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MHNOACHUTEJBbHASA 3AIINCKA
Pabouas mporpamMmma mo XuMUU A OOy4YalOIIUMXCS C 3aJECPKKOM TMCUXHUYECKOTO

pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeT0 00pa3oBaHMs COCTABIEHA B COOTBETCTBUU C
®enepalibHBIM FOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOI'O 00ILIEro 00pa3oBaHUs
(ITpukaz Munnpocsemieanst Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MUHHCTEPCTBOM
toctuiinn Poccuiickoit @epepaunn 05.07.2021 r., per. nomep 64101) (maee — ®I'OC OO0O),
[TpuMepHO# amanTUPOBAHHOM OCHOBHOM 00pa30BaTENbHOM MNPOTPaMMOl OCHOBHOTO OOIIETO
oOpa3oBaHus OOy4arONIMXCS C 33AEP)KKOH TICHXWYECKOro pa3BUTHS (0IOOPEHHOW pelIeHueM
DOYMO no obmemy obpazoBanuto (mporokon oT 18 maprta 2022 r. Ne 1/22)) (manee — ITAOOII
OOOQO 3IIP), ¢ yueTom pacmpelneieHHBIX MO KjIaccaMm IPOBEpPsSEMbIX TPEOOBAHHMM K pe3ysbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIEro 00pa30BaHUS U AJIEMEHTOB
COJepaHUsA, TMPEJICTABIEHHBIX B YHHUBEpcalbHOM Koaudukarope mno xumuu, Konuenuu
npenojaBaHusi y4dyeOHOro mpenMera «XuMus», B 00pa3oBaTeNbHBIX OpraHu3aunusax PO,
pean3yroluX OCHOBHBIE 00I111€00pazoBaTeNbHble porpaMMel. IpenonaBanue BeaeTcs Ha OCHOBE
maann YMK O. C. T'abpuensna Xumus. 7—9 kmaccsl: yueOHo-MeToaumueckoe mocoodue / O. C.
I"abpuensn. — M.: Jlpoda, 2015, 2019r.

JIns mpoBeneHHs NPaKTHUECKHX M JIa0OPAaTOPHBIX pabOT MCIOIB3YIOTCS BO3MOXKHOCTH
¢ posoii 1abopatopun «Touku pocTtay.

OO0masi xapakTepucTHKA Y4eOHOro npeamera «XuMush»

YueOHbIit peaMeT «XuMus» BXOJIUT B MPEAMETHYO o0JacThb
«EcTecTBeHHOHAay4HbIE TpPEIMEThI». B cuCTeMe ecTeCTBEHHOHAYYHOIO OO0pa30BaHUSA XUMHUS Kak
y4eOHBIH TIpeAMET 3aHUMAeT BA)XXHOE MECTO B TO3HAHWU 3aKOHOB MPHUPOIBI, (HOPMHPOBAHUU
HAyYHOW KapTHHBI MHpPA, CO3JAaHUU OCHOBBl XHWMHUYECKUX 3HAHUH, HEOOXOTUMBIX IS
MOBCETHEBHOM KU3HM, HABBIKOB 3JJOPOBOTO U O€30MaCHOTO JUISTUYETIOBEKA U OKPYKAIOIIEH ero cpebl
o0pa3a )XKM3HH, a TAK)KE B BOCIIUTAHUU HKOJIOTUYECKOHN KYIbTYPHI.

YcenemHocTs  M3y4YeHHS XHMHHM  CBSI3aHA C  OBJAJCHHUEM XHUMHYECKHUM  SI3BIKOM,
coOMroieHreM TMpaBuil 0e30macHOd padOThl MpPU BHIMOJHEHHH XUMHUYECKOTO SKCIIEPUMEHTA,
OCO3HaHMEM MHOTOYHUCIICHHBIX CBSA3EH XUMHH C IPYTUMHU MIPEAMETaMH IIKOJIHHOTO Kypca.

[TporpaMma BKIIOUaET B c€0s1 OCHOBBI HEOPTaHUYECKOW U OpraHU4ecKor XUMHH. [ TaBHOMA
uJeel MporpaMMbl SIBJISIETCS CO3JaHME 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUHM MO XHUMHH,
BBIpOXKEHHBIX B (opMe, COOTBETCTBYIOIIEH BO3pacTy OOYyYarOIMXCi U HMX OCOOBIM
00pa3oBaTeNbHBIM TOTPEOHOCTSIM. 2

B comepxkaHuM JaHHOrO Kypca MPEJCTaBICHbl OCHOBOIOJIATAIONINE XUMHUYECKUE
TEOPETHYECKUE 3HAHUS, BKIFOYAIOIINE U3YYCHHE COCTaBa M CTPOSHUS BEIIECTB,3aBUCUMOCTH HX
CBOMCTB OT CTpPOEHHUsS, MPOTHO3WPOBAHME CBOMCTB BEILECTB, HUCCIEAOBAHUE 3aKOHOMEPHOCTEH
XUMUYECKUX TIPEBpAICHH ¥ IyTeH yMNpaBICHWs] MMH B IENIAX TOJYYCHHS BEIIECTB U
MaTepHuaoB.

TeopeTnyeckyro OCHOBY M3Y4YEHHUSI HEOPraHMYECKOM XUMHUU COCTaBIISIET aTOMHO-
MoJiekyispHoe yuyenue, [lepmoanueckuit 3akon /.M. MeHneneeBa ¢ KpaTKUMHU CBEJIECHUSMH O
CTPOGHHHM aTOMa, BHUJAX XWUMHUYECKOW CBSI3H, 3aKOHOMEPHOCTSIX TMPOTEKAHUS XUMHUYECKUX
peaKuui.

B wu3ydyenmm Kypca 3HauMTEIbHAS POJIb OTBOJUTCS XHUMHUYECKOMY OKCIIEPUMEHTY:
MIPOBEJICHUIO MPAKTUYECKUX U JaOOpaTOPHBIX padOT, OMUCAHHWIO PE3YIbTATOB YUYEHUYECKOTO
SKCIIEPUMEHTA, COOTIOACHUIO HOPM U MTpaBHIl 0€30MacHO paboThl B XUMUYECKON J1a00paToOpuu.

Peanu3zanus maHHO¥W mporpamMmsbl B mporiecce oOyueHus MO3BOIUT obydaromumces ¢ 3I1P
YCBOUTH KJIFOUEBBIE XUMHUYECKHE KOMIETEHIIUU U MTOHATH POJb U 3HAYEHHE XUMUU CPEAU IPYTUX
HayK O MpUpOJIE.

N3yuenne xumum crnocoOcTByeT (OPMHPOBAHHWIO y OOYYAOMIMXCS  HAYYHOTO
MHPOBO33PEHHUS, OCBOCHUIO OOIICHAYYHBIX METOJOB (HAONIOJCHUE, M3MEPEHUE, IKCICPUMEHT,



MOJIETTUPOBAaHUE), OCBOCHUIO MPAKTUYECKOTO0 MPUMEHEHMS HAayYHBIX 3HAHWW, OCHOBAHHOTO Ha
MEXIPEIMETHBIX CBA3SIX ¢ IpeaMeTaMu «OKpysKarolui MUup»,

«Dusuka», «buonorus», «leorpadus», «MaremaTuka» U (QOpMHUPYET KOMIETECHIIMH,
HE0O0XOAUMBIE JIJIS TPOJIOKEHUS 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HAYK.

W3ydyenune xumuu criocoOCTBYeT pa3BuTHIO y oOyvaromumxcs ¢ 3[IP mpocTtpaHcTBeHHOTO
BOOOpakeHUsl, (YHKIMOHAIBHOW TI'PaMOTHOCTH, YMEHHUS BOCIPHHHMATh U  KPUTHUECKH
aHAJIM3UPOBATh MH(OPMALINIO, MPEICTABICHHYIO B PAa3IMYHBIX (popmax. 3HAUMMOCTh MpeaAMETa
JUIS pa3BUTHSL )KM3HEHHOM KoMIleTeHIMM oOydatomuxcs ¢ 3I1P 3axntodaercs B ycBOEHUM OCHOBBI
XUMHUYECKUX 3HAHHUM, HEOOXOMUMBIX [UIsl TOBCEIHEBHON JKU3HU; HABBIKOB 30POBOTO U
0e30macHOTO JUIs YelloBeKa W OKpYXarolled ero cpeabl obOpasa >Ku3HU; (POpMHUPOBAHUH
9KOJIOTHYECKOH KYJIbTYpPHI.

[Iporpamma oTpaskaeT cojaep:kaHue OOydeHHUs HpeaMeTy «XHUMHS» C YYETOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEH oOyuatomuxcs ¢ 3[IP. OnageHune ydeOHBIM MPEIMETOM
«XUMUS» TPEACTABISIET ONpPENEeNeHHYI0 TPYAHOCTh Aisi oOydaronxcs ¢ 3I1P. Dto cBszaHo
OCOOCHHOCTSIMH MBICIIUTEIBHON JIEATENIbHOCTH, TMEPUOIUYSCKUMU KOJNeOaHUSAMU BHUMAaHMUS,
MaJIbIM O0BEMOM TaMATH, HEJAOCTATOYHOCTHIO OOIIEr0 3amaca 3HAaHWH, MOHMKEHHBIM
MO03HABATEIBHBIM MHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSL.

s mpeononeHust TpyJHOCTEH B M3YyYEHHM y4eOHOro mpeamMera «XuMus» HeoOxoauma
ajanranus odbeMa 1 xapakTepa yueOHOro MaTepuaia K o3HaBaTeIbHBIM BO3MOKHOCTSIM JIaHHOM
KaTeropuu OOY4YaloIIMXCs, Y4e€T HMX OCOOEHHOCTEW pa3BUTHS: MCIOIb30BAaHUE aAJITOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXIPEIMETHBIX CBS3€H, IIOCTEIIEHHOE YCIOKHEHUE H3y4aeMoro
MaTepuaa.

[Tpu m3ydyeHun XUMUU HEOOXOIUMO OCYILIECTBISTH B3aUMOJICHCTBUE HA IMOJHMCEHCOPHOM
OCHOBE.

Teopetnueckuid MaTepuana H3ydaeTcsi B TpOIecce MPAKTUUYECKOW JIeATEIbHOCTH.
Bo03MOXHO Bbli€NIEHUE OTIENbHBIX YPOKOB Ha PEIICHUE 3a]1a4 B CBSI3M CO CJIOKHOCTHIO aHAIM3a
Tekcta oOyuatommmucs ¢ 3[IP. Opranndeckoe €IUHCTBO NMPAKTHUYECKOM U MBICIUTEIbHON
NEeSTENIbHOCTH OOy4aroluXcss Ha YpOKaX XHMHMHM CHOCOOCTBYET HPOYHOMY M OCO3HAHHOMY
YCBOCHMIO 0a3MCHBIX XUMHUYECKUX 3HaHUN M ymMeHH. Oco0oe BHUMaHME MPU U3YYEHUH XUMHUH
YAENSeTCsl W3YYEHHMIO «CKBO3HBIX» MOHATHM M (OPMHUPOBAHMIO HaBbIKA CTPYKTYPUPOBAHUS
MaTepuaa.

ean u 3axa4n n3ydeHus y4eOHOro npeamera « XuMus»

Obwue yenu W3ydeHUsl ydyeOHOro mpenMera «XuMuUs» MpeacrasieHsl B IIpumepHoit
pabouei mporpamme OCHOBHOTO 0011ero oopa3zoBanus. OHU aKTyaJTM3UPOBAHBI C YYETOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro o0pa3oBaHMs, HANPABICHHOCTH OOyYeHHUs Ha
pa3BUTHE U CaMOPA3BUTHE JUYHOCTH, (OPMHUpOBAaHHE €€ MHTEUIEKTa M OOIIeH KyIbTYpBHI.
OOyueHne yMEHHUIO YYHUTBCS U TNPOJOJDKATh CBOE 0Opa3oBaHME CaMOCTOSITEILHO B HACTOSIIEE
BpeMS SIBJISIETCS OJTHOM M3BAXHEHIINX PYHKIMHM y4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN».

s oOyuatomuxcs ¢ 3I1P, Tak e, Kak ¥ 1151 HOPMAaTUBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBAMBAIOIIMX  OCHOBHYIO  00pa3oBaTelbHYIO MPOrpaMMy, JOMHHHUPYIOIIEE 3HaYeHHE
NpUOOPETaIOT TaKUe yeau, Kak:

" (opmupoBaHME HHTEIEKTyaJIbHO Pa3BUTON JUYHOCTH, T'OTOBOM K COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY ~TPHUHATHIO pEIIeHHH, CIIOCOOHOM amanTHpoBaTbcs K  OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KU3HU;

® HamnpaBJEHHOCTh OOy4YeHHsS Ha CHCTEMAaTHYeCKOe MPHUOOIIEHHE  YYalIuxXcs K
CaMOCTOSITENIbHOM IMO3HABATENIbHON JEeATENIbHOCTH, HAYYHBIM U MPAKTUYECKUM METO/aM
MO3HaHUs, POPMUPYIOIIMM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

® o0ecneyeHHE YCJIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYaIOMUMHCS — OIBITa
pasHOOOpa3HOM JESTENbHOCTH, IIO3HAHHWA M CaMOIIO3HAHMsS, KIIOUEBBIX HAaBBIKOB
(KJTIOUEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEpPCAIbHOE 3HAYEHME Ul Pa3IMYHbIX BUI0B
NeSITEIbHOCTH;



® (popMupoBaHHE yMEHHH OOBSCHATH M OICHHUBATh SIBICHUS OKDPYXKAIOIIEr0 MHpa Ha

OCHOBAHUU 3HAHHUU U OIIbITA, MMOJTYYCHHBIX IMPU U3YUCHUU XUMHUU,

" DbopmupoBaHue y 0OYYAOIIMXCS TYMAaHUCTHYECKHX OTHOIICHHM, MOHUMAHHS I[CHHOCTH

XMUMHYECKUX 3HAHHUU [T BRIPAOOTKU SKOJOTHMYECKH 11€71eCO00Pa3HOro MOBEACHUS B OBITY

U TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHUsS CBOErO 3I0pPOBbI M OKpPYXKaroLlen

HPUPOTHOMN CPEIb;

® pa3BUTHE MOTHBAIIMHM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO

Ha OCHOBE YCBOCHHS OOIICUEIIOBEYECKUX IEHHOCTEH, FTOTOBHOCTH K OCO3HAHHOMY BBIOOPY

npouIst U HAPABJICHHOCTH JAIbHEHIIIETO 00YUICHHUSL.

Kypc HampaBieH Ha pelleHHe CIEAYIOIUX 3a0ay, OO0CCICYMBAIOUIMX pPEAU3aIHI0
JMYHOCTHO-OPHEHTHUPOBAHHOTO W JCSITEIbHOCTHOTO  MOJAXOJOB K  OOYYCHHIO  XHUMHH
obyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIIETO 0Opa30BaHUS:

® (GopMupOBaHHE MEPBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX MPEACTABICHUN O BEIECTBaX,
HX MPEBPAIICHUAX W IPAKTUYCCKOM NPUMCHCHUU,; OBJIAJACHUC MOHSATUHHBIM arnrmaparomMm u
CHMBOJTUYECKHM S3bIKOM XHMHH;

® OCO3HaHME OOBEKTHBHOM 3HAYUMOCTH OCHOB XHMHUYECKOM HaykM Kak o00JacTu

COBpPECMECHHOI'O €CTCCTBO3HaHUAI, XUMHUYCCKUX HpeBpaHICHI/Iﬁ HCOPraHNYCCKUX u

OpPraHMYECKHUX BEHICCTB KAK OCHOBBI MHOTHX SIBJICHHH JXMBOH M HEKHBOWU MPUPOJIBL;

yriIyOJieHHE PEACTABICHUN O MaTePUAIbHOM €UHCTBE MHPA,;

® OBJAJICHUE OCHOBAMH XHMHYECKOW TPAaMOTHOCTH: CIOCOOHOCTBIO aHAJIM3HPOBATh U
00OBEKTHUBHO OLCHUBATL JKHU3HCHHBIC CHUTyallid, CBA3AHHBIC C XHMHCfI, HaBbIKaMH
Oe3omacHOro oOpalieHHs C BEIIECTBAMH, HCIIOJIb3YEeMBIMH B IIOBCEJHEBHOW JKHM3HU;
YMEHHUEM aHAJIM3UPOBATh U TUIAHUPOBATH SKOJIOTUYECKH O€301acHOE MOBEJCHHE B IIEIISNX
COXpaHEHUsI 3J0POBBS U OKPY’KaIOIIEH Cpebl;

® (QopMupoBaHHWE YMEHUW YCTAaHABIMBATh CBSA3M MEXKIY peajbHO HAOJI0AAeMBbIMU
XUMHUYECKHUMH SIBJICHUSMH M MpOILlecCaMM, MPOMCXOJSAIIMMU B MUKPOMHUDPE, OOBICHATh
IMPUYIUHBI MHOF006pa3I/I$[ BCIICCTB, 3aBUCUMOCTh HUX CBOMCTB OT COCTaBa M CTpPOCHUA, a
TaKXe 3aBUCUMOCTb IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

® [puHOOpETEeHHE OMNbITa MCMHOJIb30BAaHUS PA3NUYHBIX METOJOB M3YUEHHUS BEIIECTB,
HaOJMIOEHUsT 3a UX TPEBPALICHUSAMH IPU HNPOBEIEHUM HECIOXKHBIX XMMHUYECKHX
HKCIEPUMEHTOB C UCIOIb30BAHNEM JTA0OPATOPHOTO 0OOPYAOBAaHUS U TPUOOPOB;

® (GopMupoBaHWE TPEACTABICHUNH O 3HAYCHUM XUMHYECKOM HAyKd ¢ PEIICHUU
COBPEMEHHBIX IKOJIOTHYECKUX MPOoOIIeM, B TOM YHCIEe B IPEAOTBPALLICHUN TEXHOT€HHBIX U
HKOJIOTUYECKUX KaTacTpod.

