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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa 1o XuMHM Ha YpOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (enepabHOW 00pa30BaTEbHOM MPOrpaMMbl CPEAHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3zauusax Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHbBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopsbxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3pabdOTKe MporpaMMmbl MO XUMHH, K OIPEISICHHUIO O0IIen
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U Pa3BUTUS O0y4arOIUXCs CPEeACTBaMHU Y4eOHOro mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LieJIed, COJEep)KaHMs, pe3yjibTaToB OOyueHHs W
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM peau3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHus. OJTU IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ DKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3/I0pOBbIO H
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4arOLIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEpKaHUE U MOCTPOEHUE
KOTOPOI'0 ONpeZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAUEHUs B MO3HAHUU MPUPOBI U B MAaTEpUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4ETOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBbI CPEHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS Kak 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0co0yl0 pojib B COBPEMEHHOU
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPeICTaBIECHUsS
00 OKpY)KaroIlleM MHUpEe KaK O €IMHCTBE MPUPOAbI U YEJIOBEKa, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHs CTaja
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYyJIbTYphl, HEOOXOIMMBIM YCJIOBHEM YCIELIHOTO Tpyna U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHAas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MHUIIEBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPHHLUMIAMH CpeIHEro oOIiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYaroIIMXCsi, HEOOXOJUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmsiroliuMu  ipefMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuyeckas
XUMH» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN MO0 HEOPraHUYECKONW XUMHH (C BKJIIOUEHHEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndyeckoil xumuu. @opMupoBaHUe NTaHHONW CUCTEMbI 3HAHUN
IpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOTrO MOJXOAa K M3Yy4EHHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI Ha ypOBHE KJIACCMUECKOW TEOPUHM CTPOCHHUS OPraHMYECKUX COCIUHECHHM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUMU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS 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, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjiom 3peHusi B IpenMere «Xumusi» 0a30BOro ypoBHSI paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEOpraHWYEeCKask XUMHUs» O0YJaIOIIUMCS TPEJOCTABISETCSI BOBMOXKHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HAayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMaXx, CBI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PeIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMus» JaHHOTO YPOBHS U3YUYEHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOIHBIX SBIEHUHN MyTEM HKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
YHEPTEeTUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI I MaTepUalioB.

B muiane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYyYaroIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUYCHHME JIJIsI PA3JIMYHBIX BUOB JACATEIBHOCTU: PEUICHUs MPoOJieM, IMTOUCKA, aHAlIU3a U
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM JIEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B nmpakTtuke nmpenoiaBaHus XMMHUH KaKk Ha YpOBHE OCHOBHOTO 00111ero o0pa3oBaHus, TaK 1
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CoriacHO aHHOW TOYKE 3PEHHS TJIABHBIMH IEJISIMU W3YUCHHs TIpeaMeTa «XHUMHs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASTIOTCS:



e (QopmMupoBaHHE CHUCTEMBl XUMHUYECKMX 3HAHUM Kak BaXKHEWIEH COCTaBISIONIEH
€CTeCTBEHHO-HAYyYHOW KapTHHbI MHpPA, B OCHOBE KOTOpPOM JeXaT KIIIOYEBbIE TOHSTHS,
dyHaaMeHTanbHbIe 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TIOHUMAaHUE
CYIITHOCTHU JOCTYIHBIX 00OOIICHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUEi
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (QopmupoBaHuE U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U
XUMHYECKHX peaklui, HeOOXOAUMBIX IJisi MPUOOPETeHUs] YMEHUNW OPHUEHTUPOBATHCS B MHpE
BEIICCTB M XUMHYECKHX SIBJICHUN, HMEIOIUX MECTO B TIPHPOJE, B TPAKTHYECKOH U
MOBCE/IHEBHOM JKU3HH;

® Da3BUTHE YMEHHMHA M CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOMIONEHUEM H
O00BSCHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOIIOICHUEM TIPaBII 0€30MacHOr0 OOpaIeHus ¢
BEIIECTBAMH.

Hapsany ¢ atuM, comep:karenbHas XapakTepUCTHUKA LeNed U 33/1a4 M3Y4YeHHUs IpeaMeTa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpeaHero obOmiero ooOpaszoBanusi. CeromHs B MPENOJaBaHUM XHUMHU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU U TMPUMEHEHUS WX B PEabHOW XU3HU IS PEIICHUS
MPAKTUYECKUX 3a7au.

B cBia3u ¢ 3TUM Tpu M3ydeHHH TpeaMera «XHMHS» JIOMUHUPYIONIEe 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

amanTanus  OOydJaroOmMXCsl K  YCIOBHSIM  JUHAMHYHO  Pa3BHBAIOLICTOCS — MHPA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHATHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

¢opMupoBaHHE Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TAKXKe ISl OICHKHU C
MIO3HIIAN YKOJIOTHYECKOH O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpey;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOSATENbHO IPHOOpETaTh HOBBIE 3HAaHUS 10 XUMHUU B
COOTBETCTBUH C )KM3HEHHBIMHU IMOTPEOHOCTSMH, UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U Pa3BUTHE Yy OOYUAIOIINXCS ACCOI[MATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaromuxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOH HAIpaBICHHOCTH
XUMUHM, €€ BaXHOW POMM B  pEHIGHHHd THo0aldbHBIX  MpoOJEeM  paloHaIbLHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHNUS YHEPIeTHYECKUX PECYpPCOB M COXPAHEHHUs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0OPOBBIO, a TaK)ke MPUOOPETEHHs OMBITA MCITOJF30BAHUS TTONYUYSHHBIX 3HAHUHN JJISl TIPUHSTHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpegHero o0miero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJMT B COCTaB MpeaMeTHOH oOmactu «EcTecTBeHHOHay4yHble HpeaMmeTbl». OOliee YHciIo
4acoB, OTBEJAEHHBIX ISl U3YUYEHUs XUMUHU, Ha 0a30BOM YpPOBHE CpEIHEro oo1iero oopa3oBaHus,
craBisieT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henemto), B 11 knacce — 34 yaca (1 yac B
HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITIACC

OPTAHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: opraHnyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHble mNONOXKeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. [omoiorus,
n30MepHs. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kimaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmatypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEUIINX
IIPEJICTaBUTENIECH KIIACCOB OPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJCHHE M OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUH (IJ1aBjIeHue, OOyIIIMBaHUE U FTOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYECKMH psia. MeTaH um 3TaH — mpocTeuiiue
IPEJICTABUTENIN aJKaHOB: (U3NYECKME U XMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs), HaX0XKJIEHHE B IPUPOJIE, OTYyYEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U IPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOWCTBA (pEaKkIWH THUAPUPOBAHHS,
raJIOr€HUPOBAHMUSL, THIpATalluU, OKUCIICHUS U TIOJIMMEPHU3ALINN ), TIOTYy4EHUE U IPUMEHEHHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHH psii. ALETUIEH —
NPOCTEHIINN NPECTaBUTENb AJIKUHOB: COCTaB, CTpOeHUE, (PM3NYECKHUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHuUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBONCTBa (peakLuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIyYeHHE M HpPUMEHEHue. lomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYecKas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MIPUHAUIEKANIMMU K Pa3JIUYHBIM KJIaCCaM.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 u nonyTHble HE(QTAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ IPOJYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHBIE METO/ABI U3Y4YECHHS BEIIECTB M UX IMPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MoneanpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE IPAKTHUYECKOW pPabOTHI:
MIOJIy4eHHUE 3TUIICHA U U3YYECHHUE €T0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrue. BogopoiHble cBsI3U MEXAy MOJIEKYyJaMu cupToB. JleiicTBre MeTaHoIa U 3TaHoJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (pEakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHbBIC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOodydeHHe M npuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckas posib KUPOB.

VYraeBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), oxucinenme amMmMmadyHbIM pPacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TMPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemntonosa kak npupojHsle noaumepsl. CTpoeHHe Kpaxmaiaa U LEeJUIIOI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anbrerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepeOpa(l) u rugpoxcumnom wmemu(Il), B3aumoneiictBue
KpaxMaja C HOAOM), IpPOBEAECHUE IPAKTHUECKOW paboThl: CBONCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMSL.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn kak mpuUpoAHBIE BBHICOKOMOJIEKYISApHbIE coenuHeHus. [lepBuuHas, BTOpuYHAs U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauus OCENKOB IpHU HAarpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSAMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHUS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€H IpU M3y4eHMM opranumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHSA: SBJICHHE, HAay4dHbI (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PM3MUYECKHUE BEIMYUHBI M €AUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadus: MUHEpAJIBI, TOPHBIE TOPO/IBI, ITOJIE3HBIE UCKOMIAEMBbIE, TOIUTHBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[IOHAIIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHHU

XuMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKa.
DHepreTUuecKue YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaIy, s-, P-, d- ameMeHThl. OCOOCHHOCTH
pacripesie/IeHus] AJIEKTPOHOB MO OpOUTaNIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
OneKTpoHHask KOHQUTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILECTB
I10 TPYIIaM U IeproaaM. 3JHa4eHNEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHUMHYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJIEHTHAas
HEMOoJIsSIpHasl U TOJIsIpHAsi, MOHHAsA, MeTaJulMuyeckas). MexaHu3mbl 00pa3oBaHUsl KOBAJEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
SHGKTpOOTpI/ILIaTCJILHOCTB. Crenens okucieHusa. MoHBI: KaTHOHBI 1 aHHOHEI.

BemiectBa MOJNEKYIApHOTO M HEMOJEKYJSIPHOTO CTPOCHHUS. 3aKOH TOCTOSHCTBA COCTaBa
BEIIEeCTBA. THUIBl KPUCTANIMYECKUX PEIIETOK. 3aBHMCHMOCTh CBOWMCTBA BEIECTB OT THIIA
KPUCTANINYECKOHN peIéTKy.

[TonsTue o gucnepcHbIx cucteMax. MicTHHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas 10Jist
BEIIIECTBA B PaCTBOPE.

Knaccugukanus HeopraHuueckux coequHeHuid. HomeHwkiaTypa  HeopraHMYecKHX
BEIIEeCTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKUX BELIECTB, MPHUHAMISKANIMX K pa3IUYHbIM
KJIaccam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHMYeCKON XMMMHU. 3aKOH COXPaHEHMs MacChl BELIECTB, 3aKOH COXPAaHEHMs U MPEBpAIECHU S
SHEPIrUU IPU XUMUUECKUX PEAKLIUAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
XHUMHYIECKOE PaBHOBECHUC. CDaKTOpI)I, BJIMAIOIIHUEC Ha COCTOAHHUEC XHMMHUUYCCKOI'O PAaBHOBCCHA.
[Tpunnun Jle [latenbe.

