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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yiabTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, IPEICTaBIECHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (enepanabHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusl yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHWUA M PA3BUTUS OOYUYAIONIUXCS CPEACTBAMHU y4eOHOrO
npenMera, YCTaHABJIMBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npenycMaTpUBaeT pachpeliesieHue €ro o KiaccaM W CTPYKTYpPUpPOBaHHUE IO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEJEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM Yy4eOHOro TMpollecca, BO3PACTHBIX
ocoOeHHOCTe O00ydarouuxcsi, OMNpelensieT BO3MOXXHOCTH TNpeaMera s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl, a TakKe TpeOOBaHUHN K
pesynbrataMm oOy4eHHs] XUMUHU HA YPOBHE LIeJIel N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XHUMHUH CIY)KUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poiib UrparoT (GopmMupyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTSIX PEIICHUS TII0O0ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KyIbTYphI IUYHOCTH, €€ 001Iel 1 HYHKIIMOHATHHOU IPAMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOy4JarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW y4eOHOW JESITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIs/1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;

croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00yUYaIOIINXCS.

JlaHHbIE HampaBlieHHs] B OOY4YEHUM XUMHUU OOECIEeUMBAIOTCS crenu(ukon
colepKaHusi ~ y4eOHOro  MpeIMeTa, KOTOPbIM  SBISIETCS  MEeAaroruyecku



aJanTHPOBAaHHBIM OTpaK€HHUEM 0a30BOM HAYKH XUMUM Ha OMPEACIEHHOM dTale ¢
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMHUCS CHCTEMBbI TMEPBOHAYATIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX [OHSITUN
OPraHUYECKON XUMHUMU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ uzydeHuto. CojaepkaHuE€ CKIIAIbIBAETCS W3 CHCTEMBI
MOHITHI 0 XUMHYECKOM 3JIEMEHTE U BEIISCTBE M CUCTEMBI MMOHATHIA O XUMHYECKOM
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKHX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOH CBSI3H;

— TPEACTaBICHUNM 00 DIJICKTPOJUTHUUECKON JUCCOIMAIIUM BEIISCCTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAaKTOB, Pa3BUBAIOTCS MOCJICIOBATEIBHO OT OJHOTO
YPOBHS K JPyroMy, BBITOJHsS (YHKIIUA OOBSICHEHUS M IMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSA M BO3MOXKHOCTEH MPAKTUYECKOrO MPUMEHEHUS Y MOJIYYEHUS
MU3y4aeMbIX BEILIECTB.

OcBoeHHME TMPOrpaMMbl IO XHMHH  CIOCOOCTBYeT  (POPMHUPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIONICH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO H
METOJaM II03HAaHUA B Hayke. M3ydeHrne XWMUHM NPOUCXOIUT C MPUBICUCHUEM
3HAHUW W3 paHee H3YYCHHBIX YYCOHBIX NpeaMeToB: «OKpyXKalomuid MHpY,
«buonorus. 5-7 xnacce» n «Pu3uka. 7 Kaacey.

[Ipy w3yyeHHH XUMHUH TPOUCXOIUT (HOPMHUpPOBAHHWE 3HAHUA OCHOB
XUMHUYECKOW HAyKHU KaK O0JIaCTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KYJIBTYPHI.
3amadya yuyeOHOTro mpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HAaHUN — BaKHEUIUX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECCKUX IOJIOKCHUH,
JOCTYIHBIX O00OOIIEHUH MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPUOOIICHNH K HAyYHBIM METOJAaM IIO3HAHWUS TIPH M3YYCHUH BEIISCTB U
XUMHUYECKUX PEAKIUHA, B (OPMUPOBAHNN M PA3BUTHH MO3HABATCIILHBIX YMECHHUH U
WX TIPUMEHEHMM B Y4YeOHO-TIO3HABATEJIbHOW M Y4e€OHO-HCCIIEA0BATEIHCKOU
NeSATeIbHOCTH, OCBOCHMH TIpaBWJI 0€30MacHOro oOpalleHus ¢ BeIIeCTBaMU B
MMOBCEIHEBHOM KM3HH.

[Ipy m3ydyeHMH XUMHUW HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS BaKHOE
3HAYEHHUE MPUOOPENIN TaKHE IeJH, KaK:



— (OpMHpPOBAaHHE MHTEJUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO PELIECHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM >KU3HU;

—  HAmNpaBJIE€HHOCTh OOyYEeHHMs] Ha CHUCTEMaTUYeCKOe MPUOOILIECHHE
oOy4Jaromuxcs K CaMOCTOSTENbHOM MO3HABATEIbHON AESATENbHOCTH, HAYYHBIM
METO/IaM MO3HaHMs, (GOPMHUPYIOIIUM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K
XHMWH;

— o0ecrnieueHne yCclIOBUM, CIIOCOOCTBYIOMIMX TPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETBbHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIETEHIMI), UMEIOUIMX YHUBEpPCAIbHOE 3HAUCHUE MJif
Pa3TUYHbBIX BUAOB JIEATEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHAJIBHOM UM €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJICHUS
OKpPYXAaIOIEr0o MUpa, HCMOJb3ysd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TpPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM JKHU3HU H
TPYAOBOM JAEATEIBHOCTH;

— (¢opMupoBaHue y O0OyYarolUMXCsi TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAaHHUS TEHHOCTH XMMHYECKMX 3HAHUU [JIs1 BBIPAOOTKH OSKOJOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoQuUis ¥ HaNpaBIECHHOCTH JalbHEHIIEro
o0y4eHHUSI.

OOmiee 4YMCIO YacoB, OTBEACHHBIX HJIsi M3YYCHHs] XUMHUHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaniseT 136 dyacos: B 8 kiacce — 68 yacos (2
yaca B HeJelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMUYECKUE TOHATHUS

[Ipenmer xumun. Poib XuMuM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u Bemectsa. PU3nyecKue CBOMCTBA
BEIleCTB. ArperatHoe cocTosiHue BellecTB. [loHsiTue 0 MeTogax no3Hanus B xuMuu. Yucteie BemecTBa U cmecu. CrocoObl
paszeneHus: cMecei.

