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[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (hemepalbHOU
paboueii mporpaMMbl BOCIIUTAHUA U C YYETOM KOHIICTIIMU MPENOJaBaHusl Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu Ja€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOydeHus,
BOCIIMTAaHUS W pa3BUTHS OOYy4AarOIIMXCS CpPEACTBAMU Y4EOHOTO TMpeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHME, MPEeIyCMaTPUBAET pacIipeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE 1O pa3zieiaM M TeMaM IPOrpaMMBbl 110 XHMHH, ONIPEIENeT KOJIUIECTBEHHbBIE
M KAYeCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUSA, PEKOMEHIYEMYIO IOCIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeaessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOUM 00pa30BaTeIbHOW MPOTPaMMBbI Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBaHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IMeJel W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-INO3HABATEIHLHOM
JEeSITEeIbHOCTH 00Y4JaroIIerocs o OCBOCHHUIO Y4eOHOTO COJepKaHHUS.

3HaHUe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUAIBHOM E€HMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJICTAaBICHHS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 IBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemeHusl TIO0ATBHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXHOCTEH IUIsi caMopasBUTHA M (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 GyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITENIbHOW  y4eOHOH  JEATeNbHOCTH,  OKCHEPHUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX yMEHHUH, HEOOXOMMMBIX KaK B TIIOBCEJHEBHOW JKM3HHM, TaK H B
po¢ecCHOHATIBHOM eATEIIbHOCTH;

3HAaKOMUT €O CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IJIA/]a HA €UHCTBO IPUPOJIBI M YEIIOBEKA, SIBISICTCSI OTBETCTBEHHBIM ATAIIOM B ()OPMHUPOBAHUHU
€CTECTBEHHO--HAyYHOW T'PAMOTHOCTH O0YyJaIOMINXCS;

crocoOcTByeT (OPMHPOBAHHIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K MpPUPOJE, K YEJIOBEKY, BHOCHT CBOH BKJIaJ B JKOJOTMYECKOE OOpa3oBaHUE
oOyuarouxcs.

JlaHHbIE HAmpaBJCHUS B OOYYCHHHM XMMHUHM OOCCHEYMBAIOTCS CIICHU(PUKON COIepKaHUs
y4e0HOrO TpeAMeTa, KOTOPBIH SBISETCS NEJarorHueckd aJdanTHPOBAHHBIM OTPaXKCHUEM
0a30BO HAYKNW XMMHH Ha ONIPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIErOo 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroMMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATUH XUMUHU, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMUH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizydeHuro. ConepkaHHe CKIIAQABIBACTCA M3 CHUCTEMbl MOHATUH O XHMHUYECKOM
SJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO MHPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHMNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;



— Ilepuonueckoro 3akoHa /[[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMsI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AIIEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCSI HA OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIONTHAS (DYHKUMU OOBSICHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHHe MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM [I03HaHUA B Hayke. M3ydyenne xumuu
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUM U3 paHee M3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buonorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMMUU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HAyYHBIM METOJIaM MO3HaHUS [TPU N3YYEHUU BEIECTB U XUMUYECKUX PEAKIIHil, B
(GbopMHUpOBaHMM ¥ Pa3BUTUU [IO3HABATEIbHBIX YMEHHH M HMX TNPUMEHEHHMHM B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITeTbHOCTH, OCBOCHHUN MpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellleCTBAMU B TOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHHH XMMHUU HAa YpOBHE OCHOBHOTrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUCHHE
MPpUOOPENTH TaKue 1EeJH, KakK:

— (opMHpoBaHUE WHTEIUIEKTYalbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYyYeHHs Ha CHUCTEMaTHYecKoe MpuoOIIeHre OOy4aroumxcs K
CaMOCTOSITEJILHOM ~ TMO3HABaTENbHON  NIEATENIBHOCTH,  HAy4YHBIM  METOJaM  [O3HaHUS,
(hopMUPYIOLITUM MOTHUBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUM;

— ofecrnieyeHue YCIOBHM, CHOCOOCTBYIONIMX NPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUSA M CAaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHclie YMEHUH OOBSICHATh M OLICHUBATH SIBICHUS OKPYXKAIOIIETO MHUpPA, UCIOJB3YS 3HAHHS H
OTBIT, TMOJYYEHHBbIE MPU HIYYCHUH XUMHUHU, MPUMEHATh HMX MpPU pPELICHUH MpoOieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— GopmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMaHHs LIEHHOCTU
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH 1I€1eCO00pa3HOro MOBEICHHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpensl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKMX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouIIs U HaIIPaBIEHHOCTH JAajbHEHIIero 00ydeHHs..

OO11ee 4nciio 4acoB, OTBEACHHBIX IS M3YYEHHUs] XUMUU Ha YPOBHE OCHOBHOTI'O OOIIETO
oOpa3oBaHus, coctaBiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJIENIO).






COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM 4YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3znueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemectB. [lonsitue o
METOJ1aX MOo3HaHus B XUMUH. YucTeie BemecTBa U cMecu. CriocoObl pa3esieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHYECKHUX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEIBHAS MOJICKY IsIpHAs
Macca. MaccoBas J10Jisl XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Trl mo opmynamMm XUMUYECKUX COCTUHEHUMN.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccupukanus XMMHUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHns], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBHiaMi palbOThl B JIAOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYIKE, KHIIEHHE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
U ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOpHAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiau Mmenu (II), m3ydeHme cmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpOBEeIEHHWE OYUCTKA TMOBAPEHHOW CoNM, HAONIOJEHHE U OIHMCAHHE
pE3yJIbTaTOB TMPOBEACHHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — sleMeHT W IPOCTO€ BEIIEeCTBO.
Haxoxpaenue kuciopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoga B Jjaboparopud u
npoMeblIieHHocTH. KpyroBopot kucinopoaa B mpupone. O30H — auioTpomHas MoaupUKaius
KHCTIOpO/Ia.

TemoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, O5K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOT'O CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxoxaeHue Bogopoaa B NIPHUPOJAE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTer u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCThH BellecTB B Bojae. MaccoBasi J0Jisi BELIECTBA B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJIHBIX Boja. OXxpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauHeHuit. Oxcuapl. Knaccudukamus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okcumaoB.

OcHoBanmsi. Knaccudukaruss OCHOBaHW: WIETOYM ¥ HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3MUECKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciot. OU3NYECKHe U XUMHUYSCKUE
cBoicTBa KUCHOT. P aktuBHocT MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. dusznueckue U XumMudeckue coiictBa cojeil. [lomyuenue
COJIEH.

