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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1Mo XMMHHM Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUS COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbx B PI'OC 00O, a takxe Ha 0ocHOBE (peaepanbHON paboyei mporpaMMel
BOCIIMTAHUS U C YYETOM KOHLETIIIMH MTPEToIaBaHus yueOHOTO peaMera « XUMHUsS» B 00pa30BaTEIbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma no xuMuu Ta€T MPEACTABICHUE O LETSIX, O0Mmel cTparerni 00ydeHHs, BOCITUTAHUS
U pa3BUTHS OOYYAIOMIMXCS CpEACTBaMU Y4eOHOTO TpeAMEeTa, YCTaHABIMBAET 00s3aTelbHOE
MpEeIMETHOE COJEpIKaHue, MPEIyCMaTPUBAET paclipeielieHHe ero 1Mo KiiaccaM M CTPYKTYPUPOBAHUE TIO
pasgenaM ©W TeMaM TPOTPaMMBI IO XUMHH, OTPEACISIeT KOJIMYECTBEHHbIE W KadeCTBEHHBIE
XapaKTePUCTUKH COACPIKaHUS, PEKOMEHIYEMYIO IOCIIEAOBATEILHOCTh M3YyYCHUS XHUMHU C yIETOM
MEXIIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA Yy4eOHOTO TMpOoIecca, BO3PACTHBIX
0CcOOEHHOCTEH 00yJaroIIUXCs, OMPEeNsieT BO3MOKHOCTH TpeaMeTa JIlsl peau3aliu TpeOOBaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHONW NpOTpaMMBl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TaKke TPeOOBaHWI K pe3yibTaraM OOydYeHHs] XMMHU Ha ypOBHE LeNel H3ydeHUs
npeaMeTa U OCHOBHBIX BUIOB y4eOHO-TTO3HABATEIBHON JEATEIHHOCTH OOYUYAIOMIET0Cs 10 OCBOSHHIO
y4e0HOTO COoJIep>KaHusl.

3HaHUE XWMUHU CIY)KUT OCHOBOW JIsi (DOPMHPOBAHMS MHPOBO33PEHHS OOYYaOIIETOCs, €ro
MPEJCTaBICHU O MaTepUAILHOM EIWHCTBE MHpPA, BAXHYIO POJb HIPAOT (HOPMUpPYEMbIC XHUMHEH
MPEJCTAaBICHUS O B3aMMOTIPEBPANICHUSAX SHEPTHHA U 00 DBOJIOIMH BEHIECTB B TPHPOJE, O IYTAX
peteHusl TI00aTbHBIX MPOOIEeM YCTOWYHBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHUECKOH,
MUIIEBOM U KOJIOTHYECKOM 6€30MacHOCTH, MPOOIEM 3/1paBOOXPAaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEH [UIsi camMopa3BUTHUS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ oOmel u GyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHHWE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH OO0yJarommuxcs,
HABBIKOB MX CaMOCTOSITEIbHOW Yy4eOHOM NeSTENbHOCTH, IKCIEPUMEHTANbHBIX U HCCIEI0BATEIbCKIX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHOMN AESITEIbHOCTH;

3HAKOMHUT CO CNEeUU(UKONH HAYyYHOTO MBIILICHUS, 3aKJIabIBAET OCHOBBI IIEIOCTHOTO B3IJIAa Ha
€IMHCTBO NPHUPOJBI U UYEIOBEKa, SIBJISETCS OTBETCTBEHHBIM 3TarioM B (OPMHPOBAHUM €CTECTBEHHO--
HAyYHOM IpaMOTHOCTH O0Y4aIOUIUXCS;

crocoOcTByeT (hOPMHUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPHUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE 00pa30BaHNE 00YyUatOIIUXCS.

JlanHble HarpaBieHUs B 0Oy4eHUU XUMUU 00€CTIeYrBAIOTCS CIEU(PUKON coepkaHus yueOHOTO
mpeaMeTa, KOTOPhIN SBJISETCS MEeJaroruuecky aganTUPOBAaHHBIM OTpaKeHHEM 0a30BOW HAyKU XUMHUHU
Ha OIpeeEHHOM dTarne e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIEro 00pa3oBaHHS OPHUEHTUPOBAH Ha OCBOCHHUE
0OyYalOUIUMUCSI CUCTEMBl IEPBOHAUAIBHBIX TOHATUN XHMHH, OCHOB HEOPraHMYECKOW XUMHUH U
HEKOTOPBIX OT/IEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKON XUMHH.

CtpykTypa coaepkKaHus IPOrpaMMbl O XMMUU C(POPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/1a
K e€ u3ydenuto. CojiepykaHle CKIIAIbIBAETCS U3 CUCTEMBI MTOHITHUH O XUMUYECKOM 3JIEMEHTE U BEIIeCTBE
U CHCTEeMBl MOHATHI O Xumuueckoil peaknuu. OOe 3T CHCTEMBI CTPYKTYPHO OPraHU30BaHbI IO
MPUHLUITY MOCJIEA0BATENIFHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKUX MPEACTaBICHUN pa3HOTro
YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoauueckoro 3akoHa JI. 1. MeneneeBa Kak OCHOBHOTO 3aKOHA XUMMU;



— YY€HHUS O CTPOCHHUH aTOMa U XUMHUUYECKOU CBSI3U;

— MPECTaBICHUH 00 AEKTPOJIUTHIECKON TUCCOIMAIIUY BELIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pPAcCMAaTPUBAIOTCS HAa OCHOBE OMIMPUYECKH [OJIYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHSA K JIPYrOMY, BBITIOJHSSA
GyHKIMM OOBSICHEHUS W TPOTHO3UPOBAHHS CBOWCTB, CTPOCHHS M BO3MOYKHOCTEH MPAKTHUECKOTO
MIPUMEHEHHUSI U MTOTYYCHHS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl IO XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUIESCKON
COCTABJISIOIIEH HAyYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN TIPUPOJIbI, IEHHOCTHOTO OTHOIICHHS K
Hay4dHOMY 3HAaHUIO U METOJaM IO3HaHHUS B Hayke. M3ydeHue XMMHH MPOUCXOIUT C MPHUBICUYCHUEM
3HAHUN U3 paHee U3YYEHHBIX Y4eOHBIX peameToB: «OKpykarouuil Mup», «buonorus. 5—7 kiaccel» u
«®Pu3uka. 7 Kiacey.

[Ipy u3ydeHUM XUMUU TPOUCXOAUT (OPMHUpPOBAHWE 3HAHUN OCHOB XHMHYECKOM HAYKH Kak
00JacTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEIOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJIbTYpBHI. 3ajauya yueOHOTO IpeaMeTa COCTOUT B (POPMHPOBAHUM CUCTEMBI
XUMUYECKUX 3HAHUW — BaXKHEUIIUX (PAKTOB, TMOHITHH, 3aKOHOB M TEOPETHUYECKUX MOJIOKEHUH,
JOCTYIHBIX 0000IICHUI MHUPOBO33PEHUYECKOTO XapakTepa, sfi3blka HAyKH, B MPUOOIIEHNH K HAay4YHBIM
METOJIaM TIO3HAHUS MPU U3YyYECHUU BEIIECTB U XUMHUYECKUX peakiuii, B GOPMHUPOBAHUU M PA3BUTHU
M03HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B y4eOHO-I03HABATEIBHON 1 yueOHO-HCCIIE0BaTENbCKOM
NesITeNIbHOCTH, OCBOCHUH MpaBUiI 0€3011aCHOr0 00pallleHus ¢ BEIIeCTBaMU B TOBCETHEBHOM KU3HU.

[Ipu n3ydyeHnn XuMuM Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaXKHOE 3HaAUEHUE TPHUOOPETH
TaKHe LU, KaK:

— (QopMupoBaHHWE WHTEIUIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO PEIIeHUH, CHOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HampaBJICHHOCTh OOYYeHHS Ha CHCTEMaTHYeCKOe TMpUOOIeHne OoOydarmmxcs K
CaMOCTOSITENIbHOM TMO3HABaTENIbHON AESITEIbHOCTH, HAaydyHBIM METOJaM MO3HaHUS, (OPMHUPYIOUIUM
MOTHBAIMIO U PAa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBUH, CIOCOOCTBYIOIIUX MPUOOPETCHHUIO OOYYaIOMIUMHKCS — OIbITa
pa3HooOpa3HOM AESITEeNbHOCTH, IIO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAbHOE 3HAUEHUE JJISl PA3JIMYHBIX BUJIOB AESITEIbHOCTH;

— (hopmupoBanue o0mel PyHKIIMOHATBHON U €CTeCTBEHHO-HAYYHON IPAMOTHOCTH, B TOM UYHCJIE
YMEHHH OOBSCHATH M OLEHUBATh SBJICHUS OKPYXKAIOMIEr0 MHUPA, HWCIHOJbB3ys 3HAHUS U OIIBIT,
MOJIyYE€HHBIC TPU U3yYCHUH XUMUU, IPUMEHITH UX MPHU PelIeHUud npoOieM B MOBCEAHEBHOMN XKU3HU U
TPYIOBOM JESITENbHOCTH;

— (opmupoBanue y 0oOy4aroOUUXCsi T'YMaHHUCTHUECKUX OTHOUICHUH, MOHWMAaHUS ILIEHHOCTH
XUMHYECKUX 3HAHUN JUTsl BBIPAOOTKH SKOJOTHYECKHU 1IeIeCO00pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
JEeSITEIHOCTH B LIEJSIX COXPaHEHUs! CBOETO 370POBbs M OKPYKAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIMHM K 0OYUEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CaMOBOCIMTAHHUIO Ha
OCHOBE yCBOCHUS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduis u
HaIMpPaBJICHHOCTH JAIbHEUIIEro 00ydeHHUsI.

OOmree 4YmucnO 4YacoB, OTBENEHHBIX s H3YYeHHS XHMHUM Ha YpPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctanisier 136 gacoB: B 8 kitacce — 68 yacoB (2 4yaca B HeJlen0), B 9 kiacce — 68 yacos
(2 gaca B Hemeno).



COJEPKAHME OBYYEHUA

8 KUIACC

IlepBoHa4Ya/IbHbIE XMMHYECKUE TOHSTHUS

[Ipenmer xumuun. Posib XUMuM B )KM3HU YellOBEKa. XUMHUs B CHCTEME HayK. Tena u BellecTBa.
®du3nuecKue CBOWCTBA BEIECTB. ArperaTHoe COCTOsiHHE BemecTB. [loHsATHE 0 MeTOoJaxX MO3HAHUA B
xumun. Yucteie BemniecTBa U cmecu. CriocoObl pa3zesieHus cMecei.

ATOMBI U MOJIEKYJbl. XUMHUUYECKHE AJIeMEHTh. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUEHUE.

