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MOSCHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XWMHUM Ha YpPOBHE CpemHero oOmiero o0pa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoil @enepaunn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepanbHONl 00pa30BaTEIBHOM MPOTpaMMBbl CpeaHEro o0Imero oOpa3oBaHUs
(®OIT  COO), mpencrabieHHbix B DenepalbHOM  TOCYAapCTBEHHOM
obpazoBarenpbHOM ctaHmapte COO, c¢ yuérom Konmenmuu mnpenomaBaHus
yueOHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qenepauuy, peaM3yIOUIMX OCHOBHbIE 00pa30BaTENbHbIE MPOrpaMMbl, H
OCHOBHBIX TONIOKeHH «Ctparernn pa3BuTUs BoOclUTaHus B Poccuiickoii
Oenepanuu Ha niepuoa a0 2025 ronma» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XHUMHUH, K ONPEEICHUIO
oOrielt crpareruu o0y4eHusi, BOCIIUTAHUS U Pa3BUTUSA 00YJaIOUTUXCs CPEJCTBAMU
yaeOHoro npeamera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABUIIH
koHuentyanbHble nojoxkenus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJlep)KaHUsl, pPe3yJbTaTOB OOy4YeHUuss U TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
00111e00pa30BaTEeIbHOM  OpTraHU3alllM, SIBIISIETCS HEOTHhEMJIEMOM 4YacThi0 MX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIOIIMM JTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOW CHCTEME XHUMUYECKOoro oOpa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPbl
YelloBeKa, a TaKXKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEGHHUS K CBOEMY
3I0POBRIO M TPUPOAHOM cpenme. Peammsyercs xumuueckoe oOpa3oBaHHE
0o0yyJaroluxcsi Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHUsl CpeICTBAMU Y4E€OHOTO
npenMera «XuUMHUA», COJEp)KAaHUE U TOCTPOEHHE KOTOPOro ONpEIEieHbl B
nporpaMMme MO0 XUMHUU € YYETOM CHEelU(PUKH HAYKH XHUMHH, €€ 3HAYeHUs B
MO3HAHWU TPHUPOABI U B MaTEPHAIBHOW KU3HU OOIIECTBA, a TakkKe C Y4ETOM
o0UMX 1enell W MNPUHLMUIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHUE
CUCTeMBI cpefHero ooiiero oopasoranus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT OcoOyI0 pojib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3[JaHUM HOBOW 0a3bl MaTEpUAIbHOM KYJIBTYPBI.
OHa BHOCHUT CBOM BKJIaJl B (POPMUPOBAHKE PAIIMOHAIIBHOTO HAYYHOI'O MBIIILICHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEACTaBICHUSI 00 OKPYXKAIOIIEM MHpE KaKk O €IUHCTBE
OpUPOABl U YeJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMHM Ha OCHOBE NMOHMMAaHUS
BELIECTBEHHOI'0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBSIZH MEXKIY
CTPOCHHMEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTSIMU TPUMEHEHUS.



TecHo B3aMMOJICUCTBYSI ¢ APYTMMU €CTECTBEHHBIMU HayKaMH, XUMUs cTaja
HEOTHEMJIEMOI YaCThbI0 MUPOBOI KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W JKM3HU KaXI0ro wieHa oOmectBa. CoBpeMeHHas XHUMHs KakK Hayka
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTUM HampaBjieHa Ha pEUICHUE
rII00AIbHBIX MPOOJIEeM YCTOMYMBOTO pAa3BUTHSA YEIOBEYECTBA — CHIPHEBOM,
AHEPTreTUYECKOM, MUIIIEBOM, YKOJIOTUIECKON 0€30MaCHOCTH M OXPaHbI 3/I0POBbS.

B coorBercTBUM ¢ O0mMUMH TENSIMH W TPUHIMIIAMH CPEIHETO O0OIIero
oOpasoBaHus cojepxxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIi YpOBEHb
U3Y4YEHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UMM JUIsi  BBIpAaOOTKH  MHPOBO33PEHUECKUX
OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS B KHU3Hb COIMYyMa, MPOJOKEHUS
00pa3oBaHUs B Pa3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapisiomuMu  TipeAMeTa  «XUMHS»  SBISIOTCS  0a30BbI€  KypChl —
«Opranuueckas xumus» U «OOmass M HeopraHudeckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISFOTCSI OCHOBBI 0a30BOI HAyKHU: CUCTEMA
3HaHUM MO0 HEOPTAaHUYECKONW XUMUHM (C BKIIFOUECHUEM 3HAHUM U3 OOIIEH XUMUU) U
opraHuyeckoil xumuu. GopMUpOBaHUE JAHHOW CHUCTEMbI 3HAHUM MPHU N3YYECHUU
npenMera o0ecreynBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB W TEOPHI XUMUHU.

Crpykrypa comepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuueckas XuMusi» cpopMHpoBaHa B IpOrpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO TIOJIX0/la K U3Y4YEHHI0 Y4YeOHOro wmarepuasa U 0OYCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHWW HA  OMNPEACIEHHBIX
TEOPETUUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYeCKOd XHMHUHU BeIIeCTBa
paccMaTpHUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHSI OPTraHUYECKUX
COCNMHEHUN, a TaKke Ha YPOBHE CTEPEOXMMUYECKUX U DIIEKTPOHHBIX
MPEACTABICHUA O CcTpoeHun BemniecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEI[ECTBAaX JIAIOTCSA B PA3BUTHU — OT YIJIIE€BOJOPOIOB JO CJIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEAMHEHMI. B Kypce opraHMyecKol XUMHH I[OJY4YalOT pa3BUTHE
chopMUpOBaHHBIC Ha YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHHUs MEPBOHAYATILHBIC
MPEACTABICHUS] O XUMUYECKOU CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUUYECKOU PEaKIIUU.

[Ton HOBBIM yrimom 3peHusi B mpeaMmere «Xumus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs W3YyYCHHBIH Ha YpPOBHE OCHOBHOTO 00mero o0pa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJIOTMYECKUE CBEICHHS O BEIIEeCTBaX W
XUMUYECKor peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYYArONIMMCSl TMPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
MEPUOUIECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOOJOTHUECKHUX ITO3UIIAMN,



IyO’Ke TIOHATh HWCTOPUYECKOE HW3MEHCHHE (QYHKIMKA 3TOro 3akoHa — OT
o0obmIarome 10 00BSICHSIONICH U MPOrHO3UPYIOICH.

Enunas cucrema 3HaHMK O BaXXHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax W MPUMCHCHHH, a TAK)KE€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpoTekaHus gomonHsercs B kypcax 10 m 11 kmaccos
AIIEMEHTAMH  COJIEP)KaHMSI, HUMEIONIUMH KYJIbTYPOJOTUYECKUM U TMPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMMAHHMIO B3aWMOCBS3UM XHUMUH C
JIPYTUMHU HayKaMH, PAacKphIBAIOT €€ poJib B IMO3HABATEILHONW W MPAKTUICCKOU
JCATENBHOCTA 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKCHHUS K TPOIECCY
TBOPUYECTBA B O0JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHH, TTOMOTaloT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OONIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX
mpoOiiemMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICITMBATh WH()OpPMAIUIO H
OpUMEHSATh €€ JJIsd TONOJHEHUS 3HAHUM, PEIICHUS WHTEJUIEKTYalIbHbIX H
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 11eoM cojepkanue yaeOHOro
npenMmera  «XWMHUS»  JAHHOTO  YPOBHS  W3Y4YEHHUS  OPUEHTHPOBAHO  Ha
dbopMupoBaHUE y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJII TTOHUMAaHUS
dunocodckux uaeH, TakMX KakK: MaTepuaibHOE E€IMHCTBO HEOPraHUYECKOro M
OpPraHUYeCKOro MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTpPOEHHEM, TI03HABAEMOCTh TPHUPOJHBIX SBICHUNA TYTEM OKCIIEPUMEHTA W
pEelICHHs] TMPOTHBOPCYMN MEXIy HOBBIMH (akTaMd H  TEOPETUYECKUMHU
NPEIMOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTHYECKHUX MPOOJIeM, a
TakKe Tpo0sieM cOepekeHHsT YPHEPTETUIECKUX PECYpPCOB, CHIPhS, CO3JJaHUS HOBBIX
TEXHOJIOTMI U MaTEPUAJIOB.

B nmmaHe pemeHus 3amad  BOCHMTAHUS, PAa3BUTHS H  COLMATH3AINH
OoOy4Yaromuxcs TPUHATbIE MNPOrpaMMON MO XHUMHMHM TOJIXOJbI K OIpPEIETICHUI0
COollepKaHUsI ¥ TOCTPOCHUS TMpeAMeTa MpeaycMaTpuBaroT (HOpMHUpPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHI, HMEIOMMX 0a30BO€ 3HAYECHHUE IS
pPa3IUYHBIX BHJIOB JICITCIIBHOCTH: pEIICHUS MpoOJieM, TOWCKa, aHaiu3a W
00paboTku uHGOpMaALNK, HEOOXOAUMBIX ISl TPUOOPETCHHS OIbITA MPAKTUICCKON
U HCCIEN0BATENbCKOW JESTEIBHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke npemnogaBaHuWs XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO 0O0IIEro o0pa3oBaHus, MPU ONpeEIeTICHUU
COJlep KaTeNIbHONM XapaKTePUCTUKHU TIeNIed W3y4deHUs MpeIMeTa HarpaBlieHuEeM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS (OPMHUpPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIJaCTH COBPEMEHHOI'0 ©CTECTBO3HAHWMS, MPAKTHUCCKOU
JESTENbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKON TOYKH 3PEHHS] TAKOM MMOAXOJ K OINPENCIICHUIO LEIeH N3y4YCHUS
MIPEIMETA SIBJISICTCS BIIOJIHE ONPaBJIaHHBIM.



