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MNOACHUTEJIBHASA 3AIINCKA

MporpaMma rno XnMMmmn Ha ypoBHe OCHOBHOTO 06LLIEro 06pas3oBaHns COCTaBNeHa Ha OCHOBE
TpeboBaHWI K pe3ynbTaTaM OCBOEHMS OCHOBHOW 00pa3oBaTe/ibHOM MNporpaMmbl OCHOBHOMO
obuero obpasoBaHus, npeactaBneHHbIX B PFOC OO0, a Takke Ha OCHOBE (heaepanbHOM
paboyeil MporpaMmbl BOCMUTaHUA U C Y4ETOM KOHLENUuUW npenojasaHns y4e6HOro npesmera
«X1Mus» B 06pa3oBaTe/ibHbIX OpraHn3auuax Poccuiickoin deaepauuu.

MporpaMMa NO XWMUW [aeT MpeAcTaBleHWe O Lenax, obuien cTpatery obyyeHus,
BOCMUTAHWUA W pa3BUTMS 00yvaroLmMxXca CpeacTBaMuM y4ebHOro MpeameTa, YCTaHaB/IMBAeT
06a3aTeNbHOe MpeAMETHOE COofepXKaHue, npefycMmaTpuBaeT pacnpesefieHne ero no kKnaccam u
CTPYKTYpPVpPOBaHMe Mo pasgenam 1 TeMam nporpammbl Mo XMMWUW, ONPeAensieT KOMMYECTBEHHbIe
M KayeCTBEHHbIE XapaKTEPUCTVMKM COAepPXKaHWs, PEeKOMeHAYemyt MocnefoBaTe/lbHOCTb
N3YYEHMS XUMUW C YUETOM MEXMNPELMETHBIX U BHYTPUMPEAMETHbLIX CBA3eW, IOrMKK Yy4ebHOro
npotiecca, BO3pacTHbIX 0COGEHHOCTel 00yyatoLLMXCs, OnpesenseT BO3MOXHOCTU npeameTa /15
peannsaumm TpeboBaHWIn K pe3ynbTaTaM OCBOEHUSI OCHOBHOW 06pa3oBaTe/IbHOM NporpamMmMbl Ha
YPOBHE OCHOBHOr0 06Lero 06pasoBaHus, a Takxxe TpeboBaHWiA K pesy/ibTataM 00y4eHNs XMMmn
Ha YPOBHe Uenerd un3ydeHMs nNpeaMeTa M OCHOBHbIX BWAOB Y4eOHO-NO3HAaBATE/IbHOW
[eATeIbHOCTY 06yYatoLLLEerocs No 0CBOEHUIO Y4EOHOT0 COAEPXKaHNS.

3HaHMe XMMUK CNY)KUT OCHOBOM ANs (POPMUPOBaHUS MMPOBO33PEHNS 06Yy4HatoLLErocs, ero
npeacTaBNeHniA 0 MaTepuasibHOM eAMHCTBE MUPa, BXKHYHO PO/ib UrpatoT (hopMupyemble XUMUEN
NpeLCcTaB/eHNs O B3aVIMONPEBPALLEHUAX SHEPTUM 1 06 3BONIOLMM BELLECTB B NPUPOSE, O NYTAX
peleHns rnobanbHbIX NPO6/IEM  YCTOMYMBOrO pasBUTUSA  YeNOBEYecTBa —  CbIPbEBOWA,
9HEPreTNYeCKOM, NULLLEBON 1 3KOOMMYeCKol 6e30nacHOCTI, NPo61eM 34paBOOXPaHEHNS.

N3yueHne xumumn:

CMOCO6CTBYET peasM3aumy  BO3MOXHOCTE [N1s  camopasBuTus U (POPMUPOBaHUA
KYNbTYPbl TMYHOCTK, €€ 06LLEN N (PYHKLMOHAIbHOW FPaMOTHOCTH;

BHOCUT BK/1aZ B (POPMMPOBaHNE MbILLIEHUA U TBOPYECKMX CMOCOBGHOCTEN 0byyaroLLmxcs,
HaBblKOB WX  CaMOCTOSTE/IbHOM  y4yeOHOM  [eATeNIbHOCTM,  3KCMEPUMEHTAIbHBIX 1
NCCnefoBaTe/IbCKUX YMEHU, HEeoOXOAUMbIX KaK B MOBCEAHEBHOM >KM3HW, TaK U B
NPO(ECCMOHA/IbHOIN [eATENIbHOCTY;

3HaKOMWUT CO CMeumMpUKON HAy4yHOro MbILLIEHUS, 3aKafblBaeT OCHOBbI LE/IOCTHOrO
B3rN1A4a Ha eIMHCTBO MPYPOAbI U YeoBeKa, AB/IAETCA OTBETCTBEHHbLIM 3TaroM B (DOPMUPOBaHNM
€CTECTBEHHO--Hay4HOW rPaMOTHOCTY 0BYYatOLLUXCS;

Cnoco6CTBYeT (POPMUPOBAHUIO LIEHHOCTHOrO OTHOLLEHWUA K eCTECTBEHHO--Hay4YHbIM
3HaHWAM, K NPUPOAEe, K YenoBeKy, BHOCWUT CBOM BKfaL B 3KO/OrMyeckoe 06pa3oBaHue
obyuaroLmxcs.

[aHHble HanpaBieHns B 0OYYeHUN XUMUM 06ecnevmBatoTCs CreunguKon copepXxaHums
y4yebHOro npeaMeTa, KOTOPbIA ABAAETCA NefarorMyecky afanTUPOBaHHBIM - OTPaXKeHUEM
6a30B0IN HAYKM XMMWUW Ha ONpeaeneHHOM 3Tare ee pasBuTus.

Kypc xvmMuy Ha ypoBHE OCHOBHOro 06Liero o6pasoBaHVs OPUEHTMPOBAH HA OCBOEHWE
06yyaroLLMMNCA CUCTEMbI MEPBOHAYA/IbHBIX MOHATUA XUMWUK, OCHOB HEOPraHWYeCKOW XUMUK 1
HEKOTOPbIX OTAE/bHbIX 3HAYMMbIX MOHATUIA OPraHNYeCcKOn XUMUK.

CTpyKTypa COAepXxaHus nporpammbl Mo XMMUW CPOPMMPOBaHa Ha OCHOBE CUCTEMHOIO
noaxofa K eé msydeHuto. CofepxkaHue CKNaiblBaeTCs M3 CUCTEMbl MOHATUIA O XUMWUYECKOM
3/leMeHTe W BeLleCTBE WM CUCTEMbl MOHATUA O XMMUYECKON peakumn. O6e 3T CUCTEMbI



CTPYKTYPHO OpraHu3oBaHbl MO MPUHLMMY MOCeA0BaTeNIbHOTO PasBUTUA 3HaHWA Ha OCHOBE
TEOPETUYECKUX NPeLCTaB/IEHNI Pa3HOr0 YPOBHSA:

— aTOMHO--MOJIEKYNAPHOIO YYEHNS KaK OCHOBbI BCEr0 eCTECTBO3HAHNS;

— Mepunognyeckoro 3akoHa [. V1. MeHzeneeBa Kak 0CHOBHOMO 3aKOHa XUMUMU;

— YYEHUS 0 CTPOEHMM aTOMa Y XMMUYECKOM CBS3N;

— NpeLCcTaB/ieHnin 06 3NeKTPONUTUYECKOW AMCCoLMaLM BELLLECTB B pacTBOpax.

TeopeTnyeckme 3HaHWA PaccMaTpyBAlOTCA Ha OCHOBE IMIMUPUYECKM MOMYYEHHbIX W
OCMbIC/IEHHbIX (DaKTOB, pPa3BMBAKOTCA MOCNeLoBaTe/lbHO OT OAHOIO YPOBHA K ApYyromy,
BbIMONHAA (PYHKLMN OOBACHEHWUS M MPOrHO3MPOBaHWUS CBOWCTB, CTPOEHWUS UM BO3MOXHOCTEN
NPaKTUYECKOro NPUMEHEHUS U NONYYEHNSA N3YHaeMbIX BELLECTB.

OcBOeHVe nporpaMMbl MO XMMWW  CNOCOBCTBYET (HOPMUPOBAHUIO MNPELCTaBMEHUS O
XVMWUYECKON COCTaBNAIOLLEA HAyYyHON KapTUHbI MMpa B JIOTMKE €€ CUCTEMHON Mpupoabl,
LIEHHOCTHOTO OTHOLUEHUSA K HAYYHOMY 3HaHWIO U MeToAamM No3HaHUA B Hayke. V3yyeHune Xxummm
MPOMCXOAUT C NPUBMIEYEHMEM 3HAHWA U3  paHee W3YYeHHbIX Y4ebHbIX MpeaMeTOoB:
«OKpyXaroLmin Mup», «bronorus. 5-7 knaccbl» N «PuU3snkKa. 7 Knace.

Mpy N3y4eHUN XMMUU MPOUCXOANUT (POPMMPOBaHME 3HAHUIA OCHOB XMMUYECKON HaYKM KaK
06/1aCTV COBPEMEHHOI0 eCTeCTBO3HaHWA, NPaKTUYECKOW AeATeNbHOCTM Ye/loBeKa Y KaK OAHOro
13 KOMMOHEHTOB MMPOBOWA Ky/bTypbl. 3afaya y4yebHOro npegmera COCTOMT B (POPMUPOBAHUN
CUCTEMbl XUMMUYECKUX 3HAHUIA — BaXKHEMLMX (DaKTOB, MOHATWIA, 3aKOHOB M TEOPETUYECKMX
MOJIOXKEHWI, [OCTYMHbIX O000OLIEHNA MWPOBO33PEHYECKOrO XapakTepa, f3blka Hayku, B
NPUOBLLEHNN K HAYYHbIM METOAaM NMO3HaHWUA NPY N3YYeHUN BELLECTB N XUMUYECKMX peakLnii, B
(hopMMpOBaHUM N PasBUTUM MO3HABATE/IbHbIX YMEHWA W WX MNPUMEHEHWM B Yy4ebHo-
Mo3HaBaTe/IbHON M y4ebHO-M1CCe0BaTEIbCKON LeATe/IbHOCTU, OCBOEHMM MpaBus 6e30nacHoro
obpalLeHns C BeLleCcTBaMu B MOBCEAHEBHOM YXXN3HN.

Mpy M3y4yeHUN XMMUW Ha YPOBHE OCHOBHOMO 0OLLEro 06pa3oBaHUs BaXKHOE 3HAYeHue
nprobpenn Takune LENn, Kak:

— (hopMUpOBaHNe VHTENEKTYaNIlbHO Pa3BUTOM JIMYHOCTU, FOTOBOM K Camoo6pa3oBaHuio,
COTPYAHMNYECTBY, CaMOCTOATENIbHOMY TMPUHATUKO pPeLLeHWIA, CNOCOGHOW afanTupoBaTbCs K
ObICTPO MEHSAIOLMMCS YCTOBUAM YKU3HN;

— HanpaeNeHHOCTb O0Oy4YeHWs Ha CcuCTeMaTMyeckoe npuobLLeHMe ObOyYaroLmXcs K
CaMOCTOATE/IbHON  NO3HaBaTeNlbHOW  [eATeNIbHOCTW,  Hay4YHbIM  MeToZam  MO3HaHus,
(hopMUPYIOLLMM MOTUBALMIO N Pa3BUTUE CMIOCOOHOCTEN K XUMUN;

— o6ecneyeHne YCNOBWM, CrOCOOCTBYIOWMX MNPUOBPETEHNIO O00Y4YarOLIMMUCSA OnbITa
pa3Ho06pa3HON AeATeNIbHOCTM, MO3HaHUA U CaMOMO3HaHWs, K/OYEBbIX HaBbIKOB (K/HOYEBbIX
KOMMETEHLMIN), UMEIOLLMX YHUBEPCA/IbHOE 3HAYEHUNE AN Pa3/INYHbIX BULOB LeATe/IbHOCTU;

— (hopMUMpOoBaHMe 06LLEN hYHKLMOHAIbHOW N eCTECTBEHHO-HaY4YHOW rPamMOTHOCTK, B TOM
yncne YMeHUn OOBACHATb M OLEHMBATb SIB/IEHUS OKPYXKAIOLLEro Mupa, MCMosb3ys 3HaHUA U
OMbIT, MONYYEHHbIE MPU M3YYEHUN XUMUKU, MPUMEHATb WX NPW  pewleHMn npobnem B
MOBCEAHEBHO XXN3HWN 1 TPYA0BOI AeATENbHOCTY;

— (hopmMupoBaHVe y 06yHatoLLMXCA NYMaHUCTUYECKUX OTHOLLEHWI, MOHUMaHUS LLEHHOCTM
XUMUYECKNX 3HAHWI A1 BbIPabOTKM 3KOMOMMYECKM LieNnecoobpasHoOro noseAeHus B ObITy U
TPYZOBOIN [eATENIbHOCTU B LIENAX COXPaHEHWs CBOEro 3[40pPOBbS M OKPYXKatoLlel NpupoAHON
cpefpl;

— pa3BUTME MOTMBALMM K 00YYEHMIO, CMOCOOHOCTEN K CAMOKOHTPOJIKO M CAMOBOCMUTaHUIO
Ha OCHOBE YCBOEHWS 0O0LLEeYenoBeYeCKNX LEeHHOCTe, FOTOBHOCTU K OCO3HAaHHOMY BbIGOpPY
npoguNA U HanpaBeHHOCTY fa/IbHELLEro 06y4eHuns.



O6Llee 4MCno 4acoB, OTBEAEHHbIX A/ U3YYEHUS XMMUKU HA YPOBHE OCHOBHOIO 06LLero
obpa3oBaHus, cocTaensieT 136 Yacos: B 8 knacce — 68 yacoB (2 yaca B Heflento), B 9 Knacce — 68
4acos (2 Yaca B Hefiento).

COJEPKAHUE OBYYEHUA

8 KUIACC

HepBOHa'{aJILHLIe XUMHUYECKHUEC ITIOHATHUSA

MpeameT XumMuKn. Pofb XUMUW B XKU3HW YenoBeka. XUMUS B CUCTEMe HayK. Tena u
BelllecTBa. Pu3MYeCKMe CBOWCTBA BeLLecTB. ArperatHoe COCTOsiHMe BellecTB. [loHATME O
MeTOoAax Mo3HaHUA B XMMUK. UncTble BelecTBa U cMec. Cnocobbl pasgeneHns cMeceil.

ATOMbI 1 MONeKynbl. XUMWUYECKME 3/1eMEHTbl. CUMBO/MbI XUMWUYECKUX 3/IEMEHTOB.
MpocTble 1 CNoXHbIe BelecTBa. ATOMHO-MOJIEKYNAPHOE YYEHNE.

XvMuueckas opmyna. BaneHTHOCTb aTOMOB  XUMMWYECKUX — 3/1IEMEHTOB.  3akOH
MOCTOSHCTBA COCTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTe/IbHas MOJEKYNspHas
macca. MaccoBas 01151 XMMUYECKOr0 3/1eMeHTa B COeVHEHUN.

