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MMOACHUTEJIBHASA 3AIIMCKA

[IporpaMma o XxuMHM Ha ypOBHE CpeJHEro oo1ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanum»,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS (enepalbHOi 00pa30BaTeNIbHOW MpPOTrpaMMbl CpPEeIHEro
obmero o6pazoBanus (POIlI COO), npencraBneHHbIX B DenepagbHOM TOCyIapCTBEHHOM
obpasoBaresnbHoM ctanaapre COO, ¢ yuérom Konuenuuu mpenopaBaHusi yueOHOro npeamera
«XuMus» B o0OpazoBaTelbHbIX opraHuzanusax Poccuiickoit @enepanuu, pearu3yroOIUX
OCHOBHBIE 00pa3oBaTeIbHBIE MPOrPaMMbl, U OCHOBHBIX MOJOXEeHUH «CTpaTeruun pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepanun Ha nepuox no 2025 roma» (Pacmopsokenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOIXOAOB K pa3paboTKe MporpaMmbl IO XUMHH, K OIPEIEICHUI0 00Iei
CTpaTeruu 0OydeHHsI, BOCIIUTAHHS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMU Y4eOHOTO MpeaMera
«Xumust» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWJIM KOHIENTYaJIbHBIC TOJIOKCHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNiel, coJepKaHMs, pe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHME, IMOJYy4aeMO€  BBIMIYCKHHUKaMH  0011e00pa3oBaTeIbHOM
OpraHu3aluM, SBISETCS HEOThEMJIEMOM YacThio HX 00pa3oBaHHOCTH. OHO  CIIYKUT
3aBepIIAIONIMM STallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEeH, NPUCYIIUX LEJIOCTHOM CHUCTEME XHMMUYECKOro o0pa3oBaHMs. OTH II€HHOCTU
KacaloTCsl TIO3HAHUS 3aKOHOB INPHPOJIBL, (POPMUPOBAHHS MHUPOBO33PEHHS M OOLIEH KyIbTYpHI
YelloBeKa, a TakKe OHKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOUIEHHSI K CBOEMY 3/I0pOBBIO U
NpUPOJHOH cpene. PeanusyeTcst xuMudyeckoe oOpazoBaHue 00YYarOLIMXCsl HA YPOBHE CPEIHETr0
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO mpeamera «XUMHS», COACPKAHUE U TOCTPOCHUE
KOTOpPOTO ONpeNeieHbl B MporpaMme MO XHMHU C Y4E€TOM CHEUM(PHUKH HAYKH XUMUH, €€
3HAa4YeHHUs B MO3HAHUM MPHUPOJIBI U B MaTEPHUAIHHOM KU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOIINX
Leiae ¥ NPUHLMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO OOIIEero
obpasoBanus B Poccuiickoii @eneparum.

XUMHSI KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UTPAaeT 0COOYIO pOJib B COBPEMEHHOM
LUMBUJIN3ALMU, B CO3JaHUM HOBOW 0a3bpl MaTepuaibHON KyabTypbhl. OHa BHOCUT CBOHM BKJIaJ B
(bopMHpOBaHKE PAIIIOHAIEHOTO HAYYHOT'O MBIIUIEHHS, B CO3[JaHHE 1IEJIOCTHOIO MpeICTaBIECHU
00 OKpYXaIoIlleM MUpPE KaK O €MHCTBE MPUPOABI U YEJIOBEKa, KOTOpoe (GOPMUPYETCS B XUMHU
Ha OCHOBE IIOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMoOAEWCTBYST C€ JpPYrUMH €CTECTBEHHBIMH HayKaMH, XUMHUS cTaja
HEOTHEMJIEMON YaCThbl0 MHMPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TpyAa M
KHU3HHM KaKJoro wieHa oOmiectBa. CoBpeMEHHAsi XMMHUSI KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TE€XHOJIOTUH HalpaBjieHa Ha pellleHue I100aJbHbIX MPoOJIeM YCTOWYMBOTO pa3BUTHUS
YeJI0OBEYECTBA — CBIPbEBOM, SHEPreTHYEecKOoM, NUIIEBOM, 3KOJIOrMYecKOoW Oe30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B cootBercTBHM € OOUIMMM LENSIMH M HPUHLUIAMHU CpPEJHEro o0Iero oOpa3oBaHUs
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbIil ypOBEHb U3YYEHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO TOJTOTOBKY OOYYaONMUXCS, HEOOXOAMMYIO MM JIJIst
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHUS B JKU3Hb COIMYMA,
MIPOAOIDKEHH 00pa30BaHus B pa3IMUHBIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBisitoliuMH  TIpeAMeTa «XuUMUs» SBISAIOTCA 0a3oBble Kypchbl — «OpraHuuyeckas
XuUMus» 1 «OO011ast 1 HeopraHUyeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM CO/IEpP>KaHUsI KOTOPBIX



SBJISIFOTCS. OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUI M0 HEOPTaHUYECKOH XUMHH (C BKIIOUEHHEM
3HAaHUW U3 OOIIEH XUMHM) U OpraHuYecKol XuMuu. POpMUpPOBaHUE JAHHOW CUCTEMbl 3HAHMU
IIpU M3Y4YEHHUU IpeaMeTa O0eCHeunBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHATHUI, 3aKOHOB U TEOPUI XUMHH.

CrpykTtypa conepxkanus KypcoB — «Oprannueckas xumusi» 1 «OO0mas 1 Heoprauudeckas
XUMHUs» cHOpMUpPOBaHA B IIPOrpaMMe 10 XMMHM Ha OCHOBE CUCTEMHOIO IOJXOJa K W3YYEHUIO
yuyeOHOro Matepuasna M OOyCJOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpeeNIEHHBIX TEOPETHUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOH XHWMHU BEIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHYECKOH TEOpUU CTPOCHHUS OPraHUYECKUX COCIMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX NPEJCTABICHUH O CTPOCHHM BEILECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBAaX HAIOTCA B Pa3BUTUM — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUECKH AaKTUBHBIX COEIMHEHHMHA. B Kypce opraHmdeckoidl XMMHUM HOJIY4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHusl MEpBOHAUYAIbHBIE
MIPEICTABICHHU O XMMUYECKOH CBSA3M, KIacCU(UKAMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKLIUH.

[lon HOBBIM yrjiom 3peHus B Npeamere «XuMus» 0a30BOro ypoBHSI paccMaTpHUBaeTCs
U3YyYEHHBII Ha YpPOBHE OCHOBHOTO oOOHIEro oO0pa3oBaHMs TEOPETUYECKUN MaTepuan M
(aKkTOJIOrMUECKUE CBEJCHHs O BEIECTBAX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0miast 1 HeopraHudeckass XuMus» 0oOydaroIUMCsl MPEJOCTABISAETCS BO3MOXKHOCTh OCO3HATh
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOILIETEOPEeTHUECKUX U METOAOJIOTUYECKUX TTO3UIHH,
rIIy0Ke TOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKIHMH STOr0 3aKOHAa — OT 0000Iaromei o
O0OBACHSIONIEH ¥ IPOTHO3UPYIOIIEH.

Enunast cucreMa 3HaHUN O Ba)KHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOECHUM, CBOMCTBAaX U
MIPUMEHEHHH, a TAK)KE 0 XMMUUYECKUX PEAKIHIX, UX CYLHIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
pononHsierca B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  colepKaHUs, HMMEKLUUMU
KYJIbTYpOJIOTHUECKUH ¥ TPHUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAaHHIO
B3aMMOCBSI3U XUMHHM C JpPYrUMU HayKaMH, pacKpblBalOT €€ pojib B II03HABaTEIbHON U
MIPAKTUYECKON JIEATENbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHMS K IPOLECCY
TBOpPYECTBA B 00JIACTH TEOPUM M MPAKTUUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHHUKY
OPHEHTUPOBATHCA B OOLIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(POPMALMIO U INPUMEHSTh €€ JUIsl MONOJHEHUS 3HAHUHM, pelIeHus
MHTEJJIEKTYaJIbHBIX M JKCIEPUMEHTAIBbHBIX HCCIEeI0BaTENbCKUX 3aJad. B 1enoM conepkanue
yueOHOro npeamera «XUMHUsA» JAHHOTO YPOBHS M3y4EHHs OPHEHTHUPOBAHO Ha (hopMuUpOBaHUE Y
o0yJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHMMaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepHaIbHOE €JUHCTBO HEOPTAHUYECKOTO U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIIECTB MX COCTAaBOM U CTPOCHUEM, I03HABAEMOCTb IPUPOIHBIX SIBICHUM MyTEM HKCIIEpUMEHTA
U pelieHus] NPOTHBOPEYHMA MEXAYy HOBBIMH (paKTaMH M TEOPETUYECKUMH IPEAIOCHUIKAMHU,
OCO3HAaHHE pPOJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOoOsIeM, a Takke NpodiieM cOepexeHus
9HEPreTUYECKUX PECYPCOB, ChIPbs, CO34aHNUs HOBBIX TEXHOJIIOTMI U MaTEpUAsIOB.

B muane pemenust 3amad BOCHUTAHMS, Pa3BUTHUA M COLMAIMU3ALMU  00y4aroUIUXxcs
IIPUHATBIE TPOTrPAMMOM IO XMMMHU TOAXOIbl K OIPEIEICHUI0 COAEPKAHUS M HOCTPOCHMS
IpeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIBbHBIX YYeOHBIX NEHCTBUH, MMEIOLINX
0a30BO€ 3HAUEHUE I PA3JIUYHbIX BUJIOB JEATEIBHOCTH: pEIIeHUs NpoOJeM, IIOUCKa, aHaIu3a u
00paboTkn wuHGOpPMAIMK, HEOOXOJUMBIX [IJII TPHOOPETEHUS OMbITa MPAKTHYECKOH U
HCCIIEI0BATENIbCKON AESTENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUN XUMMHU.



B nmpakTtuke npenoaBaHus XUMUHM KaKk Ha YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, TaK U
Ha ypOBHE CpeAHero oOmero o0pa3oBaHUs, TPU  ONPEACICHUU  CONIEp)KATEeIHHON
XapaKTepUCTUKU LeJiel M3y4deHHsl IpeJMeTa HamlpaBiIeHHEM IEePBOCTEIIEHHON 3HAaYMMOCTU
TPaIULIMOHHO Tpu3HAETCST (GOPMUPOBAHHME OCHOB XUMHYECKOW HAyKH Kak oO0JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, INMPAKTHYECKOW MAESATEIHHOCTH YelOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyiabTyphl. C METOAMYECKON TOYKM 3pEeHUs TaKoW MOAXOA K
OTIpeIeJICHUIO TIeNIeH U3ydeHUsl IpeIMeTa SABISETCS BIIOJIHE ONPABIaHHbIM.

