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PABOYASA ITPOI'PAMMA

yueOHOro npeamera «Xumus. bazoBblii ypoBeHb»

st ooyqaromuxcs 10 — 11 xmaccos



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHuss B Poccuiickoit @Penepauuu Ha nepuox 1o 2025 roma» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUSA U Pa3BUTHUA OOy4arOIIUXCs CPEICTBAMU y4eOHOro mpeamera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIIETITYAJIbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTHEMJIEMOM YacThlo MX 00pazoBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (HOPMUPOBAHMUS MHPOBO33PEHUS M OOIIEH KyJIbTYphl
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o01rero 00pa3oBaHusl CpeCTBAMH Y4€OHOTrO MpeaMeTa «XUMHUs», COJAEPKaHHE U MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEUM(DPUKM HAyKU XHUMHUH, €&
3HAUEHUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0ILIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi0 pojb B COBPEMEHHOMH
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LETOCTHOIO MPEACTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha pellleHue I00aJbHBIX MPoOJeM YCTOWYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10-11 knaccsl, 6a30BbI ypOBEHb U3YUEHUSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHNU 00pa30BaHMs B Pa3IMYHBIX 00JIACTX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUM MO0 HEOPraHUYECKON XUMHH (C BKIIOYEHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PACCMOTPEHHUS] BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTypa comepkanus KypcoB — «Opranndeckas xuMus» 1 «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYEeCKOM XHMMHHM BELIECTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKKe Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEHIECTBAX M XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0XKe TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 10
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomoniHseTcss B Kypcax 10 wum 11 kiaccoB naieMEHTaMu  COJEpXKaHUSA, HWMEIOIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEA0BATENbCKUX 3ajad. B menom coaepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAHUYECKOTO U OPTaHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH HKOJIOTHYECKUX MPOOJeM, a Takxke MmpodiieM cOepeskeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B muiane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS W COIMAIU3ALUUA  OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJABI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOJieM, MOUCKa, aHAJIU3a U
o0paboTku uHPOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LeJed HM3y4YeHHs MpeaMeTa HalpaBiICHUEM IE€PBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUYEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6a3oBoM ypoBHe (10 —11 kJ1.) sBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JiekKaT KIJIIOUEBbIE MOHATHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHMH U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTEpUCTUKA LIE€JIEH U 3a7a4 U3y4eHUs MperMeTa B
porpaMMme 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUEHTHPOBAHHOM Ha TOATOTOBKY BBIYCKHHKAa OOII€00pa30BaTeNbHOW  OpraHU3alluu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpU HM3yYEHHHM TpeaMeTra «XUMHUS» JIOMUHHUPYIOIIEE 3HAaYeHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX pEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOUCKA, aHaiu3a M o00paboTKu WH(OpMAINMK, HEOOXOMUMBIX Il TMPUOOPETEHUS] OIBITA
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHallu3a y4eOHOW U Hay4YHO-TIOMYyIsIpHON WH(DOpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTHM B TyMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpemgHero oOmero oopa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 vaca (1 ywac B Hegemo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUHU

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuajoB. Teopus cTpoeHus: oprannueckux coequHenuii A. M. bytieposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJJMHAPHBIE U KPAaTHBIC CBSI3U.

[lpencraBienne o  kimaccudukaumum — opraHuueckux — BemiectB.  Homenknarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTrudeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepuajaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. MeraH M 3TaH — NpocTeHlmne
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKMEe M XHMHYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IlooyyeHne cuHTETHYECKOrO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuiaeH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuy ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALMU, TOPEHNUS ), TOJIyYeHUE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUPOsanus U HUmMpOGaHus), noiyueHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoA0B. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CnocoObl mnepepabOTKH HEPTU: NEPEroHKa, KPEKUHT
(TepMHUYECKH, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(hTH, UX PUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Koyuiekun «HedTe» n «Yroap», MoiearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHblE OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHOJ: CTpOeHue, (U3NYEeCKHe U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOJaMHU, TOPEHHE),




npuMeHeHne. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIIUPTOB. JleficTBHE METaHOIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHoOroaToMHbI€ CHHUPTHI. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3HYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHTJIUKOJIS.

