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HOACHUTEJBbHASA 3AIINCKA

[IporpamMmMa Mo XMMHUU Ha YpOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsI COCTaBlIeHA Ha OCHOBE TpPeOOBaHUU K pe3ylbTaTam
OCBOCHUSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 0011ero oOpa3oBanusi, npeacraBieHHbIXx B PI'OC 00O, a takxke
Ha OCHOBE (penepanbHOM paboyeil mporpaMMBbl BOCIIUTAHUS U C yUYETOM KOHIICTILUHU MIPEnogaBaHusl yueOHOTo mpeaMeTa « XuMUs»
B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit denepanuu.

[IporpaMma no XuMuu Aa€T NPEACTABICHUE O LIEAX, OOUIEN cTpaTeruu 00y4eHUs, BOCIIUTAHUS U Pa3BUTHUS O0yUaroUIXcs
CpEICTBaMH y4yeOHOI0 NMpeAMETa, YCTAHABIMBAET 00s3aTEIIbHOE IPEIMETHOE CO/IEpKAHNE, ITPETyCMaTPUBAET paclpeiesieHUe ero
[0 KJIaccaM M CTPYKTYpUpPOBAHHE 10 pasjielaM U TeMaM MPOrpaMMbl IO XMMHHU, ONPEAEIAeT KOJINYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTHKU COJACPKAHUSA, PEKOMEHIYEMYIO IOCIIEIOBATENbHOCTh HM3YYEHHUS XUMHUU C YYETOM MEXIPEIMETHBIX H
BHYTPHUIPEIMETHBIX CBSI3€H, JOTMKHA y4eOHOTO MpoLecca, BO3PACTHBIX OCOOEHHOCTEN 00y4YaroluXCsl, ONPEAEISIET BO3MOKHOCTH
MpeaAMeTa Ui pealnu3alnd TpeOOBaHUM K pe3ybTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO
oO1ero oOpa3zoBaHus, a Takke TPeOOBAaHUH K pe3yJbTaTaM 00y4YeHHsS XMMHUHM Ha YPOBHE €Il M3YYEHUS MPEIMETa U OCHOBHBIX
BUJIOB Y4€OHO-T103HAaBATEIbHON AESITELHOCTH 00Y4YaOIIErocs o OCBOCHUIO Y4eOHOTO COAepKaHMUs.

3HaHUE XUMHH CIIY>)KUT OCHOBOH U1l (pOPMUPOBAHUSI MUPOBO33PEHUSI 00YUaIOUIerocsi, ero NpeCTaBICHU 0 MaTepUaIbHOM
€IMHCTBE MUpPA, BAXXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEN NMPEACTABICHUS O B3aUMONPEBPAIICHUIX SHEPTUU U 00 3BOJIIOLIUU
BEILIECTB B TMpUPOJIE, O MyTAX PEMICHUs TJIO0AIbHBIX MPOOJEM YCTOMYMBOIO PA3BUTHUS YEJIIOBEUECTBA — ChIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM U SKOJOTUYECKON 0€30MacHOCTH, TPOOIEM 3aPABOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET pealu3aluy BO3MOXKHOCTEH Il caMOpa3BUTHUS W (POPMUPOBAHUS KYJIbTYpbl JUYHOCTH, €€ oOuied u
(GyHKIIMOHATBLHOU TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHHE MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEN O0Yy4aroUIMXCs, HABBIKOB MX CaMOCTOSITEIbHON
yueOHOU NesSTENbHOCTH, SKCTIEPUMEHTAIIBHBIX U UCCIIEA0BATEIbCKUX YMEHUHN, HEOOXOIMMBIX KaK B TOBCEIHEBHOM JKHU3HU, TaK U B
npodheCCUOHATIBHON JIEATEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOIO MBIILJIEHUS, 3aKJIaJbIBAET OCHOBBI LIETOCTHOIO B3IJIJa HA €IUHCTBO MPUPOJLI U
YeJI0OBEKa, SIBJISIETCS] OTBETCTBEHHBIM ATAloM B (POPMUPOBAHUN €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYaroIIMXCs;



crocoOCTBYeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSAM, K TPHUPOJAC, K UYECIOBEKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHIECKOE 00pa3oBaHUE O0YIAFOIITIXCSI.

JlaHHbIe HampaBjieHUS B OOYYEHMH XHMHU OO0ECIEeUMBAIOTCS CIEHM(PUKON coaepKaHHs yd4eOHOro mpeamera, KOTOPBIi
SIBJISIETCS TE€IarOrM4ecKy alaliTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKH XUMHUH Ha OMPEICIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOINEro 0Opa30BaHMs OPUEHTUPOBAH HAa OCBOCHHE OOYYaIOIIUMHUCS CHCTEMBI
MepBOHAYANILHBIX MOHITUN XUMHUU, OCHOB HEOPTaHMYECKON XMMHUU U HEKOTOPBIX OTHAEJIbHBIX 3HAUUMBIX MOHATUN OpPraHUYECKON
XAMUH.

CtpykTypa cojepKaHHsl MPOrpaMMbl MO XUMHUU CHOPMUPOBAHA HAa OCHOBE CHCTEMHOIO MOAXOJa K €€ H3Y4YEHHIO.
ConepxaHue CKJIaJbIBACTCS U3 CUCTEMbl MOHATUM O XMMHUUYECKOM JJIEMEHTE U BEILECTBE U CHUCTEMbl MOHATHI O XUMHUYECKOM
peakiuu. O0Ge 3TH CHUCTEMbI CTPYKTYPHO OPraHHW30BaHbl IO MPHHIUITY TIOCJIEIOBATEIHFHOTO Pa3BUTHS 3HAHWKM HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— IIpEeACTaBICHUM 00 JIEKTPOJUTHUECKON JUCCOIMALIUM BEIIECTB B paCTBOPAX.

TeopeTudeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKH MOJYUYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS
MTOCJIEAOBATEILHO OT OJHOTO YPOBHSI K APYrOMY, BBINOJHSS (PYHKIIMM OOBSICHCHHS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEHN MPAKTUUECKOTO MPUMEHEHHUS U TIOJTyUY€HUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHUHU CITOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS O XMMHUYECKON COCTABIISIFOIIEH HAyIHOU
KapTHHBI MUpPA B JIOTUKE €€ CUCTEMHON MPUPO/IbI, IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHUS B HayKe.
N3ydenne XUMHUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN M3 paHee M3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYX)aloIMUid MUP»,
«buonorus. 5—7 knacce» U «PU3KKA. 7 KIaccy.

[Ipy u3ydeHUU XUMUM MOPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB XHWMHUYECKONW HAayKH Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUUECKON NEATETLHOCTH YeJOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYPHI. 3ajavya y4eOHOTO
MpeMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbBl XUMUYECKUX 3HAHUN — BaXHEHIINX (PAKTOB, MMOHSATHH, 3aKOHOB ¥ TEOPETUUECKHUX
MOJIOKEHUH, NTOCTYMHBIX OOOOIIEHWI MHPOBO33PEHUECKOTO XapakTepa, S3blka HayKH, B MPHOOMICHWH K HAyYHBIM METOIaM
MO3HAHUS TPU W3YYCHUHW BEIIECTB UM XMMHYECKUX pEaKiuii, B (OPMUPOBAHWUU M PA3BUTHUU TO3HABATEIHHBIX YMEHUU U X



OPUMEHCHHH B Y4e€OHO-TIO3HABATENbHOM M y4eOHO-HCCIEAOBATEIbCKON MNEATeTbHOCTH, OCBOCHHU MpaBWJI 0€30MacHOro
oOpalieHus ¢ BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipu n3ydyeHn XMMUU Ha ypOBHE OCHOBHOT'O O0IIEro 00Opa3oBaHus BaXKHOE 3HaUYE€HUE TPUOOPENH TaKHUE 1eJd, KaK:

— (dopMHUpOBaHME HHTEIUIEKTYaJIbHO pPA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYJHUYECTBY,
CaMOCTOSATENIbHOMY MPUHATUIO PEIICHUH, CIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh OOy4YEHHUS Ha CHCTEMaTHdeckoe MNpuoOIieHHe OOydYarolmuXcsi K CaMOCTOSITENbHOM MO3HAaBaTENbHOM
JEsITeIbHOCTH, HAyYHbIM METO/1aM NO3HaHUs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMMUU;

— o0ecreyeHue YCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYalOIUMUCS OIbITa Pa3sHOOOpPa3HOW JAESTEIbHOCTH,
MO3HAaHUS M CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), HMMEIOIIUMX YHUBEPCAJIbHOE 3HAUYECHUE JUIA
Pa3IMYHBIX BUJOB JIESATEIIBHOCTH;

— ¢opmupoBaHue oOIel (PYHKIMOHATBHOW M €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, B TOM YMCJIE YMEHUU OOBICHATH U
OLICHMBATh SBJICHHUSI OKPYKAIOIIET0 MUpPA, UCIOJIb3Yysl 3HAHUS U ONBIT, ITOJTYYEHHbIE TP U3YYECHUU XUMUU, IPUMEHATh UX IpU
pelIeHry NpooJieM B MOBCETHEBHOM KU3HU U TPYJOBOU J1€ATEIIbHOCTH;

— ¢opMupoBaHHE Yy OOYYAIOIIMXCS T'YMaHUCTHYECKHX OTHOUICHUM, MOHUMaHHUS I€HHOCTM XUMHUYECKUX 3HAHUW IS
BBIPAOOTKH SKOJOTUYECKH 11€51eCO00Pa3HOr0 MOBEJAEHUS B ObITY U TPYJOBOM IESATEILHOCTH B LETISX COXPAHEHHS CBOETO 3/I0POBbS
Y OKpY>Karolle NPUPOJHOMN CPENBL;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJK M CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS
0011e4eI0BEYECKUX [IEHHOCTEM, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUIIs M HAIPaBICHHOCTU JaJIbHEUILIEr0 00yUYeHus.

OO61iee 4MciIO YacoB, OTBEAEHHBIX I M3YUYECHHs] XMMUU Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHus, cocraBiisieT 136
yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelnto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COLEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIE XUMUYECKHE IOHATHUS

[Ipenmer xumuu. Ponp XuMuM B KM3HM 4elIOBEKA. XHMMHUs B cHUCTeMe HaykK. Tema m BemectBa. dusznueckue CBOMCTBA
BEILIECTB. ArperaTHoe cocTosiHue BemiecTB. IloHaTHE 0 MeTonax mo3HaHus B XuMHUU. Yuctelie BemiectBa U cMmecd. CriocoObl
pa3aeeHus CMECEH.

ATOMBI M1 MOJIEKYJIbl. XMMUUYECKHE AIEMEHThI. CUMBOJIBI XUMUUECKHUX 3JIEMEHTOB. [IpOCThIE U CIIOXKHBIEC BENIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUYCHHUE.

Xumuueckasi ¢opmysa. BalleHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHas aroMHasi Macca. OTHOCUTENbHASI MOJIEKYJIsIpHAst Mmacca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COEUHECHUU.

KommuectBo BemectBa. Monbs. MomsipHas macca. B3anMoCBsI3p KOJIMYECTBA, MAacChl M YHUCIA CTPYKTYPHBIX €IMHUIL
BemiecTBa. Pacuérel mo dhopmysiaMm XUMHUYECKUX COETUHECHUM.

@u3MYECKUEe U XHUMHUYECKUE SBJICHUS. XUMHUYECKas peakiusa M €€ MNpU3HaKU. 3aKOH COXPaHEHMS MacChl BEIIECTB.
Xumudeckue ypaBHeHus. Kiraccupukaiys XUMHYECKUX peakiuil (COeTMHEHUS, Pa3IoKEHUs, 3aMeleHNs], 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCY/OW, MpaBwjiaMu padOThl B jabopatopuu U mnpuémMaMu oOpaiieHus ¢ J1abopaTOpHBIM
o0opynoBaHUEM, M3yUYeHHE W OonucaHue (PU3NYECKUX CBOMCTB 00Opa3ll0B HEOPraHMYECKHX BEIIECTB, HAOIIOJIEHHE (PU3HMUECKUX
(mnaBjeHUe BOCKA, TasiHUE JIbJa, paCTUPAHUE caxapa B CTYIKE, KUTIEHUE W KOHJICHCAIUS BOJbI) U XUMUUYECKUX (TOPEHUE CBEUH,
MpOKaJIMBaHUE MEIHON TPOBOJOKH, B3aUMOJICHCTBHE MeJla C KHUCJIOTOW) SIBJICHHWM, HAOJIOJCHHUE U OMNHCAHUE IPU3HAKOB
MIPOTCKAHUS XUMHUYCCKUX peakmuil (pasiiokKeHHEe caxapa, B3auMOJICHCTBHE CEPHOM KHCIOTBHI C XJIOPHIAOM Oapuisi, paslIoKeHHUE
ruapokcuna meau (1) mpu HarpeBanuu, B3aummoielicTBre xkene3a ¢ pactBopom conu mean (II), uzydenue cnocoboB pazaencHus
CMeCei: ¢ TOMOIIBI0 MaruuTa, GUILTPOBAHUE, BEIIAPUBAHKE, TUCTHILIAIINS, XpoMaTtorpadus, IPOBEASHUE OYUCTKHA TTOBAPESHHOMN
coJii, HaOJIOJICHUE M OMHCAHWE PE3YJbTATOB IMPOBEJICHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3/IaHUE
MoJieel MOJIEKY (IIapOCTEPIKHEBBIX ).

