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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHU Ha ypOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs COCTABICHA HAa OCHOBE TpeOOBaHMN K pe3yiabTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTebHON MPOTrpaMMBbl OCHOBHOTO 0011ero oopaszoBanus, npeacraBieHHbIXx B PI'OC 00O, a takxe Ha OCHOBE (eaepaibHOM paboyeil mporpaMMbl
BOCIHUTAHUS U C YUETOM KOHIICTIIIUH MTPETIOIaBaHusl yueOHOro MmpeaMera « XuMus» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoii @eneparum.

[Iporpamma mo XxuMuu Ja€T MPENCTaBICHHE O LENAX, OOImIel cTpaTernd oOy4eHHs, BOCIIUTAHUS M PAa3BUTHS OOY4aIOMIMXCS CPEACTBAMHU y4eOHOTO
IpeMeTa, yCTaHaBJIMBAET 00513aTeIbHOE IPEIMETHOE COAECpKAHUE, PEAyCMaTPUBAET paclpeieICHUE €ro 1o KilaccaM U CTPYKTYpUPOBAHUE IO Pa3jienaM U
T€MaM IpPOrpaMMbl [0 XHUMHUH, OINpPEAESeT KOJWYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKH COJAEPIKAHMS, PEKOMEHAYEMYIO I0CJIEI0BATEIbHOCTb
U3YYEHUS XUMHUU C Y4ETOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSA3€H, JOTMKM ydeOHOTo Ipolecca, BO3PacTHBIX OCOOEHHOCTEHN oOywaroumxcs,
onpezesnsieT BO3MOKHOCTH MPeAMETa JJIsl peau3aluu TpeOOBaHUN K pe3yabTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeNIbHOM MporpaMMbl HA YpPOBHE OCHOBHOTO
oOmiero oOpa3oBaHMs, a TakKe TpeOOBaHMU K pe3yiabTaraM OOy4YeHHMs XMMHUM Ha YPOBHE LieJiell M3ydeHHUs MpeaMeTa M OCHOBHBIX BHUJOB y4eOHO-
M03HABATEIbHOMN JEATEIbHOCTH 00yYaIOUIerocs 0 OCBOEHUIO YYEOHOTO COAEpKAHUS.

3HaHMe XUMUU CIYKUT OCHOBOM /17151 (GOPMUPOBAHUS MUPOBO33PEHHSI 00yUarOIIEerocsi, €ro NpeCTaBIeHn 0 MaTepHaIbHOM €UHCTBE MHUPA, BAKHYIO
poJih UTparoT hopMUpyeMbIe XUMHUEHN TTPEICTABIICHHS O B3aUMOIIPEBPAIICHHSIX SHEPTUH B 00 IBOJTIOIIUYU BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS T7100aTbHBIX
po0sieM yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SHEPTETUUYECKOM, TUILIEBON M SKOJOTHYECKOM 0€30IacCHOCTH, MPOOIeM 31paBOOXPaHEHHUSI.
N3ydenune xumuu:

CHOCOOCTBYET peain3alii BO3MOXKHOCTEN AJIsi caMOpa3BUTHSI U (POPMUPOBAHUS KYJIbTYpPhI JINYHOCTH, €€ 0011el 1 PyHKIMOHAIBHOI rPaMOTHOCTH;

BHOCHUT BKJaJ B (JOPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CHOCOOHOCTEH OOy4yaromimxcs, HaBBIKOB WX CaMOCTOSATENbHON y4eOHOU NesTeNbHOCTH,
AKCHEPUMEHTAJIbHBIX U UCCIIEI0BATEIbCKUX YMEHUM, HEOOXOAUMBIX KaK B TOBCETHEBHOM KU3HHU, TaK U B MPOPECCUOHAIBHON 1A TEIbHOCTH;

3HAKOMHUT CO CNeUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKJIa/JbIBa€T OCHOBBI LIEJIOCTHOTO B3IJISAa HAa E€AMHCTBO HPHUPOJBI U YEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TaroM
B (popMHpOBaHNH €CTECTBEHHO-HAYYHOI IrPaMOTHOCTH O0yUaIOUINXCS;

CHOCO6CTByeT (I)OpMI/IPOBaHI/II-O HOCHHOCTHOI'O OTHOIICHHA K CCTCCTBCHHO-HAYYHBIM 3HAHUAM, K MNPHUPOAC, K YCIOBCKY, BHOCUT CBOM BKJaJ B
9KOJIOTHYECCKOC 06pa30BaHHe 06yqa}01unxc;1.

Z[aHHLIC HaIllpaBJICHUA B O6y‘leHI/II/I XUMHHM 00€CIICUMBAIOTCS CHCI.[H(i)HKOfI COJACpKaHuA yqe6Horo npeamera, KOTOpBIfI ABIIACTCA NCAArorud4cCKu
AAalITUPOBAHHBIM OTPAKCHUCM 0a3oBoOM HAayKHW XUMHUHU HaA OHpeI[eJIéHHOM JTaime e Ppa3BUTHA.

Kpr XMMHUHU HA YPOBHC OCHOBHOTO 061].161"0 O6p8.30BaHI/I$I OPHUCHTHPOBAH HA OCBOCHUC O6y‘laIOH_[I/IMI/ICSI CHUCTCMBI IICPBOHAYAJIbHBIX MOHATUH XHUMUU,
OCHOB HeopFaHquCKOﬁ XUMHHU U HCKOTOPBIX OTACIIBHBIX 3HAYUMBIX MOHATHMN OpraHquCKOﬁ XUMUU.



CtpykTypa coaepkKaHHs MPOTpaMMbl 10 XUMHH C(POPMHPOBAHA HA OCHOBE CHCTEMHOTrO Mojaxoaa K e€ m3ydeHuro. CojiepikaHue CKIIAAbIBACTCs U3
CHCTEMBI MOHATUH O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CHCTEMBI MOHATHI O XUMHUYECKOW peakuuu. O0e 3T CHCTEMBI CTPYKTYPHO OPraHU30BaHBI IO
MIPUHLIMITY OCIIEI0BATEIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa [[. 1. MeneneeBa Kak OCHOBHOI'O 3aKOHA XUMHUH;
— YUYCHHA O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H,

— MpEeACTaBICHUN 00 IEKTPOIUTUYECKON TUCCOLMAIMH BEIIECTB B pacTBOpax.

TeopeTnueckue 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE SMITUPUYECKH MOJYYEHHBIX M OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEI0BATENBHO OT OJHOTO
YPOBHS K JIpyrOMY, BBIIOJIHSS (YHKIMU OOBSICHEHHUS U NMPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BOZMOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTyYeHUs
M3y4aeMbIX BEILIECTB.

OcBoeHue nporpamMmmbl 10 XUMHUH CTIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMUYECKOM COCTABIISAIONIEH HayuHO! KapTHHBI MUpa B JIOTHKE €&
CHUCTEMHOM npupoabl, HCHHOCTHOIO OTHOIICHUA K HAYUYHOMY 3HAHUIO W MCTOJaM IMIO3HAHHA B HayKe. I/IsyquI/Ie XHUMHHU ITPOUCXOOUT C MPUBJICYCHUEM
3HaHUH U3 paHee U3YUYCHHBIX YUEOHBIX peaMeToB: «OKpyxatonuii Mup», «buosnorus. 5—7 kmacce» u «Pu3nka. 7 Kiacey.

[Ipu u3ydeHUH XUMUU TPOUCXOTUT GOPMHUPOBAHUE 3HAHUN OCHOB XMMMUYECKOM HAyKHM Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOM
JeSITEIbHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOI KyJIbTYphl. 3aaua yueOHOTO MpeaIMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMBI X MMHUECKUX
3HAaHUN — BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB M TEOPETHUUECKHUX TOJIOKEHUMN, TOCTYITHBIX 0000IIEHUH MHUPOBO33PEHUECKOTO XapaKTepa, sA3bIKa HAYKH,
B MPUOOUIEHUH K HayYHBIM METOJIaM MO3HAHUS IIPU U3yYEHHH BEIIECTB M XUMUYECKUX peakluid, B JOPMUPOBAHUU U PA3BUTHUHU NMO3HABATEIbHBIX YMEHUHN U
UX MPUMEHEHUH B y4eOHO-II03HABATEIbHON M y4e€OHO-HCCIIEeIOBATENIbCKON AEATEeIbHOCTH, OCBOCHUM IMpPaBMJI OE30MAaCHOTO OOpaleHusl ¢ BEUIECTBAMH B
MTOBCEIHEBHOM JKU3HH.

HpI/I HU3YYCHHUU XMMHU Ha YPOBHE OCHOBHOTO O6H_I€FO O6p830B8.HI/IH Ba’XHOC 3HAYCHUC npnoGpenH TakKuC L CJIN, KaK:

—q)OpMI/IpOBaHI/IC HHTCIIJICKTYAJIbHO pa3BI/ITOI71 JINYHOCTHU, rOTOBOH K CaMOO6p330BaHI/IIO, COTPYAHHUYCCTBY, CaMOCTOATCIIbHOMY IIPHUHATHIO pemeHI/n‘/'I,
CIIOCOOHOM aJIalITUPOBATLCA K 6BICTp0 MCHAKIINUMCSA YCIIOBUSAM JKU3HU;

—HAIIPaBJICHHOCTb 06y[IeHI/I$I Ha CHCTCMATHYCCKOC HpI/IO6H_[eHI/IC o6yqafou11/1xc;1 K CaMOCTOSATEIbHON IO3HaBaTEIIbHOMU ACATCIIBHOCTU, HAaYYHBIM
METOAaM IMO3HAaHMAA, q)OpMI/Ip}/'I-OH_II/IM MOTHUBAIUIO U PAa3BUTHUC CIIOCOOHOCTEH K XHUMUU,

—obecrmeyeHrne ycIOBUM, CHOCOOCTBYIOMIMX MPUOOPETEHHI0 O0YYaIOIIMMUCA OTBITA PAa3HOOOpPA3HOW AEATETHbHOCTH, MO3HAHHUS M CAMOIO3HAHWS,
KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIETESHIIHI), IMEIOIIUX YHUBEPCAIHHOE 3HAYCHHE IS Pa3JIMUHBIX BUIOB JIESTEILHOCTH,



—dopmupoBanue o00mEeH (YHKIMOHATBLHOH M €CTECTBEHHO-HAyYHONW TI'PaMOTHOCTH, B TOM YHCIE€ YMEHHUH OOBACHATh W OILCHUBATH SIBICHHS
OKPYKAIOIEro MUpPA, UCHOJIb3Ysl 3HAHUS U OIBIT, MOJYYCHHBIC NMPH M3YYCHUU XMMUH, IPUMEHATh UX MPH PEIICHHH MPOoOJIeM B MOBCETHEBHOM >KM3HU U
TPYIOBOM JEATENBHOCTH;

—dopmupoBaHue y OOy4YaIOMIMXCSI TYMAHUCTHYECKUX OTHOILICHW, MOHMMAHUS LEHHOCTH XMMHUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKU
11€1ec000pa3HOro MOBEACHUS B ObITY U TPYJOBOM AEATEILHOCTH B LIEJSIX COXPAHEHU I CBOETO 3/I0POBbS M OKPYXKAIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHsS OOIICUYEIIOBEUECKUX HEHHOCTEMH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HAIPABICHHOCTH JaTbHEUIIET0 00yIeHusI.

Oo01ee yncao yacoB, OTBEAEHHBIX JJIs U3YYEHUS XMMUU Ha YpOBHE OCHOBHOTO 0011ero o0pazoBanus, cocraniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HEJIEINI0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIIO).




COJEP)KAHHME YYEBHOTI'O ITPEJIMETA

8 KUIACC
IlepBoHaYaJIbHbIE XMMHUYECKHE TOHATHHA

[Ipeamer xumuu. Posib XuMuN B )KU3HU 4eslOBEKa. XMMUSA B CHCTEMe HayK. Tena u BenjectBa. @uU3n4ecKre CBOMCTBA BEIIECTB. ArperaTHoe O CTOSIHUE
BewlecTB. [IoHsATHE 0 MeTOJaX O3HAHUS B XuMuu. UncTele BemecTBa U cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI 1 MOJIEKYJIBI. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIC U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckass Gopmyina. BaleHTHOCTb aTOMOB XMMHYECKHMX 3JE€MEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BeulecTB. OTHOCHTENbHAs aTOMHas macca.
OTtHOcuTeNbHAA MOJEKYIsIpHas Macca. MaccoBast 10J11 XUMHUYECKOT0 2JIEMEHTA B COCIUHEHUU.

KonunuectBo BemiectBa. Mosb. MossipHast Macca. B3anMocBsI3p KoMuecTBa, Macchl M 4Kcia CTPYKTYPHBIX €IMHULL BemecTBa. Pacuérsl mo dopMynam
XUMHUYECCKHUX COC}IHHGHHﬁ.

dusnyeckue W XUMHYCCKHE SBJICHUS. XHUMHYECKas peakinus W e€ NpPU3HAKW. 3aKOH COXPAaHEHUS MAacChl BEMIECTB. XHWMHYECKHE YpaBHEHUS.
Knaccudukanus xumMmuaeckux peakiui (CoequHEHMS, Pa3I0KEeHUs, 3aMEIICHHs], 0OMEHA).

JlabopaTopHble onbIThbl. PaccMOTpeHME BEMIECTB ¢ pa3InUHbIMU (PM3HUYECKIMU CBOMCTBaMU. Pa3fienenune cmecu ¢ momoIsto Maruura. [Ipumepst
(bu3NYeCKnX U XUMHUYECKUX SIBJICHUM. Peakiiny, WITIoCTpUpyrolue OCHOBHbIE MPU3HAKU XapaKTEePHBIX peakiuu. Pa3inoxeHne 0CHOBHOrO kapooHaTa Meu
(I1). Peakmust 3aMeIeHNsT MEIU JKEIE30M.

IIpakTHyeckue padoTbl
Nel «IIpaBuna TexHuky 6€30MaCHOCTH MPHU pabOTe B XMMHUECKOM KabuHeTe. O3HaKOMIICHHE C JIa0OpaTOPHBIM 000PyI0OBaHUEM)

No2 «Habnronenue 3a ropsimieid CBe4oi

KonTpoabHasi padora Nel «IlepBoHavyalibHbIE XUMUYECKUE TTOHSATUSI
IMepuonuyeckuii 3akon u Ilepuoamyeckasi cucrema xumuuyeckux jiemeHToB JI. . MenaeneeBa. CtpoeHue aToMoOB. XUMHYECKAsl CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

HepBLIe IOIIBITKH KJ'IaCCI/I(i)I/IKaLII/II/I XHUMHUYECKUX 3JIEMEHTOB. [loHsaTHE O rpymmnax CXOJIHbIX 3JICMCHTOB (I_I_[eJ'IOLIHLIe 1 MICJIIOYHO3CMEJIIbHBIC MCTAaJIJIbI,
rajJlOr¢Hbl, HHCPTHLHIC l"aSBI). 9HCM6HTLI, KOTOPhBIC O6p33y10T aM(bOTeprIe OKCHUABI U TUAPOKCHUBI.

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH. Hepnonnqecxaﬁ CHUCTEMAa XHUMHYCCKHUX JJICMCHTOB I[ H. MeHaeneena. KOpOTKOHepI/IOI[HaH U JJIMHHOIICPpHUOAHAA (I)OpMBI
HepHOHquCKOﬁ CHUCTEMBI XUMHNYCCKHX OJICMCHTOB I[ H. MeHnpeneena. HCpI/IO,[[LI U TPYIIIIBI. ®Ou3nyecKuil CMBICI OpAAKOBOI'0O HOMEpPA, HOMEPOB ME€pruoaa u
T'pYIIIBI 3JIEMCHTA.



Crpoenue aromoB. CoctaB aTOMHBIX sizep. M3otonsl. Dnekrponsl. CTpoeHHE 3JIEKTPOHHBIX 000J04YEK aTOMOB MHEPBbIX 20 XMMHUECKUX DIIEMEHTOB
IIepuoaunueckoii cucremsl [1. 1. MenneneeBa. XapakTepucTUKa XUMUYECKOIO 3JIEMEHTA 110 €ro 1oJ1okeHuo B [lepuoanueckoii cucreme . . Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUS paJjnyCa aTOMOB XUMHUUYCCKUX 3JICMCHTOB, MCTAJUNIMYCCKUX U HCMCTAJUIMYCCKUX CBOMCTB IIO rpyimam 1 nepuogam.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XMMHYECKMX JIEMEHTOB JUIsl pa3BUTHUsI Hayku W npaktuku. J[. Y. MenneneeB —
Y4EHBIN U IPAKIAHUH.

Xumunyeckas cBs3b. KoBaneHTHast (OJIsipHAs U HEMOJISIPHAS) CBA3b. DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.
Crenensp okucienus. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE peakinu. [Iporieccsl OKuCIeHns U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.
Kontpoabnas padora Ne2 «Ctpoenune atoma»
Baxkueiilmue npeacTaBuTe I HEOPraHUYECKMX BelleCTB
Bosnyx — cmech razoB. CoctaB Bo3znyxa. Kucinopon — aneMeHT u mpocroe BemiecTBo. HaxoxaeHue kuciaopoia B pupoje, pusndeckue 1 XuMu4ecKue
cBoiicTBa (peakuuu ropenus). Oxcunsl. [lpumenenue kuciopoja. CrocoObl MOMydeHUs KUCIOpoAa B jabopaTopuu M MpOMBIILIEHHOCTH. Kpyrosopor

KHcaopoaa B mpupoae. O30H — alioTponHas MoAU(UKALKS KUCIOPOa.

TennoBoii 3ppeKkT XUMHUIECKOM peaKITuu, TEPMOXUMUYECKUE YPAaBHEHHUS, 9K30- U SHIOTEPMHUYECKUE Peakiiui. TOIINBO: yroyib U METaH. 3arps3HeHne
BO3JlyXa, YCHJIEHHE apHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS.

BOI[OpOI[ — JJICMCHT M IIPOCTOC BCHICCTBO. Haxomz[eHHe BOJOpOaa B IIPpHUPOIC, (1)I/I3I/ILICCKI/IG Hn XUMHWYCCKHC CBOﬁCTBa, IIPUMECHCHUC, CITI0COOBI
IMOJIY4YCHUS. KucnoTel u comnmu.

MoutsipHbiii 00BEM ra3oB. PacuéTbl Mo XUMHUYECKUM ypaBHEHHSIM.
Odusnyeckue cBoiicTBa BoAbl. Boma kxak pactBoputens. PacTBopbl. HacklmieHHble U HEHACHIILIEHHBIE PacTBOpBL. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 101sl BellecTBa B pacTBope. XUMUYeckne cBoiicTBa BoAbl. OcHOBaHUs. Posib pacTBOpOB B MpUpoJie U B KM3HH 4enoBeka. KpyroBopot Bobl B

npupoe. 3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

KJ'IaCCI/I(I)I/IKaI_[I/ISI HEOPraHN4YCCKUX COCIUHEHMH. OKCI/IILLI. KJ'IaCCI/I(I)I/IKaLII/ISI OKCHJOB: coneo6pa3y}ouu/1e (OCHOBHBIC, KHUCJIOTHBIC, aM(l)OTepHI)Ie) u
HCCOJ'ICO6p8.3y}OH_II/Ie. HOMCHKJ'IaTypa OKCHA0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. HonyquI/Ie OKCHIOB.

OcnoBanus. Knaccugukaiyst ocCHOBaHHI: MIETOYM U HepacTBOpUMbIe ocHOBaHUs. HoMeHknaTypa ocHoBaHMi. dusznyeckre U XMMHUYECKHE CBOMCTBA
ocHoBaHui. lloyyeHue 0CHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinoT. dusnueckne M XHMUYECKHE CBOICTBa KHCHOT. Psan aktuBHOCcTH MetamuioB H.
H. bekerosa. IlosryueHne KUCIOT.



Conu. Homenxknarypa coneil. @usnueckue u XuMuieckue csoiictsa cosieil. [lonmyuenue coneit.
I'enernueckas cBA3b MEXAY KlacCaMU HEOPTraHUYECKUX COEANHEHUN.

IIpakTnuyeckne padoTsl
Ne3 «IIpuroroBieHue pacTBOPOB COJIEN € ONpeAEIEHHON MAacCOBOM J0J1€ pacCTBOPEHHOIO BEILLIECTBA
Ned «Penrenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC «OCHOBHBIE KJIaCCHI HCOPTaHUYCCKUX COGHHHCHHﬁ)).
Ne5 «IlomyyeHune n CBOKMCTBA KUCIOPOIa»
No6 «Ilomyuenue Bogopoa U U3y4eHUE €ro CBOMCTBY

Pacyernble 3axaun:
Boruncnenue oTHOCUTENBHON MOJIEKYJIIPHOM Macchl BelecTBa 1o ¢popMmyse. Beruncienre MaccoBoi J0IM 3J1€MEHTA B XMMHUECKOM COEMHEHHH.
VYcranoBnenue mpocreiieit (GopMysbl BEIeCTBa MO0 MaCCOBBIM JIOJISIM JIEMEHTOB.

HaxosxieHne MaccoBol 10JIM paCTBOPEHHOIO BEIIECTBA B pacTBOpe. BrIuKciieHre MacCchl paCTBOPEHHOIO BEIIECTBA M BOJIbI LIS IPUTOTOBJICHUS
pacTBopa OnpeneaéHHON KOHIEHTPAIUH.

OObEMHBIE OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKLUsiX.

Boruncnenus no XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJTHOTO U3 MPOJIYKTOB PEaKIUHU 10 MAacCe UCXOIHOTO BEIECTBA,
00BEMY MIIM KOJIMYECTBY BEIIECTBA, COJEPIKAIIETO ONPEACIIEHHYIO JI0JII0 pUMecei.

KontpoabHas padora Ne3 «BaxHeimme KIacchl HEOPraHUYECKUX COCTUHEHHI
KonTpoabsHast padora 3a roj

Meosrcnpeomemmnwie ceasu

Peamuzanms MCKIPEAMETHBIX CBsA3el IIpyu U3Y4YCHUU XHUMHU B 8 Kiacce OCYIICCTBIIACTCA 4Y€PE3 HCIIOJIB30BAHHUE KaK O6I_HI/IX €CTECTBCHHO-HAYYHBIX
HOHHTHﬁ, TakK 1 HOHHTHﬁ, ABJIAIOMIUXCA CUCTEMHBIMUA JJI1 OTACIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYUYHbIC IMOHATHA: Hay‘IHbII;'I (baKT, TUIIOTE3a, TCOPHUs, 3aKOH, aHAJIN3, CUHTC3, KJ'IaCCI/Iq)I/IKaHI/IH, NEPUOANYIHOCTD, Ha6J'IIOI[eHI/Ie,
OKCIICPUMCHT, MOJCIUPOBAHNEC, UBMCPCHHUEC, MOACIIb, SIBJICHUC.

dusuka: MaTCpusa, aTOM, 3JICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HYKJINJ, U30TOIIbl, pAAUOAKTHUBHOCTb, MOJICKYJIA, SJICKTpI/I‘ICCKI/Iﬁ 3apsa/, BEUIeCTBO, TCIO,
O6’LéM, arperaTHoc€ COCTOAHUEC BCIICCTBA, I'a3, (l)I/ISI/ILICCKI/IC BCIIMYHHBI, CIMHUIBI U3BMCPCHUS, KOCMOC, IIJIaHCTEI, 3Bé3,I[BI, COJ'IHI_IG.

buonorus: dorocunres, npixanue, ouocdepa.

FCOFpa(bI/IHZ aTMOC(bepa, FI/II[I)OC(I)epa, MHHCPAJIbI, TOPHBIC TOPOABI, ITOJIC3HBIC UCKOIIACMEIC, TOIIJIMBO, BOAHBIC PECYPCHI.



9 KJIACC
IToBTOpEeHHE OCHOBHBIX BONIPOCOB 3a Kypc 8 kJacca (5 4.)

[Tepuomnyueckuii 3akoH U nepuoandeckas cucrema .M. MenneneeBa. Ctpoenne aroma, (pU3MYECKH CMBICI MOPSIKOBOTO HOMepa 3neMeHTa. Kiraccel

HCOPraHNn4CCKUux COGI{I/IHGHI/II?I. XuMHudyecKre YpaBHCHMU. Pacuersl no xummueckum YPaBHCHHAM.

BemecTBO M XUMHYeCKas peakuus

[lepuoanueckuii 3akoH. Ilepuoauueckas cuctema xummudeckux snemeHToB [[. M. MengneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB XUMHYECKHX DJIEMEHTOB IEPBBIX TpéX NEprUOa0B, KaInA, KaJbllUd U UX COGI[I/IHGHI/IfI B COOTBETCTBHH C ITIOJIOKECHHEM DJICMECHTOB B Hepnozmqecxoﬁ
CUCTEME U CTPOCHHUEM HX aTOMOB.

CrpoeHue BemecTBa: BUJIIBI XUMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEMIECTBA OT THUMNA KPUCTALTAYECKOMN
PEETKU 1 BUAA XUMUYECKOU CBSI3H.

Knaccmbm(aum{ W HOMCHKJIaTypa HCOPraHM4C€CKHUX BCIICCTB. XuMHUIeCKHEe CBOMCTBA BCHICCTB, OTHOCAIIMUXCA K pa3JIMYHBIM KJIaCCaM HECOPTaHNYCCKUX
COGHHH@HHﬁ, TCHETHUYCCKAs CBA3b HCOPTaHNMYCCKUX BCIICCTB.

Knaccudukanus XuMH4eCKUX peakuil Mo pa3IuYHbIM MpU3HaKaM (TI0 YUCIYy M COCTaBYy YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3P deKTy,
M0 M3MEHEHUIO CTENeHeW OKHCIEHUS XUMHYECKUX 3JIEMEHTOB, MO0 OOpaTHMMOCTH, MO Y4YacTHIO Karajau3aTopa). ODK30- M DHIOTEPMHUYECKHE peakiuu,
TEPMOXUMUYECKHE YPAaBHEHUS.

