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MNOACHUTEJBHASA 3AIINCKA

[IporpamMa 1Mo XMMHUH Ha YpOBHE CpeaHero obmero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®depnepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparum,
TpeOoBaHUIl K pe3yibTaTaM OCBOeHHUs (efepanbHOW 00pa30BaTENbHON MPOTrpamMMbl CPETHETrO
obmero ob6paszoBanus (POII COO), npencraBieHHbIX B DeaepaTbHOM TOCYIapCTBEHHOM
obpazoBatensHOoM ctangapre COO, ¢ yuérom Konuenmuu npenogaBanusi yueOHOTO IpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX Opranu3anusix Poccuiickoit Deneparuu, peaTn3ymnuX OCHOBHBIC
o0Opa3oBaTeylbHbIE MPOTrpaMMbl, 1 OCHOBHBIX IOJIOK€HUN «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit ®enepanuu Ha nepuoa 10 2025 rona» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MHOJXOJ0B K pa3paboTKe HporpaMMbl MO XUMHUH, K OIpeleieHHI0 O0Iel cTpaTeruu
0o0y4YeHHs, BOCIIUTAHUS U Pa3BUTHUSL O0yYAIONINXCS CPECTBAMHU Y4eOHOTO mpeamMeTa

«Xumus» s 10-11 kmaccoB Ha 0a30BOM YpOBHE COCTAaBMIJIM KOHIICTITYaJbHBIC ITOJIOKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH LEJIEH, COAEpX aHHs, pPE3yJbTaToB OOyuYeHUs W
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHME, MOJYy4aeMOE BBIMTYCKHHKaMHU 00IIe00pa30oBaTeIbHOM OpraHu3allvu,
ABJIIETCS HEOTHEMJIEMOW YacThl0 MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpLIAIOIIUM 3TalloM
peanM3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYLIUX
[EJTOCTHOW CHCTEME XUMHYECKOro 00pa30BaHMS. DTH IEHHOCTU KacaroTCs MO3HAHHS 3aKOHOB
npupoibl, GOPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI YEJIIOBEKA, a TAKXKE IKOJIOTUYECKU
000CHOBAHHOI'O OTHOUIEHMSI K CBOEMY 3[I0POBBIO U IPUPOJHON cpene. Peannsyercs xumuueckoe
oOpa3zoBaHue O0ydarIMUXCAd HAa YpPOBHE CPEIHEro o0Iiero oOpa3oBaHMs CPEACTBAMU Y4€OHOTO
npeaMera «XUMHS», COAEpKaHUE U MOCTPOSHUE KOTOPOTO OMPEENICHBI B IPOrpaMMe 10 XUMUU
c yuéroM crnenu(puKd HAyKd XUMHH, €€ 3Ha4YeHHs B MO3HAHWUU IMPUPOJABI U B MaTepUaibHOU
KU3HM OO0IlecTBa, a Takke C y4éroM oOOlmUMX Neled M HPUHLMIIOB, XapaKTEPU3YHOIIMX
COBPEMEHHOE COCTOSTHHE CUCTEMBI Cpe/iHero o01iero oopazoBanus B Poccuiickoit @enepanuu.
XUMHSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT OCOOYyl pOjlb B COBPEMEHHOMH
[UBWIN3ALUHM, B CO3JaHUU HOBOM 0a3bl MaTepualbHOW KynbTypbhl. OHa BHOCHT CBOM BKJIaj B
(dbopMUpOBaHKE PAlMOHATIBLHOTO HAYYHOI'O MBIIUIEHUS, B CO3/IaHUE LIEIOCTHOTO MPECTABICHUS
00 OKpyXaroIleM MUPE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOpoe (popMHUpyeTcs B XUMUU Ha
OCHOBE IIOHMMaHHUsl BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIErO0 MHUPA, OCO3HAHMS B3aHUMOCBS3H
MEXy CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHO B3aMMOJEWCTBYSl C APYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHs CTaja HEOTheMJIEMOM
YaCcThl0 MHMPOBOH KYJIBTYphl, HEOOXOJIUMBIM YCIOBHEM YCIIEUIHOTO TpyJa U >KU3HU KaKJIOTO
yjneHa oOmectBa. CoBpeMeHHas XHMMHsA Kak Hayka co3ujarelbHas, Kak HayKa BBICOKHUX
TEXHOJIOTMIl HampaBlieHa Ha pElIeHUuEe TIJIO0AJbHBIX NPoOJeM YCTOMYMBOTO pa3BUTHUA
YeJI0BEUECTBA — CHIPHEBOM, DHEPTrETUUECKOM, MUIIIEBOM, SKOJIOTUUECKONU O0€30MaCHOCTA U OXPaHbI
3/10pPOBBA.

B cooTBeTcTBHM C 0OIIMMU IEAMU U IPUHIIUIIAMU CPETHETo 00Iero o0pa3oBaHus coJepKaHue
npeamera  «Xumus» (10-11  kmaccebl, 06a30BbIf  ypOBEHb H3YY€HHUS) OPHEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOOUMYIO UM JUIS
BBIPAa0OTKM MHPOBO33PEHUYECKHX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B MKH3Hb COIMYyMa,
IPOI0JDKEHUS 00Pa30BaHMs B PA3IMUYHBIX 00JIACTSX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.



CocraBnsiomuMu npeaMeTa «XUMHUsS» SBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O01mas 1 HeopraHu4eckass XMMHUs», OCHOBHBIM KOMIOHEHTOM COJEP)KaHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHUU 10 HEOPTraHWMYECKOW XMMHUHU (C BKJIIIOUYCHHEM 3HAHUH U3
o01Ield XUMUN) U OpraHudecKoi XumMuu. GopMHUpOBaHUE JAHHON CUCTEMBbI 3HAHUN MPU U3yYECHUHU
npeaMera o0ecredrBaeT BO3MOKHOCTb PACCMOTPEHMs BCEIr0 MHOI000pa3Hs BEIIECTB HAa OCHOBE
OOLINX MOHSTHH, 3aKOHOB Y TEOPUN XUMHUH.

CrpykTypa conepkanus KypcoB — «Opranndeckast Xumusi» 1 «O0111as 1 HeopraHuyecKasi XUMHs
chopMHpOBaHa B IIpOrpaMMe IO XMMHUHU Ha OCHOBE CHUCTEMHOI'O MOAX0Ja K U3YYEHHUIO Y4eOHOro
Marepuaia U 00yCJIOBJICHAa HUCTOPHUECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHWW HA OINpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4ecKOod XMMHUM BEILECTBA PACCMATPUBAOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUM CTPOCHMsI OPraHMYECKUX COCIUHEHHMH, a TaKKe Ha YPOBHE
CTEPEOXMMHMYECKMX U DJIEKTPOHHBIX IPEJICTaBICHUH O cTpoeHun BemecTB. CBeneHus o0
M3Y4aeMbIX B Kypc€ BEIIECTBAX JalOTCd B DPA3BUTUM — OT YIVIEBOJOPOJOB JI0 CIIOKHBIX
OMOJIOTUYECKH AKTHUBHBIX COEOUHEHMHM. B Kypce opraHMYeckoil XHMHUHU IOJIY4alOT DPa3BUTHE
c(hopMHpPOBAHHBIE HA YPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHus ME€pBOHAYAIbHBIE NIPEICTaBICHUS
0 XUMHUECKOW CBA3M, KJIaCCU(UKALMOHHBIX IPU3HAKAX BEIECTB, 3aBUCUMOCTH CBONCTB BEILECTB
OT UX CTPOEHHUS, O XUMHUECKOHN peaKlUH.

[Tox HOBBIM YIJIOM 3peHHMs B npeMeTe «XUMHs» 0a30BOr0 YpOBHS PaccMaTpUBAETCs M3YyUEHHBIN
Ha YpPOBHE OCHOBHOIO 00ILlero oOpa3oBaHUS TEOPETUYECKMM Marepuan U (PaKTOJOTHYECKUe
CBECHMSI O BEIIECTBAX M XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce

«O0mas 1 HeopraHWYecKas XUMHS» OOYJaroIIUMCS TPEAOCTABISETCS BO3MOKHOCTH OCO3HATH
3HA4YEHUE IEPUOJANYECKOrO 3aKOHAa C OOIIETEOPETUYECKMX M METOA0JIOTHYECKUX IO3UIMH,
riy0ke MOHATh HCTOPUYECKOe H3MEHEHHe (YyHKIMM 3TOro 3akoHa — OT obOoOwaromeit 110
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Enunas cucrema 3HaHMI O BaXHEWIIMX BEIIECTBAX, HUX COCTaBE, CTPOCHUH, CBOMCTBaX M
IIPUMEHEHNN, a TAKKE O XMMHUYECKUX PEaKLUsAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHUS
jpononHserca B Kypcax 10 wm 11 KkimaccoB dsneMeHTaMM  COAEpP)KaHUS, HMEIOLIMMHU
KYJIbTYPOJIOTMUECKUA W TPUKIATHOW XapakTep. OTH 3HAHMSI CIIOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSA3M XUMHUH C JPYTMMH HayKaMH, pacKpblBaloT €€ pojib B IIO03HABaTEIbHOU U
NPAaKTUYECKOM JESATETbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBa)KEHHUS K IPOLECCY
TBOpYECTBA B OOJACTH TEOPHM U MPAKTUYECKUX MPHUIOKEHUH XMMUH, MOMOTAIOT BBITYCKHHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MHPOPMALMIO U NPUMEHATh €€ JJIs NOMOJHEHUs 3HAHWH, peleHus
MHTEIJIEKTYaJIbHBIX M OKCIEPUMEHTAIbHBIX HCCIIENOBATENbCKUX 3alad. B menoM conepkaHue
y4eOHOro npeaMera «XUMHsD JTaHHOTO YPOBHSI U3y4YE€HHUsI OPUEHTHPOBAHO Ha (JOPMHUPOBAHHE Y
00y4aroluXcsi MUPOBO33PEHYECKOW OCHOBBI JJIsl MOHMMAaHMS (UIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaibHOE €IMHCTBO HEOPraHMUYECKOTO U OPraHMYECKOTro MHpa, 0OyCIIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOEHHUEM, IT03HABAEMOCTb NMPUPOAHBIX SBJIECHUHN ITyTEM HKCIEPUMEHTA
U PpEIICHUS NPOTUBOPEUMHA MEXKJIy HOBBIMH (aKTaMH U TEOPETUUYECKUMHU MPEANOCHUIKAMH,
OCO3HAHHE POJM XMMHUHU B PELICHUH 3KOJOTMYECKHX MpoOsieM, a Takxke MpolieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B nnane pemenus 3agad BOCHUTAHMS, Pa3BUTHUS U COLHAIM3ALMHM OOYYarOIIMXCS MPHUHSTHIE
IpPOrpaMMOil MO XUMHUHM IMOAXOJbl K ONPEIENIEHUI0 COJEp)KaHUs M IOCTPOCHUS IpeaMeTa
npelycMaTpuBaloT (opMHpOBaHHE YHUBEPCAIbHBIX Y4E€OHBIX IeHCTBHM, HMemux 0a3oBoe
3Ha4YeHHE JJIS1 PA3IUUHBIX BUAOB JAEATEIBHOCTU: PELICHUs IPOOIeM, TONCKa, aHATTN3a U