Xumudeckas (opmyrna. BaleHTHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocTaBa BemecTB. OTHOCUTENbHAsT aTOMHast Macca. OTHOCHUTENIbHASI MOJIEKYJIIpHas macca. MaccoBas
JIOJISI XMMHUYECKOTO 3JIEMEHTA B COCTUHEHUU.

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3anMOCBSA3b KOJIMYECTBA, MAacChl MU 4uCia
CTPYKTYPHBIX €MHUIL BellecTBa. PacuéTel mo popmynaM XMMHUECKUX COSTMHEHUH.

du3nuecKrue U XUMUYECKHUE SIBIICHUS. XUMHUYECKasl peakIius U e€ MPU3HaKu. 3aKOH COXpPaHEHUS
MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHMs. Kiaccupukamuss XMMHUYECKUX peakIuil (COeIMHEHMUS,
pasnoKeHus1, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TMIOCY/I0M, TpaBWiIaMu pabOThl B JabopaTopud M MpUEMaMH
oOparreHus ¢ J1adbopaTopHbIM 000PYIOBAHUEM, H3yUEHUE U OTTMCAaHNEe (PU3NYECKUX CBOMCTB 00pasIoB
HEOPraHMYECKHX BEIECTB, HAaOMIOJAeHNE (M3MYEeCKUX (TJIaBJIEHWE BOCKA, TAasHHUE JIbJla, PACTHpPAHUE
caxapa B CTyNKe, KUTIEHWE M KOHJIEHCAIlUsS BOJBI) U XUMHUUYECKHX (TOPEHHE CBEYH, MPOKATHMBAHHE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTON) sIBJICHUH, HAOII0ICHUE U ONTMCAaHUE TTPU3HAKOB
MPOTEKaHUS XUMHYECKUX peakmuil (pa3jokeHWe caxapa, B3aUMOJCHCTBHE CEPHOW KHCIOTHI C
xyopuaoM Oapusi, pasnoxkenue ruapokcuna meau (I) mpu HarpeBaHwu, B3aUMOJCHCTBUE XKeje3a C
pactBopom comu Mmeau (l1), m3ydeHwe crmocoOOB pasjieeHUs CMecel: C IMOMOIIbI0 MarHuTa,
¢bunbTpOoBaHUE, BbINApUBaHUE, TUCTWUIALMS, Xpomarorpadus, MpOBEJEHUE OYUCTKU MOBAPEHHOMN
coiii, HaONIOIeHWE M ONHCAHHME pEe3ylIbTaTOB MPOBEACHHUS ONBITA, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUS MACChI, CO3JJaHHE MOJIeTe MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

Boznyx — cmech razo. Cocras Bo3ayxa. Kucinopog — anemeHT u npocroe BemectBo. Haxoxaenue
KHCIIOpo/ia B Tpupoje, (U3WYECKHEe M XHMHYECKUEe CBOMcCTBa (peakiuu ropeHusi). OKCHIIBI.
[Ipumenenne xucnopona. CrnocoObl MOMyYEHHUs KUCIOpPOJa B JIAOOPATOPUM M MPOMBIIUIEHHOCTH.
KpyrosopoT kucnopoaa B npupojae. O30H — alIoTponHass MOAUPHUKAIUS KUCIOPOIa.

TemoBoit  sddekr XuMHUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHHUSA, 0JK30- H
SHAOTEPMHUUECKHE peakluuu. TOIIMBO: yroiab U METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHHE MapHUKOBOTO
saddekTa, pazpylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpoctoe BemiectBo. HaxoxkaeHnue Bojopona B npupoje, Gu3ndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CTIOCOOBI MonyueHusi. Kuciaotel u conu.

MonsipHblil 00bEM razoB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSM.

®dusnyeckue CcBoWCTBa BOAbl. Boma kak pactBopurens. PactBopel. HacellmieHnsle u
HEHACBIIIEHHbIE pacTBOpBL. PacTBOpHUMOCTh BelIeCcTB B BoAe. MaccoBasi /10J1s1 BELIECTBA B PacTBOPE.
Xumnueckue cBoiictBa BoAbl. OcHoBaHus. Ponb pacTBOpOB B MpUpOJe U B JKU3HU 4YEJIOBEKa.
KpyrosopoT Bozbl B ipupoe. 3arpsa3HeHue IpupoaHbIX Bo. OXpaHa v OYUCTKA MPUPOJIHBIX BO/I.

Knaccudukanuss Heopranmueckux coenuHeHui. Oxcuapl.  Knaccudukanus  OKCHAOB:
coneoOpa3ymomiue (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) U HeconeoOpasyromme. Homenkiarypa
okcu10B. Duznueckne U XuMHUUYECKHe CBOKMCTBAa OKCUIOB. [lomydeHue okcuaoB.



OcnoBanwms. Knaccudukarust ocHoBaHUI: ET0YM U HEpAaCTBOpUMBbIe OCHOBaHUs. HoMeHkaTypa
ocHOBaHul. OuU3nyecKrue U XMMUYECKUE CBOMCTBA OCHOBaHUU. [loirydeHne 0CHOBAaHHU.

Kucnortel. Knaccudpukanms kucnor. Homenkmarypa kuciaor. Duznueckue U XUMHYECKHE
cBoricTBa KUCNOT. Panx akrusHoctu metaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa cosneil. @usnueckue 1 XuMudeckue cBoiictsa coieil. [lonydyenue coseit.

I'enernueckas cBsA3b MEXy KJIacCaMU HEOPTraHUYECKUX COEAMHEHUN.

Xumuueckuii IKcnepumenn

KaueCTBEHHOE OIPEJCIICHUE COJEp)KaHUS KUCIOpoJa B BO3JAyXe, IOJy4YeHHE, coOupaHue,
pacro3HaBaHUE U M3y4EHHE CBONCTB KHUCIOpOJa, HAOJIOJIEHUE B3aUMOJICHCTBUS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHUS BO3HUKHOBEHHUS U IpEKpallleHuss TopeHus (mokapa), O3HAKOMJIEHUE C
o0pa3iaMu OKCHIOB M ONHCAaHUE WX CBOWCTB, MOJIydeHHE, COOMpaHHE, paclo3HAaBAaHHE U HM3Y4YEHHUE
CBOWCTB BOJOpojaa (ropeHue), B3auMojeiicTBue Bomopona ¢ okcuaom wmemu (I1) (Bo3aMoxHO
WCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), HAONIOJCHHE OOpa3lloB BEIIECTB KOJUYECTBOM 1 MOJb,
HccleI0BaHuEe 0COOEHHOCTENW PacTBOPEHMS BEIIECTB € PA3IMYHONW PaCTBOPUMOCTBIO, IPUTOTOBIICHHE
pacTBOPOB C OMNpPEIEIEHHOW MacCOBOM JOJIE PacTBOPEHHOIO BEUIECTBA, B3aMMOJCHCTBHE BOJBI C
MeTajylaMu (HaTpUeM U KajblueM) (BO3MOYKHO HCIOJIb30BAHHE BUAEOMATEPHANIOB), MCCIEIOBaHUE
00pa3l0B HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIO/IEHUE W3MEHEHHUS] OKpacKu
WHIMKAaTOPOB B PAaCTBOpax KHCJIOT W INesouei, m3ydeHue B3aumojeinctBus okcuma memu (I1) c
pacTBOpOM CEpPHOM KHCIOTHI, KHCIOT C METaJUlaMM, peakuuid HeWTpaiuzaluu, I[OoJyYeHHe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO METajula JPYrMM U3 pPacTBOpa COJIM, peEIIeHHe
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHel1me Kiiacchl HEOPraHUUECKUX COSAMHEHUI».

Ilepuoauyecknii 3akoH u Ilepuoamyeckass cucrema xumudeckux 3iemenros JI. H.
Mengesneesa. CtpoeHue aToMoB. XuMHYecKasi €Bf3b. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBpie MOMBITKM KiaccUPUKAIMK XUMHUYECKUX 3ieMeHTOB. lloHATHE O rpymmax CXOJHBIX
3JIEMEHTOB (ILIE€JOYHBbIE U HIEIIOYHO3EMENIbHbIE METAJUIbl, T'aJIOT€Hbl, WHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTepHbIE OKCUABI U THAPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumudeckux siaeMeHToB [[. M. Menneneesa.
Kopotkonepuoanast u piauHHonepuoanas Gopmsl [leproaudeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
. . Menneneena. [lepuoast u rpymmbl. DU3UUECKU CMBICT TOPSIAKOBOIO HOMEPa, HOMEPOB MEPHOIA
Y TPYIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX sjaep. M3oTombl. DiekTpoHbl. CTpOECHHE 3JIEKTPOHHBIX
000710uek aTroMoB TiepBbIX 20 XuMHu4eckux nemeHToB Ilepromnyeckoit cucremsl 1. 1. Menpaeneena.
XapakTepucTUKa XMUMHYECKOTO 3J€MEHTa Mo ero mnojioxeHuto B Ilepmommueckoir cucreme I U.
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IpyIIiaM U MepUoam.

3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoil cuCTeMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. 1. . MenpeneeB — yu€Hbli U rpakIaHUH.

Xumuyeckas cBa3b. KoBaneHTHas (MOJSpHASE U HETOJSAPHAs) CBA3b. DJIEKTPOOTPHUIATEIFHOCTh
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBSA3b.

Crenenb oxkucieHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl okuciaeHus u
BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn .

M3y4YeHHe OOpas3IoB BEIIECTB METAJUIOB M HEMETANIOB, B3aUMOJICHCTBIE TUAPOKCHUIA LIMHKA C
pacTBOpaMu KHUCJIOT M HIEN0YEH, TPOBEACHHUE OINBITOB, UIUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTENBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUil (TOpEeHUE, peaKIUy Pa3IoKEeHUs, COSTUHEHHS).



Mestcnpeomemmuoie ceazu

Peanuzanus MeXINpeaMETHBIX CBSI3€H IIPU U3YUYEHUU XMMUU B 8 KJIACCE OCYILIECTBIISIETCS Yepes3
UCTOJb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHITUH, TaK M TOHATUH, SBIISIOLUINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOm1re ecTeCTBEHHO--HAyYHBIC MOHATHS: HAay4YHBIH (PakT, TUMoTe3a, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, KJacCU(pUKaLus, NEPUOIUIHOCT, HAOIIONCHHE, SKCIIEPUMEHT, MOJCITUPOBaHNE, U3MEPEHHE,
MOJIEIIb, SIBJICHUE.

