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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoii denepamnuu, pean3yomux OCHOBHBIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00y4yeHHMsl, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIUXCS CPEICTBAMM Yy4eOHOro npeamera «XuMHUs»
st 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyabHbIe nonoxenuss @PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TallOM peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
IO3HAHUS 3aKOHOB IPUPObI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO U NPUPOIHON Cpeje.
Peanusyercs xummudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeAICTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
OIpesieNieHbl B IPOrpaMMe M0 XUMHM € Y4E€TOM CHeUM(PUKM HAyKd XHUMHUH, €€ 3HAYCHHs B
MO3HAHUM IPUPOJIbI U B MAaTEPUAIILHON KU3HU OOILECTBA, a TAKKe ¢ YUETOM OOIIUX LeNel U
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyro poJib B COBPEMEHHOU
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/Ibl U YeI0BEKa, KOTOpoe GOpMUPYETCS B XUMUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJENCTBYs ¢ IPYTUMH €CTECTBEHHBIMU HAYKaMHU, XUMUS CTajla HEOThbEMIIEMON
4acTbl0 MUPOBOHM KYJNbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTMIl HalpaBl€Ha Ha pelleHHe [JI0OANbHBIX MPoOJieM YCTOHYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTIOTHIECKON O€30MaCHOCTH U OXPaHbl
3JI0pOBBA.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi ypOBEHb U3YUEHUSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu  ipeaMeTa «XuMus» SBISAIOTCA 0a3oBble Kypcbl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUHN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUH U3 001el XUMUK) U OpraHuyecKoi XumMunu. POopMHUPOBaHUE TAHHOI CUCTEMBbI 3HAHUH MTPH
M3YYEHUHU TpeaMeTa obecredrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEI0 MHOT000pa3Hsl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.



Crtpykrypa comepxkanus KypcoB — «Opranudeckas xumus» U «OO0mIasi 1 HeoOpraHudecKas
XUMUS» cHOPMHUPOBAHA B MIpOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCsI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHEHHH, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYecKOW XHMHH IOJTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKON CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XUMHs» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYECKask XUMHU» OOYJAIOIIHUMCS MPEIOCTABIISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHYECKU M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTH TEOPHUU M MPAKTHUSCKUX MPHIOKECHUN XUMHUH, TIOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IIO3HABAEMOCTh MPUPOIHBIX SIBJICHUIN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
YHEPTEeTUUYECKUX PECYPCOB, CHIPBS, CO3/IAaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B nutane penienus 3aa4 BOCIUTAHUS, PA3BUTHS M COLIMATTM3AIUU 00YJAIOIIUXCS IPUHSATHIC
MporpaMMoOil 0 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS MpeaMmeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHUBEPCAIBHBIX Y4YEOHBIX NEHUCTBUN, MMEKOIIUX 0a30BOe
3HAQUYCHHWE JUTSI PA3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOjieM, IMOWCKa, aHaau3a |
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B mpakTtuke npenomaBaHus XUMUH Kak Ha YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, TaK U
Ha YPOBHE CPETHET0 0011Ier0 00pa30oBaHus, IPHU ONIPEICTICHUN COIePKATEIIBHOM XapaKTEPUCTHKU
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUWEM MEePBOCTENIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHYECKOW HAyKH Kak o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTHU YEJIOBEKA U KaK OJIHOIO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K ONPENCICHHIO IeJIeH H3y4eHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMU W3y4YeHHUs MpeaMera «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWUMHUYECKHMX 3HAHUW Kak BaKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEXKAT KJIIOUEBBIC MOHATHS,
(dbyHaaMeHTalbHBIE 3aKOHBI U TEOPHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
NOHUMaHME CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOro Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHME U PA3BUTUE NPEACTABICHUN O HAYYHBIX METOJAaX IO3HAHUS BEILECTB U
XUMHUYECKHX PEeaKIUi, HeOOXOAUMBIX Ul NPUOOPETEeHHUs YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHHUH, UMEIOIINUX MECTO B MPHUPO/JIE, B MPAKTHIECKON 1
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XHUMHYECKOTO OSKCIIEPUMEHTa, COONIIOJIEHHEM MpaBuia 0e30macHOro
oOpalleHus ¢ BeleCTBaMU.

Hapsany ¢ atuM, comepikarenbHas XapakTepUCTHKA eJIeH U 3a/1a4 U3Y4eHUs IpeaMeTa B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU NIPUOPUTETAMHU B
cucTeMme cpeaHero obmiero oopaszoBanus. CeroqHs B MPEnoIaBaHuy XUMHUH B OOJIBIICH CTETICHU
0THa€TCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00ydYeHUs], OpDUCHTUPOBAHHOM
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3alyy, BIAACIONIETO HE HAOOpOM
3HAaHUM, a (YHKIMOHAJIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMHU aKTHBHOI'O
MOJTyYCHHUS 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHYECKUX 3a/1ad.

