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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1O XWMHUM Ha YPOBHE CpemHEro obmero ob0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoilt denepanumny», TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS
denepanbHOil 00pa3oBaTENbHON MPOrpaMMbl CpeAHEro oo1iero o0pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBarensbHoM ctangapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoi
Oenepanyy, peanu3ylOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMBI, U
OCHOBHBIX ToNIokeHUH «CTpaTeruu pa3BUTHUA BocnUTaHus B Poccuiickoi
Oenepanuu Ha nepuoy 10 2025 rona» (Pacmopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oOuielt crpareruu o0y4eHus, BOCIIUTAHUS U Pa3BUTUS 00y4aroUIMXcsl CpeACTBaMU
yuebHoro npeamera «Xumusi» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABWIIU
koHuenryaibapie mnojoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH,
COJIepKaHMsl, PE3yJbTATOB OOy4YEeHUS] U TpPeOOBaHMN K YpPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4YaeMoe BBIITYCKHUKaMHU
0011e00pa3oBaTeNbHON OpraHU3aluy, SBISETCS HEOTHEMJIEMOM YacThlo HX
oOpazoBaHHOCTA. (OHO CIYXUT 3aBEPIIAIOIIMM JTAaloOM pealu3aldh  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIHUX
LEJIOCTHOM CHCTeME XHUMHUYECKOro O00pa3oBaHUsA. T I[EHHOCTU KAacaroTcCs
NO3HAHMSI 3aKOHOB MPUPOABI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYpbl
YeJI0BeKa, a TaKXKe DKOJOTMYEeCKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0pOBbI0 M TpUPOAHOM cpene. Peanusyercs xumMuyeckoe oOpa3oBaHUE
o0yyJarommxcss Ha YPOBHE CPEIHETr0 0O0IIero oopa3oBaHusl CpeCTBaMU Y4eOHOTO
npeaMera  «XuMHUs», COIAEpPKAHUE M IMOCTPOCHHE KOTOPOrO OIPEAEIICHbl B
mporpaMme MO0 XHMHUH C YYETOM CHeNU(PUKH HAYKH XUMHH, €€ 3HA4YCHHS B
MO3HAHUM TMPUPOABl U B MaTEpUATbHOW XU3HU OOIIECTBa, a TaKXKe C y4ETOM
o0uMX 1ened M NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero oobiero oopaszosanus B Poccuiickoii denepanum.

XUMUSl KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio posib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaibHON KYyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHKE PALIMOHATBLHOIO HAYYHOTO MBIILJIEHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOJIBI U YENIOBEKa, KOTopoe (hopMHpyeTcss B XMMUU Ha OCHOBE MOHUMAaHHUSA
BELIECTBEHHOI'0 COCTAaBa OKPYXAIOLIEro MHpa, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU PUMEHEHUS.



TecHo B3aMMOJENUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS cTaja
HEOThEMJIEMOI YacThl0 MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO
TpyJa M JKM3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUSI KaK Hayka
CO3UJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBleHA HA pEUICHUE
IJI00AJIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOrHYeCKO 0€30MaCHOCTH U OXPaHbl 3710POBbSI.

B coorBercTBUM C OOmMMMU IENSIMHM W TNPUHIUIAMHA CPEIHEr0 OOIIEro
oOpa3oBaHus coaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
M3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYID KM IS BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLMyMa, HPOJOJKEHUS
00pa30BaHUsI B PA3IUYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnstolluMH ~ nipeaMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Opranuueckas xumus» U «OOIass M HeopraHUYecKass XUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMaA
3HAHWM MO0 HEOPTraHWYECKOW XUMUU (C BKIIOUECHHEM 3HAHUW W3 OOIIEH XUMHH) U
OpraHn4ecKor Xxumuu. POpMHUpPOBaHME JAHHOM CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMera 0O€CIEeYMBAET BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOroo0Opaszus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa copepxkanus KypcoB — «Opranuwdeckas xumus» U «OOmas u
HEOpraHuveckas XUMUs» cQopMUpOBaHa B MpPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K H3YyYECHHI0 Y4YeOHOro Marepuajia M 0O0YCIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  OMNpeNe’IEHHBIX
TEOPETUYECKUX YPOBHsSX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUM CTPOEHHS OPraHMYECKUX
COCIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXUMUYECKUX M DIEKTPOHHBIX
OpelcTaBlieHUd O cTpoeHuu BemecTB. CBelneHus 00 HU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCSI B PA3BUTHU — OT YIJIEBOJOPOJIOB JO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COEOMHEHUMU. B Kypce OpraHnueckol XUMHHU MOJYYarT pPa3BUTHE
chopMUpOBaHHbIC HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs MEPBOHAYATLHbBIC
NPEJICTaBIICHUs O XMMUYECKON CBSI3H, KIACCU(PUKALIMOHHBIX MPU3HAKAX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKON pEAKIINH.

[lon HOBBIM yrioM 3peHHS B mpeamere «XuUMHUsS» 0a30BOr0 YpOBHSA
paccMaTpUBaeTCsi M3YYEHHbIH Ha YPOBHE OCHOBHOroO 0O0IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKON peaknuu. Tak, B 9acTHOCTH, B Kypce «OOmmas u HeopraHudeckas
XUMHS» OO0yYaroIUMCsl TPEAIOCTaBISIETCs BO3MOXHOCTh OCO3HATh 3HAYEHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKHX U METOAOJOTMYECKHX IMO3HILINM,



rIy0o)Xe TMOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
o0o011aromel 10 00BSICHSIONIEH U MPOrHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O BaKHEUINMX BENIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBAX W NMPUMEHEHHH, a TaKXKE€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTEeKaHus JonoyHsercs B Kypcax 10 um 11 ximaccos
AJIEeMEHTaMH COJEP’KaHUs, HUMEIOIIMMH KYJbTYPOJOTUYECKUM W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMHU HAyKaMH, PACKpBIBAIOT €€ POJb B TO3HABATEIHHOM W MPAKTHYECKOU
JESITeHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKCHHSI K MPOIECCY
TBOpYECTBA B O0JIACTH TEOPUHU W MPAKTUYCCKUX MPUIOKEHUN XMUMHH, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpobiemMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHMBATh WHGOPMAIUIO U
MPUMEHATh €€ A TIONOJHCHWUS 3HAHWM, pEIIeHUS WHTEUICKTYalbHBIX U
AKCIIEPUMEHTAIBHBIX MCCIENOBATENbCKUX 3a/1ad. B menomM conepikanue yueOHOTO
npenmera  «XUMHUS»  JTAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y OOYyYaIOIIUXCS MHUPOBO33PEHYECKONM OCHOBBI JUIsl TOHUMAHMS
¢unocockux uaeH, TakuX Kak: MaTepHalbHOE €IWHCTBO HEOPTaHMYECKOTO U
OpPTaHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTh NPHUPOIHBIX SBICHUA MyTEM OHKCIIEPUMEHTa U
pelIeHus] MPOTUBOPEYMH MEXKIYy HOBBIMH (aKTaMHM U TEOPETUUYECKUMU
MPEINOChUIKaMH, OCO3HAHKE POJIM XMMHUU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
TakXKe MpolJeM cOepeKEeHUs] SHEPTeTUUECKUX PECYPCOB, ChIPhs, CO3JaHMsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnane pemenuss 3ama4  BOCTIHMTAHMS, Pa3BUTUS W COIMAIHM3ALUAN
o0y4arouuxcs MPUHATHIE NPOrpaMMON IO XUMHH TOJAXOABl K OINpEAeTeHUI0
CONEpKaHUS M TIOCTPOCHHUS TpeAMeTa NpeaycMaTpuBaioT (GOPMUPOBAHUE
YHUBEPCAJIbHBIX y4EOHBIX JCHCTBUM, HUMeEIOMUX 0a30BOe 3HAYEHUE s
pPa3NUYHBIX BHJIOB JIEATEILHOCTH: pEIIeHUs MpodsieM, TMOWCKa, aHaiu3a Hu
00paboTku nHpOpMAIIH, HEOOXOIUMBIX JJISI IPUOOPETECHHSI OTIBITA MTPAKTHIECKON
U WCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpemojaBaHus XMMHU KaK Ha YpPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHMsl, TaK U HA YPOBHE CPEIHErO 00IIero o0pa3zoBaHus, Py ONpPeaeICHUN
COZIEP)KATEIbHON XapaKTepUCTUKU IIeNied HM3ydeHHUs MpeAMeTa HaIlpaBlICHHEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HayKd Kak O0JaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPaKTUYECKOU
JESITeIbHOCTA YeNIOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJUYECKOW TOYKHM 3PEHUS] TAKOW MOAXOJ K OMPEACNCHHUIO IeNIed W3Yy4eHHUs
TpeaMeTa sIBISIETCS BIIOJIHE OTpaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pPEHUS IVIABHBIMHM LEISIMU U3Y4YEHUS MpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBystoTCS:

e (opmupoBaHHE CHUCTEMBl XUMHUYECKHX 3HAHUW KaKk  BaKHEHIIEH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHONW KapTHUHBI MHUpPAa, B OCHOBE KOTOpPOH
JeKaT KIIOUYEBble MOHATHS, (PYHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M ITOHUMAHHE CYIIHOCTH JOCTYIIHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapakTepa, 03HAKOMIIEHHE C HUCTOpUEN
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHe U pa3BUTHE NMPEIACTABIECHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKHUX peakUuui, HEOoOXOOUMBIX [UIsl HPUOOpETEHUs
YMEHUN OpPUEHTUPOBATBCS B MHUPE BEIIECTB M XUMUYECKHX SIBICHUM,
UMEIOLUX MECTO B PUPOJIE, B MPAKTUYECKON U MOBCETHEBHOU KU3HM;

e pa3BUTHE YMEHHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30macHOro oOpamieHust ¢ BeEeCTBaMHU.

Hapsiny ¢ aTuMm, conepikarelibHasi XapaKTepUCTUKA LeJIed U 3a/1ad U3y4YeHUs
IpeaMeTa B porpaMme Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMM IPHUOPUTETAMHU B CHCTEME CpellHero odmiero oopazopanusi. CeronHs B
OpENoJaBaHUd  XUMUM B OOiblIed  CTeNeHH OTAA€rcs  MpEeANoYTEeHHE
NPaKTUYECKON KOMIIOHEHTE COJep)KaHusi OOydueHUus, OpHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHW3allly, BIAJCIOLIEro He
Ha0OpoOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSAMHU aKTUBHOI'O IOJYYECHMs 3HAHUM M NPUMEHEHUS UX B PEaJIbHOM KU3HU
JUISL pELIEHUS IPAKTUYECKUX 3a7a4.

B cBf3M ¢ 3TUM mNpu U3yYeHUHM MpeameTra «XUMUS» JOMHHHUPYIOLIEE
3HaUEHHE MPUOOPETAIOT TAKHUE LIETU U 3a]1a4H, KaK:

ajanranusi 00yJaromMxcsi K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOILErOCs MHpA,
GopMupoBaHME  HMHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITENFHOMY MPHUHITHIO TPAMOTHBIX
pElIeHU B KOHKPETHBIX )KU3HEHHbIX CUTYAlUSAX, CBA3aHHBIX C BEIIECTBAMU U UX
NpUMEHEHUEM;

¢opmupoBaHue |y OOy4arOmIMXCsS  KJIIOYEBBIX  HABBIKOB  (KIIIOYEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS Pa3IU4HbIX BHJIOB
JESATENbHOCTU: pellleHus MpoOseM, MOUCKa, aHaiu3a U 00paboTKH MH(OpMaIUH,
HEOOXOAMMBIX JJIi NPUOOPETEHUs OIBITa JEATEIbHOCTH, KOTOpas 3aHMMaeT
BaXHOE MECTO B IIO3HAHWHM XUMHUH, a TaKXKe U1 OLUEHKH C TO3ULUHN
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPTaHMU3M YEJIOBEKA U IIPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUarONIMXCs: CIIOCOOHOCTH CAMOCTOSTENBHO MTPHOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSIMHU, UCITOIH30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHH /I TIOUCKA W aHalin3a y4eOHOU u
HAYYHO-TIOMYJISIPHON WH(DOPMAITUN XUMHUYECKOTO COJICP KAHMS;

dopMupoOBaHUE U pa3BUTHE Y 00yUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHNYSI, HAOI0aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXONWMBI, B YAaCTHOCTH, TPHU IUIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydJarommxcs YOSKIEHHOCTH B T'yMaHHUCTUYCCKOU
HANpaBJICHHOCTH XUMHH, €€ BaXXHOW pPONHM B PEIICHUH TII00AIBHBIX MpPOOieM
paIMOHAIBHOTO MPUPOAOIOIB30BaHNUS, OMOTHEHNUS SHEPTeTUYECKUX PECYPCOB H
COXpaHEHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHOIIIEHUSI K TPUPOJE W CBOEMY 3/IOPOBBIO, a TaKKe MPUOOPETEHHs OMbITa
UCTIOh30BAHUS TOJNYYCHHBIX 3HAHWHA JJIsi TPUHATHS TPAMOTHBIX PEIICHHHA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM maHe cpenHero oOIIero o0pa3oBaHUs MpEeAMET «XHUMUS»
6a30BOro ypOBHS BXOAHT B COCTaB MPEAMETHON 00nacTh «EcTecTBeHHO-HAYYHBIC
TIPEIMETBI».

OO6m1ee 4yncI0 9acoB, OTBEAEHHBIX IJIs U3yYEHUS XUMUH, Ha 0a30BOM YPOBHE
cpenHero obmiero oopazoBaHusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMUH

[IpeaMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHusi CTPOCHUS OPTAHUYECKHUX
coenuuenuii A. M. Bytieposa, e€ ocHOBHBIE mO0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHu4ecKux BemecTB. ['omonorus, wu3omepus. XuUMUYECKas CBSI3b B
OPTraHUYECKUX COCAUHEHUAX — OJMHAPHBIE U KPATHBIEC CBA3U.

[IpencraBnenne o knaccupuUKaMy OpraHuyeckux BeulecTB. HomeHknaTypa
OpraHUYECKUX COEAMHEHUM (cucTeMaThyeckas) ¢ TpHUBUAJIbHbIE Ha3BaHUs
BXHEHUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YyYE€HHUS BEIIECTB M HUX MPEBPAIICHUN:
O3HaKOMJICHHE C 00pa3laMy OpPraHMYecKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpraHMYECKUX BEUIECTB, HAOIIOJCHUE U
OMMCAaHUE IEMOHCTPAILIMOHHBIX OIBITOB MO MPEBPALICHUIO OPTraHUYECKUX BEILIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psaa. MeraH u 3TaH —
MPOCTEUIIINE TPEICTABUTENN QJIKAaHOB: (U3MUYECKHE M XUMHUYECKHE CBONCTBA
(peakuuu 3aMenieHus W TOPEHHUs), HaxXOXJACHUE B NPUPOJE, MOJyYEeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUJIEH U MPONUIEH —
NPOCTEUIITNE TPEICTABUTEIN AaJKEHOB: (PU3UYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallid, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJIyYEeHUE U IPUMEHEHUE.

