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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma Mo XMMHUHM Ha YPOBHE OCHOBHOTO 0OOIIero 0Opa30BaHMs COCTaBJIECHA Ha OCHOBE
TpeOOBaHUN K pe3yabTaTaM OCBOEHHS OCHOBHOW 0OOpa3oBaTENbHOW MpPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeacraBieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE (enepanbHOM
paboueii mporpaMMbl BOCIMTAHUS M C y4ETOM KOHLEHIMM IPENOJaBaHUs y4eOHOro mpeamera
«Xumus» B 00pazoBaTeIbHbIX oprannsanusax Poccuiickoit @enepanuu.

[IporpaMMa mo xuMuu nAa€T MpeACTaBIEHHE O LesIX, o0meld cTpaTerud oOy4yeHHs,
BOCIUTAHMUSI W Pa3BUTHUA OOYYaIOIIUXCS CPEICTBaMU Y4YeOHOTo TMpeaAMEeTa, YCTaHAaBJIUBAECT
00s13aTeNbHOE MPEIMETHOE COACpIKaHUE, MPEAYCMATPUBACT pAcIpe/ielieHue ero Mo KiaccaMm U
CTPYKTYpPUPOBAHHUE 110 pa3jielaM U TeMaM IIPOrpaMMBbl 110 XMMHH, OIPEEIIAET KOJIUUYECTBEHHBIE U
KAueCTBEHHbIC XapaKTEPUCTHUKU COAEPIKAHUS, PEKOMEHAYEMYIO TOCJIEeI0BaTEIbHOCTh HM3Y4YECHUS
XUMHUH C Y4ETOM MEXIIPEJAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YUaIOMIMXCs, ONPEACISeT BO3MOXKHOCTH MTPEIMETa JUIsl peaTu3aliu
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEeNbHOW IPOTpaMMbl HAa YPOBHE
OCHOBHOTO 00I11ero oOpa3oBaHus, a Takke TPeOOBaHHM K pe3ynbTaraM OOydeHUs XUMHH Ha
YpOBHE LIeTIeil U3y4eHUs! MpPEeAMETa U OCHOBHBIX BHJIOB y4EOHO-TIO3HABATEIBHON NEATEIbHOCTU
00yJaroIIerocs 0 OCBOCHUIO YIeOHOTO COICPIKAHMSL.

3HaHWEe XUMHH CIY)KUT OCHOBOH JIJIs1 JOPMHUPOBAHUS MUPOBO33PEHHS 00YUYaIOIIETOCs, eTo
MIPEJICTABICHU O MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMBIE XUMHUEH
MIPEJICTABJICHHS O B3aMMOIPEBPAICHHUIX SHEPTUU U 00 3BOJIOIUH BEIIECTB B MPHUPOJE, O MYTIX
pelieHns rI00albHBIX MPOOJEM YCTOMYMBOIO pPAa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOM,
SHEPreTUUECKOH, MUILEBOM U AKOJIOTMYECKOM 0e30nacHOCTH, MPo0JIeM 3ApaBOOXPAHEHNUS.

N3yuenune xumuu:

CIOCOOCTBYET peaan3allii BO3MOXKHOCTEH Il caMOpa3BUTUS U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ o011ei 1 (PyHKIIMOHAIBbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00ydarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITENbHOM  y4yeOHOM  JAEATEIbHOCTH,  JOKCHEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHHM, HEOOXOAMMBIX Kak B TIOBCEJHEBHOW JKM3HH, TaKk U B
po¢ecCHOHATILHOMN 1eATENIbHOCTH;

3HAKOMHUT CO CHEUM(PHUKON HAy4YHOTO MBILIUICHMS], 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJISila HA €IMHCTBO NMPHUPOABI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TalloM B (hOPMHUPOBAHUU
€CTECTBEHHO--HAyYHOH IrPaMOTHOCTH 00YyYarOIIUXCS;

CIOCOOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHUAM, K TPUPOJE, K 4YEJIIOBEKY, BHOCUT CBOM BKJaJ B D3KOJOTrMYeckoe oOpa3oBaHHE
o0ydJaronmxcs.

