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INOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XWMHUKM Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus, MPeACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe eaepalbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLEIIIUU PEToAaBaHus yueOHOro mpeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3zanusax Poccuiickoii @eneparui.

[Iporpamma mo xuMuM Aa€T TPEICTABICHHUE O IEJSIX, OOIIEH cTpareruu
OoOy4eHMs, BOCHHUTaHUS U PA3BUTHUS OOYYaAIOIIUXCA CPEACTBAMU y4eOHOTO
IpeIMeTa, yCTaHaBIMBAaET  00sA3aTeNbHOE IPEIMETHOE CoJIepXKaHue,
IpeayCMaTpuBaeT paclpefeleHue €ro Mo KiaccaM M CTPYKTypUpOBaHUE IIO
pazmenamM M TeMaM MOpPOrpaMMbl 1O XHMHUH, ONPEAENSeT KOJIUYECTBEHHBIE H
Ka4e€CTBEHHbIEC XapaKTEePUCTUKU coJiepKaHus, PEKOMEHIyEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIPEIMETHbIX  CBA3€H, JIOTMKM Y4eOHOTrO TMpOIECCa, BO3PACTHBIX
OCOOCHHOCTEH  OOydYarolmuxcs, ONpeAessIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHMI K pe3ysibTaTaM OCBOEHMSI OCHOBHOH 00pa3oBaTesIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHUH K
pesynbTaTamM 00y4YeHUs XUMUU Ha YPOBHE 1ieJiel U3yueHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENIBHOM JIEATEIbHOCTH OOYYarollerocsi Mo OCBOEHUIO
y4eOHOr0 CoiepKaHusl.

3HaHWE XHMHUHU CIYXXUT OCHOBOM it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOyJaroIerocsi, €ro NpeJACTaBICHUN O MaTepualbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMbIE€ XHMHEW NpPEICTaBICHHUS O B3aMMOIPEBPAIICHUSIX
PHEPrud M 00 SBONIONMHU BEUIECTB B MPUPOJE, O MYyTAX peuIeHus: rioOaabHbIX
npoOJjieM yCTOMYMBOIO pPa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue Xxumuu:

CIOCOOCTBYET  peanu3aludyd  BO3MOXKHOCTEW i1 CaMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYPbl JUYHOCTH, €€ 00I1Iel U PYHKIIMOHATILHON IPAaMOTHOCTH,

BHOCUT BKJIaJ, B (JOPMUPOBAHWE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
OoOy4aroluxcsi, HaBBIKOB KX CaMOCTOSITENIbHOM  y4yeOHOM  JesITeIbHOCTH,
DKCIIEPUMEHTANILHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOJAMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATBLHON €SI TeIbHOCTH;

3HAKOMHUT CO CHeUU(UKON HAy4HOrO0 MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJTOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYaIOLIUXCS;



CrocoOCTBYEeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCHT CBOI BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHKe 00yUYaOIIUXCS.

JlanHble HampaBiieHUs B OOYYEHHHM XHUMHH OOECNEeYMBAIOTCS CrHelupUKon
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJarorudecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMUHU Ha OMPECIIEHHOM 3Tarie e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00Opa3oBaHUsi OPUCHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XUMHUH, OCHOB
HEOPTraHWYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHU
OPraHUYECKON XUMHUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHH C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOI0 Ioaxoaa K €€ uydeHuro. ConepkaHue CKIAAbIBACTCS U3 CUCTEMBI
INOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakuuu. OO0e 53TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 IPUHIUILY
MOCJIEIOBATEILHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuogunyeckoro 3akona /[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMUH;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOH CBA3H;

— TMOpelacTaBieHUH 00 AIEKTPOJIUTHUYECKON JHCCOUMaluy BELIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJTyYE€HHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (QYHKIMU OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTHUYECKOTO0 NMPUMEHEHHS U TMOITYUYEHUs
W3Y4aeMbIX BEILECTB.

OcBoeHue MmporpaMMbl IO XUMHHU  CIOCOOCTBYET  (HOPMHUPOBAHHIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIIONIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
e€ CHCTEMHOW MpUpOJbl, LIEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO U
MeToJaM TO3HaHUA B Hayke. M3ydeHHe XMMHHM TPOUCXOJIUT C MNPUBIICUYEHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX NpeaMeToB. «OKpYyKaOMMA MUP»,
«buonorus. 5—7 knacce» u «®Pusmuka. 7 Kiacce».

[Ipy wW3yyeHUH XHMHHM M[POUCXOAUT (opMUpPOBaHME 3HAHUH OCHOB
XUMHUYECKOM HAyKU Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpBHI.
3amaya yyeOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHUX
3HAHUN — BaXHEUTMX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX MOJIOKCHUH,
JIOCTYIHBIX 000OIIEHUIT MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHNH K HAay4yHbIM METOAAM T[IO3HAHHUA TPU HU3YYCHHHM BEIIECTB U
XUMUYECKUX PEaKIni, B HOPMUPOBAHUHU U PAa3BUTHUU MTO3HABATECIIBHBIX YMECHHUHN H
UX T[PUMEHEHHH B Y4Y€OHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHUHM TIPAaBHJI OE30MacHOrO OOpalieHUs C BEUIECTBAMHU B
TIOBCETHCBHOM JKH3HH.

[Tpu u3ydyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHHUs Ba)KHOE
3HaYeHHUE MPUOOPENU TaKUE 1IN, KaK:

— (QopMUpOBaHHWE WHTEIICKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIHPHOMY MPUHATHIO PEIICHHIH,
CTIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIIOBHSIM KU3HH,

— HampaBJICHHOCTh OOyYeHHMsT Ha CHCTEMaTH4YeCKoe MpUOOIIEHHUE
OoOy4arommxcsi K CaMOCTOATENIbHOW TO3HABATEIbHOW JESTEIbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHUs, (OPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEW K
XHMHH;

— o0ecredeHue yCaoBUid, CTOCOOCTBYIOMIUX MTPUOOPETEHUIO O0YYaIOIUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWSA M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIICTEHIIMIA), UMEIONINX YHUBEPCATbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB JACSATEIHHOCTH;

— (¢opmupoBaHue oOmEed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4HOM
ITPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSCHATP W OLEHUBATH SIBICHUS
OKpY>KaroIIero MUpa, WCIOJb3ys 3HAHUA W OMbIT, MOJYYCHHbIE MPU H3yYCHUU
XUMUHU, TPUMEHSATh UX TPU PEIICHHH MpoOJeM B TOBCEIHEBHOW KU3HH U
TPYAOBOU JIESATEIBHOCTH;

— (opmupoBaHue y oOyyaroumxcs T'yMaHUCTHYECKHX OTHOILEHUH,
MOHMMAHHUA [IEHHOCTH XUMHUYECKHUX 3HAHWHM [Is1 BBIPAOOTKHA HSKOJIOTHYECKH
1EJeCO00Pa3HOr0 MOBEACHHUS B OBITY M TPYAOBOM JEATENIBHOCTH B ILENAX
COXPaHEHHS CBOETO 370POBbs U OKPYXKAIOUIeH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHWIO HAa OCHOBE YCBOCHHS OOIIEUYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUIIS W HANPaBICHHOCTH AAbHEHIIIETO
oOy4eHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3y4YEeHHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111er0o 00pa3oBanusi, cocTarisieT 136 yacos: B 8 kiacce — 68 vacos (2
yaca B HeJlelno), B 9 kimacce — 68 vacoB (2 yaca B HeZIeIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HU YEIOBEKAa. XMMUS B CHCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOICTBA BELIECTB. ATpPEraTHOE COCTOSHHUE
BellecTB. [loHsATHE O MeTogax Mo3HAaHWS B XUMHUM. UUCThIE BElECTBA U CMECH.
CriocoObl pa3zzesieHust cMeceil.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE dJIEeMEHTbl. CHUMBOJBI XHMHYECKHX
aneMeHTOB. [IpocThie U CoKHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (¢opmysa. BaleHTHOCTP aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENBbHAs aTOMHas Macca.
OTtHOCUTENIBHAS MOJIEKYJISIpHas Macca. MaccoBast oJI1 XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHNH.

KomnuectBo BemectBa. Mosb. MomnsipHas macca. B3aumMocBsA3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpHBIX €IUHUL BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COEUHEHUN.