Baxkueiiume npeacTraBuTe M HEOPraHUYECKUX BelleCTB



Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucimopoa — 3iaeMeHT U npocToe BemecTBo. Haxoxaenue kucimopoja B NpUpoe,
busnueckre U XuMU4ecKue cBoicTBa (peakuuu ropenus). Okcunasl. [Ipumenenue kuciaopoaa. CriocoObl MOTYYEHHUsS] KUCIOPO/ia B
1ab0paTOpUU U MPOMBIIIIEHHOCTH. KpyroBopoT kucinopoaa B npupojie. O30H — autoTponHas MOAU(PUKALIUS KUCIOPO/Ia.

TernoBoit 3ddekT XUMHUUECKOW peakluh, TEPMOXMMUYECKHE YPaBHEHUS, SK30- U SHIOTEPMUUYECKHE peaKIUu. TOIIHBO:
yroJib U MEeTaH. 3arpsa3HeHue BO31yXa, yCUJIEHUE MapHUKOBOro ¢ dexra, pa3pylieHrue 030HOBOTO CIIOS.

Bogopon — snmemeHT u mpocToe BemecTBO. Haxoxaenue BomopoAa B Hpupoje, (pu3mueckrne M XUMHUYECKHE CBOMCTBA,
MpUMEHEHUE, CIOCOO0BI MoydeHusi. Kucinotsl u counu.

Monsipabiil 00BEM ra3oB. PacyéTel M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoWcTBAa BOAbl. Boma kak pactBoputens. PacTBopel. HacbelieHHBIE M HEHACBIMIEHHBIE PaCTBOPHI.
PactBopuMocCTh BemecTB B Boje. MaccoBasi oJIsI BELIECTBA B pacTBope. XHMMHUYECKHE CBOMCTBa BOJbl. OcHoBaHus. Poib
pacTBOpPOB B NPHUPOJE U B KU3HU uenoBeka. KpyroBopot BOJbl B Mpupoje. 3arpsa3HEHHUE MPUPOAHBIX BoA. OxpaHa M OYHMCTKA
IIPUPOIHBIX BOJI.

Knaccudpukanuss Heoprannueckux coeauHenuit. Oxcuawl. Krnaccudukamuss oxcuaoB: cosneoOpasyroniue (OCHOBHEIE,
KHUCIIOTHBIE, aM(doTepHbie) U HecoseoOpasyromue. Homenknatypa okcuaoB. Pu3nuecKMe M XUMUYECKHE CBOMCTBA OKCHJIOB.
[TomyyeHnne okcUaoB.

OcHoBanus. Knaccudukanusi OCHOBaHMI: MENOYM U HEpacTBOpUMbIe ocHOBaHUs. HoMeHknatypa ocHoBaHui. DuU3nyeckue
1 XUMHUYECKUE CBOMCTBA OCHOBaHMM. [loilyueHrne OCHOBaHHU.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Gusndeckne u XUMHUYECKUE CBOMCTBA KUCIOT. Psiji aKTUBHOCTH
metauioB H. H. bekerosa. [lonyuenune kucmnor.

Conu. HoMeHknatypa cosneil. @u3ndeckrue U XuMHueckue cBoiicta coseil. [lonydyenue coneil.

I'eneTnueckas CBSI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIPE/CNICHUE COJEp KaHMsI KHUCIOpOoJa B BO3AyXe, MOIy4YeHUE, COOMpaHue, paclio3HaBaHUE W H3y4YEHUE
CBOMCTB KHCJIOPOJa, HAOMI0JeHNEe B3aUMOACHCTBHSI BEIIECTB C KUCIOPOIOM M YCIOBUS BOSHUKHOBEHMS M TIPEKPALICHUS] TOPEHUS
(moxapa), o3HaKOMJIEHHE ¢ 00pa3llaMu OKCUIOB M ONKCAHUE UX CBOWCTB, MOJIy4€HUE, COOMpaHHe, pacliO3HABAaHHE U M3yueHUE
CBOMCTB Boopoja (TopeHue), B3auMojieicTBue Bojopoaa ¢ okcuaom meau (II) (Bo3MoxkHO MCIONIB30BaHUE BUIEOMATEPHUATIOB),
HaOoIeHue 00pa3loB BEIIECTB KOJUYECTBOM | MOJb, HCCIEAOBAHHWE OCOOEHHOCTEH PpAcCTBOPEHUS BEIIECTB C PA3IUYHOU



PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM JOJIEM PAaCTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBHUE
BOJABI C MeTaulaMd (HaTpHeM U KalbllieM) (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB), HCCIICIOBaHUE OOpPa3IOB
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/IEHNE U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIIOT U LIEIOYEH,
u3zydyeHue B3aumojeictBusa okcuna meau (II) ¢ pacTBopom cepHOM KHUCIOTHI, KUCIOT C METaUIaMH, PEaklMil HeWTpanu3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOIO METAJUIA APYTUM U3 PACTBOpA COJIM, PEUIEHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baknenme Kiracchl HEOPraHUYECKUX COCTNHEHUI.

Iepuoauyeckui 3akoH u Ilepuoanyeckas cucremMa xumudeckux jieMeHToB /I. U. MengeaeeBa. CTpoeHue atoMoB.
Xumnueckas cBsizb. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepBble MOMBITKM KJIacCCU(PUKAUUA XUMHUYECKUX 3JIeMEHTOB. [loHATHE O rpynmax CXOAHBIX 3JEMEHTOB (IIEJIIOYHBIE H
IIEJI0YHO3EMENbHBIE METAIUIBI, TAJIOT€Hbl, MHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEpHbIE OKCUIBI U TUAPOKCUBI.

[lepnonnuecknii 3akoH. Ilepuonnueckass cucremMa xumuueckux 3ieMeHToB . M. MenneneeBa. KoportkonepuogHas u
mrHHONepuonHas (opmbel [leproguueckoit cuctembl xumuueckux snemeHtoB JI. M. MenpneneeBa. Ilepuoasl u rpynmsl.
DU3NYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB atroMHbIX siaep. M3otomnbl. Dnektponsl. CTpoeHue 3JIeKTPOHHBIX 0007104YeK aTOMOB MHepBbIxX 20
xumudeckux sneMeHToB llepumoamueckoit cuctembl [[. M. MenaeneeBa. XapakTepUCTHKA XWMHUYECKOTO 3JIEMEHTA MO €ro
nonoxenuto B [leprnoanueckoit cucreme /1. I. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHUS pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO
rpynmnam u nepuojam.

3nauenue [lepuonnueckoro 3akoHa u Ilepruoguueckoil cCUCTEMBl XUMHUYECKUX 3JIEMEHTOB JJI PA3BUTHS HAYKU U MPAKTHUKHU.
J. . MenaeneeB — y4€HbBIN U TPAXKIAHUH.

Xumnueckas cBsi3b. KoBaneHTHast (MOJisIpHAs M HEMOJIAPHAs) CBsI3b. DJIEKTPOOTPHUILIATEIbHOCTh XUMUYECKHX 3JIEMEHTOB.
HNonHas cBs3b.

Crenenb oxucneHusi. OKHUCIUTENbHO--BOCCTAHOBUTENbHbIE peakiuu. [Ipoliecchl OKHUCIEHHST U BOCCTaHOBJICHHS.
OxucIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:



u3ydeHue oOpasloB BEHIECTB METAUVIOB W HEMETAJUIOB, B3aMMOJECHCTBHE TUAPOKCHAA LIMHKA C PAacTBOPAMH KHUCIOT U
1IEJI0YEH, TPOBEACHUE ONBITOB, WILTIOCTPUPYIOIINUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKUUil (TOpEHHE, pEaKUU
Pa3NIOKEHHUS], COSTUHEHUS).

Mexcnpeomemmnuwie ceasu

Peanuzanus MexnpeaMEeTHBIX CBSA3EH MPU M3yUYEHUH XUMHUHU B 8 KJIacCEe OCYIIECTBIIAECTCS YEpe3 MCIOIb30BaAHUE KaK OOLIUX
€CTECTBEHHO--HAYYHBIX TOHATUH, TaK U NOHATHUH, SIBISIOLIUXCS CUCTEMHBIMU JIJI OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO1mMe ecTeCTBEHHO--HAYYHBIE MOHSTHS: HAay4YHbIA (PaKT, TMIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(pHUKALMS,
MEPUOINYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHNE, U3MEPEHHE, MOJEIIb, SIBIICHUE.

duznka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAJUOAKTUBHOCTD, MOJIEKYJIA, JIEKTPUUYECKUI
3apsij, BEUIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (M3MUYECKUE BEIWYUHBI, €IUHUIBI U3MEPEHHs, KOCMOC,
IJIaHEeTHl, 3B€3/1b1, ConHIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC TOPOIbI, TTOJIE3HBIE UCKOMAeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMMYeCKasi peakuus

Ilepuonuueckuii 3akoH. Ilepumoamueckass cucrema xumudeckux sieMeHToB J[. M. Mengeneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB XMMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOMOB, KaIUs, KAIBLHSI U UX COCINHECHUN B
COOTBETCTBHH C IOJOKEHUEM 3JIEMEHTOB B lIeproauyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOM CBA3U. THUIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJJIMYECKON PELIETKY U BUJA XUMUYECKOM CBS3HU.

Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XMMUYECKHUE CBOIMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM
KJIacCaM HEOPraHWYECKUX COCIMHEHHUM, FTEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMuaeckux peakiyii o pa3IMuHbIM PU3HaKaM (110 YHCITy U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB,
no TemwioBoMy 3(G(deKTy, Mo H3MEHEHHIO CTENEeHEeH OKHCIEHUS XUMHYECKHX 3JIEMEHTOB, MO OOPAaTHMOCTH, IO Y4YacTHUIO
KaTtajau3aTopa). JK30- U S3HIOTEPMUYECKUE PEAKIUHN, TEPMOXUMUUYECKUE YPABHEHHUS.



[TonsiTre 0 ckopocTu XUMHUECKOW peakiuu. [Torstrue 06 oOpaTUMBIX U HEOOPATUMBIX XUMHYECKHX peakiusax. [lonsarue o
TOMOTEHHBIX U TeTeporeHHbIX peakuusx. [lonstue o xkatammuze. [lonsTue o xumuueckoM paBHoBecHH. DaKTOPHI, BIUAIOMINE HA
CKOPOCTb XUMUYECKON PEAKIIUU U TIOJI0KEHHE XUMUYECKOTO PAaBHOBECHUS.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEAKIMU, JJIGKTPOHHBIM OalaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON  peaKIuu.
CocrapneHue ypaBHEHHUN OKUCIUTEIbHO--BOCCTAHOBUTENLHBIX PEAKIIMMA C UCTIOJIH30BAaHUEM METOa dJIEKTPOHHOTo OajaHca.

Teopust 27AEKTPOTUTUYECKON JUCCOLUAIUN. DIEKTPOIUTHI U HEIJICKTPOIUTh. KaTnoHbl, aHMOHBL. MeXaHu3M AUCCOIUAIIIH
BEIIECTB C Pa3IMYHBIMH BHIaMU XUMHUYECKOH cBsi3u. CTeneHs nucconuanuu. CUIbHBIC U CIa0ble IEKTPOIUTHIL.