Ilonsatue o CKOPOCTH XUMHYSCKOM pEaKIuu. ITonstue 00 O6paTI/IMI>IX u HCO6paTI/IMBIX XUMHYCCKUX PCaAKIHUAX. IloHsTHE O TOMOICHHBIX H
IeTEPOrCHHBIX pPCAKIUAX. Ilonsarue o kxaramm3se. IloHATHE O XMMHUUYECKOM paBHOBECHU. (DaKTopBI, BJIMAIOIIHUEC Ha CKOPOCTb XHUMHYCSCKOU p€akuuun u

IMOJIOKCHHUEC XUMUUYCCKOI'0 paBHOBECH .

OKHCIIUTEIIEHO-BOCCTAHOBHUTEIIHHEIC pCaKuuu, BJICKTpOHHHﬁ 0ajJaHC OKHCIMTEIBHO-BOCCTAHOBUTEIBHOM pE€aKuuu. CocraBnenne ypaBHCHI/Iﬁ
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ C UCIIOJIb30OBAHHUEM MCTOAA 3JICKTPOHHOI'O OanaHca.

TeOpI/IH SHCKTPOJ'II/ITI/I‘ICCKOI‘/'I JucCColalu. 9J'ICKTpOJ'II/ITLI 1 HCOJICKTPOJINTEI. KaTI/IOHBI, aHUOHBI. MeXaHN3M JUCCOLIMAlMU BEIIECTB C pa3s’IM4YHbIMHA
BUJIAMH XHMHUYECKOH CBSI3H. Cremnenb JUCCOIIHMAIIVH. CuibHbBIE H CclTa0bIe OJICKTPOJINTHI.

Peakuun HMOHHOTO obOMeHa. YciaoBus IMPOTCKAHUA peaKHI/Iﬁ HOHHOTO O6M€Ha, IIOJIHBIC H COKpaH_[éHHI)Ie HOHHBIC YpaBHCHU peaKHHﬁ. CsoiicTBa
KHUCJIOT, OCHOBAHHUM U COJIEH B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00 BHCKTPOJ'H/ITI/I‘-ICCKOI\/’I JAUCCOHUaIu. KauectBennsbie PCaKIM1 Ha UOHBI. Ilonsarue o TUAPOJIN3C COJIEH.

Xumuueckuii IKCnepumenm:



03HAKOMJICHHE C MOJACIISIMH KPUCTAJUINYECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAIJIOB M HEMETAIJIOB (rpaduTa U anMasa), CJI0KHBIX BEIIECTB
(xyopuga HATpHs), HCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pEakuWu OT BO3ACHCTBHS Pa3IMUYHBIX (AaKTOPOB, HCCIIEAOBAHUE
3JIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, IIpOLIECCa IUCCOLMALMY KUCIIOT, IeJI0Uel U CoJIeil (BO3MOKHO MCII0JIb30BaHUE BUJIEO MATEPHAIIOB), IPOBECHUE
OTIBITOB, WJUTIOCTPUPYIOIIUX TPU3HAKU NMPOTEKAaHUS peakuuid MOHHOro oOMeHa (oOpa3oBaHHME OCA/Ka, BBIJCICHHE Taza, 0Opa3oBaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIMX — MPUMEPBl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMM  (rOpeHHe, peakUuy pPa3JIokKEHUs, COEIMHEHUs), pPacllO3HABaHUE
HEOPraHMYECKUX BEILECTB C IOMOIIbIO KAUECTBEHHBIX PEAKIIMN Ha HOHBI, pEIlIEHNE IKCIIEPUMEHTAIbHbIX 3a/1a4.

HeMeTanabl M MX coeTHHEHUS

OO011as xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTeNeHN okuciaeHus. CTpoeHue u pU3ndYecKre CBOMCTBA MPOCThIX
BEIIECTB — raJIOTCHOB. XMMHUYECKUE CBOWCTBA Ha IpUMeEpe XJopa (B3auMOJCHCTBUE ¢ METaUIaMHU, HEMeTaulaMH, wesnodamu). XaopoBojgopoa. CoisiHast
KHMCJIOTa, XUMHYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHUE. [lelicTBHE XJIopa M XJIOPOBOJOPOJA HA OPraHM3M dYeJIOBeKa. BakHeWlne XJIOpHUIBI U HX
HAaxO’KJICHHE B IIPUPOJIE.

O6mrast xapakrtepuctrka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTeneHU OkucieHus. CTpoeHue U (U3HUECKUE
CBOICTBA MPOCTHIX BELIECTB — KUCIOPOJa U cepbl. AJUIOTPONHbIE MOIU(UKALIMN KUCIIOPOIa U cepbl. XUMHUEcKHe cBOMCTBa cepbl. CepoBOIOPO, CTPOEHUE,
¢dbu3uvecKkne U XuMHUUecKkre cBorcTBa. OKCHUIBI CEphl KaK MPEICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KHCIIOTa, (U3HUYECKHE W XUMHUYECKHE CBOMCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U crienuduieckue). XUMMHUUECKUE PEaKIiu, JIekKAIIHNe B OCHOBE MPOMBIIIJICHHOTO CIIOC00a MOTyYeHUsI CEPHOM
KuCIOTHI. [IpumeHenne cepro KUCIoThl. COJIM CepHOM KUCIOTHI, KAYeCTBEHHAS peakius Ha cyabdaT-noH. HaxoxaeHue cepsl u €€ cCoeJMHEHUI B IPUPO/IE.
XUMHUYECKOE 3arpsi3HEHHE OKpY)KAIoIled Cpeapl COEIMHEHUSMHU cepbl (KUCIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MPEAOTBPALLECHHUS.

OO6mrast xapaktepucTuka 31eMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOCHHsI aTOMOB, XapaKTEpHBIE CTEMEHW OKHUCICHHS. A30T, paclpoCTpaHCHHE B
npupoje, (GuU3NYecKHne W XUMHUYECKHe cBolcTBa. KpyroBopor a3zora B mpupoge. AMMHAK, €ro (HU3UYECKUe W XHUMHYECKHE CBOMCTBA, MOJYYCHUE U
npuMeHeHune. Cou aMMOHUS, UX (pU3MYECKHEe M XMMHYECKHE CBOWCTBA, MPHUMEHeHUe. KauecTBeHHas: peakiys Ha MOHbI aMMOHHMsI. A30THasi KUCIIOTa, ¢
MoJIy4eHue, (PU3UYEeCKUe M XUMHUYECKUE CBOWCTBa (OOIIHME KaK MPEICTaBUTENS Kilacca KHCIOT W crienuduueckue). Vcnonp3oBaHue HUTPATOB M COJICH
aMMOHUS B Ka4eCTBE MUHEPAIBHBIX YAOOpEHHIA. XUMHUECKOE 3arpsi3HEHUE OKPYXKAFOIIEH Cpelbl COCTMHEHUSMH a30Ta (KUCIOTHBIC JOXJIH, 3arpsi3HEHHE
BO3/1yXa, MOYBBI U BOA0EMOB). Docdop, amnorpornHsie Moaudukanuu Gochopa, usnueckne n xummudeckue cpoiictBa. Oxcun Gocdopa (V) u docdopnas
KUCIIOTA, (PU3MYECKHE U XUMHUYECKUE CBOIMCTBA, nostyueHue. Vcnonap3oBanue GochaToB B KaUeCTBE MUHEPATBHBIX YI0OPEHHIA.

Obmas xapakrepuctuka 31meMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUS. YTJEepoj, alIOTPOIHbIE
MoAu(HKAIINH, PaCIPOCTPAHEHUE B IPUPO/JIE, (PM3NUYECKUE U XUMHUYECKHe cBoiicTBa. Ancop6mus. Kpyrosopot yraepona B npupose. OKCHAbI yriepoaa, ux
¢dbuznyecKkue U XMMHYECKHUE CBOMCTBA, NEHCTBHE HA KUBBIE OPraHU3MBI, MOJNydeHHE U MPUMEHEHHE. DKOJOTUYECKUE MPOOIEeMbl, CBSI3aHHBIE C OKCHIAOM
yraepoaa (IV), runoresa riio6anbHOT0 MOTEIUICHUs KIIMMaTa, TapHUKOBBIHN 3 dekT. YronpHas kucinota u e€ coliu, ux Gpusndeckue u XMMHYECKHUe CBOICTBa,
noyiyueHue u npuMeHeHune. KadecTBeHHas peakius Ha KapOOHAT-MOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIIEHHOCTH U CEIbCKOM
XO35HCTBE.

IlepBoHauanbHbIe MOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSIMHEHUAX Yriepoja (MeTaH, 3TaH, STHJIEH, alleTHJIeH, STaHOJI, TJIUIEPHH, YKCYCHas
kucinota). [IpupoaHble MCTOYHUKU YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIA ra3, He(Th), MPOIYKTHl UX MepepaboTku (O€H3UH), UX poJib B OBITY U



MMPOMBIINIJIICHHOCTH. [ToHsiTHie 0 OMOJIOTMYECKU BasKHBIX BCHICCTBAX: XUPAX, 6GJIK3,X, YJIEBOJaX — U UX POJIKM B KU3HH YCJIOBCKA. MaTepI/IaJIbHOe CAUHCTBO
OpPra’Hu4€CKrUX U HCOPTaHNUICCKUX COGI[HHGHI/Iﬁ.

Kpemnuid, ero puznyeckre u XuMU4eCKUe CBOMCTBA, MOJMydYeHUe U npuMeHeHne. CoenuHeHns KpeMHus B mpupojae. O0mue npeacraBieHus o0 o Keuzie
kpemHus (IV) u xpemHueBoit kuciore. CUIMKAThl, UX MCIOJIb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH. BaxkHelne CTpOUTENbHbIE MaTepUalbl: KEpaMUKa,
CTEKJIO, IEMEHT, OETOH, kesie300eToH. IIpobnembl 6e30macHOr0 HCIOIb30BAHMSI CTPOUTEIBHBIX MATEPHUAIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii IKCnepumenm.

n3y4yeHrue oO0pas3[0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEIEHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPHUA-WOHBI M HAOIIOJCHHE
IMPU3HAKOB HX IMPOTCKAaHHWA, OIBITBI, OTPAXKAIOIIUC (1)I/ISI/I‘ICCKI/I€ N XUMHYECKHE CBOICTBA TaJIOTEHOB M HX COCI[I/IHGHI/Ifl (BOSMO)KHO HCIIOJIBb30BaHHUEC
BHJICOMATE€pHaJIOB), O3HAKOMJIEHWE C oOpaslamMu XJIOpPUIOB (TaJOTEHUIO0B), O3HAKOMJIEHHE C oOpaslmamMu cepbl W €€ COSAUHEHUSMU (BO3MOXKHO
WCTIOJIb30BaHME BHUICOMATEPHAIIOB), HAOIIOJEHUE TMpollecca OOYIIIMBAaHWS caxapa TOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEPHON KHCIIOTHI, M3ydeHHE
XUMHMUYECKUX CBOWCTB pa30aBJIEHHON CEpHON KUCIOTHI, MPOBEACHHE KaueCTBEHHOM peaklMM Ha Cylb(aT-noH W HaONoJIeHUE MpU3HaKa €€ MpOoTeKaHHS,
O3HaKOMJIEHHE C (U3NYECKHUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCAMHEHUN (BO3MOXKHO HCIIOJIb30BAHHE BUIEOMATEPHUAJIOB), 0Opa3laMu a30THBIX U
dbochopHBIX ynoOpeHui, moydeHue, cCoOMpanne, pacno3HaBaHue W W3ydeHUE CBOMCTB aMMMaKa, MPOBEICHUE KAUYECTBEHHBIX PEaKIMi Ha MOH aMMOHHUS H
¢docdhar-noH M W3ydyeHHWE TMPU3HAKOB WX TMPOTEKAHHS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIH30BaHUE
BHJICOMATEPHAIIOB), U3YUEHHE MOJIENIeH KPUCTAJUIMIECKUX PEIETOK anMasa, rpadura, dysuiepeHa, 03HaKOMIIEHHE C TTPOIIECCOM aICOPOIIMH PacTBOPEHHBIX
BEIIECTB AKTHUBHPOBAHHBIM YITIEM W YCTPOHCTBOM IPOTHBOTA3a, TOJyYeHHE, COOMpaHHe, pacrio3HaBaHWE W HM3yYCHHWE CBOWCTB YIJIEKHCIOTO Tasa,
MIPOBEJICHNE KAaueCTBEHHBIX peaklUuii Ha KapOOHAT M CHJIMKAT-WOHBI U M3y4eHHE MPU3HAKOB MX MPOTEKaHUS, 03HAKOMJICHHE C MPOAYKLUHEH CHIIMKATHOMN
MIPOMBIIIJIEHHOCTH, pelIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxxHeilne HeMeTalIbl U X COSIUHEHUSD.

MeTaaJIbl 4 UX COeAMHEHHS

OO01as xapakTepUCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX MoJokeHus B [lepuoanueckoil cucreMe XUMHUYECKUX AJIeMEHTOB /Jl.
W. MenneneeBa u ctpoeHust aromoB. CTpoeHue MetaioB. Mertamnuyeckasi CBsi3b M METaJUIMYECKash KpUCTAJUIMYECKasi pelIéTKa. DIEKTPOXUMUYECKUN Pl
HanpspkeHud MetaiioB. dusnueckue W XUMHYECKHE cBoWcTBa MeTaiwioB. OOmive crnocoObl monydeHus MerawioB. IloHsThe o KOppo3uHM METasioB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounple MeTa/uIbl: MojokeHue B Ilepuomnueckoit cucreme xumudeckux 3nemMeHToB J[. M. MenpaeneeBa, CTpoeHHE WX aTOMOB, HaXOXJICHHE B
npupojie. Puznyeckne ¥ XMMHUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaus). OKCUABI U TUAPOKCHIIBI HATPHS U Kaius. [IppuMeHeHne meioYHbIX METAIIIIOB
U UX COEOUHEHUN.

[I{erouHO3EMENBHBIE METAIIIBI MATHUM M KaJbLHM: 1oJo0xeHue B [lepruonnueckon cucreMe xumuuyeckux anemeHToB [[. 1. MenneneeBa, crpoeHne ux
aTOMOB, HaxOXJeHHe B Mpupoje. PU3nyecKue U XuMUYEeCKHe CBOMCTBA MarHus U Kaiublus. BakHeilimre coequHeHus Kanblus (OKCU, THAPOKCHI, COJH).
XKécTroCTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

AJIIOMUHHIL: TIOJIO)KCHUE B HCpHOI[H‘-IGCKOfI CUCTEMEC XHUMHUYCCKHX OJICMCHTOB I[ n. MCHI[CJ'ICCBa, CTPOCHUC AaTOMa, HAXOXKIACHHUC B IMPHUPOAC.
dusznueckre U XMMHUYECKHE CBOMCTBA aTIOMUHUSL. AM(bOTCpHBIe CBOMCTBA OKCHUAA U TUAPOKCHU A aJTlOMUHUA.



Keneso: nonoxenue B [lepuoauueckoit cucreMe xumudeckux anemeHToB . 1. Menneneesa, ctpoeHre atoma, HaxoxkAeHue B npuponae. Gusndeckue
U XUMHUYECKHUE CBOMCTBa xkene3a. OKcHibl, ruaApokcu bl v conu xeinesa (I1) u xxenesa (I1I), ux cocras, cBOICTBa U MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C O0pasllaMd METaJUIOB M CIUIABOB, WX (PU3MUYECKUMH CBONCTBaMH, HW3y4CHHE pPE3yJIbTATOB KOPPO3UH METAIUIOB (BO3MOXKHO
MCIOJIb30BaHNE BUACOMATEPHATIOB), 0COOCHHOCTEH B3aMMOJICHUCTBUSI OKCHJIA KaJbIMS M HATPUSA C BOJOH (BO3MOXKHO HCIOJB30BAaHUE BUACOMATEPUAIOB),
HCCIIEIOBAaHUE CBOMCTB >KECTKON BOJBI, IIpOLIECCa TOPEHUS JKEJIe3a B KUCIOPOJE (BO3MOYKHO MCIIOJIb30BaHUE BUACOMATEPUAIIOB), IPU3HAKOB MPOTEKAH Us
KaueCTBECHHBIX PEAKIM HA WOHBI: MarHus, KaJblHUs, amoMuHUsA, 1uHKa, xkeme3a (II) u xemesa (III), memm (II), HaGmromeHne W OmMUCaHHWE TPOIIECCOB
OKpalllMBaHUsl IJJaMEHHM HOHAMHU HaTpHs, Kalusg M Kajdblus (BO3MOXKHO HCIOJb30BaHUE BUIEOMATEPHANIOB), MCCIEI0BaHUE aM(OTEPHBIX CBONCTB
TUIPOKCHUIA aTIOMUHUS U THAPOKCUAA IMHKA, PELICHHE SKCIIEPUMEHTANIbHBIX 3a1a4 10 TeMe «BajkHele MeTaibl U UX COeAUHEHU».

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Matepualibl B MOBCEHEBHOMN JKM3HM YeloBeka. bezomacHoe MCHoIb30BaHUE BEIIECTB U XMMHUECKUX peakiuil B ObITy. [lepBas momouis
IIPU XUMUYECKUX 0XKOTax U OTPABICHUSX.

XuMHYecKoe 3arps3HeHHE OKpyKarouleil cpenbl (mpeienbHas IOMycTHMas KoOHIeHTpauus BemiectB, naiee — [IJIK). Ponp xumuu B pemieHun
9KOJIOTUYECKHUX TIPOOIIEM.

Xumuueckuil IKcnepumenm:
n3ydeHue 00pasroB MaTepUaioB (CTEKJIO, CIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPUAIBI).
Mesrcnpeomemmnnie ceasu

Peamuzanms MCKIPEAMETHBIX CBsA3el IIpyU U3YYCHUHN XHWMHU B 9 knacce OCYIICCTBIIACTCA 4YCPE3 HCIIOJIB30BAHHE KaK O6IHI/IX €CTCCTBEHHO-HAYYHBIX
HOHHTHﬁ, TaK 1 HOHHTHﬁ, ABJIAIOMIUXCA CUCTEMHBIMUA I OTACIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITOHATUA: Hay‘IHbIﬁ (1)3.KT, runoTe3a, 3aKOH, TCOPpHA, aHaJIn3, CUHTC3, KJ'IaCCI/I(i)I/IKaLII/If{, INCPUOAUIHOCTD, Ha6J'IIOI[eHI/Ie,
OKCIICPUMCHT, MOJCIUPOBAHNEC, UBMCPCHHUEC, MOACIIb, SIBJICHUC, HapHI/IKOBHﬁ 3(1)(1)6KT, TCXHOJIOT U, MATCPHAJIbI.

duzuka: Marepus, atoM, SJICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HYKJIIMA, U30TOIIbI, PAANOAKTUBHOCTb, MOJICKYJIA, BHCKTpI/I‘-IeCKI/Iﬁ 3apsad, NpOBOAHHUKH,
MOJIYITPOBOAHUKHU, TUIJICKTPHUKH, (I)OTOSJ'IeMeHT, BC€IICCTBO, TCIIO, 06’béM, arperaTHoe COCTOAHUC BCIICCTBA, I'a3, paCTBOP, paCTBOPUMOCTL, KPUCTAJUINICCKAA
peméTKa, CIIJIaBblI, (I)I/I3I/I‘IGCKI/IG BCJIIMYNHBI, CIMHUIBI U3BMEPCHHUA, KOCMHUYCCKOC IMMTPOCTPAaHCTBO, IIJIAHCTHI, 3Bé3,Z[BI, COJ'IHI_Ie.

buonorus: (I)OTOCI/IHTG?», JAbIXaHHC, 61/10C(bepa, 9KOCUCTEMA, MUHCPAJILHBIC YI[O6peHI/ISI, MHKPOI3JIECMCHTBI, MAKPO3JICMCHTBI, TUTATCIIbHBIC BCIICCTB d.

Feorpa(bml: aTMocq)epa, mnpoc@epa, MHHCPAJIbl, TOPHBIC TOPOJBbI, IIOJIC3HBIC UCKOITACMBIC, TOIIJIMBO, BOAHBIC PECYPCHI.



IIpakTnuyeckne padoThbl:

N3yyenue BIusHMS YCIOBUM IIPOBENCHHS XUMHUECKON PEAKIIMK HAa €€ CKOPOCTb.

Pemenue skcriepuMeHTaNBHBIX 337a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUN KaK 3JIEKTPOIUTOBY
JlabopaTopHbIe ONBITHI:

Peakuun oOMeHa Mex 1y pacCTBOpaMH 3JIEKTPOJIUTOB

Pacyernble 3a1a4n: BeruucineHus o TepMOXUMUYECKUM YPABHEHUSAM PEAKLIUM.

KonTpouabHnas pabora Nel «Xumudeckue peakium»

JdemoncTpaumnu:

Du3nYECKNe CBOMCTBA TAJIOTEHOB.

[Tonyuenue XxJ0poBOIOPOIA U PACTBOPEHUE €TI0 B BOJIE.

AmorponHbie MOUbUKAIIU cepbl. OOpa3Ibl MPUPOIHBIX CYIbGUIOB U CYIb()ATOB.

[Tonyuenue amMmmuaka 1 ero pacTBopeHue B Bojie. O3HaKOMIIEHHE ¢ 00pa3liaMyd IPUPOIHBIX HUTPATOB, (pocaToB
Monenu kpucTasIndecKuX peiéToK anMasa u rpadura. 3HaKOMCTBO ¢ 00pa3liaMu MPUPOAHBIX KAPOOHATOB U CUIIMKATOB

3HAKOMCTBO C O6p33HaMI/I BayKHEHIITNX COG,Z[I/IHGHI/Iﬁ HaTpu:d, Kajliusd, IPUPOAHBIX COG,Z[I/IHeHI/Iﬁ KaJlbllUs, pyaaMHu XKeji€3a, COCANMHCHUAMU aJTFOMHUHUA.
BzaumoaelicTBue MICJIOYHBIX, IICIOYHO3EMCIIbHBIX MCTAJIJIOB U aJIFOMUHUS C BO,I[OI>'I. CxuraHme xejie3a B KHCJIOPOJC 1 XJIOPC.

[MpakTuyeckue padborTbi:

Pemenue skcriepuMeHTaNBHBIX 3a1a4 110 TeMe «Kuciopon u cepa»

[Tonyuenne amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

ITonmyyenue okcuna yriaepona (IV) u usydenue ero cBoiicts. PacnosnaBanue kapOoHaTOB.
Pemrenne skcriepUMEHTANIBHBIX 3a4a4 110 TeMe «MeTauibl U UX COCTUHEHUS.

JlabopaTopHbIe ONBITHI:

BrITecHEHME rajloreHaMHy Apyr Apyra U3 pacTBOPOB UX COEAUHEHUH.
KavecTBeHHbIE peakiuu CynbPua-, CyabpUT- U cyabhaT- HOHOB B PaCTBOPE.



O3zHakomieHre ¢ 00pa3laMu cepbl U €€ MPUPOTHBIMHU COCTUHEHUSIMH.

B3anmopeicTBue colieii aMMOHHUS CO LIETOYAMMU.

KauecTBeHHEBIE pPCaKkiun Ha Kap6OHaT- 1 CHUJIMKAT- UOHBI.

KauectBenHnas peaxiys Ha yrieKUCIIbIN ras3.

N3yuenue 06pa3noB MetaiuioB. BzaumoaeiicTBie METAIIIOB ¢ pacTBOpaMu cosieil. O3HaKOMJIEHUE CO CBOMCTBAMU U MPEBPALIEHUSIMH KapOOHATOB U
ruapokapOonaroB. [loaydeHue ruapokcuIa aTlOMUHNS M B3aUMOJICHCTBUE €r0 ¢ KHCIOTaMH U menoyamu. KauectBennsie peakuuu Ha noHbl Fe2+ u Fe3+
Pacuernble 3agaum:

Berarcnenus o XUMHYECKAM ypaBHEHUSIM MacChl, 00bEMa HITH KOJMYECTBA BENIECTBA OJHOTO U3 MTPOYKTOB PEAKIIUU 110 MACCE UCXOHOTO BEIIECTBA,
00BEMY WM KOJIMYECTBY BEILIECTBA, COJACPIKAIIETO ONPENEIEHHYIO OO IpUMecei.

KonTpouabHnas padora Ne2 «Hemeramis»
KonrpoabHnas padora Ne3 «Mertamisn»

Hrorosasi KOHTpOJIbHAsA padoTa




IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pPE3yIbTAThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00LIero oOpa30BaHUsl JOCTUTAIOTCS B X0JA€ OOy4YEeHUs XUMHH B €IMHCTBE y4eOHOU U
BOCIIUTATEJIbHON JEATEIIBHOCTH B COOTBETCTBUM C TPAJAULHMOHHBIMU POCCUHWCKUMHU COLMOKYJIBTYPHBIMH H JyXOBHO-HPaBCTBEHHBIMM LICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE NMPAaBUJIAMU U HOPMaMU MOBEJIECHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIIN3ALINN O0yJarOLIUXCS.