JlaHHble HampaBieHHUs B OOYYEHHUH XHMHUHU OOECIEUMBAIOTCS CHEUM(UKON cojepKaHus
y4eOHOTro mpeaMeTa, KOTOPBIN SBISETCS Melarornyecky aJarnTHPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMUU Ha ONpe/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIEro oOpa3oBaHMsI OPUEHTHPOBAH HA OCBOCHHE
00y4aroIUMHCs CUCTEMBI TIEpBOHAYAIBHBIX MOHATHI XMMHHU, OCHOB HEOPTaHUYECKOM XMMUU U
HEKOTOPBIX OTJIETbHBIX 3HAUUMBIX OHSITHI OPraHMYE€CKON XUMHUU.

CtpykTypa colep:kaHus IPOrpaMMbl MO XUMHH c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOTO
noaxona kK e€ mizydenuro. ConepikaHue CKIAABbIBAETCS W3 CHUCTEMBI MOHATUH O XHMHUYECKOM
9JIEMEHTE M BEIIECTBE W CHUCTEMbl MOHATUH O XUMHUYeckod peakiuu. O0e 3TH CHUCTEMBI



CTPYKTYPHO OpPTraHHM30BaHbl [0 NPHUHIMUIY IOCIEI0BATEIbHOIO Pa3BUTHS 3HAHWM Ha OCHOBE
TEOPETUUECKUX IPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBIeHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS PACCMAaTPUBAIOTCS HAa OCHOBE HMIMPUYECKU IOJIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITTOJIHSS
GyHKIIUM OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3ZMOXKHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U MOIYYEHUS] U3y4aeMbIX BELLIECTB.

OcBoeHne NpPOrpaMMbl IO XUMHH CIOCOOCTBYeT (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTABJISIIOLIEH HAydYHOM KapTUHBI MHUpPAa B JIOTHKE €€ CHUCTEMHOW IPUPOJHI,
LIEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHUIO U METOJaM MO3HaHus B Hayke. M3yueHue xumuun
MIPOMCXOUT C MPHUBJICUCHUEM 3HAHUM U3 paHee U3yUYEeHHBIX y4EOHBIX MpeaMeToB: «OKpyKaroImuni
Mup», «bronorus. 5—7 xnacce» n «dusnka. 7 Kiacey.

[Ipu n3yyeHun XMMHU IPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON JEATEIbHOCTH YeJI0BEKa U KaK OJTHOTO U3
KOMITIOHEHTOB MHPOBOU KYJbTYphl. 3ajada ydeOHOro mpeaMeTa COCTOMT B (HOPMHUPOBAHHH
CUCTeMbl XMMHMYECKUX 3HAHUN — BaXHEHIIUX (AKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHHUH, JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
NpUOOLICHNN K HAYYHBIM METOAaM IO3HAHUS NIPU M3YYEHUH BEIIECTB U XMMUYECKUX PEAKIUH, B
(GbopMHpOBaHMM ¥ PA3BUTUM [103HABATEIbHBIX YMEHHH UM MX TNPUMEHEHUHM B Yy4eOHO-
MO3HABATENbHON M y4eOHO-HMCCIe10BaTeNbCKON AEATENbHOCTH, OCBOCHUU IMpPaBUI 0€30IacHOTOo
oOpallleHusl ¢ BeIeCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy m3yuyeHuu XMMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSl Ba)XXHOE 3HAUEHUE
puoOpenu Takue ey, Kak:

— (GopMHpOBaHNHE WHTEIUIEKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOH K CaMOOOpa30OBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSATEIbHOMY MPUHATUIO pEIIEHUH, CIOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HAampaBIEHHOCTh OOy4YeHHs Ha CHCTEMaTH4YecKoe IMpHOOLIEHHEe O0ydJaloumxes K
CaMOCTOSITENIbHON TIO3HABATENIbHON JAEATENbHOCTH, HAYYHBIM METO/1aM MO3HAHUS, (POPMHUPYIOIIUM
MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

— ofecrnieyeHue YCJIOBHM, CHOCOOCTBYIOIIUX TNPUOOPETEHHIO OOYYaloIUMHUCA OIbITa
pa3HoOOpa3HOW MeATEIbHOCTH, MO3HAHUS WU CAMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESATEIBHOCTH;

— (opmupoBaHue o0IIeH (YHKIMOHATBHON M €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM
qucie YMEHUN OOBSICHATD M OLICHUBATH SIBICHUS OKPYXKAIOIEro MUpa, UCIOJIb3ys 3HAHUS U OIIBIT,
MOJIyY€HHbIE TPU M3YYEHUU XUMHUH, NMPUMEHSTh UX NpPU PELICHUH MpOoOJIeM B IMOBCEAHEBHOU
KHU3HU U TPYJOBON JeSATENbHOCTH;

