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INOACHUTEJIBHAS 3AIINCKA

MporpaMma rno XMMmMn Ha ypoBHe OCHOBHOTO 06LLEro 06pa3oBaHns COCTaB/eHa Ha OCHOBE
TpeboBaHW K pe3ynbTaTaM OCBOEHWS OCHOBHOW 00pa3oBaTe/lbHOM MNpPOrpaMmbl OCHOBHOMO
obuero obpasoBaHus, npeactaBneHHbIX B PFOC OO0, a Takke Ha OCHOBE (hefepanbHON
paboyeii nNporpaMMbl BOCMMTaHMS U C YYETOM KOHLENUMKU npenogaBaHust y4ebHOro npegmera
«XuUMmns» B 06pasoBaTe/ibHbIX OpraHusauuax Poccuiickoin ®egepauun.

MporpaMma no xvMuy [aéT npeAcTaBleHVe O Lensx, o6Llen cTpaternv obyyeHus,
BOCMWTAHWUA W pasBUTMA 0OyvaloLMXCA CpefcTBaMu Yy4yeBHOro npeameTa, YycTaHaB/IMBaeT
06s3aTe/IbHOe MPefMeTHOe COAepXKaHue, NpeaycMaTpuBaeT pacnpefesneHne ero no knaccam u
CTPYKTYypVpOBaHuWe No pasgenam v TeMam nporpamMmbl Mo XMMnUK, onpesensieT KOoMYecTBEHHbIe
M KayeCTBEHHble XapaKTEPUCTUMKM COAEpPXKaHWs, PEeKOMEeHAYeMyK MOoCnef0BaTe/lbHOCTb
N3YYEHUS XUMUN C YHETOM MEXMPEAMETHBLIX U BHYTPUMNPEAMETHbIX CBA3EM, IOMMKN Y4eOHOro
npouecca, BO3pacTHbIX 0CO6EHHOCTeN 00yyatoLLMXCs, OnpeaenseT BO3IMOXHOCTU npeamMeTa Ans
peannsaumm TpeboBaHWI K pe3ynbTaTaM OCBOEHMS OCHOBHOIM 06pa3oBaTe/ibHOM MporpaMMbl Ha
YPOBHE OCHOBHOr0 06Lero 06pasoBaHus, a Takxe TpeboBaHUiA K pe3y/ibTataM 06y4eHNs XMMmn
Ha YpOBHE Le/en W3yvyeHUs nMpeaMeTa WM OCHOBHbIX BWAOB Yy4eOGHO-NO3HaBaTe/IbHOM
[eATeIbHOCTY 06y4atoLLEerocs no 0CBOEHUIO Y4eOHOIo COAepXKaHus.

3HaHue XMMUK CNYXXUT OCHOBOI Ans (hOPMUPOBAHUA MMPOBO33PEHMS 06yYatoLLLerocs, ero
NpeLCcTaB/eHNA 0 MaTePUaIbHOM eJMHCTBE MMPA, BXKHYHO PO/b UIpatoT hopMmpyemMble XMMUEN
MPeLCTaB/IeHNA O B3aVIMOMNPEBPALLLEHNAX 3HEPTUN 1 06 3BOJIOLMM BELLIECTB B NPUPOLE, 0 NMYTAX
peleHns rnobanbHbIX MNPo6/EM  YCTOMYMBOrO pasBUTUSA  Ye/lOBEYECTBA —  CbIPbEBOWA,
9HEPreTNYeCKOM, NULLLEBON 1 3KOIOMMYeCKol 6e30nacHOCTI, NPo6/ieM 34paBOOXPaHEHNS.

3y4yeHve xumun:

CMoCOOCTBYET peanu3aumy BO3MOXHOCTE A1 caMopasBuTUS M (hOPMUPOBAHMS
KYNbTYpPbl IMYHOCTK, €€ 06LLEN N (PYHKLMOHASIbHOW FPaMOTHOCTH;

BHOCUT BK/1aZ B POPMMPOBaHNE MbILL/IEHUA U TBOPYECKMX CMOCOBGHOCTEN 00yyvatoLLmxcs,
HaBbIKOB WX  CaMOCTOATENIbHOA  Yy4YeOHON  [eATeNbHOCTM,  3KCMEPUMEHTAIbHbIX U
MCCNefoBaTeNIbCKUX YMEHUI, HEOOXOAUMbIX KakK B MOBCEAHEBHOM >KM3HM, TaKk W B
MPO(ECCMOHA/IbHOMN LeATENIbHOCTH;

3HaKOMWUT CO CMeumMpUKON Hay4yHOro MbILIEHUS, 3aK/1afblBaeT OCHOBbI LeNOCTHOrO
B3rnafa Ha eIMHCTBO NMPUPOAbI U YenoBekKa, ABNAETCA OTBETCTBEHHbLIM 3TarnoM B (DOPMUPOBaHNM
eCTeCTBEHHO-Hay4YHOM rpamMmoOTHOCTY 06YyYatoLLUXCS;

Cnoco6CTBYeT  (HOPMUPOBAHUIO  LIEHHOCTHOTO OTHOLUEHWA K €eCTEeCTBEHHO-Hay4YHbIM
3HaHWAM, K NPUPOAEe, K YenoBeKy, BHOCWUT CBOM BKfaL B 3KOMOrMyeckoe 06pa3oBaHue
obyuyaroLLmXcs.

[aHHble HanpaBfeHns B 00YyYEHUM XUMUK 06ecnevmBatoTCst CNeungUKon copepaHms
yyebHOro npeamMeTa, KOTOPbIA SBASETCA MefarorMyeckn afanTUpPOBaHHLIM  OTPAXKEHWEM
6a30B0IN HAYKM XMMWUW Ha ONpeaenéHHOM 3Tare e€ pasBuTUsS.

Kypc Xxumuny Ha ypoBHE OCHOBHOrO 06Liero o6pasoBaHWsi OPUEHTUPOBAH Ha OCBOEHWE
06yyaloLMMMCA CUCTEMbI MEPBOHAYA/IbHbIX MOHATUIA XUMWW, OCHOB HEOPraHWMYECKOW XUMUW 1
HEKOTOPbIX OTAE/bHbIX 3HAYUMBbIX MOHATUIA OPraHNYeCcKon XMMmn.

CTpyKTypa cofep>xaHus nporpammbl Mo XMMUW CHOPMUPOBaHa HA OCHOBE CUCTEMHOIO
noaxofa K eé msyyeHunto. Cofep)kaHue CKNafblBaeTCHd M3 CUCTEMbl MOHATUIA O XUMUYECKOM
3/leMEHTe W BELLECTBE W CUCTEMbI MOHATUI O XMMUYeCKOW peakuun. O6e 3TU CUCTEMBI
CTPYKTYPHO OpraHu3oBaHbl M0 MPUHLMNY MOCNeA0BaTeNlbHOMO PasBUTUA 3HaHWA Ha OCHOBE
TEOPEeTUYECKNX NPeLCTaBEHNI Pa3HOr0 YPOBHS:

— aTOMHO-MO/IEKY/IAPHOr0 YYEHNSA KaK OCHOBbI BCEro eCTECTBO3HaHWS;

— Mepunognyeckoro 3akoHa [. V1. MeHzeneeBa Kak OCHOBHOMO 3aKOHa XUMUMK;

— YUYeHWS 0 CTPOEHWUM aTOMa Y XMMUYECKOM CBA3W;

— NpeLcTaBeHnin 06 3NeKTPONUTUYECKON AMCCoLMaLM BELLLECTB B pacTBOpax.



TeopeTnyeckne 3HaHWSA PacCMaTpuBAKOTCA HA OCHOBE 3MMUPUYECKN TMOMYYEHHBIX W
OCMbIC/NIEHHbIX (haKTOB, pPa3BMBAlOTCA MOC/EL0BaTe/lbHO OT OLHOr0 YPOBHSA K Apyromy,
BbIMOMHAA (PYHKLMN OOBSACHEHWUS WM MPOrHO3MPOBAHWS CBOWCTB, CTPOEHWUS U BO3MOXHOCTEN
MPaKTUYeCKOro NPUMEHEHNS 1 NOTyHEeHUS N3yYaeMbIX BELLEeCTB.

OcBOeHMe nporpammbl MO XUMWK CMOCOGCTBYET (DOPMUPOBAHUIO MPELCTaBNeHUs O
XUMWUYECKON COCTaBNAOLLEN HAy4HON KapTWHbl MUpa B JIOTMKe €eé CUCTEMHOW NpPUpPOLbI,
LIEHHOCTHOTO OTHOLLUEHUSA K HAYYHOMY 3HaHWIO M MeTOLaM MO3HaHUA B HayKe. VI3yyeHne Xummm
MPOMCXOAUT C NPUBMEYEHUEM 3HAHWA U3  paHee W3YYeHHbIX Y4ebHbIX MpeaMeTOoB:
«OKpyxaroLmii mup», «bronorus. 5-7 knaccbl» 1 «Pusmnka. 7 Knacc.

Mpwn N3yyeHUn XUMUM NPONCXOAUT (POPMUPOBAHME 3HAHWNIA OCHOB XUMUYECKOW HayKWN Kak
06/1aCTN COBPEMEHHOIO eCTECTBO3HAHUA, MPaKTUYECKON [LeATeNlbHOCTU YesloBeKa U KakK OfHOro
13 KOMMOHEHTOB MMPOBOW Ky/bTypbl. 3agaya y4yebHOro npegmeTa COCTOMT B (DOPMUPOBAHWM
CUCTEMBbI XUMUYECKMX 3HAHUA — BaXXHEMLINX (DAKTOB, MOHATUIA, 3aKOHOB M TEOPETUYECKMX
MONOXEHWN, [OCTYMNHbIX 0606LLEHNA MMPOBO33PEHYECKOIO XapakTepa, f3blka HaykKu, B
NPUOBLLEHUN K HAYUYHbIM METOAAM MO3HAHWUA NPU N3YYeHUW BELLEECTB U XUMUYECKNX PeakLuid, B
(hOpMUPOBAHMM U Pa3BUTUM MO3HABATENIbHLIX YMEHUA W WX MPUMEHEHUN B Y4ebHO-
no3HaBaTe/lbHON U y4ebHO-UCCNe0BaTEIbCKON feATeIbHOCTI, OCBOEHUM NpaBu/ 6e30nacHoro
o6palLeHNs C BeLL,eCTBaMM B MOBCEAHEBHOM XMN3HM.

Mpy M3yYyeHUU XMMUW Ha YPOBHE OCHOBHOIO O06LLEro 06pa3oBaHUA BaXXKHOE 3HaYeHue
nprobpenn Takune Lenn, Kak:

— (hopMMpoBaHWe WHTENNEKTYa/IbHO Pa3BUTON SIMYHOCTU, TOTOBOW K CamMo0bpa3oBaHuio,
COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO peLLeHWiA, CNOCOOHON afanTUMpoBaTbCs K
ObICTPO MEHSAIOLMMCS YCIOBUSAM YKU3HN;

— HanpaBNeHHOCTb O0Oy4YeHWs Ha CUCTeMaTM4eckoe MpuobLLeHne 00yyaroLmMXes K
CaMOCTOATE/IbHOM  MO3HaBaTe/IbHOW  [eATEeNbHOCTM,  Hay4YHbIM  MeToZam  MO3HaHus,
(hOPMUPYHOLLIMM MOTUBALMIO U Pa3BUTHE CMIOCOBHOCTEN K XUMUU;

— o006ecneyeHne YCNOBUIM, CMOCOOCTBYIOLMX MNPUOBPETEHUIO O6y4YaloWMMMUCA OnbiTa
pa3HoO06pa3HON AeATeNIbHOCTM, MO3HaHUA U CaMOMO3HaHWSA, K/HOUYEBbIX HABbIKOB (K/HOYEBbIX
KOMMETEHUMIN), UMEIOLLMX YHUBEPCA/IbHOE 3HAYEHWE NS Pa3/IMYHbIX BUAOB LeATEIbHOCTY;

— hopmupoBaHme 06LLel (YHKLMOHABHON 1 eCTECTBEHHO-HAYYHON rpaMOTHOCTU, B TOM
yncne YMeHUn OOBACHATb U OLEHMBATb SIB/IEHUS OKPYXKAlOLLEro mMupa, MUCMosib3ys 3HaHUA ©
OMnbIT, MONYYEHHbIE MNPU U3YYEHUN XUMWUK, MPUMEHATb WX MNPU  pelleHun npobnem B
MOBCEAHEBHOM YXXN3HWN 1 TPYLOBOIN LeATENbHOCTH;

— (hopMUpoBaHMe Y 00YHaOLLUMXCA TYMAaHUCTUYECKUX OTHOLLEHWI, MOHUMAaHUS LLEeHHOCTY
XUMUYECKNX 3HAHWUI A1 BbIPabOTKM 3KOMOMMYECKN LienecoobpasHoOro nosefeHus B ObITy ©
TPYLOBOW [eATENIbHOCTU B LieNIIX COXPaHEHUS CBOEro 3[0POBbS U OKPYXXatoLLein MpupoLHOiA
cpenbl;

— pa3BuTVEe MOTUBALUM K 06YYeHUIO, CMOCOBHOCTEN K CAMOKOHTPO/IHO 1 CAMOBOCMUTAHUIO
Ha OCHOBe YCBOEHWS 00LLeYenoBeYeckKnX LEHHOCTe, FOTOBHOCTU K OCO3HAaHHOMY BblGOpY
npoguNa N HanpaBIeHHOCTY fasbHelLLEero 06y4eHuns.

OOLLee YMco 4acoB, OTBEAEHHBIX A1 U3YUYEHUSt XUMUWU HA YPOBHE OCHOBHOIO OO6LLEro
obpasoBaHus, cocTtaenseT 136 yacos: B 8 Kacce — 68 yacos (2 yaca B Heflento), B 9 knacce — 68
yacoB (2 Yaca B Hefento).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

HepBonaqanLHMe XUMHYECCKHUC ITIOHATHA

MpeameT XuMuKU. Pofb XMMUW B XXU3HM YenoBeka. XUMUS B CUCTEMe HayK. Tena u
BelllecTBa. Pu3MYeCKMe CBOWCTBa BellecTB. ArperatHoe COCTOSHMe BellecTB. [OHATME O
MeToAax nosHaHus B XuMuu. YucTole BelecTBa 1 cMecu. Cnocobbl pasfenieHns CMeceil.

ATOMbI 1 MONeKy/bl. XUMWUYECKME 3n1eMeHTbl. CUMBO/bI XUMUYECKUX 3/IEMEHTOB.
[MpocTble 1 CNOXKHbIE BeLlecTBa. ATOMHO-MONEKY/IAPHOE YUeHNe.

XvMuyeckas qopmyna. BaneHTHOCTb aTOMOB  XMMWYECKMX — 3/1IEMEHTOB.  3aKOH
MOCTOAHCTBA COCTaBa BellecTs. OTHOCKTENIbHAA aToMHasd Macca. OTHOCUTENIbHAas MOJeKynspHas
macca. MaccoBas 01151 XMMUYECKOr0 3/1eMeHTa B COeVHEHUN.