JImgHOCTHEIE PE3YJIbTAaThl OTPAKAOT TOTOBHOCTDH 06yqa}0m1/1xc;1 PYKOBOACTBOBATLCA CHCTEMOM ITO3UTHBHEIX IHECHHOCTHBIX OpI/IeHTaHI/Iﬁ H paClIupCHUC
OMbITA AESATCABHOCTH Ha €€ OCHOBC, B TOM YHUCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOWLIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY M HAaydHOMY HACIEIUIO, IOHUMAHUs 3HAYEHUsS XMMUYECKOM HAyKH B
KU3HU COBPEMEHHOI'0 00I[eCTBa, CIOCOOHOCTH BIIa/IETh IOCTOBEPHOI MHpOpMaIueil 0 MepeloBbIX JOCTHKEHUSIX U OTKPBITUAX MUPOBOM U OTEUYECTBEHHOM
XUMHH, 3aHHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTpOICTBE MHpa U 00ILECTBa;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBJICHUS O COLIMATIBHBIX HOPMaxX U MpaBUiaX MEKJINYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B 00IIIECTBEHHO
MOJIE3HOH, y4eOHOMCCIEA0BATEIBCKOM, TBOPYECKON M JPYIMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JAEATEIBHOCTH TIPH
BBITIOJIHEHUHN y4eOHBIX, II03HABATEJIbHBIX 3afay, BBIIOJHEHUH XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHHHM Y4YEOHBIX MPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAaHHIO U B3aMMOIIOMOIIIM B MPOLIECCe 3TOM yuyeOHOMN eATelbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIKHA CBOMX TOBapHIIEH ¢
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEHIECTBE U XHUMHYECKOW pEakIi, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAYKU U
COCTaBIISIIOIME OCHOBY Ui NMOHMMAHUS CYIIHOCTH HAYYHOW KAapTUHBI MUpA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX DPAa3BUTHUS MPHUPOIDI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM Cpeioi, O POJIH XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABaTEIbHBIE MOTHBBI, HAMPABJICHHBIC HA IOJIyY€HHWE HOBBIX 3HAHUU MO XUMHH, HEOOXOTUMbIE I OOBACHEHUs HAOII0JaeMbIX MPOIECCOB U
SIBJICHUH, TO3HABATEIbHOW, MHGOPMAIIMOHHON M YHMTATEIbCKOW KYIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSITENBHON paboOThl ¢ Yy4eOHBIMH TEKCTaMH,

CHp&BO‘-IHOﬁ J'IHTCpS.TypOfI, AOCTYIIHBIMH TCXHUYCCKUMHU CPECACTBAMU I/IH(i)OpMaI_II/IOHHBIX TeXHOHOFHﬁ;

HHTEPCC K 06y‘IeHI/IIO U IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTB, TOTOBHOCTh M CIIOCOOHOCTH K CaMOO6paSOBaHI/IIO, HpOCKTHOfI U MCCIEA0BATEIIbCKOM
ACATCIIBHOCTH, K OCOSHAHHOMY BBI60py HaIpaBJICHHOCTU U YPOBH O6Y‘IGHI/I$I B ,Z[aJ'ILHefII.HeM;

4) opMupoBaHNS KYJIbTYPbI 310POBbS:



0CO3HAHME LEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOILICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 3JI0pPOBBIA 00pa3 jKM3HHU, OCO3HAHUE TOCIEACTBUNA U
HETPUATHE BPEIHBIX NPUBBIUEK (YIIOTPEOICHHS KOOI, HAPKOTUKOB, KYpEHHs), HEOOXOJMMOCTH COOJIOZCHNUS MPaBMl 0€30MaCHOCTH MPH 00p allleHUH ¢
XMMUYECKUMU BEIIECTBAMH B OBITY M peaibHOMN JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTHYECKOMY U3YYEHUIO podeccrii M TpyAa Pa3IiyHOTO PO/, YBAKEHUE K TPYAY U pe3ysibTaTaM TPYIOBOH NESITEIBHOCTH, B TOM YHUCIIE
Ha OCHOBE IMPHMEHEHHs NPEJAMETHBIX 3HAHWUN 10 XWMHUHU, OCO3HAHHBIA BHIOOp WHAWBUIYAJBHOW TPACKTOPUU NPOJOJDKEHHsS OOpa3oBaHUS C YUETOM
JIMYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIEIIHON NMPOPEeCCHOHANbHOM AEATEIbHOCTH U pa3BUTHUS
HEO0OXOIMMBIX YMEHUH, TOTOBHOCTh aJJalTUPOBATHCS B PO(ECCHOHATILHON CpEIE;

6) IK0JIOrHYECKOT0 BOCTIUTAHUSI:

IKOJIOTHYECKH I1e7Ieco00pa3Hoe OTHOIICHHE K MPUPOC KaK UCTOYHHKY )KH3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHMUS, TOHUMAaHUE IICHHOCTH 37I0POBOTO
u 6e30macHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3HYECKOMY M IMICUXUYECKOMY 3I0POBBIO, OCO3HAHHE IIEHHOCTH CO OJTFOICHHUS
MIpaBUIT 0€30TIACHOTO TIOBEICHUS TTPH PabOTe ¢ BEIIECTBAMH, a TAKXKE B CHTYalUSX, YIPOXKAIOIINX 370POBBIO M KU3HHU JIFOCH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJIydaeMble NMPU U3yYECHUH XUMUH, JUIS PEHICHUs 3a/lad, CBS3aHHBIX C OKPY)Kaolleld MPUPOJHON cpemoH, s
MOBBILIECHUS YPOBHS 3KOJOTHYECKOM KYJIbTYphl, OCO3HAHUS IJI00aIbHOTO XapaKTepa SKOJIOrMYeCKUX MpoOseM U MyTel UX pelieHHs MOCPEICTBOM METOJIOB
XUMUH, SKOJIOTHYECKOTO MBIIIJIEHUS, YMEHHS PYKOBOJICTBOBATHCS UM B ITO3HABATEIbHON, KOMMYHUKAaTUBHOW U COLMATIBHON MTPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMbIe JUIsi (DOPMUPOBAHHS MHUPOBO33PEHHUS OOIIEHAay4yHBbIE MOHATUS (3aKOH, Teopus,
MPUHIINI, TUoTe3a, (akT, cucreMa, IMpolecc, SKCIEPUMEHT W JIPYroe.), KOTOpPhIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpeaMeTax Hu
MO3BOJISIIOT HAa OCHOBE 3HAHUM U3 3TUX IpeaMeToB (OPMUPOBATH MPEICTABIEHHWE O LEIOCTHOM HAYYHOW KapTHHE MHpa, M YHUBEPCAJIbHbIE ydeOHbIE
necTBus  (MO3HaBaTeNbHbIE, KOMMYHHKATHUBHBIC, pErYISATUBHBIE), KOTOpble OOECIeuynBalOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM eATEIbHOCTH.

Ilo3naBaTenbHBIE YHHBeEPcAIbHbIE YueOHbIE el CTBUS

Ba3oBble 1oruyeckue aeiicTBus:

YMEHHSI HUCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS TPU OCBOCHUM 3HAHMIA: PACKpPHIBATh CMBICT XHUMHUYECKUX MOHSITHHA (BBIOCNATH HX
XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTHMMH MOHSITHUSIMH), UCIOJIB30BATh MOHATHS ISl OOBSCHEHHUS OTACIBHBIX (DaKTOB M SBICHHIA,
BBIOMPATh OCHOBAHMS U KPUTEPHUH Ui KIACCH(PHUKAIIMN XUMHUYECKHX BEIIECTB M XMMHUYECKUX PEaKIMi, YCTaHABIMBATh MPUYUHHO-CIICACTBEHHBIE CBSI3U

MCKIAY 00BbeKTaMHU HU3YUYCHUS, CTPOUTH JIOTUUCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), ACJ1aThb BBIBOJAbI U 3aKIIIOYCHH A,

YMCHHC MMPUMCHATH B IIPOLIECCE MO3HAHUA ITOHATHSA (Hpe,[[MCTHBIC u MCTaHpCIlMCTHBIC), CHUMBOJIMYCCKHEC (3HaKOBBIC) MOJCIIN, UCTIOJIb3YCMBIC B XUMHU,
Hp606pa3OBBIBaTL IMUPOKO MNPUMCHACMBIC B XHMHWU MOJCIIbHBIC TPCACTABJICHUA — XUMHUYECKHUM 3HaAK (CI/IMBOJ'I 3J'ICMCHT8.), XUMHNYCCKasA (bopMyna )51



YpaBHCHUC XUMHUYECKOM p€akuuun — IHpu PCHICHHUU yqe6H0-HO3HaBaTeHLHLIX 3agad, C y‘IéTOM 9TUX MOJACIBHBIX HpeﬂCTaBHGHI/If/’I BbIAABJIAATD H
XapaKTCpU30BaTh CYHICCTBCHHBIC IMMPHU3HAKHU H3Yy4aCMbIX 00BEKTOB — XMMHUYECKUX BCIICCTB U XUMHNUYCCKHX peaKuHﬁ, BBISABIIATD O6H_II/IG 3aKOHOMCPHOCTH,
MPUYNHHO-CJICACTBCHHBIC CBA3HU U MMPOTHBOPCUHNA B U3YUACMbIX ITPOLICCCAX U ABJICHUAX.

ba3oBble ncciaenoBareibCKHe AeiCTBHS.

YMCHHUEC HUCIHOJb30BATh IMMOCTABJICHHLIC BOIIPOCHI B KAYE€CTBC MHCTPYMCHTA IMO3HAHHA, 4 TAKKEC B KAa4YCCTBE OCHOBBI IJIA (1)OpMI/Ip0BaHI/I$I THUIIOTE3bI 110
IMPOBECPKE MPAaBHUIIBHOCTU BBICKA3bIBACMBIX CY)KILGHI/II\/JI;

MpHOOpEeTEeHNE OMbITa MO IUIAHUPOBAHMIO, OPTaHM3ALMU M MPOBEACHHUIO YYEHHMUECKHX SKCIIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIBHO TPOTHO3UPOBAaTh €ro pe3ynbTar, (popMmynupoBaTh OOOOLIEHHMS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOIO OIBbITA, HCCIIEJOBAHMUS,
COCTaBJISATh OTYET O MPOJIeTaHHON padoTe.

Pa6ora ¢ undpopmanmueii:

yYMEHHE BBIOMpATh, aHAJIM3UPOBATH M HHTEPIPETHPOBATh HMH(GOPMALMIO Pa3IMYHBIX BUAOB M (OPM NPEICTABICHHUS, MOJIYYaeMYI0 M3 pPa3HbIX
HCTOYHUKOB (HAyYHO-TIOMYJSIpHAsi JHUTepaTypa XUMHYECKOIO COJepaHMsl, CIpaBOYHble mocoOus, pecypcbl HHTepHeTra), KpPUTHUYECKH OIICHUBATh
MPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHUIO;

YMEHHE TPUMEHSTh pPa3IMuHBIe METOABI M 3ampoChl NMPH TMOWUCKEe M OTOOpe HWH(POpPMAIMM M COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJWMBIX JUIS
BEITIOJTHEHUSI y4eOHBIX M TI03HABATENBHBIX 337a4 OMNPENSIIEHHOTO THIA, TNPUOOPETCHHE OIbiTa B OOJIACTH HCIOJIB30BaHHUS HWHMOPMAIIHOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJAJCHHE KYJIbTYpOW aKTHBHOTO WCIOJIB30BAHUS PA3IMYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSITEbHO BHIOMpPATH
ONTUMAIILHYIO (OpPMY TPEACTaBICHUS WHPOPMAUU M WLTIOCTPUPOBATH pellacMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMu, IPYTUMHU (GopMaMu
rpaguKyd U UX KOMOUHAITUSIMU,

YMEHHE HCIIONb30BaTh U aHAIU3UPOBATH B IMpoliecce y4eOHOW M MCCIEAOBATEIbCKOM NEATENBbHOCTH MH(OPMALIUIO O BIMSIHUUA MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAOIIeH TPUPOIHON Cpebl.

KomMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUSA:

yMEHHs 3a7aBaTh BOINPOCH (B XoJe auanora v (WiM) AUCKYCCHUH) TO CYHIECTBY OOCYXJIaeMoW TeMbl, (OpMYyIHUPOBATH CBOM MPEIIOKECHUS
OTHOCHUTEIILHO BBITIOJIHEHUS IPEIOKEHHON 3a1auu;

YMCHHUSA NMPEACTABJIATD MMOJIYYCHHBIC PE3YJIbTAThI MO3HABATEIBLHOM JIeSITEILHOCTU B YCTHBIX U MUCbMCHHBIX TCKCTAX; ACIATh MMPE3CHTALUIO PE3YJIbTATOB
BBIIIOJIHCHUA XUMHUYCCKOI'O 3KCIICPUMCHTA (na6opaTopHoro OIIbITA, J'Ia60paT0pH01>i pa60TBI 10 UCCIIEJOBAHMIO CBOMCTB BCIICCTB, yqe6H0r0 HpOGKTa);

YMCHUA yqeGHoro COTpyAHNYCCTBA CO CBCpPCTHUKaMU B COBMECTHOM MO3HABAaTEIbHOM M HMCCIAEIOBATEIBCKON ACATEIBHOCTH npu pCHICHUN
BO3HHKAOIINX Hp06J'ICM Ha OCHOBC yqéTa O6I_I_[I/IX HHTEPCCOB M COIJIACOBAHUA MO3UITAN (O6CY)K,Z[CHI/I${, o0OMeH MHCHUSAMHU, «MO3IOBBIC HITYPMBbD»,
KOoOpAuHalus COBMCCTHBIX ﬂCﬁCTBHﬁ, ONPCACIICHUEC KPUTCPHUCB 110 OLICHKC KAaUYCCTBA BBINIOJIHEHHOM paGOTLI n ;[pyrne).



PerJIﬂTHBHLIe YHUBEpPCAJIbHBbIC y‘leﬁHLIe JeHdCcTBHUA:

YMEHHUE CaMOCTOATENIBHO OMPEICINATh LENN NeSITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTHPOBAThH
CBOIO JEATENBHOCTh, BbIOMpaTh HambOosee 3((eKTUBHBIE CIOCOOBI pelIeHHS YYEOHBIX M IO3HABATENIBHBIX 3aJad, CaMOCTOATENIBHO COCTABISATH WIIH
KOPPEKTHPOBATh MPEUIOKEHHBIA AITOPUTM JCWCTBUN TPU BBIMOJHEHUM 3aJaHU ¢ y4ETOM MOJY4YEeHHUS HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKLHUAX, OLCHUBATH COOTBETCTBUE IIOJYYEHHOIO pe3yjbTaTa 3asBJICHHOW II€JIM, YMEHHME WCIOJIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI,
IIPEUIaraeMble B yCIIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOEHHIO O0S3aTEIBHOTO COJIEP’KaHUsS, YCTaHOBJIEHHOIO JaHHOU (enepanbHON paboyeil mporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIE O0YYArONIMMHUCA HAy4YHBIE 3HAHUS, YMEHHUS M CHOCOOBI JEHCTBUM, CHCIMPUUECKUE IS MPEAMETHON 00macTu «XuUMHUSD), BUJIBI
ACATCIIBHOCTH 110 NIOJTYUCHUIO HOBOT'O 3HAHUS, €r0 MHTCPIPCTALIUU, npeo6pa3013aHm0 " MPUMECHCHUIO B Pa3IMYHBIX y‘-I€6HI>IX M HOBLIX CUTyallUsX.

K xonIty 00yueHus B 8 kjiacce nmpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PaCKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX TIOHSATHIA: aTOM, MOJIEKYJIa, XAMHUYECKHH 3JIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh ((0THOPOTHAS
U HEOJHOPOMIHAs), BAIEHTHOCTh, OTHOCHUTENbHAs aTOMHAas W MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBasl OIS
XAMHYECKOTO JIEMEHTa B COCMHEHNH, MOJISIPHBIA 00BEM, OKCHJI, KUCIOTa, OCHOBAHUE, COJIb, HIEKTPOOTPHLATEILHOCTh, CTEIICHh OKUCIICHNS, XUMUYIECKast
peakius, Kiaccu(puKanys peakiuii: peakuud COSIMHEHHS, PEaKIMH PA3I0KEHUs, PEaKIUU 3aMELICHUsS, PEeakIuu oOMeHa, 9K30- W IHIOTCPMHUYECKHE
peakiuy, TerIoBol 3(deKT peakuuu, SAPO aToma, 3JIEKTPOHHBIA CIOW aroMa, aTOMHas OpOWTaib, PagWyCc aToMma, XUMHYECKas CBs3b, HOJSApHAS U
HETIOJISIpHAs KOBAJICHTHAS CBSA3b, HOHHAS CBS3b, HOH, KATHOH, aHHOH, PAaCTBOP, MaccoBas JI0JIs BellecTBa (POLCHTHAs KOHIIEHTPANus) B PaCTBOPE;
WILTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHITUH U IPUMEHSTD TH TOHSTHS ITPH ONMUCAHUH BEIIECTB U UX MPEBPAICHHIA;

UCTIOJIb30BATh XUMUYECKYIO CHMBOJIMKY JJIsl COCTaBJICHUS (JOPMYIT BEIIECTB U YPAaBHEHUH XUMUYECKUX PEaKIIni;

OIIPENETATh BAICHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX, CTCIICHb OKHCICHUS 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, NMPHHAIIECKHOCTH
BEILIECTB K OINpeeIEHHOMY KJIaCCy COeIMHEHUH 1Mo (hopMyIaM, BUI XUMHUECKOI CBSA3H (KOBAaJIEHTHAS M MIOHHAS) B HEOPTraHWYECKUX COCTMHECHUSX;
packpbiBath cmbicn [lepuommueckoro 3akona /. Y. MenzaeneeBa: IeMOHCTpPHUPOBaTh MOHMMAaHHE IEPHOJMYECKON 3aBHCHUMOCTH CBOMCTB XHMHYECKHUX
3JIEMEHTOB OT MX IOJIOKeHUs B [leprouueckoii cucreme, 3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUCHHS,
3akoHa ABOTajpo;

OINUCHIBATh M XapakTepu3oBaTh Tabmuunylo (opmy [lepmoauueckoil cuCTEMbl XMMHUYECKHX DJIEMEHTOB: pa3linyaTh MOHATHUS «TJaBHasg noarpymmna (A-
rpynma)» u «mnodounast noarpynmna (b-rpynma)y, maneie u OonblIe NEpHUOAbI, COOTHOCUTH 0003HAUYEHHS, KOTOpbIEe UMEroTcsl B Tabnuue «lleproanueckast
cucTeMa XUMHU4eckux 31eMeHToB J|. M. MenaeneeBay ¢ 4HCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsl sApa,
oO111ee YncIIo 3JIEKTPOHOB M pacIipeIeNIeHUe UX 10 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUYECKHE JI€MEHTHI, HEOPraHUYEeCKHe BELIeCTBA, XUMUYECKUE PEaKLUH (110 YUCIY U COCTAaBY YYaCTBYIOLIUX B PEAKIMU BELIECTB, 10
TEII0BOMY 3h(DeKTy);

XapakTepu30BaTh (OMHMCHIBaTh) OOIIME XMMHMYECKME CBOMCTBA BEIIECTB pA3IUYHBIX KJIACCOB, MOJTBEPXKJas OMNHMCAHUE MpPUMEPaMHU MOJEKYISIPHBIX
YpaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYeCTBEHHOT'O COCTaBa, BO3MOXKHOCTH NMPOTEKAHUS XMMUYECKUX NMPEBPALEHUN B pa3IUYHbIX
YCIIOBHUSX;



BBIUUCIIATH OTHOCUTEIHHYIO MOJIEKYISAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEHTa 1o (opMyle COCIUHEHUS, MACCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI 10 YPABHCHUIO XUMUYECKOU PEAKIUY;

MPUMEHITh OCHOBHBIC OIEPAIMM MBICIUTEIBHON JCSITENFHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, O0OOIIECHHE, CHUCTEeMATH3AlHI0, KIACCU(DUKAIINIO,
BBIABJICHHUC MPUYMHHO-CIICACTBCHHBIX CBSI3eU — AJIL U3YYCHUA CBOMCTB BCIICCTB U XUMHNYCCKUX peaKqu/'I, CCTCCTBCHHO-HAYYHBIC MCTO/IbI ITO3HAHUA —
HaOII0/ICHUE, U3MEPEHUE, MOJISITUPOBAHHE, IKCIIEPUMEHT (PeaTbHbIN U MBICIICHHBIN);

CJIEIOBATh MPABHUIIAM TIOJIH30BAHUS XUMUYECKOU MOCYI0M B TaOOPaTOPHBIM 000pyIOBAaHUEM, a TAKXKE MTPABUIIaM OOpaIlleHHUs ¢ BEIIECTBAMH B COO TBETCTBUU
C WHCTPYKIUSAMU 10 BBIMOJTHCHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IO TIOJYYCHHIO U COOMPAHMIO Ta3000pa3HBIX BEIISCTB (BOJOPOJa M KHCIOPOJA),
MIPUTOTOBJIICHUIO PACTBOPOB C OIPEICIEHHONW MAacCOBOW JOJICH PAacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W IMPOBOJUTH XUMHYECKHE IKCTICPUMEHTHI TI0
pacro3HaBaHHUIO PACTBOPOB MIEJIIOYEH M KUCIOT C TOMOIIBIO0 HHIUKATOPOB (JTakMyc, peHoI(TanenH, MeTHIOPAHX U JPYyTrHe).

K xonIity o0yuenus B 9 kjacce npeaMeTHbIE pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh CHOPMHUPOBAHHOCTD Y 00yUYaOIIUXCST YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKHUX NOHATUN: XUMUYECKUN 2JIEMEHT, aTOM, MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKHUCICHMS, XUMHUYECKasl peaklys, XMMHUYEcKas CBS3b, TEIUIOBOM 3PQEeKT peakuuu, MOJb, MOJISIPHBIN
00BEM, PacTBOpP, WIEKTPOJIMUTHI, HEIIEKTPOJIUTHI, IMEKTPOIUTHYECKAS JUCCOLMALUS, PEAKIIMM MOHHOrO OOMeHa, KaTalu3aTrop, XUMHUYECKOE PABHOBECHE,
oOpatuMble U HeOOpaTHMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE pPEAaKIIMH, OKUCIUTENb, BOCCTAHOBHUTENb, OKHUCIEHHE U BOCCTaHOBJIICHHE,
aIIOTpONHsl, aM(pOTEPHOCTh, XMMHUECKas CBS3b (KOBAJIEHTHAs, MOHHAs, METAJJIMYecKas), KpHUcTalsindeckas pemeéTrka, KOppo3usi METajluIoB, CIUIABBHI,
CKOPOCTh XMMHUYECKON PEaKLUH, MpeAesbHO AomyctuMas koHneHTpanus [1J[K BemecTsa;

MJUTFOCTPUPOBATH B3aNMOCBS3b OCHOBHBIX XUMHUYECKHUX ITOHATHN U IPUMEHSATH 3TU NOHATHUS IIPHU ONMCAHUU BEIIECTB U UX IPEBPALLECHUN;

UCIOJb30BATh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJICHUs ()OPMYII BELIECTB U YPAaBHEHUHM XMMHUYECKUX peaKIHii;

ONPECIATh BAJICHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX MIEMEHTOB B COCIUHEHUAX PA3IIMYHOTO COCTABA, MPUHAUIEKHOCTD BEIIECTB K O PEACIEHHOMY
KJIacCy COEIMHEHMH Mo (opMysnaM, BHJ XUMHUYECKOW CBS3M (KOBAJIECHTHAs, MOHHAs, METAJUINYECKAs) B HEOPraHMYECKHX COEIUHEHUSX, 3apsl MOHa IO
XUMUYECKOH (opMylie, XapakTep Cpe/ibl B BOJHBIX paCTBOPAX HEOPraHUYECKUX COETMHEHUH, TUIl KPUCTAIUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMblica Ilepuonuueckoro 3akona JI. . MenaeneeBa u 1eMOHCTPUPOBATh €0 NOHUMAaHUE: OIUCBIBATh U XapaKTEePHU30BaATh TAOIUYHYIO (OpMY
Ilepuonnyeckoit cucTeMbl XMMMUYECKHMX 3JIEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas nojarpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpynna)», mansie u
OoJblIME MEPHOABI, COOTHOCUTh O0O3HAuU€HMs, KOTOpbIE HMMEIOTCS B IEPUOJMUECKOM TabiuIe, ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMUMUYECKUX JJIEMEHTOB (COCTaB M 3apsl] sapa, oO0Ilee YHUCIO 3JIEKTPOHOB M paCHpeieieHHe HX II0 DJICKTPOHHBIM CIIOSIM), OOBSCHATH o0OLIue
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U UX COCAMHEHUI B IIPEJIENIaxX MaJIbIX IEPUOOB U TJIABHBIX IOATPYIII ¢ Y4ETOM CTPOEHUS UX aTOMOB;
KJIaccu(pUIMPOBaTh XUMUUYECKHE 3IEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEAKLUH (110 YUCIY U COCTAaBY YHYaCTBYIOLIUX B PEAKIMU BELIECTB, 10
TEII0BOMY 3P (HEKTY, IO UBMEHEHUIO CTEeNEeHEeH OKUCIICHUS] XUMHUECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMHMCHIBATh) OOLIME M CHelU(pUUYECKUe XMMUYECKHE CBOWCTBA IPOCTBIX M CIOXKHBIX BEIECTB, MOATBEp)KJasi ONUCAHHE NpUMepaMu
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEaKLIU;

COCTaBJIATh YPAaBHEHUS 3JCKTPOJUTHUECKONW AMCCOLMAIMU KUCIOT, IIeJ04Yeld M coJiel, MOJHbIe M COKpAIlEHHbIE YpaBHEHHs peakiiii MOHHOro oOMeHa,
YPaBHEHUS PEAKLUN, MOATBEPKIAIOIINX CYIIECTBOBAHUE N'EHETUYECKON CBA3U MEXK Y BELIECTBAMU Pa3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajlaHCca ITUX peaKIHii;

IIPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH IIPOTEKAHUS XMMUYECKUX NPEBPALEHUN B PAa3JIMYHBIX YCIOBHUAX;
BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MAacCOBYIO JOJII0 XUMHUYECKOTO 3JIeMEHTa 1o (opMysie COECAMHEHUS, MaCCOBYIO
JIOJIIO BELIECTBA B PACTBOPE, IIPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEAKLIUH;



coOJIr0IaTh MpaBmiia MOJIB30BAHUS XUMUYECKOH TIOCYI0N U J1a00paTopHbIM 000pYIOBAaHHUEM, a TAaKKe MpaBHiIa OOpAIIEHHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU TIO BBIOJHEHHUIO Ja0OPATOPHBIX XMMHYECKHX OIBITOB IO TOJTYYEHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aAMMHMAaKa M YIIIEKHCIOTO
rasa);

MIPOBOJIUTH PEAKIIMH, MOITBEPKIAIOIINE KaYeCTBEHHBIH COCTaB Pa3IMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOAUA-, KapOOHAT-
, (Gocdar-, cunmkar-, cynbdar-, THAPOKCHUA-UOHBI, KATHOHBI AMMOHHUS M HMOHBI HM3yYCHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHMYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE, 0000IIEeHNEe, CUCTEMATU3AllUIO, BBISBICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€M — JUIsl U3y4EHMsI CBOMCTB BEIIECTB U XMMHUYECKHUX PEAKIIMI, €CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUS — HAOJI0JICHUE, U3MEPEHUE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbII U MBICIICHHBIN).




