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MHNOACHUTEJIbBHASA 3AIIUCKA
Pabovas mporpamma mo XUMHM Ui OOy4aroIIMXCS C 3aJCPKKOM TCUXHYECKOTO

pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30BaHMsI COCTABICHA B COOTBETCTBUU C
@DenepanbHBIM TOCYIApCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM OCHOBHOT'O OOIIETr0 0Opa3oBaHUA
(ITpukaz Munnpocemenuss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBan MUHHUCTEPCTBOM
toctunn Poccuiickoit ®@epepanmnu 05.07.2021 r., per. Homep 64101) (mamee — ®@I'OC O00O0O),
[IpumepHOI amanTUPOBAaHHOM OCHOBHOW 0Opa30BaTeIbHONM MPOrPaMMOM OCHOBHOTO OOIIEro
o0Opa3oBaHusl OOy4arOUIMXcA C 3aJep>KKON TCHUXHWYECKOro pa3BUTHUA (00OpEHHOU pelieHueM
O®YMO no obmiemy obpazoBanuto (mpotokon ot 18 mapra 2022 r. Ne 1/22)) (mamee — ITAOOIL
OOO 3I1P), ¢ yueToMm pacmpeleNeHHbIX IO KJaccaMm IMPOBEpseMbIX TPeOOBaHUI K pe3yibTaTam
OCBOCHHS OCHOBHOW 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OO0ILEro 0Opa3oBaHUS U JIEMEHTOB
COJICpKaHUsA, TPEICTABICHHBIX B YHHUBEpPCcaTbHOM Koaudukarope mo xumun, KoHuenun
npernofaBaHusl y4eOHOro rmpenMera «XuMHUA», B 00pa3oBaTelbHBIX oOpranuzanusx PO,
peanu3yIonMxX OCHOBHBIE 0011e00pa3oBaTenbHble Mporpammel. [IpenonaBanue BeleTcss Ha OCHOBE

muann YMK O. C. TI'abpuensna Xumus. 7—9 xiaccel: yuyeOHo-MeToauueckoe mnocodue / O. C.
[Mabpuensu. — M.: Jlpoda, 2015, 2019r.

JUig mpoBeneHUs MPaKTUYECKUMX U JaOOpaTOpHBIX pabOT HCHOJB3YIOTCS BO3MOXKHOCTH
udpoBoii taboparopuu «Touku pocTtay.

O0mas xapakTepuCcTHKa y4eOHOro npeamera « XMMHD)

Y4eOHblii npeaMer «XUMUS» BXOJIUT B MpPEeIMETHYIO o0nacTb
«EcTtecTBeHHOHAy4YHBIE TPEAMETHI». B cHucTeMe ecTeCTBEHHOHAaydyHOro OOpa3oBaHUS XHUMHS Kak
y4eOHbIM IMpeaMeT 3aHMMaeT BaXHOE MECTO B IO3HAHWU 3aKOHOB NPHUPOAbI, (OPMHPOBAHUHU
HAayyHOW KapTHMHBl MHpA, CO3/JaHUM OCHOBBl XHMHUYECKUX 3HAHUH, HEOOXOJUMBIX IS
MOBCEHEBHOM JKM3HU, HABBIKOB 3JI0POBOT0 M 0€30MaCHOT0 JJITYEIOBEKA U OKPYKAIOIIeH ero cpeibl
o0pa3a )KM3HH, a TAK’K€ B BOCIIUTAHUU HKOJIOTHYECKOMN KYIbTYPBHI.

YcenemHocTe M3y4eHMS XUMHUHM CBSI3aHA C  OBJIAJICHUEM XUMHYECKHM  SI3BIKOM,
coOntofieHreM TMpaBuwil Oe30macHOM padOThl MpPU BHIIOJHEHHUM XUMHUYECKOIO SKCIIEPUMEHTA,
OCO3HAaHHWEM MHOTOUHNCIIEHHBIX CBA3E€H XUMUU C IPYTMMH IIPEAMETaMH LIKOJIBHOTO Kypca.

[TporpaMma BKIItOUaeT B c€0s1 OCHOBBI HEOPTaHUYECKOW U OpraHu4ecKoi XumMuu. ['maBHOM
uaeell MporpamMMmbl SIBJISIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA OINOPHBIX 3HAHUM MO XHMUH,
BBIDAKEHHBIX B (OpMe, COOTBETCTBYIOLIEH BO3pacTy o0OyYaromMXcsi U HMX OCOOBIM
00pa3oBaTeNbHBIM MOTPEOHOCTSIM.

B conepxxaHumum nmaHHOrO Kypca TPEJCTABIE€Hbl OCHOBOIOJIATalOIINE XHWMUYECKUE
TEOPETUYECKHUE 3HAHMS, BKIIOYAIOIINE U3YYEHHUE COCTaBa U CTPOEHUS BELIECTB,3aBUCUMOCTU HX
CBOMCTB OT CTPOEHHS, IMPOrHO3UPOBAHHE CBOMCTB BEIIECTB, MCCIEIOBAHME 3aKOHOMEPHOCTEH
XUMHMYECKUX TPEBpAIlCHUH M MYTEH YOpaBIE€HUS HUMH B ILEJIAX MOJNYYEHMsS] BEIECTB U
MaTepuasoB.

TeopeTHueckyl0 OCHOBY H3y4Y€HHUS HEOPraHMYECKOH XUMHH COCTaBIsieT aTOMHO-
MOJIEKyJiipHOe yueHue, [lepumonndeckuii 3akon .M. MenzaeneeBa ¢ KpaTKUMHU CBEACHUSIMHU O
CTPOEHMM aToMa, BHJIAX XHMHMUYECKOH CBS3M, 3aKOHOMEPHOCTSAX IPOTEKAHUS XHMHUYECKUX
peaKkuuid.

B wusyueHum Kypca 3HAauUTENbHAas pOJb OTBOJAUTCS XHUMUYECKOMY OKCIEPUMEHTY:
MIPOBEJICHUIO TMPAKTUYECKUX U JaOOpaTOPHBIX padOT, OMUCAHHUIO PE3YJIbTaTOB YUYEHHYECKOTO
HKCHEPUMEHTA, COOIIOCHNIO HOPM U ITPaBUII 0€30MacHON pabOThl B XMMUYECKOH J1aOOpaTOpUH.

Peanuzamust maHHOW MporpaMMbl B MpoIiecce OOydeHHs MO3BOJUT oOydarormmmcs ¢ 3[1P
YCBOUTD KJIFOYEBBIE XUMUYECKUE KOMIIETEHIIUH U MOHATH POJIb U 3HAUYEHUE XUMHUM CPEIU IPYTUX
HayK O IPHUpPOJIE.

N3yueHne XuMHM CIOCOOCTBYeT (OPMHUPOBAHHMIO Yy OOyYaromMXCs HAay4yHOTO
MHPOBO33PEHHUsI, OCBOCHUIO OOIICHAYYHBIX METOAOB (HAOIIOJEHUE, M3MEpPEHUe, IKCIICPUMEHT,



MOJIETMPOBAHUE), OCBOCHUIO IMPAKTUYECKOIO0 NMPUMEHEHMSI HAy4YHBIX 3HAHUN, OCHOBAHHOIO Ha
MEXITPEAMETHBIX CBA3SIX € IpeaMeTaMu «OKpYKaroIMil MUp»,

«Du3uka», «buonorus», «leorpadus», «Marematuka» u  (GOPMHPYET KOMIICTECHIIUH,
HeoOX0IUMBIE U1 TPOAOKEHNU 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuenne XuMuM cOCOOCTBYET pa3BUTHIO y oOydaromuxcsi ¢ 3I1P mpocTpaHCTBEeHHOTO
BOOOpa)keHUsl, (PYHKIHMOHAIBHONH TIPaMOTHOCTH, YMEHHS BOCHPHUHMMATh U KPUTUYECKHU
aHATM3UPOBaTh MH(POPMALIMIO, MPEICTABICHHYIO B pa3iMyHBIX (hopMax. 3HAYUMOCTH MpeaMeTa
JUIS pa3BUTHSL )KM3HEHHON KoMIleTeHIu oOydatomuxcs ¢ 3[1P 3akitodaercs B ycBOGHUU OCHOBBI
XUMHUUYECKUX 3HAHWM, HEOOXOOUMBIX [UIsl IIOBCEIHEBHON JKM3HU; HAaBBIKOB 30pPOBOTO U
0e30macHOro [Jisi 4elloBeKa M OKpYyXKarolleil ero cpeabl oOpasza >Ku3HU; (HOPMHPOBAHHU
9KOJIOTUYECKOU KYJIbTYPHI.

[Iporpamma oTpaxkaer cojepxaHue OO0ydeHHs HpeaMeTy «XUMHUS» C Y4EeTOM OCOOBIX
oOpa3oBarenbHbIX TOTpeOHOCTEH oOywarommxcsi ¢ 3IIP. OmmameHue y4eOHBIM MPEIMETOM
«X¥UMUS» MPENCTABIACT ONMPEACICHHYIO TPYIHOCTh it oOyuatomuxcs ¢ 3IIP. DT1o cBszaHo ¢
0COOEHHOCTSIMH MBICIIUTEIIEHOW JIEATETBHOCTH, TMEPHOANYECKIMH KOJeOAaHUSIMH BHHMAaHUS,
MajabiM  O0BEMOM MaMSTH, HEJIOCTATOYHOCTHIO OOIIero 3amaca 3HAaHWUW, [OHUKCHHBIM
[I03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSL.

s mpeonosneHus: TpyJHOCTEH B M3y4EHHHM y4eOHOro mpeamMera «XuMus» HeoOxoauma
amanTanus o0beMa U Xapakrepa yueOHOTO MaTeprania K Mo3HaBaTeIbHBIM BO3MOKHOCTSIM JJAHHOM
KaTeropuu OOYYaIOIIUXCS, Y4eT HMX OCOOEHHOCTEW pa3BUTH: HCIOIb30BAaHHE aJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3€H, IIOCTEIIEHHOE YCJIOXKHEHHE H3y4aeMoro
Marepuana.

[Tpu mM3ydyeHun XUMUU HEOOXOJIUMO OCYILECTBISATh B3aUMOJICHCTBUE HA IOJIHMCEHCOPHOM
OCHOBE.

Teopernueckuid MaTepuana H3y4yaeTcsi B IPOLECCE MPAKTUUYECKOW JIeATENbHOCTH.
Bo03M0XHO BbIJIEIEHUE OTAEIBHBIX YPOKOB Ha PEUICHUE 3a/1ay B CBS3M CO CIOXKHOCTBIO aHaIM3a
Tekcta oOydarommmucs ¢ 3[1P. Opranuueckoe €IWHCTBO MPAKTUUYECKOW W MBICIUTEIBHON
JeSITeNbHOCTH OO0YYaloLIMXCsS HA YpOKaxX XHUMHU CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY
YCBOGHMIO 0a3MCHBIX XUMUYECKUX 3HaHUM U yMeHui. Ocoboe BHUMAaHME NMPU U3YYEHUU XUMHHU
yIENAETCsl U3YYEHHIO «CKBO3HBIX» TMOHATHH M (OPMHUPOBAHUIO HABBIKA CTPYKTYpUPOBAHMS
MaTepuaa.

Henun u 3axaun n3yyenus yueOHoro npeamera « XumMus»

Obwue yenu wM3ydeHHss y4dyeOHOro mnpeamera «Xumus» mnpejcTasieHsl B I[IpumepHoit
paboueil mporpamMmme OCHOBHOIO 001ero oopazoBanus. OHM aKTyaJU3UPOBaHbI C YU€TOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro oOpa3oBaHMs, HAINPaBIEHHOCTH OOy4YeHHUsS Ha
pa3BUTHE U CaMOpPA3BUTHE JIMYHOCTH, (HOpMHUpOBaHHME €€ HHTEIVIEKTa U OOIIeH KYJIbTYpHI.
OOyueHue yMEHHWIO YYHUTBHCS W TPOJOJDKATh CBOE 0Opa3oBaHME CaMOCTOSITEHHO B HACTOSIIEE
BpeMs ABIISICTCS OAHOM U3BAKHEHIINX (PYHKIMI yueOHbBIX IPEIMETOB, B TOM YUCIE U «XUMUNY.

s obyuaromuxcs ¢ 3I1P, Tak xe, Kak U JUIsi HOPMAaTUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB,
OCBaMBAIOIIMX  OCHOBHYIO  OOpa3zoBaTelbHYI0 MpPOrpaMMy, JIOMHMHHUpPYIOIIEEe 3HAueHHE
MPUOOPETAIOT TaKUe yenu, KaK:

® (opMHUpPOBaHME HHTEIUICKTYAIBHO PAa3BUTOM JMYHOCTH, TOTOBOM K COTPYIHHUYECTBY,
CaMOCTOSITEIFHOMY ~TPHHATHIO PEIISHHH, CIIOCOOHOH amanTHpOBaThCss K OBICTPO
MEHSIFOIMMCS] YCIIOBHSIM KHU3HH;

® HalpaBJICHHOCTb OOy4YeHUS Ha CHUCTEeMaTH4YeCcKOoe TMPUOOIIEeHHE  y4alMuxcsi K
CaMOCTOSITENIbHOW T03HABATEIbHON JESTeIbHOCTH, HAYYHBIM M MPAKTUYECKUM METO/IaM
MO3HaHUs, POPMHUPYIOIIMM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

® o0ecrneyeHHE YCIIOBHM, CIIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYyYarOIIMMHUCS —OIbITa
pa3sHOOOpa3HOM JesATEeNbHOCTH, IIO3HAHWS M CaMOIIO3HAHMS, KIIOYEBBIX HAaBBIKOB

(KJIFOUEBBIX KOMIIETEHIMH), UMEIOUIMX YHUBEPCAJIBbHOE 3HA4YCHUE JUIsl Pa3IMYHbIX BUI0B

JeSITeIbHOCTH;



" dopmupoBaHue yMEHHI OOBSCHATH W OIICHUBATH SBJICHHSI OKPYXKAIOMIETO MHUpa Ha

OCHOBAHUWY 3HAHWM U OMBITA, IOJYICHHBIX TTPH U3YUYCHUHN XUMUU;

" (GopMupoBaHHE Yy 00YYAIOIMIUXCS T'YMAHHUCTHYECKHUX OTHOIICHWUM, MOHUMAHUS IIEHHOCTH

XUMHUYECKHUX 3HAHHUH JJIs BBIPAOOTKH SKOJOTHYECKH 11e71ecO000pa3HOro MOBEICHUS B OBITY

U TPYIOBOH JEATEILHOCTH B LEIAX COXPAHEHUS CBOETO 370pPOBbS M OKpYXKaromen

MIPUPOAHOMN CPENbI;

® pa3BUTHE MOTHBALMM K OOYYECHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO

Ha OCHOBE YCBOCHHS OOIIIEUETIOBEUECCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY

npo(UIs ¥ HAIIPABICHHOCTH JAIBHEHUINETO 00yUeHUSI.

Kypc HampaBieH Ha pelieHue CIenyoluX 3a0ay, O00€CIeUNBAIOIIMX PEaTH3aIUI0
JTUYHOCTHO-OPUEHTUPOBAHHOTO ¥ JICATCIBHOCTHOTO  TOAXOAOB K  OOYYEHHI0O  XUMHUHU
obyuaroruxcs ¢ 3[1P Ha ypoBHE 0OCHOBHOTO 00ITIET0 00pa30BaHMS:

" (bopmupoBaHUE TEPBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX IMPEICTABICHHUA O BEHIECTBAX,

WX TPEBPAIICHUIX M MPAKTHYECKOM NMPUMEHEHUH; OBJIAJCHUE TOHATUHHBIM armnapaTtoM U

CHMBOJINYECKUM SI3BIKOM XHUMHHU,

® OCO3HaHHE€ OOBEKTHMBHONW 3HAYUMOCTH OCHOB XHMHUYECKONW Hayku Kak o00IacTu

COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYCCKHUX TMPEBpAlICHUN HEOPraHWYCCKUX |

OpPTaHMYECKUX BEIIECTB KAaK OCHOBBI MHOTHX SBJICHHHA JKHBOH W HEXUBOU TPUPOIBI;

yriayOieHue IpeaCcTaBIeHU 0 MaTepUaTbHOM EIMHCTBE MUPA;

® OBIQJICHUE OCHOBAMH XUMHYECKOW TPAMOTHOCTH: CIOCOOHOCTBIO aHATU3UPOBATh H
OOBEKTHBHO OIICHMBATh JKM3HEHHBIC CHUTYallMM, CBSI3aHHBIE C XHMHUEH, HaBBIKAMH
0e30macHOro oOpalleHusl C BELIECTBAMH, HCIOJb3YEMbIMU B IIOBCEJHEBHOW KU3HH;
YMEHHEM aHaJIM3HPOBATh U IUIAHUPOBATH HKOJOTMYECKH Oe30IacHOe MOBEACHUE B LIENX
COXpaHEHHsI 3I0POBbSI U OKPYXKAOIIEH CpeIbl;

® (GopMupoBaHHE YMEHHH YCTaHABIMBATh CBSI3M MEXIY peaJbHO HaOII0JaeMbIMU
XUMHUYCCKUMU ABJIICHUAMU H IPOLCECCaMU, NPOUCXOAAIIUMHU B MHUKPOMHUPCE, OOBICHSITH
OPUYMHBI MHOTO0Opa3usl BELIECTB, 3aBUCUMOCTb X CBOMCTB OT COCTaBa U CTPOCHHMS, a
TAK¥XE 3aBUCUMOCTb ITPUMCHCHU A BCIICCTB OT UX CBOﬁCTB;

® ppuoOpeTeHHe OmblTa HCHOJIb30BaHUSA PA3JIMYHBIX METOAOB M3YYCHMs BEUIECTB,
Ha6J'IIOI[CHI/I$[ 3a HUX MNPCBpaliCHUAMH IIPU MPOBCACHHUUN HECIOXKHBIX XWUMHNYCCKUX
HKCIIEPUMEHTOB C HCII0JIb30BaHUEM JIa0OPATOPHOTO 00OPYI0BAaHUS U TPUOOPOB;

® ¢opMHUpOBaHME NPEACTABICHUH O 3HAYEHUH XHUMHYECKOM HaykKM M pelIeHUU
COBPEMEHHBIX 3KOJIOTHYCCKUX HpO6J’I€M, B TOM YHCJIC B IPCAOTBpAIICHUN TCXHOICHHBIX U
HKOJIOTHUECKUX KaTacTpod.