CornacHO NaHHOW TOYKE 3pCHHS TJIABHBIMHU IEISIMH W3Yy4CHHS TpenMeTra «XuMHsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (GOpMHpPOBAaHHE CHCTEMbl XHMHUYECKMX 3HAHUH KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOM JieXkAT KIFOUEBBIC MOHSTHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHHM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
[OHUMAaHHE CYIIHOCTH JOCTYHHBIX OO0OOIIEHUI MHPOBO33PEHUYECKOr0 Xapakrepa,
03HAKOMJICHHE C UCTOPHEH X Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEILIECTB U
XUMHUYECKHUX pPEaKIHid, HEOOXOIUMBIX JJIsl IPHOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEILECTB U XMMHUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MIPUPOJE, B MPAKTUUYECKOM U
MOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHWA U CIOCOOOB JIEATENBHOCTH, CBS3aHHBIX C HAONIOACHWEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIEPUMEHTa, COONIOJIEHHEM TMpaBUi 0Oe30macHoro
oOpallieHus ¢ BEeIeCTBAMM.

Hapsiny ¢ atuMm, conepkarenbHasi XapakTepUCTUKa Lele U 3a/1ay U3y4yeHus IpeaMeTa B
MporpaMMe MO XMMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IMPHOPUTETAMU
B CHCTeME cpeaHero odmiero ooOpaszoBaHus. CeromHss B TPENOJAaBaHUHM XUMHUU B OOJbIIEH
CTENEeHH OTHAaETCS NPEANOYTeHHE MPAKTUUYECKOW KOMIIOHEHTE COJEepKaHusi OO0ydeHus,
OpPUEHTUPOBAHHOM Ha TOATOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTeIbHOW OpraHu3allvi,
BJIQJICIONIETO HE HAOOpOM 3HAHWM, a (YHKIIMOHAIHHOM I'PAMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHUSIMH aKTHBHOTO TOJTYYCHHs 3HAHUN W MPUMEHEHHs UX B PEAIbHOMN >KU3HH IS PeIleHuUs
MPAaKTUYECKHX 3a/1a4.

B cBs3u ¢ oTUM mpH M3yYeHHH TMpeAMeTa «XHUMHUS» JIOMUHHUpYIOUIee 3HAueHHE
MPUOOPETAIOT TaKKE LENH U 33]]a9H, KaK:

amanrtanys  OOy4yaromuWxcss K  YCIOBHSM  JTUHAMHYHO  Pa3BHBAIOMIETOCS  MHUPA,
(dbopMUpOBaHHE UWHTEIVIEKTYyaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYOHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATHUIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre Yy OOy4YalOUIMXCA KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHITHI),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE JJISl PA3IMYHBIX BHJIOB JIESATEILHOCTH: PELICHU MpolieMm,
MOMCKa, aHajau3a W 00paboTku uHGOpPMAIMK, HEOOXOIUMBIX JUIsi TMPUOOPETEHUS OTBITa
NESTEIBHOCTH, KOTOpas 3aHMMAaeT BAXHOE MECTO B MO3HAHWW XHMUH, a TaKXkKe Ui OIEHKH C
MO3UIMK HKOJIOTUIECKOI 0€30IIaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOLIECCOB
Ha OPraHM3M YeJIOBEeKa U MPUPOIHYIO CPELy;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyyaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHbIE HH(GOPMALIMOHHbBIE
TEXHOJIOTUH ISl TIOMCKA M aHAIN3a Y4eOHON M HayYHO-TIOMYJISIpHON HH(OPMAITMH XUMHUYECKOTO
COJIep)KaHUS;



(dbopMHUpOBaHKE U Pa3BUTHE Y 00YYAIOLINXCS ACCOLMATUBHOTO M JIOTHYECKOT0 MBIIUICHUS,
HAO0JIFOIaTEeIPHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOJHMMEI, B
YaCTHOCTH, ITPH TUIAHUPOBAHHUH U MIPOBEICHIUH XUMUYECKOTO SKCIIEPHUMEHTA,

BOCIIUTaHHE Yy OOyYarommxcs YyOSKIEHHOCTHM B T'yMaHUCTUYECKOH HAIpPaBICHHOCTU
XAMHW, €€ BaXHOW pOMM B  PEHICHWH TIJIOOAJbHBIX  TMPOOJIEM  paIOHAIBLHOTO
MIPUPOJIOTIONB30BAHMS, TOIMOIHEHHUS SHEPIeTHYECKHX PECYpCOB W COXPAHEHHS IMPHPOTHOTO
paBHOBECHUS, OCO3HAHHMS HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K TPHPOJIE U CBOEMY
3II0POBBIO, a TAK)KE€ MPUOOPETEHHUS OIBITAa UCTIONB30BAHUS TTONYUYCHHBIX 3HAHUHN NIl TIPUHSTHS
IPaMOTHBIX PEIICHUI B CUTYAIIHUSX, CBA3aHHBIX C XHMUYCCKHMU SIBJICHUSMHU.

B yueOGHOM 1u1aHe cpemHero obOmero oOpa3oBaHus NMpeaMeT «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeAMeTHON o0sacT «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO1miee 4nciI0 4acoB, OTBEAEHHBIX Ul M3YYEHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
oOuiero obpasoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 wac B Henmemo), B 11
kiacce — 34 yaca (1 9ac B Hezelo).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHM4eCKOH XUMHUU

[IpenmeT opraHnueckor XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHHH
HOBBIX BEIIECTB U MaTEepHaIOB. Teopus CTpOeHUsI OpraHudecKux coequHennii A. M. bytieposa,
e€ ocHOBHbIe monoxkeHus. CTpyKTypHble (OPMYNBI OpPraHMYECKHUX BeliecTB. [omoinorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3HU.

[IpenacraBnenne o  kmaccupuUKAMd  OpraHWYecKWX  BemiecTB.  HomeHkmarypa
OpraHWYECKHX COEQUMHEHUN (cucTeMaThyecKas) W TPUBHAJIbHBIE HAa3BaHMUS BaKHEHIIMX
MpeACTaBUTENIEH KJIaCCOB OPraHMYECKUX BEIIECTB.

DKCNEPUMEHTAJIbHBIE METOJIbl U3YYCHUSI BEIIECTB M MX MPEBPAIICHUN: 03HAKOMJICHHE C
oOpa3liaMyd OpraHUYEeCKUX BELIECTB U MaTepHalaMu Ha WX OCHOBE, MOJCIMPOBAHHE MOJICKYI
OpTraHWYECKHX BEIIECTB, HAONIOACHUE ¢ OINHCAHWE JEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKHUX BEIECTB MPU HArpeBaHUM (TUIaBICHUE, OOYTJIMBAHKUE W TOPCHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKHH psif. MeTaH M 3TaH — mpocTeiiime
MPEICTABUTENHN alKaHOB: (U3MYECKHE W XHMHYECKHE CBONCTBa (peakiuu 3aMeIlIeHHUs Hu
TOPEHHUsI ), HAXOXKJIEHNE B MIPUPO/IE, TTOJYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH Psif. DTUICH U IMPOMWIEH — MPOCTEHIINe
MPEICTABUTENHN aJKEHOB: (DM3MUECKHEe U XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA,
rajoreHUPOBAHUS, THIPATAIIMH, OKUCIICHHS U TIOJTUMEPHU3AIIHIH ), TTOJTyYeHUE U IPUMEHECHHE.

Anxanuensl: OyragueH-1,3 u MeTunOyraaueH-1,3: CTpoeHHE, BaKHEUINE XMMHYECKUE
cBoMcTBa (peakuus noaumepusauun). [lonydenre CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMUYECKUU psia. ALETWIeH —
MPOCTEHUIINIA TIPEICTABUTENh ATKHHOB: COCTAaB, CTPOCHHE, (U3UUYECKHUE M XMMHUYECKHIE CBOMCTBA
(peakiuu ruApUpOBaHUs, TAIOTCHUPOBAHUS, TUPATALIMH, TOPEHHUS ), TOTYUCHHE U TIPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHEe U XUMHUYECKHE CBOWCTBA (peakIuu
rajoreHMpOBaHUSI U HUTPOBAHHUA), MOJYyUYEHHE U TpUMEHeHue. Tonyon: cocmas, cmpoemue,
Qusuyeckue u xumuiecKkue ceoUcCmea (peakyuu 2an02eHUpoBanusi U HUMpOBanus), noiydeHue u
npumeneHue. TOKCMYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKIY  YIVIEBOJAOPOJaMH,
MPUHAJICKALMMHU K Pa3IMYHbIM KJlaccaM.

[IpupoaHbie UCTOYHHUKHU YTIEBOAOPOAOB. [IpuponHbIii Ta3 U MOMYyTHBIE HEPTSIHBIE Ta3bl.
Hedrp u e€ mnpoucxoxnaenue. CnocoObl TmiepepaOOTKH HEPTH: TEPETOHKA, KPEKUHT
(TepMHUeCKU, KaTanmuTHYeCKuil), mupoiau3. [IponykTsl nepepaboTku HedTH, UX TPUMEHEHHE B
MIPOMBIIIICHHOCTH U B ObITY. KaMEHHBIH yroib U IPOIYKTHI €T0 TIepepadOTKH.

DKCIEpUMEHTAJIbHbIE METOAbl U3YUYEHHs BEIIECTB U UX MPEBpALICHUI: 03HAKOMJIEHUE C
oOpasiaMu TUIacTMacC, KayayKoB M pe3uHbI, KoJuteKiu «HedTb» u «YTroiib», MOACINPOBAHHE
MOJICKYJI YTJICBOJIOPOJIOB W TaJIOT€HONPOU3BOIHBIX, IMPOBEICHUE HNPAKTUYCCKON pPaOOTHI:
MOJIyYeHUE 3TUIICHA U U3YyYEHUE €ro CBOUCTB.

Pacuérnnic 3agaun.




Bbluncinenuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOJIWYeCTBa
HCXOJHOTO BEUIECTBA WJIM MNPOAYKTAa PEaKIUH MO U3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucnoponaconep:xamye oprannyeckue coeiMHeHUs1

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTpOeHHue, (U3NYECKHe HU
XMMHUYECKHE CBOWCTBA (peakiuu C aKTHUBHBIMH METaJJIaMH, T'aJIOT€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHne. BogopoiHble CBSA3M MEKIy MOJIEKyJaMu CIUPTOB. JlelicTBUE METaHOoJIa U 3TaHOJIa
Ha OpraHHU3M 4YeJIOBEKa.