@eHOoII: CTPOCHHE MOJEKYJbl, (U3UYECKHE M XUMHUECKHE CBOMCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieibHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAsl U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
stepudukanmuu), mnoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuips). [ moko3a —
MPOCTEHIINKA MOHOCAXapua: OCOOGHHOCTH CTPOCHHUS MOJIEKYJbl, (PU3HUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKECHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuMeHeHue, ornosorunueckas poib. Dorocunres. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmamia U LEeUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

DKCTHepUMEHTAIbHBIE METObl W3Y4YeHHs] BEIIECTB M HMX MPEBpalllEeHUui: MpOBEICHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
CHOUpTOB (B3auMojelcTBHE MHLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHUYECKHE CBOWCTBA AMHHOKHUCIOT (Ha TpuMepe HIMHA). buomornueckoe 3HaueHHE
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCITKH.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTETECHb IOJIMMEPU3AlNH, CpenHss MOoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHCAITHS.



DKcrepUMEeHTaIbHbIE METO/Ibl M3y4YCHHUs BEIIECTB M UX MPEBPAILCHHI: 03HAKOMIIEHUE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKaluusa, T[EePUOJUYHOCTh, HAOMIO/IEHNEe, HW3MEpEeHHe,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusme, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHonOrys: MUIIEBbIE MPOTYKTHI, OCHOBBI PAI[MOHATILHOTO MUTAHMSI, MOIOIIIME CPEACTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC opOuTany, S-, P-, d- amemMenTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucremMa XuUMUYECKHX 3ieMeHToB [J[. WM.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
0 TPpyNIaM U NeprojaM. 3HaueHrue NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAJUIMYECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIIUX K Pa3IndHbIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CxkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3IMyHBIX (pakTopoB. OOpaTHUMblEe pEaKIHH.
XuMnueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.



DnekrponuTnueckas auccoruanus. CuibHble u ciaadble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIECTB: KUCIAs, HEUTpaJIbHAs, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALMS
tabnun «llepuoguyeckas cucrtema xumuueckux siaemeHToB [l U. MenpaeneeBa», uzyueHue
MoJielel KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
OIpENIETIEHUE CPEellbl PACTBOPOB BEILECTB C MOMOILBI) YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMIOJIB30BAHUEM TTOHSATHUS «MACCOBast J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeranmnbl. Ilonmoxkenue HemeramioB B Ilepuonunueckoi cUCTEME XUMHUYECKHUX
sanementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Dus3nueckue CBOHCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMeEpe KUCIopoaa, cepsl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUN.

Mertamisl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XuMUYECKUX 3JIEMEHTOB J1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
buznueckue cBoiictBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HaMpsHKECHUH
METaJlIOB.

XWUMHYECKHE CBOWCTBA BAXKHEHUINIMX METAIOB (HATPWH, KaJWid, KajabIlMid, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIepUMEHTAIbHBIE METOJbl H3y4YeHHUs BEHIECTB U MX TNPEBPALICHUM: H3yYEHUE
KOJUIeKIIMU «MeTalibl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTATBHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peakuuy Ha KaTHOHbI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [IoHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMy4YeHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MATEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl Ui DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuMHST U 3]I0POBBhE YEJIOBEKA: IMpaBHJIa HMCIOJBb30BAaHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO UCIIOIH30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanu3zanius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce oCyIIecTBIsCTCS Yepe3 MCIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,



TaK M MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIs1 OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaIW3,  CHHTE3,  KiIacCU(pUKalus,  [EePUOJUYHOCTh,  HAOIIOJEHUE,  AKCIIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIEeCTBa, (PU3NYECKUE BEIUYUHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MIPOMBIIIJICHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepuaios, CEJIbCKOXO035IHCTBEHHOE MPOU3BOJICTBO, nUIeBas
MPOMBIIIIEHHOCTh, (papMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM CpeaHero oOmero odpazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEILHOCTHBIN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIbHOCTHBIM MOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

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

HAJIMYUE MOTUBALIUU K 00YyUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMUMH IEJIOCTHOM CHCTEME XUMHUYECKOTO
o0pa3zoBaHus;

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

JlugHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENbHON JAEATETbHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€alaMH  POCCHICKOTO
IpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUSA,
CIOCOOCTBYIOLIIMMH IIPOLIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPAaB U 00S3aHHOCTEH, YBAXKECHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATETLHOCTH MPHU CO3JaHUU YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U aprYMEHTHI IPYTUX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS:

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4HOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHDXKCHHUS HAYKU €CTh pPe3yJbTaT JJIMTEIbHBIX HAOII0JICHUM,
KPOMNOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHajau3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, ITUUECKOTO MOBEICHMUS;



CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBS3aHHBIE C XWUMHUYCCKUMHU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTU OIICHMBAaTh CBOE IOBEJCHHE W MOCTYNKH CBOMX TOBAapHUIIEH € NO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coONIOACHMS TPaBUJI 0E30MAacCHOTO OOpAaIleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCIICJICTBUN M HEMPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJIICHUS aTKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE B pEIICHWH MPAKTUYECKUX 3a/Jad COLHUAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)XEHUS K TPYY, JIOASIM TPyla U pe3ybTaTaM TPYAOBOH JAEITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPaeKTOPHH OOpa30BaHMSI,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHHUS:

HKOJIOTUYECKU 1EJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIH30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpHUsATHBIE SKOJIOTHMYECKUE MOCIEACTBUS MPEIITPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN U COLIMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUA CIEeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU [IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKa, B TMO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JUISI COBPEMEHHON NMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yYMEHHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M HMEIOIIMXCS TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS Ul pelleHus polieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

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

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX cdepax npodeccunoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUe);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHblE YyueOHbIE AEUCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OsJjiajieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeHCTBUSIMH:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTNpENEeNATh IENN JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIBHOCTU C IIOCTABJICHHBIMH LIEIISIMU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'0O MBINIJICHUSA — BBIACIATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIBH30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTCPUH LIS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBbIX SIBIEHUSX, (GOPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATHE B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIHH — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/1ay, MPUMEHSITh HAa3BaHHBIC MOJICIBbHBIC MPEICTABICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKIICHU;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUSA, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJEIaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3aJ1a4, MPUMEHEHUIO PA3IMYHBIX METOJIOB [TO3HAHMUSL.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX wuHopManuu (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3UYHBIX BUIAOB W (HOPM TIPEICTABIICHHS, KPUTHYSCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3aMpOChl U MPUMEHATh PA3JIUYHBIE METOABl TMPU IOUCKE M OTOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

npuoOpeTaTh OMBIT UCIMOJIb30BAaHUS WH(DPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATH ONTUMAIBHYIO (DOpPMY MPEICTaBICHHUS HHPOPMAITUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAy4yHbIH $A3BIK B KayeCTBE CpeACTBAa Mpu paboTe € XUMHUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OBjaseHue YHHBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAae€MOW TEMBI B XO/I€ JUAJIOTa W/WUIH JTUCKYCCHH,
BBICKA3bIBaTh HJieU, (HOPMYIHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEITHHO BBIMOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYIHUPOBATh BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0J1€ 00CYKICHHSI 1 OOMEHa MHEHUSIMH.

OByaieHUe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMHU JAeHCTBHAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ 1eNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
MpeiaraeMblil alrOPUTM JCHCTBUN TPU BBHITIOJHEHUN yUE€OHBIX M MCCIIEIOBATENbCKUX 3ajad,
BbIOUMpaTh Hanbomee F(h(HEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOTyYeHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaAKITUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBbHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)KaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMUU B TMO3HAHWUU SIBJICHUH TPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW s
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BaJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAsE Macca, MOJIIPHBIH OO0BEM, YIJIEpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJIEPKAIIME COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOSHUSI OPraHMYEeCKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOMy4YeHUHU U 0€30MaCHOM MCIOJIB30BaHUHU BAKHEUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JESITETHHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MMOHATHS MTPU ONMCAHUH COCTAaBa, CTPOCHUS H
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO0 CHMBOJHKY JUJISI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh MPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKHX
BEIIECTB 1O HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YrineBoopodbl, KHCIOPOJI W a30TCOJEpPKAIIUE  COCIAWHEHHs, BBICOKOMOJICKYISIPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
NPUBOJINTh TPHUBHAJbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOIMJICH,
alleTUIeH, STWIEHIJMKONb, TIMLEpHUH, (eHon, ¢dopManbAeru, aueTaabAerusl, MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIIOKO03a, (PPYKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHUYECKOH CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJUHAPHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTpPOEHHE, (QU3UUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENEH PA3IMIHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyraaueH-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUIEPUH, (PEHOI, aleTalbJeTH1, MypaBbUHAs U YKCyCHas
KUCJIOTBI, TJIOKO3a, KpaxMmal, LeJUT0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETHYECKYIO CBSI3b MEKAY HHUMH yPaBHEHHUSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HWCTOYHHKH YTIIEBOJOPOJIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCICHHUS 110 XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BENIECTBA WJIM TPOAYKTa PEAKIMHA 1O W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MIPOAYKTOB PEAKIIUN);