OnexkTponuTnueckas aucconuanus. CuibHble M cinadble 37aeKTposnuThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KKUCIasi, HEHTpaIbHas, MEIOYHAs.

OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIEC PEAKIINH.

OKcliepUMEHTabHbIE METOJIbl M3YY€HHs BELIECTB M MX MPEBPALICHUIN: JEMOHCTpALUs
tabmun «llepuonuueckas cucrema xumudeckux sinemeHtoB J[. M. MenneneeBa», u3zydeHue
MOJIeNiell  KPUCTAUIMYECKUX peIEToOK, HAOMI0JACHWE M ONUCAHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jOXKEeHHWE MEePOKCHIA BOJIOpPOJAa B MPUCYTCTBUH KaTalu3aTopa,
OIpeJieIeHUe Cpebl paCTBOPOB BELIECTB C MOMOINBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOr0 OOMeHa), MPOBEICHHE MPAaKTUYeCKOH paboThl «BiusHue pasnuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTsl 0 ypaBHEHUSM XMMUYECKUX pEaKIii, B TOM YHUCJIE€ TEPMOXUMHUECKUE PACUETHI,
pacy€Thl ¢ UCTIOIB30BAHUEM MOHSITHUS «MACCOBasi J0JIS BEIIECTBAY.

Heoprannueckasi XuMusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XHWMUYECKHE CBOMCTBA BAaYKHECHUIMX HEMETAIOB (TaJOoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHMs) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHCIIOPOJCOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenune meramnoB B Ilepuogmyueckon cucremMe XMMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cpoiicTBa MeTaiioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIIMX METAUIOB (HATPUM, KaJMi, KaJbLIMi,

MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUMH.
O6H_[I/IC CHOCO6BI MOJIY4YCHUA MCTAJJIOB. HpI/IMCHCHI/IC MCTAJIJIOB B 6BITy " TCXHUKE.



OKCIIEpUMEHTAIbHBIE METOJBl H3yYEHHs BEUIECTB M MX NPEBPALLCHHUI: H3ydEHUE
KOJUIeKIIMA «MeTalutbl U CIUIaBbl», OOPa3I[OB HEMETAIIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3ama4, HaONIOJEHHE W  ONHCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMoJIeHiCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KaueCTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHnble 3anaum.

Pacu€rel maccel BemiecTBa MM O0BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumuu B 006eCrie4eHUH 3KOJIOTUIECKOM, SHEPTeTUIECCKON M THINEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHBL. [IoHSATME O HaydHBIX METOJAaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKIui.

[IpencraBnenuss 00 OOmMUX HAyYHBIX NPHUHIUINAX [POMBIIUICHHOTO TMOJNY4eHUs
BAKHEMIIMX BEILIECTB.

UYenoBeK B MHUpE BEUIECTB M MAaTEPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs 3JICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPrAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHST U 3]I0POBbE YEJIOBEKA: MpaBHJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparToB,
mpaBuiia 6€30MacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBON XUMHUU B TTOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIe CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIEel M HEOPraHUYECKONH XMMHU B
11 Kiacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHMH,
TaK W MOHSTHM, SBJISIOIUXCS CUCTEMHBIMH I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mme ecTecTBEHHO-HAy4YHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJINW3,  CHUHTE3,  KilaccUpuKalus,  MEePUOJUYHOCTb,  HAOIIOJEHHE,  DKCIEPHUMEHT,
MOJICJIMNPOBAHUE, UBMEPEHUE, SBIICHHE.

®du3nka: Marepus, SHEPrus, macca, aroM, AJIEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUUHBI U €JMHUIIBI X U3MEPEHUSI, CKOPOCTb.

buonorus: knetka, opraHu3M, JKOocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomorus: XUMUYECKast MIPOMBIIIICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuasos, CEeNbCKOXO035MCTBEHHOE MIPOU3BOCTBO, MUIIEBas
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaIOB, AJIEKTPOHHAS MPOMBIIIUICHHOCTb,
HAaHOTEXHOJIOTHHU.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNUMHUHU HA BA3OBOM YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hayuyno-mMeroauueckoil OCHOBOM Juisi pa3pabOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUsS MpeAMeTa «XHUMHUS» Ha YPOBHE CpeaHEero oomero obpazoBaHUs
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJM4he MOTHUBAIUU K 00YUECHUIO;

I[EJICHAIIPABJICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHLHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEITOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOW JIESITEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMH B OOINIECTBE HOPMAaMHU M TIpaBUJIAMHU TOBEACHUSA,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAaHOBJICHUS
JTUYHOCTHU 00YyYaIOIUXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIUXCS M0 pealn3anuu
MIPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HaHHUS O00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETLHOCTU MPU CO3/IaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTYMEHTHI IPYTUX
MIPU aHAJIM3€ PA3TUYHBIX BUJIOB YICOHOU JeATEILHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAy4YHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKEHHUS HAYKU €CTh PE3YNIbTaT JIUTENbHBIX HAOIOJACHUN,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

WHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHHU U TOCIEAYIOIIEM aHAIIN3E
uH(OpPMALIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHbIE C XHUMHUYECKUMHU SBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKHM CBOHUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX IOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro olpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONrofeHus MpaBuil OE30MacHOTO OOpalleHus] ¢ BEIIeCTBaMH B OBITY, MOBCEAHEBHOU
JKU3HU U B TPYAOBOW N€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJIIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIILCKOW JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMI
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaraM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHAYAIHHOW TPAEKTOPHH OOpa3oBaHUS,
Oynymieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 1EJIECO00Pa3HOTO OTHOMIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOseM, BIUSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU CpEIbI;

OCO3HAHUs HEOOXOAMMOCTH UCIOJIB30BAHUS JOCTIKCHUNM XUMUU JIJIsI PEIICHUS BOTIPOCOB
PaIMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIIed MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONpUSTHBIC HKOJIOTHMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U MPENOTBPAILATh UX;

HaJUYMs PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;



7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

MOHUMAHUSA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs e€ poiau B (OPMHUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUH LEJIOCTHOTO MPECTaBICHHS 00 OKpYKaroleM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpoOIeM COXPaHEHUsSI TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreueHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTMYECKH KOM(MOPTHOM KU3HU KaKOro 4iieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BATh IMOJIYyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHMIA,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C TEJBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUS TTPOOIeM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON AeSITETbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJyYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iuyHbIX cdepax mnpodhecCHOHATbHOM
JIeSTeTLHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4deOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXmpeaMeTHbIE) O0IIeHaYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHE, U3MEPECHHE, DKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUTIIMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAalOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA I[Gf/iCTBI/ISIMH.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘lCﬁHI)IMI/l NMOo3HaABaTCJIbHBIMU I[EﬁCTBP[SIMP[:

1) 6a3oBble JIOTHYecKHe eCTBUSA:



CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJIM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeNeNATh WENN ACATENbHOCTH, 33JaBas MapaMeTpbl W KPUTEPHH HX JOCTHXKCHHS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIHOCTHU C ITOCTABICHHBIMHU LIENISIMU;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHMN NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIHME MTOHATHUS JJIs1 OOBSICHEHHS OT/IEJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIMM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTHBHBIC, JICTyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINH, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEIIeHHH YYeOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOLIEHUS U BBIBOJBl OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJOB pELIeHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JINYHBIX METO/IOB IIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3IUYHBIX BHUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHs yUeOHbIX 3ajau ONpeeEHHOrO THIIA,;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B KadecTBE CpEACTBA TpPU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeaAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJiaieHne YHUBEPCAJIBLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:



3a71aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TEMbI B XOJI€ THAJIOTa W/HIU JTUCKYCCHUH,
BBICKA3bIBaTh HUJCH, (POPMYITUPOBATH CBOM TMPEHAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMEeH pPe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOJYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMpOoeKTa M (OPMYIHUPOBATH BBIBOJBLI 1O PE3yJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHHI ITyTEM COTIIACOBAHHMSI MTO3UIIMI B X0/1€ 00CYXICHHUS 1 00MEHa MHEHHSIMH.

OBsJiaieHNe YHUBEPCAJIBLHBIMH PeryJissTHBHBIMH 1€ CTBHSIMU:

CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBISITH CBOIO TMO3HABATEIBHYIO JIEATEIHHOCTb,
ompezenss €€ 1eNu U 3a/la4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npejiaraeMblidi alITOPUTM JICHCTBHI TIPU BBIIOJHCHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1aY,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATENHHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOILICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs) OTpa)karoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBJICHUH TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PEICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHbIE O00BEM, YIVIEPOJHBIA  CKEJNeT,
GbyHKIIMOHAIbHAS TPYIMMa, paguKan, H30MEpHus, W30MEpbl, TOMOJIOTHYECKUN psiA, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOJAEPIKALINE COCIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHs CTPOSHHSI OPTraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNU BaKHEHIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPaKTUYECKOM JIeATENbHOCTH YEIOBEKa;

C(i)OpMHpOBaHHOCTI) YMeHPII)'I BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTHﬁ, YCTaHAaBJIMBATH
MX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE MMOHATHUS IIPU OMMCAHUN COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHNYECKUX COETMHEHU;