MHoroatoMHble CHUPTHI. IJTWICHIJIMKOIb W TIHLEPHH: CTPOCHUE, (U3HUeCKue u
XMMHUYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO IIETOUYHBIMUA METaJNIaMHU, KaYECTBEHHAs! pEaKILIMs Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. llpumMeHeHue TriHMIepuHA U
STWJIECHIJIUKOJIS.

@®eHo: CTpOEHHE MOJEKyJbl, (U3MUecKHe M XHUMHUYecKue cBoicTBa. TOKCHYHOCTH
(denona. [Ilpumenenue Genona.

Anpnerunpl U Kemouwvl. DOpManbAErHi, aueTadbAeTH] CTpOeHue, (U3NYecKue u
XMMHUYECKHE CBOWCTBA (pPEakUUM OKHUCIIEHUS U BOCCTAHOBJIEHUS, KAaUECTBEHHBIC DPEAKIIUH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCYCHAasi KUCIIOTBHI:
cTpoeHue, Pu3nuecKue u XMMUIECKHIEe CBOMCTBA (CBOMCTBA, OOIIME JJIsI Kjlacca KUCIIOT, PeaKIus
TepupUKaMM), TOoNydyeHHe U npuMeHeHue. CreapuHOBas M OJICMHOBAs KHUCIOTHI Kak
MPEICTaBUTENM BBICIIUX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
WX MOIOIIEee JIeUCTBUE.

CrnoxHble 3QUpHl KaK NMPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornueckas posb KUPOB.

VYrneBoabl: cocTaB, kiaccuukalus yrieBoaoB (MOHO-, TU- U MoJiMcaxapusl). [ roko3a —
MPOCTEHUIINIA MOHOCAaxXapua: OCOOCHHOCTH CTPOCHHS MOJICKYNbI, (PU3NUYECKHE M XUMHUYECKHUE
cBoiicTBa (B3aumoneictBue c¢ ruapokcunom Mmeau(ll), oxucieHne amMMuadyHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIFOKO3bI), HAXOXJICHHE B TPUPOJIE,
npuMeHeHue, ouonorudeckas posb. Porocunre3. Gpykro3a Kak U30MEP TITIOKO3HI.

Kpaxman u nemionosa kak npupoansie noaumepsl. CTpoeHue Kpaxmaia U LEJUTIONI03bI.
dusznueckue U XMMUYECKHe CBOMCTBA KpaxMaia (TMIpOoJin3, KAUeCTBEHHAs PEaKILIUs C HOJIOM).

DKCHepUMEHTaIbHbIE METOJbl W3YYEHHsI BEIIECTB WU HX IMPEBpAIICHU: TNPOBEACHUE,
HaONIO/ICHWE M OINKCaHWE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHHWE CIHPTOB, KauyeCTBEHHBIC
peakiuu OJHOATOMHBIX CHHUPTOB (OKucieHHe dsTaHona okcuaom wmeau(ll)), mMHOroaTroMHBIX
CupTOB (B3auMojelcTBUe IuuepuHa ¢ ruapokcuaoM Meau(ll)), anprerunoB (okucieHnue
aMMHMa4dHBIM pacTBopoM okcuaa cepeodpa(l) m ruapoxcummom wmenu(ll), B3ammopericTBue
KpaxMana ¢ HOJOM), IpPOBEACHHUE INPAKTHUECKON paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnsbie 3amaun.

Bbrunciienusi mo ypaBHEHHIO XUMHYECKOW peaknuu (Macchl, 00bEMa, KOIMYecTBa
HCXOJHOTO BeUIeCTBa WJIM NPOAYKTAa pEaKIMU MO HU3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJITHOTO M3 UCXOJHBIX BELIECTB WU IPOAYKTOB PEAKIIVH).

AzoTcoaeprkaliie OpraHn4ecKue CoeMHEHNUS.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHudyeckue coeauHeHus. Dusnyeckue u
XMMHUYECKHE CBOICTBA AaMUHOKHUCIOT (Ha mpuMepe InMuuHA). buonormyeckoe 3HadeHue
aMuHOKHCIOT. [lenTupl.



benku kak mpuUpoaHBIE BBHICOKOMOJIEKYISIpHBIE coeAuHeHus. llepBuuHasi, BTOpuuHas U
TPETUYHAs] CTPYKTypa OenKkoB. XUMHUYECKHE CBOWMCTBA OCJIKOB: THUIAPOJW3, JCHATypalus,
Ka4eCTBECHHBIC PEaKITMU Ha OCIKH.

DKCTepUMEHTAIbHBIE METOJIbI U3YyUeHUs BEIIECTB M WX NPEBpalICHHIA: HAOIIOJIECHUE U
OTHMCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusi OCJIIKOB TpU HarpeBaHWUHU, I[BETHHIE
peakIuu OeJIKOB.

BricokoMosieKyJISIpHBIE COeIMHEHUS

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHU: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpU3aluU, CpeAHss MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCIMHEHUI — MOJIMMEpU3aIUs U TTOJTMKOHICHCAIIHS.

DKCNEPUMEHTAJIBHBIE METOJIbl U3YYE€HUSI BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIICHHUE C
o0Opa3iaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIIOKOH, MJIAaCTMACC, KAY4yKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzamust MexXnpeaMeTHBIX CBA3€H MpU M3y4eHUM opraHnueckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX E€CTECTBEHHO-HAYyYHBIX MOHSATHH, TaK W
TIOHSTUH, SBIISIOIIMXCA CUCTEMHBIMU TSI OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSATHS: SIBJICHUE, HAy4HbIH (DakT, rumoresa, 3aKOH,
TEOpus, aHajdu3, CHUHTE3, KIacCU(PUKALUs, TMEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPECHHE,
AKCTIEPUMEHT, MOJICTTUPOBAHHE.

®duzuka: MaTepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, MOJIEKYJia, YHEPTeTUYECKHUI YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, PU3NICCKUEC BEIITMUUHBI U CTUHUIIBI
UX U3MEPEHHUS.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHuzMe, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTUBHbBIE BeleCcTBA (OEJKHU, YIIIEBObL, JKUPBL, (PEPMEHTBHI).

['eorpadus: MuHEpasbl, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMTAeMbIe, TOTIUBO, PECYPCHI.

TexHomorus: MUIIEeBbIe MPOIYKThI, OCHOBBI PAallMOHAIIBHOTO MTUTAHUs, MOIOIINE CPEACTBA,
JIEKApCTBEHHBIC U KOCMETHYECKHUE TTPEnapaThl, MaTEPHaIbl U3 UCKYCCTBEHHBIX M CHHTETUYCCKUX
BOJIOKOH.

11 KJIACC
ObIIASA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHHU

XuMHUeCKuil 3reMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs 00O0JIOUKA.
DHepreTHYeckue YpOBHHU, MOJYPOBHH. ATOMHBIC OpOHUTaNu, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacnpeseseHus 3JIEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JE€MEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAs KOH(UTYpalus aTOMOB.

[Tepuonnueckuii 3akoH W Ilepmogmyeckass cuctema XuUMHYecKUx »diaeMmeHtoB /[I. .
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M Ilepmonnmyeckoil CHCTEMBI XUMHYECKHX
anementoB JI. 1. MenzeneeBa ¢ COBPEMEHHOIN TeOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
H3MEHEHMsI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CJIOKHBIX BEIIECTB
110 TpyINIam U nepuojaM. 3HaueHHe EPUOANYECKOr0 3aKOHA B Pa3BUTHH HAyKHU.

CrpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbl XMMHMYECKOH CBSA3M (KOBaJIGHTHas
HeNoJsipHast U TOJIApHasl, MOHHAs, MeTalinueckas). MexaHu3mbl 0Opa3oBaHMs KOBaJEHTHOU



XUMHUYECKON CBsI3U (OOMEHHBIM M JIOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b. BaneHTHOCTD.
DNeKTpooTpULaTeTbHOCTh. CTeneHb okucieHus. IoHbl: KAaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEILIECTB OT THIIA
KPHUCTAIUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHeIx cucremax. MicTuHHBIE W KOJUTOMAHBIE pacTBOpbl. MaccoBast 1071
BEILIECTBA B pacTBOPE.

Knaccupukauus Heopranmdyeckux coeauHeHuid. HomeHkinatypa HeOpraHu4ecKux
BEILECTB. ['eHeTnyeckass CBsI3b HEOPraHMYECKHUX BEIIECTB, NPUHANICKAUUX K Pa3IUUYHBIM
KJIaccam.

Xumuueckass peakmusa. Kiaccupukanuss XUMHUYECKUX pPEaKIWi B HEOPTraHUYECKOW |
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHUs] MACChI BEILECTB, 3aKOH COXPAaHEHUs U IPEBpalleHUs
SHEPTUU NPU XUMUYECKUX PEaKIIUX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT pa3inyHbIX (akTopoB. OOpaTUMbIE pEaKIUU.
Xumuueckoe paBHOBecHe. DAKTOpBI, BIMAIOIIME HAa COCTOSHUE XUMHUYECKOIO DPABHOBECHS.
[Tpunnun Jle [latense.

DnekTponautuyeckas auccouuanus. CunbHble U ciabble 3MeKTpoiauTsl. Cpelna BOJHBIX
pPacTBOPOB BELICCTB: KACIIAsl, HEUTpaJIbHAas, IIEI0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCHEpUMEHTAJIbHBIE METOABl M3YyYEHHUsS BEIIECTB U UX IPEBPALLEHUI: ITEMOHCTpaLuUs
tabnuiy «llepuoguueckas cuctema xumudeckux snaemeHtoB [[. U. MenpaeneeBa», u3ydeHue
MojeNiell KPUCTAIUIMYECKHX peIlEéTOK, HaONMIoJeHHe M ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3joKEHHE MEPOKCUAAa BOJOPOJAa B MPHUCYTCTBHHM KaTaau3aTopa,
OIPENIEIICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBbHOTO MHIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHUE MpaKTUUeCKOH paldoThl «BnusHue pa3nuyHbix (AKTOpOB Ha
CKOpPOCTb XUMHUYECKOU PEAKLIUN.

Pacuérnble 3a1aumn.

Pacuérel no ypaBHEHUSM XUMHUYECKHUX PEAKIIHI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
Pacy€THI C UCIIOIB30BAHUEM IOHATHS «MACcCOBast 10JIsI BELIECTBAY.