KonuuectBo Belectsa. Monb. MonspHas macca. B3avMmoCBA3b KONMYecTBa, MacChbl W
ymcna CTPYKTYPHbIX eAVHNL, BeLLLeCTBa. PacyeTbl Mo (hopMynaM XMMUYECKUX COeLNHEHWI.

®dusnyeckme N XUMUYECKME SBMEHUSA. XMMUYeCKas peakums U ee Mnpu3Haku. 3akoH
COXpaHeHMs MacChl BeLLECTB. XUMUYeCKUe ypaBHeHus. Knaccudukaums XMMUYECKNX peakumii
(coeanHeHWs, pa3noXeHus, 3ameLeHns, 06MeHa).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMWYECKOM MOCYAO0N, npasuiamy paboTbl B nabopatopuut 1 npueMamm
obpatleHuns ¢ nabopatopHbIM 060pYLOBaHMEM, M3Y4YeHUe WU OnucaHue (U3NYeCKX CBONCTB
06pas3LI0B HeopraHNYecKNX BeLLLECTB, HaboaeHne Gr3nyeckunx (NnasneHne BocKa, TasHue nbja,
pacTvpaHue caxapa B CTYrMKe, KUMEeHWE U KOHAEHCAUWs BOAbI) Y XMMUYECKUX (FrOpeHne CBeyw,
npoKanneaHne MeLHON NPOBOJIOKM, B3aUMOJENCTBME Mefa C KUCNOTOW) ABEHWI, HabnoLeHme
M OnucaHWe MPWU3HAKOB MPOTEKAHWS  XMMWYECKUX peakumid  (pasfoXeHue — caxapa,
B3aVIMOJENCTBUE CEPHOM KMUCMOThI C XNnopuaoM bapus, pasnoxeHue rugpokeuga megu (1) npw
HarpeBaHMK, B3aMMOAeENCTBME >Xenesa ¢ pactBopom conm mean (1), n3yyeHme cnoco6oB
pasfiefieHnsi CMeceldi: C MOMOLLbKO MarHuTa, (PUIbLTPOBaHWE, BblNapuBaHue, LUCTUNNALNS,
Xpomarorpaus, npoBefeHne OYUCTKM MOBapeHHOW conu, HabMloAeHne U onucaHue
pe3ynbTaToB NPOBEAEHWS OMbITa, W/MOCTPUPYIOLLErO 3aKOH COXPaHeHWs Macchbl, CO3faHue
MoZeneli MosneKy/ (LLapoCTePXKHEBbIX).

Baxueiimue NPEeACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Bo3gyx — cmecb rasos. CoctaB Bo3gyxa. Kucnopog — 3neMeHT M MpOCTOe BeLLEeCTBO.
HaxoxgeHune kucnopoga B Npupoae, hnsmnyeckme 1 XMMMUYECKe CBOMCTBA (peakuuy ropeHns).
Okcuabl. MpumeHeHne Kucnopoga. Cnocobbl MoOMydeHUs Kucnopoga B nabopatopun U
npomblIwneHHocT. KpyrosopoT Kucnopoga B npupoge. O30H — annoTponHas MoaudurKaLms
Kuncnopoga.

TennoBor 3(heKT XMMUYECKOW peakuuu, TePMOXMMUYECKME YpaBHEHUs, 3K30- W
9HAOTEPMUYECKME peakumn. TOMAMBO: Yrofib U MeTaH. 3arps3HeHue BO34yXa, YCW/eHue
MapHWKOBOr o 3(hheKTa, paspyLUeHne 030HOBOrO C/10S.

Bofopos, — 3neMeHT W MNpOCTOe BellecTBO. HaxoxzeHwe Bogopofa B NpPUPOSe,
(h13nYecKne N XMMNYeCKne CBOMCTBA, MPUMeHEHWE, Crocobbl MonyveHns. Kucnotsl 1 conu.

MonspHbIn 06bEM ra3oB. PacyeTbl N0 XMMUYECKUM YPaBHEHWSAM.



®usnyeckme CcBOMCTBA BOAbl. Boga kak pactBopuTens. PacTBopbl. HacbileHHble ©
HEHacCbILWeHHbIe pacTBOpbl. PacTBOPMMOCTbL BeLLeCTB B Bofe. MaccoBas [ond BellecTsa B
pacTBope. XvMuyeckue cBoictsa BoAbl. OCHOBaHMA. Po/ib pacTBOPOB B NPUPOAE U B XXWU3HK
yenoseka. KpyroBopoT BofAbl B npupoge. 3arpssHeHve npupogHbiX Bog. OxpaHa M OYMUCTKA
MPUPOAHbLIX BOA,

Knaccuimkaums HeopraHuyeckux coefuHeHuin. Okcupbl. Knaccugukaums OKCUAOB:
coneobpasytoLyme (OCHOBHbIE, KACMOTHbIE, aM()OTepHble) 1 Heconeobpasytowme. HomeHknatypa
OKCNAO0B. PU3NYECKME N XMMUYECKME CBONCTBA OKCMAOB. MonyyeHre OKCUAO0B.

OcHoBaHus. Knaccumkaums OCHOBaHWIA: LLEMoOYM U HepacTBOPWMbIE OCHOBAHWS.
HomeHknatypa OCHOBaHWI. Pu3nyeckme U XUMUYECKME CBOMCTBA OCHOBaHMI. [lonyueHue
OCHOBaHMUIA.

Kucnotbl. Knaccugukaums kucnot. HomeHknatypa K1cnoT. ®PUsnyeckne n XMmMmnyeckme
CBOWCTBaA KMCNOT. Pag akTuBHOCT MeTannoB H. H. bekeTosa. MonyyeHne KucnoT.

Conn. HomeHknatypa conein. ®Pusmnyeckme M XMMUYecKue CBOMCTBa cosei. MonydyeHwue
conei.

"eHeTMYecKast CBA3b MeXAY KaccaMy HEOPraHMYeCKUX COeAMHEHWN.

Xumuueckuit IKcnepumenn:

KayeCTBEHHOe OMpefesfieHre CofepXaHus KUCNoposa B BO3AyXe, MonyyeHue, cobupaHme,
pacno3HaBaHMe W W3y4YeHWe CBOWCTB KWCMoOpoda, HabntofeHue B3aMMOLENCTBUSA BELLECTB C
KMCNOPOLOM W YCNOBMS BO3HWKHOBEHMS U MpeKpaLLeHns ropeHuns (noxkapa), 03HaKOMJIEHVE C
obpasuamy OKCMAOB W OMWCaHWe WX CBOWCTB, MOSydYeHMe, cobupaHue, pacrno3HaBaHue W
n3yyeHue CBOWCTB Bogopoga (ropeHue), B3avmogeinctsue Bogopoga ¢ okcugom meaun (11)
(BO3MOXXHO MCMNONb30BaHVe BUAeOMaTEPUaIoB), HabMo4eHe 06pa3L0B BELLECTB KOMYEeCTBOM
1 mosb, uccnefoBaHWe OCOOGEHHOCTEN PacTBOPEHWSA BELLECTB C pPas/IMYHOM PacTBOPMMOCTBIO,
NMPUroTOB/EHME pPAcTBOPOB C OMpefeséHHON MaccoBOM [oNeid pPacTBOPEHHOrO BeLLeCTBa,
B3aMMO/eNCTBME BOAbI C MeTasnaMu (HaTpuMem U KanblyeMm) (BO3MOXHO WCNO/b30BaHMe
BULEOMaTepnanoB), UccnefosaHne obpasLoB HeOpraHMYecKMX BELLECTB Pa3/IMyHbIX K/1acCoB,
HabNoAeHNe M3MEHEHUS OKPacKn WHAMKATOPOB B pacTBOpax KWUCNOT WU LLEOYel, MU3yyeHue
B3aumMofeicTeua okcmuga megu (1) ¢ pacTBOPOM CEPHOM KWUCNOTbl, KUCNOT C MeTa/lslamu,
peakuuii HelTpanusauuu, MosyyeHne HepacTBOPUMbIX OCHOBaHWIA, BbITECHEHWE OLHOrO0
MeTa/Na ApYrum 13 pacTBopa CoMu, peLleHne SKCNepuMeHTaIbHbIX 3a4ay o TeMe «BaxxHelLwme
K/1acCbl HEOPraHWYeCKNX COeMHEHMN.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MeH}IeJIeeBa. CTpoeﬂue aTOMOB. XuUMH4YecKas ¢BsI3b. OKHCJIUTETbHO-BOCCTAHOBHUTEIbHDbIE
peaxkuuu

MepBble MOMbLITKN KNacCUPUKaLUM  XUMUYECKUX 3M1eMEHTOB. [1OHATME 0 rpynnax
CXOLHbIX 3/1EMEHTOB (LLeN0YHbIE U LLENOYHO3eME/IbHbIE METa//Ibl, rafIoreHbl, MHEPTHbIE rasbl).
AnemMeHTbI, KOTOpble 06pa3ytoT aM(OTEPHbIE OKCUABI U TMAPOKCUADI.

Mepnoanyecknii  3akoH. [lepuoamyeckas cUCTEMa XUMWUYECKUX anemeHToB M. W.
MeHgeneesa. KopoTkonepmogHas W [/IMHHONEPUOAHAsA (HOpMbl [epuoamyeckoin CucTeMsl
XUMUYeCKNX anemeHtoB M. V. MeHpgeneeBa. [Mepvodbl ¥ rpynnbl. PUNYECKWIA CMbICH
MOpSAKOBOr0o HOMepa, HOMepOB Mepurosa v rpynnbl 3/1EMEHTA.

CtpoeHve aromoB. CocTaB aTtomHbIX agep. Wsotonbl. 3neKkTpoHbl. CTpoeHume
3/IEKTPOHHbIX 060/104eK aTOMOB NepBbIX 20 XMMUYECKUX 3/1eMEHTOB epnoanyecKoin cucTemsl
O. V. MeHpeneesa. XapakTepucTMka XUMWYECKOrO 3/71eMeHTa MO €ero MOJIOKEHUIO B
Mepuognyeckoin cucteme A. . MeHpaeneesa.



3aKOHOMEePHOCTM U3MEHEHNS paanyca aTOMOB XMUMUYECKNX 3/1EMEHTOB, MET/IIMYECKUX U
HeMeTa//IMY4eCKMUX CBOMCTB NO rpyrnnamM 1 nepuogam.

3HaueHue lMNeproamnyeckoro 3akoHa 1 MNeprognyeckort CUCTEMbI XUMUYECKNX 3/1EMEHTOB
AN15 pa3BUTUSA HAYKN U NPaKTUKW. [. . MeHfeneeB — YUYEHbIA N rpaKaaHuH.

XuMnyeckass  CBAi3b. KoBanieHTHas (nonspHas HenonspHas)  CBA3b.
ANeKTPOOTPULIATENBHOCTD XUMUYECKUX 3M1IEMEHTOB. VIOHHasA CBA3b.

CteneHb  okucneHus.  OKMC/UTENIbHO--BOCCTAHOBUTENbHbIE — peakuun.  [pouecchbl
OKWC/EHUSA 1 BOCCTAHOB/EHUA. OKUCNUTENIN N BOCCTAHOBUTENN.

Xumuueckuii 3Kcnepumenm:

n3ydeHne 00pasLOB BeLLECTB METa//IOB WU HEMETa/10B, B3aVMOAENCTBUE TMApPOKCUAA
LUMHKa C pacTBOpaMu KUCMOT W LUenoYeid, NpoBefeHne OnbITOB, WNNKOCTPUPYIOLLMX NPUMEpSI
OKMC/INTEbHO-BOCCTAHOBUTEbHBIX peakuuii (ropeHne, peakLummn pasnoXxXeHus, COeUHEHNS).

Mesicnpeomemmnle ceasu

Peannsaums MeXxnpeaMeTHbIX CBA3EW Npyu U3ydeHUn XMMun B 8 Knacce OCYLLECTBSAETCS
yepes WCMO/Mb30BaHME KaK OOLMX eCTECTBEHHO--HAaYUHbIX MOHATUA, TaK W MOHATWNA,
ABNAOLLMXCA CUCTEMHBIMU N5 OTAENbHbIX NMPeLMeTOB eCTECTBEHHO--HAYUYHOr0 LMK/a.

OOLUmMe eCTeCTBEHHO--Hay4YHble MOHATWA: Hay4HbIA (DaKT, runotesa, Teopus, 3aKOoH,
aHanm3,  CWHTe3,  Knaccuukaums,  MNepuoAMYHOCTb,  HabntofeHue,  3KCMEPUMEHT,
MOZLeNnpoBaHue, N3MepeHve, MOLesb, AB/IEHNE.

®du3mka: Matepus, aTom, 3MeKTPOH, MNPOTOH, HENTPOH, WOH, HYKAMA, W30TOMbI,
PafMOaKTUBHOCTb, MOJIEKYNA, 3MEKTPUYECKNIA 3apsf, BeLLeCcTBO, Tesfo, 00bemM, arperatHoe
COCTOSIHME BeLLEeCTBa, ras, (M3nyeckne BeMUMHBI, €AVHULLbI U3MEPEHUs, KOCMOC, MaHeThbl,
3Be3bl, ConHue.

Buonorus: hoTocuHTE3, AblXaHue, brocgepa.

leorpagms: atMmocgepa, rugpocepa, MWUHEPasbl, TOPHble  MOPOAbl, MOME3Hble
“ckonaemble, TONANBO, BOAHbIE PECYPCh.

9 KJIACC

BeI[IeCTBO H XUMHYECKas peaKkuus

Mepnognuecknii  3akoH. [llepuognyeckas cuUCTeMa XUMWYECKUX 3nemeHTos M. W.
MeHpgeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHWW CBOMCTB XUMUYECKUX
3/1IeMEHTOB MepBbIX TPEX MEpPUOLOB, Kanus, KanbUus U UX COEAWMHEHWIA B COOTBETCTBUMU C
MOJIOXKEHVEM 3/1EMEHTOB B MeproAnyecKor CUCTeME 1 CTPOEHNEM MX aTOMOB.

CTpoeHue BelecTBa: BWAbl XUMUYECKOW CBA3WM. TWMbl KPUCT/UIMYECKUX PELLETOK,
3aBMCMMOCTb CBOWMCTB BeLLECTBA OT TUMA KPUCTAIIMYECKOM PELIETKM U BUAA XUMUYECKOIA
CBA3N.

Knaccugmkaums v HOMeHKnatypa HeopraHuMyeckux BellecTB. XMMUYECKMe CBOMCTBA
BELLECTB, OTHOCALMXCA K Pas3/IMYHbIM KnaccaM HEeOpPraHM4eCKUX COeLUHEHWUIA, reHeTUYecKas
CBA3b HEOPraHNYeCKNX BELLLECTB.

Knaccnmkaums XMMUYeCcKUX peakuuili No pasinyHbIM npusHakam (Mo YMciy M coctaBy
YyYacTBYIOLWMX B peakuun BeLecTB, MO TenaoBOMY 3(geKTy, N0 W3MEHEHUO CTerneHel
OKWCNEHUS XUMWUYECKMX 3/1EMEHTOB, MO 06pPaTMMOCTW, NO Y4YaCTUIO KaTaim3aTopa). OK30- U
9HA0TEPMUYECKME PeakLn, TEPMOXUMUYECKME YPaBHEHWS.