C(i)OpMHpOBaHHOCTI) YMGHHI;'I HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIMKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTT OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUWW, U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPTaHMYECKUX BEIECTB
JUISL AJUTFOCTPALIMU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHUS],;



c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAAJIEKHOCTb U3YYEHHBIX OpPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENelEHHOMY KIIACCY/TPyIIe COEAMHEHUH
(yrmeBomopopl, KHCIOPOA M  a30TCOAEpXKAllMe COECIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), J1IaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHkiatype (IUPAC), a taxxke
IPUBOANUTH TPUBMAJbHBIE HAa3BaHMUs OTICIIbHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, JSTHJICHIJMKONb, TIHLEpHH, (eHomn, ¢GopManbIeru, aneTaabAerul, MypaBbHHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO3a, (PPyKTO3a,
KpaxMajl, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHUAbl XUMHUYECKOM CBSI3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byrnepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU3OBaTh COCTaB, CTPOEHHUE, (HU3IUUECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX IPEJCTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHUUYECKHUX BELLECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOJI, aleTalblerul, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIHMX XMMHUYECKUX pEaKkUui C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKH YTJIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(OPMHUPOBAHHOCTh YMEHUH TNPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA MM IPOAYKTa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKIun);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMUU IPU M3YYEHHM BEIIECTB U XUMHYECKHUX SIBICHUM
(HabmofeHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCMOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBSI3aHHBIX
C BEIIECTBaMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOATh MPaBUiIa MOJIb30BAHUS XMMUYECKOW MOCYAO0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBUiIa OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHWUHU, MOJYYEHHUE ITHICHA U U3Y4YEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelKoB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJITKOB) B COOTBETCTBUH C MpPaBUJIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHuu ¢ BEIIeCTBaMU U JIaOOpaTOpPHBIM 00OpYIOBaHUEM, MPEJICTABIATh PE3YIbTAThI
XMMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBAaTh XUMHUUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBoil uHpopmanuu, UHTEepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00pa3HOTro
NOBEJCHUS B OBITY M TPYJIOBOH JEATETBLHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’Karollled MpHUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3ICHCTBHS Ha >KUBBIE OPTaHU3MBbI



ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIca mnokasarens II/JIK, moscHaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JACHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUId O0YYarolUXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMM 370POBbsi: YMEHHE IPUMEHSTH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUIL  CIEeNbIX U CIAa0OBUIAIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh pPelbedHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHsS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJU XMMHUU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JHYHOCTHU, €€ (YHKIIMOHATHHON TI'PaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATaroIINe
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBAJCHTHAas, HWOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIIbl XMMHUYECKMX  pEeakUUid, pacTBOp, DIJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEaKIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS DHEPIMM NPU XUMHUYECKHX
peaKIMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE IOHMMAHHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(akTosIOrMUeCcKre CBEJCHUS O CBOWCTBAX, COCTaBE, MOJYyYEHUU U OE€30MaCHOM HCIOJIb30BaHUU
Ba)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATENbHOCTH YEI0BEKa,;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, MCIIOJB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONUCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BelIecTB (yrapHblii ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas W3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U
ApyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEeNsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COEIMHEHUX PA3JIMYHOTO COCTaBa, BU XMMUYECKOHN CBsI3U (KOBaJICHTHAs, HOHHAs,
MeTaJlJIM4ecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapaKTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHM;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIICKHOCTh HEOPraHMYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIuHeHul (IpOoCThle BEellecTBa — METAJUIbl U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHUHM pacKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaoB Ilepuonnyeckoit cucteMbl XUMHUECKUX 311eMeHToB 1. U.
MeHneneeBa, HCIOJB3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIIN», «IHEPIETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJIIEMEHTOB M WX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementos [1. U.
MeHnneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBaAaHUE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHii;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMy 3(hdekTy peakiuw,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIISATh YPaBHEHUS PEaKUUN Pa3NUYHBIX TUIIOB, OJIHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASl yCIOBHUSA, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBEHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pPACMO3HABAaTh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakluu OT
pa3IuUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTeus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIekKallue B
OCHOBE MPOMBIIIJICHHOTO MOJY4YE€HUs CEPHOW KHCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIB30BAHUEM TOHATHUS
«MaccoBasi JIOJNis BEIIECTBA B PAcCTBOpPE», OOBEMHBIX OTHONIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MAcChl BELLIECTB, IPEBPAIICHUS U COXPAHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MpaBUiia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKITUSIMH TI0 BHITIOTHEHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmokeHUEe TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTallM3aTopa, OMpEICNieHHUE CpPeIbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIuu, PEaKIMd WOHHOTO OOMEHa, KaueCTBEHHBIC pPEaKIuu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTATBHBIX
3amady nmo temaM «Mertame» U «HemeTamibpl») B COOTBETCTBHM C MPaBHIAMU TEXHUKU
0e30MacHOCTH MpU 0OpaIleHN! C BELECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEACTABIATH



pe3yabTaThl XUMHUYECKOrO SKCIIEpUMEHTa B (OpMe 3allCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
IOJy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MacCcOBOM KOMMYyHHKauuu, VHTepHeT u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHUH COOJIOAATh IpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH NEATEIBHOCTH B LEJNAX COXPAHEHUS CBOETO 3I0POBbS M
OKpYXKarolled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTb BO3ICHCTBHS HA >KMBBIE OPTaHU3MBI
OIpesieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [1K, noscHare Ha npumepax crocoObl
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YEII0BEKA;

JUIsl 00Oy4arolUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3JJ0POBbSI: YMEHUE MPUMEHSIThH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX IIO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUId  CcHeNbIX M caaboBUIAIIMX OOyYaroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMuaeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmMeHnoBaHue pa3iesioB u KoandyecTBO 4YacoB JyiekTpoHHbIE (IU(PPOBBIE) 00pa3oBaTeIbHbIE PECYPCHI
n/m TeM NPpOorpaMmsbl BCEro KOHTPOJIb- | IPAKTH-
HbIE YyecKHne
padoThbI padoThbI
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
1.1 [Ipeamer opraHuyeckou | 3 https://myschool.edu.ru/ bubnuorexa HOK
xumun. Teopus — cTpoeHHS http://him.1september.ru Enunas xomnekuus LIOP: Ilpenmernas
OPraHMYECKMX  COEIMHEHMIl KOJUIEKIHSA «XHUMHS) _
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
A. M. bytneposa
Enunas koJutekius mu@poBBIX 00pa3oBaTEeIbHBIX PECYPCOB
https://orgchem.ru/cheml/partl.php ~ Opranuueckas  XuUMHUS.
DNIeKTPOHHBII y4eOHUK TSt cpenHen IIKOJIBI
http://www.hemi.nsu.ru OTKpbITBIN KOJUIEHK: XUMUs
Hroro 1o pasneny 3
Pa3nea 2. Yriesogopoasbl
2.1 [IpenenbHblEe YIIIEBOAOPOABI - 2 https://myschool.edu.ru/ bubnuoreka LHOK
AJKaHEBI http://him.1september.ru Enunas konnexkuus LIOP: Ilpenmernas
KOJUIEKIIUS «XUMUS
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xomnexkius mUQPPOBBIX 00pa3oBaTENbHBIX PECYPCOB
https://orgchem.ru/chemi/partl.php ~ Opranudeckas  XUMHS.
DNEeKTPOHHBIN yueOHHK JUTST cpenHei IIIKOJIBI
http://www.hemi.nsu.ru OTKpBITHIN KOJUIEIK: XUMUS
2.2 HenpenenbHbie 6 1 https://myschool.edu.ru/ Bubnuoreka LHOK

YTJIEBOJOPOIbBL: AJKEHBL,

http://him.1september.ru Enunas xomnexuus LIOP: Ilpenmernas



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
http://www.hemi.nsu.ru/
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
http://www.hemi.nsu.ru/
https://myschool.edu.ru/
http://him.1september.ru/

AJIKaIMEHBI, ATTKUHBI KOJUICKUUS «XUMUSD)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast xommeknus mUQpPOBBIX 00pa30oBaTEIbHBIX PECYPCOB
https://orgchem.ru/chemi/partl.php ~ Opranuueckass  XUMHS.
DNEeKTPOHHBIN y4eOHHK Inie: cpeaHen LIKOJIBI
http://www.hemi.nsu.ru OTKpBITBII KOJUIEIHK: XUMHUS

2.3 Apomaruueckue 2 https://myschool.edu.ru/ bubnuoreka LIOK
YTIJIEBOAOPObI http://him.1september.ru Enunas xomnexuus LIOP: Ilpenmernas
KOJUTEKITUS «XUMHUS)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enwnast xoyutekmust MUQpPOBBIX 00pa30BaTEIIBHBIX PECYPCOB
https://orgchem.ru/chemi/partl.php ~ Opranuueckas  XUMHS.
DNEeKTPOHHBIN y4eOHUK TSt cpenHen LIKOJIBI
http://www.hemi.nsu.ru OTKpBITBIN KOJIEIHK: XUMUS

2.4 [Ipuponusie UCTOYHUKHU | 3 1 https://myschool.edu.ru/ bubnuoreka [HOK
YIJIEBOJIOPOJIOB 51 HX http://him.1september.ru Enunas xomtexmus LIOP: Tlpenmernas
nepepadoTka KOJUTEKIUS «XAMUSD)

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xomnexkuust mudpoBbIX 00pa3oBaTeNbHBIX PECYPCOB
https://orgchem.ru/chemi/partl.php ~ Opranuuyeckas  XUMHS.
DNeKTPOHHBIN y4eOHUK TSt cpenHen IIKOJIBI
http://www.hemi.nsu.ru OTKpBITBIN KOJUIEK: XUMUS

Hroro 1o pasneny 13

Paspnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coenHeHust

3.1 Cnuptsl. ®enon 3 https://myschool.edu.ru/ bubnuoreka [HOK
http://him.1september.ru Enunas xomnexkuus LIOP: Ilpenmernas

KOJUIEKIIUS «XHUMUI»
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Ennnas komnexkuus mugpoBbIX 00pa3oBaTEbHBIX PECYpPCOB



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
http://www.hemi.nsu.ru/
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
http://www.hemi.nsu.ru/
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
http://www.hemi.nsu.ru/
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

https://orgchem.ru/cheml/partl.php ~ Opranuueckass  XUMHS.
DIIEeKTPOHHBII Y4eOHHK TSt cpenHen IIKOJIbI
http://www.hemi.nsu.ru OTKpBITBII KOJUIEIK: XUMHUS

3.2 AnbIerupl. KapOonoseie | 7 https://myschool.edu.ru/ bubnuoreka LIOK
KUCTOTHI. CII0KHBIE 3PHUPBI http://him.1september.ru Enunas xomnexuus LIOP: Ilpenmernas

KOJUICKITUS «XUMHSI
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast xoyutekmus mUQpPOBBIX 00pa30BaTEIILHBIX PECYPCOB
https://orgchem.ru/chemi/partl.php ~ Opranuueckas  XUMHS.
DIIEKTPOHHBIN y4eOHUK 1A cpeaHen IIIKOJIBI
http://www.hemi.nsu.ru OTKpBITBIN KOJIEIHK: XUMHUS

