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1. IOACHHUTEJIBHASA 3AITMCKA

Pabouast mporpamma yueOHOTO npeameTa « XUMHUS» Ha YPOBHE CpelHEero o01ero oOpa3oBaHus COCTaBICHA
Ha ocHoBe ®I'OC COO, ®OII COO, B cootBercTBUU ¢ DeaepanbHON paboueii mporpaMMoil CpeHero o0Iero
oOpa3zoBanus 1Mo ydeOHOMY mpenmery «Xumus» (0a30BBId ypoBeHb), ¢ ydéroM KoHIENnuuu mpernoaBaHus
yueObHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit @enepanuu, peaan3yroNx
OCHOBHBIE 00pa30BaTeNIbHbIC IPOrPAMMBI, U C YI€TOM pabodeil mporpaMMbl BOCITUTAHUSI.

OcHOBY MOAXO0J0B K pa3paboTKe MporpaMMbl MO XHUMHH, K ONPEACICHUIO OOIIel cTpaTeruu oO0ydeHHs,
BOCIIUTAHMSI U PA3BUTHUS O0yUAIONIUXCS CPEeICTBaMU yueOHOro nmpeamera «Xumusi» 1t 10—11 kmaccoB cocraBuimm
koHnenryaiabHbie mojokeHus PI'OC COO o B3aMMOOOYCIOBICHHOCTH IIeJIeH, COIEp)KaHHs, pPe3yJbTaToB
oOyueHusi U TpeOOBAHUN K YPOBHIO OJITOTOBKU BBIMTYCKHUKOB.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMSD»

XuMmuyeckoe 00pa3oBaHUE, MOJIy4aeMOE BBIMTYCKHHUKaMHU 00IIe00pa3oBaTeIbHOM OpraHu3allli, SBIISETCS
HEOThEMJIEMOM 4YacTbio UX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM JSTallOM pealu3aluu Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOW CHUCTEME XMMHYECKOIO
oOpa3oBaHMs. DTU [EHHOCTU KacaroTcsl MO3HAHMs 3aKOHOB MPUPOJBI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOIIeiH
KYJIbTYpbl UYE€JIOBEKa, a TAaK)K€ SKOJOTMYEeCKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO M IPHUPOJHOMN
cpene. Peammsyercs xmumudeckoe oOpa3zoBaHHME OOYYAIOUIMXCS HA YPOBHE CpEIHEro o0Iero ooOpa3oBaHHS
cpeacTBaMH y4eOHOro mpeamera «XUMHs», COJEpKaHue U MOCTPOEHUE KOTOPOIO ONpEAEIeHbl B IIPOrpaMMe 10
XUMUU C Y4€TOM cHenu(UKH HAyKd XUMHH, €€ 3HAueHHs B TO3HAHUHM NPUPOABl MU B MaTepUAIBHOW >KU3HU
o0IiecTBa, a TaKke ¢ y4éToM OOIIHMX LeNiel U MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBbI
cpenHero obmiero oopazoBanus B Poccuiickoii @enepariui.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UTPaeT ocoOyro pojib B COBPEMEHHOW LMBUIU3ALUU, B
CO3/IaHUU HOBOHM 0a3bl MaTepualbHON KyibTypbhl. OHa BHOCUT CBOM BKJIaJg B (OPMHUPOBAHHE PALMOHAIBHOTO
HAyYHOTO MBIIUICHHS], B CO3JJaHUE LIEJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €TUHCTBE MPHUPOJIbI
M YeJIoBeKa, KOTopoe (OpMHUpPYETCS B XMMHHM HAa OCHOBE TMOHUMAHHS BEUIECTBEHHOT'O COCTaBa OKPYKAIOIIETO
MHpa, OCO3HAHUS B3aUMOCBS3M MEXAY CTPOCHHEM BEIECTB, HUX CBONCTBAMH U BO3MOXHBIMU O00JIACTIMU
MIPUMEHEHHUS.

TecHO B3auMOJIEHCTBYSI C APYTMMHU €CTECTBEHHBIMH HAayKaMHU, XHMHs CTajla HEOThEMJIEMOW 4YacTbiO
MHUpPOBOW KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyJa W JKU3HM KaXKAOro WieHa OOIIecTBa.
CoBpeMeHHass XMMHS Kak HayKa CO3MJaTellbHAas, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBJIeHa Ha pELICHHE
ro0aNbHBIX MpOoOJIeM YCTOHYMBOTO pa3BUTHS 4YEJIOBEYECTBA — CBIPbEBOM, HHEPreTUUECKOM, MHILIEBOH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3/J0OPOBBS.

B cootBercTBHM ¢ OOIIMMM 1ENSIMU U IPUHIUIIAMH CPEIHETO 0011ero 00pa3oBaHus CoepKaHNUe MpeAMETa
«Xumusa» (10-11 knaccel, 6a30BbIM YpOBEHb U3YUYEHMS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOLEKYIbTYPHYIO
MOJITOTOBKY OOY4YaroIIKXCsl, HEOOXOAUMYIO MM Ji BBIPAOOTKH MHPOBO33PEHUECKHUX OPUEHTHPOB, YCIIELIHOTO
BKJIIOUEHUSI B KU3Hb COLIMyMa, MPOJOJDKEHUS O0O0pa3oBaHUS B PA3IMYHBIX OO0NACTAX, HE CBSI3aHHBIX
HEIOCPEACTBEHHO C XUMUEH.

CocTaBisomUMHU IpeaAMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranudeckas xumus» u «OO0mas u
HEOpPraHMYecKasi XUMHUs», OCHOBHBIM KOMITOHEHTOM COJEpPXaHUS KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HayKH:
crcTeMa 3HaHUH M0 HEOPraHW4YeCKOoi XMMUU (C BKIIOUEHHUEM 3HAHUM U3 00IIel XUMHUH) U OPraHUYECKONH XUMHHU.
dopmupoBaHUE JAaHHOW CHUCTEMbl 3HAHUM MpU W3YYEHHUU MpeaMeTa 00ecreuynBaeT BO3ZMOXKHOCTh PAaCCMOTPEHHUS
BCET0 MHOT0OOpa3usi BEMIECTB HA OCHOBE OOIINUX MOHSATUH, 3aKOHOB M TEOPHI XUMHUH.

CtpykTypa comepxkaHus KypcoB — «Opranuyeckas xuMmus» u «OOmass U HeopraHW4yecKas XUMHSD)
chopMupoBaHa B MporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOJXOJa K M3Y4YEHHMIO y4eOHOro maTepuaia u
00yCJIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUM Ha ONpEAENEHHBIX TEOPETUUECKUX ypOoBHsX. Tak,



B Kypc€ OpPraHMYEeCKOM XHWMHH BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHUS
OpPraHMYECKUX COCIMHEHUH, a TAK)Ke Ha YPOBHE CTCPEOXUMUUYECKUX U AICKTPOHHBIX MPEICTABICHUA O CTPOCHHUH
BemecTB. CBeneHNsT 00 M3ydaeMbIX B Kypce BEIIEeCTBaxX JAOTCS B Pa3BUTHH — OT YIIIEBOJAOPOIOB JO CIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COSIMHEHUN. B Kypce opraHm4eckoil XUMUU MOy4YaloT pa3BUTHE CPOPMUPOBAHHBIC HA
YpOBHE OCHOBHOTO 00mmIero oOpa3oBaHHMs TIEPBOHAYANBHBIC TIPEJCTABICHUS O XUMHUYECKOW CBS3H,
KJIaCCU(PMKAIIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHS, O XHMHUYECKOU
peaKIuu.

ITog HOBBIM yIJIOM 3peHHS B MmpeaMere «XuMHUs» 0a30BOTO YPOBHS paccMaTpHUBACTCS W3YYEHHBIM Ha
YPOBHE OCHOBHOT'O O0IIIETO 00pa30BaHMs TEOPETUUECKUN MaTepHuall U (PaKTOJIOTHUECKUE CBEICHHS O BEIICCTBAX U
XUMUYECKON peaknuu. Tak, B 4YacTHOCTH, B Kypce «OOmas u HEOpraHuYecKas XuUMHsS» OOYyJaroIIuMcs
MPEIOCTABIISICTCS BO3MOXKHOCTh OCO3HATH 3HAYCHHE TIEPUOJAMYECKOTO 3aKOHa C OOIIETeOPEeTHYECCKUX U
METOJIOJIOTUYECKUX TO3UIMH, TIyO’)Ke TIOHATh HCTOPUYECKOEC HU3MEHEHHWE (QYHKIMH OSTOr0 3aKOHAa — OT
o0o01maromieii 10 0OBSICHAIONICH U TPOTHO3UPYIOLICH.

