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PatGouast nporpamma no yueoHomy npeamery "Xumus' (0a30Bblil ypoBeHb).

PaGouas mporpamma o yuebHOMY nipeamety "Xumus" (0a30BbIi ypoBeHb) (MIpeaMeTHast 00IacTh
"EcrecTBeHHO-HayuYHbIe NpeAMETHI") (Jajiee COOTBETCTBEHHO - MPOrpaMma Mo XMMHUU, XUMHUSI) BKIIFOUAET
MOSICHUTEJIbHYIO 3aIHUCKY, COJep)KaHue 00yueHusl, IUIaHUpPYEeMble Pe3yJbTaTbl OCBOCHUS MPOTrPamMMbl 110
XUMHUHU, TEMAaTHYECKOE U MTOYPOYHOE INIAHUPOBAHUE.

Toacnumenvrnaa 3anucka.

[Iporpamma 1Mo XMMHU Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJI€HAa HAa OCHOBE
TpebOBaHUN K pe3ylbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO OOLIETo
oOpazoBanusi, npeactasieHHbIX B PI'OC OO0, a takxke Ha oCHOBE ¢eaepalbHON pabover mporpaMMbl
BOCIIUTAHUS U € y4€TOM KOHLENIMU NpernoaaBaHus ydeOHoro npeamera "Xumusa" B 0Opa3oBaTebHBIX
opranusanusax Poccuiickonn @enepanum.

[IporpamMMa mo XxuMuu pa3paboTaHa ¢ LETbI0 OKa3aHUs METOJUYECKON TOMOINM YYUTENI0 B
CO3J1aHUU paboYell MPOrpaMMel M0 y4eOHOMY MIPEIMETY.

[Iporpamma 1o xuMuu Aa€T MPEACTABICHUE O LEJIAX, O0IIeH CTpaTeruy 00y4YeHus, BOCIIUTAHUS U
pa3BUTHs OOYYaIOMIMXCS CPEICTBAMH YYeOHOTO MpPEAMETa, yCTAHABIMBACT 00S3aTEIIbHOE MPEIMETHOE
CoJep>KaHMe, MPEAyCMAaTPUBAET pacHpeleieHUe €ro Mo Kjiaccam M CTPYKTypUpOBaHUE O pasjenam U
TeMaM [pPOrpaMMbl [0 XUMHUH, ONPEAECISCT KOJUYECTBEHHbIE M Kau€CTBEHHBIE XapaKTEPUCTUKU
CoZiepXaHUsl, PEKOMEHIYEMYIO IOCIIEAO0BAaTEIbHOCTh M3YyUYEHUS XUMHHM C Y4YETOM MEXIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4YEOHOIo Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuaromuxcs,
orpesiensieT BO3MOKHOCTH MpEAMEeTa AJs pealn3aluu TpeOOBaHUN K pe3yabTaraM OCBOCHHS OCHOBHOM
o0Opa3oBarebHONH MPOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs, a TakKe TpeOOBaHUN K
pesynbrataM oOy4yeHHsl XMMHUM Ha YpOBHE IleJie M3y4eHHs IpelIMeTa U OCHOBHBIX BHAOB y4eOHO-
MT03HABATEILHOM IEATEIIbHOCTH 00Y4a0IIErocs M0 OCBOCHUIO yUEOHOT0 CoiepKaHMsL.

3HaHME XHUMHUHU CIY)KUT OCHOBOW 1Js (pOpMHpOBAHMS MHUPOBO33PEHHUS OOYYaIOIIErocs, €ro
MPEJICTABICHUI O MaTepHallbHOM €AWHCTBE MHpA, BaXHYIO pPOJIb UTPalOT (QopMHpyeMble XUMHEU
MIPEJICTABICHUS O B3aUMOIPEBPAILCHUSIX SHEPTUHU U 00 3BOJIIOIUH BEIIECTB B PUPOJE, O MYTIX PEIICHUS
100aNbHBIX TPOOJIEM YCTOMYUBOTO PA3BUTHS UEIOBEUECTBA - CHIPHEBOM, YHEPTreTUUYECKOM, MUIIEBON U
HKOJIOTUYECKOM 6e30MacHOCTH, POOIeM 3paBOOXPaHEHUSI.

N3yuenne xumun:

CIIOCOOCTBYET peaiHu3aluyd BO3MOXKHOCTEH i caMOpa3BUTUS U (OPMHUPOBAHUS KYJIBTYpHI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHpOBAHHWE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEH OOyJarommxcs,
HABBIKOB MX CaMOCTOSITENIbHOM yueOHOW AeATeIhbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIIEI0BATEIbCKUX

yMeHUH, He0OXOMMMBIX KaK B MIOBCETHEBHON KU3HH, TaK U B IPO()ECCHOHATIBHON e TETHhHOCTH;
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3HAKOMHUT CO CIEUU(HUKON HAydyHOIO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI LIEJOCTHOIO B3MNIAAA HA
€IMHCTBO TPUPOABI M YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHMM €CTECTBEHHO-
Hay4YHOM TPaMOTHOCTH 00y4aroluxcs;

CHocoOCTBYET (POPMUPOBAHHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUAM, K
IIPUPOJIE, K YEIOBEKY, BHOCUT CBOH BKJIaJ] B 3KOJOIMUYECKOE 00pa30BaHKUE O0yYaIOLINXCSL.

Jlannbie HampaBiieHUs B 00y4eHUU XUMHUH 00eCreunBaroTCs crennu(ukon copepkaHust yaueOHOro
MpeaMeTa, KOTOPBIH SBJISETCS MEeJaroriuecky aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XMMHHU Ha
OIPENICIIEHHOM JTare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOrO o0OIIero o0pa3oBaHUs OPHUEHTUPOBAH HA OCBOCHHE
OOYy4JalOLIMMHCS CHCTEMBbl TEPBOHAYAIBHBIX TOHATHA XWMHUH, OCHOB HEOPraHMYECKOH XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBbIX TOHITUNH OpraHMYECKON XUMUH.

CrpykTypa cofepkaHus IporpaMMbl 0 XMMUU C(OPMHUPOBAaHA HA OCHOBE CUCTEMHOTO IOAX0/a K
e€ nzydeHnro. ConeprkaHue CKIIaAbIBAETCS U3 CUCTEMBI IIOHATHI O XMMHUYECKOM JJIEMEHTE U BEIECTBE U
CUCTEMBI MOHATUI 0 XUMHUECKON peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIMITY
MIOCJIEZIOBATEIILHOTO PA3BUTHSI 3HAHUM HA OCHOBE TEOPETHUECKUX IIPEICTaBICHUN Pa3HOIO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOTO YYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuonnueckoro 3axkona /[.1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

YUEHHUS O CTPOCHUHU aToMa U XMMHUYECKOU CBA3H;

IIPEICTaBICHUN 00 IEKTPOIUTHUECKON TUCCOLMALIMU BEIIECTB B paCTBOpax.

Teopernyeckne 3HaHMS PACCMAaTpPHUBAIOTCSI HA OCHOBE OMIIMPUYECKH IMOJNYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEJOBATEIbHO OT OJHOTO YPOBHS K JAPYrOMY, BBIIOJHSI
GyHKIMM OOBACHEHUS W MPOTHO3MPOBAHMSI CBOWCTB, CTPOEHUS U BO3MOKHOCTEM MPAaKTUYECKOTO
MIPUMEHEHHUS U TIOJTYUYSHHS U3ydaeMbIX BELLECTB.

OcBoeHue NporpaMMsbl MO0 XUMHH CHOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XMMHUYECKON
COCTABJIAIOIIEH HAy4YHOH KapTHUHBI MHpa B JIOTHUKE €€ CUCTEMHON IPUPOJBI, IEHHOCTHOTO OTHOLIEHMS K
HAay4HOMY 3HAHHMIO M METO/AaM I03HaHUs B Hayke. M3yueHune XUMHHM NPOUCXOAUT C IMPHUBIICUEHHUEM
3HAaHUW U3 paHee M3YyYeHHBIX y4eOHbIX mpenmeron: "Oxkpyxatommii mup", "buonorus. 5-7 kinaccel" u
"®u3uka. 7 knacc".

[Ipy wm3ydeHHH XHUMHUHU TNPOUCXOAMT (OPMHUPOBAHUE 3HAHUN OCHOB XHMHMYECKOM HayKu Kak
00J1acTH COBPEMEHHOIO ECTECTBO3HAHMS, MPAKTHUYECKOM NEeATENIbHOCTH 4YelOoBEeKa M KaK OJHOr0 W3
KOMITOHEHTOB MHPOBOHM KYy/IbTYphl. 3ajaya y4eOHOro IMpeaMeTa COCTOUT B (OPMHPOBAHUM CHUCTEMBI
XUMUYECKMX 3HAaHMHA - BaXHEHUIIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETHUYECKHUX IOJIOKECHUH,
JOCTYIHBIX 0000IIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, sI3blka HayKH, B MPUOOIIEHWH K HAy4YHBIM

MCTOJaM ITO3HAHHUA IIPH MU3YYCHHUU BCIICCTB U XHUMUUCCKHUX peaKHHﬁ, B q)OpMPIpOBaHI/II/I U pa3sBUTHUU



MO3HABATENbHBIX YMEHUN M UX NMPUMEHEHHHM B y4yeOHO-IIO3HABaTENbHOM U y4eOHO-UCCIIEI0BATENbCKOM
NesITeTbHOCTH, OCBOCHUH MPaBUJI 0€301acCHOr0 OOpAIIeHNUs C BEIIECTBAMH B MIOBCETHEBHOMN JKHU3HU.

[Tpy u3ydyeHun XMMUHU Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs BaKHOE 3HAYEHUE MPUOOpenn
TaKHe LeJH, KaK:

dbopMupoBaHUE HMHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYAHHUYECTBY, CAaMOCTOSATEIILHOMY MPUHSATHIO pEIIeHUH, CHOCOOHOW ananTHpOBaTbcs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

HaIpPaBJICHHOCTh 00yYEHUs HA CHCTEMaTHYecKoe MpUoOIeHre 00ydalomuxcs K CaMOCTOATEIbHON
M03HABATENLHOM JEATEIIbHOCTH, HAYyYHBIM METOAAM IMO3HaHUs, (OPMUPYIOIINM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHH;

obecriedeHre yCIOBHi, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YyUJAIONTUMHUCS OIBITa Pa3HOOOPa3HOM
NEeSTeNIbHOCTH, TIO3HAHUS M CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETECHIIMI), UMEIOLINX
YHHUBEpCAJIbHOE 3HAYCHUE I PA3IMYHbIX BUJOB JIESTEIbHOCTH;

¢dopmupoBanue 00mel (YHKIIMOHATBHON M €CTeCTBEHHO-HAyYHOH TI'PaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSICHATH U OLICHUBATh SIBJICHUS OKPYXKAIOLIET0 MUPA, UCIIOJIb3YS 3HAHUSI U OIBIT, [10JIyY€HHbIE
MpU W3YYEHUU XHUMHUH, NMPUMEHSATh UX MPH PEIIeHUU MNpoOiIeM B MOBCETHEBHOW KU3HU U TPYHOBOMH
NeSITeNIbHOCTH;

¢opmupoBaHue y OOyyarolUMXcs TIyMaHUCTHMYECKMX OTHOIIEHUH, IIOHMMaHUs LEHHOCTU
XUMUYECKUX 3HAHHUM 11 BBIPAOOTKHU SKOJIOTHYECKU 11€JI€CO00Pa3HOro MOBEIECHUS B OBITY U TPYIOBOM
JEATENBHOCTH B LIEISX COXPAHEHUSI CBOETO 3/10POBbs U OKPYKAOLEH IPUPOAHON CPELBI;

pa3sBUTHE MOTUBAIMM K OOYyYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCIIMTAaHHUIO Ha
OCHOBE YCBOEHMsSI OOIIEUEIOBEUECKMX ILIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduns u
HaIpaBJI€HHOCTHU JaJIbHEHIIEr0 00yUeHUsI.

Oo011ee yKco 4acoB, 3alJIaHUPOBAHHBIX JUI N3YYEHHsI XUMUH, - 136 yacoB: B 8 kinacce - 68 yacos
(2 yaca B Hezem0), B 9 kiacce - 68 yacoB (2 4aca B HEJIEIIO).

Cooeporcanue 0byuenus 6 8 knacce.

[TepBoHauaabHbIE XMMUUECKHUE TOHSTHSL.

[Tpenmer xumuu. Posb XMMHUM B JKM3HM 4eslOBEKa. XMMHs B CUCTEME HayK. Tena M BellecTsa.
dusnyeckue CBONCTBA BELIECTB. ArperarHoe coCTOsSHHE BewecTB. [IoHsATME O MeTonax IMO3HaHUS B
xuMun. YucTele BemecTBa U cMecu. CocoObl pa3iesieHus: CMECei.

ATOMBI U MOJEKYNbl. XUMHYECKHUE AMeMeHThl. CUMBOJIBI XUMUYECKUX 371eMEHTOB. IIpocTeie u
CJIO)KHBIE BELIECTBA. ATOMHO-MOJIEKYIIIPDHOE YUEHUE.

Xumnueckass (opmyna. BaneHTHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHocHuTenbHasi atoMHas macca. OTHOCUTeNbHAs MOJEKylspHas macca. MaccoBast

J0JIs1 XUMHUYCCKOT'O 3JICMEHTA B COCAUHECHUU.



KonnuectBo BemecrBa. Monbe. MomsipHas macca. B3auMoCBsA3p KOIMYECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacu€Tsl mo popmynaM XUMUYECKUX COCTUHEHUH.

®uznyecKkrue U XMMHUYECKHUE SBJICHUS. XUMHUYECKasl peakluysi U €€ NMPU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XuUMHUUeckue ypaBHeHud. Kiaccuduxanuss XUMHUECKHX peakuuil (CoeaMHEHUs,
pa3NIoKEeHUsI, 3aMEIICHHS, OOMEHa).

XUMHYECKAN HSKCIIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW TIOCYIOH, NpaBuUiIaMu pabOTHl B
naboparopuun U npuéMamMu oOpalieHus C J1a0OpaTOpPHBIM OOOPYIOBaHHEM, H3yYCHHE U OIHUCAHHE
(bu3nyuecKux CBOMCTB 00Pa3I[0B HEOPTaHUYECKUX BEIIECTB, HaOMoAeHHEe PU3NUYecKuX (TJIaBICHUE BOCKa,
TasHUE JIbJla, PaCTUPAHUE caxapa B CTYyINKe, KMIIEHHE W KOHJCHCAIMs BOJAbI) U XMMHUYECKHX (TOpeHHe
CBEUH, NPOKAJIMBAHNE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBUE MEJIa C KUCIOTOW) SIBJICHUN, HAOIIOAEHUE U
OMHCaHuE MPU3HAKOB MPOTEKAHUSI XUMUUYECKUX PEaKIHil (pa3ioKeHHe caxapa, B3auMOJICHCTBHE CEPHOM
KHCIIOTBI C XJIOpuAoM Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMoOEHCTBHE
xenesa ¢ pactBopoM conu menu (M), uzyuenue cnocoOoB pazaeneHus cmeceil (C MOMOIIBI0 MarHuTa,
¢buIbTpOBaHKE, BHITAPUBAHUE, JUCTUILISAIM, XpoMarorpadus), IPOBECHIE OYUCTKU TOBApPEHHON COIH,
HaOJMIOZICHNE ¥ ONHCAaHUE PE3YIbTaTOB IMPOBEACHUS OIBITA, HMUIIOCTPUPYIOMIETO 3aKOH COXPaHEHUS
MAacchl, CO3/IaHue MozeNel MOJIEKYI (IIapOCTEPHKHEBBIX ).

BaxkHeiive npeacTaBuTeN HEOPraHMUYECKUX BEIIECTB.

Bosnyx - cmech razoB. CocraB Bo3nyxa. Kuciopon - anemeHT u mpocroe BemectBo. Haxoxnenue
KHCJIOpOJIa B IpUpojie, PU3NUECKUEe U XUMUYECKHE CBOMCTBA (peakiuu ropeHust). Okcunbl. [Ipumenenue
kucioposna. CrocoObl MOMY4YEHHs KHUCIOpPOAAa B JIa0OpaTOpUM M MPOMBIIUIEHHOCTH. KpyroBopot
KHcaopona B npupoje. O30H - aI0TponHas MOAU(UKALIUS KUCIOPO/a.

TernnoBolt  >PQexT XUMHUYECKOW peakluu, TEPMOXHMMHUYECKHE ypaBHEHHUS, 0JK30- U
SHAOTEPMUYECKHE pEaKIMK. TOIUIMBO: yroib M METaH. 3arpsA3HEHHE BO3JyXa, YCHJIEHHE NapHHUKOBOTO
addekra, pa3pylieHue 030HOBOTO CJIOSI.

Bonopoxn - snemeHT u mpoctoe BemiecTBo. HaxoxneHnue Bopopona B mpupoze, (usnyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI oayueHus. Kucnors! u conu.

Monsipablil 00bE€M ra3oB. Pacu€Tbl 1o XMUMHYECKUM YpaBHEHUSIM.

®Pusnueckue cBoiicTBa BOAbl. Boma kak pacrBoputens. PactBopel. HacelieHHbie u
HEHACBIIICHHBIE PACcTBOPBLL. PacTBOpuMOCTh BemiecTs B BoJe. MaccoBast 10/ BEIIECTBA B PacTBOPE.
Xumuyeckue cBoicTBa Boibl. OcHOBaHUs. Posib pacTBOPOB B IPUPOJIE U B )KU3HM YesoBeka. KpyroBopor
BOJIBI B IIPUPOJE. 3arpsA3HeHne MPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudpukanuss  Heopranmdeckux  coeauHenuil.  Okcuapl.  Kiaccudukanms — OKCHIIOB:
coineoOpasyrone (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) U HeconeoOpasyromue. Homenknarypa

okcuaoB. Ou3nvecKkue U XUMUIECKHUE CBOMCTBA OKCUIOB. [lomyueHne okcuoB.



OcHoBanus. Knaccudukarust ocHOBaHMI: METOYM U HEPACTBOPHUMEBIE OCHOBaHMs. HomeHkaTypa
OoCHOBaHUH. PU3NYECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUM. [lonyueHne ocHOBaHUI.

Kucnotsl. Knaccudukanus kuciaotr. Homenknarypa kucinot. @uzndeckie 1 XAMHUECKUE CBOHCTBA
kucioT. Psaa aktuBHocTy MetamuioB H.H. bekeroBa. [lonyuenue kucior.

Conu. Homenknarypa coseil.

Du3nyecKre U XUMHYECKUE CBOMCTBA cotie. [lomyuenue coieil.

['eneTnyeckas CBA3b MEXAY KjacCaMH HEOPraHMYECKUX COEINHEHUM.

XUMHUUYECKUN HKCIEPUMEHT: KAau€CTBEHHOE ONIPENEICHUE COACPKAHUSA KHCIOpOoAa B BO3IYXE,
noJilyuyeHue, cobupanue, pacro3HaBaHue U U3Y4€HHE CBOMCTB KHCIOpOaa, HAOMIOAeHIEe B3aUMOACHCTBUS
BELIECTB C KUCIOPOIOM U YCJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUs] TOPEHUsI (M0Kapa), 03HAKOMIIEHHUE C
o0Opa3laMu OKCHIIOB W OIMCAaHHE WX CBOMCTB, MOJY4YCHHE, COOMpaHHMEe, PAacIO3HABaHUE M H3yuCHHE
CBOHMCTB BoOmopona (ropeHue), B3aumonelicTBue Boaopona ¢ okcuaom wmeau (1)  (Bo3MokHO
UCIONb30BAaHUE  BHUEOMAaTepHalioB), HaOmoAeHHe OOpa3loB BEIIECTB KOJIMYECTBOM |  MOJb,
HCCIIEJOBAaHUE OCOOEHHOCTEH DPACTBOPEHHUS BELIECTB C PA3IU4YHON PAaCTBOPUMOCTBIO, MPUTOTOBJIECHHE
pacTBOPOB C OMNpPEACIEHHON MacCOBOM [I0JIEM PAacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOIBI C
MeTajsiaMu (HaTpueM U KalblueM) (BO3MOXKHO HCHOJIb30BAaHHE BUICOMATEPHANIOB), HCCIIEIOBAHHE
0o0pa3lOB HEOPraHMYECKHX BEIIECTB Pa3lUYHBIX KIACCOB, HAOMIONEHNE W3MEHEHUS OKpacKu
MH/MKAaTOpOB B pacTBOpax KHUCIIOT U 1IesoueH, n3ydeHue Bzaumoenctaus okcuaa meau (II) ¢ pactBopom
CEpHON KHUCJIOTBI, KHCJIOT C MeETalaM{, pEeaKIUil HeWTpalu3aluu, IOJyYEHHE HEpPacTBOPUMBIX
OCHOBaHMUH, BBITECHEHHME OJIHOIO METalljla JIPYrUM M3 pacTBOpa COJIM, PELIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o teMe "BaxHelme KiIaccel HEOPraHMUECKUX COeTMHEHHUI".

Ilepnonnueckuii 3akoH u Ilepnonnueckas cucrema xumudeckux sneMeHToB .M. Menneneesa.
CrpoeHue atoMoB. XumMuieckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKILINH.

[lepBble MOMBITKH KiIaccU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. [loHSATHE O Trpymnmax CXOAHBIX
SIIEMEHTOB (IIETIOYHBIE M IIEJIOYHO3EMENIbHBIE METaUIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). OJIEMEHTHI,
KOTOpbIE 00pa3yroT aMPOTEPHbIE OKCU/IBI U THIPOKCU/IBI.

Ilepnonmuecknii 3akoH. Ilepuonnueckas cucrema xummyeckux anemeHToB (.M. Menneneesa.
Kopotkonepuonnas u mmuHHOnepuonHas (opmbl [lepronnyeckoil cHCTEMbl XMMHUYECKHX DJIEMEHTOB
J.N. Menneneesa. [lepuoasl u rpynmbsl. @U3HUECKUI CMBICH MTOPSAAKOBOIO HOMEPA, HOMEPOB Iepruoaa U
TPy 3JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sjaep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
o0osouek aroMoB mepBbIX 20 XuMHUecKHUX 3reMeHTOB Ilepuonmyeckoit cucremsl J[.M. Menneneesa.
XapakTepuCcTUKa XUMHUYECKOIO IEMEHTa M0 ero nosoxkeHuto B llepuonmueckoit cucreme JI.1.

