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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMHUU Ha YpPOBHE OCHOBHOTO 0O0IIEero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHOI TPOrpaMMbl OCHOBHOTO 001IIeT0 00pa30BaHMsl, MPECTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBEe (QenepaqbHON paboyeil mporpamMmbl
BOCITUTAHUA U C YU4ETOM KOHLETIIMK MPENoJaBaHus yueOHOT0 peaMeTa « X UMHS»
B 00pa30oBaTeNIbHBIX Opranu3anusx Poccuiickoit deneparym.

[Iporpamma mo xuMuu Aa€T TPENCTaBICHHE O IENsIX, OOIIeH cTpareruu
oOyueHHusl, BOCIHUTAHUS U Pa3BUTHI OOYYAIOMIMXCA CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIepKaHUE,
MpeayCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE MO
pazienaM M TeMaM MpPOrpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE H
KaueCTBCHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh H3YUECHHSI XHUMUU C Yy4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEH  00yYaroluxcsi, OIpeAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKXKe TpeOOBaHUM K
pe3yiibTataM 00yUYeHHs] XUMUM Ha YPOBHE 1I€JIEH U3ydeHUs IpeaMeTa U OCHOBHBIX
BHJIOB Y4COHO-IIO3HABATEIIBHOW JCATECIHHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKAHUSI.

3HaHWE XHWMHUHU CIYXXUT OCHOBOWM it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOyyaronierocs, €ro MpeACTaBICHU O MaTEepUaIbLHOM EIUHCTBE MHPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHUEH NPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPrUd M 00 HSBOJIONMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUs rio0aabHbIX
npoOJieM yCTOMYMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPbEBOM, JYHEPreTHUYECKOM,
MUIIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIEM 3ApaBOOXPaHEHUS.

N3ydenune Xumuu:

CIIOCOOCTBYET  peajlu3alldid  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMupOBaHUS KYJIBTYpPBI JIHUHOCTH, €€ 00111el U (PyHKITMOHATIEHON TPAMOTHOCTH;

BHOCUT BKJIaJ, B (JOPMUPOBAHWE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarommuxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOM JesATEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCJIEJOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MTOBCETHEBHOM JKM3HU, TaK U B IPO(PECCHOHATILHOM ESITEIIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJTOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B POpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaOIINXCS,



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

JlanHble HampaBlieHHs B OOYYEHHHM XHMHH OOECNedYuBaIOTCS CrerupuKon
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJarorudecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKH XMMUHU Ha OMPECIIEHHOM 3Tarie e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHWMHH, OCHOB
HEOPTraHWYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATHU
OPraHUYeCKON XUMHUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHH C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOTrO Ioaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaAbIBACTCS U3 CHCTEMBI
HNOHATUH 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-MOJIEKYJISIPHOT'O YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /[. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOH CBA3H;

— TMOpelacTaBieHUH 00 AIEKTPOJIUTHUYECKON JHCCOUMaluy BELIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE AMIIUPUYECKH
MOJTyYE€HHBIX U OCMBICIIEHHBIX (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 XUMHU CIOCOOCTBYET  (HOPMHUPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIIONIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
e€ CHCTEMHOW MpUpOJbl, LIEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO U
MeToJaM TO3HaHUA B Hayke. M3ydyeHHe XMMHHM NPOUCXOJUT C MPUBIICYEHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Yy4YeOHBIX NpeaMeToB. «OKpYyKaOIMMA MUP»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacce».

[Ipy wu3yyeHHH XHMHHM M[POUCXOAUT (opMUpOBaHME 3HAHUH OCHOB
XUMHUYECKOM HayKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpBHI.
3amaya y4yeOHOro MpeAMETa COCTOUT B (POPMHUPOBAHHUU CUCTEMBI XUMHUYECKUX
3HAHUN — BaXHEUTMX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX MOJIOKCHUH,
JOCTYIHBIX 00O0OIIEHNIT MHMPOBO33PEHUECKOTO0 XapakTepa, sSA3blka HAyKH, B



OpUOOIIEHNH K HAay4yHbIM METOAAM T[IO3HAHHUA TPU HU3YYCHHHM BEIIECTB U
XUMUYECKUX PEaKIni, B (OPMUPOBAHUHU U PA3BUTHUU MTO3HABATECIIBHBIX YMECHHUUN H
UX T[PUMEHEHHH B Y4Y€OHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHUHM TIPAaBHJI O€30MacHOro OOpalieHHs C BeUIeCTBAMHU B
TIOBCETHCBHOM JKH3HH.

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

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

—  HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKOe MpUOOIIeHHUE
OoOy4arommxcsi K CaMOCTOATENIbHOW TO3HABATEIbHOW JESTEIbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHUs, (OPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— o0ecredeHue yCaoBUid, CTOCOOCTBYIOMIUX MTPUOOPETEHUIO O0YYaIOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWSA M CaMOTO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIICTEHIIMIA), UMEIONINX YHUBEPCATbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB JACSATEIHHOCTH;

— (¢opmupoBaHue oOmEed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4HOM
ITPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSCHATP W OLEHUBATH SIBICHUS
OKpY>KaroIIlero MUpa, WCIOJIb3YysS 3HAHWUS W OMbIT, MOJYYCHHbIE NMPU U3yYCHUU
XUMUHU, TPUMEHSATh UX TPU PEIICHHH MpoOJeM B TOBCEIHEBHOW KU3HH U
TPYAOBOM JIEATEIBHOCTH;

— (opmupoBaHue y oOyyaroumxcs T'yMaHUCTHYECKHX OTHOILEHUH,
MOHMMAHHUA [IEHHOCTH XUMHUYECKHUX 3HAHWHM [Is1 BBIPAOOTKHA HSKOJIOTHYECKH
1EJeCO00pa3HOro TMOBENECHHUS B OBITY M TPYNOBOM JESITEIBHOCTH B IEJSIX
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 M HANPaBICHHOCTH AAbHEHIIIETO
oOy4eHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3y4YE€HHUS 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 HeZICIHO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUU B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOICTBA BELIECTB. ATpPEraTHOE COCTOSHHUE
BellecTB. [loHsATHE O MeTOgax MO3HAHUS B XMMHHM. UMCTHIE BEIIECTBA U CMECH.
CriocoObl pa3zzesieHust cMeceil.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE dJIEeMEHTbl. CHUMBOJBI XHMHYECKHX
aeMeHTOB. [IpocThie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BajleHTHOCTP aTOMOB XWMHUYECKUX JJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHOCUTENIBHAS MOJIEKYJISIpHas Macca. MaccoBast oJI1 XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHNH.

KomnuectBo BemectBa. Mosb. MomnsipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacCchl M 4YHUCIa CTPYKTYpHBIX €QUHUIl BemiecTBa. Pacuérsl mo Qopmyiam
XUMUYECKUX COCTUHEHUM.

@u3nuecKue U XMMHUYECKUE SBICHUS. XUMHUYECKasl peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XHMMHUYECKUe ypaBHeHusa. Knaccudukanums
XUMHYECKUX peaKIni (COeTUHECHNUS, Pa3I0OKEeHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOThl B JIAOOpATOPUHU U
npuémMaMu 00pallleHus: ¢ JIabOpaTOpHbIM O00OpPYJOBaHUEM, U3YUCHUE U OMUCAHUE
¢u3nuecKkux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HAOIIOJIEHUE
¢usnveckux (TUTaBICHWE BOCKA, TAasHHE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUATICHUE W KOHJEHCAIMs BOJBI) U XUMHUYECKHUX (FOPEHHE CBEYH, MPOKATUBAHHE
MEJIHOM TPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIIOTON) SBJICHUM, HAOIIOICHAE U
OIMCAaHHWE TPU3HAKOB MPOTCKAHHS XUMHYECKUX peakimid (pas3ioxeHue caxapa,
B3aUMOJICMCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pasziioKeHUE TMIPOKCHAA
meau (I1) mpu HarpeBaHuu, B3aMMOJCHCTBHE jKele3a ¢ pactBopoM coi meau (11),
U3y4YE€HHE CIOCOOOB pa3leieHHss CMecel: ¢ MOMOIIbI0 MarHura, (GUIbTPOBaHHUE,
BBITIAPUBAHUE, JUCTWLISAIMSA, XpoMaTorpadusi, mpoBeaeHNE OYUCTKH TTOBAPEHHON
COJIM, HaOJIOJEHWE W  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAaccChl, CO3JAaHHUE MOJEJIEH MOJIEKYI
(1apocTepIKHEBBIX).

