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MNOSACHUTEJBHAS 3AIINCKA

[Iporpamma Mo XuMUM Ha ypPOBHE CpPEIHEro OOIIero oO0pa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O0 oOpazoBanuun B Poccuiickoii ®enepauun», TpeOOBaHUNA K
pe3yibTaTaM OCBOEHHUSl (efepalbHON 00pa30BaTENbHOW MPOrpPaAMMBbI
cpeadero obmiero ob6pazoanus (POII COO), mnpeacTaBIEHHBIX B
®denepaabHOM TrOCyJIapcTBEHHOM oOpa3oBateinbHoM crangapte COO, ¢
yuetom KoHuenuuu mnpenojaBaHus y4eOHOTO mpeaMera «XuMmus» B
oOpa3oBareibHbIX opranuzanusx Poccuiickoit deneparuu, peaausyomumx
OCHOBHBIE 00pa3oBaTEeIbHBIE TMPOTPAMMbI, U OCHOBHBIX TOJIO)KCHHI
«Crparteruu pa3ButTus Bocnutanus B Poccuiickoil @enepanuy Ha NEPUOJ
10 2025 roga» (Pacnopsixenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996
-p.)-

OcHOBY 1OAX0MOB K pa3pabOTKe NporpaMMmbl MO XHMHH, K
OTIpENICNICHUIO O00IIel cTpaTeruu OOy4YeHHWs, BOCIUTAHUS W PA3BUTHUS
oOyyarommxcsi cpeAcTBaMH ydeOHoro mnpeamera «Xumus» g 10-11
KJIaCCOB Ha 0a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH  LEJIel, COAepkKaHus,
pe3ynbTaToB  00y4deHUss © TpeOOBaHMI K yPOBHIO  MMOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpasoBaHue, MoJTy4yaeMoe

BBIITYCKHUKaMH o01ieo0pa3zoBaTenbHON
OpraHu3aluu, SBJISIETCS HEOThEMIIEMOM YacThl0 UX 00pa3zoBaHHOCTH. OHO
CIIYKUT 3aBEPIIAIONIMM 3TallOM peaju3allii Ha COOTBETCTBYIOIIEM €My
0a30BOM ypOBHE KJIIOYEBBIX IIEHHOCTEW, MPUCYIIMX LIEJIOCTHOM CUCTEME
XUMHUYECKOro 00pa3oBaHusA. DTU LEHHOCTH KacarTCs MMO3HAHMS 3aKOHOB
IpUPOIBI, HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KyIbTYPhI YeJIOBEKA, a
TaK)K€ SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U
npupoaHoi cpee. Peannsyercs xumuueckoe o0pa3oBaHue 00YyYarOIUXCs
Ha YypOBHE cpeaHero oOmero oOpa3oBaHMsS CpPEACTBAMH  y4eOHOIro
npeaMera «XUMHs», COJIEPHKAHUE U MOCTPOEHUE KOTOPOTO ONPECIICHbI B
IporpaMme Mo XMMHUU C YUETOM CHelu(UKN HAyKH XUMUU, €¢ 3HaYCHUs B
MMO3HAHUU TIPUPOJBI U B MaTEPUAIBHOM >KU3HU OOIIECTBA, a TaKKE C
Y4€TOM OOHIMX LeJe M MPUHUUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSIHHE CHUCTEMBI CpemHero oOmiero oOpa3zoBaHus B Poccuiickoit
denepanum.

XUMHUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIPAeT 0COOYIO
poJib B COBPEMEHHOW NMBWIM3AllMM, B CO3JaHUU HOBOU 0a3bl
MaTepualbHOW KynbTyphl. OHa BHOCHUT CBOW BKJIaJ B (OpMUpPOBaAHUE
pallMOHAIBHOTO ~ HAYYHOTO  MBIIUIEHUS, B CO3JIaHUE IEJIOCTHOTO
MpeacTaBlieHuss 00 OKpyXKaloluleM MHpE Kak O €IWHCTBE MPUPOIbI U
YelloBeKa, KOTopoe (opMupyercs B XHMHM Ha OCHOBE IOHMMAaHHS



BCIICCTBCHHOI'O COCTaBa OKpPYXKaIEro mMupa, OCO3HAHHA B3aUMOCBA3HU
MCKAY CTPOCHHECM BCIICCTB, UX CBOMCTBAaMH M BO3MOKHBIMH 00JIACTSIMHU
IIPUMCHCHMA.



TecHO B3aMMOJEUCTBYsI C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUs CTajla
HEOThEMJIEMOH YacThbI0 MUPOBOM KyJIbTYPhl, HEOOXOUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJla W KU3HU KaKJI0ro wieHa oOmectBa. COBpeMEHHas XMMHUS Kak Hayka
CO3MJATENbHAS, KAK HAayKa BBICOKMX TEXHOJIOTHI HAIlpaBl€HAa Ha PEIICHUE
rJI00AIbHBIX  TPOOJIEM YCTOMYHMBOTO PAa3BUTHSA UEJIOBEYECTBA — CHIPHEBOMA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MacHOCTU U OXPaHbI 3J0POBBSI.

B coorBercTBUM C OOmMIMMM TENSIMH W TPUHIMIIAMH CPEJIHETO OOIIETro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
M3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIHTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOIUMYI0O WM Ui  BBIPAaOOTKM  MHPOBO33PEHUECKHX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOUYEHUS B JKU3Hb COLMYMA, IPOIAOJDKEHUS
0o0pa30BaHus B Pa3JIMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu  ipeaMeta  «XUMHUS»  SIBISIIOTCS  0a30BbIE  KypChl  —
«Oprannveckas xumus» U «OOmass W HEOpraHWYEcKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa
3HaHUU M0 HEOPTaHUYECKOW XMMHH (C BKIIFOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHnyeckor xumuu. POpMHUPOBaHUE JAHHOM CHUCTEMBbI 3HAHWW NPU U3yYECHUH
npeaMera oOecreynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCErO0 MHOIrooo0pasus
BEIIIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

CrpykTrypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHu4veckass Xumus» cOpMUpOBaHA B MpOrpaMMe MO XUMHUM HAa OCHOBE
CUCTEMHOTO TIOAXO/Ja K U3Yy4YeHHI0 y4eOHOro wmarepuaia W oOyCJIOBJIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEICHHBIX
TEOPETHUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOW XUMHUM BEIIECTBA
paccMaTpUBaOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCNMHECHUN, a TaKXe Ha YyPOBHE CTEPEOXUMHYECKMX M  BJICKTPOHHBIX
NpelicTaBleHud O cTpoeHun BemecTB. CBeneHus 00 U3y4aeMbIX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJIOPOJOB /IO CIOXKHBIX OHMOJIOrMYECKH
AKTUBHBIX COEJUHEHMI. B Kypce OpraHnyecKko XWUMHM IIOJY4YarOT pa3BUTHE
chopMHUpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs NEPBOHAYATIHHBIC
NPEJICTABIICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKOU pEeaKIInu.

[Tonx HOBBIM yrioM 3peHusi B mnpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs HW3YUYCHHbIH Ha YPOBHE OCHOBHOTO OOIIEro o00Opa3oBaHUs
TEOPETUYECKH MaTepual M (AKTOJIOTMYECKHME CBEIEHUS O BEUIeCTBaX H
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» OOyYaroluuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOJOJOTMYECKHUX IMO3ULIUM,



rIIy0oke TIOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMH 5TOro 3akoHa — OT
o0o0mIaromiei 10 0ObSICHSAIOMICH U TPOTHOZUPYIOMICH.

Ennnas cucrema 3HaHMM O BaXHEMIIUX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NMPUMCHCHHH, a TAK)KE O XUMHUYECKHUX PEaKIMIX, MX CYIIHOCTH M
3aKOHOMEPHOCTAX MNpOTEeKaHus JononHsercs B Kypcax 10 wm 11 xiaccos
AIIEMEHTAMHU COJIEPIKAHMSI, WMEIOIMIMMH KYJIbTYPOJOTUYECKUN W TPUKIATHON
XapakTep. OTHU 3HAHUS CHOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3M XUMHUU C
JPYTMMHM HayKaMH, PacKpbIBalOT €¢ pOJib B MO3HABATEIHLHOM W MPAKTUUYECKOU
JESATETLHOCTA 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHH, TIOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0yiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIIMBATh WHGOPMAIMIO U
NPUMEHATh ¢ IS TIONOJIHCHUS 3HAHWH, pEHICHUS WHTEUICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENBCKUX 3a/1a4. B 11e1oM cojepkanue yaeOHOTO
npenMera  «XUMHS»  JAaHHOTO  ypOBHA  M3YYEHHS  OPUEHTHMPOBAHO  Ha
dbopMupoBaHUE Y OOYYAIOIIUXCS MHUPOBO33PEHUYECKOW OCHOBBI Il NMOHUMAHUS
dbunocodckux uaeH, TaKUX KaK: MATEpUAIbHOE E€IUHCTBO HEOPTraHUYECKOTO H
OpPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTpPOEHHEM, TO3HAaBAEMOCTh TMPHUPOJHBIX SBICHUW MYTEM OJKCIIEPUMEHTa U
pEIICHUS TPOTHBOPEYMH MEXKJIy HOBBIMH (akTaMH ¢ TEOPETHUYECKHUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUYECKUX MPOOIieM, a
TaKKe Mpo0JeM COepeKEHUsT IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3JaHUs HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemenwss 3ama4 BOCHHUTAHHS, Pa3BUTUS U COIMAIM3AIUU
oOy4Jarommxcss MPUHAThIE TPOrpaMMON MO XUMHHM TOJAXOJBI K ONpENEICHUI0
COJICpKaHMsI UM TIOCTPOCHMS TpeaAMeTa MpeaycMaTpuBarOT GOpMUPOBAHUE
YHUBEPCAIbHBIX y4YEOHBIX JEHUCTBUM, HMEIOIMMX 0a30BO€ 3HAYEHUE IS
pPa3TUYHBIX BHJOB JICSITEIBHOCTH: pEUICHUS TMpoOJieM, TOWCKa, aHadu3a W
00paboTku uHOpPMALINK, HEOOXOAUMBIX JJIsI TPUOOPETEHHS OIbITa MIPAKTHUECKOMN
U UCCJIEI0BATEIbCKOM AEATEILHOCTH, 3aHUMAIOIECH Ba)XKHOE€ MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemogaBaHus XWUMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHET0 OOIIEro 00pa3oBaHus, IPHU OMPEIEICHUH
COJIEpKATEIIbHOW XapaKTePUCTUKU IIeJIe H3y4YeHHUs MpeaMeTa HampaBieHUEM
MEPBOCTENICHHON 3HAYUMOCTH TPAJUIIMOHHO MpU3HACTCS (HOPMUPOBAHHUE OCHOB
XUMUYECKON HAayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOMN
JESITENbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOAUYECKON TOYKU 3PEHUS TAKOW IOJIXOJ K OINPEACICHHUIO LEIEU H3y4YEHUS
MpeMeTa SBIJISIETCS BIOJIHE OMPaB/IaHHbBIM.



CorylacHO JaHHOM TOYKE 3pEHUS IVIABHBIMM LEJISIMM M3YyYEHHs IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBASsIIOTCA:

e (opmMupoBaHHEe CHUCTEMBl XUMHUYECKHX 3HAHUU Kak  BaKHEHIIeH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIYEBblE MOHATHUS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHME SI3bIKa HAyKH, YCBOCHHME M IIOHUMAaHHE CYIIHOCTU JOCTYIIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHS;

e (OpMHUPOBAHUE U PA3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJaX MO3HAHMS
BEIIECTB M XHMHUYECKHUX peaklui, HEOOXOOUMBIX Uil IpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e DPa3BUTHE YMEHUH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTA, COOJIOJEHUEM  IPaBUI
0e301MmacHOro oOpaInieHus ¢ BEIeCTBAMH.