Meuneneesna.



3aKOHOMEPHOCTH M3MEHEHMs pPaJnyca aTOMOB XHMMHYECKHUX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO TpynnaMm © nepuojgaM. 3HaueHue llepuoamueckoro 3akoHa U
[Iepunonnueckoil cUCTEMBI XMMUYECKUX 3JIEMEHTOB UL pa3BUTUA Hayku U npakTuku. (.M. Mennenees -
Y4EHBIN U TPAKIAHUH.

Xumuyeckasi cBsi3b. KoBaneHTHas (mojsipHas M HEMOJSPHAs) CBSI3b. DJIEKTPOOTPUIATEIHLHOCTD
XMMHYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucienus. OKUCTUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporiecchl OKHUCIEHHS U
BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH OSKCIEPUMEHT: H3y4YeHHe 00pa3lloB BEUIECTB META/NIOB U HEMETAIOB,
B3aWMOJICHCTBUE THAPOKCHAA LHMHKA C pacTBOpPAaMU KHUCIOT M IIEJOYEH, IPOBEAECHUE OIBITOB,
WUTFOCTPUPYIOLIUX  MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  peakuuil (TOpeHue, peaxkiuu
Pa3IOoKEHHUSI, COCTUHEHUS).

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXNpeaIMeTHBIX CBS3€H MPU U3YyYECHWH XUMHH B 8 KJIacCe OCYIIECTBIISIETCS uepes
WCIIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U MOHATUN, SBJISIOIIUXCS CHCTEMHBIMU
JUISL OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecrecTBEHHO-HAYyYHbIE TOHSATHUS: HAy4yHbIH (DaKT, TUMOTe3a, TEOpHUs, 3aKOH, aHAIIU3,
CUHTE3, KiaccHu(UKalMs, MEPUOIUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOICIUPOBAHUE, U3MEpPEHUE,
MOJIEIIb, SIBJICHUE.

®du3nka: Marepusi, aroM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU]I, ©30TOMbI, PAIMOAKTUBHOCT,
MOJIeKy/a, DJICKTPUUECKH 3apsij, BEUIeCTBO, Teno, 00BEM, arperarHoe COCTOSHHUE BEIIeCTBa, ras,
(bu3MYecKrue BETUYUHBI, €UHUIIBI U3MEPEHUsI, KOCMOC,

IUTaHeThl, 3BE€3161, CoJHILE.

Bbuonorus: ¢ortocunres, apixanue, 6uocgepa.

['eorpadusa: armocdepa, rugpochepa, MHUHEpasbl, TOPHBIE MOPOJBI, TOJIE3HBIE HCKOMAEeMBbIE,
TOILJIMBO, BOJAHBIE PECYPCHI.

Cooeporcanue 0byuenus 6 9 knacce.

BemectBo u xumMuyeckas peakius.

Ilepuognueckuit 3akoH. llepmonnueckass cucrema xumuuyeckux snemeHtoB .M. Menneneesa.
CrpoeHune aTtoMOB. 3aKOHOMEPHOCTH B W3MEHEHMHU CBOWCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOAOB, Kalus, KaJdblUHUs W MX COCOUHEHHI B COOTBETCTBUM C IIOJOKEHHEM DJJIEMEHTOB B
[Ieproguyeckoi cucTtemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BenecTna: BUAbl XUMUYECKOU CBSI3U. THUIBI KPUCTAJUIMUECKUX PEHIETOK, 3aBUCUMOCTD

CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKU U BUJIa XUMHYECKOUN CBA3H.



Knaccugukanus 1 HOMEHKIAaTypa HEOPraHMYECKHX BEIECTB. XMMHUYECKHE CBOWCTBA BELIECTB,
OTHOCSIIUXCSL K  PAsJIMYHBIM  KjaccaM HEOPraHWYECKUX  COEIMHEHUM, TEHETUYecKass CBA3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanuss XUMHUYECKHMX pPEAKIMH IO PA3IMYHBIM IpHU3HAKaM (110 YHUCIYy U COCTaBy
YUYacCTBYIOIIMX B PEAKIMM BELIECTB, MO TEIUIOBOMY 3((eKTy, IO HM3MEHEHHIO CTENEHEeHl OKMCIEeHUs
XUMHAYECKHX 3JIEMEHTOB, 1O OOPAaTHUMOCTH, 0 YYaCTHIO Karaau3aropa). DK30- M JHIOTEPMHUYECKUE
peakuuu, TEpPMOXMMHYECKHE YPaBHEHUS.

[Tonatne o ckopoctu XuMuyecko peakuuu. IloHsTHe 00 OOpaTMMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsTHe O rOMOreHHBIX M TIeTeporeHHBIX peakuusax. IloHarue o karamuse.
[lonatne 0 XumMH4eCcKOM paBHOBeCHUU. DAKTOpBI, BIMAIOIIME HA CKOPOCTh XUMHUYECKOM peakuuu u
I0JIOKEHUE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE ~ PEAKIMM,  3JIEKTPOHHBIM  OajaHC  OKUCIUTEIbHO-
BOCCTaHOBMTENbHON peakiuu. CocTaBleHHE YpPaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN C
HCIOJIb30BAaHUEM METOJIa 3JIEKTPOHHOIO OasaHca.

Teopus 27IEKTPOTUTHUECKON THUCCOLMALNUU. DIEKTPOIUTHI U HEANEKTPOINThL. KaTHOHBI, aHUOHBI.
MexaHH3M JUCCOLMALMU BEIIECTB C PAa3JIYHBIMM BHJAMHU XUMHUYECKOH cBsA3HM. CTeneHb IUCCOLMALINY.
CunbHble U criabble AEeKTPOJIUTHL.

Peakuuu wnoHHoro oOMmeHa. YcioBUS NPOTEKaHWs peakUuii HOHHOro oOMeHa, IOJHBIE U
COKpalI€HHbIE HOHHbIE ypaBHeHUs peakuuil. CBoilCTBa KHCIOT, OCHOBaHMI M coOJeil B cCBeTe
IpeACTaBIeHUN 00 ANMEKTPONUTHUECKON auccounanuy. KadecTBeHHble peakuuu Ha HOHBI. [loHsTHE O
TUIPOJIA3E COJIEN.

XUMUYECKUN  SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU  KPUCTAUIMYECKUX  PEIIETOK
HEOPraHUYECKUX BEIIECTB - METAJUIOB U HEMETAJJIOB (rpaduTa U ajMasa), CIOKHBIX BEHIECTB (XJIOpuaa
HaTpusi), MCCIEJOBaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakUuu OT BO3JEHCTBUSA pPa3IMUHBIX
(bakTOpOB, HCCIENOBaHHUE EKTPOINPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca JUCCOLHUAIMU KHCIIOT,
menoyeil u comed  (BO3MOXKHO — HCIOJB30BAHHWE  BHJIEOMATepUajioB), IPOBEJEHUE  OIbBITOB,
WJUTFOCTPUPYIOIINX TPU3HAKK MPOTEKAHUs Peakluii MIOHHOTO oOMeHa (0Opa3oBaHUE OCa/Ka, BBIICIICHUE
rasa, oOpa3oBaHHE BOJIbl), OIBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHHe, peaklMy pa3jIoKEHHs, COCOUHEHMs), paclio3HaBaHHE HEOPraHWYECKHX BEILECTB C
MTOMOIIbIO KaYE€CTBEHHBIX PEAKIIMi Ha MOHBI, pEIlIeHNEe IKCIIEPUMEHTAIbHbBIX 3a/1a4.

Hewmeranmnel u ux coelMHEHUS.

OOmast xapakTepucTHKa rajsoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHH
okucnenus. CtpoeHne u pU3NUYECKHe CBOWCTBA MPOCTHIX BEIIECTB - TaJOr€HOB. XMMHUYECKHE CBOWMCTBA

Ha IpuMepe XJiopa (B3auMoIeCTBIE ¢ MeTalllaMu, HeMeTallJlaMH, 1enodaMu). XiiopoBogopo. ConsHas



KUCJIOTa, XMMHUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEHHe. [leiicTBUE Xjopa W XJOPOBOAOPOJA Ha
OpraHM3M uenoBeka. BaxkHeilme XIOpuIsl U X HAXOXKIEHUE B PUPOJIC.

OO6mas xapakrepuctuka meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIC
CTETIeHU OKUCJICHHUS.

Crpoenue u (¢u3NyYECKHE CBOMCTBA MPOCTHIX BEIIECTB - KHUCIOPOAa U CEphbl. AIIOTPOIHBIE
MOIM(HKALMN KUCIOPOJa U Cepbl. XMMHUECKHE CBOHCTBA cepbl. CepoBOIOPO, CTpOCHUE, (PU3NYECKUE U
XUMHAYECKHe CBoWcTBA. OKCHABI CEpbl KaK MPEICTABUTENM KHUCIOTHBIX OKCHAOB. CepHasi KHUCIOTa,
¢dbu3nyeckue U XMMUYECKHe CBOWCTBA (00IIME Kak MpPeACTaBUTENs Kiacca KHUCIOT U crenuduueckue).
XUMUYECKUe peakiliy, JeKallie B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MOTY4YeHHsI CEPHON KUCIIOTHI.

[Tpumenenne. Conu CepHOW KHUCIOTHI, KaYeCTBCHHAsl peakuus Ha cynbdar-uoH. Haxoxmenue
Cephl U €€ COCTUHEHUH B MPHUPoJe. XUMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpe/ibl COSTUHEHUSMHU CephI
(KUCIOTHBIE AOXK/IU, 3aTPS3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPALICHUS.

OO6mas xapakTepucTHka 31eMeHTOB VA-Tpyribl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETIEHU OKHCIICHUSI.

A30T, pacripocTpaHeHue B Mpupoe, PU3NUecKue U XMMUYecKue cBoiicTBa. KpyroBopor azora B
npupone. AMMUAaK, ero (QU3MYeCKMe U XHUMUYECKHE CBOMCTBa, MoiydeHHe U mpumenenue. Conu
aMMOHHUA, UX (U3HYECKHEe UM XHMMUYECKHWE CBOWCTBA, nmpuMeHeHHe. KadyecTBeHHass peakiusi Ha HOHBI
aMMOHHUA. A3OTHasi KHUCIIOTa, €€ MoiydeHue, (U3MUecKHMe W XHMHUYECKHE CBOilcTBa (oOmiue Kak
MPEICTaBUTENS KJlacca KHUCIOT W cnenuduueckue). Vcnonp3oBaHWe HHUTPATOB M COJICH aMMOHHS B
KaueCTBE MMHEPAJBbHBIX YAOOpEeHHH. XUMHUECKOe 3arpsi3HEHHE OKpPY)KaIoLIed cpelbl COeAMHEHUSIMU
a30Ta (KUCIOTHBIE I0’KIM, 3arpsi3HEHHE BO3/1yXa, TOYBBI U BOTOEMOB).

®dochop, amtorponHsie Mogudukanuu Gochopa, Guznyeckre U XUMUUYecKre cBorcTBa. OKcun
docdopa (V) u pochopnas kucnora, Gpu3nUecKue U XMMUIECKUE CBOMCTBA, nonydeHue. Vcrnonbp3zoBanue
¢docdaroB B kKaueCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mras xapakTepucTuka 31eMeHToB [VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE
CTETIEHU OKHCIICHUSI.

VYrepona, annoTponHble MOIU(UKAIINH, PACIIPOCTpaHEHHE B MIPUPOE, (PU3NIECKIE U XUMUYECKHUE
cBoiicTBa. Ancopbuus. Kpyrosopor ymiepona B mpupope. OKcuabl yriaepona, UX (¢U3MYECKue H
XMMUYECKHE CBOICTBa, AEUCTBUE HA KUBBIE OPTaHU3MBI, MOJIYYEHHE M NPUMEHEHHUE. DKOJIOTMYECKUe
npoOsemMbl, CBsi3aHHBIE ¢ OKcuaoMm yriepoma (IV), rumore3a r1100ambHOTO TOTEIUICHUS KIIMMATa,
MAPHUKOBEIHN AP GEKT. YrobHas KUCIIOTa U €€ COMM, X (pU3MUecKre u XUMUYECKUE CBOICTBA, TIOTyYeHUE
u npumeHenune. KadecTBeHHast peakmusi Ha KapOoHar-uoHbl. lcmonmb3oBaHMe KapOOHAToOB B OBITY,
MeIUIUHE, TPOMBIIIIIEHHOCTH U CEIILCKOM XO35HCTBE.

[lepBoHavanbHBIE TTOHATHS 00 OPraHMYECKUX BEMIECTBAX KaK O COCOUHEHHSAX yriepoaa (MeTaH,

9TaH, STUJIEH, alleTUJICH, ITAHOJI, TIMIIEPUH, YKCYCHAas KUcoTa). [[pupomHbie HCTOYHUKH YIIIEBOAOPOIOB



(yronas, mpuUpOAHBIA Ta3, He(dTh), MPOAYKTHI HX TNepepaboTku (OCH3WH), WX POJIb B OBITY H
MIPOMBIIIIJICHHOCTH.

[TonsiTHE O OMONOTUYECKH BAaXKHBIX BEIIECTBAX: JKUPAX, OEJKaX, YINIEBOAAX - U UX POJIH B KU3HU
yenoBeka. MarepruaabHOE €MHCTBO OPraHUYECKUX M HEOPraHUYECKUX COeTMHEHUI.

Kpemuuii, ero ¢usnueckre u XuMHUYEeCKHUE CBOWCTBA, MOdydeHHE W mpuMeHeHue. CoeauHeHus
KpemHHs B mnpupone. OOmme npezacraBieHuss o0 oxcujae KpeMHHsI(1Y) M KpeMHHEBOW KHCIIOTE.
Cunukarel, UX HCHOJB30BAaHHE B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH. BaxHeilne CTpoWTeIbHbIE
Marepuabl: KepaMHuKa, CTEKJIO, LIeMEHT, 0eToH, jkene300eToH. [IpobieMbl 6€30MacHOro UCHOIb30BAHUS
CTPOUTENIbHBIX MaTepHalioB B IOBCETHEBHOM KU3HU.

XUMHUECKUN SKCHEPUMEHT: H3y4eHHE OOpa3loB HEOPraHWYECKHX BELIECTB, CBOMCTB COJITHOM
KHCJIOTBI, TPOBEICHHE KA4eCTBEHHBIX pEaKIWi Ha XJIOPHA-MOHBI M HAONIOJACHUE NPU3HAKOB HX
MIPOTEKAHUSs, OMBITHI, OTpaXKawIue (pu3nvueckue U XMMUYECKUE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUU
(BO3MOKHO HCIIONIB30BaHUE BHAEOMATEPHUATIOB), O3HAKOMJIEHHE C 00pa3liaMu XJOPHAOB (TaJIOT€HUIOB),
O3HAaKOMJICHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUS MU (BO3MOXKHO HCIOIB30BaHUE BHICOMATEPHAIIOB),
HaOIrofeHne Tporecca OOYyIIIMBaHMS caxapa IoJ JEHCTBHEM KOHICHTPHPOBAHHOW CEPHOM KHCIOTHI,
M3y4eHHEe XUMHYECKHX CBOMCTB pa30aBlIEHHOM CEpHOI KUCIOTHI, IPOBEICHIE KaueCTBEHHOM peakluy Ha
cynb(dar-uoH M HabImOIEeHHE TpHU3HaKa e MPOTEKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH CBOWCTBaMHU
a3ora, hochopa 1 UX coeTMHCHNH (BO3MOKHO UCTIOIH30BAHKE BHICOMATEPHUAIIOB), 00pa3iaMu a30THBIX U
dbochopHBIX ymOOpeHWi, MONTy4YeHHE, COOMpaHHWEe, pPACIIO3HABAaHWE M W3YYCHHE CBOWCTB aMMHaKa,
IIPOBE/ICHNE KAaueCTBEHHbIX pEaKklUWid Ha HOH aMMOHHUS M (ocdarT-MOH M HU3ydeHHE NPHU3HAKOB HX
NPOTEKAaHUs, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHOM a30THOM KHMCIOTBI C MeAbi0 (BO3MOXKHO
WCTIOJIF30BaHUE BHJICOMATEPHAJIOB), M3yYCHHUE MOJENEH KPHUCTAIIMUECKUX PEHI€TOK anmasa, rpadura,
dbyruiepena, 03HaKOMIIEHHE C MTPOIECCOM aJCOPOIMH PACTBOPEHHBIX BEUIECTB aKTHBHUPOBAHHBIM YITIEM H
YCTPOMCTBOM MPOTHBOIa3a, MojlyueHHe, coOupaHue, paclo3HaBaHWE U M3yuyeHHE CBOWCTB YIJIEKHUCIIOTO
rasa, NMpoBEJCHNE KAaueCTBEHHBIX pEakIMil Ha KapOOHAT W CHUJIMKAT-MOHBl U M3Yy4€HHE NPU3HAKOB MX
MPOTEKAaHUs,  O3HAKOMJIEHHME C  TNPOAYKIMEH  CHJIMKAaTHOM  MPOMBINIJICHHOCTH,  peIIeHue
SKCIEPUMEHTAJIBbHBIX 33/a4 110 TeMe "BaxHelne HeMeTaubl ¥ X COeTUHEHUS "

Mertasibl 1 UX COCMHEHUS.

OOmast XxapakTepuCTHKa XUMHUYECKHUX 3JE€MEHTOB - METAJJIOB Ha OCHOBAaHMM WX TOJIOKEHHS B
[Tepuoguueckoit cucreme xumudeckux sneMeHTtoB [[.M. MenneneeBa u crpoenust aromoB. CTpoeHue
METaJUIOB. MeTaiiueckasi CBsi3b M METaJUTM4ecKass KPUCTAJUIMYecKas PemeTka. DICKTPOXUMHYECKUI
psan HampsbkeHud MertamnoB. du3nueckue M XMMHUYECKHe CBoicTBa MeramioB. OOmme crnocoObl
MOJy4eHUs: MeTauioB. [IoHsATHE O KOPPO3MM METaIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HHU.

Crnnagsl (CTalib, YyT'yH, JIOPaTIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.



[llenounsie MeTasuibl: nojoxkeHwe B lleproguueckoid cucremMe XUMUYECKuX siaeMeHToB /[[.U.
MenneneeBa, CTpOEHHE MX aTOMOB, HaxokJeHue B npupoje. dusnueckue 1 XUMUUYECKHUE CBOMCTBA (Ha
npuMepe Hatpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUA U Kanus. [I[puMeHeHne MIeoYHbIX METAIIIOB
U UX COEOUHEHUN.

[[{emouHO3eMeNbHBIE METAJUIBl MAarHUid M KalblLMi: nosiokeHue B llepuogmueckoil cucreme
xumuueckux aneMeHtoB [[.M. MeHneneeBa, CTpOCHUE UX aTOMOB, HaxOXkAeHUE B npuponae. Gusnyeckue
U XMMHYECKHE CBOMCTBA MarHus W Kaiblus. Baxheilmme coeauHEHUs Kaiablus (OKCHUI, THIPOKCHI,
comn). JKEcTKocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AuntoMunnii: monoxenue B [lepuonnueckoit cucreme xumuueckux anementoB [[.M. Menneneena,
CTPOCHHME aroMa, HaxoxJaeHue B mnpupone. Dusmyeckre © XUMHUYECKHE CBOMCTBA aIFOMUHUSL
AM@oTepHbIe CBOIICTBA OKCUA U THAPOKCHU]IA AITFOMUHHUSL.

Kenezo: nonoxenue B Ilepuogmueckoit cucreme xumuyeckux snemeHToB .M. Menneneesa,
CTPOCHHME aroma, HaxokJeHue B mpupoae. dusznyeckre U XUMUYECKHE CBOMCTBa xkene3a. OKcuusbl,
rupokcu bl U conu coiu xkesnesa (II) u sxenesa (I1I), ux cocrtas, cBolicTBa U MOITY4YEHHUE.

XUMHUYECKUN IKCIICPUMEHT: 03HAKOMJICHHE C 00pa3liaMyi METAJJIOB U CIIABOB, UX (PM3HMYCCKUMU
CBOMCTBaMH, U3Y4YE€HUE PE3YJBTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO HCIIOIB30BAHUE BUIEOMATEPUATIOB),
O0COOCHHOCTEH B3aMMOJEUCTBUSA OKCHAA KalbllUsi W HATpusi C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE
BHJIEOMATEpPUAJIOB), MCCIICIOBAHUE CBOMCTB KECTKOW BOABI, Ipollecca TOPEHHs JKejie3a B KHUCIOPOAC
(BO3MOKHO UCITOJIb30BAHUE BUICOMATEPHAIIOB), TPU3HAKOB MTPOTEKAHUS KaY€CTBEHHBIX PEAKIIMI Ha HOHBI
(MarHusi, KaJabIus, aTIOMUHMS, MHKA, kene3a (I1) u xenesza (III), mequ (I1), HaGnromeHue U omucaHue
MPOLIECCOB OKpAIIMBaHUS IJIAMEHM WOHAMM HATpUs, Kaluusg MU KaJbIHs (BO3MOXKHO HCIOIb30BaHHE
BHJIEOMATEPHUAJIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB TMIPOKCHIA AIFOMUHHUS U THAPOKCHIA IIUHKA,
pellIeHre IKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe "'BakHelne MeTasuibl 1 UX COeTUHEHUS "

XuUMHS ¥ OKpyKarolias cpena.

BemiectBa u Marepuansl B TOBCEJHEBHOM JKU3HU YelloBeKa. be3onmacHoe Mcnoib30BaHNE BELIECTB
Y XUMUYECKHUX peakiuii B ObITy. [lepBas moMoIs Mpu XUMHUECKUX OKOTaX U OTPABJICHHSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKaromied cpenbl (MpeaesbHas JOMyCTUMasi KOHIEHTpaIus
BeriecTB (nanee - [IJIK). Pons XxuMuu B pemieHu 3KOIOTHYECKUX TPOOIEM.

XVUMUYECKUN OKCIIEPUMEHT: HU3ydeHHe oOpa3loB MarepualioB (CTEKJO, CIUIaBbl METAIJIOB,
MTOJIMMEPHBIE MaTepPUaJIbI).

MexnpeMeTHbIE CBA3H.