BaxxHelue npeacTaBuTe 4 HEOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopon — 3jieMeHT U MpocToe
BelecTBo. HaxokneHuwe kuciopojga B MpUpoae, (PU3WYecKHue U XUMUYECKHE
cBorictBa (peakiuu ropenus). Okcuzapl. [lpumenenune kuciaopoga. CrocoOb



MOJIyYeHHUs] KHCIopoda B JjabopaTopud W TpoMmblnuieHHOCTH. KpyroBopor
KHcIopoa B mpupoze. O30H — auToTpoITHas MOAUGUKAIINS KUCIOPOa.

TennoBoit 3¢dekT XuMHUecKoW peakinu, TEPMOXUMUYECKUE YpaBHEHHS,
DK30- M JHAOTEPMHUYECKHE peaKuuu. TOIUIMBO. yrojlb U METaH. 3arps3HCHUE
BO3/lyXa, YCUJICHUE MAPHUKOBOTO 3(pdekTa, pazpyiieHue 030HOBOTO CIIOSI.

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

Momnsipabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Js BEIIECTBA B paCcTBOPE. XUMUUYECKHAE CBOMCTBA BOJIbI. OCHOBaHMUSI.
Ponp pacTBOpOB B IpUpoJie M B KU3HU 4esioBeKa. KpyroBopot Bojabl B IPUPOIE.
3arps3HeHue NpUPOAHBIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus nHeopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBIC, KHUCJIOTHBIE, aM(pOTEepHBIE) W
HecosneoOpazytomue. Homenknarypa oxcunoB. Duznueckue MU XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHnoBanusa. Krnaccudukanuss ocHOBaHUUN: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHocTM MmetaimioB H. H. bekerosa.
[Tosrydyenre KUCIoT.

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

['eHeTnuecKas CBSA3b MEXKY KIACCAMU HEOPraHUYECKUX COCAUHECHUN.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHUE COJECPHKAHUS KUCIOPOJa B BO3/IYXE, MOJyUYECHUE,
coOuMpaHue, pacrno3HaBaHME M U3YUYEHUE CBOMCTB KHUCJIOpOAa, HaOIoaeHne
B3aMMOJECHCTBUS BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUSA W
npekpaiieHuss ropeHust (mojkapa), O3HAKOMJIGHHE C O0pas3liaMd OKCHAOB MU
ONKMCAaHUE WX CBOMCTB, MOJy4Ye€HHE, COoOUMpaHWe, PpACIIO3HABAHUE W U3YUYCHUE
CBOMCTB BOJOposa (ropeHue), B3auMoeicTBre Bogopoaa ¢ okcuaoMm menu (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, B3aUMOAECHUCTBUAE BOAbI C METAJLUIAMU
(Hatpiem wu KamblnueM) (BO3MOXKHO  HCIIOJNIB30BAaHHE BHJICOMATCPHAJIOB),



WCCJIEIOBaHNE O0pa3loB HEOPraHWYECKWX BEIIECTB pa3IMYHBIX KIJIACCOB,
HaOJIOICHUE M3MEHECHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KHCIOT W IEIOYCH,
u3yueHne 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/a4 IO Teme «BaxHeumme Kiacchl HEOPraHUYECKUX
COEMHECHUI».

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

[lepBbie TOMBITKH KiIacCUPUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsatne o
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.
HU. MengeneeBa. KopoTkomepuonHas u  JiuHHONEepuoAHass  (OpMbI
[Teprnonnueckoit cucteMbl xumudeckux sneMeHToB . . Menneneesa. [leprnoabt
u rpynnbl. OU3MYECKUH CMBICHI IIOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUoAa H
IPYMIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexkrponsl. CtpoeHune
AJIEKTPOHHBIX ~ 000JI0YeK aToMoB TepBbIX 20 XUMHUYECKHX  DJIEMECHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosnoxeHuro B [lepuoanueckon cucreme /1. . Menneneena.

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

3nauenue [lepuoanueckoro 3akona u [lepuognueckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB JUJIA pa3BUTHs Hayku U mnpaktuku. . WM. MenneneeB — yuy€Hbli U
IPaK/IaHUH.

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

Crenenb  okucieHus.  OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tponecchl OKUCIEHUSI U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpa3lOB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIHMI
(ropeHue, peakiuu pa3ioKeHUs, COCTUHEHUS).

Mescnpeomemmule ceasu



Peanuzanuss MEXNpeaMETHBIX CBS3€H MPU H3YYCHHH XUMUU B 8 Kiacce
OCYIIIECTBJISIETCS 4Yepe3 HCIONB30BAaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U HMOHATHH, SBISIIOIIMXCS CUCTEMHBIMU JJI1 OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIEe MOHATHSA. Hay4YHBbIH (pakT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, Kilaccu(ukamus, TMepUOIUIHOCTh, HAOII0IeHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

dusznka: marepusd, aTroMm, D3IJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
W30TOIIbI, PAAUOAKTUBHOCTh, MOJICKYJa, JICKTPUYECKUMN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHOe€ COCTOSIHHME BEIECTBA, a3, (PU3MYECKUE BEIMYHMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaNbl, TOPHBIE IOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasA 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
COCMHECHUI B COOTBETCTBHHM C IIOJIOKECHUEM 3JIEMEHTOB B Illepuoandeckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa. BHJAbl XMMHYECKOW CBSI3M. THUIBI KPUCTALUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccubukanus XMAMHYECKUX PEAKIUI 110 Pa3IMUHbIM MMPU3HAKaM (110 YHCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo
W3MEHEHHIO CTEMeHEW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, M0 0OpPaTUMOCTH, IO
YyYacTHIO KaTaau3aropa). DK30- M SHIOTCPMHUCCKHE PEAKIIUH, TEPMOXUMHUUCCKHUEC
YpPaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUUYECKOW peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuze. [lonarue o xumuueckom paBHoBecun. PaKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOM PEAKIUUA M TOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ pPEaKIUH,  AJICKTPOHHBIM  OaylaHc
OKUCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKIuu. CocraBnenue YPaBHEHUM



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIOJIb30BAHUEM  METOAA
AJIEKTPOHHOTO OaJlaHca.

Teopust 3AEKTPOAUTHIECKON TUCCOLMAIIUU. DIICKTPOJIUTHI U HEAJICKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M OHCCOLMAIMM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XUMHUYECKOH cBsizu. CTeneHp Aucconnanuu. CHUIIbHBIC U CI1A0bIE SJIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y clioBUsI MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakiui. CBOIICTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUNH 00 DICKTPOJIUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IoHSATHE O TUapoNIN3E COeil.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHHMYECKHX
BCIICCTB — METAJUIOB M HeMeTauloB (rpadura W ajamasa), CIOKHBIX BEIIECTB
(xyopuaa HATpUs), MCCACIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH peaKiuu
OT BO3JICUCTBUSl PA3NIMUHBIX (PAKTOPOB, HCCIENOBAHHUE BJICKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IMpOILECCa AUCCOUMANMUA KHUCJIOT, WIEJIO4Yed H COJeH
(BO3MOXKHO  HCITOJIb30BaHWE BHJICO MaTEpHAIOB), TPOBEIACHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpasoBanme ocajaka, BBIJCICHHE Ta3a, OOpa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX — IPUMEPBl  OKHUCIMUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMMI
(ropenue, peaknuu paslIoKCHHS, COCIMHCHUS), PACIIO3HABAHUE HEOPTaHHUCCKUX
BEIIECTB C IMOMOIIbIO KAYECTBEHHBIX PEAKUWd HAa HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemerajiibl 1 UX COeAMHEHUS

OOmrast xapakTepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajlloreHoB. XWMHYECKHE CBOWCTBA Ha NpPUMEpPE  XJopa
(B3aMMopeliCTBHE € MeETaJyIaMH, HEMETaUIaMH, IIeouamMu). XJIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHUE, NpUMEHEHHE. [leiicTBue
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 BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XuMHUUYeCcKre CBoMcCTBa cepbl. CepoBOIOPO, CTpoeHHe, (U3NYECKue U
XUMHUYECKUEe CBOMCTBA. OKCUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHast KHCIIOTa, (U3MYCCKHE M XHUMHYECKHe CBoiicTBa (oOmume Kak
NpEeJCTaBUTENS Kjlacca KHCIOT W crneruduueckue). XUMHUYSCKUE PEakilny,
JeKalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TMOMYYEHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KucnmoThel. Conu CEpHOW KUCIIOTHI, KAY€CTBEHHAs pEaKLMs Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COCIMHEHUH B MpUPOJE. XUMHUYECKOE
3arps3HCHUE OKPYXKAMOIMIEH Cpeabl COSAMHEHUSMH Cepbl (KHCIOTHBIC JIOXK[IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CITIOCOOBI €T0 MPEI0TBPAILCHISI.