OcoGeHHOCTH 0T6OPA M AIANTAIMH Y4eOHOTro MaTepuand no xumun

OOyuenue yueOHOMY MpeaMeTy «XHUMHUs» CTPOUTCS HA CO3AAHUU ONTUMANIBHBIX YCIOBUN
JUIS YCBOGHMSI MporpamMmMHoro marepuana oOydatomumucs ¢ 3I1P. bonbiioe BHUMaHMEe yaeneHo
oTOOpy y4yeOHOro Marepuana B COOTBETCTBUM C TNPHUHIMIIOM JIOCTYITHOCTU HPU COXPaHEHHHU
oOmero 6a30BOr0 ypoBHS. Marepuain 1o cofepKaHuio 1 00beMy afanTUPOBAH JIJIs1 00 yJIarOIIIXCsI
c 3IIP B COOTBETCTBMM C HMX OCOOBIMH 0Opa30BaTENbHBIMU MOTPEOHOCTSIMH. OBnanenune
MarepuasioMm obydaroutumucs ¢ 3[IP obGierdaeTcss mocpeACTBOM €ro JeTaThbHOTO OOBSCHEHUS C
CUCTEMATUYECKUM IIOBTOPOM, MHOTOKPaTHOM TPEHMPOBKONM B NPUMEHEHUM 3HAaHUM C
WCIOJIb30BAaHNEM MPUEMOB AITOPUTMHU3ALNN U BU3YAIbHBIX ONOP, O0Yy4EHHUS CTPYKTYPHUPOBAHUIO
MaTepuana.

Bonbioe 3HaueHne A1 MOJTHOLIGHHOTO YCBOEHHUSI y4yeOHOro MaTepuana MUMeeT oropa Ha
MEXIIPEIMETHbIE CBA3M BOIPOCOB, HM3y4aeMbIX B JaHHOM Kypce, C TaKUMU Y4eOHBIMH
npenMeramu kak «I['eorpadus», «®Pusukay», «buonorus». Ilo3Bonsis paccmarpuBaTh OJMH U TOT
e yueOHBbI MaTepual C pa3HBbIX TOYEK 3PEHHUs, MEXKIPEIMETHBIE CBA3H CHOCOOCTBYIOT €ro
JTy4IIeMY OCMBICICHHIO, 0oJjiee MPOYHOMY 3aKPEIUICHUIO TOMYyYEHHBIX 3HAHMHM M MPAKTHUECKUX
YMEHUM.

[Ipy moAroToBKe K ypoKaM MpeaycMOTPEeHO (OpMHUpOBaHUE Y OOYYAIOIIMXCS YMEHUM
aHaJIM3UpPOBaTh, CPABHMBATH, 0000IIATh HM3y4aeMbli MaTepHall, IUIAHUPOBATh MPEACTOSIIYIO



paboTy, OCYHIECTBIATH CaMOKOHTPOJIb. IIOCTOAHHO OTCIEXHBaeTCs MNPaBHIBHOCTb PEYEBOTO
odopmiieHus BbICKazbiBaHU# oOyuatonuxcs ¢ 311P.

B cBa3u ¢ 0coOGHHOCTSIMM TIOBEJCHHA M JAeATeNbHOCTH oOywatommxcs ¢ 3[1P
(pacTOPMOKEHHOCTb, ~ HEOPraHU30BAHHOCTB) IIPEIIOJIaraeTcs  IOCTOSHHBIM ~ KOHTPOJIb
COONIIOJICHHUST TIpaBHJI TEXHUKM O€30IMacHOCTH MpPHU MPOBEACHUHU JIADOPATOPHBIX paboT B
XUMHUYECKOM KaOUHeTe.

IIpumepHbie BuabI AesiTeJbHOCTH oOy4yarommxcesi ¢ 3IIP, oOyciaoBiieHHBbIe 0COOBIMU
o0pa3oBaTe/IbHBIMM NOTPEOHOCTSIMH M o0ecreYUBAIOIME OCMbBICJEHHOE OCBOEHHE
co/iep;KaHuM 00Pa30BaHUA MO MpeaAMeTy « XUMHUD)

Cognepkanue BHUAOB JesATeIbHOCTH oOydarommxcs ¢ 3[IP Ha ypokax Xumuwm
onpeneNniercss HX 0coObIMM  00pa3oBaTesIbHBIMU — MOTpeOHOCTSIMH. IlomMumoO  mIMpPOKO
ucnonb3yemMplx B OOIl OOO o0mmx s Bcex OOy4aroumuxcs BHJIOB JI€ATEIbHOCTH,
IPUMEHSIOTCS BUJIbI ACATEIBHOCTH, ClIeHU(pHUHBIE ISl JaHHON KaTeropuu o0y4yaroImuxcs,
UL 00ECIIeYeHUs] OCMBICIIEHHOTO OCBOCHUS COAEpIKaHUS 00pa30BAHUANO MPEIMETY: YCHIICHHE
IPEIMETHO-TIPAKTUYECKON JAEATENbHOCTH C aKTHBH3alMEl CEHCOPHBIX CUCTEM; YepelOoBaHHE
BUJIOB JIEATEIBHOCTH, 3aJEHCTBYIOILMX pa3IMYHbIE CCHCOPHbIE CHUCTEMbI; OCBOCHUE MaTepuaia
C ONOpOMl Ha QIrOpUTM; «IIOIIArOBOCTb» B M3YYEHMHM MaTepuaia; HCIOJIb30BaHUE
JOTIOJTHUTEIBHON BHU3YyaJIbHOM OMOpPHI (ILJIaHBL,00pa3Ibl, CXEMBI, IA0JIOHBI, OTIOPHBIC TAOIHUIIBI).
Jns pazButus y ooyqaromuxcs ¢ 3[1P ymenust nenatb BbIBOJbI, PPMUPOBAHUSA IPAMOTHOIO
TaONUI, COCTaBJICHHE KJIACCH(HUKAIMUA COO03HAYEHHBIMU OCHOBAHUSMH ISl KIIACCH(PHUKAIINN U
HaroJHEeHue X npumepamu U ap. [IpumepHas TemaTuuyeckass M TEPMUHOJOTHMYECKas JIEKCUKA
cootBerctByer OOIT OOO.

Jns  obOyuarommuxcss ¢ 3IIP  cymiecTBeHHbIMH — SIBJISIIOTCS  NPUEMbl  PabOTBl  C
JIEKCUYECKUM MarepuajioM 1o mnpeamery. [IpoBoautcs cneuuanbHas paboTa IO BBEACHHMIO B
aKTUBHBIM CJIOBapb OOYYaIOLIMXCS COOTBETCTBYIOIIEH TEPMHUHOJOTUH. l3yyaemble TepMHHBI
BBOJISITCSI HA TIOJIMCEHCOPHON OCHOBE, 00s13aTelIbHA BU3YyasIbHAas MOAJIEPKKA, aJlTOPUTMbI pPabOTHI €
OIIPEAEIIEHUEM, OTIOPHBIE CXEMBI JJISl aKTyaJIu3allii TEPMUHOJIOTHH.

MecTo yyeOHoro npeamera «XumMus»» B yueOHOM IIaHe

B coorBerctBUM ¢ denepasbHBIM TOCYIapCTBEHHBIM 00pa3oBaTENbHBIM CTaHIAPTOM
OCHOBHOT'0 00111er0 00pa3oBaHus Y4eOHBIN MpeaMeT «XUMHs» BXOIUT B MPEIMETHYI 00JacTb
«EcTecTBeHHOHayuUHbIEe IPEAMETHI» U SIBISETCS 00513aTENbHBIM JJI U3YUYEHHUS.

VY4eOHbIM MIIAHOM Ha €€ n3ydeHue oTBeieHO 136 yueOHBIX YacoB — IO 2 4 B HEJIeNI0 B § U
9 xJ1accax COOTBETCTBEHHO. 5

Conepxanue yueOHOro mnpenmMera «XuMHUs», NpeiacTtaBieHHoe B [IpumepHoi paboueit
nporpamme, cootBeTcTByeT PI'OC OOO, paszpaborano c yderom IIpumepHO OCHOBHOI
00pazoBaTeIbHOM MPOrpaMMBbl OCHOBHOT'O 001IIET0 00pa30BaHUs 110 y4eOHOMYTIPEAMETY «XUMUS»,
cooTBeTcTBYyeT llpmMepHON amanTHpOBaHHOW OCHOBHOW  00pa30BaTENBbHOM  MpOrpamMme
OCHOBHOT'O 00111er0 00pa30BaHMs 00YUAIOIIHUXCS € 3aJIePKKON ICUXUYECKOTO Pa3BUTHSL.

COJAEP)KAHUE YYEBHOI'O IPEAMETA «XUMMUS»
8 KJIACC

HepBOHa'{aJIl)Hble XUMHUYECKHUEC TIOHATUHA

[Ipenmer xumuu. Ponb Xumuu 6 H#CU3HU venosexa'. Tema um BemecTBa. DU3MUECKHE
CBOMCTBa BEUIECTB. ArperaTHoOe COCTOSIHUE BELIECTB. Xumus 6 cucmeme Hayk. YUCThIE BelleCTBa
u cmecu. CrocoObl pazaeneHusi cMmeceil. [IpaBmna Ge3omacHoro oOpaimieHus ¢ BEHIECTBAMH U
nabopaTopHBIM 000pynoBaHUEM. [IoHAmMUE O MEMOOAX NO3HAHUSL 8 XUMULU.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AJIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKHX 3JIEMEHTOB.

PEUCBOIC



OtHocuTtenbHass aTomMHas Macca. [IpocTeie W COXKHBIE BelecTBa. ATOMHO - MOJEKYJSIPHOE
yUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX DJIEMEHTOB. 3aKoH
nocmosHcmea cocmasa eeujecms. OTHOCUTENbHAs MOJEKyJsipHas Macca. MaccoBas 10
XUMHYECKOI'0 3JIEMEHTA B COCMHEHHH.

@u3nyeckue M XHUMHUYECKHUE SBICHHS. XUMHUYeCKas peakuus. [Ipu3Haku XUMHYECKHX
peakuuii. YpaBHEHMS XUMHYECKHX peakluid. 3akOoH COXPaHEHHsS MacChl  BEIECTB.
Krnaccudukanus XuMHYEeCKUX peakIuii (COSTUHEHUS, PA3IIOKEHUs, 3aMEIICHHsI, 0OMEHa).

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYJ0, ¢ MpaBUiaMu paboThl B
naboparopun ¥ mpuéMaMu OO0palieHus ¢ 1ab0PaTOPHBIM 000PYAOBAHUEM; U3YUCHHUE U OIMCAHUE
(bu3MUYeCKUX CBOMCTB 00pa3[0B HEOPraHUYECKUX BEIIECTB; HaOI0JeHNe PU3NUYECKUX (TIIaBICHUE
BOCKa, TasHUE JIbJa, pACTUPAHUE caxapa B CTYNKE, KUTICHUE U KOHJEHCAIMS BOJAbI) U XUMUYECKUX
(ropenue cBeuH, MpOKaTUBaHUE METHONIIPOBOJIOKH, B3aUMOCHCTBHE Mea C KHUCIIOTOM) SIBIICHUH,
HaOJII0/ICHNE W OINMCAaHUE TPU3HAKOB MPOTEKAHWS XUMUYECKUX peaklui (paszlokeHue caxapa,
B3aUMOJICHCTBHUE CEPHOM KUCIOTHI ¢ XJOpUIOM Oapwust, pasnoxenue ruapokcuaa meau (I1) mpu
HarpeBaHWH, B3aUMOJECUCTBUE jkene3a c pactBopom conu wmeau (I1)); usydenme cmocoboB
pasneneHus cmeceil (C IMOMOIIBI0 MarHura, (UIbTpOBaHWE, BBIAPUBAHME, JAUCTUILIALIUA,
xpomatorpadus), TpPOBEJCHUE OYUCTKMA IIOBAPCHHON COJIM; HAOJIONEHWE W  ONHCAHHE
pPE3yNbTaTOB MPOBEJACHUS OINbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3/aHUe
MO/IeJIe MOJIEKYJI (IIaPOCTEPIKHEBHIX ).

Baxkueiiliue npeacTraBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopon — 37aeMEHT U MPOCTOE BELIECTBO.
Haxoxzaenue kucinopoaa B mnpupoze, Gu3Mueckue W XUMHYECKHE CBOMCTBa. Peakuuu ropeHus
MPOCTBIX M CIOXKHBIX BemiecTB. CrmocoObl MOMy4deHUsi KHCIOpojga B JabopaTopuu  u
npomsiwnennocmu. [lpumenenne kucnopona. Ilonarue o6 oxcumax. KpyroBopor kuciopona B
npupojie. O30 — aniomponHas MoOuGuKayus KUCI0pood.

Tennogotli 3¢hghexm xumuyeckou peaxkyuu, mMepMOXUMUYUECKUE YPAGHeHUs, DK30- H
SHAOTEPMHUUYECKUE peaKIuu. Toniugo. yzonv u Memau. 3acpsa3HeHue 6030yXd, YCUileHUe
NAapHUuK08020 2¢hghexma, paspyuienue 030H08020 CIOS.

Bonopon — osmemenT M mpocrtoe BemiectBo. HaxoxaeHuwe Bonopona B IPHUPOAE,
¢usnyeckue M XUMHUYECKHE CBOMcTBa (Ha MHpHUMEpe B3aUMOJCHCTBUS C HEMETalUlaMHU M
OKCHJaMHM METAJUIOB), IPUMEHEHUE, Cnocobvl nonyuenus. IloHATHE O KUCIOTaxX M COJIIX.
KonuyectBo BemectBa. Monb. MosnsipHass Macca. 3akoH ABoraapo. MossipHblil 00bEM ra3oB.
Pacuersl mo xumuyeckoil Qopmyine. Pacduerbl MaccoBOH [0JIM XUMHYECKOIO 3JEMEHTa B
COEJIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJIIPHON Macchl, MOJISIpHOro o06ema ra3zoB. Pacuérel mo
XUMHUYECKUM YPaBHEHUSIM.

Qusuueckue ceoticmeéa 600vl. Bonma. Ee cocrtaB, cTpoeHue M MoJeKkylbl. Boda kak

pacmeopumens. PactBopsl. [lonamue 0 HacvlyyeHHbIX U HeHacblueHHblx pacmeopax. Ilonamue
pacmeopumocmu eewecme 6 ode. Pacuer MaccoBOW J0JIM BEIIECTBA B pacTBOpe (IIPOLEHTHAs
KOHIeHTpauus). MaccoBast [0 BelIeCTBA B pPacTBOpe. Xumuueckue c80UCmMea 600bl
(pasnooicenue, peaxyuu c Hampuem, OKCUOOM Kanvbyus, okcuoom cepuvl (IV) peaxyuu c
Memaniamu, KUCIOMHbIMU U OCHOGHbIMU oKkcudamu). Tlonsamue 0b ocnosanusix. Pons pacmeopos 6
npupooe u 6 dcusnu uenosexka. Kpyzosopom 600wl 6 npupooe. 3arpsi3HEHHE NPHPOIHBIX BOJ.
OxpaHa 1 0YNCTKA IPUPOJIHBIX BOJ.

Baxkneiiimme kmacchl HeopraHudeckux coeawHeHuid. Kiaccmdukanus HeopraHUYeCKHX
coequHeHnil. OKcuAbl: cocTaB, Kiaccupukanus (KUCIOTHBIE, OCHOBHBIE, am@omepHuvle,
Heconeobpasyiowue - Ha npumepe okcuoa yenepooa (II) u oxcuoa azoma (1)), nomenxramypa.
Ilonyuenue u XUMUYECKHE CBOWCTBA OKCHUIOB (B3aMMOJCWUCTBHE C BOJOW, KHCJIOTAMH,
menoyamu). OcHoBanus. Knaccuukanusi ocHOBaHMH: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.



Homenknarypa ocHoBaHui. @U3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUH (B3aUMOJIEHCTBUE C
OKCHJaMH HEMETAJIIOB, KUCI0TaMHU, COIAMH). [onyuenue ocHOBAHUIL.

Kucnotsr: coctaB, kinaccudukaius, HOMEHKIATypa, (U3nueckue U XMMUYECKHe CBOMCTBA
(B3auMOJIEHCTBHE C METaJIaMH, OCHOBHBIMH OKCHIAaMH, OCHOBAHMSIMH, COJIIMH, Ha IMpPUMEpE
COJITHOW M CEpHOHM KHCIIOT), cnocobwl noayuenus. Psn aktuBHoctu metaiuioB H. H. bekerona.
Comu (cpenHme): HOMEHKIATypa COJIEH, CHnocoObl nonyyeHus, B3aUMOJICHCTBUE COJIEH C
MeTaJlJIaMH, KUCIIOTaMHU, IIEJI0YaMU U COJISIMU, IIPUMEHEHHE.

[Tonsite 06 aM(oOTEepHBIX TUAPOKCHUIAX (HA MPUMEPE LUHKA U ATIOMUHUSA): XUMUYECKUe

ceoticmea  (83aumooelicmsue ¢ KUCIOMAMU U WeEN0YAMU, PAa3lodcenue Npu HazpesaHuu) u
nozyuenue.

I'eHeTnyeckas CBA3b  MEXIY  KJIacCaMH  HEOPraHMYECKUX  COeAUHEHMU. I'eHeTmdeckue
pAdbL.

XVMMHYECKUN 3KCIEPUMEHT: KaueCTBEHHOE ONPEIEIICHUE COJEp)KaHUSA KUCIOpoJa B
BO3/lyX€; MOJYyYEHHE U U3YUYEHHUE CBOMCTB KHUCIIOPO/a; HAOJIOIEHUE B3aUMOIEUCTBUS BEILIECTB C
KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHHS M IPEKpAIleHUs ropeHus (moxxapa); 03HaKOMJIEHHE C
o0Opa3llaMi OKCHJIOB W OIMCaHWE WX CBOWCTB; MOJYYCHHWE M H3Y4YEHHE CBOWCTB BOJOpOJA
(ropenue); HabMOAeHHE 00Pa3LIOB BELIECTB KOJIMYECTBOM | MOJIb; UCCIel0BaHHE 0COOEHHOCTEH
pacTBOPEHMSI BEIIECTB C Pa3jIMYHOM pPACTBOPUMOCTBIO; IPUIOTOBIEHUE PACTBOPOB C
OIIpeACIEHHON MacCOBOW J0JIEM paCTBOPEHHOIO BEILECTBA; B3AUMOACHCTBHE BOJBI C METAJUIAMU
(HaTpueM M KaibleM) (BO3MOXKHO HCITOJIb30BAaHUE BUIECOMATEPUATIOB); OIMPEICIICHUE PacTBOPOB
KUCIOT M IIeJo4Yeld C IOMOIIbI0 HHAMKATOPOB; HCCIEA0BaHHE OOpPa3LOB HEOPraHUYECKHX
BEIIECTB PA3JIMYHBIX KJIACCOB; HAOIIOJCHHE HM3MEHEHHUS OKPACKH HMHIMKATOPOB B pPacTBOpax
KHUCJIOT U Ieo4el; nu3yueHue B3aumojeiicteusa okcuga Meau(ll) ¢ pactBopoM cepHON KUCIIOTHI,
KHCJIIOT C METaUlaMH, pEeaKkUWil HEeWTpaau3aluM; II0Jy4YEeHHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METajlla JPYTUM M3 PacTBOpa COJIM; PELIEHUE HKCIIEPUMEHTAIbHBIX 3a1a4 110
TeMe «BakHelne Ki1acchl HEOPraHUYECKUX COCTHHEHUI.