OcoGeHHocTH 0T6OpPa M AIaNTAIMHA Y4eOHOro MaTepuaid no XuMuu

OO0yueHue yueOHOMY TIPEAMETY «XHUMHUS» CTPOUTCS HAa CO3JaHUU ONTUMAJIBHBIX YCIOBUM
JUISL YCBOCHHSI TIporpaMMHOro Marepuana odOydaromumucs ¢ 3I1P. bonbiioe BHUMaHuE yaeneHO
oTOOpYy y4eOHOro maTepuasia B COOTBETCTBHU C TMPUHIMIIOM JIOCTYITHOCTH TMPU COXPAHCHHUH
obrmiero 6azoBoro ypoBHs. MaTepual 1o CoJepKaHuio U 00beMY aIaliTUPOBAH /ISl 00yUJaIOITXCS
c 3[IP B coOTBETCTBHM C HX OCOOBIMH OOpa30BaTEIbLHBIMH MOTPEOHOCTSIMHU. OBiagenue
MatepuanaoMm oOyuatomumucs ¢ 3[IP obneruaercst mocpeaCTBOM €ro JAeTalbHOTO OOBSICHEHUS C
CUCTEMAaTUYECKUM IIOBTOPOM, MHOTOKPAaTHOM TpPEHHPOBKOW B NPUMEHEHWM 3HAHUU C
WCMOJIb30BaHUEM MPUEMOB AITOPUTMHU3ALNN M BU3YAIBHBIX OMOP, 00y4eHUS CTPYKTYPHUPOBAHUIO
MaTepuaa.

bonbiroe 3naueHue Juisi MOJHOLIEHHOTO YCBOEHHUS y4eOHOro MarepHajia MMeeT omopa Ha
MEXIIPEAMETHBIC CBSI3M BOIMPOCOB, HM3y4aeMbIX B JIaHHOM Kypce, C TaKUMU y4eOHBIMH
npenMeramu kak «['eorpadus», «®Pusnkay, «buonorusy». [lo3Bonsis paccmMarpuBaTh OJAUH U TOT
K€ y4eOHBIM MaTepuall ¢ Pa3HbIX TOYEK 3PEHHUS, MEKIPEAMETHBIC CBSI3U CIIOCOOCTBYIOT €TO
Ty4IIEeMY OCMBICTICHHUIO, 0oJiee MPOYHOMY 3aKPEIUICHUIO TIONYYEHHBIX 3HAHWHA U MPAKTHYECKHUX
YMEHUH.

[Ipy moATrOTOBKE K ypOKaM MpPeayCMOTPEHO (GOpMHUpOBaHHE Y OOYYAIOMIMXCS YMEHUI
aHaAJIM3UPOBaTh, CPaBHUBATh, 0000IIATh M3Yy4aeMblil MaTepual, IUIAHUPOBATH MPEACTOSIIYIO



paboTy, OCYIIECTBIATh CAaMOKOHTPOJb. [IOCTOSSHHO OTCIEKHMBAETCS MPABUIBHOCTH PEUEBOTO
odopmMIieHUs BhICKa3bIBaHU oOyuatomuxcs ¢ 311P.

B cBsa3m ¢ OCOOCHHOCTSMH TIOBEIEHUS U JesATenbHOCTH oOyuatommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) MpEeAnoJiaraeTcsi MOCTOSHHBIA  KOHTPOJIb
coOO/ICHUsT TIpaBUJI TEXHUKHA O€30MacHOCTH TpPH TPOBEICHUM JIA0OPATOPHBIX paboT B
XHUMHYECKOM KaOMHETE.

IIpumepHbie BuaAbI AesTeJbHOCTH oOydawmmxcs ¢ 3IIP, o0ycioBieHHbIe 0COOBIMU
00pa3oBaTeJIbHBIMH TMOTPEOHOCTSAMM M o0ecle4yuBaIOlIHe OCMBICJIEHHOE OCBOEHHe
coJep:KaHuM 00pa3o0BaHus MO MpeAMeTy «XUMHU»

Conepxanne BUAOB JedTenbHOCTH oOywaromuxcs ¢ 3[IP nHa ypokax xumuu
ONpeNeNIAeTcs WX  OCOOBIMH  00pa30BaTENIbHBIMU  MOTPEOHOCTSIMH. [loMUMO — IIMPOKO
ucnons3yeMpix B OOIl OOO o0mmx [ Bcex OOy4aromuxcs BHJIIOB JIEATEIbHOCTH,
MIPUMEHSIOTCS BUJIBI ACATEIBHOCTH, CTICHU(PHIHBIC ISl TAaHHOK KaTeropuu 00y4JaroImuXxcs,
Ui 00ecIieYeHUs] OCMBICIIEHHOI'O OCBOEHUS COJAEp)KaHUS 00pa30BAHUANO MPEIMETY: YCHIICHHUE
MIPEIMETHO-TIPAKTUYECKON JESATEIIbHOCTH C AaKTHUBU3ALMEH CEHCOPHBIX CHUCTEM; YepeJOBaHHE
BUJIOB JIESITEIbHOCTH, 3aJCHCTBYIOIMX Ppa3IMYHbIE CECHCOPHBIE CHCTEMbI; OCBOCHHE MaTepHaja
C ONOpOM Ha aNropuTM; «IIOIIArOBOCTH» B H3YYEHMM MaTepuaja; MCIOJIb30BaHHUE
JIONOJTHUTEIbHON BU3YyallbHOM OMOpHI (IJIaHbL,00pa3lbl, CXEMbI, II1a0JIOHBI, OTTIOPHBIE TAOIHULIBI).
Jst pazButus y ooyqaromuxcs ¢ 3[1P ymenust qenatb BEIBOJBI, PPMUPOBAHUS TPAMOTHOTO
TabJIUl, COCTaBJIECHUE KJIACCU(PHUKALMU COO03HAUEHHBIMU OCHOBAHUSAMM JUIs KJIacCU(PUKALUU U
HaIoJIHeHUe UX npumepamu u 1p. [IpumepHas Temaruyeckas U TEPMUHOJIOTMYECKas JIEKCHKA
cootBercTByeT OOII OOO.

Hns  obyuatonmxcst ¢ 3I[IP  cymecTBEeHHBIMH — SIBIISIIOTCS  MPHEMBI  Pa0OTBI  C
JIEKCUYECKUM MaTepuaioM 1o mnpeamery. [IpoBoaurcs crernuanbHass paboTa IO BBEJICHHIO B
aKTUBHBII CJOBaph OOYYarOMIMXCS COOTBETCTBYIOLIEH TepMHMHONOTMH. M3ydyaemble TEpMHHBI
BBOJIATCS HAa TIOJIMCEHCOPHOM OCHOBE, 00s13aTeNbHa BU3yallbHAas MOJIEPIKKA, alITOPUTMbI pabOTHI €
OTIpe/IeNIEHUEM, OIIOPHBIE CXEMBI JJISl aKTyaJIu3allii TEPMUHOJIOTHH.

MecTto yyeOHoro npeamera « XumMus»» B y4eOHOM ILIaHe

B cootrBerctBun ¢ ®enepanbHbIM TOCYIapCTBEHHBIM O0pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111ero 00pa3oBaHusi Y4eOHBIA MpeaMeT «XUMHS» BXOAUT B MPEAMETHYIO 00JIacTh
«EcTecTBeHHOHAYYHBIE NTPEIMETHI» U SIBJISAETCS 00s3aTEIbHBIM /IS U3YUEHUS.

Y4eOHbIM MIIaHOM Ha €€ n3y4eHHue oTBeAeHO 136 ydeOHbIX yacoB — 110 2 U B HEZEIN0 B 8 U
9 Kylaccax COOTBETCTBEHHO. 5

Copnepxanue ydeOHOro mpeamera «XuMusi», npexacraBieHHoe B [Ipumepnoil paboueit
nporpamme, coorBerctByer PI'OC OOO, pazpaboraHo c¢ yueroM IIpumepHOil OCHOBHOI
o0pazoBaTeIpHOM MPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHMs M0 YUeOHOMYTPEIMETY «XHUMHUS»,
cooTrBeTcTBYyeT IlpumepHOI aganTUpPOBAaHHONM OCHOBHOM  00pa3oBaTeNbHOM  Mporpamme
OCHOBHOT0 00111€T0 00pa30BaHusi 00yUYaIOLUIUXCS € 3aJIeP’KKON ICUXUYECKOTO Pa3BUTHSL.

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

HepBOHa‘IaJILHLIe XUMHYCCKHE NTOHATHSA

IIpenmer xumuu. Ponv Xumuu 6 dHCU3HU yenosexa'. Tena u BenlecTBa. Duznueckue
CBOMCTBA BEIIECTB. ArpEeraTHOE COCTOSIHUE BEIECTB. Xumus 6 cucmeme Hayk. YUCThIE BEIIECTBA
n cmecu. CrniocoOwl pazaenenus cMmeceid. [IpaBuia Ge3omacHOro oOpalieHusl ¢ BEIMECTBAMH U
nabopaToOpHBIM 000pynoBaHuEM. [loHsamue 0 Memooax nO3HAHUs 8 XUMUU.

ATOMBI U MOJNIEKYJIbl. XUMHUYECKHUE IEMEHThI. 3HAKH (CUMBOJIbI) XUMUYECKUX 3JIEMEHTOB.

PEUCBOIC



OtHocuTenbHass atoMHass Macca. IIpocTele M CllOKHBIE BemiecTBa. ATOMHO - MOJIEKYJISIPHOE
YUYEHHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DIIEMEHTOB. 3aKOH
nocmosncmea cocmasa eeujecms. OTHOCUTENBHAs MOJEKyJsIpHas Macca. MaccoBas 10
XUMHUYECKOT'O JIEMEHTA B COCIMHEHUH.

Ousnyeckue M XUMUYECKUE sABJICHUSA. XHMMHUYecKas peakuus. [Ipu3HakuM XMMHUYECKHX
peakuuii. YpaBHEHMS XUMHUYECKMX peakUMi. 3aKOH COXPAaHEHUs MacChl  BEILECTB.
Knaccugukanus XuMu4eckux peakiui (CoeAnHeH s, pa3IoKeHHs, 3aMeIIeHUs, 0OMEeHa).

XUMHUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY/IOH, C IpaBUiIaMi pabOTHI B
nabopaTopuy U NpuéMaMu oOpalleHust ¢ J1adopaTopHbIM 000PYIOBaHUEM; U3yUYEHHE U OIIMCaHHE
(bu3NIeCKUX CBOWCTB 00pa3Il0B HEOPTaHNYECKUX BEIIECTB; HaOIr0IeHHE (PU3MUECKUX (TUIaBICHUE
BOCKa, TastHUE JIbJIa, PACTUPAHUE caXxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJIbI) U XUMUYECKUX
(ropeHue cBe4M, MPOKATMBAHNE MEIHOMUIIPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIOTON) SIBJICHUM,
HaOJI0ZICHNEe M ONMCaHUE MPU3HAKOB NMPOTEKAaHMsI XMMMUYECKUX peakLui (pas3jiokeHue caxapa,
B3aUMO/ICIICTBUE CEPHOM KHUCIOTHI C XJIOpUAOM Oapus, pasnoxeHue rujapokcuaa meau (II) mpu
HarpeBaHWHM, B3auMojelcTBue »xeneza ¢ pactBopom coiau meau (II)); m3yuenuwe crnocoOoB
pasneneHus cmeced (C IOMOIIBI0 MarHuTta, (UIBTPOBAaHUE, BbIIAPUBAHME, JAUCTUILIALNA,
xpomarorpadusi), TNPOBEICHUE OUYUCTKH IOBAapEHHOW COJM; HAONIOJEHHE U ONHCAHHE
pe3yiabTaTOB IPOBEACHUS OIbITA, WJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHHs MAacCChl; CO3/IaHHE
MoJiesIel MOJIEKYJ (ILIapOCTEPHKHEBBIX).

Baskueiinue npeacTraBuTe I HEOPraHUYECKHUX BelIeCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — aleMeHT M IIPOCTOE BEILECTBO.
Haxoxnaenue kuciopoaa B npupoze, Gpu3Mueckue U XMMHYECKHE CBOMCTBa. Peakuuu ropeHus
IOPOCTBIX M CIOXHBIX BemiecTB. CrnocoObl TMOMy4eHUs KHCIOpoJa B JIabopaTopuu u
npomviunennocmu. Ilpumenenue kucinopoga. Ilonsatue o0 oxcupax. Kpyrosopor kuciopona B
npupoje. O30H — aniomponnas MooOuuKayus KUciopooa.

Tennosou s¢hgpexm xumuueckou peaxyuu, mepmMoxXumMudecKkue ypasHeHus, 3K30- U
SHIOTEPMHUUECKUE pEAKUUHU. 10onaugo: y2oib u MemaH. 3azpsA3HeHue 6030yXd, YCuleHue
NapHUK08020 s¢hpexma, paspyuienue 030H08020 ClOA.

Bomopon — »nemeHT M mpocroe BeniecTBo. HaxoxaeHue Bojopona B IPHUPOAE,
¢u3znueckne M XUMHUYECKHE CBOMCTBa (Ha HpUMepe B3aUMOJEHUCTBUS C HEMETalJlaMU H
OKCHJIaMHM METAJUIOB), TNPUMEHEHUE, cnocobvi nonyuenus. IloHATHE O KUCIOTaxX M COJSIX.
KonuuectBo BemectBa. Monb. Mousipaast macca. 3akoH ABorazipo. MomsipHbIi 00bEM Ta30B.
Pacuetsl mo xumuueckod ¢(opmyne. Pacuerbl MaccoBoW JOIM XMMHUYECKOTO 3JEMEHTa B
COEIMHEHNH, KOJUYECTBA BEIECTBA, MOJSIPHON Macchl, MOJISIpHOTO o06ema ra3oB. Pacuérsl 1o
XUMHYECKUM YPABHEHUSIM.

Qusuueckue ceolicmea 6o0vl. Bona. Ee cocrtaB, crpoeHue U MoJnekynbsl. Boda kax

pacmeopumens. PacTBopbl. [lonamue 0 HACbleHHbIX U HeHacblueHHblXx pacmeopax. [lonamue
pacmeopumocmu eewecme 8 ode. Pacuer MaccoBoii 10K BellecTBa B pacTBOpe (IIPOLEHTHAs
KOHIIeHTpauus). MaccoBasg J0Jii BelleCcTBa B pacTBOpe. Xumuueckue cOUCMBA 600bl
(pasnooicenue, peakyuu ¢ HaAmMpuem, OKCUOOM Kaivyus, okcuoom cepvl (IV) peaxyuu c
Memaniamu, KUCIOMHbIMU U OCHOBHbIMU okcudamu). Tlonamue 06 ocnosanusx. Pons pacmeopos 6
npupode u 6 dcusHu udenoseka. Kpysoeopom 600wl 6 npupode. 3arpsi3HEHHE TPUPOIHBIX BOJI.
OxpaHa ¥ 0YHCTKA TIPUPOJTHBIX BOJI.

Baxneilimue kiaccel HeopraHumdeckux coenuHeHui. Knaccudukanus HeopraHMUECKHUx
coequHeHnil. Okxcuabl: cocTaB, Kiaccupukanus (KUCIOTHBbIE, OCHOBHBIE, am@omepHuvle,
Heconeobpazyiowue - Ha npumepe okcuoa yenepooa (II) u oxcuoa azoma (1)), Homenxnamypa.
Ilonyuenue u XUMUYECKHE CBOWMCTBA OKCHUIOB (B3aMMOJEUCTBUE C BOJOM, KHUCIOTAMH,
menoyamu). OcHoBanusa. Knaccuukanuss ocHOBaHMN: MIENOYM M HEPACTBOPUMBIC OCHOBAHUS.



Homenkiatypa ocHoBanmii. u3nveckne 1 XUMUYECKHE CBOWCTBA OCHOBAaHMM (B3aUMOJICHCTBUE C
OKCH/IaMU HEMETAIIJIOB, KUCIIOTaMU, COJISIMU). [lonyyeHue ocHosauuii.

Kucnotsl: cocras, knaccudukalys, HOMCHKIATypa, GU3NIECKUe U XUMUYECKUE CBOMCTBA
(B3auMozielicTBUE C MeTajUlaMH, OCHOBHBIMH OKCHJIaMHU, OCHOBAHHSIMH, COJISIMH, Ha TpUMeEpe
COJITHOM W CEepPHOU KHCIIOT), cnocobwl nonyuenus. Psn aktuBHocTh metaiioB H. H. Bekerosa.
Conmu (cpengHue): HOMEHKIATypa COJIeH, cnocoOvl nojyuenusi, B3aUMOJCHCTBHE COJIEH C
MeTaJlJIaMH, KUCJIOTaMH, I1€JI0YaMH U COJIIMHU, IIPUMEHEHHUE.

[Tonsitue 00 ampoTepHBIX THAPOKCHUIAX (Ha MpUMepe IUHKA U AIIOMUHUA): XUMUYECKUe

ceolcmea (83aumooelcmeue ¢ KUCIOMAMU U WENOYaAMU, DA3N0dCeHUe Npu HASpesanuu) u
nosayuenue.

I'eneTnueckass CBsI3b  MEXAY  KlacCaMHM  HEOPraHMYeCKMX  coelauHeHMi. ['enermdeckue
pSABL
XVUMUYECKUN 3KCIEPUMEHT: KAueCTBEHHOE OIPEICIICHUE COJCpKaHUs KUCIOpoJa B
BO3/yX€; NOJYYEeHUE U U3yUeHHE CBOMCTB KUCIIOPOJIa; HAOIO/IEHUE B3aUMOICHCTBUS BELIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HMKHOBEHMSI U IPEKpALICHHUs TOpeHMs (1oxapa); O3HAKOMIICHHE C
o0Opa3llaMu OKCHUJIOB W OIMCaHME HMX CBOMCTB; IOJY4YEHHWE M M3Y4YE€HHE CBOMCTB BOJOpOJA
(ropenwue); HaOMOIEHHE 00PA3IIOB BEUIECTB KOJINYECTBOM | MOJIb; MCCIEIOBaHHE 0COOEHHOCTEH
pacTBOpEHUs] BELIECTB C PA3JIMYHOM pacTBOPUMOCTBIO; IPUTOTOBJIIEHHUE PACTBOPOB ¢
OnpeAeIEHHON MAacCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA; B3AMMOJACHCTBUE BOJBI C METalIaMU
(HaTpueM M KajbleM) (BO3MOKHO HCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); ONpPE/IEICHUE PACTBOPOB
KHCJIOT M TIEJOYeld C IOMOIIBI0 WHAWKATOPOB; HCCIENIOBAaHHE OOpPA3OB HEOPTaHUYECKHX
BEIIECTB PA3JIMYHbIX KJIACCOB; HAOJIIOJICHME M3MEHEHHUS OKPAaCKM HMHIUKAaTOPOB B pacTBOpax
KHMCJIOT U IIesiouell; u3yueHue BzaumosenctBus okcuaa meau(ll) ¢ pactBopom cepHON KHUCIOTHI,
KHCIOT C MeETaJulaMH, pPEaKUUi HEWTpalu3aluu; IOJy4eHHE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJIHOTO MEeTalljla JPYTUM U3 pacTBOpa COJIH; PElIEHUE HKCIIEPUMEHTaIbHBIX 331a4 110
Teme «BakHel1e KJ1acChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoauyeckuii 3axon u Ilepuoauyeckast cucreMa xumuyeckux diemenros JI. H.

Menpeneesa.  Crpoenue  atomMoB. XuMHYecKas  CBf3b.  OKHCIMTEIbHO-

BOCCTAHOBHTEJbHbIEC PEAKIIUH

[TepBble MOMBITKH KJIACCU(PUKALIMU XUMHUUECKUX 3JIeMEHTOB. [IoHsTHE O Tpynnax CXOIHbBIX
3JIEMEHTOB (ILIE€J0YHbIE U IIE€JI0YHO3EMENIbHbIE METaIlIbl, T'aJOr€Hbl, MHEPTHBIETa3bl). Dnemenmul,
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Ilepnonnueckuit 3akoH. Ilepmoauudeckas cucrtema XuMHYeckux dnemeHToB [l H.
MenneneeBa. KoporkonepuonHasts u odaunnonepuoounas @opmbl Ileproguueckoil  cucTeMbl
xumuueckux dsnmemeHToB [[. WM. Menneneea. Ilepuoabt u rpynnbl. PU3HYECKHI CMBICT
MOPSAIKOBOTO HOMEPA, HOMEPOB NIEPHOA U IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sAuep. HMzomonwi. IOnexkTpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XMMUYECKUX IeMeHTOB [lepuonnueckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO JJIEMEHTa MO €ro IMOJOXEHUIO B
ITepuonnueckoii cucreme [I. 1. Menneneesa.

