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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa mo XMMHHM Ha YpOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHUSI COCTaBJI€HA HA OCHOBE TPEOOBAHUU K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON MpPOTrpaMMbl OCHOBHOTO 00mIero ooOpasoBanus, npencraBieHHbix B @I'OC OO0, a taxke Ha ocHOBe deaecpanbHON pabodeii
MPOrpaMMbl BOCHUTAHUS U C YYETOM KOHIICTIIMM MpPENoAaBaHMs yueOHOro IpeaMera «XuMHUsS» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoii
denepanuu.

[IporpamMma o xumMuu 1a&T NpeCcTaBlIeHUE O LEesIX, o0Uel crpaTeruu o0y4eHus, BOCIIUTAHUS U PA3BUTUS 00YYAIOIIUXCS CPEACTBAMH Y4€OHOT O
npeaMeTa, YCTaHaBIMBAET 00sS3aTeNIbHOE NPEAMETHOE COJep)KaHWe, MpelyCMaTpUBAeT paclpelelieHne ero Mo KjaccaM M CTPYKTYpHpPOBAaHUE I10
paszenaM M TeMaM HpOrpaMMbl [0 XUMHUH, OMNpENeNseT KOJIMYECTBEHHBIE M KAuyeCTBEHHBIE XapaKTEPUCTHKU COJCpKaHUS, PEKOMEHIYEMYIO
[IOCJIEZI0BATEIBHOCTh M3YYEHHUS] XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIAMETHBIX CBs3€d, JIOTMKUM Y4eOHOro IIpolecca, BO3PACTHBIX
0COOCHHOCTE OO0y4arolmmxcs, ONpeaesseT BO3MOXKHOCTU TMpeaMeTa i pealu3alud TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOU
00pa3oBaTeNbHON MPOTPaMMBI HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TPeOOBAHMH K pe3ysbTaTaM OOy4eHHsS XMMHU Ha YPOBHE IIeJeH
M3YYEHHUS MIPEIMETa U OCHOBHBIX BUIOB yUeOHO-TIO3HABATENIbHOMN 1EATEIbHOCTH 00YYarOIerocs 0 OCBOSHUIO yU4eOHOTO COJIepiKaHus.

3HaHWEe XMMHHU CIYXXHT OCHOBOH Ui ()OPMHPOBAHUS MHUPOBO33PEHHS OOYYAIOIIETOCS, €r0 MPEACTAaBICHUN O MaTEepUAIBHOM E€IWHCTBE MUPA,
BXHYIO POJIb UrPalOT (HOpMUPYEMble XHUMHEH MpPEICTaBICHHS O B3aMMOIPEBPALICHUSIX YHEPrMH U 00 HIBOIIOLMU BEIIECTB B MPHUPOAE, O MYTAX
perieHust ra00anbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUUYECKOM, MHUIIEBOM M IKOJIOTHYECKOM O€301acHOCTH,
po0GJieM 3IpaBoOXpaHEHUS.

N3ydenue xumuu:

CMOCOOCTBYET peaju3allMd BO3MOXHOCTEH sl CaMOpa3BUTHUA M (HOPMHUPOBAHMS KyJIbTYpbl JHMYHOCTH, €€ oOmedl u (QyHKIHMOHAIbHOM
IPaMOTHOCTH;

BHOCHUT BKJIaJl B (GOPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuXcs, HABBIKOB UX CAMOCTOSITEIbHON y4eOHON AeATeNbHOCTH,
9KCIIEPUMEHTAJIbHBIX M UCCIIEI0BATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B TOBCEIHEBHOM KM3HH, TaK U B IPO(ECCUOHATBLHON JesITEIbHOCTH;

3HaKOMHUT CO CHeUHU(UKON HaydHOrO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOI'O B3IJIs/1a HA €AMHCTBO NMPHUPOJBI M UEIOBEKA, SIBISETCS
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM IrpaMOTHOCTH 00y4aroIuXcs;

CIOCOOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAayYHBIM 3HAHMSM, K NPUPOJE, K YEJIOBEKY, BHOCUT CBOIl BKJaJ B
JKOJIOTMUYECKOe 00pa3oBaHKe 00yUYaOIIUXCS.

JlaHHbIE HampaBiieHUs B O0yYEeHHHM XUMHUHU 00€CTEUNBAIOTCS CHEUPHUKON Cofep)KaHUsl yUeOHOTo MpenMeTa, KOTOPhIM SBJISETCS MeJaroruuecku
a/IalITHPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHH Ha OMPEEIEHHOM 3Tane e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOI'O OOIEro oOpa3oBaHMs OPHUEHTHPOBAH HAa OCBOEGHHE OOYYAIOUIMMMCS CHCTEMbI NMEPBOHAYAIBHBIX MOHATHHA
XUMHH, OCHOB HEOPTaHUYECKON XMMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX OHATUN OPraHUYECKON XUMUH.

CtpykTypa cofepkaHusi IporpaMMbl IO XUMHH c(pOpMUpOBaHa HA OCHOBE CUCTEMHOTO MOJX0/a K €€ n3ydyeHuto. CozaepikaHue CKIIAIbIBACTCs U3
CUCTEMBI MOHATUH O XUMUYECKOM DJIEMEHTE U BEUIECTBE U CHCTEMBI MOHATUN O XUMUYEeCKol peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OpraHHU30BaHbI
10 MPUHIMILY TIOCIIEN0BATENBHOIO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMUMMUH;

— Y4YEHHMSI O CTPOEHMH aTOMa U XMMHYECKOH CBSI3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIUH BEIIECTB B PACTBOpAX.



Teopernueckne 3HaHUS PaACCMATPUBAIOTCS HA OCHOBE SMITUPHUYECKU IMOyYEHHBIX U OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT
OJTHOTO YPOBHS K JIPYIOMY, BBIMOIHSS (PYHKIIUU OOBSCHEHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHHS M1 BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U
MOJTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MpOorpaMMbl MO XMMHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHHUS O XUMHUYECKOW COCTABISAIOIIEH HAay4yHOM KapTUHBI MUpa B
JIOTUKE €€ CHUCTEMHON HpPHUPObl, LIEHHOCTHOTO OTHOIIEHHS K HAy4YHOMY 3HAHMIO M METOJaM MO3HaHUs B Hayke. M3ydueHue XMMHUHM IPOUCXOIUT C
MpUBJICYCHUEM 3HAHUM U3 paHee U3yYeHHBIX YueOHbIX mpeaMeToB: «OKkpyskaroumuit Mupy», «buonorus. 57 kiaaccb» u «Pusnka. 7 Kiaacey.

[Ipy wu3y4eHUM XUMUHU TMPOUCXOAUT (OPMUPOBAHHE 3HAHWKW OCHOB XHMHYECKOM HAyKH Kak OO0JIACTH COBPEMEHHOTO EeCTECTBO3HAHWS,
MPAKTUYECKON JEATEIBHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYpbl. 3aaua y4eOHOTO IMpeaMeTa COCTOMT B (pOpMHUpPOBAHUU
CUCTEMBI XUMUYECKUX 3HAHUI — BOKHEHIINX ()AKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX TMOJOKEHHM, TOCTYITHBIX 0000IIEHN MUPOBO33PEHIECKOTO
XapakTepa, S3bIKa HayKd, B MPUOOLICHHMH K HAyYHBIM METOJaM IO3HAHUS MPU HW3YYCHHM BEIIECTB M XUMHUYECKUX DPEaKIHil, B (OPMUPOBAHUU H
pPa3BUTHUM TIO3HABATEIHHBIX YMEHUH M MX TMPUMEHEHUH B Y4eOHO-TIO3HABATEIHHOW W YUeOHO-HCCIIEIOBATEIIBCKOW JIEATCIIEHOCTH, OCBOCHUU TIPABHII
6e30MmacHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HU.

[Ipu u3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHus BAXKHOE 3HAUCHUE MTPUOOPEITH TaKue IEeNH, KakK:

— (opmupoBaHUE WHTEIUICKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIHLHOMY MPUHSITHIO
pelieHni, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOyUYEHHUS Ha CHCTEMaTH4eCcKoe MPHOOIIeHne 00yJarolUXcsl K CaMOCTOSATEIbHON MO3HABATENILHON 1eATEIbHOCTH, HAYYHBIM
MeTO/aM MOo3HaHusA, (OPMUPYIOIIUM MOTHUBAILIMIO U PAa3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrnieyeHue yCJIOBHUH, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YJAIOIITUMUCS OTBITa pa3HOOOPa3HOM JIeATEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS,
KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIINI ), IMEIOIINX YHUBEPCATFHOE 3HAUCHUE JITISl Pa3IMYHBIX BHJIOB JIE€ATEILHOCTH;

— (dopmupoBanue o0meld (QyHKIMOHAIBHONH U €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, B TOM 4YHCIIE€ YMEHHUH OOBSICHSITH M OLIEHWBAThH SBIICHUS
OKPY’KaIOIIEero MUPA, UCTIONB3Ys 3HAHUS U OMBIT, MOJyYEHHBIE TPU U3YYCHUH XUMHH, PUMEHSITh UX MPU PEIICHUH TPOOJIeM B MOBCETHEBHON KU3HU U
TPYZIOBOH AESTENbHOCTH;

— (opMupoBaHHe y 00YYArOMIMXCS TYMaHUCTUYECKMX OTHOIIEHUH, MOHUMAHUS [IEHHOCTH XUMHYECKHX 3HAHWUN JJIS BBIPAOOTKH DKOJIOTUYECKU
11e7IECO00Pa3HOTO MOBEJCHUS B OBITY U TPYIOBOU JIEATETLHOCTH B IEJSIX COXPAHEHUSI CBOETO 3JJ0POBbSI U OKPYXKAIOIIECH MPUPOTHON CPEBL;

—pa3BUTHE MOTUBAIIMKA K 00YYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJII0 U CAMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIICUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAMTPABICHHOCTH JAIBHEUIIETO 00yYeHUSI.