CornacHo JaHHOM TOYKE 3pEHUs] IVIABHBIMU IEJIAMH M3Y4YEHHs IpelIMeTa
«Xumus» Ha 6azoBom ypoBHe (10 —11 ki1.) sBASFOTCS:

e (QopMHpOBaHHE CHCTEMBl XHUMHUYECKHMX 3HAHMM KaK BaKHEHIIEH
COCTABJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOpPOU
JIeKaT KJIIOUEBBIC MOHATHS, (yHAAMEHTAJIbHbIC 3aKOHBI M TEOPUU XUMUU,
OCBOEHHUE f3bIKa HAyKH, YCBOECHHWE M MOHHUMAHHE CYLIHOCTH JOCTYIHBIX
00001IeHIIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE NMPEJCTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMUYECKUX pEAKIHi, HEOOXOAMMBIX [JIsi MPUOOpeTeHUs
YMEHUM OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
UMEIOIINX MECTO B IPUPO/IE, B MPAKTUUECKON 1 MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB AEATEIBHOCTHU, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHHEM TIPaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTumMm, conmepxxaTelibHasi XapaKTepUCTUKA 1LIeJield U 3a/1a4 U3y4yeHus
npeaMeTa B IporpaMMe 1Mo XUMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME CpelHero olmiero oopasoBanus. CeromHs B
MpEenoJaBaHUM XUMUUM B  OOJbIIEH CTENEHWM OTHAETCS  NPEANOYTEHHE
NPAKTUYECKOM KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUus, OpPUEHTHUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30oBaTeIbHON OpraHu3alliy, BIAJCIONIETO HE
HAOOpOM 3HaHWW, a (YHKIIUOHATHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSIMU aKTUBHOTO TOJIyYEHHUs 3HAHUW M MPUMEHEHUS UX B PeaJbHOM >KU3HU
JUTSL pelIeHUs MPAKTUYEeCKUX 3aad.

B cBs3u ¢ 3TUM 10pU M3ydYEHHHM MpeaMera «XUMUsS» JIOMHUHHUPYIOIIEE
3HAUEHWE MPUOOPETAIOT TAKKE 1IEU U 3a]1a4M, KaK:

aganTamnus o0y4aroluXcsl K YCIOBHUSAM JIMHAMMYHO Pa3BUBAIOILIETOCS MHpA,
dbopMUpOBaHHME  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMHU U HX
IPUMEHECHUEM;

dbopMupoBaHue |y OOYy4arolIUMXCS  KIIOYEBBIX HAaBBIKOB  (KJIFOYEBBIX
KOMIETEHIUI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE ISl Pa3JIMYHBIX BHJIOB
AESITeNFHOCTU: PEHICHHs MPOoOJIeM, TMOUCKa, aHaau3a U o0paboTKU MH(POpPMAIIIH,
HEOOXOIUMBIX [JIsl MPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BXHOE MECTO B I[IO3HAHUM XUMHUH, a TaKXke JJId OIEHKH C MO3UIUN
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOJIHYIO CPENLY;



pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, HMHTEIJICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KHU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIB30BAThH
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHH JJI MOUCKA U aHallu3a y4eOHOH U
HAY4YHO-TIONYJISIPHON MH(GOpMAIIUN XUMHYECKOTO COJEPIKaHMUS;

dbopMupoBaHUe U pa3BUTHE Y 00YYAIONTUXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBbI, B YaCTHOCTU, TMpPHU IUIAHUPOBAHWU U TMPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydaroumxcss YOeXIEHHOCTH B  T'YMaHHCTHYECKOU
HAIPABICHHOCTH XHMHUH, €€ BAXHOW POJIM B PEIICHUH TI00ATBHBIX MPOOJIeM
PAMOHAIBHOI'O MPUPOJIONOIb30BaHUS, MTONOJHEHUSI SHEPIETUUECKUX PECYPCOB U
COXpaHEHUs NPHUPOAHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpEeKHOIrO
OTHOIIEHUS K TPHUPOJE M CBOEMY 3/I0POBBIO, a TaKkKe MPUOOPETEHUs OIbITa
WCIIOIb30BaHUs TIOJYYEHHBIX 3HAHUM JUIsl TPUHSATUS TPAMOTHBIX PEIICHUI B
CUTYyaIUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMHU.

B yuebHoM miaHe cpeaHero oOImero oOpa3oBaHUS MPEAMET «XHUMHUSI»
0a30BOr0 YpOBHSI BXOJIUT B COCTaB IMpeAMETHON obnactu «EcTecTBeHHO-HAYYHBIE
MIPEIMETHI».

OO6miee yncao 4acoB, OTBEAEHHBIX JJI U3yUYEHUs XUMHH, HA 0a30BOM YpOBHE
cpemHero oomiero oopaszoBanusi, cocrapisieT 68 dacoB: B 10 kimacce — 34 gaca (1
gac B Heneno), B 11 kinacce — 34 vaca (1 gac B Hezenmo).



COAEPKAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKOH XUMHH

IIpeamer opraHnyYecKOl XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIy4YEHUM HOBBIX BELIECTB M MaTepHasioB. Teopus CTPOEHHsS OpPraHHMYECKUX
coenquHenuid A. M. bytiepoBa, €€ ocHOBHbIE 100XKeHUA. CTPYKTYpHbIE (DOPMYJIBI
OpraHMYecKuX BelecTB. l'omosorus, wuzomepus. XuUMHUYECKas CBsI3b B
OpPraHUYECKUX COCAUHEHUSAX — OJAMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o kiaccupuKaluyu OpraHUYecKux BemlecTB. HomeHkmarypa
OpPraHMYEeCKUX COEJMHEHUU (CHCTEMaThyeckas) M TpPUBHAIbHBIE Ha3BaHUsA
BAKHEHIIUX MIPEICTABUTEINIEN KIIACCOB OPIaHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpaLICHUIA:
O3HaKOMJIEHHE C oOpa3llaMu OpraHMYeCKMX BELIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BELIECTB, HAOIIOJEHUE U
ONKMCAaHKUE JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB
Ipu HarpeBaHuu (TU1aBlieHHEe, OOYTJIMBAHUE U TOPEHUE).

YriesBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKMHA psAa. MeraH u 3TaH —
NPOCTEHIINE TMPEJCTABUTEIN AaJIKaHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuu 3aMelIeHUs] W TOpPEHUs), HAXOXKICHHE B NPHUPOAE, IOIYYEHUE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA PsAsl. DTUJIEH U MPONUICH —
NPOCTEHIINE TMPEJICTABUTEIN AQJIKEHOB: (PU3MYECKHE M XUMUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THJpaTalUd, OKHUCIEHUS W
MOJIUMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: Oyramuen-1,3 um merwnOyramueH-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKUE CBOWCTBa (peakiusi moiaumepuszanuu). [lonyyeHue CHUHTETUYECKOro
Kay4dyKa U pE3HHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTHU CTPOCHHMS, TOMOJIOTHYECKHUHN Psill. ALIETHICH
— MpOCTEUIIMKA TpPeNCTaBUTENh AJIKUHOB: COCTaB, CTpOEHHE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (peakluu THIPUPOBAHUS, rajlOreHUPOBAHMS, THApPATAIIUH,
rOpeHus), MOJIy4YEeHUE U IPUMEHEHHE.

Apenbl. beH3zon: coctaB, cTpoeHHe, (GU3MYECKHE U XHMHUYECKHUE CBOMCTBA
(peakiuu rajoreHMpOBAHUS U HUTPOBAHUSA), MOJIyYE€HUE U pUMeHeHue. Tonyon:
cocmas, cmpoeHue, Quauyeckue U  XUMuUeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NoyYeHue u npumererue. TOKCHIHOCTh



apeHoB. ['eHeTmueckasi CBsI3b MEXIY YIVIEBOJOPOJaMH, NPUHAIEKAIIMMHU K
Pa3TUYHBIM KJIACCaM.

[IpuponHble WCTOYHHMKH YTIIEBOAOPOAOB. IIpupoaHbld Ta3 M NOMYyTHBIE
He(dTanbie ra3pl. Hedte m e€ mpoucxoxnenue. Crocodbl nepepadoTKu HePTu:
MEPEroHKa, KPEKUHT (TePMUYECKUW, KaTaIUTUYECKHil), mnuponu3. IIpoaykTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBIIINIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHMs] BEIIECTB M HX MPEBPAIICHUII:
O3HaKOMJIEHHE ¢ 00pa3liaMH IUIACTMAcC, Kay4YyKOB U PE3UHbI, KOJIIEKIINH
«Heptp» u  «Yromp»,  MOAENMpPOBAHME  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOreHONPOU3BOIHBIX, MPOBEACHUE NIPAKTUUECKON paboThI: MONTYYeHHE 3THUIICHA

Y NU3yYEHHE €TO CBOWCTB.

Pacuérnnle 3agaun.

Borunciiennsi 1mo ypaBHEHMIO XHMMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJAYKTa PEaKIMU M0 W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEUIECTB WJIM MPOJTYKTOB PEAKIIMH).

Kucsiopoaconep:kanue oprann4ecKue CoeAMHECHHUA

IIpenenbHbIE OQHOATOMHBIE CHHUPTHL. MeETaHON M 3TAHON: CTPOEHHE,
(u3znueckue W XHMMHYECKHE CBOMICTBA (pEakUMH C AKTUBHBIMU METaJJIAMH,
raJIOreHOBOJOPOIAMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIAMU CIIUPTOB. JIeCTBUE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEIO0BEKA.

MHoOroaToMHbl€  CHOUPTBL. OJTWIEHIJIMKOAb M  IJIMLIEPHH: CTPOCHHE,
¢u3nyeckue W XUMHUYECKHME CBOICTBa (B3aMMOJEWCTBHE CO IIEIOYHBIMU
MeTaJJlaMH, KauyeCTBEHHas peakius Ha MHOIroaTOMHbIE CHUpTHI). JlelicTBue Ha
opraHusM 4yesoBeka. [I[puMeneHue rimiepuHa U 3TUICHTITUKOJIA.

®deHoM: CTpOCHUE MOJICKYJIbl, (QHU3NYECKHEe U XUMHUYECKHE CBOWCTBA.
ToxcuunocTs penona. [Ipumenenue denomna.

Anpnerupl U Kemouwvl. DopMalbIeTWI, aueTadblIeruja: CTPOCHHUE,
dusznueckre U XMMHUYECKHE CBOMCTBA (PEaKIMU OKHCICHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIUH), I0JTy4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeneNbHbIE KapOOHOBBIE KHUCIOTBL. MypaBbuHas U
YKCyCHasi KUCIOTBI: CTpOEHHE, (PU3NUYECKNEe U XMMHYECKHE CBOMCTBA (CBOICTBA,
obmue JuIsl Kiacca KUCIIOT, Peakiysl 3TepupuKalum), MoJIy4eHue U MpUMEHEHHUE.
CreapuHOBasi U OJEHMHOBas KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIA BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHE.

CnoxHble 3(QuUpbl KaKk TPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 3¢upoB. Kupsl. ['maponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.