Peanuzanus MexXnpeaMeTHbIX CBS3€H MpU U3YyYEHWH XUMHH B 9 Kilacce OCYIIECTBISIETCS uepes
HCIONIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHA, TaK U TIOHATUH, SBISIOIUXCS CUCTEMHBIMH

AJIg OTACIBHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOI'0 IHUKJIA.



OOme ecTecTBCHHO-HAYYHBIC TIOHSTHS: HAYYHBIH (aKT, TUIOTe3a, 3aKOH, TEOpHs, aHaJM3,
CHHTC3, KJIaCCI/I(I)I/IKaL[I/IH, NepUOAUIHOCTD, Ha6JIIOI[eHI/Ie, SKCIICPUMCHT, MOACIHNPOBAHUC, H3MCPCHUC,
MOJIETIb, IBJICHHE, TAPHUKOBBIN 3(P(EKT, TEXHOIOTHS, MaTEpUAIIBI.

®dwusuka: Marepus, aToM, JICKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU], U30TOIIbI, PaJHOAKTHBHOCTD,
MOJICKYJa, O3JCKTPUYCCKHH 3apsl, TPOBOJHUKH, IOJYIIPOBOIHUKH, JUAIEKTPUKH, (DOTODIIEMEHT,
BEILIECTBO, TENO, OOBEM, arperarHoe COCTOSIHME BEIIECTBAa, Ta3, pacTBOP, PacTBOPUMOCTb,
KpUCTAJUINYCCKaA peH_IéTKa, CIIJIaBBI, (bH3quCKI/Ie BCJIIMYUHBI, CIWHHUIBI HU3MCPCHHUA, KOCMHYCCKOC
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus:  gorocuHTe3, IbBIXaHWe, Ouocdepa, HSKOCHCTEMA, MHUHEpPAIbHBIC YIOOpEHMUS,
MHKPOSJICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCUICCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIC MOPOJBI, IOJIC3HBIC HCKOIIACMEIE,
TOILJIMBO, BOJHBIC PECYPCHI.

[Lnanupyemblie pe3yIbTaThbl OCBOEHUsI MPOTPAMMBbI 110 XHMHHU HA YPOBHE OCHOBHOI'0 00IIIEro
o0pa3zoBanmus.

M3ydyeHne XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HAMPAaBICHO HA JOCTHIKCHUE
OOYy4YalOIIMMHCS JIMYHOCTHBIX, METANPEIMETHBIX M TPEJAMETHBIX PE3YyJIbTaTOB OCBOCHHS Y4eOHOIO
npeaMera.

JIngHOCTHBIC PE3YIBTAaThl OCBOCHUS MPOTrPaMMbl OCHOBHOTO O0IIETO0 00pa30BaHUs JOCTUTAIOTCS B
Xoae 06y‘-I€HI/I$I XUMHUHU B €OUHCTBC yqe6H0171 A BOCIIUTATCILHOU ACATCIIBHOCTU B COOTBETCTBUU C
TPAUIIUOHHBIMU ~ POCCHMCKMMH  COLMOKYJIBTYPHBIMH U JIYXOBHO-HPAaBCTBEHHBIMH  IIEHHOCTSIMH,
MPHUHSATBIMU B OOIIECTBE MPABUIAMU M HOPMaMHU MOBEJICHHS U CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHMUS,
CaMOpa3BUTHS U COLMAITU3AIMN 00yIarOIHXCS.

JIngyHOCTHEIE PE3YIbTAaTbl OTPAXKAIOT I'OTOBHOCTH 06y11a}01111/1x051 PYKOBOACTBOBATLCH CHUCTEMOU
MO3UTHUBHBIX IICHHOCTHBIX OPHEHTAIIMH U PACIIUPEHUE OMBITA JIEATSILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTH:

1) naTpuoTHYECKOro BOCITUTAHMUS:

LIEHHOCTHOI'O OTHOWLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY UM HAyYHOMY
HACJIE/INIO, TOHUMAHHS 3HAYCHUS] XUMUYECKOW HAyKU B )KM3HH COBPEMEHHOTO OOIECTBa, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOM WH(OpPMAIMEH O TEPEeIOBbIX JTOCTHKCHUSX W OTKPBITHSIX MHPOBOW U
OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa B OOIIECTBA;

2) rpa)x/1aHCKOTO BOCITUTAHUS:

NPECTABICHUS O COIMAILHBIX HOPMaxX M MPaBUIIAX MEXINYHOCTHBIX OTHOIICHUH B KOJUICKTHUBE,
KOMMYHUKAaTHUBHOM  KOMIICTGHTHOCTH B  OOINECTBEHHO TOJIC3HOH, y4eOHO-HCCIICIOBATEIbCKOM,
TBOPYECKOW M APYIMX BHJAX JEATEIHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HON COBMECTHOW JEATCILHOCTH

IIpHU BBIIIOJIHCHUHA y‘I@6HLIX, IMMO3HABATCJIbHBIX 3a/a4, BBIIIOJIHCHHUU XHUMHUYCCKHUX OSKCIICPUMCEHTOB,



CO37aHUHU Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOITIOHMMAHHWIO M B3aHMOIIOMOIIM B MPOIIECCE ITOH
y4eOHOW NeATenhbHOCTH, TOTOBHOCTH OIICHHBATH CBOE MOBEICHHWE M TIOCTYNKH CBOWX TOBapHIIECH C
MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEICTBUIN MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO IMO3HAHUS:

MHPOBO33PEHUYECKUX MPEACTABICHUI O BEIIECTBE M XUMHYECKOW PEAKIUH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKU M COCTABJISIFOIIMX OCHOBY JJII TOHMMAHUS CYITHOCTHA HAy4YHOU
KapTHHBI MUpA, MPEICTABICHUIA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS HPUPOIBI, B3aHMMOCBS3SIX
YeJIOBEKa C MPUPOTHOM CPEIoi, O POIM XUMHH B IIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIX MOTHBOB, HAIPABICHHBIX Ha IIOJYYCHHE HOBBIX 3HAHMM 10 XHUMUH,
HEOOXOTUMBIX JIJIsi OOBSICHEHUS HAOTI0OIaeMbIX TIPOIIECCOB U SBICHUIA;

MO3HABATCIBHOM, WH(POPMAIMOHHOW W YHUTATCIbCKOW KYJIBTYphl, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM  paboThl ¢ y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JUTEPaTypod, AOCTYMHBIMHU
TEXHUYECKUMH CPECTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeca K OOYYCHHIO M I[IO3HAHWIO, JI0003HATEIHHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00Opa30BaHUIO, MPOCKTHOW H WCCIICAOBATEIbCKON JEATCIILHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIpPaBIEHHOCTU U YPOBHs 00y4eHUs B JalIbHEHIIIEM;

4) bopMupoBaHUs KYIBTYpPHI 310POBbSI:

OCO3HAHMSI IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha
3IOPOBBIA 00pa3 >KW3HHU, OCO3HAHUS TOCICICTBUNA M HEMPHUSATHS BPEAHBIX MPHUBBIYCK (YIIOTPEOICHUS
aJIKOTOJIs, HAPKOTHKOB, KypeHHs ), HEOOXOMUMOCTH COOIOICHHUS MTPaBIII OE30MMaCHOCTH MpU 00paIlleHuu ¢
XUMHUYECKHMH BEI[ECTBAMU B OBITY U peajbHON KU3HU;

5) TpynOBOTO BOCITUTAHUS:

WHTEpeca K MPAKTUICCKOMY M3YyUSHHUIO MPOQECCHil U TPyIa pa3InIHOrO PoJa, YBOKEHUE K TPYILY
U pe3ylnbTaraM TPYAOBOH JEATeIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUI MO
XUMHH, OCO3HAaHHOTO BBIOOpa WHAMBHAYAIBbHON TPACKTOPUHU MPOIODKEHUS 00pa3oBaHHUS C y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XWUMHUH, OOIICCTBCHHBIX HMHTEPECOB W TOTPEOHOCTEH,
yCHenrHo mpo(ecCHOHAIBHOW NEATEIbHOCTY M Pa3BUTHUS HEOOXOMUMBIX YMEHUM, TOTOBHOCTH
aIalITUPOBAThCS B MPOGECCUOHATLHON cpelie;

6) SKOJIOTUYECKOTO BOCITUTAHUS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOMICHHS K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3eMIie, OCHOBE
e CyIIeCTBOBaHUsS, MMOHMMAHUS IIEHHOCTH 3JI0POBOTO M 0Oe30macHOro oOpa3a >KH3HH, OTBETCTBEHHOTO
OTHOIIICHUSI K COOCTBEHHOMY (U3UYECKOMY M TICUXUYECKOMY 3J0pPOBBIO, OCO3HAHUS IIEHHOCTH
COOJIIOZICHHST TIPaBUJI 0E30MAaCHOTO TMOBEACHUS TpH paboTe ¢ BEIIeCTBAMM, a TaKXKe B CHUTyaIUsX,

YTPOXKAIOUINX 3JOPOBBIO U JKU3HHM JIFONIEH;



CIIOCOOHOCTH TNPHMEHATh 3HAHUS, MOJIydaeMble MPHU M3YYEHUM XHUMUH, JUISl pelIeHus 3ajad,
CBA3aHHBIX C OKPYXKAIOIIEH IPUPOAHON CpPEIOM, IOBBILICHUS YPOBHS OKOJOTMYECKOM KYIBTYpHI,
OCO3HaHMs TIIOOATBHOTO XapakTepa AKOJIOTHYECKHX MpoOjaeM M IMyTedl uX pemeHus MOCPEICTBOM
METOJIOB XMMUU;

JKOJIOTUYECKOTO  MBIIUICHHS, YMEHHA  pPYKOBOJACTBOBATBCA WM B  II03HABaTCIIbHOM,
KOMMYHHMKAaTUBHOM U COLMAJILHON IIPAKTHUKE.

MertanpeameTHble pe3yiabTarel. B cocTaBe MeTanpeIMETHBIX pe3y/IbTaTOB BBIACISAIOT 3HAUYMMBbIE
1 GOPMHUPOBAHUS MUPOBO33pEHMsI OOLIEHAYUHbIe OHATUSA (3aKOH, TEOpUs, IPUHLIUII, TUIOTE3a, (aKT,
cucTeMa, Ipolecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIE UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax W TO3BOJSIOT HAa OCHOBE 3HAHMK M3 STHX MPeIMEeToB (OpMUpPOBATh MPEACTABICHUE O
LEJIOCTHOM HayyHOM KapTUHE MHUpPA, M YHUBEpCalbHble YyueOHbIe JeMCcTBHsS (ITO3HABATEIbHBIE,
KOMMYHUKATUBHbIE, PETYIATUBHBIE), KOTOpble 0OecreuuBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAaHMIO U OCYLIECTBICHUIO Y4eOHOH JesTenpHOCTU. MeTtanpeaMeTHble
pe3yibTaThl OCBOEHUSI 00pa30BaTeNbHOM MIPOrpaMMBbl IO XUMHUU OTPA’KAOT OBJIA/IEHUE YHUBEPCAIbHBIMU
[103HABATEJIbHBIMU JEHCTBUSMU, B TOM YHCIIE:

1) 6Ga30BbIC JIOTHYECKUE JCHCTBHUS:

YMEHHE HCIOJb30BaTh NPUEMBI JIOTMYECKOTO MBIILIEHUS TPU OCBOCHHUU 3HAHUMN: PACKpPHIBATh
CMBICI XUMHYECKUX MOHSTUN (BBIACJIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3b C
JPYTUMU NOHSTUSIMU ), UCIIOJIb30BATh NOHATHSA JUI1 OOBSCHEHUS OTAEIbHBIX (PAKTOB U SBJICHUM, BHIOUpAThH
OCHOBaHMSA M KpUTEPUM IS KIACCU(PUKAIMKU XUMHUYECKHMX BEUIECTB M XUMHUYECKHUX peakuui,
yCTaHaBJIMBaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3UM MEX1y OOBEKTaMHM H3YYEHHUs, CTPOUTh JIOTHUECKUE
paccyxeHus (MHAYKTUBHBIE, e TyKTUBHbBIE, 10 aHAJIOTMH ), IPOBOJUTH BBIBOJIbI U 3AKJIIOUEHHUS;

YMEHHE TMPUMEHSATh B NpOLEcce MO3HAHUS TNOHATHUA (IIPeIMETHbIE U METalpeAMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yEMblE B XUMHH, TPE0OPa30BbIBATh LIMPOKO PUMEHSIEMbIE
B XMMHHU MOJIETIbHBIE TPEICTABIECHUS - XUMHUUECKUN 3HAK (CMMBOJI 3JIEMEHTA), XUMHUecKas ¢popmyna u
ypaBHEHHE XHMHUYECKOW pPEaKIUH - MpU pEelIeHUH Yy4yeOHO-TIO3HaBaTeNbHBIX 3a/ad, C y4ETOM 3THUX
MOJIEIbHBIX MPEJICTABICHUN BBISBIATh M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKH H3y4aeMbIX
O0OBEKTOB - XMMHUYECKMX BEIIECTB M XHMHUYECKHX pEaKLUWH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYHNHHO-CJIEICTBEHHBIE CBSA3H U IPOTUBOPEUHS B U3y4aeMbIX IIPOLIECCAX U SBICHUSIX;

2) 6a30BbIE UCCIIEIOBATEIHCKUAE IEHCTBHUS:

YMEHHE HUCMOJIb30BaTh MOCTABIECHHBIE BOMPOCHl B KAaYECTBE MHCTPYMEHTA MO3HAHHUA, a TaKXKe B
KaueCTBE OCHOBBI s (OPMHPOBAHUS THUIIOTE3bl IO NPOBEpKE MPABMIBHOCTH BBICKa3bIBAEMBIX
CYKJICHUM;

npuOOpeTeHne OmbITa MO I[UIAaHUPOBAHHMIO, OPraHW3allid W MPOBEACHUIO YYEHUYECKUX

OKCIICPUMECHTOB: YMCHHUC Ha6J'IIOJIaTI) 3a XOAOM IIpomecca, CaMOCTOATCIIBHO IIPOrHO3UPOBATH €TI0



pe3ynbTar, GopMynupoBaTh 0000IIEHNUS U BBIBOBI IO pe3yabTaTaM MPOBEAEHHOIO OIbITa, HCCIeI0BaHUS,
COCTaBJIATH OTYET O MPOJIEIAaHHON paboTe;

3) pabora ¢ uHpOopMaIHECii:

YMEHHE BbIOMpATh, AHAJTU3UPOBATH U MHTEPIPETUPOBATH MH(GOPMAIUIO PA3IMYHBIX BUIOB U (popM
MIPEJICTABJICHUSI, MOJIy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TMOMYJSpHAs JIMTEparypa XUMHYECKOTO
COZIEpKaHMsl, CIIpaBOYHBIE MMOCOOMS, pecypchl MHTepHeTa), KpUTHYECKH OLIEHUBATh MPOTHBOPEUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPUMEHATh pa3IMYHble METOJAbl M 3alpoChl MPU IMOUCKE U oTOope HH(OpPMALUU H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX [UIsl BBINOJIHEHUS YYe€OHBIX W MO3HABAaTEJIbHBIX 3aja4y
ONpeNeNnEHHOr0 THUMA, MPUOOPETeHHWE OmbITa B OOJIACTH  WCTOJIB30BaHHUS  WHGOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHMH, OBJAJCHUE KYJIBTYpOH AaKTHBHOTO HCIIOJNIB30BAHUS —Pa3IHUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIHHO BHIOMpAaTh ONTHMAIbHYIO (OpMY MpelCcTaBiIeHUs WHGOpPMAIUU U
WUTIOCTPUPOBATH pelIaeMble 33a4 HECIOKHBIMU CXeMaMHU, IMarpaMMaMu, APyrumMu ¢popMamMu rpaduku
M UX KOMOMHALUSIMU,

YMEHHE WCIOJb30BaTh MW AaHAJIM3HPOBATH B TMpolecce y4yeOHOW W  MCCIEAOBATEIbCKOM
JEeSTENbHOCTH HH(POPMALMIO O BIUSHUHM MPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SHCTBA M TpaHCIOPTa Ha
COCTOSIHHE OKPYKAIOIIeH MPUPOIHOMN Cpebl;

Y obyuaromerocsi OymyT CGOPMHUPOBAHBI CIICAYIONIUME YHUBEPCAIbHBIE KOMMYHHKATHBHBIC
JIEUCTBUA:

YMEHHUE 33/1aBaTh BONPOCH (B XOJ€ Juanora u (W) JUCKYCCHM) MO CYIIECTBY 00CYKAaeMoi
TeMbI, (GOPMYTUPOBATH CBOU MPEIOKEHUSI OTHOCUTENLHO BBIMTOIHEHUS PEJIOKEHHON 3a/1auu;

nproOpeTeHre OmbITa IMPE3CHTAIUU PE3YIFTAaTOB BBINOJHEHUS XWMHYECKOTO OJKCIIEPUMEHTa
(J1abopaTropHOro OIMBITA, JIA0OPATOPHOW pPAOOTHI MO KCCIEJOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHMKAMHU I103HABAaTENIbHOM M MCCIEN0BaTEIbCKOM
JESTeTBbHOCTH TPH PEIICHHH BO3HHKAIOMIMX MpoOJeM Ha OCHOBE yd4€ra OONMMX HWHTEPECOB W
COIIaCOBaHUS MO3ULIMHA (0OCYXIeHHs, OOMEH MHEHUSMH, '"MO3rOBbIE HITYpPMbI', KOOpAMHALUSA
COBMECTHBIX JICWCTBUH, ONpe/ielIeHne KPUTEPUEB 110 OLIEHKE KaueCTBa BHIIIOJIHEHHOW pabOThI U JIpyTHe);

VY obyuatomierocst OynyT chOpMHUPOBAHBI CIAETYIOINME YHUBEPCAbHBIE PETYIATUBHBIC IEHCTBHS:

YMEHHE CaMOCTOSTEIBHO ONPEACTATh e JeATeNbHOCTH, IUIAHWPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBaTh M TP HEOOXOAWMOCTH KOPPEKTHPOBATh CBOIO JIESATENLHOCTh, BBIOWpATh Hambolee
3 peKTUBHBIE CIIOCOOBI pelIeHs] YUeOHbIX U MM03HABATEIbHBIX 337a4, CAMOCTOSTEILHO COCTABIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIM aJITOPUTM ACHCTBUI MPU BBINOIHEHUU 3aJlaHUN ¢ YIETOM TMOTydeHUs
HOBBIX 3HaHUH 00 W3ydaeMbIX OOBEKTaX - BEHIECTBAX M PEaKIHsIX, OICHUBAaTh COOTBETCTBUE

MIOJIy4E€HHOTO pe3ynbTara 3asBJICHHOH 1eJu;



YMEHHUE UCIIOJIb30BATh U AaHAJIU3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B YCIIOBUH 3aJaHUM.

[IpeameTHbIE pe3yibTaThl OCBOCHMS MPOrpaMMbl 10 XMMHHM Ha YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHHs.

B cocraBe npenMeTHBIX pe3ylbTaToB [0 OCBOCHUIO 0053aTENIbHOTO COACPIKAHUSI, YCTAaHOBICHHOTO
naHHOU (enepanbHON paboyeil mporpaMMon, BBIIEISIOT: OCBOEHHBIE 00yUYaIOUIMMUCS HAyYHbIe 3HAHMUS,
YMEHUS U CIIOCOOBI JeHCTBUH, crienupuieckue Ui MpeaMeTHO oonactu "Xumus'", BUIbl AEITEIbHOCTH
M0 TIOJYYSHHUIO HOBOTO 3HAHMS, €0 MHTEPIPETALUH, MPEoOpa3OBaHUI0O U MPUMEHEHHIO B PA3IUYHBIX
y4eOHBIX U HOBBIX CUTYaIUsIX.

