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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE cpeaHero oobmero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O06
obOpazoBanuu B Poccuiickoii denepanumn», TpeboBaHUN K pe3ysibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEIbHONW MPOTPAMMBI CpPEAHETO 001ero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepasbHOM  rOCYJapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KonHuenuuu mnpenoaaBaHust
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTeNbHBIX opraHusauusx Poccuiickoi
deneparuy, peaM3ylOMUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTpaMMBbl, U
OCHOBHBIX ToNOXkeHu «CrTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparuu Ha niepuon 10 2025 roma» (Pacmopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OMpPENCICHUIO
oOuielt crpaTteruy 00y4YeHus, BOCIUTaHUSI U Pa3BUTHs 00YUalOIIUXCsl CPEJICTBAMHU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnenrtyanpHbie monokenus GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMsi, pPE3yJbTaToB OOy4deHUsT W TpeOOBaHM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa30BaTeIbHOM  OpraHM3alliM, SBIIICTCS HEOTHhEMIIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CHOYXXKHUT 3aBEpIIAIONIUM OSTAllOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUYEBBIX IEHHOCTEH, MNPUCYLIUX
LEIOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHUs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOIBI, (POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhI
YeJIoBeKa, a TakKKe DOKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBbI0 M TpUPOAHOW cpene. Peanmusyercs xumuyeckoe 0Opa3oBaHHe
0o0yyJaromuxcsi Ha YpoBHE CpeHEero o0IIero oopa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOTO OIpEAEieHbl B
nporpaMme MO0 XUMHUHU C YYETOM CHenuPUKA HAyKU XUMUU, €€ 3HAYCHUS B
NO3HAHUU TPUPOJBI U B MaTepUATBLHOM >KM3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0lmUX 1ened W MPUHLUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI CpeaHero ooIero oopasoBanus B Poccuiickoit deneparun.

XUMHUS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0cOOYyI0 pojib B
COBPEMEHHOW IUBUJIM3ALIMM, B CO3JaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAI[MOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHE IEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
MPUPOJBI M YEJIOBEKAa, KOTOpoe (POpMHUPYETCS B XUMHH HAa OCHOBE NMOHHUMAHUS
BEIIIECTBEHHOT'O COCTaBa OKPY>KAIOIIEr0 MHUpPa, OCO3HAHUS B3aMMOCBSI3UM MEXKIY
CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JaCTIMU MPUMEHEHUS.



TecHO B3aMMOJIENCTBYs C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajla
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBHUEM YCIICIITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMEHHass XUMHUSI KaK Hayka
CO3HMJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlicHA Ha pEIICHUE
rJI00AIbHBIX  MPOOJIEM YCTOMYMBOTO pa3BUTHSI YEJIIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMMM UEASMH W TMPUHIMIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOOUMYK0 UM JJs  BbIpaOOTKM  MHUPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLUMYMa, HPOJOJDKCHUS
o0pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUCH.

CocTaBnsomiuMu  TipeAMeTa  «XUMHsD»  SABISIOTCS 0a30BbIE KypChl —
«Opranuyeckas xumus» U «OOmas M HEOpPraHUYecKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWW 10 HEOPTaHWYECKON XMMHH (C BKIIOYECHUEM 3HAHHWMN M3 OOIIeH XUMUHN) H
OpraHn4eckor xumMuu. @opMUpOBaHUE JaHHOU CUCTEMbI 3HAHWW NPU U3YyUYCHUU
npeaMera O00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHusi KypcoB — «OpraHuueckass xumusi» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K M3yYEeHHIO YuyeOHOro wmarepuajlia U 0O0yCJIOBIJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHIX. Tak, B Kypce OpPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBaKOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKMX H DBJIEKTPOHHBIX
MpeACTaBIeHU O cTpoeHun BemiecTB. CBeneHUsT 00 U3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB JO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHnyeckod XUMHM IOJy4YarOT pa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NMEpPBOHAYAIbHBIC
MPECTABICHUS] O XUMUYECKON CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOW PEAKIINU.

[logq HOBBIM yriaoM 3peHHs B TMpeaMeTre «XuUMHUs» 0a30BOTO ypOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJIOTMYECKHE CBEJICHHUSI O BEIIECTBaX U
XUMHUYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudecKas
XUMUS» OOYYAIOMIMMCSl TPEAOCTABISETCA BO3MOXXHOCTh OCO3HAaTh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJI0JIOTMUYECKUX TMO3HIIHM,



rIIy0oKe TOHSATh HMCTOPUYECKOE H3MEHEHHE (YHKIMA OSTOr0 3akoHa — OT
0000111ar0111eH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

Enwnas cucreMa 3HaHWN O BaXKHEWINIMX BEIIECTBAaX, UX COCTaBEe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoijHsercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMHU COJEP’KaHUs, WMEIOIUMH KYJIbTYpOJIOTHYECKUH U TMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XHUMHUHU C
JIPYTUMHU HayKaMW, PACKpBIBAIOT €€ pOJb B IMO3HABATEIPHOW M TPAKTHYCCKOU
JESTEIbHOCTA YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpoOsemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIUBATh MH(GOPMAIMIO U
OPUMEHATh €€ I TIOTIONHEHWs 3HAHWM, pPEHICHUS WHTEIUVICKTYalbHBIX WU
AKCIIEPUMEHTAJILHBIX MCCIIEI0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMeTa  «XUMHS»  JAaHHOTO  YPOBHS  HM3YYCHHs] OPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOyYaIOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI ISl TIOHUMAHMS
¢bunocodckux MAEH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPraHWYECKOTO H
OpraHMYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HX COCTAaBOM H
CTpOEHHEM, II03HABAEMOCTh TMPUPOJHBIX SBICHUH MYyTEM OKCIEPUMEHTA W
pEelIeHUs] TMPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMd U TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHU SKOJOTUYECKUX MPoOIieM, a
TaKxe Mpo0JeM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nmmane pemieHus 3a7ad  BOCIUTAHUS, PA3BUTHS W COLMAIU3AINH
OoOy4JaromuXcs MNPUHITHIE MPOTPAMMON IO XUMHUHU MOAXOAbl K OMpPEIETICHUIO
collepKaHUsI M TOCTPOEHHUs TpeaMeTa MpeaycMarpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUM, UMEKOIIUX 0a30BO€ 3HAYEHUE s
pPa3TUYHBIX BHJOB JEATCIBHOCTH: peNIeHUus MpobieM, IOWCKa, aHaiu3a |
00paboTku nHGOPMAIINK, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OMBITA MPAKTHUECKON
U HCCIEA0BATENbCKONW ACSTENIbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B IO3HAHHUH
XUMUH.

B mpaktuke npemogaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odiiero oopa3oBaHus, MPH ONPEICTICHUH
CoJlepKaTeJIbHOM XapaKTepUCTUKH LIeNied HM3y4YeHHs] TMpeaMeTa HarpaBlIeHUEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak OOJacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOMN
JIESITEIbHOCTHA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIUYECKOM TOUKHM 3PEHHS] TaKOW MOJXOJ K ONpPENEJICHUIO LeJed H3ydeHHs
MIpeIMETa SBISICTCS BITOJIHE OTIPABIAHHBIM.



