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MNOSACHUTEJIbBHAS 3AITMCKA

[IporpaMma mo XMMHM Ha YpOBHE CpPEIHEro oO0IIero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
®denepanbHOTOo 3aKk0HA 0T 29.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHOM 00pa3oBaTeNbHON MPOrpPaMMBblI CPETHETO
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit denepanuu, peaau3yrommux OCHOBHbIC
oOpa3oBaTelbHbIE MPOrPaMMbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuoy 10 2025 rona» (Pacnopsixenue I[paBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOAXOZIOB K pa3paboOTKe MpOTpaMMBI 10 XWMHH, K ONPEACTICHHUI0 OOIIeH CTpaTeruu
00y4eHHs, BOCTIUTAHUS M Pa3BUTHUS OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUSD»
g 10-11 xiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxernus @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, colepKaHus, Pe3ylIbTaToB 00y4eHUs U TPeOOBAHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpazoBaHHE, MOJydaeMOe BBIITYCKHUKAMH 00I1e00pa30BaTEIbHON OpraHU3alluH,
SBIISIETCSI HEOTHEMJIEMON YacThi0 WX 00pa3oBaHHOCTH. OHO CIY)KHT 3aBEPIIAIONIAM ATAIlOM
peanu3aii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOW CHUCTEME XMMHYECKOTO 00pa3oBaHUs. DTH IEHHOCTH KacaroTcs IMO3HAHUS 3aKOHOB
MPUPObI, POPMUPOBAHUST MUPOBO33PEHHS U OOLIEH KYIbTYpPhI YEJIOBEKA, a TAKXKE IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBbIO U MPUPOAHOM cpefe. Peannsyercs Xumuueckoe
oOpa3zoBaHue 0OyUJaOIIMXCS HA YPOBHE CpPeAHETo 001ero oOpa3oBaHUs CPEICTBAMH YUECOHOTO
npenMera «XUMHUsDY, COJIepKaHre U TIOCTPOEHUE KOTOPOTO OIMpeIeieHbl B TporpaMMe Mo XUMUHU
¢ yuéroMm crienuuKy HAyKu XUMUH, €€ 3HaUeHUs B IO3HAHUU MPUPOJIbI U B MaTEpHATbHOMN KU3HU
oOmiecTBa, a Takxke ¢ y4éToM OOMIMX IieJie U MPUHIHUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpeiHero obiero oopasopanus B Poccuiickoit @eneparuu.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIrpaeT 0co0yl0 pOjb B COBPEMEHHOM
UMBUIIU3ALMY, B CO3JJaHUHM HOBOW 0a3bl MaTepualibHON KynbTypbl. OHa BHOCUT CBOM BKIaJ B
(dbopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy>KarolleM MUpe Kak O €MHCTBE IPUPO/IbI U YEJIOBEKa, KOTOpOe GOopMUpyeTcs B XUMHUU Ha
OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO0 MHpA, OCO3HAHUS B3aMMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3aMMOJEMCTBYS C JAPYrUMHU €CTECTBEHHBIMHU HAyKaMM, XHMHS CTajla HEOThEMJIEMO
4acTbI0 MUPOBOHM KyIbTYpbI, HEOOXOJMUMBIM YCIOBUEM YCIEIIHOTO TpyAa M KU3HU KaXKIOTO
yiieHa oOmectBa. CoBpeMeHHass XHMMHS KaK HayKa CoO3uJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUW HampaBjeHa Ha pelIeHUuEe TIJI00albHBIX MPOoOJIeM YCTOWYHMBOIO pa3BUTHUS
YeJI0OBEUECTBA — ChIPhEBOM, SHEPreTUUECKOH, MUIIEBOH, FIKOJIOTHUECKOH 6€3011acHOCTH M OXPaHBI
3JI0pOBBSL.

B cooTBeTcTBHU € OOIIMMY IENSAMHU U IPUHIMIIAMHU CPEIHET0 00111ero oopa3zoBaHus coJiepKaHue
npeamera «Xumus»  (10-11  xmaccsl, 0a30BBIE  ypOBEHb M3YU€HHs])) OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 0071aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.
CocTaBnsromuMu mpeaMeTa « XuMus» SBISIOTCS 0a30BbIe Kypchl — «OpraHudeckas XUMUsS» U
«O01as 1 HeopraHuveckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBIISIOTCS



OCHOBBI 0A30BO HAyKHU: CHCTEMa 3HAHUW M0 HEOPraHMYECKOW XUMUH (C BKIIOUEHUEM 3HAHUH U3
oOrmielt XUMHUK) U OpraHnyeckoi xumun. PopMupoBaHue JaHHON CUCTEMbI 3HAHUH IPU U3YUYECHUH
npeaMeTra 00ecredrnBacT BO3MOKHOCTh PACCMOTPEHHUST BCETO MHOTOO0Opa3usl BEIIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

Crpykrypa conepkanus KypcoB — «Opranudeckast XuMust» U «O01mas 1 HeopraHUIecKast XAMUsDy
chopMHpOBaHa B IIPOrpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO IOJIX0JIa K H3yYCHHUIO y4eOHOTO
Marepuaia u 00yCIOBJICHAa UCTOPUUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha OMPEACIEHHBIX
TEOPETHUYECKUX YpOBHsX. Tak, B Kypce OpraHMYeCKOM XMMHU BEIIECTBA PACCMATPUBAIOTCS Ha
YpPOBHE KJIACCUYECKOW TEOPUU CTPOCHUSI OPraHMYECKHX COCAMHEHUH, a TakKe Ha YypOBHE
CTEPEOXUMUYECKUX M DIIEKTPOHHBIX TMPEACTABICHUM O CcTpoeHuu BemiecTB. CBeaeHus 00
M3y4aeMbIX B Kypce BEIIECTBaxX JMJAlOTCS B Pa3BUTUM — OT YIJVIEBOJOPOJIOB JI0 CIOKHBIX
OMOJIOTMUECKH aKTHUBHBIX COCIMHEHM. B Kypce opraHMueckol XUMHUM TOJIY4YalOT Pa3BUTHE
chopMupOBaHHBIE HA YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHusI IEPBOHAYATIBHBIC MPECTaBICHUS
0 XMMUYECKOH CBSI3H, KJIACCU(PUKAITMOHHBIX IPU3HAKAX BEIIECTB, 3ABUCUMOCTH CBOMCTB BEIIECTB
OT UX CTPOCHHUSI, 0 XUMHYECKOU pEaKIIHH.

[To HOBBIM yTJIOM 3peHHUsI B IPEAMETE « XUMHUs 0a30BOTO YPOBHS PaCCMATPUBACTCS H3yUCHHBIN
Ha YpOBHE OCHOBHOTO O0OIIEro oOpa30BaHUS TEOPETHUYECCKUU MaTepuand M (HaKTOJOTHUECKUE
CBEJIEHUs O BEIIECTBaX M XMMHYECKOW peakmuu. Tak, B YaCTHOCTH, B Kypce «OOmas u
HEOPraHWYeCKas XUMHUS» OOYUYAIOIIMMCSI TPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C 0OIIETEOPETHUECCKIX M METOIOJOTHISCKUX TTO3UIINN, TITy0)Ke TTOHSTh
HCTOPUYECKOE HM3MEHEHHE (PYHKIM A3TOro 3akoHa — OT 0000marmeid 10 OOBSCHAIOMEH
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaXHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBaX W
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIHUSIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KyJIbTYpOJIOTHYECKUA W TIPUKJIAJAHOW XapakTep. OTH 3HAaHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XUMHUU C JPYrMMHM HayKaMHu, pacKpblBalOT €€ poJjib B MO3HABAaTEIBHOU U
MPAKTUYECKOW JIEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPUIOKCHHA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBaTh MH(POpPMAIIUIO U MPUMEHSATHh €€ /I MOTMOJIHEHUS 3HAHUN, pelieHus
MHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX HCCIEI0BATEIILCKUX 3a7ad. B 1emoMm coaepxkaHue
yuebHoro mpeamera « XUMUsD JaHHOTO YPOBHS M3y4YCHHS] OPHEHTUPOBAHO Ha (GOpMUPOBAHHE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IIPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUM JKOJOTHYECKHUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mumane pemieHust 3amad BOCIMTAHUS, Pa3BUTUS M COLMANU3AIMU OOYYAIOIIUXCS TPHUHSTHIC
MporpaMMoON MO XMMHH MNOAXOAbl K ONPEIEICHUIO0 COJEPKAHUS U TOCTPOEHHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX NEHCTBUM, MMeronux 0a3oBoe
3HAUEHUE [UIS PA3TMYHBIX BHJIOB JEATEIBHOCTH: pEIIeHHs] TpoOiieM, IMOUCKA, aHalmu3a U
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIeIOBATEIBLCKOM IESITEILHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TTIO3HAHUN XUMUH.



B npakTuke nmpenogaBaHusi XMMUM Kak Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, Tak U Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHusl, MPU OIMPEACICHUU COACPIKATEILHON XapaKTEPUCTHKU
Lnened Uu3ydeHUs MpeJAMeTa HalpaBJICHHUEM NEPBOCTENEHHOW 3HAYUMOCTH TPATUIIMOHHO
npu3Haércss  (GopMHpOBaHME OCHOB XHMHUYECKOW HAyKM Kak OONacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUUCCKOM JIEATETLHOCTH YEJIOBEKA U KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOAMYECKON TOUKH 3PEHUS TAKOW IMOJXOJ K OMPEICICHHUIO IeJIe W3Y4YCHHS
MpeAMETa SIBISETCS BIIOJHE ONPABIaHHBIM.

CorytlacHO JaHHOW TOYKE 3PEHUS TJIaBHBIMH IESIMA U3YUEHUS TpeaMeTa « XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBIISATOTCA:

e (opmupoBaHUE CHCTEMbl XUMUYCCKIX 3HAHWN KaK BOKHEHIIICH COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIC TIOHSATHUS,
(dyHIaMeHTaIbHBIE 3aKOHBI U TCOPUH XUMHUH, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHE U
MMOHMMAaHHE CYIIHOCTU JOCTYITHBIX 0000IIEHUN MUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (GopMHUPOBAHKE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIni, HeOOXOUMBIX JUIS IPUOOPETCHUS YMEHUI OPHEH THPOBATHCS B
MHPE BEIIECTB U XUMUYCCKUX SBJICHUH, HIMEIOIIUX MECTO B MPUPOJIC, B TPAKTUICCKON U
MMOBCETHEBHOM KW3HU,

® Ppa3BUTHE YMEHUH U CIOCOOOB JACSITEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
00BSICHEHNEM XUMHYECKOTO SKCTIEPHUMEHTA, COOTIOACHIEM TTPaBUiI 0€30MacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ stum, comepxarenbHas XapakTEepUCTHMKA LeJded W 3aJad HM3ydeHUs IpeaMera B
MporpaMMe o XMMHU YyTOUYHEHA ¥ CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero oomiero oopasopanusi. CerofHs B MPENoOaBaHUA XUMHH B OOJIBIIICH CTEIEeHU
oTaéTcs MPeANOoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepKaHusl 00yueHusi, OpUEHTUPOBAHHOM
Ha TOJTrOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHON OpraHU3allMK, BJIAJICIONIETO HE HaOOpOM
3HaHMUN, a (PYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHUSIMH aKTHUBHOTO
MOJIy4€HUs] 3HAHUN U IIPUMEHEHUS UX B PEaTbHOM KU3HU IS PEeLICHHS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu u3ydeHUU npeaMera «XHUMHUS» JTOMHUHHUPYIOIIee 3HAYeHHE MPHOOpEeTaroT
Takue LeIH U 3a/1a41, KaK:

ajanranus 0OydJaloIIMXCsl K YCIOBUSM JMHAMUYHO DPa3BUBAIOILIErOCs MHUpa, (OpMHUpPOBaHUE
MHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEILBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dbopMupoBaHre y OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIMH), MMEIOIINX
YHHUBEpPCAIbHOE 3HAUEHUE JIS PA3IMYHBIX BUIOB JIEATEIBHOCTH: PEUICHHUS MpoOieM, MOUCKa,
aHaynu3a U o0paboTKu MH(OPMALMU, HEOOXOAUMBIX AJIsi MPUOOPETEHUs! OMbITa ACSITEIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B TMO3HAHWM XHMHHU, a TaKKe I OIEHKH C MO3UIUI
HKOJIOTHUECKON 0e30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHYECKHX IMPOIECCOB Ha
OpraHU3M Y€eJIOBEKA U MIPUPOJHYIO CPENY;

pa3BUTHE TO3HABATENbHBIX HHTEPECOB, HWHTEIUICKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEU
oOydaronuxcs: CrIoCOOHOCTH CaMOCTOSTENIbHO TMPUOOpEeTaTh HOBBIE 3HAHHS 1O XUMUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH JIJIs IOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepIKaHNUS;



¢dopmMupoBaHHE M pPa3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIILICHHS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, NPH IUTAHUPOBAHUHU U MIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTaHUE y OO0yJaromuxcss yOex1EHHOCTH B T'YMaHUCTHYECKON HANpaBIEHHOCTH XUMHH, €&
BOXHONH pOJM B PEUICHHH TJI00AJIBHBIX TPOOJIEM palMOHAIBHOTO IPHPOIOIIOIB30BAHHMS,
TIOTIOJTHEHUSI SHEPreTUYECKUX PECYpCOB M COXPAHEHHUsS TPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0AMMOCTH OEpeXHOTO OTHOIICHHUS K MIPUPOJIE  CBOEMY 3JI0POBbBIO, a TAK)KE MPHOOPETCHHUS
OTIBITA MICTIOJIB30BAHUSI TIOJTYYEHHBIX 3HAHUHN JIJIsl IPUHATHUS TPAMOTHBIX PEIICHUH B CUTYAIHIX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMH.

B yuebHOM 1UTaHE CpemHero o0mero o0pa3oBanus NpeaMeT « XuMus» 0a30BOro ypOBHS BXOJUT B
COCTaB IIpeIMeTHOM 00sacTh «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO11ee yncao 4yacoB, OTBEIEHHBIX JJIS1 U3YUYEHUSI XMMHH, Ha 0a30BOM YPOBHE CpPEIHEr0 00IIEro
obOpazoBanusi, cocrapiser 136 gacos:

B 10 xymacce — 68 yaca +24 pe3eps (2 4ac B HEJIENIO),

B 11 xacce — 68 yaca (2 yac B HEZCIIO).



10 KJIACC
COJEPKAHUME OBYYEHUA
OPI'AHUYECKAS XUMUA
TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH
[Ipenmer oprannyeckoil XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B MOJIYYEHUH HOBBIX
BEILIECTB M MaTepuanoB. Teopus cTpoeHus opraHuueckux coenuHeHuil A. M. Bbyrneposa, eé
OCHOBHBIE M0JI0KeHHsL. CTpYKTYpHBIE (DOPMYJIBI OPraHUYECKUX BeIecTB. [ oMOIOTHsI, N30MEpHSL.
XuMuHYeckas CBSI3b B OPraHU4ECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBS3H.
[IpencraBinenne o kinaccuuKalMM opraHuyeckux BemiecTB. HoMeHkiaTypa opraHM4ecKHX
coelMHEeHUH (cucTeMaTudeckasi) U TpUBUAJIbHbIE HA3BaHUS BaKHEHIINX IPEJICTaBUTEIIEN KJIacCOB
OpraHMYECKUX BEIECTB.
OKClepUMEHTANIbHbIE METOJbl M3YYEHUS BEUIECTB M MX IMPEBPALEHUM: O3HAKOMIIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEILIECTB, HaOJIO/IEHUE M ONMCAaHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, OOYIIIMBaHUE U TOPEHHE).
Yraesonopoasl
AJKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKHM psiZl. MeTaH 1 3TaH — NpOCTEHIINE TPEACTABUTEIN
aJIKaHOB: (PU3UYECKHE U XUMUYECKHE CBOWCTBA (peaklMy 3aMeIeHHs U TOPEHUsI ), HAXOKICHUE B
MIPUPO/Ie, OJyYEHHE U IPUMEHEHHUE.
AJNKEHBI: COCTaB W CTPOEHWE, TOMOJIOTMYECKUH psiA. OTWIEH W NPONWIEH — MPOCTEHIINE
MIPE/ICTAaBUTENN aAJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu T'HAPUPOBAHUA,
rajJlor€HUpPOBAHUS, TUAPATALIUH, OKHCICHHS U TIOJMMEPU3ali1), NOJy4eHUE U IPUMEHEHHE.
Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3: cTpoeHne, BAXKHEHIITNEe XUMUYECKUE CBOWCTBA
(peaxuus nonmmepusanuu). [lonydyeHne CHHTETUYECKOTO KaydyKa U pe3uHsl. LlukinoankaHsl.
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psii. ALIETUIIEH — MPOCTCHIIHIA
IIPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHE, (PU3MUECKHE M XUMHUYECKHE CBOICTBA (peakiuu
I'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlUH, TOPEHU), IOJyYeHUE U IPUMEHEHHE.
Apensl. beH3zon: cocrtaB, crpoeHHe, (U3MYECKHE W XMMHYECKME CBOMCTBA (peakuuu
rajJJor€eHUPOBaHUS W HUTPOBAHUSA), IMOJIydeHHE U INpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupo8anus U HUMpPOSAnUs), NoayieHue u
npumenenue. TOKCHMYHOCTH apeHOB. ['eHeTHueckas CBSA3b MEXIy  YIVIEBOJOPOJAMH,
IIPUHAUICKANTUMU K Pa3JIMYHbIM KJIaCCaM.
[IpupoiHBIE HCTOYHUKH YII1€BOJOPOAOB. [IpupoaHblii ra3 u nomyrHele HeTsHbIE ra3bl. Hedth u
e€¢ mnpoucxoxjeHue. CrocoObl mepepabOTKu He(TU: NEeperoHka, KPEeKUHI (TepMUYECKUH,
KaTaJuTHueckuil), mnuponu3. [IpoaykTsl nepepaboTku HepTH, HUX HpPUMEHEHHE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.
OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHs BEIIECTB U HUX IPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.
Pacuérnepie 3amaun.
Bbluncnenus mo ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJUYECTBA HCXOJHOTO
BEIIECTBA WJIM TMPOJYKTAa PEaKIMHU IO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3
MCXOJ/IHBIX BEIIECTB UJIM MPOAYKTOB PEAKIINN).

Kuciiopoaconep:kamme opraHuuecKkue coeInHEeHHsI



[IpenenpHBIE OAHOATOMHBIE CIIUPTHL. METaHO M 3TAHOJ: CTPOCHHUE, PU3UUIECKUE U XUMUUECKUE
CBOMCTBa (peaKklUU ¢ aKTUBHBIMH METajulaMH, FajoreHOBOJOPOJIaMH, FOPEHUE), IPUMEHEHUE.
BonopoaHbie ¢Bs3u MEXAy MOJIEKYJIaMH CIIMPTOB. J[eliCTBHE METAaHOJIA U 3TAHOJIA HA OPraHU3M
4eJI0BeKa.

MHoOroaToMHbl€ COMPTHL. DTHIICHIJVIUKOIb U IVIMLEPHH: CTpOeHUE, (PU3NUECKUe U XUMUYECKUE
CBOMCTBa (B3aMMOJEWCTBHE CO IIEJIOYHBIMU METAJUIaMM, KAuye€CTBEHHAas peakuus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha oOpraHu3M uesnoBeka. [IpuMeHeHue riauuepuHa U
STUJICHTJIUKOJIS.

@DeHoI: CTpPOEHHE MOJIEKYNbl, (PU3MUECKHEe W XUMHMUYECKUE CBOICTBA. TOKCMYHOCTH (eHoJIa.
[Ipumenenue denoua.

Anpaerunel u kemowsi. DopmanbAeTul, aleTaabAeTul: CTpOeHUE, (PU3NIECKUEe U XUMUYECKUE
CBOMCTBa (peaklUMU OKHUCJIEHHS UM BOCCTAHOBJICHMS, KaUECTBEHHbIE PEAKIMH), MOJy4YE€HUE H
MIPUMEHEHUE.

OnHOOCHOBHBIE TIpenieNbHbIE KapOOHOBBIE KHCIOTH. MypaBbUHAass M YKCYCHasi KHCIIOTHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKanmm), MoyydeHHe Hu npuMmeHeHue. CreapuHOBasi M OJEMHOBas KHUCIOTHI Kak
MIPEICTaBUTENH BBICIIMX KapOOHOBBIX KHCIOT. Mblja KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOOIIIEE JENCTBHE.

CrnosxHble 3GUpbI KaK MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. ['1ponaun3 cinoxxHbiX 3¢upoB. XKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrieBoapl: cocTaB, Kiaccu(pUKanus yrieBOAOB (MOHO-, AW- W TOJUcCaxapupisl). [roko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3aumMo/ieiictBre ¢ ruapokcuom meau( 1), okucienne aMmMuadyHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOXKEHUE TIIFOKO3bI), HAXOXKJICHHE B TPHUPOJE, NPUMEHEHHUE,
ounosornueckas poib. otocuuTe3. PPyKTO3a KAaK U30MEDP TITFOKO3HI.

Kpaxman wu nemitronoza kak npupoiHble moiuMepbl. CTpoeHHe Kpaxmalla M IeJITION03bL.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaia (THIpOJIu3, KaYeCTBEeHHAs PEaKLUs C HOJIOM).
DKcrepuMEeHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALCHUIl: TpOBeIcHIE, HAOII0ICHIE
U ONHUCAaHHE JEMOHCTPAlMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAaYECTBEHHbIC PEAKIUU
OJIHOATOMHBIX CIHUPTOB (OKMCIeHHE ATaHoJa okcuaoM Memu(ll)), MHOroaTroMHBIX CHHPTOB
(B3ammoeiicTBue riunepuna ¢ rugpokcuaom meau(ll)), ampaeruaoB (OKUCICHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u ruapoxcunom meau(ll), B3anmonericTBue Kpaxmajua ¢ HOJI0M),
MIPOBEJICHUE MPAKTUYECKOI pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbrunicnenuss mo ypaBHEHHMIO XMMHUYECKOHM peakuuu (Macchl, 00bEMa, KOJIUYECTBA MCXOJIHOTO
BEIECTBA WJIM MPOJYKTa pEaklUWd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
HCXOJHBIX BEILIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTCcoepKale OpraHn4eckie CoeqMHEHHUS.

AMUHOKHUCIOTHl Kak aM(oTepHble OpraHuveckue coenuHeHus. Duznyeckue W XUMHUYECKHE
CBOMCTBAa aMUHOKHCIOT (Ha mpuMepe IMIMHA). buonorumueckoe 3HaUYE€HUE AMHUHOKHUCIIOT.
Ilenrtuabl.

benku kak npupoHbIe BHICOKOMOJIEKYISIPHBIE cOeIMHEHUS. [lepBUUHast, BTOPUYHAS U TPETUYHAs
CTpyKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB: THIPOJMU3, JCHATypalus, KaueCTBEHHbIE
peaxiuu Ha OeNKu.

DKCIepUMEHTAIbHBIE METO bl U3YUEHUS BEIIECTB U UX MPEBpAIlleHUI: HAOIIOCHNE U OTTMCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypaIusl OEIKOB MPU HATPEBAHUHU, [IBETHBIC PEAKIIMH OEJIKOB.



BricokomoiieKkyJIsipHbIe COeIMHEHN S

OcCHOBHBIE TMOHSTHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IOJIMMEp,
CTPYKTYpPHO€ 3BEHO, CTEIEHb IOJMMEPU3ALUM, CPEIHsAs MoJleKylspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3aLUs U TOJIUKOHICHCALINSL.
OKClIepUMEHTAJIbHBIE METOJbl H3YYEHHUS BELIECTB U UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3iaMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNTACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXnpeaMETHBIX CBs3ed INpU H3YYEHMM opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BAHME KaK OOLIMX E€CTECTBEHHO-HAy4YHbIX NOHSATHM, Tak U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
OOuue ecTeCTBEHHO-HAay4yHbIE MOHSATHS: SBJIEHHME, HAy4HbIN (akT, rumoresa, 3aKOH, TEOpHS,
aHaJlu3, CUHTE3, KiIaccu(UKalus, NepUOJAUYHOCTb, HAOIIOJEHHE, U3MEpPEHHE, IKCIEPHUMEHT,
MOJIEIIUPOBAHUE.

®usnka: MaTepus, SHEprus, macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKHil ypOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUECKHUE BETMUNHBI U €UHUIIBI UX
M3MEpEeHUsl.

buonorus: kierka, opranusMm, Ouocdepa, OOMEH BeUIeCTB B OpraHusme, (HOTOCUHTES,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbL, MOJIE3HBIE HCKOTIAeMBbIE, TOTUINBO, PECYPCHI.
TexHosorusi: NUILEBbIE MPOAYKTHI, OCHOBHI PAallMOHAIBHOTO IHUTAaHUS, MOIOIIUE CPENCTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC.

OBHIAA U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckne 0CHOBbI XUMHMH

XUMHUYECKUH meMeHT. ATOM. Sapo atoma, U30TOMbl. DJIEKTPOHHAs 000J109Ka. DHEPreTUIECKUE
YPOBHH, TOAYPOBHU. ATOMHBIE opOUTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH pacIpe/eICHuUs
AJIEKTPOHOB MO OpPOMUTANSIM B aToMax 3JEMEHTOB NEPBBIX UYETHIPEX MEPHUOJOB. DJICKTPOHHAS
KOH(uUTrypanus aToMoB.

[Tepuonnueckuii 3axkoH u [lepuoauueckas cucreMa xumudeckux snemeHToB 1. 1. Menneneena.
CBs3p nepuoMueckoro 3akoHa u llepumoandeckoid cucTeMbl XHUMUYECKUX 3iaeMeHToB [. U.
MenpeneeBa ¢ COBpEeMEHHON TEOpUEN CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUSI CBOMCTB
XMUMHUYECKUX D3JEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX M CJIOXHBIX BELIECTB MO TpPYyIIaM U
nepuoaaM. 3HauyeHUe NePUOJUIECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHnue BemiecTBa. XuMuieckas cBsi3b. Bubl XUMHUECKOH CBSI3U (KOBAJIGHTHAS HETIOJSIpHAS U
MOJISIpHAs], MIOHHASL, MeTaJlInueckas ). MexaHnn3mbl 00pa3oBaHMs KOBaJICHTHON XMMHUYECKOU CBSI3U
(oOMeHHBIT u JIOHOPHO-aKIICTITOPHBIN). Bomoponnas CBSI3b. BanentHocCTs.
DneKTpooTpUlaTeNbHOCTh. CTeneHb OKHUcleHns. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonatue o nucnepcHeIX cuctemax. VICTHUHHBIE M KOJUJIOMJIHBIE pacTBOphL. MaccoBas Oois
BEILIECTBA B pacTBOpE.

Knaccudukaruss HeopraHuueckux coequHeHuil. HomeHkmaTypa HEOpraHMYECKHUX BEIIeCTB.
['eneTnyeckas cBsI3b HEOPraHUYECKUX BELIECTB, MPUHAUICKALIUX K PA3TUYHBIM KJIACCaM.



Xumuueckass peakuus. Kinaccupukamust XAMHUYECKMX pEaKIMid B HEOPraHMYECKOH W
OpraHWYEeCKON XUMHH. 3aKOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTUU MPU XUMUUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHUCUMOCTh OT pa3IU4yHbIX (akTopoB. OOpaTUMbIe pEaKIHH.
Xumudeckoe paBHoBecue. DakTopbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle HlaTense.

DnekrponuTrudeckas aucconuanusi. CuibHbIE U ciia0dbie 31eKTPoJuThl. Cpea BOJHBIX paCTBOPOB
BEILIECTB: KUCTas, HEUTpabHasl, IEJI0YHAas.

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHepUMEHTAIBHBIE METOAbl U3YUYEHHUS BEIIECTB W MX MPEBPAIICHUMN: JEMOHCTpALMS TaOIHI]
«Ilepnoanueckas cucrema xumuyeckux sneMeHtoB . M. MeHnneneeBa», uzydeHue Mojenen
KPUCTAJUTMYECKUX PEIIETOK, HAONIOJICHUE U OIMUCAHHWE JAEMOHCTPAIIMOHHBIX M JTA00OPATOPHBIX
OTIBITOB (pa3iIoKeHHe NMEPOKCHIAa BOJOPOJa B MPUCYTCTBUM KaTaau3aTopa, ONpeneIeHUue Cpeibl
pPacTBOPOB BEMIECTB C IMOMOIIBIO YHUBEPCAIBHOT'O HMHIMKATOPA, PEAKIMd HOHHOTO OOMEHa),
MPOBEJCHUE MPAKTHYECKON paboThl «BrnusHue paznuyHbiX (aKTOPOB HA CKOPOCTh XUMHYECKOM
peaKIim».

Pacuérnrie 3amaun.

Pacuétel mo ypaBHEHHSM XWMHYECKHX PEaKIMi, B TOM YHCJIE TEPMOXHUMHYECKUE PaCUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranunueckasi xumus

Hewmeramnsl. [lonoxenne Hemeramios B [leproauueckoil cucreme XuMHA4YeCKHuX 31eMeHToB J1. M.
MenpeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB. PU3NUECKHE CBOMCTBA HEMETAIUIOB. AJIIIOTPOTIHS
HEMETAJJIOB (Ha mpuMepe Kuciopoaa, cepol, pocdopa u yrieposa).

XHWMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TAJIOTEHOB, Cephl, a30Ta, hochopa, yriaepoaa u
KpEMHUSI) M HX COEAMHEHHUH (OKCHIOB, KHUCIOPOACOACPKAIIUX KHCIOT, BOJOPOJHBIX
COCTMHCHUI).

[IpumeHeHne BaXHEUIIINX HEMETAJIIOB U UX COCIMHEHUN.

Meramnel. [lonoxenue meramioB B Ilepuoaunueckoil cucreme xumMuueckux snemeHToB J[. .
MenneneeBa. OcoOEHHOCTH CTPOEHHUS 3JICKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOuiue
¢uzuveckue cBoiicTBa MeTaioB. CIJIaBBI METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJLJIOB.

XHWMHUYECKHE CBOWCTBA BAXHEUITUX METAUIOB (HATPHUH, KaJIWH, KaJbIMH, MarHUi, aJlOMUHHH,
LIUHK, XPOM, JKEJIe30, ME/Ib) U UX COCTUHEHHIA.

O61ue crocoObl Noay4YeHus MeTamioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.
DKCIepUMEHTAIbHBIE METOJbl M3YYECHUS BEIIECTB M UX MPEBPALCHUI: U3ydeHUE KOJUICKIIMH
«MeTtamnel W CIUIaBbl», OOpa3lOB HEMETAJUIOB, pEIICHHE SKCIEPUMEHTAIbHBIX 3ajad,
HaOMOJIeHNEe U ONHCAHHME JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJEHCTBUE
TUAPOKCUIA ATIOMHUHHUS C PACTBOPAMH KHCIIOT U IIeNIouel, KaueCTBEHHbIE PeaKIIMU Ha KaTHOHBI
METAJJIOB).

Pacuérnpie 3amaun.

Pacuérer Macchl BemiecTBa uin 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU
00BEMY OJTHOTO M3 YYacTBYIOIIUX B PEaKIMH BEIIECTB, pacu€Thl Macchl (00BEMaA, KOMMUYECTBA
BEII[ECTBA) MPOIYKTOB PEaKIMH, €CIIU OJTHO U3 BEIIECTB UMEET IMPHUMECH.

Xumus 4 KU3Hb



Ponp xumum B 0O€CIEUEHWM 3KOJOTMYECKOW, SHEPreTHYeCKOW M THUIIEBONH OE30MacHOCTH,
pa3BuTUU MeAUIUHBL. [IoHsATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.
[IpencraBnennst 00 OOMIMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO TMOJYYEHHUS Ba)KHEHIIMX
BELIECTB.

YenoBek B MHUpE BEIIECTB U MAaTE€pUAJIOB: BaKHEHIIME CTPOUTEIbHBIE MaTepUaIbl,
KOHCTPYKIIMOHHBIE MaTepHasibl, KpPacku, CTEKJIO, KepaMHKa, MaTepHallbl Ui DJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPTraHUYECKUE ¥ MUHEPAIbHBIEC yI00pEHUSI.

XuMHS U 3[J0pOBbE YEJIOBEKA: MPaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX NpENapaToB, IpaBuiia
0€30ITacHOTO UCIIOIK30BaHUS TPENapaToB OBITOBON XMMHH B TIOBCETHCBHOH JKHU3HH.
MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSI3el MpH M3ydeHUH OO0IIed W HeopraHMdeckod Xxumuu B 11
KJIacCe OCYIIECTBIISETCS Yepe3 UCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHbBIX MOHATUHN, TaK
U TIOHSITUH, SIBJISIIONIAXCS CUCTEMHBIMHU JUISI OTICNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAy4YHBINM (DaKkT, THMOTE3a, 3aKOH, TEOpHs, aHAIH3,
CUHTE3, KIacCU(pHUKalus, MNEepHUOJUYHOCTb, HAOIIO/IEHUE, OHKCIEPUMEHT, MOJEIUPOBaHNE,
U3MepeHue, SBIICHUE.

®uznka: Marepusi, SHEPrus, Macca, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOIl,
PaZvoaKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl ypOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETUUYUHBI U €MHUITBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, opranusM, 3kocucreMa, 6nocdepa, Makpo- ¥ MUKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAeMBbIE, TOTUIUBO, PECYPCHI.
TexHONOrHs: XMMHUYECKass MPOMBIIIIEHHOCTb, METAJUIYprus, HPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuaos, CEIbCKOXO35IMCTBEHHOE  NPOM3BOJCTBO,  NHINEBas  IPOMBIIUICHHOCTb,
(dapmalieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETUYECKUX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MaTepHualioB, 3JIEKTPOHHAS MIPOMBILIUIEHHOCTb,
HaHOTEXHOJIOTHUH.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA [IPOI'PAMMbBI 110 XWUMHWU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K Pe3y/IbTaTaM OCBOCHHUS 00yJatOIUMUCS
IIPOrpaMM CpesiHero oouiero oopazoBanus (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-meToanueckoil OCHOBOM il pa3paOOTKH JIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.
B cooTBeTcTBUY € CUCTEMHO-/I€ATEIbHOCTHBIM IIOJX0/10M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOEHUS NpeaMeTa «XUMHUS» HAa YPOBHE CPEeIHET0 00111ero 00pa3oBaHMsI BbIIEIEHBI CIEAYIOLINE
COCTaBJISAOLIHE!
OCO3HaHUE OOYyYaIOIIUMHUCS POCCUUCKONW TPaXKTAHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;
HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;
L[EJICHANIPaBJICHHOE pPAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTM Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;
TOTOBHOCTb M CIIOCOOHOCTh OOY4YaroIMXCsl PYKOBOJICTBOBAaTbCSI B CBOEHM JAEATEIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAaMHU, MPUCYIIUMHU LIEJIOCTHOM CHCTEME XHUMHYECKOIro
o0pazoBaHUs;
HaJIMuue MPaBOCO3HAHMS SKOJOTHYECKON KYIbTYphl M CIHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HEHHBIE IIaHBbI.
JIn4HOCTHBIE pe3ysbTaThl OCBOEHHS MpenMeTra «XHUMHs JTOCTUraloTCs B €AMHCTBE Yy4eOHOU u
BOCIIMTATENIbHONW JAEATEIIBHOCTH B COOTBETCTBUU C I'yMaHHCTUYECKHMH, COLMOKYJIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U MJEAJAMHU POCCUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOPMaMH M IPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpolieccamM
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00Y4aOLINXCS.
JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHs» OTpaxaroT cOPMHUPOBAHHOCTh OIBITA
[I03HABATEIbHON M NMPAKTHUUYECKOW NESITEIbHOCTH OOYYalOIIMXCS IO peaau3aluy MPHUHATBIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:
1) rpaxIaHCKOro BOCIIMTAHUA:
0CO3HaHMs 00YJArOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 003aHHOCTEN, YBAKEHUSI K 3aKOHY
U IIPaBOTIOPSIIIKY;
IIPEJCTABICHUS O COLMAIbHBIX HOPMAX U MPAaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUHN B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JESITEIbHOCTH IPHU CO3/JaHUM YUEOHBIX HPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATEIbHbBIX 3371a4, BHIIOJHEHUN XUMHUECKUX SKCIIEPUMEHTOB;
CIOCOOHOCTH NMOHUMATh M MPUHUMATh MOTHBbI, HAMEPEHUS, JIOTUKY M apryMEHThl JPYTrux MpU
aHaJIM3e Pa3IMYHBIX BUJIOB YUEOHO €A TEbHOCTH;
2) NaTPUOTHUYECKOT0 BOCTIUTAHMS .
LIEHHOCTHOT'O OTHOIIEHUS K ICTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE€YECTBEHHOM XUMUM;
YBaXKEHHs K IpOIlecCy TBOpYECTBA B 00JACTH TEOPUM M NMPAKTHUECKOTO NPUMEHEHUS XUMHH,
OCO3HAHMA TOro, 4YTO JIOCTH)KEHUS HAyKH €CTb pe3ylbTaT JUIMTENbHBIX HaOIr0AeHul,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, TOCTOSHHOTO TPy/1a YYEHBIX U TPAKTUKOB;
MHTEpeca U MO3HABaTeJbHBIX MOTHBOB B MOJIYYEHUH U TOCIEIYIOIIEM aHaJln3e HHPOPMaLUU O
MIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPAaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO NTOBEACHNUS;



CIIOCOOHOCTH OIICHUBATh CUTYyallid, CBS3aHHBIC C XUMHUYCCKUMH SIBJICHHUSIMH, W MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIIEHUBATH CBOE MOBE/ICHUE U MTOCTYIIKY CBOUX TOBAPUIIICH C MO3HIINI HPABCTBECHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUHN ITUX MOCTYIKOB;

4) popMupoOBaHHS KYJILTYPHI 310POBbSI:

MOHMMAHUS LEHHOCTeH 310poBOTO M 0Oe30macHOro oOpa3a JKM3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;
coOroieHus paBmil 0€30MaCHOTO OOpaIeHHsI C BEIECTBAMU B OBITY, TOBCETHEBHOM KH3HU H B
TPYAOBOM JNEATEIBHOCTH;

MMOHVMAaHWS [ICHHOCTH TPaBUJI MHAUBHyaTbHOTO M KOJJICKTUBHOTO 0€301aCHOTO MOBEICHHS B
CUTYAITUSX, YTPOIKAIOITUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHUS TOCIICJICTBUH W HENPHUATHS BPEAHBIX NPHUBBIYCK (YIOTPEOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEIbCKOW  JICATEIHHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9aCTHE B PEIICHUH MPAKTHYCCKUX 3a/1a4 COIMATBLHOW HAIIPABIICHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAaKTUIECKOMY U3Y4EHHIO Tpodeccuii pa3IyHOTO poJa, B TOM YHCIIE Ha OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHMHH;

YBOXCHHSI K TPYTY, JIOISIM TPY/Ia U pe3ybTaTaM TPYJAOBOH JICSITEILHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHIYaJIbHOM TpaeKTOpuHM 00pazoBaHus, OymyIiei
npodeccuu U pean3aluyd cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUSA:

9KOJIOTMYECKHU 1[e€71ecO000pa3HOro OTHOLIEHUS K IPUPOJIe, KaK HCTOYHUKY CYILIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHMs TJI00ATBHOTO XapakTepa HKOJOTMYECKUX MpoOsieM, BIUSHUS SKOHOMHYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HAHHS HEOOXOIAMMOCTH HCIOJBb30BAHMS JOCTH)KCHHM XUMHUH JJIs PEUICHHs BOIPOCOB
paIMOHAaIBLHOTO MIPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMNpUATHA NEHCTBUM, MPUHOCAIINX BPEa OKpYXKAIOUIEH MpUPOIHON cpese, YMEHUS
MIPOTHO3UPOBATH HEOIATOMPHUATHBIE SKOJIOTUUECKUE TOCIEACTBYS MPEAIPUHUMAEMBIX IEHCTBUN
U TIPeIoTBpaliaTh UX;

HAJIMYUS Pa3BUTOTO OSKOJOTHYECKOTO  MBIIUICHUS, SKOJOTHYECKOM KyIbTypbl, OIbBITa
NESITebHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTUH XeMOpoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH 1 00IIeCTBEHHOM MPaKTUKU;

MMOHUMAaHU CeU(PUKNA XUMUU KaK HayKH, OCO3HaHUs €€ poJin B (GOpMHUPOBAHHUH PAIIMOHAILHOTO
HAyYHOTO MBIIIJIEHUS, CO3JaHUM IEIOCTHOTO MpPEACTaBICHUS 00 OKpYyKallleM MHUpPE KaK O
€IMHCTBE MIPHUPOJIbI U YEJIOBEKA, B IO3HAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH U pellieHUuH MpooieM
COXpaHEHHUs MPUPOJTHOTO PABHOBECHS;



yOeXKAEHHOCTH B 0CO00OW 3HAYMMOCTH XHMHUHM JUII COBPEMEHHOW IUBUJIM3AIUH: B e
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpPBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MHIIEBOH U HKOJIOTHYECKOH Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00ecTieYeHn! YCIOBHH YCIEITHOTO TPya U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;
€CTECTBEHHO-HAY4YHON IPaMOTHOCTHU: MOHUMAHHUS CYLITHOCTH METOJ0B IO3HAHUS, UCIIOJIb3YEMbIX
B E€CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOJIb30BaTh IOJy4aeMble 3HAHUS IS aHaiu3a u
0OBSICHEHUS SIBJICHUI OKPYXKAIOIIEr0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS JIeNaTh
000OCHOBAHHBIC 3aKIIIOYCHHST HA OCHOBE HAYYHBIX (PAKTOB M HMEIOIIUXCS MAHHBIX C LENbIO
MOJIy4€HUS JJOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XMMHUYECKHUE 3HAHUS JJs pelleHHus MpoOieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;
MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TENbHOCTH;
TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00Opa30BaHUIO, K AKTUBHOMY
MOJIy4YE€HUIO HOBBIX 3HAHUH 10 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;
MHTEpeca K 0COOEHHOCTSAM TpPyZa B pa3IMuHbIX chepax npodecCHOHATbLHON AeSITENbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaThl OCBOEHHSA Yy4yeOHOro mnpeamera «XHMHs» Ha YpOBHE
cpenHero oOmiero 0opa3oBaHus BKIIIOYAIOT:
3HaYuMble JUId  (OpMHpOBAHHS MHMPOBO33pEHHUS OOYyYAIOMIMXCS  MEXAUCHUIUIMHAPHBIE
(MexmpeAMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprusi, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (aKT, NMPUHIIUI, TUMIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCiel0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);
YHHUBEpcajbHble yueOHblEe AeWcTBUA (MTO3HABATENIbHbIE, KOMMYHHKATHBHBIEC, PETYJISTUBHBIC),
obecneunBaromue GopmMupoBaHue GyHKIMOHATHHONW IPAMOTHOCTH U COLIUATIbHON KOMIETEHIINN
00yJaroIMXcs;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BATh OCBOCHHBIE MEKIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEIBHOU U
COLIMAIbHOW MTPAKTHUKE.
MertanpeaMmeTHble  pe3ylbTaTbhl  OTPaXalOT  OBJAJACHHE  YHUBEPCAIbHBIMU  y4eOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.
OBjaieHHe YHUBEPCAJIbHBIMHU YU4eOHBIMHU MO3HABATEIbHBIMY /ICHICTBUSIMH
1) 6a3oBble JornYecKue AecTBUS:
CaMOCTOSITENIBHO  (OPMYJIMPOBATH U aKTyalU3UpoOBaTh MpOOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;
OTIPEIEIIATh eI EATEIBHOCTH, 3a7aBasi IapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS, COOTHOCHUTD
PE3YIBTaThl JEATEIBHOCTH C IOCTABJIEHHBIMU LIENSAMY;
HCII0JIb30BATh IPY OCBOCHUHU 3HAHUH IPUEMBI JIOTHUECKOTO MBIIIJIEHUS — BBIACIATH XapaKTepPHbIE
IIPU3HAKHU MMOHATUI U yCTaHABIMBATh UX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOINE MOHATHUS
111 OOBSICHEHUS OT/IEIbHBIX (PaKTOB U SIBICHUIA;
BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIacCU(UKAIIUHU BELIECTB U XUMHUUECKUX PEaKLni;
YCTaHABIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY NU3Y4a€MbIMU SIBJICHUSIMY;



CTPOHThH JIOTMYECKHE pacCYyKICHHS (MHAYKTHBHBIC, JCAYKTHBHBIC, 10 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U MPOTHBOPEUUS B PacCMaTPUBAEMBIX SIBICHHUAX, ()OPMYIUPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSTH B MPOIEcCe TO3HAHMS, NCTIOIb3YEMbIE B XUMHH CUMBOJIMUYECKHE (3HAKOBBIE) MOJICIH,
peoOpa3oBhIBaTh MOJICIIBHBIC TPEACTABICHUS — XHMHUYECKHH 3HAK (CHMMBOJ) DJIEMEHTa,
XAMUYecKass (QopMylia, ypaBHEHHE XUMHUYECKOW peaknuu — TPU PEHICHHH YYeOHBIX
MO3HABATEJBHBIX U MPAKTHUECKUX 33/1a4, TPUMEHITH Ha3BaHHbBIE MOJICIIbHBIC TIPEICTABICHUS IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB M XUMHUYECKHX PEaKIIHA.

2) 6a3oBble HCCJIeI0BATEIbLCKHE JIeliCTBHSI:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;
(bopMynHpOBATh IENU U 3a]]a4d MCCIIeIOBAHMUS, HCIIOJIb30BATh MOCTABJICHHBIE M CAMOCTOSITEIIHHO
cOopMyIMpPOBaHHBIEC BOIIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBHI [T ()OPMHPOBAHUS
THITOTE3BI TI0 TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA,

BJIQJIETh HABBIKAMH CAaMOCTOSTENBHOTO IUTAHUPOBAHHWS W TMPOBEICHHUS  YYCHHUYECKHUX
OKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIIONATh 32 XOJOM MPOIIECcCa, CaMOCTOSTEIEHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABIISTh 0OOCHOBAHHBIN OTUET O TMPOJIEIaHHON
pabore;

pHOOPETaTh OTBIT YICHUIECKON HCCIIEOBATEILCKOW M TIPOCKTHOM JEATEIBEHOCTH, MPOSBISTH
CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY IOWCKY METOJOB PEIICHHUS MPAKTHUYECKHX
3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSA B PA3IMYHBIX UCTOYHHMKAX HHGOpMaluu (Hay4yHO-TIOMYJspHas JUTeparypa
XMMHUYECKOTO COJIEp’KaHus, CIpaBOYHbIE MocoOus, pecypchl WMHTepHeTa), aHaIM3UPOBATH
nH(MOPMALIMIO PA3IMYHBIX BHIOB M (OpM TpEACTaBICHUS, KPUTUYECKH OLEHUBATh €&
JOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(bopMynUpOBaTh 3aMpPOCHl U MPUMEHSAThH Pa3IMYHbIE METObI IIPU MOKUCKE U 0TOOPE HHDOpMaLIUH,
HE0OXO0IMMOM I BBIOJHEHUS Y4eOHBIX 3aa4 OMPEeIEHHOTO THIIA;

MpUOOpeTaTh ONBIT HCIOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy MpeAcTaBieHUs HHPOpPMAUH (CXEMBI,
rpaduKy, TMarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHUE);

MCII0JIb30BAaTh HAYYHBIH SI3bIK B KAQUeCTBE CPEJCTBA MpHU padoTe ¢ XMMHUYECKOU HMH(pOpMaIne:
MPUMEHATh MEXIpeaMeTHble (PU3ndeckre U MaTeMaTUYecKUe) 3HAKH U CUMBOJIBL, (DOPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.
OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMM:

3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ AHaiora /Wi JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTENILHO  BBITIOJIHEHUS
MIPEUI0KEHHON 3a/1aui;

BBICTYIIaTh C IMpE3eHTAllMel pe3y/lbTaTOB II03HABATEIbHOM JIEATEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro Inpoekrta U (OpMYyIHpPOBATH BBIBOJBI 1O pE3yJIbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUH MTyTEM COTJIACOBAHMS MO3ULIMIA B X0J1€ OOCYXJICHUS 1 OOMEHAa MHEHUSMHU.
OsJajieHNe YHUBEPCAJIbHBIMH PeryJsTHBHBIMM el CTBUAMU:



CaMOCTOSITEJIFHO IJITAHUPOBAaTh M OCYIIECTBIATH CBOIO IO3HABATENBHYIO JICATEIBHOCTD,
ompenenss e€ Ienu W 3aJadd, KOHTPOJHUPOBATh M MO Mepe HEO0OXOAUMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii AJITOPUTM JICHCTBHI NMPU BBHIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3pHEeKTUBHBIN CIOCOO MX pEIIeHHUs ¢ YUETOM MOIy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;
OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIHEHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOSHHS Kypca «OpraHuuecKast XUMHsD OTPaXKaroT:
cOPMHUPOBAHHOCTh TPEICTABICHHA O XUMHUYECKOW COCTABIISIFONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHWH MBINUICHUS W
KYJIBTYpBl JIMYHOCTH, €€ (YHKIHOHAIBHON TPAMOTHOCTH, HEOOXOMUMOW U pEeHICHHUs
MPAaKTUYECKUX 33a7a4 M HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
MPUPOIHON Cpee;
BJIQJICHHE CHCTEMOW XMMHYECKMX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOMOJATAIOIINE TMOHSTHUS
(XMMHYECKUI DIIEMEHT, aTOM, OJJIEKTpOHHas oOO0O0JOYKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIFHOCTh, XUMHYECKasi CBs3b, CTPYKTYpHas ¢opmyna (pa3BépHyras u
COKpam€éHHas), MOJIb, MOJSpHAsi Macca, MOJSIPHBIH OO0BEM, YIJIEPOTHBIA  CKEJeT,
(GyHKIIMOHATBHASL TPYIINA, pPaguKal, H30MEpHUs, U30MEphl, TOMOJOTHUECKHI pSJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KACIOPOI M a30TCOJIEpKAIINE COSAMHEHUS, MOHOMED, TMOJIMMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYIISIPHBIE COCIMHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTraHUIECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUS, Jie)Kalllue B OCHOBE MMOHHMMAaHUs
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTrMYeCKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y IPAKTHUECKOM eATeIbHOCTH YeJIOBEKa,
cOpMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEepHbIE MPHU3HAKU TOHATHI, yCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS MPU OMHMCAHUU COCTaBa, CTPOCHUS U
MIpEeBPALEHUI OPraHUYEeCKUX COCTMHEHU;
cOpMUPOBAHHOCTh YMEHUN HCHOJB30BaTh XHMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (POpMYNl OpraHHYeCKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEakUWi, U3rOTaBJIMBATh MOJEIU MOJIEKYJl OpraHMYeCKUX BEIIECTB
JUIS WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;
chOpMUPOBAHHOCTh YMEHUN YCTaHABIUBATh MPHUHAUICKHOCTh HM3YUYEHHBIX OPraHUYECKHX
BEIIECTB IO HMX COCTaBYy U CTPOCHHUIO K OMNpeeNEHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBonopoipl, KUCJIOPOA M  a30TCOAEpIKAIlUe COCAUHEHHUS, BBICOKOMOJIEKYISPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA No cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAJIBHBIC HA3BAHUS OTACIBHBIX OPraHUYECKHX BEIIEeCTB (ITUJICH, MPOIHJIEH,
alleTUJIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCJIOTa, YKCYCHasl KUCIIOTA, OJEMHOBAsl KUCJIOTA, CTEApUHOBAsl KUCIIOTA, IIII0OKO03a, (pPYyKTO3a,
KpaxMal, IeJUTI0JI03a, TIIUIUH);
c(OPMHUPOBAHHOCTb YMEHUS ONPEIEIATh BUABI XUMUYECKOH CBSA3U B OPraHMUECKUX COSNHEHHSIX
(oMHApHBIE U KpaTHBIE);
c(OPMHUPOBAHHOCTh YMEHHSI IPUMEHATH TOJI0XKEHUSI TEOPUU CTPOEHHUSI OPraHUYECKUX BEIECTB
A. M. ByrnepoBa ast 00bSICHEHHUs 3aBUCHMOCTH CBOWCTB BEILECTB OT MX COCTAaBa M CTPOCHMS;
3aKOH COXPAHEHUs MacChl BEIIECTB;



c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PHU3NYECKHE M XUMHUYECKHE
CBOMCTBA TUITMYHBIX MPEACTABUTENECH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH,
STHJICH, MPOIMJICH, aleTHiieH, OyraaueH-1,3, merunOyramuen-1,3, OeH30J, METaHOM, JTAHOI,
STUJICHIJIMKOJb, TIUIEPHH, (PEHOJI, alleTaIbACT 1], MypaBbHHAS M YKCYCHAasl KUCJIOTHI, TJIIOK03a,
KpaxmaJ, HeJII0I03a, aMUHOYKCYCHasl KUCJIOTA), WIIIIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXIY
HUMH YPAaBHEHHSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUNA C UCIIOIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHHKHU YIJIEBOJOPOJHOTO CHIPhS (HE(TH,
MPUPOJIHBIN Ta3, yrolb), CIOCOOBI WX MEPepadOTKH M MPAKTHYECKOE MPUMEHEHUE MPOJTYKTOB
nepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS TI0 XUMHUYECKUM YpaBHEHUSM (MaccChl,
00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM IPOAYKTA PEAKI[MH IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB HJIM MTPOJTYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHUW BJIAJIETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX METOJaX HAaYYHOTO
MO3HAHUS, UCIOJb3yeMbIX B XHMHH TIPH U3yUYEHUHU BEHIECTB M XHWMHUYECKHUX SIBJICHUUN
(naOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS TSI IPUHSITHS PEIIEHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIU X, CBI3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHH COONIOAATh TMpaBUjia TOJB30BAHUS XUMHUYECKOW TIOCYAOU U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMNOJHATH XUMHUYECKUN  OKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIH OPraHUYECKUX BEIIECTB, IeHATypalns OeJIKOB MPU HarpEeBaHUH,
IIBETHBIC PEAKITUU OEITIKOB) B COOTBETCTBUH C MPABUIIAMU TEXHUKH 0€30MTaCHOCTH ITPH 0OpaIieHur
C BeIIeCTBaMHU U JIAOOpPaTOpPHBIM O0OPYAOBAHHMEM, MPEACTABIATH PE3YJAbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3alucH YpaBHEHHUH COOTBETCTBYIOLIUX peakuuid U (popMynupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3y/IbTaTOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAJTU3UPOBATh XUMHUYECKYIH0 HMH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uHpopmaiuu, HTEpHET U IPYTHX);
chOpMUPOBAHHOCTh YMEHUHN COOIIOAATh MpaBUiia SKOJOTHYECKH 1[€JIeCO00pa3HOTo MOBEACHUS B
ObITYy U TPYAOBOW MESATENBHOCTH B LEISIX COXPAaHEHHUs CBOETrO 370pPOBbS M OKpYXKaromleu
MIPUPOJIHOM Cpe/bl, 0CO3HABATh OMACHOCTh BO3/JCHCTBHUS Ha JKUBBIE OPraHU3MBI OMPEIeTIEHHBIX
OpraHMYECKUX BEIIECTB, MOHMMAs cMbich mokasarens [1/IK, moscHsATs Ha mpuMepax crocoObI
YMEHBILIEHUS U MPEJOTBPAIICHHS UX BPETHOTO BO3ACHCTBUS HA OPraHU3M YelIOBEKa;

JUI 00y4aIoIUXCs C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMHU 3[IOPOBBS: YMEHHE IPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUUECKUX SBJICHUN;

JUIA CJENbIX U CHa0OBUAAIIMX OOYYaIOLIUMXCS: YMEHHE HCIOIb30BaTh PENbe(hHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xxumuueckux Gopmy.

11 KJIACC
Hpe,[[MeTHLIC PE3YyJIbTaTbl OCBOCHUS KypCa «O6ma${ " HCOPraHUYCCKasA XUMUS OTPAXKAIOT:
- C(I)OpMI/IpOBaHHOCTb HpeHCTaBHeHHﬁI 0 XMMHYECKOM COCTaBISAIOLICH CCTCCTBCHHO'H&Y‘IHOI\/’I
KapTUHbBI MUpaA, POJIM XUMHUH B INO3HAHUU SIBIICHUM npupoanl, B (bOpMI/IpOBaHI/II/I MBIIIJICHUA U
KYJIbTYpPbl JIMYHOCTH, ec (I)YHKLII/IOHaHBHOﬁ I'paMOTHOCTH, HCOGXOHHMOﬁ AJI1 PpCIICHUA



NPAaKTUYECKUX 337a4 M HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpEAE;

-BJIaJIEHUE CUCTEMOI XMMUYECKUX 3HAaHUH, KOTOpas BKJIFOYAET: OCHOBOIIOJIAratol1e OHATUS
(XMMUYECKHI1 AIEMEHT, aTOM, U30TOII, S-, P-, 0- SIEKTPOHHBIE OPOUTAIN ATOMOB, MOH, MOJICKYJIa,
MOJIb, MOJIIPHBIN 00BEM, BaJIEHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS,
XUMMUECKas CBS3b (KOBAJIEHTHAs, HOHHAS, METAJUIMYECKasi, BOJOPOAHAS), KPUCTAJUIMYECKAs
pelérka, TUIIbl XUMUYECKUX PEeaKLUid, pacTBOP, AEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAS AUCCOLHAIINSI, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOMN
peakuuu, XMMUYeCKOE PaBHOBECHE ); TEOPUU U 3aKOHBI (TEOPUSIIIEKTPOIUTUUECKON
auccouranuu, nepuoauyeckuil 3akon /1. M. Menaeneesa, 3aKOH COXpaHEHHSI MAaCChl BEIIECTB,
3aKOH COXPaHEHMsI U MPEBPALCHUS SHEPTUU NPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, MUPOBO33PEHUECKHUE 3HAHUS, JIe)KAall[e B OCHOBE TTOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (DakTOIOrMuecKrne CBEEHHs O CBOMCTBAX,
COCTaBe, NOJyYEeHUH U 0€30I1aCHOM UCHOJIb30BaHUM BaXKHEUITNX HEOPTaHUYECKUX BEILECTB B
OBITY U IPAKTHUYECKOM AEATEIbHOCTH YEJIOBEKa;

-C()OPMUPOBAHHOCTh YMEHHH BBISBIIATH XapaKT€pHbIE NMPU3HAKU MOHSATHM, YCTaHABIMBATH HUX
B3aMMOCBS3b, HUCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHUS IPU OMNHCAHUU HEOPTraHHUUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

-C()OpPMUPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMUUECKYIO0 CUMBOJIMKY U1 COCTaBJIEeHUs (popmy
BEIIECTB M YPaBHEHUH XMMHUYECKHX peaklui, cucrematndeckyro HoMmeHkiarypy (IUPAC) u
TpUBUAIbHBIE Ha3BaHUS OT/EIbHBIX HEOPraHUYECKUX BEUIECTB (YrapHbIH ra3, yrileKUCIbIA ras,
aMMMaK, raiéHas U3BeCTh, Herall€Has U3BeCTb, IMThEBas COJA, IUPUT U APYTHe);
-c(hOpMHUPOBAHHOCTh YMEHHMI OMNpeneNaTh BaJEHTHOCTh M CTENEHb OKHUCICHUS XMMHUYECKHX
3JIEMEHTOB B CO€JUHEHUAX PA3IMYHOTO COCTABA, BUJ XMMHUYECKON CBSA3M (KOBAJICHTHAs, HOHHAs,
MeTaJUIMYecKas, BOJAOPOAHAs) B COCOUHEHUSX, TUIN KPUCTAIIIMYECKOW PEIIETKM KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJIsApHas, MOHHAs, METAJUINYecKas), XapakTep cpelbl B BOJIHBIX
pacTBOpax HEOPraHU4YECKUX COCIUHEHUM;

-c(hopMHUPOBAHHOCTh YMEHUH yCTaHABIMBAThH IMPUHAUICKHOCTh HEOPIraHUYECKUX BEILECTB 110 UX
COCTaBy K OIpeNeNéHHOMY KiacCy/Tpylne COeIUHEHUH (IpoCThle BELEeCTBA — METAUIbl U
HEeMeTaJllbl, OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THUAPOKCHUIBI, COJIH);
-c(hopMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICIH Iepuoandeckoro 3akoHa J[. . Menneneesa u
JI€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO0, OOBACHUTEIbHYIO M IPOTHOCTUYECKYIO (DYHKLINY;
-c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XMMMYECKHX
n1eMeHTOB 1—4 nepruonos Ilepuonnyeckoii cuctembl xumudeckux 3anemeHTos /1. . Menneneesa,
UCIIONB3YS MOHATHS «S-, P-, -3JIEKTPOHHBIE OPOUTANINY, «IHEPIeTHYCCKUE YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHMUYECKUX JIEMEHTOB U UX COCIMHEHUN 110 IEPUOAAM U
rpynnaMm [lepuonndeckoit cucremsl xumuueckux 3nemeHToB /1. Y. Menneneesa;
-c(hopMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBATH) OOLIME XMMUYECKHE CBOWCTBA
HEOPraHMYECKUX BEILIECTB Pa3JINYHbIX KIACCOB, MOATBEP)KIATh CYIECTBOBAHME T'€HETUYECKOU
CBS3M MEXKJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOLIMX
XMUMHMUYECKUX PEaKLINN;

-c(pOopMHPOBAHHOCTh YMEHHUS KJIACCU(PUUIUPOBATh XHUMHMUYECKHE pPEaKLUUU [0 pa3IuYHbIM
IpU3HaKaM (YUCIIy M COCTaBy pearupyroulxX BeIIECTB, TEIIOBOMY 3((eKTy peakiuH,
M3MEHEHHIO CTENIeHEH OKUCIICHNUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMU, YIaCTHIO KaTaau3aropa);



-c(hopMHPOBAHHOCTh YMEHHI COCTaBIATH YPaBHEHHS PEAKUUH PA3IUYHBIX THUIIOB, MOJHBIE U
COKpAII€HHBIC YpaBHEHHUS pPEaKIHMii MOHHOTO OOMEHAa, YYUTHIBAsl YCIOBHUS, NMPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIa;

-c(hopMHPOBaHHOCTH YMEHUH MPOBOJUTH PEAKIINH, ITOATBEPHKAAIONINE KAYeCTBEHHBIN COCTAB
Pa3IMYHbIX HEOPraHUYECKUX BEILECTB,