Iepuoauveckuii 3akon u Ilepuoanueckast cucrema xumuyeckux djiemenros JI. H.

MenpeeeBa. Crpoenue aTOMOB. XumMuueckasi  CBfi3b. OKHCINTEILHO-

BOCCTAHOBHTE/IbHbIE PEAKLIMHU

[TepBble MOMBITKH KIacCU(PUKAIIMN XUMHUECKUX JIeMEHTOB. [IoHSITHE O TpyIax CXO0IHbBIX
3J€MEHTOB (IIEJIOYHBIC U MIET0YHO3EMENbHBIE METAJIJIbI, TaJIOT€HbI, MHEPTHBIETA3bl). DiemMeHmul,

Komopble 0opazytom ampomephvle OKCUObL U SUOPOKCUODL. 7

Ilepuonnueckuii 3akoH. Ilepuommueckas cucrema XuMU4YecKux dnemeHToB 1. W.
MenneneeBa. KopoTkonepuomnas u Oaununonepuoonas ¢opmbl Ilepuogudeckoit cucTeMbl
xumuueckux dmemeHToB J[. WM. MenneneeBa. Ilepuonbl u rpynnbel. PU3HYECKHM CMBICI
MOPSAIKOBOTO HOMEpa, HOMEPOB MEPUOIA U TPYIIIBI AIEMEHTA.

Crpoenue aromoB. CocTtaB aTroOMHBIX sfep. HMzomonwsi. OnexkTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMHUECKUX AneMeHToB [lepuomnueckoii cucTeMbl
J. W. MenngeneeBa. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTAa IO €ro IOJOXEHUIO B
[Tepnonnueckoii cucreme /1. 1. Menneneena.

3axonomepHocmu uzMeHeHUst C80UCME INIEMEHMO8 MATbIX NePUOO08 U IABHLIX NOOSPYNN,

8 3aBUCUMOCMU OM AMOMHO20 (Nopsioko6o2o) Homepa 3uauenue I[lepuoouueckoco 3aKona u
Ilepuoouueckoil cucmemvbl XUMUYECKUX DIeMEHMO8 Onsi pazeumusi Hayku u npakmuxu. . U.
Menoenees — yuénwiii u epaxcOaHuH.

Xumuyeckasi cBs3b. KoBaneHTHast (mosisipHass Y HEMNOJSIpHAsl)  CBS3b.
DnekmpoompuyamenbHOCMb AMOMO8 XUMU4eCcKux 21emenmos. VIoHHasi CBSI3b.



Crenenb  okuciieHHS.  OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE — peakuuu.  [Iporeccsl
OKUCJICHUS ¥ BOCCTaHOBJICHUSI. OKUCITUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN HSKCIEPUMEHT: H3yuyeHUE OO0pa3loB BEIIECTB METAUIOB M HEMETAJIOB;
B3aMMOJICHCTBUE THIPOKCH]A [IMHKA C PAaCTBOPAMHU KHUCIIOT M MIEJIOYEH; MPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPhl OKHUCIUTEbHO-BOCCTAHOBUTENBHBIX peakuuid (ropeHue, peaxkiuu
pa3IoKeHus, COEAMHEHNUS).

MexnpeaMeTHbIe CBA3HU

Peanu3zanus MexXMnpeIMETHBIX CBsI3EH NpH M3yYeHUH XUMHUHU B 8 Kiacce OCYIIECTBIISCTCS
yepe3 UCMOJIb30BaHue KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHATUN, TaKU MOHATUHN, SBIISIOUIMXCS
CUCTEMHBIMU JIJISl OTJCJIBHBIX MPEIMETOB €CTECTBEHHO- HAYIHOTO ITHKJIA.

OO61ue ecTecTBeHHO-HAYYHbIE TOHSTHS: HAY4HbIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KIAcCHU(pUKAIUs, TMEePHUOJUIHOCTh, HAOIIOJCHUE, OSKCICPUMEHT, MOJCIHPOBAHUE,
U3MEpEeHHUEe, MOJIETb, SIBIICHUE.

®dusuka: Marepusi, aToM, OJJICKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHWJI, HW30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYyJNa, JJIEKTPUYECKHI 3apsij, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BCIECTBA, ra3, (hYM3MUYSCKHUE BEIMYMHBI, CIUHUIIBI W3MEPCHHs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPAIBI, TOPHBIE MOPOABI,  IOJIC3HBIE
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeuecTBo M XUMHUYeCKas peaKuusi

Ilepnonnueckuii 3akoH. Ilepmoguyeckas cucremMa XuMHUYecKux dnemeHToB /I H.
MenpeneeBa. CrpoeHue aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB XMMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPHOJOB, Kajaus, KajdblUsg W UX COCAUHEHUNM B COOTBETCTBHH C
IIOJIOXKEHUEM DJIEMEHTOB B [leprnoanueckon cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemniecTBa: BBl XUMHUYECKOW CBA3M. THUIBI KPUCTANIMYECKHX PELIETOK,

3068UCUMOCHb CBOUICMB gewecmea om muna Kpucmaﬂﬂuuecmﬁ pemémku U 8UOA XUMUYECKOL
C6A3U.

Knaccupukanus u HOMEHKJIaTypa HEOPraHMYEeCKHMX BeIIeCTB (MeXAyHapodHas |
TpUBHMaJbHAsA). XUMHMUYECKHE CBOWCTBA BEIIECTB, OTHOCALIMXCA K Ppa3IMYHBIM KJlaccam
HEOPraHWYECKUX COCAVMHEHUH, TEHETUYECKAsl CBS3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3IUYHbIM NpU3HaK®M (M0 YUCIy U COCTaBy

Y4aCTBYOIMX B PpPCaKIuu BCHIECCTB, I10 TCIIJIIOBOMY 3(1)(1)CKTy, M0 H3MEHEHHUIO CTEIIeHEeH
OKHCJICHHUA XUMHYCCKHUX JJICMCHTOB, IIO 06pamumocmu, no ydacmuro Kamaﬂusamopa). DK30- U
OHAOTCPMHUYCCKUC PCAKIINU. Tepmoxumuttecxue YPAa6HERUA.

Ionamue o ckopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u HeOOPAMUMBIX
Xumuveckux peaxyusx. Ilowamue o 2omocennvix u cemepozeHnvix peaxyusx. Illonamue o
Xumuueckom pasHosecuu. Cmewjenue Xumuueckoeo paenosecus. Paxkmopvl, erusgiowjue Ha
CKOPOCHb XUMUYECKOU Peakyuu U NOA0HCEHUE XUMUUECKO20 PAGHOBECUS.

OKI/ICJ’II/ITGJ’IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie peaKHI/H/I, 3J'IGKTpOHHI:II71 6aﬂch OKHUCIIUTCIBHO-
BOCCTAHOBUTENBHON peakiuu. COCTaBlI€HHE YpPAaBHEHUN OKHUCIMTEIbHO- BOCCTAHOBUTEIBHBIX
peaKkIuii C UCIOIH30BAHUEM METO/a JIEKTPOHHOTO OalaHca.

Teopuss  PIEKTPOMUTUYECKOM  TUCCOLMAIMU.  DJIEKTPOJUTHYECKAs]  JAUCCOIMALUS.

SHCKTpOJ'II/ITBI N HEJJICKTPOJUTHI. KaTI/IOHBI, aHWOHBI. Mexanuszm ()uccouuauuu seuecme C
Pa3iudHbiMU sudamu xumuyeckou cesazu. Illonamue o cmenenu Ouccouuauuu. CuibHBIE U Clia0bIe
QJICKTPOJIUTHI.



Peakiiun moHHoro oOMeHa. YCJIOBHs MPOTEKAHMs PEaKIMii MOHHOTO OOMEHa J0 KOHIIA.
IlonHble M COKpalI€HHBIE HOHHBIE YpaBHEHUs peakuuil. XUMHYECKUE CBOMCTBA KHUCIOT,
OCHOBaHMH M COJIE B CBETE NPEACTABICHHH OO0 3JIEKTpOJIUTHYECKOW muccormanuu. Cpena
pactBopa. KauecTBeHHbBIE peaKIy Ha KATUOHBI U aHUOHKI: XJIOPUI-, OPOMU-, HOAUI-, CYIIbdarT-,
KapOoOHaT-, CUJIMKAT-, ocdaT- aHMOHBI; THIPOKCUI-MOHBI; KATHOHBI aMMOHUSI, MarHus, KajabIlus,
aIOMUHUS, skene3a (2+) u (3+),menu (2+), nMHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMUYECKUN HSKCIEPUMEHT: O3HAKOMJIICHHE C MOJENSAMH KPUCTAUIMYECKUX PEIIETOK
HEOPTaHMYECKUX BEIISCTB — META/UIOB M HEMETa/uIoB (rpadura M anmmasa), CIOKHBIX BEUIECTB
(XJmopu1a HaTpHUs ); UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMK OT BO3/ICHCTBHS
pa3nUYHBIX (AKTOPOB; HCCIECIOBAHUE AJICKTPONPOBOJIHOCTH PACTBOPOB BEIECTB, Ipoliecca
JUCCOITMAIIMN  KHUCIIOT, IIeJoYeld U cojedl (BO3MOXKHO HCIOJIB30BAaHUE BHICOMATEPUAIIOB);
MIPOBEJICHUE OMbBITOB, WLIIOCTPUPYIOIMINX MPHU3HAKKA TMPOTEKAHHUS PEAKIM HOHHOTO OOMEHa
(oOpa3zoBaHMe oOcajka, BbIICICHHE Ta3a, OOpPa30BaHHME BOJIbI); ONBITOB, HJUIFOCTPUPYIOITUX
MPUMEPBl  OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX peaKIuil (TOpeHue, peakluuu Ppas3iokKeHUs,
COCJIMHEHMS ); PaCliO3HaBaHNE HEOPraHWYECKUX BEIICCTB C TTOMOIIBI0O KAYeCTBCHHBIX PEaKIMi Ha
HOHBI; pelICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaibl 1 MX cOeTHHEHHS

OO0mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
creneHu okucieHus. CTpoeHue 1 pu3nuecKue CBOUCTBA MPOCTHIX BEIIECTB
— TajoreHoB. XHMMHYECKHE CBOICTBA Ha NpUMEpe XxJyiopa (B3aMMOJCHCTBHE C METaJUIaMH,
HEMeTa/llaMl — BOJIOPOJOM M KHUCIIOPOJIOM, ujerouamu). XiopoBogopod. CoisiHas KHUCIIOTA,
XUMHUYECKHUE CBOMCTBA, noyueHue, IpUMEHeHue. /Jeticmaue xaopa u Xiopo8ooopood Ha OP2aHU3M
yenogexa. Baxxneye XJI0puabl U MX HAX0XKICHUE B IPUPOJIE.

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
KHCJIOPOJIa U cepbl. XapaKTepHbIe CTENICHN OKUCIICHUSI.

Crtpoenne u (u3MUecKue CBOWMCTBA TMPOCTHIX BEIIECTB — KHCIOpPOAa M CEpBHI.
AnnoTporHble MOAU(UKAIIMK KHCIOPOA U cepbl. XUMHYECKHE CBOWCTBA Cepbl(B3auMOICHCTBIE
C Hememannamu — BOJOPOJOM U KHCIOPOJOM, METAJUIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U
cepHoti kucromamu). CepoBOOPOI: CTpOeHHUE, PU3UIECKHE U XUMUYECKHUE CBOMCTBA (KUCIOTHBIE
U BOCCTAHOBHUTEJbHBIC CBOWcTBa). OKCHIBI Cepbl KaK MPEJACTABUTEIN KHCIOTHBIX OKCHIIOB.
Cepnas kucnora: puznyeckue 1 XuMudeckue cBoictpa (o0uue u crenupuyeckue). Coiau cepHOM
KHCJIOThI, KQUECTBEHHAsI peakiusi Ha Cyib(ar-uoH. CepHHCTas KUCIOTA. Xumuueckue peaxyuu,
aedxcauue 6 0CHO8e NPOMbIUIEHHO20 CROCObA Noyuenus ceproll Kuciompl. Haxoxaenue ceps 1
e€¢ coennHeHn# B npupose. [IpuMeHeHne cepbl U ee COeMHEHHI BOBITY U B MPOMBIIIICHHOCTH.
Xumuueckoe 3acps3Henue OKpycaoujeli cpeobl COEOUHEHUIMU cepbl (KUCIOMHbIE O00HCOU,
3a2ps3HeHUe 6030yXa U 8000EMO08), CHOCOObL €20 NPedoMEP AU eHUs.

OOGmras xapakTepucTHKa 3J1eMeHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOEHUSI aTOMOBA30Ta U
docdopa, xapakTepHbIe CTETIEHN OKUCICHUS.

A30T, pacrnpocTpaHeHHMe B mpupone, (u3MUecKMe M XMMHUYECKHE CBOWCTBa
(B3auMoIelicTBHE C METAJJIaMU U HEMETAJUIaMHU - KUCJIOPOJIOM U BoJlopoaoM). Kpyrosopot azora
B mpupoje. AMMuak: (u3NUecKhe M XUMHUYECKHE CBOMCTBa (OKHCIIEHHWE, OCHOBHBIE CBOMICTBa
BOJIHOTO pacTBOpa), noayyeHue W npuMeHeHue. Coln aMMOHHA: COCTaB, (U3MUECKUE U
XUMHUYECKHE CBOMCTBAa (pa3fio’keHHE, B3aUMOJIEHCTBUE CO  IEJIoYaMH), IPUMEHEHUE.
KayecTBeHHast peakiusi Ha MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ (U3MYEeCKue M XUMHYECKUe
cBoiicTBa (001IMe U cnenuduueckue), noryyenue. Hutpatel (paznoxeHue). A30THCTass KUCIOTA.
Hcnonb30oBaHWe HUTPATOB U COJIEH aMMOHHS B KadecTBE MUHEPAIbHBIX YAOOpEHUH.
Xumuyeckoe 3azpsazneHue okpyicaroujeli cpedvl COeOUHEHUAMU a30ma (KUCIOMHblE 00HCOU,
3aepsazHenue 8030YXa,NOYBbL U B000EMOB).



®Docdhop, arromponnvie moouguxayuu gocghopa, PU3NYecKue U XUMHUECKUE CBOHCTBA
(B3aMMOJCUCTBUE C METallaMH, HEMETaUIaMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CEPHOU
kucromamu). Oxcun dochopa (V), oprodochopHas kuciaota: (PU3NYECKHE M XHUMHUYCCKUE
CBOMCTBa, nonyuenue. Ilonamue o MuHepanbuvix y0obpenusax: numpamol u ocghamoi. Ilonamue
0 KomnjiekcHvix yoobpenusx. OOmas xapaktepucTtuka 3jaeMeHTOB [VA-rpymnmbl. OcoOEHHOCTH
CTpPOCHHSI aTOMOB yIJIepoJia M KpeMHHUsA. BaleHTHOCTb W XapaKTepHbIE CTEHEHH OKHCICHHS
aTOMOB yriepoia U KpeMHus. PacmpocTpaHeHue yriepoaa B HpHUpOJE, XapaKTepHbIE CTEHEHH
OKHCIICHHUS.

VYriepona, amiorpornHble Moaudukanuu (rpadgur, ammas), (GU3NYECKHEC U XUMHUYCCKHE
CBOICTBA IPOCTHIX BEUIECTB (B3aUMOJICHCTBUE C METANIaMU, HEMETAJUIAMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepuou xuciomamu). Ancopomms. KpyroBopor yriaepoma B mpuponae. OKCHIBI
yriaepoaa, ux (pU3MYEeCKHe M XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE W NMPUMCEHCHHE, JECHCTBUE Ha
OpraHu3M 4eJioBeKa. JKojocuyeckue npoobnemsl, cesasanuvie ¢ okcuoom yenepooa(lV); sunomesa
2N100aNbHO20 NOMenieHus KIuMama, NapHukoguvlil 3¢gexm. YToabHas KHCIOTa M €€ COJH, UX
¢du3nuecKkue W XUMHYECKHUE CBOICTBa, noiyuenue u npumenenue. KadecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SIIMCTBE.

OO61mue npeacTaBieHus 00 0COOEHHOCTSAX COCTaBa M CTPOCHHUS OPraHUYECKUX COeIMHEHUN
yriaepona (Ha mpuMepe MeTaHa, STUJIEHa, 3TaHoJIa, YKCYCHOM KUCIOTHL. MX cocmas u xumuyeckoe
cmpoenue. Knaccuguxayusa opeanuueckux eewjecms. lloHaTne o OHONOTMYECKH BaKHBIX
BElIeCTBAaX: JKHpaX, Oeikax, YrieBoJax — W HMX pOJU B KU3HU ueloBeka. MamepuanvHoe
€OUHCNBO OP2AHUYECKUX U HEOP2AHUUECKUX COCOUHEHU.