CornacHo AaHHOW TOYKE 3pEHUS TJIaBHBIMM LEISIMH U3YUYEHHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 -11 ki1.) siBASIIOTCS:

e (dopMUpOBAaHHE CHUCTEMbl XUMHUYECKHUX 3HAHUM KaK  BaKHEUIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KIIOYeBbIe MOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMHH,
OCBOCHME $S3bIKAa HAyKH, YCBOCHHME W IOHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHUA MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHUE C MCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

o (¢dopMHUpOBaHUE U PA3BUTHUE MPEJICTABICHUNA O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEeaKIHil, HEOOXOAUMBIX JUIsl MPUOOpETEHUs
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKHUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHON KU3HU;

e Ppa3BUTHE YMEHUU U CIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM
U OOBSICHEHHMEM XUMHUYECKOIO HSKCIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsny ¢ atum, conepkartenbHas XapaKTEPUCTHUKA LIEJIEN U 3a7a4 U3y4YCHUS
MpeaMeTa B IporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM MPUOPUTETAMH B CUCTEME CpefHero oodimiero oopazoBanus. CerogaHs B
npenojaBaHUM XUMUM B OoJblIed  CTeNeHW  OTHaéTcsl  MPEeanovYTeHUE
MPAKTUYECKON KOMIIOHEHTE COACp)KaHWsA OOydYeHHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I11€00pa30BaTeIbHON OpraHu3aliy, BIAJCIOIIETO HE
HAOOpOM 3HaHUM, a (PYHKIMOHAILHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaAMHU H
YMEHHUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUN U MPUMEHEHHUS UX B PEATIbHOU KU3HU
JUTSL pEILICHUS] TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM OpH U3YyYEHUH NpeaMeTa «XHUMHS» JOMUHHUPYIOIIEE
3HauUEHUE MPUOOPETAIOT TAKKUE LIENU U 3aJ]a4H, KaK:

azanTanys 0O0ydYaroIIMXCs K YCIOBUSIM JIUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pElIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOyYalOmUXCS  KIIOYEBBIX HABBIKOB  (KITHOYEBBIX
KOMIIETEHIIMI), HMMEIOIINX YHHUBEPCAIbHOE 3HAYEHUE [JIsl Pa3IMYHbIX BHUOB
JESTENbHOCTU: PeIlleHus mpolseM, MOUCKa, aHau3a U o0paboTku MHbOpMauuy,
HEOOXOJMMBIX I TPUOOPETEHUs] OINbITa JEITeIIbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe g OLEHKH C TMO3UIUI
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIHMSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO CPELY;



pa3BUTHE II03HABATEIbHBIX HHTCPECOB, MHTCIUICKTYaJIbHBIX W TBOPYCCKUX
CIOCOOHOCTEH 00YYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MPUOOPETaTh HOBBIC
3HAHUS 110 XMMHH B COOTBETCTBHHM C KM3HCHHBIMHU MOTPEOHOCTSMH, HCIIOIH30BaATh
COBpeMEHHBbIC HH(DOPMAIIMOHHBIC TEXHOJOTUH IS IIOMCKA W aHaIu3a YYeOHOW W
HAyYHO-TIOMYJIIPHON MH(DOPMAIIUU XMMHYECKOTO COJICPIKAHHMS,

(GhopMHpOBaHUE U Pa3BUTHE Y 00YYAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0FOIaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJHMMBI, B YAaCTHOCTH, NPHU IUIAHKPOBAHWU U IMPOBEACHUU XHMHYECKOTO
HKCIIEPUMECHTA;

BOCIIUTAaHUE Yy OOydJarImmxcs yOSKIEHHOCTH B T'yMaHUCTHYCCKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOJIOTIONB30BAHUS, TIOTIOTHEHUSI YHEPTETUIECKUX PECYPCOB U
COXpPaHCHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOAMMOCTH OEpPEKHOTO
OTHONIICHUS K TPHPOAEC U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETCHUS OIBITA
WCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHWHM I MPUHATHS TPAMOTHBIX PEIICHHNA B
CUTYAIUsX, CBSI3AHHBIX C XUMHUCCKUMH SBJICHUSIMHU.

B yueOHOM mmiaHe cpenHero ooOmero o0pa3oBaHUS TPEAMET «XHUMHUS»
0a30BOr0 YpOBHS BXOJHUT B COCTAaB MPEIMETHOH 001acTu «EcTecTBeHHO-HayUYHBIC
PEIMETBI».

OO61iee yrcIo 9acoB, OTBEAEHHBIX ISl U3YUCHUS XUMUH, HA 0a30BOM ypOBHE
cpeaHero obimiero oopa3zoBaHus, coctapiser 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefieno).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMHUHU

[IpeagMeT oprannyeckor XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
IIOJIyYCHUH HOBBIX BEIIECTB M MATEPHUANIOB. Te€Opus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHBIE Mo10KeHUsA. CTPpyKTypHbBIE (DOPMYJIBI
OpraHMYecKuX BelecTB. [l'omonorus, wu3omepus. XHUMHYECKas CBS3b B
OPraHNYECKUX COCIUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o kiaccUpUKalMU OpraHuveckux BemiecTB. Homenkiatypa
OpPraHUYECKUX COEAMHEHUW (CHUCTEMaThyecKas) W TpPUBUAIbHBIE HAa3BaHUS
BAKHEUIINX MPEICTABUTENECH KJIACCOB OPTAHUYECKUX BEILIECTB.

DKCTIEPUMEHTAIbHBIE METOJIBl M3YYCHHUS BEIIECTB W WX MNPEBPALLCHUMN:
O3HAKOMJIEHME C 00pa3llaMy OpPraHMYECKHWX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ] OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesoaopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUH psia. MeTraH U 3TaH —
NPOCTEHIIINE TPEJACTABUTENN alKaHOB: (PU3MYECKWEe W XHUMHUYECKHE CBOWCTBA
(peakiuu 3amMelieHus] U TOPEHMs), HAXOXKIEHUE B MPHUPOJAE, MOIyYEHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHIN Psifl. DTHIEH U MPOIMUJIEH —
NPOCTEHIIINE TPEJACTABUTENN aJKEHOB: (PU3MYECKWe W XMMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApATAIlUU, OKHUCJICHUS W
MOJIMMEPU3AIINN ), TOJYyYECHUE U IPUMEHECHHUE.

Anxanuensl: OytanueH-1,3 u metunOyrtagaueH-1,3: crpoeHue, Ba)KHEHIIHNE
XUMHUYECKHE CBOWCTBA (peakius nonuMepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4yKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALETUIIEH
— TMPOCTEUIINIA TPEICTAaBUTENb AQJIKMHOB: COCTaB, CTPOCHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakluuu TMAPUPOBAHMS, TAJIOTCHUPOBAHUS, THApPATAIUH,
TOpPEHHUsI ), MOJTyYCHUE U IPUMEHEHHE.

Apensl. benzon: cocras, crpoenue, GuU3NYECKUE M XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U PUMEHEHUE. 101yon:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYyeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckass CBsSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIUMUA K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbie MCTOYHHMKU YTIAEBOAOPOJOB. I[IpupodHbIii Ta3 W MOMyTHBIC
Hedrsaaple Ta3pl. Hedth m e€ mpomcxoxaenne. CrocoObl mepepadoTKu HEPTH:
MEPErOHKA, KPEKUHT (TePMUYECKUH, KATaTUTUYECKUM), TUponau3. [IpomyKTel
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib U MPOAYKTHI €T0 MepepadoTKU.

OKCIEpUMEHTAJIbHBIE METOJbl M3YUYEHHsS] BEIIECTB M WX MpEeBpallCHUN:
O3HAKOMJICHHE C O0Opa3lamMu IJIacTMacC, Kay4yKOB U PE3WHBI, KOJUICKIIHH
«Heptp» u  «Yrodap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJloreHONPOU3BO/IHBIX, TPOBEJACHNE NPAKTUYECKON PabOThl: MOJyYeHUE STUJICHA

Y U3Y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bbluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WM MPOJAYKTA PEAKIHUH MO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO U3 MUCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

Kucaopoacoaep:xamue opraHu4ecKue coeJUHeHU s

[IpenenbHple OQHOATOMHBIE COHUPTHL. MeETaHOJN MW 3TAaHOJ: CTPOCHHE,
(du3nyeckre M XUMHUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMU METalaMH,
raJloreHOBOJIOPOJIaMU, TOpPEHHUE), NpUMEHEHUE. BOIOpOoJHBIE CBSI3UM MEXIY
MOJIEKYJIaMU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroatoMHble  COMPTHL. OJTWICHIJIMKOJIb W  TIIHLEPHH: CTPOCHHE,
¢duznyeckre W XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMU
MeTaJlJIaM{, KayeCTBEHHAsl peaklvsi Ha MHOrOaTOMHbIe cnupThl). JleiicTBue Ha
Opra’u3M 4esoBeka. [I[puMeHenune rmueprHa U 3TUIICHIJIMKOIIS.

@deHo: CTpOCHHME MOJEKYJbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (penona. [lpumenenne gpenona.