AnkaaueHsl: OyragueH-1,3 um meTunOyramuen-1,3: cTpoeHue, BaKHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus nonumepusanuu). [lonydyeHne CHHTETHYECKOTo
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEUIINKA TPENCTABUTENh AJIKUHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peaklMy THJIPUPOBAHUS, FAJIOTCHUPOBAHUS, TUIpaTalluH,
TOPEHUSI ), IOJTyYCHUE U TPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (QpuU3NYECKHe U XMMHUYECKHE CBOMCTBA
(peakuuu raJIoreHUPOBAHUSA U HUTPOBAHUS), MOJIyYeHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUSA), NOAy4YeHue u npumenenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBsSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKAIUMH K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHHUKHK YTIIEBOAOPOAOB. lIpupoaHbpli ra3 W IOIyTHBIE
HedTsHbie Ta3bl. Hedgth m e€ mpoucxoxnenue. CrnocoObl mnepepadoTku HeTH:
MIEPEroHKa, KPEKUHI (TePMUYECKHH, KaTaIUTHYECKHil), mnuponu3. IIpoaykTs
nepepaboTku He(TH, UX NIPUMEHEHHUE B IIPOMBIIIJIEHHOCTH U B ObITy. KameHHbIH
yroJib U POAYKTHI €T0 NMepepadoTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAIlCHMA:
O3HaKOMJIEHHME C 00pa3namMu IJJacTMAcC, KaydyyKOB U PE3HMHBI, KOJUIEKIUHU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIor€HONPOU3BO/IHBIX, NTPOBEICHUE NPAKTHYECKON paOOThI: MOJyYEHHE ITUIICHA
Y NU3y4YEHHE €T0 CBOUCTB.

Pacuérnblie 3anaun.

Boblunciiendss 1Mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IPOAYKTA PEAKIMHU 10 U3BECTHBIM MAcce,

00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIIH).

Kuciiopoaconepskauue oprannyeckue coeJMHeHUs

[IpenenbHple OQHOATOMHBIE COUPTBHL. METAHOI W 3TAHOJN: CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMH MeETallaMHu,
raJIOr€HOBOJOPOAaMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eiCTBUE METaHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble€  COMPTHL. ODTWICHIJMKOIb W  TIHIEPHH: CTPOCHHUE,
¢u3nyeckue UM XMMHUYECKHME CBOWMCTBA (B3aUMOJEHCTBHE CO UIETOYHBIMU
METaJJIAaMH, KAueCTBEHHAs] pEaKUUs HAa MHOrOaTOMHbIE CIUPTHI). JleiicTBuEe Ha
OpraHu3M 4enoBeka. [IpumeHenne riounepuHa U STUIECHTJIMKOIIS.

@deHoJ: CTPOCHHE MOJEKYJIbl, (QU3NYECKHUE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. Ilpumenenue penona.

Anpnerunpl U kemowuwvl.  Dopmanmpaerun, aneTaIbAETHI:  CTPOCHHUE,
¢u3nyeckue M XUMHYECKHE CBOMCTBA (peakUUW OKUCICHHS U BOCCTAaHOBJICHUS,
KayeCTBEHHBIE PEAKIUH), OTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE IIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHCJIOTBI: CTpOCHUE, (PU3MUYECKHE U XMMUYECKHE CBOWCTBa (CBOWCTBA,
o0mme Uil Kiacca KUCIOT, Peakius 3Tepu(puKalum), MOIyIeHHe U MPUMEHEHHUE.
CreapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KUCTOT. MbUIa Kak COJIM BHICHIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICHCTBUE.

Cnoxuble >(QHUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
cnoxxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POIIb KUPOB.



VYrneBogel: cocTaB, KiaccUpUKalMs ~ yriaeBoAoB  (MOHO-, JH- U
nonucaxapubl). [I0ko3a — mpocTeinii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbl, (U3MUECKHME U XUMHUYECKHE CBOMCTBa (B3aUMOJEUCTBUE C
ruppokcuom meau(ll), okuciaeHre amMmMHadHBIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJIEHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, NMPUMEHEHUE,
ounosnornyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnrono3a kak npupojHbie noauMepbl. CTpoeHue Kpaxmasia U
uemttono3bl.  dusnueckue W XUMHYECKHME CBOMCTBA Kpaxmania (THUAPOIU3,
KAueCTBEHHAsI PEaKI[Us C HOJIOM).

OKCHepUMEHTAIbHBIE METObl M3YYEeHHsI BEIIECTB M WX MPEBpallCHH:
npoBe/ieHne, HaOJIOJICHHEe W ONMHMCAHHE JEMOHCTPAIIMOHHBIX OMNBITOB: TOpPEHUE
CIIUPTOB, KAYE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TAHOJA
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anbrerunos (OKMCICHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomelcTBHEe Kpaxmajia C HOJOM),
IPOBEICHHE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KUCIIOTHI.

Pacuérnblie 3anaun.

Boblunciiendss 1Mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOrO BEIIECTBA WM MPOJIYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINN ).

A3oTrcoaepxkaliie OpraHMuecKiue COeIMHEHUS.

AMMHOKHUCTIOTHI KaKk aM(OTEpHbIe OpraHuueckue coeauHeHus. duzndyeckue
U XUMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMmepe rimiuHa). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasbl.

benkun kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIe coeauHeHusd. [lepBuunas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKOB. XHMMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYPALIMs, KAYECTBEHHBIE pEaKIIMU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEeHUS BEUIECTB W HMX MPEBpALlCHUN:
HAOJIFOZICHUE U OTMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATypaIus OCIKOB MpHU
HArpeBaHUHU, IIBETHBIC PEAKIIUU OCIIKOB.

BricokoMouiekyIsipHbIe COeTUHEHNSI

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIUU, CPEIHSASI MOJIEKYIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEJAMHEHUN —
MOJIMMEPU3ALIMS U TIOJTUKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W HMX MPEBpAILlCHUN:
O3HAKOMJIEHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIe CBA3H.



Peanuzanust MeXnpeIMeTHbIX CBSI3€W MPU U3YUEHUH OPraHUYECKON XMMUU B
10 kmacce oOCyIIECTBISETCS 4Yepe3 HCIONb30BaHWE KaK OOIIHUX €CTECTBEHHO-
HAyYHBIX TMOHATHUHA, TaK M TOHSTHH, SIBISIONIUXCS CUCTEMHBIMHU JJIS OTACIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MMOHATHUSA: SIBJICHUE, HAYYHBIN (DAaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccudukaius, NepuoJudHOCTb, HAOII0IeHNUE,
U3MepeHne, IKCIIEPUMEHT, MOJIETTUPOBAHHE.

®usnka: Marepus, OdHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUM ypOBEHb, BEUIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MUECKUE BEIUUYUHbBI U €IMHUIIBI UX U3MEPEHHUSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTocuHTE3, OHONOrMYECKH AaKTHUBHBIE BellecTBa (OENKH, YTJIEBOIbI, >KUPHI,
(epMeHTHI).

['eorpadus: MuHepasnbl, TOpHbBIE TOPO/bI, MOJIE3HbIE UCKOMAEMbIE, TOIINBO,
pECypCHI.

TexHonmorusi: mNUIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAJIBHOTO IMHUTAHUS,
MOIOIINE CPEACTBA, JICKAPCTBEHHbIE U KOCMETUYECKUE MpEenapaThl, MaTepHUalIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMHHU

XUMUYECKUM 3eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC OopOHUTamy, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacipenesieHus] dJIEKTPOHOB MO OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(DUTypalls aTOMOB.

ITepuonnueckuit 3akoH U Ilepuonndeckas cucremMa XMMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b nMepuoanvecKkoro 3akona u Ilepuoamdyeckoil CUCTEMBI
xuMudeckux aneMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKHX DJIJIEMEHTOB U
00pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TPyIIaM U MEPUOaM.
3HaueHUE NEPUOINYECKOr0 3aKOHA B PA3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XHMHYECKass CBS3b. BHAbl XHMHYECKOM CBS3U
(KOBaJIEHTHAsI HEMOJISIPHASI W TOJIApHAsi, UOHHAS, MeTa/uindeckas). MexaHU3Mbl
oOpa3oBaHUs KOBAJEHTHOW XUMHUYECKOM CBsI3M (OOMEHHBIM U  JIOHOPHO-
akuentopHslil). Bomopoanas cBs3b. BaneHTHOCTb. DJIEKTPOOTPHUIATEIBHOCTb.
Crenenb okuciieHus. IoHbI: KATHOHBI U @aHUOHBI.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIDHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BeUIECTBA. THUIbI KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUYECKON PEMIETKH.

[TonsTne o mucnepcHbIX cHcTeMax. VICTHMHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHUM. Homenknatypa
HEOPraHMYECKHUX BEIIECTB. ['€HeTHYecKass CBA3b HEOPTraHWYECKUX BEIIECTB,
MPUHAIEKAIUX K PA3JIAYHBIM KJIAaCCaM.

Xumunueckast — peakuus.  Knaccudukanuss  XuMHUEeCKHUX — peakiuid B
HEOPraHMYECKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHHsS MACChl BEIECTB,
3aKOH COXPaHEHMS U MPEBPAILECHUS SHEPTUU NTPU XUMUUECKUX PEAKLIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTumbie
peakuuu. XuUMHYECKOoe paBHOBecHe. DakToppl, BIUAIOMIKNE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyeckas aucconuanus. CuiabHbIe U cliadblie 25eKTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KUCJIAsi, HEUTpAJIbHAS, [ETOYHAs.

OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCNIEPUMEHTAIbHBIE METO/Ibl HM3YY€HHUS BEIIECTB M HUX IPEBpAIICHUN:
neMoHcTpanus Taonui «llepuoguyeckas cucremMa XUMHYECKUX 3jeMeHToB [[. U.
MenpeneeBa», U3ydyeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOI0JeHUE W
OMHUCAHUE JIEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KATAIN3aTOPA, ONPEAECIECHUE CPENIbl pACTBOPOB BEILIECTB
C TOMONIbI0O YHHUBEPCAIBHOIO HWHIWKATOpA, pEAKIMH HMOHHOTO OOMEHa),
NIPOBENICHNE TPAKTUIECKO paboThl «BiusiHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTh
XUMHYECKOW pPEAKIIUM.

Pacuérnrle 3amaun.

Pacuérel 1o ypaBHEHMSIM XUMHUYECKHMX pEaKUHW, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETBI, PACUETHl C HCHOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilomoxenue HemerayioB B Ilepuoguueckon  cucTeme
xumudeckux sieMeHtoB JI. M. MeHueneeBa m OCOOCHHOCTH CTPOEHHS aTOMOB.
®du3nuecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCIIOpOJIa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEphl, a30Ta,
dbochopa, yraepoga U KpeMHHs) W HMX  COCAMHEHHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COCTUHEHHUI).

[IprMeHeHNE Ba)XHENIIMX HEMETAIUIOB M KX COEAMHEHHM.



Meraubl. [lonoxxenue meramnos B llepuoguueckoi cucreMe XMMHUYECKUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTtasuioB. OOmue gusnyeckue cBorcTBa MeTamioB. CIUiaBbl METAJIOB.
DIEKTPOXUMHUUYECKUIN PSIJT HAMIPS)KEHU METaJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJluid, KaJlbIIHi,
Mar"ui, amoMHUHHHI, [IMHK, XPOM, JK€JI€30, MEJIb) U UX COCIUHEHUH.

OO6mme crocoObl MmonyyeHus: MeTaioB. [IpuMeHeHne MeTaioB B OBITY |
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl M3yY€HHUS BEIIECTB M HUX MPEBPAIICHUN:
U3y4YeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», 0Opa3I0OB HEMETAJIOB, PELICHUE
AKCIIEPUMEHTAJILHBIX 3aja4, HaONI0JIEHHEe M ONHCAHHE JAEMOHCTPAIMOHHBIX WU
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHCJIOT U LIEN0YEel, KAYEeCTBEHHbIE PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnrle 3amaun.

Pacuérel macchl BemecTBa Wik 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEIIECTB UMEET IPUMECH.

XuMUS U )KM3Hb

Ponp xuMum B oOecrieueHHH SKOJIOTHYECKOM, SHEPreTHYeCKON W IHIIEeBOM
0€30MacHOCTH, pa3BUTHUM MeAULMHBL. [IOHSATHE O HAy4YHBIX METOJax IO3HAHUs
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJIYYEHHUSI BaXKHEUIIIUX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAXKHEHUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIHOHHBIE MATEpHUalIbl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepuasnbl Ui dJEKTPOHHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MUHEpAJIbHbIC
yI0OpEHUSI.

XuMHug W 30POBbE YEIIOBEKA: MPABUJIA HWCMOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia O€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBOM XUMUU
B [IOBCETHEBHOM KU3HH.

MexnpeamMeTHbIe CBA3U.

Peammzamust  MeXnpeaIMETHBIX  CBsi3ed NpuU  H3yYeHUM  oOmed
HEOpraHn4ecKor XxuMuu B 11 Kjacce OocyliecTBIIIETCS YEPE3 MCIOJIb30BAHUE KaK
OOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHH, TaK U TOHATUN, SIBISIOLIUXCS
CHUCTEMHBIMHU JJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAY4HBIH (DAaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIACCHU(PUKALUs, T[EPUOJAUYHOCTh, HAOJIOIECHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHHE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPIeTUYECKUI yPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (PU3MYECKHE BETUYMHBI M €IWHHIIBI X
U3MEPEHHS], CKOPOCTb.

buonorus: kinerka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHKPODJIEMEHTBI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3Me.

I'eorpadusi: MuHepaibl, TOPHbIE MOPO/IbI, MOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHomorus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYprusi, IPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEpUaIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MHUINEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTHYECKass  MPOMBIIIICHHOCTh,  MPOHU3BOJCTBO
KOCMETHUYECKHUX IpernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
AIIEKTPOHHAS MIPOMBIIITIEHHOCTh, HAHOTEXHOJIOT HH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A ITPOI'PAMMEI 110 XMMHNU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOy4YalOIIMMHUCS TMPOTpaMM CpPEIHEro oO0mero oo0pa3oBaHus (JUYHOCTHBIM,
METalpeIMETHbIM M MOpeaMeTHbIM). HaydHOo-MeToguueckoil OCHOBOWM s
pa3pabOTKH IJIAaHUPYEMBIX PE3YJIbTATOB OCBOEHHSA NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-IESATEIBHOCTHBIM IMOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS MpeaMeTa «XUMHsS» Ha YPOBHE CPEIHEro
o011ero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUUCKOM TpaxKJaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEEIICHUIO;

HaJIMIME MOTUBAIIMH K 00yUCHHIO;

L[E€JICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUW JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKHUX TPaJAHULIMiA 0a30BOM HAYKU XUMUU;

TFOTOBHOCTh M CIOCOOHOCTH OOYyYarouIuxcsi PyKOBOJICTBOBATHCS B CBOEH
NEATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IMPUCYIIMMH LEIOCTHON
CHUCTEME XMMHUYECKOro 00pa3oBaHMUs;

HAJIMYKE MTPABOCO3HAHUS HKOJIOIMYECKON KYJIbTYPbl U CHOCOOHOCTH CTABUTh
LEIU U CTPOUTH )KU3HECHHBIE IUIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS MpeAMeTa «XHUMUS» JOCTUTarTCS B
€IUHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOM JEATEIHLHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMHU, COLUUOKYIbTYPHBIMH, T1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU
U HJleaJaMud POCCUHCKOr0 TPaKIaHCKOro OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWJIaMH  TOBEAEHUS, CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOINO3HAaHUS, CaMOpPa3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JMYHOCTHU
00yyYarommxcs.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUSA mpeaMmera «XUMHS»  OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA ITO3HABATEILHOM M MPAKTUYECKON J1ESITENbHOCTH
o0yJarouuxcs Mo pealn3aluy IPUHIATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpamaaHCKOr0 BOCIIMTAHMS .