OO1ee 9nCI0 9acoB, OTBEIEHHBIX IS M3YYCHHUS XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHWs, cocTaBiisieT 136 4yacoB: B 8 kiacce — 68
qacoB (2 yaca B HeJIelnt0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumun. Ponb XuMuu B KU3HU 4ellOBeKa. XUMHS B cHUCTeMe HayK. Tena u BemectBa. OuU3MUecKue CBOMCTBA BEIIECTB. ArperarHoe
cocTostHUe BemecTB. [[oHATHEe 0 MeTo1aX MO3HaHUs B XUMHH. YuCThIe BemecTBa U cMecu. CiocoObI pa3/ieieHust CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMUYECKHUX 31€MEHTOB. lIpocThie M cliokHBIE BemecTBa. ATOMHO-MOJIEKYIISIPHOE
YUCHHE.

Xumuyeckas ¢popmyina. BageHTHOCTh aTOMOB XMUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BeulecTB. OTHOCUTENbHAS aTOMHAs Macca.
OTtHocuTeNbHAs MOJIEKYJISIpHAst Macca. MaccoBast 0Jisi XUMUYECKOTO AJIEMEHTa B COSTMHEHUH.

KonunuectBo BemectBa. Moabs. MonsipHasimacca.B3auMoCBsI3b KOJMYECTBA, MAacChl M 4MCIA CTPYKTYPHBIX €AMHMI] BemecTBa. Pacuérel 1o
dbopMyliaM XUMHYECKUX COSTMHCHUM.

@u3nuecKue U XMMUYECKUE SIBICHUSA. XMMHUYECKas peakuus M €€ MPU3HAKU. 3aKOH COXPAHEHHUs MacChl BEIIECTB. XMMUYECKUE YPaBHEHUS.
Krnaccudukanus XaMHYECKAX peakinid (COSAMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCY/I0M, paBUIaMH pabOTHI B JTAOOpATOPUU U MPUEMAMK OOpaIeHus ¢ TaOOPaTOPHBIM 00OPYIOBAHHEM, H3yUCHHE
U onucaHue (PU3MYECKUX CBOMCTB 00pa3I[0B HEOPraHUYECKUX BEIECTB, HAOII0eHHe (PU3NUYEeCcKUX (IUIaBIEHUE BOCKA, TasiHUE JIbJa, pAaCTUPAHUE caxapa
B CTYIKE, KUTIEHWE W KOHJEHCAIMs BOJBI) U XMMHYECKUX (TOpEHUE CBEUM, MPOKAIUBAHUE METHOMN MPOBOJIOKH, B3aMMOJIECHCTBHE MeJia ¢ KUCIOTOM)
SBJICHUH, HAOJIOJICHNE U OTHMCAaHNe TPU3HAKOB MPOTEKaHUS XUMUYECKUX PEakIuil (pa3nokeHue caxapa, B3auMOJICHCTBIE CEPHOM KHCIOTHI C XJIOPHIOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu marpeBanuu, B3aumoielicTBHE xene3a ¢ pactBopom coiu Menu (11), usyuenue cnocoboB pasueneHus
CMeceii: C TOMOIIbI0 MarHuTa, PUILTPOBAHKE, BHITAPUBAHKE, TUCTHILISAINUS, XpoMaTtorpadus, MpoBeIeHUE OUNCTKU MOBAPEHHON COJIM, HAONI0IeHUE U
OMHCaHUE Pe3yabTATOB IMIPOBEICHHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JJaHUE MOJIeNIel MOJIEKYIT (IIapOCTEP KHEBBIX ).

Baskneiinue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemeHT M mpoctoe BemlecTBo. HaxokaeHue kucinopoja B NMpUpoAe, pu3mdeckue u
XUMHUYecKHue cBoicTBa (peakuuu ropenus). Oxcuzapl. [Ipumenenuekucnopoaa.Crnoco0sl MOTYYeHHs] KUCIOPOoa B J1a00paToOpuu U MPOMBIILIEHHOCTH.
Kpyrosopor kucnopoaa B nmpupojae. O30H — alsIoTporHas MOAUPUKAIMS KUCIOPOa.

TermnmoBoit 3pdexT XUMUYECKOW peakluu, TEPMOXMMHUYECKHUE YpPaBHEHHUS, DK30- U IHAOTEPMHUUYECKHE pPEaKIuH. TOIUIMBO: yroiib U METaH.
3arpsi3HeHue Bo3AyXa, yCHIIeHHEe MapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bogopon — snemeHT u mpocTtoe BemecTBo. HaxoxaeHue Bogopoaa B mpupojae, Pu3ndeckrue U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI
nosy4yeHusi. KHCIIOThI 1 COJIH.

MossipHblii 00bEM ra30B. PacyéTbl Mo XUMHUECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boaa kak pactBopurelnb. PacTBopsl. HackllieHHbIE 1 HEHACHIIIEHHBIE PACTBOPBI. PACTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BeliecTBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJbl. OcHOBaHMs. POnbpacTBOpOB B MPUPOJIE U B kU3HUYENIOBEeKa. KpyroBopoT BojbI B
pupoje. 3arpsi3HeHHEe MPUPOIHBIX BOJA. OXpaHa U OYUCTKA IPUPOAHBIX BOJI.

Knaccudukanus Heopranndeckux coequHerunit. Oxcuapl. Kiaccudukamnus okcumoB: coneodpasyromniue (0OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIE) U
HecoseoOpaszyromnue. Homenknatypa okcuaoB. @usnueckue 1 XMMUUECKHE CBOMCTBA OKCHAOB. [lomyueHne okcuios.

OcnoBanust. Knaccugukanuss ocHOBaHMIA: HIENOYM W HepacTBOpHUMBbIe ocHOBaHUsA. HomeHkiatypa ocHoBaHuidl. dusnyeckne M XUMHUYECKHE
cBOMCTBa OCHOBaHMil. [TonmyueHne ocHOBaHUI.



Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @usznyeckue U XMMUYECKHE CBOMCTBa KUCIOT. Psa aktuBHOcTH MetauioB H. H.
bekerona. [lonydyenue kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoictsa coseil. [lonmyuenue coneil.

['eneTnyeckas CBsSI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eTICHHUEe COAEp)KaHUsS KHUCIOpOJa B BO3JyXe, MOIy4YeHHE, COOMpaHue, pacro3HaBaHHE W HM3yYEHUE CBONCTB KHUCIOPOA,
HaOJI0IeHNEe B3aUMOJICHCTBHS BEUIECTB C KHCIOPOJOM U YCIOBHS BO3HUKHOBEHMS M IMPEKpAIICHUs TOpeHus (moxapa), 03HAaKOMJICHHE C 00pa3lamMu
OKCHJIOB M OINHCaHUE UX CBOICTB, MOJy4YyeHHE, COOMpaHUE, PAaCO3HABAHME M M3YYE€HHE CBOWCTB BOJOpOJAa (FrOpeHHE), B3aUMOJECHCTBUE BOJOPOIA C
okcupomM wmeau (Il) (BO3MOXXHO HCHONB30BaHWE BUICOMATEPHATIOB), HAONIOJCHHWE OOpa3loB BEIIECTB KOJWYECTBOM | MOJb, HCCIIEIOBaHUE
0COOCHHOCTEH pacTBOPEHUS BEIIECTBC PA3IUYHONW PACTBOPHUMOCTHIO, IPUTOTOBJICHHE PACTBOPOB C OMPEAENEHHOM MAacCOBOW J0Jeil pacTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBHE BOJABI C METaUIaMU (HAaTpHEM M KaiblieM) (BO3MOXKHO HCIIOJIb30BAaHHME BHJICOMATEPHAIIOB), MCCIEIOBaHUE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJACHHE M3MEHEHHUS OKpPACKM HHIMKATOPOB B PAacTBOPaxX KHUCIOT W IIeNoued, U3ydeHue
B3aumojeiictBus okcuga Meau (II) ¢ pacTtBopoM cepHOIl KHCIOTHI, KMCIOT C METajllaMHu, peakUui HEeWTpalln3aluy, MOITYyYEeHHE HEpacTBOPUMBIX
OCHOBaHMH, BBITECHEHHWE OJHOT0 MeTajula APYTMM K3 pacTBOpa COJM, PEUICHUE SKCIEPUMEHTAIBbHBIX 3aJad M0 TeMme «BaxHelmme Kiacchl
HEOPraHUYECKUX COCAUHEHUI.

IMepuonuueckuii 3akon u Ilepuonuyeckas cucremMa xumnuecknx j1emMenToB JI. U. MengeneeBa. Ctpoenne aToMoB. XMMUYeCKasi CBSA3b.
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH

IlepBble MOMBITKM KJIACCHU(UKALMKM XUMHUYECKUX 3JIeMEHTOB. [IoHATHE O Tpynmax CXOJIHBIX 3JE€MEHTOB (ILEJIOYHBIE M IIEIOYHO3EMEIbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHUIBI U THJIPOKCHIBI.