Anpaeruapl UM kemowuwvl. Dopmanbaeruj, aneTalbACTHI. CTPOECHHE,
¢u3NUecKue U XUMHUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAaHOBJICHWS,
KayeCTBEHHBIE PEAKIUH), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpEJeNbHbIE KApOOHOBBIE KHUCIOTBHL. MypaBbHHAs H
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHe W XUMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOmue Ay Kiacca KUCIOT, Peakius dTepuduKaiim), MoxyyeHue U IpruMeHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KakK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

Crnoxnple >(QuUpbHl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ uaponus
cinoxHbIX 3hupoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



VYrneBoawsl:  cocTaB, KilaccH(pUKalMs ~ YrJeBogoB  (MOHO-, JU- H
nosicaxapuibl). [ JTr0Ko3a — mpocTeluii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3WYECKHE W XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBHE C
ruapokcuaom Mmenu(ll), oxkucnenue amMMmmadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJICHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memmono3a kak MpupoaHbie moauMepbl. CTpoeHHE KpaxMmajia u
EUTI0NI03bl.  DU3WYecKkne W XWMHYECKHE CBOWCTBA Kpaxmania (THAPOJIH3,
KaueCTBEHHAsI PEAKITUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl M3YYEeHMs] BEIIECTB M WX IMPEBPAlllCHUIA:
MIPOBE/ICHUE, HAOJIOJCHUE W OINHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KA4E€CTBCHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKWCICHUE ATaHOJA
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernnos (OKuciIeHne aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcuaom wmemau(ll), B3aumoneiicTBUE Kpaxmalia C HOJIOM),
MIPOBEICHHUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

PacuérHble 3anaumn.

Bbluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEaKIMH MO W3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

A3oTcoaepKaIiie OpraHuuecKiue CoeTMHEHUS.

AMUHOKHCIIOTHI KaKk aM(OTepHble OpraHuYecKue coeluHeHus. Puznueckue
U XMMHMYECKHE CBOICTBa aMUHOKHCIOT (Ha mpuUMepe TIuIHMHA). buonoruueckoe
3HaYE€HWE aMUHOKHCIOT. [lemTumpr.

benku kak mpuposHBIE BBICOKOMOJIEKYJSIpHBIE coenuHenus. llepBuunas,
BTOpUYHAs M TPETHYHAas CTPYKTypa OeiakoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
THIPOJINA3, ICHATY ALK, KAYSCTBEHHBIC PEAKIINKM Ha OCIIKH.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYCHHsI BEIIECTB M WX IMPEBPAIICHHIA:
HaOJIIOZICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OCIKOB MPpU
HarpeBaHMUM, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMoutekyJIsipHbIe COeTHHEHUSI

OCHOBHBIC TOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHECHHIA: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AINH, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METO/ABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUNH —
MTOJIMMEPHU3AIIHS ¥ TIOJTUKOHCHCAITHSI.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYCHHsI BEIIECTB M WX IMPEBPAIICHHIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MeXnpeaMETHBIX CBSI3€M NPU U3YYEHUHU OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK ¥ TIOHSTHH, SBISIFOIIUXCS CUCTEMHBIMH JIJISi OTAEIbHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (haKT, TUMOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHUHTE3, KiIaccuUKaIus, NEPUOJUYHOCTb, HAOIIOJCHHE,
M3MEPEHUE, IKCIEPUMEHT, MOCIHUPOBAHUE.

®usnka: wMaTepusi, DHHEpPrus, Macca, aroM, OJJEKTPOH, MOJIeKya,
HSHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSHUE
BELIECTBA, (M3MUECKUE BEJIMUYMUHbBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (O€IKW, YIJIEBOIBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOILIMBO,
peCypChlI.

TexHonorusi: mnHIEBBIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO IHTAHWS,
MOIOIIINE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MPENAPAThl, MaTEPUAIIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMUU

XUMHUECKHI 3neMeHT. AToM. Sapo aroMa, H30TOIBL. DJIEKTPOHHAs
000JI0uKa. DHEPreTUYeCKUe ypPOBHH, MOJAYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHUsl 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

ITeprnonnueckuit 3akoH U Ileproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsI3b NMEpUOAUYECKOrO 3aKOHA U llepmoanmdeckoil cUCTEMBbI
xuMmuueckux aneMmeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TIEPUOIaM.
3HavueHUE NEPUOANIECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBA3b. BHIBl XMMHUYECKOW CBSI3U
(KoBaJIeHTHAsI HEMOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHUS KOBAJICHTHONM XWMHUYECKOW CBs3M (OOMEHHBIH UM JTOHOPHO-
akuenTopHblil). Bomoponnas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJAPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

[Tonstue o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PaCTBOPBHI.
MaccoBast 101 BelecTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COECIMHEHU. Howmenxknatypa
HEOPraHMYECKNX BeIIEeCTB. [eHeTMyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumudeckas  peaknusa.  Kiaccupukanus — XMMUYECKHMX — pEaklWi B
HEOPraHNMYEeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUsS MACChl BEILIECTB,
3aKOH COXPAHEHUA U MPEBPAILCHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IHYHbIX (hakTopoB. OOpaTnmMbie
peakunu. XuUMHYECKOe paBHOBecue. DakTOppl, BIUAKOIIAE HAa COCTOSHUE
xuMuueckoro pasHosecus. [Ipunuun Jle Hlarense.

OnekTponauTuyeckas aucconuanus. CuiibHbIE U ciiadble 31eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIJIAsl, HEUTPAJIbHAs, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M HX MpPEBpaICHUN:
nemoHctpauusa tabmuy «llepuonnueckas cuctema xumudeckux snemeHTos . U.
MenpeneeBay, U3ydeHHE MOJCIECH KPUCTALIUYECKUX PEMIETOK, HAONIOACHUE M
OIMHMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJOpOJA B MPUCYTCTBUM KaTalau3aTopa, OMPEAEIEHUE CPEIbl paCTBOPOB BEILECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHIUKATOPA, pPEAaKUHH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BiausiHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XAMHUYECKOU PEAKIIUN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHMSIM XHMMHUYECKHMX pEakuudil, B TOM YHUCIE
TEPMOXHUMUYECKHAE PACUETBI, PACUEThl C HCIOJIB30BAHUEM ITOHATUS «MAacCCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckast xumus

Hemeramner. Ilonoxenue HemeramnoB B llepuogumueckoit  cucreme
xuMudeckux djeMeHToB J[. M. MenaeneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB.
@du3nyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpuMepe
KHUCIIOpOJ1a, cephl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrmepoma U KpeMHHS) M WX  COeOUHEHUNW  (OKCHIOB,
KHUCJIOPOACOIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IpuMeHeHNE BaKHENIIMX HEMETAINIOB U UX COEUHEHHU.



Meramisl. [lonoxenue meramnoB B [lepuoandyeckon cucTeEME XUMHUUYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000J0UEK
aToMoB MeTaioB. O0mue guiznueckue cBoiicTBa MeTamuioB. CIiaBbl METaJIOB.
DNEKTPOXUMHUYECKUN PsiJT HAMIPSKEHU METaJIOB.

XHWMHUYECKUE CBOWCTBA BAKHEHIIUX METAIIOB (HATPUM, KaJlUi, KaJbIIHM,
Mar"ui, amoMHHHUHI, LIMHK, XPOM, JKE€JI€30, MEJIb) U UX COCIUHEHUM.

OO6mue cnocoObl nmomyyeHus: MerauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEUIECTB M WX MpPEBpallCHUN:
U3y4YeHHe KOJUIeKIMH «MeTamisl U CIJIaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJICHHEe M OIMCaHHE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOPAMU
KHCIIOT | IIeJI0Yei, KaYeCTBEHHBIE PEAKIIMU Ha KaTHOHBI METAJLIOB).

Pacuérusnle 3amaqn.

Pacuétpl mMacchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIUYECTBY
BEII[ECTBA, Macce WU O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJHO
U3 BEIECTB UMEET IPUMECH.

XuUMHUA U KU3Hb

Ponp xuMum B 00CCIIEYCHHUH SKOJOTHYSCKOM, SHEPreTHYSCKOM U IHIICBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIIIJIEHHOTO
MOJY4YEHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BEIIECTB U MAaTEPUAJIOB: BAXHEUIIUE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKLUMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuabl s JIEKTPOHUKHA, HAHOMATEpHUallbl, OPraHUYE€CKUE U MHUHEPAIbHbIC
yaoOpeHwusI.

XuMUs U 30POBbE YEIIOBEKA: IpPaBUJIa MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MacHOrO0 UCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmEed
HEOpraHn4eckon xuMuu B 11 Kiacce oCymIecTBISETCS YEPE3 UCMOJIb30BAaHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SIBISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIE MOHSATHUS: HAy4dHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCuPUKalUs, TMEePUOJAUYHOCTh, HAOIIO/IEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusukKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTE€TUUYECKUIM YPOBEHB, BEIIECTBO, TEJIIO,
00bEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, 9SKocucTeMa, Ouocdepa, Makpo- W
MUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIUBO,
PECYPCHI.

TexHomorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METALTYPIrus, MPOU3BOACTBO
CTPOUTENBbHBIX MaTEpPUATIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MPOMBINLJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMEBI 110 XMW
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYarONIMMHUCSL TMPOTPaMM  CpPEHEro oOHIero o0pa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauyeckoil OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3YIbTATOB OCBOCHUS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUs SBISIETCS] CUCTEMHO-/IEATETLHOCTHBIN TTOIXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaAMeTa «XHUMHSI» Ha ypOBHE CpEIHEro
o0111ero 00pa3oBaHUsl BbIJICTIEHBI CIEAYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIONIUMHCS POCCHHCKONW T'pakKJTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH ¥ CAMOONIPEACIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUCHHIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEN U UCTOPUYECKUX TPaAUIUi 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIHOCOOHOCTH OOYYaromuxcsi PYKOBOJICTBOBATHCS B CBOEH
JIESATETbHOCTU 1I€HHOCTHO-CMBICTIOBBIMU yCTaHOBKAMH, MPHUCYIIUMH IIEJIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIMYKEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CLIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KM3HECHHBIE IJIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMeTa «XUMHS» JOCTUTalOTCs B
€MHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEILHOCTU B COOTBETCTBUU C
r'YMaHUCTUYECKUMU, COLUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleajJjaMUd POCCHUHCKOrO TPa)XJAAHCKOTO OOIIECTBAa, MPUHSATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TMOBEACHUSA,  CIOCOOCTBYIOIIMMH  Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTH
oOyyJarommxcs.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUA MpeaMeTa «XUMHSD»  OTPaXKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEJILHOW M TMPAKTUYECKOW JESITEIHHOCTH
00yyYaroImuXxcs 1Mo peaanu3ali OIPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpa:x1aHCKOT0 BOCIIMTAHMS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MOpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIbHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3aJ1ay, BHITIOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPEHHsI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU JAEATENBHOCTH;

2) NIATPUOTHYECKOTr0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAy4YHOMY HAacJeAUIo
OTE€YECTBCHHON XMMUM;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTUUIECKOTO
OPUMEHEHHUS] XHUMHUHM, OCO3HAHUS TOrO, YTO JTOCTHMIKECHHS HAYKU €CTh pPE3yJIbTaT
JUINTEIBHBIX ~ HAOMIOJACHUHN, KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPyAa YYEHBIX U MIPAKTUKOB;

MHTEpEeCa M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHanu3e UHQOpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBApHIIEH C
NO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHM ITHX
MOCTYTKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUsl IEHHOCTEH 3M0poBOrO W Oe3zomacHOro oOpasza >KW3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOILIEHHS K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 37I0POBbIO;

coOmoieHus TpaBui 0Oe30MacHOro OOpalleHHus C BellecTBaMu B OBITY,
[TIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHMMAaHMSI LEHHOCTH MPaBUJ HWHAMBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAOIIUX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEJACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YHOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-UCCIE0BATEIbCKOM
JEATENBbHOCTHA, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM W JAPYTHX  BHIAX
NESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a7ad
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETrO Kjacca, IITKOJbI);



MHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO0 MPOdeccuil pa3IudHoro pojia, B TOM
YuUCJIe Ha OCHOBE MMPUMEHEHHUS TTPEAMETHBIX 3HAaHUU 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAIbHOW TPACKTOPHUH
obOpaszoBanus, Oyaymied mpodeccur W peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEN K XUMUU, HUHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCO00PA3HOT0 OTHOUIECHUS K MPUPOJIE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KM3HH Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJsieM, BIMSHUS
AKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATIBHOW CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTHIXKEHUW XUMHH  JUIs
pEeLIEHNs BONPOCOB PALlMOHAJIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATHS JIEUCTBUM, NPUHOCAIIMX BPEHd OKPYKaAIOUIEH
MPUPOITHON Cpejie, YMEHHsI TPOTHO3UPOBATH HEOIATOMPHUSTHBIE SKOJIOTHUECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPALIATh UX;

HaJIU4MS Pa3BUTOrO SKOJOTMYECKOIO0 MBINUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OTbITa JeSATEebHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTHUBOCTOSITH HJICOJOTHHU
xemohoouu;

7) IeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHMUS CHeUU(PUKM XUMUM KakK HayKH, OCO3HaHHUS €€ PO B
(hopMUPOBAaHUM PAIMOHAIBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeaCTaBIeHus 00 OKPYKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEeHIeHUU TMPOOJIEeM COXpaHEHHS
IPUPOIHOTO PABHOBECHS,

yOSXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAaMpaBIC€HHOCTH W BaXXHOM pOJIU B
CO37IaHUHM HOBOW 0a3bl MaT€pUATBHOU KYJIBTYPbI, PEIICHUH II100aIbHBIX POOIEM
YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOU U
HKOJIOTHYECKON 0€30IacHOCTH, B PA3BUTUHU MEAMIMHBI, OOECIEUYECHUH YCIOBUUI
YCHENIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOM IKM3HU KKIOTO UJICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHUS JIJISl aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOIIEro MUpa u
POUCXOIANINX B HEM M3MEHEHU, YMEHUS JeIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMCIONIUXCS JaHHBIX C IEIbI0 TIOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XUMHYECKUE 3HAHHS A
pelieHus mpooieM B PeaTbHBIX )KU3HCHHBIX CUTYAIIHAX;

MHTEepeca K MO3HAHHIO M UCCIIeI0BATEIbCKON ACSITENbHOCTH;

TOTOBHOCTH H  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUWA 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEepeca K 0COOGHHOCTAM TpyJAa B pasNUYHbIX cepax mpodecCHoHaTHLHON

NEeATEIIbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS y4eOHOTO TpeaMeTra «XuMUs» Ha
YPOBHE CpPEeAHEro 0011ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMble 1 (OpMUPOBAHHS  MHUPOBO33PEHUS  OOYyYArOIIUXCS
MEXTUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSATHS, OTPaXKaIOIIHNe
IIEJIOCTHOCTh, HAyYHOH KapTHHBI MHpa H CIeOU(PUKY METOIOB TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (MaTepus, BEIIECTBO, SHEPTHS, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (paKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIieI0BaHNe, HAOIIOICHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYTHC);

YHUBEpCalIbHbIC Y4cOHBIC NelcTBHs (TI03HABATEIbHBIC, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIne (dbopmupoBaHue (yHKUMOHAIBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETECHIINH 00YyYaromnXCs;
CIIOCOOHOCTB oOyuarommxcs UCIOJIb30BaTh OCBOEHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCaJbHbIE ydeOHbIE
NEUCTBUS B ITIO3HABATEIBHON U COLMAIIBHON MPAKTHKE.

MeranpenMeTHble pe3yabTaTbl OTPAXAIOT OBJAJCHUE YHUBEPCAIBHBIMU
yu4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMM U  PETYJISATUBHBIMU
JNEUCTBUAMU.

OBiaaenue YHHBEpPCaIbHBIMH y4eOHBIMH M03HABATEIbHBIMH
NEeUCTBUAMMU:

1) 0a30Bble JJOrH4YecKHe JeicTBUSI:

CaMOCTOATENBbHO  (QOpMYJNHMpPOBAaTH W aKTyaJlIM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACSATEIbHOCTH, 3aaBas MapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUS, COOTHOCUTD PE3YJILTATHI ACSTEIIBHOCTHU C IIOCTABJIICHHBIMU LIESIMU;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHMU NMPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHBIE NPHU3HAKU MOHATHUM M YCTAHABIMBATH MX B3aMMOCBS3b,



MCITIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JUIsl OOBSICHEHUS OTJCIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU MJd KIacCU(PUKAIIMU BEIIECTB U
XUMHUYECKHUX PEaKIU;

YCTaHABJIMBAaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIY H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEINYKTHUBHbBIE, IO
aHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTh B MPOILIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHUE
(3HaKOBBIE) MOJICNIU, MPEOOPA30OBLIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKOUN
peaknuu — TMPU PENICHUH YYEOHBIX IMO3HABATENbHBIX W TPAKTUYECKUX 3ajad,
PUMEHSTh HA3BAHHBIC MOJEJIbHBIC MIPEICTABICHUS JJIs1 BBIABJICHHUS XapAKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBble HcCeA0BATEIbLCKHE AeiiCTBUSI:

BJIAJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUUYECKHUX
peaKkiuu;

(dhopmMyIHpOBATH LEIH U 33/1a4l UCCIICIOBAHUS, UCIIOIb30BaTh MTOCTABIICHHbIC
U CaMOCTOSTEIBHO C(OpPMYyIUpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  TPOBEJCHUS
VYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJOM
mpoliiecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popmMylIupoBaTh
0000I1IEHNS ¥ BBIBOABI OTHOCUTEIIBHO TOCTOBEPHOCTH PE3YIbTATOB MCCIICI0OBAHUS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOAEIIAHHON paboTe;

MpUOOpEeTaTh OMBIT YYCHUYECKOW HWCCIEAOBATENBCKOW H  MPOEKTHOM
JESTENBHOCTH, MPOSIBISTH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB PELICHUSI MPAKTHYECKUX 3aJa4, IPUMEHECHHUIO PpPa3InYHbIX
METOJIOB TTO3HAHMUSI.

