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HHOACHUTEJIBHASA 3AIINCKA

[Tpumepnas paGouasi mporpaMmma MO XUMHUHU JJIsI OOYHYaIOMIMXCS C 3aEPXKKOM ICUXHYECKOTO
pasButus (nanee — 3[IP) Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUS COCTaBICHA B COOTBETCTBHH C
@enepanbHBIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHJAPTOM OCHOBHOTO OOIIEro 0O0pazoBaHHA
(ITpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM
octuin Poccuiickoit ®@eneparuu 05.07.2021 r., per. mHomep 64101) (manmee — ®I'OC 0O0O0),
[IpumepHO#l amanTUpOBaHHOM OCHOBHOM OOpa30BaTENbHOM MIPOrpaMMOil OCHOBHOIO  OOIIEro
o0pa3oBaHusl 00YJaIONIMXCS C 3aIEPKKOM TCHUXHYEcKOro pa3BuTHs (0100peHHon pemernneM OYMO
o o6memMy obpa3zoBanuio (poTokon oT 18 mapra 2022 1. Ne 1/22)) (masee — ITAOOIT OOO 3I1P),
[IpumepHoil paboueil mporpaMmsl y4eOHOIO IpeaIMeTa
«Xumus» (6a3oBbIil ypoBeHs), [IpumepHoil mporpamMmmoil BocnuTaHusi 0Oydarouuxcs Npu MOJIy4eHUH
OCHOBHOTO 00mIero o0pa3oBaHus, C YUETOM paclpeieIeHHBIX MO KJlaccaM MPOBEPSEMBIX TPeOOBaHHUNA
K pe3yJbTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIero 00pa3oBaHus 1
AIIEMEHTOB COJICpP)KaHMs, MPEJCTABICHHBIX B YHHUBEpPCAIbHOM KoudukaTope mo xumun, KoHmenmm
Mpero1aBaHus yaeOHOTo TpeaMera «XuMus», B 00pa3oBaTeNbHBIX opraHu3amisix PO, peanusyromux
OCHOBHBIE 00111€00pa30BaTeNbHbIE IPOTrPAMMBI.

OO0uasi xapakTepucTUKA y4eOHOro npeamera «XuMushy

VYyeOHuplii  mpeaMer  «XHUMHS» ~ BXOJUT B TNPEAMETHYIO  00JacTh
«EcTtecTBeHHOHAY4YHBIE TpEeaMETh». B cHucTeMe ecTeCTBEeHHOHAYYHOTO OOpa3oBaHMsI XUMHS Kak
y4eOHBIN TIPEIMET 3aHUMAeT BAKHOE MECTO B MO3HAHWH 3aKOHOB MPHUPO/IbI, (OPMHUPOBAHUN HAYIHOUH
KapTUHBI MUpa, CO3JAHUM OCHOBBI XMMHUYECKUX 3HAHHM, HEOOXOTUMBIX AJSi TOBCEIHEBHOM >KW3HU,
HABBIKOB 37I0POBOTO M OE30M1aCHOTO JUISTYesIOBEKa U OKPYKaIoIel ero cpeibl 00pa3a >KM3HH, a TaKkKe
B BOCIIUTAHUH IKOJIOTMYECKOU KYJIBTYpPHI.

VYCnemHocTs U3ydyeHus: XMMUHU CBA3aHa C OBJIAZICHUEM XHUMHUYECKHM SI3BbIKOM, COONIOICHUEM
mpaBuwil  0e30macHOM pabGoThl MpHU  BBIMOJIHEHWH XUMHUYECKOIO JKCIEPHMEHTa, OCO3HAHUEM
MHOTOYHCIIEHHBIX CBS3€l XUMUU C IPYTUMHU MPEIMETaMU IIKOJIBHOTO Kypca.

[Iporpamma BxiIFO4aeT B ceOsl OCHOBBI HEOPTAHMYECKOW W OPraHMYECKOW XuMmuu. [ aBHOU
uaeeil MporpaMMbl SBJISIETCS CO3JaHHe 0a30BOro KOMIUIEKCAa OIMOPHBIX 3HAHUN 10 XUMUH,
BBIPKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3pacTy 00y4arOMIMXCS U UX 0COOBIM 00pa3oBaTeNIbHBIM
MMOTPEOHOCTSM.

B comepxaHum n1aHHOTO  Kypca MpPEACTABIEHbl  OCHOBOIOJAramIINe XUMHYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOUYAIOIIME U3YYEHHE COCTAaBA M CTPOECHMS BEIIECTB, 3aBUCMMOCTH HUX
CBOWCTB OT CTPOEHHMs, IPOTHO3HUPOBAHUE CBOWCTB BELIECTB, HCCIEAOBAHUE 3aKOHOMEPHOCTEU
XUMUYECKUX MPEBPALLICHHUN U ITyTeH yIpaBiIeHUs UMUB LEJSIX [IOJTY4EHHUS BEIIECTB U MAaTEpUaJIOB.

TeopeTnuueckyto OCHOBY HW3Y4Y€HUsI HEOPraHMYECKOM XHMMHHM  COCTaBJISIET  aTOMHO-
MOJIEKyJIsipHOEe yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTKUMu



CBEICHMUSIMM O CTPOCHHMM aTOMa, BHUAAX XUMHUYECKOW CBSA3HM, 3aKOHOMEPHOCTSIX IPOTEKAHUS
XUMHUYECKUX PEAKIIUH.

B u3yuenuu Kypca 3HauuTEIbHAS POJIb OTBOJUTCS XUMHUECKOMY SKCIIEPUMEHTY: IIPOBEIECHUIO
MPAKTUYECKUX M JabOpaTOpHBIX paldOT, ONMHMCAHHIO PE3YAbTATOB YYCHHYECKOTO SKCIEPUMEHTA,
COOJIIOJICHUIO HOPM U IpaBMJI 6€301acHOM paboThl B XUMHUECKOH JTabopaTopuu.

Peanuzanus maHHOW TporpamMMbl B Ipoliecce OOy4eHHst MOo3BOJHMT oOydwatourumcs ¢ 3I[1P
YCBOMTD KIIFOUEBbIE XUMUUYECKUE KOMIIETEHIIUH U TIOHATH POJIb ¥ 3HAYEHUE XUMUUCPEOU IPYTUX HAYK O
MIPUPOJIE.

W3yuenne xumMun cnocoOCTBYeT (GOPMHPOBAHUIO Y O0yUArOIINXCS HAYYHOTO MUPOBO33PEHUS,
OCBOCHHIO OOIIEHAYYHBIX METOJIOB (HAOJIOJCHUE, W3MEPEHHUE, OSKCIEPHUMEHT, MOJCIUpOBaHHE),
OCBOEHUIO MPAKTUUYECKOTO NMPUMEHEHHS HAyYHBIX 3HAHUM, OCHOBAHHOTO Ha MEXIIPEAMETHBIX CBA3SX C
npeaMmeTamu «OKpyKaroui MUp»,

«Duzuka», «buonorusy, «l'eorpadus», «Marematuka» U GOpMUPYET KOMIIETEHIIMH, HEOOXOANMBbIE
JUTSI TIPOJIOJIKEHUsT 00pa30BaHUs B 00JIaCTH €CTECTBEHHBIX HaYK.

N3yuyenne xumum cnocoOcTByeT pa3BuTuio y oOyuatouiuxcsa ¢ 3IIP mpoctpancTBEeHHOTrO
BOOOpakeHUs1, PyHKIIMOHAILHOM TPaMOTHOCTH, YMEHMSI BOCIIPUHUMATh U KPUTUUYECKU aHAIU3UPOBATh
nH(pOpMalMIo, TPEACTABICHHYI0 B pa3MyHbIX (opMax. 3HAYMMOCTh NpeaMeTa s pPa3BUTHS
KU3HEHHOW KommeTeHnnn oOydatomuxcs ¢ 3I1P 3akmiouaercs B YCBOGHHHM OCHOBBI XHMMHYECKHUX
3HAHMUI,HEOOXOIMMBIX Ui TIOBCETHEBHOM JKU3HH; HABBIKOB 3/J0POBOT0 U 0€30IaCHOTO JUISTYeIOBEKa U
OKpY’Karolllel ero cpeipl 00pasa xu3Hu; GOPMUPOBAHUN HKOJIOTUYECKON KYIbTYpPHI.

[Iporpamma oTpaxaer cojaep:kaHue OOydeHHS NpeaMeTy «XHUMHsD» C Y4YETOM OCOOBIX
obOpasoBartenbHbIX ToTpedHOCTEH oOydarommuxcs ¢ 311P. OBnagenne yaeOHBIM TPEAMETOM «XUMUSI
MPEACTABIISIET OMPENEICHHYIO TPYAHOCTh it oOyuaroruxces ¢ 3[1P. DT1o cBsizaHO ¢ 0COOCHHOCTSIME
MBICIIUTEIbHOMN JIeATENBHOCTH, NEPUOANUECKUMHU KOJIeOaHUSIMU BHUMAHUS, MaJIbIM 00bEMOM TMaMSTH,
HEJO0CTAaTOYHOCThIO OOLIEro 3amaca 3HaHWM, TMOHMKEHHBIM TO3HABATEIbHBIM HWHTEPECOM U HHU3KUM
YPOBHEM PEUEBOT0 Pa3BUTHSI.

Jis mpeononeHus TPyOHOCTEW B H3Yy4eHUH Y4eOHOTO mpenMera «XUMHS» HeEoO0XoAauma
ajanrtanus o0beMa M XapakTepa ydeOHOTO MaTepuana K MO3HaBaTEIbHBIM BO3MOKHOCTSIM JAaHHOM
KaTeropum OOY4YaloOIIUXCs, Y4eT HMX OCOOCHHOCTEH pa3BUTHUS: UCIHOJIb30BAaHUE AaJTOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEKIIPEAMETHBIX CBS3€H, IOCTENEHHOE YCIIOKHEHHE U3Yy4aeMOro MaTepuarna.

[Ipn u3ydyeHHH XUMHUU HEOOXOJMMO OCYIIECTBISATH B3aUMOJCWCTBHE HA MOJUCECHCOPHOU
OCHOBE.

Teopernueckuii MmaTepuan peKOMEHAYETCS U3y4aTh B MPOLIECCE MPAKTUYECKON AeAaTeIbHOCTH.
Bo03MOXHO BbIZIeNIeHUE OTIENbHBIX YPOKOB Ha pPELICHUE 3aa4u B CBSI3U COCIIOKHOCTHIO aHaIM3a TEKCTa
oOyuarormumucs ¢ 3IIP. Opranuueckoe €IWHCTBO MPAKTUYECKOW M MBICIUTEIBLHON JEATEIbHOCTH
oOyyaronmxcs Ha ypoKax XHUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3HMCHBIX
XUMHYECKUX 3HAaHUN U yMeHud. Ocoboe BHUMAHHME MPU U3YUYECHUU XUMHUU YICISIETCS H3YYEHUIO
«CKBO3HBIX»  MOHATUH W (QOPMHUPOBAHMIO  HaBBIKA  CTPYKTYPHpPOBaHUS  Marepuana.



He.]'ll/l U 3a1a9Y1 U3yYCHUS yqeﬁﬂoro nmpeamMera «XHMUA»

Obwue yenu n3ydeHus y4eOHOTO mpeamera «XuMus» npeacrasieHsl B [Ipumepnoit paboueit

porpaMme OCHOBHOTO 0011ero oOpazoBanus. OHHAKTYaTM3UPOBAHBI C YUETOM HOBBIX PHOPHUTETOB B
CUCTEME OCHOBHOI'O 0O0IIero o0pa3oBaHus, HaPaBICHHOCTH OOy4YEHUs] Ha pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (QOopMHpOBaHHE €€ HMHTEUIeKTa W oOmeld KyabTypbl. OOydeHHEe yMEHHWIO YYHTHCA U
MPOI0JIKATh CBOE 00pa30BaHUE CaMOCTOSITENIbHO B HACTOSAIIEE BPEMS SIBIISIETCS OJHOM M3 BOKHEUIITUX
GbyHKIUH y9eOHBIX TPEIMETOB, B TOM YUCIIE H «XHUMHUN.

Hns oOywaromuxcst ¢ 3[IP, Tak ke, Kak W i1 HOPMATUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB,

OCBaMBAIOIIMX OCHOBHYIO O0pa30BaTCIbHYIO MPOTPaMMy, JTOMHHHUPYIOIIEE 3HAYCHHE MPHOOPETArOT
TaKue yeiu, Kax:

(¢bopMHUpOBaHME MHTEJUIEKTYaJIbHO pPa3BUTON JIMYHOCTH, TOTOBOM K COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY MPUHSTHIO PEILIEHUH, CIOCOOHOMN aanTUpOBaThCs K OBICTPO MEHSIOLIUMCS
YCIIOBUSM XKU3HU;

HaIpaBJIEHHOCTh 00YYEHHUs Ha CHCTEMATHYECKOE MPUOOIIEHUE yJalIuXcs K CaMOCTOSATENbHON
M03HABATEIbHON  JIEATEIbHOCTH, HAy4YHBIM W  NPAKTHUYECKUM METOJaM  II03HaHuf,
(hopMUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH,

ofOecriedeHre  yCIOBH, CIOCOOCTBYIOUIMX  TNPUOOPETEHHI0  OOydYaloIIMMHUCA  OIbITa
pa3zHooOpa3HOM AESITeTbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[HH ), UMEIOIINX YHUBEPCAIbHOE 3HaYeHUE IS Pa3IMUHBIXBHIOB AEITEIbHOCTH;
(hopMHpoBaHHEe YMEHUN OOBSCHATH U OLIEHHWBATH SIBJICHMSI OKPYKAIOIIET0 MUpa Ha OCHOBAHUU
3HAHWU U OTIBITA, OJYYEHHBIX MPU U3YUYEHUU XUMUU;

dbopMupoBaHre y OOydYalOIIUXCS TI'yMaHUCTUYECKUX OTHOUICHHWM, MOHMMAaHUS UEHHOCTU
XMMHYECKUX 3HAHUHM N7 BHIPAOOTKU 3KOJIOTUYECKH 11€JIECO00pa3HOT0 MOBEACHUS B OBITY U
TPYIOBOM AESATEILHOCTH B LENAX COXPAHECHHUSI CBOETO 3JI0POBBS M OKPYXKAIOIIEH MPUPOIHOU
CpeIbl;

pa3BUTHE MOTHUBAIMU K OOYUEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOCHHS OOIEYEeIOBEUECKHX IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQuiIs ¥ HANPABICHHOCTH JlabHEHIIEero oOyueHus.