c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHUSI, MCHOJIB3yEMbIX B XHMHHM MPHU H3YYECHUH BEHIECTB W XUMHUYECKUX SIBJIICHUU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOATh MpaBUjia MOJB30BAHUS XUMUYECKOW MOCYn0l U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPU HAarpeBaHUU, MOJyYEHUE HTHIICHA U U3YYCHHE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHuM, IIBETHbIC PEAKIMU OEJIKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPATOPHBIM 0OOPYIOBAaHHEM, MPEACTABIATh PE3YIbTAThI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3alucd YpaBHEHUH COOTBETCTBYIOIIUX pEAKIUl u
(dbopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpMAIIHUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmMaruu, UHTepHeT U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollled MPUPOJHON Cpelibl, 0OCO3HABATh ONACHOCTh BO3JICHCTBHS HA JKUBbIE OpraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
npuMepax crnocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKa;

JUIsi 00OY4YaroIIUXCsl ¢ OrPAaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBBSI: YMEHUE MPUMEHSIThH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SIBJICHMUIA;

JUISL  CIIETIBIX M CJNA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONMIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYphl JIMYHOCTH, €€ (DYHKIMOHAIBHOM I'pPaMOTHOCTH, HEOOXOAUMOW st
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATraroIIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIA ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peléTKa, TUIBl XMMHUYECKHX  peakUuid, pacTBOpP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILLEHUS DHEPTrUU MPU XUMUUYECKHX
peaKHI/IZX), SaKOHOMepHOCTI/I, CHMBOHH‘I@CKI/Iﬁ SI3BIK XHUMUH, MHpOBOSSpeH‘—IeCKI/Ie 3HaHUA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTUUECKHE CBEJEHUS O CBOMCTBAX, COCTaBE, MOJYUYCHUH M O€30MacHOM HCIOJIb30BAHUHU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEILHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKHU MMOHSATHH, YCTAHABIUBATH
UX B3aMMOCBSI3b, HCIOIb30BaTh COOTBETCTBYIOIIME IMOHSATUS NMPU OMHCAHUUA HEOPTraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMajbHBIC Ha3BaHHUS OTICIBbHBIX HEOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IUThEBAs COJa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO COCTaBa, BUJl XMMUUYECKOM CBSI3H (KOBaJCHTHAsI, NOHHAs,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAJUICKHOCTh HEOPraHMYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIAaCCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacCKpbIBaTh CMBICH Mepuoandeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XUMHUECKUX 351eMeHToB Jl. U.
MeHnieneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coeuHEHUH Mo nepuogam u rpynnam [leproandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyIECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMH BEIIECTBAMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKUUi pa3IUYHbIX THUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkLUMi MOHHOTO OOMEHa, YUMThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaThb ONBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

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

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMHYECKHE IPOIECCH, JIeXKAlIe B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npezcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUS C MCIIOJIB30BAaHHEM MOHATHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKHUX
peaKIMax, Macchl BellecTBAa WM 00bEMaA ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAILEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBIIIOJTHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTE YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLWH, PeaKIMd HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMH Ha
cyibdar-, kapOOHAT- U XJOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agad mo teMam «Mertamasl» U «Hemeramisl») B COOTBETCTBUM C TPABWIIAMH TEXHUKU
0€30I1aCHOCTH NP O0OpAIEHUH C BELECTBAMU U JIAOOPATOPHBIM 000pyI0OBaHHUEM, NIPEACTABIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupoBaTh BHIBOJbBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3MPOBATH XHUMHYECKYIO HH(POPMALHUIO,
[OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH IEATETHPHOCTH B LENAX COXPAHEHHs CBOErO 3I0POBbS M
OKpY’Karolled MPUPOAHOM Cpelbl, 0CO3HABaTh ONACHOCTb BO3/AEHCTBHS Ha JKUBbIE OpPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMasi cMbIci mokasatens [1/IK, moscHiaTh Ha mpuMmepax crocoObl
YMEHBIICHUS U NPEeIOTBPAILEHHs UX BPEJAHOI0 BO3ICHCTBUS HA OpPraHNU3M YEJIO0BEKa;