KonunyectBo BeulectBa. Monb. MonspHas macca. B3ammocBa3b KO/MMYeCTBa, Macchbl U
ymcna CTPYKTYPHbIX eAvHUL, BeLlecTsa. PacyéTtbl no hopmyniaM XMMUYECKUX COEANHEHWI.

Pu3nyeckne N XMMUYeckne sBneHUA. XMMUYECKasd peakums U eé npusHakui. 3akoH
COXpaHeHUs MacChbl BeLLeCTB. XMMUYeCKUe ypaBHeHus. Knaccudukaums XMMUYECKUX peakumii
(coegnHeHWs, pa3noXeHus, 3ameLLeHns, 06MeHa).

Xumuueckuit IKcnepumenm:

3HAaKOMCTBO C XMMWYECKOMN MOCY[O0i, npasuiamy paboTbl B nabopatopuv v npuémamm
obpatleHuns ¢ nabopatopHbIM 060PYLOBaHVEM, WU3y4YeHMe W OnucaHue (U3NYeCKUX CBOWCTB
00pas3LL0B HeopraHNYecKnx BeLLecTs, HabnroaeHre usnyeckmx (nnasneHre BOCKa, TasgHWe Nibja,
pacTvpaHue caxapa B CTYMnKe, KUMeHVe U KOHAEHCAUMs BOAbl) U XMMUYECKMX (TOPEHMe CBeuun,
npoKanneaHne MeLHON NPOBOJIOKM, B3aUMOJENCTBME Mefa C KUCNOTOW) ABMEHWI, HabnoLeHMe
W OnucaHWe MPWU3HAKOB MPOTEKAHWMS  XMMWYECKUX peakumid  (pa3fioXeHue — caxapa,
B3aVMMOLENCTBNE CEPHOM KUCMOTbI C XN0puaoM bapus, pasnoxeHue rugpokcemga megm (11) npw
HarpesaHuu1, B3aUMO[EWCTBME XKene3a C pacTBopoM comm meam (I1), m3yyeHme crnocoboB
pasfiefieHnsi CMeceldi: C MOMOLLbKO MarHuTta, (PUIbLTPOBaHWE, BblNapuBaHue, LUCTUNNALNS,
Xpomarorpagus, MpoBefeHne OYUCTKM MOBAPEHHOW COMW, HabflofeHVe W onucaHue
pe3ynbTaTOB MPOBELEHNSA OMbiTa, WIHOCTPUPYIOLLEr0 3aKOH COXPaHeHusi MaccChbl, CO3faHue
mogeneil Monekyn (LUapoCTeP>KHEBbIX).

Baxueiimmue NMpPpEeaACTABUTEC/IM HEOPraHU4YE€CKUX BEIIECTB

Bo3gyx — cmecb rasos. CoctaB Bo3gyxa. Kucnopof — 3neMeHT ¥ NpoCcToe BeLLecTBO.
HaxoxxaeHune Kucnopoga B NpMpoge, (hn3nyeckmne n XMMmnYeckre CBOMCTBa (peakumm ropeHuns).
Okcuabl. NpumeHeHne kucnopoga. Crocobbl MOMyyYeHUs Kucnopoga B nabopatopun U
MPOMbILLNEHHOCTU. KpyroBopoT Kucnopoga B npupoge. O30H — anioTponHas MOAUMUKaLUS
Kuncnopoga.

TennoBoli 3(eKT XUMUYECKOW peakumn, TEPMOXMMUYECKME YpaBHEHUS, 3K30- W
9HAOTEPMUYECKME peakumn. TONAMBO: Yrofib M MeTaH. 3arps3HeHue BO3f4yXa, YCW/eHue
MapHWKOBOr o 3ghheKTa, paspyLUeHne 030HOBOTO C/IO0S.

Bogopos — 3nemMeHT M NpOCTOe BellecTBO. HaxoXgenwe Bojopofa B NpUPOJe,
(h13nYeCKMe N XMMUYECKNe CBOCTBA, MPUMEHEHWe, Crnoco6bl MonyyeHns. Kucnotsl 1 conu.

MonsipHbIn 06bEM ra3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHWSAM.

®usnyeckme cBOMCTBA BOAbl. Boja kak pactBopuTens. PacTBopbl. HacbileHHblE ©
HEHacCbILWeHHbIe pacTBOpbl. PacTBOPMMOCTL BeLLEeCTB B Bofe. MaccoBas [0/ BellecTsa B
pacTBope. XvMWYecKue CBOICTBa BOAbl. OCHOBaHWSA. Ponib pacTBOPOB B MPUPOLE U B XXU3HM
yenoseka. KpyrosopoT BOAbl B npupoge. 3arpsasHeHne npupogHbiX Bog. OxpaHa M 04McTKa
MPUPOLHbIX BOA.

Knaccumkaums HeopraHuyeckmx coeguHeHuin. Okcupbl. Knaccugumkaums OKCUZOB:
coseobpasytoLme (OCHOBHbIE, KUCNOTHbIE, aM(DOTEPHbIE) U HeconeobpasytoLme. HomeHknatypa
OKCUZ0B. ®PU3NYECKME U XMMUYECKNEe CBONCTBA OKCMAOB. MonyyeHve OKCUAO0B.



OcHoBaHus. Knaccumkaums OCHOBaHWIA: LLENOYM U HEpacTBOPWMbIE OCHOBAHWS.
HomeHKknaTypa OCHOBaHWIA. DPU3MYECKME M XMMUYECKME CBOWCTBA OCHOBaHMI. [lonydeHue
OCHOBaHMWIA.

Kucnotel. Knaccugmkaums kucnot. HomeHknatypa KuCnoT. ®usnyeckre n XMmmnyeckme
CBOWCTBaA KMCNOT. Pag akTuBHOCT MeTannoB H. H. bekeTtosa. [NonyyeHune KucnoT.

Conn. HomeHknatypa coneit. ®Pusmnyeckme M XMMMYecKne CBOWCTBa coneid. MonyyeHue
conei.

"eHeTMYecKas CBA3b MEXAY KlaccaMn HeopraHNYeCcKUX COeAUHEHWA.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOe OMpefesfieHne CoAepXaHusa KMCNoposa B BO3AyXe, MofyyeHue, cobupaHme,
pacnosHaBaHMe W W3y4YeHWe CBOWCTB KWCMOpoda, HabnofeHue B3aMMOAENCTBMS BELLECTB C
KMCNOPOLOM W YCNOBUS BO3HWKHOBEHMS N MPeKpaLLeHns ropeHus (noxkapa), 03HaKoM/eHWE C
obpasuamy OKCMAOB W OMWCaHWe WX CBOWCTB, MOJlyYeHMe, cobupaHue, pacrno3HaBaHue W
N3y4yeHne CBOWCTB Bogopoda (ropeHue), B3avMofeincTsue Bofopoga ¢ okcuzgom Megn (11)
(BO3MOXXHO MCMO/b30BaHWE BUAeOMaTepmanos), HabnogeHne 06pasLioB BELLECTB KOMIMYECTBOM
1 monb, uccnefoBaHne 0COOGEHHOCTEN PACTBOPEHWS BELLECTB C Pas/IMYHOW pacTBOPUMOCTbIO,
NMPUroTOB/IEHME pPAacTBOPOB C OMpefeNéHHON MaccoBON [oNeii pacTBOPEHHOro BeLLecTBa,
B3aMMO/eNCTBME BOAbI C MeTannaMu (HaTpuem W KanblyeM) (BO3MOXHO WCNO/b30BaHMe
BUEOMaTepnanoB), UccnefoBaHne o6pasLoB HeopraHMYecKuX BeLLeCTB pas/IMyHbIX K1accoB,
HabneHne U3MEHEHNUS OKpacKW WHAMKATOPOB B pacTBOpax KWUCMOT W LUESIOYelr, U3y4veHue
B3aumMofeicTeua okcuga megu (1) ¢ pacTBOpOM CepHOW KUCNOTbI, KUC/IOT C MeTaaiamu,
peakuuii HelTpanusauuu, Mosly4eHUe HepacTBOPUMbIX OCHOBaHWM, BbITECHEHWE OLHOrO
MeTa1a ApYrum U3 pacTBopa CoMu, peLleHne aKCnepuMeHTabHbIX 3a4a4 No TeMe «BaxHelLwme
K/1acCbl HEOPraHNYECKMUX COeLUHEHNI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumMudeckux siementros JI. HU.
MeH}IeJ’IeeBa. CTpoelme aToMoB. XUMHYecKasl ¢BsI3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE
peaknuu

MepBble MOMbLITKN KNacCUUKaLUM  XMMUYECKUX 3/M1IEMEHTOB. [loHATME O rpynnax
CXOAHbIX 3/1EMEHTOB (LLeN0YHbIE W LIENOYHO3eME/IbHbIE METa/Ibl, FaIoreHbl, UHEPTHbLIE rasbl).
AnemMeHTbI, KOTOpble 06pa3ytoT amOTepHbIe OKCUAbI U TUAPOKCUADI.

Mepuognuecknii  3akoH. [llepuogmyeckas cuUCTeMa XUMWUYECKUX 3nemeHtos M. W.
MeHpeneesa. KopoTkonepuofHas W AJIMHHONepUoAHas (opmbl [Mepuogmyeckort CUCTEMbI
XUMUYeCcKnX anemeHtoB M. W. MeHpgeneeBa. [Mepuodbl ¥ rpynnbl. PUNYECKUIA CMbICH
nopsaLKOBOro HOMepa, HOMepPOB nepuoaa 1 rPynMbl 31eMeHTa.

CtpoeHne atomoB. CocTaB atoMHbIX fAgep. W3oTtonbl. 32neKTpoHbl. CTpoeHue
3NeKTPOHHbIX 060/104eK aTOMOB MepBbIX 20 XUMUYECKUX 3/1eMEHTOB [MepnoanyecKoin cucTeMsl
O. V. MeHpgeneesa. XapakTepucTMka XUMWYECKOrO 3/71eMEHTa MO €ero MOJIOKEHUIO B
Mepuognyeckoin cucteme A. . MeHaeneesa.

3aKOHOMEPHOCTY U3MEHEHNA pamyca aTOMOB XMMUYECKMX 3/1EMEHTOB, METa/IIMYECKUX U
HeMEeTa/I/IMYeCKMX CBOCTB MO rpynnam 1 neprogam.

3HauyeHue lMeproanyeckoro 3akoHa 1 INepuoanyeckort CUCTEMbl XUMUYECKUX 3/1EMEHTOB
[N15 Pa3BUTUSA HAYKW U NPakTUKW. [. . MeHzenees — YUYEHbIA 1N rpaKaaHuH.

Xumnyeckas CBA3b. KoBaneHTHas (nonspHas 7 HernonsapHas) CBA3b.
ONeKTPOOTPULATENNIBHOCTL XUMUYECKUX 3/1eMEHTOB. VIOHHas CBA3b.

CteneHb  okucneHus.  OKWUCNUTENIbHO-BOCCTAHOBUTE/bHBLIE  peakuun.  [pouecchl
OKMCNeHNA 1 BocCTaHoBNeHMSA. OKUCNUTENN U BOCCTaHOBUTENN.

Xumuueckuii IKCnepumenmn.

n3y4yeHne 06pasLOB BeLECTB MET//I0B U HEMETa/I0B, B3aVMOAENCTBUE TMAPOKCUAA
LUMHKa C pacTBOpaMu KUCNOT W LUenoYeid, NpoBeAeHNe OMnbITOB, WNNHOCTPUPYIOLLMX MPUMepsbI
OKMC/INTE/IbHO-BOCCTAHOBUTE/bHBIX peakLuuii (ropeHne, peakLmmn pasnodxXeHns, CoeJUHEHNS).



Meostcnpeomemnuwie ceasu

Peanimsaums MeXxnpegmMeTHbIX CBA3EA Npu U3yYeHUM XUMUKU B 8 Kiacce OCYLLECTBASETCS
yepes WCMOMb30BaHME KaK OOLIMX ECTEeCTBEHHO-HAyUHbIX MOHATUA, TaK W MNOHATUNA,
ABNAKOLLMXCA CUCTEMHBLIMUW 19 OTAeNbHbIX NPeAMETOB eCTECTBEHHO-HAYUYHOI0 LMK/IA.

O6LyMe eCTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbI (DaKT, runoTesa, TEOpWs, 3aKOH,
aHanu3,  CWHTe3,  Knaccuukauus,  NepuoaMyHOCTb,  HabntofeHue,  3KCMEPUMEHT,
MOZeNMpoBaHue, N3MepeHre, MOLENb, ABEHNE.

®u3nka: Matepus, arom, 3/MEKTPOH, MPOTOH, HEWTPOH, WOH, HYKMA, W30TOMbl,
PafMOaKTUBHOCTb, MOJIEKYNa, 3NeKTPUYECKUA 3apsif, BELLeCTBO, Teno, 06bEM, arperaTtHoe
COCTOSIHWE BELLEeCTBa, ras, (m3nyeckue BeNMUMHBI, €AVHULbI M3MEepPeHUs, KOCMOC, MaHeThl,
3Bé34bl, ConHue.

Buonorua: hoTocuHTEs, AbiXaHune, brochepa.

leorpagms: atmocgepa, rugpocdepa, MUHEpPasbl, TOPHble MOPOAbI, NOMe3Hble
“ckonaemble, TONANBO, BOAHbIE PECYPCh.

9 KJIACC

BelllCCTBO U XHMHYECKasA peaKuus

Mepnognuecknii  3akoH. [lleprofnyeckas cuUCTeMa XUMWUYECKUX 3anemeHtos M. W.
MeHpgeneesa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHWM CBOWCTB XMMUYECKUX
3/IEMEHTOB MepBbIX TPEX MEpUOfOB, Kans, KalbUWUA U UX COeOUHEHWA B COOTBETCTBUM C
MONIOXXEHVEM 3/1IEMEHTOB B [MepnoanyecKoin cucTeme U CTPOEHNEM UX aTOMOB.

CTpoeHue BelecTBa: BWAbl XMMUYECKOW CBA3WM. TWMbl KPUCT/UIMYECKUX PELLETOK,
3aBMCMMOCTb CBOWCTB BeLLEeCTBa OT TWUMa KPUCTAIMYECKOW PELUETKU U BUAA XMMUYECKOM
CBAI3N.

Knaccuumkaums 1M HOMeHKNaTypa HeopraHMyeckux BeLlecTB. XUMWUYECcKue CBOMCTBA
BELLLECTB, OTHOCALMXCA K Pas3/IMYHbIM KnaccaM HEOPraHWYeCKUX COefUHEHWUIA, TeHeTUYecKas
CBA3b HEOPraHNYeCKNX BELLLECTB.

Knaccugukaums XMMMYecKnX peakumin No pasinyHbiM nprsHakam (no ymcny v coctaBy
y4YacTBYHOLWMX B peakuuy BeLLecTB, MO TensoBoMy 3(eKTy, MO M3MEHEHUIO CTeneHei
OKWCNEHUA XUMWUYECKMX 3/1EMEHTOB, MO 06pPaTMMOCTW, NO Y4YacTUIO KaTaim3aTopa). OK30- U
9HA0TEPMUYECKME PeakLmn, TEPMOXUMUYECKIE YPaBHEHNS.

