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JATBKOBCKOI'O PAUOHA BPSIHCKOU OBJIACTH

Annomauusn K paéoueii npozpamme
y4eOHOro npeamera «XuMusH»
Pabouast mporpamma ydeOHOTO Kypca «XHUMHs» pa3paboTaHa B COOTBETCTBUU C IyHKTOM 31.1
dI'OC COO u peanuzyercs 2 roga ¢ 10 o 11kmnacc.

Pabouas nporpamma cpennero o0miero oOpa3oBaHus Mo XuMuH (0a30BbIi YPOBEHb) COCTaBJICHA
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanum B Poccuiickoit
Oenepanuny, TpeOoBaHMIl K pe3yiabTaraM OCBOCHMsS OCHOBHOW 00pa30BaTEbHOM MpOrpaMmbl
cpeaHero  oOmiero  oOpa3oBaHMs, MpPEACTaBICHHbIX B  DelepanrbHOM  rocylapCTBEHHOM
0o0pa3oBaTeIbHOM CTaHJapTe cpeaHero oduiero oOpasoBanus, ¢ yuérom «KoHuenuu npenojaBanus
yuebHOro mpeamera «Xumus» B oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoin ®enepanuu,
peau3ylomux OCHOBHBIE 00mIe00pa3oBaTeNbHbIE NPOTPAMMBI» W OCHOBHBIX  ITOJIOKCHUI
denepanpHOI pabodel MpOrpaMMbl BOCTIUTAHHSL.
Xumuueckoe oOpa3oBaHHE B IIKOJIE SIBISETCS 0a30BBIM MO OTHOMICHUIO K CHCTEME XHMHYECKOTO
o0pa3oBaHus, peain3yeT MNpHUCYIIHE OOLeMy XHUMHUYECKOMY OOpa30BaHMIO KIIIOUEBbIE LIEHHOCTH,
KOTOpbIE OTPaKaIOT TOCYNAapCTBEHHbIE, OOIIECTBECHHbIE M HMHIUBUAyaJbHbIE MOTPEOHOCTH. DTHUM
oIpesieNsaeTcsl CYIIHOCTh 0OlIei cTparernu oOydeHHs, BOCIMTAHUS U Pa3BUTHUS OOydaroluxcs
cpeAcTBaMu yueOHOro npeamera «Xumus». B xoje n3ydeHus npeamera ydaiquecs MO3HAKOMSTCS C
OCHOBaMHU opraHudeckoil xumuu. [lomydar Oa3oBble NpeacTaBICHUS O HOMEHKJIAType, U30MEpHH,
croco0ax TONydeHHs] M XUMHUYECKAX CBOWCTBAX OPTaHWYECKHX COCTUHEHUH Pa3MYHBIX KIIACCOB.
Taxxe yuwammecs IMO3HAKOMATCS Ha 0a30BOM YpPOBHE C Ppa3IMYHBIMU OOJACTSIMH TPUMEHEHUS
OpPTaHUYECKUX BEIIECTB, B TOM YHCIE MOJUMepoB. COCTaBISIONIMMYU TIpeaMeTa «XHUMHUS» SBISIOTCS
6a3oBble Kypchl — «Opranndeckas xumus» u «OOmmas ¥ HeopraHuueckass XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUs KOTOPBIX SBIISAIOTCS OCHOBBI 0a30BOM HAyKM: CHUCTEMa 3HAHUM IO
HEOPraHMYecKoW XMMMHU (C BKIIIOYEHMEM 3HAaHUM M3 OOLIell XUMHM) M OpPraHMYeCcKOW XHUMHH.
@dopMHUpOBaHUE JTaHHOM CHCTEMBbl 3HAHUM MPH W3YYEHUHM INpeaMeTa 0OecredrBaeT BO3MOXKHOCTb
paccMOTpEeHHs BCEro MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPHI XMMUHU.

Ha crynenu cpennero o0mero oopa3oBaHus Ha M3y4YeHHE XUMHUH OTBEJICHO 68 ydeOHBIX 4acoB

3a 1 rox, mo 1 yacy B HeneO B connaibHO-d3KOHOMUYeckoM mpodrte 10 u 11 kimaccos.
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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMHU Ha ypPOBHE cCpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit denepaunny,
TpeOoBaHUM K pe3ynbTaTaM OCBOCHHMs (efepaibHONH 00pa30BaTENIbHON MPOrpaMMBbl CPEIHEro OOIIero
obpazoBanus (POII COO), npencraBieHHbpix B deneparbHOM rocyIapCTBEHHOM 00pa3oBaTEIbHOM
craggapre COQO, c¢ yuérom Konmenmuu mnpenomaBaHusi Y4eOHOro mpeaMera «XHMHS» B
oOpa3zoBarenbHbIX opranuzanusax Poccuiickoit denepannu, peaau3yonx OCHOBHbIE 00pa30BaTEIbHbBIE
IIPOrpaMMbl, U OCHOBHBIX NOJI0kKEeHUH «CTpareruu pa3BuTHs Bociutanus B Poccuiickoin @enepanuu Ha
nepuof 10 2025 rona» (Pacniopsxenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MporpaMmbl IO XUMHH, K ONpEIENICHUI0 OOLIeil cTpareruu
oOyueHusl, BOCHUTAHUS U Pa3BUTHS O0yYarONIMXCS CPEACTBAMU y4yeOHOro npeamera «Xumus» aig 10—
11 xmaccoB Ha ©a30BOM YpOBHE COCTaBWJIM KoHIeNnTyaubHble mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeil, CoAep>KaHusi, pe3yapTaToB oOydeHus M TpeOOBaHH K YPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHE, MOJy4aeMOE€ BBIMTYCKHUKAMHU 00111€00pa30BaTEIbHOM OpraHU3aIlNH,
SBIIAETCS HEOThEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTH. OHO CIYXUT 3aBEPILAIOLIUM 3TallOM
peaM3anuy Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIUX I€JI0CTHOM
CHCTEME XHMHUYECKOTO OO0pa3oBaHMs. OTH LEHHOCTH KacaroTCs TIIO3HAHHWS 3aKOHOB IPHUPOIHI,
(dbopMHpOBaHKS MUPOBO33PEHHSI M OOIIEH KYIbTYpPhl YE€JIOBEKa, a TAK)KE IKOJIOTUIECKH 00O0CHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3I0pPOBBI0 M NPUPOIHON cpene. Peammsyercs Xumuueckoe oOpa3oBaHUE
oOyJaroluxcsi Ha ypoBHE CPEeIHEro 0o0IIero oOpa3oBaHus CPeICTBAMU yUE€OHOIO MpeaMeTa «XUMUs,
cojiepKaHue B MMOCTPOSHHE KOTOPOTO OINPE/IENIEHBI B IPOTPaMMe 110 XUMHUH C YUETOM crienu (KN HAYKH
XUMHH, €€ 3HaYEHUS B MO3HAHUM IPHUPOJBI U B MaTEpUAIbHOW >KM3HU OOIIECTBA, a TaKXKe C YUETOM
OOIIMX 1eNel U MPUHIIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHET0 OOIIEero
obpazoBanus B Poccuiickoit @enepanuu.

XUMHUSL Kak 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HayK MrpaeT ocoOyi pojb B COBPEMEHHOM
LUMBUJIM3AlMM, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOM KyabTyphl. OHa BHOCHUT CBOM BKJIaJl B
(dopMHpOBaHKE PALMOHAIBHOTO HAYyYHOI'O MBIIIJICHHS, B CO3JaHME LEIOCTHOTO MpPEACTaBICHHUS 00
OKpY’KaroIlleM MUpE KaK O €JMHCTBE NMPHPOJIbI M YeI0BeKa, KOTopoe (hopMupyercs B XMMUU Ha OCHOBE
MTOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aMMOCBSA3H MEX/y CTPOCHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3auMOZENCTBYSI C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMMs CTaja HEOThEMIJIEMOM
YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCJIOBHUEM YCHEIIHOTO TpyJa M JKU3HU KaKIOro YiieHa
obmectBa. CoBpeMeHHas XMMHMsS KaK HayKa CO3UJaTeNbHas, KaKk HayKa BBICOKUX TEXHOJOTHH
HalpaBJieHa Ha pelIeHHEe TII00aJbHBIX MPOOJEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOH, MUIEBOM, IKOJOTMUECKON OE30MaCHOCTH U OXPaHbI 310POBBSI.

B cooTBeTcTBUM € OOIIUMHU IENSAMHU U TPUHIMIIAMHU CPEHETO 001Iero o0pa3oBaHusl CoepKaHue
npenMera «Xumus» (10—11 kmacesl, 0a30BbIi YPOBEHb W3YUEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO
Ha  OOIICKYJBTYPHYIO TMOATOTOBKY  OOYy4YalOIMUXCA, HEOOXOAUMYIO WM  JUIsl  BBIPaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIKYEHHMS B JKU3Hb COLUYMA, MPOJOJIKECHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnsgomumMu npeamera «XuMus» ABIsA0TCA 0a30Bble Kypchbl — «OpraHudeckas XUMHUS» U
«O0miasi ¥ HeopraHuyeckas XHUMHUSA», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUS KOTOPBIX SIBISIFOTCS
OCHOBBI 0a30BOM HayKW: CHCTEMa 3HAHUH 10 HEOPraHWYEeCKOH XUMHM (C BKIIOYEHHEM 3HAHUU W3
oOmieif XuMUM) M opraHudeckor xumuu. dopMupoBaHHE AAHHOW CHUCTEMBbl 3HAHMH NpPU H3yYEHUU
npenMeTra o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOT000Opa3Hsl BEIIECTB Ha OCHOBE OOIINX
MOHSATHUH, 3aKOHOB U TEOPUH XUMHH.