KpemHuuii, ero ¢usuueckue M XMMHUYECKHE CBOWCTBA (Ha NMpHUMEpEe B3aMMOJAEHUCTBHS C
MeTaJulaMU M HEMETaJUIaMu), noayyerue u npumenenue. Coedunenuakpemnus 6 npupooe. Obuue
npeocmasienus 06 oxcuode kpemuusa(lV) u xkpemmuuesoti xkucnome. Cunuxamvi, uzuueckue u
Xumuyeckue Ce0UcCmed, NoayyeHue u npumeHenue 6 Obimy, npoOMbIUIEHHOCMU (8 MEOUYUHCKO,
INEKMPOHHOU, CMPOUmMenbHoU u 0p.). Badchetiwue cmpoumenvuvie mamepuanvi: Kepamuxd,
cmekno,  yemenwm, 0OemoH,  owcenezoboemon. Ilpobremvr  0€30MACHO20  UCNONL30BAHUSL

CMpoumelbHblx Mmamepuanlos 6 N0BCEOHEGHOU HCUSHU. 10

XUMHUECKUH HKCIEPUMEHT: H3yueHHe 0O0pa3l[0OB HEOPraHWYECKHUX BEIECTB, CBOMICTB
COJITHOM KHCJIOTBI; MPOBCACHUEC KAYCCTBCHHBIX peaKHI/Iﬁ Ha XJOpUA-UOHBI H Ha6.]'IIOJleHI/Ie
MPU3HAKOB MX TMPOTEKAHUS, OMBITHI, OTpaxkaroiue (U3MYECKHe M XUMHUYECKHE CBOHCTBA
raJIOTeHOB M WX COCTUHEHUH (BO3MOXKHO WCIOJIB30BAaHUE BHJICOMATEPHAIIOB); O3HAKOMIICHHE C
o0pa3iaMu XJIOpUIOB (TaJIOTeHHUIOB); O3HAKOMJIEHHE C O0pa3llaMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXHO HCITOJIb30BaHMEBUIEOMATEPHATIOB); HAOI0IEHHE TIpoliecca OOyTIIMBaHUs caxapa IoJ]
JeCTBUEM  KOHIIGHTPUPOBAHHOW CEPHOM  KHUCJIOTHI; M3YYEHHE XHUMHYECKHMX  CBOMCTB
pa30aBiIeHHON CEpHOM KHCIOTHI, NPOBEACHHE KaueCTBEHHOM peakuuu Ha cyinb(ar-uoH u
HaOJIoZieHne TpHU3HaKa e€ MPOTEKaHUs; O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta,
dbocdopa n ux coequHeHNN (BO3MOKHO MCIIOJIB30BAaHUE BHUACOMATEPUATIOB), 00pa3aMu a30THBIX
u (docopHbIX ynoOpeHHH; MONydyeHHEe aMMHaka M HU3yYeHHE €ero CBOICTB; NpOBEICHHE
KaueCTBEHHBIX PeaKIiil Ha MOH aMMOHUA U ¢ocaT-uOoH U U3yUEHHE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MEAbI0 (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); M3y4eHHE MOJeNeld KPUCTAJUIMYECKUX pemETOK anMmasa, rpadura;
O3HAKOMJIGHHE C MPOIECCOM aJcOopOLMU PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOMCTBOM IMPOTUBOTa3a; MOJIy4YE€HUE YIJIEKUCIIOT0 ra3a U U3y4eHHe ero CBOWCTB; MPOBEICHHE
KayeCTBEHHBIX pPeaKIMii Ha KapOOHAT- M CHIIMKAT-MOHBI U U3Y4YE€HUE NMPU3HAKOB UX MPOTEKAHUS;



O3HAKOMJICHHE C MPOJIYKIMEH CUIMKATHON MPOMBIIIJICHHOCTH; PEIICHUE KCIEPUMEHTAIbHBIX
3ajJa4 1o TeMe «BakHeHIme HeMeTaIbl U UX COCTUHCHUS).

MeTajuibl M MX COeTHHEHHUS

OOmas xapakTepUCTUKA XHUMHUYECKHUX OJEMEHTOB — METAUIOB HAa OCHOBAaHUU WX

nojoxxenus B I[lepuonanueckoit cucreme xumuueckux 3yemeHToB J. 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTauioB. Mertaminyeckass CBsI3b M METaJUIMUECKas KpHUCTaJUIMYecKas
peméTka. DIEeKTPOXUMHUYECKUN psl HanpsokeHu MetaioB. Du3nyeckue W XUMHUYECKHE
CBOMCTBA METAJUIOB (B3aUMOJICHCTBUE C KHCIOPOJOM, BOJAOH, Kucimotamu). Obwue cnocodwvl
noxyyenuss memannos. Ilonamue o Koppo3uu Memaiuios, OCHOBHblE CHOCOObI 3aAuUmbl UX Om
kopposuu. Cniagvl (cmanv, uyeyH, OOPANOMUHUL, OPOH3a) U UX NpUMeHeHue 6 Oblmy U
NPOMBILULIEHHOCTIU.

[lenounsle MeTasuIbl: MonoxeHue B [lepuoanyueckoil cuctemMe XMMHUYECKUX 3JIEMEHTOB /.
N. Menneneea; crpoeHne atoMoB. Haxoxxaenue B npupoze. Pusznyecknen XUMHYECKUE CBOMCTBA
(Ha mpumepe Hatpus U Kanus). OKCUIBI U TUIPOKCUIBI HATPUSAH Kanus. [IpruMeHeHue mienouHbIx
METAJUIOB U UX COCTMHECHUM.

[[lenoyHO3eMeNbHbBIE METaIbl MATHUH U Kalbluii: mojoxkeHue B [lepuoanueckoiicucreme
xumuueckux sneMeHToB JI. M. MenpeneeBa; CTpOCHME HMX aTOMOB; HaxO0XJAEHUE B IMPUPOJE.
Ou3nyeckue U XUMHUYECKHE CBOMCTBA MarHus W Kalblidsi. BakHeWne cOoeIMHEHUs KalblUs
(oKcHI, TUIPOKCH]I, CONH). JKEécmKkocmb 600bl U CNOCOOLL e€yCmpaneHusl.

Amomunuii: monoxenue B Ilepuogumueckoit cucreme xumuueckux asnemeHTos [l WM.
MenzeneeBa; CTpOEHHE aTOMA; HaXOKJIeHUE B mpupoje. Pu3nueckue U XMMHUUYECKHE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A ATFOMUHHUSL.

Kene3o: nonoxenne B Ilepmommyeckoil cucreme XuMHUueckux 3nemeHToB /. M.
MenzeneeBa; cTpoeHHe aToMa; HaxoxkJaeHue B npupojae. Ou3nveckre U XUMUYECKUE CBOMCTBA
xKeneza (B3aMMOJAEHCTBHE C METaUIaMM, KUCIOTaMU M cOsiMH). OKCHJIbI, TUIPOKCHJIBI U COJIU
xene3a(ll) u sxeneza(Ill): cocras, cBOlCTBa U noryueHue.

XUMHYECKUH 5SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3laMM METa/lIoOB M CIUIaBOB, MX
¢u3n4YecKUMU  CBOMCTBaMM; M3y4eHHME pPe3yJbTaTOB KOPPO3UM  METAUIOB  (BO3MOXKHO
HCIOJIb30BaHNE BUAEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KAJbLIMSI UHATPHS C
BO/IOM (BO3MOKHO HCIOJIb30BaHHWE BHUJIEOMATEPHAJIOB); MCCIEI0BAHHE CBOMCTB KECTKOM BOIBI;
mpolecca TOpeHHs XKejne3a B KUCIOpoJe (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHAIIOB);
MIPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX PEaKlUii Ha MOHBI (MarHus, Kalblivs, alFOMUHUS, [TUHKA,
xene3a(ll) u xenesa(Illl), memu(Il)); nHaOmOmEeHME U OMHCaHUE TPOIECCOB OKpPAIIUBAHUS
IUIAMEHH HOHAMH HATpHs, Kajdus W Kaiublus (BO3MOXHO HCIONb30Badklie BHICcOMAaTEpHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THIAPOKCHIA ATIOMUHUS U TUIAPOKCUIA LIMHKA; PELICHHE
JKCIMEPUMEHTAIIbHBIX 33a4 10 TeMe «BaxHelnme MeTallibl U UX COSAMHEHUS».

Xumusn u okpyscarowan cpeoa
Hoesvie mamepuanvt u mexuonocuu. Bewecmea u mamepuanvi 8 no8ceoOHe8HOU JHCUZHU

yenosexa. Xumus u 300posve. bezonacnoe ucnonvsosanue geuwjecms u XUMUYeCKUX peaxkyui
OvIMY. llepsas NnOMOWb npu XUMUYECKUX oorcocax u ompasnenusx. OcHogbl
9KOJI02UYeCKOU 2pamomHocmu. Xumuueckoe 3acps3HeHue OKpydcaouel cpeovl (npeoenvbHas
oonycmumas konyenmpayus eewgecme — I1/[K). Ponoxumuu 6 pewieHuu 5Kk0102uteckux npooiem.

Ilpupoonvie ucmounuxu y2neo0opo0dos (y2oiv, NPUpPoOOHbIll 2a3, Heghmy), NPOOYKmMbsl UX
nepepabomxu, ux poso 8 Oblmy u NPOMbIULIEHHOCT.

Xumuueckuti IKCnepumenni. usydenue 06p6131/[06 mamepuailos (CWZ@KJZO, Cnjiasvl menainioe,
nojiumeprsle Mamepuaﬂbz).

MexknpeaMeTHbIe CBA3HU
Peanuzanus MexnpeaMETHBIX CBsI3e€l IIPU M3YyYEHUHM XMMUU B 9 Kiacce OCYHIECTBIIAETCS



yepe3 UCMOJIb30BaHue KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHATUN, TaKU MOHATUHN, SBISIOLUINXCS
CUCTEMHBIMU JJIS OTACJIbHBIX MIPEAMETOB €CTECTBEHHO- HAYYHOTO LIMKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIE TOHSTHS: HAY4HbIH (aKT, TUIIOTE3a, 3aKOH, TEOPHUsL, aHAIIH3,
CUHTE3, KIacCU(pUKaIUs, TMEePHUOJUIHOCTh, HAOIIOACHUE, OSKCIICPUMEHT, MOJCIUPOBAHHE,
U3MEpEeHUEe, MOJIEIb, SIBJICHHUE, TAPHUKOBBIN AP (EKT, TEXHOJIOTUS, MaTEpUaJIbl.

®dusnka: Marepusi, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, HN30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKUI  3apsll, MPOBOJHUKH, TMOJIYINPOBOAHUKH,
TUDJIEKTPUKU, (DOTOIJIEMEHT, BEIIECTBO, TENO, O00BEM, arperatHoe COCTOSHHUE BEIIeCTBa, Tas,
pacTBOp, PaCTBOPUMOCTD, KPUCTAJUINYECKasl pelI€TKa, CIUIaBbl, (PU3NUEeCKHe BETUYUHBI, SIMHHUIIbI
MU3MEPEHHS, KOCMUYECKOE IPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uochepa, 3KocucTeMa, MUHEpalIbHbIE yI0OpEeHMUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rumpochepa, MUHEpaibl, TOPHbIE MOPOJABI, MOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOJHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKUX PaldoOT:

1. JlaGoparopHroe obopynoBaHue U TpUEeMbl  OOpaieHus ¢ HHUM.
[IpaBunabe3omnacHoil pabOThl B XUMUUYECKOH TaO0OpaTOpHH.

2. OuKCTKa 3aTPA3HEHHON IOBAPEHHOMN COIH.

3. Ipu3HaKy MPOTEKaHUS XMMUYECKUX PEAKIIHUIA.

4. Tlonyuenue KMCIOPOIa U U3YdEHUE €r0 CBOKCTB.

5. Ionydenue BoAOPOIA U U3YYEHHE ETO CBOMCTB.

6. IIpuroTosieHHe PAcCTBOPOB C ONpEEIEHHON MAaCcCOBOM J0Jeil PacTBOPEHHOIro

BELIECTBA.

7. Pemenue AKCIIEPUMEHTAIBHBIX 3agau = 1mo TemMe  «OCHOBHBIE
KITAaCCHIHEOPTaHUYECKHUX COCTMHEHHITY.

8. Peakiuu HOHHOTO OOMEHA.

9. KavecTBeHHBIE PEaKIIMU HA HOHBI B PACTBOPE.

10. Ionyyenne aMmMuaKa ¥ M3ydeHUE €O CBOKCTB.

11. Mony4enue yriaekucaoro ra3a U U3y4eHUe €ro CBONCTB.

12. Pemenue sxcnepuMeHTANbHBIX 3a1a4 1o TeMe «Hemeramst 1V — VI rpynn u ux
COETUHEHUS.
13. Pemenue skcrepuMeHTaIbHBIX 33124 110 TeMe «MeTaIbl U UX COSTUHEHHUS.

[Tpu npoBeneHNH MPaKTUYECKON pabOThl KaX/Iblii €€ 3Tal BbIMOIHAETCS 00ydatouMMUCs
¢ 3IIP BMecTe ¢ yuuTeneM M MOJ €ro pykoBojcTBOM. Ha mocke 00s13aTebHO BBIBEIIMBAIOTCS
IIpaBUJIa TEXHUKHN OE€30MaCHOCTH, COOTBETCTBYIOIINE JTaHHOMY By paOOThI, JaeTCsl MTpaBUIIbHAS
3anuch (GopMyn M yKas3blBaeTcs Lelb MpoBeAeHus padoTel. [lpu HeoOxomumocTu naercs
BU3YJIbHBIA aJTOPUTM BBINOJIHEHUS 3a/1aHUsl. DTO CIIOCOOCTBYET OCO3HAHMIO OOYYAIOUIUMHCS
BBITOJHAEMBIX IEUCTBUN U MOJYYEHHOTO pe3yJibTara.

IIpumepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHbIC MATEPHAJIbI 10 XUMHUH

Jns opraHu3anuu NMPOBEPKH, yuyeTa M KOHTPOJS 3HAHMM OOydaroluXcsl MO MpPEIMETy
MPEJYCMOTPEHbI KOHTpPOJIbHBIE PA0OTHI, CaMOCTOSATENbHBIE PAaOOTHI, 3a4eTbl, MPAKTHUYECKUE
paboTel, TectTupoBanue. OJHUM U3 METOJOB KOHTPOJI PE3ylbTaTOB 00y4YeHHs] 00ydaroluXxcs ¢
3IIP sgBusiercds METOA MOJIMBAPUATHBHOTO JKCIIPECC- TECTHUPOBAHUS C KOHCTPYUPYEMBIMU
orBeTaMd. Ero OTIIMYUTENBbHBIMH 4YepTaMU SBISAIOTCS OINEPaTUBHOCTh, BBICOKAs CTEMEHb
WHIUBUAYAIN3allMM 3HAHUN, CPaBHUTEIBHO Mallble 3aTpaTbl BPEMEHM M TpyJda Ha IIPOBEPKY
OTBETOB O0yYaOIINXCA.

Hns  oOyuatomuxcst ¢ 3[IP  Bo3MOkHO u3MeHeHHE (DOPMYTUPOBKM 3aJaHUM  Ha
«TIOILIATOBYIOY, aJalTalUs MPEeAIaraeMoro o0y4yaromemMycst TECTOBOIO (KOHTPOJIBHO- OLIEHOYHOTO)
MaTepuasa: UCIOJIb30BaHNE YCTHBIX U MMCbMEHHBIX MHCTPYKIMM, YIPOIIEHUE IJIMHHBIX CI0KHBIX

(GOpMyIMPOBOK HWHCTPYKIIMH, pEIIEHHE C OMOpPOW Ha aliroput™, oOpasel, HCHOIb30BaHUE



CIpaBOYHOM WH(OpMAITHH.

KOHTPOHLHLIG paﬁoTbI mo TeMaM

B paboueii nporpamme npeaycMoTpeHo 8 KOHTPOIbHBIX paboT:
Konmponvnas paboma  Ne 1. IlepBoHadaabHbIE XUMHYECKUE

MOHATHS. XUMUYECKUE DJIEMEHThI. XUMHUYECKUEe (HOPMYIIbI U
YpaBHEHMUSL.

Koumponvnasa paboma Ne 2. Ilepuonnueckas cucTeMa XHUMHYECKUX 3eMeHTOB .M.
MenpeneeBa. CTpoeHue aToMa.

Koumponvnas paboma Ne 3. Xumudeckas CBS3b.

Koumponvnas paboma Ne 4. Kucnopon. Oxcunel. 'openue. Bonopoa. Kucnorsr. Conu.

Koumponvnas paboma Ne 5. O60011eHne CBECHUI 0 BaXKHEHUITNX KJIaccaX HEOPTaHWYEeCKUX
COCIMHEHU.

Konmponvnas paboma Ne 6. DneKTpoauTrdecKas UCCOIMUAITHS.
Konmponvnas paboma Ne 7. Hemeraiibl.

Konmponvnas paboma Ne 8. Metasibl.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XUMUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
B nenmom pesynbratel ocBoeHusi oOywarommmucs ¢ 3[IP yue6HOoro mpeamera «Xumus»
JIOJDKHBI  COBIIAJaTh C pe3yibTaTaMH MPUMEpPHON paboueld mTporpamMmbl OCHOBHOTO OOIIETO

oOpa3zoBanus. Haubosee 3HaUNMBIMU SBJISIOTCS:
JIMYHOCTHBIE PE3YJIbTATDI:

* MOTHBaIUs K 00YUEHUIO U IeJIeHANPAaBICHHOM M03HABATEIbHON AESITETFHOCTH; YCTAaHOBKA
Ha OCMBICJICHHE JIMYHOTO OMbITa, HAOMIOICHU 32 XUMUUYECKHUMH dKCIIEPUMEHTAMHU;

* OpHEHTallWs Ha TPaBUIIa MHAWBUYaJIbHOTO W KOJUIEKTHBHOTO 0€30MacHOTO MOBEACHUS MTPH
B3aUMOJICCTBUYU C XMMHUYECKUMU BEIIECTBAMU U COCTUHEHUSIMU;

* MpaKTUYECKOE U3yueHHue mpodeccuili U Tpyda pa3IMyHOrO poja, B3TOM 4YMciIe HA OCHOBE
MPUMEHEHUS W3y4aeMoro TMpEeAMETHOTO 3HaHUs (Hampumep, Ja0OpaHT XUMHYECKOTO
aHaIun3a);

*  yBaX€HHE K TPYIy U pe3yibTaTaM TPYAOBOH AEITEIbHOCTH;

* TOTOBHOCTb K OCO3HAaHHOMY ITOCTPOCHHIO JaJdbHEHIIEH WHIWBUAYAIbHON TPACKTOPUHU
o0pa3oBaHUsI Ha OCHOBE OPHEHTHPOBKM B MHpe Mpodeccuii u mnpodeccHoHaIbHBIX
MPeIOoYTEeHUH, YBaXKUTEILHOTO OTHOLIEHUS K TPYY;

* OCO3HAHHE CBOETO MOBEACHUS C TOYKHU 3PEHUS ONMIACHOCTH MM O€30MacHOCTH Ui ce0sl Win
JUTSL OKPYKAIOLIHX;

* OCHOBBI DKOJIOTMYECKOM  KYyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY  YPOBHIO
HKOJIOTMYECKOTO MBIIUIEHHS, NPUOOPETeHHE ONbITa SKOJIOTMYECKH OPHEHTHPOBAHHOMN
IIPAKTUYECKOHN AEATEIbHOCTH B )KM3HEHHBIX CUTYALIMSIX;

* OCO3HAHHWE TMOCJIEICTBUII M HENpUSITHE BPEIHBIX MPHUBBIYEK (YHNOTpPEOJIEHUsI aJKOroJs,
HapKOTHKOB, KypeHHsI) U MHBIX (OpM Bpeaa st GU3NYECKOTO U MICUXUYECKOTO 3710POBBS;

* TMPUHATHE PEUICHUM B XU3HEHHOM CHUTyallUM HAa OCHOBE IEpEeHOCa MOJIYYEHHBIX B XOJE
00yJeHUs 3HAHUI B aKTYyaJIbHYIO CUTYAIHI0, BOCIIOMHATE AePUITUT HHHOPMALIIH;

* TOTOBHOCTh OTOMpaTh U HCIOJB30BAaTh HYKHYIO HWHGOpPMAIUMI0O B COOTBETCTBHH C
KOHTEKCTOM YKU3HEHHOW CUTYalllu.