B cBa3u c 3TMM mnpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanus 00yJarouxcs K yCJIOBUSAM TUHAMUYHO Pa3BUBAIOILEroCs MUpa, (pOPMHUPOBAHUE
MHTEJUIEKTYaJ IbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamMoOOpa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO I'PAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IIPUMECHEHUEM;

dopmupoBaHHe Yy OO0YyYalOIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPOOIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHWW XMMHH, a TAaKXKe JUIS OLIEHKHU C
MO3ULIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oydaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU NOTPEOHOCTSMH, UCIIONIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIKM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUYECKOTO
COJIepKAHUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCIIUTaHKE Y 00y4aromuxcst yOe:K IEHHOCTH B TYMaHUCTHUECKOW HAIIPABICHHOCTH XUMUH,
e€ BaXHOW pONMM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHHS,
MIOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K IIPHPOJIE U CBOEMY 3/I0OPOBBIO, & TAKIKE MPUOOPETEHHS
OTIBITA MCIIOJIb30BAHUS MOJYYSHHBIX 3HAHUN JUISl IPUHATHS IPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeT «XHUMHUsS» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPeIMETHOH o0nacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO1iee 4nCiIO 4acoB, OTBEAEHHBIX Ul M3YYEHUs XUMHM, Ha 0a30BOM YpOBHE CpPEIHEro
obmero odbpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).



COJAEPKAHUE OBYYEHUA
10 KJIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OocHOBHbIe TNOJOXKEeHUA. CTpyKTypHble (OpMyJBl OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKay OpraHn4eckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeMHEHUH (cucTeMaTu4ecKasi) U TpPUBHAJIbHbIE HA3BaHUS BAKHEHIIMX [TPEICTaBUTENEH KI1aCCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJAEHUE U ONUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTEINN ATKAHOB: (PU3MYECKHIE M XUMHUECKUE CBOWCTBA (pEaKIuy 3aMeTCHHsI K TOPEHHUS),
HaXO0XJICHNE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MpOCTeHIIne
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpATalluM, OKUCIICHUS U TIOJIMMEPU3ALINN ), TOTYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psa. ALETHIeH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3NYECKHE U XUMHUUYECKHE CBOMCTBa (peaxiiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIAY YIVIEBOJOPOJAMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoA0B. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTaluTHueckuil), mmponu3. [IpogykTel mepepaboTku HepTH, HX TNPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA WM MPOIYKTa PEAKLUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIN MIPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XUMHYECKHE CBOWCTBA (pEakUUu C aKTHUBHBIMU METaJlJIaMH, I'aJOT€HOBOJOPOAAMH, FOPEHUE),




IpUMeHEeHHEe. BogopoaHble CBSI3M MEXAy MOJIEKYIaMU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpPTraHU3M YEJIOBEKA.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIEI0YHBIMY METAJUIIAMHU, KAUECTBEHHAs! peakIys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHIJIAKOJIS.

@DeHouI: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anprerupl M Kemouwvl. DOpManbIeruj, aueTaubAeTHA: CTpOCHUE, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, O0IIME TS Kilacca KUCIIOT, PeaKLus
TepupUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ MIApONu3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'naponus xxupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

YTneBoapl: cOCTaB, KIIACCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U TToJucaxapuibsl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJICKYJbl, (U3UYECKHE U XUMUYECKHUE
cBoiicTBa (B3aumoseiictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B MpPUPOJE, NPUMEHEHHUE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHue kpaxmaina U LEJUII0JI03BL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakusi C HOJA0M).

OKCIIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOoroaromHbIX
CUpTOB (B3auMojelcTBHE MHLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicteue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnble 3agadu.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIEeCTBA WIIM MPOTYKTa PEaKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOIYKTOB PEAKIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHuueckue coequHeHus. Pu3nyeckue U XUMHUUECKHe
CBOWCTBA AaMHUHOKMCJIOT (Ha NpuMepe TIUIMHA). buojormueckoe 3HAYeHHWE AMHUHOKUCIOT.
ITenTuaer.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONN3, JeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKCcrepuMEeHTaIbHbIE METOJIbl U3YUEHHUs BEIIECTB M WX MPEeBpalleHUIl: HaOloeHue U
ONHKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HarpeBaHWHU, ILIBETHBIE
peakiuu OeIKOB.

BbicokomoieKyIsIpHBbIEC COCTUHEHHS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPHU3allUU, CPEIHAs MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEPU3aIIs U MOJIMKOHICHCAIINS.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHs BEIIECTB U UX MPEBpAILECHUIN: 03HAKOMIIEHUE C
o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIYKOB.