MoHATUE O CKOPOCTU XMMMUYECKOW peakumu. MoHATMe 06 06paTvMbIX M HeobpaTUMbIX
XUMUYECKNX peakumsx. TOHSATME O TFOMOreHHbIX W FeTeporeHHbIX peakuuax. FoHATME O
Katanmse. [TOHATME O XMMWYECKOM paBHOBeCUM. PakTOpbl, BMAIOWME HA CKOPOCTb
XMMWUYECKOM peakuuy 1 NOM0XKeHNe XMMUYECKOT0 PaBHOBECKS.

OKMCNNTENIbHO-BOCCTAHOBUTE/bHbIE  peakLMKn, 3/MEKTPOHHbIA  6anaHC OKWUCUTENIbHO-
BOCCTaHOBMTE/IbHOM peakuuu. CocTaBfieHWe YpaBHEHWUA OKUCAUTENIbHO-BOCCTAHOBUTE/bHbIX
peakLumii C UCMo/b30BaHNEM METOAA 3/IEKTPOHHOI0 6anaHca.

Teopus 3NEKTPONUTUYECKON AUCCOLMALUN. DNEKTPOUTLI N HEINEKTPOUTbI. KaTuoHbl,
aHMOHbI. MexaHusm auccoumaumm BeLWEeCTB C PasIMYHbIMKA  BUAAMU XUMWUYECKOWN CBA3N.
CrteneHb guccoumaumm. CunbHble U cnabble 3N1eKTPONUTI.

PeakL1n MOHHOrO 06MeHa. YC/oBUS MPOTeKaHUs peakumniAi MIOHHOIO OOMeHa, NOMHbIe U
COKpALLEHHbIE MOHHble YpaBHeHWsi peakuuii. CBOWCTBa KUCNOT, OCHOBaHWA U CONel B CBETe
NPeLCcTaBeHNA 06 3MEKTPONMTUYECKOA Auccoumaumn. KavyecTBEHHble peakumMnm Ha WOHbI.
MoHATME 0 rMaponn3e Conei.

Xumuueckuii IKCnepumenn.

03HaKOM/IeHVEe C MOZLENAMU KPUCT/UIMYECKUX PELUBTOK HeopraHWYeckuxX BeLLeCTB —
MeTa/ioB M HemeTanoB (rpaduta M anmasa), C/MOXKHbIX BewecTs (Xnopuga Hartpus),
nccnefoBaHMe 3aBUCMMOCTM CKOPOCTUM XUMMWYECKOW peakumn OT BO3AENCTBUA Pas/INYHbIX
(haKTOpOB, MCCNefoBaHMe 3MEKTPONPOBOAHOCTU PacTBOPOB BELLECTB, NpoLecca auccoumannm
KUCNOT, LWenoyen n coneii (BOSMOXHO WCMOMb30BaHWE BUAEO MaTepuasioB), MPOBeLeHue
OMbITOB, WNNKOCTPUPYIOLLMX MPU3HAKM MPOTEKAHWUA peakumili MOHHOro obmeHa (06pas3oBaHue



0Caflka, BblAeneHne rasa, 00pa3oBaHWEe BOAbl), OMbITOB, WTOCTPUPYIOWNX MPUMEPBI
OKUCNUTENIbHO-BOCCTAHOBUTE/IbHBIX peakuuili (ropeHune, peakumy pasfoXeHWUs, COeAUHEHWUS),
pacno3HaBaHMe HeOpPraHWYecKMX BELeCTB C MOMOLLbK KayeCTBEHHbIX peakuuii Ha WOHbI,
peLLeHne 3KCnepuMeHTa/IbHbIX 3a4ay.

HemeTanasl 1 ux CoeAUHCHUA

O6Lan xapakTepucTMka ranoreHoB. OCOOEHHOCTW CTPOEHMSi aTOMOB, XapaKTepHble
CTeneHn okucneHusi. CTpoeHMe M (DM3MYeCKMe CBOMCTBA MPOCTbIX BELLECTB — TalOreHoB.
XvMUYeckne CBOWCTBa Ha npumepe xnopa (B3aMMOZENCTBME C MeTasifiaMu, HeMeTasnamu,
wenoyamm).  Xnoposofopod. CondHas  KUCNOTa, XMMWYECKMe CBOICTBa, MOMyYeHue,
npuMeHeHve. [leicTBue Xopa 1 X/10pOBOLOPOLA HA OpraHn3M YesoBeka. BaxkHelLwme xiopuabl
N UX HAXOXeHVe B Npupose.

Obwasn xapaktepuctuka 3anemeHtoB VIA-rpynnbl. OCOG6EHHOCTM CTPOEHWUS aTOMOB,
XapaKTepHble CTereHn OKucneHus. CTpoeHWe M (hU3NYECKMEe CBOCTBA NPOCTbIX BELLECTB —
Kucnopoga u cepbl. ANMOTPOMNHbIE MOAMGUKALMM KMUCOPOAa N cepbl. XMMMUYECKMe CBOMCTBA
cepbl. CepoBoAopofL, CTPOeHWe, (M3MYECKMe N XMMUYecKue cBoWcTBa. OKCMAbl Cepbl Kak
NPeAcTaBUTENN KUCMOTHLIX OKCMAoB. CepHas KUCNOTa, (IM3NYECKMe M XUMUYECKME CBOMCTBA
(obwme Kak npeacTaBUTENs Knacca KUCNOT U cneumduyeckmne). XuUMUYECKUe peakuuu,
nexallme B OCHOBE MPOMBILLIEHHOrO Crocoba MonyyYeHUs CepHON KUCnoTbl. pumeHeHue
CepHoI KncnoTbl. CoMn CEPHOM KUCNOTbI, Ka4eCTBEHHAs peakums Ha CybhaT-noH. HaxoxaeHue
cepbl ¥ €€ coeAuHeHW B npupofe. XMMUYECKOe 3arpsisHEHWe OKpYXKarollelh cpefbl
CoefiMHeHMAMN cepbl (KMCNOTHbIe LOXAMW, 3arpsasHeHWe BO3fyxa WM BOLOEMOB), CMOCOObI ero
npesoTBpaLLEHNS.

ObLwwasn xapakTtepucTuka 3nemMeHToB VA-rpynnbl. OCOGEHHOCTM CTPOEHMsi aTOMOB,
XapaKTepHble CTemneHW OKWUCNeHWsA. A30T, pacrnpocTpaHeHMe B Npupoge, (usnyeckme u
XMMUYecKne cBolicTBa. KpyrosopoT asoTa B npupoge. AMMUAK, ero (rsnyeckme n XMMmyeckme
CBOICTBa, NONy4YeHre 1 npumeHeHne. Conm aMMOHKS, X PU3NYECKME U XUMUYECKME CBOMCTBA,
npumeHeHne. KayecTBeHHas peakuusi Ha MOHbI aMMOHMA. A30THasA KWUCNOTa, eé MosyyeHue,
(hm3nyeckne ” Xummyeckme cBoicTBa (06LMEe KaK MNpeAcTaBUTENs Knacca KWUCNOT W
cneyundguyeckne). Vicnonb3oBaHne HUTPATOB W COMEM aMMOHMS B KayeCTBe MUHEPaSIbHbIX
yL06peHNA. XUMUYECKOe 3arpsisHeHNe OKpY>KatoLLLen cpefibl CoeUHEHUAMU a30Ta (KUC/MOTHbIe
[OXAWN, 3arpsisHeHVe BO3AyXa, MO4YBbl M BOLOEMOB). Dochop, afnoTPOrnHble MoAMUKaLMK
(hochopa, hmsmyeckme 1 xummyeckme coictea. Okeng toctopa (V) u ¢octopHas KucnoTa,
(hM3nYecKne N XMMUYECKMe CBOICTBA, MOMyyeHMe. Kcrnonb3oBaHue (ocgaToB B KayecTse
MUHePa/IbHbIX YA00PEHNA.

Obuaa xapakTepucTuka snemeHToB IVA-rpynnbl. OCOGEHHOCTM CTPOEHUSI aTOMOB,
XapaKTepHble CTeNeH OKUCNEeHUA. YTepoa, a/ioTponHble Mogudukaumm, pacnpocTpaHeHne B
npupoge, 13nyeckne 1 XMMmMYeckne cBoincTea. Agcopbums. KpyrosopoT yrinepoga B npupoje.
Okcuapl yrnepoaa, UX Qu3anYeckre 1 XMMUYECKNE CBOINCTBA, AECTBUE Ha XKMBble OPraHn3Mmbl,
noslyvyeHre 1 NpUMeHeHne. DKOorMyeckmne npobnemsl, cBa3aHHble ¢ okengom yrnepoga (1V),
rmnoTesa rnobanbHOro0 NOTENSeHWs KAvMmarta, NapHUKOBbIA PMEKT. YTONbHasa Kucnota u eé
conu, UX (U3NYeCKne N XMMUYECKNe CBOWCTBA, MOJy4YeHWe U npuMeHeHMe. KayecTBeHHas
peakumss Ha  KapboHaT-WOHbl.  Mcnonb3oBaHMe  KapboHaToB B ObITY, MefuUMHE,
MPOMbILLIEHHOCTU U CE/IbCKOM XO35INCTBE.

MepBOHaYa/IbHbIEe MOHATUS 00 OpPraHMYecKMX BELLECTBAX KaK O COeAUHEHUAX Yriepoja
(MeTaH, 3TaH, 3TWieH, aueTWneH, 3TaHO/, [/IMLUEPUH, YKCYCHas Kwucnota). [pupoaHble
WCTOYHWNKM YINIeBOLOPOLOB (Yrofib, MPUPOAHBIA ra3, HegTb), NPOAYKTbl WUX MepepaboTKu
(6€H3MH), NX POsb B BbITY U NPOMbILLIEHHOCTU. MOHATUE O BMONOrNYECKN BXKHbIX BELLECTBaXx:
Xupax, 6efikax, yrneesofax — W WX PO B XWU3HM 4enoseka. MartepvasibHOe efVHCTBO
OpraHMyecKnx N HeopraHMYeCcKUX CoeUHEHNA.

KpeMHWiA, ero quanyeckne u XWMUYECKMEe CBOWCTBA, MONYYEHVWE W TMPUMEHEHME.
CoegnHeHVss KpemHus B npupoge. OO6wWme npeacTasneHuss 06 okcupge KpemHusa (1V) wu



KpemMHUeBOW Kucnote. CUaMKaThbl, UX UCMO/b30BaHUE B ObITy, B MPOMBILLIEHHOCTW. BaxkHeliLwme
CTpouUTENIbHbIE MaTepuasnbl: Kepammka, CTeK/o, LeMeHT, OeTOH, >ene3o06eToH. [Mpobnembl
6€30MacHOro UCMNosb30BaHMS CTPOUTE/bHLIX MAaTEPUASIOB B MOBCELHEBHOM XXMN3HM.

Xumuueckuii IKcnepumenm:

n3y4yeHne 06pasL 0B HeopraHMYeCKNX BELLECTB, CBOMCTB COMSIHOW KWCMOTbI, MPOBeAeHNe
KayeCTBEHHbIX pPeakLMil Ha XMI0pUA-UOHbI U HabO4eHMEe MPU3HAKOB NX NPOTEKAHWS, OMbIThbl,
oTpaxatowyme (PU3MYECKME N XMMUYECKMe CBOWCTBA Fa/loreHoB M UX COeAMHEHWI (BO3MOXHO
1CMo/b30BaHWe BUAEOMAaTEPUaIOB), 03HaKOM/eHWe C obpasuamy XNopugos (ranoreHvaos),
O3HaKoMm/ieHVe C obpasyamuM cepbl U eé& coeAnHeHMAMM (BO3MOXHO MCMOJ/b30BaHMe
BuAeomatepuasnoB), HabnlogeHne npouecca  00yrnvMBaHWA — caxapa Nog — AeicTBUEM
KOHLIEHTPMPOBaHHOW CEPHOI KMUCMOTbI, U3YyUYeHNe XMMUYECKNX CBOWCTB pa3baB/ieHHON CepHOiA
KMCNOTbI, NMPOBEEHNE KAa4YeCTBEHHOM peakuuy Ha cynbgar-uoH U HabnogeHWe npusHaka eé
NpOoTeKaHWs, 03HaKOMJIEHNE C (PU3NYECKMMU CBOCTBaMM a30Ta, pocdopa M MUX COeUHEHUN
(BO3MOXXHO MCMO/b30BaHME BUAEOMATEPMANIOB), 06pasLiaMu a30THbIX 1 (DOCHOPHbLIX YA0OPEHNIA,
noslyyeHve, cobupaHue, pacrno3HaBaHMe W W3yYeHUe CBOWCTB aMMMaka, MpoBefeHue
KayeCTBEHHbIX peakuMin Ha WOH aMMOHMA W (ocdaT-MOH W KU3y4YeHWe MpPU3HAKOB WX
NpoTeKaHWs, B3aVMOJECTBME KOHLEHTPUPOBAHHOW a30THOWM KMUCNOTbl C MefAbto (BO3MOXHO
1CMNOMb30BaHVE BUAEOMATEPUAIOB), U3YyYeHWe Mofenell KPUCTa/NIMYECKNX PeLlETOK anmasa,
rpaguta, QynnepeHa, O03HaKOMJIEHVWE C MPOLECCOM afAcopbumm pacTBOPEHHBLIX BeLLECTB
aKTVMBMPOBAHHbIM YI/IEM W YCTPOMCTBOM MPOTMBOrasa, Nony4yeHue, cobupaHue, pacrno3HasaHue
M M3y4yeHue CBOWCTB YI/NIEKUC/IOro rasa, NpoBeAeHNe KayeCTBEHHbIX peakuuii Ha KapboHaT u
CUNKAT-UOHbI M M3y4YeHMe MpPU3HAKOB WX MPOTEKaHUs, O3HAaKOMIeHMe C NpoAyKumei
CUNKATHOW MPOMbILLIEHHOCTU, PeLleHne 3KCNepUMeHTa/IbHbIX 33a4 Nno Teme «BaxkHenwwme
HEeMeTa/I/bl Y UX COELUHEHMNS.

MeTtajbl 4 HX CoOeAUHCHUA

OO6Las xapakTepucTUKa XWMWUYECKUX 3/1eMEHTOB — METa/I/IOB Ha OCHOBaHWM WX
nofoXeHns B Nepuoanyeckoi cucteMe XMMUYeCKmX anemeHTos . . MeHaeneesa n CTpoeHUs
atomoB. CTpoeHue MeTa/ifioB. MeTaniMyeckas CBS3b M METa//IMYECKAA KPUCTa//IMYEeCKas
PELLETKA. ONEKTPOXMMUYECKUIA PAL HANPsHKEHUA MeTasinoB. PU3NYeCKMe U XUMUYECKue
cBoicTBa MeTanoB. O6Lme cnocobbl NonyyveHUs MeTalnoB. MOHATVE O KOPPO3UM MeTassIoB,
OCHOBHbIE CroCco06bI 3aLMTbl UX OT KOpPo3un. Cnnasbl (CTaslb, YYryH, AOPIFOMUHNIA, BPOH3a) U1
NX NPUMEHEHNE B ObITY M NPOMBILLIEHHOCTMW.

LLlenoyHble MeTa/bl: NOM0XKeHWE B [epuoanyecKoin CUCTeEME XUMUYECKUX 3/1EMEHTOB [.
. MeHpeneeBa, CTpPOeHWEe UX aTOMOB, HaxoXfieHue B npupoge. PuU3NYecKue U XMMmUyeckue
CBOMCTBa (Ha npuMepe HaTpus 1 Kanus). OKCuabl U TMAPOKCUAbLI HATPUS U Kanus. MpuMeHeHne
LLLe/TIOYHBIX META/INIOB U UX COEAUHEHMWIA.

LLlenoyHo3eMenbHble MeTalibl MarHWA 1 KanbUWA: NOMoXeHWe B [Meprofgnyeckon
CUCTEME XMMWUYecKuxX anemeHToB [. V. MeHfeneeBa, CTPOEHME UX aTOMOB, HaxOXX[eHue B
npupoge. ®un3nYecKre N XMMUYECKME CBOMCTBA MarHus 1 KaibLus. BaxkHellwme coefnHeHWs
Kanbuua (okeung, rmgpokcug, conu). XXKECTKOCTb BOAbI M COCOObI €8 yCTpaHeHus.

ANOMUHWIA: NoNIoXKeHWe B MepuoaMyYeckor CUCTEME XMMUYeCKUX 3nemeHToB [. W.
MeHzeneeBa, CTPOEHNE aTOMa, HaxoXaeHne B npupoge. PU3NYeCcKre 1 XMMUYECKNe CBOMCTBA
aIIOMUHKA. AMGOTEPHbIE CBOMCTBA OKCMAA U TMAPOKCUAA alIFOMUHNS.

XKeneso: nonoxeHne B [leprogmMyeckort cucTteme XUMUYECKMX 3nemeHToB M. W.
MeHzeneeBa, CTPOEHWE aTOMa, HaxoXxaeHne B npupoge. PU3NYECKMe Y XMMUYECKNe CBONCTBA
Xenesa. Okcuabl, ruapokemabl n conn >xenesa (1) n xenesa (I11), nx coctas, CBOICTBA U
nosiyyeHue.

Xumuueckuii 3I<cnepumeum:

03HaKOM/ieHVMe C obpasuamy MeTal10B M CMNIaBoB, WX (PU3NYECKUMK CBOMCTBAMMU,
M3yyeHne pe3y/bTaToB KOPPO3WM METa/INIOB (BO3MOXHO WCMO/b30BaHVE BUEOMATEpMasos),
0C06EHHOCTEN B3aUMOENCTBUA OKCMAA KasbLUMS U HATPUA C BOAOIN (BO3MOXHO MCMO/b30BaHUe



B/AEOMaTEPMasioB), WCCNeA0BaHMe CBOMCTB XXECTKOW BOAbl, Mpouecca FOpeHWs >Xenesa B
kucnopofe (BO3MOXHO  WCMOMb30BaHWe  BWAEOMaTepuasioB), MNPU3HAKOB  MPOTEKaHWA
KayeCTBEHHbIX peakLMii Ha MOHbI: MarHus, Kanbums, antoMUHUA, UMHKa, xenesa (11) n xenesa
(11), megu (1), HabntogeHWEe N ONMCaHMe NPOLLECCOB OKpaLUMBaHWUA MaMeHW MOHaMK HaTpus,
Kanma 1 Kanbums (BO3MOXXHO MCMO/b30BaHWe BUAEOMATEPMAiOB), UCCe0BaHE aMpPOTEPHBIX
CBOWCTB rMAPOKCUAA aIlOMUHKSA U TUAPOKCUAA LMHKA, peLleHre SKCnepuMeHTabHbIX 3ag4a4y no
Teme «BaxkHenLwwve MeTanbl U UX COeANHEHNS».

XuMHuS M OKpYXKaLIas cpeaa

BelyecTBa 1 MaTepuanbl B MOBCELHEBHOMN XXN3HW YenoBeka. be3onacHoe MCnonb30BaHne
BELLECTB M XMMWYECKUX peakuuini B ObITy. [MepBas MOMOLLb MPU XUMUYECKMX OXOrax W
OTpaB/IEHUNAX.

XUMMYECKOe 3arpsi3HeHNEe OKPY>KatoLLein cpelbl (npeaensHas fonycTrMas KOHLeHTpaums
BelecTs, ganee — MAK). Posib XMMUK B peLLeHNM 3KOTOTMYECKMX NPo6eMm.

Xumuueckuii IKcnepumenm:

M3yyeHne 06pasL,0B MaTeprasioB (CTEKIO, CMNJIaBbl METAINIOB, NOMMEPHbIE MaTepuabl).

Mesricnpeomemmnvwie ceasu

Peanusauus MeXXNpPeaMeTHbIX CBS3eli NPU U3yUYeHUN XUMIUM B 9 Kacce OCYLLECTBASETCS
yepes WCMO/Mb30BaHME KaK OOLMX €CTECTBEHHO-HAYYHbIX MOHATWIA, TaK W  MOHSTWIA,
SBMSIOLLMXCA CUCTEMHBLIMY /151 OT/E/NbHbIX NMPEAMETOB CTECTBEHHO-HAYYHOrO LK/IA.

O6LUMe eCTeCTBEHHO-HAYUHble MOHSATWS: HayuyHbld (DaKT, FWUNOTe3a, 3aKOH, Teopus,
aHanM3,  CUHTE3,  KnacCuuKauus,  MepuoAMYHOCTb,  HAOMIOAEHME,  IKCMEPUMEHT,
MO/IeNIMPOBaHNe, U3MePEeHNE, MOENb, SBNEHNE, NAPHUKOBbIV SPMEKT, TEXHONOTMS, MaTepuansl.

du3nKa: MaTepusi, aTtoM, OSMEKTPOH, MPOTOH, HEWTPOH, WOH, HYKAWA, W30TOMbl,
PaIM0aKTUBHOCTb, MONEKY/Na, 9NMEKTPUYECKWA  3apsf, NPOBOAHWMKM,  MONYMNPOBOAHMKM,
AV3NEKTPUKK, (HOTOINEMEHT, BELLECTBO, TeNno, 06bEM, arperaTHoOe COCTOsIHWME BeLIeCTBa, ras,
PacTBOP, PacTBOPWUMOCTb, KPWUCTa//IMYecKasi PeLéTKa, CnnaBbl, (U3NYECKME BEMNYMHBI,
eAVHNLbI U3MEPEHMS!, KOCMMYECKOe NMPOCTPAHCTBO, NaHEeTbI, 3BE3/bl, COMHLIE.

Buonorus: (oTOCWMHTE3, AbiXaHue, 6uocdepa, 3KOCUCTEMA, MUHEPaNbHble YA0BpPeHNS,
MUKPO3/MIEMEHTbI, MAaKPO3/IEMEHTbI, NMUTATENbHbIE BELLLECTBA.

Meorpams: aTMoctepa, rugpoctepa, MUHEpPanbl, FOPHbIE MOPOAbI,  MOME3Hble
ICKOMaeMble, TOMNBO, BOAHbIE PECYPChI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MPOrpamMmMbl OCHOBHOFO 06LLEro 06pa3oBaHus
[OCTUraloTCs B X0fe 06yUYeHNs XUMUW B eAMHCTBE Y4eOHOM 1N BOCNUTATENbHON [LeATe/IbHOCTA B
COOTBETCTBMM C  TPaAWUMOHHbIMW  POCCUACKAMM  COLMOKY/bTYPHbIMA U [yXOBHO-
HPaBCTBEHHbLIMW LIEHHOCTAMU, MPUHATLIMU B 06LLECTBE NpaBuiamy U HOpMamu NoBeAeHUs 1
CMOCO6CTBYHOT MpoLeccam camorno3HaHus, cCaMopasBUTUA U coLmanmsalnm 06yyatoLLmMXCs.

JINYHOCTHbIE pe3ynbTaTbl OTPaXKatOT TFOTOBHOCTb O0O6YYatOLMXCA PYKOBOACTBOBATbLCS
CUCTEMOI NO3UTUBHBIX LLEHHOCTHbLIX OPWEHTAUMI U pacluMpeHue OnbiTa AesATeNlbHOCTU Ha eé
OCHOBE, B TOM YMC/Ee B YaCTU:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOIO OTHOLLIEHMSI K OTEYeCTBEHHOMY KY/bTYPHOMY, UCTOPUYECKOMY 1 HayYHOMY
Hacneauto, MOHMMaHWSA 3HaYeHUs XMMWYECKON HayKuM B >KU3HW COBPEMEHHOrO OO6LLECTBa,
CMOCO6HOCTN BNafeTb [OCTOBEPHOW MHOpMaLmeid 0 NepeaoBbIX AOCTUXKEHMSX N OTKPbITUSAX
MMUPOBOI M OTEYECTBEHHOW XUMWM, 3aMHTEPECOBAHHOCTM B Hay4HbIX 3HaHMAX 00 YCTPOMCTBE
MMpa 1 00LLIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPeAcTaBNeHNs 0 COUMaibHbIX HOpMax W npaBunax MEeXIUYHOCTHbIX OTHOLLUEHWIA B
KO/N/MEKTUBE, KOMMYHWKaTMBHO KOMMETEHTHOCTU B 06LECTBEHHO Mone3HoNn,
yuyebHonCcCNejoBaTeNbCKOM, TBOPYECKOM W APYruxX BuAax AesTenbHOCTW, FOTOBHOCTM K
pa3HO06pa3HON COBMECTHOM AeSTENbHOCTM NPU BbIMOHEHMMN YYebHbIX, MO3HaBaTeNbHbIX 3a4au,
BbIMOMHEHUM XUMUYECKMX 3KCMEPUMEHTOB, CO3[aHWM Y4YebHbIX MPOEKTOB, CTPEMNEHUS K
B3aVIMOMOHMMaHMIO U B3aMMOMOMOLLM B MPOLECCe 3TOM YYeOHON AedaTenbHOCTW, FOTOBHOCTM
OLEeHMBaTb CBOE MOBEAEHWE W MOCTYNKW CBOWX TOBapuLield C MO3WLUM HPABCTBEHHBLIX W
MPaBOBbIX HOPM C YYETOM OCO3HaHWSA NOCNEACTBUIA NOCTYMNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MMPOBO33PEHYECKME  MPEACTaBNeHMs O  BELEeCTBE W XMMUYECKOW  peakummu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHKO Pa3BUTUS HAayKM WM COCTaBNSIKOLLIME OCHOBY [N
MOHMMaHWA  CYLUHOCTM  Hay4yHOM  KapTUHbl  Mupa, nNpeAacTaBneHnMss 06  OCHOBHbIX
3aKOHOMEPHOCTSIX Pa3BMTUSA MPUPOAbI, B3aMMOCBS3AX YeNoBeKa C MPUPOAHOIA cpefoii, O ponu
XVMUW B NO3HAHMM 3TUX 3aKOHOMEPHOCTEN;

no3HaBaTe/lbHble MOTMBbI, HarpaBfeHHble Ha MOMYYEHNE HOBbIX 3HAHWA MO XUMWUMK,
HeobXxoAMMble AnA 00bACHEHWA HabngaeMbIX MPOLECCOB U ABNEHWA, NO3HABATE/IbHOM,
NHHOPMALMOHHON 1 YMTaTENbCKON KYNbTYPbl, B TOM YMCNE HABbIKOB CAMOCTOATE/IbHOW PaboThl
C YYebHbIMM TeKCTaMW, CrpaBOYHON NMTepaTypoi, AOCTYMHbIMA TEXHWUYECKUMU CPeacTBamu
NHOPMALMOHHBIX TEXHOMOTUIA;

NHTEpeC K 0OYyYeHMIO U MO3HaHW0, NH603HATE/IbHOCTb, FOTOBHOCTb M CMOCOOHOCTL K
CamMo06pa30BaHN0, NMPOEKTHON N MCCneaoBaTeNbCKON AeATENbHOCTU, K 0CO3HAaHHOMY BbIGOpY
HanpaB/fIEHHOCTM U YPOBHS 00y4YeHNs B Aa/lbHELIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbSI:

0CO3HaHME LEHHOCTW >KM3HW, OTBETCTBEHHOrO OTHOLUEHWS K CBOEMY 3[0POBbIO,
YCTAHOBKM Ha 3/[10pOBbliAi 06pa3 >XM3HW, OCO3HaHWE MOCMEACTBMIA M HENPUATUE BPEAHbIX
npuBblueK (YNnoTpe6neHns ankorons, HapKOTWKOB, KypeHus), HeobXoAMMOCTW COBM0AEHUS
npaBua 6e30MacHOCTU Npu 06paLleHUM C XMMUYECKMMM BELLECTBaMW B ObITy M peasibHOM
XN3HW;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEpeC K NpakTUYeCKOMY U3yUeHMIO Npodeccuii n Tpyaa pasfiyHoro poaa, yBaXkeHue K
Tpyay W pe3ynbTaTam TPYAOBOM [AEATENIbHOCTM, B TOM UMCNEe Ha OCHOBE MNPUMEHEHWUS
NPeAMETHbIX 3HaHUA MO  XMMWUW, OCO3HAHHbIA BbIGOP WHAMBUAYANbHON TPaeKTOPUM



MPOLO/MKEHNS 00pa3oBaHNA C YYETOM JIMYHOCTHbLIX WHTEPECOB W CMOCOBHOCTM K XUMWUM,
OO6LLECTBEHHbIX MHTEPECOB M MOTPEOHOCTEN, YCNELWHON MpogecCMOHaIbHON AesATeNbHOCTU 1
pasBUTUA HEOOXOAMMbIX YMEHWIA, FOTOBHOCTb afanTUPOBaTbCA B NPOGeCCHOHabHON cpese;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

3KOMIOMMYeCKM LieniecoobpasHoe OTHOLLEHME K MPUPOAE KaK UCTOYHMKY XM3HU Ha 3emie,
OCHOBE eé CyLLeCTBOBaHMA, NMOHMMaHWE LeHHOCTW 340POBOro M 6e30MmacHOro obpasa >XM3HM,
OTBETCTBEHHOE OTHOLUEHWE K COOCTBEHHOMY (U3MYECKOMY W MCUXMYECKOMY 3[0POBbIO,
0CO3HaHWe LIEHHOCTU CO6/04eHNA NpaBu 6e30MacHOro NoBeAeHUs npy paboTe ¢ BelecTBamu,
a TaKxKe B CUTyaumsiX, YrpoXKatoLLmMX 340POBbIO U XKU3HW NIIOLEN;

CMOCOGHOCTN MPUMEHSTb 3HaHWUA, MOMyYaeMble MPU U3YUYEHUN XUMUKM, NS PeLleHuns
3a/la4, CBA3aHHbIX C OKPY>XatoLLeli NPUPOAHOI CPeaoid, AN NOBbILLIEHNS YPOBHS 3KOMOMMYeCKOM
Ky/NbTYpbl, OCO3HaHWSA rN06a1bHOr0 XapakTepa 3KOOrMYeCcKMX nNpobneM 1 nyTen UX peLueHus
MoCpeACTBOM METOA0B XMMUM, 3KOMOTMYECKOTO MbILEHNS, YMEHNS PYKOBOACTBOBATLCS M B
Mo3HaBaTe/IbHON, KOMMYHUKATUBHOW U COLMabHON NPakKTUKe.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocTtaBe MeTanpegmeTHbIX Pe3y/bTaTOB BbIAENAOT 3HaYMMble A0S (HOPMUPOBAHUSA
MWUPOBO33peHUS 00LLeHayUHble MOHATUSA (3aKOH, TeOpWs, NPUHLMM, rMnoTesa, akT, CUCTeMa,
MPOLECC, 3KCNePUMEHT U ApYroe.), KOTopble UCMOMb3YHTCA B €CTECTBEHHO-HAYYHbIX YYeOHbIX
npeaMeTax 1 no3BONSKOT HA OCHOBE 3HaHWI 13 3TUX NPeAMETOB (HOPMUPOBATb NPeACTaB/ieHne 0
LIe/IOCTHOM Hay4YHON KapTWHe Mupa, U YHUBEpPCa/bHble Y4YebHble AelcTBUsA (Mo3HaBaTesbHbIe,
KOMMYHMWKaTUBHbIE, PErynsTuBHbIE), KOTOpble 06ecneymBatoT (JOPMUPOBaHME TOTOBHOCTM K
CaMOCTOATE/TbHOMY MIAaHVPOBAHMIO U OCYLLECTBNEHMIO YYeOHOWN AeATeIbHOCTH.

