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INOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XHMMHHM Ha YpPOBHE CpelHero o0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCyJapCTBEHHOM
oOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konnenuuu mnpenonaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
®denepanuy, peamu3yIOIIUX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnOJIOKeHUM «CTparernn pa3BuTus BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopspkenue I[lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY HOJIXOJ0B K pa3pabOTKe MPOrpaMMbl IO XUMHH, K ONpPEIEICHUIO
o0mieil ctparernu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHUT 3aBEpLIAIOIIMM 3TalloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOALI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YellOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEJHEro o0Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXe C Y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HayK WUIPAaeT 0coOYyI0 PoOJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3JIaHUE LEJOCTHOTO MPEJCTABICHUA 00 OKpYXaroIleM MUpe KaK O €IMHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3auMOJEHCTBYA C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMUS CTaJla
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
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co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
r100agpHBIX MPOOJEM YCTOMYMBOILO pa3BUTHSI YEJIOBEYECTBA — CBIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBercTBUM € oOmMMM LEISIMM W HNPUHLIUIAMHU CPEAHETO OOLIETO
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YYEHHUSI) OPUEHTUPOBAHO NMPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOLKEHUS
0o0pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsromuMu  1ipeiMeTra  «XHUMHS»  SBISAIOTCS  0a30Bble KYpChl —
«Oprannyeckas xumus» U «OOmas M HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWW NPU HU3YYCHUU
npeaMera 00ecnedyMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa conepxkanHusi KypcoB — «Opranuudeckass xumus» u «OOmast u
HEOpraHuyeckas XUMHus» c(opMmupoBaHa B IporpaMMme IO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3yYEHHI0O YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUHU — OT YIJIE€BOAOPOJIOB A0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHMyeckol XUMHUH TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lon HOBBIM yrioM 3peHuss B npeamere «XuMus» 0a30BOTO ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTHMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHMYecKas
XUMUSD» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111at0111el 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHHN O Ba)XKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W IPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH U
3aKOHOMEpPHOCTSX MpOTEeKaHusi jonoyiHgercs B kKypcax 10 um 11 kjaccoB
AJIIEMEHTAMH COJEP)KAHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W NPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHU C
JPYTUMU HayKaMH, PacKpbIBaIOT €€ pOJib B INO3HABATEJIbHOM W IMPAKTHYECKOU
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NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IMPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIMUBATh HUHGOPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHWUW, PENICHUS WHTEIUICKTYAJIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enom cojepkanue yueOHOro
npeaMera «XHMHS» ~ JAaHHOTO  YPOBHS  H3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI Il MOHHUMAHMS
dunocopckux umed, TaKMX Kak: MAaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpraHUYEeCKOro Mupa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUNA IMYyTEM OSKCIEPUMEHTa U
pelieHrs TMPOTHUBOPEYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
TaKkKe MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mnnaHe pemeHuss 3agady  BOCHUTAHUA, PAa3BUTHS UM COLUUAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEKIUX 0a30BO€ 3HAYCHUE A
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mpenogaBaHus XUMHUU KaK Ha ypOBHE OCHOBHOTO OOIIETo
o0Opa3zoBaHus, TaK U HA YPOBHE cpeHEro ol1iero o0pa3oBaHusi, IPU OMPEICICHUN
COJIEpPKATEeIbHOM XApPAaKTEPUCTUKHM LIeJIed W3Y4YeHHUs MpeaMeTa HampaBiIeHUEM
MEePBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HaETCa (POpMUpPOBAHUE OCHOB
XUMUYECKON HAYKH Kak 00JIACTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHo JTaHHOW TOYKE 3pPEHHS TJIaBHBIMHM LEJISAMH H3Y4YCHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 1) siBisIFOTCSA:

° dbopMUpOBAHUE CHCTEMbl XMMHUYECKMX 3HAHUW Kak BakKHEHIeH
COCTABJISIFOIIEH €CTeCTBEHHO-HAyYHOW KApTHUHBI MHpa, B OCHOBE KOTOPOH JiexkKaT
KJIFOYEeBbIE TIOHATUS, (yHIAMEHTAJIbHBIC 3aKOHBl U TEOPUU XHUMHH, OCBOCHHUE
s3bIKa HAyKH, YCBOCHHE W IIOHUMaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHUMN
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOpPUEH HUX pPa3BUTHS U
CTAHOBJICHHUS;

o dbopMHUpOBaHNEe W Pa3BUTHE TMPEJACTABICHUN O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XUMHUYECKUX PEaKIHid, HEOOXOMUMBIX I TMPHOOPETCHUS
YMEHHU OPUEHTHPOBATHCS B MHUPE BEUIECTB U XMMHUYECKHX SIBJICHHM, UMEIOIINX
MECTO B IPUPOJE, B IPAKTUUECKON ¥ NOBCEIHEBHOW KU3HU;



o pa3BUTHE YMEHUH H CHOCOOOB JIESATEIBHOCTH, CBSI3AHHBIX C
HAOJMIOZICHUEM U OOBSICHEHHMEM XUMHUYECKOTO SKCIEPUMEHTa, COOII0CHUEM
npaBui 0€30MaCHOT0 OOpaIEHUs C BEIECTBAMH.

Hapsiny ¢ aTuM, copepskarenbHasi XapaKTepUCTHKa 1IeJIe U 3a/1a4 U3y4eHUs
peaMeTa B MporpaMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpEenoJaBaHUM XUMHM B  OOJIbIIEH CTENEHH OTHAETCS  MNPEANOYTECHUE
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAACIONIETO HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO TOJIYYEHHUs 3HAHUN U MPUMEHEHUS UX B PEajibHOM >KU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a]a4.

B cBsf3u Cc 3TMM nOpu H3ydYEHUM NOpeaMeTa «XUMUs» JAOMHUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KaK:

aganTaiys o0y4JarIuXcs K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILbHOMY MPUHSATHIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHECHUEM;

dbopmupoBaHre y OOYyYarOIMXCS KIIOUYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOAMMBIX [JIsl MPUOOPETEHUsl OmbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00yUarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJOTUU JIJIsi TIOMCKA W aHalin3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupoBaHHe W pa3BUTHE Yy OOYYaKOIIUXCS aCCOIMAaTUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTENbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, ITPU TUIAHUPOBAHUU U MTPOBEACHUU
XUMHUYECKOTO IKCTIEPUMEHTA;

BOCIIUTAHUE Yy oOOydaroumxcsi YOeXKAEHHOCTH B T'YMaHHCTHYECKOU
HAIpPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
PaMOHAIIBHOTO MPUPOIONOJIb30BaHMs, OMOJHEHUS SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpeskHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHUS OIbITa
WCIIOJb30BaHUs TOJYYEHHBIX 3HAHUW ISl MPUHSTUS TPAMOTHBIX pEUICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSIMH.