@u3nuecKue U XMMHUYECKUE SBICHUS. XUMHUYECKasl peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMHYECKUX peaKIni (COeTUHECHNUS, Pa3I0OKEeHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOM MOCYJOM, MpaBuiIaMHu paboThl B Jabopatopuu u
npuémMaMu 00pallleHus: ¢ JIabOpaTOpPHBIM O00OPYJOBAaHUEM, U3YUCHUE U OMUCAHUE
¢u3nuecKkux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HAOIIOJIEHUE
¢usnveckux (TUTaBICHWE BOCKA, TasHHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUATICHUE W KOHJEHCAIMs BOJBI) U XUMHUYECKHUX (FOPEHHE CBEYH, MPOKATUBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBHE MeJjla C KUCIOTOW) SIBJICHHUM, HAOJIIOICHHE |
OIMCAaHHWE TPU3HAKOB MPOTCKAHHS XUMHYECKUX peakimid (pas3ioxeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pasziioKeHUE TMAPOKCHAA
menu (1) mpu HarpeBanuu, B3auMoielcTBHE Kene3a ¢ pactBopom cosr meau (1),
U3y4YEeHHE CIOCOOOB pa3lielieHHs] CMecel: ¢ MOMOUIbI0 MarHura, (uiIbTPOBaHHUE,
BBITIAPUBAHUE, JUCTWLISAIMSA, XpoMaTorpadusi, mpoBeaeHNE OYUCTKH TTOBAPEHHON
COJIM, HaOJIOJEHWE W  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAaccChl, CO3JAaHHUE MOJEJIEH MOJIEKYI
(1rapocTepIKHEBBIX).

BaxxHelue npeacTaBuTe 4 HEOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopon — 3jieMeHT U MpocToe
BelecTBo. HaxokneHuwe kuciopojga B MpUpoae, (PU3MyYecKHue U XUMUYECKHE
cBorictBa (peakiuu ropenus). Okcuzapl. Ilpumenenune kuciaopoga. CrocoOb



MOJIyYeHHUs] KHCIopoda B JjabopaTopud W TpoMmblnuieHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoIU(UKALINIS KUCIOPO/aA.

TennoBoit 3¢dekT XuMHUecKoW peakinu, TEPMOXUMUYECKUE YpaBHEHHS,
DK30- U JHAOTEPMHUYECKHE peakUuu. TOIUIMBO. yrojib U METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJICHUE MAPHUKOBOTO 3(pdekTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — asnemeHT m mpocroe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nony4yeHus. Kucnotsl u conmu.

MomnsipHbiii 006EM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpHI.
HacepileHHble ¥ HEHACBINIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEMIECTB B BOJE.
MaccoBas 10Js BEIIECTBA B paCcTBOPE. XUMUUYECKHAE CBOMCTBA BOJIbI. OCHOBaHMUSI.
Ponp pacTBOpOB B Ipuposie U B KU3HH 4YesioBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHue NpUPOAHBIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus nHeopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBIC, KHUCJIOTHBIE, aM(pOTEepHBIE) W
HecosieoOpasyroume. Homenknarypa okcugoB. Dusmyeckue M XUMUYECKHE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHnoBanusa. Knaccudukanuss ocHoBaHWM: MIENOYH U HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. Ouznyueckue u
XUMHYECKHE cBoMcTBa KucioT. Psn axktuBHOcTH MetaiioB H. H. bekerosa.
[Tosrydyenre KUCIoT.

Comu. Homenknartypa coneil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuyenue conei.

['eHeTnueckas CBSA3b MEXKy KJIAaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHUE COJECPHKAHUS KUCIOPOJa B BO3/IYXE, MOJyUYECHUE,
coOuMpaHue, pacro3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOI0aeHne
B3aMMOJECHCTBUS BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUSA W
npekpaiieHuss roperust (mokapa), O3HAKOMJIGHHE C O0pa3sliaMd OKCHAOB M
ONKMCAaHUE WX CBOMCTB, MOJy4Ye€HHE, COoOUMpaHWe, PpACIIO3HABAHUE W U3YUYCHUE
CBOMCTB Bomopona (ropeHue), B3aumoeiictBue Bogopoaa ¢ okcumom meau (1)
(BO3MOXHO HMCIOJIB30BAHUE BHJICOMATEPUAIIOB), HAOIIOACHNE 00pa3IOB BEIICCTB
KOJM4YEeCTBOM 1 MOJb, HCCIEJOBaHWE OCOOEHHOCTEH pacTBOPEHHUsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHON
MAaCCOBOHU J0JIE PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJbI C METAJLUIAMU
(Hatpiem wu KamblnueM) (BO3MOXKHO  HCIIOJIB30BaHHE BHIEOMATEPUAJIOB),



WCCJIEIOBaHNE O0pa3loB HEOPraHWYECKWX BEIIECTB pa3IMYHBIX KIJIACCOB,
HaOJFOICHUE M3MEHCHHSI OKPACKU MHIMKATOPOB B PACTBOPAaX KHUCIOT W IEIOYCH,
u3ydueHue B3amMozekicTBus okcuma meaw (Il) ¢ pacTtBopoMm cepHOW KHCIIOTHI,
KHCJIIOT C METajulaMHy, peakUWil HEUTpaM3aluM, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOT0 METAaJIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAIBHBIX 33/la4 N0 Teme «BaxHeumme Kiaccbl HEOPraHUYECKUX
COEMHECHUI».

IHepuoauueckud 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
yiemenToB JI. WM. MenneneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBSI3b.
OKHCINTEIbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIACCUPUKAIIMU XUMHUYECKUX dJEeMEHTOB. [loHsaTHe o0
rpynmnax CXOJHBIX 3JeMeHTOB (IIEJIOYHBICE M IIEJIOYHO3EMENIbHBIC METaJlIbI,
raJIOreHbI, HHEPTHBIC Ta3bl). DIEMEHTBI, KOTOPbIe 00pa3yoT aM()OTEPHBIC OKCHIbI
Y TUJIPOKCUIBI.

[Teprnonnueckuit 3akoH. [lepuoandeckas cicteMa XUMHYECKUX 3JIEMEHTOB /1.
U. MengeneeBa. KopoTkomepuonHas u  JiuHHONepuoAHass  (OpMbI
[Tepunonnueckoit cucteMbl xumudeckux sneMeHToB [[. 1. Menneneesa. Ileprnoabt
u rpynnbl. OU3MYECKUH CMBICHI IIOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUoAa H
IPYMIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexkrponsl. CtpoeHune
AIEKTPOHHBIX ~ 000JI0YeK aToMoB TepBbIX 20 XUMHYECKHX  DJIEMECHTOB
ITepuomnueckoin cucremsl J[. U. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosnoxeHuro B [lepuoanueckont cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHHUS paJnyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO TPYIIAM U IEPUOJIAM.

3nauenue [lepunoanueckoro 3akona u [lepuognyueckoil CHCTEMbI XUMUYECKUX
JJIEMEHTOB JUJIA pa3BUTHs Hayku U mnpaktuku. . M. MenneneeB — yuy€Hbli U
IPaK/IaHUH.

Xumudeckass cBs3b. KoBanmeHTHas (HojisipHass W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tponiecchl OKuceHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpa3lOB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYECH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIHMI
(ropenue, peakiuu pa3jaoKeHHs, COCTMHEHUS).

Mescnpeomemmule ceasu



Peanuzanuss MEXNpeaMETHBIX CBS3€H MPU H3YYCHHH XUMUU B 8 Kiacce
OCYIIIECTBJISIETCS 4Yepe3 HCIONIb30BAaHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U HMOHATHH, SBISIIOIIMXCS CUCTEMHBIMU JJI1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIC TOHATHSA. Hay4YHbIH (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, Kilaccu(ukamus, TMepUOIUIHOCTh, HAOII0IeHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

dusukKa: Marepusi, aroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOMbI, PAAUOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3aps]l, BEUIECTBO, TEJO,
00BbEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, a3, GU3UYECKUEC BEIUYUHBI, €IUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIAaHETHI, 3BE€3/1bI, COJHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['ecorpadus: armocdepa, rtuapocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[Tepnonnueckuit 3akoH. [lepuoanueckast cuicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHHHM CBOMCTB
XAMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPHUONOB, KAIMSA, KAIBIHUA M HX
COCMHEHU B COOTBETCTBUM C IIOJIOKECHUEM 3JIEMEHTOB B Illepuomndeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa. BHJAbl XMMHYECKOW CBSI3M. THUIBI KPUCTALUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOVMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSUIMXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKUX
COCJIMHCHUH, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccubukanms XMMHYECKUX PEAKIUI 10 Pa3IMYHbIM MPU3HAKaM (110 YHCIY
M COCTaBy YYacTBYIOUIMX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo
W3MEHECHUIO CTEMECHEeW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, MO 0OPaTUMOCTH, IO
YyYacTHIO KaTaau3aropa). DK30- M SHAOTCPMHUCCKHE PEAKIIUH, TEPMOXUMHUUCCKHUEC
YpPaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUUYECKOW peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHsATHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonarue o xumuueckom paBHOBeCcUU. DaKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHWYECKOM PEAKIMUA U MOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ pPEaKIUH,  AJICKTPOHHBIM  OaylaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEILHOM peaKuum. CocraBiienue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIOJIb30BAHUEM  METOAA
AJIEKTPOHHOTO OaJlaHca.