Hapsigy ¢ atuM, conepkaresibHas XapaKTepUCTUKA LEJIed U 3a1a4 U3y4YEeHHUs
IIpeAMETa B IPOrpaMMe M0 XMMHHM YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMU IIPHUOPUTETAMHU B CUCTEME CpeqHEro olmiero oopasoanus. CeronHs B
MpernoJlaBaHu  XMMUU B OOJbIIEH CTENeHWM OTHACTCS  MPEINOYTEHHE
NPAKTHUECKOH KOMIIOHEHTE CoOJep)KaHus oOOydeHHus, OPHEHTHPOBAHHON Ha
MOJIFOTOBKY BBIIYCKHUKa 00111€00pa30BaTeNIbHON OpraHu3aluy, BIaJCHOIIEro He
HaOoOpoM 3HaHUM, a (YHKIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH H
YMEHUSMH aKTUBHOTO TMOJIYYEHHUS! 3HAHUM M NPUMEHEHUS MX B pealbHOU KU3HU
JUTSL pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBA3M C 3TUM IpU U3yYEHUM NpeaMera «XHMHS» JTOMUHHUPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKHUE LENH U 334, KaK:

ajanTanus oO0y4aroluXcsl K YCIOBHSIM TUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMupoBaHHE  WHTEIJICKTYyallbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHEHUEM;

dbopMupoBaHue y OOyyarOUmIMXCs KJIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHIIUI), UMEIOUIMX YHUBEPCAJbHOE 3HAU€HUE Ul Ppa3IUYHbIX BHUJIOB
JESITEIbHOCTU: PELIEHUs Mpo0JieM, MOUCKa, aHajau3a U o0paboTku MH(popManuy,
HEOOXOAMMBIX [JIsl MPUOOPETEHUsl OmbITa JEATENbHOCTH, KOTOpas 3aHUMAaEeT
BAKHOE MECTO B IIO3HAHMM XUMHH, a Takke i1 OLUEHKH C NO3ULUU
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJI0BEKa U IPUPOAHYIO CpELy;



pa3BUTHE MO3HABATEIBLHBIX WHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEM 00yUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBbIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpEeMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHONM UH(POPMAIIUK XUMUYECKOTO COJICPKAHUS;

(dbopMHpoOBaHUE U pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS, HAOJIOMAaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE
O0COOCHHO HEOOXOIWMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHWUU U MPOBEIACHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCMIUTAHWE y oOOydarommuxcsi YOeXJACHHOCTH B TYMaHHCTHYECKOU
HAIPABJICHHOCTH XHMMHH, €¢ BaXHOW POJU B PEHICHUH TJIOOAIBHBIX IMPOOIEeM
PaIMOHAIBHOTO MPUPOJIONIOJIb30BaHUS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB H
COXpaHEHUs TPHUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUs OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUM IS TPHUHSATHS TPAMOTHBIX DPEIICHHH B
CUTYAIMSIX, CBI3aHHBIX C XUMUYCCKUMU SIBIICHUSIMH.

B yueOHOM maHe cpeaHero oOuiero oOpa3OBaHMS NPEIMET «XUMUSD)
0a30BOT0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obOmactu «EcTecTBeHHO-HAyYHbIE
IPEIMETHD.

OO6r1ee YuCI0 4acoB, OTBEJACHHBIX ISl U3YUEHUsI XUMUHU, Ha 6a30BOM YPOBHE
cpeaHero obmiero oopa3zoBanusi, cocrapiser 68 yacos: B 10 kimacce — 34 yaca (1
yac B HeJieno0), B 11 kimacce — 34 gaca (1 gac B Heiemo).



COIJEPXAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teoperuueckne 0CHOBbI OPraHM4YeCKOl XUMUM

[IpenmeT opraHM4YecKOl XMMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenuHeHuid A. M. byTtiepoBa, e¢ ocHOBHbIE MooxkeHUs. CTpyKTypHbIE (hOPMYJIBI
OpraHu4eckux BemiecTB. ['omosiorusi, u3omMepus. XHUMHUYECKas CBSI3b B
OPraHMYECKUX COCIUHECHUAX — OJMHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBnenue o kiaccu(pukaluyu opraHUuueckux BeriecTB. HoMeHknaTypa
OpPraHUYECKUX COEAMHEHUM (CUCTEeMaThuyecKkas) ¢ TpUBUAJIbHBIC HAa3BaHUS
BAXHEUIINX MPEACTABUTENEH KIACCOB OPTaHUYECKUX BEILIECTB.

OKCTIEPUMEHTAIbHBIC METO/Ibl HM3YYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
O3HaKOMJIECHHE ¢ oOpas3llaMu OpraHWYEeCKUX BEIIECTB U MaTepuajaMu Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAONIOJACHUE U
ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB WU CTPOCHHE, TOMOJIOTMYECKMU psAn. MeraH W 3TaH —
MPOCTEHIIINE TIPEACTABUTEIIN alIKaHOB: (U3WYECKHME W XHUMHUYCCKHE CBONCTBA
(peakuuu 3aMelieHuss U TOPEHHMs), HAXOXKICHHWE B TIPUPOJIC, IOJYyYEeHUE U
MIPUMEHCHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psijl. DTUIEH U MPONWICH —
MPOCTEHIIINE TIPEACTABUTEIIN AJIKCHOB: (DM3WYECKHME W XHUMHUYCCKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIpaTallud, OKUCICHUS U
MOJIMMEPU3AINH ), TOJyYeHUE U IPUMEHECHHUE.

Ankaauensl: OyTtagaueH-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakius noiumepusanuu). [lonmyueHue CHHTETUYECKOTo
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTUYECKUH Psil. ALIETHIICH
— TPOCTEUINHNI MpeICTaBUTENIh AJKMHOB: COCTaB, CTpOCHHE, (U3NYECKHE W
XUMUYECKUE CBOMCTBA (peakiMu TUIPUPOBaHUs, TAIIOTCHUPOBAHUS, THApATAIUH,
TOpPEHHUs]), MOJyYEHUE U IPUMEHEHHUE.

Apenbl. beH3ois: cocTaB, cTpoeHHe, (PU3MUYECKHEe U XUMHUUYECKHE CBOWCTBA
(peakuuu raJIOTeHUPOBAHUSI U HUTPOBAHUS), TOJyYCHUE U MPUMEHEHUue. Toyon:
cocmas, cmpoeHue, (uauveckue U  Xumuueckue  ceolcmea  (peakyuu
2A/I02eHUPOBANHUSL U HUMPOBAHUSL), NOTYyUeHUe U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckas CBsI3b MEXIy YIVIEBOJOPOAAMH, NPHHAMIEKAIIMMHU K
Pa3JIMYHBIM KJIaCCaM.

IIpupoaHbIE MCTOYHUKHK YTIEBOAOPOAOB. IIpUpoaHbIi ra3 W IOIYTHBIE
HedTsaHble ra3pl. HedTh u ee mpoucxoxnaenue. CrnocoObl nepepaboTKu HEPTH:
MEPEroHKa, KPEKUHI (TEePMUYECKHUM, KaTaIUTUYECKHil), mnuposn3. IIpoaykTs
nepepadoTky HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHBIi
YTOJIb ¥ MPOAYKTHI €r0 MepepaboTKH.

OKCHEepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX IMPEBPalllCHHA:
O3HAaKOMJIEHUE ¢ 00pa3laMHy IUIACTMACC, KayYyKOB U PE3UHbI, KOJJIEKIIHH
«Hedts» w©  «YTOmp», MOACIUPOBAHWE  MOJIGKYJ  YTJICBOJAOPOJIOB U
rajJlOreHONPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKON pabOThl: MOJyYEHUE 3TUIICHA
Y U3y4YE€HUE €r0 CBOMCTB.

Pacuernblie 3agaun.

Bbruncnenuss mo ypaBHEHMIO XUMHUYECKOM peakuuud (Maccbl, o0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOJAYKTa PEAaKIMHM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKLIUH).

Kucnopoaconepxaime opranudeckue coeJuHeHNs

[IpenenbHblE OAHOATOMHBIE CHUPTBL. METaHOA W 3TaHON: CTPOCHHE,
bu3nUeckue W XUMHUYECKHE CBONCTBA (peakiuu C AaKTUBHBIMM MeETaJUIaMH,
raJIoreHOBOJIOPOIAMH, TOpEHHUE), NpuMeHeHue. BoaopoaHbie CBS3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJMKOIb M  I[JIHMLIEPUH: CTPOCHHUE,
du3nYecKue W XUMHUYECKHE CBOMCTBA (B3aMMOJICUCTBHE CO IIEIOYHBIMU
MeTa/lllaMH, KaueCTBEHHAs peakius Ha MHOTrOaTOMHbIE crnupThl). JleiicTBUE Ha
opraHusM yenoBeka. [IpumeHenue rnmuuepruHa U 3TUIICHTJIUKOJIA.

@deHoJ: CTpOeHHE MOJEKYJbl, (U3NYECKHE U XUMHUYECKHME CBOMCTBA.
Toxcuunocts penona. [Ilpumenenue penona.

Anpnerunpl U kemouvl. DopMambIErui, —aleTaIbJIErHa:  CTPOCHHUE,
bu3MYecKue U XMUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEaKIIUU), IOJyYeHHE U IPUMEHEHUE.

OOHOOCHOBHBIE TIpeneibHblE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs U
YKCYCHAasl KHCIIOTBI: CTpOeHHEe, (PU3HUecKhe U XUMUYECKHE CBOMCTBA (CBOICTBA,
oOmue A Kiacca KUCIOT, peakius dTepuduKaiim), noiryyeHue u mpuMeHEHHeE.
CreapuHoBasi ¥ OJICMHOBasg KHUCIOTHl KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MbL1a KaK COJIM BBICIIMX KAPOOHOBBIX KMCIIOT, UX MOIOLIEE AEHCTBUE.

Crnoxuple 3¢pupbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘uaponus
cnoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.




VYrneBoael:  cocTtaB, KiaccUUKAIMS ~ yriaeBoAoB  (MOHO-, JHU- U
noJsivcaxapuibl). ['oko3a — MpocTeinii MOHOCaXxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe ¢ XHUMHUYECKHE CBOMCTBa (B3aMMOJACHCTBHE  C
ruapokcugom Menu(ll), okucnenme ammuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TIIOKO3bI), HaXOXKJEHHWE B TPHUPOJE, MPUMEHEHHE,
ouonornyeckas poisib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonos3a kak npupofHbie noauMepbl. CTpoeHHE Kpaxmania U
HeJuToyio3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmayia (THUApPOIH3,
KAueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUS BELIECTB W UX MPEBpAILCHUI:
npoBeJieHue, HAONIOJICHHE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAa4Y€CTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJHUILEPUHA C
ruapokcugom meau(1l)), anpnerugoB (OKMCIEHHE aMMHAYHbIM PACTBOPOM OKCHJIA
cepedpa(l) u ruppoxcumom wmeau(ll), B3ammopeicTBHE Kpaxmayia € HOJOM),
IPOBEJICHUE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuernble 3anaun.

