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NOACHUTENIbHASA 3AMUCKA

[porpamma no XxuMuu Ha ypoBHE OCHOBHOTO 0bLero obpa3oBaHWs COCTaBReHa Ha OCHOBE
TpeboBaHW K pe3ynbTatam OCBOEHUS OCHOBHOW 06pa3oBaTeNbHOM NPorpamMmMbl OCHOBHOTO 0BLLero
obpasoBanus, npeactasneHHbix B ®FOC OO0, a Takke Ha OCHOBe bedeparnbHon paboyen
nporpaMmbl BOCMUTAHUS U C Y4ETOM KOHLUeNuuM npenogasaHus yyebHoro npegmeTa «Xumusi» B
obpa3soBaTenbHbIX opraHusauuax Poccuiickoin ®eaepavmm.

Mporpamma no Xxumuv LaéT npeacTaBneHne o Uensx, obuen cTpatermm obyyeHus,
BOCMUTaHUS 1 pas3BuTMS obyvarowwmxca cpedctBamu  yyebHOro npeameta, YycTaHaBnMBaEeT
obsizaTenbHOE NPeAMETHOE CofepaHue, npeaycMaTpuBaeT pacrpedeneHne ero no knaccam w
CTPYKTYpMpOBaHUE No pasgenam v Temam nporpaMmbl N0 XUMUK, OnpesenseT KONNYeCTBEHHbIE 1
KaYeCTBEHHbIE XapaKTePUCTUKN COLEPXaHWUs, PEKOMEHAYEMYK MOCNefoBaTeNbHOCTb U3YYeHus
XMMUW C YYETOM MEXNPEOMETHBIX M BHYTPUNPEAMETHbIX CBA3eW, Norvku yyebHOro npouecca,
BO3paCTHbIX 0COBEHHOCTEN 0ByyaroLwmxcs, onpeaenseT BO3MOXHOCTU NpeaMeTta Ans peanusaumum
TpeboBaHUA K pesynbTaTaM OCBOEHWS OCHOBHOW 06pasoBaTeNlbHOW MporpaMMbl Ha YpOBHE
OCHOBHOr0 0bLero 0bpasoBaHus, a Takke TpeboBaHUI K pesynbTatam 00y4eHNs XMMUM Ha YPOBHE
ueneu wW3yyeHus npegMeTa M OCHOBHbIX BWAOB Yy4ebHO-NO3HaBATENbHOM [EATESbHOCTH
obyyaroLLerocsi o OCBOEHIO Y4ebHOro cogepxanus.

3HaHME XMMUM CRYXMT OCHOBOW AN (hOPMUPOBAHWUS MMPOBO33PEHMS 0ByYaloLlerocs, ero
NPeLCcTaBeHnn 0 MaTepuasibHOM €AMHCTBE MMPa, BaXHYKO POSib MrpaloT HOpMUpYeMble XUMUeN
NPeACcTaBeHns 0 B3auMONPEBPaLLEHNSX 3HEPTMM 1 00 3BOMIOLMN BELLECTB B NPUpoLE, O NyTax
peweHns rmobanbHblXx  NpobrneM  YCTOWYMBOTO  pasBWTUS  YerioBeYecTBa —  CbIPbEBOWA,
SHepreTNYEeCKoN, MMULLEBOI K dKONOMYeckoi 6esonacHocTH, Npobnem 3apaBoOXpaHeHuS.

M3yyeHne xummm:

cnocobCTBYeT peanu3aumm BO3MOXHOCTEN AN CaMOpasBUTUS U (DOPMUPOBAHMUS KYNbTypbl
NINYHOCTH, €€ 0BLLen 1 (YHKLMOHANBbHON rPaMOTHOCTH,

BHOCWT BKNag B (POPMUPOBAHWE MbILLEHUS U TBOPYECKUX CMocobHOCTEN obyvaroLmxcs,
HaBblkOB WX  CaMOCTOSTENIbHOW  y4ebHOM  [eATenbHOCTW,  9KCMepUMEHTaNbHbIX U
NCCneaoBaTeNbCKUX  YMEHWH, HeobXoOuMblX Kak B MOBCEAHEBHOM KM3HW, TaKk M B
npodeccroHanbHON AeATENBHOCTY;

3HAKOMWT CO CMeLmMdUKON Hay4YHOTO MbILLMEHWS, 3aKrnaablBaeT OCHOBbI LLENoCTHOro B3rnsaaa
Ha €eOMHCTBO NpuUpodbl M YenoBeka, SBMSETCA OTBETCTBEHHbIM 3TanoM B (POPMUPOBAHMM
€CTEeCTBEHHO--Hay4HOW PaMOTHOCTM 0ByYaloLWMXCS;

cnocobcTByeT (POPMUPOBAHMIO LIEHHOCTHOTO OTHOLLEHWS! K €CTECTBEHHO--HAYYHbIM 3HAHUSM,
K npupoae, K YenoBeKy, BHOCUT CBOW BKNaf B dKonornyeckoe obpasoBaHme 0byyaroLmxcs.

[laHHble HanpaeneHus B 0OyYeHUM Xumum 0OECreunBaloTCs Chneuntukon CoaepxaHms
y4ebHOro npegmeTa, KOTOpbIN SBNSETCSA NefarorMyeckm aganTupoBaHHLIM OTpaxeHueM 6a3oBom
HayKn XMMIUW Ha ONpeaenéHHOM aTane e€ pasBuTys.

Kypc xumum Ha ypoBHE OCHOBHOrO obuiero 0bpa3oBaHWs OPUEHTUPOBAH Ha OCBOEHME
0ByvarLMMICH CUCTEMbI MEPBOHAYANbHbIX MOHATUA XUMWUW, OCHOB HEOPraHWYECKOM XUMUKU W
HEKOTOPbIX OTAENbHbIX 3HAYUMbIX MOHATUI OPraHNYECKON XUMUN.

CTpyKTypa coaepxaHus nporpaMmMbl Mo XMMWW COPMUPOBAHA Ha OCHOBE CUCTEMHOTO
nogxoga k e€ usydeHuto. CoaepxaHue CKNagblBaeTcs W3 CUCTEMbl MOHATUA O XUMUYECKOM
AneMeHTe 1 BeLLeCTBe U CUCTEMbI MOHATUI O XuMudeckon peakuun. Obe 3Tu CUCTEMbI CTPYKTYPHO
OpraHu3oBaHbl MO MPUHLWNY NOCNeLoBaTENLHOrO Pas3BUTMA 3HAHUM Ha OCHOBE TEOPETUYECKUX
NpeLcTaBfIeHN pa3Horo YPoBHS:



— aTOMHO--MOJIEKYNISPHOIO YY4EeHNS Kak OCHOBbI BCETO €CTECTBO3HAHNS,

— [Nepnogmnyeckoro 3akoHa [. /. MeHgeneeBa kak OCHOBHOIO 3akOHa XMMUMK;

— YYEHMS O CTPOEHMM aTOMa M XUMIUYECKOMN CBA3M;

— NpeacTaBneHnin 06 ANEeKTPONMTAYECKON AMCCoLMaLmM BELLECTB B pacTBOpaX.

TeopeTnyeckne 3HaHWS paccMaTpuBalOTCS Ha OCHOBE IMMMPUYECKU MOMYYEHHbIX U
OCMbICIEHHbIX (haKTOB, pa3BMBAOTCA NOCMEAOBATENbHO OT OAHOMO YPOBHS K APYroMY, BbIMOMHSIS
(OYHKUMM OOBACHEHUS 1 MPOTHO3WUPOBAHWS CBOWMCTB, CTPOEHMS M BO3MOXHOCTEN MPaKTUYECKOro
NPUMEHEHMS 11 NMOMYYEHUS U3yYaeMbIX BELLECTB.

OcBoeHne nporpammbl MO XUMMM  CNOCOBCTBYET (POPMUPOBAHMIO MPEACTaBMEHNs O
XMMWYECKOW COCTaBNALEN Hay4yHOM KapTWHbl Mupa B JIOTUKE €€ CUCTEMHOW Mpupoabl,
LLEHHOCTHOTO OTHOLLEHWSI K HAayYHOMY 3HaHMIO M MeTodaM MO3HaHWs B Hayke. V3yveHne xumum
NPOUCXOOMUT C MPUBIIEYEHNEM 3HAHWIA U3 paHee U3yYeHHbIX Y4ebHbIX npeamMeToB: « OKpyKaroLwmi
Mup», «bronorus. 5—7 knaccbi» 1 «Pusnka. 7 Knacey.

[Py M3y4eHUM XUMUM NPOUCXOZMT (HOPMMPOBAHWE 3HAHUM OCHOB XMMUYECKOW HayKu Kak
0bnacTn COBpeMEHHOr0 eCTeCTBO3HaHMS, NPaKTUYECKON OEATENbHOCTM YeloBEKa W Kak O4HOMO U3
KOMMOHEHTOB MMPOBOM KynbTypbl. 3adaya y4ebHoro npegmeTa CocTouT B (POPMUPOBAHUM CUCTEMBI
XUMUYECKUX 3HAHUA — BaXHEWWWX (PaKTOB, MOHATUIA, 3aKOHOB UM TEOPETUYECKUX MOSIOKEHMN,
LOCTYMHbIX 060BLLEHMI MAPOBO33PEHYECKOrO XapaKkTepa, f3blka Hayku, B NPUOBLLEHN K HAYYHbIM
MeToZaM MO3HaHMS NPU U3YYEHUM BELLECTB 1 XUMUYECKIUX PeakLmi, B (hOPMUMPOBaHUN 1 Pa3BUTAK
NO3HABaTENbHbIX YMEHWA U WX MNPUMEHEeHMM B  Yy4ebHO-No3HaBaTenbHOM W yyebHo-
UccreaoBaTesibCkoN AeATeNbHOCTW, OCBOEHMM npaBun 6esonacHoro obpalleHunst ¢ BellecTBamMu B
MOBCEOHEBHOMN XU3HM.

Mpu M3y4yeHUM XUMUM Ha YPOBHE OCHOBHOTO obLlero 06pasoBaHMs BaxHOE 3HaYeHWe
npuobpenu Takue Lenw, Kak:

— (bOpMUPOBaHME MHTENNEKTYanbHO Pa3BUTOW JIMYHOCTM, FOTOBOW K CamMoobpa3oBaHuIo,
COTPYAHWNYECTBY, CaMOCTOSATESNIbHOMY MPUHATUIO PELLEHMIA, CMOCOBHOM aganTupoBaThes K BbICTPO
MEHSIOLLMMCS YCIIOBUSIM XKU3HMU;

— HanpaeneHHOCTb OOyYeHWs Ha cucTeMatnyeckoe npuoblieHne obydvatowmxes K
CaMOCTOATESIbHOM NMO3HABATESIbHOW AEATENBHOCTH, HayYHbIM METOAAM MO3HAHWS, (hOPMUPYHOLLNM
MOTMBALMIO 11 pa3BUTLE CMIOCOBHOCTEN K XUMUMK;

— obecrneyeHne YCnoBui, CNOCOBCTBYOWMX NpUoBpeTeHnto  obyyarowmmmucs  onbiTa
pa3HooOpasHON [OEATEeNbHOCTW, MO3HAHMS WM CaMOMO3HAHWS, KMYEBbIX HABbLIKOB (KMOYEBLIX
KOMMNETEHLMI), UMEIOLLMX YHUBEPCASIbHOE 3HAYEHWE ANS PasfIMYHbIX BUOOB AESTENBHOCTY;

— (hbopmupoBaHme 06Liei HYHKUMOHANBHON N eCTECTBEHHO-HAYYHOW rPamMOTHOCTW, B TOM
yncrne yMeHUN 0BbSACHATb M OLEHMBATL SBMEHWS OKPYXKAKOLWEr0 MUpa, UCMOMNb3ys 3HAHWS U OMbIT,
NOMyYeHHbIE NPY U3YYEHUN XUMIW, NPUMEHSTH UX NPK PELLEHUM NPOBIEM B NOBCEAHEBHOM XN3HN 1
TPYLOBOW AeATENBHOCTY;

— (hopmupoBaHMe Yy OBYYaKOLIMXCH TYMAHUCTUYECKUX OTHOLLEHMA, MOHUMaHWS LEeHHOCTM
XMMUYECKUX 3HAHUA NS BbIpaboTKM 3Komornyeckn LenecoobpasHoro nosedeHns B ObITy W
TPYLOBOW AEATENBHOCTU B LIENSAX COXPAHEHUS CBOETO 340POBbLS U OKPYXXaKOLLE NPUPOLHON Cpespbl;

— pasBuUTUE MOTUBALMM K OBYYEHNIO, CMOCOBHOCTEN K CAMOKOHTPOMIO 1 CAMOBOCTIUTAHUIO Ha
OCHOBE YCBOEHWSI 0DLLEYENOBEYECKMX LIEHHOCTEN, TOTOBHOCTU K OCO3HaHHOMY BbiBopy npoduns u
HanpaBNeHHOCTY AanbHeNLero 0by4eHus.

ObLiee 4nCnO 4acoB, OTBEAEHHLIX AMNS WM3YYEHUS] XUMUM HA YPOBHE OCHOBHOMO O6LLEro
obpasoBaHus, coctaenseT 136 yacos: B 8 knacce — 68 yacos (2 Yaca B Hegent), B 9 knacce — 68
YacoB (2 Yaca B HeZento).






COAEPXAHUE OBYYEHUA

8 KIACC

MepBOHaYanbHbIE XMMUYECKMUE MOHATUA

[Mpeamet xumun. Porb XMMUK B XM3HW YenoBeka. XMMWUS B CUCTEME HayK. Tera v BeLlecTBa.
dusnyeckne CBOMCTBA BELLECTB. ArperaTHoe COCTOsiHUE BeLLECTB. [ToHATMe 0 MeTodax No3HaHus B
XumMun. YncTble BelecTsa u cMecn. Cnocobbl pasaeneHns cMecen.

ATOMbI 1 MOMeKyIbl. XuMuyeckne anemeHTbl. CUMBOIbI XMMUYECKMX 3EMEHTOB. [pocTbie 1
CNOXHble BeLecTBa. ATOMHO-MONEKYNAPHOE YYeHue.