3akonomepHoCcmu U3MEHeHUsI CBOUCME IIEMEHMO8 MANbIX NEPUOOOS U 2IAGHLIX NOOSPYNH,
8 3asucumMocmu Oom amomHo2o (nopsoxkogozo) nomepa 3nauenue Ilepuoouueckozo 3akoma u
Ilepuoouueckoti cucmembl XUMUYECKUX DJIeMEHMO8 Ol passumus Hayku u npaxkmuxu. /. H.

Menoenees — yuénulii u eparcoaHuH.

Xumnueckass cBsi3b. KoBaneHTHass (MOJsipHAsT W HEMOJSIpHAsl)  CBS3b.
DnekmpoompuyamenbHOCMb AMOMO8 XUMU4eCKux 21emernmos. VIoHHast CBSI3b.



Cremnenn OKHCJICHUA. OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIE pCaKkuu. Hpoueccm
OKHCIICHHS U BOCCTaHOBJICHUS. OKHUCITUTEH U BOCCTAHOBUTEIIH.

XUMUYECKUN DJKCIEPUMEHT: H3yueHUE OOpa3loB BEIICCTB METAUIOB W HEMETAJLIOB;
B3aMMOJICHCTBHE THAPOKCUIA IIMHKA C PAacTBOpPaMHU KHUCJIOT WM IIEJI0Yel; MPOBEJACHUE OIIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKINil (TOpeHue, peakiuu
pas3IoKEHUs, COCTUHCHN ).

Me:xknpeamMeTHble CBSI3H

Peanu3zanust MeXIPEIMETHBIX CBSI3€H MPU M3yYCHUN XMMHUHU B 8 KJlacce OCYIIECTBISCTCS
4Cpe3 HUCIOJIL30BAHUEC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHSITI/II>'I, TaKHu HOHﬂTHﬁ, ABJIAOIIUXCA
CHCTEMHBIMU ISl OTJICIBHBIX TPEAMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHSTHS: HAYYHBIN (aKT, THIIOTE3a, TCOPHs, 3aKOH, aHAIIH3,
CHHTE3, Kiaccu(uKanusi, TEPUOJUYHOCTh, HAONIONEHUE, SKCIEPUMEHT, MOJCIHPOBAHUE,
HU3MCPCHUEC, MOJCIIb, SABJICHHUC.

Odwusuka: Martepusi, aroM, OJCKTPOH, NPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJA, JJIEKTPUYCCKHI 3apsij, BEIIECTBO, TEIO, OOBEM, arperatoe
COCTOSIHUE BEIIECTBA, ra3, (U3UYCCKUE BEIUYMHBI, CIUHHIIBI HM3MEPEHHS, KOCMOC, IUIAHETHI,
3BE3151, ComHIle.

buonorwus: porocuntes, Aprxanue, obuocdepa.

['eorpadus: armocthepa, rumpocdhepa, MHHEpaIbl, TOPHBIC IOPOMABI,  IOJIC3HBIC
HUCKOITaeMbI€, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BelecTBO 1 XUMHYeCKas pPe€axknus

[lepropnyeckuii 3akoH. Ilepuommueckas cucrema XuMHYecKux dnementoB Jl. U.
MenneneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOMCTB XHMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KalMs, KaJbLUsS U HMX COCIWHEHHH B COOTBETCTBUM C
MIOJIOKEHUEM DJIEMEHTOB B [leproanyeckoli cucTeMe U CTPOSHUEM UX aTOMOB.

CTpOCHI/Ie BEUICCTBA: BHBbI XUMHUYECKON CBS3H. THIIBI KPpUCTATIINYCCKUX peHIéTOK,

3A6UCUMOCMb CEOUCME eewecmea ont muna KpucmaﬂﬂMUQCKOZZ pemémku U 6UOA XUMUYECKOU
C653U.

Knaccugukanus M HOMEHKJIATypa HEOPraHHYECKHUX BelecTB (MEeXIyHapoAHas U
TpUBHANbHAsA). XHWMHUYECKHE CBOWCTBA BEILECTB, OTHOCSIIMXCS K pPA3IMYHBIM Kjaccam
HEOPraHWYECKUX COEAMHEHUN, TeHETUYECKas CBS3b HEOPraHUUECKUX BEILECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MPU3HAK®M (IO YHCIY U COCTaBY

YYaCTBYIOIIMX B pPEAKIMH BEIIECTB, MO TemaoBoMy 3¢(deKTy, M0 HU3MEHEHHUIO CTerneHel
OKHCJIEHUS XUMHUYECKUX AJIEMEHTOB, MO 0OpamumMocmu, no y4acmuio kamaiusamopa). IK30- U
SHAOTEPMHUUYECKUE PEAKIUU. Tepmoxumuieckue ypasHeHus.

Ilonsamue o ckopocmu xumuueckoti peaxyuu. Ilonsmue 06 obpamumvlx U HeOOPaAMUMBbIX
Xumuueckux peaxyusx. Ilowamue o 2omocenmvix u cemepozeHHvlx peaxkyusx. Illonamue o
Xumuueckom pasHosecuu. Cmewjenue XxXumuuecko2o paenosecus. Paxkmopwl, enusiowjue Ha
CKOPOCMb XUMUYECKOU peakyuu U noa0HCeHUe XUMUUECKO20 PAGHOBECUSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMU, JJICKTPOHHBIA OaJaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIHHON peakiuu. COCTaBJIICHHE YpaBHEHUW OKHCIHTEIBHO- BOCCTAHOBUTEIHHBIX
peaxiuii C UCIOJIb30BaHUEM METO/Ia SJIEKTPOHHOTO OaaHca.

Teopust  PNEKTPOTUTHUYECKON  JUCCOIMALMHU.  DIJIEKTPOJIUTHYECKAs  JAUCCOLMALIMS.

DNEeKTPOIUTHl W HEINEKTPONUTH. KaTuoHbl, aHWOHBL. Mexanuzm oOuccoyuayuu Geuecms
PA3TUYHBIMU 8UOAMU Xumudeckou ceasu. Ilowamue o cmenenu ouccoyuayuu. CUNbHBICU ClIa0bie
AJIIEKTPOJIUTHI.



Peakuuu noHHOTO OOMEHa. YCIIOBHS MPOTEKaHWs PEaKUUi MOHHOTO OOMEHa 10 KOHIA.
[TonHble W COKpall€éHHbIE HWOHHBIE YpaBHEHUS peakluil. XHUMHYECKHE CBOMCTBA KHUCIOT,
OCHOBaHUN W COJIEH B CBETE MPEACTaBICHUN 00 JIeKTpoiuTUYecKoi mucconuanuu. Cpena
pactBopa. KauecTBeHHbIE peakIK Ha KATUOHBI M aHUOHBI: XJIOpUA-, OpOMUa-, HOAUI-, Cylbdat-,
KapOOHaT-, CHIIMKAT-, pocdar- aHMOHBI;, THAPOKCHUI-UOHBI; KATUOHBI AaMMOHHSI, MATHHSI, KAJIBITHUS,
IOMUHUS, kene3a (2+4) u (3+),meau (2+), IMHKa, NPUCYTCTBYIOIIHUE B BOJHBIX pacTBOpax.

XUMUYECKUN DSKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMH KPHUCTAJUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — META/NIOB U HEeMeTauloB (rpadura M anmasa), CIOKHBIX BEUIECTB
(xJmopuia HaTpUsl); UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu OT BO3JIEUCTBUS
pa3nuuHbIX (AKTOPOB; HCCIEIOBAHUE AJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOIMAIIMU  KHUCIIOT, IeJoued U cojedl (BO3MOXHO HCIOJIb30BAaHUE BUICOMATEPUATIOB);
MIPOBEJICHUE OIbBITOB, WLIIOCTPUPYIOIIMX MPHU3HAKKA IMPOTEKAHMUS pPEaKIHil HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BBIIACICHHE Tra3a, OOpa30oBaHUE BOJBI); OIBITOB, HJUTFOCTPHPYIOIIUX
MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluu paslioKeHus,
COCJIMHEHMS); PAaClIO3HABAHNE HEOPTraHWYECKUX BEIIECTB C OMOIIBI0O KAaU€CTBEHHBIX pPeaKlnii Ha
HOHBI; pEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl U MX coeiuHeHUs

OO6mass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
crenenu okucienus. CTpoeHue U pU3NIecKre CBOWCTBA MTPOCTHIX BEIIECTB
— TaJOTeHOB. XWMHYECKHE CBOWCTBA Ha TMpuUMEpe XJjopa (B3aUMOACHCTBUE C METaJJIaMH,

HEMeTalllaMl — BOJOPOAOM M KHUCIOPOIOM, wjerouamu). Xnoposogopod. CoisiHas KHUCIIOTA,
XMMUYECKHE CBOUCTBA, no/iyuenue, IpUMEHEHHeE. /lelicmeue Xao0pa u Xa0poeooopooad Ha OP2aHu3m
yenogexa. BaxxHeune XJI0puapl U UX HAXO0XKACHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
KHCJIOPO/Aa U cepbl. XapaKTepHBIE CTEIICHH OKHCIICHHUS.

CrpoeHrie u (QU3MUECKHE CBOWCTBA TIPOCTHIX BEHIECTB — KHUCIOpOJAa U  CEpHI.
AnnoTponHble MOAUGUKALIMN KUCIOpOAa U cepbl. XMMHUECKHUE CBOWCTBA Cepbl(B3aUMO/EeCTBIE
C Hememaniamu — BOAOPOJOM U KHCIOPOJOM, METAJUIaMU, KOHYEHMPUPOBAHHbIMU A30OMHOU U
cepnotl kucromamu). CepoBOOPO: CTpOeHHE, GPU3NUECKHE U XUMUUECKUE CBOMCTBA (KUCIOTHbIE
U BOCCTaHOBUTENbHBbIE CBOMCTBA). OKCHIBI Cepbl Kak MPEACTaBUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas xucnora: puznyeckue U XuMU4Yeckue cBoiicTra (obrrue u crenupudeckue). Coau cepHoi
KHCIIOTHI, KaueCTBEHHAs peakuus Ha cynbdar-uoH. CepHUCTas KHCIOTA. Xumuueckue peaxyuu,
aedicauyue 6 OCHOGe NPOMbIUTIEHHO20 CROCODA nonyyenus ceprol Kucnompl. Haxoxuenue cepbl u
e€ coenuHeHuil B npupoje. [IpumeHeHue cepbl U €e COeAUHEHUI BOBITY U B MIPOMBIIIJIEHHOCTH.
Xumuyeckoe 3acpszHenue OKpyxicaowel cpedbl COeOUHEHUSMU cepbl (KUCIOMHblE 00HCOU,
3aepsazHeHue 8030YXa U 6000EMOB), CHOCOObI €20 NPedOmMEPauyeHUs.

OO0m1ast XxapakTepucTUKa 31eMeHTOB VA-Tpynibl. OCOOEHHOCTH CTPOEHHs aTOMOBa30Ta U
dbocdopa, xapakTepHBIE CTENIEHN OKHCICHUSI.

A30T, pacmpocTpaHeHHEe B Tpupoae, (uU3MYeCKHMe M = XUMHUYECKHE CBOWCTBA
(B3aMMOEHCTBUE C METAIUIAMU M HEMETAIJIAMH - KUCIIOPOJIOM M BOIopoioM). KpyroBopoT azora
B npupoje. AMMHaK: (U3NYECKHEe U XUMHUYECKHE CBOWCTBA (OKHCJIEHHE, OCHOBHBIE CBOWCTBA
BOJIHOTO pacTBOpa), noayyeHue W upuMeHeHne. ColM aMMOHHSA: COCTaB, (HU3MUECKHE U
XMMHUYECKHE CBOHCTBa  (pa3lio)KeHHE, B3aUMOJEWCTBHME CO LIEJI0YaMM), MpPHUMEHEHHE.
KadecTBeHHast peakiusi Ha MOHBI aMMOHHS. A30THas KHCJIOTa, €€ (U3NYECKHe M XUMHYECKHE
cBoiicTBa (oOue u cneuuduueckue), noryuenue. Hurparel (pasnosxkeHue). A30TUCTas KHCIOTA.
Hcnons3oBaHre HUTPATOB MW COJIGW aMMOHHUS B KayeCTBE MHUHEPAIBHBIX yTOOpEHUIA.
Xumuueckoe 3azpsasHeHue OKpyicaroujeni cpeobl COeOUHEHUAMU a30ma (KUCIOmHble 00HCOU,
3aepsa3HeHue 8030YXa,NOYBbL U B000EMOB).



®dochop, arromponnvie mooupuxayuu ¢gocghopa, GuzndecKkrue U XUMHUIESCKUE CBOWCTBA
(B3auMonielicTBUE C METaUIaMH, HEMETaJUIaMH, KOHUEHMPUPOBAHHbIMU A30MHOU U CEepPHOU
kuciomamu). Oxcun docdopa (V), oprodochopHas kucimora: (GuU3MUECKHE U XUMHUYECKHE
CBOWCTBA, noayuenue. Ilonamue 0 MuHepanbHulX yY0oopenusax: numpamsl u gocpamoi. Ilonamue
0 KomniekcHvlx yoobpenusx. OOmas xapakTepuctuka 31eMeHToB [VA-rpynmbel. OcobeHHOCTH
CTPOCHHSI aTOMOB yIJIEpOJia M KpEeMHHUs. BaJleHTHOCTh M XapakTEpHBIC CTENCHW OKUCIICHHS
aTOMOB yriepojaa W KpeMHHs. PacmpocTpaHenue yriepoia B HpUPOAE, XapaKTepHBbIE CTETIEHU
OKUCJICHUS.

VYraepon, amnorpornHsie Moaudukanuu (rpadut, anMmaz), (GU3NYECKHEe M XHUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (B3aUMO/ICHCTBHE C METAIIIAMU, HEMETAIIAMH,KOHYEHMPUPOBAHHBIMU
azomuoi u ceprou xuciromamu). Ancopoums. KpyroBopor yriepoma B mpupoae. Oxcuibl
yriaeponaa, ux (u3nYecKue U XUMHYECKHE CBOWCTBA, IMOJIyYCHHWE U NMPUMEHEHHE, NEHCTBUE Ha
OpraHHu3M 4YeJIOBeKa. JKoocuieckue npoouemsl, cesizanuvle ¢ oxcudom yeaepooa(lV),; eunomesa
27100a1bHO20 NOMeNnienus KIuMama, NapHukoeuvlil 3¢hghexm. YTOJbHAS KUCIOTa U €€ CONU, HX
¢busnveckne M XUMHUYECKHE CBOKCTBA, nonyuenue u npumerenue. KadecTBeHHas peakuus Ha
kapOoHaT-noHbl. Mcnonp3oBanne KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIICHHOCTH U CETbCKOM
XO35UCTBE.

OO61ue npeacTaBieHus 00 0COOEHHOCTAX COCTaBa U CTPOEHHUS OPraHUYECKUX COEIMHEHUN
yriepona (Ha mpuMepe MeTaHa, 3TWIEHA, 9TaHOJA, YKCYCHOW KUCIOTHL. HMx cocmas u xumuueckoe
cmpoenue. Knaccuguxayus opeanuueckux eewjecms. IloHATHE O OHOJOTMYECKH BayKHBIX
BEIECTBAX: JKUpaX, OeJKax, YIriaeBoJaXx — M MX pPOJIM B JKU3HU 4YeJoBeKa. MamepuanvHoe
eoOuUHCmeo OpcaAHUYECKUX U HeOpcaHU4YeCKux coeOuHeHUll.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA (Ha NpUMEpe B3aUMOJCHCTBHS C
MeTaJUIaMH ¥ HEMETAJUIaMH ), notyyeHue u npumenenue. Coedunenusikpemuus 6 npupoode. Obuue
npeocmasenenusi 006 okcude xkpemuusA(lV) u xkpemnueeoii kucnome. Cunukamvl, Qusuueckue u
Xumuueckue ceolcmed, NoiyyeHue u npumeHenue 6 Obimy, NpoOMblULIEHHOCMU (8 MEOUYUHCKOU,
INEKMPOHHOU, CMPOUmMenbHou u 0p.). Badcneliwiue cmpoumenvuvie mamepuanvl. Kepamuxd,
cmekno,  yemenm, 0OemoH,  oicenezobemon. Ilpobremwvr  6e30nACHO20  UCNONL30BAHUSL

CmMpoumeilbHblXx mMmamepuanlos 6 NOBCEOHEBHOU HCUSHU. 10

XVUMUYECKUN HKCIIEPUMEHT: H3ydyeHHe OoOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTBI; TPOBEACHHE KAUYEeCTBEHHBIX pEaKUUi Ha XJIOPUA-UOHBI U HaOII0/IEeHHEe
MPU3HAKOB MX IMPOTEKAHUS; OMbBITHI, OTpa)karoniue (U3NYEeCKHe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M UX COEAUHEHMH (BO3MOXKHO MCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB); O3HAKOMIIEHHUE C
oOpasmamMu XJIOpUI0B (TaJOTEHUIOB); O3HAKOMJIEHHE C OOpa3liaMu cephl U €€ COCTUHECHUSIMHU
(BO3MOXXHO HCIIOJIb30BaHUEBUICOMATEPHAIIOB); Ha0IOICHHE Mpoliecca 00YTIIMBaHUS caxapa Moj
JNEUCTBHEM  KOHIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI; M3Y4EHHME XHMHMYECKHUX CBOWCTB
pa30aBIeHHON CEepHON KHCIOTHI, NPOBEICHHE KAayeCTBEHHOW peakuuu Ha cyibdaT-uoH u
HaOo/leHne Tpu3HaKa €€ MPOTeKaHWs; O3HAKOMJIEHHE C (U3WYECKUMHU CBOWCTBaMHU a30Ta,
docdopa u ux coeauHeHu (BO3MOXKHO UCIOIB30BaHUE BUAEOMATEPUATIOB), 00pa3llaMu a30THBIX
n QochopHbIX YIOOpEeHMIt; TOJydyeHHE amMMHaKka M HM3y4YeHUE €ro CBOWCTB; IMpPOBEACHUE
KayeCTBEHHBIX peaklUil Ha HOH aMMOHUS U (ocdaT-uOH U U3yUYeHUE MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ M0 (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHAJIOB); M3Y4YCHHE MOJETeH KPUCTALIMYECKUX peIméTok anMasa, rpadura;
O3HAKOMJIEHHE C IPOLECCOM aACcOpOLMU PAcTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOra3a; MOJydEHUE YIVIEKHCIOro ra3a U M3y4eHHUE €ro CBOMCTB; IPOBEACHUE
KayeCTBEHHBIX PEAKIMHA Ha KapOOHAT- M CUJIMKAT-HOHBI U U3Y4YE€HUE NPU3HAKOB UX MPOTEKAHHUS;



O3HAKOMJICHUE C HpOI[yKI.[PIGﬁ CHJIMKaTHOM MPOMBIINIJICHHOCTH; PCHICHUC SKCICPUMCHTAJIIBHBIX
3aaa4 110 TEME «Baxaelne HeMeTallIbl i UX COCAVHCHUA.