0o0paboTku wuH(pOpMAIMK, HEOOXOAUMBIX s NpUOOpPETEHHs OIbITa MNPAKTUYECKOH U
HCCJIEIOBATENIbCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npaktuke mpenojaBaHus XMMHHM Kak Ha ypOBHE OCHOBHOTO 0o0miero oOpa3oBaHUSs, TaKk W Ha
YpOBHE CpeaHero oOuiero oOpa3oBaHMsl, MPHU OINPEAETICHUH COAEpPKATeNbHON XapaKTEepUCTUKU
Hene M3ydeHus IMpeaMeTa HampaBlIEHHEM IEePBOCTENEHHON 3HAUMMOCTH TPaTUIMOHHO
npu3HaéTcst  (QOpPMHpPOBAHHME OCHOB XHUMHUYECKOW HAyKM KakK OO0JIaCTM  COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECKOW J[EATENbHOCTU YEJOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOU KyJIbTypbl. C METOIMYECKONM TOYKHM 3PEHMSI TAKOM MOJXOJ K OINPEACICHUIO LeJeH
M3YYEHHUS MIpeIMEeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo aHHOW TOYKE 3pCHUs TJIABHBIMHU LEISIMU U3YyYCHHS NpenMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 =11 kJ1.) IBASAIOTCS:

e (QopmupoBaHHE CHCTEMBl XWUMHUYECKHUX 3HAHUW KaK BaKHEUIIEH COCTABISIONMICH
€CTECTBEHHO-HAyYHOW KapTHHBI MUPA, B OCHOBE KOTOPOH JIeKaT KJIIOUEBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHbI M TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYNHBIX OOOOIIEHN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTUS U CTAHOBJICHMUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOAUMBIX JJisi MPUOOPETeHHUsT YMEHUN OpPHUEHTUPOBATHCS B
MHpE BEIIECTB U XMMUYECKUX SBJICHUN, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHMA U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJICHHEM TMpaBuil 0Oe3011acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ oatum, conepkarenbHas XapaKTepUCTHKa IeJied W 3aJad W3Y4YEHUs NpeaMeTa B
porpaMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MPUOPUTETAMU B
cUcTeMe cpelHero oodiero oopazoBanus. CerofHs B Mpeno/laBaHuy XUMUU B OOJbIIEH CTENEeHU
OTJAETCs MPEAIOYTEHHE NMPAKTUYECKON KOMIIOHEHTE COAepKaHUsI 00y4eHUsl, OpUEHTUPOBAHHON
Ha MOJTrOTOBKY BBITYCKHMKA OOIIE00pa3oBaTelbHON OpraHM3aliM, BIAJACIOIIEro He HabopoMm
3HaHMHA, a (QYHKIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CMOCO0aMM M YMEHHUSMU AaKTHBHOTO
MOJIYYEHUS 3HAHUM U IPUMEHEHHUSI UX B PEAIbHOU KU3HU JIJIsl PEIICHUS PAKTUUYECKUX 3aad.

B cBsa3u ¢ 3TUM npu u3ydeHuH mpeaMera «XHUMHs JOMUHHUPYIOIEe 3HAa4eHHE NMPUOOPETaroT
TaKHe LEeNH U 33]]a4i, Kak:

afanTtanus oOydaromuxcs K YCJIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MHpa, (OpPMHUpPOBAHUE
WHTEIJIEKTYaqTbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaM0o0Opa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

dbopMupoBaHHe y OOy4YaIONIUXCsl KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MUMEIOIINX
VHHUBEpCaIbHOE 3HAYCHHE IJI1 PA3IUYHBIX BHUJOB JEATEIHHOCTH: pEIICHHs MpoOJieM, TMOUCKa,
aHaiam3a M 00pabOTKKM WH(pOpPMAIMK, HEOOXOMUMBIX JUIsl IPUOOPETEHUST ONbITa JEATEIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B IO3HAHWM XUMHUHU, a TakXKe Uil OUEHKU C TMO3ULUN
HKOJIOTHYECKOM O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB U XUMHUYECKHX IPOLECCOB Ha
OpraHM3M 4YeJI0BEKa U IPUPOAHYIO CPENY;

pa3BUTHE TI03HABATEIbHBIX WHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
0o0y4aromuxcs: CIOCOOHOCTH CaMOCTOATENbHO NPUOOpETaTh HOBBIE 3HAHMS MO XHMHUU B
COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSIMU, HCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIHOHHBIE



TEXHOJIOTUH JUIs TIOMCKA U aHalIMu3a y4yeOHOW M HAayYHO-TIOMYJSIPHOM MH(POPMALUU XUMHUYECKOTO
COJICpKAHUS;

dopMHupoBaHHE W DPA3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIJICHHUS,
HAOJI0IaTEIBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, MPU IJIAHUPOBAHUU U MPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOy4aromuxcsi yOexkIEHHOCTH B TYMaHMCTHYECKON HAINpPaBICHHOCTH XHUMHH, €€
BOXHOH pOJIM B pEIICHUH TIJIOOATBbHBIX NPOOJIeM palMOHAIBLHOTO IMPHPOIONOIB30BAHMS,
MOMOJIHEHUST DHEPreTUYECKUX PECYpPCOB M COXPAHEHHS MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEO00XO0UMOCTH OEpeKHOT0 OTHOIICHHUS K MPUPOJIE U CBOEMY 37I0POBbIO, a TaK)Ke MPUOOPETEHUS
OIbITA UCIOJb30BAaHUS MOJYUYEHHBIX 3HAHUW JUISl IPUHATUS TPAMOTHBIX PELIECHUI B CUTYyalUsX,
CBS3aHHBIX C XMMHUYECKUMU SIBJICHUSIMHU.

B yueGHOM maHe cpeHero odmiero oopa3oBaHus npeaMer «XuMus» 6a30BOro ypoBHs BXOJMT B
cocTaB MpeaMeTHOM obmacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

OO01miee ynca0 4acoB, OTBEAEHHBIX JJISI M3YyUEHUSI XUMUH, HA 0A30BOM YpPOBHE CpPEIHEro OOIIEero
oOpa3oBanus, cocraBisier 68 gacos: B 10 kmacce — 34 gaca (1 wac B Henemwo), B 11 kiacce — 34
yaca (1 yac B Hezemo).



COAEPKXAHUE OBYYEHUA
10 KJIACC
OPI'TAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBBI OPraHUYeCKO XUMHMHU

IIpenMeT OpraHUYECKON XUMUU: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B ITOJIYYCHHH HOBBIX

BEILIECTB M MaTepuanaoB. Teopusi CTpOeHHs OopraHMueckux coeauHeHuit A. M. byrtiepona, eé

OCHOBHBIE TI0JI0kKeHUsA. CTPYKTypHBIE (HOPMYIIBI OPraHMYECKUX BelecTB. [ OMOIOTHs, H30MepHs.

XrMHYeCKasi CBS3b B OPraHUYECKUX COETMHEHUSAX — OJJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBinenue o kinaccupuKauy OpraHudeckux BemiecTB. HomeHkiaTypa OpraHm4ecKkux

COEMHEHUH (CuCTeMaTHUeCcKas) U TPUBUAJIbHbIE HA3BAHUS BaXKHEHIINX MIPEJICTABUTENEN KIacCOB

OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BEIIECTB M UX NPEBPALICHUNM: O3HAKOMIICHHE C

o0Opa3LaMu OpraHMYECKHX BELECTB W MaTepHajJaMd Ha HUX OCHOBE, MOJEIMPOBAHUE MOJIEKYI

OpraHMYECKUX BELIECTB, HAOJMIOJEHHME M ONHCAHME JIEMOHCTPALMOHHBIX OIIBITOB 110

IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (IJ1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKH psifl. MeTaH 1 3TaH — NpOCTeNIINE TPEACTABUTENN

JIKAHOB: (PM3NYECKHE U XMMHUUYECKHE CBOMCTBA (peaKkLM 3aMELIeHNs U TOPEHUs ), HaXOKICHUE B

pUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psiA. DTUIEH U NPONWIEH — MpOCTEHIINe

IpPEJCTaBUTENIN AIKEHOB: (U3MYECKHMEe M XUMHUYECKHE CBOWCTBa (peakUuu TUAPUPOBAHMS,

raJIor€HHPOBAHMUSL, THIpaTalluY, OKUCIICHUS U MOJIMMEPHU3ALNN ), IOIYYEHUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraauen-1,3: crpoeHue, BaKHENIINE XMMUUECKUE CBOWCTBA

(peaxuust monumepu3aun). [lonyueHne CHHTETHYECKOTO KayuyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTM CTpPOEHHUS, 'OMOJIOTHUECKUH psii. AUETWIeH —
MIPOCTENIINNA TPEICTaBUTEND aJIKUHOB: COCTaB, CTPOCHUE, (U3NYECKHE U XUMUYECKHE CBONCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAllMK, TOPEHHUSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. beHszon: cocraB, cTpoeHue, (u3NYeCKMe M XHMHYECKHE CBOICTBa (peakuuu
raJJoreHUpOBAaHUS M HUTPOBAHUs), MOJYYeHUE M NpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUposaniis U HUMpoO8aHus), NoiyueHue u
npumeHeHue. TokcuuHocTh  apeHoB. ['eHeTnueckass CBA3b MEXKIY  YIJIEBOJOPOJAMH,

MPUHAJIEKAIIMMU K Pa3IMYHbIM KJIACCAM.

[TpuposHbIe UCTOYHUKH YTI€BOI0poaA0B. [IpupoaHblil ra3 u nonytHele HePTsHbIE ra3bl. HegTh 1

e€¢ mnpoucxoxjaeHue. CrocoObl nepepabOTKU HEPTH: IEpPEeroHkKa, KPEKUHI (TepMUYECKUM,

KaTauTHueckuii), nuponus. IlponykTel mepepaboTku  HedTH, UX TNPUMEHEHHE B

IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

OKCHepUMEHTAIbHBIE METOJbl H3Y4YeHMsI BELIECTB M HUX IMPEBPALICHUI: O03HAKOMJIEHHE C

oOpa3luamu IjaacTMacc, KaydykoB M pe3uHsbl, kojuiekiuu «Hedtbs» n «Yroaby, MoaenupoBaHue

MOJIEKYJ YTJEBOJOPOJOB M TallOT€HONPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKOW pPabOTHI:

MIOJIy4YEHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHeble 3anaun.




Bbruncnenuss mo ypaBHEHHMIO XMMHMYECKOW peakiuu (Macchl, 00b&Ma, KOJIMYECTBA HMCXOTHOTO
BEIIECTBA MJIM MPOAYKTAa PEaKIUH IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXO/HBIX BEILIECTB WM IIPOJYKTOB PEAKLIUN).

Kuciaopoacoaep:xaime oprann4eckue coeJUHEHUs

[IpenensHbIE OAHOATOMHBIE CIUPTHI. METaHON M 3TAHOJN: CTPOCHHUE, (PU3MUYECKHEe U XUMHUYECKUE
CBOICTBa (peakuMM C aKTHUBHBIMU METaJulaMH, TaJOr€HOBOJOPOJAaMH, TOPEHUE), IIPUMEHEHHUE.
BonoponHsie cBA3M MEKIy MOJIEKYJaMHu CIIUPTOB. [IeiiCTBHE METaHOJIa U 3TAHOJIA HA OPraHHU3M
YEIJI0BEKA.

MHOroaToMHbIE CHHPTHI. DTHICHIJIMKOIb U TIUIEPUH: CTPOEHHE, (HU3NYECKUEe U XUMHUYECKHE
CBOICTBa (B3aUMOJEHCTBUE CO IIEJOYHBIMM METAJUIaMH, KaueCTBEHHAs peakuus Ha
MHOroaTOMHbIe cnuptThl). /[leiictBue Ha opraHusm denoBeka. lIpumeHeHue rIiMIepuHa U
STWJICHTJIMKOJIA.

@eHou: CTpOEHHE MOJEKYJbl, (hU3MYECKHe M XMMHUYECKHe CBOHCTBA. TOKCHMYHOCTH (peHoia.
[Tpumenenue penona.

Anbnerunpl U kemonsl. PopManbaerujl, aueTalbAerul: CTpoeHue, Gu3nyeckrue U XUMHUYECKUe
CBOWCTBA (pEaKUMHU OKHCICHHMS W BOCCTAHOBJIEHHUS, KaueCTBEHHBIE DPEAKLUH), MOJy4YCHUE U
IIPUMEHEHUE.

OnHOOCHOBHBIE IIpeJiesibHble KapOOHOBbIE KHUCIOTHI. MypaBbuHasE M YKCYCHas KHUCIIOTBHI:
CTpoeHHEe, (U3HUECKHUE W XHMHUECKHAE CBOKWCTBA (CBOMCTBA, 00IIME /IS Kilacca KUCIIOT, PEaKIIHS
sTepudUKanMu), TOoJdydeHHe u npuMeHeHune. CrTeapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENN BbICHIMX KapOOHOBBIX KUCJIOT. Mblja KaK COJM BBICIIUX KApOOHOBBIX KHCJIOT, MX
MOIOIIIEE ACHCTBHE.