OCO3HAHMS 00YYAIOUUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEM,
YBa)XXEHUS K 3aKOHY U MIPABONOPSAJIKY;

OpPE/CTaBICHUs O COLMAJIBHBIX HOPMax M MpaBWIaX MEXKINYHOCTHBIX
OTHOULIEHUH B KOJJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESTENIbHOCTH TpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BHINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apryMEeHTBI IPYruX MPU aHAIU3€ PA3JIUYHbIX BUAOB YUEOHOU NEATENbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS .

LEHHOCTHOI'O OTHOLIEHWS K MCTOPUYECKOMY M HAydYHOMY HAaCJEIHIO
OTC€YECTBEHHON XMMUM;

YBOXEHUSI K MPOLECCY TBOpUECTBa B OOJACTHU TEOPUM U MPAKTUYECKOTO
NPUMEHEHUS] XMMHH, OCO3HAHUS TOrO, YTO JOCTHKEHHS HAYKH €CTh PE3YJbTaT
JUIMTENbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX  HOKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSIHHOT'O TPYJ1a YUYEHBIX U MPAKTHKOB;

UHTEpECa M II03HABATEIbHBIX MOTHBOB B IOJYYEHUH M TOCIEAYIOIIEM
aHanu3e MHQOpPMALUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) Ay XOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOUX TOBapHUUIEH C
NO3MIUNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUI 3THUX
MOCTYTKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUSA LEHHOCTEH 370pOBOro M 0Oe3omacHOro obpasza O KHU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOILEHHUS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3J0POBBIO;

coOIo/IeHnsT TpaBui O€30MacHOro OOpaleHusi C BEHIeCTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHMMAaHUS IEHHOCTH MPaBWI HMHIWBUAYAIbHOTO M  KOJJIEKTUBHOIO
0€30MacHOro MOBEJIEHUS B CUTYALIUSX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUIA W HEMPUATHUS BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATEIbCKOM
NEATENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOW MW JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPABJICHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);



UHTEpeca K MPaKTUYECKOMY HU3y4YEHHUIO MPodeccuil pa3auvyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS NTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXXEHUS K TPYLY, JIOJAM TPyAa U pe3ysibTaTaM TPYIOBOU JIEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HHAMBUIYATBLHOHW TPACKTOPHUHU
oOpa3zoBaHus, Oynyiieil mpodeccur U peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 7K0J10rN4eCKOro BOCIIMTAHUS:

AKOJIOTMUECKU 1€71€CO00pa3HOr0 OTHOILICHUSI K NPUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUS TI00ATBHOTO XapaKTepa SKOJOTMYECKUX TMPOOJIeM, BIUSHHUS
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMAIBHOU CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIDKCHUN XUMUU IS
pelieHrs BOMpPOCOB PallMOHATILHOTO MPUPOAOTNOIb30BAHMUS;

AKTUBHOIO HENPUATHUS JEUCTBUW, MPUHOCIIIMX BpEI OKPYXKarOLIEH
NPUPOJHON Cpesie, YMEHHsI TPOrHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JICHCTBUM U MPEOTBPAIATh UX;

HAJIUYUS Pa3BUTOrO SKOJIOTMYECKOI'0 MBIIIUIEHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATENbHOCTH 3KOJIOTMYECKON HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMH B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLUAIIBHOMN
MPaKTUKE, CIOCOOHOCTM M YMEHUSI aKTUBHO MPOTUBOCTOSTH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTHUKH;

MOHUMaHMs ChnenuUKd XUMHUU KaK HayKd, OCO3HaHUs €€ poju B
(GbOopMUPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBILIUIEHUS, CO3[aHUU IIEJIOCTHOTO
NPE/ICTaBIICHUs 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPHUPOABI M YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW M pEUICHUH MpoOJieM COXpaHEHUs
IPUPOTHOT'O PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHUHM IS COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHYECKOMW HAMNpPABICHHOCTH M BaXHOW pOJIH B
CO3J1aHUM HOBOW 0a3bl MaTepuaibHON KyJbTYpbl, PELIEHUU TJIO0ATBHBIX MPOOIeEM
YCTOMYMBOI'O PAa3BUTHs YEJIOBEUECTBA — CHIPHEBOW, DHEPIETUUECKOM, NUIIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECTICYCHUN YCIOBUU
YCHEMIHOTO TpyJda W OKOJOTMYECKU KOMQPOPTHOM JKU3HU KAXKIOTO UICHA
00111ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: TMOHUMAHUS CYIIHOCTH METO/OB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BATh



TIoJTydaeMble 3HaHMS JIJIS aHAJIM3a M OOBSICHEHUS SBJICHUN OKPYIKAIOIIET0 MHUpa U
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeNIaTh 00OCHOBaHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONUXCA JaHHBIX C TIeNbI0  TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOJI30BaTh XUMHUYECKHE 3HAHUS IS
pereHus mpobieM B peabHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENHCKON e TEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWA IO XHMHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyZia B pa3NuyHbIX chepax npodeccruoHaabHOM
NeSITETHHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3ynbTaThl OCBOCHUS y4eOHOro mpeaMera «XHUMus» Ha
YpOBHE CpEeIHEro 00111ero 00pa30BaHus BKIIOYAIOT:

3HAQUUMBbIE  JUIS dbopMHUpOBaHUA  MHPOBO33PEHUS]  OOydYaIOIIMXCA
MEXIMCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE MOHATHS, OTpaKarolue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHU,
WCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwHsi, BEIIEeCTBO, DHEPIHsl, SIBJICHHUE,
MpoLIECC, CUCTEMA, HAYYHBIM (paKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIE0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHHUBepcalbHble yueOHble NEHCTBUS (MO3HABaTeIbHbIE, KOMMYHUKATUBHBIE,

PETYISTUBHBIE), obecrnieunBaronme dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH U COIIMAIbHON KOMITETEHITUU 00yYaroInXCs;
CIOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JEUCTBUS B MIO3HABATEIbHON U COUMAIBHOMN ITPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHUBHBIMH W  PETYJIATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMo3HABaTeJbHBIMH
JEeUCTBUSIMM

1) 6a3oBble JIOrHYeCKHUE TeHCTBUSI:

CaMOCTOSITeILHO  (hOpMyIMpoBaTh M aKTyaIM3UpPOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAENATh LEJIH JICSITEIbHOCTH, 3ajJaBas MapaMmMeTpbl W KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIIBHOCTH C MOCTAaBJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUK MNPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICISITh XapaKTEPHbIE MPU3HAKW MOHSATUUA U YCTAHABIMBATH MX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS /11 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAaHMS W KPUTEPUU JJIA KJacCU(PUKAIMU BEIIECTB M
XUMHYECKUX PEAKIIUN;

YCTaHABJIMBATh IMPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXIACHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKJIFOUCHUS;

IMPUMEHSTHh B MPOIIECCE MO3HAHUS, UCIIOIb3YyEMbIE B XUMUKM CUMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) JJIEMEHTa, XuUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peaKkiuu — MpU PEIICHUH Yy4eOHBIX MO3HABATENIbHBIX U MPAKTUUECKUX 3ajad,
MIPUMEHATh HA3BAHHBIE MOJECIbHBIC MPEICTABICHUS JJIs1 BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4a€MBbIX BEIIECTB U XMMUYECKUX PEAKIIMIA.

2) 0a3oBbIe HCCIIeI0BaTEIbCKUE 1eHCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKLnil;

dbopMyIUPOBATH MEIH U 33JI1a4l UCCIICIOBAHUS, UCIIOIB30BaTh ITOCTABIICHHBIC
U CaMOCTOSTEIbHO CGHOPMYJIMPOBAHHBIE BOMPOCH B KAdeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JI1 (POPMHUPOBAHUSI THUMOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIaJICTh HABBIKAMH CaAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U  TPOBEACHUS
YYCHUYCCKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAONIOJATh 32 XOJIOM
MpoIiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIHpOBATH
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTHU PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJIEIaHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENbCKOW U MPOEKTHOM
NESATENbHOCTU, TMPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEUICHUS NPAKTUYECKUX 3a7ay, NPUMEHEHUIO Pa3JIMYHBIX
METO/I0B TTO3HAHUS.

3) pabora ¢ nuHpopManmeii:

OPUEHTUPOBATHCA B PA3JIUYHBIX HUCTOYHMKAX HUHopManuu (HAYIHO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJepkKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(POPMAIUMIO PA3IUYHBIX BUIO0B U (POpM
IIPEJICTABJICHHUS, KPUTHYECKHU OLICHUBATb eé JIOCTOBEPHOCTH u
HENPOTUBOPEYNBOCTb;



(GOopMyIHpOBaTh 3aMPOCHl U MPUMEHATh PA3JTUYHBIE METOJbI MPU TOUCKE U
orbope wuHbOpPMAIIMK, HEOOXOAUMOW ISl BBIMOJHEHHMS Y4eOHBIX 3ajad
OTpeAeIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT HMCHOIL30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMY  MPEACTABICHUS
uHbopmaIu (Cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4yecTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKON HMH(pOpMaLMel: NpUMEHATh MEXIpeAMeTHble ((usmyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OBjajieHHe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaE€MOM TEMBI B XOJ€ TUAIora W/Wiu
JTUCKYCCUH,  BBICKa3bIBaTh  WjaeH, (OPMYIUPOBATH CBOM  MPEIIIOKEHUS
OTHOCHUTEIHHO BBITOJTHEHUS MPE/JIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIMEH pPe3ylbhbTaTOB IO3HABATEIILHON NEATEILHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOTHEHUH
XUMHYECKOTO dKCIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIEIOBAaHUIO CBOMCTB
U3Yy4aeMbIX BEIECTB, peain3alliiu y4eOHOTo MpoeKkTa U (HOPMYITUPOBATH BHIBOJIBI
0 pe3yyibTaTaM MPOBEAEHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHMS TO3HMIIMA B
X0J1e 00CYXJIeHUSI 1 0OMEHA MHEHUSIMU.

OBJ1ajieHHe YHHBEPCAJIbLHBIMH PeryJsiITUBHBIMH € CTBHSIMU:

CaMOCTOSITETILHO TUIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIHHYIO
JeSTENbHOCTh, Ompenenss e€ Ieau W 3aJadyd, KOHTPOJIMUPOBaThH W IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeiaraéMblii  aJifCOPUTM  JIEUCTBUI  TpHU
BBITIOJITHEHUM Y4YeOHBIX U HCCIEAOBATENbCKUX 3aja4, BhIOMpaTh Haumbomee
¢ deKTUBHBIN Ccrmoco0 WX penieHuss ¢ y4ETOM TOJIyYeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYECKHUX PEAKIIUX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH HA OCHOBE CaMOaHalln3a
U CaMOOUEHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHvueckas XHUMUSA»
OTPaXKaroT:

c(hOpMHPOBAHHOCTh  TPEACTABICHUN O XHMHYECKOM COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHUMUUA B TIO3HAHUM SBJICHUU



opupoabl, B  (OPMUPOBAHMU MBIIUIEHUS W KYJbTYpPbl JIMYHOCTH, €€
(yHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIMMOM ISl pEIIeHUs IPAKTUYECKUX 3a]1a4
U SKOJIOrMYeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0pPOBBIO U NPUPOAHON
cpexne;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIOJIATAIOUINE TOHATUSA (XUMHYECKMHA JJEMEHT, aToM, 3JEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATENBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BépHyTas M COKpamléHHas), MOJb, MOJIApHas
Macca, MOJISIPHBIM O00BEM, YIJIEPOJIHBIA CKENeT, (PYHKIMOHAJIbHAS TCpYIIa,
paauKai, U30Mepusi, U30MEPbl, TOMOJIOTMUECKUIN PsAJl, TOMOJIOTH, YTI€BOAOPOIbI,
KUCJIOPOJ U a30TCOAEpXkalllue COCAUHEHMs, MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsT MacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XHMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKalle B OCHOBE ITOHMMAHHS TPUYMHHOCTM U CUCTEMHOCTH XHUMHYECKHUX
ABJICHUHM, (PAKTOJOTUYECKUE CBEICHUS O CBOWCTBAxX, COCTaBe, MOJIYYCHUH H
0€30MacHOM HCIOJB30BAaHNN BAXKHEHMIIUX OPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOM JESITEIbHOCTU YEJIOBEKa;

c(OPMUPOBAHHOCTb YMEHMH BBISIBJISATH XapaKTEpPHbIE MPU3HAKU IOHSATHM,
YCTAHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHITHUS NPH
ONKMCAHUM COCTaBa, CTPOCHHUSI U MPEBPALIEHUI OPraHUYECKUX COECAUHEHUM;

c(OpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XMUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHHUsSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIEHHON)
GopMysn  OpPraHMYeCKHMX BEIIECTB W ypPaBHEHUH XHUMHUYECKUX peakiui,
M3rOTaBIMBATh MOJAEIH MOJIEKYJ] OPraHMYECKUX BELIECTB ISl WIUIIOCTPALMH HX
XUMHUYECKOT0 M MPOCTPAHCTBEHHOT O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPHUHAJIEKHOCTh H3YUEHHBIX
OPraHMYECKUX BEIIECTB IO HMX COCTaByY M CTPOEHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymme CoeIuHEeHUN (yriIeBOJOpOMAbl, KHUCIOPOJA U a30TCoepKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs), JlaBaThb MM HAa3BaHUA 10
cuctematuueckoil Homenknatrype (IUPAC), a takxke NpUBOJIUTH TpUBHAJIbHbBIE
Ha3BaHWs OTJAEJIBHBIX OPraHMYECKUX BEUIECTB (ITWIEH, NPONWIECH, AlleTHJIEH,
ATUICHTJIUKONb, TJIMLEPHUH, (eHON, (OopMallbIerull, aleraibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCIO0TA, TIII0K034,
bpykTO3a, Kpaxmal, eJIIr0J103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPEAEISITh BHJbl XUMHYECKOHW CBSI3M B
OpPraHUYECKUX COCAUHEHUSAX (OJUHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTb yMEHHUS NPUMEHATHh IIOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa ais 00bsICHEHHs 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nMYecKrue W XHMHYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH pa3IMUHBIX
KJIACCOB OPTraHUYeCKHX BEUIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, mermnOyranuen-1,3, GeH30J, METaHOJ], ATAHOJ, STHICHIJUKOIb,
rIMIepuH, (EHOJ, areTalbIeTHaI, MypaBbUHAS W YKCYCHAasl KHCIIOTHI, TJIFOKO3a,
Kpaxmall, I[eJUTI0JI03a, AMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO
Colpbd  (HEQTh, NPUPOAHBIA Ta3, yroib), CHOCOOBI HX NEPEepadOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB NMepepadoTKu;

c(OpMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTWYECTBA HMCXOMHOTO BEIIECTBA WU IMPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OIHOTO U3 HCXOIHBIX
BEIIECTB WIH MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUs, UCIOJIb3YyEMbIX B XMMUHU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX sIBJICHUH (HAOI0AeHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJIETTUPOBAHHUE),
WCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PpEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjla MOTH30BAHUS XUMUICCKOM
MOCy/IoOM W Ja00OpaTOpPHBIM OOOpPYJOBAaHUEM, a TAKXKE IpaBWiIa OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIMIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBIMIOJHATh XUMHYCCKUI
AKCIEPUMEHT (IIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUH, MOJIYYEHUE
STWJIIEHA M M3YYEHHE €ro CBOICTB, KAaueCTBEHHbIE PEAKLIUU OpPTraHUYECKHUX
BEIIECTB, JCHATypalus OETKOB MPU HATrPEBAHWH, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBUHM C TpaBWJIaMU TEXHUKA OE€30MacCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1TA0OpATOPHBIM O00OpPYAOBaHUEM, TMPEACTABIATH PE3yJIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (OpMe 3aluCU ypaBHEHUU COOTBETCTBYIOIIMX
peakuuii u GopmMyIUpoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
MH(pOpPMAIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MAacCOBOM
uHdopMmanuu, MaTepHeT u Apyrux);



chOpMUPOBAHHOCTb  YMEHUW  COOJNIOJATh  MpaBWiIa  JKOJOTHYECKU
1eIeco00pa3HOro TMOBENEHUsT B OBITY U TPYIOBOM JEATETBHOCTH B IEJAX
COXPAHEHHsI CBOETO 3J0POBbSI U OKPYXKAIOIIEH IMPUPOJHOU CpPEABI, OCO3HABATH
OMAaCHOCTh BO3JCHUCTBUS HA >KUBBIC OPraHU3MBI OIMPEACIEHHBIX OPraHUYECKHX
BelllecTB, moHumasi cmbica nokazarens [1JIK, moscHsTe Ha mpumepax CIOCOOBI
YMEHBIICHUS] W MPEAOTBPAILECHUS WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKA;