ITo3naBaTebHbIC YHHBePCAJIbHbIC Y4eOHbIe NeliCTBUS

Ba3oBble JJornueckue )IeﬁCTBPIﬂ:

YMEHUS MCNOMb30BaTb MNPUEMbI fIOTUYECKOrO MbILW/IEHNA MNPU  OCBOEHWW  3HAHWIA:
pacKpblBaTb CMbICT  XUMWUYECKMX MOHATUIA  (BblAENATb WX  XapaKTepHble  MPU3HaKW,
yCTaHaB/MBaTb B3aMMOCBA3b C APYTMMU NMOHATUAMM), UCMOMb30BaTb NMOHATUA ANS 06bACHEHNS
OTAENbHbIX (DaKTOB W SABMEHWIA, BbIOMPAaTb OCHOBAHUA W KPUTEPUU ANS  KnacCuuKauum
XMMUYECKNX BELLECTB U XMMUYECKUX peakLMii, yCTaHaBIMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3N
MeXy 00beKTaMM U3YyYeHNS, CTPOUTb NIOrMYECKMe pacCyXXaeHns (MHAYKTUBHbIE, AeAYKTUBHbIE,
Mo aHasornm), AenaTb BbIBOAbI W 3aKNHOYEHMS;

YMEHMe NPUMEHSATb B MPOLECCe MO3HaHMS MOHATUA (MPeaMETHbIE U MeTanpeaMeTHbIe),
CYMBO/IMYECKMNE (3HAKOBbIE) MOAENM, WUCMOMb3yeMble B XMMWMW, NPeobpa3oBbiBaTh LUMPOKO
NPUMEHSIEMbIE B XUMWUW MOfE/NbHble NPEeACTaBNEHNS — XUMUYECKUIA 3HaK (CUMBO/ 3/1EMEHTA),
XMMmyeckas (opMyna W ypaBHEHME XMMWYECKOM peakuum — Mpu  pPelieHun y4yebHo-
no3HaBaTeNlbHbIX 33da4y, C YYETOM 3TUX MOAENbHbIX MNPEACTaBNEHWUI BbISBAATL U
XapaKTepn30BaTh CYLLECTBEHHbIE MPU3HAKM U3y4aeMblX OOBEKTOB — XMMWYECKMX BELLECTB U
XVMUYECKNX pPeaKLUMii, BbISBNATb 06LiMEe 3aKOHOMEPHOCTM, MPUUYUHHO-CNEACTBEHHbIE CBA3W U
MPOTMBOPEUMS B M3yYaeMbIX MpoLeccax 1 SBNEHUSIX.

Bba3oBble HCCJIea0oBaTeCJIbCKUE )IeﬁCTBHﬂ:

YMEHME MCNO/b30BaTb MOCTaBNEHHbIE BOMPOCHI B KayeCTBEe MHCTPYMEHTAa MO3HaHUs, a
TaKKe B KayeCcTBe OCHOBbl A5 (JOPMMPOBaHMS TMMNOTE3bl MO NPOBEPKE MpPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXXEHWIA;

npuobpeTeHre OnbITa MO MNJAHWPOBAaHUIO, OpraHU3aLuy U MPOBEAEHUID YUYEHUYECKMX
9KCMEPUMEHTOB, YMeHWe Habno4aTb 3a X040M NpoLecca, CaMoCTOATe/IbHO NPOrHO3MPOBaTh ero
pesynbTat, (POpMynnpoBaTb 0606LLEHNA W BbIBOAbI MO pe3y/ibTaTam MNPOBEAEHHONO OnbITa,
1ccnefoBaHns, COCTaBNsATb OTYET O NPOAEeNaHHONM paboTe.

PabGora ¢ undopmanmeii:

yMeHUe BblbMpaTb, aHAIM3NPOBaTb Y MHTEPNPETMPOBaTb MHPOPMALMIO Pa3/INYHbIX BUAOB
1 (hopM NpeAcTaBNeHUs, NOTyHYaeMYHO U3 pasHbIX UCTOYHWUKOB (Hay4YHO-NONyNspHas nMTeparypa



XVIMUYECKOTO  COLEpXKaHWus, CrpaBO4YHble MOCoOUs, pecypcbl VIHTepHeTa), KPUTUYECKMU
OLleHMBaTh MPOTUBOPEUMBYIO U HEAOCTOBEPHYIO MH(OPMALMIO;

YMeHMe MPUMEHATb pas3/IyHble MeTO/bI U 3anpockl MPKU NMOUCKe 1 0T60pPe MH(opMaLun 1
COOTBETCTBYIOLMX [aHHbIX, HEOOXOANMBIX N5 BbINOHEHUS YYEOHbIX U NO3HaBaTe/IbHbIX 3a4au
ornpefenéHHoro Tuna, npuobpeTeHue onbiTa B 06/1aCTM UCMO/b30BaHUS WMH(OPMaLMOHHO-
KOMMYHUKATUBHbIX TEXHOIOMMIA, OBMlafieHNe KyNbTYPOil aKTUBHOIO UCMO/b30BaHUA PasINYHbIX
MOMCKOBbLIX CUCTEM, CAMOCTOATE/IbHO BbIOMPATb ONTUMAIbHYIO (POPMY NpeAcTaB/eHUs
MHOPMaL MU U UANKOCTPUPOBATL PeLlaeMble 3afadun HECNOXHbIMU CXemaMu, AvarpaMmmamMu,
APYrvMKU hopmamMm rpaukmn n nx KOMOMHaLUAMK,;

YMeHVE WCMNoMb30BaTb WM aHaM3MpoBaTb B MpoLecce Y4eGHOW W MUCCefoBaTeIbCKOM
[EeATeNbHOCTY MHOPMALMIO O BAIMAHWN NPOMbILLIEHHOCTU, CeNbCKOM0 X034MCTBa U TpaHcnopTa
Ha COCTOSIHME OKPY>KAIOLLLEN NMPUPOAHON Cpefbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

yMeHus 3afaBaTb BOMpocbl (B Xxoge pAwanora v (Uam) AMCKYCCMM) MO CYLLECTBY
obcy>xgaeMort  Tembl, (DOPMY/NMPOBaTb CBOM  MPEL/IOXEHUS OTHOCUTENIbHO  BbIMNO/IHEHUA
NPeaIoKeHHOWN 3afauu;

YMEHUA NPeACcTaBATb MONYUYEHHble pe3y/ibTaTbl M03HaBATeNbHOWN AeATEIbHOCTU B YCTHbIX
M MNUCbMEHHbIX TeKcTax; fenaTb MNpe3eHTauuto pPe3ynbTaToOB BbIMOIHEHUS  XMMMWUYECKOr0
aKcnepuMeHTa (nabopaToOpHOro OnbITa, NabopaTopHOM paboTbl MO WUCCNeL0BaHUIO CBOWCTB
BELL,ECTB, Y4eOHOro NpoeKTa);

YMeHUA y4ebHOro COTpyLHNYECTBA CO CBEPCTHMKAMM B COBMECTHOW MO3HAaBaTe/IbHOW U
NccnesoBaTe/IbCKOM AeATeNbHOCTU MPY PeLleHny BO3HMKAIOWMX NpobsieM Ha OCHOBE Y4éTta
00LMX MHTEPEecoB M COrnacoBaHuMs no3vumin (06CyXaeHns, 06MeH MHEHUSIMW, «MO3rOBble
LUTYPMbI», KOOPAMHALMSA COBMECTHbIX AEWCTBUIA, ONpeaenieHne KpUTepreB Mo OLEHKe KavyecTBa
BbINO/ITHEHHOW PaboTbl U Apyrue).

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnue HeﬁCTBHﬂ:

YMEeHNe CamMOCTOATE/IbHO OMpefensaTh Lenn AesTeNbHOCTW, NNaHMpoBaTh, OCYLLECTBNATD,
KOHTpOAMpOoBaTb M MNpU HeOOXOAMMOCTM KOPPEKTMPOBaTb CBOK AEATENbHOCTb, BbIGMpaTh
Hanbonee 3()(HEKTMBHbIE CMOCOObLI  pelleHnst  y4yebHbIX W MNO3HaBaTeNlbHbIX  3ajad,
CaMOCTOATE/IbHO COCTaBNATb MM KOPPEKTMPOBaTb MPeA/IOKEHHbIA anroput™ AeicTBUA npu
BbINOSIHEHUM 33JaHWin C YYETOM MOJMYYEHUS HOBbIX 3HaHMIA 06 K3yvaemblX 0ObekTax -—
BELLLECTBAX M peakuusX, OLeHUBaTb COOTBETCTBUE MONYYEHHOrO pe3y/ibTara 3adB/IeHHOW Lenu,
YMEHWe UCM0/b30BaTh U aHa/IM3MPOBATb KOHTEKCTbI, NpefiaraemMble B YC/10BUN 3aaHWiA.

NPEIMETHBIE PE3YJIBTATHI

B coctaBe npeAMeTHbIX pe3ynbTaToB MO OCBOEHWUIO 0053aTeNlbHOro  CofepXkaHus,
YCTaHOB/IEHHOr0 [aHHON (hefepanbHON  paboyeil Nporpammoid, BbIAENSAKT: OCBOEHHbIE
06yyaloLMMNCA Hay4yHble 3HaHWsA, YMEeHWs W Crocobbl [AeNCTBMIA, creunduyeckue ans
NpeaMeTHOM 06/1acTU «XUMUS», BUAbI LEATEIbHOCTU MO MOMlYYEHUKO HOBOFO 3HAHWS, €ro
WHTepnpeTauun, NpeobpasoBaHnio U MPUMEHEHUIO B Pa3/IMYHbLIX YHeOHbIX 1 HOBbIX CUTYaLMAX.

K KoHUy 06y4YeHust B 8 kstacce NnpeiMeTHble pe3y/ibTaTbl Ha 6a30BOM YPOBHE [O/HKHbI
0TpaXkaTb CHOPMUPOBAHHOCTb Y 06YYatOLLIMXCA YMEHWIA:

e packpbiBaTb CMbIC/T OCHOBHbIX XUMUYECKUX MOHATUIA: aTOM, MOMEKYNa, XUMNYECKUI
9/leMEHT, NPOCTOe BELEeCTBO, C/IOXKHOe BewecTBo, CMecb (OAHOpOAHas W
HEOAHOPOAHAs), BaIEHTHOCTb, OTHOCWUTENbHAsA aTOMHas W MOJIEKy/NspHas Macca,
KONMYeCTBO BeLLEeCTBa, MOJSb, MOSIAPHAsA Macca, MaccoBas [O0fii XMMWYECKOro
3/1leMeHTa B COEAMHEHUW, MONAPHbIA 06bEM, OKCULA, KWUCMOTa, OCHOBaHWe, COfib,
3/IEKTPOOTPULLATENBHOCTL, CTEMEHb OKUC/IEHNSA, XUMUYECKas peakLums, Knaccupukauns
peakumii: peakuum CoOeaUHEHNS, peakL M pasoXeHNs, peakLmn 3amMeLLeHns, peakumm
06MeHa, 3K30- 1 3HA0TePMUYECKME peaKLmK, TEMI0BON a(h(eKT peakumm, S4p0 aToma,
3NIEKTPOHHbLIA CMO aToMa, aTOMHas opbuTanb, paguyc aToma, XUMUYeckas CBS3b,



MoNIAPHas M HenonspHas KOBa/IeHTHad CBA3b, WOHHaA CBA3b, WOH, KaTWOH, aHWOH,
pacTBop, MaccoBas [0/ BellecTBa (MPOLeHTHaA KOHLEHTpaLus) B pacTBOpE;
WNIKOCTPUPOBATL B3aMMOCBS3b OCHOBHBLIX XUMWUYECKMX MOHATUIA WU MPUMEHSATL 3TU
MOHATUSA MPY ONMUCAHUN BELLECTB U UX MPEBPALLEHWA;

NCMO0/b30BaTh XMMUYECKYH) CUMBOMIMKY [N1S COCTaB/ieHUs (POpMy/ BeLLeCcTB W
YPaBHEHWUA XMMUYECKNX peaKLnii;

OrnpefensTb Ba/leHTHOCTb aTOMOB 3/1EMEHTOB B OWMHAPHLIX COEAUHEHUSAX, CTEMeHb
OKWUCNEHNA 3/1EMEHTOB B OWHApHbLIX COeAMHEHUAX, MPUHALNEXHOCTb BELLECTB K
onpefenéHHOMY Knaccy COeAMHeHWU A no opmynam, BWUL XMMWYECKOW CBA3N
(KoBasleHTHas M MOHHasA) B HEOPraHNYeCKNX COeAUHEHUSAX;

packpbiBaTb cmbicn [lepuognyeckoro 3akoHa [. V. MeHpaeneesa: AeMOHCTPUPOBATL
MOHVMaHVe MNepuoLMNYECKOM 3aBUCMMOCTU CBOWCTB XMMMWYECKUX 3/1IEMEHTOB OT WX
nonoXeHuss B [1epuognYecKoin cucTeMe, 3aKOHOB COXPaHeHUs MacCbl BELLECTB,
MOCTOAHCTBA COCTaBa, aTOMHO-MOJIEKY/IAPHONO YYeHMs, 3aKkoHa ABOrazpo;

onucblBaTb WM XapakTepu3oBaTb TabAMyHyto opmy [1eproguyeckoin CUCTEMBI
XVMUYECKNX 3M1EMEHTOB: pa3nyaTb MNOHATUA «rnaBHas noarpynna (A-rpynna)» wu
«rnoboyHad nogrpynna (b-rpynna)», Manble W 60MblUMe MepUoLbl, COOTHOCWUTb
0603Ha4eHNs, KoTopble UMetoTCA B Tabnuue «lepuognyeckas cucTeMa XMMUYECKNX
anemeHToB . V. MeHfeneeBa» C YMCNOBbIMU XapaKTePUCTUKaMW CTPOEHUS aTOMOB
XVIMUYECKNX 3MEMEHTOB (COCTaB W 3apsag f4pa, O0OLlee YMCNO 3/1EKTPOHOB U
pacrpegeneHue Ux rno 3MeKTPOHHbIM CNOSM);