3) pabdora c ungopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX WHPOpManuu (HAYYHO-
MOMYJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepKaHWs, CIpPaBOYHBIE IOCOOUS,
pecypcbl MIHTEpHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (QopM
MpEeCTaBIICHHUS], KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;



(GbopMyIIMpOBaTh 3allpOChl U NPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
orbope wHpOpMaAIMK, HEOOXOAMMOW JUIsi BBIMOJHEHHUS YYEOHBIX 3anmad
OIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uH(popmanuu (cxeMbl, rpaduKH, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIONb30BaTh HAY4YHBIM fA3BIK B KadecTBE CpeACTBa Mmpu padore ¢
XUMUYECKON HWHPOpMaIMel: NPUMEHSITh MeXnpeaMeTHoie (du3nueckue u
MaTEMAaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbI, a0OpEeBUATYpbl, HOMEHKIATYPY;

UCIIONB30BaTh W MPeoOpa3oBHIBATh 3HAKOBO-CHUMBOJIMYECKHE CpPENICTBA
HaTJISAHOCTH.

OgiaieHHe YHHBEPCAJbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJ]aBaTh BOIPOCHI [0 CYHIECTBY OOCYKJAaEMOW TEMBI B XOJ€ AUAIOra W/WIN
IUCKYCCHUW, BBICKa3bIBaTh  HUACH, (QOPMYITUPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEIIFHO BBITIOJTHEHUS MPEJIOKEHHOH 3a/1a4u;

BBICTYNIaTh C MpE3EHTAlMell pe3yJbTaTOB IO3HABATEIbHON AESTEIbHOCTH,
IOJyYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON paboThl MO MCCIEOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MpoeKkTa U (GOpMyJINPOBATH BBHIBOJbI
0 pe3yjbTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COrJIAacCOBaHUS MO3ULIUN B
X0Jie 00Cyk/1eHNs 1 OOMEHAa MHEHUSIMHU.

Osgi1ajieHHe YHHUBEPCAJbHBIMU PEryJISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOIO IO3HABATEIbHYIO
JESITeIbHOCTh, OINpeaessas e€ Lead M 3aJauyd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBAaTh IPE/UlaraéMblii  aIrOpUTM JIEHCTBUH IpH
BBITIOJTHEHNH YYE€OHBIX U HCCIIEJIOBATEIbCKUX 3aJad, BbIOMpaTh Hanboee
3¢ (GeKTUBHBIN CHOCOO MX pElIeHHs € Y4YETOM IMOJNyYEHHUS HOBBIX 3HAHUNA O
BELIECTBAX U XUMUYECKUX PEaKLUsX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH NIE€ATENBHOCTH HAa OCHOBE CaMOAHAIU3a
¥ CaMOOIICHKH.

IHPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckass XUMUS»
OTpa)KaroT:

c(hOpMUPOBAHHOCTh  TPEACTAaBICHUM O XHMHUYECKOM  COCTaBIISIFOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU



Opupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS U KYJbTypbl JIMYHOCTH, €&
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1ad
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000J10UKa aTOMa, MOJIEKYJia, BAJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpami€HHas), MOJb, MOJSpPHA
Macca, MOJISPHBIM 00BbEM, VYIJIEPOJHBIN CKeleT, (yHKIMOHANbHAs TpYIIa,
paguKall, U30MEpHUsl, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPO/BI,
KUCJIOPOJI M a30TCOJAEpPXKAIIUe COCIUHEHUS, MOHOMEpP, MOJUMEP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SI3bIK XHMHH; MHUPOBO33PECHUECKUE 3HAHMS,
JeXalme B OCHOBE MNOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (DAKTOIOTMUECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHMM BBISIBISITh XapaKTEepHbIE MPU3HAKKA TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIIEHUN OPTaHUYECKUX COEANHEHNUN;

c(OpMHPOBAHHOCTh YMEHHMM HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W ypPaBHCHUH XMMHYECKUX PEaKIIHi,
M3TrOTaBIIMBaTh MOJIEM MOJIEKYJ OPraHMYECKHX BEUIECTB I WILTIOCTPALMU HUX
XUMHYECKOTO ¥ POCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICHKHOCTh H3YUCHHBIX
OpPraHUYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OMNpEeAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHUN (yrJIeBOJOPO/AbI, KHUCIOPOI U a30TCOEpIKalue
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTh WM Ha3BaHUS IO
cucremarnueckoi HomeHknarype (IUPAC), a Takke mpuBOIUTH TpUBHUATLHBIC
Ha3BaHMsI OTACJIbHBIX OPraHMYECKHX BELIECTB (ITHIICH, MPOIMMICH, AalleTUJIEH,
ATWJICHIJIMKOJb, TJHIEPUH, (eHol, (hOopMallbIerui, aneTaibJerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsA KUCIIOTAa, CTEAPUHOBAs KUCIIOTA, TIFOKO34,
bpykTO3a, Kpaxmal, eJUTI0JI03a, TJUIHH);

c(hOpPMHPOBAHHOCTh YMEHHS OIPEACIATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa jis1 00bsICHEHHST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MaCChl BEILIECTB,;

chOpMHPOBAHHOCTh ~ YMEHHA  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
¢u3nUecKkue M XUMUYECKUE CBOMCTBA TUIMWYHBIX MPEICTABUTENCH pPA3ITHMUHBIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METAaHOJ, 3TAHOJ], STUJIECHIJIMKOJb,
TIIALEpUH, (PEHOJI, ameTambJeruI, MypaBblHAs M YKCYyCHasi KHUCIOTHI, TJIFOKO3a,
Kpaxma, IeJUTI0NI03a, AMUHOYKCYCHAsl KUCII0TAa), WITIOCTPUPOBATH TEHETUUECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
Coipbs  (HeQTh, NTPHUPOAHBIA Ta3, Yroiib), CHOCOOBI WX TMEpepadbOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa
peakinuu MO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO W3 HMCXOIHBIX
BELIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTb YMEHHMI BJIaJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUHU BEIIECTB U
XUMUYECKHUX sBJICHUH (HAaOJI0ICHNE, H3MEpPEHNE, YKCIIEPUMEHT, MOJICITUPOBaHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS JIsi TPUHATUS pPEIICHU B
KOHKPETHBIX JKU3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEIIECTBAMH H WX
MPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TOJI30BAHUS XUMHUECKOU
nocyo v 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuia OOpalieHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJTHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BELIECTB MPU HarpeBaHUU, MOIyYSHHUE
ATUJICHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEaKIUMU OPraHUYECKUX
BEILIECTB, JIeHATypauusi OEJIKOB MpH HArpeBaHUM, LIBETHHIE Peaklnu OENKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKHA OE€30MacCHOCTH TMpuU OOpalieHuu C
BEUIECTBAMU U J1a0OpaTOpHBIM O0OpPYAOBAHHMEM, TMPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3alucCy YpPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBAThH BHIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUYECKA AaAHAIM3HPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOJYYaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCCOBOM
uHpopmanuu, HTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  cOOMIOAaTh  IpaBUJia  IKOJOTHYECKHU
11eJ1eco00pa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JEATEIBHOCTH B IIENAX
COXPAHEHHSI CBOETO 3JI0POBbSI M OKPYXKAIOWIEH MPUPOJHOM CpEabl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMbica mokasarens [IJIK, moscHATh Ha mpuMepax CIOCOOBI
YMEHBIICHUS] W TPEAOTBPALICHUS WX BPEAHOTO BO3JACUCTBUSA HAa OPraHU3M
YEJIOBEKA;