MexnpeameTHbIE CBSI3H.

Peanu3zanusi MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CHUHTE3, KIaCCU(PUKAIMS, TMEPUOJUNIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusmka: Marepus, YHEPTUs, Macca, aToM, AIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHB,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MUYECKHIE BEJIMYMHBI U €JMHULIBI MX
U3MEpPEHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelllecTBa (OCIIKH, YIIICBOIBI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOOTHsI: THUIIEBBIC MPOAYKThI, OCHOBBI PAI[HOHAIILHOTO MTMTAHUS, MOIOIIME CPEIICTRA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuMHUECKUH dleMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUUecKue YpOBHH, MOIYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OPOUTANSAM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHUYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTBIX U CIO0XKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeprUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHnsmbl oOpa3oBaHMsl KOBaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMcHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranudeckux coeiuHeHuil. HomeHknatypa HeopraH MuecKux BelIecTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAIIECKAIIUX K PA3IIMUHBIM KIIACCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakuid B HEOPraHUYeCcKOW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U ITPEBPALICHUS
SHEPTUHU NIPU XUMUYECKUX PEAKIUAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTb OT pasiuyHbIX (hakTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHOBecHe. (DAaKTOpBI, BIMAIOMIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTHdeckas aucconuanus. CuiabHble M cladbie dMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPaJIbHAsS, EJIOYHAs.

OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.



OKCHEpUMEHTAJIHBIE METO/Abl M3YyYEHHUS! BEIIECTB M UX IPEBPAILEHUMN: JIEMOHCTpaLus
tabmun «lleprognyeckas cuctema xumuueckux siaeMeHToB J[. WM. MenneneeBay, u3ydeHHE
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalll3aTropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILIECTB C INOMOUIbIO YHUBEPCAIBHOIO MHIMKATOPA, pEaKLuu
MOHHOTO OOMeEHa), MpoBe/leHWEe MPAaKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnsbie 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEILIECTBAY.

Heoprannyeckas xumus

Hewmeramnsl. [lonoxenne HemetaiioB B Ileproanyueckoii cucteme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOOCHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVWMUYECKHUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue merainos B [lepuoaudeckoi cucteMe XUMUYECKUX JIEMEHTOB [I.
H. MenneneeBa. OcOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Oobiue
¢uznueckue cpoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METaJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEUIIWX METAJUIOB (HATpHM, KaJIWi, KajablUd, MAarHui,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

O6mme cnocoObI moTyYeHusI MeTaJUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIeKIIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAIIOB, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HaOJIOIeHWe W ONHMCAHUE JEMOHCTPAILMOHHBIX M J1a0OpAaTOPHBIX OIBITOB (B3auMoJeicTBHE
TUIPOKCUIA ATIOMHHMSI C pacTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHbI
METaJlIoB).

Pacuérnrie 3amaun.

PacuéTsl Macchl BemecTBa Wi 00bEMa ra3oB o U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
W1 00bEMY OJTHOTO U3 YYACTBYIOIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KONMMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B 00ecriedeHnu SKOJIOTHYECKO, SJHepreTUYecKol 1 MuUIIeBoil 6e30MacHOCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 Hay4YHBIX METOaX MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBiaenus 06 OOIIMX HAYYHBIX TPUHIUIIAX TPOMBIIIIIIEHHOTO MOTY4YEeHUS BaXKHEUIIINX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpUAJIOB: BAKHEHIINE CTPOUTEIBbHBIE MaTEepHalIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KPAcKH, CTEKJI0, KepaMuKa, MaTepuanbl i 3JIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHus.

XuUMHS M 3]I0pOBbE 4YEJIOBEKa: MpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6e30MacHOr0 UCIIOJIb30BaHMsI ITPENapaToB OBITOBON XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€H MpH U3ydyeHUH OOIIel M HeOPraHUYeCKOM XUMHUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHSTHUMH, ABISIOLIMXCA CUCTEMHBIMU JJI OTJENbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.