VYrneBogsl: coctaB, KiaccupuKamus — yrieBogoB  (MOHO-, JAU- H
nonucaxapubl). ['moko3a — nmpocTemmii MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3WYECKHE W XUMHUYECKHE CBOWCTBA (B3aUMOJEICTBUE C
ruapokcuom Meau(ll), oxkucimenne ammuadyHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TJIIOKO3bI), HAXOXKJEHUE B NPHUPOAE, MPUMEHEHHE,
ouonornueckas poib. @orocunte3. OpykTo3a Kak U30MEpP TIIOKO3bI.

Kpaxman u nemnono3a kak npupojHbie noauMepsl. CTpoeHHe Kpaxmaiaa U
uemnono3bl. du3nueckue M XMMHUYECKHME CBOMCTBAa Kpaxmana (THApOIIU3,
KauyeCTBEHHAs PEaKIMsl C HOJOM).

OKCIEpUMEHTAIbHBIE METOJbl M3Yy4YE€HUS BEUIECTB W WX MPEBPAILCHUI:
IIPOBE/ICHUE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMH OJIHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TIUIEPUHA C
ruapokcugom menu(Il)), anpaerunos (OKUCIeHHE aMMHAYHBIM PacCTBOPOM OKCHIA
cepeopa(l) u rugpokcumom wMenu(ll), B3ammopeiicTBHEe Kpaxmaiaa € HOJOM),
IIPOBEJICHHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérurle 3amaun.

BbrunciaeHuss mo ypaBHEHMIO XUMHYECKOW peaknuu (Macchl, 00béMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEaKLUHU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEUIECTB MIIU MPOJYKTOB PEAKIIMH ).

A3oTcozeprKaliue OpraHnuecKue COeIMHEHNS.

AMUHOKHUCIIOTH Kak aM(OTepHble OpraHuyeckue coeanHeHus. dusuueckue
M XMMHYECKHE CBONCTBA aMUHOKHCIIOT (Ha mpumepe muimHa). buonoruueckoe
3HauYE€HHWE aMUHOKUCIIOT. [lenTuapl.

benku kak NOpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpUYHAs M TpPETUYHas CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallHsl, KAUECTBEHHbIE PEAaKIIMK Ha OENKU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpAILCHUN:
HaOJIIO/ICHNE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: AeHATYypalus OeIKOB MpU
HarpeBaHUM, IBETHBIC PEAKIIUN OEIIKOB.

BbicokOMOJIEKY/ISIDHBIE COeIMHECHUS

OCHOBHBIE MOHATHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
[OJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALMU, CPENHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUNA —
MOJIMMEPHU3aIHs U MOTUKOHAEHC AU

DKCIEpUMEHTAJIbHBIE METOJbl HW3YYEHHUS BEIIECTB U HMX MPEBpAILCHUN:
O3HAKOMJIEHHE C 00pa3laMH MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.



Peanuzanmst MeXNpEIMETHBIX CBSI3€H MPU U3yYEHUN OPraHUYECKOW XUMHH B
10 kmacce OCYIIECTBIISIETCS Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHATHUN, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU JISI OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OO0mmme ecTeCTBEHHO-HAYUYHBIC MTOHATHS: SBJIICHUE, HAYYHBIN (aKT, THIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, MepruoJuyHOCTb, HAOII0IeHNE,
M3MEpEeHUe, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

Odwuszuka: MaTepus, OHEpPrus, Macca, aToM, DOJEKTPOH, MOJeKya,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHHE
BEIIeCcTBa, GU3NUECKUE BETMUMHBI U €IMHUIIBI UX U3MEPCHUS.

buonorus: kmerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTe3, OMOJOTMYECKH aKTHBHBIC BemecTBa (OCNMKH, YrIEBOABI, KHPHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAeMbI€, TOIIUBO,
pecypchl.

TexHOMOTUSA: THINEBBIC TMPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUSA,
MOIOIIINE CPECTBA, JEKAPCTBECHHBIE M KOCMETUYECKHE MpermapaThl, MaTepUaIIbl U3
HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMHUM

XuMu4eckui 31eMeHT. AToM. Snpo aroMa, HU30TONBI. DJIEKTPOHHAs
000J109YKa. DHEPreTHYECKUEe YPOBHHU, MONYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUsT JICKTPOHOB IO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIIEKTPOHHAS KOH(DUTYpaIIHsi aTOMOB.

[Tepronnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MEPUOAUYECKOrO 3aKOHA M llepmoandeckor CUCTEMBI
xumuueckux anemeHtoB Jl. M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKUX DJIIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYINaM U TMEPUOJAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHue BemiecTBa. XHMHYECKas CBs3b. BuIbl XHWMHYECKOH CBA3U
(KoBaJieHTHAsI HEMOJISIpHAs W TOJSIpHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJE€HTHOM XUMHUYECKOW CBA3M (OOMEHHBII U JOHOPHO-
akienTopHelil). BomoponaHas cBsizb. BalleHTHOCTB. JEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U @aHUOHBI.



BemecTtBa  MOJIEKYJIDHOIO M HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKHU.

[lonsaTHe 0 nucnepcHbIX cucteMax. VICTMHHBIE W KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10715 BelllecTBa B pacTBOpE.

Knaccuduxanms HEOPraHUYECKUX COCIMHECHUN. Homenknarypa
HEOPraHWYEeCKUX BEUIECTB. |'eHeThyeckas CBSI3b HEOPIaHMYECKHX BEIECTB,
MIPUHAUIEKAIIUX K PA3JIMYHBIM KJIACCaAM.

Xumnueckass — peakuus.  Knmaccupukanms  XMMHYECKUX — peakiuidl B
HEOPraHMYECKON M OpPraHMYECKOW XHWMHMH. 3aKOH COXPaHEHHsSI MacChl BELIECTB,
3aKOH COXPAaHEHHMSI U MPEBPAIIEHUS SHEPTUU IPH XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuMHUYeCKOoe paBHOBecHe. DaKTOpbl, BIMSIOIMINE HA COCTOSHHUE
xumuudeckoro pasHosecus. [Ipunnun Jle larense.

DnekTponuTnyeckas quccouuanus. CuibHbIE U caadbie 3J1eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILLIECTB: KUCJIAs, HEUTPaJIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEINIBHBIE PEAKIIUU.

OKCIEpUMEHTAIBHBIE METOAbl HW3YYEHHUS BEIIECTB W MX MPEBPAILCHUM:
nemoHcTpauus tabnun «llepuonnueckas cucreMa XUMHYECKUX 3iieMeHTOoB Jl. .
MenpeneeBay, MU3ydeHHE MOJENEN KPUCTANIMYECKUX PEIIETOK, HaOJI0JeHHE U
OMKCAaHKUE AEMOHCTPALIMOHHBIX U J1aOOPATOPHBIX OIBITOB (Pa30XKEHUE MEPOKCUIA
BOZOPOJA B IPUCYTCTBUMU KaTaJIU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HHJMKATOpPa, pPEaKUUd HOHHOro OOMEHa),
NpOBEJICHNE MPAKTUUECKON paboThl «BiusiHue pa3nanyHbiX (PakTOpoB HA CKOPOCTh
XUMUYECKOUN peaKkum.

PacuérHbie 3anaumn.

Pacuétel 1O ypaBHEHUSM XUMHUYECKHMX pEaKUHMid, B TOM YHUCIE
TEPMOXMMUYECKUE PACUYETHI, PACUYEThl C HCIOJIB30BAHUEM ITOHATHS «MacCOBas
TIOJISL BEIIECTBAY.

Heopranuuyeckass xXuMust

Hemeramner.  Ilonoxenune HemertamioB B Ilepuommyeckoit  cucreme
xumuyeckux asnemeHtoB J[. M. MenneneeBa u O0COOCHHOCTH CTPOEHUSI aTOMOB.
du3nyeckne CBONCTBA HEMETAIOB. AJUIOTPOIHS HEMETAUIOB (HAa NpHUMeEpe
KHCJIOpPOJIa, cephl, hochopa U yriaeposa).

XUMHUYECKHE CBOWCTBA BAKHEWIIMX HEMETA/UIOB (TaJIOTEHOB, CEpbI, a30Ta,
docopa, yrmepoga M KpeMHHMs) M UX  COCIUMHEHUUA  (OKCHJIOB,
KHCIJIOPOJICOAEPKAIIUX KUCTOT, BOLOPOIHBIX COEAUHEHUN).

[IprMeHeHne Ba)XHENIIMX HEMETAIIOB U UX COCTUHEHUH.



Meramibl. [lonoxenue merannoB B llepuoguueckoit cucTeMe XMMHUYECKUX
sanementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTtauioB. O0mume ¢pusndeckue cBoicTBa MeTaioB. CIIaBel METAJLIOB.
DJIEKTPOXUMHUYECKUI P HAIIPSKEHUA METAJLIOB.

XUMHUYECKHE CBOWCTBA BaKHEUIIMX METAJUIOB (HATPHM, Kaiuil, KaJlbIuH,
MarHui, aJlOMHUHUHN, ITMHK, XPOM, JKeJIe30, MEJIb) U UX COCTUHEHHUH.

OO6mume crocoObl MoMy4deHus: MeTauioB. [IpuMeHeHne mMeTaisioB B OBITY |
TEXHUKE.

DKCNEPUMEHTAIbHBIE METO/bl HW3YyYE€HUS BEMIECTB M HX MPEBPAICHUM:
U3ydyeHue KoJuieKiuu «MeTamibl M CIUIaBbl», 0Opa3OB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANbHBIX 3a7a4, HAOII0JICHUE U OINHUCAHUE JEMOHCTPALIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHUE THIPOKCHJA ATIOMUHUSA C PAaCTBOPaAMHU
KHUCIIOT U LIEN0YEH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJJIOB).

PacuérHble 3anaum.

Pacuérel maccel BelecTBa WM 00bEMaA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIMH BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET ITPUMECH.

XuMHUSA U )KU3Hb

Ponp xuMum B oOecrieyeHUU SKOJIOTHYECKOM, YHEPreTUYeCKON U MUILEeBOM
0e30MacHOCTH, Pa3BUTHM MeAUIUHBL. [lOHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 oOOHMX HAYYHBIX MPHHIMIAX [TPOMBILUIEHHOIO
MOJIYYEHUSI BAXKHEUIIINX BEILIECTB.

UYenoBek B MHpE BEUIECTB MU MATEPUATIOB: BAXKHEHIINE CTPOUTEIIbHbBIC
MaTepuanabl, KOHCTPYKLIMOHHBIE MaTEpualibl, KpacKu, CTEKJI0, KEepaMuKa,
MaTepuanbl JJs 3JNEKTPOHUKH, HAHOMAaTEpPHUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yIA00pEeHUSI.