®dusuka: Mmarepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI, PaIMOAKTUBHOCTb,
MOJIEKYJNa, AJIEKTPUUYECKHUM 3aps]l, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSHUE BEIECTBa, ras,
¢u3nvecKre BeNUYNHBI, SJMHUALBI U3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3/161, CoHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadust: armocdepa, runpochepa, MUHEpalbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOIMAEMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 xXuMHYecKas peakuus

[Iepnognueckuit 3akoH. lleproanyeckas cucrema xumudeckux s3neMeHToB [, M. Menneneesa.
Crpoenue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHYECKHMX JJIEMEHTOB IEPBBIX TPEX
MEepPUOJIOB, Kalus, KalblMsl U HUX COEAUHEHWH B COOTBETCTBUH C IIOJIO)KEHHEM »JJIEMEHTOB B
[leproauueckoii cucTeMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMUUECKON CBSA3H. THIBI KPUCTAIIIMUECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILlECTBA OT THIA KPUCTAIUINYECKON PEIIETKN U BUJA XUMHYECKOU CBSA3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB. XMMHUECKHUE CBOICTBA BEILECTB,
OTHOCSIIIUXCSL K Ppa3iIMYHBIM KJ1accaM HEOPraHWYeCKUX COEAMHEHHH, TeHeTH4YecKass CBA3b
HEOPraHNYEeCKUX BEIECTB.

Knaccugpukanuss XuMUYECKHX peakUuil MO0 pa3IuyHbIM MpHU3HAKaM (IO YHCIy M COCTaBy
YUYacCTBYIOUIMX B PEaKLUHU BELIECTB, MO TEIIOBOMY 3(P(eKTy, M0 MU3MEHEHUIO CTENEHEH OKHCICHMS
XUMUYECKHUX 3JIEMEHTOB, M0 OOpaTMMOCTH, MO YYacTHIO KaTalau3aTropa). DK30- U SHAOTEPMHUYECKHUE
pEaKIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[lonsitue o ckopoctu xumuueckoil peakuuu. I[loHsTHe 00 0OpaTHMMBIX UM HEOOpaTHMBIX
XUMUYECKUX peakiusx. [IoHsATHe 0 rOMOTreHHBIX M reTeporeHHbIX peakiusx. [loHsrue o katamuse.
[Tonsitne o xumMuyeckoM paBHoBecuu. DakTOpBI, BIMAIOLIME HA CKOPOCTh XUMHUYECKOM peakuuu u
MI0JIOKEHHE XUMUYECKOTO PABHOBECHS.

OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMU,  JJIEKTPOHHBIM  OaJlaHC  OKHMCIMTEIbHO-
BOCCTAHOBMTENbHOM peakiuy. CocTaBiIeHUE YPaBHEHUI OKUCINTEIIBHO--BOCCTAHOBUTEIBHBIX PEAKLIUI
C MCIIOJIb30BaHUEM METO/a AJIEKTPOHHOT O OalaHca.

Teopust 371€KTPOTUTUUECKON TUCCOLMALIUM. DIEKTPOIUTHI M HEANEKTPOIUThL. KaTnoHbI, aHMOHBI.
MexaHu3M JAUCCOLMAIMN BEILIECTB C Pa3IMUYHBIMU BUJIAMU XUMHUYECKOH CBsi3U. CTeneHb TUCCOMALNH.
CuinbHble U ci1abble 3JEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. YCIIOBMS NPOTEKAHUS peaklMid HMOHHOTO OOMeHa, IOJIHbIE U
COKpAIlEHHBbIE HOHHBIE YypaBHEHHs peakuuil. CBOICTBa KHCIOT, OCHOBAHMH U COJIEM B CBETE
IpeJCTaBICHUN 00 NMEKTPOIUTHYECKOM nucconanuu. KauecTBenHble peakiiuu Ha HoHbI. [TonsTHE O
TUIPOJIA3E COJIEM.

Xumuueckuii IKcnepumenn .

03HAaKOMJIEHHE C MOJEIIIMH KPUCTAJUIMUECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAJIOB U
HeMeTauoB (rpaduTa U aiaMasa), CI0XKHBIX BEIECTB (XJIOpHJa HAaTpHUs), UCCIIETOBAHUE 3aBUCUMOCTH
CKOPOCTM XMMHYECKOH peakiuu OT BO3JACUCTBUS  PA3IMUHBIX  (PAKTOPOB, HCCIEIOBAHUE
UIEKTPOIPOBOJIHOCTH PacCTBOPOB BEUIECTB, MpOLECCa TUCCOLMALNN KUCIIOT, LIEIOYeld U CoJieh



(BO3MOKHO MCHOJIb30BAaHUE BUAECO MATEPUAJIOB), IPOBEJECHHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKHU
MPOTEKAHUS peakluii HOHHOTO oOMeHa (0Opa3oBaHME OCa/Ka, BBIACICHUE Ta3a, 00pa3oBaHUE BOJbI),
ONbITOB, WJUIFOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue,
peakuuu pasioKEHUs, COEAMHEHHUs), paclO3HABaHHME HEOPraHMYECKHUX BELIECTB C IOMOUIBIO
KaueCTBEHHBIX peaKluii Ha UOHBI, pellIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTtayibl M BX coeJUHEHUA

OOmias xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTEIEHU
okuciienusi. CTpoeHue U GU3NICCKUE CBOKWCTBA MPOCTHIX BEIIECTB — raJIOT¢HOB. XUMHUYECKHE CBOHCTBA
Ha mpuMepe xjopa (B3aMMOJEHCTBHE C MeETaUIaMM, HEMeTaJlJIaMM, IIeJo4aMu). XJIOPOBOJIOPOA.
ConsiHast  KMCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIydeHHE, npuMeHeHue. [JleiictBue ximopa u
XJIOPOBOJOPOJia Ha OpPraHU3M 4YeJioBeKa. BaxkHele XJI0puIbl U UX HaX0XKIACHHUE B IPUPOJIE.

OO6mas  xapakrtepuctuka 31meMeHTOoB  VIA-rpynnbel. OcoOEHHOCTH  CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3ndeckre cBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOia
U cepbl. AITIOTPONHbIE MOJU(PUKALIMN KUCIOPOa U cepbl. XUMUYECKHe cBolcTBa cepbl. CepoBoaopo,
CTpoeHHue, (U3NYECKHE W XUMHUYecKHe cBoMcTBa. OKCHIBI Cepbl KaK MPEICTaBUTENNU KHUCIOTHBIX
okcuoB. CepHast KHCIOTa, (PU3NYECKUE M XMMHUYECKHE CBOMCTBa (00lIMe KaK MpeJCcCTaBUTENs Kiacca
KHUCIIOT M cneruduueckre). XUMUYECKHE PEaKIMM, JieXKalllie B OCHOBE IMPOMBIIIJIEHHOTO criocoda
MOJIy4eHUs] CepHOUN KUCHOTHI. [IprmeHenne cepHodl KUCIOThL. ColM CEpHOUM KUCIOTHI, KAUECTBEHHAS
peakuus Ha cyabhaT-uoH. Haxoxaenue cepsl U €€ coelMHeHui B mpupoie. XMMUYECKOE 3arpsi3HEHHe
OKpYKarolllel cpefibl COETUHEHUSIMU Cepbl (KUCIOTHBIE J0XAU, 3arpsA3HEHHE BO3/AyXa M BOJOEMOB),
CHOCOOBI €ro MpeI0TBPALCHHSL.

OO6mras xapakTepucTuka 3neMeHToB VA-rpynibsl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHbBIS
CTETNIEHU OKHCIEHHUS. A30T, pacHpoCTpaHEHHWE B Mpupoje, (U3NYECKUe U XUMHUYECKHE CBOMCTBA.
KpyroBopoT azora B mpupome. AMMHUaK, ero (pu3MUecKrue U XUMHUYECKHE CBOMCTBA, MOJIyYEHUE H
npuMmeHenue. Cosin aMMOHUS, UX (U3HUECKHE U XMMHYECKHE CBOMCTBA, npuMeHeHne. KauecTBeHHas
peaxiusi Ha MOHbI aMMOHHS. A30THasi KUCJIOTa, €€ MoJiydeHue, PU3ndeckrue U XMMHUYECKHE CBOICTBA
(oOmme Kak MmpeacTaBUTENS Kiacca KUCIOT W crnenuduueckue). Vcrmonp3oBaHUe HUTPATOB U COJICH
aMMOHHMSI B KaueCTBE MHUHEPAIBHBIX yH0OpeHHil. XUMHUeCKOoe 3arpsi3HEHUE OKpPYKaIolleH Cpenbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE [I0KIW, 3arps3HEHUE BO3[yxa, MOYBbI U BOJ0EMOB). Docdop,
ajutoTpornHbeie Moaudukanuu docdopa, husndeckue u xumuueckue cBorictBa. Okcua dochopa (V) u
dbocdopHas kucinoTa, GU3NYECKUE U XUMUYECKHE CBOICTBa, noiaydyenue. McnonszoBanue docdatos B
KayecTBE MUHEPAIbHBIX YI0OpEHUI.

OO6mrass  xapakrepuctuka dieMeHTOB [VA-rpynmbl.  OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIIEHUS. YTIJIEpOJ, auIOTpPOIHble MOAU(UKALWU, PACHPOCTPAHEHUE B
npupoje, (pusmveckre M XUMHUYECKHE CBOWcTBA. Azcopbuus. KpyroBopor yriepoaa B MpHUpOJE.
Oxcuapl yriepona, ux (U3NYECKUE M XMMHUYECKHE CBOWCTBA, JCHUCTBHE Ha KUBBIE OPraHHU3MBIL,
MOJIy4CHUE U IPUMEHEHHE. DKOJIOTHYECKUE POOIIeMbl, CBsI3aHHbIE ¢ OKCHIOM yriepoaa (1V), rumoresa
rJI00aTBHOTO TOTEIUICHUs KiuMaTa, MapHUKOBBIN 3(dexT. YrompHas Kuciota u e€ coiM, HuX
(buznyecKue 1 XUMHUYECKHUEe CBOMCTBA, OJydeHHe U npuMeHenne. KauecTBeHHas peakiius Ha kKapOoHat-
nonsl. Mcrnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIJIEHHOCTH U CEJIbCKOM XO3sICTBE.

IlepBoHayvanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCJUHEHUAX yriepona (MeTaH,
9TaH, OJTWJEH, alleTWIEeH, JTaHOJ, TIJIMIEepUH, YKCycHas Kkuciorta). IlpupoaHble WCTOUYHUKU
YTJI€BOJOPOOB (YroJib, IPUPOIHBIHN a3, HeTh), MPOIYKTHI UX NepepaboTKku (OEH3UH), UX POJIb B OBITY
U IPOMBIIIIEHHOCTH. [ToHATHE 0 GHOIOrMYeCcKN BaXKHBIX BEILIECTBAX: KHUPaX, OeNKax, yriaeBoJax — U UX
POJIN B J)KHU3HHU 4esloBeKa. MaTtepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COSIUHEHNH.