Heopranuyeckas xumus

Hemeramnsl. Ilonoxenue HeMeraioB B llepuogudeckod cHCTeME XUMHUYECKUX
anementoB JI. M. MenneneeBa M OCOOEHHOCTH CTpoeHHUS aTOMOB. Du3nueckue CBONCTBA
HEMETaJIOB. AJIOTPONHS HEMETaJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa U yriaepoaa).

XUMHUYECKUE CBOMCTBAa BAXKHEHMIIMX HEMETAJUIOB (rajloreHOB, cepbl, a3ora, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUN ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHECHU.

Meramnsl. 1lonoxxenne MeramioB B [leppuoanyeckoi cucteMe XUMUYECKUX 1EMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. OOrmue
¢usnveckne cBoiictBa MeTayuioB. CIUTaBbl METANIOB. DIIEKTPOXUMHUYECKHUN DPsIIl HANPSIKSHUH
METAJLJIOB.

XYUMHUECKUE CBOMCTBA BAXXKHEMIIMX METAJUIOB (HATpUM, Kaluil, KajablUi, MarHuu,
AITIOMHUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crioco6bl Moay4eHus MeTauioB. [IpuMeHneHne MeTanioB B ObITY U TEXHUKE.

OKCHepUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX [PEBPALLEHUI: H3ydeHHE
Koutekiuu «MeTajuibl M CIIaBbl», OOpa3lloB HEMETAJUIOB, PELIEHHE 3KCIEepUMEHTAIbHBIX



3aja4, HaONIOJeHHEe W  ONHCAHWE JEMOHCTPAIIMOHHBIX ©  JAOOPATOPHBIX  OMBITOB
(B3ammoieiicTBHE THUAPOKCHAA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT W IIEJIOYei, KaueCTBEHHBIC
peaklry Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun.

Pacuéter maccel BemiecTBa WM 00BEMA Ta30B MO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wid 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMU BEUIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKILIUU, €CITU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHA U KU3Hb

Ponp xuMuu B o0ecriedeHrH YKOJIOTHYECKOM, SHEPTeTUYECKON 1 MHUILEBON 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4yHBIX METOJax TMO3HAHUS BELIECTB M XHUMHUYECKHUX
pEeaKInid.

[IpencraBnenuss o0 OOMMX HAayYHBIX NPHUHIHWIAX [POMBIIJICHHOTO MONYYEHHUs
BaOKHEHIIMX BEILIECTB.

YenoBeK B MHUpE BELIECTB M MAaTEpPUAIOB: BAXXHEHIIHME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHasibl i 3JICKTPOHUKH,
HaHOMaTepHuasbl, OpraHUYECKUe U MUHEPATbHBIC YI0OPEHUSI.

XUMHSL U 3J0pOBbE YEJIOBEKA: MpaBHUJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
MpaBmiia 0€30MacCHOT0 UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanmu3zanus MeXMpeAMETHBIX CBs3€H MpH U3ydeHHH OOIIeH M HeOpraHWYEeCKOW XMUMHUU B
11 kyacce oCyIIecTBIsICTCS Yepe3 MCIOIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHSATHM,
TaK W MOHATHM, SBISIFOUIUXCS CUCTEMHBIMM JUJIsl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIM (akT, THIIOTe3a, 3aKOH, TEOpHs,
aHanM3,  CHUHTE3,  KilaccupuKauus,  MNEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJICTMPOBAHNE, U3MEPECHUE, SIBICHUE.

®usnka: Marepusi, SHEPTHsi, Macca, aToM, JIJICKTPOH, MPOTOH, HEUTPOH, MOH, W30TOTI,
PaANOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUl YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSTHUE BEIIEeCTBA, PU3NUCCKUE BEITMUMHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kierka, opraHusM, »KocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMHUHBI, 0OMEH BEIIECTB B OPraHU3Me.

['eorpadus: MuHepasbl, TOpHBIE MOPOIbI, MOJE3HBIE NCKOMAeMbIe, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKAS MPOMBIIUIEHHOCTb, MeTaJUTyprus, MIPOU3BOICTBO
CTPOUTETBHBIX MaTepua’os, CEJIbCKOXO035CTBEHHOE MPOU3BOCTBO, nuUIeBas
MPOMBIIIUICHHOCTh, (DapMalleBTHYECKass MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETUYECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpHUANIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMLBI 110 XMMHUM HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnmuBaeT TpPeOOBAaHHMS K pE3yJbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
porpaMM CpeaHero oOmiero o0pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hay4Hno-meTronnueckoif OCHOBOM miisi pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MIPOTrpamMM CpeIHEro 001ero 00pa3oBaHus SIBISIETCSI CHCTEMHO-IESTEIbHOCTHBIN TTOIXO/.

B cooTBeTcTBHM C CHCTEMHO-AESITENBHOCTHBIM IOAXOJAOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yabTaTOB OCBOGHMS IpeaMeTa «XHUMHUS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
BBIJICJICHBI CIICYIONINE COCTABIISIONINE:

OCO3HaHHE O0YYarOIMIMMUCS POCCUHCKON Tpa)XTaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEICIICHUIO;

HaJM4ue MOTHBALIUU K 00Yy4EHHIO;

LIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE KJIFOUEBBIX
LEHHOCTEH U HCTOPUYECKUX TPATUIHI 0a30BOM HAYKU XUMUH;

FOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEU J1€ATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIMMH IEJOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJW4Yue TMPABOCO3HAHMS HKOJIOTMYECKOM KyIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIE TIJIAHBIL.

JIMYHOCTHBIE PpE3yNabTaThl OCBOCHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B CIHHCTBE
yueOHOW ¥ BOCHUTATENBHOM JIEATEIHHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JITYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH W HJA€aJaMH POCCHICKOTO
rpaKAaHCKOro O00IIecTBa, MPUHATHIMH B O00IIECTBE HOpPMAaMHM M TpaBUJIAMU TOBEICHUS,
CHOCOOCTBYIOIIMMH TIPOLIECCAM CaMOIO3HAHUs, CAMOPA3BUTUS U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YJarOIIUXCS.

JIM4HOCTHBIE PEe3yabTaThl OCBOEHUS MpEAMETa «XHUMHUS» OTpaxaroT c(POopMUPOBAHHOCTH
OIbITa TO3HABATEJIBHOM W MPAKTUYECKON JAEATENbHOCTH OOy4arolluxcs [0 pealn3aluu
MPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCKOro BOCIUTAHUSA:

0CO3HAHMS O00YYaIOUIMMHCS CBOMX KOHCTHTYIIMOHHBIX IPaB M 005S3aHHOCTEH, YBAKCHHUS K
3aKOHY U MPaBOIOPSIIKY;

NPEJICTABIEHUS O COLMAIbHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U O3HABATENIbHBIX 33/1a4, BHITOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATD U IPUHUMATh MOTHUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
MIPY aHAJIN3€ PA3JIMYHBIX BUJIOB y4eOHOH J€SITeNbHOCTH;

2) IaTPHMOTHYECKOI0 BOCTIMTAHMSA !

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEYECTBEHHOMH
XUMHH;

YBOXEHHS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPHHM M IMPAKTHYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTHKEHUS HAayKH €CTh PEe3yNbTaT MJIUTENbHBIX HAOIIOICHHUIA,
KPOIIOTIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYy/Aa YUEHBIX U IPAKTUKOB,;



WHTEpeca M T[03HABaTEJIbHBIX MOTHBOB B TMOJYYEHHU U TOCIEAYIONIEM aHAJINU3E
MH(pOpPMaIIUU O NMEPETOBbIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTM OIIEHMBAaTh CHUTYallMM, CBS3aHHbIE C XHUMHUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEHICHMS, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IMOBEACHHE W TMOCTYNKH CBOMX TOBapHILIEH € MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHIM ITUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro oOpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3]I0POBbIO;

coOro/IeHHsT TpaBMJI 0€30MacCHOTO OOpaIIeHusi C BEUIECTBAMU B OBITY, MOBCEIHEBHOM
KHU3HU U B TPYJIOBON JEATEIBHOCTH;

MOHMMAHMUS [IEHHOCTH TMPaBWI WHAUBUAYAIBHOTO U KOJUICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOIIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUSTHS BPEIHBIX MPHUBBIYEK (YMOTPEOJCHUS aTKOTOJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEJOBATENILCKOM  JEATENBHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH TMPAKTUYECKUX 3a7ad COIMAIBHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY HM3YYCHHIO MPO(ECcCHil pa3inuyHOro pojaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYJI0BOM €SI TEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOPY WMHIUBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMS,
Oynyuieit mpodeccu M peaau3alnuu COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JTMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) IK0JIOTHYECKOr0 BOCTIUTAHMS:

9KOJIOTHYECKHU 11€JIECO00PA3HOT0 OTHOIIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MMOHUMAaHHUS TJI00aNTBbHOTO XapaKTepa SKOJIOTHUYECKUX MpoOsieM, BIHSHHS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MMPUPOIHOM U COLMATIbLHOM CPEbI;

OCO3HaHHS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTHKEHUN XUMHMHU JJI PELIEHUS] BOIIPOCOB
paMOHAIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JNEUCTBUM, NMPUHOCIUIMX BPEJ OKPYXKAIOIIEH NPUPOJHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAronpusATHBIE HKOJIOTMUECKHUE IMOCIEACTBHUS MPeIIpPUHUMAEMBbIX
JNEUCTBUM U NIPENOTBPALLATD UX;

HaJIM4Yusl PA3BUTOTO SKOJIOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KyJIbTYpbl, OIIbITa
NEeSTENbHOCTH  JKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHUS PYKOBOICTBOBATHCS HMH B
MO3HABATEIPHON, KOMMYHUKATUBHOMN M COLIMATBHON MPAKTHKE, CHIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 IO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOLLIECTBEHHOW MPAKTUKU;



MOHUMAaHUS CHeMUUKH XUMHHU KakK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
palMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU TIEJIOCTHOTO MPEICTABICHUs 00 OKPYKAIOIIEeM
MHUpE KaK O €IMHCTBE MHPUPOJbI M YEJIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
perieHny mpodiieM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XWMHUH JJIS COBPEMEHHOW NMBWJIM3AIMU: B €&
T'YMaHUCTHYECKON HAIPaBICHHOCTH M Ba)KHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHAIbHON
KYJIbTYpPBI, PEIICHUH TI00ANBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPTeTHYECKOW, THUIIEBONM M DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny YCIOBUN YCIEIIHOTO TPYy/la U SKOJIOTHYeCKd KOMGOPTHOM KU3HU KaXKAOTO 4JieHa
00I1IeCTBA;

€CTECTBEHHO-HaYyYHOM TPaMOTHOCTH: TOHMMAaHHS CYIIHOCTH METOJ0B IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIydaeMble 3HAHUS s
aHaJu3a U OOBSCHEHHUs SIBJICHWN OKPYXAIOIIEr0 MUpPAa M MPOUCXOMSIIIMX B HEM W3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIIUXCS JaHHBIX
C LEJIBIO TIOJIYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIBHO MCTIOIB30BaTh XUMHUECKUE 3HAHUS JIJIsl pEHIeHUs poOieM
B pEAJIbHBIX KU3HEHHBIX CUTYAIUAX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKOM AEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJYyYE€HHUIO HOBBIX 3HAHUW 1O XUMHUU B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOCHHOCTSM Tpyla B pasaudHbIx cdepax mnpodeccuoHambHON
JIESITCTLHOCTH.