OO01mure ecTecTBEeHHO-HAYUHBIC IOHSATHUS: HAYYHBIN (PaKT, THIIOTE3a, 3aKOH, TEOPHUS, aHATU3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHUE, SABJICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPTeTUUECKUI YpOBEHb, BEIIECTBO, TEI0, 00BbEM, arperatHoe
COCTOSIHME BEIIECTBA, (PU3MUECCKUE BETUYMHBI U SMHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJUTYPTHsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTcepHrajioB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, nuicBasa MMPOMBIIIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuaioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HAaHOTCXHOJOI'NH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMELBI 110 XUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEILHOCTHBIN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPpeIMeETa « X MMHSD» Ha YPOBHE CPEeTHET0 00Iero 00pa3oBaHus BbIIEICHBI
CJEYIOLINE COCTABISAIOIINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

I[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJIEHHI JTMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
U BOCIIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKHUMH, COLMOKYJIBTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAaHCKOro OOIIEeCTBa,
NPUHITHIMU B OOIIIECTBE HOPMAMH M TMPaBUJIAMH TOBEACHHS, CIIOCOOCTBYIOIIMMHU MpoIleccam
CaMOIIO3HaHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUSD» OTpaxkaroT c(HOpMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MTPAKTUUECKON e TEIbHOCTH 00yUYaIOUINXCs 10 pean3aluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUA:

0CO3HaHMsI 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMax W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPH CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U IM03HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIN3€ Pa3INYHbIX BUJIOB yUEOHOMU AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUU;

YBa)XEHHsI K IPOIIECCy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOIO IPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTIIKEHUS HAyKU €CTh Pe3yibTaT UIMTEIbHBIX HaOII0ICHHUIHA,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YYE€HBIX U IPAKTUKOB;

WHTEpecCa M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHHU U TOCIEAYIONIEM aHAJIU3€
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIINH, CBSI3aHHBIC C XUMHUECKUMHU SIBICHUSMH, U IPUHUMATH
OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHUE W IMOCTYNKU CBOUX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M Oe3o0macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIGKTMBHOIO 0€30MacHOro
MIOBEJICHUS B CUTyalUsIX, YTPOXKAOIINX 310POBbIO U )KU3HU JIIOJCH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTpEOJIEHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATENBCKOW JeSITEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JNESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUHM MPAKTUYECKUX 3a/1ad COLMAIbHON
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO NMPOQPEcCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaX€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYI0BOU NEATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUIYATbHON TpaeKTOpUU 00pa3oBaHus, Oyaylien
npodeccuu u peanusauun cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HTHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MpoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHUH IS PEIICHUSI BOIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPHUATHUS JEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEeW NPUPOAHOM Cpelne,
YMEHUSI MPOTHO3UPOBATH HEOJIATOMPUSITHBIC SKOJOTUYECKHUE TOCIEIACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YWs PA3BUTOrO HKOJOTHYECKOIO MBIIUICHHS, SKOJOTHYECKOW KYJbTYPhI, OIbITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMopoOu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €IMHCTBE IMPUPOABI U YEIIOBEKA, B IO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEU HU
pelIeHny nTpobiieM COXpaHEHUsl TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJs COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHWM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYpBI, PEHICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOl, NHUIIEBOH M DKOJOTWYEecKod Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecrevYeHny yCIOBUM yCIEUTHOTO TPYAa U SKOJIOTHYEeCKH KOMGOPTHOM KU3HU KaKOTO 4ieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHMMAaHHS CYIIHOCTH METOJ0B IO3HAaHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJMy4yaeMble 3HAHUS IS



aHau3a U OOBSCHEHMS SIBIICHUI OKPYXAIOIIEro MHpa M MPOUCXOMAIIMX B HEM HM3MEHEHU,
YMEHUS eaaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbBIX (DAKTOB M MMEIOIIMXCS JaHHBIX
C LEJIBIO ITOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLHsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TPy/la B Pa3JInYHbIX cepax NpodecCuoHaNbHOM AeITeNbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMsI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$[ MHPOBO33PCHUA O6yanOHIHXC$I MCKIAUCHUIITIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAOIINE [EJIOCTHOCTh HAYYHON KapTUHBI MUpa
n CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬁ, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLIECC, CUCTeMa, Hay4YHbIA (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsI, UCCIIEIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U APYTHUE);

YHHUBEpCaIbHbIE yueOHbIe NEHCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
peryiasTHUBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUITMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JACWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMmeTHble pe3ylbTaThl OTPaKAIOT OBIAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMHA I[GﬁCTBI/IfIMH.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (OPMYIHUPOBaTh M aKTyalM3HpPOBaTh MpPOOJIeMy, BCECTOPOHHE €€
paccMaTpuBarth;

OTIpeIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUU UX JOCTUKECHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIONIb30BaTh MPU OCBOCHUM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIJCNATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHAaBJIMBATb WX B3aUMOCBA3b, HUCITIOJIb30BATh
COOTBETCTBYIOIINE MOHITUS JIsI OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KHaCCHq)HKaIIHI/I BCHICCTB U XUMHUYCCKUX peaKquI;

YCTaHaBIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTD JIOTUICCKUEC PACCYKIACHUSA (I/IH)IYKTI/IBHI)IG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBISIBJISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKITFOYCHUS,