JUTsT OOYYArOIINXCS C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHHUE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CHEeNbIX M CIa0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mist 3amucn XMMHYEeCKUX

dbopmyi.
11 KJIACC

[IpenMerHble pe3ynbTaThl OCBOECHUSI Kypca «OOIass U HeopraHudeckas
XUMHS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOH COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJH XHUMHUM B TIO3HAHUW SIBJICHHUU
npupoasl, B (GOpMUpPOBAaHWMM MBINUICHWS W  KYJbTYPHl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAaHUM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraIONINEe IMOHATHSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKUCICHUS, XUMUUYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS ), KpUCTAIUIMYECKAs PEIIETKa,
TUMNBl XMUMUYECKHUX  PEAKLHH, PACTBOpP, DIJIEKTPOJMUTHI,  HESJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsE JIUCCOLUAIUSA, OKUCIHUTENh, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW pEaKIMi, XUMHUYECKOE pPABHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKONU AUCCOonUanuu, nepuoanueckur 3akoH [[. M. Menpneneena,
3aKOH COXPAHEHHMSI MAacCChl BEHIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CHUCTEMHOCTH XHMHMYECKUX SIBIICHHH, (haKTOJOTHMYECKHUE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJIYYCHUH U 0€30MacHOM MCTIOIB30BAHUH BAKHEUIITUX HEOPTaHUIECKHUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEITbHOCTU YEJIOBEKa,;



c(OpMHPOBAHHOCTh YMEHMI BBISBISITH XapaKTEpPHbIE NPHU3HAKU IOHSATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA NPU
OMMCAaHWN HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALCHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XUMUYECKYI0 CHMBOJHKY MJIf
cocTaBlieHHs (OPMYJ BEIIECTB M YPaBHEHHH XMMHYECKUX  PEaKLUH,
cucremarndeckyro HomeHknaTypy (IUPAC) u TpuBuanasHbIe Ha3BaHUs OTAEIbHBIX
HEOPraHWYECKUX BEIIeCTB (YrapHbld Ta3, YIJIEKUCIBIA Ta3, aMMHUakK, raméHas
W3BECTh, HETalIEHAs! U3BECTh, IUTHEBAS COAA, IUPUT U APYTHE);

c(OpMHPOBAHHOCTh YMEHUI OINpPEAEIATh BaJIEHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XHUMHYECKOU
CBs3U (KOBaJICHTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPOIHASI) B COCUHEHUSAX, TUII
KPUCTaJUIMYECKON PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAasA, MOJIEKYJsIpHasi,
MOHHAs, METAJUIMYECKAs), XapaKTep CPelbl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCOUHECHUM;

c(OpMUPOBAHHOCTH yMEHUHI yCTaHaBIIUBAaTh MIPUHA/JIEKHOCTh
HEOPTaHWYECKUX BELIECTB IO HX COCTaBY K OIpeneraéHHOMY Kiaccy/rpyrie
COEIMHEHU (MPOCTHIEC BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCUJIbI, OCHOBaHUS,
KHUCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PaCKpbIBaTh CMBICI MEPUOIUUYECKOr0 3aKoHa /[l
W. MenneneeBa U 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOrHOCTHYECKYIO (PYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuCTEMBI
xuMudeckux diaemeHtoB J[. M. MenngeneeBa, UCHonab3yst MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTaIN», «QHEPreTUYECKue YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U MX COEAUHEHUU
110 Ieproam U rpymnnam [lepuoguueckon cucTeMbl XUMAYECKUX diieMeHToB []. 1.
Meneneena;

c(hOpMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHUUECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BELIECTBAMH C ITOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATH XUMHUYECKHE PEaKUUU IO
pa3NMYHBIM NpPHU3HAKaM (YUCIY M COCTaBY pEarupyrolldX BEIIECTB, TEIJIOBOMY
b dexTy peakuuy, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 00pPaTUMOCTH
peaKlny, YYaCTHIO KaTaau3aropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISTh YPABHEHMS DPEAKIHUIl pa3iHuHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHbIE YPABHEHUS PEaKIMii HOHHOrO 0OMEHa, YUYUThIBas
YCIIOBUS, TPU KOTOPBIX 3TU PEAKIUHU UAYT J0 KOHLA;



c(OPMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIMH, TOITBEPKIAIOITHE
KauyeCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKHUX
BELIECTB;

c(hOPMHPOBAHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTaHOBUTEIIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOIro OajaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUIECKOM
pEaKIUK OT PA3TUIHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeUIHero Bo3naeictus (npunuui Jle [latensbe);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHWMHUYECKHE IMPOIIECCHI,
JeKAIUEe B OCHOBE MPOMBINIJIEHHOTO TMOJYYCHUSI CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH TPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIIATIAX W
HKOJIOTHYECKUX MPOOJIEeMax XMMUYECKOT 0 IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH NPOBOJIUTH BBIYUCICHHUS C HCIOJIb30BAHHEM
MOHSITHSI «MaccOBasi JIOJIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUMN Ta30B
MIPY XUMHYECKUX PEAKITUAX, MAaCChl BEIIECTBA WM 00BhEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEIIECTB, TEIUIOBOr0 3(P¢deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAICHUS U COXPAHECHUS SHEPTHH,

c(hOopMUPOBAHHOCTb YMEHUM COOJIO/IaTh MPaBUIIA MOJIL30BAHUS XUMUYECKOM
NOCy/Iol W Ja0OpaTOpPHBIM OOOpPYJOBAaHUEM, a TaKXKEe IMpaBWiIa OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITTOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH TUTAHUPOBATH W BBIMIONHATh XUMHYCCKUI
AKCIIEPUMEHT (Pa3i0KEHUE MEPOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpEEeNIeHHe Cpebl PpPAacTBOPOB BEHIECTB C IIOMOIIBIO  YHHUBEPCAIHLHOTO
WHINKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKON PEaKIny,
peakMu MOHHOTO OOMEHA, Ka4eCTBEHHBIE pPEaKIuu Ha Cyib(ar-, KapOoHAT- H
XJIOPHI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71ad 10
temaM «Mertamibsl» u «Hemeramnbl») B COOTBETCTBUM C MpPaBWIAMH TEXHUKHU
0€30MacHOCTH TPH OOPAIIEHUU C BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0OBAaHUEM,
NPECTABIATh PE3YJIbTAThl XWMHUYECKOTO JKCIIEpUMEHTa B (QopMme 3amucu
yYpaBHEHUI COOTBETCTBYIONIUX peaKIWid U (POPMYIHPOBATH BHIBOABI HA OCHOBE
ATUX Pe3yJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TONYyYaeMyl0 M3 Pa3HbIX MCTOYHHMKOB (CpeICTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT U ApyTHXx);



chOpMUPOBAHHOCTb  YMEHUW  COOJNIOJATh  MpaBWiIa  JKOJOTHYECKU
LIeJIECOO0PA3HOr0 TIOBEJAEHUS B OBITY U TPYHOBOH JEATEIBHOCTH B LEIAX
COXPAaHEHUsI CBOEro 3JI0POBbSl U OKPYKAIOIIEW NPUPOIHOM CpEnbl, OCO3HABATh
OIIACHOCTbH BO3JECHCTBUS HA KMBBIE OPraHU3MbI ONPENEIEHHBIX BEIIECTB, IOHUMAs
cmbict mokazarens IIJIK, mosicHATP Ha mnpuMmepax CHocoObl YMEHBIIECHUS U
IPEIOTBPAILCHNS X BPEJHOIO BO3JECHCTBUS Ha OPraHU3M Y€JI0BEKA;

U1 00YyYaromMXcsi ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 37J0POBbS: YMEHHE
MIPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAX IO3HAHUS BEIIECTB WU
XUMHUYECKHUX SIBJICHUM;

JUIS  CIIENBIX W CIHA0OBHIAIIMX OOYy4YaroOUIMXCA: YMEHHE MCIIONIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuil JI. Bpaiins ans 3anucu XUMHUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konun4yecrBo 4yacos
Ne HaumeHnoBanue pasieiioB JIeKTpOHHBIE (M (PpOBHIe) 00pa3oBaTeIbHbIC
Konrpoabubie | IlpakTuyeckue
n/n H TeM NPOrpamMMBbl Bcero pecypcsl
padoTbI padoThI

Pa3nea 1. Teopernueckne 0OCHOBbI OPraHNYeCKOH XUMHUH

PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®okchopn
https://foxford.ru/wiki/himiya O0mako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-

[IpenmeT oprannueckon
xuMuu. Teopust cTpoeHus

1.1 3 0 0 -

OpraHquCKUHX class/himiya-10-klass-fgos/2/ CkaiicMapt

coenuHeHuit A. M. . .

5 https://skysmart.ru/articles/chemistry Mugoypok

yHieposa https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Penry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/
Hroro no pazueny 3

Pa3nen 2. YrieBoaopoasl

POIII https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija ®okcdops
https://foxford.ru/wiki/himiya O6mako 3HaHUI
https://school.oblakoz.ru/materials/496050

2 0 0 Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicMapT
https://skysmart.ru/articles/chemistry Muadoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-

21 [Ipenenvubie

YTJIEBOJIOPOIbI — aJIKAHBI



https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.2

Hemnpenensabie
YIII€BOJOPOABL: aJIKEHBI,
aJKaJViCHbI, AIKHUHBI

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija @oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkailicMapT
https://skysmart.ru/articles/chemistry Magoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.3

Apomarnueckue
YII€BOIOPOIBI

PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxaticMapt
https://skysmart.ru/articles/chemistry Mudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

24

[IpupoHbEIe HCTOYHUKH
YIJI€BOAOPOAOB U UX
nepepaboTka

PO https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija ®okcdops
https://foxford.ru/wiki/himiya O6mako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxaticMapT
https://skysmart.ru/articles/chemistry Madoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-



https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pazaeny

13

Paznen 3. Kuciopoacoaepxamue oprannyeckue coeuHeHust

3.1

Crnuptsl. deHon

POIII https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija ®okchopn
https://foxford.ru/wiki/himiya O6ako 3HaHUMN
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ Ckaiicmapt
https://skysmart.ru/articles/chemistry Mugoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Penry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

3.2

Anpaeruasl. Kap6oHOBBIE
KHACIOTHI. CII0KHBIE

3¢upsI

PO https://resh.edu.ru/subject/29/ SAKnacc
https://www.yaklass.ru/p/himija ®okchopn
https://foxford.ru/wiki/himiya O6ako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ Ckaiicmapt
https://skysmart.ru/articles/chemistry Magoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Penry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

3.3

Yriesoanl

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija ®@okcdop
https://foxford.ru/wiki/himiya O0m1ako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ Cxalicmapt



https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/

https://skysmart.ru/articles/chemistry Muadoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Htoro no paznemny 13

Pasnen 4. A3orconepxaiue opraHudeckue coeIMHeHust

41 AMUHBI. AMAHOKWCJIIOTEL. 3
' Benku

PO https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija ®oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHU#H
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxaticMapT
https://skysmart.ru/articles/chemistry Mudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro mo pazneny 3

Pa3znen 5. BoicokoMosIeKRyJJISIpHBbIE COeIMHEHUS

[Tnactmaccel. Kayuyku.

51
Bosokua

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija ®@okcdop
https://foxford.ru/wiki/himiya O6nako 3HaHuUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ Cxalicmapt
https://skysmart.ru/articles/chemistry Madoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/



https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/

Uroro no pazgeny
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB
U TeM MPOrpaMMbIl

KoanuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThI

DyiekTpoHHbBIE (IU(POBbIE) 00pa3oBaTeIbHbIE
pecypcsl

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHUU

1.1

CrpoeHue aToOMOB.
[Iepuoanueckuii 3aKOH U
[lepnonnueckas cucrema
XUMHUYECKHUX AIIEMEHTOB /.
N. Menneneena

PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija @oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxaticMapT
https://skysmart.ru/articles/chemistry Madoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

1.2

CrpoeHue BeliecTsa.
MHorooOpasue BeuecTB

PO https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija ®okcdops
https://foxford.ru/wiki/himiya O6mako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxaticMapt
https://skysmart.ru/articles/chemistry Muadoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

1.3

XuMudeckue pCaKnu

POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija ®okcdops
https://foxford.ru/wiki/himiya O6maxo 3Hauui



https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya

https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT
https://skysmart.ru/articles/chemistry Mugoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro 1o pasaeiny

13

PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxaticMapT
https://skysmart.ru/articles/chemistry Mudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Pa3nea 2. Heopranmueckasi xuMust

21 Meramist

POIII https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija ®okchopn
https://foxford.ru/wiki/himiya O6ako 3HaHU#N
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicMapt
https://skysmart.ru/articles/chemistry Mudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Penry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.2 Hemertambr

POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija ®okchopa



https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija

https://foxford.ru/wiki/himiya O6mako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxaticMapt
https://skysmart.ru/articles/chemistry Madoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.3

CBs13b HEOPraHUUYECKUX U
OpPraHWYECKHX BEILECTB

POIII https://resh.edu.ru/subject/29/ AKnacc
https://www.yaklass.ru/p/himija ®okcdops
https://foxford.ru/wiki/himiya O6nako 3HaHU#I
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT
https://skysmart.ru/articles/chemistry Madoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pazneny

17

PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®okcdopm
https://foxford.ru/wiki/himiya O6mako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicMapt
https://skysmart.ru/articles/chemistry Muadoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Pa3nen 3. XumMus 1 ;Ku3HL

3.1

XUMUS U KU3HD

PO https://resh.edu.ru/subject/29/ SIKmacc



https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/
https://resh.edu.ru/subject/29/

https://www.yaklass.ru/p/himija ®okcdopm
https://foxford.ru/wiki/himiya O6mako 3HaHU#I
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicMapt
https://skysmart.ru/articles/chemistry Muadoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Htoro no paznemny 4

OBLIEE KOJIMYECTBO YACOB

[10 [IPOT'PAMME 34 L 3



https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://videouroki.net/video/himiya/10-class/himiya-10-klass-fgos/2/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://acetyl.ru/