— (hopMupoBaHHe y 00YyHaIOUIMXCS T'YMAaHHUCTUYECKUX OTHOIIEHHM, MOHMMaHUS LEHHOCTH
XUMHAYECKUX 3HAHUM JUIS BBIPAOOTKH HKOJIOTMYECKU IeJIecO00pa3sHOro MOBEAECHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;



— pa3BUTHE MOTHUBAIMH K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHUS OOIIEYETOBEUECKUX ILIEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduIa U HAIIPABICHHOCTH AaJIbHEUIIET0 00yUeHHUs.

OOmiee 4yrcIo 4acoB, OTBEAEHHBIX JUISI M3YYCHUS XMMHUH Ha YPOBHE OCHOBHOTO OOIIETrO
oOpasoBanus, coctaiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68
yacoB (2 yaca B HEJEIIIO).

COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/bHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHM B JKM3HM 4YelOBeKa. XWUMHUS B CHUCTEME Hayk. Tema u
BemecTBa. Pusznueckre CBOMCTBA BelecTB. Arperatnoe coctosinue BemiecT. [loHsTHe 0 MeTogax
nmo3HaHus B XuMuu. Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus CMECei.

ATOMBI U MOJIEKYJTBI. XUMHUYECKHE 37IeMEeHThl. CUMBOJIBI XUMHUYECKUX J1eMEHTOB. [IpocThie
U CIIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUCHHE.

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JE€MEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHOcuTeNnbHas aromHas Mmacca. OTHoOcUTENbHas MOJEKYIspHas macca.
MaccoBast 10J1s1 XHMHUYECKOTO JIEMEHTa B COCIMHEHUH.

Kommuecto BeniectBa. Moiib. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA, MACCHI U YUCIIA
CTPYKTYPHBIX €IMHHII BerlecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COCTUHEHUH.

dusznueckue M XUMUYECKHE SBICHMs. XHUMHYECKas peakuus M e€ NpU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XMUMHUYECKHe ypaBHeHUs. Kimaccupukanums XUMUYECKUX peaKiui
(coemuHeHus, pa3IoKEeHHs, 3aMeIIeHuUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCy/n0#, mpaBuiaMu paboTsl B jJabopaTopuu M Hpuémamu
oOparieHusi ¢ J1abopaTOpHBIM OOOPYJOBAaHWEM, H3YYCHHE MU ONMUCaHWE (U3HUYECKUX CBOWCTB
00pa3IoB HEOPraHUUYECKUX BEIECTB, HAOMOAeHHE (Pu3nueckux (TUIaBIICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKe, KUIIEHHE U KOHJEHCAIUs BOJbI) U XMUMHUYECKUX (TOpeHHe CBeuH,
MIPOKAJIMBAHUE MEIHOM MPOBOJIOKHU, B3aUMOJIEHCTBHE MeJa C KUCIOTOM) sIBIEHUI, HaOm0IeHHe 1
OIMCaHWE MPHU3HAKOB MPOTEKaHUS XMMHUYECKUX Peaknui (pasioXeHne caxapa, B3anuMoJIeiicTBHe
CEepHOIl KMCIIOTBI C XJOpHIOM Oapus, pasnoxkeHue ruapokcuaa menu (ll) mpu HarpeBanuw,
B3auMoOJIeHCTBHE Xkele3a ¢ pacTBopoM conu Menu (1), u3ydenne cnocoOoB pazaeneHus: cMeceil: ¢
MOMOIIbI0 MarHUTa, (GUIBTPOBAHME, BbIMAPHUBAHUE, AUCTHILIIALMS, XpoMaTorpadus, IpoBeIeHUE
OYNCTKH TIOBAPEHHON CONHM, HAOIIOJCHWE W OINMCAaHWE pPE3YyJIbTaTOB IPOBEICHUS OIBITA,
WJLTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3JJaHUE MOJIeNICH MOJIEKYT (TapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmeck razoB. CocrtaB Bo3nyxa. Kucimopon — slieMEHT M MPOCTOE BEIIECTBO.
Haxoxnaenue xucnopoga B npupoje, Gpu3nyecKkue U XMMUYECKHE CBOMCTBA (peakluu ropeHus).
Oxcunpl. [lpumenenue xkucinopona. CrocoObl TOMYYEHHs KHCIOpPOJa B J1a0OpaTopuu W
IpOoMBIIIIEHHOCTH. KpyroBopot kuciopoaa B mpupoge. O30H — amaoTponHas MOAW(pUKAIUSL
KHUCJIOPO/a.