Teopust 3AEKTPOTUTUYECKON TUCCOLMALIUN. DIICKTPOIUTHI U HEAJICKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M OHCCOLMAIMU BEMIECTB C Pa3JIMYHBIMU BUJIAMH
XUMHUYECKOH cBsizu. CTeneHp Aucconnanuu. CHUIIbHBIC U CI1A0bIE SJIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y clIoBHS MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHaA,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakiui. CBOIICTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUH 00 DICKTPOJIUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IoHSATHE O TUapOoIN3E Coeil.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHHMYECKHUX
BCIICCTB — METAJUIOB M HeMeTauloB (rpadura W ajamasa), CIOKHBIX BEIIECTB
(xyopuaa HATpUs), MCCIACIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH peaKiuu
OT BO3JICUCTBUSl PA3NIMUHBIX (PAKTOPOB, HCCIENOBAHHUE BJICKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IMpOILECCa AUCCOUMAIMUA KHUCJIOT, WIEJIOYEd H COJeH
(BO3MOXKHO  HCITOJIb30BaHWE BHJICO MaTEpHAIOB), TPOBEIACHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKKM  MPOTEKaHUs  peakluil  HMOHHOro  OOMeHa
(oOpasoBanme ocajaka, BBIJCICHHE Ta3a, OOpa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHM
(ropenue, peaknuu paslIoKCHHS, COCIMHCHUS), PACIIO3HABAHUE HEOPTaHHUCCKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEAKUWA HAa HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HeMmeTaJynibl 1 X COeIMHEHU S

OO6mast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3aMMopeliCTBHE € MeETaJyIaMH, HEMETaUIaMH, IIeouamMu). XJIOPOBOIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YEeHHUE, NpUMEHEHHe. [lelicTBue
XJoOpa ¥ XJOPOBOJAOPOJA HA OpPraHu3M YeloBeKa. BaxHeimume XJIOpuUAbl U UX
HaXOXJICHUE B MPUPO/IE.

O6mas xapakrtepuctuka 31emMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENeHH okucieHus. CTpoeHue M (pu3Myeckue CBONCTBA
MIPOCTHIX BEIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHBIE MOIU(MUKAIIUN KUCIOPOIa
u cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOIOPOJI, CTPOCHUE, (DU3UUYECKUE U
XUMHUYECKUEe CBOMCTBA. OKCUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHast KHCIIOTa, (U3MYCCKHE M XHUMHUYECKHe CBoiicTBa (oOmIHe Kak
NpEeJCTaBUTENS Kjlacca KHCIOT W crneruduueckue). XUMHUYSCKUE PEakilny,
JeKalue B OCHOBE MPOMBIIIJICHHOTO CIMOCO0a IMOMYyYEHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoil KucnoTel. Coau CEpHOW KUCIOTHI, KAYECTBEHHAs pEaKLMs Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUH B MpUpoJe. XUMHUYECKOE
3arps3HCHUE OKPYXKAMOIMIEH Cpeabl COSAMHEHUSMH Cepbl (KHCIOTHBIC JIOXK[IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 PE0TBPALICHHUS.

OOmias xapakrepucTuka 371eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTEIEHU OKHUCJIECHMS. A30T, PacCHpOCTpaHEHUE B IPUPOJE,
duznueckre u XxuMudeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMUak, ero
duznueckrue 1 XMMHUYECKHE CBOMCTBA, NoJyueHue U npuMenenne. Conu aMMOHus,
uX puU3NYecKue U XUMUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHUS. A30THasi KHUCIJIOTa, €€ MoJyuyeHue, (PU3MUecKue U XMMHUYECKHE
cBoiicTBa (0oOmIMEe Kak TpEACTaBUTENS Kiacca KHCIOT H  crHenupuuecKue).
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHUS B KAayeCTBE MMHEPAJIbHBIX
yaoOpeHnil. XuMHYECKOe 3arpsi3HEHUE OKPYKAIOIIEeH Cpejibl COeAMHEHUSIMU a30Ta
(KHCITOTHBIC ITOXKAM, 3arps3HCHHE BO3AyXa, MOYBBI W BomoémoB). Docdop,
aioTponueie Moaupukamuu ¢ocdopa, (uU3MUECKHUE M XMMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciora, GU3HUSCKUE U XUMUICCKHE CBOMCTBA,
nostyyeHue. Mcnonas3oBanue GpocdaToB B KaYECTBE MUHEPATBHBIX YI0OPEHU.

O6mas xapaktepuctuka 31emMeHTOB IV A-rpynmbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHBIE  CTENEHM  OKUCIEHUSA.  YTJIEpPOJ,  aUIOTPOIHbIE
Moau(UKaIMK, pPACIPOCTpaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B npupoje. OKCUIbI yIriiepoaa, ux
buznueckue W XHUMHYECKHE CBOMCTBA, [JEHCTBHE Ha MKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJOTMYecKHe NpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa r1i100agbHOTO TOTEIUIEHHS KIIMMAaTa, ITapHUKOBBIM
addekr. YrompHas KUcaoTa U €€ coM, uX (PU3NYECKHe U XUMHUYCCKHE CBOMCTBA,
nojiydyeHue u mnpuMmeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[TepBoHayanbHble TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COETUHEHUSX
yriepoja (MeTaH, dTaH, dTHJICH, alleTHJICH, dTAHOJI, TJUIEPUH, YKCYCHAs KUCIIOTA).
[lpupoaHble HMCTOYHUKH YIIeBOAOpOJOB (Yrojib, WTpPUPOIHBIA ra3, HedTh),
NPOAYKThI MX TepepaboTku (OCH3MH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: XKHUpPax, OeNKax, yrieBojaax — U ux
polii B JKM3HM YEJIOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCITMHECHUMU.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IMOJYy4YEHUE U
npuMmenenue. CoenuHeHuss KpeMHHs B mpupoje. OOmiye mnpenctaBieHus 00
okcuae kpemuus (IV) u kpemuueBoi kuciore. CHIUKATBI, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHelne cTpouTeNbHbIE MaTepuasbl. KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [IpobaeMbl 6€30macHOr0 MCIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHue 00pa3O0B HEOPTAaHMUYECKUX BEILIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHUsI, OIBITHI, OTPAKAIOIIKME (PU3NUESCKHE M XHUMHYECKHUE CBONCTBA
TJIOTCHOB W WX COCAUHCHHH (BO3MOXXHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB),
O3HAaKOMJICHHE C oOpasiamMu XJOpUI0B (TaJOrCHHUIOB), O3HAKOMJICHHE C
obOpasmamMu  ceppl HU €  COCAMHCHUSAMH  (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOJIOJACHUE TIpoIiecca OOYTIMBAHMS caxapa IOJ| JCHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIE€HHON CEPHOU KUCIOTHI, MPOBEICHNE KAaUECTBEHHOW peaKkuu Ha CyJb(aT-
WOH W HaOJIoJIeHWe TpHU3HakKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3UYECKUMU
CBOWCTBaMH a30Ta, ¢ochopa ¥ HX coenuHeHHH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), 00pa3amMu a30THBIX U (OCHOPHBIX YAOOpPEHMIA, MMOITyICHHUE,
coOuMpaHue, pacrno3HaBaHME M HW3YUYEHUE CBOWCTB aMMUaKa, IMpPOBEJICHUE
Ka4eCTBEHHBIX pEakIuii Ha MOH aMMOHUS U GochaT-uOH U HU3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHMsl, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJICOMATEPHAJIOB), U3y4EeHUE MOJIEIIeH
KPUCTAUIMYECKUX PpEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHHUE C
MPOIECCOM  aJCOPOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOWCTBOM TMPOTHBOrasa, MOJy4YeHHE, COOMpaHue, Paclo3HABAHUE U H3YyUCHHE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHbl W HW3yYEHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHUE C
MPOAYKIIMEN CHJIMKATHOM MPOMBIIUJIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe «BakHennme HeMeTAJUIbl U UX COCTMHEHUSI».

MeTtaJLibl U X COeIMHEHU S

OO011ast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepuomuueckoi cucreme xumuyeckux snemeHtoB [ .
MenpeneeBa u cTtpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtannmyeckas CBSI3b U
METAJIMYECKass ~ KPUCTAJUIMUECKass  PEemeETKa.  DIEKTPOXUMHUYECKUU  psij
HaMpsHKEHUN MeTauioB. OU3NUYecKre U XUMUYECKHE CBOMCTBa MeTayioB. Oomue
CIIOCOOBI TIONTy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3UM METaUIOB, OCHOBHBIC
CHocoOBbI 3amuThl WX OT Koppo3uu. CruiaBel (CTanb, YYryH, JIOPATFOMHHHH,
OpoH3a) U UX MPUMEHEHHE B OBITY M MMPOMBIIILJICHHOCTH.