CrtpykTypa coaepskanusi KypcoB — «Oprannueckast Xumus» u «O011ast 1 HeopraHuIecKass XUMHUS
chopMUpoOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE CHCTEMHOTO TOAXOJa K HM3YYCHHIO y4eOHOTro
Matepuaga U OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKM Ha ONPEACTEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOld XMMHHU BEIIECTBA pacCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPUHU CTPOCHUS OPTAaHMYECKUX COCIMHECHHM, a TAaK)Ke HA YPOBHE CTEPEOXUMUUYECKUX U
JNIEKTPOHHBIX MPEACTaBICHUA O CTpoeHHH BemiecTB. CBeneHUsT 00 M3y4aeMbIX B KypCe BEIIeCTBax
JAIOTCS B Pa3BUTUHU — OT YIJIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTUYECKU aKTHBHBIX COCTUHEHUH. B Kypce
OPraHWYECKONM XHUMHUU TIOJYy4YalOT pa3BUTHE CHOPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs NMEpBOHAYAIBHBIC MPEICTABIICHUS O XMMHYECKOW CBS3H, KJIaCCU(PUKAIIMOHHBIX ITPU3HAKAX
BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKON PEaKIIHH.

[Tox HOBBIM YTIIOM 3peHHS B IpeaMeTe «XUMHUS» 0a30BOT0 YPOBHS paCCMATPUBACTCS U3YICHHBIN
Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus TCOPETUUCCKUN MaTepruall U (PaKTOIOTHISCKHUE CBEICHHS O
BEIIECTBAX M XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01mass 1 HeopraHuvecKass XUMHUsI»
O0yJaromuMcsi TPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPUOJUYECKOrO 3aKOHA C
OOIICTEOPETUYECKUX M METOJOJIOTHYSCKUX TO3UIMH, TIyO)Ke MOHITh HMCTOPUYECKOES H3MCHCHHE
(GyHKIHUI 3TOTO 3aKOHA — OT 00001atoMIeH 10 OOBICHSIONICH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXHEHIIMX BEIIECTBAaX, WX COCTaBE, CTPOCHHMH, CBOMCTBax u
MPUMECHCHHH, a TAKXKE O XHUMHUYCCKUX PEaKIUAX, WX CYINHOCTH M 3aKOHOMEPHOCTSX IPOTCKaHUS
nomnounHsiercsa B Kypcax 10 u 11 kinaccoB aseMeHTaMu coJiepKaHusl, UMEIOIIUMHU KYJIbTYpOJIOTHYECKUN U
MPUKJIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aHMOCBSA3M XUMHUH C JIPYTUMHU
HayKaMH, pAacKpbIBalOT €€ poJib B II03HABATEIHLHOM M MPAKTHYECKOW JESTEIBHOCTH YelOBEKa,
CIOCOOCTBYIOT BOCHHUTAHHIO YBXEHHUS K IPOIIECCY TBOPYECTBA B OOJIACTH TCOPUHM M MPAKTUUYCCKUX
MPWIOKCHU XUMHUH, TIOMOTAIOT BBITYCKHUKY OPHEHTUPOBATHCS B OOIMISCTBEHHO W JIMYHOCTHO
3HAYMMBIX TIPOOIeMaXx, CBSI3aHHBIX C XUMUEH, KPUTHYECKH OCMBICIUBATh HHPOPMAIIUIO U IPUMEHSTH €&
JUIS TIOTIOJIHEHUS 3HAHUWM, PEUICHUS WHTEJUIEKTYyalbHBIX M 3KCHEPUMEHTATbHBIX HCCIIEOBATEIBCKUX
3amad. B menom copepkanue yaeOHOro nmpeamera « XUMEs JaHHOTO YPOBHS W3YYCHHUS OPHUCHTHPOBAHO
Ha (popmupoBaHUE y 00YUYAIONTUXCS MUPOBO33PEHUYCCKONW OCHOBBI JIJISl MOHUMAHUS (UITOCOPCKUX UJICH,
TaKMX KakK: MaTepHalbHOE €IWHCTBO HEOPraHMYECKOTO W OPraHU4YeCKOro MHpa, OOYCIOBICHHOCTh
CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOCHHEM, II03HABAEMOCTh MPUPOJHBIX SBICHUA MyTEM
OKCIIEPUMEHTa W PEIICHUS MPOTUBOPEYMH MEXAy HOBBIMH (aKTaMH ¥ TEOPETUYECKUMU
MPEAMOCHIIKAMHU, OCO3HAHHWE POJIM XHMHU B PEIICHUU 3KOJOTHYECKHX MPOOJeM, a Takke MmpodiemM
cOepekeHUs SHEPTETHUYECKHIX PECYPCOB, ChIPbhsI, CO3JJaHMS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemeHus 3agad BOCHUTAHUS, Pa3BUTHUS M COLMAIM3AIUU OOYYaIOUIMXCS MPUHSTHIC
MpPOrpaMMOil MO0 XWMHHU TOAXOABl K OIPEHCICHUIO COACPXAHWS W TIOCTPOCHHUS TIpeaMeTa
peycMaTpuBaT (HOPMHUPOBAHUE YHUBEPCATBHBIX YUCOHBIX JCHCTBUN, UMEIONINX 0a30BOC 3HAUCHUE
JUTS pa3NTUYHBIX BUIOB JESATEILHOCTH: PEUIeHHs MpobieM, oUcKa, aHanu3a u 00padoTku uHpopmanuu,
HEOOXOMUMBIX Ui TPHOOPETEeHUs ONbITa MPAKTHUYECKONH U UCCIEIOBATEIbCKON eaTeIbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUM XUMHHU.

B mpakTuke mpernonaBaHus XMMHHA KaK Ha YPOBHE OCHOBHOT'O OOINETro OOpa3oBaHMS, TaK M Ha
YPOBHE CpEIHET0 OOIIero oOpa3oBaHMsl, MPHU OMPEACICHUU COACPKATEIbHON XapaKTepUCTHKHU Iieneit
M3YYCHHUS TpEAMETa HalpaBJICHWEM [MEPBOCTENEHHOW 3HAYMMOCTH TPAAMIMOHHO TMPHU3HAETCS
(hopMHPOBaHHE OCHOB XMMHYECKOW HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUICCKOM
JESATEIbHOCTH YeIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KYIbTYphl. C METOIWYECKOW TOYKHU
3peHus TAaKOM MOAXO0]T K OTPEACNICHUIO [eNIel N3YUCeHUS MIPeIMEeTa SBISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHo aHHOW TOYKE 3PEHHS TTaBHBIMH LETSIMU WU3YYeHHUS Mpeamera «XuMHus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) sBISAIOTCS:

e (opmupoBaHUE CHUCTEMBI XUMUYECKUX 3HAHUU KaK Ba)KHEHIIEW COCTaBJISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JiexkaT KIIOYEBbIE MOHSITHS, (pyHIaMEHTaIbHBIC



3aKOHbl W TEOPUHM XUMHUH, OCBOCHHE $3bIKa HAYKH, YCBOCHHE M TMOHHMAaHHE CYIIHOCTH
JIOCTYIHBIX O00O0OIIEHNI MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIJICHHE C HCTOPHEH HX
pa3BUTHA U CTAHOBJICHMUS;

e (dopMUpOBaHME M DPAa3BUTHE MPEICTABICHUH O HAYYHBIX METOJAX IIO3HAHUS BEUIECTB H
XUMHUYECKUX PEaKIMil, HeOOXOAUMBIX JUIsl PUOOPETEHUsS YMEHHIl OPHUEHTUPOBATHCS B MHUpE
BEIIECTB M XUMHUYECKUX SIBJICHUW, HMEIOIIMX MECTO B NPHUPOAE, B IMPAKTUUYECKOW H
MMOBCEIHEBHOM JKU3HH;

e pa3BUTHE YMEHUH M CHOCOOOB AESTEIBHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM U OOBSICHEHHEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOIIOICHIEM ITPaBUi 0€30MacHOr0 00PAIEHHUS C BEIIECTBAMHU.

Hapsiny ¢ stum, conepkarenbHas XapaKTEepUCTHKa IeJled M 3aJad H3Y4YEHUs NpeaMeTa B
[porpaMMe MO0 XMMHUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH INPUOPUTETAMU B
cucreMe cpeaHero oomiero ooOpazoBanus. CerofgHs B IpeNnojaBaHUM XUMHUU B OOJIbLICH CTENEHH
OTHAETCSl MPEANOYTEHUE IPAKTUYECKOW KOMIIOHEHTE COJEpXaHUs OO0ydyeHUs, OPUEHTHPOBAHHON Ha
MIOJITOTOBKY BBIITYCKHUKA 00111€00pa30oBaTeIbHOM OpraHu3aluy, BIAJCIONIET0 HE HAOOpPOM 3HaHUH, a
(GYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMHM M YMEHHSIMH aKTUBHOTO MOJTYYCHHs] 3HAHUU U
MIPUMEHEHHUS UX B PEAIbHOM JKU3HM JJIs1 PEIICHMS IPAKTUUECKUX 3a/a4.

B cBs3u ¢ 3TUM npu M3ydeHHHU IpeaMera «XHUMHs» JOMHUHUPYIOILIEE 3HAYEHHE NpPUOOpeTaroT
TaKHe LEeIH U 33J1a4l, KaK:

ajanrtanus oOydaroluxcs K YCJIOBUAM JIUHAMHYHO pa3BUBAIOIIETOCs MHpa, (OpMHUpOBaHUE
WHTEJJIEKTYallbHO ~ Pa3BUTOM  JTUYHOCTH, TOTOBOM K  €aMOOOpa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOATEIIbHOMY TPUHSATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX IKU3HEHHBIX CHUTYyaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH M MX IPUMEHEHUEM;

dbopMupoBaHue y OOydarOmIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MMEIOIINX
YHHUBEPCAITbHOE 3HAUCHUE JJISl PA3IMUHBIX BUJOB JICATEIHHOCTHU: PEIICHUs IPpoOieM, TOUCKa, aHaIu3a U
00paboTku MHpOpMAaLKU, HEOOXOUMBIX Ui TPUOOPETEHUS OIBITA JACATEIBHOCTH, KOTOpasi 3aHUMAET
BaXHOE MECTO B NMO3HAHUM XHWMHH, a TaKXKe JJIs OLEHKU C MO3MIMH 3KOJOTHYEeCKOW 0e30macHOCTH
XapakTepa BIMSIHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M UY€JI0BEKA U MIPUPOJHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, HMHTEJUIEKTYAIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH
00yyaroluXxcsl: CIOCOOHOCTH CAMOCTOSATENBHO MPUOOpETaTh HOBbIE 3HAHUS IO XMMHUU B COOTBETCTBHUU
C JKU3HEHHBIMM NHOTPEOHOCTSIMHU, HCIOJB30BaTh COBPEMEHHbIE HWH(OPMALMOHHBIE TEXHOJOTUHU JUIsS
MOKCKA M aHaIKn3a y4eOHO! 1 Hay4YHO-TIOMYIIpHON HH(OPMALIUK XUMUYECKOTO COACPKAHMUS;

dbopMUpOBaHHE M pa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO W JIOTHYECKOTO MBIIIICHUS,
Ha0J110/1aTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YaCTHOCTH, MPH
IUTAaHUPOBAHUM U TPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydaromuxcs yOeXIEHHOCTH B I'yMaHHUCTHYECKON HANpaBIEHHOCTH XMMHH, €€
BXHOM POJIM B PEIICHUH TI00ATBHBIX MPOOJIEM palMOHAIBHOTO MPUPOAOINOIB30BaHNUS, TOMOTHEHUS
HHEPreTUYECKUX PpECypCoOB M COXPAHEHHUS NPUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH
OepeXKHOr0 OTHOLIEHUS K MPUPOJIE U CBOEMY 370POBbIO, a TaKkKe MPUOOPETEHHSI OIbITA HUCIIOJIb30BAHUS
MOJTYYEHHBIX 3HAHWK JJIsl TIPUHATHS TPAMOTHBIX PENICHUH B CUTYallUsIX, CBA3aHHBIX C XUMHUYECKHMH
SIBJICHUSIMU.

