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1L.IIOACHUTEJIbHAS 3AITUCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIeTO 00pa30BaHMs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTelbHON HpPOTpamMMbl OCHOBHOTO
obmero obOpazoBanus, npexacraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE (enepanbHOM
paboueil mporpaMMbl BOCIIMTAHUS U C Y4ETOM KOHUEMIMU IMPENoJaBaHusl y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTenbHBIX Opranu3ammsix Poccuiickoit @eneparum.

[Iporpamma mo XuMuM Aa€T TMPEACTABICHHE O WENAX, OOmell crparernu OoOydeHHs,
BOCIHUTAHUS M DPA3BUTUSA OOYYAIOIIMXCS CPEACTBAMH Y4EOHOTO MpPEIMETa, YCTaHABIHWBACT
o0s3aTeNIbHOE TIPEIMETHOE COJIEPKAHKE, MPEIYyCMAaTPHBACT paclpeielieHHe ero mo Kjiaccam U
CTPYKTYpHUPOBAHHE TI0 pa3/iesiaM H TeMaM MPOTPaMMBI 10 XUMHH, ONPEACISIET KOJTHYSCTBCHHbIE
Y Ka4eCTBEHHBIC XapaKTEePUCTUKH COJCPKAHUS, PEKOMEHIYEMYIO 10 CIIe0BaTeIbHOCTD H3YUIeHHS
XAMUHU C YIETOM MEKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKK Y4eOHOTO Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaOIINXCSI, OMPEAEIeT BO3MOKHOCTH MPEMETA TSI PEeaTU3aIluH
TpeOOBaHMI K pe3ylbTaraM OCBOSHHS OCHOBHOH 00pa30BaTelbHON IMpOTpaMMbl Ha YpPOBHE
OCHOBHOT0 0011ero odpa3zoBaHMsl, a Takke TpeOOBaHUI K pe3ynbTaraM OOy4eHMs] XMMHMM Ha
YpOBHE IIeJiel M3y4eHHUsI MPeAMeTa U OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEILHOM JEATEIHHOCTH
00y4aroIerocs Mo OCBOCHUIO yIEOHOTO COACPIKAHUS.

3HaHUEe XUMUH CITY’)KUT OCHOBOH /7151 (JOPMHUPOBAHKSI MEPOBO33PEHHSI 00y4YarOIIerocs, ero
MPEACTaBICHUI 0 MaTepUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMUpPYEMbIe XUMHUEH
MIPEACTABICHUS O B3aMMOTIPEBPALICHUSX YHEPTUU U 00 DBOJIIOLIMH BEUIECTB B MPHPOIE, O MyTIX
pemieHusl TIOOANBHBIX TMPOOJIEM yCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPHEBOH,
SHEPTETHYECKON, TIMIIEBON M SKOJIOTHYECKOI 0e301MacHOCTH, MPOOIIEM 3IpaBOOXPaHCHUSI.

HN3yyenne xummu:

CIOCOOCTBYET peann3aliui BO3MOKHOCTEH ISl CaMOPa3BUTUS U (POPMUPOBAHUS KYIBTYpPBI
JUYHOCTH, e€ 001Iel 1 PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHHE MBIILUICHUS U TBOPYECKUX CIIOCOOHOCTEH 0Oydarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATENbHOCTH,  AKCIEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOIUMBIX KaK B [IOBCEIHEBHOM JKU3HM, Tak M B
Ipo(heCcCHOHAIBHON e TEeNbHOCTH;

3HAaKOMUT CO CHEM(PUKON HAyYHOTO MBIIUIEHUS, 3aK/I1a/JbIBAET OCHOBBI LIE€JI0CTHOTO B3IVIsI1a
Ha €IMHCTBO MPHUPOJBI MU YEJIOBEKA, SIBIAETCS OTBETCTBEHHBIM 3TaloM B (OPMUPOBAHHU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH 00yYaroluXCs;

crocoOcTBYeT (OPMHUPOBAHUIO IEHHOCTHOI'O OTHOIIEHUS K €CTeCTBEHHO-HAayYHbIM
3HaHUSAM, K IPUPOJAE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ B HKOJOTHYECKOEe 0Opa3zoBaHue
00OyJaromuxcs.

JlaHHble HampaBieHUs B OOy4eHHM XUMHUHM OOECHEeYMBAIOTCA ClEeUUHUKON colaepKaHus
y4eOHOTO MpeaMeTa, KOTOPbIi SIBISETCs eAarornyecky aanTupOBaHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMHMH Ha ONPEAeIEHHOM JTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO OOLIEro oOpa30BaHUS OPUEHTHUPOBAH HA OCBOEHUE
0Oy4arolMMHCs CUCTEMBI [I€PBOHAYATIBHBIX MOHATUN XUMHH, OCHOB HEOPraHWYECKOM XMMHHU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX OHATUI OpPraHn4eCcKOM XUMHUU.

OO0mas xapakTepuCcTHKA y4eOHOro npeaMera «0Hoaorus»

Crpykrypa cojep:kaHus HNpOrpaMMbl MO0 XMMHU C(OPMHPOBAHA HAa OCHOBE CHCTEMHOTO
nojaxona Kk e€ usydeHuto. CopeprkaHue CKJIaJbIBACTCSI U3 CHCTEMBbl MOHATHH O XHMHUYECKOM
SNIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATHH O XMMHYeckoil peakiuu. OOe 3TH CHCTEMbI
CTPYKTYpHO OpPTraHM30BaHbl M0 MPUHIMITY MOCIEI0BATEIbHOTO Pa3BUTHUs 3HAHUN Ha OCHOBE
TEOPETHUYECKUX MPEACTABICHUHN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO Y4eHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona JI. 1. MeneneeBa kak 0CHOBHOTO 3aKOHA XUMHH;

— Y4EHUS O CTPOCHHUHU aToMa U XUMUYECKOH CBS3H;

— MpEJCTaBIEeHUH 00 AMEKTPOTUTUYECKOIN TMCCOIMALINY BEIIECTB B paCTBOPAX.



Teopernueckne 3HaHUS PAcCCMATPUBAIOTCS HAa OCHOBE SMIIMPUUYECKHM IOJIYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OHOTO YPOBHSI K IPYrOMY, BBITIOJTHSS
(byHKIMM 00BSICHEHHSI M IPOTHO3UPOBAHMSI CBOIMCTB, CTPOSHUS M BOBMOXKHOCTEH MPAaKTHUECKOTO
IIPUMEHEHUSI U TIOJYYEHUSI U3Yy4aeMbIX BELLIECTB.

OcBoeHue mnporpamMmbl MO0 XHMHH CIOCOOCTBYET (DOPMHPOBAHHUIO TPEICTABICHHUS O
XMMHUYECKOM COCTaBIIOIIEH HAydHOW KapTHHBI MHMpPAa B JIOTHUKE €€ CHUCTEMHON IPUPOJBL,
LIEHHOCTHOT'O OTHOIIEHMSI K HAyYHOMY 3HAHUIO U METOJAaM M03HAaHUs B Hayke. M3ydeHue xumuu
IIPOUCXOUT C MPUBJICYEHUEM 3HAaHUHN U3 pPaHEe U3YUEHHbIX yUEOHbIX peaAMETOB: «OKpyKaromui
MHup», «bronorus. 5-7 kinacce» u «PuU3nKa. 7 KI1acey.

[Ipu M3ydyeHnH XUMHUH POUCXOAUT (POPMHUPOBAHKE 3HAHUH OCHOB XUMHUECKON HAyKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, PAKTHUECKON JIEITETLHOCTH YeJIOBEKa U KaK OJTHOTO U3
KOMIIOHEHTOB MHPOBOM KYIbTYpbl. 3ajada y4eOHOro mpeaMeTra COCTOMT B (hOPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — BaKHEWIIMX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX
MIOJIO’KEHUH, JOCTYHNHBIX O0OOOIIEHWH MMPOBO33PEHUYECKOTO XapakTepa, f3blKa HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJ]aM MO3HAHUS [TPH U3YYEHUHU BEIECTB U XUMHUUYECKUX PEaKIHii, B
(GOpMUPOBAaHMM M pPa3BUTHUM IIO3HABATENbHBIX YMEHMM W MX TPUMEHEHHUH B Yy4eOHO-
MIO3HABATENbHON M y4eOHO-UCCIIEA0BATENbCKON AESITEIbHOCTH, OCBOCHUHU MPaBUi 0E3011acHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCETHEBHOM KU3HU.

Lenu u3yveHus: yueGHOro npeamMera «XuMus»

[Ipy n3yueHUM XUMUU HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)KHOE 3HAYECHUE
MPUOOPENH TaKue 1eJH, KakK:

— (opMHpOBaHNE MHTEIJIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM000pa3zoBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY IPUHSATHIO PELIEHUH, CTIOCOOHOM aAanTHPOBATHCS K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HampaBJICHHOCTh OOYYeHHS Ha CHCTEMaTH4YeCKOoe TNPHOOIICHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM  TO3HaBaTEJNbHON  JEATENbHOCTH,  HAyyHbIM  METOJaM  TO3HAHUA,
(hOopMHUPYIOIITUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMHUU;

— oOecrieueHre YCIIOBHH, CHOCOOCTBYIOIIHMX MPUOOPETEHUIO OOYJYarONTUMHUCS OIIbITa
pa3HooOpa3HON AEsITeNTbHOCTH, MO3HAHHWS M CAaMOTO3HAHUA, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHIIMH ), UMEIOUIUX YHUBEPCATbHOE 3HAYCHHE JUIsl PA3IUYHBIX BUJIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o01el QyHKIIMOHATEHON U €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH, B TOM
YHClie YMEHUI 0OBACHATH U OIICHUBATH SIBIICHUS OKPYXAIOIIET0 MUPA, UCIOJIb3Ys 3HAHUS U OTIbIT,
MOJIy4YEHHbIEC MPH M3YyYCHUM XUMUU, MPUMEHSATH UX MPHU PELICHUH MpoOieM B MOBCEAHEBHOU
KU3HU U TPYIOBOH eATEIbHOCTH;

— ¢opMupoBaHUE Y 00YyUaIOUIUXCS TYMAHUCTUYECKUX OTHOILIEHUM, MOHUMAaHUS [EHHOCTU
XMMHUYECKUX 3HAHUH IS BBIPAOOTKH HKOJIOTHYECKU IIeJIecO00pa3HOro MOBENACHHS B OBITY H
TPYIOBOM AEATETBHOCTH B LIETSX COXPAHEHUS CBOETo 30POBBS U OKPYXKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTHBAIMH K OOY4EHHIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQUIIs U HAIIPABIEHHOCTH JATbHEHUIIEro 00y4eHHUs.

MecTo y4eOHOro npeamera «0HOJI0rus» B y4eOHOM IJIaHe

OO1iee unciio 4acoB, OTBEAEHHBIX /ISl M3yYEHHUS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocTaBiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
qacoB (2 yaca B HEJIEIIO).

Ilpocpamma paccuumana na cneyuanuszuposannwiii IT knacc.

B pezynomame uzyuenus 6uonoeuu 00aicHvl popmMuposamspcsa HagblKU, HeodXxooumbvle 0
HCUBHU U pAbOMbl 8 COBPEMEHHOM BbICOKOMEXHONOSUYHOM obujecmee, 8 MomM 4ucie: HAGbIKU
COmMpYOHUYeCmea U KOMMYHUKAYUU, CAMOCMOAMENbHO20 NpUoOpemeHus, HNONOIHEeHUs U
unmezpayuu 3HaHUll;, CNOCOOHOCMU K PeueHUIo JUYHOCMHO U COYUATLHO ZHAYUMbBIX NpoOieM U
BONNIOWEHUIO peueHUll 8 NPAKMuKy ¢ npumenenuem cpeocme UKT.



Cneyuguxa yuebnoco npeomema ¢ yuemom yeinell U 3a0ay ONsl NPOSPAMM
cneyuanusupoeannozo HM-xknacca — onucanue yugposvix KomnemeHyuu U HAONPEOMEMHbIX
HABLIKOB, HA pazeumue Komopuvlx HanpasieHa npozpamma. B coomeemcmeuu ¢ @I'OC secw
obpazosamenvhblll npoyecc omoobpadxcaemcs 6 uHpopmayuonHou cpede. B Odononnenue K
VUeOHUKY OoMauHue 3a0anus, Komopwle, NOMUMO MEKCMOBOU opMyIuposKu Oyoym 6KIuams
uzoopasicenus, 6udeoqhaiinvl, CCbIIKU HA UHMepakmusHvle cepsucvl u eHewnue L[OP.
Dopmuposanue UHPOPMAYUOHHO-KOMMYHUKAYUOHHOU KOMNEMEHMHOCMU M0 He MONbKO (U He
CMONbKO) PopMUPOBaHUE MEXHONOSULECKUX HABLIKOS. DMO NOABLEHUE Y YUAUUXCS CNO- COOHOCTU
UCNONb3068AMb COBPEMEHHbIE UHPOPMAYUOHHBIE U KOMMYHUKAYUOHHbLE MEXHOI02UU OISl pabombl
¢ uugopmayueti, Kax 6 ywebHom npoyecce, max u 01 uHvlx nompedbnocmeu. HKT-
KOMREemeHmHOCMb npeonoiazaem npexcoe 6ce2o yenecooopasnoe ucnonrvzosanue UKT 6 yensax
nosvluieHus d¢ghgekmuenocmu npoyecca QOpMUPOBAHUS HABLIKOS peuleHUs 6cex Y4YeOHO-
NO3HABAMENbHBIX U  YYEOHO-NPAKMUYECKUX 3a0ay (CamoCmosmenbHo20 npuobpemenus u
nepeHoca 3HaHuti, COmpyOHU4ecmea U KOMMYHUKAYUU, peuleHus npodiem u camoopeaHu3ayul,
pegrexcuu U YEHHOCMHO-CMBICTIOBbIX OPUEHMAYULL), a maxdxice COOCMBEHHO HABbIKOS
ucnonvzosanusi MKT. Oceoenue UKT-komnemenmuocmu 6 pamkax Ouono2uu cooetcmeyem
Gopmuposanuio  memanpeomemnou  UKT-komnemenmnocmu, uepas Kioyegylo poib 8
Gdopmuposanuu  VJ[/]. Pewenue 3adauu gopmuposanus HKT-komnemenmunocmu O00NHCHO
npoxXooums He MONbKO HA 3AHAMUAX, HO U 8 PAMKAX 8HEYPOUHOU 0esmelbHOCmU 00y4aOUUXCA.

Hugposvie oobpazoeamenvhvie npooykmsl, Komopwvie 0yOoym CcO30aHbl COBMECHIHO C
yUauwgumMuca 6 pamkax uyueHus 0aHH020 pazoena: cocmasienue mpeHaxdceépd, npeseHmayul,
AI20pUMMO8 8bINONIHEHUS PAOOm O MeMam, MUHU-NPOEKMbl, NPe3eHmMayuli 21eKmpoHHOU 8epcuul
AI2opUMMO8, Npe3eHmayull uep, mecmos, Kpocceopoos, maonuy, cxem, ONOPHbIX KOHCNEKMOS,
pPazoamo4no20 _mamepuana 0/ YPOoKo8, UHDOPMAYUOHHLIL OVKIem, npeseHmayus K VPOKY —
NPAKMUKYMY C UCNOIb308aHUEM UUPDPOBO20 MUKDOCKONA, NPe3eHmMayus 2pynnoeulx NPoeKmos.

2. Conepxxanue yueOHOro npeamMera
8knacc

IlepBoHayaibHbIE XUMHYECKHE MTOHSITHUS

[Ipenmer xumuu. Pojib XUMUM B JKM3HU 4ellOBeKa. XHUMHUS B cUCTeMe Hayk. Tema u
BemecTBa. duU3nUecKue CBONCTBA BEIIECTB. ATperaTHOE COCTOsTHHUE BemiecTB. [loHsaTre o MeToaax
Mmo3HaHus B XuMuH. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJICKYITBI. XUMUYECKHE dJIeMEHThI. CHMBOJIBI XUMUYECKUX A1eMeHTOB. [IpocThie
Y CJIO)KHBIE BEIIECTBA. ATOMHO-MOJICKYISIPHOE YICHHE.

Xumuaeckas popmysna. BaaeHTHOCT aTOMOB XUMHUYECKHX IEMEHTOB. 3aKOH IMOCTOSTHCTBA
coctaBa BemecTB. OTHOcuTenbHas atoMHas Macca. OTHOcHTENbHas MOJEKYIspHas Macca.
MaccoBast 1011 XUMHYECKOTO IEMEHTA B COENMHEHHH.

KommuectBo Bemecta. Monb. MomsipHas Macca. B3auMocBsI3b KoJIM4ecTBa, MacChl M YK CIIa
CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHHI.

dusnyeckue M XMMHYCCKUE SBICHUSA. XHUMHUYECKas peakmus U e MpU3HAKh. 3aKOH
COXpaHEHUsI MacChl BelIeCTB. XuMHUeckne ypaBHeHus. Kiaccupukanus XUMHUECKUX PEaKIIHii
(coenuHeHuUs, pa3noKeHus, 3aMelIeHns, 0OMeHa).

Xumuueckuit 7kcnepumenm:

3HAKOMCTBO C XHMHUYECKOH MOCYI0#, mpaBuiamMu paboThl B J1abOpaTopuul U IpuéMamMu
oOpaiieHus ¢ J1abopaTOpHBIM OOOpPYIOBAaHUEM, M3YUYEHHE U OMHCAHHE (PU3MUECKHX CBOICTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HabMoneHne pusndeckux (T1aBIeHHe BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYyIKe, KUIIEHHE M KOHJIEHCALUs BOJbI) U XUMHYECKUX (TOPEHHUE CBEYH,
MPOKATMBAHUE METHOM MPOBOJIOKH, B3aMMOJCHCTBIE MeNa ¢ KUCIOTOM) SIBICHUA, HAOIIONEHUE U
ONHMCaHUE MPU3HAKOB MPOTEKAHMS XMMUYECKUX PEaKIUi (pa3yioKeHUe caxapa, B3auMOJIeCTBUE
CEepPHON KHCJIOTBI C XJopuaoM Oapus, pasznoxkenue ruapokcuaa meau (II) mpu HarpeBanuw,
B3aMMO/IeiCTBHE Kele3a ¢ pacTBopoM conu meau (II), u3ydenne cnocoOoB pazaeneHus cMeceit: ¢



MIOMOIIBI0 MarHNUTA, (PMIIBTPOBAHKE, BHIMIAPUBAHUE, JUCTHILIIAIMSA, XpOMaTorpadusi, IpoBeACHNE
OYMCTKHM TIOBapEHHON COJM, HAOMIONCHHE W ONHCAHUE pE3YJIbTATOB IPOBEICHUS OIIbITa,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHMsI MacChl, CO3aHNE MOJIENEH MOJIEKYI (1IapOCTEPKHEBBIX).

Baskneiiuue npeacraBuTe/ M HEOPraHNYeCKUX BeleCTB

Bosnyx — cmech rasos. CocrtaB Bo3ayxa. Kucinopong — a5ieMEHT M NpPOCTOE BELIECTBO.
Haxoxnenune kucinopoaa B npupojie, GU3nIecKne U XMMHUECKUE CBOMCTBA (peaKu TOPEHUs).
Oxcuppl. Ilpumenenue xucnopoaa. CrocoObl MoOJydyeHUsI KHUCIOpoJa B Jiaboparopuu U
npoMbIuieHHOCTH. KpyroBopot kucimopona B npuponae. O30H — auIOTpONHAsS MOAW(UKAIHS
KHUCIIOpOJ1a.

TeruoBoit APQPEeKT XUMHUYECKOW peakiuH, TEPMOXHMHUYECKHE YpPaBHEHHUS, OJK30- U
SHAOTEpPMUYECKUE peakiuu. TOoIMBO: yroab M MeETaH. 3arps3HEHHE BO3/yXa, YCHJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylIeHue 030HOBOTO CIIOSI.

Bogopon — anemenT u npoctoe BemectBo. HaxoxaeHne Boiopoia B Ipupoe, pusnueckue
U XUMHUYECKHE CBOICTBA, MPUMEHEHNE, CI0CcO0bI onydeHust. Kucnotsl u conu.

MonsipHblii 00b€M ra3oB. Pacy€Tbl o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopsl. HacelmeHHblE 1
HEHaCBhILIEHHbIE pacTBOpbl. PacTBopuMoOcCTh BemiecTB B Boje. MaccoBast [0l BelllecTBa B
pactBope. Xumudeckne coicTBa Bojbpl. OCHOBaHMs. Ponp pacTBOpoB B NMPUPOAE M B KU3HH
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoJ. OxpaHa M OUYMCTKA
MIPUPOJIHBIX BOI.

Knaccudukamus weopranmueckux coeaumHeHui. Oxcunpl. Kimaccudukanus OKCHIOB:
cosieoOpasyroire (0CHOBHBIE, KHCIOTHBIC, aM(POoTepHBIC) 1 HecosieoOpasytonue. Homenkmarypa
okcu1oB. dusznyueckre U XMMUYECKHe CBOMCTBa OKCHI0B. [lomyueHne okcruaos.

OcnoBanns. Knaccudukamus ocHoBaHWN: WIENOYM W HEPACTBOPUMBIE OCHOBAHHA.
Homenknarypa ocHoBanuil. ®Pu3nyeckue M XMMHYECKHE CBOWCTBA OCHOBaHWU. llomydyeHue
OCHOBAHUH.

Kucnotel. Kimaccudukarus kucnor. Homenkmarypa kucinor. Ou3ndeckne U XUMHUECKUE
cBoiicTBa KUCHOT. Pan aktuBHOCcTH MeTtaiioB H. H. bekerosa. Ilonydenune Kucior.

Comu. Homenknarypa coneil. dusnyeckue U XMMHUYECKHE CBOWCTBa conei. [lomyyenue
COJIEH.

I'eneTnyeckas cBSI3b MEXKy KJIacCaMU HEOPraHUYECKUX COCANHEHUM.

Xumuueckuii 3kcnepumenm:

KaueCTBEHHOE ONpeAeNICHUE COJEpKaHUsl KUCIOpoJa B BO3yXe, MOJyueHue, coOupanue,
pacrno3HaBaHHE M H3y4y€HUE CBOWCTB KHUCIOPOJA, HaOIIOIEHUE B3aUMOJICHCTBHUS BEILIECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS M MpPEKpalleHUs ropeHus (moxapa), 03HaKOMJICHHE C
oOpa31aMu OKCHJIOB U OITUCAHKE X CBOICTB, OJTy4YeHHE, COOMpaHUE, pacCliO3HABAHUE U U3yUCHHE
CBOKMCTB BOJIopoAa (ropeHue), B3aumojencTBue Bomopona ¢ okcuaoMm memu (II) (Bo3MokHO
UCIIOJIb30BAaHUE BHJICOMATEPUAIOB), HaOMIOAEHHE OOpPa3IOB BEUIECTB KOJIMYECTBOM | MOIb,
UCCIIeIOBaHUE OCOOCHHOCTEW pAcTBOPEHHS BEUIECTB C PA3IUYHONH  PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM [I0JIed pPAaCTBOPEHHOTO BEIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaslaMu (HaTpueM U KalbliieM) (BO3MOXKHO HCIIONb30BaHUE
BUJIEOMATEpUaoOB), UCCIe0BaHNE 00pa3lioB HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KIIACCOB,
HaOMIoIeHne M3MEHEHUS OKPAacKM MHAMKATOPOB B PAacTBOpax KUCIOT U IIeJI0oYed, H3ydyeHHe
B3auMoieiicTBus okcuaa meau (I1I) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C METAJUIAMHU, peaKIui
HENTpaIM3alliH, NI0JIyd€HUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHUE OJJHOTO METAUIA APYIUM
U3 pacTBOpa COJM, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BakHelnme Kiaccsl
HEOPraHMYECKUX COCTUHEHUI.