I'eneTnveckast CBsI3b MEXy KJIACCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJICHNE COJIep)KaHus KUCIOpoJia B BO3AYyXe, MMOIydYeHUue, COOMpaHue,
pacro3HaBaHUE W HM3yYE€HHUE CBOWCTB KHUCJIOPOJa, HAOIIOJIEHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M yCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus: TopeHus (Mmokapa), 03HAKOMJICHHE C
oOpasaMu OKCHJIOB W OIHMCAHWE WX CBOWMCTB, MOJy4eHHE, coOWpaHue, pacro3HaBaHHE U
M3y4eHue CBOWCTB BOJOpoaa (TopeHue), B3ammojencTBue Bojopona ¢ okcumom meam (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIEHHE 00pa3IlOB BEMIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C Pa3IMYHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM JOJIed pPAcCTBOPEHHOTO BEILIECTBA,
B3aMMO/JICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPAcKM WHIUKATOPOB B PAacTBOpax KHUCIOT U IIeJouYed, U3ydyeHue
B3auMoeiicTBus okcuma meau (II) ¢ pactBopoMm cepHOM KHCIOTHI, KHUCIOT C METajUlaMH,
peakuuii HeWTpaau3aluM, IOJYYEHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

Iepuonuveckuii 3akoH u Ilepnmoanyeckasi cucrema xummu4yeckux djiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALUKA XUMHUYECKHX OdleMeHToB. [loHsaTne o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anmuHHonepuonHas ¢opmbl I[lepuonudeckoil cuUCTEMbI
xumuyeckux snemeHToB JI. WM. MenpgeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdanep. HM3otombl. JnexkTpoHsl. CrpoeHHe
ANEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHX AJIeMeHTOB [leprnoanyeckoil cuctemsl
J. W. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIO)KEHUI0 B
ITepunoaunueckoii cucreme . 1. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOJAM.



3nauenue Ilepuonnueckoro 3akona u Ilepuoanyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (monstpHast u HETOJIsIpHAST) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas CBA3b.

Crenenp  okucieHusi. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchr
OKHCJICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAIUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THUAPOKCHUIA
LIMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (rOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Meostcnpeomemmoie ceasu

Peanuzarust MexXnpeAMETHBIX CBS3EH NPHU M3yYEHUHM XUMUU B 8 KJIACCE OCYIIECTBIISIETCS
Yepe3 HCIOJb30BaHME KaK OOIIUX E€CTECTBEHHO--HAYYHBIX TOHATHH, TaK W TMOHSTHIM,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHUHTE3,  Kiaccupukanus,  MEePUOJUIHOCTh,  HAOITIOJACHUE,  DKCIEPHUMEHT,
MO/ISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, D3JEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUIN 3apsiji, BEIIEeCTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (PU3WYECKHE BEIUYHMHBI, CIMHHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakiusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux osyemeHtos J[. .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBONCTB XHUMHYECKHX
JJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoil cucteme u CTPOCHHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THUIA KPHUCTAUIMYECKOM PEHETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BeHIecTB. XHMMHUYECKUE CBOICTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPEeakIUil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEmIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOTreHHbIX peakuusx. [lonarue o
karanuze. [loHsATHe O XuMHUEeCKOM paBHOBecHHM. DakKTOphl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKLMM, 3JIEKTPOHHBIM OalaHC OKHUCIUTENIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBiI€HHE YPAaBHEHHM OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCTIOJIb30BAaHIUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoiIuThl. Katnonsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BELIECTB C pa3JIM4YHbIMU BHUJAMU XHMHYECKON CBSI3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro ooMeHa. YciaoBHs NMPOTEKaHUsl pPeaKklUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MPEACTaBICHUNA 00 DSJIEKTPOJMTHUECKOW aucconmanuu. KadecTBEHHbIE pEakIWu Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEeMeTauloB (TpaduTa W aiMasa), CIOXKHBIX BELIECTB (XJIOpHUJa HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakiuu OT BO3JAEHCTBHS pa3iIUYHBIX
(akToOpOB, HCCIEOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpOLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHWE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pas3iokKeHHs, COeAMHEHHUS),
pacro3HaBaHHEe HEOPraHWYECKUX BEIIECTB C IOMOINbIO KAa4eCTBEHHBIX pEaKIuil Ha HOHBI,
pelIeHre SKCIepUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHSA

OOmast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (PU3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XUMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJIaMH,
menouamu).  XsopoBojopona. ComnsHas KHCIOTa, XWUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre xjopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YesIoBeKa. Baxknenue Xiaopuisl
U UX HaXO0XICHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3neMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOAU(DUKALMHY KUCIOPOJA U cepbl. XUMUYECKHUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoiicTBa. OKcHIbl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMHUYECKHE pEaKIUH,
JeKalle B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM KuciaoTel. [IpuMeneHue
cepHOi kucioThl. CoM CepHOM KMCIOThI, KAaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHYECKOE 3arps3HEHUE OKpYXKarolled Cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHEHHWe B Npupojae, (Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUYECKUE
CBOICTBA, MoJyueHue U npuMeHnenre. Coinm aMMOHUS, UX (U3NUYECKHE U XMMUUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (00lIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEM aMMOHHUS B KauyeCTBE MUHEPAJIbHBIX



ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COSAMHCHUSIMH a30Ta (KUCIOTHBIE
JOX/W, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, ammoTponHbie MOoAUDUKAIUU
dochopa, duznuyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u pochopnas kuciora,
¢u3nyeckue M XHUMHYECKHE CBOICTBa, moiydeHue. Mcmonb3zoBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUH.