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
Ne KoanuyecTBO yacoB JlaTa
DJIeKTPOHHbIe HU(POBbIE
n/ Tema ypoka Bcer KoHTpo/bHBI IIpakTHYecku H3y4YeHH
o0pa3oBaTe/bHbIE Pecypchl
n 0 e padoThlI e padoThbl A
IIpeameT opranndeckoin
XUMHH, €
1 0 0 SAKnacc https://clck.ru/35GLQ8
BO3HHUKHOBCHHE,
Pa3BUTHUC U 3HAYCHUC
Teopus crpoeHus
OpPraHMYCCKHUX videouroKi https://videouroki.net/video/01-
coenquueHul A. M. 1 0 0 predmet-organicheskoj-himii-thsos-a-m-
Bbytnepoga, e€ butlerova.html
OCHOBHBIC ITOJIOXKCHU S
IIpencrasnenue o
KJ1acCUpUKAITIT
OpPraHn4YC€CKUX BCIICCTB.
Homenkiatypa 1 0 0 SKiacc https://clck.ru/35GLUW
(cuctematuyeckas) u
TPUBHAJILHBIC HA3BAHUS
OpPraHNM4Y€CKUX BCIICCTB
AJKaHBI: COCTaB U Poxeopa o
https://foxford.ru/wiki/himiya/alkany-
CTPOEHHE, 1 0 0 . " .
. gomologicheskij-ryad-stroenie-nomenklatura-
TOMOJIOTHYECKHH PsIJT - i
izomeriya
MetaH u 3TaH — .
IIPOCTEHIITNE 1 0 0 Craficmapt
p https://skysmart.ru/articles/chemistry/alkany
npeaACTaBUTCIIN aJIKAHOB



https://clck.ru/35GLQ8
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://videouroki.net/video/01-predmet-organicheskoj-himii-thsos-a-m-butlerova.html
https://clck.ru/35GLUW
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya
https://skysmart.ru/articles/chemistry/alkany

AJKeHBI: COCTaB U
CTPOEHUE, CBOMCTBA

videouroki https://videouroki.net/video/11-
alkeny-gomologicheskij-ryad-nomenklatura-i-

izomeriya.html

OTUJEH U IPONUIEH —
MPOCTEUIIINE
MIPEICTABUTENN AIKEHOB

dokchopa
https://foxford.ru/wiki/himiya/himicheskie-
svoystva-alkenov

[paktuyeckas pabora
Ne 1. «Ilony4yenue
STUJICHA U U3y4YEHUE ero
CBOMCTB»

Anxanuensl. byraguen-
1,3 u meTunOyraguen-
1,3. Ilonyuenune
CHUHTETHYECKOTO
KaydyKa U PEe3HHBI

Xumyi https://clck.ru/35GLag

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUN PSA/I.
ArnetnneH —
MPOCTEUILIHI
MPe/ICTaBUTENh aTKUHOB

SKiacc https://clck.ru/35GLcq

11

Breruncnenus mo
YpaBHEHUIO
XUMHUYECKON peaKkuu

SKnacc https://clck.ru/xwKKkf

12

Apenbl: 6eH301 U
ToIyoJ. TOKCHYHOCTB
apeHoB

Xumymns https://clck.ru/35GLhg

13

I'eHeTnueckas cBA3L
YIJIEBOJAOPOIOB,

Xumyns https://clck.ru/35GLK9



https://videouroki.net/video/11-alkeny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/11-alkeny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://videouroki.net/video/11-alkeny-gomologicheskij-ryad-nomenklatura-i-izomeriya.html
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkenov
https://foxford.ru/wiki/himiya/himicheskie-svoystva-alkenov
https://clck.ru/35GLag
https://clck.ru/35GLcq
https://clck.ru/xwKkf
https://clck.ru/35GLhg
https://clck.ru/35GLk9

MPUHAICKAINX K
Pa3IMYHBIM KJ1accam

14

[IpupoaHbie ICTOUHUKHU
YTJIE€BOIOPOIOB:
MPUPOAHBIN ra3 U
MOMYTHBIE HEPTSIHBIE
rassl, HepTh U
IIPOIYKTHI €€
nepepadoTKu

doxchopa
https://foxford.ru/wiki/himiya/prirodnye-
istochniki-uglevodorodov

15

[IpupoHbpIe HCTOYHUKH
YIJIEBOJOPOOB:
IIPUPOJIHBIN ra3 u
MONYTHBIE HEPTSIHbIE
rasbl, HeTh U
MPOAYKTHI €€
nepepadoTKu

dokchopa
https://foxford.ru/wiki/himiya/prirodnye-
istochniki-uglevodorodov

16

Pemrenne 3ama4d mo
pasaeny
«YTIeBo10pOabD)

17

IIpenenbubie
OJTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TAaHOJL
Bonoponnas cBsi3p

POIII https://resh.edu.ru/subject/lesson/2066/

18

MHOT0aTOMHEIC
CIIUPTHI:
STHJICHTJINKOJIb U
TIULEPUH

SKinacc https://clck.ru/35GLoQ

19

DeHoI: CTpOoeHUE
MOJIEKYIIbI, PU3NYECKUE

Xumyis https://clck.ru/35GLpH



https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov
https://resh.edu.ru/subject/lesson/2066/
https://clck.ru/35GLoQ
https://clck.ru/35GLpH

1 XUMHYCCKHUEC

CBOMCTBA, IPUMEHEHNE

Anpaeruasl: Nudoypok
20 dbopmanbpaeru u https://school.infourok.ru/videouroki/41cef49e-
arneTaiabaernn. AlieTon 74d4-415e-9930-138ff80ffcd0
OnHOOCHOBHBIE
21 IpeAeNbHbIE POIII https://resh.edu.ru/subject/lesson/2065/
KapOOHOBBIE KUCIIOTHI: Xumymns https://clck.ru/35GLun
MypaBbUHAs U YKCYCHas
[paktuyeckas pabora
29 No 2. «CBoiicTBa
pacTBOpa YKCYCHOM
KHUCIIOTBI»
CreapuHoBas u
OJICMHOBAas1 KHUCJIOTHI,
23 KaK MpeJCTaBUTENN Xumyis https://clck.ru/35GLyq
BBICIIIUX KapOOHOBBIX
KHCJIOT
Mpb1na kak conu
BBICIIMX KapOOHOBBIX Poxcdopa o .
24 https://foxford.ru/wiki/himiya/myla-sms-soli-
KHSHOT’ 11X MOrotee karbonovyh-kislot
JCHUCTBHUEC
Crnoxuble 3¢upbI Kak
IIPOU3BOHBIC Ckaiicmapt
25 KapOOHOBBIX KHUCJIOT. https://skysmart.ru/articles/chemistry/slozhnye-
Muaponn3 cnoxHBIX efiry
3¢upoB
26 HKupet: ruapois, Xumyms https://clck.ru/35GM3R

IIPUMCHCHUC,



https://school.infourok.ru/videouroki/41cef49e-74d4-4f5e-9930-138ff80ffcd0
https://school.infourok.ru/videouroki/41cef49e-74d4-4f5e-9930-138ff80ffcd0
https://resh.edu.ru/subject/lesson/2065/
https://clck.ru/35GLun
https://clck.ru/35GLyq
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://skysmart.ru/articles/chemistry/slozhnye-efiry
https://skysmart.ru/articles/chemistry/slozhnye-efiry
https://clck.ru/35GM3R

OuoJsornueckas poib
KUPOB

27

VYrieBoasl: COCTaB,
KJIacCH(pUKAIIHSI.
Baxuneimme
MIPEJICTAaBUTEIIH:
TIII0K03a, PPYKTO3a,
caxaposa

SKacc https://clck.ru/3S5GM4R

28

Kpaxman n nemntonosa
KaK IIpUPOIHEIE
IIOJINMEPEL

doxchopn
https://foxford.ru/wiki/himiya/polisaharidy-
krahmal-tsellyuloza

29

KonTponbhas pabora
o pazzeny
«Kucnopoaconepxau
€ OPTaHHYECKUE
COEIIMHEHUS/
Bcepoccuiickas
poBepoyHas pabora

30

OOm1ast xapaKTepHCTHKA
a30TCOEPIKAIIUX
OpPraHMYEeCKHUX
COEIMHEHUH /
Bcepoccuiickas
poBepoyHas pabora

Ckaiicmapt
https://skysmart.ru/articles/chemistry/aminy

31

AMWHEBI: METUJIAMHH U
AHHUJINH

SKmnacc https://clck.ru/35GM8p

32

AMUHOKHUCIIOTEI KaK
amQoTepHbIe
OpraHUYECKHE

Xumymns https://clck.ru/35GM9K



https://clck.ru/35GM4R
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://skysmart.ru/articles/chemistry/aminy
https://clck.ru/35GM8p
https://clck.ru/35GM9K

COEIMHEHMS, UX
OHOJIOrYeCcKOe
3HadyeHue. IlenTuabl.
benku xak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
coequnenus0

33

OCHOBHBIE TTOHATHS
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCIUHCHUI

SKnacc https://clck.ru/35GMATf

34

OCHOBHBIE METO/IBI
CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCIUHEHUN.
[Inactmaccel, Kaydyku,
BOJIOKHA

Ckaiicmapt
https://skysmart.ru/articles/chemistry/plastmass

y

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://clck.ru/35GMAf
https://skysmart.ru/articles/chemistry/plastmassy
https://skysmart.ru/articles/chemistry/plastmassy

11 KJIACC

Ne KoanuecTBo yacos Hara
DJ1eKTPOHHbBbIE U (PPOBLIE
n/ Tema ypoka Bcer Konrpoubnbr | IlpakTuyeckn | HM3y4YeHH
o0pa3oBaTe/IbHbIC pecypChl
n 0 e padothbl e padothbl A
XUMUYECKUM 3JISMEHT.
ATOM. DNIeKTpOHHas 1 0 0 POUI https://resh.edu.ru/subject/lesson/5911/
KOH(UTypaIysi aTOMOB
[Tepuonuueckuii 3aKOH U
[lepnonnueckas cucrema
dokchopa
XUMHUYCCKHUX 3JICMCHTOB httos://foxford.ru/wiki/himiva/ iodichesk
s://foxford.ru/wiki/himiya/periodicheskaya-
. Y. MeHnneneesa, ux 1 0 0 — . Y . Y
N sistema-kak-graficheskoe-otobrazhenie-
CBSI3b C COBPEMEHHOM -
. periodicheskogo-zakona
TEOpHEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH
M3MEHECHHS CBOMCTB
XAMHYECKHX DJIEMEHTOB U
HMX COSTMHEHUH 10
dokchopa
rpyIIaM 1 Nepruoiam. o .
https://foxford.ru/wiki/himiya/zakonomernosti-
3HadecHUE 1 0 0 ) ; -
izmeneniya-svoystv-elementov-i-ih-
MEPUOIUYECKOTO 3aKOHA . ) :
soedineniy-po-periodam-i-gruppam
U CUCTCMBbI XUMHUUYCCKUX
anemenToB J[.M.
Meneneesa B pa3BUTUU
HAyKH
CrtpoeHue BelecTna.
XuMudeckas CBI3b, e 1 0 0 SIKnacc https://clck.ru/35GMKn
BUABI, MCXaHHU3MBbI



https://resh.edu.ru/subject/lesson/5911/
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://clck.ru/35GMKn

oOpazoBaHus
KOBAJICHTHOU CBSI3H.
Bonopoanas cBs3p

BanentHocTs.
DJIEKTPOOTPULIATETLHOCT
b. CTeneHnp OKUCIIEHHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYIIIPHOTO
CTPOCHUS

POIII https://resh.edu.ru/subject/lesson/6332/
doxkchopa
https://foxford.ru/wiki/himiya/stepen-
okisleniya-valentnost-i-elektrootritsatelnost

[TonsiTHE O MHCTIEPCHBIX
cuctemax. Mctunnele n
KOJJIOWJIHBIE PAaCTBOPBI.
MaccoBasg noins BemiecTsa
B PacTBOpE

SKmacc https://clck.ru/35GMMs

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHCHUM.
I'eneTnueckas cBSI3b
HEOPraHUYECKUX
BEIIECTB, Pa3JIMYHBIX
KJIaCCOB

O0s1aKo0 3HaHUN
https://school.oblakoz.ru/materials/495726

Knaccuduxanuums
XUMUYECKHUX PEaKlUil B
HEOpPraHUYECKON U
OPraHU4YeCKOW XUMHH.
3aKOH COXpaHEHHUs MacChl
BEILECTB; 3aKOH

SKimacc https://clck.ru/35GMSv



https://resh.edu.ru/subject/lesson/6332/
https://foxford.ru/wiki/himiya/stepen-okisleniya-valentnost-i-elektrootritsatelnost
https://foxford.ru/wiki/himiya/stepen-okisleniya-valentnost-i-elektrootritsatelnost
https://clck.ru/35GMMs
https://school.oblakoz.ru/materials/495726
https://clck.ru/35GMSv

COXPAaHEHHUS U
MIPEBpALICHUS YHEPIrUN
IIPU XUMUYECKHUX
peakuusax

CKOpOCTh peakIuu.
OOpaTtumble peakiuu.
XHUMHUYECKOE PaBHOBECUE

doxkchopa
https://foxford.ru/wiki/himiya/skorost-
himicheskoy-reaktsii

10

[IpakTrdeckas padora Ne
1. «BnustaHue pa3auaHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKOU PEaKUm»

11

DICKTPOTUTHYCCKAS
nucconuanud. Iloaarue o
BOJIOPOIHOM ITOKa3aTelie
(pH) pactBopa. Peakiuu
HOHHOr0 0OMEHA.
Iunponu3 opraHMYECKUX
Y HEOPTaHHYECKUX
BEIIECTB

SKmacc https://clck.ru/35GMd6

12

OKMCIINTEIIFHO-
BOCCTAHOBUTEILHEIE
peakmuu. [lonsarue 06
3JIEKTPOJIN3E PACILIIABOB U
pacTBOPOB COJIEH

CkaiicmapTt
https://skysmart.ru/articles/chemistry/okisliteln
0-vosstanovitelnye-reakczii

13

Pemenue 3aaau no
pazneny «TeopeTnueckue
OCHOBBI XUMHUN))

14

MeTtamibl, UX HOJI0KECHUE
B [lepuonnueckoi

POIII https://resh.edu.ru/subject/lesson/3493/



https://foxford.ru/wiki/himiya/skorost-himicheskoy-reaktsii
https://foxford.ru/wiki/himiya/skorost-himicheskoy-reaktsii
https://clck.ru/35GMd6
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii
https://resh.edu.ru/subject/lesson/3493/

CUCTEME XUMHUYECKHUX
anemenToB /l. 1.
Menaeneesa u
0COOEHHOCTHU CTPOCHUS
atoMoB. O01me
¢u3nueckue cBoiicTBa
METaJIOB

CraBbl METANIOB.