METANPEIMETHBIE PE3YJIbTATBI

° Oeﬂa()euueynueepcaﬂbnbmu yueﬁnbmu NO3HABAMETLHBIMU OCUCH BUAMU:

*  BBIABJIATH IPUYMHBI U CIEACTBUS MPOCTHIX XUMUYECKUX SIBJICHHI;
* OCYILIECTBJISATh CpaBHEHHE, KIACCU(PUKALUIO XUMHYECKMX BEIIECTB M0 3a/JaHHBIM
OCHOBAHMSIM U KPUTEPUSM U1 YKA3aHHBIX JJOTHUYECKUX ONEpalnid;
* CTPOUTH JIOTMYECKOE CYXJIECHHE IIOCIE€ NPEABAPUTEIbHOIO aHalIM3a, BKIIOYAKOIIEe
YCTaHOBJICHUE ITPUUYMHHO-CJIEJCTBEHHBIX CBS3€EH;
*  BBIABIATH nebunuTel  uHGOpPMaLUH, JTaHHBIX,  HEOOXOIUMBIX JUTS
PELIEHUANIOCTABIEHHOW 3a1a4H;

* mpeoOpa3oBbIBaTh MHPOPMAILIMIO U3 OJHOTO BUJA B JAPYroi (TaONHIly B TEKCT U Ip.);
* co3JaBaTh, MPUMEHSITh W MPEOOPa3OBBHIBATH 3HAKM W CHMBOJBI, MOJEIH U CXEMBI IS

PCIICHUA y‘~I66HBIX U ITO3HABaTCJIbHBIX 3aa4 C IIOMOIIBIO II€garora,

° C IoOMOLIbIO IMeaarora MmMpOBOAWUTH XUMHYECKHI OIIBIT, HECJIOKHBIN OKCIICPUMCHT, JIA
YCTAQHOBJICHUSI OCOOEHHOCTEH OO0BEKTa H3ydeHMs, MPUYMHHO-CIEACTBEHHBIX CBA3EH U
3aBUCUMOCTEN 00BEKTOB MEXY COOO0i;

* C MOMOIIBIO MEeJarora Win caMOCTOSATENbHO (popMynupoBaTh 0OOOLIEHUS U BBIBOJBI 110
pe3ysibTaTtaM NpOBEACHHOIO HAOJIOIEHUS, OIIbITA;

*  POrHO3UPOBATh BO3MOYKHOE PA3BUTHE XMMUYECKUX MPOLIECCOB U UX MOCIEACTBHUS;

° HUCKaTh HUJIN 0T6I/IpaTb HH(i)OpMaIII/IIO WM JaHHBIC U3 UCTOYHUKOB C YYCTOM HpCI[JIO)KCHHOf/i
yueOHOIl 3a/1a41 U 3a/laHHBIX KPUTEPUEB.

Osnadenue ynugepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU 0CUCH UAMU:

* OpraHu3OBbIBaTh Yy4yeOHOE B3aUMOJCICTBHE B TIpynne (onpeneisaTb oOIMe Lenu,
pacnpeensiTh poJid, J0TOBAPUBATECS APYT C IPYrOM U T. 1.).

* C [OMOIIBIO NEJArora Uiu CaMOCTOSITEIbHO COCTAaBJISITh YCTHbIE U MUCbMEHHBIE TEKCTHI C
MCII0JIb30BAaHUEM WIIIIOCTPATUBHBIX MAaTEPHAIIOB JJIsl BBICTYIUICHUS NIEpEayIMTOPUEN;

*  OpraHu30BbIBaTh y4ye€OHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIbHOCTH C YUYHUTEIEM U
CBEpCTHHKAMM; pabOTaThb WHAMBUIYAJIbHO W B TpyINIe: HAXOIUTh oOllee peleHue M
paspemiath KOH(JIMKTHI Ha OCHOBE COTJIaCOBAHMS TMO3MLMNH U y4yeTa MHTEPECOB;
(bopMynHupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

* OLEHUBaTh KauyecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT, NPUHMMATh M pa3leiiTh
OTBETCTBEHHOCTb U IIPOSIBIIATH TOTOBHOCTH K NIPEAOCTABJICHNIO OTYETA NIEPE IPYIIIION.

Ognadenue ynugepcanbHbIMU YUEOHbIMU PEZYIAMUGHBIMU 0CUCHEUAMU:
* oOHapyxuBaTh W (PopMyIUpoBaTh Y4YEOHYIO TPOOIEMy, ONPYACTATh IeNbh y4eOHOM
JESTEIILHOCTH;
* BJIAJICTh OCHOBAaMHU CaMOKOHTPOJIS, CAMOOLIEHKH, NMPUHATUS PEIICHUH U OCYIIECTBICHUS
OCO3HAHHOT'O BHIOOPA B yueOHOI U 1MO3HABATEIbHOM JIeITETbHOCTH;
* COOTHOCHTH CBOU JCHCTBHS C IJAHUPYEMBIMU pPE3yJbTaTaMM, OCYIIECTBIATH KOHTPOJb
CBOEH JeATEIBHOCTH B MpoIlecce JOCTHKEHHS Pe3ysibTaTa, OMpeAessTh CIIoCO0b! AeHCTBUI
B paMKax MpeJIOKEHHBIX YCIOBUH M TpeOOBaHHI, KOPPEKTUPOBATH CBOM ACHCTBHS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYallueH;
e JlaBaTh aJIEKBaTHYIO OLIEHKY CHUTYyallUM W Tpejajarath IUIaH €€ U3MEHEHHS; NpPEIBUICTb
TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPU PEIICHUN Y4eOHOM
*  3a1auy;
* [OHUMAaTh NPUYHHBI, 10 KOTOPHIM HE OB TOCTUTHYT TpeOyeMblil pe3yabTaT AeATeIbHOCTH,
OTpeNeNATh NO3UTUBHBIE U3MEHEHUS U HallpaBJIeHUs, TpeOyIolHe JanbHeieil padboTsr;
OCO3HAHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, €r0 MHEHUIO.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ylbTAaTOB [0 OCBOEHHUIO 00S3aTENBHOTO COACpKAHMUS,



YCTAaHOBJICHHOTO JaHHOW TpPUMEpPHOW paboueill MporpaMMOl, BBIJIEISAIOT: HAy4YHbIE 3HAHUA,
YMEHUS U CIIOCOOBI ACUCTBHH, crieruduuecKue s yueOHOTO mpeaMera

«XUMHSA», BUABlI JACATEIBHOCTH IO IOJIYYEHMIO HOBOI'O 3HAHHUS, €ro HHTEPIPETALNU,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIHUSX:

® [IPCICTABICHUE O 3aKOHOMEPHOCTAX M IIO3HABAEMOCTH SIBJICHHWM IPUPOJbI, TIOHUMaHUE
O0BEKTHBHON 3HAYMMOCTH OCHOB XHMMYECKONW HAyKM Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTA O0IIeH KYIbTYphl M MPAKTHUYECKOM JAEATEIbHOCTH YeOBEeKa
B YCIIOBUSIX COBPEMEHHOIO OOILECTBa; IOHMMaHME MeCTa XHMHUHU CpeOu ApYyrux
€CTECTBEHHBIX HAYK;

® RBiaJeHUE OCHOBAaMHM MOHATUHHOIO ammapara U CHMBOJUYECKOTO S3bIKa XUMHUU IS
cocTaBiieHUs] (POpPMYJI HEOPraHMYECKMX BEIIECTB, YPAaBHEHMH XWMHYECKHUX peakmuid (c
OMOpONl Ha aNrOpUTM y4YEOHBIX JEHCTBHIA); BIIAJICHUEC OCHOBAMH XHMHYECKOU
HoMmeHkJaTypsl (IUPAC u TpuBHANIBEHON) M YMEHHUE UCTIONB30BATh €E/1JIsl PELICHUS Y4eOHO-
MO3HABATENIbHBIX 33/1ad C TIOMOIIBIO YYHUTENs; YMEHHE HCIOJIb30BaTh MOJEIH s
00BSICHEHUS CTPOEHMSI ATOMOB U MOJIEKYJI 10 aJIFCOPUTMY C OIIOPOIl HAa ONpPEENICHUS;

® [IPE/ACTABICHHE O CUCTEME XHMHYECKUMX 3HAHUM M YMEHHE C TMOMOIUBIO YUUTENs

MPUMEHATh CUCTEMY XHUMHUUYECKMX 3HAHWM [JIs1 YCTAHOBJIEHHUS B3aMMOCBS3EH MEXKIY

I/I3yquHI)IM MaTepI/IaJIOM 158 HpI/I HOJIy‘IeHI/H/I HOBBIX 3HaHHfI, a TaKXC B HpOHCCCC

BBITMIOJTHEHUS y4EOHBIX 3aaHUi U TpU paboTe ¢ UCTOYHMKAMU XUMHYECKON nH(pOopMaluu,

KOTOpasi BKIIFOYAET:

BAKHEUILINE XMMHUUYECKHE MOHATUSA: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOIHASI U HEOJJHOPOJAHAS CMECh, OTHOCUTEIIbHBIE aTOMHAS U
MOJIEKYJISIpHAsl MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00beM, OKCHUJI,
KHMCJIOTa, OCHOBaHUE, COJb (CPEeAHssl), XMMHMUECKas peaklus, pPEeaklUH COEAMHEHHUS, PEeaKLUuu
pa3lIOKEHUS, PEaKIUM 3aMEIICHUs, pPeakluu OOMEHa, TeIIoBOM 3(PQEeKT peakIuu, dK30- H
SHJIOTEPMUYECKUE PEAKIMU, PACTBOP, MACCOBAs JOJISI XMUMHUYECKOrO 3JIEMEHTa B COCIMHEHUH,
MaccoBas J0Jsl U MPOLIEHTHAs! KOHLIEHTpalus BEIIECTBA B PACTBOPE, AP0 aTOMa, JJIEKTPUUECKUI
CJIOW aToMa, aTOMHasi OpOuTalb, PAANYC aToOMa, BAJICHTHOCTh, CTETICHb OKUCIICHUS, XUMHUUECKast
CBA3b, AJIEKTPOOTPULATENBHOCTD, MOJSPHAS U HEMOJSpHAas KOBAJIECHTHAsl CBSI3b, MOHHAs CBS3b,
METaJILIMYECKast CBA3b, KpI/ICTaJ'[J'II/I‘-IeCKaSI pemeTKa (aTOMHaﬂ, HOHHAas, METaAIJIIMYECKasd,
MOJIEKYJISIpHAsi), MOH, KaTHOH, AaHHUOH, DJJEKTPOJIUT M HE DJCKTPOJHT, AJIEKTPOIUTHYECKas
JTUCCOIMAIUS, pEeaKIMd HMOHHOTO OOMEHa, OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINU,
OKHCIIUTENb WU BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBIIEHHE, OJJIEKTPOJIU3, XHUMHYECKOE
paBHOBecHe, OOpaTUMble W HEOOpaTUMBbIE pPEAKIMH, CKOPOCTh XUMHYECKOW peaklMu,
KaTajau3aTtop, npeaenbHo nonyctumas konnentpaus (I1IJ1K), kopposus M@aioB, CIIaBbl;

OCHOBOIIOJIArarole 3aKOHbI XUMHUU: 3aKOH cOXpaHeHust Macchl, [lepuoanueckuii 3akoH /l.
N. MenaeneeBa, 3aKOH IMTOCTOSTHCTBA COCTaBa, 3aKOH ABOTaipo;

TeopI/m XUMHUHN: aTOMHO-MOJ'IeKy.]'ISIpHaSI Teopm[, Teopm[ 3H€KTpOJIPITH‘—IeCKOI>'I
JUCCOIMAIMU, a TaKKe NPEACTaBICHUs O HAyYHBIX METOJaX I[I03HAHHWS, B TOM YHCIE
3KCHepI/IMeHTaHBHBIX 158 TeOpeTI/I'-IeCKI/IX METOJaX HCCICOOBAHHUSA BCIIECCTB U I/I3yquI/I${
XUMHUYECKUX PEAKIUH;

® [Ipe/CTaBJIEHUE O MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB (pajnyc
aToOMa, AJIEKTPOOTPHULATEIBHOCTb), IPOCTBIX M CIOXHBIX BELIECTB OT MOJIOKEHUS
aneMeHToB B [lepuonuyeckoil cucteme (B MalbIX MEpPUOJAX U IJIABHBIX MOATPYNIax) M
AJIEKTPOHHOT'O CTPOEHHsI aToOMa; YMEHHE OOBSACHATH CBSA3b IIOJOXKEHHUs DJEMEHTa B
[lepuoanueckoit cucTeMe C YHUCIOBBIMU  XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XUMHUYECKHX DOJEMEHTOB (cocTaB M 3apsj sjapa, oOIlee 4YHCIO 3IIEKTPOHOB),
pacrpeieieHueM 3JEKTPOHOB [0 DJHEPreTUYECKUM YPOBHSM aTOMOB TEPBBIX TpPEX
NEPUOJIOB, KaJUs M KaJbIHs; KIACCU(PHUIMPOBATH XMUMUYECKUE BJIEMEHTHI C OMOPOM Ha
onpeneneHus: GPU3N4YEeCKOro cMpiciaa HU(POBBIX JaHHBIX NEPUOIUYECKON TaOIHUIIBI;

® YMCHHC K.HaCCI/I(bI/II_[I/IPOBaTB XUMHUYCCKUC OJIICMCHTBI, HCOPTaHUYCCKUC BCUICCTBA U
XUMHYCCKUEC PpCaKOHHu C OHOpOﬁ Ha CXCEMBbI;, OIPCACIIATh BAJICHTHOCTH MW CTCIICHDB



OKHCJICHUS XUMHUYECKHUX JJIEMEHTOB, BHJI XMMHUYECKOM CBSI3M M THIl KPUCTAJUIMYECKOU
CTPYKTYpbl B COEIMHEHUSIX, 3apsii MOHA, XapaKTep Cpedbl B BOAHBIX PACTBOPAX BEILLECTB
(KUCIIOT, OCHOBaHMI ), OKUCIIUTEIh M1 BOCCTAHOBUTEIIBIIO AITOPUTMY YUEOHBIX JEHCTBUIA;

® yMEHHE XapaKTepU30BaTh C OIMOPOH Ha cxeMy (QU3NYECKUE W XUMHUYECKHE CBOWCTBA
MPOCTHIX BEHIeCTB (KUCIOPOJI, O30H, BOAOPOA, rpadut, aiMas, KpeMHUil, a30T, gocdop,
cepa, XJIOp, HATpUM, Kalui, MarHuii, KaJIbLIMMA, aTFOMUHHM, XKEJI€30)U CI0KHBIX BELIECTB, B
TOM YHMCJI€ UX BOJHBIX PAaCTBOPOB (BOJA, aMMHUAK, XJIOPOBOIOPO, CEPOBOAOPO, OKCUIBI U
rugpokcuapl MetaiioB I - 1A rpymm, amomunus, meau (II), nuuka, sxenesa (I u 1),
okcusl yriepoga (I u 1V), kpemuus (IV), azora u docdopa (II u V), cepst (IV u VI),
CEpHHUCTAas1, CepHasi, a30THCTasA, a30THasI, pochopHast, yroipHasi, KpEMHHEBAsI KUCIOTA U UX
COJIM); OMMCHIBATH C ONOPOW HA IJIAaH W KIIIOYEBBIE CIIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS IOCIE
MpeBapUTENIbHOTO aHaliu3a [0/ PYKOBOJACTBOM IIeAarora, MNpPUMEHEHUE BEUIeCTB B
3aBUCHMOCTH OT HMX CBOMCTB, BO3MOKHOCTh MPOTEKAHHUS XMMUYECKHX IPEBpAIllCHUI B
pa3IMYHBIX YCIOBUSX, BIUSHUE BEIIECTB U XUMUYECKUXIIPOLIECCOB Ha OpraHU3M YelIOBeKa
1 OKPYXKAIOIIYIO TIPUPOIHYIO CPENY;

® yMEHHE COCTaBIIATH M0 00pa3Ily, CXeMe, aIrOPUTMY yUEOHBIX IeUCTBUN MOJIEKYISPHBIEC U
WOHHBIC YPAaBHEHMs peakluil (B TOM YHUCIE PEaKluid MOHHOTO OOMEHa M OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUI), WLTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA HM3YyYCHHBIX
KJIACCOB / TPYINI HEOPTraHWYECKHX BEIIECTB, a TAKXKE IMOATBEPKIAIOIINX TCHETHICCKYIO
B3aMMOCBS3b MEKy HUMU;

® YMCHHME BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJIIPDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTa B COEIMHEHUHU, MAacCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, KOJMYECTBO BELIECTBA M €ro Maccy, oOBbEM TIa3oB C OHOpOH Ha oOmwue
GopMynbl; yMEHUE MPOBOJIUTH pPACUEThl MO YpPAaBHEHHSIM XHWMHUYECKUX peakUud u
HaXOJHUTh KOJIMYECTBO BEIIECTBA, 0ObEM M MAacCy pEareHTOB WJIM MPOJYKTOB PEaKIHUU C
OTIOpOii Ha 00pasel, aJropuT™M yueOHBIX AEHCTBUI;

® OBJIAJICHHE OCHOBHBIMH METOJaMH HAY4YHOIO MO3HaHUS (HaONIo/eHue, H3MEpeHHe,
HKCIEPUMEHT, MOJIEIMPOBAHUE) MpPU H3YyYEHHM BEIECTB U XUMHUYECKUX SIBICHUH C
OMOpOl Ha aIropuTM Y4YeOHBIX MAEWCTBUI; yMeHHME c(hOpMYIHpPOBAThH MpodIeMy U
IPEIJIOKUTD IIyTH €€ PELICHNUs C IOMOILBIO IIe1arora; 3HaHue OCHOB 0€30I1acHOM paboThI ¢
XMMHUYECKHMHU BEIIeCTBAMH, XMMUYECKOH MOCYA0H 1 1a00paTOPHBIM 000PY10BaHHEM;