Berunciennsi 1mo ypaBHEHHMIO XHMHYECKOW peEakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

A3oTcozeprKale OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI KaKk amM(pOTEpHbIE OPraHUYECKUe coenuHeHus. Du3znyeckue
U XMMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha MpuUMepe TIullMHA). buonorumyeckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTuanl.

benku kak npupogHbIE BBICOKOMOJICKYJIsIpHBbIE coeAauHeHus. [lepBuunas,
BTOPHYHAS W TPETHUYHASI CTPYKTypa OeiaKkoB. XWMHYECKHE CBOWCTBA OCIIKOB:
TUIPOJIN3, ICHATYpALlHsl, KAYECTBEHHBIC PEAKIIMK Ha OCJIKU.

OKCIIEpUMEHTAIbHBIE METOJIbI M3YyYECHHS BEIIECTB W HMX IPEBpaIlCHUN:
HaOJII0JICHHE U ONMCAHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OEJIKOB MpHU
HarpeBaHNM, [IBETHBIC PEAKIINH OCITKOB.

BricokoMouieKyJISIpHbIE COeINHEHN S

OCHOBHBIC MOHSTHS XUMUHU BBICOKOMOJICKYJISIPHBIX COEAMHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUH, CPEIHSSI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COCIMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAITHS.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYECHHS BEIIECTB W HMX IPEBpaICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexrpeaMEeTHbIE CBA3U.



Peanuzanusa MexxnpeaMETHBIX CBS3€U MPU U3YUYCHUN OPraHUYECKOW XUMUU B
10 kjacce oOCyIIECTBISETCS 4Yepe3 MCIOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
Hay4YHBIX MOHSTUHN, TaK W TMOHATHM, SBISIONIUXCS CUCTEMHBIMU JUJISI OTICIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKIIA.

OO0nue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: SIBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KIacCcu(UKaIus, MePUOINIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIHUPOBAHUE.

@usuka: MaTepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHUE
BEIECTBA, (PU3NUYECCKUE BETUIMHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTe3, OWOJOTMYECKH AaKTUBHBIC BellecTBa (OCJIKH, YTIJIEBOJIBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIE HUCKOMAeMbIe, TOTUINBO,
pPECYPCHI.

TexHosorusi: MUIIEBbIE MPOJAYKTHI, OCHOBHI PallMOHAJIBLHOTO THUTAHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE NPENAPATHI, MaTEPUAJIbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XUMUH

XuMUYecKuil 31eMeHT. AToM. Snpo aroMa, U30TONBI. DJIEKTPOHHAas
00o0yi0uKa. DHEpPreTuuecKre ypoBHH, MOAYPOBHU. ATOMHBIE opOutamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUs AIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(UTYypaIUsi aTOMOB.

ITeprnonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMepUOANYECKOro 3aKoHa U [lepuoamdeckoil CUCTEMBI
xuMudeckux aneMeHToB [[. 1. MenzaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUA CBOWMCTB XUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM ¥ TIEPHOJAM.
3HaueHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. BUIbl XHUMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAsi W TOJSpHAsi, MOHHAs, MeTauinueckas). MexaHUu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHsiil). Bomopomnas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIIATEIHHOCTb.
Crenenb okucieHus. MoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO ~ CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIESCTBA. THIBI KPUCTAIIMYECKUX PEIICTOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT THUIIA KPUCTAJUIMYECKON PELICTKH.

[TonsitTue 0 nucnepcHbIX cuctemax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10715 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUH. Howmenknarypa
HEOPraHMYECKHX BEIIECTB. ['€HETHYEeCKas CBSI3b HEOPraHWYECKHWX BELIECTB,
MPUHAICKANUX K PA3JTUYHBIM KJIAaCCaM.

Xumuyeckass — peakius.  Krnaccudukanuss  XMMHYECKHMX — peakiuid B
HEOPraHUYECKOW M OpPraHUYEeCKOW XHUMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U NIPEBPAILCHUS SHEPTUU TP XUMHUYECKUX PEAKIUAX.

CKOpOCTh peakliiM, €€ 3aBUCUMOCTh OT pasznudHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKoe paBHOBecHe. MakTopbl, BIHUSIONMIME HA COCTOSIHUE
xuMHu4eckoro pasHoBecus. [Ipunnumn Jle [larense.

DnekTponauTnyeckas aucconuanusa. CuiibHbIE U ciiadbie 3eKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, I1I€JIOYHAS.

OKHUCITUTENIBbHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUS BELIECTB W UX MPEBpAILCHUI:
neMoHcTpanus Taommi «llepuogudeckas cucrema XxuMudeckux sjaementos 1. U.
MenneneeBay, M3ydeHHUE MOJIENIed KPUCTAUTMYECKUX PEIICTOK, HAOJIOJeHUE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3ioKeHUuEe NePOKCUIa
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAEIEHUE CPEJIBI PACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIWKATOpa, peakIud HOHHOTO OOMEHaA),
IPOBEJICHUE MPAKTUUECKON paboThl «BiusHue paznuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOU pEeaKIum».

PacueTHrble 3agaumn.

PacueTtel 10 ypaBHEHUSAM XUMHUYECKUX pEAKLIMH, B TOM YHCIE
TEPMOXMUMHUUYECKUE PACUCThI, PACUCThl C MCIIOJIB30BAHHEM MOHATHUS «MacCOBas
JIOJISI BEIIECTBAY.

Heoprannuyeckasi xummust

Hemeramner. Ilonoxenne HemeraiuioB B Ilepuoandeckoir  cucreme
xumudeckux snaeMeHTtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusznyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINMS HEMETAIOB (Ha IpuMepe
KHUCJIOpO/a, cepbl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrmepoga W KpeMHHSA) M HX  COSOUHCHHMH  (OKCHJIOB,
KHUCIIOPOJICOJEPKAIINX KUCIOT, BOJOPOJIHBIX COSAMHEHHU).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.



Meramisl. [lonoxenue meramnoB B [lepuoanyeckon cucteMe XUMHUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000J0YEK
aToMoB MeTajuioB. O0mue ¢uzndeckue cBoiicTBa MeTayioB. CIiaBbl METAJLIOB.
DNEeKTPOXUMHUYECKHI psAJl HATPSHKEHUI METAILIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX META/UIOB (HATPUM, KaJiui, KaJbIUH,
MarHui, aJlOMUHUHI, IIUHK, XPOM, KeJIe30, MEJIb) U UX COCTMHEHU.

OO6mue crmocobbl nomydeHus: MetauioB. [IpruMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

DKCNIEPUMEHTAIbHBIE METOJIbl W3YYE€HHUS BEIIECTB W HUX NPEBPALICHUN:
M3Y4YeHUE KOJUICKINN «MeTayuibl U CIUIaBbl», OOpa3llOB HEMETAJIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3aj7a4, HaOII0JICHUE W OIHMCAHUE JEeMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUIPOKCHJIA ATIOMUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacueTHble 3a1aun.

Pacuetsl Macchl BelecTBa MM 00beMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJHOTO W3 YYaCTBYIONIUX B PEAKIIUU BEIIECTB,
pacdeTbl Macchl (00BEMa, KOJIMUECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CITH OTHO
U3 BEILIECTB UMEET NMPUMECH.

XuMuSsl ¥ )KM3Hb

Ponp xuMum B 0OeCriedeHHUU SKOJOTUYECKOM, SHEPreTUYECKOW U TMHUILEeBOM
0€30MacHOCTU, pa3BUTUM MeIUUUHBL [lOHSITHE O HAy4HBIX METOJIax IO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIUU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIMIIAX  TPOMBIILICHHOTO
MOJIyYE€HUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIIUE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBbIE MaTepHuayibl, KpacKW, CTEKJIO, KepamukKa,
Martepuaibl Jisl 3JIEKTPOHUKUA, HAaHOMAaTepHUalibl, OPraHUYeCKUe U MUHEPaIbHbIC
ya00peHus.

XuMHST W 3J0pOBbE YEJIOBEKA: NpPaBWIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmia 0S30IMaCHOT0 HCIIOJIL30BaHUS IIPErapaToB OBITOBON XUMHH
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3HU.

Peanmuzanus  MeXnpeAMETHBIX  CBA3€H TNpPU  H3YYCHHH  OOmed W
HEOpraHU4ecKorl XuMuM B 11 Kiacce OCyIIECTBIAECTCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSITUH, TakKk W TIOHSATUM, SBISIOUIUXCS
CUCTEMHBIMH JIS1 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTEeCTBEeHHO-HAY4YHBIE TMOHSTHS: HAay4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, KiIaccu(puKaius, I[epUOJUIYHOCTh, HaOJIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepus, YHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PaAMOAKTUBHOCTD, MOJIEKYJIa, SHEPTeTUYECKHI YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHWE BEIIECTBA, (PM3MUYECKUE BETUYMHBI U EAMHHIIBI UX
U3MEPEHUS], CKOPOCTb.

buonorus: kjeTka, oOpraHusM, OJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpaibl, TOPHbIE OPO/Ibl, MOJE3HBIE UCKOMAEMble, TOILUIMBO,
pecypchl.

Texnomorusi: XxuMu4ecKkasi MPOMBIIIJICHHOCTh, METAJTYPTHs, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEepUAJIOB, CEJIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, IHILEBas
IPOMBILUIEHHOCTb,  (papMalleBTUYECKasi  MPOMBIIIIEHHOCTb,  IPOU3BOACTBO
KOCMETHUYECKUX TMpEernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUasoB,
AIIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHMS
oOyyarolmuMucs TporpaMMm CpeaHero ooOmero oOpa3oBaHusi (JIMUHOCTHBIM,
METaNpeIMETHBIM U TIpeAMETHbIM). Hay4yHo-MeToIU4YecKoil OCHOBOM  Jid
pa3pabOTKK TJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMM CPEIHEro OOIIETO
00pa3oBaHus SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B coOTBETCTBUM C CHCTEMHO-JEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUSI NpeAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oO011ero 00pa3oBaHusl BBIIETIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIUMHCS POCCHHUCKOM TPaKTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEIICHUIO;

HAJIMYHE MOTUBAIMH K O0YYCHHIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUIN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAUIIHMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOyYaroluuxcsi PYKOBOJCTBOBATHCS B CBOEH
JNEATEIIBHOCTA ILIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, TMPUCYIIUMHU LEIOCTHOMN
CHCTEME XMMHUYECKOTro 00pa3oBaHMs;

HaJIMyue MPaBOCO3HAHUS HKOJOTHUUECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMera «XHUMHS» JOCTUTalTCs B
€MHCTBE Y4YEOHOM M BOCHHUTATEIBHOM JESITEIHBHOCTH B COOTBETCTBUHU C
I'YMaHUCTUUYECKUMU, COLUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WaealaMd POCCHUUCKOTO TPAKIAHCKOTO O0OIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIUIUMHU  Mpolleccam
CaMOIO3HAHUS, CaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0yyJarommxcs.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MpeAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHUPOBAHHOCTh OMbBITA I[TO3HABATEILHOW W TPAKTUYECKON JESITEIbHOCTH
00y4Yaromuxcs Mo peaanu3aiy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIC B
YacCTH:

1) rpaskaIaHCKOro BOCIIMTAHUA:

OCO3HAHMS 00YYaIONUMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBOXKEHUS K 3aKOHY W MIPABOIOPSJIKY;

MPEJICTABJICHUSI O COLMAIBHBIX HOPMaxX M MPaBWIAX MEKINYHOCTHBIX
OTHOIIICHHUHU B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW [IE€ATEIIBHOCTH MPH CO3AaHUU
y4eOHBIX MPOEKTOB, PEUICHUU yUE€OHBIX M MO3HABATENBHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPCHHs, JIOTHUKY H
apryMEHTBI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUJOB YUEOHOU NEATEIbHOCTH,