MeTaiibl M HX COCANMHCHUSHA

O6H_[aﬂ XAapPaKTCPUCTHKA XHUMHUUYCCKUX JSJICMCHTOB — MCTAJUIOB Ha OCHOBAaHUU HX

nonoxxenus B Ilepuonnueckoi cucreme xumuyeckux 3yemMeHToB . 1. Menaeneesa u cTpoeHus
atomoB. CTpoeHHE METaUIOB. MeTalIiuecKasi CBA3b M METaUTMYecKas KpUCTAJUIMYecKas
pemérka. DJIEKTPOXUMHUYECKUNH psii HanmpsbkeHud wmetauioB. dusnueckne M XUMUYECKUE
CBOMCTBA METAJUIOB (B3aUMOJICHCTBUE C KHCIOPOAOM, BOAOH, Kuciotamu). Obwue cnocobwvl
noayuenus memainnos. Ilonamue o Kopposuu Memasnios, OCHOGHble CHOCOObL 3aujUmbl UX OM
kopposzuu. Cniasel (cmanv, wyeyH, OWPATIOMUHUL, OpOH3A) U UX NpUMEHeHUue 8 Ovlmy u
NPOMBILULEHHOCTU.

[Ilenounbie MeTauIbl: MoJokeHUe B [leproanueckoil CuCTeMe XUMHYECKUX JIEMEHTOB /1.
N. MenpeneeBa; ctpoenre aroMoB. HaxoxaeHnue B npupoje. Pu3ndeckuern XuMHUYECKUe CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATPUSHU Kanus. [[pumMeHnenre menouHbx
METAJJIOB U UX COCJIMHECHUH.

[IlenoyHO3eMeENbHBIE METAIUTBI MArHUM U KaJbLWi: MoJIoxkeHue B [leproanueckoiicucreme
xumuueckux snaeMeHToB JI. M. MenpeneeBa; CTpOCHHME WX aTOMOB; HaxO0XJACHUE B IMPUPOJIE.
du3nyecKkue U XMMHYECKHUE CBOMCTBA MarHusl U Kajblius. BakHeilne COeNMHEHHUS KalbIus
(okcun, TUAPOKCU, Con). Kécmrocmb 600bl U CNOCOOLL e€yCmpaneHUs.

AmoMuHuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux asnementos JI. WM.
MenjeneeBa; CTpOEHHE aTOMa; HaXOXJeHHUE B npupoje. Ouzndeckue U XMMUYECKHUE CBOMCTBA
amroMUHUsI. AMGOTEpPHBIE CBOMCTBA OKCH/IA U TUIPOKCH]IA ATFOMUHMSL.

Kenezo: mnonoxkenne B Ilepuogmueckoil cucreme XuMuueckux asnemeHToB /. M.
MenzeneeBa; CTpOEHUE aTOMa; HaXOXKJIECHHE B mpupoje. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
xKenesza (B3aMMOJACHCTBHE C METaUIaMH, KUCIOTaMU M COJsiMH). OKCHIIbI, TUIPOKCHJIBI U COIU
xene3a(Il) u sxeneza(Ill): cocras, cBolicTBa U noryuenue.

XUMUYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE ¢ o0pas3laMH MeTalIOB M CIUIaBOB, HX
(U3UYECKMMHU  CBOMCTBaMM; H3yY€HHWE PE3YJbTaTOB KOPPO3UH  METAIOB  (BO3MOKHO
HCIOJIb30BaHNE BUAEOMATEPUAIOB), 0OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHUA KANbIIHUS WHATPHS C
BOJIOM (BO3MOXHO HMCIOJIb30BAaHUE BHUICOMATEPUAIIOB); MCCIIEIOBAHUE CBOMCTB XKECTKON BOJBI;
mpolecca TOPEHHUs JKejlne3a B KHUCIOpoJe (BO3MOXKHO HCIIOJNIb30BAaHHUE BHJIEOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKIIUi HAa MOHBI (MArHUsl, KaJIbIMs, aFOMUHUS, ITUHKA,
xeneza(ll) wu xemesa(Ill), menu(Il)); HabOmrogeHWE U OMHUCAaHWE TPOIECCOB OKPAIIMBAHHS
IUIAMEHH MOHAMH HaTpUs, Kajdus W Kalblus (BO3MOXHO HCIOJb30Bafiie BHIcOMaTEpHAIIOB);
uccienoBanre aMm(GOTEPHBIX CBOWCTB THUAPOKCHUIA ATIOMUHUS U TUAPOKCUIA IMHKA; PELICHHE
AKCIEPUMEHTAIBHBIX 33714 M0 TeMe «BaxkHeNme MEeTaJJTIbl M UX COEAUHEHHS».

Xumusn u okpyscarouan cpeoa
Hoevle mamepuanvt u mexuonocuu. Bewecmea u mamepuanvl 6 no8ceOHe8HOU HCUSHU

uenosexa. Xumus u 30oposve. bezonacnoe ucnonvsosanue ewjecmes u XumMuieckux peakyuil 8
OvImy. Ilepsas noMOWb npu XUMUYECKUX ooicocax u ompasnenusix. OcHogbl
9KONI02UUECKOU 2paMOmHOCmuU. Xumudeckoe 3acpsA3HeHue OKpyxcarowel cpeovl (npeoeibHas
oonycmumas konyenmpayus eewecms — IJ[K). Porvxumuu 6 pewienuu 5K0102u4ecKux npooiem.

Ilpupoonvie ucmoynuxku y2ne6000po0os (y2oib, NpupooHbvlil 2as, Heghmv), NPOOYKMbl UX
nepepabomxu, ux poib 8 Oblmy u NPOMbIUIEHHOCIU.

Xumuueckuil SKCnepumeHm: usyyeHue oopazyoe Mamepuaios (Cmekio, Cniagbl Memaios,
noauMepHvle Mamepuanbl).

MexnpeameTrHblie CBA3U
Peanuszanus MeXNpeaAMETHBIX CBS3€H IPU M3YYEHMHM XMMHUH B 9 Kilacce OCYIECTBISETCS



4Cpe3 HUCIOJIL30BAHUC KAK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKHu HOHﬁTHﬁ, ABJIAOIIUXCA
CHCTEMHBIMH ISl OTJCIBHBIX MIPEJMETOB €CTECTBEHHO- HAYYHOTO IHKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIE TIOHSTHS: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TCOPHSI, aHAITH3,
CHHTE3, KJacCHU(UKAIMs, MEPHOJUYHOCTh, HAONIOACHHE, HKCIICPUMEHT, MOJCIHPOBAHUE,
U3MEpEeHue, MOJIeb, SIBJICHNE, ITAPHUKOBLIN 3()(heKT, TEXHOIOTHsI, MaTepPHUaIbI.

dusuka: MaTepus, aroM, OJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHI, H30TOIIbL,
pPaaMOaKTHBHOCTb, MOJICKYJa, OJICKTPUYECKUI  3apsii, [POBOJHHUKU, IOJYIPOBOTHHUKH,
JAMAIICKTPUKU, (DOTOINIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEILECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAJUIMYECKAsI PEHIETKA, CIUIaBhl, (PU3NUECKIE BETUIHHBI, SIMHUIIBI
U3MEpeHHsl, KOCMUYECKOe IPOCTPAHCTBO, TIAHEThI, 3BE3/1b1, ColHIIe.

Buonorus: ¢otocunres, neixanue, Omocdepa, IKOCUCTEMA, MUHEpPAIbHbIE YI0O0peHUs,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BECIICCTBA.

['eorpadus: armocdepa, rtumpochepa, MUHEpaIbl, TOPHBIE TOPOJBI, MOJIE3HBIE
HCKOIIaeMble, TOIUIUBO, BOJHBIC PECYPCHI.

IIpumepHBIe TeMBbI NPAKTHYECKHX PadoOT:

1. JlaGoparopnoe o0opyoBaHue U TIpueMbl  OoOpalleHuss € HHUM.
[TpaBunabe3omnacHON pabOTHl B XUMHUECKOW J1a00paTopuu.

2. O4ucTKa 3arpsa3HEHHON TOBAPEHHOM COJIH.

3. Ilpu3HaKK IPOTEKAHMS XUMUYECKUX PEAKIIUM.

4. Tony4enue KACIOPOaA U H3yIEHHE ETO CBONCTB.

5. TlonyueHue BOIOPOA M H3YYEHHE €TI0 CBOMCTB.

6. IIpuroToBiEHHE PACTBOPOB C ONPENEIEHHON MacCOBOW JIOJIEH PaCTBOPEHHOTO

BEILIECTBA.

7. Peuenne AKCIIEPUMEHTAIIbHBIX 3ajau = no TemMe  «OCHOBHBIE
KJIACCBIHEOPTaHUUYECKUX COEAVNHEHUID.

8. Peakuuu HOHHOTO OOMEHA.

9. KavecTBeHHbIE peaKIUy HA HOHBI B PACTBOPE.

10. TTony4yenne amMuaka U M3y4eHHE €TO CBOWCTB.

11. Tlonyuenue yriekuenoro ra3a v M3y4eHHe ero CBOMCTB.

12. Pemenue sxcriepuMeHTanbHBIX 3a1a4 110 Teme «Hemeramnst IV — VII rpynn u ux
COCIIMHEHUS.

13. Pemrenue sKciepUMEHTABHBIX 3214 M0 TeME «MeTaIbl U MX COEMHEHMS.

[Tpu npoBeneHNN MPAaKTUUECKON pabOoThl KaXK/Iblil €e ATal BBINOJHAETCS 00y4YaroUMMUCs

c 3IIP BmecTe ¢ yuuTeneM M MOJ ero pykoBOJACTBOM. Ha pocke 00s3aTenbHO BBIBELIMBAIOTCS
MpaBWIa TEXHUKN 0€30IIaCHOCTH, COOTBETCTBYIOIINE TaHHOMY BUAY pabOThl, 1aeTcs paBUIIbHAS
3amuch (GOpMyNl M YKas3blBaeTcs ILelib NpoBeaeHus padoTsl. [Ipym HeoOXoauMocTH aaeTcs
BU3YyaJbHBIA QJTOPUTM BBINOJHEHUS 33JaHUs. JTO CHOCOOCTBYET OCO3HAHHIO O0YyYarolIMMHUCA
BBIIIOJIHSIEMBIX JEHCTBUN U MTOJIYYEHHOI'O PE3yJIbTara.
IIpuMepHBIE KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIBI 10 XMMHUH

Jlns opraHu3anuy MPOBEPKH, ydeTa W KOHTPOJS 3HAHMH OOYYAroOIIMXCS MO TPEIMETY
MPEAYCMOTPEHBI KOHTPOJIBHBIE PAaOOTHI, CaMOCTOSITEIbHBIC PAOOTHI, 3a4eThl, MPAKTHYCCKUE
paboTsl, TecTpoBaHue. OJTHUM U3 METOJIOB KOHTPOJS PE3yIbTaTOB O0y4YEeHUS] 00yYaIOUIMXCS C
3IIP sdABnsieTcss METOA MOJIMBAPUATUBHOIO JKCIPECC- TECTUPOBAHUS C KOHCTPYHPYEMBIMHU
orBeTaMu. Ero OTIMYMTENBHBIMH YepTaMH SBISIOTCS OIEPAaTHBHOCTh, BBICOKAs CTENEHb
VHJMBHUIYyAIN3allMA 3HAHWM, CPABHUTEIBHO Mallble 3aTpaTbl BPEMEHHM W TPyJa Ha INPOBEPKY
OTBETOB O0YYAIOIINUXCS.

Jns oOywatomuxcs ¢ 3[IP  Bo3MokHO u3MeHeHHE (OPMYIMPOBKH 3aJaHUN  Ha
«TIOIIArOBYIOY, a/lalTalus IpeIaraeMoro 00y4aroneMycsi TECTOBOTO (KOHTPOJILHO- OLIEHOYHOI0)
MaTepuasa: UCHOJIb30BaHNE YCTHBIX M MUCbMEHHBIX UHCTPYKIMH, YIPOIICHHUE TMHHBIX CIIOKHBIX
(GOpMyIHMPOBOK HMHCTPYKIUH, pEIIEHWE C ONOpPOd Ha aliroput™, oOpasel, HCIOJIb30BaHUE



CIpaBOYHON MH(POPMAITUH.

KoHTpoJibHbIE padoThI 0 TEMaM
B paboueii mporpaMmme mpeaycMOTPEeHO 8 KOHTPOJIBHBIX padoT:
Konmponvnas paboma  Ne  [. IlepBoHavaibHBIC XUMUYECKHE
MOHATHS. XUMUYECKUE dTIEMEHTHI. XUMHUYECKHE (DOPMYIIBI U
ypaBHEHHUS.

Koumponvnas paboma Ne 2. Tlepuonndeckas cucreMa XUMHUYECKUX 3nemMeHTOB J[. 1.
MenneneeBa. CTpoeHue aroma.

Koumponvnas paboma Ne 3. Xumuueckasi CBs3b.

Koumponvnas paboma Ne 4. Kucnopon. Okcunsl. 'openue. Bogopon. Kucnotst. Conu.

Koumponvnas paboma Ne 5. O600111eHNEe CBEACHUA O BOKHEHIIIMX KJIAacCaX HEOPTraHUYCCKUX
COCTUHEHUM.

Konmponvnas paboma Ne 6. DneKTpoMTHYECKAs TUCCOIIUALIHSL.
Koumponvnas paboma Ne 7. Hemerasuibl.

Koumponvnas paboma Ne 8. Meransl.

IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOTI'O ITIPEJIMETA
«XUMUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
B nenom pesynbratel ocBoeHus obOydaromumucsa ¢ 3[IP ydeOHoro mpemmera «XuMus»
JTOJKHBI COBMAAAaTh C pe3yabTaTaMH MPUMEpPHOW pabouelt MporpaMMbl OCHOBHOTO OOIIEro

obpazoBanusi. Hanbomnee 3HaUMMBIMU SIBIISTFOTCSI:
JIMYHOCTHBIE PE3YJIBTATDI:

° MOTHBaAUA K O6y‘I€HI/IIO )51 HeHeHaHpaBHGHHOﬁ IO3HaBaTEILHOU ACATCIIBHOCTHU, YCTaHOBKA
HA OCMBICIICHHE JTUYHOTO OTbITa, HAOMIOACHHN 332 XUMUUYECKUMHU IKCIIEPUMEHTAMU;

° Opuc€HTalMA Ha paBujia MTHAUBUAYAJIbHOI'O U KOJUICKTHUBHOT'O 0€e30I1acCHOr0 IMMOBCACHUS ITPU
B3aMMOJICHCTBUH ¢ XUMHUECKUMHU BEUIECTBAMH U COCTUHEHUSIMU;

* MpaKTHYECKOe M3ydeHHe Npodeccuii W TpyAa pazIudHOro poja, B3TOM Ymcie Ha OCHOBE
MPUMEHEHUS H3y4aeMoro TMPEeIMETHOrO 3HaHHUS (Hampumep, IJabopaHT XHMHUYECKOTO
aHajam3a);

*  YBaXKEHME K TPYHy U pe3yJIbTaTaM TPYI0BOM NEATEIbHOCTH;

* TOTOBHOCTb K OCO3HAaHHOMY IIOCTPOEHHIO JalbHEHIIEW HWHAMBUIYAIBHON TpPAaeKTOPHUH
o0pa3oBaHMsl Ha OCHOBE OpPHUEHTUPOBKM B Mupe mpodeccuil u mnpodeccunoHaTbHbIX
NPENOYTEHUH, YBAKUTEILHOTO OTHOLICHUS K TPYAY;

* OCO3HaHHME CBOETO MOBEAEHUS C TOYKHU 3PEHUS ONACHOCTH MM O€30IaCHOCTH Ul ce0s Win
JUISL OKPY>KAIOIINX;

* OCHOBBI JKOJIOTMYECKON  KYyJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY  YPOBHIO
HKOJIOTHYECKOTO MBIIIJICHUs, NpUOOpETeHHE OMNbITa 3KOJOIMYECKH OPHUEHTHPOBAHHOM
MPAKTUYECKOHN JESITEIbHOCTU B )KM3HEHHBIX CUTYAIIMSIX;

* OCO3HaHHE MOCJIEICTBHA M HENpPUATHE BPEIHBIX IMPHUBBIYEK (YHMOTpeOJEeHUs alKoroJs,
HapKOTHKOB, KYpPEeHHUs) U UHBIX GOpM Bpeaa A GU3MYECKOT0 U MCUXUUYECKOTO 3/I0POBBS;

* [PUHATHE PELICHUM B XU3HEHHOM CHUTyallUM HAa OCHOBE IEPEHOCA MOJIYYEHHBIX B XOJE
00y4yeHHsI 3HaHUH B aKTyaJbHYIO CUTYallHIO, BOCIIOIHATH Ae(PUINT UH(OpMAIINH;

* TOTOBHOCTb OTOMpaTh M MHCIONB30BaTh HYXKHYIO HWH(POpPMAIMI0O B COOTBETCTBUU C
KOHTEKCTOM YKU3HEHHOM CUTYaI1H.



METAINIPEIMETHBIE PE3YJIbTATbBI

® OMaOeHueyHusepcaﬂbnbmu yll€5HblMll RO3HABAMEIbHBIMU OCUCIGUAMU:

¢  BBIABJIATH HPUYXHBI U CIICACTBUSA IIPOCTBIX XUMHUYCCKUX HBHGHI/Iﬁ;
® OCYHECCTBIIATH CpaBHCHUC, KJIaCCI/I(bI/IKaL[I/IIO XHMHUYCCKUX BCHICCTB 110 3aJaHHBIM
OCHOBAHMAM U KPpUTCPUAM IJI1 YKa3aHHBIX JIOTHYECKUX onepaunﬁ;
® CTPOUTH JIOTHYCCKOC CYXKACHUC TIOCJIIC MNPCABAPUTCIBHOIO aHajin3d, BKIIKOYAIOMICC
YCTAHOBJICHUEC IPUYHNHHO-CICACTBCHHBIX CBHSCﬁ;
¢* BbIIBJIATH I[e(bI/IL[I/ITBI I/IH(l)OpMaLII/II/I, JaHHBIX, HGO6XOHI/IMBIX JJIs
pemeHHﬂHOCTaBHeHHOﬁ 3aJa4u,

* mpeoOpa3oBhIBaTh MH(POPMAIIMIO U3 OJHOTO BHJA B APYroi (TabIHIly B TEKCT U Ip.);
* CO37aBaTh, NPUMEHATh M MPEOOpPa30BBIBATH 3HAKM M CHMBOJIBI, MOJEIH U CXEMBI JUIS

pelieHus y4eOHBIX M TO3HABATENIbHBIX 3a/1a4 C TIOMOIIIBIO [1e/[arora;

* C IOMOIIBI TeIarora MPOBOJUTh XUMHYECKHH OIBIT, HECIOXKHBIH 3KCIIEPUMEHT, IS
YCTAaHOBJIEHHUSI OCOOEHHOCTEW OOBEKTa W3Y4YEHMs, NMPUUMHHO-CIIEICTBEHHBIX CBS3€H U
3aBUCUMOCTEH 00BEKTOB MEXY COOOH;

* C TIOMOIIBIO MEAarora Wil CaMOCTOSTEIbHO (HOpMYIHpPOBATh OOOOUICHHUS U BBIBOJBI IO
pe3ysbTaTaM MPOBEACHHOTO HAOIOICHHUS, OIIbITA;

° IMPOrHO3UPOBATH BO3ZMOKHOC Pa3BUTUC XUMHUYCCKUX ITPOLUECCOB U UX IMOCICACTBUA,

*  HCKaTh WIM OTOMpaTh MH()OPMAIUIO WK JAHHBIC U3 KCTOYHUKOB C YYETOM IMPEIII0KCHHOM
y4eOHOM 3a/1ayu ¥ 33JJaHHBIX KPUTEPHUEB.

