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HOACHUTEJIBHASA 3AITMCKA

[IporpaMMa Mo XMMHM Ha YPOBHE CpEAHEro obimiero obOpa3zoBaHHs pa3paboraHa Ha ocHoBe deaepanrbHOro 3aKkoHa OT
29.12.2012 Ne 273-®3 «O0 obOpazoBanuu B Poccuiickoii ®epepanun», TpeOOBaHUN K pe3ylibTraTaM OCBOEHUs (enepaibHON
obOpazoBarenpHON porpaMmbl cpearero oomero oopazosanus (DOIT COO), npeacrarieHHpx B DenepaabHOM TOCYyIapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, ¢ yuérom Konmenmuu npenomaBaHus y4eOHOro mpeaMera «XuMus» B 00pa3oBaTelbHBIX
opranm3anusix Poccutickoit ®Denepanuu, peanu3yroONMX OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3sutus Bocnutanus B Poccuiickoit denepannu Ha nepuox 1o 2025 roga» (Pacnopspkenue [IpaBurensctsa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOMOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K ONpEIETIeHHIO OOIed cTpareruu oOyudeHHs, BOCIHUTAHHS U
pa3BUTHSL 00ydaromMXcsi cpeAcTBaMu ydeOHoro mnpeamera «Xumus» g 10-11 kimaccoB Ha ©a30BOM YpPOBHE COCTaBUIIU
koHientyaibHbie nojgoxeHuss PI'OC COO o B3auMo00yCIIOBICHHOCTH 1EJeH, CoAepKaHus, pe3yJIbTaTOB 00yUeHUs U TpeOOBaHUM
K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB.

XuMHUecKoe 00pa3oBaHHUE, MOMy4aeMOe€ BBIMTYCKHHUKAMHU O0I1€00pa3oBaTebHON OpraHU3alluu, SBISETCS HEOThEMIIEMOM
4acThl0 WX 00pa3oBaHHOCTH. OHO CHYKUT 3aBEPIIAIONIMM 3TAllOM pead3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KITFOYEBBIX 1IEHHOCTEH, MPUCYIIUX IEJIOCTHON CUCTEME XMMHUYECKOTO 00pa3oBaHusl. DTHU IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB
npupobl, GOpMUPOBAHUST MUPOBO33PEHUS M OOIIEH KyJIbTYpbl UEJIOBEKa, a TAKXKE JKOJIOTHMUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 370POBbIO U NPUPOAHON cpene. Peannsyercss xumuueckoe oOpa3oBaHUE OOy4YarOIIMXCS Ha YPOBHE CPEIHErO OOILEro
o0pa3zoBaHus CpeACTBAMHU y4eOHOTO MpeaMeTa «XHUMHUsD, COIEpkKaHUE U MOCTPOCHHE KOTOPOTO OIPEACNICHbI B IMporpamme o
XUMHUH C YY4ETOM crielu(PUKHA HAyKH XUMHH, €€ 3HAYEHUS B IMO3HAHUM MPUPOJLI U B MaT€pUATILHOM JKU3HU OOIIECTBA, a TAKXKE C
y4€ToM OOIIUX IIeJIe W MPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMbl CPEIHEro oO0IIero oopa3oBaHUs B
Poccuiickoit @eneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO0 POJIb B COBPEMEHHOMW IMBUIIM3AINH, B CO3MaHUN HOBOU
0a3pl MarepuanbHOW KynbTypbl. OHa BHOCUT CBOH BKJIaJ B ()OPMHUPOBAHUE PAIMOHAIBLHOTO HAYYHOTO MBIILIEHUS, B CO3/JaHHE
I[EJIOCTHOTO TPEJCTABICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJbI U YeTOBEKa, KOTOpoe (HOpMHUpPYETCS B XMMHUU Ha
OCHOBE TMOHHMMAHMSl BELIECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aWMOCBSI3M MEXKAY CTPOCHHUEM BEIIECTB, HX
CBOMCTBaMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHHUSI.

TecHO B3aMMOJEHCTBYSl C APYTMMU €CTECTBEHHBIMU HAayKaMH, XUMHS CTajla HEOThEMJIEMOW YacThI0 MHUPOBOM KYJBTYpHI,
HEOOXOIMMBIM YCIIOBUEM YCIICIIHOTO TPYy/Aa U KU3HU Ka)xa0ro wieHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa cOo3ujarelibHasd,
KaK HayKa BBICOKMX TEXHOJIOTMM HampapieHa Ha pEIIeHHE TIJI00albHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS 4YEIOBEYECTBA —
CBIPbEBOM, YHEPTETUIECCKOM, MUIIEBOM, IKOJIOTMUYECKON O€30MaCHOCTH M OXPaHbI 37J0POBBSI.

B cooTBeTcTBHUM ¢ 0OITUMU LENSIMU ¥ TIPUHIMIIAME CPETHETO 00IIero oOpa3oBaHus conepxanue npenmera « Xumusn» (10-11
KJIACChI, 0a30BbI ypOBEHb W3yYEHHs) OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY OOYyYaroluXxcs,
HEOOXOMUMYIO0 UM JIJIsi BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIICITHOTO BKJIIOUCHMS B KU3Hb COIIMYMA, MPOIOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JACTIX, HE CBA3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBnsgOmuUMHI TIpeaMeTa « XUMHUSD SBISFOTCST 0a30Bble Kypchbl — «Oprannueckas xumus» u «O01as 1 HeopraHudeckas
XUMUS», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYyKW: CHCTEMa 3HAHUM 10 HEOPTaHUYECKOU
XUMUHU (C BKIIOYECHUEM 3HAHWA W3 OOIIeH XWMHUH) M opraHuydeckod xumuu. dopmupoBaHue JaHHOW CHCTEMBI 3HAHWN TIpU
W3YYCHHUH TpeAMeTa OO0ECIeYNBAET BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIWX MOHSATHM,
3aKOHOB U TEOPUN XUMHH.



Crpykrypa comepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u HeopraHudeckas XUMus» chOopMUpOBaHA B
nporpaMMe IO XMMHU Ha OCHOBE CHCTEMHOIO MOJXO/Ja K M3YyYEHHI0 Y4yeOHOTO Marepuaja U oO0yCIIOBJIE€HAa HCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHUW HaA OMPENEIEHHBIX TCOPETHUUECKUX YpOBHSIX. Tak, B Kypce OpraHMYeCKOM XMMHM BEIIECTBa
paccMaTpUBalOTCS Ha YPOBHE KJIACCUYECKOM TEOPUHU CTPOCHUSI OPTAaHUUYECKUX COCIMHEHUM, a TAKKE Ha YPOBHE CTEPEOXUMUYECKUX
U DJICKTPOHHBIX MPEICTaBICHUN O cTpoeHun BemecTB. CBeneHUs 00 M3yuyaeMbIX B Kypce BEIIECTBAaX JAIOTCS B Pa3BUTUU — OT
YIJIEBOJIOPOJIOB JIO CIIOKHBIX OMOJOTUYECKH AaKTHUBHBIX COCIMHEHUH. B Kypce opraHnyeckod XUMHH TOIY4YalOT pa3BUTHE
chopMupoBaHHBIE Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs IIEpPBOHAYAJIbHBIC IPEACTABICHUS O XHUMHUUYECKOM CBS3H,
KJIaCCU(UKAITMOHHBIX NMPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEaKITuu.

[Tox HOBBIM YyIJIOM 3pEeHHUS B IpeaMeTe «XHUMHS» 0a30BOTO YPOBHS pacCMaTPUBACTCS M3YyUYCHHBIM Ha ypOBHE OCHOBHOIO
o01iero oOpa3oBaHUs TEOPETUUECCKUM MaTepuaid U (aKTOIOTHYECKHE CBEJACHHUS O BEIIeCTBAX M XMMHUYECKOH peakiuu. Tak, B
4acTHOCTU, B Kypce «OOIas um HeopraHWyecKas XUMHUs» OOydarolMMCs MPEIOCTABISICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHYECKUX MMO3ULIUNA, TIyO)Ke MOHSATh HCTOPUYECKOE H3MEHEHUE
(GYHKIIHM 3TOTO 3aKOHA — OT 0000IIaI0IIEeH 10 00BSICHSIONMICH U MPOTHO3UPYIOIIEH.

Enunada cucteMa 3HaHM O BaXKHEWINMX BEIIECTBAaX, MX COCTaBE, CTPOCHUHM, CBOMCTBAX M NPUMEHEHHH, a TaKXe O
XUMUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MpOTEKaHus nomnosHseTca B Kypcax 10 m 11 knaccoB snemeHTaMu
COJICpP>KaHMSI, UMEIOIUMHU KYJIBTYPOJIOTHUECKUN U MPUKIATHON XapakTep. JTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U
XUMHUH C JIPYTMMU HayKaMH, PAcKpbIBAIOT €€ PoJib B MO3HABATEIHLHON M MPAKTHUYECKOW JIEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKCHHS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPHUH U MPAKTUYECKUX MPUITIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX NPOOJIeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUUYECKH OCMBICIMBAThH
UHOOPMAIINIO U IPUMEHSTH €€ /IS MONOJHEHUS 3HAaHU M, pEIICHUS] MHTEJUIEKTYaIbHBIX U AKCIIEPUMEHTAIbHBIX UCCIIEIOBATEIbCKUX
3amad. B nenom copepkanue y4eOHOro mpenMera «XUMHsS) JTaHHOTO YPOBHSI M3yUEHUsI OPUEHTHPOBAHO HAa (POPMHUPOBAHHE Y
00y4JaroIMXCsT MHPOBO33PEHUECKOW OCHOBBI [IJIsi TMOHUMaHUS (UIOCOPCKUX HJEeH, TaKUX KaK: MarepuajibHOE EIHMHCTBO
HEOPTaHWYECKOTO M OPTraHWYECKOr0 MUpa, OOYCIOBICHHOCTbh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTH
NPUPOIHBIX SBICHUM TMYTEM OKCIEPUMEHTA M PEHIEHUS MPOTUBOPEUYUA MEXKIYy HOBBIMH (aKTaMH M TEOPETHUYECCKUMU
MPENOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUYECKUX MPOOJIeM, a TaKkke MpodsieM COepekeHUsI YHEPTeTUUECKUX
PECYpPCOB, ChIpbsi, CO31aHUSI HOBBIX TEXHOJIOTUI 1 MaTepUalioB.

B mutane perenus 3a1a4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AIMN 00yJaIOIIMXCS IPUHATHIC TIPOTPAMMON 110 XUMUU TTOIXO/IbI
K OTPEICICHUIO COACPKaHUS W MOCTPOCHUS MPEeIMeTa MpeaycMaTpUBalOT (OPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX JIEHCTBHIA,
UMEIOIUX 0a30BOC 3HAYCHHUE IS PA3IMUHBIX BHUIOB JCATCIBHOCTH: pEIISHUS MpoOjeM, IOMCKa, aHalu3a M 0o0pabOTKH
uHbOpMaIK, HEOOXOAUMBIX JJISI MPUOOPETEHHUS ONBITA MPAKTUYECKON M UCCIIEIOBATEILCKON e TEHLHOCTH, 3aHUMAIOIIEH BaXKHOE
MECTO B O3HAHUH XUMHH.

B mpaktuke mpemnonaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO OOIIETro OOpa3oBaHMs, TaK U Ha YPOBHE CpeIHEro oOIero
o0pasoBaHus, TIPU OMPEACIICHUN COACPKATEIHHON XapaKTePUCTUKU IIeJIe M3ydeHUs TpeaMeTa HampaBlIeHUEM MEePBOCTEIEHHOM
3HAYUMOCTHU TPAAUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB XMMHYECKOW HAYKW KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUSA,
MPAKTUYECKOUN JEATETbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C METOJUYECKON TOUYKU 3PEHUS TAKOM
MOJIXOJ] K OMPEACIICHUIO LIeJIel U3yUEHHs IPEIMETA SIBJISICTCS BIIOJHE ONPABIAHHBIM.