15 DIEKTPOXUMHUIECCKUN P SAKnacc https://clck.ru/35GMgT
HaNpsHKEHU METAJIOB
XUMHUUYEeCKHE CBOMCTBA
Ba)KHCHUIIINX METAJLJIOB
16 (HaTpWiA, KaJIMA, KaJIBIIHH, Xumyns https://clck.ru/35GMiIN
MarHui, aJJFOMUHHANA) U UX
COCJIMHECHU I
dokchopa
XUMHYECKHE CBONCTBA https://foxford.ru/wiki/himiya/stroenie-i-
17 Xpoma, MEJI1 U UX svoystva-hroma-i-ego-soedineniy ®okcdopa
COCJIMHEHU I https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-soedineniy-medi-i-serebra
XUMHUYECKHE CBOICTBA
18 LIMHKA, JKeJie3a U UX POIII https://resh.edu.ru/subject/lesson/3534/
COeIUHEHNN
[Ipaktrueckas padota Ne
2. "PemecHue
19 JKCIIEPUMEHTAIIBHBIX
3a1ad 10 TeMe
«MeTamasi»"
20 Hemeramnsl, ux SKnacc https://clck.ru/35GMng



https://clck.ru/35GMgT
https://clck.ru/35GMiN
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-hroma-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-hroma-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-soedineniy-medi-i-serebra
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-soedineniy-medi-i-serebra
https://resh.edu.ru/subject/lesson/3534/
https://clck.ru/35GMng

MOJI0KCHUE B
[lepnonnueckoii cucreme
XUMHYECKUX JIEMEHTOB
J. 1. MeHaeneeBa u
0COOCHHOCTH CTPOSHUS
aTOMOB

dusznueckue cBoiicTBa
HEMETAJJIOB. AJIOTPONHUS

doxkchopa

21 HEMETAJJIOB (Ha MpuMepe https://foxford.ru/wiki/himiya/osobennosti-
KHUCJIOpO/Jia, CEpHI, stroeniya-nemetallov
¢docdopa u yrineposa)
XHUMUYECKUE CBOMCTBA

22 raJIoreHoB, Cephl U UX Xumyns https://clck.ru/35GMt6
COeIUHEHNN
XUMUYECKUE CBOMCTBA dokchopa

23 a3ota, pochopa u ux https://foxford.ru/wiki/himiya/obschaya-
COEIUHEHNN harakteristika-i-stroenie-elementov-va-gruppy
XHUMUYECKUE CBOMCTBA

24 yriaepoaa, KpeMHUS U UX AKnacc https://clck.ru/35GN29
COEIMHEHU M
[IpumeHeHne BaxxHEMIINX doxchop

25 HEMETAJJIOB 1 UX https://foxford.ru/wiki/himiya/poluchenie-i-
COCAMHEHUN primenenie-nemetallov
Pewienue 3agau o reme
«Hemertaibry.

26 Beruucnenus no

YpaBHCHHUAM XUMHUYCCKUX
peaxkuuii u
TEPMOXHUMHUYECKUE



https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://clck.ru/35GMt6
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://clck.ru/35GN29
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-nemetallov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-nemetallov

pacyEThl

27

[paktuyeckas padota Ne
3. «Pemrenue
9KCIIEPUMEHTAITBHBIX
3a7a4 110 TEME
"Hemeramns"y

28

KonrtponsHas padota mo
TeMaM «MeTauis» U
«HemeTtamey

29

Heoprannueckue u
OpraHUYECKHE KHCIOTHI.
Heopranuueckue u
OpPraHNYeCKHe OCHOBAHUS

videouroki https://videouroki.net/video/43-
organicheskie-i-neorganicheskie-
osnovaniya.html

30

AmboTtepHbie
HEOpPraHUYECKUE U
OpraHu4eCcKHue
COECIUHCHMUS.
I'eneTnueckas cBI3b
HEOPraHUYECKUX U
OPraHUYeCKUX BELIECTB

videouroki https://videouroki.net/video/44-
amfoternye-organicheskie-i-neorganicheskie-
soedineniya.html

31

Ponps xumuu B
obecneyeHUn
9KOJIOTHYCCKOM,
SHEPreTUYECKON U
MUILIEBOM 0€30I11aCHOCTH,
Pa3BUTUHU METULIMHBI

O06naxo 3HaHUI
https://oblakoz.ru/conspect/533254/rol-himii-v-
obespechenii-energeticheskoy-ekologicheskoy-
i-pischevoy-bezopasnosti

32

[pencraBnenus 06
OOIIMX HAyYHBIX
HPUHIAIAX

POIII https://resh.edu.ru/subject/lesson/3514/



https://videouroki.net/video/43-organicheskie-i-neorganicheskie-osnovaniya.html
https://videouroki.net/video/43-organicheskie-i-neorganicheskie-osnovaniya.html
https://videouroki.net/video/43-organicheskie-i-neorganicheskie-osnovaniya.html
https://videouroki.net/video/44-amfoternye-organicheskie-i-neorganicheskie-soedineniya.html
https://videouroki.net/video/44-amfoternye-organicheskie-i-neorganicheskie-soedineniya.html
https://videouroki.net/video/44-amfoternye-organicheskie-i-neorganicheskie-soedineniya.html
https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://oblakoz.ru/conspect/533254/rol-himii-v-obespechenii-energeticheskoy-ekologicheskoy-i-pischevoy-bezopasnosti
https://resh.edu.ru/subject/lesson/3514/

MIPOMBILUIEHHOTO
MOJTYYECHUS BAKHEHUIINX
BEILECTB

YenoBek B MUPC BCUICCTB

Himi4ka https://himi4ka.ru/ogje-2018-po-

33 W MaTepHUaaoB 1 himii/urok-32.html
X
34 VML 3/I0POBBE 1 SIKnace https://clck.ru/wPd4f
YecJIOBCKaA
OBIIEE KOJIMYECTBO y

YACOB I10 ITPOTPAMME



https://himi4ka.ru/ogje-2018-po-himii/urok-32.html
https://himi4ka.ru/ogje-2018-po-himii/urok-32.html
https://clck.ru/wPd4f




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TIPOI'PAMMOBI

10 KJIACC

Kon
NpoBePsSIeMOTro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTaThbl 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJIbHON MPOrPaMMBbI CPeIHEro 001ero odpa3oBaHusi

1

TeopeTnueckrne OCHOBBI OPTraHUYECKOM XUMHH

11

ChopmupoBaHHOCTh MPEACTABICHUNH O XUMHYECKOW COCTaBIISIOIICH
€CTEeCTBEHHOHAYYHOW KAapTUHBI MHpA, POJIM XHMHH B TO3HAHUU
SBIIGHUH TPUPOJLI, B (HOPMHUPOBAHMHM MBIIUICHUS U KYJIBTYPHI
TUYHOCTH, €€ (YHKIMOHANBLHOW TPaMOTHOCTH, HEOOXOIUMOM s
pelIeHUs TPAKTHYECKUX 3a/ad U OIKOJIOTHYEeCKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpelie

1.2

BrnageHne cucteMoM XMMMYECKUX 3HAHUHM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATraloIINe HOHSITHS (Monexyna, BaJICHTHOCT,
AIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHHS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAas Macca, MOJIIpHBIH OOBEM, YIJIEpOAHBIN CKEJET,
¢GyHKIMOHANbHAS ~ IpylmHa,  paaudkal,  H30MEepHsi,  H30MEpHI,
TFOMOJIOTMUECKUIA psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOA- H
a30TCOJEpIKaIINe COEJUHEHHs, OMOJIOrMYeCKH AaKTUBHBIE BEIIECTBA
(yrieBonpl, KHpBI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS); TEOpPUU M 3aKOHbI (TeopHs
XUMHUYECKOTO CTpOCHMs opranudeckux emecTB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUH, (DaKTOJIOTHYECKHE
CBEIEHHSI O CBOMCTBAaX, cocTaBe, TOJYy4YeHHH U O€30MacHOM
WCIIONIb30BAHUN  BAXXHEMIUX HEOPTraHMYECKHMX U OpPTaHUYEeCKUX

BCIIICCTB B 6LITy u HpaKTquCKOﬁ JACATCIBbHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCT, yMEHMI BBISBISTH XapaKTepHbIE MPHU3HAKU
MOHSTHM,  YCTaHABIMBATh WX  B3aUMOCBS3b,  HCIIOJNH30BAThH
COOTBETCTBYIOIIME TMOHATHS TPU OMNUCAHMM COCTaBa, CTPOCHUS U

MIpEeBpAICHUI OPraHUYECKUX COSTUHEHUN

1.4

c(OpPMHUPOBAHHOCTh YMEHUH HCIIOJIB30BATh XUMHUYECKYIO CHMBOIIUKY
JJIS. COCTaBJCHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOM,
cokpamEéHHor) (opMysn OpraHMYeCKUX BEUIECTB U  YpaBHEHUU
XUMHUYECKUX PEAKLUA, U3rOTaBIMBATh MOJIEJIA MOJIEKYJI OPraHUYECKUX
BEIIECTB ISl WLIIOCTPALUMU MX XMMHYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHHS




1.5

ChopmupoBaHHOCT,  YMEHMI  YCTaHABIMBATh  MPUHAIJICKHOCTH
M3YYEHHBIX OPTraHUYECKHX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K
ompenenéHHOMY Kiaccy (Tpynme) coenuHeHuil (yrieBoJOpOJbI,
KHCIIOPOJT M a30TCOJAEpKallhe COEAUHEHUS], BbICOKOMOJEKYISIPHbBIC
COeAMHEHUs1), JaBaTb WM  Ha3BaHUS IO  CHCTEMaTHYECKOM

Homenkiatype (IUPAC)

1.5

C(pOpMI/IpOBaHHOCTL YMCHHUA ONPCACIIATH BHIbI XHUMHYECKOM CBS3U B

OpraHUYEeCKUX COeAMHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMUpOBaHHOCTb ~ YMEHMS TNPUMEHSTH: IIOJIOKEHUS ~ TEOpHUHU
CTpOeHHUs1 opranmueckux BemecTB A.M. BytiepoBa ans oObsicHEHUs
3aBUCHMOCTH CBOWCTB BEILIECTB OT HMX COCTaBa M CTPOCHHUs; 3aKOH

COXpaHCHHA MACCHI BCIICCTB

VYraesomoponsl.  Kucnoponcomepkamme W a30TCOAEpIKAIye

OpraHNYCCKUC COCAUHCHUA. BBICOKOMOHeKy.HHpHBIC COCOMHCHUA

2.1

CdopmupoBaHHOCT, YMEHUH TPUBOAWTH TPUBUATBHBIC HAa3BaAHUS
OTJICJIbHBIX OPraHUYECKUX BEIIECTB (ITWUJIEH, NMPOIMWIEH, alleTUJICH,
ATWJIEHIJIUKOJb, TJIMLEPUH, (EHOJ, (opMasbIerul, aueTaabIeTu],
MypaBbUHas KHCJIOTA, YKCYCHasi KHCJIOTa, OJIEMHOBas KHCJIOTAa,
CTeapuHOBasi KUCJIOTa, IJIOKO3a, (PYyKTO3a, Kpaxmaj, LesIi0J03a,

TJIALUH)

2.2

CdopMUpOBaHHOCTH YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
(1)I/I3I/I'-I€CKI/I€ U XUMHYECKHUE CBOMCTBA THUIIUYHBIX HpC}ICTaBHTeJIeﬁ
Pa3JIMYHBIX KJIACCOB OPraHMYCCKHUX BCHICCTB (MeTaH, 3TaH, 3TWJICH,
MpONWJICH, aleTuieH, Oyraauwen-1,3, mermnOyraauen-1,3, OeH3o07,
METaHOJ, 3TaHOJI, STUJICHTJIUKOJb, TIHUIEPHUH, (EHOJ, areTaIbIeTH I,
MypaBbMHAsA M YKCYCHas KHCJIOTBI, TJIOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHUHOYKCYCHas KHCJIOTA)

2.3

ChopmupoBaHHOCT, YMEHHS HWLIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b
MEXAY  TUIOUYHBIMH  MPEICTABUTEISIMH  PA3JIMYHBIX  KIACCOB
OpraHMYECKHX BEUIECTB YPaBHEHUSIMH COOTBETCTBYIOIINX XUMUUYECKUX

peakuuii C UCTIONb30BAHUEM CTPYKTYPHBIX (hopmyi

2.4

CdhopMupoBaHHOCTH YMEHUS XapaKTepru30BaTh WUCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPhs (HEPTH, IPUPOIHBIN Ta3, Yrojib), CIIOCOOBI UX

nepepa60TKH H MPAKTUYCCKOC MPUMCHCHHUEC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuyéThl

3.1

CdopMupoBaHHOCTh YMEHUH BIAJAETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJAaX HAYUYHOI'O IMO3HAHHA, UCIIOJIb3YCMbIX B XUMHH IIPU U3YUCHHUU




BCIICCTB HW  XHMHUYCCKHX SIBIICHUI (Ha6J’IIO,HeHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MO,I[CJ'II/IPOBaHI/Ie), HUCIIOJIB30BATh CHUCTCMHBIC
XUMHUYCCKUC 3HAHUA 1 I[IPUHATUA pemeHHﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCILICCTBAMU U UX IPUMCHCHUCM

3.2

C(pOpMI/IpOBaHHOCTL yMCHI/Iﬁ CO6J'II-O,Z[E[TL [paBujia TIOJIb30BAHUA
XUMHUYECKOU HOCYHOﬁ 151 J'Ia60paT0pHI:>IM O60py,[[OBaHI/IeM, a TaKiXKcC
paBujia o6pa1ueHI/1>1 C BCUICCTBaAaMU B COOTBCTCTBUU C MHCTPYKIUAMU

10 BBIITIOJIHCHUIO na6opaToprlx XUMHNUYCCKHUX OIIBITOB

3.3

ChopMHUPOBaHHOCTh YMEHHI TIAHUPOBATH M BBIOJIHATh XMMUYECKHUI
9KCIICPUMCHT (HpeBpaH_[eHI/IH OpTraHN4YCCKUX BCHICCTB IIPpHU HArpCBaHUU,
MOJIYYCHHUC 3THUJICHA U U3YUCHUC CTO CBOI>'ICTB, KauCCTBCHHBIC PCAKIIUU
OpraHNM4YCCKUX BCHICCTB, ACHATYypalud O€eIKOB Ipu HarpCBaHUU,
HOBCTHBIC pPCaKIUU 6CJIKOB) B COOTBCTCTBHU C IIpaBUJIaMHU TCXHUKU
0€30MacCHOCTH TpH OOpaIIeHUH C BEMECTBAMH U J1a0OpaTOPHBIM
000pyOBaHUEM; MPE/ICTaBIISATH pe3yJbTaThI XHUMHUYECKOTO
JKCcTiepuMeHTa B (OpMe 3allUCH  ypPaBHEHHWH COOTBETCTBYFOIMX

peakiuii 1 GopMyJIMpPOBATH BHIBOABI HA OCHOBE ATHX PE3YJIHTATOB

3.4

CdopMupoBaHHOCTH YMEHUH MPOBOJIUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU
MPOJIYKTa PEAKITUH 0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO

U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKLIMK)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKHU AHAJIU3UPOBATH
XUMHUYECKYI0 HMH(OpMaIHIo, MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoi nH(popmanuu, cetb UHTEpHET U 1pyrue)

3.6

CdopMUpOBaHHOCTH YMEHHM COOJIONATh TMpaBUja HKOJIOTHYECKH
1eecoo0pa3Horo MoBeleHuss B OBITY U TPYJOBOW NEATEIbHOCTH B
LEJAX COXPAaHEHUs] CBOEro 3J0pPOBbS M OKPYXKAIOUIEH MNPUPOTHOM
Cpenbl, OCO3HABAaTh OMACHOCTb BO3JEUCTBUS Ha JKHBBIE OpPTaHU3MBI
OMpeIeNEHHBIX OPTaHUYECKUX BEIIECTB, MOHMUMAsl CMBICI MOKa3aTess
I[MAK (mpemenbHO AOMYyCTUMOM  KOHIIEHTpAIlMH), TMOSICHATH Ha
npuMepax crmocoObl YMEHBIICHUS U TMPEAOTBPAIICHUS UX BPETHOTO