-c(hopMHPOBAHHOCTH YMEHUH PACKPHIBATH CYITHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX
peaxiuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPEeaKlnii;
-c(popMHPOBaHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pEakIuu OT
pa3nuyHBIX (DAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO pPAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (npuniuin Jle [llatense);

-C()OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb XUMHUYECKHE IPOIIECCHI, JIeXKAIIUEe B OCHOBE
MPOMBIIIJIEHHOTO TOJIYY€HUSI CEpPHOW KHUCIOTHI, aMMHaKa, OJKOJOTHYECKUX MpolieMax
XMUMHUYECKOTO MTPOU3BO/ICTBA;

-C()OPMUPOBAHHOCTh YMEHUI MPOBOJAUTH BBIUYMCIEHUS C MCIOJIb30BAHUEM MOHATHUS «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIIEHUN I'a30B MPU XUMUYECKUX PEAKIMSIX, MAcChl
BEIECTBAa UM 00bEMa Ia30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO
U3 YYacTBYIOIIMX B peaKlUU BEIIECTB, TEIUIOBOro 3¢(ekra peakiuy Ha OCHOBE 3aKOHOB
COXPaHEHHUS MacChl BELIECTB, IPEBPAILIEHUSI U COXPAaHEHHS SHEPTUH;

-chOPMHUPOBAHHOCTh YMEHUH COOIO/IaTh TpaBWiia TOJH30BAHUS XUMUUYECKOW TMOCYIOH U
1ab0paTOPHBIM 00OPYIOBAHKEM, a TAKXKE ITPaBUIa OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB;

-cOPMUPOBAHHOCTh YMEHHMH IUJIAHUPOBAaTh W  BBINOJHATH XUMHUYECKHH SKCIIEPUMEHT
(paznmokeHrue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OMPEICNIEHHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (GaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMEeHa, KaueCTBEHHbIE pEaklUUd Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3aja4 rno remam «Metamibl» U «Hemeramibn)

-COPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpeJCTBa MACCOBOM KOMMYHUKaLUU, IHTepHeT U ApYyrux);
-c()OpMUPOBAHHOCTh YMEHUH COOIIIOIATh MPaBUIIa YKOJIOTHUECKHU 11eI1ecO000pa3HOro MOBEICHUS B
ObITYy U TPYAOBOW JESITENBHOCTH B LENSIX COXPAaHEHHUS CBOETO 370POBbsl M OKpYXKaromieu
MIPUPOJTHOM Cpe/bl, 0CO3HABATh OMACHOCTh BO3/JCHCTBHUS HA JKHUBBIE OPraHU3MbI ONPEeIEHHBIX
BEIIECTB, MOHMMAas cMbich noka3atens [IJIK, mosicHsaTh Ha mpuMepax cnocoObl YMEHbIIEHUS U
MPeIOTBPAILIEHHUS KX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M UYEJIOBEKa;

-171s1 00yYarOMIMXCSl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbsI: YMEHHE MPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUCCKUX SBJICHUN;

-7l CHETbIX W CIA0OBUAALIMX OOYYAIOMIMXCS: YMEHHE HCIOJIb30BaTh pelbe(pHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINIAHUPOBAHHUE 10 kaacc

N KosunyecTBo yacos DJIEeKTPOHHbIE
°
w/n HaumeHoBaHue pa3iejioB U TeM NIPOrPaMMBbI B Kontpoabubie | IIpaktuyeckue | (uudposbie)
cero padoThI padoThI oOpasoBaTe/IbHbIE
pecypcsl
Pa3nen 1. Teoperuyeckue 0CHOBBI OPraHN4YeCKO XMMHHU
11 [Ipenmer oprannueckoi XuMun. Teopusi CTPOEHHUS 6 0 0 bubnuorexa [JOK
' oprannyeckux coenunennii A. M. bytieposa https://myschool.edu.ru/
Wroro mo pazueny 6
Paszpnen 2. Yriuesopopoabl
bu6moreka [IOK
2.1 [IpenenbHBIC YIIIEBOIOPOIBI — ATKAHBI 3 0 0
pel 4 AOPOZ https://myschool.edu.ru/
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 5 0 0 bubnuoreka [IOK
' aJIKaJINCHBI, ITNKIIOAIKAHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApoMartudeckue yrieBoA0po bl 2 0 0
P A HOPOA https://myschool.edu.ru/
54 [IpupoiHbIE HCTOYHUKH YIIIEBOIOPOIOB M MX 5 0 0 bubnuoreka [JOK
' nepepaboTka https://myschool.edu.ru/
95 ['eneTnueckue CBSI3M MEXKIy KilaccaMHu 5 0 0 bubnuoreka [JOK
' YIJI€BOJIOPOIOB. https://myschool.edu.ru/
26 CucremaTtu3zanus u 0000IIeHHe 3HaHUI TT0 TeMe No 5 0 0 bubnunoreka [JOK
' 2 «YTaeBoAOPObl U UX PUPOTHBIE UCTOUHUKH https://myschool.edu.ru/
57 Kontponsnas padora Nel mo teme «Teopus 1 1 0 bubnunoreka [JOK
' ctpoenust A.M. byriepoBa. YrieBoaopoab» https://myschool.edu.ru/
Hroro no pazneny 19



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Paznen 3. Kuciiopoacoaep:kamme oprannyeckKue coenHeHust

bubmuoreka [JOK
3.1 Cnuprtel. Oenon 4
p https://myschool.edu.ru/
3.9 Anpnerunpl. KapooHoBbie kucinoTel. Cl0XKHbBIE 6 bubnuorexa [JOK
' 3¢upbI https://myschool.edu.ru/
bubmmoreka [IOK
3.3 VYrieBoabl 4
a https://myschool.edu.ru/
bubmmoreka [{OK
3.4 [ToBTOopenue.Pemenne 3amaq 1
p a https://myschool.edu.ru/
KonTtponsHas padota Ne 2 o Teme
3.5 «KucnopoacoaepKaime opraHniecKue 1 bubmorexa OK
' P P P https://myschool.edu.ru/
COCTMHECHUS
Hroro mo pazmeny 16
Pa3znen 4. A3orcoaeprkaiie opraHnyeckue coeIuHeHus
bubmuorexa [JOK
4.1 AMUHBI. AMHHOKHUCIIOTHI. beakn 5 nomoreka 1
https://myschool.edu.ru/
4.2 I'enernueckas cBsi3b MKy KiaccaMu 1 bubnuoreka [JOK
' OPraHM4YeCKUX COCTUHECHUHN https://myschool.edu.ru/
Hroro mo pazgeny 6
Pa3nen 5. buosiornueckn aKkTUBHbIE OPraHUYeCKHEe BEleCTBA
bubmuoreka [JOK
51 ®epmenTsl. Buramunbl.'opmonsl. JIekapcTBa 5
p P P https://myschool.edu.ru/
5.9 ['eHeTHUecKue NENOYKN IpeBPALLICHUS 5 bubnunoreka [JOK
' OPraHUYECKUX BEILIECTB https://myschool.edu.ru/
5.3 O06o0mIeHre 1 cucTeMaTr3arus 3HaHHH. 5 bubnuoreka [JOK

[ToaroToBka K KOHTPOJIBHOU pabdoTe.

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

5.4 KouTtponsHas padora 1
Hroro 10
Pa3znen 6. BbicokomosiekyisipHbIe COeTUHEHHS
bubmmoreka [{OK
1 I1 . K .B
6 FIACTMACCRL. RayHyKu. BOJIOKHA > https://myschool.edu.ru/
6.2 Buorexnonorusa 1 bubmorexa LIOK
https://myschool.edu.ru/
Wroro mo pazueny 6
Pa3znen 7. IllonBenenue uToros
bu6moreka [IOK
7.1 006006 i 2
ODIEHHE SHATHH https://myschool.edu.ru/
. bu6mmoreka [IOK
7.2 I1 5] 1
0JITOTOBKA K KOHTPOJILHOU padboTe httos://myschool.edu.ru/
7.3 Hrorosas koHTposbHas padoTta 3a kypc 10 kiacca 1 bubnuoreka [IOK
https://myschool.edu.ru/
7.4 Hrorosoe 3auarue 1
Hroro 5
68 +2
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME Jaca

pes3eps



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 kaace

N KoaunuyecTBo 4acoB DJIeKTPOHHBbIE
[1]
l'l/-l'l HauMeHoBaHHne pa3aejioB U TEM NMIPpOrpaMmMmabl B KOHTpOJIbHBIe HpaKanecx, (III/I(prBI)Ie)
cero padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
bub OK
1.1 | Crpoenue aromos. [13 u [ICXD 1. 1. Menaeneena 7 1 0 h;lpg?/(;;s:s& oledu.ru/
bu6mmoreka [IOK
1.2 | C .M 0 24 1 1
TpoeHue BemiecTBa. MHOTOOOpasue BEIeCTB httos://myschool.edu.ru/
bu6moreka [IOK
1.3 | X 17 1 0
HMHHCCKHE peaiii https://myschool.edu.ru/
Hroro mo pazgeny 48
Paznen 2. BemrecTBa U X CBOiiCTBA
bu6mmoreka [IOK
21 | Kn 2 0 0
accuuKaiys BemecTs https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 | Meramnsl 3 0 0 https://myschool.edu.ru/
bubmuoreka [JOK
23 |H 2 0 1
CMETAILITH https://myschool.edu.ru/
bu6 OK
2.4 | Heopranmveckue u OpraHU4eCKUe BEIIEeCTBA 6 0 0 h;p::jll(;rf\e;zshlc_)lol.e duru/
2.5 | CBA3b HEOPraHNMYECKUX U OPraHUUECKUX BEIIECTB 5 1 0 bubmorexa HOK
' P p m https://myschool.edu.ru/
Hroro no paszneny 18
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Pa3gen 3. Xumus u ;KU3HbL

3.1 | XuMus u KU3Hb 2 bubnmnorexa IIOK
' https://myschool.edu.ru/

Utoro 1o pazjen bubnuoreka [JOK
PV 2 https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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HOYPOYHOE IINIAHUPOBAHHUE 10 kaacc

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Kontpouasn | IlpakTHyeck A op
n/n Bcero u3yyeHusi | oopa3oBarTesibHbIE
padoTsbI padoThI
pecypcsl
Pasznen 1. Teopernueckue 0CHOBBI Oprannyeckoii xumuu (6 4)
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1 0 0 bubnnorexa [JOK
pa3BUTHUE U 3HAYCHUE https://myschool.edu.ru/
9 Teopus cTpoeHUst OpraHU4ecKuXx coeauHeHnd A. M. 1 0 0 bubnuoreka [IOK
byrnepoBa, €€ 0CHOBHBIE MOJIOKEHUS https://myschool.edu.ru/
[IpencraBnenue o KI1acCUPUKAIUA OPTAHUICCKUX
3 BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1 0 0 bubmorexa IOK
] P https://myschool.edu.ru/
TpUBUAIbHBIC HA3BAHUSI OPTAHUYECKUX BEIECTB
4 Howmenknarypa. Banentnocts. [lonarue o 1 0 0 bubnuoreka [IOK
TOMOJIOTHH U TOMOJIOTaX. https://myschool.edu.ru/
bu6mmoreka [JOK
5 N3omepust u e€ BuIbI 1 0 0
P A https://myschool.edu.ru/
bu6mmoreka [JOK
6 Tumbl XUMUYECKUX PEAKITUi 1 0 0
peart https://myschool.edu.ru/
Paznea 2. Yraesogopoant (19 u)
bubmuoreka [JOK
7 [TpupoaHBIi ¥ TOMYTHBINA ra3bl 1 0 0
PHpo It https://myschool.edu.ru/
. bubnunoreka [JOK
8 AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PsiJL 1 0 0 i
https://myschool.edu.ru/
. bubnunoreka [JOK
9 AJNKaHBI:CBOWCTBA ,1I0JYyYEHUE U IPUMEHEHNE 1 0 0 »
https://myschool.edu.ru/
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bubmuoreka [JOK

