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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa mo X¥MUM Ha ypPOBHE CpeaHero oliiero oopazoBanusi paspadboraHa
Ha ocHOoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpazoBaHuH B
Poccuiickoit ®eneparnun», TpeOoBaHUN K pe3yjbTaTaM OCBOCHHUS (eaepabHOM
oOpa3oBarenbHON MporpaMMbl cpefaHero obmiero obpazoBanusa (DPOIT COO),
npenacraBieHHbIX B DeneparbHOM roCyJapCTBEHHOM OOpa30BaTEIbHOM CTaHIapTe
COO, c¢ yuérom KoHuenuuu mnpenopaBaHus Y4YeOHOro mnpeaMera «XHUMHS» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit @enepanyu, peatn3yomux OCHOBHbIC
o0pa3oBareybHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXKEHHH «CTpaTernu pa3BUTHS
Bocniutanusi B Poccuiickoit deneparnuu Ha nepuoa 1o 2025 rona» (Pacmopsixenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY OJIXO/0B K pa3pab0TKe MPOrpaMMBbl 0 XUMHHU, K OIPEJEIECHUIO 0011ei
cTpareruu oOy4eHus, BOCIIUTAHUS U Pa3BUTHUS 00y4aIOUIMXCS CPEACTBAMHU y4eOHOTrO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBWIIM
koHuentyanbHble nojoxkeHus PI'OC COO o B3auMOOOYCIOBIEHHOCTH IEJIEH,
COJIEp)KaHus, pe3ylbTaToB OOyuyeHUs U TpeOOBaHUI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111€00pa30BaTeIbHON  OpraHu3aliy, SBJISETCS HEOThEMJIEMOM 4YacThl0  MX
oOpazoBaHHOCTH. OHO  CIYXHUT 3aBEpIIAIONIMM  3TalloM  peaju3aliud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIIHUX
LEJIOCTHON CHCTEME XMMHUYECKOTO 00pa3oBaHus. JTH LIEHHOCTU KacaloTcs MO3HAHUS
3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEIOBEKA, a
TaK)Ke IKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBbIO U IPUPOAHOM
cpene. Peanuzyercst xummuueckoe oOpa3oBaHHe OOy4aroOlIUXCs HAa YPOBHE CPEIHErO
oOuiero oOpa3oBaHMsA CpPEACTBAMU Y4e€OHOTO mpeaMmera «XHUMHs», COJAep)KaHue M
IOCTPOEHHE KOTOPOTO ONpeAesieHbl B IMpOorpaMMe MO XUMUU C YU4ETOM Cleuu(UKH
HAyKW XUMHUH, €€ 3HAaYeHUs B MO3HAHUMU NPUPOJABl U B MaTE€pUATbHOW >KU3HU
oOlecTBa, a TakXke C Y4ETOM OOIIMX Ieled W MPUHIUIOB, XapaKTEePU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpelHero ooOmero oOpaszoBaHus B Poccuiickoi
denepanum.

XUMHSI KaK 3JIE€MEHT CUCTEMbl €CTECTBEHHBIX HAayK HUIpaerT ocoOyi poiib B
COBPEMEHHOM IIMBUJIN3ALIMH, B CO3JJaHUU HOBOM 0a3bl MaTepuanbHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIMOHAIBHOIO HAy4YHOI'O MBILIUICHUS, B
CO3/IaHHE€ LIEJIOCTHOTO TPEJCTABICHUS 00 OKpPYXKAIOIeM MHUPE KaK O EIUHCTBE
OpUpOJIbI U YelloBeKa, KOTopoe (opMUpYeTCs B XMMHM Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOIIETO MHpPA, OCO3HAHMS B3AaUMOCBI3U MEXIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMH W BO3MOYKHBIMH 00JIaCTIMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYTMMU €CTECTBEHHBIMM HayKamMu, XUMHs CTaja
HEOTHEMJIEMON YaCThbIO MHUPOBOU KYJBTYPhl, HEOOXOJUMBIM YCIOBUEM YCIIEIIHOTO
Tpyla W JKM3HU KaxXJI0ro uwieHa ooOmiectBa. CoOBpeMEHHass XHUMHS KaK Hayka
co3uJaTeNibHasl, KAaK HayKa BBICOKMX TEXHOJIOTMHA HANpaBJICHA HAa pEIICHUE
rJI00AIBHBIX  MPOOJIEeM  YCTOMYMBOTO pPa3BUTHUS YEJOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBMM ¢ OOmMUMH UEISIMH W TPHUHIIMIAMHU CPEIHEro OOIIero
oOpazoBaHus cojepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
W3Y4YEHUs]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OONIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromxcsi, HeOOX0IMMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKIJIFOUEHHUS B KU3Hb COIIMYMa, MPOJIOHKEHHST 00pa30BaHUs B Pa3IMYHBIX
00J1acTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsomuM  nipeaMera  «XUMUs» — ABJSIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumusi» u «OOm@as W HeopraHuWYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsSI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HaHUN MO0 HEOPTraHWYECKON XUMHUHU (C BKJIIOYCHUEM 3HAHWM U3 OOIIel XUMUU) U
OpraHndeckon xumuu. POpMHPOBAHME JAHHOM CHUCTEMBI 3HAHUW IPU W3YYEHHUH
npeaMeTa o0ecrneynBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEIrO MHOT00Opa3usi BEUIECTB
HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa cojaepkaHusi KypcoB — «Opranuyeckas Xumus» u «OOmas wu
HEOpraHWYecKas XuUMHs» CPOpPMHUpPOBAaHA B TIPOrpaMMe IO XHUMHU Ha OCHOBE
CUCTEMHOTO TOAXOJa K M3YYEHHIO Yy4yeOHOro wmarepuaia U 00yCIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha OMPEACIIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKOi XMMHUH BELIECTBA PACCMATPUBAIOTCA HA YPOBHE
KJIACCUYECKOM TEOPHUM CTPOCHUSI OPraHUYECKHX COEIUHEHHI, a TakkKe Ha YpPOBHE
CTEPEOXUMHUYECKUX U AJIEKTPOHHBIX MPEACTaBICHUN 0 CTpoeHUH BemecTB. CBeaeHus
00 M3y4yaeMbIX B Kypce BelllecTBax AAlOTCA B PA3BUTUU — OT YTJIIEBOJAOPOJIOB /10
CJIOKHBIX OWOJIOTUYECKH aKTHUBHBIX COCIUHEHHH. B Kypce opraHudeckodl XUMHUH
MOJIYYarOT Pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
NEePBOHAYANILHBIC TPEJCTABICHUS O XWMHUYECKOW CBSI3U, KIACCU(DUKAITMOHHBIX
MpU3HAKaxX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX CTPOCHUSI, 0 XUMUUYECKOU
peaKuuu.

[Tonx HOBBIM yrioM 3peHUST B MpeaMere «XuMmus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YypPOBHE OCHOBHOTO 00Iero o0pa3oBaHuUs
TEOPETUUECKHUI MaTepruall U (HaKTOJIOTUUECKHUE CBEACHHS O BEIIECTBAX U XUMHUYECKON
peakuuu. Tak, B dYacTHocTH, B Kypce «OOmas M HeopraHuyeckas XUMHs»



00yJaronuMcs IPeI0OCTaBISETCS BO3MOKHOCTh OCO3HATH 3HAYCHHUE TIEPHOTUICCKOTO
3aKOHa C OOIIETEOPETUYECKUX W METOAOJOTMYECKUX MO3UIMM, TIy0)Ke MOHSAThH
HUCTOPUYECKOE H3MEHEHHWE (QYHKIMH JTOro 3akoHa — OT o0oOmaome a0
O0OBSICHSIONICH U IPOTHOZUPYIOIICH.

Envnas cucrema 3HaHWN O BaXXHEMIIHMX BEHIECTBAX, MX COCTABE, CTPOCHUHU,
CBOMCTBaX M MPUMEHEHUHU, a TaKXKE€ O XUMHYECKUX PEaKIMsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NMPOTEKaHus TonoyHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
COEP/KAHUS, HMEIOIIUMHU KYJIbTYPOJIOTHYECKHI W TPHUKIAOHOM Xapakrep. OTU
3HaHUS CHOCOOCTBYIOT TOHMMAaHHUIO B3aMMOCBSI3M XUMHUHU C JIPYTUMU HayKaMHU,
pacKpbIBalOT €€ PoJib B MO3HABATEIbHOW M MPAKTUUYECKON NESITEIHLHOCTH UYEJIOBEKA,
CITIOCOOCTBYIOT BOCHHUTAHUIO YBa)KEHHUS K MPOIIECCY TBOPUYECTBA B 00JaCTU TEOPUH U
MPAKTUYECKUX NPUIOKEHUN XUMHUH, MOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JMYHOCTHO 3HAYUMBIX TIpo0JiemMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATH MH()OPMALIUIO U IPUMEHSATDH €€ JIJIsl TIOMOJHEHUSI 3HAHUM,
peIICHUs] MHTEIUICKTYyaIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIIECIOBATEIbCKUX 3aaad. B
LEJIOM COJIep’)KaHue YdyeOHOro mpeamera «XUMHs» JTaHHOTO YPOBHS HU3YUYEHUS
OPUEHTUPOBAHO Ha (HOPMUPOBAHHE Yy OOYUYAIOMIMXCSI MUPOBO33PEHUYECKONM OCHOBBI
Uil TIOHUMaHusg (uiIocoPckux uaeH, TakuX Kak: MaTepualbHOE E€IUHCTBO
HEOPTaHUYECKOTO0 M OPTraHUYeCKOTO MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX
COCTaBOM M CTPOCHHEM, MO3HABAEMOCTh MPUPOHBIX SIBICHUN MyTEM SKCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYMM MEXKIYy HOBBIMH (akTaMd U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJM XUMHUHU B PEIIEHUWU SKOJOTUYECKHUX MpoOieM, a
Takke Tpo0seM cOepeKeHHUS DHEPreTHUYECKUX PECYPCOB, CHIPhS, CO3/IaHMS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B miane pemienus 3a1ad BOCIUTAHUS, PA3BUTHUS U COLUATIM3AIMN 00yUYarOIIUXCS
NPUHATBIE TPOrpaMMOM MO XWUMHM TMOJXOJbl K ONPEIEICHUI0 COJICpXKaHUS U
MOCTPOEHUS TIPEIMETa MPEAYyCMATPUBAIOT (POPMHUPOBAHNE YHUBEPCAIBHBIX YICOHBIX
NEeUCTBUM, HMMEIIMX 0a30BO€ 3HAYCHUE MJIA Pa3IMYHBIX BHJOB JEATECIBHOCTH:
penieHus: npoosieM, MOMCKa, aHanu3a U 00paboTKK MH(GOpMAIMU, HEOOXOAUMBIX JJIs
NPUOOPETEHUSI OMbITA MPAKTUYECKOM M HMCCIEAOBATEIBCKOM  JIESITEIHHOCTH,
3aHUMAIOIIEN BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B nmpakTthke mpenonaBaHus XHMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, TaK U Ha YPOBHE CpeAHEro o0iiero oOpa3oBaHus, IIPU OINpeIeICHUN
COJICP)KATEIIbHOM XapaKTepUCTUKU IeJed M3ydYeHUs NpeaMeTa HalpaBieHUEeM
MEPBOCTETICHHOW 3HAYUMOCTH TPAAUIIMOHHO TPpU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKu KakK O0JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKOU
JEATEeIbHOCTH YEJIOBEKa M KakK OJHOT0 K3 KOMIOHEHTOB MHUPOBON KynbTyphl. C