TennoBolr 3 dexkT XUMUYECKON peakIuu, TEPMOXHMUYECKHE YPaBHEHHUS, OK30- |
SHAOTEPMHUYECKHE peakuud. TOIuIMBO: Yroidb M MeTaH. 3arpsi3HEHUWE BO3/AyXa, YCHJICHHE
MApHUKOBOTO 3 deKTa, pa3pyluIeHHe 030HOBOTO CIIOS.



Bogopon — aneMeHT u npocroe BemecTBo. Haxoxnenue Bogopoa B npupoze, hpuzndeckue
Y XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTer u comu.

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSM.

®dusuyeckue cBoilcTBa BoAbl. Boma kak pactBoputens. PactBopel. HacwliienHbie U
HEHACBIIICHHbIE pPAcTBOpbl. PacTBOpMMOCTH BemiecTB B Boje. MaccoBas 1oJisi BELIECTBA B
pactBope. XuMuueckre cBoMcTBa BoAbl. OcHoBaHuUsA. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojibl B Mpupojie. 3arps3HEHUE MPUPOJIHBIX BoJ. OxpaHa M OYMCTKA
MIPUPOJIHBIX BO.

Knaccudukanus Heopranmdyeckux coenuHenuil. Oxcunbl. Knaccudukanus OKCHIIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHEIE, aM(OoTepHbIe) U HecolieoOpa3yromue. HomeHkmarypa
okcu10B. DU3nuecKre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okCuaos.

OcHoBanus. Krnaccudukamuss oOcHOBaHMM: MIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenkiarypa ocHoBaHuil. Pu3nueckMe M XUMHUYECKHE CBOMCTBa oOcHoBaHui. llomydenwue
OCHOBAaHHII.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. dusndeckue U XUMHUYECKUE
cBorictBa KUcinoT. Pan akrusaoctu metauioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknarypa coneil. dusndeckue m xumuueckue cpoiictBa coneil. [lomyuenue
COJIEH.

['eHeTnueckas cBsI3b MEKy KJIaCCAMU HEOPTAaHUYECKUX COCIMHEHUM.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIpeesieHne COJCp)KaHUsl KUCIOpoJa B BO3AyXe, MOJydeHue, coOupaHue,
pacrio3HaBaHWE W HM3YYCHHE CBOWCTB KHCIIOPOJAA, HAOJIOJICHHWE B3aMMOJICHCTBHS BEIECTB C
KHCJIOPOJIOM U YCJIOBHSI BO3HHUKHOBEHMSI U TIPEKpAIICHHUs] TOpeHus (Mmoxapa), 03HAKOMIICHHE C
oOpa3laMi OKCHJIOB M OIHUCAHHE WX CBOWCTB, MOJTy4YeHHE, cOoOMpaHHUE, paCIO3HABaHHE U
U3y4eHHE CBOKMCTB Bojmopoja (ropeHue), B3aumojelcTBre Bomopomaa ¢ okcuaom wmemu (I1)
(BO3MOHO HCIIOJIb30BAaHHUE BUIEOMATEPHAIIOB), HAOIIOIeHNE 00pA3IOB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJIEOBaHHE OCOOCHHOCTEW paCTBOPEHHUs BEIIECTB C Pa3IUYHOM pPacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OIpPEACIEHHOW MaccOBOM J0OJ€ll pacTBOPEHHOTO BEUIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTa/siaMd (HaTpUeM M KajblleM) (BO3MOXHO HCIOIb30BaHHE
BHJICOMATEPHAIOB), HMCCJIEIOBAaHUE OOpA3I[OB HEOPTAHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJII0/IcHUe W3MEHEHHUs OKPACKW HMHAWKATOPOB B PACTBOpPAX KHUCJIOT M IIEIOYEH, M3ydeHHUe
B3aumoJeiicTBus okcuaa meau (I1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METAJIaMH, PeaKIIHii
HEWTpanu3alu, MOJy4YeHUe HEPAaCTBOPUMBIX OCHOBAHMM, BBHITECHEHUE OJHOTO METajlia JIPYTUM
W3 pacTBOpa COJM, PEUICHHE OHKCIEPUMEHTAIBHBIX 3aJad N0 TeMme «BaxHelme Kiacchl
HEOPraHWYECKUX COCAMHEHUI.