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOMCTBA, MoOJydyeHUe U mpumeHeHue. CoeauHeHus
KpeMHus B ipupojie. OOmue npencrasieHus 00 okcuae kpemuust (1V) 1 kpeMHHEBOW KUCIIOTE.



CunuKaThl, UX UCIOJIL30BaHUE B OBITY, B MPOMBIILICHHOCTH. BaskHEHIIIHE CTPOUTEIIbHBIC MaTepUAIIBI:
KepaMuKa, CTEKIo, IIeMeHT, OerToH, xene300eToH. I[Ipobrmembr 06€30MacHOTO MCHOJB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumennt .

M3Y4YeHHE OO0pa3l0B HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIIOTHI, MPOBEICHHE
KAueCTBEHHBIX PEaKIUN Ha XJIOPUJ-UOHBI M HAOIIOJEHUE NPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromme (HU3NYECKHEe W XUMHUYECCKHEC CBOHCTBA TAJOICHOB W WX COCIUHEHUH (BO3MOXKHO
HCIOJIb30BAHME BHUAEOMATEPUANIOB), O3HAKOMJIEHHE C oO0pa3lamMu XJOpUAOB (TaJOreHH]IOB),
03HaKOMJIEHHE ¢ 00pa3liaMu Cephl U €€ COCTMHEHUSIMU (BO3MOKHO MCIIOJIH30BAHUE BUICOMATEPUAIIOB),
HaOJIOJICHUE TIpoIecca OOYIIIMBaHMSI caxapa Mo JSHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3Y4YE€HHE XMMUYECKUX CBOMCTB pa30aBiICHHON CEPHOM KHUCIIOTbI, IPOBEACHNE KaUECTBEHHON peaKkiuu
Ha cynb(aT-uoH U HAOJIIOICHHE TPpU3HAKa €€ MPOTEKaHUs, 03HAKOMJICHHE C (PU3NIECKUMU CBOMCTBAMHU
a3oTa, ¢ocdopa 1 UX coeqUHEHUI (BO3MOXKHO HCTOJIB30BaHNUE BUICOMATEPUAIOB), 00pa3iiaMu a30THBIX
u ochopHbIX ymoOpeHuid, mosydeHne, coOupaHue, pacro3HaBaHUE M M3y4yeHHE CBOMCTB aMMMaKa,
MPOBEJCHUE KAYECTBEHHBIX PEAKIMKA HAa MOH aMMOHHS U (ochaT-MOH M HU3ydeHUE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOMW a30THOW KHCIOTHI C MeAbl0 (BO3MOXKHO
HCIIOJIb30BaHNUE BUICOMATEPHUATIOB), U3YYEHHE MOJIENIeH KPUCTALTHYECKUX PEHIETOK aMasa, rpadura,
bynnepeHa, 03HAKOMJIEHHE C TTPOLIECCOM aJCOPOITMHN PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM
U YCTPOMCTBOM TMPOTHBOTa3a, IOJy4YeHHE, COOMpaHue, paclo3HaBaHWE U W3YYCHHE CBOWCTB
YTJIEKHUCIIOTO Ta3a, MPOBEJICHUE KAaueCTBEHHBIX PEAKIMi Ha KapOOHAT W CWIMKAT-HOHBI M W3y4YCHUE
MPU3HAKOB WX MPOTEKaHUs, 03HAKOMJICHHE C MPOIYKIIMEH CHIIMKATHOW MPOMBIIICHHOCTH, PEIICHNUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHelme HeMeTauTbl U UX COCTUHEHUS.

MeTaJIbl 1 HX COeTUHEHUS

OO6mrast XapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAHUM WX TOJIOKCHHS B
[Tepuonnueckoit cucreme xumudeckux 3memMeHToB . 1. MennaeneeBa u ctpoeHus: atomMmoB. CTpoeHue
MeTaJUIoB. MeTamnyeckasi CBsI3b U METAINYECKasi KPUCTAIIMYECKAs! PEeIIETKA. DJIEKTPOXUMUUECKUI
psan HanpsbDkeHUH MeTauioB. Dusnmyeckne W XUMHYECKHE CBOWCTBA MeTauioB. OOImme crmocoObl
noxydeHus: MmetawioB. [IoHATHE O KOPPO3HH METAIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI MX OT KOPPO3HUH.
CmuaBsl (CTanb, YyTryH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[[lenounble MeTaiuibl: ToJiokeHHe B Ilepuoauueckoil cucreMe XUMHYEeCKUX anemeHToB [l. .
MemnpeneeBa, CTpOCHHUE UX aTOMOB, HaXxOX/IeHHE B Npupoie. Du3nuecKkre 1 XUMUYECKUE CBOMCTBA (Ha
npumepe HaTpus 1 Kaimust). OKCUIBI M TUAPOKCHIBI HATpUs U Kausl. [[puMeHeHne mea0uHbIX METAIOB
U UX COCIUHEHUN.

[[lenoyHo3emMenbHbIC METAIBl MarHUi W Kaiblui: moJiokenue B llepuonuueckoit cucreme
xuMuueckux sneMeHToB JI. WM. MeHueneeBa, CTpoeHHE HMX aTOMOB, HaXOXKJECHHE B MPUPOJIE.
dusnyeckue 1 XUMUYECKUE CBOMCTBA MAarHUs W Kajblvs. BakHelme coeTMHCHUS KanbIus (OKCHI,
TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIOCOOBI €€ YCTpaHEHUSI.

AmntomuHuii: nosioxkenue B [lepuoanueckoit cucreme xumuueckux snementoB Jl. . Menneneena,
CTpOEHHE aToMa, HaxoXXjAeHue B mpupojae. Duznueckne U XUMHUUYECKHE CBOMCTBA aJIOMHUHUA.
AmboTepHbIe CBOWCTBA OKCH/IA U TUPOKCUIA aTIOMUHUS.

Kenezo: nonoxxenune B [lepnonnueckoit cucreme xummuueckux anemeHtoB . M. Menneneena,
CTPOEHHME aToOMa, HaXOXACHHE B npupoje. PU3NUecKue U XUMHUYECKUE CBOWCTBa xkene3a. OKcHipl,
ruapokcupl 1 cosn skenesa (1) usxenesa (I1T), ux coctas, CBOWCTBA M MOJTyYEHHE.

Xumuueckuii IKcnepumenn .

O3HaKOMJIEHHE ¢ oOpa3llaMyd METaJIOB M CIJIAaBOB, UX (PU3UYECKHMMH CBOWCTBAMH, U3yUCHUE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJIL30BAaHUE BUIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUS OKCUA KaIbIIUS M HATPUS C BOJOW (BO3MOXHO MCHOJIB30BAHUE BHUICOMATEPUAIIOB),



UCCIIE/IOBAaHNE CBOWCTB KECTKOM BOJBI, Ipollecca TOPEHHS JKeyle3a B KUCIOpone (BO3MOXKHO
WCIOJIb30BAaHUE BHICOMATEPHUATIOB), PU3HAKOB IPOTEKAHUS KAUECTBEHHBIX PEaKIIUi HA MOHBI: MATHHUS,
KaJIbIIUs, aTFOMUHMS, [IHKA, sxene3a (11) u xenesa (1), meau (1), HaOnroneHE U OTIICAHUE ITPOIIECCOB
OKpallMBaHWs IUIAMCHM HWOHAMHM HATPHs, Kalus W Kaiblus (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIeI0BaHHE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS U THIPOKCHIA INHKA,
pelIeHre YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaXHeHIIme MeTallIbl U BX COCTMHCHIS.

XuMHs U OKpPY:KAK0LIas cpeaa

BemiectBa n MaTepuaiisl B IOBCEAHEBHOM KM3HU Yel0BeKa. be3omacHoe NCTonb30BaHIe BEIECTB
Y XUMHYECKUX peakiuii B ObITy. [lepBas mOMOIIs TPH XUMUYECKHUX 0XKOTAX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIomel cpeipl (TpeaesibHas JTOMyCTUMAas KOHICHTPAIUs
Bemiects, najiee — [1JIK). Poias xumuu B penieHrun 3K0JI0rH4eCKuX mpooIieM.

Xumuueckuit IKcnepumenm:

n3ydeHre o0pa3oB MaTepHaioB (CTEKIIO, CTITIaBbl METAIJIOB, TIOJTMMEPHBIE MaTEPHAIIBI).

Meosrcnpeomemmnoie ceasu

Peanm3arust MEXIpPEIMETHBIX CBSI3CH MPH M3YYCHUH XHMHH B 9 KJlacce OCYIIECTBIISIETCS depe3
WCIIOJIb30BaHME KaK OOIMX €CTeCTBCHHO-HAYYHBIX TIOHSITHHA, TaK W TOHSTHHA, SBIISIOIIMXCS
CUCTEMHBIMH JIJISl OTJCNIBHBIX TPEIMETOB €CTECTBEHHO--HAYIHOTO [IUKJIIA.

OOmue ecTecTBCHHO-HAYJYHBIC MOHATHS: HAyYHBIA (DAaKT, THUMOTE3a, 3aKOH, TEOPHS, aHAIMU3,
CHHTE3, KJacCH(pUKaIus, IepHOJMIHOCTh, HAOIIOICHHE, YKCTIEPUMEHT, MOJISIMPOBaHIEe, N3MEPEHHE,
MOJIEITh, SIBJICHHUE, TAPHUKOBBIA 3()D()EeKT, TEXHOJIOTHS, MaTepUAITHI.

dusuka: Matepusi, aToM, SIEKTPOH, TIPOTOH, HEUTPOH, UOH, HYKJIHI, ©30TOIIBI, PaIMNOAKTUBHOCTD,
MOJICKYJIa, JJICKTPUYCCKHH 3apsjl, MPOBOJHUKH, TMOJYIPOBOJIHUKH, IHIICKTPUKH, (DOTOIIEMEHT,
BEIIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHUE BEIeCTBa, ra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJIJIMYECKas pem€Tka, CIIaBbl, (U3WYECKUE BEIMYUHBI, €IUHHUIIBI W3MEpPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TIaHEThI, 3BE3/1bI, CoJHIIE.

buonorusi: dotocunte3, npixanme, Ouocdepa, SKOCHUCTEMA, MHUHEpAIbHBIC YIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOIBI, TMOJIE3HBIE HCKOTIAEMBIC,
TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOT'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00miero oOpa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ 00yYCHHsI XUMHHU B CJMHCTBE Y4eOHOI M BOCIHMTATEIBHOW JESITEILHOCTH B
COOTBETCTBUM C  TPAJAMIUOHHBIMH  POCCUHCKMMH  COLHOKYIBTYPHBIMH M  JYXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPHHATHIMH B OOIIECTBE MPAaBUJIAMH U HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATM3ALMN 00yJatOIIUXCS.