TEMATUYECKOE IINTAHUPOBAHHUE

8 KJIACC
N3 anx JuexkTponHble (HudpoBbIE) JesTeJIbHOCTh YUYUTEJIA €
N HaunumenoBanue B o0pa3oBaTejibHbIE PeCypPChI yueToMm padoyeil mporpaMmsl
° cero
pa3aesioB U TeM BOCIIUTAHUA
n/n 94acoB

NPOrpaMMblI

IIpakTH4Yeckue
padoThI

KonTpoabHbie padoThl

Paszgea 1.IlepBoHavanibHble XUMHYECKHE MIOHATUHSA

11

I'naa 1. [lepBonadanbHbIe
XUMHNYCCKUEC ITOHATUSA

22

Nel. «IIpuembr
oOparieHus ¢
n1a60paTOPHBIM
o0opynoBaHuEM U
HarpeBaTCiIbHbIMHA
pudopaMm»

Ne2 «Habmrogenue 3a
TOpsIIIIed CBEYOII»

Nel «IlepBoHauaabHBIC
XUMUYECKUE TIOHSITHS

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesso
n/1521/start/

POIII ypok Nel-5.
MynbTUMEIUITHBIN JUCK,
npuioxenne kK yaueonuky O.C.
["abpuenssa Xumus 8 kiacc.
bubnuoTeka BuIeoypokoB
https://interneturok.ru (8
KJIacc)
http://maratakm.narod.ru Caiit
«Mup xumun»
http://webelements.narod.ru
[Tonynspuas 6ubnroTexa
XUMHUYECKUX DJIEMEHTOB
https://videouroki.net/video/01
-himiya-kak-chast-
estestvoznaniya-predmet-
himii.html

[ToGyxneHue MKOIHLHUKOB
coOroaTh Ha ypoKe
00IIEeNPUHATHIE HOPMBI
TTOBEJICHUS, TIPABHJIA OOIIICHUS
CO CTapIUMU (YUUTETSIMU) U
CBEpPCTHUKAMHU (IIKOJIbHUKAMH ),
MIPUHIIATIBI YIEOHOM
JTUCIUIUINHBI U
CaMOOPTaHU3alINN;

OKHCAUTENbHO-BOCCTAHOBHUTEIbHbIE peaKkiuu

Pasnean 2. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 31eMeHToB /I, . MenaesneeBa. Ctpoenne aroM0B. XUMHYeCKasi CBA3b.

2.1

I'napa 2. [lepuoguueckuit

6

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

Hcnonb3oBanue
BOCIIMTATEIbHBIX BO3MOKHOCTEN




3aKOH M CTPOCHHEC aTOMa

POIII ypox Ne25-28
MynbTUMEIMIHBIA TUCK,
npuioxenue kK yaeonuky O.C.
["abpuensn Xumus 8 kiacc.
bubnuoTeka Bu1e0ypokoB
https://interneturok.ru (8
KJIacc)
http://classchem.narod.ru
KouTpen — Xumus 11s Beex:
yaeOHOMH(POPMAITUOHHBIH
CauT.

http://chemistry. narod.ru
XuMuK.py: caiit 0 Xumun
https://videouroki.net/video/3-
pieriodichieskii-zakon-i-pskhe-
d-i-miendielieieva.html
https://resh.edu.ru/subject/lesso
n/2053/start/

COJZIEp>KaHUsl yUEOHOTO
IpeaMeTa yepe3 AEMOHCTPALIUIO
JEeTSM IPUMEPOB
OTBETCTBEHHOTI'0, TPAXk/IaHCKOTO
MOBEJICHUS, TIPOSIBIICHUS
4eJI0BEKOII00Us 1
J100pOCEPACYHOCTH, Yepe3
110100p COOTBETCTBYIOLIUX
TEKCTOB JJIsl YTEHHUSI, 3a]1a4 JUIs
pelieHus, TpoOIeMHbIX
CUTyalui aist 00CyXJIeHUs B
KJacce;

2.2

I'naBa 3. CtpocHne
BellleCTBa. XUMHUUIeCKast
CBSI3b

Ne2 «CtpoeHune aToMa

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POHI ypok Ne29-34
MynbTUMEIUIHBIN JUCK,
npunoxenue K yueonuky O.C.
["abpuensn Xumus 8 kiacc.
bubnuoTeka BUaEOypOKOB
https://interneturok.ru (8
KJIacc)

http://chemistry. narod.ru
XuMuK.py: caiiT 0 xXumMuu
https://skysmart.ru/articles/che
mistry/himicheskaya-svyaz
https://skysmart.ru/articles/che
mistry/okislitelno-

[IpuBneyeHne BHUMAHUS
IIKOJIBHUKOB K IIEHHOCTHOMY
aCIIeKTy U3y4aeMbIX Ha ypOKax
SIBJICHUM, OpraHu3aius ux
paboTHI ¢ TIOJTydaeMO Ha YpOKe
COIMAJIbHO 3HAYMMOM
nHpopManuen —
WHUIMAPOBAHUE €€
00CyXIeHUS, BBICKa3bIBAaHHS
YYaIIUMHKCS CBOETO MHEHHSI 110
ee MOBOY, BRIPAOOTKU CBOETO K
HEH OTHOIIICHUS;




vosstanovitelnye-reakczii

Paznen 3.Baxkneiimme NPpEeaACTABUTEC/IN HEOPraHNIECCKUX BeUICCTB

3.1 | I'n1aBa4. 8 Ne 3. https://resh.edu.ru/subject/29/ | YcraHoBiICHHE HOBEPUTEIBHBIX
«IIpurorosieHue https://resh.edu.ru/subject/29/8/ | oTHOmIEHNI MEXTY yIUTENEM M
Bona. PactBopsl .
pacTsopa ¢ https://resh.edu.ru/subject/lesso | ero YUCHHKAMH,
OnpeﬂeﬂfHHOﬁ } n/2062/main/ CIIOCOOCTBYIOIIUX TIO3UTUBHOMY
MaccoBoH Josten POUOI  ypox Nel4,17,18,23. | BocpusaTuio YYaIIMUCS
11: :CT::TF; e;j:{oro MynbTUMe TMITHBINA TMCK, | TpeOOBaHUM M MpPOChO yduTens,
. npuioxxenre K yueoHuky O.C. | npuBJIeYEHHIO MX BHUMaHUS K
abpuenssn Xumusa 8 kiacc. | o06cyxmaaeMoi Ha ypOKe
bubnuoreka BUJICOYPOKOB | HH(pOpMALIUU
https://interneturok.ru (8
KJI1acc)
http://chemistry. narod.ru
XuMuK.py: caiit 0 Xumun
3.2. | Inaea5. 5 https://resh.edu.ru/subject/29/ | ®opmupoBaHie OTBETCTBEHHOTO
https://resh.edu.ru/subject/29/8/ | otHomICHMS K YUCHHIO,
KomraecTsenmbie POIII YpOK Ne®.9,10. | rOTOBHOCTH M CIIOCOOHOCTH
OTHOTICHHA B XHMHH MynbTUMe TUITHBIN JTUCK, | 0OyYaromuxcsi K CaMOPa3BUTHIO
npuioxxkenue k yueOHuky O.C. | u camMmooOpa30BaHUIO HAa OCHOBE
I'abpuensn Xumusa 8 Kjacc. | MOTUBAlMM K OOYYECHHIO |
bubnuoreka BUJICOYPOKOB | MTO3HAHUIO
https://interneturok.ru (8
KJIacc)
http://chemistry. narod.ru
XuMuK.py: caiit o xumuu
https://www.yaklass.ru/p/himij
a/8-klass/raschetnye-zadachi-
po-khimii-14608/kolichestvo-
veshchestva226776/re-
9lae5ac2-1e8d-4f6d-936f-
0645b96f2afa
3.3 | I'nasa 6. 11 | Ne 4. «Peurenue Ne3 «Baxueimue knacesl | https://resh.edu.ru/subject/29/ | ®opmupoBanue IEJIOCTHOTO




Baxkneiimme xiaccel
HEOPTaHUYECKUX
COCIUHECHUMN

3KCIIEPUMEHTAJIBHBIX
3a]1a4 1Mo TeMe
«Baxxnelmme Ki1acchl
HEOPraHUYECKHUX
COCTUHEHU»

HEOPraHUYECKUX
COCTUHEHUI

https://resh.edu.ru/subject/29/8/
pPolI YpOK Nel5-24
MynbTUMEIMITHBIA JIUCK,
npuwioxenue k yueonuky O.C.
['abpuensn Xumuss 8 Kiacc.
bubnuoteka BHUJICOYPOKOB
https://interneturok.ru (8
KJIacc)
http://classchem.narod.ru
KouTpen — Xumus mia Bcex:
yaeOHOMH(POPMAITUOHHBIH
cairt

http://chemistry. narod.ru
XuMuK.py: calit o XumuHu
https://www.yaklass.ru/p/himij
a/8-klass/klassy-
neorganicheskikh-veshchestv-
14371/Kklassifikatciia-
veshchestv194235/re-
a01b9a83-e412-44d8-b12f-
albfl6aa7772

MHUPOBO33PCHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3sBUTHUA HAayKHn u
0011ecTBEHHON MPAKTUKU

3.4

I'maBa 7.

Kucnopon. I'openue

No5. «Ilomyuenue u
CBOMCTBA KHCJIOPOJIa»

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/
POl ypok Nell,12,15,16,23.
MynbTUME IUITHBIN JIHCK,
npuioxenue K yaeOHuky O.C.
I'abpuensn Xumus 8 Kiacc.

bubnuoreka BUJIEOYPOKOB
https://interneturok.ru (8
KJIacc)

http://www. nanometer.ru
OnnaiiH-cIIpaBOYHUK
XUMHUYECCKUX JJICMCHTOB

WebElements
https://interneturok.ru/lesson/c
hemistry/8-klass/bvewestva-i-

dopmMupoBaHue OCHOB
9KOJIOTHYECKOM KYJIBTYPBI
COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIUIEHUS




ih-prevraweniyab/sostav-
vozduha

3.5

I's1aBa 8.

Bonopon

Ne6. «Ilomyuenue
BOJIOpOZa U
HCCIIEZIOBAaHUE €T
CBOICTB»

KonTtpoanHas padora 3a
roa

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/
YPOK Nel3,19,20,21,22.
MynbTUMUANAHBIA JUCK,
npwioxkenue k yaeonuky O.C.
['abpuensn Xumuss 8 Kiacc.

bubnuoteka BHUJICOYPOKOB
https://interneturok.ru (8
KJIacc)

http://classchem.narod.ru
KonTpen — Xumus ajist Bcex:
yaeOHOMH(POPMAITUOHHBIH
cairt

http://experiment.edu.ru
AJIXUMUK:  caiitr  JLIO.
Anukb6epoBoit
https://resh.edu.ru/subject/lesso
n/3119/main/
https://www.sites.google.com/s
ite/himulacom/3BoHOK-Ha-
YpOK/8-KJ1acc-nepBhIi-TO/I-
00yueHus1/ypok-47-KUciaoThl-
cocTaB-KJIaccupuKanus-
HOMEHKJIaTypa-ToJlydeHue-
KUCJIOT
https://www.sites.google.com/s
ite/himulacom/3BoHOK-Ha-
ypOoK/8-Kinacc-nepBbId-TO-
00yueHus/ypok-49-
coJIUKIaccupuKaIs-
HOMEHKJIaTypa-CrocoObl-

dopmMupoBaHue
310pOBOr0 M 0€30I1aCHOTrO
obOpaza KU3HH;

OCHHOCTHU

YCBOCHUE
Hp aBUJI I/IHILI/IBI/II[yaJIBHOFO nu
KOJIJIEKTUBHOT'O 0e301acHOTO
IIOBCACHUA B T~Ip€:3BI>I‘~IaI\/'IHI>IX
CUTYyalusX, YIPOKAOIIUX

YKW3HU U 3JI0POBBIO JHOJIEH




MOJIyYEHHUSI-COJIEN

Hroro 68 6
9 KJIACC
Ne | HaumenoBanue | KosmuecrBo IIpakTuyeckue KonTposabHbie daekTpoHHble (uudpoBbie) 00pazoBaTebHbIE JesiTeJIbHOCTD
n/m | pa3iesioB U TeM 4acoB padoTbl padoTbI pecypcbl YUHTEIS ¢ Y4eTOM
NPorpamMmbl paGoueii
1 | IToBTOpEHwHe 5 https://resh.edu.ru/subject/29/ OpOrpaMMBb1
Kypca 8 kiacca https://resh.edu.ru/subject/29/9/
MynbTUMETUUHBIA JTUCK, TPWIOKEHUE K YICOHUKY BOCIIMTAHMH
O.C. labpuensu Xumust 9 KJ1acc.
Bbubnnoreka BHJICOYPOKOB
https://interneturok.ru (8 KJ1acc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-
reshetka
2. | BemectBo u 19 IpakTHyeckas https://resh.edu.ru/subject/29/ [ToGyxnenue
XUMHYECKIE padora Nel Nel https://resh.edu.ru/subject/29/9/ IIIKOJIBHUKOB
peakiiuu «Msyqenne musnns | «CXHMIUCCKHC | pryjpp ypok Nel-4 coOIoIaTh Ha YpPOKe
YCIIOBUI MPOBENCHUS peakuunm»

XUMUYECKOU peaklnu
Ha €€ CKOpOCTH»
IIpakTHyeckas
padoTa Ne2

Pemenue
9KCHEPUMEHTAIBHBIX
3a1a4 10 TeMe
«CBoMCcTBa KHCIIOT,
COJIEW U OCHOBAHMM
KaK DJIEKTPOJIUTOB)»

MynbTUMEAUIHBIN AUCK, IPUIIOKEHHUE K YYCOHUKY
O.C. I'abpuensu Xumus 9 kiacc.

bubnmnoreka Bu1e0ypokoB

https://interneturok.ru (9 knacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-
ravnovesie

OOIIepUHATHIC
HOPMBI TIOBEJICHUS,
npaBuiia OOIICHHUS CO
CTapUIUMU
(yuurensimMu) u
CBEPCTHHKAMU
(IWIKOJTPHUKAMMU),
NPUHIUIBI YIeOHOH
JTUCITUTUIAHBI 1




CaMOOPraHU3aIUH;

Hewmeramnel

27

IIpakTH4yeckas
padora Ne 3
ITonyuenue consaHoM
KUCJIOThI
padora Ne4
Pewienne
OKCIICPUMCHTAJIbHBIX
3a/1a4 1o TeMe
«Kucnmopon u cepa»
IIpakTyeckas
padora Ne5
«lTonyuenue
aMMHaKa U U3y4CHHe
€ro CBOWMCTB»
IIpakTnyeckas
padota Ne6
«ITonmyueHue
OKcHuJa yriepoja
(IV) u nzydenwue ero
CBOIICTB.
Pacno3naBanue
KapOOHATOBY»

Ne 2
«Ioarpymnma
KHCIIOPOJIa»

Ne3
«HemeTauisn»

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POUI ypox Nel0

MynpTUMEAUUHBIN AUCK, IPHIIOKEHUE K YYEOHUKY
O.C. TI'abpuensin Xumus 9 kiacc.

bubnuoreka BUACOYpOKOB

https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POIII ypox Nel1-13

MynbTUMEAUHHBIN AUCK, IPHIIOKEHHUE K YYEOHUKY
O.C. T'abpuensin Xumus 9 kiacc.

bubnuoTeka BuIeoypokoB

https://interneturok.ru (9 xmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/sera-serovodorod-i-sulfidy

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POUI ypok Nel14-16

MynbTUMEAUIHBIN AUCK, IPHIIOKEHHUE K YYCOHUKY
O.C. I'abpuensn Xumus 9 kiacc.

bubnmnoreka Bu1e0ypokoB

https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-
klass/

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POUI ypok Nel7-21

MynbTUMEAUHHBINA JUCK, PUIOKEHNE K YISOHUKY

Hcmons30BaHue
BOCIIUTATEIbHBIX
BO3MOXKHOCTEH
COJICpIKaAHUS
yueOHOro npeaMeTa
yepes
JIEMOHCTPAITHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTIO,
TPaKIAHCKOTO
MTOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOJIIOOHS U
JI0OpOCEPICUHOCTH,
yepe3 moa0op
COOTBETCTBYIOITUX
TEKCTOB VI UTEHUS,
3a/1a4 IS pericHus,
POOJIEMHBIX
CUTYalUM 11
00CYXICHUS B
KJiacce;




O.C. TI'abpuensin Xumus 9 kiacc.

bubnmnoreka BuI€OypOKOB

https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-
klass/

Mertauis 11 IMpakTHyeckas https://resh.edu.ru/subject/29/ [TpuBneueHue
pabora Ne7 https://resh.edu.ru/subject/29/9/ BHUMAHUS
Pemenne PO ypox Ne23-27 IIKOJILHUKOB K
IKCTICPUMCHTANBHBIX MynbTUMEAUUHBIN AUCK, IPUIIOKEHHUE K YYEOHUKY LIEHHOCTHOMY
3a7a4 I10 TEME
O.C. I'abpuensH Xumus 9 kiacc. aCIeKTy U3y4aeMbIX
«MeTtabl U uxX
COCTHHEHU. bubnuoreka BuaeoypokoB Ha ypOKax sIBJICHUH,
https://interneturok.ru (9 xmacc) OpraHu3aius ux
https://skysmart.ru/articles/chemistry/kachestvennye- paboTHI C
reakczii MoJTy4aeMoii Ha

. YPOKE COIMAIIBHO
https://resh.edu.ru/subject/29/ "

. 3HAYNMOU
https.//resh.edu.ru/sub!ect/29/9/ EhOpMATHEH —
https://resh.edu.ru/subject/lesson/1607/start/

HHUIUUPOBAHUEC €€
POIII ypok Ne22
o o0cyxieHus,
MynbTUMETUIHBINA TUCK, TIPUIIOKEHNUE K YICOHUKY BEICKA3BIBAHIIS
O.C. TI'abpuensa Xumus 9 kiacc.
ydyaliuMHucs CBOCTO
bubnnoTeka BuI€0ypoKOB
. MHCHU 110 €€
https://interneturok.ru (9 kmacc)
. i : . o MOBOJY, BEIPAOOTKH
https://videouroki.net/video/himiya/9-class/khimiia-9- .
CBO€T'0O K HEN
Klass/ _

. ] o ] OTHOLLECHUS;
https://skysmart.ru/articles/chemistry/khimicheskie-
svojstva-metallov
https://skysmart.ru/articles/chemistry/korroziya-
metallov

Xumus u 6 Hroropas https://resh.edu.ru/subject/29/ dopmupoBaHue
OKpYy’Karomas https://resh.edu.ru/subject/29/9/ LIEJIOCTHOT'O
cpena

https://resh.edu.ru/subject/lesson/3504/conspect/151484/

MHPOBO33pCHUA,




MynbTUMEAUHHBINA JUCK, TPUIOKEHNE K YICOHUKY
O.C. I'abpuensa Xumus 9 kiacc.

bubnmnoreka BuI€0OypOKOB

https://interneturok.ru (9 kmacc)

COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAayKU U
00I111eCTBEHHOM
MIPAaKTUKHU

dopmMupoBaHue
OCHOB
JKOJIOTUYECKOU
KYJIbTYpbI
COOTBETCTBYIOLIEH
COBPEMEHHOMY
YPOBHIO
9KOJIOTHYECKOTO
MBIIUICHHS

Htoro

68




IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
Ne | Tema Koa-Bo Jara usyyenus DJIeKTpOHHbIe HH(ppoBbIe
4yacos o0pa3oBaTe/ibHbIE
Kontposbusbie | IlpakTuyeckue ITo miany IHo ¢pakry pecypesl
padoThI padoTsI 8 «A» 8 «b» 8 «A» 8 «b»
| IlepBonauajbHbIe 22
XHMUYeCKHe MOHATHS
1 [Mpenmer xumus. BemectBa u 1 0 0 https://academy-
UX CBOMCTRBA. MeTo b content.apkpro.ru/lesson/9ee6fd
HO3HAHUS B XUMHUH 8e-cc81-420c-ab3b-
7c5c3a618bc3
2 IIpakTuyeckass padora Nel. 1 0 0 https://academy-
IIpuembl Ge30macHOM paboThI C content.apkpro.ru/lesson/d6cb67
000pYIOBaHHEM H BEIIECTBAMH. f7-9858-4e35-a376-
CTpoeHue MIaMeHn. 39¢667da2315
3 Ywucrtele BelmeCTBA HU CMECH. 1 0 1 https://academy-
dusuyeckre W = XUMHYECKHE content.apkpro.ru/lesson/936660
P — 66-14b0-4623-9348-
163elb246aea
4 IpakTnyeckass pa6ora Ne2 1 0 0 https://academy-
«Habmronenne 3a  ropsmiei content.apkpro.ru/lesson/b5788a
CBEUOiDs 46-b8b5-421c-a520-
78794f8cc321
5 ATOMHO-MOJIEKYIISIPHOE 1 0 0 https://academy-
ydeHre. ATOMBI, MOJEKYJIbI H content.apkpro.ru/lesson/24899
HOHBL d03-b537-43db-bef1-
5de8204cefd5
6 BemectBa MOJEKYISIPHOTO H 1 0 0 https://academy-

HCMOJICKYJIAPHOTO CTPOCHUA

content.apkpro.ru/lesson/af5587
10-6318-445f-9939-
df152092846d




7 [IpocThlie U COXKHBIE BELIECTBA. https://academy-

XUMHUYECKHUE SIIEMEHTBL. content.apkpro.ru/lesson/a09089
19-5a02-4847-913f-
623b382fdd7f

8 [Tepuonaeckas Tadymma https://academy-

XUMHUYECKUX 3JIEMEHTOB content.apkpro.ru/lesson/4d025
84c-e19a-4f65-97f0-
bfce8d7f3eel

9 3HaKH XUMHUYECKUX BJIICMEHTOB. https://academy-

OTHOCUTENLHAs aTOMHAs Macca. content.apkpro.ru/lesson/1f6414
bc-b7a4-4e73-a823-
€95db002d259

10 | Xummueckue bopMyIbI https://academy-

MosekynsipHast Macca. content.apkpro.ru/lesson/081876
08-02b3-4c05-b334-
90c71cdd824b

11 Brruncienue MOJICKYJISIPHO I https://academy-

MAacchl BEIIECTBA content.apkpro.ru/lesson/663dc2

77-9e4f-43b8-af63-9102b8f23c09
12 3aKOH IOCTOSHCTBA COCTaBa https://academy-

BEIIECTB. BaJleHTHOCTH content.apkpro.ru/lesson/7e6f61

XUMHYECKUX DJIEMEHTOB. de-5ea6-46df-82b6-
e5c6ed877a09

13 Cocrasienne XUMHAYECKUX https://academy-

(GOpMyII 10 BaJIEHTHOCTH. content.apkpro.ru/lesson/d6381
3a3-2fal-4bel-a2a2-
51d64b48d3ba

14 BrrunciaeHuss 1mo XUMHWYECKHUM https://academy-

dopmynam. MaccoBast 10715 content.apkpro.ru/lesson/551fb2

JJEMEHTA B COEIMHEHUHU 82-dd5c-4b5d-90aa-
1d52dfe42f35

15 Brrunciaenue MaccoBOM JIOJIH https://academy-

DJIEMEHTA. IIpoBepounasn

content.apkpro.ru/lesson/527cf9




pabdora no Tteme «llpeamer

e7-1c21-49a4-866¢-

xumuu. BemecTBay 9c20f0a1585e

16 XHUMHUUYECKHE peakiu. 1 https://academy-

[IpusHaku XUMHYECKUX content.apkpro.ru/lesson/f8cb6a
peaxmuii 2c¢-5e34-41ce-8bc6-
38858066743

17 | 3akoH  COXpaHEHHSI  MacChl 1 https://academy-

BEIIIECTRA. XHUMHYECKIEe content.apkpro.ru/lesson/4da7eb
ypaBHEHHS. le-c088-42e8-ael4-
bf9ac9al67e4

18 | Cocrasnenue XUMHYECKUX 1 https://academy-

ypaBHEHUU content.apkpro.ru/lesson/e093dc
cf-40f3-4242-b78a-9f426bbd9od5f

19- | Tum XHMHYECKUX PEaKITUH. 2 https://academy-

20 content.apkpro.ru/lesson/b72d5
bbf-065c-4c51-be9d-
56349d4e4f7a

21 O6oOmaromuii  ypok IO TeMe 1 https://academy-

«TEepBOHAYATILHBIE XUMHYECKUE content.apkpro.ru/lesson/b5cbbe
IIOHSTUS) 71-093e-492d-be67-
€766a95bc03d

22 | KonrtpoabHasi paGora Neol 1 https://academy-

«IlepBoHaYaIbHBIE XUMHYECKUE content.apkpro.ru/lesson/61b6e2
IIOHSTUSD) 60-581b-4da9-bcc7-
0dab76ff795b

1] Ilepuoauyecknii 3aKOH H© 11

Hepuoguueckas cucremMa

XHMHYECKHX 3JIEMEHTOB.