OOmias xapakrepucTuka 371eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTEIEHU OKHUCJIECHMS. A30T, PacIpoCTpaHEHUE B IPUPOJE,
duznueckre u XxuMudeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMUak, ero
duznyecKkrue 1 XMMHUYECKHe CBOMCTBA, NoNyueHue U npuMenenue. Conu aMMOHuS,
uX puU3NYecKue U XUMUUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHbl aMMOHHS. A30THas KHUCIJIOTa, €€ MoJyuyeHue, (PU3MUecKue U XMMHUYECKUE
cBoiicTBa (0oOmIMEe Kak TIPEACTaBUTENS Kjacca KHCIOT M CIeHU(PUUECKHE).
Hcnonb30BaHWE HUTPATOB M COJEM aMMOHHUS B KAadeCTBE MHMHEPAJIbHBIX
yaoOpeHnil. XuMHYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEeH Cpejibl COeAMHEHUSIMU a30Ta
(KHCITOTHBIC ITOXKAM, 3arps3HCHHE BO3AyXa, MOYBBI W BomoémoB). Docdop,
ayoTpornuele Moaupukanuu ¢ocdopa, (¢uNUECKUe U XMMHUUYECKHE CBOWCTBA.
Oxcun pochopa (V) u pochopHas kuciora, GU3HUSCKUE U XUMUICCKHE CBOMCTBA,
nostyyeHue. Mcnonb3oBanue pocaToB B KaYECTBE MUHEPATIBHBIX YI0OPEHU.

O6mas xapaktepuctuka 31emMeHTOB IV A-rpynmbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHBIE  CTENEHU  OKUCIEHUA.  YTJIEpPOH,  aUIOTPOIHBIE
Moau(UKaIMK, pPACIPOCTpaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUAbl yriepoaa, ux
buznueckue W XHUMHYECKHE CBOMCTBA, [JEHCTBHE Ha MKUBBIE OpPraHU3MBI,
NOJlyY€HUE W MPUMEHEHHE. DKOJIOTMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa r1i100agbHOTO TOTEIUIEHHS KIIMMAaTa, ITapHUKOBBIM
addekr. YrompHas KUcaoTa U €€ colnM, uX (PU3NYeCKHe W XUMUICCKHE CBOMCTBA,
nojiydyeHue u mnpuMmeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[TepBoHayanbHble TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COETUHEHUSX
yriaepona (MeTaH, dTaH, dTHIICH, alleTHIICH, dTAHOJI, TJUIEPUH, YKCYCHAs KUCIIOTA).
[lpupoaHble HMCTOYHUKH YIIeBOAOpOoJOB (Yrojib, NPUPOAHBIN Tra3, 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.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IMOJYyYEHUE U
npuMmenenue. CoenuHeHuss KpeMHHs B mpupoje. OOmiye mnpenctaBieHus 00
okcuae kpemuus (IV) u kpemuueBoi kucimore. CHIMKATBI, HX UCIOJIb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHelne cTpouTeNnbHbIE MaTepuasbl. KepaMuKa,



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

Xumuueckuii IKCnepumMenm:

U3y4YeHue 00pa3O0B HEOPTAaHMUYECKUX BEILIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOIOJCHUE MPU3HAKOB
WX TIPOTEKAHUsI, OIBITHI, OTPAKAIOIIKME (PU3NUESCKHE M XHUMHYECKHUE CBONCTBA
TaJIOTCHOB W WX COCAUHCHHMH (BO3MOXXHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB),
O3HAaKOMJICHHE C oOpasiamMu XJOpUI0B (TaJOrCHHUIOB), O3HAKOMJICHHE C
obOpasmamMu  ceppl ©M €€  COeAMHCHUSMH  (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOJIOJACHUE TIpoIiecca OOYTIMBAHMS caxapa IOJ| JCHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIE€HHON CEPHOU KUCIOTHI, MPOBEICHNE KAaUECTBEHHOW peaKkuu Ha CyJb(aT-
WOH W HaOIoJeHWe TpHu3HakKa e€ MPOTEKaHUs, O3HAKOMIIEHHWE C (HU3UYECKUMU
CBOWCTBaMH a30Ta, ¢ochopa ¥ HX coenuHeHHH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), 00pa3amMu a30THBIX U (OCc(HOPHBIX YIAOOpPEHMIA, MMOITyIeHHUE,
coOuMpaHue, pacrno3HaBaHME M HW3YUYEHUE CBOWCTB aMMUaKa, IMpPOBEJICHUE
Ka4eCTBEHHBIX pEaKIuii Ha MOH aMMOHUS U ¢ocdaT-uOH U HM3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHMsl, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IbIO
(BO3MOKHO VICIIOJIb30BAHUE BHJICOMATEPHAJIOB), V3y4EeHUE MOJIEIIeH
KPUCTAUIMYECKUX PpEIIETOK anMasza, Trpadura, ¢yuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOWCTBOM TMPOTHBOrasa, MOJy4YeHHE, COOMpaHue, Paclo3HABAHUE U H3YyUCHHE
CBOMCTB YTJICKMCIIOTO Tra3a, IMPOBEICHHE KAaUueCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-WOHbl W HW3yYEHUE NPU3HAKOB HX MPOTEKAHWS, O3HAKOMJIEHUE C
MPOAYKIIMEN CHJIMKATHOM MPOMBIIUJIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe «BakHennme HeMeTAJUIbl U UX COCTMHEHUSI».

MeTaJsibl 1 MX COeIMHEHU S

OO011ast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepuomnueckor cucreme Xumuueckux snemeHtoB [[. .
MenpeneeBa u cTtpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtannmyeckas CBSI3b U
METAJIMYECKass ~ KPUCTAJUIMUECKass  PEemeETKAa.  DIEKTPOXUMHUYECKUU  psif
HaMpsHKEHUN MeTauioB. OU3NUYecKre U XUMUYECKHE CBOMCTBa MeTayioB. Oomue
CIOCOOBI TIONTy4YeHUs: MeTawioB. [loHsATHE O KOppO3WM METAIOB, OCHOBHBIE
CHocoOBbI 3amuThl WX OT Koppo3uu. CruiaBel (CTanb, YYryH, JIOPATFOMHHHH,
OpoH3a) U UX MPUMECHEHHE B OBITY M MMPOMBIIILICHHOCTH.

[Ilenounsie meTaimbl: nonoxeHue B llepuoanueckor cUCTEME XMMHUYECKUX
sanemeHToB JI. 1. MenneneeBa, CTpO€HHME UX aTOMOB, HaXO0XJCHUE B IPUPOIE.
dusnyeckrue ¥ XUMUYECKHEe CBoMcTBa (Ha mpuMepe HATpus ¥ Kanus). OKCHIbI U



TUIPOKCUABI HaTpus W Kanud. l[I[puMeHeHne mEenoYHbIX METAIOB U UX
COCJIMHCHUH.

[[lenoyHno3emenbHbIE METAJUIBI MarHMid M KaJblMH. IIOJIOXKEHHE B
[Tepuomnueckon cucreme xumudeckux snemeHtoB . M. MenpaeneeBa, crpoenue
MX aTOMOB, HaX0XJECHUE B NpUpojic. PU3NUECKUE U XUMUUECKUE CBOMCTBA MarHus
U Kanplws. BakHelmme coenmuHeHUs KaiabIUsa (OKCHZI, THIPOKCHJ, COJIH).
JKécTKkoCcTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AJTTOMUHUN: TIoJ105keHKE B [leproandecKkoil cucteMe XUuMUYECKUX SJIEMEHTOB
. . MenpueneeBa, CTpOEHUE aTOMa, HAXOXICHUE B Ipuponc. PU3UUYECKUE U
XUMHUYECKHEe CBOMCTBA aFOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHAA M THJIPOKCHIA
aJIIOMUHHUS.