XuMHUSL U 30pPOBbE YEIIOBEKA: IpaBWJa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MaCHOTO KCIIONIB30BAHUS MPEMapaTOB OBITOBOW XUMUU
B MOBCEHEBHOW KU3HH.

MexnupeamMeTHbIe CBA3U.

Peanuzammst  MeXNnpeaMETHBIX  CBsi3ed TMpPU  M3YYCHUH  OOIIeH |
HEOpraHndeckon xuMuu B 11 kilacce ocymiecTBIsSIETCS 4yepe3 UCIOIb30BAHUE KaK
OOIMX E€CTECTBEHHO-HAYYHbIX TIOHSATUW, TaK W TOHATUM, SBISIOMIUXCA
CHUCTEMHBIMH JIJISI OT/ICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0miue ecTeCTBEHHO-HAy4YHbIE TMOHSATHS: HAy4YHBIH (akT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCUpUKAIMA, TEPUOJUIHOCTh, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIETIUPOBAHUE, U3MEPEHUE, SABJICHUE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTHBHOCTH, MOJIEKYJa, SHEPTeTUIECKI YPOBEHB, BEIIECTBO, TEO,
00BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (PM3MUECKHUE BETUYMHBI U €IUHHIIBI UX
M3MEPEHHSI, CKOPOCTb.

buonorusi: knerka, opraHu3M, OJKOcHUCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpa¢usi: MuHepabl, TOpHbIE MOPO/BI, MOJE3HbIE UCKOMAaeMble, TOIINBO,
pecypchl.

TexHOMOTHsA: XUMUYECKasi MPOMBIIIEHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENIbHBIX MAaTepHajoB, CEIbCKOXO3SIMCTBEHHOE NPOHM3BOJCTBO, IHIIEBAs
MPOMBIIUIEHHOCTh,  (hapMalleBTUUECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUECKHUX IMpernapaToB, MPOM3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOT'PAMMEI 110 XUMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHINA

JIMUYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
OOyYaONIMMHUCST TPOTPaMM  CpelHero oOmmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMEeTHbIM M TOpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM  Jist
pa3paboOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO/I.

B coorBercTBUM € CHCTEMHO-AESATEILHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHUSI TpeAaMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
oOurero o0pa3oBaHus BbIJIEIECHBI CIAEAYIONINE COCTABIISIONIUE:

OCO3HAHHE OOYYaIOMIMMHUCS POCCUMCKOW TpakIaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEIEIICHHIO;

HaJIMYMEe MOTHUBAIMH K 00YUEHHUIO;

I[eJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEN M UCTOPUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMHUH,

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCSi PYKOBOJCTBOBATHCS B CBOCH
JESATETbHOCTA 1I€HHOCTHO-CMBICTIOBBIMU YCTAHOBKaMU, MPUCYIIMMHU IEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYKE TTPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
[[ETM U CTPOUTD JKU3HEHHBIC TIIaHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
€IVMHCTBE Y4YeOHOM M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKUMHU, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMHU
U HaeajaMd POCCHUUCKOr0 TPaKJaHCKOro OOIIecTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMHd W TpaBWIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  MpoIeccaMm
CaMOIMO3HAaHUs, CaMOpPa3BUTHUA M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
o0ydJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUSA MpeameTa «XHUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTb OMbITA [MO3HABATEIIBHOM M MPaKTHUYECKON JeATeIbHOCTH
oOy4Jarmuxcs Mo peaju3aiiy MPUHATHIX B 00IECTBE [IEHHOCTEH, B TOM YHUCJIE B
YacTu:

1) rpaskIaHCKOr0 BOCTIMTAHUS .

OCO3HAHUS 00YYaIOIINUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
yBa)KEHUS K 3aKOHY U TIPABOMOPSAKY;

NPENICTAaBIICHUs O COLMAJBHBIX HOPMax U TMpaBWIaX MEXIHYHOCTHBIX
OTHOIIIEHHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JACATEIBHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYCOHBIX W TO3HABATEIBHBIX 3a7ad, BBHITOJHEHUU
XUMHUYECKUX IKCTIEPHUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPWHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTBI IPYTUX MPH aHAIA3E PA3IMYHbIX BHIOB YU€OHOH NeITeTLHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOT'O OTHOIICHUS K MCTOPUYECKOMY U HAYYHOMY HACJIEIHIO
OTE€UYECTBECHHOM XUMUU;

YBOXCHHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M IMPAKTHYECKOTO
NPUMEHEHUS XUMHUHU, OCO3HAHHS TOTO, YTO JOCTHXKEHHS HAyKH €CTh pPe3yibTar
JUIMTETTLHBIX ~ HAOJMIOJEHUN, KPOTOTIMBBIX  OKCIEPUMEHTAIBHBIX  TTOWCKOB,
MTOCTOSTHHOT'O TPY/la YUYEHBIX U MMPAKTHKOB;

MHTEpeca W TII03HABAaTEIbHBIX MOTHBOB B TIONYYECHHU U IOCIEIYIOIIEM
aHanu3e UHQPOPMAIUU O MEPEJOBBIX JTOCTHKEHHUSIX COBPEMEHHOW OTEUYEeCTBEHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHMUS, STHUECKOTO IIOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMH, CBSI3aHHBIC C XUMHUYECKUMU SIBJICHUSIMH,
Y TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPAThbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIIMKA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHWE TOCIEACTBUN ITUX
MOCTYTIKOB;

4) dpopMupoBaHUA KYJILTYPHI 310POBbSI:

NOHMMaHUsl I[IEHHOCTEH 3M0poBOro ™ Oe3omacHOro oOpa3a KHU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3WYECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

coOoieHUsT TpaBWJI 0e30MacHOro OOpallleHHs C BellecTBaMU B OBITY,
TIOBCETHEBHOM JKU3HU U B TPYIOBOU JIEATEIILHOCTH,

MOHWMAHUSI I[IEHHOCTH TPaBWI HMHIUBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAITUSIX, YTPOKAIOIINX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPETHBIX MPHUBBIUCK (YHIOTPEOICHHS
QJIKOT'0JI5, HAPKOTHKOB, KypEHUSI);

5) TpyA0BOro BOCIIMTAHUSI:

KOMMYHUKATUBHOM  KOMIICTEHTHOCTH B Y4eOHO-HCCIICIOBATEIHCKOU
JEATENBHOCTH, OOIIECTBEHHO IIOJIC3HOH, TBOPYECKOW W JPYrux BHUAAX
NeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PENICHUH MPAKTUYECKUX 3ajad
COIMAIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4YEHHUI0 Mpodeccuil pa3inyHoOro pojaa, B TOM
YHUCJIe Ha OCHOBE NMIPUMEHEHMS MPEIMETHBIX 3HAHUW 10 XUMUU;

YBaXXEHUS K TPYAY, JIIOJASAM TpyJa U pe3yjbTaram TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUYATBHON TPACKTOPUU
oOpa3zoBaHus, Oynymieil npodeccu U peanu3aldd COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIIEeCTBa;

6) IKOJOrH4eCKOr0 BOCIIUTAHUS:

AKOJIOTMUECKHU 11€71eCO00pa3HOr0 OTHOILICHHS K TPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHUMAHUS TJIOOATBHOTO XapakTepa SKOJOTHMYECKHX MpOoOaeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOAHON U COLUAIIBHOM CPEbI;

OCO3HAHUS HEOOXOJAMMOCTH UCIIONB30BAHUS JOCTMXKEHUUM XUMHUH ISt
pelIeHs] BOMPOCOB PAIMOHATIBHOTO MPUPOA0NOJIH30BAHHUS;

AKTUBHOIO HENPHUATHS JCUCTBUM, MNPUHOCAIIUX BPEI  OKPYXKAIOIIECH
MPUPOIAHON Cpefie, YMEHUSI MPOTHO3UPOBATh HEOIATONMPUSTHBIC SKOJIOTUYECKHE
MOCJICICTBUS MPEANPUHUMAEMBIX JICUCTBUHN U MPEIOTBpAIIaTh UX;

HaJIMYUsl Pa3BUTOTO IKOJOTMYECKOTO MBIIIJICHUS, YKOJIOTMYECKON KYIbTYPHI,
OIbITa JEeSTEITbHOCTH HKOJIOTMYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM U COLHAIBHOMU
MPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJIOTUH
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS ;

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON NMPAKTUKU;

NOHWMaHUS CHeuuPUKA XUMHHM KaK HAyKd, OCO3HAaHUA €€ poiau B
GbopMUPOBaHUU PAIMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUM 1EJIOCTHOTO
npeAcTaBiIeHUus 00 OKpY’KarolleM MUpE KaK O €IWHCTBE MPUPOABI U UYEIOBEKa, B
MO3HAHUHM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUH IMPOOJIeM COXpaHEHUs
MIPUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMMHHM JJII  COBPEMEHHOM
UABUAJIM3AIMHA: B €€ TyYMAaHUCTHYECKOW HAIPaBICHHOCTH W BaXXHOM pOJIUA B
CO37IaHNHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpPbI, PEIICHUU TI00ATBHBIX MPobdIeM
YCTOMYHUBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPIETUYECKOM, MUIIEBOU U
AKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, OOECIEYEHUM YCIIOBUI
YCHEITHOTO TpyJda W DKOJOTMYECKU KOM(POPTHOM >KU3HU KAXKJIOrO0 4UjieHa
00111ecTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHHMAaHHS CYIIHOCTH METOAOB
MO3HAHUS, UCIIOJIL3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BATh



noJyJaeMble 3HAHUS /ISl aHallM3a U OOBSICHEHUS SIBIICHUI OKPYIKAIOIIEro MUpa M
NPOUCXOASAIINX B HEM U3MEHEHUH, YMEHUS JellaTh 00OOCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (AKTOB W HMEIOIIUXCS JMJAaHHBIX C LENbI0 MOJyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTbHO HCIIONIb30BaTh XWMUYECKUE 3HAHUS IS
peleHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM 1A TENbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBHUH C KU3HEHHBIMU OTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpy/ia B pa3auvHbIX chepax mpodeccruoHaIbHOM
JeSITETbHOCTH.