Enunas cucreMa 3HaHUM O BaXHEMIIMX BEIIECTBAaX, UX COCTAaBE, CTPOCHUHU, CBOMCTBaX U NMPUMEHECHUH, A
TaKKe 0 XMMHYECKUX PEAKIUAX, UX CYINTHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs MOMOoJHseTcs B Kypcax 10 u 11
KJIACCOB AJIEMEHTAMHU COJICp)KaHUs, WMCIOIIMMH KYJIBTYPOJOTHUCCKHH M TPHUKIAJTHONW XapakTep. OTH 3HAHUSA
CHOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3U XUMHHU C IPYTUMH HAayKaMH, PAaCKpPBIBAIOT €€ pojib B MO3HABATEIHHON U
MPAKTUYECKON JEeATENIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHTAHHMIO YBaXKEHHUS K MpOIlecCy TBOpYECTBA B
o0JacT TEOPUU W TIPAKTHUYSCKUX TPUIOKCHUH XUMHUHU, IIOMOTAIOT BBIMYCKHUKY OpPHUCHTHUPOBATHCS B
OOIICCTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBS3aHHBIX C XWUMHEH, KPUTHUYECKH OCMBICINBATH
WH()OPMALIAIO U MPUMEHATH € JUIS TOMOJHEHUS 3HAHWMA, PEIICHUS WHTEIUICKTYalbHBIX M JKCIIEPHUMEHTATHHBIX
HCCIICIOBATENILCKUX 3a7ad. B menmom conmepikaHue ydeOHOro mpenmera «XUMHS» JAHHOTO YPOBHS HM3YUYCHHS
OpUEHTHPOBAHO Ha (GOPMUPOBAHUE Y O0YUAIOIIUXCS MUPOBO33PEHYECKOM OCHOBBI JIJIsl TOHUMAaHUS PHIOCO(PCKUX
UJel, TaKuX Kak: MaTepuaJbHOE €IMHCTBO HEOPraHMYECKOTO U OPTraHUYECKOr0 MUPA, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTaBOM U CTPOCHHUEM, MO3HABAEMOCTb MPHUPOJHBIX SIBICHUU MYyTEM JIKCHEPUMEHTA U PEUICHHS
MPOTUBOPEUYUIl MEXIy HOBBIMH (aKTaMd W TEOPETHUYECKHMMH MPEANOChUIKAMH, OCO3HAaHHE pOJIM XUMHH B
PEIICHUN YKOJIOTUYSCKUX MPOOJIeM, a TakKe MpodIeM cOSpeKEHUST IHEPTETUUCCKUX PECYPCOB, CHIPhS, CO3TaHUS
HOBBIX TEXHOJIOTUH ¥ MaTePHAIIOB.

B mnane perieHus 3a/1a4 BOCIIUTAHUS, PA3BUTHSI M COIIMATN3AINN 00YJAIOIIUXCS MPUHATHIC TPOTPAMMOI 110
XUMHH TIOJXOJBI K OMPEICICHUIO COJIEPKAaHUS W TIOCTPOCHUS TMpEeAMETa MpeayCMaTpPUBAOT (HOpMHpPOBAHUE
VHUBEPCATHHBIX YYCOHBIX JEHCTBUH, MMEIONMMX 0a30BOC 3HAYCHHWE IS PA3IMYHBIX BHUJIOB JIEATSIHHOCTH:
pemieHus mpoOieM, MOWCKa, aHanu3a W 00paboOTKM HHQOpPMAIMH, HEOOXOAUMBIX IJIs MPUOOPETEHHUs OMbITa
MPAKTUYECKON U HCCIEI0BATENbCKON NESTENHHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B TIO3HAHUH XUMUH.

HEJIN U3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSD»

B mpaxTuke mpenojaBaHMs XMMHMM Kak Ha YpOBHE OCHOBHOIO oOIIero oOpa3oBaHHs, TaK U Ha YpPOBHE
cpeaHero obuiero oopa3zoBaHus, IPU ONPEACICHUN COEPKATEIbHON XapaKTePUCTUKHU LieJIel U3ydeHus peaMera
HaIpaBJICHUEM TEPBOCTENIEHHON 3HAUYMMOCTH TPAJUIMOHHO MPHU3HAETCS (OPMHpPOBAHUE OCHOB XMMHUYECKOM
HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIbHOCTH 4YeJOBEeKa M KaK OJIHOTO W3
KOMITOHEHTOB MHPOBOM KyJIbTypbl. C METOIWYECKOW TOYKHM 3pPEHHs] TaKOM MOAXOJA K OIpEAeTeHHIO Iemneit
W3y4YEeHUs MPEAMETA SIBISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo TaHHOM TOYKE 3peHus IIaBHBIMU LIEISIMH U3YYEHHUS MpeaMeTa « XuMus» Ha 6azoBoM yposHe (10
—11 ki1.) sBASAIOTCS:

e (opMHUPOBAHHE CHCTEMBbl XHMHUUYECKHX 3HAHWH KaK BaKHEHIEH COCTaBIISIONICH €CTECTBEHHO-HAY4YHOU
KapTUHBI MHpa, B OCHOBE KOTOPOIl JiekaT KJIHOYeBble MOHATHS, (yHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,



OCBOEHHUE S3bIKa HAyKH, YCBOCHHME W MOHHMMAHHE CYIIHOCTU JOCTYNHBIX OOOOIIEHHI MHMPOBO33PEHUECKOTO
XapaxkTepa, 03HAKOMJICHHE C UCTOPHUEH X Pa3BUTHS U CTAHOBJICHHUS;

e (QopMuUpOBaHHE W pa3BUTUE MPEJICTABICHUM O HAyYHBIX METOJaX IO3HAHMS BEIIECTB U XUMHUYECKHX
peakuuii, HeOOXOTUMBIX I MIPUOOPETEHHS] YMEHUI OPHUEHTUPOBATHCS B MUPE BEUIECTB U XUMUUYECKUX SBJICHUM,
MMEIOILIUX MECTO B MPHUPOJIE, B IPAKTHUECKOHN U MOBCEIHEBHOMN KU3HMU;

® pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U OOBSICHEHHEM XUMHUYECKOIO
AKCIIEPUMEHTA, COOIIOICHUEM MTPAaBHII OE30MIaCHOT0 OOpAaIEHHS C BEIIECTBAMH.

Hapsiny ¢ atum, comepkarenbHas XapakTepUCTUKa Iiesield M 3a1ad M3ydeHHs MpeAMeTa B Iporpamme Io
XUMHUH YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CHUCTEME CPEIHEro OOIIEero
obpazoBanusi. CerogHsi B MPENOJaBaHUM XWMHUU B OOJbBINEH CTEMEHU OTHAETCS MPEANOYTCHUE MPAKTHICCKON
KOMITOHCHTE COJICpKaHHsI OOydYeHUs, OPMEHTHUPOBAHHOW HA TMOJTOTOBKY BBITYCKHUKA 001e00pa3zoBaTeIbHOM
OpraHU3alfH, BIAJCIOIIETO HE HA0OpPOM 3HAHMH, a (PYHKUMOHAIBHOH TI'PAaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHHSMH aKTHUBHOTO IOJIYY€HUS 3HAHUNA U MPUMEHEHUS MX B PeabHON >KU3HH JUISl PEHICHUS MPaKTHYECKHX
3azad.

B 9T0i1 cBsi3U Npu M3yueHUU mpenMera «XUMHUS» JOMUHUPYIOILIEe 3HaUeHHE MPUOOPETAIOT Takue LeIu U
3aJlauu, KaK:

- amanTamus OOy4YalIIMXCs K YCIOBUAM JUHAMHUYHO pa3BHUBAIOLIErocs MuUpa, (opMupoBaHue
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpPa30BAHMIO, COTPYIHUYECTBY, CAMOCTOATEIbLHOMY
MPUHATHAIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX J>KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;

- (QopMupoBaHue Yy OOy4YalOIMXCA KIIOYEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHIIMN), HWMEIOIUX
YHHUBEpPCAIbHOE 3HAYCHHE U1 PA3JIUYHBIX BHUJOB JEATEIbHOCTH: pEHIeHHs] MpoOieM, TOWCKa, aHalu3a |
00paboTku MHGOpPMAIUN, HEOOXOAUMBIX JUIS MPHUOOPETEHUs OMbITa NEATEIbHOCTH, KOTOPas 3aHMMAeT Ba)KHOE
MECTO B MO3HAHUM XMMHH, & TAKXKE ISl OLIEHKHU C MO3UIMN IKOJIOTMYECKON 0e30MacHOCTH XapaKTepa BIUSHUS
BEIIECTB U XUMUYECKHX MPOIECCOB HA OPTaHMU3M UeJIOBEKa U MPUPOAHYIO CPELY;

- pa3BHUTHE MO3HABATEIILHBIX UHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYyJarOIIUXCs:
CIIOCOOHOCTH CaMOCTOSITENILHO TMPUOOPETaTh HOBBIC 3HAHUS 1O XHWMHU B COOTBETCTBUU C JKU3HCHHBIMHU
MOTPEOHOCTSIMU, UCIOJIB30BATh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsi TIOMCKA U aHAIM3a y4eOHOU U
Hay4YHO-TIOMYJISIPHON HHPOPMAIIMN XUMUUECKOTO COJIEP>KaHMUS;

- ¢opMupoBaHHE U pa3BUTHE Y OOYyYAIOMIMXCA AaCCOIMATHMBHOTO W JIOTHYECKOTO MBIILICHUS,
HaOII0IaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOphIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, TpHU
MJIJAHUPOBAHUM U MPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

- BOCIIUTaHHE y OOydaromuxcs yOeKAEHHOCTH B T'YMaHUCTHYECKOW HAMPaBICHHOCTH XUMUH, €€ BaXKHOM
poJIn B peUIeHUH TI00aNbHBIX MPOOJEM pallMOHATBFHOTO MPUPOIOIIONH30BAHUS, TOTOJHEHUS YHEPTETUUECKUX
PECYpPCOB U COXpaHEHUsI MPUPOJTHOTO PABHOBECHSI, OCO3HAHMSI HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOJIC
U CBOEMY 3JI0POBBIO, a TakKXKe MPUOOPETEHHUS OIbITa KCIOJIb30BaHUS TOJYYCHHBIX 3HAHUM MJIs TPUHATHSA
TPAMOTHBIX PEUICHUN B CUTYAIUSIX, CBI3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

KonnyecTBO 4WacoB, OTBEAEHHBIX JIsi W3YYCHHUS] XUMHUHU, Ha YpPOBHE CpEIHETO oOIero ooOpa3oBaHUS,
coctaBisieT B 11 kmacce — 68 vacoB (2 yaca B HEJIEIIO).



2. COAEP)KAHUE OBYYEHUSA
11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0OCHOBbI XMMHH

XuMu4eckuil neMeHT. AToMm. Spo aTtoMa, W30TOMbl. DJIEKTPOHHAs 000JI0UYKa. DHEPreTUYecKre ypOBHH,
MOJypOBHU. ATOMHBIE OpOUTANH, S-, P-, 0- aeMeHThl. OCOOCHHOCTH pacHpe/ieiCH sl AIEKTPOHOB 10 OPOUTAISAM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTypaIHs aTOMOB.