Ui O0YYaIOIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37J0POBbS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIOIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

CrnoxxHbie 2UpPBI

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
bt P P bubnunoreka LIOK
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 0 0
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
bubmmoteka IIOK
2.1 IT — 2
penenbHBIC YTICBOIOPOIBl — AKAHBI 0 0 https://myschool.edu.ru/
HenpenenbHbie yrieBogopoOIbl: aaKeHbI, bu6mmoteka IIOK
2.2 6 0 1
ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bu6nmorexa LIOK
2. A 2
3 POMATHHCCKHE YIIICBOROPOAH 0 0 https://myschool.edu.ru/
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB 1 3 1 0 bubnmnorexa LIOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubnunorexa LIOK
1 )
3 Crimprot. betion 3 0 0 https://myschool.edu.ru/
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 0 1 bubnunoteka LIOK

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

bubnunorexa LIOK

33 YTaeBO/E 3 https://myschool.edu.ru/
Wroro no pazueny 13
Pazpea 4. ‘A30Tc0uepmamne OpraHuYecKue coeMHeHMs

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 BH6J?HOTeKa HOK

https://myschool.edu.ru/

Htoro no pazneny 3
Paspean S. ‘BLICOKOMOHeKleﬂpHI)Ie COeJMHEeHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2 ﬁg{iﬁ;ﬁiiﬁoﬂi Id<u.ru /
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34



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

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
bu6mmoreka [IOK
1.1 u Ileproamueckasi cucTeMa XUMUYECKHX 3 0 0
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crpoenue Bemiectsa. MHOroo6pasue bubnuoreka [IOK
1.2 4 0 0
BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1. X 1 1
3 HMHHCCIHE peakinti 6 https://myschool.edu.ru/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertabl 6 0 1 bubmorexa LHOK
https://myschool.edu.ru/
2.2 HemeTammsr 9 1 1 bubmorexa [IOK
https://myschool.edu.ru/
CBs13b HEOPTAaHUYECKUX M OPTAHHUYECKUX bubnmoreka [JOK
2.3 2 0 0
BEIIIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Pa3nen 3. XumMus u ;Ku3Hb
3.1 XUMHS ¥ )KU3Hb 4 0 0 bubmmorexa [IOK

https://myschool.edu.ru/
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Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypcsl
[IpenMer oprannyeckoit XuMuu, e€ bubnnoreka [JOK
1 1 0 0 04.09
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus cTpoeHUs OpraHUYECKUX Eub 10K
noInoTeKa
2 HA .M. b & 1 0 0 11.09
COCAIHEHHH YIICPORa, o https://myschool.edu.ru/
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenue o knaccuduranum
oprannveckux Beniects. Homenkiarypa bubnuorexa [JOK
3 1 0 0 18.09
(cuctemaTuyeckasl) U TpUBHAJIbHbIE https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKHUX BELIECTB
4 AJKaHBI: COCTaBVI/I CTpPOCHHE, 1 0 0 95 09 bubnuotexa [JOK
TOMOJIOTUYECKUH PSJT https://myschool.edu.ru/
5 MertaH u 3TaH — NpocTenIne 1 0 0 02.10 bubnuoreka [IOK
MPEICTABUTEINA AITKAHOB https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 0 0 09.10 bubmmorexa LIOK
https://myschool.edu.ru/
7 OTWIIEH U IPONUIIEH — MPOCTeHIIne 1 0 0 16.10 bubnuorexa [JOK
NPEICTABUTEIINA AIIKEHOB https://myschool.edu.ru/
[TpakTrueckas padorta Ne 1. «Ilonydyenue bubnnorexa [JOK
8 . 1 0 1 23.10
ATUJIEHA U U3YYEHUE €r0 CBONCTBY https://myschool.edu.ru/
Ankanuensl. byranuen-1,3 u bubmuoreka [JOK
9 1 0 0 08.11
MetunoyraaueH-1,3. [lonydenue https://myschool.edu.ru/
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CUHTETUYECKOIO Kay4yyKa U PE3UHBI

AJKUHBL: COCTaB ¥ 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSI.

