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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHH Ha YPOBHE CpeIHEro o0mero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanun B Poccuiickoit deneparuny, TpeOOBaHUNA K pe3ysibTaTaM OCBOCHUS
denepanbHOlt 00pa30BaTENbHONM MPOTPAMMBI CpPEAHEro 00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DefepaqbHOM  rOCyJapCTBEHHOM
obpazoBarenbHoM ctangapte COO, ¢ yuétom KoHnenuuu npenogaBanusi yueOHOTO
npeaMera « XuMus» B 00pa3oBaTeNnbHbIX opraHuzanuax Poccuiickoit denepanuu,
peanu3yronmx OCHOBHBIE 00pa30BaTelbHbIEC MPOrPAMMBI, 1 OCHOBHBIX MTOJIOKEHUIM
«Crpareruu pa3sutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuof 10 2025
rona» (Pacnopsixenue [IpaButensctBa P ot 29.05. 2015 Ne 996 - p.), a Takxke
yaétoM (enepaibHON paboyeil mporpaMMbl BOCITUTAHUS.

OcHOByY MOJXO0MIOB K pa3pabOTKe MPOrpaMMbl MO XMUMHH, K OMPEIEICHHUIO
oO1eit cTpareruu o0ydeHusl, BOCIIUTAHUS U Pa3BUTHUSL O0YUAIOMINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» A 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHble nonoxkenus ®I'OC COO o B3auMO0OOYCIOBICHHOCTU ILIEJIEH,
COJICp)KaHMs, PE3yJIbTaTOB OOy4YeHUs U TpeOOBaHMN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, II0JIy4aeMOoe BBIITYCKHUKAMU
00111e00pa3oBaTEILHON OpraHU3alliK, SBJISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTU. OHO CIYXUT 3aBEpIIAIONIMM ATAallOM peajid3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHCTEME€ XHUMHUYECKOro oO0pa3oBaHUsA. T I[IEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MIPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPbl
YeJI0BEKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U NpUpoOJHON cpene. Peanuzyercss xumudeckoe oOpazoBaHHe OOyHaromIMXCs Ha
YPOBHE CPEIHETO 00111eT0 00pa30BaHUs CPEICTBAMU YUYEOHOTO MpeIMeTa « XUMHUS,
coJiepKaHUE U TOCTPOEHUE KOTOPOro OMpEeNeieHbl B MPOrpaMMe MO XUMHUHU C

y4€TOM cCrneuuPUuKd HAyKH XHMHUH, €€ 3HAYeHHs B IO3HAHMM MPUPOJBI U B



MaTepuaIbHON KU3HU OOILECTBa, a TaKKe C y4ETOM OOIIMX ILIeNeil U MPHUHIIUIIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEIHEro  OOIIero
obpazoBanusi B Poccuiickoit deneparumu.

XuUMUsl KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0Co0ylo poJsib B
COBPEMEHHOM LMBUIIM3ALMHU, B CO3/laHUM HOBOM 0a3bl MaTepUaIbHOM KyJbTYpBHI.
OnHa BHOCUT CBOM BKJIaJ1 B ((OPMUPOBAHUE PAIIMOHAIBHOIO HAYYHOT'O MBILUJICHUS, B
CO3J]aHUE LIEJIOCTHOIO MPEACTABICHUS 00 OKpYXaloUleM MHpPE KaK O €JUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (OPMUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, NX CBOMCTBAMHU U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHHUS.

TecHO B3aMMOAECHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAYKaMHU, XUMUs CTaja
HEOTHEMJIEMOH 4acThI0 MUPOBOM KYJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda MU KHU3HU Kaxaoro ujaeHa oomectBa. CoBpeMeHHass XHMMHSA KaK Hayka
CO3MJAaTENIbHAsA, KaK HayKa BBICOKMX TEXHOJOTHMH HallpaBjJieHAa HAa peLIcHue
rI00aNbHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOn, MUIIEBOM, SKOJOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBMM C OOMIMMM LEISIMU W TPUHIMIAMU CPEIHEro OOIIEro
oOpazoBaHust cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI YPOBEHD
U3Yy4EHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOIMMYI0O WM IS  BBIPAaOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKIKOYEHUS B JKU3Hb COLMYMa, HPOJOJKCHUS
o0pa30BaHMsl B Pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomiuMu  npeaMera  «XHUMHsD) SBISIOTCA  0a30Bble  Kypchl —
«Oprannueckas xumus» u «OOm@as M HeEOpraHudeckass XHWMHUS», OCHOBHBIM
KOMIIOHEHTOM COZEpaHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMHUU (C BKIIOUEHHEM 3HAHUM U3 OOIIeH XMMUU) U
OpraHuyeckoy xuMuu. OOopMHUpPOBAHUE NAHHOM CHUCTEMBI 3HAHWUM IIPU HU3YYECHUHU
npeaMera o0O€ecleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOIoo0pasus

BELIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUN XHUMHH.



Crpyktypa coaepkanusi KypcoB — «Opranuueckass xumus» u «OOmwas u
HEOpraHuYeckas XUMUus» cPopMUpoBaHAa B MPOrpaMMe IO XHWMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0/Ja K U3Y4YeHHI0 Yy4eOHOro wmarepuaiga M OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpeNe’IEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHM4YeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS] OPraHUYECKUX
COCAMHEHUM, a TakXKe Ha YPOBHE CTEPEOXMMHUUYECKHUX M  IJIEKTPOHHBIX
peACTaBICHUI O CTpOeHNH BellecTB. CBeleHUs 00 U3y4aeMbIX B Kypce BEIIeCTBax
JAIOTCSl B PA3BUTUU — OT YIJIEBOJAOPOJOB JO CIOKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHMd. B Kypce  OpraHMyeckom  XUMHUH  TOJYYalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYATBLHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[long HOBBIM yTiiOM 3peHUs B TMpeaMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YPOBHE OCHOBHOTO o00ImIero o0Opa3oBaHUs
TEOpPETUYECKU MaTepuadl U (AKTOJOTMYECKHE CBEIEHHS O BeEIIeCTBaX U
XuMHUueckoi peakiuu. Tak, B yacTHOCcTH, B Kypce «OOIas U HeopraHudeckas
XUMUs» OOyYarolUMCsl TMPEIOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYEHUE
NEePUOANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJOJIOTHYECKUX TMO3UIUMI,
TIy0)Xe TIOHATh WCTOPUYECKOE W3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
00001IaroIIei 10 00BSICHAIOMIEH U MPOTHO3UPYIOIIEH.

Enunast cuctema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWCTBaxX W MPUMEHEHHUH, a4 TAKKE O XUMHYECKHX PEAKLUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX NMPOTEKaHUs JonoyHseTcs B Kypeax 10 u 11 kimaccoB anemeHTaMu
COZIEP)KAaHUS, MMEIOUMMH KYJIbTYPOJOTHUUYECKUNA W TPUKIAIHOW XapakTep. OTH
3HAHUS CMOCOOCTBYIOT MOHUMAHMIO B3aWMOCBSI3M XUMHUHU C JPYTMMH HayKaMH,
pPacKpbIBalOT €€ pOJIb B MO3HABATEIBHON M MPAKTUUECKOUN JAESATEILHOCTH YeIOBEKa,
CITIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU

" IPAKTHUUICCKUX HpI/IJ'IO)KCHI/Iﬁ XUMHH, IOMOT'al0T BBIITYCKHHUKY OPUCHTHUPOBATHCA B



OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATH MHPOPMAITIHIO U IPUMEHATD €€ JUIsl TOTIOTHEHU S 3HAHUH,
pEIIeHUS] HHTEIIEKTYaIbHBIX U 9KCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
IEJIOM COJIEp’)KaHUE Y4eOHOro mnpeamera «XUMHUS» JAAHHOTO YPOBHS H3Yy4YEHUS
OpUEHTHUPOBAHO Ha (OPMHUPOBAHKE Yy O0YUAIOIIUXCS MUPOBO33PEHUECKOW OCHOBBI
Ui ToHUMaHus (GUIOCOPCKUX HJIeH, TaKuX Kak: MaTepuagbHOe EIUHCTBO
HEOPTraHUYECKOT0 U OPraHUYECKOro Mrupa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IO3HABAEMOCTh MMPUPOJAHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U PEIICHUS TPOTHUBOPEYMH MEXKIy HOBBIMH (DaKTaMH ¥ TEOPETHUYCCKUMU
PEAMOCHUIKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU SKOJOTUUECKHUX MPoOsIeM, a
Takke Mpo0JeM COepeKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUU U MaTEpPUAJIOB.

B nmane pemieHus 3amad  BOCIUTAHUSA, Pa3BUTHS U COLUATU3AIMH
oOydJaronuxcsi TPUHATBIE MPOrpPaMMON MO XWMHUU TOJIXOJbI K OIPEICICHHUIO
COJICp)KaHUSI W TIOCTPOCHMS TpeaAMeTa MpeaycMaTpuBaloT GOpMHUpPOBaHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBUM, UMEIOIINUX 0a30BO€ 3HAUEHUE IS Pa3IUIHBIX
BUJIOB JICATEIIBHOCTH: peIIeHUs Mpo0jeM, TOMCKa, aHaliu3a M 0o0pabdOTKU
uHpopManuy, HEOOXOAUMBIX [UJIsi MPUOOPETEHUs OMNbITa MPAKTUYECKOW W
UCCIIEIOBATENIbCKON JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)XXHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpemogaBaHuWs XUMHUM KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaK M Ha YPOBHE CPEJIHETO 00IIETro 00pa3oBaHMs, IIPH ONPEIACICHUN
coliepKaTeIbHOW XapaKTepPUCTUKHU IIeJied HW3Y4YeHHUs MpeIMeTa HaIpaBiIeHUEM
NEPBOCTENICHHOW 3HAYUMOCTU TPAJAUIIMOHHO NPU3HAETCA (POPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJUYECKOM TOYKHM 3pPEHHUS TAKOW TOAXOJ K ONPEACIICHUIO LeNied HU3ydeHUSs

mpeaAMETa sABJIACTCA BIIOJIHE OIIpaBJaHHBIM.



