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MHHOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa mo XMMHUK Ha ypOBHE CpeAHEro oO0Imiero oOpa3oBaHHsA pa3paboTaHa Ha
ocHoBe PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii
Oenepaunn», TpeOOBaHUN K pe3yiabraTaM OCBOEHHUS (QenepanbHONl  00pa3oBaTeNbHOM
nporpammsl cpeanero ooduero oopazosanus (OOII COO), npencrasneHHsix B DenepanibHOM
rocyaapcTBeHHOM oOpazoBarenbHOM cTaHgapre COO, ¢ yu€rom KoHmenmm mperomaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3zoBaTenbHbIX opranumszanusx Poccuiickoit denepanum,
peayu3ylonMX OCHOBHBbIE 0O0pa3oBaTelbHbIE MPOTPaMMbl, M OCHOBHBIX IOJIOKECHHI
«Crparerun pa3Butus BocnutaHusa B Poccuiickoit @enepanuu Ha nepuon no 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOMOB K pa3pabOTKe MporpaMMbl IO XHMHH, K OIpeIeNeHUuI0 o0Ien
cTpareruu oOy4eHus, BOCIUTAHUS U Pa3BUTHSI O0yYaIOLUXCsl CPEACTBAMU Yy4eOHOT0 IIpeIMeTa
«Xumus» nast 10—11 xmaccoB Ha 0a30BOM YPOBHE COCTABMJIM KOHIIETITYaJIbHBIE TMOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTU II€JIeH, COAEpX aHUsS, PE3yAbTaTOB OOy4YeHHUS U
TpeOOBaHUM K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XuMHUecKkoe O00pa3oBaHUE, IMOJIy4aeMOE€ BBINYCKHUKaMH 0O0e0o0pa3oBaTeIbHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBEPIIAIOIIMM 3TallOM peaju3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MNPUCYIIUX IETOCTHON CHUCTeME XHMMHUYECKOro oOpa3oBaHUsA. OTH IIEHHOCTU
KaCaroTCsl MO3HAHUSI 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJIOBEKa, a TaKKe HKOJIOTMYEeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 310pPOBbIO U
IpUpoIHON cpene. Peanusyercss xumuueckoe 00pa3oBaHue 00yJaroIUXCsl HA YPOBHE CPETHETO
oOuiero oOpa3oBaHMsI CPEICTBAMHU YUeOHOro ImpeaMeTa « XUMUs», COAEpKaHUE U TOCTPOCHHE
KOTOPOTO OIpEAeNieHbl B MPOrpaMMe MO XUMHH C Y4E€TOM CIEeUU(PUKHA HAyKH XUMUHU, €€
3HAYEHUsl B MO3HAHUM MPUPOILl U B MaTEepUANbHOW KU3HU OOIIECTBA, a TaKXe C YYETOM
oOIIMX IieJIel ¥ MPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
ob1ero oopazoBanus B Poccuiickoit @eneparumu.

XWMHSI KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTPAeT 0COOYIO POJIb B COBPEMEHHOU
LIMBWJIM3AIMHU, B CO3aHUM HOBOW 0a3bl MaTepHalbHON KyJIbTyphl. OHa BHOCUT CBOM BKJIAJ B
(dbopMHpOBaHME  PAIMOHAIBHOIO  HAy4YHOTO  MBIIUIEHHS, B  CO3JlaHHE  LEJIOCTHOIO
MPENCTABICHUS 00 OKpYXKAlIIeM MHpPE KaK O €IMHCTBE MPHUPOAbl M YEJIOBEKa, KOTOPOE
(dbopMupyeTcsl B XMMUU HA OCHOBE NMOHMMAHUS BELIECTBEHHOIO COCTaBa OKPYKAIOLIEro MUPA,
OCO3HAHUSI B3aUMOCBS3M MEXIYy CTPOCHHMEM BEIECTB, MX CBOMCTBAMU W BO3MOXKHBIMU
001acTsIMU IPUMEHEHHUSI.

TecHo B3aUMOAEHCTBYST C JAPYTMMHU €CTECTBEHHBIMM HayKaMHu, XHMHS —cTajia
HEOTHEMJIEMON YacCThI0 MUPOBOM KYJABTYPhI, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO Tpyda U
KU3HU KKI0To wieHa obmectBa. CoBpeMEHHasi XUMUS KaK HayKa CO3MaTebHas, Kak Hayka
BBICOKMX TEXHOJIOTHWI HaIpaBJICHA HA PEIICHHE TI00aIbHBIX MPOOIEM YCTOMUYUBOTO Pa3BUTHS
YeJIOBEUECTBA — CBIPhEBOM, JHEPIeTUUYCCKOH, IHIINEBOM, DKOJOTMYECKON OE30IMacHOCTH H
OXpPaHbI 3J0POBbS.

B coorBeTcTBUM C OOmMIUMH HEISIMU W TOPUHIMIIAMH CPEIHEro oOIero oOpa3oBaHUs
cogepkanre npeamera «Xumus»  (10-11  kmaccel, 0a30BbId  ypOBEHb  H3Y4YEHUS)
OpUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO TOATOTOBKY OOydYaromuxcs,
HEO0OXOIUMYIO UM JIJIsi BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIFOUEHUS



B JKH3Hb COIIMyMa, MPOJOJDKEHUS OO0pa3oBaHUS B Pa3IUYHBIX OOJACTAX, HE CBSI3aHHBIX
HETIOCPEJICTBEHHO C XUMUEM.

Cocrapnsromumu  npeaMeTa «XuMUs) SBISAIOTCS 0a30Bbie Kypchl — «OpraHudeckas
xumus» U «OOmas U HeopraHuyeckass XWUMHUSD», OCHOBHBIM KOMIIOHEHTOM COAEpKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPTaHMYECKOM XUMHUU (C
BKJIFOYCHUEM 3HAHUN M3 OOIIeH XUMHH) M OpraHuveckoil xumuu. dopMupoBaHHUE TaHHOU
CUCTEMbI 3HAHUU MPU U3YUYECHHUH MpeaMeTa 00ecrneuynBaeT BOBMOKHOCTh PACCMOTPEHUST BCETO
MHOT000pa3us BEIIeCTB HA OCHOBE OOIIUX MOHSTHI, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa coaepkanusi KypcoB — «Opranuueckast xumusi» U «O0111ast 1 HeopraHudeckas
XUMUSD» c(hopMUpOBaHa B MporpaMMe MO XUMHUHU HA OCHOBE CUCTEMHOTO MOAX0/a K U3YYEHHUIO
yueOHOro Mmarepuana u OOyCJIOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha
ONPEAECIEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce€ OPraHMYECKOM XHWMHUHU BEIIECCTBA
paccMaTpuBarOTCA Ha YPOBHE KIIACCHYECKOW TEOPHUH CTPOCHMSI OPTaHMUYECKHX COCAUHEHMU, a
TAK)K€ HA YPOBHE CTEPEOXMMHUYECKUX U ANEKTPOHHBIX MPEACTABICHUNA O CTPOCHHUM BEIIECTB.
CeneHust 00 M3ydaeMbIX B Kypce€ BEUIECTBax JAOTCA B Pa3BUTUU — OT YIVIEBOJOPOAOB [0
CJIOKHBIX OMOJIOTMUECKU aKTUBHBIX COeAMHEHUU. B Kypce opraHuyeckoid XMMHM MOJy4aroT
pa3BUTHE CPOPMUPOBAHHBICE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IMEpPBOHAYATILHBIC
MPENCTAaBICHUS O XWMHUYECKOM CBS3M, KIACCH(UKAIIMOHHBIX TMPHU3HAKAX  BEIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, 0 XUMUUECKON PEaKLINH.

[Ton HOBBIM yITIOM 3peHUs B MpeaMeTe «XuMHus» 0a30BOTO YPOBHSA pacCMaTpPUBACTCS
M3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETUYECKUM Marepuan u
(aKTOJIOTUYECKHE CBEICHMS O BEIIECTBAX U XMMUUYECKOHN peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 1 HeOpraHuYeCcKasi XUMUs» 00YHarOIIMMCS MPEAOCTABISIETCS BO3MOXXHOCTh 0CO3HATH
3HAYEHUE MEPUOJUYECKOr0 3aKOHa C OOIIETEOPETUYECKUX M METOAOJOTMYECKHUX IO3UIIHA,
IIy0)Ke MOHATh MCTOPUYECKOE M3MEHEHHE (PYHKIMI 3TOro 3akoHa — OT 000O0Iarome 1o
OOBSCHSIONIEH U TPOTHOZUPYIOMICH.

Enunas cucrema 3HaHUN O BaXKHEUIIMX BEHIECTBAX, X COCTABE, CTPOCHUH, CBOMCTBAX U
MPUMEHECHUHU, & TAaKXKE€ O XHMHUYECKHX PEAKIMAX, HX CYI[HOCTM W 3aKOHOMEPHOCTIX
NpoTeKaHus gonoyHsercs B Kypcax 10 u 11 kmaccoB aneMeHTaMu COAEpkKaHUs, UMEIOIUMHU
KyJBTYPOJIOTUUECKUN W TPUKIAIHON XapakTep. OTH 3HAHMUS CHOCOOCTBYIOT TMOHUMAHUIO
B3aMMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ pojb B IO3HABATEIbHOU H
MPAKTUYECKON NIEITETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUH U MPAKTUUECKUX MPUTIOKEHUN XUMHUU, TTIOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MpoOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICIIMBATh HH(DOPMAIIMIO M IPUMEHSTH €€ JJIs MOMOJIHEHUS 3HAHUM, PEeIICHUS
VMHTEJUIEKTYalIbHbBIX U JKCIIEPUMEHTAIBHBIX MCCIEN0BATENBCKUX 3a1ad. B 1ienoMm copepxanue
y4eOHOTro mpeaMera « XUMUs JaHHOTO YPOBHSI U3y4YEHHUSI OPUEHTUPOBAHO HA (POPMUPOBAHUE
y 00y4arommxcss MUPOBO33PEHYECKOM OCHOBBI I MOHUMaHUS (DUIOCOPCKUX HACH, TaKuxX
KaK: MaTepuajibHOE €AMHCTBO HEOPTraHWYECKOTO M OPraHUYECKOro MHUpa, OOYCIOBIEHHOCTh
CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTH NMPUPOAHBIX SBJICHUUA MYyTEM
AKCIIEPUMEHTA M PEIICHUS MPOTHUBOPEUMA MEXKAYy HOBBIMU (DaKkTaMH U TEOPETUUYECKUMU
MPEANOChUIKAMYU, OCO3HAHUE POJIM XMMHUU B PEUICHUU SKOJOTMYECKUX MpOOJeM, a Takxke
po0ieM COEpe)EHUs] YHEPTETUUECKUX PECYpPCOB, CHIPhS, CO3/aHWS HOBBIX TEXHOJIOTHHA H
MaTrepuasnoB.

B muane pemieHuss 3amad BOCHUTAHUA, Pa3BUTHS W COIMANIHM3AIMU  OOYyYarOIUXCS
MPUHATBHIE MPOrPaMMOMN MO XUMHUM TOJAXOAbl K OMPEACIICHUIO COAEPKaHUSI U TOCTPOECHUS
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npeaMeTa mpeaycMarpuBaioT (OpMUPOBAHNE YHUBEPCATbHBIX YU€OHBIX NEHCTBUM, UMEIOIINUX
0a30BO€ 3HAYCHHE AJIS1 PA3IMUHBIX BHIIOB JEATEIBHOCTH: PEIICHUs MPpo0ieM, MONCKa, aHAIIN3a
U 00paboTku HH(OpPMaLKK, HEOOXOAMMBIX Uil MPHOOPETEHUs OIbITa MPAKTUYECKOH WU
MCCIIEIOBATENbCKON AEATEIbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B TIO3HAHUHN XUMHUH.