METANIPEJAMETHBIE PE3YJIbTATBI

MertamnpeIMeTHbIE pPE3yNbTaThl OCBOEHHUS YUEOHOro IpenMeTa «XUMHs» Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble NI (POPMHPOBAHUS MHUPOBO33PEHHUSI OOYYAIOMIMXCS MEKAMCLUUIUIMHAPHBIC
(MeXnpeaMeTHbIE) O0IIEHAYYHBIE TTOHSATHS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAYYHOH KapTUHBI MHpa
U cnenu(UKy METO0B MO3HAHNUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9Heprus, sBJICHUE, MPOLECC, CUCTeMa, HAyYHbIH (akT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeZIOBaHUE, HAOJIOICHUE, N3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCallbHble ~ y4yeOHble  JAeHCTBMsS  (MO3HABaTeNbHblE,  KOMMYHHMKATHBHBIE,
peryiasTuBHble), obecrneuynBaomme (HopMUpoBaHHE (QYHKIMOHATBHOM TI'PaMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIIMH 00Y4aroIINXCsl;

CHOCOOHOCTh  OOY4YaIOUIMXCSl  MCIIOJIb30BaThb ~ OCBOEHHBIE  MEKAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHUBEpCAJIbHbIE y4yeOHbIE ACWCTBUS B IO3HABATEIBHOW U
COLMAJIbHOW MPAKTHUKE.

MertarnpeMeTHbIE pPe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMH y4eOHBIMU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYISTHBHBIMH JEHCTBUSMHU.

OgiajieHnne yHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbLHBIMH e CTBUSIMH:

1) 6a3oBble JIOrHYecKHUe JeiiCTBUS:

CaMOCTOATENIEHO (POPMYITHUPOBaTh M aKTYaJIM3UPOBaTh TPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

OTIpeNeNATh IeNIM JEATENbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUHM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl IEATEIILHOCTH C NOCTABICHHBIMU 1IEIISIMU;



HCIIOJIb30BaTh TIPU OCBOEHUM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TNPU3HAKK TIOHATHUH W YCTaHaBIMBAThb HUX B3aMMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOLIHME MOHATHUS 17151 O0OBSACHEHUS OTJENIbHBIX (DAKTOB U SBICHUA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH I KJIACCU(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHaBIMBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PpACCYKICHHs (MHIYKTUBHbIE, JAEIyKTHUBHbIC, 0 AaHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

IPUMEHATHh B Ipoliecce MO3HAHMA, UCIONb3yeMble B XUMHHU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, TIPEe0OPa30BhIBATH MOIENIbHBIE MPEACTABICHUS — XUMUYECKHH 3HAaK (CUMBOJI) 3JIEMEHTA,
XUMH4eckass (GopMysa, ypaBHEHME XUMHUYECKOM peakuuu — TpU pPElICHUH Yy4eOHBIX
MIO3HABATENIbHBIX M NPAKTHUYECKUX 3aJad, PUMEHITh Ha3BaHHBIE MOJENBHBIE IPECTaBICHUS
JUISI BBISIBJIEHUS XapaKTEPHbIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 0a3oBble HCCJAeA0BaATEIbCKUE AeCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O IIO3HAHUS BEIIECTB U XUMUYECKUX pEaKLUK;

dbopMynupoBaTh LEAM M 3aJadyd  HMCCIEJOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOATENIBHO C(OPMYIHUPOBAHHBIE BOMPOCH! B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMUPOBAHMS TUIIOTE3HI 110 IIPOBEPKE NMPABUIILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIaJIETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUIAHUPOBAHMS M MPOBEIACHUS YYEHHYECKHX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUSI HAOMIOJATh 32 XOJIOM IPOLECCA, CAMOCTOSTEIEHO
MIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyaupoBaTh OOOOLIEHUS M BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIIEJOBAHUS, COCTABIAThH OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUECKOM MCCIIEI0BAaTENbCKOM W TMPOEKTHOW J1€ATEIbHOCTH,
IPOSBJISATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOAOB pEIICHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IT03HAHUS.

3) pabora ¢ nnpopmaiueii:

OPHEHTUPOBATbCSA B pa3jIMUYHBIX HCTOYHUKAX HMHPOpMauuu (Hay4HO-TOMYJIspHas
JAUTEpaTypa XHMHYECKOTO COJEepXaHUs, CIpaBouYHbIE TocoOus, pecypcbl HHTepHera),
aHaIU3UpoBaTh MH(OPMALMIO PA3JIMYHBIX BUAOB U (OPM MpEICTaBICHUsS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(hopMynupoBaTh 3ampochl W MPUMEHSTh pa3jNYHble METOAbl IpPHU IOUCKE U OTOOpe
nHpopMaun, HeOOXOJUMOH JUTsl BBIMOJIHEHUs YUeOHbIX 3aJa4 ONpeIeIEHHOIO THUIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUA WH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POPMY HpeAcTaBiIeHUs HH(POPMALMU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOJIUIbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAy4yHBIH #A3BIK B KadecTBE CpeAcCTBa Mpu paboTe € XUMHYECKOU
uHpopManMel: MPUMEHATh MeXIpeaMeTHble ((u3ndyeckrue M MaTeMaTHUeCKue) 3HAKU H
CUMBOJIbI, HhOpMYIIbI, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BATh U IIPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISAIHOCTH.

OByagenne yHMBepCaJIbHBIMH KOMMYHHMKATHBHBIMH NeHCTBHAMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMO TEMBl B XOJI€ JUAIOTa W/WIN JIUCKYCCUH,
BBICKA3bIBaTh MJI€H, (OPMYJIUPOBATh CBOU MPEJUIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
MPEIIOKEHHOM 3a/1a4H;



BBICTYNATh C IpE3eHTAlMel pe3yabTaTOB MO3HABATEIBHOM AEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
9KCTIIEPUMEHTA, TPAKTUYECKOW pPabOTHl IO HCCICAOBAHHUIO CBOWCTB H3y4aeMBIX BEILECTB,
peanu3anuy y4eOHOro Mmpoekta U (OpMYIMpPOBATH BBIBOJBI 10 pPE3yJbTaTaM MPOBEIEHHBIX
HCCIeI0OBaHUI IMyTEM COTJIacOBaHUS MO3ULIUN B X0€ 00CYX/IeHUs U OOMEHa MHEHHUSIMH.

OgiajieHnne yHUBEPCAJIbHBIMH PEeryJsiTHBHBIMH 1eHCTBHSMU:

CaMOCTOSITENIFHO TUIAHHUPOBATh M OCYIIECTBIISITH CBOIO MO3HABATENBHYIO JIEATEIBHOCTS,
orpenenss €€ MeMu W 3aJa4d, KOHTPOJHMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeayaraeMplii aJropuT™M JIEHCTBHH TPH BBINOJIHEHHH YYEOHBIX M HCCIIEOBATEIbCKUX 33734,
BbIOMpaTh Hanbosee 3(pPeKTUBHBINA CIIOCOO X PELICHUS ¢ YUETOM MOJTYYESHUSI HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHYECKHUX PEAKIIUIX;

OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENIbHOCTM HAa OCHOBE CaMOAHAIW3a |
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUA Kypca «Opranndeckas XuMHUsh OTpakaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAy4YHOH KapTHHBI MHpA, POJIM XUMHUH B TO3HAHWM SBJICHUH HpPUPOABI, B (OPMHPOBAHUU
MBIIUIEHUSI U KYJABTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPaAaMOTHOCTH, HEOOXOAMMOW st
pelleHrs TPAKTHUYECKUX 3aJad M OSKOJIOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
370POBbIO U PUPOJHOM CPEAE;

BJIAJICHUE CHUCTEMOW XHUMHUYECKMX 3HAHUK, KOTOpAas BKIIOYAET: OCHOBOIIOJAraroIINe
MOHATHSI (XMMUYECKUN TIEMEHT, aTOM, JJEKTPOHHAsI 000JI04Ka aToMa, MOJIEKYJia, BaIEHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTh, XHUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasi), MOJb, MOJISIpHas Macca, MOJIAPHBIH OO0BEM, YIVIEpOAHBIA  CKEJeT,
(GyHKUIMOHANbHAS TPYINIA, paauKai, M30MEpHUs, HW30Mepbl, TOMOJOTHUYECKUN pAI, TOMOJOTH,
YIJIEBOJAOPObI, KUCIOPOJ M a30TCOACPIKAIINE COCTUHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BRICOKOMOJIEKYIISIPHBIE COSMHEHUS); TCOPUH M 3aKOHBI (TCOPUS CTPOSHUS OPTaHHMYECKUX
Bemects A. M. bBytinepoBa, 3aKOH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XUMHWHU; MHUPOBO33PEHUYECKHE 3HAHMS, JISKAIIUE B OCHOBE IMOHHWMAaHUS
NPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHUH, (DaKTOIOTHUECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH B 0€30MaCHOM HCIOJIb30BAaHUU BAYKHEUIITNX OPraHUYECKHUX BEIIECTB B OBITY
U MPAKTUYECKOM NEATEITbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBIABIISATH XapaKTEpPHbIC MPU3HAKKM MOHATUHN, YCTaHABINBATh
HUX B3aUMOCBA3b, HCIIOJIB30BaTh COOTBCTCTBYIOI_HI/IC IIOHATUA HpH OIIMCaHUU COCTaBa, CTpOGHI/IH nu
MIPEBpAILCHUI OPraHMYECKUX COETUHECHUI;

c(hOpMUPOBAHHOCTh YMEHHI HMCIOJIH30BaTh XUMHUYECKYIO CHUMBOJUKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN) (HOpMYI OpraHMUECKHX BEIECTB
U YPAaBHEHUN XMMHUYECKUX PEAKUUH, U3TOTABIMBATH MOJEIN MOJIEKYJ OPraHUYECKHUX BEIIECTB
JUUIA I/IJIJIIOCTpaLII/II/I UX XUMHUYCCKOI'O U HpOCTpaHCTBeHHOFO CTpOGHI/Iﬁ;

