MognucaH LndpoBo @ St
OcHOBHAS O i aMAA o1ero oopa3oBaHus CTAHDAPT
AHTOH AHaTOnbLEBUY R{gwmgﬁm no nri’?ﬂﬁ%?ﬁ‘ ﬂﬁﬂ'ﬁ:{){w

AHaTonseBMY KarLLmpuH

PABOYAS ITPOI'PAMMA ITPEIMETA
«XHMHSA»
(10 — 11 kaaccel, 0a30BbIii ypoBeHb, 1 yac B Hee10)
CocraBuresb: OHckyab B.I'.

HHOACHUTEJBbHAA 3AIINCKA

JlanHas nporpamma pa3zpadoTaHa Ha OCHOBE HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanpnblii 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit deneparum».

2. ®I'OC COO (yrBepxaeH npukazoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoii @enepanun
ot 17 mas 2012 r. Ne 413, ¢ U3MEHEHUSIMH, BHECEHHBIMHU IIPUKAa30M MMHHCTEPCTBA MPOCBELICHUS
Poccuiickoit ®enepanuu ot 12.08.2022 r. Ne 732)

3. denepanbHas OCHOBHAs 00pa3oBaTeIbHas Mporpamma cpeHero ooiero oopazoBanus (yrBepxKiaeHa
npukazoM Munucrepcrsa rpocsetieHuss PO ot 18.05.2023 Ne 37)

4. @enepanpHas pabouas mporpaMma o yueOHoMmy npeameTy «Xumus» (0a30BbIi YPOBEHb).

5. Konuenuusa mnpenojaBaHusi yd4eOHOro npeamera «XuMHUS» B 00pa30BaTEIbHBIX OPraHU3ALMSIX
Poccuiickoit @eaeparuu, peain3yonMXx OCHOBHbIE 00pa30BaTeIbHbIe TPOrPaAMMBI

OcHOBY OJXO/0B K pa3pabOTKe MPOrpaMMBbl 110 XUMUH, K OIIPEJIEICHNIO 0011el cTpaTerun o0yyeHus,
BOCIIUTAHMS U PA3BUTHUS 00YYArOMIMXCs CpeacTBaMu yueOHoro npeamera «Xumusi» anst 10—11 knaccoB Ha
6a30BOM ypoBHE cocTaBuiIM KoHenTyanbHble nonoxenuss @I'OC COO o B3auMo00yCIOBICHHOCTH LENEH,
CoJIepKaHus, pe3ybTaToB 0O0yUeHUsl U TPeOOBAHUN K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, TIOJy4aeMO€ BBITYCKHUKAMHU O00Ie00pa3oBaTeIbHON OpraHU3alNH,
ABIISIETCS HEOTHEMJIEMON 4acThio UX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIINM ITAIIOM peaIn3alud Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LIEHHOCTEH, NPUCYIIMX LEJIOCTHOM cucreme
XUMHUYECKOr0 00pa3oBaHMs. OTH IIEHHOCTH KacaroTCsl IO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMHUPOBAHUS
MHPOBO33PEHUS U 0011eH KyIbTYphl YEIOBEKA, a TAKKE IKOJIOTMUEeCKH 000OCHOBAaHHOTO OTHOILIEHHS K CBOEMY
3JI0pOBBIO U MIPUPOJHOM cpesie. Peanusyercs xuMuyeckoe o0pa3oBaHie 00yUdarOIMXCsl HA YPOBHE CPETHETO
ob1iero o0pa3oBaHUs CpeiCTBAMHM Y4€OHOIro MpeaMeTra «XUMHs», COAepKaHUE M MOCTPOEHUE KOTOPOTO
OTIpe/ieNIeHbl B IPOrpaMMe 10 XMMHHU C YUETOM cleU(pUKN HAyKd XUMUH, €€ 3HAUECHUS B IO3HAHUU MPUPOIbI
U B MaTepHaJIbHOM XM3HU OOLIECTBA, a TAaK)Ke C y4ETOM OOMIMX LieJed M MPUHLUIIOB, XapaKTEPU3YIOLIIX
COBPEMEHHOE COCTOSIHHE CUCTEMBI Cpe/IHEro ob1ero oopazoBanus B Poccuiickoil ®@eneparu.

XUMHI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK UTPAeT 0COOYIO pOJIb B COBPEMEHHOM IUBUIIN3ALINHY,
B CO3/ITaHUU HOBOM 0a3bl MaTepuaibHON KyIbTYphl. OHAa BHOCUT CBOM BKJIa/ B (G OPMHUPOBAHHE PALIUOHATILHOTO
HAay4YHOTO MBIIUIEHHUS, B CO3JJaHHE LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpY)KAIOIIeM MHUpE Kak O €IUHCTBE
NPUPOJIBI M YeJIOBEKa, KOTopoe (hopMHUpyeTCs B XMMHUU Ha OCHOBE MOHHUMAaHHsS BEIIECTBEHHOI'O COCTaBa
OKPY>KaIOILEr0 MUpa, OCO3HAHMS B3aUMOCBSI3H MEX/y CTPOCHHEM BEILLIECTB, X CBONCTBAMH M BO3MOXXHBIMU
o01acTIMU MPUMEHEHHUS.

TecHo B3anMOJEHCTBYS C IPYrUMHU €CTECTBEHHBIMU HayKaMH, XUMHUS cTaja HEOTHEMJIEMOM 4acThiO
MHUPOBON KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyAa W KM3HM KaXXJOro 4ieHa oOIIecTBa.
CoBpeMeHHass XUMUS KaKk HayKa CO3MJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTWI HalpaBJeHa Ha pelieHHe
r00aNbHBIX MPOOJeM YCTOHYMBOIO DPAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOH, MHIIEBOH,
AKOJIOTMUYECKOi 0€30MaCHOCTH U OXPaHbl 3710POBbSL.

B cooTBercTBHUM ¢ OOmMMMH TEISIMUA W TPHHIMIIAMHU CPEIHETO 001mero oOpa3oBaHHs COAEpKAHUE
npeamera «Xumus» (10—11 xaccel, 6a30BbIi YpOBEHb U3YyUEHHsI) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOMICKYNBTYPHYIO TIOJTOTOBKY OOYyYaloOMIMXcs, HEOOXOIUMYIO MM [JIsl BBIPAaOOTKH MHPOBO33PEHUYECKUX
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OPHEHTUPOB, YCIEIIHOTO BKIIOUYEHUS B )KU3Hb COLIMYMA, TPOAOIDKEHHS 00pa30BaHMs B PA3IMYHBIX 00JIaCTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBngomuMy peaMeTa «XuMus» SBISI0TCs 0a30BbIe Kypebl — «Opranudeckast Xumusi» u «O01as
U HEOpPraHWYecKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM
HAyKH: CHUCT€Ma 3HAHWHA 10 HEOPraHWYEeCKOH XUMHH (C BKJIIOUYEHHEM 3HAaHUM M3 OOWEeH XUMHUH) H
oprannyeckoil xumun. GopMupoBaHre AAHHON CHUCTEMbl 3HAHUI MPHU MU3YyUYEHUU IpeaAMeTa oOecreuynBaeT
BO3MO>XHOCTh PACCMOTPEHHSI BCETO MHOT0OOPAa3us BEUIECTB HA OCHOBE OOIIMX MOHSITHIA, 3aKOHOB U TEOPHd
XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuyeckass Xumus» u «OOmas U HEOPraHMYECKass XUMHS»
chopMupOBaHa B MporpamMme o XMMUU Ha OCHOBE CHCTEMHOT0 MOJX0/a K U3yYeHHIO y4eOHOro MaTepuania
1 00yCIJIOBJIEHA HCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTUEM 3HAHUHN HA OMPEAeIEHHBIX TCOPETUUYECKUX YPOBHSIX.
Tak, B Kypce OpraHMuecKor XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHUS
OpPraHMYECKUX COEIMHEHUH, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX U AIEKTPOHHBIX MPEICTaBICHUHU O
crpoenuu BemiecTB. CBefieHNs 00 M3y4aeMbIX B Kypce BEIECTBAaX MAIOTCS B Pa3BUTHUU — OT YIIIEBOJIOPOJIOB
JI0 CIIOKHBIX OMOJOTHYECKH aKTUBHBIX COEAMHEHUU. B Kypce opraHnyeckoil XMMHH MOJIYy4YaloT pa3BUTHE
chopMUpOBAaHHbIE HAa YPOBHE OCHOBHOTO o00mIero o0Opa3oBaHUS IEpBOHAYANbHBIE MPEACTABICHUS O
XUMHAYECKON CBSI3M, KIACCH(HUKAIIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HUX
CTPOEHMSI, 0 XUMUYECKOU PEaKI1H.

[Tox HOBBIM YIJIOM 3peHUs B MpeaMeTe «XuMus» 0a30BOro0 ypoBHS pacCMaTpUBAETCS U3yUYEHHBINH Ha
YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs TEOPETUUECKHM Marepuanl U (PAKTOJIOTUYECKHE CBEICHUS O
BELIECTBAaX M XMMHMUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce «OOIias W HeopraHuyeckas XUMUS»
oOyyaroluMcsi MPEJOCTaBIsAETCSl BO3MOXHOCTH OCO3HAaTh 3HAYEHHE MEPUOJAMYECKOTO 3aKOHa C
O0IIETEOPETUYECKUX M METOJI0JIOTHYECKUX MO3UIHH, I1y0kKe MOHATh UCTOPHUECKOE M3MEHEeHHe (DyHKIIHi
ATOro 3aKOHA — OT 0000IIaroNIEel 10 00BACHSIOMEH U TPOTHO3UPYIOLIEH.

Ennnas cucrtema 3HaHMI O BaKHEHIIIMX BEHIECTBAX, UX COCTABE, CTPOEHNH, CBOMCTBAX U IPUMEHEHUH,
a TaKkKe 0 XUMUYECKUX PEaKIUsiX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX NMPOTEKAHUS JOMONIHseTcs B Kypcax 10
n 11 kyaccoB aneMeHTaMM COAEpkKaHUs, UMEIOIIMMHU KYJIbTYPOJIOTMYECKUI U NMPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBSI3M XMMHUHU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poyib B
MO3HABATEIbHON M NPAKTUYECKOH JeATEeIbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXKEHHUS K
IIPOLIECCY TBOpPYECTBA B OOJACTH TEOPUU U NMPAKTUYECKUX MPHIIOKEHUH XHMHUHU, TIOMOTAIOT BBIMTYCKHUKY
OPHEHTUPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3aHHBIX ¢ XUMHEH, KpUTUUYECKH
OCMBICIMBATh WH(GOPMALMIO U MPUMEHATh €€ Ul MOMOJIHEHUS 3HAHWH, PELIeHUs WHTEJUIEKTYyaJbHBIX W
SKCIIEPUMEHTAJIbHBIX HUCCIIEOBATEIbCKUX 3a7ad. B 1menom conepxkaHue y4yeOHOro mnpeamera «XUMHs»
JTAHHOTO YPOBHSI U3YYEHUS OPUEHTHPOBAHO Ha (HOPMHUPOBAHKE Yy O0YHAFOIITUXCSI MUPOBO33PEHUECKON OCHOBBI
JUIe  TOHUMaHus (QuiIocopckux HJel, TakuX Kak: MaTepuanbHOE €AMHCTBO HEOPraHMYEeCKOro H
OpPraHUYeCcKOro MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIECTB HUX COCTAaBOM M CTPOCHHMEM, IO3HABAEMOCTb
MPUPOJHBIX SIBICHUN IMyTEM SKCIEpUMEHTa M pELIEHUs MPOTUBOPEYUN MEXIy HOBBIMU (DaKTaMH H
TEOPETUUECKUMHU MPEANOCHIIIKaMHU, OCO3HAHUE POJIM XUMUU B PEUICHUH SKOJIOTMYECKHUX MPOOJIeM, a TaKxKe
npobJeM cOepekeHUs FHEPreTUYECKUX PECYPCOB, ChIPbs, CO3aHHsI HOBBIX TEXHOJIOTHI U MaTepHasoB.

B maHe pemieHus 3amad BOCIUTAHMS, Pa3BUTHS M COLMAIM3AlMU  OOYYArOIIMXCS TPHHSATHIE
MIPOrpaMMOil IO XUMHUH MOJIXObI K OMPEIEICHHUIO COJAEPKAaHUS U IOCTPOCHHUS MPEeAMETa MPeyCMaTpruBatoT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBHUI, UMEIOMUX 0a30BO€ 3HAYEHHE JUIsSl PAa3IUMUYHbIX BHUJIOB
NeSITeIbHOCTU: pELICHUs MpoOsieM, IMOHMCKa, aHaliu3a U O00paboTKM HH(OpMAIUM, HEOOXOAUMBIX IS
NpUOOPETEHUS ONBITA MPAKTUYECKON U UCCIEI0BATEIbCKON JEITEeIbHOCTH, 3aHUMAIONIEH BaKHOE MECTO B
MTO3HAHUM XUMHH.
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B mpakTuke npenojaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O O0OIIETro 00pa3oBaHMsl, TaK U HA YPOBHE
cpeaHero obmero odpa3oBaHMs, NPH ONPEAEICHUU COAEP/KATEIbHON XapaKTePUCTUKU LeJded H3ydeHUs
IpeJMeTa HallpaBJICHUEM I[1EPBOCTENIEHHON 3HAUMMOCTU TPAJULMOHHO NMPHU3HAETCA (POPMUPOBAHUE OCHOB
XMMHUYECKON HayKH KakK 00J1acTH COBPEMEHHOT'O €CTECTBO3HAHUS, PAKTUUECKOH eATEIbHOCTH YEIOBEKA U
KaK OJIHOTO M3 KOMIIOHEHTOB MHpPOBOH KyiabTypbhl. C METOIMYECKOM TOYKM 3PEHUS TaKOM MOJAXOH K
OIIPEAEIICHUIO LEJIEH U3YYEHNUS IIPEIMETA SBIISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHo AaHHOW TOYKE 3pEHNUs [TIABHBIMHU LIETSIMU U3yUeHUs IpeaMeTa « XUMuUs» Ha 6a30BOM ypOBHE
(10 -11 xn.) sByISIIOTCS:

e (opmupoBaHUE CHCTEMBl XMMHYECKHX 3HAHUU KaK BaKHEUIEH COCTaBJISIONICH €CTeCTBEHHO-
Hay4YHOH KapTUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KJIIOUEBbIE OHATHUS, (PyHIaMEHTAIbHbIC 3aKOHbI
U TEOPUM XHMHM, OCBOEHHUE SI3bIKa HAYKH, YCBOCHHE W IIOHMMAaHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C WCTOPHEW WX pa3BUTUS U
CTaHOBJICHUS;

e (opMUpOBaHME U PA3BUTHE NPEACTABICHUN O HAyYHBIX METOJ1aX IMO3HAHUS BEIIECTB U XUMUYECKUX
peakiuii, HeoOXOOUMBIX Ui NPUOOPETEeHHs YMEHUH OPHUEHTHPOBATHCA B MHpE BELIECTB U
XUMHUUYECKUX SIBJICHUM, UMEIOIIMX MECTO B IPUPOJIE, B IPAKTUUECKOMN U ITOBCEHEBHOM KU3HMU;

® Dpa3BUTHE YMEHHHA M CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAOJIOJEHHEM U OOBSICHEHHEM
XMMHUYECKOI0 SKCIIEPUMEHTA, COOJII0/IEHNEM IpaBUil 0€3011aCHOr0 OOpaIeHHsI C BELIECTBAMU.

Hapsiny ¢ atumMm, copepkarenbHas XapaKTepUCTHKA L€ U 3a/1a4 U3Y4EeHUsI IpeAMeTa B IPOrpamMme 110
XMMHUHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IPHOPUTETAMHU B CUCTEME CPEHET0 001IEero
obpazoBanus. CeroaHs B NpEnoAaBaHuy XUMHUHU B O0JIbIIEH CTENEeHH OTAAETCS MPEeAOYTEeHUE MPAKTUUECKOM
KOMITOHEHTE cofiepaHus 00yueHusl, OpUEHTUPOBAHHOM Ha OATOTOBKY BBIITYCKHHMKA 00111€00pa30BaTeIbHOM
OpraHM3alliy, BIAJCIONIEr0 He HaOOPOM 3HAHUM, a PYHKIIMOHAILHON TPaMOTHOCTbBIO, TO €CTh CIIOCOOaMH U
YMEHHSMH aKTUBHOTI'O MOIY4YEHHsI 3HAHUN ¥ IPUMEHEHHNS UX B PEaJIbHOM JKU3HU U1 PEIIEHUS TPAKTUUECKUX
3a1ad.

B cBsi3u ¢ 3TUM IIpH U3y4YeHUH NpeameTa «XUMHUsS» JOMUHUPYIOIee 3HaueHUe NMPUoOpEeTaoT TaKkue
LeJH U 33J]a41, KaK:

ajanTanus OOYyYaroUIMXCS K YCIOBUSAM JMHAMUYHO pAa3BUBAIOIIErocss Mupa, (opMUpOBaHHE
MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY
MPUHATHIO TPaMOTHBIX PELICHU B KOHKPETHBIX JKM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHEHHUEM;

¢dopmupoBaHHE Yy OOYYaIOUIMXCS KITIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLMI), HMEIOLINX
YHUBEpCAJIbHOE 3HAUEHHE Ul PA3JIMYHBIX BUIOB JAEATEIBHOCTU: PELICHUs MpoOjeM, MOMCKa, aHAIu3a U
o0paboTku uHpOpManMK, HEOOXOAUMBIX AJs MPUOOPETEHHUs ONbITa JEATEIbHOCTH, KOTOpas 3aHHMAaeT
BaYKHOE MECTO B IO3HAHUU XUMUH, a TAKXKE JJIs OLIEHKH C MO3ULUHN 3KOJIOTHYECKON 0€30I1acHOCTH XapaKTepa
BIIMSIHUSA BEIIECTB U XMMHUUYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U IIPUPOJHYIO CPENLY;

pa3BUTHE TIO3HABATENIbHBIX WHTEPECOB, HWHTEIUIEKTyaJlbHBIX W  TBOPYECKUX CIOCOOHOCTEH
00y4aroluXxcsi: CIOCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBbIE 3HAHUS MO XMUMHUU B COOTBETCTBHH C
KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH IS MTOUCKA U
aHaIM3a yueOHON M HayYHO-TIOMYJSIPHOM HH(OpMAIIMU XUMUYECKOTO CO/IePIKaHuS;

dbopmMHupoBaHHE U pa3BUTHE Yy OOYYAIOUIMXCA ACCOLMATHBHOIO U JIOTHYECKOTO MBIIIJICHHUS,
HaOJI0AaTeNbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPH
IUTAHUPOBAHUM U IIPOBEJCHUN XUMUYECKOTO DKCIIEPUMEHTA;

BOCIIUTaHKUE y 00y4aroUuxcsl yOexK 1EHHOCTH B TyMaHUCTHUYECKON HAIIPABIEHHOCTH XUMHH, €€ BaKHON
poIM B pEHIEHWH TIIO0OAIbHBIX TNPOOJEM  PAlMOHAIBHOTO  MPUPOIOINOIb30BAHUSA, IOTOJTHEHUS
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JHEPTETHYECKUX PECYPCOB U COXPAHCHHSI MPUPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOIICHUS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TAK:Ke MPHUOOPETEHHUs OMbITAa UCIOIB30BAHUS MOTyYEHHBIX
3HAHUU I IPUHSITHUS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B ydeOHOM mmane cpemHero oOriero oopa3oBaHUs MpeIMeT «XUMHs» 0a30BOTO YPOBHS BXOJUT B
COCTaB MpeIMeTHOM 001acTi «ECTecTBeHHO-HAYIHBIC TIPEIMETHI».

OO1iee yuciIo 4acoB, OTBENEHHBIX JJISl M3YYEHHs] XMMHH, Ha 0a30BOM YPOBHE CPEIHEro OOIlero
oOpazoBanus, cocraisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).

l. COJAEP)KAHUE OBYUYEHUS

10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHH

[Ipeamer opranumveckoil XUMHM: €€ BO3HUKHOBEHHE, PAa3BUTUE U 3HAYEHUE B IOJYYEHUH HOBBIX
BEILIECTB U MaTepHasioB. Teopusi CTpOEHUs OopraHudeckux coenuHeHuil A. M. BbytiepoBa, €€ OCHOBHbIE
nosioxkeHus. CTpyKTypHble (POpMYJIbl OpraHUYECKUX BeriecTB. ['omonorus, nsomepus. XuMHueckas CBsI3b B
OpPraHUYECKUX COEAUHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenne o0 KiIacCUpUKAIMM OPraHWYECKHX BemecTB. HOMEHKIaTypa OpraHUYecKHux
COCUHEHNI (cUcTeMaThyeckas) W TpUBHUAJIbHbIE Ha3BaHUS BAXKHEUIINX MPEICTaBUTENICH KIacCOB
OpraHUYECKUX BELIECTB.

DKcrepuMeHTaIbHbIE METO/bl M3YYEHMsI BEIIECTB M MX MpEBpallleHUui: 03HaKOMJIEHHE ¢ 00pasliaMu
OpPraHMYECKUX BEIECTB M MaTepHallaMd Ha UX OCHOBE, MOJAEIMPOBAHNE MOJIEKYJI OPraHUYECKUX BEIIECTB,
HaOJII0IeHWe M ONHUCaHHWE JEMOHCTPALMOHHBIX OMNBITOB IO IMPEBPAIEHUI0 OPraHUMYECKUX BEILECTB IPH
HarpeBaHuu (IIaBJIeHHe, 0OYTTUBAHUE U TOPEHUE).

YraeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN pAn. MeTaH U 3TaH — MpoCTeHIIue NPEeACTABUTENIN
aJIKaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peakK 3aMeIeHHs] U TOPEHUs ), HaX0XJIeHHE B IPUPOJIE,
IIOJIyYE€HUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKHH psAA. OTWIEH U NpPONWIeH — HpocTeiliune
MIPE/ICTaBUTENHN ATKEHOB: (PU3NYEeCKUe U XMMHUECKHUE CBOMCTBA (peaKIK rHAPUPOBaHNs, TaJOreHUPOBaHUS,
THJIpaTaliy, OKHCICHUS U TTOJIMMEPU3alliH ), TIOTy4YeHUE U IPUMEHEHHUE.

Anxaguensl: Oyraauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHE CBOICTBA
(peakuus nmonuMepuszanun). [lomyueHne CHHTETUYECKOTO KayyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTUYECKUH psn. AUETHIEH — MIpocTeHimmii
NPEJICTaBUTEINb ATKHHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (peaKkIy rHIpUPOBAHUS,
raJIor€HUPOBAHNUS, THIPATalluN, TOPEHHUS ), TIOTYIEHUE U IPUMEHEHHE.

Apenbl. benzoun: coctas, cTpoeHue, Gpu3nyecKrue 1 XUMHUYECKHE CBOWCTBA (peaKIMK raJloreHUpPOBaHUS
Y HUTPOBaHUs), HOJTy4YeHUE U IPUMEHEHue. T01yon: cocmas, cmpoenue, puzuueckue u XumuiecKue coucmasda
(peakyuu 2anoeenuposanus U HUMpPOBAaHus), noayyeHue u npumeHerue. TOKCUUHOCTh apeHOB. I 'eHeTnyeckas
CBSI3b MEXY YIVIEBOJOPOJAAMHU, IPUHAUIEKAIMMHU K Pa3JIMYHbIM KJIaccaM.