3.3 YriieBoamsl 3 https://myschool.edu.ru/ bubnmoreka LHOK
http://him.1september.ru Enunas  xomnexkmus — LIOP:
[IpenMeTHast KOJIEKIUA «XUMUS)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xomnexkuust mudpoBbIX 00pa3oBaTENbHBIX PECYPCOB
https://orgchem.ru/chemi/partl.php ~ Opranuyeckas  XUMHS.
DNEeKTPOHHBIN Y4eOHHK JUISt cpenHei IITKOJIbI
http://www.hemi.nsu.ru OTKpBITBIN KOJIEIXK: XUMUS

Hroro mo pazueny 13

Pa3znea 4. A3oTconeprxkaiye opraHudecKkue coe{uHeHust

4.1 AMUHEL AMHUHOKHCIIOTEL.
benkn

3

https://myschool.edu.ru/ bubnuoTeka [HOK
http://him.1september.ru Enunas KOJUJICKIIMS 1HOP:
[IpeameTHas komnekuusa «XuMUsDH)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast xomnexius 1UQPPOBBIX 00pa30BaTENbHBIX PECYPCOB
https://orgchem.ru/chemi/partl.php ~ Opranudeckas  XHUMHA.
ONEKTPOHHBIN y4eOHUK TS cpenHen LIKOJIBI
http://www.hemi.nsu.ru OTKpBITHIN KOJUIEIK: XUMUS



https://orgchem.ru/chem1/part1.php
http://www.hemi.nsu.ru/
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
http://www.hemi.nsu.ru/
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
http://www.hemi.nsu.ru/
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
http://www.hemi.nsu.ru/

Hroro no pazgeny

3

Pa3pnen S. BeicokoMoJIeKyIsIpHBIE COCAUHEHUSA

51 ITnacTmaccsl. Kayuyku. | 2 https://myschool.edu.ru/ bubnuoTeka LHOK
Bomnokna http://him.1september.ru Enunas xomexuus LIOP: Tlpenmernas
KOJUTIEKUUSA «XHUMUSD)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xomnexkius muQpoBbIX 00pa3oBaTENbHBIX PECYPCOB
https://orgchem.ru/cheml/partl.php ~ Opranuueckas  XuUMHS.
DNEeKTPOHHBIN y4eOHUK TSt cpenHen LIKOJIBI
http://www.hemi.nsu.ru OTKpBITBINA KOJIEIK: XUMUS
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB 34
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https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
http://www.hemi.nsu.ru/

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U
TeM NMPOrpaMMbl

KoanuecTBo 4acoB

BCEro

KOHTPOJIb-
HbIE

padoThI

NPaKTH-
yecKkHne
padoThI

JyeKTpOoHHbIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE PeCypPChl

Pa3nen 1. Teopernueckue 0OCHOBBI XUMU

11 Crpoenue aTomMoB. | 3 https://myschool.edu.ru/ bubnuorexa LIOK
[Tepuoanueckuii 3aKOH 31 http://him.1september.ru Enqunas komiexkuus LIOP: IIpenmernas
[Tepuoanueckas cucrema KOJUICKIUS «XUMUS
XUMHYeCKUX 3nemeHToB J[. . http://school-collection.edu.ru/collection/chemistry EcrecTBenHoO-
Meneneena Hay4HbIe 3KcriepuMeHThl: Xxumus. Komnekuus Poccuiickoro
0011e00pa3oBaTeIbHOIO MOpTala
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komiexius nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 xnacc ["aGpunsan/index.html?ysclid=I1
mhlse8ah0926955470
1.2 CrpoeHnue BemiecTta. | 4 https://myschool.edu.ru/ bubnuorexa LIOK

MHoroo6pasue BeuecTB

http://him.1september.ru Eaunast komnexnus LIOP: Tlpeamernas

KOJUIEKIIUS «XUMHUI»
http://school-collection.edu.ru/collection/chemistry EctecTtBenHO-
Hay4HbI€ SKcTiepuMeHThl: xumusi. Komneknus Poccuiickoro

00111€00pa30BaTEILHOTO MOpTalia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexnus nudpoBbIXx 00pa3oBaTeIbHBIX PECYPCOB

https://nena24.pd/Xumus 11 _xknacc ["aGpunsn/index.html?ysclid=I1
mhlse8ah0926955470



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

1.3

XUMHYECKUE PEAKIUU

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komnexkuust LHOP: [Ipenmernas
KOJIICKITUS «XHAMHUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC SKCIIepuMeHThI: Xumus. Komtekius Poccutickoro

00111e00pa30BaTENILHOTO MOpTala
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://mena24.pd/Xumusa 11 _xmacc I'abpunsan/index.html?ysclid=l1
mhlse8ah0926955470

Hroro no pasaceiny

13

Pa3nen 2. Heoprannuyeckasi xumust

2.1

Meranmsl. [Ipodeccun
METAJLUTYPTUYECKOTO
MPOU3BOACTBA

https://myschool.edu.ru/ bu6nuoreka [JOK

http://him.1september.ru Equnas komnexuusa LIOP: ITIpenmernas

KOJLIEKIUS «XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBerHO-
Hay4HbIE DKCIIepUMEHTHI: xumus. Komteknus Pocculickoro

0011e00pa3oBaTeIbHOrO Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexius nudpoBeix 00pa3zoBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus _11_xnacc_[MaOpuisn/index.html?ysclid=I1
mhlse8ah0926955470

2.2

Hewmetamsl

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komnexkuust LJOP: [Ipenmernas

KOJUIEKIUS «XUMUS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbIE SKCIIepuMeHThI: xumus. Komneknus Poccuiickoro

00111€00pa30BaTEILHOTO MOpTAalia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

Enunast komutekmus mudpoBeIX 00pa30BaTEIbHBIX PECYPCOB
https://mena24.pd/Xumusa 11 _xmacc [Mabpunsan/index.html?ysclid=I1
mhlse8ah0926955470

2.3 CBs3b HEOPTaHUYECKUX U 2 https://myschool.edu.ru/ budamorexa LIOK
OPraHUYECKUX BEILIECTB http://him.1september.ru Enqunas komiexkuus L{OP: ITpenmernas
KOJUICKITUS «XUMHS
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-
Hay4HblI€ SKcriepuMeHThl: xumus. Komneknus Poccuiickoro
0011e00pa3oBaTebHOTO MOpTalia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xomnexnus nndpoBbIx 00pa3oBaTeIbHBIX PECYpCOB
https://mena24.pd/Xumus 11 _xknacc ["abpunsan/index.html?ysclid=I1
mhlse8ah0926955470
Htoro no paznemny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUd W JKU3Hb. Poms | 4 https://myschool.edu.ru/ bu6nuoreka [IOK
XUMHUYECKOTO 00pa3oBaHUS B http://him.1september.ru Equnas komnexuusa LIOP: IIpenmernas
npodeccnoHanbHOM KOJUTIEKIUSA «XHUMUSD)
JIEITEIbHOCTH U IIOBCEIHEBHOU http://school-collection.edu.ru/collection/chemistry EctecTBerHHO-
’KU3HHU YE€I0BEKA Hay4HbIe dKcnepuMeHThl: Xxumus. Komnekiusa Poccuiickoro
0011e00pa3oBaTeabHOro nopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komneknus nudpoBbeIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumus_11_xknacc_[Mabpuisan/index.html?ysclid=I
mhlse8ah0926955470
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34

ITO ITPOI'PAMME



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KoanuectBo yacoB Mara DJleKTPOHHbIE U (POBLIE 00pa3oBaTebHbIE PecypChl
n/n BCEro | KOHTPOJIb- | mpakruy| H3YYCHUs
HbIE E€CKHue
padoTshl padoThI
1 [lpenmer  OpraHU4ecKoi 1 06.09.2023 | https://myschool.edu.ru/ bubmaurorexa [JOK
XUMHH, €€ BO3HUKHOBEHUE, http://him.1september.ru Emunas xomrekius I[OP: IIpeamerHast
pa3BUTHE U 3HAYCHHE KOJUTIEKIIHS «XAMUSD)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komneknus —1UQPOBBIX  00pa30BaTENIbHBIX  PECYPCOB
https://orgchem.ru/chemi/part1.php Opranudeckast XUMHUSL.
OJNIEKTPOHHBIN YICOHUK JJIs CPETHEH IITKOJIBI
2 Teopust CTPOCHHUSI 1 13.09.2023 | https://myschool.edu.ru/ butmunorexa [JOK
OpPraHUYECKUX COCMHCHHH http://him.1september.ru Enunas womexknus [[OP: TIpenmetnas
A. M. bymnepoBa, eé KOJUIEKUUS <« XUMUS
OCHOBHBIE IOJIOYKEHHS http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komneknuss 1HQpOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl1.php Opranudeckast XUMHUSL.
DIEeKTPOHHBIA YUSOHUK TSI CPETHEH IKOIIBI
3 IIpencrasienne 0 1 20.09.2023 | https://myschool.edu.ru/ bubmmoreka ITOK
KITACCH(UKAIIH http://him.1september.ru Emunas womnexnums [[OP: TIpeametnas
OpTraHUYCCKUX BCIICCTB. KOJJICKIIUA «XUMUSY
Homenxknarypa http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
(cuctemaTuyeckas) u Enunas komnmeknus 1u@pOBBIX  00pa3oBaTENBHBIX  PECYPCOB
TPHUBHABHBIC Ha3BaHUSA https://orgchem.ru/chemi/partl.php Oprannyeckas XUMHUSL.