B yuebHOM miaHe cpeHero oomiero oopazoBaHus npeaMeT «XuMus» 0a30BOro ypoBHs BXOJIUT B
COCTaB MpeaMeTHON 00s1acTh «EcTecTBEeHHO-HAYYHBIE IPEIMETHI.

OO11iee 4ncI0 4acoB, OTBEAEHHBIX JJISl U3y4EHUsI XUMHUU, Ha 0a30BOM ypOBHE CPEIHEr0 OOIIETro
oOpa3zoBanusi, coctaBisieT 68 gacos: B 10 kiacce — 34 yaca (1 yac B Henenmo), B 11 kmacce — 34 gaca (1
4ac B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHMYecKkoil XMMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B MOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omoiorus,
n30Mepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenknartypa
OpraHMYECKUX COEIMHEHUN (cUcTeMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJBI M3Y4YCHHs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepuajaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTAaHMYECKUX BEIECTB IPH HarpeBaHUH (IUIaBJICHUE, OOYTIIMBAHNUE Y TOPCHHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHUs ), HaX0XACHNUE B IPUPOJIE, TOIYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpocHHE, BAXKHEUIINE XUMHUYCCKHEC
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 PE3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuiaeH —
NPOCTEHIINN NPECTaBUTEND aJTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu rMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyde€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUNYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOJOB. [IpuposaHblil ra3 ¥ monmyTHbIe He(TSHbIE ra3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUECKHid, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ NPOIyKThI €ro nepepadoTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAIEHUI: O3HAKOMIIEHHE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJHOIO BEIIECTBAa WM MPOAYKTAa peaklUWy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOIAaMHU, TOPEHHUE),
npuMeHeHrne. BogopoiHble cBsI3u MEXAy MOJIEKYJIaMHu COUpPTOB. JleiicTBUe MeTaHOIa U 3TaHOIIA
Ha OpraHMu3M YelloBeKa.

MHoroaTtomMHble CHUPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riunepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (pEeakLUMU OKMCIEHHS U BOCCTAHOBJICHMs, KAayeCTBEHHBIE DPEaKLUu),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoIydyeHue M mnpuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCJIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIlpumenenune xupoB. buonoruueckas posb KUpPOB.

VYrneBopl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKHE U XUMUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Mmenu(ll), okucieHne amMMuayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npUMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJu3, KaYeCTBEHHAsl PeaKkusi C HOJ0OM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHosa okcuaoM wmeau(ll)), MHOroaToMHbIX
CHOUpPTOB (B3auMojeWcTBHE IMnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOAOM), HpPOBEAECHUE IPAKTHUYECKOW paldoThl: CBOHCTBA pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJIHOTO BEIECTBA MJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benkn kak NmpupoaHbIE BBICOKOMOJEKYIspHbIE coequHeHus. [lepBuuHas, BTOpuyHas H
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: TUAPONU3, JEHATypalus,
Ka4yeCTBEHHBIE pEaKIu Ha OeJKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U WX MpPEeBpALICHUI: HaOII0IeHUEe U
ONKCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OETKOB IpPH HarpeBaHUH, I[BETHHIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpEeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€H IpU M3ydeHUU opraHmyeckol xumuu B 10 knacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: SIBICHHE, HAYYHBIH (aKT, THIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PM3MUECKUE BETUYUHBI U EAMHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MATEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.

11 KJIIACC
OBIIAS U HEOPTAHNYECKAA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYeCcKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAas 0O0OJIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/IeHus] JIEKTPOHOB MO OpOUTaNIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHask KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHYECKHX 3yeMeHToB [ U
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMoJIsSIpHasl U TOJISIpHAasi, MOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 00Opa30oBaHUsl KOBaJEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DIeKTpOoOTpUIaTeTbHOCTh. CTeneHb OKHuCIIeHUs. IOHbI: KaTHOHBI U AaHUOHBI.



BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue 0 AucnepcHbIX cucteMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPbI. MaccoBas 1oJist
BEILECTBA B PaCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHud. HoMeHkIatypa HEOpraHWYecKuX
BEIIECTB. ['€HeTHMYECKAass CBSA3b HEOPraHMYECKUX BEIIECTB, NMPUHALICKAIMX K Pa3IMYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakuil B HEOPraHUYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXpPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPTUU MPU XUMUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (pakTopoB. OOpaTUMble pEaKlUu.
Xumnueckoe paBHoBecHe. (DaKTOpbI, BIUSAIOIIME HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrueckas auccouuamnus. CuiabHble M cialdbie 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOpPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IIEJIOYHAs.

OKMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoguyeckas cuctema xumuueckux siaemMeHToB J[. U. MenpaeneeBay, usydenue
MoJieJel KPUCTAJUIMUECKUX pPeméToK, HaOJMIOAeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBUM KaTalll3aTropa,
ONpEAEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTHUUECKON paboThl «BnusHue pa3nuyHblx (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIH.

PacuérHrble 3amaumn.

Pacuétpl o ypaBHEHUAM XMMHUUYECKUX PEAKIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
pAacU€Thl C UCTOJIBb30BAHUEM MTOHATHS «MACCOBasl 10JIs1 BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnbl. llonoxxenne HemeramnoB B llepuogmyeckoil cuCTEME XUMHUYECKUX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (du3nueckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOMHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cepbl, hochopa u yriiepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALTUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN ).

[IprMeHeHne BaXKHENUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne meramios B [lepuoanyeckoin cucteMe XUMHUUECKUX JIEMEHTOB /1.
H. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 00OJI0OUEK aTOMOB MeTaiuioB. Ooiiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METAJJIOB.

XVUMUYECKUE CBOMCTBA BaXKHEWIIMX METAJIOB (HATPUHM, Kajiuii, KaiblHWidi, MarHui,
ATIOMHUHUH, IUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCNEpUMEHTAIBHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBpAlICHUN: HW3y4YCHHUE
KOJUIeKIIMA «MeTaluibl U CIUIaBbl», OOpa3Il0OB HEMETANIOB, PEIICHHE SKCIePUMEHTAIbHBIX
3a/a4, HaONIOJICHHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX U  JTa0OpaTOPHBIX  OIBITOB



(B3aMMOAENCTBUE THIPOKCUAA ATIOMUHMS C PACTBOpPAMHU KMCJIOT M ILEJNOYel, KauyeCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérsl Maccel BemiecTBa WiIM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Win 00bEMY OJHOIO M3 y4acTBYIOUIMX B pEaKLUM BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMus H )KU3Hb

Ponp xuMun B 00ecriedeHnn SK0JIOTMYECKOM, S3HepreTUYecKoi 1 MuIeBoil 6e30MacHOCTH,
pasBuTUN MenuuuHbl. lIoHATHE O Hay4yHBIX METOJAxX IIO3HAHUS BEILNECTB M XUMHYECKHX
peaKkuuu.

[IpencraBiaenus 00 OOmMX HAayyHBIX MNPUHIUIAX [POMBIIUIEHHOTO —IOJIyYEHHS
BaXHEHILNX BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAJIOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLMOHHBIE MaTEepHUalbl, KPACKH, CTEKJIO, KEepaMUKa, MaTepUaibl I DJICKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEPAJIbHbIE y10OpEHHUS.

X¥UMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
paBuiIa 6€30MacHOr0 MCIOJIb30BaHMSI ITPENapaToB ObITOBOM XMMUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIEl M HEOPraHUYECKONW XMUMHU B
11 knacce ocyuecTBIseTCS Yepe3 UCIOJIb30BaHUE KAK OOLIMX €CTECTBEHHO-HAYUHBIX IMOHSITHH,
TaK U NOHSTHUMH, ABISAIOUIMXCA CUCTEMHBIMU JJIS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IIOHATHSA: HAY4HbIM (akT, THUMoTe3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kilaccuukauus,  MNEpUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®usnka: Marepus, dSHEPrus, macca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, OpraHu3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOIIJIUBO, PECYPCHI.