METOJMYECKOW TOYKM 3pEHHUS TaKOW MOAXOA K ONPENCICHUIO UeNed H3ydeHUs
IpeaMeTa SIBISIETCS BIIOJHE OMpPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMs] TIABHBIMU LEISIMU H3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (QopmMupoBaHuMe  CUCTEMBl  XMMHYECKMX  3HAaHUM  Kak  BaKHEHIIeH
COCTABJISIIOIIECH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (QyHIaMEHTalbHbIE 3aKOHBI M TEOPUH XUMUH,
OCBOGHHUE S3bIKAa HAyKH, YCBOCHHE W TOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNI MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C MUCTOpUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue W pazBUTHE MPEACTABICHUN O HAYYHBIX METOJIaX IMO3HAHUS
BCIIIECTB U XUMUYECKHUX PEaKIUi, HEOOXOAMMBIX IS PUOOPETCHUS YMEHUN
OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYCCKUX SBICHHUMN, UMCIOIIHUX MECTO
B [IPUPOJE, B IPAKTHYECKON U TOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUU M CIOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM U
OOBSCHEHHEM  XMMHYECKOTO  OKCIEPUMEHTa,  COOJIOJIEHUEM  MPaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ sTtuMm, copepkatenpHash XapaKTepUCTHKA IeNiel W 3adad M3ydeHUs
peaMeTa B MpOorpaMMe M0 XUMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TPUOPUTETAMH B CHUCTEME CpenHero ooOmiero oOpa3zoBanus. CerojgHs B
MPENoIaBaHU XUMUU B OOJIbIIICH CTENEHU OTHAETCS MPEANOYTCHUE MPaKTUYECKON
KOMITOHEHTE COZACpKaHUs O0yYCHHsI, ODUEHTUPOBAHHOW Ha MOATOTOBKY BBITYCKHHKA
00111e00pa30BaTeIbHON  OpraHu3allK, BIIAJICIONIET0O HE HAO0OpOM 3HAaHWM, a
(GYHKIIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHUSMH aKTHBHOTO
MOJIYYCHUS] 3HAHUM W TPUMEHEHUS HX B pPEATbHON KU3HU JJis PEHICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 9TUM TIpU M3YYEHHH TpeaMeTa «XUMHS» JOMUHUPYIOIIEe 3HAUCHNE
MPUOOPETAIOT TAKUE 1IETTU U 3a]]a4H, KaK:

amanTanys OO0y4YalomuXCcs K YCIOBUSAM JTUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopmupoBaHue WHTEJUICKTYaJbHO pa3BUTOU JMYHOCTH, TOTOBOM K
caM000pa3oBaHNI0, COTPYAHUYECTBY, CAMOCTOSTEIHHOMY TIPUHATHIO TPAMOTHBIX
pelIcHUT B KOHKPETHBIX JKU3HCHHBIX CHUTYaIUSAX, CBSI3aHHBIX C BEIICCTBAMHU M X
IPUMEHEHUEM;

dbopmupoBaHre Yy  OOYyYalOMMXCA  KIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETECHLIUI), HMEIOIIMX YHHUBEPCATIbHOE 3HA4Ye€HHE IS PAa3JIUYHbIX BUJIOB
NEATEeIbHOCTH: pelieHus mpoOJieM, MOMCKa, aHajdu3a W o0paboTKu WHOOpMaIuH,
HEOOXOAUMBIX JJI1 MPUOOPETEHHUS OIbITa JACSITEIbHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B TO3HAaHWUU XHUMHH, a TaKXKe JUISI OINEHKH C TO3UIMA HSKOJOTUYECKON



0€30MacHOCTH XapaKTepa BIUSHHS BEIIECCTB M XUMHUYECKHUX MPOIIECCOB HA OPTaHU3M
YeJIOBEKa U TPUPOTHYIO CPEY;

pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00YyYaloIUXCsA: CIOCOOHOCTH CaMOCTOSITEIbHO MPHOOpETaTh HOBBIE
3HAHMS 10 XMMHUU B COOTBETCTBHH C JKU3HCHHBIMH IOTPEOHOCTSMH, WCIIOJIH30BAThH
COBpPEMEHHBbIC MH(OPMAIMOHHBIC TEXHOJIOTMH JJIs MOWCKAa W aHauu3a y4eOHOW u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMHpoBaHUE W Pa3BUTHE Yy OOYUYAIOIIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, MpPH IUIAHUPOBAHUU W TIPOBEACHUH XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy  oOydaromuxcsi  yOeKIEHHOCTH B  T'yMaHUCTHYECKOH
HAIMpaBJICHHOCTU XWUMHUU, €€ BaXXKHOW pOJIM B PEIICHUU TJIOOATBHBIX MPoOIeM
PaIMOHANIBHOTO TPUPOONIOIL30BAHMS, MOTOJHEHUS YHEPTETUYECKUX PECYpPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH OEpeXHOTO
OTHOIIEHUS K TIPUPOJE W CBOEMY 3JI0POBBIO, a TaKXe MPUOOPETEHUS OIBITA
UCIIOJIb30BAHUSL TOJYYEHHBIX 3HAHWUW [l TPUHATUS TPAMOTHBIX pEIICHUH B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

B yueOGHOM m1aHe cpenHero ooiero oopazoBaHus NpeaMer « XUuMus» 0a3o0Boro
YPOBHSI BXOJUT B COCTaB MPEIMETHOM 001acTn « ECTeCTBEeHHO-HAyUHBIE TIPEIMETH.

OO01iee 4MCIIO YacoB, OTBEAEHHBIX ISl U3yYEHUS XUMHUHU, Ha 0a30BOM YPOBHE
cpeaHero ooero oopa3zoBanus, coctasisier 68 yacoB: B 10 kimacce — 34 gaca (1 gac B
Heneno), B 11 kmacce — 34 yaca (1 gac B Heenio).



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA [TPOI'PAMMEBI 110
XUMHMH HA BA30BOM YPOBHE CPE/IHEI'O OBIIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCS TPOTPaMM CpemHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). HaydHo-meTonuueckoil OCHOBOM  AJis
pa3pabOTKH TIAHUPYEMBIX PE3YIhTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIETOo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B CcOOTBETCTBUM € CHUCTEMHO-IIEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpeE
JIUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeIMeTa «XUMHS» Ha YPOBHE CPEIHETrO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOIIUMHKCS POCCHUHUCKOM Tpa)KAaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KME MOTUBAIIMK K O0YyUEHHUIO;

[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCXKICHUN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIMXCs PYKOBOJCTBOBATHCA B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYLIMMH LETOCTHOMN
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMYue MPaBOCO3HAHUS SKOJIOTHYECKON KYJIBTYPhI U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHHUS NpeaAMeTa «XHUMHS» AOCTUTAIOTCA B
CANHCTBE Y4YeOHOM W BOCMUTATEIBHOW JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMU, COITMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU U MJieaJlaMU POCCUUCKOTO IpakJIaHCKOro OOIleCcTBa, MPUHATHIMU B
oOIIeCTBE HOPMaMU M TPaBUJIAMHU TOBEICHUS, CIIOCOOCTBYIOIIUMHU TMPOIEccaM
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSI TIpeAMeTa «XHUMHS» OTPaKaroT
c(hOpPMUPOBAHHOCTh OIBITa IMO3HABATEIILHOM M MPAKTUUECKON JesATEeIbHOCTU
OOy4JaroIMXcs M0 peanu3aiii TPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHMS  OOYyYalolMMUCS  CBOMX  KOHCTUTYLUMOHHBIX TMpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;



NPEACTABICHUSI O COLMAIBHBIX HOpMax MW TMpaBUJIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM MJEATEIBHOCTH IMPU CO3IAHUHU
y4eOHBIX MPOEKTOB, PEHICHUH y4eOHBIX U MO3HABATEIbHBIX 3a/a4, BBHITOJIHEHUH
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHAMATh MOTHBBI, HAMEPCHHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOIIEHUSI K HMCTOPUYECKOMY W HAy4YHOMY HACIIEIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUSI K MPOLIECCY TBOpYECTBa B 0O0JIACTM TEOPUM M TPAKTUUECKOTO
MIPUMEHEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHKEHHS HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAaOJIOJCHUM, KPOMOTJIMBBIX OJKCHEPUMEHTAIBHBIX ITOWCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U IPAKTUKOB;

WHTEpeca W I[03HABaTEJbHBIX MOTHBOB B TMOJYYCHHH W MOCIEIYIOIIEM
aHajau3e UHQPOpMAaIUU O MEPEAOBBIX JOCTHKEHUSX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH  OIIEHHMBAaTh  CHUTYallMd, CBS3aHHBIE C XUMHYECKUMHU
ABJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS], OPUCHTUPYSACh HAa MOPAJIbHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTHU OLICHMBATh CBOE MOBEJAEHUE U MOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHUE TMOCJEACTBUM ATHUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IIEHHOCTEH 3J0pOBOro U 0Oe30macHoro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJroicHUsT MpaBuyl 0O€30MacHOro oOpalieHusi C BelIeCTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl WHAUBUIAYAIBHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCJICACTBUNA U HEMPUSATHS BPEIHBIX MPUBBIUEK (YHOTpeOJeHUS
aJIKOT0JIsl, HAPKOTUKOB, KypEHUS );

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  Y4EOHO-HCCIIEAOBATEIIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM MW ApYyrux BUAaX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTUE B PEUICHUM MPAKTUUYECKUX 3a1ad
COLIMAJIBHOM HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEepeca K MPaKTUYECKOMY M3yUYEHHIO Mpodeccuii pa3TudHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U PE3yIbTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHJMBHUIYAIbHOW TpPAaeKTOPUU
oOpazoBaHus, Oyaymied npodeccuu U peanu3alri COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
nmoTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rNYecKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOro OTHOIICHUSI K MPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakTepa 3KOJOTWYECKHX MpoOJeM, BIHMSHUS
YKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME NMMPUPOJTHOU U COLIMATIBLHOW CPEIbL;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIb30BaHUS JOCTIKCHUNM XUMHH IS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOTNIOIb30BAHNS;

AKTUBHOTO HENPUATUS JCHUCTBUM, TMPUHOCIIIMX BpEl OKPYKAIOILIEH
MPUPOIHON Cpeie, YMEHHUSI MPOTHO3UPOBATh HEOIArOMPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPENPUHUMAEMBIX JACHUCTBUNM U MPEIOTBPAILATh UX;

HaJu4yusi  Pa3BUTOrO  DKOJOTMYECKOTO  MBIIIJIEHUS, AKOJOTHYECKON
KYJbTYpBI, OIbITA JESATEIBbHOCTH SKOJOTHYECKOM HANpPaBICHHOCTH, YMEHUA
PYKOBOJICTBOBATbCSI UMM B ITO3HABATEIbHOW, KOMMYHUKATUBHON M COLMAJIBHOMN
MPAKTUKE, CIIOCOOHOCTH W YMEHHS AaKTUBHO MPOTUBOCTOSATH HWJCOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CHENMUUKA XUMUM KaK HAayKH, OCO3HaHUs €€ poind B
(bopMHUpPOBAHUU PAINMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3aHUU IEJIOCTHOTO
MpeACTaBICHUs] 00 OKpYXaroleM MUpPE Kak O €MHCTBE MPUPOJBI U YEJOBEKA, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU TpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOexAEHHOCTH B 0c0o00Ml 3HAYMMOCTH XUMHH JJii  COBPEMEHHOMU
HMBWIM3ALMK: B €€ T'yMAaHUCTUYECKOMW HAIMpaBJICEHHOCTHU W BaXXHOW POJU B
CO37aH1U HOBOM 0a3bl MaTepUATIBLHOU KYJIbTYpPbl, PEIICHUH II100aIbHBIX MTPOOJIEM