OO6mass xapakrepuctuka 31eMeHTOB I[VA-rpynnel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIEe CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, PU3NIecKre U XUMHYECKHUEe CBOWCTBA. Ancopouus. KpyroBopoT yriepojaa B mpupoie.
Oxcuppl yriaepoaa, ux pU3NYECKHE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIydeHHE W TIPUMEHEHHEe. DKOJIOTUYECKHEe MPOoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUI0TEe3a I100aIbHOTO MOTEIUIEHUs KJIMMaTta, NapHUKOBBIN 3PQexT. YroyibHas KUCIOTa U €€
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHWE U NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035UCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COEIUHEHMSX yIiepoja
(MeraH, 9TaH, OSTWUJIEH, alleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U TIPOMBINIEHHOCTH. [ToHATHE 0 OMOJIOTUYECKH BaKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacraBieHus o6 okcume kpemuus (IV) wm
KpeMHHEBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pa3IOB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (PU3MYECKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COCOUHEHHH (BO3MOKHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaIOTeHUIOB),
O3HaKOMJIeHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BUJICOMATEpUANIOB), HAOMIOJEHHE TMpolecca OOyriuBaHMs — caxapa IoJA  JAeWCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJeHuE MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWMCTBaMHU a30Ta, docdopa M UX COCTUHEHHI
(BO3MOKHO HCIIOJIB30BaHHE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHuH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BAHUE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIIMUECKUX PEIETOK anaMasa,
rpapuTa, ¢yiepeHa, O3HAKOMIJIEHHME C NPOLECCOM aJcopOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTUBOrasa, MojiydeHue, cooupaHue, pacrno3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOoHAT U
CHJIMKAT-UOHBl M M3y4Y€HHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIHEeH
CHJIMKQTHON TPOMBIIIJICHHOCTH, PELICHHE IKCIEPHUMEHTAIbHBIX 3a7ay Mo Teme «Baxueimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepHCTUKa XWMHUYECKUX DOJEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreme xumuuyeckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTaUIoB. MerayuiMueckass CBsSI3b M METaUIMYECKas KpUCTAJTMYECKas
peméTka. DJEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKUE
cBoiicTBa MeTtauioB. OOIKe crnocoObl MoJiydeHusi MeTauioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBsl (CTajb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lerounble MeTasuIbl: TOJI0KEeHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupone. OuU3nueckue U XUMUYECKUE
cBOMcTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoaumueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJiblusa. BakHeillume coenrnHeHus
Kanpus (OKCHII, TUAPOKCU], coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMHUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Mpupojie. Pu3nueckre U XUMHUYECKHE CBOHMCTBA
ATFOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckor cucrteme xumuyeckux i3nementos [l .
MenneneeBa, CTpOCHHE aToOMa, HaxoXKJaeHue B mpupoje. dusnueckue u XMMUUECKHE CBOWMCTBA
xkene3a. Okcuabl, ruapokcuabpl U conu xene3a (II) m xemesa (III), ux cocras, cBolicTBa u
MTOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIGHHE C O0O0pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3Yy4YEHHE pe3yJbTaTOB KOPPO3WH METAUIOB (BO3MOXHO MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOU (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlEccCa TOPEHUS JKele3a B
KUCcIopoae  (BO3MOXHO  KCIOJb30BaHHE  BUAECOMATEpHUAOB), IMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alIOMUHUS, LUHKA, *kene3a (II) u xenesza
(II1), memu (I1), HaGmroeHKEe W OTMCAHWE MPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATPHS,
KaJusl U Kanblus (BO3MOXHO KCIIOJIb30BaHHE BUAEOMATEpUaAlIOB), UCCIeI0OBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMUHUS U THIPOKCUIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
Teme «BaxkHelilne MeTajlyIbl U UX COETMHEHUSD.

X¥MHA U OKpYKAaIIas cpena

BemectBa n martepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKMX peakiuii B ObITy. I[lepBas momoImib Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKOoe 3arpsi3HEHHE OKpYKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuasoB (CTEKIIO, CIIAaBbl METAJIOB, MTOJIMMEPHBIE MaTEPHUATIBI).

Mesicnpeomemmnuoie céazu

Peanuzaiust MexXnpeaAMETHBIX CBA3EH NMPU M3y4YEHUHM XMMUM B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 UCIOJb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLMXCS] CACTEMHBIMH JJIs1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TruUmoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOAUYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MO/ICIIMPOBAHUE, U3MEPEHUE, MOJICIb, SIBICHUE, MTAPHUKOBBIN 3(p(PeKT, TeXHOIOTHS, MaTEPUAIIBI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaMOaKTUBHOCTb, MOJIEKYJA, OJJEKTPUYECKUH 3aps], IPOBOJHHUKH, IOJIYIIPOBOJIHUKH,
TMAIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunTes, npixanue, O6mocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTBI, MMTATEJIbHbIE BELIECTBA.

['eorpadusa: armocdepa, ruapochepa, MuHEpaabl, TOpPHBIE TOPOJbBI, IOJE3HbBIE
HCKOIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUSI XUMUU B €IMHCTBE YUCOHOW M BOCIIMTATEIILHOHN JCSITEILHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMU  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBWIAMH U HOPMaMH IMOBEACHHS U
CIOCOOCTBYIOT IIPOIIECCaM CaAMOTIO3HAHHUS, CAMOPA3BUTHS M COIMATTU3AINHN 00yIarOIIXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOW TO3WUTHBHBIX IICHHOCTHBIX OPHEHTAIIMH M PACIIMpPEHHUE OIBITA JICATSIHHOCTH Ha €6
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

IIEHHOCTHOTO OTHOIIEHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJIUIO, TIOHWMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW WH(GOpPMAIIUEH O TIEPEIOBBIX JOCTHIKEHUSAX W OTKPBITHIX
MHPOBOW M OTEUECTBEHHOW XWMUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 o0LIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHUS. O CONMAJIBHBIX HOPMAax WM IPaBWIAX MEKIUYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE, KOMMYHUKAaTHBHON KOMIIETCHTHOCTH B 0OIIECTBEHHO TIOJIC3HOM,
yueOHO-HCCIeI0BATEIbCKOM, TBOPYECKOM M JAPYrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITIOJIHEHUM XUMHUYECKHX 5SKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHUMAaHHUIO ¥ B3aMMOTIOMOINM B Ipoliecce 3TOM y4eOHON AesaTeTbHOCTH, TOTOBHOCTH
OIICHHBATh CBOE IOBEJIEHUE U TOCTYNKH CBOUX TOBApHINEH C MO3UIMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM € YYETOM OCO3HAHHMSI TOCIIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUSA:

MHPOBO33PEHUYECKUE  MPEJCTaBICHHUS O  BEIIECTBE W  XUMHUYECKOM  peakium,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISAIOIIME OCHOBY IS
MOHUMAHMS  CYIIHOCTH HAy4YHOW KapTHMHBI MHpa, [peacTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOIbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOJHON Cpesoid, o poJin
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHBBI, HANpaBJICHHbIC HA MOJyY€HHE HOBBIX 3HAHUN IO XHUMHH,
HeoOXonuMble 71 OOBACHEHUs HAaONIOIaeMBbIX TMPOIECCOB U SBJICHUM, I03HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON PabOTHI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpPaTypOW, NOCTYMHBIMU TEXHHMUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOYYeHHI0 M TMO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camMo00pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B TajbHEHIIIEM;

4) dopMupoBaHuSs KYJIbTYPbI 310POBbS:

OCO3HAHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBHA M HEMPHUSITHE BPETHBIX
MpUBBIUEK (YHOTPEONEHUSI aJIKOTOJsl, HAPKOTHKOB, KypEHHUs), HEOOXOJUMOCTH COOIIOACHHUS



mpaBwI 0€30MacHOCTH MPH OOpAlEeHWH ¢ XUMHUYECKHMMH BEIIECTBAMHU B OBITY U PEAbHOU
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO Poja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYIOBOM JEATEIHHOCTH, B TOM UHCIE HAa OCHOBE MPUMEHEHUS
MpPEAMETHBIX 3HAHUW TI0O XUMHUHU, OCO3HAHHBIA BBIOOP WHIWBUIYAIBHOU TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4E€TOM JUYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHAIbHON AEATEIEHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITHPOBATHCS B TPO(HECCUOHAIILHOM CcpeJie;

6) PKO0JIOrN4eCKOro BOCIIUTAHHUSA:

AKOJIOTUYECKH 11e7IecO00pa3Hoe OTHOIIEHUE K MPUPOJEC KaK MCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAaHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (U3MUYECKOMY M TCUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBMI 0€30TaCHOTO TTOBEJCHUS TPpU pabOTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIHMX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJydaeMble MPH W3YyYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIECHUS YPOBHS 3KOJIOTUYECKOM
KYyJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa dKOJOTHUECKHX MPOOJIeM W MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
ITO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAIIBHON IIPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B cocraBe meramnpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUMNOTe3a, (akT, cUCTEMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTUHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIE), KOTOpbIe obOecrneuuBaroT (HOpMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHMM 3HAHHMU:
pacKpblBaTh CMBICT XMMHUYECKUX TMOHATHH (BBIAEISATH HUX XapaKTEpHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIONIb30BATh MOHATHUS AJs1 OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMI, YCTaHABIMBATh IPUUYMHHO-CIIEICTBEHHbIE CBSI3U
MeXAy 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyX1eHus! (MHAYKTUBHEIE, IeTyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSITHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIE U MeTalpeIMEeTHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHUMHH, MNPeoOpa3oBBIBATH HIMPOKO
MIpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XHUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakuu — TMpU pEeHIeHHHd YydeOHO-
MO3HABATENbHBIX 3a/Jad, C Y4€TOM OTHUX MOJEIbHBIX MPEJICTAaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEaKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEYUS B U3YyUaEMBIX MTPOIIECCaX U SBJICHUSIX.

ba3zoBble uccienoBare/bCKue 1eHCTBUA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IO3HAHUS, a
TAK)KE€ B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpETEHNE OMbITA O IUIAHUPOBAHUIO, OPraHU3allid W TPOBEICHUIO YYCHHYECKHX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €r0
pe3ynbTatr, (GopMyIHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHE BBIOMPATh, AaHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIHIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTaBICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICP)KAHHS, CIPAaBOYHBIC TOCOOWs, pecypchl MHTepHeTa), KPUTHYECKU
OIICHUBATH MMPOTUBOPECUYUBYIO U HEJJOCTOBEPHYIO NH(OPMAIINIO;

YMEHHE TIPUMEHSATh Pa3JIMYHbIE METOJIBI M 3aIPOCHI TIPH IMOUCKE B 0TOOpEe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOIMMBIX JUTS BBITIOJIHEHHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JacTH WCIOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIIOJIb30BAHUS PA3THIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEILHO BBIOMPATH ONTUMAIBHYIO (GOpMYy MpeAcTaBICHUS
nH(QOPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa9l HECJIOKHBIMH CXEMaMH, JuarpamMMaMH,
npyruMu popmamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHE HCIOJBh30BaTh W aHAIM3UPOBATH B Ipollecce y4eOHOW W WMCCIeNoBaTeIbCKOU
JESITeILHOCTH HH(POPMAIIHIO O BIUSHUU TIPOMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEbI.

KoMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XOJe auaiora W (WM) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUSI TIPEACTABIATh NOJyYeHHbIE PE3YAbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PE3yJAbTAaTOB BBIIOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OTBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

yYMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IMO3HABATEIbHOU U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PELICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUIA, ONpeAeTeHNe KPUTEPUEB M0 OIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe IeiiCTBUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNu JeSITeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaumOonee d¢(eKTUBHBIE CIMOCOOBI  pelieHus y4eOHbIX U TO3HABaTENbHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIJIOKEHHBIH aITOPUTM JEHCTBUI MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEAKIUAX, OICHUBATh COOTBETCTBUE MOJTYYEHHOTO pe3yibTaTa 3asBICHHON IENH,
YMEHHE UCIOJIb30BaTh U aHAM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIOBUU 33JaHUN.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pE3yIbTATOB IO OCBOCHHIO O00S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabodeil mporpaMMoil, BBIIEISIOT: OCBOSHHBIC



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeicTBUi, cneuuduyeckue Ui
IpeaMeTHON o0macTi «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEPIIPETALMH, TPEOOPAa30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX Y4EOHBIX U HOBBIX CUTYalUsX.
K xonmy obyudenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSITHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOPOJHAS |
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYyJIsipHas Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPUIIATEHFHOCTD, CTETICHh OKUCIICHHS, XUMUYECKas peaKIlus, Kiaccudukamus
peaKIyii: peakiuy COSANHEHUS, PEaKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
0o0MeHa, 9K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aToOMHasi OpOWTal b, PaguyC aToMa, XUMUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (TIPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSATHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUH;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JUISl COCTaBJeHUs (OpPMYT BEHIECTB H
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIpeNeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, NPUHAUICKHOCTh BEIIECTB K
OTpeNeNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuogmyeckoro 3axkona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
[MOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX JJIEMEHTOB OT HX
nojoxenus B Ilepmoanueckoil cucTeMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
OMHCHIBaTh M XapakTepuzoBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cuCTEeMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «rJaBHas moarpymnmna (A-rpymmna)y u
«mmoboynass mnoxarpynmna (b-rpymma)», maneie U GOJbIIME MEPUOMbI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcsl B Tabnune «llepuoanueckas cucreMa XUMHYECKUX
anemenToB J[. . MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsia sapa, o0llee 4YHucIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIEMEHThI, HEOPraHUUYECKHUE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (IO YUCIY W COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHWCAHME MpUMEpaMUd  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAaYECTBEHHOIO COCTaBa,
BO3MOKHOCTHU IPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1o (popMylie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIEeCTBA B
pacTBoOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM PEaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBS3€H — IJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUI,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIB30BaHUS XMMHUYECKOH TOCyIoW ®  J1abOpaTOpHBIM
00OpyJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHHUs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYCCKUX OTBITOB TIO TOJTYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PAaClO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, peHondTaaent, METHIOPaHXK U IPYTHUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX IMOHATUN: XUMHUYECKHUH SJIEMEHT, aToM,
MOJIEKYJa, UOH, KATHOH, aHUOH, MTPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUECKas peaklus, XUMUdecKas
CBSI3b, TEINIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, AIEKTPOJUTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKasl JUCCOLMAIus, peakUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHME M BOCCTaHOBJIEHHE, AIOTPONUs, aM(pPOTEpHOCTb, XMMHYECKas CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIMU, MPEIesIbHO JOIycTUMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHH M HPUMEHSATH 3TH
MOHATHUS MPU ONMCAHNY BEILECTB U UX IPEBPALCHUH;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBJle€HUS (OpMya BeELIECTB U
YpPaBHEHUH XUMUYECKUX PEAKIIH;