Peakunu nonHoro oOmMeHa. Y ciaoBUS MPOTEKaHUs PEAKIM HOHHOTO 0OMEHa, MOJHBIE U COKpAIIEHHBIE HOHHBIC YPaBHEHHUS
peakiuii. CBOICTBA KUCIIOT, OCHOBAHUI M COJIEH B CBETE MPEJACTABICHHUIN 00 AIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIC
peakuuu Ha HOHBL. [loHATHE O rUApOIN3E COEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BELECTB — METAJUIOB U HEMETAIOB (rpaduta u
anmMasa), CJIOKHBIX BEIIECTB (XJOpUAA HATPHS), MCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEaKIUU OT BO3JEHUCTBUS
paznuyHbIX (PAKTOPOB, MCCIEIOBAHUE JJIEKTPOINPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcca TUCCOLMALMU KHUCIOT, LIEIoYerd U
coJiel (BO3MOKHO MCIOJIb30BAaHUE BHUJIE0 MATEPUAJIOB), MPOBEACHUE OMBITOB, MJUTFOCTPUPYIOLIUX MPU3HAKK MPOTEKAHUS peakuui
MOHHOro oOMeHa (oOpa3oBaHME OcCaJKa, BbIJEIEHHE Tra3a, oOpa30BaHHME BOJbI), OIbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (rOpeHue, peakiu pas3iioKeHUs, COCIWHEHUs), paclio3HaBaHHUE HEOPraHUYEeCKUX
BELIECTB C MOMOIIBIO0 KAUYECTBEHHBIX PEAKLIUN HA HOHBI, PEIICHUE SKCIIEPUMEHTAIbHbIX 3a/1a4.

Hemetanibl U ux coeinHeHUA

OOmiasi xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U
(u3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — FAJION€HOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJIOpa (B3aUMOICHCTBUE C METAILJIaMHU,
HEMeTaJulamMH, Ienodyamu). XisopoBogopoa. ColiiHas KHUCIOTa, XMMHYECKHE CBOMCTBA, MOJydeHUe, npumeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPO/Ia HAa OPraHU3M YesloBeKka. BaxkHelme XJI0puabl U UX HAX0XKICHHUE B PUPO/IE.

OObmas xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEHEHH OKUCIICHHS.
Crpoenue u (pusmueckre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AIIOTPOIHbIE MOAU(MUKALIUNA KUCIOPOAA U CEpHI.
Xumudaeckue cBoricTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3NUECKUE U XUMHUECKHE CBOMCTBA. OKCUIIBI CEPHI KaK MPEICTABUTEITN
KHUCIIOTHBIX OKCHJIOB. CepHasi KHCIOTa, (PU3NYECKUE U XUMHUYECKHE CBOMCTBa (OOIIME KaK MpEICTaBUTENS Kjacca KUCIOT U



cneruduieckue). XUMUYECKUE PEaKIUH, JIeKAIIMe B OCHOBE IPOMBIIIJICHHOTO CrMoco0a MOJyuYeHUsT CEepPHOUW KHCIOTHI.
[Ipumenenue cepHoit kuciaotbl. CoJi CEpHOM KHUCIOTHI, KaYeCTBEHHas peakius Ha cylbdaT-uoH. HaxoxnaeHue cepbl U e
COCIMHEHUI B TIpUpoe. XUMHUUECKOE 3arpsi3HEHUE OKPY>KaIOIIeH cpebl COETMHEHUSIMU Cephl (KUCIOTHBIC JOXKIM, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakrepuctuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHbIE CTETIEHU OKUCICHUS. A30T,
pacmnpocTpaHeHHe B pUpoje, hu3nueckue 1 XuMuieckue cBoiictBa. Kpyrosopot a3zora B npupoje. AMMuUak, ero Gpu3nueckue u
XUMUYECKUE CBOMCTBA, MojiydyeHue W mnpumeHeHue. Cojiu aMMOHUS, UX (PU3NUECKHE U XUMHUYECKHUE CBOWCTBA, MPUMEHEHUE.
KauecTBeHHas peakiysi Ha HOHbI aMMOHUS. A30THasi KUCJIOTA, €€ MOoJdyYyeHue, PU3nIecKue 1 XMMUYEeCKUe CBOICTBA (00IIMe Kak
MPEACTABUTENS KiIacca KHUCIOT M crneunduueckue). Vcnoiab3oBaHWEe HUTPATOB U COJIEW aMMOHHUSI B Kauy€CTBE MHUHEPAIbHBIX
ynoOpeHnii. XUMHUUECKOe 3arpsi3HEHHE OKPYKAIOMICH cpebl COSAMHEHUSIMU a30Ta (KUCJIOTHBIE JTOXKIM, 3arpsi3HEHHE BO3/1yXa,
MOYBHI U BOJI0EMOB). Docdop, amoTponHbie Mogudukauu pocdopa, puzndeckue u xumuueckue cpoictra. Oxcun dpocdopa (V)
u docdopHas KUciIoTa, PU3NYECKUe U XUMHUECKUE CBOMCTBA, nonydeHue. Mcnons3oBanue pocharoB B kauecTBe MUHEPATHHBIX
yA0OpeHuil.

O6mas xapaktepuctrka 3JeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIC CTENEHU OKUCIICHUS.
VYriepoa, amioTponHble MOAU(UKAIIMK, PACOPOCTpaHEHUE B MpuUpojie, (PU3MUECKHME M XUMHUYECKHE CBOMCTBA. AjcopOuus.
Kpyroopor yriepoaa B npupoze. Okcuipl yriaepoaa, ux pu3nyeckre 1 XMMUYECKUe CBOMCTBA, ACHCTBUE HA KUBBIE OPTraHU3MBbl,
MOJIydYeHHUE W TPUMEHEHHE. ODKOJOTWYeCKHe TMpoOJieMbl, CBs3aHHBIE ¢ okcuaoM yriepona (IV), rumoreza riobanbHOTO
MOTETUICHUsI KJIMMaTa, MapHUKOBBINA 3P deKT. YronbHas KUCIO0Ta U €€ COJU, UX (PU3NYECKUE U XUMUYECKHUE CBOMCTBA, MOJIyUYCHUE
u npuMmeHeHne. KadecTBeHHast peakius Ha kKapOoHaT-HOHbI. Vcmonp30Banne kKapOOHATOB B OBITY, MEIUIIMHE, TTPOMBITINIEHHOCTH
U CEJIbCKOM XO3SHCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHUYECKMX BEIIECTBaX KaK O COCAMHEHUSX yriepona (MeTaH, 3TaH, STHUJICH, alleTUJICH,
ATaHOJI, TJIMLEPHUH, YKCYCHas Kuciota). [IpupoaHble MCTOUHUKH YTJIEBOJIOPOJAOB (YroJib, IPUPOAHBINA ra3, HEPTh), NPOAYKThI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBINIIICHHOCTH. [IOHSATHE O OMOJOTHYECKH BaXKHBIX BEIECTBAX: JKHUpaxX, OenKax,
YIJIEBOJIAX — U UX POJIM B XKU3HU YeJoBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemnwnii, ero pusnyeckne m XMMUIECKHUE CBOMCTBA, MOy4YeHUE U nmpuMeHenne. CoeqnHeHus KpeMHus B pupojae. Oommme
npeactaBienust 00 okcuae kpemuus (IV) u kpemuueBoii kucnore. CUIUKATHI, UX UCIOJIB30BAaHUE B OBITY, B MPOMBIIIICHHOCTH.



Baxueiimme cTpoWTeNbHBIE MaTepHaNbl: KEpaMHKa, CTEKJIO, IIEMEHT, OeToH, Xene300eToH. I[IpobGiembr Ge3omacHOro
WCMOJIb30BaHUs CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0paslloB HEOPraHUYECKUX BEIECTB, CBOWCTB COJITHOM KHCIOTHI, MPOBEJCHUE KAu€CTBEHHBIX PEAKIUM Ha
XJIOPUI-UOHBI U HAOJIIOJICHUE TIPU3HAKOB UX MPOTEKAHMS, ONBITHI, OTpaXxaromue (GU3nIeCKUe U XUMHUYECKUE CBOMCTBA TaJlOreHOB
U UX COCAMHEHUN (BO3MOXKHO HCIIOJB30BAHUE BHUACOMATEPHUAIOB), O3HAKOMJICHHE C OOpa3liamMu XJOpPUIOB (TAJOTE€HUIOB),
O3HaKOMJIEHUE ¢ oOpaslaMu cepbl U €€ COCIUHEHUSIMU (BO3MOKHO MCMOJIb30BAHUE BUJIEOMATEPUATIOB), HAOIOJACHHUE MpoIecca
oOyIJIMBaHMs caxapa MOJ JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3yUYEHHE XMMHYECKUX CBOMCTB pa30aBICHHOU
CEpPHOI KUCJIOTHI, MPOBEACHUE KAYECTBEHHOUN peakIiuu Ha Cylab(aT-uoH U HAOMIOACHUE MpHU3HaKa €€ MPOTEKaHUs, 03HAKOMJICHUE
¢ (¢U3MYECKUMH CBOMCTBaMH a30Ta, pocdopa M UX COSAUHEHHH (BO3MOXKHO HCIIOJIB30BAaHHE BHJICOMATEpPUATIOB), oOpasnamu
a30THBIX M (PochHOpHBIX YyIOOpPEHHUM, MOJIydeHHe, COOMpaHHe, paclo3HABaHWE W HM3Y4YEHHE CBOMCTB aMMMaKa, IPOBEICHHUE
Ka4eCTBCHHBIX pEaklMii Ha HWOH aMMOHHMS U ¢docdaT-uoH W HU3YyYEHHE MPHU3HAKOB HX IIPOTEKAHMS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THON KHUCIOTBI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE BHUEOMATEpUANIOB), M3Yy4YCHUE MOJIeIIeH
KpPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, (ysuiepeHa, 03HAKOMIJICHHE C TPOILIECCOM aJCcOpOIMU PACTBOPEHHBIX BEIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJIydeHUE, COOMpaHUE, paclio3HABAaHUE U U3YUEHUE CBOMCTB YTJIEKUCIIOTO
rasa, IpoBeJCHNE KaueCTBEHHBIX pPeaKiuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHUE TTPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE
C NPOIYKIHENH CHUIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCHEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «BaxHeulne HeMETaJUIbl U UX
COCJIMHCHMUS.

MeTajLiibl U UX COeTUHEHUS

OO6mas xapaKTepUCTHKAa XMMHYECKUX JJIEMECHTOB — META/UIOB Ha OCHOBAaHWU WX TOJIOKeHHsS B Ilepumommdeckoil cucreme
xuMmudeckux anemMeHtoB . Y. MenaeneeBa u crpoenus atoMoB. CTpoeHue MeTamioB. MeTauimdyeckasi CBsI3b U METAJINYeCcKas
KpUCTAJUINYECKasl PEMIETKA. DIEKTPOXUMUYECKUN ANl HANPSHKEHUN MeTauioB. OU3nueckne 1 XMMAYECKUE CBOMCTBA METAJIOB.
OO61mue crnocoObl MoJiydeHus MeTaIIOB. [loHsATHE 0 KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CrijaBbl
(ctanb, 9yTryH, JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBITIUICHHOCTH.

[llenounsie mMeTamnel: nonoxkeHue B llepuonnueckon cucreme xumuueckux 3nemeHToB J[. M. MenneneeBa, cTpoeHne ux
aTOMOB, HaxOXJIeHHE B mpupoje. Pu3nuecKkue U XMMUUECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kaiusi). OKCUIbI U TUIPOKCHIBI
Hatpus U Kanus. [[puMeHeHre MEeT0YHbIX METAIUIOB U UX COEAUHECHUMU.



[[lenouyHo3eMeNbHBIE METAIJIBI MATHUM W KaJbLUN: MOJ0XKEHHE B [leprnoandeckoil cucreMe XuMU4YecKux aneMeHToB [I. U.
MenzaeneeBa, CTpOEHHE HMX aTOMOB, HaxoXAcHHWE B mpupoge. Duszndeckne M XWMHUYECKHME CBOMCTBA MArHUS M KAJIbIUA.
Baxneiine coequHeHus Kaabliusl (OKCHI, THIPOKCUI, COJTH). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AnmoMuHui: nonoxkenue B Ilepuoamdeckoil cucreme xumuueckux siemeHToB J[. M. MenpaeneeBa, CTpoeHHE aToOMa,
HaxoXXJIeHHe B mpupojaec. Puznueckue M XUMHYECKHE CBOMCTBa amtoMHHHUSA. AMGOTEpHBIE CBONMCTBAa OKCHJA M THUIPOKCHU]IA
AJTFOMUHHSL.