[IpupoaHble HCTOUHUKH YTaeBO10poAoB. [Ipuponuselil ra3 u nonyrHeie HedTsHble ra3sl. Hedts u eé
npoucxoxaeHue. Crocoobsl mepepaboTku HeTH: TEpPeroHKa, KPEKUHT (TEPMUYECKUM, KaTaJTUTHYCCKUI),
nuposiu3. IIponykTsl nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIIIJICHHOCTH U B ObITY. KaMeHHBII yroib
U TIPOJTYKTHI €r0 MepepadoTKu.
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DKCIepUMEHTAIBHBIE METOBI M3YYCHHsSI BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIJICHHE ¢ 00pasiaMu
IJ1acTMAcC, Kay4yKoB U pe3uHbl, KojuteKiuu «HepTtb» u «Yrob», MoieIMpoBaHuE MOJIEKY YTIIEBOAOPOIOB
U rajJloreHONPOU3BOIHBIX, TPOBEICHIE PAKTUYECKON PaOOThI: MOJIyYeHHE STUJICHA U U3YYEHHE ero CBOMCTB.

Pacuérnsle 3anaun.

Brruuciienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchbl, 00bEMa, KOTMYECTBA UCXOIHOTO BEIIECTBA
WIM MPOJYKTa PEaKluu MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OAHOIO U3 MCXOJHBIX BEIECTB HIIU
MIPOJYKTOB PEAKIUN).

Kucaopoacoaep:kamme oprannyeckue coeinHeHUst

[IpenenpHBICE OMHOATOMHBIC CIUPTHI. METAHOJI W ITAHON: CTPOCHUE, (PU3NYCCKUE M XUMHUYECCKHE
CBOMCTBA (peakiuu ¢ aKTUBHBIMU METaJIJIaMH, raJlOreHOBOJAOPOIaMu, TOpeHKe), IpuMeHenue. Bogopoansie
CBSI3M MEXIY MOJIEKyJIaMU CIUPTOB. JlelicTBHE MeTaHOIa U ATaHOJa Ha OPTraHU3M YeIOBeKa.

MHOroaToMHbI€ CHHUPTHL. DTHIEHTIUKONb U TIULEPHH: CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOMCTBA (B3aMMOJICHCTBUE CO IIETOYHBIMUA METAJNIAMU, KAYECTBEHHAS PEaKIIUsi HA MHOTOATOMHBIE CITUPTHI).
JlelicTBue Ha opranusm 4desioBeka. [[pumMeHeHne ravuepruHa U TUIEHTJIMKOJIS.

@DeHod: CTpOCHHE MOJIEKYNbl, (U3NYECKUEe U XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (peHOINA.
[Ipumenenue deHomna.

Anpnerunbpl U kemowsi. Dopmanbaerui, aneradbIerull: CTpoeHue, (PU3WYecKrue U XUMUUYECKUE
CBOMCTBA (pEeaKIMyi OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIUN ), TIOJYUCHUE U TIPUMEHEHHE.

OAHOOCHOBHEBIE TpeneibHble KapOOHOBBIE KUCIOTHL. MypaBbHHAsl U YKCYCHAsi KUCJIOTBL: CTPOCHHE,
¢dbu3nuecKkue U XMMUYECKHE CBOICTBa (CBOWCTBa, 0oOIIME ISl Kjacca KUCIOT, peakiusi dTepuduxaium),
nosydeHue u npumenenrne. CTeapuHoOBasi M OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENHN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbIJ1a KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICUCTBHE.

Crnoxuble 3(pUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3 crnoxHbiX 3¢upon. JKupsl.
I'unponus xupos. [IpumeHenne xupoB. bruonoruyeckast posb KUPOB.

VYrineBonpl: cocTaB, KiacCH(UKAIMs YrieBoJoB (MOHO-, OU- W TMoJucaxapujisl). [moko3za —
MPOCTEHIINA MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHE U XUMHYECKHE CBOWCTBa
(B3aumogpeiicteue ¢ rumpokcuaoM Meau(ll), okucineHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bI), HaXOXJEeHHE B MpHUpOJE, MpPUMEHEHHE, OMOIOTUYECKas pOJb.
®dotocunTe3. OpykTo3a KaKk U30Mep TITFOKO3BI.

Kpaxman u nemmronos3a kak npupoaabie moaumepsl. CTpoeHne Kpaxmaiia U 1esuiioio3sl. Gusndeckue
U XMMHUYECKHE CBOMCTBA Kpaxmasa (TUAPOIN3, KaueCTBEHHAs PEaKIIs C HOIOM).

DKcrepuMeHTAIbHBIE METObl M3YYCHHsI BEIIECTB U MX MPEBPAIllEHUI: MPOBEJCHNE, Ha0M0IeHUE U
OMHCaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIC PEAKIIUHA OJTHOATOMHBIX CITUPTOB
(okucnenue staHona okcugoMm Meau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEWCTBUE TJMUIEPHUHA C
ruapokcuaom meau(ll)), anprerunos (okucieHne aMMUAYHBIM PAacTBOPOM okcuja cepedpa(l) u ruapokcuiom
meau(ll), B3aumopeiicTBre kpaxmalia ¢ HMOJOM), MPOBEACHUE MPAKTHUECKON pabOThI: CBOWCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

Pacuérnebie 3anaun.

Brruncnenus mo ypaBHEHUIO XUMUYECKOM peakinu (Macchl, 00bEMa, KOJTMYECTBA HCXOIHOTO BEIIECTBA
WM TPOJYKTa PEaKIUu MO MU3BECTHBIM Macce, 00bEMY, KOJTHMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB HIIU
MIPOJYKTOB PEAKIUN).

A3oTcoepIKale OpraHuIecKue COeTMHEHUSI.

AMUHOKHCIIOTHI KaK aM(OoTepHbIe OpraHuyeckre coeAnHeHus. Ou3nueckue 1 XMMUYECKHE CBONCTBA
aMUHOKHCIIOT (Ha IpuMepe MNIMLKHA). bruongorndyeckoe 3HadyeHre aMUHOKHUCIIOT. [lentusl.
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benku xak npupoJHBIE BBICOKOMOJIEKYJIIpHBbIE coequHEHMs. IlepBUuHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa O€nKoB. XUMHUECKUE CBOMCTBA OENKOB: THAPOJU3, JEHATypalus, KaueCTBEHHbIE PEaKLUU Ha
OenKu.

DKcIepUMEHTaIbHBIE METOJbl M3Y4YCHHs BEIIECTB W MX IPEBpAIlCHUil: HAOMIOICHWE M OIMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypaIis OCIKOB IPU HArpeBaHUH, IBETHBIE PEAKIIH OCIIKOB.

BbicokomosekyIsipHbIe COeIHHEHHA

OCHOBHBIE NOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, IOJUMED, CTPYKTYpPHOE
3B€HO, CTENEHb IIOJIMMEPU3ALNH, CpedHsas MoJieKyisipHas wmacca. (OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPU3aLUsl U OJIUKOHICH CALUs.

DKcIlepUMEHTAIIbHbIE METO/bl U3yYEHHs BELIECTB M UX IPEBPALCHUN: 03HAKOMJICHHE ¢ 00pa3laMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4yKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanuss MeXNnpeIMETHBIX CBSI3ed IpU  M3yuyeHUM opraHuueckod xumuu B 10 Kiacce
OCYILIECTBIISIETCSI 4Y€pe3 MCIONb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHSTUN, TaK WM MOHITHUH,
ABJIAIOILNXCSI CACTEMHBIMU JUIsSl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1w1re ecTeCTBEHHO-HAay4YHbIE MMOHATHS: SIBJICHUE, HAYYHbIH (DaKT, FMIOTE3a, 3aKOH, TEOPHUsl, aHANIN3,
CHHTE3, KJIacCu(UKAIH, TEPUOTUIHOCTD, HAOII0IEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

®usuka: Marepus, SJHEPIus, Macca, aToM, NIEKTPOH, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHb, BELIECTBO,
Teno, 00bEM, arperaTHOE COCTOSTHUE BELIECTBA, (PU3MUECKUE BETUUMHBI U €JMHULIBI UX U3MEPEHUS.

buonorus: xinerka, opranusm, 6uocgepa, 0OMeH BELIECTB B OpraHu3Me, (poToCUHTE3, OMOIOTHYECKH
aKTHBHBIE BelecTBa (O€IKH, YIIIeBOABI, KHUPHI, (PEPMEHTHI).

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOIINBO, PECYPCHI.

TexHomorusa: mnuHiEeBbIE NPOAYKTHI, OCHOBBI pPALMOHAIBHOTO IHMTAaHHs, MOIOIIME CPEICTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHUE MPENapaThbl, MaTepHalIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuUMHUECKUH 3eMeHT. AToM. Sapo aroma, M30TOMBL. DJIEKTPOHHAs 000JI0UKA. DHEPreTHYECKUE
YPOBHH, TOAYPOBHH. ATOMHBIE OpOUTAIIH, S-, P-, 0- 31eMeHThI. OCOOEHHOCTH pacipeIeICH s JIEKTPOHOB 110
OopOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(MUTYpAIUs aTOMOB.

[lepuonnueckuii 3akoH u [leproauyeckas cucremMa xumuueckux 35meMeHToB J1. . MenneneeBa. CBsi3b
nepuoanueckoro 3akoHa u Ilepmoamueckoit cucremsl xumuueckux snemeHToB JI. M. MenneneeBa ¢
COBPEMEHHOW TEOpHUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKHUX DJIEMEHTOB U
00pa3yeMbIX HMH MPOCTHIX M CII0KHBIX BEIIECTB I10 TPYIINaM U IepruoiaM. 3HaueHUe ePUOMYECKOT0 3aKOHA
B Pa3BUTHU HAYKH.

Crtpoenue BemecTBa. XUMHUYECKasi CBSI3b. BHUJIBI XMMHUYECKOW CBs3U (KOBAJICHTHAsl HETOJSIPHAS U
MOJISIpHAsl, WOHHAs, MeETaUTM4ecKas). MexaHu3Mmbl 00pa3oBaHUS KOBAJEHTHONW XHMHYECKOW CBS3H
(oOMeHHBIH W JOHOPHO-aKIENTOpHBIN). BomopomHas cBsS3b. BaleHTHOCTh. DIEKTPOOTPUIIATENHEHOCTD.
Crenenb okucienusi. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKyIIpHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH TOCTOSHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUMA KPUCTAIIIMYECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cucteMax. MIcTUHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBasi 075l BEIIECTBA B
pacTBope.
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Knaccudukanuss HeopraHumdeckux coeauHeHuil. HoMeHKIaTypa HEOpPraHMYeCKHX BEIIECTB.
I'enernyeckas CBs3b HEOPraHMYECKUX BELIECTB, IPUHAUICIKAIIMX K PA3JIMYHBIM KJIaccaM.

Xumnueckas peakuus. Kimaccupukanuss XMMUYECKUX PEAKIMA B HEOPraHWYECKOH M OpraHMYecKon
XUMHH. 3aKOH COXPAaHEHUS] MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPIUU IPU XUMUUYECKUX
peakuusx.

CkopocTb peakuuu, e€ 3aBUCUMOCTb OT pa3iIM4HbIX (akTopoB. OOpaTHMble peakluu. XUMHUYECKOe
paBHOBecHe. PaKTOpBI, BAUAIOIIME HA COCTOSIHUE XUMUYeCKOro pasHoBecus. [Ipunnun Jle HlaTeinse.

Onexrponutuyeckas auccounanus. CuibHble U cialbie 37eKTponauTsl. Cpena BOAHBIX PAacCTBOPOB
BEILECTB: KUCasi, HEUTpallbHas, LIEIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

OKCIIepUMEHTAJIbHbIE METOAbl W3YY€HHsl BEIIECTB W HX HPEBpALCHUH: JIEMOHCTpalus TaOiIuil
«Ilepuonuyeckas cucremMa xumuueckux odnemeHroB J[. M. MenneneeBa», wu3ydyeHue MoJenen
KPUCTAUNIMYECKUX PEMETOK, HAONIOJICHHE M ONHCAaHUE JIEMOHCTPAIIMOHHBIX M J1a0OpaTOPHBIX OIBITOB
(paznoskeHue nmepokcuia BOAOPOoJa B IPUCYTCTBUU KaTallu3aTopa, ONPEesIEHUE Cpeibl paCTBOPOB BELLIECTB
C TIOMOIIbI0 YHUBEPCATIBHOI'O MHAUKATOPA, PEAKLU HOHHOTO 0OMEHa), IPOBEJCHNUE TPAKTUYECKON PabOoThI
«BnusiHre pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMUYECKON peaKium».

Pacuérneble 3anaun.

Pacuérel 10 ypaBHEHMAM XMMUYECKHUX PEAKLIHM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
UCIOJIb30BAHNUEM IIOHATHUS «MACCOBas A0S BEILIECTBAY.

Heopranuueckasi xumms

Hemeramnsl. Ilonoxxenne nHemeraioB B Ilepuoandeckoil cucreMe XMMHUYECKUX diemeHToB J[. .
MenzaeneeBa M OCOOEHHOCTH CTpOEHHs aromMoB. DU3NYECKHME CBOWCTBA HEMETAJUIOB. AJIIOTPONHUS
HEMEeTaJlJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yrieposa).

XUMHUECKHE CBOWCTBA BaXXHEHIIMX HEMETaUIOB (TalloreHoB, cephl, a30Ta, (ocdopa, yriaepona u
KpEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEITUHEHUN).

[IprMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenune wmeramioB B Ilepuogudeckoil cucrtemMe XMMHYECKUX 3ieMeHToB [ .
MenneneeBa. OCOOEHHOCTH CTPOEHHS AIIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmme duznueckue
cBoiicTBa MeTaiioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUECKUN Psii HAIPSDKEHUN METaIlIoB.

XUMHYECKHE CBOMCTBA BAXKHEUINIUX METAIJIOB (HAaTPUM, Kaduil, KAJIbIMM, MAarHUH, aJIOMUHHM, ITUHK,
XpOM, JKENE30, MEb) U UX COCITUHEHUM.

O61u11e ciocoObl osydeHHst MeTayuioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJBl H3Y4Y€HHUs BEIIECTB W MX MPEBPALIECHUN: H3Y4YEHHE KOJUIEKIUU
«Metamnel W CIUIaBb», OOpa3lOB HEMETANIOB, PEIICHHE SKCIEPUMEHTANbHBIX 3a/lad, HaOoJeHHuEe U
OINMCaHHE JEMOHCTPALMOHHBIX M J1a0OpPaTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THAPOKCHIA ATIOMHUHUS C
pacTBOpaMH KHCIIOT U IeJIoueil, KaueCTBEHHbIE PeaKIIMi Ha KaTHOHBI METAJIJIOB).

Pacuérnebie 3anaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIIH
00BbEMY OJTHOTO M3 yYacTBYIOIIMX B PEAKIUH BEIIECTB, Pacu€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKILIMH, €CIIU OJTHO U3 BEILECTB UMEET IIPUMECH.

XUMHUSA U )KU3Hb

Ponb xumun B o0ecrieueHnn SKOJIOTHYECKOM, SJHEPreTHYeCKON U MUILEBON 0€30MacHOCTH, Pa3BUTHHU
MeauUuHbL. [IoHATHE 0 HAyYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenus 00 0OIMMX HAYYHBIX MPUHIUIAX POMBIIUIEHHOTO MOTYYEeHUs] BXKHEHIIINX BELIECTB.
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UYenioBek B MUpPE BEUIECTB U MaTEPUATIOB: BAXKHEHIITNE CTPOUTEIIbHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE
MaTepuaibl, Kpacku, CTEKJIO, KepaMHKa, MaTepuaibl Uil 3JIEKTPOHUKH, HAHOMAaTepuaibl, OPraHUYeCKUe U
MUHEpaJbHbIE YI00peHusl.

Xumusi U 30pOBbE YEJIOBEKa: IpaBUJia MCIOJIB30BaHUS JIEKAPCTBEHHBIX IpenapaToB, IpaBuia
0€30IMacHOTO WCIIOIB30BAHMSI MPENAPATOB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIe CBSI3U.

Peanuzarus MexXnpeIMETHBIX CBS3€H MPU M3Y4YeHUU OOIIel W HeopraHudeckod xuMuu B 11 kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaKk M TMOHSTHH,
SIBJISIFOLIIUX CSI CACTEMHBIMU JIJ1s1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4HbIN (hakT, runoresa, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KiaccuuKalus, IepuoAUYHOCTb, HAOII0ICHIE, IKCIIEPUMEHT, MOJICTUPOBaHIE, U3MEPEHUE, SIBJICHHUE.

dusuka: MaTepusi, JHeprusi, Macca, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIL, PAAMOAKTUBHOCTbD,
MOJIEKYJIa, SHEPTETHYECKHI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHIE BEIIECTBA, (PU3MUYECKHE
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOocUcTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH
BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHonmorus: XUMHYECKass MPOMBIIUICHHOCTh, METAJUIyprusi, MPOU3BOACTBO CTPOUTEIHHBIX
MaTEepUajoB, CEIbCKOXO3SIICTBEHHOE MPOU3BOJCTBO, IHINEBAs IMPOMBIILIEHHOCT, (hapMalieBTHUeCKas
MPOMBIIIJICHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX IPENnaparoB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX
MaTepHuasoB, JIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHHUS OOYUYAIOIIMMUCS MPOrpamMm
cpenHero obuiero odpa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MpeAMeTHbIM). HayuHo-MeTonnueckoit
OCHOBOM U1 pa3paOOTKU IJIAHUPYEMBIX Pe3yIbTaTOB OCBOEHHs MPOTrpaMM CpeiHero oOuiero oopazoBaHMs
SBJISICTCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cootrBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBLIX PE3YJIbTATOB
OCBOGHHS TpeaMera «XWMHsS» Ha YpPOBHE CpeIHEro oO0Iero oOpa3oBaHUS BBIJACIEHBI CIEAYIOIIHNE
COCTAaBIISIOLIHE:

0CO3HaHME 00YYAIOUTMMHUCS POCCUHCKON TPaXKAaHCKOM MAEHTHYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITETFHOCTH M CaMOOTIPEICIICHUIO;

HaJIn4Yue MOTHBAIlUU K O6y‘—IeHI/HO;

LeJIEHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJICHUH JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HCTOPUYECKHX TPaAULIUil 6a30BOM HAYKH XUMHH;

TOTOBHOCTH M CIOCOOHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCSI B CBOCH JESITEIHHOCTH IIEHHOCTHO-
CMEICJIIOBBIMU YCTAaHOBKaMHU, IIPUCYITNMHA HeHOCTHOﬁ CHUCTEMEC XUMHNUYECKOT'O 06pa3OBaHI/IH;

HAJIMYME TPABOCO3HAHUS SKOJOTMYECKOM KYJIBTYphl U CIIOCOOHOCTH CTaBUTh LM U CTPOHTH
KM3HEHHBIE TUIaHBI.

JImaHOCTHEBIE PE3YIbTATEl OCBOCHHUA IMMPEAMCETA «XUMUS» JOCTUI'alOTCsA B C€IHUHCTBE yqe6H0ﬁ n
BOCITUTATENIFHON JEATEIBHOCTH B COOTBETCTBHHM C T'YMAaHHCTHYECKHMH, COIMOKYJIbTYPHBIMH, JYyXOBHO-
HPaBCTBCHHBIMU LICHHOCTAMU U UACATTaMHU pOCCHﬁCKOI‘O rpaxIaHCKOro O6IJ_ICCTBa, NPHUHATBIMU B 06H_I€CTB€
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HOpPMaMHM W TIPAaBWJIaMHU TIOBEICHUS, CIIOCOOCTBYIOIIMMH IIPOLIECCAM CAaMOIIO3HAHUSA, CAMOPA3BUTHUS H
HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YYaAIOIUXCSI.

JIndHOCTHBIE PE3YyJbTaThl OCBOCHHUSA MpeAMeTa «XUMHS» OTpa)kaloT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHON M TMPAKTUYECKOH JEATEIbHOCTH OOYYAIOMIMXCS MO peau3allii NMPUHATHIX B OOIECTBE
LEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUs 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U OOS3aHHOCTEH, YBOXKEHUS K 3aKOHY U
MIPAaBONIOPSIIKY;

MPEJCTABICHNUS O COLMATBHBIX HOPMAaX M MPAaBUIIAX MEKIMYHOCTHBIX OTHOLICHHUN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIBHOCTH MPU CO3JAHUU yYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U [M03HABATEIbHBIX 33/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATD M IPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTYMEHTBI APYTUX MIPU aHAIIN3e
Pa3IMYHBIX BUAOB y4eOHOW ACATEIBHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOILIEHUS! K UCTOPUUYECKOMY U HAyYHOMY HACJIEIUIO0 OT€YECTBEHHON XUMUM;

YB@XKEHUS K MPOIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHHS] XUMUH,
OCO3HAHHUA TOTO, YTO JOCTHIKCHHS HAyKH €CThb pe3yJbTaT JUIMTEIbHBIX HAOIIOJCHUH, KPOIMOTIMBBIX
HKCIEPUMEHTATBHBIX TIOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

WHTEpeca U IO3HAaBAaTEJIbHBIX MOTHBOB B MOJIYyYEHHUH U MOCIEAYIOLIEM aHanu3e HHPOpMAIUU O
MEPEIOBBIX JOCTIXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHS;

CIOCOOHOCTH OLEHMBATh CHUTYallMM, CBSI3aHHbIE C XHWMHYECKUMHU SBICHUSMH, WU IPUHUMATb
OCO3HaHHbIE PELICHHs, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHBATH CBOE MOBEIEHUE U MOCTYIKH CBOMX TOBAPHUIICH C MO3UIMKA HPABCTBEHHBIX M
MIPABOBBIX HOPM M OCO3HaHUE MOCIIEICTBUI ITHX MOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBb:

MOHMMAaHMsI IIEHHOCTEH 3JJ0pPOBOTO M 0€30MacHOro o0pasa >KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOIO
OTHOIIECHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHnsT TIpaBmiI O6€30macHOr0 OOpaIleHusl ¢ BElIeCTBAaMH B OBITY, MOBCEIHEBHON XU3HU U B
TPYAOBOMH JEATENbHOCTH;

MOHMMaHMsI LIEHHOCTH MpaBWJ HMHIUBUAYAJBHOIO M KOJUIEKTUBHOTO O€30MacHOro MOBEJCHHS B
CUTYAIHSX, YTPOKAIOIINX 3IOPOBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMS TIOCIEJCTBUI M HETIPHUITHS BPEIHBIX NMPHUBBIYEK (YIOTPEOICHUS aJTKOTOJs, HAPKOTHKOB,
KypeHHs1);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENLCKOW AESTEIBHOCTH, OOIIECTBEHHO
MOJIE3HOU, TBOPUECKON U IPYTUX BHUIIAX JACSATEITHHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PELICHWU MPAaKTUYECKUX 33/1a4 COIMAJIbHOM HalpaBlIEHHOCTH (B
paMKax CBOETo Kjacca, IIIKOJIbI);

WHTEpeCa K MPAaKTUIECKOMY H3YYEHHIO MpOo(deccwid pa3iMyHOro poja, B TOM 4YHCIE Ha OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHUN TI0 XHUMUH;

YBKEHHSI K TPYAY, JIOASIM TPY/Aa U pe3yJbTaTaM TPYI0BOH e TeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHOM TpPAaeKTOpHUM O0Opa3oBaHus, Oymymien
npodeccun M peanu3ali COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBA;
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6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

9KOJIOTUYECKHU 11eJ1eCO00Pa3HOro OTHOLIEHMS K MPUPOJE, KAK UCTOUHHUKY CYLIECTBOBAHMS KU3HU Ha
3emie;

MOHUMAaHHMS TJI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOJIeM, BIMSIHUS SKOHOMUYECKHX MPOLIECCOB
Ha COCTOSIHUE IPUPOJIHON U COLUAIBHOM CPEJIbL;