bu6mmoreka [IOK

10 13.11
AlnleTusieH — MpOoCTeHIIniA https://myschool.edu.ru/
MIPEICTABUTENb AIKUHOB
1 Brlunciienns no ypaBHEHUIO XMMUYECKOM 2011 bubnnoreka [HOK
peakuu ' https://myschool.edu.ru/
Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh bubnuorexa [JOK
12 27.11
apeHoOB https://myschool.edu.ru/
13 I'enernyeckas CBs3b yIII€BOJIOPOAOB, 04.12 bubnnoreka [JOK
MPUHAJICKAIUX K PA3TMYHBIM KJIaccam ' https://myschool.edu.ru/
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:
14 MIPUPOIHBIN ra3 U MOMYyTHbIC HePTIHBIC 11.12 bubmorexa LHOK
pHpoa yr . ' https://myschool.edu.ru/
ra3bl, He)Th U IPOJYKTHI €€ nepepaboTKu
[IpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB:
15 I pI/I p0 HHBIfI ra3 ¥ 1ot IZZIC HegTI:IHﬂBIe 18.12 bubmmorexa LOK
pHpoa yr . ' https://myschool.edu.ru/
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
16 KontponbHas padota no pasaeny 95 19 bubnuorexa [JOK
«YTIIEBOIOPOIBI» ' https://myschool.edu.ru/
17 [IpenenbHBIE OTHOATOMHBIE CITUPTHI: 10.01 bubnuoreka [IOK
METAHOJI U 3TaHoJ. BomopoaHas cBs3b ' https://myschool.edu.ru/
18 MHOroaTroMHBbIE CIIUPTHIL: ITUICHIIIUKOIIb 15.01 bubnnorexka [JOK
U TJIHLEPUH ' https://myschool.edu.ru/
@DeHOII: CTPOEHUE MOJIEKYJIBI,
. bubnuorexa [JOK
19 duznyeckue 1 XuMHUYeCcKre CBONCTBA, 22.01
https://myschool.edu.ru/
MPUMEHEHUE
Anpaeruasl: popmManbaerua u b K
20 aerunsl: Gop JETU]L 29.01 n6moreka 11O

arnetanbaernn. AneTod

https://myschool.edu.ru/
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OnHOOCHOBHBIE NPEEIbHBIE

. bubmuorexa [JOK
21 KapOOHOBBIC KMCJIOTHI: MypaBbHHAS U 05.02 https://myschool.edu.ru/
YKCyCHas
99 [Ipaxtuueckas padora Ne 2. «CBolicTBa 12,02 bubnuoreka [IOK
pacTBOpa yKCYCHOM KHUCIIOTBI» ' https://myschool.edu.ru/
CreapuHOBas 1 OJIEUHOBASI KUCIIOTHI, KaK
23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX 19.02 bubmmorexa [IOK
ped P ' https://myschool.edu.ru/
KHCIIOT
MBpl1a Kak COJIM BBICIINX KapOOHOBBIX bubnuorexa [JOK
24 . 26.02
KHCJIOT, UX MOIOIIIee ACHCTBHUE https://myschool.edu.ru/
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE
bu6mmoreka [IOK
25 KapOOHOBBIX KUCIOT. [ 'uapomnm3 04.03
https://myschool.edu.ru/
CIIOKHBIX 3(UpOB
Kupsl: runponus, npuMeHeHue, bubnuoreka [IOK
26 11.03
Ouosiornueckasi pojb )KHPOB https://myschool.edu.ru/
VYrneBoabl: cocTaB, KiIacCHUpUKaI.
N bubmuorexa [JOK
27 Baknelimme npencTaBuTeNN: IIII0K03a, 18.03
https://myschool.edu.ru/
bpykTo3a, caxaposa
Kpaxman u nemntono3a kak NpupoIHbIE bubnuorexa [JOK
28 01.04
MOJIUMEPBI https://myschool.edu.ru/
KoHnTtponbHas paboTta mo pa3aen
29 «Kncio 0JICO pe xKa I/Iel; FJ;HI/I}:IeCKI/Ie 08.04 bubmmorexa LIOK
POACOAEpXatiHe op ' https://myschool.edu.ru/
COCTUHEHUS
30 AMUWHBI: METHJIAMUH U aHWIHH 15.04 bubmorexa HOK
https://myschool.edu.ru/
AMHHOKHUCIIOTHI Kak aMm(pOTEepHBIE Bu6 OK
31 OpTraHWYECKHUE COSAMHEHUS, X 22.04 nomorexa L