METAINPEAMETHBIE PE3YJIBTATbI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOrO MpeameTa «XHUMHS» Ha
YPOBHE CpeAHET0 0011Iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS dbopMHpOBaHUS ~ MHUPOBO33PEHUS 00 y4JaroIIMXCcs
MEXIUCITUTUITMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHSA, OTPAKAIOIINE
IIEJIOCTHOCTh, HAyYHOM KapTUHBI MHpa W CHEIMUPUKY METOJOB ITO3HAHWSI,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPTHs, SBICHHE,
IpOIIeCC, CUCTEeMa, HayYHbIA (DaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIeI0OBaHNE, HAOIIOIeHNE, N3MEPEHNE, SKCTIEPUMEHT U JPYTHE);

yYHUBEpCAIbHBIC Y4eOHbIC MelcTBHs (MMO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,

PEryJIATUBHBIE), o0ecreyuBaroIme dbopmupoBaHue (G yHKIIMOHAIBHOM
IPaMOTHOCTH U COITUATILHOM KOMIETSHITNHN 00y4YatOIINXCS;
CIIOCOOHOCTH o0yyJaromuxcst UCII0JIb30BaTh OCBOECHHBIE

MEXTUCIUIUTMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUSI M YHUBEPCAJIbHBIC y4E€OHbIC
JIEUCTBUS B IIO3HABATEIBLHOW U COLIMAIIBHOM MPAKTUKE.

MeranpeaMeTHble Ppe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYISTUBHBIMU
JICUCTBUSIMU.

OBJajneHnue YHUBEPCAJIbHbIMU y4eOHbIMU No3HaBaTeJIbHbIMH
JeHCTBUSIMU:

1) 6a30BbIe JIOTHYECKHUE TCCTBHA:

CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyaIM3UpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBATh;

ONPENEIATh UEIU JCATEIIBHOCTH, 3a7aBasi IAapaMETPbl U KPUTEPUU UX
JTOCTUKEHUSA, COOTHOCUTH PE3YJIbTATHI AEATEIBHOCTH C MIOCTABIEHHBIMU LIETSMU;

MCIIOJIb30BATh IPU OCBOEHUU 3HAHUW MPUEMBI JIOTHYECKOTO MBIILICHUS —
BBIJICJISITh XAPAKTEPHBIC IMPU3HAKU IOHATHA U YCTAaHABJIMBATh MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTACNIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHMSI M KPUTEPUU s KIAcCU(PUKALKUU BEUIECTB U
XUMHYECKUX PEAKIIUI;

YCTaHABJIMBATh MPUYMHHO-CIEACTBEHHbIE CBSI3M MEXAY HU3y4aeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTMYECKHE pacCyKIeHUs (MHIYKTHBHbIE, JE€IyKTHBHBIE, IO
AHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTUBOPEUYHMS B PacCMaTPUBAEMBIX
ABJICHUSX, (POPMYITUPOBATH BHIBOJIbI M 3aKJIIOUCHUS;

IPUMEHATH B IPOLECCE NTO3HAHUS, UCIIONB3YEMBIE B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJIENH, IPEOOPA3OBBIBATH MOJIEIIbHBIE IPEICTABICHHUS — XUMUYECKHI
3HaK (CHMBOJ) »JJIEMEHTa, XUMH4YecKas (QopMyna, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU pElIeHWH YYeOHBIX MO3HABATENbHBIX M IPAKTUYECKUX 3ajad,
NPUMEHATh HA3BAHHBIE MOJEIIBHBIE NIPEICTABICHUS JUISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 6a30BbIe HCCIIE0BATEIbCKHE TeHCTBHUS:

BJIAJE€Th OCHOBAaMHM METOJOB HAYYHOIO IO3HAHUS BELIECTB M XUMHYECKHMX
peaKuunii;

(GopMyIupOBaTh LENH U 33JIa4l UCCIIEIOBaHUs, UCTIOIb30BaTh OCTABICHHbBIE
U CaMOCTOSTEIbHO C(OPMYIHPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAJE€Th HAaBBbIKAMHU CAMOCTOSITEIBHOIO IUIAHMPOBAaHUS U IMPOBEJEHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAaOMIOAATh 32 XOJ0M
IpoIecca, CaMOCTOSTEIIBHO MPOrHO3MPOBAaTh €ro pe3ysbTar, (OpMyJIHpOBATH
00001IeHHsI ¥ BBIBOJbI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTYET O MPOJEIaHHON padoTe;

OpUOOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOU
JESITEIbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJI0OB PEIICHUs NPAKTUYECKHUX 3aJad, NPUMEHEHHUIO PpPa3IMYHBIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ uHdopmanueii:

OPUEHTHPOBATbCSI B PA3IMYHBIX HCTOYHMKAX HHPopManuu (Hay4dHO-
MOMyJIsIpHAasl JIUTepaTypa XHWMHYECKOrO0 COJEpKaHHUs, CIPaBOYHbIE MOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (Hopm
NpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTHUBOPEUYHNBOCTb;



(GbOpMyIHpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOIBI MPU TOUCKE U
orbope wuHPOpPMAIIUM, HEOOXOAUMOW JUIS BBIMOJHECHHS Y4YeOHBIX 3ajad
ONPEAEIIEHHOrO TUIIA;

NpHOOPETaTh OMBIT HCIOAL30BaHUS WH(GOPMAITMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHUH U Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSAATETILHO  BBIOWpATh  ONTUMAJbHYIO  (HOpMYy  MpeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKh, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CPEIACTBA IpU paboTe ¢
XUMUYECKON uHpOpMaIMeil: TPUMEHATh MEXIpeAMeTHble ((du3nyeckue H
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (OPMYIIbl, a00peBUATypbl, HOMEHKJIATYPY;

UCTIONIb30BaTh W MPEOOpPa3OBBIBATH 3HAKOBO-CHMBOJUYECKHE CPECTBA
HaTJISTHOCTH.

OgyajieHre YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMHU /1€l CTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaE€MOM TEMbI B XOJ€ IUaIora W/uiu
JTUCKYCCUHM, BBICKa3bIBaTh  HWaeH, (OPMYIUPOBATH CBOM  TMPEIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHMSI TPETOKEHHOM 33129,

BBICTYIIAaTh C TMpE3eHTAIMell pe3yJbTaTOB IO3HABATEIILHOW AESTEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHHUKAMU TP BHITIOTHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Y9YaeMBbIX BEIECTB, pean3alnuu YIeOHOro MpoeKkTa U (POpMYyIUPOBATH BBHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIENOBAHUNA MYTEM COrJIACOBAHUA MO3ULIHMN B
X0J1e 00CYKJIeHHSI 1 OOMEHA MHECHUSIMHU.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU J€HCTBUSIMHA:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOI I03HABATEIHHYIO
JeSTENbHOCTh, OmNpenessiss e€ Leau M 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOMMMOCTA KOPPEKTHUPOBATh TMpEIjaracMblii aJiropuT™M JCHCTBUN TIpH
BBINIOJIHEHUM YYEOHBIX MW HCCIENOBAaTEeNIbCKUX 3aJad, BbIOMpaTh HauOosee
3¢ dekTuBHBIN crnoco0 MX peueHuss ¢ y4ETOM TMONYYEHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NEATEILHOCTH HAa OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDHI
10 KJIACC

[IpenMerHble pe3ylibTaThl OCBOEHHSI Kypca «OpraHuyeckas XUMHSI»
OTpAXKaroT:

c(OpMHPOBAHHOCTh  TMPEACTABICHUN O XHMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJA XUMHU B T[O3HAHUU SIBIICHUU



Opupoabl, B  (QOPMUPOBAHUM MBIIUIEHUS] M KYJIbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JJIs pElIeHUsS TPAKTUUECKUX 3a]1ad
U 9KOJOTMYE€CKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U TPUPOTHOU
cpene;

BJIQJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIMe TMOHATHS (XUMHYECKHMH DJJIEMEHT, aroM, JJIEKTPOHHAs
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIHHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas Qopmyna (pa3BépHyTas M COKpami€HHas), MOJIb, MOJSpHas
Macca, MOJISIpHBIA O00BEM, YIIAEpOAHBIM CKeneT, (QYHKIMOHalbHAsg TpYMIa,
paguKal, U30MEpPHUsI, U30MEPBL, TOMOJIOTUUYECKUNA PSAJ, TOMOJIOTH, YIIE€BOAOPOBI,
KHCIIOpPOA, M a30TCOJAEpXkAIINE COCAUHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECAUHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUS
opranndeckux BemiectB A. M. byrnepoBa, 3aK0H COXpaHEHHsI MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XUMHUU; MHPOBO33PEHUYECKUE 3HAHMS,
JeXKAllHEe B OCHOBE IMOHUMAHUSA NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJIOrMUYEeCKUE CBEIEHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH U
0e30MacHOM HCIIOJIb30BAaHUM BaXKHEWUIIMX OPraHUYeCKUX BEUIECTB B OBITY H
PAKTUYECKOMN IESATEITbHOCTH YEI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTEPHbIC MPHU3HAKH TOHSTHH,
yCTaHaBIMBATh UX B3aWMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE TOHITHUS MpU
ONKMCAHUM COCTaBa, CTPOCHUS U NIPEBPAIICHUI OPraHUYECKUX COSTMHECHMUI;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIHUKY JUIS
COCTaBJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpPALIEHHOM)
GopMyn  OpraHMYEeCKMX BEIIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIIMBaTh MOJEIN MOJIEKYJ OPraHMYECKMX BEHIECTB I WJUIFOCTpPALUU HX
XUMHUYECKOT0 Y POCTPAHCTBEHHOI'O CTPOEHUS;

c()OpMHPOBAHHOCTh YMEHUW YCTAaHABJIMBATh MPHUHAMIECKHOCTh H3YYEHHBIX
OpraHWYECKUX BEIIECTB II0 HX COCTaBY M CTPOCHHUI0 K ONPEACIEHHOMY
KJIaccy/Tpynne CcoeAuHeHUN (yrieBOAOpO/Abl, KHUCIOPOA U a30TCOJepKallue
COCIMHEHHUS, BBICOKOMOJIEKYJSIPHBIE COEAUHEHUs), JaBaTh UM Ha3BaHHs IO
cucremarndeckoir HoMenkiatype (IUPAC), a Taxke NpHUBOAWTH TPHUBHAIHHBIC
Ha3BaHUsS OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MNPONWIIECH, AlETHIICH,
ATWICHIJINKONb, TIUIEPUH, (DEeHon, GopMaibAerull, aneTaibAerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KUCJI0Ta, OJIEMHOBAsI KACIO0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpykTO3a, Kpaxmall, HeJUTH0I03a, TIUIIH);

c(OpMHPOBAHHOCTh yMEHUS ONPENEHATh BUIbl XUMHUYECKOW CBSI3U B
OpPTaHUYECKUX COEIMHEHUSAX (OAUHAPHBIEC U KpaTHbIE);