OCO3HaHMsS HEOOXOAMMOCTH MCIIOJIb30BaHMs JOCTH)KEHUH XUMMM JJIsl  PpEIIEHUs BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIOIb30BAHNUS;

AKTUBHOI'O HENPUATUSA NEHCTBHUM, INPUHOCALIUX BpEI OKPYKAIOLIEH IPUPOJHOM cpele, yMEHUs
MPOTHO3UPOBATh HEONATONPUATHBIE JKOJOTMYECKHE TIOCIEACTBUS MNPEANPUHIUMAEMBIX JCHCTBHH H
IIPEIOTBPALLATD UX;

HaJIM4YUsl Pa3BUTOIO 3KOJOTMYECKOIO MBIIIJICHHS, SKOJIOTMYECKON KYJIBTYPBI, OIBITA JEATEIBHOCTH
9KOJIOTMYECKOH HAIIPaBJIEHHOCTH, YMEHUS PyKOBOJCTBOBATHCSI MU B IT0O3HABATEIILHOM, KOMMYHUKaTUBHOM
Y COIMAIIbHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO POTUBOCTOSITH UCOIOTUN XeMo]oOouw;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OO0IIECTBEHHOH NMPaKTHKH;

MOHWMAaHMs CHENU(PUKA XMMHUU KaK HAayKd, OCO3HaHUS €€ poid B (POPMHPOBAHUU PAIHOHAILHOTO
HAay4yHOTO0 MBIIUIEHUS, CO3JaHUM LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXarolleM MHpEe KaK O €IUHCTBE
IOPUPOJBl U YEJNOBEKa, B IMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEM M pELICHHWU IpOoOJieM COXpaHEHHs
IIPUPOJHOTO PAaBHOBECUS;

yOexIEHHOCTH B 0c000# 3HAYMMOCTH XUMHH JIJIsI COBPEMEHHOM [IUBMIIN3AIUH: B €€ TYMaHUCTHYECKOM
HaIpPaBJIEHHOCTH U BaKHOM pOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUabHON KYJIbTYpbI, pEIEHUH II100aIbHbBIX
po0JeM yCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, YIHEPTeTHUECKOM, MUILEBOW U SKOJIOTHYECKOI
0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, OOECIEYEHHWU YCIOBUHM YCHEUIHOIO TpyAa U SKOJIOTMYECKH
KOM(DOPTHOM JKM3HM Ka)KJ0T0 YieHa oOlIecTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: IOHUMAaHHs CYLUIHOCTM METOJIOB IO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh IMOJydaeMble 3HAHUS JUIsl aHaIU3a U OOBSCHEHHUS
SBJICHUM OKPYKAIOIIEr0 MHUpAa W MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHs JenaTb OOOCHOBaHHbBIE
3aKJIIOYEHUST HAa OCHOBE HAYYHBIX (PAKTOB M HMEIOUIMXCSA JAHHBIX C LENbI0 IMOJIyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENIBHO UCTIOIb30BATh XUMUUYECKHE 3HAHUS JUIs PEIIEHUs TPO0JIeM B peabHbIX
KU3HEHHBIX CUTYalUsX;

MHTEpeCa K MMO3HAHUIO U MCCIIEIOBATENBCKOM AESITENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHUIO M €aMOOOpPa30BaHHIO, K aKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 XUMHUU B COOTBETCTBHH C )KU3HEHHBIMHU IMOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM TpyJia B pa3IU4HbIX cepax nmpodhecCHOHATbHON AeATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4eOHOT0 IpeaMeTa «XUMHUs» Ha YPOBHE CPEIHEr0 OOIIETo
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble I (OPMHPOBAHMS  MHPOBO33PEHHS  OOYHYAIOUIMXCS  MEXKIUCHUIUIMHAPHBIC
(MexmpenMeTHbIe) OOIeHayYHble TOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U
crenu(puKy METOAOB MO3HAHHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEILECTBO, dHEPTus,
SBJICHHE, IPOLECC, CUCTeMa, HAy4YHbIH (DaKT, NPUHIMI, TUINOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucclieIoBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIEPUMEHT U IpYTHE);
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YHHUBEpCAIbHBIE Yy4eOHbIC JeHCTBUS (MIO3HABATENIbHBIE, KOMMYHHKATHBHBIC, pETYJISITHBHBIC),
obOecnieunBaroimue GopMUpoBaHHE (YHKIIMOHAJIBHOW TPAMOTHOCTH W  COLMAJIBHOW KOMIICTCHIIUU
o0ydJaronmxcs;

CIIOCOOHOCTh O0YYarONIMXCS MCIOIB30BaTh OCBOSCHHBIC MEXKIUCIUIUTMHAPHBIC, MHUPOBO33PEHUYCCKHEC
3HAHUS U YHUBEPCAIbHBIE YUeOHbIC IEHCTBUS B TIO3HABATEILHON U COIIMAILHOM MTPAKTUKE.

MeTtanpeMeTHbBIE  Pe3YJIbTAThI OTPaXKAKOT OBJIQJICHHE YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATHBHBIMH M PETYJISTHBHBIMU JCHCTBUSIMH.

OBi1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE TeiiCTBUS:

CaMOCTOSITEJILHO (POPMYJTUPOBATH U aKTYaIM3UPOBATh IIPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OINpEACIATh LEIH JEATEIbHOCTH, 3a7aBas HapaMeTPbl U KPUTEPHH HMX JIOCTHXKCHHS, COOTHOCHTH
PE3yAbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMU LICIISIMU;

MCIIOJIb30BaTh MPH OCBOCHHH 3HAHHWH MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICTSTh XapaKTEpPHBIE
MPU3HAKKA TIOHSITHA W YCTaHABIWBATh UX B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIONIUE TOHSATHS JUIS
00BSCHEHHS OTACIBHBIX ()aKTOB U SIBJICHHUI;

BBIOMpATh OCHOBAHHS M KPUTEPHH JUTS KJIACCU(PHUKALMN BEIICCTB M XUMUYECKUX PEAKIIHIA,

YCTaHABIIMBATh MIPUYUHHO-CJICICTBCHHBIC CBSI3U MEXK]y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYyXIEHUs (MHIyKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI M 3aKIIIOUCHUS;

MPUMEHSTh B IPOIECCE MMO3HAHMS, HCIOJIb3yeMbIe B XMMHUU CHUMBOJHYCCKUE (3HAKOBBIC) MOJICIH,
peoOpa3OBBIBATE MOJICIBHBIC MPEICTABICHUS — XUMHYCCKHA 3HAK (CHMBOJI) 3JIEMEHTA, XUMHYECKas
dbopMyIa, ypaBHCHHE XUMUYCCKOW PEaKIMH — MPU PEIICHUH YIeOHBIX IMO3HABATEIBHBIX U MPAKTUICCKUX
3a/a4, TMPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUUYECKUX PEAKITHI.

2) 0a30BbIe HCCJIeN0BaATENbCKUE e CTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUYCCKUX PEaKIIHIA;

dbopMynupoBaTh LEAM U 33Ja4d KCCIEIOBAaHUS, HCIIOJIB30BAaTh MOCTABIEHHBIE U CAMOCTOSITENHHO
chopMyITHPOBAHHBIE BOMPOCH B KAU€CTBE NHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIs1 (HOPMUPOBAHUS TUTIOTE3BI
IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

BJIQJICTh HABBIKAMHU CaMOCTOSITEIIBHOTO TUTAHUPOBAHUS W MPOBEJICHUST YYCHUYECKUX JKCIIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HaOMIOAaTh 3a XOAOM IMIPOIecca, CAMOCTOATEIHHO MPOTHO3UPOBATH €ro
pe3ynbrat, QGopMymupoBaTh O00OOIIEHUS U BBIBOJABI OTHOCHUTENIBHO JOCTOBEPHOCTH pPE3yJIbTaTOB
WCCIICIOBAHMS, COCTABIIATh 00OOCHOBAHHBIN OTYET O MpOJIeTIaHHON padoTe;

MPUOOPETATh OIBIT YYCHWYSCKOW HCCIICIOBATEIbCKOM W IMPOCKTHOW JESATEIBbHOCTH, TPOSBISITH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIHLHOMY IOMCKY METOJOB PpEUICHHUS MPaKTUYECKUX 3aad,
MPUMEHEHUIO Pa3JIMYHBIX METOIOB MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OPHUEHTHPOBATLCS B PA3IMYHBIX HMCTOYHHKAX WHGPOpMAIMU (HAYYHO-TIONMYJSpHAS JHTepaTypa
XUMHUYECKOTO COJIep>KaHusl, CIpPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaTu3UpoBaTh HWHOOPMAIIUIO
pa3NMYHBIX BHUAOB ©  (HOpM TpEACTaBICHHS, KPUTUYECKH OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPECUNBOCTD;

(GbopMyIIMpOBaTh 3ampOChl W MPUMEHATH PAa3IMYHBIC METOJBI MPU MOUCKE W 0TOOpe HWHpOpMarmH,
HE0OXOIMMOM sl BHITTOJTHEHUST YIEOHBIX 3a/1a4 OMPEIeIEHHOTO TUIIA,

MPUOOPETaTh OMBIT UCTIOIH30BAaHUSI WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U PA3IMYHBIX
MTOMCKOBBIX CHCTEM;
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CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpMY mpeacTaBieHus uHpopManuu (cxemsbl, rpadukm,
JAMarpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCIIOJIb30BAaTh HAYYHBIH SI3bIK B KauyeCTBE CPEJACTBAa IMpHU pabOTe C XUMHYECKOM HH(pOpMAaLUEH:
MPUMEHSATH MEKXIPEAMETHBIC ((PU3NYECKHE U MaTEMAaTUIECKHE) 3HAKU U CUMBOJIBL, (hOpMyJIbl, aO0peBHATYPHI,
HOMEHKJIATYpY;

UCIIOJIF30BATh M IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPEICTBA HATIISJHOCTH.

OBJj1aieHHe YHUBEPCATBHBIMH KOMMYHHKATHBHBIMH AefiCTBHSIMH:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/IaeMOM TEMBI B X0OJI€ JUAJIOTa U/WIH JUCKYCCHHU, BBICKA3bIBATh
uzaed, GopMyJIMpoBaTh CBOM MPEATI0KEHUS OTHOCUTEIILHO BHITIOIHEHUS MPEI0KEHHON 3a/1auu;

BBICTYIIAaTh C TPE3CHTallMeil  Pe3yabTaTOB  IIO3HABATENFHOM  JEATENBHOCTH, MOJIYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBHIMOJHEHUH XHMHUYECKOTO SKCICPUMEHTA,
NPaKTHYECKON PabOTHI 10 UCCIEJOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, Pealn3allii Y4eOHOTo IPOEKTa U
(bopMyIHpOBATH BBHIBOJBI IO PE3yJabTaTaM MPOBEAEHHBIX HCCIECIOBAHUN MyTEM COTIACOBAHMS MO3HMIUN B
X0J1€ 00CyX)eHUsI 1 0OMEHA MHEHUSIMU.

OsiajieHNe YHHBEPCAIbHBIMH PeryIsiTHBHbBIMH e CTBUAMU:

CaMOCTOSTENIFHO TUIAHMPOBATh M OCYIIECTBISATH CBOIO NO3HABATEIBHYIO JICSTEIBHOCTD, ONpEAeiss eé
e M 3aJa4d, KOHTPOJIMPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH IMpENiaraéMblii aaropuTM
JEWCTBUI TIPU BBIMOJHEHUH YY€OHBIX M HCCIENIOBATEIbCKUX 3a/1a4, BBIOMpaTh Hambosee HPQPEeKTUBHBIN
CIOCO0 MX peIIeHHs ¢ YYETOM MOTYYEHHs HOBBIX 3HAHUH O BEIIECTBAX U XUMHYECKUX PEAKIMIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

IHNPEAMETHBIE PE3YJBTATHBI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUNH O XMUMHUYECKOW COCTaBIIAIONICH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUPa, POJIU XUMHUH B TIO3HAHUH SIBJICHUH TIPUPOIBI, B POPMUPOBAHUN MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€
(GYHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOAMMOW MMl peHIeHHs] MPaKTHUYEeCKUX 3a7ad M OKOJIOTHYECKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON CPEIE;

BJIAJICHUE CHUCTEMOM XUMHUUYECKHMX 3HAHWM, KOTOpash BKJIKOYAET: OCHOBOMOJIATAIOUIUE TMOHSITHUS
(XMMHYECKUN  DJIEeMEHT, aToM, DJJEKTpOHHas  000Jouka  aToma,  MOJEKyJda,  BaJCHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHas hopmyia (pa3BEpHyTas U COKpaIIEHHas), MOJIb,
MOJIIpHasl Macca, MOJISIPHBIA 00BEM, YIIepOaHbIN CKeleT, PYHKIHMOHAIbHAS TPYIa, paauKal, U30MEepuUs,
W30MEPBI, TOMOJIOTUYECKUIN Psii, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA M a30TCOAEPKAIIUE COCIUHEHUS,
MOHOMED, TMOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHMS); TEOPUU M 3aKOHBI (TEOpHUS
CTpOEHHUs Oprannueckux BemecTB A. M. bytnepoBa, 3akKOH COXpaHEHHsI MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUN; MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIME B OCHOBE IOHUMAHUS IPUUYUHHOCTH U
CHUCTEMHOCTH XMMHYECKHUX SIBJICHUH, (PAKTOJOTHYECKHUE CBENICHUS O CBOMCTBAxX, COCTaBe, MOJIYyYEHUU W
0€301acHOM HCITOJIb30BAaHWN BAKHEHIIIMX OPTaHMYECKUX BEHICCTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YEJI0BEKA;

cOPMUPOBAHHOCTh YMEHUN BBISIBISATH XapaKTepHbIC MPHU3HAKA TMOHSTHUM, YyCTaHABIMBATh MX
B3aUMOCB$I3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATHS MPH OMKMCAHWUU COCTaBa, CTPOCHUS U MPEBpPAILCHUI
OPraHNYE€CKUX COCTUHECHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIIOJIB30BATh XUMUYECKYIO CHMBOJIMKY JIJIsl COCTABIICHUSI MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOW) (POPMYT OPTaHUYECKUX BEIIECTB U YPAaBHEHUN XUMUYECKUX
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peaxiuii, N3roTaBIuBaTh MOJEIH MOJICKYJ OPTaHMUYECKUX BEIIECTB ISl MILTIOCTPALUUA UX XUMUYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHA/ICKHOCTh U3YYEHHBIX OPraHUYeCKHUX BEIIECTB 1O
X COCTaBy M CTPOCHHMIO K OIpPEAeNIEHHOMY KIACCy/TpyIIe COEAMHEHHH (yrJIeBOJOPOIbI, KHUCIOPOA H
a30TCOJepXKAIIUE COCAMHCHHSI, BBICOKOMOJICKYJISIPHBIC COCIUHEHHS), JaBaTh WM Ha3BaHUS 110
cuctematndyeckoir Homenkmarype (IUPAC), a Takke NpUBOAWTH TPUBHAIBHBIC HA3BaHHS OTHEIbHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, IPONWIEH, alleTHUIICH, STUICHIJIUKOIb, TIUIEPHUH, (eHod, hopMabIeriu,
aneTanbAeTu]l, MypaBbUHasi KHCIIOTa, YKCYCHAasl KHCJOTa, OJEHUHOBAash KHUCJIOTA, CTEapUHOBAs KHUCIIOTA,
TIII0K03a, PPYKTO3a, Kpaxmall, LEeJIII03a, MIULIUH);

c(OPMUPOBAHHOCTh YMEHHUSI OIPEAEATh BUIbl XUMUYECKOW CBSI3M B OPraHMYECKUX COEIMHEHUSX
(omMHApHBIC U KPAaTHBIC);

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIO0XKEHHUS TEOPHUH CTPOCHUS OPTaHUYecKuX BemecTB A. M.
Bytneposa aiis 00bsACHEHHS 3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXpPaHEHUS
MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUYECKUE U XUMHUYECKHE
CBOMCTBA TUIHMYHBIX MPEICTABUTENCH Pa3IMYHBIX KIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MPOMWICH, areTwieH, OyraaueH-1,3, merunOyranuen-1,3, O€H30J, METaHOJ, 3TAaHOJ, ATUJICHIIUKOJb,
IJIMLEPUH, (EHOJ, aleTaableru],, MypaBbUHAs MU YKCYCHas KHCIOTHI, IJIIOKO3a, Kpaxmai, LeJUIHI03a,
aMHUHOYKCYCHasi ~KHCIIOTa), WUIIOCTPUPOBaTh TI'E€HETHYECKYI0 CBA3b MEXKIYy HHUMH YpaBHEHUSMU
COOTBETCTBYIOIINX XUMUYECKHX PEAKIHIl C MCMOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

cOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YIJIEBOJAOPOTHOTO ChIPhS (HE(TH,
MPUPOJIHBIN ra3, yrojs), CIoCOObI UX MEePepabOTKU U MPAKTUYECKOE TPUMEHEHNE IPOAYKTOB NepepaboTKy;

c(hOpMHUPOBAHHOCTh YMEHHI TIPOBOJAUTH BBIYUCIICHUS 10 XUMUYECKIM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMUECTBA UCXOTHOTO BEIIECTBA UIIH MPOAYKTA PEAKIIUHU 10 U3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WIIH MPOTYKTOB PEAKITUH);

c(hOPMHUPOBAHHOCTh YMEHHH BIIJIETh CUCTEMOM 3HAHMA 00 OCHOBHBIX METOJAaX HAYYHOTO TIO3HAHMS,
UCIONIb3YEMBIX B XHMHHU TPH H3YUYECHUU BEIIECTB W XUMHUYECKHX SIBICHUN (HAOIOJeHUE, MU3MEpEeHUe,
HKCIIEPUMEHT, MOJICIIMPOBAHKE), UCIIOIB30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JUIsI IPUHSTHUS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIECCTBAMH H UX IIPUMEHEHHUEM;

c(hOPpMUPOBAHHOCTh YMEHUM COONIOAATh TIPaBWJIA TIOJIB30BAHHMS XMMHYECKOW TMOCyAOd U
nabopaTopHbIM 000pyZOBaHHMEM, a TakKe IMpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKILHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMECHHH TJIAHHUPOBATh W BBITOJHATh XUMHUYECKUH KCIIEPUMEHT (TIPEBpAICHHUS
OpPraHWYECKUX BEIICCTB NMPU HArpeBaHWH, MOJydeHUE ITHIICHA W WU3YYCHHE €ro CBOWCTB, KaYCCTBCHHBIC
pEeaKuyu OpraHuYeCKHX BEIIECTB, JEHATypalus OENKOB MPH HArpeBaHWU, LBETHHIE PEaKIHH OEIKOB) B
COOTBETCTBUHM C TPAaBHIAMH TEXHUKH O€30MACHOCTH MPH OOpaIlleHWH C BEIIeCTBAMU U JIAOOPATOPHBIM
00OpyIOBaHUEM, TIPEICTABIATh PE3yIbTaThl XHUMHYECKOTO JKCIEPUMEHTa B (OpMe 3aluch ypaBHCHHMA
COOTBETCTBYIOIIUX pEaKIUi U (OPMYTUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHIECKHU aHAIM3UPOBATh XUMUYECKYIO HH(POPMAITHIO, TOTYyIaeMYI0 U3
pa3HBIX UCTOYHUKOB (CpeacTBa MaccoBoi nHpopMaluu, THTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHUN COOJTIOIaTh TTPaBUIa YKOJIOTHYECKH IEIe€CO00pa3HOTO MOBEICHUS B OBITY
U TPYJIOBOW JEATEIHLHOCTH B IEJISAX COXPAHECHUS CBOETO 3J0OPOBBS M OKPYKAMOIIECH MPUPOTHOW CPEIbI,
OCO3HAaBaTh OMACHOCTh BO3/ICHCTBUS Ha JKUBbIC OPTaHU3MBI OTPEICIEHHBIX OPTaHUYECKHUX BEIECTB, TOHUMAS
cmbica nokaszarens [1JIK, mosicHsITh Ha mpuMepax crmocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;
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i 00y4YaroMIMXCsl C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHUE NPUMEHSTH 3HaHUSA 00
OCHOBHBIX JOCTYIIHBIX METOAAX MO3HAHMSI BELIECTB U XUMUUECKUX SBJICHUA;

Il CJIENBIX M cIa0OBUAAIIMX OOyJaroIUXcs: YMEHUE HCIIOJIb30BaTh Pelbe(hHO-TOUEUHYIO CHCTEMY
obo3nauenuii JI. bpaiist i 3anucu XUMUYECKUX (OPMYIL.