Ilepuoanyeckuit 3axoH u Ilepuoamyeckas cucrema xumudeckux diemenros [I. H.
MenpgeneeBa. CTpoeHne aToMoB. XuMH4YeCKasi cBsA3b. OKHMCIUTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuuun

[TepBbie MOMBITKH KJIacCU(PUKAIIUA XUMUYIECKUX d7IeMEHTOB. [[OHSATHE O rpymmax CXOIHBIX
3J€MEHTOB (IIEJIOYHBIE U IIEJTOYHO3EMENIbHbIE METAJLJIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIC OKCUABI U TUIPOKCHJIBL.

[lepnonnueckuit 3akoH. Ilepmonmueckas cucrema XumMudeckux saemeHToB J[. .
MenneneeBa. Koporkomepuognas wu jmiuuHHOmepuomHas (opmbl Ilepumonnueckoid cUCTEMBI
xumuueckux dneMmeHToB JI. M. MenneneeBa. Ilepuoabr u rpynnbl. DU3HUECKHUN CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JIIEMEHTA.



Ctpoenne aroMoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obomouek atomoB mepBbiXx 20 xuMudeckux d3neMeHToB Ilepuoamueckoit cucremsr J[. U.
MenaeneeBa. XapakTepUCTHKAa XMMHUYECKOrO 3JIEMEHTA 110 €ro MoJIoKeHHIo0 B llepmoamueckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUsl paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIaM U MEPUOJAM.

3nauenue llepuoguueckoro 3akona u Ilepuoguueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHUS HayKu U nipakTuku. J[. 1. MenzaeneeB — y4€HbI U rpaKJaHHH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIApHas) CBS3b.
DNEeKTPOOTPULIATEIbHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucieHusi. OKUCIUTENIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoiieccsl okucieHus
1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit Ikcnepumenm:

n3y4yeHue o0pasIoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aUMOACHCTBIE THAPOKCH A ITMHKA
C pacTBOpaMHM KHCJIOT U IIEJIOYEH, IPOBEACHHUE OMBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOPEHHE, PEaKIIUU Pa3IoKEHUs, COSIUHECHHUS).

Mescnpeomemmnuie ceasu

Peanuzamust MeXnpeIMeTHBIX CBsI3el NMPU M3YyUYEHUM XMMHUHU B 8 KJIAcCe OCYIIECTBIISETCS
4epes UCIIOJIb30BAHKE KaK OOIUX €CTECTBEHHO--HAYYHBIX TTOHITHA, TaK U MMOHSATHH, SBIISTFOIIAXCS
CUCTEMHBIMU JJI OTAEJIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO111e ecTeCTBeHHO--HayYHbIe TIOHATHSA: Hay4HbIi (akT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIIH3,
CUHTE3, KIacCU(PUKANUSA, TEPUOANIHOCTh, HAONIOJCHUE, OSKCIICPUMEHT, MOJICIHPOBAHUE,
W3MEpPEHHE, MOJIEIIb, SIBJICHUE.

®dusnka: Marepusi, aroM, OJIJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJA, HW30TOIBI,
PaAMOaKTUBHOCTh, MOJIEKYyNa, JJEKTPUUYECKUN 3apsl, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, Ta3, (PU3NUYECKHE BEJIWYUHBI, €IUHUIIBI W3MEPEHHS, KOCMOC, TUIAHETHI,
3B€3151, ConHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMIAEMBIE,
TOIUTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peakIus

[lepuonnueckuii 3akoH. Ilepmoandeckass cucremMa xumMuueckux a3nemeHtoB [l U
MenaeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKUX AJIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KM, KAIbIUA U HX COCIUHEHUW B COOTBETCTBUHU C IOJOKEHUEM
371€MEHTOB B [leproanyeckoil CucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBl XMMHYECKOM CBSI3M. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKN U BUIa XUMUYECKOU CBA3H.

Knaccudukanmss m HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XHMMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHWYECKUX COEIMHEHUM, TeHEeTHYecKas
CBSI3b HEOPTraHUYECKUX BEILIECTB.

Knaccudukanmss XuMruueckux peakiuil Mo pa3IuyHbIM TpH3HAKaM (10 YUCITY U COCTaBYy
Y4acTBYIOUIMX B PEAKI[UU BEIIECTB, IO TEIIOBOMY 3((EKTy, 0 N3MEHEHHUIO CTENEHEN OKUCIECHUS
XUMHYECKUX DJIEMEHTOB, IO OOpaTMMOCTH, 10 Yy4YacTHIO Karajam3aTopa). OJK30- U
SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.



[TonsiTHe 0 CKOPOCTH XMUMHYECKOH peakiuu. [loHsTHe 00 O0OpaTUMBIX W HEOOpPATUMBIX
XUMHUECKUX peakuusx. lloHATHE O TOMOreHHBIX M TIeTeporeHHBIX peakuusx. llonarue o
katanuse. [lonsaTue o xXumuyeckom paBHOBeCHH. DaKTOPHI, BIUSIOLIIME HA CKOPOCTh XUMUYECKOU
peaKuu 1 MOJI0KEHHE XUMHUYECKOT'O PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, ODJIEKTPOHHBIN O0alaHC OKHUCIIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CoCTaBICHUE YPABHEHMM OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIfii ¢ UCIIOJIb30BAaHUEM METO/1a JICKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DNEKTPOIUTHI U HEAIEKTPOIuThl. KaTuosl,
aHMOHBI. MeXaHu3M JHUCCOLMAIINY BEIIECTB C Pa3IMYHBIMU BHJIaMU XUMHUYECKOH cBsi3u. CTeneHb
nuccouuanui. CHIbHBIE U C1a0ble 3J1EKTPOJIUTHI.

Peakiiun moHHOTO OOMEHa. YCIIOBHS MPOTEKAaHUS PEAaKUUi MOHHOTO OOMEHa, MOJIHBIE U
COKpalIéHHbIE MOHHBIE ypaBHEeHUs peakiuii. CBolicTBa KHUCJIOT, OCHOBaHHHM U COJEl B cBeTe
MpPE/ICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE pEakIMM Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJIETSIMU KPHUCTANIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIeCTB —
METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIIECTB (XJIOpHAAa HATpus),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMMHMYECKOM pEaKIUM OT BO3JAECUCTBUSA Pa3IMUYHbIX
(bakTOpOB, HCCIIEAOBAHHE 3JEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCA IUCCOIUAINU
KHCIIOT, IIeI0Yei U coniell (BO3MOXKHO MCIOJIb30BaHUE BHIEO MaTEpUasoB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TMPOTEKaHUS peakluuid MOHHOTO oOMmeHa (oOpa3oBaHHE OCaKa,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJbl), ONbBITOB, WIIOCTPUPYIOIIUX HPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pPEAaKIM (ropeHue, peakluu pasoKEHUs, COCIUHEHHs), pacro3HaBaHHE
HEOPraHWYECKUX BELIECTB C IIOMOIIBI0 KAuYEeCTBEHHBIX pEaKkUMid Ha WOHBI, pELICHHE
AKCIEPUMEHTAIIbHBIX 3a/1a4.

HemeTayibl 1 MX coeIMHEeHUSA

OOmiasi xapakTepuCTUKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHbIE
crereHn okucieHus. CTpoeHne M (U3MYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMUYEeCKHE CBOMCTBAa Ha MpuMepe XJopa (B3aMMOJICHCTBHE C MeTallaMU, HeMeTallJlaMH,
miesioyamn). Xsopooaopo. ComnsiHas KUCI0Ta, XUMUYECKUE CBOMCTBA, NOJIyYe€HUE, IPUMEHEHHE.
HelictBue xyopa W XJOPOBOJIOPOJIAa HA OpPraHM3M 4elOoBeKa. BaxHeWmue XJIOpUAbl M HX
HaXO0XJCHUE B IPUPOJIE.