c(hOPMHPOBAHHOCTh YMCHHUS TIPUMCHSITH IIOJIOXKCHUS TEOPHH CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa ais 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpMUPOBAHHOCTb  YMEHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHUE,
du3nyeckrue W XUMHUYECKHE CBOWCTBA THITMYHBIX MPEACTABUTENCH Pa3IMUHBIX
KJIACCOB OPTaHMYECKHX BEHIECTB (METaH, 9TaH, JTHIEH, MPOMWICH, alleTUJICH,
Oyranuen-1,3, mermnbOyramuen-1,3, OCH30]I, METAHOJ, 3TaHOJ, ATHUJICHIIIMKOJb,
[JIMIEpUH, (EHOJI, alleTalIbIeTu]l, MypaBbUHAsI M YKCYCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJIIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WITIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX DPEAKIUN C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOYHUKU YIJIEBOJOPOJTHOTO
CoIpbsi (He(Th, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI UX MEpepadbOTKH W
IPAKTUYECKOE MPUMEHEHHE MTPOIYKTOB MEepepadOTKH;

c(hOpMHPOBAHHOCTh YMEHHI TMPOBOJIUTH BBIUUCICHUS TI0 XUMHUYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOrO BEIECTBA WM MPOAYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX
BEIIECTB WJIH MPOIYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh yMEHHI BJIaJIETh CUCTEMON 3HAaHUKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIB3YEMbIX B XUMHH TIPU U3YYCHHUH BEIECTB U
XUMUYECKUX SBJICHUHN (HaOJt0eHre, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE),
WCIIOJIb30BaTh CHUCTEMHBIC XHWMHUYECKHE 3HAHUA IS TPUHSTHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH U WX
IPUMCHCHHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOAATH MpPaBUiia TOJIB30BAHUS XUMUYECKOU
MOCYZI0OM W J1abOpaTOpHBIM O0O0OpYIOBAaHHWEM, a TakKXkKe IpaBuja OOpaIICHHS C
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHUSIMH TIO BBITOJTHECHHUIO JT1aO0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUHN TUIAHUPOBATH M BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEBPAIEHNS OPTAaHUYECKHUX BEIIECTB MPY HATPEBAHUH, TIOTYyUCHUE
ATUJIEHA W U3YYEHHUE €ro CBOMCTB, KAYECTBEHHbIC PEAKIIMU OPraHUYECKHUX
BEIIECTB, JICHATypalusi OCJIKOB MpU HArpeBaHUU, I[BETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBUHM C TpPaBWJIaMHU TEXHUKM O€30MAaCHOCTH TIPU OOpalieHuu ¢
BEIIECTBAMU U J1aOOPATOPHBIM OOOpPYAOBAaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMUYECKOTO JKCIEpUMEHTa B (opMe 3aluCh ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 (GOpMyJIMPOBATH BHIBOABI HA OCHOBE ATUX PE3YJIHTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TONYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpelCcTBa MacCOBOMU
uH(popmanuu, IHTEepHET 1 Apyrux);



chOpMUPOBAHHOCTb  yYMEHUW  COONIOJaTh  MpaBWjia  IKOJIOTUYECKHU
11eIecCO00pa3HOro TMOBEAEHUST B OBITY M TPYIOBOM JESITEIBHOCTH B IEIIX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKPYXKAIOLIEW NPUPOJHON CpeAbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MbBI OMNPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAas cMbici nokazarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS] W MPEAOTBPAIllCHUsI HMX BPEIHOrO0 BO3JEHUCTBUS HAa OpraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIIHBIX METO/JaX IIO3HAHUS BEIIECTB U
XUMMYECKUX SBJICHUM;

JUISL CHEMBIX W CIA0OBHIAIIMX OOYYAIOIIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HadeHui JI. Bpaiins nis 3anucu XMMUYeCKuX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynabTaThl OCBOCHUSI Kypca «OOIIas W HeopraHudeckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XHMHYCCKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTHHBI MHUpPA, POJM XHUMUHU B IIO3HAHUMU SIBJICHHM
npuposibl, B (GOPMUPOBAHWM  MBIIUICHUS W KYJIBTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsI peIIeHUs MPAKTUYSCKUX 3a1a4
M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOINEHHUS K CBOEMY 370POBBIO W MPHUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XMMHUYCCKUN 3JIEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJICKYyJla, MOJIb, MOJSPHBI 00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHasl, MOHHAs, METAJNIMUECKas, BOJIOPOIHAS ), KPUCTAJIMYECKAs PEIIETKA,
TUIBI ~ XUMHUYECKUX  pEaKIUM, PACTBOP, JJIECKTPOJIUTHI, HEIJIEKTPOJIUTHI,
BJICKTPOJIUTUYECKAS] JTUCCOLMALIMSA, OKHCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKON peakiuy, XUMHUYECKOE PaBHOBECHUE); TCOPUU M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckui 3akoH [[. WM. Menneneesa,
3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUI S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME€ B OCHOBE MOHUMAHUS NMPUUYMHHOCTU U
CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (DAKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJYYCHUN M 0€30MacHOM HMCIOJb30BAaHUHM BAKHEHIIIMX HEOPTaHUICCKHUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIHLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHMU BBISBIIATh XapaKTEPHBIC MPU3HAKU TOHSITHUH,
YCTaHABJIUBATh WUX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOUIUE MOHATUS MPH
ONMCAHNN HEOPTAHNYECKUX BEIIECTB U UX IPEBPALICHUN;

c(OpMHPOBAHHOCTh YMEHHMI HCIIOJIb30BAaTh XUMHUYECKYID CUMBOJIMKY JUIS
cocTtaBiieHHss (OpMYJ BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  pEaKLHi,
cucremarnueckyro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblid Tra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
M3BECTh, HETalIE€Has! U3BECTh, IUThEBAs COJIA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJIEGHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU
CBA3M (KOBaJ€HTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJHAsA) B COCIUHECHUAX, THUII
KPUCTANIMYECKON PEIIETKH KOHKPETHOrO BelIecTBa (aTOMHAs, MOJEKYJspHas,
MOHHAsI, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUN;

c(hOopMUPOBAHHOCTD YMEHHU yCTaHaBJINBAaTh MPUHAICKHOCTh
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNPEACIEHHOMY Kiaccy/rpymnie
COEIMHEHU (MPOCThIC BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KUCJIOTBI, aM(OTEpHbIE TUIPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI IIEPUOAUYECKOro 3akoHa Jl.
N. MenpeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUY;

cOpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHUYECKHX 73yeMeHTOB 1-4 mnepuonoB Ilepuoanyeckoil CUCTEMBI
XuMHYecKux d3jemeHToB JI. M. MenneneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AIEKTPOHHBIE opouTan, «QHEPreTUYECKUe YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHMX JJIEMEHTOB M UX COCAUHEHUU
0 repuoaaM u rpynmam llepuoandeckon cucTteMbl XUMAYECKUX demMeHToB [l. H.
Menaeneena;

c(hOpMHPOBAHHOCTh ~YMEHMH  XapakTepu3oBaTh (ONMUCHIBATH)  0OIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYHIECTBOBAHWE T'€HETUYECKOW CBS3W MEXIY HEOPraHMYECKHMH
BEILECTBAMU C ITOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKINH IO
pa3IMUHBIM TpPU3HAKaM (YUCIAYy U COCTaBy PEAarupyroliuxX BEIMIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEMEeHEW OKHUCICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaxkiiy, y4acTUIO KaTajau3aTropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISTh YPABHEHUSI PEAKIMA pa3TUUHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPAaBHEHUS PEAKIM HOHHOrO 0OMEHA, YUNUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TH PEAKIIMU UAYT 0 KOHLA;



chOPMUPOBAHHOCTh YMEHUH TIPOBOAWUTH PEAKIUH, TMOATBEPKIAAIOIINE
KayeCTBEHHbI COCTaB pa3jMYHBIX HEOPraHWYECKHUX BEIIECTB, paclO3HaBATh
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

chOpMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBIEHUs AJIEKTPOHHOro OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
PEaKIu OT PA3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCHMOCTHU OT BHeELIHEro Bo3zaeiicTust (nmpuHuun Jle llatense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JeKalue B OCHOBE MPOMBINUICHHOTO MOMYyYEHHUs! CEPHOM KHCIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTH MPEACTABICHUNH 00 OOIIMX Hay4YHBIX HPUHLUINAX U
HKOJIOTMYECKUX MTPOOIEMax XUMHUYECKOTO TPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYHUCICHHUS C HCIOIb30BAHHEM
MOHATHS «MaccoBas JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B
OpY XMMHUYECKHUX PEAKIUSIX, MAaCChl BEIECTBAa WIM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOUIMX B pEaKLHU
BEIIECTB, TEIUIOBOTO 3¢ (}eKTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEIIIECTB, IPEBPAIICHHS U COXPAHCHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOATh MpaBUiIa MOJb30BaHUS XUMHUYECKOM
nocyod M J1abopaTOopHBIM OOOpYAOBaHHMEM, a TaKKe MpaBHUia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHU C WHCTPYKLHUSMHU MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHYECKUX OMBITOB;

c(OPMUPOBAHHOCTb YMEHHUH IUIAHUPOBAaTh U BBINOJHATh XUMHUYECKUIl
HKCIIEPUMEHT (Pa3/IoKEHHE IMEPOKCHIa BOAOPOAa B MPHUCYTCTBUHU KaTalu3aTopa,
OlpenesieHNe CpeAbl PacTBOPOB BEIIECTB C IOMOIIBIO  YHHUBEPCAIHHOTO
UH/IMKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peaKIMy,
peakuu MOHHOrO OOMEHa, KayeCTBEHHbIE peaklUu Ha cyinbdar-, KapOoHaT- U
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHUS, PEUIEHHE SKCIEPUMEHTANbHBIX 3a7ad IO
temam «Mertamiel» U «HeMmeramne») B COOTBETCTBUU C TMpPaBUIAMHU TEXHHUKHU
0€30MacHOCTH MPHU OOPAILEHUH C BEUIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAHUEM,
OPEJCTAaBISATh PE3YyIbTaThl XUMHYECKOIO JSKCIepUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEAKIUil U (OpMYyIHpPOBATh BHIBOJIBI HAa OCHOBE
ATHUX PE3yNIbTATOB;

chOPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
UHpOpMAIMIO, TOJIYyYaeMyl0 M3 pPa3HbIX MCTOYHHMKOB (CpelICTBa MacCOBOMU
KOMMYHHKaIuu, UHTEepHET U Ipyrux);



chOpMUPOBAHHOCTb  yYMEHUW  COONIOJAaTh  MpaBWia  DKOJOTHYECKH
[eIeCO00pa3HOro TMOBEAEHUST B OBITY W TPYIOBOM NEATENBHOCTH B IENSIX
COXpPAaHEHMSI CBOETO 3I0POBbI M OKPYKAIOLIEH NPUPOAHOM CpEAbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUS HA KUBBIC OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, MOHUMAs
cmpicnt mokazarens IIJIK, mosicHAT, Ha mnpuMmepax CcrnocoObl YMEHbBIIEHUS U
IPEAOTBPAILICHUS UX BPEAHOTO BO3/ICMCTBUSA HA OPTaHU3M YEIIOBEKA;