11 KJIACC

[IpenMeTHBI€ pe3ybTaThl OCBOCHUA Kypca «O01as 1 Heopranudeckasi XuMHUsD OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKOW COCTABISIONICH €CTeCTBEHHO-HAyUYHON KapTUHBI
MUpA, POJIM XUMHUH B MIO3HAHUH SBJICHUNA MPUPOIBI, B POPMUPOBAHUY MBIIIJICHUS U KYJAbTYPHI IMYHOCTH, €€
(YHKIMOHATBPHONH TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl PEUICHHs NPAKTHUECKUX 337ad U IKOJIOTUYECKU
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpelie;

BJIAJICHUE CUCTEMON XMMHUYECKHMX 3HAaHUM, KOTOpass BKJIOYAET: OCHOBONOJIAralolIUue MOHATUS
(XMMHUYECKHUIl AJIEMEHT, aTOM, M30TOM, S-, P-, d- 3JEeKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb,
MOJIIpHBIA 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas CBS3b
(xoBaJleHTHAsl, MOHHAs, METaJUIMYEeCKasi, BOJOPOJAHAS), KPHUCTAJUIMUECKas pPEIIETKA, THUIBI XUMHUYECKHX
peakluii, pacTBOpP, HIIEKTPOIUTHL, HEIIEKTPOIUTHL, HIIEKTPOJIUTHYECKAss AMCCOLMALMS, OKUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XMMHYECKON DPEAKIMHM, XMMHUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOpHUs
3JIEKTPOJUTUYECKON Aucconranuu, nepuoanyeckuil 3akod [[. M. MenpaeneeBa, 3aKOH COXpaHEHUS] MAaCChl
BEIIECTB, 3aKOH COXPAHEHHUS M TMPEBpAIllEHUs SHEPTHH MPU XUMUYECKUX PEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH A3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMS, JIEXKAIIUE B OCHOBE IOHUMAaHUsSI IPUUUHHOCTU U
CHCTEMHOCTH XHUMHYECKHX SBJICHUH, (DaKTOIIOTUYECKHE CBEJICHHS O CBOWMCTBAX, COCTaBe, MOJYYCHHUU H
0€30MacHOM HCNOJIb30BaHUM BaXKHEUIINX HEOPraHMUECKHUX BEIIECTB B OBITY U MPAKTUUECKON EATEIbHOCTH
YeJI0BEKA;

C(OPMHPOBAHHOCTE YMEHHUI BBIABIATH XapaKTepHbIC TMPHU3HAKU TOHITUH, YCTaHABIMBATh UX
B3alMOCBS3b, HCIOIb30BaTh COOTBETCTBYIOIINE MOHSATUS MPU ONMCAHUM HEOPraHMYECKUX BEIIECTB U UX
IIPEBPAILCHHI;

Cc(OPMHPOBAHHOCT YMEHHUH HCHOJb30BATH XUMHUECKYIO CHUMBOJHUKY Ul COCTaBJIeHUS (Gopmyl
BEIIECTB M YpaBHEHMH XMMHUYECKUX peakiuii, cuctemarndyeckyto HomeHknarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMsI OTAEIbHBIX HEOPTaHUYECKUX BEIECTB (YrapHbIil ras, yriaekucibli ra3, aMMHaK, raiéHas u3BecTb,
HerameéHasi U3BeCTh, IUThEBAsI CO/1a, TUPUT U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHU ONpPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMHUECKUX JIEMEHTOB
B COEJMHEHUSAX pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSA3M (KOBaJIEHTHAs, MOHHAs, MeTaJUIMyecKas,
BOJIOPOJHAs) B COEAMHEHMSIX, TUI KPUCTAJUIMYECKON pemeéTKd KOHKPETHOro BellecTBa (aToMHas,
MOJIEKYJISIpHAasi, HOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX pAacTBOpax HEOPTaHUYECKUX
COCIUHECHUI;

c(OPMHPOBAHHOCT YMEHHH YyCTaHAaBJIMBaTh INPHUHAICKHOCTh HEOPraHMYECKHUX BELIECTB MO HX
COCTaBY K OMNpeNeNEHHOMY KiacCy/Tpymre COeIWHEHUHN (IIPOCThle BEIIeCTBA — METaUIbl U HEMETasllbl,
OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbhIBaTh CMBICT mepuoandeckoro 3akoHa J[. VM. MengeneeBa u
JIEMOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTENbHYIO U IPOTHOCTHUYECKYIO (DYHKITHH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJEKTPOHHOE CTPOEHHE AaTOMOB XHMHYECKHX
aneMeHToB 1—4 nepuonos Ilepronnueckoi cucremMbl XuMu4ecKkux nemMeHToB . 1. MenneneeBa, nucnoisb3ys
HNOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAIN», «IHEPreTUUYECCKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHUs] CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COCAUHEHUH IO mepuojam u rpynnam Ilepuonnueckon
CHCTEeMEBI XUMHYECKUX 3eMeHToB /. 1. MeHnaeneena;
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c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEILECTB PA3IIMYHBIX KJIACCOB, IIOATBEPKAATh CYIIECTBOBAHNE T€HETUYECKON CBA3U MEKIY
HEOPraHMYECKUMH BEUIECTBAMU C IOMOLIbIO YPAaBHEHUHN COOTBETCTBYIOIUX XUMHUUECKHUX PEAKLIMI;

c(OPMHPOBAHHOCTh YMEHHUS KIACCU(UIMPOBATH XMMUYECKHE PEAKIMU MO Pa3IMYHBIM MPHU3HAKAM
(4uciy U COCTaBy pearupyrouix BEIEeCTB, TEMIOBOMY 3P PEKTy peakiun, U3MEHEHUIO CTENICHEH OKHCICHHS
3JIEMEHTOB, 00PaTUMOCTHU PEAKLUH, YUACTHIO KaTalu3aTopa);

C(OPMHUPOBAHHOCTh YMEHHH COCTaBJIATh YPABHEHUS pEaKUUil pasJM4HbIX THUIIOB, MOJHBIE U
COKpalI€HHbIE YPABHEHMSI PEAKLIMI HOHHOT'O OOMEHA, YUUTBIBAsA YCIOBUSL, IPU KOTOPBIX 3TH PEAKLUHU UIYT
710 KOHII;

C(OPMHUPOBAHHOCT YMEHHUI MPOBOAWUTH PEAKLUH, IOATBEPXKAAOLIME KauyeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEUIECTB, PACIIO3HABATDH OIBITHBIM IIYTEM MOHBI, IIPUCYTCTBYIOLIUE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHU PACKPBIBATh CYIIHOCTH OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIHA
IIOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLnil;

Cc(OPMHUPOBAHHOCTh YMEHUHN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakuu OT pa3IUYHbIX
(bakTOpOB; XapakTep CMEIIEHUS XWMHYECKOTO PAaBHOBECUS B 3aBUCUMOCTH OT BHEIIHETrO BO3JEHCTBUS
(npunnun Jle [larense);

c(OPMHPOBAHHOCTh yMEHHH XapaKTepHU30BaTh XHUMHUYECKHE IPOIECCHI, JEXKAallie B OCHOBE
IPOMBIIIJICHHOT'O MOJIyY€HHUsI CEPHOI KMCIOThI, aMMHUaKa, a Takke COPMUPOBAHHOCTb MPEJCTaBICHUNA 00
O0IIMX HAayYHBIX MPUHIUIAX U FKOJIOTHYECKUX MTPOOIeMax XUMUYECKOr0 TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHI NMPOBOAUTH BBIUYMCICHUS C UCIOJIH30BAHUEM IMOHATHUS «MacCoBas OIS
BEIIECTBA B PAacTBOPE», OOBbEMHBIX OTHOILIEHUH ra3oB NPU XUMUYECKHX PEaKLIMIX, MAacChl BEIIECTBA WM
00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEILIECTBA, MACCe MM 00BEMY OJTHOTO U3 YUACTBYIOIIMX B pEaKIUH
BEIIECTB, TEIUIOBOro 3¢ (ekTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMs MacChl BELECTB, MIPEBpAILEHU U
COXPAaHEHUS SHEPIHH;

c(hOPMUPOBAHHOCTh YMEHUM COONIOAATh TIPAaBWJIA TOJB30BAHHMS XMMHYECKOW TMOCYyAOd U
1a00paTOpHBIM O0OPYAOBAaHMEM, a TaKKe IpaBuja OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHMSMH 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHI IJIAaHUPOBATh U BBINOJHITH XMMHUYECKUN SKCIEPUMEHT (pa3iokKeHHe
MEPOKCHJIa BOJIOPO/Ia B IPUCYTCTBUH KaTallM3aTopa, OMpeelIeHHe Cpellbl paCTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOIO MHAMKATOpA, BIUSHUE PA3IMUHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKON PEeaKLuH, peaKiiuu
MOHHOT0 0OMEHa, KaueCTBEHHbIE PEaKIIMU Ha Cylb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS,
pelIeHre SKCIepUMEHTaIbHBIX 33/1a4 10 TeMaM «MeTaisl» u «HemeTanisl») B COOTBETCTBUU € TIPaBUIIaMU
TEXHUKU 0€30MacHOCTH MpU OOpAIIeHUH C BEIIECTBaMU U Ja0OpaTOPHBIM 00OpYIOBaHUEM, MPEICTABISTH
pe3yabTaThl XMMHYECKOTO SKCIepUMEHTa B (OopMe 3amiCH YPaBHEHUIH COOTBETCTBYIOIIMX peakUuil u
(bopMyIHMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIN3UPOBATh XUMUYECKYIO HH(POPMAIIUIO, TOJIy4aeMYI0 U3
Pa3HbIX UCTOYHHUKOB (CpeIcTBa MacCOBOM KOMMYHHUKAIMK, UHTEpHET U IpYyTUX);

c(OPMHPOBAHHOCTH YMEHHI COOIIOIATh TPABUIIA HKOJIOTHUECKH 1IeTIECO00Pa3HOT0 MOBEIEHUS B OBITY
U TPYJOBOW AEATEIBPHOCTH B LIENSAX COXPAHEHHs CBOErO 3[0POBBbS M OKPYXKAIOIIEH MPUPOJHOM CpPEIbl,
OCO3HaBaTh OMNACHOCTh BO3JECHCTBHUS Ha >KUBbIE OPraHU3MBbl ONPENENEHHBIX BELIECTB, MOHHUMAas CMBICI
nokazarenss IIJIK, mosicHATe Ha npumMepax crnocoObl YMEHBIIEHHS W MPEeNIOTBPALEHUS UX BPEIHOIO
BO3/JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Uise 00yYaIOMIMXCsl C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTH 3HaHUSA 00
OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U XUMUUYECKUX SIBIICHUN;
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JUISL CTIETIBIX M CJIA0OBHISAIIUX OOYYAIOIIMXCS: YMEHHE HCIIOJIB30BATh PEIbeHO-TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaitnst nis 3anucu XxumMuaeckux (Gopmyi.

1. TEMATUYECKOE IIVIAHUPOBAHUE

«Opranudeckas xumus» 10 kiaacc (1 yac B HegeJ110)

Conep:xxanue Kypca Buabi yueoOHoii | Hudpossie | IleneBbie opueHTHPHI BOCHUTAHUSA
JAesiTeIbHOCTH oOpa3oBarte
JIbHbIE
pecypcsbl
Paznen 1. Teopermueckme | PackpriBaTh CMBICT http://www.a | ITaTpuoTHYECKOT0 BOCIUTAHUE!
OCHOBBI opraHmuecKoii | M3Y4aeMbIX IOHATHI lhimik.ru IIEHHOCTHOT'O OTHOIIEHHS K
xumun (3 uaca) (BBISIBIISITH MX XapaKTEpHbIC HCTOPUYECKOMY " HAYTHOMY
TPU3HAKH), YCTAHABITMBATH NEP:/WWW.S | yacremmiro oTeuecTBeRHOM XM
IIpeaMeT opranngeckoii 1X B3aUMOCBI3b- chool- YB&XEHHsS. K TIPOLIECCY TBOPYECTBA B
XHMHM: ¢ BO3HUKHOBeHHe, | [IPUMCHSTH ITOJTOKCHHS Collsctlon.ed 0BTACTH TeopuH H TPAKTHYECKOrO
TEOPUU CTPOCHHS u.ru/
ﬁi?;g;; f{}(l)iiffﬁz;ecm OPTAHHUECKUX COCTHHEHH MPUMEHECHUSI XUMHUH, OCO3HAHUSI TOTO,
1 Matepmaos. Teopis A. M. Bytieposa s YTO JOCTHXXCHUS HAYKH €CTh pesynLTeiT
CTPOGHHS OPraHHUCCKUX 0O0BSICHCHHS 3aBUCUMOCTH http://www. | ATHTEIBHBIX Ha0IIIOICHNA,
coenuHernit A. M. CBOWCTB BEIIECTB OT HX alhimikov.n | KPOIOTIMBBIX — SKCIIEPUMEHTAIBHBIX
ByT/iepoBa, €& OCHOBHbIE COCTaBa U CTPOCHHSI. et/ MOKCKOB, MOCTOSHHOTO TPy/Aa YU&HBIX
nonoxenus. CTpyKTypHbIe Hcnonb30BaTh XUMUYECKYIO 1 [IPaKTHKOB;
(OpMyITBI OPTraHUYECKIX CHMBOJIUKY JULT HMHTEpEeca M MO3HABATENBHBIX MOTHBOB
BemecTs. ['omonorus, COCTaBICHHUA MONCKYIIAPHbBIX L B IOJIYYEHHUH U TTOCIIEAYIOIIEM aHATM3E
n3oMepus. XuMu4yecKas 1 CTPYKTYPHBIX https://infou uHdOpMAaH o IepeIOBbIX
CBSI3b B OPTaHMUYECKUX (pasBEpHyToii, rok.ru/ OCTHIKEHISX COBPEMEHHOI
COEIMHEHHUSAX: KpaTHbIE COKpAILEHHOM) opmyT OTCUECTBEHHOMN XML
CBSI3H, G- M T-CBA3M. OpPraHUYECKUX BEIIECTB. ’ )
Tpejicrannenne o | Ompenemnsts BHJIBI HEHHOCTH HAYYHOTO MO3HAHUS:
e — XHMHUYECKOM CBSI3U c(OPMHUPOBAHHOCTH MHPOBO33PEHHS,
OPTaHMYECKIX BeIIECTB. (0 JIUHAPHBIE, KpaTHBIe) B COOTBETCTBYIOLIETO COBPEMEHHOMY
Homenkarypa OPraHUYeCKHX YPOBHIO pa3BUTHSI HayKH "
OpPraHWYecKuX coenuHeHuii | COCAMHCHUAX. OOILECTBEHHOH TIPaKTHKH;
(cucremarudeckas) u | PackpeiBath poib MOHUMAaHHSI CHEIUPUKA XUMHH Kak
TPUBHABHBIC Ha3BaHus | OPTAHUYECKOH XMMHUH B HAayKH, OCO3HaHWsiA €€ ponu B
BaXHEHIIMX mpeacraButeseii | KU3HH YCIOBCKA, dopMupoBaHUH PALMOHATBHOTO
KJIaCCOB OpPraHUYECKUX Egg;ﬁgiggizﬁncmsb C HAYUHOFO  MBIILICHNA, F—
E[eeul\i(::fpalm“; - [EJIOCTHOTO ~ MpeACTaBieHUs 00
EpeT——— JIEMOHCTDAIHOHHEIE OKpY)KaloIlleM MHpEe KaK O €IWHCTBE
0Gpas@mi oprammeckux | OMBITB  POBOJUTH M OpUPOJBI M YeJOBeKa, B HOSiIaHI/II/I
BEIIIECTB U MaTepUAIaMu OINKCHIBATh JIA0OPATOPHBIC IPUPOIHBIX 3aKOHOMEPHOCTCH u
Ha MX OCHOBE; OITBITHI peuieHur  MpoOJeM  COXpaHEHHs
— OIBITHI 10 NPEBPALLEHUIO IpUPOIHOIrO paBHOBECHA,;
OpraHUYeCKUX BELIECTB yOeKIEHHOCTH B oco0oit
IIPU HAarpeBaHUU 3HAYUMOCTH XHMHUH JJIsi COBPEMEHHOM
(mrasnenue, o0yrianBaHue LUBWIN3ALUU: B €€ T'yMaHUCTHYECKOU
¥ TOpEHHE). HANpaBJICHHOCTH M BaXKHOM pOIM B

JlaGopaTopHbIe ONBITHI:

CO3/IaHUW HOBOH 0a3bl MaTepUAIbHOM
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— MOJCIIMPOBAHUEC MOJICKYJI
OpraHUYCCKUX BCIICCTB

KYJAbTYPbl, PEIICHUU  TJI00ATBHBIX
mpodJieM  yCTOWYUBOTO
YEJI0BEYECTBA -
JSHEPreTUYECKOM, MULLEBON U
9KOJIOTHUECKOW  0Oe30macHoCTH, B
Pa3BUTUU MEAMIIMHBI, O0CCIICYCHUU
YCIOBMM  YCHEIIHOIO  Tpyda H
AKOJIOTHYECKH KOMGDOPTHOH  KU3HU
Ka)K/I0TO 4JieHa 00IIeCTBa;
JYXOBHO-HPABCTBEHHOT'O
BOCIIUTAHMSA:

HPAaBCTBEHHOI'O CO3HAHUS, ITUYECKOTO

pa3BUTHS
CBIPBEBOM,

[MOBECHUS,

CIOCOOHOCTH OLICHWBATh CUTYAIHH,
CBA3aHHbIC C XUMHYECCKUMU
SABJICHUAMU, U IPUHUMATL OCO3HAHHBIC
PpeleHHsI, OpUCHTUPYSICh Ha MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OLICHUBATh cBOE
MOBEJCHHE M  IOCTYIIKH  CBOHUX
TOBapHILEH C MO3ULUUN HPaBCTBEHHBIX
W TpPaBOBBIX HOPM M  OCO3HaHHE

MOCJIEACTBUI ATHUX TIIOCTYIIKOB,

Paznen 2. YriaeBogopoas!
(12 yacoB)

2.1 IpenenbHble

YIJIEBOAOPOALI. ATKaHEL (2

gaca)

ATKaHBI: COCTAaB M CTPOCHUE,
roMoJioruyeckuit psia. Meran
Y 3TaH — NPOCTEHIINE
MIPEICTaBUTENIN ATKAHOB:
(hu3HUeCKre U XUMUYECKUE
cBOIicTBa (peakuun
3aMeIleHHs U TOPESHNUs),
HaxXOXCHUE B TIPUPOJIE,
MOJIyYeHHUE U IPUMEHEHHUE.

2.2 HenpenenbHble
YIJI€BOJOPOIbI (AJIKEHEI,
aJIKaJIMEHB], aKuHbI). (6
4acoB)

AJNKeHBI: COCTaB U
CTpOCHUE,
TOMOJIOTUYECKUN P,
OTHJICH ¥ TPOITUICH —
npocTeimue
MPEJICTAaBUTENN AJIKCHOB!

PackpsiBaTh cMbICH
M3y4aeMbIX MOHITUMI
(BBISBIIATH MX XapaKTEPHBIE
MIPU3HAKH), YCTaHABJINBATH
UX B3aHMO-CBS3b,
HCIIOJIb30BaTh
COOTBETCTBYIOIINE TTOHSITHUS
[P ONKUCAaHUU COCTABA,
CTPOEHHS U IIPEBPALLCHUN
OPraHNYeCKUX COEIUHEHUMN.
Hcnonb3oBaTh XUMUYECKYIO
CHUMBOJIMKY JIJISl COCTABJICHUS
MOJICKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOH,
COKpaI&HHoi) Gpopmyi
OpPraHUYEeCKUX BEIIECTB.
YcranaBpiauBatb
NPUHAJIEKHOCTh BellecTB
K oOIpeaeJéHHOMY KJaccy
yIJ1€BOJAOPOJIOB MO COCTaBY
U CTPOEHMIO, Ha3bIBATH HX
no CHCTEeMATHYeCKOM
HOMEHKJIAType; NPUBOAUTH
TPUBHAJbHbIE  HA3BaHMS
0T/AeJIbHBIX
npeacraBuTesei
YIJICBOIOPO/OB.
Onpenenstb BUJBI

http://www.h
ij.ru/

http://fcior.e
du.ru

http://www.
virtulab.net/

index

http://www.s
chool-

collection.ed
u.ru/

https://edsoo.
ru/

http://www.
xumuk.ru/
http://www.
alhimikov.n
et/

HEHHOCTU HAYYHOI'O IO3HAHUSA

€CT€CTB6HHO-HaquOﬁ T'paMOTHOCTHU:
ITOHMMAaHMUA CYIIHOCTH
HCIIOJIB3YEMBIX B

METOO0B
IIO3HAHUAA,
CCTCCTBCHHBIX HAYKaX, CITOCOOHOCTH
HUCMOJIb30BATh MOJYYaCMbIC
I aHaJIn3a U OOBSICHEHHUS SIBJICHUMN

3HaHUA

OKPpYKaromero Mupa u nNnporucCxoasanmnux
B HEM H3M€HeHHf/'I, YMCHUA [OCJIATh
000CHOBaAHHEIC 3aK/IOYCHHS Ha OCHOBE

HaydHBIX (AKTOB H  HUMEIOIIMXCS
JaHHBIX  C  [EIbl0  MONy4YeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEILHO

HCITIOJIB30BATh XUMHWYCCKHUEC 3HAHUS JJIsA

pemeHuss TpobileM B peallbHBIX
JKU3HEHHBIX CUTYaIIUAX;
HHTEpeca K T[IO3HAHUIO H
HCCIIeIOBATEIbCKOM ACSTEIbHOCTH;
FOTOBHOCTH M CIIOCOOHOCTH K
HETIPEPHIBHOMY  OOpa30BaHUI0 |
caMoo0pa3oBaHHO, K
MIOJTy4YEHHUIO HOBBIX 3HAHWH 110 XMMHH B
COOTBETCTBHH c

MMOTPEOHOCTAMMU;

AKTUBHOMY

KN3HCHHBIMHA
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¢du3nUecKue 1 XUMHYECKHE
CBOKCTBA (peakuuu
TUIPHUPOBAHMUSA,
raJIoreHupOBaHus,
TUpaTallii, OKUCIEHUS U
TTOJTHIMEPH3AITHIH ),
MOJIy4EeHUE U IPUMEHEHHE.

Ankanuensl. byranuen-1,3 u
MeTmIoyTaauen-1,3:
CTpOCHUE, BayKHEUIIINE
XUMHYECKHE CBOWCTBA
(peakuys NOJIMMEPU3ALUN).
[Tonyuenue
CHUHTETHYECKOI'0 KayuyKa U
PE3UHBI.

ATKUHBL: COCTaB U
0COOCHHOCTH CTPOCHHA,
TOMOJIOTUYECKUH PsII.
AneTuiieH — npocTeimuit
MPENCTaBUTENb aJKHHOB!
COCTaB, CTPOEHHUE,
¢du3nUecKue 1 XUMHYECKHE
CBO¥CTBa (peakuun
THIPUPOBAHMUSA,
raJloreHupOoBaHus,
TUIpaTalyu, FTOPEHus),
MOJTy4eHHUE U IPUMEHEHHE.

2.3 Apomartudeckue
YIJIEBOIOPOBL. (2 yaca)

Apemnsl. benzon: cocras,
cTpoeHue, GU3nIecKre U
XUMUYECKUE CBOICTBA
(peakuun
raJOreHUPOBAaHUS U
HUTPOBAHUS), IOTyUEHHUE U
npumeHenue. Toxyon:
COCTaB, CTPOCHHE,
¢du3nUecKue 1 XUMHYECKHE
CBOMCTBA (peakuuu
raJOreHUPOBAHUS U
HUTPOBaHUS), IIOJIyYCHHUE U
npuMeHeHue. TOKCUYHOCTh
apeHoB. ['eneTnyeckas
CBSI3b YTJIEBOJOPOJIOB,
MIPUHAIEKAINX K
Pa3TMYHBIM KJIaCCaM.