ONpeNeNiTh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX OJJIEMEHTOB B
COEJIMHEHUSAX PAa3JIMYHOTO COCTaBa, IMPHUHAMICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1o (opmyiam, BUJI XMUMHUYECKOM CBS3U (KOBaJEHTHAas, MOHHafi,
MeTaJUIM4YecKas) B HEOPraHMYECKUX COEIUHEHUAX, 3apsijl HOHAa M0 XUMHYECKOH
¢dopmyie, Xxapakrep cpelbl B BOJHBIX PAacTBOpax HEOPraHWYECKUX COCIUHEHUH, THII
KPUCTANINYECKOH peléTKH KOHKPETHOTO BEIECTBA;

packpeiBath cMblca [leproauueckoro 3akona /I. . MenzaeneeBa u 1eMOHCTpUPOBATH
€ro IOHMMAaHUE: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonnueckoii
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh IMOHATHUSA «IJIaBHas mnoarpymnmna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMHM XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCIo MEKTPOHOB U paclipeieNieHHe UX M0 IEKTPOHHBIM CII0SM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJesiax MaJbIX MEPUOJOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XMMUYECKHE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
pdexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XMMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIAsl OMHCAHNE PUMEPAMHU MOJICKYISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIMU KHUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKMii HOHHOTO OOMEHa, YpPaBHEHHS PEaKIUH,
MOJATBEPXKJAIONINX CYIIECTBOBAHME T€HETHYECKOW CBS3M MEXKIY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 10 (popMysie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKON PEaKIny;

cOONMIOIaTh TpaBHJIA TIIOJIb30BAHHS XHUMHYECKOHW TIOCYIOH ©  JabopaTOpHBIM
00OpyJIOBaHMEM, a TaKKe IMpaBHUja OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU TIO BBITIOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJICKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OTMBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CHIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEeIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHMs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTeCTBEHHO-
HayyHble METOJbl TO3HAaHWA — HaONIOJeHHe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (pEaJbHbI U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢pposrie)
HanmenoBanue pa3iaesioB 4 TeM NPOrpaMMbl KounrtpoJbHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
11 XuMusi — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
' MIPAKTHYECKON JIEATEITbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢
bu6moreka [IOK
1.2 BemiecTBa 1 XUMHUECKHE PEAKIINU 15 1
B peak https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasznen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHM4eCKMX BellecTB
bubmuoreka IHOK
2.1 Bo3ayx. Kucnopon. [Tonarue 06 okcumax 6 1
https://m.edsoo.ru/7f41837¢
bu6 e OK
2.2 Boaopoa.llonsatue o kucinorax u comsix 8 1 nosmorexa L
https://m.edsoo.ru/7f41837¢
bu6 e OK
2.3 Bopna. PactBopsl. [TonsiTie 06 ocHOBaHUAX 5 1 1 nosmorexa L
https://m.edsoo.ru/7f41837c¢
. bu6 K
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUN 11 1 1 nommotexa [0
https://m.edsoo.ru/7f41837¢c
Wroro no pazgeny 30

Pasnean 3. Ilepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.

Xumn4deckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKkuuu

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema
xumudeckux 3neMenToB . . Menpene-ea. CtpoeHue

7

bub6nmnoreka [JOK
https://m.edsoo.ru/7f41837c¢




aToMa

Xumuueckas cBsizb. OKHCIUTEILHO- bubmuoreka [JOK
3.2 8
BOCCTAaHOBUTEIIBHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
1 15 bu6mmoreka [{OK
TOTO TO pasAety https://m.edsoo.ru/7f41837¢
p 3 bubmmoreka [IOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68




9 KUIIACC

KonunyecrBo yacos DJIeKTPOHHBbIE
Ne (uu¢posrIe)
o/ HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Kontpoabubie | IlpakTuyeckue 06pa3oBaTETbHbIC
padoTsbI padoThI pecypest
Pa3nen 1. BemecTBo U XuMHuyeckue peakuun
11 [ToBTOpEHue u yriydiieHne 3HaHUN OCHOBHBIX Pa3/IeoB 5 | bubnuorexa [JOK
Kypca 8 Kimacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKLIAN 4 bubamorexa LOK
https://m.edsoo.ru/7f41a636
13 DJIEKTPOJMTUYECKAS JUCCOLMALINS. XUMUYECKUE 2 1 1 bubmuorexa [JOK
peakuuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
)1 OO6mrast XxapakTepUCTHKAa XUMHUYECKHUX meMeHTOB VIIA- 4 1 bubnuoreka [IOK
rpynsbl. ['amorenst https://m.edsoo.ru/7f41a636
29 OO6mrast XxapaKTepUCTUKA XUMHUUECKHX 1eMeHTOB VIA- 6 bubnunoreka [JOK
rpynnbl. Cepa u €€ CoeTMHeHUs https://m.edsoo.ru/7f41a636
)3 OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX AIEMEHTOB V A- 7 1 bubnnoreka [JOK
rpymnmbl. A30T, Gochop U UX cCoOeTUHEHHS https://m.edsoo.ru/7f41a636
24 OO01as XxapakTepuCcTUKa XUMUYECKHUX dlieMeHTOB [VA- 2 1 ) bubnnoreka [JOK
rpynnbl. YTiaepoa U KpEMHUN U UX COETUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3pnen 3. Merasibl 4 MX COeIMHEHHUS
3.1 OO0mme CBOMCTBA METAIIOB 4 bubmuoreka [JOK




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

bubmuoreka [JOK

. 7| 1

3.2 Baxneiime MeTajuibl 1 UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kamomas cpeaa

4.1 B JKA3HU YeJI0BEKa 3 bubnmorera [TOK
' CHlecTBa i MaTepralibl B i hitps://m. edsoo.ru/7f41a636
Hroro no pazgeny 3
p 3 bu6moreka [IOK

C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne KoauuecTBO 4acoB
DJIeKTPOHHbIE
o/ Tema ypoka Koutpons | Tpakride Hara ungposbie
Bcero HbIe cKHe H3Yy4YeHH s o0pa3oBaTejibHbIE
n padoThI padoThI pecypcbl
[Ipenmer xumuu. Pose XuMuM B KU3HU YesioBeka. Tema u
1 1 https://m.edsoo.ru/ff0d210c
BEIIeCTBA
2 ITonaTrre o MeTogax MO3HAHUSA B XUMUH 1 https://m.edsoo.ru/ff0d227¢e
3 Hpa:(TPI‘IECKaH padora Ne 1 «IIpaBuja paGoTsl B 1a00paTOPUHU M 1 https://m.edsoo.ru/ff0d23dc
npuémbl odpaleHus ¢ JJalopaTOpPHBIM 000py10BaHHEM»
4 UYucteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMeceit 1 https://m.edsoo.ru/ff0d26¢ca
5 IIpakTnyeckas paﬁofa Ne 2 «Pa3nenenue cMmeceii (Ha npumepe 1 https:/m.edsoo.ru/ff0d28c8
OYHUCTKHU IOBAPECHHOU COJ'II/I)»
6 ATOMBI 1 MOJICKYJTBI 1 https://m.edsoo.ru/ff0d2a6¢
XuUMHYeCcKre 3IEMEHTRI. 3HaKH (CHMBOJIBI) XUMHUYECKHX
7 ( ) 1 https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
[IpocThie 1 croXXHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSHCTBA COCTaBa BEIISCTB. XHUMHUUECKas
10 1 https://m.edsoo.ru/ff0d2eae
¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB
OTtHocuTenbHasa aroMHas Macca. OTHOCHTEIbHAS
11 1 https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsI Macca
12 MaccoBas 10J1s1 XMMHYECKOTO DJIEMEHTA B COEIMHEHNH 1 https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BeniectBa. Mosib. Mouisipaas macca 1 https://m.edsoo.ru/ff0d5230
duznyeckre 1 XUMHUUECKHE SIBICHUS. XUMHUYECKas
14 1 https://m.edsoo.ru/ff0d37fa
peaxuus




15

IIpu3Haku U ycioBUs IPOTEKAHNUS XUMHUYECKUX PEaKLUN

https://m.edsoo.ru/ff0d3al6

3aKOH COXpaHEHUsI MACChl BEUIECTB. XUMUUYECKUE

16 https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrlunciaeHus KoJu4uecTBa, Macchl BEIIECTBA 110

17 . https://m.edsoo.ru/ff0d5708
YpaBHCHUSIM XUMHUYCCKHUX PEaKIIni
Krnaccudukamms XuMHdecKuX peakiinii (COSTUHCHMS,

18 Puca peakuuii (coen https://m.edsoo.ru/ff0d3£34
pa3oXKeHus, 3aMelleHns, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIN-3HIIUKIIOTIEIUCT.