Ilepuonnueckuit 3akoH. [lepuonuueckas cuctema xumuueckux siaementoB . M. MenneneeBa. KopoTkonepuoaHas v AIMHHONEPHOAHAS (POPMBI
[Iepnonnueckoir cucremsl xumuyeckux aemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynnel. GU3HYECKUN CMBICT MOPSIKOBOIO HOMEpa, HOMEPOB
[IEPUOJA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX sifep. M3otombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YeK aTOMOB NepBbIX 20 XMMHUYECKUX
aneMeHToB Ilepuonnueckoit cucremsl 1. . Menaeneesa. XapakrepucTuka XUMHUECKOTO 3JIEMEHTA I10 €r0 MoJIokeHuIo B [lepuonunueckon cucreme /1.
N. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS PaJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX M HEMETAINIMYECKUX CBOMCTB I10 TPYIIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u llepuoandeckon CUCTEMbl XUMHYECKHUX 3JIEMEHTOB JUIsl pa3BUTHSA Hayku U nipakTtuku. J[. . MenneneeB —
YUEHBIN U TPAXIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (moJsipHasi U HEMOJISIpHAsi) CBA3b. DJIEKTPOOTPHUIIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBA3b.

Crenenp okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peaklinu. IIporieccsl okucnenus u BoccTaHoBIIEHNU. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

u3yueHne oOpas3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aMMOJEHCTBHE T'MJIPOKCHAA IIMHKA C PAaCTBOPAMHU KHUCIIOT U IIesiouell, mpoBeaeHue
OTIBITOB, MWIUTFOCTPUPYIOIINX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHne, peakliii pa3ioKeHNs, COETUHEHUS).

Mesicnpeomemmuoie ceazu

Peanuszanusi MeXIpeIMETHBIX CBsI3ed NMpPU M3Y4YEHUU XUMHUHU B § Kilacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IIOHATUMN, TAK U MIOHATHUH, SABJISIOIUXCSI CHCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHUS: Hay4YHBIA (hakT, TUIOTE3a, TEOpHUs, 3aKOH, aHalIM3, CUHTE3, KiacCU(UKAIMs, MNEePUOJUYHOCTD,
HaOJII0IeHNE, SKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIEIb, SIBIICHHE.



®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIbI, PaJINOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHI 3aps/, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, (U3NYECKUEe BEIMUUHBI, €AMHULIBI U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOMIAEMbI€, TOILIIUBO, BOAHBIEC PECYPCHI.

9 KJIACC

BemecTBO M XMMH4YeCKas peakus

[Tepuoanueckuii 3akon. [lepuoanueckas cucrtema xumudeckux aemeHToB /. . Menzaeneea. CTpoeHrne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMHYECKHUX DHIIEMEHTOB IIEPBBIX TPEX NEPHOJOB, Kajaus, KajJbLUsg W HUX COCAUHEHHUH B COOTBETCTBUU C IIOJIOKEHUEM O3JIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUJIbI XUMUYECKON CBSI3U. THUIIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIMYECKOU
PEIIETKY U BUJJA XUMUYECKOU CBSA3H.

Knaccudukanus u HOMEHKJIATypa HEOPTraHMYECKHX BEIIECTB. XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kilaccam
HEOPraHUYECKUX COCAMHEHUN, TeHETUYECKas CBsI3b HEOPraHMUECKHUX BELIECTB.

Krnaccudukanus XuMHUECKUX peakluid MO pa3jHyHbIM MpU3HaKaM (IO YHCIy U COCTaBYy y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
s dexTy, M0 U3MEHEHHIO CTENIEHEeH OKHMCICHUS XUMHUYECKUX DJIEMEHTOB, IO 0OpPaTHMOCTH, MO YYAacTHIO KaTajau3aTropa). JK30- M IHIOTEPMHUYECKHE
peakuyu, TepPMOXUMHUYECKUE YPABHEHHUSL.

[lonste o cxopoctu xumuyeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusax. [IoHsTHE O rOMOTreHHBIX U
rereporeHHslx peakuusax. [lonstue o karamuse. IloHATHE 0 XMMHUYECKOM paBHOBeCHH. DaKTOpPBI, BIMSIOIIAE HAa CKOPOCTb XMMHYECKON pEaKLUU U
M0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, 3JEKTPOHHBIA OallaHC OKMCIUTENbHO-BOCCTAHOBUTENBbHOM peakiuu. CocTaBieHUE YpaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI C HCIOJIb30BAHNEM METO/Ia 3JIEKTPOHHOTO OajaHca.

Teopust H2nEKTPONUTUYECKON AMCCOLUALMM. OJEKTPOJMTHI U HEIJIEKTPONUTHL. KaTHoHBI, aHMOHBI. MeXxaHM3M [IUCCOLHMALMU BELIECTB C
Pa3IMYHBIMHM BUJIaMU XUMHUYECKOM cBsi3u. CTeneHb qucconnannu. CuibHbIE U cIa0ble 3JEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. YcinoBHs NPOTEKaHUs peaklUii MOHHOTO OOMEHa, MOJIHbIE M COKpaIl€HHbIe HOHHbIE YpaBHEHUs peakiuil. CBoiicTBa
KHMCJIOT, OCHOBAHHI U COJIel B CBETE MpeNCTaBICHUN 00 3JeKTpOIUTHYECKON nucconnannu. KauecTBeHHble peakiiiy Ha HOHBL. [loHsATHE O ruapoan3e
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJIENSAMU KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKHUX BEIIECTB — METAJUIOB M HEMETauIoB (Tpadura W anmasa), CIO0KHBIX
BELIECTB (XJIOpUJA HATpHsl), HCCIEAOBaHHWE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluy OT BO3JEUCTBUS PA3JIMYHBIX (DAaKTOPOB, HCCIEIOBAHUE
ANEKTPONPOBOJIHOCTH PAcTBOPOB BEIIECTB, IpOLECCa AUCCOLMALMM KHUCIOT, LIEIOYeld M cojiel (BO3MOYKHO MHCIIOJIB30BAHME BMJIEO MATEpPHAIIOB),
MIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKaHHs peakiuii MOHHOro obmeHa (oOpazoBaHUE Oca/iKa, BBIJIEJICHHME Traza, oO0pa3oBaHUE
BOJIbI), OIIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX peaKIUil (ropeHue, peakuuu pPas3oKeHHs, COEIUHEHUs),
pacrno3HaBaHHe HEOPTraHMYECKHUX BEIIECTB C TOMOIIbIO KAYECTBEHHBIX PEAKIMil Ha NOHBI, PEHICHUE HKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl 1 MX coeITHHEHUSA

OO6mas xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (uU3NUECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — IaJOr€HOB. XUMUYECKHE CBOMCTBA HA IpUMepe XJI0pa (B3aUMOCHCTBUE ¢ METaJUIaMHU, HEMETAJUIaMHU, LIeJI0YaMHK). XJIOPOBOIOPO/I.
CongHasikuciaoTa, XMMUYECKMECBOMCTBA, MTOTyUYeHUE, TPUMEHEHUE. [[elicTBrE X10pa U XJIOPOBOAOPOAA HA OPTaHU3M YelIoBeKa. BaxkHeme X10puasl 1
UX HaXOXKJECHHUE B IPUPOJE.



O6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbsl. OcoOeHHOCTH CTPOCHHUSI aTOMOB, XapaKTEepPHbIE CTeNeH! okuciaeHus. CTpoeHne U pu3nuecKue
CBOMCTBA IMPOCTBHIX BEIIECTB — KUCIOPOJA U cepbl. AJIOTPOIHbIE MOAM(UKAIIMN KUCIOpOAa U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBoI0OpO,
cTpoeHue, pusnuecKkue U XuMu4deckre cBoicTBa. OKCHIBI Cephl KaK MPEACTAaBUTEIN KUCIOTHBIX OKCUAOB. CepHasi KUCioTa, GU3NIECKUe U XUMHUYECKHE
cBoiicTBa (00IIME Kak MpeACTaBUTENs Kiacca KUCIOT U crnenuduueckue). XMMUYECKUE PEeakIUu, JeKallie B OCHOBE IMPOMBIILIEHHOrO crocoba
MOJIy4YeHHUs CepHOM KHCTOTHL. [IpuMenenne ceproii kucnotel. Coyn cepHON KUCIOTHI, KAUeCTBEHHAS peakius Ha cyiabdar-uoH. Haxoxnenue cepsl u e€
COeMHEHMH B pupojie. XUMHUECKOE 3arpsA3HeHNe OKPY>KaIoLIeil cpe/ibl COeIMHEHUIMU Ccepbl (KUCIOTHBIE TOXKIH, 3arpsi3HEHNE BO3yXa 1 BOJIOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

O6mas xapaktepucTika 1eMeHToB VA-Tpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTENIEHU OKUCIeHUs. A30T, paclpocTpaHeHHE B
npupoje, puU3nvYeckue U XMMUYecKue cBoicTBa. KpyroBopor asora B mpupoje. AMMHAK, €ro (pU3MuecKue W XMMHUYECKUE CBOMCTBA, MOJyuyeHHE H
npuMmenenue. Conu aMMOHUS, X (PU3MYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHbI aMMOHUS. A30THas KHCIIOTa, €&
nojryyeHue, Gu3nuecKkue 1 XMMHYECKHe CBOWCTBA (00IIMEe KaK MPeICTaBUTENs Kilacca KUCIOT U cnenuduueckue). Micnoap30BaHne HUTPATOB U COJIEH
aMMOHHS B KayeCcTBE MHHEpAIbHBIX yHoOpeHHil. XUMHYECKOe 3arpsi3HeHHE OKPYXKAIoUIeH cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIC JI0XK[IH,
3arpsi3HEHUE BO3JyXa, OYBHI U BOg0oéMOB). Dochop, amtorponrbie Mogudukanuu docdopa, Gusudeckne nu xummudeckue cpoiictea. Oxeup gocdopa
(V) u pocdophas kucioTa, pu3HUecKue U XUMHUECKHE CBOICTBA, Moay4eHue. Mcmnoap3oBanue GpocharoB B Ka4yecTBE MUHEPATIBHBIX YI0OPEHUI.