Ilepuognueckuil 3axkoH n Ilepuognueckas cucrema xumudeckux asnemeHToB . M. MenpeneeBa. CBsA3b
[IEPUOANYECKOro 3aKoHa U [lepuoanueckoil CUCTEMBI XUMUUECKUX di1eMeHTOB [I. 1. MenneneeBa ¢ COBpeMEHHOM
TEOpHel CTPOeHHs] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH
MIPOCTHIX U CJIOKHBIX BELIECTB IO IPYIIAM U IEpHUoAaM. 3HaYEHUE IEPUOINYECKOTO 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUbl XuMH4eckoi cBsi3u (KOBAJICHTHAsl HEMOJIApHAs U MOJIspHas,
MOHHasl, MeTaJuInueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOW XMMHUYECKOW CBs3M (OOMEHHBIH M JJOHOPHO-
aknenTopHeIii). Bomopomnas cBs3b. BaeHTHOCTh. DnekTpooTpunarenbHOCTh. CTeneHb OkuciaeHus. oHbBI:
KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa BELECTBA. THIIBI
KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BELLIECTB OT TUIA KPUCTANINYECKON PEIIETKH.



[TonsiTie O OUCHEPCHBIX CUCTeMax. MICTMHHBIE M KOJUIOMIHBIE PacTBOpPBL. MaccoBas [OJs BEIIECTBA B
pacTBope.

Knaccugukanus Heopranmdeckux coenuHeHuil. HoMeHkIaTypa HeOpraHM4ecKHX BelecTB. | eHeTHdeckas
CBA3b HEOPraHUYECKUX BELIECTB, IPUHALICKALIUX K PA3JIMYHBIM KJIACCaM.

Xumnueckas peakius. Knaccupukanus XUMHUECKUX PEaKUUi B HEOPTaHMUECKOW M OPraHUYECKON XUMHH.
3aKOH COXpaHEHMs MACCHI BEIIECTB, 3aKOH COXPAHEHUS U NPEBPAILECHUS SHEPIUH NP XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pPAa3JIMYHbIX (akTopoB. OOpaTHMble peakuuu. XUMHUYECKOe
paBHOBecHe. PaKTOpPBI, BAUAIOIMUE HA COCTOSIHUE XUMUYECKOro paBHoBecHs. [Ipunnun Jle [larense.

Onexrponautuyeckas auccounanus. CuibHble U ciadble 1eKTpoiauThl. Cpelja BOAHBIX pacTBOPOB BELIECTB:
KHCIIasi, HESUTpaJIbHAs, IEJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIEpUMEHTAJIbHBIE METO/IbI U3YYEHUS BEIIECTB U UX NPEBPALICHUMN!

nemoHcTpanus tabnui «[lepuogndeckas cucrema xummudeckux snemeHToB Jl. M. MenneneeBay, n3yueHue
MoJenen KPHUCTAJUIMYECKUX PELETOK, Ha0II0IcHUE
U OIMCaHUE EMOHCTPAIMOHHBIX M Ja00OpaTOPHBIX OIBITOB (pa3iioKeHHE MEePOKCHIa BOAOPOJA B MPHUCYTCTBUU
KaTaJlu3aTopa, ONpPEACIICHHE CpeAbl PACTBOPOB BELIECTB C MOMOULIBIO YHUBEPCAIBHOTO HHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpoBeIeHUE MpaKTUYeCKoi paboThl «BnusHue pa3nuyHbIX (HAKTOPOB HA CKOPOCTh
XUMHUYECKON pEAKLUN».

Pacuérnpie 3a1a4u.

Pacuérel 0 ypaBHEHMSAM XUMHYECKHX PEAKUMH, B TOM YHUCJIE TEPMOXUMHUYECKHE DPACUETHI, PACUYETHI C
HCIIOJIb30BAaHUEM ITOHATHS «MACCOBasl JOJIs BEILIECTBAY.

Heopranunueckasi xumms

Hemeramnsl. Ilonoxxenne HemeramwioB B Ilepuoanueckoil cucTeMe XUMHUYECKUX 3nemMeHToB [/l
W. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. PU3NYECKUE CBOICTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAIIJIOB
(Ha mpuMepe Kuciaoposa, cepsl, hocdopa u yriaepoza).

XUMHUYECKHE CBOMCTBA BAKHEHITNX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, ¢ocdopa, yriepoaa U KPEMHHUS)
1 UX COEIMHEHUN (OKCHUOB, KUCIOPOICOAEPKALUX KUCIIOT, BOAOPOIHBIX COeAMHEHUN).

[IprMeHeHNne BA)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertamnsl. [lonoxenne MeramuioB B [lepuonnueckoi cucreme XUMUYeCKuX 3yeMeHToB [[. M. Menneneesa.
OC0OEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme (Qu3nyeckne CBOMCTBA METaUIOB.
CniaBsl METaIOB. DIEKTPOXUMUYECKUN Pl HAPSYKEHUM METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIINX METAIIOB (HATPUH, Kallui, KaJabIMil, MAarHU{, aJIOMUHUN, IIUHK, XPOM,
XKEJe30, MEJIb) U UX COCTUHEHH.

O6mue ciocoObl monydeHus: MeTauioB. [IpuMeHeHrne MeTamioB B OBITY U TEXHHKE.

OKCIEePUMEHTATbHBIC METOIbI U3YUEHHUS BEIIECTB M MX MPEBPAIICHUI!

M3y4YeHUEe KOJUIEKIINN «MeTabl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIIEHNEe YKCIIEPUMEHTAIBHBIX 3a/1a4,
HaOIOJICHWE W ONHUCAaHWE JEeMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMNBITOB (B3aMMOJCHUCTBHE THUJIPOKCHIA
QTFOMUHHUSI C PACTBOPAMH KUCIIOT U MIEI0YEH, KaYECTBEHHBIE PEaKIIMY Ha KATHOHBI METAJIJIOB).

PacuérHple 3a/1a4n.

Pacuérel Macchl BemecTBa M 00bEMa ra3oB MO M3BECTHOMY KOJIHUYECTBY BEIECTBA, Macce WIH 00BEMY
OJTHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacdy€éThl Macchl (00BEMa, KOJNMUYECTBA BEIIECTBA) MPOIYKTOB

pCaKknuu, €CJIM OJHO U3 BCIICCTB UMECT IIPHUMCECH.

XuMHUA U )KU3Hb
Ponp xumum B obOecrieyeHHHM SKOJOTMYECKOW, HHEPreTHUecKOM W MUIIEeBONM Oe30MacHOCTH, pPa3BUTHU
MeauUuHbL. [[oHATHE 0 HayYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIMM.



[TpencraBnenns 06 o0MMX HAYYHBIX MPUHIMIIAX TIPOMBIIIJICHHOTO TTOJyYSHUS BAKHEHIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MAaTEpUANOB: Ba)KHEHIINE CTPOUTENIbHBIE MaTepHallbl, KOHCTPYKIMOHHBIE
MaTepHuaibl, Kpackd, CTEKJO, KepaMuKa, MaTepHalibl Ul 3JCKTPOHMKH, HAHOMATEpUalbl, OPraHHYECKUE U
MUHepaJIbHbIE yI00pEHUsI.

XuMUS ¥ 37J0pOBbE YENIOBEKa: MpaBHJia UCIIOIb30BAHUS JIEKAPCTBEHHBIX MpEnapaToB, MpaBuia 0€301acHOro
UCTIOJIb30BAHUS npenaparos OBITOBOM XUMUH
B TIOBCETHEBHOM KHU3HHU.

MexnpenmeTHbIe CBS3H.

Peanuzarust MeXNpeIMETHBIX CBSI3€H NMpU W3YYCHUH OOIICH M HeopraHuyeckod Xxumuu B 11 Kkiacce
OCYILIECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHIATUN, TaK U MOHATUH, SBIISIOMINUXCS
CUCTEMHBIMU JIJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: HAydHbIH (aKkT, THUIOTEe3a, 3aKOH, TEOpHs, aHAIU3, CHHTE3,
KJIacCU(UKALUS, TIEPUOAUIHOCTD, HAOIIOICHIE, SKCIIEPUMEHT, MOJISITMPOBAHKE, U3MEPEHHE, SBIICHUE.

duznka: Marepus, SHEPTUsi, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, WOH, U30TOMN, PATUOAKTUBHOCTD,
MOJIEKYJa, SHEPIeTUYECKUN YpOBEHb, BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSHHE BEIIeCTBa, (PU3NYECKUE
BEJIMYMHBI U €JUHUIIBI UX U3MEPEHHS], CKOPOCTb.

buonorus: kierka, opraHusm, ’KocHcTeMa, Ouocdepa, MakKpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH
BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE TOPO/IbI, OJIE3HBIE NCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHomorMsa: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUIYprusi, MPOU3BOACTBO CTPOUTEIHHBIX MaTEpPHAJIOB,
CEIIbCKOXO3SUCTBEHHOE MPOM3BOJICTBO, MHUIIECBAas MPOMBIIUICHHOCTh, (DapMaleBTHYECKasl MPOMBIIUICHHOCTD,
MIPOU3BOJICTBO KOCMETMUYECKHX MPENapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATE€pPUAJIOB, JJICKTPOHHAS
MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTUH.



3. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTPAMM CPEIHETO
o0miero o0pa3oBaHus (JIMYHOCTHBIM, METAllPeIMETHBIM U IMpeAMETHhIM). HayuyHo-MeToanueckoil OCHOBOM ISt
pa3pabOTKM TUTAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHHUS TPOTPaMM CpEIHEro OOIIero OoOpa3oBaHUS SBISETCS
CUCTEMHO-/IEITEIIbHOCTHBIN MOJIXO/I.