Kypc HampaBieH Ha penieHue Cienyrolux 3a0ay, 00eCeunBaoIIuX peali3alHio IMYHOCTHO-

OPUEHTHUPOBAHHOTO M JESATENIbHOCTHOTO MOAXO0J0B K oOyueHuto xumuu oOydaromuxcs ¢ 3[IP wHa
YpOBHE OCHOBHOTO O0IIIero 00pa3oBaHus:

(bOpMI/IpOBaHI/Ie IEPBOHAYATIBHBIX CHUCTEMATU3HPOBAHHBIX Hpe,I[CTaBJ'ICHI/Iﬁ O BEHIECTBAX, HX
OpeBpalliICHUAX HW IPAKTHUICCKOM IIPUMCHCHUHU; OBJIAJICHHUC MMOHATUHHBIM arraparoMm H
CHUMBOJIMYCCKHUM SA3BIKOM XUMUHU,

0CO3HaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMHYECKOMH HAayKH KakK obmactu COBpPEMCHHOI'O
CCTCCTBO3HAHUA, XUMHYCCKHUX npeBpameHI/Iﬁ HCOPraHU4YCCKHUX M OPraHNYCCKUX BCHICCTB KaK
OCHOBBI MHOTHX SBJICHUM >KMBOM U HEKHBOM IMpUPOAbI; yTJ'IY6J'IeHI/Ie HpCI[CTaBJ'IeHI/Iﬁ 0
MaTCprUajJIbHOM CIUMHCTBC MHUpPA;



® OBJAJICHUE OCHOBAMHU XHMMHUYECKON IPAaMOTHOCTH: CIOCOOHOCTHIO aHATTU3UPOBATH U OOBEKTUBHO
OLCHUBATD )KU3HCHHLIC CUTYyalluH, CBA3aHHBIC C XI/IMI/IGI;'I, HaBBIKAMHU 0€301aCHOTO 06pa1ueHI/151 C
BCUICCTBAMHU, MUCIIOJIb3YCMbBIMU B HOBCGI[HGBHOfI JKM3HHU, YMCHUCM aHAJIU3UPOBATL U
IUIAHUPOBATh JKOJIOTMYECKH O€30MacHOE TOBEIECHUE B IEJSIX COXPAHCHHS 3JI0POBbS H
OKpYKalOLIEH Cpeibl;

" (hopmupoBaHNE YMEHUH YCTAHABIIMBATH CBSI3H MEK/Y PEATbHO HAOIIOIAEMBIMH XUMHUYCCKHUMH
SABJICHUAMU W IIpOLECCaMU, IMPOUCXO AAIUMHA B MHKPOMUDPE, 00BACHSITH IMPUYIKNHBL
MHOTOOOpa3usi BEIIECTB, 3aBUCHUMOCTh WX CBOWCTB OT COCTaBa M CTPOCHHS, a TaKKe
3aBHUCHUMOCTDb NPUMCHCHHA BCIICCTB OT UX CBOI>'ICTB;

u HpI/IO6peT€HI/Ie OIIbITa HMCIIOJIb30BaHUA PA3JIMYHBIX MCTOAOB M3Y4YCHHA BCHICCTB, Ha6J'IIOIIeHI/I$I
3a HUX IMIPEBpAlICHUAMU MpPU HOPOBCACHUNU HECIOXKHBIX XUMHWYCCKUX OKCIICPUMCHTOB C
WCIIOJIb30BaHUEM J1a00PaTOPHOTO 000PYI0OBaHMS U TPUOOPOB;

" (popMupoBaHWE TPEICTABICHUN O 3HAYEHWHM XMMHUUYECKOW HAYKH U PEIICHUH COBPEMEHHBIX
OKOJIOTHUYCCKUX Hp06J'ICM, B TOM 4YHUCJIC B MPCAOTBPAIICHHNUN TCXHOI'CHHBIX W OKOJOTHUYCCKUX
Karactpo.

Oco6ennocTu 0TOOpa U aJaNTALMHU Y4eOHOT0 MaTepuaJia N0 XMMHHU

O6yuenne yuyeOHOMY TpeIMeTy «XHUMHs» HEOOXOIMMO CTPOUTH HA CO3/IaHUHM ONTHUMATbHBIX
YCJIIOBUH Il YCBOEHHUS TporpaMMmHoOro Mmarepuana oOydaromumucs c¢ 3[1P. Bomemoe BHHMaHme
JIOJDKHO OBITH YJIEIEHO 0TOOpY yueOHOTO MaTepualia B COOTBETCTBUU C MPUHITATIOM JOCTYITHOCTH TIPH
COXpaHeHUHU 001iero 0a30Boro ypoBHs. OH JI0JDKEH MO COJIEpKaHUIO U 00beMY ObITh alaliTUPOBAHHBIM
g obyuatouxcs ¢ 3[1PB cooTBeTcTBUY ¢ MX 0cOOBIMH 00pa3oBaTeNbHBIMU TOTpedHOCTAMU. Clieyer
o0neryuThoBIaieHue MaTtepuaiom olydaromumucs ¢ 3I1P mocpeacTBom ero aeTanbHOT0 00BICHEHUS
C CHCTEMAaTHYE€CKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM B TPUMEHEHUU 3HAHUU C
WCIOJIb30BAHMEM TIPUEMOB aNTOPUTMHU3ALMHM U BU3YAIbHBIX OMNOpP, OOYyYEHHUS CTPYKTYPUPOBAHUIO
Marepuana.

Bonbiioe 3HaueHue ISl MOJHOIIEHHOTO YCBOGHMSI y4eOHOro MaTepuana HMeeT OIopa Ha
MEXIpPEeIMETHBIE CBSI3U BOMPOCOB, M3y4aeMbIX B JaHHOM Kypce, ¢ TaKUMU Yy4eOHBIMU IMpeIMeTaMu
kak «['eorpadus», «Duszukay, «buonorus». Ilo3Bomiss paccMarpuBaTh OJUH WU TOT K€ y4EOHBIN
MaTepuag C pa3HbIX TOYEK 3pEHUs, MEXKIPEIMETHbIE CBSI3M CHOCOOCTBYIOT €ro JydlleMy
OCMBICJICHHIO, 00JIee MPOYHOMY 3aKPEIUICHHUIO MOJYYSHHBIX 3HAHUM U MPAKTUYECKUX YMEHUH.

[Ipu moAroToBKe K ypoKaMm y4uTeNb JOJDKEH MPEeAyCMOTPETh (OPMUPOBAHUE Y 00YUAIOIINXCS
YMEHHI aHaM3UpOBaTh, CPAaBHUBATH, 0000LIaTh U3y4yaeMblili MaTepual, IUIAHUPOBATH MPEACTOSIIYIO
paboTy, OCYIIECTBIATh CAMOKOHTpPOJb. HeoOXoauMo NOCTOSHHO CJIEAUTh 3a MPaBUIHLHOCTHIO
pedeBoro odopMieHHs BbICKa3biBaHU oOyuaromuxcs ¢ 311P.

B cBmU ¢ 0coOCHHOCTSIMM TOBEACHUSM JAedTeldbHOCTH oOyyarommxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXO0UM CTPOKAUIINN KOHTPOJIb COOIIOICHUS MTPaBUIT
TEXHHUKHU 0€30MaCHOCTH MPH MPOBEICHUU JIA0OPATOPHBIX PaOOT B XUMHUYECKOM KaOHHETE.



HpI/IMepHLIe BHUBI 1€ATCIbHOCTH oﬁyqalomnxca C 3HP, Oﬁyc.]'IOBJIeHHLIe 0606LIMH06pa30BaTeJ’[bHLIMI/I HOTPCGHOCTHMH H
oﬁecne'mBalomne OCMBICJICHHO€ OCBOCHUE COACPKAHUN oﬁpasoBa}mﬂ o nmpeamMeTy «XHMHSD»

Conepxxkanne BUIOB AesiTenbHOCTH oOyuatomuxcsi ¢ 3[IP Ha ypokax Xumum ompenensiercs HUX OCOObIMU 00pa3oBaTeIbHBIMHU
notpebHocTsaMu. [lomumo mmmporoucnonbdyeMbix B OOIT OOO oOmmx anst BceX 0OydYaromuxcsi BUAOB JICATEIHHOCTUCIICTYET
YCHJIUTD BUJIBI  JESTEIHHOCTH, crierupUIHbIE U JAaHHOW  KaTeropuu oOydvaromuxcsi, g oOecreyeHus
OCMBICIIEHHOTO OCBOCHHS COJEp>KaHMsI 0Opa30BaHHA MO NPEIAMETY: YCHWJICHHE MPEAMETHO-TPAKTUYECKON NEATEILHOCTH C aKTUBHU3AIUMEH
CEHCOPHBIX CHCTEM; 4YepeOBaHHUE BHJOB JEATEIHLHOCTH, 3aJCHCTBYIOIINX pa3JIMYHbIE CCHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHaia ¢
OTIOPOI Ha aNTOPUTM; «IIOIIArOBOCTHY» BU3YYCHHHU MaTepHayia; HMCIOJb30BaHUE JOTMOJHHUTEILHOW BH3yaJbHOW OTOPHI (TUIaHBI,00pas3Ilbl,

CX€MBbI, 1a0JIOHBI, ONTOpHbIe Tabnuibl). i pa3BuTs y oOyyatouuxcs ¢ 3[IPymenus Jienatb  BBIBOJIBI, (dbopMupoBaHus
IPaMOTHOTO PEYEBOT0 BBICKAa3bIBAHUS HEOOXOJMMO HCIIONIB30BaTh ONOpHBbIE ciioBa M Kiumie. Oco0oe BHMMaHUE CIEAYeT
yAETUTh 0OYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepuaa: COCTaBICHNE PUCYHOUHBIX UBEPOATbHBIX CXeM, COCTaBJECHUE TaOJull,

cocTaBlieHHe  Kiaccuukanmuu ¢ 0003HAYEHHBIMH OCHOBAHUSMHU ISl KiIacCU(UKAIMM W HAMOJHEHHWE MX MPUMEpaMU U Jp.
[IpumepHas Temarnyeckass 1 TEpMUHOJIOTMYECKas Jiekcuka coorBeTcTByeT OOII

000.

Jia oGywaromuxcst ¢ 3I[IP cymecTBeHHBIMU SBISIOTCSI MpPHEMBI pabOThl C
JEKCUYECKHUM MatepuaioM 1o npeaMery. IIpoBoaurtcs crneumanbHas paboTa MO BBEACHUIO B AKTUBHBIM CIOBapbh OOYYaIOLIMXCS
COOTBETCTBYIOLIEH TepMUHOJOTUM. V3yuaemble TEpMHMHBI BBOJATCS Ha IMOJUCEHCOPHOM OCHOBE, O0s3aTelbHA BU3yalbHAs IMOJJEPIKKA,
JITOPUTMBI pabOThI € ONPEICIIEHUEM, OTIOPHBIE CXEMBI AJIS aKTYaIU3al[i TEPMHUHOJIOTUH.

MecTto y4eOHOro npeaMera «XuMuUsD> B y4eOHOM IIaHe

B cootBerctBuM ¢ DenepanbHbIM roCyAapCTBEHHBIM 00pa3oBaTelbHBIM CTaHAAPTOM OCHOBHOTO 00IIero oOpazoBaHus Y4eOHBIN
npeaMeT «XUMHUS» BXOAUT B MPEAMETHYIO 001acTh «EcTecTBeHHOHAYYHbIE TPEAMETHI) U SBISETCS 005S3aTeIbHBIM JUISl U3YUCHHUS.

Y4eOHBIM IJ1aHOM Ha €€ u3ydyeHue oTBe/IeHO 136 ydeOHBIX 4acoB — 10 2 4 B HEJCNIO B 8 U 9 Kjjaccax COOTBETCTBEHHO.

Conepxkanne ydeOHOTO TpeaMmeTa «XuMus», npencraBieHHoe B [IpumepHoii pabdoueit mporpamme, cooTBeTcTByer @I'OC OOO,
paspabotanHo c¢ yuetom [IpumepHOil OCHOBHOW 00pa3zoBaTENbHON MPOrpaMMbI OCHOBHOTO 0O0IEro o0pa3oBaHus MO y4eOHOMY MpeaMETy
«XuMus», cooTBeTcTBYeT [IpumepHON ananTUpPOBaHHOW OCHOBHOM 00pa3oBaTelbHONM MporpamMme OCHOBHOTO o0OIIero o0pazoBaHUs
oOyuaronuxcs ¢ 3aJIep>KKOU MCUXUYECKOTO PA3BUTHSL.



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/bHBIE XUMHYECKHE TOHATHS

IIpeamer xumuu. Posb Xxumuum B KU3HHM 4enoBeka. XUMHsA B CHCTeMe HayK. lena u BeniecTBa. DU3NUYECKHE CBOWCTBA BELIECTB.
ArperaTHoe cocTosiHue BeniecTB. [loHsATHE 0 MeTOax Mo3HaHUs B XUMHHU. UncThie BemecTBa 1 cMecu. CrocoObl pa3/iesieHus: cMeceii.

ATOMBI ¥ MOJEKYNbl. XWUMHYECKHe 3JeMeHThl. CHMBOJIBI XUMHYECKUX JJIeMEHTOB. [IpocTele W CIOXKHBIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHUE.

Xumnueckas Gopmyra. BaleHTHOCT aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTEbHAS aTOMHAS
Macca. OTHOcUTeNbHAas MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XMMUYECKOTO AJIEMEHTA B COSMHEHUU.

KomnuecTtBo BemecrBa. Mosbs. MonsipHast Macca. B3auMOCBSA3p KOJIMYECTBA, MACChl U YMCIIA CTPYKTYPHBIX €IMHMI] BemecTBa. Pacuérel
o opMyrIaM XHMHUYECKIX COCAMHEHUIH.