JUIsE OOYYarOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCHOJb30BaTh
penbedHO-TOYCUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins s 3anmMcu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHMS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPaXKaroT:

chOpMHPOBAHHOCTh  TMPEJCTABICHUN: O XUMHUYECKOM  COCTaBISIOINICH
€CTEeCTBEHHO-HAYUYHOMW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBJIICHUM
npuponabl, B (POPMUPOBAHUU MBIIUICHUS ©  KYJIbTYpPbl JIMYHOCTH, €€
(GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIs PEIICHUS IPAKTUICCKUX 33129
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MPHUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHMI, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToM, H30ToI, S-, p-, d-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJIb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPUIATEILHOCTh, CTENEHb OKHCJICHHS, XUMUYECKasl CBS3h
(KoBaJIeHTHAs, MOHHAs, METAIUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMYECKas PEIIETKa,
TUMBl  XUMUYECKUX  PEAKUUW, PaCTBOP, DJIJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMAINS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM peakiMi, XUMHUYECKOE PABHOBECHE), TECOPUM W 3aKOHBI (TEOopus
3JEKTPOJUTUYECKON Juccolmanuu, nepuoandeckuil 3akon [[. M. Mennaeneesa,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUs W MPEBpAICHUS] YHEPTUU
OpU XUMHUYECKUX PEaKIHSIX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN S3bIK XHUMHH,
MUPOBO33pPEHUYECKUE 3HAHUS, JISKAIIMe B OCHOBE INMOHUMAHHS TNMPUUYMHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€301TaCHOM HCTIOIh30BAaHUN BAXKHEHIIINX HEOPTAaHHUYECKUX
BEIIECTB B OBITY U MPAKTUUECKON J1eATETLHOCTH YETIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTePHbIE MPU3HAKUA TOHSITHI,
yCTaHABIMBATh UX B3aHMMOCBS3b, MUCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSTHUS MPU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHH HCIIONH30BATh XMUMHYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M YPAaBHEHMM XUMHYECKHX  PEaKIIHil,
cuctematuieckytro HomeHknarypy (IUPAC) u TpuBuagbHbie Ha3BaHUSI OTACIbHBIX
HEOPraHUYECKUX BeEIIECTB (yrapHblii ra3, YIJIEKUCIBIM Tra3, aMMHak, raméHas
M3BECTb, HETALIEHAs U3BECTh, MTUTHEBAs CO/A, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh M CTENECHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABa, BHUJ XUMHYECKOMN
CBsI3U (KOBAJICHTHAs, MOHHAs, METAJJIMYECKAs, BOJOPO/HAS) B COSUHECHUSIX, TUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOrO BEIIEeCTBa (aTOMHAasi, MOJICKYJSpHas,
MOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUN;

c(hopMUPOBAHHOCTH YMEHUHI YCTaHaBJIIMBATh MPUHALJIE)KHOCTD
HEOPraHUYECKUX BELIECTB IO KX COCTaBYy K OMNpPEIEIEHHOMY Kiaccy/TpyImie
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAUIBl U HEMETAJIJIbI, OKCUJIbI, OCHOBAHUSI,
KUCIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTb YMEHUM PACKpPBIBATh CMBICI MIEPUOIUUECKOTO 3akoHa /I.
N. MenpaeneeBa u JeMOHCTPUPOBATh €0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIHHYIO
Y IPOTHOCTHYECKYIO QYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ileprnoauyeckod CHCTEMBI
xumudeckux snemeHToB JI. WM. MenaeneeBa, MCIONB3ys TMOHSATHS «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHI, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHX DJIEMEHTOB U MX COCIUHEHUMI
0 repuoaaM u rpynnam llepuonnueckon cucteMbpl XUMUYECKHX 3i1eMeHTOB [1. H.
Mennemneena;

cOpMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUAYECKUE CBOWCTBA HEOPraHMYECKHX BELIECTB  PA3JIUMYHBIX  KJIACCOB,
MOJATBEPXKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHS KJIaCCU(PUIIUPOBATh XMUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM MpPHU3HAKaM (YUCIY M COCTaBy pEarupyrolldXx BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHUSI 3JIEMEHTOB, OOpaTUMOCTHU
peaKIuu, y4acTUIO KaTaau3aTopa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTABJISITH YPaBHEHHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHUS Peakluii HOHHOTO OOMEHa, YYUThIBas
YCIIOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIIA;



c(OpPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIMH, TOATBEPKIAIOIINE
KauyeCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTaHMYECKHX BEIIECTB, pACIO3HABAThH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMYECCKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKLUN MOCPEJACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
peakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHWMHUYECKHE IIPOIIECCHI,
JIeKAIUe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHs] CEPHOW KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOUMX HAYYHBIX MNPUHIUIAX U
AKOJIOTHYECKUX MPoOJIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh yYMEHUN TPOBOJIUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHSATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
MpU XUMHYECKUX PEaKIMsIX, MACcChl BEIECTBA UM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAacCe MU O00BbEMY OJHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIIOBOro 3¢ (deKTa pPeakiMd Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TOJIb30BAHUS XUMHUECKON
nocyo v 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKkXKe MpaBuia OOpalieHHUs C
BCII[ECTBAMH B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3ioKeHUEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
OTpEe/eTICHUEe CPEeAbl PAacTBOPOB BEHIECTB C TIOMOMIBIO YHHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIUH,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakIMu Ha cylbdar-, KapOOHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUSI, PEUICHUE HKCIIEPUMEHTAIbHBIX 3a/lay IO
TeMaM «Metamey U «Hemeramiby) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHUKH
0e30macHOCTH TIPH OOpAIlEeHNH C BEIIECTBAMHU U JaOOpaTOPHBIM 00OPYIOBAHHEM,
MPEACTABIATh PE3yJbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIMX peakuuid U (QopMyIHpoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yIbTATOB;

c(hOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHOpMAIMIO, TOJIy4aeMyK0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaluu, UHTepHET U Ipyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  cOOMIOAaTh  IpaBUJia  IKOJOTHYECKHU
11eJ1eco00pa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JEATEIBHOCTH B IIENAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPY’KAIOIIEH MPUPOIHON Cpe/ibl, OCO3HABATH
OMacCHOCTh BO3JICHCTBHS HA )KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cvpicn mokazarenst [IJIK, moscHATh Ha mpUMepax CHocOObl yMEHBIICHHUS H
IPEAOTBPAILLECHUS X BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYarOIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbSI: YMEHHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL  cHemlbIX U ClIa0OBUIAUIMX OOyYaroUuxcs: yMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cuctemMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
KosuvecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (U(POBbHIE)
Ne n/m Kontpoabnbie | TlpakTuuecku
NPOrpamMMBblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI e padoThbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTaHUYECKUX COCIUHEHUN 3 https://resh.edu.ru/subject/29/10/
A. M. bytneposa
Hroro no pazneny 3
Pasnen 2. YraeBoaopoabl
2.1 [Ipenenbuble yrieBOAOPOABI — aJIKAHbI 2 https://resh.edu.ru/subject/29/10/
H :
2.2 CTPCASIEHAIC YITICBOOPOAK: ATKCHEL, 6 1 https://resh.edu.ru/subject/29/10/
aJIKa/IueHBbl, aJTKUHBI
23 ApoMaTtudeckue yrieBoa0pobl 2 https://resh.edu.ru/subject/29/10/
IT
24 PHPOHIC HETOTHIKH YIJCBOAOPOAOB 3 1 htt[zs://resh.edu.ru/sub'ect/29/l0/
U UX epepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus
3.1 Cruprtel. ®eHon 3 https://resh.edu.ru/subject/29/10/
A . Kap6 .
3.2 ARICTHIARL. BapOOHOBHE KHCIOTH 7 1 https://resh.edu.ru/subject/29/10/
Crnoxubie 3¢upbl
33 VYrneBoabl 3 1 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 13




Pa3nen 4. AzoTcoaepxkaiine opraHudecKue coeIMHeHus1

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 https://resh.edu.ru/subject/29/10/
Hroro mo pazneny 3
Pa3zgea S. BbicokoMOJIERY/ISIPHBIE COeIMHEHM ST

5.1 [Inactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KVIACC

HaumeHoBaHMe pa3/iesioB U TeEM

KoaunuecTBo yacoB

JaekTpoHHbIe (U(pPOBbHIE)

Ne n/m Konrpoiabusie | IIpakTnyecku
NPorpamMMmsl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI e padoThl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aromoB. [lepuoauueckuii
3akoH u [lepuo
1.1 KOT ¥ 2 ICPHOIITICCRa CHeTeMa 3 https://resh.edu.ru/subject/29/11/
XUMUYECKUX dieMenToB /l. M.
MenneneeBa
Crpoenue BemecTBa. MHOroo6pasue .
1.2 4 https://resh.edu.ru/subject/29/11/
BEILIECTB
1.3 XUMUYECKHE PEaKIUU 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 13 https://resh.edu.ru/subject/29/11/
Pasznen 2. Heopranudeckasi xumusi
2.1 MeTanisl 1 https://resh.edu.ru/subject/29/11/
2.2 HemeTtamnsl 1 1 https://resh.edu.ru/subject/29/11/
C
2.3 BASD HEOPHAHIHECIGn B Opretmeciant 2 https://resh.edu.ru/subject/29/11/
BEILIECTB
Hroro no pazgeny 17 https://resh.edu.ru/subject/29/11/
Pa3zgen 3. XuMus u :KU3HbL
3.1 XuMHS 1 )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Hroro no paszgeny 4
OBUIEE KOJIMYECTBO YACOB I10 14 ) 3

[NPOTPAMME







IHHOYPOYHOE IINIAHUPOBAHHUE
10 KJJIACC

Ne

KoauuyecTBo uacoB

JyieKTpOHHbIE NN (pPOBbIE

Tema ypoka Kourpoasnsie | IIpakTnyecku
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI e padoThI

IIpeqmeT opraHNUEeCKON XUMHH, €€ .

1 pedl p 1 https://resh.edu.ru/subject/29/10/
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHS] OPTaHUIECKUX

2 coenquHeHuit A. M. Bytieposa, eé 1 https://resh.edu.ru/subject/29/10/
OCHOBHBIE MTOJIOKEHHUS
[IpencraBnenue o KaaccupuKarum
opranuyeckux BemectB. Homenknarypa

3 p o yp 1 https://resh.edu.ru/subject/29/10/
(cucremaTuveckasi) ¥ TpUBHAIbHBIC
Ha3BaHUs OPTaHUYECKHUX BEILIECTB
ANKaHBI: COCTaB U CTPOCHHE, .

4 . p 1 https://resh.edu.ru/subject/29/10/
TOMOJIOTUYECKUM PsiJT
MertaH u 3TaH — IpOCTEHIINe

5 p 1 https://resh.edu.ru/subject/29/10/
MPEJCTABUTENM aJIKaHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://resh.edu.ru/subject/29/10/
OTHIIEH U TIPONHUIIEH — IIPOCTEHIIINE

7 p p 1 https://resh.edu.ru/subject/29/10/
MIPEACTABUTENH AJIKCHOB
IIpaxruueckas padora Ne 1. «ITonydyenne

8 P P clony | | https://resh.edu.ru/subject/29/10/
STUJIEHA U U3yUYEHUE €r0 CBOMCTBY
Ankanuensl. bytaauen-1,3 u

9 MeTunoyTanuen-1,3. [lomyuenue 1 https://resh.edu.ru/subject/29/10/

CUHTCTHUYCCKOI'O KaydyKa U PC3UHbL




AJIKHHBI: COCTaB 1 0COOCHHOCTH CTPOEHHUS,

10 TOMOJIOTMUYECKUH Psifl. AUETHIIEH — https://resh.edu.ru/subject/29/10/
MPOCTEUIINNA NPEICTABUTED ATIKUHOB
B clie 0 YpaBHECHHIO €CKOM

11 PIHCICHIGE IO YPaBHEHHIO XUMHIACCKOR https://resh.edu.ru/subject/29/10/
peakuuu
ApeHbl: 6€H30J1 U TOJTyOJI. TOKCHYHOCTD .

12 https://resh.edu.ru/subject/29/10/
apeHoB
r

13 CHETHHCCKA CBA3D yFHCBO,HOPOIIOB, httDs://resh.edu.m/subiect/29/10/
MPUHAJISKANTUX K PA3TMIHBIM KJlaccaM
[IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC https://resh.edu.ru/subject/29/10/
ras3pl, He()Th ¥ MPOAYKTHI €€ epepadboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

15 MIPUPOJIHBIH ra3 U NOMyTHbIE HEPTIHbIE https://resh.edu.ru/subject/29/10/
ras3bl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
KountpoasHas padbota mo pasuen

16 p p pasiey https://resh.edu.ru/subject/29/10/
«YTIIEBOAOPOIBI
IIpenenasHble OMHOATOMHBIE CIIUPTHL:

17 pea a p https://resh.edu.ru/subject/29/10/
METaHOJ | 3TaHos1. BomopoaHas cBs3b
MHOroaToMHbIE CHUPTHI: ITHUJIEHTIINKOJIb U

18 P https://resh.edu.ru/subject/29/10/
TJIMIIEPUH
denoi: cTpoeHue MoJie 3UUECKHUE

19 HOJL CTpoCHH l\f AICKY b1, U3HCCKH https://resh.edu.ru/subject/29/10/
Y XHMHYECKUE CBOMCTBA, IPUMEHEHHUE
Anbne : popManbae

20 T ICTHALL (HopMATLIeru 1 https://resh.edu.ru/subject/29/10/
aneTajnbaerun. AeTon
OaHOOCHO e npeJe € KapOOHOBBIE

21 AAHOOCHOBHBIC HIPEACIILHAIC KapOOHOBH https://resh.edu.ru/subject/29/10/

KHCJIOTBI: MypaBbUHAA U YKCyCHasl




[IpakTuueckas padora Ne 2. «CpoiicTBa

22 . https://resh.edu.ru/subject/29/10/
pacTBopa YKCYCHOM KUCIIOTBI»
CreapuHOBas U OJIEMHOBAs KUCIOTHI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCJIOT
MpLta Kak COJTH BBICIIIUX KapOOHOBBIX .

24 N https://resh.edu.ru/subject/29/10/
KHCJIOT, UX MOIOIIee JEHCTBHUE
CnoxxHbIe 2(DUPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX https://resh.edu.ru/subject/29/10/
3¢upoB
Kupsr: tugponns, o CHECHHE

26 p AP » IPHMEHCHHC, https://resh.edu.ru/subject/29/10/
Ouosoruueckas poib )KUpOB
VYraeBosl: cocTaB, KiaccuuKanusi.

27 Baxueiimune npeactaBuTeNu: TIII0K03a, https://resh.edu.ru/subject/29/10/
bpykTo3a, caxaposa
Kpaxmai u 1ieiunroiro3a kak NpupoIHbIe

28 p . pHpoa https://resh.edu.ru/subject/29/10/
MOJIUMEPHI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaepxkaiiye opraHu4ecKue https://resh.edu.ru/subject/29/10/
COCIUHEHUS

30 AMUHBI: METHJIAMUH U aHUJINH https://resh.edu.ru/subject/29/10/
AMHMHOKHCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYEeCKUE COCAMHEHUS, UX https://resh.edu.ru/subject/29/10/
ouoornyeckoe 3HaueHue. Ilentuant
Bbenxu xak rpupoHbIe

32 PHPOAL https://resh.edu.ru/subject/29/10/
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS
OCHOBHBIE TTOHSTHSI XUMHH

33 https://resh.edu.ru/subject/29/10/

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI




OcHOBHBIC METOJABI CUHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM. 1 https://resh.edu.ru/subject/29/10/
[ImacTtmaccel, kKaydykd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34
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11 KVIACC

KoaunuecTBo 4acoB

Ne JeKTpPOHHBbIE HU(POBHIE
Tema ypoka Konrpoiabusie | IIpakTnyecku
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI e padoThl

XUMHUUYECKHUH JIEMEHT. ATOM. DJIEKTPOHHAS .

1 P 1 https://resh.edu.ru/subject/29/11/
KOH(UTypalus aToMOB
Ilepunonnueckuii 3akoH u Ilepuonnueckas
CUCTEMA XMMHUUYECKHX 3yieMeHToB /[I. 1. .

2 A . 1 https://resh.edu.ru/subject/29/11/
MeHnneneeBa, UX CBSI3b ¢ COBPEMEHHOM
TEOpHEN CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB U UX COEMHEHUH 110
rpyIrmaM U nepuojam. 3HauyeHue .

3 124 P 1 https://resh.edu.ru/subject/29/11/
IIEPUOINYECKOI0 3aKOHA U CUCTEMBI
xumuyeckux ieMeHToB /(.M. Menneneesa B
Pa3BUTUU HAYKU
CrpoeHue BeniecTBa. XuMuieckas CBsi3b, €€

4 BUJIbI; MEXaHU3MbI 00pa30BaHUs 1 https://resh.edu.ru/subject/29/11/
KOBAJICHTHOM CBsA3U. BopopoiHas cBs3b
BanenTHOCTB. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucienus. Bemecrtsa )

5 1 https://resh.edu.ru/subject/29/11/
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTPOECHUS
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

6 VlcTUHHBIE U KOJLIOUIHBIE PACTBOPHI. 1 https://resh.edu.ru/subject/29/11/
MaccoBas 1011 BelllecTBa B pacTBOpe

7 Knaccudukanus 1 HoMeHKIaTypa 1 https://resh.edu.ru/subject/29/11/




HEOPraHWYECKUX CoeNNMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIMYHbBIX
KJIaCCOB

Knaccugukaruss XuMHUECKUX peakuuii B
HEOPraHWYEeCKON U OpPraHu4eCKON XUMUH.
3aKOH COXpaHEHMs MaCcChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

https://resh.edu.ru/subject/29/11/

CkopocTb peakuuu. OOpaTumMble peakium.
XHUMHUUYECKOE PAaBHOBECHE

https://resh.edu.ru/subject/29/11/

10

[Tpaktrueckas padora Ne 1. « Biusaue
pa3nuuHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEeaKIHI»

https://resh.edu.ru/subject/29/11/

11

DnekrponuTryueckas auccouuanwus. [lonsrue
0 BojiopoHOM Tokasarene (pH) pactsopa.
Peakiuu nonHoro oomena. I'uaponus
OpraHUYECKUX U HEOPTAaHUYECKUX BEIICCTB

https://resh.edu.ru/subject/29/11/

12

OKHCIUTENEHO-BOCCTAHOBUTEIIbLHBIE
peakuuu. [lonsarue o6 anekTponauze
pacIuiaBoB U pacTBOPOB COJICH

https://resh.edu.ru/subject/29/11/

13

KoHnTtposnbhas pabota mo pazaery
((TeOpeTI/ILIeCKI/IC OCHOBBI XUMHUN)»

https://resh.edu.ru/subject/29/11/

14

Meraibl, ux nonoxxenue B [lepuoamueckoit
CUCTEME XUMHUUYECKUX deMeHToB JI. W.
MemnieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O0mue PU3NIECKUE CBOWCTBA
METaJIOB

https://resh.edu.ru/subject/29/11/

15

CnnaBel METaJIOB. DJIEKTPOXUMUYECKUM P

https://resh.edu.ru/subject/29/11/




HaIPsKEHUN METaJIOB

XUMHUYECKHE CBOMCTBA BaAXKHEHIIINX

16 METAIIJIOB (HATPUM, KaJIuii, KalbllUi, MarHUH, https://resh.edu.ru/subject/29/11/
ATIOMUHUN) U UX COCTUHEHUN
XUMHYCCKHE CBOMCTBA XpOMa, MEIU B UX .

17 . P a https://resh.edu.ru/subject/29/11/
COeIMHEHMI
XuMHYeCKHe CBOMCTBA IIMHKA, JKejIe3a U UX .

18 . . https://resh.edu.ru/subject/29/11/
COeIMHEHMI
[TpaxkTrueckas pabora Ne 2. "Pemenue

19 AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME https://resh.edu.ru/subject/29/11/
«MeTame»"
HemeTtannel, MX 0JIOKEHUE B
Ilepuoamueckoif cHCTEME XUMHYECCKHUX )

20 pHO https://resh.edu.ru/subject/29/11/
anemenToB /I. 1. Menpaeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB
du3ndeckue CBONCTBA HEMETAILIIOB.

21 AmioTponusi HEeMETauIoB (Ha IpuMepe https://resh.edu.ru/subject/29/11/
KHUCIIOpOJIa, cephl, (hocdopa u yriaeposaa)
XuMHYeCKHE CBOMCTBA raJIor€HOB, CEPHI U UX )

22 . p https://resh.edu.ru/subject/29/11/
COCIMHCHHMI
XuMuyeckue cBOMCTBa a30oTa, pocodpa U ux .

23 . pocodp https://resh.edu.ru/subject/29/11/
COeIMHEHMI
XuUMHUYecKre CBOICTBA yIIIepoaa, KpEeMHHS U .

24 . yriep p https://resh.edu.ru/subject/29/11/
HX COeIUHEHUI
ITpnMenenne BayKHEUIITNX HEMETAIIOB U UX .

25 P . https://resh.edu.ru/subject/29/11/
COCIMHCHHMIA

26 O0o001IeHNEe U CHCTEMATH3alHsl 3HAHUH 110 https://resh.edu.ru/subject/29/11/

TteMme «Hemeramiey. Beruncinenus mo




YPABHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACYETHI

[Tpaktuueckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEME 1 https://resh.edu.ru/subject/29/11/
"Hemeramist"»
Kontponbhas pabota no temam «MeTamibi» )

28 1 https://resh.edu.ru/subject/29/11/
u «Hemerammsny
Heoprannueckue u opraHn4eckue KUCIOTHI.

29 P P 1 https://resh.edu.ru/subject/29/11/
Heoprannueckue u opranndeckiue OCHOBaHHUS
AmMdoTepHBIC HEOpTraHUYECKHE U
opraHuyeckue coequHeHus. ['enernyeckas

30 P A 1 https://resh.edu.ru/subject/29/11/
CBSI3b HEOPTAaHUYECKUX U OPTaHUIECKUX
BELIECCTB
Poiib xuMuM B 00eCIICUESHUH SKOJIOTHYECKOM,

31 HSHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1 https://resh.edu.ru/subject/29/11/
Pa3BUTHH MEIUIMHBI
[IpencraBnenus 06 0OMIMX HAYYHBIX

32 IIPUHLUIIAX [IPOMBIIICHHOTO MTOJIyYEHUS 1 https://resh.edu.ru/subject/29/11/
Ba)XKHEUININX BEIIECCTB

33 YenoBek B MUpPE BELIECTB U MaTEPHUAJIOB 1 https:/resh.edu.ru/subject/29/11/

34 XuMUS 1 370pOBbE YETOBEKA 1 https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

* Xumus, 10 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AknnonepHoe 0011ecTBo
«3narensctBo «lIpocsemenue»
» Xumus, 11 knacc/ Pynzutuc I'.E., ®enpaman @.I'., AkuimoHepHoe 00111€CTBO

«HSI{&TCHBCTBO «HpOCBGHICHI/IG»

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA

Xumus. Ypoku B 10 kiacce : yue6. mocodue st 001eo0pa3oBar. opranusaimii /
H. H. I'apa. — 2-e u3x., nepepad. — M. : [IpocBemenune, 2015. — 112 c. —ISBN
978-5-09-030603-4.

Xumus. [IpumepHbie padoune nporpammsl. [IpenmerHas nuaus yuyeoHukos [.E.
Pynsutuca, ®. I'. ®enpamana. 10—11 kmaccel: yue6. mocobue s
oOmieoOpa3oBar. opranu3anuii : 6a30BbIi ypoBeHb /M. H. AdanacreBa. — 4-¢
u3n. — M. : Ilpoceemenue, 2021. — 48 ¢. — ISBN 978-5-09-078326-2.
Pabouas Tetpaasr no xumuu: 10 knacc: k yueonuky I'.E. Pyma3utuca,
O.I".®enpamana «Xumusa 10 knace». PI'OC (k HoBomy yueOHUKY)/A. .
Muxkutiok. — M.: U3narensctBo «OKk3amen», 2019. — 94, [2] c. (Cepus

«YuebHo-mMeroanueckuit komriek»)- ISBN 978-5-377-13315-5.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET



http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

http://chemistry.narod.ru
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