KfaccuunumpoBaTb XMMUYECKNE 3/IEMEHTbI, HEOPraHNYeCcKre BELLeCTBa, XMMUYECKMe
peakummn (N0 YMC/y U COCTaBy Y4aCTBYHOLMX B peakuuy BeLLeCTB, MO TEMnj0BOMY
ApieKTy);

Xapaktepu3oBaTtb (ONMCbIBaTb) 0OLME XUMUYECKME CBOWCTBA BELLECTB Pa3/IMYHbIX
KnaccoB, MOATBEPXAas  OnNucaHMe  MpuMepamn  MOMEKYNAPHLIX  YpaBHEHWI
COOTBETCTBYIOLLMX XUMUYECKNX PeakLni;

MPOrHO3MpPoBaTh CBOWCTBA BELLECTB B 3aBMCUMOCTU OT MX KA4YeCTBEHHOrO COCTaBa,
BO3MOXXHOCTM NPOTEKaHWS XUMUYECKMX NPEBPALLEHNIA B Pa3/INUHbIX YCNOBUSX;
BbIUMC/IATb OTHOCUTENBbHYKO MOMEKYNIAPHYIO U MOJIAPHYHO MacChl BELLLECTB, MacCOBYHO
[0/0 XMMUYECKOr0 3/1eMeHTa No (POpMy/ie COeLUHEHUNSA, MACCOBYHO OO BELLECTBA B
pacTBope, NPOBOANTL Pacyé&Tbl MO YPaBHEHMIO XUMUYECKOW peakLuuu;

NMPUMEHATb OCHOBHbIE Ornepauuy MbICIUTENbHOW AEATeNIbHOCTU — aHa/I3 U CUHTES,
CpaBHeHMe, 006006LLEHMe, CMCTEMATU3ALMNIO, KTAaCCU(DMKALMIO, BbISBNEHME MPUUYUHHO-
CNEeACTBEHHbIX CBA3e — A1 M3Y4YeHUs CBOWCTB BELLECTB M XMMUYECKUX pPeakLuuid,
eCTeCTBEHHO-Hay4Hble  MeTOAbl  MO3HaHMs  —  HabnlogeHue,  U3MepeHMUe,
MOZeNMpoBaHue, IKCNePUMEHT (peasibHbIA U MbIC/IEHHBI);

CnefoBaTb nNpasuiam  M0/b30BaHMS  XMMWYECKOW Mocyfoid U NnabopaTopHbIM
obopyfoBaHMeEM, a TakXke npaswnaM obpalleHns C BellecTBaMu B COOTBETCTBUM C
WHCTPYKLMSAMW MO BbINOMHEHWIO N1260PATOPHBIX XUMUYECKUX OMbITOB MO NOMYYEHWNIO
M cobupaHnio rasoobpasHbiX BewecTB (BOAOPOAA W KMCNOPOAA), MPUrOTOB/IEHUIO
pacTBOPOB C ONpeAenéHHON MaccoBO A0/ei PacTBOPEHHOIO BeLLECTBa, MIaHNPOBaTh
M NPOBOANTL XMMMUYECKME 3KCMEPUMEHTbI NO Pacro3HaBaHWUIO PacTBOPOB LLENOYel 1
KUC/IOT C MOMOLLbI0 MHAMKATOPOB (NakMyc, PeHoNMTaNIenH, METUIOPAHX U Apyriue).

K KoHUy 06y4YeHust B 9 kiacce NpeaMeTHble pe3y/ibTaTbl Ha 6a30BOM YPOBHE [O/HKHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 06YYatOLLIMXCA YMEHWIA:

PaCcKpbIBaTb CMbIC/I OCHOBHbIX XWMWYECKUX MOHSTWIA: XUMUYECKWIA 3/IEMEHT, aToM,
MOJIEKY/a, OH, KaTWOH, aHWOH, MPOCTOe BELLECTBO, C/I0XHOE BELLECTBO, B/IEHTHOCTb,
3MEKTPOOTPULLATENBHOCTb, CTEMNeHb OKWUCMEHWS, XMMUYEcKas peakuus, XMMUuecKas
CBSi3b, TEN/OBOV 3(hheKT peakuymn, MOsb, MONSPHBIA 06BEM, PacTBOpP, ANMEKTPOUTI,



HE3MEeKTPONINTLI, 3NEKTPONNTUYECKaA AWCCouMaumMs, peakuuyM WOHHOTO 06MeHa,
Katanmsatop, XMMWUYECKOe paBHOBeCWe, o06paTvMble W HeobpaTvMble peakuuw,
OKMC/IUTE/IbHO-BOCCTAHOBUTENIbHbIE  peakuuW,  OKUCNUTENb,  BOCCTAHOBUTESb,
OKWC/IEHNe W BOCCTAHOB/IEHWE, aN0TPOMMUSA, aM(OTEPHOCTb, XUMWUYECKass CBA3b
(KOBa/IEHTHAsA, WOHHasA, METa/NYecKas), KpUCTal/IMyeckas pewéTka, Kopposus
MeTa/0B, CMnnaBbl, CKOPOCTb XWMMWYECKOA peakuuun, npefenbHO [onycTumast
KOHUeHTpauns MNAK BeLlecTsa,;

WNNOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUA U MPUMEHATb 3TU
MOHATMA NPY ONMCaHNM BELLECTB U UX MPEeBPALLEHNI;

MCMOMb30BaTh XUMMWUYECKYHO CUMBO/IMKY [/151 COCTaBNeHNA (OPMY/ BELLECTB U
YPaBHEHWI XUMUYECKNX peakLuii;

onpesfensiTb BaIEHTHOCTb W  CTEMeHb OKUCNEHUA XUMUYECKUX 3/1EMEHTOB B
COeMHEHNAX Pa3/IMYHOro COCTaBa, MNPUHAANEXHOCTb BELEeCTB K OrnpeaenéHHOMY
Knaccy COefuHeHWiA no ¢opmynam, BUA XMMUYECKOW CBA3M (KOBa/leHTHasA, MOHHas,
MEeTa//INYecKas) B HeopraHM4yeCcKUX COeAMHEHUAX, 3apsf MOoHa MO XMMWYeCKOM
(hopmyne, xapakTep cpefbl B BOAHbIX pacTBOpax HEOPraHWYeCKUX COeVHEHWR, TUM
KPUCTaNIMYECKOW PELLETKM KOHKPETHOIO BELLECTBA;

packpbiBaTb CMbIcn MNepuognyeckoro 3akoHa [. V. MeHgeneesa U [eMOHCTPUPOBATb
ero NoHYMaHue: ONuCbIBaTb U XapakTepu3oBaTb TabnyHyo (opMy Meprosnyeckoii
CUCTEMbl XMMUWYECKMX 3/1EMEHTOB: pa3fMyaTb MOHATUA «rnaBHasa noarpynna (A-
rpynna)» u «noboyHas nogrpynna (B-rpynna)», Maible U 601blIME MNepUoabl,
COOTHOCUTbL 0603HaYeHns, KOTOpble WMEKTCA B MepuoAMyeckon Tabnuue, C
YMCNOBLIMU XapaKTepuCTUKaMy CTPOEHUS aTOMOB XUMMUYECKMX 3/1EMEHTOB (COCTaB U
3apsag aapa, obLLee YMCN0 3NeKTPOHOB W pacnpesenieHne 1x no 3/N1eKTPOHHbLIM CNOosAM),
00BACHATL  00LUME 3aKOHOMEPHOCTM B W3MEHEHUWM CBOWCTB 3/IEMEHTOB U UX
COeHEHVI B Npejenax mMasbiX MNepUo0B W rNaBHbIX MOArpPYnn ¢ Y4ETOM CTPOEHUS
X aTOMOB;

KMaccmunumnpoBaTh XMMUYECKNE 3/IEMEHTbI, HEOPraHNYeCcKre BELLEeCTBa, XMMUYECKMe
peakuuy (MO YMCNy W COCTaBy Y4aCTBYHOLMX B peakuuu BeLecTB, MO Tena0BOMY
3eKTY, N0 N3MEHEHUIO CTEMEHEN OKUCNIEHNA XUMUYECKUX 3/IEMEHTOB);
XapakTepu3oBarb (ONucbiBaTb) 06LWME U Ccrieunuyeckme XMMUYeCKUe CBOICTBa
MPOCTbIX U CMOXHBIX BELLECTB, NOATBEPXAasd OnMcaHne NpMMepamMn MoNeKynspHbIX 1
MOHHbIX YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKUX PeakLii;

COCTaBNATb YPaBHEHUS 3MEKTPONUTUYECKON AMCCOLMALMN KNCMOT, LLENOYERn 1 Conei,
MONHbIE N COKPALLEHHbIE YPaBHEHMS peakumiA MIOHHOro 0OMeHa, YPaBHEHNS peakLmnia,
NOATBEPXKAAIOLMX  CYLLECTBOBaHME TEHETUYECKOW CBA3N MEXAy BeLLlecTBamu
pas3/INYHbIX KNaccos;

packpblBaTb CYLHOCTb OKWC/IMTEIbHO-BOCCTAHOBUTE/bHBIX peakuuii NocpescTBOM
COCTaB/IEHMSA 3MIEKTPOHHOIO 6anaHca aTuX peakumi;

MPOrHo3MpoBaTb CBOCTBA BELLECTB B 3aBUCMMOCTM OT MX CTPOEHWS, BO3MOXHOCTM
NPOTEKaHNUA XUMUYECKMX NPeBPaLLEHNIA B Pa3INYHBIX YC0BUSX;

BbIUNC/IATb OTHOCUTE/NbHYHO MOJEKY/IAPHYIO U MOJIAPHYHO MacChl BELLLeCTB, MacCOBYHO
L0110 XMMWYECKOro 3/1leMeHTa no )opmMyne CoefiHEHUs, MacCOBYHO [0/1H0 BELLECTBA B
pacTBOpe, NPOBOAWTL PACUETHI MO YPaBHEHUIO XUMUYECKOIN peakLuu;

cobnofatb npaswia MoMb30BaHWS  XUMUYECKOW MOCYAoiA U NnabopaTopHbIM
obopyfoBaHMeM, a TaKxe npasuia O6palleHns C BellecTBaMy B COOTBETCTBUM C
WHCTPYKUMAMU MO BbINOMIHEHWIO N1abopaTOPHbIX XMMUYECKMX OMbITOB MO MOMYYEHUIO
1 cOBMpaHMIo ra3oo6pasHbIX BELLEeCTB (aMMMaKka U Yrnekucsioro rasa);

MPOBOAWTL peakuuu, NOATBePXKAAIOLME KaYeCTBEHHDBIA COCTaB Pa3/IMyHbIX BELLECTB:
pacrnosHasaTb OMbITHbIM MNYTEM X/lopug-, 6pomMug-, noaug-, kapboHar-, ocgar-,



CUNNKAT-, CyNb(aT-, TWUAPOKCUA-MOHbI, KAaTMOHbI aMMOHMS W MOHbl U3YUYeHHbIX
METa/1/10B, MPUCYTCTBYIOLLME B BOAHbIX PAaCTBOPAX HEOPraHWYECKUX BELLIECTB;
MPUMEHATb OCHOBHbIE OMEPaLN MbICIUTENbHOW [AeATEeNbHOCTM — aHaIn3 U CUHTES,
CpaBHEHMe, 00606LIEHMe, CUCTEMATU3ALMIO, BbISBNEHWE MPUUUHHO-CNEACTBEHHbIX
CBS3e — AN M3yuyeHWsi CBOWCTB BELLECTB M XUMUYECKUX PeakLil, ecTeCTBEeHHO-
Hay4yHble MEeTOAbl MO3HAaHUS — HAGMOAeHWEe, W3MepeHue, MOAENMPOBaHUE,
3KCMEPUMEHT (PeabHbIlA U MbIC/IEHHBIIA).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoaunyecTBo yacoB

Ne HaunmeHnoBaHue pa3jeioB U TeM K DJiIeKTpoHHBIE (IU(pPOBHIE)
n/n NMpOorpamMMabl Bcero OHTPOJILHBIC Tpaxruyeckue o0pa3oBaTebHbIE peCypchl
padoThI padoThI
Pa311e.11 1. HepBOHa'{aJILHLIe XUMHYECCKHUEC TIOHATUSA
11 21”9&”%&2?33? . 62:3:%1(0% 5 0 2 bunmoreia LIOK
' P https://m.edsoo.ru/7f41837¢c
[eATeNbHOCTM YenoBeka
Bubnmoteka LJOK
1.2 BelllecTBa U XMUYECKME peakuum 15 1 0 https://m.eds00.ru/7f41837¢
VToro no pasgeny 20
Pa3nen 2. BaxkHeiilue npeacTaBuTeId HEOPraHMYeCKHUX BellleCTB
21 Bosgyx. Kucnopog,. MNoHatue 06 6 1 0 Bubnmoteka LIOK
' oKCcuaax https://m.edsoo.ru/7f41837c
Bubnmoteka LLOK
2.2 Bogopop.lMoHsATHe 0 KucnoTax u consax 8 0 1 https://m.edso0.ru/7f41837¢
23 Bopa. PacTBopbl. MoHsATHE 06 5 1 1 Bubnmoteka LLOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHbIE K/1acCbl HeOPraHNYecKmx 11 1 1 Bubnunoteka LIOK

COefiUHEHMWIA

https://m.edsoo.ru/7f41837c¢

MToro no pasgeny

30

Pasnen 3. Ilepuoguyeckuii 3akon u llepunoauyeckas cucrema xumuuyeckux 3jaemeHToB J. M. MenneseeBa. CTpoenne aToMoB. XUMHUYECKAasl CBSI3b.
OKHCIUTETbHO-BOCCTAHOBUTEJIbHbIE PeaAKIIUH

MeproanyecKnii 3aKoH 1
Mepuoamnyeckas cUcTeMa XMMUYECKIMX

Bubnmoteka LIOK

3.1 anemenToB . . MeHgeneesa. CTpoeHue ! 0 0 https://m.edsoo.ru/7f41837¢
aToma
39 XuMmnyeckas cBsizb. OKUCINTE/bHO- 8 1 0 Bubnmoteka LLOK
' BOCCTAHOBMUTE/IbHbIE peakLmu https://m.edsoo.ru/7f41837c
bubnmnoteka LLOK
Wioro rio pasjeny 15 https://m.edsoo.ru/7f41837c
Bubnmoteka LIOK
PesepaHoe Bpewis 3 . 0 https://m.edsoo.ru/7f41837c
OBLUEE KOJIMYECTBO UACOB INMO 68 6 5