Kenezo: nonoxenne B [lepnognueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpo€HME aToMa, HaxoXJeHue B mnpupone. Duszmueckue u
XMMHYECKHE CBOMCTBA Kese3a. OKCHIbI, THAPOKCUABI U comu xkenesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA M MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ o0pa3llaMd METAJJIOB U CIUIAaBOB, HUX (PU3NUECKUMHU
CBOMCTBaMHM, H3Y4YCHHE  PpE3YyJIbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIOJb30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJbIlUsl W HATpusd C BOJOW (BO3MOXKHO HCITOJIb30BAHHE BHICOMATEPHAIIOB),
HCCIICZIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCAa TOPEHUS KeJe3a B KUCIOPOAE
(BOBMOXXKHO  HCIIOJIB30BaHHME  BUIACOMATCPHAIOB), IPH3HAKOB  MPOTCKAHUS
KaYECTBCHHBIX PEAKIIMA HAa WOHBI: MAarHusi, KaJblMs, aJIIOMUHHS, [IMHKA, KEJe3a
(1) u xene3a (1), meau (1), HaOrOEHUE W OMTUCAHKE TPOIIECCOB OKPAITMBAHHMS
IUTAMCHH HWOHAMHM HATpHs, Kaiusd W Kajablusd (BO3MOXKHO HCITOJIb30BaHHE
BHJICOMATEPHAIIOB), UCCIICIOBaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS
Y TUAPOKCHU/IA [IMHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3aJ1a4 M0 TeMe « BakHeuume
METAaJJIbl U UX COCIAMHCHUSIY.

XHUMUS ¥ OKpPY:KaOLIAs cpeaa

Bemectsa u Marepuanpl 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, aainee — [1JIK). Poib XuMuu B peleHnn 3KOJ0THIECKUX
pooJIeM.

Xumuueckuil IKcnepumenm:

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

Mesricnpeomemmnbwie ceasu



Peanuzamus MeXnpeIMETHBIX CBs3ed MpU WM3YYeHHH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYUYHBIX
MOHSTHM, TaK U TOHATUHN, SBJSIONIMXCS CUCTEMHBIMU U1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIaccu(uKalusg, NEPUOAUYHOCTb, HAOIIOIEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MNaPHUKOBBIN
s PeKT, TEXHOTIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIMJI,
U30TOIbl, PAJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUN 3apsf, MPOBOJHUKH,
NOJNYNPOBOJHUKH, JUAIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeENo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUITMYECKAs
pemérka, cruiaBbl, (pU3NYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3B€3/1b1, COHIIE.

buonorusa: ¢orocunTes, npixanue, Oumocdepa, SKOCUCTEMA, MUHEpAIbHbBIE
yI00peHus, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOIBI,
MI0JIE3HBIE UCKOIIAEMBbI€, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'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 Y4eOHOU U
BOCIIMUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMH
COLIMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, IIPUHSTHIMU B
oOlIeCTBEe MpaBWIaMd M HOPMaMH TIOBEICHHUS M CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAHUsI, CAMOPA3BUTHUS U COLUATIU3AIMN 00YYAIOIUXCSI.

JIuyHOCTHBIE  pEe3yNbTaThl  OTPAXaOT  TOTOBHOCTh  OOYy4YaroOlIUXCs
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 XWMHUYECKONM 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
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH MPHU
BBITIOJTHEHUM Y4YeOHBIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIPOILIECCE OTOM y4eOHOW NEATeNbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMOBEJCHHE W TIOCTYNIKA CBOMX TOBApHUILEH C TO3ULUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUMN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 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;

II03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOAUMBIE ISl OOBSICHEHUS HAOJIOJAEeMBIX MPOIECCOB U SBIICHUH,
MO3HaBaTeNbHOM, MH(OPMALIMOHHOW W YUTATEJIbCKON KYJIbTYpPbl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEJIbHOW pabOThl € Yy4YEeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, MOCTYMHBIMH TEXHHYECKUMHU CpEACTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH,

WHTEpEC K OOYYCHHIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTP K  CamMOOOpa3oBaHWIO, TIPOSKTHOM W  HCCIIEIOBATEIIbCKON
JESTEIIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAINpPaBICHHOCTH M YPOBHS OOYyYCHHS B
JaJIbHEHWIIeM;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAaHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKHM Ha 370pPOBBIA 00pa3 >KU3HH, OCO3HAHHWE MOCICACTBUI H
HETIPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTHKOB, KYPCHHUS),
HEOOXOAMMOCTH COOJIIO/ICHUST TIpaBUJ  OE30MACHOCTH MpuU  OOpareHun ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peaIbHOU KU3HM,

5) TPy10BOT0 BOCTIMTAHUS :

MHTEpEC K MPAKTUYECKOMY M3YUYCHHIO MTPOPECCUil U Tpyaa pa3IMuHOTO POJa,
yBOXEHUE K TPYyAy W pe3yibTaTaM TPYIOBOW NEATCILHOCTH, B TOM YHCIC Ha
OCHOBE TPUMEHCHUS TMPEAMETHBIX 3HAHUA 110 XHWMHH, OCO3HAHHBIA BBIOOD
WHIUBUTyTBHON TPACKTOPUHU TPOJAOIIKEHUS 00pa30BaHUs C YIETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MpodecCHOHATBHOM AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aJalTHPOBATHCS B TIPO(ECCHOHATLHOM Cpe/Ie;

6) PKOJIOrHYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKU 11€JIECO00pa3HOE OTHOIIEHHE K NPHUPOAEC KaK HMCTOYHUKY
JKU3HHM Ha 3emiie, OCHOBE €€ CYIECTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
O6e3omacHOro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3NYECKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHWE IIEHHOCTH COOIOIACHUS
npaBujI 0€30MMaCHOTO MTOBEICHUS ITPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIIHSIX,
YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJIy4aeMbl€ MPU U3YYECHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaloLed TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHS  JKOJIOTMUECKOW  KYJIbTYpbI, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYCCKUX TMPOOJIEeM M IMyTeH WX pEelIeHUs TOCPEICTBOM METOJO0B XHUMUH,
HKOJIOTHYECKOTO MBITIICHHS], YMEHHSI PYKOBOJICTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLUAIIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbDI

B cocraBe MeTampenIMeTHBIX pe3yJIbTATOB BBIICISIOT 3HAYUMBIC IS
(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 W3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTUHE MHpa, U YHUBEPCAIbHbIC ydeOHbIe JelicTBHs (TI03HABaTEIbHBIE,
KOMMYHHKATHUBHBIC, PETYJSITHBHBIC), KOTOPBbIE OOCCIEUNBAIOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
JEeSITETLHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

Bba3oBble jornueckue aeiicTBusI:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHHUW. PacCKPhIBATh CMBICT XUMHUYECKUX MOHATUH (BBIACIATH MX XapaKTepPHBIC
NpHU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C APYTMMH IOHSATHSMH), HCIOJb30BaTh
MOHATHS JIJIs1 OOBSICHEHHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOMPATh OCHOBAHHS U
KpUTEPUHU ISl KIACCU(PUKAIMK XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMHU H3yUCHMUS,
CTPOHUTH JIOTHYCCKUE pacCyXaeHus (MHIYKTHBHBIC, ACIYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKJIFOUCHMUS,

YMCHHE TPUMCHATH B IIPOLECCE ITO3HAHUSA TMMOHATHSA (IIPEIMETHBIC M
MeTanpeIMETHBIC), CAMBOJINYCCKUE (3HAKOBBIC) MOJICIH, UCIIOJb3YEMbIC B XHMHH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIETIbHBIE TTPEACTABICHUS —
XMMHYECKHI 3HAaK (CHMBOJI JJIEMEHTAa), XHUMHUYecKas (opMmyiaa H ypaBHEHHE
XUMHAYECKON peakl — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj1ad, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECCTB U XUMHUYECKUX PEAKIIUM,
BBIBJIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIC CBSI3M W
MPOTHUBOPEYMS B U3YyUaEMbIX 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 CYKJICHU;

MPUOOpPETEHUE OMbITa 110 IUIAHUPOBAHMIO, OpPraHU3aIlMd W IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOmoJaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpoBaTh 00OOIIECHUS U
BBIBO/IbI 10 Pe3yjIbTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh 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 XHUMHYECKOTO COJCP)KaHUs, CIPABOYHBIC
noco0us, pecypchl MHTepHETa), KPUTHUYSCKH OIICHWBATh NPOTHBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HHPOPMAIIHIO;



yMEHHE MPUMEHATh Pa3InYHbIE METOJBI U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOPMAllMd W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOMUMBIX IJI BBINOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a]1a4 ONPEAEIEHHOTO THIA, TPUOOPETEHUE OMbITA 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 HECIO0KHBIMH 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 NpHUPOIAHOU
Cpelibl.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

yMEHHs 3a7aBaTh Bompockl (B xone muamora W (WIK) IMCKYCCHH) TIO
CyliectBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS IPEITI0KEHHON 3a/1auH;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEIIbHOU
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAaX; [e€JaTh MPE3CHTALUIO
pE3yJIbTATOB BBIMOIHEHUS XUMHUYECKOTO IKCIEPHUMEHTa (J1ab0paTOpHOTO OIbITA,
71a00paTOPHOM pabOTHI IO UCCIICIOBAHNIO CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

yMEHUA Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEOBAaTEIbCKOM  JAECATENBHOCTH  IPU  PELICHUH
BO3HUKAIOIIMUX NpoOJieM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3uiii (00CyXIeHUs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIIUS
COBMECTHBIX JICCTBHM, ONPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITTOJIHEHHOW paOOTHI U IPyTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOSITENIBHO ONPENEIATh LEIN JAESITEIIbHOCTH, IUIAHMPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U NMPU HEOOXOJIUMOCTU KOPPEKTHUPOBATH 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 3HAHUNU 00 M3Yy4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asiBICHHOW IIeJId, YMEHHUE
UCIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3a1aHUM.

MPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
collepKaHMs, YCTAHOBJIEHHOTO MaHHOW (enepanpbHO pabouelt MPOrpamMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUM, crnenupuIecKue I MPeAMETHOW o007acTu «XUMHUS», BHUIBI
JNEATENbHOCTH IO  IOJYYEHHWIO HOBOTO  3HAaHWS, €ro  HHTEPIpETaluH,
peoOpa30BaHUIO U IPUMEHEHUIO 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 XMMHUYECKHX IOHATHUW: aTOM, MOJICKYJa,
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, JJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCIICHMS, XUMHUYECKasl peakius, KiaccupuKaius peakiuid: peaxkiuu
COCIIMHCHUSA, PEaKUHUU PA3JI0KECHUSA, PEAKUUU 3aMEUICHUS, PpPEaKINU
oOMEHa, K30~ U SHJIOTEPMHUUECKUE PEaKIINH, TEII0BOM 3 (PeKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIA CIIOM aroma, aToMHas OpOuTallb, PaanyC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAA W HEMOJISIPHASA KOBAJICHTHAs CBS3b,
VWOHHAs CBSA3b, MOH, KaTMOH, aHWUOH, PacTBOp, MAaccoBas JIOJs BEHIESCTBA
(mpolieHTHAs KOHIIEHTPAIUs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHYECKHUX TIOHSATHH 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  OKHCIICHHS  JJICMEHTOB 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 TNEPUOJUYECKONM 3aBUCHUMOCTH CBOWCTB
XMMHWYECKUX BJIEMEHTOB OT MX MoJioxkeHus: B [lepumoamyeckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHa ABOTraJipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy I[leprognueckoit
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 cucTteMa XuMHYeCKHX d3iemeHToB J[. U
MengeneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



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

KJIacCU(PUITMPOBATh XUMHUYCCKHE DJIIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (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 WX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHHWS XUMHYECKHX TIPEBpaIICHUA B
pPa3TUYIHBIX YCIOBUSX,

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

MPUMEHSATH OCHOBHBIC OIEPAIUUA MBICTUTEIHHONU MEATCITLHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHUEe, CHUCTEMAaTU3allulo, KiacCUu(UKAIUIO,
BBISIBJICHHE MPUYUHHO-CIICACTBCHHBIX CBS3€H — JUIS HM3Y4YEHUsS] 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 oOOpalieHust ¢
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 00YHAIOIIUXCSI YMEHUM!

PacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKHX TIOHSITHM. XHUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEUIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHCJICHHS, XUMHUUYECKasl PEeaKIMsl, XUMHAUYECKasl CBSA3b, TEIUIOBOM A(PeKT
peaKkIuy,  MOJIb, MOJIIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJCKTPOJIUTHYECKAS HTUCCOIUAIMS, PEAKIUU HOHHOTO
oOMeHa, KaTajiu3aTtop, XHUMHYECKOe paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBbIE PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENIb,  BOCCTAHOBHUTEJIb, OKHUCJICHHME M  BOCCTAHOBJICHHE,
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 XUMHUUYECKHX IIOHSITHA U
MIPUMEHATH 3T MOHITUA MPU OMTMCAHUHU BEIIECTB U UX MPEBPAICHUN;
HCIIOJB30BaTh XUMHYECKYI0 CHMBOJIMKY [UJII COCTaBJeHUS (OpMYI
BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKIIUA;

ONPENENATh 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 XUMHUYECKo (hopMyiie, XxapakTep Cpeibl B
BOJIHBIX PACTBOPaX HEOPTraHUYECKUX COEAUHEHUMN, TUIl KPUCTAILIMYECKOU
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(UIIMPOBAThL XUMHUUECKHE DJIEMEHThI, HEOPraHMYECKUE 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 CIOXHBIX BEIIECTB, MOATBEPKIasi ONUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHHUU COOTBETCTBYIOILIHUX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHECHUS DJICKTPOJIUTUUYECKOM JTHUCCOLMALMHU  KHUCIIOT,
LIEJI0YEN U COJICH, TIOJIHBIE U COKPALLEHHBIE YPAaBHEHUS PEAKLIMIA HOHHOTO



oOMeHa, ypaBHEHHUS pEaklWid, TMOATBEPKIAIIUX CYyIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIICCTBAMH PA3TUYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MIOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHca ATUX PEaKIIHA;
IIPOTHO3UPOBATh CBOMCTBA BEIISCCTB 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 BEIICCTBA B PACTBOPE, ITPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKOU PEaKIIUH;

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

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAMOIINEC  KAYeCTBEHHBIH  COCTaB
pa3lIMYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM IYTEM XJIOPHJI-, OPOMU/I-,
noaua-, KapOoHar-, docdar-, cwIMKar-, Cyabdar-, THIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHWS M WOHBI M3YYCHHBIX METAJLIOB, NMPUCYTCTBYIOIIUC B
BOJHBIX pacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMCHSATHh OCHOBHBIC OIEPAlMHA MBICIUTCIBHOM JIEITCIbHOCTH — aHaJIN3
W CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEMAaTH3alldi0, BBISBICHHE
MPUYHHHO-CJICACTBCHHBIX CBS3€H — JJIS WM3Y4YCHHUS CBOWCTB BEIICCTB H
XUMUYECKUX PEaKIHWi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJI0/ICHUE, M3MEPCHHE, MOJCIUPOBAHUE, DKCIECPUMEHT (peallbHbI H
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB H DuekTponHbie (udpoBbIe)
KoHTpoJbHbIe IIpakTuyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PECYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHayabHbIe XUMUYECKHE MOHATHS
bubnuorexa [{OK
Xumusa — BaxkHas 00J1aCThb https://m.edsoo.ru/7f41837c
11 €CTECTBO3HAHUA U 5 0 ) Hudposas madboparopwsi 1o
' MPAKTUYECKOMN EATCILHOCTH XUMUH (YI4CHUIECKast)
JeJI0BeKa JlaTuuk TeMieparypbl
TEpMOITAPHBIN
bubnunoreka LIOK
https://m.edsoo.ru/7f41837c
12 BemecTBa n xumMuueckue 15 1 0 JlaTauk TeMIiepatypbl
' peaxiuu IUIATUHOBBIH
Becsl anexTpoHHbIE
Hroro o pazneny 20
Pa3nen 2. BaxkHeiilne npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB
but6mmoreka [IOK
Bos3nyx. Kucmopon. ITonsitue
2.1 Y pos 6 0 1 https://m.edsoo.ru/7f41837c
00 okcHuaax
[Tpubop st onipeaeeHust
COCTaBa BO3IyXa
Bognopoa.Ilousitue o Bbubnnoreka IIOK
2.2 HoPOs 8 0 1 1

KHCJI0Tax U COJIAX

https://m.edsoo.ru/7f41837¢c



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

Bona. PactBopsl. [lonsitue 00 Hatuuk pH, mo3aTop o0bpéma

OCHOBAHMHAX KUIAKOCTH, JAaTYHUK TCMIICPATYPbI

2.3

TUTATUHOBBIN, JTATYHK JTABJICHUS,
OcHOBHBIE KJTacChl .
2.4 . 11 1 1 G pPOBON MUKPOCKOIT
HEOPTraHUYECKUX COCTUHCHUI

Hroro no pazneny 30

Pa3nen 3. Ilepuoanueckuii 3akoH u [lepuoguyeckas cucrema xumudeckux 3jaeMeHToB JI. U. MenneseeBa. CTpoeHune aToMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIUU

[Teproauyeckuii 3aK0H U
[Teproaudeckas cucrema
3.1 XUMHYECKHX 3eMeHTOB /I, H. 7 0 0 bubmuoreka [{OK
MenneneeBa. CtpoeHue https://m.edsoo.ru/7f41837c
aToMa
bubmuoreka [{OK
XuMHYecKas CBS3b. https://m.edsoo.ru/7f41837c
3.2 OxucnuTensHO- 8 1 0 JlaTyuk TeMmnepaTypsl
BOCCTAaHOBUTEIIHHBIC PEAKIIHH TJIATUHOBBIN, JATYHK
TEMIEPATypPhl TEPMOTIAPHBIN

HToro no pasuen 15 bubnuoreka [IOK
pasaety https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 0 0 bubnnorexa [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08 4 0



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 o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcbl
Pa3jen 1. BemecTBO M1 XMMHUYecKHe PeaKIuu
11 [loBTOpEeHue u yriyonaeHue 3HaHUM 5 1 0 Bbu6muoreka [JOK
' OCHOBHBIX Pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
bubnuoreka [{OK
https://m.edsoo.ru/7f41a636
[Tpubop st
OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX
1.2 . 4 0 0 WJUTFOCTPALIHI
peaxuit
3aBUCHUMOCTHU CKOPOCTH
XUMHYECKON PEaKuu OT
YCIIOBUI
bu6nunoreka LIOK
https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAS TUCCOIHAIINS. 3 1 1 Harauk TeMvnepaTprI
' XUMHUECKHE PeaKIi B PaCTBOPax TLTaTHHOBRIN
Hatuuk pH
Jatuuk
3JIEKTPOIIPOBOIHOCTH
Hroro no pazneny 17
Paznen 2. HemeTasjibl M MX COeNHEHUS
51 OO01m1ast XapaKTepUCTHKA XUMHUECKUX 4 0 1 bubmuoreka [JOK
' snemeHToB VIIA-rpynmnsl. ["ajgorenst https://m.edsoo.ru/7f41a636
2.2 OO61mas xapakTepuCTHKa XUMUYECKUX 6 0 0 bu6muoreka [JOK



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

aneMeHToB VIA-rpynmnsl. Cepa u eé€
COEJIMHEHUS

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

OO61mas xapakTeprucTUKa XUMUYECKUX

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

2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 JaTuuk
COEIUHEHUS 3JIEKTPONPOBOTHOCTH
OO0mmas XxapakKTepuCcTUKa XUMHUIECKUX
2.4 snemeHToB IVA-rpymnnel. Yriepon u 8 Bubmiorexa OK
' . YR poa https://m.eds00.ru/7f41a636
KPEMHUI B UX COCTUHCHHSI
Htoro no pazneny 25
Pazgen 3. MeTa/iIbI M X COeANHEHUSA
. bubnuoreka [{OK
3.1 §) 4
(J0mme CBOACTBA METAILIOB https://m.edsoo.ru/7f41a636
bubnuoreka [{OK
3.2 B % 16
KHEHNIINE METAIIJIBI U UX COEAUHEHUS httns://m.eds00.ru/7fA13636
Hroro no pazneny 20
Pasznen 4. Xumus u oxkpy:xamomnias cpeaa
4.1 BemectBa 1 MaTepuaisl B JKU3HHU YEJIOBEKA 3 Bubmiorexa OK
' m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/m Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 [Ipenmet xumuu. Poiap XuMuM B KU3HU 1 0 0 bu6mmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 MeTOAaX MO3HAHKS B XUMHH 1 0 0
JlaTuuk TemriepaTypbl
TepMONIapHBIN
bubmuoreka [JOK
I1 6ota Ne 1 «I1
%ajfb?leizgf) P ;T;TZH ; o «Héi inna https://m.edsoo.ru/ff0d210c
3 P patop P 1 0 1 [Mudposas nadbopaTopust
oOpariieHus ¢ 1Tab0paTOPHBIM
1o xumuu (yaeHHYecKas)
000pyJ0BaHUEM»
YucTele BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1 0 0
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktudeckas padora Ne 2
5 «Pasnenenune cMeceit (Ha nmpumMepe 1 0 1 bubmorexa HOK
. PHUMED https://m.edsoo.ru/ff0d28c8
OYKMCTKH ITOBAPSHHOW COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBI M MOJICKYJIBL 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 0 0 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYIECKUX IJIEMEHTOB https://m.edsoo.ru/ffod2be8
bu6mmoreka [JOK
8 I1 1 0 0
POCTHIE H COKHHIE BElecTRa https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
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

bubmuoreka [JOK

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE
YHAPHOE Y https://m.eds00.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaaeHTHOCTH bubmmorexa [JOK
My https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX 3JICMEHTOB
1 OTtHocuTeNbHAs aTOMHAs Macca. bubnmorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOro bubmuorexa [JOK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOu3uYeCKUe U XUMUUCCKUE SBICHUS. JaTuuk TemriepaTypbl
XuMUYeCcKask peakius IUIATHHOBEINA
[Ipu3Haku 1 ycinoBus NpOTEKaHUs bubnnorexa [JOK
15 .
XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
Becwl anexkTpoHHble
3aKOH COXpaHEHHUsI MAaCChl BELIECTB.
16 XUMHYECKHE YPaBHECHUS bubmorexa HOK
yp https://m.edsoo.ru/ff0d3b88
Brrunciienust koinuecTBa, MaccChl
17 BEIIECTBA [0 YPABHEHHUAM XUMHYECKUX bubmorexa HOK
» N P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamums xuMrudeckux peakiui
18 (COC,Z[I/IH(I;HI/IH a3JI0KEHUS ’ bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIil-
19 sHIMKIoNeaucT. O6o0IIeHNe 1 bubmmorexa [TOK
& T, Hf https://m.edsoo.ru/ff0d40c4
cUucTeMaTH3als 3HaHUI
20 KonTponbnas pabora Nel no teme bubnnorexa [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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

«BelecTBa 1 XUMHYECKHAE PEAKLIMN

https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
Bo3ayx — cmech ra3zos. Cocras https://m.edsoo.ru/ff0d4290
21 Bo3ayxa. Kucnopog — anemenr u [Tpubop s
npoctoe BemecTBo. O30H oTmpe/eIeHUs] COCTaBa
BO3/IyXa
DOU3NYECKUE U XUMUUYECKUE CBOMCTBA
22 Kucaopozaa (peakiui OKUCICHUS bubmoreia OK
P ’ https://m.edsoo.ru/ff0d4614
ropenue). ITousatre 06 okcumax
Crioco0bl 1osTy4eHHs KUCI0po/ia B
23 J1a00paTOPHH M IMPOMBIIIJICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnne kucnopona
TermoBoit 3¢ ekt XuMUIecKoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUAX PEAKITHIX
TomumBo (HedTh, yroiab U METaH).
25 3ar 5[3HeH(1/Ie¢1;03 yxa CITOCOOBI Zro bubmorexa HOK
p yx, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTuyeckas pabora Ne 3 o Teme
26 «ITomydenne u coOMpaHue KUCIopoaa bubmorexa HOK
’ P PO, https://m.edsoo.ru/ff0d4ae?
W3YyYEeHHE €ro CBOMCTB»
97 Bomopon — anemeHT u npocToe bubnnorexa [JOK
BelecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
08 du3ndecKre 1 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITOTaX U COMAX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
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

Cnoco0bl nosryueHust BOJOpoa B

bubmuoreka [JOK

30
nabopaTopun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 o Teme

31 «ITonyuyenue u cobupanue BoAOpoIa bubmmorexa [JOK

y N p FOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €TI0 CBOMCTB»

39 Momnsipablii 00bEM ra3oB. 3aKOH bubnnorexa [HOK
ABorazpo https://m.edsoo.ru/ff0d542e
Boruncnenus o00bEma, KoarmuecTBa

33 BEILIECTBA rasa Mo €ro U3BECTHOM bubmorexa LHOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00€MOB razoB 1o

34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmorexa LHOK
yp . p B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUI ra30B

35 DOU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuoreka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [TonsiTue 06 bubnnorexa [JOK
WHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HackimeHnHbIe

37 u HeHaCI)IpeHHI)IE acTBOpbl. MaccoBast bubmorexa LHOK

= P PEL https://m.edsoo.ru/ff0d5b40
JIOJIS1 BEIIECTBA B PacCTBOPE
[IpakTuueckas pabora Ne 5 o Teme

38 «]IpuroroBiieHHE PaCTBOPOB C bubnnorexa [JOK
OnpeaeIEHHON MacCOBOM JT0EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»