C(l)OpMPIpOBaHHOCTI) YMeHI/Iﬁ yCTaHaBJ'II/IBaTB HpI/IHaJIJ'Ie)KHOCTI) Hsyqume OpFaHI/I‘-IeCKI/IX
BEIIECTB MO HX COCTaBy U CTPOCHUIO K OMNPEACNEHHOMY KIACCY/TPYIIE COeAMHEHUN
(yrneBomoponibl, KHCJIOPOJ M  a30TCOAEpPKAIME COEIUHEHHUS, BBICOKOMOJEKYISIPHBIC



COeMHEHUs), JaBaTh UM Ha3BaHus 1o cuctemaTtuueckoir Homenknatype (IUPAC), a taxxke
MPUBOJUTh TPUBUAJIbHBIE Ha3BAaHUS OTACIBHBIX OPraHWYECKUX BEUIECTB (ITUJIEH, MPOIMUJIEH,
aleTUJICH, STWICHIVIUKOJb, TIULEpUH, (eHon, dopMaibaeruj, aueraibAerusl, MypaBbUHAs
KHCJIOTa, YKCYCHAs KUCIJIOTA, OJEMHOBAsl KUCJIOTA, CTEAPUHOBAsl KUCJIOTA, TII0K03a, (QPYyKTO3a,
Kpaxmall, [[eJIJIK0103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENENsATh BUIbl XUMUYECKOH CBS3M B OpPraHUYECKHX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHUSI TEOPUU CTPOEHUS OPraHU4eCKHX
BemiectB A. M. bytnepoBa /st 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaThb COCTaB, CTPOCHHE, (U3UUECKHEe U
XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENICH PA3NIMUHBIX KJIACCOB OPraHMYECKUX BELIECTB
(meTaH, »TaH, JTHWJIEH, MPOMWIEH, aleTwieH, Oyraauen-1,3, metwiOyraaueH-1,3, Oenzomn,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbIerul, MypaBbHHAsl U YKCYCHas
KHMCIIOTBI, TJIIOKO3a, Kpaxmal, LeJUIl0I03a, aMUHOYKCYCHAas KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HUMHU ypPaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUYECKHUX pPEaKIUi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEePU30BaThb HCTOYHUKH YIJIEBOJOPOJHOTO CHIPhS
(HeTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKH U TMPAKTUYECKOE NPUMEHEHHE
MIPOAYKTOB NepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHHUN MPOBOAMTH BBIYMCIECHUS [0 XHMUYECKUM YypaBHEHUSIM
(maccbl, 00BbEMa, KOJMYECTBA HCXOAHOrO BEIIECTBA WU NPOAYKTAa PEAKIMH IO W3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIIMH);

c(hOpMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCIOJB3YeMbIX B XHMHUU [PU HM3YYEHUU BEHIECTB M XUMUYECKUX SIBICHUU
(HabmroieHNe, W3MEpEHUe, HKCIEPUMEHT, MOICIUPOBAHMUE), MHCIOIb30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl TPUHSATHS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUila TMOJIb30BAHUS XMMUYECKON MOCYAOH U
1a00paTOpHBIM 00OPYIOBAHHEM, a TAKXKE MPaBUiia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUIl IJIAHUPOBATh M BBINOJHATE XUMHUYECKUN OSKCHEPUMEHT
(mpeBpalieHys OpraHUYEeCKUX BEIIECTB MPU HATPEBAaHUU, MOJyYECHHE ATHIICHA U U3yYEHHE €To
CBOWCTB, KayeCTBEHHBIC pPEAKIMM OPraHUYeCKUX BEIIECTB, JACHATypauus OEJKOB TpHU
HarpeBaHUH, [IBETHbIE pEaKIUU OEKOB) B COOTBETCTBUU C IMpaBWJIAMU TEXHMKHU 0€30MaCHOCTU
mpu oOpalleHuy ¢ BEIIeCTBaMU M J1a00OpaTOPHBIM O0OpYyIOBaHHEM, MPEICTABIATh PE3YIbTAThHI
XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alluCH ypPaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(hopMyIIHpOBaTh BBHIBOJIBI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(OPMAIIHUIO,
MI0JIy4aE€MYI0 U3 Pa3HbIX HCTOUHUKOB (CpelIcTBAa MaccOBOM MHpopMmanuu, UHTEpHET U 1pyrux);

c(OpPMUPOBAHHOCTh YMEHHM CcOONMIOJaTh MpaBHJIa 3KOJOTUYECKU IIeJIeCO00pa3HOTo
MOBEJICHUsI B OBITY M TPYJOBOH [EATENbHOCTH B IENSAX COXPAHEHUs] CBOETO 3/10pOBbS U
OKpYKarollled IPUPOJIHOM cpesbl, 0OCO3HABaTh OMACHOCTh BO3/JEMCTBUS HA >KHUBBIE OPraHU3MBbI
onpeeNi€HHBIX OpPraHMYeCKHX BEIIECTB, MOHMMas cmbica mokazatens [IJIK, mosicHaTh Ha
MpUMEpax CIOCOOBl YMEHBIIECHUS M MPEAOTBPAIICHUS UX BPEIHOTO BO3ACUCTBHS HAa OPraHU3M
YeJI0BEKa;



JUI OOYYaIOUIMXCSl ¢ OrPaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUUECKUX SIBJICHUIA;

UId  cHenbIX M caaboBUIANIMX OOyYaroIMXcs: YMEHHE HCIOJb30BaTh pelibeHO-
TOYEeUHYI0 cucteMy obo3nauenuii JI. bpaitns ans 3anucu xuMudeckux Gopmyi.

11 KUIACC

[IpenMerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYecKas XUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA: O XWMHUYECKOW COCTaBIAIONICH ECTECTBEHHO-
HAay4YHOW KapTUHBI MHpaA, POJIM XWMHUU B TO3HAHUU SIBICHHWNA NPUPOILI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIBTYPHl JUYHOCTHU, €€ (PYHKIIMOHAIHHOM TPaMOTHOCTH, HEOOXOIWMOM Jist
pelIieHus MPaKTUYEeCKHX 3a7a4 W DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
30pOBbIO U PUPOAHOM CPEAE;

BJIAJICHHE CHCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJIArarollne
MOHATHS (XMMHYECKUH 3JICMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYyJ1a, MOJIb, MOJISIPHBI O00BEM, BAJICHTHOCTh, OSJIEKTPOOTPUIIATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XHMHUYEcCKas CBs3b (KOBaJE€HTHas, WOHHAs, MeTaJuIMuecKas, BOJOPOIHas),
KpUCTAJUIMYECKass  pem€rka, TUMBl XWMHYECKUX  pEaKlMi, pacTBOp, DIIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAS] JUCCOLUMAIMSA, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIuh, XUMHUYECKOE paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
AJIEKTPOJUTHYECKON Jauccouuanuu, nepuoanuyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPaHEHUS MacChl BEIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS SHEPTUH MPU XUMHUYECKUX
peaKiusix), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IOHUMAHUA NPUYMHHOCTHU M CHUCTEMHOCTH XHMMHUYECKUX SBJICHHM,
(hakToNOrnuecKue CBeJICHUsI O CBOMCTBAX, COCTaBe, MOJYyYEHUH U OE€30MacHOM HCIOJIb30BaHUU
BaKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON EATEITHbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTepHbIE MPU3HAKH MOHSATUN, YCTAaHABIUBAThH
WX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIHWE MOHATHS NPU ONHUCAHMM HEOPTraHWYECKHX
BEILIECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHHUI MCMOJIB30BATh XUMHUYECKYIO CHUMBOJMKY JIJISi COCTaBIICHHS
(dbopMynl BelIeCTB M YpaBHEHUN XHWMHUYECKUX pEaKlIUd, CHUCTEMaTHYECKYl0 HOMEHKIATYpPY
(IUPAC) u TpuBMalbHBIC Ha3BaHHWs OTICJILHBIX HEOPraHWYECKUX BEINECTB (YrapHbId Tas,
YIJEKHUCIIBIA Ta3, aMMHUaK, rainéHas U3BECThb, HEraméHas W3BECTh, MHUThEBAas COAA, MUPUT U
Jpyrue);

c(hOpPMUPOBAHHOCTh YMEHUH ONPEAEIISATh BAICHTHOCTh M CTCIICHb OKUCIICHHSI XUMUYIECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABa, BUJ XUMHUYECKOM CBsI3U (KOBaJICHTHAs, HOHHAS,
MeTalTInyecKasi, BOJOPOAHAs) B COCIUHEHUSIX, TUI KPUCTAIUTUMYECKOW PEIIETKH KOHKPETHOTO
BEIleCTBAa (aTOMHAasi, MOJEKYJISIpHAasl, MOHHAs, METAJUIMYEeCKas), XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTH HEOPTAHUUYECKUX BEIECTB
10 UX COCTaBY K OMpPEACIEHHOMY KJIaCCY/TPYIIE COeTUHEHUN (MMPOCTHIC BEMIECTBA — METAJLIIBI 1
HEMETaJLTbl, OKCUJIbI, OCHOBAHMSI, KUCIIOTHI, aM(OTEPHBIE TUIPOKCUIIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT Mepuoaudeckoro 3akoHa JI. .
MenzgeneeBa U JEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;