B cooTBeTcTBHM C CUCTEMHO-ACSITEIIBHOCTHBIM MOAXO0M B CTPYKTYPE JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS
npeaMera «XuMUs» Ha YpOBHE CpeaHero o0miero o0pa3oBaHus BBIICIEHBI CIEAYIOIINE COCTABIISIONIHE:

- OCO3HaHHE O0YYaIOIIUMHCS POCCUUCKOM TPakIaHCKOW HIEHTUYHOCTH — FOTOBHOCTHU K CaMOPa3BUTHIO,
CaMOCTOATEJIbHOCTU U CaMOOIIPEEIICHHIO;

- HaJIM4Kle MOTHUBAIIMH K 00YUCHHIO;

- IEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJCHUI JIMYHOCTH HAa OCHOBE KIIOUYEBBIX LIEHHOCTEH M
UCTOPUYECKHUX TPATUIUil 0a30BOI HAYKU XHUMHH;

- TOTOBHOCTb M CHOCOOHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAMH, IMTPUCYIIMMHU [IETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

- HaJM4Ke MTPaBOCO3HAHUS IKOJIOTHIECKON KYJIbTYpPhl U CIIOCOOHOCTH CTAaBUTh €N U CTPOUTH KU3HEHHBIC
TIJIAHBI.

JluuHOCTHBIE pe3ynabTaThl OCBOEHHUS TMpeaMera «XHUMHUS» JOCTUTAIOTCS B EIMHCTBE YUeOHOW U
BOCIIUTATEIbHON JEATENBbHOCTH B COOTBETCTBUM C T'YMAaHHCTHUYECKHUMH, COLMOKYJIbTYPHBIMHU, JTYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMH M HJA€aJaMH POCCHICKOTO TPakIaHCKOTO OOIeCTBa, MPHUHSTHIMU B OOIIECTBE
HOpPMaMd M TpaBUJIAMH TIOBEACHUS, CIIOCOOCTBYIOIIMMH TIpOIlECCaM CaMOIIO3HAHUS, CaMOPa3BUTHI U
HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YYAIOIIHUXCS.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUSI TIpeaAMeTa «XHUMHS» OTpaXaloT CPOPMUPOBAHHOCTh OIMBITA
MO3HABATEIILHOM U MPAKTHYECKOW JEATEIbHOCTH OOYYalOUIUXCsl 10 peau3alii TMPUHATHIX B 0OIIEcTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTr0 BOCIUTAHMS .

OCO3HaHUsI OOYYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaXKEHUS K 3aKOHY H
MPaBONOPAJIKY;

MPEACTABJICHUS O COLMATIBbHBIX HOPMaxX U MpaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEITHHOCTH TPH CO3MaHUHM YYEOHBIX TMPOEKTOB, PEHICHUU
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHTHI JPYTUX TMPH aHAIH3e
Pa3IUYHBIX BUJIOB YU€OHOH JCSITEIHHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS



LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMHU;

YBa)KEHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUH U NMPAKTHUECKOTO MPUMEHEHUS XMMHHU, OCO3HAHHS
TOTO, YTO JOCTHIKEHHSI HAYKH €CTh Pe3yJIbTaT JJIMTEIbHBIX HAOMIOICHUH, KPONMOTIMBBIX SKCIEPUMEHTAIBHBIX
IIOMCKOB, ITIOCTOSIHHOTO TPYy/J1a YYEHBIX U IPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYECHUHU U MOCJIEAYIOIIEM aHaIM3e HHPOPMAIMH O TEePeIOBBIX
JOCTUKECHUSX COBPEMEHHOM OTEYECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHBIE C XMMHUYECKMMHU SIBICHUSMH, U NPUHUMATh OCO3HAHHbBIE
pELIeHNs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TFOTOBHOCTH OILIEHMBAaTh CBOE IOBEACHHME M IOCTYNKHM CBOMX TOBApUUIEW C IMO3ULMNA HPABCTBEHHBIX M
IIPaBOBBIX HOPM U OCO3HAHUE NOCIEACTBUN ITUX NOCTYIKOB;

4) popMupoOBaHMSA KYJIbTYPHI 310POBb:

MOHMMAaHMs IEHHOCTEH 370poBOoro M Oe3omacHOro oOpas3a >KM3HHM, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIIECHMSI K COOCTBEHHOMY (PU3UUECKOMY M IICUXUUYECKOMY 3/I0POBBIO;

cOOJIIOICHMSI TpaBUJ 0€30MacHOr0 0OpallleHHsl C BEIeCTBAaMU B OBITY, IOBCEAHEBHOM JKU3HU U B TPYJOBOM
JESITEIbHOCTH;

MOHMMAaHMsI LIEHHOCTHU NPaBHJI UHIUBUAYAJIBHOI'O U KOJUIEKTUBHOTO GE€30I1aCHOTO MOBEJICHHS B CUTYaLUsX,
YTPOKAIOLIUX 3/10POBbIO U KU3HU JIOJIEH;

OCO3HaHHUsl MOCHEACTBUM M HENPUITHUS BPEIHBIX NPUBBIYEK (YHNOTPEOJEHUS aJIkorojsi, HapKOTHKOB,
KYpEHHUs);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  y4eOHO-MCCIEIOBATENbCKON  JEATENbHOCTH, OOIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYIMX BHJAX AEATCIBHOCTH;

YCTQHOBKM Ha aKTUBHOE y4acTHE B PEILIEHUH NMPAKTHUECKUX 3a]1ad COLMAIbHOMN HANpaBIeHHOCTH (B paMKax
CBOETO0 KJ1acca, LIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3Y4YCHHUIO Tpodeccuii pa3ImyHoro pojaa, B TOM YHCIIE Ha OCHOBE MPUMEHEHHS
MpEeIMETHBIX 3HAHUH 110 XUMUU;

YBa)XXEHUsI K TPYY, JHOISIM Tpyla U pe3yibTaTaM TPYAOBOH €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHAMBHUAYaJIbHON TpaeKTOpUM 0Opa3zoBaHus, Oyayuieil mpodeccuu u
peain3allii COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XMMMHH,
HWHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

HKOJIOTUYECKH 11e71eCO00Pa3HOro OTHOUIEHHUS K PUPO/IE, KaK UICTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMile;

MOHMMAaHMsI TJ00aJbHOTO XapaKTepa SKOJIOTMYECKHX MpoOJieM, BIMSHUS HSKOHOMHUYECKUX IMPOLIECCOB Ha
COCTOSIHME NPUPOJTHON ¥ COLIMAIIBHON CPEJIBL;

OCO3HaHUSI HEOOXOIMMOCTH MCIIOJIb30BAHMSI TOCTHKEHUN XMUMHHM JIJISl PELIEHUS] BOIPOCOB PAllMOHAIBLHOTO
MIPUPOIONOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHUCTBUN, NPUHOCIIIMX BPEX OKPYXKAKOWEW NPUPOJHOW cCpene, yMEHHs
MPOTHO3UPOBATh  HEOJArONMPHUATHBIE  DKOJOTMYECKHE  MOCIEJICTBHS  MPEINPUHUMAEMBIX  JIEHCTBUHA |
IIPEIOTBPALATH UX;

HaJIM4YUs PA3BUTOTO DSKOJIOIMYECKOIO MBILIUIEHHS, AKOJIOTMUYECKON KYJIbTYpBl, OIbITA JEATEIbHOCTH
9KOJIOTMUECKON HAINpaBICHHOCTH, YMEHMsI PYKOBOJCTBOBATHCS MMHU B II03HABATEJIbHOM, KOMMYHHUKaTUBHOW M
COLIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSTH UJICOJIOTUN XeMO(hoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKu U
0O0IIIeCTBEHHON MTPAKTUKH;



MOHUMAaHMs CIeU(PHUKN XUMHUH KaK HayKH, OCO3HaHMs €€ posid B GOPMHUPOBAHNHU PALMOHAIBHOTO HAyYHOTO
MBILUIEHUS, CO3JJaHUHU LIEJIOCTHOTO MPEICTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJIBI M YEIOBEKa,
B IIO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MTPOOJIeM COXPaHEHUS IPUPOJIHOTO PAaBHOBECHS,;

yOexkIEHHOCTH B 0CO00I 3HAUMMOCTU XMMHHU Ui COBPEMEHHOH IMBWIM3ALMH: B €€ T'YMaHHUCTHYECKOU
HANpaBICHHOCTH W BaKHOW POJIM B CO3JAHMM HOBOW 0a3bl MaTepHUalbHON KyJIbTYpHl, PELICHHM TIO00ATBHBIX
poOJeM yCTOMUMBOIO Pa3BUTHUS 4YEIOBEYECTBA — CHIPbEBOM, IHEPreTHUECKOW, MMUIIEBONM M HKOJIOTHYECKOM
0€30I1aCHOCTH, B PA3BUTUU MEIULMHBI, 00ECIIEYEHUH YCIOBUI YCHEUIHOIO TPyla M 3KOJIOIMYeCKH KOM(OPTHOU
KHM3HHU KaXKJ0T0 WieHa 00ILeCTBa;

€CTECTBCHHO-HAYYHOM TI'PaMOTHOCTH: IOHMMAHHS CYIIHOCTM METOJOB IIO3HAHMs, HCIONB3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BATh MOJTy4aeMble 3HAHMA Ui aHajau3a U OObSICHEHMs SBICHUN
OKpY>KaloIIero MUpPa U MPOUCXOIAIINX B HEM U3MEHEHHH, YMEHUS JeNaTh 000CHOBAHHBIC 3aKJIFOUYCHUS HA OCHOBE
HAYYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C HEINBIO IOTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONBb30BaTh XMMUYECKHE 3HAHMS JJIS pPelIeHHs NpoOjeM B pealbHBIX
KU3HECHHBIX CUTYallHsIX;

MHTEpEca K O3HAHUIO U HCCIIEN0BATENBCKON JEATEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENpPEpPhIBHOMY OOpa30BaHHUIO U €aMOOOpa30BAHUIO, K AaKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

MHTepeca K 0COOEHHOCTSAM TpyJa B pa3jInyHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUS y4eOHOro mpenMeTra «XHMHs» Ha YPOBHE CpEIHEro oOmiero
o0pa3oBaHMs BKIIOYAIOT:

3HaYUMBbIe JUIT (POPMUPOBAHUS MHPOBO33PEHHS OOYYAIOUIMXCS MEKIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC)
o0IIeHayYHbIe MOHATHS, OTpaKaroIIKe LEJIOCTHOCTh HAyYHOM KapTUHBI MUpa U crielu(UKy METOJIO0B MO3HAHMS,
UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, PHEPIHUs, sIBIEHUE, IPOLECC, CUCTEMA, HAYUHBIN
(bakT, OpPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MHCCIIeJOBaHUE, HaOIIoeHHe, H3MEpEeHHe,
HKCHEPUMEHT U JIpYTHe);

yYHUBEpcaJbHble  ydyeOHble  JeHCTBUS  (TIO3HABaTeNbHblEe, = KOMMYHHMKATHBHBIE,  PETYJSATHUBHBIE),
oOecneunBaromye GopMupoBaHue (PyHKINOHAIBHON IPaMOTHOCTH M COLMANIBHON KOMIIETEHLIUN 00y4aloLXcs;

CIOCOOHOCTH O0YUAIOLIUXCSl UCTIOIb30BaTh OCBOEHHBIE MEXAUCIUIIIIMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAHUS
U YHUBEpCaJIbHbIE YUeOHbIe TEHCTBUS B TIO3HABATEIbHOM U COLIMATILHOM MTPaKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTpPaXKaroT OBJIAJ€HUE YHUBEPCAJIbHBIMU YYEOHBIMHU I103HABaTEIbHBIMU,
KOMMYHHMKaTUBHBIMU U PETYISATUBHBIMU JEHCTBUAMM.

Ilo3HaBaTeIbHBIE YHMBEPCAJIbHbIE Y4eOHbIe JeHCTBUS

1) 6a30BbIe JJOTHUYECKHE TeHCTBHS:

CaMOCTOSITENTFHO (POPMYTUPOBATH U aKTYaTH3UPOBAThH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OTIPEIEIATh eI JACSITEIIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUH UX JOCTHKEHUS, COOTHOCHTH PE3YJIbTaThI
NESTETLHOCTH C MIOCTABJIEHHBIMU EJISIMU;

WCIIOB30BaTh TP OCBOCHWUW 3HAHUN TPHUEMBI JIOTHUECKOTO MBIIIJICHUS — BBIIETSATh XapaKTEepPHBIC
MPU3HAKK TIOHSATUHW W YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUE TOHATHS JJIs
OO0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(DUKAIIUY BEUIIECTB U XUMHUYECKHUX PEaKIIHiA;

yCTaHaBJIUBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEX1Y N3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCykJeHus (MHAYKTHUBHbIE, JEAyKTUBHbIE, [0 aHAJOTUHU), BBIABIATH
3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSIX, (DOPMYITUPOBATH BHIBOIBI M 3aKJIIOUCHHS;

MPUMEHATh B TIPOIIECCE€ TIO3HAHUS, HCIOJB3yeMble B XHMHH CHMBOJIMUECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBhIBATh MOJICIIbHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) JIEMEHTA, XUMHYECKass GopMya,



ypaBHEHHE XUMUYECKOW peaklUy — MPHU PEIICHUU YyueOHBIX MMO3HABATENbHBIX U MIPAKTUUECKUX 3a]1a4, IPUMEHSITh
Ha3BaHHbIE MOJICIbHBIE MPEACTaBICHUS J/JI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3YyYAaE€MbIX BEIIECTB HU
XUMUYECKUX PEAKLUN.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O MMO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHII;

dbopMynupoBaTh LETUM W 3aJa4d HCCIEAOBAHUS, HCIIOJIB30BATh IIOCTABJICHHBIE M CAMOCTOSITENIBHO
chopMyIUPOBAHHBIE BOMPOCHl B KayeCcTBe MHCTPYMEHTA MO3HAHUS M OCHOBBI JJs1 (POPMHUPOBAHUS THIIOTE3bI O
MIPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBbIX CYXKICHUM;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJIBHOIO IUJIAHUPOBAHMS M NPOBEICHUS YUYEHUUYECKHUX HKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHMsI HaOMIOaTh 332 XOJOM IpOllecca, CaMOCTOSTEIbHO MPOrHO3UPOBATh €ro pe3yibTarT,
(dbopMynpoBaTh 00OOIICHHSI ¥ BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTU PE3YJIHTATOB WCCIICOBAHMS, COCTABIIATH
000CHOBaHHBIN OTYET O MPOJICIIAHHON padoTe;

MPUOOPETATh OMBIT YICHUYECKON HCCIIeTI0BATEILCKON U IPOSKTHOM JIEATEIIBHOCTH, MIPOSIBIIATH CIOCOOHOCTH
U TOTOBHOCTH K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB pEUICHUs MPAKTUYECKUX 3a7ad, TPUMEHEHHUIO Pa3IMYHbIX
METOJO0B MO3HAHUS.

3) paGora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IIMYHBIX UCTOYHUKAX WH(OpMaAUU (HAyYHO-TIOMYJISIpHAs JUTepaTypa XUMHUECKOTO
COJZiep>KaHusl, CIpaBOYHbIe Mocodus, pecypcbl MHTepHeTa), aHanu3upoBaTh UHGOPMAIIUIO PAa3IMYHBIX BHUIIOB U
(dhopM TIpeICTaBICHHS, KPUTHICCKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTUBOPECUYNBOCTE;

(dbopMyIIMpOBaTh 3ampoChl W TPUMEHSATH pPa3JIMYHBIE METOJBI IMPHU TOWUCKEe W oTOope uHpOpMAaIuH,
HE0OXOTMMOM TSI BHITIOJTHEHUST YIEOHBIX 3a/1a4 ONPEICIEHHOTO THUIIA,

MPUOOpPETaTh OMNBIT WCIOJIB30BaHUS HWHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA W Pa3IHYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIbHYIO (GOpMy TMpeAcTaBleHUs HHPopMalUu (CXembl, rpadukwy,
JyarpamMmbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KaYECTBE CPEACTBA MPH padoTe ¢ XUMUYECKOW MH(pOpMalUend: TPUMEHATh
MeXTpeaMeTHbIE (pU3nIecKre 1 MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI, (DOpMYITBI, a00peBHATYPHI, HOMEHKIATYPY;

WCII0JIh30BaTh U MPEoOPa30BhIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

KoMMmyHuKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MO TEMbI B XOJie AUajora /WM JAUCKYCCHH, BBICKAa3bIBATh
uaen, GopMynupoBaTh CBOU MPEIIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI IPEATIOKEHHOM 3a/1a4;

BBICTYNATh C MPE3EHTALMEN pPe3yJbTaTOB MO3HABATEIbHON AEATENBHOCTH, MOTYYEHHBIX CaMOCTOSITEIBHO
WIH COBMECTHO CO CBEPCTHHKAMH IPH BBHIMOJHEHHM XMMHUYECKOTO JKCIEPHUMEHTa, MPAKTUYECKOW paboThHI MO
HCCJIETOBAaHUIO CBOMCTB M3Yy4aeMbIX BEIECTB, peaM3allud Y4eOHOro MpoeKkTa U (OpMYyTHUPOBATH BBIBOJABI IO
pe3yibTaTaM MPOBEAEHHBIX HCCICIOBAHUN ITYyTEM COTJIACOBAHUS TMO3HMIMI B XoAe OOCYXIEHHS W oOMeHa
MHEHHSIMHU.

PeryﬂﬂTHBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le JelCcTBUA:

CaMOCTOATCIIbHO INIAHUPOBATH U OCYIIECTBIIATH CBOIO ITO3HABATCIBHYIO ACATCIIBHOCTD, OIPCIACIIAA e€ uenu
" 3aa4¥, KOHTPOJIUMPOBATH U IO MEPC HCO6XOI[I/IMOCTI/I KOPPCKTHUPOBATH IIpCajiar aeMBbIN ajr OpUTM JnencTBuit npu
BBITTOJIHCHUH y‘-IeGHBIX 1 UCCICAOBATCIbCKUX 3aa4, BBI6I/IpaTB HanOoJee 3(1)¢)CKTPIBHBII>1 CII0CO00 Ux pelmicHus C
y‘IéTOM MOJIYYCHHUS HOBBIX 3HAHUM O BEIIECTBAX U XMMHYSCKUX pCaKnIuAX;

OCYHICCTBJIAATE CAMOKOHTPOJIb CBOEH HeATeIbHOCTH Ha OCHOBE CaMOaHajn3a U CaMOOLICHKH.