OpraHUYCCKUX BCIICCTB

DJEeKTPOHHBIN YUeOHUK ATl CpeTHEN IKOJIBI



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php

AJKaHbBIL COCTaB u 27.09.2023 https://myschool.edu.ru/ Bubmuoreka IJOK

CTPOCHUE, TOMOJIOTMYECKUI http://him.1september.ru Emunas wommexius I[OP: TIpeamernas

psan KOJIICKIUS « X MU
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas womnmeknmss 1HQPOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Oprannveckas XMMHUSL.
ONEKTPOHHBIN YUCOHUK IS CPETHEH IITKOJIBI

Meran wu  dsTag = — 04.10.2023 | https://myschool.edu.ru/ bubmmoreka ITOK

npocTeIme http://him.1september.ru Enunast xosmmekumsi L{OP: TIpeamerHas

MIPEICTaBUTENN ATKAHOB KOJUTEKITHS « X MU
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas womnmeknuss 1QpOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranudeckast XUMHUSL.
DONEeKTpOHHBIN YIEeOHUK IS CPETHEH IITKOIBI

AJIKEHBI: COCTaB u 11.10.2023 | https://myschool.edu.ru/ bu6muoreka ITOK

CTpPOCHHE, CBOMCTBA http://him.1september.ru Enunast xosmekmumsi L{OP: TlpeamerHas
KOJUICKITUST « X UMUS»
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komneknus  1UQPOBBIX  00pa30BaTENIbHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranudeckast XUMHUSL.
OJEeKTPOHHBIN YUeOHUK AJIsl CpeIHEH IKOJIBI

OTuleH W TpPONMHWICH — 18.10.2023 https://myschool.edu.ru/ Bubauoreka ITOK

pocTeHme http://him.1september.ru Emunas xommekius I[OP: TIpeamerHast

MIPEICTAaBUTENN ATKEHOB KOJITCKIUS « XUMHSI
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xomnekius —1U(POBBIX  00pa30oBaTEIbHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Oprannyeckas XUMHUSL.
DJIEKTPOHHBIN YICOHHUK JJIs1 CPEIHEH IITKOJIbI

IIpakTudeckas padora Ne 1. 25.10.2023 https://myschool.edu.ru/ butmuoreka IIOK

«lTonyuenue oTUiieHa U
U3Y4YCHHUE €TO CBOMCTB)

http://him.1september.ru Emunmas xommexmus I{OP: TIpeamernas
KOJIJICKIIHUA «XI/IMI/ISI»
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

Enunas komneknus  1u@pOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranunueckas XUMHSL,
DONEeKTPOHHBIN YIeOHUK IS CPETHEH IITKOITBI

9 Aunkanuensl. Byraanen-1,3 08.11.2023 https://myschool.edu.ru/ Bubmuoreka IJOK
5 MeTmIoyTaauen-1,3. http://him.1september.ru Emunas wommexius I[OP: TIpeamernas
Ilomyuenue KOJUIEKITUS «XUMUSI»
CHHTETHYECKOTO KaydyKa U http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
pe3UHBI Envnas komtekuus 1uQpPOBBIX  00pa3oBaTENbHBIX  PECYpPCOB
https://orgchem.ru/chemi/part1.php Opranuveckast XUMHUSL.
OJNEKTPOHHBIN YICOHUK JJIs CPETHEH IIKOJIBI
10 AJKUHBIL: COCTaB u 15.11.2023 | https://myschool.edu.ru/ bu6nuoreka ITOK
0COOCHHOCTH CTPOCHHSI, http://him.1september.ru Emunas xomrekius I[OP: IIpeamerHast
TOMOJIOTUYECKUIA pan. KOJUIEKIUS <« XUMUS»
AleTHIIeH — TpocTeHmit http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
MIPEICTaBUTEIb AJTKUHOB Enunas komnmeknus — 1U@pPOBBIX  00pa30BaTEIbHBIX  PECYPCOB
https://orgchem.ru/cheml/part1.php Opranudeckast XUMHUSL.
OJNIEKTPOHHBIN YISOHHUK JJIs CPETHEH IITKOJIBI
11 Brruncienus 110 22.11.2023 | https://myschool.edu.ru/ bu6mmoreka ITOK
YPaBHEHHUIO  XHMHYECKOMN http://him.1september.ru Enunast xosekumsi L{OP: TlpeamerHas
peakuuu KOJUIEKIUS <« XUMUS
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komneknuss 1HQpOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranudeckast XUMHUSL.
DJIEKTPOHHBIN YICOHHUK JJIs1 CPEIHEH IITKOJIbI
12 ApeHbl: OEH30J U TOJYOIL. 29.11.2023 | https://myschool.edu.ru/ bubmurorexa [JOK

TokcuuHOCTD apCHOB

http://him.1september.ru Emunas womnexnums [[OP: TIpeametnas
KOJIJIEKIINS «XUMUS)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnmeknuss 1uQpoBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranudeckast XUMHUSL.
OJEeKTPOHHBIN YUeOHUK ATl CpeTHEH IIKOJIBI



https://orgchem.ru/chem1/part1.php
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://orgchem.ru/chem1/part1.php

13 I'eneTnueckas CBS3b 06.12.2023 https://myschool.edu.ru/ Bubmuoreka IJOK

YTJIICBOIOPOJIOB, http://him.1september.ru Emunas wommexius I[OP: TIpeamernas

MIPUHAIUIEKAIITIX K KOJUTEKIIHS «XAMUSD)

Pa3IMYHBIM Kjlaccam http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas womnmeknmss 1HQPOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Oprannveckas XMMHUSL.
ONEKTPOHHBIN YUYCOHUK JJIs CPETHEH IITKOJIBI

14 [pupoansie UCTOYHUKH 13.12.2023 | https://myschool.edu.ru/ butaunorexa [JOK

YIJIEBOJIOPO/IOB: http://him.1september.ru Enunast xosmekumst L{OP: TlpenmerHas

MIPUPOIHBIN ras 51 KOJUIEKLUS « XHAMHUSD)

HOMYTHBIC HE(TSHBIC Ta3bl, http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

HePTh ¥ TPOIYKTH €& Enunas womnmeknuss 1QpOBBIX  00pa30BaTENBHBIX  PECYPCOB

nepepaboTKu https://orgchem.ru/chemi/partl.php Opranuueckas XUMHSL,
DONEeKTpOHHBIN YIEeOHUK IS CPETHEH IITKOIBI

15 [pupoansie UCTOYHUKH 20.12.2023 | https://myschool.edu.ru/ butdmaunorexa [JOK

YIJIEBOI0OPOIOB: http://him.1september.ru Enunast xosutekmmst L{OP: TIpeamerHas

MIPUPOIHBIN ras 51 KOJUIEKLUS « XAMHUSD)

HOMYTHBbIE HE(TSHBIC Ta3bl, http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

HeTh M MPOIYKTHI e Enunas  komwtekuus 1HQPOBBIX  00pa3oBaTENbHBIX  PECYpPCOB

nepepadboTKH https://orgchem.ru/chemi/partl.php Opranuueckas XUMHSL,
OJEeKTPOHHBIN YUeOHUK AJIsl CpeIHEH IKOJIBI

16 KontponbHast pabora 1o 27.12.2023 https://myschool.edu.ru/ Bubmuoreka IIOK

pazzeny «YTIeBOI0POIbD» http://him.1september.ru Emunas xommekius I[OP: TIpeamerHast
KOJIJIEKIINS «XUMUS)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas  komtekuus 1HQPOBBIX  00pa3oBaTENbHBIX  PECYpPCOB
https://orgchem.ru/chemi/partl.php Oprannyeckas XUMHUSL.
DJIEKTPOHHBIN YICOHHUK JJIs1 CPEIHEH IITKOJIbI

17 [IpenenbHBIE OHOATOMHBIC 10.01.2024 https://myschool.edu.ru/ butmuoreka IIOK

CIHUPTHI: METAHOJI U ITAHO.
Bonoponnas cBs3b

http://him.1september.ru Emunmas xommexmus I{OP: TIpeamernas
KOJIJICKIIHUA «XI/IMI/IH»
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
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Enunas komneknuss  1@pOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranunueckas XUMHSL,
DONEeKTPOHHBIN YIeOHUK IS CPETHEH IITKOITBI

18 MHOTOAaTOMHBIE  CIIHPTHI: 17.01.2024 | https://myschool.edu.ru/ bubmmoreka ITOK

STUJICHTJIUKOJIb U TIUICPUH http://him.1september.ru Emunas wommexius I[OP: TIpeamernas
KOJUICKIIUS «XAMUSD)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnmeknus — 1U@pPOBBIX  00pa30BaTEIbHBIX  PECYPCOB
https://orgchem.ru/chemi/partl1.php Opranuveckast XUMHUSL.
OJNEKTPOHHBIN YICOHUK JJIs CPETHEH IIKOJIBI

19 deHo: CTpOCHHE 24.01.2024 | https://myschool.edu.ru/ bubmurorexa [JOK

MOJICKYJIbI, (U3NYCCKHE U http://him.1september.ru Emunas xomrekius I[OP: IIpeamerHast

XHMHUYECKHE CBOICTBA, KOJUTEKITUS «XUMHUSI»

NPUMEHCHHUE http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnmeknus — 1U@pPOBBIX  00pa30BaTEIbHBIX  PECYPCOB
https://orgchem.ru/cheml/part1.php Opranudeckast XUMHUSL.
OJNIEKTPOHHBIN YISOHHUK JJIs CPETHEH IITKOJIBI

20 AJIbIIErUIbL: 31.01.2024 | https://myschool.edu.ru/ bu6mmoreka ITOK

bopmabaeru u http://him.1september.ru Enunast xosekumsi L{OP: TlpeamerHas

arneTanpAeTua. ATIeTOH KOJUIEKIIUS «XAMUSD)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas womnmeknus 1QpPOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl1.php Opranudeckast XUMHUSL.
DJIEKTPOHHBIN YICOHHUK JJIs1 CPEIHEH IITKOJIbI

21 OIHOOCHOBHEIE 07.02.2024 | https://myschool.edu.ru/ bu6mmoreka ITOK

npefenbHble  KapOOHOBBIE
KHCJIOTBI: MypaBbUHAsI W
YKCyCHas

http://him.1september.ru Emunas womnexnums [[OP: TIpeametnas
KOJIJIEKIINS «XUMUS)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komneknus 1udpoBBIX  00pa30oBaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranudeckast XUMHUSL.
OJEeKTPOHHBIN YUeOHUK ATl CpeTHEH IIKOJIBI
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22 [Ipaktnueckas padora No 2. 14.02.2024 | https://myschool.edu.ru/ budanorexa [JOK

«CnoiicTBa pacTBopa http://him.1september.ru Emunas wommexius I[OP: TIpeamernas

YKCYCHOM KHCITOTEI» KOJUTEKIIHS «XAMUSD)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas womnmeknmss 1HQPOBBIX  00pa3oBaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Oprannveckas XMMHUSL.
ONEKTPOHHBIN YUYCOHUK JJIs CPETHEH IITKOJIBI