Crnoxnble 2pHUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIOT. ' MAPOIU3 CIOKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buosornueckas posib )KAPOB.

YrneBoasl: cocTaB, KiacCU(pUKAIMSA YIIIeBOAOB (MOHO-, JW- W Tonucaxapunisl). [mokosa —
NPOCTEHIINKA MOHOCAXapHJ: OCOOCHHOCTH CTPOSHHSI MOJEKYJbl, (PU3MYECKHEe M XHMHUYECKHE
cBo¥icTBa (B3auMoeicTBHe ¢ Tuapokcuaom Meau(ll), okucienne aMMuadyHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiIEeHHE, OpOKEHHE TJIOKO3bl), HAXOXKICHWE B TNPUPOJAE, MPUMEHEHHE,
6uonoruueckas posib. @otocunre3. PpykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemntonos3a Kak npupojHble nonuMepsl. CTpoeHHe Kpaxmalla U LEJUIIOJI03bI.
duznyeckue U XMMUYECKHE CBOMCTBA KpaxmMaJa (THIpOoJIn3, KaYeCTBEHHAs PEAKIUs C HOJIOM).
OKCrepuMEHTAJIbHBIE METO/Ibl U3YUEHHUSI BEIIECTB U UX IIPEBPAILCHU: TpOBeIeHNE, HAOII0IeHIE
U ONHCAaHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAaueCTBEHHBIE pPEaKLUU
OJTHOATOMHBIX CIUPTOB (OKHcIeHHe 3TaHoia okcujaoM Mmenu(ll)), MHOroaroMHbBIX CHHUPTOB
(B3aumosielictBue riuuepuHa ¢ rugpokcugom menu(ll)), anpaerngoB (OKHcIeHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u runpoxkcunom meau(ll), B3anmonelicTBue Kpaxmana ¢ HOJIOM),
HPOBE/IEHUE NMPAKTUUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KHCIIOTHI.

Pacuérnsble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOTO
BEIIECTBA MJIM MPOJAYKTAa PEAKUMH IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3
MCXOJIHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIUN).

A3oTcozepikalie opraHi4eckue COeMHEHUSI.

AMUHOKHCIOTHl Kak aM(oTepHble opraHnyeckue coequHeHus. duznueckne W XUMUYECKHE
CBOICTBa aMHHOKHCIOT (Ha MpuMepe INHIMHA). buonornueckoe 3HaYeHHE AaMHHOKHCIOT.
Ilentuer.



benku xak npupoaHbIe BEBICOKOMOJIEKYIJISIpHBIE coeAMHEHUs. [lepBuUHasl, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOWMCTBA OCJKOB: THUAPOJU3, JEHATypalus, KaueCTBEHHBIC
peaxiuu Ha OeNKu.
OKCHEepUMEHTAJIbHBIE METO/Ibl U3Y4YEHUS BEUIECTB U UX IPEBPAIICHUN: HAOIIOEHUE U ONMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IGHATYpaLMs OCIKOB MIPHU HArPEBAHUH, LIBETHBIC PEAKIIUU OCJIKOB.
BbicokomoieKkyIsipHbIe COeIMHEHUS
OcCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJICKYJSPHBIX COCAMHEHMI: MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3alMU, CpeAHsAs MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIUs U ITOJIMKOHIEHCALINS.
OKCHepUMEHTAIbHBIE METOJbl H3Y4YeHMsI BEUIECTB M UX MPEBpAIICHUI: O3HAKOMIICHHE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.
MesxnpeaMeTHbIE CBA3H.
Peanuzanust MexxnpeaMETHBIX CBSI3€H MPU M3YyYEHHM OpraHuyecko xumuu B 10 kiacce
OCYIIECTBIISIETCS Uepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAayUHBIX MOHSTHUM, TaK U
MIOHATHM, SBISIOUXCS CUCTEMHBIMU JI OTJICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.
OOme ecTecTBEHHO-HAyYHbIC TOHSTHSA: SBICHUE, HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHHTE3, KiaccupuKanusi, MEepUOJUYHOCTb, HAONIOEHUE, U3MEpPEHHUE,
JKCIIEPUMEHT, MOJICITUPOBAHHE.
Odu3nka: Marepusi, dHEpPrus, Macca, aToM, JJIEKTPOH, MOJEKYyNa, JHEPreTHUECKUl YpOBEHB,
BEIIECTBO, TeNI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NIECKHE BETMUMHBI M €TUHHIIBI HX
U3MEpEHMUS.
buonorus: kierka, opranusMm, Ouocdepa, oOMeH BemlecTB B oOpraHusMe, (OTOCHUHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).
['eorpadusi: MuHepabl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOIIAEMbIE, TOILIIUBO, PECYPCHIL.
TexHonOrus: NHILIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIBHOIO MUTAHHS, MOIOLIUE CPECTBA,
JICKaPCTBEHHBIE U KOCMETHYECKHE IMpenapaThl, MaTepHallbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teoperuyeckue 0CHOBbI XMMUM

XUMHYECKUH dIeMEeHT. AToM. SIapo aToma, W30TOMBI. DIEKTPOHHAST 000JI0UKa. DHEPTeTUUECKUE
YPOBHH, TOIYPOBHU. ATOMHBIC OpOHUTaIH, S-, P-, d- 3memMenTsl. OCOOCHHOCTH pacHpeeICHHS
AJIEKTPOHOB MO OpOWTANISIM B aTOMaxX DJIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS
KOH(UTYpaIysi aTOMOB.

Ilepnoanueckuii 3akoH u llepuoanyeckas cucrema xumuueckux anemeHToB J[. M. Menneneesa.
CBa3p nepuognveckoro 3akoHa u Ilepmommyeckoil cucTemMbl XMMHUYECKHUX 3yemeHToB I U.
MeHnneneeBa ¢ COBPEMEHHON T€OpPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB
XUMHYECKHX JJIEMEHTOB M O0pa3yeMbIX MMHU MPOCTHIX M CIOKHBIX BELIECTB MO Tpynmam u
nepuoiaM. 3HaueHHe MePUOJNIYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

CrtpoeHnue BemecTBa. XUMHUECKas CBsI3b. BBl XUMUUECKON CBS3M (KOBaJIEHTHAs! HEMOJSpHAST U
MoJIsIpHasi, MOHHAsA, MeTajulnyeckas). MexaHu3mbl 00pa30BaHUs KOBAJIECHTHOMN



XUMHUYECKON CBA3M (OOMEHHBIH M JTIOHOPHO-aKLENTOpHBIN). Bomopoanas cBs3b. BaneHTHOCTB.
DIEeKTPOOTPULATEIBHOCTh. CTENEeHb OKUCIIECHU. IOHBI: KATHOHBI M aHUOHBI.

BemectBa MOJIEKYJISIPHOIO M HEMOJEKYJISPHOIO CTPOEHMs. 3aKOH IIOCTOSHCTBAa COCTaBa
BEUICCTBA. [HUNBl KPUCTAIUIMYECKMX PEMETOK. 3aBUCHMOCTb CBOMCTBA BEILECTB OT TUIA
KPUCTAJZIMYECKON PEIIETKU.

IlonsTe O nucnepcHeIX cucTeMmax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas n0is
BEILECTBA B paCTBOPE.

Knaccugukanus Heopranmdyeckux coenuHeHud. HomeHkiaTypa HEOpPraHHMYECKUX BEIIECTB.
I'eHeTnyeckas CBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PAIIMYHBIM KJIACCAM.
Xumnueckass peakius. Knaccudukanmss XUMHUECKHMX pEaKUMd B HEOPraHWYECKOH U
OpraHMYECKON XMMMH. 3aKOH COXPAaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs U IIPEBPALICHUS
SHEPruy NPU XUMHYECKUX PEaKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIuyHbIX (pakTopoB. OOpaTHMble pPEaKLUU.
Xumudeckoe paBHoBecHe. DaKTOphl, BIUAIOIIME HA COCTOSHME XHMHUYECKOIO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTHyeckas auccouuanyst. CuibHbIe U ciiadble 3JeKTposnThl. Cpesla BOIHBIX PacTBOPOB
BELIECTB: KUCJIasd, HEUTpaibHasl, HIEJI0OYHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC PEAKLIUH.

OKclepUMEHTaIbHbIE METO/bl M3Y4YEeHHs BELIECTB M UX IMPEBpAILEHHH: JEeMOHCTpalus Ta0yuiy
«Ilepunonnyeckas cucrema xummdeckux snemeHtoB . M. MenneneeBa», mzydeHue Mopenei
KPUCTAIIIMYECKUX PELIETOK, HAONIOACHUE U OMNMCAHHUE JEMOHCTPALMOHHBIX U J1aOOpaTOPHBIX
OMBITOB (pa3ylo’KEHUE MEPOKCHIa BOJAOPOJAa B MPUCYTCTBUU KaTalln3aTopa, ONPEICIEHUE CPEIbI
pPacTBOPOB BEILECTB C IOMOILBIO YHMBEPCAJIBHOIO WHAMKATOPA, PEAKLUUUd HOHHOIO OOMeEeHa),
IPOBE/ICHUE MPAKTUUECKOM paboThl «BinusiHue pazauuHbIX (AaKTOPOB HA CKOPOCTh XMMHYECKOMH
peaKkum».

Pacuérnsble 3anaun.

Pac4€rpl 1Mo ypaBHEHMSM XUMHYECKMX PEaKLIMH, B TOM 4YHCIE TEPMOXUMHUYECKHE DPACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBas I0JISI BEIIECTBAY.

Heopranuyeckas xumus

Hewmeramnsl. [lonoxxenne HemeTtamioB B Ilepuonnueckoi cucreme XUMU4eckux anemeHToB /1. M.
MeneneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB. DU3HUECKUE CBOICTBA HEMETAIIOB. AJJIOTPOIUS
HEMETAJJIOB (Ha MpUMepe KUCIOPoAa, cephl, pocopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TAJIOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa u
KPEeMHHsI) W UX COEIAMHEHHH (OKCHIOB, KHUCIOPOJCOJEpKAIUX KHUCIOT, BOJOPOIHBIX
COCTMHEHUH ).

IIpuMeHeHne BaKHENIINX HEMETAIUIOB U UX COCTMHEHUM.

Meramnsl. 1lonoxenune meraimoB B Ilepuonnueckol cucreMe Xumudeckux anemeHTtoB /[l U.
MenneneeBa. OCOOEHHOCTH CTPOEHHS HIIEKTPOHHBIX 000JIOYEK aToMOB MeTauioB. OOmume
¢u3nueckue cpoiicTBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXMUMHUYECKHH psii HamnpsHKeHUH
METAJIJIOB.

XWMHUYECKHE CBOMCTBA BAKHEUIUX METAIOB (HATpWUM, KaJIWW, KaJbIUA, MarHUMW, aTlOMUHHMH,
LIUHK, XPOM, XKEJIE30, MEJIb) U UX COCTUHEHHMN.

O61ue ciocoOsl ostydeHust MeTaioB. [IpuMeHeHre MeTanioB B ObITY U TEXHUKE.
OKCHEpUMEHTAJILHBIE METOJABl M3YYEHHUS BEILIECTB U UX IPEBPALLECHUIN: M3YyYEHUE KOJUIEKIUU
«Meramipl W CIJIaBbl», OOpa3llOB HEMETAJUIOB, PEIICHHE 3KCHEPUMEHTATbHBIX



3aja4, HaOII0IeHUE U ONHCAaHUE JEMOHCTPAIIMOHHBIX U JJa0OPaTOPHBIX OMBITOB (B3anMoJIeiiCTBHE
TUAPOKCUA aJTIOMUHUS C PacTBOPAMU KHMCIOT U LIEJIOYEH, KAYECTBEHHBIE PEAKIIMM HA KaTHOHBI
METaJIJIOB).

Pacuérnebie 3anaum.