Ou3nueckue W XUMHUYECKHE SIBIICHUS. XUMHUECKas peakius W e€ MpHu3HaKh. 3aKOH COXPAaHEHHS MacChl BEIIECTB. XHMHYECKHE
ypaBHeHHs. Kinaccupukaus XUMHYECKIX peakiuii (COeTMHEeHNs, pa3JIoKeHNUs, 3aMeIeHHs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TMOCYIOH, ITpaBUiiaMu pabOThI B TabOpaToOpuu U NMpuéMaMu OOpaIleHUs ¢ JJaOOpaTOPHBIM 000PYyJIOBaHUEM,
M3y4YeHHUE M ONMCcaHne (PU3NUECKHX CBOMCTB 00pa3Il0OB HEOPTAHUMUECKHUX BEIIECTB, HAOMI0eHNEe (PU3HUECKUX (TUIaBJICHHE BOCKA, TasHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KUIEHHE M KOHJEHCAlMsl BOJbI) W XUMHUYECKUX (TOpEHHE CBEYM, IMPOKAJMBAHHWE MEIHON MPOBOJIOKH,
B3aUMO/ICHCTBUE MeJla C KUCIIOTON) SIBICHUM, HAOII0ACHNE U ONKMCAHKWEe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PeaKIHil (pa3jiokeHue caxapa,
B3aUMO/ICHCTBUE CEPHON KHUCIOTHI C XJIOpUAOM Oapus, pasziokenue ruapokcuaa meau () mpu HarpeBaHuM, B3auMOJEHCTBHE KeJe3a C
pactBopom conu menu (1), u3ydenue crnocoOGOB pa3zesieHus CMEceil: ¢ MOMOIIBI0 MarHuTa, (GUIbTPOBAaHUE, BbIIApPUBAHUE, AUCTUILIALINSA,
xpomatorpadusi, IpoBeJeHHEe OYUCTKH MMOBAPEHHOM COJM, HAOIIOJCHHE U OMHCAHUE PE3Y/IbTaTOB IMPOBEICHHS OMbITA, WILIIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JJaHie MO MOJIeKY (IIapOCTEP>KHEBBIX).

Baskneiiliue npeacraBuTe/ M HEOPraHMYeCKNX BeleCTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucimopo — aneMeHT u mpoctoe BerecTBo. HaxoxieHue Kucinopoaa B npupojie, Gu3ndeckue u
XUMHUYECKUe CBOMcTBa (peakiuu ropenus). Oxcuabl. Ilpumenenue xucnopoma. CrnocoObl MOJNydeHHS KHUCIOpoJa B Jabopatopuu u
npoMelieHHocTH. KpyroBopoT kucinopoaa B npupoje. O30H — aluioTporiHas MoIupUKalus KUCIOpoa.

TennoBoit 3¢ ekt XuMHuUeckoi peakluu, TEPMOXUMUYECKHE YPABHEHNUS, IK30- M SHAO0TEPMHUUECKUE peakiuy. TOMIMBO: yroib U METaH.
3arps3HeHue Bo3/lyXa, yCUIeHne MapHUKOBOTO 3¢ dekra, pazpylieHue 030HOBOTO CJIO05I.

Bopopoa — sneMeHT u mpocrtoe BemiecTBo. HaxoxkaeHue Bogoposa B MpHpoJie, (pusndeckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE,
crnocoObl norydeHus. Kucnorsl u comnm.



Monsipublii 00bEM ra30B. Pacu€Tel M0 XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cBorcTBa BoAbL. Bona kak pactBopureins. PacTBopsl. HackleHHbIE M HEHACHIILIEHHBIE PACTBOPHI. PACTBOPUMOCTD BEIIECTB
B Bojie. MaccoBasi /10J1s BEllleCTBA B pacTBOpe. XUMHUECKHUE CBOWCTBA Bojbl. OcHOBaHuUsA. Pojib pacTBOPOB B MPUPOJE U B KU3HU UYEIOBEKA.
KpyroBopoT BojbI B Iipupoe. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa ¥ 0YMCTKA PUPOIHBIX BO.

Knaccudpukanuss neopranmyeckux coeanHeHnid. Oxcuupl. Kimaccudukamms oxcumoB: coseoOpasyrommue (OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbIe) 1 HecoeoOpa3yronire. Homenkinarypa okcuoB. @u3nueckue U XMkMUYECKUE CBOMCTBA OKCHIOB. [loirydeHne oKCHIoB.

OcHoBanus. Knaccupukanus ocHoBaHM: MIENOYM M HepacTBOpuMble ocHOBaHMs. HomeHknarypa ocHoBaHuil. ®usnyeckue u
XUMHUYECKHE CBOMCTBA OCHOBaHUM. [losrydueHue ocHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. Ousndeckne U XUMUYECKHE CBOMCTBA KUCIIOT. P/l akTMBHOCTH METaJIJIOB
H. H. bekerona. [lonyyeHnne KUCIoT.

Comu. Homenknatypa cosieil. @u3nueckre 1 XMMHYECKHE CBOMCTBA cotiel. [losryuenue comeil.

I'enernueckas cBs3b MEXKAY KiacCcaMU HEOPTaHUUECKUX COEAUHEHUH.

Xumuueckuil IKCnepumenm:

KauyeCTBEHHOE OIpe/IeJIeHHe COJEepKaHUsl KHUCIOpOoJia B BO3JAyXe, IMOJIydeHHe, coOupaHHe, pacro3HaBaHUE M H3y4yeHUE CBOMCTB
KHUCIIOpO/ia, HAaONI0IeHWEe B3aWMOJICUCTBUSL BEIIECTB C KHCIOPOJAOM U YCIOBHUS BO3HHUKHOBEHHS W TpEKpalleHus TropeHus (moskapa),
O3HaKOMJIEHHE C oOpa3lamMH OKCHIOB M ONHCAaHHE MX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAaHME U W3Y4YE€HHE CBOMCTB BOAOPOIa
(ropenue), B3aumoaeicTBrE Boopoa ¢ okcuaom Menu (1) (Bo3MokHO MCIOIb30BaHNUE BUICOMATEPHUATIOB), HAOIIOIcHHE 00pa3IioB BEIIECTB
KOJIM4ecTBOM | MoJib, HcciieoBaHHE OCOOCHHOCTEW pPacTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTBHIO, MPUTOTOBIEHHWE PACTBOPOB C
omnpeneaEHHON MacCOBOM J0JeH pacTBOPEHHOTO BEIISCTBA, B3aMMOJICHCTBHE BOJBI C METalZIaMU (HAaTpUEM M KaibIlMeM) (BO3MOYKHO
UCII0JIb30BAHME BUJEOMATEPHUATIOB), HCCIENOBaHHE OO0pa3ll0B HEOPraHHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIOJEHHE H3MEHEHUS
OKpacKH MHAMKATOPOB B pacTBOpAX KUCIOT U IIeNoueH, n3ydeHue Bzaumoaeiicteust okcuna meau (1) ¢ pactBopom cepHOM KUCIOTHI, KHCIIOT C
MEeTaJUlaMH, pPeakUuid HEUTpaTu3aluy, NOJy4YEHUE HEPACTBOPUMBIX OCHOBAHWI, BBITECHEHHME OJHOTO MeETajla JPYyruM M3 pacTBOpa COJIH,
penieHue HKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHellne Ki1acchl HEOPraHUYEeCKUX COCTUHEHUI.

Iepuonuyeckuii 3axkoH u Ilepuoanyeckasi cucreMa xuMudeckux 3jeMeHToB /. U. MenaeneeBa. CtpoeHne aToM0B. XMMUYeCKAs
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUHN

[lepBpie MOMBITKM KJIacCU(PUKAIIMM XUMHUYECKHUX dJeMeHTOB. [loHSTHE O Trpynmax CXOJHBIX JJIEMEHTOB (IIENOYHBbIE U
IEJIOYHO3EMETIbHBIE METAIIIbI, TaJIOTEeHbl, MHEPTHBIE T'a3bl). DIEMEHThI, KOTOpPBhIE 00pa3yloT aM(pOTEpHBIE OKCHIBI H THAPOKCHUIBI.

Ilepnoanueckuii 3akoH. [lepuonnyeckas cucrema xummudeckux aeMeHToB 1. M. MenneneeBa. KopoTkonepuoiHas U JUIMHHONIEPUOIHAS
¢dopmbr Tlepuonmyeckoit cuctembl xumudecknx snemeHToB [[. M. MenneneeBa. [lepuoast u rpynmbl. OU3WYECKHil CMBICT MOPSIAKOBOTO
HOMEpA, HOMEPOB NI€PHOJIa U IPYIIIBI AIEMEHTA.



Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHsl. CTpOEHHE IEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XMMHUYECKUX
aneMeHToB [lepuoanueckoi cucremsl J[. . MenaeneeBa. XapakTepuCTUKa XMMHYECKOTO 3JIEMEHTA IO €ro mnoJiokeHuro B [lepuonnueckoi
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU HM3MEHEHHs Paguyca aTOMOB XMMHYECKHUX JIEMEHTOB, METAUNIMYECKUX M HEMETAJUIMUECKUX CBOMCTB IO IpyMIaM U
[IEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u Ilepuonmyeckoll cUCTEMbl XMMUYECKUX 3JEMEHTOB JJIs pa3BUTHUsI Hayku W npaktuku. . .
MenpeneeB — y4€HbIM U TPaKIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (OJIsIpHAs U HEMOJISPHAS) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp oxucineHus. OKUCIUTETBHO--BOCCTAHOBUTENbHbIE peakuuu. [Ipomeccsl OkucieHuss U BoccTaHOBIEHUA. OKUCIUTENH H
BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

u3ydyeHue OoOpa3loB BEIIECTB METAUIOB M HEMETaNIOB, B3aUMOJCHCTBHE THIPOKCHIA LHMHKA C PACTBOPAMHM KHUCJIOT U IIEI0Yei,
MIPOBEJIEHUE OIBITOB, WIIIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKiui (TOpeHue, peakluuu pas3jiokKeHHs,
COCTMHEHUS ).

Meosrcnpeomemmnnie ceasu

Peanu3zanust MeXnpeaAMETHBIX CBA3€H MPU U3yYEeHUN XUMUU B 8 KJIaCCe OCYLIECTBIISECTCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-
-HAyYHBIX TOHATHMN, TaK U MMOHATUH, ABISIOIINUXCS CUCTEMHBIMU I OTAENIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOIO LIMKIIA.

OO01ue ecTecTBEeHHO--HAyYHbIE MMOHATHUS: HAY4YHBIN (akT, TUIIOTe3a, TeOpus, 3aKOH, aHaJIN3, CUHTE3, KiacCUpUKaIus, IepUOAUYHOCTb,
HaOJI0IeHNEe, SKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHNE, MO/JIEIb, SIBIICHHE.

®du3nka: Marepusi, aTOM, JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIbI, paJuOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3apsi,
BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSHHE BEIIECTBA, I'a3, (PU3WYECKUE BEIUYUHBI, €AMHUIIBI U3MEPEHUs, KOCMOC, TUIaHEThl, 3BE3bI,
CounHize.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPO/IbI, OJIE3HBIE HCKOMIaeMbIe, TOTLITUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peaKus

[lepuoanueckuit 3akoH. Ilepronnueckas cucrema xumuyeckux snemeHToB Jl. . MengaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB XMMHYECKHUX 3JIEMEHTOB INEPBBIX TPEX NEPHOJOB, KaJIWs, KaJblLMsl U UX COCIMHEHUN B COOTBETCTBMM C IOJIOKEHUEM
2J1IEMEHTOB B lleproanueckoil cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABl XUMUYECKOW CBS3H. THIBI KPHUCTAUIMYECKMX PEHIETOK, 3aBUCHMOCTH CBOMCTB BEIIECTBA OT THIIA
KPUCTAJJIMYECKON PEIIETKN U BUAA XMMHUYECKOH CBSI3H.



Knaccudukarnus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XMMHUYECKHE CBONCTBA BEHIECTB, OTHOCSAIIMXCS K PAa3IMYHBIM Kaccam
HEOPraHUYeCKUX COCAMHEHUHN, TeHETUYECKast CBSI3b HEOPTaHMUYECKUX BEILIECTB.

Krnaccudukanuss XUMHYECKAX pPEAKIHUNA M0 PA3IMIHBIM NpH3HaKaM (10 YHCIy W COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIICCTB, IO
TerIoBOMY 3((eKTy, 0 M3MEHEHUIO CTEIICHEeH OKHMCICHHUS XMMHUYECKUX 3JIEMEHTOB, TI0 OOpAaTHMOCTH, MO yYacTHIO KaTalnu3aropa). DK30- U
SHIOTEPMHUUECKHUE PEAKIIUU, TEPMOXUMHUYECKIE YPABHEHUSI.

[TonsiTHe O CKOpOCTH XUMUYECKOU peakiuu. [ToHsATHE 00 0OPaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusaX. [[oHATHE 0 TOMOTEHHBIX
U reTeporeHHbIX peakuusx. [lonarue o karanuze. [lonstre o xumMudeckoM paBHOBecHU. DAKTOPHI, BIUAIONINE HA CKOPOCTh XUMUUYECKOU
peaKIMK 1 MOJOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTEHO-BOCCTAHOBUTENIBHBIC PEAKIMH, SJICKTPOHHBIA OalaHC OKHCIMTEIbHO-BOCCTAHOBUTEIbHON peakiuu. CocTaBieHue
YpaBHEHUN OKUCIUTEIHHO--BOCCTAHOBUTENBHBIX PEAKIIUMA C UCTIOIB30BAHNEM METO/Ia JIEKTPOHHOTO OallaHca.

Teopust NEKTPOIUTUUECKON TUCCONUALMU. DIICKTPOJHUTHI U HEAIEKTPOJIUThI. KaTHOHBI, aHHOHBI. MeXaHW3M IHCCOLMAllUA BEUIECTB C
pPa3IMYHBIMU BUJAMU XUMUYECKOH CBsi3u. CTeneHb guccormaui. CUIbHBIE U CIIa0bIe 2JIEKTPOJIUTHI.