Ilepuonuyecknii 3akoH u Ilepuoamueckass cucrema xummuyeckux djiemenros . H.
Menpeseesa. CTpoenne aroMoB. XuMu4eckasi CBsi3b. OKHCINTE/IbHO-BOCCTAHOBUTE/IbHBIE
peakuuu



[TepBbIe MONBITKH KJIACCU(UKAIIMN XUMHYECKHUX dIeMEHTOB. [IoHATHE O TpyIIax CXOAHBIX
AJIEMEHTOB (IEJIOYHBIC U MIEJIOYHO3EMENIbHBIE METAJIIbI, TaJIOT€HbI, HHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THIPOKCHUJIBI.

Ilepnomnueckut 3axkoH. Ilepmonmueckas cucremMa xumudeckux osinemeHtoB /[l M.
MenneneeBa. KoporkomepuomHas W JUIMHHOINEpHoaHas ¢opmbl [lepuogudeckoit cucTeMbl
xumuueckux smemeHToB . M. MenneneeBa. Ilepuonbl u rpynnbel. PU3UYECKUH CMBICT
MOPSAIKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIbI JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTpOSHHE AMEKTPOHHBIX
oboyiouek artoMoB mepBbIX 20 xuMHUYecKux dieMeHToB Ilepumommyeckoit cuctemsr JI. U.
MeHnneneeBa. XapakTepuCTUKa XHUMHUYECKOTO AIEMEHTA IO €ro MojokeHuro B llepumoanueckoit
cucreme /1. 1. Menpeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJyca aTOMOB XUMHYECKUX AJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IpyINaM U MepHOIaM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoil cMCTEMbl XUMHUYECKHX DJIIEMEHTOB
JUIsl pa3BUTHS Hayku U npakTuku. 1. 1. MenzaeneeB — yd€HbIA U IPaKIaHUH.

Xumuyeckas CBA3b. KoBanentnas (monsipHast " HETOJIIpHAs) CBSI3b.
DIEKTPOOTPHUIIATETHFHOCTh XUMHUECKUX IEeMEHTOB. MloHHAsI CBS3b.

Crenenb okuciieHuss. OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. [Iporeccel okucnenust
Y BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pa3loB BEIIECTB METAIIOB M HEMETAJJIOB, B3aMMOJIEHCTBHE THIPOKCHIA
[IMHKa C pacTBOpaMu KHUCJIOT W IIEJOYEH, MPOBEIACHUE OMNBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCITUTETHFHO-BOCCTAHOBUTENBHBIX PEAKITUH (TOPEHUE, PEAKINH PA3JIOKEHUS, COCAMHEHU).

Mesxcnpeomemmoie ceasu

Peanu3arus MeXIpeIMETHBIX CBSA3E€M MPU M3YYEHUU XMMHUHU B § KIIACCE OCYILECTBIIAECTCS
yepes3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U MOHATUH, SIBIISIOIINXCS
CUCTEMHBIMU ISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TIOHSTUS: HayYHbIN (akT, TUIIOTe3a, TEOPHs, 3aKOH, aHATU3,
CUHTE3, Kiaccuukauus, MNEepUOAUYHOCTb, HAOMIONEHHE, SKCIEPUMEHT, MOJEIMPOBAaHUE,
MU3MEpPEHHE, MOJEIIb, SIBJICHUE.

®u3nka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUECKHI 3apsi, BEUIECTBO, TeNo, OO0bEM, arperaTHoe
COCTOSIHHE BEILECTBa, ra3, (U3WYECKUE BEIWYUHBI, €IUHHUIBI U3MEPEHHUs, KOCMOC, ILIAHETHI,
3BE3a61, CoHIIe.

buomnorust: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOTIAEMBbIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 knacc

BemecTBo 1 XMMHu4eckasi peakinus

[lepuonnueckuii 3axkoH. llepuonmueckas cucrema xumuueckux osmemeHtos [ .
MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
MEPBBIX TPEX NEPUOAOB, KAIMs, KaIbLUs U UX COCIAMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM
2JIEMEHTOB B [leproanueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMHUYECKOM CBSI3M. THIBI KPUCTAUNIMUECKUX PEHIETOK,
3aBUCUMOCTH CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU U BUJIa XUMHYECKOM CBSA3U.

Knaccudukanuss u HOMEHKJIaTypa HEOPTaHUYECKUX BEIIEeCTB. XHWMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCAILIMXCSA K Pa3jIMYHBIM KJlacCaM HEOPraHUYECKUX COECAUHEHUM, IeHEeTUYeCKas
CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukarms XUMHUECKHX pPeakiui Mo Pa3IuYHbIM MPU3HAKaM (IO YKCITY U COCTaBy
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TETIOBOMY YD DEKTY, 10 H3MEHEHHUIO CTETICHEeH OKUCIICHUS



XUMHYECKUX JJIEMEHTOB, MO0 OOpPaTUMOCTH, 1O YYacTHUIO Karaau3atopa). OJK30- H
SHIO0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTne o ckopocTn XumMuueckor peakiuu. [lonaTtue 06 0OpaTMMBIX M HEOOpPATUMBIX
XMUMHMUECKUX peakiusax. [[oHATHEe 0 TOMOT€HHBIX U FeTEpOTeHHBIX peakiusax. [lonsTue o karanuse.
[TonATHE 0 XMMHYECKOM paBHOBeCUU. DAKTOPBI, BIMSIONIME HA CKOPOCTh XUMHUYECKON pEaKIUU
U TIOJIOKEHHE XUMHUYECKOTO PaBHOBECHSL.

OKHCANTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, 3JIEKTPOHHBIA OajlaHC OKHUCIUTENIBHO-
BOCCTAHOBUTENbHOM peakuuu. CocTaBiIeHHE YPAaBHEHHUH OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX
PEaKIyii ¢ UCIOJIb30BAaHUEM METO/Ia AIEKTPOHHOTO OanaHca.

Teopust 3MeKTPONIUTUUECKON AMCCOUUALMHN. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTnoHsl,
aHUOHBI. MeXaHu3M JAUCCOLMALMH BELECTB C Pa3IMYHbBIMU BUAAMU XUMHUUYECKOU cBsA3U. CTeneHpb
muccounanuu. CuibHbIE U caa0ble SIEKTPOJIUTHL.

Peakunu nonHoro o6meHa. YcioBuUS MPOTEKaHUS peaklUil MOHHOTO oOMEHa, IMOJIHbIE U
COKpalllEHHbIE MOHHBbIE ypaBHEHUS peakuuid. CBONCTBAa KHUCJIOT, OCHOBAaHHUN MU COJIEH B CBETE
MPEICTaBICHUA 00 D3JIEKTPONIUTUYECKON aucconuanuy. KadecTBEeHHbIE peaKIMM Ha HOHBI.
[TonsiTue o ruaponuse conen.

Xumuueckuil IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSMU KPUCTAIIMYECKHX PEHUIETOK HEOPraHMYEeCKHX BEIIECTB —
METaNIOB W HeMmeTauioB (rpadura W anMasa), CIOXKHBIX BelIeCTB (XJopujaa HaTpHs),
UCCIIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XHMHYECKON peakluuu OT BO3JACHCTBHS pa3IMYHBIX
(hakTOpOB, MCCIENOBAHNUE NIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa JUCCOLUALIUU
KHCJIOT, LIesIouei U cosiei (BO3MOYKHO HCII0JIb30BaHUE BUECO MaTepUaNIOB), IPOBEACHNUE OTIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHHWsl peakuuili MOHHOro oOMeHa (0Opa3oBaHUE OcajlKa,
BbIJICICHUE Ta3a, 00pa30BaHUE BOJIbl), ONBITOB, WUIIOCTPUPYIOUIMX MPUMEPbl OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX pEaKIUi (TOpeHHe, PeaKklMu pa3jIoKEeHHs, COECAMHEHUs), paclo3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C TIOMOIIbIO KAayeCTBEHHBIX pEAaKIMi Ha MOHbBI, pELIeHHe
9KCIIEPUMEHTANIBHBIX 33/1a4.

Hemerannbl M MX coeTUHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTEpHBIE
creneHu okucieHuss. CrpoeHue u (U3MYECKUE CBOWCTBA IMPOCTBIX BEIIECTB — TIaJOrEHOB.
XuMHUeCKHue CBOICTBa Ha MpuMepe XJjopa (B3auMOJEHCTBHE € MeTallaMH, HeMeTalljaMH,
miesogaMu). Xnopopoaopo. CossiHas KMCI0Ta, XMMUYECKUEe CBOMCTBA, IIOTy4YeHHEe, IPUMEHEHHE.
JlelicTBue Xj0pa M XJOpPOBOJOPOJA Ha OpPraHu3M YeloBeKa. BakHeimiue XIOpuasl U HX
HaX0XJIEeHUE B IIPUPOJIE.

OO6mrass xapaktepuctuka 3NeMeHTOB VIA-rpymmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune U (QU3MUEecKue CBOMCTBA MPOCTHIX BEIECTB —
KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOJU(PUKALMU KHCIOpOJa U cepbl. XUMHUUECKHUE CBOMCTBA
cepel. CepoBoJopoa, cTpoeHue, (U3MUECKHe M XUMHUYecKue cBodcTBa. OKCHIBI Cepbl Kak
IPEACTaBUTENIN KUCJIOTHBIX OKCUAOB. CepHasi KUCIOTa, (pU3MUECKUe U XMMHUYECKHE CBOMCTBa
(oO1mme Kak mpeAcTaBUTeNs Kilacca KMCIOT U cnenrduyeckue). XMMUYECKUE peakLuy, Jexaliue
B OCHOBE IIPOMBIIIIEHHOT'O ClI0c00a MOJy4eHust CEpHOM KUCIO0THI. [[pruMeHeHne cepHoil KUCIIOTHI.
Conu cepHOHl KHCIIOTBHI, KadeCTBEHHas peakuus Ha cynbdar-uoH. HaxoxneHue cepsl u eé
COEIMHEHUH B MpuUpoAe. XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH CPEelbl COCAMHEHUSMHU CEPBI
(KUCIIOTHBIE TOK/H, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €ro NMpeJOTBPAILCHHSL.

OOmiast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OcCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHble CTEMEHU OKHUCICHUSA. A30T, pacnpoCTpaHEHHEe B TNpUpoje, (U3NYECKHe U
XuMuyeckue ceoiictBa. KpyroBopor azora B npupoje. AMMHaK, ero (pu3nyecKkue u XUMUYeCcKHe
CBOWCTBa, MoJlydeHue u npuMeHenne. Co aMMOHHMS, UX (PU3NYECKUEe U XUMUYECKHE CBOICTBRA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIydeHHE,
¢u3nyeckue M XUMHUYECKHe CBoiWcTBa (0OIIMEe Kak MpeICcTaBUTENs Kilacca KHCIOT U
cneuupuyeckue). Vcrnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B KadyecTBE MHUHEpAIbHBIX



ynoOpeHnii. XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COCAMHCHUSIMHU a30Ta (KUCIOTHBIC
TOKJIM, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOJMOEMOB). Docdop, ammoTporHbie MOIUPHKALIUH
docdopa, puznueckue n xumuueckue cpoiicrea. Oxcun pocdopa (V) u pochopnas kucnora,
¢u3nyeckue W XMMHUYECKHE CBOWCTBa, moiydeHue. VcmonbzoBanue ¢ocdartoB B KaduecTBe
MUHEPaAJIbHBIX yI0OpEeHUH.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHUS. YIIIepoA, aJUIOTPOIHbBIE MOAU(DUKAIINN, PACTIPOCTPAHEHHUE B
npupoze, GU3MIecKue u XUMHUYECKUE CBOMCTBA. Ancopoums. KpyroBopot yriepoaa B nmpupoe.
Oxcuapl yruepoaa, ux QU3NYecCKue U XMMUYECKUE CBOMCTBA, JIEHCTBUE Ha JKHUBbIE OPIaHU3MBI,
MOJIY4CHHE U TIPUMEHEHHE. DKOJOTUUECKHe MPoOIeMbl, CBSI3aHHBIE ¢ okcuaoMm yriepoaa (IV),
THIIOTE3a II00ATBHOTO NOTEIICHHSI KIIMMaTa, ITAPHUKOBBIN A PEKT. YTroapHast KUCIOTa U €€ COH,
ux QpU3nYecKue U XUMHUYECKHE CBOMCTBA, MOJy4eHHe U puMeHeHue. KadyecTBeHHas peakius Ha
kapOoHaT-noHbI. Mcnonap3oBaHue kKapOOHATOB B ObITY, MEIULIMHE, IPOMBIIIIEHHOCTH U CEITLCKOM
XO3SIICTBE.

[lepBoHauanpHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAaX KAaK O COEAMHEHUSX YIIepoja
(MetaH, 3TaH, TUIIEH, alleTUJIeH, TaHOJ, IMLIEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKH
YIJIEBOAOPOAOB (YroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI UX MepepadboTKu (OEH3UH), UX POJIb B
ObITy M mpoMbIIeHHOCTH. [loHsATHE O OMOJOrMYecKH Ba)KHBIX BEIECTBaX: KHUpax, Oenkax,
yIJIEBOJAAX — W HUX POJM B KU3HU dYeloBeka. MarepuajlbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COeTMHEHUH.

Kpemuuii, ero ¢@usmuyeckue MW XUMUYECKHE CBOMCTBA, IOJYy4eHHE M MPUMEHEHHUE.
Coenunenus kpemHuss B npupoge. OOmme mnpencraBieHus o6 oxcuae kpemuus (IV) u
KpeMHHeBO# kucioTe. CUIMKAThI, UX UCIIOJIH30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BaxkHele
CTPOWTENIbHBIC MaTepHaNbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, Xeine300eToH. IIpoGmemsl
0€301acHOTO HCIOJIb30BAaHUS CTPOUTENBHBIX MaTepPHAIOB B OBCEHEBHON KU3HU.

Xumuueckuil IKCnepumenm:

n3ydeHue o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCIIOTHI, TPOBEACHUE
KaueCTBEHHBIX peaKkluil Ha XJIOPUI-UOHBI U HAOIIONEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpaxaromue (U3NYecKue W XMMHUYECKHE CBOMCTBA TajloT€HOB M UX COEIWHEHUH (BO3MOKHO
UCIOJIb30BAaHUE BHUACOMATEPUAIOB), O3HAKOMIIEHHE C oOpa3uamu XJIOpUAOB (TaJIOTEHUIOB),
O3HaKOMJICHHE C oOpa3namMu cepbl u €€ COeOUHEHHSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMaTepuasoB), HaOIrOmeHWe Tmpoliecca OOyIIMBaHUS — caxapa IOJ  JCHCTBUEM
KOHIICHTPUPOBAHHOM CEpHOM KUCIIOTHI, U3yUY€HUE XUMHUYECKHX CBOWCTB pa30aBIICHHOI CepHOM
KHUCJIOTBI, MPOBEACHUE KAaYyeCTBEHHOM peakiuu Ha cylb(par-uoH U HaONrofeHue mpu3Haka eé
MPOTEKaHusl, O3HAKOMJICHHE C (U3NYECKUMHU CBOMCcTBaMH a30Ta, (ocdopa u uMxX coearHeHUi
(BO3MOKHO HCIIOJIb30BaHUE BHIEOMAaTepraioB), oOpa3namMu a30THIX U GocOopHBIX ynoOpeHHid,
MoJlydyeHue, CcoOMpaHue, paclo3HABaHUE M H3YYCHHE CBOWCTB amMMHuaka, MPOBEACHUE
KaueCTBEHHBIX PEakIuii Ha HOH aMMOHHUS U PocdaT-uoH U u3ydyeHue MPU3HAKOB UX NMPOTEKAHUS,
B3aMMO/ICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEbI0 (BO3MOXKHO MCIIOJNBb30BaHUE
BHJICOMATEpUAJIOB), HW3YyUYE€HUE MOJENeH KpUCTANIMYECKUX pemeérok anmasa, rpadura,
¢ynnepeHa, 03HAKOMIJICHHE C MPOLIECCOM aACOPOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIIEM M yCTPOHCTBOM MTPOTHBOT'A3a, MOJy4eHUe, COOMpaHue, paclio3HaBaHUE U U3y4e€HUE CBOWCTB
YIIEKUCIIOTO Ta3a, MPOBeeHIE KaueCTBEHHBIX pEaKInii Ha KapOOHAT U CUITHKAT-HUOHBI  H3yYeHHE
MPU3HAKOB MX MPOTEKaHUs, O3HAKOMJIEHUE C MPOAYKIMEH CHUIIMKATHON MPOMBIILIEHHOCTH,
pelieHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne HeMETauIbl U UX COECTUHEHUS.

MeTaJuibl M X COETUHECHUS

OO01as xapaKTepuCcTUKa XUMUYECKHUX AIIEMEHTOB — METaJUIOB Ha OCHOBAaHUH UX TIOJI0KEHUS
B Ilepuoanueckoit cucreme xumuueckux anemMeHtoB JI. M. MenneneeBa M CTpOEHHS aTOMOB.
Crpoenune meramioB. MeTtamnueckas CBSi3b M METANIMYECKas KPUCTAJUIMYECKas pelIeTKa.
DNEKTPOXUMUUYECKUI Psil HanpspKeHUM MeTawioB. PuU3MUEeCKMe W XUMHUYECKHE CBOICTBa
MeTayuioB. OO1IMe crnocoObl nmoydeHus MeTasioB. [IoHsATHE 0 KOPPO3UN METaNIOB, OCHOBHBIE



crocoObl 3amMUTel UX OT Koppos3uu. CruiaBel (CTaib, YyryH, TIOpPaTIOMUHHMA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBIIILICHHOCTH.

[[{erounbIe MeTaUIBL: MOJ0KEHHE B [leproanyeckor CucTeMe XUMHYECKUX 3JIEMEHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaxoXKJeHHE B mpupoje. Pu3nueckue U XUMHUYECKHE
cBOMCTBa (Ha mpuMepe HaTpust U Kanus). OKCUAbI U THAPOKCUABI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIJIOB U UX COEAUHEHUH.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUM U KaJIbLWUN: ITOJI0KeHKe B [lepuoanueckoii cucreme
xuMuueckux aemeHToB [[. M. MeHneneeBa, CTpO€HUE MX AaTOMOB, HAXOXKJICHUE B IPHUPOIE.
OuU3NYECKUe U XMMHUYECKHE CBOMCTBA MAarHus W Kaiblus. BakHEHIIME COCOUHEHUS KajbLUS
(okcu, TUAPOKCH I, COJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHHUSI.

AmroMuHM: TI0JI0keHHME B Ilepumommyeckoil cucremMe XHUMHYECKUX 3neMeHToB [ M.
MenieneeBa, cTpoeHHE aToMa, HaXoXKJIeHHE B mpupoje. Ousnueckrue U XUMUUYECKHE CBONCTBA
anmoMuHUSL. AM(DOTEpHBIE CBOMCTBA OKCHA U THAPOKCH/IA AITFOMUHHUS.

Kenezo: mnonoxenue B Ilepuogmyeckod cucrteMe xumuueckux osemeHtoB . U.
MenieneeBa, cTpoeHHE aToMa, HaXoXKJIeHHE B mpupoje. Ousnueckrue U XUMUUYECKHE CBONCTBA
xenesza. Okcuapl, ruapokcuasl U conu xeneza (II) m sxenesa (III), mx cocras, cBoiicTBa U
MOJTyYEHHE.

Xumuueckuil IKcnepumenm:

03HaKOMJIEHHE C 00pa3IiaMH METAIIJIOB U CILJIaBOB, UX (PU3UUYECKUMHU CBOMCTBAMU, U3y4EHUE
PEe3yABTATOB KOPPO3UHU METAIOB (BO3MOXHO MCTIOIB30BaHUE BHACOMATEPHAIIOB), 0COOEHHOCTEN
B3aUMOJICHCTBHUSI OKCHJA KajJbIMsl W Harpus C BOJOW (BO3MOXHO HCIIOJIb30BAHUE
BHJIEOMAaTEpUajIOB), HCCIEI0BaHUE CBOMCTB JKECTKOW BOJBI, Mpollecca TOPEHHs Kele3a B
KHuciaoposie  (BO3MOXKHO — HCIOJB30BAaHME  BHJEOMATEPHUAJIOB), MPHU3HAKOB  IMPOTEKaHUS
KaueCTBEHHBIX pEaKUWi Ha MOHBI: MarHus, KalbllMs, aIIOMUHUA, HUHKA, xene3a (II) u xenesa
(I11), memu (I1), HaGmroneHne U OMUCAHKWE TPOIIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMH HaTpPHS,
KaJusl U Kajbls (BO3MOXKHO HCIOJB30BaHHE BUIEOMaTepuaioB), UccieqoBaHHe aM(OTEPHBIX
CBOMCTB TMJIPOKCUJA aJTIOMHUHHMS U THAPOKCUIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10
TeMe «BakHelne MeTaIbl U UX COCTUHEHHUSI.

XuMHUS U OKpY:KaolIas cpeaa

BemectBa n marepuansl B MOBCEIHEBHOM JKM3HU 4elOBeKa. be3onacHoe MCIoJIb30BaHUE
BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. IlepBas momoiip Mpu XUMUYECKUX OXKOTax U
OTPABJICHUSIX.

XUMUYECKOe 3arps3HEHNE OKpYKarollel cpebl (MmpenenbHas TOMycTUMas KOHIEHTpalus
BemectB, nanee — [1JIK). Ponbs XuMun B perieHun 3K0JI0THYECKUX MPooIeM.

Xumuueckuit Ikcnepumenm:

n3ydeHue o0pa3oB MaTepHaoB (CTEKIIO, CIUIABbl METAIIJIOB, MOJIMMEPHBIE MaTepPHAIbI).

Mestcnpeomemmnule ceasu

Peanuzanus MeXIpeIMETHBIX CBS3€H MpU U3YYEHUU XUMHUHU B 9 Kiacce OCyHIECTBISETCA
Yyepes3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATUH, SIBISIOIINXCS
CUCTEMHBIMU I OTAEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HayYHbIN (akT, TUIIOTe3a, 3aKOH, TEOPUS, AaHATTU3,
CUHTE3, Kiaccuukanus, MNEePUOAUYHOCTh, HAOMIONEHUE, OSKCIEPHUMEHT, MOJCIUPOBAHHUE,
U3MepeHHe, MOJIeNb, ABJICHUE, TAPHUKOBBIN A (EKT, TEXHOIOTHS, MaTePHAIIBI.

®dusnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaaMOaKTUBHOCTb, MOJEKYNa, 3JIEKTPUYECKUM 3apsll, MPOBOJHUKH, MOIYNPOBOIHHUKH,
JMANIEKTPUKH, (POTOZIEMEHT, BEIEeCTBO, TeJ0, 00bEM, arperaTHoe COCTOSHHE BEIecTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KpUCTAILTUYECKAs! PeIIETKA, CIIIaBbl, PU3NUECKIE BETHUNHBI, €IUHUIIBI
U3MEpEHMS], KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CONHIIE.

buonorus: ¢otocunres, npixanuwe, 6uocdepa, sKocucCTeMa, MUHEpalbHbIE YI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTbI, TUTATEIbHBIEC BEILIECTBA.