10 AJKEeHBI: COCTaB U CTPOCHHE, CBOWCTBA httos://myschool.edu.ru/
11 AJKEHBI:CBOWCTBA ,I10JIy4EHUE U IPUMEHEHUE bubnuotexa LIOK
https://myschool.edu.ru/
12 AnkaaueHsl :o011as XapakTepUuCTHKA Egg?;ﬁf;iﬁoljg Idcu.ru /
13 Anxanuensl. Cpoiicta.lIpumenenue. [lomyuenue bubnuoreka [JOK
CUHTETUYECKOIO KaydyKa U PE3UHBI https://myschool.edu.ru/
bubnuorexa [JOK
14 Hucnoamant https:// mvscho](_)ll.edu.ru/
KHHBI: COCTaB H HHOCTH CTPOEHUS
15 iHMonomflzszIﬁ ps?;?i?IeijeH :p HpOCT’efIHIHﬁ bubmorexa HOK
https://myschool.edu.ru/
MPEACTaBUTENh ATKUHOB
16 XUMHUYECKUE CBOMCTBA, MOJYYEHUE U TPUMEHEHUE bubnuoreka [JOK
QJIKMHOB https://myschool.edu.ru/
17 Apenbl.O01as xapakTepUCTHKA Et?[?s?lpllx/zzﬁogﬁa Icfu.ru /
18 ApeI;IBI: OCH30J1 U TOTYOJI. bubnuoreka [JOK
CaoiictBa.llonydyenue.llpumenenne https://myschool.edu.ru/
19 [IpupoHbIE HICTOYHUKH YTIIEBOI0POI0B. CrtocOObI bubnuoreka [JOK
nepepaboTku HePTH https://myschool.edu.ru/
20 [IpupoaHbIle HCTOYHUKH YTIEBOJAOPOIOB: KAMEHHBII bubnunoreka [JOK
yrojib https://myschool.edu.ru/
21 ['enernueckas cBsA3b yrieBoJI0pPOIOB, bubmuoreka [JOK
MIPUHAUISKALUX K PA3IMYHBIM KJIaccaM https://myschool.edu.ru/
29 ['eneTnueckas cBsI3b yriaeBOJOPOIOB, bubnunoreka [JOK

MMpUHAJICKAIUX K PA3JIMYHBIM KJIaCCaM

https://myschool.edu.ru/
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23 O06o0menrne U cucreMaTH3aIus 3HaHUH 1o 1 bubnmoreka [JOK
TeMe Ne 2 «YTeBogopobl U UX IPUPOJIHBIE https://myschool.edu.ru/
HMCTOYHUKI

24 [ToaroroBka Kk KOHTPOJILHOM paboOTe MO pa3aeity 1 bubnuorexa [JOK
«YTIeBoa0pOabD) https://myschool.edu.ru/

o5 KonTtponsnas padora Nel mo pazneny 1 bubnuorexa [JOK
«YTIeBo10pOabD) https://myschool.edu.ru/
Paznen 3. Kuciopojacoaep:kamme oprannyeckue coexnnenus (16 4)

26 [IpenenpHbIE OTHOATOMHBIE CIUPTHI: METAHOI U 1 bubmmoreka [{OK
sTaHoJ. Bomopoanas cBs3b https://myschool.edu.ru/

97 XHUMHUYECKUE CBOMCTBA , TOJYYEHNE U IPUMEHEHUE 1 bubmuorexa [JOK
CIIUPTOB https://myschool.edu.ru/

28 MHOroaTroMHbI€ CIUPTHI: STUIICHIIIUKOJIb U 1 bubnuoreka [IOK
TJIMLEPUH https://myschool.edu.ru/

29 ®deHoJI: CTpOCHHUE MOJICKYIBI, (PU3UIECKUE U 1 bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA, MPUMEHECHHUE https://myschool.edu.ru/

30 Anpaerunpl: GOpMaNbACTH U alleTAIbICT U, 1 bubnuoreka [JOK
AnetoH https://myschool.edu.ru/

31 OnHOOCHOBHBIE TIPEICTIbHBIC KAPOOHOBHIE KHCIIOTHI: 1 bubnunoreka [JOK
MypaBbUHas U YKCyCHast https://myschool.edu.ru/

. bubnunoreka [JOK

32 CBoiicTBa,N0JIy4YE€HUE, IPUMEHEHHE 1 httos/ /mvscholcl)l.e du.ru/

33 [IpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa 1 bubmuoreka [JOK
YKCYCHOM KHUCIIOTBD» https://myschool.edu.ru/

34 CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX 1 bubnunoreka [JOK
KUCTOT. [ MIpOaN3 CI0KHBIX 3(DUPOB https://myschool.edu.ru/
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35

XKupsl: ruApOIN3, MpUMEHEHUE, OMOJIOTHYeCKas
POJIb KUPOB. MBLIa KaK COJH BBICIIMX KapOOHOBBIX
KHCJIOT, NX MOIOIIee JIeHCTBHE

bubmuoreka [JOK
https://myschool.edu.ru/

bubmmoreka [{OK
36 | YrueBogsl: cocTas, Kiaccu(uKanus 1 3HAYCHHE
https://myschool.edu.ru/
37 | Monocaxapuabl.I exco3sl.] mroko3a. bubnuoteka [IOK
https://myschool.edu.ru/
bubmmoreka [{OK

38 HCcaxapHabl: caxaposa
A pH P https://myschool.edu.ru/

39 Kpaxmai u nemtronos3a Kak IpupoaHble TOIUMEPDI bubmorexa LOK

P pHp P https://myschool.edu.ru/
CucreMatuzamus 1 00001eHne 3HaHui 1o TeMe Ne3
40 «Kucnopoaconepxalye OpraHiuecKue CoeIuHEHUs bubmorexa LOK
P P up https://myschool.edu.ru/
Y UX HaXOXJCHHUE B )KHBOM MPUPOICH»

A1 KP No2 o pazneny «Kucnopoaconepxaniue bubnuoreka [IOK
OPraHU4eCKUE COCANHEHUSD) https://myschool.edu.ru/
Pa3znen 4. A3orconaepxamye opranmyeckue coeqnHenus (6 4)

Bbubanorexa LIOK
42 AMMHBI: METUIAMUH U aHUJINH 1
https://myschool.edu.ru/
. Bbubaunorexa LIOK
43 AMMHBI: XUMAYECKHE CBOUCTBA 1
https://myschool.edu.ru/
AMMHOKHUCIIOTHI KaK aM(OTEPHBIC OPraHNYCCKUE
bubmuoreka [JOK
44 COEIMHEHMS, NX OMOJIOTHYECKOE 3HAUYEHHE.
N https://myschool.edu.ru/
CpoiicTBa, MOTy4YeHHE U TPUMEHEHNE aMHUHOKHUCIIOT
benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHBIE
. bubnuoreka [IOK
45 coenuHeHUs. XUMUYECKUE CBOMCTBA, Oy4YeHHE U

pUMEHEeHHEe OEIKOB

https://myschool.edu.ru/
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46 HyxiienHOBbIE KUCIIOTBI bubmuorexa [IOK
https://myschool.edu.ru/
47 ['eHeTnueckas cBsA3b MEXKY KIIACCAMHU OPTaHUYECKHUX bubnuorexa [JOK
COEIMHEHU I https://myschool.edu.ru/
Paszjnen 5. buoJsiornyecku akTuBHbIE Opranuyeckue Bemecrsa. (10 u)
bubmmoreka [{OK
48 DepMEeHTBI.
p https://myschool.edu.ru/
b K
49 Butamunab nommorexa 110
https://myschool.edu.ru/
bu6moreka [IOK
50 I'opmoHBI
p https://myschool.edu.ru/
bu6moreka [IOK
51 JlexapcTBa
P https://myschool.edu.ru/
bu6mmoreka [IOK
52 I1. P. Ne 3. «OOHapyxeHrE€ BUTAMUHOBY
pyX https://myschool.edu.ru/
53 ['eneTnueckue ENOYKY MPEBPAILLICHUS KUCIOPOI- U bubnuoreka [IOK
a30TCOJIEpKaIUX YrIEBOI0POIOB https://myschool.edu.ru/
54 ['eneTnyeckue 1IENOYKY MPEBPALLICHUS KUCIOPOI- U bubnunoreka [JOK
a30TCOJIEpKaIUX YrIEBOI0POIOB https://myschool.edu.ru/
Pemenne pacyeTHBIX 3a71a4 10 TeMe
bubmuoreka [JOK
55 «A30TCcoaepKaIe OPraHuIeCKUe COCTUHECHHS U X
. https://myschool.edu.ru/
HAaxO0JXKJICHHUE B )KUBOU MTPUPOICH
56 O060011eHre 3HaHU| O KHUCIOPOI- U bubnunoreka [JOK

a30TCOACPIKAUX OPTraHUYCCKUX COCAUHCHUAX

https://myschool.edu.ru/
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VYpok — ynpaxkHeHHE 10 TeMe «A30TCoAepKale

bubmuoreka [JOK

57 OpraHWYECKUE COCTUHEHUS U UX HAXO0K/ICHHE B
o https://myschool.edu.ru/
KUBOU MPUPOIC»
Paszjnen 6. BbicokomosiekyisipHble coequHenus (6 1)
58 OcHOBHBIE TOHATHSI XUMHH BHICOKOMOJIEKYJISIPHBIX bubnuoreka [JOK
coemHeHnI. ICKyCCTBEHHBIE MTOJIUMEPHI https://myschool.edu.ru/
bubmmoreka [{OK
59 CHHTETHYECKHUE TIACTMACCHI
https://myschool.edu.ru/
bu6moreka [IOK
60 CuHTETHUYECKHUE KA u
yayK https://myschool.edu.ru/
b K
61 CHHTETHYECKME BOJOKHA nomorexa O
https://myschool.edu.ru/
62 [TpakTrueckas padota Ned «Pacno3znaBaHue bubnuoreka [IOK
MJIACTMAacC W BOJIOKOH https://myschool.edu.ru/
Bbubanorexa IHIOK
63 Buorexuonorus nomorexa L
https://myschool.edu.ru/
Paznen 7. IlloaBenenue uroros (5 4)
. . Bbubanorexa LIOK
64 O060011eHre 3HaHUI 0 OPraHUYECKON XUMHUH 1
https://myschool.edu.ru/
N Bbubaunorexa LIOK
65 O000111eHIE U CUCTEMATHU3AIIUs 3HAHUI) 1
https://myschool.edu.ru/
bubmuoreka [JOK
66 IToaroroBka K KOHTPOJILHOM padore
A p p https://myschool.edu.ru/
bubnmunoreka IIOK
67 | KonTponbHas padota Ne 4 o kypcy i

https://myschool.edu.ru/
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bubmuoreka [JOK

68 | AHanu3 KOHTPOJLHOU paboTh Ned 1 hitps://myschool.edu.ru/
69 | Pesepn
70 | pezeps

68 +2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Jaca
peseps



https://myschool.edu.ru/

11 KVIACC

KoanuyecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka KonrTpoasn | IIlpakTuyeck op
n/n Bcero u3yuyeHusi | odpa3oBaresibHbIE
padoTsbI padoThI
pecypchl
Tema 1. CTpoenue atoma u nepuoaudeckuii 3akod J[.M.Menaeineesa (74).
1 BBOIHBIN HHCTPYKTaX 10 TEXHUKE OE30TaCHOCTH. 1 0 0 bubnuoreka [IOK
Crpoenue atoma. ATOM — CIIOXkKHasl YacTHUIIA. https://myschool.edu.ru/
5 CocTosiHue 3JEKTPOHOB B aTOME. DJIEKTPOHHAS 1 0 0 bubmuorexa [JOK
KOH(UTypalusi aTOMOB XUMUYECKHX 3JIEMEHTOB https://myschool.edu.ru/
3 BaneHTHbBIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX 1 0 0 bubmuorexa [JOK
3JIEMEHTOB https://myschool.edu.ru/
[Tepronnyueckuii 3aKOH M IEPUOIUYECKAsT CUCTEMA
bu6mmoreka [IOK
4 XuMH4YecKux anemeHnToB J[.1.MenneneeBa u 1 0 0
https://myschool.edu.ru/
CTPOCHHE aToMa
. bu6mmoreka [JOK
5 [Tepuoandeckuii 3aKOH U CTPOCHHUE aTOMA. 1 0 0 1
https://myschool.edu.ru/
N3meHeHne cBOMCTB 2JIEMEHTOB M UX COSAMHEHUN B
5 3aBrUcUMOCTH OT noJsioxkeHus B [ICXD [lonoxenue 1 0 0 bubmuoreka [JOK
Bojiopoja B [lepuoauyeckoil cucreme https://myschool.edu.ru/
J.1.MeHneneena.
bubmuoreka [JOK
7 KP Nel nmo teme «CtpoeHue atomay 1 1 0 »
https://myschool.edu.ru/
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Tema 2. CTpoenue BemecTBa (24 4)