Pacuérel Macchl BemecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY OFHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl mMacchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJAYKTOB PEaKIUH, €CJIN OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Ponp xumum B 00€CIIEUCHHHM HKOJIOTMYECKON, IHEPreTHYECKON W MHUIIEBOM O€30MacHOCTH,
pa3BUTUN MeIULUHBL. [IoHATHE 0 HAYYHBIX METO/1aX MO3HAHUS BEUIECTB U XUMUUECKUX PEaKLUM.
[IpencraBiaenus 00 OOIIMX HAyYHBIX MPHUHIUIAX MPOMBIIUICHHOTO MOJYYCHHUS BaKHEUIIMX
BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEepUallOB: BaXHEHMIIME CTPOMUTEIbHBIE MaTEpUalbl,
KOHCTPYKIMOHHBIE MaTepuaibl, KpPacKH, CTEKJIO, KEpamMHKa, MaTepHaslbl JJis 3JIEKTPOHHKH,
HaHOMAaTepHaJlbl, OpraHNYECKHe U MUHEpaIbHbIe yI00pEHUS.

XvMHS U 3I0pOBbE YEJIOBEKA: IPaBUJa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MpPENaparoB, IMpaBuiia
0€30MacHOTO UCIOJIH30BAHUS MTPENAapPaToB OBITOBOM XUMHUHU B MIOBCETHEBHON KU3HH.
MexnpeameTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€d NpU M3yYEHUHU OOIIeld M HeopraHuueckod xumuu B 11
KJIACCE OCYILECTBIISIETCS YEPE3 UCII0JIb30BAaHHUE KaK OOIINX €CTECTBEHHO-HAYUYHbIX ITOHATHUI, TaK U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.
OO0mue ecrecTBEHHO-HAyuYHbIE TMOHSTHS: Hay4yHbIM (hakT, TUIMOTE3a, 3aKOH, TEOpHUs, AaHalu3,
CUHTE3, KiIaccu(puKalusi, T[ePUOJNYHOCTh, HAONIOIEHUE, OKCIIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHUE, SBJICHUE.

®usnka: MaTepus, DSHEpPIus, Mmacca, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
pPaZlo0aKTUBHOCTb, MOJIEKYJIa, YHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHUE BEIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTema, Ouocdepa, MaKpo- U MUKPODJIEMEHTbI, BUTAMUHBI,
0OMEH BElIEeCTB B OpraHU3Me.

['eorpadusi: MUHepasibl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOIIAEMBbIE, TOIIJIMBO, PECYPCHI.
TexHonorus: XUMHYECKas MPOMBIIIEHHOCTb, METAJULYprus, NPOM3BOACTBO CTPOMTEIBHBIX

MaTcpHraioB, CEIIbCKOXO03SIICTBEHHOE IMPpONU3BOACTBO, nuuiieBas IMPOMBIINIJICHHOCTD,
q)apMaHGBTI/I‘-IGCKaSI MMPOMBINIJICHHOCTD, MMPOU3BOACTBO KOCMETHUYCCKUX npemnaparos,
IMPOU3BOACTBO KOHCTPYKIIHUOHHBIX MaTepualios, SJICKTPOHHAA IMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOT'HH.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XMMHUNU HA BA3OBOM  YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHUs OOYYarOITUMHUCS MPOTpaMM
cpenHero oémero oOpa3oBaHMsl (JIMYHOCTHBIM, METAlPEIMETHBIM U MpeAMeTHbIM). HayuHo-
METOAMYECKOW OCHOBOHM Ui pa3pabOTKH IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS IPOTPaMM
CpeaHero o0mero 00pa3oBaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/T.
B cooTBeTcTBUU € CUCTEMHO-IESATEILHOCTHBIM MOJIXOJIOM B CTPYKTYPE JINYHOCTHBIX PE3YJIbTAaTOB
OCBOEHUS IpeiMeTa «XUMHUs» Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus BbIACIEHBI CIeIYIOLIIe
COCTaBJISIIOLIHE:
OCO3HaHUE OOYYaIOIIMMUCS POCCUMCKON TPaKJAHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIPEICICHHUIO;
HaJIMYue MOTUBALMU K O0yUYEHHUIO;
LIEJICHAIIPaBIICHHOE pa3BUTUE BHYTPEHHUX YOEXJAEHUHW JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIMXCS PYKOBOACTBOBATHCA B CBOCH JI€ATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAaMH, MPUCYHIMMH LEIOCTHOM CHUCTEME XHMHUYECKOTO
o0pa3zoBaHus;
HAJIMYHME MPABOCO3HAHUS HKOJIOTUYECKON KyJIbTYphl M CHOCOOHOCTH CTaBHUTH LIEIA U CTPOUTH
JKU3HEHHBIC TJIAHBI.
JInaHOCTHBIE PE3yNbTAThl OCBOCHUS MpeaMmeTa «XUMHS» JOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCITUTATEILHON JIEATEILHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKUMH, COIMOKYJIBTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LEHHOCTSAMHU M HJI€ATaMHU POCCUHMCKOIO TI'pa’kJaHCKOro OOIIecTBa,
MNPUHITHIME B OOIIECTBE HOPMaMU M TMpaBUJIAMH TOBEACHHUS, CIOCOOCTBYIOMIMMH MpOIleccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH O0YYaIOIIHXCA.
JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpa)xaroT c(OpMHPOBAHHOCTH OIBITA
MO3HABATEJIIbHON M MPaKTUYECKOW IESTENbHOCTH OOYYaloIUXCsl MO peaju3alliu NPUHATHIX B
o0111eCTBE 1IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:KIaHCKOro BOCIIMTAHMSI:
OCO3HaHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEH, YBaXKEHUS K 3aKOHY
Y TIPaBOTIOPAJIKY;
MPEACTABJICHUS O COLMAIBHBIX HOpPMax U TpaBUiIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUJIEKTHBE;
TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEIHOCTH MIPH CO3JJaHUM YUEOHBIX TPOEKTOB,
pEeIIeHNH y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4, BHIOJIHEHHH XUMUYECKHX IKCIIEPUMEHTOB;
CIIOCOOHOCTH TIOHUMATh ¥ MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPU
aHaJIM3€e Pa3TUYHBIX BUJIOB YU€OHOU e TEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS
LEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEAMI0 OTEYECTBEHHOW XUMUMU;



YBXCHHSI K TMPOIECCY TBOPUECTBA B OOJIACTU TEOPUU U MPAKTHUECKOTO MPUMEHEHHS XUMUH,
OCO3HAHUS TOTO, YTO JIOCTIDKEHUS HAyKH €CTh pe3ylabTaT JUINTENbHBIX HAOIIOJCHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPY/1a YYEHBIX U PAKTUKOB;
MHTEpeca U MO3HABATEIbHBIX MOTHBOB B IMOJYYEHUH U MOCIEIYIONIEM aHajlu3e WHPOpMaluu o
MEePEIOBBIX JTOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:
HPaBCTBEHHOI'0 CO3HAHMS, STUYECKOIO [TOBE/ICHNUS;
CIIOCOOHOCTH OLICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMUYECKUMH SIBJICHHUSIMHU, U TNPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYSICh HA MOPaTIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;
FOTOBHOCTH OLEHHUBATh CBOE IIOBEJICHUE M TIOCTYNIKM CBOMX TOBApPHILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:
MOHMMAaHUA IIEHHOCTEH 3J0pOBOrO M 0€30MacHOro obOpasza >KU3HH, HEOOXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;
cOOJIIOIEHHs TIPAaBHJI O€30MaCHOTO OOpAIICHHsI C BEIIECTBAMHU B OBITY, IMOBCEIHEBHOW KU3HU
U B TPYJOBOH IEATEIBHOCTH;
MTOHUMAaHHUS LEHHOCTH TpPaBWJI HMHIMBUAYAJIBHOTO M KOJUIEKTUBHOIO OE30I1aCHOTO
MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;
OCO3HAHUS TOCIEACTBUM W HEMPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIMTAHHUS:
KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B  y4eOHO-HCCIIEZIOBATENILCKON  JEATENbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESITEIbHOCTH;
YCTaHOBKH Ha aKTUBHOE YYacTHE€ B PEUICHUU NPAKTUYECKUX 3a]ad COLHUAIbHOMI
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);
MHTEpeca K MPAaKTUYECKOMY H3YYEHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUS MTPEAMETHBIX 3HAHUI M0 XUMUU;
YBa)XEHHUS K TPYAY, JIIOJAM TpyAa U pe3yabTaTaM TPYAOBOH JEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMUBHUAYaJIbHON TpaeKTOpuU 0OpazoBaHus, Oymyiien
npodeccuu U peann3ainud COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, MHTEPECOB U MOTPeOHOCTEN 00I11eCTBa;

6) 9K0JIOrH4eCKOro BOCIIUTAHUS:
HKOJIOTMYECKHU 11eJIeCO00Pa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;
MOHMMAHUA TJ00ATBHOTO XapakTepa OSKOJOTHYECKHX TMpoOIeM, BIUSHUS HSKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbI;
OCO3HAaHUA HEOOXOAMMOCTH HCHOJIB30BAHUS TOCTHKEHHM XHUMHUU [UISI PEUICHHs BOMPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;
AKTMBHOTO HENPUITHUS IEWCTBHM, MPUHOCIIINX BPEA OKPYKAKOUIEH NMPUPOJHON Cpele, YMEHMS
MIPOTHO3UPOBATH HEOJIATOMPHUATHBIC IKOJOTHYECKHE MOCIISACTBUS MPEANPHHUMAEMBIX JTeHCTBUN
Y TIpe10TBpaIaTh UX;
HaJU4Msl  Pa3BUTOTO  HKOJOTUYECKOTO  MBIIIJIEHUS, 3KOJOTMYECKOM KYJNbTYphl, OIbITa
NESTENIbHOCTH  SKOJIOTUYECKOW  HANpaBJIIEHHOCTH, YMEHHsSI PpPYKOBOJICTBOBaTbCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON W COIMATILHOM MPAKTHKE, CIOCOOHOCTH W YMEHUSI aKTHUBHO
MPOTUBOCTOSATH UACONIOTHH XeMohoouw;



7) HEHHOCTH HAYYHOI0 TO3HAHMA:
c(OpPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIIECTBEHHON MPAKTHUKH;
MOHUMAaHUS CIIeU(DUKA XUMUH KaK HayKH, OCO3HAHUS €€ posii B ((OPMHUPOBAHUHU PALIMOHAIIEHOTO
HAyYHOTO MBIIUICHUS, CO3JAHWH IIEJIOCTHOTO MPEICTaBICHHUS 00 OKPYKAIOIIeM MHpE KakK O
€IMHCTBE MPUPOJIBI U YEIIOBEKA, B TIO3HAHWH TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TIPOOIeM
COXpaHEHUs MPUPOTHOTO PABHOBECHSI;
yOeXKAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHH [UISI COBPEMEHHOW IUBWJIM3AIMU: B e
FYMaHUCTUYECKOW HAIpPaBJIECHHOCTU M BAXKHOM POJM B CO3JaHMM HOBOW 0Oa3bl MaTepuaIbHOU
KYJIbTYpbI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIICBOM MW OKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
0o0ecreYeHn: YCIIOBUH YCIICITHOTO TPY/Ia U DKOJIOTHYECKH KOM(DOPTHOHN XKM3HU Ka)XJI0Tr0 YiieHa
0011eCTBA;
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: MOHUMAaHHUS CYIIHOCTH METOJOB MO3HAHMS, UCIOIb3yEeMbIX
B ©CTCCTBCHHBIX HAyKaX, CIIOCOOHOCTH WCIOJb30BaTh TOJydacMble 3HAHHS JUIsI aHAIU3a |
OOBSICHEHUS SIBICHUN OKPYXAIOLIEr0 MUPA M MPOUCXOIAIIMX B HEM U3MEHEHUN, YMEHHS JeNaTh
000CHOBaHHbIE 3aKIIIOUEHHUSI Ha OCHOBE HAayudHbIX ()aKTOB M UMEIOUIMXCS JAHHBIX C LENbI0
MOJIy4eHUS JOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHWS IS pPElIeHUs MNpoOsieM B
pEATbHBIX KU3HEHHBIX CUTYaLUsIX;
MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATEIbHOCTH;
TOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO, K AKTUBHOMY
MOJITyYEHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUM C KU3HEHHBIMH MMOTPEOHOCTAMU;
HWHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IMYHBIX cepax MpoPeCCHOHATBHON JEATEIIEHOCTH.
METAIIPE/IMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOSHHUS YYeOHOTO MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
00111ero 00pa3oBaHus BKIIOYAIOT:
3HAYNMBbIC JJISA q)OpMI/IpOBaHI/Iﬂ MHpOBO33p€HI/I$[ 06yqa}01111/1xc;1 MC)KI[I/ICIII/IHJ'H/IHapHI)Ie
(MeXMpeIMeTHBIE) O0IIeHayUHbIe MTOHATHS, OTPaXAIOIINe IEIOCTHOCTh HAYYHON KapTUHBI MHUpa
U crenuPUKy METOJIOB MMO3HAHUS, HCIOIh3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIeCTBO,
SHEprus, sBJIEHUE, MPOLECC, CUCTeMa, Hay4yHbIH (haKT, MPUHIUIN, TMIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);
yVHHUBEpcaldbHble y4uyeOHbIe AelcTBUsA (TIO3HaBaTelbHbIE, KOMMYHHUKATHBHBIC, PETrYISTHBHBIC),
obecneunBaromue GopmMupoBaHre QYHKIMOHAIBHON TPAMOTHOCTH U COIIMAILHOM KOMITETEHIIUN
00yJaromuxcs;
CIIOCOOHOCTH o0ydJaronuxcs HCII0IL30BaTh OCBOCHHEBIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHHUS U YHHBEpcajbHble Y4yeOHble MICHCTBHS B TO3HABATENBHOU U
COLIMATILHOM TTPaKTHKE.
MeramnpeaMeTHble  pe3yJbTaThl  OTPAXAlOT  OBJIAJICHWE  YHUBEPCATBHBIMH  y4eOHBIMHU
II03HAaBaTCJIIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I 158 perHHTI/IBHBIMI/I HeﬁCTBHHMH.
OB.Haz]e}me yHnBepcaanban y‘leﬁHl)IMl/l NMoO3HaABaTCJIbHBIMHU lleﬁCTBHﬁMM:

1) 6a30BbIE JJOTHYECKHE TeHCTBUS:



CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh U aKTYaJIM3UpPOBaTh  MpoOOJieMy, BCECTOpPOHHE €&

paccMaTpuBaTh;

OIPEAEIIATh LENH JIEATENbHOCTH, 3a1aBasi IapaMeTpbl U KPUTEPUU MX JOCTUKEHMS, COOTHOCUTD

pEe3yibTAThl AESATEIbHOCTH C IIOCTABICHHBIMU LIEISAMU;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUIN MPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIACIATh XapaKTepHbIE

IPU3HAKU NOHATUN U yCTaHABJIMBATh UX B3aMMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME ITOHATHS

JUIs OOBSICHEHUS OT/ACTIBHBIX (DAaKTOB U SIBJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMHU; CTPOUTH
JIOTUYECKUE pacCYy)KIEHUsI (MHAYKTHBHBIE, JEAYKTUBHBIE, [0 aHAJIOIHH),

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHUSX, (POPMYIUPOBATH

BBIBOIbI M 3aKJIFOUCHMUS;

IPUMEHSATH B IIpOLiecce MO3HAHUS, UCII0Ib3yeMble B XUMUM CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH,

IpeoOpa3oBbIBaTh MOJEIBHBIE MPEACTABIECHUS — XUMHUYECKMH 3HaK (CHMBOJI) D3JIEMEHTA,

XuMu4yeckass (opmyna, ypaBHEHHE XUMHUYECKOW pEaKIUW — TPH pEIIeHUH Y4eOHBIX

IIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIC MOJEIIbHbBIC PEICTaBICHUS AJIS

BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIE0BATENBCKHE 1efiCTBHSA:

BJIa/IETh OCHOBAMH METO/I0B HAyYHOT'O [T0O3HAHUS BEILIECTB U XUMUYECKUX PEAKLIUH;

(GopMyIUpoOBaTh LEIU U 33a4l MCCIIEA0BaHNUs, UCII0JIb30BAaTh IIOCTABICHHbBIE U CAMOCTOATEIBHO

c(hopMyJIMpOBaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA [TIO3HAHUS U OCHOBBI 1151 (HOPMUPOBAHUS

TUIIOTE3BI 110 IPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMbIX CYXKACHUH;

BIAJE€Th HABBIKAMU  CAMOCTOSITEJIbHOIO IJIAHMPOBAHUS M IPOBEIEHUS  YUYEHHUUECKUX

HKCIIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHUsl HAOJIOJATh 32 XOJOM IIpolecca, CaMOCTOSTEIbHO

IIPOrHO3MPOBATh €ro pe3ynbTar, (QopMyaupoBaTh OOOOIIEHHS U BBIBOABI OTHOCUTEIBHO

JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBaHUSA, COCTABIATh OOOCHOBAHHBIM OTYET O IPOJETaHHOM

pabore;

pUOOpETaTh ONBIT YYEHUUECKON HCCIIEJOBATEIbCKONM U MPOEKTHOM NEATENbHOCTH, MPOSBIATH

CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOWCKY METOJIOB pEIICHUs MPaKTHUYECKUX

3a/1a4, MPUMEHEHHIO Pa3JIMYHbIX METO/IOB IIO3HAHMS.

3) padora ¢ uHpopmanmeii:

OpUEHTUPOBAThCSA B Pa3IMYHBIX HMCTOYHUKAX HHG(OpMaLMK (HAy4dHO-TIOMYJIApHAs JUTepaTypa

XUMHUYECKOTO COJEpXkKaHHUs, CIpaBOYHbIE IocoOus, pecypchl HMHTepHeTa), aHaNIU3UPOBATh

UHPOPMALIMIO Pa3IMYHbIX BUAOB U (GOPM MpPEACTaBICHUS, KPUTHUECKH OLEHUBAaTh €&

JIOCTOBEPHOCTH Y HENTPOTUBOPEUNBOCTD;

(bopMyIMpOBaTh 3aIPOCHl U MPUMEHSATH Pa3IMYHbIE METObI IIPU MTOUCKE U 0TOOpE MH(pOpMAIHH,

HE00XO0IMMOM /715 BBITIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeEHHOr0 TUIIa;

npuoOpeTaTh OMNBIT HCHOJb30BaHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U

Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMalbHYIO (opMy mpeacTaBieHuss HHPOpMAIUN (CXEMBI,

rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAay4yHBIN A3BIK B KaueCTBE CpPEACTBA NMpH paboTe ¢ XMMHUYECKOH MH(popmanueit:

OPUMEHATh MEXIpeAMeTHbIe ((pU3nYeckue U MaTeMaTU4eCKHe) 3HaKU U CHMBOJIBI, (POPMYIIBI,

ab0peBuaTypbl, HOMEHKJIATYypYy;

HCIIOJIb30BaTh U MPEe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH.

OBJaieHHe yHHBePCAJbHBIMH KOMMYHHKATHBHBIMH /1eHCTBUSIMM:



3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl B XOJ€ JAMalIOra W/WIH TUCKYCCHUH,
BBICKA3bIBaTh HJEH, (HOPMYyTUpPOBaTh CBOM MPEIUIOKEHUS OTHOCUTEIBHO  BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TPe3CHTAlMeH pe3yabTaTOB IO3HABATEIbHOM JEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHMKAMU TIPY  BBIOJHEHUHM XHMHUYECKOTO
9KCIIEPUMEHTA, IPAKTUYECKOH pabOThl IO HCCIEIOBAHUIO CBOWCTB HW3y4aeMBIX BEILECTB,
peanuzanuu y4eOHOTO IMpOoeKTa M (HOPMYIMpPOBATH BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMS MTO3UIMN B X0/1€ 00CYXIEHHUS 1 00MEHa MHEHHSIMU.
OBJjajieHNe YHUBEPCAJbHBIMH PeryJIsiTHBHBIMH e CTBUAME:

CaMOCTOATENIFHO IUIAHMPOBaTh M OCYIIECTBIATH CBOIO II03HABATEIBHYIO JIESTEIBHOCTD,
ompezensist e€ Lenu W 3aJadd, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npeUlaraéMblii aIrOpUTM JCHCTBHM TPHU BBINOJHEHUM YYEOHBIX M HMCCIIEHAOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3P(PEKTUBHBINA CIIOCOO MX PEIICHHUS C YYETOM MOJYYECHUs HOBBIX 3HAHUH O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOAHAJIM3a U CAaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI 10

KJIACC

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Opranndyeckas XuMuUs» OTPaskaroT:
c(OpPMUPOBAHHOCTh TMPEACTABICHUNH O XHMHUYECKOH COCTABISAIONIEH E€CTECTBEHHO- Hay4YHOU
KapTUHBl MUpPA, POJIM XUMUU B MO3HAHHUM SIBICHUN IPUPOJIbI, B (POPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKUMOHAJIBHON TPAMOTHOCTH, HEOOXOAMMOW ISl pelIeHus
MPAKTUYECKUX 33aJa4 MU SKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CpelIE;

BJIaACHHUC CHUCTEMOHM XHMHUYECKHX 3H&HHI>1, KOTOpast BKIIIOYACT: OCHOBOIIOJIAraromunue IMOHATHA
(XMMHUYECKUIl DIIEMEHT, aToM, DJIIEKTPOHHas OO0OJI0YKa aroMa, MOJEKyJa, BaJeHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XWMHUYECKash CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJSpHas Macca, MOJSIPHBIM  O00BEM,  YITIEPOJHBIA  CKEeT,
dyHKIMOHATBHAS TPYINA, pagukal, W30MEpHs, HU30MEpPbI, TOMOJOTHUYECKHN psii, TOMOJIOTH,
YIIEBOOPOAbI, KUCIOPOJ U a30TCOJEpIKaINe COCAUHEHMs,, MOHOMEpP, MOJUMED, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCTUHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOSHUSI OPTaHUYECKUX
BemectB A. M. byrnepoBa, 3aKkOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUHN SI3EIK XUMHHU; MHUPOBO33ZPCHYCCKUC 3HAHUMA, JICKAINHUEC B OCHOBC ITOHHMMAHUA
MNPUIUHHOCTH U CUCTEMHOCTH XHUMHNYCCKUX HBJICHI/Iﬁ, q)aKTOJ'IOFI/I‘-ICCKI/Ie CBCACHUA O CBOI\/JICTBaX,
cocTaBe, MOTYYCHUH U 0€30MacHOM HCIIOJIb30BAHUN BaKHEUIITNX OPraHUYECKUX BEUIECTB B OBITY
Y TIPaKTUYECKOMN JEeSATEIbHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHMH BBIABIATH XapaKTepHbIE NPU3HAKU TMOHATUH, yCTaHABIMBATh HUX
B3aUMOCBA3b, UCIOJbB30BATh COOTBETCTBYIOIIUC ITOHATUSA IPHU OIMHMCAHUH COCTaBa, CTPOCHHUA U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

c(OPMUPOBAHHOCTh YMEHUW UCIHONIB30BaTh XUMUYECKYH) CHMBOJHUKY JJSI COCTaBICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKPAIIEHHON) (hOPMYII OpraHUYECKUX BELIECTB U
ypaBHeHHfI XUMHWYECCKHUX pealcum?l, H3T0TaBJIMBATh MOACIN MOJICKYJ OPTraHUYCCKUX BCIICCTB JJIA
WJUTIOCTPALIMKM UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOECHUS;