K koniy o6yuenus B 8 kiacce y obyuaromerocsi oyny chopMuUpOBaHbl CIEIYIONINE MTPeIMETHBIC
pe3yJIbTaThl 110 XUMUHU:

PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX ITIOHATHH: aTOM, MOJIEKYJIA, XMMUYECKUN DJIEMEHT,
MPOCTOE BEUIECTBO, CIIOKHOE BEHIECTBO, CMECh (OIHOpPOIHAs K HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBas JI0JI1 XUMUYECKOIO 3JIEMEHTA B COCAMHEHUU, MOJIIPHBIA 00BEM, OKCU, KUCIIOTa, OCHOBAHUE,
COJIb, AJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHMS, XUMHUUYECKasl peaklysl, KJacCU(PUKALUs peaKLnid:
peakuuy COENUWHEHUS, PEeaKIHH pa3JIOKEHUs, PEaKlMu 3aMelIeHHs, peakluu OOMEeHa, 3K30- U
SHAOTEPMUYECKUE PEaKIINH, TeII0BOM 3(hPeKT peakuuu, iAPo aToMa, SMEKTPOHHBIN CION aTroMa, aTOMHAs
opOuTanb, paguyc aroMa, XAMHUYECKasi CBsI3b, MOJIIPHASI U HETIONISIPHAsI KOBAJICHTHASI CBSA3b, NOHHAS CBSI3b,
WOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi J0JIsl BelllecTBa (MPOLIEHTHAs KOHLIEHTPAI|s) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHATUN W MPUMEHSTH 3TU MOHATHUS MPU
OIMCAHUU BELIECTB U UX IPEBPALLECHUN;

UCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJHUKY [UIsl COCTaBiI€HHMS (QOpPMYN BEIIECTB U YpaBHEHUH
XUMHYECKHX PEAKIIHIA;

OTpeJIeNIATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEeHb OKHCICHHS
3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, TPUHAIICKHOCTh BELIECTB K ONPEAEIEHHOMY KJI1acCy COeTUHEHUI
1o GopmyinaMm, BUJ XUMHUUECKOH CBsI3U (KOBaJEHTHAsl U MOHHAs) B HEOPTaHUYECKUX COEIMHEHUSX;

packpsiBath cMbich [lepuoguueckoro 3akona [[.M. MenneneeBa: 1€MOHCTPUPOBATh MOHUMAaHHE
[IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX JJIEMEHTOB OT UX IOJIOKEHHUS B Ilepuogmueckon
CUCTEME, 3aKOHOB COXPAHEHUS MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIIIPHOTO YUEHHs,
3aKoHa ABOrajJjpo, OINHUCHIBATh U XapaKTepu3oBaTh TaOnuuHyro ¢opmy Ilepuomuueckoit cucTemsl
XUMUYECKHUX JIEMEHTOB: pa3inuaTh MOHATHS "TiIaBHas noarpymmna (A-rpynma)" u "mobdoyHast moArpyImma
(b-rpynma)", mansle u OoNbLIME TEPUOABI, COOTHOCUTH 0003HAYEHHUs, KOTOphlE MMEIOTCS B TaOIUIle
"Ilepuonnueckas cucreMa xumudeckux 3nemeHToB /.M. MenaeneeBa" ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTpPOEHHUS aTOMOB XHMMMYECKHUX DJEMEHTOB (COCTaB MW 3apsja sapa, oO0llee YHUCIO JIIEKTPOHOB U

pacIpeielIeHUe UX 110 IEKTPOHHBIM CIIOSM);



KJIaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA, XMMHUUYECKHUE pPEaKLUu
(0 YMCTy ¥ COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3¢ (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWUMHYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEpXkKAasi ONUCAHWE MPUMEPAMHU MOJEKYJISPHbIX YPaBHEHHM COOTBETCTBYIOUIUX XHUMHUYECKHUX
peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BOBMOKHOCTHU
MPOTEKAHUS XUMHUUYECKUX MPEBPALLICHUI B PA3JIMYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCUTEIIBHYIO MOJIEKYISIPHYIO UM MOJIIPHYKO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOT0 3JIeMeHTa 1Mo (GopMyle COCTUHEHHsS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOAUTH
Pacy€ThI O YPABHEHUIO XUMUYECKON PEAKILINU;

MIPUMEHATh OCHOBHBIE OINEPALMM MBICIUTEIIBHON JNEATEIIbHOCTU - aHAJIW3 U CUHTE3, CPABHEHHE,
00001IeHre, cucTeMaru3aluio, KiacCU(HUKAINIO, BBISBICHUE NMPUYUHHO-CICICTBEHHBIX CBSA3EH - JUIs
M3Y4YEHHUs CBOMCTB BEIIECTB M XMMHYECKHUX pEaKIMil, €CTeCTBEHHO-HAy4YHbI€ METOAbl IO3HAHUA -
HaOJIO/ICHNE, M3MEPEHUE, MOJICITUPOBAaHUE, SKCIIEPUMEHT (PEabHBIA U MBICJICHHBIN );

CJIEJIOBATh TMPABWJIAM IOJIb30BAHUS XUMHUYECKOH TOCYIOW M Jab0opaTopHBIM OOOPYIOBaHHEM, a
TaKKke MpaBWIaM OOpaIleHUs C BEUIECTBAMU B COOTBETCTBHM C HMHCTPYKIUSIMU IO BBIMOJTHEHUIO
1ab0pPaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOpOaa U
KHMCJIOpOJIa), MPUTOTOBJIEHUIO PAacTBOPOB C ONPEAEIEHHON MaccOBOM J0J€ pacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M NPOBOJUTH XMMHYECKHE SKCIEPUMEHTBI MO PACIIO3HABAHHUIO PACTBOPOB IIEJIOYEH M
KHCIIOT C TIOMOIIIBIO UHIMKATOPOB (JTakMyc, peHondTanenH, METUIIOPAHK U APYTHUE).

K koniy oOyuenus B 9 kiacce y obyuatomerocsi oyny chopMUpOBaHbI CIEIYIONINE MPEeIMETHBIC
pe3ynbTaThl MO0 XUMHH:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSITHUN: XUMHUYECKHUM AJIEMEHT, aroM, MOJIEKYJa,
HOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, AIEKTPOOTPULIATEIILHOCTD,
CTETIeHb OKHUCJICHHS, XUMUYECKas pPeakKius, XUMHUYecKas CBs3b, TEIUIOBOM 3((dEeKT peakiuu, MOIb,
MOJISIPHBIA 00BEM, PACTBOP, AMEKTPOIUTHI, HEAIEKTPOIUTHI, JEKTPOIUTHYECKAS TUCCOIUALINS, PEAKIIUU
MOHHOTO OOMEHa, KaTaJu3arop, XMMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pPEaKIIUH,
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKUUHU,  OKHUCIUTENb, BOCCTAHOBUTENb,  OKHUCJIEHUE U
BOCCTaHOBJIICHUE,  aJUIOTpONus, aM(OTepHOCTh, XUMHUYECKass CBs3b (KOBAaJCHTHAas, HMOHHAs,
METAJUTMYECKasi), KPUCTATUYECKas PEMmETKa, KOPPO3Us METAJIOB, CIIaBbI, CKOPOCTh XHWMHUYECKOH
peakuuu, npeneabHo nonycrumas konmnenTpanus [IJIK BemecTsa;

WJUTIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XMUMHUYECKUX MOHATUN U MPUMEHATH 3TH MOHATUS IIPU
ONMCAaHUU BEILLIECTB U UX MPEBPALLCHUI;

WCIIOJIB30BaTh XHWMHYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHS (OpPMYJ BEIIECTB W YpaBHEHUM

XUMHYECKHX PEAKIIHIA;



OTpEAENATh BaJCHTHOCTh U CTENEHb OKUCICHUS XHUMUYECKUX OHIEMEHTOB B COEIUHEHHSIX
Pa3IUYHOTO COCTaBa, MPUHAIIC)KHOCTh BEUIECTB K OINpPENeNEHHOMY KIIACcCy COEAMHEHHH 1Mo dopMmysam,
BUJI XUMHUYECKOH CBS3M (KOBAJIEHTHAs, NOHHASI, METAJUIMUECKAsl) B HEOPTaHUYECKUX COEIMHEHUSX, 3aps]l
MOHA M0 XUMHUYECKON (Qopmyiie, XapakTep cpeAbl B BOAHBIX PAacCTBOpPaxX HEOPraHMYECKUX COCAMHEHUI,
THUI KPUCTAIIMYECKOM peEéTKH KOHKPETHOTO BEIIECTBA;

packpsiBarh cmbica [lepuonnueckoro 3akona J[.M. MenneneeBa M JEMOHCTPUPOBATH €TI0
MOHMMAaHME: ONMUCHIBATh U XapaKTepH30BaTh Tabnuunyo Gopmy Ilepronndeckoil CUCTEMbI XUMHUECKUX
JIEMEHTOB: pa3jnyarh NOHATHS "TnaBHas noArpynna (A-rpynmna)" u "mobdounas noarpynna (b-rpymma)",
MaJible U OOJbIINE ePUO/Ibl, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B IEPHUOANYECKOM Tabmnuile, ¢
YHCJIOBBIMU XapAKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sijipa, odlee
YHUCJIO JICKTPOHOB U PACIIPEICIICHUE MX 10 AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB JIEMEHTOB M UX COEJAMHEHUH B Mpe/esaX MallbIX MEPUOIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKHUE AIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUYECKHE PEAKIINU
(Mo 4Ymcily W COCTaBy y4YacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY A(PQEKTy, M0 H3MEHEHHIO
CTETeHEeN OKUCICHUSI XUMHUUECKHX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIMEe W crenu(uueckre XUMHUYECKHE CBOMCTBA MPOCTHIX H
CIIOKHBIX BEIICCTB, IOATBEPXKIasi OINMCAHUE TIPUMEpPaMH MOJICKYJSIPHBIX M HWOHHBIX YPaBHCHHIA
COOTBETCTBYIOIINX XUMHUECKUX PCAKIUH;

COCTaBJISITh YPABHEHUS AJIEKTPOIUTUYECKON TUCCOLMALMUA KUCIOT, IIEJIOUEed U COJeH, MOJIHbIE U
COKpalIéHHbIE ypaBHEHHUs peaklMii HOHHOrO OOMEHa, YpaBHEHMS pEeaKlUid, MOATBEPKIAOIINX
CYLIECTBOBAHHME F'€HETUYECKON CBS3M MEX/1Y BEIIECTBAMM PA3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MMOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEaKIIUii;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXHOCTH MPOTEKAHUS
XUMHYECKHX MTPEBPAIICHUI B Pa3JIMYHBIX YCIOBHSX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISPHYIO UM MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO JOJIIO
XUMUYECKOTO JIEMEHTa 1Mo (opMyre COeAMHEHHs, MacCOBYIO JIOJIO BEILECTBAa B PacTBOpPE, NMPOBOIUTH
pacu€Thl O YPaBHEHUIO XUMUYECKOHN peaKIlny;

coOmoarh MpaBHiia MOJB30BAHUS XMUMHUYECKON MOCYI0M M J1abopaTOpHbIM 00OpYIOBaHHUEM, a
TaKke IMpaBWwia OOpalleHHs C BEUIECTBAMH B COOTBETCTBHM C MHCTPYKLIHSMH 110 BBIMOJIHEHUIO
1a60PaTOPHBIX XUMUYECKHUX OIBITOB IO MOMYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YIJIEKHUCIIOTO Ta3a);

MPOBOJIUTh pPEaKIMH, MOATBEPKAAIOIINE KAaueCTBEHHBI COCTaB pa3JIMYHBIX  BEIIECTB:

pacro3HaBaTh OMBITHBIM IMYTEM XJIOPUAOPOMUI-, MOMUI-, KapOoHar-, docdar-, cmimkar-, cymabdar-,



THAPOKCUA-UOHBI, KaTHOHbBI aMMOHHA W HWOHBI H3YUYCHHBIX MCETAJIJIOB, MPHUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HCOPraHMICCKUX BCHICCTB,

MNPUMCHATH OCHOBHBLIC OIICpalvn MBICIUTEIBHON JCITECILHOCTH - aHaIu3 U CHUHTC3, CpaBHCHUC,
0606H.[€HI/IG, CUCTEMATU3allUI0, BBIABICHUEC INPHUYNHHO-CICACTBCHHBIX CBsI3CH - U1 U3YyUYCHUA CBOMCTB
BE€IICCTB U XUMHNYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC METOABI ITIO3HAHUA - Ha6J'IIOI[eHI/IC, HU3MCPCHUC,

MOJIEIIMPOBAHUE, IKCIIEPUMEHT (pEaIbHbIN U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pOBbHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n NMpOrpamMmbl Bceero o0pa3oBaTejbHbIE PeCypPChl
padoTshI padoThI
Pa3nen 1. [lepeoHayaabHbIe XHMHYECKHE MOHSITHS
Xumust — BaxkHas o0J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTUUECKON 5 2 bubmorexa [IOK
' p https://m.edso0.ru/7f41837c
IEeITEILHOCTH YeJIOBEKA
bubmuorexa [JOK
1.2 B 15 1
CHICCTRA M XUMITICCKHC PeaKtiitd https://m.edsoo.ru/7f41837c
Hroro no pasneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
91 Bosznyx. Kucnopoa. Ilonsitue 06 5 bubmmorexa [IOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Bonopon. IlonsaTue o kuciorax u bubnnoreka [JOK
2.2 8 1
COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [JOK
' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OcHOBHBIE KJ1acChl HEOPraHUYECKUX 11 1 1 bubnnorexka [JOK
' COEIUHEHUN https://m.edso00.ru/7f41837c
Hroro o pazneny 30

Paznea 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. U. MenaeseeBa. Ctpoenune atoMmoB. XuUMHYeCKast
cBsI3b. OKNCINTENbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Tepuonuueckuii 3aKOH U

7

bu6mmorexa [IOK



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

IIepnonnueckas cucrema
XHUMHYECKUX dj1eMeHToB /I, 1.
MenaeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837c¢

Xumuueckas cBsizb. OKHCIUTEILHO- bubnuorexa [JOK
3.2 8
BOCCTaHOBUTEJIBHBIE PEAKLIMHI https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 bubmmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE
OBbIE
Nen/m  HamMeHoBaHWe pa3/ieJiOB H TeM MPOrPaMMBbI Konrponbubie | [pakTHueckue (un¢posnie)
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl

Pa3znen 1. BeniecTBO U XUMHUYeECKHE PeaKIUU
11 [ToBTOpeHue u yrirydsieHre 3HaHUH OCHOBHBIX 5 bubmmoreka [JOK

' pasenos Kypca 8 kiacca https://m.edso00.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIUN 4 bubnnorexa [IOK

' p P https://m.edsoo.ru/7f41a636
13 DNEeKTPOoNUTHYECKas! AUCCOIMAINS. XUMUYECKUE 8 1 bubnnoreka [JOK

' pEaKIMu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO1m1ast XxapaKTepUCTHKA XUMHUUYECKUX AJIEMEHTOB 4 1 bubmuoreka [IOK

' VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7f41a636
99 OO6m1ast XxapakTeprucTUKa XUMUYECKUX SJIEMEHTOB 6 bubmuoreka [IOK

' VIA-rpynnel. Cepa u €€ coequHeHus https://m.edso0o.ru/7f41a636
53 OO6m1ast XxapakTepruCTUKa XUMUUECKUX SJIEMEHTOB 7 1 bubmmoreka [JOK

' VA-rpynmebl. A30T, pocdop 1 uX COeTuHEHUS https://m.edso00.ru/7f41a636
24 OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX HJIEMEHTOB 8 9 bu6muoreka [JOK

' IVA-rpynnel. Yriaepoa 1 KpeMHUN U UX COEUHEHUS https://m.edso0o.ru/7f41a636
Hroro mo pasneny 25
Pa3nes 3. MeTa/liibl U HX COeANHEHUS
3.1 OO01me CBOMCTBA METAJLIOB 4 but6mmoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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‘ https://m.eds0o.ru/7f41a636
bu6nunorexa LIOK

3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nea 4. Xumus n okpyxapumasi cpeaa
4.1 BentectBa 1 Marepualibl B KA3HU YeEJIOBEKA 3 bubnnorexa [JOK

' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHMUE
8 KUIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Koutpoabubie IIpakTnyeckue A bp
n/n H3yuyeHusi oOpa3zoBaTesibHbIE
pecypchl
1 [Ipenmer xumun. Ponb XuMuu B 5KU3HU YEIIOBEKA. bu6nmorexa LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTHe 0 MeTONAX MO3HAHUSA B XUMUH bubnnorexa [JOK
a https://m.edsoo.ru/ff0d227e
ITpaktnueckas padota Ne 1 «IIpaBuiia paboThI B
3 J1a00pPaTOPUHU U IPUEMBI OOpaIlleHUS C bubnnorexa [JOK
patop p pait https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTOBAHUEM
4 Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus bubmuoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceit bubmuoteka [IOK
(Ha mpUMepe OYUCTKU TOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI © MOJIEKYJIBI bubnnorexa [JOK
y https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) bubmuoreka [{OK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTrie U ClIOKHBIE BEllecTBa bubmrorexa LIOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOE YUECHHUE bubmrorexa LIOK
yap v https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. bubmuorexa [{OK

Xumuuaeckast hopmysa. BaqeHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d26ca
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XUMHUYCCKHUX 3JICMCHTOB

OtHocurenbHas aroMHas macca. OTHOCUTEIbHAS bubmuorexa [JOK
11
MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOTO DJIEMEHTA B bubnunorexa LIOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
bubnunoreka LIOK
13 KonnuecTBo BemecTBa. Monb. MonspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. XUMHUYECKas bubnuorexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBUs NPOTEKAHUSI XUMAYECKHUX bubnuorexa [IOK
peaKuuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MAcChl BEIIECTB. XMMHUECKHE bubmmoreka [JOK
ypaBHEHUs https://m.edsoo.ru/ff0d3b88
17 Breruncienus KoauuecTBa, MacChl BEIIECTBA MO bubmmoreka IIOK
YPaBHEHUSAM XUMUYECKUX PEaKLUU https://m.edsoo.ru/ff0d5708
18 Knaccudukanms XuMruaeckux peakiuii bubnnorexa [JOK
(coenuHeHus, pa3oXKeHHs, 3aMeIIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIN-3HIUKIIONEINUCT. bubmuoreka [IOK
O06o0011eHre U cUCcTeMaTU3alus 3HAaHUN https://m.edsoo.ru/ff0d40c4
20 KonTponbhas padota Nel no teme «Bemectsa u bubmuoreka [JOK
XUMHYECKHUE PEAKIINH https://m.edso00.ru/ff0d4290
21 Boznyx — cmech razos. CocTaB Bo3ayxa. bubnuoreka [IOK
Kucnopon — snemenT u mpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
®dusnueckue 1 XUMHYECKUE CBOICTBA KUCIOPOIa
22 (peakuuu okucieHus, ropenue). [lonstue 06p " bubnmorera LHOK
peardtt - TOP ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
93 CriocoOsI MoTydeHust KUCIIOpo/ia B 1abopaTopuu 1 bubnuoteka [JOK

IIPOMBILUIEHHOCTH. [IpuMeHeHne kucnopoaa

https://m.edsoo.ru/ff0d497a
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TemtoBoii 3 (PeKT XUMUIECKON pPEeaKIiH, TOHSITHE

24 0 TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- 1 bubmmorexa [JOK
P P ’ https://m.eds00.ru/ff0d4790
SHIOTEPMHUECKUX PEaAKIIMIX
o5 TommuBo (He(Th, yroiab U MeTaH). 3arpsi3sHEHUE bubnmnoreka HOK
BO3/yXa, CIIOCOOBI €ro MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktrueckas padota Ne 3 o teme «llomyuenue bubnmnoreka HOK
U coOupaHue KUCIOPO/1a, U3yUYEHUE €T0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
97 Bonopon — sneMeHT 1 IpocToe BEIECTBO. bubmmoreka [JOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 DuU3nYECKUE U XMMUYECKUE CBOKMCTBA BOJIOPOA. bubnnorexa [JOK
[Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bubnuoreka [{OK
2 IT
o OIPITHE O KHCTOTaxX 1 COMAX https://m.edsoo.ru/ff0d50d2
bu6nmorexa LIOK
30 C 0 0
1mocoObI TTOJTYyYEeHHs BOJIOPO/Ia B TabopaTopun https://m.edsoo.ru/Ffod4ddo
31 [IpakTuueckas pabora Ne 4 no teme «llomyuenue bubmuoreka [IOK
1 coOupaHue BOJOPOa, U3yUYEeHHE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
N bubnuoreka [{OK
2 M i . A
3 OJIAPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ffod542e
Brruncnenus 00bEMa, KOTMYeCTBa BEIIeCTBa raza
33 10 €T'0 U3BECTHOMY KOJIMUECTBY BEIIECTBA HIIH bubmmorexa [JOK
B y y Bet https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH bubmmorexa [JOK
peartt https://m.edso0.ru/ff0d5708
ra3oB
35 Pur3nyecKue 1 XUMUYECKHE CBOMCTBA BOJIbI bubmorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX bubnmoreka [JOK
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Bopna xak pactBoputens. HacblleHHbie u

https://m.edsoo.ru/ff0d59e2

bubnunoreka LIOK

37 HEHACBHIIIEHHbIE pacTBOPHI. MaccoBas 10
H PacTeop A https://m.eds00.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[IpakTuueckas pabora Ne 5 mo Teme
38 «IIpuroToBiieHHE PACTBOPOB C OMpPEACIEHHON buomorexa LIOK
P N . p p P https://m.edsoo.ru/ff0d5eba
MacCOBOMU J0JIel paCTBOPEHHOTO BEILIECTBA
39 KonTponbnas pabota Ne2 no reme «Kucnopoz. bubnnorexa [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, kiaccuuKaius, HOMEHKIaTypa bubmmorexa LIOK
AR ’ e, P https://m.edsoo.ru/ff0d664e
41 [TomryueHnue 1 XuMUYECKHE CBOMCTBA KUCIOTHBIX, bubnnoreka [JOK
OCHOBHBIX U aM(POTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
42 OcHoBaHUs: COCTaB, KJIacCCU(PUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomy4yeHnue u XMuMHYECKHE CBOMCTBA OCHOBAHUI brbmmorexa LTOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukariysi, HOMEHKIATypa bubmorexa LOK
' ’ e, P https://m.edsoo.ru/ffodfee?
45 [TonydeHne u XUMHUYECKHE CBOWCTBA KHCIOT bubnmorera LHOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIoCOObI bubnuotexa [JOK
MOJYyYEHUS, XUMUUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuueckast paborta Ne 6. Pemenue
47 SDKCIIEPUMEHTAILHBIX 3a4a4 110 TeMe «OCHOBHBIE bubmorexa HOK
p . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COEAMHEHUI
48 I'eneTnyeckas cBsI3b MEXKy KilaccaMmu bubnmoreka [JOK

HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

https://m.edso0.ru/00ad9a50
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bubnunoreka LIOK

49 O06o0meHre U cucTeMaTr3alus 3HaHUH
B t https://m.edsoo.ru/00ad9ch2
50 KonTponbnas pabota Ne3 no reme "OcHOBHBIE bubmmoreka [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIACCUPUKAUN XUMHUECKUX
ol aneMeHToB. [loHsATHE O TpyIImax CXOIHBIX bubmorexa OK
' 124 A https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
Ilepuonnueckuii 3akoH u [lepronnueckas cucrema bubnnorexa [JOK
52
xumuueckux anemenToB J[. . MeneneeBa https://m.edsoo.ru/00ada52c
53 [Tepuonpl, rpymIbl, TOATPYIIITHI bubmorexa HOK
PUOBL, TPYHIRL TOMPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIAEP. bubnnoreka [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB [lepunoanueckon cucremsl 1. U bubmorexa LHOK
PO T https://m.edsoo.ru/00ada6bc
Menneneera
XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 0 €T0
56 nojioxkeHuto B Ilepuoanueckoit cucreme . U bubsmorexa [JOK
p T https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanueckoro 3akoHa IJi pa3BUTHS
57 Hayku U ipaktuku. [{. . MeHnneneeB — y4€HbIi bubmmorexa [JOK
K P o A v ’ https://m.edsoo.ru/00ada96e
Mearor ¥ TpaxIaHuH
58 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3AIHS bubnuoreka [IOK
3HaHu#l / Beepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/00adb33c
KonTponbhas padota Ne4 o reme «CtpoeHue
59 atoma. XuMHYecKas cBs3b» / Beepoccuiickas bubmorexa [IOK
' P https://m.edsoo.ru/00adb486
npoBepoyHas pabora
60 DIIEKTPOOTPUIIATEITLHOCTh aTOMOB XUMHUYECKHX bubnuoteka [JOK
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DJIEMEHTOB
bu6numoreka [IOK
61 Honnas xumuteckas sk 1 https://m.edsoo.ru/00adac34
62 KoBanienTHas mojiapHasg XuMH4YECKas CBI3b 1 Bubmorexa HOK
p https://m.edsoo.ru/00adaab8
63 KoBasienTHAs HemosipHas XUMUYECKas! CBA3b 1 buGnuorexa [IOK
p https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
64 Crenens okucenus 1 https://m.edsoo.ru/00adae28
65 OKHUCIIUTENHFHO-BOCCTAHOBUTEILHEBIE PEAKIIUU 1 Bubmiorexa OK
peartt https://m.edso0.ru/00adb076
bubnuoreka [{OK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076
PesepBHeIil ypok. O000IIEHHE U CHCTEMAaTH3aIHS
67 3gaHui 1o TeMe «CTpoeHne aToMa. XUMHAYECKas 1 Bubmiorexa ITOK
P ' https://m.edsoo.ru/00ad9ch?2
CBA3bY»
68 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3AIH 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Koutposbubie  IIpakTuHyeckue oGpa3soBaTeabHbIe

n/n Bcero U3YyYeHUS

padoThbI padoThbI pecypchl

1 [Tepuoanueckuii 3axoH. [lepuoanueckas cucrema 1 bubnuoreka [JOK
xumuueckux anemenToB J[. . Menneneera https://m.edsoo.ru/00adb59e

5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubnnorexa [JOK
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHUYECKOM CBSI3U U THUIIBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme «IloBTopenue u

5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3fiesioB Kypca 8 1 1
KJlacca»

5 Knaccudukamnms XumMruieckux peakiiuii mo 1 bubnuoreka [IOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMUYECKON PEAKIIHH.