OOmast xapakrepuctuka d31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTtpoeHune M (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB —
KHCIIOpO/ia U cepbl. AJIJIOTPONHbIE MOAUW(UKAIIMM KUCIOPOJa U cepbl. XMMUYECKHE CBOICTBa
ceppl. CepoBoOpos, CTpOeHHE, (U3NYECKHEe U XUMHUYECKHe CBOMCTBA. OKCHIBI CEpbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCUAOB. CepHast KHUCIOTa, (U3NYECKHE M XMMUYECKHE CBOMCTBA
(obmmuMe Kak MpecTaBUTENs Kiacca KUCIOT U cenuduueckne). XMMUYECKHe peakiuy, JexKaliie
B OCHOBE MPOMBIIIJIEHHOTO CII0c00a MOJy4yeHus! CEpHOM KUcaoThl. [IpumeHenne cepHOl KMCTOTHI.
Conmu cepHOM KHUCIIOTBHI, KadecTBEHHas peakius Ha cynbdar-uoH. Haxoxnenue cepbl n eé
COEIUHEHUI B npupoje. XUMHUECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpelbl COEAMHEHHUSIMH CEpBI
(KUCIOTHBIE JOXAM, 3arpsiI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBpaIllEHuUSI.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHW OKHUCIEHUS. A30T, paclupoCTpaHeHHWE B TpUpojae, (U3HUECKUEe U
XUMHYecKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero (GU3N4ecKue U XUMHYECKHUEe
CBOICTBa, mosyueHue u npumeHenue. Conu aMMOHMS, X (U3NUECKHEe U XUMUYECKHE CBOMCTBA,



npuMmeHenue. KauecTBeHHas peakiusi Ha HMOHBI aMMOHMs. A30THas KHUCIIOTa, €€ TOJy4YeHUE,
¢usnyeckue W XUMHUYECKHE CBOiicTBa (0OmMe Kak NpEeACTaBUTENs Kiacca KHUCIOT U
cneuupuyeckue). Mcmonbp3oBaHWE HUTPATOB M COJEH aMMOHHUS B KadyeCTBE MHHEPAIbHBIX
ynoOpenuil. XuMHUECKOe 3arps3HEHHE OKPYXKAroIIel cpellbl COSAMHEHUAMU a30Ta (KHCIOTHBIE
NOXKIM, 3arpsi3HEHUE BO31yXa, MOYBbl U BOAOEMOB). Docdop, auIOTPOINHBIE MOAUPHUKAIUN
dochopa, pusnueckne u xummueckue cpoiicrBa. Okxcuna docdopa (V) u docdopnas kuciora,
¢usnyeckue M XMMUYECKHE CBOWCTBa, moxydeHue. Mcmonp3oBanue QocdaroB B KayecTBe
MUHEPAIBHBIX YIO0OPEHUIA.

Obmas xapakrtepuctuka smeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENCHH OKHMCICHHUA. YTIEPOJ, aUIOTPOIHBIE MOAM(UKALNYU, PACIIPOCTPAHEHHE B
npupoje, pusnyeckre U XUMUYEeCKHe cBoicTBa. AncopOuusi. KpyroBopor yriepoaa B mpupose.
Oxcupaspl yriepona, ux (pu3M4eckue U XUMUYECKUE CBOMCTBA, JEHCTBHE HA KUBBIE OpTraHU3MBI,
MOJIyYeHHe M MPUMEHEHHE. DKOJOrMYecKrue MpoOsIeMbl, CBs3aHHbIe ¢ okcuaom yriepona (1V),
THIIOTE3a TJI00AIBHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIA A(QeKT. YTrompHas KHCIOTa U e
coid, MX (U3NYECKHEe M XMMHUYECKHE CBOWCTBA, MOJy4YeHHE M IpuMeHeHune. KadecTBeHHas
peakuus Ha KapOoHaT-uoHbBL. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH
U CEIIbCKOM XO3SIICTBe.

[lepBoHavabHBIE TOHATHS 00 OPraHMYECKMX BEIIECTBAX KAaK O COCAMHEHUSX Yriepona
(MeraH, 9TaH, STUJIEH, alleTUJICH, dTAHOJI, TJIMIEPUH, YKCyCcHasi KucioTa). [IpupogHbie HCTOYHUKH
yII€BOJIOPOAOB (yrolib, MPUPOAHBIN Ta3, HEPThH), MPOAYKTHI UX MepepadoTku (OeH3HH), UX POJIb B
ObITYy M TPOMBIIUICHHOCTH. [loHsATHE O OMONOrMYecKd Ba)KHBIX BEIIECTBAX: XKHUpax, Oenkax,
yIiaeBoJAax — M MX POJM B JKU3HH YeJIOBEeKAa. MarepuanbHOE €IWHCTBO OPTaHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usuueckue M XUMHYECKHE CBOWCTBA, IOJIyd€HHE U IPHUMEHEHHE.
Coenunenus kpemHuss B mpupoge. OOmmume mnpeacraBneHuss o0 okcune kpemuus (IV) wu
KpeMHHEBOH kucinoTe. CHIIMKATHI, MX MCIOJIB30BaHNE B OBITY, B IPOMBIIICHHOCTH. BakHeiimme
CTPOUTENBHBIE MaTepuajbl: KEpaMmMHKa, CTEKJI0, IEMEHT, OEeTOH, xkene300eToH. I[IpoGremsr
0€30I1aCHOT0 MCIOJIb30BaHUS CTPOUTENIBHBIX MATEPHUAIOB B IIOBCEHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