ATOMBI U MOJICKYJIbl. XUMHUYECKUE dJIeMEeHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpocThie U ClOKHBIC BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumnueckas ¢opmyia. BaleHTHOCThP aTOMOB XMMHMUYECKHUX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BEIECTB.
OtHocutenbHas aTtomHass macca. OTHOCUTENbHAas MOJEKYJIspHass Macca. MaccoBas J0Jsi XMMHUYECKOIO 3JeMEHTa B
COEJIMHEHHUHU.

KomnuectBo BemecTBa. Moinb. MonsipHas macca. B3auMocCBs3b KOJIMUECTBA, MACChl U YMCIIA CTPYKTYPHBIX €IMHUIL
BemecTBa. Pacu€Tel mo popMynam XUMMHUYECKUX COCTUHCHUH.

Pu3nuecKkue U XUMUYECKHUE SIBJICHUS. XUMUYECKAsl peakuus U €€ MPU3HAKUA. 3aKOH COXPAHEHHUS MacChl BEIIECTB.
Xumunueckue ypaBHeHus. Knaccudukaius XuMHYeCKUX peakinil (COeAMHEHMS, pa3IoKEHUs, 3aMeIlleHHs, OOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYI0M, MpaBuiiaMu paboThl B Jab0paTOpuu U MpuéMamMu oOpalieHus ¢ 1abopaTopHbIM
o00Opy/I0BaHMEM, H3YUYCHHE M OINHCaHWe (PU3MUYECKUX CBOMCTB OOpa3llOB HEOPTraHWMYECKHUX BEIIECTB, HAOJIOJCHUE
¢usznueckux (IJIaBJICHUE BOCKA, TasHUE JbJa, pAcTHpaHUWE caxapa B CTYNKe, KUIMEHWE M KOHACHCAIMS BOIbI) H
XUMHUYECKHX (FOPEHUE CBEUM, MNPOKAJTMBAHWE MEIHOM MPOBOJOKH, B3aMMOJICMCTBHE MeJla C KHUCJIOTOM) SBIICHUH,
HaOJIIO/ICHNE W OMKCAHWE NMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peaKiil (pa3ioxeHue caxapa, B3auMOJCHCTBUE CEpHOM
KHUCJIOTHI C XJIOpUAOM Oapusi, pazioxkeHue ruapokcuaa meau (l1) mpu HarpeBanuu, B3auMOJIEUCTBHUE JKelle3a C PACTBOPOM
com memu (1), m3ydeHue crocoOOB pasaeneHHus cMecel: ¢ IOMOIIbI0 MarHuTa, (UILTPOBAHWE, BBITApHUBAHUE,
TUCTHILISANNSA, XpoMatorpadusi, MpPOBEICHHE OYUCTKHA TOBAPEHHOW CONM, HAONIOIEHHE U ONHCAaHHE pPe3yJbTaTOB
MIPOBEAEHUS OIbITa, WLTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3/IaHNE MOJIeNIeld MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kuciopon — 3neMeHT U mpoctoe BenlecTBO. HaxoxaeHue kuciopoaa B
npupojie, Quznueckue U XuMHUUeckue cBoiicTBa (peakuuu ropenus). Okcuabl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHHUs KUCJIOpoJAa B J1abOpaTOpUu U MpOMBbIIIIEHHOCTU. KpyroBopoT kuciopoaa B npupoje. O30H — alioTponHas
MOAU(PUKALHS KUCIOPOIA.

TeroBoit >(phekT XUMHUECKON peakiuu, TEPMOXUMHYECKUE YPaBHEHHS, DK30- U DSHIOTEPMHUYECKUE PEaKIIUU.
TomnuBo: yrois U MeTaH. 3arpsi3HEHUE BO3/lyXa, YCUIIEHHUE MMAPHUKOBOTO d(pdekTa, pa3pylieHrue 030HOBOT'O CIIOS.

Bonopon — snemeHT u poctoe BemecTBo. Haxoxienre Bogopoaa B npupoje, Gu3ndeckrue 1 XMMUIeCKUe CBOMCTBA,
MpUMEHEHHUE, CIOCOOBI MoTyyeHus. Kuciaotel u comnm.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XUMHYECKUM YPaBHEHUSIM.

dusnyeckue CcBOMCTBA BOAbl. Boma kak pactBoputenb. PactBopbl. HachlllleHHBIE W HEHACHIIIEHHBIE PACTBOPHI.
PactBopuMOCTh BeliecTB B Bojie. MaccoBasi 1071 BEIIECTBA B paCTBOpPE. XUMHUYECKUE CBOMCTBA Bojbl. OcHOBaHus. Poib
pacTBOpOB B MPUPOJIE M B KU3HU uesioBeka. KpyroBopoT Bonbl B Ipupoie. 3arpsi3HEHHE NPUPOAHBIX BoA. OxpaHa u
OYMCTKA MIPUPOJHBIX BOJI.

Knaccuduxanus seoprannueckux coeamnenunit. Oxceunpl. Kimaccudukanus okcusioB: cosieoOpasyromue (OCHOBHBIE,
KHUCIIOTHBIE, aM(oTepHbIle) U HeconeoOpaszyromue. HoMmenknatypa okcumoB. dusznueckue W XUMHUYECKHE CBOMCTBA
okcu10B. [lonydyeHnue okcuaos.

OcHoBanms. Kiaccudukainus OCHOBaHWM: MIENTOYM W HEPACTBOPUMBIC OCHOBaHUS. HoMeHKIaTypa OCHOBaHHUMA.
DU3nYEeCKUEe U XUMHUYECKHUE CBOMCTBA OCHOBAaHUU. [lonyyeHrne oCHOBaHUM.

Kucnortel. Knaccudukanus kucnor. Homenkinarypa kucinoT. dusznueckue M XUMHUYECKHE CBOMCTBA KHCJIOT. Psn
aktuBHOcTH MeTasuioB H. H. bekerona. [lonydyeHne kucmuor.

Conu. Homenknatypa coseit. @u3ndyeckue U XuMuyeckue cBoiicta coseit. [lonyuenue conei.