Peakun monHOro oOMeHa. YCIIOBHS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA, TOJHBIC U COKpAIEHHBIE NOHHBIC YPAaBHEHHS PEaKIIHil.
CBoiiCTBa KHUCIIOT, OCHOBAaHUW W COJIEW B CBETE MPEACTABICHUN 00 AIEKTPOJMTUUYECKON aucconmanuu. KauyecTBeHHBbIC peaklMi HAa HWOHBI.
[TonsiTHEe O THAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICISAMHU KPUCTAJUTMYECKUX PEMIETOK HEOPTraHWYECKUX BEIIECTB — METAJUIOB W HEMETa/uloB (rpadura W aaMmasa),
CJIOKHBIX BEIIECTB (XJIOpHa HATPHUs), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMyd OT BO3ACHCTBHUS pa3IMYHBIX (PAKTOPOB,
HCCIe0BaHUE DJICKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IMpoIlecca AWCCOIMAIMKM KHUCIIOT, IIeJioueld W coJied (BO3MOYKHO HCIIOJIh30BaHUE
BHJICO MAaTE€pPHUAJIOB), TMPOBEIECHHUE OIBITOB, WUTIOCTPUPYIOIIUX IMPU3HAKA NPOTEKAHHS peakiuii MoHHOro oOmeHa (oOpa3oBaHHME OcCajKa,
BBIJICJICHHE Ta3a, 00pa30BaHKE BOJIbI), OMBITOB, WILUTFOCTPUPYIOIIHUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIUi (TOpEeHre, pEeaKIuu
paslioKEHUsI, COCTUHEHUS), paclo3HaBaHUE HEOPraHWYECKUX BEIIECTB C IIOMOIIBIO KAuyeCTBEHHBIX pEAaKIMA Ha WOHBI, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTanasl M uX coeTHHEHHS

OO0mrast xapakTepucTHKa TaJoreHoB. OCOOCHHOCTH CTPOCHHsI aTOMOB, XapaKTEpHBIC CTENEHW OKHCIeHHS. CTpoeHue W (QU3NYECKUE
CBOWCTBA MPOCTBIX BEIIECTB — TaJIOTGHOB. XMMHUYECKHE CBOWCTBAa Ha NIpHUMEpE Xjopa (B3aMMOJEHCTBHE C METa/lIaMH, HEMEeTaUIaMH,
mienioyamu). XjopoBogopo. CoisiHas KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHue, NmpuMeHeHue. JleiicTBue xjopa M XJOpOBOJOpOJa Ha
OpraHu3M 4yejoBeka. BaxkHeillne xJIOpUIbl U UX HAXOKICHHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOEHUs aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u
(duznuecKkue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJIOTPOMHBIE MOIU(GUKALNUNA KHUCIOPOJIa U Cepbl. XUMHUYECKHE CBOWCTBA
cepbl. CepoBOJIOpOA, CTpOCHUE, (PU3UYECKHEe W XMMHUYECKHe CBOMCTBA. OKCHUIBI CEpbl KaK MPEACTABUTENH KHUCIOTHBIX OKcHIOB. CepHas



KHCIOTa, (PU3MYECKHe M XMMHUYECKHe CBOMcTBa (0OIIME Kak NpPEACTAaBUTENs Kilacca KHCIOT M creruduueckue). XUMHUYECKHE DPEaKluy,
JeKalle B OCHOBE IMPOMBIIIICHHOTO crocoba IMoylydeHHus CcepHOW KucioThl. llpumeHenue cepHOM KHCHOTHL. COJM CEpHOW KHCIOTHI,
KauecTBEHHasl peakius Ha cyinbdar-uoH. Haxoxnenue cepbl u €€ coequHEHUI B npupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKaoLEH Cpeibl
COEJIMHEHUSIMU Cephbl (KUCIOTHBIE TOK/H, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOObI €10 MPeA0TBPAILEHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-Tpynmbl. OcoOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC CTEIEHHW OKHCICHHS. A30T,
pacrpocTpaHeHe B mpupoje, pusnueckiue U XuMU4eckue cBoiictBa. KpyroBopoT azora B mpupojae. AMMHAK, ero (U3NIeCKue U XUMUYECKHE
CBOICTBa, nosyyeHue U npumeHeHue. Com aMMOHUS, UX (U3NYECKHE U XMMHUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHast peakius Ha
MOHBl aMMOHHUA. A30THas KHCJIOTa, €€ MoJydeHHe, (u3MYecKue M XUMHYECKHe CcBoicTBa (0OIIME Kak MpeAcTaBUTENs Kilacca KHUCIOT U
cnenuduueckue). lcrnonb3oBaHe HUTPATOB U COJEll aMMOHHUS B KAauyeCTBE MMHHEPAIbHBIX YAOOpeHHi. XHUMHUECKOoe 3arpsi3HeHue
OKpY)Kalolllel cpelbl COETUHEHHSIMH a30Ta (KHUCIOTHBIE MO, 3arps3HEHHE BO3JyXa, MOuBbl M BOJ0EMOB). docdop, amroTponHbie
Moaupukaruu docdopa, pusnueckne n xumuueckue coiictBa. Oxcun dochopa (V) u dochopHas kucnora, GU3NIECKUE U XUMUUIECKUE
CBOICTBa, mosryueHue. Mcnonb3zoBanue GpochaToB B KaU€CTBE MUHEPATBHBIX YA0OPEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbl. OCOOEHHOCTH CTpOEHHS aTOMOB, XapaKTepHbIE CTENEHU OKUCIEHHs. YTJIEepos,
AJUTOTPOITHBIE MOJU(UKAIIUN, PACIIPOCTPAHEHHE B TPUPOJE, (pU3MUYecKne M XUMHUYECKHe CBOMCTBa. AjcopOrus. KpyroBopoT yriepona B
npuposae. Oxkcuapl yriaepojaa, Ux (U3MUEcCKHe M XUMHYECKHME CBOWCTBA, JEHCTBHE Ha KMBBbIE OPraHU3Mbl, MOJYyYeHHE U MPUMEHEHHUE.
DKOJIOTHYECKHE TPOOIEeMBbI, CBs3aHHbIE C okcumom yriepoaa (IV), rumore3a riao0aqpbHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIA d(DQEKT.
VYronpHas kucnotra u e€ coyim, uX GU3NYECKUEe U XMMHUYECKHE CBOMCTBa, MOJydYeHHEe M NMpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHsl. Mcnonbs3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM XO3SIHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEAUHEHMSIX yriepoja (MeTaH, 3TaH, ATHJIEH, alleTHJIEH, 3TaHOJI,
TIIMLEPUH, YKCycHas kuciota). [IpuponHbie UCTOYHHMKH YriaeBOAOPOAOB (Yrojib, MPHUPOAHBIN Tra3, He(Th), MPOAYKTHl HX IMEePepadOTKH
(6eH3uH), uxX poJib B ObITY U MPOMBINITIEHHOCTH. [IoHATHE 0 OHMOJIOTUYECKU BaXKHBIX BEIIECTBAX: KHUpax, Oenkax, yrieBojJax — U UX POJIH B
KU3HU YelloBeKa. MarepralibHOE €IUHCTBO OPraHMUECKUX U HEOPraHMYEeCKUX COCTUHEHHI.

Kpemuuii, ero d¢usnyeckne W XUMUYECKHE CBOMCTBa, MosiyueHue u mnpuMmeHeHue. CoeauHeHuss KpemHusi B mnpupone. OOmiue
npenctaBieHust 06 okcuae kpemuus (1V) u kpemuueBoil kucnore. CUIMKAThI, UX UCHOJIH30BAHUE B OBITY, B IPOMBILIUICHHOCTH. BaxHeiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, jkene300eToH. [Ipobiembl 0€30MaCHOTO HCIOJIB30BAHUS CTPOUTENBHBIX
MaTepHUaoB B MOBCEAHEBHON KU3HU.

Xumuueckuii Ixkcnepumenm:

U3y4eHHe 0O0pas3I[OB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHON KHCIOTHI, TPOBEACHHE KAaYECTBEHHBIX PEAKIM Ha XJIOPHUI-HOHBI U
HaOI0IeHNe MPU3HAKOB X MPOTEKAHUS, OTBITHI, OTpakarolre GU3NIecKue U XUMUYECKIE CBOMCTBA TaJIOTEHOB M X COSTUHEHUH (BO3ZMOKHO
UCIOJb30BAHME BHUIECOMATEPHATIOB), O3HAKOMJIEHHE C OOpa3llaMu XJIOPUAOB (TaJOreHUIOB), O3HAKOMIIEHHE C oOpa3lamu cepbl U €€
COEMHEHUSIMH  (BO3MOXKHO HCIOJb30BaHME BHJEOMATepHalioB), HaOmIoJeHHE Tpoliecca OOYyIJIMBaHUS caxapa NoOJ JieiicTBUeM



KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3y4eHUE XUMUYECKUX CBOMCTB pa30aBICHHOMN CEPHOM KHCIOTHI, TPOBEACHUE KaUeCTBEHHON PeaKIuu
Ha cynb(]ar-uoH U HaONIOACHUE TpU3HAKA €€ MPOTEKAHMS, O3HAKOMIICHUE ¢ (PM3UYECKHMMHU CBOWCTBaMHU a30Ta, (pochopa u WX COCTUHEHHIA
(BO3MOYKHO HWCHOJIL30BAaHUE BHICOMATEPUAIOB), 0Opa3aMu a30THBIX U (POocHOPHBIX yIOOpEeHHI, MOMyIeHHEe, COOUpaHNe, pacliO3HABAaHUE U
M3YYCHHUE CBOWCTB aMMHUaKa, MPOBEJICHUE KAaYeCTBCHHBIX PEaKIMii Ha MOH aMMOHHS M Gocdar-uoH U U3yUYeHUE MPU3HAKOB WX MPOTCKAHUS,
B3aMMOJICIICTBUE KOHIEHTPUPOBAHHOM A30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), HU3yUCHUE MOjeen
KPUCTALTMYECKUX PEMIETOK anMasa, rpadura, QyuiepeHa, 03HaKOMICHUE ¢ TIPOIIECCOM aJICOPOIMH PaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM
yrIéM M YCTPOMCTBOM TMPOTHBOTrasa, IMOJy4YeHUE, COOMpaHUE, paclo3HaBaHWE W M3YUYCHHUE CBOMCTB YIVICKUCIOTO Tas3a, MpPOBEJEHUE
KaueCTBEHHBIX pPEaKIMil Ha KapOOHAT W CWJIMKAT-HOHBI U M3YYCHHE MPU3HAKOB MX MPOTEKAHHS, 03HAKOMJICHHE C MPOJYKIMEH CUIMKATHON
MIPOMBIIIJICHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelne HeMeTauibl U UX COCTUHEHUS.

MeTa/uibl M UX COEIMHEHUS

OO6mrast XxapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAaHWHU MX MOJIOkKeHUs B [leproanueckoil cucteMe XUMHUYECKUX
anemenToB JI. V1. MenzeneeBa u crpoenus aromoB. CTpoeHHe MeTauioB. MeTayuinyeckasi CBsI3b U MeTaJUIMUecKas KpUcTaiindeckas pereéTka.
DNEeKTPOXUMHUYECKUHN Psl HAPsDKEHUH MeTaiuioB. Ou3nyueckne U XMMHUECKHe CBOMCTBAa MeTauioB. OOmme cnocoObl MOJydeHUsT METAILIOB.
[lonsiTHE O KOpPPO3UM METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT KOoppo3uu. CruaBbl (CTajlb, YyryH, JIOPATIOMUHUN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble MeTaybl: moJiokeHue B Ilepuommyeckoid cucreme xumuyeckux sneMmeHToB [[. M. MenpaeneeBa, CTpO€HHE MX aTOMOB,
HaxoxjaeHue B mpupoje. Ousnueckre U XUMHUYECKUE CBOMCTBa (Ha mpuMepe HaTpus U Kamus). OKCUIBl U THAPOKCHIbI HATPHUS U Kallus.
[IpumeHeHne meT0YHbIX METAIVIOB U UX COCTMHEHUH.

[[lerouHO3EMENBHBIE METAUIBI MATHUHN U KaJIbIIMil: 1ToJiockeHue B [lepuoanueckoil cucreme xuMmudeckux aneMeHToB . V1. Menneneena,
CTPOEHHME MX aTOMOB, HAaXOXJeHue B npupoje. Ou3znyeckue U XMMUYECKHUE CBOWCTBA MAarHus U KajlblMsl. BaxkHeilne coequHeHns KalbLus
(oxcun, runpokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunumii: nonoxenue B Ilepuonnueckoin cucreme xumudeckux snnemeHToB . M. MeHnneneeBa, cTpoeHHE aTOMa, HaXOXIACHHE B
npupojae. Pusnyeckre U XMMHYECKHEe CBOICTBA alfoMUHUsA. AM(OTEpHBIE CBOIICTBA OKCHA U THAPOKCH/IA ATFOMUHUSL.

Kenezo: nonoxenue B Ileprnoanueckoii cucreme xumnueckux anemeHToB J1. 1. MenaeneeBa, ctpoeHue aroma, HaX0XKJACHUE B IPUPOJE.
duznyecKkue U XMMHUYECKUe CBOMCTBa kene3a. Okcuabl, ruapokcuasl U comu xkenesa (1) u xenesa (111), ux cocras, cBoiicTBa U MoJgy4YeHUE.

Xumuueckuii Ixkcnepumenm:

O3HAaKOMJIEHHE C OO0pa3llaMH METaUIOB U CIUIaBOB, MX (U3MYECKUMHU CBOMCTBAMH, HM3Y4YEHHE pPE3yIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIOJNB30BaHUE BHACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJAA Kalbllid W HaTpusi C BOJOU (BO3MOKHO
WCIOJIb30BaHME BUJEOMATEPHANIOB), HUCCIEJOBAaHHE CBOMCTB JKECTKOW BOJBI, Mpollecca TOPEHUs Kejne3a B KHUCIOpoAe (BO3MOXKHO
WCIO0JIb30BaHKE BUICOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKIIMi HA MOHBI: MarHus, KalblIMs, aTFOMUHHUS, [IMHKA, jKele3a
(1) u xenesa (111), menu (l), HaOMOMCHUE M OMKCAaHUE TPOIIECCOB OKPAIIMBAHUS TUIAMEHM MOHAMH HATPHS, KaJUs U KaJblUs (BO3MOXHO



WCIOJIb30BAHME BHJCOMATEPUANIOB), HCCIEIOBaHWE aM(OTEpHBIX CBOWCTB THAPOKCHIA ATIOMHUHUS M THIPOKCHAA IIMHKA, peIIeHHe
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHelme MeTajulbl U UX COCTUHECHUS.