® HajgM4Me MPAKTUYECKUX HABBIKOB IUIAHUPOBAHMS M OCYLIECTBICHUS CIEIYIOLIUX
XUMHYECKHUX 3KCIEPUMEHTOB I10J PYKOBOJICTBOM YUYUTENS C 06cy>11<éleHI/IeM IU1aHa PaboTEI
WJIN COCTaBJIEHUEM TaOJIHIIbI:

HN3YUCHHUEC U OITMCAHUC (1)I/ISI/I‘~I€CKI/IX CBOICTB BCIICCTB,

03HaKOMJICHHE ¢ (PU3NIECKUMHU ¥ XUMUYECKUMU SIBIICHUSIMH,
OTIBITHI, WILTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUECKUX PEaKITHIA;
U3y4EeHUE CIOCOOOB pa3AeIeHuUs CMecel;
HOJTy4eHHE KUCIOPO/ia ¥ U3yUeHNE €r0 CBOMCTB;
MOJIy4EeHHE BOJOPO/ia U U3yUEHHE ero CBOMCTB;
MOJIy4YEeHUE YTTIEKUCIIOTO ra3a U U3y4eHHe ero CBONCTB;
MOJTy9YeHHE aMMHUaKa M U3Y9EeHUE €T0 CBOWCTB;
IPUTOTOBJICHHE PACTBOPOB C OIPEJICIIEHHOW MAaCCOBOM J10J1ei pacTBOPEHHOTOBEIECTBA;
UCCIIC/IOBAaHNE W ONKMCAaHWE  CBOWCTB  HEOPTaHMYECKHX BEIIECTB
Pa3IMYHBIXKIACCOB;
PUMEHEHHE WHIUKATOpPOB (JJakMyca, MeTUJIopaHXka U ¢eHoadTanenHa) s
OTIpeJIeJIEHUs XapaKTepa CPebl B paCTBOPAX KUCIIOT U IIEJI0UeH;
U3ydeHHE  B3aMMOJCHCTBUS KACJIOT € METaJIaMH, OKCH/IaMH
METaJUIOB,paCTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;

MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHUI;



BBITECHEHHWE OJTHOTO METajllIa IPYTUM U3 PacTBOpa COJIH;
uccienoBanre aM(pOTEPHBIX CBOMCTB THAPOKCHAA IIMHKA;

pE€IICHUC OKCIICPUMCHTAJIBHBIX 3aJa4 10 TEMEC «OcHOBHBIE
KJIACChIHCOPIraHUYCCKUX COGHHHCHHﬁ));
pEIICHUC OKCIICPUMCHTAJIBHBIX 3aJga4 10 TEMEC

«QNEKTPOTUTHYECKASAUCCOITUAITISY,;

pellICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeilmne HeMeTaluibl U X
COCITUHECHHUS,

pellIeHHEe YKCIICPUMEHTAIBHBIX 33134 10 TeMe «BakHeHIme MeTaTbl U UXCOSAMHEHUS;

XUMHUYECKHE IKCIICPUMEHTBI, HIUTFOCTPUPYIONTNE MTPU3HAKU MTPOTEKAHUS PEaKIIUHUOHHOTO
obMeHa;

Ka4eCTBEHHBIC PEAKIMM Ha TNPHCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL XJIOPHI-,
Opomun-, voaua-, cynbdar-, pocdar-, kapOOHAT-, CUITUKAT-AHUOHBI, THIPOKCH]I-UOHBI, KATHOHBI
aMMOHHUSI, MATHUS, KaJIbIIUs, aTFOMUHHS, Keje3a (2+) u kenesa (3+), meau (2+), HUHKA;

YMEHHE TPEACTABIATH PE3YJbTAThl dKCIEPUMEHTa B (OpPME BBIBOJOB, JOKA3aTEILCTB,
rpadMKOB U TaOJIHII ¥ BBISIBJIATH SMITUPUYCCKHE 3aKOHOMEPHOCTH;

® BIAJCHUE TMpaBWIaMHU OE€30MACHOTO OOpalleHusi C BEIIECTBAMHU, HCIOJIB3YEMbIMH B
MOBCEIHEBHOM JKHU3HH, a TaKXkKe MMpaBUIaMU MOBEACHUS B LIETSAX COEPEKEHUS 310pPOBb U
OKPY>KaIOIIEeH PUPOIHOM CpeJibl; MIOHUMaHUE Bpeia (OMacCHOCTH) BO3JICUCTBUS HA )KUBBIC
OpTaHU3MBI OIPEICTICHHBIX BEIIECTB, a TAKKE CIOCOOOB YMEHBIICHUS U MPEIOTBPALICHUS
WX BPEAHOTO BO3JICUCTBHS; IOHUMAHUE 3HAYCHUSI >XKUPOB, OEJKOB, YIJIEBOJOB JIA
OpraHu3Ma 4eJoBeKa;

® BIAJCHUE OCHOBAMHM XUMHUYECKOM TIPAaMOTHOCTH, BKJIIOYAIOLIEH YMEHHE IPaBHIBHO
WCIIONIb30BaTh M3y4YCHHBIC BEIIECTBA M Marepuanbl (B TOM 4YHCIe, MHHEpAJIbHbIE
ynoOpeHusi, MeTalylbl M CIUIaBbl, NPOAYKTHI NEepepabOTKU NPUPOAHBIX HCTOYHUKOB
yIJI€BOAOPOAOB (YIJisi, MPUPOAHOro rasa, HedTH) B OBITY, CEINbCKOM XO3SHCTBE, Ha
IIPOU3BOJICTBE; YMEHHUE MPUBOAUTH IMPUMEPHI MPABUIBHOIO HCIOJIB30BAHUS HM3YyYEHHBIX
BELIECTB U MaTEPUAJIOB;

® YMCHMC YCTaHABJIIMBATh CBA3H MCKAY pPCaJIbHO Ha6J'II-O)Ia€MBIMI/I XUMHUYCCKUMH SABJIICHUAMU
H 1poneccamMu, IMPOUCXOAAIIMMU B MAKpOo- U MHKPOMHPE, OOBSACHATH IMPUYINHBL
MHOF006paSI/I5[ BCIICCTB; YMCHHC HHTCTPHUPOBATH XUMHNYCCKUC 3HAHUA CO 3HAHUAMH
APyrux y‘le6HHX npeaAMETOB € MOMOIIBIO II€Aarora,

® qpejcTaBiieHue o cdepax MpodeccrnoHaNbHON NeATENbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJOTMSIMH, OCHOBAHHBIMU Ha JOCTIKEHMSX XUMHUECKOW HAaYKH;
HaJIMYue OMNbITa pabOoThl C Pa3IUYHBIMU UCTOYHUKAMU I/IH(l)OpMaI}IzI/I 0 XUMUH (HAy4HO-
HOMYyJsipHAsl JIMTepaTypa, CIOBAapH, CIPABOYHHUKH, HHTEPHET-PECYpChl) C ONOpPOH Ha
AJITOPUTM: YMCHHC 00BEKTUBHO OILICHUBATh I/IH(l)OpMaHI/IIO (6] BCIICCTBAX, nux
NPEBPALCHUSX U MPAKTHYECKOM IPUMEHEHUU.

TpeGoBanusi K MpeAMEeTHBIM pPe3yJIbTATAM OCBOCHUSI Y4eOHOro mpeaMerTa
«Xumus», pacnpenejeHHbIe 10 rogam 00y4eHust

Pe3ynbrarel no rogam GopMyIupyroTcs 10 IPUHLKITY 100aBJI€HUS HOBBIX PE3YyIbTaTOB OT
roja K rofly, y’k€ Ha3BaHHbIE B IPEBIIYIIMX I0Jax MO3MLIMH, HO YUYUTBHIBAIOTCS (pE3yIbTaThbl
OYEPETHOTO roJ1a IO YMOTYAHUIO BKIIFOYAIOT PE3YJIbTAThl MPEAbIIYIINX JIET).

8 KJIACC

PackpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHSATHHA: aToOM, MOJEKyla, XHUMHUYECKUN
JJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOpPOAHAs U HEOJHOPOJHAas),
BaJICHTHOCTh, OTHOCUTENbHAsI aTOMHasi U MOJIEKYJIsIpHas Macca, KOJIMYEeCTBO BEIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBasi JOJii XMMHYECKOTO 3JIEMEHTa B COCAMHEHHH, MOJIPHBIA OO0BEM,
OKCHJ, KHCIOTA, OCHOBAHHE, COIb, 97EKMpPOOMPUYAMEeIbHOCMb?, CTeIIeHb  OKHCIICHHS,



XUMHUYECKas peaklus, KiaccupuKalus peakUuuil: peakuu COCTUHEHHS, peaklUd pa3ioKeHUs,
peaKuy 3aMeIeHHs], PeakIiuu 00MEHa, 3K30- U DHIOTEPMUUECKUE PEAKIIUU; mMeni08ol I¢hgdexm
peaxkyuu,; SAPO aToMa, dJEKTPOHHBIN CJI0W aToMa, aTOMHas OpOUTallb, palnyC aToMa, XUMUYeCcKas
CBSI3b, MOJIAPHAs M HEMOJSpHAs KOBAJICHTHAs CBS3b, MOHHAsA CBS3b, WOH, KaTUOH, aHHOH,
pacTBoOp, MaccoBasi JA0JIs BellecTBa (IPOIEHTHAsI KOHIIEHTpAIKsl) BpaCTBOPE;

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATHHA (CM. 1. 1) MIPUMEHSTH
9TH MOHSATHS IIPU ONMCAHUU BEILIECTB U UX MPEBPALLECHUN;

UCIIONIb30BAaTh  XUMHUYECKYI0O CHMBOJIMKY JUISI  COCTaBlieHUST (OpMya  BEIIECTB,
MOJIEKYJISIPHBIX YpPaBHEHUN XUMUYECKUX peaklni, 3IEKTPOHHOTO OaaHca;

OTpECNATh BAJICHTHOCTH ATOMOB JJIEMEHTOB B OHWHAPHBIX COCIUHCHHSIX; CTCICHb
OKHUCJICHUS 3JIEMEHTOB B OMHApPHBIX COCIUHEHHSIX C OMOPOW Ha ONpeAesicHUs, B TOM YHUCIIEe
CTPYKTYPUPOBAHHbIC; NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUN 10
dbopMynaM; BUJ XUMUYECKOI CBSI3U (KOBAJICHTHASI U MIOHHAs1) B HEOPTaHUYECKUX COCTMHEHUSX;

MMETh MPEACTABICHUE O CUCTEME XUMHUYECKHUX 3HAHUN, YMETh C IOMOIIBI) YUYWTEIA
MIPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUH, JUIsl YCTAHOBIICHHUS] B3aUMOCBSA3U MEXY HM3yYEHHBIM
MaTepuajIoM M IPH MOJYyYEHUH HOBBIX 3HAHUH, a TAKXKE MPU pabOTeC UCTOYHUKAMH XUMUYECKON
unpopmanuu. OpUEHTHPOBATHCSI B TMOHATUAX U ONEpPUpPOBaTH HMMU Ha 0a30BOM YpOBHE,
MPUMCHSITh MPU BBITOJIHCHUW Y4YEOHBIX 3aJlaHWi M PEIICHUU PACUYCTHBIX 3a/ad C OMOpod Ha
QITOPUTM y4YeOHBIX JCUCTBUN HW3YYCHHBIE 3aKOHBI M TEOPHUU: 3aKOH COXpPAHEHUS MaccChl,
[lepuonnueckuit 3akon .M. MeHnneneeBa, 3akor nocmosiHcmea cocmasd, 3aKOH ABOTaapo;
aTOMHO-MOJIeKyJsipHast Teopusi. COOTHOCUTh 00O3HAYEHHS, KOTOpPhIE HMMEIOTCS B TaOHIle
«IIepuoanueckas cucrema xumuyeckux odiemMeHToB JI. M. MenaeneeBa» ¢ YUCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHS aTOMOB XMMHUYECKUX S3JEMEHTOB (COCTaB W 3apsn sjapa, odiiee
YHUCJIO JIEKTPOHOB U PACHPEICTICHUE UX T10 JIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIUPOBATh XMUMHUYECKHUE JJIEMEHThI, HEOPraHWYeCKHe BEIIEeCTBA; XUMHUYECKHE
peakiuu (TI0 YUCIIy ¥ COCTaBY y4YacCTBYIOIIMUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D dekTy, 1mo
M3MEHEHUIO CTETIEHH OKHMCIIEHUSI XUMUUYECKHUX 3JIEMEHTOB) C OMOPON HA CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBONCTBAa BEIIECTB PA3JIMYHBIX
KJIAaCCOB, TMOATBEPK/as OMHCAaHUE MPUMEpPaAMU MOJEKYISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKLIUN C OTIOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX COCTaBa U CTPOEHUS;
BO3MOXHOCTH TPOTEKAaHUS XHUMHUYECKUX MPEBpPAlICHU B PA3JIMYHBIX YCIOBUAX IOCIE
MIPEIBAPUTENHLHOTO O0CYX ACHUS C TIEIaroroM;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAacChl BEHIECTB; MAaCCOBYIO
JIOTII0 XUMUYECKOTO dJIeMEHTa Mo (opMylie COeAMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
MPOBOJUTH PACYETHI IO YPABHEHUIO XUMHYECKON PEaKIMy ¢ ONopoit Ha aiBoputwM;

MPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHON JEATETbHOCTH — aHaju3 U CHHTE3,
CpaBHEHUE,00001I€HNe,  CHUCTEMaTHU3AIIHS, KJaccudukanms, BBISIBIICHUE MIPUINHHO-
CJIEICTBEHHBIX CBSI3€d — JJIsI U3YyYEHHUS CBOMCTB BELIECTB M XUMUYECKUXPEAKIIH;
€CTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS — HAOJIOJCHHE, U3MEpEHne, MOJEIUPOBAHUE,
OKCIIEPUMEHT (PeanbHbili U MbICIeHHbIl) TIOJ PYKOBOJCTBOM IIelarora; cjaeloBaTh MpaBUIaM
MOJTb30BaHUSI XUMHUYECKOW TOCYI0M ¥ JIabOopaTOpHBIM OOOPYyIOBaHHEM, a TaKXe IpaBUiaM
oOpartlleHusi ¢ BEHIECTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU TIO BBHITOJHEHHIO JTAOOPATOPHBIX
XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpPAaHHUIO Ta3000pa3HbIX BEMIECTB (BOJOpOJa U
KHCIIOpO/ia), TPUTOTOBJICHUIO PACTBOPOB C OMPENCIEHHON MaccOBOUM J0ieil pacTBOPEHHOTO
BEIIECTBA; TUIAHUPOBATHh UIIPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI IO PACITO3HABAHUIO PACTBOPOB
menoued U KUCJIOT C MOMOIIBI0 MHIUKATOPOB (Takmyc, (eHondranenH, METHIOpaHXK U Jp.),
MTOATBEPIKIAIOIINX KAY€CTBEHHBIM COCTaB HEOPTAaHMYECKUX BEIIECTB (Ka4eCTBEHHBIC PEAKITUU Ha
WOHBI) MO/l PYKOBOJICTBOM I1€/1arora.




2 311ech 1 jjajee KypCHBOM 0603HAYAIOTCS ITAHUPYEMBIC TIPEAMETHBIE PE3yIbTATH, KOTOPHIE

MOTYT OBbITh MOTEHIIMATBHOAOCTUTHYTHI 00ydaromumcst ¢ 3[1P, Ho He aBnsOTCS

00s13aTeIbHBIMU.

9 KJIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHX TOHSATHUH: XHMHUYECKUIl 3JIEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO, CJI0XHOE BEIIECTBO, BaJIEHTHOCTD,
3JIEKTPOOTPHUIATEIBHOCTD, CTENICHb OKHCICHHS, XUMHUECKasI PEaKIsl, XUMUYECKast CBA3b,
mennoso  a¢hghekm  peakyuu,MOib, MOISPHBIA OO0BEM, PACTBOP; SIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AJNEKTPOJIUTHYECKAas JAUCCOLMAIMS, pPEaKUdd HOHHOTO OOMEHa,
KaTajau3aTop, Xumuyeckoe pasHosecue, obpamumvle U HeoOpamumbvie peaxyuu,
OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIINU, OKUCIUTENb, BOCCTAHOBHUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, aJJIOTPOIHUS, aM(POTEPHOCTh, XUMHUECKasl CBSI3b (KOBaJIGHTHAs, HOHHAs,
METAJUINYECKast), KPUCTAIUTMYECKAsl PEIETKa, KOppOo3Us Memaiios, CHIdGbl, CKOPOCHb
Xumuueckou peaxyuu, ipenenbHo gonycruMas konuentpauus (ITK) Bemectsa;
WLTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 1. 1) M IPUMEHATH
STH NOHATHUS TPH ONHCAHUH BEIIECTB U MX MPEBPALICHUN;

MCIOJIb30BaTh 3HAKU W CUMBOJIBI JUIsl (PUKCALMK PE3YIbTATOB HAOIIOIEHUI,COCTaBICHUS
(dbopMysT BEImIECTB M YpaBHEHHH XMMHYECKHUX PEaKIMH, 3alMCH JaHHBIXYCJIOBHHU 3ajad.
Hcnonb3oBate o0o03HaueHusi, umeroniecs B [lepuoguueckoit cucteme u TadiHIle
pPacTBOPUMOCTH KHCIIOT, OCHOBAaHHUI M COJICH B BOJIE JUJIs BBIITOJIHEHUS 33 JaHHIA,OTIPEICIIATh
BAaJICHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHX DJJIEMEHTOB B COCIUHEHUSX;
NPUHAIIISKHOCTh BEIIECTB K ONpPEACNEHHOMY KIACCy COCIMHEHWH C ONMOpoi Ha
oTpesieNieHus, B TOM YHCIIE CTPYKTYPUPOBAHHBIEC; BUIBI XUMUYECKON CBSA3HM (KOBaJCHTHAs,
WOHHAs, METAJUINYECKasi) B HEOPTraHWYECKUX COCIUHEHMSX; 3apsi/i HOHA 110 XMMHYECKOU
(bopmyIie; xapakTep cpebl B BOJHBIX PacTBOPaxX KHUCIOT U LIesIoueid,

packpsiBaTh cMmbicha [lepuonnueckoro 3akona [[.M. MenaeneeBa u 1€MOHCTPUPOBATH €T0
NIOHUMAaHME: oOnucvlieamsv U xapaxmepuzosams Ta0nn4uHyto (opmy I[lepuoanyeckoit
CHCTEMBI XUMHUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHATHS «TJIaBHAsI MOATrpynmna (A-Tpymnmna)y»
u «mobounas mnoarpynna (b-rpynmna)», manbsle ¥ OONbIIME MEPUOABI;, COOMHOCUMb
0003HAYeHHs, KOTOpPBIE HUMEIOTCI B TEPHOJUYECKOW TaOIWIEe, C YUCIOBBIMHU
XapaKTEepUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB M 3apsl spa,
o011iee Yuciao DJIEKTPOHOB M PACTIPENEICHUE UX IO DJEKTPOHHBIM CIIOSAM); OOBACHAMDb
o0111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX COCTUHEHUIN
B IIpeZieNiaX MaJIbIX TIEPUOIOB U TIIaBHBIX TOATPYII C YI4ETOM CTPQEHHHX aTOMOB;