23 CreapuHOBasi ¥ OJICHHOBAs 21.02.2024 | https://myschool.edu.ru/ bubdanorexa [JOK

KHCIIOTHI, KaK http://him.1september.ru Enunast xosmekumst L{OP: TlpenmerHas

MPEJICTABUTEIN  BBICIIMX KOJUIEKIIUS « X AMUSD)

KapOOHOBBIX KUCIOT http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas womnmeknuss 1QpOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranudeckast XUMHUSL.
DONEeKTpOHHBIN YIEeOHUK IS CPETHEH IITKOIBI

24 Mplia Kak COIM BBICIIMX 28.02.2024 | https://myschool.edu.ru/ bu6mmoreka ITOK

KapOOHOBBIX KHCJOT, HX http://him.1september.ru Enunast xosmekmumsi L{OP: TlpeamerHas

MoloIIee AeHCTBHE KOJUIEKIIUS «XAMUSD)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komneknus —1U(POBBIX  00pa3oBaTElbHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranudeckast XUMHUSL.
OJEeKTPOHHBIN YUeOHUK AJIsl CpeIHEH IKOJIBI

25 Cnoxnble  3GUpPHl  Kak 06.03.2024 https://myschool.edu.ru/ Bubauoreka ITOK

MPOU3BOIHBIE KapOOHOBBIX http://him.1september.ru Emunas xommekius I[OP: TIpeamerHast

KHCJIOT. Tunponus KOJUIEKIIUS «XAMUS

CJIOJKHBIX 3(HPOB http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xomnekius —1U(POBBIX  00pa30oBaTEIbHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Oprannyeckas XUMHUSL.
DJIEKTPOHHBIN YICOHHUK JJIs1 CPEIHEH IITKOJIbI

26 Kupsr: TUIPOITU3, 13.03.2024 https://myschool.edu.ru/ butmuoreka IIOK
MpUMEHEHHE, http://him.1september.ru Emumas xommexmus I{OP: TIpeamernas
Ounosoruueckas poib KOJUICKIIUS «XAMUSD)

JKUPOB

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
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Enunas komneknuss 1@pOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranunueckas XUMHSL,
DONEeKTPOHHBIN YIeOHUK IS CPETHEH IITKOITBI

27 VrieBonsr: COCTaB, 20.03.2024 | https://myschool.edu.ru/ bu6nuoreka ITOK
KJIaCCH(UKAIIHSL. http://him.1september.ru Emunas wommexius I[OP: TIpeamernas
Baxneiimme KOJUICKIIUS «XHUMUSY
NPEICTABUTENN: TIFOKO34, http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
(hpykTo3a, caxaposa Enunas komnmeknus — 1U@pPOBBIX  00pa30BaTEIbHBIX  PECYPCOB
https://orgchem.ru/chemi/partl1.php Opranudeckast XUMUSL.
OJNEKTPOHHBIN YICOHUK JJIs CPETHEH IIKOJIBI
28 Kpaxman u 1esumonos3a Kak 03.04.2024 | https://myschool.edu.ru/ bubmaurorexa [JOK
MIPUPOJTHBIC TIOJTUMEPBI http://him.1september.ru Emunas xomrekius I[OP: IIpeamerHas
KOJUIEKIUS <« XUMUS»
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnmeknus — 1U@pPOBBIX  00pa30BaTEIbHBIX  PECYPCOB
https://orgchem.ru/cheml/part1.php Opranudeckast XUMHUSL.
OJNIEKTPOHHBIN YISOHHUK JJIs CPETHEH IITKOJIBI
29 Kourponbhast pabora 1o 10.04.2024 | https://myschool.edu.ru/ bu6mmoreka ITOK
pasneny http://him.1september.ru Enunast xosekumsi L{OP: TlpeamerHas
«Kucnopoaconepxkauue KOJUIEKIUS <« XUMUS
OpraHUYecKue http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
COETMHEHUSD) Enunas komneknuss 1HQpOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl1.php Opranudeckast XUMHUSL.
DIEeKTPOHHBIA YIeOHUK TSI CPEIHEH IKOIIBI
30 AMUHBI:  METHJIAMHH U 17.04.2024 | https://myschool.edu.ru/ bu6mmoreka ITOK

AaHUJINH

http://him.1september.ru Emunas womnexnus [[OP: TIpeametnas
KOJIJIEKIINS «XUMUS)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komneknus 1udpoBBIX  00pa30oBaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranudeckast XUMHUSL.
OJEeKTPOHHBIN YUeOHUK ATl CpeTHEH IIKOJIBI
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31 AMMHOKHCIIOTBI Kak 1 24.04.2024 | https://myschool.edu.ru/ bubmmoreka ITOK
aM(pOTepHBIC OPTaHUYCCKUC http://him.1september.ru Emunas wommexius I[OP: TIpeamernas
COETMHEHVIS, 170 KOJUTEKIIHS «XAMUSD)
Ouorornyeckoe 3HauYCHUE. http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Ienrtumpt Enunas womnmeknmss 1HQPOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Oprannveckas XMMHUSL.
ONEKTPOHHBIN YUYCOHUK JJIs CPETHEH IITKOJIBI
32 benku kak  TpUpOIHBIC 1 06.05.2024 | https://myschool.edu.ru/ butdmanorexa [JOK
BBICOKOMOJICKYJISIPHBIC http://him.1september.ru Enunast xosmekumst L{OP: TlpenmerHas
COCIIUHEHUS KOJUIEKIIUS « X AMUSD)
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas womnmeknuss 1QpOBBIX  00pa30BaTENBHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranudeckast XUMHUSL.
DONEeKTpOHHBIN YIEeOHUK IS CPETHEH IITKOIBI
33 OCHOBHBIE TTOHATHS XUMHH 1 15.05.2024 | https://myschool.edu.ru/ bubmmoreka ITOK
BBICOKOMOJICKYJISIPHBIX http://him.1september.ru Enunast xosmekmumsi L{OP: TlpeamerHas
COeIUHEHUN KOJUIEKIIUS «XUMUS
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komneknus  1UQPOBBIX  00pa30BaTENIbHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Opranudeckast XUMHUSL.
OJEeKTPOHHBIN YUeOHUK AJIsl CpeIHEH IKOJIBI
34 OCHOBHBIE METOBI CUHTE3A 1 22.05.2024 https://myschool.edu.ru/ Bubauoreka ITOK
BBICOKOMOJIEKYJIIPHBIX http://him.1september.ru Emunas xommekius I[OP: TIpeamerHast
coequHeHmit. IlmacTmaccsl, KOJITCKITUS «XHMUSI
Kay4JyKH, BOJOKHA http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xomnekius —1U(POBBIX  00pa30oBaTEIbHBIX  PECYPCOB
https://orgchem.ru/chemi/partl.php Oprannyeckas XUMHUSL.
DIEeKTPOHHBIA YUSOHUK TSI CPETHEH IKOIIBI
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPO'PAMME
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11 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Kontpo
JIbHbIE
padoThI

IIpakTu
YyecKue
padoThI

JlaTa
HU3yYeHH s

JJIeKTPOHHBIE HH(PPOBLIE 00pa3oBaTe/bHbIE PeCypChl

AToM.

XHUMHAYECKUN 3JIEMEHT.

DIIEeKTpOHHAs

KOH(UTYpaIs aTOMOB

https://myschool.edu.ru/ bu6nurorexa LIOK
http://him.1september.ru Eaunas xomutexnus LIOP: Ilpeamernas
KOJUICKITUS «XUMHS
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-
Hay4Hbl€ SKcriepuMeHThl: xumus. Komnekuus Poccuiickoro
0011e00pa3oBaTebHOTO MopTalia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumus_11_kmacc_abpusia/index.html?ysclid=1
mhlse8ah0926955470

[lepuoguueckuii 3aKkoH U
Ilepuonnueckas  cucreMa
XUMHUYECKHX 3JIEMEHTOB /.
W. MenpeneeBa, X CBS3b C
COBpPEMEHHOMU Teopuen
CTPOEHHUS aTOMOB

https://myschool.edu.ru/ bu6nuorexa [IOK
http://him.1september.ru Equnas komnexuusa LIOP: ITpenmernas
KOJIICKIUS «XHUMHUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4yHbI€ SKcIIepuMeHThl: xumus. Komnekuus Poccuiickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunnast komnexnus nudpoBbeIXx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _knacc ["aOpuisn/index.html?ysclid=I1
mhlse8ah0926955470
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3aKOHOMEPHOCTHU

WU3MEHEHUS CBOICTB
XUMHYECKAX DJIEMEHTOB U
ux COCTUHCHHIA 1o
TpynmaM ©  TEPHOAaM.
3HaYCHHE TEPHOANISCKOTO
3aKOHa u CUCTEMBI
XUMHYECKHAX 3JIEMEHTOB
J.N. Menpeneena B
pa3BUTHH HAYKU

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas

KOJUIEKIIUS «XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKCTIepuMeHThI: Xumus. Komtekius Poccutickoro

00111e00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://mena24.pd/Xumusa 11 _xkmacc ["aGpunsan/index.html?ysclid=I1
mhlse8ah0926955470

Crpoenue BELLECTBA.
Xumuueckass  CBs3b, €€
BUJIBL; MEXaHHU3MBI
o0pa3oBaHHs KOBaJICHTHOM
cBs3u. BomopoaHas cBs3b

https://myschool.edu.ru/ bubnuoreka [IOK
http://him.1september.ru Enunas komnexkuust LOP: [Ipenmernas

KOJUIEKIMS «XUMUS»
http://school-collection.edu.ru/collection/chemistry EcrectBenHo-
Hay4HbIE SKCIIepUMeHThI: xumus. Komneknus Poccniickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://mena24.pd/Xumust_11_knacc T'abpuista/index.html?ysclid=1
mhlse8ah0926955470

BanenTHocTs.
DIEeKTPOOTPHUIIATEIHBHOCTb.
Crenenb OKHCIICHHSL.
BemectBa MonekynasipHOTO
u HEMOJICKYJISIPHOTO
CTPOCHUSA

https://myschool.edu.ru/ bubnuoreka [IOK
http://him.1september.ru Enqunas komnexuusa LIOP: ITpenmernas

KOJUIEKIUS «XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIE SKCIIepUMeHThI: xumus. Komneknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexnus nudpoBbx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xknacc_[MaOpuisan/index.html?ysclid=I
mhlse8ah0926955470
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TlonsaTne o0 AWCHEPCHBIX
cucreMax. VCTUHHBIE U
KOJUIOMTHBIC pacTBOPHI.
MaccoBas g0 BeliecTsa B