[Ilenounsie meTaimbl: nonoxeHue B llepuoanueckor cUCTEME XMMHUYECKUX
anemeHToB JI. 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B IPUPOIE.
dusnyeckrue ¥ XUMUYECKHEe CBoMcTBa (Ha mpuMepe HATpus ¥ Kanus). OKCHIbI U



TUIPOKCUABI HaTpus W Kanud. l[IpuMeHeHne mEeno4YHbIX METAIOB U UX
COCJIMHCHUH.

[[lenoyHno3emenbHbIE METAJUIBI MarHMid M KaJblMH. IIOJIOXKEHHE B
[Tepuomnueckon cucrteme xumudeckux anemeHtoB . M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJECHUE B NpUpojic. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kanplws. BakHelmme coenmuHeHUs KaiubIUsa (OKCH, THIPOKCHJ, COJIH).
JKécTKkoCcTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AJTTOMUHUN: TIo105keHuE B [IeproAndyecKkoil CucTeMe XUMUYECKUX AJIEMEHTOB
. . MenpueneeBa, CTpOEHUE aTOMa, HAXOXICHUE B Ipuponc. PU3UUYECKUE U
XUMHUYECKHEe CBOMCTBA aFOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA M THIPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepnognueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HME aToMa, HaxOXJIeHUE B mnpupone. Duszmyeckue u
XMMHYECKHE CBOMCTBA Kese3a. OKCHIbI, THAPOKCUABI U comu xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA M MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME ¢ o0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3HMYECKUMU
CBOMCTBaMHM, H3Y4YCHHE  PpE3YyJIbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIOJb30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJbIlUsl W HATpusg C BOJOW (BO3MOXKHO HCITOJIb30BAHHE BHICOMATEPHAJIOR),
HCCIICZIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCAa TOPEHUS KeJe3a B KUCIOPOAE
(BOBMOXXKHO  HCIIOJIB30BaHHME  BUIACOMATCPHAIOB), IPH3HAKOB  MPOTCKAHUS
KAaYECTBEHHBIX PEAKIIMA HAa WMOHBI: MArHusl, KajablUs, aJIIOMUHUS, [IMHKA, XKEJe3a
(1) u xene3a (1), meau (1), HaOrOEHUE W OMTUCAHKE TPOIIECCOB OKPAITMBAHHMS
IUTAMCHH HWOHAMHM HATpHs, Kaiusd W Kajablusd (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), UCCIICIOBaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS
Y TUAPOKCHU/IA [MHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe « BaxxHeunmue
METAaJJIbl U UX COCIAMHCHUSIY.

XHUMUS ¥ OKpPY:KaOLIAs cpeaa

Bemectsa u Marepuanbl B IOBCEIHEBHOW JXU3HU 4YeEJIOBEKAa. be3omacHoe
WCIIOJIB30BaHKE BEILIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momoris npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsS3HEHHE OKpYIKarolied cpeapl (MpeaesbHas IOMyCTHMast
KOHIICHTpalus BeriecTs, aanee — [1JIK). Poib XuMuu B peleHud 3KOJOTHIECKUX
pooJIeM.

Xumuueckuil IKcnepumenm:

u3ydeHue o0pasioB MarepuanoB (CTEKIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepHabl).

Mesricnpeomemmnbwie ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H MpPU H3yYCHWH XUMUKM B 9 Kiacce
OCYIIIECTBJISIETCS 4Yepe3 HCIONB30BAaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATUH, ABJSIOMIUXCS CUCTEMHBIMU TSI OTACTBHBIX TIPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHSA. Hay4dHbIH (akT, THIOTE3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KilacCUpUKANKsI, TEePUOAUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHNEC, W3MEPEHHE, MOJeb, SBICHHUE, IMapHUKOBBIN
s PeKT, TEXHOTIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU]I,
W30TOIIBI, PATUOAKTUBHOCTb, MOJICKYJa, DJJICKTPUUYECKUN 3apsj, ITPOBOIHUKH,
MOJIYTIPOBOJTHUKH,  JTUAJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, I'a3, PacTBOP, PAaCTBOPHUMOCTD, KPUCTAITMIECKAS
pemérka, CIuIaBbl, (PU3MYECKHE BEIMYMHBI, CAUHUIIBI U3MEPEHHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJIHIIE.

buonorusi: dorocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpaTbHbIE
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOJJIEMEHTHI, TUTATEIHLHBIC BEIICCTRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOIBI,
MOJIC3HBIC NCKOMAaeMbIe, TOTUIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOTI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPaMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ¢ OOy4YeHHMs] XMMHHM B €IWHCTBE Y4YeOHOU u
BOCIIMUTATENBHON JIEATEIBHOCTH B COOTBETCTBUHU C TPAJIULIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, IIPUHSTHIMU B
oOlIeCTBEe MpaBWIaMd M HOPMaMH TIOBEICHHUS M CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAHUsI, CAMOPA3BUTHUS U COLUATIU3AIMN 00YYAIOIUXCSI.

JIuyHOCTHBIE ~ pe3yJbTaThl  OTPA)KalOT  TOTOBHOCTh  OOy4YaroOUIUXCs
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX LIEHHOCTHBIX OpHUEHTALUN U
pAaCIIMPEHHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAWIO, MOHHMAaHHS 3HAYCHUS XWMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTHU BIAAETh JOCTOBEPHON MH(MOpMaIuen o
[IEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM U OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHUS .

MPEJICTABICHUSI O COLMAIBHBIX HOPMax MW NpaBWIax MEXINYHOCTHBIX
OTHOIIEHUHN B KOJUJICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEeIbCKOW,  TBOPYECKOW W JAPYrUX  BHUAAX
JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATEIbHOCTH MpPHU
BBITIOJTHEHUM Y4YeOHBIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIPOILIECCE OTOM y4eOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMOBEACHHE W TIOCTYNIKA CBOMX TOBApHUILEH C TO3ULUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUMN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI0 MO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUSI O BELIECTBE U XMMHUYECKOW PEaAKILINH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U COCTABJISIOLINE
OCHOBY JIJIsI TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEJACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TMPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPEAOH, O POJIM XUMHUHU B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOAUMBIE ISl OOBSICHEHUS HAOJIOJAEeMBIX MPOIECCOB U SBIICHUH,
MO3HaBaTeNbHOM, MH(OPMALIMOHHOW W YUTATEJIbCKON KYJIbTYpPbl, B TOM YHCJIE
HAaBBIKOB CaMOCTOSITENIbHOM pabOThl € Y4Y€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, MOCTYMHBIMH TEXHHYCCKHUMHU CpPEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH,

WHTEpEC K OOYYCHHIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  €aMOOOpa30BaHWIO, MPOEKTHOM U  HCCIIEIOBATEIbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS OOyuYeHHUS B
JaJIbHEHWIIeM;

4) popmMupoBaHHS KYJbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KW3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *U3HHM, OCO3HAHWE MOCIEJICTBUA U
HETIPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTHKOB, KYPCHHUS),
HEOOXOJIUMOCTH  COOMIOJICHUST TMpaBui  O€30MaCHOCTH TIpu  OOpallleHUuH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pealibHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUS :

MHTEpEC K MPAKTUYECKOMY M3YUYCHHIO MTPOPECCUil U Tpyaa pa3IMuHOTO POJa,
YBOKEHUE K TPYIAy M pe3yjbTaraMm TPYJOBOM JEATEIIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHUSI MPEAMETHBIX 3HAHUN 1O XHUMHH, OCO3HAHHBIA BBIOOD
WHJMBUAYAJIBHOW TPAEKTOPUU MPOJOJKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENIHON Mpo(eCcCHOHATBHOMN AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHIH,
TOTOBHOCTH aJJalITUPOBATHCS B MTPOPECCUOHATIBHON CPE/IE;

6) PKOJIOrHYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKU 11€JIECO00pa3HOE OTHOIIEHHE K NPHUPOAEC KaK HMCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
O6e3omacHOro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTU COOJIIOICHUS
MpaBuI 0€30MMacHOTO MOBEICHUS TPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIIHIX,
YIPOKAIOMIUX 340POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUSA, MOJIy4aeMbI€ MPU U3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloLed TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYpPhl, OCO3HaHUs TIJI00AJbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTEeW UX PEIICHUs MOCPEICTBOM METOJOB XUMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOW U COLUAIIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATbDI

B cocraBe wMeTanmpeaMeTHBIX pPE3yJIbTAaTOB BBIICISIOT 3HAYUMBIE JUIsS
(GbopMHpOBaHHS MHUPOBO33PECHUS  OOIEHAY4YHbIC MOHATHA (3aKOH, TEOpHH,
NPUHII, THIIOTe3a, (akT, CHCTeMa, MPOIECC, IKCIEPUMEHT U IPYroe.), KOTOpbIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETaxX W TO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATUX MPEeaAMETOB (HOPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTUHE MHpa, U YHUBEPCAIbHbIC ydeOHbIe JeicTBHS (TI03HABATEIIbHBIE,
KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), KOTOpPBbIE OO0CCICUNBAIOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
JEeSITETLHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

Bba3oBble jornueckue aeiicTBusI:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHHUW. PacCKPhIBATh CMBICT XUMHUYECKUX MOHATUH (BBIACIATH MX XapaKTepPHBIC
NpHU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C APYTMMH IOHSATHSMH), HCIOJb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OT/ACJIBbHBIX (DaKTOB M SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJacCU(PUKAIIMU XUMUYECKUX BEIIECTB M XMMHYECKUX PEaKIIH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU H3yUCHMUS,
CTPOHUTH JIOTHYCCKUE pacCyXaeHus (MHIYKTHBHBIC, ACIYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKJIFOUCHMUS,

YyMCHUE TPHUMCHATH B IIPOLECCE ITO3HAHUSA TMMOHATHSA (IPEIMETHBIC M
MeTanpeIMETHBIC), CAMBOJINYCCKUE (3HAKOBBIC) MOJICIH, UCIIOJb3YEMbIC B XHMHH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIETIbHBIE TTPEACTABICHUS —
XMMHYECKHI 3HAaK (CHMBOJI JJIEMEHTAa), XHUMHUYecKas (opMmyiaa H ypaBHEHHE
XUMHAYECKON peaklny — IMPU PEIICHUH Y4eOHO-TI0O3HABaTEIbHBIX 3aj1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECCTB U XUMHUYECKUX PEAKIIUM,
BBIABJIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIE CBSI3M W
MPOTHUBOPEYMS B U3yUaEMbIX MPOIIECCaX U SABICHUSIX.

ba3oBbie ucciienoBaTeJbCKue AeCTBUS:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KayeCTBE OCHOBBI JJii (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

MpUOOpETeHUE OMbITa 10 IUIAHUPOBAHMIO, OpPraHU3aIlldd W IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOmoJaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpoBaTh 00OOIIECHUS U
BBIBO/IBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIIATh OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c nnopmanmeii:

YMEHHE BBIOMpPATh, AHAIM3UPOBATH M MHTEPHPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUAOB U (GOPM IPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONTYJIApHAS ~ JIUTEpaTypa XHMHYECKOTO COJAEP)KaHUs, CIPaBOYHBIC
noco0ust, pecypchbl MHTepHETa), KPUTHUYSCKH OIICHHBATh NPOTHBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HHPOPMAIIHIO;



yMEHHE MPUMEHATh Pa3InYHbIE METOJBI U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOPMAllMd W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOMUMBIX IJI BBINOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeAeaEHHOrO THIA, TPUOOPETEHHUE OIbITa B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOpMaAIUU 1
WUTIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIO0XHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu ¢hopmMaMu rpaduKy U UX KOMOUHAITUSMH;

yMEHHE UCIOJNIb30BaTh MW aHAJM3UpOBaTh B IIpolecce Yy4yeOHOM u
MCCJIEI0BATENIbCKONU JEATEIbHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYXalolEed MNpUpPOAHOU
Cpelibl.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

yMEHHs 3a7aBaTh Bompockl (B xone muamora W (WIK) IMCKYCCHH) TIO
CyliectBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS PEITI0KEHHON 3a/1auH;

YMEHUA  NPEJICTaBIsATh  MOJYyYEHHbIE  pPEe3yJbTaThbl  IO3HABATEIbHOU
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAaX; [e€JaTh MPE3CHTALUIO
pE3yJIbTATOB BBIMOIHEHUS XUMHUYECKOTO IKCIEPHUMEHTa (J1ab0paTOpHOTO OIbITA,
71a00paTOPHOM pabOTHI IO UCCIICIOBAHNIO CBOMCTB BEIIECTB, YISOHOTO MPOCKTA);

yMEHUA Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEOBAaTEIbCKOM  JAECATENBHOCTH  IPU  PELICHUH
BO3HUKAIOIIMUX NpoOJieM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3uiii (00CykaeHUs, 0OOMEH MHEHHSMH, KMO3TOBBIC IITYPMbD», KOOPIMHAIUS
COBMECTHBIX JICCTBHM, ONPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITTOJIHEHHOW paOOTHI U IPyTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOSITENIBHO ONPENEIATh LEIN JAESITEIIbHOCTH, IUIAHMPOBATh,
OCYUIECTBJISATh, KOHTPOJIHMPOBATh U NMPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO
NesTEeIbHOCTD, BBIOMpaTh Hanbosee 3PGeKTUBHBIE CIIOCOObI pellieHns y4eOHbIX U
MO3HABATENIbHBIX 337[a4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYeHHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asiBICHHOW IIeJId, YMEHHUE
UCIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeAMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
collepKaHUs, YCTAHOBJIEHHOTO MaHHOW (denepanbHO pabouelt TPOrpaMMOoN,
BBIICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI



NEUCTBUM, crnenupudIecKue s MPeAMETHOM o007acTu «XUMHUS», BUIBI
JNEATENbHOCTH 10  IOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HHTEPIpETaluH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSX.

K xoHiy oOy4eHus B 8 Kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOITUXCS YMEHUMN:

e PacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKHX IOHATHUW: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOHAS M HEOJHOPOHAS), BAJCHTHOCTh, OTHOCUTEIIbHAS aTOMHAS 1
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi 1011 XUMHYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTA, OCHOBAaHHE, COJIb, JJICKTPOOTPUILIATEIBHOCTh, CTEICHb
OKHCIICHMS, XUMHUYECKasl peakius, KiaccupuKaius peakiuid: peaxkiuu
COCIIMHCHUSA, PEaKUHUU PA3JI0KECHUSA, PEAKUUU 3aMEUICHUS, PpPEaKINU
oOMEHa, K30~ U SHJIOTEPMHUUECKUE PEaKINH, TEIJI0BOM A (PeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aroma, aToMHas OpOuTallb, PaaUyC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAA M HEMNOJISIPHASA KOBAJICHTHAs CBS3b,
VWOHHAs CBSA3b, MOH, KAaTHOH, aHWUOH, PacTBOp, MAaccoBas JIOJs BEHIESCTBA
(mpolieHTHAs KOHIIEHTPAIUs) B paCTBOPE;

e WJUIKOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHYECKHX TIOHATHH U
MIPUMEHATH 3T MOHITUA MPU OMUCAHUU BEIIECTB U UX NMPEBPAIICHUN;

e HCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUISi COCTaBJICHUS (hOpMyJl
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e OIPEIEATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCJIMHEHUSX,
CTEIICHh  OKHCJICHHS  JJICMCHTOB B  OHMHApHBIX  COCAWHCHHSX,
MPUHAJIEKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCY COEIUHEHUU 10
dbopMysiaM, BHJ XHMHYECKOH CBs3uW (KOBajJCHTHAas W HOHHAs) B
HEOPTraHUYECKUX COCIMHCHUSAX;

e packpbiBaThb cMbIch Ilepuomnueckoro 3akona J[. WM. MeHnugeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TIEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB
XMMHWYECKUX BJIEMEHTOB OT MX MoJioxkeHus: B [lepumoamyeckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHa ABOTraJipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyo ¢opmy I[lepuognueckoit
CUCTEMBl XHMMHWYECKHUX DJIEMEHTOB. pa3ivyaTh MOHATHUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «modounas noarpymnmna (b-rpymma)», manbsie u
OOJBIIIE TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHWS, KOTOPHIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTeMa XuMHYECKHX d3iemeHToB J[. U,
MenpgeneeBa» C YHUCIOBBIMM XAapPaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB | 3aps sIpa, o0IIee YHCIIO AICKTPOHOB
U pacIpeie]ICHUE UX 110 DJICKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHUYCCKHE DJIIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKHE peakimuu (M0 YUCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIMU
BEIIECTB, 10 TEIIOBOMY 3P PeKTy);

XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPIKIasi OMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
YpaBHEHUI COOTBETCTBYIOIINUX XUMUYCCKUX PEAKITUH;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHHWS XUMHYECKHX TIPEBpaIICHUA B
Pa3IUYHBIX yCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYSIPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmye
COEJIMHEHMUsI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
0 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OIEPAIUUA MBICTUTEIHHONU MEATCITLHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHUEe, CHUCTEMAaTU3allulo, KiacCUu(UKAIUIO,
BBISIBJICHHE MPUYUHHO-CIICACTBCHHBIX CBS3€H — JUISI M3Y4YEHHUS CBOWCTB
BEIICCTB M XWMHUYECKHUX pEaKIUl, €CTCCTBCHHO-HAYYHBIC METO/IbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peaJIbHBIN M MBICIICHHBIH);

ClIeIOBaTh ~ TpaBWJaM  IIOJIb30BAHHSI ~ XMUMHYECKOH  TIOCYIOW W
7abopaTopHbIM  000pYy/IOBaHHWEM, a TakKe TMpaBWiaM OOpalleHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH I10  BBIITOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJIYYECHHUIO W COOUPAHHIO
ra3o00pa3HbIX BemecTB (BOAOpOJa M KHCIOPOJAA), NPUTOTOBJICHHIO
pacTBOPOB € OMPEACIEHHOW MacCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh W TPOBOAWTH  XUMHYECKHE  OKCIICPUMEHTBHI  TIO
pacIo3HaBaHUIO PACTBOPOB IMIENOYEH W KUCIOT C TIOMOIIBIO0 MHINKATOPOB
(maxmyc, penondranenH, METUIOPAHXK U APYTHUE).

K xoH1y oOyuenus B 9 kj1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKUX MOHATHUH. XUMWYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEUIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUYIECKasi CBA3b, TEIJIOBOU APDHEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTHYECKAS IUCCOLUMALMS, PEAKUUH HOHHOTO
oOMeHa, KaTajiu3aTtop, XHMHYECKOe paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIWUTENIb,  BOCCTAHOBUTEJIb, OKHUCJICHHME M  BOCCTAHOBJICHME,
JIOTPOIHS, aM(OTEPHOCTh, XMMHUYESCKas CBsA3b (KOBAJICHTHAs, MOHHAas,
MeTaJlZIn4ecKas), KpUCTaUIMYecKass periérka, KOppo3us METaJlIOoB,
CIJIaBbl, CKOpPOCTb XHMMHUYECKOW pEaKIMH, MPEeAeIbHO JOMyCTUMas
koHuenTpanus [1/IK Bemecrna,

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX IIOHITUA U
MIPUMEHATH 3T MOHITUA MPU OMTMCAHUHU BEIIECTB U UX MPEBPAICHUN;
HCIIOJB30BaTh XUMHYECKYI0 CHMBOJIMKY [UJII COCTaBJeHUS (OpMYI
BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKIIUA;

ONPEAETATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpeneIéHHOMY KJlacCy COCJIMHEHUH 1o (opMysaM, BUJ XUMHYECKON
cBi3u (KOBajJ€HTHAs, MOHHAs, METAUIMYECKas) B HEOPraHHYECKHX
COCIMHEHUSIX, 3apsA]l MOHA MO XUMUYECKo (hopMyiie, XxapakTep Cpeibl B
BOJIHBIX PAaCTBOPaX HEOPTraHWMYECKUX COEAWHEHUMN, TUI KPUCTAILIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepumommueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBAaTh €ro TIOHWMAaHMWE. OIUCHIBATH M XapaKTEPHU30BaTh
Tabnuunyio (popmy Ileproguyeckoid CUCTEMBI XUMHYECKHX 3JIEMEHTOB!
pa3auyarh TOHATHSA «riIaBHas noarpynmna (A-rpymma)» W «noOodHas
noarpynna (b-rpymma)», maneie W OoNbIIME IEPUOABI, COOTHOCHTH
0003HaYCHUs, KOTOpPhIE MMEITCA B IEPUOJWYSCKOM Tabmuie, ¢
YUCJIIOBBIMM  XAPAKTEPUCTUKAMHU  CTPOEHHSI  aTOMOB  XHUMHYECKHX
9JIeMeHTOB (CocTaB W 3apsia  sapa, OOIIee YHCIO JJICKTPOHOB M
pacmpesieicHHe WX II0 JJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB BJIEMEHTOB M UX COCIMHCHUM B
npeaenax MajablX NEPUOJOB U TNIABHBIX MOATPYMII C YUETOM CTPOEHHS HX
aTOMOB,

KJIaCCU(UIIMPOBATh XUMHUUECKHE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIy M COCTaBy Y4YaCTBYIOIIUX B PEaAKIHH
BEIECTB, N0 TEIIOBOMY 3P (hEKTy, 0 M3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUICCKHE XUMHYCCKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkKIasi OMUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHUU COOTBETCTBYIOILIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHECHUS DJICKTPOJIUTUUYECKOM JTHUCCOLMALMHU  KHUCIIOT,
1IEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIICCTBAMH PA3TUYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MIOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHca ATUX PEaKIIHA;
IIPOTHO3UPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAaHUS XUMHYCCKHX IPEBPAIICHUN B Pa3IUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYISPHYIO W  MOJISIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrOo 3JIEeMEHTa I10 (dopMmyJie
COCIMHCHHMSI, MACCOBYIO JIOJIIO BEIISCCTBA B PACTBOPE, IMMPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmofaTh  MpaBuia  MOJB30BAaHUS  XUMHUYECKOM  mocyao U
7a00paTOPHBIM  00OpPYJOBAaHMEM, a TaKXKe IMpaBWia OOpalleHHus C
BCIICCTBAMM B COOTBETCTBHM C MHCTPYKIHUSIMH IO BBIITOJHCHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHHIO W COOHpPaHHUIO
ra3000pa3HbIX BellecTB (aMMHaKa M YIIIEKHCIIOro rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAMOIINEC  KAYeCTBEHHBIH  COCTaB
pa3lIMYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM IYTEM XJIOPHJI-, OPOMU/I-,
uoaua-, KapOoHar-, docdar-, cwiIMKar-, Cynbdar-, THIPOKCHUJI-UOHBI,
KaTHOHBI aMMOHHWS M HOHBI M3YYCHHBIX METAJLIOB, NMPUCYTCTBYIONIUC B
BOJHBIX pacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMCHSATHh OCHOBHBIC OIEPAlMHA MBICIUTCIBHOM JIEITCIbHOCTH — aHaJIN3
W CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEMAaTH3alldi0, BBISBICHHE
MPUYHHHO-CJICACTBCHHBIX CBS3€H — JJIS M3YYCHHUS CBOWCTB BEIICCTB H
XUMUYECKUX PEaKIHWi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJI0/ICHUE, M3MEPCHHE, MOJCIUPOBAHUE, DKCIECPUMEHT (peallbHbI H
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4vecTBO 4acoB
Ne HauMeHoBaHue pa3iesioB H DuekTponHbie (udpoBbIe)
KoHnTpoJbHbie IIpakTHYecKkue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PECYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayabHbIe XUMUYECKHE MOHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yeaoBeKa
12 BewecrBa 1 xumuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pazgen 2. BaxkHeiilue npeacTaBuTe 1M HEOPIAaHUYECKUX BelllecTB
Bosnyx. Kucnopon. Ilonsarue bubnnorexa [JOK
2.1 6
00 oxcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucinorax bubnunoreka LIOK
2.2 8 1
U COMSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsrl. [Tonsitue 06 5 1 1 bubmmoteka [IOK
' OCHOBaHHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmmoteka IIOK

HEOPraHUYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. lepuoanueckuii 3akoH u [lepnoauyeckas cucrema xummdeckux 3jieMeHToB J[. U. MennesneeBa. CTpoeHune aToMOB.