c(OPMUPOBAHHOCTh yMEHUW YCTAHABIMBATH MPUHAAJIC)KHOCTh M3YUYEHHBIX OPTaHHYECKUX
BEIIECTB [0 HX COCTaBy M CTPOCHUIO K OMNpeAeNEHHOMY KJIAacCy/TpyIie COeIuHEHUIN
(yrmeBomopoabl, KHCIOPOA M  a30TCOAEp)KALME  COCIUMHEHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHCHMS), JaBaTh MM Ha3BaHUsA Mo cuctematudecko HomeHkiatrype (IUPAC), a takxe
IPUBOJUTH TPUBHAJIBHBIE HA3BAaHUS OTAEIbHBIX OPraHMYECKHUX BEUIECTB (ITUJICH, MPOIHIIEH,
aleTUIICH, ATHICHTIIUKONb, TIUIECPUH, (eHoN, (OopMambACTU, AaleTaabJCTU, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAash KHUCJIOTa, CTEApUHOBAs KHCIOTA, TII0K03a, (PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(hOpMHUPOBAHHOCTh YMEHUS ONPEACIIATh BUbI XUMHUUECKON CBS3H B OPraHUYECKUX COEIMHEHUSX
(onuHapHBIE U KpaTHBIE);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOXKEHHUSI TEOPUU CTPOCHHUS OPraHUYECKUX BELIECTB
A. M. bytnepoBa nnsi 00bACHEHUsI 3aBUCIMOCTH CBOICTB BEIIECTB OT UX COCTaBa M CTPOCHHS,
3aKOH COXpPaHEHMs MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHEe U XUMHUYECKHE
CBOICTBAa TUMHUYHBIX MPEACTABUTENCH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 9TaH,
STHJICH, TPONWICH, aleTHiieH, OyraaueH-1,3, meTwiOyraauen-1,3, OCH30J, METaHOJ, 3TaHOII,
ATUJICHTJIMKOJb, TJIULEPUH, (EHOJ, aleTalbJernl, MypaBbuHasl U YKCYCHAasl KUCJIOTBI, IJII0KO03a,
Kpaxmal, IeJITI003a, aMUHOYKCYCHas! KUCII0Ta), HILTIOCTPUPOBATh T'€HETHUECKYIO CBSI3b MEXKIY
HUMHU ypaBHEHUSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKUUN C UCTHOIB30BAHHEM CTPYKTYPHBIX
(opmyu;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTCPU30BaTh UCTOYHUKH YIIICBOJOPOJHOTO CHIPhs (HEQTH,
MPUPOJHBIN Ta3, yroib), CIOCOOBI WX MEpepabOTKU M MPAKTHMUECKOE MPUMEHEHHE MPOJYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHHUS MO XMMHYECKUM YpaBHEHUSIM (MaccChl,
00BbéMa, KOIMYEeCTBAa HMCXOJHOTO BEIIECTBA WM MPOJAYKTAa PEAaKIMH MO H3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);
c(hOpMUPOBAHHOCTh YMEHUW BJIAJAETh CHUCTEMOW 3HAHMK OO0 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHMSI, HCIONB3YEMBIX B XHUMUU TIPH HM3YUYCHUM BEIIECTB U XUMHUYECKHUX SIBIICHUU
(HaOnrofieHue, W3MEpEHHe, OKCIEPUMEHT, MOAETUPOBAaHUE), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHMS JJISl IPUHATUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOopMUPOBAHHOCTh yYMEHHI COOJO/IaTh TMpaBWIa TOJB30BAHUS XUMHUYECKON TOCYION U
71abopaToOpHBIM 000PYIOBAaHHEM, a TAKXKE MpaBUiIa OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBAaTh M BBINOJHATh XUMHYECKHN  DKCIEPUMEHT
(mpeBpaleHuss OPraHUYeCKUX BEIIECTB MPU HArPEBAHHH, MOJyYEHUE ITHICHA W U3yYEHHUE €ro
CBOICTB, KQUE€CTBEHHBIC PEAKIIUU OPTAaHUYECKUX BEUIECTB, IeHATYypallus OeIKOB Mpy HArPEeBaHUH,
[[BETHBIC pEAaKIUU OETKOB) B COOTBETCTBHHM C TMpPaBWJIAMU TEXHHMKH O€30MacCHOCTU TMpH
oOpallleHun ¢ BelecTBaMU U J1a0OpaTOPHBIM OOOpYIOBAaHUEM, NPEICTABISTH PE3YIbTAThI
XUMHYECKOTO DJKCMEepuMeHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX pEAKIUHd U
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c()OPMUPOBAHHOCTh ~YMEHUN KPUTHUYECKH aHAJU3UPOBATh XUMHYECKYI0 HWH(OPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHopmanyu, UHTEpHET U Apyrux);
c(hopMUPOBAHHOCTh YMEHUM COOJIIOAATh MPaBHJIa YKOJIOTHYECKU 11eTIECO00Pa3HOTO TOBEACHUS B
OBITYy M TpPYAOBOH JESATENBHOCTH B IENSAX COXPAHEHUS CBOETO 370POBBS U OKPYKaIOLIEH
MPUPOJHON Cpefbl, OCO3HABATh OMACHOCTh BO3JCUCTBUSl HA YKUBBIE OPraHU3MBbI



ONpeNIeEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMas cMmbica mnokazarens [IJIK, moscusaTe Ha
npuMepax CIoCOObl YMEHBIICHUS U MPEIOTBPAIICHHUS] WX BPEAHOTO BO3JCHCTBHSI HAa OPraHU3M
YeJI0BEKA;

JUTSE OOYYaIONINXCs ¢ OTPAaHUYCHHBIMEI BO3MOYKHOCTSIMU 3/I0POBbsI: YMEHUE IPUMEHSTH 3HAHHS 00
OCHOBHBIX JOCTYIHBIX METO/aX MMO3HAHUS BEIIECTB M XUMHUECKUX SIBICHUI;

JUISL CJETbIX U CHA0OBUIANIMX OOYyYarOIIMXCSA: YMEHHE HCIOJIb30BaTh PEbe(PHO- TOYEUHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anvcu XuMudeckux Gopmy.

11 KJIACC

[TpenmeTtHble pe3ynbTaThl OCBOCHHUs Kypca «OO011ast 1 HeOpraHM4ecKasi XUMHs» OTPaXKaroT:
c(OPMHUPOBAHHOCTb IPEJICTABICHUI: O XMMHUYECKOM COCTaBJIAIOLIEH €CTECTBEHHO- HAay4HOM
KapTUHBI MUpPA, POJIM XUMHUH B MO3HAHWUU SIBJICHUH NPHUPOIBI, B (OPMHUPOBAHUU MBIIIJICHUS U
KYJIBTYPBl JUYHOCTH, €€ (YHKIMOHAILHON TPAMOTHOCTH, HEOOXOAMMOW ISl peIICHHS
NPAaKTUYECKUX 3a/a4 M HKOJIOTHYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
IIPUPOJIHON Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHMUW, KOTOpas BKJIKOYAECT: OCHOBOIOJATrAOLIUE IOHATHUSA
(XMIMUYECKHil 3JIeMEHT, aTOM, M30TOIl, S-, P-, - JIEKTPOHHBIC OPOUTATIM aTOMOB, HOH, MOJICKYJIA,
MOJIb, MOJISIPHBIH 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIIECHHUS,
XUMHYEcKasl CBs3b (KOBaJICHTHas, MOHHAs, MeTaJlIM4yecKas, BOJOPOJHAas), KpUCTAJUIMYecKas
pemérka, TUIBl  XUMHYECKHMX  pEaKlMi, pacTBOp,  DJIEKTPOJIMUTBL,  HEIEKTPOJIMTHI,
ANEKTPOJUTHUYECKAs JIUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOU
peaKkuMy, XUMHMYECKOE paBHOBECHE); TEOPUUM M 3aKOHBI (TEOpUS DICKTPOJIUTHUECKON
Juccounuanuy, nepuonudeckuil 3akon J[. M. MenpeneeBa, 3aKOH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXpPAHEHHUS M INPEBpAIICHUsS SHEPIrUU IMPU XUMUYECKUX PEaKLUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHUH, MHUPOBO33PECHUYECKHE 3HAHUSA, JICKAIIME B OCHOBE ITOHUMAaHUS
NPUYMHHOCTU U CHCTEMHOCTH XUMHUECKUX SBJICHHH, (PaKTOJOTHUECKUE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJy4eHUH U OE30MaCHOM HCHOJIb30BAHWU BAXXHEWIIMX HEOPraHMYECKUX BEILECTB B
OBITY U IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHMH BBIABIATH XapaKTEpHbIE MPU3HAKK TOHATUN, YCTaHAaBIUBATh HX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUU HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUUECKYI0 CUMBOJIMKY JJISi COCTaBIEHUS (HOopMyI
BEIIECTB M YPAaBHEHUI XMMHUECKUX peakiuid, cucremarndeckyto HoMmeHkiarypy (IUPAC) u
TPUBMAJIbHbIE Ha3BAaHUs OTJEIIbHBIX HEOPTaHMYECKUX BEIECTB (yrapHblil ra3, yrieKHCIbId ras,
aMMHUak, raiéHasi U3BeCTh, Heral€Has U3BeCcTb, TUThEBAs COJia, IUPUT U JIPyTHUe);
c(OpMUPOBAHHOCTh YMEHHUH OIpeNesaTh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHX
AJIEMEHTOB B COEJAMHEHUSIX PA3IMYHOIO COCTaBa, BUJI XUMHUECKOM CBS3U (KOBAJIEHTHAs, MOHHAS,
MeTaJlJIN4ecKasi, BOJOPOJIHAsI) B COECIUHEHUSX, TUI KPUCTAJUIMYECKON PpEmETKH KOHKPETHOTO
BellecTBa (aToMHasl, MOJIEKYJspHas, MOHHAas, MeTalIn4yecKas), XapakTep cpelbl B BOIHBIX
pacTBOpaxX HEOPraHWYECKUX COCTUHEHU;

c(OpPMHPOBAHHOCTh YMEHUHN yCTaHABIUBATh NMPUHAJIEKHOCTh HEOPTaHMUECKUX BEILIECTB MO MX
COCTaBy K OIpeAeiIEHHOMY KIAcCy/TpyNIe COEIUHEHUH (MPOCThIe BEIIECTBA — METAIbl U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUBI, COJIH);



c(OpMHPOBAHHOCTh YMEHUH PACKPBIBATH CMBICH meproanueckoro 3akona J[. . Menneneesa u
JIEMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOIILYIO, 0OBSICHUTEIBHYIO M IPOTHOCTUYECKYIO (DYHKIINH;
c(OpMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHUX
anemeHToB 1-4 nepuonos Ilepuoanueckoit cucteMsl xumudeckux sinemenToB J1. M. Menneneena,
UCIIOJIB3Ysl IOHATHS «S-, P-, U-3JIEKTPOHHBIC OPOUTAINY, «IHEPTETHYECCKUE YPOBHHY», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB M UX COCAMHEHUH 10 NepUoaaM U
rpynnam [lepuoauueckoit cucrembl xumudeckux dneMeHToB . 1. Menaeneena;
c(OPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOICTBa
HEOPraHMYECKUX BELIECTB PA3JIMUHBIX KJIACCOB, MOJITBEP)KJATh CYIECTBOBAHUE I'€HETUUYECKOU
CBSI3M MEXKJy HEOPraHWYECKMMM BEUIECTBAMU C MOMOLIBIO YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUM;

c(OPMHPOBAHHOCTh yYMEHHUS KJIACCU(UIMPOBATh XHUMHUYECKHE PEAKIHH MO0 Pa3IUYHBIM
npu3HakaM (YMCIYy M COCTaBy pEardpyloluX BEIIECTB, TEIUIOBOMY J(QEKTy peakuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHUSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);
c(hOpMUPOBAHHOCTh YMEHHH COCTaBISATH YPAaBHEHHsI PEAaKIUil pa3jIMYHBIX THUIIOB, IMOJIHBIE U
COKpaIlEHHbIE YpaBHEHUS pPEaKLMi HOHHOIO OOMEHA, YUYMTBHIBAsi YCJIOBHS, NPU KOTOPBIX 3TH
peakuuy UAYT /10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN MNPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTraHWYECKHUX BEILECTB, PACIO3HABATH ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIUE
B BOJIHBIX PacTBOpaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh ~YMEHUH  PacKpbIBaTh CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITh 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peakUuud OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMIEHHS XHMHUYECKOTO paBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTBus (nmpunuun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XMMHUYECKHE MPOIECCHI, JEKAIIMEe B OCHOBE
IOPOMBIIIJICHHOTO TOJIyYeHHs] CEpPHOM KHCJIOTHI, aMMHaka, a Takke COOPMHUPOBAHHOCTh
npeJcTaBieHu 00 OOUIMX Hay4YHBIX NPUHIMUMNAX M 3KOJOTHYECKHX MpobdjemMax XMUMHUYECKOTO
IIPOM3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUH TPOBOJUTH BBIUMCICHUS C UCIOJIb30BAaHUEM TIOHSATHS
«MaccoBasi JIoJi1 BeEIeCTBAa B PacTBOpe», OOBEMHBIX OTHOLICHMH Ta30B IMPH XMMHUYECKHUX
pEaKIMIX, MacChl BEIIEeCTBA WM 00bEMa ra30B M0 U3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCEe WU
00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKLMU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakliuy Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, PEBPAILIEHNS U COXPAHEHUS YHEPIHH;