JIMYHOCTHBIC pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMO¥ MO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIMI M PACIIUPEHHE OMbITA JCATSIHLHOCTH Ha e
OCHOBE, B TOM YHCJIEC B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUSI:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBCHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS XHMUYECKOW HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(MOpPMAIUEH O MEePeOBbIX JOCTHXCHUSIX M OTKPBITHSIX
MHUPOBOI ¥ OTEUYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHHIX 00 ycTpoiicTBe
MUpa 1 oOlIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS:

MPEJCTABICHUS O COIMAIbHBIX HOPMaxX W MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE, =~ KOMMYHHKATHBHOH  KOMIIETCHTHOCTH B  OOINECTBEHHO  MOJIE3HOIA,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW W JAPYrHMX BHUIAX MACATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIBHOCTH ITPH BBINOJHEHUU YUeOHBIX, I03HABATEIbHBIX 3a/1ad,
BBITIOJTHCHUN XUMHYECKHX OKCICPHMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHUS K
B3aMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIX B IPOLIECCe ITOH y4eOHOW AESATENbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBEJICHUE H IIOCTYITKHA CBOUX TOBAPHIICH C O3UIINH HPABCTBEHHBIX M IIPABOBBIX
HOPM C y4ETOM OCO3HAHHS ITOCIICACTBHI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 TIO3HAHMSI:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XUMHUYECKOH  peakiuy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAyKd U COCTABIIIOIIME OCHOBY IS
HOHMMAaHHUS CYITHOCTH Hay9HOW KapTUHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3SX YENIOBEKA C MPUPOHON CPEeOi, O pOJIM XMUMHUH B MO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHUBBI, HAIlPABJICHHBIC HA MOJy4YCHHE HOBBIX 3HAHUI 110 XHMHUH,
HEOOXOIMMBIC ISl OOBSICHEHUs HAONIOAACMBIX IPOLECCOB U SIBJICHHM, I[T03HABATEIBHOM,
UH()OPMAIIMOHHON M YUTATENBCKOIM KYJIbTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C y4eOHBIMH TEKCTAMH, CIIPABOYHOW JIMTEPATYPOil, HOCTYIHBIMH TEXHHYECKUMH CPEACTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYCHHIO W TO3HAHMIO, JFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM U HCCIEOBATENLCKON NEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4YEHUS B JabHEHIIEM;

4) ¢popMHPOBaHMS KYJbTYPHI 310POBbSI:

OCO3HaHME [IEHHOCTH )KM3HHU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH
Ha 3J0pPOBBIH 00pa3 >KM3HU, OCO3HAHWE TIIOCICACTBUH M HENPUSTHE BPEIHBIX IPHBBIYCK
(ymoTpeOneHus: ankoroiyisi, HapKOTHKOB, KypEHHs), HEOOXOIMMOCTH COOJIIOACHUS MPaBUI
0€301MacHOCTH NpU 00paIIeHNH ¢ XUMUYECKUMH BEIIECTBAMH B OBITY M PEIbHOW JKU3HMU;



5) Tpy/10BOT0 BOCIIUTAHMUS:

MHTEPEC K MPAKTUIECKOMY U3YYCHHUIO Ipodeccuil u Tpyaa pa3indyHOTO PoOJia, YBaKEHUE K
TPYAY U pe3yibTaTaM TPYI0BOH JIeATEILHOCTH, B TOM YKCJIe HA OCHOBE MPUMEHEHHUSI PEMETHBIX
3HaHUH 10 XWUMHUHM, OCO3HAHHBIM BBIOOP WHAWBUAYAIBHOW TPAEGKTOPHUH MPOJOJIKECHHUS
oOpa3oBaHUsl ¢ Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMHUH, OOMIECTBEHHBIX
WHTEPECOB H TOTPEOHOCTEH, YCIEeNTHOW NPOPECCHOHATBHOW NEATEIBPHOCTH W Pa3BHUTHUSA
HEO0OXOIMMBIX YMEHUH, TOTOBHOCTh a/IalITUPOBATELCS B MIPO(HECCHOHATILHOM Cpejie;

6) IK0JI0rH4ecKOro BOCIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHWE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHM, MOHUMAaHUE LIEHHOCTH 3J0POBOTO M 0E30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY M TCHUXHYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMHU,
a TaK)KEe B CUTYAIIUSIX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

CrIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4aeMble MPU U3YYCHUU XUMUH, IJIs1 PEIICHUs 3a/1a4,
CBSI3AHHBIX C OKPYXKAIOIIEH NPUPOJHON CpENoM, Il TMOBBIMIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpblI, OCO3HAHUS TI00aTFHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTeH HX perieHus
MOCPEJCTBOM METOJIOB XUMHUHU, IKOJOTUYECKOTO MBIIIJICHHUSI, YMEHHSI PYKOBOJICTBOBATHCS UM B
[TO3HABATENbHOM, KOMMYHUKAaTUBHOM U COLIMAIIBHOW MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX pPE3yJAbTAaTOB BBIACISIOT 3HAYUMBIC i1 (POPMUPOBAHUS
MHPOBO33PEHHs OOIEHAYYHBIE TOHATHS (3aKOH, TEOpHUs, NMPHUHIUI, TUMIOTE3a, (aKT, cUcTeMa,
MPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOpbIe HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HaHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O
L[EJIOCTHOM HayyHOUM KapTUHE MHpa, U YHUBEpcalbHble yueOHbIe AeWCTBUs (IIO3HABATENbHEIE,
KOMMYHHMKATHBHBIC, PETYISITUBHBIE), KOTOphIE OOecrneynBaioT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJTAHUPOBAHUIO U OCYILIECTBICHUIO YUeOHOM AESITETbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Yy4eOHbIe el CTBUS

Ba3oBble jJornueckue 1eidcTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBILIUIEHUS MPU OCBOCHHM 3HAHUIL:
PacKpbIBaTh CMBICT XUMUUYECKUX MOHATHH (BBLICIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATh
B3aUMOCBS3b C JIPYTUMH TOHATUSAMH), UCIHOJB30BaTh MOHATHUS A OOBSCHEHUS OTAEIbHBIX
(akTOB M ABIEHUI, BBIOUPATH OCHOBAHUS U KPUTEPHUH JUTSI KJTacCU(UKALMN XUMHUYECKUX BELIECTB
U XMMHUYECKUX PEaKIUil, YCTaHaBIMBATh MPUYUHHO-CIECJACTBEHHBIE CBSI3U MEXKIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTHUYECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAyKTUBHBIC, MO aHAJOTHH),
JIeNIaTh BBIBO/IbI U 3aKJIFOUEHHS;

yYMEHHE MPUMEHSITh B MpoIlecce MO3HAHUS MOHATHS (MpeAMETHbIE U MeTanmpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, HCIOJb3YeMble B XHMHUHU, MPEOOPa30BHIBATH LIMPOKO
MpUMEHSeMbIe B XUMHUH MOJEIbHBIE MPEICTABICHUS — XUMHUYECKHI 3HAK (CUMBOJI DJIEMEHTA),
XxuMuueckas ¢GopMylna W ypaBHEHHE XUMHUYECKOW peakIuu — TMpH pEelIeHUuH Yy4eOHO-
MO3HABATENbHBIX 33Ja4, C YYETOM OTUX MOJEIbHBIX MPEACTAaBICHUN BBISBIATH WU
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH U3Y4aeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIIMH, BBIABIATH OOIIMEe 3aKOHOMEPHOCTH, MPUYUHHO-CIIEJACTBEHHBIE CBS3U U
MIPOTUBOPEUHS B U3Yy4aEMBbIX IIPOIIECCAX U SIBIICHUSX.

ba3zoBble uccienoBare/bcKue 1eMCTBUA !



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KA4€CTBE WMHCTPYMEHTA MO3HAHHS, a
TAaK)KE€ B KAuyeCTBE OCHOBHI JUIsi (DOPMHPOBAHMS THIIOTE3bl IO TIPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKJICHUN;

MpUOOpEeTEeHNEe OTbITA MO TUIAHUPOBAHWIO, OPraHU3allMd U TMPOBEICHUIO YUCHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 X0/I0M TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €r0
pe3ynbTar, (GOopMyIHpPOBATH OOOOLICHHS M BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISTH OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOMPATh, AHATTM3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAIIHIO PA3IMIHBIX BUIOB
1 (OpM MpeCTaBICHUS, TOJTy4aeMYIO U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpATypa
XHUMHYECKOTO COJICPXKaHUs, CIIPAaBOYHBIC TIOCOOUS, pecypchl IHTepHETa), KpUTHYECKHU OIEHUBATH
MIPOTUBOPEUUBYIO M HEIOCTOBEPHYIO MWH(OPMAIIHIO;

YMEHHE IPUMEHSTh Pa3JIMYHbIC METOJIbI U 3aIPOCHI IPHU MMOUCKE U 0TOOPEe MHPOPMAITUU U
COOTBETCTBYIONINX JIAHHBIX, HEOOXOMMBIX JIUISI BBITIOTHCHHS YUSOHBIX M TIO3HABATEIHLHBIX 33144
OTIPENIENIEHHOTO THUIIA, TPHOOpETeHHE OTMbITa B OOJACTH MCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJbTYpO aKTHBHOTO WCIOJIB30BAHUS PA3TNIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITCIBHO BBIOMpAaTh ONTHMAIbHYIO (OpPMY MpEICTaBICHHS
nH(QOPMAMA W WLTIOCTPUPOBATH pEIlaeMble 33Jlaud HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyruMu popmamu rpa@uku 1 X KOMOUHAIUSMUY;

YMEHHE WCIOJB30BaTh M AaHAJIM3MPOBATH B TIpollecce y4eOHOW W HCCIIeqOBaTEIbCKOM
JESITeTLHOCTH HH(POPMAIIHIO O BIUSHUU MTPOMBIIUICHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE yYeOHbIe 1eliCTBHS:

YMEHUSI 3aJaBaTh BOMPOCH (B XoA€ auanora U (WIM) AUCKYCCHHM) IO CYIIECTBY
oOcyxgaemMoil Tembl, (QOPMYIMPOBATH CBOM MPEAJOKEHHUS OTHOCUTEIHHO BBIMOJTHEHUS
MPEeI0KEHHOH 3aa4H;

YMEHHUsI IPEACTABISATh NOJyYeHHbIE PE3YIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JAeNaTh IMPE3CHTALUI0 pPe3yJIbTaTOB BBHINOIHEHHUS XUMHUYECKOIO
JKCrepuMeHTa (1abopaTOPHOrO OIBITA, J1a0OPAaTOPHOM pabOThl MO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YI€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO0 COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM MO3HABATEIbHOU U
UCCIIEIOBATENIbCKON AESITETbHOCTH MpPH PEHICHWH BO3HUKAIOIIMX MPOOJeM Ha OCHOBE y4y&Ta
OoOLIMX WHTEPECOB U COTJIACOBAHUS MO3ULUN (0OCYXJIeHHus, OOMEH MHEHHUSMHU, «MO3TOBbHIE
IITYPMBI», KOOPJMHALIMSI COBMECTHBIX JEHCTBHI, ONpeaeNeHe KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENILHO OINpPENesITh eI ACATEIbHOCTH, TUIAaHUPOBATh, OCYIIECTBIAT,
KOHTPOJHUPOBaTh M MpPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO JESATENBLHOCTh, BBHIOMPATh
Haubosee Y3 PeKTUBHBIE CTIOCOOBI pelIeHHs yYeOHBIX U TIO3HABATENBHBIX 33/1a4, CAMOCTOATEIHHO
COCTaBIISTh WM KOPPEKTUPOBATH MPEITI0KEHHBIN alTOPUTM JEHCTBHUI TPH BHITIOJTHEHUH 3a/IaHUI
C yu€TOM TMOJIyYeHUS HOBBIX 3HAHUU 00 HW3yuyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKLHUsX,
OIICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHOMN IIeNIM, YMEHHE UCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeéMble B YCIIOBUU 3aJaHUI.