39 KontponsHas pabora Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bogopona. Boma» https://m.edsoo.ru/ff0d6342

40 Oxcupsl: cocTaB, KiaccupUKaIus, bubmuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmotexa [IOK
' p https://m.edsoo.ru/ff0d664e
OKCH/JIOB
OcHoBaHHsI: COCTaB, KJIacCu(DUKAIIHS bubmmorexa [JOK
42 ' ’ HH https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa Jaranx pH
bubnnoreka 1HOK
https://m.edsoo.ru/ff0d664e
[TonyueHnne n XuMHU4ECKHE CBOMCTBA HaTimK PH,  nosarop
43 . 00BéMa JUIKOCTH,
OCHOBaHHMI
aTYUK TEMIEPATypPbl
IJIATHHOBBIH, IaTIUK
aBJICHUSA
Kucnotsr: cocraB, Kiraccudukamms bubmorexa LOK
44 ’ ' s, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa N
[{udpoBoit MUKpOCKOT
45 [lonyueHue n XMMUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue). HOMEHKIIATypa,
46 CHOCOéBII) TIOJI q)eHI/IsI XI/IMI/IqZIc)KI/Ie bubmorexa HOK
N y ' https://m.eds00.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3314 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHCHUN»
48 ['eneTndeckas CBsI3b MEXKIY KiaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCIMHEHU https://m.edso0.ru/00ad9a50
bu6mmoreka [JOK
49 O00011IeHE U CHCTEMATH3a 3HAHHUH
HHICHIC 1 CHCTCMATHIAMHA SHAHIH https://m.edsoo.ru/00ad9ch2
50 Konrponsnas padora Ne3 o reme bubnuorexa [IOK
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"OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX
COETUHEHUI"

https://m.edsoo.ru/00ad9ela

[TepBbie MOMBITKH KIACCU(PUKAITUU

bu6mmoreka [IOK

51 XUMHYECKHUX 31eMeHTOB. IlonsTue o
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX SJICMEHTOB
[Tepronuueckuii 3aKOH 1
bu6mmoreka [IOK
52 [Tepuoanueckast cuCTEMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneena
53 Ilepronasl, TPYIIIILI, TOATPYIIILI bubnnorexa [IOK
PHOJBL, TPYTHIBL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
siaep. M3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue AIIeKTPOHHBIX 000JI0YCK
55 aToOMOB 2J1eMeHTOB [lepuoanueckoit bubmmorexa [TOK
pHon https://m.edsoo.ru/00adaébc
cuctemsl . 1. Menneneera
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguueckoro 3akona s
57 pa3BuTHs Hayku U npaktuku. J1. U. bubnuoreka [IOK
MenneneeB — y4E€HBIHN, IEJArOT U https://m.edsoo.ru/00ada96e
IpaX<TaHuH
DNEeKTPOOTPULIATEIIBHOCTh ATOMOB bubnuorexa [IOK
58
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka 1HOK
59 HMonnas xumMnueckas CBsI3b https://m.edsoo.ru/00adaab8

Jatuunk TeMIepaTypsl
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IJIATHHOBBIH, JaT4YuK
TeMIIepaTypbl
TepMOTAPHBINA
60 KoBanenTHas nonsipHast XuMA4decKas 1 bubnnorexka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenonsipHas XuMHYECKast 1 bubnnorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (CTeneH OkuCIeHILA L https://m.edsogrUIOOadae28
63 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [JOK
peakuuu https://m.edsoo0.ru/00adb076
bubnuorexa [JOK
64 OKucauTenu 1 BOCCTAHOBUTEIU 1 https://m.e dsog)l.ru 100adb076
65 KonTponbnas padora Ned no teme 1 bubnnorexa [JOK
«Ctpoenue atoma. XUMHUUYECKasl CBS3b» https://m.edsoo.ru/00adb486
66 Pesepsublit ypok. O6o0u1IeHEe 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001IeHNE U 1 bubnuorexa [IOK
CHCTEMAaTH3alNs 3HAHU N https://m.edsoo.ru/00ad9ch2
68 PesepBHBII ypOK. 0606111eHHe 51 1 bubnnorexa [JOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

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

1 [lepuoanueckas cucrema 1 0 0 bubnnorexa [HOK
XUMHYECKUX 3aeMeHToB /. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKHX AJIIEMEHTOB 1 0 0 bubmmorexa [JOK

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

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bubnuorexa [JOK
HEOPraHWYECKUX BEIIESCTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMHu4uecKo# CBSI3U U THITBI 1 0 0 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel no reme

5 «IToBTOpEeHuUE U yriayOiieHue 3HaHuiH 1 1 0
OCHOBHBIX Pa3JIeNoB Kypca 8 kiacca»

5 Knaccugukanus XumMudeckux 1 0 0 bubnnorexa [JOK
peaKLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHYECKON [Tpubop s
7 peakuuu. [IoHsATHE O TOMOTE€HHBIX U 1 0 0 WJUTIOCTpAINH

TCTCPOTCHHLIX PCAKIUAX

3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEaKIuu OT
YCIIOBUM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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IIoHsTHE 0 XUMHUYECKOM PAaBHOBCCHU.
(DaKTOpI)I, BJIMAIOINHUEC HAa CKOPOCTDH

bubmuoreka [JOK

8 N
XMMHYECKOW PEaKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XHMHYECKOTO paBHOBECHS
bubmuoreka [JOK
https://m.edsoo.ru/00adbch0
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC
9 JlaTuuk Temreparypsl
peakuuu N
MJIATUHOBBIN
Haruuk pH
bubnuoreka HOK
. https://m.edsoo.ru/00adc28c
Teopust 31EKTPOIUTUYECKOMN
Jatuuk TEMIIepaTypbl
10 nucconuanuy. CuiabHbBIE U cIa0bie .
MJIATUHOBBIHN
AIEKTPOJIUTHI
JlaTunk
3JIEKTPOINPOBOIHOCTH
bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c
. Jatuuk
11 HonHble ypaBHEHUS peaKkLIui
AJIEKTPONPOBOTHOCTH,
J103aTop 00BEMaA
KUIKOCTU
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHMUI B CBETE IpeACTaBICHUI bubmorexa LOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON TUCCOITHAIITN
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNI 00 bubnnorexa LIOK
p . https://m.edso00.ru/00add8b2
AJIEKTPOJIUTUYECKON TUCCOITHAITIN
. bubmuoreka [JOK
14 [TonsTHe o ruaponuse coneit i

https://m.edsoo.ru/00add9d4



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbcb0
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15 O06o001IeHre U CHCTeMAaTHU3aAIHS bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
bubmuoreka [JOK
https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1. [Tpubop s
16 «PeleHne 3KCepUMEHTaTbHBIX WJUTIOCTPAL|H
3a/1au» 3aBHCHMOCTH CKOPOCTH
XUMHUYECKON PEAKIIUU OT
YCIIOBUM
Kontponbnas paborta No2 o teme
17 «DJIEKTPOIUTHYECCKAS TUCCOIAALINS bubmorexa [JOK
p ' https://m.edsoo.ru/00addec0
XHWMHYECKUE PEAKIIUN B PACTBOPAX»
OO0I111as XapaKTepUCTHKA raJOreHoOB.
18 XI/IMI/I‘IGCKI;Ie CBEﬁCTBa Ha IIpUMEpe bubmorexa [JOK
pHMEp https://m.edsoo.ru/00addfe2
xJIopa
Xnoposogopon. CoisiHast KMCIOTa,
19 XHMHYECKHE CBONCTBA, MOJyUCHUE bubmorexa [JOK
 HOIYR ’ https://m.edsoo.ru/00ade104
MpPUMEHEHHE
bubnnoreka HOK
[IpakTrueckas paborta Ne 2 o Teme
P P N https://m.edsoo.ru/00ade104
20 «ITomyueHue consTHON KUCTOTHI,
. N JlaTunk
U3y4eHue e€ CBOMCTB»
ANEKTPOIPOBOTHOCTH
Brruncnenus mo ypaBHEHUSAM
21 XHUMUYECKHX eal}:pm?l €CIIK OJIMH U3 bubmorexa [JOK
Pearti, g https://m.edso0.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapaKTepuCTUKa JIEMEHTOB bubnuorexa [JOK
VIA-rpynist https://m.edsoo.ru/00ade64a
23 AnnoTpornHsle MOAU(UKALINU CEPBI. bubnuorexa [IOK

Haxoxxnenne cepsl u €€ coequHEHUN

https://m.edsoo.ru/00ade64a
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B IIpUpOJie. XMMUYECKHUE CBOMCTBA
cepbl