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas
KOJUICKITUS «XHAMHUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-

pactBope Hay4HbIC dKCTIepuMeHThI: Xumus. Komtekius Poccutickoro
00111e00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://mena24.pd/Xumusa 11 _xkmacc ["aGpunsan/index.html?ysclid=I1
mhlse8ah0926955470

Knaccudukarnms u https://myschool.edu.ru/ bubnuorexa [IOK

HOMCHKJIAaTypa http://him.1september.ru Enunas komnexkuust LOP: [Ipenmernas

HCOPraHMIECKHX KOJUIEKIUS « XUMHUSD)

coequuenuil. I'eneTuueckas

http://school-collection.edu.ru/collection/chemistry EctecTtsenno-

CBs3b HCEOPraHn4CCKUX . o
HAaYYHBIC OKCIICPUMECHTDBI: XUMMUL. KOJ'IJ'IGKIII/I?I Poccuiickoro

BCIICCTB, Pa3JINYHBbIX

TACCOR 00111e00pa30BaTeNbHOTO MopTalia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumusa_11_xmacc_Tabpmmsan/index.html?ysclid=I
mhlse8ah0926955470

Knaccudukanms https://myschool.edu.ru/ bubnuorexa [{OK

XUMUYECKHX PpEaKkUuil B
HEOpraHU4eCKON 51
OpraHMYECKOM XUMHUH.
3aK0H COXpaHEHHUS MAacCChI
BELIECTB; 3aKOH
COXpaHEHUs u
MIPEBPAIICHNS SHEPTHH TPH
XUMHUYECKUX PEaKIUsIX

http://him.1september.ru Enqunas komnexuusa LIOP: ITpenmernas
KOJUIEKIUS «XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBerHHO-
Hay4HbIE SKCIIepUMeHThI: xumus. Komneknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexus nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xknacc_[MaOpuisan/index.html?ysclid=I
mhlse8ah0926955470



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

CxkopocTb peaxium.
Obpartumbie peaxuuu.
XuUMHUYECKOE paBHOBECHE

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas
KOJUICKITUS «XHAMHUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKCTIepuMeHThI: Xumus. Komtekius Poccutickoro

00111e00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://mena24.pd/Xumusa 11 _xkmacc ["aGpunsan/index.html?ysclid=I1
mhlse8ah0926955470

10 IMpaktuueckas pabora Ne 1. https://myschool.edu.ru/ bubnuorexa [IOK

«BrusiHue pasTUYIHBIX http://him.1september.ru Enunas komnexkuust LOP: [Ipenmernas

(haxTOpoB  Ha  CKOPOCTBH KOJUIEKIUS « XUMHUSD)

XHMHYCCKOH PeaKimiy http://school-collection.edu.ru/collection/chemistry EctectBernHo-
Hay4HbIE DKCIIepUMEHThI: xumus. Komteknus Pocculickoro
0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xnacc_[MaOpuisan/index.html?ysclid=I1
mhlse8ah0926955470

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

aucconuanusa. Ilonsarue o
BOJIOPOJTHOM  TTOKa3aTee
(pH) pactBopa. Peakuun
HUOHHOT'O oOMeHa.
I'maponu3 opraHuyeckux H
HEOPraHMYECKHUX BEIIECTB

http://him.1september.ru Equnas komnexkuusa LIOP: ITpenmernas
KOJUIEKIUS «XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBerHHO-
Hay4HbIE SKCIIepuMeHThI: xumus. Komneknus Poccuiickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexus nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xknacc_[MaOpuisan/index.html?ysclid=I
mhlse8ah0926955470



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

12

OKHCIUTETBHO-
BOCCTaHOBHUTEIILHbBIC
peaknum.  Ilomsatume 00
3JIEKTPOJIN3E PACILIABOB U
pacTBOpPOB coJjieit

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas
KOJUICKITUS «XHAMHUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKCTIepuMeHThI: Xumus. Komtekius Poccutickoro

00111e00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xomnexmus nundpoBbIx 00pa3oBaTeNbHBIX PECypCoB
https://mena24.pd/Xumusa 11 _xkmacc ["aGpunsan/index.html?ysclid=I1
mhlse8ah0926955470

13

KonTtponpaas pabotra mo
pasneny «Teopetuueckue
OCHOBBI XUMHUID»

https://myschool.edu.ru/ bubnuroreka [IOK
http://him.1september.ru Enunas komnexkuust LOP: [Ipenmernas
KOJUICKITUS «XUMHS
http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-
Hay4HbIE DKCIIepUMEHThI: xumus. Komteknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xnacc_[MaOpuisan/index.html?ysclid=I1
mhlse8ah0926955470

14

Mertamibl, UX MOJIOKCHHUE B
Ilepuonnueckoii  cucreme
XUMHUYECKUX 3JIEMEHTOB [l.

n. Meunneneena u
0COOEHHOCTH CTpOCHHUS
aTOMOB. O06mue
(buznveckne CBOIiCTBa
METaJIJIOB

https://myschool.edu.ru/ bu6nuoreka [IOK
http://him.1september.ru Enqunas komnexuusa LIOP: ITpenmernas
KOJUIEKIUS «XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBerHHO-
Hay4HbIE SKCIIepUMeHThI: xumus. Komneknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexus nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xknacc_[MaOpuisan/index.html?ysclid=I
mhlse8ah0926955470



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

15

Crnnassl METaJIJIOB.
ONEeKTPOXUMHUYECKUN  psf
HanpspKeHUH METasjioB

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas

KOJUIEKLIUS «XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKCTIepuMeHThI: Xumus. Komtekius Poccutickoro

00111e00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pdy/Xumus_11_xmacc_Tabpuisn/index.html?ysclid=I
mhlse8ah0926955470

16 XUMHUYECKHE CBOICTBa https://myschool.edu.ru/ bubnnoreka [JOK
B)KHCUIIINX METAJIOB http://him.1september.ru Enunas komnexkuust LOP: [Ipenmernas
(HaTpuid, KamWi, KambIWi, KOJUTeKIUA «XUMUS
MarHuH, MfoM“H“ﬁ) uonx http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
COCHIHCHIH Hay4HbIE SKCIIepUMeHThI: xumus. Komneknus Poccniickoro
0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://mena24.pd/Xumust_11_knacc T'abpuista/index.html?ysclid=1
mhlse8ah0926955470
17 XuMuueckue CBOMCTBA https://myschool.edu.ru/ bubmuoreka [JOK
Xpoma, MemM M uX http://him.1september.ru Enqunas komnexuusa LIOP: ITpenmernas
COeIMHEeHHH KOJIJIEKIUS «XUMUSY

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbI€ SKcIIepuMeHThI: xumus. Komneknusa Poccniickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexus nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xknacc_[MaOpuisan/index.html?ysclid=I
mhlse8ah0926955470



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

18

XUMHUYECKHUE CBOMCTBA
IIMHKa, JKejle3a U HX
COCTMHEHUH

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas
KOJUICKITUS «XHAMHUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKcTIepuMeHThl: xumus. Komneknus Poccuiickoro

00111e00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xomnexmus nundpoBbIx 00pa3oBaTeIbHBIX PECYpCOB
https://mena24.pd/Xumusa 11 _xkmacc ["aGpunsan/index.html?ysclid=I1
mhlse8ah0926955470

19 [Mpaktuueckas pabora Ne 2. https://myschool.edu.ru/ bubnuorexa [IOK

"Pewenne http://him.1september.ru Exunas xomnekuus L{OP: IIpeaqmernas

SKCHECPUMCHTAJIBHBIX 3aJa4 KOJLIEKIIUS «XUMUS»

1o Teme «MeTammsn” http://school-collection.edu.ru/collection/chemistry EctecTenHO-
Hay4HbIE DKCIIepUMEHThI: xumus. Komteknus Pocculickoro
0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nndpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xnacc_[MaOpuisan/index.html?ysclid=I1
mhlse8ah0926955470

20 Hemerainnsl, UX MOJIIOKEHHUE https://myschool.edu.ru/ bubmuoreka [JOK

B Ilepuonnueckoii cucreme
XUMHUYECKUX 3JIEMEHTOB [l.

n. Meunneneena u
0COOEHHOCTH CTpOCHHUS
aTOMOB

http://him.1september.ru Enqunas komnexuusa LIOP: ITpenmernas
KOJUIEKIUS «XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBerHHO-
Hay4HbIE SKCIIepUMeHThI: xumus. Komneknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexus nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xknacc_[MaOpuisan/index.html?ysclid=I
mhlse8ah0926955470



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

21

dusznyeckue CBOICTBa
HEMETAIUIOB.  AJIJIOTPOIHUS
HEMETaUIOB (Ha TIpuUMeEpe
KHCII0poJa, cepbl, hocdopa
U yTiiepoza)

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas
KOJUICKITUS «XHAMHUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKCTIepuMeHThI: Xumus. Komtekius Poccutickoro

00111e00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas xoyuteknus 1udpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pdy/Xumus_11_xnacc_Tabpuisan/index.html?ysclid=I
mhlse8ah0926955470

22

XHUMHYECKHE CBOMCTBa
TajoreHoB, CEephl M UX
COETMHEHUH

https://myschool.edu.ru/ bubnuoreka [IOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas
KOJUICKITUS «XUMHS
http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-
Hay4HbIE DKCIIepUMEHThI: xumus. Komteknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumus_11_xmacc_Tabpmmsan/index.html?ysclid=I
mhlse8ah0926955470

23

XUMHYECKHE CBOMCTBaA
azora, ¢ocodppa u wux
COCIMHEHUN

https://myschool.edu.ru/ bu6nuoreka [IOK
http://him.1september.ru Equnas komnexkuus LIOP: ITpenmernas

KOJUIEKIUS «XUMUS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbIE SKCIIepUMeHThI: xumus. Komneknus Pocculickoro

o011eo0pa3oBaTeabHOro noprasia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexus nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xknacc_I'aOpuisn/index.html?ysclid=I
mhlse8ah0926955470



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
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http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

24

XUMHUYECKHUE CBOMCTBA
yriaepojia, KpeMHUST U UuX
COCTMHEHUH

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas

KOJUIEKLIUS «XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKCTIepuMeHThI: Xumus. Komtekius Poccutickoro