I'eneTnueckas cBsI3b MEXKY KJIaCCAMH HEOPTAaHUYECKUX COCTUHECHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMPEJICIICHUE COJIePKaHUs KUCIOpoia B BO3AyXe, MOTyUYeHHE, COOUpaHKe, paclio3HaBaHUE M U3YUCHHUE
CBOMCTB KHCIIOPOJia, HAOIOICHHE B3aUMOJCHCTBHS BEIIECTB C KHCIOPOJAOM M YCIIOBHS BOSHHUKHOBEHHUS WU MPEKPAIICHUS
ropeaust (moxkapa), O3HAKOMJICHHE C oOOpa3llaMHd OKCHIOB M OIMCAaHHE HWX CBOWMCTB, TOJy4YeHHE, COOHUpaHHUe,
pacrio3HaBaHUE M W3y4YEHHE CBOWCTB BOJOpOJa (rOpeHue), B3aumozeicTsue Bogopoaa ¢ okcuaom meau (1) (BoamoxHo
HCIIOIb30BaHUE BUACOMATEPHAJIORB), HAOIIOICHHE 00pa3Ii0B BEIIECTB KOJUYSCTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH
pPAaCTBOPEHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTBIO, MPUTOTOBJIECHUE PACTBOPOB C OMNPEACTEHHOM MAaCCOBOM HOJIEH
PacTBOPEHHOTO BEIIECTBA, B3aWUMOJCHCTBUE BOALI C MeTa/UIaMH (HaTpUeM M KajablieM) (BO3MOXKHO HCIIOJIb30BaHHUE
BHJICOMATEPHUAJIOB), MCCIICIOBAHNE OOPA3IOB HEOPTaHWUYSCKUX BEIISCTB PA3IUYHBIX KJIACCOB, HAONIOJACHUE W3MCHCHUS



OKpacKH MHAUKATOPOB B PACTBOPAX KUCIIOT U LIEJI0Ue, U3yueHue B3anumoaeiicteus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C METAJUIAMH, PEAKIUN HEUTpAIU3ALUH, [TOJTYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTaJllla IPYTUM U3 pacTBOpa COJH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BakHeiue Ki1acchl HEOPraHMYECKUX
COCTUHCHUI.

Iepunoanuyeckuii 3axkoH u Ilepuoguyeckas cucrema xumudeckux jiemeHtoB JI. M. Menneneesa. Ctpoenue
aToMOB. XUMHUYeCKasi CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuU

[lepBble MONMBITKN KJIaCCU(PUKAIIUN XUMUYECKHUX dJIeMEHTOB. [IoHATHE O TpyIax CXOAHBIX 2JIEMEHTOB (IEJIOYHBIE U
HIEJIOYHO3EMEJIbHBIE METaJUIbl, TaJOT€Hbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe O0pa3yrT aM(OTEepHbIE OKCUABI U
TUJPOKCHIBI.

Ilepuoanueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux anemeHToB /. 1. MenaeneeBa. KopoTkonepuoaHnas u
mmHHOTIEproiHast hopmbl [leproandeckoil cucteMbl xumuueckux anemeHToB J[. . Menneneea. Ilepuonbl u rpynimsl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEpA, HOMEPOB MEPUOJIa U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE JJIEKTPOHHBIX O00JOUYEK aTOMOB
nepBbix 20 xumuueckux sneMeHToB Ilepuonnueckoir cuctemnl J[. M. MenaeneeBa. XapakTepuUCTHKA XHUMHUYECKOTO
3JIEMEHTA 10 €ro MoJIokKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUS pajJuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB, METAUIMYECKHMX U HEMETAITIMUYECKUX
CBOWCTB 10 TPYIIIaM U NIEPUOJIAM.

3nauenue Ilepuonnueckoro 3akoHa u llepmoamdyeckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB JJI Pa3BUTHUA HAYKU U
npaktuku. /1. 1. MeHnneneeB — y4€HbIA U TPaXKJaHUH.

Xumuueckas cBsa3b. KoBasieHTHast (MOJApHAsT M HEMOJSIpHAsA) CBsI3b. JNEKTPOOTPULIATEIBHOCTh XUMHYECKUX
aJiIeMeHTOB. MloHHAas CBS3b.

Crenenb okuciieHUsl. OKHCIUTENBHO--BOCCTAHOBUTEIbHBIE peakiuu. IIporiecchl OKUCIEHUST U BOCCTAHOBJICHUS.
OKHCIUTEIN U BOCCTAHOBUTCIIH.

Xumuueckuit IKcnepumenHm:

H3ydeHue oOpasIloB BEIICCTB METAIUIOB M HEMETAIIOB, B3aMMOJICHCTBHE THIPOKCH 1A IIMHKA C paCTBOPAMH KHCIIOT H
1IeJI04€H, MPOBEJACHUE OIBITOB, WUIIOCTPUPYIOMIUX IMPUMEPHl OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKIMil (FOpeHHeE,
PEeaKIUM pa3I0KEHUsI, COSTUHECHUS).

Mexcnpeomemunie ceéa3u



Peanuzanust MeKIIPEAMETHBIX CBS3CH MPU U3YUCHUHM XMMUU B 8 KJIacCe€ OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
O0IUX ECTECTBEHHO--HAYYHBIX IOHATHUH, TaK W TOHATUN, SBISIIONIUXCS CHUCTEMHBIMH I OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OO0mme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAYYHBIN (akT, TUIIOTe3a, TCOPHs, 3aKOH, aHAJIN3, CHHTE3, KilacCu(uKaIus,
MIEPUONIHOCTD, HAOTIOACHUE, IKCIIEPUMEHT, MOJICTUPOBAaHNE, U3MEPECHUE, MOJICIIb, SIBJICHUE.

dusnka: maTepus, aTroMm, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHWJ, HW30TOIbI, PaTdOaKTUBHOCTH, MOJIEKYJa,
AIIEKTPUYCCKHH 3apsiji, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHHE BEIECTBa, ra3, (PM3MYECKUE BEIIMUUHBI, STUHUIIBI
U3MEPEeHHSI, KOCMOC, IJIaHEThI, 3BE3/1p1, CONHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPATbl, TOPHBIC TOPOJBI, MOJE3HBIE HMCKOMACMbIC, TOILJIUBO, BOJHBIC

PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOTI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yIbTaThl OCBOSHHUS MPOTPAMMbI OCHOBHOTO OOIIEro 0Opa3oBaHMs JOCTUTAIOTCS B XOJI¢ OOydeHUS
XUMUU B €IWHCTBE Yy4yeOHONW W BOCHHMTATEIBLHOW IEATEILHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPHUHATBIMH B OOIIECTBE MpaBWIaMH WU HOPMaMU
MOBEJICHUS M CTIOCOOCTBYIOT MpOoIieccaM CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATTU3AIUN 00YJatOIIMXCS.