Texnouorus: XUMUYECKas IIPOMBILIICHHOCTb, MeTaJuLyprus, IIPOU3BOICTBO
CTPOUTEIIBLHBIX MaTepHalloB, CENBbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, MUILIEBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEPHANIOB, 3JEKTPOHHAs IMPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUU.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYUYAIOIUMUCS MPOTpamMM
cpeaHero ooOmero o0pa3oBaHHS (JMYHOCTHBIM, METalpeIMETHBIM H TpeAMeTHbIM). Hayuwo-
METOJIMYECKOM OCHOBOHM AJis pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpamMM CPEIHEro
o011ero o6pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHCTEMHO-EATEIBHOCTHBIM MIOIX0/I0M B CTPYKTYpPE JTMUYHOCTHBIX PE3YJIbTaTOB
OCBOCHHA TMpeaMmera «XHMHsS» Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHMs BBIACICHBI CIEAYIOIINE
COCTaBJISIOLIHE:

OCO3HAaHHE OOYYaIOIIMMHUCA POCCUHUCKON TpaKAAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIM4ne€ MOTUBAIINU K 06y‘-IeHI/IIO;

LIEJICHANIPABJICHHOE pPa3BUTHE BHYTPEHHUX YOCKICHHN JMYHOCTH HAa OCHOBE KIIFOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAAUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOACTBOBATHCA B CBOCH JI€SITEIBHOCTU
HECHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYITUMHA HCHOCTHOI;'I CHUCTEMEC XUMHUYCCKOI'O O6paSOBaHI/IH;

HaJIN4YUC IPABOCO3HAHUA SKOJIOTHYECKOU KYJIBbTYPBI U CHOCO6HOCTI/I CTaBUTh LCJIIM U CTPOUTH
KU3HEHHBIC TIIaHBbI.

JIM4HOCTHBIE Pe3ylbTAaThl OCBOCHUS MpeaMeTa «XUMHS» JOCTUTAIOTCA B €IUMHCTBE Y4eOHOU U
BOCIIUTATEIILHOU ACATCIIBHOCTH B COOTBETCTBUU C TYMAHUCTUYCCKUMHU, COLITUMOKYJIBTYPHBIMU, JYXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMU W HACATIAMU pOCCHﬁCKOFO TpaXXJIaHCKOI'O O6HICCTB8,, IIPpUHATHEIMU B
o0liecTBe HOpPMaMHM U TMpaBWIAMU MOBEACHUS, CIOCOOCTBYIOIIMMHU TMIpOIleccaM CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYarOIIHXCS.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMera «XUMHUs» OTPakaroT c(HOPMUPOBAHHOCTH OMBITA
MMO3HaBaTEeILHON U HpaKTI/I‘IGCKOI\/II ACATCIIbHOCTHU 06yqa101111/1xcs1 1o peajindallvii MPUHATBIX B O6HICCTB€
[IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUs 00Y4aIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00513aHHOCTEN, YBaKEHUS K 3aKOHY
U IIPaBOIIOPAKY;

MPEJICTABJICHHSI O COLMATBHBIX HOPMaxX M MpaBUiIaX MEXINYHOCTHBIX OTHOILIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MEATENBHOCTH MpPH CO3JaHUM Y4YEOHBIX MPOEKTOB,
pEeIICHUN y‘IG6HBIX 1 IO3HABATECJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTHM MOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYTUX NpPHU
aHaJlM3e pa3IMYHbIX BUJOB YU€OHOU NeSTENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUTO OTE€YECTBEHHOU XUMUU,

YBaXXCHUA K IPOLECCY TBOPUCCTBA B oOactu TEOpHUH W MPAKTHYCCKOTO MPUMCHCHHUSA XHUMMHU,
OCO3HaHUs TOTO, YTO JIOCTIDKEHUS HAyKH €CTh Pe3yNbTaT NIUTENbHBIX HAONIOJACHUN, KPOMOTIMBBIX
AKCIIEPUMEHTATBHBIX MIOMCKOB, TTOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

HHTEPECCAa U MMO3HABATCIIBHBIX MOTHBOB B IMOJIYYCHHU W IMOCJICAYIOIIEM aHAJIN3C I/IH(i)OpMaHI/H/I (¢}
MNEPEAOBBIX TOCTHXXCHUAX COBpeMeHHOfI OTEUYECTBEHHOU XUMHUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS,



CIIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHbIE C XWMUYECKUMHU SBJICHUSIMH, U MPUHUMATh
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE HOPMBI M LICHHOCTH;

FOTOBHOCTUM OLEHHUBAaTh CBOE I[IOBEJACHUE MW IIOCTYNKM CBOMX TOBapUUIEH C TNO3ULUHI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NMOHMMAaHMU IIGHHOCTEH 310poBOro M  Oe3omacHOro o0pas3a JKW3HH, HEOOXOAWMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOMI0IeHHSI TIPaBUJT 0€30IaCHOT0 OOpaleHHs C BEIIECTBAMU B OBITY, IOBCEHEBHON KU3HU U B
TPYJIOBOM JESITENbHOCTH;

MMOHVMAHUS [IEHHOCTU TPaBUJ MHIWBUIYaTHHOTO W KOJUICKTUBHOTO O€30MAacHOTrO TMOBEICHUS B
CUTYALHUIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAaHHUS TIOCTEACTBUA U HENPHUATHS BpPEOHBIX MPHUBbIUEK (YNOTpeOJieHUs aJIKorods,
HApKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-UCCIIEOBATEIBCKOM ACATEIHHOCTH, OOIIECTBEHHO
TMIOJIE3HOM, TBOPYECKON U IPYTUX BUAX JIESATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4acCTHE B PEUICHUH MPAKTHUECKUX 3a/1ad COLIMAIbHOM HAIpaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY HU3YyUYEHUIO Mpodeccruil pa3auyHoOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HaHUHN IO XHUMHH;

YBKEHUSA K TPYIY, JIOASIM TPYyJa U pe3ysbTaTtaM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYyaJIbHOM TpaeKTOpuu oOpazoBaHus, Oymyiiein
npodeccun W peayM3ani COOCTBEHHBIX J>KM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4YeCcKOro BOCIUTAHMSI:

9KOJIOTUYECKH 1E€JIECO00PA3HOTO OTHOIICHHS K MPUPOJIE, KAK MCTOYHHUKY CYIIECTBOBAHUS >KU3HU
Ha 3emie;

MOHUMAaHUS TI00aTbHOTO XapakTepa OJKOJIOTUYECKUX MPoOJieM, BIHUSHUS SKOHOMUYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HAHUsI HEOOXOIMMOCTH WCIOIB30BAHUS JOCTHXKCHHN XWUMHUHU Il pEIICHUsT BOMPOCOB
paIlMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUSTHUS NEUCTBHI, MPUHOCAIIMX BpEl OKpPYKaroUIEeH NPUPOAHOU cpele, YMEHUs
MPOTHO3UPOBATh HEONATOMPHITHBIE AIKOJIOTUYECKHE TMOCIEACTBHS MNPEANPUHUMAEMBIX NEHCTBUN U
MpeA0TBpaIIaTh UX;

HaJTU4usl  Pa3BUTOTO  OSKOJOTUYECKOTO  MBINUICHUS, JKOJOTHYECKOW  KYJIbTYpbI, OIBITA
JEeATEIbHOCTH 3KOJIOTMYECKON HANpaBIE€HHOCTH, YMEHUS PYKOBOACTBOBAThCA UMM B MO3HABATEIbHOM,
KOMMYHHKAaTUBHOM ¥ COLMATbHOW TMpPaKTUKE, CIHOCOOHOCTH W YMEHHsI aKTUBHO MPOTHBOCTOSTHh
UJ€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOIIIECTBEHHOM MPAKTUKU;

MMOHUMaHUS CICTIU(UKN XUMHH KaK HayKH, OCO3HAHUS €€ poiu B (GOPMUPOBAHUH PATIOHAIEHOTO
Hay4YHOTO MBIIIJICHUS, CO3/IJaHUU IIEIOCTHOTO TPEICTABICHUsS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJABI U YENIOBEKa, B MO3HAHWW MPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHUur MpoOIeM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS;



yOexIEHHOCTH B 0COOOH 3HAYMMOCTM XHMMHUU JJs COBPEMEHHOM LMBWIM3alMU: B €€
I'YMaHHCTHYECKOM HAIPaBIEHHOCTH U Ba)KHOM POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYPHI,
peleHrH TI00aIbHBIX MPOOIEeM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTHUECKOM,
IUILEBOM U 9KOJIOTMYECKOM 6€30MaCHOCTH, B PA3BUTUU MEIULIMHBL, 00ECIICYEHUH YCIOBUN YCIELIHOIO
TPYZAa U 3KOJIOIMYECKH KOMGPOPTHOM JKU3HU KaXKJ0TI'0 YjieHa O0I1eCTBa;

€CTECTBEHHO-HAYYHON I'PAaMOTHOCTH: IIOHUMAHUS CYLUTHOCTU METOJOB IO3HAHHUS, UCIOIb3YEMBIX
B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCIOJIB30BATH MOJIyYaeMbIe 3HAHUS Ul aHaIU3a U OOBSCHEHUS
SBJICHUM OKPYXKAIOLIEro MHUpa M NMPOUCXOAAIIMX B HEM M3MEHEHUH, YMEHMs JienaTh 0OOCHOBAHHBIC
3aKJIIOYEHUs Ha OCHOBE HAay4yHbIX ()AaKTOB M UMEIOILMXCS JAHHBIX C LEJIBIO MOJIy4eHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BAaTh XMMUYECKHE 3HAHUS /IS pEeHIeHus mpodieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U caMOOOPa30BAHUIO, K AKTUBHOMY
IIOJIYYEHHUIO HOBBIX 3HAaHUH MO0 XUMHUU B COOTBETCTBUU C )KU3HEHHBIMU ITOTPEOHOCTAMU;

HHTEepeca K 0COOEHHOCTSAM TpyJia B pasjInyHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHUS YYEOHOTo IMpeaMera «XHUMHUsS» Ha YPOBHE CPETHETO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble U1 (OPMHUPOBAaHUST MHUPOBO33PCHHUS  OOYYAIOMIMXCS  MEXIUCIUILIMHAPHBIC
(MeXnpeMeTHbIC) OOILICHAYYHbIC TOHSATHUS, OTPAXKAIOIIME IEIIOCTHOCTh HAYYHOH KapTHHBI MUpa U
CHCHI/I(l)I/IKy MCTOAOB IMO3HAHMA, UCITOJIB3YEMbBIX B CCTCCTBCHHBIX HayKax (MaTCpI/IFI, BCIICCTBO, DHCPIUA,
SIBJICHUE, TIPOIIECC, CUCTeMa, HAYYHBIH (DAKT, TMPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIoBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCAJbHBIC YYeOHbIC JCHCTBUs (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJSTHBHBIC),
oOecrieunBaronie QopMupoBanue GYHKIMOHATBLHON TPaMOTHOCTH U COLMUAIBHON KOMIETEHIIUU
00yJaronuxcs;

CIIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSA M YHUBEpCAIbHbIE yueOHbIE JEMCTBUS B MO3HABATEILHOW M COLMATBLHON
IIPaKTHKE.