B yueOHoM mmane cpeagHero oOmiero oOpa3oBaHHS TpeaMeT «XUMUS
©a30BOTr0 YpOBHS BXOAWT B COCTaB MpeIMeTHOW 00sacTi «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OOmiee 4yMcIO 4YacoB, OTBEAEHHBIX [JIsl M3YYCHUS XUMUHU, Ha 0a30BOM
ypOBHE cpemHero obmiero odpa3zoBaHus, coctaBiseT 68 wacoB: B 10 kmacce — 34
yaca (1 gac B Heenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJEPXXAHME OBYUYEHUA
10 KJTACC

OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHM4eCcKOil XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIY4YEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OPraHMYECKHX
coequHennit A. M. bytneposa, e€ ocHOBHBIE TOJI0keHUsA. CTPYKTYypHBIE (POPMYIIBI
OpraHMYecKuX BemecTB. [omojnorus, u30Mepus. XUMHUYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o knaccuukaluu opraHMueckux BemecTs. Homenkmnarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BELIECTB M MX NPEBPAILCHUM:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOECHHUE, TOMOJIOTMUECKHMU pAnx. MeTraH W 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUN PsAL. DTUIEH U IPOIUIIEH —
OpocTeillline NPEeACTaBUTENN AaJKEHOB: (PU3NYECKUEe M XMMHUYECKHE CBOWMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u MerunOyranueH-1,3: crpoeHue, BaxHeime
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHne CHHTETHYECKOIrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTHM CTPOEHHUS, TOMOJOTMYECKUU Psij.
ALeTUIeH — NOpOCTEWIIMA MPENCTABUTENb aJKUHOB: COCTaB, CTPOECHUE,
bu3nuecKue u XMMUYECKHE CBOMCTBA (peaklMy TMIPUPOBAHUS, FaJOT€HUPOBAHMS,
rUpaTaluu, TOPeHus ), MoTyYeHUue U NPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHue, (PU3MUECKUE M XUMUYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHHE. T0myon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHnexue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsS3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAMMUMUA K
pa3IMYHBIM KJIACCAM.



[IpuponHble MCTOYHUKM yIiIeBOAOpOAOB. [IpupoaHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepadoTKu HepTH, UX MPUMEHEHUE B MPOMBIILUIEHHOCTH U B ObITy. KamMeHHBIN
yToJb ¥ MPOAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJBl HM3YYEHHs BEIIECTB M HMX MPEBPAILLICHUII:
O3HAKOMJIEHWE C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MoIeIMpOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

IIpenenbHbIE OJHOATOMHBIE CHOMPTHI. METaHONI W 3TAaHON: CTPOCHHE,
¢uznyeckue U XHWMUYECKHE CBOMCTBA (PEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), NpUMEHeHue. BojoponaHeie CBs3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaroMHble  CHUPTBHL. OTHUJIEHIVIMKOAb M  T[JIULEPHH: CTPOCHHUE,
bu3nueckue M XUMHUYECKHE CBOWCTBA (B3aUMMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOAaTOMHbIE cnupThl). [lelicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa v STUIIEHTJIMKOJIS.

deHoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHUYECKHE CBOWCTRBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpneruipl U kemouvl. DOpMaNbAETHI, aueTadblerul: CTPOCHHUE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3MUECKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBa,
o0mue Uil Kjiacca KUCIOT, PEaKIusl TepU(pUKaLUK), TOJIyYeHUE U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

Cnoxuble 3(QUpBl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCHIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb )KUPOB.

VYrineBoapl: cocTaB, KiaccupuKkauus — yrieBoaoB  (MOHO-, OU- U
nosiucaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKUEe W XMMHUYECKHE CBOMCTBa (B3aUMOJEHUCTBUE C
rugpokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBOopoM okcunma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3blI), HaXOXKJIECHHWE B MPHPOJE, MPUMEHEHUE,
ononorunyeckas poiib. PotocuHre3. pyKTO3a KaK U30MEP IITHOKO3BI.




Kpaxman u nemnono3a Kak npupoHbie noaumepsl. CTpoeHue Kpaxmana u
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
MpOBE/ICHHE, HAOJIOJICHUE W OINHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcusmoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIIEPUHA C
rugpokcugom meau(ll)), anpaerunos (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3ammoneiicTBHEe Kpaxmana C HOJIOM),
IIPOBE/ICHHUE MMPAKTHUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELECTB WK IPOAYKTOB PEAKIIUH).

A3oTrcoaeprkamue oOpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHNYecKue coequHeHus. Ouznueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). buonornyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak OpUpOJHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunasi,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCNepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BELIECTB M MX MPEBPALLECHUN:
HaOJIIOICHUE U ONMHCAHUE TIEMOHCTPALIMOHHBIX ONBITOB: A€HATypalus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKkyJIsIpHBIE COeITMHEHUS]

OcCHOBHbIE MOHSATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHASI MOJIEKYJISIpHAS
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHUI:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3E€U IIPU U3YYEHUU OPTaHUYECKOM XUMUU
B 10 kiacce ocyliecTBISETCS 4Yepe3 HMCIOJIb30BaHME KAaK OOLIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SBJIICHUE, HAy4YHbIH (QakKT,
rUIoTe3a, 3aKOH, TEOpHs, aHaliu3, CHUHTE3, KilacCU(pUKAIlMs, MEepUOAUYHOCTD,
HaOJI0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOACTUPOBAHUE.

®usuka: Marepusi, DSHEpPrus, Macca, aToM, DJJEKTPOH, MOJEKYJa,
HHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUSI.



buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC TTOPOJIBI, TTOJIE3HBIC NCKOMIAeMbIe, TOIUIHBO,
PECYPCHI.

TexHOIOTHSA: THINEBBIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOTOIIIME CPEJICTBA, JICKAPCTBEHHBIC 1 KOCMETHYECKHE MperapaThl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTCTHUECKHUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XAMUYECKHM d3JeMeHT. AToM. fapo aroma, H30TONBL. OJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[Tepuoanyeckuit 3akoH u Ileproanueckas cucremMa XUMAYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cucTeMbl
xumuyeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOU TEOpUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue MepUOANYECKOro 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUAbl XHUMHUYECKOW CBS3MU
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajutmdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHbeiil). Bogopognas cBs3b. BajneHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okucieHus. MoHbl: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJNEKYJTApPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTALIUYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[TonsTe o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWIIHBIE PaCTBOPBI.
MaccoBast 1015 BelecTBa B paCTBOPE.

Knaccuduxkanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas — peakiusa. Kmaccudpukammss XMMHYECKUX — pEaKkIuil B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHMH. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUU NPU XUMUYECKUX PEAKLIUSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIu4HbIX QakTopoB. OOpaTuMbie
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.
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Onektposmtryeckas auccormarnus. CuiabHbIE W CIIa0ble AJICKTPOJIUTHI.
Cpena BOIHBIX paCTBOPOB BEILIECTB: KUCIasl, HEUTpalibHAas, ECTOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCNEPUMEHTAIbHbIE METOAbl M3YYEHHsS BEIIECTB W HUX IPEBpaIlCHUM:
neMoHcTpanus Tadiui «[lepuoguyeckas cucrema XxuMuueckux sjaeMmentos 1. U.
MeHnneneeBay, U3ydeHHE MoOJieNield KPUCTAUIMUYECKUX PEHIETOK, HaONIoJACHUEe U
OMHCaHNEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOpOJIa B MPUCYTCTBUU KaTalnu3aTopa, ONPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BiusHue pa3mudHbiXx (GakTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

PacuéTtHbie 3a1aun.

Pacuétel 1O ypaBHEHMSIM XHUMHYECKUX peEakiuid, B TOM YHCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, pacu€Thl C HCMHOJH30BAHUEM IOHATHUS «MacCcOBas
JIOJISI BEIIIECTBAY.