MPOrPAMME



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

9 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3jaeioB H TeM K (uudposbie)
n/n MpOorpamMmabl Bcero OHTPOILHBIC Tpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
Pa311e.11 1. BeIIIeCTBO H XUMHYECCKHE PCAKIIUH
11 [MoBTOpEHWE U YrNy6neHne 3HaHNi 5 1 0 Bubnmoteka LJOK
' OCHOBHbIX pa3fenoB Kypca 8 Knacca https://m.edsoo.ru/7f41a636
12 OCHOBHble 3aKOHOMEPHOCTU XUMNYECKNX 4 0 0 Bubnmoteka LJOK
' peakuuii https://m.edsoo.ru/7f41a636
13 ONeKTpoNnTMYeCKas guccoumaums. 8 1 1 bubnmnoteka LLOK
' XUMUYECKME peakLymn B pacTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pa3znen 2. HemeTasiibl M MX COeTMHEHUSI
21 O6Las xapaKTepUCTMKA XMMUYECKNX 4 0 1 Bubnmoteka LLOK
' anemeHToB VIIA-rpynnbl. [anoreHsbl https://m.edsoo.ru/7f41a636
O6Luas XapaKTepUCTUKa XMMNYECKUX
2.2 anemeHToB VIA-rpynnel. Cepa n eé 6 0 0 Etmtsg'l;llon:eeléicl;frl:/7f 112636
COefIMHeHNs — *
O6Luas XapaKTepUCTUKa XMMNYECKUX
Bubnmoteka LIOK
2.3 aneMeHToB VA-rpynnbl. A30T, ochop n nx 7 0 1 )
- https://m.edsoo.ru/7f41a636
O6LLas XapaKTepUCTUKA XMMNYECKUX
Bbubnmoteka LIOK
24 aneMeHToB IVA-rpynnbl. ¥YTnepog v 8 1 2 )
KDEMHMIA 1 MX COBAMHEHMS https://m.edsoo.ru/7f41a636
Toro no pasgeny 25
Pa3znen 3. MeTrajljibl M UX COeTMHEHUSI
o Bubnnoteka LLOK
31 Obuyve ceoiAcTBa MeTa/n0B 4 0 0 https://m.edsoo.ru/7f41a636
. Bubnmoteka LIOK
3.2 BakHenLLme meTanbl U X COeANHEHUA 16 1 2 hitps://m.edso0.ru/7f41a636
VToro no pasgeny 20
Pa3nen 4. Xumus U OKpy:Kamwuias cpeaa
41 BelecTBa 1 matepuasbl B XXU3HW YesioBeKa 3 0 0 bubnmorexa LIOK
' W P https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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WToro no pasgeny

PesepBHoe Bpems

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

OBLUEE KOJIMYECTBO YACOB IO MNMPOIrPAMME

68



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N KoauyecTBo yacoB Jlata JyleKTpoHHbIEe HU(POBLIE
I[/-II Tema ypoxa Beero Konrtpoabnble | IlpakTHdeckme S— o0pa3oBaTelbHbIE
padoThI padoTsl pecypcsl
1 MpegmeT Xumun. Posnb XMMUU B XXU3HN 1 0 0 Bubnmoteka LLOK
yenoseka. Tena 1 BellecTea https://m.edsoo.ru/ff0d210c
Bubnmoteka LLOK
2 lMoHATKE 0 MeTodax Mo3HaHWUA B XUMUN 1 0 0 https://m.edsoo.ru/f0d227e
s | Dhamesanmor ol Sumwami | ; 1 suiorea Lok
parop P paLll https://m.edsoo.ru/ff0d23dc
NnabopaTopHbIM 060pYy0BaHNEM»
4 UuncTble BewecTsa 1 cmecu. Cnocobbl 1 0 0 Bubnmnoteka LIOK
pa3fenieHmns cMmecei https://m.edsoo.ru/ff0d26ca
5 e (1 npiepe ouvcri nosapermi ) 0 ) Gnorera LIOK
https://m.edsoo.ru/ff0d28c8
conm)»
Bubnmoteka LLOK
6 ATOMbI 1 MOTIeKy bl ! 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUe 3NeMeHTbI. 3HaKn (CMBO/IbI) 1 0 0 Bubnmoteka LJOK
XUMMWYECKUX 3N1IEMEHTOB https://m.edsoo.ru/ff0d2be8
Bubnmoteka LIOK
8 MpocTble 1 CRIoXHbIe BelLecTsa 1 0 0 https://m.edso0.ru/f0d2a6e
Bubnmoteka LIOK
9 ATOMHO-MO/IEKYNIAPHOE yere ! 0 0 https://m.edsoo.ru/ff0d2d50
3aKoH NOCTOAHCTBA COCTaBa BELLEeCTB.
Bubnmoteka LJOK
10 XvMunyeckas opmyrna. BaneHTHOCTb aTOMOB 1 0 0 https://m.edsoo.ru/ff0d2eae
XUMUYECKMX 31EMEHTOB
11 OTHOCKTENbHAA aTOMHas macca. 1 0 0 Bubnmoteka LJOK
OTHOCUTe/IbHAsA MOEKYISPHAas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas fons XMMMUYeCcKoro ajieMeHTa B 1 0 0 bubnmnoteka LLOK
COEANHEHUN https://m.edsoo.ru/ff0d350c
13 Konnyectso Bewectsa. Monb. MonapHas 1 0 0 Bubnmnoteka LIOK
macca https://m.edsoo.ru/ff0d5230
14 DU3nYeckmne n XMMNYECKNE ABNEHUS. 1 0 0 Bubnmoteka LIOK

XumMuyeckast peakuys

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa

MpU3HaKK 1 YCNOBKS NPOTEKAHNUS XUMUYECKUX

Bubnmoteka LJOK

15 peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH coxpaHeHUs Macchbl BELLECTB. Bubnmoteka LIOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BbluncneHus KoMYecTBa, Macchl BELLLeCTBA Mo Bubnmoteka LIOK
YpaBHEHUAM XUMUYECKNX peaKLuii https://m.edsoo.ru/ff0d5708
18 (cosmmermn. pasnowerumn, saneehns GnGymoTera LIOK
' ' ' https://m.edsoo.ru/ff0d3f34
06MeHa)
19 M. B. JTOMOHOCOB — YY&HbIiA-3HLMKIONEe4NCT. Bubnmoteka LLOK
O6006LLeHME 1 CUCTEMATM3ALMSA 3HAHWI https://m.edsoo.ru/ff0d40c4
20 KoHTponbHas paboTa Nel no teme «BellecTsa Bubnnoteka LIOK
N XUMUYECKME peakLmms» https://m.edsoo.ru/ff0d4290
2L KAAOpoR— snewen i npocTos segerso Bunwotexa LIOK
O30H ' https://m.edsoo.ru/ff0d448e
22 z/lﬁmoqpe:;: ((apvelai(l?u“:llslqgﬁ%ﬁeﬁ?ﬂmCrT:SeHMe) bubnnoreka LIOK
: : https://m.edsoo.ru/ff0d4614
MoHATMe 06 oKcuaax
23 maGoparopmt n npommnEn oot Gunworera LIOK
: https://m.edsoo.ru/ff0d497a
INpuMeHeHWe Kucnopoaa
2 nowaae o repmoXAGON ybasHEnN BnvioTera LIOK
P yp : https://m.eds00.ru/ff0d4790
3K30- 1 3HAOTEPMUYECKMX peaKLmsaX
25 Sarpresene sosiya, cnocatl or0 BnvioTera LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
npegoTBpaLLEeHS
26 onyaene n Cobmpatite Kntnoposs Gnmotexa LIOK
o ' https://m.edsoo.ru/ff0d4ae2
U3y4YeHMNe ero CBOMCTB»
97 Bozopos — 3nemMeHT 1 NPOCTOE BELLECTBO. Bubnmoteka LIOK
HaxoxgeHue B npupoge https://m.edsoo.ru/ff0d4dd0
28 dur3myeckmne N XMMUYECKne CBONCTBA Bubnmoteka LIOK
Bogopoga. MNpumeHeHWe Bogopoja https://m.edsoo.ru/ff0d4dd0
29 MoHATKE O KMUCNoTax 1 Conax bubnmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnoco6bl Moy4YeHNs BOAOPOa B bubnmnoteka LLOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4790
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nabopaTtopuu
MpakTnyeckas paboTa Ne 4 no teme

https://m.edsoo.ru/ff0d4dd0

bubnmnoteka LLOK

31 «[lMonyyeHne n cobrpaHne BoLOPOAa, .
W3yuEHME ero CBOMCTBY https://m.edsoo.ru/ff0d4f42
o . bubnunoteka LLOK
32 MonspHbIin 06bEM ra3oB. 3akoH ABoragpo https://m.eds0o.ru/f0d542¢
| e suanarera LOK
. https://m.edsoo.ru/ff0d55a0
nnu 06bLEMY
| e m e suiorea LIOK
peaxu o https://m.edsoo.ru/ff0d5708
OTHOLLEHNIA ra30B
35 dusnyeckmne 1 XMMMYECKMe CBONCTBA BOAbI bubnnoreka LIOK
A https://m.edsoo.ru/ff0d587a
N Bubnmoteka LIOK
36 CocTaB 0CHOBaHWIA. MoHATVE 06 MHAMKAaTOpax https://m.eds00.ru/ff0d59e2
3 rensculeme pacTaops. Maceosan gons Gnorera LIOK
: https://m.edsoo.ru/ff0d5b40
BELLeCTBa B pacTBope
38 Sg;m:ggﬁﬁs %Z?Ejpig ?: :Jenl\gi,qenéH HoW bubnmoteka LIOK
o . ) https://m.edsoo.ru/ff0d5eba
MaCCOBOW f0/1eli paCTBOPEHHOIO BELLLECTBa»
39 KoHTponbHas paboTa Ne2 no teme «Kncnopog, Bubnnoteka LIOK
Bopopog. Boga» https://m.edsoo.ru/ff0d6342
40 Okcmabl: cocTas, Knaccugukaums, Bubnmoteka LJOK
HOMeHKNaTypa https://m.edsoo.ru/ff0d664e
A1 onoTIoN, ooHOBNL A aUOTEP Gnmorera LIOK
' P https://m.edsoo.ru/ff0d664e
OKCUA0B
42 OcHoBaHUA: cocTaB, Knaccugukaums, Bbubnmoteka LIOK
HOMeHKnatypa https://m.edsoo.ru/ff0d67ca
43 MonyyeHne N XMMMNYECKIE CBOICTBA Bbubnnoteka LIOK
OCHOBaHW https://m.edsoo.ru/ff0d67ca
44 KucnoTbl: cocTas, Knaccugukaums, bubnmnoteka LLOK
HOMeHKNaTypa https://m.edsoo.ru/ff0dfee2
45 MonyyeHne N XMMUYECKME CBOCTBA KUCNOT bubnmotea LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpefHvie): HOMeHKNaTypa, crnocoobl bubnmoteka LIOK
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nony4yeHna, Xumn4yeckmne CBOIiCTBa

MpakTuyeckas paboTa Ne 6. PelueHue
3KCMNepuUMeHTa/IbHbIX 3aa4y No Teme

https://m.edsoo0.ru/00ad9474

bubnmnoteka LLOK

47 «OCHOBHbI€E KMacCbl HEOPraHNYeCKNX https://m.edsoo.ru/00ad9b7c
COEANHEHWIA»
48 "eHeTMyecKas CBA3b MeXay Knaccamu bubnmnoteka LLOK
HEOopraHN4ecknx CoOeaMHeHN https://m.edsoo.ru/00ad9a50
49 O606LLeHME 1 CUCTEMATM3ALMSA 3HAHWI E tmtgg'l;llcr);eelfjasiorﬁ/OOa d9ch?
50 KoHTponbHas paboTa Ne3 no teme "OCHOBHbIe Bubnmoteka LLOK
K/1acCbl HEOPraHNYeCKMX COeANHEHWNIA" https://m.edsoo.ru/00ad9ela
lMepBble NOMbITKX Knaccugpukaumm
51 XUMUYECKNX 3/1eMEHTOB. [MoHATME 0 rpynnax Etmtsg'l;l/on:eeléi(la-})OrﬁIOOa 49ffa
CXOHbIX 3/IEMEHTOB — *
Mepuogmyeckmii 3akoH 1 MNeprognyeckas
52 cUCTeMa XMMUYECKNX aneMeHToB . U. Etmtsg'l;llon:eeléascl)_gor}:/OOa das52c
MeHpeneesa — *
Bubnmoteka LIOK
53 Mlepuoppl, rpynmel, NOATpyNMb https://m.edsoo.ru/00ada52c
54 CT1poeHve aTomoB. CocTaB aTOMHbIX A4ep. Bubnmoteka LLOK
M3oTonbI https://m.edsoo.ru/00ada342
CTpOeHMWe 3N1EKTPOHHbIX 060/104EK aTOMOB
55 anemeHTOoB Mepuoanyeckoii cuctemsl A. U. Etmtgg'l?/%eelsz&()rﬁloota dabbe
MeHpeneesa — *
XapakTepucTKa XMMUYECKOr0 3/1EMeHTa No
56 ero nonoXxeHuto B Meprognyeckoii cucteme M. Etmtgg'l?/%eelsz&()rﬁloota das24
V. MeHpeneesa — *
3HaueHue MepnoanyecKoro 3akoHa ans
57 pasBuTUA Hayku v npaktuku. 4. . MeHgaenees Etlggg'?/%eelfjiiorﬁloota dag6e
— YYéHbIA, Nefaror u rpaxaaHuH — :
58 ANeKTpooTPULATEILHOCTL aTOMOB Bubnmoteka LIOK
XUMWYECKMX 31EMEHTOB https://m.edso0.ru/00adaab8
59 VIoHHas XMMUuYeckas CBs3b bubnmoteka LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XMmmn4yeckas CBsb bubnmotexa LIOK
P https://m.edsoo.ru/00adaab8
bubnmnoteka LLOK
61 KoBaneHTHas HeNnonsapHasa Xummnyeckas CBA3b

https://m.edsoo.ru/00adaab9
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Bubnmoteka LJOK

62 CTeneHb okucneHus ! https://m.edsoo.ru/00adae28
63 OKuMCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakuun 1 BMGH_MOTeKa LOK
https://m.edsoo.ru/00adb076
Bubnmoteka LIOK
64 OKuCnUTENN N BOCCTAHOBUTENN 1 https://m.edS(I)_E).ru/OOadb076
65 KoHTponbHas paboTa Ned no teme «CTpoeHme 1 Bubnmnoteka LIOK
aToma. XMMMNYecKas CBA3b» https://m.edsoo0.ru/00adb486
66 Pe3epBHbIli YpOK. O6o6y.;eHme n 1 Bubnmoteka LJOK
cucTemaTmsaums 3HaHui https://m.edso0.ru/00adb33c
67 Pe3epBHbIii ypOK. O6o694eHv|e n 1 Bubnmnoteka LIOK
cucTeMaTmnsaums 3HaHUn https://m.edsoo.ru/00ad9ch2
68 Pe3epBHbIii ypoK. O6o6H4eHv|e n 1 Bubnmnoteka LIOK
cucTeMaTtusaums 3HaHuM https://m.edsoo.ru/ff0d61c6
OBLUEE KOTMYECTBO YACOB 10 NMPOrPAMME 68
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9 KJIACC