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOI'O OTHOILIEHHS K HCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€YECTBCHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M IMPAKTUYECKOTO
MPUMEHEHUS XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUSI HAyKU €CTh PE3yJbTaT
JUINTENbHBIX ~ HAOMIOJCHUM, KPOMOTJIMBBIX  HDKCIIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpeca M TO3HABATEJIbHBIX MOTHBOB B TOJYYEHHU U TMOCIEIYIOIIEM
aHanm3e WH(POpPMAIUU O MEePEAOBBIX JOCTIKCHUSIX COBPEMEHHON OTCUYECTBEHHOU
XUMUWY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHUYECCKUMU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOC IMOBEJACHUE M TMOCTYNKH CBOMX TOBapHIICH ¢
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3THX
MOCTYTKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbSI:

MOHUMAaHUsl LIEHHOCTEH 3JI0pOBOro M 0Oe30macHoro ooOpas3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3HUYECKOMY H
IICUXUYECKOMY 30pPOBBIO;

coOmro/ieHns TpaBui 0O€30MacHOro OOpaleHusi C BEliecTBaMU B OBITY,
MOBCEHEBHOM JKU3HU U B TPYAOBOU JIESATEIHHOCTH;

MOHMMAHMUSl [EHHOCTH TPaBWJ HHAUBUIAYAIHHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJECHUS B CUTYyAIUsAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIbCKOMN
JESTENbHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUYECKOW U  JPYrux BHUAAX
NeSITENbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTH€ B PEIICHHM MPAKTUYECKUX 3ajad
COI[MAIbHOM HAIMPABIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);



MHTepeca K MPaKTUYECKOMY M3YUYEHMIO MPO(eccuil pa3iuyHOro poja, B TOM
YKCJIE HA OCHOBE IPUMEHEHMS IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXEHUS K TPyHy, JIOJIAM TpyAa W pe3yjbTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAIBbHON TPAEKTOPUU
oOpazoBaHus, Oyaymieil npodeccur W peanu3aluu COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XWMHH, HUHTEPECOB U
noTpeOHOCTEH 00ITIeCTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHMSA:

HKOJIOTMYECKHU 1I€JIECO00PA3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMaHUsl TJ00aIbHOIO XapakTepa SKOJIOIMYECKUX MpoOJieM, BIIMSHUSA
HKOHOMHUYECKHUX MPOILECCOB HA COCTOSIHUE MTPUPOTHON U COLMATBHOU CpeIbl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTHKEHUH XUMHH IS
pELIeHNs] BOIPOCOB PALIMOHATIBHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATUS JEUCTBUM, NPUHOCIIMIMX BPEd  OKPYXkKaKLIEH
OPUPOAHON Cpefie, YMEHHUsI MPOTHO3UPOBATh HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
MOCJIEJICTBUS MPEATPUHUMAEMBIX JEHCTBUI U IPENOTBpAIIaTh UX;

HaJIM4YMs PA3BUTOIO HKOJIOTMYECKOr0 MBILUICHHMS, SKOJIOTUYECKON KYJIbTYBI,
OIbITa NESATENbHOCTH IKOJIOTMYECKOU HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
IIPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTHUBOCTOSATH UJECOJOTUU
xemodoounu;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKY;

MOHUMAaHUsl CNeUMPUKA XMMHUM KaK HayKd, OCO3HaHUS €¢ poJid B
(OpMHpPOBaHUH PALMOHAIBLHOTO HAYYHOTO MBIIIEHUS, CO3JaHUHM LEIOCTHOTO
NpeJICTaBICHUs 00 OKpYXKarolleM MHpE KaK O €IWHCTBE MPHUPOJAbI U YellOBEKa, B
NO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJIeM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS;

yOEXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHHM JUIS  COBPEMEHHOMU
HMBWJIM3AlMK: B €€ T'yYMaHHCTUYECKOM HAaINpPaBIECHHOCTH M BaXXHOHM pPOJIU B
CO3/1aHUU HOBOM 0a3bl MaTepUalbHON KYyJbTYphl, PEIICHUH INI0O0ATBHBIX IpodIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CBIPHEBOW, DHEPreTUUYECKOM, NUILEBON U
HKOJIOTMYECKON 0O€30MaCHOCTH, B PAa3BUTHM MEIULMHBI, OOECIEYEHUU YCIOBHIMA
YCHEUIHOTO TpyJda U SKOJOTMYECKH KOMGPOPTHOM >KU3HM KaXKIOro 4JeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IMOHMMAaHUA CYUIHOCTH METOJOB
MO3HAHU, UCIOJIb3yEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHUS JIJISl aHAIKM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro Myupa H
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JeslaTh 000CHOBAaHHBIC 3aKITFOYCHHS HA
OCHOBE HAy4YHBIX (AKTOB W MMEIONMUXCS JAHHBIX C IEJIbI0  IOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJB30BaTh XHUMHYECCKUE 3HAHUS IS
perIeHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K TIO3HAHHUIO M UCCIIeI0BATEIbCKON JeSITETbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEpECca K OCOOCHHOCTSIM Tpy/a B pa3nu4HbIX chepax mpodeccruoHaIbHOM
JCSATEITHBHOCTH.

METANIPEIMETHBIE PE3YJIBTATHI

MeTtanpeIMeTHBIC Pe3yJIbTaThl OCBOCHUS y4eOHOTO IpeaMera «XuMUs» Ha
YPOBHE CpPEAHEro 00IIEro 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKarollue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CICOIU(PUKY METOJO0B TIO3HAHUS,
HCITOJIB3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIiece, CUCTeMa, HAy4YHBIM (aKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHre, HAOII0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaIbHbIC Y4eOHBIC NelcTBHs (TI03HABaTEIbHBIE, KOMMYHUKATHBHbIC,

PEryJIATUBHBIE), obecrieunBaroIIe dbopmupoBaHue (byHKIIMOHAIBHOM
I'PaMOTHOCTH M COITMAILHOW KOMIIECTCHITUN O0yYarOIIHXCSI;
CIIOCOOHOCTH oOyyarommxcs UCII0JIb30BaTh OCBOECHHBIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JEUCTBUSI B MO3HABATEIBHON M COIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJabTaThl OTPaXalrT OBJIAJIEHUE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JIEUCTBUSIMU.

OBaanenue YHHBeEpPCATbHBIMH yueOHbIMHI NMO3HABATEJbHBIMH
AEHCTBUSIMMH:

1) 6a30Bble JJOruYecKue AeHCcTBHUS:

CaMOCTOSITETbHO  (OpMyNIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €¢ pacCMaTpUBAaTh;

ONpeAesaTh 1NN JEITEIbHOCTH, 3ajJlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIIOJIB30BaTh MPU OCBOECHUU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICJISITh XAapaKTEPHbIC MPU3HAKU TMOHSATUM W YCTAHABIMBATH HUX B3aHUMOCBS3b,



MCITI0JIb30BaTh COOTBETCTBYIOIINE TOHITHS JIsl OOBSICHEHUS OTJCIBbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUS U KPUTEPUU [UIS KIAacCU(UKAIMK BEIIECTB H
XUMUYECKUX PEaKIINH;

YCTaHABJIMBATh MPUYUHHO-CJICJCTBEHHbIE CBSI3U MEXKIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHAYKTUBHbBIC, JEIYKTUBHBIE, IO
aQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BBIBOIbI U 3aKIIFOUCHUS;

MIPUMEHSITh B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIETH, IPEOOPA3OBHIBATH MOJICILHBIE MPEJICTABIICHUS — XUMHUYECKUIT
3HaK (CHMBOJ) OJJIEMEHTa, XHMMH4YecKkas QopMyia, YpaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3ajad,
MIPUMEHSTh HA3BAaHHbBIE MOJIEIbHBIE MPEICTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX
PU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€ HCCJIE0BATEIbCKHE AeICTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKUHnii;

(GhopMyIUpPOBATH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENBHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAauyeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JI1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYXKJCHUI;

BJIAJETh HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUS HAOMIOAATH 32 XOJIOM
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ysibTaT, (POpMYyJIHpPOBATH
0000IIeHHS ¥ BBIBOABI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJIITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

OpuoOpeTaTh OMNBIT YYEHWYECKOM UCCIEeNOBATENbCKOW U MPOEKTHOM
JESTENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJOB PEIICHUsI MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IUYHbIX
METOA0B NTO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHMKAX HHPopManuu (HAy4HO-
MOMyJIsipHasi JIUTepaTypa XUMUYECKOTO COJIEpKaHMs, CIPaBOYHbIE MOCOOUS,
pecypcebl IHTEpHETa), aHanM3UpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (HOpM
MpEeJCTaBIICHHUS], KPUTHYECKHU OLICHUBATH ec JIOCTOBEPHOCTh "
HENPOTUBOPEUUBOCTb;



(bopMyIUpPOBaTh 3aMpPOCHl U MPUMEHSTh Pa3IMYHbIE METOJbI MIPHU MOUCKE U
orbope wuHpOpPMAIlMU, HEOOXOAUMOW JJIS BBINOJHEHUS YYEOHBIX 3aja4
ONPENEIICHHOTO TUIA;

MpUOOpETaTh OMBIT HMCHOJB30BaHUS WHHOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUMA U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpEACTABICHUS
uHpopmauu (cxeMbl, rpaduKy, T1arpaMmbl, TaOJIULIBI, PUCYHKH U JPYTHE);

UCIIONb30BaTh HAYYHBIM S3bIK B KadyecTBE CpeACTBAa Mpu padbore ¢
XUMUYECKON uWHGOpMaIMeil: TPUMEHSATh MEXIpeaMeTHbie ((pusuyeckue
MaTeMaTUYEeCKHEe) 3HAKU U CUMBOJIbI, (OpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W IMPeoOpa3OBbIBATH 3HAKOBO-CHMBOJUYECKUE CpEICTBA
HaTJISAHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUAMM:

3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOM T€MbI B XOJI€ IUajiora u/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS TIPEIOKCHHON 3a]1a4u;

BBICTYIIaTh C TPE3CHTAIlMEHl PEe3yNbTaTOB IMO3HABATEIHHON NEATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIFHO I COBMECTHO CO CBEPCTHHKAMU MPH BHITIOJTHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW PabOThI MO MCCIECIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO TpoeKkTa U (GOPMYyJIUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HMCCIEAOBAHUN MYyTEM COIVIACOBAHMUS IMO3ULUN B
xoJ1e 00Cy)IeHHS 1 OOMEHa MHCHUSMH.

OgyaieHHe YHMBEPCAJIbLHBIMH PeryJIsSTHBHBIMH 1eCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOI I03HABATEIbHYIO
JeSTENbHOCTh, ONpenensis e¢ Ledd M 3aJauyd, KOHTPOJIHUPOBATH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh NpeajaraéMblii aJroput™M ACUCTBUN mnpu
BBIMIOJTHEHNH YYE€OHBIX W HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hamboee
¢ eKTUBHBIN C€rMOCcO0 WX pemieHUus C Y4ETOM TMOJYYEHUS HOBBIX 3HAHUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIIMSIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEU NIEATEIbHOCTH HAa OCHOBE CaMOaHalIM3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUSD»
OTpaXkaror:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, pOJM XUMHHM B TIO3HAHUU SIBICHUM



OpUpoOabl, B  (QOPMUPOBAHUU MBINUICHHS U  KyJbTYPhl  JMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM IS pEIIeHUS] TPAKTUYECKUX 3a1ad
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOW  XHUMHMYECKHUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE TMOHATUS (XUMHYECKUWA AJIEMEHT, aToM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPULIATETLHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi ¢opmysia (pa3BEpHYTash M COKpAIICHHAs), MOJIb, MOJISpHas
Macca, MOJSIPHBIM 00BEM, YIVIEPOJHBIN CKeJeT, (PYHKIHMOHANbHAs TpYIIa,
paguKal, U30MepHsi, U30MEPhI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTI€BOJOPOIbI,
KHCIIOPOJI Y a30TCOAEPKAIME COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCJMHEHUS); TEOPHUU U 3aKOHBI (TEOPHSI CTPOCHUS
opranuueckux BemiectB A. M. ByTtiiepoBa, 3aKkOH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3bIK XUMHUU;, MUPOBO33PEHUYECKHE 3HAHUS,
JeXaluye B OCHOBE NOHUMAHMS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHN, (PaKTOIOTHUECKUE CBEACHUS O CBOMCTBaX, COCTaBe, IOJYYECHUU H
0€30MacHOM HCMOJIb30BAHUM BaKHEHUIIUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JEATEIbHOCTH YETIOBEKa;

c(OpMHPOBAHHOCTh YMEHHU BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMUCAHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTaHUYECKUX COCIUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XHUMHYECKYI0 CHUMBOJIMKY JIJIS
COCTaBJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIICHHON)
dbopMyJ1 OpraHMYeCKMX BEIIECTB W YPaBHCHUH XUMHUYECKUX PEaKIuH,
M3TOTaBJIMBaTh MOJIENIM MOJIEKYJ OPraHWYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAAJICKHOCTh W3YYCHHBIX
OpPraHUYeCKUX BEIIECTB IO WX COCTaBy U CTPOCHUIO K OINPEIeICHHOMY
KJIACCy/Tpynne COEIUHEHUN (YIJIEBOJOPOAbl, KHUCIOPOA U a30TCoJepKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHMS), JaBaTh WM Ha3BaHUA 10
cuctematuieckoil Homenknatype (IUPAC), a takke NpUBOIUTH TPUBHAIIbHBIC
Ha3BaHUS OT/CJIBHBIX OPraHWYECKUX BEIIECTB (PTUJICH, MPOMUJICH, alleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (PeHois, (hopManbaerus, aneraibJIeruj, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, IeJII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACISITh BHJABl XUMHUYECKOW CBS3U B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);



c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATHh TIOJIOKEHHUS TEOPUU CTPOCHUS
opranndeckux BeimiectB A. M. bytnepoBa jist 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHHUE,
bu3MYecKue M XMMHUYECKHE CBOWMCTBA THUIHYHBIX MPEIACTABUTENCH pa3InyHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, ATUJICH, MPOIWJIEH, alleTHUJIEH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30J, METAHOJ, JTAHOJ, STHJICHIJUKOJb,
TJIMIEPUH, (PEHOJ, aleTalIbJETU]l, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, AMUHOYKCYCHAsl KUCJIOTa), MILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIYy HHUMHM YPaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHUN C
HCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Colpbsd  (He(Th, MNPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX NEpPepadOTKU U
MPAKTUYECKOE TPUMEHEHUE TIPOIYKTOB MEPEePadOTKH;

c(OpPMHPOBAHHOCTh YMEHUU TPOBOJUTH BBIYUCICHHUS 10 XHUMUYECKUM
ypaBHEHUSIM (MacChl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIIUHN);

c(OpPMHPOBAHHOCTh YMEHHM BIJIAJIETh CUCTEMON 3HAHUKW OO0 OCHOBHBIX
METOJaX HAYyYHOTO MO3HAHUS, UCIIOB3YEMbIX B XUMUU TIPU U3YYCHUU BEILIECTB U
XUMUYECKUX SBJICHUN (HAOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE),
WCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U HX
IPUMEHECHHUEM;

c(hOopMUPOBAHHOCTh YMEHHU COOII0O/IaTh MPaBUJIA MOJIb30BaHUS XUMUUYECKOM
MOCYJIOM W J1abOopaTOpHBIM OOOPYIOBAaHWEM, a TakK)Ke MpaBuia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIIOJHEHHUIO J1a00OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTb YMEHUN IUIAHUPOBATH U BBINOJIHATh XUMHUYECKUM
AKCHEPUMEHT (ITPEBPALIEHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MIOJIyYEHHUE
ATUJIEHA W U3YYEHUE €ro CBOMCTB, KAUYECTBEHHBIC PEAKIIMU OPraHUuYECKHUX
BEILIECTB, JIeHaTypalusi OCJIKOB NpPU HarpeBaHUH, I[BETHBIC PEaKIMU OCIKOB) B
COOTBETCTBUM C TpaBWJIaMH TEXHUKH O€30MaCHOCTH TMpuU OOpalieHuu ¢
BCIIECTBAMH H JITAOOPATOPHBIM 00OPYIOBAaHWUEM, WPEICTABIATH PE3YyIbTaThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTb YMEHUW KPUTHUYECKH aAHAIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIMIO, TOIYy4aeMyl0 W3 pa3HbIX HUCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiu, IHTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  MpaBHJIa  SKOJIOTHYCCKH
IeJIeCO00pa3HOro TMOBEJEHUs B OBITY M TPYAOBOM JESITEIHOCTH B IIEJISIX
COXPAaHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUSI Ha JKHUBBIE OPraHU3MBI OINPEEICHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMAsi cMbica Tokaszarens [IJIK, moscHsaTh Ha mpuMepax CHocoObI
YMEHBIICHUSI W TMPENOTBPAIlCHUS HX BPEIHOIO BO3JACHUCTBUS HAa OPraHU3M
YEJIOBEKA;

JUIsT 00YYaroIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTAMM 3JI0POBbS: YMEHHE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaxX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU;

JUISL  CIICTIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKHX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUA Kypca «OOmas W HeopraHuyeckas
XUMUS» OTPAXKAKOT:

chOPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, pPOJM XHUMHUM B TO3HAHUM SIBJICHUU
npuponbl, B  (HOPMHPOBAHMHM MBIIUIEHHS M KYJbTypbl JHYHOCTH, €€
(GYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JIJIs1 peLICHUs MPAKTUYECKUX 3a/1a4
U JKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolye MOHATUS (XMMHUYECKUH 3JIEMEHT, aToM, H30Tom, s-, p-, d-
AJIIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJISIPHBIA OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIATENIBHOCTh, CTENEHb OKUCICHUS, XUMUYECKas CBS3b
(KOBaJIeHTHas, MOHHAs, METAJUINYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKas PEIICTKa,
TUIBl ~ XMMHWYECKMX  PEaKUWi, pacTBOp, DSJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOIMAIUS, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluuu, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOJIMTUYECKOM aucconmanuu, nepuognueckud 3akoH . M. Menneneesa,
3aKOH COXPAHEHUS MACChl BEIECTB, 3aKOH COXPAaHEHMs M NPEBPALLCHUS SHEPTUU
OpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SA3BIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKALIUE B OCHOBE IMOHMMAHUA MPUYUHHOCTU H
CHUCTEMHOCTH XUMHYECKHX SBJICHHM, (DaKTOJIOTMUYECKHUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30M1aCHOM MCIOJIb30BaHUHU BAKHEHIINX HEOPTraHUUECKUX
BEIIECTB B OBITY U MPAKTUUECKOM ESITEILHOCTH YEJIOBEKa;



c(hOpMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU TOHSITHH,
yCTaHABIMBAaTh UX B3aMMOCBS3b, MUCIOJIb30BATh COOTBETCTBYIOIIUE TOHSTHUS MPU
ONMCAHUY HEOPTraHMYECKHUX BEILECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XHUMHYECKYI0 CHUMBOJIMKY IS
coctaBieHuss (HOPMYJ BEIIECTB M  ypaBHCHUH  XUMHUYECKUX  PEaKIUH,
cucrematuieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii Tra3, YIVIEKUCIBIM Ta3, aMMHakK, ramicHas
M3BECTh, HETAIIICHASI U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOopMUPOBAHHOCTb YMEHUI ONPEJIECTATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JIEMEHTOB B COEAUMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3M (KOBaJCHTHAsi, MOHHAS, METAJUTMYECKas, BOJIOPOHAS) B COSAMHEHUSX, THII
KPUCTAJTMYECKON PEIICTKH KOHKPETHOTO BeIIeCTBa (aTOMHAs, MOJIEKYJISpHas,
MOHHAas, METAJJINYECKas), XapakTep Cpe/ibl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHUM;

c(hopMHUPOBAHHOCTH YMEHUM yCTaHaBJIUBATh MPUHA/JIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNPEACICHHOMY Kiaccy/TpyIiie
COCIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U1 HEMETALJIbI, OKCUJIbI, OCHOBAHMSI,
KHCIIOTBI, aM()OTEepHBIC TUAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUI PACKPHIBATH CMBICI MEPUOINYECKOTO 3akoHa Jl.
N. MenpeneeBa u IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOITYI0, OOBSICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh yMEHUN XapaKTepU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JieMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux anemeHtoB JI. M. MeHneneeBa, WCHOJIb3ysl MOHATHS «s-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPTETUUYECKUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUU
1o repuojaam u rpymmnam [lepuoanyeckou cucteMbl XUMUYECKUX dieMeHToB /1. U.
Meneneena;

c(hOpMUPOBAHHOCTb YMEHHMM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHYECKUE CBOMCTBA HEOPraHMYECKHMX  BEIIECTB  PA3JWYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKON CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMU C IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUK;

c(hOpMUPOBAHHOCTb YMEHUSI KJIACCU(UIIMPOBATH XUMUYECKUE PEAKIUHU IO
pa3IMYHBIM TpU3HAKaM (YUCITYy U COCTaBy PEAarupyroliux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTEIEHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHU COCTABJISITh YpPAaBHEHUS PEAKIUN pa3IuyHBIX
THUIIOB, TTOJTHBIC ¥ COKPAIICHHBIC YPABHEHUS PEAKIIUH HOHHOTO OOMEHA, YUUTHIBAS
YCJOBUS, IIPU KOTOPBIX 3TU PEAKIIMU UAYT /10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUH NPOBOAUTH pEaKUUH, MOATBEPKIAIOIINE
KAUEeCTBEHHBI COCTAaB pPAa3JWYHbIX HEOPTraHUYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh ~YMEHHMH  pacKpbIBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKINN IMOCPEICTBOM COCTaBJIICHHS AJIEKTPOHHOTO OayaHca
ATHUX PEAKIUM;