Ctpoenue aToma. https://academy-

XuMH4YecKast CBSI3b content.apkpro.ru/lesson/b3fal2
96-01c6-4771-a9f0-

OKHCINTENBHO-

BOCCTAHOBHUTEC/IbHbIC PCAKIIUH

87e57b4e0af3




23 | AnHanu3 KOHTPOJBHON pabOTHI https://academy-
content.apkpro.ru/lesson/1d86d
0c0-f430-4d90-9bc3-
f263746fdb06

24 | Knaccudukammss XAMHUYECKUX https://academy-

3EMEHTOB. I[Tepuoauueckuii content.apkpro.ru/lesson/1fala6

saxon JI.W. Menpeneena 2d-1a6b-4a2a-b0d2-
094227d15a70

25 | CrpoeHnue aToMma.

Pacnipenenenne 31eKTpOHOB IO https://academy-
content.apkpro.ru/lesson/9eb6a5

SHEPTETUUECKAM YPOBHSIM

3 56-26cd-4113-b6df-

HadyeHU HeprUOIUIECKOT!
arenme CPHOMITHECKOTO cd534e62b05e

3aKOHa.

26 [Tepuoamaeckas TabnauIa https://academy-

XUMHUYECKHUX 3JIEMEHTOB content.apkpro.ru/lesson/8ceac6
80-8e78-467e-9583-
7ac88ba934e3

27 [Tepuoanaeckue A3MEHEHUS https://academy-

CBOMCTB aTOMOB content.apkpro.ru/lesson/58cce7
11-1b81-4d4a-8e80-
27e051fca4fo

28 OCHOBHBIE BHALI XUMHYECKON https://academy-

cBaI3u. MouHas cBI3b content.apkpro.ru/lesson/54f510
78-dbab-48a7-9aed-
50512952959

29 KosanenrHas CBS3b. https://academy-

DIEKTPOOTPUIIATETLHOCTD content.apkpro.ru/lesson/d1760e

XUMHUYECKHUX DJIEMEHTOB. Sc-4d36-49b3-b1f5-
c6e5ea2038f9

30 | KonTpoasnas pabGora Ne 2 https://academy-

«CTpoeHue aToMa»

content.apkpro.ru/lesson/565f0a
ac-e363-4e13-8724-
e€7d83828b4el




31 | Ananu3 KOHTPOJBHON pPabOTHI https://academy-
content.apkpro.ru/lesson/38e680
fe-524d-472d-a431-
935b8a5f848a

32- | CreneHb OKMCIICHUS https://academy-

33 content.apkpro.ru/lesson/e9564d
05-abea-455d-9367-
3a872d0dec7b

Pazaen 3. Baxueiimmue

npeacTaBuTe I u

HEOPraHNYeCKMX BEUIeCTB

3.1 | Boaa. PacTBopsI https://academy-
content.apkpro.ru/lesson/dea9b4
e0-e670-468d-be30-
b8425795b880

34 | Bopna. https://academy-
content.apkpro.ru/lesson/13556
db3-1863-4d5e-b13f-
bc4a01f8fa9b

35 XuMuyeckue CBOMCTBA u https://academy-

PUMEHEHHE BOIbI content.apkpro.ru/lesson/399b0
2d8-b3b7-4d17-bac6-
€088e08be8c5

36 | Bona — PacTBOPUTE. https://academy-

PacTBOpBL. content.apkpro.ru/lesson/658d9
77a-29ec-4e14-9bd1-
cdfdd073cd59

37 | MaccoBas 10111 paCTBOPEHHOTO https://academy-

BEIIECTBA content.apkpro.ru/lesson/a96f9a
30-eb66-4724-8171-
eda3c49b3d62

38 Pemienne 3agad Ha MaccoBylO https://academy-

JIOJIIO pAaCTBOPEHHOTO BEILIECTBA

content.apkpro.ru/lesson/837e87




c1-6bc6-432f-b090-c9926248849f

39 | Ilpaktuyeckass pa6ora Ne3

[IpuroToBeHHe  pacTBOpa C https://academy-

OIPEAEIICHHON MacCOBOM J0Jiei content.apkpro.ru/lesson/ab9825
ce-7a20-40e7-8294-

TBOPCHHOT! B TB

PAGTROPEHHOTO etiectsa adlc5bc44lab

(conmn).

40 | OOoOmammuidi ypokK Mo TeMme https://academy-

«Boga. PacTBopbi» content.apkpro.ru/lesson/9de6ad
6a-14f5-4d70-8233-
c47c742ed35d

41 O06o00mmenue o TeMe https://academy-

«CTpOeHHE BEIICCTBAY content.apkpro.ru/lesson/be8982
58-b059-43b1-b888-
7ba34054633d

3.2 | KoanyecTBeHHBIE OTHOIICHHU S https://academy-

B XUMHUHU content.apkpro.ru/lesson/6ela27

cf-e0fb-441b-98e7-db66df55eaea
42 KomnuectBo Bemniectsa. Moib. https://academy-

MognspHas macca. content.apkpro.ru/lesson/bfOcc8
49-f457-4b98-8691-
d6e9c6db6c10

43 Brruucienus c
o https://academy-

HMCIOJIb30BAaHUEM MOHITUH
content.apkpro.ru/lesson/b7719

(KOJITHECCTBO petnectsay " 8d7-0ff1-43ff-9afa-a217fbd49451

«MOJIApHAs Macca»

44 3akoH ABoraapo. MoJsipHbIii https://academy-

00LEM T'a3oB content.apkpro.ru/lesson/704f20
53-ba7d-4e88-9240-
ec5047c3ab94

45 OOBEMHEBIE OTHOIIEHUS Ta30B https://academy-

IIpHU XUMHUYCCKUX PCAKIUAX.

content.apkpro.ru/lesson/ed900a
27-2af0-4c09-b273-
a8d554826e6a




46 Pemenne 3agad Ha BRIYMCIICHHUE 1 https://academy-
KOJIMUECTBA BELIECTBA, content.apkpro.ru/lesson/8a7457
MOJISIPHYFO MAacCy M MOJISIPHBIH 28-b0c2-4fd7-a4b5-
. a53a03aa57bb
00BbEM razoB
3.3 | Baxknueiimue KJ1aCChI 11 https://academy-

HEOPraHMYeCKHX COeTMHEHHU content.apkpro.ru/lesson/e55122
62-5951-4dc0-9449-
€580929fc13d

47 Oxcuanl 1 https://academy-
content.apkpro.ru/lesson/ba6347
02-f7e9-4ba2-aa5f-1bd600b01f80

48 Ianpokcuabl. OcHOBaHUS 1 https://academy-
content.apkpro.ru/lesson/be8cb0
7d-98a3-4355-a585-
€350988c4e02

49 XuMuueckue CBOMCTBa 1 https://academy-

OCHOBAHUH content.apkpro.ru/lesson/ce740c
36-5da4-4944-803c-
7e38d1de30f9

50 | AmdotepHbie OKCH/IBI u 1 https://academy-

THIPOKCHIBI content.apkpro.ru/lesson/1a4886
96-3112-4ddc-b835-
fa0Ocf807a743

51 | Kucnortsl. IIpoBepounas 1 https://academy-

pabora 1o reme «OCHOBAHMS content.apkpro.ru/lesson/bf7593
3f-f74c-45af-8de9-45825e060659

52 XUMHYECKHE CBOUCTBA KUCIOT 1 https://academy-
content.apkpro.ru/lesson/48027c
6a-b989-44f8-a53a-
01052258532

53 Comn 1 https://academy-

content.apkpro.ru/lesson/4d3fb8
71-b36f-4c15-9f78-1e95ab89c35f




54 | Xumudeckue CBOMCTBaA COJCH https://academy-
content.apkpro.ru/lesson/62albb
70-314d-4f30-986d-16edccedfbfd

55 O00011IeHNE U CHUCTEMATH3AIUSA https://academy-
sHauuii Mo Teme «Kmaccel content.apkpro.ru/lesson/edd29
HEOPraHUYECKUX COECAUHEHUIN 8d0-0587-4343-b208-

be652591722d

56 | Ilpakruueckas paGora Ned
Pemienne skcriepuMeHTaIbHBIX https://academy-

. content.apkpro.ru/lesson/39acd9
3ajauy 1Mo TeMe «BaxHewime
ace copra ec 2c-c085-4bbb-alca-
bl HEOPraHUYECKUX
< . P 5381903204d2
COCAUHCHUN)).

57 KontpoabHas padora Ne3 https://academy-
«Baxxueite KIacChl content.apkpro.ru/lesson/b9c49a
HEOPTraHUYECKUX COEIUHEHUI 79-70f6-4ace-9394-

748241abd2d0

3.4 | Kucaopoa. I'openne https://academy-
content.apkpro.ru/lesson/62b40
b66-be96-4b38-b773-
fcad2b4f0023

58 AHann3 KOHTPOILHOM pabOTHI. https://academy-
content.apkpro.ru/lesson/26704
b07-306f-4eea-b6cf-
07ef4b45928e

59 Kucnopon, ero oOmras
XapaKTepPUCTUKA, HAXOXKICHHE B
MIPUPOJIE U TTOTyYEHHE

60 CsaoiicTBa KHCIOpOIa https://academy-
content.apkpro.ru/lesson/5d6ec6
75-8622-4130-ab86-
3daac2be38d0

61 [Ipumenenue KHCI0poJa
Kpyrosopot KHUcIopoaa B https://academy-

MPUPOJIE.

content.apkpro.ru/lesson/b9aeaa




8a-fbac-4726-b6cc-9533c98f3fa2

62 O30H. AJTOTpONHS  KHCIOPOJA. 1 https://academy-

Bosnyx u ero cocra content.apkpro.ru/lesson/86bb4
d13-c935-4a14-ba35-
2e492f9bd88e

63 IlpakTuyeckas  paGora  Neb 1 https://academy-

«Tonmyuyenue u CBOICTBa content.apkpro.ru/lesson/387f49

KHCIIOPOAa». Ob-5d6b-4831-b242-
374¢2f39102f

3.5 | Bomopon 5 https://academy-

content.apkpro.ru/lesson/34d1ce
d3-2599-4¢31-88c3-
051182cle65b

64 | KonTpoabHasi pa6ora 3a roj 1

65 | AHamu3 KOHTPOJBHOU pabOTHI. 1

66 Bonopon, €ro oOmas 1
XapaKTepUCTUKA, HAXOXKJICHUE B
MPUPOJE U TOTYYEHHUE.

67 IIpakTnuyeckass padora Ne6 1 https://academy-
«Ilonydenue BOZIOpOJA U content.apkpro.ru/lesson/9ee6fd
UCCIIEZIOBAHUE €r0 CBONCTBY. 8e-cc81-420c-ab3b-

7c5c3a618bc3

68 CaoiictBa u MIPUMEHEHHE 1 https://academy-

BOJIOPOJIA. content.apkpro.ru/lesson/d6cb67
f7-9858-4e35-a376-
a9c667da2315

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Ne Tema ypoka KonunyecTBo yacos Jara usyyenus DJIeKTpOHHbIe HH(ppoBbIE
n/m o0pa3oBaTe/ibHbIE PECYPChI
Bcero Konrpoabublie | IIpakTnuyeckue | I1JjiaH paxr
padoTsbI padoThI
IToBTOpEHHE OCHOBHBIX BONIPOCOB Kypca 8 kiacca (54.) ’
1 | Ilepuomudeckuii 3aKOH U TIEPHOANYECKAS CHCTEMA 1 0 0
xuM. 3nemenToB JI. I. MeHieeeBa B cBeTe Cebinka Ha ypok
CTPOEHHS aTOMOB
2 | Xumuueckas cBs3b. CTpOCHHE BEIIECTBA 1 0 0 https://academy-
content.apkpro.ru/lesson/e5f2e5d
a-8588-4081-9741-a3c13edd696d
3 | OCHOBHBIE KJTACCHl HEOPTaHUYECKUX COCTUHEHUH: 1 0 0 https://academy-
MIX COCTaB, KJIaccU(HKaIms content.apkpro.ru/lesson/6e13625
9-0b9f-44a4-9892-4a0d5d05ef27
4 PacuéTel Mo XUMHUYECKUM YpaBHEHUSM 1 0 0 https://academy-
content.apkpro.ru/lesson/d77750e
6-09f3-405a-802a-da9835991288
5 O000111eH1E U CUCTEMATHU3ALIMS 3HAHUN 10 TEME 1 0 0 https://academy-
«IToBTOpEHUE content.apkpro.ru/lesson/81f9%eal
a-d0c5-4e6e-8233-3feOef24abfe
Paznen 1. BemecTBo u xumuueckue peakuuu (19 4.)

6- 7 | OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. 2 0 0 https://academy-
content.apkpro.ru/lesson/66256d8
3-2d71-4b3a-ab7b-5da241324b8f

8 | Peakiuu coequHEeHUs, Pa3I0KEHHUS, 3aMEILIEHUS 1 1 0 0 https://academy-
06MEeHa C TOUKH 3pEHHs OKUCIICHUS U content.apkpro.ru/lesson/f68b376
BOCCTAHOBJICHHMSL. 4-33e0-479f-9276-86ad520fd687
9 TemoBoii a3 hekT XUMHUUECKUX peakiuii. DK30- U 1 0 0 https://academy-

content.apkpro.ru/lesson/8d3e66b




OHAOTCPMHUYCCKUC PCAKIINH.

c-63a8-4935-aea5-9d4ebc1243e5

10 | Cxopoctb xuMu4eckux peakunuii. [leppoHavanbHbie https://academy-
NPEJICTABIECHHS O KaTallu3e. content.apkpro.ru/lesson/e3c5ce5
8-baf7-46ec-b763-69bad4664990e
11 | Obparumblie u HeoOpaTuMBbIe peakiuu. [lonsTue o https://academy-
XUMHYECKOM PAaBHOBECHHU. content.apkpro.ru/lesson/76ee69b
b-9df2-4470-82ec-26957b8b25c0
12 | llpakTnuyeckas pa6ora Nel. MzyueHue BIHsTHUS https://academy-
YCIIOBUI TIPOBEJCHHSI XAMUIECKOW PEAKITNH Ha e€ content.apkpro.ru/lesson/5159b84
CKOPOCTb. 1-5603-45eb-8d1e-783a6de3d26a
13 | O0oO0IIeHNEe M CUCTEMATH3ALIMS 3HAHUI 110 TEME
«XVMHUYECKUE PEAKIIAN»
14 | KonTpoubHas padora Nel «Xumuueckue
peaKImm
15 | Aranu3 KOHTpOJIbHOH PaboThl. CyITHOCTH https://academy-
Iporecca 3EKTPOTUTHICCKON JTUCCOIHALIHH. content.apkpro.ru/lesson/47d6af1
b-698a-4050-8872-a5372d5ab4ae
16 | DnexTposUTHYECKAs TUCCOITUALINAS KHCIIOT, https://academy-
OCHOBAHUM’ U COJICHL. content.apkpro.ru/lesson/7314e9f
1-d359-4671-b515-1eda85615713
17 | Cnabple u cuibHBIC 3JEKTPOIHUTH. CTENeHb https://academy-
JICCOIIMAITIH. content.apkpro.ru/lesson/e7aba98
7-f351-4d05-a264-0ba234f49ffd
18- | Peakuuu HOHHOTO OOMEHA U YCIOBHS UX https://academy-
19 | mporekanus. content.apkpro.ru/lesson/c7318b9
d-2aae-4bc2-89e8-2103e0868c46
20- | XuMH4UeCcKHe CBOIICTBA OCHOBHBIX KJIACCOB
21 | HeopraHMYECKHX COCTUHEHHI B CBETE

MPEJCTAaBICHUN 00 HIEKTPOIUTHUECKOM
JUCCOLMALMU U OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUAX.

https://academy-
content.apkpro.ru/lesson/6cd047c
3-b0e8-47a9-a6d5-c051c801c942




22 | T'maponus colieid. https://academy-
content.apkpro.ru/lesson/22be6ef
d-b011-429b-b0d0-a6782513e849

23 | IlpakTnyeckas padora Ne2. Pemenue https://academy-

AKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «CBoicTBa content.apkpro.ru/lesson/eb16803
KHCJIOT, OCHOBAHUIA M COJICH KaK JIEKTPOJIUTOBY. d-54e5-4f63-bc8e-93ecbdba0155
24 | Pacuémwl no ypasHenusim Xum. peakyutl, eciu 00OHO https://academy-
u3 eeujecms 0aHo 6 usbvimxe. content.apkpro.ru/lesson/0072cdc
7-acld-44dd-89c7-9f1d1eb70b20
Paznen 2. Hemeranawi(27 1)

25 | XapakTepHucTHKa raJIoreHOB. XJIOP. https://academy-
content.apkpro.ru/lesson/2fa56ed
b-24b8-48de-8807-edb0b851cab9

26 | Xmoposogopoa. CossiHast KUCIIOTa U €€ COJIH. https://academy-
content.apkpro.ru/lesson/51e2d5c
f-2222-490b-8dc0-f87fcc8772b6

27 | IlpakTuyeckas padora Ne3 «Ilomydenue consHoOM https://academy-

KHCJIOTEI» content.apkpro.ru/lesson/f92ea7c9
-e3a6-4195-b341-a61e3e2490d3
28 | XapakTepucTuka KHCIopona u cepbl. CBOMCTBA U https://academy-
npuMeHnenue cepol. CepoBonopoa. Cynbhub. content.apkpro.ru/lesson/d4e05db
f-2615-4c45-9a39-62a664355136

29 | Okcun cepsl (IV). CepHucras kuciaoTa u €€ comu. https://academy-
content.apkpro.ru/lesson/11bd3e9
c-746d-4818-b2bb-19¢31cfde013

30 | KourpouasHasi padora Ne 2 « [Toarpynmna

KHCTIOPO/1a»
31 | AHanu3 KOHTpOJbHOH paboTel IIpakTHYeckas

padora Ne4.Penienne 3kcriepuMeHTaNbHBIX 33124
no Teme «Kucnopon u cepay.

https://academy-
content.apkpro.ru/lesson/9588fc6
7-14f3-4346-b2cc-8ec54c16bbal




32

Oxkcun cepsl (VI). CepHast kucioTa v €€ CONH.

https://academy-
content.apkpro.ru/lesson/7d4d7a3
0-3c8e-4ea9-a5b0-c9cf7c36a42f

33

OxucauTenpHble CBONCTBA KOHIIECHTPUPOBAHHOM
CEpPHOM KHUCJIOTBHI.

https://academy-
content.apkpro.ru/lesson/b7e6133
e-4c01-4e2f-8888-64416de798d4

34

XapaktepucTtuka azota u gpocdopa. A30T: CBOKCTBA

U IPUMEHEHUE.

https://academy-
content.apkpro.ru/lesson/7cc9015
2-504c-44ba-9dd2-ab4f6b3c2d86

35

AMMHaK.

https://academy-
content.apkpro.ru/lesson/4ebd438
3-2a33-401d-bb2b-77902435d54d

36

IIpakTHyeckas padora NeS. [lonyueHne ammuaka

U N3y4EHHUE €r0 CBOMCTB.

https://academy-
content.apkpro.ru/lesson/32660a4
7-4080-456b-a005-4bc477563aal

37

Coin aMMOHUS.

https://academy-
content.apkpro.ru/lesson/cde32b7
e-8b4c-4d10-8889-349a85b995b5

38

Pewenue 3a0au na onpedenenue maccosotl
(00vEMHOIL) QoNU 8bIXOOA NPOOYKMA PeaKyuu om
meopemuiecKu 03MONCHO2O

https://academy-
content.apkpro.ru/lesson/ae10269
1-936a-42dc-8629-3003a772c746

39

A3oTHas KHCOTA.

https://academy-
content.apkpro.ru/lesson/02e8791
9-08b3-4f95-bb96-2b66fee4d526

40

Conu a30THOM KUCIOTHI. A30THBIE YIOOpEHUSI.

https://academy-
content.apkpro.ru/lesson/52ale7b
e-12c9-4a16-8953-4d1cec58396b

41

®ocdop. Anmnorpomnus pocdopa. CoiicTBa
docdopa.

https://academy-
content.apkpro.ru/lesson/78ad63f
8-6e16-4cbe-bald-4cfcf033clde

42

Oxcup pocdopa (V). DocdopHas kucioTa u eé
conu. @ocdopHbie ynoOpeHusl.

https://academy-
content.apkpro.ru/lesson/ab5d645




5-a0ea-4f28-8617-07a52ad8f618

43

XapakTepucThKa yriiepoJia i KpeEMHHSL.
AmiotTponus yriepoja.

https://academy-
content.apkpro.ru/lesson/579aabf
2-3852-435f-9c34-bal273fd9a7a

44

XUMHYECKUE CBOMCTBA yriepoaa. Ancopoius.
VYrapHhslii ra3, cBoicTBa, (U3NOIOTHUECKOE
JICMCTBUE HA OPraHU3M.

https://academy-
content.apkpro.ru/lesson/cf9b895
b-ceca-4c46-9fd9-3d5ad2a3a8a2

45

Vriekucieii ra3. YrojabHas KUCIIOTa U €€ COMIH.
Kpyrosopot yrieponaa B mpupo/e.

https://academy-
content.apkpro.ru/lesson/40740cc
9-19ea-472e-ab4f-ade3dad50168

46

HepBOHa‘-IaJ'IBHBIC ITOHATHS 00 OPraHUYCCKUX
BCIICCTBAX KAK O COCIMHCHHUAX YIJI€pOaa

https://academy-
content.apkpro.ru/lesson/Oeea7ea
0-768b-4503-98b3-dac24d52e906

47

IIpakTHyeckas padora Ne6.Ilonyuenne okcnna
yriepoaa (IV) u uzyuenue ero CBOMCTB.
Pacno3naBanue kapOoOHATOB.

https://academy-
content.apkpro.ru/lesson/bc504ed
c-09be-4818-b9c4-17f6fb48e30a

48

Kpemuuii u ero coequHeHns

https://academy-
content.apkpro.ru/lesson/542fbae
4-bed1-463f-a2f8-ec775877b977

49

KonTpoabsHast padora Ne3«Hemeramib».

50

AHau3 KOHTPOJIBHOM paboOTHI.

https://academy-
content.apkpro.ru/lesson/d9ed76c
c-4eed-488b-aab1-dacfb9883eda

51

CunmkaTHas MMPOMBIIIJICHHOCTD.

https://academy-
content.apkpro.ru/lesson/3e09883
1-e7b6-4fa5-8743-6cc446e18abb

Meraisi (12 1)

52

OO11ast xapakTepUCTHKA METAJLIOB.

https://academy-
content.apkpro.ru/lesson/3d11044
9-569d-4da7-8e18-2474aed96fdf




53

HaxosxaeHne MeTauioB B IPUPoJIE U o0IIme
crniocoObl ux nonydenusi. CrutaBel. Kopposus

https://academy-
content.apkpro.ru/lesson/08c4849
b-39a4-477e-a190-91167c1f8674

54

XUMHUYECKUE CBOMCTBA METAIIJIOB.
DNEKTPOXUMHUYECKUN Psi/i HAIIPSDKEHUN METAILIOB.

https://academy-
content.apkpro.ru/lesson/7d3e8eb
b-1fad-4bfa-a855-1d970d213a82

55

IllenoyHbIe METAJIIIBI.

https://academy-
content.apkpro.ru/lesson/3809843
3-ea37-4eda-ac90-64dc5857a2b4

56

CoennHeHUs HATPUS U Kaus

https://academy-
content.apkpro.ru/lesson/dbfb6fc3
-eb3e-4d6¢-8965-baaaad574020

57

Maruwii. [llenoyHo3eMeNnbHbIE METAIIIBI.

https://academy-
content.apkpro.ru/lesson/bfc7766
2-9cfe-4240-856e-de5af5b62cf3

58

Kanpnuii. Coeqnuenus kanbiusd. JKecTKOCTh BOIEL.

https://academy-
content.apkpro.ru/lesson/a4452da
b-4cd2-42f4-aa49-ad598f68fe44

59

AJIOMUHUH.

https://academy-
content.apkpro.ru/lesson/945e5e8
e-3770-4396-bef8-f110f22d14f4

60

COGI[I/IHCHI/IH AJIFOMHUHU A

https://academy-
content.apkpro.ru/lesson/945e5e8
e-3770-4396-bef8-f110f22d14f4

61

Kemaeso.

https://academy-
content.apkpro.ru/lesson/f44e6ab
0-fda3-4055-8fff-a99411f84bec

62

CoennHeHns xeiesa.

https://academy-
content.apkpro.ru/lesson/7222b10
c-2d4b-401d-90b8-b24530874d0c

63

IIpakTnueckas padora Ne7 «Pemenue
SKCIEPUMEHTAJIBHBIX 331a4 10 TeMe «MeTalabh»

https://academy-
content.apkpro.ru/lesson/cb5ef10




2-7c42-4fcb-a89f-580ec2234cd0

Xumus u okpy:kawmas cpeaa (5 4.)