YCTOMYMBOI'O Pa3BUTHUS YEIOBEYECTBA — CHIPbEBOM, SJHEPTETUUECKOM, NMHUILEBON U
HKOJIOTUYECKON O€30IaCHOCTH, B Pa3BUTUU MEAULMHBI, OOECIEYEHUN YCIOBHIA
YCIIEIIHOTO TPyZJa W OSKOJOTMYECKH KOM(POPTHOHW JKU3HM KaKIOro YJIeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: ITOHMMAHMS CYIIHOCTH METOJAOB
MO3HAHMS, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NOJTy4yaeMble 3HAHUS AJI aHAIU3a U OObSCHEHUS SIBICHUN OKPYXKAIOLIEr0 MUpa U
IPOUCXOAAIINX B HEM M3MEHEHUHM, YMEHMS JeslaTh 0OOCHOBAHHbBIE 3aKIHOUYEHUS
Ha OCHOBE Hay4yHbIX (DAKTOB M HMEIOUIMXCA JAaHHBIX C LENbI0 IOJIy4YEHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpoOJieM B pealibHBIX )KU3HEHHBIX CUTYALINAX;

UHTEpeca K IO3HAHMIO U UCCIIE0BATEIIbCKOMN ACATEIbHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUWA O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEepeca K 0COOEHHOCTSM TpyJla B Pa3iMuHbIX cepax mpodeccrnoHalbHOMI

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3yiabTaThl OCBOEHUSI YUEOHOIO mpeaMera « XuMus» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble 1 (OPMHUPOBAHMS  MHUPOBO33PEHHUS  OOydaroIIMXCs
MEXIUCIUIUIMHAPHBIE (MEKIIPEAMETHBIC) OOLIEHAYYHbIE MOHATHS, OTPaXKaIOIINE
LEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa M cHeuupuKy METOJOB MO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX (MaTepHsl, BEIIECTBO, SHEPIHsl, SABJICHHE,
IPOLECC, CUCTEMA, HAYUHBINA (PaKT, MPUHIINII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

YHUBEpCalbHble yueOHbIE JEHCTBUA (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pETyJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (byHKIIMOHATIEHOMN
I'PaMOTHOCTH M COIIMAITLHOM KOMITETESHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTH OOy4JaroImXcs UCII0JIb30BATh OCBOCHHBIC

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIC yueOHbIC
JIEUCTBYS B IO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXKAKOT OBJIAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATHBHBIMH W  PETYJISATHBHBIMH
NEUCTBUSIMU.



OBJaaaenue YHHBeEpPCAJTbHBIMHA y4eOHbIMH NMO3HABATeJIbHbLIMH
AEHCTBUSIMM:

1) 6a30Bble JJOrH4YecKue JAeicTBUSI:

CaMOCTOSITeILHO  (hOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh ILENH JESITEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTU C OCTABJIICHHBIMU LICJISIMU;

HCIMOJIb30BaTh MPHU OCBOCHUM 3HAHHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpPHbIC MPU3HAKU MOHATHM M yCTAHABIMBATh UX B3aMMOCBS3b,
MCII0JIB30BaTh COOTBETCTBYIONINE OHATHUS JIJI1 OOBSICHEHUS OT/ICNbHBIX (DAKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAaHWUS W KPUTEPUU JUIsI KiIacCH(HUKAIMM BEIISCTB U
XUMHYECKUX PEaKIIUii;

YCTAaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHUE PACCYyXICHUS (MHAYKTUBHbBIC, ACAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOIECCe TTO3HAHMS, UCTIOIb3YEeMbI€ B XMMUU CUMBOJNYECKUE
(3HaKOBbIE) MOJIEIU, MPeoOpa30OBBIBATH  MOJEIbHBIE  TMPEJICTABICHUS  —
XUMHUYCCKUH 3HaK (CMMBOJI) »JJIEeMEHTa, XUMHUYecKas (opMmysa, ypaBHCHHE
XUMHUYECKON peakIiuu — TpH PEHICHUH YYEOHBIX TI03HABATEIBHBIX |
MPAKTUYECKUX 3aJiay, MPUMEHSTh Ha3BaHHbIC MOJCIbHBIC MPEACTABICHUS JIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB HU3YYAE€MbIX BEIIECTB M XHUMHUYECKHUX
peaKuuil.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHU METOJ0OB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKLuii;

dbopmynupoBaTh  LEAM M 3aJadyd  MCCJEAOBAHUSA,  HCIOJIb30BATh
MOCTaBJICHHBIE U CAMOCTOSITEIBHO CGHOPMYJIUPOBAHHBIE BOMPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHMSI U OCHOBBI ISl (JOPMUPOBAHUS THIOTE3BI MO MPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOTO TUJIAHUPOBAHUS U TMPOBEIICHUS
YYEHUYECKUX DKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
mpoIriecca, CaMOCTOSITENIPHO TMPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHUPOBATH
0000mIeHnsT ¥  BBIBOABI  OTHOCHUTEIHHO  JIOCTOBEPHOCTH  PE3yJbTAaTOB
WCCJIEIOBAHMUSI, COCTABJISATh 00OCHOBAHHBIN OTYET O IPOJIETaHHON paboTe;



NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATENIbCKOM U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY
IIOMCKY METOJOB pELICHUs NPAKTUYECKUX 3a]ad, NPUMEHEHHUIO Pa3IMYHBIX
METO/IOB IT03HAHMS.

3) padora c ungopmanueii:

OPUEHTUPOBAThCS B PA3JIUMYHbIX HCTOYHHKAX HWHGOpManuu (HAy4YHO-
HOIYJISIpHAsl JIUTEpaTypa XUMHYECKOI'O COAEpXaHMs, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTEepHETa), aHaIM3UpOBaTh UH(DOPMALIMIO PA3IMYHBIX BUJIOB U (Gopm
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHbIE METOJIbI IPU MOUCKE U
orbope uH(pOpMaLKUKU, HEOOXOAWMON [UIs BBINOJIHEHHUS YYEOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(DOPMAMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAJIbHYIO  (OpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4HbI $A3bIK B KauyeCTBE CpEACTBA MpH padoTe cC
XUMUYECKON uH(pOpManMen: MNPUMEHATh MEXIpeaMeTHble ((pusnueckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPENCTBA
HaIJISTHOCTH.

OgByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ1aBaTh BOMNPOCHI IO CYIIECTBY 00CY X Aa€MOU TEMBbI B XOJI€ UajIora u/uiu
JTUCKYCCUHU, BBICKa3blBaThb UAEH, (HOPMYIUpPOBaTh CBOU  MPEHAJIOKECHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C NpPE3EHTAUWEN pe3yJbTaTOB MO3HABATEIbHON JEATEIbHOCTH,
MOJIYyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEpPCTHHKaMU MpHU
BBINIOJIHEHUH  XUMHUYECKOTO  OKCIIEPUMEHTa, MpPaKTUYeCKOH paboThl 1O
MCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealn3aluy y4eOHOro MpOeKTa U
(bopMynupoBaTh BBIBOABI MO pe3yjbTaTaM MPOBEAEHHBIX MCCIEIOBAaHUN MyTEM
COTJIACOBAHUS MO3UILIMNA B X0J€ 00CYX)AeHUS U 00OMEHa MHEHHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IJIAHUPOBATh M OCYILECTBIIATH CBOIO TO3HABATEIbHYIO
NEeATEIbHOCTh, ONpeneNsss €€ LeNd M 3aJadd, KOHTPOJIMPOBaTh U IO MEpE
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeaaraeMblii anropuT™ ACHCTBHI mpu
BBIMIOJTHEHUHM YYeOHbIX M HCCIEAOBAaTENbCKUX 3a7ad, BbIOMpaTh Haubosee



3¢ (GEeKTUBHBIN CMOCO0 HMX pElIeHUS C y4ETOM IMOJyuYeHHUs HOBBIX 3HAHUUA O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILECTBJIATH CAMOKOHTPOJIb CBOEH JECATEIbHOCTU HA OCHOBE CaMOaHaIu3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUSD)
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUA O XUMHYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIU XHUMHUU B TIO3HAHUM SIBJICHUU
npupoasl, B (HOPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOW JJIsi PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY 3[0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHYECKHH JJIEMEHT, aToM, D3JIEKTpOHHAas
o0oJioYKa  aTroma, MOJEKYJNa, BaJl€HTHOCTh,  3JEKTPOOTPULATEIBHOCTD,
XUMHUYECKas CBA3b, CTPYKTYpHas ¢popmyna (pa3BEpHYyTast U COKpaLEHHAs), MOJIb,
MOJISIpPHAsE Macca, MOJISIPHBIH 00BEM, YIIEpOJHBIM CKeNeT, (DYHKIMOHATbHAs
rpynna, pagudkan, W30MEpHUs, HW30MEpbl, TOMOJIOTUYECKHW psii, TOMOJIOTH,
YIJIEBOOPOBI, KUCIOPOA U a30TCOAECPKAIINE COCIUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCAUHEHUS); TEOPUM M 3aKOHBI
(Teopust cTpoeHusi opraHuveckux BemectB A. M. ByTiiepoBa, 3akOH coxpaHEeHUs
Macchl  BEUIECTB);  3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3BIK  XUMUHU;
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE NMOHWMAaHUS NPUYMHHOCTH M
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (HAKTOJIOTHYECKUE CBEIICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUH U O€30MaCHOM HMCIOJb30BAHUM BAKHEUILIUX OPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHU BBISBIISATh XapaKTEPHBbIC MPU3HAKU TOHATHMA,
YCTaHaBIIMBATh UX B3aWMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS TIPU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPALECHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHPOBAHHOCTh YMEHHUU HCIOIB30BATh XUMHUYECKYIO CUMBOJMKY JJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyaT OpraHMYECKUX BEIIECTB MW ypPaBHECHUN XUMHUYECKUX PEaKIIUi,