Kenezo: nonoxenue B Ilepuoanueckon cucreme xuMmuaeckux 3nemMenToB 1. . MenaeneeBa, CTpo€HHE aTOMAa, HAX0XKICHUE
B npupoje. Gusnueckue u XUMUYECKUEe CBOMCTBA kene3a. Okcuapl, ruapokcuanl u conu xenesa (II) u xenesa (III), ux cocras,
CBOICTBA U MOJTyYCHHUE.

Xumuyeckuii IKChepumenm:

O3HaKOMJICHHE C oOpa3laMd METAJJIOB W CIUIaBOB, WX (U3MYCCKHMMHU CBOMCTBAMH, H3YUYCHHE PE3YJIbTATOB KOPPO3UH
METAJIJIOB (BO3MOYKHO MCIIOJIb30BaHHME BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KaJIbIIMS M HATPUS C BOJOU
(BO3MO’KHO HUCIIOJIb30BaHUE BUIEOMATEPUATIOB), UCCIIEAOBAHNE CBOMCTB JKECTKOM BOJIBI, MIPOIECCa TOPEHUS Kelle3a B KUCIOPOIe
(BO3MOXKHO HCIMOJIb30BAHUE BUIEOMATEpPUAIOB), MPU3HAKOB MPOTEKAHUSI KAaUE€CTBEHHBIX PEAKIMil HAa MOHBI: MarHus, KajibIusi,
anmtoMuHus, 1MHKa, xene3a (II) u xeneza (I11), menu (II), HaOmr0IeHUE W OMUCAHKUE MPOLIECCOB OKPAIIMBAHUS TJIAMEHU HMOHAMHU
HaTpus, KaJus U KaJdblus (BO3MOXHO HCMOJIb30BAHUE BHJICOMATEPUANIOB), MCCIEAOBAaHUE aM(OTEPHBIX CBOMCTB TUIPOKCHU]IA
AJTIOMUHMS Y TUIPOKCHUIA IIUHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BakHelIlre MeTaJIbl U UX COCIMHEHUS».

XuMHS M OKPYKAKOLIAA cpeaa

BemiectBa n MaTepuaibl B IOBCEIHEBHOM )KU3HH YEJIOBEKA. be30ImacHoe ucnoib30BaHNE BEMIECTB U XUMUYECKUX PEAKIIUN B
obITy. [lepBast MOMOIIL TPU XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XMMHUYECKOE 3arpsi3HEHHUE OKpYXkarollel cpenbl (mpeaesibHas AoMycTUMasi KOHIeHTpauus BeecTs, nainee — [1/1K). Ponb
XUMUHU B PEIICHUH IKOJIOTHYECKUX MPOOIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CTIAaBbl METAJNIOB, TOJIMMEPHBIC MAaTEPUAIBI).

Meosicnpeomemnmnule céasu



Peanuzamus MeXmpeIMETHBIX CBsI3eH MPHU U3YYCHUU XUMHH B 9 Kilacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOMUX
€CTECTBEHHO-HAYYHBIX MOHATHHA, TaK U TIOHATHH, SIBJISIONMINXCS CUCTEMHBIMU JIJISI OTACIIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO
ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIe MOHSTHS: HAy4YHBIM (DakT, rumoresa, 3aKOH, TEOpHUs, aHAIU3, CHUHTE3, Kiaccu(uUKalus,
NIEPUONYHOCTD, HAOIIOICHNE, DKCIIEPUMEHT, MOJICTTUPOBAaHUE, U3MEPECHHE, MOJICITb, SIBIICHUE, ITAPHUKOBBIA 3PPEKT, TEXHOIOTHS,
MaTepHuabl.

duznka: MaTepusi, aTOM, DJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI, PaJHOAKTUBHOCTh, MOJICKYJIa, JICKTPUICCKUN
3apsijl, TPOBOJHUKH, TTOTYIIPOBOIHUKH, TUAJICKTPUKH, (DOTOIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, paCTBOPHUMOCTbh, KpHUCTAJUTMUECKas PEMETKA, CIUIaBhl, (PM3UYECKUE BEITMYNUHBI, CIMHUIIBI H3MEPEHUS, KOCMUICCKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢gorocuntes, npixanue, 6uocdepa, IKOCUCTEMa, MUHEPAIbHBIE YI0OpEHUS, MUKPOIJIEMEHThI, MAaKPOJIEMEHTHI,
MUTaTEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOIb, TOJIE3HBIE UCKOMAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS INTPOI'PAMMBLI IO XMMHUHMU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO O0IIIEr0 00pa30BaHUs JOCTUTAIOTCA B X0/1€ O0yUEHUS] XUMHUH B
€IMHCTBE Y4eOHON M BOCHUTATENBbHOM NEATEIbHOCTH B COOTBETCTBUM C TPATAULUOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU U
JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MTPaBUIIAMU U HOPMaMU MTOBEACHUS U CIIOCOOCTBYIOT MpoOLieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALMNA 00YyYarOIIUXCS.

JIMYHOCTHBIE Pe3yJbTaThl OTPAKalOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX
OpUEHTALUI U PacIIUPEHUE ONbITA AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOILLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEIUI0, TOHUMAaHUS 3HAUCHUS
XUMUYECKON HAYKH B JKW3HU COBPEMEHHOI'O OOIIECTBAa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(OpManuend o MepeaoBbIX
JOCTUKEHMSIX U OTKPBITUSX MUPOBOW U OTE€UECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTU B HAyUHBIX 3HAHUSAX 00 yCTPOWCTBE MUpa U
00111eCTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHNUS] O COLMAJIBHBIX HOPMax M MpaBUiIaX MEXJIMYHOCTHBIX OTHOUIEHHH B KOJUIEKTMBE, KOMMYHUKATHBHOU
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE€3HOM, y4eOHO-MCCIIEe0BATEIbCKOM, TBOPYECKOM M JPYrUX BHIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM AESTENbHOCTU MPU BBINOJHEHUU YYEOHBIX, MMO3HABATENIbHBIX 3a/1ay, BBITOJIHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUMU YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aWMMOIIOHMMAHUIO M B3aMMOIIOMOILM B IpoOIecce
ATOU yuyeOHOMU AESITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U NOCTYIKU CBOMX TOBAPHUILIEH C MO3UIIMM HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUIA MMOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

MHUPOBO33PEHYECKUE MPEJCTABICHUSI O BEIIECTBE U XUMHUYECKOM PEaKIMHU, COOTBETCTBYIOLUIME COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH M COCTAaBIIAIOIIME OCHOBY JJIsi TTOHMMaHUSl CYHIHOCTH HAay4YHOM KapTHUHBI MUpPA, IPEACTaBlIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTUSA IIPUPOABI, B3aUMOCBA3SX YEIOBEKAa C NIPHUPOAHOW CPENOM, O POJM XUMMHUU B IIO3HAHWU OTHUX
3aKOHOMEPHOCTEM;



MTO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE Ha IOJYyYEHHE HOBBIX 3HAHUI 10 XUMHH, HEOOXOAUMBIE ISl OOBSICHEHUS
HAOJII0/TAaEMBIX TPOLIECCOB U SIBJICHHM, MO3HABATENbHOM, HHPOPMAIIMOHHON U YUTATENBCKON KYJIbTYPBI, B TOM YHCJIE HABBIKOB
CaMOCTOSTENIbHON pPabOoThl C Yy4EeOHBIMM TEKCTaMM, CIPABOYHOM JIMTEpaTypoOH, AOCTYNHBIMH TEXHHUUYECKHUMHU CpEICTBAMU
UH(GOPMAIIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYEHHIO U TMO3HAHHUIO, JTI0OO03HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MTPOECKTHOU U
HCCIIEIOBATENbCKOM I€ATETbHOCTH, K 0OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHSI 00YUEeHHUsI B TabHEHUILIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBbIO, YCTAHOBKHM Ha 3J0pPOBBII 00pa3 *U3HH,
OCO3HAaHMWE MOCJIEACTBUM W HENPUATHE BPEAHBIX MPUBBIYEK (YMOTPEOIEHUS AJIKOroJisl, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOJII0ICHUS ITpaBUJI O€30MACHOCTH MPU OOPALIEHUH ¢ XUMHUYECKUMHU BELIECTBAMH B ObITY U peaibHOMN KU3HH;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUUECKOMY M3YUEHHUIO Mpodeccuil 1 TpyJa pa3IudyHOro poja, YBaKEHUE K TPYLy U pe3yJbTaTaMm TPYJOBOU
NEeSATEIbHOCTH, B TOM YHCJE HAa OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUU MO XUMHUHU, OCO3HAHHBIA BBIOOP MHAWBHUAYaIbHOU
TPAEKTOPHUH MPOJIOJKEHUST 00pa30BAHMS ¢ YUETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB
Y NOTpeOHOCTEN, YCIEIHOM TPOPECCUOHATBFHON IeSITEILHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHUN, TOTOBHOCTh aalTUPOBATHCSA
B PO ECCUOHAIBHOM CPEJIE;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU LeIecO00pa3HOe OTHOULIEHHE K TMPHUPOAE KaK HCTOYHHKY JKM3HM Ha 3emJjie, OCHOBE €€ CYIIECTBOBAaHMS,
NOHMMAaHHE LIEHHOCTH 3JJ0POBOrO M 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHME LIEHHOCTHU COOJIIOJCHUS MpaBuUil OE30MacHOrO MOBEACHUS MpU padoTe ¢ BELIECTBaMH, a
TAaKX€e B CUTYalHsIX, YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJECH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4YaeMble MPU HU3YYEHUU XUMUH, JJIA PEUICHHUsS 3a]ad, CBSA3aHHBIX C OKpYXarollen
MPUPOIHON CpeNloi, JJis MOBBILIEHUS YPOBHS AKOJOTHYECKON KYJIbTYPhI, OCO3HAHMS TJIOOATBHOIO XapakTepa SKOJIOTUYECKUX
npoOsieM M MyTel WX peleHUs] MOCPEACTBOM METOAOB XMMUH, HKOJIOTMUYECKOrO MBIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI



B cocraBe meTampeaMETHBIX PE3YNBTATOB BBIICISAIOT 3HAYUMBIC I (POPMUPOBAHUS MHPOBO33PEHHUS OOIICHAYYHBIC
MOHATHUS (3aKOH, TEOPHs, MPHUHIIUI, TUIOTE3a, (PaKT, cucTeMa, MPOIecC, IKCIEPUMEHT W JIPYroe.), KOTOPhIe HCIIONb3YIOTCS B
€CTEeCTBEHHO-HAYUHBIX YUEOHBIX MPEaMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHHMM U3 3THX MPEeIMETOB (DOPMUPOBATH MPEACTABICHUE O
IIEJJOCTHOM HAy4YHOM KapTHHE MHUpa, W yHUBEpCAIbHBbIC YyueOHbIC JEUCTBUA (MO3HABaTebHbIC, KOMMYHHUKATHBHBIC,
pPeryJIATHUBHBIE), KOTOPhIE 00ECIeuynBaOT (POPMHUPOBAaHUE TOTOBHOCTH K CAMOCTOSITEIFHOMY IIJIAHUPOBAHHUIO M OCYIIECTBICHHUIO
y4eOHOM e TeNbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

Bba3oBble JJjornvyeckue aeicTBusi:

YMEHHUS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TTPU OCBOCHUM 3HAHUM: PACKPBIBATh CMBICT XUMUUYECKUX MOHSTHI
(BBIACIATh, WX XapaKTEepHbIE MPHU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JPYTUMH TOHATHSAMH), HMCIOJIB30BAaTh IOHATHS IS
0OBSICHEHUS OTIEIbHBIX (PAaKTOB M SBJIICHHM, BHIOMPATh OCHOBAHUS M KPUTEPUHU JUIS KiacCH(pUKAIIMA XUMHUUYECKUX BEIIECTB U
XUMHUYECKUX peaKIi, yCTaHaBIWBaTh NPHUUYMHHO-CJICICTBEHHBIE CBS3M MEXIYy OOBEKTaAMH H3YUYCHHUS, CTPOUTH JIOTHYCCKHE
paccyxaeHus (MHIyKTUBHBIE, I€AYKTUBHbBIC, 110 aHAJIOTHUH ), IeJIaTh BHIBOJIBI U 3aKIFOUCHUS;

YMEHHE MPUMEHATH B IIPOIIECCE TO3HAHUS MTOHATUS (MPEIMETHBIE U METANIPEMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIE) MOJICIIH,
HCIIOJBb3YyEeMbI€ B XUMUHM, MTPEOOPA30BLIBATh IIUPOKO MPUMEHSEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS — XUMUYECKHUI 3HAK
(cuMBOJI BIeMEHTa), XUuMu4eckas (hopMysia U ypaBHEHUE XUMUYECKON Peakiiuu — MPU PEIIeHUH Y4eOHO-TT03HABATEIbHBIX 3a]1a4, C
y4ETOM ITUX MOJCIBHBIX MPEICTABICHUN BBISBISATH M XapaKTEPHU30BaTh CYIIECCTBEHHBIC INMPHU3HAKHA HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB M XHMHUYCCKHX pEaKIui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-CIICJACTBEHHBIC CBS3U H
MIPOTUBOPEYHS B U3yUaeMbIX MPOILIECCAX U SIBIICHUSIX.

ba3oBble nuccienoBare/ibCKue AeiiCTBUSA:

YMEHHE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHMS, a TaKkKe B KaueCTBE OCHOBBI IS
(dhopMUpOBaHUS TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHHII;

MPUOOPETEHHUE OMbBITA IO MJIAHUPOBAHUIO, OPTaHU3AIMN U MIPOBEJCHUI0 YUSHUUECKUX IKCIIEPUMEHTOB, YMEHUE HAOI0/1aTh
3a XOJIOM MPOIIecca, CaMOCTOSATEIHLHO MPOTHO3UPOBATH €T0 Pe3yabTaT, (OPMYIUPOBATh 000OIIEHUS U BBIBOJBI 110 PE3YJIbTaTaM
MIPOBEAEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIIATH OTYET O MPOJICITAHHON padoTe.