I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOpPHBIE TOPOIBI, OJIE3HBIE HCKOTIAEMBIE,

TOIINBO, BOJHBIE PECYPCHI.
3. Ilinanupyemble pe3yJbTaThl 0CBOCHUSI Y4eOHOro npeamera « XuMus»
ITo 3aBepiIeHNIO Kypca XMMHUH HA ATarle OCHOBHOTO 00IIer0 00pa30BaHMsI BBIITYCKHUKH

OCHOBHOM IIKOJIbI JOJKHBI OBJIA/IETh CIEAYIOIIUMHU PE3ylIbTaTaMU:
JInuHOCTHBIE pe3yJbTaThl:
JIM4HOCTHBIE pe3ybTaThl OCBOEHUS IPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHMsI JOCTUTal0TCs
B X0J1¢ 0OyUeHHsI XUMHUH B €JUHCTBE y4eOHOW U BOCTIMTATEIFHON JAEATEIIEHOCTHA B COOTBETCTBUU
C TPAJUILMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMU U 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH,
NPUHATHIMU B OOIECTBE NpaBUJIaMU W HOPMAaMM IOBEJIEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOII03HAHUSI, CAMOPA3BUTHS U COLIMATIU3ALUU O0Y4aIOLIUXCS.
JIM4HOCTHBIE PE3YAbTATHl OTPAXKAIOT FOTOBHOCTh OOYUYAIOUIUXCS PYKOBOJICTBOBATbCSI CUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMN U paCIIMPEHUE ONBITA AEITEILHOCTH Ha €€ OCHOBE, B TOM
YuClie B 4YaCTHU:
1) naTpuOTHYECKOro BOCIIUTAHUS:
LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY U HAyYHOMY
HaCJIEJINI0, MOHMMAaHMUs 3HAUEHUS XUMHYECKON HayKM B JKM3HM COBPEMEHHOIO OOIEecTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEpHOM HMH(OpManuell 0 mepeaoBbIX TOCTHKEHUSX U OTKPBITHUIX
MHPOBOM M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTpOHCTBE
MUpa 1 oOLIEeCTBa;
2) rpaskIaHCKOr0 BOCIIMTAHMS:
MIPEJICTaBICHUS O COLMAIbHBIX HOPMax U MpaBUJIaxX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE,
KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IMOJIE3HOM, y4eOHOMCCIIEA0BATENbCKOM,
TBOPYECKOM W JPYTHX BHJAAX JEATEIHBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM
NEeSITENbHOCTH TPHU BBINIOJHEHUH Y4eOHBIX, MO3HABATENIbHBIX 3a7a4, BHITOIHEHUH XUMHYECKUX
SKCIEPUMEHTOB, CO3JaHUHM Y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOINOHHUMAHUIO U
B3aMMOIIOMOIIM B Ipoliecce O3TOM yueOHOHl MAeATeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBE/IEHUE U MOCTYIKU CBOMX TOBAPHILEH C MO3UIIMH HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM
OCO3HaHMSI NMOCIEICTBUIN MOCTYIKOB;
3) HEHHOCTH HAYYHOI'0 MO3HAHMS
MHPOBO33PEHUYECKHUE MPEICTABICHHUSI O BEIIECTBE M XMMHYECKOH peaklHnH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIOUINE OCHOBY JUIsl IOHHUMAHHUS CYIIHOCTH
HAay4YHOW KapTHHBI MHpA, MPEICTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS HMPUPO/IBI,
B3aMMOCBS34X UEJIOBEKa C TNPUPOAHOM Cpelod, O poJiM XUMUU B TIO3HAHUHM OTHX
3aKOHOMEPHOCTEH;
M03HaBaTeNIbHbIE MOTHBBI, HAIPABJICHHBIE HA MOJIyY€HUE HOBBIX 3HAHHUM IO XUMUU, HEOOXOJMMbIE
i oObsiCHEHHsI HaOMIOMaeMbIX IIPOLIECCOB U SBICHUMN, MMO3HABATENIbHOM, NHGOPMAIIMOHHON U
YUTATEIbCKON KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIHHON pabOThI ¢ yueOHBIMH TEKCTAMU,
CIPAaBOYHON JIUTEPATYpOd, MOCTYMHBIMU TEXHHUYECKHUMH CpEICTBAMH HH(POPMALMOHHBIX
TEXHOJIOTHiA;
UHTEpeC K OOYyYeHHI0O M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHONW M HCCIEA0BATEIbCKOM NESITENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HalpaBJIEHHOCTU U YPOBHs 00y4eHUs B AalbHEUIIEM;
4) popMupoOBaHUs KYJIbTYPbI 310POBbS:
OCO3HAaHME LIEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3JI0POBBIO, YCTAaHOBKHM Ha
3I0POBBbI  00pa3 JKHW3HH, OCO3HAHME TMOCIEICTBUI M HENpUATHE BPEIHBIX MPUBBIYEK
(ynotpeOsieHUsI aJKOTOJsl, HAPKOTHKOB, KYypeHHs), HEOOXOIMMOCTH COONIONEHUS MpPaBUI
0€30MaCHOCTH MPH OOPALIEHUH ¢ XUMUUYECKUMHU BEIIECTBaMU B OBITY U pealbHOM KU3HU;
5) TpyaoBOro BOCIMTAHUS:
MHTEpEC K MPaKTUYECKOMY M3y4eHHIO Tpodeccuil u Tpyaa pa3iudyHOTO pojia, YBaKEHHE K TPYAY
U pe3ynbraraM TPYIOBOM AESATEIbHOCTH, B TOM YHUCIIE HAa OCHOBE NPUMEHEHUS IPEIMETHBIX



3HaHUH 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIMBUAYAJTBHOW TPACKTOPUU TPOMOIIKECHUS
o0Opa3oBaHusl C Y4ETOM JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB M NOTPEOHOCTEH, yCHEemHON MNpopecCHOHANBHON MESITEIBbHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTD aIallTHPOBATHCA B MPO(ECCHOHAIBHON CPEAE;

6) 3Kx0J10rMYEeCKOro BOCIIMTAHUS

9KOJIOTMYECKH 11€J1€CO000pa3HOe OTHOUIEHUE K IPUPOJIE KaK UCTOUHUKY JKU3HU HA 3eMile, OCHOBE
e CyIecTBOBaHMS, IOHMMaHWE IIEHHOCTH 3I0pOBOro M 0Oe3omacHOro o0pasza >KH3HH,
OTBETCTBEHHOE OTHOLICHWE K COOCTBEHHOMY (HU3MUECKOMY M TICHXHUYECKOMY 3/I0pPOBBIO,
OCO3HaHUE [IEHHOCTH COOIIOIEHHSI TPAaBHJI OE30MIAaCHOTO MOBECHUS IPU paboTe C BElIeCTBaMU, a
TAKXKe B CUTYaLUAX, YIPOXKAIOIIUX 310POBBIO U KU3HMU JIIOIEH;

CMOCOOHOCTH TPUMEHSTh 3HAHWA, MOJydaeMble NPU HM3YUYCHHH XWMUH, Ul pPEIICHUS 3aad,
CBSI3aHHBIX C OKpYXKAlOWEeW MPUPOJHOW CPENoW, JUIsl TMOBBIIICHHUS YPOBHS HKOJOTMYECKOU
KYJIBTYpbl, OCO3HaHHS II00AJIbHOTO XapaKTepa 3KOJIOTMYECKHX MpoOieM U MyTed UX pelleHus
IIOCPEACTBOM METOJIOB XMMHH, DKOJIOTUYECKOTO MBIIUICHHS, YMEHHs PYKOBOJICTBOBATHCS UM B
ITI03HABATEJIbHOM, KOMMYHUKAaTUBHON U COLIMAIIBHON ITPAKTHUKE.

3.2.MeranpeaMeTHbIe pe3yJbTaTbl 0CBOEHHS YUeOHOI0 NpeaMeTa

B cocraBe MeranpenMeTHBIX pE3YAbTaTOB BBLACISAIOT 3HAUMMbIE A (DOPMUPOBAHUS
MHPOBO33pEHUs OOIleHayYyHble MOHATUS (3aKOH, TEOpHs, NMPUHLUI, TUNOTe3a, (PakT, CHUCTEMA,
MpoLece, IKCIEPUMEHT U JIPYToe.), KOTOPblE€ UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM M3 3TUX MPEAMETOB (GOPMHUPOBATh MPEACTABICHUE O
LIEJIOCTHOM HAay4yHOW KapTHMHE MHpa, U YHHUBEpcalbHble ydeOHbIE NeHCTBUA (IO3HaBaTEIbHbIE,
KOMMYHHKAaTHBHbBIE, PErYISTUBHBIE), KOTOpble o0OecneunBaioT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJILBHOMY IJIAHUPOBAHUIO U OCYIIIECTBICHUIO YU€OHOM IS TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIe 1eiiCTBUS

Ba3soBrble jioruyeckue AeiicTBUA:

YMEHHS HCIOJIB30BaTh MNPUEMBI JIOTMYECKOTO MBINUICHUS IIPU OCBOCHUM 3HAHUMU:
PacKphIBaTh CMBICT XMMHUYECKUX MMOHATUH (BBIAEATh UX XapaKTepHbIE IPU3HAKH, YyCTAaHABINBATh
B3aMMOCBSI3b C JPYIrMMM IOHSATHSMHU), HMCIOJb30BAaTh MHOHATUS A OOBSICHEHMs OTAEIbHBIX
(axToB U SBJIECHUI, BBIOMPATh OCHOBAHUS U KPUTEPUH VIS KJIACCU(PUKALIMU XMMUYECKIX BELLIECTB
U XUMHUYECKUX PEaKLU, yCTaHaBIMBaTh NMPUYUHHO-CIICACTBEHHBIE CBA3M MEXIY OOBEKTaMU
U3YUYCHMs], CTPOUTH JIOTMUECKHE pacCyXAeHUs (MHIYKTHUBHBIC, JI€yKTHBHbIE, 10 AHAJIOTUH),
JIeJIaTh BBIBOZBI U 3aKIFOUECHUS;

yMEHHE MPHUMEHATh B MPOLECCe MO3HAHMUS NOHATHS (IPEAMETHbIE M MeTalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCHOJIb3yeMble B XUMHHM, IPEOOpa3OBbIBATH ILIMPOKO
IIPUMEHSEMbIE B XUMHUHU MOJICJIbHBIE MPENCTABICHUS — XUMUYECKUHA 3HAK (CUMBOJ 3JIEMEHTA),
XuUMudeckas ¢opMmyaa M ypaBHEHHE XHMMUYECKOM peaklIMu — TMpU pPEUIeHHH Yy4deOHo-
[I03HABATEJIbHBIX 3a/1a4, C YYETOM 3TUX MOJEIIBHBIX IPEACTABICHUH BBIABIIAT U XapaKTEPU30BaTh
CYILIECTBEHHbIE IPU3HAKU U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIIMMH,
BBISBJIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIE CBSI3M M IPOTHBOPEUYMS B
U3y4aeMbIX IIPOLECCAX U SBICHUSIX.

Ba3oBbie ucciaenoBare/bcKue J1eHCTBUS:

YMEHHME HCIIOIB30BATh IIOCTABICHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA ITO3HAHMS, a
TaKKe B KaueCTBE OCHOBBI s ()OPMHUPOBAHUS THIOTE3bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKIEHUM;

npuoOpeTeHue OMbITa MO IJIAHWPOBAHHUIO, OPTaHMU3aLUU M TPOBEACHUIO YYCHHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOII0IaTh 3a X0/I0M IpOIlecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro
pe3ynbrar, (GopMyIHpoBaTh O00OOLIEHHS W BBIBOJBI IO pe3ylbTaraM MpPOBEIEHHOIO OIbITa,
UCCIIEIOBaHMS, COCTABIIAITh OTYET O MPOJIEIaHHON padoTe.

Pabora ¢ unopmanmeii:

yMeHHe BbIOMpPaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(MOPMALIHIO PA3IMYHBIX BUJOB
1 (opM mpeAcTaBICHUs, OTYYaeMYIO U3 Pa3HbIX UCTOYHUKOB (HayYHO-IOMYIISpHAst JIUTEpaTypa



XUMUYECKOTO COJep)KaHusl, CIPaBOYHBIE ITOCOOHsI, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yMEHHE IPUMEHATh PAa3TUYHbIe METOABI U 3alPOCHl IPU MOKUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOUMBIX JUIsl BHITIOJIHEHUS Y4eOHBIX M TIO3HABATEIbHBIX 3a/1a4
OTIpeNIeTIEHHOTO THUIIA, MPHOOpPETEHUE OTMbITa B OONACTH HCIOJIB30BaHUS WH(DOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHH, OBIIQJCHUE KYIBTYPOH aKTHBHOTO HCIIOJIB30BAaHHUS Pa3TMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPaTh ONTUMANBHYIO (opMy mpencraBieHUs
MHGOPMALIMK W WILTIOCTPUPOBATh pPEHIaeMbIe 33/1aud HECIOKHBIMH CXEMaMH, AHarpaMMaMHy,
apyrumu popmMamu rpaduKi ¥ UX KOMOMHAITUSIMH,

yMEHHE HCIOIb30BaTh M aHAJTU3UPOBATh B Ipolecce y4eOHOW M HMCCIEeNOBATEIbCKON
NEATETbHOCTH MH(POPMAIMIO O BIMSHUN MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKPYKAIOIIEH PUPOTHON CPE/IbI.

KoMMyHHKaTHBHbIE YHHBepPCAJIbHbIE YUeOHbIe el cTBUA:

YMEHHUs 3ajaBaTh BONPOCH (B XojAe auaiora W (WIKM) JOUCKYCCHUU) IO CYLIECTBY
oOCcykxmaeMoil TeMbl, (OPMYINPOBAaTh CBOHM TIPEUIOKEHUS OTHOCHUTEIHHO BBITIOJTHEHUS
MPEUIOKEHHOM 3a/1a4H;

YMEHWUSI TIPE/ICTABIIATH MOJTyYCHHBIC PE3YNIbTAThl IIO3HABATEIBHON IESTEFHOCTH B YCTHBIX
W TMCHMEHHBIX TEKCTaX; JeNlaTh TMPE3EHTAINI0 PE3yJIbTaTOB BBIMOJHEHUS XHUMHYECKOTO
AKCIIEPUMEHTA (J1a0OpaTOPHOTO OTBITA, JTA0OPATOPHOW PabOTHI IO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHUSI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOMW TTO3HABATEIBHOW U
MCCIIEIOBATEIBCKOM JIESITETPHOCTH TIPH PEIICHHH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yd4éra
o0LIMX HMHTEPECOB M COMIACOBaHMUSA MO3UIMKM (0OcyxaeHus, oOMEH MHEHHSMH, «MO3TOBBIE
LITYPMBI», KOOPIUHAIMS COBMECTHBIX JAECUCTBUM, ONpe/eleHNe KPUTEPUEB M0 OLEHKE KayecTBa
BBITIOJTHCHHOU PAOOTHI U IPYTHE).

PerynsiTuBHbIE YyHUBeEpPCAJIbHbIE y4eOHbIe JeiiCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENATh LEeIU ACATeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJIMPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTENbHOCTh, BBIOMPATH
HanOosiee 2 (HEeKTUBHBIE CITOCOOBI PelIeHUs y4eOHBIX U MIO3HABATENBHBIX 3a7a4, CAMOCTOSATEIIHHO
COCTABJIATh WK KOPPEKTUPOBATH NMPEATIOKEHHBIN aITOPUTM JEHCTBUI NPU BBHITIOTHEHUH 33 JaHUI
Cc yuéTOM TNOJY4YeHHsS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHsX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3yibTara 3asBJICHHON LIEIH, YMEHHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPE/AJIaraeéMble B YCIIOBUU 3aJaHHI.
3.3.1IpeaMeTHbIE Pe3yabTAThI OCBOCHUS Y4eOHOI0 NpeaMera

B cocrtaBe mnpeaMeTHBIX peE3yIbTAaTOB IO OCBOEHHUIO O00s3aTELHOTO COJIEpKaHMUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOl paboueil mporpamMmoi, BBIICNSIOT: OCBOSHHbBIC
oOyJaromuMHCS Hay4YHbIe 3HaHWSA, YMEHHS M CIOCOOBI JIeHCTBHI, crenududeckue st
npeaMeTHOM obnactu «XUMHUSA», BBl JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
HMHTEPIPETAINH, TPEOOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xonny o0y4enus B 8 kijiacce nmpeamMeTHble pe3yJabTaThl HA 0230BOM YPOBHE J0JIKHbI

oTpaxkaTb ¢hOPMHPOBAHHOCTH Y 00y4aIOIMXCH YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHATHUN: aTOM, MOJEKYNa, XUMHYECKHI AIIEMEHT,
IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOAHOPOJHAs), BaJEHTHOCTb,
OTHOCHTEJIbHAsl aTOMHAsI M MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIleCTBa, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10Jii XMMHUYECKOTO 3JIeMEHTa B COEJMHEHUH, MOJIIPHBIM 0OBEM, OKCHA, KUCIOTA,
OCHOBaHME, COJIb, 3JIEKTPOOTPULATEIbHOCTb, CTENEHb OKHCICHHS, XUMHUYECKas peakuus,
KJaccu(uKalys peakiuil: peakiuuyu COEAMHEHHs], PEeaKLUU pa3jIoKeHHs, PeaKklUu 3aMelieHHUs,
peaxiu 0OMeHa, 9K30- U YHJIOTEPMUYECKHE PEeaKIiH, TerIoBoi 3¢ddekT peakiuu, sapo atoma,
SNIEKTPOHHBIN CIIOW atoma, aToMHasi OpOuTaib, paAuyC aroMa, XUMUYECKasi CBS3b, MOJISIPHAS U
HEMoJIsIpHasi KOBAJEHTHAs CBSI3b, HOHHAs CBS3b, MOH, KaTHOH, aHUOH, PacTBOP, MaccoBas JOJIs
BellecTBa (MPOLEHTHAsA KOHIEHTPAIKs) B paCTBOPE;



WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUECKUX OHITHN U IPUMEHSTH 3TU MOHATUS NPU
ONMCAHUHU BELIECTB U UX NPEBPAIECHUI;
UCTOJIb30BaTh XMUMHUYECKYI0 CHUMBOJHKY JUIsI COCTaBJICHHUS (OPMYIT BEIIECTB M ypaBHEHUU
XUMHUYECKUX PEAKIU;
ONPEAEATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHMSIX, CTENEHb OKHUCIICHMS
AJIEMEHTOB B OMHApHBIX COEAMHEHMSIX, IPUHAUIEKHOCTh BEIIECTB K OINpeneiIEHHOMY Kilaccy
COeMHEHUH 1o (hopMyIaM, BHJI XUMUYECKOW CBS3H (KOBAJCHTHAS M HOHHAs) B HEOPTaHUIECKUX
COC/IMHEHUSX;
packpsiBath cMmbica [lepuoguueckoro 3akona /. 1. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX OJJIEMEHTOB OT HUX TIIOJOXEHHUS B
[leproauueckoil cucreme, 3aKOHOB COXPaHEHHS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4€HHUs, 3aKoHa ABOrapo;
OMKCHIBATh U XapakTepu3oBaTh TaOnuuyHylo (opmy Illepuonnyeckoil CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3inuaTh MOHSITUS «IVaBHas noArpynna (A-rpynmna)» u «nobouyHas noxarpymnmna (b-
IpyIIa)», Majble U O0JIbLINE EPUO/Ibl, COOTHOCUTHh 0003HAYEHUSI, KOTOPbIE UMEIOTCS B TaOIHIIe
«Ilepnonnueckas cucremMa xumuyeckux odnemeHtoB JI. WM. MeHngeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKaMU CTPOEHMSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB M 3apsi Aapa, odinee
YHCIIO 3JIEKTPOHOB U PaclpeieIeHHE UX 10 AEKTPOHHBIM CII0SIM);
KJIaCCU(UIMPOBATh XUMUYECKUE AIIEMEHTHI, HEOPraHUYECKHUE BEIECTBA, XUMUYECKUE PEAKIUU
(M0 9KCITy U COCTaBy Y4acTBYIOIIMX B PEaKI[MH BEIIECTB, IO TEIJIOBOMY 3P PexTy);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBAa BEIECTB pa3IMUYHBIX KJIAcCOB,
MOJITBEPIK/1asi ONTMCAHUE TPUMEPaMU MOJIEKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX
PpEeaKIIunii;
IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4Y€CTBEHHOTO COCTaBa, BO3MOXKHOCTH
IIPOTEKAHUSI XUMHYECKUX NIPEBPALLCHUN B PA3IMYHBIX YCIOBHSAX;
BBIYHCIIATE OTHOCHUTEIBHYIO MOJIEKY/SIPHYI0O M MOJIIPHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIO
XMMUYECKOTO 3JIeMEHTa Mo (OopMyJe COEAMHEHHs, MaCCOBYIO JIOJIO BELIECTBA B PacTBOPE,
IIPOBOAMTH PACYETHI 110 YPABHEHUIO XUMHUYECKOW pEaKIUu;
IIPUMEHSATh OCHOBHBIE OIIEPALINN MBICIUTEIBHOMN AEATEIbHOCTH — AHAIU3 U CUHTE3, CPAaBHEHHUE,
00o00111eHne, CUCTEMAaTU3alNI0, KIacCU(BUKALIHIO, BBISIBIEHUE IPUYMHHO-CIICICTBEHHBIX CBsI3eH —
Ul U3Y4CHHs CBOMCTB BEIIECTB M XMMHMUYECKHX DPEAaKLUH, E€CTECTBEHHO-HAYYHBIE METOJBI
[I03HAaHUA — HAOJIOICHUE, U3MEPEHNE, MOJIETUPOBAHNE, SIKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIH);
ClIeIoBaTh MpaBUJIaM IOJIb30BaHUS XUMHUYECKOH MOCYHoN U jJabopaTopHBIM 000pYyIOBaHUEM, a
TaKKe IpaBuUiIaM 0OpallleHus ¢ BEIIeCTBAMHU B COOTBETCTBUHU C MHCTPYKLUSAMU IO BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJIYYEHHIO M COOMpaHMIO ra3000pa3HBbIX BELIECTB
(Bomoposa M KHCIOpOJA), HPUTOTOBJICHHUIO PACTBOPOB C OMNPEAEIEHHOM MaccoBoil moseit
pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBaTb W IPOBOJUTH XUMHUYECKUE DSKCIIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB IIEJOYEH M KUCIOT C TIOMOLIbI0 HHAMKATOPOB (JIaKMYC,
beHondTanenH, METUIOPAHXK U IPYTHE).