8 HoHHas cBs3b. bubmmorexa LIOK
https://myschool.edu.ru/
9 HNoHHas KpucTammyeckas pemerka Brbmiorexa LIOK
https://myschool.edu.ru/
10 KoBanenTHas xumMuueckast CBsI3b bubmorexa HOK
https://myschool.edu.ru/
11 ATOMHas 1 MOJIEKYJISIpHAsl KPUCTAJUIMYECKUE bubnuorexa [JOK
peneTKu https://myschool.edu.ru/
. bu6moreka [IOK
12 I'uOpunnzanus opouTaneil u reoMeTpus MOJIEKYI https:/ /mvschoLoII.e du.ru/
13 MeTtannuueckas CBsI3b . MeTamindeckast bu6moreka [IOK
KpUCTAJUITMYECKas pelIeTKa. https://myschool.edu.ru/
bubmuorexa [JOK
14 Bonopozgas ek https:// mvschoLoII.edu.ru/
15 Enunas nmpuposa XUMHUYECKUX CBSI3EH bubmorera [IOK
https://myschool.edu.ru/
bubnuoreka [JOK
16 OpraHHieckie noimMepe! https:// mvschoLoII.edu.ru/
bubnuoreka [JOK
17 Heopraanueckue noaumMepsl httos:/ /mvschoLoII.e du.ru/
18 ["a3000pazHOE COCTOSIHUE BEIICCTRA. Et?:s?;;f/zgﬁoljl.oe Id<u.ru /
19 [Ipupoanbie razoobpa3Hbie CMeCH: BO3IAYyX U bubnnoreka [JOK
MIPUPOIHBIN a3 https://myschool.edu.ru/
20 IIpencraBuTenn ra3000pa3HbIX BEIIECTB: BOJOPO/, bubnuoreka [IOK

KHUCIJIOPOJ, YIJIEKUCIIBIN a3, N3y4eHUEe UX CBOMCTB.

https://myschool.edu.ru/
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21 [IpencraBuTenu ra3000pa3HBIX BEIIECTB: aMMUAK, bubmuoreka [IOK
STUJIEH, U3YYECHHUE UX CBOWCTB https://myschool.edu.ru/
bubanorexa IHIOK
22 I1P Nel «Ilomydyenue u pacrio3HaBaHHE Ia30B» »
https://myschool.edu.ru/
JKunkoe cocrosaue Bemectsa. Bona. XKunkue
23 KpHcTaLIsl. MaccoBas 10JIsI paCTBOPEHHOT'O bubnorexa [OK
p ’ p p https://myschool.edu.ru/
BEIIECTBA.
bubmmoreka [{OK
24 JKecTKOCTh BOJIBI M CIIOCOOEI €€ YCTPaHEHU S
a yerp https://myschool.edu.ru/
o5 TBepaoe cocTosiHUE BemecTBa. AMOPQHBIE bubnuorexa [JOK
BerecTBa. CocTaB BEIIECTBA U CMECEN. https://myschool.edu.ru/
26 JlucniepcHble CHCTEMBI bubnuoreka [IOK
https://myschool.edu.ru/
3aK0OH IMOCTOSTHCTBA COCTaBa BEIIEeCTBA. PacdeTsl,
bu6mmoreka [IOK
27 CBSI3aHHBIE C MIOHITHEM «MacCOBast OIS DIIEMEHTA
https://myschool.edu.ru/
B BEIIECTBEY»
3aK0H IMOCTOSHCTBA COCTaBa BEIIEeCTBA. PacdeTsl,
bu6mmoreka [JOK
28 CBSI3aHHBIE C MIOHIATHEM «MacCOBast OIS DJIEMEHTA
https://myschool.edu.ru/
B BEIIECTBEY»
29 O06o00meHre 1 CHCTEMAaTH3alHsl 3HAHUH 10 TEME bubnuoreka [JOK
«CTpoeHue BenecTBay https://myschool.edu.ru/
Bbubaunorexa LIOK
30 KP No2 o TemMe «CtpoeHue BelecTBa» 1
https://myschool.edu.ru/
. Bbubaunorexa LIOK
31 AHanu3 KOHTPOJIbHOM paboThl Ne 2. »
https://myschool.edu.ru/
Tema 3. Xumnueckue peaxkuuu (174).
39 Knaccugukanus XuMHUECKUX peakluii B bubnuoreka [IOK

HeOpFaHI/I‘-IeCKOI‘/’I XHUMHH

https://myschool.edu.ru/
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33 Krnaccudukarus XuMHIECKUX pEeaklui B bubnmoreka [JOK
OpraHUYeCKOM XUMUHU https://myschool.edu.ru/

34 CKOpPOCTh XMMHYECKON peaKIiu bubnuotexa LIOK
https://myschool.edu.ru/

35 OOpaTUMOCTh XUMHUYCCKUX PEAKITUH. bubnuorexa [JOK
HeoOpatumsie peakiuu https://myschool.edu.ru/

36 OOpaTuMble XMMHUYECKHE Peaknil. XuMU4yeckoe bubnuorexa [JOK
paBHOBeCHE https://myschool.edu.ru/

37 Posb BOJIBI B XUMHUYECKUX PEAKITUSX brbmmorexa HOK
https://myschool.edu.ru/

38 DNEKTPOIUTHI ¥ HEAJIEKTPOJIUTHI bubamorexa [IOK
https://myschool.edu.ru/

39 DNEKTPOTUTHICCKAS TUCCOITUAITUS bubmorexa LOK
https://myschool.edu.ru/

40 ['uaponu3 HeopraHUYECKUX COCTMHECHUM bubamorexa LOK
https://myschool.edu.ru/

41 [M'uaponu3 opraHUYeCcKUX COCTMHEHUM bubanorexa LOK
https://myschool.edu.ru/

42 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B bubnuoreka [JOK
HEOPraHW4YeCKO XUMUHU https://myschool.edu.ru/

43 OKHUCIUTENBEHO-BOCCTAHOBUTEILHBIE PEAKIINH B bubnunoreka [JOK
OPraHM4eCcKOM XUMHUH https://myschool.edu.ru/

bubnunoreka [JOK
44 DIICKTPOIIH3 PACILIABOB https:// mvscholjl.edu.ru/

bubnunoreka [JOK
45 DIICKTPOIIH3 PACTBOPOB https:// mvscholc_)ll.edu.ru/

46 O06001IeHne U crucTeMaTu3alys 3HaHu| 10 TeMe. Bubmmorexa LIOK

https://myschool.edu.ru/
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bubmuoreka [JOK

47 KP Ne3 o teMe « XMUMHUYECKUE PEAKIIAN)Y
peaxi https://myschool.edu.ru/
. bubnunoreka IHOK
48 AnHanu3 KOHTPOJIbHOM paboThl Ne2 nomorexa I
https://myschool.edu.ru/
Tema 4. BemecTtBa n ux cBoiicra (184).
bubmmoreka [IOK
49 Knaccudukaimsg HeopraHn4eCKux COeTUHEHNH
(uca P s https://myschool.edu.ru/
bubmmoreka [{OK
50 Knaccudukammsa opraHnyecKkux coeIMHeH
(uca P s https://myschool.edu.ru/
[Tomoxenne metamios B IICXD .M. Menaeneena,
. bubmuorexa [JOK
51 CcTpoeHUs X aToMOB. Du3nyecKkue CBOMCTBA
https://myschool.edu.ru/
MeTaioB. CIIIaBhI.
59 XuUMHYECKHE CBOMCTBA METAJIJIOB KaK bu6moreka [IOK
BOCCTaHOBHTEEH. https://myschool.edu.ru/
bu6mmoreka [IOK
53 Koppo3sust meTaiuios
pp https://myschool.edu.ru/
ITonoxxenne nemerasinos B IICXD JI. .
bu6mmoreka [IOK
54 MemnneneeBa, CTpoeHUs UX aTOMOB. DU3nUYecKre
. https://myschool.edu.ru/
CBOMCTBA HEMETAJIJIOB
55 XUMHYECKHE CBOMCTBA HEMETAIIOB KaK bubnuorexa [JOK
OKHCIIUTENEH U BOCCTAHOBUTEIEH https://myschool.edu.ru/
bubnunoreka IIOK
56 KucnoTtel Heopranudeckue 1
https://myschool.edu.ru/
bubnunoreka IIOK
57 Kucnotel oprannueckue 1
https://myschool.edu.ru/
bubnunoreka IIOK
58 OcHOBaHMsI HEOPraHUYECKHE »

https://myschool.edu.ru/
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59 OcHoOBaHUs OPraHUYECKHE 1 bubnmoreka [JOK
https://myschool.edu.ru/
. bubnuorexa [JOK
60 Conau. Kn 1
o accuurais conei https://myschool.edu.ru/
61 XUMHYECKHE CBOMCTBA COJIEH 1 bubmmorexa [OK
https://myschool.edu.ru/
62 I'enernueckas cBsi3b MEXKy KJaccaMHu 1 bubmmoreka [IOK
HEOPraHUYECKUX U OPraHUYECKUX COECIMHEHUN https://myschool.edu.ru/
63 [IpaxTueckas padota Ne2 «Mnenruduxanus 1 bubnuorexa [JOK
HEOPraHUYECKHUX BEIIECTB) https://myschool.edu.ru/
64 O0006111eHIE U CUCTEMATHU3aIlUs 3HAHUI 110 TEME 1 bubmiorexa HOK
https://myschool.edu.ru/
65 KonTponbnas pabora Ne4 o teme «BeriectBa u ux 1 bubnuoreka [IOK
CBOCTBa» https://myschool.edu.ru/
. bu6mmoreka [IOK
66 AHanu3 KOHTPOJIBHOW paboThI 1 httos://myschool.edu.ru/
Tema 5. Xumusi B ;KU3HM 001ecTBa (24).
67 XyUMHA ¥ HOBCEAHEBHAS KU3Hb YEJI0BEKA 1 bubmmorexa [IOK
https://myschool.edu.ru/
68 XUMHS ¥ IPOU3BOJICTBO. XHUMUS U SKOJIOTHUS 1 bubmmorexa [IOK
https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 68
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YYEBHO-METO/UYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

» Xumus / I'abpuensa O.C., OcrpoymoB WN.T'., Cnagkos C.A., AkunonepHoe odmectBo «M3natenberBo «IIpocBemenues

Xumus, 10 xkmace/ T'abpuensa O.C., OOmecTBoO ¢ orpaHHueHHON 0TBETCTBEHHOCTHIO «IPODA»; Axuimonepaoe oomectBo «M3aarenbeTBo
«IIpocsemenne»

* Xumus, 11 xmacce/ I'abpuensa O.C., OOuiecTBO ¢ OrpaHU4eHHON 0TBETCTBEHHOCTHIO «IPODAy; Akimonepnoe oomiectBo «M3aarenbeTBo
«IIpocsemeHnne»

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

1. O.C.I'abpuenss, I'.I'.JIsicoBa «Xumus Meroaudeckoe mocodue — 6a30Bbii ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMHs B TeCTax, 3a/1a4yax, ynpaxHeHusx.11 kmace» — M.: Ipoda,2023 r.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KonTposibHbIE 1 TpoBepOUYHbIE PA0OTHI K yaeOHUKY». — M.: [lpoda, 2021
T.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: Hacronpaas kaura mist yautensi».Yacte1-M.: [Ipoda, 2019 ron.

5. O.C.T'abpuensn, I'.I'.JIpicoa, A.I'.Beenenckas «Xumus 11 xnacc: HactonbHas kaura s yautens». Yacts 2 — M.: [lpoda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OcTtpoymoBa «3amgauu 1Mo XMMHUHU U CIOCOOBI Ux pemeHus» - M.: «Jlpoday», 2021rom.

7. B.I'. leancoBa «Xumus 11 kmacc noypounsie miansl o yaeouuky O.C.I"abpuensna, I'.I".JIsicoBoii» - Bonarorpam» Yuurtens 2018rom.
8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumun 11 xiaace», - M.: Ok3amen, 2019r.

9.9. O.C.I'abpuensn, U.I'.octpoyMOB «XHUMHUECKHI SKCTIEpUMEHT B 1iKosIe 11 kimacen; - M.: JIpoda. — 2019 roa.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» 1 caiiT 11 yautens «5 uay Ha YPOK XUMHUNY

http://him.1september.ru Eaunas xomtekuus LIOP: TlpenmeTHas KoIeKust « X UM
http://school-collection.edu.ru/collection/chemistry EctectBenno-Hay4nbie skcriepuMenThl: Xumus. Komrekus Poccuiickoro
00111600pa30BaTEIILHOTO MMOPTAJIa

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. Annk6epoBoii

http://www alhimik.ru Bcepoccuiickas ouMuaga MKOJILHHKOB 110 XUMUHU

http://chem.rusolymp.ru Opranuueckast XuMust: SJICKTPOHHBIN YUCOHUK IS CPEIHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIH yIeOHUK

http://www hemi.nsu.ru OTKpbITHIA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHimoHHast OJIMMITAAIA 10 XMMUH: TEIEKOMMYHHKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT.