Pabora ¢ unpopmanmeii:



YMEHHE BBIOMpPATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BUIOB M (POpPM MpEICTaBICHHUS,
MOJIy4aeMYyI0 M3 pa3HbIX HMCTOYHUKOB (HAYYHO-NOIYJISIPHAS JUTEpATypa XUMHUYECKOIO COJEpXkaHUsS, CIPAaBOYHBIE IMOCOOUS,
pecypcsl HTEpHETa), KpUTHYECKH OLIEHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE NPUMEHATh PA3IMYHBIE METOJBI M 3aIllpOChl IPU MOMCKE M O0TOOpe MH(OPMALMK U COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOAUMBIX JJI BBIIIOJIHEHUS Y4E€OHBIX U IO3HABATEJBHBIX 3aJa4 ONpPEAENEHHOrO0 THIA, MPUOOPETEHHE OmlbITa B 001acTu
MCIOJIb30BaHuUs HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIIaICHNUE KyJIbTYPOH aKTUBHOTO HCIIOIB30BAHUS PA3TUYHbBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BBIOMPATh ONTHUMAIbHYIO (OpMy MpeAcTaBiICHUS HHPOPMAIUU M WIUIFOCTPUPOBATH
pelraeMble 3a/1a4i HECTIOKHBIMH CXeMaMH, JuarpaMmmamu, IpyruMu popmamu rpaduk 1 uX KOMOWHAIUSIMU;

YMEHUE HCIOJIb30BaTh M aHAIM3MPOBAaTh B MpolLecce y4eOHOM M HCCIeAOBATENbCKOM JEATENbHOCTH HH(OpMAnuUo o
BIIMSTHUM NIPOMBIIIJIEHHOCTH, CEJIbCKOTO X03sIMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOMN Cpeabl.

KoMMyHuKaTHBHBIE YHUBepcaibHbIe yueOHbIE 1eCTBHA:

YMEHHUS 3a]1aBaTh BOMPOCHI (B XOJ€ Iuanora u (Uiau) JUCKYCCUM) MO CYHIECTBY OOCYKIaeMol TeMbl, (OPMYIUPOBATH CBOU
MPEAJIOKEHHS] OTHOCUTENBHO BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHHUsI TIPEACTABIATh MOJYYCHHBIE PE3YNIbTAThl TO3HABATEIBHON MESTEIHHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaxX; JAeNaTh
MPE3EHTALUIO PE3YJIbTATOB BBIMOJHEHUS XMMHUYECKOrO H3KcrepuMmeHTa (1abopaTopHOro ombiTa, JadopaTOpHON padoOThl 1O
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

YMEHHs y4eOHOr0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEJIbHOM M MCCIIEAOBATEIbCKON NeATEIbHOCTH
MpU PEIICHUH BO3HUKAIONIUX MPOOJIEeM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COTIACOBAHUS TO3UIUN (0OCYXKIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBbI€ IITYPMbD», KOOPIMHAIUS COBMECTHBIX JCWCTBUN, OIpeneseHHEe KpPUTEPHUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoThI U JpyTHE).

PeryJasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHUE CaMOCTOSITENIbHO ONPENEisaTh LENH JIeATebHOCTH, IUIAHUPOBAaTh, OCYILIECTBISATh, KOHTPOJIMPOBATH U IMPHU
HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JIEATENbHOCTh, BBIOMpaTh Haubosee 3PQPEeKTHUBHBIE CIOCOOBI pElIEHUs Y4EeOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSTEIbHO COCTABJISTh WJIM KOPPEKTUPOBATH MPEAJOKEHHBI alroOpuTM AEUCTBUIA Mpu
BBITIOJTHEHUH 3aJlaHUi C y4y€TOM TOJYy4YeHHUS HOBBIX 3HaHMI 00 M3y4yaeMbIX OOBEKTax — BEIIECTBAX M PEAKIMSIX, OLCHUBATh
COOTBETCTBHE MOJYYEHHOTO PE3yJIbTaTa 3asBJIECHHOMN LEIH, YMEHHE UCIO0Jb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, PEJIAracMble B
YCJIOBHHM 33/IaHUU.



INPEAMETHBIE PE3YJIBTATDBI
B cocraBe mpenMeTHBIX pe3yibTaTOB MO OCBOCHHUIO O0SI3aTENILHOTO COACpaHHs, YCTAHOBJICHHOTO JaHHOUN (enepabHOiM

paboueit mporpaMMoil, BBIICNISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUM, crieliupuIecKue
JUTSL IPEIMETHOM 001acTu «XUMUS», BUIBI ICSITEIILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETAllUU, MPeoOpa30BaAHUIO
U IPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX U HOBBIX CUTYaIIUSIX.

K koniy oOydenus B 8 kiacce mpenMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)KaTh CPOPMHUPOBAHHOCTH y

oOy4Jaronnxcst yMEHUM:

pPacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUH: aTOM, MOJIEKyJla, XMMHYECKUU 3JIEMEHT, IMPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, CMECh (OIHOPOJHAs M HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCHUTENIbHASI aTOMHAasi M MOJIEKYJIsIpHas
Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsL Macca, MaccoBast 0JIs1 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb, 3JIEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCJICHUS, XUMHUYECKass peaKius,
KJIacCU(PUKAILUs peaKlMi: peakui COCANHEHNUS, PEAKIIUK PA3JI0KEHUs, PEAKIMK 3aMELLEHUs], peakuu oOMeHa, 9K30- U
SHAOTEPMUYECKUE PEAKLUH, TEIIOBOW 3(D(PEKT peakuuu, Sapo aToma, dJIEKTPOHHBIM €0l aToMa, aToOMHasi OpOUTalb,
paauyc atomMa, XUMHYECKas CBSA3b, MOJSpPHAs M HEMOJSIpHAs KOBAJEHTHAs CBS3b, MOHHAS CBSA3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas J10Jid BelllecTBa (MIPOLIEHTHAs! KOHIIEHTPALIKsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUNA U MPUMEHSTh 3TH MOHATHS P ONTMCAHUU BEILIECTB U MX
IIPEBPAILICHU;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHMsI (POPMYII BEILIECTB U YPaBHEHUI XUMUYECKUX PEAKIIHii;
OTIPE/EIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENIEHb OKHUCICHHUS 3JIEMEHTOB B OWHAPHBIX
COEIMHEHUSX, PUHAIIICKHOCTh BEILIECTB K ONPEIeIEHHOMY KJlaccy COeAMHEHUN Mo (popMyiiaM, BUJ XUMUYECKOW CBS3U
(KoBaJIeHTHas! U MIOHHAsI) B HEOPTAHMUYECKUX COCANHEHUSIX;

packpbiBatb cMbica llepuommueckoro 3akona JI. M. MenpaeneeBa: A€MOHCTPUPOBATH I[OHUMAHUE NEPUOAUYECKOMN
3aBUCHMOCTH CBOWMCTB XMMHYECKHMX JJIEMEHTOB OT UX MOJOXEHUSA B llepmomnueckol cucteMe, 3aKOHOB COXPaHEHUS
Macchbl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy lleproanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB: pPa3inyaTh
NOHATUS «TNaBHas moarpymnma (A-rpymma)»y u «mobounas noarpynna (b-rpymma)», manble u Oofbline MEPHOAIDI,
COOTHOCUTH 00O3HAUeHHUs, KOTOphle MMeroTcs B Tabmuue «llepumommueckas cucremMa Xxumuueckux snemeHToB J[. W.



MeHpeneeBay ¢ YUCIOBEIMU XapaKTEPUCTUKAMH CTPOSHHUS aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB | 3apsij siapa, ooiee
YHCIIO 3JICKTPOHOB M PACHPEIEIICHNE UX IO SJICKTPOHHBIM CIOSM);

KJ1acCU(UIIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEUIECTBA, XUMUYECKHUE PEAKIUHU (10 YUCIYy M COCTaBy
Y4YaCTBYIOIIUX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3D dekTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAsi ONKUCAHUE
MpUMEPaMH MOJICKYJISIPHBIX YPABHCHHUIA COOTBETCTBYIOIINX XUMUYECKUX PEAKITU;

MIPOTHO3WPOBAThL CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX KAa4eCTBEHHOTO COCTaBa, BO3MOYKHOCTH MPOTEKAHUS
XUMUYCCKUX MPEBPAIICHUHN B Pa3IUYHBIX YCIOBUSIX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOTI0 XHMHYECKOTO 3JIEMEHTa 10
dbopMmyne coeauHEHUs, MAacCOBYIO JOJIO BEIIECTBA B PAcTBOPE, MPOBOJUTH PAcCUEThl MO YPABHEHUIO XUMHUYECKOMN
peakiuy;

IPUMEHSTh OCHOBHBIC OIEpaIliid MBICIUTEIBLHON JESTENBbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IIeHHeE,
CHUCTEMAaTHU3AINIO, KIIACCU(DHUKAITNIO, BBIABICHHE MPUYUHHO--CIICACTBEHHBIX CBS3CH — IS M3YYCHHUS CBOWCTB BEIIECTB H
XUMUYCCKUX PEaKIi, €CTeCTBCHHO-HAYYHBIC METOJbI TIO3HAHWUS — HaOMIoIeHne, W3MEPEHHE, MOJCITUPOBaHMUE,
AKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN);

CIeIOBaTh MPAaBWJIaM TOJB30BAHMS XHUMHYECKOW TOCYI0M ¥ J1abOpaTOpHBIM OOOpYAOBaHHEM, a TakKKe IpaBHIIaM
oOpareHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU IO BBITTOJHEHHUIO J1a0OPATOPHBIX XUMUYECKUX OTBITOB IO
MOJIYICHUIO M COOMpPAHMIO Ta3000pa3HBIX BEHIECTB (BOJOPOJAa M KHUCJIOPOJA), TMPUTOTOBICHUIO PAcCTBOPOB C
onpenenEéHHON MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH M MPOBOJUTH XUMHUUYECKHE HKCIIEPUMEHTHI TIO
pPacro3HaBaHUIO PACTBOPOB MIENOYEH W KHUCIOT C TOMOIIBIO WHIUKATOPOB (Takmyc, (heHondTarenH, METUIOPAHK H

TPYTHE).