K xoHny o0y4enus B 9 kjiacce nmpeaMeTHblIe pe3yJibTaThl HA 0230BOM YPOBHE I0/ZKHbI
0TpPaxaTh C(hOPMHUPOBAHHOCTD Y O0YYAIOIMXCH YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHATHNA: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYIIA,
WOH, KaruoH, AaHWOH, IIPOCTO€  BELIECTBO,  CIJOKHOE€  BEIIECTBO,  BaJEHTHOCTb,
NEKTPOOTPHULIATENBHOCTD, CTENEHb OKHUCIICHHs, XUMUYECKas PpEaKlUMs, XUMHUYECKas CBS3b,
TEIUIOBON 3 PEKT peakiuu, MOJb, MOJSPHBIH 00bEM, PACcTBOP, IMEKTPOIUTHI, HEAIEKTPOIUTHI,
SNEKTPOJIMTHYECKAsT JUCCOLMALMs, PEAKIMH MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOe
paBHOBecue, 00paTUMble U HEOOPAaTHUMBbIE PEaKLIUH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINY,
OKHCITUTENb, BOCCTAHOBHUTEJb, OKHCIEHHE U BOCCTAHOBJIEHHE, AIJIOTPONHs, aM(pOTEPHOCTS,
XUMUYecKas CBs3b (KOBaJEHTHAs, HMOHHAs, METaJUIM4ecKas), KpUCTAIUIMYEcKas pemérka,



KOppO3Msl METaJlJIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKON pEaKIUH, MPEAeIbHO JOIyCTUMAs
xoHuenTpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MIPUMEHSTD 3TH MOHATUS NPU
ONMCAHUHU BELIECTB U UX NPEBPAIECHUI;

UCTIOJIBb30BaTh XMUMHYECKYI0 CHUMBOJHKY JUIS COCTAaBIICHUS (OPMYI BEUIECTB M ypaBHEHUH
XUMHUUYECKUX PEAKIU;

ONpEAENATh BAJEHTHOCTb M CTEHEHb OKHUCIEHHUS XUMUYECKUX OJJIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K OIpPENEIEHHOMY KJIAcCy COEIMHEHUU IO
dbopmynam, BUI XUMUYECKOH CBSI3U (KOBaJICHTHAs, HOHHAs, METAJUINYECKAsi) B HEOPTaHUUECKUX
COCIMHEHUSX, 3apsj MOHA 10 XMMHUYECKOH (opmyie, XapakTep Cpelsl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COETUHEHHH, TUIT KPUCTAJUTMUECKON peréTK KOHKPETHOTO BEILIECTBA;
packpsiBath cwmbici [lepuonnueckoro 3akona JI. WM. MeHaeneeBa W JIEMOHCTPHUPOBATH €ro
MIOHMMAaHME: OIKUCHIBaTh U XapakTepu3zoBaTh TabnuuHyio ¢opmy Ilepunomuueckoit cuctemsl
XMMHMUYECKHUX 3JIEMEHTOB: pa3jiMuarh MOHSTHUS «IJIaBHas noArpynna (A-rpymma)» u «mododHas
noarpynmna (b-rpynna)», manele W OOJbIIME TEPUOJbI, COOTHOCUTH O0O3HAYEHMs], KOTOpbIE
UMEIOTCS B MEPUOAMYECKOM Tabnuie, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOECHUSI aTOMOB
XMMHMUYECKHX JIEMEHTOB (COCTaB U 3apsij Apa, 001Iee YUCIIO AEKTPOHOB U PACIIPEIETICHHUE UX 110
ANIEKTPOHHBIM CJIOSIM), OOBSICHATH OOLINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX
COEIMHEHUH B Mpeieax MaJbIX EPUOOB U ITIaBHBIX MOJATPYII ¢ YYETOM CTPOEHUS UX aTOMOB;
KJIaCCU(PUIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMYECKHE BEIIeCTBa, XUMHUECKUE Peakluu
(Mo uMcy ¥ COCTaBy y4acTBYIOIINX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 (PEKTY, 0 U3MEHEHUIO
CTETeHEeW OKUCIICHNUS XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) O0mMME W CrenuuuecKkue XUMHYECKHE CBOWCTBA MPOCTHIX H
CJIOXKHBIX BEILECTB, MOATBEPKIAsl ONMCAHUE TPUMEPAMHU MOJIEKYJISPHBIX U HOHHBIX YPaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX PEAKIUH;

COCTaBJISATh YPABHEHUS JIEKTPOJIUTUUECKON TUCCOLMALMNA KUCIIOT, IEJI0YeH U COJIeH, OJIHbIE U
COKpaIEHHbIE YPaBHEHUs PEeakIUii HOHHOTO OOMEHa, YpaBHEHHS peaklui, MOITBEPKIAOIINX
CyLIECTBOBAaHUE N'€HETUYECKOM CBSI3M MEK/y BEIIECTBAMU Pa3JINYHbIX KIACCOB;

PacKpbIBaTh CYyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MTOCPEICTBOM COCTABIICHUS
ANIEKTPOHHOTO OajaHca 3TUX peakluid;

MIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH NMPOTEKAHUS
XUMUYECKUX MTPEBPAIICHUH B Pa3JIMYHbIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChbl BEIECTB, MAacCCOBYIO JIOJIEO
XMMHUYECKOTO 3JIeMEHTa MO (opMyJe COEIMHEHUS, MAcCOBYIO JOJIO BEIECTBA B PacTBOPE,
MIPOBOJIUTh PACUETHI 0 YPABHEHUIO XUMUYECKOHN peaKIuu;

coOmofaTe MpaBuiia MOJB30BAaHUS XUMHUYECKON MOCYION U JIabOpaTopHBIM O00OpYIOBaHHEM, a
TaKKe MpaBUiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBINOJIHEHUIO
1ab0paTOPHBIX XMMHUYECKHUX OTBITOB MO MOMYyYEHUI0 U COOMpAHHMIO ra3000pa3HBIX BEIIECTB
(aMMMaKa 1 yrieKucsaoro rasa);

MPOBOJIUTh PEAKLUUM, MOATBEPKIAIOUIME KAuE€CTBEHHBIM COCTAB pAa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpOMHI-, MOIUA-, KapOoHar-, ¢ocdar-, cHUIMUKar-,
cynb(hat-, THIPOKCHUI-HOHBI, KATHOHBI AMMOHUS K HOHBI U3YYEHHBIX METAJNIOB, IPUCYTCTBYIOLTHE
B BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX BELIECTB;

MIPUMEHATh OCHOBHBIE ONIEPAIlUU MBICTUTEIBHON ACSITENIBHOCTH — aHAIN3 U CHUHTE3, CPAaBHEHHE,
0000I11eHNe, CUCTEeMaTH3allMI0, BbISIBIEHUE NMPHUUYMHHO-CIEACTBEHHBIX CBA3€M — I U3y4eHHUs
CBOMCTB BELIECTB M XHMHMUYECKHX pEaKUUl, €CTECTBEHHO-HAyYyHblE METOAbl IO3HAHUA —
HaOMIoeHNe, U3MEpPEHHE, MOJICTUPOBAaHNUE, IKCTIEPUMEHT (pealbHbIA 1 MBICIICHHBIH).

4. TEMATHYECKOE [INTAHUPOBAHUE
8 knacc (2 yacep * 34 nedenu = 68 uacos)



Ne | Tema yueOHoro 3ansitusi | Koua- JesiTeJIbHOCTH 0P/ IOP
n/m BO YUHUTEJISI ¢ y4eTOM
4acoB NPOrpaMMbI
BOCIIMTAHUS
1 | lIpenmer xumuu. Ponb YcranaBiauBaTh bu6mmoreka [{OK
XAMUH B )KHU3HU | | 7oBeputenbibie https://m.edsoo.ru/00ad9cb2
yenoBeka. Tena u OTHOILICHUS MEX]TY 81
BEII[CCTBA YUUTETICM U
2 TTOHSTHE © METONAX 0o0yJaronmmMucs, bu6mmoreka [IOK
1 | crmocoOCTBYOMINX https://m.edsoo.ru/00ad9ch?2
MO3HAHUS B XUMUH HOSUTHBHOMY §2
3 | IIpakTrueckas padota Ne BOCIIPUATHIO bubnuoreka [IOK
1 «IIpaBuna paboThI B yYaIIMHUCS https://m.edsoo.ru/00ad9cb2
1a00paTOpPHH U MPUEMBI 1 TpeOOBaHUH U
oOparieHus ¢ MPOCHO yduTes,
1a00paTOPHBIM noOyX/1aTh
000pyTOBaHUEM oOyJaronuxcs
4 | Ynucrele BemecTsa u co0moaTh Ha bu6moreka [IOK
cmecu. CriocoObI 1 | ypoke https://m.edsoo.ru/00ad9ch?2
pasziesieHus cMecei O0LIENPHHATHIE 83
5 | IlpakTrueckast padota Ne HOPMBI MOBEIICHHMS, bubnuoreka [JOK
2 «Pasnenenne cmeceit 1 TpaBuIIa OOIIECHNS https://m.edsoo.ru/00ad9ch2
(Ha IpUMEpPE OUUCTKU CO CTapIIMMHU 84
TTOBAPEHHOM COJIN ) (yauresnsiMu) u
6 CBEPCTHUKAMH bubnuorexa [JOK
ATOMBI I MOJICKYJIBI 1 | (obyuarommmucs). | https://m.edsoo.ru/00ad9ch2
PackpreiTue ponu u 85
7 | XMMHUYECKHE JICMEHTHI. HICHHOCTH
3HaKH (CUMBOJIBI) 1 | XUMHHCCKHUX 86
XUMHYECKHX JIEMEHTOB SHaHWM.
8 [IpocTbie u CoXKHBIC Bocmurarue bubmorexa [TOK
1 | YBOKHUTCIBHOTO https://m.edsoo.ru/00ad9cb?2
BCIICCTBA OTHOIIEHUS K §7
9 ATOMHO-MOJIEKYJISIPHOE mme o bubmorexa [TOK
1 | AcATeAM https://m.edsoo.ru/00ad9ch?2
ydceHHuC XMMHMYECKON HAYyKH, 88
10 | 3akoH mocTosHCTBA UX HOCTHIKCHUSM. Bubmoreka LIOK
COCTaBa BEILIECTB. PaspuTue untepeca https://m.edsoo.ru/00ad9ch2
Xumuueckas Gopmyia. 1 | KH3YHCHHIO 89
BanentHocTh aTOMOB BONPOCOB
XUMHYECKUX DIIEMEHTOB HeenenoBaHus
11 | OTHOCHTENbHAs aTOMHAs BemecTsa, bubnuoreka [IOK
Macca. OTHOCHUTEIbHAS 1 | HOBCHIINX https://m.edsoo.ru/00ad9ch?2
MOJICKYJISIpHAsT Macca HCCICNOBATCIIBCKIX 89
12 | MaccoBas moist TCXHOJIOTHH. . bu6mmoreka [JOK
XUMHYECKOTO DIIEMEHTA B 1 | Cosnanme ycrosuii https://m.edsoo.ru/00ad9ch?2
COEHHEHHUI JUTSL OCO3HAHHMSI §10
13 | KoanuecTBo BelecTBa. obyuaromumucs bu6mmoreka [JOK
1 | pousnus

Mouns. MoJsipHas Macca

https://m.edsoo.ru/00ad9cb2
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14

Du3nYECKUE U
XUMHUYECKHUE SBIJICHUS.
XUMUYECKask peakius

15

[Ipu3Haku u ycinoBus
MIPOTEKAHUSI XUMUYECKHUX
peakuui

16

3aKoH COXpaHEHHUs MacChl
BEIECTB. XUMUYECCKUE
ypaBHEHUS

17

BreraucneHnst KoJIM4uecTBa,
MAaccChl BEIIECTBA I10
YPaBHEHUSAM XUMUYECKUX
peakuui

18

Knaccuduxanus
XUMHUUYECKUX PeaKInil
(coenunenus,
pasNoKeHUs1, 3aMEIIECHNUS,
oOmeHa)

19

M. B. JlomonOCOB —
Y4EHBIH-IHIUKIIOTIETUCT.
O06o0menne u
CHCTEMATH3AINA 3HAHUHI

20

KonTtponbHas padorta Nel
no Teme «BemecrBa u
XUMUYECKUE PEAKITHI)
Bo3nyx — cMech ra3os.
Cocras Bo3ayXa.
Kucnopon — snemeHt u
npocToe BemecTBo. O30H

21

duznyeckue u
XHMHYECKHE CBOMCTBA
KHCJIOpoJia (peakiuu
OKHCIICHUS, TOPEHUE).
ITousarue 06 oxcugax

22

CriocoOsI moryueHust
KHCJIOPOJa B
1a00paTOPUH U
MPOMBIIICHHOCTH.
[TpumMeHneHue Kuciaopoaa

23

TennoBoii 3¢ dexT
XUMHYECKON pPeaKIluH,
TIOHSTHE O
TEPMOXHUMHYECKOM
yYpaBHEHUH, IK30- U
SHI0TEPMHUECKUX
peaKIusix

24

TormnuBo (HedTh, yroib U
MeTaH). 3arpsi3HeHue

XUMHYECKUX
3aKOHOB U
3aKOHOMEPHOCTEU
Ha MOBCETHEBHYIO
KU3Hb
00yJaronuxcs.
Opranun3oBbIBaTh
paboty
00yJaronuxcs ¢
COIMAIBHO
3HAYUMOU
uH(popmaruen no
MOBOY
MOJTy4aeMoi Ha
YpOKE COLIMAIIBHO
3HAYUMOU
uH(poOpMaLUU —
00CYyXaTh,
BBICKA3bIBATh
MHEHUE.
Nuannuunposate u
MOJJICPKUBATH
HCCIIEJIOBATENbCKYIO
NEeSITeNIbHOCTh
00yJaronmxcs B
paMKax peaiu3alnuu
UMU
UHAUBUAYAIbHBIX U
TPYMIOBBIX
UCCJIEIOBATENLCKUX
MPOEKTOB, YTO JIACT
0o0yJaronuMcs
BO3MOYHOCTh
pUOOPECTH HaBBIK
myOJIUYHOTO
BBICTYIICHUS TIEpe]
ayIUTOpUEH,
apryMEeHTUPOBaHUS
U OTCTauBaHUs
CBOEU TOUKH
3peHUSl.
PeanuzoBeiBaTh
BOCIIUTATEIbHbIC
BO3MO’KHOCTH B
pa3IMYHBIX BUJAX
JeATETbHOCTH
oOyuarouxcs Ha
OCHOBE BOCIIPHSITHS
3JIEMEHTOB
JEHCTBUTENBHOCTH:

8§10

bubnuoreka [IOK
https://m.edso0.ru/00ad9ch2

8§11

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ch2

811

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

811

bu6moteka [IOK
https://m.edso0.ru/00ad9ch?2

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

811

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

bu6moreka [IOK

https://m.edso0.ru/00ad9ch2

812

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

813

bubmuoreka [JOK
https://m.edso0.ru/00ad9ch2

8§13

bubmuoreka [JOK
https://m.edso0.ru/00ad9ch2

813

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

8§13
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BO3/IyXa, CIIOCOOBI €T
peAOTBPAILCHHUS

25

[IpakTtuyeckas padora Ne
3 no Teme «llonydyenue u
coOupaHue KHCIopoaa,
W3YyYECHHUE E€r0 CBOMCTB)

26

Boaopon — aneMeHT u
IIPOCTOE BEIIECTBO.
Haxoxnenue B mpupoe

27

duznueckue u
XUMHYECKHE CBOMCTBA
Bojopoxa. Ilpumenenune
BOJIOPOJIA

28

TloHgaTHe 0 KUCIOTaxX "
COJISIX

29

CriocoOblI mostyueHust
BOJIOpOJa B TabopaTopuu

30

[IpaxTnueckas padora Ne
4 no teme «llonyuenne n
cobupanue BOJ0poa,
W3y4YEHUE Er0 CBOWCTB)

31

MonsipHablii 00bEM Ta30B.
3akoH ABoraapo

32

Brruncienus o0béma,
KOJINYECTBA BEIECTBA
ra3a Io ero u3BeCTHOMY
KOJIMYECTBY BEIECTBA
WU 00BEMY

33

Brruncienus o0bEM0B
ra3oB [0 YPaBHEHHIO
peakIu Ha OCHOBE
3aK0HAa 00BEMHEBIX
OTHOIIICHUH T'a30B

34

duznueckue u
XUMHUYECKHE CBOICTBA
BOJIBI

35

CocTaB OCHOBaHUH.
[TonsiTie 06 MHIMKAaTOpax

36

Bopa xak pacTBOpuUTEb.
Hacrwiennsie u
HEHAaCBIIIECHHBIC
pactBopbl. MaccoBas
JIOJIs BEIIECTBA B
pacTtBope

37

[IpakTuueckas padora Ne
5 o Teme

aHaau3
POOIIEMHBIX
CUTYalUM.
Hcnonb3oBath
BOCIIUTATEIbHBIC
BO3MOKHOCTH
COJICpKaAHUS
y4eOHOro npeaMera
yepes
JIEMOHCTPALIIO
JETSIM TIPUMEPOB
OTBETCTBEHHOTO,
rpakIaHCKOTO
MOBEJICHUS,
MIPOSIBIICHUS
YEJIOBEKOTIOOUS 1
T00pOCEPICUHOCTH.
AKIIEHTUPOBATh
BHUMaHHUE
00ydJaronuxcs Ha
HPaBCTBCHHBIX
npoobiemMax,
CBSI3aHHBIX C
HayYHBIMH
OTKPBITHSIMU,
U3y4aeMbIMHU Ha
ypOKe.
Hcnonws3oBath
BOCIIUTATEIbHbIE
BO3MOYKHOCTH
COJIepP>KaHUS
y4eOHOTO MpeameTa
yepe3 moaoop
COOTBETCTBYIOIIHNX
TEKCTOB JJIsi
YTEeHHUSI, 3a]1a4 JIS
pelIeHus,
poOJIEMHBIX
CUTYyaLUil.
PackpeiTre ponu u
LEHHOCTHU
XUMHYECKUX
3HAHUM.
Bocnuranue
YBaXXUTETHLHOTO
OTHOIICHUS K
U3BECTHBIM
JesITeNsIM
XUMHUYECKON HAYKH,
WX JTOCTHIKEHUSIM.

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ch2
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bu6mmorexa [IOK
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815

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

816

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

817

bu6moreka [IOK
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bu6moreka [IOK
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818

bu6moreka [IOK
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bu6mmoreka [IOK
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bubmuoreka [JOK
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bu6mmoreka [JOK
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8§22

bu6mmoreka [JOK
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«IIpuroroBienue
pacTBOpOB C
OIpeNEeNEHHON MAacCOBOM
JIOJIEN PACTBOPEHHOTO
BELIECTBAY

38 | Kontponbnas padota No2
o teme «Kucnopon.
Bopopona. Bona»

39 Oxcuapr: COCTaB,
KJIacCH(HUKaIus,
HOMEHKJIaTypa

40 | Iomy4yeHwe U XUMUIECKHE
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

41 | OcHoBaHus: COCTaB,
KJaccuukanus,
HOMECHKJIATypa

42 | Momyyenne u
XHMHUYECKHE CBOMCTBA
OCHOBaHMI

43 | Kucnortsr: COCTaB,
KJaccudukanus,
HOMEHKJIaTypa

44 | TlonyyeHue u
XHMHUYECKHE CBOMCTBA
KHCJIOT

45 | Conu (cpenHue):
HOMEHKJIATypa, CII0COOBI
MTOJTYyYCHUS, XUMHUYECKUE
CBOMCTBA

46 | IIpakTtuueckas padota Ne
6. Pemenne
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TeMe
«OCHOBHBIC KJIaCChI
HEOPraHMYECKHX
COEIUHEHUI

47 | I'eHeTnyeckas CBS3b
MeXIy KIaccaMu
HEOPraHUYECKUX
COEJIMHEHU I

48 O6o0menue u
CUCTEMaTH3aIus 3HAHUH

49 | KontposipHas paboTa Ne3

o teMe "OCHOBHBIE
KJIaCChl HEOPraHUYECKUX
coequHeHun"

Onwuparbes Ha
JKU3HECHHBIN OTIBIT
oOyuaronuxcs ¢
y4EeTOM
BOCIIUTATEIbHBIX
0a30BBIX
HaIlMOHATBHBIX
LEHHOCTEMN
Onuparbes Ha
SKM3HEHHBIN OTIBIT
o0yJaronmxcs,
TIPUBO IS
JICICTBEHHBIE
npuMepsbl, 00passbl,
MeTapopbl — U3
OMU3KUX UM KHMT,
(GuIBEMOB,
MYJIBTHKOB,
KOMIIBIOTEPHBIX
urp. PeanusoBriBaTh
BOCITUTATEIbLHBIC
BO3MO>KHOCTH B
pa3IUYHBIX BHIAX
NEeSITeNIbHOCTH,
00yJaronuxcs co
CJIIOBECHOM
(3HaKOBON)
OCHOBOW:
cUCTeMaTHu3aIus
y4eOHOTO
MaTepuana,
CIIyIlIaHWE U aHAJIN3
BBICTYIUJICHUI
CBOMX TOBAPHIIIEH,
UHUIUUPOBATH U
MOAJIEP>KUBATh
HCCIIEIOBATENBCKYIO
JEeSITeNIbHOCTh
oOyuarouxcs B
paMKax peanusaiuu
UMU
WHAUBUAYAIbHBIX U
TPYIIOBBIX
HCCJIE10BAaTENIbCKUX
MPOEKTOB, YTO JACT
oOyuarorumcs
BO3MOKHOCTh
MpHOOPECTH HABBIK
nyOJIMYHOTO
BBICTYILICHUS TTEpe]T

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ch2

bubmmoreka
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8§23

bu6moreka [IOK
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bu6mmoreka [IOK
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bu6moreka [IOK
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8§24

bu6moreka [IOK
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825

bu6moreka [IOK
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825

bu6moreka [IOK
https://m.edsoo.ru/00ad9ch2

8§26

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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bu6mmoreka [JOK
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50

[TepBbie NONBITKH
KJIacCU(UKAIIN
XUMUYECKUX DJIEMEHTOB.
[TonsaTHE 0 rpymnmax
CXOJHBIX JIEMEHTOB

51

[Iepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
XUMUYECKUX DIIEMEHTOB
. N. MenneneeBa

52

[Iepuonsl, rpynmsl,
IO AT PYTIIIBI

53

CrpoeHue aTOMOB.
CocraB aTOMHBIX sJ1€p.
M3oTonsl

54

CrpoeHue 3IeKTPOHHBIX
000J104€K aTOMOB
AIIEMEHTOB
[Tepuoanueckoit CUCTEMBI
. 1. MenneneeBa

55

XapakTepucTuka
XUMHYECKOTO dJIEMEHTA
10 €T0 MOJIOKEHUIO B
[Tepuonnueckoii cucreme
. Y. MenneneeBa

56

3HadeHHe
[Tepuoanueckoro 3akoHa
JUTSl pa3BUTHSI HAYKU U
npaktuku. 1. .
MenneneeB — y4€HBIH,
TeJIaror U TpayKJaHuH

57

Pe3epBHbIi ypok.
O60061enue u
cUCTeMaTu3aIus 3HaHU /
Bcepoccuiickas
poBepoyHasi paboTa

58

Kountponbnas pabora No4
1o teme «CTpoeHue
aToMa. XuMHu4ecKas
cBs13b» / Beepoccuiickas
IpoBepoyHasi paboTa

59

QHCKTpOOTpI/IHaTCHLHO CTb
ATOMOB XMMHYCCKHUX
OJICMCHTOB

60

HMoHnas xuMmudeckas
CBA3b

61

KoBanenrnas oJrsIpHas
XUMHUYCCKas CBA3b

ayIUTOpUEH,
apryMEHTHUPOBaHUS
Y OTCTauBaHUS
CBOEH TOUKHU
3peHusl.
[Monnepxanue
MOTHUBAIIMH K
U3YYCHUIO
peaMeTa uepes
3HAKOMCTBO C
WHTEPECHBIMU
dakTamu 1o
paszeny.
dopmupoBaHHE
YMEHUS MPOSIBIATH
KPUTUYHOCTH K
COOCTBEHHBIM
HaMEpEHUsIM,
MBICIISIM 1
MOCTYIKaM
[IpumensTs Ha
ypoke
WHTEPaKTUBHBIC
dbopmbl  pabOTBI C
00yJarOIIMMUCS:
JUCKYCCHUH,
KOTOpBIE JAI0T
00ydJaronuMces
BO3MOKHOCTh
IPUOOPECTH  OIBIT
BEJICHUS

KOHCTPYKTHBHOTO
JIuaora.
Peanmm3oBrIBaThH
BOCIIUTATEIbHBIE
BO3MOKHOCTH B
pa3IMYHBIX  BHUJAX
EeITEIbHOCTH
oOyuarouxcss  co
CIIOBECHOM
(3HAKOBO)
OCHOBO#: BBIBOJBI U
JI0Ka3aTelIbCTBO
dbopmym, aHaIu3
dbopmyn, perieHue
TEKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
3a7a4, BBIIOJIHCHHUE
3aJJaHuN 1o

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

828

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ch2

829

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

830

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

831

bu6mmorteka [IOK
https://m.edso0.ru/00ad9ch2

832

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

bu6mmoreka [IOK
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833

bu6mmoreka [IOK
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834

bu6mmoreka [JOK
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835

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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62

KoBanenrnas HenoJssipHas
XMMUYECKas CBS3b

63

CreneHp OKUCICHUA

64

OKHUCIINTEIBLHO-
BOCCTAaHOBUTEJbHBIE
peakiuu

65

OKHUCIINTEIN U
BOCCTAaHOBUTEU

66

PesepBHBIl ypOK.
O06o00mmenue u
CHCTeMaTH3aIus 3HaHUI
o Teme «CTpoeHue
atroMa. XuMHYECKast
CBSI3bY

67

PesepBHBIi ypOK.
O0600mieHne
cUCTeMAaTU3alys 3HaHu!