7 [ToHsITHE O TOMOTEHHBIX M T€TEPOrE€HHBIX 1 bubmmorexa [JOK

p https://m.edsoo.ru/00adbe9a
peaKIusax
[Tonsarue o xummueckom paBHoBecuu. DakTopsl,
8 BITUSONINE HA CKOPOCTh XUMHYECKOW pEeaKIuu 1 1 bubmmorexa [JOK
B P P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS
9 OKHCTUTENbHO-BOCCTAHOBUTEILHBIE PEAKITHH 1 bubmmorexa LIOK
peartt https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTHUECKON TUCCOLMALINN. 1 bu6muotexa [JOK

CunbHbIe U clladble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

bubnunoreka LIOK

11 u e e e i
OHHBIC YPABHCHIL peariini https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT M1 OCHOBAHUM B
12 CBETE MPEACTABICHUIN 00 AJIEKTPOTUTHICCKOM buomorexa LIOK
e P https://m.edsoo.ru/00add5d8
JUCCOLIMAIIUU
XUMHUYECKUE CBOKCTBA COJIEN B CBETE
13 MPEIICTABICHUIA 00 JICKTPOIUTHYECKOM buomiorexa LIOK
p p https://m.edsoo.ru/00add8b2
JUCCOLIUAIIUU
bubnunoreka LIOK
14 ITo €eo 0JIN3€ COJIEH
FUATHE O THAPOTH e https://m.edsoo.ru/00add9d4
bubnunoreka LIOK
15 0606 i
ODMICHHIE 1 CHCTEMATHSALIA SHARHH https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemienue bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3aa4» https://m.edsoo.ru/00addbfa
KonTtponbHnas padora Ne2 no teme
17 «INeKTpoIUTUYECKAs TUCCONUanusl. XUMUYECKHE bubmmorexa LIOK
P A HHATIL https://m.edsoo.ru/00addecO
peaKkIu B pacTBOpax»
18 OO01mas xapakTepUCTHKA raloreHOB. XUMUYECKHE bubnnorexa [JOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. ComnsiHasi KUCJIOTa, XUMHYECKHE but6mmoreka [IOK
CBOICTBA, MTOJyYE€HHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [TpakTrueckas padota Ne 2 o reme «llonydyenue bubmuorexa [IOK
COJITHOM KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX bubmmnorexa [JOK
peaKIMii, ecIIM OIUH U3 peareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
but6mmoreka [IOK
22 OO01mas xapakTepucTrka 31eMeHToB VIA-
H1as XaparTepHCTHia SJCMEHTOB TPYHIHL https://m.edsoo.ru/00ade64a
23 AnnorponHsie Moaudukanuu cepsl. Haxoxnenue bubmuotexa [JOK
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cepsl U €€ COCIMHEHNM B IpUpoae. XUMUYECKUE
CBOICTBA CEpbI

https://m.edsoo.ru/00ade64a

24 CepoBogopoji, cTpoeHHE, (PU3HUECKUE U bubnmnoreka HOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxkcupsl cepol. CepHas KucnoTa, Gu3ndecKue u bubmmoreka [JOK
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
26 MPOMBINIJICHHOTO CII0C00a MOIy4eHUs CePHON bubmmoreka [JOK
KHCJIOThl. XUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen https://m.edsoo.ru/00adec8a
Cpebl COeTUHEHUSMU CEPhI
97 Brruucnenue mMaccoBoil 1011 BBIXOAA MPOAYKTA bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa 3JIEMEHTOB V A-TpYIIIbI.
28 A30T, pactipocTpaHeHHEe B IPUPOIe, PUINICCKUE U bubmmorexa [IOK
. https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOHCTBA
29 AMMHaK, ero Gpu3n4YecKue 1 XMMUYECKHe bubmmnoreka HOK
CBOMCTBA, NIOJIy4YCHUE U IIPUMEHEHUE https://m.eds00.ru/00adf004
30 [IpakTuueckas pabora Ne 3 no teme «llomyuenue bubmmnoreka HOK
aMMHaKa, U3y4eHHEe €ro CBOMCTB https://m.edso0.ru/00adf180
31 A3oTHas KucaoTa, €€ GU3NIECKUe U XUMUIECKHE bubnmnoreka [JOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH aMMOHHSI B
39 KaueCTBE MHUHEPAIBHBIX yI0OpeHui. XuMuueckoe bubnmnoreka [JOK
3arpsI3HEHUE OKPYKAIOLIE Cpelibl COEAMHEHUIMU https://m.edso0.ru/00adf518
azoTa
®Dochop. Okcun dpocdopa (V) u pochopuas
N but6mmoreka [IOK
33 KHUCTI0Ta, GU3NYECKUE M XUMUIECKIE CBOMCTBA,

MIOJIy4YCHUE

https://m.edso0.ru/00adf68a
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Hcnons3oBanue gochaToB B KauecTBE

34 MUHEPAIbHBIX YIOOpEHUN. 3arpsisHEHUE buGnuorexa [IOK
p . yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yraepon, paclipoCcTpaHEHHE B IIPUPOJIE, bubnmnoreka HOK
duznyecKre 1 XUMUIECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpuandeckue 1 XuMHUIeCcKHe
. bubmuoreka [IOK
36 CBOICTBa. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHbBIE
https://m.edsoo.ru/00adfebe
¢ okcugoMm yriepoaa (IV)
37 VYronbpHas KUCIIOTa U €€ COJTU bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas paborta Ne 4 o reme "llonydyenue
38 Jexucioro rasa. KauectBennast peakiius Ha bubmmorexa [IOK
T W P https://m.edso00.ru/00ae027e
KapOOHaT-HOH
39 [TepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX bubmmnorexka HOK
BEIIECTBAX KAK O COEAUHEHUAX YIIIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnwnii u ero coenuHeHUs bubnmorexa [IOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
41 SKCIIEPHMEHTATBHBIX 3371a4 110 TeMe «Bakaenmme bubnmorexa IOK
p https://m.edsoo.ru/00ae0bf2
HEMETAJUIBl U KX COCTUHEHHSI
42 KonTponbnas pabota Ne3 no reme «Baxuelinue bubmuoreka [IOK
HEMEeTaJLIbI ¥ UX COEIUHEHUS https://m.edsoo0.ru/00ae0el18
OO01mas XxapakTepUCTHKa XUMUYECKUX IIIEMEHTOB
43 — MeTaJI0B. MeTtannueckas CBsi3b U bubmuorexa [{OK
METAJINYECKasl KPUCTAIUINYECKAs PELIETKA. https://m.edsoo.ru/00ae103e
®u3nyecKue CBOMCTBAa METAIIIOB
44 XuMHUYECKUEe CBONCTBA METAJIIIOB. bubnuorexa [JOK

DNEKTPOXUMHUUECKHUH Pl HAIIPSHKEHUHA METaJIIOB

https://m.edso0.ru/00ae1156
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O6mmue criocoOb! momy4deHus: MeTayuioB. CIIIaBbL.

Brraucnenus no YpaBHCHHUAM XUMHUYECCKHUX

bubnunorexa LIOK

45 peaKIuid, €CJIU OJJUH U3 PEareHTOB COJACPIKUT https://m.edso0.ru/00ae1156
IpUMecH
46 [ToHsiTHE O KOPPO3UU METAIOB bubmmorexa [JOK
https://m.edsoo.ru/00ael278
bubmmoreka [JOK
47 [enorrste MeTatet https://m.edSO(I)_.[ru/Oan14b2
48 OKcuapl ¥ THAPOKCU/IBI HATPUS U KATHS bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 [IlemoyHO3eMENbHBIC METAILIBI — KAJIbIIUN 1 bubmuoreka [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxneinme coenMHEHNS KaJIbIIUI bubnmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o00meHre U cucTeMaTr3aIusa 3HaHUH
N . bubmmoteka IIOK
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS https://m.e dsoi_.[ru 100261886
53 [IpakTuueckas pa6ora Ne 6 no teme "KeEcrtkocTh bubmuoreka [IOK
BOJIBI M METO/IbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuoreka [{OK
>4 Amomuinii https://m.edsol_.[ru/Oanlc64
55 AmMdoTepHbIE CBOMCTBA OKCHA U THIPOKCHUIA bubmorexa [TOK
https://m.edsoo.ru/00aelc64
bubnuotexa [JOK
56 Keneso https://m.edsocL>.Iru/Oan1d86
57 Oxkcuapl, THAPOKCU B 1 conw xenesa (1) n bubnuorexa [JOK
xenesa (I11) https://m.edso0.ru/00ae35e6
58 O0o01IeHre U cucTeMaTU3alus 3HaHUH
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[IpakTuyeckas pabora Ne 7. Pemenue

59 SKCTIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxHeimme 1 buGnuorexa [IOK
https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COEITMHEHUS
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
60 peaKIyii, €I OJMH U3 PEeareHTOB JAaH B U30BITKE 1 Bu6muoteka [JOK
WJIM COAEPKUT IpUMECH. BpIunCIIeHUs MaCCOBOM https://m.eds00.ru/00ae1750
JIOJTU BBIXO/1a MIPOAYKTA PEaKIuu
61 O06o001eHne U cucTeMaTu3alus 3HAaHUK 1
62 KonTponbnas pabota Ned o reme «Baxueiinme 1
METaJIJIbl U UX COCTMHEHUS
63 BemectBa 1 maTepuanbl B HOBCEAHEBHOM KU3HU 1 bubmmoreka [JOK
YeJI0BEKa https://m.eds00.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpebl 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
bubmmoteka IIOK
65 Ponb xumun B perieHnn 3K0JI0rHUecKUX IpodaemM 1 https://m.eds00.ru/00ae4270
PesepBHblil ypok. O600111€HHE U CHCTEMAaTU3alINs bubmuoteka [IOK
66 . 1
3HAHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3aIH 1 bubmuoreka [IOK
3HAHWUMI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3AIHA 1 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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B ¢denepanbHbIXx M pervoHanbHBIX MPOLEAYpax OLIEHKH KayecTBa OOpa3oBaHUsl HCIOJIb3YeTCs

nepedeHs (Koau(HUKaTop) paclpelesieHHBIX I0 KilaccaMm IpOBepsIeMbIX TpeOOBaHMM K pe3ylbTaram

OCBOCHHS OCHOBHOW 00pa3oBaTelbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUS M 3JICMEHTOB

COACPKAHUA IO XUMHUMU.

HpOBepﬂeMbIe Tpeﬁonaﬂnﬂ K pe3yjJbTaTaM 0CBOCHHUSA

OCHOBHO# 00pa3oBare/ibHOI MporpamMmel (8 KJacc)

Kon nposepsiemoro

[IpoBepsieMbie MpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM

pe3ynbrarta MIPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS

1 [To Teme: "llepBoHauaabHble XUMHYECKUE TOHSITHUS"

1.1 [PACKpPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHIA: aTOM, MOJIEKYJIa, XUMHUYECKUN
QIIEMEHT, IIPOCTOE€ BELIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAS U
HEOJHOPOIHAs), BAJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAs M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JOJII XUMHUYECKOTO
HIIEMEHTA B COCIMHEHHMH, MOJISIPHBIM 00beM, XUMHUECKasi peakuus, KiaccuuKarus
[PEaKIMii: pEaKIUH COCIWHEHHS, PEAKIHU pPA3JIOKEHUS, PEeaKuh 3aMelCHHS,
peakuu 0OMEHa, 9K30- M SHAOTEPMHUYECKUE PEAKINHU, TEIIOBOK 3((EKT peaxium,
[pacTBOp, MaccoBast J0JIs BemecTBa (MPOLIEHTHAsI KOHIICHTPAIUs) B pacTBOpe

1.2 WJLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHSITHHA M TPHUMEHSTH 3TH
MOHATHS IPH ONFCAHUU BEIIECTB U MX MPEBpALICHUN

1.3 MCIIOJIb30BaTh XMUMHYECKYI0 CHUMBOJIUKY JUIS COCTaBJICHUS (OPMYJT BEIIECTB U
YPaBHEHUI XUMHYECKUX PEAKIUI

1.4 [PACKpBhIBaTh CMBICI 3aKOHOB COXPAHEHHWS MacChl BEIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJICKYJISIPHOTO YYSHHS, 3aKOHa ABOTaIpO

1.5 OIIpeIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX

1.6 Kjaccu(UIUpoBaTh XMMUYECKHE pEaKUuu (M0 YMCIY M COCTaBy YYacTBYIOLIMX B

€aKIMH BEIECTB, 110 TeII0BOMY 3 deKTy)

1.7 BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIUUCIISITH MACCOBYIO JIOJII0 XMMHYECKOI0 3JIEMEHTA 10 (OpMyIie COeMHEHUS,

1.9 BBIUUCIISITH MACCOBYIO JIOJIIO BELIIECTBA B PaCTBOPE

1.10 MPUMEHATh €CTECTBEHHO-HAy4YHbIE METOJ/bl MO3HAHMs - HAOIOJeHHE, H3MEpEHHE,
MOJICIIMPOBAaHNE, IKCIIEPUMEHT (peasIbHbI U MBICJICHHBIH)

2 [1o Teme: "BaxHelilue npeacTaBUTENN HEOPraHNYECKUX BEHIECTB"

2.1 [PACKpBIBaTh CMBICII OCHOBHBIX XWMHYECKUX MOHSATHI: OKCHJ, KHCIOTa, OCHOBaHHE,
COJIb

2.2 OTIPENIeNIATh MPHHAIJICKHOCTh BEUIECTB K OIPENEICHHOMY KIIACcCy COEIWHEHHH 10
hopmynam

2.3 Kj1acCU(UIIMPOBATh HEOPTaHWYECKUE BEIIECTBA

2.4 XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHYECKHE CBOWCTBA BEILECTB Pa3IMUYHBIX
KIIaCCOB, TIOATBEp)KIash ONWCAaHWE TNPUMEpPaAMH  MOJICKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIONIMX XUMHUYECKUX PEAKITHIA

2.5 MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX Ka4eCTBEHHOTO COCTaBa,
BO3MOYKHOCTH MPOTEKAHMSI XUMHUYECKUX TMPEBPANICHUN B Pa3IIMYHBIX YCIOBHIX

2.6 ClleZIOBaTh MpaBUJIaM IIOJIb30BAaHUS XHMMHUYECKOH mocyqod u  1abopaTOpPHBIM

O60py,Z[OBaHI/ICM, a TAKXKXE IpaBUJIaM O6paH_ICHI/I$I C B€IICCTBAMM B COOTBETCTBHH C
HMHCTPYKIUAMMU 11O BBITTOJIHCHUTO J'Ia60paTOpHLIX XUMHYCCKUX OIIBITOB I10 MOJYUCHUTIO

14§ CO6I/IpaHI/IIO ra3006pa3HHx BCIICCTB (BOI[OpO,[[a )48 Kncnopona), IIPHUTOTOBJICHUIO




pacTBOpPOB €  OIPENCIICHHOM MAacCOBOM  JIOJEH PACTBOPEHHOI'O  BEILECTBA,
[JaHUPOBaTh W MPOBOAUTH XHUMHUUYECKHE OKCIIEPUMEHTHI 10 PpPaclO3HABAHUIO
[PACTBOPOB WIENOYEH M KUCIIOT C IMOMOIIBI0 MHAUKATOPOB (JaKMyc, (eHOIPTaNICHH,
METUJIOPAHK U JPYTHE)

2.7 [IPOBOJUTH PacUEeThl 10 YPABHEHHIO XUMUYECKOM peakuu
3 Ilo Tteme: "llepmommueckuii 3axkoH u Ilepuoanueckas cucTeMa XUMHUYECKUX
pnementoB  J[.M. Menneneea. CrtpoeHue aTtomMoB. XHUMHYECKas  CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH"
3.1 [PaCKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IOHATHH: SAPO aroma, 3JIEKTPOHHBIN
CIIO aToMa, aroMHas OpOWTallb, paAWyC aTOMa, XUMHUYECKas CBs3b, MOJSPHAA U
HENoJIIpHasi KOBAJIEHTHAas CBS3b, JJIEKTPOOTPULATENBHOCTb, MOHHAs CBA3b, HOH,
KATHOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJ1acCU(UIIMPOBATh XUMUYECKHE HJIEMEHTHI
3.3 ONMCBHIBATh M XapakTepu3oBaTh TabauuHyto ¢opmy Ilepuonuueckoil cucTemsl
XUMHUYECKHUX 3JIEMEHTOB: pa3iuyarh MOHATUS 'rimaBHas noarpymnmna (A-rpynmna)’ u
"mo6ounast noarpymnma (b-rpynma)", "mansie" u "6onpne" nepuoap
3.4 packpbiBaTh cMbici Ilepuoauueckoro 3akoHa [I.M. MenzaeneeBa: 1€MOHCTpUPOBATh
MOHUMaHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT HX
noJyioxkeHus B Ilepuonnyeckoil cucreme
3.5 COOTHOCUTh 0003HaueHUsi, KOTopble UMeroTcs B Tabnuue "[lepuoanyeckas cucremal
XxUMU4Yeckux aneMeHToB JI.MI. MenzeneeBa" ¢ 4YHCIOBBIMH XapaKTepUCTHKaMH
CTPOEHHUSI aTOMOB XHUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjapa, oOliee 4HUCIo
RJIEKTPOHOB U PAaCHpEIeNICHHE UX MO IEKTPOHHBIM CIIOSIM)
3.6 OIIpeNIeNIATh CTENIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
3.7 OIIpeNeNIATh BUJI XUMHUYECKOM CBSA3M (KOBaJIECHTHAs U MOHHAs) B HEOPraHWYECKUX
COeMHEHUSIX
IIpoBepsiemble 2JieMeHTBI coaeps;kaHu (8 Kiacc)
Kog IIpoBepsieMblii 2IEMEHT COJEPKaHUS
1 [TlepBoHaYyanbHBIC XMMUYCCKUE TOHSITHS
1.1 [Tpenmer xumuun. Poib XUMHHM B KH3HM 4YeIOBEKa. XMMHS B CHCTEMe HayK. Teia W BEIIECTBA.
Du3nyecKue CBOMCTBA BENIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB
1.2 Tousitue o Metoaax mo3Hanusi B xumuu. Yucteie BeniecTBa u cmecu. CriocoObl pas3/ielieHus: cMecei
1.3 |ATomMbl U MoJeKynsl. XuUMHUecKre 3eMeHThl. CHMBOJBI XHMHYECKHX DJIEMEHTOB. [IpocThie H
CJI0KHBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE
1.4 Xumuueckas popmymna. BaJeHTHOCTh aTOMOB XUMHYECKHX 3JIEMCHTOB. 3aKOH IMOCTOSHCTBA COCTABa
BeriecTB. OTHOCUTENbHAsA aToMHas Macca. OTHOcUTeNbHAsE MOJIEKYJsipHas Macca. MaccoBast 1054
XUMHYECKOT0 2JIEMEHTA B COEMHEHUH
1.5 |[KonmuectBo BemectBa. Moab. MossipHas Mmacca. B3anMOCBSA3b KOJIHYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. PacyeTsl o opMynaM XMMHUYECKUX COCIMHEHHUM
1.6 (Dusuyeckre W XUMHYECKHE SIBICHUS. XUMHUYECKas PEaKIUs W e¢ MPH3HAKH. 3aKOH COXPaHCHHUS
Macchl BEIEeCTB. XHUMHUUYeckHe ypaBHeHUs. Kiaccupukanus XMMUYECKUX peakuui (CoeanHeHHs,
a3J10KEHUs, 3aMEllIeHHs, OOMEHa)
1.7 XuMuueckuil SKCHEPUMEHT: 3HAKOMCTBO C XHMHUYCCKOW MOCYAOW, C MpaBHJIaMH pabOThI B

nmabopaTopuu M mpueMaMu oOpalieHus ¢ J1a0opaTOpHbIM O00OpPYAOBaHUEM, U3yYEHHE M ONHCAHHE
(u3uUecKuX CBOWCTB 00pa3IiOB HEOPraHWYECKHX BELIECTB, HAOMOAeHUE (PU3NUecKuX (IUIaBICHHUE
BOCKa, TastHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE M KOHJCHCAIUS BOJbl) U XUMHUYECKHUX|
(ropeHue cBeuu, MPOKAIMBAHUE MEIHON NMPOBOJIOKHU, B3aMMOACHCTBHE Mella C KUCIOTON) SBICHUH,
HaOJI0ICHWE U OINMCaHWe INPHU3HAKOB MPOTEKAaHUS XMMHUYECKHX peakluui (pasjoxkeHHe caxapa,




