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1. Iloacnumenvnas 3anucka.

[Iporpamma mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTABJICHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHON 00Opa3oBaTeibHOI MPOTrpamMMbl OCHOBHOTO OOIIETO
oOpaszoBanus, mpexactaBieHHbIx B ®I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHOU paboueit
pOrpaMMbl BOCHHUTAHUS W C y4€TOM KOHIENIMU TpernojaBaHus ydeOHoro mpeamera "Xumus" B
oOpa3oBaTelIbHBIX opranm3amsax Poccuiickoit denepammm.

[Iporpamma mo xuMuM pa3zpaboTaHa C HENbI0 OKa3aHWS METOJUYECKON MOMOIIM YYHTENIO B
co37aHUU paboyel IPOrpaMMBbI 10 y4eOHOMY IIPEIMETY.

[Iporpamma 1o XUMHH AaeT MPEICTaBICHHE O IeJsIX, 00mel cTpaTerui o0ydeHus, BOCITUTAHUS
U pa3BUTHA OOyYAIOMIMXCS CPEJCTBAMH Y4eOHOTO TMpeaMeTa, YCTaHaBIMBAeT 00s3aTeIbHOE
MPEMETHOE COJIepKaHKe, TPEyCMAaTPHBAET pacIpeelieHHe ero Mo KJIACCaM U CTPYKTYPUPOBAHUE 110
pasgenaM HW TeMaM MPOrpaMMbl MO XHMHH, OIpPEIENseT KOJUYECTBEHHbIE M KayeCTBEHHBIC
XapaKTePUCTUKH COJICPXKAHMSI, PEKOMEHAYEMYIO TOCIEN0BATEIBHOCTh U3YyYCHUST XHUMHU C Y4€TOM
MEXIIPEIMETHBIX ¥ BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKM y4eOHOTO Iporiecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaromuXcs, ONMpeaesieT BO3MOKHOCTH MPEMETa U pealn3anuyd TpeOoBaHUN K
pe3yibTaTaM OCBOCHHUS OCHOBHOW 0OO0pa3oBaTEeNbHON IMPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, a Takke TPeOOBAHWI K pe3yinbTaTaM OOyYeHHsS XHMHUH Ha YPOBHE IeNIeH W3ydeHWs
MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOHN AEATEIHHOCTH O0YJaroIIerocs mo OCBOCHHUIO
y4eOHOTO COJepKaHUsI.

3HaHWE XWMHH CIY)KHUT OCHOBOW ISl (DOPMHUPOBAHHS MHUPOBO33PEHHUS OOY4aIOMIEroCs, €ro
MPEJCTAaBICHU O MaTepHATLHOM EIMHCTBE MHpA, BAXKHYIO pOJIb UTPArOT (HOpMHUpYEMBbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U OO 3BOJIIOLMHU BELIECTB B NPUPOJAE, O IMyTAX
peleHus rnodanbHbIX NPOOIEM YCTOMUMBOIO pa3BUTHs YEJIOBEUECTBA - ChIPHEBOM, SHEPreTUYECKOH,
MUILIEBOM U 3KOJOIMUYECKON 0€30I1aCHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3ali BO3MOYKHOCTEH JUlsl caMOpa3BUTHS U (OPMUPOBAHUSA KYJIbTYpPbI
JUYHOCTH, €€ 001Iel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEH 0Oyuarommxcs,
HaBBIKOB MX CaMOCTOSTENbHOM y4eOHOW AeATEeNIbHOCTH, SKCIEPUMEHTAIBHBIX U MCCIEI0BATEIbCKUX
YMEHUH, HEOOXOUMBIX KaK B TIOBCEAHEBHOM KH3HU, TAK U B IPO(PECCUOHATBHON IEATEIBHOCTH;

3HaKOMHT CO CHeUM(UKON HAydHOTO MBILUIEHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IUIAJa Ha
€IMHCTBO MPUPOJABI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHMM €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH O0yJarOLIUXCS;

crocoOCTByeT (POPMHUPOBAHMIO LIEHHOCTHOI'O OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMUECKOE 00pa30BaHUe 00yUarOIIUXCSL.

JlaHHbIEe HaNpaBJeHUs B 00y4EHUN XUMHH 00eCIIeUnBaIOTCs ClIELU(PUKON cofep kanusl yaueOHOro
IpeaMeTa, KOTOPBIN SABJISIETCS MeJarornyecky aJlaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAayKu XUMHUHU
Ha ONPEJIEJICHHOM 3Talle €€ Pa3BUTHSL.

Kypc xuMuuM Ha ypoBHE OCHOBHOTO 0OLIEro o0pa3oBaHMsS OPUEHTHPOBAH HA OCBOCHME
00Oy4aromMMHUCS CUCTEMBbl IEpBOHAYAIBHBIX TMOHATUH XHMHH, OCHOB HEOPraHMYECKOW XMMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHU4ecKON XUMHH.

CtpykTypa coJep:KaHus IPOrpaMMbl IO XMMUU ¢(HOPMUPOBaHA HA OCHOBE CUCTEMHOTO MOAX0/a
K ee u3ydyeHuto. CojepkaHue CKJIAJIbIBA€TCS W3 CHUCTEMbl MOHATHI O XUMHYECKOM D3JEMEHTE U
BEIIECTBE U CHCTEMbI IOHATHH 0 XUMU4eckoi peakuuu. O6e 3TU CUCTEMBI CTPYKTYPHO OPraHW30BaHbI
[0 TPUHIMITY MOCIEI0BAaTEIbHOIO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MpEICTaBICHUN
Pa3HOro ypOBHS:

aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

Ilepuonnyeckoro 3akona JI.M. MenneneeBa Kkak OCHOBHOTO 3aKOHA XUMUH;

YYEHHS O CTPOEHUH aTOMa M XUMUYECKOH CBSI3H;

MPECTaBICHUN 00 SIEKTPOIUTHUECKON JUCCOIMAIIMH BEIECTB B PACTBOpaXx.
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TeopeTnueckne 3HaHUS pacCMaTPUBAIOTCSI HA OCHOBE OMIIMPUYECKU TOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJIHSS
¢GyHKIMU OOBSCHEHHS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS W BO3MOXKHOCTEW MPAKTUYECKOTO
IIPUMEHEHUSI U TIOJyYEHUS U3y4aeMBbIX BEIIECTB.

OcBoeHune IporpaMMsl 0 XUMUHU CIOCOOCTBYET (POPMHUPOBAHUIO MPEJICTABICHHS O XUMUYECKON
COCTaBJISIFOLLIEH HAYYHOM KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPObl, HEHHOCTHOIO OTHOLIEHUS
K Hay4yHOMY 3HaHHUIO U METOJaM IO3HAaHMs B Hayke. M3yueHne XUMHUU NMPOUCXOJUT C IPUBIICUEHUEM
3HaHUH U3 paHee N3YYEHHBIX YUeOHBIX mpeameToB: "Okpyxaromuii mup", "buonorus. 5 - 7 xnaccsl" u
"®u3zuka. 7 knacc".

[Ipy W3ydeHUM XUMHH MPOUCXOAUT (HOPMHPOBAHWE 3HAHWHA OCHOB XMMHUYECKON HAyKH Kak
00JTaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOH JEATEIHOCTH YeJIOBEKa W KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHl. 3ajada ydeOHOTO HpEAMETa COCTOUT B (POPMUPOBAHHH CHCTEMBI
XAMHYECKUX 3HAHWHA - BOXKHEUIMUX (AKTOB, TOHATUH, 3aKOHOB W TEOPETUYCCKHX ITOJIOKCHUM,
JTOCTYIHBIX 0000IIEHNIT MHUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HayKH, B MPUOOIICHUH K HAyYHBIM
METO/IaM TMO3HaHUs MPH U3YUYEHUU BEIIECTB MU XUMHUYECKHX peaklui, B (OPMUPOBAHUU U Pa3BUTHUU
MM03HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B yU€OHO-TIO3HABATEIbHON U y4eOHO-UCCIIEJ0BATENbCKOMN
NeSITeIbHOCTH, OCBOCHUH IIPAaBUJI O€30M1aCHOr0 OOpaIeHtsl C BELECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipy wu3ydyeHMHM XMMHHM Ha YPOBHE OCHOBHOTO OOHIEr0 00pa3oBaHUs BaXHOE 3HAUYEHUE
MPUOOPENTH TaKUE 1IN, KakK:

dbopMupoBaHNE HWHTEIUIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaM0O0Opa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO PEHIeHWH, CIOCOOHOM aganTupoBaThcs K OBICTPO
MEHSIOLIUMCS YCIOBHSIM JKU3HH;

HalpaBJIEHHOCTh ~ OOyueHHsT HA  CHCTEMaTHYeckoe NpuoOIleHHue  0O0ydaromuxcs K
CaMOCTOSITEJIbHOM TO3HABaTENbHOM JEATEIbHOCTH, HAYYHBIM METOJaM IMO3HaHUs, (OpPMUPYIOLIUM
MOTHBAIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUU;

ofOecriedeHHe  YCIIOBUW,  CHOCOOCTBYIOUIUMX  NPUOOpPETeHHIO  OOy4YaloUMMHUCS  OIbITa
pazHoOOpa3HOM NeATeNbHOCTH, IO3HAHWS W CaMOIMO3HAHHWSA, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITIETEHI[HI1), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUJOB JIEATEIBHOCTH;

dhopmupoBanue o0mel GyHKIMOHATBHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHATH U OIICHHBATh SIBJICHUS OKPY)KAIOIIErO0 MHpPA, HCIOJIb3YS 3HAHUA W OIBIT,
MOJIyYE€HHBIEC TPU U3YYEHUH XUMUHU, IPUMEHSTh UX MPHU PELIEHUHU MPoOsieM B MOBCEIHEBHON KU3HU U
TPYAOBOM NEATEIBHOCTH;

dbopmupoBaHre y OOy4aromMXCS TYMAaHUCTHYECKUX OTHOIICHUH, IOHUMaHUS IEHHOCTU
XMUMHYECKUX 3HaHUHU Ui BRIPAOOTKU SKOJIOTHYECKHU 11€TIECO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOMH
JESATENBHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3J0POBbS U OKPYKAIOIEH IPUPOJHOU CpEbl;

pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIUTAaHUIO Ha
OCHOBE YCBOCHUS O0IIEYEIOBEYECKIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HAIMpPaBJIEHHOCTH JaJIbHEHIIEro 00y4eHus;

CIIOCOOHOCTH TMPUMEHSTh 3HAHMS, IMOJIydaeMble MPU H3YyYCHHH XUMHH, IS pelIeHus 3ajad,
CBSI3aHHBIX C OKPYXKAIOILIEW MPUPOJHON CPENOM, IJIsl MOBBIIIEHUS! YPOBHSA SKOJOTUYECKON KYIbTYPHI,
OCO3HaHHUA TJ00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM W MyTed UX pElIeHHUs MOCPEACTBOM
METOJIOB XMUMUH, HKOJIOTMYECKOTO MBILIUICHHS, YMEHUSI PYKOBOACTBOBAThCA UM B I103HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMAJIbHOM IIPAKTHUKE;

BOCIHTaHME Yy OOydaroluxcs LEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3JI0pOBBIO, YCTAHOBKU Ha 370POBBIM 00pa3 JKU3HU, OCO3HAHHE MOCIEACTBUNA M HENPHUITHE BPEAHBIX
NpUBbIYEK (YHOTpeOJIEHUS allKOroJis, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOJICHHS MPaBUI
0€30MacCHOCTH IIPU OOPALIEHUN C XMMUYECKMMH BEIIECTBAaMH B OBITY;

IIPUBHMBATh WHTEpPEC K MPaKTHUECKOMY M3Yy4eHHIO Mpodeccuii W Tpyaa pazIudHOro poja,
YB&XEHHUE K TpPYyAy M pe3yiabTaTaM TPYIOBOM NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NPHUMEHEHUS
MPEeIMETHBIX 3HAHUM MO XUMHUH, OCO3HAHHBIA BBHIOOP WHAMBUAYAIBLHON TPACKTOPHH MPOJOJKEHUS
00pa3oBaHus ¢ y4€TOM JIMYHOCTHBIX UHTEPECOB U COCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB
U MoTpeOHOCTeH, yCHemHoi npodecCHOHaNbHOM AeSATebHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTb aJalITUPOBAThCA B MPO(PECCHOHATIBHOM Cpee;

HKOJIOTHYECKH 11eJ1ec000pa3HOe OTHOLICHHE K MPHUPO/JIE KaK UCTOYHUKY JKU3HU Ha 3emile, OCHOBE
e€ CylIeCTBOBaHUS, IOHUMaHUE IIEHHOCTH 370pOBOr0 U Oe30macHoro o0pasa »KU3HU, OTBETCTBEHHOE



OTHOILIEHHE K COOCTBEHHOMY (DM3UYECKOMY M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHME ILIEHHOCTH
coOIOIeHNs TpaBMJl O€30MaCHOTO TMOBEACHUS Npu padoTe ¢ BEIIECTBAMHU, a TaKXKe B CHTYaLUsAX,
YIPO’KAIOLIUX 3/I0POBBIO U XKU3HU JIIOJIEH;

O6mee uncio vyacos, s uzydenus xumun B MBOY COII Nel - 136 gacos: B 8 xiacce - 68
yacoB (2 yaca B HeZIel0), B 9 kiacce - 68 yacoB (2 yaca B HEJIETIO).
2. Cooeporcanue yuebHo2o npeomema « Xumus»

8 kiacec.

1. Ilepgonauanvhvie Xumuueckue nOHAMUAL.

[Ipenmer xumun. Ponp XuMHUM B KM3HU 4YeJOBEKa. XMMUS B CHCTEME HayK. Tejla U BeElleCTBa.
®dusnyeckrue CBOMCTBA BEIIECTB. ArperarHoe cocrosinde BeriecTB. [loHATHE O METonax MO3HAHUS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3IeicHus CMeCeH.

ATOMBI U MOJIEKYJbI. XUMHUYECKHE dJIeMeHTHl. CHMBOJIBI XUMHYECKUX 3JIeMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUeHHE.

Xumnueckas ¢opmyna. BaleHTHOCT aTOMOB XMMHUUYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA
cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTENbHAST MOJIEKYJIApHas Macca. MaccoBas
JI0JISI XUMUYECKOTO 2JIEMEHTA B COSAMHEHUH.

KonnuectBo BemectBa. Moisib. MonsipHass macca. B3anMoCBs3b KOJIWYECTBa, MacChl M 4HUCIA
CTPYKTYPHBIX €IMHUII BenecTBa. PacdeTsl o hopMyliaM XHMHYECKUAX COCTMHCHHI.

dusnyeckue U XUMUIECCKHE SBIICHUS. XUMHUYECKash pEakivs U e MPU3HAKKH. 3aKOH COXpaHCHUS
MacChl BEMIECTB. XHMHYECKUE YypaBHeHHs. KitacCupuKaius XHMHYECKUX PEakIuil (COeTMHEHUS,
pasnoKeHus1, 3aMeleHUs, 0OOMEHA).

XUMUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYAOH, MIpaBUJIaMu paboOThl B
nabopaTtopu U MpUEeMaMH OOpareHus ¢ Jab0paTOpHBIM OO0OpPYIOBAHHEM, M3YYCHHE WM OIHMCAHHE
(M3UYECKUX CBOMCTB 0OpaslloB HEOPraHMYECKHX BEIIECTB, HaOmoJeHHEe (pu3nyeckux (TUTaBJICHHE
BOCKa, TassHHE JIbJIa, pacTHUpaHUE caxapa B CTYIKE, KUIEHUE U KOHAEHCAIUS BOJbI) U XUMHUYECKHX
(ropeHue cBeuM, MPOKAJWBAHUE MEIHOW MPOBOJIOKU, B3aUMOJCUCTBUE Mela C KHUCIOTOW) SBIICHUH,
HaOMO/IeHNe W OMHCAaHWE TNPU3HAKOB MPOTEKAaHUS XUMHUYECKHX peakUui (pasfioKeHue caxapa,
B3aMMOJICHICTBUE CEPHOW KHUCIOTBHI C XJIOpUIAOM Oapusi, pasiokeHue ruapokcuaa memu (II) mpum
HarpeBaHWH, B3aUMOJICHCTBHE kene3a ¢ pactBopoM conu meau (II), u3ydenue cnmoco6oB paznencHus
cMeceil (C TNOMOIIbIO MarHuTa, (QUIBTPOBAaHWE, BBIAPUBAHHUE, AUCTUIULLMSI, XpomaTtorpadus),
MIPOBEJICHUE OYMCTKU MOBAPEHHOW COJIM, HAOMIOJCHHE U OMUCAHUE PE3yJIbTAaTOB MPOBEICHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3JJaHIe MOJIeNIeil MOJIEKYI (IIapOCTEPKHEBBIX).

2. Bajxcneiimue npedocmasumenu Heop2aHuuecKux 6euiecma.

Bo3ayx - cmech razoB. CocraB Bosmyxa. Kucimopon - 3JIeMEHT W MPOCTOE BEILIECTBO.
Haxoxxnenue kwuciopona B mpupojae, (HU3MYECKHE M XUMHUUYECKHE CBOWCTBa (pEaklUM TOPEHUS).
Oxcupnpl. Ilpumenenne kucimopoaa. CrnocoObl MONyueHHUs KuUCIopojaa B Jaboparopuu U
npoMelieHHocTu.  KpyroBopoTt kucinopoaa B mpupoae. O30H - amnoTponHas MoaubUKanus
KHCJIOPO/Ia.

TemmoBoit 3ddexkr xumuyeckoil peakuu, TEPMOXUMUYECKHE YpaBHEHMsS, O5K30- H
SHAOTEPMHUUECKUE peakiuu. TOIMIMBO: YTOab U MeTaH. 3arpsi3HEHHE BO3AyXa, YCUIICHUE TAPHUKOBOTO
addekTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon - snemeHT u mpocrtoe BemiecTBo. HaxoxaeHue Bojgopoja B mpupoje, GU3NYECKUEe U
XMUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIOCOOBI MOMy4eHUS

Kucnote! u com.

MounsipHbiii 00beM ra3oB. PacueTsl Mo XUMUYECKUM ypaBHEHHSIM.

Odusnyeckue cBocTBa BOoIbl. Boma kak pactBopurens. PactBopel. HacelieHHble U
HEHACBIIIIEHHbIE pacTBOpbI. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi J0Jis BEIIECTBA B PACTBOPE.
Xumuyeckue cpoiictBa BOJbl. OcHoBaHus. Poib pacTBOpoB B HPUPOJAE M B KU3HM UEIOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanuss  Heopranmveckux coenuHeHuil. Oxcuapl. Krnaccudukarumss  OKCHAOB:
cojeoOpa3zymomie (OCHOBHBIE, KHUCIOTHBIE, aMmdoTepHble) U HecojeoOpasyromme. Homenkiatypa
oKkcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCcuaoB.



OcHoBanmst. Knaccudukanust OCHOBaHMU: IIENIOYM W HEPACTBOPUMBIE  OCHOBAHHUSI.
Homenknarypa ocHoBaHui. @usnyeckue U XUMHYECKHE CBOWCTBAa OCHOBaHUU. llosydeHue
OCHOBAHMM.

Kucnortel. Knaccupukamus kucinor. Homenkmarypa kucnor. Pusnyeckue W XUMHUYECKHE
cBorcTBa KUCNOT. Pan akrusHoct MetaiuioB H.H. bexerosa. Ilosryaenne Kucior.

Conu. Homenknarypa coneil.

du3nyecKre U XUMUYECKUE CBOMCTBA cojiei. [lonyuenue coueil.

I'enernueckas cBsA3b MEXKIY KJIacCaMU HEOPTraHUUECKUX COCTUHEHUM.

XUMUYECKUN 3KCIIEPUMEHT: KauyeCTBEHHOE OIPENENIEHUE COJIEp’KaHUsl KUCIOpoJa B BO3JYXE,
[oJlyueHue, coOupaHue, paclno3HaBaHUE M H3Y4YEHHME CBOMCTB KHUCJIOpOJa, HaOIo/eHue
B3aUMO/JICHCTBUSL BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HHUKHOBEHHS W IPEKpPALIEHUS TOPEHUs
(moskapa), o3HaKOMJIEHHE ¢ 00pa3llaMu OKCHUJOB M OIHCAaHUE WX CBOMCTB, MOJIyY€HHE, COOMpaHHeE,
pacrno3HaBaHUE U M3Y4YE€HHME CBOMCTB BoAopoja (TOpeHHE), B3aUMOJECHCTBHE BOAOpOJa C OKCUIOM
menu (II) (BO3MOXKHO UCHONB30BaHUE BHUACOMATEpPUATIOB), HaAOMIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIeAOBaHUE OCOOCHHOCTEM pPAaCTBOPEHHUS BEIIECTB C  Pa3IMYHOMN
pPacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMNPEIEICHHOW MacCOBOM JI0JI€H PacTBOPEHHOIO
BEIIECTBA, B3aMMO/JICICTBHE BOJBI C METAJUIAMM (HATPUEM U KaJibliieM) (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), HCCIEIOBaHUE OO0Opa3l0B HEOPraHMYECKUX BEIIECTB pa3jIMYHBIX KJIAcCoB,
HaOI0/IeHNEe W3MEHEHUsS OKpacKM HWHAMKAaTOPOB B pacTBOpax KUCIOT M IIeJoueHd, H3ydyeHue
B3auMoeiicTBus okcuaa menu (II) ¢ pactBopoM cepHO¥M KHCIOTBI, KHCJIOT C METaUIaMH, PEaKIHil
HEUTpaau3alu, NOJydeHHEe HEPaCTBOPUMBIX OCHOBAaHUHM, BBITECHEHHE OJHOIO METaia APYTruM M3
pacTBOpa COJH, PEMIEHNE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe ""BaxkHelme KiIacchl HEOPraHUIeCKUuX
coeMHEeHUI".

3. Ilepuoouueckuini 3axon u Ilepuoouueckas cucmema xumuueckux 3rnemenmos J[.H.
Menoeneeea. Cmpoenue amomos. Xumuueckas ceéa3b. OKUCIUMETbHO-60CCHIAHOBUMETbHBIE
peakuyuu.

[lepBpie MOMBITKH KiIAcCU(PUKALUKU XUMUYECKHX 3JeMEHTOB. lloHsATHE O TIpymmax CXOIHBIX
3JIEMEHTOB (ILEJOYHbIE U IIEJOYHO3EMENIbHbIE METaJIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pazyroT aM(pOTEPHBIC OKCUJIBI i THIPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuogmyeckast cucrema xumuueckux anemeHtoB .M. Menneneena.
Kopotkonepuoanas u pnmuHHonepuognast Gopmsl [leproaunueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB
J.N. Menaeneea. [leproabl u rpymnmbl. Du3nueckuid CMbICH HOPSAKOBOIO HOMEpPa, HOMEPOB MEPHOJIa
U TPYIIIBI 3JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000710uek aToMoB mepBbIX 20 xumMuyeckux ieMeHToB Ilepuonnueckoi cucremsl [[.M. Menneneena.
XapakTepucTUKa XMUMHUYECKOTO dJIEMEHTa Mo ero mnojoxkeHuto B Ilepmomamyeckoit cucreme ..
Meunneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paauyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METALIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpymnmaM M mnepuoaaMm. 3Hauenwe [lepumoanueckoro 3akoHa u
[leproguueckold CUCTEMBbl XUMHMYECKUX OJJIEMEHTOB JUIS pa3BUTHs Hayku © mnpaktuku. [[.U.
MeHpzeneeB - y4eHbIH U IPaXKJaHUH.

Xumunueckas cBsi3b. KoBaneHTHas (HMOJspHAs M HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHULATEIHLHOCTh
XUMHYECKUX 3JIeMeHTOB. VlOHHAs CBSI3b.

Crenenb oxucneHus. OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu. [Ipoueccsl okucieHus u
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN OKCIIEPUMEHT: U3yueHUEe O0OpaslloB BEIIECTB METAUIOB M HEMETAIlJIOB,
B3aMMOJICIICTBUE THUAPOKCHJA IIMHKA C pacTBOpaMU KHUCIOT M UIENOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPhl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEAKIUi (TOpeHHe, peaKIuu
Pa3NoKEHUsl, COSMHECHHUS).

Meosrcnpeomemnbole ceazu.