NHNPEIMETHBIE PE3YJIbTATDBI

B cocraBe mnpenMeTHBIX pe3yabTaTOB MO OCBOSHHUIO O0OSI3aTENILHOTO COJIEPKaHUs,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil paboyeil mporpamMMmoi, BBIAENSIOT: OCBOSHHBIC



oOy4aromMMHUCs Hay4YHbIE 3HAHUS, YMEHUS M CIOCOOBI JCHCTBHIA, creu(pHUECKUue s
npeaMeTHO o0macT «XuMUs», BHIBI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETALINH, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLIUsX.

K konmy oOydeHus B 8 Kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSTHUW: aTOM, MOJIEKYJa, XUMHYECKUI
3JIEMEHT, TMPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMeCh (OJHOpPOJHAS U
HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTEJIbHAS aTOMHAs M MOJICKYJSIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10J1s1 XUMHYECKOTO 3JIEMEHTA
B COCIWHEHWUH, MOJIAPHBIK OO0OBEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATEIHFHOCTD, CTETICHh OKUCIICHHS, XUMHYECKas peakius, KI1acCu(pUKaIms
peakIuii: peakiuu COSAMHEHUS, PEAKIINU PA3JIOKEHUsI, PEAKIINK 3aMEIICHUs], PEaKIuu
o0MeHa, K30- M SHAOTEPMUUYECKUE PEAKIIUH, TETUIOBOM AP (HEKT peakiuu, siApo aToma,
JJIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOWTallb, PaAUyC aToMa, XHUMHUYECKas CBS3b,
TOJISIpHAsl ¥ HEMOJISIpHAsi KOBaJCHTHasl CBsI3b, MOHHAs CBsI3b, MOH, KAaTUOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BEHIeCTBa (TIPOIEHTHAsI KOHIIGHTPAIIWs) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHSATHH W TPUMEHSATH ITH
TIOHSTHUS MPH ONMCAHUH BEIIECTB U MX NIPEBPAIICHUI;

WCIIOJb30BaTh XHMHUUYECKYIO CHUMBOJIHMKY Ui COCTaBlIeHHs (OpMyJ BEIIECTB U
YPABHEHUN XUMUYECKHUX PEAKIUH;

OTIPeNeTsATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHHSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWMHApHBIX COCAMHEHUSX, NPUHAIJIEKHOCTh BELIECTB K
OTpeNeNnéHHOMY KJaccy COeOuHEHHH 1o ¢opMynaMm, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl ¥ MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica [lepuomunueckoro 3akoHa J[. M. MeHnaeneeBa: 1€eMOHCTpUPOBATH
IMOHMMAHHUE NEPHOJUYECKON 3aBUCUMOCTH CBOWCTB XHMHMYECKHX 3JIEMEHTOB OT MX
nonoxenus B Ilepuoandeckoil cucreMe, 3aKOHOB COXPAaHEHMSI MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHAa ABOTaipo;
OTMHCHIBaTh U XapakTepuzoBaTh TaOnuuHyo ¢opmy Ileprnonndeckoit cucTeMsl
XMUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHITUS «TJlaBHas noArpynna (A-rpymnmna)» u
«mobouynas mnoarpynna (b-rpymma)», manbie u Oosbliue MEPHOIbI, COOTHOCHTH
o0o03HayeHusl, KOTOpbsle umeroTcsi B Tabnuue «llepronuyeckas cuctemMa XUMUYECKHX
anemenToB . . MenzeneeBa» ¢ UHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKUX DIEMEHTOB (COCTaB M 3apsj sjapa, oOIIee YHCIO DIEKTPOHOB U
pacnpesieieHue UX o 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHUYECKHUE JIEMEHTHI, HEOPraHUYECKUE BEUIECTBA, XUMUYECKHE
peakiuu (MO YUCIY W COCTAaBY YUYaCTBYIOIIMX B PEAKUUU BEHIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMUYECKHE CBONCTBA BELIECTB PAa3IMYHBIX
KJIacCOB, MOATBEpXkAAas  OMNHMCAaHUE NPUMEPAMH  MOJIEKYISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAa4YECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MTPOTEKAHUSI XUMUYECKUX MMPEBPALICHUN B Pa3JIUYHBIX YCIOBUSAX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MaccChl BEUIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (popMylie COeTMHEHHs, MACCOBYIO JIOJIIO BEI[ECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEaKlInH;



MIPUMEHSATh OCHOBHBIE€ OIEPAIMU MBICIUTEIBHON JIEATETbHOCTH — aHAJIU3 W CHUHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEeMATH3AINIO, KJIACCU(UKAILIUIO, BBISBICHHE MPUYUHHO-
-CJI€ICTBEHHBIX CBS3€H — JJISI U3YYEHHUsI CBOMCTB BEUIECTB M XMMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS — HAOJI0/IEHHUE, U3MEPEHHUE, MOJICTUPOBAHUE,
9KCIEPUMEHT (PEabHbIN U MBICIIEHHBIN);

CleoBaTh MpaBWJaM I[IOJB30BAHUS XUMUYECKOW TIOCYIOM H  JaOOpaTOPHBIM
o0opy/moBaHHEM, a TaKXKe IMpaBWiIaM OOpAIlleHUs C BEIMIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH IO BBITTOJTHCHUIO JIA0OPATOPHBIX XUMUYECKHX OIBITOB TIO MOJIY4ESHUIO U
coOupanuio ra3000pa3HBIX BENMIECTB (BOJOPOAA W KHUCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEIEIEHHON MACCOBOM JI0JIEM PACTBOPEHHOIO BEUIECTBA, MNIAHUPOBATH
Y MPOBOJUTH XUMHUYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIENOYEH U
KHCJIOT C TIOMOIIBIO UHIANKATOPOB (JTakMyc, peHoTanent, METUIOPAHXK U APYTUe).

K xoniy oOydyeHust B 9 kjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINUXCS YMEHHM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATHUN: XUMHUYECKUH 3JEMEHT, aToM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, NMPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTD, CTENEHb OKHCIEHHUS, XUMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIIOBOM A EKT peakiuu, MOjb, MOJSPHBII 00BEM, PacTBOp, AMEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] [UCCOLMALMs, pPEaKIUH HOHHOIO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecue, oOpaTHMble M HeoOpaTHMble peakluHu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLMU,  OKUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTaHOBJIEHUE, aJUIOTPONHs, aM(pOTEPHOCTb, XHMHUYECKasi CBS3b
(KoBajieHTHasi, HWOHHAs, METAaJUIMYecKas), KpHCTa/indeckass pemérka, KOppo3Hs
METaJJIOB, CIUIaBbl, CKOPOCTb XWMHUYECKOM peaklMH, TMPEeJesIbHO JOMyCTUMAast
koHueHtpamus [1/IK Beniectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKMX MOHSITHH W MPUMEHATH 3TH
MIOHSATHS IIPU OMMCAHUM BEILIECTB U UX MPEBpAIlCHU;

HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBlieHHUs (OpMyN BEHIECTB H
YPaBHEHUN XMMUYECKUX PEAKIIN;

OTPEeNATh BaJCHTHOCTh U CTENEeHb OKHUCICHHS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAIJICKHOCTh BELIECTB K OIpeneIEHHOMY
KJIacCy COeAMHEHUU 1o ¢dopMynaMm, BUJ XUMUYECKOW CBS3U (KOBaJEeHTHAs, MOHHAS,
MeTajinyeckasi) B HEOPraHMYECKUX COCIUHEHMSX, 3apsA] HOHA IO XHUMHYECKOMN
dbopmyre, xapakTep Cpelbl B BOJHBIX PacTBOpaX HEOPraHMUYECKUX COENWHEHUH, THII
KPUCTAIIIMYECKON PEelIETKU KOHKPETHOTO BEIIECTBA,

packpsiBath cMbica [lepuomuueckoro 3akona J[. 1. MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHUMaHHE: ONHUCHIBATh U XapaKTepu3oBaTh Tabnuunyio Gopmy Ilepuonnyeckoit
CHCTEMBl XMMMYECKHX OJJIEMEHTOB: pa3iuyaTh MOHATUS «IJaBHas mnojarpynmna (A-
rpynna)» u «mnobounas mnoxarpymnna (b-rpynma)», mamele u OosblIMe EPUOJBI,
COOTHOCUTH 0003HaUEHUsI, KOTOPbIE UMEIOTCS B IEPUOINUECKON TabIMIIe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsn A1pa,
oO11ee 4Mcia0 AIEKTPOHOB U PACHpPENeNICHHE UX 0 3JIEKTPOHHBIM CIIO0SM), OOBSICHAThH
o0miMe 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB 3JIEMEHTOB W HMX COEJUHEHUH B
IIpeienax MaJlbIX IEPUOOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX ATOMOB;



KJIACCU(UITUPOBATh XUMHUYECKHUE JICMECHTHI, HEOPraHWYCCKUE BEIIECTBA, XMMHYCCKUE
peakiuu (MO YUCITYy W COCTAaBY YYaCTBYIOIIMX B PEAKIHUU BEHIECTB, MO TETUIOBOMY
3¢ deKTy, 0 U3MEHEHHIO CTENIEHEH OKUCTICHHUSI XUMHUYECKUX SJICMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIMHME U CHEMUPUICCKHE XUMUYECKHUE CBONCTBA
MIPOCTBIX M CJIOKHBIX BEIIECTB, TIOATBEPXKIasi OTIMCAHNE MPUMEPAMH MOJICKYISIPHBIX H
WOHHBIX YPAaBHCHUN COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIHIA,