MeranpeaMeTHbIe  pe3yJabTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCATBHBIMH  Y4€OHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH JAeHCTBUAMM:

1) 6a30Bble JIOTHYeCKHeE 1eliCTBUA:

CaMOCTOSITENIbHO  (OpMyIMpOBaTH M aKTyaJlU3UpoBaTh  HpoOJieMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpENENATh LeIu NeATENbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUHU UX JTOCTHKEHHUSI, COOTHOCUTH
PE3YIBTATHI ACATCIIBHOCTH C IMMIOCTABJICHHBIMU LECIAMU,

HCII0JIB30BATh IMPU OCBOCHHUU 3HAaHUH HpI/IéMI)I JIOTUYCCKOT'0O MBIIUJICHUA — BBIACIIATE XapaKTCPHBIC
MIPU3HAKU TOHATUN M YCTAHABIIMBATh UX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IS
OO0BSICHEHUS OTACNBHBIX ()aKTOB U SIBJICHUI;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUH IJId KJ'IaCCI/ICbI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHaBJIMBATE NPUIHNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,



CTPOUTB JIOTUYECKHUE PACCYXKAEHUS (MHIAYKTUBHBIC, NEAYKTHUBHBIC, 110 AHAJIOTUHU), BBIIBIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B pACCMATPUBACMBIX SIBICHUSX, (OPMYJIHPOBATH BHIBOJBI U
3aKJIFOUEHNS;

IIPUMEHSATH B IIpOLiecce MMO3HAHUS, UCII0Ib3yEeMble B XUMUU CUMBOJIMUYECKUE (3HAKOBBIE) MOJIENH,
IpeoOpa3oBbIBaTh MOJICJIbHBIE MPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) 3J€MEHTa, XMMUYECKast
dopmyna, ypaBHEHHE XHWMHUYECKOM pEaKIMU — TMpH pPEIICHUH Yy4YeOHBIX TO3HABAaTENbHBIX U
[IPaKTUYECKUX 33/]a4, IPUMEHSTh Ha3BaHHBIE MOJIEJIbHBIC ITPEICTABICHMS 111 BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUil.

2) 0a3oBblIe HCCJIeA0BaTeIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

(dbopMyIHpOBaThH LIEIH U 337a4l UCCIIEIOBAHMS, UCIIOIb30BaTh MOCTABICHHBIE U CAMOCTOSITEIHHO
c(OpMyJIHpPOBaHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI sl (OPMHPOBAHUS
TMIIOTE3BI 110 POBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUM;

BJIQJI€Th HABBIKAMU  CAMOCTOATEIBHOIO  IUJIAHMPOBAaHUS M IPOBEIACHUS  YUEHMUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HAOJMI0JaTh 3a XOAOM IIpOLEcca, CaMOCTOSITEIILHO
IIPOrHO3UPOBATh €ro Pe3yybTaT, POpPMYINPOBaTh 00OOIIEHUS U BBIBO/IbI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yabTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBaHHBIM OTUET O MPOeIaHHOM paboTe;

NpUOOPETaTh OINBIT YUYCHUYECKOW HCCIIECAOBATENLCKOM M MPOEKTHOW AESTENbHOCTH, MPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY ITOMCKY METOJOB PEIICHHsS MPAaKTUYECKHX 3ajad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B MO3HAHMUSL.

3) paGora ¢ ungopmanmei:

OPHEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HH(pOpManmu (HAYYHO-TIOMYJspHAs JUTEeparypa
XUMHYECKOTO COJIepKaHuUs, CIIPaBOYHBIE TocoOus1, pecypcsl HTEepHETa), aHanM3upoBaTh HHPOPMALIUIO
pasNUYHBIX BUAOB U (GOPM NPEACTABICHUS, KPUTUYECKH OLEHUBATh €€ JIOCTOBEPHOCTh M
HEMPOTHBOPEUUBOCTb;

(GbopMyNIMpoBaTh 3aIIPOCHl M MPUMEHATh Pa3IMYHbIE METO/IbI MPU MOUCKE U 0TOOpe UHpOpMaIuHy,
HE0OXO0IMMOM ISl BHIITOJIHEHUSI YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIa,

npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTMH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYI0 (QOpMy NpeacTaBieHHUs HHGOpMalUU (CXEMBI,
rpaduku, Tuarpammbl, TaOJIUIbL, PUCYHKHU U IPYTHE);

UCTOJIb30BaTh HAayYHBIN SI3BIK B KaueCTBE CPEACTBA MpHU padoTe ¢ XMMUYECKOH MH(popMmanue:
IPUMEHATh MEXIpeIMeTHble ((U3nUyeckue M MaTeMaTH4ecKWe) 3HAaKM U CHUMBOJIBL, (OPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISIIHOCTH.

OByagenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHSIMU:

3aJjaBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl B XOJ€ Juajora W/HWIM TUCKYCCHH,
BBICKa3bIBaTh HJIeU, (HOPMYIUPOBATh CBOM MPENTIOKEHUS OTHOCHUTEIHHO BBIIOJIHEHUS MPEIJIOKEHHON
3aJ1auy;

BBICTYNIaTh C IPE3EHTALMEl pe3yJbTaTOB I103HABATEIBHOW JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIPU BBIIOJHEHUM XMMHMUYECKOIO IKCIEPHUMEHTA,
MPaKTUYECKOH paboThl MO HCCIEIOBAaHUIO CBOWCTB HM3yYaeMbIX BEIIECTB, pealu3alud y4eOHOTro
mpoekta U (OpMyIHpOBaTh BBIBOABI IO pe3yilbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MyTEM
COTJIACOBAHUS MO3UIUH B X071 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OgByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMU AeHCTBUAMM:



CaMOCTOSITEJIbHO  IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK  IIO3HABATEIBHYKO JIEATENBHOCTD,
ompenensas e€ LENM W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH
IpeJylaraeMblii AITOPUTM ACUCTBUI MPH BBHIIOTHEHUU YY€OHBIX U UCCIIEIOBATEIbCKUX 3a/1a4, BEIOMPATh
HauOosee 3(peKkTuBHbI cnocod MX pemeHus ¢ y4€TOM IOJy4YeHHs HOBBIX 3HAHUN O BELIECTBaX U
XUMHYECKHUX PEAKLMSIX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHaln3a U CaMOOLEHKHU.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHuveckasi XUMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TIPEJACTABICHUH O XUMHYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPa, POJIM XUMHUH B TIO3HAHUHU SIBJICHUN TIPUPOJBI, B POPMUPOBAHUN MBIIIJICHHUS U KYJIbTYPHI
JTUYHOCTH, €€ (DYHKIIMOHAIHLHOW TPAMOTHOCTH, HEOOXOIUMOW Il PENICHUS NPAKTHYSCKUX 3a1ad U
AKOJIOTHYECKA 0O0OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/IOPOBBIO U TIPUPOTHOM CpelIe;

BJIQJICHUE CHUCTEMOM XHWMHUYECKHMX 3HAHWM, KOTOpas BKIIFOYACT: OCHOBOIIOJIATAFOIINE IMOHSATHUS
(XMMUYEeCKUIl ~ DIIEMEHT, aToM, DJIIEKTPOHHAas O00O0JOYKa aroma, MOJIEKyJa, BaJCHTHOCTb,
AEKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBsI3b, CTPYKTYpHAsi ¢opMyiia (pa3BEpHyTasi U COKpAIIEHHAs),
MOJIb, MOJISIPHASE Macca, MOJISIPHBIA O00BEM, YIIIEPOJHBIA CKeJeT, (yHKIMOHATbHAS TPYIIa, PaauKal,
U30MEpHsl, H30MEPBI, TOMOJIOTHYECKUI PsAZl, TOMOJIOTH, YIIEBOJOPOAbI, KUCIOPO U a30TCOAEpIKAIIUE
COEIMHEHHS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHS); TEOPUU U
3aKOHBI (TEOpHUsSI CTPOCHHUS OPraHWYECKUX BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS MAaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHH; MHPOBO33PCHUCCKUE 3HAHUS, JIeXKAIIUe B
OCHOBE MOHUMAaHHS IPUYMHHOCTH U CUCTEMHOCTH XUMHYCCKHUX SIBJICHHUH, (aKTOJIOTHICCKHE CBEJICHUS O
CBOMCTBAxX, COCTaBe, MOMYyYEHUH U OE30MaCHOM HCIOJIB30BAHUN BaXKHEUIITNX OPraHUYECKUX BEIUIECTB B
OBITY ¥ IPAKTHYECKOH JIeATEITHHOCTH YEIIOBCKA,;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTePHBIC NPU3HAKU TIOHATHW, YCTAHABIMBATH WX
B3aMMOCBS3b, HCIIOJNB30BATh COOTBETCTBYIOIIME TMOHSATHS TPHU OMUCAHUM COCTaBa, CTPOSHUS U
MpEeBpaIIeHUI OPraHuYeCKUX COeTMHEHU;

chOpPMUPOBAHHOCTh YMEHUH HCMOJb30BaTh XWMHUYECKYI0 CHMBOJUKY JJS COCTaBICHHS
MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOW) (OpMYJ OpPraHUYECKHUX BEIIECTB U
YPaBHCHHA XUMHUYECKHX PEAKIUi, HW3rOTaBIMBATh MOJICIIM MOJICKYJ OPraHMYECKUX BEIIECTB JUIS
WUTIOCTPAIIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMUPOBAHHOCTh yMEHUW YCTaHABIUBATh MPHUHAIJICKHOCTh HM3YUYEHHBIX OPTaHHMUYECKUX
BEIIECTB 10 WX COCTaBY M CTPOCHHIO K ONPEICIIEHHOMY KJIACCY/TPYIIe COSAMHECHUN (yTIIeBOIOPOIBI,
KHCIIOPOJT ¥ a30TCO/ICpKAIINE COSAMHCHHSI, BRICOKOMOJICKYJISIPHBIC COCJIMHCHHS), 1aBaTh UM Ha3BaHUS
no cucreMatudeckoir HomeHkiarype (IUPAC), a Takxke NpUBOAUTHh TPUBUAIBHBIE HA3BaHUS OTACTHHBIX
OPraHMYECKUX BEIIECTB (ITWJICH, TMPOMWUIIEH, AaleTUJIeH, OJTUJICHTIUKONIb, TJIHIEePUH, (EeHO,
dbopManbaeTuI, aneTanbJeTH]I, MYypaBbHHAs KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIIOTa,
CTeapuHOBAs KUCIIOTa, TIIF0K03a, PPYKTO3a, KpaxMall, IeJIII0JI03a, TIIUINH);