JIMYHOCTHBIC PE3YyAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIMIMUXCS PYKOBOJCTBOBATHCS CHUCTEMON TO3WTUBHBIX
IIEHHOCTHBIX OPHUEHTAIIMI M PACIIMPECHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) naTpMOTHYECKOT0 BOCIIUTAHHUSA .

IIEHHOCTHOT'O OTHOIIIEHUS K OTE€YECTBEHHOMY KYJILTYPHOMY, UCTOPUUYECKOMY W HAYYHOMY HAcCJEIUI0, TOHUMAaHUS
3HAYCHHUS XMMHYECKOH HAyKH B JKM3HH COBPEMEHHOI'O OOINEeCTBa, CIIOCOOHOCTH BIIAJICTh JOCTOBEPHOUM MH(OpMaImei o
MEePEOBBIX JOCTIKCHHUSAX U OTKPBITHAX MHUPOBOM M OTEYCCTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSAX 00
YCTPONCTBE MHUpaA U OOIIIECTBA;

2) TPaKAAHCKOT0 BOCIIUTAHUSA:

MPEJICTaBICHUS O COLMATBHBIX HOPMaX M MPaBUIaX MEXJIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE, KOMMYHHKATUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIEI0BATEIBLCKOM, TBOPUECKON W JIPYTUX BUIAX JESITEILHOCTH,



TOTOBHOCTH K pPa3HOOOpPa3HON COBMECTHOW [EATEILHOCTH TPW BBHITIOJHCHUH YYCOHBIX, ITO3HABATEIBHBIX 3ajad,
BBITIOJTHEHUA XUMHYECKUX OKCIIEPUMEHTOB, CO3MaHUHM YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aWMOIIOHUMAHUIO H
B3aMMOIIOMOIIM B TPOIIECCE ITOW YYCOHOW ACATCIBHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHUE M MOCTYIKU CBOMX
TOBApHUIIEH C TTO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIICICTBHNA MTOCTYIKOB,;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHPOBO33PEHYECCKUE TMPEACTABICHUS O BEIIECTBE W XUMHUYECKOH pEaKIMK, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M COCTABIISAIOIINE OCHOBY JIJIS MMOHUMAHUS CYIIHOCTH HAYYHOW KapTHUHBI MHUPA, MPEACTABICHHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS TPUPOJBI, B3aUMOCBS3SX YEJIOBEKAa C MPUPOJHON CPeoil, O POJIU XMMHH B
MO3HAHUU ITHX 3aKOHOMEPHOCTEH;

NO03HABATEILHBIC MOTUBBI, HAIPABJICHHBIC HA MOJIYYCHHE HOBBIX 3HAHHMH 10 XUMHH, HEOOXOIUMBIC ISl OOBSICHEHUS
HAOJIF0/TaeMBIX TPOIIECCOB W SIBJICHHM, MO3HABATEIbHON, MH(MOPMAIMOHHOW W YHUTATEIBCKON KYJIbTYPHI, B TOM YHUCIIC
HABBIKOB CaMOCTOSTEJIBHONH PaOOThI ¢ YYCOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYPOH, JOCTYIHBIMH TCXHHUYCCKHMHU
cpelcTBaMKM HHPOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYCHHWIO W TO3HAHWIO, JHO003HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
MPOCKTHOW M HCCIIEIOBATENLCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOydYeHHUS B
JIaJIbHEUIIIEM

4) popMHpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JXU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAHOBKH Ha 370pPOBBIH 00pa3s
’KW3HU, OCO3HAHHWE TIOCJICACTBUNA W HEMPHUATHE BPETHBIX NMPUBBIYCK (YIOTPEOJICHUS ajKOTOJIA, HAPKOTHKOB, KYpPEHWUS),
HEOOXOAUMOCTH COOIIOJICHUS TIPaBUJI OE30MaCHOCTH MPU OOpaIeHUH ¢ XUMHYECKHUMHU BEIICCTBAMH B OBITY M PEaIbHOM
KU3HU;

5) Tpy/10BOro BOCIIUTAHHS:

MHTEPEC K MPAKTHYECKOMY H3Y4YEHHUIO MPOQEecCHuil M Tpyaa pa3IudHOro poja, YBAXKEHUE K TPYAY U pe3yibTaTam
TPYJOBOM JESITEIBHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIM BBIOOD
WHIUBUIYabHON TPACKTOPHH TPOJOKEHUS 00pa30oBaHUsl ¢ YYETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, ycmemHoi mpodecCHOHaIbHON ACSITENBbHOCTH U PA3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTh aJIalITUPOBATHCS B TPO(ECCHOHAIBHON Cpelie;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:



HKOJIOTMYECKH LIEJECO00pa3HOE OTHOIICHHE K MPUPOJIE KAK UCTOUYHUKY JKU3HU Ha 3eMile, OCHOBE €€ CyIleCTBOBAHMS,
MOHUMAaHUE LIEHHOCTU 3JI0pOBOr0 U 0Oe30macHoro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(u3nUeCKOMY M TCUXUYECKOMY 30POBbIO, OCO3HAHUE LEHHOCTH COOMIOACHUS MpaBWJI O€30MacCHOTO MOBEACHUS MNpPH
paboTe ¢ BEeUIeCTBaMU, a TAKKE B CUTYALUSIX, YTPOKAIOIIMUX 3/I0POBbIO U JKU3HU JIIO/IEH;

CHIOCOOHOCTH MPUMEHATHh 3HAHUA, IOJYy4YaeMble NpPU HM3YYEHUM XUMHHM, JJIsl PEIICHHs 3a]lay, CBS3aHHBIX C
OKpYXalolel MPUPOAHON CpEenoi, HJisi TOBBIIMIEHHUS YPOBHS SKOJOTHYECKON KYIbTYphbl, OCO3HAaHHUS TIJ00aJbHOTO
XapakTepa 3KOJIOTMUECKUX MpoOJieM U MyTed MX peuieHUs! MOCPEeJACTBOM METOJIOB XUMHH, IKOJIOTMUECKOTO MBIIIJICHUS,
YMEHHMS PYKOBOJICTBOBATHCS UM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIIBHOU ITPAKTHKE.

METAITPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanpeaMETHBIX pe3yIbTaTOB BBIACISIIOT 3HAUMMBIE 11 (DOPMUPOBAHUSI MUPOBO33PEHUS OOIIEHAYYHbIE
NOHSTHS (3aKOH, TEOpHUs, MPUHILIUII, TUTIOTE3a, (DaKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAY4YHBIX YYE€OHBIX MpPEIMETaxX M TO3BOJISIIOT HAa OCHOBE 3HAHMM W3 ATHUX MPEIMETOB (POPMUPOBATH
Npe/ICTaBlIeHne O IIeJIOCTHOM HayyHOW KapTUHE MHUpa, W YHUBEpCalbHble Yy4yeOHBbIC JeWCTBUSA (ITO3HABAaTENIbHbIC,
KOMMYHUKAaTUBHbBIC, PETYJATUBHBIC), KOTOpbIe 0O0O€CneuynBalOT (POPMUPOBAHME TOTOBHOCTH K CAMOCTOSITEIIBHOMY
IUIAHUPOBAHHUIO U OCYIIECTBICHUIO yUeOHO! e TENbHOCTH.

ITo3HaBaTe/IbHbIC YHHBEpPCAJbHbIC Y4eOHbIC JeiICTBHS

ba3oBrble 1oruyeckue 1eMcTBUA:

YMEHUS UCIOIB30BaTh MPUEMBI JTOTMYECKOTO MBILLICHHS IPU OCBOCHUM 3HAHUM: PACKPBIBATH CMBICI XUMHUYECKHUX
NOHATHM (BBIIEIATh UX XapaKTEpHbIC NMPU3HAKW, YCTAaHABIMBATh B3aWMOCBS3b C JPYTMMH IOHSITHSMH), UCIOJIB30BaTh
HOHATUS JUIsI OOBSCHEHHs OTHENbHBIX (PAKTOB U SIBJICHUH, BBIOMPATh OCHOBaHUS W KPUTEPUU IS KIIACCU(PUKALUU
XMUMHUYECKUX BEUIECTB M XMMMYECKUX pEaKLUUd, YCTaHABIMBATh NPUYMHHO-CJIEJICTBEHHBIE CBA3M MEXAY OOBEKTaMU
U3Yy4YEHMsI, CTPOUTH JIOTMYECKHE pPACCYKIEHUA (MHIYKTHBHBIC, JEAyKTUBHBIC, II0 AaHAJOTWHU), JelaTb BBIBOABI U
3aKJIFOYCHHUS;

YMEHHUE MPUMEHATH B IPOLIECCE MO3HAHUS NOHATHS (IIPEAMETHBIE U METAIIPEAMETHBIE), CHUMBOJIMYECKUE (3HAKOBBIE)
MOJIETIM, UCHOJb3yeMble B XHUMHH, IPEOOpa3OBbIBaTh MIMPOKO MPUMEHSIEMbIE B XMMHH MOJEIbHbIC NPEACTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ 3J€MEHTa), XUMHYecKas (opMylna U ypaBHEHHE XUMHYECKONW pPEaKIUMH — MpU PElICHUU
yueOHO-TI03HaBaTENbHBIX 33/1a4, C YIETOM 3TUX MOJECNbHBIX MPEAICTABICHUHN BBIABIATD U XapaKTEPU30BaTh CYIIECTBEHHbIE
NPU3HAKU M3YyYaeMBIX OOBEKTOB — XMMUYECKUX BEUIECTB U XMMHMUYECKUX PEaKUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
[IPUYUHHO-CJIEICTBEHHBIC CBSI3U U IIPOTUBOPEUHS B U3YYaeMBIX MIpOLEeCcCax U ABJICHUAX.



Bba3oBble nccienoBaresibCKue 1eiiCTBUS:

YMEHHUE UCTO0JIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSI, 4 TAK)KE B KQUECTBE OCHOBBI IS
dbopMupOBaHUs TUMIOTE3HI IO TPOBEPKE MPABUIBHOCTH BHICKa3bIBAEMBIX CYKIICHUI;

MpUOOpPETeHHE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO YUYCHHUYECKUX SKCIEPUMEHTOB, YMEHHE
HaOJII0/1aTh 32 X0JIOM IMPOIECCa, CAaMOCTOSATEIIBLHO MTPOTHO3UPOBATH €ro pe3yyibTaT, GOpMyIUpPOBaTh OOOOIICHUS U BBIBOIbI
0 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHNUS, COCTABIIATH OTUET O MPOJICTaHHON padoTe.

Pab6ora ¢ ungopmaumeii:

yMEHUE BBIOUpATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHGOPMALIUIO PA3TUYHBIX BUAOB U (OPM IpeACTaBICHUS,
MOJIy4a€MYI0 W3 Pa3HbIX HMCTOYHHMKOB (HAYyYHO-TIOMYyJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJACP)KAHMS, CIPABOYHbBIC
nocoOust, pecypchl IHTEpHETA), KpUTUYECKHU OILICHUBAThH TPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HHPOPMAITHIO;

yMEHUE TMPUMEHSATH Pa3IMUHbIE METOJBI MU 3alpOChl MPU MOUCKE U OTOOpEe WMH(OOPMAIMK U COOTBETCTBYIOIIUX
JTAHHBIX, HEOOXOUMBIX JIJISI BBITIOJIHEHUSI YUEOHBIX M TIO3HABATEIBHBIX 3aJ1a4 ONPEACIIEHHOTO TUITA, TPHOOPETEHNE OIbITa
B 00JaCTH MCIOJIb30BaHUSI WHOOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYJIbTYpOH aKTHUBHOTO
UCIIOJIb30BAHUS PA3JIMYHBIX TMOUCKOBBIX CHCTEM, CAMOCTOSITEJIBHO BBIOMpPATh ONTHUMAIIBHYIO (OpMYy MpeacTaBiIeHUS
nHGOPMAIIMK U WUTIOCTPUPOBATH peIlaeMble 3a/1a4l HECIOKHBIMU CXeMaMU, AuarpaMMaMu, IpyrumMu (popmamu rpapuku
U UX KOMOWHAIUAMY;

YMEHHE UCIOJIb30BaTh U aHAJM3UPOBATH B MpoIecce YUYeOHOU M MCCIeOBATENbCKOM NEeATeTbHOCTH HH(OpMAIUIO O
BJIMSIHUM MPOMBILIIJIEHHOCTH, CEJIBCKOr0 X035 MCTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOIHOMN CPEIBI.