MOHATME O CKOPOCTM XMMUYECKOW peakumun. MoHATMe 06 06paTMMbIX U HeobpaTUMbIX
XUMUYECKNX peakunsix. TOHATME O TFOMOreHHbIX W TeTeporeHHbIX peakuusax. [MoHATME O
Katanmse. TTOHATME O XMMUYECKOM paBHOBeCUM. PaKTOpbl, BAMSAIOWME HA CKOPOCTb
XVMUYECKON peakuuy 1 NOMoXKeHNe XMMUYECKOTr0 PaBHOBECKS.



OKMCNNTENbHO-BOCCTAHOBUTESIbHbIE  Peakuun, 3/1EKTPOHHbIA  6anaHC  OKUCUTENbHO-
BOCCTAHOBMTE/NbHOW peakumun. CocTaBneHne YpaBHEHWUI OKUCIUTENIbHO--BOCCTAHOBUTE/bHbBIX
peakLumii C UCMob30BaHNEM METOAA 3/IEKTPOHHOI0 6anaHca.

Teopus 3NEKTPONUTUYECKON AMCCOLMALMN. DNEKTPONUTLI N HEINEKTPOUTbI. KaTuoHbl,
aHWOHbI. MexaHn3M auccoumanmm BewecTB € Pas/IMYHbIMA  BUAAMM  XMMUYECKOW CBS3M.
CrteneHb guccoumaumn. CusbHble 1 cnabble 3N1eKTPONUTLI.

PeakL1n MOHHOrO 0bMeHa. YC/oBus MPOTeKaHUs peakumii MOHHOrO 0OMeHa, NOJHbIEe U
COKpALLEHHbIE MOHHble ypaBHeHMsi peakuuidi. CBOWCTBa KUCNOT, OCHOBaHWA U CONel B CBeTe
npeacTaBneHniA 06 3NEKTPONNTUYECKOA Amccoumaummn. KayecTBeHHblE peakuun Ha WOHbI.
MoHATUE O rMAPONN3e CONEN.

Xumuueckuii IKCnepumMenm:

03HaKOM/IeHVEe C MOZLENAMN KPUCTUIMYECKUX PELLETOK HeopraHWYyeckuX BeLlecTB —
MeTa/ioB M HemeTasnoB (rpauta M anmasa), C/OXKHbIX BewecTB (Xnopuga Hartpus),
nccnefoBaHne 3aBUCMMOCTM CKOPOCTM XMMWYECKOA peakumMnm OT BO3LENCTBUS PasMUHbIX
(haKTOpOB, MCCMefoBaHNe 3/1IEKTPOMPOBOLHOCTY PacTBOPOB BELLECTB, Mpouecca auccouuauum
KUCNOT, LWenoyed U coneil (BO3MOXHO WCMONb30BaHUE BWUAEO MaTepuasioB), NpPOBefeHue
OMbITOB, WNNIOCTPUPYIOLLMX MPU3HAKM NPOTEKAHWA peakumil MOHHOro obmeHa (06pa3oBaHMe
0Cafika, BblAeneHne rasa, 006pa3oBaHWe BOAbl), OMbLITOB, WAMOCTPUPYIOLWNX MPUMEPBI
OKWCNNTENbHO-BOCCTAHOBUTE/IbHBIX pPeakuMil (ropeHune, peakumy pasfoXeHWUs, COeAUMHEHWUS),
pacro3HaBaHMe HeopraHWYecKUX BeLeCTB C MOMOLLBH0 KayeCTBEHHbIX peakuuil Ha WOHbI,
peLLeHe 3KCNepUMeHTaIbHbIX 3aau.

Hemeraiabl 1 ux COCIUHCHUSA

O6Las xapakrepuctmka rasoreHoB. OCOGEHHOCTM CTPOEHUS aTOMOB, XapaKTepHble
cTeneHn okucneHuns. CTpoeHWe U (DM3MYECKMe CBOMCTBA MPOCTbIX BELECTB — ra/loreHos.
XnMMYecKne CBOIMCTBA Ha MpuMepe xsopa (B3aMMOAEWCTBME C MeTallamu, HemeTaiaMu,
wenoyamm).  Xnoposogopod. ConaHas  KUCMOTa, XMMWUYECKUe CBOWCTBa, MOMyYeHue,
npuMeHeHve. [leicTBue Xnopa 1 X10poBOLOPOLA HA OpraHn3M YesnoBeka. BaxkHeliLume xnopuabl
N UX HAXOXEHWE B NpUpose.

Obuwas xapaktepucTuka snemeHToB VIA-rpynnbl. OCOGEHHOCTM CTPOEHUS| aTOMOB,
XapaKTepHble CTeMeHn OKucneHus. CTpoeHne M (hIM3NYEecKne CBOWCTBA NPOCTbIX BELLECTB —
Kucnopoga u cepbl. ANMOTPOMNHbIE MOAMGUKALMN KUCOPOAa U cepbl. XMMMUYECKMe CBOMCTBA
cepbl. CepoBoAopOL, CTPOEHWMe, (DM3MYECKMe U XMMUYeCcKMe cBoicTBa. OKCMAbl Cepbl Kak
NpeLcTaBUTeN KUCOTHBIX OKCUAoB. CepHas KUCNOTa, (M3NYEeCKne Y XMMUYECKME CBOMCTBA
(oblwme Kak npeacTaBUTENs Knacca KWUCMIOT W cneuudguyeckne). XUMUYECKre peakuuu,
nexallme B OCHOBe MPOMBILLIEHHOrO Croco6a Mosy4YeHnss CepHOM KUCNOTbl. puMeHeHue
CepHoOI KncnoTbl. Con CepHOM KNUCNOTbI, KAYeCTBEHHAs peakLms Ha cynbhaT-uoH. HaxoxaeHve
cepbl M €€ CcoefuMHeHM B npupoge. XMMUYECKOe 3arpsasHeHne OKPY>XKaroLlen cpefbl
COeAMHEHMAMUN cepbl (KMCNOTHbIE LOXKAW, 3arps3HeHVe BO3Jyxa M BOLOEMOB), CMOCO6bI ero
npefoTBpaLLEHMS.

Obwasn xapaktepucTnka 3nemeHToB VA-rpynnbl. OCOGEHHOCTM CTPOEHMs aTOMOB,
XapaKTepHble CTeMeHW OKUCMeHWUA. A30T, pacnpocTpaHeHMe B Mpupofde, (U3M4Yeckue wu
XMMUYecKne CBOMCTBa. KpyroBopoT a3oTa B npupoae. AMMMaK, ero hm3myeckmne n XMMmyeckme
CBOICTBa, NONy4YeHre 1 npumeHeHne. Conm aMMOHKS, X PU3NYECKME N XUMMUYECKME CBOMCTBA,
npumMeHeHve. KayecTBeHHas peakuus Ha WMOHbI aMMOHMS. A30THas KWUC0Ta, ee MosyyeHue,
(hm3nyeckne ” XumMnYeckme cBoicTBa (06WMe KaK MNpeAcTaBUTeNs Kracca KWUCIOT WU
cneyundguyeckne). Mcnonb3oBaHMe HUTPATOB W CONEM aMMOHMSI B KayeCTBe MUHEPa/IbHbIX
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yA06peHniA. XumMmnyecKoe 3arpsisHeHne OKpY)XKatoLLein cpefibl CoefUHEHNUAMU a30Ta (KACMOTHbIe
AOXAOW, 3arpsisHEHMe BO3fyxa, MO4Bbl M BOAOEMOB). dPocdop, anioTPorHble MoAnGUKauum
(hochopa, (hmsmyeckme 1 xmmmyeckne ceorctea. Okeng toctopa (V) 1 docdopHas KucnoTa,
(hn3nyecKne N XMMUYECKMe CBOWCTBA, NonyyeHuwe. KVcnonb3oBaHue (octaToB B KayecTBe
MUHEPa/IbHbIX YA06PEHWIA.

Obwasn xapaktepuctuka 3anemeHtoB IVA-rpynnbl. OCOGEHHOCTM CTPOEHWUS aTOMOB,
XapaKTepHbIe CTEMEeHN OKUCNEHUSA. YTepos, annoTPonHbIe MOAUMMKALMK, pacrpoCTpaHeH e B
npupoge, rsnyeckme 1 XMMnyeckme ceolictea. Agcopbums. KpyroBopoT yriepoga B Nnpupoge.
OKcuabl yrnepoga, Ux umanyeckne n XMMmMYeckune CBOICTBA, LEVCTBME Ha XKMBblE OpraHun3Mbl,
nosly4yeHne 1 NpumeHeHue. IKonornyeckme npobnemsbl, cBA3aHHbIe ¢ okcugom yrnepoga (1V),
runoTesa rnobaibHOro NOTensIeHNs KaMmara, NapHUKOBbLIN 3PQEKT. YronbHas KUcnoTa n ee
COMN, UX (hM3MYeCKMe N XMMUYECKMe CBOICTBA, MOMyYeHWe U MpumeHeHMe. KayeCTBeHHas
peakuMs Ha  KapboHaT-MOHbl.  Mcnonb3oBaHMe — KapboHaToB B ObITY,  MefuUVuHe,
MPOMbILLUNEHHOCTA U CENIbCKOM XO035IMCTBE.

[MepBOHaYasIbHble MOHATMSA 06 OpraHMYecKMX BeLecTBax KakK O COeAMHEeHWAX yrnepofa
(MeTaH, 3TaH, 3TWNeH, aueTWneH, 3TaHo/, [/IMLUEPUH, YKCYCHasa Kucnota). [puposHble
WCTOYHMKM YrNIEeBOAOPOLOB (Yro/b, NPUPOAHbIA ra3, HedTb), MPOAYKTbl WX nepepaboTKu
(6eH31H), X PONb B ObITY N NPOMbILLIEHHOCTU. MMOHATME O BMOOTNYECKN BAXKHBIX BELLECTBAX:
Xupax, 0efikax, Yyrneeofax — W WX POM B XW3HM 4enoseka. MarteprasibHOe efVHCTBO
OpPraH1yecKnx N HeopraHMYeCcKMx CoeAUHEH.

KpemHuWin, ero (usmyeckue U XMMUYECKUe CBOWCTBA, MONyYeHUe U MPUMEHEHMe.
CoeavHeHVs KpeMHUs B npupofe. OO6uwme npeactasneHns 06 okcuge kpemHusa (1V) wn
KpeMHWeBOW Kucnote. CUAMKaTbl, MX UCMOMb30BaHNE B ObITY, B MPOMBbILLIEHHOCTU. BaxkHelLwme
CTpOMTeNbHblE MaTepuanbl: Kepamuka, CTEKNO, LEMeHT, OeTOH, >kene300eToH. [Mpobnemsbl
6e30MacHOro MCnosib30BaHWs CTPOUTENIbHBIX MaTePUasioB B NOBCELHEBHON XM3HW.

Xumuueckuii 3l<cnepumenm:

n3yyeHne 06pasLL0B HEOPraHNYeCKMX BELLECTB, CBOMCTB CONSAHOWM KUCNOTbI, NPOBeAEHME
KaYeCTBEHHbIX peakLMil Ha X/I0pUA-UOHbI U HabMOLeHVE MPU3HAKOB UX NPOTEKaHWUS, OMbIThbl,
oTpaxaroLie PU3NYecKne N XUMUYECKMNe CBOMCTBA aIoreHOB U UX COeAMHEHUI (BO3MOXHO
MCMo/b30BaHMe BUAEOMATEPUaIOB), 03HaKOM/eHWe C obpasuamy XNnopugos (ranoreHuaos),
O3HakoM/ieHMe C obpasuaMn cepbl U €€  CoeAuHeHMsAMM (BO3MOXHO WCMO/b30BaHWe
BuAeoMatepnasnoB), HabnloAeHne rnpouecca  00yrnvMBaHWA — caxapa Nog  AeiCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KMUCNOTbI, N3YUYeHE XUMUYECKNX CBOWCTB pa3baBfieHHOW CEepHON
KMCNOTbI, MPOBEEHNE KAa4YeCTBEHHOM peakuuu Ha CynbgaT-MoH U HabntodeHWe NpusHaka ee
NPOTeKaHWs, 03HaKOM/IEHWE C (DM3NYECKMMK CBOMCTBaMU a3oTa, (hocgopa M UX COefUHEHWUI
(BO3MOX>KHO MCNONb30BaHME BMAEOMATEPUANOB), 06pasLammn a30THbIX 1 (POCPOPHBIX YA0BPeHWH,
nofyyeHue, cobupaHue, pacrno3HaBaHWMe W W3y4yeHWe CBOWCTB aMMuaka, nNpoBefeHue
KaYeCTBEHHbIX peakUMil Ha MOH aMMOHWA W (octaT-UuoOH M K3YyYeHWe MPU3HAKOB WX
NpoTeKaHWs, B3aMMOAENCTBME KOHLEHTPUPOBAHHOW a30THOM KUCNOTbl C MeAbto (BO3MOXKHO
MCNONb30BaHVEe BUAEOMATEPUANIOB), U3yUYeHUe MOLENIen KPUCTa/NIMYECKUX PeLLeToOK anmasa,
rpaguta, QynnepeHa, O3HaKOMJEHVME C MPOLECCOM aAcopOLMM PacTBOPEHHbLIX BELLECTB
aKTMBMPOBaHHbIM YI/1EM W YCTPOMCTBOM NPOTMBOrasa, nofyyeHne, cobrpaHme, pacrno3HaBaHue
M U3yyeHMe CBOMCTB YINEKMUCIOrO rasa, NPOBeAEHNE KavyeCTBEHHbIX peakLuii Ha KapboHaT u
CUNKAT-UOHbI M M3y4YeHWe MpPU3HAKOB WX MPOTEKaHUs, O3HaKOM/eHWe C MpPOAYyKUKMen
CUIMKATHOM NPOMbILLIEHHOCTU, PeLleHne 3KCNepuMeHTa/IbHbIX 3af4ad No Teme «BaxHeniune
HeMeTa/I/bl Y UX COEANHEHUSA.



MeTaJsIBI B UX CoeqMHEeHUusA

OO6Las XxapakTepucTMka XUMUYECKMX 3/1IEMEHTOB — METa/I/IOB Ha OCHOBaHWM WX
nonoXeHns B Nepuoanyeckoin cucteMe XMMMYECKUX aneMeHToB [. V. MeHgeneesa U CTpOeHUs
atomoB. CTpoeHve MeTannoB. MeTannnyeckas CBA3b W MeTalMyecKas KpUCTaIMYecKas
pelleTKa. JNeKTPOXUMUYECKUI PAL HanpsKeHUA MeTannoB. PU3MYECKME W XUMUYECKMe
cBoicTBa MeTanoB. O6Lme cnocobbl NoMyyYeHUs MeTanoB. MOHATVE O KOPPO3UKU METasOoB,
OCHOBHbI€ CMOCOo6bI 3alMTbl X OT KOppOo3uuK. Cnasbl (CTaslb, YyryH, AHOPa/ItOMUHWIA, GPOH3a) 1
UX MPUMEHEHWe B ObITY U NMPOMbILLIEHHOCTW.