64 | UroroBasi KOHTpOJILHAs padoTa 1 https://academy-
content.apkpro.ru/lesson/6d721d3
d-03ef-43e6-bd63-c982d34d1836

65 | AHanHM3 KOHTPOJBHOH pabOTHI. 1 https://academy-
content.apkpro.ru/lesson/147344d
0-7010-44ce-aba4-9a78b85f4b44

66 | BemecTBa 1 MaTepHalibl B TOBCEHEBHOM KU3HU 1

YeJI0BEKa

67 | XummuecKkoe 3arpsi3HEHHE OKPYXKAIOIIEH Cpe/Ibl. 1 https://academy-
content.apkpro.ru/lesson/e5f2e5d
a-8588-4081-9741-a3c13edd696d

68 | Posib XuMHH B pelICHUH KOJOTHYECKUX TTPOOIeM 1

OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kon MpoBepsemble NnpeaMeTHbIe pe3y/bTaTbl 0CBOEHUS OCHOBHOWM 06pa3oBaTe/ibHOM NPOrpamMmmbl
npoBepsemoro
OCHOBHOrO 06w ero o6pasoBaHus
pesynbraTa
1 ITo Teme: «IlepBoHayaIbHblE XUMHUECKUE TOHSTUS
PacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYECKUX MMOHSITHH: aToM, MOJIEKYJia, XUMHYECKUI OJICMCHT,
MPOCTOE BEIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OAHOPOIHAS U HEOJHOPOHAsI), BaJCHTHOCTS,
OTHOCHTENIbHAS aTOMHAs 1 MOJICKYJISIpHAs Macca, KOIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca,
11 MaccoBast OIS XUMUYECKOT'0 JIEMEHTa B COSTMHEHNH, MOJISIPHBIA 00bEM, XMMHYECKasl PEaKIIHs,
KJIacCU(HUKANUs PEaKIMi: peakiy COCIUHECHUS, PEaKIUU DPA3IOKCHHS, PEaKIH{ 3aMEIICHUS,
peakiuu oOMeHa, 3K30- M 3HJOTCPMUYECKHE PEaKIUH, TEIJIOBOM 3(QEKT peakimu, pacTtBop,
MaccoBast ZI0JIsl BellecTBa (IIPOIEHTHASI KOHIICHTPAIHSI) B PACTBOPE
12 WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX TIOHATHI M MPUMEHSTH 3TH HOHATUS MIPpU
' OIMCAHUY BEIIECTB U MX MPEBPAIICHUI
13 HCIIOJIF30BATh XUMUYECKYI0 CHMBOJIUKY JUIS COCTABJICHUS (POPMYJI BEIIECTB U YpaBHEHUH XUMH-
' YECKMX PEaKInii
14 PacKpBIBaTh CMBICH 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
' MOJICKYIIIPHOTO YUCHUs, 3aKOHa ABOTaIpo
15 OIPEIEIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHCHUAIX
16 KJIACCH(HUIUPOBATh XUMHUUYCCKHE PEaKIH (II0 YUCIy M COCTABY yJYaCTBYIOIIMX B PEaKIUU Be-
' IIECTB, 110 TEIIIOBOMY 3D PeKTy)
1.7 BEIUHCIISITh OTHOCHTENFHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
1.8 BEIUHCIISITE MAaCCOBYIO JIONI0 XHMHUYECKOT0 AIEMEHTa 0 (OpMYIie COSTUNHEHHS,
1.9 BEIUHCIISITH MAaCCOBYIO JIONIO BEMIECTBA B PACTBOPE
110 MPUMEHATh  €CTCCTBCHHOHAyYHBIE  METONBl  TO3HAHWSA —  HAONIOJCHWE, HW3MEpeHHe,
' MOJICTIMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIN U MBICICHHBIHN)
2 [o Teme: «BakHelnme npeICcTaBUTEN HEOPraHMICCKUX BEIIECTBY




Kog,

MpoBepsaemble npeameTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM oGpaaoBaTeanoﬁ nporpammbl

nposBepAemoro
OCHOBHOrO obuiero o6pasosaHusn
pesynbrata

2.1 pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHITHIA: OKCH]I, KUCIIOTa, OCHOBAHUE, COJIb

2.2 OIPEeNIeNIATh MPUHAIIEKHOCTD BEIIECTB K ONPEEIEHHOMY KJIacCy COSMHEHUH 10 hopMyliaM

2.3 KJIacCH(UIIMPOBATh HEOPraHUYECKHE BEeUIeCTBa
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOIMCTBA BEIIECTB Pa3IUYHBIX KIJIACCOB,

2.4 MOJATBEPAKAsl ONUCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMHUECKUX
peakuui

95 MIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAYECTBEHHOT'O COCTAaBa, BO3MOXHOCTH

' [IPOTEKaHMs] XUMUYECKUX IIPEBPALLICHU B Pa3IMUHbIX YCIOBUAX

CIIEIOBATh IIPAaBMIIAM ITOJH30BAHMS XUMHUYECKOH IMMOCYIOW M J1aOOpaTOpHBIM 00OPYIOBAHHEM,
a TaK)Ke MpaBUJIaM 06paH_I€HI/IH C BCIIECTBAMU B COOTBCTCTBUU C MHCTPYKIIHUAMU I10 BBIITOTHEHUTIO
Ta00paTOPHBIX XMMHUYECKUX OIBITOB IO TIOJYYCHHIO M COOMpaHHIO Ta3000pa3HBIX BEIICCTB

2.6 (BOZIOpOAAa M KUCIIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C OINpPENENIEHHOW MacCOBOW Jojiei pac-
TBOPEHHOI'O  BEMIECTBA, IUIAHUPOBATH W TPOBOJUTH  XMMHYECKHE  DKCIIEPUMEHTHI
[0 PACHO3HABAaHMIO PACTBOPOB IIENOYeH W KUCIOT C IIOMONIBI0 HHIUKATOPOB (JIAKMYC,
(dheHondTaNeHH, METHIIOPAHK U IPYTHE)

2.7 MPOBOAUTH PACYETHI IO YPABHEHHUIO XUMHUECKOH PEAKITHH
[To Teme: «llepuomnuecknii 3akoH u I[leprogmueckas cucrema xumudeckux snemeHToB JI. 1.

3 MenneneeBa. CrpoeHue aToMoB. XuMUYeckas CBs3b. OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE

peaknum»
PacKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX ITOHSATHI: SO aTOMa, JIEKTPOHHEBIA CIIOH aToma,

3.1 aTOMHas OpOWTaNb, paluyC aToMa, XMMHYECKasl CBS3b, IMONSpHAS W HEMOJSpHAs KOBaJCHTHAs
CBSI3b, DJIEKTPOOTPHIIATEILHOCTE, HOHHAS CBS3b, HOH, KATHOH, aHUOH, CTETICHh OKHCIICHUS

3.2 KJIACCH(DHIMPOBATH XUMHUYECKUE JICMEHTBI
ONUCHIBAaTh M XapakTepu3oBaTh TaOmuuHyoo ¢opmy I[lepmommdeckoil CHCTEMBI XHMHYECKHX

3.3 AIIEMEHTOB: Pa3inyaTh MOHATHS «TJIaBHAs noarpynna (Arpynma)y» u «mobdounast moarpymma (b-
TpyIma)y, «Majbiey 1 «OOJIBIINe) MePHOIBI
packpeiBaTh cMbich Ilepuognueckoro 3akona .M. MeHneneeBa: JeMOHCTPUPOBATh MOHUMAHHUE

3.4 MEPUOANIECKON 3aBHCUMOCTU CBOWCTB XMMHYECKHX DJIEMEHTOB OT MX HOJNOKeHHs B [lepnomm-
YECKOM CHCTEME

35 COOTHOCHTH 0003HaYEHUs, KOTOpbIe UMEIOTCs B Tabimie «[lepuommaeckasi cucTeMa XUMHYECKIX

OJICMCHTOB III/I MeneneeBay» ¢ YMCIOBBIMU XAPAKTCPUCTUKAMH CTPOCHHUS dTOMOB XMMHNYCCKUX




Kog,

MpoBepsaemble npeameTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM oGpaaoBaTeanoﬁ nporpammbl

nposepAemoro
OCHOBHOrO 06Lero o6pasosaHus
pe3ynbrata
3JIEMEHTOB (cocraB u 3apsin snpa, obiee YHUCITO JJIEKTPOHOB
U pacnpeiesieHHe WX MO AIEKTPOHHBIM CIIOSIM)
36 OoNpeACIATb CTCTICHb OKUCJICHU S 3JICMCHTOB B 6I/IHapHI>IX COCANHCHUSIX
37 OIPENEITh BUJ XUMHUYECKOU CBSI3U (xoBanieHTHASI U WOHHAa)
' B HGOpFaHI/I‘leCKI/IX COCANHCHUAX
9 KJIACC
Kopg
MpoBepaemMble NnpeaMmeTHble pe3ybTaTbl 0CBOEHMA OCHOBHOI 06pa3oBaTenbHOIM
nposepsaemoro
nporpammbl OCHOBHOrO obuiero o6pasoBaHus
pesynbTtaTta
1 ITo Teme: «BemiecTBoO 1 XuMU4ecKasi peaKIIvs»)
PacCKpbIBaTh CMbBICI OCHOBHBIX XUMHUYCCKUX MOHATHH: PacTBOP, JIECKTPOJINTEI, HEQJICKTPOINTHI,
QJICKTPOJIMUTHYUCCKAA AucCConrualusd, peaKuu HOHHOI'O O6M€Ha, KaTaJin3aTop, XHUMHUYCCKOC
11 paBHOBecHe, 0OpaTHMbIe U HEOOpaTHMBIE PEaKIMH, OKHUCIUTEILHOBOCCTAHOBUTEIBHBIC peak-
' LMY,  OKHUCIUTENb, BOCCTAaHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHUE,  AJUIOTPOIIMS,
aM(pOTEepPHOCTh, XUMHUYECKast CBs3b (KOBaJICHTHAS, HOHHAS, METaJUIMYEeCKasl), KpUCTAJUTHYECKAs
pemETKA, CILUIABBl, CKOPOCTh XUMHUYECKON PEaKIInu
1.2 HWITIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX HOHATUH K IMPUMEHATb OTHU ITOHATHUA
' TP OMMCAHWY BEIIECTB M UX MPEBPAIICHIN
13 COCTaBJIATh YPABHEHHUS JIEKTPOIIUTUUECKON TUCCOUMALUU KHACIIOT, MEN0YEH U COJIEH, TIOJIHbIE
W COKpaImIEHHbIE YPaBHEHUS pEeaKIMii TOHHOTO0 0OMEHa
1.4 PacCKpbeIBaTh CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ IIOCPEACTBOM COCTaBJIC-
' HUS DIICKTPOHHOTO OaaHca 3TUX PeaKIii
15 MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKLuu
2 ITo Temam: «HemeTainsl 1 ux COCAUHCHU» U «MeTamiel U HX COCAUHCHU I
21 XapaKkTepu3oBaTh (OMUCHIBATh) OOIMME W crenu(pUYecKue XHMHUYECKHE CBOMCTBA IMPOCTBIX

" CJIIOKHBIX BCIICCTB, IOATBCPXAAsA OIMCAHUC TIpUMCPpAMH MOJICKYJISIDHBIX W HMOHHBIX




Koa

MposepaemMble NpegMeTHbIe pe3y/ibTaTbl 0CBOEHUA OCHOBHOW 06pa3oBaTenbHoOM

nposepaemoro
nporpammbi OCHOBHOTO 06Luero o6pasosaHus
pesynbTaTta
ypaBHEHUI! COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHii
99 COCTaBJISITh ypPaBHEHMs PEaKLHH, MOATBEP)KIAIOIUX CYIIECTBOBAHHE T'E€HETHYECKOHl CBA3U
' MEXIY BEIIECTBAMU Pa3IMYHbIX KJIACCOB
93 MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHUS, BO3MOXHOCTH IPOTEKa-
' HUS1 XUMUYECKUX [IPEBPAILIEHUH B Pa3JINYHbIX YCIOBUAX
ClIeIoBaTh MPaBUJIaM MOJIb30BAaHMS XUMHUYECKON MOCYIOH M JTaOOpPaTOPHBIM 00OpPYIOBAHUEM,
24 a TaKXK€ IMpaBuIaM 06paI_HCHI/I$I C BCIIECTBAMU B COOTBETCTBHUU C UHCTPYKUHUAMMU 1O BBITIOJIHE-
' HHUIO JIAOOPATOPHBIX XMMUYECKUX OINBITOB IO IONYYCHHIO M COOMpPAHMIO Ta3000pa3HBIX Be-
niecTB (aMMHaKa ¥ YIIIEKUCIIOro ra3a)
OpOBOAUTH PpCaKHU, IMMOATBECPKAAOIINEC KAaueCTBCHHBII COCTaB Pas3IndHbIX BCHICCTB:
95 pacro3HaBaTh OIBITHBIM IYTEM XJIOpHI-, Opomma, Homua, kapOoHaT, ¢ocdar, CHIMKAT,
' cym;(baT, TUAPOKCUANOHBI, KATUOHBI aMMOHUSI, MOHBI U3YUCHHBIX METAJIJIOB, MIPUCYTCTBYIOIINE
B BOJAHBIX paCTBOpax HEOPraHMICCKNX BEHICCTB
3 ITo Teme: «XuMust 1 oKpyKaromiasi cpeaar
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMuueckux noustuid: [1JIK BemiecTBa; Koppo3usi METAJIIIOB
MIPUMEHSTH OCHOBHBIE OIIEPAIIMU MBICIUTEIBHON AEATCIPHOCTH — aHAIN3 U CHHTE3, CPAaBHCHHE,
32 00001IeHNe, CHCTEMATH3AINIO0, BBISIBICHUE ITPUYMHHO-CICICTBEHHBIX CBS3EH — IS M3YUCHHSI

CBOWMCTB BEIIECTB U XMMHYECKHUX PEaKIMi; €CTeCTBEHHOHAYYHbIE METO/bl ITO3HAHHS — Ha-
OIIt0JICHHE, N3MEPEHIE, MOJICTUPOBAHHUE, SKCIIEPUMEHT (PEaibHbIN W MBICIICHHBIN )




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KJIACC

Kog, MpoBepAeMblit 31eMeHT coaepKaHua

1 HepBOHa‘IaJ’IBHIﬂe XUMHUYCCKHUEC ITOHATHUA

11 IIpenmer xumuu. Ponb XMMHM B KH3HM 4eJIOBeKa. XUMHUS B CHCTEME HayK. Terda M BellecTBa.
' du3nyecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2 [TonsiTue 0 MeToax mo3HaHus B XuMUU. YucThie BeniecTBa M cMecH. CrocoObl pa3zienieHus: cMecei

13 ATOMBI 1 MOJIEKYJBl. XUMUYECKHE 371eMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U ClI10XKHBIE
' BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUE€HHE

Xumuueckass ¢opMmyna. BaleHTHOCTh aTOMOB XMMHYECKHX O3JIEMEHTOB. 3aKOH TOCTOSHCTBAa COCTaBa
14 BemiectB. OTHOcuTeNnbHAas aromMHasi macca. OTHocuTenbHasi MOJEKyJsipHass macca. MaccoBas Hoist
XMMHYECKOT'0 SIEMEHTA B COSAMHEHHIN

15 KomnuectBo BemiectBa. Monbs. Momsipuass macca. B3anMocBsi3p  KONWYeCcTBa, Macchl U YMCia

CTPYKTYPHBIX €IMHHMI] BeniecTBa. Pacu€rel mo popMynaM XMMHYECKHX COeTMHEHUI

dusnueckre U XUMHYECKHE SIBJICHU. XMUMUYECKash Peakius 1 e€ MPU3HAKU. 3aKOH COXPaHEHHs MaCChI
16 BenlecTB. XUMHUUECKue ypaBHeHUs. Knaccudukamnms XUMAYECKHX peakuil (COSMHECHUS, Pa3IOKCHNUS,
3aMenIeHHsI, 0OOMEHA)

XYUMUYECKHAH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOH MOCYIOH, C paBuiIaMu paboThl B 1abopaTopun
1 ipuéMamu oOpaIeHus ¢ JJabopaTOpHBIM 000PYJIOBaHUEM, H3YYCHUE U OMMCaHUE (PU3HMIECKUX CBOWCTB
00pa3lloB HEOPraHWYEeCKUX BEIIeCTB, HaOmrogeHUe (Qu3nuecKkux (TIaBJICHHE BOCKa, TasHUEC JIbJA,
pacTHpaHHe caxapa B CTYIKE, KHIICHHE W KOHACHCALHS BOABI) M XUMHUYECKUX (TOPCHHE CBEUH, IPOKa-
TMUBaHNE METHOHN MPOBOJOKH, B3AMMOICHCTBIE MeNa C KUCIOTON) SBICHUM, HAOIOIEHHE U ONMHCAaHUE
1.7 MIPU3HAKOB TPOTEKAHUS XUMHUYECKUX PEakIuid (pa3oKeHne caxapa, B3aUMOACHCTBUE CEPHOI KHUCIOTHI
¢ xyopuzoM Oapwsi, pasnoxenue ruapokcunaa memu(ll) mpu HarpeBaHWM, B3aUMOJICHCTBHE jKeie3a C
pactBopoMm comu meau(ll), mzydeHne cmocoOoB pasmeneHust cMeceil (C MOMOIIBI0 MarHuTa, (puib-
TpPOBaHME, BHIIAPHBAHUE, AUCTHULIIHSA, XpoMaTorpadus), MPOBEICHHE OYHCTKH IMTOBAPSHHOW COJNH,
HAOJIOICHUE W OIMCAaHWE PE3YNBTaTOB IMPOBEICHHS OIBITA, WLIFOCTPUPYIOMIETO 3aKOH COXPAHEHHUS
MAacChl, CO3aHNe MO MOJNEKY (ITIapOCTePIKHEBHIX)

2 Baxueiine NpEACTABUTCIIN HCOPraHMYCCKUX BCUICCTB

21 BO3,I[YX — cmech ra3oB. Cocras BO3ayXxa. KI/ICHOpOZ[ — JJICMCHT M IPOCTOC BCUICCTBO. Haxoxnenue

KHCJIOpOJa B TIIpHUPOAL, (I)I/I3I/I‘ICCKI/IC M XUMHYECKHE CBOMCTBA (peaKI_II/II/I rOpCHI/ISI). OKCI/IZ[BI.




Kog,

MpoBepaeMbli 31eMEHT CoAEPKAHUA

[Ipumenenue xucnopoga. CrocoObl MONyYeHUS KHCIOpPOAa B J1abOpaTOpUd U MPOMBILLIEHHOCTH.
KpyroBopot kucnopona B mpupoje. O30H — aluIOTpOHass MOAU(UKAIHS KUCIOPOIa

2.2

TemnoBoit 3(1)(1)6KT XUMHUYECKON peakuu, TCPMOXUMUYCCKUE YPAaBHCHUSA, 3K30- H SHAOTCPMUYCCKHEC
peaknuu. Tonnugo: yroib U MCTaH. 33I’p$[3HeHI/Ie BO3yXa, YCHUJICHHUC IapHHUKOBOI'O B(I)(I)GKTa,
PpaspymieHueC 030HOBOI'O CJIOA

2.3

Bonmopon — snemeHT U npocToe BeliecTBo. HaxoxaeHue Bogopoaa B MpUPoe, GU3HIECKUE U XUMUIECKHE
CBOWCTBa, MPIMEHEHHUE, CIOCO0bI nomy4eHus. KucmoTsl u comu

2.4

MonspHslil 006EM razos. PacyéTsl M0 XUMHUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoiictBa Boabl. Boma kak pactBoputenb. PactBopsl. HacelllieHHbIE M HEHACHIILIEHHBIE
pacTBopbl. PacTBOpMMOCTh BelecTB B Boje. MaccoBasi J0isl BELIECTBA B pacTBope. XHWMHUECKHE
cBolictBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B IIPUPOJE U B KU3HU uenoBeka. KpyroBopor Boasl B
npupoje. 3arpsa3HeHHe NpUpOAHbIX BoJ. OXpaHa M OUMCTKA IPUPOJHBIX BOJ

2.6

Knaccuduxkanust HeopraHuveckux coennHeHuit. Okcuapl. Kitaccudukaius okCHaoB: cojeodpasyromme
(ocHOBHEBIE, KHCIOTHBIE, aM(OTEpHBIC) B Heconeobpasytonme. HomenknaTypa okcuaoB. Ou3nueckue u
XUMHYECKHE CBOMCTBA OKCUIOB. [lomydueHne okcuoB

2.7

OcHoBanus. Kiaccudukamuss ocHOBaHMIA: IIENOYM W HEPACTBOPUMBIC OCHOBaHUsS. HomeHKkiaTypa
OCHOBaHW. PU3NYECKNE I XUMUYECKUE CBOKMCTBA OCHOBaHMM. [lonydyenrne ocHOBaHUM

2.8

Kucnorel. Knaccudukamms xucmor. Homenknatypa kucior. PuU3MYeckne W XUMHUYECKHE CBOHCTBA
kucnor. Psan akruBaoctn metaiioB H.H. bekerosa. [Tonyuenue kucnor

2.9

Comu. Homenxknatypa conei. @u3nyeckne U XUMHUIECKHEe CBOMCTBa conel. [lomydenne conei

2.10

I'enernyeckas cBsA3b MCX Y KJIaCCaMH HECOPraHNMYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMHUYECKAN HKCIIEPUMEHT: KAadeCTBEHHOE OINpEJelICHHE COJEp)KaHUsI KHCIOpOAa B BO3AYXE,
MoJTy4eHHe, COOMpaHue, Paclio3HABAHKE U U3yUCHHE CBOWCTB KUCIOPO/a, HAOMI0ACHNE B3aUMOICHCTBHS
BEIIECTB C KHUCIOPOJIOM U YCIIOBHS BOSHUKHOBEHUS M MPEKpaNICHHs TOpeHus (TIoKapa), O3HAKOMJICHHUE C
o0pa3iaMu OKCHJIOB M OIMCAaHWE WX CBOWCTB, IMOJIydeHUE, COOMpaHME, paclio3HaBaHWE W H3YYCHHE
CBOMCTB BojJopoja (TOpeHue), B3amMoneicTBue Bojgopoma ¢ okcuaoMm Meau(Il) (Bo3MokHO
WCIIONb30BAHUE BHJICOMATEPUANIOB), HAOMIOJCHWE O0Opas3loB  BEMIECTB KOJWYECTBOM 1 MOJb,
HCCIIeZIOBaHNE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PAa3IMYHON PaCTBOPHMMOCTBIO, MPUTOTOBJIICHHE
pacTBOpPOB C OINPENENIEHHOM MAacCOBOM JONIEd PACTBOPEHHOIO BEHIECTBA, B3aUMOJECHCTBHE BOIBI C
MeTaJlaMH (HATpUeM W KaibliieM) (BO3MOXKHO HCITOJIb30BAHHUE BHICOMATEPHAIIOB), OINpPECICHHE
pPacTBOPOB KHCJIOT M IIEIOYEH C MOMOINBI0O WHIMKATOPOB, HCCICAOBAHUE O0pa3I[OB HEOPraHWMUECKHX
BEILECTB Pa3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHUS OKPaCKd WHIAMKATOPOB B PACTBOPAX KHUCIIOT U
menoden, w3ydeHue B3ammoperictBust okcupa meau(ll) ¢ pacTBopomM cepHOM KHCIOTBI, KUCIOT C
MEeTaJUIAMH, PEaKIHnil HEHUTpaln3allii, MOJYYeHHE HEPAaCTBOPUMBIX OCHOBAHMI, BHITECHEHHE OIHOTO




Kog,

MpoBepaeMbli 31eMEHT CoAEPKAHUA

METajula ApYyruM M3 pacTBOpa COJIM, PCHICHUE 3SKCOCPUMCEHTAJIbHBIX 3aJa4d IO TEMC «Baxueimue
KJIACCbl HCOPraHNUYCCKUX COETUHEHMI

Iepnoanueckuii 3axoH u Ilepronudeckas cucrema xumMudeckux anemeHnToB J[.J. Menneneesa.
CtpoeHne aTOMOB. XHUMHUECKas CBsI3b. OKUCINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH

3.1

[epBbie TOMBITKH KIACCU(PUKAIIMU XUMHUYSCKUAX IJIEMEHTOB. [I0OHITHE O TPYIIax CXOAHBIX 3JICMEHTOB
(IIeMOYHBIE W IENOYHO3EMETBbHBIC METaJUIbl, TaJOTCHBI, WHEPTHBIC Ta3bl). JJIEMCHTBI, KOTOPBIC
00pa3yroT aMmpOTepHBbIE OKCHJIBI U THIPOKCHIBI

3.2

Ilepuonuueckuii 3akoH. Ilepuopmueckass cucrema xumuueckux oaiemenTtoB JI.M. Menneneesa.
Kopotkonepruonnast u jmuHHONEpuoaHas (opmsr Ilepronudeckoil cuCTeMBl XMMHUYECKHX 3JIEMEHTOB
J.. Meunneneesa. Ilepuoas! u rpynimbsl. @U3NUECKUI CMBICI IIOPSIKOBOIO HOMEPA, HOMEPOB IIEpUOsa U
TpYyNIBI DJIEMEHTA

3.3

Crpoenne aromoB. CocTtaB aTOMHBIX siep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 00010YeK
atoMoB mnepBbix 20 xuMmMuueckux oaneMmeHToB Ilepuoamueckort cucrtemsl J.M. Mengaeneesa.
XapakTepucTHKa XHUMHUYECKOro »3JEMEHTa [0 ero mojJokeHHio B [lepmoandeckoil cucreme
JAUW. MenneneeBa

3.4

3aKOHOMEpPHOCTH HM3MEHEHHS paJdyca aTOMOB XHMHYECKHX D3JEMEHTOB, METAJUIMYECKUX W
HEMETaJUIMYECKUX CBOMCTB IO TpylmaM U T[epuojaM. 3HayeHwe [lepuogudeckoro 3akoHa H
[Teproguueckoii cucTeMbl XUMUYECKUX 3JIEMEHTOB JUIsl pa3BUTHS Hayku u npaktukd. [[.1. Mennenees —
YUEHBIN U TPaKTaHUH

3.5

Xumuyeckass CBsi3b. KoBameHTHast (MOMApHAs W HEMOMSIPHAS) CBS3b. ODJEKTPOOTPULATEITHHOCTD
XMMHUYECKHUX AJIeMEHTOB. MloHHasI CBA3b