KoandecTBo yacoB

DJIeKTPOHHBIe HU(POBLIE

Ne Tema OKa K HaTa o0pa3oBaTeJbHbIE
w/n Yp Beero OHTPOJILHBIE IIpakTHYeckue u3ydenus P
padoThI padoThI pecypcesl
L curens o snewenos A 1. ) 0 0 GnnuoTeka LJOK
T https://m.edsoo.ru/00adb59e
MeHzeneesa
2 e onenennon neps oo ) 0 0 Gnnmotera LIOK
P P https://m.edsoo.ru/00adb6b6
nepuoLos
3 Knaccuukaums n HomeHKnatypa 1 0 Bubnmoteka LLOK
HeopraHM4ecKmnx BeLLecTB https://m.edsoo.ru/00adb7e2
4 Buapbl XumMmyeckoli CBA3v U TUMbI 1 0 0 Bubnmoteka LLOK
KPUCTaNIINYECKNX PELLETOK https://m.edsoo.ru/00adbact
KoHTponbHas paboTa Nel no Teme
5 «[oBTOpeHMe 1 yray6/ieHne 3HaHWi 1 1 0
OCHOBHbIX pa3fenos Kypca 8 knacca»
6 Knaccugukaums XMMM4YecKnx peakuumin no 1 0 0 Bubnmoteka LIOK
pasnnyHbLIM MNPU3HAKaM https://m.edsoo.ru/00adbch0
7 NowTie o roworemiux u rereporem ) 0 0 Gnmotexa LIOK
P https://m.edsoo.ru/00adbe9a
peakumsax
[MoHATNE O XMMUYECKOM PaBHOBECUM.
daKTOopbI, BNAIOLLME HA CKOPOCTb Bubnmoteka LJOK
8 o 1 0 0 )
XUMWYECKOI peakumm 1 NonoxKeHue https://m.edsoo.ru/00adc28c
XMUMUWYECKOro paBHOBECUSA
Bubnmoteka LJOK
9 OKNCInTeNIbHO-BOCCTAHOBUTE IbHbIE peakLn 1 0 0 https://m.edso0.ru/00adcade
10 Teopus 3NEKTPONMTUYECKON AMCCOoLMaLInMN. 1 0 0 Bbubnmoteka LIOK
CunbHble 1 cnabble 3N1eKTPOUTLI https://m.edsoo.ru/00adcd68
. Bubnmoteka LIOK
1 VIoHHbIe ypaBHeHNA peakui ! 0 0 https://m.edsoo.ru/00add448
2| e o R : : SuGruoreta LOK
PeA o https://m.edsoo.ru/00add5d8
3NEKTPONUTUYECKOW Anccoumaumnm
13 XMMMYECKUNE CBOICTBA CONelA B CBETE 1 0 0 bubnmnoteka LLOK

npeacTaBAeHNIA 06 3NeKTPONUTUYECKON

https://m.edsoo.ru/00add8b2
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avccoumanmm

14 MoHsTWe 0 rMgponmnse conei bubnmoreka LIOK
https://m.edsoo.ru/00add9d4
N bubnunoteka LLOK
15 0606LeHMEe U cUcTeEMATU3aLMS 3HAHWIA https://m.eds00.ru/00addd12
16 MpakTuyeckas pabota Ne 1. «PeLleHune Bubnmnoteka LIOK
3KCMEPUMEHTA/IbHBIX 3afay» https://m.edsoo.ru/00addbfa
17 g;'gﬁ?gg; Z?mpqaeﬁc?(;?a ’\,Cll,gmzcsgufxl,evm bubnnoreka LIOK
' https://m.edsoo.ru/00addecO
XVMMYECKUE peakLym B pacTBOpax»
18 O6Las xapakTepuCTMKa rasoreHoB. Bubnmoteka LIOK
XMMMYECKMe CBOICTBA Ha MPMMepe X/1opa https://m.edsoo.ru/00addfe2
19 xacone ceoiorsa, nomyuome Gnorera LIOK
: ' https://m.edsoo.ru/00ade104
npUMeHeHne
20 Eﬂpigﬁ:i%agoaﬁogg Eljcion:brexsi/qeme eé bubnmoteka LIOK
. ' https://m.edsoo.ru/00ade348
CBOWCTB»
| e s LOK
PeaKLM, A P A https://m.edsoo.ru/00ade488
n30bITKe
29 O6Lwas xapakTepucTKa anemeHToB VIA- Bubnmoteka LJOK
rpynnol https://m.edsoo.ru/00ade64a
23 Haxoguenme copu et conpini o Gnmotexa LIOK
A P A https://m.edsoo.ru/00ade64a
npupoge. XMmMn4ecKre CBONCTBA Cepbl
24 CepoB0oJopoa, CTPoeHe, (hrn3nYecKre 1 Bubnunoteka LIOK
XMMUYECKIME CBONCTBA https://m.edsoo.ru/00ade802
Okengpl cepbl. CepHast KUCNOTa, (n3nyeckume Bubnmoteka LIOK
25 < .
N XUMUYECKIME CBONCTBA, MPUMEHEHWE https://m.edsoo.ru/00adea28
XMUYECKUEe peakLmm, Nexallue B 0CHOBE
26 NPOMBbILLNIEHHOr0 cnoco6a nosyyeHns Bbubnnoteka LIOK
CEPHOI KNCNOTbl. XMMNYECKOe 3arpsisHeHne https://m.edsoo.ru/00adec8a
OKPY>KatoLLIEN cpefibl COeAMHEHUSAMU Cepbl
27 BbluncneHre MaccoBOi 40N Bbixoaa bubnmnoteka LLOK
npoayKTa peakumnu https://m.edsoo.ru/00adec8a
28 O6wan xapakTepucTuka anemeHToB VA- Bbubnnoteka LIOK

rpynnbl. A30T, pacnpocTpaHeHWe B MPUpoae,

https://m.edsoo.ru/00adeeab
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(hM3NYECKMEe N XUMUYECKIME CBOVCTBA
AMMMaK, ero U3nYecKne N XMMMYecKme

bubnunoteka LLOK

29 CBOICTBa, MOMYYEHNE U MPUMEHEHNE https://m.edsoo.ru/00adf004
0 Bonyaes ik, wy e or Bnnwotexa LIOK
. ' https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KACNOTa, eé hnsnyeckme un Bubnnoteka LLOK
XVMWYECKUE CBOICTBA https://m.edsoo.ru/00adf306
Vcnonb3oBaHne HATPATOB U COMeli aMMOHUSA

32 B KaueCcTBe MUHEPa/IbHbIX Y00PEHWIA. Bubnmoteka LLOK
XUMMYecKoe 3arpsi3HeHNe OKpYIKatoLLel https://m.edso0.ru/00adf518
cpefbl COeAMHEHNAMM a30Ta

3 wonors Guoneowe nmaecte | BuSmorera LIOK

L https://m.edsoo.ru/00adf68a
CBOWCTBa, MOMyYeHne
U vieparnu vAoBpe arpraense BuGvioTera LIOK
PabHeIX YAOOP - 2arp https://m.edsoo.ru/00adfc20
NpPUPOAHON cpeab! octaTamu

35 Yrnepog, pacnpocTpaHeHve B Npupose, Bubnunoteka LIOK
(hr3MYECKIE N XMMUYECKME CBONCTBA https://m.edsoo.ru/00adfd9c
Okcunabl yrnepoaa, nx granyeckme n

36 XMMUYECKIME CBONCTBA. DKOMOTMYECKME Bubnmoteka LIOK
Npo6/embl, CBA3aHHbIE C OKCUAOM Yriepoja https://m.edsoo.ru/00adfebe
(V)

37 YronbHasa K1ucnoTa u eé conu bubnnoreka LIOK

https://m.edsoo.ru/00ae006¢
!"IpaKqueCKaﬂ pa6oTta Ne 4 o Teme Bu6nmoTexa LIOK

38 MonyyeHune yrnekncnoro rasa. .

" https://m.edsoo.ru/00ae027e
KauecTBeHHas peakums Ha KapboHaT-1oH
MepBOHaYa/IbHbIE MOHATUS 06 OPraHNYeCKmX Bubnmoteka LJOK

39 .

BELLeCTBaxX Kak 0 COeAMHeHMAX yrnepoja https://m.edsoo.ru/00ae054¢e

40 KpeMHuit n ero coefiuHeHus bubnnoreka LIOK

https://m.edsoo.ru/00ae080a

1 lonepaema s nO Towe Gnnvotexa LIOK

o https://m.edsoo.ru/00ae0bf2
«BaHelLLNe HEMETaN/bl U UX COEANHEHUS»
42 KoHTponbHas paboTta Ne3 no Teme Bbubnnoteka LIOK

«BaxHeLLne HemeTan bl N NX CoeNHEHNA»

https://m.edsoo0.ru/00ae0e18
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O6LLast XapaKTepPUCTMKA XUMMUYECKMX
3/1EMEHTOB — MeTannoB. MeTanmyeckas

Bubnmoteka LJOK

43 CBSI3b U MeTa/IIMYecKas KpUCTanmyeckas https://m.edso0.ru/00ae103e
pelwéTKa. Pn3nyecKne CBONCTBa MeTa/10B

4 Imeqpoxmmdeckilt g nanpaEH Gnnmotera LIOK
META/IOB https://m.edsoo.ru/00ae1156
O6Lume cnocobbl MoNyYeHUs MeTasoB.

45 Cnnasbl. Bbll-IVICI'IeHI/lﬂ Mo ypaBHEHWAM Bubnmoteka LLOK
XUMUYECKUX peakuuid, ecnv OAguH 13 https://m.edso0.ru/00ae1156
peareHTOB COAEPXMNT NPUMECH

46 NoHATME O KOPPO3MK MeTaslI0B BMGH,MOTeKa LIOK

https://m.edsoo.ru/00ae1278
Bubnmoteka LIOK

4t LienouHble MeTannbl https://m.edscl)_g.ru/Oanl4b2

48 OKenbl U TMAPOKCUABLI HATPUA N Kains BM6H_MOTeKa LIOK

https://m.edsoo.ru/00ae14b2

49 LI.I,enoulHo3e|\/|eanb|e MeTan bl — KabL1iA 1 Bubnmoteka LLOK
MarHui https://m.edsoo0.ru/00ae15e8

50 BaxxHeiLLMe coeMHEHUA KanbLys BMGH,MOTeKa HOK

https://m.edsoo.ru/00ae15e8

51 O606LLeHNE N CUCTEMATM3ALMSA 3HaHWIA

52 YKEcTKOCTb BOAbI U CNOCOObI €8 YCTpaHeHUs BM6”_MOTeKa LIOK

https://m.edsoo0.ru/00ae1886

53 I'ng_KTqueCKaﬂ paboTta Ne 6 no Teme Bubnmoteka LJOK
"YKEcTKOCTb BOAbI Y MeTOfbl €8 yCTpaHeHns" https://m.edsoo.ru/00aelae8

. bubnunoteka LLOK

>4 ATIOMUHIY https://m.edscl)_i).ru/Oanch

55 AmMoTepHble CBOICTBa OKCMAA W Bubnunoteka LIOK
rmgpokeunaa https://m.edsoo.ru/00aelc64

Bubnnoteka LIOK

56 HKeneso https://m.edslo-}).ru/OanldSG

57 Oxkengpl, ruapokenabl n conu xenesa (1) n bubnmnoteka LLOK
xenesa (111) https://m.edsoo.ru/00ae35e6

58 O606LLeHVE N CUCTEMATM3ALMA 3HAHWI
MpakTuyeckas paboTa Ne 7. PelueHne Bu6mmoTeka LIOK

59 3KCMEePUMEHTabHBIX 3afay Mo Teme

«BaxHeiLLMe meTanbl 1 MX CoeNHEHNA»

https://m.edsoo.ru/00ae3de8
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BbIuMCNieHMs MO YPaBHEHMAM XUMUYECKIX
peakLUuii, ecnn OAWH 13 peareHToB JaH B

Bubnmoteka LJOK

60 M30bITKE W/ COAEPXWT NPUMECH. 1 https://m.edsoo.ru/00ae1750
BbluncneHms MaccoBoii 40N BbIXO4a
NpoAyKTa peakuum
61 0O606LLeHME 1 CUCTEMATM3ALMSA 3HAHWI 1
62 KOHTpO!leaFI paboTa Ne4 no Teme 1
«BaxkHelLINe METa/I/bI U UX COEAUHEHNS»
63 BelyecTBa 1 MaTepuasbl B NOBCEAHEBHO 1 Bubnmoteka LIOK
YK13HW YesloBeKa https://m.edsoo.ru/00ae3f50
64 XUMMYecKoe 3arpsi3HeHNe OKpYIKatoLLel 1 Bubnmoteka LJOK
cpefpl https://m.edso0o.ru/00ae4270
65 Po/ib XMnn B peLLeHmmn 3K0I0rMYecKux 1 Bubnmoteka LLOK
npo6nem https://m.edso0o.ru/00ae4270
66 Pe3epBHbIii ypoK. O6o6H4eHv|e n 1 Bubnmnoteka LIOK
cucTeMaTusaums 3HaHuM https://m.edsoo.ru/00ae0d0Oa
67 Pe3epBHbIii ypoK. O6o6H4eHv|e n 1 Bubnmnoteka LIOK
cucTeMaTusaums 3HaHuM https://m.edsoo.ru/00adb33c
68 Pe3epBHbIii YpOK. O6o6y4eHV|e n 1 Bubnmoteka LLOK
cucTemaTmnsaums 3HaHWUn https://m.edsoo.ru/00ad9ch2
OBLUEE KOMMYECTBO YACOB MO NMPOrPAMME 68
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

o Xumus: 8-in Knacc: 6a30Bblil YpOBEHb: Y4eOHUK; 5-e n3faHune, nepepaboTaHHoe, 8 Knacc/
MabpuensH O.C., Octpoymos W.I"., Cnagkos C.A. AKUMOHepHOe 06LLecTBO «/13aaTenbCTBO
«[pocseLLeHne»

» Xumus, 9 knacc/ MabpuensH O.C., Octpoymos W.T"., Cnagkos C.A. AKUMOHEPHOE 06LLECTBO
«M3patenbcTBo «l1pocseLleHme»

METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA

https://edsoo.ru/wp-content/uploads/2023/08/Xnmns-6a30Bblit-ypoBeHb.-Peanmnsaums-
Tpe6oBaHuii-® T OC-0CHOBHOr 0-006LLIer0-06pa3oBaHus.-MeToanYeckoe-nocobme-ans-
yumtens.pdf

https://edsoo.web-ae.ru/kniga-1/

https://edsoo.ru/normativnye-dokumenty/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru
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