BO3JCUCTBHUS Ha OpTraHH3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble npeMeTHbIE Pe3yIbTATHI OCBOEHUSI OCHOBHOIM
o0pa3oBaTe/IbHOW NMPOrpaMMbl CpelHero 001ero o0pa3oBaHus




pe3yJibTaTa

1

TCOPCTI/IIICCKI/IG OCHOBbI XUMHUHU

11

Brnagenne cucreMod XMMHMYECKMX 3HAaHUM, KOTOpas BKIJIFOYAECT:
OCHOBOTIOJIATAIOIIME  TMOHATHS  (XUMHUYECKUHA  DJIEMEHT,  aToM,
AJIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OpPOUTAIIH AaTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBSI3b, MOJIb, MOJISIpDHAsE Macca, MOJSPHBIN
00BEM, KpUCTATMYECKas pemérka, TUIBl XUMHUYECKUX peaKIui
(OKHCITUTEIPHO-BOCCTAHOBUTENIBHBIE, JK30- M JHJAOTEPMHYECKHE,
peaKud HMOHHOTO OOMEHa), PacTBOpP, AJIEKTPOJUTHI, HEIJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMAINSA, OKHUCIUTENIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKOH PEaKIuu, XMMHUECKOE PABHOBECHE); TEOPUU W
3aKOHBI (TEOpHUsS DIEKTPOJUTHYECKOW aucconuanmu, llepuomnueckuii
3akoH JI.M. MenpeneeBa, 3aKOH COXpPaHEHHSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH SI3BIK XUMUH, (DAKTOIOTHYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMONy4YeHHH U O€30MacHOM HCIONB30BAaHUHM Ba)KHEHUIINX
HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOH JIEATENbHOCTU

YCJIOBCKA

1.2

CchopMupoBaHHOCTb yYMEHHUIl BBIABIATH XapakTepHbIE NPU3HAKU U
B3aUMOCBS3b M3YYEHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
NOHATUSA IIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKHUX
BEIIECTB U MX IPEBPALLCHUN; BBIABIATH B3aUMOCBI3b XUMHUYECKUX
3HaHUHN c MOHATUSMHU 51 IIPEACTaBICHUAMU IPYrux

CCTCCTBCHHOHAYUYHBIX NPCIMCTOB

13

Brnanenue OCHOBHBIMH METOJIaMH HAyYHOT'O TO3HAHHUS BEUIECTB U
XUMHUYECKHX sBIICHUH (HAONMIOJEHUE, W3MEpPEHHe, OKCIICPUMEHT,

MO/ICJIMPOBAHNE)

14

CpopMHUpPOBAHHOCTh YMEHHH OMNpeJesaTh BaJ€HTHOCTh M CTENEHb
OKHUCJICHUSI XHUMHUYECKUX OJJEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
coCTaBa, BHJ  XMMHUYECKOM  CBsS3W  (KOBWJICHTHAs, HMOHHAafi,
MeTaJlInYecKasi, BOJOPOJIHAsI) B COCIUHEHUSX, THUI KPUCTANINYECKOM
pemETKN KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJsipHAsi, MOHHAs,

METaJTHIECKas)

1.5

CdopmMupoBaHHOCTh YMEHUU ONPEAENATh XapaKTep CpeAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COSITUHEHHIA

1.6

ChopmupoBaHHOCTh ~ YMEHHUS  KJacCU(ULIMPOBATH  XUMHUYECKUE
peakluu Mo pa3InYHBIM MPHU3HAKaM (YHCIYy M COCTaBY pearupyroux

BCIIIECTB, TEIUIOBOMY J(h(eKTy peakmuu, H3MEHEHUIO CTeneHen




OKHUCJICHUA JJIECMCHTOB, O6paTI/IMOCTI/I PCaKIuu, Y4aCTHIO

KaTajmu3aTopa)

1.7

ChopmMupoBaHHOCTh YMEHUH  COCTAaBIATH ypaBHEHHS  peakiuit
pa3IMYHBIX THIIOB, TOJHBIE WM COKpAIIEHHBIE YypaBHEHHUS peakiuin
MOHHOTO OOMEHa, YYUTHIBas YCIOBUS, IPU KOTOPHIX 3TU PEAKUUU UAYT

J0 KOHIIa

1.8

CchopMupoBaHHOCTb YMEHHI NPOBOJUTH PEAKLUH, MOATBEPKIAIOLINE
KAueCTBEHHBIM  COCTaB  pAa3JIMYHBIX HEOPraHWYECKUX  BELIECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HMOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BELIECTB

1.9

ChopMupoBaHHOCTh YMEHHUH PACKPBIBATH CYIIHOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuin IIOCPEACTBOM COCTaBJICHUSA

AIEKTPOHHOT0 OanaHca ITUX PeaKIIHid

1.10

ChopmupoBaHHOCTE yMEHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTHU

XUMHAYECKON peakuy OT Pa3IMYHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTH ~ yMEHHUIHl  OOBSACHATH  XapakTep CMELICHUS
XMMHUYECKOTO PAaBHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHEI'O BO3JCHCTBHA

(npunnun Jle Hlatense)

OO61mas 1 HeopraHuyecKkas XMMHUs

2.1

CchopMupoBaHHOCTb yMEHHUH packpeiBaTh cMbich lleproanueckoro
3aKOHA J.N. Menpeneena u JIEMOHCTPUPOBATH €ero

CUCTCMATU3HPYIOIY1O, OG’bHCHI/ITeHBHYIO n IMPOTrHOCTUYCCKYIO

byHKIIMN

2.2

CdopmupoBaHHOCTH YMEHHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJieMeHTOB |—4 mnepuonoB Ilepuognueckoit
cuctemMbl xuMuueckux dyemeHToB J[.M. MeHneneeBa, HCHONb3ys
HOHATHS  «S-, P-, O-3JIEKTPOHHBIE OpPOUTATIH», <«IHEPreTUUCCKHE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHUSI  CBOMCTB
XUMUYECKUX AJIEMEHTOB M MX COEJUWHEHUH MO MepuojaM W Tpynmnam

[Iepunonnueckoii cuctemsl XuMudeckux ieMeHToB [[.1. MenneneeBa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepHu30BaTh (OMHUCHIBATH) OOIIUE
XMMHUYECKHE CBOIMCTBA HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACcCOB,
MOATBEPKIAaTh  CYIIECTBOBAHWE  TIE€HETUYECKOW  CBSA3M  MEXAY
HEOpPraHMYEeCKMMHU  BELIECTBAMH  C  [IOMOLIbIO  ypaBHEHMH

COOTBECTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopmupoBaHHOCTP ~ YMEHHMIl  yCTaHaBIMBaTh  MPUHAAJIEKHOCTh

HEOpPraHMYECKHX BEIIECTB MO MX COCTaBy K ONpeAeiIEHHOMY Kiaccy




(rpymme) coeaHEHUN (TPOCTHIE BEIIECTBA — METAJUIBl M HEMETAIIBI,

OKCHJbl, OCHOBAaHH:, KMCJIOTHI, aM(bOTepHBIC T'MAPOKCHUIBI, COJ'II/I)

2.5

C¢hopMHPOBaHHOCTh YMEHHUH HCIIOIB30BATh XUMHUYECKYIO CHMBOJIUKY
JUIL  cOCTaBleHHS (OPMYIT BEHIECTB M YPaBHEHHMH XUMHUYECKHX
peakuuii, cucrematnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble
Ha3BaHUS OTHEJbHBIX HEOPraHWYeCKUX BelIeCTB (yrapHolii ras,
YIJIEKUCTBIA Ta3, aMMHaK, raméHas W3BeCTb, HeraliéHas H3BECTb,

MUTHEBAs COJA, MUPUT U IPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHHUH XapaKTepHu30BaTh (OMHUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHMUYECKUX BELIECTB PA3IUYHBIX KJIACCOB,
MOATBEPXKIAaTh  CYIIECTBOBAHME  T'€HETHYECKOM  CBA3UM  MEXAY
HEOPTraHUYEeCKUMU BEILIECTBAMU c MOMOIILBIO ypaBHEHUI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIMOIHATH XUMHUUECKUN
IKCIIEPUMEHT (Pa3JIOKEHHE TEPOKCHIA BOJOpPOJNAa B TIPUCYTCTBUU
KaTaJln3aTropa, ONpeAesieHHe Cpebl PacTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCAJIBFHOTO HHIUKATOPa, BIUSHHE pa3IUYHBIX (HAaKTOPOB Ha
CKOPOCTh ~XMMHUYECKOM peakIHMH, PEaKIuh HMOHHOTO OOMeEHa,
KaueCTBEHHbIE peakluu Ha cyiab(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHH, PCIICHHUEC OJSKCICPHUMCHTAJIBHBIX 3aaa4d I10 TEMaM
«Metambl» u «HemeTtaip») B COOTBETCTBHU C MPAaBUIAMH TEXHUKH
0e30MacHOCTH MpU OOpalIeHHH C BEIIeCTBAMU M J1a0OpaTOPHBIM
000pyI0BaHUEM; NPEACTABIIATh pE3yIbTaThI XUMHYECKOTO
JKCIiepUMeHTa B (OpME 3allUCH YPaBHEHUH COOTBETCTBYIOLIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3y/IbTaTOB

2.8

ChopmupoBaHHOCT, yYMEHHMI COOMIOAATH TMpaBWiia TMOJIb30BAHUS
XUMHUYECKOH Tocynoil u nmabopaTOpHBIM OO0OpYIOBaHUEM, a TakKke
npaBuiia oOpalleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJIHCHHUIO Ha60paT0pHHX XHUMHUYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTh ~ YMEHHUH  XapaKTepHU30BaTb  XHUMHUYECKHE
MPOLIECCHI, JIEKAUTUE B OCHOBE MPOMBIILUIEHHOIO MOJYYEHUs CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKke CPOPMHUPOBAHHOCTH IMpPEACTaBICHUN 00
OoOlIMX HAyYHBIX MPHUHLUIAX H  DKOJOTHYECKUX  Mpodiemax

XUMHYCCKOIro Mpon3BOJACTBA

XUMHUA U KU3HB. PacuéThl

3.1

ChopMHUpPOBAHHOCTh MPEJICTABICHUA O XUMHUYECKOW COCTaBIISIONIEH

eCTGCTBeHHOHaquOﬁ KapTUHbI MHpPpA, POJIU XUMHUHU B IIO3HAHHUH




SBIIGHUN TPUPOIBI, B (QOPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOMN Jis
pelIeHus NPAaKTHUECKUX 3aJad M JKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM Cpejie

3.2

CdpopMupoBaHHOCTH YMEHHI KPUTHYECKHU AHAJIU3UPOBATH
XUMHUYECKYI0 WH(POPMAIUIO, TMOTYyYaeMyl0 U3 pPa3HBIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHHMKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTE yMEHMI COONIIO/IaTh TPaBHIA HKOJIOTHYECKU
1eJ1eco00pa3HOro TMOBENEHUs B OBITY M TPYAOBOHM AESTENbHOCTH B
HENSIX COXPAaHEHHUS CBOETO 3JI0pPOBbS M OKpYXKAlolel MpHUpOAHON

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JCUCTBHS HA JKUBBIE OPraHU3MBI
OonpeAeEHHbIX BEIIECTB, MOHUMAas cMbIci nokaszarens [1IK, moscHsaTh
Ha IpUMepax crocoObl YMEHBIICHUS U MPEIOTBPAIICHHS UX BPEIHOTO

BO3I[€I\/'ICTBI/I$I Ha OpraHu3M 4€JI0BCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TMMOHSITHSI «MaccoBasi JOJsl BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOLIEHHH Ta30B MPH XHUMHYECKUX pPEaKIHUsAX, Macchl
BellecTBa WIM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00BEMY OIHOTO M3 YYAacTBYIOIIMX B pPEaKIMHU BEIIECTB,
TEIUIOBOTO 3(deKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI

BCIICCTB, ITPCBPAIICHUA U COXPAaHCHUA SHCPIrUU




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

TeopeTnueckue OCHOBBI OPraHU4ECKON XUMHH

11

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHMKHOBCHHC, PAa3BUTUC M 3HAYCHUC B
MMOJIYYCHHU HOBBIX BCIICCTB U MATCPHUAJIOB. TeopI/I}I CTPOCHUA OPraHUYCCKUX

coeauHeHuit A.M. bytnepoBa, €€ OCHOBHBIE OJIOKEHUS

1.2

CrpykTypHble (OpMYJbl OpPraHMYECKMX BeIIeCTB. loMonorus, u30Mepus.
XuMu4eckasi CBSI3b B OPraHMUYECKHUX COCIMHEHUSAX — OJMHAPHBIE M KpaTHBIE

CBs3H. HpC,Z[CTaBJIeHI/Ie 0 Knaccmbm(aunn OpPraHN4YCCKUX BCIICCTB

1.3

HOMeHKJIaTypa OpraHUYCCKUX COCOUHEHMUI (CI/ICTCMaTI/I‘leCKaSI) U TPpHUBHUAJIBHBIC

Ha3BaHUS Ba)KHEUIIINX HpeI[CTaBI/ITCJ]eI\/'I KJIaCCOB OPraHNYCCKUX BCUICCTB

YrneBonopoibt

2.1

AnKaHBI: COCTaB U CTpPOCHHC, TOMOJIOTHYECKHI pAd. Mertan u 3TaH — HpOCTGfIH.IPIC
npeaACTaBUTCIIN AJIKAHOB: (1)H31/I‘IGCKI/IG A XHMHYECKHE CBOMCTBa (peaKHI/II/I

3aMCIICHUSA U FOpCHI/IH), HaxXOKACHUC B IPUPOJAC, ITOJTYUCHUC U TPUMCHCHUC

2.2

AIIKeHBI: COCTaB u CTPOCHUC, TOMOJIOTHYECKHUI pAan. OTUJICH " MIPOIMUJIICH —
HpOCTGfIIlIPIC NpeACTAaBUTCIIM AJIKCHOB: (I)I/I3I/ILICCKI/IC U XHUMHYECKHE CBOMICTBa
(peaKI_II/H/I UApUpOBaAHUS, TaJIOTCHUPOBAHUA, TUApaTAllUHA, OKUCICHUA U

HOJ'II/IMepI/BaLII/II/I), MOJIYYCHHUC U ITPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u wmetunOyranuen-1,3: crpoeHue, BaxxHeHIIMe
XUMHUYECKHE CBOWCTBa (peakuus noaumepusanuu). [lomyuyeHne cHHTETMUECKOTO

Kay4dyKa U pe3HHBI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJOTMYECKHH psifl. ALETHIICH —
OPOCTEUIIMK TIPEeICTAaBUTENb aJKHHOB: COCTaB, CTPOCHHE, (U3NYECKUE H
XMMHUYECKHE CBOMCTBA (peakiuy TUAPUPOBAHHS, TaJIOTeHUPOBAHNS, THAPATALIUH,

TOpPEeHMsI ), OJyYEHHE U IPUMEHEHNE

2.5

Apensl. benson: coctaB, crpoeHHe, (U3MYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUS ), IOJy4eHHE U IpuMeHeHue. Tomyon:
cocTaB, CTpoeHHe, (u3MuecKkue ¢ XUMHUYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAaHUS WM HUTPOBAHHUs), NOJIYYEHHE M TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBSI3b MEXKIY YIJIEBOJOPOAAMHM, MPHUHAJICKALUMH K

Ppa3iInYHbBIM Ki1acCaM

2.6

[TpupoiHbIe UCTOUHUKH YTIIeBOAOPO0B. [IprpoaHbIil ra3 1 momyTHEIE HEPTSIHBIE




ra3el. Hedptb u e€ mpoucxoxaenue. CrocoOwl nepepaboTKu HeTH: MeperoHkKa,
KPEKUHT (TepMHUYECKHM, KaTaTuTHUecKuii), muponu3. [IpoaykTel mepepaboTKu
He(TH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH yromp u

IMPOAYKTHI €TI0 Hepepa60TKH

Kucnoponconepxaiiue opraHu4ecKue CoeJUHEHMSI

3.1

Hpe,[[eJ'IBHBIe OJIHOATOMHBIC CIIMPTHI. MeTaHoa ¥ 3TaHO: CTPOCHHC, (bI/ISI/I‘{CCKI/Ie
u XUMHNYCCKHC CBOMCTBa (peaKI_[I/II/I C AKTHBHBIMHU METalllaMu,
raJJorcHoBOAOpOJaMu, ropeHHe), IMPUMCHCHUC. BOI[OpOI[HBIC CBsA3HU MCKIAY
MOJICKYJIaMH CIIUPTOB. Z[eﬁCTBHe MCTAHOJIa U 3TAaHOJIa Ha OpraHU3M 4YCJIOBCKA.
MHoroaToMHEIE CIIMPTHI. OTUIICHTIUKOJIb U TJIIMLOCPUH: CTPOCHUC, (I)I/ISI/ILICCKI/IG 151
XUMHNYCCKUC CBOIMCTBA (B3aHMOHeﬁCTBHe (&) mMCJI0YHBIMHU METaJlllaMu,
KauCCTBCHHAsA PCAKIUA HAa MHOI'OAaTOMHBIC CHI/IpTLI). Z[eﬁCTBHC Ha OpraHusm

YCJIO0BCKa. HpI/IMCHCHI/Ie MIMICpHHA U OTUJIICHIJIMKOJIA

3.2

@DeHoNI:  CTPOGHHME MOJIEKYNbI, (U3UYECKHe U XHMHUYECKHE CBOWCTBA.