LLlenoyHble MeTansbl: NONOXKeHWe B MepuoanNYecKoin cucteme XMMUYECKMX 3iemMeHToB /.
. MeHpeneeBa, CTpoeH/e MUX aTOMOB, HaxoXfeHue B npupofe. Pusnyeckne U XMMNYecKue
CBOICTBA (Ha NpuMepe HaTpus K Kanus). OKCugbl U rMApPOKCUAabl HaTpUs U Kanus. MpruMeHeHne
LLLeNOYHbIX METANIOB U UX COEAVHEHMWIA.

LLlenoyHo3eMenbHble MeTa/lbl MarHUiA W KaibUWii: MonoXxeHwe B [lepuoamyeckol
cucTeMe Xumuyeckux anemeHtos . V. MeHpeneeBa, CTPOeHME UX aTOMOB, HaxoXX[eHue B
npupoge. ®uU3nNYeCKre N XMMUYECKNE CBOWCTBA MarHus U Kasbuus. BaxkHellme coefnHeHns
KanbLms (oKeu, ruapokcug, conm). XXecTkocTb BoAbl 1 CNOCobbl €€ YyCTPaHeHNs.

ANOMUHWIA: NofloXKeHne B lMeproAnyYeckor CUCTEME XUMUYECKMX 3nemeHToB M. W.
MeHzeneeBa, CTPOEHNE aToMa, HaxoXaeHue B npupoge. PU3NYeCKre Y XMMUYECKNE CBONCTBA
aIlOMUHKA. AMGOTEPHbIE CBOMCTBA OKCMAA U TMAPOKCUAA alIFOMUHNS.

XKene3o: nonoxeHve B [lepnoamMyeckor CUCTEME XUMUYECKUX 3nemeHToB M. W.
MeHpeneesa, CTPOeHVE aToMa, HaxoXxaeHne B npupoge. ®Pusnyeckne N XMMUYeCKMe CBONCTBA
xenesa. Okcuabl, rugpokengsl n conu xenesa (1) n xenesa (I11), nx cocras, cBoWCTBa U
nosy4eHue.

Xumuueckuit IKcnepumenn:

O3HaKoOM/ieHVe C obpaslaMu METa//I0B W CMAaBoB, WX (PU3NYECKMMMK CBOWCTBaMW,
N3yyeHne pe3ynbTaToOB KOPPO3WM METAINI0B (BO3MOXHO MCMO/b30BaHME BUEOMATEpPMasos),
0C06EHHOCTE B3aUMOMENCTBUA OKCMAA KanbLUMs U HATPUA C BOAOIN (BO3MOXHO MCMO/b30BaHUe
BUEOMaTepnasioB), WUCCNefoBaHWe CBOWCTB >KECTKOM BOAbl, MPOLEcca FOpeHns >kenesa B
Kucnopoge (BO3MOXHO  WCMOMb30BaHWE  BUAEOMATEPUAsIoB), MPU3HAKOB  MPOTEKAHUS
KayeCTBEHHbIX peakuUuiA Ha MOHbI: MarHus, KaabLusi, aitoOMUHUA, LMHKa, »xenesa (1) n xenesa
(11), megy (1), HabnoLeHVE N ONMCaHWE NMPOLLECCOB OKPAaLUMBaHWUA NMaMEHV MOHAMK HaTpus,
Kanma 1 Kanbums (BO3MOXHO MCMO/b30BaHWE BUAEOMATEPMAioB), UCCNef0BaHNe aMpOTePHbIX
CBOMCTB rMAPOKCUAA aFOMUHUA U TUAPOKCUAA LIMHKA, PeLleHre IKCNepUMeHTaIbHbIX 3a4a4 no
Teme «BaxHenLume MeTan/ibl ¥ UX COEAUHEHNS.

XuMus M OKpykaoumas cpeaa

BellecTBa 1 MaTepuasibl B MOBCEAHEBHOM XM3HM YenoBeka. be3onacHoe 1cnonb3oBaHue
BELLECTB M XMMWYECKUX peakunin B ObITy. [MepBas MOMOLLb MPU XUMUYECKUX OXOorax u
OTpaB/IEHUSAX.

XVMUYecKoe 3arpsisHeHne OKpyxatoLLei cpeabl (MpegenbHas fONyCTUMas KOHLEHTpaLms
BellecTs, aanee — MAK). Pofb XMUK B peLLEHNI 3KOTOTUYECKMX MPOGNEM.

Xumuueckuii IKcnepumenm:

n3y4deHne 06pa3L,oB MaTepnasioB (CTEKIIO, Cr/iaBbl METAIIOB, NOMMMEPHbIE MaTepuasbl).

Mestcnpeomemmnle ceasu

Peannzaumns MeXnpeamMeTHbIX CBA3el NPU U3yHeHUU XUMUK B 9 Klacce OCYLLECTB/ISETCS
yepe3 MCMOMb30BaHME KaK OOLMX €eCTeCTBEHHO-HAYYHbIX MOHATWIA, TakK W MOHATUMN,
ABNAOLLMXCA CUCTEMHBLIMU A1 OTAENbHbIX NPEeAMETOB eCTECTBEHHO--HAYHYHOI 0 LK.



OG6LMe €eCTeCTBEHHO-HAYYHble MOHSATWS: HayuyHblid (DaKT, TFWUNOTe3a, 3aKOH, Teopwus,
aHanM3,  CUHTE3,  KnaccuuKauus,  MepuoAMYHOCTb,  HAGMIOAEHME,  IKCMEPUMEHT,
MOZENNPOBaHMNE, U3MEPEHNE, MOAENb, SIBNIEHNE, MAPHUKOBbIA 3(EKT, TEXHONOI S, MaTepuarbl.

®u3nka: MaTepusi, aToM, 3/eKTPOH, MPOTOH, HEeWTPOH, WMOH, HYKAMA, W30TOMbl,
PaIM0aKTMBHOCTb, MONEKY/a, 9NMEeKTPUUECKWiA  3apsd, NPOBOAHWKM,  MOMYMNPOBOAHUKM,
OV3NEKTPUKK, (DOTO3NEMEHT, BELLECTBO, Teno, 06bEM, arperaTHoe COCTOSIHME BELLeCTBa, ras,
PacTBOP, PacTBOPUMOCTb, KPUCTANIMYECKas PeLLeTKa, CnnaBbl, (U3NYECKNE BENUMHBI,
eAVHULbI M3MEPEHUs!, KOCMMUYECKOe NPOCTPAHCTBO, NaHeTbI, 38€34bl, COMHLE.

Buonorus: (oToCWMHTE3, AbiXaHue, 6uocdepa, 3KOCUCTEMA, MUHepasbHble YA0GPeHUs,
MUKPO3/MEMEHTbI, MAaKPO3/IEMEHTbI, NMUTaTE/bHbIe BELLLECTBA.

leorpadms: aTmoctepa, rugpocdepa, MuHepanbl, FOPHble MOPOAbl, MOME3Hble
CKOMaeMble, TONMBO, BOAHbIE PECYPChI.

INJIAHUPYEMBIE PE3YJIbTATbl OCBOEHUS IIPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHbIe pe3ynbTaTbl OCBOEHUS MpOrpaMMbl OCHOBHOrO 06LLero 06pas3oBaHus
[OCTUratoTCA B X04e 00yYeHNUs XUMUN B eJUHCTBE Y4eOHOW 1 BOCNIUTATENIbHOW AeATeNbHOCTY B
COOTBETCTBMM C  TPAAMUMOHHLIMWA  POCCUACKAMW  COLMOKYNbTYPHBIMW U [YXOBHO-
HPaBCTBEHHbIMU LIEHHOCTAMU, NPUHATBIMK B 0OLLECTBE NpasBuiamMmyM U HopMamy MoBeLeHUs U
Croco6CTBYIOT NpoLeccam caMorno3HaHus, caMopasBUTUS U coumanmsaumm 0by4yatoLLmxcs.

JIn4yHOCTHbIE pe3ynbTaTbl OTPaXKAKT TOTOBHOCTb OO6YYalOLLMXCH PYKOBOLCTBOBATLCH
CUCTEMOI MO3UTUBHbLIX LLEHHOCTHbIX OpUeHTauuiA 1 pacluMpeHne onbiTa AedTeNbHOCTU Ha eé
OCHOBE, B TOM YKC/le B YaCTK:

1) maTpHMoOTHYECKOr0 BOCIIUTAHUA:

LLEHHOCTHOIO OTHOLLEHWS K OTEYECTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY U HAYUYHOMY
HacnegmMio, MOHUMaHWUA 3HAYEHUS XUMUYECKOM HAyKU B HKU3HW COBPEMEHHOro 06LecTBa,
CrMoco6HOCTM BnafieTb AOCTOBEPHON MHGOPMaLMein 0 nepefoBbiX AOCTXEHUAX U OTKPbITUSX
MUPOBO N OTEUECTBEHHOW XMMWW, 3aMHTEPECOBAHHOCTM B HAy4HbIX 3HaHUAX 06 YCTpOMCTBe
Mupa 1 00LLEeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPeACTaBNEHUs O COLUMAIbHBIX HOPMax W MpaBuiax MEX/IMYHOCTHLIX OTHOLIEHWUA B
KONMNeKTMBe,  KOMMYHWKATMBHOMW  KOMMETEHTHOCTM B OOLUECTBEHHO  MOJMIE3HOW,
y4e6HO-MCCNef0BaTeNIbCKO, TBOPYECKOM W JpYrux BuAax [esTeNbHOCTW, TOTOBHOCTU K
pa3Ho06pa3HOM COBMECTHOM [eATe/IbHOCTU MPW BbINOHEHUM YYebHbIX, NO3HaBaTe bHbIX 3ajau,
BbIMO/IHEHUM XMMUYECKMX 3KCMEPUMEHTOB, CO3[4aHWN Y4YebHbIX MPOEKTOB, CTPeMSIeHUs K
B3aMMOMOHVMaHWIO 1 B3aMMOMOMOLLM B MPOLECCe 3TON Y4eOHON [esaTeNbHOCTW, FOTOBHOCTU
OLeHMBaTb CBOE MOBEAEHWE W MOCTYNKW CBOMX TOBapulleld C MO3ULUN HPABCTBEHHbLIX W
MPaBOBbIX HOPM C YYETOM OCO3HaHWs NOCNEACTBUIA NOCTYMNKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MUPOBO33pPEHYECKNE  MNPeACTaBleHWs O  BELLeCTBE U XMMWUYECKOW  peakuuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PasBUTUA HAyKU WM COCTaBASAOLIME OCHOBY [A/14
MOHUMaHWA  CYLIHOCTM  Hay4YHOMW  KapTWHbl ~ MuWpa, MNpeAcTaBleHnss 06  OCHOBHbIX
3aKOHOMEPHOCTAX pasBUTUS NPUPOLbI, B3aMMOCBA3AX YenoBeKa C MPUPOAHOIA Cpefol, O ponu
XUMUW B MO3HAHUM 3TUX 3aKOHOMEPHOCTENA;
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No3HaBaTe/lbHble MOTMBbLI, HarpaBfieHHble Ha MOMYYEHWE HOBbLIX 3HAHWI MO XUMUW,
HeoOXoauMmble AN OObACHEHMS HaGNHOAAeMbIX MNPOLIECCOB W SIBMIEHMI, MO3HABaTeNbHOM,
WH(OPMALMOHHOW 1 YMTaTeNbCKOW KY/NbTYpPbl, B TOM YMC/E HaBbIKOB CAMOCTOATE/IbHON paboTbl
C YYe6HbIMM TEKCTaMW, CrPaBOYHON NMUTepaTypol, AOCTYMHbIMA TEXHWUYECKUMU CPeacTBamu
NHOPMALMOHHBIX TEXHOMOTUIA;

NHTEpeC K 0OYYeHMIO M MO3HaHW0, NI0603HaTEe/IbHOCTb, FOTOBHOCTb M CMOCOOHOCTb K
camMo06pa30BaHuto, MPOEKTHON N MCCNefoBaTeNbCKON AedaTeNlbHOCTU, K 0CO3HaHHOMY Bblbopy
HanpaB/fIEHHOCTM U YPOBHS 06y4YeHNs B faNbHelLeM;

4) opMHUpPOBAHHS KYJIbTYPbI 310POBbSI:

0CO3HaHMe LEHHOCTU D>KM3HW, OTBETCTBEHHOIO OTHOLUEHWA K CBOEMY 3[0pOBbIO,
YCTaHOBKM Ha 3[0pOBbli 00pa3 >XM3HW, OCO3HaHWe MNOCNeACTBUA M HenpusTUe BPeAHbIX
npuBblueK (YnoTpebneHns ankorons, HapKOTMKOB, KypeHus)), HeobXOoAMMOCTW COBMAeHUS
npaBun 6e30MacHOCTM MpPU 06paleHMN C XUMWUYECKUMM BELLECTBaMU B ObITY U peasibHOW
YXN3HW;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTepec K NpakTUYeCKOMY M3yyYeHnto npodeccuii U Tpyaa pas3nnyHoro poaa, yBaxkeHue K
Tpyay W pesynbTaTam TPYAOBON [eATeNbHOCTM, B TOM 4YWCNE Ha OCHOBE MNPUMMEHEHUs
NPeaMETHbIX 3HAaHWUA MO XMMWUW, OCO3HAHHBIA BbIGOP WHAMBUAYANLHON  TpPaeKTopUn
NPOAO/IKEHMST 06pa3oBaHNA C YYETOM JIMYHOCTHbIX WMHTEPECOB M CMOCOBHOCTU K XMUMWMW,
006LLIECTBEHHBLIX MHTEPECOB M MOTPEBHOCTEN, YCnewHoW nNpogecCUoHanbHOM AeATeNlbHOCTU 1
pa3BUTUSA HEOOXO0AMMbIX YMEHWIA, FOTOBHOCTb aAanTnpoBaTbCs B MPOGeCCMOHaNbHOM cpeae;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

3KONOrMYeCcKM LienecoobpasHoe OTHOLLEHME K NPMPOAe KakK MCTOYHMKY XXU3HW Ha 3emsie,
OCHOBE €€ CYLIeCTBOBaHWSA, NMOHUMaHWe LeHHOCTU 3[0POBOr0 M 6e30MmacHOro obpasa >XWU3HM,
OTBETCTBEHHOE OTHOLUEHME K COOCTBEHHOMY (M3MYECKOMY W MNCUXUYECKOMY 3A40POBbHO,
0CO3HaHWe LIEHHOCTU CO6/T0A4eHNA NpaBu 6e30MacHOro NoBeAeHUs npy paboTe ¢ BelecTBamu,
a TaKXKe B CUTYaLMsX, YrpoXKatoLmMX 340P0BbIO M XXU3HW NKOAEN;