CornacHO MaHHOW TOUYKE 3pEHUS TJIABHBIMHU IEJISIMU HM3y4YeHUs TpeaMera «Xumus» Ha 06azoBom ypoHe (10 —11 xi.)
SBIISIFOTCSL:

e (opmMupoBaHHE CHCTEMbl XMMUYECKUX 3HAHMM KaK Ba)KHEUIEH COCTAaBISIONIEH €CTeCTBEHHO-HAYYHOW KapTHUHBI MHpPa, B
OCHOBE KOTOPOM JIeKaT KIIIOYEBBIC MOHATHS, (YHIAMEHTAJIbHBIC 3aKOHBI M TEOPUHM XHUMHHU, OCBOCHUE S3bIKA HAYKH,



YCBOEHUE U TOHUMAaHHUE CYUTHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKkTepa, O3HAKOMJIEHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBIICHUS,;

e (QopmupoBaHHe U pa3BUTHE MIPEACTABICHNUN O HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB M XUMHUUECKUX PEaKIUi, HEOOXOIUMbIX
JUTISL IPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHYECKUX SBICHUN, UMEIOUIMX MECTO B MPUPOJIE, B
MPAKTUYECKON U MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB JESATEIBHOCTH, CBA3AHHBIX C HAOIIONEHHEM U OOBSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTA,
coOIroIeHreM TMpaBUil 6€30MacHOro 0OpaIeHus C BEIIECTBAMHU.

Hapsigy ¢ aTum, cogepskatenbHas XapakTepUCTHKa 1ele U 3a1a4 U3yueHus MpeAMeTa B IporpaMMe 1Mo XMMHUHM YTOUYHEHA U
CKOPPEKTHUPOBaHA B COOTBETCTBUM C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopazopanus. Ceroins B MpenojaBaHuu
XUMHUHU B OOJIbIIIEH CTENEHW OTAAETCS MPEANOYTEHHE MPAKTUYECKON KOMIIOHEHTE COJEp KaHMsl OOy4YeHHs, OPUEHTHUPOBAHHON Ha
MOJITOTOBKY BBIMYCKHUKa 00I1€00pa30oBaTesibHONM OpraHu3ally, BIAJCIONIET0O HE HAO0OpOM 3HaHUM, a (YyHKIHOHAJIHLHOU
IPAMOTHOCTBIO, TO €CTh CHOCOOAaMU M YMEHUSMU aKTHBHOTO TOJYYEHHUS 3HAHWM W TMPUMEHEHHS UX B PEAJbHOM KU3HH IS
peleHus MPaKTUIECKUX 3a]1au.

B c¢Bsi3u ¢ 3TUM Ipu U3yUYEHUU TpeIMeTa « XUuMHUs» JOMUHUPYIOIIee 3HaUeHUE MTPUOOPETAIOT TaKKE 1IeJIM U 3aJ1au, KaK:

ajanTtanus oO0y4arouuxcs K YCJIOBHSM JIMHAMHYHO Pa3BUBAIOIIETOCS MHUPA, (HOPMHPOBAHME HHTEIUICKTyaJIbHO Pa3BUTOMN
JUYHOCTH, TOTOBOM K CamM00Opa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEIIBHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HCHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue y 00ydaroIIMXCsl KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETECHIIHI), UMEIONINX YHUBEPCATLHOE 3HAYEHUE IS
pPa3IMYHBIX BHJIOB [IEATEILHOCTH: pPEHICHHUS mpolsieM, IMOMCKa, aHalm3a M o0paboTku uHGOpMAIUK, HEOOXOIUMBIX st
NPUOOPETEHUS OMbITA JEATEILHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHUU, a TaKXKe JJIS OLEHKH C TMO3UIUN
HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUYECKUX IMPOILIECCOB HAa OPraHWU3M YEJIOBEKa M TPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW OOyYaronuxcs: CIIOCOOHOCTU
CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIE 3HAHUS TIO XUMHH B COOTBETCTBHUU C >KU3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIb30BaTh
COBpeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA M aHajn3a y4eOHON W Hay4YHO-TIOMYJISIPHON MH(POPMAITUU XUMUYECKOTO
COJIepP KaHMUS;

dbopMHUpoBaHUE U Pa3BUTHE Yy O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIIJICHUS, HAOII0IaTeIbHOCTH, COOPAHHOCTH,
aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, IIPH TNTAHUPOBAHUH U MPOBEAECHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE y OOydaromuxcsi yOexAEHHOCTH B TYMaHHCTUYECKON HaNpaBIEHHOCTH XUMUH, €€ BaXKHOU pPOJIU B pPEUICHUU
100aNTbHBIX TIPOOJIEM PAIIMOHAIEHOTO MPUPOOIOIH30BAHUS, TIOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U COXPAHECHHS IPUPOTHOTO
paBHOBECHSI, 0CO3HAHMSI HEOOXOAMMOCTH OEpPEKHOTO OTHOIICHUSI K MPUPOJIE U CBOEMY 3J0POBBIO, & TAKXKE MPUOOPETCHUSI OIBITA
WCITIOJIb30BAHMS TIOYUYEHHBIX 3HAHUH JJIs1 TPUHATHUS TPAMOTHBIX PEIICHUN B CUTYAIlUsIX, CBI3aHHBIX C XUMUYECKUMH SIBJICHHUSIMHU.

B ydeOHOM miiaHe cpemHero oOmiero oOpa3oBaHUsI MpeaMeT «XUMHsS» 0a30BOrO YpOBHS BXOAWT B COCTaB IMPEAMETHOU
obnactu «EcTtecTBeHHO-HAYUYHBIC PEAMETHDY.

OO01iee yuciIo YacoB, OTBEACHHBIX JJII U3YUCHUSI XUMHUH, Ha 0230BOM YPOBHE CpeIHEro o01ero oopa3oBaHus, COCTABISET 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 yaca (1 gac B Hezelno).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMUM

[Ipenmer opraHndecKkor XMMHH: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJYyYCHUU
HOBBIX BEIIECTB W MarepuanoB. Teopus CTpPOEHUs OpPraHUYECKUX coeauHeHuii A. M.
bytnepoBa, e€ ocHoBHble moNOkeHUS. CTpyKTypHble (OPMYJIbl OPraHUYECKUX BEIIECTB.
I'omonorus, n3omepus. XUMUYECKass CBA3b B OPraHUYECKUX COCAWHEHMSX — OJWHAPHBIE U
KpaTHBIE CBSI3U.

[IpencraBnenne o  kinaccuukanuu  OpraHMYecKdx  BemiecTB.  HomeHkmarypa
OpraHUYEeCKUX COEIWHEHHI (CHCTEMaTH4ecKas) W TPUBHUAIBHBIE HA3BAHMUS BaKHEHIIMX
IIPEACTABUTENEN KIIACCOB OPTAHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METO/IBI U3YyUYEHHS BEIIECTB M MX IPEBPALCHUN: O3HAKOMIICHUE C
oOpa3lamMi OpraHMYECKUX BEIIECTB U MaTepHUajlaMyd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHUYEeCKUX BEIIECTB, HAOIIONEHWE U ONHUCAHHE JEMOHCTPALMOHHBIX OMNBITOB IO
MPEBPAIICHUIO OPraHMYECKHX BEIIECTB MpPU HarpeBaHuW (IUIaBIeHHE, OOYIIMBaHUE H
TOpEHUE).

YriieBogopoasl

AJIKaHbl: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHM psAd. MeraH M 3TaH — IPOCTEUIINE
MPEICTABUTENN AJIKAHOB: (DU3MYECKME W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS H
TOpEeHUs ), HAXOXKACHUE B IPUPOJIE, IOTYyUYEHHUE U TPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUN PSAA. DTUJIEH U MPONUIEH — IIPOCTEUILINE
MPEICTABUTENN AJKEHOB: (PU3UYECKHME U XMMHUYECKHE CBOMCTBa (peakuuH THIPUPOBAHMS,
raJIOTeHUPOBAHUS, THIpATAllUU, OKUCJICHHS U MOJTMMEPU3AIUN ), TOTYyYEHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metunOyTagueH-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
CBOICTBA (peakius noauMepusauun). [lomydyeHrne CHHTETUYECKOrO KayuyKa U Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTHM CTPOEHHS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTENIINI TPEICTaBUTENb AJIKWHOB: COCTaB, CTPOEHUE, (PU3NYECKME U XHUMHUYECKUE
CBOMCTBa (peaKIMU TUIPUPOBAHUSA, TAIOIC€HUPOBAHUS, THpATAllMU, TOPEHUs), MOIYyUYEHUE U
MIPUMEHEHUE.

Apenbl. beHson: coctaB, cTpoeHHe, (PU3NUECKHE M XUMHUUYECKHUE CBOMCTBA (peakiuu
raJjlorTeHUPOBAHUS U HI/ITpOBaHI/IH) IIOJly4eHHE W NPUMEHEHHe. Tonyon: cocmas, cmpoeHue,
Qu3zuueckue u xumuieckue ceotUcmea (peakyuu 2an02eHUpPOSanUs U HUMpo8anus,), noryyeHue u
npumenenue. TOKCUYHOCTb apeHOB. leHeTrnueckas CBiI3b MEXKIY YNIEBOAOPOAAMU,
MIPUHAJIEKANTUMHA K PA3JIUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKHU YIIeBOAOPOaOB. [IpupoaHblil a3 U nonyTHbIE HEPTSIHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CrnocoObl nepepabOTKH HePTH: MEeperoHka, KpeKUHT
(TepMuyecKkuil, KaTanuTUuecKkuil), nmuponus. [IpoaykTel nepepaboTku HePTH, X MPUMEHEHUE
B IIPOMBIIIUIEHHOCTH U B ObITY. KaMEHHBII yroib 1 NpOAyKThI €ro nepepadboTKH.

OKCIIEpUMEHTAJIbHBIE METO/IBl U3yUYEHHS BEIIECTB U MX IMPEBPALICHUI: O3HAKOMIICHUE C
oOpa3laMu IiacTMacce, KaydyyKoB M pe3uHsbl, kojuiekuuu «Hedtb» u «Yromby», MoaearpoBaHme
MOJIEKYJ1 YIJIEBOJAOPOAOB U TaJOreHONPOU3BOAHBIX, MPOBEAECHUE NPAKTUYECKOW pPabOTHI:
ITOJIyYEHHE 3TUJICHA U U3yUYEHHUE €TI0 CBOMCTB.

Pacuétnnle 3amaun.

Bbluucienuss mo ypaBHEHHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIMYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOIYKTa PEaKLMM 0 M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OZTHOTO U3 UCXOJHBIX BEIECTB UM MPOAYKTOB PEAKIIIHN).

Kuciaopoacoaep:kamue oprann4ecKue coeIMHEeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOWCTBA (PEAKLMU C aKTUBHBIMM METaJlJIaMH, TaJOreHOBOIOPOaMH, TOPEHNUE),
npuMeHeHue. BonoponaHbele CBA3M MEXIy MOJIEKYJIaMHM CHUPTOB. JlelicTBME MeTaHona u
ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHple CHOUPTHI. OTUIEHIIMKOIb W DIULEPUH: CTPOECHUE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aUMOJECICTBUE CO IIEJIOYHBIMU METAJJIaMU, KaUECTBEHHAs! PEaKIIMs




Ha MHOIOAaTOMHBIE cnupThl). JleicTBUE HAa opraHu3M uenoBeka. [IpuMeHeHue mnuepuHa U
STUJICHIJIUKOJISL.

deHoN: CTPOCHHE MOJICKYJbl, (U3MYECKHEe W XHMHYECKHE CBOMCTBA. TOKCHMYHOCTH
denona. [Ipumenenue denomna.