Ognaodenue ynueepcanvHoimu yueOHbIMU KOMMYHUKAMUGHBIMU OCTCHGUAMU:

* OpraHu30BBIBaTH y4yeOHOE B3aMMOJEHCTBHE B rpymne (ompenesars oO0Imue ey,
pacnpenensaTb pojiu, JOroBapuBaThCs APYT € APYrOM U T. 1.).

* C IOMOIIBIO NEAArora WIM CaMOCTOSATEIbHO COCTABIIATH YCTHBIE U NMHUCBMEHHBIE TEKCTHI C
WCITOJIb30BAaHNEM HIUTHOCTPATUBHBIX MATEPUAJIOB JJI BBICTYIUICHUS NIEPENAyAUTOPUEH;

*  OpraHU30BBIBATH Y4EOHOE COTPYJHHUYECTBO M COBMECTHYIO JESATEIbHOCTb C YUHUTENIEM U
CBEpPCTHHKaMH; paboTaTh WMHIMBUIYaJbHO W B TpYIIE: HaXOAUTh OOIIee peleHHe U
paspemiatb KOH(DJIUKTHI HAa OCHOBE COIJIAaCOBAaHMUS TMO3UIMH U ydeTa HMHTEPECOB;
(dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

* OIIGHUWBaTh KayecTBO CBOEr0 BKJIaJa B OOLIMM NPOAYKT, NPUHUMATh U pa3AeisaTh
OTBETCTBEHHOCTB U IPOSBIIATh TOTOBHOCTH K IPEJOCTABICHUIO OTYETA Iepe]] TPYIIION.

Osnadenue yHugepcaIbHbIMU yUeOHBIMU PECYSIAMUGHBIMU OCCIEUAMU:
* oOHapyxuBaTh M (HOpMyIUpPOBaTh YyueOHYH NpoOieMy, ONpQACIATh LeNb Y4eOHOH
NeSITeTbHOCTH;
* BJAJeTh OCHOBAMU CAMOKOHTPOJIS, CaMOOLIEHKH, HMPUHATHS PELICHUH U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOW M MTO3HABATEIIBHON JEATETHHOCTH,
* COOTHOCHTHb CBOM JEHCTBUS C IJIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJb
CBOCH NESITETHLHOCTH B MPOIlecce AOCTIKEHHSI Pe3ylIbTaTa, OMPEAeIsTh CIIOCOOBI AeHCTBUI
B paMKax MpeaJOXKEeHHbIX YCIOBHH M TpeOOBaHMM, KOPPEKTUPOBATh CBOM JEHCTBHS B
COOTBETCTBUU C U3MEHSIIOLIECHUCS CUTYallUEH;
* JaBaTh aJICKBAaTHYIO OIIEHKY CHUTYyalldd W IpeJylaraTh IUJIaH €€ M3MEHEHUs; MpPEeABHIETH
TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPH PEIICHUN YIEOHOM
*  3aj1auy;
* OHMMATh MPUYUHBI, 10 KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMblil pe3ynbTar JesiTeIbHOCTH,
OTIpeNeNATh O3UTUBHBIC U3MEHEHHS 1 HAIPaBIICHUS, TPEOYIONIHe qaTbHeHIeil padboThl;
OCO3HAaHHO OTHOCHUTHCA K APYTrOMY YeJIOBEKY, €r0 MHEHHUIO.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pE3yNbTAaTOB IO OCBOCHUIO 00S3aTENLHOTO COACPKAHWS,



YCTQHOBJICHHOTO JAaHHOW TNpUMEpHONH paboueil MHporpaMMoii, BBIIEISIOT: HAaydHbIe 3HAHUS,
YMEHUS U CIOCOOBI eHCTBHM, crenuduueckue sl y9eOHOTo mpeaMera

«XHUMHA», BUABI ACATEIBHOCTH IO IOJIYYEHHMIO HOBOIO 3HAHHSA, €r0 HHTEPIPETALNU,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsAX:

® [pe/CTaBlIEHHE O 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SBIICHUN NPUPOAbI, MOHUMaHHE
OOBEKTUBHON 3HAYUMOCTH OCHOB XHUMHYECKOW HAyKH Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTA OOIIEH KyIbTYphl U MPAKTUYECKOMN NESTEIbHOCTH YeJI0oBeKa
B YCIOBHMSIX COBPEMEHHOIO OOIlEeCTBAa; IMOHUMAHHME MECTa XHMHHU Cpeau APYrux
€CTECTBEHHbIX HayK;

® BIAJCHHE OCHOBAMH IOHSATHUHHOrO ammapata ¥ CHUMBOJMYECKOTO S3bIKa XUMHUU IS
cocTaBlieHUs] (POpMYyJT HEOPTaHWYECKUX BEIIECTB, YPABHEHUH XHUMHUYECKHUX peakuuid (c
OMOpOl Ha alropuT™M Y4eOHBIX JCWCTBWIA); BIIAJICHUE OCHOBAMH XHMHYECKOMN
HomeHkaTypbl (IUPAC u TpuBHaIbHO) M yMEHHE UCTIOIB30BaTh €€/ PEIICHUs Y4eOHO-
MO3HABATENIbHBIX 3aJlad C TOMOIIBI YYMTENsA;, yYMEHHE UCIOJIb30BAaTh MOJCITH IS
00BSICHEHUS CTPOCHHSI ATOMOB U MOJIEKYI [10 aJIFOPUTMY C OMOPOIl Ha OMpeeNIeHUS;

® [pE/CTABJICHUE O CUCTEME XMMMUYECKHX 3HAHUH U YMEHHE C IIOMOILBIO YUYUTENs

IPUMEHSATh CUCTEMY XUMHUYECKMX 3HAHUU JUIsl YCTAHOBJIEHHWS B3aMMOCBS3EM Mexay

WU3YYECHHBIM MaTEepHalOM U IPU IOJYyYECHUM HOBBIX 3HAHWI, a TaKkKe B IIPOLEcCce

BBITTOJIHEHUS YI€OHBIX 331aHUH U TIpU paboTe ¢ UCTOYHUKAMU XUMUYECKOH MH(POpMALUH,

KOTOpasi BKJIOYAET:

BaXHEHIINE XUMHUYECKHE MOHATHA: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
IIPOCTOE U CJIOKHOE BEUIECTBO, OAHOPOIHAS U HEOJHOPOJIHAs CMECh, OTHOCUTEIbHbBIE aTOMHAsl U
MOJIEKYJISIpHAsl MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsl Macca, MOJISIpPHBI 00bEM, OKCUJI,
KHUCJIOTa, OCHOBaHME, COJNb (CPeAHsss), XUMHUUYECKas peakUus, peaklUu COCIUHEHHUs, PEeaKLuu
pa3oKeHUs, peaKy 3aMEUICHUs, pPeakuy OoOMEeHa, TeIUIOBOW J(PQEKT peakIuu, dK30- U
SHAOTEPMHUUYECKUE PEaKLIUH, PacTBOP, MAccoBasl JOJS XMMHUYECKOTO DJIEMEHTa B COCIUHEHHH,
MaccoBast J0JIsl U MPOLIEHTHAsl KOHLIEHTPAlMs BEIIECTBA B PACTBOPE, SIIPO aToMa, JIEKTPUUECKHM
CJIOM aToma, aTOMHasi OopOMTaNb, pajuyc aTOMa, BaJI€HTHOCTh, CTENEHb OKHUCICHUS, XUMUYEeCKast
CBSI3b, DJIEKTPOOTPULIATENILHOCTD, MOJISIPHAs U HEMOJIIpHAs KOBAJEHTHAas CBS3b, HOHHAs CBS3b,
METaJUINYecKas CBs3b, KPUCTAJUIMYECKas pelieTka (aToMHas, HMOHHas, MeTalsInuyecKas,
MOJIEKYJISIpHasi), MOH, KAaTHOH, AQHWOH, DJEKTPOJIUT M HE D3JIEKTPOJIMT, 3JIEKTPOJIUTHYECKas
JIUCCOLMalUs, peakU HMOHHOrO OOMEHa, OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE —PEaKIIUU,
OKHCIIUTEIb U BOCCTAHOBHUTENb, OKUCIEHHE U BOCCTAaHOBJIECHUE, OJIIEKTPOJIH3, XUMHUYECKOE
paBHOBecHe, oOpaTHMble M HeoOpaTHMble pEaKLUH, CKOPOCTh XHMHMYECKOW peakiuH,
KaTajm3aTop, npeesbHo nonycrumast Konuentpanus (IT1K), kopposust Mgraiios, CIUIaBl;

OCHOBOIIOJIATal0IME 3aKOHBI XUMHUM: 3aKOH COXpaHeHus Maccel, [lepuoanuecknii 3akoH /1.
N. MeneneeBa, 3aK0OH IIOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOpPUU  XUMHUHU:  aTOMHO-MOJIEKYJISIpHAs  TEOpHs, TEOpUs  DIIEKTPOJIUTHYECKOMN
JUCCOLMAIMU, a TakKe TMpEeACTaBIeHUS O HAay4YHbIX METOJax I[I03HAaHUS, B TOM YHCIE
OKCIIEPUMEHTAIBHBIX M TEOPETMYECKMX METOJaX MCCIEAOBAaHUSA BEIIECTB W U3Y4YECHHUS
XUMHUYECKUX PEAKIUH;

® [Ipe/ICTaBJIEHHE O MEePHOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUECKUX JIEMEHTOB (Pajyc
aToMa, DJJIEKTPOOTPUIATEIBHOCTh), MPOCTBIX MW CIOKHBIX BEIIECTB OT TIOJOKEHHUS
snemMeHToB B Ilepuonndeckoil cucteme (B MajibIX MEpPUOJAAX W TIABHBIX MOJATPYINax) H
DIIEKTPOHHOTO CTPOEHHsI aTOMa; YMEHHE OOBSCHATH CBS3b TIOJOXKCHHUS DJEMEHTa B
[lepuonuueckoil cucremMe ¢ YHCIOBBIMH  XapaKTEPHUCTUKaMU CTPOEHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB MW 3apsAn  sAnupa, OOIIee YHCIO JJIEKTPOHOB),
pacripesielieHHeM DJJIEKTPOHOB IO JHEPreTMYECKMM YPOBHSAM aTOMOB IEPBBIX Tpex
NEePHOIOB, KU U KaJIbIHA; KIACCH(PHUIUPOBATH XUMHUYECKHE DJIEMEHTHI C OIOpPOH Ha
orpeneneHus: GU3NIECKOro cMbIcia HU(POBBIX TaHHBIX TEPUOTUIECKON TaOIHUIIBI;

® YMCHUC KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKUE OJIEMCHTHI, HCOPTraHUYCCKHUC BCIICCTBA U
XUMHUYCCKUC PpCAKIUH C OHOpOfI Ha CXCMbI; OIPCACIIATL BAJICHTHOCTL U CTCIICHB



OKHCIICHUS XUMHUYECKHUX DJIEMEHTOB, BHUJ XMMHUYECKOM CBSA3M U THUIl KPUCTAJUIMYECKOU
CTPYKTYpBI B COCIMHEHUSX, 3apsii MOHA, XapaKTep Cpelbl B BOAHBIX PACTBOPAX BEILECTB
(KHCTIOT, OCHOBAHUH ), OKUCIIUTEINb U BOCCTAHOBUTEIIBIIO ITOPUTMY YU€OHBIX JeHCTBUI;

® yMCHHE XapaKTEepPU30BaTh C ONOPOW Ha cxeMy (HU3WYECKHEe UM XUMHUYECKHE CBONCTBA
MPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOAOPOA, rpadut, anmMas, KpeMHUH, a3oT, ocdop,
cepa, XJIOp, HaTpUi, KaJlui, MarHUi, KaJIbIIMKA, aTFOMUHHM, )KEJI€30)U CI0KHBIX BEIIECTB, B
TOM YHCJI€ UX BOJHBIX PAaCTBOPOB (BOAA, aMMHAK, XJIOPOBOIOPO/I, CEPOBOJIOPOI, OKCHUJIBI 1
ruapokcuabpl MetaioB I - IIA rpynn, amomunus, meau (1), nmaka, xenesa (I u IID),
okcunel yriepona (II u IV), kpemuus (IV), azora u ¢gocdopa (Il u V), cepst (IV u VI),
CEpHHCTAs, CepHas, a30TUCTas, a30THas, GochopHasi, yrojabHas, KpeMHHEBasK KHCIIOTa U X
COJIM); OMHCHIBATH C OMOPOHM Ha IUIAaH M KIIIOUEBBIC CIIOBA; YMEHHME IPOTHO3UMPOBATh U
XapaKTepU30BaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS IOCTIE
MpEABApUTEIILHOIO aHaliM3a 0]l PYKOBOJICTBOM II€/larora, IMPUMEHEHHUE BEIIECTB B
3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXKHOCTh MPOTEKAHHS XUMHUYECKHX IPEBPAIICHUA B
Pa3JIMYHBIX YCJIOBHSX, BIUSHUE BEIIECTB U XUMHUYECKUXITPOIIECCOB HA OPTaHU3M YeJIOBEeKa
Y OKPY’KaIOIIYIO PUPOTHYIO CPENY;

® yMEHHE COCTaBISTh IO 00pa3Ily, CXeMe, AITOPUTMY YUEOHBIX JEHCTBUI MOJEKYIISIPHBIC U
MOHHbBIEC ypaBHEHUS peakuuil (B TOM YHCIE PeaKkii HOHHOTO OOMEHa M OKUCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKINM), WUIIOCTPUPYIOIIMX XUMHUYECKUE CBOWCTBA H3Y4YEHHBIX
KJIACCOB / TPYNI HEOPTraHMYECKHX BEIIECTB, a TaKXKE MOATBEPHKAAIOIIUX T€HETHYECKYIO
B3aMMOCBSI3b MKy HUMU;

® yMEHHE BBIYUCIATH OTHOCHTENBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa B COCIMHEHUH, MacCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, KOJMYECTBO BEIIECTBA M €ro Maccy, o0ObEM Ta30B C OHOpoil Ha oOmue
dbopMysIbl; yMEHHE MPOBOJUTH pPACUEThl IO YPABHEHHSIM XHMHYECKUX pEaKIHi u
HaXOJIUTh KOJIMYECTBO BEIECTBA, OObEM U MAacCy peareHTOB WM MPOIYKTOB PEAKIMHU C
oropoii Ha 00pasell, aropuT™M y4eOHbIX JEeHCTBUM;

® OBJIAJCHME OCHOBHBIMM METOJaMM HAy4YHOTO TIO3HaHUS (HaOdrofeHue, H3MepeHue,
HKCIEPUMEHT, MOJAEIUPOBAHME) MpPH H3YUYEHUM BEUIECTB M XUMHUYECKUX SIBJICHUH C
OMOpol Ha aIroOpuT™M Yy4eOHBIX MAEHCTBMI; yMeHHE CQOpMyJIUpOBaThH MpoldiIeMy H
NPEJIOKUTh IIYTH €€ PELICHHUs C TOMOIIBIO TIeJlarora; 3HaHue OCHOB 0€30MacHOi paboThI ¢
XUMHYECKMMHU BEILIECTBAMH, XUMHUYECKON NOCY/10H U JJaOOpaTOPHBIM 000PYAOBAHUEM;

® HaJIu4yue HpaKTI/ILICCKI/IX HAaBBIKOB HJ'IaHI/IpOBaHI/If{ H OCYHIGCTBJ'IGHI/IFI CHGI{YIOHII/IX
XUMUYECKHUX 3KCIEPUMEHTOB IO PYKOBOJICTBOM YUYUTENS C 06cy>11<éJeHHeM 1aHa paboThI
WA COCTABJIEHMEM TAOJINIIBI;

HN3YUCHHUC U OIIMCAHUC (1)I/I3I/I‘IGCKI/IX CBOICTB BCHICCTB,

O3HaKOMJICHHE C (PU3NYECKUMHU ¥ XUMUYECKUMU SIBIICHUSIMH;
OTIBITHI, WTIOCTPUPYIOIIKE PU3HAKU MPOTEKAHUS XUMHUECKUX PEaKIIHA;
U3ydeHHe Croco0OB pa3IelieHus CMeCei;
MOJIy4EeHHE KUCIIOPOJIa U U3YUYEHHUE €r0 CBONCTB;
MOJTy9YeHHE BOJIOPOIa U H3yYSHHE €T0 CBOWCTB;
MOJTy9YEeHHE YTIIEKUCIIOTO ra3a U U3y4eHHUE €ro CBONCTB;
MOJIyYeHHEe aMMHUaKa ¥ U3y4E€HHUE €r0 CBOWCTB;
MPUTOTOBIICHHE PACTBOPOB C OIIPEIEIIEHHOW MAaCCOBOM JI0JIei pacTBOPEHHOTOBEIIECTBA;
UCCIICIOBAaHME W ONHCAHUWE  CBOMCTB  HEOPraHMYECKHX BEIIIECTB
Pa3IMYHBIXKIIACCOB;
NpUMEHEHHE MHAMKATOPOB (JTaKMyca, METHIIOpaHXa U (eHoadTanenHa) ais
OTIpeJIeIICHUS XapaKTepa CPpebl B pACTBOPAX KUCIIOT U IIEIOYCH;
U3ydyeHHe  B3aUMOJCHCTBUSA KHCIOT € MeTaulaMy, OKCHJaMH
METaJIJIOB,pPaCTBOPUMBIMH ¥ HEPACTBOPUMBIMH OCHOBAHHUSMH, COJISIMU;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMIA;



BBITECHEHUE OJIHOTO METajlla IPYruM U3 pacTBOpa COJIM;
uccienoBanne aM(pOTEPHBIX CBOMCTB THMIPOKCHU/IA ITUHKA;

pemiCHUC OKCIICPUMCHTAJIbHBIX 3aaad oo TEMEC «OcHOBHBIC
KJIIaCCBIHCOPIraHUYCCKUX COCﬂHHCHHﬁ));
pemiCHucC OKCIICPUMCHTAJIbHBIX 3aaad IO TEMC

«QNEKTPOTUTUYECKASAUCCOLIUALIISY;

pelIeHUE SKCIEPUMEHTABHBIX 3a7ad Mo Teme «BakHeilline HeMeTaibl U UX
COCTUHEHUSY;

pelIeHUE PKCIIEPUMEHTAIBHBIX 3a/1au 1o TeMe «BakHeline MeTamibl U UXCOSTUHEHUS;

XUMHUYECKHE SKCIEPUMEHTHI, MIUTFOCTPUPYIOLINE TPU3HAKU MTPOTEKAHUS PEaKIUHUOHHOTO
oOMeHa;