CMOCOGHOCTN MPUMEHSTb 3HAHWUA, MOMYyYaeMble MPU U3YYEHUN XUMUW, ANA PeLleHuns
3ajay, CBSI3aHHbIX C OKPY>KatOLLLEN NPUPOAHOI Cpeaoit, AN NOBbILLEHWS YPOBHS 3KO/IOrMYECKOi
Ky/IbTYpbl, OCO3HaHWSA rN06anbHOr0 XapakTepa 3KONOrMYecKMX NpobaeM 1 NyTein Ux pelleHns
MoCpPesCTBOM METOAOB XMW, 3KOMOTMYECKOTrO MbILWIEHNS, YMEHUSI PYKOBOACTBOBATLCS VM B
No3HaBaTe/lbHON, KOMMYHWKATUBHOW 1 COLNANbHON MPaKTUKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocTtaBe MeTanpegMeTHbIX pPe3ynbTaToB BbIAENAOT 3HaYMMble AN (HOPMUPOBaHUS
MVPOBO33PEHNSA 06LLEHaYUHble MOHATUSA (3aKOH, Teopus, MPUHUMM, TMnoTesa, (akT, CUCTema,
npouecc, 3KCNepuUMEHT 1 ApYroe.), KOTopble MCMOMb3YHOTCS B eCTECTBEHHO-HAYUHbIX YUYeOHbIX
npeameTax MU NO3BOMAKOT HA OCHOBE 3HAHWUIA M3 3TUX NPeAMETOB (hOPMMPOBAThL NPeACTaBNeHME O
LIENIOCTHOM Hay4YHON KapTUHe Mupa, U YHUBEpCabHble Y4YebHble AeNCTBUSA (MO3HaBaTe/NbHbIE,
KOMMYHWKaTMBHbIE, PErynsTuBHbIe), KOTOpble 06ecneunBaloT (HOPMMPOBaHME FOTOBHOCTU K
CaMOCTOATEIbHOMY NIAaHNPOBAHMIO U OCYLLLECTBNEHNIO YYEOHO AeSTENbHOCTM.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC 1elCTBHUS

Ba3oBble JJoruyeckne aelcTBUSA:

YMEHWUS WCMOMb30BaTb MPUEMbI JIOTMYECKOTO MbILWIEHUS MNPU  OCBOEHWW 3HAHWIA:
pacKkpbiBaTb CMbICT  XUMWYECKMX MOHATUIA  (BbIAENATb WX  XapaKTEPHble  MPU3HaKW,
yCTaHaBNMBaTb B3aMMOCBA3b C APYTMMM NOHSATUAMM), UCMNONb30BaTb MOHATUA AN 0O bSCHEHUS
OTAENbHbIX (DaKTOB W SABMEHWI, BbIOWPaTb OCHOBAHMS W KPUTEPUU ANS  KnaccuguKauum
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XMMUYECKUX BELLECTB U XMMUYECKUX PeakLMii, yCTaHaBIMBaTb NPUUMHHO-CNELCTBEHHbIE CBA3N
MeXy 00beKTaMM U3yHeHUs, CTPOUTb SIOrMYecKue paccyXaeHns (MHAYKTUBHbIE, AeAYKTUBHbIE,
Mo aHasiornn), Aenatb BbIBOAb! U 3aKNHOYEHNS;

YMeHWe MPUMEHATb B MPOLECCE MO3HaHUA MOHATUA (MPegMeTHble U MeTarnpeaMeTHbIe),
CUMBOJIMYECKNE (3HAKOBbIE) MOZENN, WCMOoSib3yeMble B XMMWUW, MPeobpas3oBbiBaTb LUMPOKO
NPUMEHSIEMble B XUMUW MOJE/bHble NPeACTaBNeHUs — XUMUYECKUIA 3HaK (CUMBOJ 3/1EMEHTA),
XMMUYeckas (opMmyna W ypaBHEHWE XWMUYECKOW peakuum — MNpu  pelieHnn yyebHo-
Mo3HaBaTe/lbHbIX 3ada4y, C Y4Y4eTOM 3TUX MOLENbHbIX NPeACTaBNeHUA BbISBNATL W
XapaKTepn3oBaTh CYLLECTBEHHbIE MPU3HAKM M3y4YaeMbIX OOBEKTOB — XMMWYECKUX BELLECTB U
XUMUYECKNX peakUMil, BbISBNATL 06LMe 3aKOHOMEPHOCTM, MPUUUHHO-CEACTBEHHbIE CBA3U U
NPOTUBOPEYUMS B U3yHaeMbIX NpoLeccax u ABNEHUSX.

Ba3oBrble ucciaenoBareLCKue AeiCTBUA.

YMeHWe KCMo/b30BaTb MOCTaB/IEHHbIE BOMPOCHl B KAYECTBE WMHCTPYMEHTa MO3HaHus, a
TaK)Xe B KayeCTBe OCHOBbl 415 (JOPMMPOBaHMS TUMNOTe3bl MO MNPOBEPKe MpPaBU/IbHOCTU
BbICKa3bIBAEMbIX CY>KAEHWIA;

npuobpeTeHre onbiTa MO MIaHMPOBAHUIO, OpPraHn3auMnm M MPOBELEHUIO YUYEHUYECKMX
9KCMEPUMEHTOB, YMeHWe Habnto4aTb 3a X040M NpoLecca, CaMoCTOATe/IbHO NPOrHO3MPOBaTh ero
pesynbTar, (hopMynnpoBaTb 0600LLEHWUA W BbIBOAbI MO pe3y/bTaTaM MNPOBELEHHOrO OnbITa,
nccnefoBaHus, COCTaBNSATb OTHET O NPOAenaHHoN paboTe.

PatGora ¢ undopmanmeii:

YMeHWe BblbnpaTh, aHAIM3MPOBaTh N UHTEPNPETUPOBATb MH(POPMALMIO Pa3/IMYHbIX BUAO0B
1 (hopM NnpeacTaBneHUs, NoyYaemMyto U3 pasHbIX UCTOYHWUKOB (Hay4YHO-NONyNspHas nuTepaTtypa
XMMUYECKOr0  COAepXXaHWus, CrpaBOYHble MOCo6Us, pecypcbl VIHTepHeTa), KPUTUYECKM
OLleHMBaTb MPOTUBOPEUMBYHO N HELOCTOBEPHYIO MH(OPMaLNIO;

YMeHWe NPUMEHATb Pa3/INYHble METOAbI U 3anpochl MPY MOUCKE U 0TOOPE MH(OpPMaLK 1
COOTBETCTBYHOLUMX [JaHHbIX, HEOOXOANMbIX 415 BbINONHEHUA YHeOHbIX N NO3HaBaTe/bHbIX 3a4a4
OnpesenéHHOro Tuna, MpuobpeTeHVe onbiTa B 06/1aCTU WUCMO/b30BAHWUSA WMH(OPMALMOHHO-
KOMMYHWKaTMBHbIX TEXHOMIOMMIA, OBflafleHNe Ky/bTYPOil aKTUBHOIO UCMO/b30BaHNSA Pas3/INUHbIX
MOMCKOBbLIX CUCTEM, CAMOCTOATE/IbHO BbIOUPATh OMNTUMAIbHYIO  (HOPMY MpeLCcTaBNeHuns
MHoOPMaL MM U UANKOCTPUPOBATL PELUaeMble 3afadun HECNOXHbIMU CXeMaMK, AvarpaMMmamMu,
ApyrMun hopMamu rpaukm 1 UX KOMOUHaLMAMY;

YMEHMe MCMnosb30BaTb M aHa/M3MpoBaTh B MpoLecce y4ebHOW M UCCNefoBaTeNbCKOM
[eATeIbHOCTU MH(POPMALMIO O BINAHUI NPOMBILLIIEHHOCTM, CEMIbCKOr0 X039MCTBAa U TpaHCcnopTa
Ha COCTOSIHME OKPY>KaKOLLLEN NPUPOAHON cpefbl.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁﬂme HeﬁCTBHﬂ:

yMeHNs 3afjaBaTb BOMpocbl (B xoge Auanora u  (ManM) [AWUCKYCCUM) MO CYLLECTBY
obcyxaaeMort  Tembl, (DOPMY/NIMPOBaTb CBOW  MPEANIOXEHUS OTHOCUTENIbHO  BbINO/IHEHUA
NPeAN0KEHHOW 3aaauu;

YMEHNSA NPeACTaBNATb MNOMYYEHHbIE pe3y/bTaTbl MO3HABATENbHON AEATENbHOCTU B YCTHbIX
M MNUCbMEHHbIX TeKCTax; fenaTb MNpe3eHTauuto pPe3ynibTaToB  BbIMOHEHUS XUMUYECKOrO
aKcneprMeHTa (n1abopaTopHOro onbiTa, /labopaTopHO paboTbl MO MCCNEeLOBaHUIO CBOWCTB
BELL,ECTB, Y4eBHOro NpoeKTa);

YMeHWS Y4eBHOro COTPYAHMYECTBA CO CBEPCTHMKAMU B COBMECTHOM NO3HAaBaTeNbHOW W
ncecnefoBaTe/lbCKOM AeATeNbHOCTM MPU PeLleHn BO3HUKaloLWMX npobieM Ha OCHOBe y4yeTa
06LWMX WMHTEepPecoB WM COrnacoBaHUs nosvumii (06CyXKaeHusi, 06MeH MHEHUAMU, «MO3rOBble

12



LUTYPMbI», KOOPAUHALMSA COBMECTHBIX AENCTBUIA, ONpeaeneHne KpUTepues Mo OLEHKE KauyecTBa
BbINO/IHEHHOW pPaboTbl U Apyrue).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHWe CamMOCTOATE/IbHO OMpefensaTh Lenn AesTeNbHOCTW, NIaHMpoBaTh, OCYLLECTBATD,
KOHTpONMPOBaTb M MPU HeoOXOAMMOCTU KOPPEeKTUPOBaTb CBOK AeATeNbHOCTb, BblOMpaTh
Hanbonee 3PQeKTUBHbIE CMNOCOObI  pelleHUs  y4yebHbIX W MO3HaBaTeNbHbIX  3ajau,
CaMOCTOATE/IbHO COCTaBNATb WM KOPPEKTMPOBaTb MPeS/IOKEeHHbIA anroput™ AeicTBuiA npu
BbIMO/IHEHNM 33faHWA C Y4Y4€TOM MOJyYeHWs HOBbLIX 3HAHWIA 06 M3yyaembIX 06beKkTax -
BELLIeCTBAX U peakuusX, OLEeHUBaTb COOTBETCTBME MONYYEHHOMO pesy/bTata 3adB/feHHON Lenu,
YMEHMe UCMOoNb30BaTh Y aHaIM3MPOBATb KOHTEKCTI, Mpea/iaraeMble B YC0BUN 3afaHNN.

NPEIMETHBIE PE3YJIBTATHI

B coctaBe npeAMeTHbIX pe3ynbTaToB MO OCBOEHWIO 0053aTeNlbHOr0 COAepXKaHus,
YCTaHOB/IEHHOIO [JaHHOW (befepanbHON paboyeit Mporpammoi, BbIAENAIOT: OCBOEHHbIE
06yyYaloLWMMNCA Hay4Hble 3HaHWSA, YMeHWs W Crocobbl [erCcTBUWA, cneumdpuyeckne ans
npeaMeTHOM 06/1acTU «XUMUSA», BUAbI [eATeNbHOCTU MO MOSYYEHUKO HOBOFO 3HaHMUS, €ero
WHTepnpeTauum, NpeobpasoBaHnio U MPUMEHEHWNIO B Pa3/IMYHBLIX YUEOHBIX 1 HOBBIX CUTYaLMsIX.

K KoHLy 06y4yeHus B 8 kJjacce NpeAMeTHble pe3y/bTaTbl HA 6a30BOM YPOBHE LO/MKHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 06YYAIOLLMXCA YMEHWIA:

® PaCKpbIBaTb CMbIC/T OCHOBHbIX XUMWYECKMX MOHATWIA: aTOM, MOJeKy/na, XUMUYECKUin
3/leMEHT, NPOCTOe BELLEeCTBO, C/IOKHOe BewecTBO, CMecb (OZHOpofHad W
HEOAHOPOAHas), BaIEHTHOCTb, OTHOCWTENIbHAsA aTOMHas W MOJeKy/napHas Macca,
KONMYeCTBO BeLLECTBa, MOJSb, MONIFAPHAsA Macca, MaccoBas [0fI  XMMWYECKOro
a/leMeHTa B COeAMHEHWW, MONSAPHbIA 00bEM, OKCUA, KUC/IOTa, OCHOBaHWe, COJb,
3N1eKTPOOTPULLATE/IbHOCTb, CTEMEHb OKUCNEHUSA, XUMUYECKas peakLms, KnaccupumkaLums
peaKLMii: peakuuy COeMHEHNS, PeakLMN pas/ioXKeHUs, peakLn 3ameLLeHns, peakLum
06MeHa, 9K30- 1 3HAO0TEPMUYECKME peakLimMm, TENI0BOIN APMEKT peakuun, SAPO aToma,
3NIEKTPOHHbLIN CI0 aTOMa, aTOMHas opbuTanb, pagvyc atoma, XMMUYeckas CBA3b,
NoNsipHasi U HenonsipHas KOBa/leHTHas CBA3b, WOHHas CBA3b, WOH, KaTWOH, aHWOH,
pacTBop, MaccoBast o5 BelecTsa (MPOLEHTHAA KOHLEHTpauUms) B pacTBOpE;

© MNINOCTPMPOBATb B3aMMOCBA3b OCHOBHbIX XMMWUYECKUX MOHATUIA U MPUMEHSATb 3TW
MOHATUA MPY ONMUCAHUN BELLECTB U UX MPEeBPaLLEeHNA;

e ICMO/b30BaTb  XMMUYECKYID CUMBO/IMKY A1 COCTaB/eHUs (hopMy/n  BeLecTs U
YPaBHEHUIA XUMUYECKUX PeakLniA;

e OMnpeseNnsiTb BaleHTHOCTb ATOMOB 3/1EMEHTOB B OWHapHbIX COEAUHEHUSX, CTeneHb
OKWC/NEHUS 3/IEMEHTOB B OMHAPHbLIX COEAUHEHUAX, MPUHAL/IEXHOCTb BELLECTB K
OnpefeneHHoOMY Kfaccy COeAuMHeHWW Mo ¢opMynam, BWL XUMUYECKOW CBA3M
(KoBasieHTHas U MOHHas) B HEOPraHNYeCKNX COeANHEHNAX;

e pacKkpbIBaTb CMbIC/T Nepuognyeckoro 3akoHa . V. MeHaeneesa: AeMOHCTPUPOBaTH
NOHVMaHWe MNEePUOAMYECKON 3aBUCMMOCTW CBOMCTB XMMMWYECKUX 3/1EMEHTOB OT WX
nonoxeHunss B [leproguyecKoii CUCTEME, 3aKOHOB COXPaHEHWS MacChbl BELLECTB,
MOCTOAHCTBA COCTaBa, aTOMHO--MOJEKY/IAPHOr0 YYeHus, 3akoHa ABOragpo;

eOMNUCbIBATb W  XapakKTepu3oBaTb TabnnMuHyro Gopmy [lepuogmyeckorr  CUCTEMBI
XMMMUYECKUX 3/71IEMEHTOB: pasnnyaTb MOHATMA «rnaBHas nogrpynna (A-rpynna)» u
«noboyHas nogrpynna (b-rpynna)», Manble W 60MblUME MEPUOLbl, COOTHOCWUTb
0603Ha4eHns, KoTopble UMeTCA B Tabnuue «Mepruognyeckas CMCTEMa XUMUYECKUX
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anemeHToB . V. MeHgeneeBa» C YMCNOBbIMUA XapaKTEPUCTUKaMW CTPOEHUSI aTOMOB
XUMUYECKMX 3/1EMEHTOB (COCTaB M 3apsaf a4pa, oOLllee 4YMCNo 3MEKTPOHOB U
pacnpezeneHve Ux no 3M1eKTPOHHbLIM CNOosM);

e KnaccuuumMpoBaTb XMMUYECKME 3M1EMEHTbI, HeopraHuyeckne BeLLeCTBa, XMMWUYECKue
peakuyuy (MO YMCNy M COCTaBy Y4aCTBYHOLMX B peakuUMU BeELLECTB, MO TenaoBOMY
aheTy);

e XapakTepu3oBaTb (OMNMCbIBaTb) O6LLME XMMWUYECKMe CBOWCTBA BELLECTB pas/IMYHbIX
KnaccoB, MOATBEPXKAas  OMWCaHWe NpUMepamy  MOMEKYNAPHLIX  YpaBHEHMWIA
COOTBETCTBYHOLLMX XUMUUECKNX PeaKLUii;