MPUMEHSATh B MPOIECCE MO3HAHMS, UCIIOIb3YEMbIE€ B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIEC)
MOJIeINIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUI 3HaK (CUMBOJT) DJIEMEHTA,
xuMu4deckass (GopMmyna, ypaBHEHHE XHMHUYECKON peakiuu — TpU pEIIeHUd Y4eOHBIX
IMMO3HAaBATCJIbHBIX U MPAKTUYCCKUX 3a/ad, IPUMCHATHE HA3BAHHBIC MOACIIbHBIC ITPCACTABICHUA JI
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMii;

dbopMyIUpOBaTh IENM W 3aJa4d  HWCCJICIOBAHMS, WCIOJb30BaTh IIOCTABICHHBIE W
CaMOCTOATEIIBHO C(bOpMy.TII/IpOBaHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUA WU OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MMPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;



BIQ/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHMSI M TPOBEACHMSI YUEHMUECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOJI0OJATh 32 XOJOM IIpOIecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATEIbCKON M IPOEKTHOM JesTEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  pa3IMUYHBIX HCTOYHUKAX HHPOpMaLuU (HAy4HO-TIOMYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHaAJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKH OLICHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

(bopMynMpoBaTh 3ampOChl M NPUMEHATh Pa3IMYHble METOAbl IpPU IOUCKE M OTOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIbHYIO (OpPMY IpeAcTaBiICHUs UH(OPMAIMH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpManuel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKhe) 3HaKu |
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OBJiajieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBI B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCHUTENBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIIEAOBAHMIO CBOWCTB H3YyYaeMbIX BEIECTB,
peann3anu y4yeOHOro mnpoekTa U (OpMyJIHpOBaTh BBIBOJBI IO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYIIECTBIATH CBOIO IMO3HABATENIBbHYIO ACSTEIBHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX pelIeHUs C YYETOM MOJy4YEHHUsI HOBBIX 3HaHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a M CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHBIC pE3yIbTaThI OCBOEHUS Kypca «OpraHudecKas XUMHUS OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XMMHUYECKON COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJICHUN IIpUpoALI, B @OpMHpOBaHI/II/I MBIIIJICHUA U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pemieHus
MPaKTUYECKUX 3a/lad M DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOJHOM Cpelie;



BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIMEe COCIUHEHUS, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHE 3HAHUS, JIe)Kalllue B OCHOBE I[OHHMMAaHUs
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30acCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MPaKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTepHbIC MPU3HAKU MMOHITUN, YCTaHABINBAThH
UX B3aMMOCBSI3b, UCIIOJB30BATh COOTBETCTBYIOLIME ITOHIATUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKPAIEHHOH) (POPMYIT OPTaHUYECKUX BEIIECTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBAaTh NPUHAAJIE)KHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJACpXAllUe  COCIMHEHMs, BBICOKOMOJIEKYISIpHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremarndeckoir Homenkiatype (IUPAC), a Taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAHMUsS OTICJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOIMUJIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLUEPHUH, (EeHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTH0J103a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BetiecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUITHYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, aIreTwieH, Oyraauen-1,3, merwnOyraauen-1,3, Oenzou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalbJeru1, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPaBHEHUSMU COOTBETCTBYIOUIMX XMMHUYECKHX DPEAKIHUH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE NpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XHMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHH BJIAZIETh CUCTEMON 3HAHUH 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUHM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofieHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIHsIX, CBA3aHHbBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;



c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MpaBUiia MOJIH30BAHUS XMMHUYECKON MOCYIOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIIIOJIHEHUIO JTA00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallieHus1 OpraHU4YECKUX BELECTB IIPU HAarpeBaHUU, NOJYyYEHUE ATUIEHA U U3YYEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMHI OPraHUYECKUX BEIIECTB, IeHATypalys OeIKOB IPU HarpeBaHuH,
[[BETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBHH C MPABMUIIAMHU TEXHUKU O€30MaCHOCTH MpH 00palieHun
C BeILIeCTBaMH U J1a0OpaTOpHBIM OOOPYJOBAaHHEM, IMPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEAKIUid U (OpMYIHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U APYrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro
MOBEICHUA B OBITY M TPYAOBOH J[EATEIHHOCTH B IEJAX COXPAHEHUS CBOETO 370POBBS U
OKpY’arollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX OPraHMYeCKUX BEUIeCTB, MoHMMas cMbicn mnokaszarens [1/IK, mosicHaTs Ha
puMepax crocoObl YMEHBLICHHUS U MPEJOTBPALICHUS] UX BPEJHOTO BO3/JECUCTBUS HAa OpPraHU3M
YeNIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CJICTIBIX U CIIA00BUISIINX 00yJarOIINXCsl: YMEHUE HCIIOIB30BaTh PEbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xxumudeckux GopMyiL.