K koniy oOydenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE JOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y
oOy4Jaronuxcst yMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XMMHWUYECKUX IOHATHH: XMMUYECKUM DJIEMEHT, aTOM, MOJIEKYJld, UOH, KaTUOH, AHHWOH,
IIPOCTOE BEIIECTBO, CII0XKHOE BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHMCIICHMS, XHMHYECKas
peakiusi, XUMHUYECKas CBsA3b, TEIUIOBOM A(Q(dEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPACTBOP, DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, ANEKTPOIIUTHYECKAs] AUCCOLUAIINS, PEaKIIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOEe paBHOBECHE,



oOpaTtuMble M HEOOpATUMBIE pPEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH, OKHUCIUTEIh, BOCCTAHOBUTEIND,
OKHCJICHUE U BOCCTAHOBJICHUE, aJUTOTPOIHs, aM()OTEPHOCTh, XUMUYECKasl CBSA3b (KOBAJICHTHAS, HOHHASI, METAJUTIIECKAs ),
KpUCTAJNINYECKAsT PEHIETKA, KOPPO3USl METAIUIOB, CIUIABbl, CKOPOCTh XMMHUYECKOW PEAKLUHU, MPEAEIbHO NOMYyCTHUMAs
koHneHtpanus [TJIK Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITUHN U MPUMEHSATH 3TH MOHITHUS IIPU OMUCAHUU BEIIECTB U UX
IIPEBPAILCHUN;

HCTIOJB30BaTh XUMHUYECKYIO0 CUMBOJIMKY JIJII COCTAaBJICHUS (DOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUK;
ONPENENIATh BAJICHTHOCTh U CTENEHb OKHUCJICHUS XHUMHUYECKHX DJIEMEHTOB B COEAMHEHHUSX Pa3IM4YHOrO COCTaBa,
MIPUHAJIJICAKHOCTH BEIIECTB K OMPEACIEHHOMY KJIACCy COCIMHEHUH 1Mo (opmysiaM, BUJI XUMUYECKON CBS3U (KOBaJIGHTHAs,
MOHHAs, METAJUTMYECKAsi) B HEOPraHUYECKUX COCTUHEHUSIX, 3apsiji MOHA MO0 XUMHUYECKON (QopMylie, XapakTep cpelbl B
BOJHBIX PACTBOPAaX HEOPTaHMYECKUX COCAUHEHUN, TUIl KPUCTAIUIMYECKON PEMIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuonnueckoro 3akoHa J[. M. MeHneneeBa u EMOHCTPUPOBATh €r0 MOHMMAaHUE: OMHUCHIBATH U
XapakTepru3oBaTh Ta0auuHyto Gopmy [lepuoanyueckoil CUCTEMbI XUMUUECKUX AJIEMEHTOB: pa3inyaTh MOHSATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)», Manbie U 00JbIINe TEPUObl, COOTHOCUTh 0003HAYCHUS,
KOTOpPhIE UMEIOTCS B MEPUOJUYECKOW TaOJIMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsj siapa, 00IIee YUCIIO0 JIEKTPOHOB U pacIpeeieHue UX Mo dJIEKTPOHHBIM CII0SIM), OOBSICHSITh
o0I1ue 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COCAMHEHUHN B MpEjesiax MajbiX MEPHOJIOB U TJIABHBIX
HNOATPYHI C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUITMPOBATh XUMHYECKHE AJIEMEHTHI, HECOPTAHUUECKHUE BEIECTBA, XMUMUUYECKHE PEAKIUU (II0 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 W3MEHEHHWIO CTENEeHEW OKHCICHUS XHMHYECKUX
3JIEMEHTOB);

XapakTepru3oBaTh (OMHUCHIBATH) OOIIME W CHENUPUYECKHE XWMHYECKHE CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB,
MOATBEPkKAasi ONMMCAHNE MPUMEPAMHU MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;
COCTaBJIATh YPABHEHUS HJIEKTPOJMTHUYECKON AUCCOIMALMM KHUCJIOT, IIEJIOYe M COJed, NOJIHbIE W COKpaIlEHHbIC
YpaBHEHUSI PEaKIMii MOHHOTO OOMEHa, YPaBHECHUS PEAKIUH, MOATBEPKIAIONMINX CYIIECTBOBAHUE TCHETHYECKOW CBS3U
MEK]1y BEIlIECTBAMHU PA3JIMYHbBIX KIJIACCOB;



PacKpbIBaTh CYITHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPECTBOM COCTABIICHHUS 3JIEKTPOHHOTO OanmaHca
ITUX PEAKLINN;

IPOTrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTU NPOTEKAHUS XHWMHUYECKHX
PEeBpPAILCHUN B PA3IMYHBIX YCIOBUSAX;

BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa MO
dopMynie COeIUHEHMs, MAcCCOBYIO JOJIO BEIIECTBA B PAcTBOPE, MPOBOJAUTH PAcUEThl MO YPABHEHHIO XUMHUYECKOU
peakiuy;

coON01aTh MpaBUiia MOJb30BAHUA XHMHUYECKOW IOCYJIOM M JIaDOpaTOpHBIM O0OpPYIOBAHHMEM, a TaKKe IMpaBUiia
oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BBITOJHEHHIO J1a0OPATOPHBIX XUMUYECKUX OMBITOB IO
HOJyYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIIEKUCIIOro ra3a);

IPOBOJUTH PEAKIMH, MOATBEPKAAIOIIME KAYECTBEHHBI COCTAB PA3JIMYHBIX BELIECTB: PACIIO3HABATh ONBITHBIM ITyTEM
XJIopua-, OpoMua-, HoaAuI-, Kapobonar-, pocdar-, cunukar-, cynbdar-, THIPOKCUA-UOHBI, KATUOHBI aMMOHHUS U HOHBI
M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OIEpPalMUd MBICIUTEIbHON JAESATENbHOCTH — aHaJM3 M CHUHTE3, CpaBHEHUE, 0000IIeHHe,
CUCTEMATHU3AlLIMIO, BBISIBICHHE MPUYMHHO-CIEACTBEHHBIX CBS3€M — MJii M3Y4YEHHUs CBOWMCTB BEIIECTB U XMMHYECKHUX
peaklMii, €CTeCTBEHHO-HAayYHbIE METOJbl MO3HaHUs — HaOJI0JIEHUe, W3MEpPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peayIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne KoJsun4yecTBo 4acoB
DJIeKTPOHHbIE
HaumenoBanue pa3jaesioB (undposbie)
n KoHnTpoabn IIpakTHyeck
H TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
/ ble paboThI He padboTsbl
pecypchl
n
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
bubmuorexa [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 IIPaKTUYECKON 17e
NEeATEILHOCTH YeI0BEKA T
bubmnoreka IIOK
1. BemectBa 1 xumuueckue
15 1 https://m.edsoo.ru/7f418
2 peakuuu
37c
Hroro no pazneny 20
Pasnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHNYECKUX BelIeCTB
2. Boznyx. Kucnopoa. Bubmorexa TIOK
6 https://m.edsoo.ru/7f418
1 [TonsTHE 00 OKCHIaX
37c
2. Bonopoa.Ilonsitue o Bubmorexa TIOK
8 1 https://m.edsoo.ru/7f418
2 KHCIIOTaX U COJISIX
37c
2. Bopa. PactBopsl. [lonsiTne bubmorexa HOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUSX By



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

) OCHOBHBIE KJIaCChI bubmuorexa [JOK
4' HEOPraHUYECKUX 11 https://m.edsoo.ru/7f418
COEIMHEHNH 37¢
Uroro no pazueny 30

Pa3znen 3. [lepuoanueckuii 3aK0H

u [lepuognueckas cucrema xummueckux 3jaementon /1. U.
MemnpeneeBa. CTpoeHune aToMoB. XUMHu4ecKas ¢Bsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKINU

[Tepuoanyeckuii 3aKoH U
3 [lepuonuueckast cucrema bubnuoreka [JOK
1' XUMHYECKHUX 3JIEMEHTOB 1. 7 https://m.edsoo.ru/7f418
W. Mennene-ea. CtpoeHue 37c
aToMa
XuMUYeCcKas CBS3b.
bu6nunoreka [IOK
3. OKHCIUTENBHO-
8 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTENIbHBIE 176
peaxiuu
bubmnoreka IIOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
but6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37¢
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KVIACC

Ne KoanuecTBo yacos
DJIeKTPOHHbIE
HaumenoBanue pa3jiesioB (undposbie)
n KonTpoasu [MpakTnyeck
U TeM IPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
/ ble paboThI He padboTsbl
pecypchl
n
Pa3nes 1. BemecTBo U XuMH4YecKkHe peakiun
[ToBTOpeHwue u yriayodieHue bubnuorexa [HOK
3HAaHUW OCHOBHBIX Pa3JeioB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiiacca 636
bubnnoreka IIOK
OCHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
XUMUYECKUX PEeaKIuid
636
DIEeKTPOTUTHIECKAS bubnmnoreka [JOK
JUCCOITHAINS. XUMUYECKUE 8 1 1 https://m.edsoo.ru/7f41a
peaKkIMu B pacTBOpax 636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
OO01mas xapakTepuCcTHKa bubnuotexa [JOK
XUMHYECKHUX DIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynne. ["anorenst 636



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

OO6m1as XxapakTepucTUKa
bubnuoreka [IOK
XUMHYECKUX AJIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
VIA-rpynmel. Cepa u e 636
COCJIUHCHUSA T
OO0mas XxapakTepucTUKa
P P bubnnoreka IIOK
XUMIFCCICX STICMCHTOB 7 https://m.edsoo.ru/7f41a
VA-rpymnmsl. A3ot, pocdop 632 T '
U UX COCIUHCHUSA T
OO6m1as xapakTepucTuKa
P P bubmorexa [JOK
XAMHYECKHUX JJICMEHTOB
8 https://m.edsoo.ru/7f41a
IVA-rpynnel. Yraepon u 636
KPEMHUI U UX COEIUHEHHUS T
Hroro no pazneny 25

Paznen 3. Mera/Liibl 1 X COeIMHEHUS

OO01me cCBOMCTBA METAIIIOB 4

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636

Baxxnelime MeTajuibl 1 UX 16
COCTUHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636

Hroro no paszneny 20

Pasznen 4. Xumus 1 oKpy:Kamomas cpeiaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bu6nuoreka [IOK

4. B
CUECTBA 1 MATCpUAIIL! B 3 https://m.edsoo.ru/7f41a
1 JKA3HU YEJI0BEKa
636
Uroro no pazueny 3
bu6nmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
J KoaudecTBO 9acoB
JJIeKTPOHHbIE
Jara P
I Kontpoas | Ilpaktuue nupposbie
Tema ypoka Bce usyde
/ HbIE cKHe o o0pasoBareiib
ro
I padoThI padoThI Hbl€ pecypchbl
bubanoreka
IIpenqmer xumuu. Ponb xumun B 1 LIOK
’KU3HU YejoBeKa. Tena u BelecTna https://m.edsoo.r
u/ff0d210c
bubanoreka
ITorsaTne o MeToaxX ITO3HAHUS B 1 [HOK
XUMUH https://m.edsoo.r
u/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna bubnuoteka
paboThI B 1a00paTOpUU U IPUEMBI 1 LIOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.r
000pyIOBaHUEMY u/ff0d23dc
bubnunoreka
Yucrtele BemecTBa u cMecu. CrocoOsl 1 HOK

pa3aciICHUA cMmeceit

https://m.edsoo.r
w/ff0d26¢ca
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[TpakTrueckas padora No 2
«Paznenenue cmeceit (Ha mpumepe
OUYMCTKH ITOBApPEHHOU COJIN)»

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d28c8

ATOMEI U MOJICKYJIbI

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

XHUMHUYecKre 3IEMEHTRI. 3HaKH
(CI/IMBOJ'ILI) XUMHUYCCKHUX DJICMCHTOB

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d2be8

HpOCTBIC H CJIOKHBIC BCIIICCTBA

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO—MOJ’IeKy.]'IHpHOC YUCHUC

bubnnoreka
[HOK
https://m.edsoo.r
u/ffod2d50

3aKOH IOCTOSHCTBA COCTaBa BEIECTB.
Xumunueckas popmyina. BaneHTHOCTb
aTOMOB XMMHUYECKUX 3JIEMEHTOB

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d2eae

OtHocHUTenbHAs aTOMHAas Macca.
OTtHocHUTEIbLHAS MOJICKYJIsIpHAad Macca

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d323c

MaccoBast 1o XUMHYECKOTO
3JIEMEHTA B COEAUHEHUU

bubauoreka
HOK
https://m.edsoo.r
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w/ff0d350¢

bubnuoreka
Komnnuectso BemecTsa. Mok, LIOK
MougnsipHast macca https://m.edsoo.r
u/ff0d5230
bubnuoreka
Pu3nyecKue 1 XUMUYECKHUE SBIICHUS. LHOK
XuMHU4YecKask peaKLus https://m.edsoo.r
u/ff0d37fa
bubnuoreka
[Ipu3Haky u ycioBus NPOTEKAHUS LHOK
XUMUYECKHUX PEaKLUn https://m.edsoo.r
vw/ffod3al6
bubnuoreka
3aKOH COXpPaHEHHs MacChl BEIECTB. I[IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.r
u/ffod3b88
bubnuoreka
Brluncienus Koau4ecTBa, MacChl 10K
BEIL[ECTBA 10 YPABHEHUAM
m yp . https://m.edsoo.r
XUMHYECKHX PEeaKIIUii
eeiHx peardt w/ff0d5708
bubnuoreka
Knaccudukanus xumuaecknx
I[HOK

peakiuit (CoeTMHeHNs, Pa3I0KEeHHUSI,
3aMelleHus, ooMeHa)

https://m.edsoo.r
u/ff0d3134
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M. B. JIoMOHOCOB — y4€HBIi-