c(OPMHPOBAHHOCTh yMEHUI cOOI0AaTh TNpaBWila TOJb30BAHUSA XHMHUYECKOM MoOCynol u
71a0opaTOpHBIM 000pYJOBaHUEM, a TaKXkKe MpaBuiIa OOPaIeHUs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJA0OPATOPHBIX XMMUUYECKUX OIBITOB;

c(OpMHPOBAHHOCTb YMEHU MJIAHUPOBATH U BBHIOIHATH XUMUYECKUN HKCIIEPUMEHT (pa3iokKeHue
MepoKCHIa BOJAOPOa B MPHUCYTCTBUM KaTalu3aTopa, ONpPEeIeHUe Cpelibl paCTBOPOB BELIECTB C
MOMOUIbI0 YHUBEPCAJIHHOTO HWHAMKATOpa, BIUSHUE pPAa3jIMYHBIX (AKTOPOB HA CKOPOCTb
XUMHUYECKON pEaKIMW, pPEeaKklUUd HOHHOrOo OOMEeHa, KaueCTBEHHbIE peakIuu Ha cyiabgart-,
KapOOHAT- M XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHMUs, pPEIIeHHE HKCIEPUMEHTANbHBIX 3a]ad I10
temaMm «Metael» U «HemeTanmisl») B COOTBETCTBUU C MpaBUIaMH TEXHUKU 0€30MacHOCTU MpU
oOpaleHuu ¢ BeIeCTBaMU U JaOOPaTOPHBIM 000PYI0BAaHUEM, TTPEICTABIISITh



pe3ynbTaThl XUMHYECKOTO JKCIIEPUMEHTa B (OpMe 3amuch YpaBHEHH COOTBETCTBYIOIINX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh ~YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XHMHYECKYH) HWH(POPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpECTBAa MAaCCOBOM KOMMYHUKaLWUU, IHTEpHET U JIpYTHUX);
c(hOpMHUPOBAHHOCTh YMEHUH COOJII0/IaTh MpaBUiIa SKOJIOTHUYECKH 11e1eco00pa3Horo MoBeAeHHs B
ObITY U TpPYIOBOM JEATEIBHOCTH B IEISIX COXPAHEHUS CBOETO 3J0POBbS U OKpYXKarolen
MPUPOJHON Cpejbl, OCO3HABATh OMACHOCTh BO3JICUCTBHUS Ha >KHUBBIE OPraHU3MbI ONPEIEIEHHBIX
BellecTB, MoHUMas cMbica nokasarens [1/IK, moscHsaTe Ha mpuMepax crocoObl YMEHbIIECHUS U
MPEIOTBPALICHHS UX BPEIHOTO BO3/ICUCTBUS HA OPTaHU3M YEJIOBEKa;

JUTSE O0YYaIOMIMXCsl ¢ OTPAHUYCHHBIMHI BO3MOKHOCTSIMH 3/I0POBbsSI: YMEHUE IPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/aX [MO3HAHUS BEIIECTB M XUMHUECKUX SIBICHUI;

JUISL CJETIbIX U CHA0OBUIANIMX OOYyYarOIIMXCSA: YMEHHE HCIOJIb30BaTh PEbePHO- TOYEUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu xumudeckux (Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHME 10

KJACC
KoandecTBO YacoB DJIeKTPOHHbIE
HanmMeHnoBaHue pa3aesioB U TeM
Ne n/n porpavMb1 Beero Koutposabneie  IlpakTuyeckne (UuppoBbIie)
padoThI padoThI o0pa3oBaTejibHbIE
pecypchbl
Pasjen 1. Teopernueckue OCHOBbI OPraHUYeCKOH XUMHU
IIpenmer opranmdeckon xumuu. Teopus " Hool collecti
1.1 CTPOCHHUSI OPraHUYECKHX COCAMHEHHU A. 3 ttp://school- collection.edu.ru
M. bytieposa
Wtoro o pazneny 3
Pa3nen 2. YrieBoaopoabl
http://school- collection.edu.ru
2.1 [IpenenbHbIE YTIIEBOAOPO bl — AIKAHBI 2
29 HenpenenbHbIe yriieBOAOPOAbI: ATKECHBI, 6 1 http://school- collection.edu.ru
’ AIKAaAWECHBI, AJIKUHBI
http://school- collection.edu.ru
2.3 ApoMaTH4eCcKHUe YTiIeBOJOPOIbI 2 i/l
54 [IprpoaHbIE NCTOYHUKH YTIIEBOJOPOIOB U UX 3 1 http://school- collection.edu.ru
' nepepaboTka
Hroro no pasneny 13
Pa3nen 3. Kuciopoaconep:kamiue opranndeckne coeTuHeHus!
31 Crmprst, Dexon 3 http://school- collection.edu.ru
3.2 Anpaeruasl. KapOoHOBBIE KUCTIOTHI. 7 1 http://school- collection.edu.ru
' CrnoxHble 3(upbl
33 VIeBobI 3 1 http://school- collection.edu.ru
Wroro no pazaeny 13
Pasnen 4. A3orcoaepkaiiue OpraHnvecKue coeMnHeHus!
http://school- collection.edu.ru
4.1 IAMHUHBI. AMHPHOKHUCIIOTEL. benku 3 pi/l



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

Wtoro mo pazneny 3

Pasjien 5. BoicokoMoJieKyasipHbIe COeIMHEHUsI

51 Mactmaccst. Kayuyku. Bonoksa 2 http://school- collection.edu.ru
Wroro no pazneny 2

OBHIEE KOJIMYECTBO HACOB I10O I[IPOTPAMME 34



http://school-/

11 KITACC

KoandyecTBO YacoB JJIeKTPOHHbIE

HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne mi/m

MPOrpaMMbl Bcero Kogl TPOJIBHEIC HpﬁaKT“quKHe o0pa3oBaTejibHbIE

padoThbI padoThI pecype

Pazjen 1. Teopernueckue 0OCHOBBI XMMHHU

Ctpoenue aroMoB. [lepuoanyeckuii 3akoH u _
1.1 [Tepuoanueckas cucTeMa XUMHYECKUX 3 http://school- collection.edu.ru

snemenToB . 1. Menaeneera
19 Ctpoenue BemecTBa. MHOrooopasue 4 http://school- collection.edu.ru

' BEIIIECTB
http://school- collection.edu.
1.3 XHUMHYECKUE PEaKIIUU 6 1 1 p://school- collection.edu.ru
Wtoro o pazneny 13
Pa3nen 2. Heopranmueckasi XuMus
01 MeTaibl 6 1 http://school- collection.edu.ru
50 HeMeTanisl 9 1 1 http://school- collection.edu.ru
b3 CBs13b HEOPTraHUYECKUX U OPTAHNUYECKUX 9 http://school- collection.edu.ru
' BEILIECTB

Hroro no pazneny 17
Pasznea 3. XuMus 1 JKU3Hb
31 T — 4 1 http://school- collection.edu.ru
Wroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 3



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHME. 10

Ne KoJimuecTBO YacoB
aTa
DJIeKTPOHHBIE HU(POBbIE il oBeen
I Tema ypoka Beer o KOHTpO HpaKan I[aTa 06pa30BaTeJILHI)Ie pecypcehbl ]/lﬂp
UIbHBIE ecKne M3y4CHHU (paxTuye
L
padoThI pPadoThI crcas)
n [IpenMeT OpraHM4ecKor XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHE U 1 http://school-
BHAYECHHE collection.edu.ru
) Teopus cTpoeHus: oprannueckux coequnenuil A. M. Bytieposa, eé 1 http://school-
OCHOBHBIE ITOJI0KEHUS collection.edu.ru
[IpencraBieHue o KI1acCUPUKALUU OPTraHUUYECKUX BELIECTB. http://school
3 |Homenknarypa (cucremMaTudeckas) U TpUBHAJIbHbIE HA3BAHUS 1 coIII: tion.edu.ru
OpraHUYECKUX BEIECTB T
. http://school-
4 |AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOIMUECKUH psif 1 .
collection.edu.ru
. http://school-
5  [MeTaH 1 9TaH — NPOCTENIINE IPEICTABUTEIHN AJIKAHOB 1 .
collection.edu.ru
o http://school-
6 |AJKEHBI: COCTAaB U CTPOEHUE, CBOWCTBA 1 P17
collection.edu.ru
. http://school-
7 [DTuieH U nIpoNuiIeH — MPOCTEUIINE IPECTABUTEIH AIKEHOB 1 )
collection.edu.ru
o IIpakTyeckas padora Ne 1. «IlosiyyeHne ITU/IeHA U U3yUeHHUe 1 1 http://school-
ero CBONCTB» collection.edu.ru
9 Ankanuensl. byramuen-1,3 u metunOyraauen-1,3. [lonydyenne 1 http://school-
CHHTCTHYECCKOI'0 KaydyKa U PE3UHBI collection.edu.ru
10 AJIKMHBI: COCTaB M1 0COOEHHOCTH CTPOECHUS, TOMOJIOTUYECKUH P 1 http://school-
ALIETHIIEH — MPOCTEHIINN PECTaBUTENb aJKUHOB collection.edu.ru
. http://school-
11 [BpruMcieHus 10 YpaBHEHUIO XUMUYECKOHN peakuu 1 P/
collection.edu.ru
http://school-
12 |Apensl: 6eH301 U TONIy0J. TOKCHYHOCTB apeHOB 1 P/
collection.edu.ru
13 [[‘eHermyeckast CBA3b YIIIEBOAOPOAOB, IPUHAIIEKAIINX K 1 http://school-
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[pa3JINMYHbBIM KJlacCaM

collection.edu.

HpPIpOHHI)Ie HUCTOYHUKH YTJICBOAOPOAOB: HpHpOILHLIfI ras u

http://school-

14 M )
MOy THBIE He(DTSHBIE Ta3bl, HEPTh U MPOAYKTHI e€ TiepepaboTKu collection.edu.ru
i5 [ [prpoaHbIE HCTOUHUKHU YIIIEBOJOPOAOB: IPUPOIHBIN I'a3 U http://school-
MOy THBIC He(DTSHBIC Ta3bl, HEPTh U POAYKTHI €€ TiepepaboTKu collection.edu.ru
16 [KoHTpoJbHas padoTa nmo pa3aeay «YT1eBoI0POAb»
17 TIpenenbHbIE OMHOATOMHBIE CIUPTHI: METAHOJ U 3TAHOM. http://school-
BoxopoaHas cBs3b collection.edu.ru
http://school-
18 [MHOroaToMHbIE CIUPTHI: ITUWICHIJIUKOJIb U TJIMLEPUH .
collection.edu.ru
19 DeHOo: CTPOeHHE MOJIEKYJIIBI, (PH3MUeCKre U XUMHUIECKHE CBOWCTBA, http://school-
[IpYMEHEHUE collection.edu.ru
bo A ] A http://school-
JIBACTUBL: (POPMATTBACTH/T U alleTANbACTHA. AIICTOH collection.edu.ru
b1 (OHOOCHOBHBIE IIPEAEIbHBIC KAPOOHOBBIE KUCIOTHI: MypaBbUHAs http://school-
1 yKCyCHast collection.edu.ru
o [MpakTuyeckasi padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHO# http://school-
KUCJIOThD) collection.edu.ru
b3 CteaprHOBAs M1 OJICMHOBAS KUCJIOTHI, KaK MPEJACTAaBUTEIH BBICIITHX http://school-
KapOOHOBBIX KHUCIIOT collection.edu.ru
ha Mb11a KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ACHCTBHE http://school-
collection.edu.ru
s CiiokHBIC 3(pHPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['HIposu3 http://school-
CITOXHBIX 3(UPOB collection.edu.ru
b6 Dic ) 5 http://school-
WPBL: TUAPOJIN3, IPUMEHEHUE, ONOJIOrHYeCcKas pojb )KUPOB collection.edu.ru
7 'YriieBoabl: coctas, knaccudukanus. BakHelme npeacTaBuTenu: http://school-
rIIF0K03a, (PPYKTO3a, caxapo3a collection.edu.ru
bs Kk e 1o o http://school-
XMall 1 KakK IPUPOJIHbIE TTOJMMEPHI .
Paxmait i HEJLTON03a KaK MPUpOA JTHMEp collection.edu.ru
bo KonTponbsHas padora nmo pa3nenay «Kncaopoaconep:xkammue
OpraHuvecKue CoeJHHCHUsD)
http://school-
30 |AMUHBI: METUJIAMHUH U aHUIUH

collection.edu.
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1 AMUHOKHCIIOTBI KaK aM()OTEPHBIC OPraHUYCSCKUE COSMHEHUS, X 1 http://school-
Orosiornyeckoe 3Hauenue. [lenruant collection.edu.ru