c(OpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEeaklMU OT Pa3IuYHbIX (PAKTOPOB; XaPAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOILIECCHI,
JIeXKalye B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsS CEPHOM KHUCIIOThI, aMMHAKa, a
TaKXe€ CPOPMHUPOBAHHOCTh MPEACTABICHUA 00 OOIIMX HAyYHBIX NPUHIMUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYUCICHHUS C HCIOIb30BAaHUEM
MOHSTHUS «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILLIEHUN Ta30B
IIpU XMMHYECKUX PEaKIUAX, MacChl BEIIECTBA WIH 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOIO M3 YYacTBYIOUIMX B peakUUU
BEIIECTB, TEIUIOBOro 3¢ (}eKTa peaklud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MaccChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hopMUPOBAHHOCTh YMEHHM COOIOIATh MTpaBUia MOJIb30BAHUS XUMUYECKOU
nocyAod M J1abopaTopHBIM O0OpYyIOBaHMEM, a TaKXKe IpaBuia oOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH MO BBINOJIHEHHUIO J1JAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBINOJHATH XHUMHYECKUU
AKCIIEPUMEHT (Pa3joKE€HHUE MEPOKCHIA BOJAOPOJA B IMPHUCYTCTBHM KaTalu3aTopa,
ONPENENICHUE CpEelbl PacTBOPOB BEUIECTB C IOMOINBI  YHUBEPCAIBHOIO
UHAMKATOPA, BIUSHUE PA3NTMUHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peaKIlu,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHbIE pEeaKUuu Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7ad 0
temaM «Metamibsl» u «Hemerannel») B COOTBETCTBUM C MNpaBUIaMH TEXHUKH
0e30MacHOCTH MPHU OOpAIllEHUU ¢ BEUIECTBAMU M JIA0OpaTOPHBIM 000PYI0BAaHUEM,
MPEACTABIATh PE3YNbTaTbl XHMHUYECKOTO JKCIEpUMEHTa B (OpME 3aMHCH
YpaBHEHUN COOTBETCTBYIOIIMX peakiuil U (OpMyIHpOBAaTh BHIBOJIBI HA OCHOBE
ATUX PE3yJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIMU3UPOBATH XUMHUYECKYIO
MH(pOpMAIMIO, TMOJIYYaEMyK0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  MpaBHJIa  SKOJIOTHYCCKH
1IeJIeCO00pa3HOro TMOBEJEHUs B OBITY W TPYJIOBOM JEATETBHOCTH B LEJAX
COXPAaHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
OMaCHOCTh BO3JICMCTBUS HA )KUBBIE OPTAaHU3MbI ONPEICTICHHBIX BEIIECTB, IOHUMAs
cmpicn mokasarens [IJIK, mosicHAT, Ha mnpuMmepax CrocoObl YMEHBIIICHUS U
IPEAOTBPALLIECHUS UX BPEOHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui OOYYalOIIMXCA C OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISE  CHETBIX W CIa0OBUIANMX OOyYaromuXxcs: YMEHHE WCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpains s 3anmucu XUMHYECKHX

dhopmyiI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne n/m Kourpoasnsie | IlpakTuyeckue
NPorpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbLI OPraHUYeCKOH XUMHUH
http://school-
[IpeameT opraHnYeCKON XUMHH. Teovpm collection.edu.ru
1.1 CTPOCHUSI OPTAHUYECKUX COCTUHEHUHN A. 3 .
http://fcior.edu.ru
M. bytneposa
https://myschool.edu.ru/
Hroro no pazneny 3
Paspnen 2. Yriesoaopoanbl
2.1 [IpenenbHble yriIeBOAOPOIbI — AJKAHBI 2
29 HenpenenbHble yraeBOIOPOIbI: alKEHBI, 6 | http://school-
' AJIKAIMEHBI, AJIKUHBI collection.edu.ru
2.3 ApomaTuieckue yriieBog0pOabl 2 http://fcior.edu.ru
24 [IpuponHbIE UICTOUHUKH YTIIEBOJOPOAOB U 3 1 https://myschool.edu.ru/
' ux nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kuciaopoaconepxxamue oprannyeckue coeJuHHeHUs
3.1 Cruptel. Genon 3 http://school-
39 Anpaerunpl. KapOOHOBBIE KUCIIOTHI. 7 | collection.edu.ru
CrnoxHble 3¢upbl .
http://fcior.edu.ru
33 VYrieBo bl 3 1




https://myschool.edu.ru/

Hroro no pasneny 13
Pasnen 4. AzoTcoaepxkamme opraHudecKue coeIMHeHUus
http://school-
collection.edu.ru
4.1 AMUHBI. AMUHOKUCIIOTHI. benku 3
http://fcior.edu.ru
https://myschool.edu.ru/
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKyIsIpHbIE COeIHHEHUS
http://school-
collection.edu.ru
5.1 [Tmactmaccel. Kayuyku. Bonokna 2
http://fcior.edu.ru
https://myschool.edu.ru/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIJACC

Koun4yecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Kourpoasubie | IIpakruueckue (irpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
padoTbI padoTbI
pecypcsl
Pasznea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue aromoB. [lepuonnueckuii 3aKoH
1.1 u [leproauueckas cucTeMa XMMHUECKUX 3 http://school-
anemenToB /1. 1. Menaeneera collection.edu.ru
12 Crpoenue BemecTBa. MHOroo6pasue 4 http://fcior.edu.ru
BCIICCTB https://myschool.edu.ru/
1.3 XHUMHUYECKUE PEAKLUU 6 1 1
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Meraubl 1 http://school-
2.2 Hewmeramnsl 1 1 collection.edu.ru
53 CBsI3p HEOPTaHUYECKUX U OPTraHUUYECKUX ) http://fcior.edu.ru
. BCIICCTB https://myschool.edu.ru/
Hroro no pasneny 17
Pa3zpnen 3. Xumus v :Ku3Hb
http://school-
collection.edu.ru
3.1 XUMUS U )KU3Hb 4

http://fcior.edu.ru
https://myschool.edu.ru/




Hroro no pasneny
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34







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bcer KoHTpoJbHBI
0 e padoThbI

IpakTnueckn
e padoThbl

JyieKTpoHHbIe M (pPOoBbIE 00pa3oBaTebHbIE PECYPCHI

IIpeamer
OpraHUYECKON XUMUH,
€¢ BOZHUKHOBEHIUE,
pa3BUTHE U 3HAYCHUE

[Ipesentanust (MHD®OYPOK): https:/infourok.ru/prezentaciya-
predmet-organicheskoj-himii-10-klass-4554865.html

VYpoxk (Lludposas 6ubauorexa): https://app.onlineschool-
1.ru/10-klass/himiya/predmet-organicheskoj-himiil/article
Buneoypok: https://youtu.be/fG2Ch27M-5¢

VYpok (AKnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217

Buneoypok (Uutepypok):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka

VYpoxk (POIII): https://resh.edu.ru/subject/lesson/6149/

Teopus crpoenus
OpPraHUYECKUX
coequHeHn A. M.
Bbytneposa, e¢
OCHOBHBIE ITOJIOKEHMSI

Buneoypok: https://youtu.be/pAlsRgIM03g
Buneoypok(MuTepypok):https://interneturok.ru/book/chemistry/
10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e#

VYpoxk (Axnacc):https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217

Ypoxk (Lludpoas 6ubmuoreka):https://app.onlineschool-
1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
[Ipesenranust (MHDPOYPOK): https://infourok.ru/teoriya-




stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html

[IpencraBnenue o
Kiaccuukanuu
OpTaHUYECKUX
BEIIECTB.
Homenkiatypa
(cucremarnueckas) u
TPUBUAIBHBIE
HA3BaHUS
OpTraHNYECKUX
BEIIIECTB

Buneoypok: https://youtu.be/P5h6j2etM0o
https://youtu.be/vDrOFkdEE3c

https://youtu.be/x VIRtbKRMEY

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Ypok
(AKmacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-
veshchestv-6447504

[Ipesentanust (MHD®OYPOK):https://infourok.ru/prezentaciya-
k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-
soedinenij-5322147.html

AJIKaHBI: COCTaB U
CTpPOCHHE,
TOMOJIOTHUYECKHH PsijT

Buneoypok: https://youtu.be/UT5JQUZCS0

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

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-ego-gomologi-6579437 Buneoypok
(MuTtepypok): https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-molekul-
nomenklatura-fizicheskie-svoystva

[Tpesenranus (MHD®OYPOK): https://infourok.ru/prezentaciya-
po-himii-na-temu-alkani-klass-1043265.html

VYpoxk (Lludposas 6ubmmoTexa): https://app.onlineschool-
1.ru/10-klass/himiya/predelnye-uglevodorody-alkal/article Ypok
(POII): https://resh.edu.ru/subject/lesson/6151/




MeraH u 3TaH —
MpocTenIme
MIPEACTaBUTENH
AJIKaHOB

Buneoypox (MHTEPYPOK):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-ego-gomologi-6579437 [Ipe3enTauus
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-
predelnie-uglevodorodi-alkani-klass-3137148.html

AJIKEeHBI: COCTaB U
CTpOEHHUE, CBOMCTBA

Buneoypok: https://youtu.be/da78zZVItoA

Vpox (AKnacce): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-
svoistva-6892975

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-
uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-
fizicheskie-svoystva [Ipezentarus (MHOOYPOK):
https://infourok.ru/prezentaciya-na-temu-alkeny-4069212 . html
Ypoxk (Lludposas 6ubauoteka): https://app.onlineschool-
1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
VYpox (POIII): https://resh.edu.ru/subject/lesson/5412/

OTUJIEH U IPONWIEH —
IpocTenime
MIPEICTaBUTETN
AJIKEHOB

Ypoxk (AKnacce):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-
6895074

IIpesentanus (MHOOYPOK):
https://infourok.ru/prezentaciya_k uroku himii_etilen-
433483 .htm

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

[IpakTnueckas pabora
Ne 1. «Ilonyuyenue
STHJICHA U U3yUYCHHE
€ro CBOMCTB»

[Tpesentanust (MHD®OYPOK): https:/infourok.ru/prezentaciya-
na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
Buneoypok: https://youtu.be/V19KN-R92AU
https://youtu.be/bhl658RM7Dc

https://youtu.be/sbGHqf188tg




AJKaaueHsbl.
byranuen-1,3 u
MetunoyTaaues-1,3.

Buneoypok: https://youtu.be/TisuaxrHTuE
VYpoxk (AKmnacce): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-6899278 Buneoypok

(MuaTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-

? [Tonyuenue osobennosti-svoystv-sopryazhennyh-alkadienov IIpe3enranus
CUHTETHUYECKOIO (MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-na-
Kay4uyKa ¥ PE3UHBI temu-alkadieny-10-klass-4636620.html

Ypoxk (Lludpoas madoparopusi): https://app.onlineschool-

1.ru/10-klass/himiya/alkadieny-kauchukil/article

Buneoypok: https://youtu.be/ml1qyQTObLQ IIpe3entamms
AJIKHHBI: COCTaB (MH®OVYPOK): https://infourok.ru/prezentaciya-po-himii-na-
0COOCHHOCTH temu-alkini-klass-1243319.html
CTpOCHMA, VYpoxk (AKnacce): https://www.yaklass.ru/p/himija/10-
TOMOJIOTUYECKUH P/, klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-

10
AueruneH — 6892969
npocTeiimmii https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
TIPeICTABUTENb 6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Ypox
ATKUHOB (Lludposas 6ubanoreka): https://app.onlineschool-1.ru/10-

klass/himiya/alkiny/article
Brruucienus o [Ipe3enTanus :https://infourok.ru/prezentaciya-po-himii-na-
11 YPaBHEHUIO temureshenie-zadach-po-organicheskoy-himii-1253110.html
XUMHUYECKOHN peaKiuu Buneoypox: https://youtu.be/S9esBDuwCPO
Buneoypok: https://youtu.be/wwFGwwPWH1c
Ypoxk (SAKnacc): https://www.yaklass.ru/p/himija/10-
ApeHbl: 6eH301 U klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-
12 TONyOJ. TOKCUYHOCTh primenenie-6912880

apeHoB

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-benzol-i-ego-gomologi-6912879 Buneoypok
(MHTEPYPOK): https://interneturok.ru/book/chemistry/10-




klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
[Ipesentanuss (MHD®OYPOK): https:/infourok.ru/prezentaciya-
po-himiiareni-klass-412224 . html

Ypoxk (Lludposas 6ubnuoreka): https://app.onlineschool-
1.ru/10-klass/himiya/aromaticheskie-uglevodorody-il/article
Ypok(POII): https://resh.edu.ru/subject/lesson/4775/