Peanuzanus MEKIPEIMETHBIX CBSI3€H MPH M3YUYEHUH XUMHH B 8 KJIaCCE OCYIIECTBISETCS 4Yepe3
UCIOJBb30BaHUE KaK OOIIMX ECTeCTBCHHO-HAYYHBIX TMOHSITUH, TaK W TOHATUH, SBIISIOIUXCS
CHCTEMHBIMH JIJISl OT/ICIBHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1Ire ecTeCTBCHHO-HAy4YHbIC TMOHSATHS: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUs, 3aKOH, aHAJIU3,



CUHTE3, KIacCU(pUKAIUs, TEPUOAUIHOCTD, HAOIIOIEHUE, YKCIEPUMEHT, MOJICIHUPOBAHUE, N3MEPEHHE,
MOACIIb, ABJICHUC.

®dusuka: Marepus, aroM, DJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWJA, H30TOIIbI,
PaaroOaKTHBHOCTh, MOJICKYJIa, JICKTPHUUCSCKHIA 3apsi/, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, ra3, (U3NYECKUE BEIIMUNHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIAaHETHI, 3Be31b1, COTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaslbl, TOPHBIE HOPOIbBI, TOJIE3HbIE HCKONAeMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.

9 kJjacc.

1. Beuwjecmeo u xumuueckasn peaxkyusi.

IIepnognueckuit 3axoH. Ilepnonuueckas cucrema xumuueckux anemeHtoB [[.J1. Menneneesa.
Ctpoenue aroMoB. 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEePUOJOB, KaUsl, KaJbIMS W WX COCJUHEHUH B COOTBETCTBUU C TIOJIO)KEHHUEM JIIEMEHTOB B
[Iepnoanueckoil cucTeMe U CTPOEHUEM X aTOMOB.

CrtpoeHnue BellecTBa: BUIbI XUMHUECKOU CBsI3U. THUITBI KPUCTAJUIMYECKUX PENIETOK, 3aBUCUMOCTD
CBOWCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U BUJIA XUMHYECKOW CBSI3H.

Knaccudukainus u HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB. XUMUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3jU4YHbIM KJIaccaM HEOPraHWYeCKHX COCIUHEHHM, TEeHETHYEeCKass CBs3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanus XUMUYECKUX peakIui 10 pa3IWnYHBIM MpU3HAKaM (M0 YHUCITYy W COCTaBy
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3(PQeKTy, 0 M3MEHEHHUIO CTETICHEH OKHCIICHHS
XUMHUYECKUX DJIEMEHTOB, M0 OOpPAaTUMOCTH, TI0 YYaCTHUIO KaTalu3aTopa). DK30- U DHIOTEPMUUYECCKUE
peaKIfu, TePMOXUMUIECKIE YPABHCHHUS.

[lonsiTne o ckopoctu xumudeckod peakuuu. IloHsTue 00 oOpaTMMbIX M HEOOPATHMBIX
XUMHUUYECKUX peakiusix. [[oHATHEe O rOMOTEHHBIX M reTeporeHHbIX peakuusx. [loHsTue o karanuse.
[TonsiTne 0 XUMHYECKOM paBHOBeCHHM. DaKTOPHI, BIMSIOIIUE HA CKOPOCTh XMMHUYECKOW PEAKIHUH U
MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC  PEAKIMH,  DJEKTPOHHBIM  OallaHC  OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHOW peakiuu. CocTaBieHue YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIui
C MCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOTO OalaHca.

Teopusi BIEKTPOIUTUYECKON AUCCOUMALUM. OJNEKTPOIUTHI M HEIEKTPOJUThl. KaTHOHHBI,
AHUOHBI. MexaHu3M AUCCOLMAIMM BEUIECTB C Pa3JIMYHBIMU BUJAMH XUMHUYECKOW CBs3U. CTeneHb
muccorany. CHIbHBIE B CJIa0bIe 3JIEKTPOJIUTHI.

Peaknun monHOro oOMeHa. YCJIOBHS NPOTEKAHHWS PEAKIMid HOHHOTO OOMEHa, IOJHBIC H
COKpAIllCHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOMCTBA KHUCJIOT, OCHOBaHUW W COJIEH B CBETE
MPEACTABICHUH 00 3JEKTPOJMTHUCCKON aucconmanii. KauecTBeHHbIe peakiiuu Ha MOHBIL. [loHsTHE 0
THUJIPOJIU3E COJICH.

XUMUYECKUH  HKCIEPUMEHT: O3HAKOMJICHHME C MOJCISIMHU KPHUCTAUIMYECKUX  PEIIETOK
HEOPraHMYECKHX BEIIECTB - METAUIOB M HEMETauioB (rpadgura W aiamasa), CJIOKHBIX BEIICCTB
(xmopuza HaTpus), UCCICIOBAaHHE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM pPEaKIUHh OT BO3JCHCTBHUS
pasnmuuHbIX (AKTOPOB, HCCICAOBAHHUE JJICKTPOIPOBOJHOCTH PAcTBOPOB BEIIECTB, IIpoliecca
JTUCCOITMAIIMN KUCIIOT, IIEN0YeH U coslei (BO3MOXKHO HCIOJIb30BAaHUE BHICOMATEPHAIIOB), IPOBEICHUE
OTIBITOB, WLTIOCTPUPYIOIINUX MPU3HAKK MPOTEKaHUS pPeakIuil HOHHOTO oOMeHa (0OpazoBaHue Ocajka,
BBIZIETICHUE Tasza, 0Opa3oBaHWE BOJbI), OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIHBIX pEakIuil (TOpeHHe, peakluu pas3lIoKEHHUs, COEAUHEHHUS), paclO3HaBaHUE
HEOPraHMYECKHX BEIIECTB C TMOMOIIbI0 KAaYeCTBEHHBIX pEaKIMil Ha HWOHBL, pEUICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

2. Hememannwl u ux coeounenus.

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENEHU
okucienus. CrtpoeHue u (U3HUECKHE CBOMCTBA MPOCTBIX BEIIECTB - TaJOreHOB. XUMHUYECKUE
CBOMCTBAa Ha TmpuMepe Xxiopa (B3auUMOJACHCTBHE C MeTalJIaMH, HEMeTalUlaMH, MIeJI0YaMH).
Xnoposoaopoa. ConstHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOTy4YeHHe, TpUMeHeHue. JleiicTBue xmopa
1 XJIOpPOBOJIOPO/Ia HA OPTaHU3M UelloBeKa. BaxkHeiie XIopuapl U MX HaX0KIEHUE B TIPUPOJIE.



OOmast  xapaktepuctuka osneMeHTOB  VIA-rpynnbl.  OcCOOEHHOCTH  CTPOEHHS  aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHMUSL.

Crtpoennie u (U3MUECKUE CBOMCTBA MPOCTHIX BEIECTB - KHCIOPOJAa U CEpbl. AJUIOTPOIHBIE
MOAM(UKAIIMK KUCIOpOJa M Cepbl. XHUMHUYECKHEe CBoiicTBa cepbl. (CepoBoaOpON, CTPOCHHE,
¢u3nyeckue M XuMUYecKue cBOMCTBA. OKCHABI Cephl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas xKucioTa, pU3MUECKUe U XMMHUYECKHE CBOWCTBA (0OIIME KaK MPEACTABUTENS Kilacca KUCIOT U
cneunpuyeckre). XUMUYECKHE PEaKIiH, JISKAIIe B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOTyYSHHS
cepHOil KUCNOTHL Ilpumenenue. Conu cepHOW KHCIOTHI, KaUeCTBEHHAs peakius Ha Cyinbdar-uoH.
HaxoxxzeHue cepbl M ee COCQUHEHUN B NpUPOJEC. XHMHYECKOE 3arpsi3HEHHE OKPYXKAOLIEH Cpelbl
COEIMHEHUSIMU cepbl (KHUCIOTHBIE MAOXKAW, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIpeI0TBPALLECHUS.

OO0mas xapakreprcTuka 31eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
CTETIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHE B NMPHUPOJIE, (PU3NIECKUE U XUMHUYECKHE cBoiicTBa. KpyroBopor a3ora B
npupojae. AMMHUaK, ero (U3MUecKue M XMMHMUYECKHE CBOICTBa, MmosiyueHue u npumenenue. Comu
aMMOHMSI, UX (U3NYECKHE U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas: peakiusi Ha MOHBI
aMMOHMS. A30THasl KHUCJIOTA, €€ MOJy4yeHHe, (U3NYECKHe M XHMMUYECKHE CBOMCTBa (0OIIMe Kak
MIpeJICTaBUTENs KJlacca KUCIOT U cnenuduueckue). Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
KauecTBE MUHEPAJIbHBIX YAOOpEeHHH. XUMUYECKOE 3arpsi3HEHNE OKPY)KAIOIIEeH Cpelibl COETMHEHUSIMU
a30Ta (KMCJIOTHBIE JI0K]IH, 3arpsi3HEHNE BO3/yXa, [TOUYBBI U BOJJOEMOB).

®docdop, amtorpomHbie MoauduKauu dochopa, GU3nIecKkue U XuMUdeckue cpoictBa. OKcu
dochopa (V) u dochopnas kucmora, Qumdeckne W XUMHUYECKHE CBOWCTBA, TIOJIyUYCHHE.
Wcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OOPEHUH.

OO6mass  xapakrepuctuka d1eMeHTOB I[VA-rpynmbl. OCOOEHHOCTHM CTPOEHHS  aTOMOB,
XapaKTepHbIE CTETIEHH OKHCICHHUSL.

VYrnepon, amIoTpomnHbIE MOAM(PHUKAIMU, pPACIPOCTpaHEHHE B MpUpoAe, (GHU3UYECKUE U
XUMUYecKue cBoicTBa. AncopOums. Kpyrosopor yrimepoma B mpuponme. OKcuasl yriepoga, UX
¢buznyeckue U XMMHUYECKUE CBOMCTBA, ACWCTBHUE HA JKMBBIE OPTraHU3MBI, MOJIYYeHUE U MPUMEHEHHE.
DKoJIOTHYECKHE TpoOJIeMbl, CBs3aHHBIE C OkcuaoMm yriepoaa (IV), rumoresa T1100aIBHOTO
MOTEIJICHUs] KJIMMaTa, MapHUKOBBIM 3¢ @dekT. YrombHas KHUCIOTa U €€ COJu, UX (usnueckue u
XMMHYECKHE CBOWCTBA, MOJydYeHHE U MpuMeHeHue. KadecTBeHHass peakiyds Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX Kak O COSAMHEHUSX yriepoia (MeTaH,
9TaH, OJTWUJICH, AaleTWIEH, JTaHOJ, TJMIEPUH, YKCycHas Kuciorta). [IpupoaHble HCTOUYHUKU
YTJIEBOJIOPOJIOB (YTrOJib, MPUPOIHBIN ra3, HEPTH), MPOAYKTH UX MepepadoTku (OCH3MH), UX pPOJb B
OBITY U TPOMBIIIJICHHOCTH.

[TonsiTHe 0 OMOJIOTUYECKU BaXKHBIX BEIIECTBAX: XKHUpaX, OesIKaX, yIiIeBOIax - U UX POJIU B KU3HU
yenoBeka. MaTepuanbHOE €IMHCTBO OPraHWYeCKUX U HEOPraHUYECKUX COeTMHEHUH.

Kpemuuii, ero gusuueckre U XMUMHYECKHE CBOWCTBA, MoJiyueHUuEe U npumeHeHue. CoennHeHus
KpeMHusi B mpupoje. OOmue mnpenctaBienus o6 okcuae kpemuust (IV) U kpeMHUEBOU KHCIOTE.
CunukaThl, UX HCIOJIb30BAHHE B OBITY, MEIWIIMHE, MPOMBIIIJICHHOCTH. BakHele cTpouTenbHbIe
MaTepuanbl: KepaMuKa, CTEKJIo, IeMeHT, OeToH, xkene300eroH. [Ipobnembr OezomacHOro
WCI0JIb30BAHUS CTPOUTENBHBIX MAaTEPUAJIOB B MIOBCEAHEBHOM KU3HU.

XUMUYECKUH SKCIIEPUMEHT: M3y4eHHE 00pa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJISHOU
KHCJIOTHI, TPOBEICHHE KAueCTBEHHBIX PpEaKIUil Ha XJIOPUI-HOHBI M HaOJIO/EHHE MPHU3HAKOB MX
MIPOTEKaHMsI, OTBITHI, OTpaXkarolye GU3NYeCKue U XMMUYECKHE CBOMCTBA raJlOr€HOB U UX COSIMHEHUN
(BO3MOXKHO ~ MCIIOJIb30BaHME  BUIECOMATEpPHATIOB), O3HAKOMJIEHHE ¢ oOpa3laMu  XJIOPHJIOB
(ranoreHu10B), O3HAKOMJIEHHE C 00pa3llaMu cepbl M €€ COCAMHEHMSIMU (BO3MOKHO HCIIOJIb30BaHHE
BUJEOMATepUalioB),  HaOMIOJeHWe  mpouecca  oOyrlMBaHUS —~ caxapa  NOJ  JelcTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIOTHI, H3yde€HUE XHUMMUYECKHX CBOWCTB pa30aBIeHHON CepHOM
KHCJIOTHI, TPOBEJIEHHE KAueCTBEHHOW peakIMM Ha Ccyib(aT-uOH U HaOMIoJeHHe IpH3HaKa ee
NPOTEKaHMsl, O3HAKOMJIEHHME C (PU3MYECKMMM CBOMCTBaMH a30Ta, (ochopa M UX COECTUHEHUH
(BO3MOXXKHO HCIOJIB30BaHME BHUAEOMATEPUAIOB), OOpa3llaMu a30THBIX U (GOochOpHBIX yI0OpeHuH,
MoJIydeHre, cooupaHue, paclio3HaBaHUE W M3YYEHHUE CBOMCTB aMMMaKa, MPOBEACHUE KaYeCTBEHHBIX
peakuuii Ha MOH aMMOHHS M (GochaT-uOH U U3ydeHHE NMPHU3HAKOB MX MPOTEKaHUS, B3aUMOJICHCTBHE



KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB),
U3yueHHe MOJeJe KPUCTAJUIMYECKUX pEIIeTOK anmasa, rpaduta, (QymuiepeHa, O03HaKOMIICHHE C
MPOIECCOM  aCOPOIMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHBOra3a, IOJy4eHHe, coOMpaHHe, DPACIO3HABAHUE M M3YYEHHME CBOMCTB YIJIEKHCIOIO Tasa,
MPOBEACHUE KAYECTBEHHBIX PEAaKUMH Ha KapOOHAT M CHJIMKAT-MOHBI M HM3y4YCHHE IPHU3HAKOB HX
IIPOTEKAHUS, O3HAKOMJIEHME €  MPOAYKLIMEH  CHIMKATHOW  MPOMBINUIEHHOCTH,  pELICHHE
9KCIEPUMEHTAJIbHBIX 33a4 110 TeMe "BakHelilue HeMeTallbl U UX COeAMHEHUA "

3. Memannwt u ux coeounenus.

OO6mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB - METAJUIOB HA OCHOBAHUM WX IOJIOKEHHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHtoB .M. MenneneeBa u crpoenusi atomoB. CTpoeHue
MeTa/uI0B. MeTaiinyecKkas CBsA3b U METAIUTNYECKass KPUCTAIUIMUECKAs PeIIeTKa. DIEKTPOXUMHUYECKUI
psaa HampsbDkeHUd MetauioB. du3nueckue M XMMHMUYECKHE CBOMcTBa MeTayioB. OOmme crnocoObl
noxydeHus: MetayyioB. [loHATHE O KOPPO3UM METAILIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOPPO3HUH.
Crnassl (cTanb, Yyr'yH, JIOPATIOMUHHM, OpOH3a) M UX NPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.

[[lerounble MeTayuIbl: MOJIOkEHHE B llepumoandeckoi cucreme XUMUYECKHX anemeHtoB J[.M.
MenpeneeBa, cTpoeHHE MX aTOMOB, HaxoXJeHue B mpupoje. Ousnyeckne u XUMHUUECKHE CBOMCTBA
(ma mpumepe HaTpust U Kamusi). OKCUIIBI ¥ TUAPOKCUABI HATpHUsS U Kaius. [IpuMeHeHue MIeTOYHBIX
METAJJIOB U UX COCTMHEHUN.

[Ileno4yHO3eMeENBbHBIE METAIBI MarHWil M KalblWW: moJiokeHue B Ilepuogudeckoit cucreme
xuMHuueckux sieMeHTtoB J[.M. MeHneneeBa, CTpO€HHWE HMX AaTOMOB, HAXOXJECHHE B MPUPOJE.
dusnuecKkrue U XUMUYECKUE CBOWCTBA MarHusl M KaJibIUs. Baxuelmme coequHeHus Kamblus (OKCHUI,
TUAPOKCHI, COJIH). JKeCTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AmomuHMil: onoxxkeHue B [lepuoanyeckoit cucreme xumudecknx snemeHToB [[.1. Menpeneesa,
CTPOCHHE aToMa, HaxOoXJeHWe B mpupoje. Du3nueckue W XUMHYECKHE CBOWCTBA aFOMHHMUSL.
AmMdoTepHbIe CBOMICTBA OKCHA M THUIPOKCHIA ATFOMUHUSI.

Kenezo: nonoxenue B Ilepuoanueckoit cucrteme xummudeckux snemeHToB J[.M. Menneneena,
CTPOEHHME aToMa, HaxOXJAeHUE B mnpupoje. Ouzndyeckne U XUMHYECKUE CBOMCTBA xkene3a. OKcupl,
TUAPOKCHUIBI U conu conu xene3a (I1) u sxenesa (II1), mx coctas, CBOWCTBA U TIOJIyYCHHE.

XUMUYECKUH KCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMyi METaJJIOB U CILJIaBOB, UX (PU3NYECKUMU
CBOMCTBaMM, HW3y4Y€HHE  pe3ylIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), OCOOCHHOCTEH B3aMMOACUCTBUSA OKCHJA KaJbLIUSg M HATPUs C BOJOUM (BO3MOMKHO
WCIOJIb30BAHME BUAECOMATEPHUAIOB), HCCIEIOBAHME CBOMCTB KECTKOM BOJBI, Ipoliecca TOPEHUs
xKeyesa B KHUCIOpozae (BO3MOXKHO HCIIOJIb30BaHUE BHUAECOMATEpUAOB), MNPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI (MAarHus, KajbIUs, aTtOMUHMS, UHKA, kene3a (1) u xemesza (I1D),
meau (1), HaGmronenue M omMcaHue MPOLECCOB OKpAIIMBAHUS IUIAMEHW MOHAMM HATPHS, Kalud U
Kanplusi (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECOMATEpUAIOB), HCCIEJOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCH/IA QIIOMUHUS WU TUAPOKCHAA LHMHKA, PEIICHHE 3KCIEPUMEHTAJIbHBIX 3a/Jad II0 Teme
"Ba)xHelne MeTauibl 1 UX COEIUHEHU" .

4. Xumusn u okpysycarowasn cpeoa.

BemectBa u Marepualibl B IMOBCEAHEBHOW >KM3HM ueloBeka. be3omacHoe WHCIONIb30BaHUE
BEIIECTB M XUMUYECKHX peakuuii B ObITy. [lepBas moMous npyu XUMUYECKUX 0KOTaxX U OTPABICHUSIX.

XUMUYeCcKOoe 3arps3HEHHE OKpYXKarolleil cpenbl (mpefenbHas JOMyCTHMas KOHIEHTpalus
BemecTB (nanee - [1JIK). Ponb xumun B pemieHnn 3K0I0THYECKUX MPOoOIeM.

XUMUYECKUN OSKCIIEPUMEHT: H3Yy4eHHE OOpa3IloB MaTepuanoB (CTEKJIO, CIJIaBbl METaJlIOB,
MOJIMMEPHBIE MaTepUabl).

Mesxcnpeomemnvie ceéasu.

Peanu3zanus MeXNpeIMETHBIX CBSI3€i MPU M3YUYEHUH XUMHUH B 9 Ki1acce OCYLIECTBISETCS 4epes3
UCIIOJIb30BAaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TIOHSATUH, TaK W TOHSATHH, SBIISIOMIAXCS
CHCTEMHBIMU JUTS OTACTBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEeHHO-HAy4YHbIC TMOHSATHS: HAy4HBIH (DakT, TUMOTE3a, 3aKOH, TEOpPHS, aHAIM3,
CHHTE3, KJIaccu(UKalus, IIepHOIUIHOCTh, HAOIIOJCHNE, SKCIIEPUMEHT, MOJICIIMPOBaHIE, U3MEPEHUE,
MOJIENTb, SIBJICHUE, TTAPHUKOBBII (P PEKT, TEXHOJIOTHS, MATEPHAIIBI.

®dusuka: wmarepus, aroM, OJEKTPOH, MpPOTOH, HEWTPOH, WOH, HYKIHI, H30TOIbI,



PagOaKTUBHOCTb, MOJIEKYJIA, MIEKTPUUECKUN 3apsifl, IPOBOJHUKH, MOJIYIPOBOJHUKH, TUIICKTPUKHU,
(OTOANIEMEHT, BENIECTBO, TENO, OOBEM, arperaTHOe COCTOSIHUE BeElIeCcTBa, ra3, pacTBOp,
PAaCTBOPUMOCTDb, KPUCTAJUIMYCCKAA PCHICTKA, CILJIABbI, (I)I/I3I/I‘-IeCKI/Ie BCJIMYMHBI, CAUMHUIBI U3MCPCHUA,
KOCMHYECKOE IIPOCTPAHCTBO, IUIaHETHI, 3Be3/1bl, COoHIIE.

buonorusi: ¢orocuHTe3, npixaHue, Ouocdepa, IKOCHCTEMa, MHUHEPAJbHbIC YIOOpCHUS,
MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE HOPOIbBI, TMOJIE3HbIE HCKONAeMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.

3. Ilnanupyemvle pesyrbmamol 0c6oeHus yuebno2o npeomema «Xumusy HA YpPOGHE OCHOGHO2O
0bwez0 obpazosanus

W3yueHne XUMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa30BaHUS HANpPAaBICHO HA JIOCTHIKCHUE
00y4aromUMUCs JTUYHOCTHBIX, METAlPEIMETHBIX M TPEAMETHBIX PE3YyJIbTaTOB OCBOCHHUS y4eOHOTO
npeaMera.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS IPOrPaMMbl OCHOBHOI'O 00111ero 00pa3oBaHUs 1OCTUTAIOTCS
B X0Ji¢ OOyueHUs XMMUU B €AMHCTBE y4E€OHON M BOCHMTATENbHOM JESITENbHOCTH B COOTBETCTBUU C
TPaJMLMOHHBIMU POCCUMCKMMH COLIMOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSIMH,
NPUHATHIMU B OOIIECTBE IMpaBWIaMU M HOpPMaMU TIOBEIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPa3BUTHUS U COLMAIN3AIIMN 00yYarOIIUXCSl.

JIM4HOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYaIOIINXCSI PYKOBOACTBOBATHCS CHCTEMOM
MO3UTUBHBIX LEHHOCTHBIX OPUEHTAlMH U PACHIUPEHUE ONbITA JESITEIbHOCTH HAa €€ OCHOBE, B TOM
YuCclie B 4YaCTHU:

1) maTpOTUYECKOTO BOCIIUTAHHUS:

IIEHHOCTHOTO OTHOIICHUS K OTCUYECCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAYIHOMY
HACJICJINIO, TIOHUMAaHHWS 3HAYCHUS XWMHYCCKOM HAyKH B JKU3HH COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOW HHQOpPMAIMEH O TEPEOBBIX JOCTHIKCHUSAX H OTKPBITHAX
MHPOBOW M OTEYCCTBCHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MUpa U
o0111ecTBa;

2) rpaXKJaHCKOTO BOCIIUTAHUSI:

IpECACTAaBICHUA O COONMAJIBHBIX HOPpMax U IpaBujIaxX MEKINYHOCTHBIX OTHOIIICHHUH B KOJIJICKTUBE,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B O6H.[6CTB€HHO HOJ'ICSHOI\/'I, y‘IC6HO-HCCJ’ICI{OB&TCJ’IBCKOﬁ,
TBOpquKOﬁ " JpYyrux BUAaX ACATCIIBHOCTH, TOTOBHOCTH K pa3H006p33HOﬁ COBMECTHOM JCATCIIBHOCTU
IIpU BBIIIOJIHCHUHA y‘Ie6HBIX, IMO3HAaBAaTCIbHBIX 3aJia4, BBIIIOJJHCHUHN XHMHYCCKHUX DOKCIICPUMCHTOB,
CO3J1aHHHN y‘le6HI)IX IIPOCKTOB, CTPEMIICHUA K B3aMMOIIOHMMAaHHUIO U B3aUMOIIOMOIIHX B ITPOLECCE JTOM
y‘le6H0ﬁ ACATCIIbHOCTH, TOTOBHOCTH OLCHHBATHL CBOC IIOBCACHUC N IOCTYIIKHU CBOHX TOBapI/IIJ_[eﬁ C
MO3UIHUHU HPABCTBCHHBIX U IPABOBLIX HOPM C YUCTOM OCO3HaHUA HOCJ'IG,I[CTBI/Iﬁ INOCTYIIKOB;,

3) IEeHHOCTU HAYYHOTO MTO3HAHMSL:

MHUPOBO33PEHUYECKUX IPEJICTABICHUM O BELIECTBE M XMMMUYECKON pEaKIUH, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKd U COCTaBISIOIIMX OCHOBY JUIl IMOHMMAaHHUS CYLIHOCTH
Hay4HOM KapTHHBI MHpa, TPEJICTaBIEHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS HPUPOJII,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIX MOTHBOB, HANpaBJICHHBIX Ha TOJY4Y€HHE HOBBIX 3HAHMH 10 XHUMUH,
HEOO0XOAUMBIX JUIsl 00BSICHEHUSI HAOII0JTaeMbIX IPOLIECCOB U SBJICHUIA;

N03HaBaTeIbHON, HMH()OPMAIMOHHONW M YHMTATENbCKON KyJIbTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOW paboOThl ¢ Yy4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypoil, JOCTYNHBIMU
TEXHUYECKUMH CPeICTBAMH MH(OPMAIIHOHHBIX TEXHOJIOTHIA;

UHTepeca K OOYYEHHIO M IMO3HAHHUIO, JII00O3HATENBHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M HCCIENOBATEIbCKONW JEATETBbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU M YPOBHs 00y4eHHMsI B JaJIbHEHIIEM;



4) hbopMupoBaHUS KYJIbTYPHI 3J0POBBS:

OCO3HAHUS LICHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKHM Ha
3JI0POBBIN 00pa3 KU3HH, OCO3HAHUS TOCIEJACTBUN M HENPHUITHS BPEAHBIX NPUBBIUEK (YIOTpeOIeHUs
QJIKOTOJIS, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COONIONCHHS NpaBWI OE30MacHOCTH NpU
oOpalieHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY M peasIbHON )KU3HU;

5) TpyZAOBOTO BOCITUTAHUSA:

MHTEpeca K MPAKTHYECKOMY HW3YYCHHIO Mpodeccuid W TpyJa pa3iIudHOrO POJa, YBAKEHUE K
TPYLly U pe3yibTaTaM TPYIAOBOU NEATEILHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHWI 110 XHMHH, OCO3HAHHOTO BHIOOpA WHAMBUIYATLHON TPACKTOPHH TPOIOJDKEHUS 00pa30BaHuUs C
Y4€TOM JIMYHOCTHBIX HWHTEPECOB U CHOCOOHOCTHM K XUMHUH, OOIICCTBEHHBIX HWHTEPECOB U
MOTpeOHOCTEH, YCTICIHON TPOQECCHOHANBHON ACATEIPHOCTH W PAa3BUTHS HEOOXOIAMMBIX YMCHHIA,
TOTOBHOCTb aJallTUPOBATHCS B IPO(PECCHOHAIBHON Ccpesie;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTHYECKU 1IeJIECO00Pa3HOr0 OTHOLIEHUS K NPUPOJE KaK HCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHMs ILIEHHOCTH 3J0pOBOTO M Oe3omacHoro oOpas3a KHU3HH,
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY M NCHUXHYECKOMY 37J0pOBbIO, OCO3HAHUS
LIEHHOCTH COOJIOZIEHHUs] TpaBHJI 0OE€30MacHOTO MOBEAEHHUs IMpH paboTe ¢ BEUIeCTBAMM, a TaKKe B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHWS, MOJydaeMble MPU W3YyYCHUU XUMHH, I PEIIeHHs 3aiad,
CBA3AHHBIX C OKPYKAMOIIEW MPUPOJHON Cpelod, MOBBINIEHUS YPOBHS 3KOJIOTMYECKOW KYJBTYpHI,
OCO3HAHHUA TJI00ATBHOIO XapakTepa HKOJIOTMUECKUX MpOoOieM U MyTed WX pelIeHHs MOCpPEACTBOM
METOJIOB XHUMHUH,

9KOJIOTHYECKOTO  MBILIUICHUS, YMEHHUS  pPYKOBOJCTBOBaTbCSI MM B  TIO3HABATEIbHOM,
KOMMYHUKATUBHOM U COI[MAJILHOM MPAKTUKE.

MertanpeameTHble pe3yabTaThl. B cocTaBe MeTanpeAMETHBIX Pe3yabTaTOB BbIAEISIOT 3HAYUMbBIE
g (GOpPMHUPOBAHUSI MUPOBO33PEHUSI OOIIEHAYyYHbIE TOHATUS (3aKOH, TEOPHs, NPUHLIUI, TUIIOTE3a,
¢axkT, cucrema, mpoLecc, SKCIEPUMEHT U APYroe.), KOTOPble HCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M TMO3BOJISIOT Ha OCHOBE 3HAaHUM U3 O3TUX HpeaMeToB (HOpMUPOBATh
MIpPEJICTaBJICHUE O IEJIOCTHOW HAyYHOW KapTUHE MHUpPA, U YHUBEpPCAIbHbIE Y4eOHBIE JE€HCTBUS
(mo3HaBaTenbHble, KOMMYHUKATHUBHbBIC, DPETYJISTHBHBIE), KOTOpbIe OOECHEeurBaOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO U OCYIIECTBJICHUIO Y4eOHON JesTeNbHOCTH.
MertanpeaMeTHble pe3yabTaThl OCBOEHHS O0pa30BaTEIbHOM MPOrpaMMbl MO XUMHUU OTPAXKAIOT
OBJIaJICHUE YHUBEPCATbHBIMH [T03HABATEIbHBIMU JICHCTBUSMHU, B TOM YHCIIE:

1) 6Ga3oBbIC JIOTHYECKUE TCHCTBHUS:

YMEHHUE KCIIOJIb30BaTh MPHEMbI JIOTHYECKOTO MBINUICHUSI TIPU OCBOCHHM 3HAHHI: PacKpbhIBaTh
CMBICJT XUMHYECKMX TOHSATUH (BBLICISTh UX XapaKTEPHBIC NMPU3HAKH, YCTAHABJIMBATH B3aHMMOCBSI3b C
IPYrUMH TIOHSATHSIMH), WCIIOJIb30BaTh TMOHATHS JJIs OOBSCHEHUS OTICIBbHBIX ()AaKTOB W SIBJICHUM,
BBIOMpATh OCHOBAHHMS W KPHUTEPUHM JUIS KIACCH(PHKAIMH XUMHYECKHX BEIIECTB M XHUMHYECKHX
peaKimii, yCTaHABJIMBATh MPHUYUHHO-CIICACTBEHHBIE CBS3H MEXAYy OOBCKTaMU H3YYCHUS, CTPOHTH
JIOTUYECKUE paCCYyKIeHUs (MHAYKTUBHBIC, ACIyKTHBHBIC, IO AHAJIOTHH), MPOBOJAUTH BBIBOIBI U
3aKJIIOUEHUS;

YMEHHE TPUMEHATH B TMPOLIECCe IIO3HAHUS TMOHATHS (IpEeIMETHbIE M METamnpeAMETHBIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJENU, UCHOIb3yeMble B XHUMHH, MPeoOpa3OBHIBATh IIHPOKO
MpUMEHSeMble B XHMHUU MOJENbHbIE MPEACTaBICHUS - XWMUYECKUN 3HAK (CHUMBOJ JJIEMEHTA),
XUMHuueckas Gopmyria U ypaBHEHHE XUMHUYECKOW pEakiMu - MPH pelleHnH yueOHO-TI03HABATEIbHBIX
3a/1a4, ¢ Y4e€TOM O3TUX MOJEIbHBIX MPEJICTaBICHUI BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKHA M3y9aeMbIX OOBEKTOB - XUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIHiA, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYHHHO-CICICTBEHHBIC CBS3M M TMPOTHBOPEYMS B HM3y4aeMbIX MpoIleccax u
SIBJICHUSX;



2) 06a30BBIC HCCIEAOBATEIIBCKUC JCHCTBUS:

YMCHHC HCIIOJB30BATh NNOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHHA, 4 TAKIKC B
Ka4€CTBEC OCHOBBI IJId (1)0pMI/IpOBaHI/ISI TUINIOTE3bI IO ITPOBCPKEC IMPABHUIIBHOCTU BBICKA3bIBACMbBIX

CYXKIECHUMH;

npuoOpeTeHue OmbITa MO IJIAHUPOBAHUIO, OpPraHW3allMd W MPOBEACHUIO YYCHUYECKHUX
SKCIEPUMEHTOB: YMEHHE HaOJ0aTh 3a XOJOM IIPOLECCA, CAMOCTOSITENBHO IMPOTHO3UPOBATH €0
pe3ynbTar, (GopMyaHpoBaTh OOOOIIEHHS W BBIBOJABI 10 pPE3yJIbTaTaM IPOBEJICHHOTO OTIBITA,
HCCIIEIOBAHUS, COCTABIISTh OTUET O IIPOJIeIaHHOM padoTe;

3) paboTa ¢ uHpOpMAIUECH:

yMEHHUE BBIOMpATh, AHAJIM3UPOBATH M WHTEPIPETHPOBATH MH(POPMAIMIO pPa3IMYHBIX BUIAOB U
dbopM mpencTaBieHUS, IMOJNyYaeMyI0 M3 Ppa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIpHAs JHTEparypa
XAMHYECKOTO COJIEp)KaHMS, CIPAaBOYHBIE MOCOOWs, pecypchl WHTepHETa), KPUTUYECKH OICHHBATH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TPUMEHSTHh Pa3JIMYHbIE METOJBl M 3ampOoChl MPHU TOUCKE W 0TOOpe MH(pOpMAIMU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMUMBIX JUIS BBITIOJHEHUS y4eOHBIX M ITO3HABATENBHBIX 3a/1a4
OTIPENICNICHHOTO THIA, TPHOOPETEHHE OIbITa B OOJIACTH WCHOJB30BaHUS HMH(DOPMAIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBIAJICHUE KYJIbTYpPOH AaKTHBHOTO WCIOJIb30BAaHMS Pa3IMIHBIX
MTOWCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (pOpMY MpecTaBieHus] HHPOPMAUU
¥ WUTIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu, APYrHMH (GopMamMu
rpaguKud U UX KOMOWHAITUSIMU,

YMEHHE WCIIOJB30BaTh M aHAJIM3UpOBaTh B TIpolecce y4eOHOW U HCCIEeNOBAaTENbCKOM
JeSTeTbHOCTH HH(POPMAIUIO O BIMSHUU MPOMBIIIICHHOCTH, CEIbCKOTO XO3SHCTBA M TPaHCIOpTa Ha
COCTOSIHME OKPYKAIOIIEH IPUPOJHOU CpEbI;

VY oOyuaromerocss Oyayt chOpMHUPOBaAHBI CICAYIONINE YHUBEPCAIbHBIE KOMMYHHKATHBHBIC
IEUCTBUS:

yMEHHUE 3a7aBaTh BOIPOCH (B X0J€ AWAora W (W) AUCKYCCHH) TIO CYIIECTBY OOCYXIaeMOu
TeMbI, (POPMYIHPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITOJHEHUS TPEATI0KEHHOM 3a/1auH;

MpUOOpETEHNE OIbITa MPE3EHTALMU PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEPHUMEHTa
(JrabopaTopHOTO OMBITa, JIAOOPATOPHOM PabOTHI TO MCCIEIOBAHUIO CBOWMCTB BEIIECTB, YYEOHOTO
MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHM I103HABATEIbHOW M HCCIEI0BATEIbCKON
NESTeIbHOCTH MpH pEIIeHUHd BO3HUKAIOIIMX Mpo0JieM Ha OCHOBE yueTa OOIMIMX HHTEPECOB U
COTJIacOBaHUs MO3HUIUK (0OCYyXIeHHs, OOMEH MHEHHUSMH, '"MO3TOBBIC INTYPMBI', KOOPIAMHAILIHI
COBMECTHBIX JCWCTBHI, OINpeAeseHHe KPUTEPHUEB IO OIEHKE KauyecTBa BBINOJHEHHOW paboThl U

Ipyrue);

Y oOyugaromerocss Oyayr chopMHpOBaHBI CIEIYIOIINE YHHUBEpPCATIbHBIE DPErYISTHUBHBIC
JIEUCTBUS:

YMEHUE CaMOCTOSITEIBHO OMpPENENATh UEIH JAEATEIbHOCTH, IUIAaHUPOBATh, OCYILECTBIATD,
KOHTPOJIMPOBATh M MPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO ACITECIBHOCTh, BHIOMpATh HamboJee
s¢deKkTUBHBIE CIOCOOBI pelIeHHus y4eOHBIX M MO3HABATENBHBIX 3a7ad, CaMOCTOSITENIbHO COCTaBJIATH
WA KOPPEKTUPOBATh NPEMJIOKEHHBIM aJrOPUTM JEUCTBUUA IIPU BBINOJHEHUM 33JaHUN C Y4ETOM
MOJIyUeHUS HOBBIX 3HAHUM 00 WH3ydaeMbIX OOBEKTaxX - BEIIeCTBAX W pEaKIHsaX, OIIEHUBATh
COOTBETCTBUE IOJIYYEHHOI'0 PE3YJIbTaTa 3asBJICHHOM LENH;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEIaracMbl€ B YCIOBUHU 3aIaHUM.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS IMPOTPaMMBI MO XMMHHM Ha YPOBHE OCHOBHOTIO OOIIEro
oOpa3oBaHUsl.

B cocraBe mpeaMETHBIX pPE3yJbTaTOB [0 OCBOGHHIO  0053aTENIbHOTO  COAEpIKaHUS,
YCTAaHOBJICHHOTO  JaHHOM  (QenepanbHOil  paboueil  mporpamMmol,  BBIAENSIOT:  OCBOEHHBIE
oOyJaromuMuCs HaydHble 3HAHMS, YMEHHUS U CIIOCOObI JIEWCTBUH, crienupuuecKue s MpeIMeTHOM



obOmact "Xumus", BUABI JESATEIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHMs, €ro WHTEpPHpeTaluy,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX y4EOHBIX U HOBBIX CUTYALIUSX.

K koHmy oOyduenus B 8 kimacce y oOydaromerocss Oyay chOpMHpOBaHBI CIEIYIOIINE
MpEeAMETHBIC Pe3yNbTaThl 10 XUMUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTUM: aTOM, MOJIEKYJa, XUMUUYECKHI 3JIEMEHT,
MPOCTOE BEILIECTBO, CJOXKHOE BELIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHASA), BaJECHTHOCTbD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs macca,
MaccoBas JIOJIsl XHMHUYECKOTO »JJIEMEHTa B COCIMHEHHUM, MOJISIPHBIH OOBEM, OKCHJI, KHUCIOTa,
OCHOBaHHUE, COJb, JJICKTPOOTPUIATEIBHOCTh, CTENEHb OKHWCJICHUS, XUMHUYECKas  peakius,
KIacCU(UKAIUS PEaKIUi: peaKklud COCTUHCHHS, PEAKIMH PA3JIOKCHUS, PEaKIud 3aMeIlCHus,
peaknuu OOMEHa, HK30- M SHIOTEPMHUYECKHE PEaKIHH, TEeIUIOBOM 3((eKT peakuuu, sapo aroma,
AJIEKTPOHHBIA CJIOM aroma, aTOMHas OpOWTab, pajuyc aToMma, XMUMHMUYECKas CBs3b, MNOJISIpHAs U
HETIOJISIpHAasi KOBAJICHTHAsl CBsI3b, MOHHAs CBs3b, MOH, KAaTHOH, aHWOH, pPacTBOP, MaccoBas HOJs
BelecTBa (MpOoIeHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHSATUN U TPUMEHSTh 3TH MOHATUS MPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XHMHMUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (OpPMYJ BEIIECTB M YpaBHEHUM
XUMHUYECKUX PEAKIIN;

OTIPENIETISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSAX, CTENEHb OKHUCIICHUS
2JIEMEHTOB B OWHApPHBIX COCAMHEHUSAX, TPUHAIICKHOCTh BEIIECTB K OMPEIEICHHOMY KJaccy
coeMHEHUH 1Mo GopMysiaM, BUJ XUMHUYECKOW CBsI3M (KOBAJICHTHAas W WOHHAs) B HEOPraHMUYECKHUX
COCTMHCHUSX;

packpsiBaTh cmbica [lepuoandeckoro 3akona .M. MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MOJI0KeHus B [lepuoanueckoit
CHUCTEME, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO
y4eHHs, 3aKoHa ABOTrajapo, OMHCHIBATH W XapaKTepu3oBaTh TabmuuHyro dopmy I[lepuoanueckoit
CHUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3inyaTh MOHATHA 'TmaBHas moxarpymnma (A-rpynma)" u
"mo6ounas noarpynna (b-rpymnma)", mansie u 00JbIIHE TIEPHOIBI, COOTHOCHTH 0003HAYEHUSI, KOTOPHIC
nMeroTcss B Tabmune "llepuogmueckas cuctema xumudeckux anemeHtoB .M. MenpeneeBa" c¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsi sipa,
oO11ee Yncio 3JIEKTPOHOB U paclpeIesieHre UX M0 SJIEKTPOHHBIM CII0SM);

KJIaCCU(UIMPOBATh XUMUYECKHE IJIEMEHThI, HEOPraHUUECKUE BEIECTBA, XUMUUYECKHE PEAKIINU
(Mo 9HCITy M COCTaBY Y4acTBYIOLIUX B PEAKLUU BEIIECTB, [0 TEIJIOBOMY 3 (deKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOLIME XMMUYECKHE CBOICTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEpK/Iasi OMHCAHUE IpPUMEpPaMH MOJEKYISIPHBIX YPAaBHEHUN COOTBETCTBYIOUIUX XHUMHYECKHX
peaKIuii;

MIPOTrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAauyeCTBEHHOTO COCTaBa,
BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MAacCOBYIO IOJIIO
XMUMHYECKOTO AJIeMEHTa 10 (opMylie COeIMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOIUTH
pacueTsl 10 ypaBHEHUIO XUMUYECKOH peakinu;

MIPUMEHSITh OCHOBHBIE OTEPAIUN MBICIUTEIBLHON JAESITeTbHOCTH - aHAJIN3 U CHHTE3, CpPaBHEHUE,
000011eHNe, cCUCTeMaTH3alnI0, KIACCU(UKAIIUIO, BBIIBICHUE MPUYUHHO-CIEICTBEHHBIX CBS3EU - Ui
M3y4YEHUs CBOMCTB BEHIECTB M XMMHUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METOJbl MO3HAHUS -
HaOI0IeHNEe, U3MEPEHNE, MOICIUPOBAHNE, YIKCIIEPUMEHT (peabHBINA U MBICTICHHBIH);

cleIoBaTh MpaBUiaM TOJB30BAaHUS XUMHUYECKOHM MOCya0i 1 1abopaTopHbIM 000pyIOBaHUEM, a
TaKkKe MpaBWiIaM OOpallleHHs C BEUIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMHU IO BBIMOJHEHHUIO
1a060PaTOPHBIX XUMUYECKHUX OTBITOB TI0 MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbBIX BELIECTB (BOIOpOIa
U KHCIIOpOJa), TPUTOTOBJICHHUIO PACTBOPOB C OMpEAEeNeHHOW MacCcOoBOW JoJiell pacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATH U MPOBOJAUTH XUMUYECKUE IKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB
IIEJI0YEH U KUCIIOT C MOMOIIBI0 HHIUKATOPOB (JakmMyc, heHon(TanenH, MeTHIOPAHXK U IPyTHe).

K koHmy oOyduenus B 9 xkmacce y oOydaromerocss Oyay chopMHpOBaHBI CIEIyIOIINE
MPEIMETHBIC PE3YJIbTAThI IO XUMHUU:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUCCKUX MOHSATHIA: XUMHUCCKUI DIIEMEHT, aTOM, MOJIEKYIa,



WOH, KaTHOH, aHMOH, IIPOCTOE BELIECTBO, CII0’)KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPUIATENBHOCTh, CTENIEHb OKUCICHUS, XUMUUYECKAsl PEAKIUsl, XUMUUYECKAsl CBS3b, TEILIOBOI
3pQeKT peakuuu, MOJb, MOJSAPHBIE 00BEM, pacTBOP, OJNEKTPOJMTHL,  HEIIEKTPOJIUTHI,
AIIEKTPOIUTUYECKAs JUCCOIMALUS, PEaKIIM HOHHOTO 0OMEeHa, KaTaJln3aTop, XMMUYECKOe PaBHOBECHE,
oOpatumble U HEOOpAaTUMBIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC DPEAKLUHU, OKHUCIHTENb,
BOCCTAHOBHTENb, OKUCIEHHE M BOCCTAaHOBJICHUE, AJUIOTPOINHUs, aM(pOTEPHOCTb, XMMHUYECKas CBSI3b
(KoBajleHTHAs, MOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKAsI PEIETKA, KOPpO3Usl METAJJIOB, CILIaBbl,
CKOPOCTb XUMHUYECKON pEaklvH, NpeesIbHO gomyctuMas koHneHnTpauus 11K BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U PUMEHSThH 3TH MOHATUS MPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;

WCIOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBIeHHS (OpMya BEIIECTB M ypaBHEHHU
XUMHUYECKUX PEAKIIU;

ONPEENATh BAJIEHTHOCTb U CTENEHb OKHUCICHHMS XMMHYECKHX D3JIEMEHTOB B COCIUHEHUSX
pa3IMYHOIO COCTaBa, IPUHAIIEKHOCTh BEUIECTB K OIPEJIEICHHOMY KIJIAcCy COEIUHEHHH 1o
dbopmMynaMm, BUJ XUMHYECKOW CBsI3M (KOBAJEHTHAs, MOHHAs, METAJUINYECKas) B HEOPTraHUYECKUX
COEIMHEHUSX, 3apsj] HOHa IO XUMHUYEeCKOoW Qopmyie, XapakTep cpeabl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COECAUHEHUM, TUI KPUCTANINYECKON PEelIeTKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbici [lepuonnueckoro 3akona [[.MI. MenneneeBa W JEMOHCTPUPOBATH €r0
MIOHMMAaHHEe: OIUChIBaTh W XapakTepu3zoBarth TaOnuuHyro ¢Gopmy Ilepuoanueckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB: pasinyaTh MOHATUA 'TiaBHas mnoxarpymnmna (A-rpynma)’ u "moOouHas
noarpymnma (b-rpynma)", Manbie U 60JbITHE TTEPUOIBI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIE HMEIOTCS B
MEepPUOIUYECKON TabMuIe, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOGHMSI AaTOMOB XHUMHYECKHX
AJIEMEHTOB (COCTaB U 3apsl sapa, oOllee YKciIo AJIEKTPOHOB M pacHpelesieHne UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSACHSTH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB JIEMEHTOB W MX COCIUHECHHH B
peienax MajbIX MEPHOJIOB U TVIaBHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMUYECKHE AJIEMEHThI, HEOPraHMYECKHUE BEIIEeCTBA, XMMUYECKHE PEaKINU
(Mo 4Mcay M COCTaBy Y4YacTBYIOLIMX B PEAKIMHU BELIECTB, MO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTETeHEW OKUCIICHNUSI XUMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEIUPUICCKHE XUMHUYECKHE CBOWCTBA TMPOCTHIX H
CIIOHBIX BEIIECTB, MOJATBEP)KIas OINHMCAHHWE MpPUMEpPaMH MOJIEKYISPHBIX M HOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;

COCTaBIISATh YPABHEHUS 3JIEKTPOIUTUYECKON AUCCOIMALINY KUCIIOT, IIEJI0Yei U COJe, MOIHbIE U
COKpAIlleHHbIE YpaBHEHUS pEakuii HOHHOTO OOMEHa, YpaBHEHHUS peaKlui, MOITBEPKIAOIINX
CYyIIECTBOBaHHE IEHETHUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU MMOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO allaHca 3TUX PeaKLUid;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOXKHOCTH MPOTEKAHUS
XMUMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MAacCOBYIO IOJIIO
XMUMHUYECKOTO AJIeMEHTa 10 (opMyJie COETUHEHHS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacueTsl 10 ypaBHEHUIO XUMUYECKOH peakinu;

coOiroAaTh MpaBuiia MOJIb30BAHMS XMMHUYECKOH MOCYHON M J1abopaTOpHBIM O0OpYyIOBaHUEM, a
TaKkKe MpaBuia OOpalieHHs C BEHIECTBAMH B COOTBETCTBHUHM C HHCTPYKIMSMH [0 BBITOJIHEHUIO
71a60PaTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa
U YTIIEKHCIIOTO Ta3a);

MPOBOJUTHh  PEAKIMH, TMOJATBEPKIAIONINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BELIECTB:
pacrno3HaBaTh OMBITHBIM IyTEM XJIOPUAOPOMHI-, HOAUI-, KapOoHaT-, docdar-, cunukar-, cynpdat-,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI M3yYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIE OTIEPALIMHU MBICITUTEIBHON EATEIbHOCTH - aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEMATH3aLUIO, BBISIBIIEHHE IPUUYMHHO-CIIEJICTBEHHBIX CBSI3€H - /IS U3yUEHHs CBOWCTB
BEIIECTB M XHMHUYECKUX pEaKIUi, EeCTeCTBEHHO-HAYYHbIE METOJbI TO3HAHUS - HaAOIIOJCHHE,
HU3MepeHue, MOJCTMPOBAHNE, IKCTIEPUMEHT (PEaIbHBIN U MBICIICHHBIN).

4.  Temamuueckoe nianuposanue



8 knacc

N Kout-Bo DJIEeKTPOHHbIE

W/ HanMeHoBaHMe pa3je/ioB U TeM 4acoB (uudposbie)

odpa3oBaTebHbIE pecypchl

1. [Ipeamer xumuu. Posib XUMUU B )KU3HU 1 https://media.prosv.ru/content/ite
YeJIoBeKa. m/reader/7896/ -3nexTpoHHBII

yuebHukK "Xumus.8 kiacc”

2. XuMus B cHCTeMe HayK. MeTo bl TO3HAHUS 1 https://marketplace.obr.nd.ru/libra
B XMMUH. ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHuMAaTeNbHBIC
OIIBITHI, 3JIEKTPOHHBIE TUIAKATHI U
TECThI)

3. [IpakTuueckas padota Ne 1. «3HaKOMCTBO ¢ 1
npaBUIaMH 0€30MIaCHOCTH U MPHEMaMHU https://content.edsoo.ru/lab/ -
paboThl B XUMHYECKOI J1a00paTopHu. NHTEepaKkTHBHBIE BUPTYyaIbHBIE
[IpaBuna paboThI B J1aA0OPATOPHUH U nabopaToOpHBIE U TPAKTUIECKUE
npuéMbl oOpaleHus ¢ 1abopaTopHBIM paboThI
000pyTIOBaHUEM.

4. Tena u BerectBa. Pusnyeckue CBONWCTBA 1 https://school.oblakoz.ru/materials
BEIECTB. ArperaTHOE COCTOSTHUE BEIIECTB. 1496049 -tpenaxep "Ob6maKko

3Hanwnii. [Ikona". Xumus, 8 xirace

5. Yucteie BemecTBa 1 cMecr. CriocoObI 1 https://school.oblakoz.ru/materials
paszeneHus CMECei. 1496049 -tpenaxep "Ob6maKko

3Hanuii. IlIkona". Xumus, 8 ximacc

6. [Tpaktuyeckas pabora Ne 2. «Pa3nienenue 1 https://content.edsoo.ru/lab/ -
cMeceil. OuncTKa 3arpsa3HEeHHOU NHTepakTUBHBIE BUPTYaIbHbIE
MOBAaPEHHOM COJIH». 7a00paTOPHBIC U MPAKTUICCKUEC

paboThI

7. ATOMBI 1 MOJIEKYIBI. [IpoCThIe U CI0XKHBIC 1 https://media.prosv.ru/content/ite
BellecTBa. ATOMHO-MOJIEKY/ISIPHOE YUEHHE. m/reader/7896/ -3neKTpOHHBIIH

yaeOHuK "Xumus.8 kiacc"

8. XUMHUYECKUE 3TIEMEHTHI. 3HAKU (CHMBOJIBI) 1 https://marketplace.obr.nd.ru/libra
XHUMHUYECKHUX 3JIEMEHTOB. ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHMMaTEIbLHBIE
OTIBITHI, 3JIEKTPOHHBIC [IAKATHI U
TECTHI)

9. 3aKOH TMOCTOSHCTBA COCTaBa BEIIECTB. 1 https://media.prosv.ru/content/ite
Xumudeckas popmysia. BareHTHOCT m/reader/7896/ -31eKTpOHHBII
aTOMOB XMMHUYECKHUX DJIIEMEHTOB. yueOHuK "Xumus.8 kiaacc”

10. | CocraBieHnue XUMUYECKHX (OpMYIT 1O 1 https://marketplace.obr.nd.ru/libra
BaJICHTHOCTH. Haxox/ieHne BaJIeHTHOCTH ry/lessons?by_groups=1&filter_su
XAMHUYECKHUX 3JIEMEHTOB 110 (hopmyIie. bject=5 -Xumus (3aHUMAaTEIHHbBIC

OTIBITHI, 3JIEKTPOHHBIC TUIAKATHI U
TECTBHI)
11. | OTtHOCUTeNnbHAs aTOMHAs Macca. 1

OtHocuTenbHAs MOJICKYJIdpHas Macca.
Pemienne 3a1a4 Ha BEIYKUCIICHHUE
OTHOCHUTEIbHOM MOHCKyHﬂpHOf/'I MacCChl

https://school.oblakoz.ru/materials
1496049 -Tpenaxep "Ob6mako
sHanui. [1Ikoma". Xumus, 8 kiacc




BCIICCTB.

12. | MaccoBast 10J151 XUMHUYECKOTO DJIEMCHTA B https://media.prosv.ru/content/ite
COC/IMHCHUU. m/reader/7896/ -3nexTpoHHBII

yuebHuK "Xumus.8 kiacc”

13. | Pemrenue 3a/1a4 Ha BHIYHMCIICHUE MaCCOBOM https://marketplace.obr.nd.ru/libra
JIOJT XMMHYECKOTO AJIEMEHTA 110 (opMyJie ry/lessons?by_groups=1&filter_su
COCZIMHEHUSI. bject=5 -Xumus (3aHuMaTeNbHbIC

OTIBITHI, SJICKTPOHHBIC TUIAKATHI U
TECThI)

14. | OuznuecKue U XUMUUIECKUE SIBICHUSL. https://school.oblakoz.ru/materials
XuMHUYUECKasi peaKIysl. 1496049 -tpenaxep "Ob61aK0

spanuil. [1Ikoma". Xumus, 8 kiacc

15. | [Ipu3HaKu 1 yCIOBUS MPOTEKAHUSI https://media.prosv.ru/content/ite
XUMHUYECKHX PEaKIUil. m/reader/7896/ -3nexTpoHHBII

yuebHukK "Xumus.8 kiacc”

16. | 3akoH coxpaHeHus1 Macchl BemiecTs. M.B. https://marketplace.obr.nd.ru/libra
JIOMOHOCOB — YU€HBINH-3HIIUKIOIEMCT. ry/lessons?by_groups=1&filter_su

bject=5 -Xumust (3aHuMAaTEIbHBIC
OTIBITHI, SJIEKTPOHHBIE TUIAKATHI U
TECThI)
17. | Xumuueckue ypaBHEHUSI. https://school.oblakoz.ru/materials
1496049 -tpenaxep "Ob6maKko
3Hanuii. [Ikona". Xumus, 8 xiacc

18. | Tumbl XUMHYECKHMX PEAKIHi (COeTMHEHUS, https://media.prosv.ru/content/ite
pas3IoKEeHus, 3aMEeICHHs, 0OMEHa). m/reader/7896/ -3neKTpOHHBIH

yaeOHuK "Xumus.8 kinacc"

19. | O6oOIIcHNE U CHCTEMATH3AI[MH 3HAHUH 110 https://marketplace.obr.nd.ru/libra
teme «IlepBoHaYATbHBIE XUMHUECKUE ry/lessons?by_groups=1&filter_su
MTOHSTHS. bject=5 -Xumus (3aHuMaTeIbHbBIC

OTIBITHI, 3JICKTPOHHBIC TUIAKATHI U
TECTHI)

20. | IIpoMeskyTOYHASI KOHTPOJILHASI padoTa https://school.oblakoz.ru/materials
Nel o Teme «IlepBoHavanbHbIC 1496049 -tpenaxep "Ob6mako
XUMHUYECKUE ITOHATHUS. 3Hanui. llkona". Xumus, 8 ximacc

21. | Bo3nyx — cmech ra3oB. CocTaB Bo3ayxa. https://media.prosv.ru/content/ite
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €ro m/reader/7896/ -3neKTpOHHBII
MPEIOTBPAILICHHUS. yuebHukK "Xumus.8 kiaacc”

22. | TemnoBoii 3p(HeKT XUMUIECKOHN peaKIHH, https://marketplace.obr.nd.ru/libra
MOHATHE O TEPMOXUMUYECKOM YPaBHEHHH, ry/lessons?by_groups=1&filter_su
9K30- U DHJIOTEPMUYCCKHUX bject=5 -Xumus (3aHUMAaTEIBHbBIC
peakmusx. Torumso. OTIBITHI, JICKTPOHHBIC TUIAKATHI U

TECTBI)
23. | Kucnopoa — XUMUYECKUHN 3JIEMEHT U ) .
https://media.prosv.ru/content/ite
npocroe BemectBo. O30H. Haxoxnenue .
m/reader/7896/ -anexTpoHHBII
KHCJIOPOa B npnupone, du3nyeckue u yaeGHK "X 8 Kiace”
XUMUYECKHUE CBOMCTBA.
24. | CriocoObl MosTyyeHHst KUCIopoa B https://marketplace.obr.nd.ru/libra




1a00paTOpPUX U POMBIIUIEHHOCTH.
[Ipumenenue kucnopona. I[Touarue 00

ry/lessons?by_groups=1&filter_su
bject=5 -Xumus (3aHuMaTeNbHBIC

OKCHJIaX. OTIBITHI, YIEKTPOHHBIE TNIAKATHI U
TECTHI)

25. | IIpaktuueckas pabora Ne 3. «[lonydenue u https://content.edsoo.ru/lab/ -
coOupaHue KHCIOPOa, U3y4eHUE ero HHTepakTHBHBIC BUPTYAJIbHBIE
CBOMCTBY. Ja0opaTOpHbIE U MPAKTUIECKUE

paboThI

26. | Bomopoa — XUMHYECKHUi 3JIEMEHT U https://media.prosv.ru/content/ite
npocroe BemiecTBo. HaxoxaeHue B m/reader/7896/ -3nexTpoHHBII
MIPUPOJIE, COCOOBI OTYUECHHUS. yuebHukK "Xumus.8 kiacc”

27. | dusnveckne U XUMUYECKUE CBOWCTBA, https://marketplace.obr.nd.ru/libra
MPUMEHEHHE BOJIOPO/IA. ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHUMAaTEeNbHBIC
OTIBITBI, YICKTPOHHBIE TUIAKATHI U
TECThI)

28. | Ilpaktuueckas pabora Ne 4. «[lonydenue u https://content.edsoo.ru/lab/ -
coOMpaHue BOI0OPO/Ia, H3y9eHUE €ro HHTepakTHBHBIC BUPTYaJIbHBIE
CBOWCTB. 1abopaToOpHbIE U MPAKTUUYECKHE

paboThI

29. | [ToHsATHE O KUCITOTAX U COJISX. https://media.prosv.ru/content/ite

m/reader/7896/ -3nexTpoHHBIH
yaeOHuK "Xumus.8 kinacc"

30. | Ypoxk 0600IIeH!s 1 CHCTEMAaTH3aIHN https://marketplace.obr.nd.ru/libra
3HaHUHI ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHuMaTeIbHbIC
OTIBITHI, AJIEKTPOHHBIE TJIAKATHI U
TECTHI)
31. | IlpoMe:kyTouHasi KOHTPOJbHAasi padora ) .
No2 110 Teme: "BaHeHIIHE COeTHHCHMA https://school.oblakoz.ru/materials
1496049 -tpenaxep "Ob61aKo
HEOPraHMYECKUX BEIIECTB: KUCIOPOJ, .
" 3Hanuil. [llkomna". Xumus, 8 kinacc
BOJIOPO/JT

32. | KomnuectBo BemecTBa. Mok, MosspHast https://media.prosv.ru/content/ite
Macca. m/reader/7896/ -3neKTpOHHBII

yuebHukK "Xumus.8 kiaacc"

33. | 3akoH ABorazpo. MosipHbIii 00EM ra3os.. https://marketplace.obr.nd.ru/libra
ry/lessons?by_groups=1&filter_su
bject=5 -Xumus (3aHUMATETHHbBIC
OTIBITHI, AIEKTPOHHBIE TJIAKATHI U

TECTBI)
34. | Pewenie sana ia B3aHMOC?H3B https://school.oblakoz.ru/materials
KOJIMYECTBa BelIeCTBa, 00bEMa 1 MacChl
. 1496049 -tpenaxep "Ob6mako
ra3oB. PacuéTel Mo XuMu4ecKum .
sHanui. [1Ikoma". Xumus, 8 kiacc
YpaBHEHUSIM.
35. | PacuéTsl Mo XUMHUYECKUM YPaBHEHHUSIM. https://media.prosv.ru/content/ite

HpI/IMeHCHI/IC 3aKOHa ABoraz[po.

m/reader/7896/ -anexTpoHHBII
yueOHuK "Xumus.8 kmacc”




36.

dusugeckue cBOUCTBA BOJbI. XUMHUYECKUE
cBoiicTBa BoJibl. OcHoBanus. KpyrosopoT
BOJIbI B IPUPO/IE.

https://marketplace.obr.nd.ru/libra

ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHuMaTeNbHbIC

OIIBITHI, SJICKTPOHHBIC IJIaKAaTbl 1
TECTHI)

37.

Bopa xak pactBoputens. PacTBOpBbI.
HaCLIH_[eHHBIe 1 HCHACBIIIICHHBIC
pactBopbl. Posib pacTBOPOB B IPHUPOJIE U B
KU3HU YeJIOBEKa

https://media.prosv.ru/content/ite
m/reader/7896/ -3nexTpoHHBII
yuebHukK "Xumus.8 kiacc”

38.

MaccoBasi /10J1s1 BeLIECTBa B PacTBOPE.
Brruncienus ¢ ucIoinL30BaHUEM OHSATHS
«MaccoBasi JI0JIs BEIIECTBA B PACTBOPE».

https://marketplace.obr.nd.ru/libra

ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHuMaTeNbHbIC

OIIBITHI, SJICKTPOHHBIC IJIaKaTbl 1
TECThI)

39.

[IpaxTnueckas padora Ne 5
«IIpuroroBneHue pacTBOpPOB ¢
ONPENENEHHON KOHIIEHTPALMEN».

https://content.edsoo.ru/lab/ -
HHTEepakTUBHBIE BUPTYaJIbHBIC
nabopaTOpHBIE U TPAKTUICCKUE
paboThI

40.

O0001IeHne U cucTeEMaTU3aIMs 3HAHNUI 110
TtemaMm: "KosmyecTBeHHBIE OTHOIIIEHUS 10
xumun. Bona. Pacteopsr”

https://media.prosv.ru/content/ite
m/reader/7896/ -3nexTpoHHBIH
yuebHuK "Xumus.8 kiacc”

41.

IIpoMe:xxyTOUYHAsI KOHTPOJIbHAsI padoTa
Ne3 o temam: "KommuecTBeHHEBIE
OTHOIIEeHud 1o xumun. Boga. PactBopsr"

https://marketplace.obr.nd.ru/libra

ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHuMaTeIbHbIC

OIIBITHI, JICKTPOHHBIC IJIaKaTbl 1
TECTHI)

42.

Knaccudukanus HeopraHU4eCKux
COECIUHEHUN.

https://school.oblakoz.ru/materials
1496049 -tpenaxep "Ob6maKko
3Hanui. llIkona". Xumus, 8 xiacc

43.

OKcuapl: cocTaB, Kiaccudukaus,
HoMeHKJatypa. [lonydeHue u xumudeckue
CBOMCTBAa OKCHJIOB

https://media.prosv.ru/content/ite
m/reader/7896/ -3neKTpOHHBIIH
yaeOHuK "Xumus.8 kinacc"

44,

OcnHoBanus. Kitaccudukanusi OCHOBaHHIA:
IENOYM U HEPACTBOPUMBIE OCHOBAHMUSL.
Howmenkiarypa ocHoBaHMM.

https://marketplace.obr.nd.ru/libra

ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHMMAaTEIbLHBIE

OIIBITBI, JICKTPOHHBIC IJIAKATHI U
TECTHI)

45,

OcHoBanus: (bHSH‘IeCKI/IC Hn XUMHWYCCKHEC
CBOﬁCTBa, CIIOCOOBI MOJIYUYCHUS

https://school.oblakoz.ru/materials
1496049 -Tpenaxep "O6nako
3Hanui. [llkona". Xumus, 8 kiacc

46.

Kucnorsr: COCTaB, KJIaCCI/ICI)I/IKaI_II/IH,
HOMCHKIJIaTypa, (1)H3I/I‘ICCKI/IC CBOMCTBaA

https://media.prosv.ru/content/ite
m/reader/7896/ -3nekTpoHHBII
yueOHuk "Xumus.8 kimacc"

47.

Kucnorel: XuMu4eckue cBOHCTBA, CIIOCOODI
MoJTydeHus1. Ps1 akTHBHOCTH METaJIOB

https://marketplace.obr.nd.ru/libra

ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHMMAaTEIIbHBIC

OIIBITHI, SJICKTPOHHBIC IJIaKAThI 1
TECTBI)




48. | Conu (cpenme): HOMeUH Iatypa, 013000651 https://media.prosv.ru/content/ite
MOJIy4YEHHUs1, B3aUMOJICHCTBUE COJIEH C mireader/7896/ -onexTponsiii
MeTaJUIaMu, KUCJIOTaMH, IIeJI0YaMy U

yuebHukK "Xumus.8 kiacc”
COJISIMHU

49. | I'eHeTnueckas CBsI3b MEXKIY KJIacCaMU https://marketplace.obr.nd.ru/libra

HEOPraHUYECKUX COCTUHCHU. ry/lessons?by_groups=1&filter_su
bject=5 -Xumus (3aHuMaTeNbHbIC
OTIBITHI, AICKTPOHHBIEC TUIAKATHI U

TECThI)

50. | IIpaktuueckas pabora Ne 6. Pemenue https://content.edsoo.ru/lab/ -
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe WHTepakTHBHBIC BUPTYAIbHBIE
«OCHOBHBIE KJIACCHI HEOPTaHMYECKHX J1a00paTOPHBIE U PAKTUIECKUE
COCIMHEHU I paboThI

51. | BerunciieHus Mo ypaBHEHUSM XUMHUECKON https://media.prosv.ru/content/ite
peakinuu m/reader/7896/ -3neKTpOHHBII

yuebHuK "Xumus.8 kiacc”

52. | Ypok 0000mIeH!s U CHCTEMATU3AIINS T10 https://marketplace.obr.nd.ru/libra
teme: "BakHeiire npeacTaBuTeNIn ry/lessons?by_groups=1&filter_su
HEOpPraHUYecKuX BemecTs" bject=5 -Xumus (3aHuMaTeNbHBIC

OTIBITHI, YICKTPOHHBIE TUIAKATHI U
TECThI)

53. | IIpoMe:kyTOYHASI KOHTPOJILHASI padoTa https://school.oblakoz.ru/materials
Ne4 o Teme" BaxkHelmme npecTaBuTenu 1496049 -tpenaxep "Ob6maKko
HEOpraHWYeCKUX BelecTB" 3Hanuii. IlIkona". Xumus, 8 ximacc

54. | IlepBbie MOTBITKH KiIacCUpUKAITIH
XHUMUYECKUX 31eMeHTOB. [ToHsATHE 0 https://media.prosv.ru/content/ite
rpyImnax CXOAHbIX 3JIEMEHTOB. DJICMEHTHI, m/reader/7896/ -3neKTpOHHBI#H
KOTOpBIE 00pazyroT aM(pOTEPHBIEC OKCUIBI U yaeOHuK "Xumus.8 kinacc"
THJIPOKCHUJIBI.

55. | Ilepuoanyeckuii 3akoH u [lepuogudeckas https://marketplace.obr.nd.ru/libra
crcTeMa XUMHUYECKUX 3ieMenToB J[. 1. ry/lessons?by_groups=1&filter_su
MenneneeBa. [lepuopl, rpynmsl, bject=5 -Xumus (3aHuMaTeIbHbIC
noArpymmbl. @U3UUECKUI CMBICTT HOMEPOB OTIBITHI, JICKTPOHHBIC TUIAKATHI U
MEPUO/1a UTPYIIIIHI TECTBHI)

56. | Crpoenue atomoB. COCTaB aTOMHBIX SIIIED. https://school.oblakoz.ru/materials
N3oTOmBI. DIEKTPOHBIL. 1496049 -tpenaxep "Ob6mako

3Hanui. llkona". Xumus, 8 ximacc

57. | CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB https://media.prosv.ru/content/ite
nepBbIX 20 XUMUYECKUX DIIEMEHTOB .
HepHOIECKOl CHCTEMI m/reader/7896/ -3nexTpoHHBIIH

yueOHuk "Xumus.8 kimacc"
J. 1. MeHnpaeneeBa

58. | XapakTepucTHKa XHMUYECKOTO JIIEMEHTA https://marketplace.obr.nd.ru/libra
0 €ro MoJIokKeHuo B [leproauueckoit ry/lessons?by_groups=1&filter_su
cucreme 1. 1. Menneneena. bject=5 -Xumus (3aHUMAaTEIIbHBIC

OTIBITHI, JICKTPOHHBIC TUIAKATHI U
TECTBI)
59. | 3aKOHOMEPHOCTH U3MEHEHUS paguyca https://school.oblakoz.ru/materials

aTOMOB XMMHYCCKHUX 3JICMCHTOB,

1496049 -Tpenaxep "Ob6mako




METaJNIMYECKUX U HEMETaAJNIMUECKUX snanui. [1Ikoma". Xumus, 8 kiacc
CBOWCTB T10 TPYIIIIaM U TIEPHOIAM.

60. | 3uauenwue [leproauueckoro 3akoHa U 1
[eproanyeckoit CHCTEMbI XUMHUYECKUX https://media.prosv.ru/content/ite
AJIEMEHTOB JIJIsl Pa3BUTHS HAYKU U m/reader/7896/ -3neKTpOHHBII
npaxktuku. . 1. MenneneeB — yuéHblii u yuebHukK "Xumus.8 kiacc”
TpaKIaHWH.

61. | Xumuueckas cBs3b. KoBaneHTHas 1 https://marketplace.obr.nd.ru/libra
(ToJIsIpHAs M HETIOJISIPHAST) CBSI3b. ry/lessons?by_groups=1&filter_su
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX bject=5 -Xumus (3aHuMAaTeNbHBIC
HIIEMEHTOB. OTIBITHI, AICKTPOHHBIE TUIAKATHI U

TECThI)
62. | MoHHas XUMHYECKast CBSI3b. 1 https://school.oblakoz.ru/materials
1496049 -tpenaxep "Ob61aK0
spanuil. [1Ikoma". Xumus, 8 kiacc
63. | CTeneHb OKUCIICHHS. 1 https://media.prosv.ru/content/ite
m/reader/7896/ -3nexTpoHHBII
yuebHuK "Xumus.8 kiacc”

64. | OKHUCIUTETHLHO-BOCCTAHOBUTEIIBHBIC 1 https://marketplace.obr.nd.ru/libra
peaKIvy. ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHuMaTeNbHBIC
OTIBITBI, YICKTPOHHBIEC TUIAKATHI U
TECTHI)

65. | ITporecchl OKUCIIEHHUS K BOCCTAHOBJICHHS. 1 https://school.oblakoz.ru/materials
OKHCIIUTENN U BOCCTAHOBUTEIH. 1496049 -tpenaxep "Ob6maKko

3Hanuii. IIkona". Xumus, 8 ximacc

66. | CocraBieHre ypaBHEHUH OKHCIUTEIBHO- 1 https://media.prosv.ru/content/ite
BOCCTaHOBHTEJIBHBIX PEAKIHI U CXEM m/reader/7896/ -3neKTpOHHBI#
ANIEKTPOHHOTO OajaHca. yaeOHuK "Xumus.8 kinacc"

67. | Ypok 0000IIEeH!S 1 CHCTEMATH3AINN 1 https://marketplace.obr.nd.ru/libra
3HaHUM. ry/lessons?by_groups=1&filter_su

bject=5 -Xumus (3aHuMaTeIbHbIC
OTIBITHI, AJIEKTPOHHBIE TJIAKATHI U
TECTHI)

68. | [IpoMexyToUHas aTTecTalus 3a Kype 1 https://school.oblakoz.ru/materials
XUMUH 8§ Kjacca. 1496049 -tpenaxep "Ob6mako

3Hanui. llkona". Xumus, 8 ximacc

9 knacc




DJIeKTpOHHbIe (HH(POBHIE)

XUMHUUYECKUE PEAKUU.
XHUMHUUYECKOE PaBHOBECHE.

Ne HaumenoBanue pa3znesnoB u | Koa-so

W/ Tent 4acoB o0pa3oBaTe/ibHbIE

pecypchbl

1. [leproauueckuii 3aKoH. 1
TleproaudecKas cucremMa https://media.prosv.ru/content/item/reader/7897
XHUMHUYECKUX 3JIeMEHTOB [-3nexTpoHHbIN yueOHuK "Xumus 9 kimacc”

. . MenneneeBa. CtpoeHue
aTOMOB.

2. 3aKOHOMEpPHOCTHU B u3MeHeHun | 1
CBOHCTB XMMHYECKUX ) https://marketplace.obr.nd.ru/library/lessons?by
SNICMCHTOB TICPBLIX TPEX _groups=1&filter_subject=5 -Xumus
[EpHONIOB, Ifa.]'H/Ifl, KaJplnst 1 uX (SaHI/IMaTeJ'II)HI)IG OIIBITHI, 2JICKTPOHHBIC
COC/IMHCHUH B COOTBETCTBUU C [TAKATHE H TECTHI)

ITOJIOKCHHUEM B IIEPHUOANICCKOU
CHCTEME ¥ CTPOCHHEM aTOMOB.

3. Krnaccudukarys u 1 https://school.oblakoz.ru/materials/496049 -
HOMEHKJIaTypa HEOPTraHUYECKUX TpeHaxep "Ob6nako 3Hanuil. lkomna". Xumus,
BEIIIECTB. 9 kacc

4, XuMHYecKre CBOMCTBA BEIIECTB, | 1
OTHOCAIUXCA K pa3JINdYHbIM
KJIaccaM HeOPraHUYECKHX https://www.yaklass.ru- SIKiacc —
COEIMHEHMH, NX TeHeTHYECKas 00pa3soBareNbHbIi HHTEPHET-PeCype
CBSI3b

5. Ctpoenue BemecTBa: BUIbI 1
XHMIECKOH CBASH. TH_‘_“’I https://media.prosv.ru/content/item/reader/7897
KpHCTaHHquCKHXUpemeTOK’ [-3nexTpoHHbBIN yueOHuk "Xumus 9 kmacc”
3aBHCHMOCTh CBOICTB BeIeCTBA
OT THIIA KPUCTALTHYECKOM
PEIETKH

6. KHaCCHiI’HKaHH" XUMUHCCKUX 1 https://marketplace.obr.nd.ru/library/lessons?by
PCAKIMH TIO pasiHIHBIM _groups=1&filter_subject=5 -Xumus
NpH3HAKAM. JK30- 1 (3aHUMATeNBHBIE OTIBITHI, SJICKTPOHHbIC
SHJOTEPMHUUYECKHE PEaKIIHy, [TAKATHT U TeCTH)

TEPMOXHMHUYECKHE YPABHEHHUS.

7. [TonsTHE O CKOPOCTH 1

XUMUHIECKOH peakiiuy. llomHsrue https://school.oblakoz.ru/materials/496049 -
O TOMOTCHHBIX 1 TCTCPOTCHHBIX tpeHaxep "Ob6nako 3Hanuil. [llkomna". Xumus,
peakuusax. GakTopbl, BIUSIOMINE 9 Kiace
Ha CKOPOCTh XMMHUYECKOM
peakum.
8. OO6patuMmeble 1 HEOOpaTUMBIE 1

https://www.yaklass.ru- SIKimacc —
o0pa3oBaTesIbHbI HHTEPHET-PECypC




@akTOpbl, BIUIOIINAE HA
CMeEIICHUE XUMHUYECKOI'0

paBHOBECHSI.

9. OxucnutensHo-

BOCCTaHOBHTEIIbHBIC PEAKIINY, https://media.prosv.ru/content/item/reader/7897
AIEKTPOHHBIN OaaHC [-3nexkTpoHHbIi yaeOHuk "Xumus 9 kinacc"
OKHCJIMTEIILHO-

BOCCTAaHOBHUTEJILHON PEAKIIUH.

10. | Cocrapnenne ypasHenuit https://marketplace.obr.nd.ru/library/lessons?by
OKHCINTEILHO= _groups=1&filter_subject=5 -Xumus
BOCCTaHOBUTCIILHBIX PEAKIIHM C (SaHI/IMaTCJ'II)HI)IC OIIBITHI, DJICKTPOHHBIC
UCIIOJIb30BAHUEM METO/Ia [TAKATSI 7 TECTE)

AIEKTPOHHOTO OajaHca.

11. | Teopus 3M€KTPOIUTHUECKON
JMCCOLMALIMU. DIEKTPOJIUTHI U
HEINEKTPOINTHL KaTHOHEI, https://school.oblakoz.ru/materials/496049 -
AHMOHEL MexanusM tpeHaxep "O6mako 3nanui. [lkona". Xumusi,
TIUCCOIAAIIAH BEIIECTB C 9 kiace
Pa3IMIHBIMHA BUJAMU
XUMHUYECKOMN CBSI3H.

12. Peakiinu noHHOTO OOMEHA,

YCIOBHUS MX IIPOTEKAHHUS. https://www.yaklass.ru- SIKiacc —
VIOHHbIE ypaBHEHHS peaKLHil. 00pa3oBaTebHBI HHTEPHET-PECype

13. | Xumuyeckue CBOACTBA KHCIOT B https://media.prosv.ru/content/item/reader/7897
CBETE NPE/ICTaBICHNH 00 [-3nexTpoHHbBIN yueOHuK "Xumus 9 kmacc”
AIIEKTPOIUTUYCCKON
JIMCCOTIMAIINY.

14. | Xumuyeckue coicTsa https://marketplace.obr.nd.ru/library/lessons?by
OCHOBAHHU B CBCTC _groups=1&filter_subject=5 -Xumns
npeJicTaBeHHUi 00 (3aHMMATEIJIbHBIC OIBITHI, YICKTPOHHBIE
AIIEKTPOJTUTUYCCKON [TAKATHT U TeCTH)

JIMCCOTIMAIIN Y.

15. | Xumuueckue cBOMCTBaA COJICH B
CBETe Mpe/ICTaBIIEHH il 06 https://school.oblakoz.ru/materials/496049 -
IIEKTPOTHTHICCKOI TpeHaxep "O6naxo 3Hanuil. lllkona". Xumus,
muccormanuu. I[lorsarue o 9 kmacce
TUIPOJIA3E COJIEH.

16. | Kauectsennbie peakiuum Ha https://www.yaklass.ru- IKmacc —

KATHOHBI ¥ aHHOHBI. 00pazoBaTeNbHBI HHTEPHET-PECYpC
17. | Ilpaktuueckas padota Nel. https://content.edsoo.ru/lab/ - UatepakTuBHBIE

Pemenne SKCIICPUMCHTAJILHBIX
3aaa4 110 TEMC

BUPTYaJIbHBIE Ta00PaTOPHBIE M PAKTHYECCKUE
paboThI




"DneKkTpoauTHIECKas

nuccoranus”

18. | Ypok obobmenns n https://media.prosv.ru/content/item/reader/7897
CHCTCMaTH3aINN SHAHUH I10 [-3nexTpoHHbIN yueOHuK "Xumus 9 kimacc”
TeMme: BemecTBo 1 xuMuueckas
peaxuus.

19. | lIpomexxkyTouHasi https://marketplace.obr.nd.ru/library/lessons?by
KOHTPOJIbHAsI padoTa 1o TeMe: _groups=1&filter_subject=5 -Xumus
BCHIGCTBO U XUMHUYCCKas (3aHI/IMaTCJII>HI)Ie OIIBITHI, SJICKTPOHHBIC
peakuus. IUTaKaThl U TECTHI)

20. | Oburast XapaKTepHCTHKa https://school.oblakoz.ru/materials/496049 -
ranorenos. Crpoenue u TpeHaxep "O6mako 3nanuid. [lkona". Xumus,
(u3nueckue cBOCTBa MPOCTHIX 9 K1ace
BEIIECTB — T'aJOT€HOB.

21. | Xmoposogopoa. ComnstHast
KHUCJI0Ta, XUMHYCCKHEC CBOﬁCTBa,

KadecTBeHHast peaknus Ha 00pa3oBaTebHBI HHTEPHET-PECypC
XJIOPU/I-UOHBIL.

22. Dusnosornyeckoe neicTBre
XJIopa 1 XJIOpOBOAOPO/IA Ha https://media.prosv.ru/content/item/reader/7897
OpraHH3M HCIOBCKA. [-3nexTpoHHbIN yueOHuK "Xumus 9 kmacc”
Baxwueiime Xaopuabl 1 UX
HaAXOXXJICHHE B TIPUPOJIC.

23. | Ipaxrnieckas pabora Ne2. https://content.edsoo.ru/lab/ - VinTepakTuBHbIC
Ilomysenne cONAHOR KHCIOTBL, BUPTYaJbHBIE TAOOPATOPHBIC U MPAKTHYECKHE
n3yueHue e€ CBOUCTB. paGOTHI

24. | O6mas xapakTepuCTHKa
s1eMeHTOB VIA-TpymmsL. https://media.prosv.ru/content/item/reader/7897
OCOGEHHOCTH CTPOCHHUS ATOMOB, [-3nekTpoHHbIH yueOHuk "Xumus 9 kmacc"
XapaKTepHbIC CTCIICHH
OKHCIICHHSI.

25. | CTpoeHuHe 1 CBOMCTBA POCTHIX https://marketplace.obr.nd.ru/library/lessons?by
BEIIECTB — KUCIIOPOJIA M CEPBI. _groups=1&filter_subject=5 -Xumus
AJnotpornHbie MoAU(UKAIINY. (3aHMMATEJIbHBIC OIBITHI, YJIEKTPOHHBIE

TUTAKAThI U TECTHI)

26. | CepoBom0OpO, CTPOCHHUE,

¢bu3nyeckre 1 XUMHUECKUE
cBoyicTBa. OKCHJIBI CEPBI KaK
MIPEICTAaBUTENH KUCIOTHBIX
OKCHJIOB.

https://school.oblakoz.ru/materials/496049 -
Tperaxkep "Ob6nako 3Hanuid. [llkoma". Xumus,
9 knacc




27.

CepHas kucioTa, Gu3n4ecKue u
xuMuueckue coicrsa. Conn
CEpPHOM KHUCJIOTHI, KAUECTBEHHAs
peaxius Ha Cyib(ar-HoH.
IIpuMeHeHne CepHOM KUCIIOTBI.

https://www.yaklass.ru- SIKmnacc —
00pa3oBaTesIbHBI HHTEPHET-PECYpPC

28. | IIpoMbIIIITICHHBIH CIOCO0
TOJTy4EHHS CEPHOiT KHCIIOTEL. https://media.prosv.ru/content/item/reader/7897
PelleHue 3a1a4 Ha HAXOXKICHUE [-3nexTpoHHbBIN yueOHuK "Xumus 9 kmacc”
MAacCOBOM JIOJIM BbIXO/1a
MPOIYKTa PEaKInu

29. | Haxoxnenue cepsl U e€
COEIMHEHUH B IPUPOJE.

XUMHUYECKOE 3arps3HEHHe https://marketplace.obr.nd.ru/library/lessons?by
OKpYKAIOWIEHi CpeIbl _groups=1&filter_subject=5 -Xumns
COCJIMHEHHUSAMH CephI (3aHMMAaTeJIbHBIE OIBITHI, YIEKTPOHHbBIE
(KHCIIOTHBIE IOXKIIH, IUIAKaThl ¥ TECTHI)

3arpsi3HEHUE BO3/IyXa U

BOJIOEMOB)

30. | OOmias xapakTepuCcTHKa
SMEMEHTOB VA-TPYINIEL A3OT, https://school.oblakoz.ru/materials/496049 -
paclpOCTpaHCHHUE B PUPOAL, TpeHaxep "O6mako 3nanuid. [lkona". Xumus,
(buznueckue U XuMU4ecKue 9 K1ace
cBoiictBa. Kpyrosopor azora B
MIpUPOJIE.

31. | AmMmuak, ero pu3uYecKue U
XUMHIHCCKHE CBOUCTBA, https://www.yaklass.ru- SIKiacc —

TIOJTyHCHHE 1 IPUMCHCHHC. 00pa3oBaTeNIbHBII HHTEPHET-PECYpPC
Cosn aMMOHUS.

32. | Ipakruieckas pabora Ne3. https://content.edsoo.ru/lab/ - VinTepakTuBHbIC
Ilomysenne aMmuaka, usydeHne BUPTYaJIbHBIE JIAOOPATOPHBIE U IPAKTUYECKUE
€ro CBOMCTB. paGOTHI

33. | AsorHas KuCIoTa, €é https://media.prosv.ru/content/item/reader/7897
(hbM3UYECKUEe U XUMHUYECKUE [-3nekTpoHHbIH yueOHuk "Xumus 9 kimacc"
cBouctBa. Hutpartsr.

34. | Mcnonb30BaHUE HUTPATOB U
colleil aMMOHHS B KAUECTBE https://marketplace.obr.nd.ru/library/lessons?by
MUHEpaIBHBIX YI0OpEHHUIL. _groups=1&filter_subject=5 -Xumus
XUMHYECKOE 3arps3HeHHe (3aHMMAaTeJIbHBIE OIBITHI, HIEKTPOHHbIE
OKpY>KaroIleH cpeibl IUTAKaThl U TECTHI)

COEJIMHEHUSMH a30Ta.
35. | ®ocdop, anmnoTponHbIe https://school.oblakoz.ru/materials/496049 -

Moau¢pukauu pocdopa,

Tperaxep "Ob6nako 3nanui. [llkomna". Xumus,




¢u3nyecKkre 1 XUMHUECKUE
CBOMCTBA.

9 xmacc

36.

Oxcup pochopa(V) u
(docdopHas kucnora,
¢bu3nvecKkre 1 XUMHUECKUE
CBONCTBA, IIOJIyYECHHE.
Hcnons3oBanue pochaTo B
Ka4eCTBE MUHEPAIbHBIX
yIoOpeHuit.

https://www.yaklass.ru- SAKmnacc —
00pa30BaTeNIbHbII HHTEPHET-PECYPC

37.

Yraepoa, anmaoTpOIHbIE
MOIU(PHUKAIIH,
pacrpocTpaHeHe B IpUpoe,
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBa. AcopOLHsL.

https://media.prosv.ru/content/item/reader/7897
[-3nexTpoHHbIi yaeOHuk "Xumus 9 kmacc"

38.

Oxcunpl yriaeposaa, ux
(buznueckue 1 XuMU4ecKue
CBOWCTBA, ITOJIyYECHHE U
npuMeHenue. [Ipakrnueckas
pabota Ne4. Tlonyuenue
YTIIEKUCIIOTO ra3a.
KauectBenHnas peakuus Ha
KapOOHAaT-HOH.

https://marketplace.obr.nd.ru/library/lessons?by
_groups=1&filter_subject=5 -Xumus
(SaHI/IMaTeJ'H)HBIe OIIBITHI, DJICKTPOHHBIC
IUTaKaThl U TECTHI)

39.

VYropHas KUCIIOTa U €€ COJIH,
X GU3HYECKHE ¥ XUMHUUCCKHE
CBOICTBA, MOJYYEHUE U
npuMeHeHnne. KauectBenHas
peakmus Ha KapOOHAT-UOHBI.

https://school.oblakoz.ru/materials/496049 -
tpeHaxep "O6mako 3nanuid. [lkona". Xumus,
9 knacc

40.

HepBOHa‘IaJIBHBIC MOHATHS 00
OPraHNn4YCCKHUX BCUICCTBAX KaK
0 COCIMHCHUAX YIrjepoaa. Hx
COCTaB U XUMHNYCCKOC CTPOCHHUC.

https://www.yaklass.ru- SIKiacc —
00pa3zoBaTeNIbHBI HHTEPHET-PECYPC

41.

ITousaTtne 0 OMOJOTHYECKU
Ba’XHbBIX BEHICCTBAX: JKHUPAX,
6em<ax, yriieBoJax — MU UX pOoJin
B JKM3HH 4YCJIOBCKA.

https://media.prosv.ru/content/item/reader/7897
[-3nekTpoHHbIH yueOHuk "Xumus 9 kmacc"

42.

Kpewmuuii, ero ¢usndeckue u
XHMHYECKHE CBOMCTBA,
MOJyYeHUE U TPUMEHEHUE.
CoenuHeHust KpeMHUS B
npupoje.Baxxnenmue
CTPOUTEIIbHBIE MaTEPHUAIIBI:
KepaMHKa, CTEKJIO, LIEMEHT,
0eTOoH, Kene300eTOH.

https://marketplace.obr.nd.ru/library/lessons?by
_groups=1&filter_subject=5 -Xumus
(3aHI/IMaT€HLHLIC OIIBITHI, SJICKTPOHHBIC
IJ1aKaThbl U TCCTLI)




43. | Obmwme mpeacraBiaeHus oo
okcuze kpeMHuA(IV) n https://school.oblakoz.ru/materials/496049 -
KpEMHHCBON KHCIIOTC. tperaxep "Ob6nako 3Hanuid. [llkoma". Xumus,
CI/IHI/IKaTBI, HUX UCIIOJIb30BAaHUEC B 9 knacc
OBITYy, MEUIINHE,

MIPOMBIIIJIICHHOCTH.

44. | Ilpaktuueckas padorta Ne 5.

Pelenne 9KCIepIMeHTaNTbHBIX https://content.edsoo.ru/lab/ - UutepakTuBHbIC
3a/1a4 110 TEME «Baxgeumue BUPTYAJIbHBIC J1a60paT0prle " MMPAKTUYCCKUC
HEMETAJIIbI U UX COCTUHECHUI» paboThI

45. | Ypox obodmienns u https://media.prosv.ru/content/item/reader/7897
CHCTCMaTH3AINN SHAHUH 110 [-3nexTpoHHbBIH yueOHuk "Xumus 9 kmacc”
teme: Hemeramsl u ux
COC/IMHCHUSI.

46. | IlpomexxyTouHas https://marketplace.obr.nd.ru/library/lessons?by
KOHTPOJIbHAsI padoTa 1o TeMe: _groups=1&filter_subject=5 -Xumus
Hemertamnsl 1 ux COCONHCHUA. (SaHI/IMaTeHBHBIe OIIBITHI, DJICKTPOHHBIC

IUTaKaThl U TECTHI)

47. | OGmas xapaKTepucTHKa
XUMHUYCCKUX DJICMCHTOB —

METAJLIOB Ha OCHOBaHHH NX https://school.oblakoz.ru/materials/496049 -
HOJIOKCHUS B TIEPHOTAICCKOU tpeHaxep "O6mako 3nanuid. [lkona". Xumus,
CHCTEME XMMHUYECKIX 9 1ace

anemenToB J[. . Menneneera u

cTpoeHust atoMoB. CTpoeHue

METaJUIOB.

48. | DIEKTPOXUMUYCCKUN P
HApPKCHAN MCTAIUIOB. https://www.yaklass.ru- SIKiacc —
OH3HIECKHE H XHMUYECKHE 00pa3oBaTelIbHBI HHTEPHET-PECypc
CBOWCTBA METAJIIIOB.

49. | Obune criocobs! MOy eHH https://media.prosv.ru/content/item/reader/7897
merauios. [lonsTHe 0 KopposHH [-3nekTpoHHbIH yueOHuk "Xumus 9 kmacc"
METAJUIOB U OCHOBHBIE CIIOCOOBI
3alIUTHI OT KOPPO3HH.

50. | CruiaBel (cTasib, YyT'yH, https://marketplace.obr.nd.ru/library/lessons?by
JFOPATFOMUHUH, OpOH3a) U MX _groups=1&filter_subject=5 -Xumus
MPUMEHEHHE B OBITY U (3aHMMATEJIbHBIC OIBITHI, YIEKTPOHHBIE
MPOMBIIICHHOCTH. TUTAKAThI U TECTHI)

51. | llemouHble METAILIBI. https://school.oblakoz.ru/materials/496049 -

Haxoxnenue B mpupoze.
DU3NYECKUE U XUMUYECKUE
CBOMCTBA (HA IPUMEpPE HATPUA U

TpeHaxkep "Ob6nako 3Hanuid. [llkoma". Xumus,
9 kiacc




KaJIus).

52. | Oxcuzpl U TUAPOKCHUIBI HATPUS
u kanw. [lpumenerne https://www.yaklass.ru- SIKiacc —
IHEIO™HBIX i“eTaHHOB Hux 00pa3oBaTeNbHBII HHTEPHET-PECYPC
COCIIUHEHU.

53. | IlenounosemenbHbIe METAIBL. https://media.prosv.ru/content/item/reader/7897
Haxoxaenne B npupoze. [-3nexTpoHHbIN yueOHuK "Xumus 9 kmacc”
DuU3NYECKUE ¥ XUMUICCKHE
CBOMCTBa MarHus ¥ KaJIbIIUA.

54. | Baxueiiume coeuHEHUS https://marketplace.obr.nd.ru/library/lessons?by
KaJIbIust (OKCHI, THIPOKCHUI, _groups=1&filter_subject=5 -Xumus
COJIN). (3aHUMATENbHBIE OMBITHI, AIEKTPOHHbIE

IUTaKaThl U TECTHI)

55. | XKécTkocTh BOJIBI M CIIOCOOBI €€
yerpanenust. IIpakTudeckas https://content.edsoo.ru/lab/ - UutepakTiuBHbIC
pa6ota Ne6. JKECTKOCTb BOIBI 1 BHUPTYaJIbHBIE JIJAOOPATOPHBIC U IPAKTHUSCKUE
METO/Ibl €€ yCTpaHEHUs paboThI

56. | Beramcienus o ypaBHEHUSAM
XUMHUYECKUX PEaKIni, eciin https://media.prosv.ru/content/item/reader/7897
OJIMH U3 PEArcHTOB JaH B BUIC [-3nexTpoHHbBIN yueOHuK "Xumus 9 kmacc”
BOJTHOTO PacTBOpa ¢ U3BECTHOM
MacCOBOM JIOJIEH.

57. | Amomunuii. [lonoxxenue B
TIEPHOUMECKOH CHCTEME https://marketplace.obr.nd.ru/library/lessons?by
XHMPHECKHX S1eMeHTOB /1. M. _groups=1&filter_subject=5 -Xumus
MeHzieneeBa, CTPOEHHE aTOM. (3aHUMAaTENIbHBIE OMBITHI, AIEKTPOHHbIE
Haxoxnenue B npupoze. IUTAKaThl U TECTHI)

OuznyecKkue 1 XUMUYECKHe
CBOWCTBA.

58. | AMdoTepHbIe CBOMCTBA OKCHIA https://school.oblakoz.ru/materials/496049 -

Y TUJIPOKCHUIA AITFOMUHUSL. Tperaxep "O6nako 3Hanui. [llkomna". Xumus,
9 knacc

59. | XKenezo. [Tonoxxenue B
MIEPUOIUIECKON CUCTEME
XUMHUYECKUX eMeHToB /1. U.
MeHzeseeBa, CTPOSHHE aTOMa. https://www.yaklass.ru- SIKmacc —
HaxoIeHHe B IPHPO/IE. 00pa3oBaTeNbHBII HHTEPHET-PECYPC
Ou3nYecKue U XUMHUIECKHE
CBOMCTBA.

60. Oxkcupl, THAPOKCUBI U COJIH

xene3za(Il) u xeneza(Ill).

https://media.prosv.ru/content/item/reader/7897
[-anexTpoHHbIH ydeOHuK "Xumus 9 kimacc"




61.

[Ipaktuyeckas padora Ne 7.
Pemrenne skcniepuMeHTAIBHBIX
3a1a4 1o reme «Baxueiimue
METaJJIbl U UX COEANHEHUS»

https://content.edsoo.ru/lab/ - utepakTiuBHbIC
BUPTYyaJbHBIE TAOOPATOPHBIE U MPAKTHYECKHE
paboTsl

62. | IlpakTuueckas padora Ne 8.

PacniosHaBanme https://content.edsoo.ru/lab/ - VintepakruBHbie
HEOPraHMYECKUX BEIIECTB C BUPTYAJIbHBIE JIA0OPATOPHBIC U IPAKTHYSCKUE
IIOMOIIIBO KAYCCTBCHHBIX pa6OTI>I

PCaKIM HAa MOHBI.

63. | Pemenue 3a1a4y Ha BRIYUCIICHUS
10 YpaBHCHUAM XUMHUYCCKUX
peaKLuil, ecI OHMH 13 https://media.prosv.ru/content/item/reader/7897
PEarcHTOB JlaH B M30BITKE HIIA [-onexTpoHHbIH yueOHuK "Xumus 9 xiracc"”
COAEPKUT MPUMECH; MACCOBOM
JIOJIU BBIXOJA MPOAYKTa
peakumn

64. | Ypok 0600meHus 1 https://marketplace.obr.nd.ru/library/lessons?by
CHCTeMAaTH3aIlU1 3HAHUI TI0 _groups=1&filter_subject=5 -Xumus
TeMe: MeTayuisl U X (SaHI/IMaTeJ'H)HI)Ie OIIBITHI, DJICKTPOHHBIC
COeIUHEHMUS. TJIaKaThl ¥ TECTHI)

65. | MToroBasi KOHTpPOJIbHAs https://school.oblakoz.ru/materials/496049 -
padora no teme: MeTanisl U UX tpeHaxep "O6mako 3nanuid. [lkona". Xumus,
COEIUHEHMUS. 9 xiacc

66. | BemecTBa u Marepuasl B
MTOBCEIHEBHOM JKM3HH YEJIOBEKA.

Xumus u 310poBbe. besomacHoe https://www.yaklass.ru- SIKnacc —
HCIIOJIb30BAHUE BEIECTB U 00pa3oBaTeNIbHBII HHTEPHET-PECYpPC
XMUMHUYECKUX PEaKLUil B OBITY.

67. | OCHOBBI PKOJIOTHYECKOM
IPaMOTHOCTH. XHMHUUECKOE https://media.prosv.ru/content/item/reader/7897
3arps3HEHHE OKPYKAFOMICH [-3nekTpoHHbIH yueOHuk "Xumus 9 kmacc"
cpensl. Posb xuMun B perieHuu
9KOJIOTMYECKUX MPOOIIeM.

68. | toroBas arrecTanus Mo XUMHH https://marketplace.obr.nd.ru/library/lessons?by

3a KypcC OCHOBHOM IIIKOJIBI

_groups=1&filter_subject=5 -Xumus
(SaHI/IMaTeHLHLIe OIIBITHI, SJICKTPOHHBIC
IJ1aKaThl U TeCTLI)

5. IlpoBepsiemble TpeOOBaHMS K pe3ysIbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTesibHON porpaMMsl (8 Kiace)




Kon [IpoBepsieMbie PeAMETHBIC PE3yAbTaThl OCBOCHUS OCHOBHOUM 00pa3oBaTeIbHON
MIPOBEPSEMOTO IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs
pe3yibTara
1 [To Teme: "llepBoHavanbHbIC XUMHUYECKUE TOHSATHUS"

1.1 pacKpbiBaTh CMBICT OCHOBHBIX XHMHYECKUX TIOHSATHH: aroM, MOJICKYIa,
XUMHUYECKUH  3JIEMEHT, IPOCTOE€ BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOMHAs W HEOTHOPOJHAs), BAJICHTHOCTh, OTHOCHTEIbHAs aTOMHAas |
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JOJIT XMMHUYECKOTO JJIEMECHTAa B COCOUHCHHH, MOJIAPHBIA O0BEM, XUMHYCCKAs
peaxius, KIacCH(PUKAIUS PEAKIMI: peaKIMi COCTUHEHUS, PEAKIIUHA PA3JI0KCHHSI,
peaKiuu 3aMeIIeHUs, peakimuu OOMEHAa, JK30- M DHAOTCPMHUYSCKHE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, pacTBOp, MaccoBas M0Js BemiecTBa (MPOICHTHAs
KOHLIEHTpAllKs) B pacTBOpPE

1.2 WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHITHIA U IPUMEHSATH 3TH
TTOHATHS IPU ONMMCAHUU BEIIECTB U UX MIPEBPAIICHHMA

1.3 HCII0JIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJISI COCTaBIICHUS (DOPMYNI BEIIECTB H
YpPaBHEHUH XUMHUUYECKUX PEaKIIHil

1.4 PacKpbIBaTh CMBICIT 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSTHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOTO YUeHUs, 3aKOHa ABOTaIpO

1.5 OTIPEJICIIATh BAJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCIMHCHHSIX

1.6 KJIacCU(PHUITUPOBATh XUMUYECKHUE PEaKIHK (10 YHCIYy U COCTaBY yYacTBYIOIIMX B
pEeaKIMK BEIIECTB, TI0 TeIIOBOMY YD (DEKTY)

1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYUCIISTH MACCOBYIO JIOJI0 XUMHUYECKOTO JIeMEHTa 10 (Popmysie COeTMHEHMS,

1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 IPUMEHSTh €CTECTBEHHO-HAayYHble METO/bl MO3HAHUS - HAONIOIEHUE, U3MEPEHHUE,
MO/IETTUPOBaHUE, SKCIIEPUMEHT (PeabHbI U MBICJICHHBIN)

2 [To Teme: "Baxneimme npeacTaBUTEIN HEOPTraHUYECKUX BEIeCTB"

2.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: OKCUJI, KUCIIOTa, OCHOBAHHE,
COIlb

2.2 OTIPEIEeNATh MPUHAIIICKHOCTh BEIIECTB K ONPECIICHHOMY KJIaCCy COEIUHEHUN 10
bopmynam

2.3 KJ1acCU(UIIMPOBATh HEOPTaHMUECKUE BEIECTBA

24 XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUUYECKUE CBOICTBA BEIIECTB PA3IUYHBIX
KJIACCOB, TMOATBEp)KJas OMHCAaHHE MpPUMEPaMU MOJEKYISAPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA

2.5 MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO COCTaBa,
BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUI B Pa3JIMYHBIX YCIOBHIX

2.6 ClieoBaTh MpaBWJIaM IIOJIb30BAaHUSI XMMHUYECKOW TOCYI0M W 1abopaTopHBIM

OGOpy,Z[OBaHI/IeM, a4 TAKXKC IIpaBUJIaM 06pa1ueH1/151 C BCIICCTBAMHU B COOTBCTCTBHHU C




HHCTPYKIUAMH 110 BBIIIOJHCHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB IIO
MOJIYYCHUIO W COOMpPAHHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHCIOPOJa),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEIEICHHOM MacCOBOM [J0JIEH PACTBOPEHHOTO
BCIICCTBA, IJIaHUPOBATh u MMPpOBOAUTD XUMHNYCCKHEC OKCIICPUMCHTBI 10
pacro3HaBaHUIO PACTBOPOB IIEJOYEH M KHUCIOT C IOMOULIbI0 HWHAWKATOPOB
(makmyc, ¢peHondragent, METUIOPAHK U APYTHE)

2.7 MPOBOJIUTH PACUYETHI N0 YPABHEHUIO XUMUUECKOU peaKiuu
3 [Io Teme: "llepmoauueckuil 3akoH u Ilepuoauueckas cucrtemMa XUMHUYECKHX
anementoB J[.MI. MengeneeBa. CtpoeHue aroMoB. XUMHUYECKas CBS3b.
OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH"

3.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHUH: SIPO aTOMA, JIECKTPOHHBIN
CIION aroma, aTOMHas opOuTalb, paJuyc aroMa, XUMHUYECKasi CBSI3b, MOJSPHAS U
HETIOJISIpHAasT KOBAJIEHTHAS CBSA3b, AJIEKTPOOTPUIIATEILHOCTh, MOHHASI CBSI3b, HOH,
KaTHOH, aHUOH, CTETICHb OKUCIICHUS

3.2 KJIacCU(PHUITMPOBATH XUMHUUECKHUE IIEMEHTHI

3.3 OTNUCBHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy [lepmoanueckoil cucTembl
XMMHMUYECKUX AJIEMEHTOB: pa3inyaTh MOHATHUS "TiaBHas noarpynna (A-rpynma)" u
"mo6ounas noarpynna (b-rpynna)", "mansie" u "Oonbiue" nepuos

3.4 pacKkpbIBaTh cmeict  [lepmonnueckoro 3akona  J[.M. Meneneesa:
JEMOHCTPUPOBATh  MOHUMAHWE  TEPHOTUYECKONW  3aBUCHMOCTA  CBOMCTB
XUMUYECKHX IJIEMEHTOB OT UX MoJjokeHust B [lepuoanaeckoit cucreme

3.5 COOTHOCUTh O0O0O3HaueHHUs, KOTOphle wumetorcs B Tabmuie "[lepuoamueckas
cucteMa xuMuuyeckux oanemeHtoB  JI.M.  MengeneeBa" ¢ 4YMCIOBBIMHU
XapaKTePUCTUKAMHU CTPOEHHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi
a1pa, 001Iee YUCIIO IEKTPOHOB U PaCIpeIeICHUE UX MO 3JIEKTPOHHBIM CIIOSIM)

3.6 OTIPEEINIATh CTENICHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX

3.7 OTIPEeNIATh BUJI XMMHUYECKON CBA3HM (KOBAJIGHTHAs U MOHHAS) B HEOPraHMYECKHUX
COEIMHEHUSIX

[IpoBepsiemble TpebGOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pazoBaTebHON MporpamMMsl (9 Kiacc)

Kon [IpoBepsieMble IpeAMETHBIE PE3yabTaThl OCBOCHUS OCHOBHOM 00pa3oBaTelbHON

MIPOBEPSEMOTO IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHHUs
pe3ynbTaTa
1 ITo Teme: "BemecTBo 1 xumuueckas peakuus"
1.1 pPacKphIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX MOHSATHUW: PacTBOP, AJIEKTPOJIUTHI,

HEBJICKTPOJIUTBI, IJJICKTPOJIMTHYECKAd AUCCOLHALNA, PCAKIHUU HOHHOI'O O6M6Ha,
KaTajin3aTop, XUMHUUYCCKOC PABHOBECHC, O6paTI/IMLIe n H606paTI/IMI>IC pcaKknuuu,
OKHCIUTCIIBHO-BOCCTAHOBUTCIILHBIC  PCAKIIMHU, OKHCIHUTCIb, BOCCTAHOBUTCIIDb,
OKHCJICHUC W BOCCTAHOBJICHUC, AJUIOTPOIINA, aM(I)OTepHOCTB, XUMHYCCKas CBA3b
(KOB&J’ICHTH&H, HOHHAasd, MeTaJ'IJ'II/I‘-ICCKaH), KPpUCTAIIMYCCKAasA PpCHICTKA, CIIJIABBbI,
CKOPOCTH XUMHUYECKOMN pCaKkuuun




1.2

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUH U MNPUMCHATDH 3TU
TIOHATHUSA TPHU OITMCAHHUU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPAaBHEHUS 3JEKTPOJUTUYECKONW NUCCOLMALMU KHUCIOT, HIENOoYel u
COJIeH, TIOJTHBIE ¥ COKPAILICHHBIC YPABHEHUS PEaKIUii HOHHOTO 0OMeHa

1.4

PACKPBIBATH CYIIHOCTH OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ oCpcaACTBOM
COCTAaBJICHUA 3JICKTPOHHOT'O OayraHca 3TUX peaKLII/IfI

1.5

IMPOBOAWTD PACUCTHI 10 YPAaBHCHHIO XUMHYECKOH pcaknuuu

ITo remam: "Hemeramisl 1 ux coenuaennsa” n "Merajuibl U uX coeauueHus"

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CeUU(UIECKUE XMMHUYECKHE CBONCTBA
MPOCTBIX M  CIOXKHBIX  BEUIECTB, MOATBEpXkJAas ONHUCAaHHE MpPUMEpPaMu
MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX pPEeaKLIUN

2.2

COCTaBJIATDH YpaBHCHHA peaKHHﬁ, MOATBECPIKAAFOIINX CYIICCTBOBAHUEC
TEHETHUYECKOI CBS3U MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOIiCTBa B€HOICCTB B 3aBUCUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTH NPOTECKAHUA XUMHUUYCCKUX npeBpameHMﬁ B PA3JIMYHBIX YCIIOBUAX

24

cleIoBaTh MpaBWJIaM [OJIb30BaHUSI XMMHUYECKOM MOCynodl U J1abopaTopHBIM
00OpyJ0BaHUEM, a TaKXKe MpaBUiIaM OOpallEHHsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUUSMU 10 BBIIOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJIyYEHUIO U COOMpaHHIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YTIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIMH, TOATBEPIKIAIONINE KAUYECTBCHHBI COCTaB Pa3IHMYHBIX
BEIIECTB: PACIIO3HABATH OTBITHBIM ITyTEM XJIOPHI-, OPOMHUI-, HOIH -, KapOOHAT-,
dbocdar-, cunmmkar-, cynbdar-, TUIPOKCHUA-HOHBI, KATHOHBI AMMOHUS, HWOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIICCTB

ITo teme: "Xumus u okpyxkarouias cpena

3.1

PacCKphrIBaTb CMBICII OCHOBHBIX XUMHUUYCCKHUX TTOHSTUM: HHK BCIICCTBA, KOPPO3Ui
METAaIJIOB

3.2

IPUMEHSITh OCHOBHBIE OTI€pAIli MBICIUTEIbHON AEATeIbHOCTH - AHAINU3 U CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AIUIO, BBIABICHHE MPUUYUHHO-CIIEICTBEHHBIX
CBsI3€H - 71 M3y4eHUsS] CBOMCTB BELIECTB M XUMHUYECKHX PEaKIUil; eCTECTBEHHO-
Hay4YyHble METOJAbl TO3HAHUA - HaAOMIOJEHUE, HW3MEpEeHUe, MOJCIUPOBAHUE,
JKCIIEPUMEHT (PeabHbIi U MBICICHHBIN)

6. IIpoBepsiemble 371€MEHTHI cojiepkanus (8 Kiacc)

Kon

HpOBepﬂeMHﬁ QJICMCHT COACPKAHUA

HCpBOHa‘{aJILHLIC XUMHWUYCCKHUEC ITOHATUA

11

HpC,Z[MCT XUMHUHU. Pojlb XMMHUM B XKH3HHU 4YEIOBEKA. XHMHS B CHCTEME HayK. Tena u
BeliecTBa. @U3NYECKUE CBOMCTBA BEIMISCTB. AIpCTaTHOC COCTOAHHUE BCIICCTB

1.2

[TonsiTne o Meronax mo3HaHUS B XuMHH. YwucThie BemiecTBa U cMmecH. (CrnocoObl
pa3aciieHus: cMecen




1.3

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE NIEMEHThl. CHUMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocThie U cioXxHbBIE BElIECTBA. ATOMHO-MOJIEKYJISPHOE yUEHUE
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Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX O3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTenbHas aToMHass Mmacca. OTHOCUTENbHAs
MOJIEKYJIApHas Macca. MaccoBast 1011 XMMUYECKOIO JJIEMEHTA B COCIUHEHUHT

1.5

KomnuectBo BemecTtBa. Monbs. MonsipHas macca. B3anMOCBsA3b KOJIMYECTBA, MACChl U
qucia CTPYKTYPHBIX CIAWMHUL BCUICCTBA. Pacuetnr 1o Ci)OpMy.HaM XUMHUYCCKUX
COEIMHEHU I

1.6

®u3nyecKkue M XUMHUYECKUE SIBJIEHUS. XUMHUYECKas peaklus U €€ MPU3HAKU. 3aKOH
COXpaHEHHs MAacChl BEIIECTB. XMMHUECKHE ypaBHeHHs. Kiaccupuranus XuMHYECKUX
peaknmii (CoeMHEHMS, PA3JIOKEHHsI, 3aMeIIeHuUs, 0OMeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOM MOCY/A0H, C MpaBUIaMHu pabOThI
B J1a0opaTopuu U nMpueMaMu oOpalieHus ¢ J1abopaTOpHbIM 000PYI0BaHUEM, U3YUEHHUE U
onucaHue (U3NYECKUX CBONCTB 00pa3lloB HEOPraHMYECKHX BEIIECTB, HaAOIOJCHHE
¢u3nueckux (IJIaBlIeHUE BOCKA, TasiHUE JIbJA, pacCTUpPaHHE caxapa B CTYIKE, KUIIEHUE U
KOHJICHCAIIMSI BOJIbI) U XMMHYECKUX (TOPEHHE CBEYH, IPOKAIMBAHUE MEIHOMN IPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHCIOTOW) sBJIEHWH, HAOMIOJEHHE U OINUCAaHUE MPU3HAKOB
MPOTEKaHUSI XMMUYECKUX peakuui (pas3okeHHe caxapa, B3aUMOJEHCTBHE CEpHOM
KHCIIOTBI C XJIOpUAOM Oapusd, pasnoxkeHue ruapoxkcuna menu (II) mpu HarpeBanuwu,
B3auMO/IeHCTBUE Keme3a ¢ pacTBopoM coiu menu (II), uzyyenue cnoco6oB pasaencHUs
cmecel (C TMOMONIIbIO MarHuTa, (WIBTPOBAHUE, BbIIAPUBAHHUE, JUCTHILISALNS,
xpomatorpadusi), IpoBeJeHHE OYMCTKH IMOBApPEHHOM COJM, HAOJIOJEHHE W OIHCAaHUE
pe3yabTaTOB IPOBEIEHHUS OIBITA, WIUIIOCTPUPYIOILETO 3aKOH COXPAaHEHHsS Macchl,
CO3/ITaHNE MOJIeTIeH MOJICKYJI (IIIapOCTEPIKHEBBIX)

Baxwuelire npeacTaBUTeNId HEOPraHUUECKUX BEIIECTB

2.1

Bo3nyx - cmeck ra3zoB. CocraB Bo3ayxa. Kucioposn - 37€MEHT W IPOCTOE BEIECTBO.
Haxoxpaenue xucinopoga B mpupojie, pusnueckue M XMMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenue kucinopoaa. CrnocoObl TOJy4eHHUS KHCIOpOAa B
naboparopuu U TNpombliuieHHOCTH. KpyroBopor kuciopoaa B mnpupoje. O30H -
AITOTPOTHASE MOAU(PHUKAIUS KUCIOPOIa

2.2

TemoBoit >(PpdexT XuMHUYECKOH peakluuu, TEPMOXMMHUYECKHE YpaBHEHUS, HK30- U
SHAOTEPMHUUYECKUE peakiuu. TOIMINBO: yroyib U MeTaH. 3arps3HeHHe BO3yXa, YCUJIICHHUE
napHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIOs

2.3

Bomopon - »snemeHT W mpocToe BemecTBO. HaxoxkaeHwe BoaopoJa B IIPHUPOJE,
¢busznuecKkue U XMMUYECKHE CBOWCTBA, MpPUMEHEHHE, CrocoObl momydeHus. Kuciotsl u
coJIk

2.4

MOJ'ISIpHLIfI 00BeM ra3oB. PacueTsl 10 XMMHYECKHUM YPaBHCHUSAM

2.5

®usnyeckue cBoucTBa BOAbl. Boma kak pactBopurtens. PactBopbl. HacwliieHHble U
HEHACBHIIIEHHBIE PACTBOPBI. PacTBOpUMOCTS BellecTB B BoJe. MaccoBas 0Jis BEIECTBA B
pactBope. XuMuueckue cBoiictBa BoAbl. OcHOoBaHusA. Ponb pacTBOpoB B MpUpOJAE U B
KU3HU uyenoBeka. KpyroBopot Bojibl B npupoe. 3arpsisHeHUE IpUpoAHbIX Boa. OxpaHa
Y OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmvecknx coeauneHuid. Oxcupapl. Kiaccudukanus OKCHIOB:
coneoOpa3yomiue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) H HECOIeoO0pa3yrolIue.
Homenknarypa okcumoB. @usznyeckue W XUMHYECKHE CBOMCTBa OKCcHAOB. [lomyueHue
OKCHJIOB




2.7

OcnoBanus. Kiaccupukanyss OCHOBaHMH: IIEJIOYM U HEPACTBOPUMBIE OCHOBAHUSL.
Homenkinarypa ocHoBaHuidl. @OU3MYECKHE W XMMHUYECKHE CBOMCTBA OCHOBAHHIA.
[Tosyuenune ocHOBaHUI

2.8

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3ndeckue U XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHoctu MmetaiioB H.H. bexerosa. [lonydenue kuciaor

2.9

Conu. Homenknatypa coneil. duznueckue U XMMHUECKUE cBoicTBa cosied. Iloyuenue
coJien

2.10

I'enermueckas CBA3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN SKCIEPUMEHT: KaueCTBEHHOE OIPE/EICHUE COAEpPKAHMUS KUCIopoJa B
BO3JlyXe, IMOJy4YeHHE, cOOMpaHUE, paclo3HaBaHUE M M3yYEHHE CBOWCTB KHCIOPOJ]A,
HaOJI0/IeHNEe B3aUMOJICHCTBUS BEILIECTB C KUCJIOPOJIOM U YCIOBHSI BO3HMKHOBEHHUS U
MpeKpanieHus: ropeHus (mokapa), 03HaKOMJIEHHE C 00pa3liaMi OKCHJIOB U OTIMCAHUE UX
CBOMCTB, NOJy4YE€HHE, COOMpaHUE, paclo3HABaHUE M H3yYEHUE CBOWCTB BOJAOPOJA
(ropenue), B3aumoielicTBUE BoJopoa ¢ okcuaoM Meau (I1) (Bo3MOkKHO MCHOTIB30BaHUE
BUJIEOMATEpUANIOB), HaOMIOJeHHEe O0O0pa3loB  BEIIECTB KOJUYECTBOM 1  MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IU4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB € OINPEIEIICHHON MacCOBOW J0JIEH pacTBOPEHHOIO BEIIECTBA,
B3aUMO/ICHCTBUE BOJbI C METAJUIAMH (HaTPUEM U KajbleM) (BO3MOKHO MCIOJIb30BaHUE
BHUJIEOMATEpPUAJIOB), OINpEJEIIEHUE pacTBOPOB KHUCIOT M IIeJoued C MOMOIIbIO
MHJMKAaTOPOB, MCCIeA0BaHNE 00pa3lioB HEOPraHMUECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaO0/IeHNEe W3MEHEHMs] OKpPAacKH HHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH,
u3ydeHue BzaumozencTBus okcuaa menu (II) ¢ pactBopom cepHON KUCIOTHI, KHCIOT C
METaJUIaMH, pPEaKIU{d HEeUTpalM3aluM, TMOJYYEHHE HEPAaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJJHOTO MeTajljia APYIMM M3 pacTBOPa COJIM, PEIIEHHE KCIIEPUMEHTAIbHBIX
3a7a4 no teme "BakHeilme Kiacchl HEOPraHMYeCKNX COeTMHEHUI"

[Tepuonuueckuii 3axkoH u Ilepuomuueckas cucrteMa XuUMUYECKUX dnemeHToB J[.U.
Meunneneena. Crpoenue aTOMOB. Xumuyeckas CBSI3b. OKHCIIUTENRHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN

3.1

[lepBpie MOMBITKH KiIaccUPUKAIMK XUMHUYECKUX dieMeHToB. I[lonstue o rpymmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHbIC U LIEJIOYHO3EMENIbHbIE METAJUIbI, TaJIOI€Hbl, HHEPTHHIE
ras3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(pOTepHbIE OKCU/IBI U THIPOKCH/IbI

3.2

[lepuonuueckuii 3akoH. Ilepuomnueckas cucremMa XuUMUYECKuUX dieMeHtoB J[.H.
MenneneeBa. KopotkomepuomHas u JuimHHOnepuogHas Gopmbel  [lepuoauaeckoit
cucteMbl xumuueckux aemeHToB /.M. Menneneesa. [lepuoasl u rpynnel. Gusnyeckuit
CMBICJI IOPSKOBOTO HOMEPA, HOMEPOB MEPUOJAa U TPYIIIIBI HJIEMEHTA

3.3

Crpoenne artomoB. CocraB aromsblx snep. HW3oromsl. Onekrtponsl. CrtpoeHue
3JIEKTPOHHBIX 000JI04eK aToMOB IepBbIX 20 XMMHUYecKHX 3eMeHTOB Ilepuonuueckoil
cucrembl J[.M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOIO JJIEMEHTa II0 €ro
nonoxeHuro B [lepuoanyeckon cucreme 1.11. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHHUSI pasnyca aTOMOB XUMHUYECKUX IEMEHTOB, METAJUIMUECKUX
U HEMETAJUIMYECKHX CBOMCTB IO Ipynmnam u nepuonaMm. 3HadeHue Ileproaudeckoro
3akoHa U lleproauyeckod CUCTEMBI XMMHUYECKHMX DJIEMEHTOB I Pa3BUTHS HAYKU U
npaktuku. J[.M. MeHaenees - ydeHbIN U IpakJaHUH

3.5

XuMu4deckas CBA3b. KoBanentHas (HOJIHpHaSI )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL[aTCJ'ILHOCTB XHMHUYECKUX dJIeMeHTOB. loHHas CBI3b

3.6

Cremnenb OKHCJICHHUA. OKHUCIUTEITBHO-BOCCTAHOBUTEIBHBIC pCaKknunm. Hpoueccm




OKHCJICHHUS U BOCCTaHOBJICHUA. OKHUCIUTEIM U BOCCTAHOBHUTEIIN

3.7

XUMHUYECKUH SKCHEPUMEHT: H3y4YeHHE OOpasloB BEIIECTB METAUIOB M HEMETAJUIOB,
B3aUMO/JICHICTBUE TUAPOKCHIA LIMHKA C PAcTBOpaMM KHCIOT U ILEJIOYEH, MPOBEIECHUE
OTBITOB, WIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUI
(ropeHue, peakliuy pas3nokKeHUs], COENHEHNU)

[IpoBepsiemble a51eMeHTHI coziepkanust (9 kiace)

Kon

[IpoBepsieMblii 37EMEHT COEpKAHUS

BemectBo n xumnueckas peakuus. [loBropenune
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[Iepnognueckuit 3axoH. Ilepumonmueckas cucrema XumMu4yeckux anemeHToB [[.M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHYECKHX
3JIEMEHTOB IMEPBBIX TPEX MEPHUOOB, KaJIKs, KaJIbLUSI U UX COETUHEHUI B COOTBETCTBUU C
MOJIOKEHHEM 2JIEMEHTOB B [lepuoanueckoil cucreme U CTpOCHHEM X aTOMOB

1.2

Crtpoenue BemiecTBa: BUIBI XHMHUYECKOW CBSI3U. THIBI KPUCTANTMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKOW pEIIEeTKH ¢ BHIA
XUMU4ecKkor cBs3u. Kraccudukanmuss W HOMEHKIATypa HEOPTraHWYECKHUX BEIECTB
(MexayHapoIHas W TpUBHAIbHAS). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMUXCS K
pa3IMYHBIM  KJaccaM  HEOPraHWYECKHMX  COCAUHEHMI,  TeHEeTUYecKass  CBS3b
HEOpPraHWYECKUX BEIIECTB

1.3

Knaccudukanus XuMUYECKUX peaKIHil 0 pa3IMyHbIM MpU3HAKaM (10 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIMU BEIIECTB, M0 TEIUIOBOMY 3(h(EKTy, M0 U3MEHEHHUIO CTeTeHeH
OKHUCJICHUS XMMHMYECKHUX D3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO KaTalu3aropa).
DK30- M DSHAOTEPMHUYECKHE pEaKIHH, TepMOXUMHYecKkue ypaBHeHus. [lonstue o
CKOPOCTH XUMUYECKOW peaKuu

1.4

[lonsitue 06 oOpaTUMBIX MU HeOOpaTUMBIX XUMHUYeCKuX peakuusx. [lonstue o
TOMOTEHHBIX M TETEePOreHHbIX peakuusx. [loHATHE O XMMHUYECKOM pPaBHOBECHU.
@DakTophl, BIUSIONINE HA CKOPOCTh XUMUYECKOW PEAKIMH U MOJOKEHHE XUMUYECKOTO
paBHOBECHS

1.5

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pCaKuuu, SJICKTpOHHBIfI 0ajJaHC OKHUCIHUTEILHO-
BOCCTAaHOBHUTEILHOU pCaKIuu. CocraBiienue ypaBHeHHfI OKHCIIUTCIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKI_[I/Iﬁ C UCIIOJIb30BAHUEM MCTOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopus 3MEKTPOIUTUUECKON AUCCOLMALMN. DIEKTPOJIMTEI U HEAIEKTPOJIUThI. KaTHoHsl,
aHUOHBI. MexaHN3M IMCCOLMALNN BEIIECTB C PAa3IUYHBIMU BUIAMU XHUMHUYECKOU CBS3H.
Crenenp auccounanuu. CuiibHbIe M Cllabble IEKTPOJIUTHL. Peakuuu MOHHOro oOMeHa.
VYcnoBus NpOTEKaHUs pEeakUUid HMOHHOTO OOMEHa, IOJHbIE M COKPALCHHblE HOHHbIE
ypaBHeHHUs peakuuii. CBOHCTBAa KUCIIOT, OCHOBAHUI U COJIEH B CBETE MpPEJCTaBICHUN 00
AEKTPOJIUTUYECKON aucconmanuu. KauecTBeHHble peakuuu Ha WOHBL. [loHsTHE O
TUAPOIIN3E COJIEU

1.7

XHUMHAYECKUMN SKCIICPUMCHT:. O3HAKOMJICHUC C MOJACIKIMU KPUCTAJNIMYCCKUX PCIICTOK
HCOPraHN4YCCKUX BCHICCTB - MCTAJIJIOB U HEMCTAJIJIOB (Fpa(l)I/ITa u aJ'IMa3a), CJIOKHBIX
BCIICCTB (X.]'IOpI/II[a HanI/Iﬂ); HCCJIICAO0BAHUC 3aBUCUMOCTH CKOPOCTU XHMHUYECKOM
pCaknuuu OT BO3ACHUCTBUSI Pa3InYHBIX (I)aKTOpOB; HCCICAOBAHUC JBJICKTPOIIPOBOAHOCTU
PacTBOPOB BCIICCTB, IMpoLEcCa AuCConMalnu KHUCIIOT, Imea04Ye U cojeu (BOSMO)KHO
HCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJ'IOB); MMPOBCACHHUC OIILITOB, HIUIFOCTPUPYIOMIUX MIPU3HAKA
NMPOTCKAaHUA peaKuHﬁ HOHHOIO OOMeEHa (06pa303aH1/Ie ocaaka, BBIACICHHUE TIa3sa,




oOpa3oBaHue  BOJBI); OMNBITOB, WJUIIOCTPUPYIOUIUX  MPUMEPHl  OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX pEAaKUMi (TOpeHMe, peakUMM Ppas3JIoKEHUs, COEAUHEHUS);
pacro3HaBaHUE HEOPraHUYECKUX BELIECTB € IIOMOIIBIO KAYECTBEHHBIX PEAKIIUI HA UOHBI;
pelieHne SKCIIepUMEHTAIIBHBIX 3a/1a4

Hemerannsl u ux COCIUHCHUA

2.1

OOmiast xapakTepucTHKa TajoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHBIC
crereHu okucieHus. CTpoeHne n pu3muecKre CBOWCTBA MPOCTHIX BEIIECTB - TAJIOTECHOB.
XUMHYECKHE CBOICTBA Ha IpuMepe xyopa (B3aUMOJEHCTBHE C METaJUIaMH,
HeMmeTaulamy, nienoyamu). Xioposoaopon. CoisiHas KHUCIOTa, XMMUYECKHE CBOMCTBA,
HOJIydeHUe, NpuMeHeHue. JlelicTBUe XJIopa U XJIOPOBOJOPOAA Ha OPraHU3M YelIOBEKa.
Baxneiimme XJ10puasl U UX HAX0XKACHUE B IIPUPOJIE

2.2

OO6mass xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u Gu3nyecKue CBOICTBAa MPOCTHIX BELIECTB
- KUCJIOpOJia U cepbl. AJIJIOTPOINHbIE MOAU(UKALUN KHUCIOpOJAa U cepbl. XHUMHUYECKHE
cBolicTBa cepbl. CepoBOIOPOI, CTpOeHUE, (PU3NIECKUE U XUMUYECKHUE CBOMCTBA. OKCHIBI
CCPbl KaK NPCACTABUTCIIM KHCJIOTHBIX OKCHUIOB. CepHa;I KHCJIOTA, (1)I/I3I/IT-I€CKI/IC u
XMMHMUYECKHE CBOICTBa (00IIME Kak MpeJICTaBUTENsl Kilacca KUCIOT U CHEelU(pUYECKUE).
XUMUYECKHE peakluH, JIekKallie B OCHOBE NPOMBIIUIEHHOTO crnoco0a MOJydyeHus
cepHoit kucnoThl. [Ipumenenue. Conu cepHOW KHUCIIOTHL, KAaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxkneHue ceppl M ee coeluHEHUl B npupoje. XHUMHUYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpelapl COSAMHEHHSMU  Cepbl  (KUCIOTHBIE  JIOKIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 TIPEI0TBpaICHUS

2.3

OO6mrast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIEHUS. A30T, pacIpoCTpaHEHHE B MpHpoje, pU3NYEecKre U
XuMHu4eckue cBoiictBa. KpyroBopor azota B mpupojae. AMMHakK, ero (Qusnueckue u
XMMHUYECKHUE CBOMCTBA, MoyiyueHUue U npumeHeHue. Coiu aMMOHHUS, UX (PU3HUECKUE U
XMMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peaklus Ha HMOHBI aMMOHUS.
A3OTHasi KUCJIOTa, €€ MOJydeHue, (pU3NUecKre M XUMHUYECKHe CBOKCTBa (oOmIue Kak
MIpe/ICTaBUTENsl Kjlacca KUCIOT U crneurduyeckue). Vcnonb3oBaHne HUTPATOB U COJIEH
aMMOHMSI B  KauyecTBE MHHEpaIbHBIX yHOOpeHuil. XHUMHUYECKOe 3arpsi3HEHUE
OKpY)KaloIllel Cpelbl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JO0XKAU, 3arps3HEHHE BO3IyXa,
MIOYBBI ¥ BOJIOEMOB)

2.4

docdop, amutoTponHbie Moaudukanun Gocdopa, GU3HIECKre U XUMHUIECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas Kuciaora, GU3NYECKUEC M XUMHYECKHE CBOHCTBA,
nosrydenue. McnosbzoBanue pocdaroB B KayecTBE MUHEPAILHBIX YIOOPEHUH

2.5

OO6mas xapaktepuctuka 35eMeHTOB I[VA-rpymmbl. OcoOGHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpPHBIC  CTCICHH  OKHCICHHS.  YIJIEPOJ, aJUIOTPOIHBIE  MOJIU(DHUKAINH,
pactpocTpaHeHHe B TIpHpoje, (U3HYECKHME W XHMHYECKHE CBOWCTBA. AncopOums.
Kpyrosopot yraepona B mpupoae. Oxkcunabl yriepoja, ux (GU3NYECKUe U XUMUYECKHE
CBOWCTBA, JEICTBUE HA )KMBBIE OPraHU3MBI, NIOJIYYEHUE U TIPUMEHEHUE. DKOJIOTUY €CKUE
npoOiemMbl, cBsi3aHHBIE ¢ OKkcuaoM yriepona (IV); runoresa rino6anpHOTO MOTEMICHUS
KIIUMaTa; MapHUKOBBIN 3(dexT. YrompHas KuCIOTa M €€ CONU, MX (U3HYECKUEe U
XMMHYECKHE CBOMCTBA, MOJTy4YeHHe U puMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcnonb3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SUCTBE

2.6

HCpBOHaan'ILHLIC MOHATHS 00 OPraHN4YCCKUX BCHICCTBAX KaK O COCAUHCHUAX YIJICpOaa
(MCTaH, OTaH, 3THJICH, allCTUJICH, 3TAaHOJI, TJIMLCPHUH, YKCYCHaA KI/ICJ'IOTa). Hx cocrtaB u
XUMHUYCCKOC CTPOCHUC. [ToHsiTHE O OMOJIOTHYSCKH Ba)KHBIX BCIICCTBAX: KHUPAX, 6CJ'IK3.X,
YrJIEBOJax - U UX POJIM B KU3HHU YCIIOBCKA. MaTepI/IaJ'ILHOC CAUHCTBO OPraHUYCCKUX H




HEOPraHUYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢usmuyeckne M XHMUYECKHE CBOWCTBA, MOJYYEHHE U TPUMEHEHHE.
Coenunenus kpemHus B npupoje. OOmmue npencraBieHus 00 okcuae kpemuus (IV) u
KpeMHHEBOH  kucnore. CHIMKaThl, HMX HCIOJb30BaHHME B  OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH. BaxkHelme cTpouTeabHble MaTeprallbl: KEpaMUKa, CTEKIIO, LIEMEHT,
Oeron, kene300eroH. [IpoOneMbl 0€30MaCHOTO HWCHOJB30BAHUS  CTPOUTEIBHBIX
MaTepHUaIOB B MIOBCEAHEBHON KU3HU

2.8

XUMUYECKUN HSKCHEPUMEHT: HM3ydeHHE O0O0pa3l0B HEOPraHMYECKHUX BEIIECTB, CBOWCTB
COJISIHOM KHUCJIOTBI; IPOBEJCHUE KaueCTBEHHBIX PEAaKIIMN Ha XJIOPU/-UOHBI U HAaOJII0IeHUE
MPU3HAKOB MX MPOTEKAHMSI; OTBITHI, OTpaXKaromue (Gpu3ndeckrue 1 XUMUYECKHe CBOWCTBA
TaJIOTEHOB M MX COEIUHEHUM (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEPUAIIOB);
03HAKOMJIEHHE C O00pa3laMu XJIOpUJOB (TaJoOreHUIO0B); O3HAKOMIIEHHE C OOpa3namu
Cepbl U €€ COeTMHEHUSAMU (BO3MOXHO MCIOJB30BaHUE BUAEOMATEPUAJIOB); HAOIIOICHHIE
nporuecca oOyriauBaHusl caxapa IMoJ JIeHCTBUEM KOHILIEHTPUPOBAHHOM CEPHON KHCIIOTHI;
M3Y4eHHE XUMHUYECKHMX CBONCTB pa30aBiICHHONW CEPHOW KHUCJIOTHI, TNPOBEACHUE
KaueCTBEHHOM peakuu Ha Ccyib(paT-WOH W HaONIO/IeHHWE TNpU3HAKa €€ MPOTEKaHUs;
O03HaKOMJIEHHE C (QU3MYECKUMH CBOMCTBaAMH a30Ta, ¢ocdopa U UX COEIUHEHUUN
(BO3MOKHO HCIOJIB30BaHUE BHJIEOMATEpUANIOB), 00pa3llaMHU a30THBIX M (POCHPOPHBIX
ynoOpeHuil; moyydyeHue, cobupaHue, pacro3HaBaHME M HM3y4YeHHE CBOICTB aMMHaKa;
MIPOBEJIEHUE KA4YEeCTBEHHBIX pPEaKIMil Ha WMOH aMMOHMS U ¢docdaT-uOH M H3y4YEeHUE
MPU3HAKOB UX MPOTEKAHUs, B3aUMOJEHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C
MeIbl0  (BO3MOXHO  HCHOJb30BaHHE  BUIEOMATEPHANIOB);  H3Y4YEHHE  MOJeNen
KPUCTAINIMYECKUX PEIIeTOK anMmasa, rpadura, QyuiepeHa; 03HaKOMJIEHHE C MPOIEcCOM
azcopOLMU  PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; MoIy4yeHue, CoOupaHue, pacrio3HaBaHUE U U3y4EHHE CBOMCTB YIJIEKHCIIOTO
ra3a; IpoOBEJCHUE KAYECTBEHHBIX pPEaKkLMil Ha KapOOHAT- U CHJIMKAT-UOHBI U M3ydEeHUE
IIPU3HAKOB  MX  NPOTCKaHUSA;  O3HAKOMJIIEHHME C  NPOAYKIMEH  CHIMKATHON
MPOMBIIIUIEHHOCTH; PEIICHUE OHKCHEPUMEHTAIBHBIX 3adad Mo TeMe ''BaxHenime
HEMETAJUILI U UX cOeTUHEHUS"

MeTtannsl 1 ux COCINHCHMUA

3.1

OO0mrast XxapakTepUCTUKA XUMHUYECKHX DJJIEMEHTOB - METAUVIOB HAa OCHOBAaHUU UX
noJjioxkenust B llepuoamyeckoil cucreme xumudeckux sineMeHToB J[.MI. MenneneeBa u
ctpoeHuss atomMoB. CTpoeHHE MeTauIoB. MeTajuiMdecKkass CBSI3b W MeETaJUTMYecKas
KpUCTAJUTMYECKas pelieTka. IJIEKTPOXUMHUYECCKUH Psi/T HAPSHKEHUH METAJIJIOB

3.2

Ou3nyecKkue U XuMUYecKre cBoKcTBa MeTauioB. O0IIKe crioco0bl MOJIy4YeHUS! METAIIIOB.
[TonsiTHE O KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI MX OT KOppo3uu. CIuiaBbl
(ctamp, 4yryH, JIOPaTIOMUHUNA, OpOH32) U UX IPUMEHEHHE B OBITY U MIPOMBIIILIEHHOCTH

3.3

H_[e.]'IO‘IHLIe MCTAJJIBI: IIOJIOXKCHUEC B HepuonnquKoﬁ CUCTEMC XHMMHNUYCCKHUX JJICMCHTOB
[[I/I MeHHeHeeBa; CTPOCHHUC HX aATOMOB;, HAXOXIACHHC B IIPHUPOIC. duznyeckue u
XHMHUYECKHE CBOMCTBA (Ha MMpuUMEpPE HATPpHUA U KaJ'II/ISI). OKCI/II[LI U THAPOKCUABI HATPUSA U
KaJiys. HpI/IMeHeHI/Ie IIET0YHBIX METAIIOB M UX COeAUHEHUI

3.4

[llennoyHO3EMENBHBIE METAJIBI MarHud M KajdbLMi: TOJIO)KEeHHE B llepmoauyeckoi
cucremMe XxuMudeckux anemeHToB .M. MenneneeBa; CTpoeHME UX aTOMOB; HAXOXKJICHUE
B npupoae. Pu3nyeckue U XUMHUUYECKME CBOWCTBA MarHus W Kajplus. Baxuenmune
COCMHEHUS] KaJbIUs (OKCHUI, TUAPOKCUI, coiu). JKecTKOCTh BOJBI U CIOCOOBI ee
YCTpaHEHHUsI

3.5

Amomunuii: nonoxenue B Ilepuommueckoit cucremMe xumuueckux snemeHtoB [I.M.
MenpneneeBa; CTpOEHHE aToMa; HaxoXJeHue B npupoie. Duznueckue U XUMHUUYECKUE




CBOMcTBa amOMUHMA. AM(OTEpHbIE CBOMCTBA OKCUAA U TUAPOKCHIA ATTFOMUHHS

3.6

Keneso: mnonoxenne B Ilepuogumueckoil cucremMe XuUMHUYECKUX 3iieMeHTOB J[.U.
MenzeneeBa; CTpOEHHE aTOMa; HAXOXKJIEHUE B mpupoje. Pu3nyecKue U XUMHUUYECKUE
cBoiicTBa xene3za. Oxcuapl, ruapokcuibl U conu xenesa (1) u xenesa (III), ux cocras,
CBOMCTBA U NOJIy4ECHUE

3.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C 00Opa3llaMH METauIOB M CIUIABOB, HX
(GU3NYECKUMHU CBOWCTBAMH; H3YYCHHE DPE3YJIbTaTOB KOPPO3HH METAJUIOB (BO3MOKHO
HCII0JIb30BAHNE BHUJIEOMATEPUAIIOB), OCOOCHHOCTENW B3aMMOJIEHCTBUS OKCHJA KaJbLUs U
HaTpHUsl ¢ BOJIOM (BO3MOYKHO MCIOJIb30BaHUE BHUJIEOMATEPUAIIOB); UCCIIEI0BAaHUE CBOMCTB
KECTKOM BOJbI; Ipollecca TOPEHUsl Keje3a B KUCIOpoJe (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB); IPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKLMi Ha MOHBI (MarHus,
Kanplus, anioMuHus, uuHka, xene3a (II) m xeneza (III), memu (II); naGmionenue u
OTMCAHHE IIPOLECCOB OKpAIIMBAaHMs IJJAMEHM HWOHAMHM HATpHs, Kajlud W KajbIUs
(BO3MOKHO HCHOJB30BAaHUE BUIAECOMATEPUAJIOB); MCCIEA0BaHHE aM(OTEPHBIX CBOMCTB
TUIPOKCUIA AIIOMUHUS U THAPOKCUIA IIMHKA; PEIIEHUE HKCIEPUMEHTAIBHBIX 3a1a4 110
teme "BaxkHele MeTauibl ¥ UX coeiluHeHus"

XHUMHS ¥ OKpYKarolas cpena

4.1

HoBeie maTepuansl u TexHoJoruu. BemecTBa M Marepualibl B MOBCEAHEBHOW KU3HU
YyelnoBeKa. XUMHUA M 3/I0pOBbE. be3omacHoe HCMOJIb30BAHUE BEIIECTB U XUMHUYECKHUX
peakuwuii B ObITy. [lepBasi moOMOIIb TPU XUMHUUECKHUX 0KOTaX M OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKOM TPaMOTHOCTU. XHMHMUYECKOE 3arpsi3HEHHUE OKPYKAroUIEH Cpeipbl
[IAK. Ponp XuMuu B pemieHHH 3Kojorudeckux mnpobieM. [IpuponHble MCTOYHHKHU
YTIIEBOJIOPOJIOB (YroJib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTH UX NEPEpabOTKU, UX POJIb B
OBITY Y TPOMBILIIEHHOCTH

4.3

XUMUYECKUN OKCIEPUMEHT: H3ydeHHe O0O0pa3lloB MarepuajgoB (CTEKJIO, CIUIaBbI
METaJJIOB, MOJHUMEPHBIE MaTEPUAIIbI)

7. TlpoBepsiembie Ha OI'D o xumMuu TpeOOBaHMS
K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa30BaTEIbHOM POTrPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHMs

Kon

[IpoBepsieMbie TpebOBaHUs K IPEIMETHBIM pe3yiibTaTaM 0a30BOTO YPOBHS

MIPOBEPSEMOTO OCBOEHHSI OCHOBHOI 00pa30oBaTeIbHON IPOTpaMMbl OCHOBHOTO OOIIETO
TpeboBaHUA obpazoBanus Ha ocHoBe PI'OC

Hpe,[[CTaBJ'IeHI/IeZ

O TO03HABAaEMOCTH SIBIICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM 3HAYNMOCTHU
OCHOB XHMMYECKOU HAayKH Kak oOnactu COBPEMCHHOI'O €CTCCTBO3HAHMA,
KOMIIOHCHTA O6H_ICI\/‘I KYJIBTYpbl U HpaKTH‘leCKOﬁ ACATCIBHOCTH 4YCJIOBCKA B
YCIOBUAX COBPEMCHHOI'O O6IJ_ICCTB8.; INOHNMAaHHUC MECTa XUMHUHU CPEAU APYTIUXx
C€CTCCTBCHHBIX HAYK

0 HAY4YHbBIX MCTOJAAX IIO3HAHUA, B TOM UYHUCJIC OKCICPUMCHTAJIBHBIX U
TCOPCTHYCCKUX MCETOAAX HCCICAOBAHUSA BCHICCTB U MU3YYCHHUA XHUMHWYCCKHUX
peaKL[PIfI; YMCHHEC HCIOJIB30BATH MOJCIN IJIA 0OBSICHEHHUS CTPpOCHHA aTOMOB U
MOJICKYII

o cdepax mnpodeccHOHANBHOW AESITENBbHOCTH, CBS3aHHBIX C XHUMHEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTIKEHHMSX XHUMHYECKOUN




HAyKH, YTO IMO3BOJIUT OOYYAIOIIMMCSI pacCMaTpHBaTh XUMUIO Kak cdepy cBoe
Oyaymeli mpodecCHOHATBHON MAEATEIIBHOCTH M CHeNaTh OCO3HAHHBIM BHIOOD
XUMHUH KaK MPO(UILHOTO MpeMeTa P MePexo/ic Ha yPOBEHb CPEAHEro oO0IIero
oOpa3oBaHus

Biagenue cucreMOM XMMHMYECKMX 3HAHUHM M YMEHHE IPUMEHATb CHCTEMY
XUMUYECKUX 3HAHMM, KOTOpask BKJIFOYAECT:

2.1

BOKHEUIINE XWMUYECKHE TMOHATUS: XHMHUYECKUH OIIEMEHT, aToOM, MOJEKyJa,
BELIECTBO, MPOCTOE U CII0KHOE BEILECTBO, OJHOPOJHAS U HEOAHOPOJHAsI CMECH,
OTHOCHUTEJIbHbIE aTOMHAsi U MOJIEKYJIIpHAsl Macchl, KOJIMUYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BbEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb (CpeIHsis),
XUMUYECKas PEaKIHs, PEaKIMH COCIAWHEHUS, PEaKIHU PAa3I0KECHUS, PeaKIuu
3aMEIICHUs, pEaKUud OOMEHa, TeIUIOBOM APQEeKT peakuuu, OSK30- U
SHAOTEPMHUECKUE PEaKIMH, pPacTBOP, MAccoBas J10JII XUMHUYECKOIO 3JIEMEHTa B
COEIMHEHUH, MaccoBasi OJIs U MPOLEHTHasl KOHLEHTpaIUsl BEIIeCTBa B pacTBOPE,
SIPO aToMa, JJIEKTPOHHBIA CJOW aroma, aTOMHas opOuTanb, paguyc aroma,
BAJICHTHOCTh, CTETNIEHb OKUCJICHMS, XUMUYECKasl CBS3b, AIEKTPOOTPHULATENBHOCTb,
MOJISIPHASI ¥ HETIOJISIPHASI KOBAJICHTHAS CBSI3b, HOHHAS CBSA3b, METAJUTMYECKAsl CBA3b,
KpUCTAJIJIMYECKasl pelieTka (aTOMHas, MOHHAs, MeTaJUIMuecKas, MOJIEKyJspHasi),
WOH, KAaTHOH, aHHWOH, DJEKTPOJUT U HEIIEKTPOJHT, DBICKTPOIUTHUYECKas
JYCCOLMAIMs, PEAKIMM HMOHHOTO OOMEHa, OKHMCIMTENbHO-BOCCTAHOBUTENIbHBIE
peakuuu, OKHUCIHUTEIb W BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTaHOBJIEHUE,
ANEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U HeoOpaTHMble PEaKIIHH,
CKOPOCTh XUMHUYECKOW peaklny, katanuszaTop, ITJIK, koppo3ust MeTaos, CIuIaBsl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHUU: 3aKOH COXpPaHEHHUs MacCChl, MEPUOINYSCKUMA
3akoH /[.M. MenzeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo

2.3

TEOpPUU XUMHUU: ATOMHO-MOJICKYJISIpHAs TEOpHUs, TEOPHsl DIEKTPOIUTUUYECKOM
JMCCOLIMAlluN

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE MpPaBWIbHO HCHOJIb30BaTh H3YUYCHHbIE BEIIECTBA U MaTepuajbl (B TOM
yyclie MUHEpajbHble YJOOpEeHMs, METa/Ibl U CIUIABbI, MPOJIYKTHI IepepadOTKH
IPUPOIHBIX UCTOUYHUKOB YIJIEBOIOPOAOB (YIJisl, MPUPOJHOrO ra3a, HeTH) B OBITY,
CEJIbCKOM XO3SICTBE, Ha MPOMU3BOJACTBE M MOHMMaHUE 3HAUYEHUS KUPOB, OEJIKOB,
YIJIEBOJIOB AJIsl OpraHu3Ma 4ejoBeKa; yMEHHe MPOTHO3UPOBATH BIMSHUE BEIIECTB
U XMMUYECKUX MPOLIECCOB HAa OPraHU3M YeJOBEeKa M OKPYKAIOIIYI0 MPHUPOJAHYIO

cpeny

3.2

YMCHHUEC HHTCTPUPOBATHL XUMHYCCKHUC 3HAHHUA CO 3HAHUAMHU OPYIrUux y‘IC6HBIX
npecaIMETOB

3.3

HaJIM4Me OmbITa PabOThl C Pa3IMYHBIMM MCTOUYHMKAMHM MH(MOPMALUK MO XUMHHU
(HayyHast ¥ Hay4HO-TIOMYJIIpHAs JTUTEepaTypa, CIOBapH, CIPABOYHUKH, HHTEPHET-

pecypchbl)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATh I/IH(l)OpMaI_II/IIO 0 BCHICCTBAX, UX MPEBpPAICHUAX U
IMPAKTHUYCCKOM NPHUMCHCHUHU U YMCHHC HCIIOJIB30BATh €€ I PCIICHUSA yqe6Ho-
IIO3HABATCJIBbHBIX 3a/1a4

Biiagenue ocHOBaMH IOHATUHWHOIO ammnapara U CHUMBOJIMYECKOIO S3bIKAa XUMUHU
JUIsL cocTaBieHus: (OpMyn HEOPraHWYECKHX BEIECTB, YPAaBHEHHH XUMHUYECKHX
peakuuii; ocHoBamu xuMudeckoir HomeHkaTypsl (IUPAC u TpuBHanbHOIN)




S) YMeHue oOBACHATH CBA3b MOJOXKEHHs 3eMeHTa B Ilepmomuueckoil cucreme c
YHUCIIOBBIMH ~ XapaKTePUCTHKAMHU CTPOCHHUS AaTOMOB XHMHYECKUX JJIEMECHTOB
(coctaB u 3apsn aapa, oOIIee YKMciIo 3JIEKTPOHOB), PACIpEICIEHUEM AIIEKTPOHOB
10 SHEPTeTUYCCKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KATUS U KaTBIIH

6 [IpencraBieHre 0 MEPUOAMUECKON 3aBUCIMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB
(pammyc aroma, AJIEKTPOOTPHIATEIHLHOCTH), MPOCTHIX W CIOXKHBIX BEIIECTB OT
I0JIO)KEHUs 3ieMeHTOB B Ilepuoguueckoil cucteme (B MalblX HNEPUOAAX MU
TJIABHBIX MMOATPYIIAX) U AJICKTPOHHOTO CTPOCHUS aTOMa

7 YMmenune kinaccuuIpoBaTh:

7.1 XUMHYECKUE IJIEMEHTBI

7.2 HEOpraHMYEeCcKHe BELIECTBa

7.3 XUMUYECKUE PEaKIIUU

8 YMeHue onpenensTh:

8.1 BAJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX IEMEHTOB, 3apsii HOHA

8.2 BHJT XUMHYECKOM CBSI3U M THIT KPUCTALTMYECKON CTPYKTYPHI B COSTUHEHUSIX

8.3 XapaKkTep cpeibl B BOJAHBIX PaCTBOpaxX BEMIECTB (KHCIOT, OCHOBAHHU)

8.4 OKHUCJTUTETh K BOCCTAHOBHTEIT

9 YMeHue xapakTepu3oBarh (pU3nuecKre U XUMUYECKUE CBOMCTBA:

9.1 MPOCTHIX BEMIECTB (KUCIOPOJa, O30H, BOJIOPOM, TpaduT, amMas, KpeMHHH, a30T,
dhocdop, cepa, Xop, HATPHUH, KaIHi, MAarHUN, KaJTbIIUHA, A TFOMUHHAM, KEJIE30)

9.2 CIIOKHBIX BEIECTB, B TOM 4YHCIIE WX BOJHBIX pPacTBOpOB (BOJa, aMMHMAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCUIBI W TUApOoKcHIbl MeTamuioB [ - IIA rpymm,
amromunmsi, menu (II), muaka, xenesa (II u III), okcuabr yrimepoma (II u 1V),
kpemuust (IV), azora u docdopa (III u V), cepsr (IV u VI), cepuucras, cepnas,
a30THUCTasl, a30THas1, (pochopHas, yrojapHasi, KpeMHHEBas KUCIOTA U UX COJIN)

9.3 IPOrHO3UPOBATh U XapaKTEpPHU30BaTh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HX
COCTaBa U CTPOEHUS, NMPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT HUX CBOMCTB,
BO3MOYKHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPALICHUI B PA3JIMUHBIX YCIOBHIX

10 YMeHue coCTaBiIsITh MOJICKYJISIPHBIC M HOHHBIE YPaBHEHUS PEAKIIHiA, B TOM YHCIIE:

10.1 peakiuii HOHHOTO OOMEeHa

10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUil

10.3 WUTIOCTPUPYIOIIUX ~ XMMUYECKHE CBOMCTBAa M3Yy4YEHHBIX KJIaccoB  (TPyII)
HEOPraHMYECKUX BEIEeCTB

10.4 MOATBEPIKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU

11 YMeHue BIUUCIITh (IPOBOAUTH PACUEThI):

111 OTHOCHUTEIIbHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJTIO
XMUMHYECKOTO AJIEMEHTA B COCMHEHHUH

11.2 MAacCCOBYIO JIOJIFO BELIECTBA B pacTBOPE,




11.3

KOJIMYCCTBO BCIICCTBA U €ro Maccy, 00bEeM Ta3oB

11.4

10 YPAaBHEHUSIM XUMHUYECKHUX PEaKLUUi U HaAXOJAUTh KOJMYECTBO BEUIECTBA, 00BEM
U MAcCy peareHTOB WU IPOLYKTOB PEAKLUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM  METOJIaMH  HAy4yHOTO TMO3HaHMA (HAOJIOJEHUE, U3MEpPEHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHUE) MIPU U3YUYCHUH BEIIECTB U XUMHYECKHUX SBICHUI;
yMeHHE C(HOPMYIIUPOBATH MPOOIEMY U TIPEUIOKHUTD ITyTH €€ PEIICHHS

12.2

0e30macHON paboOThl C XUMHUYCCKHMH BEIICCTBAMH, XHMHUYECKOW IMOCYIOH U
71a00paTOpPHBIM 000PYIOBaHUEM

12.3

npaBuwjiaMu 0O€30MaCHOTO OOpallleHuss C BEHIECTBAMHU, HCIIOIB3YEMBbIMH B
TOBCETHEBHON KU3HU, TTPABUJIAMHU TOBEICHUS B IENSIX COCPEKEHUs 370pPOBbS U
OKpYXKarolled MPUPOTHON Cpelibl; MOHUMaHKE Bpeaa (OMacCHOCTH) BO3/IEHCTBUS Ha
JKUBBIE OPraHU3Mbl OINpPEACIICHHBIX BEIIECTB, CIHOCOOOB YMEHBIICHUS W
MIPEIOTBPAIICHUS X BPEIHOTO BO3ACHCTBHS

13

Hanmnuame MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA W OCYHICCTBJICHUA CICAYIOLIUX
XUMHUYECKHUX OKCIICPUMEHTOB:

13.1

W3y4eHHE M ONHCcaHue (U3NYECKHMX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
(bu3MYECKUMU M XUMHYECKUMU SIBJICHUSMU; OTIBITHI, WJUTFOCTPUPYIOIINE TPU3HAKU
MPOTEKAHMSI XUMHUUECKUX peaKlnui

13.2

M3ydYeHHEe CIIOCOO0B pa3esieHHs CMecer

13.3

MOJIy4€HHUE KUCIOPO/ia U U3yYeHHE €r0 CBOMCTB; MOJyYeHHE BOJOPOIa U U3yUCHHE
€ro CBOICTB; MOJYYEHHE YTJEKUCIOTO ra3a U U3y4eHHUE €ro CBOMCTB; MOJydeHHE
aMMUaKa U U3y4eHHe ero CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHONW MacCOBOM J0JIE pPacTBOPEHHOTO
BelIeCTBa

13.5

IpUMEHEHHE HWHAUKATOpPOB (JIakMyca, MeTujopawxa u ¢eHondranenna) s
OTIpeJIeNIeHUs] XapaKTepa CpeJibl B paCTBOPAX KUCIOT U HIesiouei

13.6

HCCJICOOBAaHUEC M OIIMCAaHUC CBOMCTB HEOPraHNMYECKNX BCHICCTB pPa3JINYHBIX
KJIaCCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT ¢ METalllaMH, OKCUJaMH MCTaJJIOB,
pacTBOPUMBIMU MU HEPACTBOPHMBIMHU  OCHOBAHUAMH, COJISIMU; TIOJIYYCHHC
HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OJHOI'0 MCTAJUIa APYruM H3 PaCTBOpPaA
COJIM, HCCIICAOBAHHNC aM(I)OTepHBIX CBOMCTB THUAPOKCUI0B aJIFOMHUHUS U TUHKA

13.7

pelIeHne  JKCIEPUMEHTAJbHBIX 3aJad 1o TemaMm: "OCHOBHBIE  KJIacChl
HEOPraHUYECKUX CcOoeqUHEHHH'",; "INEeKTPOIMTHYECKAS Jucconanus';
"BaxkHelilme HeMeTalulbl U WX coequHeHuA"; "BakHelmmme MeTalliIbl M HX
coeauHeHus"

13.8

XUMUYECKHUE KCIIEPUMEHTHI, WUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS peaKkiui
MOHHOTO OOMEHA; KayeCTBEHHbIE pPEAaKLUMW Ha MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HMOHBI: XJIOpUA-, OpoMui-, noaua-, cynbdar-, ¢docdar-, kapboHar-,
CHJIMKAT-aHUOHBI, THJIPOKCHA-UOHBI, KAaTHOHBl AMMOHHS, MAarHus, KaJbIus,
AMIOMHUHHUS, JKene3a (2+) u xenesa (3+), meau (2-+), IUHKA

14

YmMmenue:




141

MPECTAaBIATh PE3YAbTAThl AKCIEPHUMEHTa B ()OpME BBIBOJAOB, J0KA3aTENbCTB,
rpaduKOB 1 TaOJIHII U BBISBIATH SMIHUPHIECKUE 3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCKAY PCAJILHO Ha6JIIOI[aeMLIMI/I XUMHWYCCKHUMMU SABJICHUAMU
U TpoIecCaMH, MPOUCXOJAIMIMMUA B MAKpO- U MUKPOMHUPE, OOBSICHATH HMPUUHHBI
MHOT000pa3usl BEIECTB

HepequL QJICMCHTOB COACPIKAHUSA, TPOBEPACMBIX HA OCHOBHOM
TOCYJapCTBCHHOM 3K3aMCHC 110 XUMHUU

Kon

[IpoBepsieMblii 37EMEHT COEpKAHUS

HepBOHaLIaJ'IBHBIG XUMHNUYECCKHUE ITOHATUA

11

YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI W MOJICKYJIBI. Xumudeckue daeMEHTH. CHMBOJBI XHMMHYECKHX DJIEMEHTOB.
HpOCTBIC 1 CJIOKHBIC BEUICCTBA.

1.3

Xumuyeckass ¢opmyna. BaneHTHOCTH aTOMOB XuUMHUYECKMX »3jeMeHToB. CrTerneHb
OKHCIICHUS

14

3aK0oH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCHUTENLHAsT aToMHasg Macca. OTHOCUTEILHAS
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMHYECKOTO 3JIEMEHTA B COSAMHEHUHN

1.5

KomuuecTBo BemectBa. Mok, Mossipaas macca. MoJisipHbIil 00beM ra3oB. BzauMocBsizb
KOJIMYECTBA, MacChl M YMCIa CTPYKTYPHBIX €MHHUILL BEIIECTBA

1.6

DuU3MYeCKMe W XMUMHUYECKHE SIBJICHHS. XHUMHUYECKas pEakius M €€ NPU3HAKUA. 3aKOH
COXpaHEHHUs MACChl BEIIECTB. XUMHUUECKHE YPaBHEHUS

[Tepuomnueckuii 3axkoH u Ilepuonuueckas cucremMa XuUMHUYECKUX »dieMeHToB JI.U.
MenneneeBa. CTpoeHrEe aTOMOB

2.1

[Tepuonuueckuii 3akoH. Ilepuomnueckas cucremMa XuUMUYECKuUX dieMeHTtoB J[.H.
MenneneeBa. [lepronbl u rpynmbl. @U3WYECKU CMBICH MOPSIKOBOTO HOMEPA, HOMEPOB
Mepuoa U rPYIIIbI JIEMEHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX saep. HM3zorombl. OnexTponbl. CrpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB MeEpBbIX 20 XUMHUYECKUX AieMeHTOB [leproamdeckoit
cuctemsl JI.11. MeHaeneeBa

2.3

3aKOHOMepHOCTI/I B M3MCHEHHU CBOWCTB XHMHYECKUX 3JICMEHTOB IICPBBIX TPEX
IICPUOA0B, KaJIM, KaJIbIIUA (pazu/lyca ATOMOB, SJICKTPOOTPULIATCIIbHOCTH, MCTAJUIMYCCKUX
1 HEMCTATIMYCCKUX CBOﬁCTB) n ux CO@)II/IHGHI/Iﬁ B COOTBCTCTBHMHM C IIOJIOKCHHCM
QJICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB

Crpoenue BelecTa

3.1

XuMHu4YecKas CBA3b. KoBanentHas (HOH}IpHaﬂ 151 HeHOJ'ISIpHaSI) CBs3b.
aﬂeKTpOOTpI/IL[aTCJ'ILHO CTh XHMHYECKHUX »djeMeHTOB. MoHHas cBsa3b. MeTammyeckas
CBA3b

3.2

Tunel KPpUCTATNIMYCCKUX PCIICTOK (aTOMHaSI, MOHHas, MeTaJ'IJ'II/IquKaH), 3aBUCHUMOCTb
CBOMCTB BEII[ECTBA OT THUIIA KpHCTaHHHqCCKOﬁ PCHICTKU U BUJA XHMHUYECKOM CBSI3HU




Baxwuelimue npeacTaBuTENM HEOPraHMYECKUX BellecTB. Hemeranabl 1 UX COCIMHEHUS.
Mertannbsl 1 UX COETMHEHNUA

4.1

Knaccupukanuss ¥  HOMEHKJIATYpa  HCOPIaHHUYECKUX  COCOMHCHUN:  OKCHIOB
(conmeoOpasyrolue: OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) W HECOJICOOPaA3YIOIINE;
OCHOBaHMIi (IIEJIOYM ¥ HEPACTBOPHMBIC OCHOBAHUS); KHCIOT (KHCIOPOJACOACPIKAIIUE H
OECKHCIIOPOIHBIC, OTHOOCHOBHBIE H MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

du3nyecKue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJIOPOJIA, XJIOPA,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

duznyecke W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJUIOB: JIMTHUA, HATPHA,
Kajusi, Marovsa 1 KaJlblus, aJJIOMHUHUA, KEJIC3a. 3JIGKTpOXHMH‘-I€CKHﬁ paa HaHpﬂ)KeHI/If/'I
METAJIJIOB

4.4

dusuyeckue MW XUMHYECKHE CBOMCTBA BOOOPOJHBIX  CO GHI/IHCHI/H\/’I HEMCETAJIJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJIOPOIa, aMMHAKa

4.5

dusnueckue U XUMHUYECKHE CBOMCTBA OKCUI0B HeMeTasuioB: cepol (IV, VI), azora (I, IV,
V), docdopa (111, V), yrnepona (II, IV), kpemuus (IV). TlonyuyeHne okcu10B HEMETAIIOB

4.6

XuMHu4ecKkue cBorcTBa OKkcuaAoB: MetaioB [A - IIIA rpymnm, unka, meau (I1) u xenesa
(I1, III). [onyueHne OKCUIOB METAILIIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBaHMN W aM(OTEPHBIX THUIPOKCHAOB (Ha TIpUMEpe
TUAPOKCHIOB ATIOMUHHMS, Kene3a, NuHKa). [lomydenwe ocHOBaHWM W aM(pOTEPHBIX
TUJIPOKCHJIOB

4.8

OO0mme XUMHUYECKHE€ CBOWMCTBAa KHCJIOT: XJIOPOBOJOPOIHOHM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CepHOM, a3oTHOH, QochopHOH, KpeMHHEBOW, yrompHOU. OcobObie
XUMHUUYECKHUE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOM M a30THOM KucioT. [lomydyeHue
KHCIIOT

4.9

OO6mue XuMHUIECKHe CBOMCTBA cpemHux coJie. [lomydenne comneit

4.10

[Tonyuenue, cobupanue, pacrio3HaBaHHE BOJOPOJA, KHCIOPO/Ia, aMMHUAKa, YrJIEKHCIOTOo
rasa B J1abopaTtopuu
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[Tonyuenue aMmuaka, CEpHON M a30THOW KUCIIOT B MPOMBIIITIEHHOCTH. O0I1mue crnocoObl
MOJIy4EHUS] METAIIJIOB

412

I'eneTnyeckas cBs3b MCKAY KlIaCCaMH HCOPIraHUYICCKUX COCIMHECHU I

XUMHYECKHE pC€aKnuu

5.1

Knaccmbnxaum[ XHUMHUYCCKHUX peaKI_II/Iﬁ 0 Pa3JINYHBIM IIPU3HAKAM: 110 YUCIY U COCTABY
Y4aCTBYIOIIUX B PCAKIMUH BCUICCTB, IO TCIIJIOBOMY 3(1)(1)6KTy, 10 M3MEHEHMIO CTeleHel
OKHCJICHHUA XUMHWYCCKUX 3JICMCHTOB

5.2

TennoBoit 3pdekT XUMHUYECKOH peakIuH, TEePMOXUMHUYECKHE YpaBHEHHUSA. OK30- U
9HAOTEPMHUUYECKUE PEAKIINH. TEPMOXUMHUYECKNE YPaBHEHUS

5.3

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC pCaKkuuu. Oxkucnurenu u BOCCTAaHOBHTCIIN.
Hpoueccm OKHCJICHHA W BOCCTAaHOBJICHUSI. 3HeKTpOHHBII>'I 0alaHC OKHUCIUTEIHHO-
BOCCTaHOBHUTEIIbHOMU pCaKkuumn

5.4

Teopm{ BHCKTPOJIHTH‘{CCKOf/'I JUCCOHAaIu. KaTI/IOHBI, AHHOHEI. BHCKTPOJ'II/ITBI u
HEIJICKTPOJIUTHI. CuibHBIE | ClTa0bIe SJICKTPOJIMTEI. CrerneHb JUCCOoMalln




9.5 Peakiiun MOHHOTO OOMEHa. YCIIOBUS MPOTEKAaHUS PEaKIMii HOHHOTO 0OMeHa, MOJHBIE U
COKpAILEHHbIE HOHHBIE YPAaBHEHUS peaKuil

6 XUMHS U OKpy’Karolas cpeja

6.1 BemectBa u MaTepuaisl B IOBCEAHEBHOM JKM3HU uelnoBeka. be3onacHoe ucnoiab3oBaHue
BEIIECTB M XMUMHUYECKMX peakuuid B saboparopun U ObiTy. llepBas momomp mpu
XUMUYECKHUX 0XKOTaxX M OTPABJICHUSIX

6.2 XUMHUYECKOE 3arpsA3HEHHE OKpyKarollell cpenbl (KUCIOTHBIE JOXKIH, 3arps3HEHHE
MIOYBbI, BO3/lyXa U BOJOEMOB), ClIOCOObI ero npenoTpaiieHus [IpeaenpHas nonyctumas
koHueHTpauus BewecTB (IIJAK). Ponp xumuM B pelIeHUH HSKOJOTMYECKUX MPOOIIEM.
VYcunenue napHukoBoro 3¢ dexra, pa3pylieHue 030HOBOTO CIIOs

6.3 [Tpumenenne cepsl, a3oTa, ¢ocdopa, yriaepoaa, KpeMHHs M UX COSIAWHEHHHA B OBITY,
MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03slcTBe. [IpruMeHenne MeTauioB U CIJIaBOB
(cranmp, 4yryH, JIOpaJIOMUHUNA, OpOH3a) B OBITY M IPOMBIIUIEHHOCTH WX COEJIMHEHUH.
[ToHsiTHE O KOPPO3HH METAIIOB, OCHOBHBIE CLIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4 [IpupoaHble UICTOYHUKH YIIIEBOAOPOJOB (yroJib, MPUPOAHBIN a3, HE(PTh), MPOJYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY ¥ MPOMBIIIIEHHOCTH

6.5 [lepBoHauanbHbIEe MOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX Yriiepoja
(MetaH, 2TaH, STWJIEH, allETUJIEH, 3TaHOJI, IJIMLEPHH, YKCycHas kucioTa). [lonstue o
OMOJIOTMYECKHM Ba)KHBIX BEIIECTBAX: JKHpaX, OeiKax, yrieBoJax - U MX POJHM B KU3HU
YeloBeKa

7 Pacuertsr:

7.1 1o hopMysIaM XUMHYECKUX COSTMHEHUI

7.2 Macchl (MaccoBOil) 01U PAaCTBOPEHHOTO BELIECTBA B PaCTBOPE

7.3 M0 XUMHUYECKUM YPAaBHCHHUSIM
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