c(hOpMUPOBAHHOCTh YMEHUS OTPECNIATh BUbI XUMUYECKON CBS3H B OPTaHUYECKUX COSTMHEHUIX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMECHHS MPUMEHSTH IOJIOKCHHUSI TEOPUH CTPOCHUS OPTaHWYSCKUX BEIICCTB
A. M. BytnepoBa mjisi 00bsICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXPAaHEHUS MaCChI BEUIECTB;



c(OpMUPOBAHHOCTh YMEHHIl XapaKTepu30BaTh COCTaB, CTpOEHUE, (PU3MUEeCKHe U XUMHUYECKUE
CBOMCTBA TUIMUYHBIX MPEACTABUTENCH PA3IMYHBIX KIACCOB OpPraHWYECKUX BEIIECTB (METaH, JTaH,
STWICH, NPOMWICH, aleTwieH, OyraaueH-1,3, MerwnOyramuen-1,3, OeH30i, METaHOJN, JTAHOI,
STWJICHIJIMKOJb, TJIMLUEPHUH, (EHOJ, aleTalbAeruj, MypaBbUHAs M YKCYCHas KHCIOTHI, IJIIOKO03a,
Kpaxmall, IeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUI C UCIIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIL;

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHUKHU VYIJIICBOJOPOJHOTO ChIpbsi (HE(TH,
NPUPOJAHBIN Ta3, yroiib), CHOCOOBI HMX MepepadOTKM W MPAKTUYECKOE MPUMEHEHHE MPOJYKTOB
nepepaboTKH;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOJMUTH BBIUUCICHUS 10 XUMHUYECKUM YpPaBHEHHSIM (Macchl,
00BEMa, KOJHMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOJYKTa PEAKIMH IO W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIECTB MM MIPOJYKTOB PEAKIUN);

cOpPMUPOBAHHOCTh YMEHHH BJIaJE€Th CHCTEMOH 3HaHMI OO0 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, WCIONB3yeMbIX B XUMHUU MPH M3YYCHHUH BEIIECTB W XMUMHUYCCKUX SBJICHHN (HAOIOIECHUE,
W3MEPEHHE, IKCIIEPUMEHT, MOJEIMPOBAHUE), HCIIOIb30BaTh CHUCTEMHBIE XHWMHUUYECKHE 3HAHUS A
NPUHATHS PEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUU COOIONATh TpaBUjia TIOJH30BAHUS XHMHUYECKOW TIOCYyIOH |
1abopaTOpHBEIM 000PYIOBAaHHEM, a TAaKXKE NpaBHJa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMU IO BBITOIHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh ~yMEHUW TIUJIAHUPOBATH U  BBIIOJHATh XUMHYECKUW  OKCIIEPUMEHT
(mpeBpallieHrs OPraHMYECKUX BEIECTB IPU HArpEeBaHUM, MOJTyUYEHUE STUIICHA U U3YUYECHUE €T0 CBOMCTB,
KAueCTBCHHBIC PEaKIMM OPraHUYEeCKHX BEIICCTB, JCHATypalus OCIIKOB TpPHU HATPCBAHHH, IIBETHHIC
peakiuu OeNKOB) B COOTBETCTBUU C IPABHIIAMU TEXHUKH 0€30MAaCHOCTHU MPU OOpaIleHUH C BEeIIECTBAMU
U J1a0opaTOpHBIM 000PYAOBAHUEM, MPEICTABIATH PE3yAbTaThl XMMHUECKOTO JKCIEpUMEHTa B (opme
3alMCH  yPaBHEHHH COOTBETCTBYIOIIHMX peakiuii ¥ (OpPMYyIUpOBaTh BBIBOABI HAa OCHOBE JTHUX
pe3yIbTaToB;

chOpPMUPOBAHHOCTh YMEHUH KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil uHdopmarmu, UHTEpHET U APYyrux);

c(hOpMUPOBAHHOCTb YMEHUN COOJIIOIATh MPaBUJIa YKOJOTUYECKU 11ETIECO00Pa3HOTO TOBEACHUS B
OBITY U TPYJIOBOM JEATETHLHOCTH B LIETSAX COXPAHEHHS CBOETO 3JI0POBBS M OKPYXKAIOIIEH MPUPOIHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCWUCTBUSA Ha KHBBIE OPTaHU3MbBI OMPENEIEHHBIX OPraHUYECKUX
BellecTB, MOHMMas cwmbica mokazatens [IJIK, moscHATh Ha mpuMepax crmocoObl YMEHBIICHHS U
MPEAOTBPAIEHUS UX BPEIHOTO BO3JACHCTBUS Ha OpPTaHU3M YETIOBEKA;

JUTsT 0OYJarOIIUXCsl ¢ OTPAHUYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUIS CIIETBIX M CIHA0OBUASIIMX OOydYalolUXCs: YMEHHE HCIOJIb30BaTh PEbe(PHO-TOUCHHYIO
cucteMy obo3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmys.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O011as U HeopraHudeckasi XUMHUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUI: O XWMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYIHOU
KapTUHBI MUPA, POJIU XUMHUH B MIO3HAHUH SIBIICHUW MPUPOJIBI, B (DOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (DYHKIMOHATBLHOW TPaMOTHOCTH, HEOOXOIUMOW HJisi pElIeHUs MPaKTHYECKUX 3a1ad U
AKOJIOTMYECKA 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpejie;



BJI/ICHUE CHUCTEMOW XHMMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaloIIUE TOHSATHS
(XMMHUYECKHi 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJ1a, MOJIb,
MOJISIPHBI 00BEM, BAJIEHTHOCTh, JIEKTPOOTPULATEILHOCTh, CTENEHb OKHCICHHS, XMMHYECKas CBS3b
(xoBaJIeHTHAs, MOHHAs, METAJJINYECKasi, BOJOPOIHAS), KPUCTAJUIMYECKAs PEIIETKA, TUIIBI XUMUYECKUX
peaxkuui, pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOJUTHUECKAs AUCCOIMALNS, OKHCIUTEIb,
BOCCTaHOBHUTEIb, CKOPOCTh XMMHUECKOHN peaklui, XMMUUECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS
3JIEKTPOJUTUYECKON Juccouranuu, nepuoandeckuil 3akon JI. M. MenneneeBa, 3aKOH COXpaHEHHS
Macchl BEIIECTB, 3aKOH COXPaHEHHMsI W TMPEBPALEHUS SHEPruu MPH XUMHUYECKUX PEaKIUsX),
3aKOHOMEPHOCTH, CHUMBOJMYECKUI $3bIK XMMHU, MHPOBO33PEHUECKHE 3HAHHS, JIeKallle B OCHOBE
MOHUMaHHs TPUYUHHOCTH M CHCTEMHOCTH XUMHMYECKHX SBICHHH, (DAaKTOJOTHUYECKUE CBEIEHHS O
CBOWCTBAX, COCTaBe, MOJIYYCHUH U O€30ITaCHOM HCIOIb30BAHNU BAKHEHIINX HEOPraHMYECKUX BEUIECTB
B OBITY U MIPAKTUYECKON JAESITEIbHOCTU YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKM TMOHATUN, YCTaHABIMBATh HX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHS IIPU ONMCAHUU HEOPTaHUYECKUX BELIECTB U UX
IIPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUYECKYI0O CUMBOJUKY JAJIsi COCTaBICHUS QOpPMYT
BEUIECTB W YypaBHEHUH XUMHYECKHX peakuuid, cucreMatudyeckyro Homenkinarypy (IUPAC) wu
TPUBUAJIbHBIC HA3BAHUS OTJEJIbHBIX HEOPraHUUECKHUX BELIECTB (yrapHbli ra3, YIJIEKUCIIbI ra3, aMMuax,
raméHasi U3BeCThb, Heral€éHas U3BeCTb, IUTHEBAs COJA, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHI OMNpENeNsaTh BaJCHTHOCTh U CTEMEHb OKUCICHUS XHUMHUYECKUX
AJIEMEHTOB B COEIMHEHHUSAX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAas, HOHHAf,
MeTaJlJIN4€eCcKasi, BOJOPOAHAS) B COCUHEHUSX, TUIl KPUCTAITINYECKON PEIIETKY KOHKPETHOTO BELIECTBA
(aToMHas, MOJEKyJspHas, HWOHHAs, METaJUIMYECKas), XapakTep Cpelabl B BOJHBIX pPacTBOpPax
HEOPTaHUYECKUX COCTUHEHMIA;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPTAHUYECKUX BEIIECTB MO UX
COCTaBY K OIpEeNIeIEHHOMY KJIACCy/TpyIIe COeAMHEHUH (IIPOCThIE BEIIECTBA — METAJIbl U HEMETAJLIbI,
OKCH/Ibl, OCHOBAHMsI, KUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUN PACKPBIBATh CMBICH meproanyeckoro 3akona J[. . MenneneeBa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BACHUTEIBHYIO M TPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHHUM XapaKTEpU30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB XHMHUYECKHUX
anemeHToB 14 mepuomos Ilepumonuueckoit cuctembl xumuueckux anementoB J[. M. Menpeneesa,
UCIIOJIB3YS TOHATHSA «S-, P-, U-dIEKTPOHHBIC OPOHTANN», «IHEPreTUYECKHE YPOBHMUY», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HMX COECJUHEHHWH MO INepuojam u
rpynmaM [lepuonnueckoil cucteMsl XUMHUYECKUX di1eMeHTOB []. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHUH XapakTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, NMOATBEPXKAATH CYIIECTBOBAHUE N€HETHYECKON CBA3M
MEXJy HEOPraHM4YEeCKMMM BELIECTBAMHM C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOLIUX XMMHUYECKHUX
peakuuii;

cOpPMUPOBAHHOCTh yMEHHUSA KiIacCU(PUIMPOBATh XUMUYECKHE PEAKIUH IO Pa3IU4YHbIM
NpU3HAKaM (YUCITy M COCTaBY PEAarHpylolIuX BEIIECTB, TEIIOBOMY 3(PQEKTy peakiuH, U3MEHEHUIO
CTEINEeHeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHHMM COCTaBISATh YPaBHEHMSI PEAKUU pa3jIMYHBIX THUIIOB, IMOJIHBIE U
COKpalIEHHbIE YPAaBHEHUS peaklMii HOHHOTO OOMEHa, yYUThIBasl YCIOBHSI, MPU KOTOPBIX 3TH PEaKIHU
UAYT 10 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAMUTH PEAKIUH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTraHWYECKHUX BEIIECTB, PACIO3HABATH OMBITHBIM ITYTEM HWOHBI, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIICCTB;

chOpPMUPOBAHHOCTh ~YMEHUH  PacKpbIBaTh CYIIHOCTh  OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX
peaxuii MoCcpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATUX PeaKIHii;

c(OPMUPOBAHHOCTh yYMEHHUW OOBSICHITH 3aBHUCUMOCTh CKOPOCTH XHWMHUYECKOW pEaKIHH OT
pa3nuYHBIX (DaKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozaeictBus (mpunnun Jle [larense);

cOpPMUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaThb XHUMHUYECKHE IMPOLECCHI, JIEKAIUE B OCHOBE
MIPOMBIIIIJICHHOTO TIOJTYYSHHS] CEPHON KHUCIOTHI, aMMHaKa, a Takke cpOpMUPOBAHHOCTh MPECTABICHUH
00 O0IIMX HAYYHBIX MPUHIIUTIAX U IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYUCICHUSA C HCIOJB30BAHHMEM IOHSATHUS «MaccOBas
N0 BEUIeCTBA B PacTBOPE», OOBEMHBIX OTHOILICHUI Ta30B IMPU XUMUYECKUX pEaKLHUAX, MacChl
BEIIECTBA WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe MIM O0BEMY OJHOTO U3
YYacTBYIONIMX B PEAKIMH BEIIECTB, TEIUIOBOro 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHCHUS
MAaccChl BEUIECTB, IPEBPAILLECHUS U COXPAHEHUS YHEPTUU;

cOpMUPOBAHHOCTh YMEHUW COONIOJaTh MpaBUja TMOJb30BAHUS XMMHYECKOM TOCynoll U
na00opaTOpHBIM O0OPYJOBaHMEM, a TAKXKE IMpaBWia OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBAThH U BHITIOJIHATH XUMUYECKUHN IKCIIEPUMEHT (pa3ioKeHue
MepoKcHUIa BOAOPOJA B MPHUCYTCTBUU KaTajau3aTopa, OIpeAeseHHEe Cpelbl PacTBOPOB BEIIECTB C
MTOMOIIBI0 YHUBEPCAILHOTO WHIUKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOMN
peakuu, peakiuy HOHHOTO OOMEHa, KAa4eCTBEHHBIC peaknuu Ha cyibdar-, kapOOHAT- W XJIOPHU-
aHUOHBI, Ha KAaTHOH aMMOHHS, pEIICHHWE OJKCHEPUMEHTANbHBIX 3aJad Mo TemMaMm «MeTamib» U
«HeMmerannel») B COOTBETCTBUU C MIPABHIIAMU TEXHUKH OE€30MACHOCTH MPU OOPAILIEHUU C BEIIECTBAMU U
1abopaTOpHBEIM 000PYAOBAaHHUEM, IPEACTABIATh PE3yJIbTAThl XUMUYECKOTO 3KCIEpUMEHTa B (opme
3alMCH YpPAaBHEHUH COOTBETCTBYIOIIUX peakmuid W (OPMYIUPOBATH BBIBOJABI Ha OCHOBE 3THX
pE3yNbTATOB;

chOpPMUPOBAHHOCTh ~YMEHUH KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYIO HH(OpMAIIHIO,
MOJTy9aeMYI0 M3 Pa3HBIX HCTOYHHKOB (CPEJICTBA MAaCCOBOM KOMMYHUKaUK, THTEpHET U IpYyTrHX);

c(hOpMUPOBAHHOCTh YMEHHUN COOJIIOIATh MPaBHIIa YKOJIOTHYECKU 11€JIECO00Pa3HOTO OBEACHUS B
OBITY ¥ TPYIOBOW NIEATEIHHOCTH B IIEISIX COXPAHEHHUsS CBOETO 3JI0POBBS U OKpY)KAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HaBATh OMACHOCTh BO3ACHCTBUSI Ha KMBBIE OPTaHU3MBbI OMPEACIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokasarens [T/JIK, moscHAT, HAa mpuMepax CrocoObl YMEHBIICHUS W TPEJOTBPAIICHHUS WX
BPE/THOTO BO3JICHCTBYS Ha OPTaHM3M YEJIOBEKa;

JUISE O0YYarOIIMXCs ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbsI: YMEHUE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

IUIL CETBIX W CHAa0OBUAANIMX OOYYAIOMIMXCS: yMEHHE WCIIONb30BaTh PEIbeHO-TOYCUHYIO
cucteMy ob6o3nauenuit JI. bpaiins mis 3anucu XumMmudeckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/ieioB U TeM NPOTrPAMMBbI (undposBbie)
Bcero KOHTpﬁOJIbH H[%aKanecmae 06PA30BATEILHBIC
ble padoThl padoThI pecypeb
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOH XUMUM
11 [Ipenmer opranndeckoit xumuu. Teopust CTpoeHus 3
' opraHunyeckux coenunennii A. M. bytneposa
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
99 HenpenenbHbie yrieBoaopobl: aqKeHb, IKAIUCHBI, 6 1
' AJIKMHBI
2.3 ApOoMaTH4eCKUE YIriIeBOAOPOIBI 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOIOPOIOB U MX 3 1
' nepepaboTka
Hroro mo pazueny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHus
3.1 Cruptel. @enon 3
32 Anpneruapl. Kap6oHoBbIe KHCITOTHI. CIIOKHBIE 7 1
' 3¢upbI
3.3 YrireBos! 3 1
Hroro no pazneny 13
Pa3znea 4. A3oTconepxaiue oOpraHudecKkue coe{uHeHust
41 AMMHBI. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3




Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

51 [Tnactmaccel. Kayuyku. Bonokna

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uppoBbIE
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kontpoabubie IIpakrnyeckue (wipp )
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH U
11 [Iepnonnueckas cucTeMa XMMUYECKUX 3
anemenToB /1. . Meneneena
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB
1.3 XHUMHYECKUE PEAKITUN 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MerTanasl 1
2.2 Hemeramnsr 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX )
' BEILIECTB
Hroro no pazneny 17
Pa3znen 3. XumMus u :Ku3Hb
3.1 XuMus 1 )KU3Hb 4
Uroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







INOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KoaudecTBO 9acoB Jlara 3JIeKTpOHHbIe
Ne Tema ypoka Bcer  KonTpoabHbie IpakTuyeckue HM3yYeHHs1  UHUPpOBLIE
n/ 0 padoThbI padoTbI Iiian o0pa3oBaTe/ibHbIE
" /dakT pecypcsl
1 IIpeamer opranndecko XUMuH, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
5 Teopus cTpoeHUs] OpraHUYECKUX COCIUHEHUN A. 1
M. bytiepoBa, €€ OCHOBHBIE IIOJIOKEHHUS
[Ipencrasienne o K1accu(PUKAITIT OPraHUICCKIX
3 BeuectB. HomeHnkmnarypa (cucremaruyeckas) u 1
TPUBHAJIbHBIC HA3BaHUSI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKHI 1
pAn
5 MertaH U 3TaH — NpOCTENIINE TPEACTABUTENN 1
aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 DOTUJIEH U TTPONUIIEH — MPOCTEHIINe 1
MPEICTaBUTENN ATKEHOB
8 [TpakTuueckas pabota Ne 1. «[lonyueHue sTuneHa 1 1
Y U3YYEHHUE ETO CBOMCTB)
9 Anxanuensl. byranuen-1,3 u meTmiOyraauen-1,3. 1
[TonydyeHue CHHTETUYECKOTO KayuyKa U PE3UHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
10 TOMOJIOTHYECKHUN psAll. AIETUIIEH — MPOCTEUIINI 1
MPEICTaBUTEND aJTKMHOB
11 Beluncienus no ypaBHEHHUIO XUMHUYECKOU 1




peakiuu

12 Apenbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTh apeHOB

13 I'eneTnueckas cBs3b YIiIeBOJOPOIOB,
IPUHAIJIEKALIMX K Pa3IMYHBIM KIaccam
[TpupogHBIe HICTOYHUKH YTIEBOJOPOIOB:

14 = npuponHsIlii Ta3 ¥ NOMYyTHBIE HEPTAHBIC T'a3Hl,
He(PTh U IPOAYKTHI €€ IepepadoTKu
[IpupoHBIE HCTOUYHUKH YTIEBOJOPOIOB:

15  npuponHBIii Ta3 ¥ MOMyTHBIE HEPTIHBIC Ta3Hl,
He(PTh U IPOAYKTHI €€ IepepadoTKu

16 KontponbHas pabota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenensHbBIC OTHOATOMHBIC CIIUPTHI: METAHOI H
sTaHoi. BogopoHast cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
TIUIEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3UYECKHE U
XMUMHUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anprerupl: GopMambAeTHI U alleTaTbICTHI.
AneroH

21 OHOOCHOBHEIE TIPE/IeNTbHBIE KApOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAs

99 ITpakTuyeckas padora Ne 2. «CBoicTBa pacTBOpa
YKCYCHOU KHCIJIOTBI»

93 CreapuHOBast ¥ OJIEMHOBASI KHCJIOTHI, KaK
MPEJICTABUTENN BBICIIHX KApOOHOBBIX KHCIIOT

24 MpbI1a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX

MOIOIIIEE NEHCTBUE




CroxHble 3(upbI KaK MPOU3BOAHBIE KAPOOHOBBIX

25 1
KHUCJIOT. ' Maposu3 clioskHBIX 3PUPOB

26 JKuper: ruaponus, npuMeHeHue, OMoIoTnIecKas 1
POITb )KHPOB

97 VYrieBopl: cocTaB, kinaccudukaius. Baxkuermme 1
MPEACTaBUTENH: TIII0K03a, GPYyKTO3a, caxapo3a

28 Kpaxmai u memirono3a Kak mpupoHbie 1
MTOJTUMEPBI
Kontposnbnas paboTta mo pazaerny

29 | «Kucnopojcoaepkamnme opraHndeckue 1
COCIUHEHMS

30 AMUHBI: METHIAMHH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(OTEpHBIE OPTaHUICCKUE

31 COCAMHEHHMS, UX OMOJIOTMYECKOE 3HAUCHUE. 1
Ilentuanl

39 Benku kak mpupoHBIC BEICOKOMOJICKYIISIPHBIC 1
COEIMHEHHS

33 OCHOBHBIC TOHATHS XUMHUU 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN
OCHOBHBIC METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
[TnacTMacchl, kKayqyku, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Kontpo
Bce P
JbHBIE
padoThI

JarTa uzydyenus

Hpakrudee  py,, paxr

KHe
padoThI

€ro

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u [lepuoanueckas cucrema
xuMmHu4ueckux sneMeHToB . . Menaeneesa, ux cBsi3b
C COBPEMEHHOM T€OpHUE CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHUX
3JIEMEHTOB M MX COCAMHEHUH 10 rpyIIaM 1
nepuojiaM. 3Ha4Ye€HUE MEPUOIMIECKOT0 3aKOHA U
CHUCTEMBbI XUMHUUYECKUX 3JieMeHTOB JI.. MeneneeBa
B Pa3BUTUU HAYKU

CrpoeHue BemecTBa. XuMU4ecKast CBsI3b, €€ BUBI;
MEXaHU3MBI 06pa3OBaHI/I$I KOBAJICHTHO CBSI3H.
Boxoponnas cBs3b

BanenTtHOoCTh. DnekTpooTpuaTenbHOCTh. CTeneHb
OKHCIIeHH. BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

[TonsiTre 0 nuCTepcHBIX cucTeMax. VicTuHHbBIE 1
KOJUIOWIHBIE PacTBOPHI. MaccoBast 1011l BEIleCcTBa B
pacTBope

Krnaccudukanys n HoMeHKIIaTypa HEOPraHUYeCKUX
coequHeHMi. ['eHeTnyeckas cBsA3b HEOPraHMUECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukamnms XuMuaeckux peakiui B
HEOPraHUYeCKOW U OPraHUYECKON XUMHUH. 3aKOH
COXpaHEHHUS MACChl BEIIECTB; 3aKOH COXPAaHEHUS 1
MIPEBPAIICHUS JHEPTUU TPU XUMHUECKUX PEAKIIHIX




10

Ckopoctb peakiuu. OOpaTuMble peaKkiuu.
XUMHUUYECKOE PABHOBECUE

[TpakTuueckas padbora Ne 1. «BiusiHue pa3iIMdHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKIIHI)

11

12

13

DnekrpoauTHyeckas aucconuanus. [lonstue o
BOoJI0OpoAHOM moka3zarese (PH) pactBopa. Peakiun
MOHHOTO oOMeHa. ['Maposn3 opraHnYecKux u
HCOPraHNYCCKUX BCUICCTB

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
[TonsiTre 06 31eKTpoIK3€e PACIIaBOB U PacTBOPOB
CoJIeH

Kontponbnas padota no pazaeny «Teopetnueckue
OCHOBBI XUMHUU»

14

Meraiuel, ux noJsioxkenue B [lepuoanyeckoi cucreme
xaumudeckux 3memeHToB /1. . Menaeneesa u
0COOEHHOCTH CTpOeHHUs aToMoB. O01Me Ppuznyeckue
CBOMCTBa METAJJIOB

15

16

17

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNUH METaJUIOB

XUMUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, Kanui, KanbIHii, MAaTHUN, ATFOMUHHNA) U UX
COCIUHCHHI

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUI

18

19

20

21

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UxX
COE€IUHEHUN

ITpakTuyeckas padora Ne 2. "Perienue
JKCIEPUMEHTAIBHBIX 337a4 1o Teme «MeTtamis"
Hewmeramnsl, nx nonoxxenue B [leprnoandeckoi
CHCTeMe XMMHYECKHX 31eMeHTOoB /. 1. MeHaeneeBa
1 0COOEHHOCTH CTPOEHHUSI aTOMOB

®u3nYeCcKre CBOMCTBA HEMETAIIOB. AJIJIOTPOIIHS




HEeMeTaJUIoB (Ha IpuUMepe Kuciaopoaa, cepsl, pochopa
U yIepoja)
XUMHYECKHE CBOMCTBA FAJIONE€HOB, CEPBI U UX

22 . 1
COeTMHEHU I

23 XI/IMquCKI/IUe CBOIicTBa a3oTa, pocodpa u ux 1
COCIMHEHU I

24 XHMI/I‘-IGCKI{C CBOMCTBA yIJIepoJa, KPEMHHUS U UX 1
COeTMHEHU I

o5 HpI/IMeHeHI/Ee BKHEHIIINX HEMETAJJIOB M UX 1
COCIMHECHU I
O06o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe

26 «HemeTtamnbly. Beraucienust no ypaBHEHUAM 1
XUMHUYECKHUX PEAKIH U TePMOXUMHUUYECKUE PACUETHI

27 [IpakTuueckas padborta Ne 3. «Pemienue 1
AKCIEPUMEHTAIIbHBIX 3a7a4 1o Teme "HemeTamibr"»

28 Kontponbnas pabota nmo temaM «MeTayisi» u 1
«Hemerannbi»

29 Heoprannueckue u opraHm4eckue KUCIOTHL. 1
Heopranuueckue u oprannueckiue OCHOBaHUSI
AM@oTepHbIe HEOPTaHUYECKUE U OPTaHUYECKHE

30 coelMHEeHMs. [ 'eHeTnyeckas CBsi3b HEOPraHMUECKUX U 1
OpraHUYECKUX BEIIECTB
Ponp xumun B obecrieueHuN 3KOIOTUIECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUU MEIUIIMHBI

30 [IpencraBnenust 06 0OmUX Hay4HBIX MPUHLHIAX 1
MIPOMBIIIIICHHOTO TOJTYYEHUS BAXKHEHIIINX BEIIECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 XuUMHS ¥ 30pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







YYEBHO-METOJANYECKOE OBECITIEYEHUE OBPA3OBATEJIbBHOT'O
MPOLHECCA OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
Xumus. 11 knacc: yue6nuk / O. C. 'abomensH.- 7-e u3., ucnp. — M. : IIpoda, 2021

Xumus. 10 knacc: yue6nuk / O. C. "'abouensH.- 7-e u3., ucnp. — M. : IIpoda, 2021

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

¢ chem.msu.su - HeOOJBIIOM 3IeKTPOHHBIN YueOHUK "TpyaHble TeMbI
MKOJBHOT0 Kypca xuamuu'" B.B. 3aropckuil. (B epByio odepeb Ik
yaHuTenel XIMHUH)

e alhimikov.net - caiit "alhimikov.net". CozepxkaHue: 3JIeKTPOHHBIH Y4eOHHK
"OcHOBEHI 001IIell H HeopraHuueckoil XuMun" 114 8-9 KIL.; XIMHJecKHe
Tabnuuel; CkauaTh NepHOAHIeCKY0 cHcTeMy U nporpammy PL Table 4.2 a
Tak;Ke CMOTpeTh Ha caliTe "XuMHUeCKHe 31eMeHTH" - 3T0 nepHoAnuecKkas
TabIuia ¢ moApoOHBIM OMICaHIeM BceX 3IeMeHTOB; Kinaccuukamnis BelecTs,
peakuuii; B paszgene "TecTel" MOKHO CKadyaTh IPOrpaMMy YHHBepCalIbHBII TeCT
3.0.0.4 - 9,5 M0; Ypoku; Pemenne 3ajad 1 MH. Ip.

¢ alhimik.ru - "AnxamMuK" CoBeThl a0HTYpHeHTY. YUHTeIr XHMHH.
CnpapounHK alhimik.ru (oueHs Sonbias mogdopka TadIHIl H CIIPABOUHBIX
MarepuanoB). Becenas xumua. HoBoctr, Onumnuaznel, KyHcTkamepa (Macca
HHTepeCHBIX HCTOPHYEeCKUX CBeJleHHIl) H p. B yacTHOCTH, B UHTAIbHOM 3ale
alhimik.ru ecTs kHIKKa alhimik.ru - "Xumnsa 1714 1r0003HaTeIbHBIX. OCHOBBI
XHMHH H 3aHHMAaTelbHbIe onbITH" ['pocce 3., BalicmanTens X. (mep. ¢
HeMeIIKoro). (A TakKe MHOTO JPYIHX HHTepeCHBIX CTaTel H KHIKeK.).

e alhimik.ru - B pa3zene I[1Y: TAnbl H HOMEHKJIATYPAa HeOPraHAYeCKHX
BemecTB alhimik.ru ; Kimaccndukanms 1 HoMeHKIaTypa opraHiiecKHx
BemecTB alhimik.ru ; [Teprogieckas crcTeMa 31eMeHTOB MeHeneeBa u Jip., a
TakKe DJIeKTPOHHBIE NOCOONS (/171 BICIIEl MKOIEI, HO OYIyT MOIe3HBI H
IIKOTBHHKAM, KeTaloINM 3HaTh XHMHIO Tyurie): CTpoeHHe BelllecTBa;
[TpakTHKYM 10 HEOpPTaHHYEeCKOH XHMHH; 3aIa9HHK 110 HEOPraHHYeCKOH XHMUH
o JIp.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET:

1. (EamHas konnekums LUndposbix O6pasosatenbHbix Pecypcos (school-collection.edu.ru)

2. Nepeyenb LOP no xumum (infourok.ru)



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31&ysclid=ln4dq63nyr890131378
https://infourok.ru/perechen-cor-po-himii-2072007.html?ysclid=ln4dsps2i3464950730
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