XHUMHS U OKPYKAIOLIAs cpeaa

BemectBa u maTepuanbl B NOBCEIHEBHOM JKM3HM uelloBeKa. be3onacHoe HCIOJIb30BAHUE BEIIECTB U XUMHUYECKUX pEakUui B OBITY.
[IepBas moMoIb IpU XUMHUYECKHUX OKOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHUE OKpYXarollel cpenbl (IpenenbHast AOMycTHMas KOHILeHTpalus BemiecTB, nanee — IIJIK). Poiap xumuu B
PELIEHUH SKOJIOTHUECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUabl).

Meoscnpeomemmnnie ceasu

Peanu3zanus MeXnpeaAMETHBIX CBA3€H MPU U3y4eHUH XUMUU B 9 KJ1acce OCYyIIECTBIISIETCS Yepe3 UCIIOIb30BaHNE KaK 00X eCTECTBEHHO-
Hay4YHBIX IIOHATHH, TAK U TIOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO UKJIA.

OO01ue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: HAyYHBIH (aKkT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIU3, CUHTE3, KiacCU(pUKaUs, NEPUOIUUYHOCTD,
HaOJI0IeHNEe, SKCIIEPUMEHT, MOACITUPOBAHNE, U3MEPEHUE, MO/IEINb, SIBJIEHUE, TAPHUKOBBIN A3PPEKT, TEXHOJOTUS, MaTepUabI.

@dusnka: Marepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKIINJ, U30TOIBI, PaJUOAKTHBHOCTb, MOJICKYJA, JIEKTPUUYECKUN 3apsil,
IIPOBOJIHUKY, MOJIYNPOBOJHHUKH, IUAIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOE COCTOSHHUE BEIIECTBa, a3, PacTBOp,
pacTBOPUMOCTb, KPUCTAININYECKas: PEIETKA, CIUIABbl, (PU3MUECKUE BEIMYMHBI, €AMHULBI U3MEPEHUs,, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI,
383151, ComHIIE.

buosorus: goTocunres, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPAIbHbIE YA0OPEHHsI, MUKPO3JIEMEHThI, MAKPOJIEMEHTBI, TUTATEIIbHbIE
BEIIECTBA.

I'eorpadus: atmocgepa, ruapocdepa, MUHEpPaIIbl, TOPHbIE OPO/Ibl, IOJIE3HBIE HCKOMAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIC PE3YJIbTaTbl OCBOCHU NIPOTpAMMBI OCHOBHOTO O6I_HCFO O6pa30BaHI/I$I JOCTUT'AOTCA B XOI€ o6yquI/m XHMMHHN B €IUHCTBC
y‘le6H0fI U BOCIHUTATEIbHOM [EATEILHOCTH B COOTBETCTBHUU C TPaAUITUOHHBIMHA pOCCHﬁCKHMH COOUOKYJIBTYPHBIMU W JOYXOBHO-
HPaBCTBCHHBIMU HCHHOCTAMMU, IPUHATHIMU B O6H_[eCTBe [paBHJIaMH U HOpMaMH IIOBCACHHUA H CHOCO6CTByIOT nponeccaM CaMoOIIO3HaHUH,
CaMOpa3BUTHUSA U COLUATIN3alINU 06y11a10m14xc51.



JIMYHOCTHBIE PE3YNIbTAThI OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSl PYKOBOJACTBOBATHCS CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIINN
U PacLIMPEHUE OIbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpuOTHYECKOT0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAydYHOMY HACIEIUIO, TOHUMAHUSA 3HAYCHHS
XAMUYECKON HAayKH B YKU3HU COBPEMEHHOTO OOIIECTBa, CHOCOOHOCTH BIIAJIETh JOCTOBEpHOW MH(OpManueil 0 mepenoBhIX AOCTHKEHHIX H
OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpONCTBE MHpa 1 OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEACTABJICHUS O COIMAIBHBIX HOPMAaX U MPaBUJIaX MEKJIMYHOCTHBIX OTHOIICHHWN B KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B
OOLIECTBEHHO MM0JIE3HOH, Y4eOHO-HCCIIe10BATEIbCKOM, TBOPUECKOM U APYrUX BHUIAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOI COBMECTHOM
JESITETFHOCTH TIPH BBITIOJIHEHUN YY€OHBIX, TTO3HABATEIBHBIX 3a/a4, BHIMOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUH YYEOHBIX TTPOEKTOB,
CTpEeMJICHHSI K B3aMMOIIOHMMAaHHMIO U B3aMMOIOMOIIM B Ipoliecce 3TOi ydyeOHON AedATeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEICHHE U
MOCTYIIKH CBOMX TOBAPHIIEH C TIO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHMS TIOCTEACTBUIN MTOCTYIKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHUS:

MHPOBO33PEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKOM peakilui, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTAaBIISIOIME OCHOBY JJIsi TIOHMMaHHUS CYIIHOCTH HAay4YHOW KapTUHBI MHpa, MPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS
MIPUPO/IbI, B3AUMOCBS3X U€IOBEKa C MPUPOAHOM CPEeaOid, O PO XUMUU B IO3HAHUU STHUX 3aKOHOMEPHOCTEHH;

M03HABaTeIbHBIE MOTHBBI, HalpaBlieHHbIE Ha MOJyYEHHE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOAUMBbIE A 0OBSCHEHUS HaOII0JaeMbIX
MPOIIECCOB W SIBJICHHM, MO3HABATEIbHOM, HHGOPMAIIMOHHON U YMTATEIBCKOW KYJIbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOU PAabOTHI C
y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JINTEPATYPOil, JOCTYITHBIMU TEXHUYECKHUMH CPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEeHHI0O M TMO3HAaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K CaMO00pa3oBaHUIO, MPOEKTHON U
HCCIIEIOBATENIbCKON JAESITETbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS 0OyueHUs B AaJbHEHIIEM;

4) popMuUpOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE LEHHOCTU KM3HU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3[J0POBBIO, YCTAHOBKM Ha 37J0POBBIA 00pa3 »*KH3HU, OCO3HAHUE
MOCJICJICTBUI W HENPHUSATHE BPEAHBIX MPUBBIYEK (YMOTpPEONEHHUs alKOTroJjs, HApPKOTHUKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS TMPaBHII
0€30MacHOCTH MPH OOpAIIEHUH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peasbHOM JKU3HH;

5) Tpy/10BOr0 BOCIIUTAHUS

UHTEpEC K MPAKTUYECKOMY H3y4eHHUIO mpodecchil W Tpyda pa3iMdyHOro poja, yBaKEHHWE K TPYyAy M pe3yiabTaTaM TPYyIOBOM
JeSITeNFHOCTH, B TOM YHCIE€ HAa OCHOBE NMPUMEHEHUsS MPEeIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BHIOOP HHIWBUIYATbHOW TPACKTOPUHU
MPOJIOJKEHHST 00pa30BaHUS C Y4ETOM JHMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH,
yCIIEUTHOM MpodecCHOHANbHOM IeATETbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJalTUPOBAThCS B MPO(ecCHOHABHON cpejie;

6) 3K0JIOrNYecKOro BOCIUTAHMS:



HKOJIOTUYECKU IIeJIecO00pa3HOoe OTHOLICHHE K MPUPOJEe KaK MCTOYHUKY JKM3HM Ha 3emile, OCHOBE €€ CYIEeCTBOBAHMS, IMOHUMAaHHE
LEHHOCTH 3JI0POBOTO M 0€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOLIECHHE K COOCTBEHHOMY (PM3MUECKOMY U ICUXUYECKOMY 37I0POBBIO,
OCO3HAHHE LIEHHOCTU COOJIIOJEHMSI IpaBUJ OE30MacHOTO IMOBEAEHHUS INpH PadOTE C BEIIECTBAMH, a TAKXKE B CUTYalUsX, YrPOXKAIOUINX
370POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJydaeMble MPU W3yYCHUHM XUMUH, IJIS PEHICHHUS 3a/1ad, CBSI3aHHBIX C OKPYKAIOIICH MPUPOIHOMN
CPEIOH, Ul TOBBILIEHUS YPOBHSI 3KOJOTMYECKON KyJIbTYphl, OCO3HAHMs IJI00AJBHOTO XapaKTepa IKOJIOTUYECKUX MpoOsieM U MmyTed uX
pelIeHHs TOCPEICTBOM METOJIOB XUMUH, IKOJIOTHYECKOTO MBILIUIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B I103HABATEIbHON, KOMMYHUKAaTUBHOMN
U COLMAIIBHOM MPaKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe mMeranpeaMeTHBIX pe3yabTaTOB BBLAEISIOT 3HAUMMBbIE Ui (OPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAayYHbIE MOHATUS (3aKOH,
TEOpHUs, MPUHIIMIL, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIIEPUMEHT U JIPYTO€.), KOTOPbIE UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
mpeaMeTax M IMO3BOJIAIOT Ha OCHOBE 3HAHMM M3 ATHX IpeaMeToB (OpMUPOBATh NMPEACTABICHUE O LIEJIOCTHOM HAydHOW KapTHHE MHpa, U
yHHUBEpcaJbHble YyueOHble MAeWCTBUS (TO3HABATENbHbIE, KOMMYHUKATHBHBIE, PETYJISTUBHBIE), KOTOpble OOECHeunBaOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOH 1eATeNbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBrble Jornyeckue 1eMCTBUSA:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS MPU OCBOCHUU 3HAHUIl: pACKPBIBATH CMBICT XUMUYECKHX MOHSITUH (BBIIECIATDH
UX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C JPYTUMU MOHITHSIMH ), UCTIOJIb30BaTh MOHATHS JJIs1 OOBSICHEHHS OTAEIbHBIX (PaKTOB
U IBJICHUH, BBIOMPATh OCHOBAHUS U KPUTEPUHU JUTS KITacCU(DUKAIIMA XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaKIUi, yCTaHABINBATh PUUUHHO-
CIIEICTBEHHBIE CBSA3M MEXIY OOBEKTaMU MU3y4€HUs, CTPOUTH JIOTUYECKHE pacCyXIeHusl (MHAYKTHUBHBIE, TEAYKTUBHBIC, [0 aHAJIOTUH), JeNaTh
BBIBO/IbI U 3aKJIFOUYECHUS;

yMEHHE MPUMEHATh B Ipoliecce TMO3HAHMS MOHATHUS (IpeIMETHble W METalpeJMETHBIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJIb3yeMble B XUMHH, IPeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XMMHHM MOJEIbHbIE MPEJICTABICHUS — XUMHUYECKHI 3HAK (CHMBOJ
AJIEMEHTA), XUMHUYeckas (opMylla U YpaBHEHHE XUMHUYECKON peakiuu — NpU PELICHUH y4eOHO-MO3HABATENbHBIX 3aJad, C Y4ETOM STHX
MOJENBHBIX MPEACTaBICHUM BBISABIATH U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPHU3HAKU H3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIECTB U
XUMHUYECKUX PEaKIUl, BBISBIATH OOILIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHBIE CBSI3M W MPOTUBOPEUMS B M3Yy4aeMbIX Mpoleccax U
SIBJICHUSIX.

ba3oBrble ncciienoBarebCKue 1eHCTBHA !

YMEHHUE HCIOJIb30BaTh IMOCTABJIECHHbIE BONPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TaKKe B Ka4eCTBE OCHOBBI JJIs1 (POPMHUPOBAHHUS
TUIIOTE3bI TI0 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CY)KJICHUM;



NpUOOpETEeHUE OMBITA MO TUIAHUPOBAHHIO, OPTaHU3ALMU U MPOBEACHUIO YUEHHYECKUX SKCIIEPHMEHTOB, YMEHUE HAOII0JaTh 32 XOI0M
mporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yiabTar, (opMyIUpoBaTh 0OOOIIEHUS M BBIBOJIBI MO pe3yJibTaTaM MPOBEAEHHOTO ONbBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh WH(GOPMAIUIO PA3IMYHBIX BUIOB M (OPM MpeACTaBICHUS, MOIYyIaeMyIO W3
Pa3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEPATypa XMMHUYECKOTO COJEpPIKaHuUs, CIIPAaBOYHbIE TIOCOOUs, pecypchl HTepHeTa), KpUTHUECKU
OIIEHUBATh MTPOTHBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE TPUMEHSTh pa3InIHbIe METOJBI U 3allPOCHl TPU TIOMCKE M O0TOOpe MHPOPMAIMK M COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX
JUISL  BBITIOJIHEHHS YYEOHBIX U TIO3HABATEIBHBIX 3a/a4 OTPEACIEHHOTO THIIA, IPHOOPETEHHE OIbBITa B OO0JACTH HCIIOJIB30BAHHS
MH()OPMAMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIBTYPOW AKTHBHOTO WCIIOJH30BAHUS PA3IUYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITEIIEHO BBIOMpATh ONTUMANBbHYI0 (GOpMYy TpeAcTaBIeHUs WHPOPMAMK M WUIIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMHU
cXeMaMu, AuarpaMMaMHu, ApyrumMu popMaMu rpaduky U UX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh W aHAIM3UPOBATh B Tpoliecce y4eOHOW M HCCIIENOBATEIbCKON JAEATENFHOCTH HWH()OPMAIUIO O BIUSHUH
MIPOMBIIIIICHHOCTH, CETbCKOTO XO3S1CTBA M TPAHCTIOPTA HA COCTOSIHAE OKPYKAFOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHHUS 3a7aBaTh BOMIPOCHI (B X0/ AUayiora v (MJIM) TUCKYCCHHN) TIO CYIIECTBY OOCYK/1aeéMOU TeMBI, JOPMYIIUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEIOKEHHON 3a/1auu;

YMEHHS TPEACTaBIATh IOJTYy4YEHHBIE pe3yiabTaThl MO3HABATENbHOM JESITETbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTh
MPE3EHTALNIO PE3yJIbTAaTOB BBIMOJHEHUS XMMHUYECKOTO 3KCIepuMeHTa (1abopaTOpHOTO OMbITa, JIaOOpaTOPHONW PAaOOTHI MO HCCIEIOBAHHUIO
CBOMCTB BEIIIECTB, YUeOHOTO ITPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM MO3HABATENIbHON M HCCIIEAOBATEIbCKON MEATENILHOCTH MpPH
pELIeHUH BO3HUKAIOMIMX MPOOJieM Ha OCHOBE yuéTa 00X HHTEPECOB U COTJIACOBAHUS MO3UIUHN (00CYXK/IeHUsI, 0OMEH MHEHHUSAMH, «MO3TOBbBIE
HITYPMBI», KOOPJIMHAIMS COBMECTHBIX JIEHCTBUM, ONpe/IeJICHHEe KPUTEPHUEB 110 OLIEHKE KaYeCTBA BHIMOJHEHHOM pabOThI U APYTHUE).