Heoprannyeckasi xumust

Hemeramner. Ilonoxkenne HemerawioB B llepuonnyeckon cucreme
xumuueckux saeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHHS aTOMOB.
dusnyeckue CBOWMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IIpuMepe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEPhl, a30Ta,
dochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUNH  (OKCHUJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHeHNEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne MetaiuioB B llepronnyueckoil cucremMe XHUMHYECKUAX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mme ¢uzndeckue cBoicTBa MeTaioB. CIlaBbl METAJLIOB.
DNEKTPOXUMUUECKUI Pl HAMTPSYKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIINX METAJUIOB (HATpWH, KaJlui, KajbIIUi,
MarHui, aJlOMUHMH, IIUHK, XPOM, KE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mme crocoObl momydeHus: MmetauioB. [I[puMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHHI:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCTIIEPUMEHTANIbHBIX 3aj7a4, HaOI0JIEHUEe W OIMCAaHWE JIEeMOHCTPAllMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIUU Ha KATHOHBI METAJIJIOB).

Pacuérnrlie 3agaun.

Pacuétel Macchl BelecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus U KU3Hb
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Ponp xumMun B 00€CTICUCHHH DKOJOTHYECKOM, YHEPTeTUIECKON U THUIIICBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBinenuss 00 oOOWMX HAYYHBIX NPUHIMMNAX [TPOMBIIUIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHUPE BELIECTB M MaTEPUATOB: BAXKHEUIIHNE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIHMOHHbIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

Xumus W 300pOBbE YEJIOBEKA: IIPAaBHWJIa HMCIIOIb30BaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E€30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MEXNpEeIMETHbIX CBA3€M MpU  M3yyeHUH OOmed u
HEOpPraHWYeCcKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 UCIIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SBISIOMIMXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE MOHATHUS: HAY4YHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: Marepus, IHEPTHsI, Macca, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kierka, opraHu3M, 3KocucTema, Ouochepa, wMakpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpacdusi: MuHepasbl, TOpHbIE TOPO/Ibl, IOJIE3HbIE UCKONIAeMbI€, TOILUIMBO,
pecypchl.

TexHonorus: XuMHYecKasi MPOMBILUIEHHOCTh, METAJUTYPIHsI, IPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIbCKOXO3SIMICTBEHHOE NPOU3BOJCTBO, MHIIEBas
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.
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[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHHN HA bA30OBOM YPOBHE CPE/ITHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yjbTaTaM OCBOEHUS
OOy4YarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMbBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM C CHUCTEMHO-AESITEIBHOCTHBIM TMOJIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 00pa3oBaHusl BbIJICTIEHBI CICAYIONINE COCTABISIONINE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKON TPaKJAHCKON HUIEHTUYHOCTUH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIMuyue MOTUBAIUU K O0y4YECHHUIO;

LEJICHAIPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEKACHUIN JTUMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCs PYKOBOJICTBOBAaThCS B CBOEH
JESATETbHOCTH 1EHHOCTHO-CMBICJIOBBIMA yYCTAHOBKAMHU, MPUCYIIUMH I1€IOCTHOM
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HAJIMYUE MPABOCO3HAHUS IKOJIOTUUECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTh
1[EJIN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIngyHOCTHBIE PE3yIbTaThl OCBOCHHUSI TpeAMeTa «XHUMHsS» JTOCTUTAIOTCS B
€AUHCTBE Y4YEOHOW M BOCHUTATEIbHOW JAESATENbHOCTHU B COOTBETCTBHHM C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMaMM Y TpPaBWIAMM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
oOydJarommxcs.

JIndHOCTHBIE pE3yJabTaThl OCBOCHHUS TpeaMeTa «XUMHUS» OTPaKaIoT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOU EATeITLHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHUSA .

OCO3HaHUS  OOy4YaIOIMMMHKCS  CBOMX  KOHCTHUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MTPABOIOPSIKY;

NOPENCTaBICHUS O COIMAIbHBIX HOpPMax M MpaBUaX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENBHOCTU IPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;
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CIOCOOHOCTH NOHMMaTh W NPUHUMATh MOTHBBI, HAMEPEHHMs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIM3€E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAy4YHOMY HAaCJEAHIO
OTE€YECTBEHHON XUMUU;

YBaKEHHUS K IPOLIECCy TBOPYECTBA B OOJACTH TEOPUU M IPAKTHUUYECKOTO
OPUMEHEHUsI XUMUHU, OCO3HAHMS TOrO, YTO AOCTH)KEHHS HAYKH €CTh PE3yJbTaT
JUINTETIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECa W II03HABATEIbHBIX MOTHMBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3e MHQOpMaLUU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMHUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO ITOBEACHUS;

CHOCOOHOCTH  OLEHUBAaTh CHUTYyallUd, CBSI3aHHbIE C  XUMHUYECKHUMHU
SBJICHUSIMH, Y NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSACh HA MOpPaJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U ITOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHUE IIOCIEACTBUI 3THX
IIOCTYIIKOB;

4) gpopmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 370poBOro u Oe30macHoro oOpasza >KHU3HU,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMNIO/IeHNs MpaBuil O€30MacHOr0 OOpallleHusi C BEUIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM NPAaBWJI WHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HaHUS MOCIEJCTBUI M HENPUATUS BPEAHBIX MPUBHIYEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEeI0BaTEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NeSTEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE YYacTU€ B PEIICHUU MPaKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUYEeHHIO MTPOPECCUil pa3IuyHoro poja, B TOM
YuCJie HA OCHOBE MMPUMEHEHMSI IPEAMETHBIX 3HAHUN 110 XUMUH;

YBa)KEHUS K TPYLY, JIOASIM TPYyJa U pe3ysbTaraM TPYA0BOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYaJbHOW TPAeKTOPUU
oOpa3oBanus, Oymymiedi mpodeccun W peanm3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;
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6) 3K0JIOrH4eCKOro BOCIIMTAHUSA :

AKOJIOTUYECKU 1EJIECO00pa3HOr0 OTHOIICHHS] K TPUPOJE, KaK MCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa H3KOJOTMYECKHX MpoOJeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCHOJB30BAHUS JIOCTMXKCHUM XUMHUHU IS
PELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JACUCTBUM, MPUHOCSAIIMX BpPEd OKPYKAIOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JCUCTBUM U TPEAOTBPAIIATH UX;

HaJIMYusl  Pa3BUTOTO  JKOJOTHYECKOTO  MBIIUICHHS,  JKOJOTHYECKOU
KYyJBTYpBl, OIIbITA JAECATEIBHOCTA JSKOJIOIMYECKOM HAINPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH UJACOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeU(PUKH XUMHUUM KaK HayKd, OCO3HaHUs €& poJiu B
bopMHpOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPEACTaBICHUs 00 OKpPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJOBEKA, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEXKJIEHHOCTH B 0OCOOOM 3HAUMMOCTH XHMHHM JUIsl COBPEMEHHOM
HMBWIN3ALMU: B €€ TyMaHUCTHYECKOM HANPABICHHOCTH W BAXHOM PO B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAaHUSA CYLIHOCTH METOIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
MOJTy4aeMbI€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBICHHUM OKPYKAIOIIETO MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUSA J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C UEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XWMUYECKHE 3HAHUA s
penieHust npo0eM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeCca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTHU M CHOCOOHOCTM K  HEMpEephIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTAMU;
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MHTEpeca K 0COOEHHOCTAM TpPy/Aa B Pa3lUYHbIX chepax mpoecCHOHATbHON
NEeSATETbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe Pe3yIbTaTbl OCBOEHUSI YU€OHOTO MpeaMeTa « XUMUs» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble N1 (OpMUpOBaHMS ~ MHUPOBO33PEHHUS  OOyYarOUIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpolLecc, CUCTEMA, HAYYHBIM (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIE YUeOHbIEC IEUCTBUS (MO3HABATEIbHbIE, KOMMYHHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
TPaMOTHOCTH M COI[HAIBHON KOMITETEHIIUN 00yUYaOIuXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B IMO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBinanenue YHUBEPCAJIbHbIMH y4eOHbIMH NMO3HABATEIbLHbIMHU
NefiCTBUSIMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITeNIbHO  (OpMynMpoOBaTh W aKTyalM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh UENU JESITEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCMOJIb30BaTh MPU OCBOCHUHU 3HAHWUN MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAaHWUS W KPHUTEpUHM JUIS KJIACCH(PHUKAIIMU BEHISCTB U
XAMUYECKUX PEAKIIHI;

YCTAHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIYKTUBHBIC, IETyKTUBHBIC, 10
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE O3HAHUSA, UCTIOJIb3YEMbIE B XUMHHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON
peaKkiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
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INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHUM.