c(OPMHPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh DJJEKTPOHHOE CTPOCHUE  aTOMOB
XUMHUYECKHX 3J1IeMeHTOB 1—4 nepuonos [leprnoauueckoii cucteMbl XMMHUYECKUX 31eMeHTOB /1. 1.
MeHzeneeBa, HCHOJB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAINY, «IHEPreTUUECKHUEC
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS] CBOMCTB XUMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM u rpynnam llepuoguyeckoil cUCTEMbI XUMHYECKHX 3yeMeHToB /. U.
Mennemneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pPA3JUYHBIX KJIACCOB, MOIATBEPXkAATh CYILIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKIYy HEOPraHWYeCKUMH BEIIECTBAMU C IIOMOIIbI YpPaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCHU(PHUIMPOBATH XHUMHUECKHE PEAKIUH IO Pa3IUYHBIM
npU3HaKaM (YUCIIy M COCTaBy pEarupyroliux BEIIEeCTB, TEIUIOBOMY 3¢ ¢eKTy peakuuu,
W3MEHEHHUIO CTENEHEN OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMM, yYaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABISATh YPaBHEHHS PEakUUi pa3NUYHBIX THIIOB, MOJHBIC
U COKpAIIEHHBIC YPaBHEHUS PEAKIMA MOHHOTO OOMEHA, YUUTBIBas YCIOBHSA, IPU KOTOPBIX 3TH
peaKkuu UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEPKAAIOININE KaueCTBECHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pAaClO3HaBaThb ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeACTBOM COCTaBICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklnu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO paBHOBECHS B 3aBUCHUMOCTU OT
BHemHero Bo3aencTBus (npunuui Jle [llatense);

c(OpMUPOBAHHOCTh, YMEHHUH XapaKTEepU30BaTb XHMHUYECKHE IIPOLIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIICHHOTO TOJTYYEHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
IpeacTaBIeHUl 00 OOIMX HAy4yHBIX MPUHLHUIAX M SKOJOTHYECKHX MPOoOJeMax XUMHUYECKOIO
MIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHHUSA C HCIOJIB30BAaHHUEM MOHSATHUS
«MaccoBasi JI0Jil BEILECTBA B PacTBOpe», OOBEMHBIX OTHOIICHMH Ta30B IMPU XUMHYECKUX
peaKIMax, Macchl BellecTBAa MM 00bEMa ra3oB M0 M3BECTHOMY KOJHMUYECTBY BEILECTBa, Macce
U 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOro A(dekra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHs MACCHI BEILIECTB, IPEBPAILECHHS U COXPAHEHUS SHEPTUU;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUiIa MOJIb30BAHUS XMMUYECKON MOCYAOH U
1ab0paTOpHBIM 00OPYIOBAHUEM, a TAK)KE MPaBHIIa OOPAIICHHsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITIOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(pa3nokeHre MepoKcHaa BOAOpOJa B NPUCYTCTBUM KaTalld3aTopa, OMNpPENEIIEHHE Cpeibl
PacTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIILHOTO MHINKATOpA, BIUSAHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOM peakluu, peaklUd HOHHOrO OOMEHAa, KaueCTBEHHbIE pPEaKIMMU Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHWUSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amady mo TeMaM «Metamney u «HemeTamibl») B COOTBETCTBMM C MpaBUIAMHU TEXHHUKHU
0€3011aCHOCTH MPH 0OpAIIEHUH C BEIIECTBAMH H JIAOOPATOPHBIM 000pYIOBaHUEM, MTPEICTABIISATH
pe3ynbTaThl XHMHUYECKOTO SKCIEpUMEHTa B (opme 3alucu ypaBHEHUH COOTBETCTBYIOUIMX
peaxiuii 1 GopMyJIMpPOBaThH BHIBOJBI HA OCHOBE ATUX PE3YyJIbTATOB,;



c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYyHMKanuu, VHTepHET U
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOMIOJaTh MpaBHIIa JKOJOTUYECKH IIETIECO00Pa3HOTO
IIOBCACHUSA B 6I>ITy u pr1f[0BOI>i ACATCIBHOCT B LECJIAX COXpPaHCHHA CBOCTO 3O0POBbI U
OKpY’Kaloliel MPUPOIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS Ha YKHBBIC OPraHHU3MbI
ONpe/IeNIEHHBIX BEIIeCTB, MOHUMas cMbica nokasarens [1JIK, mosicHsATh Ha mpumepax crocoObl
YMEHBUIECHUS U NPENOTBPALIEHUS X BPEIHOIO BO3ACHCTBUS HA OPraHNU3M YEJIOBEKA;

JUIE OOYYaIOUIMXCSl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37[0POBbSI: YMCHHE NPHUMEHSTH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOAAX MMO3HAHUA BCIICCTB U XUMHUYICCKUX HBHGHHﬁ;

JUISL CIIETIBIX W CJIA0OBUIANIMX OOYJaroONIUXCs: YMEHHE MCIIONIbh30BaTh pelibedHo-
TOUCYHYIO cucTeMy oOo3HadeHwii JI. bpaiins nis 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aenoB U TeM nu¢poBbIe
Ne n/m P Konrpoabusie | IlpakTnueckue (1udpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypcsbl
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHH
[Tpeamer opraHu4ecKoi XMMHH. TGOPHH LIOC "Mos IlIxora"
1.1 CTPOEHUS OPraHUYECKUX COETMHEHUN A. 3 0 0
https://myschool.edu.ru
M. Bytneposa
Hrtoro no pazneny 3
Paspnea 2. YrieBoxopoasl
OC HM H_I n
2.1 [IpenenpHbBIE YTIIEBOAOPOIbI — aTKAHBI 2 0 0 Ettps: / /m\c;:chogﬁgZu.ru
HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, HOC "Mos llxona"
2.2 6 0 1
aJIKaINeHbl, aJKHHbI https://myschool.edu.ru
HOC "Mos lIkona"
2.3 A 2 0 0
POMATHHECKHE JIIIEBOAOPOAH https://myschool.edu.ru
54 IIpupoiHbIE HCTOUHUKH YTIIEBOIOPOAOB U 3 1 0 HOC "Mos llkona"
' ux nepepadoTka https://myschool.edu.ru
Hroro mo pazneny 13
Pasnen 3. Kuciiopoacoaep:kanue opraHnyeckKue coenHeHust
HOC "Mos IIkomna"
3.1 C . @ 3 0 0
HHPTRL FECHOT https://myschool.edu.ru
3.2 Anpneruasl. KapOoHOBBIC KHCIIOTHI. 7 0 1 LHOC "Mos IlIkomna"



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

CnoxHbIe d(UPBI

https://myschool.edu.ru

HOC "Mos IlIkoma"

33 YTIeBOzEL 3 https://myschool.edu.ru
Hroro o pasneny 13
Pasnen 4. A3orconepxaiiue opranudeckue coeJuHeHus1

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3 HOC "Mos Illxoa™

https://myschool.edu.ru

Hroro mo pazneny 3
Paspnen S. BbicokoMOIeKY ISIpHBIE COCTUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ]f;[tg)(sj /'}?n/l\(/);lcﬁgzﬁgz'l;.ru
HWroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



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

11 KIIACC

KonuyecrBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB 1 TeM ungposbie
Ne i/mt P Konrpoabusie | IlpakTHyeckue (ucpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3aKoH 11OC "Mos ITkora"
1.1 u [leproauueckas cucteMa XMMHUYECKUX 3 0 0
https://myschool.edu.ru
sneMeHToB [l. 1. Menneneera
Crtpoenue BemniectBa. MHOro0oOpasue HOC "Mos IlIkona"
1.2 4 0 0
BEIICCTB https://myschool.edu.ru
HOC "Mos lkomna"
1.3 X 6 1 1
FMICCIHE pedidint https://myschool.edu.ru
Hroro no pazneny 13
Pa3nea 2. Heopranmueckasi xumust
HOC "Mos IlIkona"
2.1 M 6 0 1
CraLIE https://myschool.edu.ru
LHOC "Mos IlIxona"
2.2 H 9 1 1
EMETALIRE https://myschool.edu.ru
CBs13p HEOPraHMUYECKUX U OPraHUYECKUX HOC "Mos lxona"
2.3 2 0 0
BEII[CCTB https://myschool.edu.ru
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
OC HM H_I n
3.1 XUMUS U )KU3Hb 4 0 0 . o e

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/

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34







ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
w/n Tema ypoka Beero KonrTpoabnbie | IlpakTuuyeckue fllsyqennﬂ :61()1;1;033“”5}[”6:
padoTbI padoTbI pecypesI
1 IIpenmeT OpraHM4ecKoi XuMHH, e 1 0 0
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHHsT OpraHU4YECKUX
2 coenuHeHuit A. M. bytneposa, eé 1 0 0
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o kIaccupUKaUu
3 opranndeckux pemects. Homenkmnarypa 1 0 0
(cucreMaTuyeckasi) U TpUBHATIbLHBIC
Ha3BaHMS OPraHUYECKHUX BEIIECTB
4 AnKaHbI: COCTaBUI/I CTpOCHHUE, 1 0 0
TOMOJIOTHYECKUH Psif
5 Mertan u 3TaH — npocTeume 1 0 0
MPEICTAaBUTENH aJIKAaHOB
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOMCTBA 1 0 0
7 OTUJIEH U IPONUIEH — MPOCTEHIINe 1 0 0
NPEJCTaBUTENIN AIKEHOB
8 [Tpaktrueckas padota Ne 1. «Ilonyuenue 1 0 1
STHJICHA U U3y4YEHHE €r0 CBONCTBY
Anxaauensl. byraguen-1,3 u
9 meTunoyraauen-1,3. [lonyyenue 1 0 0

CUHTCTUYCCKOT'O KaydyKa U PC3UHBI




AJIKMHEL: cOCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN pAll. ALIETHIEH —
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 6eH3011 U TOIyo. TOKCHUYHOCTh
apeHoB

13 ['eHeTHueckas CBs3b YII€BOJOPO/IOB,
MPUHAJISKANTNX K Pa3IMYHbIM KJlaccaM
[TpupoiHbIe HCTOUYHUKH YTIEBOIOPOAOB:

14 IPUPOJIHBIN ra3 U NOMYTHHIE HEPTSIHBIE
ras3pl, He()Tb ¥ MPOJYKTHI €€ mepepadoTKu
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOAOB:

15 MIPUPOJIHBINA Ta3 U MOMYTHBIC HEDTIHBIC
ra3el, HeThb ¥ MPOIYKTHI €€ epepadoTKN

16 KonTponbhas pabota mo pazaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE OJTHOATOMHBIEC CITUPTHI:
METAHOJI ¥ 3TaHoJ1. BomopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STHIICHTIIUKOIb 1
TJIHLEPUH

19 DeHOoJI: CTPOCHHUE MOJIEKYIbI, PU3NYECKUE
U XUMUYECKUe CBOMCTBA, IPUMEHEHNE

20 Anpaeruasl: GopManbaeTua u
aueraabierua. AueToH

21 OnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE
KHUCJIOTHI: MypaBbHHAas U YKCyCHas

22 [TpakTuueckas paborta Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHUCTIOTBI»

CTCapI/IHOBaH " OJICMHOBAs1 KMCJIOTHBI, KaK

23 MPEJICTABUTEIH BBICIIUX KapOOHOBBIX
KHUCJIOT

24 Mpbl1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBIE
CrnosxxHbie 3(hUpBI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX
3¢pUpoB

26 JKupsr: rumponus, npuMeHeHHe,
Ourosoruveckas poJib KUpPOB
YrneBoabl: cocTaB, KiIacCUpUKaII.

27 Baxnelinme mpeacTaBuTeNN: TII0K034,
bpykTO3a, caxapo3a

)8 Kpaxmai u memiroino3a Kak mpupoIHbIe
MOJTUMEPBI
KonTponbHas pabota no pazaeny

29 «Kucnopoaconepxaiiue opraHuuecKue
COEIMHEHUS

30 AMUHBI: METHIAMHMH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(OTepHbBIE

31 OpTraHUYECKHUE COSTUHEHUS, X
OunoJiornueckoe 3HaueHue. [lenTuasl

32 benku kak npupoiHbIe
BBICOKOMOJICKYJISIPHBIC COSIMHCHHS

33 OCHOBHBIC TOHATHS XUMUU
BBICOKOMOJICKYJISIPHBIX COCAMHEHUHN

34 OCHOBHBIC METOIbI CHHTE3a




IInacTmaccel, KaydyKkd, BOJIOKHA

BBICOKOMOJICKYJIIAPHBIX COCHHHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34




11 KIIACC

KoimnuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3ydeHusi | 00pa3oBaTeJIbHbBIC
padoTbI padoThI
pecypcsbl

1 XUMHYECKHUI dJIEMEHT. ATOM. 1 0 0 HOC "Mos llkona"
DJIeKTpOHHAs KOH(DUTYpaIlis aTOMOB https://myschool.edu.ru
Ilepunonnueckuii 3akoH u Ilepuonnueckas

5 cHCTEMa XUMHYECKUX 31eMEeHTOB /J[. 1. 1 0 0 HOC "Mos IlIkona"
MeHeneeBa, X CBSI3b C COBPEMEHHOM https://myschool.edu.ru
TEOpHUEH CTPOCHUS AaTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMUYECKUX HJIEMEHTOB U UX COCTMHEHUI

3 II0 rpyNIam u rnepuojam. 3HaueHHue 1 0 0 HOC "Mos lIxona"
NEePUOAMIECKOTO 3aKOHA i CUCTEMBI https://myschool.edu.ru
XUMHUYECKUX djiemenToB JI.1.

MeneneeBa B pa3BUTUU HAYKU
Crtpoenue BeuiecTBa. XuMHUYECKasl CBS3b
R P ’ HOC "Mos IlIkona"
4 e€ BU/IbI; MEXaHU3MbI 00pa30BaHUs 1 0 0
3 https://myschool.edu.ru
KOBAJICHTHOM CBs3U. BogopoaHas cBs3b
BaneHTHOCTB. DJAEKTPOOTPUIIATEIBHOCTD.

5 Crenenb okucieHus. Bemniecta 1 0 0 HOC "Mos IlIkona"
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO https://myschool.edu.ru
CTpOCHHUS
Knaccudukamnus 1 HoMeHKIaTypa

5 HEOPraHUYECKUX COECTUHEHHUM. 1 0 0 HOC "Mos llkomna"

I'enetnueckas cBsI3b HCOPTaHNYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIIaCCOB

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

Knaccudukanus XuMudeckux peakuui B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.

HOC "Mos IlIkona"

7 3aK0H cOXpaHEHHUs MACChI BEIIECTB; 3aKOH
P https://myschool.edu.ru
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX
8 CxopocTts peakiuu. OOpaTuMbIe peaKIIuH. HOC "Mos IlIkona"
XUMHYECKOE PABHOBECHUE https://myschool.edu.ru
[IpakTuueckas padota Ne 1. «Brnustaue
9 P o P HOC "Mos IlIxomna"
a3JIMYHBIX ()aKTOPOB HA CKOPOCTH
P . P P https://myschool.edu.ru
XUMHUYCCKON PEaKITum»
[TonsaTHE 0 TUCTIEPCHBIX CUCTEMaX.
P HOC "Mos llkona"
10 HcTuHHbBIE ¥ KOJIJTOUIHBIE PACTBOPHI.
https://myschool.edu.ru
MaccoBast 10511 BEIIECTBa B PaCTBOPE
DNEKTPOIUTUYECKAS UCCOLIUAITHS.
[Tonsarue o BomopoaHoM mokaszarene (pH
PoA (PH) HOC "Mos IlIkona"
11 pactBopa. Peakinu noHHOTO OOMEHa.
https://myschool.edu.ru
I'mpponus opraHu4ecKux u
HEOPraHMYECKUX BEIIECTB
OKHCIIUTETEHO-BOCCTAHOBHUTEIILHBIE
12 I 6 HOC "Mos llxona"
eakmuu. [Torsarre 00 3aeKkTpoan3e
P Tpu https://myschool.edu.ru
pacIIaBOB U PaCTBOPOB COJIECH
13 KonTponbhas pabora no pazaeny HOC "Mos Ilkona"
«TeopeTnyecKkrie OCHOBBI XUMUH https://myschool.edu.ru
Mertasuibl, uX MOJIO0KEHUE B
[Teproanueckoit cucteMe XUMHUYECKUX
p HOC "Mos llkona"
14 snemenToB M. Y. Menpaeneesa u

0COOEHHOCTH cTpoeHUs aToMoB. Ob1Iue
(du3nvecKne CBOWCTBA METAIJIOB

https://myschool.edu.ru
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CrutaBbl METAIIOB. DJIEKTPOXUMHUYECKUI

HOC "Mos llkona"

15 .
PSLIT HATTPSDKSHU I METAJIOB https://myschool.edu.ru
XuUMHUYECKHE CBOMCTBA BAKHEHIITNX
. . . HOC "Mos IlIkomna"
16 METaJUIOB (HAaTpUH, Kaaui, KaabIui,
. . . https://myschool.edu.ru
MarHui, aJJlOMUHHANA) U UX COSTUHEHUIN
17 XWMHUYECKHE CBOMCTBA XpOMa, MEITU U MX HOC "Mos IlIxomna"
COCIMHCHUIN https://myschool.edu.ru
18 XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U HOC "Mos llkona"
WX COCTUHCHUMN https://myschool.edu.ru
[Tpaktrueckas padota Ne 2. "Pemenue
P P HOC "Mos llkona"
19 AKCTIEPUMEHTAIBHBIX 33124 110 TEME
M Y https://myschool.edu.ru
«MeTtamibh»
Hemeramibl, ux 1mojgoxeHue B
20 [Teproauyeckoil cucreMe XMMUYECKUX HOC "Mos llkona"
snementoB /. 1. Menzeneesa u https://myschool.edu.ru
0COOEHHOCTH CTPOCHHS aTOMOB
du3nyeckue CBOMCTBA HEMETAILIOB.
HOC "Mos IlIkona"
21 Annorponus HEMETaUIOB (Ha IPUMEpE
https://myschool.edu.ru
KHCJIOpoJia, cepbl, hocdopa u yriaeposa)
29 XVMHYECKHE CBOMCTBA raJlOr€HOB, CEPHI U OC "Mos llxona"
UX COCIMHCHUI https://myschool.edu.ru
23 XuMHYECKHEe CBOMCTBA a30Ta, (pocodpa u HOC "Mos IlIkona"
UX COCJIMHCHUI https://myschool.edu.ru
24 XuMHYecKue CBOMCTBA yriepoaa, HOC "Mos llxona"
KPEMHHUS U UX COCIMHEHHUN https://myschool.edu.ru
25 [IpuMeHeHre BaXKHEUIIIUX HEMETAJIOB U HOC "Mos IlIkona"
UX COCJIMHCHUI https://myschool.edu.ru
26 O06001eHre U cucTeMaTU3aIus 3HaHUH HOC "Mos IlIkona"
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o teMe «Hemeramiely. Berauciienus mo https://myschool.edu.ru
YPaBHEHUSM XUMHYCCKHUX PEAKIHHA 1
TEPMOXUMHUYECKUE PACUYETHI
IIpaktuueckas padora Ne 3. «Pemenne
P P HOC "Mos IlIxona"
27 AKCTIICPUMEHTAIBHBIX 33124 110 TEME 1
" HereTane™s https://myschool.edu.ru
28 KonTponbHas pabora no temam 1 OC "Mos Llxona"
«Metauisl» u «HemeTtamns» https://myschool.edu.ru
Heopranunueckue u opraHudeCcKue
P P HOC "Mos IlIkona"
29 KkucJIoTel. Heopranuueckue u 1
https://myschool.edu.ru
OpPraHHYECKHE OCHOBAHUS
AmpoTepHbIe HEOPTaHUYECKUE U
30 OpraHUYECKHUE COCTUHEHUS. 1 HOC "Mos llkomna"
['eHeTHYeCKas CBS3b HEOPTAHUYECKHX M https://myschool.edu.ru
OpPraHMYECKHX BEIIECTB
Pousbs xuMuu B o0ecieueHnu
31 JKOJIOTMYECKOM, SJHEPreTUUECKON U 1 HOC "Mos komna"
MHIIEBOI 6€30MaCHOCTH, Pa3BUTHH https://myschool.edu.ru
MEIUIIAHBI
IIpencraBieHus 00 OOLIMX HAYYHBIX 11OC "Most IIkosa"
32 MPUHIUIIAX IPOMBIILIEHHOIO HOIYUYEHUS 1
P . P i https://myschool.edu.ru
BaYKHEHIIINX BEIIECTB
HOC "Mos IlIxona"
33 YenoBek B MUpE BEILECTB U MAaTEPHAIIOB 1
https://myschool.edu.ru
OC "Mos IlIkona"
34 XUMUS ¥ 37I0pPOBbE YeIIOBEKA 1 1
https://myschool.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

* Xumusi, 10 knace/ I'abpuensia O.C., OctpoymoB WU.I'., CnankoB C.A., AKunoHepHOe
obmectBo «M3naTenpcTBO «IIpocBenienmey
» Xumus, 11 xnace/ IN'abpuensa O.C., OGIIECTBO ¢ OrpaHHUYEHHONH OTBETCTBEHHOCTHIO

«IPODAy; Axtnoneproe oobmectBo «M3narensctBo «IIpocsemnienne

METOJUYECKUE MATEPUAJIBI V1A YYUTEJIA

Metoaudeckoe mocodue mist yaurens. Xumus 10,11 kmaccer, ['a6puensa O.C.

U P®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
1HOC "Mos lIxona"

https://myschool.edu.ru