KoMMyHuKaTHBHBIEC YHHBEpPCAJIbHbIC YUeOHbIE 1eCTBHSA:

YMEHHUS 3a]1aBaTh BOIPOCHI (B XOJ€ [rajiora U (WIKM) TUCKYCCHH) IO CYIIECTBY 00CYK/1aeMOU TeMbI, (hOPMYJIUPOBATH
CBOM IPEJIOKEHUSI OTHOCUTENIBHO BBITIOJIHEHHUS IPEIJIOKEHHOM 3a/1a4u;

YMEHUS MPEJCTABIATH MOJYYEHHBIE PE3yJIbTaThl IO3HABATEIBHON JIEATEIIBHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX;
JIeNaTh MPE3CHTAIUI0 PEe3YJIbTATOB BBIMOJHEHUS XMUMHYECKOTO JKCIEpPHUMEHTa (J1abopaTOPHOTO OIbITa, J1A0OpaTOPHOU
paboThI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI Y4EOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOW ITO3HABATEIbHOM M HCCIIEIOBATEIILCKON
JESTENHHOCTH TPU PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS TMO3UITUN
(obcyxenuns, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIINS COBMECTHBIX JIEHCTBUH, OTMpEeiIcHIEe KPUTEPHUEB
10 OIIEHKE Ka4eCTBa BHITIOJHEHHOMN pabOThI U APYTHe).

PeryasiTuBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eiiCTBHSA:



YMEHHUE CaMOCTOSATENBbHO OMPEEATh LEIU ACSATENbHOCTH, IIAaHUPOBATh, OCYILECTBIIATh, KOHTPOJIUPOBATh U IpU
HEO0OXOIMMOCTU KOPPEKTUPOBATH CBOIO AESATENbHOCTD, BHIOMpaTh Haubosee 3¢ peKTUBHBIE CITOCOOBI PEIICHNUS YYEOHBIX U
MO3HABATEBHBIX 3a/1ay, CAMOCTOSITEbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIOKEHHBIM alropuT™M JAEUCTBUI Npu
BBINIOJIHEHUH 3a/IaHUH ¢ YYETOM IMOTYyUYEHHUsI HOBBIX 3HAHUI 00 M3y4aeMbIX 00ObEKTaxX — BEIIECTBAX U PEAKIMIX, OLEHUBATD
COOTBETCTBHME TOJYYEHHOIO pe3yjbTaTa 3asBICHHOM II€JM, YMEHHE MHCIOJb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
npeajiaraéMble B YCJIOBHH 3aJaHUM.

HNPEAMETHBIE PE3YJIBbTATBI

B cocraBe mnpeaMETHBIX pE3yNbTaTOB IO OCBOCHHUIO O0S3aTENbHOTO COAEPKAHUS, YCTAaHOBJIEHHOTO JAaHHOM
denepanbHOil paboueld mMporpaMMoM, BBIACNSIOT: OCBOCHHbIE OOYYAlOUIUMUCS Hay4HbIE 3HAHHS, YMEHHMS U CIOCOOBI
neicTBUH, crienrnduueckue 1uisi IpeIMETHON 00macTu «XUMUS», BUABI IESITEIbHOCTH IO MOJIYYEHUIO HOBOT'O 3HAHMUS, €TI0
UHTEpIIpEeTaIluH, TPeoOPa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoniry 00yuenus B 8 kiacce npeqMeTHbie pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTh ChOPMHUPOBAHHOCTD
y 00y4aromuxcsi yMEHHI:

e PacCKphIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHSTUN: aTOM, MOJIEKYJla, XHMUYECKUIA 3JIEMEHT, POCTOE BEIIECTBO,
CIIO)KHOE BEILECTBO, CMeCh (OJHOPOAHAsT W HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEJbHAs AaTOMHas M
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasl 10JIsl XUMHYECKOrO JIEMEHTA B
COEMHEHUM, MOJIAPHBIA OOBEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJIb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHB
OKHCIJICHUS, XUMHUYECKas peakuus, KIacCU(PHUKALUs pPEaKIUil: peakuuu COEAMHEHHUs, PEeaKUUH pas3ioKeHus,
peaKuy 3aMeleHUs], peakul oOMeHa, 3K30- U SHAOTEPMHUECKUE PEaKLUHU, TEII0BOM 3 (eKT peakiuu, sapo
aToMa, 3JIEKTPOHHBIN CJI0H aTOMa, aTOMHasi OpOUTalIb, paJuyC aToMa, XUMUYECKasl CBsI3b, TIOJISIPHAs U HEMOJSIpHAsI
KOBaJICHTHasl CBs3b, MOHHAs CBA3b, MOH, KATHOH, aHMOH, PACTBOp, MaccoBas JI0Js BelliecTBa (IIPOLICHTHAs
KOHIICHTpAILIMs) B paCTBOPE;

e WJUIFOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XMMHYECKHX IOHATHA M NPHUMEHATh ITU IOHATHS IPU ONHCAHUU
BEILIECTB U UX MPEBPALICHU;

e HCIOJB30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISl COCTaBICHUS (POPMYIT BEIIECTB U YPAaBHEHUM XUMHUUECKUX PEaKIIHIA;