B npaktuke npenonaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus, TaK
M Ha YPOBHE CpeaHero ooOmero o0pa3oBaHUs, MPU ONPEACTICHUU CONEpKATeIbHOM
XapaKTepUCTUKU IeJie HM3Y4YeHHUs IpeaMeTa HaIllpaBJICHUEM IEePBOCTEIEHHON 3HAYUMOCTHU
TPaIUIMOHHO TpU3HAETCS (POPMHUPOBAHME OCHOB XHMHMYECKOM HayKHM Kak o0jactu
COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKOM NEATENIbHOCTH 4YellOBeKa M KaK OIHOIO M3
KOMIIOHEHTOB MHpPOBOH KynbTypbl. C METOAMYECKON TOYKM 3pEHUS TaKoil MOAXoJ K
OTIpEICTICHUIO IIeNIeH U3yUeHUs MPeAMETa SBIISETCS BIIOJIIHE ONPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TVIABHBIMHU IIENIIMUA W3YyYEHHUs TMpeaMeTa «XUMHsS» Ha
6a3oBoMm ypoBHe (10 —11 xJ1.) ABIAIOTCS:

e (opMHUpOBaHHME CHCTEMBl XUMHUYECKMX 3HAHMH KaK BaXKHEWIEH cocTaBisromel
€CTeCTBEHHO-HAyYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOH JIEKaT KIIIOUEBBIC MOHSTHS,
(yHIaMeHTalIbHbIE 3aKOHbI U TEOPUU XMMHH, OCBOCHME fA3bIKa HAyKH, YCBOCHHUE W
NOHMMaHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO XapakKTepa,
O3HAKOMJICHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

¢ (opmupoBaHHME U pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/aX MO3HAHUS BEIIECTB U
XUMHUYECKHUX pEeaklnii, HECOOXOAMMBIX AJIsi TPHUOOPETEHUSI YMEHUI OPHEHTUPOBATHCS B
MUpE BEIECTB U XUMUYECKUX SIBICHUH, IMEIOIIUX MECTO B IPUPOJIE, B IPAKTUUECKOM U
MOBCEIHEBHOM JKH3HMU;

® pa3BUTHE YMEHUH U CIHOCOOOB [EATEIBHOCTH, CBSI3aHHBIX C HAOIIONEHUEM H
OOBSICHEHHUEM XHMHUYECKOTO 3KCIIEPUMEHTa, COOIIONEHUEM MpaBui 0e3011acHOro
oOpallleHHsI ¢ BEIIECTBaMHU.

Hapsiny ¢ aTum, conepikarenibHas XapakTEpUCTUKa 1esIel U 3a/1a4 U3y4eHHUs IpeaMeTa B
nporpaMMe IO XUMHUM YTOYHEHAa U CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMHU
NPUOPUTETAMU B CHCTEME CpeIHEro odiero oopasopanus. CerogHs B npenojaBaHUM XUMUU B
Oonpmiell cTemeHn OTHAETCS MPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COACpIKAHHS
oOy4eHHsl, OpPHUEHTHPOBAHHONW HA TOATOTOBKY BBIMYCKHHKA OOIIC00pa30BaTebHOM
OpraHM3aIlH, BIAJCIONIET0 He Ha0OpOM 3HaHMI, a (PYHKIIMOHATFHOW TPAaMOTHOCTHIO, TO €CTh
croco0amMu ¥ yMEHUSMH aKTUBHOTO TOJTYYCHHS 3HAHUW U PUMEHEHHS UX B pEaTbHON KU3HU
IUIS peIIeHus] PAaKTUYECKUX 3a7ad.

B cBi3u ¢ sTUM mpu u3ydeHHH TpeAMeTa «XHMHS» JIOMHHHUPYIOIIEEe 3HAUYCHUE
MpHOOpETAIOT TaKWe IENH U 3a]a4H, KaK:

ajanrtanus oOydalIIMXcss K  YCJIOBHMSIM  JUHAMHYHO  Pa3BUBAIOLIErOCs  MHpa,
(dbopMupOBaHUE HHTEIUIEKTYyaJbHO PAa3BUTONM JIMYHOCTH, TOTOBOM K C€aMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHUEM;

(GopmMupoBaHue y OOyYarOIIMXCs KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLHUN),
UMEIOLINX YHUBEPCAJIbHOE 3HAUEHUE JJIs pPa3jIMYHbIX BHJOB JACSITEIbHOCTH: PEHICHUS
npoOsiemM, MOMCKa, aHalu3a U 00padOTKM WHGMOpPMAIMKU, HEOOXOAUMBIX ISl MPUOOPETEHUS
OTbITa JAESITETFHOCTH, KOTOpas 3aHUMAaeT BAXKHOE MECTO B MO3HAHUHM XWMHHU, a TAKXKe I
OILICHKH C TO3UIIMN YKOJIOTHYECKO 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX
MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPENY;



pa3BUTHE MMO3HABATENILHBIX UHTEPECOB, HHTEJUIEKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH
00yYaromuxcsi: CIOCOOHOCTU CaMOCTOSITENIbHO NMPUOOPETaTh HOBBIE 3HAHUS 1O XHUMHH B
COOTBETCTBMM  C  JKM3HEHHBIMH  MOTPEOHOCTAMH,  HCIIOJIB30BaTh  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTHUU [IJIsi MOMCKAa M aHaju3a Y4YeOHOW M Hay4dHO-TIOMYJSPHOM
UH(GOPMALIMH XUMUYECKOTO COICPKAHUS;

(dbopMUpOBaHUE U pa3BUTUE Yy 0OYUAIOITUXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBIIIJICHUS,
HaAOMIOAATENIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPHU TUIAHUPOBAHUU U TIPOBEJCHUU XUMHUUECKOTO HKCIIEPUMEHTA;

BOCIIUTaHUE y OOydarommxcs yOexAEHHOCTH B T'yMAaHHCTHYECKOW HANpPaBICHHOCTU
XUMUH, €€ BaXHOM poilM B  pEIIEHHMH [IOOAIbHBIX TPoOJieM  palrdoHaIBLHOTO
MIPUPOAOIIOJIB30BAHMS, TOMOTHEHUSI HYHEPrETUYECKUX PECYPCOB U COXPAHEHUsS MPUPOIHOIO
paBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpEeKHOTO OTHOUICHHS K TPUPOAEC U CBOEMY
37IOPOBBIO, a TAKXKE MPUOOPETEHHS OTBITa UCTIOIH30BAHMS MOTYUCHHBIX 3HAHUMN AJIST TPUHSITHS
IPaMOTHBIX PEIICHUHA B CUTYAITUSIX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSMHU.

B yueOHOM mnaHe cpeaHero obiiero o6pa3oBaHus MpeaMeT «XuMus» 0a30BOro ypOBHS
BXOAUT B COCTaB MPeaAMETHOI 00nacTu « ECTeCTBEHHO-HAYYHBIE TPEIMETHI».

OO1iee ynciio 4acoB, OTBEAEHHBIX JUJIS U3YyYEHUS XMMHH, Ha 0a30BOM YpOBHE CPEIHETO
oOmero obpaszoBanus, cocraBisger 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Henenio), B 11
kiacce — 34 vaca (1 gac B Henemto).



COAEPKXAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHMYeCKON XUMUHU

IIpenmeT opraHnYecKON XUMHHU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B IOJYyYECHUHU
HOBBIX BEIIECTB M MAaTepHAIOB. Teopus CTPOCHUSA OpPraHWYeCcKUX coeauHeHud A. M.
bytnepoBa, €€ ocHoBHble moyiokeHUs. CTpyKTypHblE (OpPMYNIbl OPraHUYECKUX BEIIECTB.
I'omomnorus, n3oMepusi. XUMHUYECKasi CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJUHApHBIE U
KpaTHBIE CBSI3U.

[IpencraBnenne o  kinaccuukanuu  OpraHMYecKkux  BemiecTB.  Homenkiartypa
OpraHUYEeCKUX COEIMHEHHI (CHCTeMaThyecKas) W TpPUBHAJIbHBIE HAa3BaHUS BaKHEHIINX
MIPEICTABUTENIEH KIIACCOB OPraHNYECKHUX BEIIECTB.

DKCHEepUMEHTAIbHBIE METO/Ibl M3YYEHHS BELIECTB M UX NPEBPALLECHUN: O3HAKOMJIEHUE C
oOpa3amMy OpraHMYeCKUX BEIIECTB U MaTepualaMH Ha UX OCHOBE, MOJAEIUPOBAHUE MOJIEKYII
OpPraHMYECKHUX BELIECTB, HAONIOAEHHE M ONHCAHHME JIEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALICHUIO OPraHMYECKUX BEUIECTB MpPH HAarpeBaHUU (IUIaBJICHUE, OOYIVIMBaHHUE MU
TOpPEHUE).

Yriesoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUH psld. MeTaH M 3TaH — INPOCTEHIINE
NPEICTAaBUTENN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOMCTBA (pEaklUMU 3aMELIEHUs |
TOpPEeHUs ), HAXOXKACHUE B IPUPOJIE, IOTYUYEHHUE U TPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUN PSAA. DTUJIEH U MPONUIIEH — IIPOCTEUILINE
MPEICTABUTENN AJKEHOB: (PU3MYECKHME U XMMHYECKHME CBOMCTBAa (peakuuu TUAPUPOBAHUS,
raJIOTeHUPOBAHUS, THIPATAllUU, OKUCJICHHS U MOJIMMEPU3ALUN ), TOTYyYEeHUE U IPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius noauMepusauun). [TomydeHrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psn. ALETUIeH —
NPOCTEHIINIM TPEACTaBUTENb AJKMHOB: COCTaB, CTpOEHHE, (U3MYECKHE U XUMHUYECKHE
CBOMCTBA (peaKkUuu THIPUPOBaHUs, TaJIOT€HUPOBAaHUA, THApaTallui, TOPEHUs), TIOJyUYECHHUE U
IIPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHHe, (U3NYECKUE W XUMHUYECKHE CBOMCTBa (peakuuu
TraJIOTEHUPOBAaHUS UM HUTPOBAHUSA), MOJIyYEHUE W NPUMEHEHHE. 101yon: cocmas, cmpoeHue,
Qu3uueckue u xumuieckue ceotUcmea (peakyuu 2an02eHUpPOSanHUs U HUMpPO8anus), noryyeHue u
npumenenue. TOKCMUHOCTH apeHoOB. [eHeTuyeckass CBA3b MEXAY YINIEBOAOPOJAMHU,
MPUHAAJIEKANTMMY K Pa3TUYHbIM KJIacCaM.

[IpupoaHbie UCTOUHUKHU YTIEBOAOPOIOB. [IpupoaHblii Ta3 U MOnyTHbIE HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CnocoObl nepepabOTKM He(TH: NeperoHka, KpEeKUHT
(TepMuyecKuil, KaTanuTUYeckuil), nuponus. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHUE
B [IPOMBIIIUIEHHOCTH U B ObITY. KaMeHHBII yroib ¥ MpOIyKThI €ro nepepadboTKH.

DKCHEepUMEHTAIBHBIE METO/Ibl M3YYEHHS BELIECTB M UX NPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3amu IIacTMacc, KayauykoB U pe3uHsbl, koyekiuuu «Hedte» u «Yromaby, MopenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOJAHBIX, MPOBEICHUE IPAKTUYECKON pPaOOTHI:
MIOJIyYE€HHE 3TUJIEHA U U3yUYEHUE €r0 CBOMCTB.




Pacuérnsle 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJTHOTO BEIIECTBA WJIM TPOAYKTa PEAKIUH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OZTHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIIH).

Kucaopoacoaepskamue opranu4ecKue coeJUHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOWMCTBA (PEAKIMHM C aKTUBHBIMHU METaJlJIaMH, TaJJOT€HOBOJIOPOIAMHU, TOPEHHUE),
npuMeHeHue. BomoponHble CBA3M MEXIy MOJEKylIaMH couproB. JlelicTBUe MeTaHONa U
ATaHOJa Ha OPraHU3M YEJIOBEKA.

MHoOroatoMHple CHOUPTHI. OTUIEHIIMKOIb W DIULEPUH: CTPOECHUE, (U3NYECKHUE U
XUMHUYECKHE CBOKMCTBA (B3aUMOJIEHCTBHE CO LIEIOYHBIMA METAJJIAMU, KAaU€CTBEHHAs! PEaKLUs
Ha MHOIOAaTOMHBIE cIUpThI). JlelicTBHE HAa opraHu3M uenoBeka. [IpuMeHeHue minuepuHa U
STUJICHIIIUKOJISL.

@deHoN: CTPOCHHE MOJEKYNIbl, (PU3UYECKHe M XUMHUYECKHE CBONCTBA. TOKCHYHOCTH
denona. [Ipumenenue denomna.