M3TOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKHX BEIIECTB JJISl WILTIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAMJICKHOCTh M3YUEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONpeaeiaEHHOMY
KJIACCy/Tpynne COeAuHEHUN (yTJIeBOJOPOABI, KHCIOPOA U a30TCOACPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUs), JaBaTh UM Ha3BaHUsS 10
cucremarnueckord Homenkiarype (IUPAC), a Taxxe NmpuBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OTACJbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, MPONUIICH, AalleTHIICH,
ATWJICHIJIMKOJb, TIHUIEpUH, GeHod, Gopmanbaeru, aneTalbIerua, MypaBbuHas
KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJIOTa, CTeapUHOBas KHUCJIOTA,
III0K03a, (PPYKTO3a, Kpaxmal, eJIi0J103a, TIUIKH);

chOpMHPOBAHHOCTh YMEHHUSI ONPENEIATh BUIBI XHUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJOKEHHUS TEOPUU CTPOCHUS
opranuueckux BemectB A. M. BytnepoBa 1151 00bsICHEHHS] 3aBUCUMOCTU CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHUM  XapaKTepu3oBaTh  COCTaB, CTPOECHUE,
bu3nUecKkue M XMMHYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENCH Pa3TUYHBIX
KJIACCOB OpPraHMYECKUX BEHIECTB (METaH, 3TaH, DTWJICH, MPOIUJIEH, alleTHJICH,
oyranuen-1,3, metunOyraauen-1,3, O0eH30JI, METaHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIviepuH, GEeHou, aleTaableru/l, MypaBblHasi U YKCYyCHas KHUCIOTHI, TJIFOKO3a,
Kpaxmall, LEJUTI0JI03a, aMUHOYKCYCHasi ~ KHUCJOTA), WJUTIOCTPUPOBATH
F€HETUYECKYI0  CBSI3b  MEXIYy HUMH  YPaBHEHUSMH  COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKHU
YTAEBOJAOPOTHOTO CHIPhsi (HE(PTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX
nepepadoTKU ¥ MIPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IMepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS 110 XUMHUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOJAHOTO BEIIECTBA WJIU MPOJYKTa
peakIiMyu MO M3BECTHBIM Macce, O00BbEMY, KOJMYECTBY OJHOTO U3 HUCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHHI BJIQJE€Th CHCTEMOW 3HAaHWUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUs, UCTI0JIb3YEMbIX B XUMHH MIPU U3yUYCHHUH BEIIECTB U
XUMHYCCKHUX SIBIICHUI (HabmroneHue, U3MEpEHHUE, JKCIIEPUMEHT,
MOJIETUPOBAHUE), UCIIOIB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl MPUHSTHUS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;



cOpMUPOBAHHOCTh ~ yYMEHHMH  COONIONATh  MpaBuUja  IOJIb30BAHUA
XUMHUYECKON TOCYJI0il W Jab0paTOpHbIM OOOPYJOBaHMEM, a TAKXKE IMPaBHIIA
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH MO BBITOJIHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBINOJHATD XUMHUYECKUN
DKCIIEPUMEHT (MpPEBpALIEHUs] OpPraHUYECKUX BEIIECTB IPU  HArpeBaHUU,
MOJIy4YeHUE OJTUJIEHAa W M3YYEHHE €ro CBOMCTB, KayeCTBEHHBIE peaKluu
OpraHMYECKUX BEIIECTB, JIeHATypalus OCJKOB TMpU HarpeBaHUM, I[BETHbHIC
peakuuu OENKOB) B COOTBETCTBUM C IpPAaBWIAMU TEXHHUKH O€30MAaCHOCTU IpH
oOpalieHy ¢ BEHIECTBAMU M JIaDOPAaTOPHBIM OOOpPYAOBAaHUEM, IPEACTABIATH
pe3ynbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3amucud  ypaBHEHH
COOTBETCTBYIOILIMX peakuuid u (HOpMyIHpoBaTh BBIBOJABl HAa OCHOBE JTHX
pe3yibTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XHMHUYECKYIO
uH(pOpMaIMIO, MOJIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

C()OPMUPOBAHHOCTh ~ YMEHUH  COOJMIOJaTh  NpaBWJIa  SKOJIOTHMUYECKU
1EeJIecO00pa3HOro TMOBEJACHHUS B OBITY W TPYJOBOW JESATENLHOCTH B LEJAX
COXpaHEHUs] CBOETO 3[0POBbSI U OKPYKAIOIIEH MPUPOAHOW Cpelbl, OCO3HABAThH
OMACHOCTh BO3JICUCTBHS Ha >KUBBIE OPraHW3Mbl ONPENEIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAasi cMbica nokazatens [IJIK, moscHsaTs Ha mpuMepax crocoObl
YMEHBUIEHUS W MPEAOTBPAIEHUS HMX BPEIHOTO BO3JEHCTBHS Ha OPraHU3M
YeJI0BEKa;

JUIsl 00yYaroluUXcsl ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSMHM 3JI0pPOBbs: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOAAX IMO3HAHMS BEUIECTB U
XUMHUUYCECKHUX SIBICHUM;

JUISL CJENbIX W CIA0OBUIANIMX OOy4yaroUMXcs: yMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMHYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3yibTaThl OcBoeHUS Kypca «OOmas u HeopraHudeckas
XUMUSD) OTPaXKaroT:

chOpPMHPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKON COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpaA, POJM XHUMHUM B TO3HAHUU SIBIICHUH
npupoasl, B (HOPMUPOBAHMM MBIIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM Il PEMICHUS MPaKTUYECKUX



3aJa4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJICHUE CUCTEMOM XHWMHYECKHX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE MOHATHS (XMMUYCCKHIA 3JIEMEHT, aToM, u3otom, S-, p-, d-
AJIEKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJISIPHBIM O00BEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCICHHS, XUMUYECKast CBSI3b
(koBaJieHTHasi, HWOHHAs, MeTaJuIMyecKas, BOJOPOJHAs), KpHUCTAIMYECKas
pelETKa, TUIBI XUMUYECKUX PEAKUUN, pacTBOP, DJIEKTPOJUTHI, HEIJIEKTPOIIUTHI,
IIEKTPOJIUTUYECKAs JUCCOLMALNS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON pEeaKlMH, XMMHUYECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHS
ANEKTPOJUTHYECKON NHcconuanuu, nepuoanyecku 3akon . M. Menpaeneena,
3aKOH COXPAHEHHMsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILECHUS SHEPTUN
IpU XUMHUYECKHX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKAIIHEe B OCHOBE NMOHMMAaHUS MPUYMHHOCTH H
CUCTEMHOCTH XWMHUYECKHX SIBIICHUM, (DAKTOJIOTMYECKHE CBEACHHUS O CBOWMCTBAX,
COCTaBe, TMOJY4YeHMHM U  O€30MacHOM  HUCIOJIb30BAaHUM  BaXKHEHIIMX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUUYECKON EATEIbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHU BBIABISATH XapaKTEPHBbIC MPU3HAKU TOHATHIA,
YCTaHaBJIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS TIPU
ONMKMCAHUHY HEOPTAHUUYECKHUX BEIIECTB U UX MPEBPALLECHUN;

c(hOpMHPOBAHHOCTh YMEHHUI HCIIOIH30BaTh XUMHUYECKYIO CHUMBOJHKY IS
coctaBieHuss (HOpMyN BEMIECTB W  YpPaBHGHMH XMMHYECKUX  PEaKIIUi,
cuctematudyeckyto Homenkinarypy (IUPAC) wu TpuBuanmbHble Ha3BaHUsA
OTJIEJIbHBIX HEOPraHMYECKUX BELIECTB (YrapHbIM ras, yrieKuciblil ra3, aMMHuax,
raii€Hasi U3BeCTb, Heral€Hasi U3BeCTb, MUTHEBAS COJA, MTUPUT U APYTHE);

chOpPMHPOBAHHOCTh yYMEHHUH  ONpENENsITh BaJEHTHOCTh M  CTENEHBb
OKHUCIICHUSI XMMHUUYECKUX BJIEMEHTOB B COEIUHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSA3M (KOBAJEHTHas, MOHHAs, METAJUIMYecKas, BOAOPOJHAs) B
COEJIMHEHHUSX, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAs, METaJNINYECKasi), XapakTep Cpelbl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHU;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEUIECTB IO MX COCTaBY K OMNpeNeN€HHOMY Kiaccy/TpyIe
COEIMHEHU (IIPOCThIE BEIIECTBA — METAJUIbI U HEMETAJUIbl, OKCHJIbl, OCHOBAaHUA,
KHUCTIOTBI, aM()OTEpHBIE TUAPOKCUIDBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICT MEPUOAMUYECKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €r0  CHUCTEMATU3HMPYIOLLYIO,
OOBSCHUTENLHYIO U IPOTHOCTHYECKYIO (PYHKIINU;



c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 73yeMeHTOoB 1—4 mnepuonos Ilepuognueckoil cucTemsl
xuMudeckux syemeHToB JI. M. MenneneeBa, UCHOJb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHIY, OOBSCHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX AJIEMEHTOB U UX COEIMHEHUI
0 nepuogaM M rpynmnam llepuonnyeckon cuCTeMbl XMMAYECKUX 3IEMEHTOB /Jl.
H. Menneneena;

chOpMHUPOBAHHOCTh yYMEHUM XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHUYECKHX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEX]Yy HEOPraHUYECKHUMH
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIUU 10
pa3IMYHBIM MpU3HAKaM (YHCIIy M COCTAaBY pEarupyrouux BEIIECTB, TEIIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENEHEW OKMCIICHUS 3JIEMEHTOB, OOPaTUMOCTH
peakliy, yYaCTUIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTAaBJISATh YPABHEHHSI PEAKLMA Pa3IUUHBIX
THUIIOB, TIOJIHBIE ¥ COKPAIIEHHBIE YPaBHEHUS PEAKIIN HOHHOTO 0OMEHa, yUUThIBAs
YCIJIOBUSI, TIPU KOTOPBIX 3TH PEAKIIUU UAYT J0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH PEAKLIUH, MOATBEPKIAAIOLINE
KAUECTBEHHbI COCTaB pPAa3JUYHBIX HEOPTraHWYECKHUX BEILUECTB, PAaclO3HABaTh
OTIBITHBIM TTyTEM MOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILECTB;

chOpPMHPOBAHHOCTh YMEHUM PACKPBIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMIN MOCPEICTBOM COCTABIEHUS JEKTPOHHOrO OanaHca
ATUX PEaKIHi;

chOpPMHPOBAHHOCTh  YMEHUW  OOBSACHATH  3aBUCHUMOCTH  CKOPOCTH
XUMUYECKON peakiuu OT Pa3jIUuYHbIX (HAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3AECUCTBUS (IPUHLIMI
Jle llarenbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHYECKHE IMPOILIECCHI,
JeXalue B OCHOBE MPOMBIIIICHHOTO MOTYyYeHUsS CEPHOU KUCIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH TPECTABICHUN 00 OOIMMX HAYYHBIX MPUHIIMIAX H
HKOJIOTHYECKUX MPOOIeMaX XMMUYECKOTO IIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHS C HCIOJIb30BAaHUEM
MOHSTUS «MaccoBasi JA0JIS BEUIECTBA B PacTBOPE», 0OBbEMHBIX OTHOLICHHM Ta3oB
IIPU XUMUYECKUX PEAKIMAX, MACChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcce MM 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIHH



BEIIECTB, TETIOBOrO 3¢ (}eKTa peaKkinu Ha OCHOBE 3aKOHOB COXPAHEHHs MaCChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

chOpMHPOBAHHOCT, ~ YMEHHMH  coOMIofaTh  MpaBWia  IOJIb30BaHUS
XUMHUYECKON ToCcyoi M 1abopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiIa
oOpallleHus] ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBITOJIHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHUH IUTAHUPOBATh U BBINOIHATH XUMHYECKUUN
AKCIIEPUMEHT (Pa3lio’KeHHUE MEePOKCH]Ia BOJIOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONPENEIICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOIO
WHIUKATOpPa, BIUSHUE PAa3IMYHbIX ()aKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peaklMd MOHHOIO OOMEHa, KauYeCTBEHHbIE pPEaklUH Ha cyib(dar-, kapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHSI, PEIIEHUE SKCIEPUMEHTANBHBIX 3a/1a4 10
temam «Metamisl» U «HemeTamibl») B COOTBETCTBUM C IMPAaBHIAMU TEXHUKH
0e30MacHOCTH MPU 0OpAIIEHUH C BELIECTBAMH U JJAOOPATOPHBIM 000PYI0BAaHUEM,
NPEACTABIATh PE3yNbTaTbl XHUMHUYECKOTO SKCIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX Peakuuid U (HOpPMYyIUpOBaTh BBIBOABI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJIYyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeIcTBa MacCOBOU
KOMMYHUKaIu, HTepHeT u Apyrux);

chOPMHUPOBAHHOCTh ~ YMEHHMH  COOJIOJIaTh  MpaBWIa  JKOJOTHYCCKH
1eJIeCO00Pa3HOro TOBEACHUSI B OBITY M TPYAOBOH JEATEIBHOCTH B LEISIX
COXPaHEHHUsI CBOETO 3J0POBbSl M OKPYKAIOIIEH NPUPOAHOW CpEelbl, OCO3HABATH
OMACHOCTh BO3JCUCTBHS Ha JKUBbIE OPraHU3Mbl ONPENEIEHHBIX BEIECTB,
noHuMas cmeica  mnokazarens [I[JIK, mnosicHaTh Ha mnpumepax CrocoObl
YMEHBIIICHUSI U NPEJOTBPAILICHHUS KX BPEIHOrO0 BO3JCUCTBUS HA OPraHU3M
YEJI0BEKa;

JUIsl 00yYaroIuXCcsl ¢ OTPAaHUYEHHBIMUA BO3MOXKHOCTSMHM 3JI0pPOBbs: YMEHUE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEUIECTB U
XUMHUYECKUX SIBJICHU;

JUTS CIICTIBIX M CITA0OBUISIIIUX OOYYAIOMUXCS: YMEHHE UCTIOIh30BaTh pelibe(HO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins pist 3anucu XumMudeckux Gopmy.