3.6

Crenierpr  okucieHus. OKHCINTEITbHOBOCCTAHOBUTEIIbHEIC PpeaKIuu. HpOI_ICCCLI OKHCJICHUA H
BoccTaHOBIIeHUS. OKUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHYECKUH DKCIEPHMEHT: M3ydeHHe 00pa3IoB BEIISCTB METAIIOB M HEMETAJUIOB, B3aMMOICHCTBHE
TUAPOKCUAA IIMHKA C PAacTBOPaMM KHUCJIOT M ILENIOYel, NPOBENEHHE OIBITOB, HLUIIOCTPUPYIOLINX
TIPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil (TopeHue, peakIiiuy pas3IoKeHHsI, COCTMHECHNU)

Kop,

9 KUIIACC

MpoBepaeMblii 31eMEHT cogepKaHusA

BeriecTBo 1 xumMuyeckas pCaKknus. HOBTOpCHI/Ie




Kog,

11

MpoBepaeMblii 31eMEHT cogepKaHunA

Iepnoanueckuii 3akoH. Ilepuoauueckas cucreMa xuMudeckux snemeHToB J[. M. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTU B H3MEHEHUU CBOWCTB XMMMYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUONOB,
Kajusl, KaJgblUs M UX COCAWHEHHUH B COOTBETCTBUHM C IIOJIOKEHHEM 3JIeMEHTOB B Ilepuomanueckoii
CHCTEME U CTPOECHHEM HX aTOMOB

1.2

CtpoeHue BelIeCcTBa: BHJBl XMMHYECKOH CBsI3M. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOIICTB BeIIECTBA OT THIA KPUCTAJUIMYECKON PEIETKU M BUJa XUMHYecKol cBs3u. Kiaccudukarus u
HOMEHKJIATypa HEOPraHWYeCKHX BEIIECTB (MEXIyHapoaHash M TpHBHAJbHAs). XMMHUYECKHE CBOICTBa
BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX COECOUHEHMI, IeHeTUdecKas CBs3b
HEOPraHUYECKUX BEILECTB

13

Knaccuguxarus XMMHYECKUX PEeaKIUil 0 pa3IHuHBIM MPU3HAKaM (110 YHUCITy M COCTaBY yJacTBYIOLIMX
B PCaKIMU BEIIECTB, IO TEIUNIOBOMY 3((EKTy, MO HU3MEHEHHIO CTEIEHEl OKHCIEHHS XUMHYECKUX
JJIEMEHTOB, O OOPaTMMOCTH, II0 YYacTHIO KaTanu3aTopa). ODK30- M DHIOTCPMHUYCCKHE PEaKIHH,
TEpMOXUMHUYECKUE ypaBHEHMsI. IIoHATHE 0 CKOPOCTH XMMUYECKOH peakiuu

1.4

[lousitTme 00 OOpaTUMBIX M HEOOPATUMBIX XWMHUYCCKHX peaknusx. I[loHATHE O TOMOTCHHBIX H
reTeporeHHbIX peakuusax. IloHATHe 0 XUMHUYecKOM paBHOBecHM. DaKTOphI, BIHSAIOIIME Ha CKOPOCTh
XMMHUYECKOH PEaKLMU U NOJ0KEHHE XUMHYECKOIO PABHOBECHS

1.5

OKHUCIUTENEHO-BOCCTAHOBUTEIBHEIE peakium, IIEKTPOHHBIN Oamanc OKHCITUTEIIEHO-
BOCCTAaHOBHUTENHHOU peakiuu. CocTaBleHNEe YPaBHEHHUM OKHCINTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH C
HCIIOJIb30BAHNEM METO/Ia SIEKTPOHHOrO OanaHca

1.6

Teopust MEKTPOTUTUYECKON JUCCOIMUALNU. OJIEKTPOIUTHI W HEIIEKTPOIHUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AucCoLMalMy BEUIECTB C Pa3IMYHbBIMU BUJAMHU XUMUYECKOH cBs3U. CTeneHb QUCCOLMALINY.
CunbHble U cradble MIEKTPOIUTHI. Peakiuu HoHHOTo oOMeHa. Y CIIOBUS NPOTEKAaHUS PEakuii HOHHOTO
0oOMEHa, TIOJIHbIC ¥ COKpAIIEHHBIC NOHHBIC YpaBHEHHsI peakiuii. CBOMCTBAa KUCIIOT, OCHOBAaHUH U COMNEH
B CBETE MPEACTABICHUH OO0 JIIEKTPOIMTHUECKON mucconuanui. KadecTBeHHBIE peakIUU HAa HOHBI
Ilonsarue o ruaponuse conen

1.7

XUMUYECKUN IKCIIEPUMEHT: O3HAKOMJIEHHE C MOEISMH KPUCTAUIMYECKUX PELIETOK HEOpraHMYECKHX
BEIIECTB — METAJUIOB M HEMETAJUIOB (Tpadura M anMasa), CIOXKHBIX BEMIECTB (XJIOpHAA HATPHSL);
HCCIIEIOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOH pPEaKIMH OT BO3ACUCTBHS PAa3IHMIHBIX (HaKTOPOB;
HCCIIEZIOBaHUE JIEKTPOIIPOBOHOCTU PACTBOPOB BEILECTB, MPOLECcca TUCCOLMALMN KUCIIOT, LIeNoYe u
coieil (BO3SMOKHO HCIIONIb30BaHUE BHUIEOMATEPUAJIOB); MPOBEAEHHE OIBITOB, WUIOCTPUPYIOMIUX MpH-
3HaK{d MPOTEKaHWs peaKIWi MOHHOrO oOMeHa (00pa3oBaHHE OcCalKa, BBINCICHHE Ta3a, 00pa3oBaHHE
BOJIBI); OIBITOB, MJLTIOCTPHPYIOMINX MPUMEPH OKHCIHTEIbHO-BOCCTAHOBUTEIFHBIX Peakiuid (TOpeHue,
peakuy pas3NIoKEHUs, COEAUHEHHsA); pacllo3HaBaHHE HEOPraHMYECKUX BEUIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKLMi Ha HOHBI; pellIeHHE SKCIEPUMEHTAJIbHbIX 3aa4

Hemeramibl 1 UX COeMHEHUS




Kog,

2.1

MpoBepaeMblii 31eMEHT cogepKaHunA

OOmras xapakTeprcTiKa ramoreHoB. OCOOCHHOCTH CTPOCHHUS AaTOMOB, XapaKTEPHBIE CTEIICHH OKHCIICHUS.
Crpoenue u pu3nIecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB. XMMHUECKHE CBONCTBA Ha TIpUMEpPE
XJIopa (B3aUMOJIEHICTBHE C MeTaJUIaMH, HEMeTaJulaMu, mienodaMu). Xioposogopon. ConsHas KUCIOTa,
XMMHUYECKHE CBOMCTBA, MONy4YeHHe, IpuMeHeHue. JleficTBue Xiopa M XJIOPOBOAOpPOJA HA OpPraHUu3M
yenoBeka. BaxkHeilue XJIopuapl 1 UX HAXOXKICHUE B IPUPOJIE

2.2

OObmas xapaxkrepuctuka 1eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
creneHn okucineHus. CTpoeHHe U (U3MUECKHE CBOMCTBA MPOCTHIX BELIECTB — KHCIOPOAA M CEpHI.
AnnorponHeie  MOAM(UKAIIMK KHUCIOpOJa M cepbl. XUMHUYECKHEe CBoWcTBa cepbl. CepoBomopo,
CTpOCHHE, (1)I/I3I/IIIGCKI/IG M XMMHYECKUE CBOMCTBA. OKCI/IJII)I CEpbl KaK MNPEACTABUTCIIN KUCIOTHBIX
okcuaoB. CepHast KuCiIoTa, (pU3MUECKUE U XUMUYECKHE CBOICTBA (00IIMe Kak MpeACTaBHTENs Kiacca
KHCNIOT H crenu¢uueckue). XUMHUYECKHE PEaKLUH, JIeKAIlHe B OCHOBE IPOMBIIUIEHHOTO CIocoda
MOTy4eHust cepHOil kucioThl. [Ipumenenne. Conu CepHOR KUCIOTHI, KAUECTBEHHAS peaKIus Ha Cylb(aT-
noH. HaxoxxaeHue cepbl U €€ COelMHEHUH B NpUpoJe. XUMUYECKOE 3arpsA3HEHUE OKpYKalollel Cpeibl
COCIMHEHUSMH cepbl (KHUCIIOTHBIC JOXIH, 3arpsa3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MIPEAOTBPALICHUS

2.3

OOmas xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTCIICHH OKHCIICHHS. A30T, pacHpoCTpaHEHHE B TPHPOAE, (QHU3MUECKHE M XUMHUYCCKUEC CBOWCTBA.
KpyroBopor azora B mnpupoje. AMMHUAaK, €ro (hU3MYECKHEe W XMMUYECKHE CBOWCTBA, IONy4YEHHUE H
npuMeneHne. Comu aMMOHUS, X (DM3NYECKHE M XMMHYECKHE CBOWCTBaA, MpuMeHeHne. KauecTBeHHas
peaknusi Ha WOHBI aMMOHHS. A30THas KHCIOTa, e IMOoNydeHHue, (PU3NIecKue M XUMHUYECKHE CBOWCTBA
(oOmue Kak TpencTaBUTENs Kiacca KHUCIOT M crenuduueckue). Mcmonp30BaHue HUTPATOB M COJed
aMMOHHSI B Ka4eCTBE MHHEPAJIbHBIX yHOOpeHWi. XUMHYEeCKOoe 3arps3HEHHE OKPYKAIOIMIeH Cpesl
COETMHEHUSIMH a30Ta (KUCIIOTHBIE TOKIH, 3aTPSI3HEHUE BO3IyXa, IOYBEI H BOJOEMOB)
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®dochop, amrorpornHble Momupukammu docdopa, ¢uzMUeckne W XUMHYECKHEe cBoicTBa. OKCHA
dbochopa(V) u pochopHas kucnora, pU3NIECKUe U XUMAYECKHAE CBOWCTBA, oy4ueHHe. Mcmonp3oBanue
(docharoB B kKauecTBe MUHEPAIBHBIX yI00PEHUI

2.5

OOmas xapakTepucThka 3JeMeHTOB IVA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTEIeHH OKHCIEHU. YTIEepOo, aJUIOTPOITHEIE MOAU(HUKAIINH, pacIpOoCTpaHeHUE B TIpUpoe, pr3udeckue
U XUMHYeCcKHe cBoiicTBa. Ancopoums. Kpyroeopor yriepoma B mpupome. OKCHIOBI yriaepoma, HX
¢u3nUecKkne W XUMUYECKUE CBOWCTBA, NCHCTBHE Ha XKUBBIC OpPraHU3MEI, ONYUCHHE M IIPUMCHEHHC.
Dkonormyeckue MpoOJIeMBl, CBsI3aHHBIE ¢ okcuaoM yriiepoaa(lV); rumoresa riro0ambHOTrO MOTEIUICHUS
KIIMATa; MApHUKOBEIA A (PeKT. YToNbpHAs KUCIOTa U e€ COMH, NX (PU3NIECKHe U XUMHUECKHUE CBOICTBA,
moJydeHue U npuMeHeHue. KadecTBeHHast peakiysi Ha kapOoHAT-HOHBL. Mcronb3oBanmne KapOOHATOB B
OBITY, METUIIMHE, TPOMBIIUICHHOCTH H CEITLCKOM XO35HCTBE

2.6

HepBOHa‘IaJ’IBHBIe IIOHATHSA 00 OPraHn4eCKUX BCHICCTBAX KaK O COCAMHCHMAX Yrjiepoaa (MCTaH, OTaH,




Kog,

MpoBepaeMblii 31eMEHT cogepKaHunA

OTHUJICH, Aal€TUJICH, 3TAaHOJI, TJIULCPHUH, YKCYyCHas KI/ICHOTa). X coctaB M XHUMHYECKOE CTpOCHHEC.
IloHsTHE O OHMOJIOTMYECKH Ba)KHBIX BCHICCTBAX: KUPAX, 6€HKaX, yriesogax — U HUX PO B KU3HU
YCJIOBCKA. MaTepI/IaHBHOC CANHCTBO OPraHNM4YCCKUX U HCOPraHNYCCKUX COCIUHECHU I

2.7

Kpemuuii, ero ¢pusudeckre 1 XMMUYIECKUE CBOWCTBA, MOMydeHUe U puMeHeHne. CoeTMHEeHUS KPEMHHUS
B mpupoje. Ob6mme npencrasieHus o0 okcuae kpemMHusA(IV) u kpemHueBoit kuciore. CHUIMKAThI, UX
UCIIONIb30BaHUE B OBITY, MEIOWIIMHE, MPOMBIILICHHOCTH. BaKHEHIINe CTPOMTENbHBIC MAaTCPHAIIBI:
KepamuKa, CTEKJo, IIeMeHT, OeToH, kene300eToH. [Ipobimembl 0e30MacHOrO  HCHOIb30BAHUS

CTPOUTECJIbHBIX MAaTCPHUaAJIOB B HOBCC,Z[HGBHOﬁ JKHU3HU

2.8

XUMHYECKUH KCIIEPUMEHT: H3y4eHHE 00pa3I[0B HEOPIraHUIECKUX BEIIECTB, CBOICTB COISTHOW KHCIIOTHI;
MPOBEICHNE KaYCCTBECHHBIX peaKL[I/Iﬁ Ha XJIOpUA-UOHBI U Ha6J’II-O,Z[eHI/Ie IMMPHU3HAKOB HX IMPOTCKAHUA,
OTBITHI, OTpaxkaronue (pU3NUecKue U XMMHUUYECKHUE CBOMCTBA TaJIOTEHOB W UX COSAMHEHUH (BO3MOXKHO
WCIIONIb30BAHUE  BHJICOMATEPUANIOB); O3HAKOMJICHHE C o0pasliaMd  XJIOpHAOB  (TaJIOTEHHJIOB);
O3HAKOMIICHHE ¢ 00pa3iaMu cepbl U e€ COeMHCHIIMH (BO3MOXHO HCITONB30BAHNE BUICOMATEPHAIIOB);
HabJIoieHNEe Tporiecca OOYIIMBaHUS caxapa IMOoJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOHM KHCIIOTHI;
H3y4YeHHE XMMHUYECKUX CBOMCTB pa30aBIICHHOH CEpHON KHCIOTBHI, MPOBEICHUE KaUCCTBCHHON PEaKIHH
Ha cyiIb(aT-HOH U HAOIIOACHNUE MPU3HAKA €€ MIPOTEKAaHuUs; 03HAKOMJICHHE ¢ (PU3MUECKUMU CBOMCTBAMHU
azora, hocdopa 1 UX coeMHEHUN (BO3MOXKHO UCIIOIB30BAHNE BUICOMATEPHAIIOB), 00pa3liaMi a30THBIX
n ¢dochopHBIX yIOOpPEHHUI; MONIyuYeHHEe, COOMpaHue, PACIO3HABaHWE M W3yYCHHE CBOMCTB aMMHAKa;
MIPOBEJICHNE KAUYEeCTBEHHBIX pEaKUWii Ha HMOH aMMOHHS M (ochaT-MOH M H3ydeHHE TPH3HAKOB HX
MPOTEKaHMs, B3aNMO/ICHCTBIE KOHIIEHTPHPOBAHHOH a30THON KHCIIOTHI C MEIBIO (BO3MOKHO HCIIONIB30-
BaHHE BHICOMATEPHANIOB); HW3yYCHHE MOZAENEH KPHCTAIUIMYCCKUX pemeéToK anMmasza, rpadura,
¢byepena; 03HaKOMIICHHE € IIPOIIECCOM aICOPOIIH PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM 1
YCTPOMCTBOM IPOTHBOTasa; MOIydeHHE, COONpaHne, Paclio3HABaHUE W U3yIEHUE CBOMCTB YIIICKHCIOTO
rasa; MpoBeICHNE KAaUYeCTBEHHBIX peaKnnii Ha KapOOHAT- U CHJIMKAT-MOHBI H W3y4CHHE IPH3HAKOB MX
MpOTEKaHM; O3HAKOMJIEHHE C  MPOAYKOHWEH  CHJIIMKATHOH  IPOMBIIIICHHOCTH;  pEUICHHE
SKCIIEPHMEHTAIBHBIX 3a11ad 110 TeMe «BakHelmie HeMeTauTbl U UX COSANHCHIUSD)

MeTtannsl 1 UX COCAUHCHUS

3.1

OOmas XapaKTepHCTHKa XHMHYECKHX 3JIEMEHTOB — METAIUIOB HA OCHOBAHMM HX IIOJNIOKCHHUS B
[Teproguueckoii cucreme xumudeckux nmemeHToB J[.M. MenneneeBa u crpoenus atomoB. CTpoeHwue
MeTaJJIoB. MeTaimyeckasi CBA3b U MeTaJUIM4YecKasl KpUCcTalIndeckas peléTka. DJIeKTPOXUMUYECKUN
psi HanpsHKEHU METaJUIoB

3.2

dus3nyeckne W XUMUYECKUE CBOIcTBAa MeTayutoB. OOImue crmocoOBl momydeHns: MeTaniaoB. [lorstue o
KOpPpO3UHM METAJJIOB, OCHOBHBIE CHOCOOBI 3aluThl MX OT Koppo3uu. CruiaBbl (CTajb, YYIYH,
JFOPATIOMUHHHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH

3.3

Illenounsie Meramibsl: noiaokeHue B Ilepuogumyeckodd cucrteme xumudeckux s1meMenToB .M.




Kog,

MpoBepaeMblii 31eMEHT cogepKaHunA

MenzeneeBa; CTpOGHUE WX aTOMOB; HaxOxJeHHe B npupoae. Puznueckue U XUMUYECKHUE CBOICTBA (Ha
npuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCHUIIBI HATPUS U Kasus. [[puMeHeHune 1eI04HbIX METaJlIOB
MU UX COeTUHEHUN

3.4

[IlenoyHoO3eMeNnbHBIE METANIIBI MATHAN M KalbLUil: mojoxeHue B Ilepronudeckoit cucTeMe XUMHUUECKUX
aneMmeHToB JI.JI. MenneneeBa; CTpOEHHE HUX aTOMOB; HaxoxJeHue B mnpupone. Pdusnuueckue u
XMMHUYECKHE CBOMCTBa MarHus M Kajblius. BakHelinmme coenuHeHus KaubIus (OKCHA, TUIAPOKCHL,
conn). XKEcTKoCTh BOJIBI M CITOCOOBI €€ YCTpaHEHUs!

3.5

AmomuHuit: monoxenue B [lepuonuueckoii cucreme xumuueckux snemenToB (.M. Menneneesa; ctpoeHue
aToMa; HaxoXkJeHHe B mpuposie. dusnueckre U XMMHUYECKHUE CBOMCTBA AIFOMUHUSA. AM(OTEpHBIC CBOICTBA
OKCHJIa M THJIPOKCHJIA AJTFOMUHHMS

3.6

Keneszo: monoxenue B [lepnoauyeckoit cucreme xuMmuueckux sinemeHToB .M. MeHneneeBa; ctpoeHue
aToMa; HaXOXJCHUC B IIPUPOIC. dusnyeckre 1 XMMHYECKHE CBOMCTBA JKeye3a. OKCI/I}II)I, TUAPOKCUIBI 1
conn xene3a(ll) u xenesa(Ill), ux cocras, CBOWCTBA U MOyYCHHE

3.7

XUMHYECKUH SKCIEPUMEHT: O3HAKOMJIEHHE C O0paslaMH METaJUIOB M CIUIABOB, WX (U3MUECKUMHU
CBOWMCTBAMH;  HM3YYCHHE  pe3yJIbTATOB  KOPPO3MHM  METAUIOB  (BO3MOXXHO  HCIIOJBb30BaHHUE
BHJICOMATEpPHUAOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHJA KaJbliMs U HATPHUS C BOAOH (BO3MOXKHO
MCIIOJIb30BaHUE BHICOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB JKECTKOM BOBI; IPOLIECCa TOPEHHs JKele3a
B KUCJIOpOoJe (BO3MOXKHO HCIIOJB30BAaHHE BHIICOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS KauyeCTBEHHBIX
peaknuii Ha HOHBI (MarHus, Kaublus, amoMuHus, muHka, xenesa(ll) u sxeneza(Ill), memu(Il);
HaOJIOJICHHE W OINMCAaHHWE IPOLECCOB OKpAalIMBaHHs IUIAMEHH HOHAMH HATPHs, Kalus M KallbIHs
(BO3MOXKHO HCIIONIb30BAaHHE BHUICOMATEPUAIIOB); HCClienoBaHue aM(pOTEPHBIX CBOIMCTB THIPOKCHIA
QIIOMUHHS ¥ TUIPOKCHUJIA IIMHKA; pellieHHe YKCIIePUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelne MeTabl
1 UX COCJIMHEHHUS

XUMUA U OKpY’Karomas cpeia
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Hossle maTepuaiisl U TexHONMOrMM. BemecTBa 1 MaTepuabl B HOBCEAHEBHON KU3HU YeIOBEKa. XUMUS U
3I0poBBe. be3onmacHoe HCnonb30BaHIE BEMIECTB U XUMHIECKUX peakuuid B ObITy. IlepBast momoms mpu
XMMHYECKHX 0XKOraX U OTPaBICHMSIX

4.2

OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XWMHUYECKOE 3arpsisHeHue okpyxkatomed cpeasl [1JIK. Poms
XAMUU B PEIICHUH OSKOJOTMYECKUX TpoOneM. [IpHpopHble WCTOYHUKH YTIIEBOJOPOAOB (YTOIb,
MPUPOIHBIN Ta3, He(Th), MPOAYKTHI X MEPepabOTKH, UX POIIb B OBITY M MIPOMBITIIICHHOCTH

4.3

XUMHYECKUH SKCIEPUMEHT: H3YUeHHE 00pa3lloB MAaTEepHaNOB (CTEKIIO, CILIABBI METAJUIOB, MTOJMMEPHBIC
MaTepHaIbl)




MPOBEPSEMBIE HA OI'3 110 XUMHWHU TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI

Kop nposepaemoro
TpeboBaHua

OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

MpoBepaemble TpeboBaHUA K NpeaMETHbIM pe3ybTaTam 6a30BOro ypoBHA 0CBOEHUA OCHOBHOI 06pa3oBaTe/IbHOU NPOrpammbl
OCHOBHOro obuwiero o6pasosaHunAa Ha ocHose ®PrOC

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SIBIICHUH NPHUPOIBI, TTOHHMAaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOH HAyKH Kak OOJaCTH COBPEMEHHOI'O
€CTCCTBO3HAHHUS, KOMIIOHGHTa OOIIEH KyJIbTyphl M IPAKTHUECKOH [ESTETbHOCTH YEOBEKa B YCIOBUSIX COBPEMEHHOrO OOIIECTBa;

IMOHUMAaHNE MECTa XUMUH CpEAU APYTUX €CTCCTBCHHLIX HAYK

1.2

O HaYYHbIX MCTOAAaX MO3HAHHWsA, B TOM YHUCIIC OSKCICPUMECHTAJIBHBIX U TCOPCTUUYCCKUX MCTOJAAaX HCCICAOBAHUA BCUICCTB U HU3YUCHHA

XUMHYCCKUX peakum‘/i; YMEHUE UCIIOJIb30BaTh MOACIN U1 O00BSICHEHUS CTPOCHHU aTOMOB U MOJICKYJI

13

0 cdepax mpodeccHOHATBHON NEeSTENIFHOCTH, CBA3aHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMH HA JOCTIDKEHHSIX
XMUMHUYECKON HAYKH, YTO IO3BOJIUT OOYJAIOIIMMCS pacCMaTpUBATh XUMHIO Kak cdepy cBoel Oynyreit mpopeccnoHaIbHON AEITEIPHOCTH U
ClieNiaTh OCO3HAHHBIN BHIOOpP XMMHHU KaK MPOQIIFHOTO MPEeAMETa MPU TIEPEX0/ie Ha YPOBEHD CPEAHEro 00IIero oopa3oBaHusI

BHa,Z[eHI/IC CHCTEMON XUMHYECKNX 3HAHUN U YMEHHUE MPUMEHATb CUCTEMY XUMUYCCKUX 3H3,HPII>1, KOTOpas BKIIOYACT:

2.1

BaXHEHIIINE XMMUYECKUE TMOHATHS: XUMHUYECKHH DJIEMEHT, aToOM, MOJICKYyJa, BEIIESCTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJAHOPOIHAS H
HEOJIHOPOJIHASI CMECh, OTHOCHTEBHBIC aTOMHAS U MOJISKYJISIpHAS MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, CONb (CPEIHSSA), XUMHUUYECKas PEaKIUs, PEaKluh COSAWHEHUS, PEaKIMy Pa3lIOKCHUS, PEaKiuu 3aMelleHHs,
peakmuu oOMeHa, TEIJIOBOM S(PQEKT peakiMy, dK30- W DHIOTEPMHUYCCKHE PEAKIMH, PACTBOpP, MaccoBas IO XHMHYECKOTO SIIEMEHTA B
COE/IMHEHNH, MACCOBAs JTOJIS ¥ TIPOLICHTHAS KOHIISHTPAITUSI BEIIIECTBA B PACTBOPE, SAPO aTOMA, JCKTPOHHBIN CIIOH aToMa, aTOMHAs OpOUTAIIb,
paauyc aToma, BaJICHTHOCTb, CTEIICHb OKHCIICHHSI, XAMHUYECKAsI CBS3b, AJICKTPOOTPHUIIATENILHOCTD, ITOJIIPHAS M HEITOJIAPHAS KOBAJICHTHAS CBSI3b,
WOHHAs CBsI3b, METANIMYECKAS CBS3b, KPUCTAIMYECKAs PENIéTKa (aTOMHAsI, MOHHAs, METAJUIMYeCKas, MOJICKYJIIpHast), NOH, KaTUOH, aHUOH,
AJIEKTPOIIUT M HEDJICKTPOJIUT, DIICKTPOIUTHYCCKAs JUCCOIUAIINS, PEAKIIMA HOHHOTO OOMEHA, OKHCIHTEIbHO-BOCCTAHOBUTEIIHHBIC PEaKIIVH,
OKHCJIMTEIb U BOCCTAHOBHUTEIb, OKHCIICHHE H BOCCTAHOBJICHHUE, MIEKTPOIIN3, XHMHUECKOE paBHOBECHE, OOpaTHMbIC U HEOOPAaTHMBIC PEaKIIny,
CKOPOCTh XUMHUYECKOW peakimu, katanuzaTop, [1J1K, koppo3us MeTaiios, CIUIaBbI

