX 1 bubnmnoreka [JOK
3amad 1o teme "Hemeramisl"» https://myschool.edu.ru/
28 KoHnTtponbHas padora o remam «Metamisl» u «Hemerambn 1
29 Heoprannueckue u oprannueckue kuciioTel. Heopranmueckne 1 bubnmnorexa [JOK
U OpPraHMYECKUE OCHOBAHMS https://myschool.edu.ru/
AMdoTepHbIe HEOpraHUYECKUE U OPraHNYeCKUEe COSIMHEHUSI.
30 FeH(ZTI/IqIZ:CKa;I CBﬂzb HEO FaHI/I‘IeCKI:/IX 17 40) raHquCKfIx 1 bubmorexa IIOK
p p https://myschool.edu.ru/
BEIIIECTB
31 Ponb xumuu B obecrieyeHNH 3K0JI0THYECKOM, YHEPreTUYECKOM 1 bubnmnorexa [JOK
U MHIIEBOM 0€30MaCHOCTH, Pa3BUTHH MEAUIINHBI https://myschool.edu.ru/
30 [IpencraBnenust 06 0OIMKX HAYYHBIX PUHIUIAX 1 bubnmnorexa [JOK
MPOMBIIIJICHHOTO TOJTYYEeHHUS BaXKHEHUIIIMX BEIIECTB https://myschool.edu.ru/
33 YenoBek B MUPE BEIIECTB M MAaTEPHATIOB 1 bubmorexa HOK
pe Betl p https://myschool.edu.ru/
bubnmoreka [JOK
34 XHUMHS U 370pPOBbE YEIIOBEKA 1 hitps://myschool.edu.ru/
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
IMTPOLOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., AKunoHepHoe 00I1IeCTBO
«3narenbcTBO «IIpocBemenne»

o Xumus, 10 kiacc/I"abpuensa O.C., Octpoymos U.I'., CnankoB C.A., AKIIHOHEPHOE 00IIECTBO
"N3narensctBo "[IpocBemenue”

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Metoaunueckoe nocodue — 0a30BbIil ypoBeHb» - M.
Hpoda 2022 ron.

2. O.C.I'abpuensn, N.I".OctpoymoB, «O011ast XMMHS B TECTAX, 3ajadax, ynpaxHeHusx. 11
kiace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.VmakoBa «Xumus 11 kinacc: KonTposbHbie 1
IIPOBEPOUHBIE PaOOTHI K yueOHuKyY». — M.: Ilpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 xnacc: HactonpHas kaura ans
yuurensi». Yacts 1 — M.: Ipoda, 2019 rog.

5. 0.C.I'abpuensy, ['.I'.JIsicoBa, A.I'.Beeaenckas «Xumus 11 knacc: HactonpHast KHUTA 7151
yuutens». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, U.I'.OctpoymoBa «3agauu o XUMHH U CIIOCOOBI UX
pemenus» - M.: «Ipoday, 2021rox.

7. B.I'. lenucosa «Xumus 11 knacc noypounsie riansl o yueOnuky O.C.I"abpuensna,
I".I".JIsicoBoii» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Psa6oBa, YV .I0.Hesckas, P.B.JIunko «Tectel mo xumuu 11 knacey, - M.: Ok3amen, 2019r.

9.9. O.C.I'abpuensH, N.I".octpoyMOoB « XUMHUECKUH SKcIIepuMeHT B mkoue 11 kimacey; - M.:
Hpoda. —2019 rox.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I"azera « Xumus» u caiit aus yautens «5 uay Ha ypoK XUMHI
http://him.1september.ru Eaunas xomreknus LIOP: TIpenmeTHas KomeKimst « XUMHUD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:
xumust. Komexmust Poccuiickoro o6meo0pa3oBaTesHOTO opTajia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukOepoBoii

http://www alhimik.ru Beepoccuiickast ouMIiaa MKOJIbHUKOB 10 XUMHU

http://chem.rusolymp.ru Opranndeckast XuMusi: SJIEKTPOHHBINA YISOHUK JIsSI CPEAHEH IKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JIC€KTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpeITHIH KOJIEHK: XUMHUSL

http://www.chemistry.ru JluctaniinoHHast OJMMITHAIA 10 XUMHUH: TEJIEKOMMYHHKAITHOHHBIH
o0Opa3oBaTeIbHbIN TPOSKT

Oo6opynosanne «Touku pocray.
Hudposas naboparopust no xumuu. Komruiekranus: natuuk pH ¢ nmana3oHoM HM3MepeHus He
yxe yem oT 0 no 14 pH, matuuk Ttemmeparypsl ; JaTYMK JIEKTPOIPOBOJUMOCTH. AKcCecyapsl:
kabens USB coenunuTenbHbIN, 3apsaHoe ycTpoiicTBo ¢ kabenem miniUSB,  USB Apanrep
Bluetooth 4.1Low Enerqy.
HoytOyx(1 mTyka).
M®YV (npunrep, ckanep, konup)(1 mr.)
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