19 . https://m.edsoo.ru/ff0d40c4
O0o0IeHNe M CHCTEMATH3 AN 3HAHMI
Kounrpoannas padora Nel mo Treme «BemiecrBa n

20 P P = hitps://m.edsoo.ru/ff0d4290
XUMHYECKHE PeaKIum
Bos — cmMech razos. Cocras Bo3ayxa. Kucmopong —

21 X X oAl hitps://m. edsoo.ru/ff0d448e
AJIEMEHT U TIpocToe BemiecTBo. O30H
dusnyeckrue 1 XMMUYECKHE CBOMCTBA KUCIIOpOa (peakiiuu

22 https://m.edsoo.ru/ff0d4614
okucnenus, ropenue). [lorstre 06 okcuaax
CrocoOblI IMOJIYyYEHHS KUCIIOPOaa B JIabopaTopun U

23 i poA patop hitps://m. edsoo.ru/ff0d497a
npombinieHHOCTH. [IpuMeHeHne Kucinopoia
TennoBoii 3 PeKT XUMHUIECKO peaKIiu, OHITHE O

24 TEPMOXUMUUYECKOM YPABHEHUU, DK30- U IHJAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIX
Tormmmso (HedThb, Yroab U METAH). 3arpsI3HEHUE BO3IyXa,

25 (nede, yr ) P Ayx https://m.edsoo.ru/ff0d4c4a
CrocoObI €ro MpeIoTBPAIICHHS

26 IIpakTuuyeckas padora Ne 3 n(U) Teme «Ilonyuyenue u codupanue https://m.edsoo.ru/ff0d4ae2
KHCJI0pOoAa, u3y4eHue €ro CBoOMCTB»
Bogopon — simeMeHT U mpocToe BellecTBo. HaxokaeHue B

27 AOpoA p B 8 https://m.edsoo.ru/ff0d4dd0
pupoJie
dusnueckue U XUMHUUECKHE CBOIICTBA BOIOPOIA.

28 FOPOR https://m.edsoo.ru/ff0d4dd0

[Ipumenenue Bogopoaa




29 IloHsTHE O KHCIIOTaX U COJISIX 1 https://m.edsoo.ru/ff0d50d2

30 CriocoOsI MmoTydeHust BOJAOPOa B 1TabopaTopuu 1 https://m.edsoo.ru/ff0d4dd0

31 IIpakTnuyeckas padora Ne 4 1010 Teme «Ilonyyenne u codnpanmne 1 https://m.edsoo.ru/ff0d4f42
BOAOpPOIa, H3YYCHHE €I0 CBOUCTB»

32 MomnsipHblii 00bEM ra3oB. 3aK0H ABOTAIPO 1 https://m.edsoo.ru/ff0d542e
Brrancienus 00bEMa, KOJIMUECTBa BEILIECTBA I'a3a 110 €ro

33 . 1 https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJINYECTBY BEIIECTBA WU 00BEMY
Brruuciienus 006EMOB ra3oB 10 YPaBHEHHUIO PCaKIIMH Ha

34 ! YPABHICHIIO peaictt | https://m.edsoo.ru/ff0d5708
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHU Ta30B

35 du3nueckre 1 XUMHUYECKHE CBOMCTBA BOJIBI 1 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [TonsTHe 006 MHIAUKATOpPaAX 1 https://m.edsoo.ru/ff0d59¢2
Boga xak pactBoputesnb. HackleHHbIE ¥ HEHACKIIIEHHEIE

37 A8 KaK pastrop o B | https://m.edsoo.ru/ff0d5b40
pacTBoOpbl. MaccoBas 10JI BEIIeCTBa B pacTBOPE

38 HpaKaneicxaﬂupaﬁoTa Neu 5 no T“eMe <<Hpﬂf0TOB.]'le]—[He pacTBopoB 1 https://m.edsoo.ru/ff0dSeba
C OnpeeJIEHHOU MAacCCOBOM 10J1€H PACTBOPECHHOI' 0 BelIeCTBa»
Kourtpoabnas patdora Ne2 nmo treme «Kucaoposa.

39 P P o 1 https://m.edsoo.ru/ff0d6342
Bonopoa. Boxa»

40 Oxkcuapl: cocTaB, Kiaccu(UKaIUs, HOMEHKIIATypa 1 https://m.edsoo.ru/ff0d664e
[TonydyeHne U XUMHYECKHE CBOMCTBA KMCIIOTHBIX,

41 1 https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB

42 OcHoBaHus: cOCTaB, Ki1accuukaims, HOMEHKIATypa 1 https://m.edsoo.ru/ff0d67ca

43 [TonyyeHue u XUMHUYECKUE CBOMCTBA OCHOBAHUM 1 https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocraB, knaccudukaius, HOMEHKIATypa 1 https://m.edsoo.ru/ff0dfee2

45 [TonyyeHue u XUMHYECKHE CBOMCTBA KUCIIOT 1 https://m.edsoo.ru/ffOdfee2
Counu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI MOJTyUCHHS,

46 (cpepume) . yp ya 1 https://m.edso0.ru/00ad9474
XUMHYECKHE CBOMCTBA

47 IIpakTuuyeckas padora Ne 6. PemeHue ykcnepuMeHTAIBHBIX 32124 1 https://m.edso0o.ru/00ad9bTc

no TeMe «OCHOBHbIE KJIaCChI HEOPraHn4eCKux coeMHEeHUID)