COAEPXKXAHUE OBYUYEHUA

10 KITACC



OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenmMeTr opraHn4ecKor XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHHE B
IIOJIyYEHUH HOBBIX BEIIECTB M MaTEpUAIOB. TeOopHsi CTPOEHUS OPraHUYECKHUX
coenuHeHud A. M. byrtnepoBa, €€ OCHOBHbIE TMOJ0KEHUSA. CTPYKTypHBIE
dbopMysbl OpraHuyeckux BemiecTB. ['omomorus, nzoMepusi. XuMuueckasi CBsi3b B
OpPTraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienue o kinaccupukaluu oprannyeckux BemectB. Homenknatypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTW4ecKas) W TPUBUAIBHBIE Ha3BaHUS
BAKHEHMIIMX NPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl W3Y4YEHHUs BEUIECTB M HX IPEBpALICHUMN:
O3HAKOMJIEHHME C 00pa3laMu OpPraHMYECKMX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICTMPOBAHHE MOJIEKYJl OPraHWYECKHX BEIIECTB, HAONIOJCHHE U
ONMCAaHWE JIEMOHCTPALIMOHHBIX OIBITOB II0 IPEBPAICHUI0 OPTaHUYECKUX
BEUIECTB MPU HarpeBaHUH (IUIaBJI€HUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHMYECKHMUA pAn. MeraH W 3TaH —
NPOCTEUIINE TPEICTABUTENIN aJKAaHOB: (PU3WYECKUE W XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeUIEHUs] M TOPEHMs), HAXOXJAECHHWE B NPUPOJE, MOJIyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKUNA PsiA. DTUIIEH U IPOIHIIEH —
NPOCTEUIINE TPEICTABUTENIN AJKEHOB: (DU3WYECKUEe W XUMHUYECKHE CBOMCTBA
(peakMu TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, TUIApAaTAllUM, OKHUCJICHHUS U
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHECHHE.

Anxaguensl: OyranueH-1,3 u metunOyranuen-1,3: crpoeHue, BaxkHeiIne
XUMUYECKUE CBOMCTBa (peakuus noaumepusauuu). [lodyyeHue cMHTETUYECKOIro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTMYECKUH PpsI.
AlleTUIeH — TPOCTEHIIMN TpeACTaBUTENb aJIKUHOB: COCTaB, CTPOCHHE,
¢uznyeckue U XMMUYECKHE  CBOMCTBa  (peakuuu  THIPUPOBAHMUS,
raJIOreHUPOBAHUS, TUAPATALMU, TOPEHUS ), TOTYyYEHUE U TPUMEHEHUE.

Apenbl. benson: cocras, cTpoeHue, (pU3MUECKUE U XMMUYECKHE CBOWCTBA
(peakiuu rajJoreHupoBaHUsl U HUTPOBAHUSA), IOJIYyYEHUE U IPUMEHEHHE. 10.1y0:
cocmas, cmpoenue, @uauueckue U Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJYyYeHUue U npumeneHue. TOKCUUHOCTh
apeHoB. ['eHeTnueckas CBSI3b MEXKIY YIJIEBOJAOPOAAMH, MPUHAIJICKANUMUA K
Pa3IMYHBIM KJ1accaM.



[IpyponHble MCTOYHUKM YTIIEBOAOPOAOB. lIpuponHbIi Ta3 W MOIyTHBIE
HedTsaubie ra3bl. Hedts u e€ mpoucxoxaenue. CrocoObl mepepaboTKH HEPTH:
NEPETOHKA, KPEKUHI (TEpMUYECKHUH, KaTaluTH4ecKuil), muposnus. I[IpomykTsl
nepepaboTKu HEPTH, X IPUMEHEHUE B IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHUS BEIIECTB M HX IPEBpALICHUMN:
O3HaKOMJIEHHME ¢ o00pa3llaMM IUIaCTMAacC, KaydyKOB M PE3HHbI, KOJUIEKIIUU
«Hedptp» u  «VYromp», MoJenMpoBaHHE  MOJIEKYJ  YIJIEBOAOPOJOB U
rajJlOr€HONPOU3BOIHBIX, IPOBE/ICHUE MPAKTUUYECKON PabOThI: MOIYYEHHE ITUIICHA
Y U3yYEHHE €TO CBOWCTB.

Pacuérnrle 3agaun.

Bbruncnenuss mo ypaBHEHMIO XHMUYECKOM peakuuu (Maccel, oO0bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHble OJHOATOMHBIE CIOHUPTHL. METaHOI M 3TaHOJ: CTPOCHHUE,
¢usznyeckue M XUMHYECKHE CBOMCTBA (pEakluu C aKTUBHBIMHU METAJUIAMH,
rajJlor€eHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BoJoponHbIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa M 3TaHOJIa Ha OPTraHu3M YellOBeKa.

MHoroatoMHble  COUPTBL. OJTWIEHIJIMKOIbL M  [JIMIEPUH: CTPOCHHUE,
¢usznyeckue M XUMHUYECKHE CBOMCTBAa (B3aUMOJIEHCTBUE CO IIEJTOYHBIMU
MeTaJUlaMM, Ka4eCTBEHHAs PEaKIMs Ha MHOIOATOMHBIE cnupThl). JleiicTBUE Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

DeHOoM: CTPOEHUE MOJICKYJIbl, (PU3MYECKUE U XUMHYECKUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpperunpl U kemouvl. DopMalblerui, AaUETANbIETHI: CTPOCHHE,
dusznyeckue U XMMHUYECKHE CBOMCTBa (pPEeakIMU OKUCICHHS U BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeaenbHble KapOOHOBBIE KHCIOThL. MypaBbuHas U
YKCyCHasi KUCJOThI: CTpOCHUE, PU3NYECKUEe U XMMHUYECKUE CBOMCTBA (CBOWCTBA,
o0miue aJs Kjlacca KUCIOT, peaklys 3TepupuKalnm), IoJydyeHe U MPUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KUCJIOTHI KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxnble »GUpBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cnoxubix  3pupoB. Kupel. T'mapommu3  xupoB. [IpumeHeHHe  KHUPOB.
buosornueckas posib )KUPOB.

YrneBompl: cocTtaB, Kiaccuukanus ~— YrieBojoB  (MOHO-, JH- W
noJsiucaxapubl). ['roko3a — npocTelimii MOHOcaxapu: 0COOEHHOCTU CTPOEHUS




MOJIEKYNbI, (U3UUECKHEe M XHUMHUYECKHE CBOMCTBa (B3aMMOJEUCTBHE C
rugnpokcuaom meau(ll), okucienne amMmmuadyHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIFOKO3bI), HAXOXACHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemntono3a kak npupoaHsie nmonumepbl. CTpoeHHe Kpaxmaia 1
newnono3bl.  dusnueckue M XUMUYECKHE CBOMCTBAa Kpaxmaya (THIPOJuU3,
KaueCTBEHHAs pPEaKIUs C HOJIOM).

OKCnepUMEHTAIbHBIE METOJIbl W3Y4YEHHUs BEIIECTB M HX MpEeBpalleHUM:
IpOBEJCHUE, HAOJIOJIEHUE M OMNHCAHHME JEMOHCTPALIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIUU OJHOATOMHBIX CIIHUPTOB (OKHCJIEHHE 3TaHOJIA
okcusmoM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom  meau(ll)), ampaernyioB (OKMCIEHHE aMMHUAYHBIM PacTBOPOM
okcuga cepebpa(l) u ruapokcumom wmeau(ll), B3aumopeiicTBue Kpaxmana ¢
MOJ0OM), TPOBEJICHUE NPAKTUUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrble 3agaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Maccel, oO0BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKLIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHuueckue coequHeHus. Puznyeckue
U XUMHYECKHE CBOMCTBA aMHMHOKHCIOT (Ha MpuUMepe IiuiuHa). buonornyeckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak npuUpoOIHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHnasd,
BTOpPUYHAs U TpPETHUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
THIPOJIN3, ICHATYpPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCIepUMEHTAIbHBIE METOJbl HM3yYEHHUS BEIIEeCTB M UX IPEBpAICHUI:
HaO0JII0ICHUE U ONKMCAHUE IEMOHCTPALIMOHHBIX ONBITOB: JIEHATypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIE MOHATUS XUMHH BBICOKOMOJIECKYJISIPHBIX COSAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINH, CPEIHSAS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALUs U MOJTUKOHEH AU

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHUs BELIECTB M HUX IPEBpALICHUIL:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannsanust MeXIpPEAMETHBIX CBSI3€d NPU U3YYEHUN OPraHUYECKOW XUMHUHU
B 10 Kilacce OCyIIECTBIISIETCS YEPE3 HCIIOJIb30BAHUE KaK OOLIUMX E€CTECTBEHHO-
HAyYHBIX MOHATHM, TaK U MOHATUH, SBISIOUIMXCA CUCTEMHBIMH Ul OTIEJIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OOmue ecTeCTBEHHO-HAY4YHBbIC TMOHSTHS: SBJICHHE, HAy4YHBIM (axT,
TUIIOTE3a, 3aKOH, TEOpHs, aHalIW3, CUHTE3, KiacCU(PHUKauus, MNEePUOJUYHOCTD,
HaOJII0/ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICITUPOBAHUE.

®dusuka: MaTepus, OSHEpPrHs, Macca, aroM, OJJIEKTPOH, MOJIEKYya,
PHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHOE€ COCTOSIHHE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kietka, opraHusMm, Ouocdepa, oOMEH BEIIESCTB B OpraHU3ME,
(doToCHHTE3, OMOJOTMYECKH AaKTUBHbIC BellecTBa (OENKH, YTIEeBOIbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasibl, TOPHBIE MOPObI, MOJE3HBIE UCKONIAEMBbIE, TOILIMBO,
pecypcsl.

TexHonorus: NHIIEBbIE NPOAYKTbl, OCHOBBI PALMOHAIBLHOTO MUTAHHUS,
MOIOIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTEPHAIIBI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUN dBJIeMEHT. ATOM. fapo aroma, H30TONBL. DJIEKTPOHHAsS
000J104YKa. DHEPreTU4ecKue YpOBHHU, MOAYPOBHU. ATOMHBIC OpOUTay, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacTpeeieHUs] SJIEKTPOHOB O OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Tepronnueckuit 3akoH U llepuognueckas cucteMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsizb NeproAMYECKOro 3akoHa u [leprnoandeckoil cuctemMbl
xumuyeckux snemeHToB [[. . MenzaeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH MW3MEHEHUS CBOWCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX UMHU TPOCTHIX U CIIOHBIX BEIMIECTB IO TPyMNIaM H TEPHOJIAM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XHUMHYECKasl CBSA3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJIIpHAsl W TOJISIpHAs, MOHHAs, MeTajuinyeckas). MexaHu3mbl
oOpa3oBaHUsS KOBAJICHTHOW XHUMHYECKOW CBsi3M (OOMEHHBI W JOHOPHO-



akuentopHsiil). BomopoaHas cBs3b. BajneHTHOCTb. DJIEKTPOOTPULATENIBHOCTb.
Crenenb okuciieHrsa. OHBI: KATHOHBI 1 AaHUOHBI.