TokcuunocTs henona. [Ipumenenue peHona

3.3

AJIB,Z[GI‘I/LHBI U KCTOHBI. d)opManbnemn, alcTaJIbACTHU/l: CTPOCHUC, (1)I/I3I/I‘-I€CKI/IC u
XUMHUUYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA U BOCCTAHOBJICHUA, KAYCCTBCHHBIC

peakuun), MoJiyueHUue U IPUMEHEHHE

3.4

OMHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAas U YKCyCHas
KUCJIOTBI: CTPOEHUE, (pU3nuecKue 1 XMMUIECKHE CBOICTBa (CBOMCTBA, o0IIMe s
KJacca KHCJIOT, peakius dSTepuuKaiiuu), TIONIy4eHHe | I[pPUMEHEHHE.
CreaprHOBas M OJIEMHOBAs KHCJOTHI KaK MPEICTAaBUTEIN BBICHIMX KapOOHOBBIX

KHCIOT. MbllIa KaK COJIM BBICIIHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[CI\/JICTBI/IG

3.5

Crnoxnble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [HIpOIH3 CIOKHBIX
a¢upos. Kupsl. ['mapomus xupoB. [Ipumenenue xupoB. buonormueckas posb

JKUPOB

3.6

VYrieBoasl: coctaB, KiacCU(PUKALUs YIJIeBOAOB (MOHO-, AM- U MOJHCAXapHbl).
['moko3a — mpocTedmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
du3ryecKre 1 XMMUYECKUE CBOWCTBA (B3auMoeiicTBre ¢ runpokcuioM meau(ll),
OKHCJIEHHEe aMMHa4YHbIM pacTBOpOM oOkcuaa cepedpa(l), BoccTraHOBIEHUE,
OpOXEHHUE TJIOKO3bI), HaXOXKIACHHE B MPHUPOAE, NMPUMEHEHHE, OHOJOoTrHyYecKas
posib. dotocuHTe3. PpyKTO3a KaK MU30MEP IIIIOKO3bl. Kpaxma u 1esuioio3a Kak
npupojiHble noiuMmepbl. CTpoeHHe Kpaxmala U LeJuTiofio3bl. Pusznyeckue u

XHMHYECKHE CBOMCTBA KpaxmaJia (rI/mponm, Ka4CCTBCHHAA pCaKIus C I/IO,I[OM)

A3oTcopepikalliue OpraHnyecKre COeTMHEHUS

4.1

AMUHOKHUCIIOTHl Kak amM@oTepHble opraHuueckue coenuHeHus. dusuueckue u

XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe IuluHa). buonormueckoe




3HAa4YCHUC aMHWHOKHUCIIOT. HeHTI/I,I[BI

4.2

benku kak TpUpOIHBIE BBICOKOMOJEKYISpHBbIE coenuHeHus. [lepBuuHas,
BTOpUYHASs] U TpPETHYHAs CTPYKTypa OeiIKoB. XUMHUYECKHE CBONCTBA OEJIKOB:

ruapon3, ACHaTypaluus, KAUCCTBCHHBIC pCAKIIUN Ha OeJkn

BrIcOKOMONIEKYIISIpHBIE COCTUHEHUS

5.1

OcCHOBHbIE TOHSITUS XUMHUHU BBICOKOMOJEKYISPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEIHSS MOJIEKYsIpHAas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYISIPHBIX COEIUHEHUN —

moJImMepu3anus U MOJIUKOHACHCAIA

5.2

:‘)KCHepI/IMeHTaHBHHC MCTOAbI HM3YUCHHA BCIICCTB HU HX npeBpameHHﬁ:
O3HaAKOMJICHHUC C O6p33HaMI/I NPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PC3UHbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

1

TeopeTnueckrne OCHOBBI XUMUHU

11

XuMHUYeCKUi d7eMeHT. AToM. Slapo aToma, M30TOMBI. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTHYeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTANH, S-, P-, 0-3JIEMEHTHI.
OcoOeHHOCTH pacHpeeNieHHs 3JEKTPOHOB MO0 OpOUTANSIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(PUTYpALIUSI aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cuctemMa XuMuueckux saeMeHToB .M.
MenneneeBa. CBs3b TepHOAUYECKOTOo 3akoHa U [lepuoamydeckoil CHCTEMBI
xuMuueckux sieMeHTtoB .M. MenpgeneeBa ¢ COBpEMEHHOM TEOpHe CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XHWMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMH MPOCTBIX W CIOKHBIX BEIIECTB IO TPYIIaM MU TEePUOAAM.

3HadeHue NeprUoANYCCKOr'0 3aKOHA B pa3BUTHHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBA3b. BuIbl XUMHUYECKOH  CBS3U
(koBalleHTHasi HEMOJSpHAas W TOJSApHAas, HWOHHAs, MeTan4deckas). HoHsr:
KaTHOHBI U aHWOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOW XUMUYECKON CBSI3U

(0OMEHHBIN ¥ TOHOPHO-AKLENTOPHBIH). BogopoaHas cBa3b

1.4

BanentHocTh. DnekTpooTpuniaTeabHOCTh. CTENEeHb OKUCICHUS

1.5

BemectBa MOJICKYJIAPHOTO WU HEMOJICKYJIAPHOI'O CTPOCHUA. 3aK0H IOCTOSHCTBA
cocTaBa BellecTBa. THIIBI KPpUCTAJTNIMICCKUX peIJ_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA I(pHCTB.J'IJ'IH‘-ICCKOfI peI_I_IéTKI/I. Ilonsatue o AUCIICPCHBIX

cucteMax. MICTUHHBIE U KOJUJIOUIHBIC PaCcTBOPLI. MaccoBass 071 BellecTBa B




pacTBope

1.6

KJ'IaCCI/I(I)I/IKaHI/ISI HCOPraHU4CCKHX COGHHHGHHﬁ. HOMeHKHaTypa HCOPraHUYCCKHX

BCHICCTB

1.7

Xumuueckast peaKnusi. KJ'IaCCI/I(bI/IKaL[I/Iﬂ XUMHNYCCKHUX pCaKHI/Iﬁ B
HeOpFaHI/I‘ICCKOﬁ u opraHquCKoﬁ XHUMHH. 3aKOH COXpaHCHUA MaCChbl BCIICCTB,

3aKOH COXpaHCHUA U MMPEBPALICHUA SHCPIUU IMPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOoCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IMyHbIX (DaKTOPOB

1.9

OOpatumbie peakiuu. XuUMUYecKoe paBHOBecue. DaKkTOphl, BIMSIONIME HA

cocTosiHie Xxumudeckoro paBHoBecus. [Ipunnun Jle [Hlatense

1.10

OnexTponuTuueckas aucconuanusa. CunbHble W ciadble 3yeKTposuThl. Cpema
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCIIasl, HEWTpalibHas, IIeJIouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKHCINTEIBHO-BOCCTAHOBUTEIBLHBIE pcakunun

HeopraHquCKaﬂ XUMMUA

2.1

Hewmetannsbl. [lonoxenne HemeramioB B [lepuoanueckoil cucremMe XMMHUYECKHX
anementoB JI.MI. MenzeneeBa U 0COOEHHOCTU CTpOEHUS aTOMOB. Dusnyeckue

CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETAIUIOB (Ha IPUMEpPE KUCIOPOa, CEPBI,

dbocdopa u yriepona)

2.2

XWUMHYECKHE CBOWCTBA BAXXHEHUIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
dbocthopa, yrimepoma W KPEeMHHUA) W HUX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOACPKAIITUX ~ KUCJIOT, BOJOPOJHBIX coeauHeHuit). I[lpumeneHue

BaXKHEHIIINX HEMETAJIIOB U UX COECIUHEHNN

2.3

Mertamnel. Tlonoxkenne MetawwioB B Ilepuognyeckoil cucTeMe XUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JICKTPOHHBIX 000JOYEK
aToMOB MeTayioB. O0mHMe Guznueckue cBoiicTBa MeTalIoB. CIUTaBbl METAJIIOB.

DIIEKTPOXUMHUYECKHUH PsiJl HATIPSKEHU METaIJIOB

2.4

XWMHUYECKHE CBOWCTBA BAXXHEHUIIMX METAUIOB (HATPHWM, Kaaui, KablUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKele30, MeJb) MU WX coeauHeHuid. OOIme

CIIOCOOBI IIOJIY4YCHUA MCTAJIJIOB. HpI/IMeHCHI/Ie MCTAJlJIOB B 6BITy 1 TCXHHUKC

2.5

I'enetnueckas CBA3B HCOPIraHUYCCKUX BCIICCTB, IIPUHAMICKAIINX K PA3JIUIHBIM

Ki1accaM

XUMHS U KU3Hb

3.1

Ponp xumum B 0OeCmEeYeHWH HSKOJOTHUECKOW, SHEPreTUYCCKONW M THIICBOM
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHATHE O HAay4HBIX METOJax MO3HAHUS

BCIICCTB 1 XUMHUYCCKUX peaKI_[I/Iﬁ

3.2

[Ipencrapnenus o0 OOIMIMX HAYYHBIX MPUHIUMAX MPOMBIIUIEHHOTO MOTYYESHUS




BaKHEHIITNX BCIICCTB. Yenosek B MHUPEC BCUICCTB W MATCPHAJIOB!: BaKHEHIIINE
CTPOUTCIIBHBIC MATCpHaJibl, KOHCTPYKIMOHHBIC MAaTCpHalibl, KpaCKu, CTCKIIO,
K€paMHKa, MaTcpuajibl IS JSJICKTPOHUKHU, HAHOMATCpHAJIbl, OPTraHUYCCKHUC U

MUHEepaJbHble yI00peHus

3.3

Xumusa u 3J0POBBEC HYCJIOBCKA: IIpaBWJla HCIHOJb30BAHUA JICKAPCTBCHHBIX
npenaparos, IpaBujia 0€30I1aCHOTO UCIOJIL30BAHMS npenapaTroB OBITOBO XUMHUH

B IIOBCEIHEBHOM KU3HU




YYEBHO-METOIANUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* Xumus. 10 xmace. I'a6puensa O.C., OcrpoymoB HN.I'., Cnagkos C.A.
AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

* Xumus. 11 knacc. I'abpuensa O.C., OcrpoymoB N.T'., Cnagkos C.A.
AxumonepHoe odmiectBo «M3aatenbcTBo «lIpocBerienue»

Xumus, 10 knace/ Pymsurtuc I'.E., ®enpaman @.1°., AKiinoHepHOe 00I11eCTBO
«M3parenscTBO «lIpocBemeHue»

Xumus, 11 knace/ Pynsuruc I'.E., ®enpaman @.I., AknponepHoe 00IIeCTBO

«M3marensctBO «lIpocBemenuey»

METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

MuxkuTtiok A. [[. PaGouas Terpanp no xumun: 10 kinacc: k yueonuky I'. E.
Pymsuruca "Xumus. 10 xkmace", ®I'OC / A. JI. MukuTtiok, - M. : U3narenscTBoO
"Ox3amen", 2019. - 94 c.

MuxkuTtiok A. JI. PaGouas Terpans no xumuu: 11 kiacc: k yueonuky I'. E.
Pynsutuca "Xumus. 11 knace", ®I'OC / A. JI. MukuTiok, - M. : U3narenscTBo
"Ox3amen", 2019. - 87 c.

boposckux T. A. TeMarndyeckue TeCThl O opranndecko xumuu. Kucinopon-
u azotcoaepxkaimue coenuaenus. 10 xkmacc / T. A. bopoBckux. - M. :

Uz nparensctBo "Dk3amen", 2016. - 160 c.

boposckux T. A. TemaTuueckre TECThI 0 OPraHUYECKON XUMHUH.



VYraeromopoasl. 10 kmace / T. A. bopoBckux. - M. : U3gaTenscTBo "DKk3amen",

2017. - 141 c.

Ps6oB M. A. CoopHuK 3a1a4, yrpaxHEHUH U TecTOB 1Mo Xxumuu: 10-11
kiacehl: K yaueOHukam I'. E. Pynsuruca, ®@. I'. @enpamana "Xumus: 10 kmacc",
"Xumus: 11 ximacc" / M. A. Psa6oB. - M. : U3narensctBo "Ok3amen", 2017. -
335 c.

I'apa H. H. Xumus. Ypoku B 10 kimacce : yue6. mocodue jijis 061eo0pas3oar.
opranuzauuii / H. H. 'apa. — 2-e u3n., nepepad. — M. : [Ipocsemenue, 2018.
— 112 c.

I'apa H. H. Xumus. Ypoku B 11 knacce : yue0. nocodue st o01eoopa3oBar.
opranmzanuii / H. H. I'apa. — 2-e uzn., nepepad. — M. : [Ipoceemenne, 2019.
— 110 c.

Ho6portun 1. FO. Tunosle sk3aMeHallMOHHbIe BapuaHThl 30 BapUaHTOB.
OUITA. Xumus / 1. FO. lo6potun. - M. : U3narenscTBo "HanronanbHoe

obpasopanue", 2023. - 361 c.

N D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

SKacc https://lwww.yaklass.ru/p/himija

doxchopna https://foxford.ru/wiki/himiya

Oo6mnako 3nanwmit https://school.oblakoz.ru/materials/496050



Videouroki https://videouroki.net/video/himiya/10-class/
Ckaiicmaprt https://skysmart.ru/articles/chemistry

Hudoypok https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass

Permry ET'D https://chem-ege.sdamgia.ru/

Crynapuym https://studarium.ru/

Acetyl https://acetyl.ru/