Xumuueckasi ¢cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



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

Ilepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XUMHUYECKHX 3JIeMeHToB []. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMHu4ecKas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK

https://m.edsoo0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edsoo0.ru/7f41837¢c
Htorosoe nmoBTOpeHUE MO pasjaeiiam 3 bubmorexa HOK
https://m.edsoo0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aeioB U TeM uu@poBbIe
Ne n/n P Kontposbnble IlpakTHueckue (wnbp )
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTsbI
pecypcbl
Pa3jen 1. BemecTBO M1 XMMHUYecKHe PeaKIuu
11 [loBTOpEeHue u yriyonaeHue 3HaHUM 5 1 Bbu6muoreka [JOK
' OCHOBHBIX Pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIUALIMS. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE peakiuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. Hemeraabl M MX cOeTHHEHUS
51 OO6m1as XxapaKTepuCTUKa XUMHUUECKUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
OO01mmas xapakTeprucTUKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' py +-eP https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTeprucTUKa XUMUYECKUX
2.3 sneMeHTOB VA-rpynmnsl. A3oT, pocdop u ux 7 1 bubmmorexa LIOK
' PyIHERL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mas XapakKTepUCTHKa XUMUYISCKUX
24 aneMeHToB |VA-Tpynmel. Yriaepoa u 8 1 2 Bubmmorexa [IOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHSI
Hroro o 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

Pasznen 3. MeTajuibl H UX COCIMHCHHUHA

bu6nmoreka LIOK
A I 4
3 Obmme cBodcCTEa METANLIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
2 B 1
3 AKHEHUIINE METAJUIBI U UX COEINHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3zjnen 4. Xumusi u okpy:kaiomas cpeaa
4.1 BerectBa 1 MaTepralibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
HTorosoe moBTOpEHKE 10 pa3aeaam 3 bubnnorexa [IOK
p pasit https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/m Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl

1 [Ipenmet xumuu. Poiap XuMuM B KU3HU 1 bu6mmoreka [JOK
yenoseka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTre o MeToax MO3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpaBuna

3 paboTHI B 1a00OpaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHEM»

4 YucTele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrdeckas padora Ne 2

5 «Pasnenenune cMeceit (Ha nmpumepe 1 bubmorexa LHOK

. PHUMED https://m.edsoo.ru/ff0d28c8
OYKMCTKH TOBAPEHHOM COJN)»
AToMBI 1 MOJIEKYJIbL. CTapToBas bubnnoreka [JOK

6 1
KOHTpOJIbHas paboTra https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKHUE AIIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(cMMBOJTBI) XUMHUECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK
10 X .B
ummecKas opmya. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX 3JICMEHTOB
1 OtHOcHUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOr0o bubmuorexa [JOK
3JIEMEHTA B COEIUHECHUNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Moib. bubmuoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuoreka [JOK
XUMUYECKask peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpOTEKaHUs bubnnorexa [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BELIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTa, Macchl
17 BEIIECTBA [0 YPABHEHHUAM XUMHYECKUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnums xuMrudeckux peakiui
18 (coe I/IH(I;HI/IHH a3JI0KEHHUS e bubmmorexa LIOK
g P ' https://m.edsoo.ru/ff0d3f34
3aMelleHus, 00OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneauct. O600eHNE 1 bubmorexa HOK
) et HUI https://m.edsoo.ru/ff0d40c4
cUucTeMaTH3als 3HaHUI
20 KonTponbhas pabora Nel no teme bubnnorexa [JOK
«BeecTBa 1 XUMHYECKHUE PEAKIIMN https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecsk razos. CoctaB bubnuorexa [IOK

Bo3ayxa. Kucimopos — 3ieMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnyeckue ¥ XUMHYECKHE CBOMCTBA

22 Kucaopoza (peakiui OKUCICHUS bubmmorexa [TOK
poa (peaiit ! https://m.edso0.ru/ff0d4614
ropenue). [TousaTue 00 okcumax
CriocoObI MoTy4YeHuUsT KUCJIOPO/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
PATOPHITH TP ' https://m.eds00.ru/ff0d497a
[IpumeHneHnue kucinopoaa
TennoBoit 3 PexT XumMuIecKoi
24 peakiuu, MOHSITHE O bu6mmoreka [{OK
TEPMOXHUMHUYECKOM YPAaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIHIX
Toruueo (HepTh, yroyib U METaH).
25 3arpsi3HEHUE BO3IyXa, CIIOCOOBI €ro bubmorexa [JOK
P s, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
[IpakTuyeckast pabora Ne 3 o Teme
26 «ITonmydenne u coOupaHue KuciIopoaa bubmmorexa [JOK
Y N p PO, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTB»
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BelecTBO. HaxoxaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 duznvecKkrue U XMMAYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KHUCIIOTAX U COMSAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTydeHus1 BOJ0pOIa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «IlTomydenne u coOupanue BOIOPOa,

W3yYEHHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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
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MounsipHbiii 00BEM ra3oB. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breraucienus 00b8Ma, KOJIMUECTBA
33 BEIIIECTBA ra3a 10 ero M3BeCTHOM bubmmorexa [JOK
m . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIH 00BEMY
Boruncnenust 00EMOB ra3oB 1o
34 ABHEHUIO PEaKI[MM Ha OCHOBE 3aKOHA bubmmorexa [JOK
yPap pearui 1 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
35 duznyeckre 1 XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonsitue 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactsopurens. HacbieHnsie
37 " HiHaCLIpeHHBIE ACTBOPBI NIIJEIICCOBaH bubmmorexa LHOK
. PaCTROPHL. https://m.eds00.ru/ff0d5b40
7107151 BEIIECTBA B PAaCTBOPE
ITpakTuyeckas pabora Ne 5 o teme
38 «IIpuroroBieHne pacTBOpOB C bubnuoreka [IOK
ONpeAeIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 Konrtponbnas padora Ne2 o teme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccupuKarus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHre U XUMHUYECKUE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
' p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHMS: COCTaB, KIacCUPHUKAIIHS, bubnnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHUYECKUE CBOWCTBA bu6mmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue n XuMUYECKHE CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue). HOMEHKJIIaTypa,
46 cnoco((ibll) IOJI ‘l)eHI/ISI XI/IMI/I‘IZ(I:)KI/Ie bubmorexa LOK
. y ' https://m.edso0.ru/00ad9474
CBOICTBa
[Tpaktuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 334 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT»
48 ['eneTnueckas cBs3b MEKy KJIaCCAMHU bubnnorexa [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
49 O0001Ienre U cucTeMaTH3alns 3HAHAN
m 1 https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKHX bubnmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COeMHEHN
IlepBble MONBITKY KIaCCH(PUKALIUN
51 XI/II\I:/)II/I‘ICCKI/IX 3JIEMEHTOB ?IOH}ITI/IC o bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOQHbIX SJIEMEHTOB
[Tepronnueckuii 3aKOH 1
52 Ilepuoanueckast cucTeEMa XUMHUYECKUX bubmmorexa [TOK
PHOA https://m.edsoo.ru/00ada52c
snemenToB /1. . Menaeneena
b K
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nomorexa O

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI0YEK
. bu6mmoreka [IOK
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapaKTepucTUKa XUMHIECKOTO
56 3JIEMEHTA MO0 €0 MOJIOKECHUIO B bubmuorexa [JOK
[Tepuonuueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MemneneeBa
3navenue [leproguueckoro 3akoHa s
57 pa3BUTHS HAyKU U npakTuku. [I. 1. bubnnorexa [JOK
MeneneeB — y4€HbIH, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEeKTPOOTPUIIATEILHOCTh ATOMOB
pooTput bu6mmoreka [IOK
58 XUMHYECKHX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoBepouHas padboTa
bu6mmoreka [IOK
59 HNonnas xumuueckas CBsi3b
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XUMHYECKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HeMosipHAst XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
62 CreneHb OKHUCIIC
TETCHD ORHCACHIT https://m.edsoo.ru/00adae28
63 OKHUCIUTETEHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [JOK
peakuuu https://m.edsoo0.ru/00adb076
64 OKucauTenn 1 BOCCTAHOBUTEIU bubmorexa HOK

https://m.edsoo.ru/00adb076
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65 Konrponsnas padora Ned o reme 1 bu6mmorexa [IOK
«CTpoeHne aToMa. XMUMHUYECKasi CBA3b» https://m.edsoo.ru/00adb486
. bubmmoreka [JOK
66 O000111eH1E U CUCTEMATHU3AIMs 3HAHUN 1 https://m.edsoo.ru/00adb33c
. bubnmorexa [JOK
67 O0001IeHrEe U cCUCTEMaTU3ALNS 3HAHUI 1 https:/m.eds0o.ru/00ad9ch?
. bubnmorexa [JOK
68 O0001IeHrEe U cCUCTEMAaTU3ALNS 3HAHUI 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabsubie  IIpakTHueckue
n/m Bcero u3yueHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
[lepuoanueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnorexa [HOK
XUMHYECKUX 3aeMeHToB /. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKHX AJIIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIESCTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMu4aeckoit CBSI3U U THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Bxonna koHTposibHas pabota Nel mo

5 teme «[loBTOpenue u yrmybneHue 1 1
3HaHUI OCHOBHBIX Pa3JeNioB Kypca 8
KJ1acca»

5 Knaccugukanus XuMudeckux 1 bubnnorexa [JOK
peaKkLyii 10 pa3IuyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XMMHYECKOU

7 eaknyu. IToHsITHE O TOMOTE€HHBIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEaKIMIX

8 [TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1 bubnmoreka [JOK

DakTOopbl, BIUSIONIAE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMHYECKON PEAKLIMK U MTOJI0KEHUE
XMMHYECKOIO PABHOBECHS