e OINpEAeNATh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHUSX, CTENEHb OKHCICHHUS JJIEMEHTOB B
OMHApHBIX COCIMHEHMAX, MPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCy COSAMHEHMH Mo (GopMmyiaM, BUA
XUMHYECKOM CBSI3U (KOBAJEHTHAsl M MOHHAS) B HEOPIaHUYECKUX COEAMHEHMSIX;



packpeiBaTh cMmbica Ilepuonuueckoro 3akona JI. 1. MeHneneeBa: 1eMOHCTPUPOBATh IOHUMAHUE NIEPUOJUYECKON
3aBUCUMOCTH CBOMCTB XHMHYECKHUX 3JJIEMEHTOB OT HUX MojoxkeHus B Ilepumonnueckoid cucreme, 3aKOHOB
COXPAHEHHS MACChl BEIIECTB, IOCTOSIHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOT'O YUEeHHsI, 3aKOHA ABOraipo;
OMKCHIBATH U XapaKTEpPU30BaTh TaOIMuHyI0 popmy Ileproanueckoit CUCTEMbl XMMUYECKUX 3JIEMEHTOB: Pa3inyarh
HNOHSTHS «TJIaBHas noAarpynmna (A-rpymnma)» u «modouynas noarpynmna (b-rpymnmna)y», Manesie U OOJbIINE MEPUODI,
COOTHOCHUTH 0003HAYEHUS!, KOTOpPbIE UMEIOTCs B Tabnuie «[lepuoanueckas cucreMa XuMu4yeckux 3yeMenToB 1. U.
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMUYECKUX AJIIEMEHTOB (COCTaB M 3apsij sSApa,
oO111ee YuCIo 3JIEKTPOHOB U pacipeieNIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJacCU(ULIUPOBATh XUMHUYECKHUE D3JIEMEHThI, HEOPraHMYECKHe BEUIECTBA, XMMHUYECKHE peakUuH (M0 YUCITy H
COCTaBYy y4aCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOILIME XWMUYECKHE CBOMCTBA BEIIECTB pPAa3IMYHBIX KIJIACCOB, MOJTBEPXKAas
OINKMCAaHKE MPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIUM;

IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT WX KAYECTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUIN B PA3IMYHBIX YCIOBUSIX;

BBIYHCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIDHYIO MacChl BEIECTB, MAacCOBYIO JOJIO XHMHYECKOIO
3JIEMEHTA 10 (QopMyJie COEIUHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUThH PacuéThl [0 YPABHEHUIO
XUMHUYECKOM peaKIny;

IPUMEHSATh OCHOBHBIE OIEpAallMd MBICIUTEIIBHON IESTENbHOCTH — aHajlu3 M CHUHTE3, CpaBHEHHUE, 0000IeHue,
CUCTEMAaTHU3allMI0, KiIacCU(UKAINIO, BBISBICHHE NPUYMHHO--CIEIACTBEHHBIX CBS3€M — A1 M3y4EHHUs] CBOMICTB
BEIIECTB M XMMMYECKHUX pEaKUUl, €CTeCTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HaOJIO/IeHUEe, HU3MEpPEHUE,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN);

CJIEI0BaTh MPaBUJIaM MOJIb30BAaHUS XUMUYECKOM MOCYAON U J1aOOpaTOpPHBIM 00OpYIOBAaHUEM, A TAKXKE MpaBUIIaM
oOpallleHus] ¢ BEUIECTBAMHU B COOTBETCTBUHM C HMHCTPYKIHMSMH IO BBIIOJHEHHUIO JIA0OPAaTOPHBIX XUMHUYECKUX
OIBITOB IO TOJYYCHHIO U COOMpaHHIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA M KHUCIOPOAA), HMPUTOTOBICHUIO
PacTBOPOB C OINPEIEIEHHON MacCOBOM J0JIEM paCTBOPEHHOIO BEILIECTBA, IJITAHUPOBATh U IIPOBOJAUTH XUMUYECKHUE
SKCIIEPUMEHTHl 110 PACHO3HABAHUIO PACTBOPOB IIEJOYEH M KHUCIOT C TMOMOUIBIO HHAMKATOPOB (JAKMYC,
denondranenH, METUIOPAHX U IPYTHUE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U KoHTpobHEIe IpakTiaeckue DJIeKTpOHHbIe (I (POBbHIE)
n/n TEeM NMPOrpaMMsbl o0pa3oBaTe/IbLHBIE Pecypchl
porp Beero padoTsbI padoThI P peeyp
Pazjean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

) MPAKTUYECKOUN ACATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/] M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tousitue 5 bubnuoreka [IOK

) 00 oxcuaax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHMIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c

Utoro mno pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
Xumnueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUT

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
Mennene-esa. CtpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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XUMHYECKAA CBA3b.

bubmuoreka [JOK

3.2 OxucnTeNnbHo- 8 https://m.edsoo.ru/7f41837¢

BOCCTAHOBUTCIIBHEIC peaKHI/II/I

bubmmorexa [{OK

Hroro no paszeny 15 https://m.edsoo.ru/741837¢
p 3 bubmmoreka [{OK

€3CPBHOC BpEMA https://m.eds00.ru/7f41837¢
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThI pecypesI
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE O METOIaX MO3HAHUSA B XUMUU 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas pabota Ne 1 «[Ipasuia
3 paboTHl B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3AesieHust cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «I?;I;T;qe?;: ;([:l\r/)laelcé);a;H; npumMepe 1 bubmorexa LOK
N https://m.edso0.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bu6mmoreka [JOK
6 ATOMBI H MOJICKYJIEI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bubnmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIECTBA 1 bubnorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d2d50
o | e oo enee. | BuGorsa 101
pMyJa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
11 OrtHocHTEeNnbHAS aTOMHAas Macca. 1 bu6nmoreka [JOK
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OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323c