Anpneruapl U kemouwvl. DopManpAerui, aleTalbJeru]: CTpoeHue, (Qusnueckue u
XUMUYECKHE CBOWCTBA (PEAaKIMM OKHUCJIEHHS M BOCCTAHOBJIEHHS, Kau€CTBEHHBIE PEAKIUM),
MOJIyYeHHUE U IPUMEHEHHUE.

OMHOOCHOBHBIE MpeAENTbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAsk KUCIIOTHI:
CTpoeHHue, (pu3Mueckrue W XMMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME sl Kjacca KHCIOT,
peakuus dtepuduxanmn), noayueHue u npuMenenue. CTeaprHoBasi U OJICMHOBAs KUCIOTHI Kak
MPECTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbUIa Kak COJIM BBICIIUX KapOOHOBBIX KHUCIOT,
MX MOIOIIEE NEHCTBHE.

Crnoxnble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApONHU3 CIOXKHBIX 3(PUPOB.
Kupsl. 'maponus xupos. [Ipumenenne xxupoB. bruonornueckas posib )KUPOB.

VYrneBobl: cocTaB, KiaccuUKalus yriieBOA0B (MOHO-, TU- U MoJucaxapusl). [roko3a —
MPOCTENIINI MOHOCAXapu: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumojelcTBue ¢ ruapokcuaoMm meau(ll), okuciaeHne aMMHaYHBIM PACTBOPOM
okcuga cepeopa(l), BoccTraHoOBiIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKICHHUE B MPUPOJE,
puMeHeHue, onosorndeckas posib. Dorocunres. GpykKTo3a KaKk U30MEP ITIOKO3BI.

Kpaxman u nemntonosa kKak npupogHsie noiuMmepbl. CTpOeHHE KpaxMmaia U LEJITI0N03bI.
du3znyecKre 1 XMMUYECKUE CBOMCTBA KpaxMasia (THIPOIU3, KAUeCTBEHHAs PEAKIIHsI C HOIOM).

DOKCHEepUMEHTAIbHBIE METOAbl M3YYEHHsS] BEIIECTB M HMX MPEBPAILICHUN: MPOBEACHUE,
HaOJIIOICHUE M ONHUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAau€CTBEHHbBIE
peakiuyd OHOATOMHBIX CIUPTOB (OKUCIIEHHE ATaHona okcuaoMm Menu(ll)), MHOroaroMHbIX
crnupToB (B3auMojeiicTBue mmiepuHa ¢ ruapokcunom menu(ll)), ampaerugoB (oKucCIIeHHE
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) m runpoxcumom wmenu(ll), B3aumopelicTBue
KpaxMajla ¢ HOJIOM), TNPOBEJACHUE MPAKTUYECKONM paldOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnblie 3anaun.

Bbluucienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIWYECTBA
MCXOJIHOTO BEILIECTBAa WJIM NPOAYKTa PEAKUUU MO HM3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB UM MPOAYKTOB PEAKIIMH).

A3oTconepkaline OpraHnyeCcKue COeTUHEHUS.

AMMHOKHCIIOTBI Kak am(oTepHble opraHudeckue coeauHeHus. @dusuveckue u
XUMUYECKHE CBOMCTBA AMUHOKUCIOT (Ha NOpUMepe IuiuHa). buonornuyeckoe 3HaueHHE
aMuHOKuUCHOT. [lenTupl.

benku kak mpupoJHBIE BBHICOKOMOJIEKYNSIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THIPOJU3, AEHATypalus,
Ka4eCTBEHHBIE pEaKIMKU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJIbl M3yYEeHMsI BEUIECTB M MX IPEBpalleHUIl: HAOMIOACHUE U
ONMKCaHUE JIEMOHCTPALMOHHBIX OIbBITOB: JAeHaTypalus OEJKOB MpPU HArpeBaHUM, LIBETHBIC
peakiuu OeIKoB.

BrbicokoMoJieKy/IsIpHbIE COeIUHEHUS

OcCHOBHbIE TIOHSTHS XUMHHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE€ 3BEHO, CTENEHb MOJMMEpPHU3ALNK, CPEIHss] MoJieKyisipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COETMHEHUIN — MOJIMMEpPHU3AIIUs U MOJIUKOHICHCALIUS.

DKCHepUMEHTAIbHBIE METO/Ibl M3YYEHHS BELIECTB M UX MPEBPALLECHUN: O3HAKOMJICHUE C
oOpa3liamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexnpeIMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHbIX CBsI3el MPU M3yYEHUHM opraHuveckoi xumuu B 10 kiacce
OCYILECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaKk U
MOHSTUH, SABIAIOMIMXCS CUCTEMHBIMH [UIsl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYyYHOTO
UKJIA.

OO0mre ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJIEHWE, HAy4yHbI (DaKT, THUIOTE3a, 3aKOH,
TEeOpHs, aHaldu3, CUHTE3, Kiaccudukaius, NEePUOAUYHOCTb, HAOIIONEHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOJICITHPOBAHUE.



®duszuka: Marepusi, SHEpPIrHsi, Macca, aroM, OJJIEKTPOH, MOJIEKyJa, JHEPreTUUYECKUI
YpOBEHbB, BEUIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3NUECKUE BETUUYUHBI U
€IMHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, 6mocdepa, oOMEH BEIIECTB B OpraHu3me, (OTOCUHTES,
OMOJIOrMYeCKH aKTUBHBIE BellecTBa (OEIKH, YITICBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepasbl, TOpHBIE TOPOJIbI, TIOJIE3HBIE HCKOTIAEMBIE, TOTIIUBO, PECYPCHI.

TexHoMOrHs: MUILEBBIE MPOTYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUs, MOIOIIIUE CPECTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IpemapaTbl, MaTepuaibl M3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckue 0CHOBBI XUMHUH

XUMHYECKUN 3leMeHT. ArtoMm. Sfnpo aroma, H30TONBL. DJIEKTPOHHAs O0OJOYKA.
DHEepreTUYecKre YPOBHH, ITOYPOBHUA. ATOMHBIE OpOUTaNH, S-, P-, d- 3eMeHThl. OCOOeHHOCTH
pacopesiesieHus: AJIEKTPOHOB MO OpOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB.
DneKTpoHHAs! KOH(UTypaLHs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmomnueckas cucrema XuMHYecKux snemeHToB J[. .
MenneneeBa. CBsi3b NEPUOIUYECKOTO 3akoHa M Ilepmonnyueckol CUCTEMBI XUMHUYECKUX
anemeHTOB J[. 1. MeHneneeBa ¢ COBpEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS] CBOMCTB XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIIOKHBIX
BEILIECTB 110 TPyIIIaM U IeproAaM. 3HaYCHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBS3b. BHUIBI XUMHUYECKOW CBsI3U (KOBaJICHTHAs
HEMoJIApHAas W TOJspHas, MOHHAasA, MeTajuinueckas). MexaHu3Mbl 00pa30BaHMs KOBaJEHTHOM
XUMHUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKUENTOpHbIN). BogoponHas cBa3b. BaaeHTHOCTS.
DIEKTPOOTPUIATENBHOCTh. CTENeHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemecTtBa MONEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH ITOCTOSTHCTBA COCTaBa
BEIIECTBA. THWIBI KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKOW PEIIETKH.

[TonaTtue o qucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOWIHBIE pacTBOpbl. MaccoBas 1o
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coeauHeHuil. HomeHknarypa HeopraHM4ecKHux
BEIIECTB. [ eHeTHUeCKasi CBA3b HEOPTraHWYECKHUX BEIIECTB, NPUHAMICKAIMX K Pa3IMYHBIM
KJIaccam.

Xumnueckas peakuus. Knaccupukanuss XMMHUYECKUX PEaKIMi B HEOPraHWYecKol Hu
OpraHUYECKOW XHUMHH. 3aKOH COXPaHEHHUs MAaCChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPAILCHUS
SHEPIrUM NPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pas3lIMyHbIX (akTopoB. OOpaTUMbIE peaKlUU.
Xumuyeckoe paBHOBecue. DaKkTOphl, BIMSAIOMIME HA COCTOSTHUE XMMHYECKOTO PABHOBECHS.
[Tpunnun Jle [larense.

Onektponutuyeckas aucconuaius. CuiibHbIe W ciiaOble JeKTpoauThl. Cpena BOMHBIX
PacTBOPOB BEILIECTB: KUCJas, HEUTPAJIbHAS, LIEITOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTANIbHBIE METOABl MU3YYEHUS BELIECTB M UX IPEBPALLICHHI: TEMOHCTPALIMS
tabmun «Ilepuogudeckas cucrema xumuueckux snemeHToB [[. V. MenneneeBa», u3ydeHue
MoJiefiel KpUCTAJUIMYECKUX PEMIETOK, HAONIONEHWEe M ONHUCAHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3JIOKEHUE MEPOKCHIA BOIOpPOJAa B IMPHUCYTCTBUHM KaTaau3aTopa,
OINPEIENICHUE CPENBl PACTBOPOB BEIIECTB C ITIOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, PEaKLUN
HMOHHOTO OOMEHa), MPOBEJAEHUE MPAKTUYECKON paboThl «BiusHME pazauyHbIX (AKTOPOB Ha
CKOPOCTb XMMHUYECKON PEAKIIM.

Pacuérnnle 3amaun.

Pacuérel 1o ypaBHEHMSAM XUMHUYECKHX pPEaKUHUW, B TOM YHCIEC TEPMOXUMHYECKHE
pacd€Thl, pacyEThI C UCIIOJIB30BAHUEM IOHATHS «MACCOBas JOJIS BELICCTBAY.

Heoprannuyeckasi xumus



Hemeramnsl. [lomoxxenne HemeramioB B Ilepuoamyeckor cucremMe XUMHYECKUX
sanementoB J[. U. MenneneeBa u 0COOEHHOCTH CTpoeHHs aToMOB. Pusznyeckue CBONCTBA
HEMETAJJIOB. AJIJIOTPOTHS HEMETAUIOB (Ha MpUMepe KUCIIOpoaa, cephl, hocdopa u yrmieposaa).

XWMHUYECKHNE CBOMCTBA BAXHEHITMX HEMETALIOB (TalOTEHOB, Cephl, a3oTa, docdopa,
yIiepoia M KpPEMHHUSI) M HMX COCIMHEHHHA (OKCHUIOB, KHCIOPOJACOAEPKAIIUX KHUCIOT,
BOJOPOJIHBIX COEMHEHUN).

[IprMeHeHne Ba)XHEUIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenne meramnos B [lepuonnueckor cucteMe XUMUYECKHUX JIEMEHTOB /1.
N. MenpaeneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. O01me
¢dusnueckne cBoiicTBa MeTaioB. CIUTaBbl METAUIOB. DJIEKTPOXUMHUYECKUHN Pl HAMPSHKECHUH
METaJJIOB.

XUMUYECKUE CBOWCTBA BaXXKHEUIIUX METAIJIOB (HATpUM, Kaluid, KaJbI[Md, MarHuu,
AJTIOMUHUH, IUHK, XPOM, JKEJI€30, MEJlb) U UX COCAUHEHUI.