¢ MIPOrHO3MPOBaTL CBOWCTBa BELLECTB B 3aBMCMMOCTM OT MX KayeCTBEHHOro COCTaBa,
BO3MOXXHOCTM NPOTEKaHMS XUMUYECKMX NPEBPALLEHNIA B Pa3INUHbIX YCNOBUSIX;

® BbIYNC/IATL OTHOCUTENBHYK MOJMEKYNSPHYIO U MONSAPHYIO MacChl BELLECTB, MacCOBYHO
L0110 XMMUYECKOro 3/1leMeHTa no (hopmMyse CoeIMHEHUs, MacCOBYHO [0/1H0 BeLLEeCTBa B
pacTBoOpe, NPOBOAUTbL PacUEThI M0 YPaBHEHUIO XMMUYECKON peakLuuu;

e NIPMEHSATb OCHOBHbIE OnepauuMn MbICIUTENbHOW AeATeNlbHOCTU — aHaM3 N CUHTES,
CpaBHeHVe, 0600LLeHNe, CUCTEMATM3ALNIO, KNacCUUKaLMIO, BbISBNEHWE MPUYNHHO-
-CNeACTBEHHbIX CBA3EA — A/ U3Yy4YeHMS| CBOMCTB BELLECTB M XUMMUYECKUX peakuui,
eCTeCTBEHHO-Hay4Hble  MeTOAbl  MO3HaHUA  —  HabMoAeHWe,  U3MEpeHWe,
MOZeNnpoBaHue, IKCNepuMeHT (pPeabHbli Y MbIC/IEHHBIN);

eCfiefloBaTb  MpaBu/iaM  MO0JIb30BAHUA  XMMUYECKOW Mnocyfol W NnabopaTopHbIM
obopyfoBaHMeM, a TakXke MpasuiamM 00palleHVs C BellecTBaMu B COOTBETCTBUU C
WHCTPYKUMSMU MO BbINOMIHEHMIO Nab0paTOPHbLIX XMMUYECKMX OMbITOB MO MONYYEHUIO
M cobupaHUo ra3oo6pasHbIX BeLLECTB (BOAOPOAA M KMCMOPOAa), MPUrOTOBMEHUIO
pacTBOPOB C OMpeaeneHHOM MaccoBOW [oNeli paCTBOPEHHOIO BELLECTBa, NIaHMpPOBaThb
1 NPOBOAUTL XUMMUYECKME IKCNEPUMEHTbLI MO Pacro3HaBaHWKO PacTBOPOB LLENoYei 1
KICMOT C NOMOLLbHO MHAMKATOPOB (Nakmyc, PeHoNMTanemH, METUNOPaHX 1 Apyrue).

K KOHUYy 06y4yeHnsi B 9 kiaacce NpeAMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE [O/HKHbI

oTpaXaTb CHOPMUPOBAHHOCTb Y 06YYaLOLLMXCA YMEHWIA:

® PacKpbIBaTb CMbIC/T OCHOBHbIX XUMWYECKMX MOHATUIA: XMMUYECKWUIA 3NEMEHT, aToM,
MOJIeKy/a, NOH, KaT1OH, aHNOH, NMPOCTOE BELLECTBO, C/I0XKHOE BELLECTBO, Ba/IEHTHOCTD,
3NeKTPOOTPULATENbHOCTb, CTENEeHb OKWUCNEHUS, XMMUYECKas peakuus, XMMUYeckas
CBSI3b, TEMN/I0OBOM 3(W(EKT peakumn, MOSb, MOMSIPHbIA 06bEM, PacTBOP, 3/IEKTPONUTLI,
HE3NEKTPONNTLI, 3NEKTPOANTUYECKAs AMCCOLMaLMs, peakuum WOHHOFO 06MeHa,
KaTanmsatop, XMMWUYECKOe paBHOBeCWMe, 06paTUMble W HeobpaTUMble peakLuu,
OKWC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE  peakLuW,  OKUCNUTENb,  BOCCTAHOBUTE/Ib,
OKMCMIeHWe W BOCCTaHOB/IEHWE, annoTponus, amoTepHOCTb, XUMMUYECKas CBSA3b
(KOBa/IeHTHasA, WOHHasA, MeTaNNYecKas), KpUCTa/IMYecKas pPeLeTKa, Koppo3sus
MEeTa/110B, CMaaBbl, CKOPOCTb XWMMWYECKOA peakuuu, MpeaenbHO AonycTMast
KOHUeHTpaunsa MNAK BeLlecTsa,;

© UNNKOCTPMPOBATb B3aMMOCBSI3b OCHOBHbIX XWMWUYECKUX MOHATUIA U MPUMEHSATb 3TK
MOHATMS MPY ONUCAHUN BELLLECTB U UX MPEBPALLEHNIA;

e ICM0/Ib30BaTb  XMMUYECKYIO CUMBO/IMKY 1151 COCTaB/eHWs (opMy/n  BelecTs U
YPaBHEHUIA XMMUYECKINX PeaKLUiA;

e OMpeaensiTb Ba/IEHTHOCTb M CTEMEHb OKUCNEHNA XMMWUYECKNX 3NIEMEHTOB B COEANHEHUAX
pa3IMYHOro COCTaBa, MNPUHAANEXHOCTb BELLECTB K  ONpeAeneéHHOMY  Knaccy
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COeUHEHWUI MO (hopMynaMm, BUL XUMWUYECKON CBA3N (KOBasleHTHas, WOHHas,
MEeTa//INYecKas) B HeopraHM4yeCcKUX COeAMHEHMAX, 3apsj MOHa N0 XUMUYECKOW
(hopmyrne, xapakTep cpefbl B BOAHbIX pacTBOpax HEOPraHWYeCKUX COeAVHEHWI, Tun
KPUCTaNIIMYECKOI PELLETKM KOHKPETHOI O BELLECTBa;

® pacKpbIBaTb cMbicn Nepnogmnyeckoro 3akoHa A. V. MeHgeneesa 1 eMOHCTPUPOBaTL €ro
MOHWMaHMe: ONUCbIBaTb W XapakTepu3oBaTb TabnMuHytO (opMmy [leprognyeckol
CUCTEMbl XUMMUYECKUX 3/1EMEHTOB: pa3/MuyaTtb MOHATUA «rnaBHas noarpynna (A-
rpynna)» u «nobouHas nogarpynna (b-rpynna)», Masible M 60Mblive Nepuopibl,
COOTHOCUTbL 0603HaYeHUs, KOTOpble WMEKTCA B Mepuoamnyeckort Tabnuue, c
YMC/IOBbIMM XapaKTEPUCTMKAMUN CTPOEHUSI aTOMOB XUMWUYECKMX 3/IEMEHTOB (COCTaB U
3apss aapa, obLLee YMCI0 3NeKTPOHOB 1 pacnpesenieHne 1x no 31eKTPOHHLIM CNOosAM),
00BACHATL  00LUMEe 3aKOHOMEPHOCTM B W3MEHEHUW CBOWCTB 3/1EMEHTOB U KX
COeUHEHWI B npefenax mMasbiX MepuMoAoB M MaBHbIX NOAFPYNM C YY4ETOM CTPOEHUA
NX aTOMOB;

e KnaccuuLMpoBaTb XMMUYECKME 3M1EMEHTbI, HeOpraHWYeckue BeLLeCTBa, XMMWUYECKUe
peakumm (Mo YWCny U COCTaBy YYacCTBYHLUMX B peakuuy BeLLecTB, MO TernaoBOMY
3eEKTY, NO U3MEHEHUIO CTEMEHEN OKUCIEHNA XUMUYECKUX 3/IEMEHTOB);

e XapakTepu3oBaTb (ONucbiBaTb) 06LWME U cheymruyeckne XUMUYECKMe CBOWCTBA
MPOCTbIX M CNOXHbIX BELLECTB, MOATBEPXKAAsA OnucaHne npumepaMn MONEKYSPHbIX 1
MOHHbIX YPaBHEHN COOTBETCTBYIOLMX XUMUYECKUX PeaKLnii;

© COCTaBNATb YPaBHEHUA 3/MEKTPOMIMTUYECKOA AMccoLMaumMn KUCNOT, LUENoYen 1 conei,
MOJIHbIE M COKPALLEHHble YPaBHEHUS peakL il MOHHOrO 06MeHa, ypaBHEeHUS peakLuuni,
MOATBEPXKAAIOWMX  CYLLECTBOBAHWE TEHETUYECKOW CBA3M MeXJy BeLlecTBamMu
Pa3/INYHbIX K/1acCoB;

® PacKpbIBaTb CYLLHOCTb OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHLIX  peakuuii  NocpeAcTBOM
COCTaBNEHMS 3N1EKTPOHHOr0 6anaHca aTUX peakumii;

¢ NPOrHO3MPOBaTb CBOWCTBA BELLECTB B 3aBUCUMMOCTU OT WX CTPOEHMWS, BO3MOXHOCTM
NPOTEKaHWS XMMUYECKMNX NPEBPALLEHNI B Pa3NINYHbIX YCNOBUSAX;

® BbIYNCNATL OTHOCUTE/IBHYHO MOMEKY/ISPHYIO Y MOMSIPHYHO MacChbl BELLECTB, MacCOBYHO
L0110 XMMUYECKOro 3/1ieMeHTa Nno (hopMysie CoefMHEHUsA, MacCOBYHO [0/1H0 BELLEeCTBa B
pacTBope, NPOBOAUTL PacyeTbl M0 YPaBHEHUIO XMMUYECKOW peakLmu;

eCOONOAATL MpaBWia  MOMb30BAHWUSA  XMMWUYECKOM MOCYAon U nabopaTopHbIM
obopyzsoBaHMEM, a Takxe npasBuia obpaleHus C BeLecTBamm B COOTBETCTBUU C
WHCTPYKLMAMW MO BbINOMHEHWNIO N1a60PATOPHbIX XMMUYECKUX OMbITOB MO MOYYEHWNIO
1 COBMPaHMNIO razoobpasHbIX BELLECTB (aMMMaKa 1 YrieKUCoro rasa);

¢ NPOBOAUTL peakuumn, MOATBEPXKAAOLLME KAYECTBEHHbIN COCTaB pPas/IMUHbIX BeELLECTB:
pacno3HaBaTb OMbITHbIM MyTEM Xiopug-, 6pomuni-, noaua-, KapboHat-, ocdar-,
cunukat-, cynbart-, rMAPOKCUA-MOHbI, KaTMOHbl aMMOHWA W WOHbl W3YYEHHbIX
MeTa/1/10B, NPUCYTCTBYIOLLME B BOAHbIX paCTBOPaxX HeOPraHNMYeCKMX BELLECTB;

¢ NIPUMEHSATL OCHOBHbIE OMNepauuy MbICIUTENIbHOW [eATeNbHOCTY — aHaM3 U CUHTES,
CpaBHeHMe, 0006LeHMe, CuUCTeMATM3auMIO, BbISIBEHWE MPUYUHHO-CIEACTBEHHbIX
CBA3e — [/19 U3YYEeHUsi CBOWCTB BELLECTB U XUMUYECKMX peakLuil, eCTeCTBEHHO-
Hay4Hble MeTOAbl MO3HaHWA — HabwjeHWe, U3MepeHWe, MOLENNPOBaHMe,
9KCMEepUMEHT (peasibHbIA U MbIC/IEHHBIA).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB u JuaekTpoHHbIe (UU(poBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3z[e.11 1. HepBOHa‘laﬂbele XMMHUYCCKHE ITIOHATUA
Xummna — BaxxHas 06/1acTb
11 €CTEeCTBO3HaHNA 1 5 0 5 bubnnoreka LIOK
' NPaKTUYECKOW AeATeNIbHOCTM https://m.edsoo.ru/7f41837c
yesnoBeka
12 BelecTtsa U XMMuyeckume 15 1 0 bubnnoteka LIOK
' peakumu https://m.edsoo.ru/7f41837c
WToro no pasgeny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
91 Bosgyx. Kucnopog,. NoHATne 5 0 0 bubnunoteka LIOK
' 06 oKcmpax https://m.edsoo.ru/7f41837c
59 Bogopog.lNoHsaTre o kucnortax 3 0 1 bubnunoteka LIOK
' N CONAX https://m.edsoo.ru/7f41837c
53 Boga. PacTtBopbl. MoHATKE 06 5 1 1 bnbnmoteka LLOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837c
OCHOBHbIE Kacchl bubnnoteka LIOK
2.4 o 11 1 1
HeopraHM4yecKnx coeiHeHNIA https://m.edsoo.ru/7f41837c
WToro no pasgeny 30

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH
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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

MepuoanyecKnii 3aKoH 1
Mepuoanueckas cuctema

bubnunoteka LIOK

31 XVMUECKIX SNEMEHTOB . . ! https://m.edsoo.ru/7f41837c
MeHgene-esa. CTpoeHune
atoma
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/bHbIE peakLun
bubnunoteka LIOK
viToro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
Pe3epBHOe Bpems 3 bubnmoreka LIOK
P P https://m.edsoo0.ru/7f41837c
OBLUEE KOJTMYECTBO YACOB INO 68