2) 0a3oBbI€e MCCIIEeI0BATEIbCKHE JeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJI0OB HAyYHOTO MO3HAHHUS BEIIECTB M XMMHUYECKHX
peakuuit;

dbopMmynupoBaTh 1eIM U 33Ja4d  MCCIEIOBAHUS,  HUCIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAaYECTBE
MHCTPYMEHTA TO3HAHMUS M OCHOBBI JJisi (POPMHUPOBAHUS THIOTE3BI MO MPOBEPKE
IPaBUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIQZIETh HAaBBIKAMU CAMOCTOSTEJHOIO IUIAHUPOBAHHUS W IPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
000011IEHHS U BBIBOJIbI OTHOCUTENBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBAaTENbCKOW U MPOEKTHOM
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB [TO3HAHMSI.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHPOBAThCS B PA3IMYHBIX HMCTOYHMKAX HHQOpMaIMKU (HAy4dHO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IPU MOUCKE U
orObope wuHpOpMaMK, HEOOXOJMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBI #A3BIK B KayecTBE CpeACTBAa Ipu paboTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBa
HaIJIS,IHOCTH.

OBjajieHue YHMBEPCAJIbHBIMM KOMMYHMKATUBHBIMHM 1eCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYILIECTBY 0OCY>KJa€MOI TEMBI B XO/I€ AHAJIOTa W/UIH
JUCKYCCUHU,  BBICKa3blBaTb  uAeH, (OPMYJIUPOBAThH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a]a4H;

BBICTYNATh C IPE3EHTAlMEl pe3yJbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW paboThl MO HUCCIEIOBAHUIO CBOMCTB
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M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BBHIBOIbI
[0 pe3yiabTaTaM IMPOBEAEHHBIX HCCIEIOBAHUN IMyTEM COTJIACOBAHMS IMO3UIUN B
xo/1e 00CyX/IeHusI 1 00OMeHa MHEHUSIMH.

OgyageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYHIECTBISTH CBOIO ITO3HABATEIHLHYIO
NeSITeTbHOCTD, OMpeneisist e€ Leld W 3aJadyd, KOHTPOJIHPOBATH M MO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii  aJrOpUTM JEHCTBUH TpH
BBIMIOJTHEHUH YYE€OHBIX UM UCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haumbosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH /IEATEIIbHOCTH HAa OCHOBE CaMOaHAJIN3a
U CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI
10 KVIACC

[IpenMeTHble pe3ylnbTaThl OCBOEHUA Kypca «OpraHudeckass XuMUs
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh NPEACTABICHUM O XUMHYECKOM COCTaBJIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npupoasl, B  (QOPMUPOBAHWUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBHOM TPAaMOTHOCTH, HEOOXOIUMOM ISl pEIIeHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE CUCTEMOM  XHUMHYECKUX  3HAHUM, KOTOpas  BKJIIOYAECT:
OCHOBOTIOJIATralONINE TOHATHS (XMMUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTh, 3JIEKTPOOTPULIATETILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpall€HHas), MOJIb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIIAEpOIHbIM cKeneT, (yHKIHOHANbHAs TIpymia,
paavkan, U30Mepus, U30MEphbl, TOMOJIOTUUYECKUM PsiJl, TOMOJIOTH, YTJIEBOAOPO/IbI,
KHUCJIOPOA U a30TCOJEpXKAIIUE COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SA3bIK XUMHUU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBaxX, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCITOJIb30BAHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHUU BBIABIATH XapaKTE€pPHbIC MPU3HAKU TMOHATUM,
YCTaHAaBJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAHUU COCTaBa, CTPOCHHUS U PEBPALICHUN OPraHUYECKUX COCTMHEHU;

18



c(hOpPMHUPOBAHHOCTh YMEHHH HCIIOJIH30BATh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIli€HHOM)
bopMya OpraHMYEeCKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAJJICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIACCy/Tpynne COequHEHUN (yTJIeBOJOPOABI, KHCIOPOA M a30TCOACpPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHUS), JlaBaTh UM Ha3BaHUS II0
cuctematudeckoir Homenkiatype (IUPAC), a Taxke TPHBOAUTH TPHUBHAIBHBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPOMWICH, aleTUJICH,
ATUJICHTJIMKOJb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAasi KUCJI0Ta, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOPMHUPOBAHHOCTh YMEHUSI ONPENETATh BHJBI XHUMHYECKOW CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS TMPUMEHSTH IOJIOKEHUS TEOPUH CTPOEHUS
opranndeckux Bemects A. M. byTtiepoBa 1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapaKTEepH30BaTh  COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, ATWUJICH, MPOIMWICH, alleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, ATUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJ, alleTalIbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIIOTHI, TJIIOKO03a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh UCTOYHUKH
YTIAEBOJAOPOAHOTO ChIpbst (HEe(dTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI HX
nepepadoTKU U MIPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIUUCICHUS TIO0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTA
peakiuu 1O W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEILIECTB WJIU MPOYKTOB PEAKIIUHN);

c(hOpPMHUPOBAHHOCTh YMEHUMW BJIaJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHWMHUYECKHE 3HAHUS JUIsl MPUHATHS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
MIPUMEHEHUEM;

chOPMHUPOBAHHOCTh  yYMEHHWH  COONIOAaTh  NpaBWIA  TOJIH30BAHUS
XUMUYECKON TOCyZol U JabopaTOpHBIM OOOpYAOBaHMEM, a TaKXe MpaBHUiia
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oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKLIMSIMH IO BBITOJHEHUIO
71a00paTOPHBIX XMMUUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUI
HKCIEPUMEHT (TIPEBpAIlCHUs] OPraHUUYECKUX BEIIECTB IIPU HATPEBAHUM, MTOJIyYECHUE
TWJIEHA M M3yYEHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMHU OPraHUYECKHUX
BELIECTB, JCHATypalus OENKOB IpU HAarpeBaHUM, LBETHBIE PEAKIMU OEJIKOB) B
COOTBETCTBUM C IPaBWJIAMU TEXHUKH OE€30MaCHOCTH NpU OOpalleHuu C
BEIIECTBAMH U JIA0OpaTOPHBIM O0OpPYAOBAHHEM, TMPEACTABIATH pPE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3HPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

cOpPMUPOBAHHOCT ~ YMEHMHA  COONIOAaTh  MpaBWiIa  KOJOTHYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 3J0POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BelIecTB, NOHUMas cmbica nokazarens [1JIK, mosicHATh Ha mpumepax crocoObl
YMEHBILIEHUS M TMPEAOTBpAILlEHUs] HMX BPEIHOTO BO3JEUCTBUS Ha OpraHU3M
YeJI0BEKa;