Xummndeckas opmyna. BaneHTHOCTb aTOMOB XMMWUYECKMX 3IEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BewectB. OTHocuTenbHas aTtomHas Macca. OTHOcuTenbHas MOMeKynspHas macca.
MaccoBas Jons XMMWUYECKOro afieMeHTa B COEAVNHEHNMN.

KonunuecTso Belectsa. Mornb. MonsipHas macca. B3anmocss3b konumyectsa, Macchl 1 yucna
CTPYKTYPHbIX e41HUL, BeLlecTBa. PacyéTbl No hopmyram XMMUYECKNX COEANHEHMN.

duandeckne U XUMMYECKMe SBMeHUA. XUMWYeckas peakuns M e€ MpusHaku. 3akoH
COXpaHeHWsi Maccbl BeLlecTB. XMMWYecKue ypaBHeHus. Knaccuukaums Xumuveckux peakuum
(coeanHeHus1, pa3noXeHust, 3ameLLeHnsl, 0bMeHa).

Xumuyeckuli akcnepumeHm:

3HAaKOMCTBO C XWMWYeCKoi nocydow, npaeunamu pabotel B nabopatopuu v npuémamm
obpalleHnss ¢ nabopaTopHbiM 060pYLOBaHUEM, M3YYEHUE U ONUCaHWe (U3NYECKUX CBOWCTB
00pa3LoB HeopraHUYecKux BeLecTB, HabmogeHne uandeckux (nnaeneHne Bocka, TasHue Nnbaa,
pacTupaHue caxapa B CTYMKe, KUNEHWe M KOHOEHCaUWst BOAbl) M XMMUYECKUX (TOPEHWe CBeYM,
NpoKanueaHue MeAHON MPOBOMOKYW, B3aUMOLENCTBME MENA C KUCMOTOM) ABMEHMIA, HabntoaeHne u
ONMMUCaHWe NPWU3HAKOB NPOTEKAHUA XUMWYECKUX peakuun (pasnoxeHue caxapa, B3auMOLencTBue
CEpHOM KWUCnoTbl C xnopugom Gapusi, pasnoxenue rugpokeuga megm (Il) npu HarpeBaHum,
B3aMMOZENCTBME xenesa ¢ pactBopoM conu meam (I1), n3yveHne cnocoboB pasfeneHnst CMecen: ¢
NOMOLLbIO MarHuTa, unbTpoBaHWe, BbinapuBaHue, AUCTURNALMS, XpomaTorpadus, npoBeaeHue
OYMCTKM MOBApPEHHOW COMM, HabogeHne W OnuUcaHue pesynbTaToB MPOBELEHWS  OMbITa,
WNTIOCTPUPYIOLLETO 3aKOH COXPaHEHUS MacChl, CO3aHne MoZenen Monekyn (LapoCTePXHEBBIX).

BaxHeWwune npeacTaBMTENU HEOPraHNYECKUX BELLECTB

Bosgyx — cmecb rasoB. CoctaB Bo3gyxa. Kucnopog — aneMeHT M NpoCToe BeLecTBO.
HaxoxgeHue kucrnopoga B npupoge, (pusnyeckne U XMMUYECKMe CBOMCTBA (peakuun ropeHms).
Okcugbl.  lNpumeHenne kucnopoga. Cnocobbl  nonyveHns  kucnopoga B nabopatopum 1
NpOMbILLNeHHOCTU.  KpyroBopoT kucrnopoga B npupogde. O30H — annotponHas mogudukaums
Kncnopoga.

TennoBo 3(PGEKT XUMMYECKOW peakunu, TEPMOXUMMUYECKME YpPaBHEHWS, 3K30- U
SHOOTEpMMYECKMe peakuuu. Tonnmeo: yrofb W MeTaH. 3arps3HeHue BO3dyxa, YCuneHue
NapHWKOBOro adohekTa, paspyLLeHne 030HOBOTO CrOs.

Bogopon — anemeHT 1 NpocToe BeLecTBo. HaxoxaeHue BOLOPOAaA B Npupoae, usmyeckue n
XMMUYECKME CBOWNCTBA, NPUMEHEHNE, CNOCcObbI NonyyeHns. KucnoTbl n conu.

MonsipHblil 06EM ra3oB. PacyéTbl Mo XUMUYECKUM YPaBHEHUSM.

dusnyeckne csoncTBa BoAbl. Boga Kak pactBoputenb. PactBopbl. HacbllweHHble #
HeHacblLLeHHble pacTBopbl. PactBopumocTb Belects B Boge. Maccosas [fons BellecTBa B
pacTBope. Xumudeckue cBoncTBa Bogdbl. OcCHOBaHWS. Ponb pacTBOPOB B NPUPOAE W B KU3HM
yenoseka. KpyroBopoT Bofbl B npupoge. 3arpsi3HeHne npupoaHblx Bog. OxpaHa u ouncTka
NPUPOAHbIX BOA.



Knaccudpukaums HeopraHudeckux coeguHenun.  Okcumabl.  Knaccudumkaums  OKCWOOB:
coneobpasytoLme (OCHOBHbIE, KUCIOTHbIE, aM)OTEPHbIE) N Heconeobpasyowwme. HomeHknaTypa
OKCKaoB. PusnYeckue 1 XMMmyeckue CBOUCTBA OKCMAOB. [lonyyeHne oKCuaos.

OcHoBaHus.  Knaccudukaums OCHOBaHWA:  WEMOYM W HepacTBOPUMblE  OCHOBAHMS.
HomeHknatypa OCHOBaHWA. ®u3nveckne W XUMUYECKMe CBOMCTBA OCHOBaHMW. [lonyyeHue
OCHOBaHMM.

Kucnotbl. Knaccudumkauus kucnot. HomeHknatypa Kkucnot. dusmyeckne M XMMUYECKMe
cBoWCTBa Kucnot. Papa aktmeHocTu meTannos H. H. bekeTosa. lNonyyeHne kncnor.

Conwu. HomeHknatypa coneit. dusnyeckme n xummndeckme cBoncTea conei. MNonyyeHue conei.

['eHeTNYeckas CBA3b MEXY Knaccamn HEOPraHUYECKUX COeUHEHMN.

Xumuyeckul akcnepumeHm:

KayeCTBEHHOE OMnpefesieHne COAepXaHust Kucrnopoda B BO3Ayxe, nonyyeHue, cobupaxue,
pacrnosHaBaHWe W M3y4yeHWe CBOMCTB Kucnopoda, HabmogeHue B3aUMOLENCTBUS BELLECTB C
KMCNOPOZOM M YCrOBUS BO3HUKHOBEHMS U MpeKpalleHust ropeHnst (noxapa), O3HaKOMIEHWE C
obpasuamu OKCKIOB M ONMCaHWe UX CBOWCTB, MOMyyeHne, cobmpaHne, pacno3HaBaHue W 13yyeHue
CBOMCTB Bogopoda (ropeHue), B3aumogencTsue Bogopoaa ¢ okcugom wmean (I1) (BO3MOXHO
NCnonb30BaHWe BuaeomaTepuanos), HabntogeHne o06pasuoB BELECTB KonuyecTBoM 1 Mosb,
nccnepgoBaHne  OCOBEHHOCTEN  PaCTBOPEHMSI  BELECTB  C  PasfMYHOM  PacTBOPUMOCTBIO,
NPWUrOTOBNEHWE PaCTBOPOB C OMPedenEéHHOM MacCoBOM AOSENM PacTBOPEHHOTO BELLECTBa,
B3aWMOAeNCTBME BOAbl C MeTannamu (HaTpuem U KanbLuem) (BO3MOXHO WCMONb30oBaHWe
BMOeoMaTepuanos), uccrnegoBaHne 00pa3LoB HEOpraHWYeCcKWX BELLECTB PasnWyHbIX Kaccos,
HabMogeHe M3MEHEHUs! OKpackM WHAWKATOPOB B PacTBOpPaX KUCMOT M LIENOYen, M3yyeHue
B3aumogencTeua okenaa meau (Il) ¢ pacTBOpOM CepHOW KMCMOTbI, KUCNOT C MeTannamu, peakLmin
HeWTpanusauuu, nosly4yeHne HepacTBOPUMbIX OCHOBAHWUN, BbITECHEHWE OHOTO MeTasnna Apyrum 13
pacTtBopa COMW, peLleHWe 3KcnepuMeHTanbHbIX 3agady no Teme «BaxHenwwue Knacchbl
HEOPraHNYeCKNX COENHEHNI .

Mepuoanueckun 3akoH u lepuoauyeckas cuctema XuUMUueckux anementoB [. W.
MeHgeneeBa. CtpoeHue atomoB. Xumuyeckas cBA3b. OKUCNUTENbHO-BOCCTAHOBUTESNbHbIE
peakuuu

[MepBble NOMbITKK KnaccuguKkaumm XMMMYeckux 3rieMeHToB. [loHATME O rpynnax CXO4HbIX
9NEMEHTOB (LLENOYHbIE U LLESIOYHO3EMESTbHbIE METan b, ranoreHbl, UHEPTHbIE rasbl). JNEMEHTbI,
KOTOpble 0Bpa3yloT amOTEPHbIE OKCUABI M TUAPOKCUbI.

[Nepnoamnyeckun 3akoH. Nepuognyeckas cucrema xummyeckux anementos [1. . Mengeneesa.
KopoTkonepuogHas 1 anuHHonepuogHas dopmbl  [lepuognyeckon  CUCTEMbI  XUMUYECKUX
anementoB [. W. MeHgeneesa. [Mepuoabl  rpynnbl. PU3nyeckuin CMbIC NOPSLKOBOTO HOMEPA,
HOMEpOB nepuoaa v rpynnbl 3neMeHTa.

Ctpoenne atomoB. CoctaB atoMHbIX saep. M3oTonbl. AnekTpoHbl. CTpoeHne 3MneKTPOHHbIX
obonoyek artomoB nepBblx 20 xumuyeckux anemeHtoB [lepuogmyeckon cuctembl [. W
MeHaeneesa. XapakTepucTuka XMMUYECKOrO 3fleMeHTa Mo ero nosioKeHuo B [leproanyeckon
cucteme 1. . Menpeneesa.

3aKOHOMEPHOCTU M3MEHEHMSI paanyca aTOMOB XWMUYECKUX SNEMEHTOB, METaNINYECKUX W
HeMeTanIMYeCcKMX CBOUCTB MO rpynnam u nepuoaam.

3HaueHve lNeproanyeckoro 3akoHa 1 Meprognyeckorn CUCTEMbI XMMUYECKUX SNEMEHTOB 415
pa3BuUTUs Hayku 1 npaktuku. [. V. MeHgenees — y4EHbIN 1 rpaxaaHuH.

XuMmnyeckas CBA3b. KoBaneHTHas (nonspHas " HenonspHas) CBSA3b.
ONeKTPOOTPULATENBHOCTb XUMUYECKUX 1EMEHTOB. MIOHHAs CBS3b.



CreneHb okncneHns. OKUCIUTENbHO--BOCCTAHOBUTENBHbIE peakuuu. MpoLecchl OKUCEeHNs U
BOCCTaHOBIEHMS. OKUCIUTENN 1 BOCCTAHOBUTESN.

Xumuveckuil akcnepuMeHm:

n3yyeHune obpasLoB BELLECTB METASIOB 1 HEMETANNOB, B3aUMOAENCTBIE TMAPOKCHUAA LMHKa
C pacTBOpamu KMCMOT W LIENOYen, npoBedeHME OMbITOB, WSKOCTPUPYIOLMX  NPUMEPSI
OKUCNUTENBbHO-BOCCTAHOBUTESBHBIX PEAKLMIA (FOPEHNE, PeaKLMK Pa3NOoXeHNs, COEANHEHUS).

MexnpedmemHbie cesi3u

Peanusauns MexnpeaMeTHbIX CBS3e NPU M3y4YeHMM Xumum B 8 Knacce OCyLLeCTBNSIETCS
yepe3 UCMOMb30BaHNE Kak OOLUMX eCTECTBEHHO--HayYHbIX MOHATUN, TaK U MOHATWIA, ABNAKOLLMXCS
CUCTEMHbIMW ANst OTAESbHbIX NPEAMETOB €CTECTBEHHO--HAYYHOrO LMKNa.

OBLume eCTECTBEHHO--HAYYHbIE MOHATUS: Hay4HbI (haKT, rMNOTe3a, TEOPUS, 3aKOH, aHanus,
CUHTE3, Knaccudmkaums, nepuognMyHoCTb, HabrniogeHne, 9KCMEPUMEHT,  MOAENMpOBaHKE,
N3MepeHue, Mofenb, SBNEHNE.

dusnka: martepus, atoM, ONeKTPOH, MPOTOH, HEWTPOH, WMOH, HYKIU4, M30TOMbl,
PagMOaKTUBHOCTb, MOSEKYNa, 3NEeKTPUYECcKMA 3apsd, BewecTBo, Teno, 00bEM, arperaTHoe
COCTOSIHME BeLlecTBa, ras, (Puanveckue BENUYMHBI, eOUHUUbI W3MEPEHMS, KOCMOC, MMaHeThl,
3B€37bl, ConHue.

Bronorust: poTocuHTes, AbixaHue, buocdepa.

['eorpachus: aTMocepa, rmapocdepa, MUHeparbl, ropHble NOPoabl, NONE3HbIE UCKONaeMble,
TONNMBO, BOAHbIE PECYPCHI.

9 KNACC

BewecTBo 1 xummnyeckas peakums

[Mepnoamnyecknn 3akoH. Nepuognyeckas cucrema xummyeckux anementos [1. M. Mengeneesa.
CTpoeHne aToMoB. 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB XUMMYECKUX SIEMEHTOB NEPBbIX TPEX
nepuodoB, Kanusl, KanmbUWs U UX COEAWHEHWA B COOTBETCTBMM C MOMOXEHWEM 3IIEMEHTOB B
[Neproanyeckomn cucTeme 1 CTPOEHWEM UX aTOMOB.

CTpoeHue BellecTBa: BWObl XWMUYECKOW CBA3W. TuMbl  KPUCTANMSIMYECKUX PELUETOK,
3aBMCKMOCTb CBOWCTB BELLECTBA OT TUNa KPUCTamNNYEeCKON PELLETKN 1 BUOA XMMUYECKOWN CBSA3N.

Knaccudgmkaumsa M HOMEHKNaTypa HeopraHuM4eckux BewlecTB. XMUMWUYECKMe CBOWMCTBA
BELLECTB, OTHOCALUMXCS K PasnYHbIM KriaccaM HEOpraHWYeCKUX COeaMHEHUN, reHeTUYeCKast CBA3b
HEOpraHMYeCKNX BELLECTB.

Knaccudgumkaums XuMUYECKMX peakumii No pasfivyHbiM Mpu3Hakam (Mo 4ucrny U cocTaBy
YYaCTBYIOLUMX B peakLmn BELLECTB, MO TeNoBoMy 3NGEKTY, N0 U3MEHEHUIO CTEMNEHEN OKUCIIEHNS
XMMUYECKMX 3NIEMEHTOB, MO 0OPATUMOCTK, MO Y4aCTUIO KaTanusaTopa). OK30- U SHAOTEPMUYECKME
peakunn, TEPMOXUMUYECKNE YPaBHEHMSI.

[MoHATME O CKOPOCTM XUMMYECKOM peakuuu. MoHsTMe 06 obpaTuMblx M HeobpaTUMbIX
XUMUYECKNX peakumsX. [oHSTUE O rOMOreHHbIX M reTeporeHHbIX peakuusix. MNoHaTne o katanuse.
[ToHATME O XMMMYECKOM paBHOBeCHW. PaKTopbl, BNMSAIOLME HA CKOPOCTb XUMUYECKON peakuun u
NONOXEHNE XUMUYECKOrO PaBHOBECHS.

OKMUCNNUTENBHO-BOCCTAHOBUTESbHBIE  PEaKUMW,  3MEKTPOHHbIA  BanaHC  OKUCAMTESbHO-
BOCCTaHOBUTENbHON  peakuun. CocTaBeHUe YpaBHEHUM  OKUCIUTENbHO--BOCCTAHOBUTENbHBIX
peakLui C UCnonb3oBaHWEM METOAA SNEKTPOHHOrO banaHca.

Teopusi 3NEKTPONUTUYECKON AUCcOUMaLMN. DNEKTPONUTbI U HEANEKTPONUTLI.  KaTuoHbl,
aHnoHbl. MexaHunam auccoumauny BEWeCTB C pasnuYHbIMK BUOAMM XMMUYECKOn cBa3n. CTeneHb
anccoumnaumn. CunbHble 1 crabble aNeKTponuTI.



Peakumn uoHHOro obmeHa. YCnoBusi NpOTEKaHUs peakuuid WOHHOro obmeHa, MosHble W
COKpaLLEHHbIE WOHHbIE ypaBHeHMst peakuwil. CBOWCTBA KMCIOT, OCHOBaHWA W COMNen B CBeTe
npeacTaBneHnn 06 anekTponuMTUYECKon auccoumaumn. KayecteeHHble peakuum Ha 1oHbl. [oHsATHe
O MaposmM3e conen.

Xumuyeckul akcnepumeHm:

O3HaKOMIEHWe C MOZENAMM  KPUCTANIIMYECKNX PELIETOK HeopraHMYyeckux BeLLecTB —
MeTannoB ¥ HemeTannoB (rpauta W anmasa), CMOXHbIX BELeECTB (xmopuga HaTpus),
UCCreaoBaHWe 3aBUCMMOCTM  CKOPOCTWM  XUMMWYECKOW peakuuum OT BO3OEUCTBUSA  PasfMyHbIX
(PaKTOpPOB, MCCregoBaHUe 3MeKTPONPOBOLHOCTM PACTBOPOB BeLLECTB, npouecca Auccoumaumm
KWCOT, Lyenoyven 1 conen (BO3MOXHO 1CMONb30BaHWE BUAEO MaTepUarioB), NPOBEAEHNE OMbITOB,
WANIOCTPUPYIOWMX MPU3HaKK NPOTEKaHUs peakuuin uMoHHoro obmeHa (obpasoBaHue ocagka,
BbldeneHne rasa, obpasoBaHue BOfbl), OMbITOB, WIIOCTPUPYIOLMX NPUMEPBI OKUCIUTENBHO-
BOCCTAHOBUTENbHbIX peakunil (ropeHue, peakuun pasfoXeHus, COeAMHEHMs), pacnosHaBaHue
HeopraHNYeckux BeELYeCTB C MOMOLbID  KA4eCTBEHHbIX peakuMid Ha  WOHbI,  peLleHue
9KCepUMEHTarbHbIX 3agau.

HemeTannbl u ux coegnHeHus

Obwias xapaktepucTtuka ranoreHoB. OCOBEHHOCTU CTPOEHWUS aTOMOB, XapaKTepHbIE CTEMEHN
okucneHus. CTpoeHne W (Pu3nyeckne CBOWCTBA MPOCTbIX BELWECTB — rarioreHoB. XuMMWYeckue
CBOWCTBA Ha nNpuMepe xropa (B3aMMOZeNCTBME C MeTannamu, HemeTannamu, Lienovamu).
Xnoposogopod. ConsHas KUCroTa, XMMUYEcKMe CBOWCTBA, MONyveHne, npumeHenue. [enctsue
Xfiopa W XJI0pOBOAOPOLA Ha OpraHvM3M Yenoseka. BaxHenwme xnopugbl M UX HaxOXOeHWe B
npupoge.

Obwas xapaktepuctuka anemeHtoB VIA-rpynnbl.  OcoBEHHOCTW CTPOEHMS  aTOMOB,
XapakTepHble CcTeneHn okucneuns. CTpoeHne W (u3nyeckme CBOMCTBA MPOCTbIX BELECTB —
kncnopoga v cepbl. ANOTPOMNHbIE MOAUMDMKALMK KUCnopoda U cepbl. XMMUYECKWE CBOMCTBA Cepbl.
CepoBogopos, CTpoeHue, hunsnyeckne 1 xummudeckne ceoinctaea. OKenabl cepbl Kak npeacTaBuTent
KACMOTHbIX okcuaoB. CepHas KuCnoTa, (PU3NYeckMe M Xumuyeckme cBolcTBa (obwime Kak
NpeacTaBUTENs Knacca KUCIOT U cneundudeckne). XuMUdeckue peakuuu, nexawime B OCHOBE
NPOMBILLNEHHOMO crnocoba MoMyYeHUs CEepHOM KUCNOTbI. [MpumeHeHne cepHow kucnotbl. Comu
CEPHOWN KWUCNOTbI, KAYEeCTBEHHAs peakLmMa Ha Cynbgar-yoH. HaxoxaeHue cepbl U €€ COeQUHEHWN B
npupoae. XuMn4eckoe 3arpssHeHne OKpyKaloLlern cpeabl COEANHEHNAMM Cepbl (KUCNOTHbIE JOXAM,
3arpsi3HeHne Bo3ayxa U BOGOEMOB), Cnocobbl ero NpeaoTBpaLLeHus.

Obwas xapakrepuctuka anemeHToB  VA-rpynnbl.  OCODGEHHOCTW  CTPOEHWS  aTOMOB,
XapakTepHble CTeneHn okucneHns. A3oT, pacnpocTpaHeHue B npupoae, Pusnyeckme n XuMmyeckue
concTBa. KpyroBopoT asota B npupoge. AMMUak, ero (manyeckme M XMMUYECKME CBOWCTBA,
nosyyeHne n npumexeHne. Conm aMMoHUs, Nx (PU3NYECKUe N XMMUYECKNE CBOMCTBA, NPUMEHEHNE.
KayecTBeHHas peakuus Ha WOHbI aMMOHWS. A30THas KUCNOTa, €€ MnonyveHue, uandeckme u
XMMUYeckme CcBOWCTBa (0OLMe Kak npeacTaBUTENs Kracca KUCIOT U cneuududeckue).
cnonb3oBaHne HATPATOB U COMEl aMMOHMS B Ka4eCTBE MUHEPanbHbIX yAobpeHuin. Xummuyeckoe
3arpsisHeHNe OKpYyXatoLLel cpeabl CoeanHEHNAMM a30Ta (KUCMOTHbIe JOXAW, 3arps3HEHNE BO3aYXa,
noyBsbl 1 BogoEMOB). Docdhop, annoTponHele MogudukaLmm docgopa, usnyeckne 1 XMMMYeckme
ceonctBa. Okeup pocopa (V) m docdopHas kucnoTa, usnyeckne M XUMUYECKUE CBOMCTBA,
nony4yexue. Vicnonbsosanue hocgaTos B kKayecTBe MUHEPAnbHbIX YA0OPEHMN.

Obwas xapaktepuctuka anemeHtoB |VA-rpynnbl.  OcoBEHHOCTW  CTPOEHMS  aTOMOB,
XapakTepHble CTEeneHu OKUCMEeHUs. Yrnepoa, annoTponHble MOAWdUKaLWK, pacnpocTpaHeHue B

npupoge, usnyeckme 1 xummyeckme csonctsa. Agcopbums. KpyroBopoT yriepoaa B npupoae.
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Okcugbl yrnepoga, X (U3MYeckMe M XWMWUYeCKue CBOWCTBA, [LEWCTBME Ha KUBble OpraHw3Mbl,
nosly4yeHne U npUMEHeHMe. Jkonorndeckue npobnembl, cBA3aHHble ¢ okcugom yrnepopa (IV),
rMnoTesa rnobanbHoOro NOTENeHUs KNMmarta, napHUKOBbIN 3dhpekT. YronbHas KUCNnoTa 1 e€ conw,
NX pu3nYeckne 1 XMMUYECKe CBOMCTBA, NOMyveHue W npuMeHeHne. KayecTBeHHas peakuus Ha
kapboHaT-1oHbI. Mcnonb3oBaHue kapboHaToB B ObITy, MeAULMHE, NPOMBILLMIEHHOCTU U CESbCKOM
X034iCTBe.

[NepBoHaYanbHble MOHATUS 06 OpraHMYeckux BeELLeCTBaX Kak O COeOUHEHUsIX Yrnepoaa
(MeTaH, aTaH, 3TUMeH, aueTUreH, 3TaHon, MULEPUH, YKCycHas KucnoTa). MpupoaHble UCTOYHUKM
yrneBogopoaoB (yronb, NPUPOAHbIA ra3, HedTb), NPOAYKTbI UX nepepaboTku (beH3nH), ux pornb B
BbITy M MPOMbIWNEHHOCTW. TloHATME O BMOMOrMYeckn BaxHbIX BeLLecTBax: Xupax, Oenkax,
yrnesodax — W WX PONM B KM3HM YerioBeka. MarepuanbHoe eOuHCTBO OpraHUYeckux W
HeopraHn4eckux COeANHEHMN.

KpemHuit, ero qusnyeckmne n Xummyeckue CBOMCTBA, NosydeHne 1 npuMererne. CoeanHenns
kpemHus B npupoge. Obwwe npeacrasnedns o6 okcuae kpemuust (IV) u KpemMHUEBOW KuUCMOTE.
Cunukatbl, MX WCMOMb3oBaHWe B ObiTy, B MNPOMbIWNEHHOCTU. BaxHenwwe CTponTesNbHbIE
MaTepuarnbl: Kepamuka, CTeKno, LUeMeHT, 6eToH, xenesobeToH. [lpobnembl 6esonacHoro
NCNONb30BaHNS CTPOUTENbHBIX MaTepuanos B MOBCEAHEBHOW XM3HMW.

Xumuyeckuli akcnepumeHm:

n3yyeHne o6pasLoB HEOpraHWYEeCKUX BELLECTB, CBOWCTB COSMISHOW KUCMOTbl, MPOBefeHue
Ka4eCTBEHHbIX PeakuMi Ha XNopua-MoHbl W HabniogeHWe NPU3HAKOB WX MPOTEKaHUs, OnMbiThl,
oTpaxarowe u3nNYeckne M XUMUYECKe CBOWCTBA rasloreHOB WM WX COEAMHEHWA (BO3MOXHO
MCnonb30BaHWe BUAEOMATepUanoB), O3HAKOMMEHWE C obpasiyamu XMopuaoB (ranoreHngos),
O3HakomrneHne ¢ obpasuamm cepbl U €€  COeOMHEHUSMM  (BO3MOXHO  MCMOSb30BaHWe
BMOeoMaTepuanos), HabntogeHue npouecca  obyrnuBaHus  caxapa  nog  AEeACTBUEM
KOHLEHTPUPOBAHHON CEPHON KWUCMOTbI, W3Y4YEHWE XMMWUYECKMX CBOMCTB pa3baBrieHHOW CepHOM
KACMOTbI, NPOBEAEHNE KAa4eCTBEHHOW peakuMn Ha cynbdaT-MoH W HabnogeHne npusHaka eé
NPOTeKaHMs, O3HAKOMIEeHWe C (hU3MYEeCKUMM CBOMCTBaMM asoTa, ¢hocdopa W UX COEOMHEHUI
(BO3MOXHO MCMONb30BaHWe BuaeoMaTepuasnos), obpasyamu asoTHbIX U OCPOPHbIX YA0OPEHUN,
nonyyeHue, cobupaHue, pacnosHaBaHWe W WU3y4eHWe CBOMCTB aMmuaka, npoBeAeHue
Ka4eCTBEHHbIX peakuWid Ha MOH aMMOHMS 1 (HOCKAT-MOH U U3YYEeHUEe NMPU3HAKOB WX MPOTEKaHWS,
B3aUMOLENCTBME KOHLEHTPUPOBAHHOW a30THOW KUCIOTbl C MeAblo (BO3MOXHO MCMOSb30BaHWe
BMAeOMaTepuasnos), U3y4eHne Mogernen KpucTanmyeckux peLleTok anMasa, rpadura, ynnepena,
O3HaKOMIIEHME C MpoLeccoM afcopbunn pacTBOPEHHbIX BELLECTB aKTUBMPOBAHHLIM YINEM W
YCTPOWCTBOM NpOTMBOrasa, nonyvyeHue, cobupaHue, pacrosHaBaHWe W U3yYeHue CBOWCTB
YrNEKUCNOro rasa, NpoBEAEHNE KAaYECTBEHHbIX peakuuii Ha KapboHaT 1 CUAMKAT-MOHBI U M3yYeHne
NPU3HAKOB MX NPOTEKaHMS, 03HAKOMIEHWE C NPOAYKLMENA CUIIMKATHON NPOMbILLIEHHOCTH, PELLEHME
AKCMepUMEHTarbHbIX 3a4ay No TeMe «BaxHenwme HemeTanmbl U UX COEANHEHNSY.