NMPOIrPAMME

17



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrtpoabnsie | Ilpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 MoBTOpeHWE 1 Yrny6neHmne 3HaHWi 5 1 0 Bubnmnoteka LLOK
' OCHOBHbIX pa3fenos Kypca 8 knacca https://m.edsoo.ru/7f41a636
12 OCHOBHble 3aKOHOMEPHOCTU XUMUYECKUX 4 0 0 Bubnnoteka LLOK
' peakuuii https://m.edsoo0.ru/7f41a636
13 DNeKTPoNUTUYeCKas guccoumnauns. 8 1 1 Bubnmoteka LLOK
' XMMUYECKMe peakLn B pacTBopax https://m.edsoo.ru/7f41a636
WToro no pasgeny 17
Pa3znen 2. HemeTasluibl U MX cOeIMHEHMSI
91 O6Las XxapaKTepucTnKa XMMUYECKNX 4 0 1 Bubnmnoteka LLOK
' anemeHToB VIIA-rpynnbl. ManoreHsl https://m.edsoo.ru/7f41a636
OO6LLas XxapakTepucTmKa XMMMYeCKNX
2.2 3neu|\j||eHTO:VIApr nnbl. Cepa v ee 6 0 0 bubnmoreka LIOK
' pynnbl. -ep https://m.edsoo.ru/7f41a636
COeANHEHMS
O6uan xapakTepucTnKa XMMUYECKNX
2.3 3neu|\jeHTo:VA E nnbl. A30T, (hocdop 1 nx 7 0 1 bubnmorexa LIOK
' pynmbl. ’ P https://m.edsoo.ru/7f41a636
COeANHEHMS
O6uan xapakTepucTnKa XMMUYECKNX
2.4 SHEUJEHTO;JlVAE)I' nnbl. YTnepoa un 8 1 2 bubnmorexa LIOK
' o pynme! POA https://m.edsoo.ru/7f41a636
KPEMHUIA 1 UX COEANHEHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Toro no pasgeny

25

Pa3zgen 3. MeTa/iIbI M X COCTUHEHU ST

o Bubnmnoteka LLOK
3.1 Obupme caoricTea MeTan0s 4 https://m.edsoo.ru/7f41a636
o Bubnmnoteka LLIOK
3.2 BakHeiLLne MeTan/bl 1 X COeMHEHNS 16 https://m.edsoo.ru/7f41a636
WToro no pasgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BeLlecTsa 1 matepuasibl B XXM3HM YenoBeKa 3 bubnmoreka LIOK
' - P https://m.edsoo.ru/7f41a636
WToro no pasgeny 3
Pe3epBHOe Bpems 3 bubnmoreka LIOK
P P https://m.edsoo.ru/7f41a636
OBLLEE KOTMYECTBO YACOB INO NMPOrPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KosmyecTBo yacos Nara DJIeKTPOHHbIE HH(POBLIE
i Tema ypoka Konrpoabubie | IIpakTuyeckue oOpa3zoBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypchl
1 MpeameTt Xumnn. Pofb XMnn B 1 0 0 bubnnoreka LIOK
YXN3HW YenoBeka. Tena v BeLlecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
) [MoHATME O METOAAaX MO3HaHUSA B 1 0 0 bubnunoreka LIOK
XUMUM 05.09.2023 | https://m.edsoo.ru/ff0d227e
MpakTnyeckas pabota Ne 1
3 «[pasuna paboTsl B laboparopun u 1 0 1 bubnunoreka LIOK
Nprémbl 06paLLeHuns ¢ 12.09.2023 | https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 060pYyL0BaHNEM
4 YuncTble BelLlecTBa 1 CMecu. 1 0 0 bubnunoteka LIOK
Cnocobbl pa3seneHns cMeceit 12.09.2023 | https://m.edsoo.ru/ff0d26ca
5 | eorene onecen (arpnepe | 1 : 1 Guinnorexa LIOK
A ' ha fipvmep 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUMCTKM NOBAPEHHOM COMN)»
bubnunoteka LLOK
0 ATOMSI 1 MOnEKy b : 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6e
7 XUMUNYeCKUne 3/1IeMeHTbl. 3HaKK 1 0 0 bnbnuoteka LLOK
(CMMBO/bI) XMMMUYECKUX 3/1EMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bnbnuoteka LLIOK
8 lpocTble v cioxHble BelliecTsa 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
bubnunoteka LLOK
) ATOMHO-MONEKYNAPHOE yHieHie : 0 0 03.10.2023 | https://m.eds00.ru/ff0d2d50
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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

3aKOH MOCTOSHCTBA COCTaBa
BELLeCTB. XyMuyeckas hopmyna.

bubnunoteka LIOK

10 BasieHTHOCTb aTOMOB XMMUYECKUX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
3/1IEMEHTOB
| e o e
ymap 10.10.2023 | https://m.edso0.ru/ff0d323c
macca
12 MaccoBas [019 XUMUYECKOro bubnnoreka LIOK
3/IeMeHTa B COeUHEHNN 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonnuecTso BeLlecTsa. Morb. bubnunoreka LIOK
MonspHasa macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 dusmyeckme N Xmummyeckme bnbnuoteka LLOK
ABNEHNA. XMMMNYECKas peakLms 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Mpr3HaKn 1 ycnosumsa NpoTeKaHns bubnunoteka LIOK
XUMUYECKUX peaKLnii 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHMsA MacChl BELLECTB. bubnunoteka LIOK
XMMUYeCKne ypaBHeHUA 24.10.2023 | https://m.edsoo.ru/ff0d3b88
B
1| e
» YPABHEH 31.10.2023 | https://m.eds00.ru/ffod5708
XUMUYECKNX peaKLnii
K
18 gaa: CMM;) IEI::;L MVTIH);:'\I:II: qez:::l:meHMﬂ bubnorexa LIOK
peardy A P ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3ameLLeHns, 06MeHa)
M. B. — YYEHbIN-
19 3H MKJT(?l:neOZ?:iOBO6oqu:E|;:Z n bubnmorexa LIOK
H AUCT- " 07.11.2023 | https://m.edsoo.ru/ff0d40c4
cucTeMaTmsaumsa 3HaHui
20 KoHTposnbHas paboTa Nol no Teme bubnunoteka LIOK
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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

«BeLecTBa N XMMUYECKME peakLumns» 07.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3gyx — cmecb rasos. Coctas
21 Bo3,c?;/xxa. Kucnopos — 3nemMeHT u bubnnorexa LIOK
14.11.2023 | https://m.edsoo.ru/ff0d448e
npocToe BellecTso. O30H
Pur3nyecKne n XMMNYeckme

29 CBOICTBa KMcnopoga (peakuymm bubnunoteka LIOK
OKUCNeHus, ropeHune). MoHsaTne 06 14.11.2023 | https://m.edsoo.ru/ff0d4614
oKcuaax
Cnocobbl nosiyyeHns Kucnoposa B

23 nabopatopuu ﬁ npOMblmnerHcﬂ:Tm. bubnmorexa LIOK

21.11.2023 | https://m.edsoo.ru/ff0d497a
[MpumMeHeHe Knucnopoaa
TennoBoi athheKT XMMUYECKOM

24 peakunn, NOHATHE O bubnnoteka LIOK
TEPMOXMMUYECKOM YPaBHEHNN, 21.11.2023 | https://m.edsoo.ru/ff0d4790
9K30- M 3HA0TEPMUYECKUX peakumax
Tonnueo (He()Tb, Yronb 1 MeTaH).

25 3arpﬂ3He|-fmeOEo3p,)3//xa Cnoco6bl t)aro bubnmorexa LIOK

’ 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
npefoTBpaLLEeHMS
MpakTnyeckas pabota Ne 3 no Teme
26 «I‘Iponyqume 7 F;o6|/|paH|/|e bubnmorexa LIOK
. 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
KNCNOPOZa, U3y4YeHNe ero CBOMNCTB»

97 Bogopog — anemeHT 1 NpocToe bubnunoteka LLOK
BeLLlecTBO. HaxoxkaeHne B npupoae 05.12.2023 | https://m.edsoo.ru/ff0d4ddO
Pur3nYeckKne n XMMNYeckme

28 CBOVCTBa Bogopoaa. MNprmMeHeHme bubnworexa LIOK

05.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOAOpPOAA
29 [MoHATME 0 KucnoTax u conax Bubnnoteka LIOK
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Cnocobbl nonyyeHns Bogoposa B bubnunoteka LIOK
naboparopuu 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
51| onyasns n companue sopopons Eumoreia LIOK
Y P AOPOAZ, 19.12.2023 | https://m.edsoo.ru/ff0d4f42
N3yYyeHue ero CBOMCTB»
32 MonsipHbIin 06bEM ra3oB. 3aKOH bubnunoteka LLOK
ABoragpo 19.12.2023 | https://m.edsoo.ru/ff0d542e
o | e
- "y 26.12.2023 | https://m.eds00.ru/ff0d55a0
KONMYeCTBY BeLLeCTBa U 06bEMY
| e
P peakil ° 26.12.2023 | https://m.eds00.ru/ff0d5708
3aKOHa 06bEMHbIX OTHOLLIEHWIA ra30B
35 dusmyeckne N Xmummyeckme bnbnmoteka LLOK
CBOWCTBa BOAp! 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocTaB OCHOBaHWiA. IMoHATME 06 bubnunoteka LIOK
NHAMKaTopax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bofa Kak pacTBOpUTESb.
37 HacblILLeHHbIe 1 HEeHACbILWEHHbIe bubnunoteka LIOK
pacTBopbl. MaccoBas [ons BellecTsa 16.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTeope
MpakTnyeckas pabota Ne 5 o Teme
38 «[NpuroTosneHne pacTBOPOB C bubnunoteka LIOK
onpeaeneHHoOM MaccoBOW Aonen 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BELLLECTBa»
39 KoHTposnbHas paboTa No2 no Teme bubnunoteka LIOK
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https://m.edsoo.ru/ff0d50d2
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«Kwncnopog. Bogoposa. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Okcuabl: cocTas, Knaccugukaums, bubnunoteka LIOK
HOMeHKnartypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
N "
’ 30.01.2024 | https://m.edsoo.ru/ff0d664e
amoTepHbIX OKCUA0B
4 OcHoBaHusA: coCTas, bubnunoteka LLOK
Knaccugukauma, HoMeHknatypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
43 [MonyyeHne N XMMUYECKME CBONCTBA bubnunoteka LIOK
OCHOBaHWiA 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kwucnotel: cocTas, Knaccupukaums, Bubnmoteka LLOK
HOMeHK/aTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee?
45 MonyyeHne N XMMUYECKME CBOWCTBA bubnunoteka LIOK
Kucnot 13.02.2024 | https://m.edsoo.ru/ffOdfee?
o | it rouene
¢ YHACHAR, 13.02.2024 | https://m.eds00.ru/00ad9474
CBOWCTBA
MpakTunyeckas padota Ne 6.
47 PeLleHne akcnepuMeHTa/IbHbIX 3aa4 bubnunoteka LIOK
no Teme «OCHOBHbIE KNnacCbl 20.02.2024 | https://m.edsoo.ru/00ad9b7c
HEOpraHNYeCKNX COeLUHEHN»
18| raccam mecpratmcion Eucmoreia LIDK
- P 20.02.2024 | https://m.edsoo.ru/00ad9a50
COeAMHEHWI
49 O606LeHMe 1 cucTeMaTu3aums bubnunoteka LLOK
3HaHWI 27.02.2024 | https://m.edsoo.ru/00ad9ch?2
50 KoHTponbHas paboTa Ne3 no Teme bubnunoteka LLOK
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https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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"OCHOBHbI€e KNaccbl HEOPraHUYeCcKmnx 27.02.2024 | https://m.edsoo.ru/00ad9ela
coeiMHeHnn"
[MepBble MONbITKM Knaccugpukaunm
o1 xmnamqecwlx 3N1EMEHTOB. ﬁom?me 0 bubnmorexa LIOK
05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynnax cXof4HbIX 3/1EMEHTOB
Mepnoanyecknii 3aKoH 1
59 Mepuognyeckas cuctema bnbnmoteka LLOK
XUMUYecKnx anemeHTos M. . 05.03.2024 | https://m.edsoo.ru/00ada52c
MeHzeneesa
53 Mepunogbl, rpynnbl, NOArpynnbI bubnmorexa LIOK
’ ’ 12.03.2024 | https://m.edsoo.ru/00ada52c
54 CtpoeHune aToMoB. CoCTaB aTOMHbIX bubnunoreka LIOK
Aaep. N3otonbl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHUe 3/1eKTPOHHbIX 060/104eK
55 aTOpMOB QHEMEHTEB Mepvioanyeckon bubnworexa LIOK
19.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsbl [. . MeHpeneesa
XapaKTepmucTnkKa XMMNYECKOoro
56 3/1eMeHTa Mo ero NoI0XKeHUIo B bubnunoteka LIOK
Mepuoanyeckoit cucteme . . 19.03.2024 | https://m.edsoo.ru/00ada824
MeHzeneesa
3HayeHue Meproanyeckoro 3akoHa
57 [NS PasBUTUA HayKN N NpakTuku. M. bubnunoteka LLOK
. MeHaeneeB — y4éHblii, negaror 26.03.2024 | https://m.edsoo.ru/00ada96e
N TpaxXjaHnH
58 ONeKTpooTpMLaTENLHOCTL aTOMOB bubnunoteka LLOK
XUMUYECKUX 3/IEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 VIoHHaa xMmnyeckas cBAsb Bubnnoteka LIOK
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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

09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanieHTHaa nonsapHasa XMMmnyeckas 1 0 0 bubnunoteka LIOK
CBA3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenonspHas 1 0 0 Bubnuoteka LLOK
XVIMUYeCKas CBA3b 16.04.2024 | https://m.edsoo.ru/00adaab9
Bubnuoteka LIOK
62 | Crenenb okvcnenms L 0 0 16.04.2024 https://m.edslo_:l).rUIOOadae28
63 OKMCNNTENbHO-BOCCTAHOBUTESbHbIE 1 0 0 Bubnuoteka LLOK
peakuuu 23.04.2024 | https://m.edsoo.ru/00adb076
Bubnmoteka LLOK
o4 OkuCnMTeNV 1 BoCCTaROBUTENM 1 0 0 23.04.2024 https://m.eds<|)_<||).ru/00adb076
5 | Copamemmons omnseoan | 1 1 : Eutmorena LIOK
CBS3bY 30.04.2024 | https://m.edsoo.ru/00adb486
66 Pe3epBHbIin ypoK. O606LLeHne 1 1 0 0 Bbubnmoteka LIOK
cucTemaTusaums 3HaHun 30.04.2024 | https://m.edsoo.ru/00adb33c
67 Pe3epBHbI ypoK. O6006LeHrE 1 1 0 0 bubnunoteka LIOK
cucTemaTmsaumsa 3HaHuin 14.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 Pe3epBHbI YpoK. O606LeHrE 1 1 0 0 bubnunoteka LIOK
cucTeMaTmsaums 3HaHuin 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBLUEE KOTMYECTBO YACOB NO 68 4 6
MPOrPAMME
9 KJIACC
Ne Tema ypoka KounuecrBo yacos Jlata DJIeKTPOHHbIE HHU(POBLIE
n/m Bcero KonTpoabubie | IlpakTuueckue | H3yYCHHUHA oOpa3oBaTe/bHbIE
padoThI padoThI pecypchbl
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https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