MNPEAMETHBIE PE3YJBbTATHBI



11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHHUS Kypca «O01ast 1 HeOpraHHUecKasi XUMHs OTPaXaroT:

- chopMHpPOBAaHHOCTH TPEJCTABICHUN: O XUMHYECKOH COCTABJISIONICH €CTECTBEHHO-HAYYHOW KApTHUHBI
MHUpa, POJIM XMMUHU B TIO3HAHUM SIBICHUH NPHUPOJBI, B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYphl JIUYHOCTH, €€
(YHKIMOHATBHOH TI'PAaMOTHOCTH, HEOOXOOUMOM JJIsl peIleHHs] MPaKTHMYECKHX 3adad M HKOJOTHYECKU
000CHOBAHHOI'0 OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CpPEIE;

- BJIQJICHUE CUCTEMOIN XUMHUYECKUX 3HaHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLINE NOHATUS (XUMHUYECKHH
3JIEMEHT, aTOM, W30TOI, S-, P-, d- JJIEKTPOHHBIC OPOMTAIM aTOMOB, MOH, MOJICKYJA, MOJIb, MOJSIPHBIA OO0BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIEHUS, XHUMHMYECKas CBA3b (KOBaJEHTHas, HOHHasd,
MeTaJuInYecKas, BOJOPOIHAs), KpUCTANINYECKasl PEeETKA, TUIIBI XUMUUECKUX PEAKIUH, pacTBOP, IEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMALNSA, OKHUCINUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOH
peakuuy, XUMHUYECKOE paBHOBECHE); TEOPUM M 3aKOHBI (TEOpHsI DIJIEKTPOJIUTUYECKOW JIMCCOLMALINH,
nepuonnueckuil 3axkoH JI. M. MenpneneeBa, 3aKOH COXPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPaHEHUS H
IIPEBPALICHUS] JHEPIMM IPU XHUMUYECKUX pEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IIOHMMAaHUS IPUYMHHOCTM U CHCTEMHOCTH XHMHMYECKHUX
ABJICHUM, (PAKTOJOIMYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJYyYEeHHMM U O€30MacCHOM HCIIOJIb30BaHUU
BOXHEUIIMX HEOPIraHUYECKHUX BEILECTB B OBITY U MPAKTUYECKOM JeSATEIbHOCTH YEJIOBEKA;

- ¢(hOpMUPOBAHHOCTh YMEHMH BBISABIIATH XapaKTepHbIE MPU3HAKU MOHATHH, ycTaHABIMBATh UX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOLINE OHATHS [TPU ONMCAHUH HEOPTaHUUECKUX BEILECTB U MX MIPEBPALCHMUI;

- ¢(hOpMUPOBAHHOCTh YMEHUH HCIIOJIB30BAaTh XUMHUYECKYIO CUMBOJIMKY JJIsS COCTaBIICHUS (POPMYII BEIIECTB H
YpaBHEHUH XUMHUYECKMX peakiuil, cucremarnyeckyro HoMmeHkiatypy (IUPAC) u TpuBHanbpHble Ha3BaHUS
OTJENIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbli ras3, YIJIEKUCIbIA ra3, aMMMaK, raméHas HU3BECTb, HErami€Has
U3BECTh, MUThEBAsI COJIA, IUPUT U JIpyTuUe);

- c(OPMHUPOBAHHOCTh YMEHUH ONpENEeNsITh BAJCHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B
COEIMHEHUSIX Pa3IMYHOI0 COCTaBa, BUJ XMMUYECKOH CBS3U (KOBaJICHTHAs, HOHHAs!, METAJUIMYECKasi, BOJOPOHAS)
B COEIMHEHUSX, TUIl KPUCTALINYECKOM PEeIETKM KOHKPETHOrO BellecTBA (aTOMHAs, MOJIEKYJsIpHAs, WMOHHas,
METaJIJINYECKast), XapaKTep Cpe/ibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCIUHEHUN;

- cpOPMUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAJIEKHOCTh HEOPTAHUYECKUX BEIIECTB 10 UX COCTaBY K
oTpeIeIEHHOMY KJIacCy/TpyIine COeAMHEHUH (MPOCThie BEIlecTBa — METAJIbl 1 HEMETAJJIbl, OKCHJIbI, OCHOBaHMUS,
KHCIIOTBI, aM(OTEpHbIE THAPOKCUIBI, COJIH);

- cOpMHpPOBAHHOCTh YMEHHUH pacKphIBaTh CMBICI Tmepuoandeckoro 3akona [[. W. MenneneeBa wu
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBACHUTEIbHYIO U IPOTHOCTHUYECKYIO (DYHKIIUH;

- c(hopMUPOBAHHOCTH YMEHHH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHHE aTOMOB XUMHUYECKUX JIEMEHTOB 1—
4 nepuonoB Ilepuoauyeckoit cucteMbl XUMHYeCKUX 31eMeHToB Jl. . MenzeneeBa, HCIONb3Ysl MOHATHS «S-, P-, d-
JJIEKTPOHHBIE OpPOMTAIM», <«PHEPreTUYecKHe YpPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB
XMMHUYECKHUX D3JEMEHTOB M UX COEIUHEHHH mo mepuoaaM M rpynnam [leproguueckoil cucTeMbl XMMHUYECKUX
anemenToB 1. 1. Menpeneena;

- chOpMHUPOBAHHOCTb yYMEHMHM XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XHUMHYECKHE CBONCTBA
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KIIACCOB, MOATBEPXkAATh CYIIECTBOBAHHWE TI'€HETHUYECKOM CBS3M MEXITY
HEOPraHMYECKUMHU BEUIECTBAMU C IOMOIIbIO YPAaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX PEAKIIMIA;

- c(pOPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATh XUMHUUECKUE PEAKIIUHU MO PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBY Pearupyrolix BeleCTB, TEIUIOBOMY 3((eKTy peakluu, U3MEHEHUIO CTENIEHEeH OKHUCIICHUS 2JIEMEHTOB,
00paTUMOCTH PEAKIMHU, YIACTHIO KaTaau3aTopa);

- cOPMUPOBAHHOCTh YMEHUI COCTABIATh YPAaBHEHUS peaKlUi pa3IMyuHbIX TUIIOB, MOJHBIE U COKPAILIEHHBIE
YpaBHEHHUsI peaKiuii HOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU KOTOPBIX ATH pPEakuu UAYT 10 KOHILIA;



- cOpMHPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIIUH, TOATBEPXKIAIOIINE KaYeCTBEHHBI COCTaB Pa3IMYHBIX
HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIONIME B BOJHBIX PAaCTBOPAX
HEOPTaHMYECKUX BEIIECTB;

- c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX pPEaAKIIHiA
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OallaHCa ITUX PeaKIInii;

- c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XHMMHYECKOH PEaKIMH OT Pa3IUYHBIX
(hakTOpOB; XapaKTep CMEIICHUs XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ICHCTBHS (TIPUHIIMIT
Jle llatenwe);

- c(hOPMHUPOBAHHOCTh yMEHHWH XapaKTepu30BaTh XHMHUYECKHE TPOIECCHI, JISKANIME B OCHOBE
MIPOMBIIJICHHOTO TIOJTYYEHUSI CEpHOU KUCIIOTHI, aMMHAKa, a TAK:Ke CPOPMHUPOBAHHOCTh NPEACTABICHUN 00 00IINX
HAyYHBIX PHUHIIUATIAX U YKOJIOTHYECKUX MPOOIeMaxX XMMHIECKOTO TIPOU3BOICTBA;

- c(hopMHPOBAHHOCTh YMEHUU NPOBOJUTH BBIUMCICHHS C HCIOJIH30BAHUEM IOHSATHS «MAaccoBasi OIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHYECKHUX PEaKIMIX, MACChI BEIIECTBA WK 00BEMA
ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEUIECTBA, Macce WM 00BEMY OJHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIUIECTB,
TeIIoBoro 3¢ ¢dekra peakiud Ha OCHOBE 3aKOHOB COXPaHEHHsI MAacChl BEIIECTB, NMPEBPAIICHUS U COXPaHCHHS
SHEPIUU;

- chopMHUPOBaHHOCTh YMEHUH COOJIIOJIATh MPABUIIA MOJIb30BAHHUS XUMHUUECKOW MOCYAO0H U J1ab0paTOPHBIM
000pyJI0BaHUEM, a TAKXKe MpaBUia OOPALICHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSMH 110 BBITIOJIHEHUIO
1a00PATOPHBIX XUMUYECKHX OIBITOB;

- cOpMHUPOBAHHOCTh YMCHHH TUIAHUPOBATH W BBHINOJIHATh XUMHYCCKHHA OSKCIICPUMEHT (Pa3okKCHHE
MEPOKCHIa BOAOPOAA B MPUCYTCTBHH KaTalU3aTopa, OMpPEICNICHHE CPEAbl PAcTBOPOB BEIIECTB C IOMOIIBIO
VHUBEPCATHHOTO HWHIWKATOPA, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XWMHUYCCKOW PEaKIUU, PEaKIUU
MOHHOTO OOMEHA, KaueCTBCHHBIC PEaKIMU Ha CyJib(ar-, KapOoOHAT- U XJOPHUI-aHUOHBI, HA KAaTHOH aMMOHWUS,
pellieHHe 3KCIePUMEHTAIBHBIX 3a/a4 1Mo TemMaMm «Metauib» u «HemeTamuib») B COOTBETCTBHM C NPaBUIAMU
TEXHUKHA OE30MacHOCTH MNPHU OOpalIeHUH C BEIIECTBAMU U Ja0OpaTOPHBIM OOOPYIOBaHHEM, MPEICTABIAThH
pe3yabTaThl XHMHUYECKOTO OJKCIEPUMEHTa B (OpME 3allCH YPaBHEHUH COOTBETCTBYIOUIMX pEAKIHA |
(hOopMyIIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- cOpMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHATM3UPOBATH XMMHUYCCKYI0 WH(POPMAIHIO, TIOy4aeMyl0 W3
Pa3HBIX UCTOYHUKOB (CpPEICTBA MACCOBOM KOMMYHHKAIUHU, IHTEPHET U APYTHX);

- ¢hOpMUPOBAHHOCTh YMEHHI COOJIOATh MPaBUIIa SKOJIOTHYECKH 1€IeCO00pa3HOro MOBEICHHS B OBITY H
TPYIOBOU JCSATEILHOCTH B IEJISX COXPAHCHHS CBOETO 3JIOPOBBS M OKPYKAIOIICH MPHUPOIHON CPeIbl, OCO3HABATH
OMACHOCTh BO3JICHCTBUS Ha >KMBBIE OPraHU3MBI OINpPEAETIEHHBIX BEIIECTB, MOHUMas cMbichn mokazatens [1JIK,
MOSICHATh Ha TpUMEpax CHOCOObl YMEHBIICHHsS] W TMPEJOTBPAIICHHUS WX BPEAHOTO BO3ICHCTBHS Ha OPraHU3M
YeNoBeKa;

IS 00YYaIOIIUXCS C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHUE MPUMEHSATh 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYCCKHUX SBJICHHIA,