I'eneTnueckas cBsI3b

Buneoypok: https://youtu.be/PBA7uvyvi-Q

VYpok (AKmacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/predelnye-nepredelnye-i-
aromaticheskie-uglevodorody-6892051

13 YIICBOAOPONIOB, [Mpezentamus (MHD®OYPOK): https://infourok.ru/prezentaciya-
MPUHAIJIEKAUX K geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-
PasIIMAHLIM KTaccam 1540148.html Ypox (Lludposas

oubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
Buneoypok
(MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/10-
Hpupoxusie klass/predelnye-uglevodorody/prirodnye-istochniki-
UCTOYHUKHU uglevodorodov-pererabotka-nefti
YTJI€BOAOPOJIOB: Bupneoypok: https://youtu.be/ 1fJCtDjmEY

14 IIPUPOJIHBIN ra3 u VYpoxk (AKinacc):https://www.yaklass.ru/p/himija/10-

MONyTHBIC HE(DTIHBIC klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422

ra3bl, HeQTh U [Tpezentamms (MHOOYPOK):

HPOIYKTHI €¢ https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-

nepepaboTKu istochniki-uglevodorodov-klass-2294230.html Ypox (Lludposas
nabopartopus): https://app.onlineschool-1.ru/10-
klass/himiya/kamennyj-ugol-i-ego-pererabot/article

[Ipuponusie Buneoypok

15 HWCTOYHUKHU (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

YTJCBOJIOPOIOB:

klass/predelnye-uglevodorody/prirodnye-istochniki-




NPUPOIHBIH ra3 u
MOy THEIE HE(TSIHbIE
rasbl, He()Thb U
MIPOJYKTHI €€
nepepadoTKu

uglevodorodov-pererabotka-nefti

Buneoypok: https://youtu.be/AZITS3 QQnA

VYpoxk (AKnacce): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-
okruzhaiushchei-sredy-6899731

[Tpezentamms (MHOOYPOK): https:/infourok.ru/prezentaciya-
po-himii-na-temu-neft-i-sposoby-ee-pererabotki-10-klass-
4072116.html

Ypoxk (POIII): https://resh.edu.ru/subject/lesson/6148/ Ypok
(Ludposas 6ubamoreka): https://app.onlineschool-1.ru/10-
klass/himiya/neft-i-sposoby-eyo-pererabotki/article

Konrponsnas padora

16 10 paszueiny
«YTIIEBOAOPOABD)
[Ipesentanus (MHD®OYPOK): https://infourok.ru/material-i-
prezentaciya-k-uroku-v-klasse-po-himii-po-teme-odnoatomnie-
spirti-836993.html Bugeoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/spirty/spirty-
[IpenenvHbie klassifikatsiya-spirtov-predelnye-odnoatomnye-spirty-stroenie-i-
17 OZHOATOMHBIE CIIUPTHI: nomenklatura
METaHOJI ¥ 3TAHOJL. VYpoxk (Axmacc): https://www.yaklass.ru/p/himija/10-klass/spirty-
BomopoHas cBs3b fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-
etanol-6569756
VYpok (ILludporas 6ubmmroTeka):https://app.onlineschool-
1.ru/10-klass/himiya/odnoatomnye-spirty 1/article
VYpox (POIII): https://resh.edu.ru/subject/lesson/4769/
MHOFOATOMHELE Ypoxk (Lludposas nadoparopus): https://app.onlineschool-
e 1.ru/10-klass/himiya/mnogoatomnye-spirty 1/article
18 Buneoypox (MHTEPYPOK):

OTUJIICHTJINKOJIb U
TJIIMOCPUH

https://interneturok.ru/lesson/chemistry/10-
klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-




spirtov-i-fenolov

Buneoypok : https://youtu.be/IHntiR2GC4w
https://youtu.be/39n0a7s0GZI

https://youtu.be/EmVXUC7nnD8

[Mpezentamms (MHDOYPOK) https:/infourok.ru/prezentaciya-
po-himii-klass-po-teme-mnogoatomnie-spirti-3539968.html

Ypoxk (AKnacce):https://www.yaklass.ru/p/himija/10-klass/spirty-
fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-
6582929

@deHoI: CTpOoCHUE

Buneoypok: https://youtu.be/l RqtCHC2gY
https://youtu.be/LQzUGw_UIo0

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-

MOJIEKYJIBI, spirtov-i-fenolov
19 ¢buznueckue u [Ipesentanuss (MHD®OYPOK): https:/infourok.ru/prezentaciya-
XUMHYECKHEe CBOICTBA, po-himii-fenoli-klass-1535601.html
IpHMEHEHHE Ypox (Lludposas madoparopusi): https://app.onlineschool-
1.ru/10-klass/himiya/fenol/article Ypox (POIII):
https://resh.edu.ru/subject/lesson/5727/ Ypoxk (AKmnacc):
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/aromaticheskie-spirty-fenol-6584218
Ypoxk (AKmnacc): https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-
ketony-6777547
AJIbIETUTBI: Buneoypok: https://youtu.be/25gQsP1zEgE
20 dbopmanbierua u Buneoypoxk (MHTEPYPOK):

aneTanpaerug. AeToH

https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-
stroenie-izomeriya-nomenklatura

[Tpesentanus (MHDPOYPOK): https:/infourok.ru/prezentaciya-




po-himii-aldegidi-i-ketoni-klass-1535664.html

Ypoxk (Lludpoast naboparopus): https://app.onlineschool-
1.ru/10-klass/himiya/aldegidy-i-ketony1/article

VYpoxk (POIII): https://resh.edu.ru/subject/lesson/4776/

Bupeo: https://youtu.be/pJ1uH94VUoU

[Ipesentanuss (MHD®OYPOK): https:/infourok.ru/prezentaciya-
po-himii-na-temu-karbonovie-kisloti-klass-bazoviy-uroven-
520349.html Ypoxk (SAKmnacc):

OnHOOCHOBHBIC https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
NpeaC/IbHBIC karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-
21 KapOOHOBBIC KHCIIOTHI: gruppa-6795067
MypaBbUHAS U VYpoxk (Ludposas madoparopusi): https://app.onlineschool-
YKCyCHast 1.ru/10-klass/himiya/karbonovye-kisloty1/article
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-
fizicheskie-svoystva-nomenklatura
IIpakTuyeckas pabora Bupneoypok: https://youtu.be/gqeKINaNNdw
2 No 2. «CBoiicTBa https://youtu.be/fUOPg8tIEqg
pacTBopa yKCyCHOU [Ipesentauuss (MHD®OYPOK): https:/infourok.ru/prezentaciya-
KHUCJIOTBD) na-temu-uksusnaya-kislota-4703820.html
CreapunoBas 1 Buneoypok: https://youtu.be/zQByPx58wyw
OJIEMHOBAS KHUCJIOTHI, https://youtu.be/_iNsVX15haY
23 KaK MpeICTaBUTENN Buneoypoxk (MHTEPYPOK):
BBICIIIUX KapOOHOBBIX https://interneturok.ru/book/chemistry/10-klass/organicheskaya-
KHCJIOT himiya-10-klass-rudzitis-g-e#
Mpsuia kak conu [Ipezentauus (MHOOYPOK): https://infourok.ru/prezentaciya-
24 BBICIIIUX KapOOHOBBIX po-himii-na-temu-zhiri-mila-i-sms-klass-3745775.html

KHCJIOT, UX MOIOIIEE
JIeUCTBUE

Bupneoypok: https://youtu.be/drWglsvk-ke
VYpoxk (AKnacce): https://www.yaklass.ru/p/himija/10-




klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211 Ypok
(POIII): https://resh.edu.ru/subject/lesson/5952/

Crnoxuble 3upbI Kak
MPOU3BOIHBIE

Buneoypok: https://youtu.be/zPyJ1ieKBA4

VYpoxk (AKnacc): https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-
slozhnykh-efirov-6813179

Buneoypox (MHTEPYPOK):

25 ?12{2212?3:;;2?; https.:// inFerneturok.ru/ lessc?n/ chemis.try/ 1 O-klass/karbonilnyc?-
soedineniya-karbonovye-kisloty/proizvodnye-karbonovyh-kislot-
>pupos slozhnye-efiry Ypoxk (L{ludpoBas 6ubnmmoreka):
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-
zhiry/article
Buneoypok: https://youtu.be/JuEcFIOGRKo
https://youtu.be/orl9fv170dc
[Tpesentanms (MHDOOYPOK): https:/infourok.ru/prezentaciya-
JKUpH: THAPOIHS po-himii-zhiri-1728121.html
' ’ VYpoxk (SIKiacc): https://www.yaklass.ru/p/himija/10-
26 | [PHMCHEHC, klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681 Buneoypok
Ouonoruieckas poi (MHTEPYPOK): https://interneturok.ru/book/chemistry/10-
KHUPOB klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
Ypoxk (Lludpposas 6ubmmoreka): https://app.onlineschool-
1.ru/10-klass/himiya/slozhnye-efiry-zhiry1/article
VYpox (POIII): https://resh.edu.ru/subject/lesson/5952/
VYrieBoabl: COCTaB, Bunenoypoxk: https://youtu.be/rMOUZV_SR7s IIpe3enTanns
KJIaCCH(HKALMS. (MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-na-
7 Baxwueiimme temu-krahmal-klass-2833296.html
MIPEJICTAaBUTEIIH: Ypoxk (Ludpoast GubnmoTeka): https://app.onlineschool-
IJII0K03a, PpyKTO3a, 1.ru/10-klass/himiya/uglevody/article
caxaposa VYpox (POILL):https://resh.edu.ru/subject/lesson/6150/
28 Kpaxman u nemnronosa [Tpesentaums (MHOOYPOK): https:/infourok.ru/prezentaciya-




KaK IIPUPOJHBIC
IIOJIMMEPBI

po-himii-na-temu-krahmal-klass-2833296.html

VYpoxk (AKnacce): https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-
tcelliuloza-6843938

Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-
polisaharidy-saharoza-gidroliz-saharozy-krahmal

VYpox (POIII): https://resh.edu.ru/subject/lesson/5413/

Konrponsnas padora

10 paszueny
29 «Kucnopoacoaepsxar
W€ OpraHuYeCKue
COEIUHEHUS
Buneoypok : https://youtu.be/X4f1xE-PpgU
https://youtu.be/GMOO0rXCk3w
VYpok (Sxmace): https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminy-
proizvodnye-ammiaka-nasyshchennye-aminy-6585751
30 AMUHBI: METWJIAMUH U Buneoypok (MHTEPYPOK):
aHWJIVH https://interneturok.ru/book/chemistry/10-klass/organicheskaya-
himiya-10-klass-rudzitis-g-e# IIpezentamms (MHDOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-
klass-4410983.html
VYpoxk (Lludposas 6ubmuotexa): https://app.onlineschool-
1.ru/10-klass/himiya/aminy/article
AMUHOKHCIOTE KaK Bupneoypok: https://youtu.be/YulENGvOKx8
https://youtu.be/ XZ0AkDc6RKc
amQoTepHbIC
https://youtu.be/A3PYuFZDDuE
31 OpraHNYeCcKHe

COCIMHECHUS, UX
OMOIOrMYECKOE

Ypoxk (AKmacce):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-
amfoternye-soedineniia-6853801




3HadyeHue. IlenTuap

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-
svoystva-aminokislot

[Ipesenrtaus (MHOOYPOK):
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-
815105.html

Ypoxk (Lludposas 6ubmuoreka): https://app.onlineschool-
1.ru/10-klass/himiya/aminokisloty-belkil/article