B3aMMOJICHICTBHE CEPHOM KHCJIOTBHI C XJOpHIOM Oapus, pasnoxenue ruapokcuna meau (II) mpwy
HarpeBaHUU, B3aMOACHCTBHE XkKele3a ¢ pacTBopoM conu Menu (II), u3ydenne cnoco6oB pas3eneHus
cMecell (C MOMOINBIO MarHuTa, (QUIBTPOBAHUE, BBHIAPUBAHUE, NUCTHIUIALUSA, Xpomartorpadus),
[POBEICHUE OYHUCTKU TIOBAPEHHOW COJIM, HAOMIOACHUE U OMIMCAHUE PE3yIbTaTOB IPOBEICHUS OIbITA,
WLIIOCTPUPYIOILET0 3aKOH COXPAHEHHsI MAacChl, CO3JAHNUE MOJEIECH MOJIEKYJI (IIapOCTEPIKHEBBIX )

Bakneiime npeacTaBUTeIn HEOPraHUYECKUX BELIECTB

Bo3ayx - cmech razos. CocraB Bo3znyxa. Kucnopon - aneMeHT u npoctoe BemecTBo. Haxoxnenue)
KHCIIOpoJia B Tpupojae, (U3MYECKWe W XUMHUYECKHE CBOWcTBa (peakuuu TopeHwus). OKCHUIBL
[Ipumenenue kucnoponaa. CrnocoObl MOMyYeHHUS KHUCIOPOAA B J1a0OPATOPUU M MPOMBIIUICHHOCTH.
KpyroBopot kucioposa B npupoae. O30H - aJutoTporHasi MoAU(UKAIUI KUCI0opoaa

2.2

TernoBoil 3 pexT xumMuyeckoi peakliuu, TEPMOXUMUYECKUE YPAaBHEHHUS, IK30- H SHAOTCPMHUUECKHUE]
peakuuu. TomnmuBo: yronb M MeTaH. 3arps3HEHHME BO3AyXa, YCHICHHE MapHUKOBOro 3(¢exTa,
[pa3pyLICHUE 030HOBOIO CIIOs

2.3

Bonopon - snemeHT u mpocTtoe BemecTBo. Haxokaenue Bomopona B mpupone, (usnueckue u
XMMHYECKHE CBOWCTBA, MPHUMEHEHHE, CIOCOOBI oy4yeHus. Kuciotsl u conm

2.4

ModnsipHbIif 00beM ra30B. PacueTsl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

Dduznyeckue cBoicTBa BoAbl. Bona kak pacTBoputenb. PacTBopsl. HacklleHHbIE U HEHACHIIIEHHBIE
pactBOpbl. PacTBopuMOCTh BeliecTB B Boje. MaccoBasi OISl BEIIECTBA B PacTBOpPE. XUMHUYECKUE
cBoiicTBa Bonbl. OcHOBaHUA. Pojib pacTBOpOB B IpHpoie U B KU3HU 4yelloBeka. KpyroBopoT BoibI B
npupojie. 3arps3HeHre NPUPOAHBIX BoA. OXpaHa U OYHCTKA MPUPOIHBIX BOJ

2.6

Krnaccudukanuss  HEOpPraHWYECKMX  COCIMHCHHA. Oxcumsl. Knaccudukanus  OKCHJIIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMpOTepHbIe) U HecodeoOpasyromue. Homenknatypal
okcu0B. DU3nyecKre U XMMHYECKHe CBoiicTBa okcuoB. [lonydenre okcuaos

2.7

OcHoBanus. Knaccudukaius oCHOBaHUN: IIEIOYM M HEpPAcTBOpPHMbIE OocHOBaHHS. HomeHkmatypal
ocHOBaHUM. DU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHUU. [lonyyenne ocHOBaHMi

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. @uU3ndeckue U XUMUYECKUE CBOMCTBA
kucnor. Pan akrusHoctu metaiuioB H.H. bekerosa. [lonmyyenue kuciaor

2.9

Conu. Homenknarypa coseii. @usnueckue 1 XUMU4Yeckue cBoicTaa cosel. [lonydyenue coneit

2.10

['eHeTHYECKAs CBA3b MCKAY KiIaCCaAMU HCOPIraHUYICCKUX COE€IUHEHUI

2.11

XVMHUYECKUN DSKCIEPUMEHT: KaueCTBEHHOE OIpEJCIIEHUE COJIEpKaHUs KUCIOpoJa B BO3IyXeE,
MojiyueHue, coOupaHHe, paclo3HaBaHUE W M3yYEHHE CBOICTB KHCIOpOJAa, HaOIIOAEHHE
B3aMMOJICHCTBHS BEILIECTB C KUCIOPOJOM U YCIJIOBUSI BO3HUKHOBEHHUS U IPEKpAIICHUsS TOpEHUS]
(moxkapa), 0O3HAKOMJICHHE C 0Opa3llaMH OKCHIOB M OMHMCAHHE UX CBOWMCTB, MOJYYCHHE, COOMpPAHHUE,
[pacrio3HaBaHUE U M3Y4YEHHE CBOWMCTB BOJIOPOJA (FOpEHUE), B3aMMOJEHUCTBHE BOJOPOJia C OKCHIIOM
Meau (II) (BO3MOXKHO WCIOIB30BaHME BHUIACOMATEPUATIOB), HAOIOJACHHE OOpa3IOB BEIUIECTB
KOJTUYECTBOM | MOJIb, HCCIEAOBaHUE OCOOCHHOCTEH pACcTBOPEHHUSI BEIIECTB C PA3THUYHON
[PaCTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OIPEACIICHHOW MAacCOBOM [J0JIEM PacTBOPEHHOIO
BEIECTBA, B3aMO/IEHCTBHUE BOJIbI C METAJJIaMU (HAaTpUEM M KaJibliieM) (BO3MOKHO MCIIOJIb30BaHUE
BUJICOMAaTEPHUAIIOB), OIpPEAEICHUE PAcTBOPOB KHCIOT W IIENOYeH C IMOMOIIBI0 HHIUKATOPOB,
MCClIeIOBaHUE 00pa3I[0B HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIO/JEHNE U3MEHEHUS
OKpAacKH MHAMKATOPOB B pacTBOpax KHUCIJIOT U IIeNlouel, U3y4eHHEe B3auMOJEUCTBUS OKCHJIA MEIH|
(I) ¢ pacTBOpOoM cepHOW KHCIOTHI, KHUCIOT C METaUIaMH, peakUUi HeUTpaiu3aluu, MOoTydeHHe
HEPACTBOPUMBIX OCHOBAHH, BBITECHEHHE OJHOTO METajla JPYIMM M3 pacTBOpa COJH, pelIeHHe
OKCIIEPUMEHTAIBHBIX 3a7a4 M0 Teme "'BaykHeume KJ1acChl HEOPraHM4eCKUX COCIUHECHMI"

[lepnonnueckuii 3akoH u Ilepmoanueckas cucrema xumuyeckux iemeHToB (.M. MeHnneneesa.
CtpoeHure aToMOB. XuMHueckas cBs3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINU

3.1

[lepBble TOMBITKA KIAaCCU(MUKAIMA XHWMHUYECKHX OJJIEMEHTOB. [loHSATHE O Tpymmax CXOJTHBIX
HJIIEMEHTOB (IIEJIOYHBIE W IMIEI0YHO3EMEIbHBIE METAJIIbI, TAJIOTEHBI, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpPBIE 00pa3yroT aM(pOTEPHBIE OKCUBI U THAPOKCHIBI

3.2

[lepnonnueckuil 3akoH. llepmonmueckas cucrema xmMuuyeckux sineMeHToB .M. MeHnneneesa.




Kopotkomnepuonnass # JuiMHHONEpHoaHas ¢opmbl  Ilepuoaudeckoil CHCTEMBl XUMHYECKUX
onemeHToB [[.1. Menneneesa. Ilepuonasl n rpynmnbel. @U3HUECKUI CMBICT MOPSAKOBOIO HOMEpA,
HOMEPOB IIEpHUOA U IPYIIIBI JIEMEHTA

3.3

Crpoenue aromoB. CoctaB aTOMHBIX snep. M3orombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX|
000510ueK aTOMOB TepBbIX 20 xumMudeckux 3emeHToB [lepuoaudeckoit cuctemsl .M. Menneneena.
XapakTepuCTUKa XMMHUYECKOr0 3JIEMEHTAa MO0 ero mnoJsiokeHuto B Ilepumonmueckoin cucreme J[.H.
Menieneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHS pajguyca aTOMOB XHMHMUYECKHUX JJIEMEHTOB, METANIMYECKUX M
HEMETAJUIMYECKUX CBOMCTB 10 TIpynnamM M nepuojaaM. 3HaueHue Ilepumonumyeckoro 3akoHa H
[lepponuueckol CHCTEMBl XMMHUYECKHX 3JJIEMEHTOB [UIS DPAa3sBUTHS Hayku M npaxktuku. J[.H.
MeH1ene€eB - YYEHBIN U IPak JIaHUuH

3.5

Xumuueckasi cBsa3b. KoBajeHTHas (MOJsipHAss M HEMOJSPHAsi) CBS3b. JIEKTPOOTPHUIIATEIBHOCTH
XUMHUYECKHX AJIeMeHTOB. MIOHHAsI CBSI3b

3.6

CrencHb OkucIeHUS. OKUCIHTEILHO-BOCCTAHOBHTEIBLHBIC pCaKkuu. Hpoueccm OKHCIICHHUA U
BOCCTAaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUH  DKCIIEPUMEHT: H3ydyeHHe OoOpas3loB  BEIIECTB METAUIOB U  HEMETAJIOB,
B3aI/IMOI[€I\/JICTBI/I€ THUAPOKCHAA IHMHKAa C pacCTBOpaMu KHUCIOT U HICJIO‘-IGI;'I, IMPOBCACHUEC OIIBLITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue, peaxkiuu
[pa3JIOKEHUsI, COCTMHECHMUS )

HpOBepﬂeMbIe TpeﬁoBa}mﬂ K pe3yjabTaTaM 0CBOCHHUSA

OCHOBHOI 00pa3oBaTe/IbHOM nMporpamMmsbl (9 Kiacc)

Kox nposepsemoro| IlpoBepsiemble mpeMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOW 00pa30BaTeNIbHOMN

pe3yibTaTa MIPOrpaMMbl OCHOBHOT'O 00111eTr0 00pa3oBaHus

1 [To Teme: "BemectBo u XxumMuyeckas peakius"

1.1 PAcCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATUW: pacTBOp, HJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJEKTPOIUTUYECKAs TUCCOLMAIUS, PEAaKIMH HOHHOTO OOMeEHa,
KaTaanu3aTop, XMMHUYECKOE paBHOBecHe, oOpaTHMble U HEOOpaTUMbIE pEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEaKLUHUHU,  OKHUCIUTEIb, BOCCTAHOBUTEIND,
OKHUCJICHHE U BOCCTAaHOBIIEHUE, AIIOTPONHUS, aM()POTEPHOCTh, XUMHUYECKAS CBS3b
(KoBaJleHTHAsl, WOHHAs, METaJUIMUecKas), KpPUCTAIJIMYECKas pelIeTKa, CIIIaBbl,
CKOPOCTh XUMHUUYECKOW peaKluu

1.2 WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKHX IMOHATUNA W MPHUMEHSTH 3TH
MOHSATHUSA NPU ONMCAHUU BEIIECTB U UX NMPEBpPAIICHUN

1.3 COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUYECKOM JUCCOLMAIMU KHCIOT, IIENoYed Hu
COJIEil, MOIHBIE M COKpAIlleHHbIE YPAaBHEHUS PEaKIuii HOHHOTO OOMeHa

1.4 [PACKpBIBATh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN MOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OaJlaHCa dTUX PEAKIUN

1.5 MPOBOJIUTH PACUYETHI 10 YPABHEHUIO XMMHYECKON pEaKInu

2 TTo Temam: "HemeTamnsl 1 ux coenuHeHNS" 1 "MeTamisl 1 UX coeJuHeHNS "

2.1 XapaKTepu30BaTh (OMHUCHIBATh) OO0IIME U crneuuduueckue XMUMHYECKHE CBOWMCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPK/Iast ONMUCAHUE TTPUMEPAMHU MOJICKYJISIPHBIX
M MOHHBIX YPAaBHEHUI COOTBETCTBYIOIMNX XUMUYECKUX PEAKITUN

2.2 COCTaBJISITh YPaBHEHUS PEAKIUH, MOATBEP)KIAIOIINX CYIIECTBOBAHUE T€HETHUYECKOU
CBSI3U MEXTY BEIECTBAMH PA3JIMYHBIX KJIACCOB

2.3 MMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHNS XUMUYECKHUX TTPEBPAIICHUI B PA3JIMYHBIX YCIOBHIIX

2.4 ClIe0BaTh TpaBUJIAaM TOJIb30BAHUS XUMHUYECKOW TMOCYJ0M U J1ab0opaTOPHBIM

O60py,Z[OBaHI/ICM, a TAKXXC IpaBUJIaM O6paH_ICHI/I$I C BC€IICCTBaAMH B COOTBCTCTBHH C




WHCTPYKIUSMU 10 BBIMOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OMNBITOB  IIO
MOJIYYEHUIO U COOMPAHMIO ra3000pa3HBIX BEMIECTB (aMMHAKa M YTIIEKHCIIOTO ra3a)

2.5

MPOBOANTH PEAKIIMH, IIOATBEPIKIAFONIIE KAYSCTBCHHBI COCTAB Pa3JIMYHBIX BELICCTB!
[pacrio3HaBaTh OMBITHBIM IyTEM XJIOPUI-, OpoMua-, HOAMUI-, KapOoHaT-, ¢ocdar-,
CHJIHMKAT-, Cyib(daT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS, HOHBI H3YYCHHBIX|
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BELICCTB

[To Teme: "Xumus u okpyxatomias cpeaa"

[PacKpbIBaTh CMBICII OCHOBHBIX XuMmHueckux nonstui: ITJIK BemecrtBa; koppo3us
METaJUJIOB

3.2

[PUMEHATh OCHOBHBIEC ONEPALMU MBICIUTEIBHON JNESATEIbHOCTA - aHAJIU3 U CUHTES,
CpaBHEHHE, O0000IIEeHHE, CUCTEMATHU3AIMIO, BBISIBJICHUE NPUIMHHO-CIICICTBECHHBIX]
CBSI3€H - I M3YyYECHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKUUH; €CTECTBEHHO-
HAayYyHBIE METOJbI TIO3HAHWSA - HAOJIOJCHWE, W3MEpPEHHE, MOJICITUPOBaHUE,
PKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )

IIpoBepsiemble 3JieMeHTBI cofep:kaHud (9 Ki1acc)

Kon

[TpoBepsieMblii 27IEMEHT CoJlep>KaHus

BeniecTBO 1 XUMHUYeCKas PpCaKnud. HOBTOpeHI/IC

1.1

Ilepuonuueckuii 3akoH. Ilepumoamueckas cucrema xumudeckux s3mneMeHToB J[.U. Menneneena.
CTpoeHure aToMOB. 3aKOHOMEPHOCTU B M3MEHEHHUU CBOWMCTB XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX
MEpUOJIOB, Kajaus, KajblMs W HMX COCAMHEHHWM B COOTBETCTBUM C IIOJOKEHHUEM D3JIEMEHTOB B
[lepronrueckoil cucTeMe U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BUJbI XMMHUUYECKOUN CBS3H. THIIBI KPUCTAJUIMUCCKUX PCHICTOK, 3aBUCUMOCTD
CBOICTB BCIICCTBA OT THIIA KpI/ICTaJIJIH‘IeCKOﬁ PCIICTKU 1 BUA XHUMHUYECKOH CBSI3H. KJIaCCI/ICI)I/IKaL[I/IH
M HOMCHKJIaTypa HCOPraHUYCCKHUX BCHICCTB (MC)K,Z[YHB.pOI[HaSI n TpI/IBI/IaJ'IbHaﬂ). XHUMHYECKHUE
CBOMCTBa BCHICCTB, OTHOCAIIUXCA K PpPa3IMdHbIM KJIacCaM HCOPTraHUYCCKHUX COCHHHGHHﬁ,
FCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

KHaCCI/Iq)I/IKaI_II/IH XUMHUYCCKUX peaKHI/Iﬁ o pPas3jiniHbIM IpHU3HAKAM (HO qucily " COCTaBY|

YHaCTBYIOIIUX B PCaKIIMU BCUICCTB, 11O TCIIJIOBOMY 3(1)(1)6KTY, 10 U3MEHEHUIO CTEIECHEH OKHMCIICHUS

XHUMHUYCCKUX 3JICMCHTOB, 110 O6paTI/IMOCTI/I, 10 y4aCTHUIO KaTaJII/I3aT0pa). OK30- " OHAOTCPMHUYCCKUC
CaKIIMu, TCPMOXUMHUYCCKUEC YPABHCHUS. IlonsTue o CKOPOCTH XUMHYECKOMN pCaKkuunun

1.4

[TousiTue 00 O6paTI/IMLIX n H606paTI/IMHX XUMHUYCCKHUX PCAKIUAX. IlonsaTHE O TOMOI€HHBIX H
CCTCPOTCHHBIX PCAKIUAX. IloHsaTHE O XMMHYECKOM paBHOBCCHHU. CDaKTOPBI, BJIMAOIIUC HAa CKOPOCTH
XHUMHYIECKOM PCAKIMH U MMOJIOKCHUC XUMHNYCCKOI'O pPaBHOBECHU

1.5

OKHCIUTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, AIEKTPOHHBIN OanaHc OKHUCJIUTEIHHOA
BOCCTAaHOBUTENBbHONH peakuuu. CocTaBlieHHE YpaBHEHMM OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIX|
[PEAKIMI C MCII0JIb30BaHUEM METO/1a DJIEKTPOHHOr0 OajlaHca

1.6

Teopus dMEKTPOIUTHUECKON NUCCOIUALAUA. DIIEKTPOIUTHI U HEDJIEKTPOIHUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JHCCOLMAIMKM BEIIECTB C pPa3IWYHBIMH BUJAMU XUMHAYECKOW CBsi3u. CTemneHb
muccoranuu. CuiabHBIE U Ci1a0ble SJEKTPOIUTHL. Peakiinn nOHHOTO oOMeHa. Y CITOBUS MPOTEKAHUS
peakuuii MOHHOTO OOMEHa, TOJHBIE U COKpAallleHHble HWOHHBbIE ypaBHEHUs peakuuid. CBoiicTBa
KHCJIOT, OCHOBAaHWUW W COJICM B CBETE MPEACTABICHUN OO0 DJIEKTPOJUTHUUECKOW JTHCCOIMAIINH.
KavecTBeHHbIE peaknniv Ha MOHBI. [loHsATHE O THAPOIU3E COoJIeit

1.7

XUMUYECKUN  DKCIEPUMEHT: O3HAKOMJIEHHE C  MOJENSAMU  KPUCTAJUIMYECKUX  PELIeTOK
HEOpraHMYECKHUX BEUIECTB - METAUIOB W HEeMeTauioB (TpaduTa M ajiMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpusl); UCCIEIOBAaHHE 3aBUCHUMOCTU CKOPOCTH XUMHYECKOW PEaKIMH OT BO3AEHCTBUSA
pa3IMYHbIX (HAKTOPOB; HCCIEIOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, Ipoliecca
UCCOLMAlMU  KUCJIOT, Ienodedl U  cojiell (BO3MOJKHO HCIOJB30BAaHUE BHIEOMATEPHUAIIOB);

[POBEJICHUE OIBITOB, WUIIOCTPUPYIOMIUX NPU3HAKK TNPOTEKAHUS peaKkIMil HOHHOro OOMeHa




(oOpa3oBaHMe OcajKa, BbIIEICHUE Ta3a, 00pa30BaHKUE BOIb); OINBITOB, MWILTIOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (TOpeHHe, peakiuu pPa3IoKEHHUs, COCIUHCHHS);
[pacIIO3HaBaHUE HEOPIAaHMYECKUX BEILECTB C IOMOIIBIO KaYECTBEHHBIX PEAKLUN HA WOHBI; PELICHUE
DKCIIEPUMEHTAJIBHBIX 3a7a4

HemeTamis! 1 Ux COCANHCHUA

OOmast xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTEICHU
okucienus. CtpoeHue W (U3HUECKHUE CBOMCTBA MPOCTBIX BEIIECTB - TaJIOTCHOB. XUMHYECKHE
CBOMCTBAa Ha HpUMeEpe XJopa (B3aUMOJEHCTBUE C MeETallaMH, HEMeTaJlylaMM, ILeJIoYaMu).
XnopoBogopoa. CosstHast KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJy4yeHUE, NpuMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOZOPOJA HAa OPraHM3M 4YeIOBeKa. BakHehmme XJIOpuAbl U UX HAxXOXKICHHUE B
[pupoe

2.2

OO0mas xapakrepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
crerieHu okucieHus. CTpoeHne u (U3NYECKUe CBOICTBA MPOCTHIX BEUIECTB - KUCIOPOAA M CEPHI.
IAJITOTPOITHBIE MOJTUGHUKAIIMM KHCIOPOAa U cepbl. XMMHUYECKHUE CBoicTBa cepbl. CepoBonopof,
CTPOCHUC, (1)I/I3I/I‘-ICCKI/IG A XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CCPbI KaK MPEACTABUTCIN KHCJIOTHBIX
okcugoB. CepHasi KHCIOTa, (U3UYECKHE W XUMHYECKHE CBOWCTBa (0OIIME KaK MpEeACTaBUTEINS
KJlacca KUCIOT M cnernuduyeckue). XUMUYECKHE PEaKINH, JIS)KAIIHNEe B OCHOBE MPOMBIIIICHHOTO
crioco0a morydeHust cepHoi KuciaoTel. [Ipumenenne. Coli CepHOM KUCIIOTHI, KAYSCTBCHHAS PEAKIIHS
Ha cynbdar-uoH. HaxoxaeHue cepbl M €e COCIUHEHHMH B TNpHpoJe. XHMHUYECKOE 3arpsisHEHHE
OKpY>KaIOIEel Cpe/ibl COSTUHEHUSAMH Cephl (KUCIOTHBIC TOXKAH, 3arpsi3HEHHE BO3/1yXa U BOJOEMOB),
CTIIOCOOBI €T0 MPeIOTBPAIICHUS