KHaCCHq)I/IIII/IpOBaTB XUMHYCCKHUEC OJICMCHTHI, HCOPTaHNYCCKUC BE€HIICCTBA,
XUMHYCCKUEC PCaAKIUU (1'[0 YUCIy M COCTaBy YYAaCTBYIOIIMX B pPC€aKOHUU BCIICCTB, II0
TCILNIOBOMY 3(b(1)CKTy, M0 HM3MEHEHHUIO CTENCHEH OKMCICHHSI XHMHUYECKHX BHCMGHTOB) C

ONOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIUE U CHelUPHUUECKIe XUMUYECKHE CBOMCTBA BELIECTB
PA3JIMYHBIX KJIACCOB, IMOATBEPKIAAdA OIMMCAHUC IMPUMEPAMH MOJICKYIISAPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI C OTIOPOM Ha CXEMBI;

COCTABJISITh YPABHEHHMSI DJIEKTPOJMTHYECKOW IUCCOLMALMU KHCIIOT, LIEIOYEN W COJIEH;
MOJIHBIE M COKpAlIEHHbIE YpaBHEHHs pEakIUii MOHHOTO OOMEHA; ypaBHEHHS pEeaKIIHid,
MOATBCPKAAONINX CYHICCTBOBAHHE TeHETHYECKOM CBI3HU MECXKAY BCIICCTBAMH Pa3JINYHBIX
KJIACCOB;

PACKpPBIBATE CYIIHOCTE OKUCIIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ;

IIPOTrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHMS; BO3MOYKHOCTHU
IPOTEKaHUs XMMUYECKMX MPEBpAIIEHUN [OCiIe MPeIBapUTENbHOTO OOCYXICHHS C
[earorom;

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MACChl BCIICCTB; MACCOBYIO
JIOJTI0 XUMHYECKOTO 3JeMEHTa Mo (opMylie COSIMHEHHS; MacCOBYIO JIOJIO BEIIECTBA B



pacTBOpe; MPOBOAWTH PAacyEThl MO YPaBHEHHIO XHMHUYECKOW pPEaKIHH C OIOpOH Ha
ANITOPUTM;

CIIeNOBAaTh  IPaBWJIaM  IIOJb30BAaHUS ~ XMMHYECKOHM TOCYyZOH W 1abopaTopHBIM
o0opymoBaHWEM, a Tak)Ke IMpaBWIaM OOpalieHHWs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSAMH IO BBIIOJHEHNIO Ja0OPaTOPHBIX XMMUYECKUX OIBITOB IO MOJYYECHHUIO U
coOMpaHMIo ra3000pa3HBIX BELIECTB (aAMMHUAKa U YTICKUCIIOTO ra3a);

NPOBOANTH PEAKIMH, MOATBEPKAAIOIINE KAUYECTBEHHBIH COCTAaB PAa3JIMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI- OpOMUA-, HOAU -, KapOoHaT-, hocdar-, cumukaT-
, cymbdar-, TUAPOKCHUA-UOHBI, KAaTHOHBI AMMOHHMS M HOHBI H3yYEHHBIX METAJUIOB,
NPUCYTCTBYIOIIHME B BOJAHBIX PACTBOPAaX HEOPTaHUYECKUX BEILECTB;

INPUMEHATh OCHOBHBIC OIEPALMH MBICIUTEILHON JESTENbHOCTH — aHalU3 M CHHTE3,
cpaBHeHHe, 0000IIeHHe, CUCTEMAaTH3aLUIO, BBISIBICHHE TPUYUHHO-CIICICTBEHHBIX CBS3EH —
IUIsL M3YYEHHSI CBOMCTB BEIIECTB U XMMHYECKHX PEAKIHi; €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAaHUST — HaOMIOACHUE, W3MEpeHHe, MOJCTUPOBAHUE, HSKCIEPHUMEHT (pealbHBId WU
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
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Pa3nea 1. IlleppoHavyanbHble XUMHUYECKHE OHATHS
Xumusa — BakHas 00J1acThb bu6anoreka LIOK
1.1 €CTECTBO3HAHUS M PAKTHUYCCKOI 5 2 https://m.edsoo.ru/7
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20
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3 5 ; ap H;’H P 1 1 08.09.2025  https://m.edsoo.ru/ff
OOPAIIeHI © 0d23dc
71a00paTOPHBIM
000py/I0BaHUEMY
UucTele BemecTBa u bu6mmorexa [IOK
4 cmecu. CriocoOb1 1 10.09.2025 https://m.edsoo.ru/ff
paszencHus cmecei 0d26ca
[IpakTuueckas padora No bubmuorexa LIOK
5 2 «PasneneHue cmeceit 1 1 15.09.2025 https://m.edsoo.ru/ff
(Ha mpUMepe OYUCTKHU 0d28c8
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MTOBAPEHHOM COJIN )»

bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 17.09.2025 https://m.edsoo.ru/ff
0d2a6c
XHUMHYECKUE DIICMCHTHI. bubmuorexa [JOK
7 3HaKH (CHMBOJIBI) 22.09.2025 https://m.edsoo.ru/ff
XUMHYECKHX DJIEMEHTOB 0d2be8
H . . bu6mmoreka [IOK
8 epo:m 1 CHOHBL 24.09.2025 https://m.edsoo.ru/ff
pefeeTEd 0d2a6c
ATOMHO-MOJIEKYIISIPHOE Bubnuorexa LIOK
9 erite HERYIP 29.09.2025 https://m.edsoo.ru/ff
i 0d2d50
3aK0H IOCTOSIHCTBA
COCTaBa BEIIECTB. bu6mmoreka [JOK
10 Xumudeckas Gopmyia. 01.10.2025 https://m.edsoo.ru/ff
BanenTHOCTh aTOMOB 0d2eae
XUMHUYECKHX 3JICMCHTOB
OTHOCUTENBHAS aTOMHAS bubnuoteka [JOK
11 macca. OTHOCHTEIbHAS 06.10.2025 https://m.edsoo.ru/ff
MOJIEKYJISIpHas Macca 0d323c
MaccoBas moins bu6mmoreka [JOK
12 XUMHUYECKOT0 DJIEMEHTA B 08.10.2025 https://m.edsoo.ru/ff
COEIMHEHUH 0d350c
KomMi1ecTBo BellecTsa 24 bubnuotexa [JOK
WYECTBO B TBA.
13 M " M B 13.10.2025 https://m.edsoo.ru/ff
oJib. MoJsipHast Macca 0d5230
duznyeckue u bubmuorexa [JOK
14 XUMHYECKHE SIBJICHHUS. 15.10.2025 https://m.edsoo.ru/ff
XuMudeckasi peakius 0d37fa
IIpu3Haky u ycinoBus bubnnorexka [JOK
15 NPOTEKAHHUS XUMHUYCCKHUX 20.10.2025 https://m.edsoo.ru/ff
peaxiuii 0d3al6
3aKOH COXpaHEHUsI MaCcChl bubnmoreka [JOK
16 BEIIECTB. XUMHYECKUE 22.10.2025 https://m.edsoo.ru/ff

ypaBHEHUS

0d3b88
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Breruncnenust Maccul

bu6mmoreka [IOK

17 BEIIIECTBA 110 YPABHEHUAM 05.11.2025 https://m.edsoo.ru/ff
XUMUYECKHUX PEaKIui 0d5708
Knaccudukanus
XUMHUYECKHUX PEAKIIUM bubmuorexa [IOK

18 (coenuHeHMS, 10.11.2025 https://m.edsoo.ru/ff
pa3IoKEHUs, 3aMEIICHUS, 0d3f34
obMeHa)

M'_,B' J}OMOHOCOB o bubnuoreka [JOK

19 ZEzjiﬂkaHHHKHOHCHHCT' 12.11.2025 https://m.edsoo.ru/ff

Herme 1 . 0d40c4
CcHUCTEeMaTH3alus 3SHAaHUI
KonTponsHas padora Nel bu6mmoreka [IOK

20 o Teme «BemecTBa u 17.11.2025 https://m.edsoo.ru/ff
XUMUYECKHUE PEAKIIHI 0d4290
Bo3ayx — cMmech ra3os. bu6mmoreka [JOK

21 CocraB BO31yXa. 19.11.2025 https://m.edsoo.ru/ff
Kucnopoa. O30H. 00448e
duznveckue u
XHMHYECKHE CBOMCTBA bu6mmorexa [IOK

22 KUCIIOpoa (peakiun 24.11.2025 https://m.edsoo.ru/ff
OKHCJICHUS, TOPEHHUE). 0d4614
[TonsiTre 06 okcHmax
Crioco0b! nosyueHust
KHCIIOpO/ia B bubnnorexka [JOK

23 J1a00paToOpHUu U 26.11225025 https://m.edsoo.ru/ff
HPOMBIIIUICHHOCTH. 0d497a
IIpumenenue kuciopoaa
TennoBoii ekt
XUMHUYECKON pPeaKilui,

MOHSITHUE O bubmuorexa [JOK

24 TEPMOXUMHYECKOM 01.12.2025 https://m.edsoo.ru/ff
ypaBHEHHH, IK30- U 0d4790
SHAOTEPMHUSCKUX
peaKusIx
Tomnuso (He(Th, Yroib U BuGmorexa LOK

25 MeTaH). arpasHenie 03.12.2025 https://m.edsoo.ru/ff

BO3/1yXa, CIIOCOOBI €ro
IpeI0TBPALICHUS

0d4c4da
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[TpakTuueckas padora No
3 no teme «llony4yenue u

bu6mmoreka [IOK

26 5 08.12.2025 https://m.edsoo.ru/ff

coOupaHue Kncnolu)oz[a, 0d4ae?

U3YYCHUE €r0 CBOMCTBY. -

gozlopo;[ B pHpone. bubmuoreka [JOK
27 Hmec;me 1 . 10.12.2025 https://m.edsoo.ru/ff

XAUMHUYECKHE CBOWMCTBA 0daddo

BOJIOPO/IA.

[Ipumenenue Bogopoaa. bu6mmoreka [IOK
28 IToHsTHE O KUCIIOTaX U 15.12.2025 https://m.edsoo.ru/ff

COJISIX. 0d4ddo

C 5 bu6mmoreka [IOK
29 HOCOOR! HOH?eH“’[ 17.12.2025 https://m.edsoo.ru/ff

BOJIOpOIa B Taboparopuu 0d50d2

KonTponbnas padota No2 bubnnoreka [JOK
30 o teme "Kucmopog. 22.12.2025 https://m.edsoo.ru/ff

Bomopon" 0d4ddo

Z[paxmqea;&{m pabota Ne Butmorexa LOK
31 “60 reme «Clolyaenme i 24122025 https://m.edsoo.ru/ff

coOupanwue Bonop?aa, 0dafa2

U3YYCHUE €T0 CBOWCTBY.

MonsipHblii 00BEM ra30B.

3akoH ABOTajpo.

Brruncnenus o0béMa, bu6mmoreka [JOK
32 KOJIMYECTBA BELIECTBA 12.01.2026 https://m.edsoo.ru/ff

rasa o ero U3BECTHOMY ” 0d55a0

KOJIMYECTBY BEIIECTBA

WK 00bEMY

Brrunciaenus 006M0B

ra3oB 10 YPaBHEHHIO bubnuoreka [IOK
33 pEaKIuu Ha OCHOBE 14.01.2026 https://m.edsoo.ru/ff

3aKOHA 00BEMHBIX 0d5708

OTHOILIEHUH T'a30B

duzndeckue u bu6mmorexa [IOK
34 XHUMWUYECKHE CBOMCTBA 19.01.2026 https://m.edsoo.ru/ff

BOJIBI 0d587a

C . bubmmoreka [JOK
35 OcTaB OCHOBAHHIL. 21.01.2026  https://m.edsoo.ru/ff

[TonsiTe 06 MHIUKATOpAx

0d59e2
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Bona kak pactBopHTENb.
Hacreiiennsie u

bu6mmoreka [IOK
36 FICHACHITCHHbIC 26.01.2026 https://m.edsoo.ru/ff
pactBopbl. MaccoBast 0d5b40
JIOJIsl BEIIECTBA B E—
pactBope
[IpakTuyeckas pabora Ne
5 no Teme
«ITpurorosienue bubmuorexa [JOK
37 pacTBOPOB ¢ 28.01.2026 https://m.edsoo.ru/ff
OIpeneIéHHON MacCOBOM 0d5eba
JI0JIEN paCTBOPEHHOIO
BEIICCTBA
OKcHIbL: COCTaB, bubnuorexa [JOK
38 Kaaccu(uKanus, 02.02.2026 https://m.edsoo.ru/ff
HOMECHKJIATypa. 0d664e
ITonyuenue u
. bu6mmoreka [JOK
gg /RS CRoneTsd 04.02.2026  https://m.edsoo.ru/ff
KHUCJIOTHBIX U OCHOBHBIX
0d664e
OKCH/JIOB.
OcHoOBaHUsI: COCTaB, bubnuoteka [JOK
40 KiaccupuKanus, 09.02.2026 https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca
ITony4yenue u bubnuoreka [IOK
41 XUMHYECKHE CBOMCTBA 11.02.2026 https://m.edsoo.ru/ff
OCHOBaHUI 0d67ca
KucnoTsr: cocras, ! bu6mmorexa [IOK
42 K1accudukanus, 16.02.2026 https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee?
[Tonyuyenue u bubnuoreka [IOK
43 XUMHUYECKHE CBONCTBA 18.02.2026 https://m.edsoo.ru/ff
KHUCIIOT Odfee?
Comu: criocoOb1 bubnuorexa [JOK
44 NOJTYYCHHS, XHMHYCCKHE 25.02.2026 https://m.edso0.ru/00
CBOMCTBaA ado474
[MpakTuueckas pabora Ne Butmmoreka [IOK
45 6. Pemenue 02.03.2026 https://m.eds00.ru/00
IKCIICPUMEHTATBHBIX ad9b7c

3aaa4 110 TEMC



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

«OCHOBHBIE KJIACChI
HEOPTaHUYECKHUX
COEIUHEHUI)

I'eHeTnueckas cBsI3b
MEXK]y Kilaccamu

bubmuoreka [JOK

46 A 04.03.2026 https://m.edso0.ru/00
y ad9%a50
COCTMHCHUI
Obobmenne n . bu6mmoreka [IOK
47 CHETCMATHSALIE SHAHH 11.03.2026 https://m.eds00.ru/00
0 KJ1accax 2d9ch?
HEOPTaHMYECKUX BEIICCTB -
KonTponpsHas padora Ne3
o TeMaMm "Bopa. bu6mmoreka [IOK
48 OCHOBHBIE KJIaCChI 16.03.2026 https://m.edso00.ru/00
HEOPraHUYECKHUX ad9ela
coenuHeHun"
AHanu3 KOHTPOJbHOM bubmorexa LIOK
49 paGoTE: 18.03.2026 https://m.edsoo.ru/ff
0d6342
[IepBble mONBITKH
KJaccuukanuu bubnuorexa [JOK
50 XUMHUYECKHX DIIEMEHTOB. 23.03.2026 https://m.edso00.ru/00
[TonsiTre o rpynmnax ad9ffa
CXOJTHBIX 2JIEMEHTOB
Ilepuoauueckuii 3aKoH U
Hegnoinqecmﬂ cucrema bubmorexa [JOK
51 25.03228026 https://m.edso0.ru/00
XUMHUYECKHX AJIEMCHTOB da52c
J. 1. MenneneeBa a0acce
LTS p— bubnmoreka [JOK
52 ’ ’ 06.04. 2026 https://m.edso0.ru/00
MOATPYTIIIBI ada52c
CtpoeHue aToOMOB. bubnuorexa [JOK
53 CocTaB aTOMHBIX sIIIED. 08.04.2026 https://m.edso0.ru/00
H30T1o1b! ada342
CrpoeHnue 3IeKTPOHHBIX
000JI04Y€K aTOMOB bubnmoreka [JOK
54 JJIEMEHTOB 13.04.2026 https://m.edso0.ru/00

[lepronnueckoit CuCTEMBI
JI. 1. MenneneeBa

adaébc
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XapakTepucTUKa
XUMHYECKOT0 JIEMEHTa

bu6mmoreka [IOK

55 [0 €ro TMOJIOKECHUIO B 15.04.2026 https://m.edso0.ru/00
[Mepuoaunyeckoii cucreme ada824
. . MenneneeBa
3Hauenue
1T
€pUOINYECKOT0 3aKOHA Bu6miorexa LOK
56 JUDL PASBHUTHN HayKRu 1 20.04.2026 https:/m.eds00.ru/00
npaktuku. J[. .
N ada96e
MenneneeB — y4€HbIH,
Ie1aror U TpaskJaHuH
DIEeKTPOOTPULIATETLHOCTh bubnuorexa [JOK
57 ATOMOB XAUMHUYECKHUX 22.04.2026 https://m.edso0.ru/00
3JIEMEHTOB adaab8
T bubmuorexa [JOK
58 OHHAT XHMITIeCKa 27.04.2026 https:/m.eds00.ru/00
CBSI3b
adac34
KoBanenrnas nonspuas bubmmorexa [JOK
59 P 29.04.2026 https://m.eds00.ru/00
XAMHUYECKAsI CBS3b
adaab8
KoBasienTHAs HEnonsIpHAs bubmorexa [JOK
60 OBaIe eHOMAP 04.05.2026 https:/m.eds00.ru/00
XAMHUYECKasl CBA3b
adaab9
bu6mmoreka [JOK
61 CreneHp OKACIEHUS 06.05.2026 https://m.edso0.ru/00
adae28
29
OKHCIIUTENBHO- bubnuotexa [JOK
62 BOCCTAHOBUTEJILHBIE 13.05.2026 https://m.edso0.ru/00
peaxiuu adb076
S bubnmoreka [JOK
63 ) ‘;aH im - 18.05.2026  https://m.eds00.ru/00
OCCTANOBITE adb076
[TpoBepounas padota 1o bubnuorexa [JOK
64 teme «CTpOCHHUE aToMa. 20.05.2026 https://m.edso0.ru/00
XuMHUYeECKas CBIA3b» adb486
65 BIIP 25.06.2026
66 PesepBHbIi ypoOK. bubmuoreka [IOK

0O0001eHue n

https://m.edso0.ru/00
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CHCTEeMaTH3alKs 3HAaHUH adb33c
Pe3epBHBIit ypOK. bubmuorexa [JOK
67 O06o001IeHue 1 1 https://m.edso0.ru/00
CHUCTEMAaTH3aIMsI 3HAHHMA ad9cb2
PesepBHbIii ypok. bubnmoreka [JOK
68 O06o01eHue u 1 https://m.edsoo.ru/ff
cHUCTeMaTu3alys 3HaHUH 0d61c6
OBUIEE KOJIMYECTBO 68 6
YACOB I10 ITPOI'PAMME
9 KJIACC
KounyecTBO 4acoB
No KonT DJIeKTPOHHbIE
n/ Tema ypoxa B poJib IIpakTn Hara i ppoBnie
cer H3yYeHHUs o0pa3oBaTe/ibHbIE
I o HbIE yeckue
pador  padGoThI pecypeet
bl
I;g;‘:ii):fm:ﬂ 1 bubmmoteka IIOK
1 P 02.09.2025 = https://m.edsoo.ru/00a
HEOPTaHUYECKUX db7e2
BEIIIECTB -
B .
: I/II;LI XUMHYECKON 0 Bumorexa 1IOK
BSI3U U TUIIBI
2 04.09. 2025  https://m.edsoo.ru/00a
KPUCTALTIICCKIX db59e
peLEToK -
CBolicTBa KJ1acCoOB but6mmorekxa [IOK
3 HEOpraHMYEeCKUX 09.09.2025 @ https://m.edsoo.ru/00a
BCIIIECTB db6b6
AmMoTepHbIE OKCUTBI bubmorexa LIOK
4 P g 11.09.2025  https://m.edsoo.ru/00a
U THJIPOKCH/TBI dbcho
ITepuonuyeckuit bubnuorexa [IOK
5 3aKOH. 16.09.2025 = https://m.edsoo.ru/00a
Ilepuonnueckas dbac6
CHUCTEMa XUMUYCCKUX
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anemenToB 1. U.
Meuneneesna.
Ctpoenue aToma.