4. TEMATUYECKOE IINTAHUPOBAHUE

11 KJIACC
N KonuyecTBo yacoB DJIeKTPOHHbIE
[
l'l/-l'l HaumeHoBaHMe pa3aesioB H TeM MPOTrPaMMbIl B KonTposabHbie IpakTnyeckue (uudposbie)
cero padoThI padoThI o0pa3oBaTejbHbIE
pecypcbl
Paznen 1. TeopeTnyeckue 0CHOBBI XUMHU
11 Ctpoenue atoma. [lepuoguueckuii 3akon u [lepuoanueckas 5 bubnuoreka I[TOK
' cuctema xuMuueckux anemenToB . . Menneneena https://myschool.edu.ru
bubmunorexa LIOK
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 6 1 https://myschool.edu.ru
bubnmoreka IJOK
1. X 1 1
3 HMMITHECCKHE peakitiH > https://myschool.edu.ru
Wroro mo pazneny 26
Paznen 2. Heoprannuyeckasi XuMus
16 bubimoreka [JOK
2.1 Hemerauist 1 https://myschool.edu.ru
29 Mertamist 18 1 2 Bn6nnc.>TeKa LHOK
https://myschool.edu.ru
34
Hroro no pazneny
Pa3nen 3. XuMus u :Ku3Hb
b K
3.1 MerToanl TO3HAHUS B XUMHHA. XUMHUS U KU3HD 8 2 nommorexa LO
https://myschool.edu.ru
Hroro mo paszneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4



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

5. HIOYPOYHOE INTAHUPOBAHUE

11 KUIIACC
Ne KonnvectBo 9acos i DJIEKTPOHHBIE
ara
n/ Tema ypoxka undposbie
yp Beero Konrpous ITpakruye w3yuenn bp
n HbIe cKHe o0pa3oBaTeJbHbIe
A
padoThI padoThI pecypchl
1 Atom. CocTaB aTOMHBIX sijiep. XUMUYECKUH 371eMeHT. M30TombI 1 Bbubanoreka IIOK
CtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIC YHCIIa https://myschool.edu.ru
2 DNEeKTPOHHBIE KOH(UTYpAITUN aTOMOB 3JIEMCHTOB B OCHOBHOM H 1 bu6mmoreka [IOK
BO30YKAEHHOM COCTOSIHUH https://myschool.edu.ru
Ilepuonnueckuii 3akoH u [leprnoandeckas cuCTEMa XUMUYECKHUX
. . bubnmnoreka IJOK
3 anemeHToB [. 1. MenaeneeBa, CBs3b C COBPEMEHHON TEOPUEH CTPOCHMS 1 _
https://myschool.edu.ru
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AIIEMEHTOB U
4 6 1 bubnnorexa LIOK
00pa3zyeMbIX UMH IPOCTHIX U CIOKHBIX BEIIECTB MO rpynnaM u
pasy p Pyl https:/myschool.edu.ru
nepuoiam
5 Cucremaruzanus 1 0000IIeHIE 3HAHUHN 10 TEME 1
6 Buapl xumudeckoit cBs3u. MexaHu3mMbl 00pa3oBaHusl KOBAJICHTHON 1 bubmmnorexa [JOK
cBsa3u. Bogopoanas cBsi3b. MexXMONIEKYIApPHBIE B3aUMOACHCTBUS https://myschool.edu.ru
7 BasieHTHOCTB 1 BaJlEHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOU 1 bubmmoreka [JOK
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM https://myschool.edu.ru
8 BeniecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUA. THUIIBI 1 bu6imoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BELIECTB https://myschool.edu.ru
[Tonsatue o nucnepcHbIX cuctemax. [IpencraBiienre 0 KOUIOUTHBIX
9 " 1 bubnmnoreka [HOK
acTBOpax. MIcTHHHBIE pacTBOPHI: HACHIIIIEHHBIE M HEHACHIIIIEHHBIE
p P P P B ’ https://myschool.edu.ru
pactBOpuUMOCTh. KpucTtammoruaparsl
10 K o 1 bubnmnoreka [HOK
naccuUKaIys 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIEeCTB
P P https://myschool.edu.ru
11 KonTtponbhas padora Nel mo temam "Ctpoenue aroma. [lepuogunueckuit 1 1

3aKOH U HCpI/IOI[I/I‘-ICCKaH CHUCTEMA XUMHUYCCKHUX DJICMCHTOB I[ n.



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

MenneneeBa', "Ctpoenue Bemecta. MHOrooOpasue BemecTB"

Knaccudukanus XuMU4eCKUX peaKifii B HEOPraHMUECKOW U

12 OpraHMYECKON XUMHUHU. 3aKOH COXPAHEHHUS MAcChl BEUIECTB; 3aKOH Br:ti J;P:I/(;;e\/ii:i (3I1.<e du.ru
COXPaHEHHUS U MPEBPAICHUS] SHEPTUU MPU XUMUYECKUX PEaKLIUIX
13 TennoBble 3¢ GeKThl XUMUYECKUX peakiuid. Tepmoxumudeckue bubanoreka [JOK
yYpaBHEHUS https://myschool.edu.ru
CKopoCTh XMMHUYECKOH peakluu, €€ 3aBUCUMOCTD OT Pa3IMYHbIX Bumorexa LIOK
14 daktopoB. Karanus u karaan3aTopsl. https://myschool.edu.ru
['oMOTeHHBIC U TEeTePOTreHHBIC PEAKITUU
15 OO6paTumble 1 HEOOPATUMBbIE peaklui. XUMHUUECKOE paBHOBECUE BH6HITIOTeKa LOK
https://myschool.edu.ru
16 Pemenne 3anau «XumMu4yeckoe paBHOBECUEY
17 DnekTpoauTrueckas auccoruanus. CuibHbIE U caadble SJIeKTPOIHUTHI. bubnuoreka [JOK
CremneHs qUCCOIMAINT https://myschool.edu.ru
18 Honnoe npousseaenue Boabl. Cpena BOAHBIX pacTBOPOB. Bogopoanblit bu6mmoreka [IOK
nokasatenb (pH) pactBopa https://myschool.edu.ru
19 IMunponus coneit. Peakium, mporekaroiiye B pacTBOPax 3MEKTPOIUTOB 1?:3) ZI:/I/(/);P;/I::PE})%II.Z du.ru
20 Pewenue 3a1au Ha ruapon3
21 OKHUCIUTENbHO-BOCCTAaHOBUTENIBHBIC peakiiny. BakHeime okucimTenu Bbubnmnorexa [JOK
Y BOCCTaHOBUTENH https://myschool.edu.ru
22 Pemenne 3anau na OBP
bubmmoreka [IOK
23 DNEKTPOJIN3 PACTBOPOB U PACILUIABOB BEIIECTB https://myschool.edu.ru
24 Pemenue 3amayu Ha HIEKTPOTU3
25 CucremaTtu3aiys U 0000IIeHre 3HAHU TI0 TeMe " XUMUYecKue peakiuu"
26 KonTpospHas padota Ne2 1o teme "XuMudeckne peakiun'
[Tonoxenne HemeTansoB B [lepuonndeckoii cucTeMe XUMHUYIECKUX Bumorexa LIOK
27 anemeHnToB J[. 1. MenneneeBa u 0COOEHHOCTH CTPOCHUS UX aTOMOB.

duznueckne cBOICTBa HEMETAIIOB

https://myschool.edu.ru
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bub6mmoreka [JOK

28 Bonopon: nmonyuenue, pusndeckue u XuMrUIeckue cBoicTa. ['uapus
AOPOA i & APHA https://myschool.edu.ru
29 ["anmoreHsl: HaXOXKAEHHUE B IPUPOJIE, CLIOCOOBI MOTYUYeHHUs, (PU3NUECKHUE U bubnuoreka [JOK
XUMHYECKHUE CBOMCTBA https://myschool.edu.ru
30 l'anorenoBonopoasl. Baxkuenime KucaopoacoaepKaiimue CoeIMHEHN Bbubmmoreka [JOK
raJOreHOB https://myschool.edu.ru
Kucnopon: naboparopHble ¥ TPOMBIIIIEHHbIE CIIOCOOBI MOTYYESHHUS,
. bubaunoreka [JOK
31 duznueckue u xumuueckue cpoictra. O30H. [Ipumenenue kuciopoaa u
https://myschool.edu.ru
030Ha. OKCH/IbI ¥ IEPOKCU/IBI
39 Cepa: HaxXOXKJIEHUE B IPUPO/IE, CIIOCOOBI MOJIy4YeHHUs, (PU3UUECKUE U bubmumoreka [JOK
XHMHYECKUE CBOMCTBA https://myschool.edu.ru
33 CepoBogopo, cyinbuasl. Kucinopoaconepsxamniye COeTMHEHUS CEPHI. bu6mmoreka [IOK
Oco0eHHOCTH CBOMCTB CEpHON KUCIOThI https://myschool.edu.ru
34 A3OT: HaXOXKJIEHHE B IPUPOJE, CIIOCOOBI OTYUYCHUs, PU3HUECKUE U bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA. AMMUAK, HUTPUIBI https://myschool.edu.ru
Kucnoponacoaepxamue coequaerus a3ora. OCOOCHHOCTH CBOMCTB
N o Bbubanoreka [JOK
35 a30THOU kucnoThl. [I[pumMeHeHne a30Ta 1 ero coeiuHeHu. A30THbBIE
https://myschool.edu.ru
ynoopeHus
36 ®dochop: HaXOKAEHUE B IPUPOE, CIOCOOBI OTyUEHUSs], PUINYECKUE U bubnmorexa [JOK
xumuueckue coiictBa. ®ochuast u pochun https://myschool.edu.ru
Oxkcunsl hocdopa, pochopconepxamue kuciaotel. Comu pochopHoit
butmmoreka [IOK
37 KHCIIOTBI.
. https://myschool.edu.ru
[Ipumenenne pocdopa u ero coenunennii. Dochopusie ynoOpeHus
Yrnepoa: HaxoxkIeHUe B MPUPO/IE, ATUIOTPOMHbIE MO (DUKAIIHH;
. bubmuoreka [IOK
38 dbusznyecKkue 1 XUMUYECKHe CBOMCTBA, mpuMeHeHue. CoeTMHeHMS
https://myschool.edu.ru
yriepoja.
39 KpeMmuuii: HaxoxeHue B Ipupo/Jie, CriocoObl MOTydeHus1, Gu3nyeckue u bubmuoreka LJOK
XUMHYECKHUE CBOMCTBA https://myschool.edu.ru
40 Oxkcua kpemausi(1V), kpemMHUEBAsT KHCIIOTA, CHUTMKATHI bubmunoreka [JOK