PeryisiTuBHbIE YHMBepcaJIbHbIe YueOHbIe JelCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEIeNATh LEIH AeATEIbHOCTH, IIAHUPOBATH, OCYIIECTBISATh, KOHTPOJIUPOBATH U MPHU HEOOXOIUMOCTH
KOPPEKTUPOBaTh CBOIO JESATEIBHOCTh, BbIOMpaTh Haubosee HPQPEeKTUBHBIE CHOCOOBI pellieHrs Y4eOHBIX M TIO3HABaTENIbHBIX 3a7ad,
CaMOCTOSITENIbHO COCTaBIIATh WJIM KOPPEKTUPOBAThH IMPEAJIOKEHHBIM aNrOpuTM JEHCTBUIN IMPHU BBINOJIHEHUU 3aJlaHUN C Y4E€TOM MOTYyYCHHS
HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHMSIX, OIIEHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ylbTaTa 3asBICHHOM IeiH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJaraeéMble B YCIIOBUU 3aJaHH.

HNPEIMETHBIE PE3YJIbTATHBI



B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COJCPIKAaHMS, YCTAHOBJICHHOTO JaHHOW (enepanpHO paboueit
MPOrpaMMO¥, BBLICISIOT: OCBOCHHBIE OOYYaIOUIMMHKCS HAy4YHbIE 3HAHWS, YMEHHS U CIIOCOOBI NEHCTBHIA, crienmpuYecKkue A MpeaMEeTHON
O6JIaCTI/I «XI/IMI/Iﬂ», BU/bI JCATCIBHOCTHU 10 IMOJYYCHHWIO HOBOT'O 3HAHHA, €0 MHTCPIIPETAlHU, Hp606pa3OBaHI/IIO " MIPUMCHCHUIO B PA3JIMYHBIX
y‘-Ie6HI)IX 1 HOBBIX CUTyallUsaX.

K koHIiry oOyuenus B 8 Kiacce mpeIMETHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH y OOYUAIONIIXCS

YMCHHM:

PaCKpBIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX HOHATHH: aToM, MOJICKYIIa, XUMHYECKHI OJICMCHT, IPOCTOC BEIICCTBO, CJIOXKHOC
BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BAJEHTHOCTh, OTHOCHUTENIbHAsI aTOMHAs W MOJIEKYJSpHas macca, KOJIHYECTBO
BEI[ECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBasl JOJIsI XUMHUYECKOTO 3JIEMEHTa B COECIUHEHHH, MOJISIPHBI 0OBEM, OKCHJ, KHCIOTa,
OCHOBAHHUE, COJIb, AJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKUCIEHHWS, XHMHUYECKas peaklus, KiIacCUu(PHUKaIUs peakiuid: peakiuu
COCTMHECHUS, PEAKITUU PA3JIOKEHUS, PEaKIINK 3aMEIICHUs, PeaKIIuu 00OMEeHa, IK30- U IHJIOTEPMHUYECKUE PEAKIINHU, TETUIOBOH P heKT
peakuuu, SApo aToMa, 3JIEKTPOHHBIHN Clloil aToMa, aToMHasi opOUTallb, PauyC aToMa, XUMUYEcKasi CBSI3b, MOJISIpHAS U HEMOJspHAs
KOBaJICHTHasA CBA3b, WMOHHAsd CBA3b, MOH, KaTWUOH, AaHHUWOH, pacCTBOpP, MacCCOBasg J0Jid BCIICCTBaA (HpOHeHTHaH KOHHeHTpaHI/ISI) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XWMHUYECKHX MOHSATHUH M NPUMEHSATh 3TU MOHSATHS NPU ONMMCAHUU BEUIECTB M HX
MpEBpAILCHU;

HCIO0JIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBlIeHUs! (JOpMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEaKIHil;

OTIPEIEIIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, CTEIIEHb OKUCICHUS IEMEHTOB B OMHAPHBIX COCAUHEHMUSIX,
MIPUHA/IICSKHOCTD BEIIECTB K ONpeAeIEHHOMY KJIacCy COeIUHEHHM 1o GpopmynaM, BUI XMMHUUECKON CBsI3U (KOBAJICHTHAsI U MOHHAS) B
HEOPraHMYECKUX COCAUHECHUSIX;

packpbiBaTh cMbich Ilepuoanueckoro 3akona Jl. M. MenpeneeBa: IeMOHCTpUPOBATh MOHUMAaHHE NEPUOIMUECKON 3aBUCUMOCTU
CBOMCTB XUMHUYECKUX JIEMEHTOB OT UX NoJiokeHus B [lepuoanueckoil cucreme, 3akOHOB COXpaHEHH I MacChl BELIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO y4eHHsI, 3aKOHa ABOTaIpo;

OTHCHIBATh M XapaKTepu30BaTh TabmuuHyto popmy Ilepuoanyeckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3Iu4aTh MOHITUS «TJaBHAsS
noarpynna (A-rpynmna)» u «mobounast noarpymnmna (b-rpynna)», Mansie u Oonbliue MEePHOIbl, COOTHOCHTH 0003HAUEHUS, KOTOPHIE
uMmerorcs B Tabmuue «llepmoanueckas cucrema xumuueckux snemeHToB J[. M. MenzaeneeBa» ¢ YHCIOBBIMH XapaKTepUCTHUKAMU
CTPOEHUSI aTOMOB XMMHUYECKUX SJIEMEHTOB (COCTaB M 3apsif A1pa, OOIIee YUCIO IEKTPOHOB U paclpe/ielieHHe UX IO IEKTPOHHBIM
CIIOSIM);

KIACCU(PUITMPOBATH XUMUUYECKUE IIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMUUECKUE PEAKINH (IO YHCIY U COCTaBy yYaCTBYIOIIHUX B
peaKIuu BEIeCTB, MO TEII0BOMY dPeKTy);



XapaKTepu30BaTh (OIMUCHIBATH) OOIIME XMMHMUYECKUE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAas ONMCAHHWE IpPHUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEAKIINIA;

IIPOrHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KAuy€CTBEHHOI'O COCTaBa, BO3MOYKHOCTHM IPOTEKAHUS XUMHUYECKHUX
MIPEBPALLEHUI B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCHTEIBHYIO MOJICKYSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIO0 XHUMHYECKOTO 3JIEMEHTa Mo (Gopmyiie
COEJIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKIuy;

MIPUMEHSITh OCHOBHBIE ONEpAllMU MBICIUTEIbHON NEATENbHOCTH — aHallU3 U CHUHTE3, CpaBHEHHUE, 0000IeHue, CUCTeMaTHU3alltIo,
KJIaCCU(UKALIMIO, BBISBICHHE NPUUYMHHO--CIEICTBEHHBIX CBSI3€H — JUISl WM3Y4EHHUs CBOMCTB BEIIECTB M XUMHUYECKHX DPEaKIIM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl TO3HAHUS — HA0JI0/IEeHNE, U3MEPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICIICHHBIN);
ClIeZIOBaTh IIPAaBUJIAM IOJb30BAaHUS XMMHUYECKON IMOCYN0M M 1a00paTOpHBIM OOOPYAOBAaHHEM, a TaKXKe IpaBHUIaM OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBUHU C MHCTPYKIMSIMH IO BBITIOJHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OTBITOB IO MOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEHIECTB (BOJAOPOAA U KHCIOPOJA), MPUTOTOBIEHUIO PAaCTBOPOB C ONPEAEIEHHON MaccOBOM H0Jiel pacTBOPEHHOTO
BEIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMHUECKHE HKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOUIBIO
WHIUKATOPOB (JJTakMyc, (heHon(Tanent, METUIOPAHXK U JPYTHUE).

K koHIity oOyuenust B 9 kiacce npeMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaxaTh chOPMHUPOBAHHOCT Y O0yUarOMIUXCs

YMEHUU:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IMOHATHI: XUMWUYECKHW 3JIEMEHT, aTOM, MOJIEKYJd, MOH, KaTHOH, aHWOH, MPOCTOE
BEILIECTBO, CJIOKHOE BEILIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMHUUYECKAsl PEAKLUs, XUMUYECKas
CBsI3b, TEIJIOBOM S(PQEeKT peakuuu, MoJib, MOJSAPHBIA OO0BEM, PACTBOP, DSJICKTPOJMTHI, HEINEKTPOJIUTHI, SIEKTPOIUTHYECKAS
JHMCCOLIMAIMs, peaklUUd HOHHOr0 OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBecHe, OOpaThMble U HEOOpaTUMble peakIuy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMM, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBJICHHME, aJUIOTPOIIHUS,
aM(pOTepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAs, MOHHAs, METaJUIMYECKas), KpUCTa/IM4ecKass pemérka, KOppo3us MEeTalioB,
CIUIaBbl, CKOPOCTh XUMHYECKOU peaklnu, npeaenbHo gomyctuMas koHeHnTpauus [IJIK BemecTsa;

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHMYECKMX IOHATHM M NPUMEHSATh 3TH MOHATUS IPU ONMCAHUU BELIECTB M HX
MpEeBpaIlCHU;

WCI0JIb30BAaTh XMMHUUYECKYIO CUMBOJIUKY JIJIsl COCTaBleHUs! (OpMYJ BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIHii;

OIPENENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAUIEKHOCTh
BEIIECTB K OMPEIEIEHHOMY KJIacCy COeAMHEHUN Mo GopmyrnaM, BUA XUMHUYECKON CBS3U (KOBaJeHTHAs, MOHHAs, METaNINYecKasi) B
HEOPraHMYECKUX COCAMHEHUSX, 3apsi MOHA MO0 XUMHUYECKOH (opmyne, XapakTep cpeibl B BOIHBIX PAacTBOPAaX HEOPraHMYECKHUX
COCIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOT'O BELIECTBA;



packpeiBath cMmbicn [lepuoanueckoro 3axonHa J[. WM. MenngeneeBa M J€MOHCTPUpPOBATH €ro IOHUMAHUE: OIHUCHIBATH U
XapakTepu3oBaTh Ta0muuHy0 Gopmy lleproamueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB: pa3linvaTh MOHITHS «TJ1aBHAs MOATPYIa
(A-rpynna)» u «nobounas noarpynna (b-rpynmna)», manbeie U 60iblIKMe EPHObI, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B
MIEPHOIUICCKON TAaOJHUIIE, C YUCIOBBIMHI XapaKTEePUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsi sipa, ooiee
YHUCJIO AJICKTPOHOB U PACIPEICICHUE HUX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB
3JIEMEHTOB U UX COCAMHEHUN B MIpe/iesiaX MaJIbIX MEPUOOB U IIIaBHBIX MOATPYIII ¢ YUETOM CTPOCHHS UX aTOMOB;

KJIacCU(DHUITUPOBATh XUMHUECKHUE DJIEMEHTHI, HEOPTAaHMYECKUE BEIECTBA, XUMUUYECKUE PEaKIUH (10 YUCITY U COCTAaBY yUaCTBYIOIIHUX B
peaKIfy BEIIECTB, M0 TeIIOBOMY A (DEKTY, M0 U3MEHEHUIO CTETICHEH OKUCICHHS] XUMHUECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHENU(UYECKUEe XUMUYECKHE CBOWCTBA MPOCTHIX M CIIOHBIX BEIIECTB, IMOITBEPKIas
OTIMCaHUE TPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA;

COCTaBJISITh YPAaBHEHUS DIICKTPOJIUTHUECKON JUCCOIUALMMI KUCIIOT, IIEJIOYEH U COJIeH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHHS pEaKIUA
WOHHOTO OOMEHa, YpaBHEHHS PEaKIUi, MOATBEPKIAIONINX CYIIECTBOBAHNE T€HETUYECKON CBS3M MEXIY BEIIECTBAMH Pa3IMYHBIX
KJIaCCOB;

pacKpbIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEICTBOM COCTABJICHHUS OJJICKTPOHHOTO OajlaHca 3THUX
peaKIuii;

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHUS, BO3MOMXHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBpAILICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJI0O XMMHYECKOTO 3JeMeHTa 1o (Gopmyre
COCJIMHEHMS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJIUTh PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIINu;

coOo1aTh TpaBWja IMOJIB30BAHUS XUMHYECKOW TMOCYI0N M JIabopaTopHBIM OOOpYJOBaHHMEM, a TakKKe IpaBuUjia OOpalleHUs C
BEIIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSMH T10 BBITIOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX OTBITOB IO MOJIYYEHHUIO U COOUPaHUIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKHCIIOTO Ta3a);

MPOBOJIUTh PEAKIMH, MOJATBEPKIAIOUIME KAYECTBEHHBIM COCTaB PAa3jIMYHBIX BELIECTB: PACIO3HABAaTh ONBITHBIM IYTEM XJIOPHI-,
Opomua-, noaua-, kapbonar-, pocdar-, cunukar-, cynb(ar-, THAPOKCUIA-UOHBI, KATUOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPTaHMUECKHUX BEILIECTB;