2.4 [IpupoaHble HCTOYHUKHU

YIVIEBOJOPOIOB U UX
nepepaborka. (3uaca)

IIpupoiHbIE HICTOYHUKH
yraeBo1oponoB. [Ipupoansrii
ra3 U MoImyTHbIe HeTsIHbIe
ra3el. Hedts u e

XHMUYECKOH CBSI3U B
MOJIEKYJIax YIIeBOAOPOIOB;
XapaKTepHu30BaTh
3aBUCUMOCTH PEaKLIMOHHOU
CHOCOOHOCTH
YTIIEBOIOPOIOB OT
KpaTHOCTH KOBaJICHTHOU
CBSI3H.
XapaKTepu30BaTbCOCTAB,
CTpOeHHE, TPUMEHEHHE,
¢du3nUecKue U XUMHYECKHE
CBOICTBA, BaXKHECHIIINC
CIIOCOOBI TOTY9IeHUS
TUMTUYHBIX TIPECTaBUTEICH
Pa3NUYHBIX KIacCOB
YTIIEBOIOPOIOB (METaHa,
JTaHa, ITUJICHA, alleTHIIeHA,
OyraaueHna-1,3, 6eHzona).
BEISIBIISATS TeHETHUECKYIO
CBSI3b MEXTY
YTIJIEBOIOPOJIAaMH U
MOJTBEPKIATh €€ HATMUNE
YpaBHEHUSMHU
COOTBETCTBYIOIIHX
XUMHUUYECKUX PEaKLH C
HCTIOJIb30BaHUEM
CTPYKTYPHBIX (pOopMyIL.
XapakTepu3oBaTh
HMCTOYHUKHU
YTIIEBOJIOPOHOTO  CHIPBS
(medTh, mTpHPOMHBIA Ta3,
YTOJIb), CII0COOBI 170:¢
nepepaboTKu "
MIPaKTHYECKOe MMPUMEHEHUE
MOJTy9aeMBIX MPOAYKTOB.
Hcnonb3oBath
€CTeCTBEHHOHAYYHbIC
METO/IbI TO3HAHUS —
MIPOBEICHIE, HAOMIOACHIE U
OTIMCaHNE XUMHYECKOTO
JKCHEpUMEHTA
(;1abopatopHsie U
MpaKkTU4ecKue paboThl).
CrnenoBaTh nmpaBuiiaM
Oe3onacHoi paboThl B
nmabopaTropuu Ipu
WCTOJBb30BAaHUH XHUMHUYECKON
MOCyZABI M 000PyIOBaHuS,

a TaKXKe MpaBuiIaM
oOpalleHus ¢ BEIIECTBAMH B
COOTBETCTBHU C
WHCTPYKITUSIMH 10
BBITIOJTHEHHIO Ta00paTOPHBIX
OTIBITOB U TPAaKTUISCKUX
paboT 10 MOIYUCHUIO U

https://educo
nt.ru/

https://infour
ok.ru/

WHTEpeca K 0COOCHHOCTSIM Tpy/ia B
Pa3IUYHBIX chepax
npodecCuoHaTBHON AESITECITBHOCTH.
3KO0JOTHYECKOr0 BOCIIUTAHMSA:
3KOJIOTUYECKU 1IeIecO00pa3HOTo
OTHOILIEHUS K IPUPOJIE, KAK UICTOUYHUKY
CyIIIECTBOBAHMUSI KU3HU HA 3eMIIC;
MMOHMMAaHUs TJ00ATBHOTO XapakTepa
AKOJIOTHYECKUX TPOOJIeM, BIUSHUS
3KOHOMHYECKHUX MPOLIECCOB Ha
COCTOSIHUE TPUPOAHON M COLMAIBHOMN
Cpelpl;
OCO3HaAHUS HEOOXOAMMOCTH
HCIIOJIB30BaHUA ILOCTI/I)KCHHP'I XUMHUHU

JUIST perieHus BOITPOCOB
PpaloHAIBHOTO

MIPUPOIOTIONH30BAHHS,

AKTHBHOTO  HENpUATUA  JCHCTBUM,
MPUHOCSIINX  BPENl  OKpYXKaromei
MPUPOIHOMN cpene, YMEHUs
MIPOTHO3UPOBATh  HEOIArONPHUSATHBIE
JKOJIOTHYECKHE MTOCJICACTBHS
NpeANpUHAMAEMBIX NEUCTBUI u

MIPEeJOTBPALIATE HX;
HQJINYMS PA3BUTOIO 3KOJOTHYECKOTO
MBILUIEHHSI, SKOJIOTHYECKOHN KyJIbTYPHI,
OTbITA JIESITEIBHOCTH 3KOJIIOTHYECKON

YMEHUS
UMH B

HaTPaBJICHHOCTH,
PYKOBOJICTBOBATHCS
MO3HABATEILHOW, KOMMYHUKATUBHOW U
COIMAITLHOM MPAaKTHKE, CIIOCOOHOCTH U
YMEHHUSI MPOTHBOCTOSITh
UIEOJIOT U xemohobdun;
rPaKAAHCKOT0 BOCTUTAHUS:

OCO3HaHUs OOYyYalOUIMMHCS  CBOUX
KOHCTHTYIIHOHHBIX pas u

AKTHBHO

00s13aHHOCTEW, yBa)KE€HUSI K 3aKOHY H

MIPaBOIIOPAIKY;
MIPEICTaBJICHUS O COIIMAIBHBIX HOPMax
u MpaBHIax MEXIINIHOCTHBIX

OTHOIIIEHUH B KOJIJIEKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPUECKOM
JIESATSIbHOCTH MPHU CO3AaHUN YUSOHBIX
MPOCKTOB, pEMICHUH YYCOHBIX W
MO3HABATENIbHBIX 3a7[a4, BINOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;
CIIOCOOHOCTH TOHUMATh M MPUHUMATH
MOTHUBBI, HAaMEpEHMsI, JIOTUKYy H

apryMeHTHl JPYTHX TIpH aHAJIN3e
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npoucxoxaeHune. CrocoOb
nepepadoTKH HeTH:
HEepEeroHKa, KPEKUHT
(TepMuYeCKHH,
KaTaJIATHICCKUH ), ITMPOJIH3.
[poaykThl MepepaboTKu
HeTH, MX IPUMECHEHHE B
IPOMBIIITIEHHOCTH U B OBITY.
KameHHblIi1 yronp u
MPOAYKTHI €ro epepaboTku

OeMoHCTpauuu:

— koiuteknuu «Hedte» u
«YTO0JBbY.

Jlabopamopnvie onvimbt:

— O3HaKOMJICHHE C
oOpasramu mracTMacc,
Kay4yKOB U PE3UHBI;

Beruncienus:

— II0 YPaBHEHUIO

XUMUYECKOH peaKkuu
(Macchl, 00bEMa, KOJTHUECTBa
MCXOJIHOTO BEIECTBA MU
NPOJIYKTa PEeaKIuu 1Mo
M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJHOTO U3
HCXOJHBIX BCIICCTB UJIN
MPOAYKTOB PEAKIINN)

IlpakTuyeckas padora Nel

[Tomrygenue sTuneHa u
HU3y4YEHUE €TI0 CBOMCTB.

KonTpoashas padora Nel

mo TeMe ((er'[eBOIIOI)OZII)I».

M3Y4EHUIO0 OPraHUYECKUX
BEIIECTB.

IIpencraBisTe pe3yabTaThl
SKCIIEpUMEHTA B hopMe
3aIlUCH YpaBHEHUN
COOTBETCTBYIOLIUX PEAKLINIA
U JIeNaTh BBIBOJBI HAa UX
OCHOBE.

[IpoBoANTP BEIUMCIIEHHUS TIO
YPaBHEHUIO XUMUYECKOMN
peakuuu.

CaMocCTOsATENBHO
IUTaHUPOBATH U
OCYILECTBIISTH CBOIO
[I03HaBaTEIbHYIO
JesITeNbHOCTD; IPUHAMATD
aKTHBHOE y4acTHE B
IpyIIOBOH yueOHOM
JeSITeNIbHOCTU

Pa3IMYHBIX yueOHOM

JCATCIBHOCTH,

BHUJIOB

Paznen 3.
Kucnopoaconep:xamue
OpraHnyecKue COeTHHEHUS
(13 yacoB)

3.1 Cruuptel. @enoin. (3 gaca)

IIpenenbHble OAHOATOMHBIE
cnupThl. MeTaHon u
3TaHOJI: CTPOCHHE,
q)HSI/I‘IeCKI/Ie " XUMHWYECCKHUEC
CBOMCTBA (peakLny C
AKTUBHBIMH METAIIAMH,
raJIoreHOBOJOPOJaAMH,
ropeHune), MpuMeHEHNE.
Bognoponnas cBsi3b.
JleicTBHE MeTaHOIA U

PackpsIBaTh cMbICH
HU3y4aeMbIX MMOHATUI
(BBISIBIATH MX XapaKTEPHbIE
MIPU3HAKH), yCTAaHABIIMBATh
HX B3aHMO-CBS3b,
HCIIONIb30BaTh
COOTBETCTBYIOILIUE ITOHATHUSL
IIpY ONIUCAaHHUU COCTABA,
CTPOEHUS U NPEBPALLEHUI
OpPraHHYECKUX COETUHEHUM.
Hcnons3oBath
XUMHUYECKYH0 CUMBOJIMKY
JUISL COCTaBIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOHA,

http://www.h

ij.ru/

http://fcior.e
du.ru

http://www.
virtulab.net/

index

http://www.s
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collection.ed
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HCHHOCTH HAYYHOI'O MO3HAHUS:

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH:
ITOHUMAaHHUs CYIIHOCTH METOJ0B
IIO3HaHUA, HCIIOJIb3YEMBIX B

€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH

HCIIONB30BaTh IIOJIY4YaeMble 3HAHUSA
UIA aHajdn3a U OOBSICHEHUS SIBICHUN
OKPY’KarOIIEro MUpPa U NPOUCXOASIINX
B HEM H3MEHEHUH, yMEHMsS JeNnaTh
000CHOBaHHBIE 3aKITIOYCHHS HA OCHOBE
Hay4YHbIX (AaKTOB U
JaHHBIX  C  LEIbI0

OOCTOBEPHBIX BBIBOJIOB,

UMEIOIUXCSA
TIOJIYYEHHUS
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3TaHOJA HA OPraHU3M
YeJloBeKa.

MHoroaToMHbI€ CITUPTHI.
OTUNEHIIINKONb U
[JIMLEPUH: CTPOEHHUE,
(m3nUYecKre U XUMHUIECKUE
CBOICTBA (B3aMMOICHCTBHE
CO HIETOYHBIMU
MeTaJlJIaMH, KaueCTBEHHas
peaxiusi Ha MHOTOaTOMHBIE
cnupThsl).JlelicTBue Ha
OpPraHH3M YeJIOBEKa.
[IpuMeHeHue ruuepuHa u
STUIIEHTITUKOIIS.

®enoin. CtpoeHue

MOJIEKYJIbI, (PU3HYECKUE H
XHMHMYECKHE CBOMCTBA
(henona. TOKCUIHOCTH
(henomna. Ilpumenenue
(henomna.

3.2 Anpaeruasl.
KapOoHOBbBIE KHCIIOTHL.

Crnoxasle 3¢upsl. (7 yacoB)

ANBJIETUABI U KETOHBI.
dopManbaeru,
aleTabJCTHII: CTPOSHHE,
¢du3nUecKue 1 XUMHYECKHE
CBOHCTBA (peakuuu
OKHCJICHUS U
BOCCTaHOBJICHUS,
KayeCTBEHHbIE PEAKLIUH),
MOJIy4eHUE U IPUMEHEHHE.

ArnieToH: cTpoeHue,

(uznveckne U XUMHUYECKHE

CBOWCTBa (peaKuu

OKHCIICHUS 1

BOCCTaHOBJICHUS),

MOJIY4YCHUC U ITPUMCHCHUC.

OHOOCHOBHBIE MPEETBHEIE
KapOOHOBBIE KHUCIIOTHI.
MypaBbuHas U yKCyCHas
KHCJIOTBI: CTPOCHHE,
¢du3nUecKue 1 XUMHYECKHE
CBOICTBa (CBOWCTBA,
o01mue 11 Kiacca KUCIOoT,
peaxums 3TepupuKaun),
HOJIy4EHUE U IPUMEHEHHE.
CreapuHOBas M OJICHHOBAS
KHCJIOTHI KaKk
[IPECTaBUTEIH BBICIIINX

COKpar&HHoit) popmyi
OpPraHUYECKUX BEIICCTB.
YcraHaBnuBaTh
MIPUHAJJICKHOCTh BEICCTB
K OIpPEEIEHHOMY KJIacCy
0 COCTaBY M CTPOEHHUIO,
Ha3bIBaTh UX 110
CHCTEMATUYECKOU
HOMEHKIJIAType; MPUBOIUTh
TPUBHAIBHBIC HA3BaHUS
OTJICIBHBIX
MpEICTaBUTENEH
KHCIIOPOJICOJIEPIKAIITIX
COCIMHECHUI.
XapakTepu3oBaTh COCTaB,
CTpOeHHeE, IPUMEHEHHE,
(hm3HYeCcKre U XUMHUYECKUE
CBOICTBa, BAKHEHIIINE
CHOCOOBI TOTyUSHHS
TUTMTUYHBIX TIPECTaBUTEICH
pa3IUYHBIX KJIACCOB
KHUCJIOPOJICOICPIKAIIIX
COCTMHCHHH (METaHoIa,
dTaHoJMa, TIUIEePrHA,
(denomna, popmannaeruna,
areTabAeTu1a, YKCyCHON
KHCIIOTBHI, TJIFOKO3HI,
Kpaxmasa, [IeJUTF0JIO36);
BBIABIIATE TCHETUYCCKYTIO
CBSI3b MEXTy HUIMHU U
MTOATBEPXKIATh €€ HATN4He
YpaBHCHUAMU
COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIU ¢
HCIIOJIb30BaHHEM
CTPYKTYPHBIX (hOpMYII.
OnuceIBaTh COCTaB,
XUMHUYECKOE CTPOCHUE U
IIPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX
3HAYCHUE IS
KHU3HCACATCIBHOCTH
OpTraHH3MOB.
Hcnonp3oBaTh €CTECTBEHHO-
HAay4YHbIC METO/IbI
IIO3HAaHUA — IIPOBCICHUC,
HaOJIIO/ICHUE U OTIMCaHUE
XUMHUYCCKOI'0 OKCIIEpUMEHTA
(;1aboparopHsie U
MIPaKTHYECKUE PaOOTHI).
CrnenoBaTh mpaBuiiaM
Oe3omacHoO paboTHI B
1ab0paTOpuu MpU
WCTIOJTb30BAaHUH XUMHUYECKOM
TIOCYJTbI 1 000PYIOBaHUS, a

https://edsoo.
ru/

http://www.
xumuk.ru/
http://www.
alhimikov.n
et/

https://educo
nt.ru/

https://infour
ok.ru/

CIIOCOOHOCTH CaMOCTOATCIIBHO
HUCIIOJBb30BATh XUMHNYCCKUEC 3HAHUS JIJIs1

peuicHuA np06neM B PCaJIBbHBIX
JKU3HCHHLIX CUTYyalUAX;
HUHTCpECa K IIO3HAHHIO nu

MCCIICIOBATEIbCKON JICSITEIbHOCTH;
TOTOBHOCTH M  CIIOCOOHOCTH K
HENPEPhHIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUI0, K  aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUI 110 XUMHH B
COOTBETCTBUHU c KU3HCHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM Tpya B
pasnu4HbIX chepax
po(heCCUOHAIBHOM NIEATEILHOCTH.

(popmupoBanus KYJbTYPBbI
310POBbSI:

MOHUMAHHUS IICHHOCTEH 370pOBOTO U
0e301acHOro obpaza KU3HH,
HEOOXOUMOCTH OTBETCTBEHHOT'O
OTHOIIEHUS K COOCTBEHHOMY
¢busndeckomy u MICUXUYECKOMY
3II0POBBIO;

COOJIFO/IeHHsT TIpaBWII  0E30IMacHOTO

oOpaiieHusi ¢ BemeCTBAMH B OBITY,
MOBCEJHEBHON U3HU U B TPYAOBOU
eI TEIILHOCTH,
MMOHHUMAaHUSA LIEHHOCTH TIpaBUIT
WHAVBUIYAILHOTO ¥ KOJUIEKTHBHOTO
0e3011acHOTO MOBEICHUSI B CUTYAIIUSX,
YTPOXKAIOMIMX 3[0POBBI0 M KHU3HU
JIIOJIEH;

OCO3HAHUS TIOCJIEICTBUN U HETIPUSITHS
BPEAHBIX TIPUBBIYEK (YIOTpeOIeHUsS
QJIKOTOJI5, HAPKOTUKOB, KyPEHHSI);
JYXOBHO-HPaBCTBEHHOT' 0
BOCHHMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, dTHUECKOTO
IOBEJICHUS,

CIIOCOOHOCTH  OIICHWBATh CHUTYAIlHH,
CBsI3aHHbBIE c XAMHYECKAMU
SIBJICHUSIMH, W IPUHUMATH OCO3HAHHBIC
peleHus, OpUEHTHPYSICh Ha MOPAJTEHO-
HPaBCTBEHHBIC HOPMBI B IICHHOCTH;
TOTOBHOCTH OII€HUBATL CBOE
MOBEJCHUE |
TOBAPUILIEN C MO3UIUNA HPABCTBEHHBIX
A TIPaBOBBIX HOPM H OCO3HAHHE

MOCJIEACTBHI ATHUX ITOCTYIIKOB;

IMOCTYIIKN CBOUX
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KapOOHOBBIX KHCJIOT.
MpbUia KaK COJH BBICIIAX
KapOOHOBBIX KHUCIIOT, UX
Molo11ee ICHCTBHE.
CrnoxxHbIe 3(UPHI KaK

MIPOU3BOIHBIE KAPOOHOBBIX
KHUCIIOT. ['MaApOIn3 CIOXKHBIX
a¢upos. Kupsr. ['maponus
)kupoB. [IpruMeHeHre KUpoB.
Bbuonoruueckas poJib )KUPOB.

3.3 YrueBosl. (3 gaca)

YrneBoabl:cocTaB,Kinaccupu
Karusi yriieBoJ 0B (MOHO-,
JIU- ¥ TIOJMCAaXxapu/Ibl).
I'mroko3a — npocrerunit
MOHOCaxapHJ: 0COOCHHOCTH
CTPOEHUS MOJICKYJIBI,
(uznUeckne U XUMHUYECKHE
CBOIicTBa (B3anMOIEHCTBHE C
ruapokcugom meau(ll),
OKHCJICHUE aMMHUaYHbIM
pacTBOPOM OKCHAA
cepeobpa(l), BoccranoBneHME,
Op0’KEHUETITIOKO3BI),
Haxo>K/I€HUE B PUPOJE,
MIpUMEHEHHUe, OMoJornIecKas
posb. doTocuHTE3.
DpyKTO3a KaK u3oMep
TJIFOKO3BI.

Caxapo3a — TIpeICTaBUTETh
JUCaxapuI0B, THIPOIH3,
HaxO0JICHUE B IIPUPOJE U
MIpUMEHEHHE.

Kpaxman u nemuironosa kak

MIPUPOJTHBIC TTOTUMEDHI.
CrtpoeHue kpaxmana u
LEeJUTI0J103bl. PU3NYECKUE U
XUMHYECKHE CBOWCTBA
Kpaxmana (THApoJn3,
KaueCTBCHHAS PEAKIIHS C
HOJIOM).

Jlabopamopmbie onvimbi:

— rOpeHHe CITUPTOB;

— OKHCIICHHE 3TaHOJIa
okcuzom meau(1l);

— B3aMMO/ICHCTBHE

TaKXe MpaBuiIaM oOpaleHus
C BEI[eCTBaMH B
COOTBETCTBHU C
WHCTPYKUUSMH BBIITOTHEHUS
71a00paTOPHBIX ONBITOB U
MIPaKTHIECKUX PabOT 1O
MOJYYEHHUIO U U3YyUYCHHUIO
OpPTaHMYECKHUX BEILECTB
[IpencraBiasTh pe3yabTaThl
JKCTIepUMEHTa B (hopme
3aIlUCH YpaBHEHUN
COOTBETCTBYIOIINX PEAKLIUI
U JIeNaTh BBIBOJBI HA UX
OCHOBE.

HpOBOI[I/ITI) BBIYUCJICHUA 110
YPaBHEHUIO XUMUYECKOMN
peaxuuu.

CaMocTosTeNbHO
TUTAHUPOBATH U
OCYILECTBIISTH CBOIO
MO3HABATENLHYIO
ACATCIIbBHOCTDL, IPUHUMATh
aKTHBHOE y4acTHE B
TPYNIIOBOY y4eOHOH
NeSITETbHOCTH.
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TJIALEPHUHA C TUAPOKCUIOM
meau(1l);

— OKHCIICHHE alIbJICTHIOB
aMMHaYHBIM PacTBOPOM
okcupa cepedpa(l) u
ruapokcuaoM meau(1l);

— B3aMMO/ICHCTBHE
Kpaxmaja ¢ HOJIOM.

Boluncienns:

— TI0 YPaBHEHUIO

XUMHYECKOHN peakiuu

(Maccel, 00bEMa, KOMMIeCTBa

HCXOIHOTO BEIIECTBA HIIU

MPOAYKTA PEAKIIMU 10

M3BECTHBIM Macce, 00BEMY,

KOJIMYECTBY OJTHOTO U3

HCXOIHBIX BEIIECTB UIH

MIPOAYKTOB PEaKIINN)

IlpakTuyeckas padora Ne 2

CaoiicTBa pacTBOpa
YKCYCHOW KUCJIOTBI.

KoHTponbHasi pa6orta

N2 2 no Teme

« Kucsoponcoaepsxamue

OpraHnmyecKue
COeTHHEHHUS».

Paznen 4. XapakTepru3oBaTb COCTAaB, http://www.h | TTaTpuoTHYECKOT0 BOCTUTAHUSI:
A3oTcoaep:kaiue CTPOCHHUE, TPUMCHCHMC, ij.ru/ LIEHHOCTHOT'O OTHOIIIEHUS K
OpraHuYecKHe COeTHHEHNs bu3nyecKne U XUMUYECKHE HCTOPHIECKOMY " HayqHOMY

(3 uaca)

4.1 AMUHBI. AMHUHOKHUCIIOTEL

benkn.(3 gaca)

Amunbl. MeTunamus u
AQHWJIMH: COCTaB, CTPOEHHE,
(pM3UYeCKUEe U XUMHUYECKUE
CBO¥iCTBa (TOpEHHUE,
B3aHlMOJIEHCTBHE C BOJIOU U
KHUCJIOTaMH).

AMMHOKHCIIOTHI KaK
amQoTepHbIe
OpTraHUYECKUE COCTUHEHUSI.
duznyecKkre U XUMUYECKUE
CBOWCTBa aMUHOKHCIIOT (Ha
MIpUMEpE TIIUIKHA).
buonoruueckoe 3HaueHue
aMUHOKUCTOT. [lenTuasl.