U O0yYaIoUUXCsS C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI: YMEHHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIA CJETbIX W CIA0OBHIANIMX OOyUYaIOIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OOImias W HeopraHuyeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUH: O XHMHYECKOM COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U TIPHUPOIHOU
cpene;

BJIQJICHUE CUCTEMOM  XHMMHWYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralONIUe MOHATUSA (XUMHUYECKHI 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AIIEKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XMMUYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUNBl XUMHYECKHX  PpPEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIJICKTPOIUTHI,
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ANEKTPOJUTUYECKAST JUCCOLUUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON pEeaKiuu, XUMUYECKOE DPABHOBECHUE); TECOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPAIICHUS SHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3BIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PAKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISABIATH XapaKTEpPHBIC MPU3HAKH TTOHATHMH,
YCTaHABIIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITUSA MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MpPEBpaICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHI HMCIOJIb30BATh XUMHUYECKYIO CUMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPTaHWYECKUX BeIIeCTB (yrapHbld ra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS COJ/IA, MUPUT U JIPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUW  OMNpENEIATh BaJEHTHOCTh U  CTEINEHb
OKHCIICHHUSI XUMUYECKUX JJIEMEHTOB B COEAMHEHHUSX Pa3JIM4YHOTO COCTaBa, BUJ
XUMUYECKON CBsI3M (KOBAJIGHTHAs, WOHHAs, METAJNIMYeCcKas, BOJOPOJHAs) B
COCIMHEHUSAX, TUIl KPUCTALINYECKON PeEéTKH KOHKPETHOTO BellecTBa (aToMHasl,
MOJIEKYJISpHAsi, MOHHAs, METAJJIMYECKas), XapakTep Cpeilbl B BOJHBIX PacTBOpPAX
HEOPraHUYECKUX COCITMHEHUI;

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpeACTIEHHOMY KiaccCy/TpyIre
COCIMHEHUH (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOJINYECKOTO 3aKOHA
. W. MenneneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOoB 14 mnepuonoB Ilepuonnueckoil cucTeMbl
xuMmudeckux snaementoB J[. M. MenaeneeBa, UCMONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITD
3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB XMMUUYECKHUX JIEMEHTOB U UX COCIMHEHUM
10 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

c(hOpPMHUPOBAHHOCTh yYMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3jIUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOU CBS3U MEXIAY HEOPTraHMYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMUYECKUE PEAKIIUH TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pEarvpyrollnX BEIIECTB, TEIJIOBOMY
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3¢ deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 00paTHMOCTH
peakuuy, y9acTHIO KaTajln3aTopa);

c(OPMUPOBAHHOCTh YMEHHMM COCTaBIIATh YpPaBHEHUS peakUUil pa3IndHbIX
THUIIOB, TIOJIHBIE U COKpPAILEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIIOBUS, IPU KOTOPBIX 3TU PEAaKLMU UAYT A0 KOHIA;

C()OPMUPOBAHHOCTb YMEHHUI MPOBOJUTH PEAKLUMH, IOATBEPKIAIOLINE
KaueCTBEHHBI COCTAaB pPa3jIMYHbIX HEOPIaHWYECKUX BEIECTB, pPaclO3HABaTh
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;

cOpPMUPOBAHHOCTh yYMEHHMM PpPAaCKpbhIBaTh CYIIHOCTb OKHCIIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c()OPMUPOBAHHOCTh ~ YMEHUWA  OOBSACHATH  3aBHUCHUMOCTb  CKOPOCTHU
XMMHUYECKON peakuuu OT pa3nyHbIX (AKTOPOB; XapakTep CMELICHUS
XMMHUYECKOTO PAaBHOBECHUSl B 3aBUCHMOCTH OT BHEIIHETrO BO3ACUCTBUSA (IPUHLIUI
Jle laTenne);

c(OPMUPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XUMHUYECKUE IPOLECCHI,
JeKalle B OCHOBE IPOMBIIIJIEHHOTO NOJYYEHHUsS] CEPHOW KHUCIIOTBI, aMMHakKa, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAay4HbIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XMMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

cOPMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  NpaBWia  TOJb30BaHMS
XUMHUYECKOM ToCynod M JabopaTOpHbIM O0OpYJOBaHHEM, a TaKXkKe IpaBuiia
oOpallleH!s] ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLUMSIMH IO BBIMOJIHEHHIO
71a00paTOPHBIX XMMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJHITh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEHUE IMEPOKCHUAA BOAOPOJAAa B NPHUCYTCTBHM KaTalau3arTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPa, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a1a4 10
TeMaMm «Metaiey U «HeMeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30MacHOCTH IpU OOpallleHuH C BELIECTBAMH U J1aDOpAaTOPHBIM 000pPYI0BaHUEM,
IOPEJICTaBISITh pPE3yJabTaTbl XUMHYECKOI'O 3KCIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEaKiuil U (OpMyIUpOBATh BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;
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c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYCCKH aHAJIU3UPOBATH XUMHYECKYIO
uHpopMaIMio, MOJyd4aeMyr W3 pPa3HbIX MCTOYHHUKOB (CpEICTBAa MacCOBOMU
KOMMYHUKaIu, HTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  coOJtoAaTh  IpaBWJia  AKOJOTHMYECKHU
1e71eco00pa3HoOro TOBEJICHUS B OBITY W TPYIOBOM JACATEILHOCTH B IEIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OIPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mnpuMepax cHnocoObl yMEHBLIEHUS U
MPEIOTBPALIECHUS X BPEHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

TUTsT 00YYaIONIUXCS ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMHU 3I0POBBSI: YMCHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CJENBbIX U CIHA0OBUIAIIMX OOYYAIOIIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucn XMMUYECKHX

dbopmy.
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10 KITACC

HaumeHoBaHue pa3jiesioB u

TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne /it Kourposbnbie IIpakTHyeckue
TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[IpenMer opraHnyecKoil XUMHUHU.
11 Teopus cTpoeHus 3 bubnuoreka [{OK https://m.edsoo.ru
' OpPraHUYECKUX COCIMHEHUN A. bubnuotexa POIII https://resh.edu.ru
M. bytieposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
51 [IpenenbHble yrieBOAOPOIBI — 2 bu6mmoreka LIOK https://m.edsoo.ru
' aJKaHbl bubnuorexa POIII https://resh.edu.ru
59 HenpenenbHble yrieBogopobl: 6 1 bubnuoreka [{OK https://m.edsoo.ru
' aJIKCHBI, aJIKaJINEeHBI, aJIKUHEI bubnnorexa POIII https:/resh.edu.ru
53 ADOMATHIECKHE VICBOLODOML] 5 bubmuoreka [{OK https://m.edsoo.ru
' P YHICBOAOPOA BbuGnorexa POIII https://resh.edu.ru
IT
24 1?1 IZEZHI;HS P:;TIZTXHKH 3 1 bubmuoreka [{OK https://m.edsoo.ru
' YHICBOAOPOA bubmmorexa POIII https://resh.edu.ru
nepepabdoTka
Hroro 1o pasneny 13

Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust

3.1

Crnuptsl. Genon

3

bu6mmoreka IIOK https://m.edsoo.ru
bubmuorexa POII https://resh.edu.ru
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Anpaerunsl. KapooHoBbIE

Ypoku

(AKmacc):https://www.yaklass.ru/p/himija/9-

klass/organicheskie-veshchestva-

32 KUCIOTHI. CIIOKHBIE SPUPBI ! 102302/karbonovye-kisloty-122869
bu6mmoreka LIOK https://m.edsoo.ru
bubnuorexa POIII https://resh.edu.ru

33 Vrresoss 3 bu6mmoreka LIOK https://m.edsoo.ru
bubnuorexa POIII https://resh.edu.ru

Hroro mo pazueny 13

Pa3znen 4. A3oTcoaeprkanue OpraHun4yeckKu

€ coeIMHeHNs

bu6mmoreka LIOK https://m.edsoo.ru

4.1 A A .b 3
MUHEL ANMHHOKHETOTEL SE Bu6morexa POIII https://resh.edu.ru
Htoro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS
51 ITnactmaccel. Kayayku. 2 bu6nuoreka LIOK https://m.edsoo.ru
' BonokHa bubnuorexa POIII https://resh.edu.ru
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
. bu6mmoreka [IOK
Ctpoenue atomoB. [lepuoanueckuii 3aKoH
https://m.edsoo.ru
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 3
UM bubanorexa POIII
anemenToB /1. 1. Meneneena https://resh.edu.ru
bu6mmoreka [IOK
19 Ctpoenue BemniecTBa. MHOrooopasue 4 https://m.edsoo.ru
' BEIIIECTB bubmuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
1.3 X 6 1 1
MMHUYECKHE pPEeaKINU Eubmorexa POIII
https://resh.edu.ru
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
bu6nmoreka [JOK
https://m.edsoo.ru
2.1 M 6 1
CTalLIbt Bbubmmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
2.2 Hemeramnsl 9 1 1 https://m.edsoo.ru
Bbubmmorexa POIII
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru

bubmuorexa [JOK
53 CBs13b HEOPraHUYECKUX U OPTAHUUYECKUX 5 https://m.edso0o.ru
' BEIIECTB Bbubnuorexa POIII
https://resh.edu.ru
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL
bu6mmoreka [IOK
https://m.edsoo.ru
3.1 X 4
VML HKHSHE bubanorexa POIII
https://resh.edu.ru
Hroro no pazneny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34
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https://resh.edu.ru/

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne Jara
KonTpounb DJIeKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTebLHbIE
n/ Tema ypoka IIpakTuyeckue usy4uce
- Bcero z::;) - paGoThi st pecypcenl
IIpenmer
OPraHUYeCKOu
XUMHUH, €€ 1 Ypoxk (POII):https://resh.edu.ru/subject/lesson/6149/
BO3HHUKHOBCHUC,
Pa3BUTHC 1 3HAYCHUC
Buneoypoxk: http://school-collection.edu.ru/ Ypok
Teopis crpoets (Axmacce): https://W\_/vw.yak!ass._ru/_p/himiia/lO-
OpraHHHECKIX klass/osnovy-o.rqgn|chesk0|-kh|m||- o
coemumentii A. M. 6490554/sgst0|an!e-eIekt.rlonov-v-atome-s-p-orb|tal|-
Byteposa, cé 1 eIektronnala-konflquratC||a.- -.6.3447220
OCHOBHEIC ’ https:/./WWW.\./aklz.zlss...ru/p/h|m||a/10-klass/osn0vv-
OMOKCHIS organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217
IIpencrasnenue o
N
- 1 https:/_/WWW.\_/aklgss_._ru/p/h|m||a/10-l$I§ss/o_s_novv-
Homerknarypa orqan!cheskpl-khlml|-6490554/kla35|f|kat0||a-
(cHCTeMaTHECKas) H organicheskikh-veshchestv-6447504
TpHBHaJIBHLIe
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https://resh.edu.ru/subject/lesson/6149/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504

Ha3BaHUA

OpraHUYECKUX
BEIICCTB
AJIKaHBI: COCTaB U
4 CTpOEHUE oK .
’ . (POI):https://resh.edu.ru/subject/lesson/6151/
TOMOJIOTHYECKHUI PSJT
Mertan u 3TaH —
5 IIpOCTENIINE Ypok
pEeCTaBUTEITN (PBI):https://resh.edu.ru/subject/lesson/6151/
AJIKaHOB
5 AJIKEHBI: COCTaB U Ypok
CTpOCHUE, CBOMCTBA (POIII):https://resh.edu.ru/subject/lesson/5412/
OTUJIEH U IPOIUJICH
7 — IpocTeume Ypok
IpeCTaBUTEIN (POIII):https://resh.edu.ru/subject/lesson/5412/
AIKEHOB
IIpakTrueckas
pabota Ne 1.
8 «[Tonmy4enue rTnneHa Buneoypox: http://school-collection.edu.ru/
Y U3Y4YEHHUE €Tr0
CBOWCTB»
AJKaTMeHBl.
9 Tonyuene ’ https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-6899278
CUHTETHUYECKOTO
KaydyKa ¥ pe3UHBI
10 AJIKUHBI: COCTaB U VYpox (AKuacc):https://www.yaklass.ru/p/himija/10-

29



https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969

11

12

OCOOCHHOCTHU
CTPOCHHS,
TOMOJIOTHYECKHUI
pan. AuetuineH —
MPOCTEUIIINI
MpEeACTaBUTEND
aJIKUHOB
Brraucnenus no
YPaBHEHUIO
XUMHYCCKOM
peakiuu

ApeHbl: OeH301 U
TOJIYOII.
TOKCHYHOCTH apEHOB

klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-

gomologi-6892969

Pemry EI'D:https://ege.sdamgia.ru/
Bupgeoypoxk: http://school-collection.edu.ru/

Ypok
(POIII):https://resh.edu.ru/subject/lesson/4775/

13

I'eneTnueckas CBA3b
YIJIEBOAOPOJIOB,
MIPUHAIIEKALINX K
Pa3JIMYHBIM KJ1accam

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

14

15

[Ipuponusie
UCTOYHUKU
YIJIEBOAOPOAOB!
IIPUPOJIHBIN ra3 u
HOIYTHBIE HEPTSHbIE
rassl, HepTh U
IIPOJYKTHI €€
nepepadboTKu
IIpuponusie
VCTOYHUKU
YIJIEBOAOPOAOB:

Ypok
(POIII):https://resh.edu.ru/subject/lesson/6148/

Ypok
(PBI):https://resh.edu.ru/subject/lesson/6148/
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4775/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/

IIPUPOJHBIN ra3 u
MOMYTHBIC HEPTSIHBIE
rasbl, HeTh U
NPOJIYKTHI €€
nepepadoTKu

KontponsHas padora

16 0 pazjaeny
«YTIIeBOIOPOABD
[Ipenenbubie
OJHOATOMHBIC
17 CIIUPTBI: METAHOJI U POk .
(POIII):https://resh.edu.ru/subject/lesson/4769/
3TaHoa. Bomopoanas
CBA3b
MHoroaToMHbIe
Ypok (L{udposas
18 CTHPTEE oubmmoteka):https://app.onlineschool-1.ru/10-
OTHUJICHIJINKOJIb 1N — . .
klass/himiya/mnogoatomnye-spirty/article
T ECPHUH
DeHOo: CTpOoeHUE
MOJIEKYJIBI,
19 ¢buznueckue u Ypok
XUMHYECKHUE (POI):https://resh.edu.ru/subject/lesson/5727/
CBOICTBA,
IMPUMCHCHUC
AJBIEeTUIb!:
20 dbopmanberua u Ypok
areTasbIeT /. (POI):https://resh.edu.ru/subject/lesson/4776/
Aneron
21 OHOOCHOBHBIE Ypoxk (AKiacc):https://www.yaklass.ru/p/himija/10-