11 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHHS Kypca «O01as 1 HeopraHuueckas XUMHUSD OTPaXKakoT:

c(hOopMUPOBAHHOCTD MPEICTABIICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpA, POJIU XHUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJad M HKOJOTMUECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHON Cpelie;

BJIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIeKyJa, MOJb, MOJSIpHBIH O0O0BEM, BaJIEHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJE€HTHas, HWOHHAs, MeETa/lInyecKas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JHCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaKIiy, XUMHUECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHS IIEKTPOIUTHUECKOM
auccouuanuu, nepuoandeckuii 3akoH Jl. M. MenneneeBa, 3aKOH COXpaHEHUsS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U NPEBPALEHUS HHEPTUU NPU XUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JieXKalllue B OCHOBE MOHHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTMUECKUE CBEIECHUS O CBOMCTBAX,
cocTaBe, MOJYyYeHUH M 0€30MacHOM HCHOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY M IPAKTHUYECKON JEATEIILHOCTH YEIOBEKa,;

c(OpMHUPOBAHHOCTh YMEHUH BBISBIISTH XapaKTepHbIe PU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHCAHUU HEOPraHMYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dbopMyn BelIECTB W ypaBHEHUN XHMHYECKUX pEaKluil, CHUCTEMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHbId Tas3,



YIJIEKUCIIBIA a3, aMMUaK, Tali€Has HW3BECTh, HEraméHas HM3BECTh, NMUTHEBAS COJA, MHUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEAEATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUJIbl, OKCH/JIbI, OCHOBAHHUSI, KUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHH  XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XMMMYECKHUX 3JIEMEHTOB U HX
COoeIMHEeHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux nnementos /. M.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh (OMUCHIBATH) OOILIME XUMUYECKIE CBONCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHME I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IndHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUNIOBOMY 3G (eKTy peaxium,
U3MEHEHUIO CTETIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IuYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkUUi MOHHOTO OOMEHa, YUWThIBasl YCJIOBHs, IIPU KOTOPBIX 3TH
peaKkuu UAyT A0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPTAHUUECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh XUMUUECKHE MPOLIECCHI, JIeKAIINE B OCHOBE
MPOMBIIIJIEHHOTO T[OJIY4€HHUS CEpPHOW KHUCIOTH, aMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
npecTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOoOJieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JI0Nisl BEILECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
pEaKIMIX, Macchl BELIeCTBA MM 00bEMA T'a30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE UIIH
00BEMY OJTHOTO M3 YHUAaCTBYIOLIUX B PEAKLMU BELIECTB, TEIIOBOro 3¢ (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUSI MaCcChl BELIECTB, [IPEBPALLEHUS U COXPAHEHUS] DHEPIUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MTpaBHUiia OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmokeHue TNeEpoOKcHIa BOAOpOAAa B MPHUCYTCTBHHM KaTalu3aTopa, ONpelIeseHHe Cpeiabl



pPacTBOPOB BEIIECTB C IMOMOIILI0 YHUBEPCAIILHOTO MHAMKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOrO OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIBHBIX
3agau nmo TtemMam «Metamnely u «Hemeraymuibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOIBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM KOMMYHUKaUK, IHTEpHET U APYTHUX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBWJIa JKOJIOTUYECKH II€JIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsl O0y4aroIUXCsd C OIPAHMYCHHBIMU BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUTSL CJICTIBIX U CIIA00BUISIINX 00yJarOIIUXCsl: YMEHHE HCIIOJIb30BATh PENbEPHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nyist 3anucu Xxumudeckux GopMyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThbI padoTshI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHSI OPraHMYECKUX COSAUHCHUH A. 3 https://resh.edu.ru/
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHBIE YIIEBOAOPOIBI — aJIKAHBI 2 https://resh.edu.ru/
29 HenpenenbHble yriieBoIOpOIbI: aJTKCHBI, 6 1 https://resh.edu.ru/
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24 [TpupoaHbIe HICTOYHUKHU YTIIEBOJIOPOIOB U 3 1 https://resh.edu.ru/
' UX mepepaboTka
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Pasznen 4. A30Tc011ep>l<aume OPrauHnvYeCKue COCAUHECHUA