68

PesepBHbIil ypok.
O060011IEHNE U
cUCTeMaTH3aIls 3HaHUH

pasrpaHUYEHUIO
TTOHSITHH.
Conepxxanus
y4eOHOTO TpeaMeTa
yepes
JEMOHCTPAIIHIO
o0yJaronuMcs
IPUMEPOB
OTBETCTBEHHOTO,
TPaXKIAHCKOTO
ITOBEICHUS,
MIPOSIBIICHUS
YeJIOBEKOIOONS U
J0OpOCEPICUHOCTH,
Hcnons30BaTh
BOCIHUTATEILHEIE
BO3MOYKHOCTHU
COJICpIKaHUS
y4aeOHOTO mpeameTa
4yepe3 moa0op
COOTBETCTBYIOIIHUX
TEKCTOB IS
YTEHHMSI, 3a]1a4 JUIS
pereHus,
pOOJIEMHBIX
CUTYallui i
00CYXICHHS B
KJ1acce.
dopmMupoBaHHe
YCTOWYUBOTO
yOeXIeHUS TECHOTO
B3aUMOJCUCTBUA
oOmecTBa u
TIPUPO/IBI,
IMOHUMAaHUS CUJIBI
MIPUPOTHBIX
SIBJICHUH U
MIPOIIECCOB,
3HAYEHUS
MIPUPOTHBIX
MIPOIIECCOB B JKM3HU
JIIOJICH.

Co3znanue ycnoBuii
s popMupoBaHus
y 00yJarommxcs
OCHOB
9KOJIOTHIECKOMN
KYJIBTYPBI.
OObscHEHUE
B3aHMOCBSI3U
noTpeOdHOCTEN

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

837

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

838

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ch2

839

bu6mmorexa [IOK
https://m.edso0.ru/00ad9ch2

839

bu6morteka [IOK
https://m.edso0.ru/00ad9ch2
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JOJEN U
YKOHOMUKH,
npooiem
OTPaHUYECHHOCTH
pecypcos.
Pacmmpenue
00IIEKYTBTYPHOTO
Kpyrosopa
IIKOJIEHUKOB Yepe3
3HAKOMCTBO C
IPUPOTHEIMU
00BEKTaMU.

Bcero

68

9 knacc (2 uwaca * 34 neoenu = 68 uacos)

Ne Tema yueOHOTrO Koua- JlesAiTeIbHOCTD 20P/ HOP
n/n 3aHATHS BO YUHUTEJS C y4eTOM
JyacoB NMPOrpaMMblI
BOCIIUTAHMS
[Tepunoanueckuit YcraHaBiuBaTh bubnuoreka [IOK
3aKOH. JIOBEPHUTEIIbHBIC https://m.edsoo.ru/00ad9ch?2
1 [Tepnognueckas 1 OTHOUIEHUS MEXITY 81
CUCTEMAa XUMHUYCCKUX yUUTEeIEM U
anementoB JI. U. 00yJaronIMMucs,
MenneneeBa CIOCOOCTBYIOIIHNX
3aKOHOMEPHOCTH B IIO3UTUBHOMY bubnuoreka [IOK
M3MEHEHHUH CBOMCTB BOCITPUSTHIO https://m.edsoo.ru/00ad9ch2
2 | XUMHUYECKUX 1 YYaIAMHUCS §2
AJIEMEHTOB TIEPBBIX TpeOboBaHUH 1
TpEX NMEPUOIOB POCHO yUUTETIS.
Knaccuduxkanus n [IpuBnekarb bu6mmoreka [IOK
3 | HOMEHKIATypa | [|BHEMaHHe https://m.edsoo.ru/00ad9ch?2
HEOPraHMYECKHX 00ydJaronuxcs K 83
BEILIECTB 00cyX1aeMoii Ha
Bunanr xumnueckoit ypoke uHpopmanuu, bu6mmoreka [JOK
4 | cBA3H W THIEI 1 AKTHBH3ALMM https://m.edsoo.ru/00ad9cb?2
KPUCTAIIUYECKUX ITIO3HAaBATCIbHOU 83
pCIJ_IéTOK JOCATCIIBHOCTHU
KontponbHas padoTa 00y4aromuxcs; bu6mmoreka [JOK
Nel no teme Bocrnuranne https://m.edsoo.ru/00ad9ch2
5 «IToBTOpEHUE U 1 YBaXHUTCIIBHOTO
yriayOlieHne 3HaHu’ OTHONICHUS K
OCHOBHLIX pa3zienoB HN3BCCTHBIM JCATCIIAM
Kypca 8 Kiacca XMMUYECKOH HayKH,
Knaccudukarus UX NOCTUKCHUAM. bubnuoreka [JOK
6 | XMMHYECKHX peakuuit 1 Hpusnexars https://m.edsoo.ru/00ad9cb2
M0 Pa3TUYHBIM BHHUMaHue 84

IIpHU3HaKaM

oOyuaronuxcs K
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[TonsiTue o ckopocTu
XUMHYECKON PEaKUU.
[TonsiTue o
TOMOTE€HHBIX U
reTePOreHHBIX
peaKuusx

ITonsarue o
XUMHYCCKOM
PaBHOBECHH.
@DaKTOpPBI, BIUAIOIINAC
Ha CKOPOCTh
XUMHUYECKON peaKIuu
H TIOJIOKCHHE
XUMHYECKOT'O
paBHOBECHS

OKHUCIINUTEIILHO-
BOCCTAaHOBUTEJbHBIE
peaxiuu

10

Teopus
AIEKTPOJTUTUYECKON
JTIMCCOLINAIIAH.
CurnbHbIe U Ci1a0bie
DJIEKTPOJIUTEI

11

HNonnsie ypaBHEHUS
peakuui

12

XuMHdecKre CBOMCcTBa
KHCJIOT U OCHOBaHHUH B
CBETE MPEACTaBICHUI
00
ANEKTPOJUTUUECKOU
JIHACCOLHAIIN

13

XuMudeckre cBolicTBa
COJIEH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUYECKOU
IHACCOLHAN

14

[TonsaTue o rumposuse
coiei

15

O06o0011IEHNE U
CHCTEMATHU3ALUS
3HAaHUU

16

[IpakTuueckas pabora
Ne 1. «Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a9»

17

KonTtponsHas padorta
Neo2 110 TEME
«INEeKTPOIUTUYECKAS

[IEHHOCTHOMY
ACTICKTY U3Y4aeMbIX
Ha YpOKE SIBJICHUH,
IIOHATUH, IPUEMOB
Hcnons3oBath
BOCIIUTATEIILHBIC
BO3MOYKHOCTH
COJICpIKAHUS
yueOHOro npeaMera
yepes
JEMOHCTPAIIHIO
0o0yJaronuMcs
IPUMEPOB
OTBETCTBEHHOTO,
TPAXKIAHCKOTO
MTOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOTFOOHS 1
T00pOCEPICUHOCTH,
4yepe3 moa0op
COOTBETCTBYIOIIHAX
TEKCTOB JIJISl YTCHUS,
3aJ1a9 JUTs penIcHHS,
pOOJIEMHBIX
CUTYallUH i
00CYXICHHS B
kiacce; [I[pumeHsTh
Ha ypoKe
UHTEPaKTUBHbBIE
dbopmBbI pabOTHI C
00yJarOIIMMUCS:
rpymmnoBas pabora
wim paboTa B mapax,
KOTOpBIE yuaT
00ydJaronuxcs
KOMaHJHOU paboTe u
B3aMMO/ICHCTBUIO C
JIPYTUMH
oOyuaronmucs.
IIpoekTupoBaTh
CUTYalluu 1
COOBITHS,
pa3BUBAIOIIHE
SMOIMOHATBHO-
[IEHHOCTHYIO cepy
oOyuatolerocs,
KYIbTYpY
NEepPEKUBAHUN U
[IEHHOCTHBIE
OpUEHTAINH peOeHKa

bubnuoreka [IOK
https://m.edso0.ru/00ad9ch2

85

bu6mmoreka [{OK
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bu6mmoteka [IOK
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bu6moreka [IOK
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84

bu6moreka [IOK
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bu6moreka [IOK
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JUCCOLMALUS.
XUMHUYECKUE PEAKIUU
B pacTBOpax»

18

OO0mas
XapaKTEePUCTHKA
rajIor¢HOB.
XnMHYeCKHe CBOMCTBA
Ha MpuMepe Xjaopa

19

XJI0pOBOJOPOL.
CousiHast KUCIIOTA,
XUMHUYCCKUEC
CBONCTBA, ITOJIy4CHHE,
IIPUMEHEHNE

20

[IpakTnueckas pabora
Ne 2 o Teme
«[Tonyyenue coistHOM
KHWCIIOTBI, U3y4EHUE €€
CBOMCTB»

21

Breramcnenns mo
YpaBHEHUSIM
XUMHUYECKUX PEAKIIUH,
€CIIM OJINH U3
pEareHToB JaH B
H30BITKE

22

Oo61mas
XapaKTEPUCTHKA
351eMeHTOB VIA-

TPYIIIbI

23

ANIOTpOTHBIE
MOIU(DUKAITUN CEPBHI.
Haxosxnenue cepsl u
€€ coeIMHEHNI B
MIPUPOJIE.

XuMudecKre cBolicTBa
cepbl

24

CepoBojopon,
CTPOCHHE,
(dbuznveckue u
XUMHYECKHE CBOHCTBA

25

Oxkcunpl cepol. CepHas
KHUCTI0Ta, (hU3HUecKue
U XUMUYECKHUE
CBOMCTBA,
MIPUMEHEHUE

26

XUMHUYECKUE PEAKIUH,
JeKalue B OCHOBE
MIPOMBILIIEHHOTO
crioco0a Moyy4yeHus
CEpPHOM KUCIIOTBHL.
XHUMUYECKOE

DopMUpOBaTh y
oOyJaronuxcs
KYJIBTYpPY 37I0pOBOTO
u

Oe3omacHOTO 00pasza
KUZHH
PopMHpOBaTh y
00yJaronuxcs
rpa)kJaHCKOM
MO3UIUH,
CIOCOOHOCTH K
TPYAY Y )KU3HU B
YCIIOBUSAX
COBPEMEHHOTO MHpA.
Opranu3oBbIBATH TSI
00yJaronuxcs
CUTYyallMil KOHTPOJIA
Y OIICHKH,
CaMOOTIEHKH (KaK
y4eOHBIX
NOCTHKEHUN
OTMETKaMH, TaK 1
MOPAITBHBIX,
HPABCTBEHHBIX,
rpaXKJaHCKUX
MTOCTYIIKOB).
OpraHu3oBbIBaTh B
pamKax ypoka
MOOUIPEHNE
y4eOHOM/CoInaIbHOM
YCIIETHOCTH U
MPOSIBIICHUH
AKTUBHOM
YKU3HEHHOM MO3ULIUU
0o0ydJaronmxcs,
[IpumensTh Ha ypoke
UHTEPaKTUBHbBIC
dbopmbI pabOTHI C
o0OyyarouMucs:
rpymmnoBas paboTa
win paboTa B mapax,
KOTOpBIE yuaT
oOyuarouxcs
KOMaHJHOU paboTe u
B3aMMOJIEVCTBHIO C
JIPYTUMH
00y4aroIuMucs;
MPUBJICKATH
BHUMaHUE
oOyuaronuxcs K
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3arpsi3HCHUE

OKpYKarOLIEH CpeJIbl
COCIMHEHUSIMU CEPbI

27

Breraucnenue
MaccOBO# J10JIn
BBIXO/Ia MPOIYKTA
peakiumn

28

Obmas
XapaKTepUCTUKa
3J1eMEHTOB VA-
rpynmnsl. A3oT,
pacrnpocTpaHeHue B
npupoje, puznueckue
U XUMHYECKHE
CBOMCTBA

29

AMMMak, ero
¢buznueckue u
XUMHYECKHE
CBOWCTBA, MMOJY4CHUE
U IpUMEHEHHe

30

[IpakTnueckas pabora
Ne 3 o Teme
«ITonyuyenue
aMMuaKa, u3yuyeHue
€ro CBOWCTBY

31

A3oTHas KuCI0TAa, €&
dbuznveckue u
XHMHYECKHE CBOMCTBA

32

Hcnons3oBanue
HUTPATOB U COJICH
aMMOHHSI B KQUeCTBe
MUHEpaJIbHBIX
yIOOpeHMIA.
XUMHUYECKOe
3arpsi3HeHue
OKpY’KaroIel cpe/ibl
COEJIMHEHUSIMU a30Ta

33

®ochop. Oxenn
docdopa (V) u
dhocdhopnas kuciora,
(dbuznveckue u
XUMHYECKHE
CBOWCTBA, MOJIyYCHUE

34

Hcnons3oBanue
¢docdaToB B kauecTBe
MUHEpaJIbHBIX
ynoOpeHuit.
3arpsi3HeHUE
MIPUPOTHOMN CpeIbl
dbocdaramu

LEHHOCTHOMY
aCIEKTY U3y4aeMbIX
Ha YpOKE SIBJICHUH,
MMOHSATHUH,

IPUEMOB
OpPTraHW30BHIBATH
paboty
00yJaronuxcs ¢
COIMAIBHO
3HAYUMOU
uHpOpManuen 1mo
MOBOJTy MOJTy4aeMOu
Ha

YpOKE COLIMAIIBHO
3HAYUMOU
uH(popMaLUU —
00CyXaTh,
BBICKA3bIBATh
MHEHHUE.
dopMHUpOBaHHE
YCTOMYHBOTO
yOEXIeHUS TECHOTO
B3aNMOJEHCTBHUSI
oOmecTBa u
IPUPOJIBI,
MOHUMAaHHUSI CUITBI
MIPUPOIHBIX SABJICHUN
U TIPOIIECCOB,
3HAYEHUS
IPUPOTHBIX
MIPOLIECCOB B JKU3HU
moneii. Co3nanue
YCJIOBUM 1J14
dbopMupoBaHUs Y
00y4arouxcsi OCHOB
3KOJIOTUYECKOU
KYJIBTYPBI.
OO0bsacHenue
B3aMMOCBSI3U
noTpebHoCTEH
JIOAEH U SKOHOMHUKH,
npobiem
OTPaHUYEHHOCTH
pECYpPCOB.
dopMHUpOBaTh y
oOyuarouxcs
KYJIbTYpY 30pPOBOTO
u

6e3omacHoro obpasza
xu3HU. [ToOyxnaTh

bubmuoreka [IOK
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35

Yraepon,
pacnpocTpaHeHue B
npupoje, puzndeckue
U XUMHWYCCKHUC
CBOMCTBA

36

Oxcunpl yriaepoaa, ux
¢busnveckne u
XUMUYECKHE
CBONCTBA.
DKOJIOTHYECKHE
po0IeMBbl, CBI3aHHBIC
C OKCHJIOM yTJIepoJia
(V)

37

VYronnHasg KUcioTa 1
e€ conn

38

[IpakTnueckas pabora
Ne 4 o Teme
"[Tomyuenue
YTJIEKHUCIIOTO Ta3a.
KauecTBennas
peakius Ha KapOoHaT-
noH"

39

ITepBoHayanbHbIE
MOHATHUS 00
OpraHUYECKUX
BEIECTBaX KaK O
COEIMHEHUSIX

yriepoa

40

Kpemuuii u ero
COeIMHEHUS

41

[IpakTrueckas padota
Ne 5. Pemienne
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
«Baxneimune
HEMETAJUIBI U UX
COEIMHEHU

42

KontponbHas padoTa
Ne3 o reme
«Baxneiue
HEMETaJUTBl U UX
COCJIMHEHUSI

43

OOmas
XapaKTepUCTHUKA
XUMHYECKUX
JJIEMEHTOB —
METAJLIOB.
Meraynueckas CBsI3b

oOyJaronuxcs
coOmoaaTh Ha YpOoKe
NPUHIUIBI Y9eOHOH
JUCITUTUIMHEI 1
CaMOOPTaHU3AIUN
[IpoextupoBats
CUTYaIluu 1
CcOOBITHS,
pa3BHUBAIOIINEC
YMOIMOHAITBHO-
[IEHHOCTHYIO cepy
o0Oyyarormierocs,
KYJIBTYpY
MEepEKUBAHUNA U
[IEHHOCTHBIC
OpHEHTAINK peOeHKa
dopMHpOBaTh y
00yJaronuxcs
KYJIBTYPY 370pOBOTO
U

Oe3omacHoro obpasa
KU3HH
dopMHpOBaTh y
00ydJaronuxcs
rpaXKJaHCKOM
MO3UIUH,
CIIOCOOHOCTH K
TPYAY U )KU3HU B
YCIOBUAX
COBPEMEHHOTO MHpa.
Opranu3oBbIBaTh 15
0o0ydJaronuxcs
CUTYaIluil KOHTPOJIA
U OLICHKH,
CaMOOIIEHKH (KaK
yueOHBIX
NOCTHKEHUN
OTMETKaMH, TaK U
MOPAJBHBIX,
HPABCTBEHHBIX,
rpaXKIaHCKUX
MOCTYIIKOB).
Opranu3oBbIBaThH B
paMKax ypoka
MOOMIPEHNE
yueOHOM/coruanbHOM
YCIIEUTHOCTH U
IIPOSIBJICHUN
AKTUBHOM
YKU3HEHHOU MO3UIIUU
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H METaJUINYECKas
KpUCTAJUTMYECKast
pemérka. Gusnyeckue
CBOMCTBA METAJIOB

44

XHUMHUYECKUE CBOMCTBA
METaJJIOB.
DNEeKTPOXUMHUYECKUIN
PsI HaPsKEHUI
METaJJIOB

45

OO6rue crmocoObl
MOJIyYCHHS] METAJJIOB.
Cmutasel. Beraucienus
10 ypaBHEHUSIM
XUMHUYECKUX PEAKIIUH,
€CIIM OJINH U3
pEareHTOB COACPKUT
npuMecu

46

[lonatne o xoppo3un
METaJIOB

47

Illenounbie METAIIBI

48

OKcuanl u
TUAPOKCHIBI HATPHUS U
KaJus

49

IllenounozeMenbHbIC
MeTaIbl — KaJbIIUN U
Maraui

50

Baxueiiue
COEIMHEHUS KaJIbIIHAA

51

O06001IeHne u
CUCTEMATHU3ALNA
3HAHUN

52

JKéctkocTh BOABI U
COCOOBI eé
yCTpaHEHUS

53

[IpakTnueckas pabora
Ne 6 o TEME
"YKécTkocTh BOIBI U
METO/JIbI eé
ycTpaHeHus"

54

AmroMuHUI

55

AmdorepHbie
CBOMCTBA OKCHIA H
TUAPOKCHIA

oOyuaronuxcs,
[IpumMensTh Ha ypoke
WHTEPAKTUBHBIC
¢dopmBbI pabOTHI €
00y4aronuMucs:
rpymmnoBas paboTa
uiu padoTa B mapax,
KOTOPBIC y4aT
00yJaronuxcs
KOMaHJHOU paboTe u
B3aUMO/JICVCTBHIO C
JIPYTUMH
00yJaronuMucs;
MIPHUBJICKATH
BHUMaHUE
00ydJaronuxcs K
IIEHHOCTHOMY
ACTICKTy U3y9aeMBbIX
Ha ypOKE SIBJICHUH,
TTOHSITHM,

IIPHEMOB
OpPTraHW30BHIBATH
paboty
00yJaronuxcs ¢
COLIMAIILHO
3HAYUMOU
nHpopMaruei mo
MOBOJly MOJTy4aeMOu
Ha

yYpOKE COLIMAIBHO
3HAYMMOU
nHpopMmaruu —
00CYyX1aTh,
BBICKA3bIBaTh
MHEHHUE.
®opmupoBaHue
YCTOMUYHBOTO
yOeXAeHUS TeCHOTO
B3aMMO/JICHCTBHS
oO1mecTBa u
PUPOJIBI,
MOHUMAaHHUSI CUJIBI
MPUPOJIHBIX SBICHUI
U TIPOIIECCOB,
3HAUCHUs
MPUPOTHBIX
MIPOIIECCOB B KU3HU
moaei. Co3nanue
YCIOBUM I
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56

Keiaeso

Oxcuppl, THAPOKCUIBI

57 | u comu xenesa (II) u
xenesa (I11)
O06o0061IeHNE u

58 | cucremaruzarus
3HAHUM
[IpakTuyeckas pabota
Ne 7. Pemenue
IKCIIEPUMEHTATLHBIX

59 | 3amau 110 TEME
«Baxmneimme
METaJLIbI 51 X
COEIMHCHUS
Breraucnenus o
YpaBHECHUSIM
XUMHUYECKUX PEaKInid,
eclin OJIVH 3
peareHToB  JaH B

60 | n30bITKE AN
COJICPKUT  MPUMECH.
Brrunciaenus
MacCOBOH JOJIA
BBIXOJa MPOIYKTa
peaKIumn
O06o00mmenue n

61 | cucremarn3anusg
3HAHHHI
KontponpHas pabota
Ne4 1(6) TEME

62 | «Baxnueiimne
METAJLIbI u X
COEIMHEHUS
BemectBa "

63 | MaTepHaibl B

HOBCGI[H@BHOI‘/'I KHU3HU
YCJIIOBCKA

64

XHUMHYECKOE
3arpsi3HEHUE
OKPYKaroILEH CpeJibl

65

Ponnb XUMHUU B
peuieHuun
9KOJIOTHYECKUX
pobsem

66

PesepBHBII YPOK.
O0o001enue "
CUCTEMAaTH3aLus
3HAHUM

dbopmupoBanus y
00yJaroIuxcsi OCHOB
AKOJIOTUYECKOMN
KYJIBTYPBI.
OObsicHeHue
B3aMMOCBSI3U
noTpedHocTen
JIIOJICH 1 DKOHOMHMKH,
npobiem
OTPaHUYCHHOCTH
pecypcoB.
dopmMHpOBaTh y
00yJaronuxcs
KYJIbTYPY 3JI0POBOTO
u

6e3omacHoro obpasa
*u3HU. [ToOyxnaTh
00yJaronuxcs
co0II0/1aTh Ha YPOKE
NPUHLIMIIBI Y4eOHOU
JUCITUTUTAHBI 1
caMOOpTraHu3aIuf
Co3nanue ycioBHit
TUTSE

dbopMupoBaHUs Y
00yJaronmuxcsi OCHOB
3KOJIOTUYECKOU
KYJIbTYpBI.
OO0bscHenue
B3alMOCBSI3U
noTpebHocTEeH
J0AeH U SKOHOMHUKH,
npobiem
OTPaHUYEHHOCTH
PECYpPCOB.
dopmupoBartsb y
oOyuarouxcs
KYJIBTYpY 370pPOBOTO
1 6€301acHOTO
00pa3a XKHU3HHU.
Bocnutanue
MO3UTUBHOTO
OTHOIIEHHUS K CTpaHe
U TOCYJapCTBY,
JKeJaHus ObITh
JIOCTOMHBIM
TpaXXKIaHUHOM.
Bocnutanue
YBXKUTEITHLHOTO
OTHOIICHHUSI K CTpaHe,
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67

PesepBHbII YPOK.
O6o006ueHne u
CUCTEMAaTH3aLus
3HaHUHU

68

Maunoit Pogune,
rOpAOCTH 32
JOCTHIKCHUS U
YCIIEXU B UCTOPUU
Poaunel.
Nuanuuuposars u
MOIIEP>KUBATH

bubnuoreka [IOK

https://m.edso0.ru/00ad9ch2

840

bubmuoreka [IOK

https://m.edso0.ru/00ad9ch2

841

Pe3epBHbIi
O06o00menue 51
cucreMaTrni3alusa
3HAHUHN

HCCIIEI0BATEIIbCKYIO
JEeSTEIILHOCTh
00yJaronmxcs B
pamMKax peai3aium
UMU
WHNBUIYATbHBIX U
TPYIIIOBBIX
HCCIICTIOBATEIILCKUX
MPOEKTOB, UTO JIACT
0o0yJaronuMcs

1 BO3MOXHOCTb
MpUOOPECTH HABBIK
CaMOCTOSITEIIBHOTO
pelIeHus
TEOPETUYECKOI
poOIEeMBl,
Pa3BuBath y
00ydJaronuxcs
MO03HABATENIbHYIO
AKTUBHOCTb,
CaMOCTOSITEILHOCTD,
WHUIUATHUBY,
TBOPUYECKHE
CrocoOHOCTH

YPOK.

Bcero

68

8 knacc

5. IPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM OBPA3OBATEJIbHOM ITPOI' PAMMBI

Kon

MpOBePsSIEMOr0
pe3yJibTara

IIpoBepsiemble nMpeMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘IaJ'ILHLIe XUMHNYCCKHUC ITOHATHA

1.1

pPaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHSATHUM: aTOM, MOJICKYJIa,
XUMHUYECKHUI 9JIEMCHT, IPOCTOC BCIICCTBO, CJIOXKHOC BCHICCTBO, CMECH
(O,Z[HOpO,Z[HaSI n HeO,[[HOpOI[HaH), BaJICHTHOCTb, OTHOCHUTCJIbHAA aTOMHas U
MOJICKYIISIpHAsA MaccCa, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHasA Macca,
MacCoBasd O0JId XUMHUYCCKOT'O 3JICMCHTA B COCAMHCHUU, MOJ'ISIpHLIfI O6’LéM,
XUMHUYCCKad peaknus, KJIaCCI/I(l)I/IKaI_II/IH peaKHHﬁI pcaknuuu COCAUHCHUA,
pCaKknuu pPA3JIOKCHHUA, pCaKUMU 3aMCHICHUS, PCAKIINU O6M6Ha, OK30- U
OHAOTCPMUUCCKUEC PCAKIUU, TEIIOBOH 3(p(peKT pcaknuuu, pacTBop,
MacCCoOBasd J0JA BEMICCTBA (HpOI_[eHTHa}I I(OHI_ICHTpaI_II/ISI) B pacTBOpPC
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1.2

WIUIIOCTPUPOBATh B3dUMOCBA3bL OCHOBHBIX XUMHYCCKUX MOHATUH U
MNPUMCHATH 3TU IOHATUA TPHU OITMCAHHUU BCIICCTB U UX HpeBpameHHﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS COCTaBIEHUS (DOPMYII BEIIECTB
Y YPABHEHUN XUMHUUYECKUX PEAKIUN

1.4

PAaCKpBIBATHL CMBICII 3aKOHOB COXPAHCHUS MACChbl BCIICCTB, IMOCTOAHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHOI'O YYCHHs, 3aKOHA ABOFaIIpO

1.5

ONpCaACIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHUAX

1.6

KIacCH(UIMPOBATh XUMUYECKHE peaknuu (10 YHCIy U COCTaBy
Y4YaCTBYIOIIHX B PEAKIMH BEIIECTB, 110 TETJIOBOMY 3D DEKTY)

1.7

BBIYUCJIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BCIICCTB

1.8

BBIYUCIISITE MAaCCOBYIO JIOJIFO XMMHYECKOTO dJeMeHTa 1o GdopMyse
COCIMHEHUS,

1.9

BBIYUCIISITh MACCOBYIO IOJIKO BEIICCTBA B paCTBOPEC

1.10

MPUMEHATh €CTECTBEHHOHAyYHbI€ METObl IO03HaHHS — HaOIIoNEHue,
U3MEpeHne, MOJIETMPOBaHHE, SKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH )

ITo Teme: «BaxkHeinme npeAcTaBUTENN HEOPrAaHMYECKUX BEIIECTB»

2.1

PaCKpeIBaTb CMBICII OCHOBHBIX XHUMHYCCKHUX IMOHSTHH: OKCHUJ, KHCJIIOTa,
OCHOBaHHE, COJIb

2.2

ONpeNeNIATh NPUHAUIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJaccy
coelMHeHu! 1o Gpopmynam

2.3

KJIacCU(DHUITMPOBATh HEOPTAHUYECKHE BEIIECTBA

2.4

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi OMHCAHUE MTPUMEPAMHU MOJIEKYISIPHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI

2.5

IIPOTHO3UPOBATH CBOMCTBa BC€IICCTB B 3aBUCHMMOCTHU OT UX KaAYC€CTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAaHUA XHUMHWYCCKUX npeBpameHI/Iﬁ B
PA3JIMIHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPaBUJIaM I0JIb30BAHUS XUMUYECKON TIOCYAON U 1TaOOPaTOPHBIM
obopynoBaHuEM, a TakKXKe IMpaBuUiaM OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUM C MHCTPYKLIHUSAMHM 110 BBIIOJHEHHUIO JIaOOPATOPHBIX
XMMHUYECKHX OIBITOB I10 MMOJIY4YEHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB
(BoopoJia M KHCIOpPOJa), NMPUTOTOBICHUIO PACTBOPOB C OMpEAETIEHHOM
MacCOBOM Ji0Jield PacTBOPEHHOTO BELIECTBA, IUIAHHUPOBATh U MPOBOIUTH
XMMHYECKHE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOIIIbIO MHAUKATOPOB (JTakMyc, heHondranent, METUIOpaHK U

Apyrue)

2.7

ITPOBOJUTH paC‘IéTH 110 YpaBHCHUIO XUMHYECKOH pC€aKuun

ITo Teme: «Ilepuonnueckuii 3akoH u [leproanueckas cucreMa XMuMUYECKUX
anemenToB J[. M. MenneneeBa. Ctpoenne aromMoB. XUMHUYECKasi CBA3b.
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKITUN»

3.1

pPacCKpbIBaTb CMBICJI OCHOBHBIX XHUMHYCCKUX MMOHATHM: AApO aTroMa,
BHCKTpOHHLIﬁ (PR (0% aToMa, aTOMHas Op6I/ITaJ'IB, paanyc aroMma, XUMHUYCCKasa
CBA3b, noJrsIipHasd u HEMOJIApHas KOBaJICHTHAas CBA3b,
QJICKTPOOTPUIATCIIBHOCTh, MOHHAsA CBA3b, MOH, KaTUOH, AHUOH, CTCIICHbL
OKHCJICHHUA

3.2

KJ'IaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUEC DJICMCHTHI




3.3

OTMHCHIBATh M XapakTepuszoBaTh Tabmuunyio (opmy Ilepuoamueckoii
CHUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3jiuyarh T[OHATHUS «IJIaBHAs
noarpymnmna (Arpynmna)» u «mobounas noarpymnmna (brpymma)y», «manbsie» u
«OOJBIIHEY TIEPUOJIBI

3.4

packpbiBath  cMmbich  [lepuogmueckoro 3akoHa J[.M. MeHnneneesa:
ACMOHCTPUPOBATL INOHHUMAHUC HCpHOHquCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX JICMCHTOB OT UX ITOJIOXKCHUS B Hepnoanqecmﬁ CUCTEME

3.5

COOTHOCHTH 0003HAYCHHSI, KOTOPbIE UMetoTCs B Tabnwmie «Ilepuomuaeckast
cucteMa xumuueckux osjemeHToB .M. MenaeneeBa» C YHCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apsn  sapa, OOINee YHCIO HIEKTPOHOB U pachpelesieHue X I0
ANIEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIATh CTCIICHL OKHMCJIICHUA 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHUAX

3.7

ONpEAENATh BHUJA XUMUYECKOW CBSI3M (KOB&JIEGHTHAas M HOHHAas) B
HEOPraHMYECKUX COCAUHEHUAX

KJaccC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'0 00111eT0 00pa30BaHus

1

ITo Teme: «BelecTBO M XMMUYECKasi PEAKIUSI

1.1

pacKkpbIBaTh  CMBICI OCHOBHBIX XUMHYECKMX IIOHSATHH: pacTBOp,
ANIEKTPOJUTHI,  HEINNEKTPOJIUTHI,  DIEKTPOJIUTUYECKAas]  JIUCCOIHAIIMS,
peakuud HOHHOro oOMeHa, Karajau3aTop, XUMHUYECKOe paBHOBECHE,
oOparuMble U HeoOpaTUMble peakluu, OKUCIUTEIbHOBOCCTAHOBUTEIbHbBIE
peaKkluy, OKHCINUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTaHOBJICHHE,
aloTponusi, aM(QOTepHOCTb, XUMUYECKasi CBsI3b (KOBaJeHTHAas, MOHHAs,
MeTaJUIn4yecKasi), KpUCTAIJIMYecKass pemérka, CIUIaBbl, CKOPOCTh
XUMHUUYECKON peaKiuu

1.2

WITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATUH |
IMPUMCEHATH OTU IMOHATHA ITPU OMMHMCAHUN BEUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPAaBHEHHUS OJICKTPOJUTHYCCKON JTUCCOLMALMU KHCJIIOT,
IIeJIOYeH M COJICH, MOJTHBIC U COKPANIEHHBIC YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa

1.4

PacKpbIBaThb CYIIHOCTb OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ
MOCPCACTBOM COCTABJICHUA DJICKTPOHHOI'O OajaHca dTHUX peaKHI/Iﬁ

1.5

IIPOBOJUTH paC‘IéTH 110 YpaBHCHUIO XUMHYECKOH pCaKnuun

ITo Temam: «Hemeramnsl M MX cOeOUHEHUSA» U «MeTalibl M HX
COCOUHCHUA

2.1

XapakTepu3oBaTh (OMHCHIBaTh) OOIIME U cHenuduueckue XUMHUYECKUE
CBOMCTBAa MPOCTBIX U CIJIOKHBIX BEIIECTB, IMOATBEpPXkIasi OIUCAHUE
npUMepaMu MOJIEKYSIPHBIX M HWOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHii

2.2

COCTAaBJIATh YpPABHCHUSA peaKHHﬁ, MOATBCPIKAAOIMINX CYHICCTBOBAHHUC
TeHETUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOICTBAa BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUA,
BO3MOKHOCTH IIPOTCKAHUA XUMHUUCCKHUX HpCBpaH_ICHI/Iﬁ B PA3JIMIHBIX

YCIIOBHSIX




2.4

ClenoBaTh  IpaBUjaM  MOJIb30BAHHUS ~ XUMHUYECKOM  MOCYHOM H
naboparopHeiM 000pYIOBaHHWEM, a TakXkKe TMpaBuiIaM OOpalleHus C
BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIMSMH TIO BBIIOJHEHUIO
71a00pATOPHBIX XUMHYECKUX OTBITOB IO TMOMYyYEHUI0 U COOMpAHUIO
ra3o00pa3HbIX BELIECTB (AaMMHUaKa U YIJIEKUCIIOTO ra3a)

2.5

IPOBOJUTh  pEaKIMU, TOATBEPKIAMONIMNEC  KAYCCTBCHHBIH  COCTaB
pa3lIMYHBIX BEUICCTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUJ-, OPOMUIL,
uoau, KapooHart, ¢ocdar, CHIUKaT, Cyab(ar, THIPOKCHIUOHBI, KATHOHBI
AMMOHHMSI, MOHbI M3y4YCHHBIX METaJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYCCKUX BEIICCTB

ITo Teme: «XuMHS U OKpYyXKaroIIas cpeaar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHueckux nonsatui: IIJIK Bemecrtsa;
KOppO3Hsi METAJUIOB
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MPUMEHSTh OCHOBHBIC OIIEPAIlUU MBICTUTEIILHOH IeATEIbHOCTH — aHATN3
U CHHTE3, CpaBHEHHE, O0O00OIIeHne, CHUCTEeMaTu3allii0, BBISBICHUE
MIPUYUHHO-CIICJICTBEHHBIX CBS3€H — I M3y4YCHHUS CBOWCTB BEIIECTB U
XAMHYECKHX PEAKIUH; EeCTCCTBEHHOHAyYHBIC METOJbI ITO3HAHUS —
HaOJIO/IeHNEe, M3MEpEHUE, MOJICITHPOBAHKE, DKCIICPUMEHT (peasIbHBIA U
MBICJIEHHBIH )




8 kiacce

6. IPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUA

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJIBHBIC XUMHUYCCKHUC ITOHATHUA

1.1

[Ipenmer xumun. Ponb XuMuM B )KU3HH YeIOBEKAa. XUMHS B CUCTEME HayK. Tena u
BemiecTBa. du3nyeckrue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

ITonsarue o METOAax IIO3HaHUA B XHUMHUU. Yucteie BeI€CTBaAa U CMECCH. CrocoOsbl
pa3iesieHus: cMecen

1.3

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3IeMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThie U croKHBIE BEMIeCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE

1.4

Xumunueckass (opmyna. BaneHTHOCTh aroMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH
MOCTOSIHCTBA coCTaBa BemecTB. OTHOcUTeNnbHas aroMHasi Macca. OTHOCHUTEbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0Jsi XMMUYECKOTO 2JIEMEHTA B COCTUHEHUHT

1.5

KonuuectBo BemectBa. Monb. MossipHas Mmacca. B3anmMocCBsI3b KOJIMUECTBA, MACCHI
W 4YHCJIa CTPYKTYPHBIX €IUHUIl BemlecTBa. Pacuérel mo dopmyrnaM XMMHYECKHUX
COCIMHEHU I

1.6

DuU3NYECKUe U XUMUYECKHUE SIBICHUS. XUMUYECKasl peakius U €€ MPU3HaAKHU. 3aKOH
COXpaHEHHUs] MacChl BEIIECTB. XHMHUYECKHe ypaBHeHms. Kriaccubukamms
XMMHUYECKHUX PEaAKIHi (coenHeHus, pa3JIoKEeHHs], 3aMelleHusl, 0OMeHa)

1.7

XUMUYECKUNA SKCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYIOH, C MpaBUIIAMU
paboThl B Taboparopun U mpuéMamu oOpaIieHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM,
M3ydeHue U onucanue (GU3NYECKUX CBOWCTB 00pa3lOB HEOPraHMYECKUX BEUIECTB,
HaOmonenne gunueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PACTHPAHHUE caxapa B
CTYIKEe, KWIEHWE U KOHJCHCAlMs BOJbI) MU XUMHUYECKHX (TOpEeHHE CBEuH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICUCTBHE Mejla C KHCIIOTOW) SIBICHUM,
HaOIOeHWe U ONMCaHWE TMPU3HAKOB TNPOTEKAHHUS XUMUYECKUX PpeaKIuil
(paznokeHue caxapa, B3aHMOJCICTBHE CEpPHOM KHUCIOTHI C XJOpuAoM Oapus,
paznoxenue ruapokcuna menu(ll) mpu HarpeBaHuM, B3aMMOJEHCTBUE jKeje3a C
pactBopoM conu menu(Il), nzyuenne cnocoOoB pasneneHus cmeceld (C MOMOIIbIO
MarHura, (QWIBTPOBAaHUE, BBIMApUBAHUE, JUCTWILISALUSA, Xpomarorpadus),
MIPOBEJICHHE OYUCTKU TMOBAPEHHON COJIM, HAONIOACHHE M ONMUCAHUE PEe3yJIbTaToB
MIPOBEJICHUS OMbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsS MaccChl, CO3/1aHue
MoeJIel MOJICKYIT (IIIapOCTEPKHEBBIX )

Baxneiiue NpCACTABUTCIIM HCOPIraHNICCKUX BCHICCTB

2.1

Bo3snyx — cmech razos. CocraB Bo3ayxa. Kucnopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxxaenue kucinopoja B mpupoe, Gu3nueckue 1 XMMUIeCKre CBOMCTBA (peakiuu
ropenusi). Okcuapl. [Ipumenenue kuciaopoga. CrocoObl MOMy4eHHUS] KUCIOPOAa B
naboparopuu U npoMelieHHocTU. KpyroBopot kucinopona B mpuponae. O30H —
AITOTPOTHAsI MOAU(UKALIMS KUCIOPOa

2.2

TennoBoii 3¢hexT XuMHUYeckoil peakuuu, TEpPMOXUMUYECKHE YPABHEHUS, 9K30- U
SHJIOTEPMUYECKHE peakuuu. TOIuIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3IyXa,
yCUJIEHHE MTapHUKOBOTO 3¢ dekTa, pazpylieHrne 030HOBOTO CII0s
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Bomopon — snmemeHT M mpocToe BemiecTBO. HaxoxknaeHwe Bojopoma B IPUPOJE,
(bur3nYecKre U XUMUYECKHE CBOMCTBA, TIPUMEHEHHE, CIIOCOOBI motydeHus. Kucinorer u
coJn

2.4

MomnsipHblit 00bEM ra3zoB. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBorcTBa BoJbl. Bona kak pactBopurens. PactBopbl. HacklieHHsie 1
HEHACBHIIIEHHbIE pacTBOpbl. PacTtBopumoOcTh BemiectB B Boae. MaccoBas J0Jist




BEILECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poisib pacTBOpOB B
IpUpOJIE U B KU3HU uyesoBeka. KpyroBopoT Boabl B IpUpoJE. 3arps3HEHHE
IpUpoAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukamuss Heopranmueckux coeaumnenuid. Oxcuabl.  Kiaccudukarus
OKCHJOB:  coieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) W
HeconeoOpasyromue. Homenknarypa oxcuzoB. QDuU3MUECKHEe W XUMHUUYECKHUE
cBOMCTBA OKCUIOB. [lonyyeHne okcuaoB

2.7

OcHoBanwms. Kiaccuukanus ocHOBaHMIA: MIETOYM U HEPACTBOPUMEBIE OCHOBAHUSI.
Homenknarypa ocHoBaHui. PU3HYECKHME M XMMHYECKHE CBOWCTBA OCHOBAHUIA.
[Tonydyenune oCHOBaHUI

2.8

Kucnotel. Knaccudukarmus kucinor. Homenknarypa kucinoT. ®Pusnueckue Hu
XUMHYECKHE CBoOicTBa KHCIOT. Psang axruBHOcTM MerammioB H.H. bekertona.
[TonyyeHnue KuCIOT

2.9

Comun. Homenkmatypa coneil. ®u3nvecKne M XUMHUYECKHE CBOWCTBA COJICH.
[Tony4yenue conen

2.10

I'enernueckas cBI3b MCXKIY KilaCCaMU HCOPraHNMYCCKUX COGI[I/IHGHI/IfI

2.11

XVUMHUYECKUH IKCTICPUMEHT: Ka4eCTBEHHOE OTPEJICIICHHIE COIeP KaHMs KHCIIOPO/ia B
BO3JyXe, MOYyYCHUE, COOMpaHKe, PacTiO3HABAaHNWE U U3YUYE€HHUE CBONCTB KHUCIOPO/a,
HaOJTIOIEHNE B3aUMOICHCTBHS BEIIECTB C KUCIIOPOJIOM U YCIIOBHS BOSHUKHOBEHUS U
MPEeKpaIeHUs TOpeHus (IoXkKapa), 03HAKOMIICHUE ¢ 00pa3IiaMy OKCHJIOB M OTIMCAHHE
WX CBOKCTB, MOJTydeHHUE, COOMpaHKe, paclio3HaBaHUE W U3yICHHE CBOMCTB BOIOPO/Ia
(ropenue), B3ammojercTBue Bojopona ¢ okcugom  memu(Il)  (BosmoxkHO
HCIIOIB30BaHNE BHUICOMATEPUAIIOB), HAOIIONEHEe 00pa3IoB BEIIECTB KOJIMYECTBOM
1 Mmomb, wuccnemoBaHWe OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPENEIEHHOW MACCOBOM J0JIeH
pacTBOPEHHOIO BEUIECTBAa, B3aUMOJCICTBHE BOIbI C MeTallaMd (HATpHUEM U
KamplueM) (BO3MOXKHO  HCIIOJIb30BAaHWUE  BHUICOMATEPHANIOB),  OMPEICIICHHE
PacTBOPOB KHUCIOT U IIEJI0YeH C MOMOIIbIO HHIANKATOPOB, UCCIEOBaHUE 00pa3IoB
HEOPraHMYECKHX BELIECTB PA3IMYHBIX KJIACCOB, HAOMIONCHHE U3MEHEHHS OKPaCKU
WHMKaTOPOB B PacTBOpax KHUCIOT U ILIEI0YeH, U3y4eHHEe B3aUMOICHCTBUS OKCHa
menu(Il) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCJIOT C METa/NIaMH, PEaKIIHi
HEUTpalu3aluy, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTajuia IpYyr'uM U3 PacTBOpa COJIH, PELICHUE SKCIEPUMEHTAIbHbBIX 3a1a4 110 TeMe
«BaxxHe#me Kiacchl HEOPraHUYECKUX COCTUHECHHI»

Ilepuonuueckuii 3akoH u [lepuoanueckas cucreMa XuMudeckux 3nemMeHToB JI. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUUYECKasi CBsI3b. OKUCIUTENBHO -
BOCCTAHOBUTEJILHBIC PEAKIUU

3.1

[TepBbie MOMBITKK KIACCU(PUKAIIMU XUMHYECKHX 3JeMeHTOB. [loHsTHEe 0 rpymmax
CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMEIbHbIE METAIIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOphle 0O0pa3yloT amM(pOTEepHBIE OKCHIBI U
TUJPOKCH]IBI

3.2

[lepuomnueckuii 3akoH. llepumonnueckas cucrema xumuudeckux viemeHToB J[U.
MenneneeBa. Koportkonepuoanas u miauHHONepuoaHas (opmbr Ilepuonnyeckoit
cucremsl xumudeckux dsneMeHToB J[.M. Menneneesa. Ilepuonsl M rpymisl.
DU3NYECKUN CMBICII NTOPSAIKOBOTO HOMEPA, HOMEPOB NIEPHOJIA U TPYIIILI AJIEMEHTA
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Crpoenne aromoB. CocraB aToMHbIX siaep. M3orombl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  00OJOYeK aToMoB mepBbIX 20 XMMHUYECKUX  DJIEMEHTOB
[lepuonnueckoir cucremsl J[.M. Menneneesa. XapakTepuCTHKAa XUMHUYECKOTO
AJIEMEHTA MO €ro noJiokeHuro B Ilepuoanueckoit cucreme J1.M. Menaeneesa




3.4

3aKOHOMEPHOCTH  W3MEHEHHUs paauyca aTOMOB XUMHUYECKHUX  DJIEMEHTOB,
METaUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpyIIaM U NepuojaMm. 3HaYeHUe
IIepnonnueckoro 3akoHa u lleprogudeckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U nnpaktuku. J[.M1. MenzeneeB — y4€Hbli U rpaskIaHUH

3.5

Xumuueckasi  cBs3b. KoBanmeHTHas  (MOJsipHAasT W HENOJISIpHAsl)  CBSI3b.
DIEKTPOOTPUIIATEIPHOCTh XUMUUECKUX IeMEHTOB. MoHHAsI CBSI3b

3.6

Creneb  okuciacHHsA. OKHCIMTEIHHOBOCCTAHOBUTCIIHHEIC pCaKunu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIN

3.7

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHHE 00pa30B BELECTB METAIJIOB U HEMETAJLJIOB,
B3aUMO/IEICTBHE I'MIPOKCH/IA LIMHKA C pACTBOPAMU KUCJIOT U LIEJIOUeH, IPOBEICHHE
OTBITOB,  WUIIOCTPUPYIOUIUX  NPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuy pas3ioKeHus, COSAMHEHNUS)

KJaccC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

BeniectBo u xumuueckas peakius. [lopropenue

1.1

[Iepnonnueckuit 3akoH. Ilepmonnueckas cucreMa XUMHYECKUX dnnemeHToB J[.M.
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XMMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, KaIHs, KaJbIUs U UX COEIMHEHUI
B COOTBETCTBHH C IOJIOKEHUEM IEMEHTOB B [leproanueckoii CHCTEME U CTPOEHUEM
MX aTOMOB

1.2

CrpoeHue BeecTBa: BUAbl XUMHUYECKON CBSI3U. THUIBI KPUCTAINYECKUX PEIIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPHUCTAUIMYECKOW PEIIETKH U BUAA
xuMudeckoil csa3u. Knaccudukanus m HOMEHKIIaTypa HEOpPraHUYECKUX BEIECTB
(MexayHapoaHas U TpUBHAJIbHAS). XUMHUECKUE CBOMCTBA BELIECTB, OTHOCSIIUXCS
K Ppa3JInYHbIM KJIACCaM HEOPraHMYECKUX COCAMHECHUN, TCHETUYECKash CBA3b
HEOPraHMYECKHUX BEIIECTB

1.3

Knaccudukaims XuMHUUYECKUX peakuil MO pa3jMyHBIM MpU3HaKaM (IO YUCIY H
COCTaBy Yy4YacTBYIOUIMX B pEaKIMH BELIECTB, IO TemioBoMy 3¢dekry, Mo
W3MEHEHHUIO CTENEeHEeH OKHCIIEHUsI XMMHUYECKUX AJIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYaCTHIO KaTaiau3aTopa). DK30- U 3HJOTEPMUUYECKHUE PEaKIUU, TEPMOXUMUYECKUE
ypaBHeHus. [IoHsTHE O CKOPOCTH XUMUYECKON peakIuu

1.4

[Tonsitne 00 0oOpaTMMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. llonsrue o
TOMOTEHHBIX U TeTEPOTEHHBIX peakuusax. [loHsATHE O XMMHUYECKOM pPaBHOBECHUHU.
@DakTophl, BIUAIOLNIME HA CKOPOCTh XHUMHYECKOM pEAaKIUU U MOJIOKECHUE
XMUMHYECKOTO PAaBHOBECHS

1.5

OKXHCIUTEIIBHO-BOCCTAHOBUTEIILHBIE pCaKuuu, 3JI€KTpOHHBII71 banaHC
OKHCIIUTENHLHO-BOCCTAaHOBUTEIBHOM PCAKINH. CocraBneHue ypaBHeHI/Iﬁ
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_lI/Iﬁ C HCIIOJIB30BAHUEM METOJa
QJICKTPOHHOT'O OanaHca

1.6

TeOpI/IH 3JICKTpOJ'IPITPI‘-ICCKOI>i JUCCOoanu. 9HeKTpOJ'II/ITLI U HEOJIICKTPOJIUTHI.
KaTI/IOHLI, aHHOHBI. MeXaHH3M OHCCOIMAIlUM BEIIECTB C pa3jInUHbIMU BUAaMU
XUMHU4YecKkol cBs3u. CTeIeHb JAUCCoranu. CunbHbIC M clla0Oble AJICKTPOJIUTHI.
Peakuun woHHOrO oOmeHa. YcloBus MMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MeHa,
IIOJIHBIC H COKpaH_IéHHBIe HOHHBIC YpPAaBHCHUA peaKHHﬁ. CaolicTBa KHUCJIOT,
OCHOBAHMI U COJICH B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00 BHCKTPOHI/ITI/I‘IGCKOI\/'I JUCCOIIHMAIIH.
KauecTBeHnnsbie pCaKkr Ha HOHBI. Ilonsatue o TUAPOJIN3C colieit

1.7

XUMHUYECKHI OKCIICPUMCHT: O3HAKOMJICHHC C MOACIAMU KPUCTAINYCCKUX
peHléTOK HCOPraHNM4YCCKUX BCUICCTB — MCTAJUIOB 1 HCMCTAJJIOB (rpa(bHTa u aJ'IMa3a),




CIIOKHBIX BEILECTB (XJIOpUJA HATpuUs); HCCIEJOBAaHHE 3aBUCUMOCTH CKOPOCTHU
XUMUYECKON peakiuu OT BO3ACHCTBUSA Pa3IMUHBIX (DAKTOPOB; HCCIEIOBAHUE
JIEKTPONPOBOJHOCTH PAacTBOPOB BEUIECTB, IpoLEcca JUCCOLMALUN KHUCIIOT,
uiesiouel U cojiedl (BO3MOXKHO HCIOJIb30BaHME BMJIEOMATEPUAJIOB); MPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIIUX TNPU3HAKK TNPOTEKAHHWS pPEaKIWii MOHHOTO OOMEHa
(oOpazoBanme ocaaka, BBIJICIEHHE Tra3a, oOOpa3oBaHUE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLUN
(ropeHue, peaklMy pa3jokKEHUs, COCTMHEHUS); paclO3HABaHHE HEOPraHUYECKUX
BCIICCTB C IIOMOIIIBIO Ka4Y€CTBCHHBIX peaKuHﬁ Ha HOHBI, peIICHUC
OKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u ux COCINHCHUA

2.1

OO01as xapakTepucThka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CrpoeHue U (U3HUECKHE CBOWCTBA TMPOCTHIX BEIIECTB —
rajoreHoB. XWMHUYECKHE CBOWCTBA Ha TMpUMeEpe XJopa (B3aUMOJCUCTBUE C
MeTaJllaM{, HeMeTajulaMM, Iienoyamu). XmopoBojgopona. ComnsiHas KHCIOTA,
XUMHYECKHE CBOWCTBA, TNOJy4YeHUEe, mpumeHeHue. JleiictBue xjmopa U
XJIOPOBOJIOPOJa HAa OpraHu3M YesloBeKa. BaxHeilme XIopuasl U KX HAX0KICHUE B
IpUpoie

2.2

O6mas xapakrepucTtuka 3neMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue u (U3NYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJa U cepbl. AJUIOTPOINHbIE MOIU(UKALIMU KUCIOPOJa U CEpPHI.
XuMmuyeckue cBoiicta cepbl. CepoBOJOPOJ, CTPOEHHUE, (PU3HUECKHE U XUMUYECKUE
cBoiicTBa. OKCU/IBI Cephl KaK MPeICTaBUTEIH KUCIOTHBIX OKCUI0B. CepHasi KUCIIOTa,
(dbu3UYecCKre U XUMHUYECKHUE CBOMCTBA (0OIIHe KaK MPEICTaBUTEINS Kilacca KUCIOT U
cnenuduueckre). XUMUYECKUE pPEaKlUM, JIeKallue B OCHOBE IPOMBIIIJICHHOTO
crocoba momydeHus: cepHoil KuciotThl. [Ipumenenune. Conau CEpHOM KHUCIOTHI,
KaueCTBEHHas peakius Ha cynbdar-uoH. Haxoxaenue cepbl U €€ coeAMHEHUN B
npuposie. XUMHUECKOE 3arpsi3HEHUE OKpYXKarollel cpelnbl COCAMHEHUSMHU CEepbl
(KuCIOTHBIE JIOKIW, 3arps3HEHHe BO3AyXa M BOJOEMOB), CIIOCOOBI  €ro
MIPEeIOTBPAIICHHS
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OO6mas xapakrepucTuka 3eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, pacClIpOCTpaHEeHUE B IPUPOJE, PU3NUECKUE
U XUMHUYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUak, ero pusnyeckue
U XUMHUYECKHE CBOMCTBA, moiydeHue u npumeHeHue. Coiam aMMOHHS, HUX
¢busznueckue U XMMUYECKHWE CBOWCTBA, mpuMeHeHue. KadecTBeHHas peakuusi Ha
MOHBl aMMOHHA. A30THas KHUCIIOTa, €€ mMoiydeHue, (U3MUecKue M XUMHYECKHe
cBoiicTBa (0OIIME Kak MPEACTaBUTENs Klacca KHUCIOT U creuuduueckue).
Hcnonb30BaHue HUTPATOB U COJICH aMMOHUS B KAUY€CTBE MUHEPAIbHBIX yIOOpEHUH.
XUMHUYECKOE 3arps3HEHNUE OKPYXKAIOIIEeH Cpebl COSTUHEHHUSIMH a30Ta (KUCIOTHBIE
JIOXK M, 3arpsiI3HEHUE BO3TyXa, TOYBHI U BOJOEMOB)

2.4

®ocdop, amnorponHsle Moaupukanuu Gocdopa, QUMUECKHE U XUMHUECKUE
coiictBa. Oxenp pocdopa(V) u pochopHas kucnora, puznyeckrue 1 XUMHUUECKUE
cBOMicTBa, mnonydyeHue. Mcmonp3oBaHue ¢ocdartoB B KauecTBE MHHEPAIbHBIX
ynoopeHuit

2.5

OOmas xapakrepucTuka aneMeHToB [VA-rpynnbl. Oco6eHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHHs. YIIepoJ, aUIOTPONHbIE MOAU(DUKAINH,
pacrpocTpaHeHue B MpHpoJe, (PU3NYECKHe U XUMUYECKHUE CBOWCTBA. AJCOPOIHSL.
Kpyrosopor ymiepoga B mnpupoge. Okcuabl ymiepoaa, ux (Qusnueckue u
XMMHMUYECKHE CBOMCTBA, IEMCTBUE HA )KUBbIE OPIraHU3MBI, [IOJYYEHHE U IPUMEHEHHUE.




DKOJIOTUYECKUE TPOOIEeMBI, CBsi3aHHbIE ¢ oOkcujaoMm yriaepoaa(lV); rumotesa
100aTPHOTO TIOTEIUICHUST KIIMMaTa; MapHUKOBBIN 3 (deKT. YronbHas KucioTa u e
colmu, X (QU3NYCCKUE W XUMHUYECKHE CBOICTBA, IMOJyYCHHWE WM TIPUMEHEHUE.
KadectBennast peakiusi Ha kapOoHAT-HOHBI. Vcronb30BaHue KapOOHATOB B OBITY,
MEMIIMHE, TPOMBIIUICHHOCTH U CEIIbCKOM XO3SIICTBE

2.6

[lepBoHauanpHbple MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COEIMHEHUSX
yrepoza (MeTaH, 3TaH, ATUJIEH, alleTUJIEH, ITaHOJI, INIMLEPUH, YKCYCHAsl KUCII0TA).
Wx cocTtaB u xumudeckoe crpoeHue. [loHsTHe 0 OHOIOTHYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oenmkax, yIIeBoJaXx — M MX POJIM B JKU3HU dYelOBeKa. MarepuaibHOe
€/IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COEIUHEHUN

2.7

Kpemuuii, ero ¢usznueckue u XUMHUYECKUE CBOMCTBA, MOJIY4YEHHE U MPUMEHEHHUE.
CoenuHenus kpeMHus B npupojie. O0uiue npencrasieHus 06 okcuae kpeMuus(1V)
n KpeMHHEBOM kucioTe. CHIMKaThl, MX HCIOIb30BaHUE B OBITY, MEIUIMHE,
MIPOMBILIUIEHHOCTH. BakHEHIMe CTpOUTENbHBIE MaTepHallbl: KepaMHUKa, CTEKIIO,
IIeMeHT, OeToH, xkene300eToH. [IpoGrmeMbl  GE30MaCHOTO  UCIOJIB30BAHUSA
CTPOUTENbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM KU3HU

2.8

XUMUYECKUH OKCIEPUMEHT: H3y4eHHEe O0Opa3loB HEOPraHWYECKHX BEIICCTB,
CBOMCTB COJIIHOW KHCJIOTBI; MTPOBEIECHUE KAYECTBEHHBIX PEAKIIMI Ha XJIOPHUI-HOHbI
)51 Ha6J'[IO)IeHI/Ie IMPU3HAKOB HNX NPOTCKAHUA; OIIBITBI, OTpaKArOIINC (1)I/ISI/I'-ICCKI/IG u
XHMMHYECKHE CBOWCTBA TAJIOTEHOB M WX COCIMHEHHUU (BO3MOXHO HCIIOJIB30BAaHUE
BHJIEOMATEpUAJIOB); O3HAKOMJIEHHME C oO0pa3laMu XJIOpHUIOB (TajloreHHJIOB);
O3HAKOMJICHHE ¢ 00pa3IaMu cephl U e€ COeNMHEHUSIMHU (BO3MOXKHO HCIIOJIh30BaHUE
BHJICOMATEPHUAIIOB); HAOIIONEHHUE Tpollecca OOyriIMBaHUS caxapa Mo JACHCTBHEM
KOHILICHTPUPOBAaHHOW  CEPHOM  KHUCIOThI; H3YyYEHHE XUMHYECKHX CBOMCTB
paz0aBIeHHON CEPHOM KUCIIOTHI, TPOBEICHNE KaueCTBEHHOM peakinK Ha CyIb(har-
MOH M HaOmIofeHue Mpu3Haka €€ MPOTEeKaHUs; O3HAKOMJICHHE C (PU3UUECKUMU
cBoiicTBaMH a3ota, ¢ochopa M UX COCAMHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE
BHJICOMATEPHUATIOB), 0Opa3liaMi a30THBIX U (POocHOpHBIX yIOOpEeHUI; MOJIydeHHE,
coOupaHue, pacro3HaBaHHE€ ¢ U3yYEHHE CBOWCTB aMMHUaka; MpOBeICHUE
KaueCTBEHHBIX Peakuil Ha HOH aMMOHUS U pocdar-nuoH U u3yyeHne MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHNE BUJICOMAaTEpPUAIIOB); U3yueHUe Mojienei
KPUCTAJUNIMYECKUX pPEIETOK anmasza, rpadura, ¢ymuiepeHa; O3HAKOMJICHHE C
MPOLIECCOM  aJICOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM H
YCTPOICTBOM MPOTHBOra3a; MojydeHHe, coOMpaHue, pacro3HaBaHHE U U3y4EHUE
CBOICTB YITICKUCIIOTO rasa; MpOBEICHUE KaYeCTBEHHBIX PEaKInii Ha KapOoHaT- U
CHWJIMKAT-UOHBl M H3y4YeHHE T[PU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIKEH CHIIMKATHOM MPOMBIIIJICHHOCTH; PEIICHHE SKCIIEPUMEHTANbHBIX 33124
1o TeMe «BakHellne HeMeTauIbl M UX COCAMHEHUS

MeTtanisl 1 UX COCIUHEHUS

3.1

OOmras XxapakTepucTUKa XUMHUYECKUX DJIEMEHTOB — METAIJIOB Ha OCHOBAaHUU UX
nojoxenus B Ilepuonnueckoi cucreme xumuyeckux ameMmeHToB [[.M. Menneneesa
U cTpoeHust aToMoB. CTpoeHue MeTamuioB. MeTtajuinueckas CBsA3b M MeTauIMuecKast
KPUCTAJTNYECKAsl PEIIETKA. DNEKTPOXUMUYECKUM psAJl HAPSHKEHUI METaJNIOB

3.2

dusnueckue M XMMHUYECKHE CBOIicTBa MeraiioB. OOmue crnocoObl MOIyYeHHs
MeTayioB. IloHsATHE O KOpPpO3MM METaJlIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
koppo3uu. CrutaBbl (cTajb, YyryH, JIOPATIOMHUHMN, OpOH3a) M MX MpPUMEHEHHE B
OBITY U IPOMBIIIJICHHO CTH




3.3

lenouynsle Metaybl: mojoxeHue B [lepuoguueckoil cucTeMe XUMHUYECKUX
aeMeHToB JI.M. Menneneesa; CTpoeHHE MX aTOMOB; HAXOXKJIECHHUE B IPUPOJIE.
duznyeckue U XUMMUYECKUE CBOICTBA (Ha mpumepe HaTpus U Kanus). OKCUIBI U
TUAPOKCHUIbI HAaTpus U Kanus. [IpumMeHeHue menoyHblX METaUIOB U UX COETMHEHUI

3.4

[Ilero4HO3EMENBHBIE METAUIBI MAaTHAW 1 KaJdbLUi: NOJIOKeHHE B [lepuoamyeckoit
cucreme xumuyeckux anemeHtoB J[[.M. Menneneesa; cTpoeHHE HUX AaTOMOB;
HaxoXkaAeHue B npupoae. Du3nueckue 1 XMMUYECKHE CBOMCTBA MAarHUs U KaJIbIIMS.
Baxneiiimue coennHenus Kajiblus (OKCHJ, THAPOKCH, cou). JKECTKOCTh BOJBI U
crocoObI €€ yCTpaHeHHUS

3.5

Amomunnid: nonoxeHue B Ilepuoanyeckoit cucreme XuMudeckux ieMeHTos .M.
MenneneeBa; CTpOCHHE aTOMa; HaXOXKACHNE B Ipupoae. Pusnueckrne U XuMUIECKUE
CBOMCTBa aJIFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA ATFOMUHUS

3.6

Kenezo: nonoxxkenne B Ilepuogmueckoit cucreme XUMUYeckux snemeHToB [I.M.
MenieneeBa; CTpoeHuUE aToMa; HaX0XkAeHue B ipupoze. Puznueckrue U XuMUYeCKue
cBoiicTBa »kene3a. Oxcuapl, ruapokcuasl u comu sxenesa(ll) m xenesa(Ill), ux
COCTaB, CBOMCTBA U IOJIyYECHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMi METaIOB H CIUIABOB, HX
(pM3HYECKUMH CBOMCTBAMH; N3ydEHHUE PE3YIIBTATOB KOPPO3UU METALIOB (BO3MOYKHO
WCTIOJh30BaHUE BHUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJbI[US W HATPUs C BOJOW (BO3MOXHO WCIOJB30BAaHUE BHUICOMATECPHAIIOR);
WCCIIeIOBAaHUE CBOWMCTB JKECTKOM BOJBI, MpOIlEcca TOPEHUs )Kee3a B KHCIOPOje
(BO3MOXKHO  WCIIOJIB30BAHWE  BHUACOMATCPHANIOB);  NMPHU3HAKOB  TPOTCKAHHS
KaueCTBEHHBIX PEaKIUi Ha MOHBI (MarHus, Kalblys, ATIOMUHHES, IIMHKA, sxene3a(1l)
n xeneza(Ill), memu(Il); HaOmiomeHWe W OMHMCAHHWE MPOIECCOB OKPAIIWBAHMS
IUTAMEHU WOHAMH HaTpus, Kajuus ¥ Kaublus (BO3MOXKHO HCITOJIb30BaHUE
BHJICOMATEPUAIIOB); UCCIICAOBAaHIE aM(pOTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS U
THJIPOKCU/IA [IMHKA; PeIIeHHe SKCIIEPUMEHTABHBIX 3a1a4d 1o Teme «BaxHeiimme
METaJLTBl U UX COCTUHCHUS

XUMHUS U OKpYyXKarolias cpeia

4.1

HoBeie maTtepuansl 1 TexHOJIOTHU. BemecTBa u Marepuabl B IOBCETHEBHOM KU3HU
yenoBeka. XUMHUS U 310poBbe. be3omnacHoe ncnonp30BaHue BEUIECTB U XUMUYECKUX
peakuuii B 0bITy. [lepBasi moMoOIIbs IPU XUMUYECKUX 05KOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOH I'PAMOTHOCTU. XHUMHUYECKOE€ 3arps3HEHHE OKpYKarolen
cpensl IIJIK. Pons XuMumM B peIICHMH SKOJOTHUYECKHX MpooOieM. [IpupomHbie
WCTOYHHUKHU YTJIEBOAOPOAOB (Yrojib, MPUPOAHBIM Ta3, HEe(Th), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MMPOMBIIIJICHHOCTH

4.3

XuMHUYeCcKui SKCIICPUMCHT: H3Y4YCHUC 06p33HOB MaTcprajioB (CTCKJ'IO, CIIJIaBBbI
MCTAJJIOB, IIOJIMUMCPHBIC MaTepI/IaJIBI)




7. IPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI OCHOBHOT'O

OBLIEI'O OBPA30OBAHMSA

Kon
NpoBePsSIEMOro
TpedoOBaHMs

IIpoBepsiemble TpedoBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O [I03HABAa€MOCTH SBJICHUM MpPHUPOJbl, MOHUMAHUE OOBEKTUBHOI
3HAYMMOCTH OCHOB XUMHUYECKOM HayKh Kak OOJIaCTH COBPEMEHHOIO
€CTeCTBO3HAHHUS, KOMIIOHEHTa OOLIeld KyIbTypbl UM IpPaKTUYECKOMN
JEeATEeIbHOCTH 4YEIOBEKAa B  YCIOBHUAX COBPEMEHHOro OOIIecTBa;
IIOHMMAHHE MECTa XUMHH CPEAM IPYIUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IMO3HAHWA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX H
TCOPECTUICCKUX METoaax HUCCICA0BaHUA BC€HOICCTB u N3y4CHUA
XUMHNYECKUX peaKuHﬁ; YMCHHUE MCIIOJIB30BaTb MOIACIIN IJIA 0ObsACHCHUS
CTPOCHHUA aTOMOB U MOJICKYII

1.3

0 cdepax mpodhecCHOHATBHON ACSITENBHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMCHHBIMHA TEXHOJIOTUSIMU, OCHOBAHHBIMHU Ha JOCTUIXCHUAX
XUMHYECKOH HAYKH, 4YTO IMO3BOJIUT 06y‘-IaIOHII/IMC$I paccMaTpuBaTb XUMHU IO
Kak cdepy cBoelt Oyayuieil mpodeccruoHanbHON NESTENbHOCTH U CIIENaTh
OCO3HaHHBIN BEIOOP XUMHUH KaK MPOQHILHOTO MPEAMETa IPH Mepexo/ie Ha
YPOBEHB CpeHEro o01iero oopazoBaHms

Brnanenue cuctemMoil XUuMHYECKUX 3HAHUI U YMEHUE MPUMEHATH CUCTEMY
XMMHUYECKUX 3HaHUU, KOTOpasi BKIIIOYAET:

2.1

BaOKHEHIITNE XUMUYECKHUE TOHATHS: XUMUYECKHI 7IEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, POCTOE U CJIOXKHOE BEIECTBO, OJHOPOAHAS U HEOTHOPOAHAS
CMECh, OTHOCUTEIIbHBIE aTOMHasi M MOJIEKYJISpHAs MacChl, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJAPHbIA OO0BEM, OKCUI, KHUCIIOTA,
OCHOBaHHE, COJIb (CpelHssi), XUMUUECcKas peakliys, peakiui COeTMHEeHN,
PEaKIU Pa3NIoKEHUs, PeaKlUu 3aMeIICHuUs, peakuuu oOMEHa, TeIIOBON
a¢dexT peakimu, 9K30- U SHAOTEPMUUYECKUE PEAKIIMU, PACTBOP, MAaCCOBas
JIOJ1s1 XUMUYECKOTO AJIEMEHTA B COEAMHEHNH, MacCOBast IOJISI U MPOLIEHTHAs
KOHIIEHTpAIIMsI BEIIECTBa B PACTBOPE, SAPO aToMa, IEKTPOHHBIM CIOM
aromMa, aToOMHas oOpOWTalb, paguyCc aroMa, BaJIGHTHOCTh, CTEINEHb
OKHCIICHHSI, XUMHUYECKasi CBS3b, AIIEKTPOOTPULIATEIIBHOCTh, MOJSIpHAs U
HEMoJIApHasi KOBAJIEHTHAs CBSA3b, MOHHAs CBSA3b, METAUIMYECKasi CBS3b,
KpUCTaJUIMYecKass  pemérka (aTOMHas, HWOHHAasA, MeTaJUIMyecKas,
MOJICKYNIsipHasA), WOH, KAaTUOH, AaHUOH, OSIEKTPOIUT W HEIICKTPOJIHUT,
SNEKTPONIUTUYECKAs  JUCCOLMAINS,  pPEakUud  HOHHOTO  OOMEHa,
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE peaKIuu, OKHCITUTEIh u
BOCCTAHOBHTEJb, OKUCIIEHHE U BOCCTAHOBIIEHHUE, AEKTPOIIU3, XUMUIECKOE
paBHOBecHE, 00paTuMbIe U HEOOPATHUMBIE PEAKIIMH, CKOPOCTh XUMHYECKOI
peaxkimu, kKaranusarop, [1/IK, kopposus MeTaios, CIiiaBbl

2.2

OCHOBOIIOJIATalOIIMe 3aKOHbBl XUMHM: 3aKOH COXpPAHEHMS MAaccChl,
nepuoguyeckui 3akoH .M. Menneneesa, 3ak0OH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTrajJpo

2.3

TCOpUn XUMUU: ATOMHO-MOJICKYJIApHas TCOpH, TCOpUA
BHeKTpOHHTquCKOﬁ AJUucconmuanumn

Brnanenne ocHOBaMU XUMUYECKOM T'paMOTHOCTH, BKJIFOYAIOIICH:




3.1

yYMEHHE TPABUIIBHO UCIIOJIb30BaTh U3yYCHHBIC BEIIECTBA U MaTepHalbl (B
TOM YHCJIC MHUHEpaJbHBIC YIOOPEHHUS, METAJIbl M CIUIaBbI, MPOIYKTHI
nepepabOTKU MPUPOTHBIX HCTOYHUKOB YITICBOAOPOIOB (YIVIst, IPHUPOTHOTO
ra3a, HeTr) B OBITY, CEIBCKOM XO35HCTBE, HA TPOU3BOJICTBE U IOHMMAaHUE
3HAYCHUS )KUPOB, OCIIKOB, YIVICBOJIOB JUIS OpPraHU3Ma YeJOBEKa; yMCHHE
NPOTHO3UPOBATh BIIMSHUEC BEHICCTB M XHUMHYCCKHX MPOIECCOB Ha
OpraHM3M YeJIOBEKa M OKPYKAIOIIYIO IPUPOIHYIO CPEIY

3.2

YMEHHUE HHTEIPUPOBATh XUMHYECKHE 3HAHUS CO 3HAHUSAMHU JPYrUX
y4eOHBIX NPEIMETOB
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HaJIM4Ke OmbITa paboThl C Pa3IMYHBIMH MCTOYHUKAMU HH(DOPMAIMH 110
XUMHMM (HaydHas M HAay4dHO-NIONYJsipHas JIMTeparypa, CIIOBapH,
CIPAaBOYHHMKH, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTMBHO OIIEHMBaTh HH(OPMALMI0O O BELIECTBAX, HUX
MIPEBPALICHUAX U IPAKTHYECKOM IIPUMEHEHUHU U YMEHHUE UCII0JIb30BAaTh €€
JUIs pellieHns y4eOHO-T03HABaTEIbHBIX 33134

Bragenne ocHOBaMM NOHATHIHOIO ammapara U CUMBOJIMYECKOTO SI3bIKa
XUMUH JJI COCTaBJICHUS (POPMYIT HEOPTAHHMYECKUX BEIIECTB, YPaBHCHUM
XUMHUYECKUX PEaKIuii; ocHoBaMu xumMudeckoil HomeHkmarypsl (IUPAC u
TPUBUAIBHOMN)

YMeHue OOBSCHATH CBsI3b NOJOXKEHUs snemeHTa B Ilepuonnyeckoit
CUCTEME C YUCIIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XUMUYECKHX
AJIEMEHTOB (COCTaB W 3apsAn sapa, oOIiee YHuCIo dSJIEKTPOHOB),
pacrpeneneHueM JJICKTPOHOB IO DHEPreTUYECKMM YPOBHSAM AaTOMOB
MIEPBBIX TPEX NMEPUOJOB, KaIHs U KaJIbLUs

[IpencraBienne o0 MEPHOIUYECKONM 3aBUCHUMOCTH CBOMCTB XMMHYECKHX
JIEMEHTOB (pajuyc aroma, O3JEeKTPOOTPUIIATEIBHOCTh), MTPOCTHIX U
CJIOXHBIX BEIIECTB OT IMOJIOKEHUS AIEMEHTOB B [leproanieckoii cucreme
(B MasibIX MepHoJaxX W IJIABHBIX MOATPYIIAX) U AIEKTPOHHOTO CTPOCHUS
aToma

YMeHnue kiaccuuIupoBarh:

7.1

XUMHUYCCKUE DJIECMCHTHI

7.2

HEOPraHNn4eCKUEC BECIICCTBA

7.3

XUMHUYECCKUEC pCAKIIUU

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCTDb U CTCIICHb OKHMCJIICHUA XUMHUUYCCKUX 3JICMCHTOB, 3apsa HOHA

8.2

BUJ XUMMHYECKOH CBSI3M U THII KpHCTaHHquCKOﬁ CTPYKTYpbI B
COCOIUMHCHHUAX

8.3

XapakTep Cpelibl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHHIA)

8.4

OKHCJINTCIIb U BOCCTAHOBUTCIIb

YMmenue XapaKTCPU30BaATh (I)I/I3I/I"ICCKI/IG 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPO, rpaduT, anMas, KpeMHHUH,
a3oT, pocdop, cepa, XJI0p, HATPUIA, KAIHIA, MAarHUH, KaJIbIHi, aTIOMUHUH,
JKEIE30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHJIBI M THUAPOKCUIbl MeTaioB [-IIA
rpym, amtomunus, meau (I1), nmunaka, xenesa (II u III), okcunsl yriepona
(IT u IV), xpemuust (IV), azora u docdopa (III u V), cepst (IV u VI),




CEepHHUCTas, CepHas, a30TUCTasg, a3oTHas, QocdopHas, yrompHasi,
KPEMHUEBAsl KUCIIOTA U X COJIU)

MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT
WX COCTaBa W CTPOEHUS, NMPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HX

93 CBOWCTB, BO3MO)XHOCTh MPOTEKaHUS XHUMHYECKHX TPEBPAIICHUN B
Pa3IUYHBIX YCIOBHAX
10 YMeHHE COCTaBIISATh MOJICKYIISIPHBIE M HIOHHBIE YPAaBHEHHS PEaKLUii, B TOM
qHcye:
10.1 peaxiii HOHHOTO 0oOMeHa
10.2 OKUCITUTEIHLHO-BOCCTAHOBUTEBHBIX PEAKITUN
103 WLUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YyYCHHBIX KIJIACCOB (TPYII)
HEOPraHWYECKUX BEIIECTB
10.4 MOJITBEP K IAIOITNX T€HETUYECKYIO0 B3aUMOCBSI3b MEX/1y HUMH
11 YMeHue BBIUUCISTH (TPOBOJUTH PACUEThI):
1.1 OTHOCHTEJBHYIO MOJIEKYIISIPHYIO H MOJISIPHYEO MacChl BEIECTB, MACCOBYIO
JIOJTF0 XUMHYECKOTO JIEMEHTA B COCIMHEHUHT
11.2 MAacCCOBYIO JIOJIKO BENIECTBA B PACTBOPE,
11.3 KOJINYECTBO BEIECTBA M €0 MacCy, 00beM razoB
114 M0 YPaBHEHUSIM XHMHUYECKUX PEaKIUil 1 HaXOUTh KOJIMYECTBO BEIIECTRA,
' 00bEM M MacCy peareHTOB WM IPOIYKTOB PEaKIHU
12 Bnanenue (3HaHWE OCHOB):
OCHOBHBIMU METOJIaMU HAy4yHOTO IO3HaHMs (HaOIIOAEHUE, U3MEpEHue,
1.1 9KCIIEPUMEHT, MOJEIUPOBAHKE) MPH HU3YyYEHUU BEIECTB U XMMUYECKHX
ABJICHUH; yMeHHE Cc(HOPMYIHpOBaTh MPOOIEMY M HPEATIOKHUTh MyTH €€
peleHus
122 0e30macHO# pabOThl ¢ XUMUYECKUMH BEIIECTBAMHU, XUMHUYECKON IO CYI0M
1 1a00paTopHBIM 000PYIOBAaHUEM
npaBuUIaMy 0€30I1aCHOTO OOpalleHHs ¢ BELIeCTBaMH, UCIIOIb3YEMbIMH B
IIOBCEHEBHOM JKM3HU, IMpaBWJIaMHU IOBEICHHMsI B ILEIAX COepeKeHUs
123 300POBbsI M OKpYXarolleld MNpUPOJHON cpelpl; IMOHMMaHUE Bpena
(omacHOCTH) BO3JEHCTBHS Ha JKMBBIC OPraHU3MBl OIpPeNeIEHHbBIX
BEIIIECTB, CIIOCOOOB YMEHBIIEHUS U MNPEeNOTBpALEHHs] HX BPEIHOIO
BO3IEHCTBUS
13 Hannyue npakTH4ecKUX HABBIKOB IUIAHUPOBAHUS U OCYLIECTBICHMS
CJICIYIOIUX XMMUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHEe U ONHUCaHHe (PU3MUYECKUX CBONCTB BEILECTB; 03HAKOMIIEHHE C
13.1 (GU3NYEeCKUMU M XUMHUYECKUMU SBJICHUSMHU; OIbITHI, WIIIOCTPUPYIOLIHE
IPU3HAKU IPOTEKAHUSI XUMHUECKUX PEaKIIUN
13.2 U3y4yeHue crnocoOoB pa3ieieHus cMecen
NOJy4YeHUE KUCIOPOAa U U3yYEeHUE €ro CBOICTB; MOIyuyeHHe BOJIOpOJa U
13.3 U3y4YeHHUE €ro CBOWCTB; MOJYYEHHUE YIVIEKHCIOTO ra3a M H3y4E€HHE €ro
CBOMCTB; MOJIyy€HHE aMMHUaKa U U3y4eHUE ero CBOWCTB
13.4 HPUTOTOBICHUE  PAaCTBOPOB  C onpenenéHHON  MaccoBOM  JoJei
pacTBOPEHHOTO BEIECTBA
135 NMpUMEHEHHE WHAMKATOPOB (JIakMyca, MeTHJIoOpaHka U ¢eHondranenHa)

I OIIPCACIICHUS XapaKTEepa CPpEAbl B paCTBOPAX KUCIIOT U 1enoyvei




WCCIICZIOBAaHUE U OINKCAHUE CBOMCTB HEOPraHUYECKUX BEILECTB PA3TUUHBIX
KJIaCCOB; M3YYEHHE B3aUMOJEHCTBUS KUCIOT C METaUlaMH, OKCHIAMU
METAJJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAaHHSIMH, COJISIMH;
MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHMI; BBHITECHEHHME OJIHOTO MeTalljia
JIpYyrUM U3 pacTBOpa COJH;, HCCIeNoBaHHE aM(OTEPHBIX CBOWCTB
TUIPOKCHUJIOB ATIOMUHUS U IIMHKA

13.6

pelieHne SKCIepUMEHTANBHBIX 3a7a4 1Mo TemaMm: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHUNY»; «DIEKTPOJUTHYECKAS] TUCCOIUAIIUY;
«Baxnennne HeMeTallIbl M UX COCAUHCHUS»;, «BaxkHelne MeTamisl 1
X COCAMHCHUSI

13.7

XUMUYECKHE IKCIIEPHUMEHTHI, MILTFOCTPUPYIONINE MPU3HAKU MPOTEKAHUS
peaxIii HOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIIMU Ha TPUCYTCTBYIOIINE
B BOJHBIX pAacTBOpPax HOHBI: XJIOpUA-, OpOMHI-, HOAWI-, Cylbdar-,
dbocdar-, kapOoHaT-, CHUIUKAT-aHUOHBI, THAPOKCHA-HUOHBI, KaTHOHBI
aMMOHMSI, MarHus, KaJabIus, aTlOMUHUS, XKene3a (2+) u xenesa (3+), menu
(2+), muHKa

13.8

14 VYmenue:

MpEICTaBIsATh  Pe3yabTaTbl  dKCIEpUMEHTa B  (opMe  BBIBOJOB,
14.1 J0Ka3aTenbCTB, TIpaUKOB W TaOMUI U BBISABIATH SMIHUPHYECKHE
3aKOHOMEPHOCTH

YCTaHABJIMBAaTh CBA3HU MCXKAY PCaJIbHO Ha6J'II-OI[aeMI)IMI/I XUMHUYCCKUMU
14.2 SABJICHUSAMHU M MPOLECCAMH, MPOUCXOIAIIMMH B MakpO- U MHUKPOMHPE,
00BSACHSTH MPUUUHBI MHOTOOOpAa3us BEIIECTB

8. HEPEYEHD 9JIEMEHTOB COJAEPXAHMUSA, ITIPOBEPAEMbIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHH

Kon | IlpoBepsiemMblii 3J1eMeHT CONEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHSATHS
1.1 | Yucteie BeniectBa U cMecu. CiocoObl pasielieHus] CMece
1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJIBI XMMUYECKUX DJIEMEHTOB.
[IpocTtbie U ClIOKHBIE BEIIECTBA.
13 Xumndeckass (popmyna. BameHTHOCTH aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTEIleHb
OKHCJICHUSA
3aKkoH IIOCTOAHCTBA cocraBa BemlecTB. (OTHocHTENIbHAs aToMHas  Macca.
1.4 | OTHOCUTENBHAS MOJEKYIApHas Macca. MaccoBas A0 XMMUYECKOTO 3JIEMEHTa B
COCAMHEHUU
L5 KomnuectBo BemectBa. Monb. MomsipHass macca. MousspHbIii  00bEM  Ta30B.
B3anmocBs3b KOIMYeCcTBa, MACChl M YUCJIA CTPYKTYPHBIX €IMHUIL BELIECTBA
1.6 ®u3NUecKue U XUMHYECKUE SIBJICHUSL. XMMUYECKAsl peakius U e€ Mpu3Haku. 3aKoH
COXpPAaHEHUS MACCHI BEMIECTB. XUMUUYECKUE YPaBHEHUS
2 [lepuonnueckuii 3axkoH u Ileproguueckas cucreMa XUMHUYECKUX dneMeHToB [[.M.
MenneneeBa. CTpoeHHe aTOMOB
[lepuonnueckuii 3akoH. llepuonnueckas cucrema XumMuU4yeckux smeMmeHToB .M.
2.1 | MenpeneeBa. Ilepuogslt u rpynnbl. DU3NYECKUA CMBICI TMOPSIKOBOIO HOMEDA,
HOMEpPOB IIEPHUOJIA U TPYIIIBI MJIEMEHTA




2.2

Crpoenne aromoB. CocraB artoMHbIX sifep. M3otombl. OnekrpoHsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XuMHuueckux srmeMeHToB [lepuoamaeckoit
cucremsl J[.1. MenneneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XHMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kajus, Kaiablus (paauyca aToMOB, 3JIEKTPOOTPULIATEIHHOCTH,
METATHYECKUX U HEMETATTMYECKUX CBOMCTB) U UX COCMHEHUM B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMEHTOB B [leproanyeckoil cuctemMe U CTpOEHHUEM WX aTOMOB

CrpoeHue BemecTBa

3.1

Xumuueckasi  cBa3b.  KoBanmenTHas  (mosisipHas M HEMOJsIpHAsi)  CBSA3b.
DNEKTPOOTPHUIIATETHFHOCTh XUMUYECKUX AJIeMEHTOB. MoHHas cBsi3b. MeTamuyeckas
CBSI3b

3.2

TUBI KPUCTAITITMYECKUX PEIIETOK (aTOMHAsI, IOHHAS, METAJIMYeCKast ), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U BUJIa XUMHUYECKOU CBA3HU

Baxuelimne npeacTaBUTENM HEOPraHUYECKHX BemecTB. Hemeramnsl u  ux
coeaquHeHus. MeTaiisl ¥ UX COEqUHEHUS

4.1

Knaccudukamus w HOMEHKIATypa HEOPTaHUYECKHX COCIMHEHHUM: OKCHIOB
(comeoOpa3yromue: OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) M HECoJeoOpasyromue;
OCHOBaHM (MEN0YHN U HEPACTBOPUMBIE OCHOBAHMS ); KHCIIOT (KHCIOPOICOIepIKAIITHE
1 OECKHUCIIOPOIHbIE, OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CpeTHUX U KUCIIBIX)

4.2

dusnueckne W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJIA,
XJI0pa, KUCIOpOoJia, Cepbl, a30Ta, pochopa, yriepoaa, KpeMHHsI

4.3

OuznyecKkne U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB: JTUTHSI, HATPHS,
Kajgusi, MarHusg W KaJblUs, AaJIOMUHUSA, XKejeza. OJIEKTPOXUMUYECKUU psij
HANpsHKEHUH METaJUIOB

4.4

®u3nyecKue M XHUMHUYECKHUE CBOMCTBA BOJOPOIHBIX COCAMHEHHI HEMETaJIOB:
XJIOPOBOJIOPO/IA, CEPOBOJIOPO/IA, aMMHUAKa

4.5

dusnveckrue 1 XUMUYECKHEe CBOKMCTBA OKcHuI0B HeMeTaiioB: cepsl (IV, VI), azora(ll,
IV, V), docdopa(lll, V), ymepoma(ll, 1V), xkpemuusa(IV). IloaydeHue oOxcumon
HEMETaJUIOB

4.6

XuMuveckre cBorMcTBa OKCHI0B: MeTaiioB [A—IIIA rpynm, muaka, meau(11) u xeneza(Il,
III). [TosryueHue OKCHUIOB METAJLIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBaHUI M aMQOTEpHBIX TUAPOKCHIOB (Ha MpuUMepe
TUPOKCHUIOB aIOMUHUS, *Kele3a, IUMHKA). [lonydyeHne ocHOBaHUI M aM(OTEPHBIX
TUAPOKCHJIOB

4.8

OO0mue XUMUYECKHE CBOMCTBA KHCJOT: XJIOPOBOJOPOJIHOHM, CEpOBOIOPOIHOM,
CEpPHHCTOH, CepHOM, a30THOH, QocPopHON, KpeMHHEBOH, yroapHOU. OcoObie
XMMHYECKHE CBOIMCTBA KOHIIEHTPUPOBAHHOW CEpHOU U a30THOU kucioT. [lomyuenue
KHCIIOT

4.9

OOure xuMuyeckre cBoicTBa cpenHux cosiei. Ilonyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHue BOAOpOAa, KHCIOpOJAd, aMMHAKa,
YIJICKUCJIOIO I'a3a B J'Ia60paTOpI/II/I

4.11

HonyquI/Ie aMMHakKa, CCpHOfI U a30THOM KHCIOT B MIPOMBINIUICHHOCTH. O6H_II/IG
CITI0COOBI IMOJIYUCHUA MCTAJIJIIOB

4.12

I'enetnueckas CBA3b MCXKAY KiIaCCAMU HECOPraHNMYCCKUX COCOUHEHUI

XUMHU4YECKHE pcaKknnu

5.1

KHaCCI/I(bI/IKaL[I/IH XUMHNYCCKUX peaKLII/Iﬁ 0 pa3JMYHbBIM IpPU3HAKaM: IO YUCITY U
COCTABY YHAaCTBYIOIIUX B PCAKIIUU BCIICCTB, IO TCIIJIOBOMY 3(1)(1)6KTy, 110 U3BMCHCHUIO
CTEIIEHEeW OKHUCIICHUS XUMHUYECKUX AJIEMEHTOB




5.2

TernoBoii 3pPeKkT XUMUUECKONW peaKkIuy, TEPMOXUMHUYECKUE YpaBHEHHUsS. DK30- U
SHJOTEPMUYECKHUE peakuu. TepMOXMMUYECKHE YPABHEHUS

53

OKHCIUTEIBbHOBOCCTAHOBUTEIIHLHBIE pCaKkuuu. OKHUCIIUTEIN M BOCCTAHOBUTEIIH.
IIponeccer OKHCIICHUS u BOCCTAHOBJICHUS. ONEeKTPOHHBIN Oananc
OKHUCJIUTEIbHOBOCCTAHOBUTEJIBHON pEaKuu

5.4

Teopust snexkTpoauTUueckoil nuccoruanuu. KaTuoHbl, aHUOHBI. DIEKTPOIUTHI U
HEEKTPOJUTHl. CHiibHBIC U c1a0bie AMeKTpoUThl. CTeNeHb TUCCOIMaIluu

5.5

Peakiiun nonHoro oOMeHa. YcioBus MPOTEKaHHsI PeaKUii HOHHOTO 0OMEHa, TTOJTHBIE
1 COKpalIEHHbIE HOHHBIE YPABHEHUS PEAKIUI

XHUMHS M OKPYKaKoIIasl cpeaa

6.1

BemectBa m Marepuansl B IOBCEIHEBHOM JKM3HHM 4elOBeKa. besomnacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakuuil B naboparopuu u ObiTy. Ilepas
IIOMOIIB IMPHU XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpYyXKaroulel cpeabl (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE
MOYBBI, BO3AyXa M BOJOEMOB), CMOCOOBI ero mpenoTBpamieHus IlpenenbHas
nomyctumas koHueHTpauus semiects (I11K). Poib xumun B perieHnn 3KoJ0ru4eckux
npo6nem. YeusieHrne napHUKoBoro dddexra, pa3pylnieHrne 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yrepoaa, KpEMHHUS U UX COCAUHEHUN B OBITY,
MEAMIIMHE, TMPOMBIIUIEHHOCTH U CEeJIbCKOM Xo3sicTBe. [IpumeHeHHe MeTamioB U
CIUIaBOB (CTalib, Yyr'yH, AIOPATIOMUHUN, OpOH3a) B OBITY U MPOMBIIUIEHHOCTH HX
coemuHeHUi. [loHATHE O KOPPO3UU METALIOB, OCHOBHBIE CHOCOOBI 3aIIUTHl X OT
KOppO3uu

6.4

[TpupoaHbIe UICTOYHHUKH YIIIEBOJOPOJIOB (yroib, PUPOIHBINA ra3, HEPTH), MPOLYKTHI
UX mepepadboTku (OEH3MH), UX POJIb B OBITY U TPOMBITIUICHHOCTH

6.5

[lepBoHauanpHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEAMHEHUAX yIIepoaa
(MeTaH, 3TaH, 3THICH, alleTWIEH, STaHOJ, TIUIEPHUH, YKCycHasi kuciora). [lonsTtue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OENKaxX, yIIEeBOJAaX — U UX POJH B KU3HU
YyeJoBeKa

PacuéTrr:

7.1

1o popmysiaM XUMHYECKUX COETUHEHHMA

7.2

Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEUIECTBA B PaCTBOPE

7.3

10 XUMHUYECKHUM YPAaBHCHUAM