CepoBoaopoj1, CTpOCHHE,

bu6mmoreka [IOK

24
duznYecKre 1 XUMUIECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHasi KUCTIOTA,
25 bU3HYEeCKHEe U XUMHUYECKHE CBONCTBA bubmorexa LHOK
' https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMUYECKUE peaKinH, JeKallie B
OCHOBE IIPOMBIIIEHHOTO CrIoco6a
26 IIOJIyYEHUs] CEPHOM KUCIIOTHL bubnnorexa [JOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYXKaroIIeH cpeibl COeAMHEHUSIMHU
cepbl
97 Brruncnenue MaccoBoil 101 BbIXOAa bubnuorexa [JOK
MIPOJIYKTA PEaKIIU https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepUCTHUKa JIEMEHTOB
28 VA-rpynmnsl. A30T, pacipocTpaHeHHe bubnnorexa [JOK
B Iipupoje, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XUMHUYECKHUE CBOMCTBA
AMMHuak, ero ¢puznyecKue u bubmmorexa [OK
' . https://m.edsoo.ru/00adeea6
29 XUMHUYECKHE CBOMCTBA, MOJTYUYEHUE U
JlaTunk
MPUMEHEHNE
AIEKTPOIPOBOAHOCTH
[IpakTuueckas padora Ne 3 o reme
30 «ITomyyeHne aMmmmuaka, U3y4eHue ero bubmmorexa [JOK
Y Y https://m.eds00.ru/00adf180
CBOMCTB»
A3oTHas KuC0Ta, €€ hu3nueckue u bubamorexa HOK
31 ’ https://m.eds00.ru/00adf180

XUMHYECKHE CBOMCTBA

Jatunk  temmeparypsl,
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JAaTYUK pH, JaTUYUK

AIEKTPONPOBOAHOCTH
Hcnonb30Banre HUTPATOB U COJICH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX
32 no0pennii. XuMHu4ecKoe buGnnorexa LIOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPEeIbI
COCIMHCHUSAMU a30Ta
®ocdop. Okcua pocdopa (V) u
33 Q)ocgo pHasI KI/ICJI((i))Ta (bq)prl)mgiezzxne u bubmmorexa [JOK
p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MOJYICHHE
Hcnonb3oBanue pocdaros B
34 KayeCTBE MUHEPAIbHBIX YAOOPEHUH. bubmuoreka [JOK
3arpsi3HEHUE TIPUPOTHOU CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pactipocTpaHeHUE B
35 npu iz[e gnsnl‘){ecxll)/le U XUMHUYECKHUE bubmorexa LHOK
P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraepoaa, ux Guandeckue u
36 XAMHUYECKHE CBOMCTBA. bu6mmoreka [IOK
DKoJoruveckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)
bu6mmoreka [IOK
37 VYronpHas KUCIOTa U €€ COU
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[lomyueHue yriekucsiaoro rasa. bubnnorexa [JOK
KauectBenHnast peaxiust Ha KapOOHaT- https://m.edsoo.ru/00ae027e
HoH"
39 [TepBoHayanbHbIE TOHATHS 00 bubnnorexa [JOK

OpTraHU4YCCKUX BCIICCTBAX KAK O

https://m.edso0.ru/00ae054¢
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COEIMHEHUSX yIIepoaa

40 Kpemnuii u ero coenunenus bubmmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5. Perenune

41 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnnorexa [HOK
«Baxueie HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHCHUS»

KoHntponbnas padota Ne3 o teme
42 «BakHeHme HeMeTauTbl U UX bubmorexa LHOK
https://m.edso0.ru/00ae0e18
COCTTUHCHUS»
OO01mas XxapakKTepuCcTUKa XUMHIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannuueckas CBsi3b U bubmuoreka [JOK
METAJUTNYECKasA KPUCTAIIMYECKAs https://m.edsoo.ru/00ae103e
peumérka. Pu3nvecKre CBOMCTBA
METaIIJIOB
XHUMHUYECKHE CBOMCTBA METAJIIOB.

44 DNEeKTPOXUMHUYECKHUM psif bubmmorexa LIOK

. https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJIOB
O6111e crocoObl MOTyueHHs
MetaiuioB. CruiaBbl. Beruncienus mo
45 YPaBHEHUSAM XUMHUUYECKUX PEaKIINi, bubmorexa HOK
https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJIEPKUT
pUMeCcH
46 [TonsiTHe 0 KOPPO3UH METAIIIOB bubmmorexa LIOK
https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 [lenosmste MeTa el https://m.edsoo.ru/00ae14b2
48 Oxcuibl ¥ THIPOKCHU/IBI HATPUS U bubnuorexa [IOK
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KaJus https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
49 [IlenoyHO3eMENIBHBIC METAIIIBI — https://m.edsoo0.ru/00ae14b2
KaJdbLIMH U MarHui Jatuuk
AIIEKTPOIPOBOAHOCTH
50 Baxneiime coeIuHEHUS Kb bubmmorexa [JOK
A t https://m.edsoo.ru/00ae15e8
51 O060011eHNe U CUCTeMAaTHU3 AN
3HAHUU
59 JKEcTKoCTh BOJBI 1 CLIOCOOBI €€ bubmuoreka [JOK
YCTPAaHECHUS https://m.edsoo.ru/00ae1886
[TpakTuueckas pabota Ne 6 mo Teme
53 "YKEcTKOCTh BOABI U METOIBI €€ bubmorexa HOK
N A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuoreka [JOK
54 A i
FHOMHHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOICTBA OKCHJIA U bubnnorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edso0.ru/00aelc64
JlaTuuk naBieHUs
57 OKcuabl, THAPOKCUJIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATH3AIHS
3HAHMUI
[IpakTuueckas padora Ne 7. Perenue
bubmuoreka [JOK
59 IKCIIEPUMEHTAILHBIX 33734 110 TeMe

«BaxHenie MeTajuibl 1 X

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

COEUHEHUS»

Brrancnenus no YPaBHCHUAM
XUMHUYCCKHUX peaKuHﬁ, €CJIM OAUH U3

60 pEareHToB J1aH B U30BITKE WU 1 bubnuoreka [IOK
COZICPKUT IpUMECH. BrrunciieHns https://m.edsoo.ru/00ae1750
MaCCOBOM JI0JIM BBIXOJA IPOIYKTa
peaxkuu
61 O060011eHNEe U CUCTEeMaTU3AIUS 1
3HAHHUU
Kontponbnas paborta Ned o teme
62 «Baneiiue MeTamuIbl 1 UX 1
COEJIMHEHUS»
63 BemecTBa u Marepuaisl B 1 bu6mmoreka [IOK
IOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubnnorexa [JOK
OKPY’KaFOIIEeH Cpesibl https://m.edsoo.ru/00ae4270
65 Ponp xumun B peniennn 1 bubnuoreka [IOK
9KOJIOTHUECKHUX TIpobiieM https://m.edso0.ru/00ae4270
66 Pesepsublit ypok. O60011eHNE 1 1 bubnnorexa [JOK
cucTeMaTu3alis 3HaHuH https://m.edsoo.ru/00ae0dOa
67 Pesepsublit ypok. O60011eHNE 1 1 bubnuoreka [IOK
CUCTeEMAaTU3alus 3HaHuU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHue 1 1 bubnuoreka [IOK
cHUCTeMaTU3alus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/JINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O IIPOLIECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
 Xumusa, 8 wmacc/ T'abpumensa O.C., OctpoymoB W.I'., CuamkoB C.A.,
AKITMOHEpHOE 00IIIeCTBO «31aTenBCTBO «IIpocBemieHue»
 Xmmusa, 9 wimacc/ T'abpuensa O.C., OctpoymoB MW.I'., CmamkoB C.A.,
AxrmmmonepHoe obmiectBo «M3gaTenbetBo «IIpocBemenne»

Hudporsie Jaboparopuu 10 XAMHHU (yueHHnueckue)

MHoro¢gyHKIIMOHATILHOE YCTPOMCTBO Pantum
Hoytoyku [T9BM ICL RA Ybook moxenu S1523 G1R KIIJIC 466219.019

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Xumusi: 8-9 kiaccel 0a30BbI YPOBEHb. METOJUYECKOE MOCOOME K yuyeOHUKaAM
O.C. TI'abpuensua, U.I'. Octpoymora, C.A. Cnankosa/ O.C. T'abpuensn, C.A.
CnankoB - M.: [Ipocseuienue, 2022
Metoauueckue pekomenaanuu. Jlabopatopusie padoTsl o xumu, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET

https://resh.edu.ru/

https://myschool.edu.ru/
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