4.1 ‘ AMUHBI. AMUHOKUCIOTHL. benku 3
Uroro mo pazneny 3
Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepruoudeckuii 3aK0H https://resh.edu.ru/
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
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1.3 XHUMHYECKUE PEAKIIHH 6 1 1 https://resh.edu.ru/
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INOYPOYHOE IINTAHUPOBAHHUE
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(]
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padoTshI padoThI pecypenr
1 [IpenMeT OpraHuYECKOM XUMHUH, €€ 1 https://resh.edu.ru/
BO3HUKHOBCHUE, Pa3BUTHE M 3HAUCHUE
Teopwust cTpoeHUs] OpraHMYSCKUX https://resh.edu.ru/
2 coequHenunit A. M. Byrneposa, eé 1
OCHOBHBIE MOJIOKEHHS
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(cuctemarnveckas) ¥ TPUBHAIbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHE, 1 https://resh.edu.ru/
TOMOJIOTHYCCKHH PSIJ|
5 MertaH ¥ 3TaH — npocTeime 1 https://resh.edu.ru/
NPEACTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 https://resh.edu.ru/
7 OTHIIEH U PONMIEH — MpOCTEUIINe 1 https://resh.edu.ru/
NPEACTaBUTENN aJIKEHOB
8 [TpakTruyeckas padora Ne 1. «ITomyuenue 1 1 https://resh.edu.ru/
ITHUJICHA U U3y4YEHUE €r0 CBOWCTBY
Ankanuensl. Byranuen-1,3 u https://resh.edu.ru/
9 MetunoyraaueH-1,3. [lomyyenue 1

CUHTETHYECKOTO KaydyKa 1 pe3UHbI
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AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUN PSII.

https://resh.edu.ru/

10 Lo
AuernieH — npocreinmia
HPEJICTaBUTEIb AJIKHHOB
1 Brruuciienus no ypaBHEHUIO XUMHYECKOM https://resh.edu.ru/
peakuuu
12 ApeHbl: 0eH3011 1 TOIyoJ. TOKCHYHOCTh https://resh.edu.ru/
apeHoB
13 ['eHeTHueCcKas CBsI3b YIIIEBOIOPOJIOB, https://resh.edu.ru/
NPUHAIJICKAIINX K Pa3INYHbIM KJaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: https://resh.edu.ru/
14 MPUPOIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Thb ¥ IPOJYKTHI € nepepaboTKu
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPO/IOB: https://resh.edu.ru/
15 MPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE
rasbl, HeTh ¥ MIPOAYKTHI €€ mepepaboTKH
16 KonrtponsHas pabota no pasaeny https://resh.edu.ru/
«YTIIeBOIOPOABI»
17 [TpenenbHbIE OHOATOMHBIE CITUPTHI: https://resh.edu.ru/
METaHOJ U 3TaHoJ. BogopoHas CBs3b
18 MHOT0aTOMHbBIE CITUPTHI: ATHICHIITUKOIIb https://resh.edu.ru/
U TIIHAIEPUH
@DeHOJI: CTPOCHUE MOJIEKYJIBI, https://resh.edu.ru/
19 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTRA,
PUMEHEHHE
20 Anpaerunsl: GopManbaeTU U https://resh.edu.ru/

areTainpaerng. Aueron
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OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

https://resh.edu.ru/

21 KHCJIOThI: MypaBbUHAS U YKCYCHasI
29 [Tpaktuyeckas padora Ne 2. «CBoiicTBa https://resh.edu.ru/
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi M OJIEHHOBAsE KUCIIOTHI, KaK https://resh.edu.ru/
23 MPEACTABUTEH BBICIIUX KaPOOHOBBIX
KHCJIOT
24 MBpbLia Kak coJiu BLICH.II/Ii( KapOOHOBBIX https://resh.edu.ru/
KHCJIOT, MX MOIOIIEe ACHCTBUE
CroxHblie 3(QUPbI KaK MPOU3BOIHBIC https://resh.edu.ru/
25 KapOOHOBBIX KUCIOT. [ MAPOIH3 CIIOKHBIX
3¢upoB
26 XKupsl: runponus, npuMeHeHue, https://resh.edu.ru/
OMoJI0rYecKas pojib )KUPOB
VYrneBojbl: cocTaB, KiaccuPHUKAIMS. https://resh.edu.ru/
27 Baxxuelinue npecTaBuTeNu: TIH0KO03a,
bpykTo3a, caxaposa
08 Kpaxmai u 1esuono3a Kak mpupoaHbie https://resh.edu.ru/
TOJMMEPHI
KontposbHast paboTa mo pasaeny https://resh.edu.ru/
29 «Kucnopoacoaepxaiiue opraHudecKue
COCTUHECHUS
30 AMUHBI: METUJIAMUH W aHUJIHH https://resh.edu.ru/
AMMHOKHCIIOTBI Kak aM(pOTEepHbIC https://resh.edu.ru/
31 OpPraHHYECKUE COCTUHEHUS, HX
ouoiornyeckoe 3HaueHue. [lenruasl
39 besku Kak mpupoaHbIe https://resh.edu.ru/