MeTannbl U UX coeaUHEHUA

ObLias XapaKTepUCTIKa XMMUYECKUX BNEMEHTOB — METANNOB HA OCHOBAHMM UX MONOXEHUS B
[Mepuoamnyeckon cucteme xummdeckux anemeHtoB [. WM. MeHgeneeBa W CTPOEHMSt aTOMOB.
CtpoeHne Metannos. Metannnyeckas CBSi3b W MeTannmMyeckas KpucTannuyeckas peLueTka.
ONEKTPOXUMUYECKUI PSL HANPSHKEHWA MeTanmnoB. Puanyeckme n XMMUYeckne CBOMCTBA METansIoB.
Obwwme cnocobbl nonyyeHns meTtannos. [OHATUE O KOPPO3WUWM METannoB, OCHOBHbIE CMOCOObI
3aWmnThl UX OT Koppo3uu. CnnaBbl (CTanb, YYryH, AlopantoMUHKA, BPOH3a) 1 UX NPUMEHEHNE B BbITy
W MPOMBbILLSIEHHOCTM!.



LLlenoyHble meTansbl: nonoxeHue B Nepnoanyeckon CUCTEME XMMUYECKMX anemeHTos [1. U.
MeHaeneeBa, CTPOEHME UX aTOMOB, HaxoXaeHue B npupode. dusnyeckne 1 XMMmM4yeckne CBOMCTBA
(Ha npumepe HaTpust K Kanus). Okeuabl U TMAPOKCUAL! HATPUSA U Kanus. MpUMEHEHNE LENOYHbIX
METansoB 1 UX COeSUHEHMN.

LLleroyHo3eMesbHble MeTansIbl MarHuid 1 KanbLui: nonoxexue B lNepuogunyeckon cucteme
Xummyeckux anemeHToB [l. WM. Menaeneesa, CTPOeHME WX aTOMOB, HaxOXOeHue B Npupoae.
dunsnyeckme N XMMUYecKne CBONCTBA MarHus W KanbLms. BaxHenwme coeamHeHns kanbums (okens,
rMapokeng, conm). XKECTKOCTb BOAb! M CNOCObbI €€ YCTPaHEHUS.

Antomueun:  nonoxexve B [llepuognyeckoin cucteme XuMmudeckux anemeHTos [. W.
MeHaeneesa, CTpOeHMe atoma, HaxoxgeHuwe B npupoge. dPusnyeckne M XMMMYECKME CBOMCTBA
aniomuHns. AMoTepHbIe CBOWCTBA OKCMAA W rMApOKCHaa amtoMUHKS.

)Keneso: nonoxeHue B [epnogunyeckon cucteme xummyecknx anementos [. V. MeHgeneesa,
CTPOeHWe aToMa, HaxoxaeHue B npupoge. Pusnyeckne N XuMmndeckne CBOUCTBA xenesa. Okeuabl,
rmapokeuabl 1 conu xenesa (I1) n xenesa (lll), nx coctas, CBOWCTBA ¥ NONyYEHME.

Xumuyeckul akcnepumeHm:

O3HaKoOMMeHue ¢ obpasLiamm MeTansoB U CNaBoB, UX M3NYECKUMU CBOMCTBAMM, U3YYEHIE
pe3ynbTaToB KOPPO3MM MeTasnnoB (BO3MOXHO WCMONb30BaHWe BuaeoMaTepuanos), 0COOEHHOCTEN
B3aWMOAENCTBMS  OKCMAA KanbuuMst WM HATpus C  BOZOM  (BO3MOXHO  WCMOMNb30BaHWe
BMEOMaTepuanos), MCCNeaoBaHWe CBOWCTB XECTKOM BOAbl, MpOLEcCca rOpPeHUs xenesa B
kncnopoge (BO3MOXHO MCMOSb30BaHNE BUAEOMATEPUAsIOB), NPU3HAKOB NMPOTEKAHWS Ka4yeCTBEHHbIX
peakunil Ha MOHbI: MarHus, kanbuus, anomuHus, uuHka, xenesa () v xenesa (Ill), mean (lI),
HabnlogeHre 1 onucaHMe NPOLLECCOB OKPALUMBAHMS MIIAMEHU WOHAMW HaTpWsi, Kanus W KanbLms
(BO3MOXHO MCMOMNb30BaHWE BUAEOMATEpPUasos), UCCefoBaHne amqOTEPHbIX CBOMCTB rMAPOKCHaa
arloMUHNA U TMOPOKCKMAA UMHKA, pelleHWe SKCMepUMeHTasbHbIX 3aday no teme «BaxHenwwme
MeTanmbl U UX COEAUHEHUSY.

Xvumus v okpyxarowas cpeaa

BewlectBa # martepuanbl B NOBCEOHEBHOW XW3HWU 4erioBeka. besonacHoe wcnonb3oBaHWe
BELLECTB W XUMUYECKUX peakuuit B BbITy. [epsas NOMOLLb NPY XMMUYECKUX OXOrax W OTPaBIeHUsIX.

XUMUYECKOE 3arpsi3HEHNE OKpyXarollen cpedbl (npedenbHas AonycTUMas KOHLUEHTpaums
BewlecTs, ganee — NJK). Ponb xumun B peLueHnmn akonormyeckux npobnem.

Xumuyeckuli akcnepumeHm:

n3yyeHue obpasLoB MaTepranos (CTEKNO, Ciasbl METANM0B, NOMMEPHbIE MaTepuarbl).

MexnpedmemHnbie cesi3u

Peanusauns MexnpeaMeTHbIX CBA3eW Npu M3yYeHun Xumun B 9 Kracce OCyLLecTBnseTcs
yepes MCMonb30BaHNE Kak 06X eCTECTBEHHO-HAYYHbIX MOHATUW, Tak U MOHATUNA, SBMSHOLMXCS
CUCTEMHbIMW A1 OTAESbHbIX MPEAMETOB €CTECTBEHHO--HAYYHOrO LKA,

ObLime ecTeCTBEHHO-HAY4Hble MOHATUS: Hay4HbIA (HaKT, rMNOTe3a, 3aKOH, TeOpus, aHanus,
CMHTE3, Knaccudukaums, nepuoanmyHoCTb, HabnigeHne, 9KCMEPUMEHT,  MOAENMpoBaHue,
N3MepeHue, Mofenb, ABMEHNE, NapHUKOBbIA 3PGEKT, TEXHONOMS, MaTepuabl.

dusmnka: martepus, atoM, OneKTPOH, MPOTOH, HEWTPOH, WMOH, HYKIUA, M30TOMbI,
PagMOaKTUBHOCTb, MOIEKYA, NEKTPUYECKWA 3apsif, NPOBOAHMKM, NONYNPOBOAHWKN, ANANEKTPUKA,
(DOTOSNEMEHT, BELLECTBO, Teno, OObEM, arperaTHoe COCTOSIHWE BELECTBA, ras, pPacTBOp,
PacTBOPUMOCTb,  KpUCTannMyeckas pewweTka, Cnnasbl, (U3MYECKMEe BENUYMHBI,  edUHULbI
N3MEPEHNS, KOCMUYECKOE NPOCTPAHCTBO, NNaHeTbl, 38€3abl, ConHue.

Buonorus: doTocuHTes, AObixaHue, Buocdepa, 3KocUCTeMa, MUHEpPanbHble YOooBpeHus,

MWKPO3SIEMEHTbI, MaKpO3fIEMEHTbI, NMUTATENbHbIE BELWECTBA.
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['eorpachmsi: aTMocdhepa, ruapocdepa, MUHeparnsl, ropHble Nopobl, None3HbIe UCKoNaeMmble,
TOMNMMBO, BOAHbIE PECYPChI.
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NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA MPOrPAMMbI MO XMMWKU HA YPOBHE
OCHOBHOI'O OBLLErO O6PA30BAHUA

NIMYHOCTHbIE PE3YNbTATDI

JInyHOCTHbIE  pesynbTaTbl OCBOEHWS MporpamMMbl  OCHOBHOMO obuiero 0bpa3oBaHus
[OCTUraloTCs B Xode 0OYYeHMs XUMUM B eOMHCTBE y4ebHOI 1 BOCIUTATENBHON AEATENbHOCTU B
COOTBETCTBUM C TPAAULIMOHHBIMWA POCCUMMCKMMU COLIMOKYIbTYPHBIMU M AYXOBHO-HPABCTBEHHbLIMY
LEHHOCTAAMK, MPUHATBIMA B 0OLLECTBE MpaBuWiaMM M HOpMamu MOBEAEHWS M CNOCOOCTBYHOT
npoLeccaMm CaMOono3HaHWs, Camopas3BUTUS U coLpanmuaaLmmn obyvarowmxcs.

JInYHOCTHBIE  pe3ynbTaTbl OTPaXalT TFOTOBHOCTb  OByYalowWwmMxcs  pyKOBOACTBOBATLCA
CMUCTEMOW MO3WUTUBHLIX LIEHHOCTHbIX OpPWEHTALMW M paclUMpeHWe OnbiTa [esTeNbHOCTU Ha eé€
OCHOBE, B TOM YWCIe B YacTu:

1) naTPUOTUYECKOro BOCMMTAHUS:

LUEHHOCTHOTO OTHOLUEHMSI K OTEYECTBEHHOMY KYNbTYPHOMY, MCTOPUYECKOMY U Hay4yHOMY
Hacneaulo, MOHUMAaHWA 3HAYEHUS XUMMUYECKOM HayKM B KU3HM COBPEMEHHOrO 06LLECTBa,
CMocoBHOCTM BrafeTb AOCTOBEPHON WMH(OpPMALMEN O NepefoBbIX OOCTUMXEHUAX U OTKPbITUSX
MUPOBOW M OTEYECTBEHHON XMMUWW, 3aNHTEPECOBAHHOCTU B Hay4HbIX 3HaHKSX 06 yCTPOMCTBE MUpa
1 06LLECTBA;

2) rpaXaaHCKoro BOCNUTaHMSA:

NPeacTaBneHnss O COoUManbHbIX HOPMax W MpaBuUnax MEXMIUYHOCTHbIX OTHOLUEHWA B
KONMeKTuBe, KOMMYHWKaTUBHO KOMMETEHTHOCTY B 06LLeCTBEHHO nonesHow,
y4ebHO-McCcnenoBaTensbCkoi, TBOPYECKOM W APYruX  BWAax AEATEenbHOCTW, TOTOBHOCTU K
pa3HOObpa3HOi COBMECTHOWM AEATENbHOCTY MPK BbIMOMHEHUMM Y4eBHbIX, NO3HABaTeNbHbIX 3agay,
BbINOSIHEHUM  XUMUYECKUX SKCMEPUMEHTOB, CO34aHWWM  Y4eOHbIX MPOEKTOB, CTPEMIIEHUS K
B3aMMOMOHUMaHWIO W B3aWMOMOMOLLM B Mpouecce 3TOW y4ebHOM AeATEeNbHOCTH, FOTOBHOCTM
OLEHMBATb CBOE MOBEAEHME 1 NOCTYMKM CBOMX TOBApULLEN C NO3ULMWN HPABCTBEHHbIX M NPaBOBbIX
HOPM C Y4YETOM OCO3HAHUS NOCNEACTBUIA NOCTYMKOB;

3) LEHHOCTU Hay4YHOrO NO3HAHUSA:

MWUPOBO33PEHYECKIE NPEACTABIIEHNS O BELLECTBE U XUMUYECKON peakLumn, COOTBETCTBYHOLLME
COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKM WM COCTaBRAKOLWME OCHOBY AN MOHUMaHWUS CYLLHOCTY
Hay4YHOM KapTUHbI Mupa, NPeacTaBneHMsl 06 OCHOBHbIX 3aKOHOMEPHOCTSX Pa3BUTMS MPUPOab,
B3aMMOCBS35IX YenoBeKa C NPUPOLHOI CPpeor, O PONK XUMIUM B NO3HAHWW STUX 3aKOHOMEPHOCTEN,

No3HaBaTellbHblE MOTMBbI, HAMPaBfIEHHbIE HA MOMYYEHUE HOBbLIX 3HAHUA MO  XUMMMK,
HeobxoauMble [ans 0BbsCHEHWs HabnaaeMbiX MNPOLECCOB W SBMEHUIA, NO3HABATESbHOW,
WH(OPMALIMOHHON W YNTATENBCKON KyNbTYpbl, B TOM YUCNE HABbIKOB CAMOCTOSTENbHOM paboThl C
y4ebHbIMM  TEKCTamMu, CMPaBOYHOM NUTEPaTypoi, [AOCTYMHbIMWA TEXHUYECKUMM CPEACTBaMM
MH(OPMALMOHHBIX TEXHOMOTWIA;

WHTEPEC K OOYYEHMIO U MO3HaHMI, NHBO3HATENbHOCTb, TOTOBHOCTb M CMOCOBHOCTL K
caMo0bpa30BaHui0, MPOEKTHOM M MCCNeOoBaTeNbCKOM AEATENIbHOCTW, K OCO3HAHHOMY BblBopy
HaNPaBMEHHOCTH M YPOBHSI 06yYeHNs B AanbHENLLEM;

4) chopMmpoBaHus KynbTypbl 340POBbA:

0CO3HaH1E LIEHHOCTY XWU3HWU, OTBETCTBEHHOMO OTHOLLIEHWS K CBOEMY 3[0POBbIO, YCTAHOBKM Ha
300pOBbI 06Pa3 KM3HM, OCO3HAHWE NOCNEACTBUN U HENPUATUE BPeaHbIX NPUBbIYEK (YnoTpebneHns
ankoronsi, HapKOTWKOB, KypeHusl), HeobxoaumocTu cobnogeHus npasun 6e3onacHoCTU npw
oBpalLLeHn C XMMUYECKMMM BELLLECTBAMM B ObITY 1 peanbHOMN KU3HK;

5) TPyAOBOro BOCNUTaHUA:
12



WHTEPEC K MPaKTUYECKOMY W3YYEHMIO Mmpodeccuii N Tpyaa PasivYHOrO poAa, YBaxeHue K
TPYay ¥ pesynbTatam TPyAoBOW AEATENbHOCTU, B TOM YMCIIE HA OCHOBE MPUMEHEHWS MPeaMETHbIX
3HaHWUI NO XMMWUK, OCO3HAHHBIA BbIOOP MHAMBUOYANBHON TPAEKTOPUM NPOLOIIKEHUS 0Bpa3oBaHms ¢
YY4ETOM JIMYHOCTHBIX WHTEPECOB W CMOCOBHOCTM K XUMMM, OOLLECTBEHHBIX WHTEPECOB W
noTpeBHOCTEN, YCnewWwHon NpoteccnoHanbHoM OeATENbHOCTU U Pa3BUTUS HEOOXOAUMBIX YMEHUN,
FOTOBHOCTb afanTupoBaTthCs B NpodeCccoHansHoW Cpeae;

6) akonormyeckoro BOCNUTaHUA:

9KOMornyeckn LenecoobpasHoe OTHOLLEHWE K MPUPOdEe Kak MCTOYHWKY XXM3HWM Ha 3emne,
OCHOBE €€ CYyLIeCTBOBaHWS, MOHMMAHME LEHHOCTW 3040pOoBOro M 6esonacHoro obpasa XusHu,
OTBETCTBEHHOE OTHOLUEHME K COBCTBEHHOMY (HM3NYECKOMY M NCUXMYECKOMY 3[40POBbI), OCO3HAHME
LeHHoCTH cobntogeHns npasun 6e3onacHoOro nosedeHMs npu paboTe C BellecTBamu, a Takke B
CUTYyaLsX, YrpOXatoLLMX 300POBbI0 W XU3HW N0AeN;

CMOCOBHOCTM NMPUMEHSATL 3HAHWS, NONyvyaemble NPK U3YYEHUM XUMWW, AN PeLleHns 3agad,
CBSA3aHHbIX C OKPYXaloLLen NPUPOAHON Cpeson, ANs NOBLILEHUS YPOBHS 3KOSOrMYEeCKON KynbTypbl,
0CO3HaHus rnobanbHOro xapakrepa AKONMOrMYECKUX NPoBIEM M NyTEN UX PELLEHWUs NOCPeaCTBOM
METOA0B XMMUK, SKOTOrNYECKOro MbILLMEHNS, YMEHUS PYKOBOACTBOBATLCA UM B MO3HABATESbHOM,
KOMMYHWUKaTUMBHOM 1 COLMANbHON NPaKTUKeE.

METAMPEOMETHBIE PE3YJIbTATbI

B coctaBe MeTanpeaMeTHbIX pe3ynbTaToOB BbIAENAOT 3HAYMMble NS (hOPMMPOBaHWS
MMUPOBO33peHNS 0bLLeHayYHble MOHATMSA (3aKOH, Teopus, MPWHUMN, runoTesa, ¢akT, cuctema,
npoLecc, 9KCEepUMEHT W OpYroe.), KOTopble MCMOMb3YTCA B €CTECTBEHHO-HAYUHbIX Y4YEOHBIX
npegmeTax v no3BonsAT Ha OCHOBE 3HAHUM U3 3TUX NPEeaMEeTOoB (POPMUPOBaTbL NPeLCTaBeHNe 0
LUeNIOCTHON Hay4YHOM KapTWHE MuMpa, W YHWBEpCcanbHble y4ebHble AedcTBUS (MO3HaBaTEMbHbIE,
KOMMYHUKaTUBHbIE, PErynsTuBHbIE), KoTOpble obecneunsatoT (HOPMUMPOBaHME TOTOBHOCTU K
CaMOCTOSATENbHOMY MIIaHUPOBAHWIO 1 OCYLLECTBIIEHMIO Y4eBHOI AEeATENBHOCTH.

Mo3HaBaTenbHbIE YHUBEpCanbHbIe y4eOHble AeNCcTBUA

Ba3oBble nornyeckne gencTBus:

YMEHUS UCMONb30BATb NPUEMBI JIOMMYECKOrO MbILLUMEHNS NPU OCBOEHUM 3HAHWIA: pacKpbIBaTb
CMbICIT XMMUYECKMX NOHATUIA (BbIAENSATb UX XapaKTePHbIe NPU3HAKK, YCTaHaBNMBATb B3aUMOCBA3b C
OPYrMMU NOHATUSIMU), MCMONb30BATb MOHATUS AN OOBACHEHMS OTAENbHbIX (haKTOB W SBMEHMN,
BblOMpaTb OCHOBaHMA W KPUTEPUM ANA KnacCuuKaumm XUMUYECKMX BELLECTB U XUMUYECKMX
peakuui, yCTaHaBnNMBaTb NPUYMHHO-CIEACTBEHHBIE CBS3N MeXOy OObeKTaMu M3yYeHWsi, CTPOUTb
noryyeckne paccyXoeHus (MHOYKTUBHblE, OEAYKTMBHbIE, MO aHanoruv), AenaTtb BbIBOAbI W
3aKNYEHMS;

YMEHWE MPUMEHATb B MPOLECcce MO3HaHWS MOHATUS (NpedMeTHble W MeTanpeaMeTHble),
CUMBOSIMYECKMNE (3HAKOBbIE) MOAENW, MCMOMb3yeMble B XUMWW, Npeobpa3oBbiBaTh  LUMPOKO
NPUMEHSEMbIE B XUMWW MOZESbHble NPEACTABIEHNS — XUMUYECKUA 3HAK (CUMBOS 3rieMeHTa),
XMMUYeckas hopMyna W ypaBHEHWE XWMWYECKOW peakumm — TMpu  peleHnn  y4ebHo-
no3HaBaTerbHbIX 3agaY, C Y4ETOM 3TUX MOAENbHbIX NPeCTaBIEHUN BbISBNATL W XapaKTepu3oBaTh
CYLLECTBEHHbIE MPU3HAKN U3yYaeMblX OOHEKTOB — XMMUYECKUX BELLECTB U XUMUYECKUX peakLmn,
BbISIBNIATL 06LLME 3aKOHOMEPHOCTU, MPUYUHHO-CNECTBEHHBIE CBSA3W U NPOTUBOPEYNS B U3Y4aeMbIX
npoLeccax n ABeHusX.

ba3oBble uccnepgoBatenbckue AeUCTBUA:

YMeHWE UCMosIb30BaTh NOCTaBMEHHbIE BOMPOCHI B KAYECTBE WHCTPYMEHTA NO3HAHUA, a Takke
B KayeCTBE OCHOBbI A/19 (POPMUPOBAHUSA TMNOTE3bl MO NPOBEPKE MPaBUIIbHOCTU BbICKA3bIBAEMbIX
CYXOEHUN;
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npuobpeTeHne onbiTa MO MMAHMPOBAHWIO, OpraHuM3aLMM W MPOBEOEHUI0  YYEHUYECKUX
9KCNEPUMEHTOB, YMeHWe Habnoaatb 3a XO4OM npoLuecca, CamoCTOATENbHO NPOrHO3MPOBAaTb €ro
pesynbTat, opmynuposatb 0606LeHMs ¥ BbIBOAbI MO pesynbTaTtaM NpOBEAEHHOTO OMblITa,
UCCneaoBaHns, COCTaBNSATb OTYET O NpoAenaHHon paboTe.

PaboTa ¢ nHcpopmauuen:

yMeHue BblOMpaTth, aHanu3MpoBaTh W MHTEPNPETUPOBaTb MHGOPMALMIO Pa3NNYHbLIX BUAOB U
(hopM NpeacTaBneHnsi, Nonyvyaemytd M3 pasHbIX WCTOYHMKOB (Hay4HO-NONynsipHas nutepatypa
XMMWUYECKOrO COAepKaHusl, CrpaBoYHble nocobus, pecypcbl VHTEpHETa), KPpUTUYECKWN OLEHUBATbL
NPOTUBOPEYMBYIO N HEAOCTOBEPHYIO MHGPOPMALWIO;

YMEHWE MPUMEHSTb Pa3nnyHble METOAbI M 3anpochkl NpW noucke 1 otbope MHGopMaUuK U
COOTBETCTBYIOLUMX AaHHbIX, HEODXOOMMbIX ANS BbINOSHEHMS Y4eOHbIX 1 NO3HaBaTeSbHbIX 3a4ad
ONpesdenéxHHoro Tuna, npuobpeTeHne onbiTa B 06nact MCNosb3oBaHUS  MHAOPMaLMOHHO-
KOMMYHWUKATUBHbIX TEXHOSOIMIA, OBMAfEHWe KyNMbTYPOW aKTUBHOMO MCMOMNb30BAHUSA  PasfMyHbIX
MOWCKOBbIX ~ CUCTEM, CaMOCTOSTENbHO  BbIOMpaTh  ONTUMAnbHYK  hopMy  NpeAcTaBneHns
WHChOPMaLMM W MNMIOCTPUPOBATL PELLaeMble 3afavit HECTOXHbIMKW CXeMamu, Auarpammamu,
ApYyrMu chopmamu rpacmkn 1 nx KOMOMHaLMSMU;

YMEHME MCMOMb30BaTb W aHanuaupoBaTb B npouecce Yy4yebHOM M uMccrnegoBaTenbCKOM
[EeATENbHOCTU MHAOPMALMIO O BIUSHUM NPOMBILLNIEHHOCTH, CENBbCKOro X03AUCTBA U TPaHCNopTa Ha
COCTOSIHME OKpYXatoLLEeN NPUPOLHON cpefbl.

KoMMyHMKaTUBHbIE YHMBEpCanbHbIe y4eOHble AeNCTBUA:

YMeHWs 3aaBaTb BONPOCHI (B X04e Auarnora u (unu) Auckyccun) no cyLlectsy obeyxaaemon
TEMbI, POPMYNIMPOBATL CBOM NPENOXEHNS OTHOCUTENBHO BbINOSTHEHNSA NPEANOXEHHOW 3a8auu;

YMeHWs NPeAcTaBnsATb NOMy4YeHHble pesynbTaTbl NO3HABATENbHON LEATENBHOCTU B YCTHBIX U1
MACbMEHHbIX  TekCTax; [AenaTb NPe3eHTauuto  pes3ynbTaToB  BbIMOSIHEHUS  XMMWUYECKOro
aKcnepumeHTa (nabopaTopHoro onbiTa, NabopaTopHoi paboTbl MO WUCCNELOBAHWIO CBOMCTB
BeLLeCTB, y4eOHOro NpoekTa);

YMeHUs y4ebHOro COTPYAHMYECTBA CO CBEPCTHUKAMK B COBMECTHOM MO3HABaTESbHOM U
UCCreaoBaTesbCKON AEATENBbHOCTY NPK PELLEHNM BO3HUKAOLWMX Npobiem Ha 0CHOBE y4éTa 00LLMX
WHTEPECOB W COrnmacoBaHWs nosvumin (06CyxaeHns, 0BMeH MHEHUSMU, «MO3rOBbIE LUTYPMbI»,
KOOpAMHALMS COBMECTHbIX AECTBUI, ONPeaeneHne KpUTeprues no OLEHKE Ka4YecTBa BbIMOMHEHHON
paboTbl 1 gpyrue).

PerynatmBHble yHMBepCanbHble y4eOHble AeNCTBUA:

YMEHWE CaMOCTOSATENBHO OMNpeaensTb Lenu OesTenbHOCTW, MNaHWMpoBaTh, OCYLLECTBNATH,
KOHTPONMPOBATb 1 NPW HEOBXOANMOCTN KOPPEKTUPOBATL CBO AEATENbHOCTb, BbibupaTh Hanbonee
9(hheKTMBHbIE CMOCODLI  peLleHns y4ebHbIX M MO3HABAaTENbHbIX 3aday, CaMOCTOSTESIbHO
COCTaBMSATb UMW KOPPEKTUPOBATL NPEAIOXKEHHDIA anropuTM AeACTBUIA NPY BbINOMHEHUWN 3a4aHun C
Y4ETOM MOSyYEHUST HOBBIX 3HaHMN 06 M3yyaeMbix 0OBbEKTaX — BELLECTBAX M peakuusix, OLEHUBaTb
COOTBETCTBME MOMYYEeHHOT0 pesynbTata  3asBIEHHOW LENW, YMEHWe MCMonb30oBaTh W
aHanusnpoBaTb KOHTEKCTbI, MpeanaraemMble B YCOBUW 3afaHNUM.