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKOW TUCCOLMAIMU KUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIC M COKPAIEHHBIC YPAaBHEHUS PEAKIMi MOHHOTO OOMEHa, YPaBHCHHUS PEaKIni,
MOATBEPKIAIONIUX  CYIIECTBOBAHUE TCHETUYECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIacCOB;

PacKphIBaTh CYITHOCTh OKHCIUTEILHO-BOCCTAHOBHTEIBHBIX PEAKIUH TOCPEACTBOM
COCTaBIICHUS 3JICKTPOHHOTO OajaHca dTUX PEAKIIHIA,

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MTPEBPAMIECHUHN B PA3INYHBIX YCIOBUSX;

BBIYHCIISATE OTHOCHTEIBHYIO MOJICKYJIIPHYIO H MOJISIPHYEO MacChl BEIIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 10 (popMyIie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTEH PACYETHI IO YPABHEHUIO XUMHUYECKON PEAKIIHH;

coOrofaTh TMpaBWjia TOJB30BAHUS XHMHUYECKOH TIOCYIOH W J1abopaTOpHBIM
o0opy/IoBaHWEM, a TaKKe TNpaBHWja OOpalleHHs C BENICCTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TT0 BBITTOJTHEHUIO JTAOOPATOPHBIX XMMHYECKUX OTIBITOB TI0 TIOJTYICHHIO U
coOMpaHnIo ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIONINE KAaYeCTBEHHBIH COCTaB Pa3IUYHbBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHI-, OpOMHI-, WMOAMI-, KapOoHat-, (docdar-,
CWIIMKAT-, cynab(dar-, THUAPOKCHI-UOHBI, KAaTUOHBI aMMOHHUS U HOHBI H3Y4YECHHBIX
METaJJIOB, MPUCYTCTBYIONIKE B BOJIHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OMNEPALUU MBICIUTEIBHON JESTENbHOCTH — aHaU3 U CHHTE3,
CpaBHEHME, 0000IIeHHe, CHCTEMaTH3alUIO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUIsi M3y4yeHUS CBOMCTB BELIECTB M XUMHMYECKUX PpPEaKLUH, €CTeCTBEHHO-
Hay4YHbIE METO/Ibl IO3HAHUS — HAOJIOIeHHE, U3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonrtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (L (POBbIE)

n/n TeM MPOrpaMmabl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peaKnuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYECKUX BelleCTB
21 Bosznyx. Kucnopoa. [Tousitue 5 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnean 3. Ilepuoanueckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK
A .N. 7
3 XMMHHCCKUX SIICMEHTOB /1 https://m.edsoo.ru/7f41837c
Memnnene-eBa. CtpoeHue
aroma
XUMHYECKASA CBA3D.
3.2 OKXUCIIUTEIIBHO- 8 bubmorexa HOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [IOK
" 15
TOTO 1o pasiieiy https://m.edsoo.ru/7f41837c
Pe3epBHoe Bpems 3 Bubmmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrtpoiasbubie | IIpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [JOK
' peaxmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIUAIINSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPaAxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6mrast XapakTEPUCTHKA XUMUYECKUX 4 1 bubnmuoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' DYTHERL 2P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYITHBL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
24 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOC BpeMs 3 bubmorera [JOK
pp p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KoJunyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3ydenus 0GpazoBaTeIbHbIE
padoTsI padoThI pecypebi
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [IOK
JKU3HHU 4yesoBeka. Tenma u Beniectsa https://m.edsoo.ru/ff0d210c
2 IlonsaTue o MeToJ1ax MO3HAHUS B 1 bubmmoreka [IOK
XUMHAH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1
3 «IIpaBmiia paboThl B 1ab0OpaTOpru 1 1 bu6mmorexa [IOK
pUEMBI 0OpaIIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
4 YucThle BEIIECTBA U CMECH. 1 bubmuorexa [JOK
CriocoOsl pa3zienneHus: cMecei https://m.edsoo.ru/ff0d26ca
;| Demenpien e | 1 Suonra 10K
A . PHMEP https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPEHHOU COJIH)»
6 ATOMBI 1 MOJIEKYJIBI 1 Egg?ﬁ&fg&gﬁ%o d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U CI0KHBIEC BEIICCTBA 1 bubmiorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YYEHHUE 1 bubmiorexa LIOK
Yp i https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XuMudeckas popmyia. 1 bubnuoreka [IOK
BaneHTHOCTh aTOMOB XUMHUUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bubmuoreka [JOK

11 OTHOCHTE b HAS MOJICKYIAPHAA https://m.edsoo.ru/ff0d323c
Mmacca
12 MaccoBas J10J11 XMUMHUYECKOT0 bubmmoreka [IOK
JJIEMEHTA B COCAMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemniecta. MoJib. bubmmoreka [IOK
Mounsiprast macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHE SIBJICHHUS. bubnuorexa [JOK
XuMUUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BELIECTB. bubGnuoreka [IOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
| D vomeerss uis B morea 10K
m P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX peakiuit
o | o e Bumorea 10K
pead ¢ P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, oOMeHa)
o | B Toummr Buonra 10K
H AT . https://m.edsoo.ru/ff0d40c4
CUCTeMAaTU3alMsl 3HAaHUH
20 KounTtponsnas padora Nel mo teme bubnunoreka [JOK
«BelllecTBa 1 XUMHUYECKUE PEAKIIAN https://m.edsoo.ru/ff0d4290
g | B e on Coomn Buonra 1O
Ayxa. POZL https://m.edsoo.ru/ff0d448e
mpocroe BemecTBo. O30H
du3nuecKknue 1 XMuMHUUYECKHE
29 CBOMCTBa KUCIIOpOAa (peaKIuu bubnunoreka [JOK

okucneHus, roperue). [Tonstue 06
OKCHAAX

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4614

Cnoco0bl OJTy4eHus KHCI0poa B

23 1a00paTOPHH M IPOMBIIIIICHHOCTH bubmorera [IOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TernoBoit 3¢ exT XumMIIecKoit
24 peaxkuuu, IOHATHE O bubnuorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITHSIX
TormmuBo (HedTh, YTOJIb U METaH).
25 3arp;13HeIEHe¢1;03)1§Irxa CITOCOOBI iro bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
e | e oo % 3 e BuGorsa 101
ya p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, H3YUYCHHUE €T0 CBOMCTBY
97 Bonopox — anemeHT u nmpocToe bubnuorexa [JOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
28| cooticranonopons Mpmmence Butmroreka LIOK
Aopoaa. Hp https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
29 [ToHsaTHE O KHCIOTAX M COJIAX bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOpI Mmosry4eHust BOA0Opoaa B bubnuorexka [JOK
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
3 dlonyuenme n cotupaniesooposa BuGmorena I10K
yd o b AOpOAa, https://m.edsoo.ru/ff0d4f42
M3Y4YE€HHE €r0 CBONCTBY
32 MousipHbiii 00BEM ra3oB. 3aKoH bubnunoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus 06b€ma, KonuyecTBa Bubmorexa [IOK
33 BEILIECTBA ra3a 1o €ro U3BECTHOMY

KOJIMYECTBY BEIIECTBA WIN 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d55a0

Beruucienus 00bEMOB razos 1o

bubmuoreka [JOK

34 YPABHEHHIO PEAKIIH Ha 0CHOBE https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIIEHUH ra30B
35 DOU3NYECKUE U XUMUYECKHUE bubmmoreka [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.
37 Haceimiennbie 1 HEHACHIIIIEHHBIS bu6mmoreka [IOK
pactBOpbl. MaccoBas 10715 BEIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Ipaktuueckas padota Ne 5 o reme
«IIpurotoBneHue pacTBOPOB ¢ bubnmuorexa [JOK
38 . " . :
ONpeAeNIEHHON MacCOBOM T0EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»
39 KonTtponsHas padota No2 mo teme bubnuorexa [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
g | R s ot B LOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepHBIX OKCUIOB
42 OcHoBaHusI: COCTaB, KIaCCHU(pHUKAIUS, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyueHnue U XMMHYECKHUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccupukanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnue 1 XMMHYECKHE CBOMCTBA bubnuoreka [IOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIIATypa,

bubmuoreka [JOK

46 CHOSOGH TOYHCHIA, XUMUIHCCKIE https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktudeckas padora Ne 6. Pemenue
47 JKCIIEpUMEHTAJIBHBIX 3aa4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»
I'eneTnueckas CBsI3b MEX,
48 KJIaccaMu HeopraHquCKI/i{y bubmmorexa [JOK
N https://m.edsoo.ru/00ad9a50
COCTMHEHU M
49 O060011eHre U crucTeMaTu3alus bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtponsHas padota Ne3 mo teme
50 "OCH(I))BHBIG KJ'IIE)ICCI)I HEOPraHUYECKHUX bubmrorexa [JOK
. p https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKY KIaCCHUPUKAIIIHI
51 XI/II\I/)II/I‘IGCKI/IX 3JIECMEHTOB ?[OH?II;I/IC 0 bubmiorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmax CXOAHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuonnueckas cucrema bubnuoreka [JOK
XHMHUYECKUX 3aeMeHToB 1. U. https://m.edsoo.ru/00ada52c
Meunpeneena
53 Ilepuoasl, IPyIIIbL, IOATPYIIIEL bubmiorexa HOK
P » TPYIIBL, Pyl https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
sanep. M3orormsl https://m.edsoo.ru/00ada342
CTtpoeHue 3eKTPOHHBIX 000JI04eK
P P N bubmuoreka [JOK
55 aToMOB 3J1IeMeHTOB [lepnoanueckoit _
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenneneeBa
56 XapaKkTepucTUKa XUMHUYECKOTO bubnuoreka [IOK

QJICMCHTA I10 €ro IOJIOXKCHHUIO B

https://m.edsoo.ru/00ada824
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IIepnoaunueckoii cucreme [1. M.
MenpneneeBa