OO6mue crnocoOb! MoTy4eHus: MeTauioB. [ IpumeHeHne MeTamioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbI M3y4YEeHHUs BEIIECTB W HUX IPEBpalllCHUN: H3yUYCHUE
KOJUIEKUIMH «MeTauibl UM CIUIaBb», OOpa3sloOB HEMETAJIOB, PELIEHUE SKCIIEPUMEHTAJIbHBIX
3aja4, HaONIOIEHWE M ONHCAHUE JEMOHCTPALMOHHBIX H  JIA0OPAaTOPHBIX  OIBITOB
(B3auMoAeiCTBME THAPOKCUAA AIFOMHHHS C pAacTBOpaMHU KUCJIOT U IIEJIOYel, KaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJLJIOB).

Pacuérnslie 3anaun.

Pacuétel Maccel BemecTBa WM 00bEMa ra3oB IO HU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OFHOIO M3 YYAaCTBYIOIIMX B PEAKLIMHU BEIIECTB, Pacuy€Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MTPOJYKTOB PEAKIIMH, €CJIM OTHO U3 BEILIECTB UMEET MPUMECH.

XuMus ¥ KU3Hb

Ponb xumun B 00eCICUeHUH HKOJIOTMYECKOM, FHEPTETUUECKOW U MUIIIEBON O€30MacHOCTH,
pa3BUTUM MeauluHbl. [loHSTHE O HAyYHBIX METOJaX MO3HAHUSI BEUIECTB U XHUMHUYECKUX
peaKLuil.

[IpencraBnenuss 00 OOUWMX HAy4YHBIX MNPUHIUIIAX MOPOMBIIUICHHOTO TOJYyYCHUS
BKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MaTepUAIOB: BAXKHEHIIIME CTPOUTENbHBIC MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepamMuKa, MaTepualibl JJisi SJICKTPOHUKH,
HaHOMaTepHuaJjbl, OPraHMUYECKUE U MUHEPAJIbHbIC YIOOPEHHUS.

Xumusi U 370pOBbE YEJIOBEKA: IMpaBWia HMCIOJIB30BAHUS JICKAPCTBEHHBIX IPENApaToB,
npaBuiia 0€30MacHOTO UCIOJIb30BaHUSI MPenapaToB OLITOBOM XUMHH B TTIOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaAMETHBIX CBSI3€l MPU U3yUYEeHUU OOLIEH U HEOPTraHWYECKOW XUMUU B
11 xkmacce OCYIIECTBISETCS dYepe3 UCIONIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYyUYHbBIX
MOHATUM, TaK W TOHITUH, SBIAIONIMXCS CUCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LMKJIA.

OOmue ecTeCTBEeHHO-HAy4HbIC TMOHSATHS: HaydHbIM (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHajau3, CHUHTE3, KJIacCU(PUKalus, [EPUOAUYHOCTh,  HAONIONEHUE,  OSKCIIEPUMEHT,
MOJIETMPOBAHKE, U3MEPEHHUE, SBJICHUE.

dusuka: Marepus, SHEpPrusi, Macca, aTom, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOTI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperarnoe
COCTOSIHUE BeIlleCTBa, (PU3NYECKUE BEIMUMHBI U €AMHUIIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kierka, opraHumsM, SKOCUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpPTraHU3MeE.

['eorpadusi: MuHepasbl, TOPHBIEC TOPOABI, OJE3HBIE HCKONIAEMbIE, TOTUIMBO, PECYPCHI.

TexHonorusa:  XUMUYECKas  NOPOMBIIUIEHHOCTb,  METAUIyprus,  HPOU3BOACTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO3AMCTBEHHOE IIPOU3BOJCTBO, MUILIEBast
IPOMBIIIEHHOCTh, (hapMalleBTUYEeCKash MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX
IpenaparoB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAJIOB, DIEKTPOHHAS MTPOMBIIIJIEHHOCT,
HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ysibTaTaM OCBOCHHUS OO0y4aroluuMUCs
IPOrpaMM CPEHEro O0IIero oOpa3zoBaHusl (JIMUHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM).
Hayuyno-meTtonnueckoif OCHOBOM 1Jisi pa3pabOTKH IJIAHUPYEMBIX pE3ylIbTaTOB OCBOCHUS
IPOrpaMM CPETHEro OOIIEr0 00pa30BaHus SBISETCS CUCTEMHO-ACSATEIbHOCTHBINA OIXO]I.

B cooTBeTCTBUU C CUCTEMHO-AESATEIBLHOCTHBIM IMOIXOAOM B CTPYKTYpE JMYHOCTHBIX
pE3yJbTaTOB OCBOCHHUS TMpeAaMeTa «XUMHUS» Ha YPOBHE CpEIHEro o0Iero ooOpa3oBaHUS
BBIJICJICHBI CJIEIYIONINE COCTABIISIONIHE:

OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKOM TpaXTaHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIEHUIO;

HaJIM4KUe MOTUBAIMU K 00y4YECHHIO;

IeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTH HA OCHOBE KITIOYEBBIX
[IEHHOCTEN U UCTOPUYECKUX TPAJAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOY4YarOIIMXCSl PYKOBOJCTBOBATHCS B CBOCH JIESITEIIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LIEJIOCTHOW CHCTEME XUMHUYECKOIO
o0pa3oBaHus;

HAJIMYME TPABOCO3HAHUS DKOJIOTHYECKOUW KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH KU3HECHHBIC IJIAHBI.

JIngHOCTHBIE pPE3yNabTaThl OCBOECHUSI MpeAMETa «XHUMHS» JIOCTUTAIOTCA B EIMHCTBE
y4eOHOM U BOCIUTATEIBHOM JESITEIIbBHOCTU B COOTBETCTBUM C TYMaHUCTUYECKUMH,
COIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HACaJaMU POCCHICKOTO
TPaKJAHCKOTO O0OIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMU M TPaBUJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIIMMHU ~ TIPOIIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHUS W  HPABCTBEHHOTO
CTAaHOBJICHHSI JINYHOCTU O0YUaIOIIHUXCS.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MIPEIMETa « XUMHUSD» OTPaXKartoT C(HOPMUPOBAHHOCTD
OMbITa TO3HABATEIIbHOW M TIPAKTUYECKOW JESITENIbHOCTH OOYYalolUXCs IO peatu3aluu
MIPUHSTHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpaxaaHCKOro BOCTIUTAHUSA:

OCO3HAHUS O0Y4aIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00SI3aHHOCTEH, YBAKCHUS
K 3aKOHY U MPABOMNOPSAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUJIaX MEXKJIMYHOCTHBIX OTHOILICHHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JCSATEIHHOCTH TIPH CO3JAHUHM Yy4eOHBIX
MPOCKTOB, PEIICHUH Y4YeOHBIX U TIO3HABATENBHBIX 3aJ]1a4, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CrOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apTyMEHTHI
JPYTHUX MIPU aHAIU3E PA3JIMYHBIX BUIOB YY€OHOU JCSITEIBHOCTH;

2) NaTpUOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTE€YECTBEHHOM
XUMUW;

YBaXXEHUSI K TMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTIXKCHUS HAyKW €CTh PE3yJIbTaT JINTEIbHBIX HAOTIONCHHM,
KPOIOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPy/la YYEHBIX U MPAKTUKOB,;

MHTEpeCca W TIO3HABATEJIBHBIX MOTHUBOB B TMOJYYEHUU M TMOCIEAYIOLIEM aHalu3e
nH(}OPMAITIH O TIEPENOBBIX TOCTUKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, ’TUYECKOTO MTOBEACHUS,

CIIOCOOHOCTH OIIEHWBATh CHUTYallMH, CBSI3aHHBIE C XUMUYCCKHUMH SIBJICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IMOBEJIECHHE M MOCTYNKHW CBOMX TOBApHUIIEH C MO3UIIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX TOCTYIKOB,;

4) popmupoBaHusi KyJbTypbl 310POBbSI:



NOHUMAaHUSl IIEHHOCTEH 3740pOoBOro M 0Oe30macHoro obpasza >KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (PM3UUYECKOMY U NMCUXUYECKOMY 37I0POBBIO;

coOroieHust MmpaBuil 6€30MacHOro OOpaleHusl ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIEATENBHOCTH;

NOHUMAaHUS I[IEHHOCTH TMPaBUJI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
NOBEJECHUS B CUTYALMSIX, YTPOKAIOIINX 310POBBIO U )KU3HHU JIIOIEH;

OCO3HAHUS TOCJE/CTBUM W HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOJIICHUS alKOTOJIs,
HApPKOTUKOB, KypEHHUs);

5) TpynoBOro BOCIIUTAHMSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JEsTENbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Yy4YaCTHE B PEIICHUU MPAKTHUYECKUX 3a70a4 COLMAIBHOU
HaMpPAaBIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY U3YUYEHHIO MPOQecCruil pa3IMyHOro poja, B TOM YHUCJIE Ha
OCHOBE IIPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAXKCHUS K TPYAY, JIFOIAM TPyAa U pe3yibTaTaM TPYLOBOU ACATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAJIBLHON TpaeKTOPUU OOpa30BaHUs,
Oynymield mnpodeccun MW peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Y4YETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U OTPEOHOCTEHN 00IIIeCTRa;

6) IK0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH  II€JIECOOOpa3HOr0  OTHOILIEHWS K  MPUPOJE, KaK  HUCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MJIE;

NOHUMaHUS  TIO0ATBHOTO  XapakTepa  OAKOJOTMYECKUX  MpoOJIeM,  BIHSHUS
SKOHOMHYECKUX MIPOLIECCOB HA COCTOSIHUE ITPUPOAHON U COLUAIBHOM CPEIbI;

OCO3HAHUSI HEOOXOAMMOCTH WCIOJIB30BAHUS JIOCTHKECHUN XUMHHM JJi1 pelIeHUs
BOIIPOCOB PALlMOHATIBHOIO MPUPOAOTIOIH30BAHMS,

AKTUBHOI'O HENPUATHUS JIEUCTBUM, MPUHOCAIIMX BPEI OKPYXKAIOLIEH NMPUPOIHOM Cpele,
YMEHHUS IIPOTHO3UPOBATH HEOJIaronpUsITHBIC JKOJIOTUYECKUE IO CJIEICTBUS
NPEANPUHUMACMBIX JEUCTBUUA U TPEIOTBpAIATh UX;

HaQJIMYKS Pa3BUTOIO SKOJIOTHMYECKOIO MBILUICHUS, SKOJIOTHUYECKOM KYJIBTYPHI, OIIbITa
JNEATEIBHOCTH JKOJIOTMYECKOW HANpPaBJICHHOCTH, YMEHHS PYKOBOACTBOBATbCS HWMHU B
MMO3HABATEIILHOW, KOMMYHUKATUBHOW W COIMAJIBHOM TPAKTUKE, CIIOCOOHOCTH W YMEHHUS
aAKTUBHO MTPOTHUBOCTOSITH HICOJIOTHU XeMohoouH;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeU(UKU XUMHUM KaK HAyKd, OCO3HaHWMs €€ poiau B (popMUpOBaHUU
palMOHANIPHOTO HAYYHOTO  MBINIIEHUS, CO3MaHUM I[EJIOCTHOTO TPENCTaBlIeHUus 00
OKpPYKAaIIIEM MHpPE KaK O E€IWHCTBE IPUPOALI M YEIIOBEKA, B MO3HAHWUU MPUPOAHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXPAHECHHS MPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JJII COBPEMEHHOM IUBUIIM3AIMH: B €€
T'YMaHUCTUYECKON HAMpaBJIEHHOCTH M BaXKHOW POJIM B CO3JIJaHUU HOBOW 0a3bl MaTepHabHOU
KYJIBTYphI, PEIICHHH TI00albHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA —
CBIPHCBOM, SHEPreTUUYCCKOM, MHINCBOM M DKOJOTHMYECKOM O€30MacHOCTH, B Pa3BUTHHU
MEUITUHBI, 0OCCIICYCHUH YCJIOBUM YCIICITHOTO TPY/a M AKOJOTUYECKH KOM(POPTHOU KU3HU
Ka)KJI0TO 4jIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHHUS CYIIHOCTH METOJIOB IIO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BATh MOJTydaeMbIe 3HAHUS
JUTsT aHanmu3a W OOBSCHEHUS SIBICHHUM OKpPYKAIOMIETO MHUPA M TPOUCXONAIIUX B HEM
M3MCHCHHUM, YMEHHUS JejlaTh OOOCHOBAaHHBIC 3aKJIFOUEHWS HA OCHOBE HAyYHBIX (DAKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJB30BaTh XMUMHUYECKAE 3HAHWS [JISl  PEIICHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYAITUX;