2.3

OO6miast xapakTepuCTHKa 3J1eMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
CTETIEHN OKHCJICHHUs. A30T, PacIpOCTpaHEHHE B MpUPOJE, (U3MYECKHEe W XMMHYECKHE CBOICTBA.
KpyroBopot a3ora B mpupoge. AMMHUAK, ero (pU3NYECKUe U XUMHUYECKUE CBOWCTBA, MOJIYYCHUE U
npumeHenne. Comu  aMMOHMS, UX (uU3HYeCKHMe W XHMHUYECKHE CBOWCTBA, IPHUMEHEHHE.
KauecTBeHHast peakuus Ha HOHBI aMMOHHUSA. A30THas KHUCJIOTa, €€ MOJy4YeHHe, (U3NYECKue U
XUMAYECKHE CBOWCTBa (OOImME Kak TPEACTAaBUTENs Kiacca KHUCIOT W crnenuduveckue).
Vcnonb30BaHre HUTPATOB U COJIEH aMMOHUSI B KaUYECTBE MUHEPAJBHBIX yA0OpeHui. XUMHUYECKOe
3arpsi3HEHUE OKPYXKaroIle cpelibl COEAMHEHUSIMU a30Ta (KUCIOTHBIE JTOK/H, 3arpsi3HEHHE BO3/yXa,
MOYBBI U BOJIOEMOB)

2.4

dochop, amtorponnasie Moaudukaruu dochopa, Guznueckrne M XUMHYECKHue cBoMcTBA. OKCHTT
dochopa (V) u dochopnas xkuciora, Quanyeckue M XUMHUUYECKHUE CBOWMCTBA, MOJYUYCHHE.
Vcnonb3oBanue pochaToB B KaUECTBE MUHEPAIBHBIX Y100pEHUN

2.5

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
CTETIIEHH OKHUCJICHUS. YTJIEepOJa, aJOTPOMHbIE MOAW(PHUKAIMU, PACHPOCTpaHEHUE B MPHUPOJE,
(dbu3nueckue U XUMUYeckue cBoicTBa. Ancop6Omus. KpyroBopot yraepoma B mpuponae. OKcuibl
yriaeponaa, ux u3ndeckrue U XUMUYECKHE CBOICTBA, ACMCTBHE Ha KUBBIE OPTaHU3MBI, OIY4YCHUE U
MpUMEHEHHE. OJKOJOTHMYecKhe NpoONeMbl, CBs3aHHbIE ¢ oOkcuaoM yriepoga (IV); rumoresa)
rI100ambHOTO TMOTETICHUS] KJIMMaTa; MapHUKOBBIN 3(@exT. YrompHas KUCIOTa U €€ CONH, UX
(du3nuecKkrue M XUMHUYECKHE CBOICTBa, MONlyueHHWE M MpuMeHeHHe. KauecTBeHHas peakius Ha)
KapOoHaT-MOoHBI. Mcnonp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIMCTBE

2.6

HCpBOHa‘{aJ'IBHBIC MOHATHS 00 OpTraHU4YC€CKUX BCHICCTBAX KAK O COCIUMHCHUAX YIJICpOad (MCTaH,
OTaH, S3THUJICH, AaUCTHUJICH, 3TAHOJ, TJIMICPUH, YKCYCHasd KI/ICHOTa). HNx coctaB M XHMHYECKOE
CTPOCHUC. [TousiTue 0 OMOJOTMYECKH BAXKHBIX BCIICCTBAX: KUPAX, 6CJ'IK8.X, YrJIeBOJAax - U UX pOJIk B
PKHM3HHM 4YCJIOBCKA. MaTepI/IaHLHOC CAUHCTBO OPraHNYCCKHUX U HCOPTraHNYICCKUX COE€IUHEHUI

2.7

KpemHuii, ero Qusnueckue M XUMHUYECKHE CBOWCTBA, MoJlyueHHEe M mnpuMmeHeHue. CoeanHeHHs
KpeMHUs B npupoje. OOmue npeacraBieHus o0 okcunae kpemHus (IV) um kpeMHUEBOH KHCIOTE.
CuMKaTthl, UX UCIOJIb30BaHUE B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH. BakHelne cTpouTenbHbie

MaTepuasbl: KepaMHKa, CTEKJIO, IIeMeHT, O0eToH, jxene300eroH. IIpobmembl 6Ge3omacHOro




IMCITIOJIb3OBAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KHU3HHU

2.8

XUMUYECKUH SKCIEPUMEHT: H3y4eHHE OOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTHI; TPOBEJICHHE KAa4eCTBEHHBIX PEAKUUN Ha XJOPHI-MOHBI U HAOIIOJCHHE MPU3HAKOB HX|
MPOTEKAHMS; ONBITHL, OTpaKalomMe (U3MUECKHe M XWMHYECKHME CBOWCTBA TaJOICHOB M UX
coeMHEHUH (BO3MOYKHO MCIIOJIb30BaHUE BUCOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3iaMu XJIOPUI0B
(TaloreHn1I0B); O3HAKOMJICHHE ¢ 00pa3iaMu Cephl U €€ COSAMHECHUSIMHU (BO3MOXKHO HCIIOJIb30BAHHE
BUJCOMATEpPHAIOB);  HaOmIOZeHHWE  mpolecca  OOyrJIMBaHUS ~ caxapa  1OJ  JACHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOW KHUCJIOTHI, M3Y4EHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOU
KHCJIOTHI, TPOBEJCHHE KAauyeCTBEHHOW peaknuuu Ha Ccynb(ar-uoH W HaOIIOJEHUE NpU3HAKA ee
MPOTEKaHHs; O3HAKOMJICHHE C (U3MYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa M HX COSAUHEHHN
(BO3MOXKHO HCIIOJI30BAaHUE BUAECOMATEPHATIOB), 00pa3maMu a30THBIX M (ochopHBIX yrnoOpeHui;
MoJIy4eHue, COOMpaHue, pacrio3HaBaHUE U U3ydyeHHE CBOMCTB aMMHAKa; MPOBeICHIE KaueCTBEHHBIX
[peaKiuii Ha KOH aMMOHUSA U PochaT-uoH U U3ydYeHUE MPU3HAKOB UX MPOTCKAHMS, B3aUMOACHCTBHUE
KOHLIEHTPUPOBAHHON a30THOM KHUCIJIOTBHI C MEAbIO (BO3MOXHO HCIOJB30BAaHUE BUIAECOMATEPUAJIOB);
M3ydeHHe MOJeNeld KPHCTALUTMYECKUX PEIIeTOK anMasa, rpadura, QyuiepeHa; O3HAKOMIICHHE C
MpoIieccoOM  aacopOlMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM
[POTUBOIa3a; IOJy4yeHUE, COOMpaHHEe, PAclO3HABAHUE M H3YyUYEHUE CBOMCTB YIJIEKUCIIOIO rasa;
[POBEJICHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT- U CUWJIMKAT-MOHBl M M3y4y€HHUE IMPHU3HAKOB HX|
[POTEKAHUS; O3HAKOMJIEHME C HOPOAYKIMEH CHUIMKATHOW  IPOMBIIIJIEHHOCTH;  pPELICHUE
DKCIIEPUMEHTAIIBHBIX 3a7a4 110 Teme "BakHel e HeMeTaJuTbl U UX COCTMHCHUS "

MeTanisl 1 uX COCIMHCHUA

OO01as XapakTepUCTUKAa XUMHUYECKHX 3JEMEHTOB - METa/VIOB HAa OCHOBAHWU HX IIOJIOKEHHUS B
[lepuoanueckoii cucreme xumuueckux 3nementoB JI.M. MenneneeBa u crpoenust atomoB. CTpoeHue
MeTauloB.  Meraumdeckass — CBA3b M METAUIMYECKas  KPUCTAUIMYECKash  pPEIIeTKa.
DIEKTPOXUMHUYECKUH Psiji HAIPSHKEHUH METaJIJIOB

3.2

du3nuecKkue U XMMUYEeCKHe CBOHCTBa MeTayutoB. O0mme cnocoOs! moay4eHus MetamioB. [lonsarue o
KOpPpPO3MHM METAaJUIOB, OCHOBHBIE CIIOCOOBI 3amIMTHI WX OT Koppo3uu. CIutaBel (CTayib, YyTyH,
IOpAJIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIJIEHHOCTH

3.3

[[[eounble MeTamnbl: mosiokeHue B Ilepuogmyeckoil cucrtemMe XuMu4eckux siemeHToB /..
MenpeneeBa; CTPOEHHUE UX aTOMOB; HaxOXkAeHUE B pupojae. OU3nyeckue 1 XUMUYECKUE CBOMCTBA
(Ha mpumepe Hatpus U Kaiusi). OKCHABI U THAPOKCHUIBI HATPHUS U Kayus. [I[puMeHeHue MenT0uHbIX
METAJUIOB U KX COCTMHEHUH

3.4

H_[eJ'IO"IHO3eMeJ'ILHI>Ie METaJUIbl MarHuid M KaJlbLIMH: IOJOKE€HHE B Hepuonnqecxoﬁ CHUCTEMC
XHMHUYCCKUX DJJICMCHTOB Z[I/I MeHﬂeneeBa; CTPOCHUEC HUX AaTOMOB; HAXOXKIACHHUC B IMPUPOAL.
duznueckne M XUMHYECKHE CBOMCTBA MarHus M Kaabliugd. BakHelinne coeauHEHHUS KaabIvs
(OKCI/I,[[, TUAPOKCHU, COJ'II/I). KecTkocTh BOJIbI 1 CITOCOOBI €€ YCTPpaHCHUA

3.5

AmomuHuil: onoxenue B [lepuoandeckoil cucrteme xumudeckux anemeHtoB J[.M. Menneneesa;
CTPOCHUE aTOMa; HaxoxkaAeHue B npupone. Pusznyeckue U XUMUYECKHE CBOWCTBA AJFOMUHUIL.
AMdoTepHbIe CBONCTBA OKCHJIA U THUIPOKCHIA ATFOMUHHUS

3.6

Kenezo: monoxenne B Ilepuogmueckoil cucreme xumuueckux sneMeHToB J[.M. MeHnneneesa;
CTPOEHHE aToMa; HaxoxkJaeHue B npupoae. Ousnyeckue u XMMUYECKHUe CBOMCTBA xkene3a. OKCHpbI,
ruapokcuabl u conu xenesa (I1) u sxenesa (I11), ux cocras, cBoiiCTBa U MOJTy4eHUE

3.7

XUMHUYECKUH DKCTIEPUMEHT: O3HAKOMIIEHHE ¢ 0o0pa3laMu METajuIOB M CIUIABOB, UX (PU3UYECKUMHU
CBOMCTBaMM;, HW3y4YEHUE pE3yJbTAaTOB KOPPO3UU METALIOB  (BO3MOXKHO  HMCIOJIb30BaHUE
BUICOMAaTEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCH/Ia KAIbLIUS M HATPHUS C BOJIOH (BO3MOKHO
MCIIOIb30BAaHUE BUJIEOMATEPHUAIIOB); HCCIIEJOBAHUE CBOMCTB KECTKOM BOJBI, IMpoliecca TOpPEHUs
pKelle3a B KHUCIOpoAe (BO3MOXKHO HCIOJIB30BAaHUE BUCOMATEPHANIOB); MPH3HAKOB IMPOTEKAHUS
KaueCTBEHHBIX PEaKIUi HAa MOHBI (MarHus, KaJabIHs, ATFOMUHIS, ITMHKA, xene3a (1) u xenesa (I1I),
meau (I1); HabmioneHne U omHMcaHue MPOLIECCOB OKPAIIUBAHUS MJIAMEHH MOHAMHU HATpPUS, KallUsi U

IKaJIbIIHA (BO3M0)KHO HCIIOJIBb30BaHUC BI/IJICOMaTepI/IaJ'IOB); HCCICIOBAHUC aM(bOTCpHBIX CBOICTB




TUAPOKCUA AJTOMUHUS M TUAPOKCHJA IMHKA; PELICHHE OSKCIIEPUMEHTAJIBHBIX 3aad I10 TEME
"Baxxneilre MeTayuIbl U UX COCTMHEHUS"

4 [Xumus u okpyxaromas cpenia

4.1 HoBble MaTepuaibl W TEXHOJOTHH. BemiecTBa M MaTepualibl B MMOBCEIHCBHOW KHU3HHU YEIIOBEKA.
XuMus U 310poBbe. bezonacHoe MCIoIbpb30BaHUE BEUISCTB U XMMHUYECKUX peakiuil B ObiTy. IlepBast
MTOMOUIb IPY XUMHUYECKUX 0KOr'aX U OTPaBICHUSIX

4.2 |(OCHOBBI HKOJIOTHYECKOM IPaMOTHOCTH. XHUMHUYECKOE 3arps3HeHue okpyskaroei cpeast ITJIK. Pomib
XMMHAW B PEUICHUH S3KOJIOTWYECKHX MpoOseM. [IpupoaHple MCTOYHHMKH YIIEBOJOPOIOB (Yroib,
NPUPOHBIN ra3, HeTh), IPOAYKTHI HX NepepabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3 [XuMuYecKuii OSKCIEPUMEHT: H3y4eHHe OOpasloB MarepHaioB (CTEKIO, CIUIaBbI METAJLIOB,
[10JINMEPHBIE MaTEPUAIIbI)

Jnst mpoBesieHUs: OCHOBHOT'O TOCYIApCTBEHHOTO 3K3aMeHa o xumuu (nanee - OI'D mo xumun)
UCIIOJIb3YeTCs MepedeHb (KoaudukaTop) mpoBepsieMblX TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM

O6pa3OBaTeHLHOﬁ IIporpaMmMbl OCHOBHOT'O O6IH€FO O6pa30BaHI/IH H 3JICMCHTOB COACPIKAHUA.

IIposepsiemblie Ha OI'D mo xuMuu TpedGoBaHus K pe3yJbTaTaM 0CBOCHUS

OCHOBHOM 06pa30B3TeJ’IbHOﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06pa30BaHI/Iﬂ

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3ybTaTaM 0a30BOT0 YPOBHS OCBOCHHS

Konx mposepsiemoro . N
OCHOBHOM 00pa3oBaTeabHOMN MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHusi HA OCHOBE

TpeOOBaHUS Broc

1 [Ipencrasnenue:

1.1 0 TI03HABAEMOCTH SIBJICHUI TPHUPOJIbI, IOHUMAHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB
XUMHYECKOH HAyKM KakK oO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUS, KOMITOHCHTA]
o0mie KyJabTYyphl W TPAKTHYECKOH JICATEIHPHOCTH YEJIOBEKAa B  YCIOBHSX
COBPEMEHHOTO OOIIEeCTBa; TTOHUMAaHUE MECTa XMMHH CPEIU JAPYTHX ©CTECTBCHHBIX|
HayK

1.2 0 HAyYHBIX METOaX MO3HAHMSI, B TOM YHCIIE SKCIIEPUMEHTAIBHBIX U TEOPETUUECKHIX

METOJIaX HCCIIEJOBaHMs BELIECTB U M3YyYEHUS XUMUYECKUX pEaKLHi; yMEHHE
MCTIOJIb30BATh MOJIEIH JUIsl OOBSICHEHUSI CTPOEHUS] aTOMOB M MOJIEKYJI

1.3 0 cdepax npodhecCHOoHANBHOM AesTeTbHOCTH, CBA3aHHBIX C XUMUEH U COBPEMEHHBIMU
TEXHOJIOTHSIMUA, OCHOBAHHBIMU Ha JOCTHKEHUSIX XMMHUYECKOW HAyKH, YTO IMO3BOJIUT
oOyJaroIMMCsi ~ pacCMaTpMBaTh  XHMHUIO  Kak  cdepy  cBoedl  Oynymiei
MpodeCCUOHATbHON JAEATENbHOCTH U CHeNaTh OCO3HAHHBIM BBIOOP XUMHMH Kak|
npo¢UIBHOrO MpeIMeTa Ipu Iepexo/ie Ha YPOBEHb CPeHEro o011ero o0pa3oBaHus

2 Bnagenne cucteMoli XHMHUYECKHX 3HAaHUM H YMCHUC TMPUMCHATb CUCTEMY]
XUMHUYCCKUX 3HaHPII>i, KOTOpAas BKIIFOYACT:
2.1 BaXHEHUIIIME XHUMHUYECKHE IIOHATHS: XHMHUYECKHM 9JICMCHT, AaToM, MOIJICKYIIA,

BCILICCTBO, IMPOCTOC M CJIOKHOC BCIICCTBO, OJHOPOAHAA W HEOAHOPOJHAdA CMCChb,
OTHOCUTCIIBHBIC aTOMHAss W MOJICKYJISIpHAasA MACChbl, KOJWYCCTBO BCIICCTBA, MOJIb,
MOJIsIpHasA Macca, MOJ'ISIpHBIﬁ O6’beM, OKCHJ, KHCJI0Ta, OCHOBAaHHUC, COJIb (CpCI[HSISI),
XUMHYCCKad pCakuus, pCakuuun COCAUHCHUSA, PCAKIUN Pa3IOKCHHUA, PCaAKIUU
3aMCIICHUS, pCaKIINU 06MeHa, TEIJIOBOM BCP(I)CKT pCaKnuu, 3K30- U SHAOTCPMUYICCKUC
[p€aKIuu, paCTBOpP, MaCCoOBasd A0JISI XUMHUYCCKOI'O 3JICMCHTA B COCAUHCHUN, MAaCCOBasdl
JOJIA U MTPOLICHTHAA KOHLICHTPpAlHA BCUICCTBA B paCTBOPEC, AAPO aTOMA, 3J'IeKTpOHHLII71
CIIOM aToMa, aroMHasi Op6I/ITaJ'IB, paanuyc aromMa, BaJICHTHOCTb, CTCIICHb OKUCIICHUA,
XUMHYCCKAA CBA3b, SJICKTPOOTPULATCIILHOCTD, IMMOJIApHAA U HCIIOJISIpHAA KOBAJICHTHAA
CBsI3b, MOHHAA CBS3b, MCTAJUIMUCCKASA CBA3b, KPHUCTAJIMYCCKAA PCHICTKA (aTOMHaSI,




MOHHAs, METAJUIMYECKasi, MOJEKYJSpHas), HMOH, KaTUOH, AHUOH, OJJIEKTPOIHUT WU
HEAJICKTPOJIUT, DIEKTPOIUTHYECKAs IUCCOIMAIUS, pEeaKlIUd HWOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLIMU, OKUCIUTEIb W BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, DJICKTPOJIN3, XUMHUUECKOE PABHOBECHE, OOpaTHUMbIE U
HeoOpaTHMbIE pPEaKIMK, CKOPOCTh XHMHYECKOH peakmmu, Karamu3atop, [IJIK,
KOpPPO3Usl METAJLIOB, CILIABBI

2.2 OCHOBOIIOJIArarolUe 3aKOHbl XHMHUHU: 3aKOH COXPAHEHHUS MacChl, NEPUOAMYECKUN
3axoH J[.1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo

2.3 TEOPUU XUMHM: aTOMHO-MOJIEKYJISIDHAs TEOpHs, TEOpUsS DIEKTPOIUTHUECKOMH]
CCOLMAIN

3 BilageHne oCHOBaMy XMMHUYECKOM I'PaMOTHOCTH, BKJIKOYAIOLIEH:

3.1 YMEHHE IPAaBUJIBHO HCIIOJIb30BAaTh U3yUYEHHBIE BEIIECTBA U MaTepHaibl (B TOM UHUCIIE
MUHEpaJIbHbIE yI00pEHUs, METaJUIbl U CIUIABbI, IPOAYKTHI MEPepadOTKH MPUPOIHBIX|
VMCTOYHHUKOB YTJIEBOJOPOJOB (YIJis, MPUPOAHOTO Tas3a, HePTH) B OBITY, CEIBCKOM
XO035ICTBE, Ha IPOU3BOJICTBE U IOHUMAaHUE 3HAYEHUS )KUPOB, OEJIKOB, YIJIEBOIOB IS
OpraHM3Ma YelOBeKa; YMEHHUE MPOTHO3UPOBATH BIMSHUE BEILECTB M XUMHUYECKHX
[IPOLIECCOB HAa OPraHM3M YEJIOBEKAa M OKPYKAIOUIYIO IPUPOJHYIO Cpey

3.2 YMEHHE MHTErpUpOBaTh XUMHUYECKHE 3HAHUS CO 3HAHUAMM JPYIHX Y4EOHBIX
[IpeIMETOB

3.3 HaJIM4YMe OMbITa PabOThl C Pa3IMYHBIMU HMCTOYHMKAMM HHGOpPMAalLUU IO XUMHUH
(HayyHass M Hay4HO-TIOMYJIApHAs JIUTEepaTypa, CIOBapu, CIPABOYHUKH, UHTEPHET-
[pecypchl)

3.4 yYMEHUE OOBEKTHBHO OLEHMBATh MH(POPMALMIO O BELIECTBAX, UX IPEBPALICHUAX U
[IPAKTUYECKOM IPHUMEHEHHUM U yMEHHE HCIOJb30BaTh €€ s pelIeHHUs Y4eOHO-
[103HABATEJIbHBIX 3324

4 BnageHne ocHOBaMM IOHATHHHOTO anmapara U CUMBOJIMUYECKOTO SI3bIKA XUMHUU VIS
cocTaBJIeHUs] (POPMYJI HEOPTaHUYECKUX BEILIECTB, YPABHEHUN XUMHUYECKUX PEaKIIHA;
ocHoBaMHU xuMudeckoit HomeHkIaTypsl (IUPAC u TpuBHagbHON)

3] YMeHne OOBSCHATH CBA3b IOJIOKEHUs »ieMeHTa B [lepuoandeckoit cucreme c
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsi  sApa, oOIlee YHMCIO 3JIEKTPOHOB), paclpesielieHueM 3JIEKTPOHOB 10
PHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX NEPHOOB, KAJIUSA U KaJIbLIUS

6 [IpencraBieHre 0 NEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHX JJIEMEHTOB
(panuyc aroma, 3JIEKTPOOTPHULATEIBHOCT), MPOCTBIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHMSI 371eMeHTOB B [leproanueckoil cucreme (B MaJlbIX MEpUOJIaX U IIIABHBIX|
MOJrpyImnax) v 3JIeKTPOHHOTO CTPOCHHUS aToMa

U YMeHue Ki1accupuImpoBaTh:

7.1 XUMHUYECKHUE AJIEMEHTBI

7.2 HEOpraHMYEeCKHe BEIIeCTBA

7.3 XUMHYECKHE PeaKIuu

8 VMeHUe OnpeIeNaTh:

8.1 BaJICHTHOCTh M CTENIEHb OKMCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA

8.2 BUJI XUMHUYECKOM CBSI3U M TUI KPUCTAJUIMUECKON CTPYKTYPBI B COETUHEHUSIX

8.3 XapakTep cpebl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHUCJIUTEIb U BOCCTAHOBUTEID

0 'YMeHue XxapakTepu3oBath (PU3NUECKUE M XUMUYECKHE CBOMCTRA!