MepnoanyecKnii 3aKoH.
Mepuognyeckas cuctema
XUMUyeckux anemeHTos . U.
MeHzeneesa

06.09.2023

bubnunoteka LIOK
https://m.edsoo.ru/00adb59¢

3aKOHOMEPHOCTU B N3MEHEHNN
CBOWCTB XMMUYECKMX 3/IEMEHTOB
MepBbIX TPEX NepuosoB

06.09.2023

bnbnmoteka LIOK
https://m.edso0.ru/00adb6b6

Knaccudukaums n HomeHKnaTtypa
HEopraHMYecKMX BELLIECTB

13.09.2023

bnbnuoteka LLOK
https://m.edso0.ru/00adb7e2

Bubl XMMUYeCKO CBA3W U TUMbI
KPUCTa/IIMYECKUX PELLETOK

13.09.2023

bubnunoteka LLOK
https://m.edsoo.ru/00adbac6

KoHTponbHas paboTa Nel no Teme
«[loBTOPEHWE U Yry6neHune
3HaHWI OCHOBHbIX pPa3fenos Kypca
8 Kknacca»

20.09.2023

Knaccumdukawms XMM1MUYecKnx
PeakLi1 No pasfMyHbIM
Mpu3HaKam

20.09.2023

bubnunoteka LIOK
https://m.edsoo.ru/00adbcb0

MoHATMEe 0 CKopOCTU XUMUYECKO
peakumun. NMOHATME O TOMOTEHHbIX
N TETEPOreHHbIX peakunax

27.09.2023

bubnunoteka LLOK
https://m.edsoo.ru/00adbe9a

MoHATUE 0 XUMNYECKOM
paBHOBECUM. DaKTOPbI, BAMAIOLLME
Ha CKOPOCTb XMMWYECKO peakLum
1 MOMOXEHME XMMUYECKOTO
paBHOBECMS

27.09.2023

bubnunoteka LLOK
https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKuncnuTensHo- bubnunoteka LIOK
BOCCTaHOBUTE/bHbIE peakLun 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 3NeKTPOINTUYECKON
10 ,CI,I/ICEOLI,I/IaLI,I/II/I.pCI/IIIbeIe 1 cnabble bubnmorexa LIOK
04.10.2023 | https://m.edsoo.ru/00adcd68
3NEKTPONNTbI
11 OHHble ypaBHeHWS peakLmit bubnmoreka LIOK
11.10.2023 | https://m.edsoo.ru/00add448
XM1MnYecKme CBOMCTBA KUCNOT U
12 OCHOBaHWIA B CBETE NMpPeACcTaBeHNIA bubnunoreka LIOK
006 3M1EeKTPONUTNYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
anccoumaumm
XM1MnYecKme CBOMCTBA COMeN B
13 cBeTe NpeacTaB/eHnin 06 bubnmorexa LIOK
. 18.10.2023 | https://m.edsoo.ru/00add8b2
3NEKTPONNTUYECKOI fuccoumanmm
14 [MoHATKE O rnaponm3e conem bubnworexa LIOK
18.10.2023 | https://m.edsoo.ru/00add9d4
15 O606LLeHMe 1 cucTeMaTu3aums bubnunoteka LIOK
3HaHWI 25.10.2023 | https://m.edsoo.ru/00addd12
MpakTnyeckas padota No 1.
16 «PpeLueHme 3KCI‘IpepI/IMeHTafIbeIX bunmoreka LIOK
25.10.2023 | https://m.edsoo.ru/00addbfa
3agau»
KoHTponbHas pabota Ne2 no teme
17 «INeKTPOIUTNYECKASA Bubnuoteka LIOK
anccoumanmsa. Xummnyeckume 08.11.2023 | https://m.edsoo.ru/00addecO
peakuun B pacTBOpax»
18 O6ulan xapakTepucTmnka bubnunoteka LIOK
rasioreHoB. X1MMMYeckume CBOCTBA 08.11.2023 | https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

Ha NpuUMepe Xnopa

Xnoposogopos. ConaHasa K1cnora,

bnbnmoteka LIOK

19 XVIMUHECKVE CBOVICTBA, NOMYHERNE, 15.11.2023 | https://m.edsoo.ru/00ade104
NMpUMeHeHne
M No 2
20 TeF:/?: LVII'ILI:J:: KSZHpMaS Zgiﬂ:oﬁ " bubnnorexa LIOK
y . o 15.11.2023 | https://m.edsoo.ru/00ade348
KMCNOTbI, U3yYeHe eé CBONCTB»
B
21| ok pea, e o BuGmorera LIOK
pearLin, A 22.11.2023 | https://m.edsoo.ru/00ade488
13 peareHToB JaH B 1306bITKe
22 O6Lasn xapaKTepucTunka bubnunoteka LLOK
anemMeHToB VIA-rpynnsoi 22.11.2023 | https://m.edsoo.ru/00ade64a
ANNOTPOrHbIE MOAM(MKAL MK
93 cepbl. HaxoxaeHwve cepbl 1 e bubnunoteka LIOK
COeAMHEHWIA B nNpupoje. 29.11.2023 | https://m.edsoo.ru/00ade64a
XVMUYeckme CBOMCTBA Cepbl
2| o e GuunTen LOK
o 29.11.2023 | https://m.edsoo.ru/00ade802
CBOWCTBA
55| ramsoue nxmmeore GuunTen LIOK
o 06.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, NMPUMEHEHME
XUMUYeCKMe peakLmn, nexaltive B
OCHOBE MPOMbILLIEHHOr O criocoba
26 NOMYy4YeHNs CEPHON KUCMOTI. bubnunoteka LLOK
XMMMYeCKoe 3arps3HeHune 06.12.2023 | https://m.edsoo.ru/00adec8a

OKpYXKatoLLiel cpeapl
COeJUHEHNSMU Cepbl
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

BbluncneHne MaccoBol [0

bubnunoteka LIOK

2t BbIX04a NPOAYKTa peakuun 13.12.2023 | https://m.edsoo.ru/00adec8a
O6Las xapakTepucTnka
anemeHToB VA-rpynnbl. A30T,

28 acrnpocTpaHeHue B Npupose bubnorexa LIOK
pacnpocTp PUPOAE, 13.12.2023 | https://m.edsoo.ru/00adeeab
(h13nYECKMNE N XMMUYECKME
CBOWCTBa
AMMUaK, ero gpusnyeckre un

29 XUMUYeECKMe CBOMCTBA, MOJyYeHue bubnorexa LIOK

’ y 20.12.2023 | https://m.edsoo.ru/00adf004
N NpPUMeHeHVe
M No
30 TeF:/?: LVII'ILI;; Kj:Hpmaf Z:ne:vl m;sano bubnmorexa LIOK
y . ’ 20.12.2023 | https://m.edsoo.ru/00adf180
N3y4eHune ero CBOMCTB»

31 A30THas Ku1CoTa, ee (nsnyeckune Bubnmoteka LIOK
N XMMUYECKINE CBOINCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
cnonb3oBaHme HATPATOB U CONeN
YROOPERNN. ) 27.12.2023 | https://m.eds00.ru/00adf518
3arpsA3HeHne OKpYKaroLLein cpebl
COeIMHEHMSAMM a30Ta
®ocop. Okeng docdopa (V) u

33 (hocthopHas KmcnoTa, husmyeckme bubnunoteka LIOK
N XMMUYECKINE CBOICTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a
nosyyeHmne
cnonb3oBaHve docdartos B

34 KayecTBe MUHEPaIbHbIX Bubnmoteka LLOK
yA06peHuiA. 3arpsisHeHne 10.01.2024 | https://m.edsoo.ru/00adfc20

NPUPOAHOW cpeapl hochaTamm
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Yrnepof, pacnpocTpaHeHue B

35 npuposae, gpusnyeckme u bubnmorexa LIOK
PYROAE, o 17.01.2024 | https://m.edsoo.ru/00adfd9c
XMMMYECKIME CBOMCTBA
Okcuabl yrnepoga, ux usnyeckue
% | Seonormeciue nposnems BuGuoTexa LIOK
P ’ 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsi3aHHbIe C OKCUAOM Yrnepoaa
(V)
37 YronbHas KucnoTa v eé conu bubnnoreka LIOK
24.01.2024 | https://m.edsoo0.ru/00ae006¢
MpakTnyeckas pabota Ne 4 ro
38 Teme "lNonyyeHne yrnekmcnoro bubnnoreka LIOK
rasa. KayecteeHHas peakums Ha 24.01.2024 | https://m.edsoo.ru/00ae027e
Kap6oHaT-1oH"
-
39 0 efailoquaeqcinmb: I:: ”:;’;;':'(FIKZ?( 0 Bubsorexa LIOK
P - 31.01.2024 | https://m.edsoo.ru/00ae054e
COeAMHEHMSIX Yrnepoaa
40 KpemHuiA 1 ero coeanHeHns Bubnorexa LIOK
P A 31.01.2024 | https://m.eds00.ru/00ae080a
MpakTnyeckas pabora Ne 5.
a1 PeLueHne aKkCneprMeHTa/IbHbIX Bubnmoteka LLOK
3aaay no Teme «BaxkHewLIne 07.02.2024 | https://m.edso0.ru/00ae0bf2
HemMeTa/l/Ibl U UX COEANHEHUS»
K No
P BuGuorera LIOK
07.02.2024 | https://m.eds00.ru/00ae0el8
COEIMHEHUNS»
43 O6Lasn xapakTepucTunka bubnunoteka LLOK
XUMUYECKMX 3/IEMEHTOB — 14.02.2024 | https://m.edsoo.ru/00ae103e
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MeTannoB. MeTannnyeckas Cessb 1
MeTa/IIMyecKast KpUcTaimyeckas
peLLeTKa. dr3nYecKme CBoiicTBa
MeTanoB

X1MnYecKme CBOMCTBA MeTa/1N0B.

44 ANeKTPOXUMUYECKIIA psi bubnorexa LIOK
POXUM PAA 14.02.2024 | https://m.eds0o.ru/00ae1156
HanpsXXeHWiA MeTa0B
O6Lume cnocobbl NofyyeHus
| o o S
ypa! 21.02.2024 | https://m.eds00.ru/00ae1156
peakLumi, eCim OAWH U3 peareHToB
COAEPXKUT NpUMecK
46 MoHATME 0 KOPPO3UW MeTasINoB bubnorexa LIOK
PP 21.02.2024 | https://m.eds00.ru/00ae1278
bnbnmoteka LLOK
4 enotHbie MeTanL 28.02.2024 | https://m.eds00.ru/00ae14b2
48 OKcuAbl U TMAPOKCUAbI HATPUA U bubnunoteka LIOK
Kanms 28.02.2024 | https://m.edsoo.ru/00ae14b2
49 LLlenoyHo3eMenbHble MeTan bl — bubnunoteka LIOK
KanbLWiA U MarHuia 06.03.2024 | https://m.edsoo.ru/00ae15e8
50 BaxkHenLwmne coeMHEHNS KaibLms bubnmoreka LIOK
A H 06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O606LLeHMe 1 cucTeMaTu3aums
3HaHWI 13.03.2024
59 YKecTKoCTb BOAb! 1 Cnocobbl e bubnunoteka LIOK
yCTpaHeHus 13.03.2024 | https://m.edso0.ru/00ae1886
53 MpakTnyeckas pabota Ne 6 rno bubnunoteka LIOK
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Teme "XKeCTKOCTb BO/bl M METO/bI 20.03.2024 | https://m.edsoo.ru/00aelae8
ee ycTpaHeHuns"
o bubnunoteka LIOK
>4 ATIOMYHIY 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AMOoTepHbIe CBONCTBA OKCMAA U Bubnuoteka LIOK
rmgpokcuga 27.03.2024 | https://m.edsoo.ru/00aelc64
bubnunoteka LLOK
o0 Heneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKenabl, rTMApPoKCUAbI U conu bubnunoteka LIOK
xenesa (1) n xenesa (111) 10.04.2024 | https://m.edsoo0.ru/00ae35e6
58 O606LeHMe 1 cucTemaTnsauma
3HaHWI 10.04.2024
MpakTnyeckas pabora Ne 7.
59 PeLleHne aKCnepuMEHTaIbHbIX bubnunoteka LIOK
3aaay no Teme «BaxkHewLne 17.04.2024 | https://m.edsoo.ru/00ae3de8
MeTa/bl U UX COEAUHEHUS»
BbluncneHns no ypaBHeHUAM
XUMUYECKNX peaKLmMii, eciv oamnH
60 13 peareHToB aH B U30bITKe nu Bbubnmoteka LIOK
COLEPXMUT NpuMecu. BblumcneHns 17.04.2024 | https://m.edsoo.ru/00ael1750
MaccOBOW [0/11 BbIX0a NPoAyKTa
peakuum
61 O606LLeHMe 1 cucTeMaTu3aums
3HaHWI 24.04.2024
KoHTponbHas pabota Ned no teme
62 «BaxkHenLwme MeTansibl U UX 24.04.2024

COEANHEHUS»
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63 BellecTBa 1 maTepuasnbl B 1 bubnunoteka LIOK
MOBCEAHEBHON XXMN3HWN YenoBeka 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 X1MKnYyeckoe 3arpssHeHune 1 Bubnuoteka LIOK
OKpyXKatoLLel cpefbl 15.05.2024 | https://m.edso0.ru/00ae4270
65 Ponb XMW B peLLIEHUN 1 Bubnuoteka LIOK
3KO0NOrmnyeckmx npobrem 22.05.2024 | https://m.edsoo.ru/00ae4270
66 Pe3epBHbI ypoK. O6006LLeHME 1 1 bubnunoteka LLOK
cucTemaTusaums 3HaHuIn 22.05.2024 | https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbI ypok. O606LLeHME 1 1 bubnunoteka LIOK
cucTeMaTmsaums 3HaHuUi 29.05.2024 | https://m.edsoo.ru/00adb33c
68 Pe3epBHbIil ypoK. O606LLeHE 1 1 bubnunoreka LIOK
cucTeMaTmsaumsa 3HaHui 29.05.2024 | https://m.edso0.ru/00ad9ch2
OBLUEE KOJTMYECTBO YACOB NO 68

NMPOIrPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Xumug, 8 knacc/ Pygsutnc .Y , ®enbgman ®.I7. «3natensctBo «pocseLLeHme»

o Xumus, 9 knacc/ / Pyaautuc .y , ®denbaman ®.I°. AKLMOHEpHOE 06LLeCTBO
«3paTenscTBo «[1pocBeLLeHnE»

Tabnuubl: Meprognyeckas cmctema XMMmMYecknx anemeHToB [. . MeHgeneesa, Tabnmua

pacTBOPUMOCTHN, 3!'|€KTp0XVIMVI‘-IECKI/II7I pAan HanpsH>XeHNA METa10B

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJ A
https://iro-49.ru/wp-content/uploads/2023/04/XnMusi-6a30Bblii-ypoBEHb.-Peanm3aums-
Tpe6oBaHnin-PI OC-0CHOBHOI0-06LLero-06pa3oBaHns.-MeToaMuecKoe-nocobme-ans-

yumtens.pdf

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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