ononoruueckoe 3Hauenue. [lenTuanl

https://myschool.edu.ru/
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benku kak npupoHble bubmumoreka [IOK
32 1 06.05
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS https://myschool.edu.ru/
OCHOBHBIC TTOHSATHS XUMUHU bubmuorexa [JOK
33 . 1 13.05
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN https://myschool.edu.ru/
OcHOBHBIE METO/IbI CHHTE3a
. bu6mmoreka [IOK
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUIA. 1 20.05
https://myschool.edu.ru/
[TnacTMaccel, Kay4yku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Mara undpoBbie
Tema ypoka KonTpoabubie IlpakTnueckue
n/n Bcero H3yyeHuss  oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 XUMHYCCKUN 2JIEMEHT. ATOM. 1 0 0 04.09 bubmuorexa [JOK
DneKTpoHHas KOHGUTYpalus aTOMOB ' https://myschool.edu.ru/
[Iepnognueckuii 3axoH u [lepnoanueckas
5 CHCTEMA XMMHYECKUX 31eMeHToB /JI. U. 1 0 0 11.09 bu6mmoreka [IOK
MenpeneeBa, X CBSI3b C COBPEMEHHOM ' https://myschool.edu.ru/
TEOpHUel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX AJIIEMEHTOB M UX COCTMHEHUI
3 10 TpyNIaM U nepuojam. 3HaueHue 1 0 0 18.09 bubnnoreka [JOK
MEPUOANYECKOT0 3aKOHA U CUCTEMBI ' https://myschool.edu.ru/
XUMH4YeCKUX 3neMeHToB .M. Menneneesa
B Pa3BUTHHU HAyKU
Ctpoenue BemecTBa. XMMHUUECKasi CBS3b,
" bubnuorexa [JOK
4 e€ BU/IbI; MEXaHU3MBbI 00pa30BaHMUS 1 0 0 25.09
. https://myschool.edu.ru/
KOBAJICHTHOM CBA3U. BogopoiHast cBs3b
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
5 Crenenb okucienus. Bemecrsa 1 0 0 02.10 bu6mmorekxa [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO ' https://myschool.edu.ru/
CTPOEHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
bubmuorexa [JOK
6 HcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI. 1 0 0 09.10
https://myschool.edu.ru/
MaccoBas o715 BeliecTBa B pacTBOpe
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Knaccudukanus n HoMeHKIIaTypa

0COOCHHOCTH CTpOCHHUS aToMOB. O01Ine
dbusznyecKre CBOMCTBa METAILIOB

7 HEOPraHWYECKUX COETUHEHUI. 16.10 bubnmoreka [JOK
I'eneTnueckas CBsi3b HEOPTAHUYECKHUX ' https://myschool.edu.ru/
BEIIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukanus XUuMHYeCKUX PEeaKIHii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
8 3aKOH COXpaHEHHI MAacChl BEIIECTB; 3aKOH 23.10 buGnnorexa LIOK
P ’ ' https://myschool.edu.ru/
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHYECKHUX PEaKIMIX
9 CkopocTtb peakiun. OOpaTuMbIe peakny. 08.11 bubnnorexa [HOK
XHUMHYECKOE PABHOBECHE ' https://myschool.edu.ru/
[TpakTiueckas paborta Ne 1. «Bnusiaue
10 a3JIMYHBIX (DAKTOPOB HA CKOPOCTh 13.11 bubmmorexa LIOK
P . p p ' https://myschool.edu.ru/
XUMUYECKON PEaKITUN»
DNEKTPOIUTHYUECKAs TUCCOLIUAITHS.
[TousiTre 0 BogopoaHOM mokaszarese (pH)
bu6mmoreka [JOK
11 pactBopa. Peakuuu noHHOTO OOMEHa. 20.11
https://myschool.edu.ru/
I'maponus opraHnyeckux u
HEOPTraHWYECKUX BEIECTB
OKHCTUTENbHO-BOCCTAHOBUTEIHHBIC BuG LIOK
nOIMoTeKa
12 eakuuu. [lonarue o0 anmekTponuze 27.11
pearh pv https://myschool.edu.ru/
pacIuIaBoOB U pacTBOPOB coJieit
13 KonTtponbHast pabota no pazaeny 04.12 bubnnorexa [JOK
«Teopernyeckrue OCHOBBI XUMUK) ' https://myschool.edu.ru/
MerTannel, UX IOJIOKEHHE B
[Tepuonnueckoi cucTeMe XUMHUYECKHUX Bt OK
nOIMOTEKA
14 snemeHToB /1. 1. MenneneeBa u 11.12 1

https://myschool.edu.ru/
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15 CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUM 18.12 bubnmoreka [JOK
PAIl HANPSHDKEHUH METAILIIOB ' https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA BaXKHEUILINX