I'eneTnueckas CBA3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX

48 . 1 https://m.edsoo.ru/00ad9a50
COCIMHEHU M
49 O0001IeHNe U CHCTEMATU3AIUA 3HAHUI 1 https://m.edsoo.ru/00ad9cb2
50 KountpoabsHnas padora Ne3 nouT'eMe "OCHOBHBIE KJIACCHI | hitps-//m.edsoo.ru/00ad9e] a
HEOPraHU4eCcKUX coeIMHeHu it
51 [TepBbie MOMBITKHN KIaCCU(PUKAIINN XUMHYECKIX | https://m.edsoo.rw/00adOffa
aneMeHTOB. [ToHsTHE O TpyNIaX CXOAHBIX JIEMEHTOB
57 [Tepnoanueckuit 3akoH u [lepuoanueckas cucrema | hitps+//m.edsoo.r/00adas2c
xuMudeckux anementoB [[. . MenieneeBa
53 [Iepuoasl, rpynmsl, TOATPYIIIBI 1 https://m.edsoo.ru/00adaS2c
54 Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tombr 1 https://m.edsoo.ru/00ada342
55 Crtpoenue BHeK"prHHBIX 000J109€K aTOMOB AJIEMEHTOB 1 https://m.edsoo.ru/00adabhe
[Tepuomnueckoit cucremsl J[. . Menneneena
XapakTepucTUKa XUMHAYECKOTO 3JIEMEHTA I10 €r0
56 nosioxenuto B [lepuoanyeckoit cucreme . 1. 1 https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [lepronnueckoro 3aKoHa 1js pa3BUTHS HAYKU U
57 npaktuku. 1. 1. MenaeneeB — y4€Hbli, meaaror u 1 https://m.edsoo.ru/00ada96e
IPpaKJIaHUH
58 DJIEKTPOOTPUIIATEILHOCTh ATOMOB XUMHUYECKHUX AJIEMEHTOB 1 https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBs3b 1 https://m.edsoo.ru/00adac34
60 KoBanentHas noisipHas XuMHU4eckas CBs3b 1 https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XMMUYECKasi CBSI3b 1 https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 https://m.edsoo.ru/00adb076
64 OKHCIUTENU U BOCCTAHOBUTENH 1 https://m.edsoo.ru/00adb076
65 KonTtpoabsnas padora Ned4 no teme «CTpoeHune atoma. 1 https://m.edsoo.ru/00adb486




XuMHu4yeckas CBSI3b»

66 PezepBHblii ypok. O00OIIEHHE M CUCTEMAaTU3aIUs 3HAHUI 1 https://m.edsoo.ru/00adb33c

67 PesepBubIit ypok. O60011EHNE U CHCTEeMaTH3AIIMs 3HAHUN 1 https://m.edsoo.ru/00ad9cb2

68 PezepBHbIil ypok. OO00IICHHE M CUCTEMAaTH3AIs 3HAHU I 1 https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB 11O NIPOI'PAMME 68




9 KUIIACC

Ne KoamuecTBO 9acoB
Tema ypoka — Nlata DJIeKTPOHHBIE H(pPOBLIE
n/ KOHTpO/IbH p o0pa3oBaTesIbHbIE pecypChl
N3y4YeHUs
n Beero ble padoThI crne M (Bubnuoteka IIOK)
padoThI
[Tepuonnueckuii 3akoH. [leprnoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59¢e
xuMmudeckux aneMmeHToB . . Meneneera
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKHUX
2 . 1 https://m.edsoo.ru/00adb6b6
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYeCKUX
3 1 https://m.edsoo.ru/00adb7e2
BEIIECTB
Bubl XuMu4ecKo#t CBS3M M TUITHI KPUCTAJUTHYECKIX
4 . 1 https://m.edsoo.ru/00adbac6
peEToK
KonTpoabHast padora Nel no treme «IloBTopenune u
5 yriy0jeHne 3HAaHUH OCHOBHBIX pa3/iesioB Kypca 8 1 1
KJIacca»
Knaccudukanus XuMuuecKkuX peakiuii Mo pa3aundHbIM
6 1 https://m.edsoo.ru/00adbcb0
MpU3HaKaM
[TonsiTue o ckopocTu XuMUYecKoil peakuuu. [lonsitue o
7 1 https://m.edsoo.ru/00adbe9a
TOMOTE€HHBIX U T€TEPOTEHHBIX PEAKIIHUIX
[TonsiTue 0 XMMUYECKOM paBHOBECHU. DAKTOPHI,
8 BJIMSIIOIIME HA CKOPOCTh XUMHUUECKON PEaKiuu 1 1 https://m.edsoo.ru/00adc28¢
MOJIO)KEHNE XUMHYECKOTO PaBHOBECHS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 https://m.edsoo.ru/00adcade
Teopus snekTpoauTHdeckoil nucconranu. CUIbLHBIE U
10 p p 1 https://m.edsoo.ru/00adcd68
ci1abbie ANIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUS peaKLUil 1 https://m.edsoo.ru/00add448




XMMHWYECKUE CBOMCTBA KUCJIOT 1 OCHOBAHUU B CBETE

bubmuoreka [JOK

12 N .
MPEJCTAaBICHUN 00 SJIEKTPOIUTHUECKON JUCCOLUAIIH https://m.edsoo.ru/00add5d8
XVMUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUI 00

13 N https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUYECKON JUCCOHAIIIT

14 [TonsATHE O THIPOIU3E CONEN https://m.edsoo.ru/00add9d4

15 O000meHne U cucTeMaTH3aluAa 3HAHU https://m.edsoo.ru/00addd12

16 IIpakTnueckas padora Ne 1. «Pemenne 3xcnepuMeHTATbHBIX https://m.edsoo.ru/00addbfa
3ama9»
KonTpouabHnas padora Ne 2 nmo teme

17 «IJIEKTPOJMTHYECKAS JUCcCONUANUA. XUMHYECKHe https://m.edsoo.ru/00addecO
peakuuu B pacTBOPax»
OO6mrast XxapakTepUCTHKA TAJIOTEHOB. XUMUUYECKHE

18 . https://m.edsoo.ru/00addfe2
CBOICTBa Ha MPUMEPE XJI0opa
XnopoBogopoa. ComsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA,

19 https://m.edsoo.ru/00adel104
MOJIy4eHHE, TPUMEHEHUE

20 IIpakTnyeckas paﬁon\ No % no teme «Ilonyuyenue cossiHoOM https://m.edsoo.ru/00ade348
KHMCJIOTBI, H3y1U€HUE €€ CBOMCTB)»
Brrunciienus no ypaBHEHHUSIM XUMHUYECKUX PEaKLMi, €CIIu

21 https://m.edsoo.ru/00ade488
OJIMH U3 PEareHTOB JaH B U30BITKE

22 OO6mras xapakTepucTuka 31eMeHTOB VIA-rpynbt https://m.edsoo.ru/00ade64a
Annorponnslie Mmoaudukanuu cepsl. Haxosxnenne cepel u

23 . p . Auduxan p 'H“ p https://m.edsoo.ru/00ade64a
€€ COCIMHEHUH B MPUPOJIE. XMUMHUYECKUE CBONCTBA CEPbl
CepoBoziopoi, cTpoeHHEe, GPU3HISCKUE U XUMHYESCKHE

24 p“ p p ¢ https://m.edsoo.ru/00ade802
CBOMCTBaA
Oxcupel ceprl. CepHas KMCIIOTa, (PU3NYECKUE U

25 p vp ¢ https://m.edsoo.ru/00adea28
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
XUMHUYEeCKUe PeaKIuu, JIEKaIIie B OCHOBE

26 peakt = https://m.edsoo.ru/00adec8a

MMPOMBIIIJIICHHOT'O criocoba MOJIYyUYCHUS cepH0171 KHUCJIOTHI.