KAueCTBCHHbIC PEAKIMM Ha MPUCYTCTBYIOUIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPHU/I-,
Oopomun-, uoaua-, cynbdar-, pocdar-, kapOoHAT-, CUTUKAT-AHUOHBI, THIPOKCH]I-UOHBI, KATHOHBI
aMMOHUSI, MarHus, KaJblLKs, aTFOMUHUS, Kele3a (2+) u xenesa (3+), meau (2+), nuHKa;

YMEHHE MPEACTABIATh PE3YNbTaThl dKCHEPUMEHTa B (OpME BBIBOJOB, J0KA3aTEIbCTB,
rpadUKOB U TaOJIUI] U BBISBIISITH SMITUPHUECKHAE 3aKOHOMEPHOCTH;

® RBIaJeHUEC IMpaBWIaMHU O€30MacHOr0 OOpalleHus] ¢ BeIIeCTBaAMM, HCIOIb3YEMbIMU B
MOBCETHEBHOM KU3HU, & TAK)KE MPaBUJIAMHU MTOBEJEHUS B LIENAX COCPEKEHUS 3/I0POBbS U
OKpYKarollel MPUPOTHON cpe/ibl; MOHMMaHKe Bpeaa (OMacHOCTH) BO3/ICHUCTBUS HA KUBbBIE
OpTaHU3MBbI OINPEICIICHHBIX BEIECTB, a TAKKE CIIOCOOOB YMEHBIIICHHS U MPEJOTBPALICHUS
UX BpPEIHOTO BO3ACWUCTBUSA;, MOHUMAHUE 3HAYEHUS >KUPOB, OCJIKOB, YTJIEBOJOB IS
OpraHu3Ma 4YeJoBeKa;

® BJIAJICHUE OCHOBAMH XUMHUYECKOU T'paMOTHOCTH, BKJ'IIO‘-IaIOHIeﬁ YMCHHUE IIPaBHJIBHO
HCIIOJIB30BaTh M3YUCHHBIC BCIICCTBA W MATCPHUAJIBI (B TOM 4YHCJIC, MHUHCPAJbHBIC
yIOOpEeHHUsl, METaUIbl M CIUIaBbl, MPOJIYKTHI TEPEpaOdOTKU MPUPOJHBIX HCTOYHHKOB
YIII€BOIOPOAOB (YIJisl, MPUPOJHOTO Ta3za, HePTH) B OBITY, CEILCKOM XO3SMCTBE, Ha
MIPOU3BOJICTBE; YMEHUE MPUBOAMUTH IMPHUMEPHI MPABUIHHOTO HUCHOIB30BAHUS H3YyYEHHBIX
BEIIICCTB U MaTEPUAJIOB;

® yMEHHE yCTaHABJIMBATh CBSI3U MEXKIY PEalbHO HAOII0IaeMbIMH XUMUYECKUMHU SIBJICHUSIMHU
U IpolleccaMH, NPOUCXOISAIIMMU B MaKpo- M MHUKPOMHpE, OOBSACHATH TNPUUYUHBI
MHOTrooOpa3usi BEIECTB; yYMEHHE HMHTEIpUpOBaTh XMUMHMYECKHE 3HAHUSA CO 3HAHUAMH
JPYTUX y4eOHBIX NMPEAMETOB C IIOMOIIBIO MIEAArora;

® mpejcTaBieHne o chepax mpodeccHuoHaANbHON NeATENbHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAaHHBIMHA Ha JOCTH)KEHUSAX XUMHYECKONW HAYKH;
HAJIMYUE OMbITa pabOThl ¢ Pa3TUYHBIMU UCTOYHHKAMHU I/IH(l)OpMaL]l'IZI/I M0 XUMUU (HAy4IHO-
MoNyJisipHasl JIUTEpaTypa, CIOBApH, CIPABOYHHUKH, WHTEPHET-PECYpChl) C OMOpOM Ha
QITOPUTM: yMEHHE OOBEKTUBHO OIIEHWBAaTh WH(POPMAIMIO O BEIIECTBaX, UX
MPEBPAIICHUSAX U TPAKTUIECKOM MPUMEHECHHH.

TpeOoBaHus K NpeIMETHBIM Ppe3y/JbTaTaM OCBOCHHSI Y4eOHOro mpeaMera
«Xumus», pacnpenejaeHHble 0 rogam o0y4eHust

P C3YyJIbTATHI 110 IoJlaM (bOpMyJ'II/Ip}IIOTCSI IO MPpUHIUITY )106aBJ'IeHI/IH HOBBIX PE3YyJIbTATOB OT
roga K roay, y>X€ Ha3BaHHBIC B NPCABIAYHIUX roaax IMO3WIHUHU, HO YYHUTBIBAIOTCA (pe?;y.]'H)TaTBI
04YCpPCAHOro rojia mo YMOJI4YaHUIO BKIIHOYAKOT PC3YJIbTAThI MPCABIAYIIHUX .IIGT).

8 KJIACC

PaCKpBIBaTB CMBICJI OCHOBHBIX XHMHWYCCKUX HOHﬂTHﬁ: aToM, MOHeK}U’Ia, XI/IMI/I‘-IGCKI/Iﬁ
3JIEMEHT, MPOCTOE BEIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpPOJHAS W HEOTHOPOJHAsA),
BaJICHTHOCTb, OTHOCHUTCJIbHAsA aTOMHas H MOJICKy.HSIpHaH Macca, KOIUn4eCTBO BCIICCTBA, MOIJIb,
MOJIIpHAsi Macca, MaccoBas JOJII XMMHYECKOTO 3JIEMEHTa B COCAMHCHHH, MOJIAPHBIA OOBEM,
OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb, 3ﬂekmp00mpuuameﬂbnocmb2, CTENEHb OKMCIICHUS,



XUMHUYECKas peaKklus, KIacCU(PUKALUS PEaKlUi: Peakuu COCTUHEHUS, PEaKIUU Pa3IoKeHUs,
peaxkuuu 3aMelIieHns], peakiui 00MeHa, 3K30- U DHJIOTEPMUYECKHE PEaKLUuu; meniosot s¢hgdexm
peakyuu; PO aToMa, JIEKTPOHHBIA CI0H aToMa, aTOMHasi OpOUTalIb, panyc aToMa, XUMUYECKast
CBA3b, NOJIIPHAs W HEMOJSIPHAs KOBAJEHTHAasl CBsA3b, MOHHAs CBS3b, HMOH, KaTHOH, AHHOH,
pacTBoOp, MaccoBasi A0 BellecTBa (IPOLEHTHAsI KOHLIEHTpalMsl) BpaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATUH (CM. M. 1) MIPUMEHSTH
ST TOHSTHS TIPU ONMMCAHUU BEIIECTB U UX MPEBPALLCHU;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISl  COCTaBiieHUS (OpMysd  BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUYECKUX pEaKLUi, 3JIEKTPOHHOTO OajaHca;

ONpeAeNiATh BAJICHTHOCTb AaTOMOB JJIEMEHTOB B OHHApHBIX COEIUHEHMSIX; CTEIEHb
OKHUCJIEHUS DJIEMEHTOB B OMHApPHBIX COECJUHEHUSX C OMNOpPOW Ha OINpeAeieHHUs, B TOM YHUCIIE
CTPYKTYPUPOBaHHbIC;, MPUHAJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEAMHEHUH IO
(dhopMynaM; BUJ XUMHUYECKOU CBSI3U (KOBAJICHTHASI U MIOHHASI) B HECOPTAHUYCCKUX COCTUHCHUSX;

MMETh IPEJICTABICHUE O CUCTEME XMMHYECKUX 3HAHUH, YMEThb C IOMOILBIO YUHUTEIS
MPUMEHATh CUCTEMY XMMUYECKUX 3HAHWM, JJISl YCTAHOBJIEHUS B3aUMOCBSI3U MEXAY M3YyYECHHBIM
MaTepUajIoM M MpU MOJYyYSCHUH HOBBIX 3HAHUH, a TakKe MpU paboTeCc UCTOUHUKAMHU XHMHUYECKOMI
nHpopmanuu. OpPUCHTHPOBATHCS B TOHATHUAX W ONEPHPOBATH WMHU Ha 0a30BOM YpOBHE,
MPUMEHSTHh MPHU BBHINOJIHEHUU Y4YeOHBIX 3a/laHui U PEIIEHUU PACUYETHBIX 3a/lad C OMOpOod Ha
QITOPUTM y4eOHBIX JCUCTBUM HM3Y4YEHHBIC 3aKOHBI W TEOPUHU: 3aKOH COXPAaHEHHS MAacChl,
[Tepuonuueckuii 3axkon JI.M. MeHnneneeBa, 3akoH nocmosHcmea cocmaesd, 3aKOH ABOraapo;
aTOMHO-MOJIEKyJIsipHast Teopusi. COOTHOCUTh O00O3HAYEHHs, KOTOpbIE HMMEIOTCS B TaliMlle
«Ilepuoguyeckas cucreMa xumudeckux »sieMeHToB JI. M. MenzaeneeBay ¢ UHCIOBBIMHU
XapaKTepUCTHUKAaMU CTPOEHHS aTOMOB XHMHYECKUX 3JEMEHTOB (COCTaB M 3apsl sjapa, oOliee
YHCIIO 3JIEKTPOHOB U paclpeieNieHUe UX M0 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XMUMHUYECKHE JJIEMEHTHI; HEOPTaHWYECKHE BEIIECTBA; XHMHUYECKHE
peakiuu (10 YUCIy M COCTaBY y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3D dexTy, mo
M3MEHEHHUIO CTENIEHU OKHUCIICHUS! XUMUYECKUX JIEMEHTOB) C OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PAa3TMUHBIX
KJIACCOB, IOATBEPKIas OMHMCAaHUE INPUMEpPaMU MOJEKYJSIPHBIX YPAaBHEHUMH COOTBETCTBYIOIUX
XUMHUYECKUX PEAKLUU C OTIOPOM Ha CXEMBI;

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHS;
BO3MOKHOCTM TPOTEKaHUs XHUMHYECKHMX TPEBPAIIECHUA B Pa3IMYHBIX YCIOBHUSX MOCIE
MIPEIBAPUTENILHOTO OOCYXACHHUS C TIE1aroroM;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJSIPHYIO MacChl BEIIECTB; MAacCCOBYIO
JIOJII0 XUMUYECKOTO0 3JIeMEHTa 1o (opMyJie COeAMHEHUSI; MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
IIPOBOJUTH PACYETHI II0 YPAaBHEHUIO XMMUYECKOM peaKIuu ¢ Onopoi Ha aiBopurm;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIbHOCTH — aHajlu3 U CHHTE3,
cpaBHEHHE,0000111eHHe,  CHUCTEeMaTH3aIMs, KIaccu(UKaIus, BBISIBJICHUE NPUYUHHO-
CIEACTBEHHBIX CBS3EH — JJII W3YUYECHHUSI CBOICTB BEHIECTB M XUMHUUYECKUXPEAKIIUN;
€CTECTBEHHO-HAayUHbIE METO/IbI IO3HAHUS — HAOJII0JICHHE, U3MEpPEHUE, MOJEIUPOBaHUE,
SKCIIEPUMEHT (peanbhblli U MbICIeHHbIl) TIO PYKOBOJCTBOM IIearora, cjeloBaTh MpaBUiaM
MOJIb30BAaHUS XMMHUYECKON MOCyI0i M J1abopaTOpHBIM O0OpYAOBaHHWEM, a TaKkKe IMpaBUIIaM
oOpallleHusi ¢ BeUIeCTBAMH B COOTBETCTBUM C MHCTPYKLHSMHU IO BBIMOJHEHHUIO JJAOOPATOPHBIX
XMMHUYECKHX ONBITOB MO TMOJYYEHUIO M COOMpaHMIO Ta3000pa3HBIX BEHIECTB (BOAOpOAa U
KHCJIOPOJIa), TPUTOTOBJICHUIO PACTBOPOB C OMPEACTEHHON MacCOBOW J0JiIel pacTBOPEHHOTO
BEILIECTBA; TUIAHUPOBATH UITPOBOJIUTh XUMUUYECKHE IKCIIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB
MIEIOYEH U KUCIOT C MOMOIINBI0 MHAUKATOPOB (JIakMmyc, (peHomdTanenH, METHIOpaHX U Jp.),
MOATBEPKJIAIOIINX KAaueCTBEHHBIM COCTaB HEOPTraHMYECKUX BELIECTB (KaU€CTBEHHBIC PEAKI[UU Ha
MOHBI) MO PyKOBOJICTBOM I1€J]arora.




2 3meck U 1ajee KypCHBOM 0003HAYAIOTCS TUIAHUPYEMBIC MTPEIMETHBIC PE3yJIbTAThI, KOTOPBIC
MOTYT OBITh MOTCHIIMAIBLHO JOCTUTHYTHI oOy4aromumMces ¢ 3[1P, Ho He sBIsIOTCS
00s13aTeIbHBIMU.

9 KJIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TMOHSTHI: XMMHUYECKUH 53JIEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHMOH, IPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BaJIEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaklus, XUMUYECKas CBS3b,
menioeou  ghgpexm  peakyuu,Monb, MOJAPHBIA O00BEM, PpacTBOpP; AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  AIIEKTPOJUTHYECKAss TUCCOLMAIUs, peaklUMh HOHHOTO oOMeHa,
KaTalu3arop, XuMmuueckoe pasHosecue, obpamumvie U HeoOpamumvlie peaxyuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKI[UU, OKUCIUTEh, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, AJTIOTPOIHS, aM(POTEPHOCTh, XUMHUYECKasl CBS3b (KOBAJICHTHAsS, NOHHAS,
MeTaJlJTN4ecKasi), KpUCTAIIIMYECKasi PEIIETKA, KOppo3usi Memaiios, CHiagbl, CKOPOCMb
Xumuueckou peaxyuu, peneabno nonycrumas konuenrpanus (I1/1K) Bemectsa;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN (CM. 1. 1) UNPUMEHSTH
9TH MOHATHS MPY ONMKUCAHUU BEIIECTB U UX MPEBPALCHUI;

MCIOJIb30BaTh 3HAKKU W CUMBOJIBI JUIsl (PUKCALUK PE3YJIbTATOB HAOIIOICHUI,COCTAaBICHUS
(dbopMyInl BEIIeCTB M YpaBHEHUH XMMHUYECKUX PEaKIIMil, 3allMCU JaHHBIXYCIOBUH 3ajad.
Hcnons3oBate o0003HaueHUsi, umeronuecss B [lepwogudeckold cucrtemMe W TabiwIe
PacTBOPUMOCTHU KUCIOT, OCHOBAHUM U COJIeH B BOJIE JJIs BHIMIOJTHEHUS 3a/JaHUI,0NpeIeTATh
BAJIGHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DJEMEHTOB B COCIUHEHUSX;
MPUHAIICKHOCTh BEIIECTB K ONpPENeIEHHOMY KIAacCy COEAMHEHUH C OIopoil Ha
OTpe/IeJICHUs, B TOM YHCII€ CTPYKTYPUPOBAHHBIEC; BUIBI XUMUYECKON CBSI3U (KOBaJICHTHAS,
WOHHAsI, METAJUTMUECKasi) B HEOPTaHUYECKUX COEIMHEHUSX; 3apsA] MOHA MO XUMHUYECKOM
dhopmyre; xapakTep cpeibl B BOJHBIX pacTBOpaxX KUCIIOT U MIEIOYEH,

packpbiBaTh cMbica [lepuoanueckoro 3akona /[.1. MenaeneeBa u 1eMOHCTPUPOBAThH €TO
MOHUMAaHUE: Onucvleamsv U xapakmepuszoéams TabmuuHyto ¢opmy Ileprmoaudeckoit
CUCTEMbI XUMHYECKHX 3JIEMEHTOB: pa3IuyaTh MOHSATHUS «TJaBHas nmoArpynmna (A-rpymmna)»
n «mnobouynas noxarpynna (b-rpynma)», Manble U OOJbIIME MEPUONBI; COOMHOCUMD
0003HaYeHHsI, KOTOpPbIE HMEIOTCA B MEPUOJUYECKONW Talnuie, ¢ YHCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsi siapa,
o0Iiee YMCiIo SJEKTPOHOB U paclpeiiefieHue WX MO DIEKTPOHHBIM CIOSIM); 0OBACHAMb
001111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX DJIEMEHTOB U UX COCTMHEHUI
B IIpEJeNIax MajbIX NEPUOI0B U TJIABHBIX MOJATPYIII C YYETOM CTPOEHHUAMX aTOMOB;

KJIaccuuuupoBaTh ~ XUMHUYECKHE JJIEMEHTHI; HEOpPraHUYECKHE BELIECTBA;
XUMHUYECKHE pPeaklUuu (M0 YHUCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEIECTB, IO
TerioBoMy 3(G(}eKTy, M0 M3MEHEHHIO CTENeHEeW OKHUCICHHS XMMHUYECKHX JJIEMEHTOB) C

OTIOPOM HA CXEMBI;

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CIIEM(PUISCKHE XUMHUYECKUE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, TMOATBEPXKAas OMUCAHUE NPUMEPAMH MOJIEKYJISPHBIX U HMOHHBIX
YpPaBHEHU COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUN C OMOPON HA CXEMBI;

COCTaBJISITh YPAaBHEHUS SJEKTPOJIMTHUECKOW TUCCOLMAIMU KUCIOT, LIEIOYEH U COJIeH;
MOJTHBIE W COKpAIIEHHBIE ypaBHEHHS PEaKIMi HMOHHOTO OOMEHa; YpaBHEHHUS PEaKIni,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKOM CBSI3M MEXKY BELIECTBAMH PAa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN;

MMPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS; BO3MOXXHOCTH
MPOTEKAHUS XUMHYECKHX TNPEBPAIICHUN IIOCIe TPEIBAPUTEIBLHOTO OOCYXIACHHS C
[1E€Jarorom;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILIECTB; MAacCOBYIO
JIOJII0 XMMHYECKOT0 3JIeMEHTa Mo (QopMysie COEIUHEHMs; MacCOBYIO JOJIO BEIEeCTBa B



pacTBope; MPOBOAUTH PACUETHl MO YPABHEHHID XHMHUYECKOW pPEaKLUU C ONOpPOHW Ha
AJITOPUTM;

ClIeOBaTh  MpaBWaM  TOJb30BAaHUS XHUMHYECKOW TOCYyIOH ©  J1abopaTOpHBIM
o0opynoBaHueM, a TakKe IMpaBWiIaM OOpalleHHs C BeUIeCTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU TIO BBIOJIHEHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB IO MOJYYCHUIO U
coOMpaHuIO ra3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKHCIIOTO rasa);

MPOBOANTh PEAKIMH, TOATBEPKIAIONINEe KAaYeCTBEHHBIA COCTaB Pa3IMYHBIX BEIICCTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHUA- OpOMUA-, MOAUN-, KapOoHaT-, hocdat-, CUIMKAT-
, cynb(dar-, TUAPOKCUA-WUOHBI, KATUOHBI AMMOHHUS W HMOHBI HW3YYCHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

MPUMEHSITh OCHOBHBIC ONEpPAllMH MBICIUTEIBHON JCSITENLHOCTH — aHAJIW3 W CHHTE3,
cpaBHeHHe, 0000IIeHe, CUCTEMAaTU3allMI0, BbISIBIIEHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH —
JUIS. M3y4CHUS CBOWCTB BEIIECTB M XMMHUYECKUX PEAKINI; €CTECTBEHHO-HAYUYHBIC METO/IbI
MO3HaHUA — HaOMIOIeHUue, H3MEpEeHUe, MOJEIUPOBAaHUE, SKCIIEPUMEHT (pealbHbIi U
MBICJICHHBIN).

TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
KoanyecTBO 4acoB DIeKTPOHHbIE
Ipakr  (uugpossie)
Ne HaumenoBaHue pa3ieioB U Konrpo HYECKU
n/n TeM IPOrpaMMbl Bce e Oo6pasoBaTesbHbI
JbHbIE
ro e
padoThI paGor
BI pecypchl
Paszgea 1. [lepBoHayaibHbIe XMMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1aCcTh bu6nunorexa [IOK
1.1 €CTECTBO3HAHMS U IPAKTUYECKOU 5 2 https://m.edsoo.ru/7
JIEATEILHOCTH YEJIOBEKa f41837c¢
20
BemectBa 1 xumMudeckue Bubnmorexa [IOK
1.2 e;j . 15 1 https://m.edsoo.ru/7
Pedkt £41837¢
Hroro no paszneny 20
Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHUYeCKUX BelleCTB
bubnunorexa LIOK
B .K Nl 0
2.1 OI?;I:Y:X HEHOPOX. LIOHATHE O 6 1 https://m.edsoo.ru/7
A £41837¢
Bopopon. Ilorstue o kucioTax bubnworexa LHOK
2.2 Cf) PO 8 I https://m.edsoo.ru/7
U COJISIX
f41837¢




Bona. PactBopsr. [Tonsitue 06

bubnunoreka LIOK

2.3 5 1 1 https://m.edsoo.ru/7
OCHOBaHHUIX 41837c
OCHOBHBIE KJIaCChI bubmorexa HOK
2.4 . . . erii 11 1 1 https://m.edsoo.ru/7
HEOPraHWYECKUX COCAMHCHUI 41837
Hroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa XuMHYECKHX 3j1eMeHTOB /1.

N. MenneneeBa. CTpoeHne aToMoB. XuMH4ecKas CBsi3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

[Tepunonnueckuii 3aKoH 1

[lepuoaunueckas cuctema Bubmiorexa LIOK
3.1 prod 7 https://m.edsoo.ru/7f
XUMHUYECKHX 351eMeHTOB J[. 1.
41837c
Mennene-eBa. CTpoeHue atoma
Xumuueckas CBS3b. bu6mmoreka [IOK
3.2 OKHCIUTENBHO- 8 1 https://m.edsoo.ru/7f
BOCCTAHOBUTEJIbHBIE PEAKIIUU 41837c
bu6mmoreka [JOK
Wroro no pazaeny 15 https://m.edsoo.ru/7f
41837¢
bu6mmoreka [IOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f
41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOTPAMME 21
9 KJIACC
KounyecTBO 4yacoB
J1eKTPOHHBI
IIpak
Ne HaumenoBaHue pa3ieioB U
Kontpo THYeC (undpoBbie)
m/m - TeM mporpaMmbl Bcero  JbHBIC KHe
padoThI paGor  OOpasoBaTeJbHbI
bl
pecypcsl)
Pa3nen 1. BemecTBO 1 XMMU4YecKHe peaKIuu
11 [ToBTO 0 5 1
peHue U yriayOsieHne bubnmoreka [JOK




3HaHUU OCHOBHBIX Pa3/ciIOB
Kypca 8 kiacca

OcCHOBHBIE 3aKOHOMECPHOCTH

https://m.edsoo.ru/7f
41a636

bubmuoreka [JOK

1.2 UMIHECKIX DeAKI 4 https://m.edsoo.ru/7f
peart 412636
DIIEKTPOIUTHYECKAS bubmuorexa [JOK
1.3 JuccoLuanua. XuMHUYECKHE 8 https://m.edsoo.ru/7f
peakiu B pacTBOpax 41a636
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJILI M BX CO€IHHEHUSA
OO61mas xapakTepucTHKa bubnnoreka [JOK
2.1 XUMHAYECKUX d1eMeHTOB VIIA- 4 https://m.edsoo.ru/7f
rpynnsl. ['anorenst 412636
OO0m1as xapakTepucTuKa
XAMHUYECKHUX dJIeMeHTOB VIA bubmorexa [JOK
2.2 nres. Cena i o8 6 https://m.edsoo.ru/7f
TPYTIRL 6P 412636
COEIMHEHUSI
OO01mmas xapakTepuCTHKa
bu6mmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB VA-
2.3 Asor, hoctho 7 https://m.edsoo.ru/7f
IIBI. T U UX
oy ’ P 412636
COEIMHEHUSI
OO61mas xapakTepucTHKa
XAMHUYECKHUX diieMeHTOB [VA bubmorexa [TOK
2.4 . 8 https://m.edsoo.ru/7f
rpymmsl. YTIepoa U KpeEMHUN U
.. 41a636
UX COCITUHEHUSI 22—
Hroro no pazneny 25
Pa3zgen 3. MeTaJsIbl M UX COETUHEHUS
bu6mmorexa [IOK
3.1 OO01re CBONCTBA METAJLIOB 4 https://m.edsoo.ru/7f
41a636
Baxneiinme MeTamuibl U UX bubmorexa [IOK
32 - 16 https://m.edsoo.ru/7f
s 412636
Uroro no pazgeny 20

Pa3znea 4. Xumus 1 oOKpyskamomas cpeaa




BellecTsa i MATEDHAT bubnmoreka [JOK
TBa U MaTepPUAIIHI B
4.1 >1<1/1L3HH1/1 qelOBeKA P 3 https://m.edsoo.ru/7f
41a636
Uroro no pazgeny 3
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 7
1O [TPOT'PAMME
MNOYPOUYHOE IINTAHUPOBAHUE
8 KUIACC
KoanuectBo yacos
IIpa DJIeKTPOHHbIE
Ne Tema ypoka KouTpo KTH  Jlata uudposeie
n/n Bcee YeCK  u3yyeHUs o0pa3oBaTe/bHbIE
ro JbHBIE e o
padoThI pecype
pado
ThI
IT .P
xpﬁiﬁfiﬁiﬁf oI bubmuorexa [JOK
1 yernopexa. Tena i 1 01.09.2025 https://m.edsoo.ru/ff
i 0d210c
BEIIECTBA
Metonbl MO3HAHUS B Bubnmorexa LIOK
2 XHMHE CBOfCTEA BOlICCTE 1 03.09.2025 https://m.edsoo.ru/ff
‘ HEETE 23 0d227e
[IpakTuueckas pabora Ne
1 «IT
L
3 . ap . > ) P 1 I 08.09.2025 https:/m.edsoo.ru/ff
par 0d23dc
71a00paTOPHBIM
000pyI0BaHUEM)
Yucrtele BeliecTBa 1 bubnmoreka [JOK
4 cmecu. CiocoObl 1 10.09.2025 https://m.edsoo.ru/ff
paszeieHus cMecen 0d26ca
I[pakTuyeckas pa6ora Ne Bubmiorexa HOK
5 2 «Paszenenne cMeceit 1 1 15.09.2025 https://m.edsoo.ru/ff
(Ha mpUMepe OYUCTKHU 0d28c8




MOBAapPEHHOM COJIN )»

bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIBI 17.09.2025 https://m.edsoo.ru/ff
0d2ab6¢
XUMHUYECKHE DJIEMEHTBHI. bu6mmoreka [IOK
7 3HaKu (CHMBOJIbI) 22.09.2025 https://m.edsoo.ru/ff
XUMHUYECKHUX DIIEMEHTOB 0d2be8
IIpocThie U CIIOKHBIE brbmiorexa OK
8 Bep cctBa . 24.09.2025 https://m.edsoo.ru/ff
t 0d2a6c
ATOMHO-MOJIEKYJISIPHOE bubmorexa [IOK
9 YIIP 29.09.2025  https:/m.edsoo.ru/ff
yaerue 0d2d50
3aKOH OCTOSHCTBA
COCTaBa BEIIECTB. bubnuorexa [JOK
10 Xumuaeckast popmyia. 01.10.2025 https://m.edsoo.ru/ff
BanentHocTs aTOMOB 0d2eae
XUMHUUYECKHUX DIIEMEHTOB
OTHOcUTENbHAS aTOMHAs bubmuorexa [JOK
11 Macca. OTHOcHUTEeILHAS 06.10.2025 https://m.edsoo.ru/ff
MOJIEKYJISIpHasi Macca 0d323c
Maccosas goas bu6mmoreka [IOK
12 XUMHYECKOT'0 DJIEMEHTA B 08.10.2025 https://m.edsoo.ru/ff
COEIMHEHUHN 0d350c¢
KomiecTEo B Ba 24 bubmuorexa [JOK
13 M‘;HL El:\jlon(; :al;e;acéa 13.10.2025  https://m.edsoo.ru/ff
' P 0d5230
duznueckue u bu6mmorexa [IOK
14 XUMHUUYECKHE SIBIICHUS. 15.10.2025 https://m.edsoo.ru/ff
XuMuyeckasi peakius 0d37fa
[Ipu3Haku u ycnoBus bubmuoreka [JOK
15 MPOTEKAHUS XUMUYECKHUX 20.10.2025 https://m.edsoo.ru/ff
peaxuuii 0d3al6
3aK0H COXpaHEHHUs MaCChl bubnuotexa [JOK
16 BEILIECTB. XUMUYECKUE 22.10.2025 https://m.edsoo.ru/ff

ypaBHEHUS

0d3b88




Bruucinenns macchbl

bubmuoreka [JOK

17 BELIECTBA [10 YPaBHEHUSIM 05.11.2025 https://m.edsoo.ru/ff
XUMHUYECKHUX PEAKIIUMA 0d5708
Knaccudukanmst
XUMHYECKUX peaKIui bu6mmoreka [IOK

18 (coenuHeHwsl, 10.11.2025 https://m.edsoo.ru/ff
Pa3JIOKEHHUS, 3aMEIICHUS, 0d3f34
obmeHa)

M',,B' J}OMOHOCOB B Bubanorexa [IOK

19 YACHBI-OHIHICIONCAHCT. 12.11.2025  https:/m.edsoo.ru/ff
O06o0061IEHNE U ) 0d40c4
CUCTEeMaTH3alHsl 3HAaHHHA -
KonTponbnas pabota Nel bubnnoreka [JOK

20 o teme «BeilecTBa u 17.11.2025 https://m.edsoo.ru/ff
XUMUYECKHUE PEAKIIHI 0d4290
Bo3ayx — cMmech razos. bubnuorexa [JOK

21 Cocras Bo3ayxa. 19.11.2025 https://m.edsoo.ru/ff
Kucnopoa. O30H. 0d448e
dusnueckue u
XMMHYECKHE CBOMCTBA bu6mmoreka [JOK

22 KHCTIopo/ia (peakuuu 24.11.2025 https://m.edsoo.ru/ff
OKHUCTICHUSI, TOPEHUE). 0d4614
ITousTiE 00 OKCHITAX
CrniocoOsl nonydeHus
KHCIIOpPOJia B bubnuoreka [IOK

23 nabopaTopuu U 26.1 1225025 https://m.edsoo.ru/ff
IIPOMBILIUIEHHOCTH. 0d497a
[IpumeHenue kucnopoa
TenoBoit a3 dpext
XUMHYECKON PEaKIuu,

TTOHSTHE O bu6mmorexa [IOK

24 TEPMOXUMHUYECKOM 01.12.2025 https://m.edsoo.ru/ff
YPaBHEHHUH, IK30- U 0d4790
SHAOTEPMUYECKUX
peaKIusIx
Tonnuso (HedTh, yroiab U BuGmorexa LIOK

25 MCTaH). 3arpssHeHHe 03.122025  https:/m.edsoo.ru/ff

BO3]1yXa, CITIOCOOBI €r0
MPEIOTBPAIICHHS

0d4c4a




[IpakTuueckas padora Ne
3 o teme «llonydyenue u

bubmuoreka [JOK

26 COBHDANIE KHCTODONA 08.12.2025 https://m.edsoo.ru/ff
P 7opoAd, 0d4ae2
W3Y4YEHUE €r0 CBOHCTBY.
B .
QZIZZI?IZSKZ:ZHPOHC bu6mmoreka [IOK
27 CUMIECKIe CBONCTEA 10.12.2025 https://m.edsoo.ru/ff
0d4ddo
BOJIOpO/IA.
[Ipumenenue Boopoa. bubmumorexa [IOK
28 ITonsarue o xkuciaorax u 15.12.2025 https://m.edsoo.ru/ff
COJISIX. 0d4ddo
C 5 bu6mmoreka [IOK
29 11OCODbI HO“’?CH“’I 17.122025  https://m.edsoo.ru/ff
BOJIOpO/Ia B JIAOOpaTOPHH 0d50d2
KonTtponpsHast padora No2 bubnnorexa [JOK
30 no teme "Kucnopon. 22.12.2025 https://m.edsoo.ru/ff
Bomopon" 0d4ddo
fiaK;H;ei:{Haﬂfa(SO;; NI/QI bu6mmoreka [IOK
31 6(1’4 ZH; OIYHeHHe 24.12.2025  https:/m.edsoo.ru/tf
cobupaHue Bozlop(v)z[a, 0d4f42
U3YYEHUE €r0 CBOMCTBY. E—
MounsipHblii 00BEM Ta30B.
3akoH ABOTajIpoO.
Brrancnenus o0néma, bu6mmoreka [IOK
32 KOJINYEeCTBa BEIISCTBA 12.01.2026 https://m.edsoo.ru/ff
ra3a Io ero u3BECTHOMY 26 0d55a0
KOJIMYECTBY BEIECTBA
Wi 00bEMY
Breruncinenns 006éM0B
ra3oB IO YPaBHEHUIO bubnuotexa [JOK
33 peaKIuu Ha OCHOBE 14.01.2026 https://m.edsoo.ru/ff
3aKOHA 00BEMHBIX 0d5708
OTHOILIEHUM I'a30B
duznyeckue u bubmuorexa [JOK
34 XUMHYECKHE CBOMCTBA 19.01.2026 https://m.edsoo.ru/ff
BOJBI 0d587a
CocTtaB oCHOBaHUH bubmorexa [TOK
35 ' 21.01.2026 https://m.edsoo.ru/ff

[TonsiTne 06 MHIUKATOpaAx

0d59e2




Bopa xak pactBoputens.
Hacpinennsie u

bubmuoreka [JOK
36 | CHACHIICGHIbIC 26.01.2026  https://m.edsoo.ru/ff
pacTBOpbl. MaccoBas 0d5b40
JIOJIS BEIIIECTBA B -
pacTBope
[TpakTrueckas padora No
5 mo teme
«[IpuroroBnenune bubmmoreka [IOK
37 pacTBOpPOB C 28.01.2026 https://m.edsoo.ru/ff
onpeaenéHHON MaccoBOM 0dSeba
JI0JICH pacTBOPEHHOTO
BEIIIECTBAY
OKcupBl: COCTaB, bu6mmoreka [IOK
38 KJIaCCU(pUKALIHS, 02.02.2026 https://m.edsoo.ru/ff
HOMEHKJIaTypa. 0d664e
[Tonyuenue u
. bubnnorexa [HJOK
39 MVIVIICCRIC CROHCTEA 04.02.2026  https://m.edsoo.ru/ff
KHCJIOTHBIX U OCHOBHBIX 0d664e
OKCHJIOB. -
OCHOBaHUS: COCTaB, bubmuorexa [JOK
40 Kiaccudukanus, 09.02.2026 https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca
[Tonyuenue n bubnnoreka [JOK
41 XHMHYECKHUE CBOMCTBA 11.02.2026 https://m.edsoo.ru/ff
OCHOBaHHI 0d67ca
Kucnotsl: cocTas, 27 bu6mmoreka [JOK
42 Kiaccudukanus, 16.02.2026 https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tonyuyenue u bubnnorexka [JOK
43 XHMHYECKHE CBOMCTBA 18.02.2026 https://m.edsoo.ru/ff
KHUCJIOT Odfee2
Conu: crocoOsl bubnmoreka [JOK
44 MIOJIYYECHUS, XUMUYECKUE 25.02.2026 https://m.edsoo.ru/00
CBOMCTBA ad9474
[TpaxTuueckas padota No Bu6mnorexa LIOK
45 6. Pemenue 02.03.2026 https://m.eds00.ru/00
AKCTICPUMEHTATBHBIX ad9b7c

3a1a4 [0 TEMeE




«OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COEIUHEHUI»

I'eneTnueckas cBI3b
MECXKOY KilacCaMu

bu6mmoreka [IOK

46 B — 04.03.2026 https://m.edsoo.ru/00
o ad9as50
COeIMHEHU I
O6obmenme u . bubmuoreka [JOK
47 CHCTEMATHZAIE SHAHHH 11.03.2026  https:/m.edso0.ru/00
0 KJIaccax 2d9ch?
HEOPraHWYECKUX BEIIECTB
KoHnTtposbHas padora Ne3
no temaM "Boga. bu6mmoreka [IOK
48 OCHOBHBIE KJIaCChI 16.03.2026 https://m.edsoo.ru/00
HEOPraHUYECKUX ad9ela
coeqrueHuin”
AHaIu3 KOHTPOJILHOM Bubmiorexa LIOK
49 paboTs: 18.03.2026 https://m.edsoo.ru/ff
0d6342
[TepBble MOMBITKH
KJaccupUKaluu bu6mmoreka [JOK
50 XHUMUYECKHX DJIEMEHTOB. 23.03.2026 https://m.edsoo.ru/00
[TonsiTue o rpymnmax ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepuoanueckuii 3aK0H U
Heiuoiﬂqecmﬂ cHCTEeMa bubmmorexa [OK
51 25.0328026 https://m.edsoo.ru/00
XUMHUYECKHX JJIEMEHTOB
J1. 1. MenaeneeBa adas2¢
TlepHOEL, FpyIIITHL, bu6mmorexa [IOK
52 e —— 06.04. 2026 https://m.edsoo.ru/00
ada52c
CrpoeHue aToMOB. bubmuoreka [JOK
53 CocraB aTOMHBIX sJIEp. 08.04.2026 https://m.edsoo.ru/00
M3oTtonsl ada342
CrpoeHnue 3I1eKTPOHHBIX
000J109€K aTOMOB bubnuotexa [JOK
54 2JIEMEHTOB 13.04.2026 https://m.edsoo0.ru/00

[Tepuoanueckoit cuCTEMbI
. . MenneneeBa

adabbc




XapakTepucTUKa
XUMHYECKOI0 3JIEMEHTA

bubmuoreka [JOK

55 10 €ro MOJIOKEHUIO B 15.04.2026 https://m.edsoo.ru/00
[lepuoauueckoit cucteme ada824
J. . MenngeneeBa
3HaueHue
I1
;:“Zi‘f;:;:‘}’;o 31‘1;’“ Bu6miorexa [[OK
56 AP K 20.042026  https:/m.eds00.ru/00
npaktuku. 1. W.
- ada96e
MeneneeB — y4EHBIN,
NeJaror ¥ rpaxaaHuH
DJIEKTPOOTPULIATETLHOCTD bu6mmoreka [IOK
57 aTOMOB XMMHYECKHUX 22.04.2026 https://m.edsoo.ru/00
3JIEMEHTOB adaab8
HNonnas xumuueckas bubmorexa HOK
58 27.04.2026 https://m.edsoo.ru/00
CBSI3b
adac34
KoBanenTHas moysspHas bubmorexa [OK
59 p 29.04.2026 https://m.edsoo.ru/00
XUMHUYECKAS CBI3b
adaab8
KoBaneHTHAS HEmo s bubmuorexa [JOK
BAJICHTHAS HEMOJISIPH
60 P 04.05.2026 https://m.edsoo.ru/00
XUMHUYECKAs CBA3b
adaab9
bu6mmoreka [IOK
61 CreneHp OKUCICHUI 06.05.2026 https://m.edsoo.ru/00
adae28
29
OKHUCIUTENBHO- bubmuorexa [JOK
62 BOCCTaHOBUTEILHBIE 13.05.2026 https://m.edsoo.ru/00
peakiuu adb076
OKHCTITEH I bu6mmorexa [IOK
63 OCCTAHOBITENI 18.05.2026 https://m.edso0o.ru/00
adb076
[IpoBepounas pabdora 1o bubmuorexa [JOK
64 teMme «CTpoeHue aToma. 20.05.2026 https://m.edsoo.ru/00
XUMHYECKAs CBA3LY adb486
65 BIIP 25.06.2026
66 Pe3epBHBII ypOK. bu6mmoreka [IOK