Anpaerunpl U kemowusl. DopManbAETUI, alUETAIbICTHA: CTPOCHHE, (U3HUECKUE H
XUMHUYECKHE CBOMCTBAa (pEaklMKd OKUCIEHHUS U BOCCTAHOBIICHUS, KAaue€CTBEHHBIE PEaKLUu),
IIOJIyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasl KUCIIOTHI:
CTpoeHHue, (pu3Mueckrue U XMMHUYECKHE CBOMCTBa (CBOWCTBa, OOIIME A Kjacca KHCIIOT,
peakuus sTepudukanun), noayyeHue U npuMeHenue. CteapuHoBasi U OJICMHOBAsE KUCIIOTHI Kak
NPEICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbUIa Kak COJIM BBICIIMX KaApPOOHOBBIX KHUCIOT,
UX MOIOILIEE JEHUCTBHE.

Cnoxuble 3(Upbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(PHUPOB.
AKupsl. I'maponus xupos. [Ipumenenue xupoB. bronornyeckas poiib )KHPOB.

VYrneBobl: cocTaB, KiaccuuUKalus yrieBoaoB (MOHO-, - U ToJaucaxapusl). [roko3a —
MPOCTENIINI MOHOCaXapu: 0COOEHHOCTH CTPOCHMSI MOJEKYJbl, (PU3MUECKUE U XUMUYECKHUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoMm meau(ll), oxucieHue aMMHayHBIM PACTBOPOM
okcuga cepeopa(l), BoccTaHOBIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHUE B MPUPOJE,
pUMeHeHue, Ouonornyeckas poib. PorocuHTe3. Opykro3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemntonosa kKak npupogHsie nosmMepbl. CTpO€HHE KpaxMmaia U LEJTI0N03bI.
duznyeckue 1 XMUMUYECKUE CBOWCTBA KpaxMaJa (THAPOIN3, KaueCTBEHHAs! PEAKIIHS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsS BEIIECTB M MX MPEBPALLCHUI: IPOBEICHHUE,
HAOJIOIEHNE M ONHCAaHHWE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CHUPTOB, Kaue€CTBEHHBIE
pEeaKiMy OJHOATOMHBIX CHUPTOB (OKHUCIeHWE dTaHona okcugoMm wmeau(ll)), MHOrOATOMHBIX
COUPTOB (B3auMOJEWCTBHE THIlepuHa ¢ rugpokcuaom memau(ll)), anpaerngoB (okucieHue
aMMUa4HbIM pacTtBopoM okcuna cepebpa(l) u runpoxcumom menu(ll), B3zammoneiicTBue
KpaxMajla C HOJIOM), TPOBEJACHUE MNPAKTUYECKONM paldOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuétnnle 3amaun.

Bbluucienuss mo ypaBHEHHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BELIECTBA WJIM NPOAYKTA PEaKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIHH).

A3oTconepxkaliyue OpraHnyeCcKue COeTUHEHUS.



AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyeckue coenuHeHus. dDusznueckue u
XMMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha NpuUMepe IuiuHa). buonornuyeckoe 3HaYeHUE
aMHUHOKUCIOT. [lerrTrabl.

benku kak mpupoAHbBIE BBICOKOMOJEKYISpHblE coequHeHMs. llepBuuHas, BropuyHas u
TPETUUYHAsl CTPYKTypa OelkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB: THMJIPOJIM3, JEHATypauus,
Kau€CTBEHHBIE PEAKLIMU Ha OCJIKH.

OKCIIepUMEHTAJIbHBIE METOJbl M3YUYEHMs BEIIECTB M MX IMPEBPALLCHUI: HaOIIOIEeHUE U
ONKCAaHUE JIEMOHCTPALIMOHHBIX ONBITOB: JI€HATypauMsl OEJIKOB NpU HarpeBaHUM, IBETHBIC
peakiy OeIKoB.

BbicokoMoJieKy/IsipHBIE COCANHEHUS

OCHOBHBIE TIOHATHS XMUMHH BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUHU, CPEIHsS MOJEKyIsipHas macca. OCHOBHBbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHHUI — MTOJIMMEPU3ALUs U MOJIUKOHICHCALINS.

DKCHEepUMEHTAIbHBIE METO/Ibl M3YYEHHS BEIECTB M UX NPEBPALLECHUN: O3HAKOMIIEHUE C
oOpa3laMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexXnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMETHBIX CBSI3€W IPU M3Y4YEHUH opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS YEpe3 HCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4HbBIX IOHATUM, TaK U
MOHATUH, SBIIIFOUIMXCS CUCTEMHBIMM JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1iue ecTecTBEHHO-HAay4HbIE MOHATHUSA: SIBJICHHE, HAy4HbId (akT, TUIIOTE3a, 3aKOH,
TEOpus, aHalIW3, CHHTE3, KiIacCU(UKAIUs, I[EPUOJUUYHOCTh, HAOIIOEHUE, H3MEPEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHUE.

®uzuka: Marepus, SHEpPrus, macca, aroM, D3JEKTPOH, MOJEKyJa, 3IHEPreTUYeCcKHid
YPOBEHb, BEIIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3NYECKUE BETUUHHBI U
€IMHHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (OTOCUHTE3,
OMOJIOTUYECKH aKTUBHBIE BelllecTBa (O€IKH, YIIIEBOAbL, XKUPbI, (PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/BI, OJE3HbIE UCKOMIAEMbIE, TOTLUIUBO, PECYPCHI.

TexHosorns: NuIeBsle MPOLYKThI, OCHOBBI PALIMOHAJIBHOTO MUTAHUS, MOKOIIUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHMYECKHE IIpenaparbl, MaTepHabl M3 HCKYCCTBEHHBIX H
CUHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI XUMHHU

XuMHUYECKUM 31eMeHT. ArtoMm. Sapo aroma, H30TOMNbL. IEKTPOHHAs OO0O0JIOUKA.
DHEPreTUYeCKUe YPOBHH, MOYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- 311eMeHThl. OCOOCHHOCTH
pacnpeeseHus: AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB.
DnexTpoHHAas KOH(UTypalHsi aTOMOB.

Ilepuonnueckuit 3axkoH u Ilepumonnueckass cucrema xumuueckux saemeHToB . .
MenpneneeBa. CpsA3p mnepuoguyeckoro 3akoHa u Ilepmoaumyeckoil CUCTEMBI XHMHUYECKHUX
sanemeHToB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPHUENl CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH



U3MEHECHHUS CBOWCTB XWMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX WMH TPOCTBIX M CIIOKHBIX
BEILIECTB M0 TPyNIaM U rnepuoaaM. 3Ha4€HUE MEPUOANIECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemniecTBa. XUMHUYECKas CBsI3b. BUIbI XUMHUYECKOW CBSI3U (KOBaJICHTHAs
HEMnoJIsIpHasi M MOJsIpHAs, HUOHHAs, MeTauinyeckas). Mexanu3mbl 00pa3oBaHUs KOBaJEHTHOU
XUMUYECKOU CBSI3U (OOMEHHBIN U JOHOPHO-aKIENTOpHbIN). BogoponHas cBa3b. BaaeHTHOCTS.
DNEeKTpOoOTpUIATENBHOCTh. CTeneHb OKUCIICHUS. IOHBI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTBA. THWIbl KPUCTAJUIMYECKUX PEETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKHU.

[Tonarue o gucnepcHbIX cucteMax. ICTHHHBIE U KOJUTOMIHBIE PaCTBOPBL. MaccoBas 10715
BEILIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHmueckux coeAuHeHud. HomeHkiaTtypa HEOpPraHMYECKHUX
BelmecTB. [eHeTHYecKas CBsI3b HEOPTaHMYECKUX BEUIECTB, MPUHAJICKAMNX K Pa3IMYHBIM
KJIaccam.

Xumnueckass peakuus. Knaccuukanuss XMMHYECKUX PEaKIHMid B HEOPraHWYECKON H
OPTraHUYECKON XUMHUH. 3aKOH COXPAHEHHUSI MACChl BEILIECTB, 3aKOH COXPAHEHUS U MTPEBPAILCHUA
SHEPIruM NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3UyHbBIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumunueckoe paBHoBecue. DakToppl, BIMSAIOLNIME HA COCTOSHUE XMMHUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle [larense.

Onexrponutudeckas aucconuanus. CuiibHbIe U ciiaOble 3MeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BEILLIECTB: KUCJasl, HEUTpaJibHAas, EJI0UHAs.

OKUCAUTETPHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIEPUMEHTAIbHBIE METOAbl W3YyYE€HUs BEIIECTB M WX MNPEBPALICHUN: JIEMOHCTpALUS
tabmun «Ilepuognyeckas cucrema xumuueckux snemeHToB [[. M. MenneneeBa», u3ydyeHue
MOJICJIE KPUCTAJUNIMYECKUX PEIIETOK, HAOMIOJEHWE UM OINUCAHHE JEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joKEHHWE TEPOKCHIA BOJIOPOJa B MPUCYTCTBUHU KaTaau3aropa,
ONPEAEIIEHNUE CPEIbl PACTBOPOB BELIECTB € MOMOIIBI) YHUBEPCATBHOTO UHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHA), MPOBEJEHUE MPAKTUYECKON padoThl «BiusHHe pa3nuyHbIX (aKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKLIAN.

Pacuérnbie 3anaun.

Pacuétbl 1o ypaBHEHHMSIM XUMHYECKHUX pEaKUUi, B TOM 4YHCIE TEPMOXUMHUUYECKHUE
Pacy€Thl, PaCYETHI C UCIIOJIBb30BAHUEM IOHITHUS «MACCOBAs JOJISI BELLIECTBA.

Heoprannyeckasi xumust

Hemeramnbl. [lonoxenne HemerauioB B llepuoamyeckoil cucremMe XUMHYECKUX
anemeHToB JI. M. MeHneneeBa u 0COOEGHHOCTH CTpOEHHUS aroMoB. DuU3NueCKUe CBOMCTBA
HEMETaJIOB. AJTOTPOIHS HEMETAIIOB (Ha IpUMepe KUCIopoia, cephl, pocdopa u ymiepoaa).

XUMHUYECKUE CBOMCTBA BaXHEWIIIMX HEMETa/IOB (rajlor€HOB, cepbl, a3ora, (ocdopa,
yriepoga U KpPEeMHHsS) W HUX COCIUHEHUH (OKCHUIOB, KHCIOPOACOAEPKAIIMX KHUCIIOT,
BOJIOPOJIHBIX COEMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramsl. 1Tonoxenue merannos B [lepuonnyeckon cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS DIICKTPOHHBIX 000JIOUEK aTOMOB MeTayioB. OOmue
¢uszndeckre cBoricTBa MeTaiuioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHYECKUM PAJT HATPSHKCHUM
METAJUIOB.



XUMHUYECKUE CBOWCTBA BaXXKHEUIIUX METAJJIOB (HATpuM, Kaluid, KalblMid, MarHuu,
AJTIOMHUHUH, IIUHK, XPOM, JKEJI€30, MEJlb) U UX COCAUHEHUM.

OO6mwme crmocoOb! Moy4YeHHs METaIOB. [[puMeHeHrne MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTANIbHBIE METOJbl M3YYEHUs BEIIECTB W HX IMPEBPALLCHUN: H3y4YCHUE
KOJUTEKIIMU «MeTamibl U CIUIaBb», OOpa3llOB HEMETAJUIOB, pEIICHUE HKCIEPUMEHTATbHBIX
3aja4, HaONIOEHWEe U ONHMCAaHWE JEMOHCTPALIMOHHBIX U  JIAOOPATOPHBIX  OMBITOB
(B3auMozeiicTBME THIPOKCHAA AIFOMUHMS C PACTBOPAMH KHUCJIOT M IIEJI0YEeH, KaueCTBECHHBIC
pEeaKIMK Ha KaTUOHBI METAJIJIOB).

Pacuérunlie 3amaun.

PacuéTtel Maccel BelecTBa WM 00bEMa Ta3oB IO HU3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wid 00bEMY OTHOTO M3 YYACTBYIONIUX B PEAKIIMU BEIIECTB, PacuéThl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJTHO U3 BEUIECTB UMEET MIPUMECH.

XUMHUSA U KU3Hb

Ponb xuMuun B 00€CTIeYeHIH IKOJIOTHICCKOM, SHEPTETUUECKON U TTUIIEBOM 0€30MMacHOCTH,
pasBuTuM MeauuuHbl. [loHSATHE O HAyYHBIX METOJAX ITO3HAHMS BEIIECTB M XUMHYECKUX
peaKLuil.

[IpencraBnenuss 00 oOOHUMX HAy4YHBIX MPUHIMUIAX [POMBIIUICHHOTO TOMYyYEHUS
BAKHEUILINX BELIECTB.

UenoBek B MHpE BELIECTB M MAarepUaoB: BAXKHEWIIHUE CTPOUTEJIbHBIC MaTepUAJIbL,
KOHCTPYKIIMOHHBIE MaTepUaJIbl, KPAaCKH, CTEKJIO, KEpaMHKa, Marepuajbl IS JJIECKTPOHUKH,
HaHOMAaTepHuasbl, OpPraHUYeCKUE U MUHEPAIbHBIE YI0OpEHUS.

XUMHUST U 340pPOBBE UEJIOBEKA: IPaBUJIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOT0 UCIIOJIb30BAHMS TPENapaToB OBITOBOM XMMHH B TIOBCETHEBHOM KU3HH.

MexXnpeaMeTHbIE CBS3H.

Peanuzanus MexXIpeaMETHBIX CBI3el MPU U3yUYEHUH OOLIEH U HEOPTraHMYECKOW XUMHH B
11 kmacce OCYIIECTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYyUYHbBIX
MOHATUWA, TaK W TIOHSITUW, SBIAIOMIUXCA CUCTEMHBIMHU JUISI OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO LHUKJIA.

OOuue ecTeCTBEHHO-HAyUHbIC MOHATHS: Hay4yHbIM (DakT, TUIOTE3a, 3aKOH, TEOpHs,
aHajau3, CHUHTE3, KJIacCHU(pUKalUs, TMEPUOAUYHOCTb,  HAOIIONEHHUE,  DKCIEPUMEHT,
MOZEIMPOBAHUE, UBMEPEHHUE, SIBJICHHUE.

dusuka: Marepus, YHEpPrus, Macca, aroMm, JJIEKTPOH, MPOTOH, HEMTPOH, WOH, HU30TOI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JHEPTETUYECKUI YPOBEHbB, BEIIECTBO, TE€NO, 00bEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMUYMHBI U SUHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHus3M, SKOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHbBI, 0OOMEH BEIIECTB B OpTraHU3MeE.

I'eorpadusi: MuHEpabl, TOPHBIE MOPO/IbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHosorus: XUMHUYECKasi  MPOMBIIUIEHHOCTh,  METAJUIyprus,  MPOU3BOACTBO
CTPOUTEIIbHBIX MaTepUuaos, CEIIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIEeBas
MIPOMBIIIJIEHHOCTh, (hapMalleBTUUECKasi MPOMBIIICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaT€pUANIOB, JIEKTPOHHAS! MPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yjabTaTaM OCBOECHUS OOYy4YarOIIMMUCS
MPOrpaMM CpeTHETO 00IIero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MIPEIMETHBIM).
HayuyHo-meTonnueckoii OCHOBOM il pa3paldOTKU IUIAHUPYEMBIX pE3ylIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 00IIero 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B COOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IOIXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3ynbTaTOB OCBOCHMS MpeaMeTa «XHUMHs» Ha YPOBHE CpEIHEro oO0Iero o0pa3zoBaHMs
BBIJIETICHBI CJIEAYIOLUE COCTABIISIOIME:

OCO3HAHHME OOYYaIOIIMMUCS POCCUMCKOM TpakIaHCKOW MJIEHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEEIICHUIO;

HaJIMYUE MOTUBALMU K OOY4YEHHUIO;

LICJICHAPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JTMUYHOCTH HA OCHOBE KJIFOUEBBIX
LEHHOCTEN U UCTOPUUECKHUX TPaJAULIMiA 0a30BOM HAYKH XMMUU;

TOTOBHOCTbh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCA B CBOEU JIESTEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJu4he MPaBOCO3HAHUS IKOJIOTMYECKOW KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTD KU3HEHHbIEC TIIaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTUTAIOTCS B EIMHCTBE
yu4eOHOH W BOCHUTATEIbHOW JESATEIIBHOCTH B COOTBETCTBUM C TI'yMaHUCTHYECKUMH,
COLIMOKYJIETYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMU M HJACAIAMH POCCUHCKOTO
Ipa)IaHCKOro OOIIeCTBa, NPUHATHIMU B OOLIECTBE HOPMaMU M IpaBWIaMU IOBEICHUS,
CHOCOOCTBYIOUIMMHM ~ IIpOLIECCaM  CAMOIIO3HAHUS, CaMOPAa3BUTHSI M HPABCTBEHHOIO
CTaHOBJICHUS INYHOCTU 00yYarOIINXCSl.

JIMYHOCTHBIE PE3YNIBTaThl OCBOEHUS NIpeaMeTa « XUMUS» OTPaKatoT CHOPMUPOBAHHOCTb
OMbITa MO3HABATEIIbHOW M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalolMXCsl MO pealu3auuu
MPUHATHIX B 00ILIECTBE LICHHOCTEM, B TOM YKCIIE B YaCTH:

1) rpa:KaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBaXKEHUS
K 3aKOHY U IIPABOMOPSAKY;

MPENCTABICHUS O COLMAJbHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOILIECHHUHA B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKON MAESATENbHOCTH MpU CO3AAHUU Y4YEOHBIX
IPOEKTOB, PEIICHUU YYeOHBIX W T[I03HABATENIbHBIX 3aJa4, BBINOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY M apryMEHTHI
APYTUX MPHU aHAJIM3€ Pa3IMYHBIX BUIOB YUeOHOU JIESATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUSL:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUI0 OTEYECTBEHHOMU
XUMHH;
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YBOXEHUSI K MPOLIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUUECKOTO MPUMEHEHUs
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh PE3yNbTaT AJUTEIbHBIX HAOIIOIEHUH,
KPOIOTIIMBBIX AKCIIEPUMEHTATIBHBIX OUCKOB, IOCTOSHHOTO TPYAa YUYEHBIX U ITPAKTUKOB;

MHTEpeCca U TIO3HABATEJIBHBIX MOTHUBOB B TMOJYYCHUU M TOCICAYIONIEM aHau3e
“H(}OpMAITIH O TIEPENOBBIX TOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMHH,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, ’TUYECKOTO MTOBEACHUS,

CIIOCOOHOCTH OIIEHWBATh CHUTYallMH, CBSI3aHHBIE C XUMUYCCKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTHUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaThb CBOE IOBEJICHHE M MOCTYNKHA CBOMX TOBApHUILEH C TMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIIEICTBUI ITUX MMOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHUMAaHUS IIEHHOCTEH 3740pOBOro M 0e30macHoro obpasza >KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DM3NYECKOMY U TICUXUYECKOMY 3710POBBIO;

coOroieHust MmpaBuil 6€30MacHOro OOpaleHusl C BEIIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIESITEIHHOCTH;

MMOHMMAHUSl I[IEHHOCTU TMPaBWJI WHIWBHUIYaJIbHOTO M KOJUICKTMBHOTO O€30MacHOro
MOBEJICHUSI B CUTYAIIUSAX, YTPOXKAIOIIUX 37I0POBbIO U KU3HU JIFOJICH;

OCO3HAHUS TOCJEACTBUNA W HENPHUATHS BPEAHBIX MPUBBIYEK (YHNOTPEOICHUS aKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy1oBOro BOCHIUTAHMSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEILCKON JI€SITEIHHOCTH,
OO0I1I€CTBEHHO OJIE3HOM, TBOPYECKOM U APYIHX BUAAX JIEATEIBHOCTH;

YCTAHOBKM HAa AaKTUBHOE Y4YaCTHUE B PEIICHUU MPAKTHUYECKUX 3a7a4 COLMAIbHOU
HaIpPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpECa K MPAKTUYECKOMY U3YYECHHIO MPOQPEeCcCruil pa3InyHOro pojia, B TOM YUCIE Ha
OCHOBE NMPUMEHEHUS TPEAMETHBIX 3HaHHUI 110 XUMUH;

YBAXEHUS K TPYAY, JIIOASIM TPYZa U pe3ybTaraMm TPYIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJbHOMW TpaeKTOpUU OOpa30BaHMS,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKHU3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I111eCTRa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I€JIeCO00pa3HOr0  OTHONICHUST K  TPUPOJE, KaK  HUCTOYHUKY
CYILIECTBOBaHMS )KM3HH HA 3€MIIE;

NOHUMAaHUS  TIO0AIBHOTO  XapakTepa  OAKOJOTMYECKUX  MpPOOJeM,  BIHSHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSIHUE MPUPOAHON U COL[MATIBLHOM CPENbL;

OCO3HAHUSI HEOOXOAMMOCTH WCIOJIB30BAHUS JIOCTHIKECHUN XUMHH JJiA pelIeHUs
BOIIPOCOB PAllMOHAIILHOTO MPUPOIONIOJIb30BAHNS;

AKTUBHOTO HEMPUATHS JIEUCTBUM, MPUHOCAIINX BPEIl OKPYKAIOLIEH MPUPOIHOM Cpele,
YMEHUS IPOTHO3UPOBATH HEOIaronpusITHhIC AKOJIOTUYECKUE MOCJICICTBUS
NPEANPUHUMACMBIX JCUCTBUNA U TPEIOTBPAIATh UX;

HaJIM4Yusl Pa3BUTOTO HSKOJIOTUYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIBTYphI, OIMbITA
NEATEIbHOCTH  SKOJIOTHYECKOM HaAIpaBICHHOCTH, YMEHHUS PYKOBOJACTBOBAaThCSI UMHU B
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MO03HABATEIbHOM, KOMMYHHKATUBHON W COIMAIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
aKTUBHO MTPOTUBOCTOSITH UIEOJIOTUU XeMOohoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHUA CHEIU(PUKA XUMUU KaK HayKH, OCO3HaHHUA €€ ponu B (PopMHpOBaHHMU
pPalMOHAJIBHOIO HAYYHOIO  MBIIUIEHUS, CO3JaHUM LEJOCTHOIO MpPENCTaBiIe€HUud 00
OKpY)KalolleM MHUpE KaK O €IMHCTBE NPHUPOAbI M YEJIIOBEKa, B MO3HAHWUU NPUPOJHBIX
3aKOHOMEPHOCTEH M PEIICHUH MTPOOJIeM COXpaHEHUS MPUPOAHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAUMMOCTH XHMHUHU JUIsI COBPEMEHHOW HUBUIIM3AIUU: B €&
I'YMaHHUCTUYECKON HAlpaBI€HHOCTH M BaKHOM POJIM B CO3JIJaHUU HOBOM 0a3bl MarepHaibHOU
KYJAbTYPBI, PEIICHUHU TIJI00aJbHBIX MPOOJIeM YCTOWYMBOIO pa3BUTUS YEJIOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, MHUIIEBOM U HSKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHH
MEAUIMHBI, 00ECIIEUCHUH YCIOBUN YCIEUTHOTO TPY/la M AKOJOTUYECKH KOM(POPTHOU KU3HU
Ka)JI0T0 4YJieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH: ITIOHUMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJY4Yae€MbI€ 3HAHHS
JUIsl aHanu3a W OOBSCHEHHUS SIBICHHM OKpPYXXAIOIIEr0 MUpa M MPOUCXOIAIIMX B HEM
M3MEHEHUI, YMEHHUs JieJaTh OOOCHOBAaHHBIE 3aKIIIOUEHUS HA OCHOBE HAy4YHbIX (PAKTOB U
MMEIOIINXCS TAHHBIX C LIEJIbIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHMS [UJISl pPELIEHUs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYallUsX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATENIbCKOMN IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPAa30BAHUIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 110 XHMHHM B COOTBETCTBHUM C JKW3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpECa K OCOOCHHOCTSIM Tpyda B pasnuyHbix cdepax mnpodeccruoHanbHON
NEeSATENBHOCTH.

METAHNHPEIMETHBIE PE3YJIBTATBI

MeTanpenMeTHbIE pe3yabTaThl OCBOCHHS YYEOHOTO MpeaMeTa «XUMHS» Ha ypOBHE
cpeaHero o01ero o0pa3oBaHus BKIFOUAIOT:

3HAYUMBIC TSI (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIHUXCS MEKIUCIUTTHHAPHBIC
(MeXTIpeIMETHBIC) OOICHAYYHBIE MOHATHSA, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTHHBI
MHpa U CHeru@UKy METOAOB MO3HAHUS, MCIIOIB3YEMbIX B €CTCCTBEHHBIX Haykax (MaTepws,
BEI[ECTBO, DHEPTHsl, SIBJICHUE, MPOIIECC, CUCTEeMa, HAy4YHbIM (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHSs, HCCIENOBaHUE, HAOMIONEHNEe, U3MEPEHUE, DKCIIEPUMEHT U
apyrue);

VHUBEpCaJbHbIe  y4eOHbIE  JCUCTBUS  (ITO3HABATENbHBIE,  KOMMYHHUKATHBHBEIC,
pETYIATUBHBIC), oOecneunBaronie (opMupoBaHrue (PYHKIIMOHAIBHOW TPaMOTHOCTH U
COIMAIPHON KOMITETCHIIMH O0YJarOITNXCS;

CIIOCOOHOCTh ~ OOYYaOIIMXCS  UCIOJB30BaTh  OCBOEHHBIE  MEXKIUCIUIIIUNHAPHBIC,
MHPOBO33pEHUYECKIE 3HAHWS M YHHBEpPCAJIbHBIC yYeOHBIC ACHCTBUSA B TO3HABATCIIBHOW W
COLIMAJIBHOM IPAKTHUKE.
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MeTtanpenMeTHbIE pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUYEOHBIMU
NO3HABATEJIbHBIMU, KOMMYHHKAaTUBHBIMH U PETYIATUBHBIMU ACHCTBUIMU.

OBiajeHne yHuBepCaJIbHbIMHU Y4eOHBIMU MO3HABATEILHBIMHU ACHCTBUSIMM:

1) 6a30Bble JJorMUYecKHe AeiicTBHS:

CaMOCTOSTENIEHO (DOPMYIIUPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONpENENATh LENHN JESITEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUM HMX JOCTUKEHUS,
COOTHOCHUTB PE3YJbTaThl IEITEIHLHOCTU C TOCTABICHHBIMU 1EISIMU;

WCTIOIb30BaTh MPU OCBOCHUM 3HAHUW NPUEMBI JIOTMUYECKOTO MBIIIJICHUS — BBIJCIATh
XapakTepHble NPU3HAKKW TMOHATHM MW YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOIL30BATh
COOTBETCTBYIOIIUE TOHITHS JI1 00BSICHEHUS OTIENbHBIX (DAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUU MJIs1 KiIacCU(UKAIMU BEIIECTB M XUMHUYECKHUX
peaKkuuii;

YCTaHABIIUBaTh IPUYMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKUE PaACCYXACHUS (MHIYKTUBHBIC, ICIYKTHBHBIC, [0 aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMaTPUBAEMBIX SIBIICHUAX, (HOPMYITUPOBATH
BBIBOIbI U 3aKJIFOUCHUS;

MIPUMEHSATH B IIPOLIECCE MO3HAHUS, UCTIOJIH3YEMbIE B XUMHUHU CUMBOJIMYECKHE (3HAKOBHIC)
MOJICJIM, MNPeoOpa3oBbIBATh MOJICJIbHBIC MPEICTABICHUS — XUMHUYECKUM 3HAK (CHMBOI)
AJIEeMEHTa, XUMHUYecKas (opMyna, ypaBHEHHUE XHUMHYECKOM peakiuu — IMpPU PEIICHUH
Y4EOHBIX TO3HABATENIBHBIX W MPAKTUYECKUX 3ajad, NPUMEHATh HAa3BaHHBICE MOJCIIbHBIC
MpEACTABICHUS] JJIl BBISBJICHUS XapAKTEPHBIX IMPU3HAKOB M3YyYaeMbIX BELIECTB W
XUMHUYECKUX PEAKIUN.

2) 0a30BbIe HCCIEA0BaTEIbCKUE TeHCTBHSA:

BJIaJ€Th OCHOBAMH METOJIOB HAYYHOIO MMO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUN;

dbopMynupoBaTh 1€ W 3aJaud HWCCJIEIOBAaHHUSA, WCIIOJIb30BaTh IIOCTABICHHBIE W
CaMOCTOSATENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI JUIsi (POPMUPOBAHMSI THUIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXXICHUMU;

BJIaJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS U TPOBEACHUS YUYCHUYECKHUX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBATH  yMeHHUsS  HaOmoAarh 3a  XOJAOM  Ipollecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €r0 pe3yibrar, (popMynHpoBaTh OOOOIIEHHUS U BBIBOJBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIBTaTOB MCCJIEAOBaHUS, COCTaBIATh OOOCHOBAaHHBIN
OTYET O MPOJEIaHHOU padoTe;

NpuOOpeTaTh OMBIT YYEHUYECKOH HCCIEeIOBAaTENbCKOW W TMPOEKTHOM JEesATEIbHOCTH,
MPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY TOHMCKY METOIOB pEIICHUS
MPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METOJ0OB MTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX WHPoOpMaIuu (HAYYHO-TIOMYJIIpHas
JTUTEpaTypa XHWMHUYECKOTO CONEpKaHMs, CIpaBOYHBIE TocoOus, pecypchl WHTepHeTa),
aHATM3WPOBaTh WH(OOPMAIMIO PA3IUYHBIX BUJAOB U (OPM NPEICTaBICHUS, KPUTHUYECCKU
OIICHUBATH €€ JI0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMynupoBaTh 3aMpoOChl W MPUMEHSTH PA3IUYHBIE METOJbI MPHU IOWUCKE U OTOOpE
nH(popMaIi, HEOOXOIUMOM JIJIsl BHIMOTHEHUS YUEOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA;
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IpUoOpeTaTh OIBIT UCIOIb30BAHNS HH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUHN U
Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAalbHYIO (QOpMy MpeAcTaBiIeHUs HH(POpMaLUH
(cxembl, rpauKy, AUATPAMMBI, TAOJIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAay4YHbIM S3BIK B Kaue€CTBE CpPEACTBA MpHU padOTe C XHUMHYECKOU
uH(pOpMaIUEil: MPUMEHATh MEXIpeaIMeTHbIe ((PU3NYecKue M MaTeMaThdecKue) 3HaKd |
CUMBOJIBL, (hOpMYIIbI, a00OpeBHATypbl, HOMEHKIIATYPY:;

MCIIOJIB30BaTh U MPe00pPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATVISTHOCTH.

OBiageHune yHMBepPCAJbHBIMM KOMMYHUKATHUBHBIMH 1eCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOM TEMBbI B XO/I€ TUaIOora U/Win JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIMPOBaTb CBOU MPEAJIOKEHUS] OTHOCUTENIBHO BBINOIHEHUS
IPEUIOKEHHOM 3a/1auu;

BBICTYNATh C IPE3EHTALEN pe3ylnbTaTOB IM03HABATENIbHOMN EATENbHOCTH, OTYYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMU TPU BBIIOJHEHUH XHMHUYECKOTO
HKCIEPUMEHTA, IMPAKTHUYECKON pabOThl MO MCCIEAOBAHUIO CBOWCTB M3Y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro MpoekTa U (HOpMYyIUpOBaTh BBIBOJBI 10 pe3yJbTaraM IMPOBEAEHHBIX
HCCIICIOBAaHUN MyTEM COIIACOBAHMSI TIO3ULIUM B X0J1€ 0OCYXKJEHUSI 1 OOMEHA MHEHUSMH.

OByaieHHe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTEJIbHO TJIaHUPOBAaTh U OCYLIECTBISATH CBOIO MO3HABATENbHYIO JESTEIBHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpPE HEOOXOAUMOCTH KOPPEKTUPOBATH
MpeajaraeMblid aJITOPUTM JE€HCTBUIA MPU BBHIMOJTHEHUH YYEOHBIX U UCCIEAOBATEIbCKHUX 3a/1a4,
BbIOMpATh Haubosee 3(hPEeKTUBHBIN CITOCOO MX PEIICHHS C YYETOM MOTYyUYEHUS HOBBIX 3HAHHM
O BEILIECTBaX U XUMUYECKHUX PEAKLIUIX;

OCYLIECTBIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CAaMOAHalu3a |
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUUYECKOM COCTABISIONIEH €CTECTBEHHO-
HayyHOW KapTUHBI MHpA, POJIU XUMHHU B TMO3HAHWUU SIBIICHUM TPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJABTYPbl JUYHOCTH, €€ (PYHKIMOHAJILHOW TPpaMOTHOCTH, HEOOXOAUMOW st
pelieHnsT MPaKTUYECKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOU Cpee;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOLINE
MOHATUS (XMMUYECKUM DJIEMEHT, aToM, OJJEKTPOHHas 0O0O0JOYKa arToMa, MOJIEKYIa,
BaJICHTHOCTh, DJIEKTPOOTPHUIATEIILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmysa
(pa3BépHyTast M COKpamiéHHas), MOJb, MOJIApHAs Macca, MOJSPHBIA O0BEM, YITIEPOIHBIN
CKeJeT, (pyHKIMOHaNbHAs TpyMmna, paguKkail, W30MEpHusi, W30MEpbl, TOMOJOTHYECCKUN Ppsi,
TOMOJIOTH, YIJIEBOJOPOMABI, KUCIOPOA M a30TCOAEPKAIIUE COCIUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS); TEOPUU W 3aKOHBI (TeOopus
CTpOEHHUs OopraHuveckux BemiectB A. M. BytnepoBa, 3aKkOoH COXpaHEHHS MAacChl BEIECTB);
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3aKOHOMEPHOCTH, CUMBOJMYECKHM S3bIK XMMHH; MUPOBO33PEHUYECKHME 3HAHHUs, JICKALIUE B
OCHOBE NIOHMMaHUsl NPUUYUHHOCTH U CUCTEMHOCTH XMMHMUYECKUX SIBICHUH, (PaKTOJIOTHUYECKHUE
CBE/ICHUS O CBOMCTBaX, COCTaBE, MOJYyYEHUU M OE30IaCHOM MCIIOJIb30BAaHUU Ba)KHEMIIUX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOM JAEATEIbHOCTH YEIOBEKA;

chOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapakTepHbIE  TMPU3HAKH  TOHATHUH,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHSITHS MPU OMHCAHUU
COCTaBa, CTPOCHUS U NMPEBPALLCHUN OPTraHUYECKUX COCTMHEHN;

c(hOpPMUPOBAHHOCTh YMEHHUI HMCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpamEHHOW) (QOpPMYII OpPraHUYECKHUX
BEIIECTB W YPaBHEHHHA XHMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OPraHMYEeCKUX BEIIECTB JUI1 WUIIOCTPAlMM WX XUMHUYECKOTO W IPOCTPAHCTBEHHOIO
CTPOCHHSI;

cOpPMUPOBAHHOCTh ~ YMEHUM  yCTAHaBIUBaTb  INPUHAIJIEKHOCTb  HU3YUECHHBIX
OpPraHMYECKHUX BEIECTB IO UX COCTaBy M CTPOCHUIO K OIpeneia€HHOMY Kiaccy/Tpymie
COCIMHEHUN (yrmeBomopossl, KHACIIOPOJ U a30TCoZEpIKaIue COCIMHEHUS,
BBICOKOMOJIEKYJISIDHBIE ~ CO€MHEHHUs), JaBaTb KM Ha3BaHUs IO CHCTEMaTHYECKOM
nomenkinatype (IUPAC), a Taxke mNpuBOOUTH TpUBUAIBHBIC HAa3BAaHUS OTACIIBHBIX
OpraHUYeCKUX BEUIECTB (3THJICH, IPOIUJIEH, AlleTHIIEH, YTHICHIJIMKOIb, TIHIEPUH, (EHO,
dbopmanpaerua, auneTaidbAerull, MypaBbHHAs KHUCJIOTA, YKCyCHas KHCIOTa, OJIEMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, [IIIOK03a, (PpyKTO3a, Kpaxmall, [EJUTI0I03a, [NIULHH);

c(hOpMUPOBAHHOCTh YMEHUSI OMNPENECIATh BUIbl XMMHYECKOH CBSI3M B OpPraHUYECKHX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUSI TEOPUU CTPOEHUS OPTraHUYECKHX
BeniecTB A. M. BytnepoBa 1uist 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBA U
CTPOEHHSI; 3aKOH COXPAHEHHUsI MacChl BEIECTB;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKUE WU
XUMUYECKHE CBOWCTBA THIIMYHBIX IPEACTABUTENEN pa3IMUHBbIX KIIACCOB OPraHUYECKUX
BEIIeCTB (METaH, ATaH, ITWJICH, MPONWJICH, aleTuiaeH, OyraaueH-1,3, MermnOyraaueH-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STHJIECHIVIMKOJIb, IJIMIIEPUH, (PEHO, alleTaabACeTUa, MypaBbHHAS U
YKCYCHasl ~ KHUCJIOTBI, [JIIOKO3a, Kpaxmayi, IeJUI0iI03a, aMHUHOYKCYCHasi  KHUCJOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO0 CBA3b MEXKJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLUi ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX opmy;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpU30BATh HCTOYHHKHU YIVIEBOJOPOAHOTO ChIPbS
(HedTh, TPUPOAHBIN Ta3, yroib), COOCOOBI UX MEPEepadOTKH M MPAKTHUYECKOE MPUMEHEHHUE
MPOAYKTOB MepepadoTKu;

c(OPMUPOBAHHOCTh YMEHUU MNPOBOAUTH BBIUMCICHHUS MO XUMHUYECKUM YPaBHEHUSIM
(maccbl, 00bEMa, KOJIMYECTBa MCXOAHOIO BEIIECTBA WJIM MPOIYKTa PEaKUUU MO M3BECTHBIM
Mmacce, 00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WM IMPOILYKTOB PEaKLUn);

c(hOpMHPOBAHHOCTh yMEHHI BIAJIETh CHUCTEMON 3HAaHM 00 OCHOBHBIX METOAaxX
HAay4yHOIO MO3HAHUS, HUCIHOJIb3YEMBIX B XMMHUHM IpPH HM3YyYEHHWH BEIIECTB U XUMHUYECKHX
apleHUl  (HaOdromeHue, M3MEpeHHue, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIIOJIb30BaTh
CUCTEMHBbIE XMMHUYECKHE 3HAHUS JUIsl NPUHATHS pEUIEHUHA B KOHKPETHBIX JKU3HEHHBIX
CUTYallUAX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;
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c(hopMHPOBAHHOCTh YMEHHUN COOJIIOATh IPABUIIa MOJb30BAHUS XUMUYECKOW MOCYI0iM 1
nabopaTopHbIM  O00OpYAOBaHHMEM, a TaKXkKe TMpaBuiia OOpalleHuss C BeEUIECTBAMHU B
COOTBETCTBUH C UHCTPYKIUSIMH IO BHITIOJTHEHUIO TAO0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBIMOJHATH XUMUYECKUN SKCHEPUMEHT
(mpeBpallleHUs OPraHMYECKUX BEIIECTB MPU HArpeBaHUM, MOMyUYECHHE ITUIICHA M HU3YYCHHE
€ro CBOMCTB, KaueCTBEHHBIC PEAKIMU OPraHWYECKUX BEIIECTB, JCHATypalus OeiKOB Mpu
HAarpeBaHUM, IIBETHbIE peEaKUUd OETKOB) B COOTBETCTBUU C TPaBUIAMU TEXHUKHU
0€30MacHOCTH TMpH OOpalleHWd C BEIIECTBAMU U J1a0OpaTOpPHBIM OO0OpYIOBaHUEM,
MPECTaBIATh PE3yIbTaThl XHUMHUYECKOTO OJKCIEPUMEHTa B (OpMe 3almuch ypaBHEHH
COOTBETCTBYIOIINX Peakuii U GOpMyTupOBaTh BHIBOIBI HA OCHOBE STUX PE3YIBbTATOB;

c(hOpMHPOBAHHOCTh YMEHHUM KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 MH(}OpMaIHIo,
MOJly4aeMyl0 W3 pPa3HbIX MCTOYHHUKOB (cpeicTBa maccoBod wuHpopmanuu, WHTEepHET u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUH COOMIONATh MpaBUia HJKOJIOTMYECKU LEIeCO00pa3HOro
MOBEICHUSI B OBITY U TPYIOBOM ACSATENBHOCTH B IIEJIAX COXPAHEHUS CBOETO 3/I0POBbSI U
OKpY’Karollel IpUPOJHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JEHCTBUS Ha )KUBbIE OPraHU3MbI
OTpenenEHHBIX OPTraHMYECKUX BEIIEeCTB, MOHMMAs cMbica Tokazarens [IJIK, moscHsaATe Ha
npuMepax CHocoObl YMEHBIICHHS U TPEJOTBPAICHUS WX BPEIHOTO BO3NCHUCTBUSA Ha
OpTraHM3M YEJIOBEKa;

U1 OOYyYaroIIUXCS C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI: YMEHUE MPUMEHSITH
3HaHUA 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKUX SBICHUI;

JUISL CIICTIBIX W CJIA0OBHUISIIMX OOY4YarOIIUXCS: YMEHHE HCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHud JI. bpaiins i 3anucu XuMuueckux Gopmyi.

11 KJIACC

[IpenMeTHBle pe3ynbTaThl OCBOeHHS Kypca «OOImas W HeopraHudeckKas XHUMHS)
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUNA: O XHMHYECKON COCTABIISIONICH €CTECTBEHHO-
Hay4yHOW KapTHUHBI MHpA, POJUM XHMHHU B TO3HAHUU SIBICHUI MPUPONBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJABTYPHl JUYHOCTH, €€ (PYHKIMOHAJILHOW TPpaMOTHOCTH, HEOOXOIUMOW st
pelieHnsT MPaKTUYECKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJIE;

BJIAQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHS (XMMHYECKHIA SJIEMEHT, aTOM, W30TOI, S-, P-, - 2JIeKTpOHHBIC OPOMTAIN aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN O00BEM, BAJICHTHOCTD, JIEKTPOOTPHUIIATEILHOCTD, CTCIICHb
OKHCIICHHS, XMMHUYECKas CBs3b (KOBaJICHTHAs, HOHHAs, METaJUIMYecKas, BOIOpOIHAs),
KpUCTAJUIMUECKasd PEIIETKa, THUIBI XUMHUYECKHUX PEAKIUMi, PpPaCTBOpP, OJICKTPOJIUTHI,
HERJICKTPOJIMTHI, SJICKTPOIUTUYECKAS JUCCOIUALINSA, OKUCIUTED, BOCCTAHOBUTEIb, CKOPOCTh
XHMHYECKOM  peakluM, XHMHYECKOE€ paBHOBECHE); TEOPMU U  3aKOHBI  (Teopus
AIEKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuii 3axkoH [[. WM. MengeneeBa, 3akoH
COXPaHEHUs MacCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUN MPU XUMHUUYECKUX
peaKIusix), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHM, MHPOBO33PEHUECKUE 3HAHUS,
JIe)KAlME B OCHOBE NOHHWMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKUX SIBIICHUH,
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(aKTOJIOTMYECKUE CBEJIEHUS O CBOWCTBAaX, COCTaBe, IOJYYeHUM U  0Oe30macHOM
UCIOJIb30BAHUM  BaXKHEUIIUX HEOPraHMYECKUX BEUIECTB B OBITY U  MPaKTHUYECKOU
NEATEIbHOCTH YEJIOBEKA;

chOpMHPOBAaHHOCTh  YMEHWUW  BBIIBISITH ~ XapaKTEPHBIE  TMPU3HAKU  TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIOJIB30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMUCAHUU
HEOPraHMYECKUX BEIIECTB U MX MPEBPAILICHUII;

c(hOopMHPOBAHHOCTh YMEHHUI HCIOIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISI COCTaBICHUS
dbopMysT BEUIECTB M YpPaBHEHUN XUMHUYCCKHX PEaKIUA, CHCTEMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaJbHBIC Ha3BaHHS OTACIBHBIX HEOPTaHUYCCKUX BEIICCTB (yrapHbId ras,
VIJIEKUCIIBIA Ta3, aMMUaK, ramiéHasl U3BeCTh, HEralléHas U3BECTh, MUThEBAsI COMA, MUPUT U
Jpyrue);

c(hOpMHUPOBAHHOCTh YMEHUU OIpEAeNATh BAJICHTHOCTh W CTENEHb OKUCICHUS
XUMHYECKUX D3JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XHUMHYECKOW CBA3U
(KoBaJIeHTHAs, UIOHHAs, METAJUTMYECKas, BOAOPOHAsI) B COCIUMHEHUAX, TUIl KPUCTAJUTMYECKOM
pelmETKM KOHKPETHOTO BellecTBa (aromMHasi, MOJEKYJspHas, HMOHHAas, MeTajuimdeckas),
XapakTep Cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COCAUHEHUI;

c(hOpMUPOBAHHOCTh yYMEHUW YCTAHABIMBATh MPUHAMJICKHOCTh HEOPTaHMYECKHUX
BEILIECTB 10 UX COCTABY K OMPEACIEHHOMY KJIacCy/TPYIINe COeIUHEHUM (ITPOCThIC BEIIECTBA —
METaJUTbI U HEMETAJUIbI, OKCUIbI, OCHOBAHUS, KUCIIOThI, aM(OTEPHBIE TUIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMH pAaCKphIBaTh CMBICH Mepuoandeckoro 3akonHa JI. U.
MeHneneeBa W JIEMOHCTPUPOBATh €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKHUX 31eMeHTOB 1—4 nepuoaos llepuonnyueckoil CUCTEMbBI XUMUYECKUX 3JIEMEHTOB /1.
W. Menpeneera, UCHOIb3Ys HOHATUS «S-, P-, d-3JIEKTPOHHBIC OPOUTATIHNY, «IHEPTETUUCCKHE
YPOBHUY», OOBICHITh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U HX
COCAMHEHUN 110 niepuoaaM u rpynnaMm [lepruoanueckoi CucTeMbl XUMUYECKHUX 31EMEHTOB /I,
H. Menpaeneena;

c(hOopMHPOBAaHHOCTh YMEHHUH XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATH CYIIECTBOBAHUE
TCHETUYECKOM CBSA3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMH C IOMOIIBIO ypaBHEHUA
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHi;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PUITMPOBATH XUMUUYECKHUE PEAKIIUU O PA3TUYHBIM
npu3HaKaMm (YUCIy M COCTaBy pEarupyroliux BeIIEeCTB, TEIIOBOMY 3(PdeKTy peakiuw,
W3MEHEHUIO CTEMEHEW OKHUCJIEHUS JJIEMEHTOB, OOpPAaTUMOCTH pEaKlHH, YYacCTHIO
KaTaJin3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABISTh YPAaBHEHHUS PEAKIMN pPa3IUYHBIX THUIIOB,
MOJIHBIE U COKpAIEHHBIE ypaBHEHUS pEaKIMil MOHHOTO OOMEHAa, YYUTHIBasl yCIIOBUS, TpU
KOTOPBIX 3TU PEAKIUHU UIYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIINH, TMOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEIIECTB;
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c(hOopMHUPOBAHHOCTH YMEHUU pPacKpbIBaTh CYILLHOCTb OKHCJIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi TMOCPEJICTBOM COCTABIICHUSI 3JEKTPOHHOrO OanaHca 3THX
peakuuii;

c(hOpMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTH CKOPOCTH XUMHYECKOW PEAKITUU
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYSCKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XWMHUYECKHE TPOIECCHI, JICKAITUE B
OCHOBE  IPOMBINUIEHHOTO  TOJYYECHHS CEPHOM  KHUCJIOThI, AaMMHaKa, a  TaKke
c(hOpMHPOBAHHOCTh MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHIIUIAX M IKOJOTHYECKHUX
mpo0eMax XMMUIECKOTO MMPOU3BOJICTBA,

c(hOpMHUPOBAHHOCTh YMEHHMU MPOBOAUTH BBIYUCICHHUS C HCIHOJb30BAHUEM MOHSTHUS
«MaccoBasi JI0Jig BEIECTBA B PAcTBOPE», OObEMHBIX OTHOIICHHWM Tra3oB MPU XUMHUYECKHUX
pEaKIMIX, MacChl BEIIECTBA WU 00BEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCe
Wi 00bEMY OTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MacChl BEUIECTB, PEBPAILICHUS U COXPAHCHHS YJHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUN COOJIIOIATh TIPAaBUIIa TOJI30BAHUS XUMUYECKONU MOCYI0M U
7a00paTopHbIM  OOOPYIOBAaHUEM, a TaKXe IMpaBwia oOpalleHus C BelecTBaMU B
COOTBETCTBHUH C MHCTPYKIUSMHU MO BBIMOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIMOJHATH XUMUUYECKUM HIKCIICPUMEHT
(pa3nokeHne NEepoKCcHAa BOAOPOAA B NPHUCYTCTBUM KaTaau3aTopa, OIpPENeJICHUE Cpeibl
pacTBOPOB BEIIECTB C IIOMOIIBI0 YHHBEPCAIBHOIO WHAMKATOPA, BIUSHUE PA3TUYHBIX
(hakTOpOB Ha CKOPOCTh XMMHUYECKOW pEaKIuu, PEakiMu HOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, KapOOHAT- W XJIOPUI-AaHHUOHBI, HAa KAaTUOH aMMOHMS, PEIICHHE
AKCIIEPUMEHTANFHBIX 3a7ad mo TemaM «Metamib»y u «Hemetamns») B COOTBETCTBUU C
MpaBUjaMU TEXHUKH O€30MacHOCTH MpH OOpallleHWH C BEIIeCTBAMU M JaOOpaTopHBIM
0o00OpyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO IKCIEpUMEHTa B (opMe 3arucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUid u (HOPMYIUPOBATh BBIBOJBI HA OCHOBE JTHUX
pE3YIIBTATOB;

c(hOopMHPOBAHHOCTh YMEHHMM KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 WH(}OpMaIuio,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeIcTBa MAacCOBOM KOMMYHUKaiuu, MHTEpHET u
JIPyTHX);

c(hOpMHPOBAHHOCTh YMEHHMH COOMIONATh MpaBUiIa SKOJIOTMYECKU LEIeCcO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM AEATETBHOCTH B IENSAX COXPAHEHUS] CBOETO 3I0POBbS U
OKpY>Karollel MPUPOAHON CPe/lbl, 0CO3HABATH ONTACHOCTH BO3JCHCTBUS HA KUBBIC OPTraHU3MBbI
ONPENENEHHBIX BEIIECTB, NMOHMMass cMmblcha mnokazarens [IJIK, moscHATe Ha mnpumepax
crocoObl YMEHBIIIEHUS W TPENOTBPAIICHUS] HMX BPEIHOTO BO3ACHCTBHUS Ha OpPraHU3M
YeJI0BEKA;

JUTsl 00y4arOIIMXCSl ¢ OTPAHUMYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbs: YMEHUE MPUMEHSThH
3HAHMUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CHETBIX W CHa0OBHAAIIMX OOydYarONIMXCS: YMEHHE WHCIONb30BaTh pelbedHo-
TOUCYHYI0 cHucTeMy oOo3Hauenuit JI. bpaiing s 3amucu  XxuMuueckux  GopMyd.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosinuecTBo 4acoB
Ne HaunmeHoBaHue pa3iesioB U TeM NPOTrPaAMMBbI K I JJICKTPOHHbIC (HPPOBLIC)
n/n pasit porp Bcero OHTPOTBH PaKTHHCCK o0pa3oBare/ibHbIE PeCypPChl
ble padoTbl | He padoThI
Pa3zne 1. Teopernyeckue 0CHOBbI OPraHM4Y€eCKO XUMHUN
[Ipeamer opraHnYEeCKON XUMUH. TCOE)I/IH http://school-
1.1 CTPOEHUS OPTAHUYECKUX COeIMHEHUN A. M. 3 .
collection.edu.ru/catalog/
bytieposa
Uroro no pazgeny 3
Paspnea 2. YriieBoaopoabl
http://school-

2.1 [IpenenpHbIE YIIIEBOAOPOABl — AJTKAHbI 2 collection.edu.ru/catalog/
29 HenpenenbHble yIiieBoJOPOAbI: AIKEHBI, 6 1 http:// S_ChOOI'

: ATIKA/THCHBI, ATKHHbI collection.edu.ru/catalog/

http://school-

2.3 | ApOMaTHYECKHC yIICBOLOPOLBI 2 collection.edu.ru/catalog/
24 [IpupoaHbIE ICTOYHUKH YITIEBOAOPOJAOB U UX 3 1 http:// S,ChOOI'

: repepaboTka collection.edu.ru/catalog/

Htoro no pazgeny 13

Paznen 3. Kucjopoacoaep:xamue OpraHn4ecKue CoeJuHEHH s

http://school-

3.1 | Couprsr. ®eron 3 collection.edu.ru/catalog/
3.2 Anbaeruapl. KapboHoBbie KUCIOTHI. CI0KHBIE 7 1 http://school-
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pupHI collection.edu.ru/catalog/

http://school-
3.3 | VYmmeBomsl 3 1 collection.edu.ru/catalog/
Hroro o pazneny 13
Pa3nen 4. A3oTconep:kainye opranndeckKne coeTnHeHusl
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 http://S_C hool-
collection.edu.ru/catalog/
Hroro mo pazaemy 3

Pa3zaea 5. BbicOkOMOJIEKYJIAPHBbIE COeAMHEHH S

http://school-

5.1 [Tnactmaccel. Kayuyku. BonokHa 2 collection edu.ru/catalog/

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 2 2
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11 KUIACC

Kosm4ecTBO 4acoB

Ne
n/ | HaumeHoBaHue pa3/iesioB M TEM MPOTrPaMMbl KonTpoann Mpakrire | JCKTPOHHEIE (IMPPOBLIC)
Bcero cKHe o0pa3oBaTe/ibHbIE pecypChl
1| ble padoThI
padoThI
Paznes 1. Teopernueckue 0CHOBbI XMMUM
Ctpoenue aromoB. [lepuonnyeckuii 3akoH 1 http://school-
1.1 [lepronnyeckas CUCTEMa XUMHUYECKUX JIEMEHTOB 3 collection.edu.ru/catalog/
J. 1. Menaeneena
http://school-
1.2 Crpoenue BemecTBa. MHOrooopasue BEIeCTB 4 collection.edu.ru/catalog/
http://school-
1.3 | Xumuueckue peakiuu 6 1 1 collection.edu.ru/catalog/
http://school-
Hroro o pasneny 13 collection.edu.ru/catalog/
Pasznesn 2. Heoprannueckasi Xumus
http://school-
2.1 | Meraust 6 1 collection.edu.ru/catalog/
http://school-
2.2 | Hemerauisl 9 1 1 collection.edu.ru/catalog/
http://school-
2.3 CBsI3p HEOPraHNYECKUX U OPraHUYECKUX BELIECTB 2 collection.edu.ru/catalog/
Uroro no pazneny 17 bubmmorexa HOK

https://myschool.edu.ru/

Pa3gena 3. Xumud ¥ ’Ku3HbL
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https://myschool.edu.ru/

http://school-

3.1 KHMHS 1 K3 Hb 4 collection.edu.ru/catalog/
Uroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoaunuecTBo
1/ | Tema ypoka ACOB JIeKTPOHHBbIE HU(pPOBHIE
Jara | oOpa3oBaTe/ibHbIe pecypchl
I Bcero
1 [TpenmeT opraHu4YecKoi XUMHUH, €€ BOSHUKHOBEHUE, Pa3BUTHE 1 http://school-
U 3HAYCHHE collection.edu.ru/catalog/
2 Teopus cTpOEHMs OpraHUYECKUX COeNUHEHNN A. M. 1 http:/ /school-
ByTnepoBa, €€ 0OCHOBHBIE ITOJOKECHUS collection.edu.ru/catalog/
[TpencrapieHne o KaacCU(pUKAIIMK OPTAaHHYECKUX BEIICCTB. http://school-
3 Homenknarypa (cucremarndeckas) U TPUBHAILHBIC HA3BAHHUSI 1 collection.edu.ru/catalog/
OpraHUYeCKHUX BEUIECTB
http://school-
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PSJT 1 collection.edu.ru/catalog/
http://school-
3) MertaH u 3TaH — NpoCTEeNIINe IPEICTABUTENIN aJTKAaHOB 1 collection.edu.ru/catalog/
http://school-
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 collection.edu.ru/catalog/
http://school-
7 OTUIEH " IPOIMUJIICH — HpOCTCﬁH.IHC IIpCaACTaBUTCIIN aJIKCHOB 1 Co||ecti0n_edu_ru/cata|og/
3 [Tpaktuueckas padbota Ne 1. «Ilomydyenue sTuiieHa U U3ydeHHE 1 http://school-

€r0 CBOUMCTBY»

collection.edu.ru/catalog/
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Ankanuensl. byranguen-1,3 u MmetunOyranuen-1,3. [lonydyenue

http://school-

9 -
CHHTETHYECKOTO KAYqyKa U PE3HHBI collection.edu.ru/catalog/
10 AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKUI h_ttp:/ /school-
psiA. AIETHIIEH — TIPOCTEHIIIHIA TPEICTABUTENh aTKUHOB collection.edu.ru/catalog/
http://school-
11 Brruncnenus no ypaBHEHUIO XUMUYECKOU PEaKLIUU collection.edu.ru/catalog/
http://school-
12 Apenbl: 6eH30:1 U TOIyoJ1. TOKCHYHOCTh apeHOB collection.edu.ru/catalog/
13 ['eneTnyeckas CBSI3b yIIIEBOJAOPOIOB, MPUHAJICKAIINX K http:/ /school-
PABTHYHBIM KIACCAM collection.edu.ru/catalog/
[TpupoHBIC NCTOYHHUKH YIIIEBOAOPOIOB: MIPUPOTHBIN Ta3 U http://school-
14 IOy THBIC HE(QTSIHBIC Ta3bl, HEPTh U MPOIYKTHI €& collection.edu.ru/catalog/
nepepaboTKu
[TpupoHBIC NCTOYHHUKH YIIIEBOAOPOIOB: MIPUPOTHBIN Ta3 U http://school-
15 MOy THBIC HE(TSHBIC Ta3bl, HEPTH U MPOTYKTHI €& collection.edu.ru/catalog/
nepepadoTKu
http://school-
16 KontponbHas pabora no pazzueny «YiieBoI0poab» collection.edu.ru/catalog/
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHL: METAHOJ U 3TAHOJL. http:/ fschool-
BoROpOsTHAs CBS3b collection.edu.ru/catalog/
http://school-
18 MHuoroaroMHbIe CIIUPTHI: OSTUJICHITIMKOJIb U INTUICPHUH Co||ecti0n_edu_rulcata|og/
19 deHo: cTpOeHHE MOJICKYJIbI, PU3NYCCKHUE U XUMUYCCKUE http://school-
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CBONCTBA, IPUMEHEHNE

collection.edu.ru/catalog/

http://school-
20 Anpaerusl: GopMallbIACTH/I U alleTaabACIH/l. ALICTOH collection.edu.ru/catalog/
21 OIHOOCHOBHBIC MTPE/CIIbHBIC KAPOOHOBBIC KUCIIOTHI: h_ttp://school—
MypaBbUHAs U YKCyCHast collection.edu.ru/catalog/
29 I[TpakTrueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM http://school-
KUCIIOTBD) collection.edu.ru/catalog/
93 CteapuHOBasi ¥ OJICMHOBAsI KUCJIOTHI, KaK MPECTABUTEIH http:// school-
BBICIIMX KapOOHOBBIX KUCIIOT collection.edu.ru/catalog/
24 MpbLTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, HX MOIOIIIEE http:// school-
nelicTBre collection.edu.ru/catalog/
o5 CrnoxHble 3(pupbI Kak MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. http:// school-
TUAPOIN3 CIOKHBIX SPUPOB collection.edu.ru/catalog/
http://school-
26 XKupsl: runponus, npuMeHeHue, ONOJIOruUecKas poJib )KUPOB collection.edu.ru/catalog/
97 VYrneBonpl: cocTaB, Kiaaccudukarnus. Baxuerinme http://SChC’O"
peCTaBUTEINH: IIF0KO3a, HPYKTO3a, caxaposa collection.edu.ru/catalog/
http://school-
28 Kpaxman u nemirono3a Kak IpupOIHbIE TOJTUMEPHI collection.edu.ru/catalog/
29 KonTtponsHas pabota 1o pasneny «Kncaopoaconepxkamniue http://school-

OpraHn4eCKNeC COCAUHCHU

collection.edu.ru/catalog/
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http://school-

30 AMUHBI: METUIAMUH Y aHWINH 1 collection.edu.ru/catalog/
31 AMMHOKHCIIOTBI KaK aM(OTEpHbIE OPraHUYECKUE COSTUHEHUS, 1 h_ttp:/ /school-
ux Ononorndeckoe 3HadeHue. [lenTuas collection.edu.ru/catalog/
http://school-
32 benkxu xak IIPUPOAHBIC BBICOKOMOJICKYIIAPHBIC COCAMHCHUA 1 C0||ecti0n_edu_ru/cata|og/
33 OCHOBHBIE IIOHATUSA XUMUU BEICOKOMOJIEKYIAPHBIX 1 http:/ /school-
COETHHEHH collection.edu.ru/catalog/
34 OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYJIAPHBIX 1 http:/ /school-
coenunenuil. IlmacTmMaccel, KaydyKku, BOJOKHA collection.edu.ru/catalog/
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34

2]




11 KJIACC

N Konxuuecr | Jlara 3 P
0 JIEKTPOHHBbIE IU(POBBIE
Tema ypoka BO 1aC0B usyue P HH®p
n/n o0pa3oBare/ibHbIE PecypChl
Bcero HHSA

1 XUMHUECKHN dJIEMEHT. ATOM. DJICKTPOHHAs KOH(UTYpaIns 1 http:/ /school-
ATOMOB collection.edu.ru/catalog/
[Mepronnueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX http://school-

2 anemeHToB [I. 1. MenneneeBa, X CBsi3b C COBPEMEHHON TECOPHUECH 1 collection.edu.ru/catalog/
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XHMHUYECKHX JIEMEHTOB U http://school-

3 UX COCIMHEHUH TI0 TPYIIaM 1 TIepruoiaM. 3HaueHue 1 collection.edu.ru/catalog/
MIEPUOMUECKOTO 3aKOHA M CUCTEMbI XUMHUYCECKUX JIEMEHTOB
J.N. MenneneeBa B pa3sBUTUU HAYKU

4 Crpoenue BeniecTBa. XUMUUYECKas! CBA3b, €€ BUJIbl; MEXAHU3MBbI 1 http:/ /school-
00pa3oBaHus KOBAJCHTHOM CBsi3u. Bomopo/Has CBsI3b collection.edu.ru/catalog/

5 BaneHTHOCTD. DIeKTpoOTpHUIIaTEIbHOCTh. CTENEHD OKHUCICHHUS. 1 http:/ /school-
BeriecTBa MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI collection.edu.ru/catalog/

5 [ToHsTHE O MUCTIEPCHBIX cucTeMax. MICTUHHBIE U KOJUIOWIHBIE 1 http:/ /school-
pacTBOpbl. MaccoBast 10715 BELIECTBA B PaCTBOPE collection.edu.ru/catalog/
Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUIECKUX COCIMHCHUM. http://school-

7 ['eHeTHUECKast CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3JIMYHBIX 1 collection.edu.ru/catalog/
KJIaCCOB
Knaccudukaius XuMAYECKUX PEeaKIMid B HEOPTraHHMUECKOM 1 http://school-

8 OpraHMYECKOM XUMHH. 3aKOH COXPAaHCHHUS MAacChl BEIICCTR,; 1 collection.edu.ru/catalog/

3aKOH COXpPaHCHHA U IIPCBPAILICHUSA DQHEPTUH IIPU XUMHUUYCCKHUX
PCaKIMUAX
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Ckopoctb peakiun. OOpaTuMble peakiiui. XUMHUECKOe

http://school-

3aza4 no reMe «MeTtauie)"

9 -
paBHOBeCHe collection.edu.ru/catalog/

10 [TpaxTrueckas pabota Ne 1. «Bnusiaue paznuuHbix (akTOpOB HA http:/ /school-
CKOPOCTh XUMUYECKON PEAKIIUN» collection.edu.ru/catalog/
DnexTpoauTHdeckas auccoruaiys. IToHsITiHe 0 BOTOPOIHOM http://school-

11 nokasarene (PH) pactBopa. Peakiiuu vonHoro ooMena. ['uaposun3 collection.edu.ru/catalog/
OpraHUYEeCKUX U HEOPTraHMYECKUX BEIICCTB

12 OKUCIUTENHPHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTue 00 http:/ /school-
ANIEKTPOJIN3E PACINIABOB U PACTBOPOB COJIEH collection.edu.ru/catalog/

13 KontponbHas padora o pazaeny «TeopeTudeckre 0CHOBbI http:/ /school-
XYM collection.edu.ru/catalog/
Mertaibl, ux nonoxenue B [leproandeckoit cucrteme http://school-

14 xumudeckux snmeMentoB J1. . MenjeneeBa 1 0COOEHHOCTH collection.edu.ru/catalog/
cTpoenust aroMoB. O0ume pu3ndecKue CBOMCTBAa METAIIOB

15 CruiaBel METAJUIOB. DNEKTPOXUMHUYECKHUN Psi/i HAPSHKEHU I http:/ /school-
METAIIIOR collection.edu.ru/catalog/

16 XUMUYECKUE CBOMCTBA BAXKHEHIITUX METAJIJIOB (HATPUil, KaJauH, http:/ /school-
KaJIbIII, MarHui, aTFOMUHUI) U KX COCTUHECHUM collection.edu.ru/catalog/

http://school-
17 XHMMHUYECKUE CBOMCTBA XpOMA, MEIU U UX COCAUHECHUN collection.edu.ru/catalog/
http://school-
18 XVWMHMYECKHE CBOMCTBA LIUHKA, XKeJle3a U UX COCTMHEHHUN collection.edu.ru/catalog/
19 [Ipaktuueckas padota Ne 2. "Pemienue skcriepuMeHTaIbHBIX http://school-

collection.edu.ru/catalog/
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Hewmerannsl, ux nonoxenue B [lepponnueckon cucreme

http://school-

20 xumudeckux snmeMenToB J1. M. MenjeneeBa 1 0COOCHHOCTH collection.edu.ru/catalog/
CTPOEHHS aTOMOB
21 ®duznyeckre CBOMCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAILIIOB http:/ /school-
(Ha mpuMepe Kuciiopoja, cepsl, pocdopa u yriiepoaa) collection.edu.ru/catalog/
http://school-
22 XUMHUYECKUE CBOIMCTBA TaJIOTEHOB, CEPhI U UX COCIUHEHUN collection.edu.ru/catalog/
http://school-
23 XuMHUYeCKHe CBOMCTBA a30Ta, (ocodpa U X COETUHEHNUN collection.edu.ru/catalog/
http://school-
24 XHWMHUYECKUE CBOMCTBA YITIEPOJA, KPEMHHS U UX COCIMHEHUN collection.edu.ru/catalog/
http://school-
25 [IpuMenenue BaXHENIINX HEMETAIIJIOB U UX COCIMHEHUM collection.edu.ru/catalog/
O0o001enre 1 cucTeMaru3aliis 3HaHuH 1Mo Teme «HemeTaby. http://school-
26 Brrarcienus o ypaBHEHUSIM XUMHUYECKHUX PEAKITHH U collection.edu.ru/catalog/
TEPMOXUMHUYECKUE PACYETHI
97 [Tpaktnueckas padora Ne 3. «PenieHne 3KCepuMeHTAIbHbBIX http:/ /school-
sazad 1o Teme "Hemerais:" collection.edu.ru/catalog/
http://school-
28 KonTtponbHas padora no remam «Metamiel» u «Hemeranasn collection.edu.ru/catalog/
29 Heoprannueckue u oprannueckue Kuciaorsl. Heopranmueckue u l‘!ttp:/ /school-
OPrAHUYECKHE OCHOBAHUS collection.edu.ru/catalog/
30 AM@oTepHbIe HEOPTaHUYECKUE U OPTAHUYECKUE COSTUHEHHUS. http://school-

I'eneTnyeckast CBs3b HCOPraHU4YCCKUX U OPTraHUYCCKHUX BCIICCTB

collection.edu.ru/catalog/
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Pone xumMuu B obecrieueHnmn C-)KOHOFI/IIIGCKOI\/'I, BHepFCTH‘ICCKOﬁ )41

http://school-

31 MUIIEBOM 0€30MMaCHOCTH, PA3BUTUN METUITUHBI 1 collection.edu.rufcatalog/
32 [IpencraBnenus 06 0OMIMX HAYYHBIX IPUHIMIIAX 1 http://SChOOl-

ITPOMBIIIICHHOTO TIOYyYEHUS BaKHEUIITUX BEIIECCTB collection.edu.ru/catalog/
http://school-

33 YenmoBek B MUPE BEIIECTB M MAaTEPHAJIOB 1 collection.edu.ru/catalog/
http://school-

34 XUMuS ¥ 30pOBbE YETOBEKA 1 collection.edu.ru/catalog/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI AJ151 YYEHUKA

» Xumusi, 10 xkmace/ I'abpuensa O.C., OGIIecTBO C OrpaHUYCHHON
0TBETCTBEHHOCTHIO «/IPODAY»; AktinoHepHoe o61ecTBo «M31aTenbcTBO
«IIpocremieHne

» Xumus, 11 kinacce/ I'abpuensu O.C., O61iecTBO ¢ OrpaHUYEeHHOU
0TBETCTBEHHOCTHIO «JIPODAY; AkiinornepHoe o01mecTBo «31aTenbeTBo
«IIpocremieHne

BBenute BapuaHT

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Breaute 1. O.C.I'abpuensn, [.I"JIpicoBa «Xumust Metoauueckoe nocooue —
0a30BbIil ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensan, N.I.OctpoymoB, «O011ast XuMuUs B TECTax, 3aj1a4yax,
ynpaxkHenusix. 11 kmace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KonTponbHbie 1 TpoBepoUHbIe padoThl K yueOHUKY». — M.: [Ipoda, 2021 1.
4. O.C.I'abpuensn, I.I"JIsicoBa, A.I'Benenckas «Xumus 11 kiacc:
Hacronpnas kuaura aiisg yaurens». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoa, A.I.BBenenckas «Xumus 11 knacc:
HacronbHas kuura s yuutensi». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemeros, N.I.OctpoymoBa «3agauu o XuMuu 1
crocoObl ux pemieHus» - M.: «/Ipoda», 2021rox.

7. B.I. lenucoBa «Xumus 11 knacc noypouHbIe TUIaHbI IO Y4E€OHUKY
O.C.T'abpuensna, I.I'.JIsicoBoii» - Bonrorpamn» Yuurtens 2018roz.

8. M.A.Psa60oBa, Y.}O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 xmacey, - M.:
Oxk3ameH, 2019r.

9.9. O.C.I'abpuensn, N.I.ocTpoyMOB « XUMUYECKUI IKCIEPUMEHT B ILIKOJIE
11 xmaccy; - M.: Jlpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

Beeaure _ Bemuremannsiehttp://www.chemnet.ru I'azeta « Xumusi» u caidT
I yauTens «S1 uay Ha ypOK XUMHID

http://him.1september.ru Exunas xomrekuust IIOP: IIpeameTHas KOIIEKIUs
«XUMHUSD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
akcriepuMeHThl: Xxumus. Komekius Poccuiickoro o01eoopa3zoBaTeibHOTO
nopraina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii
http://www alhimik.ru Becepoccuiickast omMIiiaja mKoJIbHUKOB [0 XUMUH
http://chem.rusolymp.ru Opranudeckas XuMusi: 3JCKTPOHHBIA YU4SOHUK ISt
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CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SJIEKTPOHHBIN YISOHHK
http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMHUS
http://www.chemistry.ru JluctaniimoHHas oJIMMIIHaAa M0 XUMHUH:
TEJICKOMMYHUKAIIMOHHBIH 00pa30BaTEIbHBII MTPOSKT
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