JUTsT OOYYAIOIINXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHUE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX H CIAa0OBHIAIIMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HadeHuit JI. bpains mist 3anmvcu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Koun4vecTBo 4acos DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kontpoabusie | IlpakTnuyeckue (uindpp )
MPorpaMMsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchl
Pa3nen 1. TeopeTuueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmet oprannueckoit xumuu. Teopust
. butbmmoreka [IOK
11 CTPOEHUS OPraHUYECKUX COEIUHEHUH A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro no pazneny 3
Paznen 2. YriieBogopoast
2.1 [IpenenbHbIE YTIIE€BOOPOABI — AJIKAHBI 2 bubmmorexa LIOK
' pelt y HOPOL https://myschool.edu.ru/
29 HenpenenbHbie yriieBogOPOAbI: AJIKEHBI, 6 1 bubmnorexa IHIOK
' alIKaJWCHBI, aJIKHHEI https://myschool.edu.ru/
bu6aunoreka LIOK
2.3 ApoMaTHYeCKHUE YTICBOIOPOIBI 2
P - AOPOA https://myschool.edu.ru/
24 [IpupoaHbIe NCTOUHHUKH YIJIEBOIOPOIOB U 3 1 bubnuorexa [JOK
' uX nepepadoTka https://myschool.edu.ru/
Hroro mo pazneny 13
Pa3nen 3. Kuciopoacoaep:xamme oprannyeckue coeMHeHUs!
but6mmoreka [JOK
3.1 Cruptel. deron 3
P https://myschool.edu.ru/
3.9 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. ; 1 bubnuoreka [IOK
' CrnoxHble 3¢upbl https://myschool.edu.ru/



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

bub6nunorexa LIOK

33 YTICBORE 3 https://myschool.edu.ru/
Hroro o pasneny 13
Pasnen 4. A3oTrcoaep:kainiue opraHnyecKue coenHeHust

4.1 AMUHBI. AMUHOKUCITIOTHL. benku 3 bubmmorexa LIOK

https://myschool.edu.ru/

Uroro no pazneny 3
Pa3nes 5. BoicokomoiekyJisipHble coOeJMHEeHU s

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ngg;;:ig;jﬁ Id<u.ru /
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

11 KIIACC

Kosan4vecTBo yacoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3aejioB U TEM mudpoBbIe
Ne ni/m P Kontpoasnbie  IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoTsI
pecypcbl
Pasnen 1. TeopeTnueckue OCHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
bubmuorexa [IOK
1.1 u [leproauyeckas cuctema XUMHUYECKUX 3
https://myschool.edu.ru/
aneMeHTOB JI. 1. MeHnaeneeBa
CtpoeHue BenecTBa. MHOrooopasue bubmmorexa LOK
12 P P 4 https://myschool.edu.ru/
BEIIECTB
13 XUMHYECKUE pEeaKIIUU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi XuMust
2.1 Mertabl 6 1 bubmmorexa [IOK
https://myschool.edu.ru/
2.2 Hemertamnsl 9 1 1 bubmorexa LHOK
https://myschool.edu.ru/
CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX bubnuorexa LIOK
2.3 2
BEIISCTB https://myschool.edu.ru/
bu6moreka [IOK
n 17
TOTO O pasaeiy https://myschool.edu.ru/
Pazgen 3. XuMus v ;KU3Hb
3.1 XUMUS U )KU3Hb 4 bubmorexa IOK
https://myschool.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugpoBbie
Tema ypoka Konrpoabusie | IlpakTHyeckue
n/n Bceero u3ydeHusi | oOpa3oBaTesibHbIE
padoThbI padoTbI
pecypcbl
Teopust cTpoeHHsI OpraHU4YEeCKUX
. N bu6mmoreka LIOK
1 coequHenuit A. M. bytieposa, eé 1
https://myschool.edu.ru/
OCHOBHBIE 10JIOKEHUS
9 [IpenMeT oprannyeckoil XumMuu, e€ 1 bubnuorexka [IOK
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHUE https://myschool.edu.ru/
[IpencraBnenue o KIacCUPpUKAIUN
3 OpraHuveckux Bemiects. Homenknartypa 1 bubnnorexa [HOK
(cuctemMatuyeckas) U TPUBHAIILHBIC https://myschool.edu.ru/
Ha3BaHMS OPraHUUYECKUX BEIECTB
[IpencraBnenne o knaccuukanuu
4 OpraHuveckux Bemects. Homenknartypa 1 bubnnorexa [HOK
(cucTemaTuyeckasl) M TPUBUAJIbHBIE https://myschool.edu.ru/
HA3BaHMS OPraHUYECKHX BEIIECTB
5 AJKaHBI: COCTaB U CTPOCHUE, 1 bubnunorexa LIOK
TOMOJIOTUYECKUN AL https://myschool.edu.ru/
6 Meran u 3TaH — NpoCTENIINE 1 bu6muoreka [IOK
MPECTaBUTEIN aJIKAaHOB https://myschool.edu.ru/
. bubnmnorexa [HOK
7 AJIKEHBI: COCTaB U CTPOEHHE, CBOICTBA 1 1
https://myschool.edu.ru/
8 OTHJIEH U IPONUIEH — MPOCTENIINE 1 bubmmorexa [LIOK

npeacTaBUTCIU aJIKCHOB

https://myschool.edu.ru/
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[Ipaktuyeckas padora Ne 1. «Ilomyuenue

butmmoreka [IOK

9 .
3TUJIEHA U U3YYEHHUE €r0 CBOMCTB https://myschool.edu.ru/
Ankxannensl. byraguen-1,3 u
10 MeTHII0yTa Hele 3. [lonyuenue bubamorexa [IOK
IR o I https://myschool.edu.ru/
CHHTETHYECKOTO Kay4dyKa U pe3UHbI
AJIKUHBI: COCTaB M OCOOEHHOCTH
11 CTPOEHUS, TOMOJIOTUYECKUH PS]I. bubnuoreka [IOK
AnleTuneH — mpOoCTeUINiT https://myschool.edu.ru/
MpeACTaBUTENb ATIKHHOB
12 Brprurciienus o ypaBHEHHUIO bu6muoteka [IOK
XUMUYECKOU PEaKLUU https://myschool.edu.ru/
13 Apenbl: 0eH301 1 TOITy01. TOKCUYHOCTD bubnmoreka [JOK
apeHOB https://myschool.edu.ru/
14 ['eneTnueckas CBs3b yrieBOJ0POJIOB, bubnnorexa [HOK
IIPUHAJICKAIUX K Pa3JIMYHBIM KJ1accaM https://myschool.edu.ru/
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOIOB:
15 v pI/I pOI[HBIf/i ras Y Ioil I}{,;e He(bTI:IHLIe bubmorexa [OK
prp I R https://myschool.edu.ru/
ra3bl, He()Th U MIPOIYKTHI €€ mepepadoTKu
16 KonTponbHas pabota mo paszneny bubnuorexa [JOK
«YTIEeBOIOPOBD» https://myschool.edu.ru/
17 [IpenenbHBIE OTHOATOMHBIEC CTIUPTHI: bu6nunorexa LIOK
METaHOJ U 3TaHoJI. BonopoHas cBs3b https://myschool.edu.ru/
18 MHOroaToMHbIE CIIUPTHI: TUIIEHTIIUKOIIb bu6muoreka [IOK
U TIULEPUH https://myschool.edu.ru/
®DeHOoJI: CTPOEHUE MOJIEKYJIbI,
19 ¢duznyeckre U XMMHUYECKHUE CBOMCTBA bubnrorexa LIOK
’ https://myschool.edu.ru/
MpUMEHEHNE
20 Anpaeruasl: popmabIerus 1 bub6mmoreka [LIOK



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

areraapaerun. AleTon

https://myschool.edu.ru/

OI[HOOCHOBHLIG MMPEACIIbHBIC

bu6nmorexa LIOK

21 KapOOHOBBIE KUCTIOTHI: MyPaBbHHAS U
P P https://myschool.edu.ru/
YKCyCHas
99 [Tpaktuueckas padora Ne 2. «CBolicTBa bubnuorexa [IOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://myschool.edu.ru/
CreapuHOBas U OJIEMHOBAsI KHUCIIOTHI, KaK
23 MIPEJICTAaBUTEIIH BBICIIAX KapOOHOBBIX Bubmorexa IOK
P P https://myschool.edu.ru/
KHUCIIOT
24 MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX bubnnorexa HOK
KHCJIOT, UX MOIOIIEE ACHCTBIE https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK IPOU3BOIHbIE
25 KapOOHOBBIX KACHOT. ['Hapou3 bubmmorexa [OK
P ' P https://myschool.edu.ru/
CIIOXHBIX 3(pupoB
26 Kupsl: runponus, npuMeHEHHE, bubnnorexa [HOK
Ounonoruveckas poJib KHUPOB https://myschool.edu.ru/
VYrieBonbl: coCTaB, KiacCupUKaIus.
. bubmuorexa [IOK
27 Baknelime npe1cTaBUTENN: TIIFOKO34,
https://myschool.edu.ru/
bpykTO3a, caxapo3a
28 Kpaxman 1 neminrono3a Kak NpupoIHbIE bubnmoreka [JOK
MOJIUMEPHI https://myschool.edu.ru/
KonTponbHas pabora mo pasuen
29 «Kucio 0J1CO pe Ka I/IGI()) FaHI/I}‘[leCKI/Ie bubamorexa TIOK
PONICOACpRAIe Op https://myschool.edu.ru/
COCMHEHUS
bubmuorexa [IOK
30 AMUWHBI: METUJIAMHH U aHHJIUH 1
https://myschool.edu.ru/
31 AMUHOKHUCIIOTHI KaK aM(OTEpHbBIE bu6muoreka [IOK

OpTraHN4YCCKUC COCANHCHUSA, UX

https://myschool.edu.ru/
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OMOJIOrHYECKOC 3HAUCHHUE. HCHTI/II[LI

32 benku kak npupoiHbIe 1 bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS https://myschool.edu.ru/

33 OCHOBHBIC TTOHSTHS XUMUHU 1 bubnuorexa [IOK
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHHUI https://myschool.edu.ru/
OcHOBHbBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHHM 1 Bubmmorexa OK

YIAP g ) https://myschool.edu.ru/
IInactmaccel, Kaydyyku, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOIT'PAMME
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11 KJIACC

KonuyecrBo yacoB DJIeKTPOHHbBIE
Ne Jara nudposbIe
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero H3yuyeHusi  o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchbl

1 XUMHUYECKUH IJIEMEHT. ATOM. 1 bubnuoreka [IOK
DneKTpoHHas KOH(UTYpaIisl aTOMOB https://myschool.edu.ru/
Ilepnonnueckuii 3akoH u [leprnoguueckas

5 cucTeMa XuMudeckux sinemeHTon /1. W. 1 bubmuoreka [JOK
Menpeneesa, ux CBsI3b C COBPEMEHHOU https://myschool.edu.ru/
TeopHuel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COCAMHEHUM

3 10 TpyNIaM U nepruojam. 3HaueHHue 1 bu6mmoreka [IOK
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMudeckux sjaemenToB J.M. MennaeneeBa
B Pa3BUTHH HAYKU
CtpoeHue BemniecTBa. XUMHUYECKast CBS3b,

. bubnuoreka [IOK
4 e€ BHJIbI; MEXaHU3MBI 00pa30BaHU 1
N https://myschool.edu.ru/
KOBAJIEHTHOH cBsi3U. BogoponHas cBA3b
BajieHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.