BBICOKOMOJICKYJIAPHBIC COCIUHCHUA
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33 OCHOBHBIC TOHSATHS XUMHUU 1 https://resh.edu.ru/
BBICOKOMOJIEKYIIIPHBIX COETUHEHUI
OCHOBHBIE METOJIbI CHHTE3a https://resh.edu.ru/
34 BBICOKOMOJICKYJISIPHBIX COCTUHCHH. 1
[Inactmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
(]
JIE-H Tema ypoka Beero Kourpoabnbie IIpakTHyeckue il:;:eﬂl/lﬂ :)l;l;l;l;z?;feﬂbﬂme
padoTbI padoThbI pecypeni
1 XHUMUYCCKUH 3JIEMEHT. ATOM. 1 https://resh.edu.ru/
DneKTpoHHas KOHGUTYpalusi aTOMOB
[Mepuoauueckuii 3axoH u [leproandeckas https://resh.edu.ru/
) CUCTeMa XUMHUYeCKuX deMeHToB /1. U. 1
MeHneneeBa, BX CBS3b C COBPEMECHHOMN
TEOpHUel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH M3MEHCHUS CBOCTB https://resh.edu.ru/
XUMHUYECKHX JJIEMEHTOB M UX COCAMHCHHIMA
3 10 TpyNIaM U nepuojam. 3HaueHue 1
MIEPHOMIECKOTO 3aKOHA ¥ CHCTEMBI
XUMHYECKHX d1eMeHTOoB /.M. MeHaeneeBa
B Pa3BUTUU HAYKU
CtpoeHue BeriecTBa. XUMHUECKas CBSI3b, https://resh.edu.ru/
4 e€ BUIIbI; MEXaHU3MBI 00pa30BaHUsI 1
KOBAJIEHTHOM CBsI3U. BogopoHas cBA3b
BaneHTHOCTh. DIEKTPOOTPHUIIATETBHOCTb. https://resh.edu.ru/
5 Crenenb okucneHus. Bemecra 1
MOJIEKYJISIPHOTO i HEMOJICKYJISIPHOTO
CTPOCHUS
[ToHsTHE O AUCTIEPCHBIX CUCTEMAX. https://resh.edu.ru/
6 HcTrHHBIE ¥ KOJUTOUMAHBIC PACTBOPHI. 1

MaccoBast 107151 BeIIeCTBa B pacTBOPE
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Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAUHCHUIH.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

https://resh.edu.ru/

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHUYECKON U OPraHu4eCKOM XUMUH.
3aKOH COXpaHEHMsI MAacChl BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLECHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

https://resh.edu.ru/

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

https://resh.edu.ru/

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
[MousiTre 0 BogopoaHOM mokaszarese (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponn3 oprannveckux u
HEOPTraHWYECKUX BEIECTB

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB U pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«TeopeTndyecknue OCHOBBI XUMHM

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

14

MerTanbl, UX MOJIOKECHUE B
[Teproaudeckoit cucTeMe XUMHUECKAX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOeHHs aToMOB. O01ue
dbusznyecKre CBOMCTBa METAILIOB

https://resh.edu.ru/
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15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUI METaIOB

https://resh.edu.ru/

16

17

18

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a U UX
COCIMHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramis»"

https://resh.edu.ru/

20

21

22

Hemeranmnsl, ux nonoxeHue B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB 1. . MenneneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/Ia, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TAJIOTEHOB, CEPBI U
UX COCOUHEHUU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

23

XuMHYeCKue CBOMCTBA a30Ta, hochopa u
AX COeINHEHHH

https://resh.edu.ru/

24

25

XUMHUYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS
1 UX COEeTMHEHUH

[IprMeHeHne Ba)KHENIINX HEMETAJUIOB U UX
COCIMHEHUI

https://resh.edu.ru/

https://resh.edu.ru/
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26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe «HemeTanabely. Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

https://resh.edu.ru/

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnbl"»

https://resh.edu.ru/

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamae» u «HemeTamisiy»

HeOpI‘aHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘-IeCKI/Ie u
OpPraHu4CCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. [ 'eHeTnueckas
CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX
BELIECTB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

https://resh.edu.ru/

32

[IpencraBnenus: 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO nonyquI/m
Ba)KHEHIIINX BEIECTB

https://resh.edu.ru/

33
34

Yenosek B MHPE BEHIECCTB U MaTCpPHUAIOB

XuMus U 30pPOBbLC UCIIOBCKA

https://resh.edu.ru/

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

https://resh.edu.ru/

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://workprogram.edsoo.ru/work-programs/6160640

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET https://workprogram.edsoo.ru/work-programs/6160640
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