[Ipumenenue kpeMHus u ero coeuHeHu. CTEKII0, €ro NoaydeHue,

https://myschool.edu.ru
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BHUBI CTCKIIA

41 Cucremaru3aius u o0o0nieHne 3Hanuii mo reme "Hemerammsr"
42 Kontpoinbnas padora Ne3 mo teme "Hemeramibr"
[Tonoxenne metaiuioB B [lepuoguyeckoil CUCTEME XUMUYECKHUX
bubmuoreka [IOK
43 31eMeHTOB. OCOOEHHOCTH CTPOCHHUS SJEKTPOHHBIX 000JI0UEK aTOMOB .
https://myschool.edu.ru
METaJIJIOB
44 OO6mue puznueckre cBoiicTBa MeTaiuioB. [I[puMeHeHEe METaIIOB B OBITY bubmuoreka [JOK
u TexHuke. CrinaBel MeTaioB. Koppo3ust meranioB https://myschool.edu.ru
45 DIEKTPOXUMUYCCKUN Pl HANPsDKEHUH MeTaiioB. O01ue crocoObl bubnuoreka [JOK
MOJTYYEHHS METAIIJIOB https://myschool.edu.ru
O6mas xapaktepuctuka metamioB |A-rpynmnsl [leproaudeckoii cuctembl
46 XUMHUYECKHX 3JIeMeHTOoB. HaTpuii u kanuii: monydyenue, puznueckue u bubnunorexa [JOK
XUMUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX https://myschool.edu.ru
COCIMHEHUN
O6mas xapakrepuctuka metamioB ||A-rpynmst [lepuoanueckoit
47 CUCTEMbl XMMHUYECKUX 3JIEMEHTOB. Maruuii U KaiblIMii: OJIy4YeHue, bubnunorexa [JOK
¢uznyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U https://myschool.edu.ru
UX COeIUHEHUH.
" .. bubnuotexa [IOK
48 JXéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS .
https://myschool.edu.ru
49 AntoMuHUH: Iony4yeHue, (pu3ndeckue u XMMHUYECKHUe CBOMCTBA, bubnnorexa [JOK
NpUMEHEHHE https://myschool.edu.ru
50 AMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS, bubmmorexa [JOK
TUIPOKCOKOMIIIEKCHI aTFOMUHUSA, X IPUMEHEHUE https://myschool.edu.ru
51 [IpakTuueckas pabora Ne 1. Pemenne skciepuMeHTaNbHBIX 3a1a4 MO
TeMe "MeTaubl rIaBHbIX noArpynn'
59 OO01mas XxapakTepuCTHKa METaUI0B T000UHbIX oarpynn (b-rpymm) Bu6anorexa [IOK
[Iepronueckoi CUCTEMBI XUMUYECKUX JJIEMEHTOB https://myschool.edu.ru
53 Du3nYeCcKne 1 XUMUYECKHE CBOMCTBA XpOMa U €ro COCTMHEHU, UX butmmoreka [IOK

IIPUMEHEHHE

https://myschool.edu.ru
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54 Baxwneilimue coennHenusa Mapraniua. [lepmanranar kanus, ero 1 bubnunoreka [JOK
OKHCIIUTENbHBIE CBOWCTBA https://myschool.edu.ru
55 dusnuyeckue U XUMUYECKHUE CBOMCTBA JKeJIe3a U €ro COSIUHEHU. 1 Bbubanoreka IIOK
[Tonydenue u mpuMEHEHUE CILJIAaBOB KeJe3a https://myschool.edu.ru
56 dusznyecknue U XUMUUECKHE CBOMCTBA MEJIU U €€ COSIUHEHM, X 1 bubmoreka [JOK
IIPUMEHEHHUE https://myschool.edu.ru
57 ®u3nyecKue 1 XUMHUYECKHE CBOMCTBA IIUHKA U €r0 COEAMHEHUH, NX 1 bubnuoreka [JOK
npuMeHeHue. ['uapoKCOKOMIUIEKCHI IIMHKA https://myschool.edu.ru
58 [TpakTrueckas padora Ne 2. Pemnenne skcriepuMeHTaIbHBIX 33]1a4 110 1
teme "MeTaiibsl TOOOYHBIX MOArpyHn"”
59 O06o001IeHre U cUCTeMaTU3aIHsl H3YYeHHOTO MaTepHrasa 1mo TeMe 1
"Meramibr"
60 KonTtposnbnas padora Ne4 no teme "Mertasibr" 1
61 I/ p Ne 3 « Pemienne sKkCiepuMEHTAIBHBIX 33124 110 OPTraHUYECKON 1
XUMHUM» (KaU€CTBEHHbIE PEaKI1n)
62 I1/p Ne 4 «I'eneTrueckasi CBsI3b MEX/1y KJIACCAMH HEOPTAaHUYECKUX M 1
OpPTaHUYECKUX BEIECTBY
63 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl U €T0 IMOCIIEICTBHUS 1 BH6HP_IOTeKa Lok
https://myschool.edu.ru
64 XuMHS ¥ 300pOBbE YENIOBEKa. JIekapcTBEHHBIE CPECTBA 1 EH6HI_/IOTeKa LOK
https://myschool.edu.ru
65 Xumug iy, Poins XuMun B 00ecIieYeHnH MUIEBON 0€30IIaCHOCTH 1 bubamorexa LOK
https://myschool.edu.ru
66 Kocmernyeckue u mapdromepHsie cpenctBa. bertoBas xumus 1 i?ti?/(l):v?cfi (;II.<e du.ru
67 XHUMHS B CTPOUTENBCTBE. BaxkHeWIIne CTPOUTENBHBIE U 1 bubmuoreka LJOK
KOHCTPYKIIMOHHBIE MAaTEPUAIIbI https://myschool.edu.ru
68 XuUMHS B CENbCKOM X035iicTBE. OpraHnuecKiue 1 MUHEPAJIbHbBIE 1 butGmmoreka [IOK
ynoopeHus https://myschool.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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6. YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YYHEHUKA
1. O.C.T'abpuensH, I'. T'. JIsicoBa «Xumus. YrimyOnaeHHbIH ypoBeHb» aiis 11 kiacca.

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
1. PaGouas mporpamma no xumuu 10-11 xnacc JIuaus YMK TINabpuensna @I'OC. Xumus.

2. YruyOnenusiid ypoBeHb. 11 kiracc. Meroanueckoe mocobre mo XuMUH.
3. EI'D xumusa 2023-2024, JIoGpoTHH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Bbu6mumoteka L1IOK https://m.edsoo.ru
2. Enpunas koyutekuus nupoBbix o0pa3zoBaTenbHbIX pecypcoB. http://school-collection.edu.ru/

3. http://fcior.edu.ru. ®denepanbHblii IHEHTP HHOOPMAIIMOHHO-00PA30BATEIBLHBIX PECYPCOB
(OIINOP.)
4. http://www.alhimik.ru. TlpencrtaBieHsl cleAyroliue pPyOPUKH: COBEThl aOUTYPUCHTY,

YUUTEII0 XUMHUH, CIPABOYHUK (OYECHBb OOJIbIIast MOI00PKa TaOIUI] U CIIPAaBOYHBIX MATEPUATIOB).
5. http://www.hij.ru. Xypuaan «Xumus u Kku3HbY.
6. http://chemistry-chemists.com/index.html. Onexrponnsrii xxypHan « XUMHUKH U XUMHUSD.
7. http://c-books.narod.ru. BceBo3morkHast auTeparypa mo XuMuH.
8. http://www.prosv.ru/. [TocoOust [u1st y9anuxcsi, B TOM YUCIIE U JUIsl TIOJTOTOBKU K UTOTOBOM

arrecrauun (OI'D u EID), meroguueckue mnocoOust [uisl yduTelleld, Hay4HO-TIOMYJsIpHas
JHUTEpATypa 10 XHUMHUHU.

9. http://1september.ru/. XXypuan mms yuuteneit m He TOdBKO. http://him.lseptember.ru.
Enunas xomnexkuust LIOP: IlpeamerHas komiekuust « XUMHUSI».

10. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBII MTOPTA CO CCHUTKAMH
Ha 00pa3zoBaTebHBIC CANTHI 0 XUMHH.

11. www.periodictable.ru. CoopHuk crateli 0 XMMHUYECKHX 3JEMEHTaX, HIUTIOCTPUPOBAHHBIHN

SKCIICPUMCHTOM.

12. http://www.chemnet.ru. I"azeta «Xumusi» u CallT I yauTens «5 uay Ha ypoK XUMHI».
13. http://school-collection.edu.ru/collection/chemistry. EctecTBeHHO-HAy4HBIE IKCIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o01eo6pa3oBaTebHOTO MOpTaia.

14. http://www alhimik.ru. Bcepoccuiickas onmumnuana mKoJIbHUKOB IO XUMHH.
15. http://chem.rusolymp.ru. Opranndeckass XUMHS: SJIEKTPOHHBIH y4eOHHMK JUIS CpeaHeH

IIKOJTBL.
16. http://www.chemistry.ssu.samara.ru. OCHOBBI XUMHU: SJICKTPOHHBIA yIEOHHK.
17. http://www.chemistry.ru. JIlucraHiimoHHas: OJMMITHAIA [0 XUMHH: TeJICKOMMYHUKAITUOHHBIN
00pa3oBaTebHBIN TPOCKT.
18. http://college.ru/himiya/. OTKpBITBIN KOJIISIK: XUMHUSL.
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