O06o0061EHNE U

https://m.edsoo.ru/00




cucTeMaTu3alusg 3HaHui adb33c
PesepBHbIii ypok. bubmmoreka [JOK
67 O060061EeHNE U 1 https://m.edsoo.ru/00
cUCcTeMaTH3alus 3HaHUH ad9cb2
Pe3epBHBIii ypOK. bu6mmoreka [IOK
68 0O0001EeHuEe 1 1 https://m.edsoo.ru/ff
cucTeMaru3alusg 3HaHui 0d61cb
OBUIEE KOJIMYECTBO 68 6
YACOB I10 [TIPOT'PAMME
9 KJIACC
KoanuecTBO 4acoB
N Kont DJIeKTPOHHbIE
n/ Tema ypoka B poJib IIpakTu Aara uHpposeIe
cer H3y4YeHUs o0pa3oBaTte/ibHbIE
I o HBIE YyecKue
pador  padoThI pecypeet
bl
K
HOEZ;TJI;:TMH:H 1 bu6nunorexa LIOK
1 eo FaHI/IIIg’(E)KI/IX 02.09.2025 https://m.edsoo.ru/00a
p db7e2
BEIIECTB
B "
;’1‘; ;iﬁﬁ:fcm 5  BuGmnorexa LIOK
2 z 1; A 04.09. 2025  https://m.edsoo.ru/00a
pue © db59e
peméToK
CBolicTBa KJ1acCcoB bubmuoreka [{OK
3 HEOPraHUYECKUX 09.09.2025 @ https://m.edsoo.ru/00a
BEILIECTB db6b6
AMpoTepHbIe OKCUTBI bubmmorexa LIOK
4 I II() L a 11.09.2025 https://m.edsoo.ru/00a
APOXCHA dbeb
[Mepuoanyeckuii bubnuoreka [JOK
5 3aKOH. 16.09.2025 https://m.edsoo.ru/00a
[Tepuoanueckas dbac6
cUCTEMAa XUMHUYECKUX




snemenTos /I. W.
Menpeneesa.
Crpoenue aToma.

Knaccudukamms
XUMHYECKHUX PEaKIUii

bu6nmmoreka [IOK

6 18.09.2025 https://m.edsoo.ru/00a
10 Pa3JIMYHBIM dbacé
MIpU3HAKaM
TlonsTue o ckopocTu
XHUMHYECKOM p:aKLII/II/I. bubmmorexa LIOK
7 23.09.2025 https://m.edsoo.ru/00a
YcnnoBus, BIUSIONINE
dbe9a
Ha CKOPOCTb.
ITonsTue o
XUMHYECKOM
PaBHOBECHH. bubnnorexa [JOK
8 @DakTOophbl, BIUSAIOLINE 25.09.2025 | https://m.edsoo.ru/00a
Ha CMeIIeHNEe dc28c
XHMHUYECKOr0O
paBHOBeECHS
OKHUCIUTENBHO- bubnuoreka [{OK
9 BOCCTaHOBUTEIbHEIE 30.09.2025 https://m.edsoo.ru/00a
peakuuu dcade
KonTponbHas pabora
Nel no Teme
10 «BemmectBo n 02.10. 2025
XHUMUYECKHE
peakLum
Teopus 31
JJIEKTPOJIUTUYECKON bubnmorexa LIOK
11 JIUCCOIAAIINH. 07.10.2025 https://m.edsoo.ru/00a
CuIlbHBIE U clTa0bIe dcd68
AJIEKTPOJIUTHI
Peaxkiuit nvonnoro bubmmorexa LHOK
12 o6MeHa 09.10.2025 https://m.edsoo.ru/00a
dd448
XUMUYECKHUE
CBOMCTBA KUCIIOT U brbmotexa LIOK
13 14.10.2025 https://m.edsoo.ru/00a

OCHOBAHUII B CBETE
MpeACTaBICHUI 00
AJIEKTPOJIUTHYECKON

dd5d8




JUCCoaln

XUMHYECKUE
CBOMCTBA cOJIel B
CBETE MPEACTaBICHUI

bu6nmoreka [IOK

14 5 16.10.2025 https://m.edsoo.ru/00a
© 5 ddsb?2
AJIEKTPOJIUTUYECKON
TUCCOLIMAINT
O6o0meHue u bubnuorexa [JOK

15 cUCTEMAaTHU3aINA 21.10.2025 https://m.edsoo.ru/00a
3HAHUN ddd12
KoHTtposbHas pabota

02
faJIGHI?TTZDJifITI/IHeCKa}I bubmmorexa LIOK
16 p 23.10.2025 https://m.edsoo.ru/00a
JIUCCOLIMALHA.
ddecO
XUMUYECKUE PEAKIIUU
B PacTBOpax»
[IpakTuyeckas pabora
Ne 1. «Pemienue
3KCIIEPUMEHTAJIBHBIX bubmmorexa [OK
17 p 06.11.2025 https://m.edsoo.ru/00a
3a7a4 [0 TEME
ddbfa
«Peaknu noHHOTO
oOmeHa»
OO0masa
::ﬁj::;g :CTMKa bu6mmoteka IIOK
18 ' 11.11.2025 https://m.edsoo.ru/00a
XUMHYECKHUE
. ddfe2
CBOICTBa Ha mMpUMepe 37
xJjopa
XJI0pOBOAOPO.
ConsiHast KUCIOTA, bubnuoteka [JOK

19 XUMHUYECKHE 13.11.2025 https://m.edsoo.ru/00a
CBOICTBA, MTOJTYyYEHHE, del04
MIPUMEHCHUE
Brruucnenus no
ziif;f;i?dt eaKIuNn bubmmorexa [IOK

20 peari, 18.11.2025  https://m.edsoo.ru/00a

€CJIU OJINH U3
peareHToB JIaH B
N30BITKE

de488




Oo6as
XapaKTepUCTHKA

bubnunoreka LIOK

21 20.11.2025 https://m.edsoo.ru/00a
aneMeHToB VIA-
de64da
TPYIIIBI
AJnoTponHbie
MOAM(HUKAIIMH CEPHI.
Haxoxnenue cepbl 1 bu6nmoreka [IOK
22 eé CoeTMHCHUH B 25.11.2025 https://m.edsoo.ru/00a
pUpoJe. de64a
XUMHUYECKHUE
CBOMCTBA CEphI
OKcHU/JIbI CepHI,
CEpPOBOJIOPOI, bubnuoreka [IOK
23 CTpOCHHUE, 27.11.2025 https://m.edsoo.ru/00a
busnyeckue u de802
XMMHYCCKHE CBOMCTBA
CepHas Kuciora,
dusnueckue u Bbu6moteka [JOK
24 XHUMUYECKHE 02.12.2025 https://m.edsoo.ru/00a
CBOMCTBA, dea28
MIPUMEHEHUE
[Tonyuenue cepHoi
;T;ZIT{ZEKOG bu6mmoteka IIOK
25 04.12.2025 https://m.edsoo.ru/00a
3arpsi3HEHUE
y dec8a
OKPY>KaIOIIIEH CpeIbl
COEIMHEHUSIMU CEPbI
33
[TpakTudeckas pabota
Ne 2
«OKCEepUMEHTAIbHBIE bu6muoreka [JOK
26 3aJa4H 10 TEME 09.12. 2025 https://m.edsoo.ru/00a
«CBoMcTBa dea28
COECTUHEHUN
HEMETaJJIOBY
Brrunciaenue
MacCOBOM J10J1
BBIXOMA npzcl)z[yKTa bubmuoreka [IOK
27 11.12.2025 https://m.edsoo.ru/00a

PEaKIu OT
TEOPETUYCCKH
BO3MOYKHOT'O BBIXOJIa

dec8a




Ob6mas
XapaKTEepUCTUKA
anemMeHToB VA-
rpynnsl. A30T,

bubnunoreka LIOK

28 16.12.2025 https://m.edsoo.ru/00a
pacnpocTpaHeHHUE B deeat
npupoje, Gpu3nIecKue
1 XUMHYECKHE
CBOMCTBaA
AmMMuax, ero
dusnueckue u Bu6mumotexa [JOK
29 XHUMUYCCKHEC 18.12.2025 https://m.edsoo.ru/00a
CBOMCTBA, OJIyYEHUE dfo04
Y IpUMEHEHHNE
[TpakTnueckas padora
Ne 3 o Teme bubnunorexka LIOK
30 «[lonyuyenue 23.12.2025 | https://m.edsoo.ru/00a
aMMHaKa, U3y4eHHe df180
€ro CBOMCTB»
A3ortHas Kuciora, eé bubmuoreka [{OK
31 buzndecKue u 25.12.2025 https://m.edsoo.ru/00a
XMMHYECKHE CBOMCTBA df306
Hcnonw3oBanne
HUTPATOB U COJIEN
aMMOHHS B KAYECTBE
MUHEPATIBHBIX bubmmnoreka HOK
32 ynoOpeHuil. 13.01.2026 | https://m.edsoo.ru/00a
XumMuyeckoe df518
3arpsi3HeHUE 34
OKPYXKaroIIel cpebl
COCAUHEHUSIMH a30Ta
®docdop, ero
buzndeckue u but6mmorekxa [IOK
33 XHUMUYECKHE 15.01.2026 https://m.edsoo.ru/00a
CBOMCTBA, MOJTYyYCHHUE, df68a
3HAYCHHUE
Oxkcun dochopa (V) u
dbocdopHas KucnoTa.
Hcnons3oBanne brbmrorexa LIOK
34 20.01.2026 https://m.edsoo.ru/00a

¢docdaroB B kKauecTBe
MUHEPATbHBIX
yIOOpEeHMIA.
3arpsi3HEeHUE

dfc20




IIPUPOJHON Cpelbl
docharamu

Yraepon,
pacrnpocTpaHeHHe B

bu6nmmoreka [IOK

35 npupoje, Gpu3znIecKue 22.01.2026 https://m.edsoo.ru/00a
A XUMHAYECKUE dfd9c
CBOMCTBA
Oxkcuppl yriaepoaa, ux
dusnueckue u
z:g;[;i:me bubnunoreka LIOK
36 ' 27.01.2026 https://m.edsoo.ru/00a
DKOJIOTHUYECKHE
dfebe
po0JIeMbl, CBSI3aHHBIC -
C OKCHJIOM YTJIepoJa
(Iv)
e
37 ' https://m.edsoo.ru/00
BOJIBI H CIIOCOGHI €& 20.01.20256 - PoHILEES00-TUETA
e006¢c
yCTpaHEeHHs -
[TpakTudeckas pabota
Ne 4 o Teme
"TTonryuenue bubmmnoreka HOK
38 YTJIEKHUCIIOTO Ta3a. 03.02.2026 https://m.edsoo.ru/00a
KauecTBeHHas e027e
peakuus Ha KapOoHaT-
noH"
[TepBoHavanbHbIE 35
EOS;I:ZECZ?(HX bu6nunorexa LIOK
39 p 05.02.2026 https://m.edsoo.ru/00a
BEIIECTBAX KaK O
e054e
COETUHEHUAX _—
yriepoja
KoM 1 er but6mmoreka [IOK
40 pe ero 10.02.2026  https://m.edsoo.ru/00a
COEIUHEHUS
e080a
CumikaTHas bubnuoreka [{OK
41 12.02.2026 https://m.edsoo.ru/00a
MIPOMBINIIICHHOCTh
e080a
42 [IpakTrueckas pabota 17.02.2026 but6mmoreka [IOK

Ne 5. «Pemenue

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




AKCIEPUMEHTAIBHBIX
3a1a4 10 TeMe
«Baxxneimne
HEMETaJIJIBI M UX
COECIUHCHMSY

KoHnTtposbHas pabota
Ne3 o Teme

e0bf2

bu6nmoreka [IOK

43 «Baxneimue 19.02.2026 https://m.edsoo.ru/00a
HEMETAJIJIBI U UX e0el8
COCUHCHHUS
OOmmas
XapaKTEePUCTHKA
METaJIoB. bubnuoreka [{OK
44 Mertamnndeckas CBsI3b 24.02.2026 https://m.edsoo.ru/00a
U KpUCTaJUTMuecKas el03e
peuérka. Pu3ndyeckKue
CBOMCTBA METAJIJIOB.
XUMHUYECKHUE
CBOICTBa METAJLIOB. bubmuoreka [{OK
45 DIIEKTPOXUMUYECKUI 26.02.2026 https://m.edsoo.ru/00a
P HAIPSKCHUI ell56
METAJIJIOB
bu6mmoteka IIOK
46~ Obmwe crocobur 03.03.2026 https:/m.edsoo.ru/00a
MOJTYYSHUST METAJIIOB.
el156
bubnmorexa LIOK
47 CraBsl. 05.03.2026 https://m.edsoo.ru/00a
e1886
ITonsiTHE O KOppO3UU bubmmorexa LIOK
48 10.03.2026 https://m.edsoo.ru/00a
METaJIJIOB
el278
but6mmoreka [IOK
49 IIenounkie METALIBI 12.03.2026 https://m.edsoo.ru/00a
el4b2
CoeHeH s bubnuoreka [{OK
50 17.03.2026 https://m.edsoo.ru/00a
MIEJIOYHBIX METAJIJIOB e14b2
51 [llenouno3zemMenbHbBIC 19.03.2026 Bubmiorexa [IOK
METaJLIbI

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




elS5e8

B o
C;:q:;iifj bubnunoreka LIOK
52 a 24.03.2026 https://m.edsoo.ru/00a
[IEJTOYHO3EMEIILHBIX
el5el8
METAJUIOB -
[TpakTrueckas padota
Ne 6 o Teme
"Pemenue bubnunorexka LIOK
53 AKCIIEPUMEHTAIbHBIX 26.03.2026 https://m.edsoo.ru/00a
3a7a4 Ha el750
pacro3HaBaHUE
KaTUOHOB"
Brraucnenns no
54 PCAKIHHL, 07.04.2026 https://m.edsoo.ru/00a
€CJIM OJINH U3
elae8
PEareHTOB COICPKUT E——
IPUMECH
bubnuoreka [{OK
55 ATIOMUHUN 09.04.2026 https://m.edsoo.ru/00a
elc64
AmdoTtepHbie bu6mmoteka IIOK
56 CBOICTBA OKCHIA U 14.04.2026 https://m.edsoo.ru/00a
TUAPOKCUAA elcod
bu6nmorexa LIOK
57 Keneso 16.04.2026 https://m.edsoo.ru/00a
37
eld86
CoenunHeHus xelesa. bubmuoreka [IOK
58 ['enetnyeckue psbl 21.04.2026  https://m.edsoo.ru/00a
JKesesa e35e6
O6obmente 1 but6mmoreka [IOK
59 ~ cHereManai 23.04.2026  https:/m.edsoo.ru/00a
3HAHWUH 10 TEME
e3del
«MeTtaniel»
[IpakTuyeckas padora
No 7. Pemremiie but6mmorekxa [IOK
60 28.04.2026 https://m.edsoo.ru/00a

AKCTIEPUMECHTATBHBIX
3a1ay 1o TeMe
«Baxueiinime

e3de8




METAJUIBI U UX
COEIUHEHUS
KonTponsHas padora
Ne4 o Teme
61 «Baxueinme 1 30.04.2026
METAJUIBI U UX
COEIUHEHUS
BemecTBa u
MATEDHATLL B bubnunoreka LIOK
62 p . 1 05.05.2026 https://m.edsoo.ru/00a
[IOBCEIHEBHON XU3HU
e3f50
JeoBeKa
XuMHYECKOE bubnuoreka [{OK
63 3arpsi3HEHUE 1 07.05.2026 https://m.edsoo.ru/00a
OKpPY’KaroIlleH cpebl e4270
Posp xumuu B
S bubnunoreka LIOK
64 P 1 12.05.2026 https://m.edsoo.ru/00a
DKOJIOTHYECKUAX
e4270
npo0em
P I .
OegegBHI;{IE YEOK bu6nunorexa LIOK
65 OOHICHHE 1 14.052026  https:/m.edsoo.ru/00a
CUCTEMATHU3ALIUS
. e0dOa
3HAHUI S
P i .
C3CPBHBIN YPOK bubmmnoreka HOK
0O00011eHne U
66 1 19.05.2026 https://m.edsoo.ru/00a
CHUCTEMATHU3ALIUS
. db33c
3HAHUI
38
PesepBHBIil ypOK.
g7 | Obobmennen 1 21.05.2026
CUCTEMATH3ALUS
3HAHUHI
68 PesepBHbIit ypok. 1
OBILIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* Xumus, 8 xinacc/ ['abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocsemenue»

» Xumus, 8 knacc/ Kysnenosa H.E., TuroBa U.M., I'apa H.H., AknnonepHoe 00111ecTBoO
«3narensctBO «lIpocBemenune»

» Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkmonepHoe o61miecTBo «M31arenbeTBo
«IIpocsemeHue»

» Xumus, 9 kacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3narenscTBO «IIpocsemenue»

METOIUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. 'aGpuensin, O. C. HactonpHas kHUTa yuuTens. XuMud. § KII.: MeToin4eckoe mocoodue /.- M.:
bnuxk mmroc, 2000

2. Pagenxuii A. M. Xumus. Jlunaktudeckuii marepuai. 8-9 kiaccel: mocodue as yuutens.- M.:
IIpocsemenue, 2012. - 127c.

3. I'abpuensu, O. C. HactonpHas kHura yuurens. Xumus. 9 k 11.: metoaudeckoe nocodue / O. C.
I"a6puensu, U. I'. OctpoymoB.- M.: [Ipoda, 2010

4. Tabpuensn, O. C. Xumus. 9 kiacc.: KOHTPOJIbHbBIE U POBEpOUHbIE paboThl K yueobuuky O. C.
[Nabpuensna «Xumus. 9 / O. C. IN'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda,
2009r.

5. T'abpuensn, O. C. U3zyuaem xumuto B 9 ki.: augaktudeckue marepuanst / O. C. ['abpuensn, U. I'.
OctpoymoB.- M.: buk muttoc, 2009r.

6. I'abpuensn, O. C. Xumus B TecTax, 3a1avax, ynpaxneHnusax. 8— 9 ki. / O. C. I'abpuensn, H. I1.
BockoboitnukoBa.-M.: Ipoda, 2009r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI Cﬁl/l HMHTEPHET

1. www. school-coolection.edu.ru
2. WWWw.prosv.ru
3. www.school.edu.ru
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