MPUMEHSATh OCHOBHBIC OIIEPAIIMH MBICTUTEIBPHOW ACATEILHOCTH — aHAIM3 M CHHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEMAaTH3AIIMIO,
BBISBJICHHE MPUYMHHO-CIIEJICTBEHHBIX CBS3€M — JJIsi M3yYEHUs CBOMCTB BEIIECTB M XMMHMUYECKHX PEaKIUi, €CTECTBEHHO-HAayYHbIE
METO/IbI IO3HAHUS — HAOMI0IeHNE, U3MEPEHHEe, MOJICIIUPOBAHHUE, SKCIIEPUMEHT (peabHbIi U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoaunuyecTBo 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbHIE)
n/n TeM MPOrpaMmbl Bceero Konrpoanunie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 3 1 bu6moreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuonnueckuii 3axon u Ile

Xumn4deckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu

puoaMYecKasi cucreMa XuMu4ieckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

3.1

[Iepuonnueckuii 3aKOH U

7

bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB 1. Y.
Memnnene-eBa. CTpoeHue
aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

3.2 OKHUCIUTEIBLHO- 8 Bubmrotexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro no pazgeny 15 brbmorexa IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHue u yriyoienne 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XUMHYECKHE PEaKIiu B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHTOB VIIA-rpymmel. [anoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL P https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| ouewerton VAapymims Ason qoctoprnx | 7 ;  BrGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
e | o s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 - TBA METALIO 4 bubmuoreka [JOK
. TBa MET B
HiHe cBon . https://m.edso00.ru/7f41a636
bubmmoreka [{OK
. 7 1 1 2
3.2 Baxknelmme MeTauibl U UX COSIMHEHUS 6 https://m.edso00.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 BemecTtBa arepuan 3HU 4YeJIOBEKA 3 bubmorexa HOK
. TBa U MaTEPHUAIbL B KU
m p . https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PeseDBHOE Bhe 3 1 bu6moreka [IOK
BHOE BpeEMSI
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 7
IIOYPOYHOE INIVIAHUPOBAHUME
8 KJIACC
N Koan4yecTBo 4acoB JJIeKTPOHHBbIE HU(PPOBBIE
n/-n Tema ypoxa Beero Kontpoabnsie | IlpakTuueckne | 00pa3oBareiibHbIe
padoTbI padoThI pecypcbl
1 [Ipenmer xumuu. Pose XxumMuu B :KU3HU 1 bu6mmoreka [JOK
yenoBeka. Tela 1 BelecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
2 ITonarue o MeTogaxX NO3HAHUSA B XUMUH 1

https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

[Ipaktuyeckas padora Ne 1 «IIpaBuia paboTs

bubmuoreka [JOK

3 B maboparopuu U IpuémMbl 0OpaIICHUS C httos.//m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)
Yucrele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [{OK
4 y
pasjeeHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTaeckas padorta Ne 2 «Pa3nencaue
) cnfeceﬁ (Ha npnﬁ)\depe OYHCTKH nolfaapeHHoﬁ Brbmiorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIH )»
6 ATOMBI 1 MOJIEKYJIBI Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DTIEMEHTBI. 3HAKU (CUMBOJIBI) bubnuoreka [JOK
XMMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIECTBA Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumu4aeckas opmysia. BaJ‘IeHTIII{IOCTB aTOMOB bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
1 OrtHocHTenbHAas aTOMHas Macca. bu6mmoreka [JOK
OtHOCHTENbHASI MOJIEKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XHMHYECKOTO 3JIEMEHTa B bubnuoreka [JOK
COCIMHCHUHT https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemectBa. Mosb. MossipHast bu6mmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3znyecKrue U XUMHUYECKHUE SIBICHHUS. bu6mmoreka [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBUs IPOTEKAHUS bubnuorexa [IOK



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6c
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XUMUYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMsI MacChl BEIIECTB. bubmuoreka [IOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Beraucienus komdecTBa, MacChl BEIISCTBA 110 bubmmoreka [{OK

17 .
yYpPaBHEHHSIM XUMHUECKHX PEAKIUit https://m.edsoo.ru/ff0d5708
K o

5| (commenn, porokems, s Euomiorexa LIOK

8 P ’ H ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JI — y4éHbIii-
19 9H Hm:rioi(::(;oz6ogq ZII{JII);ZH Brbmiorexa LIOK
H AHCT: . https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIHs 3HAHUH

20 KonTponbnas pabora Nel no teme «Bemecta bubnuoreka [JOK
U XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
B — .C .

2 Kucnopo— sneviert n npocroe semcerao EuGorexa LIOK

pol P B ’ https://m.edsoo.ru/ff0d448e
O30H
o N
22 tcropona (peastut owcrem, rope) EuGmonesa LIOK
PoAa Tpeaitt »TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTHe 00 oKCHaax
C 0
23 saGoputopit npowsuseocTH Eumonesa LIOK
Patop P ’ https://m.edsoo.ru/ffod497a
[Tpumenenue kucnopoaa
T N o
26| nomaco repmonmmmcston spesnen EuGmonesa LIOK
P P ’ https://m.edsoo.ru/ffod4790
9K30- U SHJIOTEPMHUUYECKHUX PEaKIHIX
TormnuBo (HedTh, yrojb U METaH). Bitmiorexa 1IOK
25 3arpsi3HEHUE BO3/lyXa, CIOCOObI €ro

IpeaAOTBPALICHHUA

https://m.edsoo.ru/ff0d4c4a
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[Ipaktuyeckas padora Ne 3 o reme

bubmuoreka [JOK

26 «[lony4enue u co?mpaHHe KHCJIOPO/Ia, htts.//m.edsoo.ru/ffod4ae?
W3YYCHHE €ro CBOHCTBY
97 Bozopox — aieMeHT 1 pOCTOE BEIIECTBO. bubnuorexa [JOK
HaxoxeHue B npupoe https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [{OK
Bojiopoja. [IpuMeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHe 0 KUCTOTaX U COJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckast pabota Ne 4 o Teme
31 «lPlonyquHe " I():06I/IpaHI/Ie BOJIOpOJIA Bubnuorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4EHUE ero CBOMCTB»
. . bu6mmoreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3ak0oH ABOTaaApO https://m.edsoo.ru/ffod542e
Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA
33 rasa 1o ero I/ISBCCTHO;\/Iy KOJINYECTBY B bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIECTBA WIH 00BEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHHIO
34 peaKkIy Ha OCHOBE 3aKOHa O6’béi]/II:-IBIX bubmmorexa [JOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 Ou3NYeCKUe U XUMHUYECKHUE CBONCTBA BOIBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonsTre 00 HHAUKATOpPAX bubmorexa HOK
https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBopurens. HacelleHHbIE 1 bubnuoreka [IOK

HCHACBIIIICHHBIC PACTBOPBLI. MaccoBas 1074

https://m.edsoo.ru/ff0d5b40
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BEILIECTBA B PACTBOPE

[Ipaktuyeckas padora Ne 5 o reme

38 «IIpuroToBieHre pacTBOPOB C OMPEACTEHHON Brbmiorexa LIOK
P N N P p Per https://m.edsoo.ru/ff0d5eba
MacCOBOM JIOJICH pacTBOPEHHOTO BEIIIECTBAY
39 KonTtposnsHas padota Ne2 mo Teme bubnuorexa [JOK
«Kucnopon. Bogoposa. Bonma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuduxaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
H o
40| enomiu, octomax 1 sorepiix bitGnorera LIOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydyenne u XMMHUYECKUE CBOIMCTBA bubmuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnoter: cocras, knaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMu4YecKre CBOMCTBA KUCIIOT Bubmiorexa LIOK
i https://m.edsoo.ru/ff0dfee2
Conu (cpemnue): HOMEHKIIATypa, CIocoObl bubnmuorexka [JOK
46 .
MOJIyYeHHSI, XAMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAJIBHBIX 33124 10 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHHYECKHX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIY KJIaCCaMU bubnuoreka [IOK
HEOPraHMYECKUX COCTMHEHHIA https://m.edso0.ru/00ad9a50
49 O06o01eHre U cucTeMaTr3amusa 3HaHUHA bubnuoreka [JOK



https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d664e
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https://m.edso0.ru/00ad9ch?2

KonTtponsHas padora Ne3 mo teme "OCHOBHBIE

bubmuoreka [JOK

50 KJIaCChl HEOPraHUYECKUX COCTUHCHHMA" https://m.edsoo.ru/00ad9ela
[TepBbic MOMBITKY KIacCUDHUKAIIIHT
o1 XI/II\I/)H/I‘-IGCKI/IX JJIEMEHTOB. E)[OHSII"II“I/IG 0 rpymnmax Brbmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJICMEHTOB
Ilepnoauueckuii 3akoH u Ileprogudeckas
52 CI/I(?FCMI; XUMHUYECKUX BHCMCETOE . N. bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepuoapl, TpymImbl, TOATPYIIIHI bubamorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX sIJIEP. bubmuorexa [JOK
H3oTorsI https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0UYEeK aTOMOB
55 3J'IepMeHTOB Hep;)zmqecxoﬁ cucremsl J[. U. bubmorexa [IOK
https://m.edsoo.ru/00ada6bc
Meunneneena
XapakTepruCTHKAa XUMHUECKOTO DJIEMEHTA IT0
56 eropnonorzKeHmo B [lepnoanueckoii cucreme bubmmorexa [JOK
https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3nauenue [leproandeckoro 3akoHa Jjis
57 pa3BUTHUSA HayII)(I/I I/II[ npaktuku. J1. W. " bubmmorexa LIOK
L https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIH, IEAaror U rpaKIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
XMMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xuMmudeckas CBI3b Bubmorexa LIOK
https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
60 KoBanentHas nosnsipHasi XuMH4ecKasi CBS3b

https://m.edsoo.ru/00adaabh8
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bubmuoreka [JOK

1 K 1
6 OBaJICHTHAsA HCHOJISIpHEUI XUMHNYCCKaAsA CBA3b httDS://m.EdSOO.rU/Ooadaabg
bubmmoreka [{OK
2 1
6 Crenen, oxuceHi https://m.edsoo0.ru/00adae28
63 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE DEAKLIUU 1 bubmmorexa [TOK
peaKtt https://m.edso00.ru/00adb076
bubmmoreka [{OK
4 1
6 OKHCIHTE N 1 BOCCTAHOBHTEIIH https://m.edso00.ru/00adb076
65 Kontponsnas pabora Ne4 o teme «CtpoeHue 1 bubnnorexa [JOK
atoMa. XMMHYECKAS CBA3b» https://m.edso0.ru/00adb486
bu6moreka [IOK
5 1
66 O0006111eHNE U CUCTEMATH3AIINs 3HAHUN httos://m.eds0o.ru/00adb33c
. bubnuoreka [IOK
67 O00011IeHre U cucTEMaTU3aINs 3HAHUN 1 https://m.eds0o.ru/00ad9ch?
bu6mmoreka [IOK
68 Hrorosas koHTpoJbHAs paboTa 1 https://m.eds0o. ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

N KoanuecTBo 4acoB DJIeKTPOHHBbIE
® uudposbie
n/ | Tema ypoka Bcecer | Kontpoabusl | IIpakTnyecku
o0pa3oBaTte/ibHbIE

1| 0 e padoThlI e padoTbl pecypest
[Tepuoanueckuii
3aKOH.
[Tepuoanueckas bubnuotexa [JOK
cucTeMa 1 https://m.edsoo.ru/00adb5
XAMHAYECKAX 9e
anemenTtoB /. W.
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHECHUH CBOMCTB bu6moreka [IOK
XUMHYECKHAX 1 https://m.edsoo.ru/00adb6
AIIEMEHTOB MIEPBBIX b6
TPEX MEPUOJOB
ﬁi:ﬂ::;;;ﬂ " Bu6morexa LIOK

1 https://m.edsoo.ru/00adb?

HEOPraHMYECKUX 02
BEIIIECTB
Bunnr xumnueckoit BuGmorexa LIOK
CBASH M THITE! 1 https://m.edsoo.ru/00adba
KpI/IC:FaJ'IJ'H/I‘IeCKI/IX 6
pemeéTox —
KonTposbHas
pabota Nel o Teme
«IToBTOpEHUE 1 1 1
yrayojaeHne 3HaHUH
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kkiacca»
Knaccuduxkanus
XUMHYECKUX bubmuoreka [[OK
PEaKIuii 1Mo 1 https://m.edsoo.ru/00adbc
pa3IUIHBIM b0
MpU3HAKaM
[TonsTue o
CKOpOCTH
XHUMHUYECKOU bu6mmoreka [JOK
peakiuu. [lonstue 1 https://m.edsoo.ru/00adbe
0 TOMOT'€HHBIX H 9a
reTepOTreHHBIX
peaxIusax



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

Ilonsatue o
XUMHUYECKOM
PaBHOBECHH.
DakTopsl,
BJIMSIOIINE Ha

bu6mmoreka [{OK

8 CKOPOCTb https://m.edsoo.ru/00adc2
XUMHYCCKOM 8c
peaxkuu u
ITOJIOYKCHHE
XUMHUYECKOTO
paBHOBECHS
OKHCIUTENTHHO- bubnuotexa [JOK
9 BOCCTaHOBHTEILHEI https://m.edsoo.ru/00adca
€ peaKIuu de
Teopus
AIEKTPOJTUTUYECKON bubnuorexa [JOK
10 JIUCCOLIMAIAHN. https://m.edsoo.ru/00adcd
CuibHBIE U ClTa0bie 68
AIEKTPOJIATHI
HNonnsie ypaBHEHUS bubmmorexa LOK
11 . https://m.edsoo.ru/00add4
peakimit
48
XuMudeckue
CBOMCTBA IfI/ICJ'IOT u BuGmmorexa LIOK
12 OCHOBATHI B C? ere https://m.edsoo.ru/00add5
MpeACTaBICHUN 00 a8
ANEKTPOJUTUUECKON
JIACCOLNAIIAH
XuMuyeckue
CBOMCTBA coJicii B BuGmorexa [OK
13 cBere . https://m.edsoo.ru/00add8
MpeACTaBICHUI 00 ) b2
ANEKTPOJUTUUECKOU
JIACCOLINAIIAH
Howstine o bubmuoreka [JOK
14 . https://m.edsoo.ru/00add9
TUAPOIIU3E CONei 44
O6oO0menue u bubmuoreka [JOK
15 CHCTEMATH3ALIAA https://m.edsoo.ru/00addd
3HAHUI 12
Hpaxcririecias bubmuoreka [JOK
16 padora Ne 1. https://m.edsoo.ru/00addb
«Pemnienue