BemecTtBa MOJIEKYJISIDHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[loHATHE O AUCIEPCHBIX cucTeMax. VICTUHHBIE M KOJUIOWIHBIE PAaCTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHU. Homenknatypa
HEOPraHUYECKUX BeEIIeCTB. I'eHeTnyeckas CBsA3b HEOPraHUYECKUX BEILIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuyeckas  peaknusa. Knaccuukamuss XMMHYECKHX  peakiuid B
HEOPraHWYECKOM M OpraHM4EeCKOM XWMHH. 3aKOH COXPAHEHHUS MAacChl BEILIECTB,
3aKOH COXPaHEHUs U NIPEBPALLECHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTb OT pa3IHyYHbIX (pakTopoB. OOpaTuMbie
peakuuu. XHUMHUYECKOe paBHOBecHe. {DaKTOpPbI, BIMUSAIOIIME HA COCTOSHHUE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Onextponutuyeckas auccouuanusa. CunbHble U Clla0ble 3JIEKTPOIMUTHI.
Cpena BOIHBIX pacTBOPOB BEILIECTB: KUCasi, HEUTpaIbHas, MIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIBHBIE METOABl M3YYEHUs BEIIECTB M MX IPEBPAILCHUN:
neMoHcTpanus Tabmun «llepuoandeckas cucremMa XUMUYECKHUX dnemMeHToB 1. .
MenneneeBay, U3ydeHHe MOJENEeH KPUCTANIMYECKUX PEUIETOK, HaOIOJCHUE U
ONKCaHUE JIEMOHCTPALMOHHBIX U  JIA0OPATOPHBIX OIBITOB  (pa3yioKeHHe
IIEPOKCHJIa BOJAOPOJAa B NPUCYTCTBUH KaTalW3aTropa, OIPENEIEHUE Cpeabl
pPacTBOPOB BEIIECTB C IMOMOUIBIO YHHMBEPCAJIBHOIO HHAMKATOPA, PEAKINHU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKONH paldoThl «BnusHHE pa3audHbIX
($akTOpOB Ha CKOPOCTh XMMHUECKON PEaKIINI.

PacuéTtHrble 3amaun.

Pacy€rel 110 ypaBHEHHMSAM XMMHYECKHX pEAKLUH, B TOM YHCIE
TEPMOXUMUYECKUE PACUETBI, PACUETHI C HMCIIOJB30BAHUEM IOHATHUS «MaCCOBAs
JIOJIs1 BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxenue HemerayuioB B llepuoguueckont  cucreme
xumuueckux viemeHToB JI. M. MenaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBONCTBA HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepona).



XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJloT€HOB, CEPhI, a30Ta,
dochopa, yrmepomsa W KpeMHHS)) W HX  COCIWHCHUH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJOPOJAHBIX COSTMHEHHUN).

[IpumeHeHne BaXKHEUIIINX HEMETAIIOB M X COCUHEHUM.

Merannel. [lonoxenne meramnos B [lepronnyueckon cucreMe XMMHYECKUX
anemenToB J[. 1. MengeneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JI0UEK
aToMOB MeTayioB. OO0mue ¢uzndeckue cBoiicTBa MeTamioB. CIijlaBbl METAJIOB.
DIIEKTPOXUMHUUECCKHUI PSJT HAPSHKEHUN METAIIIIOB.

XWUMHUYECKHE CBOMCTBA BAXXHEHUIIMX METAJUIOB (HATPHUM, KaJHMM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crnocoObl moydeHus: MeTaiioB. [IpuMeHeHrne meTamwioB B ObITY U
TEXHHUKE.

DKCNEpUMEHTaIbHbICE METOJIbl HM3YyYE€HHS BEIIECTB M MX MPEBpAILCHUMN:
M3YYEHHUE KOJUICKIMHM «MeTamibl U CIUIaBbl», 00pa3l[OB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAJBHBIX 3aj7a4, HaOJIOJICHHE U OMUCAHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUAA ATIOMUHUS C PACTBOPAMHU
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

PacuéTtHbic 3amaum.

Pacuétpl Macchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi 00bEMY OJHOTO M3 YUYaCTBYIOIIUMX B PEaKIMU BEIIECTB,
pacu€Thbl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIUH, €CIIU OTHO
13 BEUIECTB UMEET IPUMECH.

XuMHUS U )KM3Hb

Ponp xumum B oOecrieueHUH HKOJOTUUECKOM, SHEPreTUUECKON U MUIIEBOM
0€30MacHOCTH, PA3BUTHUU MEAUIUHBI. [IoHATHE O HAay4YHBIX METOAaX IMO3HAHUS
BEIIECTB M XUMUUYECKUX PEAKIIHIA.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUNAX TPOMBIILICHHOTO
MOJyYCHUS Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUPE BEHIECTB M MATEPUATIOB: BAXKHEHIINE CTPOUTEIHHBIC
MaTepuasabl, KOHCTPYKUMOHHBIE MaTepualbl, KpackKH, CTEKJIO, KepamuKa,
MaTepHuajbl IJis JEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYeCKUEe U MUHEPAJIbHbBIC
ya00peHusl.

XuMHST U 3J0pPOBbE YEIOBEKA: IMPABWJIA HCMHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBusia 0€30MacHOTO MCHOJIb30BaHUS MPENapaToB OBITOBOM XUMUHU
B ITIOBCEHEBHOM JKU3HU.

MexnpenMeTHsIe CBSI3H.

Peanuzauust MeXNpeaIMETHBIX CBSI3ed INpU  M3ydeHUW oOwmed u
HEOpraHu4eckor XxuMuu B 11 Ki1acce oCyIecTBISIETCA YEpPE3 UCIIOIB30BAHUE KaK



OOIIMX €CTeCTBEHHO-HAYYHbIX TOHATHN, TaK W TOHATHH, SBISIONIUXCA
CHUCTEMHBIMH JIJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIMKIIA.

OO11ue ecTecTBEHHO-HAy4YHbIE MOHATHS: Hay4HbIN (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PHUKAIMi, TMEePUOJUYHOCTh, HaAOIIOCHHE,
HKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHUE, SIBIICHUE.

dusuka: Matepusi, JHEPIusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TON, PaJUOAKTUBHOCTb, MOJIEKYyJa, IHEPreTUYeCKUld YpPOBEHb, BEILECTBO,
TENO, O0BEM, arperaTHoe COCTOSHHE BEIIECTBa, (PHU3MUECKUE BEIHMYUHBI U
€IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, OpraHu3M, 3KocucTema, Ouochepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepasbl, TOpHbIE TOPO/Ibl, TIOJE3HBIE UCKOTIAEMbIE, TOIIUBO,
pecypcehl.

TexHonorus: XuMu4eckasi IPOMBIIIJICHHOCTh, METAJUTYPTHUs, IPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEePHAJIOB, CEIHCKOXO3WCTBEHHOE MPOU3BOJCTBO, IMHIIEBAs
MPOMBIIICHHOCTh,  (hapMarieBTHUecKass MPOMBINIICHHOCTh, POU3BOJCTBO
KOCMETHYECKHX IIPEernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUasIoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie | IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XUMUM
Aknacc:
. https://www.yaklass.ru/p/himija/10-
[IpeameT opraHnveckoil XuMHH. . L
klass/osnovy-organicheskoi-khimii-
1.1 Teopus CTpf)eHI/ISI OpPTaHUYECKUX 3 6490554/ predmet-orsanicheskoi-
coemunenuii A. M. Byrnieposa khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
Alknacc:
[IpesenbHbie YrIeBOIOPOE — https://www.yaklass.ru/p/himija/10-
2.1 2 klass/uglevodorody-
ATRAHRT 6579439/alkany-metan-i-ego-
gomologi-6579437
Aknacc:
Henpeaenbibie YIIEBOI0pOH: https://www.yaklass.ru/p/himija/10-
2.2 6 1 klass/uglevodorody-
AJIKCHB, AITKAUCHEL, aJTKHHBI 6579439/alkany-izomeriia-
nomenklatura-6890484
Alknacc:
2.3 ApomaTH4ecKue yrieBog0pOIbl 2 https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-6579439/areny-



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/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484

benzol-i-ego-gomologi-6912879

2.4

[IpuponHbIe HCTOUHUKHU
YIJIEBOJIOPOAOB U UX IepepadoTka

flknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/uglevodorody-v-prirode-
6917422

Hroro no pasaciny

13

Pasznen 3. Kucaopoacoaepskamnue oprannyeckue coeIuHeHust

3.1

Cnuptel. Genon

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

6580873 /nasyshchennye-
odnoatomnye-spirty-metanol-
etanol-6569756

3.2

Anbnernasl. KapooHOBBIE KUCTOTHI.
CrnosxHble 3¢upsl

Axknacc:
https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-
kisloty-6780279/aldegidy-i-ketony-
6777547

3.3

Yrnesoanl

Arknacc:
https://www.yaklass.ru/p/himija/10-

klass/uglevody-prirodnye-
soedineniia-6835083/klassifikatciia-
uglevodov-6828518



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518

Uroro no pazgeny

13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

Arknacc:
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3 soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-6585751

Hroro no pazaeny 3

Paspnen S. BeicokoMoJieKyIsipHbIE COCAUHEHUSA
Axknacc:
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-

5.1 ITnacrmaccel. Kayuyku. Bonokna 2 soedineniia-vms-6880782/osnovnye-
poniatiia-vms-reaktcii-polimerizatcii-
i-polikondensatcii-6880783

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

11 KJIACC

KoanuecTBo 4acoB
HanmenoBaHmue pa3jiesioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
C - . Axknacc:
TpoeHue aTroMoB. Ilepuoguaeckuii -
p proa https://www.yaklass.ru/p/himija/11-
3akoH u [lepuoanueckas cucrema o
1.1 3 klass/osnovnye-poniatiia-i-zakony-
XUMHYECKHX 31eMeHTOoB /1. M. L ]
khimii-6931691/sovremennaia-
Menpeneesa -
model-stroeniia-atoma-6936621
Aknacc:
https://www.yaklass.ru/p/himija/11-
19 CTpoeHue BellecTBa. 4 klass/khimicheskaia-sviaz-i-stroenie-

' MHoroo6pa3ue BemecTs veshchestva-6927604/elektronnaia-
priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170
Arknacc:
https://www.yaklass.ru/p/himija/11-

1.3 XUMHUYECKUE PeaKUU 6 1 1 klass/khimicheskaia-kinetika-
6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-6964758

Hroro mo pazueny 13

Paszgen 2. Heopranuueckasi Xumusi
Axknacc:
https://www.yaklass.ru/p/himija/11-

2.1 Meramisl 6 1

klass/kharakteristika-metallov-
7200709/metally-obshchie-svoistva-



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
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://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
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

metallov-7183914

Axknacc:
https://www.yaklass.ru/p/himija/11-

2.2 Hemeramnsl 9 klass/kharakteristika-nemetallov-
7269055/khimicheskie-elementy-
nemetally-6852268
Aknacc:
https://www.yaklass.ru/p/himija/10-