MaccoBas 10151 XMMHUYECKOTO

bubmuoreka [JOK

12 3JIEMEHTA B COCUHECHUH https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. Moib. bubmmoreka [{OK
MognspHas macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUsI MacChl BEIECTB. bubnuoreka [JOK
XUMHYECKUE YPABHCHMS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSM XUMHYECKUAX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peaKkiuit
K1 .
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIIUKJIONIEIUCT O6og1trlleHne u bubunorexa LIOK
) . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponbHaas padorta Nel o teme bubnuoreka [JOK
«BellecTBa U XUMHUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
B — .C
21 B(?:nya KI/CII(\:/IJIeg Bor%f 3n;1\:eT:IT; u Eubmrorexa OK
Ayxa. POt https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
| Samate  coerss ot B LOK
POJIA \peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 okcuaax
23 saGoparopit mpovmemmer u6orera LIOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHne kucnopoia
24 TennoBoit 3¢ ekt XuMHUECKO bubnuoreka [IOK
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pCaKknuu, NOHATUC O
TCPMOXUMHUYCCKOM YPAaBHCHUU, SK30- U
OHAOTCPMHUYCCKUX PCAKIINUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmmoreka [{OK

25 3arps3HeHue BO31yXa, CIIOCOObI €ro https://m. edsoo.ru/ffod4cda
MIPEIOTBPAICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 <<1PlonyquHe " EO6I/IpaHI/I€ KHCJIOpO/Jia bubmmorexa LIOK
o ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
27 Bonmopox — anemeHT u npoctoe bubnuorexa [JOK
BemecTBo. HaxoxieHne B npupojie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJopoza. IIpumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTAX U CONISAX bubmrorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mory4eHust BOA0Opoaa B bubnuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
3L dlonyuene n cobupane sotopora Bucmorea LIOK
yi oIp slopoa, https://m.edsoo.ru/ff0d4f42
W3Y4EHUE ero CBOMCTBY
30 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B 618
33| nemeersa ra no ero mmecTHONy Bu6morera LIOK
B My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucienust 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEaKI[MU Ha OCHOBE 3aKOHA bubmiorexa LIOK
R . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 dOu3ndecKrue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnunoreka [JOK

HHAUWKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacblleHHbie

bubmuoreka [JOK

37 Y HEHACBIIIEHHBIE pacTBOPHL. MaccoBas https://m. edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTtuyeckas padora Ne 5 o teme
«IIpuroToBieHue pacTBOPOB C bubnuorexa [JOK
38 . o . .
ONpeAENIEHHON MAacCCOBOM 10EH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEWIECTBA»
39 KonTponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuduxanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KI/ICJ‘I}Z)LITHBIX OCHOBHBIX U aM(pOTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnoter: cocras, knaccudukanms, bu6mmoreka [IOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune n XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa
46 cnocoéLII) nIi)n )CHI/I}I XI/IMI/I‘IZEKI’/IG bubmorexa [JOK
o yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33124 TI0 TEME bubnunoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
I'enernueckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK
48 . _
HEOPraHUYECKUX COCTMHEHUN https://m.edso0.ru/00ad9a50
49 O06001eHre 1 cucTeMaTu3aus 3HaHUHA bubnuoreka [{OK
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https://m.edsoo.ru/00ad9cbh2

KonTtponeHas padota Ne3 mo teme

bubmuoreka [JOK

"
50 OCHOBHBIGUEJIaCCI)I HEOPraHUYECKUX https://m. edsoo.ru/00ad9ela
COE€AUHEHU I
IlepBBle NOMBITKY Ki1acCU(PUKALIUN
51 XI/II\I/)H/I‘-IGCKI/IX DJIEMEHTOB ?IOH;[II/IG o Bubmaoreka LJOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ileprognueckmnii 3aK0H U
52 H PHO bubmmoreka [{OK
€pHOoINYECKast CHCTEMa XUMHUECKHIX _
https://m.edsoo.ru/00ada52c
anemeHToB J. . Meneneera
53 Ileproapl, TPYIIIBI, TOATPYIIIIEL Bubmiorexa LIOK
PUOJBL, TPYTIBL, HOATPYT https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHune IEeKTPOHHEBIX 000JI0UEK
55 P P N bu6mmoreka [IOK
aToMOB 3J5ieMeHTOB [leproanueckoit i
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenpaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA 10 €ro MOJI0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuTHUs HayKu U npaktuku. /. 1. bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEIaror U https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnunoreka [JOK
58 i
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas cBs3b bubmiorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHasi XUMUYECKasi bubnuoreka [IOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

CBSI3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Crenens oxuceHis 1 https://m.edsm])_.[ ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OKHCIIUTEIH U BOCCTAHOBUTCIIH 1 https://m.e dsol_.[ru 100adb076
65 KonTponsnas pabora Ne4 no teme 1 bubnuorexa [JOK
«CtpoeHne atoMa. XUMHYECKasi CBSA3b) https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3alusl 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

 Xumusa, 8 xmacc/ T'abpuensa O.C., OctpoymoB W.I'., CmankoB C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

Xumus, COopHUK 3a1ay U ynpaxkHenuit, 8 kinacc / ['abpuensu O.C., Tpurouax
N.B. - M.: Ilpocsemenue, 2023

Xumusi. Pabouass terpans. 8 kmacc. Nabpuensn O. C., CnaakoB C. A.,
Octpoymos U. I'. - M.: [Ipocsemienue, 2023

Xumusg. Tetpanp ans 1a00paTOPHBIX ONBITOB M MPAKTHYECKUX padboT. 8 KII.
IMabpuensn O.C., AxcenoBa U.B., Octpoymos N.I'. — M.: IIpocBemenune, 2023

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

VYpoku xumum B 8 kiacce. Mertonuueckoe mnocobue. [Mabpuensn O. C,
Octpoymo W. I" CnaakoB C. A, Axcénona U. B. - M.: [Ipocsemienue, 2022 —
176 c.

Xumus: TexHonoruueckue kaptel Kk yueoHuky O. C. N'abpuensna «Xumus. 8
Kjmaccy: meroguueckoe mnocodbue / JI. WM. AcanoBa. — M: JIpoda, 2020
["abpuensu O.C., JIvicoBa I'.I'. Xumus 8 xnacc [IpoBepouHbie U KOHTPOJIbHbBIE
paboTsl - M.: [Ipocsemenue, 2023 - 176 c.

U DPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljurhttps://edu.skysmart.ru/
https://resh.edu.ru

https://uchi.ru/

https://www.yaklass.ru/



https://educont.ru/?utm_source=eljurhttps://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