MHTEPECA K MO3HAHUIO U UCCIIEA0BATEIIbCKOUN NEATEIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMOJIYyYEHHID HOBBIX 3HAHUW [0 XWMHU B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;



UHTEpECa K OCOOCHHOCTSIM Tpyda B pa3iuyHbiXx cdepax mnpodeccruoHanbHON
NEeSTETBHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ylbTaTbl OCBOCHHSI Y4eOHOTO MpenMera «XUMHs» Ha YpPOBHE
CpelHero o0Iero 00pa3oBaHus BKIIIOUALOT:

3HaYMMbIe JUIsI (DOPMHUPOBAHUS MHPOBO33PEHUS OOYUYAIOIIUXCA MEKIUCIUIINHAPHBIC
(MeXnpeaMeTHbIE) OOIICHAYYHbIE MOHATUSA, OTPAKAIOIINME LEIIOCTHOCTh HAYYHOM KapTHUHBI
MHpa U cneuu(rKy METOAOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTUs, SBICHUE, MPOIECC, CHUCTeMa, HAy4YHbIH (DaKT, MPUHIUM, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHS, HCCIENOBaHUE, HAOIIONEHNE, U3MEPEHUE, SKCIEPUMEHT U
Jpyrue);

YHUBEpCaJbHble  y4eOHble  JeWCTBUS  (IIO3HABAaTEJIbHbIE,  KOMMYHHUKaTHUBHBIE,
peryiaTHBHBIE), oOecnednBaroue (popMupoBaHWE (PYHKIMOHAIBHOM TIPaMOTHOCTU H
COLIMAJIBHON KOMITIETEHIIMH 00yYarolIXCs;

COCOOHOCTh ~ OOYYalOIIMXCS  UCIHOJB30BaTh  OCBOEHHBIE  MEKIUCUUILIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS M YHHBEpPCAJIbHbIE y4eOHbIE ACHCTBUS B MO3HABATEIbHOW U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeMeTHbIE PEe3yNbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIbHBIMH YYEOHBIMU
MO3HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSMU.

OByaieHHe YHMBEPCAJbHBIMH Y4eOHbIMH N03HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JJOTNYeCKHeE eHCTBHS:

CaMOCTOSTENIbHO (OPMYIHpPOBaTh W aAKTyaJIM3UpPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

OMpENENsITh LEeNU ACATENbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX JIOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEIbHOCTU C TOCTABICHHBIMH LIEJISIMH;

MCIIOJIb30BaTh MPU OCBOEHUU 3HAHUWA NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIICISTh
XapaKTepHblE MpPU3HAKA TMOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOILIUE TOHIATHS 1J11 O0BSCHEHUS OTEIbHBIX (DAKTOB U SABJICHUN;

BBIOMpPATh OCHOBAHMS M KPUTEPUU I KiacCU(UKAIMU BEIIECTB M XUMHUYECKHX
peaKkuui;

YCTaHABIMBATh MPUYNHHO-CIIEJICTBEHHBIE CBSI3H MEKY U3y4YaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKIAEHUS (MHIYKTUBHBIE, ACNYKTUBHbBIC, [0 aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYMS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH
BBIBOJIBI M 3aKJIFOUEHUS;

OPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIENIM, TPeoOpa3oBBIBaTh MOEIbHbIE MPEACTABICHUS — XWUMHUYECKH 3HaK (CHUMBOI)
JlIEeMEHTa, XHUMHUYeckas (opmyna, ypaBHEHHE XHMHUYECKOW peakIMu — TMpU PEHICHUH
y4eOHbIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a]la4y, MPUMEHSTh Ha3BaHHbIE MOJIEIbHBIC
MPENCTABICHUS JJIS BBISBICHUS XapaKTEPHbIX MPU3HAKOB H3YYae€MbIX BEHIECTB H
XAMUYECKUX PEAKLIUM.

2) 0a30BbIe HCCIeA0BaTEILCKUE 1eHCTBHUA:

BJIa/IETh OCHOBAMU METOJI0B HAYYHOTO [MO3HAHMSI BEIIECTB U XUMHUECKUX PEaKIUi;

dbopMynupoBaTh LETUM W 3aJaud HCCJIEIOBAaHUS, WCIOJIb30BaTh IOCTABICHHBIE WU
CaMOCTOSTENIbHO C(OPMYIMpPOBAHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa NO3HAHUSA U
OCHOBBI JUIsi (POPMUPOBAHMSI THUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CYXICHUMU,

BJIAJETh HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS W MPOBEACHUSA YUYEHUUYECKUX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBATh  yMEHHs  HaOdOmaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITEJIbHO TPOrHO3UPOBATH €r0 pe3yabTar, (popmMyaupoBaTh 0OOOIIEHHUS U BBIBOJbI
OTHOCUTEIILHO JTIOCTOBEPHOCTH pE3YJIbTAaTOB HCCIENOBAHUS, COCTAaBISATh OOOCHOBAHHBIN
OTU€T O IpOJIeTIaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM MCCIEeNOBAaTeIbCKOM U TMPOEKTHOM J1eATeNIbHOCTH,
NPOSIBIISATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TOHMCKY METO/OB PpEIICHUS
NPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB O3HAHHS.

3) pabora ¢ uHpopmManmeii:



OPUEHTHPOBATBHCA B PA3NWYHBIX HCTOUYHUKAX WHPOpMAIMK (HAYYHO-TIOMYISIpHAS
JUTEepaTypa XWUMHUYECKOTO COJEpXKaHMs, CIpaBOYHbIe mocobus, pecypchl HWHTepHETa),
aHAIM3UPOBATh WH(POPMAIMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUS, KPUTUYECKU
OIICHUBAaTh €€ TOCTOBEPHOCTh U HETIPOTHBOPEUNBOCT;

dopMyIHpOBaTh 3aMpochl W MPHUMEHATHh Pa3IUYHbIC METONIBI MPU TOWCKE W OTOOpE
uHpOpMAITIH, He0OXOIUMOM IS BEITIOTHEHHSI YIEOHBIX 3a71a4 OMpeeICHHOTO THIIA;

IpUOOpETaTh OMBIT MCIIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMaNbHYIO (OpPMY MpEACTaBICHUS WHGOPMAIUH
(cxempbl, TpaduKH, TUarpaMMbl, TaOIHITbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAy4YHBIA S3BIK B KadecTBE CPEACTBAa MpH paboTe ¢ XUMHYECKOM
uHpOpMAIHCH: MPUMEHITh MEXIpeaMEeTHbIe ((pu3udeckue W MareMaThdecKue) 3HAKd |
CUMBOJIBI, (hOpMYJIbI, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPEOOPa30BhIBATH 3HAKOBO-CHUMBOJIMYECKUE CPE/ICTBA HATIISTHOCTH.

OBiajieHHe YHUBEPCAJbHBIMM KOMMYHUKATUBHBIMHY J1€ICTBUSIMU:

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYkKIaeMOi TeMbI B XOJI€ JIMAJIOTa U/UJIN JUCKYCCHH,
BBICKA3bIBaTh M€, (OPMYJIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJIHEHUS
MIPEIOKEHHOM 3a1a4u;

BBICTYIIAaTh C MPE3CHTAIMEH PEe3yJIbTaTOB IMO3HABATEILHON JESTEIBHOCTH, MOTYYEHHBIX
CaMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHM TIPU BBITIOJIHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTro MpoekTa U (GOpMyIUpOBaTh BBIBOABI MO pe3yJibTaTaM MPOBEIEHHBIX
MCCJICIOBAaHUN MTyTEM COTIACOBAHUS MO3UIIMN B X0/I€ OOCYXKICHHUS U OOMEHA MHEHHUSAMH.

OBiaieHHe YHUBEPCAJbHBIMH PeryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO MO3HABATEIbHYIO JIEATEIBLHOCTD,
onpenenss e€ e U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MIpeaiaraeMblii AJITOPUTM JIEHCTBUIN MPHU BBHIMOJTHEHUH YUYEOHBIX U UCCIIEAOBATEIIbCKUX 3a/1ad,
BBIOMpATh Hanboee YHPEeKTUBHBIN CITOCOO MX PEHICHUS C YYETOM TOTy4YeHUs] HOBBIX 3HAHUM
O BEIIECTBaX U XUMUYECKHUX PEAKIIUIX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEH JIEATETLHOCTH HAa OCHOBE CaMoOaHalu3a |
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATDBI

10 KITACC

HpeameTHbIC Pe3yabTaThl OCBOCHUS Kypca «OpraHuyeckast XUMUsDy OTPakalor:

C(bopMHpOBaHHOCTL NPEACTaBICHUA O XHMUYECKOH COCTaBIIIONICH €CTeCTBCHHO-
HAyYHOW KapTHUHBI MUpPA, POJIM XUMHUHU B TO3HAHWU SBICHUN MPUPOABI, B (popmMupoBaHUU
MBIIUICHUS W KYJIBTYpbl JUYHOCTU, €€ (PYHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUs] MPaKTUYSCKUX 3a7ad U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOU Cpene;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XUMUYECKMM DJIEMEHT, aToM, OJJCKTPOHHas 00O0J0YKa aroma, MOJIEKyJa,
BaJICHTHOCTh, d3JIEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas (dopmyna
(pa3BépHyTast M COKpamiéHHas), MOJb, MOJIApHAs Macca, MOJSPHBIA O0BbEM, YIIIEPOIHBIN
CKeJeT, (PyHKIHMOHANbHAs TPyNmna, paguKkai, W30MEpHUs, H30MEpPbl, TOMOJOTHYECCKUN PpsI,
TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOA M a30TCOAEPIKALIUE COCAUHEHUs, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpoeHUsl opranudeckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHMN SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIHNE B
OCHOBE MOHUMAHMSI PUYUHHOCTH M CHCTEMHOCTH XUMHUUYECKUX SBICHUM, (DaKTOIOTHICCKHE
CBEIICHUSI O CBOWCTBAX, COCTaBe, TMOJYUYECHWH W OE30TaCHOM HCIIOJIb30BAHUHU BaKHEHIIIHX
OpTraHUYECKUX BEMIECTB B OBITY U MPAKTHYECCKON JIEATEITHLHOCTH YETIOBEKA;



c(hOpMHUPOBAHHOCTh ~ YMEHUW  BBISBISATH  XapakTepHbIE  MPU3HAKKA  TOHSATHUH,
yCTaHaBIMBaTh WX B3aWMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU ONMUCAHUU
COCTaBa, CTPOCHHUS U MPEBPAIICHUIN OPTraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUH HCIOIB30BaTh XUMUYECKYI0O CUMBOJUKY JJII COCTaBIICHUS
MOJICKYJISIPDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHON) (OpMyNn OpraHUYeCKUX
BEIIECTB U ypaBHEHUN XUMHMUYECKUX pEaKIMi, W3roTaBIuBaTh MOJICIA MOJEKYI
OpraHUYeCKUX BEHIECTB I WUIIOCTPAMM WX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOCHUS;