OKCIICPUMCHTAJIbHBI

fa



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

X 3aga4»

KontponbHas
pabota Ne2 o Teme
«ONIEKTPOIUTUUECK bubnuorexa [JOK
17 ast TUCCOIHAIINS. https://m.edsoo.ru/00adde
XUMUYECKHUE c0
peakuuu B
pacTBopax»
O6mas
XapaKTepreTia bubnuorexa [JOK
18 HAIOTEHOB. https://m.edsoo.ru/00addfe
XUMHUYECKHue 2
CBOMCTBA Ha
npuMepe XJjopa
XJI0pOBOJOPOIL.
CostHAs KACIOTA, Bu6morexa L{OK
19 XHMuH Heckne https://m.edsoo.ru/00adel
CBOMCTBA, 04
MOJTy4YeHHE,
MIPUMEHEHHE
[IpakTuueckas
padora Ne 2 o bubnuorexa [JOK
20 Teme «l_fonyquHe https://m.edsoo.ru/00ade3
COJISTHOM KHCJIOTHI, 48
HU3YyYEHHE €€ —
CBOMCTB»
Brruucnenus no
YPapHEHHAM bubnuoreka [{OK
21 XHMquf o https://m.edsoo.ru/00ade4
peaKkuii, €Clii OJIUH 88
W3 PEareHTOB JIaH B
HU30BITKE
Obwas bubmuoreka [JOK
22 XAPARTOPHOTHIL https://m.edsoo.ru/00ade6
snemeHToB VIA- 4a
I'pyIIbI T
AnnoTtponHsie
MOAU(pHUKAIIUU
COPRL Ha_?(o}KHeHHe bubnmnorexa LIOK
23 CepRL T ce . https://m.edsoo.ru/00ade6
COEJTMHECHUH B 4a
MIPUPO/IE.
XUMUYECKHUE

CBONCTBA CEPBI



https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBogopon,

CTpPOEHHE, bubnuorexa [JOK
24 duznueckue u https://m.edsoo.ru/00ade8
XUMHUYECKHUE 02
CBOMCTBA
Oxcuppl cepsl.
Cepua Kknciota, Bubarorexa IIOK
25 Qunriccrie u https://m.edsoo.ru/00adea
XUMUYECKUE
y 28
CBOICTBa,
MIPUMEHEHUE
XUMHUYECKUe
peaxiuu, Jiexariye
B OCHOBE
MIPOMBIIIIICHHOTO
cnoco(j)a TTOJTYICHHSI BuGmorexa LIOK
26 SR https://m.edsoo.ru/00adec
XUMHUYECKOE 8a
3arpsI3HCHUC T
OKpyKaromen
Cpensl
COEIMHEHUSIMU
cepbl
BHqHCHevHHe bu6moreka [IOK
27 MaceoBot A0 https://m.edsoo.ru/00adec
BBIXOJIa MPOJIyKTa 8a
peakuuu
Oo01mas
XapaKTepUCTUKa
aneMeHToB VA-
rpynnsl. A3oT, bubnuoreka [IOK
28 pacrpocTpaHeHHe B https://m.edsoo.ru/00adee
MIPUPO/IE, a6
(dbuznveckue u
XUMHYECKHE
CBOMCTBA
AmMMuak, ero
Qusticckie bubnuoreka [IOK
29 XHMVH Aecine https://m.edsoo.ru/00adf0
CBONCTBA, 04
MOJTYy4YeHHUE U
MIPUMEHEHHE
30 IIpakTnueckas bubnuorexa [IOK

padota Ne 3 mo

https://m.edsoo.ru/00adfl



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

teme «lloyuenue
aMMHaKa, U3y4cHue
€ro CBOMCTB)»

31

A30THas1 KHCIIO0Ta,
e€ pusnyeckue u
XUMHYECKHUE
CBOMCTBA

bubmuoreka [IOK
https://m.edso0.ru/00adf3
06

32

Hcnonb3zoBanue
HUTPATOB U COJIEH
aMMOHUSA B
KauecTBe
MUHEPAJIbHBIX
yA0OpeHHUil.
XUMUYECKOE
3arpsi3HEHNE
OKpyKaromen
Cpebl
COCIUHCHUSIMU
azora

bu6moreka [IOK
https://m.edso0.ru/00adf5
18

33

®docdop. Oxcua
docdopa (V) u
dbochopnas
KHCTIOTA,
dbuzuveckue u
XUMHYECKHE
CBOMCTBA,
MOJIy4YeHUE

bu6moreka [IOK
https://m.edsoo.ru/00adf6
8a

34

Hcnonb3zoBanue
¢dbocdaros B
KauecTBe
MUHEpaJIbHBIX
y1oOpeHuil.
3arpsi3HEeHue
MIPUPOJTHON Cpe/Ibl
dbocharamu

bu6moreka [IOK
https://m.edso0.ru/00adfc2
0

35

Yraepon,
pacrpocTpaHeHHe B
pUpoe,
¢busnyeckue u
XUMUYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd
9c

36

Oxcunel yriepona,
ux (puznyeckue u
XUMUYECKHe

bu6mmoreka [JOK
https://m.edsoo.ru/00adfeb
e



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

CBOMCTBA.
DKOJIOTHYECKHE
po0JIemBsl,
CBSI3aHHBIC C
OKCHJIOM yTJIepoJia
(V)

YronpHas Kuciiota

bu6mmoreka [{OK

37 - https://m.edsoo.ru/00ae00
u eé coyn 6c
[IpakTnueckas
pabota Ne 4 o
teme "[lonydyenue bubnuorexa [JOK
38 YIJIEKHCIIOTO Ta3a. https://m.edsoo.ru/00ae02
KauecTBeHHas 7e
peakius Ha
KapOoHaT-HOH"
[TepBoHayanbHbIE
HOHATHS 00 Bu6miorexa LIOK
39 OPTARHHECCRIES https://m.edsoo.ru/00ae05
BEIICCTBAX KaK O Ao
COCIIMHEHUIX _
yriepoa
Kpemuuii 1 ero bu6moreka [IOK
40 https://m.edsoo.ru/00ae08
COCTMHCHUS 0a
[IpakTuueckas
pabota Ne 5.
Pewene bu6mmoreka [JOK
41 SKCTEPUMEHTAIIRIEL https://m.edsoo.ru/00ae0bf
X 3a71a4 110 TeMe 5
«Baxnenmue -
HEMETaJLIbl U UX
COCTMHCHUS
KonTposbHas
pabota Ne3 o Teme bubnunoreka [JOK
42 «Baxneiimme https://m.edsoo.ru/00ae0e
HEMETaJUTBl U UX 18
COCJTUHECHUS»
O6mras
XapaierepueTiia bubnuoreka [IOK
43 XAMITICCIHX https://m.edsoo.ru/00ae10
3JIEMEHTOB — 36
MCTAaJlJIOB. T

Meranmnmnueckas



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

CBS3b U
MeTaIndecKas
KpHUCTaJNINYECKast
peéTKa.
duznueckue
CBOMCTBA METAJJIOB

XUMHYECKHUE

CBOMCTBA METAJLJIOB. bubnuorexa [JOK
44 DIEKTPOXUMHYUECKU https://m.edsoo.ru/00aell
i psAI HaNIPSDKEHUIH 56
METaJJIOB
O6mmue cnocoOs
TOJTyYeHUS
MeTaiuioB. CIjIaBbL.
Beruucnenus no bu6moreka [IOK
45 ypaBHEHUSIM https://m.edsoo.ru/00aell
XUMHAYECKUX 56
peaKkuuii, €ClIii OJIUH
W3 peareHTOB
COJICPKUT TIPUMECH
Mot e o bu6moreka [IOK
46 https://m.edsoo.ru/00ael12
KOpPPO3UH METaJIOB
78
bu6moreka [IOK
47 Wlenowrie https://m.edsoo.ru/00ael4
METaJUIbI
b2
OKcuasl 1 bu6mmoreka [JOK
48 THIPOKCHIBI https://m.edsoo.ru/00ael4
HATPHUS U KaJus b2
Illenoyno3eMeNnbHbI bu6mmoreka [JOK
49 € METaJIBl — https://m.edsoo.ru/00ael5
KaJIBLMI U MarHui e8
Baxneiimme bubmuoreka [[OK
50 COCIMHCHHUS https://m.edsoo.ru/00ael5
KaJIbLMS e8
O6oO0menue u
51 cUcTeMaTH3aIlus
3HAHUU
JKEcTrkocTh BOABI U bubmuoreka [JOK
52 CIIOCOOBI €& https://m.edsoo.ru/00ael8
yCTpaHEHUs 86
IIpakTrueckas bubnuorexa [IOK
53 paboTta Ne 6 o https://m.edsoo.ru/00aela

teme "JKEcTKoCTh

e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

BOJBI U METOEI €€

ycTpanenus"
bubnuoreka [IOK
54 AstoMuHU R https://m.edsoo.ru/00aelc
64
AmdorepHbIe bubnuorexa [JOK
55 CBOWMCTBA OKCHIA U https://m.edsoo.ru/00aelc
TUIPOKCHU/IA 64
bu6mmoreka [{OK
56 Keneso https://m.edsoo.ru/00aeld
86
Oxener, bubGnuoreka IIOK
57 PIVIPOKCHARL 1 COIH https://m.edsoo.ru/00ae35
xenesa (1) u
e6
xenesa (1)
O06o06meHne u
58 CUCTEMaTHU3aIUs
3HAHUHI
[TpakTrueckas
pabota Ne 7.
Peurenie bu6moreka [IOK
59 IHCHCPHMEHTATLHAL https://m.edsoo.ru/00ae3d
X 3aJ1a4 130 TeMe e8
«Baxueimme
METaJIBl U UX
COCTUHCHUSD»
Brruucnenus no
ypaBHEHUSIM
XUMHYECKUX
peakuii, €CJii OJIUH
W3 PEareHTOB JIaH B bu6mmoreka [JOK
60 U30BITKE HITH https://m.edsoo.ru/00ael7
COJICPXKHUT IIPUMECH. 50
Brrunciaenus
MAacCOBOMU JI0JIU
BBIXOJIa POJIyKTa
peakuuu
O6oO0menue u
61 CHCTEMAaTHU3alIHs
3HAHUI
KoHnTtponpHas
62 paboTta Ned o Teme
«Baxneimme

MCTAJJIBI U UX



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

COCTMHCHUS
Bemectea u bubnuoreka [IOK

63 MATCPHAIHL B . 1 https://m.edsoo.ru/00ae3f5
ITOBCEIHCBHOM 0
JKM3HH YEJIOBEKa -
Xmiriecioe bu6mmoreka [{OK

64 SarpﬂgHeHHeu 1 https://m.edsoo.ru/00ae42
OKpYKaromen 20
CpeIbI
Pout ximiit B bubmuoreka [JOK

65 pettierin 1 https://m.edsoo.ru/00ae42
9KOJIOTHYECKHUX 70
npooieM
O6o01eHue u bubnuotexa [JOK

66 CHCTEMATH3ALH 1 https://m.edsoo.ru/00ae0d
3HAHUHI 0a
O6o0mmenue u bubnuorexa [JOK

67 cUCTEMAaTH3AIUS 1 https://m.edsoo.ru/00adb3
3HAHUHI 3c
Hrorosas bu6moreka [IOK

68 KOHTPOJIbHAS 1 https://m.edsoo.ru/00ad9c
pabota b2

OBIIEE KOJIMYECTBO
YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kimacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKiinoHepHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenue»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T"., Cnankos C.A., AKITHOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. I'abpuensu O. C., Bockoboiinukosa H. I1., furykoBa A. B. HacronbHast kHura yuurens. Xumus. 8
KI1.: Meroauueckoe nocodue. - M.: lpoda, 2021.

2. Tabpuensu O. C., SAmykoa A. B. Terpaap aist 1a00paTOPHBIX OMBITOB U MPAKTUUYECKUX paboT. 8
k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: Ilpocda, 2022.

3. lNabpuensu, O. C. Metoaunueckoe nocodue k yueonuky O. C. 'abpuensna «Xumus». 8 kiacc / O. C.
Iabpuensa. — M. : lIpoda, 2021. — 109.

4. TabpuensH, O. C. Meroaudeckoe nmocooue k yueoruky O. C. [N'abpuemnsina «Xumus». 9 kmacc / O. C.
Iabpuensa. — M. : lIpoda, 2021. — 108.

5. Xumus : Texronorudeckue kaptol kK yaeOHuky O. C. I'abpuensna «Xumus. 8 kinacey :
MeTtoaudeckoe nocooue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosornyeckue kaptol kK yaueOHuky O. C. I'abpuensna «Xumus. 9 xknacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KonTposbHbie 1 ipoBepouHbie padoThl K yueouuky O. C. 'abpuensaa «Xumus. 8» /
O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

/lwww.chemnet.ru I'azera «XuMus» U CalT IS yUUTEINS «51 MOy Ha YPOK XUMHI»
http://him.1september.ru Eaunas xomtekuus LIOP: TlpenmeTHas KoIeKust « X UM
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC KCIIEPUMEHTHI: XUMHUSI.

Kounekius Poccuiickoro 001eo0pa3oBaTenbHOrO mopraia
http://experiment.edu.ru AJIXUMMUMK: caiit JI.}O. AnukbepoBoii
http://www alhimik.ru Beepoccuiickas oluMmaga MKOIbHHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranudeckasi XuMust: SJICKTPOHHBIN YUCOHHUK [T CPEIHEH MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JTEKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpbITHIA KOJUTEIK: XUMHUS
http://www.chemistry.ru JlucraHuuroHHast OJTUMITHA/A [T0 XUMHUH: TEIEKOMMYHHKAITHOHHBIA

00pa3oBaTeIbHBIN MPOCKT
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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