CBA3H HEOprAHMIECKUX 1 klass/reshenie-raschetnykh-zadach-

2.3 2 6888498 /vyvod-molekuliarnoi-formuly-

OPTATHHACCRIX BELICCTS po-plotnosti-i-massovoi-dole-
khimicheskogo- -6874541
Htoro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
Aknacc:
https://www.yaklass.ru/p/himija/11-

3.1 XuMUS U )KU3Hb 4 L o
klass/khimiia-i-zhizn-7285128/printcipy-
khimicheskogo-proizvodstva-7279412

Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koaunue
CTBO
4acoB

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

[Ipenmer oprann4eckoil XumMuu, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE

Alknacc:
https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554 /predmet-organicheskoi-
khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217/re-953b4eeb-
71d7-4e80-b40c-5c481387ece8

Teopus crpoenus oprannyeckux coenuHenud A. M. bytiepoBa, €€ OCHOBHBIE
MOJIOKEHUS

P3LU:
https://resh.edu.ru/subject/lesson/614

9/conspect/170387/

HpeZ[CTaBJ'ICHI/IC 0 KJ'IaCCI/I(bI/IKaI_II/II/I OpraHUYCCKUX BCHICCTB. HOMGHKJ'IaTypa
(CI/ICTeMaTI/I‘IGCKaSI) 1 TPUBUAJIBHBIC Ha3BaHUA OPraHNMYCCKUX BCUICCTB

Axknacc:
https://www.yaklass.ru/p/himija/10-

klass/osnovy-organicheskoi-khimii-
6490554/khimicheskaia-sviaz-v-
organicheskikh-soedineniiakh-6482959

Ankansbl: cocTaB U CTPOCHUEC, TOMOJIOT WYECKUI pan

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-
metan-i-ego-gomologi-6579437

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-
fizicheskie-i-khimicheskie-svoistva-
poluchenie-i-primenenie-6890485

P3LL:
https://resh.edu.ru/subject/lesson/6151/



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://resh.edu.ru/subject/lesson/6151/start/149993/

start/149993/

MertaH u 3TaH — OPOCTEUIINE MPEACTABUTEIHN AIKAHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-
etilen-i-ego-gomologi-6898889

P3LLU:
https://resh.edu.ru/subject/lesson/541
2/start/212563/

OTUIIeH U MMPOMUJICH — HpOCTGﬁH.IPIC MMpEACTAaBUTECIIN AJIKCHOB

flknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-
poluchenie-i-primenenie-6895074

[Ipaktuueckas padora Ne 1. «[lomyueHne STUiIeHAa U U3yYSHHE €TO CBOMCTBY»

Anxanuensl. byranuen-1,3 u metunGyraauen-1,3. Ioxydyenue
CUHTETHYECKOTO KayuyyKa ¥ pEe3HHbI

flknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/alkadieny-6899278

10

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUA, I' OMOJIOTUYECKHI pAA. AI.[CTI/IJ'IGH
— HpOCTCfII.HHIZ OpeACTAaBUTCIIb AJIKUHOB

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-
atcetilen-i-ego-gomologi-6892969

11

Brrunciienus no ypaBHEHUIO XUMHUYECKOW PEaKIIUU

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-
svoistva-poluchenie-primenenie-
6899279/tv-66d08620-9487-4081-
8875-6e6c5d935807



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
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/alkadieny-6899278
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://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-svoistva-poluchenie-primenenie-6899279/tv-66d08620-9487-4081-8875-6e6c5d935807
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/tv-66d08620-9487-4081-8875-6e6c5d935807
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/tv-66d08620-9487-4081-8875-6e6c5d935807
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/tv-66d08620-9487-4081-8875-6e6c5d935807
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/tv-66d08620-9487-4081-8875-6e6c5d935807

12

Apenbl: 0eH301 U TONTyoJ1. TOKCHYHOCTh apCHOB

AKnacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-
benzol-i-ego-gomologi-6912879

P3LLU:
https://resh.edu.ru/subject/lesson/477
5/start/150494/

13

I'eneTnueckas cBSI3b YTJI€BOAOPOAOB, IPUHAJICKAIIIUX K PA3JIMIHBIM
Kj1aCcCaM

Alknacc:
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-
6579439/predelnye-nepredelnye-i-

aromaticheskie-uglevodorody-6892051

14

[IpupoaHble HICTOYHUMKY YIIIEBOAOPOJOB: IPUPOJHBIN I'a3 U IIOIyTHHIE
He(TsAHbIE ra3bl, He(Th U MPOAYKTHI €€ nepepaboTKu

Aknacc:
https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-

6579439/uglevodorody-v-prirode-

6917422

PoLW:
https://resh.edu.ru/subject/lesson/614

8/start/170461/

15

[IpupoaHble HCTOYHUKH YTJIEBOAOPOJIOB: MPUPOJHBIN I'a3 U MOMYTHBIE
He(TsAHbIE ra3bl, He()Th U MPOAYKTHI €€ nepepaboTKu

Axknacc:
https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-
6579439/uglevodorody-v-prirode-
6917422 /tv-20392352-ce2d-4006-
2ae1-92332d6f00d4

16

KonTtponpHas padota mo pasneny «YTIeBOI0POIBD)

17

HpeI[eJ'ILHLIe OOAHOATOMHBIC CIIMPTHI: MCTAHOJI U 3TAHOJIL. BO,[[OpOI[HaH CBA3b

Arknacc:
https://www.yaklass.ru/p/himija/10-

klass/spirty-fenoly-

6580873/nasyshchennye-odnoatomnye-



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756

spirty-metanol-etanol-6569756

P3LLU:
https://resh.edu.ru/subject/lesson/476
9/start/150550/

Arknacc:
https://www.yaklass.ru/p/himija/10-

18 MHOroaTroMHBbIE CIIUPTHL: ITUICHIIIUKOIb U TIIULIEPUH klass/spirty-fenoly-
6580873/mnogoatomnye-spirty-
etilenglikol-glitcerin-6582929

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

) . 6580873 /aromaticheskie-spirty-fenol-

19 @DeHO: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUYECKHE CBOICTBA, 6584218

MIPUMEHEHHUE
POLW:
https://resh.edu.ru/subject/lesson/572
7/start/150577/
Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
kisloty-6780279/aldegidy-i-ketony-

20 Anpaeruapl: GOpMaIbACTH H alleTaIbICTHI. ATICTOH 6777547
PoLW:
https://resh.edu.ru/subject/lesson/477
6/start/150604/

Aknacc:
https://www.yaklass.ru/p/himija/10-

21 O1HOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U YKCYCHAs klass/aldegidy-ketony-karbonovye-

kisloty-6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067



https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
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://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067

22

[TpakTiueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI»

23

CreapuHOBas U OJIEUHOBAS KUCIOTHI, KaK MPEACTaBUTEIH BBICIINX
KapOOHOBBIX KUCIIOT

Aknacc:
https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-

kisloty-6780279/uglevodorody-spirty-

aldegidy-karbonovye-kisloty-6780277

24

MBeia KaK COJIM BBICIINX Kap6OHOBLIX KHCJIOT, UX MOIOIICC [[GflCTBI/Ie

25

CrnosxHbIe 3(hUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIOT. [ 'maponm3
CJIOKHBIX 3(prpoB

Arknacc:
https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-

kisloty-6780279/uglevodorody-spirty-

aldegidy-karbonovye-kisloty-

6780277 /tv-eed4a59e8-3627-4147-

ac3d-8f40a88d158e

26

Kupsl: runponus, npuMeHeHue, OnoIornyecKas posib )KUPOB

Arknacc:
https://www.yaklass.ru/p/himija/10-

klass/slozhnye-efiry-i-zhiry-

6850158/zhiry-6849681

P3LL:
https://resh.edu.ru/subject/lesson/595
2/start/150631/

27

VYrneBoasl: cocTa, kKiaccudukanys. Baxxneiume npeacTaBUTeNN: IIII0K03a,
bpyxTO3a, caxapo3a

Axknacc:
https://www.yaklass.ru/p/himija/10-

klass/uglevody-prirodnye-soedineniia-

6835083 /klassifikatciia-uglevodov-

6828518

POLWL:
https://resh.edu.ru/subject/lesson/615
0/start/150687/

28

KanMaJ'I " OCJIJIK0JI03a KaK IMMPUPOIHBIC IMOJIMMEPBI



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/tv-ee4a59e8-3627-4147-ac3d-8f40a88d158e
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

29

KonrtpomnbHas padora o pasneny «Kucmopoacoaepxaniie opraHndecKue
COCIIMHEHUS

30

AMMHBI: METHJIAMHUH U aHUJIMH

Aknacc:
https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-soedineniia-

6852270/aminy-proizvodnye-ammiaka-

nasyshchennye-aminy-6585751

31

AMI/IHOKI/ICHOTBI KakK an)OTepHBIC OpFaHI/I‘-IeCKI/Ie COCAUHCHU, UX
ouonornyeckoe 3gauenue. [lermrruant

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-
soedineniia-6853801

P3LL:
https://resh.edu.ru/subject/lesson/474
3/start/150742/

32

benku xak IPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIMHCHUA

Arknacc:
https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-soedineniia-
6852270/nukleinovye-kisloty-dnk-rnk-
5970859

33

OCHOBHBIC TTOHITUS XHMUH BBICOKOMOJICKYJIAPHBIX COEIMHEHUM

Aknacc:
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-
vms-6880782/osnovnye-poniatiia-vms-
reaktcii-polimerizatcii-i-polikondensatcii-
6880783

POLWL:
https://resh.edu.ru/subject/lesson/609
5/start/150823/

34

OcHOBHBIC MCTObl CHHTC3a BBICOKOMOJICKYIISIPHBIX COE€IUHEHMH.

Axknacc:
https://www.yaklass.ru/p/himija/10-



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://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540

[TnacTMaccel, Kay4yku, BOJIOKHA

klass/vysokomolekuliarnye-soedineniia-
vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-volokon-
6874540

POLL:
https://resh.edu.ru/subject/lesson/482
3/start/150933/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4823/start/150933/

11 KJIACC

Ne Tema ypoka KolH1ecTBo DJIeKTpPOHHbIe U (POBbIE
n/n oOpa3oBaTe/ibHbIE pecypchl
JacoB
Aknacc:
https://www.yaklass.ru/p/himija/11-
1 XUMHUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(MUTYpAIHsi aTOMOB 1 klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/sovremennaia-
model-stroeniia-atoma-6936621
Arknacc:
https://www.yaklass.ru/p/himija/8-
[Tepuonuueckuii 3akoH u Ileproanueckas cucTeMa XUMUYECKUX klass/periodicheskii-zakon-i-
2 anemenTtoB JI. 1. Menpeneena, ux CBsi3b C COBPEMEHHOM TeopUei 1 stroenie-atomov-
CTPOECHHUS aTOMOB 163960/periodicheskaia-tablitca-i-
zakonomernosti-izmeneniia-svoistv-
khimicheski -174105
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB M UX
3 COEIMHEHMI 10 IpynnaM U nepuojiaM. 3HaueHHe MepuoguIecKoro 1
3aKOHA U CUCTEMbI XUMHIecKuX s1eMeHToB J[.M. Mennaeneena B
pPa3BUTHUU HAYKH
Axknacc:
https://www.yaklass.ru/p/himija/11-
4 Crtpoenue BemiecTBa. XUMHUYECKAs CBS3b, €€ BUJIBI; MEXaHU3MBI 1 klass/khimicheskaia-sviaz-i-stroenie-

o0pa3oBaHMs KOBaJECHTHOU CBsi3Hu. BomopogHas cBs3b

veshchestva-6927604/elektronnaia-
priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
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

BanenTHOCTS. BHCKTPOOTPI/II_[aTCJII)HOCTB. CreneHb OKHCIICHHS.

° BemiecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS
fAlknacc:
https://www.yaklass.ru/p/himija/8-
6 [TonsiTne 0 nucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOUAHBIE klass/rastvory-58606/vychisleniia-
pactBopbl. MaccoBas 10Jisl BELIECTBAa B paCTBOPE sviazannye-s-prigotovleniem-
rastvorov-s-zadannoi-massovoi-d -
229575
7 Krnaccudukanus u HoMEHKIIaTypa HEOPraHUYECKUX COeTMHEHUI.
['enernueckas cBsi3b HEOPraHUYECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB
fAlknacc:
https://www.yaklass.ru/p/himija/9-
Knaccudukanus XUMHYECKUX PEaKIHii B HEOPTaHHYECKOHN U klass/klassifikatciia-khimicheskikh-
8 OpraHUYEeCKON XMMHH. 3aKOH COXPAaHEHUS MACcChl BEIIECTB; 3aKOH reaktcii-i-zakonomernosti-ikh-
COXpaHEHUsI U IIPEBPALLEHUS DHEPTUH IPU XUMHUYECKUX PEAKIUAX protekaniia-212242/klassifikatciia-
khimicheskikh-reaktcii-po-chislu-i-
sostavu-vstupivshikh- -212243
fAlknacc:
https://www.yaklass.ru/p/himija/9-
klass/klassifikatciia-khimicheskikh-
9 Ckopoctb peakiun. OOpaTuMble peakiuu. XUMHYECKOEe PaBHOBECHE reaktcii-i-zakonomernosti-ikh-
protekaniia-212242/skorost-
protekaniia-khimicheskoi-reaktcii-
katalizatory-287186
10 [IpakTnueckas pa60Ta\1’ Ne 1. «BnusiHre paznuyHbiX (HaKTOpoB Ha
CKOPOCTh XUMHUUYECKON PEAKITUM
11 DnekTponuTHueckas aucconuanus. [lonstre o BOgopoaHOM Aknacc:



https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-zadannoi-massovoi-d_-229575
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-zadannoi-massovoi-d_-229575
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-zadannoi-massovoi-d_-229575
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-zadannoi-massovoi-d_-229575
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/vychisleniia-sviazannye-s-prigotovleniem-rastvorov-s-zadannoi-massovoi-d_-229575
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186

nokazatene (pH) pactBopa. Peakunn nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHHMYECKUX BEIIECTB

https://www.yaklass.ru/p/himija/8-

klass/rastvory-
58606/elektroliticheskaia-
dissotciatciia-kislot-osnovanii-i-solei-
102805

OKHCIUTEITbHO-BOCCTAHOBUTEIbHBIC peaKknuu. [Tousitue 06

AKnacc:
https://www.yaklass.ru/p/himija/9-
klass/klassifikatciia-khimicheskikh-

12 .
3JIEKTPOJIN3E PACILIIaBOB U PACTBOPOB COJIEU reaktcii-i-zakonomernosti-ikh-
protekaniia-212242/klassifikatciia-
khimicheskikh-reaktcii-ovr-287184
13 KonTponbHas padota mo pazueny «TeopeTndecKkue OCHOBBI XMMUI)
M - . Aknacc:
€TaJlIbl, MX MosiokeHue B [lepuoanueckoii cucTeMe XUMHUUYECKHUX -
PHOA https://www.yaklass.ru/p/himija/9-
14 anemenToB /. 1. MenzeneeBa u 0COOEHHOCTH CTPOEHUSI ATOMOB. L
N klass/khimiia-metallov-
O6mue dpuznyeckue CBOMCTBa METAIIIOB
163805/metally-15154
15 CrnaBel METaIIOB. DIIEKTPOXUMUYECKUH PSIT HAPSHKEHUH METaioB
Aknacc:
https://www.yaklass.ru/p/himija/9-
klass/khimiia-metallov-
163805/shchelochnye-metally-i-ikh-
16 XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KAJIUH, soedineniia-163806

KaJIbIIMH, MAarHUH, aJTFOMUHHK ) U UX COSTUHCHUN

AKnacc:
https://www.yaklass.ru/p/himija/9-

klass/khimiia-metallov-
163805/shchelochnozemelnye-
metally-i-ikh-soedineniia-186776



https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektroliticheskaia-dissotciatciia-kislot-osnovanii-i-solei-102805
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektroliticheskaia-dissotciatciia-kislot-osnovanii-i-solei-102805
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektroliticheskaia-dissotciatciia-kislot-osnovanii-i-solei-102805
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektroliticheskaia-dissotciatciia-kislot-osnovanii-i-solei-102805
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/elektroliticheskaia-dissotciatciia-kislot-osnovanii-i-solei-102805
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776

AKnacc:
https://www.yaklass.ru/p/himija/9-

klass/khimiia-metallov-

163805/aliuminii-i-ego-soedineniia-
174793

17 XUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX COSIUHEHUN
Aknacc:
https://www.yaklass.ru/p/himija/9-
18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKejle3a U X COeJUHEHHI klass/khimiia-metallov-
163805/zhelezo-i-ego-soedineniia-
200280
19 [IpakTuueckast pabora Ne 2. "Penienne s3kcriepUMeHTaIbHBIX 33/1a4 110
teme «MeTamie»"
Aknacc:
20 Hewmeramel, nx nonoxenue B [leproanueckoii cucreMe XUMHYECKIX https://www.yaklass.ru/p/himija/9-
anemenToB /. 1. MenzeneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB klass/khimiia-nemetallov-
157456/svoistva-vodoroda-157457
fAlknacc:
. https://www.yaklass.ru/p/himija/9-
21 dusnyuecKne CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAIUIOB (Ha Klass/khimiia-nemetallov-
puMepe KUCIoposa, cepsl, hocdopa u yriepoaa) 157456/galogeny-khlor-i-ego-
soedineniia-161110
Aknacc:
https://www.yaklass.ru/p/himija/9-
22 XUMUYECKUE CBOKMCTBA TAJIOTEHOB, CEPBI M KX COCTUHEHUI klass/khimiia-nemetallov-

157456/voda-159651
AKnacc:



https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/zhelezo-i-ego-soedineniia-200280
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/zhelezo-i-ego-soedineniia-200280
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/zhelezo-i-ego-soedineniia-200280
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/zhelezo-i-ego-soedineniia-200280
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/voda-159651
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/voda-159651
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/voda-159651

https://www.yaklass.ru/p/himija/9-

klass/khimiia-nemetallov-

157456/sera-i-ee-soedineniia-
161314

23

XUMHUYECKHE CBOMCTBA a30Ta, ocodpa M UX COeTUHECHUN

Axknacc:
https://www.yaklass.ru/p/himija/9-

klass/khimiia-nemetallov-

157456/azot-i-ego-soedineniia-
161796
Axknacc:

https://www.yaklass.ru/p/himija/9-

klass/khimiia-nemetallov-
157456/fosfor-soedineniia-fosfora-
163104

24

XUMHUYeCcKre CBOMCTBA yriaepoaa, KpEMHUA U UX COC,I[I/IHCHI/Iﬁ

AKnacc:
https://www.yaklass.ru/p/himija/9-

klass/khimiia-nemetallov-
157456/uglerod-soedineniia-
ugleroda-163475

fAlknacc:

https://www.yaklass.ru/p/himija/9-

klass/khimiia-nemetallov-
157456/kremnii-soedineniia-
kremniia-163625

25

HpI/IMCHCHI/IC Ba)KHEHUIIIMX HEMETAIJIOB U UX COCOUHEHUI

26

O606H_IGHI/IC U CHCTeMaTH3allls 3HaHUM 110 TeMe «HemMeTasbly.
Brruncienus no YpaBHCHUAM XUMHNYCCKUX peaKHI/Iﬁ n
TCPMOXUMHUYCCKUC paC‘-IéTBI



https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/fosfor-soedineniia-fosfora-163104
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/fosfor-soedineniia-fosfora-163104
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/fosfor-soedineniia-fosfora-163104
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/fosfor-soedineniia-fosfora-163104
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/uglerod-soedineniia-ugleroda-163475
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/uglerod-soedineniia-ugleroda-163475
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/uglerod-soedineniia-ugleroda-163475
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/uglerod-soedineniia-ugleroda-163475
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625

[TpakTrueckas padota Ne 3. «PemreHre s3KCIIepUMEHTAIBHBIX 33724 110

2t teme "Hemerasmbl"» L

28 Kontponbras padota mo temam «MeTaiuisl» n «Hemeramiby 1

29 Heopranuueckue u oprannyeckue Kuciaotel. Heoprannueckue u 1
OpraHUYEeCKHUEe OCHOBAHUS

30 AMdoTepHble HeOpraHM4eCcKHe U OpraHMYeCKUe COeTUHEHUS. 1
I'enetnueckas CBSI3b HEOPraHMUYECKUX U OPTaHUYECKUX BEILECTB

31 Ponb xumun B o0ecrieueHu 3KOJI0THIECKON, JHEPTETUUECKON U 1
MUIIEBON O€30MaCHOCTH, PAa3BUTUU MEIUIIUHBI

39 [IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO 1
MOJIyYeHUs] BaXKHEHUIIINX BEIIECTB

33 UYennoBek B MUPE BEIIECTB U MAaTECPHATIOB 1

34 XUMHS ¥ 370POBbE YEIIOBEKa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocsemienne»
» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

e Tazera "Xumusa" uzgarenbckoro aoMa 1-ro ceHtsops. Caiir "5 uny Ha
ypok xumun'". MaTtepuanisl K ypoky.Azipec
caitra: http://him.1september.ru

o XuMus 751 BCEX: MILTIOCTPUPOBAHHBIE MaTEpPHUaIbI 11O OOIIIEH,
OpPraHUYeCcKOl M HeopraHudeckou xumuu. Anpec caiita: http://school-
sector.relarn.ru/nsm/

o Kypnan "Xumus n XKuzub - XXI Bex" Aapec caiita: http://www.hij.ru

e Mup xumun Anpec caiita: http://chemistry.narod.ru

e OpraHuyeckasi XUMUS: FJIEKTPOHHbBIN YUEOHUK JIsl CPETHEN IITKOJIbI
Anpec caiira: http://chem.rusolymp.ru

e OTKpBITHIM 0aHK 3aJaHUI MO OIIEHKE €CTeCTBEHHOHAYYHOU
rpamotHoctd ®UITU. Anpec caiita: https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

 Caiir rpynnsl komnanuii «[IpocBemenne». Anpec
caitra: https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-
k-proizvodstvu.html

o Dokchopa. YueOHuk. Xumus. Azpec caira:
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=m
edia&utm_campaign=media_all_all_wiki-
himiya&utm_content=27072022_article-chemistry-online


http://him.1september.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://chemistry.narod.ru/
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https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

e Enunas xomiekuus udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. Apec
caitra: http://school-collection.edu.ru

o denepanbHpli IEHTP HHPOPMAITMOHHO-00pa30BaATEILHBIX PECYPCOB
(®LHOP).Anpec caiira: http://fcior.edu.ru

e Ounaitn-tiatrgopma «l{udpoBoit 06pazoBaTeNbHBIN KOHTEHT». Ajipec
carita: https://educont.ru/

e (OOpazoBarenbHbIi nHTEpHET-TIOpTal «AKace». Anpec
caitra: https://www.yaklass.ru/

o OOpazoBarenbHblil uHTEpHET-IOpTaN «POIDY. Anpec caiita:
https://resh.edu.ru/


http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
https://educont.ru/
https://www.yaklass.ru/