MPEAOMETHBLIE PE3YJIbTATDI

B coctaBe npegmeTHbIX pe3ynbTaToB MO  OCBOEHUID 0053aTeNbHOMO  COAepXaHus,
YCTAHOBMEHHOTO  [JaHHOW dhedepanbHoi  paboyer nporpamMmon, BbIAENSOT:  OCBOEHHbIE
0ByvaoLLMMMCS HayYHblE 3HAHWUS, YMEHMS U CNOCOObI AENCTBUI, CreLmguyeckme ans npeameTHo
obnactn «Xumusi», BUObl OEATENbHOCTW MO MONYYEHUIO HOBOTO 3HAHUS, €ro MHTepnpeTtauuu,
Npeobpa3oBaHMIO 1 MPUMEHEHWIO B Pa3fMYHbIX Y4EOHbIX 1 HOBbIX CUTYaLMSX.
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K koHUy oByyeHus B 8 kmacce npeamMeTHble pesynbTaThl Ha 6a30BOM YpOBHE LOMKHbI
OTpaxaTb CHOPMMPOBAHHOCTb Y 0BYYaLMXCH YMEHMIA:

pacKpbiBaTb CMbICIT OCHOBHbIX XMMMUYECKWMX MOHATMA: aTOM, MOMNeKyna, XUMUYECKWN
9NEeMEHT, NPOCTOe BELLECTBO, CMOXHOE BELLECTBO, CMeChb (OAHOPOAHAs U HEOAHOPOAHAS),
BaNeHTHOCTb, OTHOCUTENbHAs aTOMHas U MOSEKYNSpHas Macca, KOnW4ecTBO BeLLecTBa,
MOflb, MOSIApHas Macca, MaccoBas [ONS XWMWUYECKOrO 3feMeHTa B COEAMHEHWM,
MOSSIPHBIA 06BEM, OKCUA, KMCNOTA, OCHOBAHMUE, COfb, AMEKTPOOTPULLATENBHOCTD, CTEMNEHb
OKWUCIMEHUS, XWMWYECKas peakums, Krnaccuukaums peakuun: peakumn COeauHEHMs,
peakunn pasnoxXeHus, peakunn 3ameLLeHuns, peakuun obMeHa, aK30- 1 SHLOTEPMUYECKME
peakuumn, TennoBon ahdeKT peakuuun, SOpo aToMa, SMEKTPOHHLIA CMOW atoma, aToMHas
opbuTanb, paguyc atoma, XuMUYeckas CBsi3b, MONSPHas U HernonspHas KoBareHTHas
CBA3b, WMOHHAs CBSA3b, WOH, KaTMOH, aHWOH, PacTBOpP, MaccoBas [ONs BellecTsa
(MpoLEeHTHas KOHLEHTpaLusi) B pacTBOpE;

WITIOCTPUPOBATL B3aMMOCBS3b OCHOBHBIX XUMWUYECKUX MOHATUIA U MPUMEHATL 3T NOHATUS
NP1 ONMCaHUM BELLECTB U UX NPeBpaLLEHui;

NCNONb30BaTb XMMUYECKYHO CUMBOMMKY ANS COCTaBNEHUS (hOpMYn BELLECTB W YpaBHEHNIA
XMMWUYECKUX peakuuit;

onpegensTb BaNeHTHOCTb aTOMOB 9MeMEHTOB B OMHApHbIX COEOMHEHUSIX, CTeneHb
OKWCNEHUS1 3NEMEHTOB B OWHAPHBIX COEAMHEHWSIX, MPUHAANEXHOCTb BELLeCTB K
OnpenesiéHHOMY KIaccy CoeuHeHU Nno opmyrnam, BUL XMMUYECKON CBA3N (KOBareHTHas
W MOHHAS) B HEOPraHUYECKNX COEANHEHUSIX;

packpbiBaTb CMbicn [lepuognyeckoro 3akoHa [. W. MeHnpeneesa: [4eMOHCTPUpPOBaTb
NOHWMaHNE NepuUOaNYECKON 3aBUCUMOCTW CBOMCTB XUMWYECKUX ONIEMEHTOB OT KX
nonoxeHns B [lepuogmyeckon CUCTEME, 3aKOHOB COXPAHEHUS MacChbl BELLECTB,
NOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYNAPHOIO Y4eHus, 3akoHa ABoragpo;

ONUCbIBaTb M XapakTepnaoBaTb TabnuuHyto opmy Meprognyeckon CUcTEMbl XMMUYECKNX
9NEMEHTOB: pasnuyatb MOHATUA «rnasHas nogrpynna (A-rpynna)» u  «noboyHas
nogrpynna (b-rpynna)», Masnble n 60sbLL1e Nepuoabl, COOTHOCUTL 0603HAYEHUS, KOTOPbIE
uvetotcd B Tabnuue «[lepuognyeckas cuctema Xumudeckux oanementos [. W.
MeHgoeneesa» C  YMCNOBLIMUA  XapakTEPUCTUKAMW CTPOEHWS aTOMOB  XMMUYECKUX
9NEeMEHTOB (COCTaB U 3apsd a4pa, obliee Yncno dNeKTPOHOB W pacnpedeneHne ux no
9NEKTPOHHBLIM CMOAM);

KnaccuguumpoBaTtb XMMWUYECKUE ONEMEHTbl, HEeOpraHuveckue BeLLecTBa, XUMUYECKMe
peakumn (MO 4YMUCny W COCTaBy Y4acCTBYKWLIMX B peakuuu BeLecTB, MO TensoBOMYy
ahpexTy);

XapaKkTepu3oBaTb (OMMCbIBaTb) OOLWME XMMMYECKME CBOWCTBA BELWECTB PasnYHbIX
KnaccoB,  MOATBEPXOAs  ONMCaHWe  NpuUMepamum  MOMEKYNAPHbIX  YpaBHEHWI
COOTBETCTBYHOLLUMX XUMUYECKIX PEAKLIMN;

NPOrHO3MPOBaTb CBOMCTBA BELLECTB B 3aBUCUMOCTM OT MX KayeCTBEHHOr0 COCTaBa,
BO3MOXHOCTW NPOTEKAHUSA XUMUYECKUX NPEBPALLEHIUI B Pa3NWUYHbIX YCNOBUSX;

BbIYUCNATL OTHOCUTESTbHYK MOMNEKYNAPHYID M MOMAPHYI0 Macchbl BELLECTB, MaCCOBYHO
[0S0 XMMUYECKOro 3nemMeHTa no popMyrne COeauHeHWs, MaccoByl [OMK BellecTBa B
pacTBope, NPOBOANTL PACYEThI MO YPaBHEHWIO XMMUYECKON peaKLmy;

NPUMEHSATL OCHOBHbIE Onepauun MbICIIUTENbHOW OEATeNbHOCTU — aHanu3 U CUHTES,
CpaBHeHue, 0000LeHne, cucTeMaTisaLmio, Knaccudukaumio, BbISBNEHUE MPUYNHHO-
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-CNeACTBEHHbIX CBSA3EM — [N M3YYeHWst CBOWCTB BELLECTB U XUMUYECKMX peakLui,
eCTECTBEHHO-Hay4YHble MeTodbl MO3HaHWS — HabriaeHne, U3MEPEHNE, MOLENMPOBaHNE,
9KCMEPUMEHT (peanbHbIi U MbICTIEHHbIN);

crnegoBaTtb  MpaBunam  MoMb30BaHMA  XMMWYECKOM  MOCydon UM nabopaTopHbIM
obopynoBaHMeM, a Takke npasunam oOpalleHus C BeLecTBamu B COOTBETCTBUM C
WHCTPYKUMAMI MO BbIMOMHEHNIO NabopaToOpHbIX XUMWUYECKMX OMbITOB MO MOMYYEHUIO U
cobupanuio ra3oobpasHbIx BeLeCTB (Bo4opoaa U Kucnopoda), NpUroTOBMEHNIO PacTBOPOB
C ONpeaesiEHHO MacCcoBOM [0Mnei paCTBOPEHHOIO BELLECTBA, NaHWPOBaTb U NPOBOANTb
XMMUYECKME IKCMEPUMEHTbI MO PAcro3HABaAHWK) PaCTBOPOB LUENOYEN W KUCTOT C
MOMOLLbHO MHAMKATOPOB (NakMyc, deHondTanenH, METUNOPaHX 1 Apyrue).

K KoHLy oOyyeHus B 9 knacce npeaMeTHble pesynbTaThl Ha 6a30BOM YPOBHE AOIKHbI
oTpaxaTb CHOPMUPOBAHHOCTb Y 0OYHAIOLLIMXCS YMEHWIA:

packpbiBaTb CMbICIT OCHOBHbIX XUMMWYECKMX MOHATUA: XUMWYECKUA ONEMEHT, aToM,
MOIeKyna, MOH, KaTWOH, aHWOH, NMPOCTOE BELLECTBO, CIOXHOE BELeCTBO, BaNeHTHOCTD,
ANEeKTPOOTPULLATENBHOCTb, CTENEHb OKUCIIEHMUS, XMMUYECKas peakLms, XMMUYecKas CBs3b,
TENNoBOM 3MdEKT peakuun, MOmnb, MOMSIPHbIN OOBEM, pPacTBOP, 3NEKTPONUTSI,
HEANEKTPONUTLI,  ANEKTPONMTAYECKas  auccoumaums, peakumum UMOHHOro  obmeHa,
KaTanusaTop, XWMWYeckoe paBHoOBecue, obpaTuMmble W HeobpaTuUMble  peakuuu,
OKWUCNUTENBHO-BOCCTAHOBUTESTbHBIE PEaKLMK, OKUCTIUTENb, BOCCTAHOBUTENb, OKUCTEHNE U
BOCCTaHOBJIEHME, annoTPONuUs, aMPOTEPHOCTb, XUMMYECKast CBA3b (KOBaNeHTHas!, MOHHas,
MeTannmnyeckas), Kpuctanimyeckas peLuetka, KOpposus MeTarnnos, Crhnasbl, CKOPOCTb
XMMUYECKON peakLmu, npeaensHo fgonyctuMas KoHueHTpaums MNOK sewwectsa;
WANKCTPUPOBATDL B3aMOCBA3b OCHOBHbBIX XUMUYECKUX MOHATUN U NPUMEHATL 3TN NOHATUS
MpY ONMCaH1M BELLECTB U UX NPEBPALLEHN;

MCNONb30BaTh XMMWUYECKYIO CUMBOMMKY NS COCTaBNEHUS (hOPMYIT BELLECTB W YPaBHEHNA
XUMUYECKNX peakLuii;

OnpesensTb BaneHTHOCTb U CTEMNEHb OKUCNEHWUS XUMUYECKUX SMEMEHTOB B COEOMHEHUAX
pa3fiMyHoro cocTaBa, NPUHALNEeXHOCTb BELECTB K OnNpeseneéHHOMY Knaccy COeAvHEHW
no dopmynam, BuA XUMUYECKOW CBSA3N (KOBaneHTHas, MOHHAsA, MeTannuyeckas) B
HEOpraHMYeCKXx COEANHEHNSX, 3apaf 1oHa MO XMMMYECKoU popmyre, xapakTep cpedb! B
BOAHbIX pAacTBOpPaX HEOPraHWYecKUX COEedMHEHWW, TWUM KPUCTaNIMYECKOW PeLLETKH
KOHKPETHOTO BeLLeCTBa;

packpbiBaTb cMblcn [Mepuogunyeckoro 3akoHa . Y. Mengeneesa n OeMOHCTPUPOBATL €ro
NOHMMaHWe: OMKCbIBAaTL W XapakTepun3oBaTb TabnnyHyo gopmy Meprognyeckon CUCTEMB
XMMWUYECKMX 3MIEMEHTOB. pasnuyaTb MOHATUS «rnaBHas nogrpynna (A-rpynna)» u
«noboyHas nogrpynna (b-rpynna)», Manble u 6onbluMe Nepuoabl, COOTHOCWTH
obo3HayeHns, KOTOpble WMEKTCA B  nepuoguyeckoir Tabnuue, € YUCNOBLIMM
XapakTepUCTUKaMM CTPOEHWS aTOMOB XMMWYECKUX 3IIEMEHTOB (COCTaB W 3apsg sapa,
obLlee YMCno 3MeKTPOHOB W pacrnpefenieHne UX Mo 3NeKTPOHHbIM CrosiM), 0BbACHATb
0bLime 3aKOHOMEPHOCTN B U3MEHEHUM CBOWCTB 3IEMEHTOB U UX COEAMHEHUI B Npeaenax
MarbIX NePUOAOB U rMaBHbIX NOAMPYMNM C Y4ETOM CTPOEHUS X aTOMOB;

KrnaccuguumpoBaTtb XMMWUYECKUE SMEMEHTbI, HeOpraHuveckue BeLLecTBa, XUMMYECKUe
peakLuy (No YMCITy 1 COCTaBy Y4aCTBYIOLLMX B peakLyu BELLECTB, N0 TENN0BOMY 3(PGEKTY,
MO U3MEHEHUIO CTEMEHEN OKUCTIEHNS XMMUYECKIUX SNEMEHTOB);
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XapakTepu3oBarb (onucbiBaTh) 0bLMe 1 crieunduyeckme XMMUYeckue CBOMCTBA NPOCTbIX
W CIOXHbIX BELLEeCTB, MOATBEPXOAS OnucaHue npumepamn MOMEKYNSPHBIX W UOHHbBIX
YPaBHEHW COOTBETCTBYHLLMX XUMUYECKUX PeaKLuit;

COCTaBMNATb YPaBHEHUS 3MNEKTPOINIMTUYECKON AUCCOLMALMM KUCIIOT, LLENoYen U Corewn,
MOMHbIE W COKPALLEHHbIE YPaBHEHWUS PEeaKUM WOHHOrO OOMEHa, YpaBHEHUS peakuuni,
NOATBEPKAAMLMX CYLLECTBOBAHWE FEHETUYECKON CBA3M MEXOY BeLlecTBaMu PasfmyHbIX
KNaccos;

packpbiBaTb  CYLIHOCTb  OKUCIIUTENbHO-BOCCTAHOBUTENBHLIX  peakuun MocpescTBOM
COCTaBIEHNS ANEKTPOHHOTO BanaHca aTuX peakuui;

NPOrHO3NpOBaTh CBOWCTBA BELLECTB B 3aBUCMMOCTM OT MX CTPOEHWS, BO3MOXHOCTM
NPOTEKaHNS XMMUYECKUX NMPEBPALLEHNN B PA3NUYHbBIX YCIOBUSX;