00111€00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://mena24.pd/Xumusa 11 _xmacc ["abpunsan/index.html?ysclid=I1
mhlse8ah0926955470

25

IIpuMeHeHne BaKHEUIIUX
HEMETAJIOB u ux
COEIMHEHUN

https://myschool.edu.ru/ bubnuoreka [IOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas
KOJUICKITUS «XUMHS
http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-
Hay4HbIE SKCIIepUMeEHTHI: xumus. Komneknus Poccuiickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://mena24.pd/Xumust_11_knacc T'abpuista/index.html?ysclid=1
mhlse8ah0926955470

26

O0001menue 5
cucTeMaThu3alus 3HaHuH 10
TEME «HemeTammby.
Brruucnenus o
YpaBHEHUSM  XHUMHYECKHUX
peakuui u
TEPMOXUMHUUYECKHUE PACIETHI

https://myschool.edu.ru/ bu6numoreka [IOK
http://him.1september.ru Enqunas komnexuusa LIOP: ITpenmernas
KOJUIEKIUS «XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBernHO-
Hay4HbIE SKCIIepUMeHThI: xumus. Komneknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexus nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xknacc_[MaOpuisan/index.html?ysclid=I
mhlse8ah0926955470



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
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27

[Ipaktnueckas padora Ne 3.
«Pemienue
AKCIIEPUMEHTAIBHBIX 3a7ad
o Teme "Hemeramib:"»

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas

KOJUIEKLIUS «XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKCTIepuMeHThI: Xumus. Komtekius Poccutickoro

00111e00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://mena24.pd/Xumusa 11 _xkmacc ["aGpunsan/index.html?ysclid=I1
mhlse8ah0926955470

28

KonTtponpaas pabotra mo
TeMaM «MeTamibl» "u
«HemeTameny

https://myschool.edu.ru/ bubnuoreka [IOK
http://him.1september.ru Enunas komnexkuust LOP: [Ipenmernas

KOJUIEKIMS «XUMUS»
http://school-collection.edu.ru/collection/chemistry EcrectBenHo-
Hay4HbIE DKCIIepUMEHThI: xumus. Komteknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xnacc_[MaOpuisan/index.html?ysclid=I1
mhlse8ah0926955470

29

Heopranuueckue u
OpTraHMYECKHE  KHUCIOTHI.
Heoprannueckue u
OpraHMYECKUE OCHOBAHUS

https://myschool.edu.ru/ bu6nuoreka [IOK
http://him.1september.ru Enqunas komnexuusa LIOP: ITpenmernas
KOJUIEKIUS «XUMUS)
http://school-collection.edu.ru/collection/chemistry EctecTBerHHO-
Hay4HbIE SKCIIepUMeHThI: xumus. Komneknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexus nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xknacc_[MaOpuisan/index.html?ysclid=I
mhlse8ah0926955470



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
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AmdorepHbIe

HEOpraHM4YecKue u
OPTraHWYECKHE COCTMHEHHS.
I'enetnueckas CBSI3b
HEOpraHMYEeCKNX 1

OpraHNYECKHUX BEHIECTB

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas
KOJUICKITUS «XHAMHUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKCTIepuMeHThI: xumus. Komnekius Poccuiickoro

00111e00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumus_11_kmacc T'abpusia/index.html?ysclid=l
mhlse8ah0926955470

31 Poib XMMUHU B https://myschool.edu.ru/ bubnunoreka [JOK
obecneyeHuu http://him.1september.ru Enunas komnexkuust LOP: [Ipenmernas
KOIIOTHYECKOH, KOJUIEKIUS « XUMHUSD)
SHCPIeTHHCCKON " http://school-collection.edu.ru/collection/chemistry EctectBenHo-
MUIIEBOH  0E30IaCHOCTH, . .
Hay4YHBIC dKCIIepUMeHTHI: XxuMus. Kommeknus Poccuiickoro
paBBI/ITI/II/I MCAUIINUHBI.
Buger  mpotheccHoa o 00111e00pa30BaTeNbHOTO MopTalia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
JACATCIIbHOCTH, Tpe6YIOH.II/Ie
Enunast komnekmus nndpoBeIx 00pa3oBaTeIbHBIX PECYPCOB
yFHY6HeHHLIX XUMHNYCCKHUX . i
— https://nena24.pd/Xumus 11 _xnacc_[MaOpuisan/index.html?ysclid=I1
mhlse8ah0926955470
32 IpexncraBiaenust 06 06X https://myschool.edu.ru/ bubmuoreka [JOK

Hay4YHBbIX IMpUHOUIIax
ITPOMBITIJIECHHOT'O

MOJTYYEHUS BaKHEHIINX
BEIIECTB. IIpodeccun

XUMHUYCCKHUX MTPOU3BOJICTB

http://him.1september.ru Enqunas komnexuusa LIOP: ITpenmernas
KOJUIEKIUS «XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBerHHO-
Hay4HbIE SKCIIepUMeHThI: xumus. Komneknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexus nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xknacc_[MaOpuisan/index.html?ysclid=I
mhlse8ah0926955470



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

33

YeoBek B MHUPE BCUICCTB U
MaTcpuajioB

https://myschool.edu.ru/ bu6nuoreka IIOK
http://him.1september.ru Enunas komiexkuust LHOP: [Ipenmernas

KOJUIEKLIUS «XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIC dKCTIepuMeHThI: Xumus. Komtekius Poccutickoro

00111e00pa30BaTEILHOTO MOpTAJIa
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunas komnexuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://mena24.pd/Xumusa 11 _xkmacc ["aGpunsan/index.html?ysclid=I1
mhlse8ah0926955470

34

Xumust u 310POBbE
4eJI0BeKa

https://myschool.edu.ru/ bubnuroreka [IOK
http://him.1september.ru Enunas komnexkuust LOP: [Ipenmernas

KOJUIEKIMS «XUMUS»
http://school-collection.edu.ru/collection/chemistry EctectBenHo-
Hay4HbIE DKCIIepUMEHThI: xumus. Komteknus Pocculickoro

0011e00pa3oBaTeIbHOro Mmopraia
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
https://nena24.pd/Xumus 11 _xnacc_[MaOpuisan/index.html?ysclid=I1
mhlse8ah0926955470

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://myschool.edu.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1.  Xwumus / I'abpuensn O.C., OctpoymoB N.I'., Cnankos C.A., AkunonepHoe o01iecTBo
«M3marenscTBO «lIpocBemenue»

2. Xwumus, 11 knacce/ IN'abpuensu O.C., OctpoymoB WN.I'., Ciankos C.A., AKinoHepHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

3. Xwummus. 10 kiacc. PaGouas terpaas. ba3oBblil ypoBeHb.

I'a6puensu Oner Cepreesud, OctpoymoB Urops I'ennaaseBuy, Crnaakos Cepreit AHATONBEBHY.
Axmmoneproe obmectBo "M3narensctBo "IIpoceemnienue"

4.  Xwuwmwus. 11 xnacc. Pabouas rerpanb. ba3oBelil ypoBeHb.

INabpuensu Oner CepreeBuu, OctpoymoB Urops I'ennaaseBuy, CnaakoB Cepreit AHATOIbEBUY.
Axuunonepnoe obmectso "HU3narensctso "Ilpocsemenue”

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1.  O.C.TIabpuensy, I'.I'.JIpicoBa «Xumus. Metoamueckoe nocodue — 6a30BbIii YPOBEHb) -
M.: ipoda 2022 ron.

2. O.CTIabpuensH, U.I'.OcrpoymoB, «O01mas XuMusi B TeCTax, 3aj1a4ax, ynpaxkHeHusx. 11
kiace» — M.: llpoda, 2023 rox

3.  O.CTI'aopuensH, [1.H.bepeskun, A.A.YmrakoBa «Xumus 11 kracc: KoHTposbHBIE T
pOBepOYHBIC PadOTHI K yueOHHUKY». — M.: [Ipoda, 2021 r.

4, O.C.I'abpuensH, I'.I".JIsicoBa, A.I'.Beenenckast «Xumus 11 xnacc: HacronbHas kKHHATA 1715
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumus 11 xnacc: HactonpHas KHHATA 115
yuurens». Yacts 2 — M.: Ipoda, 2022 rox.

O.C.I'abpuensn, [1.B.PemeroB, .I'.OctpoymoBa «3aaaun 1o XUMHM U CIIOCOOBI UX PEIICHUS -
M.: «Ipodar, 2021ro.

6. B.I'. lenucona «Xumus 11 knacc noypounsle miaansl no yueouuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

7. M.A.Psa6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dk3aMeH,
20109r.

8.  O.C.I'abpuensn, .I'.octpoymM0oB «XHUMHUYECKU SKCTIEPUMEHT B mmIKouie 11 kiace»; - M.:
Hpoda. — 2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/ bubnuroreka I[JOK
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31 Enunas KOJUIEKLIUS
1M (POBBIX 00pa30BATEIBHBIX PECYPCOB

http://www.hemi.nsu.ru OTKpBITHIN KOJUTEIHK: XUMHUS

http://www.chemnet.ru T'azera «Xumusi» u caiiT it yuurens «5 uay Ha ypOK XUMUN
http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-Hay4HBIE  IKCIIEPHMEHTHI:
xumus. Komnexius Poccuiickoro o6meo0pa3zoBaresHOTO TopTaia
https://nena24.pd/Xumus_10_xnacc_ba3zoseiii_yposens_['adpuisn/index.html?ysclid=Imhlo2g
wcw950409860

https://nena24.pdp/Xumus_11_xnacc I'abpunsn/index.html?ysclid=Imhlse8ah0926955470
https://orgchem.ru/chemi/partl.php Opranudeckas Xxumust. DNEKTPOHHBIA YISOHUK ISl CPeTHEH
IIKOJIBI

http://him.1september.ru Exunas xomrekius [IOP: I[IpeamerHas KomteKus « XuMUs



https://myschool.edu.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://www.hemi.nsu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
https://лена24.рф/Химия_10_класс_Базовый_уровень_Габрилян/index.html?ysclid=lmhlo2gwcw950409860
https://лена24.рф/Химия_10_класс_Базовый_уровень_Габрилян/index.html?ysclid=lmhlo2gwcw950409860
https://лена24.рф/Химия_11_класс_Габрилян/index.html?ysclid=lmhlse8ah0926955470
https://orgchem.ru/chem1/part1.php
http://him.1september.ru/
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