Bbubauoreka

OK
sHIMKIoneaucT. O600IeHre 1 1
CHCTEMaTH3alUs 3HAHUM hitps://m.edsoo.r
. w/ff0d40c4
bubnmnoreka
Kontponbnas padora Nel mo teme LIOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.r
u/ff0d4290
bubnuoteka
Boznyx — cmecsk razos. CoctaB OK
Bo3ayxa. Kucnopon — snemeHt u 1
npocroe BemiecTBo. O30H hitps://m.edsoo.s
p HIECTEO: w/ff0d448e
. bubnuoTeka
®dusnyecKue 1 XUMUUECKHE CBOMCTBA OK
KHCIJIOPOJia (peaKIuu OKUCIICHHUS, 1
ropenwue). [TousTre 06 OKCHIAX hitps.//m.edsoo.r
PEHHE). A w/ff0d4614
bubnuoteka
CniocoObI MoTy4eHUs KHCIOpo/ia B OK
1a060paTOpUU U MPOMBIIUIEHHOCTH. 1
ITpumeHeHHe KUCIOpOaa hitps:/im.cdsoo.r
P poA w/ff0d497a
TennoBoii 3 PexT XUMUIECKOI bubnunoreka
peakuuu, MOHATHE O [HOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.r
U SHAOTEPMUUYECKUX PEAKIUAX u/ff0d4790
bubnuoteka
TormnuBo (HedTh, yroiab U METaH).
[HOK

3arpsi3HEHHE BO3IyXa, CIOCOOBI €ro
NPEIOTBPALICHHS

https://m.edsoo.r
u/ff0d4cda
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[TpakTrueckas padora Ne 3 o Teme

Bbubauoreka

OK
«[lomyuenue u cobupanue .
AyAeHac 1P . https://m.edsoo.r
KHUCJIOPOJA, U3YYEHHUE €T0 CBOKMCTBY» W0ddae)
bubnmnoreka
Boz[opoz[ — 3JIEMEHT U IPOCTOE I_[OK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.r
w/ff0d4ddo
bubnuoteka
®u3nyecKue U1 XUMHYECKHE CBOMCTBA LIOK
Bojiopoja. [[puMenenne Bojopoaa https://m.edsoo.r
w/ff0d4ddo
bubnuoteka
[TonsATHE 0 KHCTOTAX U COJIAX HOK
https://m.edsoo.r
w/ffod50d2
bubnuoteka
CniocoObI moy4eHus BOAOPOia B [HOK
naboparopuun https://m.edsoo.r
v/ff0d4ddo
[IpakTuueckas padora Ne 4 o teme LBII?£HOTGKa
«[Tony4yenne u cobupanue BOAOPOA,
Y . P AOPO https://m.edsoo.r
W3yYEHUE ETO CBOMCTB» WE0d4fA2
bubnuoteka
ModnsipHblii 00BEM ra30B. 3aKOH LHOK

ABoraapo

https://m.edsoo.r
u/ff0d542e
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Brruncienus o0béMa, KOJIHYECTBA

bubanoreka

HOK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
- 61.E https://m.edsoo.r
KOJIMYECTBY B CTBa MJIN O0BEM
y Betl y Wf0d55a0
.. bubnuoreka
Brrunciienusa 00bEMOB ra3oB IO 1IOK
ABHEHHIO PEaKIIMU Ha OCHOBE
yp 6 "p . https://m.edsoo.r
3aKOHa 00BEMHBIX OTHOIIEHHH ra30B
u/ff0d5708
bubnuoreka
dusnueckue 1 XUMHUIECKHE CBOIICTBA LIOK
BOJIBI https://m.edsoo.r
u/ff0d587a
bubnuoreka
CocraB ocHoBanuil. [Tonstue 06 [HOK
MHJIAKaTOpax https://m.edsoo.r
u/ff0d59e2
Bopna xak pactBopuTens. bubanoreka
Hacoenmennnie 1 HeHAaCBIIEHHBIC LHOK
pactBOpBl. MaccoBas 10J1s BelecTBa https://m.edsoo.r
B pacTBOpE u/ff0d5b40
[IpakTuueckas padora Ne 5 o reme bubnuoreka
«ITpuroroBieHue pacTBOPOB ¢ I[HOK
onpeaesEHHON MacCOBOM J10IeH https://m.edsoo.r
pacTBOPEHHOTO BEIIECTBA u/ff0d5eba
bubnunoreka
KonTtponbHast padota Ne2 o reme LIOK

«Kucnopoa. Bonopoxn. Boga»

https://m.edsoo.r
u/ff0d6342
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Bbubauoreka

OKcupl: COCTaB, KiIacCuUKaIus, HOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
. Bubnuoreka
[TonyyeHnue u XUMHYECKUE CBOICTBA
KHUCJIOTHBIX, OCHOBHBIX U HOK
aM(OTEpHHIX OKCHJIOB https://m.edsoo.r
u/ff0d664e
bubnuoreka
OcHoBaHHUsI: COCTaB, KiaccuduKarus, LIOK
HOMEHKJIaTypa https://m.edsoo.r
uw/ff0d67ca
bubnuoreka
[Tonyuenue n XuMHU4YECKHE CBOMCTBA HOK
OCHOBaHMUM https://m.edsoo.r
uw/ff0d67ca
bubnuoteka
Kucnotsl: cocras, kinaccuduxarus, LIOK
HOMEHKJIaTypa https://m.edsoo.r
w/ff0dfee2
bubnuoreka
[TonyuyeHue u XMMUYECKHE CBOMCTBA LHOK
KUCIIOT https://m.edsoo.r
w/ff0dfee2
bubnmoreka
Conu (cpennue): HOMEHKIATypa,
[HOK

CIIOCOOBI TOMYYEHUS, XUMUIECKHE
CBOMCTBA

https://m.edsoo.r
u/00ad9474
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[IpakTuyeckas padora Ne 6. Pemenue bubnuoreka
9KCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME HOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.r
COCIMHEHUI» u/00ad9b7¢
bubnuoreka
I'eneTnueckas CBA3b MEXIY KI1acCaMH HOK
HEOPraHWYECKUX COCAVNHEHUN https://m.edsoo.r
u/00ad9a50
bubnuoreka
OO6o6uieHe U cucTeMaTU3alus LIOK
3HAHUI https://m.edsoo.r
u/00ad9cb2
KonTposabnas padora Ne3 mo teme bubmorexa
"OCHOBHBIE KJIacChl HEOPTAaHUYECKUX HOK
S https://m.edsoo.r
u/00ad9ela
[TepBbie MOMBITKY KIacCUpUKAITTT bubmorexa
XUMHUYECKHX 3JIeMeHTOB. [loHsTHE O HOK
https://m.edsoo.r
TPYIIax CXOJHBIX 3JIEMEHTOB W/00ad9ffa
[Iepnoanueckuit 3aK0H U bubnuoreka
[lepuoanueckast cucrema [HOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.r
Menneneena u/00ada52c¢
bubnuoreka
[HOK

[lepronpl, rpymmel, HOATPYIIIBI

https://m.edsoo.r
u/00ada52c¢
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Bbubauoreka

Crpoenue atomoB. COCTaB aTOMHBIX [HOK
anep. M3oronsl https://m.edsoo.r
u/00ada342
CrpoeHue 3IIeKTpOHHBIX 000JI0YeK bubamorexa
aTOMOB 3JIeMeHTOB [lepuonnueckoin HOK
https://m.edsoo.r
cuctemsl J. 1. Menaeneepa 1/00ada6be
XapakTepucTuKa XUMHYECKOTO bubnuoreka
3JIEMEHTA I10 €T0 MOJIOKEHUIO B LHOK
[Iepnonnueckoit cucreme /1. Y. https://m.edsoo.r
Menneneena u/00adal24
3nauenue [lepuonuyeckoro 3aKkoHa bubnuoreka
JUISl pa3BUTHS HAYKH U NTPAKTUKU. [1. LHOK
N. MengaeneeB — y4€HbIi, IEIaror 1 https://m.edsoo.r
IpaKIaHUuH u/00ada96e¢
bubnuoreka
DNEKTPOOTPULIATEIIBHOCTh AaTOMOB [HOK
XAMUYECKHUX DJIEMEHTOB https://m.edsoo.r
w/00adaabg
bubnuoreka
HNonHasa xumnueckas CBs3b LOK
https://m.edsoo.r
u/00adac34
bubnuoreka
KoBasieHTHas nosisipHas XUMH4YECKast I[HOK

CBs3b

https://m.edsoo.r
u/00adaab8
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Bbubauoreka

KoBanenTtHas HenossipHas HOK
XUMHUYECKas CBS3b https://m.edsoo.r
u/00adaab9
Bubnuoreka
CTreneHb OKUCIEHUSI HOK
https://m.edsoo.r
u/00adae28
bubanoreka
OKHUCIIUTENFHO-BOCCTAHOBUTEIHLHEIE LIOK
peaxKuu https://m.edsoo.r
u/00adb076
bubanoreka
HOK
OKHUCIIUTEN U BOCCTAHOBUTEIU
https://m.edsoo.r
u/00adb076
KonTtponbHas padota Ne4 o reme brbmorexa
[HOK
«CTtpoenue atoMa. XuMHUUYecKast
CBS3E https://m.edsoo.r
u/00adb486
bubanoreka
PesepBHrIit ypok. O6001ICHHE U IIOK
cUCTeMaTHU3anus 3HaHUN https://m.edsoo.r
u/00adb33c
bubanoreka
PesepBHeIit ypok. O6001ICHHE U IIOK
cUCTeMaTH3anus 3HaHUN https://m.edsoo.r
u/00ad9cb2
" bubanorexa
PesepBHbIif ypok. O0001ICHHE 1
HOK

cUCTEMaTH3alus 3HaHUH

https://m.edsoo.r
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u/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KVIACC

N

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHuTtpousb
HbIE
padoThI

IIpakTHyec
KHe padoThl

Jlara
U3y4eH
U

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibH
ble pecypchl

[lepronnyueckuii 3aKoH. bubanoreka
Ilepnonuueckas cucrema 1 IHOK
XUMHUYECKUX 3JieMeHTOB [[. 1. https://m.edsoo.ru
Menneneena /00adb59e
3aKOHOMEPHOCTH B bubnuorexa
U3MEHEHUHU CBOWCTB 1 HOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPHOIOB /00adb6b6
Bbubnuoreka
Knaccudukauus n 110K
HOMEHKJIaTypa 1
yp https://m.edsoo.ru
HEOPraHUYECKUX BEIIECTB
P t /00adb7e2
. bubauoreka
Buael xumMudeckoii cBsI3u U
IIOK

THUIIBI KPUCTAJUIMYECKUX
peLETOK

https://m.edsoo.ru
/00adbac6
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KonTtponsnas padora Nel mo
teMe «lloBTOopeHue u
yriyosieHue 3HaHUuH
OCHOBHBIX pa3/IeJIoB Kypca 8
KJacca»

Knaccudukanus xumuaecknx bubmmorexa
PeaKLui 10 pa3InYHbIM HOK

https://m.edsoo.ru
fipusHakam /00adbeb0
ITonsiTue o ckopocTu bubnuorexa
XUMHUYECKON PEaKLMH. HOK
[IonsiTue 0 TOMOTE€HHBIX U https://m.edsoo.ru
IeTEPOrE€HHBIX PEAKIMIX /00adbe9a
[TonsiTHE O XUMHUYECKOM
paBHOBecuH. PaKkTOpHI, bubnuoteka
BIIMSIIOIIME HA CKOPOCTh HOK
XUMUYECKON PEAKLINU U https://m.edsoo.ru
MOJIOKEHNE XUMUYECKOT'O /00adc28¢
paBHOBeCHS

bubnuoreka
OKHCITUTENTBHO- HOK
BOCCTaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru

/00adcade
Teopust 2NEKTPOITUTHYECKON EP(I?EHOTGM

nucconuaru. CUIbHBIE U
cJ1a0bIe 3IEKTPOITUTHI

https://m.edsoo.ru
/00adcd68



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

Bubaunoreka

HMounnrie ypaBHEHUS peakIui HOK
yp p https://m.edsoo.ru
/00add448
XUMHUYECKHAE CBOMCTBA KHUCIIOT
o Bbubanoreka
1 OCHOBAHUH B CBETE
MpeJCTaBICHUI 00 HOK
p . https://m.edsoo.ru
BJIEKTPOJIUTUUECKON 100add5ds
IUCCOLIMAIINNA
XHUMHYECKHE CBOMCTBA COJIEU bubanoreka
B CBETE MpeACTaBIeHUN 00 HOK
BJIEKTPOJIUTUYECKON https://m.edsoo.ru
JUCCOLMAIUU /00add8b2
Bbubnuoreka
o HOK
[TonsiTue o ruaponaU3e coen
https://m.edsoo.ru
/00add9d4
Bbubnuoreka
O0600mmenue u HOK
cUcTeMaTH3alus 3HaHu https://m.edsoo.ru
/00addd12
Bbubnnoreka
[IpakTuueckas padbora Ne 1.
HOK
«Pemrenue
sana https://m.edsoo.ru
BHBIX q
SKCTIEPUMEHTAI Tady 100addbfa
KonTpomasHnas pabora Ne2 mo bubnuoreka
TeMe «DIEKTPOIUTHYECKAS HOK
aucconuanma. XuMU4YecKue https://m.edsoo.ru
/00addec0

pEaKIiu B pacTBOPax»
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OO01as xapakTepuCTHKa

Bubmanoreka

raJIoreHOB. XUMHUYECKUE HOK
. https://m.edsoo.ru
CBOICTBA Ha IpUMeEpE XJI0pa 100addfe?
Xnopoogopoa. ComnsiHast bubnmoreka
KHCJIOTa, XMMHUYCCKHEC IHOK
CBOMCTBA, MTOJIyYEHHUE, https://m.edsoo.ru
IpUMEHEHHE /00ade104
[IpaxTuueckas padora Ne 2 o bubnmnoreka
teme «llomydenue cossiHoOM LHOK
KHUCJIOTBI, U3y4YECHUE €€ https://m.edsoo.ru
CBOMCTBY» /00ade348
Brrunciienus 1o ypaBHeHUSIM bubnuortexa
XUMUYECKUX PEAKLUM, ECIIH HOK
OJIMH U3 PEareHTOB JIaH B https://m.edsoo.ru
HN30BITKE /00ade488
bubnuotexa
OO6mas XxapakTepucTUKa LIOK
3neMeHTOB VIA-rpynmsl https://m.edsoo.ru
/00ade64a
AnnoTpornHsie MOAU(PUKALIUN bubnuoreka
cepel. Haxoxaenue ceprol U €€ IIOK
COCIMHEHUH B IIPUPOJE. https://m.edsoo.ru
XHUMHUYECKUE CBOMCTBA CEPBI /00ade64a
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CepoBoaopo/1, CTpOCHHE,

Bubaunoreka

HOK
¢du3nuecKre 1 XUMHUYECKHE
cBOHCTEA https://m.edsoo.ru

BOWCTB

/00ade802
Oxkcuabl cepbl. CepHast bubnuorexa
KHCTI0Ta, PUBNICCKUE U HOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru
NPUMEHEHUE /00adea28
XUMHUYECKUE PEAKIIUH,
JIeXKalMe B OCHOBE

bubnuorexa
MIPOMBIIIJICHHOTO CII0c00a OK
MOJIYYEHUS] CEPHOU KUCIIOTHI. 1
XHUMHYECKOE 3arpsi3HEHHE Buips. m.cdsoey

. p /00adec8a

OKPY>KaIOIIEH Cpebl
COCTMHEHUSIMU CEPBI

bubnuorexa
Beruucnenue maccoBoi 10U HOK
BBIXOJA IIPOIYKTA PEAKLIUHU https://m.edsoo.ru

/00adec8a
OO61mas xapakTepuCcTHKa

bubnuorexa
371eMEeHTOB VA-rpynisl. A30T, OK
pacnpocTpaHeHue B IPUPOJIE, 1

https://m.edsoo.ru
buznYecCKre 1 XUMUIECKHE

/00adecat

CBOMCTBA
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AmMHaK, ero pu3nvecKue u

Bbubanoreka

XUMHUYECKHE CBOMCTBA, HOK
IIOJIy4YEHUE U IPUMEHEHUE ilggzsa/f/ongfdsoo.m
[IpaxTuueckas padora Ne 3 o brbmmorexa
teMe «llomydenue ammuaka, huttopi//m.edsoo.ru
U3YYEHUE €r0 CBOWCTBY» 100adf180
A30THas KHCI0TA, €€ brbmmorexa
bu3nueckrue 1 XUMUUYECKHE thtOpi//m.e dsoo.ru
CBOIICTBa 100adf306
Hcnonp3oBaHnue HUTPATOB U

COJIEW aMMOHHS B KA4ECTBE bubnmnoreka
MHUHEpaJIbHBIX Y100pEHUH. HOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru
OKpYKarolleu cpenbl /00adf518
COEIMHEHUSIMU a30Ta

®ochop. Oxeun docdopa (V) bubnmnoreka

u ¢pocdopHas KUCIoTa, HOK
buznyecKkue 1 XuMUYECKHe https://m.edsoo.ru
CBOICTBA, MTOJTy4YECHHE /00adf68a
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Ucnonb3oBanue hocdaTtoB B bubnuoreka
Ka4eCTBC MMHCPAJIbHBIX ]_[OK
ynoopeHuii. 3arps3HeHHe https://m.edsoo.ru
npUpoAHOii cpensl hocharamu /00adfc20
bubmanoreka
Yrnepon, pacnpocTpaHEeHUE B OK
npupoje, Gpu3ndecKue u I
XUMHUYECKHE CBOMCTBA hitps://m.edso0.ru
/00adfd9c¢
Oxkcunsl yriaepoaa, ux
bubanoreka
bu3HYeCKue U XUMHIECKHE
" HOK
CBOMCTBA. DKOJIOTHYECKHE
IpOo0JIEMBI, CBSI3aHHBIE C hitps'//m.edso0.ru
p ’ /00adfebe
okcuoM yriepoga (IV)
bubmanoreka
. HOK
YronbHasg KUCI0Ta U €€ COnU
https://m.edsoo.ru
/00ae006¢
[IpakTuueckas padbora Ne 4 o
" Bubnuoreka
teme "llomydyenue
HOK
YIIIEKUCIIOTO Ta3a.
KauecTBeHHas peakiuus Ha https://m.edsoo.ru
peaKtl /00ae027e

KapOoHaT-HOH"
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[TepBoHauanbHBIE MOHATHS 00

Bubmanoreka

HOK
OPraHMYEeCKHUX BEIIECTBAX KaK
R —— https://m.edsoo.ru
A yHIepon /00ac054e
Bubnuoreka
o HOK
Kpemuuii u ero coequuenus
https://m.edsoo.ru
/00ae080a
[IpakTuueckas pabora No 5.
bubanoreka
Pemenue
IHOK
SKCIEPUMEHTAIBHBIX 33134 110
Tene «BaskHeiie https://m.edsoo.ru
/00ae0bf2
HEMETAJUIBI U UX COEINHEHUI
bubmanoreka
KonTponbHas padora Ne3 o
o IHOK
TeMe «BaxkHen1me
eMeTa coe . N https://m.edsoo.ru
HEMETAIUIBL M UX WMHEHWS
a1 /00ac0e18
OO01mas xapakTepucTHKa
XUMHYECKHUX DJIEMEHTOB —
Bubmanoreka
MeTaJUI0B. MeTayummueckast
HOK
CBSI3b U MeTaInyecKas
KPUCTAJUINYECKAs PELIETKA hitps:/m.eds00.1u
p p . /00ael03e

duznueckue cBoiicTBa
METaJJIOB
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https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

XUMHYEeCKHE CBOMCTBA bubnnoreka

METaJJIOB. HOK

DIIEKTPOXUMHUYECKUH Psif https://m.edsoo.ru

HanpsHKEHUH METAILIIOB /00ael156

O61u1me cnocoObl MOTyYSHHS

MeTaiuioB. CILIaBhbI. bubnuoreka

Beluncienus no ypaBHeHUAM IHOK

XUMHYECKUX peaKIui, eciu https://m.edsoo.ru

OJIMH U3 PEAreHTOB COAEPIKUT /00ael156

pUMECH
bubnunoreka

[TonsiTue o xoppo3uu LHOK

METAaJJIOB https://m.edsoo.ru
/00ae1278
bubnunoreka
HOK

€JI0YHBIC METAJIJIBI

1 https://m.edsoo.ru
/00ael4b2
bubmnnoreka

OKCHUIBI U THAPOKCHUTBI HOK

HATpUA U KaJIUA https://m.edsoo.ru
/00ae14b2
Bubnunoreka

[Ilen09YHO3EMENBHBIE METAJLIbI IHOK

— KaJbIIMHA U Maraui https://m.edsoo.ru
/00ael5e8
Bubnnoreka

Baxneiimme coequHeHNs HOK

KaJIbI st

https://m.edsoo.ru
/00ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O06o0061IEHNE U
cUCTeEMAaTH3al U 3HAaHUN

bubnuoreka

JXK&cTKOoCTh BOABI M CIIOCOOBI LIOK

€€ yCTpaHEeHHUs https://m.edsoo.ru
/00ac1886
bubnuoreka

[IpakTuueckas padbora Ne 6 o

n pAq HOK
TeMe "JKECTKOCTH BOABI H
METO/bI €€ yCTpaHeHHUs" hitps://im.eds00.0u
o yerp /00aelae8

bubnuoreka

AroMuHUN HOK
https://m.edsoo.ru
/00aelc64
bubnunoreka

AMpoTepHbIe cBOMCTBA IHOK

OKCHJIa ¥ TUAPOKCHIA https://m.edsoo.ru
/00aelc64
bubnuoreka

Kenezo HOK
https://m.edsoo.ru
/00ae1d86
bubnunoreka

OKcubl, THAPOKCUIBI U COJIH IIOK

xenesa (I1) u sxenesa (11I) https://m.edsoo.ru
/00ae35¢e6

O0001eHue 1
cUCTEeMaTH3alus 3HaHUH



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

[IpaxTuueckas padora Ne 7.

Bubmanoreka
Pemenue
HOK
SKCIEPUMEHTAIBHBIX 33134 110
N https://m.edsoo.ru
TeMe «Baxuelnine MeTaiisl U
/00ae3de8
UX COEOUHEHUS
Brruucnenus no ypaBHEHUSIM
XUMHYECKUX peaKIui, eciu
bubanoreka
OJIMH U3 PEarcHTOB JIaH B OK
W30BITKE UIIH COJICPKUT I
B https://m.edsoo.ru
npuMecHu. BeraucineHus
p . /002e1750
MaCcCOBOH JOJIH BEIXO1a
MPOJIYKTA PEaKIUU
O06o0061IEHNE U
cUCTeEMATH3aIUA 3HAHUI
KonTtponbHas padora Ne4 o
TeMe «Baxuelnine MeTainl 1
UX COCINHEHU
Bubnuoreka
BemectBa u maTepuansl B OK
IIOBCEIHEBHOM KU3HU 1
https://m.edsoo.ru
JejJ0BeKa
/00ae3f50
Bubnuoreka
XHUMHYECKOE 3arpsi3sHEHUE HOK

OKpYKaroIlei cpebl

https://m.edsoo.ru
/0024270



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

Bubaunoreka

6 | Pousb xumuu B perieHnn | [HOK

5 | 9KOJOrmyecKux mpodiem https://m.edsoo.ru
/00ae4270
bubnuorexa

6 | PesepBHbIii ypok. O600IIEHNE | I[HOK

6 1 CHCTeMaTH3alls 3HAaHUM https://m.edsoo.ru
/00ae0d0a
bubnmmoreka

6 | PesepsHblil ypok. O000LICHNE | [HOK

7 Y cUCTeMaTHU3alus 3HaHUH https://m.edsoo.ru
/00adb33c
bubnmmoreka

6 | PesepBHblii ypok. O6001IEHNE | LIOK

8 | ¥ cucreMaTu3alys 3HAHUN https://m.edsoo.ru
/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU HUHTEPHET
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