Knaccudukanus
XUMHYECKHUX PEaKUi

bubnunorexa LIOK

6 18.09.2025 https://m.edsoo.ru/00a
10 PA3JIUIHBIM
dbac6
npU3HAKaM
[TonsiTue o SKOpOCTI/I BuGmorexa LIOK
7 XUMHTACCHOH PEaiiit. 23.09.2025 | https://m.edsoo.ru/00a
Y ca0BuSs, BIMSIONINE
dbe9a
Ha CKOPOCTb.
IlonsTue o
XUMHUYECKOM
paBHOBECHH. Bbu6mmoteka [JOK
8 DaKTOPkI, BAUSIOIINE 25.09.2025 https://m.edsoo.ru/00a
Ha CMeEleHue dc28c
XUMHYECKOTO
paBHOBECHS
OKHCIIHTEIIbHO- bubnuorexa [JOK
9 BOCCTAaHOBUTEILHEIE 30.09.2025 https://m.eds00.ru/00a
peakuu dcade
KonrtponbHas pabora
Nel o Teme
10 «BemectBo 1 02.10. 2025
XUMHUYECKHE
peaxIum»
Teopus >
ANEKTPOIUTUYECKOMN bubmmoteka IIOK
11 JIUCCOIAAIHH. 07.10.2025 https://m.edsoo.ru/00a
CubHEIC U ca0bIe dcd68
DIIEKTPOJIUTHI
Peaxmuit moraoro bubmmorexa LIOK
12 o6rema 09.10.2025 @ https://m.edsoo.ru/00a
dd448
Xumudeckue
CBOMCTBA KUCIIOT U brbmorexa [IOK
13 14.10.2025 https://m.eds00.ru/00a

OCHOBAHUU B CBETE
npezcTaBiIeHuit 00
AIIEKTPOJIUTUYECKON

dd5d8
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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

JUCcoIanmu

XUMHAYECKHE
CBOMCTBA CcoyIel B
CBETE NPEACTABIICHUI

bubnunorexa LIOK

14 o6 16.10.2025 https://m.edso0.ru/00a
y dd8b2
ANEKTPOIUTUYECKON
IUCCOLIMAINU
0O0001EeHuE 1 bu6nmoreka [IOK
15 CHCTEMATU3ALINAS 21.10.2025 https://m.edsoo.ru/00a
3HAHUUN ddd12
KonTponpsHas padora
02
ij‘f) :I?TTZM;TI/I‘-IGCKEM bubmorexa [IOK
16 SIEHIpOst 23.10.2025 | https://m.edsoo.ru/00a
JTUCCOLIMAINA.
ddecO
XHUMHYECKUE PEaKIIUU -
B PacTBOpax»
[TpakTnueckas pabora
Ne 1. «Pemenne
JKCIIEPUMEHTAIBHBIX bubmorexa [IOK
17 “ aqi o Tene 06.11.2025 https://m.edsoo0.ru/00a
g ddbfa
«Peaknny MOHHOTO
oOMeHa»
Oo6as
::EEF:SEECTHM bu6nmorexa LIOK
18 ' 11.11.2025 https://m.edsoo.ru/00a
XUMHYECKUE
o ddfe2
CBOMCTBA Ha MIpUMEpe 32
xJjopa
XJI0pOBOAOPOA.
ConsiHas KUCIIOTA, bubnunorexa LIOK
19 XUMHUYECKUE 13.11.2025 https://m.edso0.ru/00a
CBOMCTBA, MOJIYYEHUE, del04
MPUMEHEHUE
Brruucnenus no
20 Deai, 18.11.2025 https://m.edsoo.ru/00a

€CJIA OIUH U3
pEareHToB J1aH B
U30bITKE

de488



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

OO0mmasa

but6mmoreka [IOK
g1 aPaKTCpHETHEA 20.11.2025  https://m.eds00.ru/00a
aneMeHTOB VIA-
de64a
TPYIIIBI
AmoTponHsie
MOJU(HUKAIIH CEPHI.
Haxoxnenue cepsl u Bubmuotexa [JOK
22 e€ CoeIMHeHNUIT B 25.11.2025  https://m.edsoo.ru/00a
IPHUPOJIE. de64a
XuMH4YecKue
CBOICTBA CEpbI
Oxcuppl cepsl,
CEPOBOJIOPOI, bubmmoreka [JOK
23 CTpOCHHE, 27.11.2025 @ https://m.edsoo.ru/00a
busnueckue u de802
XUMHYECKHE CBONCTBA
CepHas kucnora,
buznveckue u bubnnorexa [JOK
24 XHMHYECKUE 02.12.2025  https://m.edsoo.ru/00a
CBOMCTBA, dea28
MIPUMCHCHUE
ITonyuenue cepHoit
;T;;;ZIC’KOG bubmuorexa [{OK
25 04.12.2025  https://m.edsoo.ru/00a
3al"p$I3HeHI/Iev decsa
OKPYXKAaroIIel cpebl
COCTMHEHUSIMU CEPBI
33
[IpakTnyeckas padbora
No 2
«IKCepUMEHTAIIbHbBIE bubmmoreka [JOK
26 3a1a4u 110 TEME 09.12. 2025 https://m.edsoo.ru/00a
«CBoiicTBa dea28
COEMHEHUI
HEMETAIIJIOB)
Brruncnenue
MACCOBOM HOTH but6mmoreka [IOK
g7 | PPIXOAATIPOLYKIA 11.12.2025  https:/m.eds00.ru/00a

pEaKIuu OT
TEOPETHYECKH
BO3MOXHOI'O BbIXOJa

dec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

Oouias
XapaKTEePUCTUKA
3JIEMEHTOB VA-
rpynmsl. A30T,

bu6nmoreka [IOK

28 16.12.2025 @ https://m.edsoo.ru/00a
pacrpocTpaHeHue B
deeab
npupoe, GpuzndeckKue
U XUMHUYCCKHE
CBOICTBa
AMMuax, ero
buzndeckue u bubmuorexa [IOK
29 XHUMHYECKHUE 18.12.2025  https://m.edsoo.ru/00a
CBOWCTBA, MOJyYCHHE df004
U TIPUMCHEHUE
[IpakTuyeckas pabora
Ne 3 o Teme bubmuoreka [{OK
30 «[Tonyuenue 23.12.2025 | https://m.edsoo.ru/00a
aMMuaka, u3yueHue df180
€ro CBOMCTB»
A30THas KUCIIOTA, e bubnunoreka LIOK
31 dusnueckue u 25.12.2025 @ https://m.edsoo.ru/00a
XUMHYECKHUE CBOICTBA df306
Hcnons3oBaHnue
HUTPATOB U COJIEN
aMMOHHUS B KQ4eCTBE
MUHEpaIbHBIX bubmuoteka [IOK
32 yIOOpEHHI. 13.01.2026  https://m.edsoo.ru/00a
XUMHUECKOE df518
3arpsi3HEHUE 34
OKpYKaroIei cpebl
COCIUHCHUSMH a30Ta
®docdop, ero
buznueckue u bubnunorexa LIOK
33 XUMHUYECKHE 15.01.2026 https://m.edsoo.ru/00a
CBOWCTBA, MMOJTyYCHHE, df68a
3HAYCHUE
Oxkcua pocdopa (V) u
dbocdopHas KucioTa.
Hcnons3oBanue bubmorexa LHOK
34 20.01.2026 | https://m.edsoo.ru/00a

docdaroB B kauecTBe
MHHCPAJIBHBIX
ynoOpeHuit.
3arpsi3HeHUE

dfc20



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
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

MIPUPOJAHON Cpeibl
dbocdaramu

VYraepon,
pacrpocTpaHeHue B

bubnunoreka LIOK

35 npupoe, GuznvecKue 22.01.2026 = https://m.edsoo.ru/00a
A XUMUYECKUE dfd9c
CBOMCTBA
OKcH/IBI yTIIepoa, uX
buzndeckue u
:HS{HC ‘IC(;KI/IC bubnmoreka [IOK
BOIiCTBA.
36 27.01.2026 https://m.edsoo.ru/00a
DKOJIOTHYECKHE
dfebe
npoOJIeMbl, CBSI3aHHbBIC -
C OKCHJIOM YTJIepoJia
(V)
e
37 ' https://m.edso00.ru/00a
BOJBI U CIIOCOOEI €8 29.01.20256 P
e006¢c
yCTpaHCHHUS ——
[IpakTrueckas padota
Ne 4 o reme
"IToryuenune bubmuoteka [IOK
38 YTJIEKUCIIOTO Ta3a. 03.02.2026  https://m.edso0.ru/00a
KauectBennas e027e
peaxius Ha KapOoHaT-
noH"
[IepBoHavasbHBIE 35
EO;{:;:II;(;?(HX bubmmoteka IIOK
39 Bp e 05.02.2026 https:/m.eds00.ru/00a
eree © e054e
COEIUHEHUAX
yriaepoaa
Kne < 1 ero bubmuorexa [{OK
MHUM U €T
40 P 10.02.2026 https://m.eds00.ru/00a
COEUHEHUS
€080a
CrmiKaTHAS but6mmorekxa [IOK
41 12.02.2026 https://m.edsoo.ru/00a
MPOMBINIIICHHOCTh
€080a
42 [IpakTuyeckas pabora 17.02.2026 bubnunoreka LIOK

Ne 5. «Pemrenne

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



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
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/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

AKCTIEPUMEHTATBHBIX
3a7a4 10 TeME
«Baxnenmme
HEMETAJIJIBI U UX
COEUHEHU

e0bf?2

KonTtposnsHas padora

Ne3 o Teme bubnuorexa [{OK
43 «Baxueiiue 19.02.2026  https://m.edsoo.ru/00a
HEMETAJIBI K UX e0el8
COCIMHECHUS
OOmas
XapaKTePUCTHKA
METaJLIOB. bubnuorexa [IOK
44 Meramndeckas CBI3b 24.02.2026 https://m.edso00.ru/00a
1 KpUCTaJUTHYeCKas el03e
peméTka. Pu3ndecKne
CBOICTBa METAJLJIOB.
XHMHYECKHUE
CBOIMCTBa METAJLJIOB. bubnuorexa [IOK
45 DIEKTPOXUMHUCCKHIA 26.02.2026 | https://m.edsoo.ru/00a
PAI HATIPSKCHUIA el156
METaJIOB
OO011re crocoobI bubmioreia LIOK
46 HOTYCHIA METALIOB. 03.03.2026 = https://m.edsoo.ru/00a
e1156
bubmmoteka IIOK
47 CriiaBbl. 05.03.20¢6  https://m.edsoo.ru/00a
£1886
[TonsTue o xoppo3uu bubmorexa LIOK
48 10.03.2026 = https://m.edsoo.ru/00a
METaJIOB e1278
bubnunorexa LIOK
49 [Ienounble METAIIIBI 12.03.2026 = https://m.edsoo.ru/00a
el4b2
CoemHeHIs but6mmorekxa [IOK
50 HLETOUHBIX METATIOB 17.03.2026 = https://m.edsoo.ru/00a
el4b2
51 [[lenoyHno3eMeNbHBIE 19.03.2026 BuGmorexa LIOK
MeETaJlIbI

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



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
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
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

e15e8

CB(?;KI:;{P;J{I;; bu6nmoreka [IOK
52 A 24.03.2026 https://m.edsoo0.ru/00a
IEII0YHO3EMEBHBIX
e15e8
METAIOB
[IpakTuyeckas pabora
Ne 6 mo Teme
"Pemenue bu6nmoreka [IOK
53 9KCIECPUMEHTATBHBIX 26.03.2026 = https://m.edsoo.ru/00a
3a1ay Ha 1750
pacrno3HaBaHUE
KaTUOHOB"
Brruncnenus mo
YPapHEHIBIM . bubnuoreka [IOK
54 IMHTCCRI PEAki, 07.04.2026 https://m.eds00.ru/00a
€CJIM OIUH U3
elae8
peareHTOB COACPIKHUT -
PUMECH
bubnunoreka LIOK
55 AJTFOMUHUI 09.04.2026 https://m.edso0.ru/00a
elcb4
AmodorepHble bubmuoteka [IOK
56 CBOICTBA OKCUIA U 14.04.2026 https://m.edsoo.ru/00a
TUAPOKCHUIA elc64
bubmmoteka IIOK
57 Keneso 16.04.2026 https://m.edso0.ru/00a
37
e1d86
CoenuHeHus xenesa. bubnuotexa [JOK
58 I'eneTuueckue psibl 21.04.2026 https://m.edsoo.ru/00a
JKenesa £35e6
Sioim:HH:aH bubmuorexa [{OK
ACTEMATU3ALINAS
59 rarmsan 23.04.2026 https:/m.edsoo.ru/00a
3HaHMI 110 TEME
e3de8
«MeTamis»
[IpakTuueckas pabota
No 7. Pernenue bubmuoreka [{OK
60 28.04.2026 https://m.edsoo0.ru/00a

AKCIEPUMEHTAIBHBIX
337124 10 TEME
«Baxueniue

e3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
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/00ae3de8
https://m.edsoo.ru/00ae3de8

METAJUIBI U UX
COEIUHEHUS
KonTponbHas padoTa
Ned o Teme
61 «Baxuetimnime 1 1 30.04.2026
MCTAJIJIBI 1 UX
COEIMHEHUSD
BemecTBa u
MATCOMATLL B bu6nmmoreka [IOK
62 p . 1 05.05.2026 https://m.edso0.ru/00a
[MOBCEIHEBHON XU3HU
e3f50
JeJloBeKa
XuMHuueckoe bubnunoreka LIOK
63 3arpsi3sHEHUE 1 07.05.2026 = https://m.edsoo.ru/00a
OKPY>KaIOIIIEeH Cpebl e4270
P;J;I;I){(ZITHH B bubmuoreka [{OK
64 p 1 12.05.2026 https://m.edsoo.ru/00a
3KOJIOTUYECKUX
e4270
npo0emM -
P i )
0663;1; BI:;{IEGYEOK bubmmoteka IIOK
65 - 1 14.05.2026 https://m.edsoo.ru/00a
CUCTCeMaTu3almAa
. e0dOa
3HAHUN -
gegegBHI;{Iz YEOK' bubmmoreka [JOK
66 oberHe 1 19.05.2026 https://m.eds00.ru/00a
CHCTelinaTmaum db33c
3HAaHUHU -
38
PesepBHBIi ypOK.
g7 | Obobmennen 1 21.05.2026
CHCTEMATU3ALIHAS
3HAHUN
68 PesepBHbIii ypok. 1
OBIIEE KOJIJMYECTBO 68 4

YACOB I10 [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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIIECTBO
«3narensctBO «lIpocBemenune»

» Xumus, 8 kinacc/ Kysnernosa H.E., TutoBa .M., I'apa H.H., AkiionepHoe o011ecTBo
«3marenscTBO «lIpocBemenue»

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiiuonepHoe o01iiecTBo «M31aTenbcTBo
«IIpocserenune»

* Xumus, 9 knacc/ I'abpuensn O.C., OctpoymoB W.I"., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3narennbctBO «lIpocBemenune»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 'abpuensn, O. C. HacTronpHas kHUTa yuuTens. XuMus. 8 KII.: METoAnYecKoe mocodue /.- M.:
bnuk miroc, 2000

2. Papeuxuit A. M. Xumus. ugaktudeckuii Marepuai. 8-9 kimaccel: mocodue st yuurens.- M.:
ITpocsemienue, 2012. - 127c.

3. I'abpuensn, O. C. HactonpHas kHura yuutens. Xumus. 9 K 1.: metogudeckoe nocodbue / O. C.
["a6puensu, U. I'. Octpoymos.- M.: [Ipocda, 2010

4. I'abpuensn, O. C. Xumus. 9 kiacc.: KOHTPOJIbHBIE U TPOBEpOUYHbIEe PaboThI K yueouuky O. C.
INabpuensana «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u ap. — M.: [Ipoda,
2009r.

5. I'abpuensn, O. C. U3zydaem xumuio B 9 ki1.: nuaaktudeckue marepuainsl / O. C. 'abpuensu, 1. I'.
OctpoymoB.- M.: bauk mitoc, 2009r.

6. N'abpuensu, O. C. XuMmus B TecTax, 3agadax, ynpaxuenusx. 8— 9 k. / O. C. I'abpuensu, H. I1.
BockoboitnukoBa.-M.: [Ipoda, 2009r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI Cﬁl/l HUHTEPHET

1. www. school-coolection.edu.ru
2. WWW.Prosv.ru
3. www.school.edu.ru
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