31



https://resh.edu.ru/subject/lesson/4769/
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-spirty/article
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067

npeebHbIe
KapOOHOBBIC
KHCJIOTHI:
MypaBbHHAS U

klass/aldegidy-ketony-karbonovye-Kisloty-
6780279/karbonovye-kisloty-karboksilnaia-gruppa-
6795067

YKCYCHasAa
IIpakTrueckas Buzeoypor . .
6ora Ne 2 (MHTEPYPOK):https://interneturok.ru/lesson/chemi
22 zé;?m;a ' ACTBODA stry/10-klass/karbonilnye-soedineniya-karbonovye-
yKeycHolt KECHOT;; Kisloty/primery-zadach-po-himii-spirtov-aldegidov-
i-karbonovyh-kislot
CreapuHoBas u
OJICMHOBAs KHCJIOTHI,
23 KaK MPEJICTaBUTEIH
BBICIIIUX Kap6OHOBBIX
KHCJIOT
Mblta KaK coiiu
BBICHIMX KapOOHOBBIX Ypok
24 :
KHCJIOT, UX MOFOIIIEE (POIII):https://resh.edu.ru/subject/lesson/5952/
JeUCTBUE
CrnosxHble 3¢Upsl Kak
IIPOU3BO/IHBIC Ypok (Hudposas
25 KapOOHOBBIX KHCJIOT. oubnunoreka):https://app.onlineschool-1.ru/10-
['maponn3 CIoXHBIX klass/himiya/slozhnye-efiry-zhiry/article
3pHpoB
Kupsr: tunponus,
26 IIPUMEHEHNE, Ypok

Ouonoruyeckas poib
KHUPOB

(POI):https://resh.edu.ru/subject/lesson/5952/

32



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://resh.edu.ru/subject/lesson/5952/
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://resh.edu.ru/subject/lesson/5952/

YrieBpodsl: COCTaB,

Kyaccuukarms.
97 Baxwneiimue Ypok
pEeICTaBUTEIIN: (POI):https://resh.edu.ru/subject/lesson/6150/
TJIF0K03a, PpyKTO3a,
caxapo3sa
Kpaxmas Ypoxk (AKacc):https://www.yaklass.ru/p/himija/10-
TCJIJIK0JI03a KaK . . .
28 — klass/uglevody-prirodnye-soedineniia-
6835083/krakhmal-tcelliuloza-6843938
IMOJIUMCEPbI
KontponsHas pabora
o pasaciry
29 «Kucnopoaconepxka
I C OPraHNnvICCKUc
COCONHCHUA»
Ypoxk (AKuacc):https://www.yaklass.ru/p/himija/10-
30 AMUHBI: METHJIAMHH klass/azotsoderzhashchie-soedineniia-
W aHWJINH 6852270/aminy-proizvodnye-ammiaka-
nasyshchennye-aminy-6585751
AMHHOKHCIIOTHI KaK
am(poTepHbIe
31 OpraHMYeCcKue Ypok
COCIMHEHUS, UX (PDIII):https://resh.edu.ru/subject/lesson/4743/
OMOJIOrHYeCcKoe
3HAYCHUC. HeHTI/II[LI
benku xak
32 IIPUPOJHBIC Ypok
BBICOKOMOJIEKYJISIPH (POI1):https://resh.edu.ru/subject/lesson/4743/

bIC COCIMHCHUA
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https://resh.edu.ru/subject/lesson/6150/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/

OCHOBHBIE TOHATUA
XUMUU

33
BBICOKOMOJICKYJISIPH

BIX COCTUHEHUHN

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

OCHOBHBIC METOJIBI
CHHTE3a
BBICOKOMOJICKYJISIPH
BIX COCTUHEHUH.
IInacTmaccsl,

34

Kay4yKH, BOJIOKHA

OBILEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34

Buneoypok: http://school-collection.edu.ru/
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11 KIIACC

Ne
n/
n

KoaunuecTBO 4acoB

KoHurtpousb
Bcero HbIE
padoThI

Tema ypoka

IIpakTHYeckue
padoTshI

Jlara
U3y4yeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

XUMHUYECKUN IIIEMEHT.
AToM. DiIeKTpOHHas 1
KOH(HUTypamus aTOMOB

Ypok
(POLL):https://resh.edu.ru/subject/lesson/6479/

[leproguueckuii 3aKoH 1
IIepnonnueckas cucrema
XUMHNYCCKHUX IJICMCHTOB

. . Menneneesa, ux 1
CBA3b C COBPEMEHHOU

TEOpUEN CTPOCHUS

aTOMOB

Ypok
(AKmacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/periodicheskii-zakon-i-periodicheskaia-
sistema-khimicheskikh-elementov- -6948490

3aKOHOMEPHOCTHU
N3MEHEHHS CBOMCTB
XAMUYECKHX DJIEMECHTOB
W UX COCAUHEHUH MO
TpyIIaM U MepUOIaM.
3HaueHue 1
MEPUOINYECKOT0 3aKOHA
M CHCTEMBI XUMHYECKUX
anemenTtoB J[.1.
MenpeneeBa B pa3BUTHH
HayKu

Ypok
(SIKmacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/zakonomernosti-izmeneniia-svoistv-
elementov-i-ikh-soedinenii-po-perioda_-6957324

Crpoenue BeniecTsna. 1

Ypok
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https://resh.edu.ru/subject/lesson/6479/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324

XuMHUYeCcKas CBI3b, e
BUJIbI; MCXaHH3MBbI
oOpa3zoBaHMs
KOBQJICHTHOH CBSI3H.
Bomoponnas cBsi3b

BanenTHOCTS.
DIEeKTPOOTPUIIATETLHOCT
b. CTeneHp OKUCIICHHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CTpOEHUS

(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-6927604/elektronnaia-priroda-i-
tipy-khimicheskoi-sviazi-elektrootritcatelnost-
6926170

Ypok
(POLL):https://resh.edu.ru/subject/lesson/6332/

[TonsiTue 0 AUCTIEPCHBIX
cucteMmax. VIcTuHHEIEC 1
KOJUTOUJIHBIE PACTBOPBI.
MaccoBas 1oist
BEIIIECTBA B pACTBOPE

Ypok
(AKmacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-
sistemy-smesi-6980590

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
COCIUHCHMH.
I'eneTnyeckas CBsI3b
HEOPraHUYeCKUX
BEILIECTB, Pa3TUYHBIX
KJ1acCOB

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

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U

Ypok
(POIL):https://resh.edu.ru/subject/lesson/4938/
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://resh.edu.ru/subject/lesson/6332/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4938/

OPraHU4YeCKON XUMHUH.
3aKOH COXpaHEHUs
Macchbl BEUIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALICHHS SHEPTUU
[P XUMHYECKUX
peaKuusx

CKopocCTh peakIiui.

Ypok
(AKmacc):https://www.yaklass.ru/p/himija/11-

9 OOpaTtumbie peakilii. klass/khimicheskaia-kinetika-6995740/skorost-
XUMHUYECKOE paBHOBECHE khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759
[IpakTuueckas padota No
10 . «BumanHe pastHHbX Buneoypok: http://school-collection.edu.ru/
(hakTOpOB HA CKOPOCTH
XUMHUECKOHN peakinm»
DNEeKTpONIUTHYECKAst
nucconuanus. Ilogarue
0 BOJIOPOAHOM Ypok
nokasarene (pH) (SKmacc):https://www.yaklass.ru/p/himija/11-
11 pactBopa. Peakiun klass/khimiia-rastvorov-
HMOHHOTO OOMeHa. 7109506/elektroliticheskaia-dissotciatciia-
I'UIpONN3 OpPraHMYecKHX vodorodnyi-pokazatel-ph-rastvora-7048767
1 HEOPTaHUYECKUX
BEIICCTB
OxucanTenpHo- Ypox
12 BOCCTAHOBUTEIILHBIC (SIKacc):https://www.yaklass.ru/p/himija/11-

peakuuu. [Toustie 06
AIIEKTPOIIN3E PACILIABOB

klass/okislitelno-vosstanovitelnye-protcessy-
7170109/0okislitelno-vosstanovitelnye-svoistva-
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468

U PacCTBOPOB COJIEH

nemetallov-7164468

KonTponbhas pabota no
pazneny

13 Pemry EI'O:https://ege.sdamgia.ru/
«TeopeTnyeckre OCHOBBI
XUMHUN»
Mertamnsl, ux
TOJIOKCHHE B
[Tepuonnueckoit cucreme
Ypok
XUMHUYCCKUX DJICMCHTOB q httos:// Kl Io/himiia/11
14 J1. 1. Menzeneesa n (Sxmacc): ps://www.yaklass.ru/p/himija/11-
0COBEHHOCTH CTPOCHIS klass/kharakteristika-metallov-7200709/metally-
P obshchie-svoistva-metallov-7183914
aromoB. OOmue
(u3HUYecKre CBOMCTBA
METaJIJIOB
CrutaBbl METAJLIOB.
15 ONEeKTPOXMMHYECKHH Ypok
psLI HaNTPsDKEHU I (PDLI):https://resh.edu.ru/subject/lesson/4961/
METaJIJIOB
XUMUYECKHE CBOMCTBA
N Ypok
BAXHCUIIINUX MECTAJIJIOB ..
. . (SIKmacc):https://www.yaklass.ru/p/himija/11-
(Hatpuii, Kanui, —
16 Kb, MarHHii klass/kharakteristika-metallov-
S ’ 7200709/0bshchaia-kharakteristika-metallov-ia-
ATFOMHHHH) 1 HX liia-grupp-7183916
COEIUHEHUI
XUMUUYeCKHEe CBOMCTBA
17 Xpoma, MEJU U UX Buneoypok:http://school-collection.edu.ru/
COEJIMHEHU I
18 XUMHYECKHE CBOMCTBA Ypok
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https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://ege.sdamgia.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://resh.edu.ru/subject/lesson/4961/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
http://school-collection.edu.ru/

IIMHKA, jKejie3a U UX
COETUHEHUN

(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-
i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/tcink-i-
ego-soedineniia-7224311

19

[TpakTuyeckas padora No
2. "Pemienue
IKCIIEPUMEHTAITLHBIX
3a/1a4 110 TeMe
«MeTtauie»"

Pemry EI'D:https://ege.sdamgia.ru/

20

Hemeramisl, ux
MIOJIOKEHHE B
[Iepunonnueckoii cucreme
XHUMHUYECKHX 3JICMEHTOB
. . MenueneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

Ypok
(POL):https://resh.edu.ru/subject/lesson/5939/

21

22

®u3nYeCcKre CBOMCTBA
HEMETAaJIJIOB.
Annotponus
HEMeTaIJIoB (Ha
npuMepe KUCIopo/ia,
cepsl, pocdopa u
yriepoza)
XHUMUYECKUE CBOKCTBA

TaJIOrCHOB, CepLI n ux
COETUHEHUN

Ypok
(POL):https://resh.edu.ru/subject/lesson/5939/

Ypok
(AKmacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-viia-gruppy-7265030
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030

23

XHUMHYECKHE CBOMCTBA
azoTta, ¢pocdopa u ux
COETUHEHUN

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

24

XUMHYECKHAE CBOMCTBA
yriIepo/ia, KpeMHHS M X
COETUHEHUN

Ypok
(AKnacc):https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-7265027

25

26

IIpumeHeHue
BOKHENIINX HEMETAIJIOB
U UX COEIUHEHUN

O06006111eHE U
CHCTEeMaTH3alus 3HaHUI
no teMe «HemeTaminy.
Breraucnenus 1o
YPaBHEHUSAM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE
pacyeTsl

Pemry EI'D:https://ege.sdamgia.ru/

Pemry EI'D:https://ege.sdamgia.ru/

27

[IpakTuueckas pabora Ne
3. «Pemenue
IKCIIEPUMEHTAITLHBIX
3a7a4 10 TeMe
"Hemeramnsr"»

Pemry EI'D:https://ege.sdamgia.ru/

28

KonTponbnas pabora no
TeMaM «MeTaIbl» 1
«HemeTtamie

Pemry EI'D:https://ege.sdamgia.ru/

29

Heoprannueckue u
OpraHUYECKHEe KUCIIOTHI.
Heoprannueckue n

Buneoypok:http://school-collection.edu.ru/
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http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/

OpraHn4cCKuc
OCHOBAaHMH

AmporepHbie
HEOpPraHUYeCKue u
OpraHuYecKue

30 COCIMHEHMUSL.
I'enetnyeckas cBs3b
HEOPraHUYeCKUX U
OpPraHMYECKUX BEIICCTB

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

Pomnp xumun B
obecneueHUH
31 9KOJIOTHYECKOH,
SHEPTeTUYECKOU U
MMHUIIEBOM O€30MacHOCTH,

Pa3BUTHH MCIUIIUHBI

[IpencraBnenus 06
OOIIMX HAyYHBIX
HPUHIUIAX
MPOMBIIUIEHHOTO
MOJTYYEHHsI BXKHEHIITNX

32

BEILECTB

UYenosek B Mupe
BEILECTB U MaTepUasoB

33

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

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

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

XUMHUS U 3[J0POBbE
34 0P

YCJIO0BCKAa

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34

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

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHmne»

* Xumus, 10 xknace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe
obmectBo «M3narenscTBo [IpocBenieHne

METOJJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Xumust (0a30BbIN ypoBeHb). Peanuzanus 00pa3oBaHus: METOANYECKOE
nocobue g yuurens / Kasepuna A. A., [luuyruna I'.B.; nox pen.I'. B.
[Tnuyrunoit. M. : ®I'BHY «MHcTuTyT cTpaTeruu pa3sutus oOpazoanus PAOy,
2022 81 c.:un

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMHH

http://him.1september.ru Equnas xomtekuus IIOP: TIpeameTHas KouteKIus
«XuMusD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
IKCTICPUMEHTHI:

xumusi. Komnekius Poccuiickoro 001eo6pa3oBaTebHOTO mopTana
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoi

http://www alhimik.ru Beepoccuiickast oumnuaa mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYEOHUK JIsI
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpeITHI KOJLISIK: XUMUS
http://www.chemistry.ru JluctaHIiiuoHHas OJTMMITHAA [TO XUMHUHU:
TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIN MPOESKT
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