VYpox (POIII): https://resh.edu.ru/subject/lesson/4743/

benku kak npupoaHsie

[Tpezentarms (MHOOYPOK):
https://infourok.ru/prezentaciya_po_himii_na temu belki 10 kla
$5-557089.htm

Buneoypok: https://youtu.be/zcoUq7Ctat0

VYpoxk (AKnacce):https://www.yaklass.ru/p/himija/10-

2 . o . .
3 BPICOROMOJICKYILIPHBIC klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-
COCAMHCHMA i-znachenie-belkov-6858170
VYpoxk (Ludposas 6ubmuoteka):https://app.onlineschool-
1.ru/10-klass/himiya/aminokisloty-belki/article
Ypox(POII):https://resh.edu.ru/subject/lesson/4743/
Buneoypok: https://youtu.be/1tj84CWCZ1Q
OCHOBHEIC TIOHSTHS Ypox (ﬂKﬂacc):http.s://WWW.yal.dass...ru/p/himij a/10-
N— klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-
33 COKOMOULE poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
BBICOKOMOJIEKYJISIPHBIX
. Yip [Ipesentanust (MHD®OYPOK): https:/infourok.ru/prezentaciya-
COEJIMHEHUM o . . .
po-himii-na-temu-visokomolekulyarnie-soedineniya-
3194967.html
[Ipesenrammst (MHDPOYPOK) https://infourok.ru/prezentaciya-
OCHOBHBIE METO/TbI o . .
po-himii-na-temu-plastmassy-volokna-i-kauchuki-6293998.html
34 CUHTE3a

BBICOKOMOJIEKYJIIPHBIX

Ypoxk (Lludposas 6ubnuoreka): https://app.onlineschool-
1.ru/10-klass/himiya/sinteticheskie-polimery/article




COCIMHEHUN.
[InmacTmaccel, Kay4dyku,
BOJIOKHA

Ypoxk (POILI): https://resh.edu.ru/subject/lesson/6095/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIIJACC

KoaunuyecTBO 4acoB

Ne JleKTpOHHbIe HHM(pPoBHIE
Tema ypoxka Kontpouasnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
http://school-collection.edu.ru
| XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS | http:/feior.cdu.ru
KOH(UTYpalus aTOMOB
https://myschool.edu.ru/
Hepronuyeckuii 3akoH u Ileproauyeckas http://school-collection.edu.ru
) CHCTEMa XUMHYEeCKHuX daeMeHToB JI. 1. | http://feior.edu.ru
MenneneeBa, uX CBsI3b C COBPEMEHHOM
N https://myschool.edu.ru/
TEOpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHWYCCKUX JJIEMCHTOB U UX COC[[I/IHCHI/Iﬁ 110 http://School_collection_edu.ru
3 rpynmnam v nepuojam. 3HauyeHUe | http://feior.edu.ru
MEPUOINYECKOTO 3aKOHA M CUCTEMBI
https://myschool.edu.ru/
XxuMu4deckux 3yemenToB /.M. MeneneeBa B
pPa3BUTHM HAyKU
CrpoeHue BemmecTBa. XHUMUUYecKas CBA3b, €& http://school-collection.edu.ru
4 BH/IbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 http:/fcior.edu.ru
cBsi3u. BogopoaHas cBsizb https://myschool.edu.ru/
BanieHTHOCTb. DIeKTPOOTPHLIATEIBHOCTD. http://school-collection.edu.ru
5 Crenenb okucieHus. Bemecra | http:/feior.edu.ru
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
https://myschool.edu.ru/
CTPOCHUS
6 [TonsaTHe 0 IUCTIEPCHBIX cUcTeMaX. VICTUHHBIE { http://school-collection.edu.ru

" KOJUIOMIHBIC paCTBOPHI. MaccoBas 1o

http://fcior.edu.ru




BCILICCTBA B paCTBOPC

https://myschool.edu.ru/

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEeHUM. ['eneTnueckas

http://school-collection.edu.ru

7 http://fcior.edu.ru
CBSI3b HEOPTaHWYECKHUX BEIIECTB, PA3TUYHBIX
https://myschool.edu.ru/
KJIaCCOB
Knaccudukarus XuMHYECKUX peakiui B .
HEOPraHWYECKON U OpraHu4eCKON XUMUH. http://school-collection.edu.ru
8 3aKOH COXpaHEHHs MACChI BELIECTB; 3aKOH http://fcior.edu.ru
COXpaHEHUS U IPEBPALCHUS SHEPTUU TIPH https://myschool.edu.ru/
XUMUYECKUX PEaKIUAX
http://school-collection.edu.ru
9 CxopocTts peaknuu. OOpaTuMbIe PEaKIIHH. http:/feior.cdu.ru
XHUMHYECKOE paBHOBECHE
https://myschool.edu.ru/
ITpakTrueckas padota Ne 1. « BiustHue
10 pa3IuuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»
BHGKTpOHI/ITI/I‘IeCKaH AUCCOLIUaIns. HOHHTI/IC (6] http://School_collection'edu‘ru
1 BOZIOpOAHOM ToKazaTene (pH) pactBopa. http:/fior.edu.ru
Peakuuu nonnoro oomena. ['maponus
https://myschool.edu.ru/
OpPraHUYECKUX U HEOPraHUYECKUX BELIECTB
OKHUCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH. http://school-collection.edu.ru
12 [ToHsATHE 06 SIEKTPOIU3E PACIIABOB U http://fcior.edu.ru
pacTBOPOB CoJIEH https://myschool.edu.ru/
13 KonTponbHas pabota mo pazneny
«TeopeTnueckue OCHOBBI XUMUN»
14 Meraibl, ux nonoxeHue B [leproauaeckoi http://school-collection.edu.ru

CHUCTEME XUMUYECKUX AnemMeHToB [l. 1.

http://fcior.edu.ru




MenzeneeBa u 0COOEHHOCTH CTPOSHUS
atomoB. Obmue pu3ndeckrue cBOWCTBa
METAJIOB

https://myschool.edu.ru/

CnnaBel METaIIOB. DJIEKTPOXUMUYECKHUH s

http://school-collection.edu.ru

15 http://fcior.edu.ru
HaIpsKeHUH METAIIIIOB
https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA BaXKHEUIIINX METAILJIOB http://school-collection.edu.ru
16 (HATpHIA, KaJTHid, KaJIbIUi, MATHUIHA, http://fcior.edu.ru
QTIOMUHHN) U UX COCTMHCHHUHA https://myschool.edu.ru/
http://school-collection.edu.ru
17 XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX http://feior.cdu.ru
COEMHEHUI
https://myschool.edu.ru/
http://school-collection.edu.ru
18 XI/IMI/I‘—ICCKI/{C CBOMCTBA IIMHKA, JKeJie3a U MX http://feior.edu.ru
COCJTMHEHUI
https://myschool.edu.ru/
[IpakTtrueckas padota Ne 2. "Pemienue
19 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
«Mertamib"
Hewmeramnsl, ux nonoxenue B [leproanueckoit http://school-collection.edu.ru
20 crucTeMe XMMHYeCcKUX dreMeHToB J. 1. http://fcior.edu.ru
MenneneeBa 1 0COOEHHOCTU CTPOEHHUS aTOMOB https://myschool.edu.ru/
®du3nuecKkre CBOMCTBAa HEMETAIIOB. http://school-collection.edu.ru
21 AJIIOTpPONHS HEMETAILIOB (Ha IPUMEpE http://fcior.edu.ru
KHUCJIOpOJIa, cephl, hocdopa u yriaeposaa) https://myschool.edu.ru/
22 XUMHYECKHE CBOMCTBA raJION€HOB, CEPBI M UX http://school-collection.edu.ru




COeIMHEHUN

http://fcior.edu.ru
https://myschool.edu.ru/

XuMHUECKUe CBOMCTBA a30Ta, hocodpa U UxX

http://school-collection.edu.ru

23 http://fcior.edu.ru
COEMHEHUI
https://myschool.edu.ru/
http://school-collection.edu.ru
4 XUMHUYECKUE CBOMCTBA yIJIepoia, KPEMHUS U http://fcior.edu.ru
UX COeIMHECHUI
https://myschool.edu.ru/
http://school-collection.edu.ru
75 [IprMeHeHrEe BaXKHENIIINX HEMETAINIOB U UX http://fcior.edu.ru
COeTUHEHUN
https://myschool.edu.ru/
O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110 http:/school-collection.edu.ru
teme «Hemeramney. Beraucnenus no .
26 . http://fcior.edu.ru
YPaBHEHUSIM XUMUYECKHX PEAKINUNA 1
TePMOXUMUYECKHE PACUETHI https://myschool.edu.ru/
[Tpaktuueckas padora Ne 3. «Pemenune
27 AKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TEME
"HemeTtammsr"»
)3 KoHTponbHas pabota mo TemaM «MeTauibl» U
«Hemerauibny
http://school-collection.edu.ru
Heoprannueckue u opraHM4ecKue KUCIOThI. )
29 P P http://fcior.edu.ru
Heoprannueckue n opraHu4ecKue OCHOBAHHUS
https://myschool.edu.ru/
AM]OTEpHBIE HEOPraHUYECKHUE 1 http://school-collection.edu.ru
30 OpraHuYecKHe coenHeHus. [ 'eneTnaeckas http://fcior.edu.ru

CBA3b HCOPTraHUYCCKUX U OPraHUYCCKUX

https://myschool.edu.ru/




BCIICCTB

Poisp xuMuu B o0ecrieyeHNH BKOHOFHHGCKOﬁ,

http://school-collection.edu.ru

31 YHEPreTUUYECKON U MUIIEBOM 0€30MacHOCTH, 1 http://fcior.edu.ru
Pa3sBUTHH MCANIUHBI https://myschool.edu.ru/
IIpecTaBienns o6 0OMWKMX HayYHBIX http://school-collection.edu.ru
32 [IPUHIUIIAX [IPOMBIILIEHHOIO [TOJIyYEHUs 1 http://fcior.edu.ru
Ba)KHEUIIMX BELIECTB https://myschool.edu.ru/
http://school-collection.edu.ru
33 UYenoBek B MUpPE BELLIECTB U MaTepHaIOB 1 http:/fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
34 XHUMHA U 300pOBbE YEIIOBEKA 1 http://fcior.edu.ru
https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

«Xumust: 10 kinace: yuebHuk: 6a30Bbiii yposenb / Epemun B.B., Ky3pmenko

H.E., Tepenun B.U., Ipo3znoB A.A., Jlynun B.B.; nox penakuueii JIlynuna B.B.

— M.: IIpoceemienue, 2022. — 204, [4]c.: ni.

« Xumus: 11 kiace: yueOHuk: 6a30BbIid ypoBens / Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., Jlynun B.B.; nox penakuueii Jiyauna B.B. — M.: IIpocselienue,
2022.-223,[1]c.: un.

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIS

*Meroanueckoe nocobue k yueOHuky B. B. Epemuna, H. E. Ky3smenko, B. U.
Tepennna u ap. «Xumwus. bazoBeiii ypoBenb». 10 xmacc / B. B. Epemun, B. W.
Maxonuna, O. FO. CumonoBa, 1. B. Epemuna, A. A. [Ipo3nos, J. IO0. Kepumos.
— M. : Jlpoda, 2018. — 123, [5] c.

*MeTtoandeckoe mocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A.
HpoznoBa u Ap. «Xumus. bazoBeiii ypoBenb». 11 kiacc / B. B. Epemun, B. U.
Maxonuna, O. FO. CumonoBa, 1. B. Epemuna, A. A. [po3znos, 3. 0. Kepumos.
— M. : lpoda, 2018. — 125, [3] ¢

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/
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