c(hOpMHPOBAaHHOCTh ~ YMEHHUH  YCTaHABIMBATh  NPUHAAJIEKHOCTh  HU3YUEHHBIX
OpraHMYeCKUX BEHIECTB MO HX COCTaBy M CTPOCHUIO K ONpeNeIEHHOMY KJiaccCy/Tpylie
COCJIMHEHUN (YIryIeBO10pOIbl, KHACIIOPOT u a30TCOIEprKalue COCIMHEHHS],
BBICOKOMOJICKYJIIDHBIE ~ COCJMHEHMs), JaBaTb WM Ha3BaHUS [0 CHUCTEMaTUYECKOU
Homenkiarype (IUPAC), a Ttakke TmpUBOAUTH, TPUBHAIBHBIC Ha3BaHUSA OTACIBHBIX
OpraHUYeCKUX BEHIECTB (ITHIICH, MPOIUJICH, alleTHJICH, YTHJICHIJIMKOIb, TIHIEpUH, (HEHOI,
dbopmanpaerua, aneTaibAeru]l, MypaBbHHas KHUCJIOTA, YKCyCHas KHCIJIOTa, OJICMHOBas
KHCJIOTa, CTEApUHOBAsI KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmall, IeJUTI0I03a, TIIHUIIHNH);

c(hOpMHUPOBAHHOCTh YMEHUSI OMPENEIATh BUIbI XUMHUYECKON CBSI3M B OPraHUYECKHUX
COCIMHEHUSIX (OJJMHAPHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKCHUS TEOPUU CTPOCHHUS OPTaHUYECKHUX
BemectB A. M. ByTiiepoBa /st 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHSI; 3aKOH COXPAHEHHUS MaCChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHMH XapakTepU30BaTh COCTaB, CTpOeHUE, (U3HYECKHUE U
XUMUYECKUE CBOWCTBA THUIMYHBIX MPEACTABUTENCH pa3IMYHBIX KIJIACCOB OPTAaHHUYECKUX
BEIIECTB (METaH, ATaH, ITWJICH, MPONUJICH, aleTuiaeH, OyTtaaueH-1,3, MermnOyraaueH-1,3,
O€H30J1, METaHOJI, STAHOJI, STUJICHIJIUKOJIb, TIUIEPUH, (EHOJI, alleTalIbJIeT /I, MypaBbUHAS U
YKCyCHasi ~ KHCJIOTBhI, DJIOKO3a, Kpaxmas, I[eJTI0I03a, aMHUHOYKCyCHasi — KHCJIOTa),
WUTIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (popmyit;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HMCTOYHHKHU YIJIEBOJOPOIHOTO CHIPhS
(HedTh, TPUPOAHBIN Ta3, yToiib), CIOCOOBI UX MEPepabOTKH M MPAKTHYECKOE MPUMECHEHHE
MPOIYKTOB MepepadboTKu;

c(hOpMHPOBAaHHOCTh YMEHHUU TPOBOAWTH BBHIYUCICHUS] MO XUMHUYECKHM YpPaBHEHUSIM
(Macchl, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMHU MO0 MU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB MUJIM MPOIYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHCTEMOM 3HAaHMH 00 OCHOBHBIX MeETOAaX
HAyYHOTO TO3HAHUS, WUCIOJIb3YEMbIX B XHMHH TPH H3yUYCHUHU BEIIECTB W XUMHUYECKHX
aBlieHU  (HAOMIOmEHWe, W3MEpPEHUe, OKCIIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHBIC XWMUYECKHE 3HAHUA [JIs1 TPUHITHS PEIICHUH B KOHKPETHBIX >KH3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEMIECTBAMHU U UX MPUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHHUN COOJIIOATh TIPaBUIIa TIOJIB30BAHUS XUMUYECKOU TIOCYION U
nabopaTopHbIM  O0OpYIOBaHHMEM, a TaKXkKe TMpaBWiia OOpalieHuss C BelIeCTBAMH B
COOTBETCTBHUH C UHCTPYKITUSMH IO BHITIOTHEHUIO TA0OPATOPHBIX XUMHYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUU IUIAHUPOBATH M BBHIMONHATH XWMHUYECKUN DKCIICPUMEHT
(TpeBpallieHrss OPraHUYECKUX BEIICCTB MPHU HATPEBAaHWU, TOJYUYCHUE STUJICHA M M3yUYCHUE
€ro CBOWMCTB, KaueCTBCHHBIC PEAKIIMM OPTaHMYECKUX BEIIECTB, JCHATypalusi OCJIKOB TpH
HarpeBaHWM, IIBETHbIC pEaKIUH OETKOB) B COOTBETCTBHHM C TMPAaBWIAMH TEXHUKU
0e30macHOCTH TMpu OOpaIleHHH C BeIIECTBAaMH U Ja0OpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3YNbTaThl XUMHUYECKOTO OKCIIEPUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOIIUX PEAKITUil U (OPMYyTUPOBATH BEIBOMIBI HA OCHOBE dTUX PE3YJIBTATOB;

c(hOopMHUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAJIU3UPOBATH XUMUYECKYI0 WH(OPMAIIHIO,
MOJIy9aeMYyI0 W3 pa3HBIX HMCTOYHHMKOB (CpeacTBa maccoBod wuHpopmanmu, VHTEpHET u
JIPYTHX);

c(hOpMHUPOBAHHOCTh yMEHUH COOMIONATh TpaBUiia HKOJOTUYECKH IIEIECO00pa3HOTO
MOBEACHUS B OBITY W TPYIAOBOW JEATEIHHOCTH B IIEJISIX COXPAHEHUSI CBOETO 370POBbI U
OKPYKaloIIel MPUPOTHON CPEIbl, 0CO3HABATH OMIACHOCTH BO3ACHCTBHUS HA KUBBIE OPTaHU3MbI
OTIPEICNEHHBIX OPTaHUYECKUX BEIECTB, MOHMMAas cMbIca mokazarens [IJIK, moscHsaTh Ha



OpUMepax CrocoObl YMEHBIIEHUS M TPEIOTBPAILEHUS WX BpPEIHOTO BO3JAEHCTBUS Ha
OpraHu3M YeJIOBEKa,

JUTsl 00y4aroIIUXCsl ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbs: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUM;

JUISL CJENbIX W CHAa0OBUAAIIMX OOy4YaloOIIMXCS: YMEHHE MHCIONb30BaTh pelibedHO-
TOUYEUHYIO cucTeMy o0o3HaueHu JI. bpaiins s 3anucu xumMuueckux Gopmyi.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUsS Kypca «OOImmas W HeopraHuyeckKas XHUMHS)
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUNA: O XMMHYECKOH COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, POJIM XHMHH B TO3HAHUHW SIBJICHUM TPHUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUS W KYJIBTYpbl JUYHOCTU, €€ (PYHKIIMOHAJIBLHON T'PaMOTHOCTH, HEOOXOIUMOM s
pEelICHUsT MPaKTUYECKUX 3aJa4 U OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO U IPUPOJHOU CPELIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAECT: OCHOBOIIOJIATAIOLINE
MOHATHUS (XMMHYCCKUH 3JIEMEHT, aTOM, W30TOI, S-, P-, - BJIEKTPOHHBIC OPOMTAIU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BbEM, BaJICHTHOCTh, AMEKTPOOTPUIIATEILHOCTD, CTETICHD
OKHUCJICHUSI, XHMHYECKasi CBs3b (KOBaJIGHTHAas, HWOHHAs, MeETaJuIMuecKasi, BOJOpPOIHAs),
KPUCTAJUINYECKAsT PpEUIETKA, THUIIBI XUMHYECKUX PpEaKIuh, pacTBOp, DIJICKTPOJIUTHI,
HEJJICKTPOJIUTBL, ANEKTPOIUTUUECKAS JUCCOLUALMSA, OKUCIUTEND, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM  peakiuu, XHUMHYECKO€ paBHOBECHE); TEOPUHM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKOM Auccoluanny, nepuoaudeckud 3akoH J[. WM. MenneneeBa, 3akoH
COXPAHEHHUs MACChI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS DHEPIUU IPU XUMUYECKUX
peaKkiusaxX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS,
JeKalMe B OCHOBE IIOHUMAaHUsS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUM,
(aKTOJIOTUYECKHE CBEIIEHUS O CBOWCTBAaxX, COCTaBe, TOJY4YCHHMHM H  0Oe30macHOM
WCIIOJIb30BAHUM  BAXKHEUINIMX HEOPraHWYECKUX BEHIECTB B OBITY W MPAKTHYECKOU
JNEATEIbHOCTH YEI0BEKa,;

chOpMHPOBAHHOCTh ~ YMEHUW  BBISIBISITH  XapaKTepHbIE  TMPU3HAKU  TOHSTHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBA3b, WCIOJIb30BATh COOTBETCTBYIOLIME IOHATHUS MPU ONKUCAHUU
HEOPraHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(hOopMHUPOBAHHOCTh YMEHHUI HCIOIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJII COCTaBICHUS

OpMyJl BEIIECTB M YPAaBHEHUM XUMHUUYECKUX PEAKUUN, CUCTEMATHYECKYI0 HOMEHKIATYpy
IUPAC) u TpuBHanbHbIC Ha3BaHHS OTAEIBHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIH ras,
YIJICKUCIIBIA Ta3, aMMUAK, Tali€Has U3BECTh, HEral€Has U3BECTh, MUThEBAs COAA, MUPUT U
apyrue);

c(hOpMHPOBAaHHOCTh YMEHUU OINpPEACNATh BAJICHTHOCTh W CTENECHb OKUCICHUS
XMMHUYECKUX DSJIEMEHTOB B COCAUMHEHUSAX PA3JIMYHOTO COCTaBa, BHUJ XUMHYECKOM CBS3U
(xoBajieHTHAs, HOHHAs, METAJTMYECKAs, BOJOPOAHAsI) B COEAMHEHUSX, TUIl KPUCTAILTNYECKON
PEIETKM KOHKPETHOTO BEIEeCTBA (aroMHas, MOJEKYJsSpHas, HOHHAas, MeTalUIn4yecKas),
XapakTep Cpelbl B BOAHBIX PaCTBOPaX HEOPTAHUYECKUX COCTUHEHHUI;

c(hOpMHPOBAHHOCTh YMEHUW yCTaHABIMBATh NPUHAMICKHOCTh HEOPTAHUYECKHUX
BEIIECTB 10 UX COCTABY K ONPEICIEHHOMY KIIACCY/TPYIINE COSAMHEHUH (MPOCTHIE BEIIECTBA —
METaJUThl 1 HEMETAJUTbl, OKCHJIBI, OCHOBAHHUS, KUCJIOTHI, aM(DOTEPHBIC THAPOKCUIBI, COJTH );

c(hOpMHPOBAaHHOCTh YMEHHM pacCKpbhIBaTh CMBICH Mepuogudeckoro 3akona JI. M.
MengeneeBa W JEMOHCTPHPOBAThH €r0  CHCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAaHHOCTh yMEHHUH XapaKTepPU30BaTh OJJIEKTPOHHOE CTPOEHHWE aTOMOB
XUMUYECKUX AneMeHTOB 1—4 nepuoaos llepuonnueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB /1.
W. MennesneeBa, UCIONIB3YS IOHATHS «S-, P-, 0-3JCKTpOHHBIC OpPOUTAIHY, «IHEPTETHICCKHUEC
YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKHX DJIEMEHTOB M X
COEAMHEHNH 110 NepuogaM u rpynnam llepuonnueckoin cHCTEMBI XUMHYECKHUX JIEMEHTOB /.
H. Menpaeneena;

c(hOpMHPOBAHHOCTh yMEHHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKHUX BEIIECCTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE



TEeHETHYECKOM CBSI3M MEXIY HEOPraHMYeCKMMH BEIECTBAMH C TIOMOUIbI0 YpaBHEHHM
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIMIA;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUYECKHUE PEAKIIUU MO0 PA3ITUUHBIM
npu3HakaMm (YHUCIy W COCTaBy pearupyrolldx BEIIEeCTB, TEIUIOBOMY 3(h(dEKTy peakiuu,
U3MEHEHHMIO CTETEeHEW OKUCIEHUS DJIEMEHTOB, OOpPAaTUMOCTH pEaKlUd, YYacTHUIO
KaTaian3aropa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABISTH YpPaBHEHHUS PEAKIHUN pa3Iu4HbIX THUIIOB,
MOJIHBIE U COKpAlIEHHBIE YpaBHEHHS PEaKIMii MOHHOTO OOMEHA, YUYUTHIBAas YCJIOBHS, MPH
KOTOPBIX 3TU PEAKIIUU UIYT /10 KOHLIA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIIMH, MOATBEPKIAIOIINE KauyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

c(hopMHUPOBAHHOCTH YMEHHU pacKpbIBaTh CYIIHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKIM TOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHca 3THX
pEaKLNil;

c(hOpMHUPOBAHHOCTh YMEHHUU OOBSICHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKOM pEaKIUU
OT Pa3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero BozzeicTBud (mpuniun Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHUYECKHE TPOIECCHI, JIeKalIUe B
OCHOBE  IMPOMBIIUICHHOTO  TOJYYEHHs CEpPHOM  KHUCIOThl, aMMHUakKa, a  TaKke
c(hOpMHUPOBAHHOCTh TMPEACTABICHUN 00 OOIMX HAYYHBIX TNPUHIUINAX W DKOJIOTHUYECKUX
mpo0eMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHHUS C HCIOJb30BAHHEM IOHSTHUS
«MaccoBasi JI0Ji1 BEIECTBA B PAcTBOPE», OObEMHBIX OTHOIICHWM Tra30B MPH XUMHUYECKHUX
pEaKIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO d((]eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MaCChl BELIECTB, IPEBPALLECHUSA U COXPAHEHUSI SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHHUN COOJIIOATh MIPABUIIa TIOJB30BAHUSI XUMUYECKOM TIOCY/ION U
7a00paTOpHBIM  OOOpY/IOBaHMEM, a TaKXKe IMpaBwia oOpalleHus C BelecTBaMU B
COOTBETCTBHUH C MHCTPYKIIUSMH IO BHITIOTHEHHUIO TA00OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBHIMOJIHATH XUMHUUYECKUN DKCIIEPUMEHT
(pa3nokeHne TEepoKCcHlIa BOMOPOAA B MPUCYTCTBUM KaTajau3aTopa, OMpelNeJCHUE Cpeibl
pPacTBOPOB BEIIECTB C IIOMOIIBK) YHHUBEPCAIBHOIO HWHAWKATOPA, BIUSHUE Pa3JIUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOM PEaKIMH, PEaKIMK HOHHOTO OOMEHa, KauyeCTBEHHbBIC
peakuuu Ha cynabdar-, xkapOoHaT- U XJIOPHUA-aHUOHBI, Ha KAaTHOH AaMMOHHS, peIIeHUE
AKCIIEPUMEHTANFHBIX 3a7ad mo Temam «Metamibey U «Hemerannbsy) B COOTBETCTBUHU C
MpaBUjaMU TEXHUKH O€30MacHOCTH TMPH OOpalleHUH C BEMIECTBAMU H J1aOOpaToOpHBIM
o0OpyI0OBaHUEM, MPEACTABIATh PE3yAbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUW COOTBETCTBYIOIIMX peaKIuid u (OPMYIUpPOBaTh BHIBOJBI HAa OCHOBE JTHX
pEe3yJIbTaToB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTUUYECKH aHAJTU3UPOBATH XUMUYECKYIO WH(OPMAIIHIO,
MOJIy4Ya€MYI0 W3 Pa3HbIX MCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYyHUKaluu, VHTEpHET u
IPYTHUX);

c(hOopMHPOBAaHHOCTh yMEHUH COOMIONATh TpaBUjIa JKOJOTHYECKH I1eJ1IeCO00pPa3HOTO
MOBEACHUS B OBITY W TPYIAOBOW JCATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 370POBbI U
OKpY>KaroIIEH MPUPOAHOM CPE/bl, 0CO3HABATH ONACHOCTH BO3JAEHUCTBHUS HA KUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX BEUIECTB, MOHMUMAs cMmbIica nokazarenss IIJIK, moscHaATe Ha npumepax
CcriocoObl YMEHBIIIEHUS W TPENOTBPAIICHHUS WX BPEIHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKA;

TuTsi 00y4JaroIIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXXKHOCTSIMHU 3/I0POBbsI: YMEHUE MPUMEHSTH
3HAHWUSA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

JUISL CHETBIX W CAa0OBHAAIMNX OOydYarOIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYIO0 cHucTeMy oOo3HaueHuil JI. bpaitnga nsg 3anmucu  xumudeckux  (Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunyecTBo 4yacoB

Ne DJIeKTpOoHHbIe (I (ppoBbIe)
HaumeHoBaHue pa3/ieJioB M TeM MPOrPpaMMBbl Koutpoasusl | IpakTuyec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoTsbl
Pa3znea 1. Teopernyeckue 0OCHOBbI OPraHM4€eCKOM XUMHHU
[Ipenmer oprannyeckor Xxumuu. Teopust CTpoeHHs
1.1 PEIMET Op ! Pt CIp 3 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coeanHenuit A. M. Bytneposa
Uroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHblE YITIEBOAOPObl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yriaeBoAOPOIbI: aTKEHBI, aJIKaIUEHBI,
2.2 pedl y AOpOR s 6 1 bubauoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaThuecKue yIriieBO10POIbI 2 bu6mmoreka LOK https://myschool.edu.ru/
[TpupoHbIe NCTOYHUKY YTIICBOAOPOIOB U X
2.4 prpon y AOPOA 3 1 bu6mmoreka [{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pasnen 3. Kuciiopoaconep:xaniue opranudeckue coeuHeHust
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBbie kucaoTsl. CioxkHbIe 3(pUpb 1 bubnuoreka L{OK https://myschool.edu.ru/
3.3 YrneBoabl 1 bubnaunoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 4. A3oTcoaep:kaiye OpraHudecKue coeMHeHu st
4.1 AMuHBL. AMHHOKHUCITOTBI. benkn 3 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pazneny 3
Paznea S. BoicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 ITnactmaccel. Kayuyku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KJIACC

KoaudecTBo 4acoB

Ne DJIeKTpOHHbIe (1M(ppoBHIE)
HaumeHoBaHue pa3aesioB U TeM NMPOrPpaMMBbI Kontpounusl | IlpakTuuec
n/n Bcero oOpa3oBare/ibHbIE pecypChl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atoMmoB. [leprnoanueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4ecKkux anemeHtoB /1. U. 3 bu6mmoreka IOK https://myschool.edu.ru/
Meuneneesa
1.2 Crpoenue BemiectBa. MHOrooOpasue BELIECTB 4 bubnuotexa LIOK https://myschool.edu.ru/
1.3 XUMHUYECKHE PEAKITUHI 1 1 bu6mmoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13 bu6mmoreka LOK https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi XuMus
2.1 Meraibl bubnauoreka [1OK https://myschool.edu.ru/
2.2 Hemeramsr 1 bu6mmoreka I{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuoreka LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Pasznen 3. Xumusi v :Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N Koummuects 3
e JIEKTPOHHbIE U (PPOBbIE
Tema ypoka 0 42COB p uugp
n/n Jara o0pa3oBare/ibHbIE pecypchl
Bcero
1 [Ipenmer opranuyeckoi XUMHUH, €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopust ctpoeHus opranndeckux coenunennii A. M. bytieposa, eé
2 P P P yIep 1 bubauoreka IIOK https://myschool.edu.ru/
OCHOBHBIE IOJIOXKEHUS
[TpencraBnenue o kiaccu(ukaluy opraHnyeckux Bemects. Homenkiarypa
3 P ¢ p P 1 bubauoreka IIOK https://myschool.edu.ru/
(cuctemaruueckas) ¥ TpUBHAIbHBIC Ha3BAaHUS OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Pl 1 bubmuotexa LIOK https://myschool.edu.ru/
5 Meras 1 3TaH — NpOCTENIIME TPEACTABUTEIN AJIKAHOB 1 bubmuoteka LIOK https://myschool.edu.ru/
6 AJTIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U TIPOMUIIEH — MPOCTEHMIINE NMPEICTABUTEIN ATKEHOB 1 bubmmoteka LIOK https://myschool.edu.ru/
8 [TpaxkTuueckas padora Ne 1. «IlonyuyeHue sTuneHa u u3yyeHHe ero CBOMCTB» 1 bubnuorexa LHOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metmnOyranuen-1,3. Ilonyuenue
9 Y Y Y 1 bu6mmoteka 1{OK https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa M PEe3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH ps.
10 L. P pAA 1 bu6mmoreka I{OK https://myschool.edu.ru/
AlleTuieH — MpOoCTEeNIINM MpeICcTaBUTENh AIKUHOB
11 Beruucienus o ypaBHEHHUIO XUMUUYECKON PEaKLUU 1 bubnuoreka IIOK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 U TOTyoJl. TOKCHYHOCTh apEeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
['eHeTnyeckas CBSA3b YINIEBOIOPOIOB, MPUHAIIEKAIINX K PA3INIHBIM
13 y AOPOA puHal - P 1 bubmoreka [1OK https://myschool.edu.ru/
KJ1accam
[IpupogHbIe HCTOYHUKH YTIIEBOIOPOAOB: MPUPOIHBIN Ta3 U MOy THHIE
14 PHp Y FOPOI . PHpO yr 1 bubmuoteka 1HOK https://myschool.edu.ru/
He(TsHbIE ra3bl, HeQTh U NPOLYKTHI €€ mepepadoTKH
[IpupoaHbie HCTOUHUKH YTITIEBOJIOPOAOB: MPUPOIHBIN I'a3 U MOITYTHHIE
15 prpon 4 AOPOA PHPOI It 1 bubmuoreka L1OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ nepepaboTku
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16 KonTponsHas pabota mo pasaeny « YrieBoaopoab» 1 bubnmoreka ITOK https://myschool.edu.ru/

17 [IpenenpHble OIHOATOMHBIE CIUPTHI: METAHOJ U ATaHOJI. BogopoaHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: FTUIECHIJIMKOIb U TIIUIEPUH 1 bubmuoteka LIOK https://myschool.edu.ru/
DeHoJI: CTPOCHUE MOJIEKYJIbI, PU3MUECKUE U XUMHYECKUE CBOMCTBA,

19 P Yo, ¢ 1 BuGnuorexa LIOK https://myschool.edu.ru/
IIPUMEHEHUE

20 Anpreruasl: GopMaIbAeTH]l U aleTalbIerua. AIeTOH 1 bubnmuoreka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeeNbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 A pelt P P 1 bu6mmoreka I{OK https://myschool.edu.ru/
yYKCyCHast

22 [TpakTrueckas paborta Ne 2. «CBoiicTBa pacTBOpa YKCyCHON KHUCIOTBD» 1 bubmuoteka LIOK https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK MPEACTABUTEIM BBICILIUX

23 3 ped 1 bubmuoreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 MpbL1a Kak COJTM BBICITUX KAPOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE 1 bu6moreka 1{OK https://myschool.edu.ru/
Cnoxnbie 3(UpPhI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maponu3

25 up POHSBOHEIE Kap P 1 Bubmorexa LIOK https://myschool.edu.ru/
CJIO’KHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoJoruueckas poib KUPOB 1 bubmuoteka LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccuukanusa. Baxxneilye npeacTaBuTeNu: IIOK03a,

27 g Purcan pedt 1 bubnuoreka [1OK https://myschool.edu.ru/
bpykTo3a, caxapo3a

28 Kpaxman u nemnono3a Kak IpupOJHbIe TOTUMEPDI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponpHas pabora no pazneny «Kuciaopozacoaepxaiiue opraHuyeckme

29 P p PASACIY POAICOREPHAIL p 1 bubnuoreka IIOK https://myschool.edu.ru/
COCTMHECHUS

30 AMWHEBI: METHIAMUH U aHUJIUH 1 bubnuoreka IIOK https://myschool.edu.ru/
AMMHOKHUCIOTHI Kak aM(pOTepHbIe OPraHUYECKUE COCTUHEHUS, UX

31 Gorep P A 1 bubmoreka [1OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npupoaHbIE BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS 1 bubnuoreka IIOK https://myschool.edu.ru/

33 OCHOBHBIE TOHATHUSI XMMUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUMN 1 bubmmotexa [IOK https://myschool.edu.ru/
OCHOBHBIE METOIbI CHHTE3a BEICOKOMOJIEKYJIIPHBIX COSIMHEHUH.

34 A YIP A 1 but6moreka [1OK https://myschool.edu.ru/
[1nacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO HACOB I10 I[TPOI' PAMME 34
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11 KUIACC

KoanuecTB Jlara
Ne DJIeKTpOHHbIe nn(ppoBbIe
Tema ypoka 0 1acoB H3y4eH
n/n o0pa3oBare/ibHbIE pecypchl
Bcero us

1 XUMHUYECKUN TEMEHT. ATOM. DJIEKTpOHHAsI KOH(GUTYpaIrs aTOMOB 1 bubnuorexa LHOK https://myschool.edu.ru/
[Tepuoanueckuii 3akoH u llepuonnueckas cuCTeMa XUMUYECKUX 3JIEMEHTOB

2 P P ! . 1 Bu6miorexa LIOK https:/myschool.edu.ru/
. 1. Menneneesa, uX CBsI3b C COBPEMEHHOM TEOPUEH CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKUX JIEMEHTOB M MX

3 COCIMHEHUH 10 TPyIIaM U MepruojaM. 3HaYeHUE TIEPUOANIECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
crucTemMbl XUuMudeckux 3meMmeHToB .M. MeneneeBa B pa3BUTUN HAYKH
Crpoenue BeniecTBa. XUMHUECKas CBA3b, €€ BUbl, MEXaHU3MbI

4 p . ’ ’ 1 bubmuorexa ITOK https://myschool.edu.ru/
00pa3oBaHMs KOBAJIGHTHOH CBsI3U. BomopoaHas cBsi3b
BanentHocts. DnekrpoorpunarenbHocTh. CTeneHnb okucieHus. Bemecra

5 POOTP 1 bubmuoreka L1OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS
[TonsiTue 0 nUCTIEpCHBIX cucTeMax. MICTUHHBIE U KOJUTOMAHBIE PACTBOPHI.

6 P P P 1 bubmuoreka [1OK https://myschool.edu.ru/
MaccoBas 10751 BELECTBa B pacTBOPE
Knaccudukanns u HomeHKIarypa HEOPraHM4eCKUX COCTMHEHUM.

7 ¢ TP p 1 bu6muoteka 1{OK https://myschool.edu.ru/
['eHeTnveckas CBSI3b HEOPraHUUYECKUX BEIIECTB, PA3JIMUHBIX KJIACCOB
Knaccudukarus XuMUYECKUX peaklfii B HEOPTaHHUECKOW U OpraHNYeCcKOM

8 XUMHH. 3aKOH COXpaHEHUS MacChl BEIIECTB; 3aKOH COXPaHEHUs 1 1 bubnuorexa LHOK https://myschool.edu.ru/
MIPEBPAICHHS DHEPTUU TIPU XUMUUYECKUX PEAKITUIX

9 CxopocTts peakiuu. O0paTuMbie peakiui. XUMUYECKOe PaBHOBECHE 1 bubmmoteka IIOK https://myschool.edu.ru/
[TpakTrueckas pabota Ne 1. «BnusiHre pa3nuuHbIX (aKTOPOB Ha CKOPOCTh

10 P . P P ¢ P P 1 bubmuoreka LIOK https://myschool.edu.ru/
XUMHUYECKON pEeaKIum»
Onekrponutuyueckas aucconuanus. [loHsaTre 0 BOMOPOTHOM TTOKaszaresie

11 (pH) pactBopa. Peakuuu nonHoro ooMena. [ maponus opraHMYecKux u 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHUYECKUX BEILECTB
OKHUCIATENTbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loHsTre 00 3meKkTposm3e

12 . p P 1 bub6mumoteka 1{OK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB COJIEH

13 KonTpomnsHas padota mo pasaeny «TeopeTudeckre 0CHOBBI XUMUI) 1 bubnmoreka ITOK 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/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Meraiuel, ux nosoxxenue B [lepruoguyeckoit cHCTEME XUMHYECKHUX

14 anemenToB J[. 1. MenneneeBa u 0coOOEHHOCTH CTpOoeHUs aToMOB. O01IIHEe 1 bub6moreka [1OK https://myschool.edu.ru/
($u3HYEeCKHEe CBOHCTBAa METAIIJIOB

15 CnuiaBbl METAJUIOB. DJIEKTPOXUMHUYECKUHN PSiJT HAIIPSYKEHU METaIJIOB 1 bubmuoteka LIOK https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX METAJUIOB (HAaTpUU, KaIuil, KaJbIIUU

16 ' ; : (aTpHi, ’ ’ 1 Bu6miorexa LIOK https://myschool.edu.ru/
MarHui, aIIOMUHUN) ¥ KX COCTMHCHUI

17 XUMHUYECKHE CBOMCTBA XPOMa, MEIM M UX COCTMHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIUHKA, XKeJIe3a U MX COCAUHCHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
[Ipaktiueckas padora Ne 2. "Pemenue 3kCriepuMeHTaIBHBIX 3a/1a4 10 TEME

19 P " P P 1 bubnuoreka IIOK https://myschool.edu.ru/
«MeTams
Hemeramnel, ux monoxenue B Ileproandeckoii cucreMe XUMHUYCCKUX

20 ’ P 1 bubnuoreka L1OK https://myschool.edu.ru/
anemeHToB J[. 1. MenneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB
duznyecKrue CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIIIIOB (Ha ITpUMeEpe

21 P (12 pinep 1 Bu6miorexa LIOK https://myschool.edu.ru/
KHCIIOpoJa, cepbl, hocdopa u yrieposa)

22 XUMHYECKHE CBOMCTBA TAJIOTC€HOB, CEPhI M UX COCAMHEHUI 1 bu6mmoreka 1{OK https://myschool.edu.ru/

23 XuMHYeCcKre CBOMCTBA a30Ta, (pocodpa n uX coenHEHUN 1 bubmuoteka LIOK https://myschool.edu.ru/

24 XHUMHUUYECKUE CBOMCTBA yIIIEPOJa, KPEMHUS U UX COCIUHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 IIprMeHeHne BaXXKHENINX HEMETAJUIOB U UX COEIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
0O000meHne U cucreMarn3anusa 3HaHuil mo reme «Hemeramisy.

26 Beluncienus no ypaBHEHUAM XUMHUYECKUX PEAKIUI U TEPMOXUMUYECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacu€Thl
[TpakTuyeckas padbora Ne 3. «PemnieHne 3KkCriepuMEHTaIbHBIX 3a]1a9 110 TEME

27 " P " P P 1 bub6amnoreka IIOK https://myschool.edu.ru/

Hemeranmsr"»

28 KontponbsHas pabora no remam «MeTtamnsl» 1 «Hemeranmbi» 1 bubnuorexa LHOK https://myschool.edu.ru/
Heopranuueckue u opranuueckre KuciaoTel. Heopranuueckue u

29 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
OpraHWYECKHE OCHOBAaHUSI
AmboTepHbie HEOPTraHUYECKUE U OPTAaHMYECKUE COSTUHEHHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
['eneTnueckas CBSI3b HEOPraHUYECKUX U OPraHUUECKUX BEILIECTB
Ponp xumun B o0ecrieueHNH SKOJIOTHICCKOM, YHEPTEeTHUSCKON 1 ITHIIEBOM

31 > SHEP 1 bub6mumoteka 1{OK https://myschool.edu.ru/
0€30MMacCHOCTH, PA3BUTUU MEIUIIUHBI

32 [IpencraBnenust 00 0OMIMX HAYYHBIX MPUHIIMIIAX TPOMBITTUICHHOTO 1 bubnmoreka ITOK https://myschool.edu.ru/
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IMOJTy4YCHHA BaXKHEHIIIMX B€OICCTB

33 YenoBek B MUPE BEILIECTB U MarepuasioB 1 bubmmoteka [IOK https://myschool.edu.ru/
34 X¥MHUS U 37J0pPOBbE YEJIOBEKA 1 bubnuoreka LIOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY;
AxkimmonepHoe oomiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 knacc/ T'abpuensu O.C., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY; AxkitmonepHoe ob1miectBo «M3narensctBo «IIpocBemieHuey

BBCI[PITG BApHUAHT

METOIUYECKHUE MATEPUAJIBI JJUISA YUYUTEJIA

Beenure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus Metogudeckoe nocoobue — 6a30BbIi YpOBEHbY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XuMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimace»
— M.: Ipoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTposabHbie u
MpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I'Benenckas «Xumus 11 kmacc: Hactonbaas kHura s
yuutess. Yacte 1 — M.: JIpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoa, A.I'.BBenenckas «Xumus 11 xnacc: HactonpHast kHuTa 115
yuutessy. Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemetos, U.I.OctpoymoBa «3agauu Mo XUMUHU U CIIOCOOBI KX PEIICHUS
- M.: «/Ipoda», 2021rox.

7. B.I. lenncoBa «Xumus 11 knacc noypounsie miansl no yueoHuky O.C.I'abpuensina,
I".T"JIbicoBoi» - Bonrorpaa» Yuntens 2018rog.

8. M.A.Ps60Ba, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensiz, U.I.ocTpoymMoB « XUMHUYECKHI SKCTIEpUMEHT B 1mikoiie 11 kimacey; - M.

Hpoda. — 2019 ron.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutemanuniehttp://www.chemnet.ru I"azeta « XuMus» v caldT s yuutens «5 uay
Ha YPOK XMMHH»

http://him.1september.ru Enunas xomnekuus LIOP: TIpeameTHas komuteKius « XuMHUsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC SKCIIEPUMEHTHI:

XUMMUL. KOJIJIeKHI/ISI Poccuiickoro O6H_I606p8,30BaTCJ'II>HOFO nmoprajia



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukGepoBoii

http://www alhimik.ru Beepoccuiickast onuMmmana MIKOJIbHIKOB 110 XUMUH
http://chem.rusolymp.ru Opranmueckast XuMusi: MEKTPOHHBIA YUYEOHUK JJIs1 CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpBITHINA KOUIEIK: XUMUS

http://www.chemistry.ru JlucraHiroHHas OJMMITHA/IA TI0 XHMHH: TEJICKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHbINA TPOEKT