BbIYACNATb OTHOCUTENbHYIO MOMEKYMNAPHY U MOJSISPHYK Macchl BELeCTB, MacCOBYH
[OM0 XMMUYECKOro 31eMeHTa No (hopmyne COedMHEHUs, MACCOBYI0 A0S0 BeLlecTBa B
pacTBOpeE, NPOBOANTL PACYETLI MO YPABHEHWIO XMMUYECKOW peakLum;

cobntogatb  npaeuna  Monb30BaHUS  XMMWMYECKOW nocygod u - nabopaTopHbIM
obopyaoBaHueMm, a Takke npaeuna obpalleHns C BellectBamuM B COOTBETCTBUAW C
WHCTPYKUMAMK MO BbIMOMHEHMIO NabopaToOpHbIX XUMWUYECKMX OMbITOB MO MOSYYEHUIO U
cobmpaHmio ra3oobpasHbix BELECTB (aMmuaka W Yriekucnoro rasa);

NPOBOANTL peakuuu, NOATBEPXAloLMe KaYeCTBEHHbIN COCTaB PasfWYHbIX BELLECTB:
pacno3HaBaTb OMbITHBIM NYTEM Xropua-, bpomua-, noana-, kapboHat-, pocar-, cunumkar-
, CynbgaT-, rMOPOKCUA-MOHbI, KAaTWOHbl aMMOHMS W WOHbl W3YYEHHbIX MEeTasros,
NPWCYTCTBYHOLLME B BOAHbIX PAaCTBOPaX HEOPraHMYECKNX BELLECTB;

NPUMEHSATb OCHOBHbIE OMepauun MbICIIMTENbHON OEATENbHOCTU — aHann3 U CUHTES,
CcpaBHeHue, 060bLLeHne, cucCTeMaT3aLUmIo, BbISIBIIEHUE NPUYMHHO-CIIEACTBEHHbIX CBA3EN
— NS N3y4eHUst CBONCTB BELLECTB U XMMUYECKUX PeaKLIMI, eCTECTBEHHO-HAYYHbIE MEeTOoabI
NOo3HaHWA — HabnaeHue, M3MepeHue, MOLEMPOBaHWe, 3KCMEPUMEHT (pearibHbld
MbICIIEHHbIN).
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TEMATUYECKOE MNITAHUPOBAHUE

8 KITACC
KonuuecTtBo Yacos
Ne HanmeHoBaHuWe pa3nenos u AneKTpoHHble (undpoBbIe)
KoHTponbHble MpakTnyeckue
n/n TeM nporpaMmb| Bcero obpaszoBaTenbHbIe pecypebl
paboTbl paboTbl
Paspen 1. lNepBoHayanbHble XMMUYECKUE MOHATMA
Xnmus — BaxHas obnactb
1.1 €CTeCTBO3HAHMSA 1 NPaKTUYECKOi 5 2 Bubnmoreka LIOK
' P https://m.edsoo.ru/7f41837¢
[esTENbHOCTY YenoBeka
12 Bewectsa n xumnyeckue 15 1 Bubnuoteka LLOK
' peakLum https:/m.edso0.ru/7f41837¢c
Wtoro no pasgeny 20
Paspen 2. BaxHenwune npeacTaBUTen HeOpPraHMYeCKUX BeLECTB

21 Bosgyx. Kucnopog. Moxsitue 06 6 Bubnuoteka LJOK
okcmpax https://m.edsoo.ru/7f41837¢c
99 Bogopog.Moxatue o kucnotax u 8 1 Bubnuoteka LIOK
congx https://m.eds00.ru/7f41837¢c
23 Boga. PacTBopel. MoHsTHe 06 5 1 1 Bubnuoteka LLOK
OCHOBaHUAX https://m.eds00.ru/7f41837¢
24 OcHoBHble Knaccel 1 1 1 Bubnuoteka LJOK
HEeOpraHM4ECKINX COeMHEHNI https://m.edso0.ru/7f41837¢c
Wtoro no pasaeny 30

Pazpen 3. Mepuognyeckuin 3akoH n MNMepnognyeckas cucrema xummyeckux anemenToB [l. U. MeHgeneeBa. CTpoeHune aToMoB. XMMUYeCKas CBA3b.
OKUCNMTENLHO-BOCCTAHOBUTENbHbIE peakuum

3.1

[Nepuoanyecknin 3aKoH 1

Bubnuoteka LIOK
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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

lNepuoanyeckas cuctema
XUMm4ecknx anemeHtos 1. U.
MeHpene-eBa. CTpoeHue aToma

XumMmnyeckas cBsA3b.

https://m.edsoo.ru/7f41837¢c

Bubnuoteka LJOK
32 OkucriurensHo- 8 https://m.edso00.ru/7f41837¢
BOCCTaHOBUTENbHbIE PeaKLmuy
Wtoro no pasgeny 18 butnuotexa LIOK

https://m.edsoo.ru/7f41837¢c

OBLLEE KONWYECTBO YACOB 10

68

NPOrPAMME
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9 KNACC

KonuyecTtBo YacoB

OneKTPOHHbIE
(umchpoBbie)

Ne n/n HanmeHoBaHuWe pa3fgenoB U TeM Nporpammbi KoHTponbHble MpakTuyeckue
Bcero obpaszoBaTtenbHble
paboTbl paboTbl
pecypchbl
Paspen 1. BewecTBo M XUMUYECKUE peakLmn
MoBTOpeHue 1 yrnybneHne 3HaHU OCHOBHbIX Bubnuoteka LJOK
1.1 5 1
paszgenos Kypca 8 knacca https://m.edso00.ru/7f41a636
OCHOBHble 3aKOHOMEPHOCTW XUMUYECKNX Bubnuoteka LIOK
1.2 . 4
peakuum https://m.edso0.ru/7f41a636
13 OneKTponuTUYecKas auccoumaums. Xummyeckune 8 1 1 Bubnuoteka LIOK
' peakLun B pacTBopax https://m.edsoo0.ru/7f41a636
Wtoro no pasgeny 17
Pasgen 2. Hemetannbl u UX coeanHEHMA
21 ObLas xapakrepucTka XMMUYECKUX dNEMEHTOB 4 1 Bubnuoteka LJOK
' VIIA-rpynnbl. [anorexbl https://m.edsoo.ru/7f41a636
99 ObLan xapaKTepucTKa XMMUYECKIX 3IEMEHTOB 6 Bubnuoteka LJOK
' VIA-rpynnbl. Cepa v eé coeanHeHus https://m.edsoo.ru/7f41a636
93 ObLan xapaKTepuCTKa XMMUYECKIX IEMEHTOB 7 1 Bubnuoteka LIOK
' VA-rpynnbl. A30T, (hoCthop U UX COeANHEHUS https://m.edsoo.ru/7f41a636
O6Las xapakrepucTka XMMUYECKUX dNEMEHTOB
24 IVAU-J'r rlruz anz 0[] ¥ KPEMHUIA U UX 8 1 2 Bibrmoreka LIOK
' Pyniibl. JIEpoR 1 kp https://m.eds00.ru/7f41a636
COEAMHEHNS
Wtoro no pasgeny 25

Pasgen 3. Metannbl u ux coeanHeHus
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Bubnuoteka LLOK

31 Obuyte caoicTea MeTanrios 4 https://m.edsoo0.ru/7f41a636
. Bubnuoteka LJOK

3.2 BaxHewLumne Metannbl 1 X COeaNHEHNS 16 hitos://m.edsoo.ru7i41a636
Wtoro no pasgeny 20
Pasgen 4. Xumus n okpyxatowas cpeaa

4.1 Belecta n matepuanbl B XW3HN YenoBeka 6 bubrvotexa LIOK
' LU' P https://m.edso00.ru/7f41a636
Wtoro no pasgeny 6
OBLLEE KONMMYECTBO YACOB MO NMPOrPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
IIpeamer xumun. Poiab XMMUU B KU3HA bu6mmoreka [IOK
1 1 1.09.23
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 IlonsaTne o MeToxax MO3HAHUS B XUMUH 1 5.09.23 Etlffsj:llljr%f;igrou/iffo 42276
[Ipaktuueckas pabora Ne 1 «IIpasuia
paboThl B 1a00paTOPUU U IPUEMBI bubnnoreka [JOK
3 1 8.0923
oOparieHus ¢ 1Tab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 5 1 12.09.23
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 Eub 1OK
nOIMOTEKA
5 P % 1 15.09.23
«rasierenne CMeceﬂv (na mpimepe https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1 19.09.23
6 TOMBT H MOJCKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 29.09.23 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKUX DJIEMEHTOB o https://m.edsoo.ru/ffod2be8
bubmuorexa [JOK
I1 1 26.09.23
8 POCTBIC 1 CHONHBIE BelliecTsa https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
9 A - 1 29.09.23
TOMHOTMOJICKYIUIPHOE yHeHHe https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d227e
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X e . Bane 3.10.23
umiteckas opmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. 6.10.23 bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJIIPHAs Macca o https://m.edsoo.ru/ff0d323c
MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
12 10.10.23
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. 13.10.93 bu6mmorexa [IOK
MounspHas macca o https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 17.10.93 bubmuorexa [JOK
XuUMHUUECKas peaKiust o https://m.edsoo.ru/ffod37fa
15 [Ipu3Haku U yci0BUS NIPOTEKaAHUS 50.10.23 bubnuoreka [IOK
XUMHMYECKUX PEaKIUi A https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHHUs MacChl BEIIECTB. 24,1023 bubnuotexa [JOK
XuMHUUECKHEe ypaBHEHUSI o https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX 27.10.23 bubmorexa [JOK
» . P o https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiiui
18 (coe I/IH(I;HI/HI a3JI0KECHUS ’ 7.11.23 bubmorexa HOK
A o : - https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 10K
nOIMOTEKA
19 sHIMKIIoneaucT. O6o0IeHne u 10.11.23
H a Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alus 3HAaHHHA
20 Kontponbnas padota Nel o teme 14.11.23 bubnuorexa [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUM o https://m.edso0.ru/ff0d4290
21 Boznyx — cmechk ra3os. Cocras 171123 bubnmoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 21.11.23
KHCII0POAA (peaKilitH OKHCIICHIS, https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI oTy4eHus1 KHCIIOpoia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 24.11.23 bubmorexa LOK
parop P ' o https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O 28.11.93 bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPAaBHEHHH, FK30- U o https://m.edso0.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TormmBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro 1.12.23 bubmorexa HOK
P Y%, o https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tomydyenne u coOMpaHue KHCIOpo/Ia 5.12.23 bubmorexa [JOK
yi . p poa, o https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe 8.12.93 bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje o https://m.edsoo.ru/ff0d4dd0
78 Du3nvecKkrue U XUMHUYECKHE CBOMCTBA 121223 bu6mmorexa [IOK
BoJiopoa. IIpuMeHeHre BOI0OpoIa R https://m.edsoo.ru/ffod4ddo
bu6mmorexa [IOK
29 II 15.12.23
OTPITHE O KHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 19.13.93 bubnmuotexa [JOK
naboparopuu o https://m.edsoo.ru/ff0d4dd0
[IpakTnueckast padbora Ne 4 o Teme Bu6 OK
31 «ITonydenne u coOupanue BOIOPOa, 22.12.23 nosmorexa L

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 26.12.23
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM 29.12.23 bubmorexa HOK
» o o https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1Mo
34 aBHCHHIO PEaKIIMU Ha OCHOBE 3aKOHa 9.01.24 bubmorexa [JOK
yp B peaKt _ R https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckre 1 XMMUYECKHE CBOMCTBA 15.01.24 bubnuorexa [JOK
BOJIBI o https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuit. [Tonsitue 00 bubnuorexa [JOK
36 16.01.24
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuresns. HachimeHHbie
37 Y HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 19.01.24 bubmorexa [JOK
5 P P o https://m.edsoo.ru/ff0d5b40
JIOJIS1 BEIIECTBA B PACTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[Ipurorosienue pacTBOpoB C 93.01.94 bubnuoreka [IOK
OnpeIeIEHHON MacCOBOI JT0JIei o https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY
39 KonrtponsHas padora Ne2 o reme 26.01.24 bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boma» R https://m.edso0.ru/ff0d6342
40 OKcuapl: coCTaB, KiIacCupUKAIU, 30.01.24 bubnuotexa [JOK
HOMEHKJIaTypa o https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 2.02.24 bubmoreia HOK
’ P R https://m.edso0.ru/ff0d664e
OKCHJIOB
OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS,
42 (uxary 6.02.24 Bu6nuoreka [LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
43 . 9.02.24
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
44 13.02.24
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonyyeHnue u XMUMHUYECKUE CBOMCTBA bubnmoreka [JOK
45 16.02.24
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) 0T )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG 20.02.24 bubmorexa LIOK
. i ’ o https://m.eds00.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 27.02.24 bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPIraHMYECKUX o https://m.eds00.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu 103.24 bu6mmoreka [JOK
HEOPraHUYECKUX COETUHEHUI o https://m.edso00.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHrE U CHCTEMATH3AIMs SHAHUH 5.03.24
B H https://m.edsoo.ru/00ad9ch2
KonTtponbHast padota Ne3 o reme
50 "OCHOBHEIE KJIACCHI HEOPraHUYECKUX 12.03.24 bubmiorexa IJOK
. P o https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMHYECKHX DJIEMEHTOB. [loHdaTHE 0 15.03.24 bubmmorexa LOK
' R https://m.edsoo.ru/00ad9ffa
Tpynmnax CXOJHBIX JIEMEHTOB
[Iepnonnueckuil 3aK0H 1 BuG 10K
HOJINOTEKA
52 Ilepnoanueckas cucreMa XUMHYECKUX 19.03.24
PHO https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bubnuoreka IIOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI 22.03.24 1

https://m.edsoo.ru/00ada52c

26



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
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 anep. U3oromsl 204.24 https://m.edso0.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepunoanueckoit 5.04.24 bubmoreka LOK
https://m.edsoo.ru/00ada6hc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B 9.04.24 bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. 12.04.24 bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEKTPOOTPULIATEIIBHOCTh ATOMOB 16.04.24 bubnnorexka [JOK
XUMHUUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HNonHnas xumuyeckas CBs3b 19.04.24 htts://m.edsoo.ru/00adac3a
60 KoBasieHTHas nmonsipHas XUMUYeCKas 93.04.24 bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHas XUMU4ecKas 26.04.24 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CreneHb OKHCIICHUS 27.04.24 httos://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 3.05.24 bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OkucIUTEeNu U BOCCTAHOBUTENH 8.05.24 https://m.edsoo.ru/00adb076
65 KonTponbHas padora Ne4 mo Teme 21.05 bubnmoreka [JOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CtpoeHue aroma. XUMUYECKasl CBS3b

https://m.edsoo.ru/00adb486

66 O06o001IeHNEe U CHCTEMAaTH3aLIHS 1 24.05. bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00adb33c
67 . O0001IeHnEe U cUCTEMATU3ALINS 1 bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
68 O06o001IeHre U cHCTeMaTH3aIus 1 bubnmoreka [JOK
3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[leproanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 1.09.23 bu6mmoreka [IOK
XHMHYECKUX d5eMenToB J1. U. T https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX IIE€MEHTOB 1 5.09.23 bubmorexa [JOK