. . . bu6mmoreka [IOK
16 METaJUIOB (HATPHH, KT, KalbIUH, 25.12
. . . https://myschool.edu.ru/
MarHuii, ATFOMUHHN) U UX COCTMHEHUN

17 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX 10.01 bubnnoreka [HOK
COCIMHEHUN ' https://myschool.edu.ru/
XUMHUECKUE CBOMCTBA LIMHKA, JKeJe3a U bubnuorexa [JOK

18 . 15.01
UX COCMHEHUI https://myschool.edu.ru/
[IpakTrueckas padora Ne 2. "Pemenne

bubmuorexa [JOK
19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 22.01
. https://myschool.edu.ru/
«MeTtamibn»
Hewmerainbl, MX MojioXKeHHE B

20 [leproguueckoii cucTeMe XMMHUYECKHX 99.01 bubnuoreka [IOK
anemenToB /I. 1. Menneneera u ' https://myschool.edu.ru/
OCOOEHHOCTH CTPOEHHUS aTOMOB
®u3nuecKue CBOMCTBAa HEMETAIIOB.

bu6nmoreka [JOK
21 ANnoTponusi HeMeTajuloB (Ha puMepe 05.02
https://myschool.edu.ru/
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)
XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U bubnuorexa [JOK

22 . 12.02
UX COCIMHEHUU https://myschool.edu.ru/

23 XuMHYEeCKue CBOMCTBA a30Ta, (hocodpa u 19.02 bubnuorexa [JOK
UX COeOUHEHUN ' https://myschool.edu.ru/

24 XUMHYECKUE CBOWCTBA yriaepoia, KPeMHH 26.02 bubnmoreka [JOK
U UX COCIUHEHUI ' https://myschool.edu.ru/
[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U bubnnorexa [JOK

25 . 04.03
UX COCOUHEHUU https://myschool.edu.ru/

26 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110 11.03 bu6mmoreka [IOK
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TteMme «Hemeramiael». Beruncnenus mo
YpaBHEHUSIM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHUYECKHE PACUETHI

https://myschool.edu.ru/

[Ipaktuyeckas padora Ne 3. «Pemenue

K
27 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME 1 18.03 bubnnorexa 10
' https://myschool.edu.ru/
'Hemeranmubi"»
KoHTposbHas pabota 1mo Temam bubnnoreka [JOK
28 1 01.04
«Meramisi» u «Hemertamisny https://myschool.edu.ru/
Heopranunueckue u oprannyeckue
P P bu6mmoreka [IOK
29 KHCJIOTHI. Heopranuueckue u 1 08.04
https://myschool.edu.ru/
OpraHUYeCKHUe OCHOBAHUS
AmMoTepHBIC HEOPTaHUYECKHE U
30 OpraHM4ecKHue coeuHeHus. ['eneTnueckas 1 15.04 bubnuorexa [JOK
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX ' https://myschool.edu.ru/
BEILECTB
Ponws xumuu B obecrieueHnn
31 AKOJIOTMYECKOW, SHEPTreTUYECKON 1 1 29 04 bubnuorexa [JOK
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI ' https://myschool.edu.ru/
MEIUIIHBI
[IpencraBnenust 00 0OMUX HAYYHBIX
32 I pmlil umax I OMI)IIHJ'II;-IHOFO}II'II:)H CHUS 1 06.05 bubmorexa LHOK
P HU P i ' https://myschool.edu.ru/
BOKHEUIIINX BEIIECTB
bubmuorexa [JOK
1 13.
33 UYenmoBek B MUPE BEIIECTB U MAaTEPHAIIOB 3.05 httos://myschool.edu.ru/
bu6mmorekxa [IOK
4 X 1 20.05
3 FIMIGL L SHOPOBRE HENOBeKa https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacce/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
https://educont.ru/profile

https://app.onlinetestpad.com/tests/6ya476ac66bgq/statistics/table

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.web-ae.ru/kniga-1/

https://edsoo.ru/normativnye-dokumenty/

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://m.edsoo.ru

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru
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