CornacHo J1aHHOW TOYKE 3pPEHHUsS TJIaBHBIMHM LIEJIAMU HM3Y4YEHUsS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoae (10 —11 ki1.) ssBISAIOTCS:

e (opMupoBaHME CHCTEMBl XHMHUYCCKHX 3HAHUH KaK BaKHEHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW JIEKAT
KJTFOUEBbIE TTOHATHS, PYH/IaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKA
HAayKWd, YCBOGHHME M [OHMMAaHHME CYIIHOCTH  JOCTYIHBIX  000OUIEHUMN
MHPOBO33PEHUYECKOTO XapaKkTepa, O3HAKOMIICHHE C MCTOPUEH WX PA3BUTUS H
CTAHOBJICHUS;

e (opMHUpPOBaHKE U PA3BUTHE IPEACTABICHUN O HAYYHBIX METOJJaX TO3HAHUS
BCILIECTB M XUMHUYECKHX PEaKIMi, HEOOXOIUMBIX i MPUOOPETEHHUS yMEHUU
OPUEHTHPOBATHCS B MHUPE BEHIECTB U XUMUUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B
IPUPOJIE, B IPAKTUYECKON U ITOBCEHEBHOM KU3HU;

® pa3BUTHUE YMEHUH U CIIOCOOOB JCSATEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM
U 00BSCHEHHUEM XMMHYECKOI0 IKCIIEPUMEHTA, COOII0OJIEHUEM ITpaBuil 0€301MacHOro
oOpallleHHs ¢ BEIIeCTBaMH.

Hapsny ¢ atum, conepxaresibHas XapakKTEpPUCTUKA LEJIEH U 3a]1a4 U3YYCHUS
IIpeIMETa B IIPOrpaMMe MO XUMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TPHUOPUTETAMHU B CHUCTEME cpeaHero obmiero obpazoBanus. CeronHs B
Iperno/laBaHu XUMUU B OOJIbIIEH CTeTIeHH OTAAETCS MPENOUYTEHNE TPAKTUYECKON
KOMITIOHEHTE coJepkaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIIIYCKHUKAa 00I1e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE Ha0OpOM
3HaHUN, a (PYHKIHMOHAJIBHOW IPaMOTHOCTBIO, TO €CTh CHOCO0AMHU U YMEHHUSIMHU
AKTUBHOTO MMOJIYYEHHS 3HAHUM U MPUMEHEHUS UX B PEATTbHON KU3HU JJIS1 PEIICHUS
MPAKTUYECKUX 3a7a4.

B cBsa3u ¢ 3TuM npu HU3ydeHHH nOpeaMera «XUMHS» JTOMHUHHPYIOIIEE
3HAYCHUE MPUOOPETAIOT TAKHE IENIN U 33/1a4M, KaK:

aganTamys o0y4aroIMXcs K yCIOBUSIM JTMHAMUYHO Pa3BUBAIOIIETOCS MHUDPA,
dbopMUpOBaHHWE  MHTEIUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K

caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX



pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX
IPUMCHEHUEM;

dbopMHupoBaHHE y OOYYAMOIIMXCSA KIIOUYEBBIX HABBIKOB  (KIHOYEBBIX
KOMITCTCHIINH), WMCIOIIMX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3IUYHBIX BHJIOB
JEATEIBPHOCTH: PEIICHHs MPo0JIeM, MOUCKa, aHanu3a U 00paboTku MH(pOpMaIuH,
HEOOXOMMBIX JUIsI IPHOOPETCHHMS OIBITA EATESILHOCTH, KOTOpas 3aHUMAET BaKHOE
MECTO B MO3HAHMH XHMHMH, a TaKKe JUIS OIEHKH C MO3MIHH DKOJIOTHYECKOMH
0€30MacHOCTH XapaKTepa BIUSHIS BEMIECTB M XUMHUYECKUX TIPOIIECCOB Ha OPTaHU3M
YeJI0BEeKa M MIPUPOTHYIO CPENY;

pa3BHUTHE IMO3HABATEIBHBIX WHTEPECOB, WHTCILICKTYAJbHBIX W TBOPYECKHX
CIIOCOOHOCTEH 00yYaroIMXCcs: CHOCOOHOCTH CaMOCTOSATEILHO MPUOOPETATh HOBBIC
3HAHMS 110 XUMHHU B COOTBETCTBHH C KM3HEHHBIMU MOTPEOHOCTSIMH, UCITOJIH30BATh
COBpPEMEHHBIC MH(GOPMAIIMOHHBIC TEXHOJIOTHH JIJIS IOWCKA W aHalin3a Y4eOHOU U
HAyYHO-TIOMYJIIPHON HH(POPMAIIUH XHMHUYECKOTO COJICPIKAHMS;

(GhOpMHPOBAHUE M PA3BUTHE Yy O0YJAFOIIMXCS aCCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIIJIEHUS, HA0JIFO1aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOUMBI, B YACTHOCTH, INMPH IJIAHUPOBAHUU M IPOBEACHHUH XHUMHUYECKOIO
IKCIIEPUMEHTA,

BOCMIUTAHWE Yy OOydaromuxcsi yOeKIEHHOCTH B TyMaHUCTHYECKOU
HAIIPaBJICHHOCTH XMMHH, €€ Ba)XKHOM POJH B PEIICHHH IIOOANBHBIX IMPoOIeM
PaIMOHAIBHOTO MPUPOIONIOIB30BAHUS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHECHHUsS IPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OEpEeKHOIO
OTHOIICHUS K TIPUPOJEC M CBOEMY 3JI0POBBIO, a TaKke NMPHUOOPETCHHS OIbITa
WCIIOJIb30BAHUSI TOJYYCHHBIX 3HAHMW IS TPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMU SIBIICHUSIMH.

B ydebHOM maHe cpeaHero oOmiero oOpa3oBaHUsI TMPEaMET «XUMUS
0a30BOTO YPOBHS BXOJAWT B COCTaB IpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC

MpCaAMCTBD».



OO6m1ee ynCiIo 4acoB, OTBEACHHBIX JIJISI M3YYCHHS XUMUHU, HAa 0230BOM ypOBHE
cpeaHero obimero oopazoBaHus, coctaBiser 68 yacon: B 10 kimacce — 34 vaca (1 gac

B Henento), B 11 kimacce — 34 gaca (1 gac B Heenio).



COIAEPKXAHUE OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYECKON XUMUHU

[IpenMer opraHu4YecKoO XUMUU: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUS CTPOCHUS OPraHUYECKHUX
coenunennii A. M. BytnepoBa, €€ ocHOBHBIE M0J0KeHUS. CTPYKTYpHBIE (POPMYJIIbI
OpPraHMYECKHUX BeEIIECTB. [ oMomnorus, wuszoMmepus. XuUMHYECKas CBA3b B
OPraHUYECKUX COCANHEHUAX — OMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kinaccuukauu opraHMueckux BemiecTB. Homenkmnarypa
OpraHUWYECKUX COEIMHEHWHM (CHCTEMaThyecKas) M TPUBHAJIBHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIIBHBIE METOJbl W3Y4YEHHUs BELIECTB M HX NPEBPALLCHUM:
O3HAaKOMJIEHHE C 00pa3iiaMu OPraHUYECKUX BEIIECTB U MaTEpUallaMU Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OpPraHMYEeCKUX BEIIECTB, HAOIIOJEHUE M OMHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuM (IUJ1aBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesoaopoast

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHMU psa. MertaH W 3TaH —
IpOCTEHIlMe NPEJCTaBUTENN aJKaHOB: (PU3UUYECKHE W XHUMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] U TOPEHUs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE M
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUI Psil. DTUIEH U TPOIMMWIEH —
IPOCTEUIINE MPE/ICTABUTENN AQJIKEHOB: (PU3UYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TAJIOTCHUPOBAHUSA, THUAPATALMUHU, OKHUCICHUS W
MOJINMEPHU3AIINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u metunOyrtaauen-1,3: crpoeHue, BaKHEHIINE
XUMUYECKHUE CBOMCTBa (peakuus noiaumepusanuu). [lomyyeHue CHHTETHYECKOIo

Kay4dyKa U pEe3UHBI.



AJKWHBI: COCTaB U OCOOEHHOCTH CTPOCHM S, TOMOJIOTUYECKUAN Psifl. ATIETHUIICH
— TMPOCTEHIINIA TPEICTaBUTENb AalIKMHOB: COCTaB, CTpOeHUE, (u3mdyeckue W
XUMUYECKHUE CBOMCTBA (pEaklMM THAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATAIUH,
TOpEHUs), MOJyUYEeHUE U IPUMEHEHUE.

Apensbl. benzon: cocras, cTpoeHue, (puU3MUYECKUE U XUMHUYECKHE CBOMCTBA
(peakiuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. Tonyon:
cocmae, cmpoenue, ¢uzuueckue U  XuMuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noyYeHue u npumeHenue. TOKCHYHOCTb apEHOB.
['eHeTnyeckass CBA3b MEXAY YIVIEBOAOPOJAMU, MPUHALICKAIMMHU K PA3IAYHBIM
KJIaCCaM.

[IpupoiHBIE KWCTOYHMKHM YIJIEBOAOPOAOB. lIpupoaHbIi Ta3 M TONyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl mepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepadoTKu HeTH, UX TPUMEHEHUE B MPOMBIIIICHHOCTH U B ObITYy. KaMeHHbI
yTOJIb U IPOAYKTHI €0 TepepadOoTKH.

OKCNEPUMEHTAJIbHBIE METOAbl HU3YYEHHUS] BEIIECTB W HX MPEBPALCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu IJIacTMacc, KaydyKoB U pe3uHbl, KojuieKuuu «HedTe»
U «YTO0JIbY», MOJCIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJAOB U TajJOr€HONPOU3BOIAHBIX,

ITPOBCACHUC HD&KTH‘-ICCKOIZ Da60TbII IMOJIYYCHHUC 3THJICHA U U3YUYCHHC CT'O CBOMCTB.

PacuérHble 3anaumn.

Beruucnennss mo ypaBHEHWIO XUMHUYECKOW peakiuud (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMU IO U3BECTHBIM MAacce,
00BEMY, KOTMUECTBY OJHOIO U3 UCXOMHBIX BEIIECTB HIIA IIPOAYKTOB PEAKIIUH ).

Kucaopoaconep:kamme opraHndecKue coeIuHeHUs

IIpenenbHble OAHOATOMHBIE CHUPTHI. METAHOI W 3TAHOJ: CTPOCHHE,
dbu3uyeckue M XUMHUYECKHE CBOMCTBa (peakiMu C AaKTUBHBIMU METaJIaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHHE), TpUMEHEHHE. BoIopoaHbIe CBA3U MEXKAY

MOJICKYJIaMHU CIIUPTOB. I[GﬁCTBH@ MCTAaHOJIa U 3TaHOJIa Ha OpraHU3M YCJIOBCKA.



MHOroaToMHbl€  COUPTBHL. ODTWICHIJIUKOJb W T[JULEPUH: CTPOECHUE,
dusnueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO MICIOYHBIMU
MeTaJlaMH, KaueCTBEHHasi Peakiusi Ha MHOTOAaTOMHbIE crnupThl). JleiicTBUe Ha
opranus3M yesnoBeka. [[pumMeHeHne rimuepuHa U STUIICHTIIUKOJIS.

@deHoJ: CTpOeHUE MOJICKYJIbl, (U3UYEeCKue M XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue penona.

Anbaerunpl U kKemouvl. DopMalbAETU, AaUETAIBACTHA: CTPOECHUE,
dbu3nYecKkre U XMMUYECKHE CBOMCTBA (pEaklMM OKHUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIINH), MOJyYCHUE U TPUMEHEHHUE.

OmHOOCHOBHBIE TpeneiabHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpPOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oO1mue /It Kjacca KUCIOT, peakius dTepuduKaium), nmojaydyeHne u mpruMeHEHue.
CreapuHoBas ¥ OJICMHOBAsl KHUCIOTHl KaK MPEICTABUTENM BBICIINX KapOOHOBBIX
KHUCIIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, KX MOIOIIIEE JIEUCTBHE.

Cnoxuble 3(UpPBl KaK MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coxHbBIX 3(¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb KUPOB.

VYraesoasl: coctaB, Kiaccupukanus — yrieBojgoB  (MOHO-, JU- W
nonucaxapunasl). ['roko3a — npoctelinii MoHOCaxapua: 0COOCHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3UIECKUE U XUMUYECKIE CBOMCTBA (B3aMMOJICUCTBHE C TUAPOKCHIOM
menu(ll), okuciaeHrne aMMuadHBIM PacCTBOPOM OKcuia cepedpa(l), BoccTaHOBIICHHE,
OpoKEeHUE TIIOKO3bI), HAXOKIACHUE B IPUPOJIC, TPUMEHEHNE, OMOJIOTHYECKast POJIb.
®otocunTe3. pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a kak npupoasble noiumepsl. CTpoeHUE Kpaxmaia U
nenoo3spl.  du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUsl C HOJIOM).

OKCNIEPUMEHTAJIbHBIE METOAbl HM3YYEHHUS] BEIIECTB W HX MPEBPALICHUN:
NpoBeJIeHHEe, HAOJIOJICHUE U OIMCAaHHE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE

CIIMPTOB, KAYCCTBCHHBLIC PCAKIMWN OAHOATOMHBIX CIIMPTOB (OKI/ICHCHI/IG 9TaHOJIa



okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBUE TJHUILIEPUHA C
ruapokcusiom menu(ll)), anprerugoB (OKMCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpokcumom wMenu(ll), B3ammomeicTBUEe Kpaxmana C HOJOM),
IIPOBE/ICHHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérurlie 3amaun.

Bbluncnenuss mo ypaBHEHUIO XWMHUYECKOM peakuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKLIUN).

A3oTcojepKalme OpraHn4eckKue COeIMHEHHMSL.

AMUHOKHUCIIOTH Kak aM(OTepHbIe opraHndeckue coenunenus. dOusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuUMepe MIMIMHA). buomornueckoe
3HA4YE€HWE aMUHOKUCIIOT. [lenTuabl.

benku Kak NpHpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuunas,
BTOpPUYHAST M TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OEJKOB:
TUAPOIIN3, IeHATYpallsl, KAYECTBEHHbIE peaKIMu Ha OEIIKU.

OKCHepUMEHTAIbHbBIE METOJIbl M3Y4Y€HHUs BELIECTB M HX MPEBPALLEHUMN:
HaOJII0ICHUE U ONMKMCAaHUE JTEMOHCTPALIMOHHBIX OMBITOB: JeHaTypanus OeJKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEJIKOB.

BbicokoMouieKy IsIpHbIe COeIUHEHHUS

OCHOBHBIE MOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJEKYIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUM —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIHS.

OKCIIEpUMEHTAIbHbIE METOJbl M3YUYEHHUSI BEUIECTB U UX MPEBPaIICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanys MeXIIpeIMETHBIX CBSI3€U IPU U3YyUYEHUU OPTaHUYECKOM XUMUU B

10 knacce OCyIlIECTBIISETCS 4YEpe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHSTHHA, TaK W TOHSITHH, SBISIONUXCS CUCTEMHBIMHU JJIS OTACIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mure ecTeCTBeHHO-HAYYHbIC TIOHSTHS: IBJICHUE, HAYYHBIN (akT, TUI0oTe3a,
3aKOH, TEOpHs, aHAIM3, CUHTE3, Kiaccu(ukaius, nepuoaUdIHOCTh, HAOII0ICHHE,
U3MEpEHUe, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dwuszuka: Marepus, OJHEpPrHs, Macca, aTroM, DJJEKTPOH, MOJEKyJa,
SHEPreTUYECKUIl YypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MICCKUE BETUIUHBI U SIMHUIIB UX H3MEPEHHUSI.

buonorusi: knerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHu3Me,
doTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemecTBa (OCTKW, YIJIEBOIBI, KHPHI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPO/IbI, MOJIE3HBIE NCKOIIaeMbIe, TOTIURO,
pecypchl.

TexHosnorusi: mnuIIEeBble NPOAYKTHl, OCHOBBI PAIMOHAIBLHOTO MHUTAHUS,
MOIOIINE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUUYECKHE MpenapaThl, MaTCPHAIIbI U3

HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernvyeckne 0OCHOBbI XUMHH

Xumuyeckuil sineMeHT. AToMm. Sapo aroma, HM30TONBL. DJIEKTPOHHAs
000J10uKa. DHEPreTHUECKUe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiefieHus JJIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIECKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuoauueckuii 3akoH U llepuoanueckas cucremMa XUMHUYECKHX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmoanmyeckoil CUCTEMBI
xuMmudeckux siaeMeHToB JI. M. MeunpneneeBa ¢ COBpEMEHHOW TEOpUEU CTPOEHHUS

aTOMOB. 3aKOHOMepHOCTI/I W3MEHCHUS CBOMCTB XHMHYECKHUX DJJIIEMEHTOB U



o0pa3yeMbIX MMH TPOCTBIX M CJIOKHBIX BEIIECTB IO TPyNNaM W IEPUOIAM.
3HavYeHue MepUOANYECKOro 3aKOHA B Pa3BUTUHN HAYKHU.

Crpoenue BemiecTBa. XHMHUYECKass CBA3b. BHABI XUMHUYECKON CBS3M
(KoBaJIeHTHasi HEMOJISipHAasi W MOJSpHAsl, WOHHAs, MeTauimyeckas). MeXxaHU3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHMUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKkIenTopHei). BomopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucneHus. MIoHbI: KAaTHOHBI U AaHHOHBI.

BemectBa MONEKYJIAPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHMSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAINIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOWVCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTe 0 mucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPBI.
Maccosast 10J1s1 BelIecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. [‘eHeTnyeckas CBA3b HEOPraHUYECKUX BELIECTB,
MPUHAICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumuueckass peaknusa. Krnaccuukamus XUMHUYECKHX — peakiuid B
HEOPraHUYEeCKOW M OpPraHUYE€CKOW XHWMHHU. 3aKOH COXPAHEHHUS MacCChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPAILLCHUS SHEPTUU TP XUMHUYECKUX PEAKIIUSIX.

CKkopocThb peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX PakTopoB. OOpaTuMble
peakunu. Xumuyeckoe paBHoBecrue. MakTopbl, BIHSIOMIKE HA COCTOSHUE
XuMHU4eCKoro paBHoBecus. [Ipunnumn Jle [larense.

Onextponutuueckas aucconuanusi. CUIbHbBIE U ciiadble AIeKTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCIAsi, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METO/Ibl M3YYEHUs BEIIECTB M HMX IPEBPAILICHUIA:
neMoHcTpanus tabnun «llepuoguyeckas cucrema xuMmuueckux snementos 1. U.
MenneneeBay, U3ydyeHHE MOJENed KPUCTAUIMYECKUX PEIIETOK, HAONIOJEHUE U
OTHMCaHNUE JEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA

BOAOpPOJa B IIPUCYTCTBUHU KaTaJIn3aropa, OIIpCACICHHUC CPCAbl PAaCTBOPOB BCHICCTB



C TIOMOIIFIO YHUBEPCAIBHOT'O HHINKATOPA, PEAKIINA HOHHOTO 0OMEHA), IPOBEICHNE
IpaKTU4YECKON paboThl «BiusHue pa3nudHbX (AKTOPOB HA CKOPOCTh XUMUUYECKON
peaKkuum.

Pacuérurlie 3amaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKHMX pEaKIUi, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUETHI, PACYETHI C UCIIOJIL30BAHUEM MOHATHS «MACCOBAst 10JIs
BEILIECTBAY.

Heoprannuyeckasi xummust

Hemerammer.  Ilonmoxenne HemeraioB B Ilepmogmueckont  cucreme
xuMudeckux anemeHTtoB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
@u3nYecKre CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HA MpuUMepe
KHCJIOpOa, cepbl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAXXHEHIIIMX HEMETAUIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX ~ COCOUHEHUU  (OKCHIOB,
KHCJIOPOJICOJICPIKAITUX KUCIIOT, BOAOPOAHBIX COSTUHEHUN ).

[IpuMeHeHne BaXKHENIIINX HEMETAIUIOB U UX COCAUHEHUM.

Meramisl. Ilonoxenne MeramuioB B Ilepuoauueckon cucremMe XMMUYECKUX
anemenToB [[. . MenzaeneeBa. OcOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
atoMoB MetayioB. OOmnme ¢gusnyeckne cBoricTBa MeTauioB. CIUiaBhl METAJIOB.
DIIEKTPOXUMHUYECKUN PAAJT HAIPSIKEHU METaJIOB.

XUMHYECKHE CBOWMCTBA BaKHEWINIMX META/UIOB (HATpUM, Kajaui, KaJIbIUH,
MarHui, aJlOMUHUM, IIUHK, XPOM, KEJI€30, ME/b) U UX COCTUHEHUN.

OO6mume crocoObl monyyeHus: MmetayyioB. [IpuMeHneHrne meramioB B ObITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METO/Ibl M3YYEHUs BEIIECTB M HMX IPEBPAILICHUIA:
U3YUYCHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», OOpa3Il0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3aja4, HaOJIOJEHUEe W OINUCAHUE JEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOACHCTBHE THIPOKCHJIA aTIOMUHHUS C PacTBOpaMu

KHCJIOT U I].[@J'IO‘-ICfI, Ka4CCTBCHHBIC pCAKIINH HA KATUOHBI MeTaJ'IJ'IOB).



PacuértHbie 3agaun.

Pacuérel Macchl BemiecTBa WiIM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIIMU BEIECTB,
pacué€Tthl Macchl (00BEMA, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CJIM OHO
Y3 BELIECTB UMEET IIPUMECH.

XuMHSA U KU3Hb

Ponp xumuu B 00€CIEUEHUH SKOJOTHYECKOM, SJHEPreTUYECKON U MHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeTUIUHBL [lOHSITHE O HAay4YHBIX METOJax MO3HAHUS
BEIIECTB U XMMUYECKHUX PEAKIIHM.

[IpeacraBnennss 00 oOOmMX HAYYHBIX NPHHIMIAX MTPOMBIIIICHHOTO
MOJIYYCHUS BaXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEUIECTB M MATECPUAIOB: BAKHEUIINE CTPOUTEIIBHBIC
MaTepruayibl, KOHCTPYKIIMOHHBIE MATEpPUAJIbI, KpPacKd, CTEKJIO, KEpaMuKa,
MaTepUaNIbl IS AJIEKTPOHUKH, HAHOMATEPHAJIbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

XuMHSI ¥ 3I0pOBbE YEJIOBEKA: MpaBWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MMacHOr0 UCIOIB30BaHUS MTPENapaToB OLITOBOM XUMUH B
MMOBCEHEBHOM KU3HU.

MexrpeaMeTHbIE CBA3H.

Peanuzanusi MEXNpPEeIMETHBIX CBSI3eéM TNpU  HU3y4YeHUM 0O0mel wu
HEOpraHnveckom xumuu B 11 Kilacce OoCylIECTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIMMX eCTeCTBEHHO-HAYYHBIX TOHSATHW, TaK W TOHATHH, SBIISIOITUXCS
CUCTEMHBIMH U1 OTJICJIbHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHUS: HAY4YHBIM (PakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, Kiaccupukaius, TMepUOIUIHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNUE, SIBJICHUE.

du3uKa: MaTepusi, SHEPTUS, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MUOH,

H30TOII, PAaAMOAKTUBHOCTL, MOJICKYJIA, 3HCpF€TPI‘lCCKHI>i YPOBCHDL, BCIICCTBO, TCJIO,



00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PM3MUECKHE BEITUYMHBI U CAMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHu3M, SKocucTema, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3Me.

['eorpadusi: MuHepaiibl, TOPHBIE MTOPO/IbI, MOJIE3HBIE NCKOIIAeMbIE, TOTUIURO,
pecypchl.

TexHonorus: XUMHYECKasi MMPOMBIITUICHHOCTh, METAJUTYPIHSs, TTPOU3BOICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIICKOXO3UCTBEHHOE MPOU3BOJICTBO, MHUIIECBAs
POMBINIUICHHOCTh,  (papMareBTHUeCcKasi  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,

QJICKTPOHHAA IIPOMBIINIIICHHOCTb, HAHOTCXHOJIOI'MH.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMUANU HA BA30OBOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
oOyyarmuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM H  MpeAMEeTHbIM). HaydHo-mMeTonuueckoil OCHOBOM s
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPaMM CPEIHEro OOIIEero
00pa3oBaHUsl SIBISETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBEeTCTBUU C CHUCTEMHO-JIESITEIBLHOCTHBIM MOJIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro
o01ero o0pa3oBaHus BBIICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYAIOIIUMHCS POCCHUHUCKON TPaKIaHCKONW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIMuyMe MOTHBAIUU K O0YyUYCHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JIMUHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW U MCTOPUUYECKHUX TPaJULIMiA 0230BOM HAYKU XUMUMU;

FOTOBHOCTh M CIHOCOOHOCTH OOY4YarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU I€I0CTHOM
CHUCTEME XMMHUYECKOT0 00Opa30BaHUs;

HaJMYHE MPABOCO3HAHUSI YKOJIOTUIECKON KYJIBTYPBI U CIIOCOOHOCTH CTaBHUTh
€U U CTPOUTH KU3HECHHbBIE IJIaHBbI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHS MpeaMera «XUMUsD JIOCTUTAIOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JACSATEIBHOCTU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U ujeajaMd POCCHIMCKOrO TIpa)kJIaHCKOrO0 OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMKd U TpaBWIAMH  TOBEJACHUS,  CIIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOITO3HAHUs, CaMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU

0o0yyarommxcs.



JInyHOCTHBIE pe3ynbTaThl OCBOCHHS TMpeaMera «XHUMUS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OMbBITa MO3HABATEILHON M MPAKTUYECKOM J1€ATETHLHOCTH
oOydJaronuxcst Mo peam3alii MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHUCIE B
YacTH:

1) rpamaIaHCKOTO BOCIIMTAHMS .

OCO3HaHUS O0YyJAONTUMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUSI O COIMAJIbHBIX HOPMax M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM [EATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX U TO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U
apryMeHTHI IPYTUX MPU aHATN3€ PA3TUYHBIX BUJOB YUEOHOU EATETbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUA

IIECHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY UM HAy4YHOMY HaCJEIuI0
OTCYECTBECHHON XHMMHH,

YBOKEHHUSI K TPOLIECCY TBOpUECTBA B 0O0JACTH TEOPUU U MPAKTUYECKOIO
NPUMEHEHUSI XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHXKCHHUSI HAyKU €CTh PE3yJIbTaT
JUIMTEIbHBIX ~ HAONIOAEHUM, KPOIMOTIMBBIX  JIKCIEPUMEHTAIBHBIX  MOHCKOB,
MOCTOSIHHOT'O TPyAa YYEHBIX U TPAKTUKOB;

MHTEpECa W I03HABATEJIbHBIX MOTHUBOB B MOJYYEHUU M MOCIEAYIOUIEM
aHanu3e MHQPOPMALUUA O MEPEIOBBIX JTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOT0 TTOBEICHHS,

CIIOCOOHOCTH OLICHUBATh CUTYAIINH, CBS3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC

HOPMbI 1 ICHHOCTH,



TOTOBHOCTH OLICHMBAaTh CBOE MOBEIECHHME U IOCTYNKH CBOMX TOBAPHUIIEH C
NO3ULUKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHE IOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMUpPOBaAHUSA KYJbTYPHI 3I0POBbS:

IIOHMMaHUs LEHHOCTEH 310poBOro MW 0Oe3omacHoro oOpa3a JKHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOOJIIOICHUS TMPaBUJ OE30MACHOTO OOpallleHUsi C BEUIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

MOHUMAHUs LEHHOCTU IMpaBUJ HMHAUBUAYAIBHOIO U  KOJUIEKTUBHOIO
0€3011aCHOTO MOBEICHUS B CUTYaLUsIX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUs MOCIEJCTBUI M HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KypEHHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCCIIeI0BATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IOJE€3HOM, TBOPYECKOM W JPYrMX BHUAAX
NeSTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE€ B PEIICHUM MPAKTUYECKUX 3a]ay
COLIMAJIBHOM HalpaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpEeca K MPAKTHUECKOMY M3yUEHHUI0 MpOodecCHil pa3InyHOro pojaa, B TOM
YKCJIe HA OCHOBE IPUMEHEHHS NPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUS K TPYLY, JIOASAM TpyJAa U pe3yibTaTaM TPyAOBOU AEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY MHJMBUIYaJbHOW TPACKTOPUU
oOpa3oBaHusi, Oyaymied mnpodeccun W pealn3aluyd COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHUH, UHTEPECOB U
noTpedHOCTEN 00I1IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKU LEIECO00Pa3HOro OTHOLIEHHUS K NPHUPOAE, KaK HMCTOUYHHUKY

CyLIECTBOBAHUS KU3HH HA 3EMJIE;



MMOHMMAaHUS TJI00AJHOTO XapaKTepa 3KOJIOTHYECKUX TPOOJIeM, BIMSHUS
SKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE ITPUPOTHON U COLUAIIBHON CPEbI;

OCO3HAHHMS HEOOXOAUMOCTH HCIIOJIL30BAaHUS JOCTIDKEHUNM XUMHH I
pellIeHus BOMPOCOB PAlMOHATIBHOIO MPUPOJIONIOIb30BAHUS,

AKTUBHOTO HENPUSATUS JCUCTBUM, MNPUHOCAIIMX BpEJ OKpYKaroleu
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSTHBIE SKOJOTHUYECKHE
MOCTECTBUA MPEANPUHUMAEMBIX JEUCTBUM U IPEIOTBPAILATH UX;

HAJIMYMS PA3BUTOrO 3KOJIOTHYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPBHI,
OITbITA JIEATEIILHOCTH AKOJIOTHYECKOM HANPaBJICHHOCTH, YMEHMUS
PYKOBOACTBOBAaTbCSI MMM B TO3HABATEIIbHOM, KOMMYHUKATHUBHOW W COLUHUAIBHOMU
IMpakTHUKE, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHUBOCTOSTH HJCOJIOTHUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOW MPAKTUKH,

MOHMMAaHUs CHelIu(PUKM XUMHU KaK HayKd, OCO3HaHHS €€ pOoJu B
GbopMUPOBAHUM PAIMOHATILHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUM LEJIOCTHOIO
IpeCTaBICHUs] 00 OKpYXKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHuH MpobJieM COXpaHEHUSs
MIPUPOJTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTA XHMHH JUIsI COBPEMEHHOM
IUBWIN3AIWN: B €€ TYMaHUCTUYECKON HAIPABJICHHOCTH U BAYKHOM POJIA B CO3JJaHUU
HOBOM 0a3pl MaTepuallbHOW KYJbTYphl, pEUICHUH TJI00abHBIX IpoOJIeM
YCTOMUYHUBOT'O Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
IKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMUIMHBI, 00ECTICYCHUU YCIOBUU
YCHEIIHOTO TPY/1a U SKOJOTUUECKH KOM(POPTHOM KU3HU KaXKOTO YWIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh

IMOJIy4acMbIC 3HAHHWA JJIA aHaJIn3a U OOBSICHEHHS SIBJICHUI OKPYXaromero Mupa 1u



IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS JaHHBIX C LIEJIbIO MOITYYEHUsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS IS
penieHust Ipo0sieM B pealbHbIX KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON IEATeTbHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO WU
caMoOOpa30BaHHIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMA MO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B pa3inyHbIX chepax mpodeccuoHaIbHOU

ACATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHUSI y4eOHOro npeamera «XuMus» Ha
YPOBHE CpEJHET0 00111ero 00pa3oBaHMs BKIOYAIOT:

3HaUUMble IS (OPMHUPOBAHMS  MHUPOBO33PEHUS  OOYYAIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpaKarolIue
LEJIOCTHOCTh HAy4YHOM KapTHHbl MHpa M CHEUU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIECTBO, SHEPIHsl, SIBJICHUE,
IPOIECC, CUCTEMa, HAyYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeNOBaHUE, HAOIIOJEHUE, U3MEPEHNE, IKCIIEPUMEHT U JIpyTHUE);

yHUBEpCaJbHble yueOHbIe JIEHCTBUS (MTO3HABaTeNlbHbIE, KOMMYHUKAaTUBHBIC,
PETYJIATUBHBIE), obecrnieunBarome (dbopmMupoBanue (yHKLIMOHAIBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMM 00YyYaromuXcs;

CIIOCOOHOCTD o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAIbHbIC Y4eOHbIE

JEUCTBHUS B MO3HABATEIBHON U COLMAIIBHOMN MTPAKTHUKE.



MeranpeaMeTHbIE pe3yJabTaThl OTPAXArOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETrYJATHBHBIMU
JIEHCTBUSIMHA.

Osjaaaenue YHUBEPCAJIbHBIMH Y4eOHbIMU NMO3HABATEJIbHBIMU
JIEUCTBUSIMM :

1) 6a30Bble JIOrHYeCcKHUE AeHCTBHS:

CaMOCTOSITeIbHO  (hOpMyIMpOBaTh W aKTyallM3UpPOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENU JEITEIbHOCTH, 3a/aBas MNapaMeTpbl W KPUTEPUU HUX
JOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MIOCTABICHHBIMH LIETSIMH;

HCIIOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIUICHUAS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKU MOHATUHW W YCTAaHABIMBATH MX B3aWMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS JJIsI OOBSICHEHHUS OTJCIbHBIX (PAaKTOB U
SIBJICHUM

BBIOMpATh OCHOBAaHUS W KPUTEPUHU I KJIACCU(PUKAIIMU BEIIECTB U
XAMHUUYECKUX PEAKLINM;

YCTAHABIMBATh TMPUYUHHO-CICICTBEHHBIE CBSI3M MEXIY HM3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCyX AeHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
AQHAJIOTHMH), BBISBISTH 3aKOHOMEPHOCTH M IPOTHBOPEUMS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BHIBOJII U 3aKJIIOUEHUS;

MPUMEHSATH B IPOLECCE TTO3HAHUSA, UCTIOIIB3YEMbIE B XHUMHUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOCIBHBIC MIPEICTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUUYEcKas (popMyria, ypaBHEHHE XUMUUECKOW peaKIiuu
— MPU PEIICHUH Y4YEOHBIX IMO3HABATEIbHBIX U TMPAKTHYCCKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIC MOJICJILHBIE TIPEJICTABICHUS JJIs1 BBISIBIICHUS XAPAKTEPHBIX NMPU3HAKOB
M3y4YaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKUE 1eCTBHA:



BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHMS BEIIECTB U XUMHUYECKUX
peaKIuii;

bopMyIMpPOBATH LEIH U 3a]1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh TOCTABICHHbBIC
U CaMOCTOSTEIBHO C(OpMYJIMpOBaHHBIE BOIMPOCHl B KAaYECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI (DPOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBACMBIX CYKJICHU;

BJIAJICTh HABBIKAMHA CaMOCTOSTEIHLHOTO ITUTAHHUPOBAHUS W IIPOBEICHHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJOM
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ynbTar, (popmMyInpoBaTh
0000IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOICIAHHON paboTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIENOBATEIBCKOH U IMPOEKTHOM
JeSTETbHOCTH, TPOSBISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB pEUICHUs MPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/IOB
TIO3HAHUSI.

3) pabora ¢ nunpopmaumeii:

OPHUCHTHPOBATHCA B PaA3IMYHBIX MCTOYHUKAX HWHPoOpManuu (HAYIHO-
MOMyJIIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCpP)KaHUs, CIPABOYHBIC TIOCOOUS,
pecypcsl HTepHeTa), aHaNU3UpoBaTh UH(POPMALMIO PA3IUYHBIX BUAOB U (HopMm
IIPE/ICTABIICHMUSI, KPUTHYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCT;

(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHATh PA3JIMYHBIE METOMBI TIPH TIOUCKE U
otrbope wuHOpPMALIUK, HEOOXOAWMOW ISl BBIMOJHEHHUS Y4YeOHBIX 3ajaad
onpeeaEHHOro TUIIA;

npUOOpeTaTh OMBIT HCIOJIB30BAHMS WH()OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHHA U PA3INIHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpPATh  ONTHUMANbHYIO  (GOpMY  IIPEACTABICHHUS

uHdopmaruu (cxembl, rpaduKu, TUarpaMMbl, TaOJIMLBI, PUCYHKU U APYTHE);



UCIIOJIb30BAaTh HAYYHBI S3BIK B KadyecTBE CpEJICTBAa Ipu padoTe ¢
XUMUYECKON wuHpOpMaIeil: TpPUMEHATh MEXIpeaMeTHbIe (pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPElICTBA
HarJISIIHOCTH.

Osgi1ajieHHe YHUBEPCAJbHBIMU KOMMYHHUKATHUBHBIMH JeiiCTBUSIMH:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI B XOJI€ TUAIOTa W/ WU
IUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHpPOBATb CBOU  TPEATIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3CHTALMEN pe3ylbTaTOB MO3HABATEIHHOU AESITEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UITM COBMECTHO CO CBEPCTHUKAMM ITPH BBITOJIHEHUN
XUMHYECKOT0 3KCIEPHUMEHTA, MPaKTUYECKOW paboThl MO MCCIIEI0BAaHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, peajau3aliu y4eOHOTo NMpoeKTa U (GOopMyJINpPOBATH BBHIBObI
0 pe3ysbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS TO3UIUN B
X0JIe 00CYKIeHHsI 1 0OMEHa MHEHHSIMH.

OgilajieHue YHUBEPCAJIbLHBIMU PEryJasTUBHBIMH eHCTBUSIMU:

CaMOCTOSITENTFHO ITUTAHUPOBATh M OCYIIECTBISITH CBOIO TTO3HABATEIHHYIO
JeSTeNbHOCTh, Ompefenss e€ Iend W 3a7aud, KOHTPOJIUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIIaraeMblii alropuTM ACUCTBUN TpU
BBIMIOJJHEHUH YYE€OHBIX UM HCCIEAOBATEIbCKUX 3a7ad, BbIOWpaTh Hauboiee
3¢ GdeKTUBHBIA CMOCOO UX peHIeHHs C YYETOM IMOJNYYeHHUS HOBBIX 3HAHHHM O
BEIIECTBAX U XUMUYECKUX PEaKIUAX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATETLHOCTH HAa OCHOBE CaMOaHaIN3a

N CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KJIACC
[IpenMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuMUs»

OTPaKAIOT:



c(hOPMHUPOBAHHOCTh IPEACTABICHUM O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIM XUMUHU B IO3HAHUH SABJICHUN MPUPOIBI,
B (QOpPMUPOBAaHUU MBIIUICHUS W KyJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIHHOM
I'PaMOTHOCTH, HEOOXOJUMOM /I PEIICHUS] TPAKTUYECKUX 3aJlay M IKOJIOTMYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpelie;

BJIQJICHUE CUCTEMOM  XHMHYECKMX  3HAHMUM, KOTOpas  BKJIIOYACT:
OCHOBOTMIOJIATAIOIINE TOHSTUS (XMMHUYECKUWA DJIEMEHT, aToM, JJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTh, SJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAast
CBsI3b, CTpyKTypHas (dopmyna (pa3BEpHyTass M COKpali€¢HHas), MOJib, MOJSpHas
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATBHAS TPYIINA, paIuKall,
U30MEPHSI, U30MEPHL, TOMOJIOTHYECKUN PSifl, TOMOJIOTH, YTJIIEBOAOPOAbL, KUCIOPO U
a30TcoJepKallue COEIUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPHUM M 3aKOHBl (TEOpUs CTPOCHUS
opranumdeckux BemniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK XUMHU, MHUPOBO33PEHUYECKHE 3HAHUS,
Jexalniue B OCHOBE MOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKHUX
SIBJICHUN, (PAKTOJOTHUUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U
0€30MacCHOM HCMOJIb30BAHUM BAXHEUIIIMX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKOMN JeATEeTbHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHUI BBISIBIIATh XAPAKTEPHBIE MPHU3HAKU TOHSATHUM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPU
OMUCAaHUU COCTABA, CTPOCHUS U IPEBPALICHUN OPTaHUYECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUI MCHOJIb30BATh XUMHUYECKYIO CHMBOJUKY IS
COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn1  OpraHMYEeCKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEaAKIUH,
W3TOTaBJIMBATh MOJICJIM MOJIEKYJ OPTaHWYECKUX BEIIECTB IS WIUTIOCTPAIlUU HUX
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABJIMBATH MPUHAJJICKHOCTh HM3YyUYECHHBIX

OpraHMYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY



KJIacCy/Tpynne COoequHeHuN (yrJIeBOJOPOIBI, KHUCIOPOA U  a30TCOAEpIKAIINe
COCIMHEHHMS, BBICOKOMOJICKYJIIPHBIE COCIUHEHUs), JlaBaTh WM Ha3BaHUS IO
cucrematudeckord Homenkinarype (IUPAC), a Taxke NPUBOIUTH TPHUBUAJIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOMHICH, alleTUJIEH,
ATUJICHTJIUKOJb, TIUIEPUH, (PeHon, GopMaibAerull, aleTaibleru, MypaBbuHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTa, TII0K03a,
bpyKTO3a, Kpaxmal, leJUTi0JI03a, TIUI1H);

chOpPMHUPOBAHHOCTh YMEHUS ONPENETATh BHJIBI XUMHYECKOW CBS3M B
OpraHWYECKUX COCTMHEHUSX (OUHAPHBIC U KPATHEIC);

c(hOpPMHPOBAHHOCTh YMEHHUS TIPUMEHSTH IOJIOXKEHUS TEOPUH CTPOCHUS
opranumdeckux BemiectB A. M. bytiepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHM  XapaKTEepU30BaTh COCTaB, CTPOCHHE,
busznyeckue M XUMUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABUTENEH PpPa3IMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJIEH, MPOIUJICH, alleTUJICH,
Oyraauen-1,3, metunOyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIIb,
TIMIEpUH, (EHOJ, aleTalbJCTUl, MypaBbUHAsT M YKCyCHas KHCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KMCJIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHH C
UCITOJIb30BAHUEM CTPYKTYPHBIX (hOpMyT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BATh HICTOUYHUKH YTIIEBOJOPOTHOTO
CoIpbs (He(Th, MPUPOTHBIN Ta3, YTOJb), CIIOCOOBI HX MEPEPAOOTKU U MTPAKTUIECKOE
IpUMEHEHUE POAYKTOB MepepadoTKH;

chOpPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
peaKIy 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOT'O U3 UCXOIHBIX BEIIECTB
WJIH TIPOAYKTOB PEAKITHH );

c(hOpMUPOBAHHOCTh YMEHUW BJIAJIETh CHUCTEMOW 3HaHMK 00 OCHOBHBIX

MCTOZlaX HAY4YHOI'O IIO3HAHHWA, UCIIOJB3YCMbIX B XUMHUHU IIPHU U3YUYCHHUH BCUICCTB U



XUMHUYECKUX SBJICHUH (HaO0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHE),
UCIOJIb30BaTh CHCTEMHbIE XUMHYECKHE 3HAHUSA MJIi NPUHATHS pELIEeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MPaBUIIA TIOJIb30BAHUS XUMHUECKOU
MOCY/JI0OM U J1abOpaTOpHBIM O0OpPYJOBAaHUEM, a TaK)Ke IMpaBwiIa OOpalieHUus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMHU IO BBIMOJHEHHUIO JTaO0OPAaTOPHBIX
XUMHYECKHX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh W BBHIMOJHATH XUMUYECKHMA
AKCIIEPUMEHT (IIPEBpAICHNs] OPraHMUECKHUX BEIIECTB IPU HArpEBaHUM, ITOIyUCHHE
3TUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMHY OPraHMUYECKUX BEILECTB,
JeHaTypauus OeJIKOB pU HarpeBaHUU, LIBETHBIE PEAaKIIUN OCJIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKH O€30MacCHOCTH TMpU OOpalleHHd C BEUIECTBAMU U
7ab0paTOpHBIM  00OpYAOBaHUEM, MPEJACTABIATh  PE3YyJbTAaThl XUMHUYECKOTO
SKCIIEpUMEHTa B (OpME 3alucH YpaBHEHUH COOTBETCTBYIOIIMX pPEaKIUd W
(dbopMyTHUpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3HPOBATh XHWMHUYECKYIO
uH(poOpMaIMIO, TMOJIYYaEMYyK0 U3 pa3HbIX HUCTOYHHUKOB (CpelICTBa MAacCOBOM
uHpopMaluu, IHTepHET U ApyTux);

cOPMUPOBAHHOCTh ~ yMEHHMH  COONMIOJATh  MpaBWJIa  KOJOTHUECKH
1eJIeCO00Pa3HOr0 TOBEAECHUS B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXPAaHEHHUS CBOETro 3[0POBbS M OKPY’KaIOLIEH MPUPOIHON cpeibl, 0CO3HABATh
OMAaCHOCTh BO3JICUCTBHUS HAa JKUBBIE OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMasi cMbici mnokaszarens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W TPENOTBpAlllCeHUs] HMX BPEAHOTO BO3JACHCTBUS HA OpraHU3M
YeJI0BEKa;

U 00yYaIoIUXCsl C OTPAaHUYEHHBIMA BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IMO3HAHUS BEIIECTB U

XUMHUYCCKHX HBHCHHﬁ;



JUTSE  CIIETIBIX W CIa0OBUIANIUX OOYYAIONMUXCS: YMEHHE WCIOIb30BaTh

penbedHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpainsa mis 3amucu XuMHUYeCKuX

dbopmyi.

11 KJIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI Kypca «OOImas U HeopraHuydeckas
XUMUS OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KApPTUHBI MUPA, POJIM XUMUU B O3HAHUU SIBIICHUUN PUPOJIBI,
B (QOpPMUPOBAaHWUU MBIIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (YHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOIMMOM ISl peIIeHUsI TPAKTUUECKUX 3a/1a4 U IKOJIOTHUYECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U MIPUPOJIHOM Cpelie;

BJIAJICHUE CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIOIIME TMOHATUS (XUMHYSCKUIM 3JEMEHT, aTtoM, u3orom, S-, p-, O-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJIIPHBIA OOBEM,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENEHbh OKHUCJICHUS, XUMUYECKas CBS3h
(KoBaJIeHTHas, MOHHAs, METa/NINYecKasi, BOJIOPOJIHAS ), KPUCTAJUITMYECKas PelIéTKa,
TUMBl  XUMHUYECKUX  PEAKLIUM, PacTBOp, DJICKTPOJUTHI,  HEIIEKTPOIUTHI,
AIEKTPOIUTUYECKAS JUCCOIMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIMu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jaucconuanuu, nepuoandeckui 3akon [[. M. Menpneneesa,
3aKOH COXPaHEHHUsI MacChbl BEUIECTB, 3aKOH COXPAHEHUSI U MPEBPALICHUS YHEPTUU
Py XUMUYECKHUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUU S3bIK XUMHUH,
MHUPOBO33PEHYECKHE 3HAHUS, JIEKAIIUE B OCHOBE INOHUMAHHUS NPUYMHHOCTH U
CUCTEMHOCTH XMMUYECKUX SIBICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HCTOJIb30BAHUM BAKHEUIIIMX HEOPTaHUYECKUX

BELIECTB B OBITY U IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEpHbIE MPHU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS NPU
ONMCaHUH HEOPTaHUYECKUX BEUIECTB U UX MPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI MCMIOJIb30BATh XUMHUYECKYIO CHMBOJUKY IS
coctaBieHus (HOpPMYJ BEIIECTB M  yPaBHEHUH  XHUMHYECKUX  PEAKIUH,
cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBnasibHble Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHbld ra3, YIJIEKUCIbIA ra3, aMMUak, raméHas
U3BECTh, HEralEHask U3BECTh, IUTHEBAS COMA, TUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHHI ONIPENENATh BAJICHTHOCTD U CTENEHb OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUAX Pa3IM4YHOrO0 COCTaBa, BHJ XWMHYECKOU
CBA3M (KOBAJICHTHAs, NOHHAs, METANINYECKAsl, BOJAOPOJHAsA) B COCAUHEHUAX, TUII
KPUCTAJUIMYECKON PEHIETKM KOHKPETHOTO BEIeCTBa (aTOMHas, MOJIEKYJSIpHasi,
MOHHAs!, METAIJINYECKAs), XapaKTep Cpelpl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCJIMHECHU;

c(hOpMHUPOBAHHOCTh yMEHUH yCTaHaBJIUBATh NPUHAIIIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeNEHHOMY KJaccy/Tpynme
COEIMHEHMH (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJJIbI, OKCUIbI, OCHOBAHUS,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCH/IBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PaCKPbIBATh CMBICI IEPUOANYECKOr0 3aKkoHa /1.
N. MeHnneneeBa 1 1EMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLYI0, OOBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »dJieMeHTOB |—4 mepuonoB Ilepmoandeckoil cUCTEMBI
xuMudeckux snemMeHToB JI. WM. MenjeneeBa, HCIONb3ys MOHATHS «S-, P-, d-
AJIIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUS! CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COEIMHEHHMH MO MepuojaM u
rpynnam Ilepuoguueckon cucreMsl XxuMudeckux 3semeHToB 1. 1. Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE

XUMHUYECCKHEC CBOMCTBA HCOPraHU4CCKUX BCIICCTB Ppa3JIMYHbIX KJIaCCOB,



NOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKON CBSI3M MEXK]y HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATh XUMUUYECKHE PEAKINH TI0
pPa3IMYHBIM TMPU3HAKAM (YUCIY U COCTaBY pPEarupyroliux BEUIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEIEHEW OKUCIIECHUSI JIEMEHTOB, 00paTHUMOCTU
peaKkiMy, y4acTHIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHUH COCTaBJISITh YPaBHEHUS PEAKIMM pa3IUUHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUSI PEAKIIUM HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, IPU KOTOPBIX ATH PEAKIUH UAYT IO KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIHUH, MOATBEPNKIAOIINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYECKHWX BEIIECTB, paclo3HaBaTh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKUX
BEILIECTB;

chOpMHUPOBAHHOCTh YMEHHMI  pacKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOrO OajiaHca
ATUX PEAKLUM;

c(hOpMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOMN
peakIuu OT pa3inyHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOI0 PABHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKUE TMPOLECCHI,
JeXallue B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIMX HAYYHBIX MPUHIIMIAX U
AKOJOTHYECKUX MPOOIeMaxX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS C HCIOJIb30BAaHUEM
MOHSITUSL «MAcCOBas J0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHU ra30B Mpu
XUMHUUYECKUX PEaKIMSIX, MacChl BEHIECTBA WM O0OBEMA Tra30B MO H3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUU
BEILIECTB, TEIJIOBOTO 3((eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BCHICCTB, MPCBPAMICHUA U COXPAaHCHUA DHCPIHH,



c(OpMUPOBAHHOCTh YMEHHI COOIIOATH MPaBUIIa MOJIb30BAHUS XUMHUYECKOM
MOCYJIO W J1TabOpaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe TMpaBWiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIIOJHEHHUIO J1a00pPaTOPHBIX
XUMUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHUW IUJIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (Pa3IoKEeHHE MEePOKCHIa BOAOPOJA B MPUCYTCTBHHM KaTalU3aTopa,
OmpejeNieHue CpeAbl PAacTBOPOB BEIIECTB C MOMOIIbIO  YHHBEPCAIBHOTO
UHAMKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKON PEaKIINH,
peakMy MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIMU Ha cyib(aT-, KapOoHaT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHHE SKCIEPUMEHTANbHBIX 3a/a4 IO
TeMaM «Metamney U «HeMeramib»y) B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKU
0e30macHOCTH MPHU OOpAICHUH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BaHUEM,
OPEICTaBIATh pPE3yJbTaTbl XUMHUECKOIO JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX PEAKIIN U POPMYIMPOBATH BHIBOBI HA OCHOBE 3TUX
pE3yJIbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIIMIO, TONyYaeMyl0 M3 Pa3HbIX HMCTOYHHKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT U ApyTHX);

cOPMUPOBAHHOCTH ~ yMEHHHA  COONIOJATh  MpaBWJIa  IKOJOTHYECKH
1eJIeCO00Pa3HOr0 TOBEAECHUS B OBITY WU TPYAOBOH JEATENBHOCTH B IIENIAX
COXPAaHEHHS CBOETr0 3J0POBBS U OKpYXKAIOIIEH MPUPOAHON Cpeibl, OCO3HABATH
OIACHOCTh BO3/CHCTBUS Ha KUBbIE OPraHU3MbI ONPEACIEHHBIX BELIECTB, TOHUMAs
cmpicn mokazatens [IJIK, mosicHAT, Ha mnpuMepax CrocoObl YMEHBIIEHUS U
IPEeIOTBPALICHUS X BPEHOTO BO3ICHCTBUS HA OPTraHU3M UYEJIOBEKa;

IUIsl 00yYaroUMXcsi ¢ OTPaHUYEHHBIMUA BO3MOXHOCTSIMHU 37I0POBBS: YMEHHE
NPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IMO3HAHUS BEIIECTB U

XUMHUYCCKHX HBHCHHﬁ;



JUTSE  CIIETIBIX W CIa0OBUIANIUX OOYYAIONMUXCS: YMEHHE WCIOIb30BaTh

penbeHO-TOUeUHYI0 cHcTeMy oOo3HaueHui JI. bpaiins mis 3amucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HanmeHnoBaHue pa3ieiioB U TeM

Koaun4yecTBo 4yacos

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/m Kontpoibubie | IlpakTnueckue
NMPOrpamMmbl Beero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTbI
Pa3nea 1. TeopeTnyeckne 0CHOBbI OPraHN4YeCcKOi XUMHH
[IpeameT opraHU4ecKO XUMHH.
11 Teopust CTpoeHUsT OpraHUYECKUX 3 0 0 https://resh.edu.ru/subject/29/10/
coenuHeHuit A. M. bytneposa
Hroro no paznemny 3
Paspnen 2. YrieBogopoabt
II _
2.1 PEICIILHHE YITEBOROPOAT 2 0 0 https://resh.edu.ru/subject/29/10/
AJIKaHBbI
H :
2.2 CHPCACIBHBIC YTTEBOMOPObT 6 0 1 https://resh.edu.ru/subject/29/10/
aJIKEHBI, aJIKaJIUeHb], aJKUHBI
2.3 ApomaTuiecKkue yriieBO0pOIbI 2 0 0 https://resh.edu.ru/subject/29/10/
IT
2.4 PHPOBIC HCTORHIKH 3 1 0 https://resh.edu.ru/subject/29/10/
YTJIEBOJOPOJIOB U UX MepepadoTKa
Htoro no pazneny 13
Paznen 3. Kuciopoacoaepskamue oprannyeckme coeIuHeHus
3.1 Crupter. @enon 3 0 0 https://resh.edu.ru/subject/29/10/
A . Kap06 . .
3.2 JIBACTHIBL. RapDOHOBHIC KHCIOTE! 7 0 1 https://resh.edu.ru/subject/29/10/
CrnoxHble 3¢hupbl
3.3 VrneBoasl 3 1 0 https://resh.edu.ru/subject/29/10/



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

Hroro no pazneny

Pa3nea 4. Azorcoaeprkaniue opraHu4ecKue coeau

HCHHUSHA

13

4.1 AMWHBL. AMUHOKHCIIOTHI. benku 3 https://resh.edu.ru/subject/29/10/
Uroro no pazneny 3
Pa3znen 5. BoicokomoJieKkyJIsIpHbIE COeIMHEHUSI

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

Koan4yecTBo 4acoB

JJ1eKTpOHHBIE (U (pPpOBbIE)

Ne /i Kontpoabubie | IlpakTuueckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoTsI
Paznen 1. Teopernueckne 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnueckuit
I1
1.1 SAKOH ¥ LICPHOAMHACCRAT CHETEMA 3 0 0 https://resh.edu.ru/subject/29/11/
XUMHUYECKHUX 31eMeHTOoB JI. 1.
Meunneneena
.M
1.2 Crpoerne semectsa. Muoroobpasue 4 0 0 https://resh.edu.ru/subject/29/11/
BEIIIECTB
1.3 XHUMHYECKUE PEaKIIUU 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pazueny 13 https://resh.edu.ru/subject/29/11/
Pasnen 2. Heoprannuyeckas xumust
2.1 MeTanasl https://resh.edu.ru/subject/29/11/
2.2 HemeTamnsr https://resh.edu.ru/subject/29/11/
C
2.3 BASD HEOPTAHITHCCIX 1 2 0 0 https://resh.edu.ru/subject/29/11/
OpFaHI/IquKI/IX BCIICCTB
Hroro no pazaeny 17 https://resh.edu.ru/subject/29/11/
Pa3pen 3. Xumus 1 ;Ku3HL
3.1 XuMUS ¥ )KU3Hb 4 0 0 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 34 9 3

[TPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo yacos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE
pecypcsl

[IpenmeT oprannueckon
XUMUH, €€ BOZHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

https://resh.edu.ru/subject/lesson/6149/start/

Teopust ctpoenus

OpraHUYECKUX COCTUHEHUN A.

M. bytiiepoBa, €€ OCHOBHbIE
MIOJIO’KEHUS

IIpencraBnenue o
KIIacCU(UKAIINN
OpraHUYECKHX BEIIECTB.
Homenxknartypa
(cuctemaTuyeckas) u
TPUBHAJIbHbIE HA3BAHMS
OpraHNYECKHX BEIIECTB

AnKaHbI: coCcTaB H CTPOCHUC,
TOMOJIOTHYECKHI pAan

https://resh.edu.ru/subject/lesson/6151/start/

Mertan u 3TaH — npocTeimme
npeaACTaBUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBa

https://resh.edu.ru/subject/lesson/5412/start/



https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/5412/start/

OTWIIEH U IPOIHIIEH —
IIPOCTEUIINE TPEACTABUTEIN
AJIKEHOB

[TpakTrueckas paborta No 1.
«ITonyuenue >TueHa U
W3Y4YEHUE €r0 CBOMCTBY»

Ankanuensl. byraauen-1,3 u
MeTmiOyTaaueH-1,3.
[TomyyeHne CHHTETHYECKOTO
KaydyKa U PEe3UHBI

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHMS,
TOMOJIOTHYECKHH PSI.
AlleTuiIeH — NpoCTeUIIHiA
MPEeACTaBUTEh AIIKUHOB

11

Brprunciienus 1o ypaBHEHHIO
XUMHUUYECKON peaKkiuu

12

ApeHbl: 6€H30J1 ¥ TOITYOIL.
TOKCMYHOCTH apEHOB

https://resh.edu.ru/subject/lesson/4775/start/

13

I'eneTnueckas CBsA3b
YIJIEBOJAOPOOB,
MPUHAJICKAIINX K
Pa3IMYHBIM KJlaccam

14

IIpupoHbIE HCTOYHUKH
YIJIEBOJOPOJOB: IIPUPOAHBIN
ra3 v MoIyTHbIe HEPTSIHbIE
rassl, HeTh ¥ MPOAYKTHI €&
nepepadboTku

https://resh.edu.ru/subject/lesson/6148/start/



https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/6148/start/

15

[IpupoaHbBIE HCTOYHUKH
YIJIEBOJIOPOJOB: IPUPOAHBIN
ra3 ¥ MoImyTHbIe He(TIHbIE
ra3pl, HeTh U MPOIYKTHI €&
nepepadboTKu

https://resh.edu.ru/subject/lesson/6148/start/

16

KonTponbHas pabora no
paszzaeny «YTiaeBogopOabD)

17

[IpenenbHbIE OAHOATOMHBIE
CITUPTHI: METAHOJ ¥ 3TAHOJ.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/4769/start/

18

MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIUKOJIb U TIIMLEPUH

19

DeHOoI: CTPOCHUE MOJIEKYJIBI,
bu3nyeckue 1 XUMUUYECKHUE
CBOMCTBA, IPUMEHEHHE

https://resh.edu.ru/subject/lesson/5727/start/

20

Anpaeruast: GopManbaeTua U
arneranbaerua. AleTox

https://resh.edu.ru/subject/lesson/4776/start/

21

OZIHOOCHOBHBIE MPEICIIbHBIC
KapOOHOBBIEC KHCJIOTHI:
MypaBbHHA] U YKCyCHast

22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBopa
YKCYCHOM KHCJIOTBI»

23

CreapuHOBast ¥ OJICUHOBAS
KHCJIOTBI, KaK MPCACTABUTCIIN
BBICIIMX KapOOHOBBIX KHCIIOT

24

Cnoxnbie 3(pUpbI Kak
IMPON3BOAHBIC Kap60HOBI)IX



https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/4776/start/

KUCHOT. ['UaApOIHN3 CIOKHBIX
3¢pupoB

25

MEI1a KaK COJIU BBICIITHX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIleE NEeHCTBUE

26

JKupsr: runponus,
npUMeHeHHne, OnoIoruuecKas
POJIb KHUPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

VT1eBOIBI: COCTaB,
kinaccudukanys. Baxneitme
NPEJICTaBUTENHN: TIIOKO3a,
bpykTo3a, caxapos3a

https://resh.edu.ru/subject/lesson/6150/start/

28

29

Kpaxman u nemmonosa Kak
HPUPOJTHBIE TTOTUMEPHI
KonTponbHas pabora no
pazaemny
«Kucnoponconepxammue
OpPraHMYEeCKHE COCTNHEHHSDY

https://resh.edu.ru/subject/lesson/5413/start/

30

AMUHBI: METWJIAMHUH U
AHUJIUH

31

AMUHOKHCIIOTHI KaK
aMmdoTepHbIe OpraHUYECKUE
COEIMHEHUS, X
OMOJOrMYeCKOe 3HAUCHUE.
Ilenrtuabl

https://resh.edu.ru/subject/lesson/4743/start/

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS

https://resh.edu.ru/subject/lesson/4743/start/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/

33

OCHOBHI)IG IIOHATUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHU N

34

OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
coeauHeHUH. I1macTMmaccsl,
Kay4yKH, BOJIOKHA

https://resh.edu.ru/subject/lesson/6152/start/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

34



https://resh.edu.ru/subject/lesson/6152/start/

11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero
padoThI

KonTpoJbHbie

IIpakTHyeckue
padoThbI

DJ1eKTpOHHBbIE HH(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

XUMHUYECKUH dIeMeHT. ATOM.

DnexTpoHHas KOH(pUTypauus
aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/150989/

Ilepuoanueckuii 3aKOH U
[lepuonuueckas cucrteMa

XUMHYECKHUX 351eMeHToB /. U.

MenneneeBa, NX CBA3b C
COBPEMEHHOH Teopuen
CTPOEHHS aTOMOB

https://resh.edu.ru/subject/lesson/6332/start/151021/

3aKOHOMEPHOCTH U3MEHEHHUS
CBONCTB XUMHYECKHX
AJIEMEHTOB U UX COEAMHEHUI
0 rpynnam 1 nepuoaam.
3HayeHHEe NEPUOANIECKOTO
3aKOHA M CUCTEMBI
XUMUYECKUX dyiemeHToB J[. 1.
MeHeneeBa B pa3BUTUH
HayKu

CtpoeHue BemecTsa.
Xumuueckas CBsizb, €€ BUBI;
MeXaHU3MbI 00pa30BaHuUs
KOBAQJICHTHOH CBS3H.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/5911/start/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/

BanentHoCTb.
DIIEKTPOOTPUILIATEIILHOCTb.
CreneHb OKHCIEHUS.
BemecTBa MONeKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsiTHE O MHCTIEPCHBIX
cucreMax. MicTuHHbIE U
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 1014 BelleCTBa B
pacTBope

https://resh.edu.ru/subject/lesson/4939/start/

Knaccudukanus n
HOMEHKJIaTypa

HCOPTaHNYCCKUX COE€IUHEHUH.