N R https://m.edso00.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Krnaccudukanusa u HoMeHkIaTypa 1 8.0923 bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB ' https://m.edsoo.ru/00adb7e2

4 Buael XUMHYECKOH CBSI3U U THUIIBI 1 12.09.23 bu6mmoreka [JOK
KPUCTATHYECKUX PEHIETOK T https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 «IToBTOpEeHue u yriybaeHue 3HaHUH 1 1 15.09.23
OCHOBHBIX pa3/ieNIoB Kypca 8 kjacca»

6 Knaccugukanus XuMmuaeckux 1 19.09.23 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM o https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOU BuG 10K

nOIMOTEeKA

7 eakiuu. [ToHSITHE O TOMOTE€HHBIX U 1 22.09.23
peakt https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaxTophl, BIUSIOUINE HA CKOPOCTh 1 26.09.23 bubmorexa HOK

Pl - H P R https://m.edso00.ru/00adc28c
XUMHUYECKOHN peaklny U MOJ0KEHUE
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https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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XUMHYCCKOTI'O paBHOBECUA

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9 29.09.23
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOIN
10 muccouuanui. CUIbHBIE U C1a0bIe 3.10.23 Bubmorexa ITOK
' o https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
bu6mmorexa [IOK
11 HMoHHbBIE ypaBHEHUS peaKUil 6.10.23
yp peartt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIOT U Eu6 1IOK
noImoTeKa
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN 10.10.23
puﬂ https://m.edsoo.ru/00add5d8
00 JIEKTPOJUTHIYECCKON AMCCOIHALIH
XHUMHUYECKHUE CBOMCTBA COJIEN B CBETE Bu6 LIOK
noImoTeKa
13 MIPENCTABIEHUNA 00 13.10.23
pest " https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
bu6mmoreka [IOK
14 ITonsTue o ruapoanse coje 17.10.23
P https://m.edsoo.ru/00add9d4
O0001IeHne 1 cucreMaTnsa
15 IIVI HHE ¥ CUCTEMAaTH3aIus 50.10.23 bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
ITpakTrueckas padora Ne 1.
16 «Pelienue skCriepuMEHTAITBLHBIX 24.10.23 bubmiorexa [JOK
p A https://m.edsoo.ru/00addbfa
3a51a9»
KonrtponsHas pabora Ne2 o reme
17 «DINEKTPOIUTHUECKAS TUCCOIIUALIUI 27.10.23 bubmorexa LIOK
p a HHATHL A https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
OO6m1ast XxapaKTeprCTHKA TaJOTeHOB.
18 XUMHUYECKUE CBOMCTBA HA IIPUMEDE 7.11.23 BrbmuoTexa IOK
pHMEp o https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. CoJisiHast KHCIIOTa, 10.11.23 bu6mmoreka [IOK
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XUMHUYECKHUE CBOMCTBA, MOJYYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[IpakTuyeckas padora Ne 2 o Teme
20 «[lomy4yeHne CONSTHON KUCIOTHI 14.11.23 bubmorexa [JOK
YHCHITE COI> ’ o https://m.edsoo.ru/00ade348
U3Yy4YCHHE € CBOWCTBY
Brruuciienus mo ypaBHEHUsIM
21 XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3 17.11.23 bubmorexa [JOK
PeAKtH, A o https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB 91.11.93 bubnuorexa [JOK
VIA-rpymmsl o https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeIMHEHU I 94.11.93 bubnuorexa [JOK
B IpUpoie. XMMHUUECKUE CBOMCTBA o https://m.edsoo.ru/00ade64a
cepsl
24 CepoBopopo, cTpoeHue, hu3ndeckme 58.11.23 bubnunorexa [JOK
U XUMHYECKHE CBOMCTBA o https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA 1.12.23 bubmorexa HOK
’ o https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHIE B
OCHOBE MIPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. £ 1223 bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHUE o https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpelibl COETUHEHUSIMU
cepsl
97 Brruucnenue MaccoBoil 10JIM BBIXO/1a 8.12.23 bu6mmorexa [IOK
MPOJIyKTa PEaKIluK o https://m.edsoo.ru/00adec8a
28 OO6m1ast xapakTepruCTHKa SJIEMEHTOB 12.12.23 bubmuorexa [JOK
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

V A-rpynibl. A30T, paclipoCTpaHEeHHE
B IIpHupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3nvecKue u

bubmuoreka [JOK

29 XAMHUYECKHE CBOMCTBA, OJYUYCHUC U 15.12.23
T https://m.eds00.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[lomy4yeHre aMMuaka, U3y4eHHE ero 19.12.23 bubmorexa LIOK
. yi » 13YH o https://m.edso00.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3ndecKkue u 92,1293 bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA o https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX Eub 1OK

nonIroTeKa

32 oOpeHuii. XuMHUYECKOe 26.12.23
yAo0P . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHCHHSIMU a30Ta
Dochop. Oxcun dhochopa (V) u

33 (poc:li))o pHaH I(I/ICJ'I((l))Ta q)(blfm(qe)cxne " 29.12.23 bubmorexa [JOK

p L o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYEeHHE
Wcnonbs3oBanue ¢pocdaTos B

34 Ka4yeCcTBe MUHEPATLHBIX YA0OPEHUH. 9.01.24 bubnuorexa [JOK
3arpsi3HEHHeE IPUPOIHOI CpeIbl o https://m.edso00.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHNE B

35 pu I(: e E)I/ISI/II:IGCTKI:/Ie Y XHMHYECKHE 12.01.24 bubmotexa [IOK

PHPOAE, o https://m.edso00.ru/00adfd9c
CBOICTBa
Oxcuanpl yriaepoja, ux GU3nIecKue 1
36 Il yII€pOJ ) 16.01.24 Bbubmoreka LIOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue mpoodIeMsl,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

.. bubnmoreka [JOK

37 YronpHas KUCIIOTA U €€ COH 19.01.24 httos://m.edsoo.ru/00ae006e
[TpakTuyeckas padora Ne 4 o Teme

38 "IlosryueHune yrieKuciioro rasa. 23.01.24 bubmumoreka [IOK
KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHayaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 26.01.24 buomiorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
. bubmuorexa [JOK

40 Kpemnunii u ero coenqunenus 30.01.24 htts://m.eds0o.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 5.02.24 bubnmnorexa [JOK
«BaxkHeuIme HeMeTaJuTbl U UX https://m.edsoo.ru/00ae0bf2
COCJIUHECHHU S
KontponbHast pabora Ne3 o reme

42 «BaxkHeuIme HeMeTaJuTbl U UX 6.02.24 bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHHU S
OO01mas XxapakTepuCTHKa XUMUIECKUX
AJIEMEHTOB — METAaJUIOB.

43 Merannuueckas CBsI3b U 9.02.24 bubmuorexa [JOK
METAJUINYECKasi KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBA
METaJIJIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. 13.02.24 bubmuorexa [JOK

DNEKTPOXUMHYECKUN Psift

https://m.eds00.ru/00ael1156
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HaIIpsHKEHUN METaJUIOB

OO6mmwme crmocoOb! MOTyYeHUS
MeraiuioB. CruiaBel. BeruuciieHus mo

bu6mmoreka [IOK
45 aBHE ecK CaKIIMI, 16.02.24
YPABHCHILM XHMIHCCIIX pealiiin https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
bubmuoreka [JOK
46 ITo € 0 KOppo3 eTaJlyIo 20.02.24
FUATHE O KOPPOSHH METRILIOB https://m.edso00.ru/00ae1278
bu6mmorexa [IOK
47 eJo € MeTal 27.02.24
[Henotbte MeTamIL https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U 1.03.94 bubnuorexa [JOK
Kajus o https://m.eds00.ru/00ae14b2
49 Il{enr04YHO3EMENBHBIE METAILIIBI — 5.03.24 bubmuorexa [JOK
KaJIbLIMI U MarHui A https://m.edsoo.ru/00ae15e8
bu6mmoreka [JOK
50 Baxneiinme coeAUHCHNS KaIbLIHS 12.03.24
s t https://m.edsoo.ru/00ae15e8
O06001IeHNe U CUCTEMATU3 AT
51 Hvl H 15.03.24
3HAHUH
59 JKEcTKOCTh BOMIBI U CITIOCOOBI €€ 19.03.24 bu6mmoreka [IOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme Bu6 LIOK
HOIMOTEeKA
53 "KE & 22.03.24
eCTKOCTB"BOHH 11 METOARL €€ https://m.edso00.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 A 7| 2.04.24
JTOMHIHIH https://m.edso0.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U 5 04.24 bubnuoreka [IOK
TUIPOKCUIA . https://m.edsoo.ru/00aelc64
56 Keneszo 9.04.24 bubnmoreka [JOK
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Oxcuipl, THIPOKCHUJIBI U COJIU JKEJIe3a

https://m.edsoo.ru/00ael1d86
bubmuoreka [JOK

> (I u xenesa (1) 12.04.24 https://m.eds00.ru/00ae35e6
58 0606HvleHHe Y CUCTeMAaTH3aIHS 16.04.24
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe 19.04.24 bubnnoreka [JOK
«BaxHeinme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3
50 peareHToB J1aH B U30BITKE UITU 23.04.24 bubnnoreka [JOK
COAEPKUT MpuUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O606HvleHI/Ie W CUCTEMATHU3AIHS 26.04.24
3HAHUU
KonTponbnas padora Ne4 o teme
62 «BaxHeinme MeTaIbl U X 27.04.24
COCTUHEHUS
63 BemectBa 1 Mmatepuasi B 3.05.24 bubmuorexa [JOK
ITOBCETHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE 8.05.24 bubmuorexa [IOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun 21.05 bubnnoreka [JOK
IKOJIOTHUECKUX TPOOIEM https://m.edso00.ru/00ae4270
66 O06001IeHre U CUCTEMaTU3AIIHS 20,05, bubmuoreka [JOK

3HaHUHU

https://m.edsoo.ru/00ae0d0a

35



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 O06o001IeHre U cHCTeMaTH3aIus 1 bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
68 O060011IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

Xumus. 8 kiacc: yueb. as obuieoopazoBarenbHbix yapexaenuii / O.C. I'abpuensH. - 3-e us .,

ctpeotur. - M.: [Ipoda, 2022. - 286 c.

Xumus. 9 kiace: yae0. a1 oomeoopazoBatenbHbiX yupexaeauit / O.C. 'abpuensH. - 3-¢ u3.,

ctpeotur. - M.: [Ipoda, 2022. - 288 c.

METOJUYECKHUE MATEPUAJIBI AJ151 YUYUTEJIA

I"abpuensn O. C., Bocko6oitnukosa H. I1., SmrykoBa A. B. HactonbHas kHUra yauresns.
Xumus. 8 ki1.: Meroauueckoe rmocodue. - M.: JIpoda, 2021.

IMa6puensu O. C., SmykoBa A. B. Tetpanp 1151 1a00paTOPHBIX OMBITOB U MTPAKTUYECKHUX PabOT.
8 xi1. K yueOnuky O. C. I'abpuensna «Xumus. 8 xnace». M.: lpoda, 2022.

["abpuensn, O. C. Meroauueckoe nocodue k yueOnuky O. C. 'abpuensna «Xumus». 8 kiacc /
O. C. I'abpuensn. — M. : lpoda, 2021. — 109.

[Na6puensa, O. C. Metomudeckoe nocooue k yueOuuky O. C. ['abpuensna «Xumusi». 9 kimacc /
O. C. T'abpuensta. — M. : [Ipoca, 2021. — 108.

Xumus : TexHosornueckue kaptel kK yueOnuky O. C. I'abpuensna «Xumus. 8 kinace» :
Meroandeckoe rmocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

XuMus : TexHosorunyeckue kaptol K yueonuky O. C. 'abpuensna «Xumus. 9 kiace :
meroanyeckoe nocobue / JI. . AcanoBa. — M. : Ilpoda, 2018

Xumus. 8 ki1.: KoHTposbHble U mpoBepodHbie paboThl kK yueOHuky O. C. I'abpuensna «Xumusl.

&» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022. nanusie

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

INazera «Xumus» u caut s yuutens «S uay Ha ypoKk XUMHAW)

http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KOIEKIHsS « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCTIEPUMEHTHI:
xumusi. Komrekius Poccuiickoro o01eo0pazoBaTesisHOTO mopTaina
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast ouMInaa MKOJIbHUKOB 110 XUMUHU

http://chem.rusolymp.ru Oprannueckast XUMUS: SIEKTPOHHBINA YIeOHUK JJIsI CPEAHEH IIKOJIBI
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http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUH: 3JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpbITHINA KOJUIEIK: XUMHUS
http://www.chemistry.ru JlucraHuroHHasi OTUMITHA/IA 10 XMMHUH: TEJIEKOMMYHHUKAIIMOHHBIN

00pa3zoBaTeNbHBINA MTPOCKT
https://media.prosv.ru/content/?subject=9
http://school-collection.edu.ru/catalog/
https://xumuk.ru/
http://www.chemistry-chemists.com/
https://chem8-vpr.sdamgia.ru/
https://skysmart.ru/articles/chemistry
https://media.prosv.ru/content/?subject=9
http://school-collection.edu.ru/catalog/
https://xumuk.ru/
http://www.chemistry-chemists.com/
https://chem-oge.sdamgia.ru/

https://skysmart.ru/articles/chemistry
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