2.2

OCHOBOIIOJIATAONUE 3aKOHBI XUMHH: 3aKOH COXpaHEHHsS Macchl, epuoauveckuii 3akoH .M. MenzaeneeBa, 3aKOH IMOCTOSHCTBA COCTaBa,
3aKOH ABOTajipo

2.3

TCOPUH XUMHUH: aTOMHO-MOJICKYJIAPpHAA TCOPUA, TCOPHUA 3JI€KT‘[)OHHTH‘I€CKOﬁ JHUCCOHM AN

Brnagenue ocHOBaMU XUMUYECKOM TPAMOTHOCTH, BKIFOYAIOILICH:

3.1

YMEHHE TpaBUIBHO HCIIOIB30BaTh M3yUCHHBIC BEIIECTBA W MaTepHaibl (B TOM YHCIIE MHHEPaJIbHBIC YIOOPSHHS, METAJUIl U CILIABHI,
MPOMYKTHl TepepabOTKU TMPUPOAHBIX HCTOYHHKOB YTIIEBOMOPOAOB (YIS, MPUPOTHOrO ra3a, HedTH) B OBITY, CEIHCKOM XO3SICTBE,
Ha TIPOM3BOACTBE W IMOHMMAHWE 3HAUCHUS >KUPOB, OEJIKOB, YIJICBOIOB U1 OpraHM3Ma dYeJOBEKa; YMEHHUE IMPOTHO3UPOBATH BIMSHUC

BCIICCTB U XUMHUYCCKHX MMPOLECCOB HA OPraHr3M YCJIOBCKA N OKPYKAIOIIYIO MPUPOJHYIO CpEAY

3.2

YMCHHUE UHTCTPHUPOBATD XUMHUYCCKUE 3HAHUS CO SHAHUAMHA APYTHUX y‘{e6HBIX npeamMeToB
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33 HaJIMYUE OIMbITa PabOTHI C PA3IMYHBIMUA MCTOYHHUKAMH HH(OPMAIUK N0 XUMUHU (HaydyHas ¥ HAyYHO-TIOMYJSpHAs JIUTepaTypa, CIOBapH,
' CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)
34 yMeHHE O0BEKTUBHO OLICHUBATH HH(DOPMAIIUIO O BEIIECTBAX, X IPEBPAICHUSAX W MPAKTHUIECCKOM IIPUMEHEHUU U YMEHU € HCIIONb30BaTh o€
' JUTSL pellieHHsT yIeOHO-T03HABATENIFHBIX 33724
4 Brnanenue ocHOBaMH MOHATHUIHOTO ammapaTta ¥ CHMBOJHYECKOTO SI3bIKAa XMMHH JUIS COCTaBICHHS (HOPMYS HEOPraHMYECKUX BEIICCTB,
YpaBHEHUI XMMHUYECKHX peaklnii; ocHoBaMu xuMudeckoit HomeHkatypbl (IUPAC u TpuBnaibHOI)
YMeHune O6’I)$ICH${T]> CBsI3b IIOJIOKCHUA DJJICMCHTA B HepHOZ[H‘IeCKOﬁ CUCTEME C YUCIOBBIMH XapaKTCPUCTUKAMU CTPOCHUS ATOMOB
5 XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj siipa, oOIlee YHCIIO SIEKTPOHOB), paclpeesieHHeM dJIEKTPOHOB MO YHEPreTHUYECKUM YPOBHSIM
aTOMOB IIEPBBIX Tpex MEPrUOa0B, KaJIUs U KaJIblUA
[IpencraBnenue 0 MEPHOANIESCKON 3aBHCHMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB (paaiyC aToMa, 3JIEKTPOOTPHIATENFHOCTD), MPOCTHIX
6 U CIIO)KHBIX BEIECTB OT MOJIOKEHUS dMeMeHTOB B [lepuoandeckoii cucreme (B MajbIX MEPHOAAX M TJIABHBIX MO PYIIAX) U JIEKTPOHHOTO
CTPOCHHMSI aTOMa
7 YmMmenue knaccupuinpoBaTh:
7.1 XUMHYECKHE DIIEMEHTHI
7.2 HEOpPraHWYECKHE BEIIECTBA
7.3 XUMHYECKUE PEAKITUH
8 YMeHHe onpenensTh:
8.1 BaJICHTHOCTB M CTEIICHb OKHCIICHHSI XHMHUYECKHX 3JIEMEHTOB, 3apsiI HOoHA
8.2 BHJ] XUMUYIECKOH CBSI3M M TUI KPHCTALTHYECKONU CTPYKTYPBI B COSANHEHUIX
8.3 XapakTep Cpebl B BOJHBIX PacTBOPaxX BemlecTB (KUCIOT, OCHOBAHUN)
8.4 OKHCITUTENh B BOCCTAHOBHUTEIb
9 YMeHne XxapakTepru30BaTh (PU3NIECKUE 1 XMMUIECKIE CBOICTBA!
01 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJIOPOA, TpaduT, aiMa3, KpeMHHH, a3oT, Gocdop, cepa, XJIop, HATPUH, KaIHid, MATHUN, KaJIbIHA,
' aTIOMHHMIA, %Kese30)
CIIOXXKHBIX BEIIECTB, B TOM YHCIIE X BOAHBIX PaCTBOPOB (BOIA, aMMHAK, XJIOPOBOIOPO, CEPOBOIOPOL, OKCHIBI U THAPOKCHIBI METaIOB [—
9.2 ITA rpynm, anromunus, menu (I1), uaka, xenesa (I u I1I), okcuaet yraepona (I1 u IV), kpemuuns (IV), azora u pocdopa (111 u V), cepor (IV
u VI), ceprncTasi, cepHas, a30TUCTas1, a30THAs, pocopHast, yrompHasi, KpeMHHEBAs KUCIOTA U X COJIH)
9.3 MIPOTHOZUPOBATH M XapaKTEPH30BATh CBOMCTBA BEHICCTB B 3aBHCHMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMCHEHNE BEIIECTB B 3aBUCHMOCTH
' OT UX CBOWCTB, BO3MOJKHOCTH MTPOTEKAHUS XMMHUIECKIX TPEBPALICHAN B Pa3INIHBIX YCIOBHIX
10 YMeHue coCTaBIATh MOJEKYIISIPHBIC ¥ HOHHBIC YPaBHEHUS PEaKIUi, B TOM YHCIIE!
10.1 peaknuii HOHHOrO OOMeHa
10.2 OKHCIIUTEIILHO-BOCCTAHOBUTEIBHBIX PEaKIIUi
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10.3 WJUTIOCTPUPYIOMINX XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KJI1acCOB (TPYII) HEOPraHUYECKUX BEILECTB
10.4 MOJTBEPHKAAIOIINX TEHETUYECKYIO B3aUMOCBS3bh MEXTy HUMHU
11 VMeHue BBIYUCIAT (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJISKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUUYECKOTO 3JIEMEHTAa B COEAMHEHUHT
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEUIECTBA U €0 Maccy, 00beM ra3oB
114 10 YpaBHEHMSIM XUMHUYECKUX PEAKIMH U HAXOIUTh KOJMYECTBO BEIECTBA, 00BEM U MacCy PeareHTOB MM MPOIYKTOB PEaKIHH
12 Biianenue (3HaHUE OCHOB):
121 OCHOBHBIMH METOJIaMU HAy4yHOro TIO3HaHUsA (HaOMoleHHe, WU3MEpeHHe, SKCIEPUMEHT, MOJETUPOBAHHE) NMPH H3YYCHHUH BEIIECTB H
' XUMHUYECKUX SBJICHUI; yMEHUE c(HOPMYIHPOBATH MPOOIEMY U TIPEATIOKUTH IMTyTH €€ pereHus
12.2 Oe3omacHoOi paboOThl C XUMHUYECKUMU BEIECTBAMU, XUMHUECKOW TTOCY I0M 1 1ab0paTOpHBIM 000pYI0BaHHEM
MpaBwJIaMl OE30MacHOr0 OOpAaICHUS C BEMIECTBAMHU, HCIONB3YEMBbIMH B TIOBCEIHEBHOW >KW3HHW, NpPaBUJIAMH TOBEICHHS B IEIAX
12.3 cOepexeHUsT 3II0pOBbSI U OKpPYXKAIOIIEH NPUPOMHOW Cpeflpl; MOHMMaHWE Bpena (OMacHOCTH) BO3JCHCTBUS HAa JKMBBIE OpPTaHWU3MBI
OIpeAeNEHHBIX BEMIECTB, CIIOCOO0B YMEHBIICHHS 1 TPEAOTBPAIICHHS X BPEIHOTO BO3JCHCTBHS
13 Hanmune mpakTH4ecKuX HABBIKOB IIAHWPOBAHUS U OCYIIECTBICHHS CIEAYIOMINX XUMHUCCKUX SKCIICPHUMEHTOB:
131 W3y4eHWE ¥ ONHMCAaHWE (U3MUECKUX CBOIMCTB BEIIECTB; O3HAKOMIICHHE C (U3MUYECKUMH M XUMUYCCKUMH SBICHUSMH; OIIBITHI,
' WUTIOCTPUPYIOIINE MPU3HAKHU ITPOTEKAHUS XUMUIECKUX PEaKIIUid
13.2 H3YyYCHUE CITOCOOOB pasJielieHus: cMeceit
133 MOTy4eHHE KUCIOPOa U U3yUCHHE €r0 CBOIMCTB; MOITYICHUE BOJIOPOAA U N3YUCHUE €TO CBOMCTB; MOIYIEHUE YIIIEKHCIIOro Ta3a U U3ydeHne
' €ro CBOWCTB; MOTyYECHNUE aMMHUAKa U N3yUYE€HUE €r0 CBOWCTB
134 MIPUTOTOBIICHIE PACTBOPOB C ONPENEIEHHON MacCOBOM OJICH pacTBOPEHHOT'O BEIIECTBA
135 MpUMEHEHNE WHINKATOPOB (JaKMyca, METHIIOpaH)ka W (eHonpTalernHa) IS ONpeAeNeHIs XapakTepa CpeOsl B pPacTBOpaX KHUCIOT H
' mesode
HCCIIeIOBAHUE M ONMCAHUE CBOHCTB HEOPraHWIECKUX BEIIECTB PA3INYHBIX KIIACCOB; H3y9IEHHE B3aMOCHCTBUS KUCIOT C METaJIAMH, OKCHAAMHA
13.6 METaJUIOB, PACTBOPHUMBIMH M HEPACTBOPHMBIMH OCHOBAaHHSIMH, COJISIMH; IONYyYEHHE HEPaCTBOPHMEBIX OCHOBAaHHM; BHITECHEHHE OIHOTO
MeTaJula IpyriuM U3 pacTBOpa COJIH; UCCICIOBAaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIOB AMIOMUHHUS U ITUHKA
13.7 pemIeHHEe DKCIIEPUMEHTANBHBIX 3amad 1Mo TeMaM: «OCHOBHBIE KJIACCHI HEOPraHWYECKHX COSAWHEHHN; «DIEKTPOTUTHICCKAs
' JWICcCoIManysy; « BaxkHelmme HeMeTaluThl U UX COSANHEHISD; « BaykHeHmre MeTayubl M MX COCIMHCHIISDY
XAMWYECKHE DJKCIEPHUMEHTHI, MUTIOCTPUPYIOMINE MPU3HAKA TMPOTEKAHHWS peaKnuii HOHHOrO OOMEHAa; KadeCTBCHHBIC pPEaKIUu Ha
13.8 MPUCYTCTBYIONINE B BOMHBIX PACTBOPAX MOHBI: XJIOPUI-, OpPOMHI-, HOMUA-, CYIb(aT-, pocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCHUI-
WOHBI, KATHOHBI aMMOHWSI, MAaTHUSI, KaJIbIIHS, aFTOMUHNS, JKere3a (2+) u xenesa (3+), meau (2+), nrHKA
14 VYmenue:




Koa nposepaemoro MpoBepsembie Tpe6oBaHUA K NpeaMeTHbIM pe3ynbTaTam 6a30B0Oro ypoBHA OCBOEHUA OCHOBHOM 06pa3oBaTe/ibHOM Nporpammbi

TpeboBaHusA OCHOBHOro 06Lero o6pa3oBaHuA Ha ocHoBe PrOC
14.1 OpEACTABIATh PE3YJIbTATbBI JKCIICPUMCEHTA B (bopMe BbIBOAOB, J0Ka3aTCJIbCTB, Fpa(i)I/IKOB u Ta6J‘II/III U BBIABJIATH OMIIMPHUYCCKUC
' 3aKOHOMEPHOCTH
14.2 YCTaHAaBJIMBATh CBA3U MEXKIAY pPCAIbHO Ha6J‘IIO)laeMI>IMI/I XUMHUYECKUMU SABJICHUSAMH MW IpoleCCaMH, IPOUCXOAAIIMMHU B MAKpo- H
' MHKpPOMHPE, O0BSICHATH MPUYIUHBI MHOFOO6paBI/I$I BCUICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Kop MpoBepsaeMblii 3n1eMeHT coaepKaHuA
1 [TepBoHauaIbHBIE XUMUYECKUE TIOHSITHS
11 Uuctele BenecTBa 1 cMecH. CriocoObl pa3ieNieH s cMeceit
12 ATOMBI U MOJIEKYJIbl. XUMHUECKHE dyieMeHTbl. CHMBOIIBI XUMUYECKUX AJIeMEHTOB. [IpocThie U CloXKHbBIE
' BEILIECTBA.
1.3 Xumuueckas ¢opmyna. BaJeHTHOCT aTOMOB XUMHUUYECKHX 3JIeMEHTOB. CTereHb OKUCIICHUS
14 3aKoH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCHTENbHAS MOJIEKYJISpHAS
' Mmacca. MaccoBasi 1015l XHMUYECKOTO DJIEMEHTA B COSJITMHCHUN
15 KonuuectBo BemectBa. Mosb. ModsipHass Macca. MoJsipHbId 00bEM Ta30B. B3anMOCBSI3b KOJIHYECTBA,
' MAacCChl M YMCJIa CTPYKTYPHBIX €IMHHULL BEIIECTBA
1 6 dusnyeckre 1 XUMUYECKUE SABJIEHUA. XHUMUYECKas peaknusa u eé MIPpU3HAKHU. 3aKoH COXpaHCHHS MaCChbl
' BEUIECTB. XMMHUUYECKUE YpPaBHEHUS
5 Ilepuonuueckuit 3akon u Ilepuonmyeckas cucrema xumuueckux osnemeHtos .M. Menneneesa.
CtpoeHune aTOMOB
21 [Tepnogmueckuit 3akoH. [lepnonnueckast cucrema xumudeckux snementoB J[.M. Menneneesa. [lepuoapt
' 1 Tpynibl. GU3NYECKUI CMBICI IOPSIIKOBOTO HOMEpa, HOMEPOB IEPUOJIa U TPYIIIBI DJIEMEHTA
99 Crpoenne atomoB. CoctaB aToMHBIX siiep. M3orombl. DnekTponbl. CTpoeHUE 3JIEKTPOHHBIX 000JIOYEK
' aToMOB TiepBbIX 20 xuMmuuecknux 3yeMeHToB [lepuonnueckoit cucremsr JI.M. Menaeneena
3aKOHOMEpPHOCTH B HM3MCHEHHH CBOMCTB XHMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHOAOB, KaJuis,
93 KaJplus (pammyca aTOMOB, 3JIEKTPOOTPUIIATEIBHOCTH, METAJUIMUSCKUX W HEMETAINIMYECKUX CBOWCTB) U
' UX COCTMHEHUH B COOTBETCTBHH C ITOJIOKECHHUEM 3JIeMEHTOB B Ileproaiaeckoii cucreMe u CTpPOCHHUEM HX
aTOMOB
3 CTpocHHE BEIIeCcTBa
31 Xumudeckass cBs3b. KoBameHTHass (HOMSIpHAsT W HEMONSIPHAS) CBS3b.  DIEKTPOOTPULATENFHOCTD
' XAMIYIECKHX 3JIeMeHTOB. VloHHast cBsi3p. MeTaumiaeckas CBsI3b
32 THITBI KPUCTAJUIMIECKUX PEHIETOK (aTOMHAs, MOHHASI, METAJUIMYIECKAs ), 3aBHCUMOCTh CBOMCTB BEIICCTBA
' OT THNA KPUCTAJUITMYECKON PEETKU U BUIA XUMUYECKON CBSI3U
4 Baxaeiimme mpencTaBUTENH HEOPraHWYECKUX BellecTB. HeMeTaymmsl U MX COemUHEeHUs. MeTauisl U uX
COCTMHEHUS
Knaccupukanuss W HOMEHKIATypa HEOPraHWYECKHMX COCIUHEHHUI: OKCHUIOB (coieo0pa3yromme:
41 OCHOBHBIC, KHCJIOTHEIE, aM(OTEpHBIE) U HECcoIeo0pasyIolune; OCHOBAHUH (IIENOYN W HEpacTBOPHMBIC
OCHOBaHMsI); KHUCJIOT (KHCIOpOJCOAepKale U OeCKUCIOPOIHbIe, OMHOOCHOBHbIE U MHOTOOCHOBHBIE);




Kog MpoBepsaeMblii 31eMeHT coaepKaHUA
coneil (CpeIHUX U KUCIIBIX)
42 dusnyeckue U XUMUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOAOPOA, XJIOpa, KHCIOPOJa,
' cepsl, a30ta, ¢pocdopa, yriaeponaa, KpeMHUS
43 dusnyeckue ¥ XMMUYECKHE CBOMCTBA MPOCTHIX BEUICCTB-METAJUIOB: JIUTHS, HATPHUS, KAaJUs, MATHUS U
' KaJIbIIUs, aJTFOMUHHMS, JKelie3a. DICKTPOXUMHUCCKUN Psijl HAIPSDKCHUH METaJUIOB
a4 dusznyeckne W XUMHYSCKAE CBOMCTBAa BOJOPOIHBIX COCAMHCHHH HEMETAJIOB: XJIOPOBOJIOPOJA,
' CEpOBOIOPO/IA, AMMHAKA
45 dusnueckne W XUMHYECKHE CBOWCTBa OKcHIOB HemeramioB: cepol (IV, VI), asora(Il, IV, V),
' dhochopa(lll, V), yrnepona(ll, IV), kpemuua(IV). [lonyueHne okCHI0B HEMETAIIIOB
46 Xumuyeckue coiictBa okcuaoB: MeTauioB IA-IIA rpymm, muaka, memu(I) u sxenesa(Il, 11). TTonydenue
OKCHJIOB METAJJIOB
47 XUMHYECKUE CBOMCTBA OCHOBAHMH M aM(OTEPHBIX TUAPOKCHIOB (Ha IPUMEpE THAPOKCHIOB aTIOMHHUS,
' xesesa, IuHKa). IlonyueHne ocHoBaHM 1 aM(OTEPHBIX THAPOKCH OB
OO0mme XMMHYECKHE CBOWCTBA KHCIOT: XJIOPOBOJAOPOAHOW, CEPOBONOPOIHON, CEPHUCTOH, CEpHOIA,
4.8 a30THOM, (ochopHOM, KpeMHHEBOH, yrombHOW. OcoOble XMMHUYECKHE CBOWCTBA KOHIICHTPUPOBAaHHON
CEpHOI 1 a30THOM KucnoT. [lomydenne Kucior
4.9 OO01ue XuMIYECKUe CBOICTBA cpeHux coneld. [lomyuenue coneit
410 [lomyuenme, coOmpaHue, pacmo3HaBaHME BONOPOAA, KHUCIOPOAA, aMMHAaKa, YIJIEKHCIOro rasa B
' 1a60paTOpUn
411 [TomyyeHne amMmmaka, CEpHOM M A30THOM KHCIIOT B NMPOMBINIICHHOCTH. OOIIUe CrocoObl MONTyYeHUs
' METaJIOB
4,12 I'eHeTnyeckas CBs3b MEXKY KJaccaMy HEOPraHWYECKUX COSMHCHUN
5 XHAMUYECKHE PEaKkIuu
Knaccugpukanus XUMIUECKHX peaknnii 0 pa3IMYHBIM IIPU3HAKAM: TI0 YHCITY U COCTaBY YYaCTBYIOUINX B
51 pEeaKIK BEIIECTB, MO TeIIoBOMY 3G (deKTy, M0 HW3MEHEHWIO CTENCHEH OKUCICHUS XUMHYCCKHX
DIIEMEHTOB
5 TernoBoit d(heKT XUMHUECKOH pEeakIiy, TEPMOXUMHUYECKAE ypaBHEHHUS. JK30- U DHIOTEPMHUYCCKUE
' peaknuu. TepMOXUMIYECKHE YpaBHEHHS
53 OKUCITUTENEHOBOCCTAHOBUTENBHBIE peakini. OKUCIUTEN U BOCCTAHOBHUTENH. [Ipomecchl OKUCIICHHS U
' BOCCTAHOBIICHHS. DIIEKTPOHHBIN OallaHC OKHCINTEIFHOBOCCTAHOBUTEIFHON peaKIInu
5.4 Teopust DICKTPOTUTHUYECKOH IuiccoUanui. KaTHOHBI, aHHOHBI. DIEKTPOIUTHI M HEIIEKTPOJHTHL
' CubHBIC | clTa0ble dIeKTPONUTHL. CTENeHb AUCCOIHAITUH
55 Peaknuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIHH MOHHOrO OOMEHa, IOJHBIE H COKPAIIEHHBIC

HMOHHbIE YpaBHEHH peaKklHii




Kop, MpoBepaeMmblii 31eMeHT coaepKaHuA
6 XUMHUSL U OKpY>Karolas cpea
6.1 BemectBa u MaTtepuaisl B ITOBCEJHEBHOH JKH3HM YeloBeka. bezomacHoe HMCHONB30BaHHE BEIIECTB U
' XMMHYECKHX peakiuii B Jaboparopuu u ObITy. [lepBas moMomnp Ipr XMMHYECKHX OXKOTrax M OTPaBJICHUSIX
XUMHYecKoe 3arps3HeHre OKpyXKaromieill cpeibl (KUCIOTHBIE NOXKIW, 3arps3HEHUe IMOYBBI, BO3IyXa H
6.2 BOIOEMOB), cIOcoObl ero mpexoTBpaieHus [IpenenbHas pomyctumasi koHIeHTpaus BemiectB (ITIK).
' Ponb XuMuu B pellleHHH SKOJOTMYECKUX NpoOiieM. YcuieHHe HapHUKOBOro 3(Qekra, paszpyLieHHe
030HOBOTO CJIOSI
[Ipumenenue cepsl, as3ota, ¢ocdopa, yriaepona, KpeMHHS W HX COCOUHEHHH B OBITY, MEAWIIMHE,
6.3 MPOMBIIIUIGHHOCTH M CEJIbCKOM  XOo3stiicTBe. lIpuMeHeHMe MeTamioB M CIUIaBOB (CTamb, YYIyH,
' JOPaJIIOMUHMIA, OpOH3a) B OBITY W TIPOMBINIJICHHOCTH MX coenHeHul. [IoHATHE 0 KOPPO3UU METAJUIOB,
OCHOBHBI€ CITOCOOBI 3aIIUTHI UX OT KOPPO3HH
6.4 [IpuponHble UCTOYHUKH YIIIEBOAOPOAOB (yroib, MPHPOJHBIA Tra3, HEPTbH), IPOAYKTH UX IEPEPadOTKH
' (OeH3mH), UX POJb B OBITY U IPOMBIIUICHHOCTH
INepBoHayasbHbIC MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COSMHEHMUSX yrieposa (MeTaH, 3TaH, STHIICH,
6.5 alleTHJICH, 9TAHOI, TJMIEPUH, YKCycHas Kuciora). [IoHATHe 0 OMOJOrMYecKr BaXKHBIX BEIECTBAX: JKUpAX,
OenKax, YriIeBOaX — M MX POJIH B JKH3HH YEJIOBEKa
7 Pacuérer:
7.1 1o opMysiaM XUMUYIECKAX COCTMHCHHIA
7.2 Macchl (MacCOBOI1) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT' O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Xumus, 8 knace/ I'abpuensia O.C., Octpoymos W.I'., CnankoB C.A., Aknroneproe obmmectBo «I3natensctBo «IIpocBerienuey
Xumus, 9 kiace/ I'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A. AkimonepsHoe o6miectBo «M3marensctBo «IIpocBemennes

JlonoIHNTEIbHASI JINTEpPaTypa:

1. Tapa, H. 5. Xumus: 3anaqyHuk ¢ «TOMOITHUKOMY. 8-9 Kitacchl : mocobue aiis yu-csa oopazosar. yupexaenuit/ H. H. 'apa, H. U. I'abpycesa. -
M.:IIpocBemmenue, 2019.-96¢.

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIS

8-9 KJIACC

1. B nomoup mkonsHOMY yuutento. M. 0. ['opkoenko «Iloypounsie pazpabotku no xumuu k yueonukam: O. C. I'abpuensna; H. . Connna, M. I1.
Canuna; I'. E. Pym3utuca, ®@. I'. ®enpamana» 9 kinacc. «Bako», Mocksa 2020 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

8-9 KJIACC

1) https://resh.edu.ru/subject/29/8/
2) https://interneturok.ru (8 kiacc)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O ITPOIIECCA

YYEBHOE OBOPYJOBAHHUE

1) TexHuueckue CpeCTBa OOYUCHUSL:
2. IlepcoHanbHbIN KOMIIBIOTED
3. ITpoekTop
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