5 Crenenp okucieHus. BemecTsa 1 bubmuoreka [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTPOEHUS
[ToHATHE O TUCTIEPCHBIX CUCTEMAX.

but6mmoreka [IOK
6 HcTuHHbBIE ¥ KOJUTOUAHBIE PACTBOPHI. 1

MaccoBas 101 BelllecTBa B pacTBOpC

https://myschool.edu.ru/
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Knaccuduxanus u HOMeHKIaTypa
HEOPraHUYeCKUX COeTUHEHUH.

but6mmoreka [IOK

;
I'eHeTH4eCKas CBA3b HEOPraHUYECKUX https://myschool.edu.ru/
BELIECTB, Pa3IMUHBIX KIaCCOB
Knaccudukanus XuMHUECKUX peakiuii B
HEOPraHNUYECKON M OPraHU4YeCKOW XHUMHH.

p p bu6nuorexa LIOK
8 3aKOH COXpaHEeHHsI MaCChl BELIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHHMsI U MPEBPAIlCHUs YHEPTUU NTPU
XUMHUYECKHUX PeaKIMIX

9 CkopocTtb peakuuu. OOpaTHUMbIE PEaKIHH. bu6nuorexa [IOK
XHUMHUUYECKOE PAaBHOBECHE https://myschool.edu.ru/
ITpakTrueckas padora Ne 1. «Brnusaue

but6mmoreka [IOK
10 pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHUYECKON peaKIUm»
DNEeKTPOIUTHYECKAS JUCCOLIUALIHS.
[Tonstue o BogopoaHom nokaszarene (pH)
but6mmoreka [IOK
11 pactBopa. Peakiim HOHHOTO OOMEHa.
https://myschool.edu.ru/
I'mpponus opraHu4ecKux U
HEOpPraHMYECKUX BEILECTB
OKHUCTUTETEHO-BOCCTAHOBUTEIbHBIE
but6mmoreka [IOK
12 peakmuu. [Tousitue 006 3neKTpoOIN3e
. https://myschool.edu.ru/
pacIUIaBOB U pacTBOPOB COJIEH

13 KonTponbHas pabota mo paszneny bu6mmoteka [IOK
«TeopeTnyeckre OCHOBBI XUMUN» https://myschool.edu.ru/
MerTaibl, UX MOJIOKEHUE B
[leproanueckoit cucreMe XMMHYECKUX

but6mmoreka [IOK
14 snemenTtoB /1. . Menpaeneesa u

0COOEHHOCTH CTPOEHUs aTOMOB. O0mIHe
¢du3nUeckre CBONCTBA METAIIJIOB

https://myschool.edu.ru/
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CnnaBbl METALIOB. DINEKTPOXUMHUYECKUN

but6mmoreka [IOK

15 .
psA HAPSIKEHUN METAIIOB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BaYKHEHIIINX
. . . but6mmoreka [IOK
16 METaJUIOB (HATPUH, KU, KaIbIUH,
N . . https://myschool.edu.ru/
MarHui, aJIIOMUHUN) U UX COCIMHCHUI
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bu6muoreka [IOK
COeIUHEHUN https://myschool.edu.ru/
18 XuMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX bubmuoreka [IOK
COE€IUHEHNN https://myschool.edu.ru/
[IpakTuueckas padora Ne 2. "Pemenue
P p bubnunorexa [IOK
19 AKCTIEPUMEHTAIBHBIX 33724 110 TEME
. https://myschool.edu.ru/
«MeTabs
HemeTtannsl, MX HoJIOKEHUE B
20 Ilepnoanueckon cucTeMe XUMUIECKUX bu6nuorexa [IOK
snemenTtoB JI. 1. MenaeneeBa u https://myschool.edu.ru/
0COOCHHOCTH CTPOEHHUS aTOMOB
dusnyueckue CBOMCTBA HEMETAIIOB.
bubmuoreka IIOK
21 ANoTponysl HEMETaJUIOB (Ha TpUMEpe
https://myschool.edu.ru/
KHCTIOpo/ia, cephl, hocdopa u yriaepoaa)
29 XUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U bubnuoreka [IOK
UX COEIUHEHUN https://myschool.edu.ru/
23 XuUMHUYECKUe CBOMCTBA a30Ta, pocodpa u bubnmnorexa [HOK
HUX COCIUHECHUN https://myschool.edu.ru/
24 XUMHYECKHUE CBOMCTBA YIiIepoaa, KpEMHUS bubmuorexa [IOK
U UX COeIUHEHUN https://myschool.edu.ru/
o5 [IpuMeHeHne BaKHEUIINX HEMETAIIOB U bubnuorexa [IOK
HUX COCIUHEHUN https://myschool.edu.ru/
26 O0001IeHNEe U CUCTEMATH3aIUA 3HAHUH I10 bu6nmmnorexa LIOK
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TteMme «Hemeramiery. Beruncinenus no
YPaBHEHUSAM XUMHUUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

https://myschool.edu.ru/

[Mpaktudeckas padora Ne 3. «Pemenne

bu6mmorexa LIOK

27 IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME 1

" " https://myschool.edu.ru/
Hemetamisr"»

08 KoHTponbHas pabora 1mo remam 1 bubmuorexa [HOK
«Metamne» 1 «HeMeTaiuien) https://myschool.edu.ru/
Heopranwnueckue u oprannyeckue

bu6mmorexa [IOK
29 kuciotel. Heopranumueckue u 1
https://myschool.edu.ru/
OpraHUYeCKHEe OCHOBAHHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 opraHuyeckue coeuHeHus. ['eneTnyeckas 1 bubnmnoreka [IOK
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX https://myschool.edu.ru/
BEIIECTB
Ponp xumun B o0ecrieueHnu

31 9KOJIOTUYECKOMU, IHEPreTUIECKON 1 1 bubnmnoreka [JOK
MUIIEBOM 0€30MaCHOCTH, PA3BUTUU https://myschool.edu.ru/
MEIUIINHBI
[IpencraBieHus 00 00IMMX HAYYHBIX

32 I pI/IHI_II/Il'[aX OPOMBIIIJICHHOTO }r,[t:)n eHHA 1 bubnnorexa LOK

P o P i https://myschool.edu.ru/
BaYKHENIIINX BEIIECTB
33 Yel0BEK B MUPE BEIECTB U MAaTEPUAIIOB 1 bubnmorexa HOK
p p https://myschool.edu.ru/
but6mmoreka [IOK

34 XUMUs ¥ 340POBbE UEIIOBEKA 1

HoP https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O 34

[NPO'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

* Xumwus, 10 knace/ IN'abpuensa O.C., OO1ecTBo ¢ OrpaHUYCHHOM
O0TBETCTBEHHOCTHIO «/I[PODAY; Akimoneprnoe obmiecTBo «M31arenscTBO
«IIpocsewenue»

* Xumus, 11 knacc/ I'abpuensna O.C., O01iecTBO ¢ OrpaHUYEHHON
0oTBeTCTBEHHOCTHIO «JIPODA»; AxiimonepHoe 061iecTBO «M31aTenbCTBO

«HpOCBGH_ICHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJISA

Beeaure 1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Meroauueckoe rnocooue —
0a30BbIi ypoBeHB)» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensu, U.I".OctpoymoB, «O01mass XuMus B TeCTax, 3a7adax,
ynpaxHeHusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepezkun, A.A.YmakoBa «Xumus 11 knacc:
KonTponbsHbie 1 mpoBepoyHbIe paboTHl K yueOHUKY». — M.: JIpoda, 2021 .
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kimacc:
HacrtonbHast kaura s yuurtens». Yacts 1 — M.: Ipoda, 2019 rogx.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
HacronpHast kaura g yuurens». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OcTtpoymoBa «3agauu 1o XuMuu u



crocoObl ux pemeHus» - M.: «JIpoday, 202 1rog.

7. B.I'. lenucoBa «Xumus 11 kiaacc moypovHbI€ IIIaHBI 110 YYCOHUKY
0O.C.I'abpuensna, I'.I'.JIpicoBoii» - Bonrorpamy Yuurens 2018rog.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacc», - M.:
Ok3ameH, 2019r.

9. 9. O.C.I'abpuensu, N.I".ocTpoymMOB «XUMHYECKHUI SKCIIEPUMEHT B TiKoJIe 11

kiacey; - M.: llpoda. — 2019 rox.

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HMHTEPHET

http://him.1september.ru Exunas xomnekius LIOP: IIpeamerHas KouieKmus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EcrtecTBeHHO-Hay4YHBIC
skcniepuMenThl: xumud. Komnekus Poccuiickoro o6meo0pa3zoBaTenbHOro
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas omummnmaia NKoJIbHAKOB TT0 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JICKTPOHHBIN YICOHUK TSI
CPEIHEN LIKOJbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JIEKTPOHHBIN YICOHUK

http://www hemi.nsu.ru OTKpBITBIH KOTEMK: XUMHUS
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http://www.chemistry.ru luctanmuuonHas oJUMIIHAIA 10
XUMHUU:TEIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN

MIPOEKT
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