32 |benku Kak NPpUPOAHBIE BEICOKOMOJIEKYJIAPHBIE COCTUHEHHS 1 http:/, /.S chool-

collection.edu.ru

(OCHOBHBIE MTOHSATHUSI XUMUU BRICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/II‘/'I‘: http://school-

33 |OcHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYIIAPHBIX COSTNHEHHI. 1 collection.edu.ru
ILmacTmaccel, Kay4yKH, BOJIOKHA

34 |[[IpomexyTouHnasi arrectanus. Kontposabnas padora. 1

OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34
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11 KJIACC

KosinuecTBo 4acoB JJIeKTPOHHBIE Hara
JlaTa npoBes
Ne Koutpon  [IpakTuu undposBbie orst
Tema ypoka usyye
n/n Bcero |[LHLIe ecKue o0pa3oBaTejibHble  (dakTH
HHHA yeckas)
padoThbI padoThbI pecypchbl
1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 http://school-
KOH(HUTypanus aTOMOB collection.edu.ru
[Tepnoanueckuii 3akoH u lleprnoanyeckas cucrema
2 XUMHYECKHX 21eMeHTOB JI. 1. MeHaeneeBa, ux 1 http:// .S'ChOOI'
. . collection.edu.ru
CBSI3b C COBPEMEHHOM TEOpHUEH CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
BJIEMEHTOB U UX COEAMHEHUH 10 TPYIIIaM U IEPUOIAM.
3 3HayeHKe NEPUOMIECKOTO 3aKOHA U CUCTEMBI 1 http://school-
collection.edu.ru
XUMHYECKHX 351eMeHTOB JI.11. Menaenecera
B Pa3BUTHH HAYKU
CtpoeHue BenecTBa. XUMHUECKas CBSI3b, €€ BUJIBI,
o http: hool-
4 MEXaHU3Mbl 00pa30BaHU KOBAJIEHTHOM CBSI3H. 1 ttp:// choo
collection.edu.ru
Bonopoxanas cBs3b
BanenTHOCTB. D€KTPOOTpULATENBHOCTD. CTENEHB
5 okHcleHus. BemecTsa MOJIEKyISpHOTO U 1 http://school-
collection.edu.ru
HEMOJIEKYJIIPHOTO CTPOCHHUS
[TousaTue o nucnepcHbIX cuctemax. cTuHHbBIE U
6 KOJIIOUTHBIE PACTBOPBI. MaccoBast 10JIs BEMIECTBA B 1 http://school-
collection.edu.ru
pacTBope
Knaccudukanus 1 HOMEHKIATypa HEOPTraHUIECKUX
7 coelMHeHU . [ 'eHeTnuecKas CBsI3b HEOPraHMYECKUX 1 http:// .SChOOI'
collection.edu.ru
BEIIECTB, PA3TUYHBIX KJIACCOB
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Knaccugukanus XuMHUeCKUX peakluii B
HEOPraHUYECKON U OPraHN4eCKOli XUMHUU. 3aKOH

http://school-

8 ;
COXpPaHCHHUS MacCChl BEILICCTB; 3aKOH COXPAaHCHUS U collection.edu.ru
MPEBPALICHUS SHEPTUU IPU XUMUYECKUX PEAKIIMIX

9 Ckopoctb peakuuu. O6paTuMble peakiud. XUMHUECKOe http://school-
paBHOBECHC collection.edu.ru

10 [TpakTrueckas padora Ne 1. «BausiHue pa3muaHbIX http://school-
(haKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIUI» collection.edu.ru
DnexTpoiauTuyeckas aucconuanus. [lonstue o

1 BOI0poAHOM moka3zarese (PH) pactBopa. Peakiuun http://school-
MOHHOIro oOMeHa. ['uaponn3 opranu4eckux u collection.edu.ru
HEOPraHUYECKHUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUH.

12 [[lonaTHE 06 HIEKTPOIN3E PACILIABOB M PACTBOPOB COJIEH http://school-

collection.edu.ru

13 KonTtponbHas pabota no pazzaeny «Teopernueckue
OCHOBBI XUMUW»

Mertaiuel, ux noJjioxkeHnue B [lepuoanyeckoi cucreme

14 XUMHYeCcKux 35eMeHToB J[. 1. Menneneesa u http://school-
0COOEHHOCTH CTpOeHHUs aToMOB. O01IMe collection.edu.ru
(u3nyeckre cBONCTBA METAILIIOB

15 CrutaBsl METAIIIOB. DIEKTPOXUMHUYECKUH PAAJT http://school-
HaIIpSHKEHUN METaJUIOB collection.edu.ru
XUMUYeCcKHe CBOMCTBA BaKHEMIIINX METaNIOB (HAaTpHii,

16 KaJTWii, KaJabI1ii, MATHUH, aTIOMMHHIN) M UX COETMHEHHI http://school-

collection.edu.ru

17 XUMHYECKHE CBOMCTBA XPOMA, MEAU U UX COCAVNHEHUN http://school-

collection.edu.
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XHTMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX COCAMHCHUM

http://school-

18 ;
collection.edu.ru
n
19 [IpakTuueckas pabora Ne 2. "Pemienue http://school-
SKCIIEPUMEHTAJIbHBIX 33]1a4 110 TeMe «MeTtamibny" collection.edu.ru
Hewmeramisl, ux nonoxenue B [lepruoanueckoi cucreme
20 XUMHYeCKHX eMenToB JI. 1. Menzeneesa http://school-
collection.edu.ru
1 0COOCHHOCTH CTPOEHUS aTOMOB
@du3nyecKue CBOMCTBA HEMETAIIIOB. AJUIOTPOIIHS
21  HemerawioB (Ha MPEMepE KHCIOPOA, Cephl http://school-
( PAMEp PO, CCpR, collection.edu.ru
docdopa u yraepona)
0o XUMHUYECKHE CBOMCTBA rajlOr€HOB, CEPhI U UX http://school-
COETMHEHUN collection.edu.ru
3 XuMHU4YecKre CBOMCTBA a30Ta, (pocodpa u ux http://school-
COETMHEHUN collection.edu.ru
o4 XuMHUYeCcKre CBOMCTBA yriepoaa, KpEMHHUS U UX http://school-
COETMHEHUN collection.edu.ru
o [IpuMeHeHne BaXXHEHTITMX HEMETAJUIOB U UX COCTUHEHUH http://school-
collection.edu.ru
O0600111eHre U cUCTeMaTH3aIs 3HAHUH 110 TeMe
26 «Hewmertamibry. Beraucinenus mo ypaBHeHUSAM http://school-
. . collection.edu.ru
XUMUYECKUX PEAKIUN U TEPMOXUMUYECKUE PACUETHI
07 [TpakTuueckas padborta Ne 3. «Pemenue http://school-
SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "HemeTamib'» collection.edu.ru
)8 KonTpomnpHas pabota o reMam «MeTaib» 1
«Hemeramibn
b9 Heoprannueckue 1 OpraHM4eckue KUCIOTHL. http://school-
Heoprannueckue n OpraHM4ecKue OCHOBaHUS collection.edu.ru
30 AMQoTepHbIE HEOPTAHNYECKUE i OPraHUICCKIE http://school-
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COCIMHCHNA. I'eneTndeckas CBI3b HCOPraHN4YCCKUX 1
OPraHN4Y€CKuUX BEIIECCTB

collection.edu.

Pone xumuu B obecriedyeHNu BKOHOFHHCCKOﬁ,

31 SHEPIrETUYECKON U MUIIEBOM 0€30MacHOCTH, pa3sBUTUH |1 http://school-
collection.edu.ru

MEIUIHBI

39 [IpencraBnenus 00 0OIMX HAYYHBIX MPUHITUIIAX 1 http://school-
IIPOMBIILLTICHHOT'O ITOJIY4€HUS BAXKHEHUIINX BEILIECTB collection.edu.ru

33 YenoBek B MUpE BELIECTB U MAaTEpUAIOB. XUMHUS U 1 http://school-
310pOBbE YEIOBEKA collection.edu.ru

34 [TpomexyTrounas artectanusa. KontponsHas padboTa. 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOIO
MPOIIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 10 knace/ I'a6puensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIMOHEpHOE
obmrectBo «M3narenscTBo «IIpocBenieHney
» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB WU.I'., Ciagkos C.A., AKnnoHepHOE
obmrectBo «M3narenscTBo «IIpocBenieHney

METOIUYECKHUE MATEPHUAJIBI IJI5s1 YYUTEJIA

AM. Panenxwuii, B.I1.I opmkosa, JI.H. Kpyrnukosa «/{unaktuueckuii matepuain no xumu. 10 -
11. ITocobue nus yuutensi», M.:IIpocsemienue, 2012.

KontponbsHo-m3meputensabie Matepuansl. Xumus. 11 knace/ coct.E.H. Ctpensaukosa, H.IT.
Tperybosa. — M. BAKO, 2013.

Xummust: CripaBounsie MaTepuaisl: Kanra ans yaanmxcs/ FO. 1. Tperssixo, H.H. Oneitaukos,
S.A. Kecnep, U.B. Kazemupuuk. — 2-¢ uza., nepepad., - M.: [Ipocsenienue, 1989r.

COopHUK 3a/1a4 U YIIPAKHCHH 110 XUMUU: YUueOHoe ocodue i yqammxes 8-10 kmaccos /
AJL Toneadap6, 10.B. Xonakos, FO.b. lononos. — 2-¢ u3za., - M.: [Ipoceemenue, 1984r
Ouuuknonenus A gereid. (Tom 17.) Xumus. — M.: Mup sHuuknoneauit Apanra+, Actpensb,
2008. — 656¢

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET
1. http://www.alhimik.ru TIpencTaBiaeHbl pyOpHKH: COBETHI A0UTYPHEHTY, YUUTETIO XHMUH,
CIPaBOYHMK (0O4€Hb OOJIbIIAs T0100pKA TAOIUI] U CIIPABOYHBIX MAaTEPUAJIOB), BECeias XUMHUSI,
HOBOCTH, OJTMMITHAIbI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYCCKHX CBEJCHUIA).

2. http://www.hij.ru XXypaan «XuMust u )KU3Hb» TOHSATHO U 3aHUMATEIILHO pacCKa3biBaeT 000
BCEM MHTEPECHOM, YTO [TPOUCXOIUT B HAYKE U B MHPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html DnexTporHbIit sKypHaT « XUMUKHU U XUMHUSI», B
KOTOPOM MPEJICTaBICHO MHOXKECTBO OIBITOB [0 XUMHH, 3aHUMATEIIbHOH HH(OPMAIIHH,
I03BOJISIFOIIEH YBIEYh YYCHHUKOB SKCIIEPUMEHTAIBHON YacThIO MIPEIMETA.

4. http://c-books.narod.ru BeeBo3amoskHast TuTepaTypa mno XuMHUH.

5. http://www.drofa-ventana.ru M3sectaoe u3natenbcTBo yueOHOM auTepaTypbl. HoBUHKH
HAyYHO-MIOMYJISIPHBIX ¥ 3aHUMATENbHBIX KHUT 110 XHMHH.

6. http://1september.ru XXypHan s yauteneit u He TOAbKO. BosbIioe KoimndecTBo paboT
YICHHKOB, B TOM YHCIIC ¥ UCCIICI0BATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuit KoabHBIN MTOPTA CO CCHUIKAMU
Ha 00pa30BaTe/IbHbIC CAUTHI IO XMMHH.

8. www.periodictable.ru CoopHHK cTaTeif 0 XHMUYECKUX dJIEMEHTAX, HIUTFOCTPHUPOBAHHBIH
9KCIEPUMEHTOM
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