XUMHUUYECKOE 3arpsA3HEHNE OKPYKAIOLIEN Cpelibl
COEJIMHEHUSIMH CEPBI

27 Beruncnenue MaccoBOM 1011 BBIXOAA MPOAYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OOm1ast XxapakKTepUCTHKA HIEMEHTOB V A-rpymiibl. A30T,

28 pacrpocTpaneHue B Ipupoje, GU3NIecKue 1 XUMHIECKHIE https://m.edsoo.ru/00adeea6
CBOICTBA
AMMUaK, ero (U3N4YeCKne U XUMUYECKHE CBOKCTBA

29 ’ ¢ ’ https://m.eds00.ru/00adf004
MOJTy4eHUE U IPUMEHEHUE
IIpakTnyeckas padora Ne 3 no teme «Ilonyuyenne ammuaka,

30 P P2y v ; https://m.eds00.ru/00adf180
H3yY€HHE €r0 CBOUCTB»

31 A30THas KUCIOTa, €€ PrU3NUecKre U XuMUYEeCKHe CBOMCTBa https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIE aMMOHUS B KA4€CTBE

32 MHHEPATBHBIX YI00peHU. XUMUUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYXaroIEel Cpeibl COEANHEHUSIMHU a30Ta
Docdhop. Oxenn dhocdopa (V) u pochopHas xkuciaora

33 Gop bocdopa (V) u(b Gop ’ https://m.edsoo.ru/00adf68a
¢buznyecKkrue 1 XMMUYECKUE CBOMCTBA, OJTydeHHE
Hcnonws3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX

34 . . https://m.edsoo.ru/00adfc20
ynoOpeHuit. 3arps3HeHre TpUpoHON cpeabl pocharamu
VYrnepon, pacnpocTpaHeHue B IPUPOJIE, PU3MUECKUE U

35 PO, pACHIPOCTP pupoxe, https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOWCTBA
Oxcuppl yriaepoaa, ux pusndeckre u XMMHYECKHe

36 CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00adfebe
okcuzaoM yriepoaa (IV)

37 YroJibHas KACIOTa U €€ COJU https://m.edsoo.ru/00ae006¢

38 IIpakTuuyeckas padora Ne 4 mo reme "Honyqemf'e YIJIEKHCJI0r0 https://m.edsoo.ru/00ae027e
raza. KauecTBeHHas1 peakuusi Ha KapOOHAT-HOH
[lepBoHauanbHBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX

39 https://m.edsoo.ru/00ae054e

KaK 0 COCIUHCHUX YIJIepoaa




40 Kpemuuii u ero coequHeHns 1 https://m.edsoo.ru/00ae080a
41 IIpakTnyeckasn p“aﬁoTa Ne 5. Pemienne 3kcnepuMeHTAJIBHBIX 32124 1 https://m.edsoo.ru/00ac0bf2
no teMe «BakHelilHe HeMeTAIBI H HX COCAUHCHUSD»
42 KonTpouabHas padora Ne3 no teme «Baxkneiimme | hitps-//m.cdsoo.ru/00ac0e 18
HEMETA/UIbl U UX COeINHEHU D)
OO0mas XxapakTepUCTHKa XUMHUYIECKHX IIEMEHTOB —
43 METaJLJIOB. MeTaJque?Kas{ CBSI3b U MeTaJ'IJ'II/IqUGCKaSI | hitps:/m.edsoo.rw/00ac103e
Kpuctaunueckas pemeérka. usznyeckue cBOMCTBa
METaJJIOB
44 XHAMHYECKUE CB(ijCTBa METAJUIOB. DJIEKTPOXUMUYECKUI 1 hitps://m.edsoo.rw/00ael 156
PAI HATIPSKEHUH METalIOB
OO6mwme cnocoOs! moTy4eHus: MeTauioB. CIUIaBhl.
45 Beruncnenus mo ypaBHeHHUSM XUMHUYECKUX PEAKLIUN, €CIIU 1 https://m.edsoo.ru/00ael 156
OJIMH U3 PEareHTOB COJICPKUT MPUMECHU
46 [TonsaTre 0 KOPPO3UM METAIIIIOB 1 https://m.edsoo.ru/00ael1278
47 Illenounbie METaJIIbI 1 https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJIHS 1 https://m.edsoo.ru/00ael14b2
49 [le0uHO3EMETBHBIE METAIIBI — KAJIbLMI U MarHui 1 https://m.edsoo.ru/00ael5e8
50 Bakueiiime coequHeHUS KaJlIbIUA 1 https://m.edsoo.ru/00ael5e8
51 O00011eHre U cucTeMaTU3alus 3HAHUN 1
52 XKécTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 https://m.edso0.ru/00ac1 886
53 I{paKTPl‘{CCKaH"I)aGOTa Ne 6 mo Treme "KécTKoCTL BOABI M METOAI 1 https://m.edsoo.ru/00ae] ae8
eé ycTpaHeHus
54 ATOMUHUHT 1 https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCH/IA U THIPOKCHIA 1 https://m.edsoo.ru/00aeclc64
56 Kenezo 1 https://m.edsoo.ru/00ae1d86
57 Oxcuppl, ruapokcu sl u conu xxenesa (I1) u sxenesza (11I) 1 https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U CHCTEeMATH3AIUA 3HAHUI 1




59 IIpakTnyeckas padora Ne 7. PemeHue 3KkcriepuMeHTAIBHBIX 32124

no Teme «BaxkHeiilme METALIBI M HX COETHHEHUSD) I hitps://m.edsoo.ru/00ae3ded
Bbranciienus mo ypaBHEHUSM XUMHUECKUX PEAKIUil, ecin
60 OJIMH U3 PEarceHTOB JjaH B I/136I>ITIie WIH COAEPIKUT | hitps://m.edsoo.rw/00ae1750
npuMecH. Borarcnenus MaccoBoil 10y BbIX0/1a POJIYKTa
peakuuu
61 O060061eHre u cucTeMaTu3alus 3HaHui 1
62 KonTpoabHnas padora Ned4 no teme «Baskneiimmue |
MeTaJIbl M UX COeIMHEHH S
63 BemectBa u MmaTepuaibl B IOBCEAHEBHOM )KM3HU YEJIOBEKA 1 https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpeabl 1 https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnH 3K0JI0TMUecKuX npoodaemM 1 https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U CCTEMAaTH3alHs] 3SHAHUH 1 https://m.edsoo.ru/00ae0dOa
67 PesepBubIit ypok. O6001IeHNE ¥ CHCTEMaTH3aIHs 3HAHUN 1 https://m.edsoo.ru/00adb33¢
68 PesepBubIil ypok. O6001IeHNE U cCHCTeMaTH3allHsl 3SHAHUH 1 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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