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccornanmu. CuibHbIE U ciadble Bubmorexa ITOK
a T ' https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaKIIIil Bubmorexa ITOK
yp peakil https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPENCTABICHUI bubnmorexa LOK
puz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JTUCCOITHAITH
XUMHYECKHE CBOMCTBA COJIEHU B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa LOK
pe . https://m.edsoo.ru/00add8b2
3JICKTPOJIUTUYECKON JTUCCOITHAITUH
14 ITousiTHe 0 TUAPOIN3E CONEH bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
O00011eHNEe U CUCTEMATH3AIHS bu6mmoreka [IOK
15 .
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a/1au»
KonrponsHas padora Ne2 o treme
17 «DIEKTPOIIUTHYECKAS TUCCOIINAIINI Bubmorexa ITOK
p A TR TIHA. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUN B PACTBOPAX»
OO0111ast XapaKTEPUCTHUKA TaJIOTE€HOB.
Tt Xapartepy Bu6uotexa LIOK
18 XUMUYECKHE CBOMCTBA HA TIpUMEpE

XJiopa

https://m.edsoo.ru/00addfe2
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XnopoBonopox. ConsiHast KHCIIOTA,

19 XUMHUYECKHE CBOMCTBA, MOJTYyYCHUE bubmmorexa [JOK
0Ty ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
[IpakTuueckas padora Ne 2 mo Teme
20 «ITomy4yeHue CONSTHON KUCTOTHI bubmmorexa [JOK
Y . . ' https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONUCTB»
Brruncnenus no ypaBHEHUsIM
21 XUMHUUYECKUX PEAKIIUN, €CIIH OJUH U3 bubmmorexa [IOK
p ' https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCcTHKa JIEMEHTOB bubnuorexa [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(HUKALINN CEPHI.
93 Haxoxxnenue cepbl 1 €€ coeTMHEHUN bu6mmoreka [IOK
B [IpUpPOJIe. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHE, bubnuoreka [JOK
¢uznyeckue 1 XuMHYECKUE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcuapl cepbl. CepHas KUCIOTA,
25 ¢uznyeckue 1 XuMHUYEeCKUE CBONCTBA bubmmorexa LIOK
' https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE peaKIlnH, JeKallie B
OCHOBE IIPOMBIIIIEHHOTO CIIoco6a
26 MIOJTyYEHUs] CEPHOM KUCIIOTHL bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEeH Cpeabl COCTUHEHUSIMU
cepol
97 Brruncienue MaccoBoit 07U BBIXOJ1a bubmuoreka [JOK

NPOIYKTa peaKIiu

https://m.edsoo.ru/00adec8a
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OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynmsl. A30T, pacipocTpaHeHHE

bubmuoreka [JOK

28
B IIpupojie, Gpu3nYecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHaK, ero Gu3nIecKue u

29 XUMUYECKHE CBOWMCTBA, MOJTYYEHUE U bubmmorexa [JOK

1Y https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuyeckas padora Ne 3 mo reme
30 «[lomy4yeHne aMMHaKa, U3y4eHHE €ro bubmmorexa [JOK
. y 13y https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KUCI0Ta, €€ HU3nIecKue u bubnnorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 oOpeHuii. XuMHUYECKoe bubmorexa LHOK
yAODD ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEJIMHEHUSIMU a30Ta
®ochop. Okcun dhocdopa (V) u

33 (pocgo pHa;I KI/ICJ'I((I))Ta (b(bllzm(qe)cxne " bubnuorexa LOK

p N https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
Ucnonb3oBanue docdatos B

34 KaueCcTBe MHUHEPAJIbHBIX YI00pEHUH. bubnuoreka [JOK
3arpsi3HEeHUE TPUPOIHON Cpeb https://m.edsoo.ru/00adfc20
docharamu
VYriepon, pacpocTpaHeHEe B

35 npu 2)16 E)I/ISI/II:IeCiI:/Ie U XUMHYECKUE bubmmorexa LOK

p P ' https://m.edsoo.ru/00adfd9c
CBOICTBa
bubnmoreka [JOK
36 Oxkcupl yraepoaa, ux Gu3ndecKue u 1

https://m.edsoo.ru/00adfebe
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XMMHYECKHE CBOMCTBA.
DKoJIOrHYecKre MpoOIIeMBbl,
cBsi3aHHBIE ¢ OKcHaoM yriaeposa (V)

37 VYrosbHas KUCI0Ta U €€ Con bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpaxTuyeckas padora Ne 4 o teme

38 "[lony4yenue yriaekuciaoro rasa. bubmumorexa [IOK
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauaNbHBIC TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KAK O bubmmorexa LOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIepoaa
40 Kpemnwuii u ero coenunenus bubnmorexa LOK
https://m.edsoo.ru/00ae080a
[IpakTrueckas padora Ne 5. Pemenune

41 AKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«BaxxHenme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS»

KonTtponsHast pabora Ne3 o reme
42 «BaxHeWIne HEMETAJUTBI i UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUSI»
OO01mas xapakTeprucTUKa XUMUYECKUX
9JIEMEHTOB — METAJLIOB.

43 Mertannmnaeckas CBsI3b U bubmuoreka [JOK
METAJUTNYECKasl KpUCTAITMYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJIJIOB

44 XUMHUYECKUE CBOMCTBA METAJIIOB. bubnmoreka [JOK

DIIEKTPOXUMHUYECKUIN P

https://m.edsoo.ru/00ael1156
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HaIPSKEHUN METaJUIOB

OO0mme crnocoObI MOTyYEHUS
mMeTayioB. CruiaBel. BerauciieHus mo

45 aBHECHUSIM XUMHYECKUX PEaKITHit bubmorexa LOK
yp DEAKHIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
pUMECH
46 IloHsiTHE O KOPPO3UU METAIOB bubmorexa [JOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47
Lenoureie metanb! https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuoreka [JOK
KaJIbIIMii ¥ MarHuM https://m.edsoo.ru/00ael15e8
50 Baxneiimve coeIMHEHNS KaIbLIHs bubmorexa LOK
A H https://m.edsoo.ru/00ael15e8
51 O0001IeHNEe U CUCTEMATH3AIIN
3HAHUM
59 JKEcTKOCTh BOABI M CIOCOOHI €€ bu6mmoreka [IOK
YCTPAaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 mo Teme
53 "XECTKOCTL BOIBI M METOBI €€ bubmorexa LOK
N A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuoreka [JOK
54 A I
JIOMHHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnuorexa [IOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmuoreka [JOK
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Oxcujipl, TMIPOKCHU/IBI U COJIU JKEJIe3a

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

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTEeMAaTU3AIUS
3HAHHUU
[TpakTnueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnorexa [HOK
«BakHelmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHCHUSI»
Boruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEaKIii, eCI1 OJNH U3
50 peareHToB J1aH B U30BITKE WU bubnnorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MAaCCOBOM J10JIM BBIXOJA IPOIYKTa
peakuuu
61 O06o0011eHre U cUCTeMAaTH3aINs
3HaHUU
KonTpoasHnas padora Ned o Teme
62 «BaxHenme MeTauibl 1 UX
COEJIMHEHUS»
63 BemectBa u maTepuansl B bu6mmoreka [JOK
MMOBCETHEBHOM KM3HH YeJIOBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaIoIIEeH Cpeabl https://m.edso0.ru/00ae4270
65 Ponb xumuu B pereHun bubnnorexa [JOK
HKOJIOTHUECKUX MPobieM https://m.edsoo.ru/00ae4270
66 O000mIeHNe U CHCTEMAaTH3aIIHS bubmuoreka [JOK

3HAHUU

https://m.edso0.ru/00ae0d0a
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67 O06o001IeHe U CHCTeMAaTHU3 AN 1 bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
68 O06o001IeHre U CUCTEMAaTH3aIus 1 bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» Xumus, 8 xiacc/ I'adbpuernsia O.C., OctpoymoB I.I'., CnankoB C.A., AKIIOHEpHOE
obmectBo «M3marenscTBo «IIpocBerienne»

» Xumus, 9 kiacc/ I'adpuensa O.C., Octpoymos WN.I'., Ciaakos C.A., AKIIHOHEPHOE
obmectBo «M3natenpcTBO «IIpocBemnieHne»

Tabmuipl: epuoauyeckas cucteMa Xumuaeckux sneMenToB J1.1. Menneneena;
TabIMIa paCTBOPUMOCTH KHUCIIOT, OCHOBAHUM, COJIEH B BOJIE

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

YMK T'abpuensna O.C.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmmoreka IJOK

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru

http://resh.edu.ru

http://uchi.ru

http://www/yaklass.ru

http://edu/skysmart.ru

Enunbiii rocyjapcTBEHHBIN SK3aMeH. XUMUS: Y4eOHO- TPEHUPOBOYHBIE

MaTepHaIbl 1l NaAroToBky yvammxcs. - @UIIA Lentp.