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
coenuHenusd. [lepsuunas,

CBOMCTBA, Ba)KHEHIIINE
CIIOCOOBI MOTy4eHUs
TUTMTUYHBIX MTPEICTABUTEIICH
a30TCOAEpIKAIIUX
COeTMHECHUM (TIUIINHA U
oenkoB). [TosicHSITH Ha
MprMepax 3HaYeHHe OCITKOB
JUTSL OpTaHU3Ma YeIIOBEKa.
Oco3HaBaTh OIMACHOCTh
BO3JICHCTBHS HA JKUBEIC
OpTraHU3MBI OITPEJIEIEHHBIX
OpraHMYECKUX BEIIECTB U
MOSICHSITh Ha TIPUMEPAX
CHOCOObI YMEHBLICHUS U
MPEIOTBPAIICHUS UX
BpPEIHOT'0 BO3/ICUCTBUS Ha
OpTraHH3M YeIIOBEKa.
PackpriBaTh cMbICT
M3y4aeMbIX TOHATUH
(BBISBIIATH BIX
XapaKkTepHbBIC
TIPU3HAKH),

http://fcior.e
du.ru

http://www.
virtulab.net/

index

http://www.s
chool-

collection.ed
u.ru/

https://edsoo0.
ru/

http://www.

xumuk.ru/

http://www.
alhimikov.n

et/

HACJEIUI0 OTEYECTBEHHOW XUMUU;
YBOKEHHUS K MPOLECCY TBOPUECTBA B
00JacTH TEOpUM U NPAKTUYECKOrO
IMPUMCHCHUA XMMUHU, OCO3HAHHA TOTO,
4TO JOCTHIKEHHUS HAYKH €CTh PE3YJIbTaT
JIIATENbHBIX HaOIIOIEHHH,
KpOIIOTIMBBIX OKCIICPUMEHTAJIBHBIX
IIOMCKOB, IOCTOSIHHOI'O TPyJAa YUYEHBIX
" IIPAKTHUKOB,

HWHTEPECAa U MMO3HABATCIILHBIX MOTHUBOB

B TIOJIYICHHH U TTOCIICIYIONIEM aHATN3E

rHpOpMaIIUU 0 MePEIOBBIX
IOCTIDKEHUIX COBPEMEHHOMU
OTE€UYECTBEHHON XUMHHU;
¢opmupoBanus KYJbTYPbI
310POBbSI:

IIOHUMaHUsl LEHHOCTEN 340pOBOr0 H
0e30macHoOro obpaza KU3HH,
HE00XO0IUMOCTH OTBETCTBEHHOT'O
OTHOULICHUS K COOCTBEHHOMY
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Ocriionr

BTOPHYHAS U TPETUIHAS
CTPYKTypa OEJIKOB.
XUMHUUEeCKIe CBOMCTBA
OCIIKOB: THIPOJIH3,
JICHATYpaIlus,
KayeCTBEHHbIE peaKIuU
HabeJIKH.

geMOHchagun:

— JeHaTypanus OeITKOB IPU

yCTaHABIUBATh UX
B3aHMOCBSI3b,
HCIIOJIb30BAaTh
COOTBETCTBYIOIIKE
ITOHSATHS

Ipu ONMCaHUuU
COCTaBa, CTPOCHHUA U

https://educo
nt.ru/

https://infour
ok.ru/

(usnuecKoMy U MICUXHYECKOMY
3I0POBBIO;
COOJIFOJICHUST TIpaBWJI  0E30MacHOTrO

oOpallleHusi ¢ BeIIECTBAMH B OBITY,
MOBCETHEBHON U3HU U B TPYIAOBOMU
JIeSITCIIbHOCTH,
MMOHMMAaHUS

IOCHHOCTHU ImpaBUJI

UHIAUBUAYAJIBHOTO W KOJIJICKTUBHOI'O

MIpEBpalLCHUI 6
HarpeBaHUu; OPTaHHYECKHX €30I1aCHOTO TIOBEICHUS B CUTYyaIHsIX,
- . TPOXKAIOUIUX 3J0POBBI0 M KHU3HHU
[BETHBIE pEaKIIHU COeTHHEHUIA, yrp « 111, J10p
OEJIKOB. JIFOJICH;
Hcnons3oBath .
OCO3HAHUS MOCIEACTBUNA U HETIPUSTHUS
XUMUYECKYIO CUMBOJIUKY 6
BpPEAHBIX TpUBBIYCK (yMOTpeOIeHuUs
JUISL COCTaBIICHUS pea p (ynotp
MOITEKYIAPHBIX H AJIKOTOJIs1, HAPKOTHKOB, KypeHHU);
CTPYKTYPHBIX LLeHHOCTM Hay4HOro NO3HaHuA:
(pa3BépHyTOI,
COKpAIEHHOI) hopMyIt c(hOpPMHPOBAHHOCTH MUPOBO33PCHUS,
OPTraHHYECKHXBEIECTB. COOTBETCTBYIOIIETO COBPEMEHHOMY
OnpeensTh YPOBHIOPA3BUTHSI HAYKH H
OOIIIECTBCHHOM MPAaKTHUKH;
MPUHAJICKHOCTD t P ’
MOHUMAHHUS CTICIIU(UKNA XUMHH KaK
BEII[ECTBK .
HAYKH, OCO3HAHUS €€ PO B
OTIpeIeTICHHOMY KJIAcCy
(hOPMHUPOBAHUY PAIIHOHATEHOTO
10 COCTaBY UCTPOECHUIO,
Hay4YHOI'0 MBIIIJICHUA, CO3JaHUN
HasbIBATL MX [EJIOCTHOTO  TIPEACTABJIECHUS 00
10 CHCTEMATHICCKOH OKPY’KaIOIIIeM MHPE KaK O eIMHCTBE
HOMCHKJIATYPC; NPUPOJIBI U YEJIOBEKA, B IO3HAHUT
NOPUBOIUTH MPUPOAHBIX 3aKOHOMEPHOCTEN 1
TPUBUAJILHBIC PpelleHrH POOJIEM COXPAHEHHs
Ha3BaHUS OTJEIHHBIX [PUPOJIHOTO PABHOBECHS;
IIPEACTABUTENIEH. yOexIEHHOCTH B 0CO00M 3HAUMMOCTH
W CrIonp308aTh XAMHFH JUIS COBPEMEHHOM IINBUIIH3AIIHH:
€CTECTBEHHO-HAYYHBIE B €€T'yMaHUCTUYECKON HAIIPABJIEHHOCTH
METOIbI TTO3HAHHUS — M BXHOH PONH B CO31AHIH HOBOH 0asbl
MarepHaibHOM KyJIbTYPBI, pEIICHUH
HaOIIIONaTh U p YIBTYPBI, pv
r106aIbHBIX TPOBIIEM YCTOHYUBOTO
OTUCHIBATh N
o pa3BUTHUA Y€IIOBEYECTBA — CHIPHECBOU,
JIEMOHCTPALIMOHHBIH . N
SHEPreTHIECKOM, MULIEBOM U
OKCIICPUMCHT. DKOJIOTHYECKOM 0€3011aCHOCTH, B
MOCTOSATCIIBH A3BUTHUU MCIUIIMHBI, OOCCIICYCHUN
CaMOCTOSITEIILHO p , 00
IUIaHUPOBATh U YCIIOBUH yCIIEUIHOI'O TpyJa 1
OCYIIECTBIIATH CBOIO 9KOJIOTHYECKUKOM(OPTHON JKU3HH
I103HABaTEbHYIO Ka)K/I0TO WIeHa 00IIecTBa;
JIeATEIBbHOCTD;
MIPUHUMATEL aKTHBHOE
Y4acTHE B IPyILIIOBOX
yueOHO
JlesiTEJIbHOCTH.
Pa3znen 5. Brnagets nzydaeMbivu http://Wwww.h | 3K010rH4ecKOro BOCIIMTAHHUS:
BbICOKOMOJIEKYISIPHbIE XUMUYECKUMU TTOHATHSIMU: ij.ru/ IIOHMMaHUs TJI0GAIEHOTO XapaKTepa

coequHeHus. (2 yaca)

PaCKpbIBaTh CMBICIT
HU3y4acMbIX MIOHATUN B

http://fcior.e

JKOJIOTUYECKUX  TIPOOIIEeM,
9KOHOMHYECKHUX MPOIIECCOB Ha

BJIMSHUS
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5.1 IInacrmaccel. Kayuyku.

BosokHa. (2 yaca)
OCHOBHBIe IIOHATHUSI XUMUHN

BBICOKOMOIIEKYJISIPHBIX
COEJIMHEHUI: MOHOMED,
MOJIMMEp, CTPYKTypHOE
3BEHO, CTCTICHb
MTOJIMMEPHU3AIIHN, CPEITHSIS
MOJIEKYJIsIpHasi Macca.
OCHOBHBIE METOBI CHHTE32
BBICOKOMOIIEKYJIIPHBIX
COETMHEHU —
MOJIMMEPH3aLUS 1
TTOJTMKOHICHCAITHSL.

IImacTMaccs! (TTOJMATHIICH,
TTOJIUITPOIIUJICH,
MMOJIMBUHUIIXJIOPHU,
TTOJTUCTHPOIT).
HarypanpHsblii u
CHUHTETUYECKHE KaydyKH
(OyTamueHOBEHIH,
XJIOPONIPEHOBBIN U
W30MPEHOBHIN). BonokHa:
HaTypallbHbIE (XJIOTIOK,
IepCTh, MENK),
HCKYCCTBEHHbIE (alleTaTHOe
BOJIOKHO, BUCKO032),
CUHTETHYECKHe (KarpoH U
JIaBCaH).

JdemMoHcTpanum:

— O3HaKOMJ1eHne C

obpasuamu NpUpOAHbLIX U

NCKYCCTBEHHbIX BOJIOKOH,

NIacTMacc, KayyyKos.

MPUMEHSATh 3TH TIOHATHUS TIPU
OIMCAHUH COCTaBa
CTpOCHHUS
BBICOKOMOJIEKYJISIPHBIX
OpPTaHMYECKUX BEIICCTB, IS
0OBSICHEHHS OTJCIHHBIX
(haKTOB W SBIICHUH.
Hcnonb30BaTh XUMUYECKYIO

CUMBOJIUKY TSI COCTaBIICHHS
CTPYKTYPHBIX (popMyI
BELIECTB U ypaBHEHUI
peakuuii moMuMepHU3aIie 1
TTOJIMKOHICHCAITUHT

du.ru

virtulab.net/
index

http://www.s
chool-

collection.ed
u.ru/

https://edsoo.
ru/

http://www.
xumuk.ru/
http://www.
alhimikov.n
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https://educo
nt.ru/

https://infour
ok.ru/

COCTOSIHME MPUPOTHON U COIHMAIBHON

Cpenpl;
OCO3HaHUS HEOOXOAMMOCTH
HUCIIOIB30BAHUSL JTOCTHXKEHUM XUMUH
JUISE peLIeHus BOIIPOCOB
paLMOHAIBHOTO
MPUPOAOTNOJIb30BAHHS;

aKTUBHOTO  HENpUATHS  JEHUCTBUH,
MPUHOCAIINX  BpEl  OKpYXKaroLEeH
MPUPOAHOUN cpexne, YMEHHUS
MIPOTHO3HPOBATh  HEOIArONPUSATHBIC
3KOJIOTUYECKUE MOCJICACTBUS
NIpeANPUHUMAEMBIX JIEUCTBUI u

NpeIoTBpaIaTh UX;

SEN LV Pa3BUTOTO
9KOJIOTHYECKOI0 MBILIICHHS,
9KOJIOTHUECKONH  KyJbTYpPbI,  OIbITA
JeSITebHOCTH 9KOJIOTMYECKON
HaNpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS UMH B

[I03HABATENIbHOM, KOMMYHHUKAaTUBHOH U
COLMANIbHOMN MPaKTHKE, CIIOCOOHOCTH U
YMEHHUSI  aKTUBHO  IPOTHBOCTOSTH
naeoaoruu xemohoouu;
€HHOCTH HAYYHOI'0 MIO3HAHUSI:
c(OpMHPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHA HayK{ u
00IIECTBEHHON NPaKTHKH;

NOHUMAHUS CEUUPUKH XUMUHU
KaKk HayKd, OCO3HaHUSI €€ poiu B
(hopMHUpOBaHUH panroHaIbHOTO
HAay4HOTO  MBIIUICHUS,  CO3/aHUH
LIEJIOCTHOTO MIPECTABICHUS 00
OKPY)KaIOIllEM MHUpE KaK O €IUHCTBE

TPUPOILI M HYEJOBEKa, B TIIO3HAHWUH
MPUPOIHBIX ~ 3aKOHOMEPHOCTEH |
peleHun mpooaemM COXpaHEHU

MPUPOJHOTO PAaBHOBECHUS;
yOex)AEHHOCTH B 0CO00# 3HAYMMOCTH
JUIS
LMBUJIM3ALMU: B €€ T'yMaHUCTHUYECKOMN

XUMHUU COBpPEMEHHOMU
HaIpaBJICHHOCTU U Ba)KHOU pojin B
CO3/IaHMW HOBOHM 0a3pl MaTepHalbHOM
KYJIBTYPBHI,
pooieM

permeHnn  TI00aTbHBIX

YCTOWYMBOTO  Pa3BUTHUSA
CBIPHEBOM,

MUALIEBOI u
0€30I1aCHOCTH, B

pPa3BUTHH MEIUITUHBEI, OOCCICUCHHUH

YeJI0BeYeCcTBa -
SHEPreTUYECKOM,
9KOJIOTHYECKOU
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YCIAOBHUH  YCHEHMIHOTO  Tpyaa W
9KOJIOTHYECKH KOM(MOPTHOH  KU3HH
Ka)KI0TO 4ieHa 00IIIeCTRa;

TPY/I0BOT0 BOCIIMTAHMA:
KOMMYHHKATHBHOW KOMIICTEHTHOCTH B
y4eOHO-UCCIIeIOBATENbCKOM

eI TEILHOCTH, 00IIIECTBEHHO
MOJIE3HOM, TBOPYCCKOM U APYTHUX BHIAX
JCSITEIIbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YyYacTHE B
peleHuH MPAKTHYECKUX 3a1a4
COLIMAJbHON  HaNpaBiIeHHOCTH (B
paMKax CBOETO Kiacca, IIKOJIBI);
UHTEpeca K MPaKTUISCKOMY M3YUIECHHUIO
npo)ecCuil pa3IMYHOrO Poja, B TOM
guciae Ha  OCHOBE  IPHUMEHEHWUS
MPEIMETHBIX 3HAHUH MO XHUMUH;
YBOKEHHUS K TPYLy, JIOIAM Tpylda H
pe3yabTaTaM TPYIOBOM NEsATeIbHOCTH;

Oo6mas xumus 11 kiaace (1 yac B HeeT10)

Copnep:xaHue Kypca

Buasi y4yeOHoI

ACATCJIbHOCTH

Iu¢posbie
o0pa3zoBaTesbHbI

€ pecypcbl

LlesieBble OpMEHTHPBI BOCIIMTAHUSA

Pasnen 1. Teoperudeckue
OCHOBBI xummuu. (13
4acoB)
1.1 CrpoeHue aTOMOB.
Ilepuoanueckuii 3aK0H U
Ilepnoandeckas cucteMa
XUMHUYECKHUX DJIEMEHTOB JI.
. Meunneneena (3 4)
XAMHAYECKUH 3IIEMEHT.
Atowm. Sapo aToma,
M30TOITBL. DIEKTPOHHAs
000J104Ka.
OHepreTUYecKrue ypoBHH,
TTOAYPOBHHU. ATOMHEIE
opburanu, s-, p-, d-
sneMeHTEl. OCOOEHHOCTH
pacrpeneneHus
3JIEKTPOHOB IO
opOHTaNIsM B aTOMax
AJIEMEHTOB TTEPBHIX
YETBIPEX MEPUOMOB.
OnexTpoHHas
KOH(UTYpanus aTOMOB.
Ilepuonuueckuii 3aK0H 1
Ilepuoauueckas cuctema
XHMHYECKUX dIeMeHTOB [I.
N. Menneneea. CBs3b

PackpbIBaTh cMBICT
M3y4aeMbIX MOHATHH
(BBISIBIIATD UX
XapaKkTepHble TPU3HAKK),
YCTaHaBJIMBATbh UX
B3aMMOCBS3b.
PackpeiBaTh cMbICI
nepuoauyecKoro 3akoxa /.
. MeunneneeBa u
JIEMOHCTPHUPOBATD €r0
CHCTEMaTHU3HPYIOILYIO,
OOBSICHUTENBHYIO U
MPOTHOCTHYECKYTO
GbyHKIHN.
XapakTepu3oBaTh
3IEKTPOHHOE CTPOEHHUE
aTOMOB XUMHUYECKHIX
snemMeHToB 1—4
MEPUO/IOB, UCTIONB3YS
MOHATHS «S-, P-, d-
3IIEKTPOHHBIE OPOUTAIINY,
«3HEPreTHYECcKre
YPOBHUY.

OOBsCHATH

3aKOHOMCPHOCTH  HU3MCHC-
HHUSI CBOMCTB XHMHYECKHX

3JICMCHTOB n ux

http://www.hij.ru/

http://fcior.edu.r
u

http://www.virtu
lab.net/index

http://www.schoo
I-
collection.edu.ru/

https://edsoo.ru/

http://www.xum

uk.ru/

http://www.alhi
mikov.net/

https://educont.ru/

MATPUOTHYECKOTO BOCIIUTAHUS
[EHHOCTHOTO OTHOIICHUS K
HUCTOPUICCKOMY u HAYYHOMY
HACJIE/IUIO OTCUECTBEHHON XUMUMU;
YBaKEHHS K TPOLECCY TBOPUYESCTBA B
00 TacTH TEOpPUU W MPAKTHYECKOTO
MPUMEHEHUS OCO3HAHHUS
TOrO, YTO JOCTHXKCHHS HAYKH €CTh
pe3yIbTaT ATUTEIBHBIX HAOIOICHUH,
KPOIOT/IMBBIX  JKCIEPUMEHTATBHBIX
MOCTOSTHHOTO ~ Tpy/a
YYEHBIX U MPAKTUKOB;

HHTEpeca " MO3HABATEIbHBIX
MOTHBOB B MOJTy4YEeHU U u
MOCIIEAYIONIEM aHau3e HHPOPMAITUU
0 MEPEAOBBIX JIOCTHYKECHUSIX
COBpPEMEHHOU OTE4YEeCTBEHHOU
XUMUU;

XHAMUH,

IIOUCKOB,

HEHHOCTH HAYYHOTO MO3HAHUS:
c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
YPOBHIO
OOIIIECTBEHHOM MPaKTHKU;

MOHUMAaHUs CIICNU(PHUKA XUMHH KaK
HayKd, OCO3HaHMsI €€ poiu B

COBPEMEHHOMY

Pa3BUTUA HayKHn u
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MEPUOANYECKOTO 3aKOHA U

[Tepuoanueckoil cuctemMsl

XUMUYECKHX 1eMEeHTOB /1.

. Menpneneesa

C COBPEMEHHOU TEOpUeH

CTPOEHUSI aTOMOB.

3aKOHOMEPHOCTH

WU3MEHEHUs CBONCTB

XUMHUYECKHX 3JIEMEHTOB

1 00pa3yeMbIX IMH

MIPOCTBIX U CIOKHBIX

BEIIECTB [0 rpynnaM U

HEepUOJAM.

3HaueHHUE EPUOJUIECKOTO
3aKOHA B pa3BUTHHU
HaYKH.

[JdeMoHcTpaumu:

Bunpr Tabmmig

«Ilepnoauueckas cucrema

XUMUYECKHX JIeMeHTOB /1.

N. Menneneesa»

COCIUHCHUH 11O nepuoaamM u

rpynnaM Ilepuoanyeckoit
CHUCTEMBI XUMHYECKUX
3JICMEHTOB . n.
Mengeneena

https://infourok.ru

/

(dhopMupoBaHUU PaIMOHAIBHOTO
HAyYHOTO  MBINUICHUS, CO3JaHUU
LEJIOCTHOTO  TMpeAcTaBieHus 00
OKpYKaroIllleM MHpPE Kak O CIIUHCTBE
MPUPOJIBI U YEJIOBEKAa, B TO3HAHUH
MPUPOJIHBIX  3aKOHOMEPHOCTEH U
penieHnu  mpoOJeM  COXPaHCHUs
MPUPOJTHOTO PABHOBECHS;

yOXKIAEHHOCTH B 0CO00H 3HAYMMOCTH
XUMHHU JUTST COBpEMEHHOMN
[ABUJIN3AIUH: B eé
T'YMaHUCTHYECKOW HAIPaBICHHOCTH
W BOXHOW POJIM B CO3JIaHMM HOBOM
0a3bl KYJBTYPBHI,
peteHnn npobiem

MaTepUaILHON
rJ100aIbHBIX
YCTOMUYUBOIO pa3BUTHS YEIOBEUECTBA
—  CBIPbEBOH, SHEPreTUUECKO,
MULIEBOI u 3KOJIOTMYECKOU
Oe3omacHOCTH, B pa3BUTHH
MEIULHHBI, O0ECIeUYeHUH YCIOBHUH
YCIIEIIHOTO Tpyda W SKOJOTHMYECKH
KOM(OPTHOH KHU3HH KKIOI0 WICHA
00I111eCTBa;

rPa’KAAHCKOI0 BOCIIUTAHUS
OCO3HAaHMSI OOYYaIOIIMMHUCS CBOUX

KOHCTUTYLIMOHHBIX npas u
00513aHHOCTEH, YBaXKECHUS K 3aKOHY U
MPaBOMOPSIKY;

NOPEACTABICHUSI O  COLMAIbHBIX

HOpMax 1 NpaBujiaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBCE,

TOTOBHOCTHU K COBMECTHOH
TBOp‘leCKOfI JACATCIIBHOCTHU npu
CO3JaHnn y‘IGGHLIX IIPOCKTOB,
peiCHun y‘-Ie6HI>IX u

IIO3HABATCIIBHBIX 3a/1a4, BBIIIOJITHCHUHN
XUMHUYCCKUX BKCHepI/IMeHTOB;
CHOCOOHOCTH MOHAMAThH H
HpI/IHI/IMaTB MOTHBBI, HaMepeHI/ISI,
JIOTUKY M apryMEHTBl APYTUX IpU
aHaJIM3€ Pa3JINYHBIX BUIOB Y4eOHOM
JIeSITEIbHOCTH

1.2 CtpoeHue BEIIECTBA.
MHoroo6pasue Bemects (4
u)

CrtpoeHue BemecTna.
XuMHuYecKas CBsi3b. BHabI
XUMHYECKOH CBSI3U
(xoBajeHTHAs
HETOJISIPHAS U TIOJISIpHAs,
HMOHHAs, MCTAJTTHYCCKA).

PackpriBaTh cMbICT
M3y4YaeMbIX OHITUN
(BBIIENATD WX
XapaKTepHbBIE MPU3HAKN) H
NPUMEHSTh 3TH MOHATHUS
NpY OMTUCAaHUM COCTaBa U
CTPOEHUSI BELIECTB, IS
00BSICHEHHS OTJEIBHBIX
(haKTOB U SIBICHHUH.

http://www.hij.ru/

http://fcior.edu.r
u

http://www.virtu
lab.net/index

LHEHHOCTH HAYYHOI'0 NIO3HAHMS:
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH:
MIOHUMAaHUSA  CYLUIHOCTH  METOJIOB
[IO3HAHU, HCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS
JUTS aHaJi3a U OOBSICHEHHMS SIBICHUH
OKpPY’KaIOILEro MHpa u
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MexaHu3MbI 00pa3oBaHUSL
KOBAJICHTHOM
XUMHAYECKOU CBSI3H
(0OMeHHBII 1 JOHOPHO-
aKIENTOPHBIH).
Bonopoanas cBsi3b.
BanentaoCTb.
DIEeKTPOOTPUIIATEILHOCT
b. CTeneHb OKHUCIICHUS.
WoHEbI: KaTHOHBI U
AHHOHBI.

BemiectBa MonekyIsIpHOTO
Y HEMOJIEKYJISIPHOTO
CTPOCHHUSA. 3aKOH
IIOCTOSIHCTBA COCTaBa
BemecTBa. THITBI
KPUCTAJUIMYECKHUX
pPELIETOK U CBOMCTBA
BCIIECTB.

IlonsATHE O MUCTIEPCHBIX
cuctemax. MctuHHbIE U
KOJUIOUHBIE PACTBOPHI.
MaccoBas 10J1s BemecTBa
B pacTBOpE.

Knaccudukarus

HEOPTraHUYECKUX

COEIMHEHUH.

Howmenkiarypa

HEOPTaHUYECKUX BEIIECCTB.

I'enernueckas cBSI3b

HEOPTraHUYECKUX BEILECTB,

MPUHAIEKAIITIX

K pa3lInYHbIM KJIaccaM

Onpeaenatb BUIbI
XUMHYECKON CBI3U
(KOBaJICHTHOM, HOHHOM,
METAJTUYECKOM,
BOJIOPOJHON) B
COEJIMHEHUSIX; TUIT
KPUCTAJNIMYECKOM
pEeETKH KOHKPETHOTO
BEIIlECTRA.

OrnpeaenaTs BaICHTHOCTh U
CTCTICHb OKHCIICHUS
XHMHYECKHUX 3JICMEHTOB

B COCAMHEHUSIX PA3IUYHOIO
cocTaBa.

[IpoBOIUTH BEIYHCICHUS C
HCTIOJIb30BAHUEM TIOHATHUS
«MaccoBas J10J1s BellecTBa
B pacTBOpE

http://www.schoo
I-
collection.edu.ru/

https://edsoo.ru/

http://www.xum

uk.ru/

http://www.alhi
mikov.net/

https://educont.ru/

https://infourok.ru
/

MPOUCXOISIINX B HEM H3MEHEHMW,
yMeHHSI ~ JienaTh ~ 0OOCHOBaHHBIC
3aKJIFOUEHUS] Ha OCHOBE HAayYHBIX
(akTOB M MMCKOINUXCS JaHHBIX C

LETBI0 TONYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSATEIHHO

HCTIONb30BaTh XUMHUYECKUE 3HAHUS
JUIS pelieHusT mpo0iIeM B PEanbHBIX
JKU3HEHHBIX CUTYAIHSX;

HHTEpeca K MO3HAHHIO u
UCCJICZIOBATEILCKOMN ICSITEIbHOCTH;
TOTOBHOCTH U  CIIOCOOHOCTH K
HENPEPHIBHOMY  00pa3oBaHHIO U
caMo00pa3oBaHUIO, K aKTUBHOMY

IMMOJIY4YCHUIO HOBBIX 3HAHUM 10 XUMHH

B COOTBETCTBUH C >KH3HCHHBIMH
MOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTAM TpyJa B
Pa3IMYHBIX cthepax

pohecCHOHATBHOMN EeATEIbHOCTH.
TPYAOBOT0 BOCIIUTAHMA:
KOMMYHHKAaTHBHOW KOMITETEHTHOCTH
B y4e0HO-UCCIIeI0BaTENhCKON
JIeSATEIIbHOCTH, 00IIIeCTBEHHO
MOJIE3HOM, TBOPUYECKOM U JAPYrUx
BUJIaX AESTEIHHOCTH;

YCTaHOBKH Ha aKTUBHOE ydYacTHE B
pEelIeHn:  TPaKTUYEeCKHX  3a7ad
COIMAJbHOW  HAINpPaBJIEHHOCTH (B
paMKax CBOETO KJIacca, IIKOIIb);
WHTepeca K MIPAKTHYECKOMY
M3YYEHUIO0 TIpodeccuii pa3IudHOTO
polla, B TOM 4YHCIIE Ha OCHOBE
NPUMEHEHUS IPEIMETHBIX 3HAHUH 1O
XUMHH;

YBOXEHHA K TPYyLy, JIOASIM Tpyaa U
pe3yJbTaram TPYJIOBOM
JIeSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
WHJIUBUIYaJIbHOU
oOpa3zoBanus, Oyayiel mpodeccuu u
peanuzanuu COOCTBEHHBIX

TPaeKTOpHUHU

KHN3HCHHBIX IIJIaHOB C y‘IéTOM

JIMYHOCTHBIX HUHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U
MOTpeOHOCTEH
o01mecTBa;(popMHPOBAHUSA

KYJbTYpPBI 310POBbSI:
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MMOHUMAaHHUS LICHHOCTEH 3J0pOBOIo 1

0e30macHoro obpasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY
Gu3uyeckoMy M IICHXHYECKOMY
3710pOBBIO;

coONroicHUsT TpaBUi  0E30MacHOTO
oOpallieHust ¢ BelIeCTBaMU B OBITY,
MIOBCEHEBHOM XU3HU U B TPYAOBOMU
JIeATeILHOCTH;

MOHMMAaHUSl  I[CHHOCTH  TMPaBUII
WHMBUIyaJILHOTO ¥ KOJUICKTUBHOTO
0e30macHOro
CUTYaIUsIX, YIPOXKAIOUIUX 310POBBIO
U KU3HU JTI0JICH;

OBEACHUSA B

OCO3HAHUA MIOCJIEICTBUI u
HETPUATHS ~ BPEAHBIX  NPHUBBIUEK
(ymotpebneHus AJKOTOJIA,

HapPKOTHUKOB, KyPEHHS);

1.3 XvuMuveckne peakiuu
(6_9acoB)

XuMHU4uecKasi peakiusl.
Knaccuduxarms
XUMUYECKUX PEAKIU B
HEOPTaHUYECKOW 1
OpPTaHUYECKOW XVMHHU.
3aKoH COXpaHEHHS MacChl
BEIIECTB; 3aKOH
COXpaHEHUsS U
MIpeBpaIIeHAs YHEPTHH
MPU XUMHUYECKUX
peakmusx.

CkopocTh peaknuy, eé
3aBHCHUMOCTH OT
Pa3NNYHBIX (AaKTOPOB.
OOpaTumble peakiuu.
XUMHUYECKOE PABHOBECHE.
@aKTOophbI, BIUAIONIUE Ha
COCTOSIHME XUMHUYECKOTO
paBHoBecus. [lpuHiun
Jlelllaremnse.

OnekTponuTrdecKas
nucconuanys. CUIpHbIE U
cJ1a0ble AIEKTPOIIUTHI.
Cpena BOJHBIX pacCTBOPOB
BELIECTB: KHCIas,
HeUTpalibHas, 111eJI0YHasl.
[TonsiTHE O BOJOPOAHOM
nokazarene (pH)
pacTBopa. Peakunn
HWOHHOT'O OOMEHa.
I'uaponus opraHuyecKux
Y HEOPTAaHUYECKUX

OOBSCHATH 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOU
peaxuy OT pa3IMYHbIX
(hakTOpOB.

Ornpenenars xapakTep
CMEIIEHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTHU
OT BHEIIHETO BO3ICHCTBUSA
(npuatun JlelllaTense).
CocTaBnaTe ypaBHEHUS
peaknuii pa3IndHbIX
THUIIOB; TTOJTHBIE U
COKpaIllEHHbIE HOHHbIE
YpaBHEHUS peakiuii,
YYUTHIBasI YCIIOBUS, IPU
KOTOPBIX 3TH PEAKIUU HIYT
JI0 KOHIIA.

IlonTBepxnaTh
CYILLIECTBOBAHNE
T€HETUYECKOH CBSI3U
MEXy HEOpPraHHIECKUMHU
BEIIECTBAMH C TIOMOIIBIO
ypaBHEHUH
COOTBETCTBYIOIIIX
XUMUYECKUX PEaKIuil.
IIpoBoauTh, HAOMFOAATE U
OTNHUCHIBATh XUMUYECKAN
9KCIEPUMEHT: 10
OTIpEICTICHHUIO CPEIbI
BOJIHBIX PacTBOPOB
BEILECTB, BHISIBICHUIO

YCJIOBUM NMPOTEKaHUS
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HEeHHOCTH HAYYHOT0 MO3HAHUS
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH:
NOHMMaHMS  CYHOIHOCTH  METOJOB
MIO3HAHUS, UCTIOJNIb3YEMbIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCIIOJNIb30BaTh IOJy4aeMble 3HAHHS
JUISL aHAJI3a U OOBSICHEHHUS SIBJICHUM

OKPYKAaroIIero Mupa 5
MPOUCXOAAINX B HEM W3MEHEHUH,
yMeHHsT ~ Jenath ~ 0OOCHOBaHHBIE

3aKJIFOUCHUA Ha OCHOBC HAYYHBIX
(l)aKTOB n HUMCIOIIMUXCA OAaHHBIX C

OCJIBIO MOJIydYCHUs1  JOCTOBCPHBIX
BBIBOJIOB;
CIIOCOOHOCTHU CaMOCTOATCIIBHO

HCTONIb30BaTh XUMHUYECKUE 3HAHUS
JUIS pelieHusT Tpo0ieM B PeanbHBIX
JKU3HCHHBIX CUTYAIHSX;
HHTEpeca K MO3HAHHIO u
HCCIIeIOBATEIILCKOMN JIESITEIbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K
HEMIPEPBIBHOMY  00pa3oBaHUIO |
€caMoo0Opa3oBaHUIO, K aKTUBHOMY
TMMOJIY4YCHUIO HOBBIX 3HAHUHU 110 XUMUH
B COOTBCTCTBHUU C JKHU3HCHHBIMU
MOTPEOHOCTIMU;
WHTEpeca K OCOOCHHOCTSAM Tpyla B
Pa3IMYHBIX chepax
MpodeCCHOHANBHON AEATETLHOCTH.
AYXOBHO-HPABCTBEHHOT 0

BOCIIUTAHUA:
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BEILIECTB.
OKHUCIUTEIHLHO-

BOCCTaHOBHUTEIHHBIE
peakuuu. [TonsTre 00
3IEKTPOIIN3E PACIIIIABOB U
pacTBOpPOB COJIEH.
TIpumeneHue 3neKTpoau3a.

JdemoncTpanun:

— MOJIeTH
KPUCTAJUIMYECKHUX
PELETOK;

— pas3ioXeHue NepoKcuaa
BOJOPOJA B MPUCYTCTBUU
KaTaiudsaropa.

Jlabopamopuvie pabomoi:

— IPOBEJICHUE PEAKLUI
HOHHOI'0 OOMeHa;

— OmpezieTieHne Cpeabl
pPacTBOPOB BEIIECCTB C
[IOMOLLBIO
YHUBEPCAIBHOTO
MHIUKATOPA.

Ipakmuueckasn paboma
Nel

Bumsinue pa3inyHbIxX
(hakTOpOB HA CKOPOCTh
XUMUYECKON peaKLyH.

Boruuciienus:

— pacueTsl ¢
KCIIOJIb30BAaHUEM
MIOHSTHUS «MacCOBas N0JIA
pacTBOPEHHOTO
BEIIECTBAY;

— pacy€Tel o

YPABHEHUSAM XUMHUYECKUX
peakuuii, B TOM 4UCIIe
TEPMOXUMUYECKHE
pacuérsl

KonTpoabhas padora Nel
no teme «TeopeTuueckue
OCHOBBI XUMHUUW».

peaxiuii HOHHOTO OOMeHa,
U3YUYCHHUIO BIUSHUS
pasITUYIHBIX (aKTOPOB HA
CKOPOCTb peaKITuil.

HPAaBCTBCHHOT'O
OTHUYCCKOI'O ITOBCACHMU,
CIIOCOOHOCTHU OIICHUBATL CUTYyalUH,

CO3HAHMI,

CBSI3aHHBIC c XUMHYCCKUMU
SIBIICHUSIMHU, u MPUHUMATh
OCO3HAHHBIE peleHus,
OPUEHTHUPYSIChH Ha MOpajbHO-
HPaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE
MOBEICHUE H TIOCTYNIKM CBOMX
TOBapHUILEHN c HO3ULIUH

HPABCTBCHHLIX W IMPABOBBIX HOPM M

OCO3HAaHHE MMOCJICCTBHI ITUX
MTOCTYIIKOB;

NMATPUOTUYECKOT0 BOCIIMTAHMSA:
LIEHHOCTHOT'O OTHOIIICHHS K
HUCTOPUYECKOMY Hu HAyYHOMY
HACJIEIUI0 0TEYECTBEHHON XMMUH;
YBOXEHUS K TIPOIECCY TBOPYECTBA B
obnmacTu TeOpHH M MPAKTHYECKOTO
MPUMEHEHUS  XUMHH, OCO3HAHHS
TOTO, YTO JOCTIKEHHSI HAyKH €CTh
pe3ynbTaT JTUTENHHBIX HAOTIOACHHN,
KpPOTIOTJIMBBIX  3KCHEPUMEHTATBHBIX
ITIOMCKOB, IIOCTOSIHHOI'O Tpyaa
YYEHBIX U MPAKTUKOB;

WHTepeca H MMO3HAaBaTEIbHBIX
MOTHBOB B MOJTyYeHU N u
MOCIIeAYIOIeM aHau3e HHPOPMAITUU
0 TIePEIOBBIX JIOCTHXKEHUSX
COBpPEMEHHOU OTEYECTBEHHOM

XHUMMH;

Paznen 2.

Heopranuyeckasi XuMus

(17 yacoB)

2.1 Merasuis! (6 yacoB)

Mertamnsl. [lonoxenne
METaJIOB B
[lepuoanueckoii cucteme
XUMUYCCKUX JIEMEHTOB
. U. Menneneena.
OcobeHHOCTH CTPOCHUS

PackpriBath cMBICT
M3y4aeMbIX MOHATUN
(BBLIETIATH UX XapaKTEepPHBIC
MIPU3HAKHU) U IPUMEHSTh
9TH TIOHSTHS TIPU OTTUCAHUH
COCTaBa U CTPOEHHUS
BEIIECTB, 1 O0BICHEHHS
OTJICNBHEIX (PaKTOB

Y ABJICHUH.

O0BACHATH o0mue

http://www.schoo
I-
collection.edu.ru/

https://edsoo.ru/

http://www.xum

uk.ru/

LHEHHOCTH HAYYHOT'0 NO3HAHUSL:
€CTEeCTBEHHO-HAYYHOU TPaMOTHOCTH:
MOHUMAHUSl  CYUIHOCTH  METOJIOB
MO3HAHUA, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIH30BaTh TIOMyYaeMble 3HAHUS
JUTSL aHaJIu3a ¥ OOBSCHEHUS SBICHUI
OKPY’KaroIIero MHpa "
MPOUCXOSIINX B HEM H3MEHEHHI,
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AJNIEKTPOHHBIX 000JI0UEK
aTOMOB METaJLJIOB.
O6mme pusngeckue
CBOICTBa METAJLIOB.
CruiaBbl METAJLIOB.
ONEKTPOXUMHUSCKHH PSI
HanpspKEHUH METaJIIOB.
XUMHYECKUE CBOKCTBA
BOKHEHININX METAJLJIOB
(HaTpwuii, KamuH,
KaJbIUi,Marauu,
QTIOMUHHH, [IHHK, XPOM,
JKeJe30, MeIlb) U X

COCTUHCHMH.
OO0mue CII0COOBI
MOy deHUS METAJIIO0B.
Meramnyprus.  Kopposus
METAJITIOB. Croco0s1

3aIUTBl  OT  KOPPO3HUH.

IIpuMeHeHne MeTamioB B

OBITY M TEXHHKE.

JdemMoHcTpanum:

— Koyutekuus «MeTtanssl 1
CIIaBBD».

Jlabopamopnvie onvimul:

— B3aUMOJICHCTBHE
THJIPOKCHUIA aJIFOMHUHUS C
pacTBopamMH KHCIIOT U
IIeI0YCH;

— KayeCTBEHHbIE pEaKIHUU

Ha KaTHOHBI METAJIJIOB.

Berunciienus:

— pac4EThI MacChl
BEIIeCTBa WM 00bEMa
ra30B 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Wi 00bEMy
OJTHOTO M3 YYaCTBYIOIINX
B PEaKIIUH BEIIECTB;
pacuétbl Macchl (00bEMa,
KOJINYECTBA BELIECTBA)
MPOJYKTOB PEaKI1H, €CITH
OJTHO U3 BEUIECTB UMEET

MPUMECH;
— pacu€Thl Macchbl
(0Obéma, KOJIMYECTBA
BEIIICCTRA) MPOIyKTa

peakmuu, eCId OIHO W3
BEIIECTB JAaHO B BHUJC
pactBopa C omnpeaenéHHON
MaccoBOM Jonei
pacTBOPEHHOTO BEIIECTBA.
Ipaxkmuueckas paboma
No2

Pemenue

3aKOHOMEPHOCTH

B U3MEHECHHU CBOIICTB
3J1eMeHTOB — MeTaJVIOB H
HX COeJIMHEHUil ¢ y4éToMm
CTPOEHMSI WX aTOMOB H
N0JI0KeH Ul B
Ilepuonuyeckoii cucreme
XMMHMYECKHX 3JIeMeHTOB
. U. Menpgeneena.
XapakTepu3oBaThb
(omuceIBaTh) obuIMe
XUMHUYECKHE CBOMCTBA
METAaJUIOB, UX BaKHEHIINX
COCIMHEHHH, TIOATBEPKAas
3TO ONMMCAaHUE PUMEPAMHU
ypaBHEHUI
COOTBETCTBYIOIIUX
XHMHMYECKUX PEaKIUil;
MPUMEHEHUE METAJIOB B
Pa3IMYHBIX O0NIACTSIX, &
TaK)Ke MCIOJIb30BaHUE UX
JUTSL CO3TIaHMS
COBPEMEHHBIX MaTepHaIoOB
Y TEXHOJIOTUH.

PackpeiBaTh CyIIHOCTB
OKHCIIUTEIBHO-
BOCCTaHOBHUTEJBHBIX
peakuuii ocpeCTBOM
COCTaBJICHHSI AJIEKTPOHHOTO
OanaHca 3TUX peaKLHi.
IIpoBOAUTE peaku,
MOITBEpIKAAIOIINe
XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEILIECTB;
pacrto3HaBaTh OMBITHBIM
IIyTEM MOHBI METAJLJIOB,
NPUCYTCTBYIOIINE

B BOJIHBIX PAacTBOpax.
HabnronaTe ¥ ONUCHIBATH
JIEMOHCTPALIMOHHBIE
OTIBITHI; IPOBOJIUTH U
OTIMCHIBAaTh XUMHYECKUN
9KCIEPUMEHT
(;tabopaTtopHsie U
NpaKkTUYECKUe paboThI).
IIpencraBisaTh pe3ynbTaThl
XUMHYECKOTO
JKCIIEpHMEHTa B popme
3alMCH YpaBHEHUH
COOTBETCTBYIOLINX
peaxkuuii ¥ AenaTh BbIBOBI
Ha UX OCHOBE.

CrnenoBaTh npaBuiIaM
MOJIb30BAaHUS XUMUYECKON
MTOCYJION ¥ J1TaO0paTOPHBIM

http://www.alhi
mikov.net/

https://educont.ru/

https://infourok.ru

YMEHHST ~ Jenath  00OCHOBaHHBIC
3aKJIIOUYCHUS] HAa OCHOBE HAYYHBIX
(aKkTOB W WMEIOIIMXCS JaHHBIX C
[ENBI0  MOAYYCHUS  JTOCTOBEPHBIX
BBIBOJIOB,;
CIOCOOHOCTH CaMOCTOSTEIBLHO
HCTIONBb30BaTh XUMHUYECKUE 3HAHUS
JUIS pelieHusT Ipo0iIeM B PEaNbHBIX
JKU3HEHHBIX CUTYAIHSX;

HHTEpeca K MO3HAHHIO u
HCCIIEIOBATEIbCKOM eSITEbHOCTH;
TOTOBHOCTH U  CIIOCOOHOCTH K
HENPEPBIBHOMY  00pa3oBaHHIO U
caMo00pa3oBaHMIO, K aKTUBHOMY
IMMOJTY4YCHUIO HOBBIX 3HAHUH 110 XUMUH
B COOTBECTCTBHUU C JKU3HCHHBIMU

MOTPEOHOCTSIMH;
UHTEpeca K OCOOCHHOCTAM TpyJa B
Pa3IMYHBIX cthepax

po(heCCHOHATIBHOMN JIeATEIbHOCTH.
TPY0BOTr0 BOCIIUTAHMS:
KOMMYHHKAaTUBHOH KOMITETEHTHOCTH
B yueOHO-UCCIIeI0BATEIbCKON
JIeITeIILHOCTH, 00IIECTBEHHO
MOJIE3HOM, TBOPUECKOW U APYTrHX
BUJIaX JICSATEIEHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B
peUIeHNH  MpPaKTHYECKUX  3aaad
COI[MAJIBHOW  HAaIlpaBJIEHHOCTH (B
paMKax CBOETO KJiacca, MIKOJIBI);
UHTEepeca K MIPaKTHIECKOMY
U3YYECHHIO TMPOQECcCHil Pa3IMIHOTO
poma, B TOM 4HCIE Ha OCHOBE
NPUMEHEHUS MTPEAMETHBIX 3HaHUI 10
XUMUH;

YBaKEHHUA K TPYAY, JIOIIM Tpyna U

pe3yapTaTam TPYIOBOH
JIeSATEIIEHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
WH/IMBHTy aTbHOU TPaeKTOPHUHU
oOpa3oBanus, OyayIiel mpodeccuu u
peanuzanuu COOCTBEHHBIX

KHN3HCHHBIX IIJTAaHOB C y‘IéTOM
JIMYHOCTHBIX HUHTEPECOB,
CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
nmotpedHoCTEN 00IIeCcTBa;
AYXOBHO-HPABCTBEHHOI0
BOCITUTAHMSA:

HPaBCTBEHHOTO CO3HAHUS,
3TUYECKOTO MTOBE/ICHHS;
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AKCIIEPUMEHTATBHBIX
3aJ1a4 1o TEME
«MeTanibs».

000pyIOBaHUEM.
TIpoBOIUTH BBIYHCICHUS
M0 YpaBHEHUSIM
XUMHAYECKHUX PEAKIINH.
CamocTosTeNnbEHO
TIAHUPOBATh U
OCYILECTBIISATH CBOIO
M03HABATEIBHYIO
JICATEIBHOCTD; IPHHUMATH
AKTHUBHOE YYaCTHE B
IPYMIOBOM Y4eOHOI
JICATETBHOCTH

CIIOCOOHOCTHU OIICHUBATL CUTYyallUH,

CBs3aHHBIC C XUMHUYCCKUMHU
SIBJICHUSIMU, n NpUHUMATH
OCO3HaHHBIC peuicHus,
OPUCHTUPYACH Ha MOpaJIbHO-

HPAaBCTBCHHLIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE
MOBEICHUE H TIOCTYNIKM CBOMX
TOBapHUILEH c HO3ULIUH
HPaBCTBEHHBIX U IPAaBOBBIX HOPM U
OCO3HaHUE MOCJICCTBHI 3TUX
MOCTYIKOB;

2.2 Hemertamisl.

(8 yacoB)

ITonoxxeHnue HEMETAILIOB B
[Tepuonnueckoit cucteme
XUMHMYECKHX DIIEMEHTOB
. . MeHnneneesa u
0COOCHHOCTH CTPOCHHS
aTomMoB. Ou3nyecKne
CBOMCTBAa HEMETAJLIOB.
AJNOTpONHSI HEMETAIIOB
(Ha mpuMepe KUCIopoa,
cepsl, hocdopa u
yriepoja). XuMu4yecKue
CBOMCTBA BaKHEHIIINX
HeMeTaJ1J10B (TaJOTeHOB,
cepsl, a3oTa, hocdopa,
yriepoja u KpeMHUsI) 1
HX COCIMHEHHUI (OKCHIIOB,
KHCJIOPOJICOICPIKAIIINX
KHCJIOT, BOJIOPOIHBIX
COCTHHCHHH).

lNpuMeHeHne

BaXXHENLUNX HEMETASIOB

U NX COeaUHEHNN,

2.3 CBs13b HEOPraHUIECKUX

1 OPraHN4YCCKHX BCIICCTB.

(2 yaca)

Heopranwnueckue u
OpPTaHHYECKUEKUCITOTHI.
Heoprauuueckue u

OPraHU4Ye€CKHUE OCHOBAHUA.
AmdorepHbIe
HEOPraHWYECKHUE U
OPraHUYECKHE COCTUHEHUSL.
I'enetnueckas cBsI3b
HEOPraHUYECKHX U
OPraHUYECKHX BEILIECTB

JleMOHCTpAIlNN:

PackpriBaTth cMbICT
M3y4aeMbIX MOHATUN
(BBIIENATH UX XapaKTEPHBIC
MIPU3HAKHN) U IPUMEHSTH
9TH TOHSITHS IPU OITUCAHUH
COCTaBa M CTPOCHUS
BEIIECTB, 111 0OBSICHEHUS
OTJIENBHBIX ()aKTOB

u aBiaeHui. OOBSICHATH
o0111e 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB
HEMETAaJIOB U UX
COEIMHEHHH ¢ yU4ETOM
CTPOEHHUS UX aTOMOB U
MIOJIOKEHUS B
Ilepuonnueckoil cucreme
XUMUYECKUX 3JIEMEHTOB /I.
. Meunnemneesa.
XapakTepu3oBaTh
(omuceIBaTh) obmIHe
XUMUYECKHE CBOMCTBA
HEMETAJUIOB, UX
BXKHEUIITNX COSTUHEHUH,
MOATBEPKIas 3TO
ONnHCcaHue NpuMepamMu
ypaBHEHUH
COOTBETCTBYIOIIHX
XUMUYECKUX PeaKIuil.
XapaxkTepr3oBaTh BIUIHUE
HEMETAJUIOB U UX
COCIMHEHUM Ha KUBbIC
OpTaHU3MBI; OTICHIBATH
MIPUMEHEHHUE B PA3TMIHBIX
001acTIX MPaKTUIEeCKOH
JIeATEeIbHOCTH YEJIOBEKa.
PackpbiBath CyIIHOCTb
OKHCTUTEIBHO-
BOCCTAHOBUTEIIBHBIX
peaKiuii mocpecTBOM

http://www.hij.ru/

http://fcior.edu.r
u

http://www.virtu
lab.net/index

http://www.schoo
I-
collection.edu.ru/

https://edsoo.ru/

http://www.xum

uk.ru/

http://www.alhi
mikov.net/

https://educont.ru/

https://infourok.ru
/

LEHHOCTH HAYYHOTI'0 IO3HAHUSL:

€CTECTBEHHO-HAYYHOU TPaMOTHOCTH:
MOHUMAaHUSl  CYUIHOCTH  METOJIOB
IMO3HAHMS, HCIIOJIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIONb30BaTh IOJYyYaeMble 3HAHUS
IJIs aHANMKM3a U OOBACHEHUS SBICHUMN
OKPY>KafOIIETro
MPOUCXOASIINX B HEM H3MEHEHMH,

MHupa u

YMEHUS  Jienath  O00OCHOBaHHEIE
3aKIIIOYCHUS] HAa OCHOBE Hay4YHBIX

(baKTOB U HUMCIOHIUXCA JaHHBIX C

[ENBI0  MOJAYYEHUS  JTOCTOBEPHBIX
BBIBO/JIOB;
CIOCOOHOCTH CaMOCTOSTENBHO

HUCIIOJIB30BaTh XHWMHWUYECCKHUE 3HAHUA
JUISL PEUICHUs MPOOJIEM B PealIbHBbIX
JKN3HCHHBIX CUTYyallUAX;
MHTEpeca K MTO3HAHHIO u
UCCIIEIOBATENBCKOM JeSITENbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K
HEMIPEPBIBHOMY  00pa3oBaHUIO |
caMoo0Opa3oBaHUIO, K aKTUBHOMY

TMMOJIY4YCHUIO HOBBIX 3HAHWUM 110 XUMHUH

B COOTBETCTBHM C JKW3HCHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B
Pa3IUYHBIX cthepax

po(heCCHOHAIBHOM IEeATEIIbHOCTH.
rPa’kIaHCKOT0 BOCTIMTAHUSI:
OCO3HAHUS OOYYAIOIIMMUCSI CBOHX
KOHCTUTYIHMOHHBIX
00513aHHOCTEH, YBaXKCHUS K 3aKOHY U
MPABOMOPSIKY;

pas u
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— 00pa3ibl HEMETAIIIOB;

— B3aUMOJICHCTBUE MEMIU C
A30THOM KUCIOTOMU
pa3nu4HON
KOHIICHTPAIUH;

JlabopamopHule onvimbi:

— Ka4eCTBEHHBIE PEaKIInu
Ha aHHOHBI U KATHOH
AMMOHUS;

Ilpakmuueckue paboma
No2

Pemenue
AKCIIEPUMEHTANBHBIX
3a/1a4 1o TeMe
«HemeTannby;

Bolruncjienus:

— pacy€ThI MacChl
BeleCTBa WM 00bEMa
ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMy
OAHOI'0 U3 YYaCTBYIOIIUX
B PEaKIINH BEIIECTB;
pacdétel Macchl (00bEMa,
KOJIMYECTBA BEIECTBA)
MPOJYKTOB PEaKIUu, €CIIN
OJTHO W3 BEIECTB UMEET
MPUMECH;

— pacyéTbl Macchl

(obBvémMa, konnyecTea

BellecTBa) NpoayKTa

peakumm, ecnv OfiHO 13

BELLECTB AaHo B BUAE

pacTBopa C

onpeaenéHHon MaccoBoMm

AONEeN pacTBOPEHHOIO

BeLlecTBa.

KonTpoabHas padora Ne

2 mo pasneiry

COCTaBJICHHS JJIEKTPOHHOTO
OanaHca 3TUX peaKIHi.
IIpoBoauTh peakiuu,
MOJTBEPKJAIOIIUE
XapaKTepHble CBOWCTBA
M3y4aeMbIX BellleCTB;
pacro3HaBaTh ONBITHHIM
IIyTEM AHUOHBI,
MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaXx.
Habmtonate u onuceIBaTh
JEeMOHCTPALMOHHBIE
OTIBITHI; TPOBOJUTDH U
OMKCBIBATh XUMHYECKUI
9KCIEPUMEHT
(;maGopaTopHble u
MPaKTHYECKUE padOTHI).
IIpencraBisiTh pe3ynbTaThl
XUMHAYECKOTO
dKCIIepUMeHTa B popme
3alMCHU YPABHEHUN
COOTBETCTBYIOIINX
peaxuuii ¥ AenaTh BbIBOIBI
Ha UX OCHOBE.

CrenoBaTh mpaBmiIaM
MOJIb30BAaHUS XUMUYECKOI
Nocy 101 ¥ 1a00paTOpHBIM
000pyIOBaHUEM.
[TpoBOAKTH BBIYHCICHUS
110 yPaBHEHUSIM
XUMHAYECKHUX PEaKUUH.

CamocTosATeThHO
TJIAHUPOBATh U
OCYIECTBIISITH CBOIO
MI03HABATEIBHYIO
JeSTeIIbHOCTD; IPUHUMATh
AKTUBHOE y4acTHE B
IPYIIIOBOH yueOHO

MMpeaACTaBJICHUA 0 COMaJIbHBIX
HOpMax 1 npaBujiaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJITICKTHUBCE,

TOTOBHOCTHU K COBMECTHOM
TBOPHCCKOﬁ JACATCIBHOCTH npu
CO3JaHUN y‘Ie6HI>IX IIPOCKTOB,
peiCHUN y‘Ie6HI>IX nu

[MO3HAaBaTeNbHbIX 33/1a4, BEIIOJHEHUN
XMUMHYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTHU IMOHHMATh u
MPUHUMATL  MOTHBEI,
JIOTUKY WM apryMeHThl IPYyIux Ipu
aHamu3e Pa3UYHBIX BUAOB yueOHOMU

HaMEpCHUH,

JeSITeTbHOCTH;
¢opmupoBanus KYJbTYpPBbI
310pPOBbSI:

MOHMMAaHHUS [IEHHOCTEH 370pOBOTO M
0e301macHOro obpaza JKU3HH,
HEOOX0IMMOCTH OTBETCTBEHHOTO
OTHOIIICHHS K COOCTBEHHOMY
¢m3uyeckoMy M IICHXHYECKOMY
37I0pOBBIO;

coOnroeHnss TpaBUil  0e30MMacHOTOo
oOpaieHusi ¢ BelIeCTBaMU B OBITY,
MOBCEIHEBHON XU3HU U B TPYAOBOU
JIeSITEJIbHOCTH;
IMOHUMAaHUSA LIEHHOCTH TIpaBHII
WHNBH]IyaJIbHOTO M KOJUIESKTUBHOTO
IOBEAEHHUS B

CUTyalusX, yrpoxaronux 310pOBbIO

0e30MacHOro

W SKU3HHM JTIOACH;

OCO3HaHHSA TIOCJIE/ICTBUI u
HENpUATHS  BPEOHBIX  IPUBBIYEK
(ymorpebneHus AJIKOTOJIs,

HapKOTHKOB, KypEHHUsI);

«Heoprannueckasi ACATETLHOCTH.

XUMMUA».

Pa3znen 3. Xumust v sku3Hb | PackpeiBath posib xuMuu B | http://www.Schoo | meHHOCTH HAyYHOTO MO3HAHMS:

(4 u) pCIICHUN SHEPreTHYeCKuX, | I- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,

3.1 Xumus 1 )KUsHb (4 u)

Poinp xumun B
obecrieueHun
AKOJIOTHYECKOM,
SHEPreTUYECKON U
MHIEBOH 0€30IMaCHOCTH,
pa3BUTHH
MmeauuuHel.IloHsTHE O
HAyYHBIX METO/IaX
IMO3HAHUS BEIICCTB U
XUMHUUYECKUX PEeaKiluil.

CBIPBCBBIX U
9KOJIOTHYECKUX TIPOOIIEeM
YeJIOBEYECTBa, OIUCHIBATh
OCHOBHBIC HAIIpaBJICHUA
Pa3BUTHS XUMUYECKOU
HAYKH U TEXHOJIOTHHU.
IIpumensaTs NnpaBujIa
0e3omacHOro odpameHus ¢
BelleCTBAMM,
HCIOJIb3yeMBbIMH B
NMOBCeIHEBHOM JKU3HHU,

collection.edu.ru/

https://edsoo.ru/

http://www.xum

uk.ru/

http://www.alhi
mikov.net/

COOTBETCTBYIOLETO  COBPEMEHHOMY
YPOBHIKO  pa3sBUTUS  HAyKu U
00I11eCTBEHHOM NMPAKTUKY;

MOHUMAaHUS CIeUUPUKH XUMHH Kak
OCO3HaHus €€ poau B
(dhopMHupOBaHUH PpaLHMOHAIBHOTO
HAay4YHOI'O  MBIIUICHUSA, CO3JaHUU
LEJIOCTHOTO  TMpEeACTaBiIeHUS 00
OKpY’KarIlleM MUPE KaK O €JUHCTBE
IPUPOABLl U YENOBEKAa, B IO3HAHUU

HayKH,
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[Ipencrasiaenuss 00 oOmUX

Hay4YHBbIX IMpUHOUIIax
IIPOMBIIIJIICHHOI'O
MMOJIy4YCHUA BaYKHEHIITHX
BCIICCTB.

YenoBek B MUpPE BEILIECTB U
MaTepUaJIOB: BaXKHEUIIINE
CTpOUTEIbHBIC
MaTepHuaibl,
KOHCTPYKITHOHHBIE
MaTepHabl, KPacKHu,
CTEKJI0, KepaMUKa,
MaTepHabl s
ANEKTPOHHKH,
HaHOMAaTEPHAIIBI,
OpraHUYecKHe U
MUHEpaIbHBIE
yIOOpeHMsL.

Xumust u

YeloBeKa:

HCIIOJIH30BAHUS

JICKApCTBCHHBIX

MIPerapaTos;

0e301macHOro

HCIIOJIH30BAHUS

MperapaToB

XUMHHA B

JKU3HHU.

310pOBbE
MpaBuiIa

paBuiIa

OBITOBOM
HOBCEIHEBHOMI

npaBujia TOBeJdeHUs B
nesasax cOepeskeHHsA
310POBbSl M OKPY:KAKOLIEH
NPUPOTHOM cpeasbl;
NOHUMAThH Bpen
(omacHocTh) BoO3AelcTBHSA
HA JKMBbIe OPraHU3MbI
omnpeJeJéHHBIX BeLIEeCTB,
CMBICJI TOKa3aTedasl MK,
MOSICHATH, HAa TMpHMepax
crnoco0bl yMeHbIIEHUsl H
NnpeAoTBPAIIeHUs X
BPeIHOI0 BO3/eiicTBUS.
AHanmM3upoBaTh U
KPHUTUYCCKU OLICHMUBATH
WH(GOPMAITHIO, CBSI3aHHYIO
C XUMHUYECKIMH
MpOLECCaMt U UX
BJIHNAHUEM HA COCTOSHUEC
OKPY>KaroILlEel cpebl.
Ucnonp3oBath
IMMOJIY4YCHHBIC 3HAHUA

Y TIpeICTaBIeHU O cepax
JIeSITEeIbHOCTH, CBSI3aHHBIX
C HAyKOU U COBPEMEHHBIMU
TEXHOJIOTHSIMH, KaK OCHOBY
JUTSL OpPUEHTAIINH B BEIOOpE
cBOCH Oyymieit
poheCCHOHATBHOMN
JIeSITEIbHOCTH.

[IpuanMaTh yyactue B
o0cyxeHnn npodieM
XUMUYECKON U
AKOJIOTHYECKOM
HaIlpaBJICHHOCTH,
BbICKA3hbIBATh
COOCTBEHHYIO MTO3UIIHIO TI0
npoOiemMe u npesiaraTh
BO3MOKHBIE MTYTH €€
peleHusl.

https://educont.ru/

https://infourok.ru/

NPUPOIHBIX  3aKOHOMEPHOCTEH U
pemieHun  mpoOJeM  COXPaHCHUs
MIPUPOTHOTO PABHOBECHUS,
yOXKIAEHHOCTH B 0CO00H 3HAYUMOCTH
XUMUH JUIS COBPEMEHHOMU
[ABUJIN3AIUH: B eé
TYMaHUCTUYECKOW HaIPaBICHHOCTU
W BOXHOW POJIM B CO3/IaHUM HOBOM
0a3pl  MaTEPUALHOW  KYJIBTYpHI,
pelIeHn:  TIOOAIBHBIX  TIPOOJIeM
YCTOMUYMBOIO pa3BUTHS YEIOBEUECTBA
- CBIPbEBOH, SHEPreTU4ecKoi,
MUIIEBOMN u AKOJIOTUYECKOU
0e3omacHoOCTH, B pa3BuUTHU
MEMIIMHBI, OO0CCICUCHUHN YCIOBHIMA
YCHENIHOTO TPyJa M 3KOJOTHYECKU
KOM(DOPTHOW JKM3HU KAXKIOTO WieHa
00I11eCTBa;

KO0JIOTHYECKOr0 BOCIIUTAHMS:
SKOJIOTHYECKHU 1eJIec000pa3HOTO
mpupojsie,  Kak
WCTOYHWKY CYIIECTBOBAHHS >KH3HH
Ha 3emiie;

MMOHUMaHUs TJIO0ATBHOTO XapakTepa
9KOJIOTHYECKUX TPOOJIEM, BIHSIHHS
MpOIECCOB  Ha
COCTOSTHHE TIPUPOTHON U COITUAITEHOM
Cpesr;
OCO3HAHUS

OTHOIICHHA K

OKOHOMHNYECCKHUX

HE00XOIUMOCTH
HCIOJIL30BAHMS JTOCTHIKEHHH XUMHUHU
penieHus BOIIPOCOB
paIoHAIBHOTO
MIPUPOJIOTIONH30BAHHUS;

AKTUBHOTO HENPUSATUS  JEHCTBUM,
NPUHOCSIIUX Bped  OKpyXarolen
HPUPOIHOU cpexne, YMEHUS
MIPOTHO3UPOBATh HEOIArONPHUSITHHIC

TS

OKOJIOTUYCCKHEC IIOCJICACTBUS

NpEINPUHUMAEMBbIX  JEHCTBUN U
MpeoTBpalaTh UX;

HaJIM4YUA pa3BUTOI'O 3KOJIOT'MYCCKOI'O

MBIIJICHUS, JKOJIOTUYECKOU
KyJIbTypbl, OIBITa ACSITEIHHOCTH
SKOJIOTMYECKOM  HAINpaBICHHOCTH,

YMEHUSI PYKOBOJCTBOBAaTbCS HMHU B
[I03HABATEJIbHON, KOMMYHUKAaTHBHON

u COILMAJIbHOM MpPaKTHUKE,
CIIOCOOHOCTH W yMEHHUS aKTHUBHO
MIPOTHUBOCTOSITH WIEO0JIOTHH

xemodoouu;



https://educont.ru/
https://infourok.ru/
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(popmuposanus
310pOBbS:
MMOHMMaHUS LIEHHOCTEH 3/I0pOBOTO U

KYJbTYpPbI

Oe3omacHoro obpasza JKU3HHU,
HEO0O0XOAUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY
Gu3uyeckoMy M IICHXHYECKOMY
3710pOBBIO;

coONroicHUsT TpaBUi  0E30MacHOTO
oOpallieHust ¢ BEIICCTBAMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYIOBOU
JIeATEeILHOCTH;
MOHUMAaHUS  IIECHHOCTH  TMPaBUII
WHJAMBHUIYaJILHOTO ¥ KOJUICKTUBHOTO
0e30macHoro
CUTYaIUsIX, YIPOXKAIOUIUX 310POBBIO

¥ >KU3HHM JTIOACH;

HOBEACHUSA B

OCO3HaHM MOCJICACTBHI u
HENpPUATHS  BPEIHBIX  IIPHUBBIYEK
(ymotpebneHus AJKOTOJIA,

HapKOTHUKOB, KyPEHHS);

10 knacc (1 yac B Hezento)

No HanmenoBaHue pa3zneioB u Tem KosmmuectBo vacoB
n\ | IpOrpaMMeI Bcero | Konrposbnsie | [Ipaktnueckue
paboThI paboThI
Pazgen 1. Teopernueckne 0CHOBBI OpraHnyeckoit xumuu (3 yaca)
11 [Ipeamet opranuueckoi xumuu. Teopuss | 3
CTPOEHUS OPTAaHUYECKUX COCTMHEHUN
A.M. bytneposa
Paznen 2. Yrnerogopoasl. (13 yacos)
2.1 [IpenenpHble yraeBoaopoabl. AJIKaHBI. 2
2.2 HenpenenbHbie yrieBogopos! (alkeHbl, | 6 1
aJKaJUEHbI, aJIKUHBI)
2.3 ApoMaTHYeCKue yriIeBOJAOPOIbI. 2
2.4 [TpupoaHbIC HCTOYHHUKY YTIECBOAOPOIOB U | 3 1
uX nepepadboTka.
Paznen 3. Kucnopoaconepxaiue opranndeckue coequaenus. (13 gacon)
3.1 CrupTtsl. DeHOIL 3
3.2 Anpnerunbl. KapOOHOBBIE KUCTIOTHI. 7 1
Craoxubie 3Gupsbl.
3.3 | YrneBoasl. 3 1
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Paznen 4. AzoTcoaepikaiiye opraHmdeckue coeqruHeHus (3 yaca)

4.1

| AMuHBL. AMHHOKHCIIOTEL benky.

E

Paznen 5. BeicokomouiekysipHbie coequHeHus. (2 yaca)

5.1 | Inactmaccel. Kayaykn. BomokHa. 2
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
POI'PAMME
11 xnacc (1 yac B Heneno)
Ne HanmenoBaHue pa3zneinoB u Tem KosmmuectBo vacos
o\l | IpOrpaMMeI Bcero | Kontponbabie | [IpakTuueckue
paboThI paboThI

Pazgen 1. Teopernueckue ocHoBbI XxumuH. (13 gacoB)
11 Crpoenue atomoB. [lepuonndeckuii 3akoH | 3

Y TICPUOIUYECKAsl CUCTEMAa XUMUIECKIX

sanemenToB /.M. MeHpeneena.
1.2 Crpoenue BemecTBa. MHOrooopasue 4

BEIIIECTB.
1.3 XUMHUUYECKHUE PEaKIuu 6 1 1
Paznen 2. Heoprannueckast xumusi. (17 yacoB)
2.1 Mertassl 6 1
2.2 HewmeTtaibl 9 1
2.3 CBsI3p HEOPTAHUYECKUX U OPTAHUYECKUX | 2 1

BEIICCTB
Paznen 3. Xumus u xu3Hb (4 yaca)
3.1 | Xumus u xu3Hb 4
OBIIEE KOJIMYECTBO YACOB I1O 34 2 3
POT'PAMME

EYEBHO-METOJANYECKOE OBECITIEYEHUE
YMK «Xumusa. 10 knacc. bazoewtii ypoeenv)

1. Xumus. 10 knacc: yae0.m1st oomeoopazoBatenbabix opranuzaruii / O. C. NabpuensH, U. I'. OctpoymoB,

C. A. CnagkoB. Xumus. 10 knacc. ba3zoBerit ypoBenb. Yueonuk. — M.: [Ipocsemenne, 2022

2. 0. C.Tabpuensn, 1. I'. Octpoymos, . B. AkcénoBa, Xumus. 10 kiacc. ba3osblit ypoBenb. Metoanyeckoe

nocobue. —M.: [Ipocsemenue, 2021

3. O.C. TI'abpuensn, U. I'. OctpoymoB, C.A CnaakoB, Ypoku xumuu B 10 kmacce. ba3oBblif ypoBeHb.

Meroaundeckoe nmocoodue. —M.: [Ipocsemenne, 2021

4. C.T'abpuensia, 1. I'. Octpoymos, C.A CrnagkoB. Xumus. Pabouas Terpaap. 10 knacc. ba3oBblit ypoBeHb. —

M.: [Ipocsemenue, 2021
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YMK «Xumus. 11 knacc. bazoewtii yposenv)
1. Xumus. 11 knacc: yue6.11st od1ieoopasoBarenbabix opranusamuii / O. C. ['abpuensa, U. T,
Octpoymos, C. A. CnagkoB. Xumus. 10 kinacc. ba3oBblit ypoBeHb. YueOHUK. — M.:
[Ipoceemenue, 2022
2. O.C. I'abpuensn, U. I'. Octpoymo, C.A Cnaakos, Ypoku xumus B 11 knacce. bazoBbrit
ypoBeHb. Meroanueckoe nocodue. —M.: IIpocsemenue, 2021
3. C. T'abpuensn, U. I'. Octpoymos, C.A CnagkoB. Xumus. Pabouas rerpanp. 11 knacc. ba3oBblit ypoBeHb. —

M.: [Ipoceemenune, 2021

Hugpopmayuonnsie cpeocmea
Humepnem-pecypcol Ha pyccKom A3viKe

1. http://www.alhimik.ru TlpeacraBienbl pyOpUKH: COBETHI aOUTYPHUEHTY, YYUTEII0 XHUMHUH, CIIPABOYHUK
(ouenp Oompiasi MOAOOPKA TAOJUIl U CHPABOYHBIX MAaTEPUATIOB), BECENiasi XUMHUsI, HOBOCTH, OJUMITAAIBI,
KyHCTKaMmepa (Macca MHTEPECHBIX HCTOPHUYECKUX CBEJICHHN ).

2. http://mwww.hij.ru dKypran «XuMus H SKH3HB» TOHSATHO M 3aHUMATEIBLHO paccKasbiBaeT 000 BCeM
UHTEPECHOM, YTO MIPOMCXOJUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.

3. http://1september.ru XXypnan mis yuurteneil u He ToabKo. bonbuioe Koim4ecTBo paboT Y4EHHKOB, B TOM
YHCJIe ¥ UCCIIEIOBATEIILCKOTO XapaKTepa.

4. www.periodictable.ru COopHUK cTaTeli 0 XHMHYECKUX AJIEMEHTaX, WILTFOCTPUPOBAHHBIH IKCTIEPUMEHTOM.
5. http://www.prosv.ru/. TTocoGust ans ydamuxcsi, B TOM YHCJI€ JJIsl TOATOTOBKH K UTOTOBOM aTTecTaIliu
(OI'D u EI'D), meToauueckue Mocoous As yuuTesel, HayqHO-TIOMyJIsipHas JIUTepaTypa 1o XUMHUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKONBHBI IMOPTad €O CCBUIKAMH Ha
o0Opa3oBaTeNbHbIE CAaNThI 10 XUMUHU



http://www.alhimik.ru/
http://www.hij.ru/
http://1september.ru/
http://www.periodictable.ru/
http://www.prosv.ru/
http://schoolbase.ru/articles/items/ximiya
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	1. http://www.alhimik.ru Представлены рубрики: советы абитуриенту, учителю химии, справочник (очень большая подборка таблиц и справочных материалов), веселая химия, новости, олимпиады, кунсткамера (масса интересных исторических сведений).
	2. http://www.hij.ru Журнал «Химия и жизнь» понятно и занимательно рассказывает обо всем интересном, что происходит в науке и в мире, в котором мы живем.
	3. http://1september.ru Журнал для учителей и не только. Большое количество работ учеников, в том числе и исследовательского характера.
	4. www.periodictable.ru Сборник статей о химических элементах, иллюстрированный экспериментом.
	5. http://www.prosv.ru/. Пособия для учащихся, в том числе для подготовки к итоговой аттестации (ОГЭ и ЕГЭ), методические пособия для учителей, научно-популярная литература по химии.
	6. http://schoolbase.ru/articles/items/ximiya Всероссийский школьный портал со ссылками на образовательные сайты по химии
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