0.1 MPOCTHIX BEUIECTB (KUCIOPOJ, O30H, BOJAOPOJ, rpaduT, anma3, KpeMHHUH, a3or,
bocdop, cepa, XJI0p, HATPHIA, KaTUil, MArHUH, KaJbIIUH, ATIOMUHUH, JKeJIe30)

9.2 CIIO)KHBIX BEIIECTB, B TOM UHCIE€ HX BOJHBIX pacTBOpPoB (BOAA, aMMHAK,




XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHABI M THApOKcHabl MetaioB [ - I[A rpymm,
anmtomunus, meau (1), nmunka, sxenesa (II u III), okcuast yraepona (II u IV), kpemuus
(IV), azora u docdopa (III u V), cepur (IV u VI), cepuucras, cepHas, a30TucTas,
a30THas1, pochopHas, yroapHasi, KDEMHHEBAsi KUCIIOTA U UX COJIN)

0.3 [POTHO3UPOBATh M XapaKTEPHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
COCTaBa M CTPOEHUS, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HUX CBOMCTB,
BO3MOYKHOCTh MPOTEKAHMUsI XUMHUYECKUX MPEBPALICHUN B PA3JIMUHBIX YCIOBHIX

10 'YMeHHe COCTaBIISATh MOJIEKYJISIPHBIC M HOHHBIC YPAaBHEHHS PEAKIIUH, B TOM YHCIIE:

10.1 [peaxkiuii HFOHHOTO OOMeHa

10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI

10.3 WUIIOCTPUPYIOIIMX ~ XMMUYECKME  CBOMCTBA  M3YYEHHBIX  KJIaccoB  (Ipymm)
HEOPraHNYECKUX BEUIECTB

10.4 [10JITBEPKIAIOLINX T€HETUYECKYIO B3aUMOCBA3b MEX/1y HUMHU

11 'YMeHHE BBIYUCIIATH (IIPOBOIUTH PACUECTHI):

11.1 OTHOCUTEJIBHYIO MOJIEKYJISIDHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOI'0 3JIEMEHTa B COCTUHEHUN

11.2 MaccOBYIO JIOJIIO BEILIECTBA B PACTBOPE,

11.3 KOJINYECTBO BELIECTBA U €0 Maccy, 00beM ra3os

11.4 [0 YpPaBHEHMSIM XMMHMUYECKUX PEaKUUH U HAXOJUTh KOJIMYECTBO BEILECTBa, 00BEM U
Maccy peareHTOB WJIM IPOJIYKTOB PEeaKLIUU

12 Biianenue (3HaHne OCHOB):

12.1 OCHOBHBIMH METOJJaMH HAyYHOTO TIO3HAHUS (HAOII0ACHNE, N3MEPEHHE, SKCIIEPUMEHT,
MOJICIMPOBAaHNE) TPU W3YYCHUH BEHIECTB M XHMHUYECKHX SBICHHIA; yMEHHE
copMynHupoBaTh MPOOIEMY U TPEAJIOKUTH MTYTH €€ PEIICHHS

12.2 Oe3omacHOi pabOThl ¢ XWMHUYCCKUMHU BEHISCTBAMH, XHMHYECKOW TOCYIOU W
1abopaTOpPHBIM 000PYIOBAaHHEM

12.3 MpaBwiaMd  0e30macHOro oOpalleHusi C  BEIIeCTBaMU, HCIOJb3YEMbIMH B
MMOBCETHEBHON JKM3HHU, TPABWIAMHU TIOBEACHUS B LENAX COEPEKEHHS 3I0POBBS U
OKpY>Karolllel MPUPOJHON Cpebl; MOHUMAaHHE Bpena (OMacHOCTH) BO3ACHCTBHUS HA|
PKHBBIE  OPTaHM3MBl  OMNpECNICHHBIX  BEIIECTB, CHOCOOOB  YMEHBIICHHS |
MPEJOTBPAIICHHUS X BPETHOTO BO3IACHCTBUS

13 Hannyne npakTHYeCKWX HABBIKOB IUIAHUPOBAHMUS WM OCYIIECTBICHHS CIIEIYIOIINX
XUMHAYECKHX SKCIIEPHMEHTOB:

13.1 M3Yy4eHHE W ONUCaHWe (PU3NYECKUX CBOWCTB  BEIIECTB; O3HAKOMJIEHHE C
(U3NIECKUMH U XUMHUYECKUMH SIBICHUSMH; OIBITHI, WIUTFOCTPHPYIONINE MpPU3HAKA
MPOTEKAHHUS XMMUYECKUX PEaKITHi

13.2 n3yueHue cnocoOoB pa3eseHus cMmecen

13.3 MOJTy4eHHEe KHUCIOPOAa U U3YUYEeHHE €ro CBOWCTB; MOJy4YEeHHE BOAOPOAA U M3YUEHHE
ero CBOWCTB; MOJYYEHHE YIJIEKHCIOrO ra3a W HM3y4YE€HHE €ro CBOWCTB; IMOJIy4YEHHE
aMMMaKa U M3y4eHHE ero CBOMCTB

13.4 [IPUTOTOBJIEHHE PACTBOPOB C OIPEJEIEHHOW MaccOBOW Joyiell pacTBOPEHHOTO
BEIIeCTBA

13.5 MpUMEHEHHE WHJIMKATOpPOB (JlakMyca, MeTWIopaHxka U (eHonpTanenHa) ams
OIIpeJIeJIeHUs] XapaKTepa CPpebl B paCTBOPAX KUCIOT U IIEJI0uei

13.6 MCCIIe/IOBAaHUE U OINMCaHHE CBOWCTB HEOPraHMUYECKUX BEIIECTB PAa3UYHBIX KJIACCOB;

M3YUCHUC B3aHMMOJCHCTBU KHUCJIOT C METaJlJlaMH, OKCHaaMu MCTAJJIOB,
[PaAaCTBOPUMBIMHU n HEPaCTBOPHUMBIMHA OCHOBAHUAMMU, COJISIMH, MMOJIYYCHHC
HCPAaCTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUC OIHOTO MCTA/VIa APYIrUM M3 PACTBOPA

COJIM,;, UCCIICAOBAHUC aM(I)OTepHLIX CBOICTB THAPOKCHUAOB AJIIOMUHHA U ITUHKA




13.7

pelIeHrue  SKCIEePUMEHTAIbHBIX  3a7ady 1o  TemaMm: "OCHOBHBIE  KJIACChI
HEOpPraHUYeCKUX coeauHeHuil"; "Dnekrponutuueckas nucconuanus'; "Baxueime
HEeMETaJIJIBI M UX coeanHenusa"; "BakHelIne MeTaaabl 1 UX COeTUHEHH"

13.8 XUMHUYECKHE SKCIIEPUMEHTHI, WUIIOCTPUPYIOLIUE IPU3HAKU IPOTEKAHUS pPEeaKLMi
MOHHOTO 0OMEHA; KaUeCTBEHHbIE PEaKIMH Ha IPUCYTCTBYIOLINE B BOAHBIX PacTBOpPaxX
MOHBI: XJIOPHUI-, OpOMUA-, HOTUA-, Cyabdar-, pocdar-, KapOOHAT-, CUIHKAT-aHUOHBIL,|
CUAPOKCH/I-UOHBI, KATHOHBI AMMOHMSI, MarHus, Kajdbllus, aIFOMUHUS, xene3a (2+) u
enesa (3+), menu (2+), nuHKa
14 YMmenue:
14.1 MPEJCTAaBIATh PE3yJbTaThl OJKCIEPHUMEHTa B (OpMe BBIBOJIOB, JIOKA3aTENbCTB,
rpaduKOB U TaOJIHII U BBISIBISITh YMIMPHUIECKUE 3aKOHOMEPHOCTH
14.2 YCTAaHABJIMBATh CBSI3U MEXAY peaibHO HAOIIOJaeMbIMA XMMUYECKHUMHU SIBJICHUSMHU H
[poLeccaM, IPOUCXOISIIMMU B MaKpo- M MHUKPOMHpE, OOBSACHATH IPUYHHB]
MHOT000pa3usi BEIIECTB
ITepedyennb 31eMEeHTOB COAePKAHUS, IPOBEPSIEMBbIX
HA OCHOBHOM I'OCyJapCTBEHHOM JK3aMeHe 10 XUMHUH
Kon [IpoBepsieMBIil JIEMEHT COAECpKAHUS
1 TlepBoHaYanbHBIC XMMUYCCKUE TOHSITHS
1.1 |[Yucreie BemecTBa U cMecu. CriocoObI pas3/ielieH st CMeCei
1.2 |ATombl U MoOJeKylIbl. XUMHYECKHE 31eMeHThl. CHMBOJBI XUMHYECKHX DIIEMEHTOB. [IpocThie u
CJI0KHBIE BEIIECTBA.
1.3 Xumuueckas Gpopmyna. BaleHTHOCTh aTOMOB XMMHUUYECKUX 3JIeMEHTOB. CTEIeHb OKHUCIICHHUS
1.4 Bakom mocrosHCTBA coctaBa BemectB. OTHOCHTENbHAs aToMmHas wmacca. OTHOCHTENbHAs
MoJIeKyJIsipHasi Macca. MaccoBast 10J11 XUMHUYECKOI0 2JIEMEHTA B COCIMHEHUH
1.5 KonmuectBo BemectBa. Monb. Modsipas macca. MonsipHelii  00beM ra3oB.  B3auMocBsi3b
KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHMIL BELIECTBA
1.6 (Dusmyeckre W XUMHYECKHE SBICHUS. XUMHUYECKas PEaKIUs W e¢ MPH3HAKH. 3aKOH COXPaHCHHUS
Macchl BENIECTB. XUMUYECKUE YPAaBHEHUS
2  [[Mepuommueckuii 3akoH u I[leprogudeckas cucteMa XHUMHUYecKHX siaemeHToB .M. Menmeneesa.
CTpoeHue aTOMOB
2.1 [[Mepuommueckuii 3akon. Ilepmommueckas cuctema xumuueckux siemeHtoB JI.M. Menneneesa.
[leproasl u rpynnbsl. OU3NYECKUM CMBICHI MOPSIKOBOIO HOMEpa, HOMEPOB IIEpHOJA U TPYIIIb]
DIIEMEHTA
2.2 (Ctpoenune atomoB. CocTaB aTOMHBIX siiep. M3otombl. DnmekTpoHbl. CTpOeHHE BICKTPOHHBIX
000J104eK aTOMOB NepBbIX 20 xumuueckux 3eMeHToB [lepuoanueckoit cucremsl .M. MenneneeBa
2.3 [3aKOHOMEPHOCTH B M3MCHCHHH CBOMCTB XHMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, Kajwus,
KadblUg (paguyca aTOMOB, 3JIEKTPOOTPUIATENBHOCTH, METAUIMYECKUX U HEeMEeTaITMYECKUX
CBOICTB) M X COEIIMHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3J1EMEHTOB B [lepnoandeckoii cucreme
1 CTDOEHHEM UX aTOMOB
3 (Ctpoenmue BelecTna
3.1 Xumunueckass cBsi3b. KoBaseHTHast (TMOJSIpHAS W HEMOJSIPHAS) CBA3b. DIIEKTPOOTPHUIIATETHHOCTD
XUMHUYECKHX A1eMeHTOB. MloHHas cBs13b. Meraiunueckas CBs3b
3.2 |Tumbl KPUCTAIMYECKHX PEHIETOK (aTOMHAs, WOHHAS, METAUINYECKas), 3aBUCHMOCTh CBOWCTB
BEIECTBA OT TUIA KPUCTAIUIMYECKON PEeHIeTKH U BHJIa XMMUYECKOM CBSI3U
4 [Baxkueiilue nMpeacTaBUTENM HEOPTaHMYECKHUX BemlecTB. HeMeTaisl U ux coequHeHus. MeTaibl 1
X COeIMHEHUs
4.1 |[Knmaccudukanms ¥ HOMEHKJIATypa HEOPTaHWYECKHX COCJMHEHH: OKCHIOB (ColieoOpasyromnime:




OCHOBHBIC, KHCIIOTHBIE, aM(OTEepHbIE) U HECcoIeoOpa3yinue; OCHOBaHWUK (IIENoYu W
HEPACTBOPUMBIE OCHOBAHUS); KUCIIOT (KUCIOPOCOAEPKAIINE U OECKUCIOPOIHBIE, OTHOOCHOBHBIC U
MHOTOOCHOBHBIE); COJIeH (CPEIHUX M KUCIIBIX)

4.2 |Ousvyeckne W XUMHYECKHE CBOMCTBA IPOCTBIX BEHIECTB-HEMETALIOB: BOJOPOJA, XJIOpa,
KICIIOPOJIa, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHUS

4.3 |(Dusnueckre U XMMHUYECKUE CBOMCTBA MPOCTHIX BEINECTB-METAUIOB: JINTHS, HATPHsI, KaJIksl, MarHuUs
U KaJIbIVsl, ATIOMUHUS, JKeJe3a. DICKTPOXUMHUYECKUH PsiJl HAPSHKEHUN METalIOB

4.4 | dusvyeckne W XUMHYECKHE CBOMCTBA BOIOPOIHBIX COCTHHEHHH HEMETAUIOB: XJIOPOBOIOPOJIA,
CEpOBOIOPOA, AMMHUAKA

4.5 (dusnueckne W XMMHYECKHE CBOMCTBa OKCHIOB HemerawioB: cepel (IV, VI), aszora (II, IV, V),
docdopa (111, V), yraepona (11, IV), kpemunst (IV). [Tonydenne oKCHI0B HEMETAIIOB

4.6 [Xumuueckue coiictBa okcuaoB: mMetaiwioB IA - IITA rpymn, nmaka, meau (I1) u xemesa (11, TIT).
[lonydeHue OKCUI0B METAJIIIOB

4.7 |XuMudeckre CBOMCTBa OCHOBaHHM W aM(pOTEPHBIX THAPOKCHIOB (HA MPHMEPE THIAPOKCHIOB
QTIOMUHMS, JKene3a, nuHka). [loaydyenne ocHoBanmii ¥ aM(OTEPHBIX THIPOKCHIOB

4.8 |O0mme XUMHYECKHE CBOMCTBA KHMCIIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM,
A30THOM, dbocdopHoii, KPEMHHEBOM,  YrOJIbHOM. OcoOble ~ XUMHYECKHE  CBOMCTBA
KOHIIEHTPUPOBAHHOI CepHOI 1 a30THOM KUCHOT. [lonydyenne Kucmor

4.9 |06ume XuMHUYECKHE CBOMCTBA CpeHUX colieid. [loayuenne cosei

4.10 [[Tonyuenne, cobupanue, paclio3HABaHHE BOJOPOJA, KHCIOPOJA, aMMHaKa, YIrIIEKHCIOro rasa B
nmabopaTopun

4.11 [[Tony4eHune aMMHaKa, CEpHON M a30THOI KHCIIOT B POMBbIIUICHHOCTH. OOIIHe CrIoco0bl MOITyYCHUsI
METAJIJIOB

4.12 leneTnyeckas CBSI3b MEXy KJIACCAMH HEOPTaHUYECKHUX COETUHEHHUI

5 [XuMHYECKHE PEeaKIUK

5.1 [Kimaccudukanuss XMMHYECKMX pEaKIHMid 110 pasii4HbIM IPU3HAKAM: I10 YHCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIUIOBOMY 3((EKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKHX JJIEMEHTOB

0.2 |TermioBoit  3(hGEeKT XUMHYECKOW  peakiuH, TEPMOXMMHUYCCKAE YpaBHEHHS. OJK30- U
DHIOTEPMHUYECKUE PEAKIMH. TepPMOXHUMHUYECKUE YPAaBHEHUS

5.3 |OKHCIMTENLHO-BOCCTAHOBUTEIbHBIE peakiui. OKUCIUTEM H  BOCCTAHOBHTENH. IIporieccsl
OKHCJICHHS U BOCCTAHOBJICHHS. DJICKTPOHHBIN OalaHC OKUCIIUTEIHhHO-BOCCTAHOBUTEIIHHON PEAKITHH

5.4 Teopust SIIEKTPOIUTHIECKOM AMCCONMAIMK. KaTHOHBI, aHHOHBL. DIEKTPOJIMTHI M HEIJIEKTPOIIUTEL.
CriibHBIC U ci1a0bIe 2JIeKTPOIUThL. CTeNeHb TUCCOIUAIINN

0.5 |Peaknmu HWOHHOrO OOMeHa. YCJIOBHS TPOTEKAHHWS PEAKIMid HMOHHOrO OOMEHa, MOJHBIE H
COKpAIICHHBIC NOHHBIC YPABHEHHSI pEaKIIUi

6  |[Xumus u okpyKaromias cpesa

6.1 |Bemecrsa 1 MaTepualibl B MOBCEIHEBHOM JKU3HM YeJIOBEKA. Be30macHoe HCIOIB30BaHNE BELIECTB U
XUMHYECKHX peakuuid B jaboparopun u ObiTy. llepBas momoIns MpH XUMHYECKHX OXKOTax H
OTpaBJICHUSIX

6.2 [XumuuecKkoe 3arps3HEHHE OKpPYXKaroliei cpeibl (KMCIOTHBIE JT0KIU, 3arPS3HEHNE MTOYBHI, BO3IyXa)
1 BOJOEMOB), criocoObl ero mpenoTBpamieHus lIpenenbHas nomycTuMasi KOHIIGHTPAIMs BEIIECTB
(ITIK). Ponp XxuMuM B peUICHHH JKOJOTHYECKUX MpobieM. YculieHue mapHUKoBoro 3ddexra,

a3pylIeHUEe 030HOBOTO CIIOSI

6.3 |[[IpumeneHue cepsl, azora, (ocdopa, yriepoaa, KPEMHUS U MX COEJAMHEHMH B OBITY, MEIMIMHE,
MPOMBINIJICHHOCTH U CEIIbCKOM XO03siicTBe. [IprMeHeHue MeTalsioB M CIUIaBOB (CTalb, YYTYH,
TIOpaIIOMUHMM, OpoH3a) B OBITY W MPOMBINUIEHHOCTH WX coeauHeHud. [loHsTHE O KOppo3uu
METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4 |[IpupojaHble WMCTOYHMKH YIJIEBOJAOPOJOB (Yroiib, MPHPOAHBIA Ta3, He(Th), MPOIYKTH HX




nepepaboTku (O€H3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

[lepBoHAayaNbHBIE MOHATHA 00 OPraHMYECKMX BEIIECTBAX KaK O COCIMHEHMAX yriepoia (MeTaH,
OTaH, 3TUJICH, alleTUIICH, 3TaHOJ, TIIUIEPUH, YKCyCHast KucioTa). [loHsTHe 0 OMOIOrHYecKr BayKHBIX
BEIIECTBAX: KHUpax, OenKax, yriaeBoJax - U UX POJIM B )KU3HHU YeJIOBEKa

PacueTnl:

7.1

o popmMyrnaM XUMUYIECKIX COCTMHEHUIN

7.2

Macchl (MacCOBOM) JIOJIM PACTBOPEHHOT'O BEIIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHUAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJI1 YYEHUKA

Xumus: 8- kmacc: 6a30BbIN ypOBeHb: YUeOHUK; S-¢ uznanue, nepepadboranHoe ['adpuensa O.C.,
OctpoymoB N.I'., CnagkoB C.A. AxunonepHoe o6mectBo «M3narensctBo «lIpocBemenne»

Xumus: 9-i kiacc: 0a30BbI ypOBEHb: YUeOHUK; 5-¢ u3nanue, nepepadorannoe ['abpuensua O.C.,

OctpoymoB N.I"., CnagkoB C.A. AxuinonepHoe obmiectBo «M3narensctBo «IIpocBerieHue»

METOANYECKHUE MATEPHAJIBI VIS YYUTEJIA

Xumus. 8-9 knaccel. ba3zoBelit ypoBeHb. Metoandeckoe nmocoodue k yueonukam O. C. ['abpuensina,
N.T. Octpoymosa, C. A. CnankoBa. AkiinonepHoe oomiectBo «M3narensctBo «lIpocBemienue»

Xumus. 8 knacc. bazoBblil ypoBeHb. [IpoBepounbie u koHTposibHbIE padoThl. K YMK Xumus.
I'aopuensta O. C., Octpoymo U. T'., CnamxoB C. A. (8-9) (basossiii). ABtopsl: I'abpuensa O. C.,
JIsicoBa I'. I'. AkumonepHoe o61mectBo «M3narensctBo «lIpocBemenuey, 2025 r.

Xumus. 9 knacc. bazoBblil ypoBeHb. [IpoBepounbie u koHTposibHbIE padoThl. K YMK Xumus.
Ia6puenssa O. C., Octpoymo U. I'., Cnagko C. A. (8-9) (bazossiif). ABtopsl: I'abpuensua O. C.,
JIsicoBa I'. I'. AxumonepHoe o61mectBo «M3narensctBo «lIpocBemenuey, 2025 T.

Jlo6porun JI. FO. , I'pymosa H. A. OI'D-2025/26. XUMUS. OTJIMYHBLIA PE3VJILTAT.
YYEBHAA KHUT'A. OO0 «M3narensctBo «HampmonaneHoe oOpasoanmey, 2025 .

OI'D. XMMUS. Tunossie sx3aMmeHarinonnbie BapuanTsl. 30 BapuanToB. [log pemaxuueit J1. 1O.
Ho6potuna. OO0 «M3aarenscTBO «HarmonansHoe oOpa3oBanue», 2025 .

CripaBOYHUKH, SHIIUKIONEANH M0 (PU3UKE, aCTPOHOMUHU.

[Toptpets! nst kabuHeTa HUUKH.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bu6nmoreka [IOK
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