I'enetnyeckas CBS3b
HEOPTraHMYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus xumuaecknx
peaKkurii B HEOPraHU4EeCKOU U
OpPraHUYEeCKON XUMHUU. 3aKOH
COXPAHEHHsI MACCHI BEILIECTB;
3aKOH COXPaHEHUs U
IIPEBpALIEHUS SHEPTUU IIPU
XUMHUYECKHUX PEaKIHAX

https://resh.edu.ru/subject/lesson/4938/start/

CKOpOCTh peakiuu.
OO6patuMble peakuuy.
XHUMHUYECKOE PaBHOBECUE

10

[TpakTuyeckas padora Ne 1.
«BnusHue pa3nuuHbIX



https://resh.edu.ru/subject/lesson/4939/start/
https://resh.edu.ru/subject/lesson/4938/start/

($aKkTOpOB Ha CKOPOCTH
XUMHYECKOU PEAKIIUN»

11

DICKTPOTUTHYCCKAS
nucconuanms. [Toastue o
BOJIOpoiHOM Mokazatese (PH)
pactBopa. Peakiium nOHHOTO
obOmena. ['maponus
OpPraHHYECKHUX U
HEOPraHWYeCKUX BEIECTB

https://resh.edu.ru/subject/lesson/5912/start/

12

OKuCINTEIIHHO-
BOCCTAHOBUTEJLHBIE PEAKITUH.
[TonsiTre 06 AMEeKTpOIH3E
pacIuiaBoOB U pacTBOPOB COJEH

13

KonTponbhas pabora no
pazgeny «TeopeTnueckue
OCHOBBI XUMHUN)»

14

Mertaibl, UX MOJOXKEHUE B
[Tepuoauueckoit cucreme
XUMHYeCcKHuX 3yeMeHToB /. 1.
MenneneeBa 1 0COOCHHOCTH
ctpoeHust atoMoB. O01IHe
¢buznueckue cBoiicTBa
METAJIJIOB

15

CraBBI METaJIIOB.
DIIEKTPOXUMUYECKUN DS
HaIIPSKEHUN METaJUIOB

https://resh.edu.ru/subject/lesson/3523/start/

16

XUMHYECKHUE CBOMCTBA
Ba)KHEUIIINX METAJLIOB
(Hatpuil, Kanui, KanbLUUH,

https://resh.edu.ru/subject/lesson/3493/start/151214/

https://resh.edu.ru/subject/lesson/3479/start/



https://resh.edu.ru/subject/lesson/5912/start/
https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/3493/start/151214/
https://resh.edu.ru/subject/lesson/3479/start/

MarHui, aTroMUHUIN) U UX
COeIUHEHUN

17

XUMUYECKUE CBOMCTBA XpoMma,
MEIU U UX COEIUHECHUHN

https://resh.edu.ru/subject/lesson/3493/start/151214/

https://resh.edu.ru/subject/lesson/3534/start/

18

XuMudecKkre CBOMCTBA IMHKA,
JKele3a U UX COeTUHEHUN

https://resh.edu.ru/subject/lesson/3493/start/151214/

https://resh.edu.ru/subject/lesson/3534/start/

19

[TpakTuyeckas padota Ne 2.
"Pemienue
HKCHEPUMEHTAJIbHBIX 3a7a4 110
Teme «MeTams"

20

HemeTtannel, MX HOJIOKEHUE B
Ilepuonnueckoii cucreme
XHMHYECKUX djemMeHnToB /I, U.
Meneneesa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/

21

®du3NUECKUE CBOMCTBA
HEMETAIIOB. AJUIOTPOIHS
HEMETAJJIOB (Ha IMpUMepe
KHCJIOpOJa, cepbl, hocdopa u
yriiepoja)

https://resh.edu.ru/subject/lesson/5913/start/151347/

22

XUMHYECKHE CBOUCTBA
rajoreHoB, CEPbl U UX
COeIUHEHUN

23

XUMHYeCKHe CBOMCTBA a30Ta,
docodpa u ux coeTUHEHHI

24

XUMHYECKHUE CBOMCTBA
yriiepoja, KpeMHHS U X
COEeIUHEHNN



https://resh.edu.ru/subject/lesson/3493/start/151214/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3493/start/151214/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5913/start/151347/

25

[IprumeneHne BaKHEUIINX
HEMETaJlJIOB M UX COeTUHECHUI

26

O0o01IeHHE U
cucTeMaTH3anys 3HaHuH 110
TeMe «HemeTamsn.
Brraucnenust mo ypaBHeHUSIM
XUMHUUYECKUX PEAKIUHU U
TEPMOXUMHUYECKUE PACUETHI

27

[TpaxTrueckas padota Ne 3.
«Pemenune
AKCTIEPUMEHTAJIBHBIX 3a7a4 110
teme "Hemertamibi"»

28

KoHnTtponbHas paboTa mo
TeMaM «MeTaJuIbl» U
«HemeTtaiien)

29

Heoprannueckue u
OpraHUYeCKHE KUCIOTHI.
Heopranuueckue u
OpraHMYecKHe OCHOBAaHUS

30

AmpoTepHbIe HEOPraHUYECKHE
¥ OpPraHUYECKUE COCTUNHECHHUSI.
['eneTnyeckas cBs3b
HEOPraHWYeCKUX U
OPraHMYECKHX BEIIECTB

https://resh.edu.ru/subject/lesson/4960/start/151374/

31

Ponb xumum B o0ecrieueHUH
3KOJIOTUYECKOM,
SHEPreTUYECKOMN U MUILEBOMN
0€30MacHOCTH, Pa3BUTUHU
MEIULIMHEI

https://resh.edu.ru/subject/lesson/3504/start/151485/



https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

[IpencraBienust 06 0OMMX

32 HAYHHRDE HpHIIHIIaX 1 https://resh.edu.ru/subject/lesson/3514/start/151429/
MPOMBIIIJICHHOTO IMOJIYUYCHUA
Ba)KHEUINNX BCIICCTB
|

33 CTIOBEK B MHPE BEIECTE 1 1 https://resh.edu.ru/subject/lesson/3504/start/151485/
MaTcpuraioB

34 XuMUA U 310pOBbE YETOBEKA 1 https://resh.edu.ru/subject/lesson/3504/start/151485/

OBILIEE KOJIMYECTBO YACOB 34

I10 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JJ151 YUEHUKA

» Xumus, 10 knacc/ I'abpuensu O.C., OcrpoymoB WU.I'., Cnagkos C.A.,
AxrmmmonepHoe obmectBo «M3aarenscTBo «lIpocBemenue»

e Xumus, 11 xnacc/ I'abpuensu O.C., Octpoymos WN.I'., CnankoB C.A.,

AKHI/IOHGPHOC O6HIGCTBO «HSI{&TCHBCTBO «HpOCBeH_IeHI/IC»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

["a6puensn O. C. Xumus. Meroanueckoe nocodue st 10 kiacca yue6Hoe
nocobue s obmeoopazoBarenbHbix opranuzamui / O. C. INabpuenssH, U. B.
Axcénona, U. I'. OctpoymoB. — M.: IIpocBenieHue.

[Nabpuensn O. C. Xumus. COopHUK 3anay v ynpaxkHenuil. 10 kiacc:
ydueOHoe mocobue jyis odmeoOpa3zoBarenbHbix opranuzanuit/ O. C. 'abpuensiH,
. B. Tpury6uak M.: IIpocBenienue.

[Na6puensn O. C. Xumus. Meronunyeckoe mocodue amns 11 kmacca yuebHoe
rmocobue s obmeoOpa3zoBarenbHbIXx opranm3anui / O. C. I'abpuensu, 1. B.
Axcénona, U. I'. OctpoymoB. — M.: [IpocBenienue.

[Nabpuensa O. C. Xumus. COopHUK 3amay u ynpakHenuit. 11 kiacc:
ydeOHoe nmocobue aiis 0omeoopazoBarenbubix opranmzaiuii/ O. C. ['abpuensH,

. B. Tpury6uak M.: IIpocemienue.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPChbI
CETU UHTEPHET

1. http://www.alhimik.ru IlpeacraBnensl cieaymoomue pyOpUKH: COBETHI
aOUTYpPHUEHTY, YUUTEIII0 XUMUH, CITPAaBOYHUK (OUEHBb OOJIbIIIAs TOAOOpKA TaOIHIY
U CIOPaBOYHBIX MAaTEpHaJIOB), BecElas XUMHS, HOBOCTH, OJIMMITHA]IBI,

KyHCTKamepa (Macca MHTEPECHBIX UCTOPUYECKHUX CBEJICHUN).



2. http://lwww.hij.ru/ Kypran «Xumus © OKA3HB» TOHATHO W
3aHUMAaTEJILHO PacCKa3biBaeT 000 BCEM HHTEPECHOM, YTO IPOMCXOIUT B HAYKE H
B MHPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html  DnexTponHbIli  KypHAT
«XHUMHUKU U XUMHUsD». B jKypHaie mpeacTaBieHO MHOYKECTBO OIMBITOB MO XUMHH,
COJICPXKHUTCS MHOTO 3aHMMATEJIbHOW WH(OPMAIIMK, ITO3BOJIIONICH YBIICYb
YUEHHKOB SKCIIEPUMEHTAILHON YaCThIO MPEIMETa.

4. http://c-books.narod.ru JIuteparypa 1o Xumum.

5. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIbHBIN
MOPTaJ CO CCBUIKAaMH Ha 00pa30BaTEIIbHBIC CAUTHI 110 XUMUH.

6. www.periodictable.ru COopHuk cTaTell 0 XUMHYECKHX 3JICMCHTaX,
WJLTIOCTPUPOBAHHBIN 9KCIIEPUMEHTAMH.

7. https://myschool.edu.ru/ Eauubiii  goctym kK 00pa3oBaTelbHBIM
cepBrucaM U IUGPOBBIM Y4eOHBIM MaTepuaiaM Ui YYCHHUKOB, POAMUTEICH U
YUUTEIICH.

8. https://resh.edu.ru/ TocymapctBennass oOpa3oBaTelibHas ILIaThopMa

«Poccuiickas OJICKTPOHHAS IIKOJIa».
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