3nauenue Ilepuoanueckoro 3akoHa

57 JUISl pa3BUTHS HAYKU U ITPAKTUKH. [I. 1 bubnuorexka [JOK
N. MeHnneneeB — y4€Hblii, IeAaror u https://m.edsoo.ru/00ada96e
rpaXKIaHUH
58 DIEeKTPOOTPHUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX 3JIEMEHTORB https://m.edsoo.ru/00adaab8
bubmmoreka [IOK
59 Monmas xumuseckas CBAse 1 https://m.edsoo.ru/00adac34
60 KoBaneHntHas nojisipHasi XuMu4eckast 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenomsipHast 1 bubnuorexa [JOK
XUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenen okuCneHus 1 https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso00.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIUTENN U BOCCTAHOBUTEH 1 https://m.eds0o.ru/00adb076
o | omommpa e | o LOK
«-TpocH ) https://m.edso0.ru/00adb486
CBSI3b)»
66 PesepBHelit ypok. O6001IEHNE U 1 bubnunoreka [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00O1IIEHNE U 1 bubnuorexa [IOK
CHCTEMAaTH3alNs 3HAHU I https://m.edso00.ru/00ad9ch2
68 PezepHblit ypok. O6001meHue u 1 bubnuoreka [IOK
CHCTEMAaTH3alNs 3HAHU I https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n P Bcero KO; TpoabHbie  IIp ;KTquCKHe H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX 31eMeHToB [l. . https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XMMHUYECKUX FJIEMEHTOB 1 bubmmorexa LJOK
HepBLIX TPEX MEpHOIOB https://m.edsoo.ru/00adb6b6

3 Knaccudukanus u HomeHKIaTypa 1 Bbubmmoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel mo teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHMI OCHOBHBIX Pa3JIENIOB Kypca
8 kmaccay
Knaccudukanus Xumudeckux

6 peakLuii 0 pa3IuyHbIM 1 Eubmiorexa IIOK
IpHHAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 peakuuu. [ToHaTHE O TOMOTEHHBIX 1 bubanorexa LIOK
H TETePOTCHHEIX PEAKIHAX https://m.edsoo.ru/00adbe9a
[Tonatue o XUMHUYECKOM
paBHOBecuU. DakTopsl, BIUSIOLINE

8 Ha CKOPOCTh XUMHUUYECKOU peakuu 1 bubmiorexa LIOK

M MOJIOKCHUEC XUMHUYCCKOT'O
PAaBHOBCCHA

https://m.edsoo.ru/00adc28c
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OKHUCIINUTEIBLHO-

bubmuoreka [JOK

9 BOCCTAaHOBUTEJIBHBIE PEAKIUU https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)Hble U cia0ble Bubmaoreka ITOK
Aucconnariiy. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKIIUi Bubmaorexa ITOK
yp peakn https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 AIIEKTPOIUTUUECKON https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIEHUN 00 bubmiorexa LIOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIMAITIH
14 [Tousarue o ruaposm3se cojiei bubmiorexa LHOK
P https://m.edsoo0.ru/00add9d4
15 O06o0meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
II e 3] Ne 1.
16 <<l£):§1TeI;I{I;IeCIa<E:HIZ:a HOI\I:HTaJ'IBHBIX Bubmzorexa LIOK
P https://m.edsoo.ru/00addbfa
3a71a4uy
KontponbHas padota No2 mo teme
17 «ONEeKTPOIUTUYECKAS bubnunoreka [JOK
IUccoIManus. XUMHYECKHUE https://m.edsoo.ru/00addecO
peaKIK B PaCTBOPAX»
OO01as xapakTepucTUKa
18 raHI:)lreHOBI.) XI/IMI;/IquKI/Ie CBOMCTBA bubanorexa LIOK
https://m.edsoo.ru/00addfe2
Ha [puMepe Xjaopa
Xaoposogopoa. ConsgHast KHCIOTa
POBOZIOPOZL. ’ bubmuoreka [JOK
19 XUMUYECKUE CBOMCTBA, NOJIyUECHHUE,

MNPHUMCHCHUC

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o Teme

bubmuoreka [JOK

2 ~
0 «HOHY%HH..G COZSTHON KHCIOTEL, https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Berarcnenus o ypaBHEHUSAM
21 XUMHUYECKUX eagllinﬁ €CJIM OJIH bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE
29 OO6rast xapaKTepUCTUKA SJIEMEHTOB Bu6mnoreka [IOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnoTponHsle MOAU(PUKAIUU
23 cepnl. HaxoxneHue cepol 1 eé bubnuorexa [JOK
COEJIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBonopoa, CTpoeHHE
24 (bnla)nqefmrl)e l:; XI/II:/II/I'—ICCI;I/IG bubmiorexa LOK
N https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHast KHCIIOTa
25 (bPISI/IfIIGCKI/I]z u xmi)nqecxne , bubmiorexa LIOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHHE
XUMUYECKUE PeaKlnu, JekKaIlie B
OCHOBE MPOMBIILJIEHHOTO criocoba
MOJIYYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [JOK
26
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIel cpeibl
COEIMHEHUSIMU CEPBI
Brruncnenue maccoBoit 1osu Bu6mmorexa LIOK
27 _
BBIX0/1a IPOJIYKTa PEAKIUU https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTUKA SIIEMEHTOB
VA-rpymnsl. A3orT,
pyn bubnuorexa [IOK
28 pacnpoCTpaHEeHue B IPUPOJE,

(buznyecKrue U XUMUYECKUE
CBOICTBa

https://m.edsoo.ru/00adeea6
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Ammuak, ero puznueckue u

bubmuoreka [JOK

29 XUMUHCCKAC CBOUCTBA, TIOJTyHCHHC https://m.edsoo.ru/00adf004
Y IPUMCHCHHUE
I1 0
o | et s 1o o e Bumorera 10K
i > 3 https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3oTHas KucnoTa, e€ pusndeckue bubnuoreka [JOK
U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MUHEPAIbHBIX
32 ynobpeHuii. XuMuieckoe b bubmorexa [TOK
) . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY)KAOIIEH CPeIbI
COCTMHEHUSMH a30Ta
®docdop. Oxcua pochopa (V) u
33 tdhocdhopnas kucnora, GusnIecKre bubnuorexa [JOK
1 XUMHYECKHE CBOIICTBA, https://m.edsoo.ru/00adf68a
TOJTyYCHHUE
Hcnonws3oBanue GocdaTos B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [JOK
ynoopenuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYrne eHue
35 | npupore, pusmiceren buGnorexa LIOK
PHPOZE, o https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Oxcuppl yriaepoaa, ux Gpuznyeckue
o | Mo cotens B LOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTIIEpoa
(V)
37 YroapHasg KUCIOTa U €€ COJTN Eubmiorexa LIOK
https://m.edsoo.ru/00ae006¢c
38 [IpakTnueckas pabota Ne 4 mo Teme bubmuoreka [JOK

"[lony4eHne yriaekucioro rasa.

https://m.edsoo.ru/00ae027¢e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KauectBenHnas peakuus Ha
KapOoHaT-uOH"

[TepBoHauanbHBIEC TOHATHSA 00

bubmmoreka [IOK

39
gggziﬁzziiixyiifgg;:ax KaK o https://m.edsoo.ru/00ae054e

40 Kpemuwuii u ero coenunenus BH6J.IHOTeKa HOK

https://m.edso0.ru/00ae080a
[IpakTnueckas padbora Ne 5.

a1 Pemrenne skcnepruMeHTAIBHBIX bubnnorexa [JOK
3a7a4 1o teMe «BaxHeume https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COECTUHEHUS
KonTtpomnbnas padora Ne3 o teme

bu6mmorexa [IOK

42 i
gf:;ie;ﬁ;? HCMCTAIUIB! 1 MX https://m.edso0.ru/00ae0el18
OO6mrast XxapaKTepucTUKa
XAUMHAYECKUX DJIEMEHTOB —

43 METaJIJI0B. MeTajndecKkas CBsI3b U bubnuorexa [JOK
METaJNIMYECKass KPUCTAJUTMYECKAst https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckKre CBOMCTBA
METAILIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.

N bu6mmoreka [JOK

a4 i;ﬁg;iiiiﬁﬁ:fﬁ%gm https://m.edso0.ru/00ae1156
O61ue crnocoObl MOTy4YeHUS
MeTaiaoB. CiuiaBel. BeruuciaeHus

45 10 YpaBHEHUSM XUMUYECKUX Egg?ﬁ;f;%gﬁ}éo% 1156
peaKInii, €CITU OJINH U3 PEarcHTOB o '

COJICP’KUT TIPUMECH

46 [TonsTHE O KOPPO3UH METAIIIOB BH6J.IHOTeKa HOK

https://m.edso0.ru/00ae1278

47 [lenouHbIe METAILITBI Eubmiorexa LIOK

https://m.edsoo.ru/00ael4b?2
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48 OKcubl ¥ TUAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJust https://m.edsoo.ru/00ael4b2
49 [ler0uHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIUA U Mardum https://m.edsoo.ru/00ael15e8
50 Bakneiiine coeITMHEHUS KaJIbIHS bubmorexa [TOK
https://m.edsoo.ru/00ael5e8
51 O6O6HUICHI/IG M CUCTEMAaTH3aIHUs
3HAHUH
59 JKEcTKOoCTh BOJBI M CITOCOOBI €& bubmmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
IIpaxtuueckas padota Ne 6 mo Teme
53 ")IlzéCTKOCTI) BO)P;BI U METOJIbI €€ bubmorexa LJOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6mmoreka [JOK
54 AmomMunmii https:// m.edso;I ru/00aelc64
AmMdoTepHbIe CBOMICTBA OKCHIA U bubnnorexa [JOK
95 TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Kemeso https:// m.edSO(])_.[ ru/00aeld86
57 OKcupl, THAPOKCUABI U COTIU bu6mmoreka [JOK
xenesa (I1) u xxenesa (II) https://m.edso0.ru/00ae35e6
O000I11IeHNE U CUCTEMATH3ALI S
58 3HAaHUU
[IpakTuueckas paborta Ne 7.
59 Pemenue skcnepuMeHTanbHbIX bubnunoreka [JOK
3aj7a4 1o Teme «BaxkHelmue https://m.edso0.ru/00ae3de8
METaJIBl U UX COCTHMHCHUS
Brruncnenus o ypaBHEHUSIM
60 XUMUYECKUX PEAKIUHI, €CIIU OJINH bu6mmoreka [JOK

U3 pCarcHToB 1aH B HU30BITKE UIIH
COJCPKUT MPHUMCECH. Brrunciaenus

https://m.edso0.ru/00ael750
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MacCOBOM J10JI1 BbIXOA IPOIYKTa
peakuuu

O0001IEHUE U CUCTEMATU3ALIUS

61 . 1
3HAHUU
KonTtposnsHas padota Ne4 o teme
62 «BaxxHeumme MeTaJlibl U UX 1
COCITMHEHUSD)
63 BemiecTBa u marepuaisl B 1 bubnuorexa [JOK
MMOBCEAHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKaroIEen cpebl https://m.edsoo.ru/00ae4270
65 Pousib xumMuu B perieHnn 1 bubnmuorexa [JOK
9KOJIOTUYECKHUX TTPOOIemM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [IOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 Peseprubrit ypok. O6001eHNE 1 1 bubnnorexa [JOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001IeHNE 1 1 bubnunoreka [JOK
cucTeMaTu3alus 3HaHUI https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	9 КЛАСС
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ