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIC CTCIICHH OKUCIICHUS. YTJCPOJ, aJZIOTPOITHBIC
Moau(UKaIK, pacIpOCTpaHEHUE B IpUpoie, (U3MUecKrue U XUMHUecKkue cBoicTBa. Ancopouus. KpyroBopot yriepona B npupoze.OKCuabl yriepoa,
ux (pu3nyYecKre M XMMHYECKHE CBOICTBA, JCHCTBHE HA XUBBIC OPTaHU3MBI, MOJTYYEHHE M TPUMEHEHHUE. DKOJOTHUYECKUE MPOOJIEMBI, CBSA3aHHBIC C
okcuaom yriepona (IV), rumore3a rio0anbHOrO MOTEIUIEHUS KIUMaTa, MAapHUKOBBIA 3(QexT. YroapHas KucioTa U e€ colu, UX (PU3NYECKUE U
XMMHAYECKHE CBOICTBA, IMOJlydeHHE M NMpUMeHeHue. KauecTBeHHas peakimsi Ha KapOoHAT-HOHBL Mcmonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTWJIEH, 3TaHOJI, TJIHUIEpPUH,
yKCycHas KucnoTa). [IpupogHbie HCTOYHUKU YTIIEBOJAOPOIOB (YToib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX MepepadoTku (OEH3MH ), UX POJb B OBITY U
NPOMBIIUICHHOCTH. [loHATHE 0 OMOJOTHYECKH BaXKHBIX BEIIECTBAX: JKUpax, OeJKaxX, YIJIeBOAaX — M UX POJHM B JKM3HHM YelOBeKa. MarepuanbHoe
€IMHCTBO OPTAaHUYECKUX U HEOPTAaHUUYECKUX COETMHEHUH.

Kpemunid, ero ¢pusnveckne u XMMAYECKHE CBOWCTBA, OJMy4YeHne u nmpuMeHeHne. CoenmuHeHns KpeMHus B pupoje. Oomue mpeacraBieHus 00
okcuye kpemuus (IV) u kpemaueBoii kuciaore. CUIMKATHI, UX UCIOJNB30BAHKUE B OBITY, B MPOMBIIUICHHOCTH. BaxxHelne cTpouTenbHble MaTeprabl:
KepaMHKa, CTEKJI0, IEMEHT, O€TOH, kene300eToH. [IpobaemMbl 6€30MacHOr0 UCTIOIb30BaHUs CTPOUTEIHLHBIX MaTEPHAIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHne oOpa3loB HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TPOBEIECHUE KAaYeCTBEHHBIX PEAKIHH Ha XJIOPHI-WOHBI W
HaOII0/IeHNEe TPU3HAKOB WX IMPOTEKAHUS, OMBITHI, OTpaKarole (U3NYECKUEe M XUMHUYECKHE CBOICTBA TaJIOTEHOB M HUX COSAMHEHMN (BO3MOKHO
WCIIOIb30BaHUE BHUIEOMATEPHAIIOB), O3HAKOMJICHHE C 00Opa3laMu XJIOPHIOB (TaJOTEHH]IOB), O3HAKOMJICHHE C 0OpasliamMu Cepbl M €€ COCTMHEHUSIMHU
(BO3MOXKHO MCIIONIb30BaHKE BUAEOMATEPUAIOB), HAOMIOACHNE Tpoliecca OOYTIIMBaHUs caxapa Moj JecTBUEM KOHLEHTPUPOBAHHOM CEpPHOI KHCIIOTHI,
M3Y4YEHHE XMMHUYECKUX CBOWCTB pa30aBiIEHHON CEpPHOM KHCIOTHI, IPOBEJACHHE KAUECTBEHHOM peakiuu Ha Cyjiab(paT-uOH M HAOII0JeHUEe NMpU3HaKa e€
NPOTEKaHMs, O3HAKOMJIEHHE C (DU3MYECKHMMM CBOWCTBAMH a30Ta, (ochopa M UX COCOUHEHUH (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB),
oOpasmamu a30THBIX B (OCHOPHBIX yIOOPEHU, MOTydYeHrne, COOMpaHne, paclio3HaBaHUE U M3YUYCHHUE CBOWCTB aMMMaKa, MPOBEJICHUE KauyeCTBEHHBIX
peakiuii Ha UOH aMMOHUS U PochaT-uoH U U3ydeHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBIE KOHIICHTPHUPOBAHHOW a30THOW KUCJIOTHI C MEIBIO
(BO3MOXKHO HCHOJIb30BaHUE BUICOMATEPHUATIOB), M3YYEHHE MOJeNiell KpUCTAUTMYECKHX pemEToOK anmasa, rpadura, (QyiiepeHa, 03HAKOMIIEHHE C
MPOIIECCOM aJCOPOIMN PAaCTBOPEHHBIX BEIECTB AKTHMBHPOBAHHBIM YINIEM M YCTPOMCTBOM MHPOTHBOras3a, MOJy4deHHE, COOMpaHHe, PACIO3HABAHUE U
M3Y4YE€HHUE CBOMCTB YIJIEKUCIIOrO Ta3a, MpOBEIACHHE KAYECTBEHHBIX PEaKIuil Ha KapOOHAT U CHJIMKAT-HOHBI U M3y4YEHHE MPHU3HAKOB MX MPOTEKaHMUS,



O03HAKOMJICHHE C NPOAYKIHEW CUIMKATHOM NPOMBIIUIEHHOCTH, PELIEHHE SKCIEPUMEHTAIBHBIX 3aJad Mo Teme «BaxHeiine HeMeTaibl U MX
COEJIMHEHUS.

MeTtaJuibl ¥ UX COeIMHEHUS

OO01as xapaKTepUCTHUKa XUMHUUECKHUX JIEMEHTOB — METAJJIOB Ha OCHOBaHUH UX mosoxeHus B [leproauueckoil cucteMe XUMUYECKUX AJIEMEHTOB
J. W. MenneneeBa u crpoeHus aromoB. CTpoeHue MeTauloB. MeTalauyeckas CBSI3b M METaUIMYECKas KpUCTAIMYecKas peleTka.
DNEKTPOXUMHUYECKUNA Psiji HallpsDKeHUH MeTaiioB. du3nyeckre U XUMUYecKue cBoiicTBa MetaiuioB. OOmue crnocoOsl nonydeHus MeramioB. [lousaTue o
KOPPO3HH METaJJIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT Kopposuu. CriaBbl (CTalb, Yyr'yH, JIOPATIOMHUHHNA, OpOH3a) M UX NMPUMEHEHHE B OBITY U
MIPOMBIILLIIIEHHOCTH.

[[{esounble MeTauibl: nooxkenue B [leproanuecko cucreMe xumudeckux 3neMeHToB [[. 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXKJICHHUE B
npuponae. Ousznueckue U XUMUYECKHUE CBOWCTBA (HA mpuMepe HaTpus v Kaius). OKCUAbl U TUAPOKCUIBI HATpusi U Kanus. [IpuMeHeHue 1enoYHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenouyHO3eMeNbHBIE METAJIBI MarHuil M Kanbluil: nonoxkeHue B llepmonmueckoit cucreme xumumdeckux snemeHtoB JI. WM. Menneneesa,
CTPOEHHE UX aTOMOB, HaXxOXkAeHHE B mpupoje. Ousndyeckne u XMMUYECKHUE CBOMCTBA MAarHUs W Kaiblus. BakHelme coeTMHEHHUsS Kanblus (OKCHU/,
TUAPOKCH, colu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

AsnroMuHM: TionokeHue B llepuoandeckor cucreme xumumuyeckux snemeHToB . M. MenzgeneeBa, CTpoeHHE aTroMa, HAXOXKJIECHHUE B MPHUPOJIE.
duznyeckue U XMMUYECKHE CBOMCTBA amoMUHUA. AMGOTEpHBIE CBOIICTBA OKCH/IA M TUAPOKCUIA aTIOMUHUS.

Kene3o: nonoxenue B llepmoanueckorn cucreme xumudeckux siemeHTOB [[. M. MenpeneeBa, CTpoeHHE aroMa, HAaXOKJICHUE B IMPHUPOJIE.
duznyeckue U XUMHUYECKHe CBOMCTBa kene3a. Okcuabl, ruapokcuasl u conn xkenesa (1) u sxxenesa (I11), ux coctas, cBolcTBa U MOTyUYESHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ OOpa3laMi METaJIOB U CIUIaBOB, WX (PU3UYECKHMMH CBOMCTBAMH, M3yU€HHE PE3YNbTaTOB KOPPO3UU METaUIOB (BO3MOXKHO
UCIIOJIb30BaHNUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHCTBUS OKCHJAA KalblMsd M HATPUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB >KECTKON BOJBI, MpoIlecca TOPEHUS jKelle3a B KUCIOpoAe (BO3ZMOXKHO MCIOJIb30BaHUE BUIECOMATEPHATIOB),
MIPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEAKIIUN Ha MOHBI: MarHus, KaJbIus, alIOMUHUS, [IUHKA, xene3a (1) u xenesa (I11), menu (1), HaGaroneHue 1
OMMCaHUE TPOIIECCOB OKpPAIIMBAaHUS IUIAMEHW WOHAMU HATpuUs, Kajdus U Kalublus (BO3MOXKHO HCIOJB30BaHHE BUAEOMATEpUAJIOB), HCCIEAOBAHUE
aM(pOTEepHBIX CBOWCTB THUJIPOKCHIA ATIOMHUHMS M THAPOKCHUJA IIMHKA, PEIICHHUE SKCIMEPUMEHTAIBHBIX 3a/Jau 1Mo TeMe «BakHelmne MeTaibl U ux
COEIUHEHUS.

XuMus M OKpyKamoLas cpeaa

BemecTBa 1 mMarepuanbl B MOBCEIHEBHOM KM3HHM 4eJoBeKa. be3omacHoe MCHOIb30BaHUE BEIIECTB M XMMHYECKHX peakiuii B ObiTy. IlepBas
MTOMOIIIb MPU XUMUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaIolel cpeapl (MpeaenbHas JTOMycTUMasi KOHIeHTpalus BemiecTs, nainee — [1JIK). Pons xumuum B perenun
9KOJIOTUYECKHUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmuoie ceazu

Peanuszanusi MeXIpeIMeTHBIX CBsI3ed NMpPU M3YYEHUU XUMHUHU B 9 Kilacce OCYILIECTBIISIETCS Yepe3 HCIOIb30BaHHE KaK OOIIMX eCTECTBEHHO-
Hay4HbIX TOHITHH, TaK ¥ MOHSITHH, SIBISIOUIUXCS CUCTEMHBIMU JIJIs1 OT/ACJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHUS: Hay4dHBIA (DakT, TUIOTE3a, 3aKOH, TEOpHs, aHaliu3, CUHTE3, KiacCU(HKAIMs, MNEePHUOTUYHOCTb,
HaOII0IeHNE, SKCTIEPUMEHT, MOICTTUPOBAHNE, H3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBINA Y (EKT, TEXHOIOTHS, MAaTepUaIIbL.



®duznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOMbI, PaAMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKHUH 3apsij, MPOBOIHUKH,
MOJIYIPOBOJIHUKH, AUSJICKTPUKH, (DOTOIIEMEHT, BEIIEeCTBO, TelO, O0BEM, arperaTHoe COCTOSIHUE BEIeCTBA, ra3, pacTBOpP, PacTBOPUMOCTbD,
KpUCTAJITNYECKas pENIéTKA, CIUIaBbl, PU3NUYCCKUE BEIIMYNHBI, €IMHULIBI H3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE31161, COIHIIE.

buonorus: ¢orocunres, apixanue, Ouochepa, SKOCUCTEMa, MUHEPAJIbHBIE YIOOpPEHUS, MHKPOAJIEMEHTBl, MaKpOd3JIEMEHTHI, MUTATEIbHbIE
BEILIECTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE TOPO/IbL, OJIE3HbIE HCKOMIAEMbIE, TOILIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBHLIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3yNIbTaThl OCBOCHUS NPOrPaMMbl OCHOBHOI'O OOLIEr0 00pa30BaHUs JOCTUTAIOTCS B X0/€ 0OyUeHHs] XUMUH B €IMHCTBE Y4€OHOH U
BOCIIUTATEJIbHOW AESITEIbHOCTH B COOTBETCTBUM C TPAAMLMOHHBIMU POCCHUICKMMHU COLMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU,
IPUHATBIMU B OOIIECTBE MpaBWJIaMM W HOPMaMHU IIOBEIEHHUS U CIIOCOOCTBYIOT IIpPOLECCaM CAMOIO3HAHUS, CaMOPa3BUTHUA M COLMAIM3ALUN
00yJaroIuXCs.

JINYHOCTHBIE PE3ybTAaThl OTPAXKAKOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOH IMO3UTUBHBIX LIEHHOCTHBIX OpUEHTALUi u
paclipeHye OMbITa AEITEIbHOCTU Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1)maTpmoTu4ecKoro BOCIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS] K OTE€YECTBEHHOMY KYJbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO, IOHUMaHUs 3HAYEHUs] XUMUYECKOW HAyKH B
KHM3HH COBPEMEHHOIo O0OIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHONM HHGpoOpManued O MepeloBbIX IOCTUKEHUAX M OTKPBITHSIX MHpPOBOH U
OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2)rpakIaHCKOr0 BOCTIUTAHUSA:

MIPEJICTABICHHUS] O COLMAJIbHBIX HOpPMax M IpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B KOJUIEKTUBE, KOMMYHHUKaTHBHOW KOMIIETEHTHOCTHU B
OOILIECTBEHHO IOJIE3HOH, yueOHOMCCIIe0BaTeNbCKOM, TBOPUECKOW M JPYIMX BHJAX JESATEIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOW COBMECTHOM
NEeSTEIbHOCTH TPU BBINOJHEHUM Y4E€OHBIX, IO3HABATEIbHBIX 3a/ay, BBIOJHEHUH XUMHUYECKHUX HKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB,
CTpeMJICHHs K B3aMMONOHMMAaHMIO U B3aMMOIIOMOIIM B MpoOIlecce 3TOW yueOHOM NesTeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHUE U MOCTYIKH
CBOMX TOBApUIIEH C MO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUIN MOCTYIKOB;

3)LIeHHOCTH HAY4YHOI'0 O3HAHMS

MHPOBO33PEHUYECKUE MPEJCTABICHHUS O BELIECTBE U XMMHMUYECKON pPEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M
COCTABJISAIOLINE OCHOBY Uil TIOHUMaHUS CYIIHOCTH HAyYHOH KapTHHBI MMpa, MpPEJCTaBIeHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOIHI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOIHOM CPEIoi, O POJIY XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

M03HaBaTeIbHbIE MOTHBBI, HANIPaBJIEHHbIE HAa TIOJYyYeHHE HOBBIX 3HAHHUH 110 XMMUHU, HEOOXOUMBbIE JJIs1 O0BSICHEHUSI HAOII0AaeMBIX MPOLIECCOB U
SIBJICHUH, TTO3HABATENbHOM, MHPOPMAILIMOHHON M YNUTATENbCKON KYJIbTYPHI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITENILHOM pabOThl C y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMH NH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeCc K OOYyYEHHIO U TO3HAHMIO, JTH0OO03HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHHIO, MPOEKTHON M UCCIIE0BATEIbCKOM
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00YUEHHUS B JalbHEUIIEM;

4)(popMUPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HaHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 370pPOBbIO, YCTAHOBKH Ha 3/I0pOBBIN 00pa3 KU3HU, OCO3HAHUE MOCIEICTBU I
W HENPHUATHE BPEIHBIX MPHUBBIYEK (YHIOTPEOJCHUS aKOTOJIsI, HAPKOTHKOB, KYypEHHUs), HEOOXOIUMOCTH COOJIOIECHUS TpPaBUI O0€30MacHOCTH TIPH
O0paIleHnU ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

S5)TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3yUYEeHHUIO Mpodeccii 1 Tpyaa pa3InyHOro poja, yBaKEHHE K TPYLY U pe3ylbTaTaM TPYJOBOH AEATEIbHOCTH, B TOM
qucIe Ha OCHOBE NMPUMEHEHUS NPEIMETHBIX 3HAHWHM MO0 XUMHM, OCO3HAHHBIN BBIOOD MHIMBHIYaJbHOM TPACKTOPHM IMPOJOKEHUS 00pa3oBaHMs C
y4€TOM JINYHOCTHBIX HHTEPECOB M CIIOCOOHOCTU K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIIHONW PO EeCCHOHATILHOM e TeNFHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHHH, TOTOBHOCTh alalTUPOBATHCS B MPO(ECCHOHANBHON cpefe;



6)3K0/10rMYeCKOr0 BOCTIUTAHUS:

9KOJIOTMUYECKU 11e1ecO00pa3HOe OTHOUICHHE K MPHUPOJAE KaK MCTOYHHMKY XKU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHHUS, NIOHUMaHUE IIEHHOCTH
3I0pOBOTO U 0e30macHOro 00pa3a >KU3HHM, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (U3MYECKOMY M TICHXHYECKOMY 30POBBIO, OCO3HAHHE
LEHHOCTHU COOJIOACHHUS ITPaBUIl 0€30MacHOr0 MOBeIeHUs TpU paboTe ¢ BELIECTBAMHU, a TAKXKE B CUTYAIIHIX, YIPOXKAIOIINUX 3JOPOBBIO U JKU3HHU JIIOIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4aeMble MMPU U3YYCHUH XUMHUH, JUUIsI PEIICHUS 33]1a4, CBSI3aHHBIX C OKPYKAIOIIEH IPUPOTHON CPeoi, JTst
MOBBILICHUST YPOBHS 3KOJOTUYECKOW KYJIbTYPhl, OCO3HAHUS TIJI00AIBHOTO XapaKTepa SKOJOTHYECKHX MpOoOJieM U MyTed MX pelleHus MOCPEeACTBOM
METOJIOB XUMHUH, IKOJIOTUIECKOTO MBIIIJICHHUS, YMEHUS PYKOBOJICTBOBATHCS UM B TIO3HABATEILHOW, KOMMYHHKATHBHOM U COLIMATBLHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpenIMeTHBIX PE3yJIbTaTOB BBLICISIOT 3HAYUMEBIE i (POPMUPOBAHUS MHPOBO33PCHHS OOIICHAYYHBIE MOHATHS (3aKOH, TEOpUS,
MPUHIINI, TUMOTEe3a, (akT, CUCTeMa, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpPbhIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX yYEOHBIX NpeAMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHWM M3 ATHX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O IEJOCTHOW HAyYHOW KapTHHE MUpPA, U YHUBEpPCaJIbHBIC y4eOHbBIE
neicTBus (TMO3HABaTENbHbIE, KOMMYHUKATHBHBIC, PETYJISTHUBHBIEC), KOTOpbIe oOecrneunBaroT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JIeATEIIBHOCTH.

Ilo3HaBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble joruyeckue aeiicTBus:

YMEHHSI UCIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOGHUU 3HAHHM: PACKPHIBATh CMBICI XHUMHUYECKUX TMOHSATHH (BBIIEIATH HUX
XapaKTepHbIC TPU3HAKHY, YCTAaHABIMBATH B3aUMOCBS3b C APYTUMHU MOHITHSIMH ), UCTIOJIH30BATh MOHSATHUS JJII OOBSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHUIA,
BBIOMpATh OCHOBAHUS M KPUTEPUH TS KJIaCCU(PHUKAIIUU XUMUUYECKUX BEIIECTB M XUMHUECKUX PEaKIIUii, yCTaHABINBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U
MEXTy 00BEKTaMH H3y4eHUs, CTPOUTD JIOTHYCCKHUE PACCYXICHUs (MHIYKTUBHEIC, ISTYKTUBHEIC, 110 AaHAJIOTHH ), IEJIaTh BBIBOJIBI M 3aKJTFOUCHUS;

yYMEHHE MPUMEHATH B MPOIECCE MO3HAHUS MOHATHS (MPEAMETHBIE U METaNpeAMETHbIC), CHMBOJINYECKUE (3HAKOBBIE) MOJIEIH, HCIIOIb3yeMbIe B
XUMHH, TTPEOOPa30BhIBATE IIUPOKO MPUMEHSIEMbBIE B XUMHUH MOJICTbHBIC TIPEICTABICHUS — XUMHUYSCKUN 3HAK (CUMBOII DJIEMEHTA), XUMHUIecKast popmyna
U ypaBHEHHE XMMHUYECKOH peaKIHH — MPU pPElIeHUH Y4eOHO-TO3HABATENbHBIX 3a7ad, ¢ YU4ETOM JTUX MOJEIBHBIX NPEACTABICHUN BBISABIATH H
XapaKTepU30BaTh CYIIECTBCHHBIE MPU3HAKH H3y9aeMbIX 00BEKTOB — XHMHUYECKUX BEIIECTB U XUMUUICCKUX PEAKIINH, BBISABISATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUNS B U3YYaeMbIX MPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBareibcKue 1eHCTBUS:

YMEHHE UCTOIh30BaTh MOCTABICHHBIE BOMPOCH B KaUeCTBE HHCTPYMEHTA MO3HAHUSA, a TAaKXKE B Ka4eCTBE OCHOBHI /Ui ()OPMUPOBAHUS THITIOTE3bI
IO MPOBEPKE MPABUIIBHOCTH BBICKa3bIBAEMBIX CYKJICHUH;

MPUOOpPETEHUE OMBITA MO TUIAHWPOBAHUIO, OPTAHHU3AINH U MPOBEACHUI0 YUEHUYECKUX IKCIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM Ipoliecca,
CaMOCTOSITEJTFHO TPOTHO3MPOBATh €r0 Pe3ysbTaT, (hOpMyIHpOBaTh 0OOOMIEHUS W BBIBOJBI IO Pe3yJIbTaTaM IMPOBEIEHHOTO OIBITa, MCCIICIOBAHHUS,
COCTaBJIATH OTYET O MPOJICTAHHON padoTe.

PabGora ¢ undopmanmueii:

yYMEHHE BBIOMpATh, aHAJTU3UPOBATh W MHTEPIPETUPOBATh MH(DOPMALUIO PA3IUYHBIX BUIOB M (HOPM MPENCTABICHHS, MOIy4aeMyI0 M3 Pa3HBIX
WCTOYHUKOB (HAYIHO-TIOMYJISIpHAS JIUTepaTypa XHUMHYECKOTO COJIEp)KaHUs, CHpPaBOYHBIE TOCOOWs, pecypchl MHTepHeTa), KPUTHYECCKH OICHUBATH
MIPOTUBOPEUUBYIO H HEJJOCTOBEPHYIO HH(POPMAITHIO;

yYMEHHE MPUMEHATh pPa3IUYHbIe METOJbl M 3alpOChl MPU MOUCKE U OTOOpEe MHGPOpPMAIMM U COOTBETCTBYIOIIMX ITaHHBIX, HEOOXOAUMBIX IS
BBITIOTHEHUST Y4E€OHBIX M TO3HABATENBHBIX 3a7ad OMNpPEeAeNEHHOrO THMA, NMPHOOpETEHHE OIbITa B O0JIACTH HCIONB30BaHMS WH()OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH, OBJaJleHUE KyJIbTYpOH aKTHBHOIO HCIIOJIb30BAHUS PA3UYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOSTEIHLHO BBIOMPATH
ONTUMAJBHYIO0 POpPMY MpeAcTaBIeHUS HH()OPMALIUY U WUTIOCTPUPOBATH PEIIAEMBbIC 3a/1a4l HECIIOKHBIMU CXEMaMHU, IUarpaMMaMu, ApyruMu (popmamu
rpauKu ¥ UX KOMOMHAITUSIMU;



YMEHHUE HCII0JIb30BaTh M aHAIM3UPOBATH B Ipoliecce y4eOHOW U UCCIeI0BATENbCKON NeITEIbHOCTH HH(OPMAIIHIO O BIMSHUU MPOMBIIIICHHOCTH,
CEJIBCKOIO XO351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH IPUPOAHON CPEBL.
KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUSA:
YMEHUS 3aJaBaTh BONpPOCHl (B XojAe auajiora W (WIM) AMCKYCCHH) IO CYILECTBY O0OCYXJIaeMOH TeMbl, (JOpMYIMPOBATH CBOM IMPEIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPETIOKEHHOM 3a]auu;
YMEHHs TNPEACTABIATh IIOJYYEHHBIE PE3YJIBTAThl I10O3HABATEIBHOW ICSATEIBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JENaThb IPE3CHTALUI0
Pe3yIbTaTOB BBHINOJIHEHUSI XUMUYECKOTO IKCIIEpUMEHTa (JIaOOPaTOPHOTO OIBITA, JIAOOPATOPHOU PAOOTHI MO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, Y4E€OHOTO
MIPOCKTA);
yMEHHUSI Y4eOHOr0 COTPYAHHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOM ITO3HABATEIbHOW M HCCIIECHOBATENLCKOM NESATEIBLHOCTH IPHU PELICHUU
BO3HUKAIOIIUX NpoOjeM Ha OCHOBE y4éTa OOLIMX MHTEPECOB M COIJIACOBAHUS MO3ULMH (0OCYKAeHUs, OOMEH MHEHMSMH, «MO3TOBBIE IITYPMbI»,
KOOpJMHALIMsSI COBMECTHBIX JIEHCTBUH, OIIpEIeTICHUE KPUTEPHUEB 110 OLIEHKE KaueCTBa BBINIOJIHEHHON padOThI U JpyTuUe).
PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:
YMEHHE CaMOCTOATEIbHO ONPENENATh LEIH JeATEIbHOCTH, IJIaHUPOBaTh, OCYILIECTBIATh, KOHTPOJIMPOBaTbH M IpPU HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JEATENIbHOCTb, BbIOMpaTh Hambosee 3(deKkTuBHbIe COCOOB! pelleHuss Y4eOHBIX U MO3HaBaTeNbHBIX 3a]lad, CAMOCTOSTEIbHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN alrOpPUTM JIEHCTBUM MPU BHIIOJHEHUH 33JaHUI ¢ y4ETOM IOJIy4€HUsI HOBBIX 3HAHUN 00 M3yuaeMbIX
00BEKTax — BELIECTBAX M pEaKIUsIX, OLIEHUBATb COOTBETCTBHUE IOJYYECHHOI'O PE3yJibTaTa 3asBICHHON LIEIH, YMEHHUE MCII0JIb30BaTh M aHAIU3UPOBATH
KOHTEKCTBI, IIpe/ijlaraéMbl€ B YCIIOBUU 3aJaHUM.
INPEAMETHBIE PE3YJIBTATbBI
B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIbHOIO COJAEPKaHUs, YCTAHOBJIEHHOIO IaHHOU (henepanbHON paboyeil mporpaMMoii,
BBIJICJIAIOT: OCBOCHHbIE 00yUarOIIMMUCS HayyHble 3HaHUS, YMEHUS U CIOcOObI AeHcTBUH, cnennduyeckue A npeIMeTHol o0naactu «XUMHUs», BUBI
JEeSITeIbHOCTH T10 MOJTY4YEHHIO HOBOTO 3HAHUS, €T0 HHTEPIpETaIK, TPeoOpa30BaHNIO U TPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYallHsIX.
K koHIy 00yueHus B 8 kijiacce nmpeMeTHbIEe pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTh Y O0yHarOIUXCS YMEHUI:
® pacKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKHUX MOHSTUN: aTOM, MOJIEKYJIa, XUMUYECKHUI1 3JIEMEHT, POCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMEChH
(onHOpOJIHAS M HEOJHOPOJHAs), BAJIECHTHOCTh, OTHOCUTENbHAS aTOMHAas M MOJIEKYJIsIpHas mMacca, KOJMYECTBO BEIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJS XMMHUYECKOTO JJIEeMEHTa B COEAMHEHUHM, MOJIAPHBIH 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHMs, XHUMHUYECKash peakuus, KiIacCupUKalMs peaklHil: peaklUu COECTUHEHHS, pPEeaKIHH
pa3oKEHUs, PEeaklMu 3aMEIICHUs, PeakIMu OOMEHa, HK30- U SHIOTEPMHUYECKHE peaKIMM, TeIloBoid 3(QeKT peakuuu, sSApo aroma,
AJIEKTPOHHBIN CJION aToMa, aToMHasi OpOUTalb, panyc aToMa, XUMUYecKas CBSI3b, OJIIpHAs U HEMOJIIpHAasi KOBAJIGHTHAs CBSI3b, MOHHAS CBA3b,
UOH, KaTHOH, aHUOH, PacTBOP, MaccoBasi 10JIs1 BEIIECTBA (IIPOLIEHTHAs! KOHLIEHTPAaLUs1) B pacTBOPE;
® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITUH U IPUMEHATDH 3TH MOHATHS MPU OMKMCAHUU BEIIECTB U X MPEBPAILCHHUI;
® HCIIOJI30BATh XMMHYECKYI0 CUMBOJIUKY JJIsl COCTABICHHS (JOPMYJI BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIUi;
® ONpeleNsiTh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSAX, CTENEHb OKUCJIEHHS AJIEMEHTOB B OMHApHBIX COEAMHEHMSIX,
MPUHAIICKHOCTh BEIIECTB K ONpPEJeNEHHOMY KiacCy COEIUHEHHMH MO ¢opMynaM, BUJI XMMHUYECKOH CBsS3M (KOBaJIEHTHAas M HMOHHAas) B
HEOPraHUYECKHUX COCIUHCHHUSX;

e packpsiBaTh cMbicn Ilepuoanueckoro 3axkona J[. M. Menneneesa: NeMOHCTPUPOBATh IOHMMAaHUE IEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX INosokeHus B Ileproanueckoil cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO y4YE€HHMs, 3aKOHa ABOrazipo;



® ONUCHIBaTh M XapakTepu3oBaTh TabmuuHylo Qopmy lleproanyeckoil CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB: pPa3linyaTh MOHSITHUS «TJIaBHAS
noarpymnmna (A-rpynna)» u «modounas noarpynna (b-rpymnma)», mansie 1 60JbILINE TEPUOIBI, COOTHOCUTH 0003HAYCHUS, KOTOPHIE UMEIOTCS B
tabiuue «llepuoanueckas cucrema xumuueckux snemeHToB J[. M. MenpaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00IIEee YNCIIO JIEKTPOHOB U PACIPENEICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

e iaccu(UUUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHUE BELIECTBA, XUMUYECKHE pPEaKIuH (110 YHUCIy U COCTaBy YYAaCTBYIOIIUX B
pEaKIuy BEIIeCTB, M0 TEIUIOBOMY P (DEKTy);

® XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBOWCTBA BEIIECTB pAa3MYHBIX KJIAcCOB, MOATBEPXKIas ONUCAaHHE MpUMepaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

® IIPOTHO3MPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTH NPOTEKAHMSI XMMHUUECKUX NPEBPAILEHUN B
Pa3IMYHbIX YCIOBUSIX;

® BBIYHCIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XHMHUUYECKOTO 3JeMeHTa 1o ¢dopMmyle
COEIMHEHMS], MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PEaKIuy;

® T[PUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEILHOW JESITeIbHOCTH — aHajdhu3 M CHUHTE3, CpaBHEHHE, OO0OOIIeHHWE, CHCTEMaTHU3aluIo,
KJIACCU(UKALIMIO, BBISIBJICHUE NMPUUYMHHO-CIEICTBEHHBIX CBS3€M — JUIsl M3Y4YEHMsI CBOMCTB BEIECTB U XMMUYECKUX PEAKIHI, €CTECTBEHHO-
Hay4YHBIE METO/IbI IO3HAHUA — HAOII0ACHHE, U3MEPEHHE, MOJICTTUPOBAHHE, SKCIIEPUMEHT (PeaabHblid U MBICTICHHBIN);

e ClIe[I0BaTh MpPaBUIIaM MOJIB30BAaHHUS XMMUYECKON TIOCYION U 1a00paTOPHBIM 000PYIOBAaHHEM, a TAK)KE IIPaBUIaM OOpaIIeHHs ¢ BEIIECTBaMH B
COOTBETCTBUH C MHCTPYKIHUSMH IO BBITOJHEHUIO JTJAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYECHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoAa M KHUCIOpPOJa), NPUTOTOBJICHUIO PAcCTBOPOB C ONpEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEIIECTBAa, IUIAHUPOBATh U
MPOBOAUTh XMMHMUYECKHE OSKCIEPUMEHTHl IO pACHO3HaBAaHUIO PACTBOPOB IMIEJIOYEH M KHCIOT C IOMOIIBI0 HHJAWKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHe).

K koHIy 00y4enus B 9 ki1acce npemMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTh COPMUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHATHUI: XMMHUYECKUN JJIEMEHT, aTOM, MOJIEKYJA, MOH, KaTUOH, aHHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBLHOCTD, CTENEHb OKHUCICHHS, XUMHUYECKas PEaKLMs, XUMHUYECKas CBs3b, TEIUIOBOU
3¢ (deKT peakuu, MOJb, MOJSPHBIA 00BEM, PacTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs JAUCCOLMALINS, PEAKIUU HOHHOTO
oOMeHa, KaTaJlu3aTop, XMMHUYECKOE paBHOBeCHe, OOpaTHMble M HEOOpaTHMbIE PpEaKIMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE PEaKIHH,
OKHUCJIUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAHOBJIEHHUE, AIJIOTPONHUs, aM(POTEPHOCTh, XMMHUYECKas CBSA3b (KOBaJIEHTHas, WOHHas,
MeTaJuInYecKas), KpUcCTaJulMyeckas pemérka, KOppOo3Hs MeETajuloB, CIUIaBBI, CKOPOCTh XMMHYECKOH peakiHH, MpeAeibHO JOMYyCTHMAs
koHueHnTpanus [1JIK BemiecTna;

® WUTFOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XUMUYECKUX MOHITHIA U IPUMEHSATH ATH MOHSATHS MPHU OMKMCAHUU BEIIECTB U MX MPEBPAICHHUIA;

® ICIIOJIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JJIsl COCTABICHHS (pOPMYJI BEIIECTB U YpPaBHEHUN XUMUYECKUX PEaKIni;

® ONpEeNeNsITh BaJICHTHOCTh M CTENEHb OKHCIEHUS XUMUYECKUX AJIEMEHTOB B COEMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K
ornpeAeNéHHOMY Kjaccy coeIuHeHUH mo (opmyrnaMm, BHJ XUMHUYECKON CBSI3M (KOBaJE€HTHAas, MOHHAs, METAJJIMYecKas) B HEOPraHWYEeCKUX
COEJMHEHUX, 3aps)l HMOHA MO XHMMHUYECKOH Qopmynie, XapakTep cpelbl B BOJHBIX pPAaCTBOpax HEOPraHUMYECKUX COCJMHEHUH, TUI
KPUCTAINTNYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMmblca Ilepuonnueckoro 3axona JI. M. MeHaeneeBa M AEMOHCTpUPOBATH €ro IMOHHMMAaHUE: ONHUCHIBaTh U XapaKTEpPU30BaTh
Tabnuuayto ¢popmy [leproaudeckoil cucTeMbl XHMHUYECKUX JIEMEHTOB: pa3uvaTh MOHATHS «TJIaBHAs MOATpymmna (A-Trpyra)» U «moboyHas
noarpynmna (b-rpynma)», Maneie u OonbIIMe NEPUOABI, COOTHOCHUTH OO0O3HAYCHHS, KOTOpPHIE HMEIOTCS B TEPHUOJUYECKON Talmuie, C
YHCIIOBBIMU XapaKTEePUCTHKAMH CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sApa, 001ee YHCII0 JIEKTPOHOB U pacipeeeHue



WX TIO DJIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIHME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COSAMHEHHUN B TPEIEIax MaiblX
MIEPUOJIOB U TJIABHBIX MOJTPYIII C YYETOM CTPOCHHUS UX aTOMOB;

KJIACCU(UIIUPOBATh XUMHYECKHUE DJICMEHTHI, HEOPTaHWYCCKUE BEIIECTBA, XUMHUYECKHE peaknuu (M0 YMUCIy W COCTAaBYy Y4YacCTBYIOIIMX B
pEaKIuy BEMIECTB, MO TEIIOBOMY 3 (EKTY, MO0 U3MEHEHHUIO CTENICHEH OKUCIICHHSI XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOMME M crenu(PUYECKHe XMMHYECKHE CBOMCTBA MPOCTHIX W CIOXKHBIX BEHIECTB, TOJATBEPKIAs OIMCAHHE
MpUMEpPaMHU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINN;

COCTABIISITh YPABHEHUS JICKTPOJIUTUICCKOMN JUCCOLMAIMH KUCIIOT, IEI0YeH U COJIeH, MOJTHBIC U COKPAIEHHBIE YPABHEHUS PEaKIIUid HOHHOTO
oOMeHa, YpaBHEHUS peaKIuii, MOITBEPKAAIONINX CYIIIECTBOBAHNE T€HETUYECCKON CBSI3U MEX/Ty BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKphIBaTh CYNHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIUI TTOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca dTUX PEaKIuii;
MIPOTHO3MPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOKHOCTH TMPOTCKAHUS XMMHYCCKHX MPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJSIDHYIO UM MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO JIOJNIO XHMHYECKOTO 3JIeMeHTa 1o (opmyre
COCIMHEHUSI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, POBOJAUTH PACUETHI IO YPABHEHUIO XMMUYECKON PEaKIuH;

coOJIr0IaTh MpaBHiIa MOJIB30BAHHUS XUMUYECKON MOCYA0H M 1a00opaToOpHBIM 000pyI0BaHNEM, a TaK)Ke MpaBUiIa OOPAIICHUs C BEUIECTBAMH B
COOTBETCTBUH C MHCTPYKIMSIMH TI0 BBITIOTHCHHIO JTA0OPATOPHBIX XUMUYECKHX OIBITOB IO MOJIYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIICCTB
(aMMHaKa 1 yraeKucioro rasa);

MIPOBOJMTH PEAKIIMU, MOJITBEPKIAIONINE KaYSCTBCHHBIA COCTAaB PA3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IMYyTEM XJIOPHI-, OPOMU/-,
noaua-, kapoonat-, pocdar-, cuaMKaT-, CyabhaT-, TUIAPOKCUI-MOHBI, KATHOHBI AMMOHUSI U MOHBI U3YYEHHBIX METAIIJIOB, IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OTICPAIlMU MBICIUTEIIBHON JCSITEILHOCTH — aHAJIW3 U CUHTE3, CPAaBHEHHE, 0000IIEHUE, CHCTEMAaTHU3aIINIO, BBISIBIICHUC
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JUIS M3YYEHHUs CBOWMCTB BEIIECTB U XMMHUYECKUX PEAKIUi, eCTECTBEHHO-HAYYHBIE METOJbI MO3HAHUS —
Ha0JTI0IeHNE, I3MEPEHNE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peaTbHBI U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

KoandecTtBouacoB
Ne HaumeHoBaHue pa3/iejioB U TeEM dueKkTpoHHbIe (LM POBbLIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n NporpamMMbIl Bceero o0pa3oBaTejibHbIE PecypcChl
padoThI padoThI
Pa3nen 1.IlepBoHayaibHBIEXUMUYECKHETOHSATHS
Xumust — BaxkHas 00J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTHYECKON 5 2 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41837c
ESITEIILHOCTH YETI0BEKA
bubnnoreka IIOK
1.2 B 15 1
CHICCTRA M XHMITICCKHC PeaKtit https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pa3nes 2.BakHeiimme npeacTaBuTe/ M HEOPraHMIECKHUX BeIeCTB
91 Bosznyx. Kucnopoa. Ionsitie 06 5 bu6mmoreka [JOK
' OKCHJaX https://m.eds00.ru/7f41837¢c
Bogopon. Ilonstue o kucnorax u bubnuoreka [JOK
2.2 8 1
COJISTX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAHHUSAX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KIACCHI b K
24 11 1 1 noanoreka 11O

HCOPTraHNYCCKUX COeIUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro o pazneny 30

Paznen 3.11epuoanyeckuii 3akoH u Ilepuognueckasi cucrema xumnueckux 3jaeMeHToB JI. U. MenneneeBa. CtpoeHue aToMoB. XMUMHU4YeCKast

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE pe€aKnuu

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema

but6mmoreka [IOK

3.1 7
XAUMHYECKUX dj1emMeHToB /I, M. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma

3.2 XuMu4ecKas CBSI3b. 8 1 but6mmoreka [IOK



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

OKHUCIIUTEBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

https://m.edsoo.ru/7f41837¢c

Uroro no pazaeny 15 BH@HOTeKa HOK
https://m.edso0.ru/7f41837c
PesepBHOe Bpems 3 BH@HOTeKa LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu@poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (itcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1.BemrecTBO U XUMHYECKHE PeaKIUn
11 [ToBTOpEeHUE U yruyOneHne 3HAHUIA 5 1 bubnnoreka HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX 4 bubnmnoreka [HOK
' peaxiui https://m.edsoo.ru/7f41a636
DJIIEKTPOIUTHYECKAsT JUCCOLIMALIHS. bubnuorexa [HOK
1.3 8 1 1
XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznea 2.HemeTa/sIbI B X cOeTMHEHUS
91 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnmnoreka [JOK
' aneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa LOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop u ux 7 1 bubnuorexa LOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 snemenToB IVA-rpymnnel. Yriepon u 8 1 2 bubmmorexa TIOK
' . DYIIBL P https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazaeny 25
Paznen 3.MeTtaiibl U MX COeIMHEHUS
3.1 O61ue cBoiicTBa METaNIOB 4 bubmorexa [TOK

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



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

3.2 Baxxueiimme Metauibl 1 UX COSIUHEHUS 16 buGnuorexa [JOK
' A https://m.eds00.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumusi 1 oOKpy:Kamomas cpeaa

4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 buGnuorexa [JOK
' B p https://m.edso00.ru/7f41a636
Wtoro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1.
2.

Pymsutuc I'. E., ®enpaman @.I". Xumus. Heoprannueckas xumus. 8 kiaacc: yue0. aiis oomeoopazosat. yupexaenuid. — M.: [Ipocsemenue, 2020 r.
Pymutuc I'. E., ®enpaman @.I". Xumus. Heopranudeckast xumusi. Oprannueckas Xumus 9 kinace: yue0. s o01eoopa3oBar. yupexacHuid. — M.
[Ipocsemenue 2020 r.

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

oA

© ©~No

12.

Bboposckux T.A. Tectsl no xumuun. [lepuoaunueckuii 3akon u [lepuoanydeckas cuctemMa XUMHUYECKUX 3J1eMEHTOB. CTpoeHue aroma. XUMHUYECKas
cBs3b. CTpoeHue BemiecTB. 3akoH ABoraapo. MossapHblii 00bEM ra3oB. ['anorensr: 8 ki1. — M.: U3narenscTBo «OK3amen», 2013 1.

boposckux T.A. Tectet mo xumuu. I[lepBoHauanbHble xumuueckue mnousTus. Kucnopoa. Bomopon. Boma, pactBopsl. OCHOBHBIE KIIACCHI
HEOpraHUYeCKnX coearHeHui: 8 k. — M.: M3natensctBo «OK3ameny, 2013 r.

Bappasa H.D. Bce nmaboparopnsie paboTsl. 6-11 kmaccsr: ¢pusmka, xumus, ouonorusi. — Pocto u//l: @ennkc, 2010. -286 c.

I'apa H.H. Paboumne nporpammsl Kypca xumun it § -9 kiaaccoB o01ieo0pa3oBarenbHbIX yupexaenud. — M.: [Ipocsemenue, 2013 .

I'apa H.H. Xumus. 3agadyHuk ¢ MOMONTHUKOMY. 8-9 Kiacchl: mocoOue i ydamuxcsi oomeoOpasosar. oprannsanmii/H.H.I'apa, H.1.I"'abpycega. -
M.: [Ipocsemenue, 2014 1.

I'apa H.H. Xumus: ypoku B 8 kiacce: nocodue ans yuutens/ H.H. 'apa.- M.: IIpocsemenue, 2015 r.

Kyspmenko H.E., Epémun B.B. Xumus. [Tocodue ms 8-11 knaccoB — M.: Dk3amen, 2002 — 448 c.

Jlupun P.A., Maprynuc B.b. Xumus. 8-9 ki1.: Yue6Hoe nocobue. - M.: lpoda, 2002. — 288 c.

Panenkuit A.M. Xumus. Junaktudeckuii Marepuan. 8-9 kiaccel: mocodue ams yuuteneir obmeoOpa3oBar. opranuzanuit/ A.M. Panenkwuii. - M.:
[Ipoceemenue, 2014 r.

. Xomuenko WN.I'. Pemenue 3amgau mo xumuu. - M.: OO0 «3narensctBo HoBas Bonmnay: Uznarens Ymepenkos, 2005. — 256 c.
11.

HItpemmiiep I'.M., XoxnoBa A. M. Meronuka pemeHust pacdeTHbIX 3afad nmo xumuu: 8-11 ki.: Ilocobue g yuurens — 3-e u3a.- M.:
IIpoceemenue, 2001. — 207c.
DneKkTpoHHOe MpuiiokeHue K yueOHuky Pymsuruca I'. E. Xumus. Heopranmueckas xumus. 8 kiacc. — M.: IIpocemienue, 2014 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

No gk whE

bu6mmoreka IIOK https://m.edsoo.ru/
http://him-school.ru
http//kopilkaurokov/ru

http://alhimik.ru,
http://chemistry-chemists.com/Video/html.

Pemry OI'D
PolI
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