M3ydeHne o0pa3loB HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJSIHON KHCIOTHI, TIPOBEICHHE
Ka4eCTBEHHBIX PEaKIUil Ha XJIOPUI-MOHBI W HAONIOJEHUE TMPU3HAKOB MX MPOTEKAHHS, OTBITHI,
oTpaxkaromue (u3nyeckrue M XUMHUYECKHE CBOMCTBA TaJlor€HOB M UX COEIMHEHMH (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMAaTEPUANIOB), O3HAKOMJICHHE C oOOpaslamMH XJIOPHIOB (TaJOreHU]IOB),
O3HaKOMJICHHE ¢ oOpa3mamMu cepbl M €€ COeAMHEHUSMH (BO3MOXKHO HCITOJIb30BaHHE
BHJICOMATEpHAIOB), HAONIOZCHWUE  Tpoliecca OOyriiMBaHUS — caxapa MO JICWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yYECHHE XMMHMYECKHX CBOWCTB pa30aBlIeHHOH cepHOM
KHUCJIOTHI, TMPOBEJCHHE KadeCTBEHHON peakUuu Ha Cyib(paT-uoH W HaONIOJeHHe IMpHU3HaKa e€
MIPOTEKaHUs, O3HAKOMJIEHHWE C (PU3MYECKHMMH CBOMCTBaAMHU a30Ta, ¢ochopa U HUX COEAUHEHUH
(BO3MOKHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMH a30THBIX U (HOCPOPHBIX yI0OpeHHi,
nojlydyeHue, coOupaHue, pacrmo3HaBaHWE W M3yYEHHE CBOMCTB aMMHaka, IpOBeJCHHUE
KayeCTBEHHBIX PeaklUii Ha MOH aMMOHHUA U GochaT-uOH U W3yuyeHHE MPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MENbI0 (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), U3YUCHUE MOJIeTIeH KPUCTAUIMUECKUX PEMIETOK amMasa, rpadura, GyiepeHa,
O3HAKOMJIGHHE C TIPOLIECCOM aACOPOIMM PACTBOPEHHBIX BEIECTB AKTHMBHPOBAHHBIM YITIEM U
YCTPOHCTBOM MpPOTHBOrasza, IOJIy4eHHE, CcOOMpaHHMe, pacllo3HaBaHME W M3YUYCHHE CBOWCTB
YIJEKUCIOro Ta3a, IMpOBEIEeHHWE KAaYeCTBEHHBIX pEakIuil Ha KapOOHAaT M CHJIMKAT-WOHBI U



W3y4eHUE IMPU3HAKOB WX NPOTEKaHWs, O3HAKOMJIEHHE C TMPOAYKIHMEN CHIMKAaTHOMN
MIPOMBIIIJICHHOCTH, PEHICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHeilne HeMeTallIbl U UX
COCJIMHECHHUSI.

MeTaJuibl M UX COeIMHEHUS

OO01as xapakTepuUCTHKAa XUMUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX TOJIOKEHUS
B Ilepuonnueckor cucreme xumudeckux snemeHToB [[. 1. MenneneeBa u CTPOCHHS aTOMOB.
Crpoenue wmetaiyioB. MeTaiinyeckas CBsi3b M METAJUIMYECKash KpPUCTAUIMUECKas peléTka.
ONEeKTPOXUMHUYECKUN pPsiJ HanpsDKeHUM MeTawioB. (Du3nuecKkue U XUMHUYECKHE CBOWCTBA
MeTtaiioB. O6mue crnocodbl noiaydeHus MetawioB. [IoHATHE O KOPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3amuUTel UX OT Koppo3ud. CrutaBel (CTanb, YyryH, MIOPATIOMHHHNA, OpoH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[lenounble MeTasuibl: nojoxxkenue B [lepuoandeckoil cucteme XMMUYECKUX 31eMeHTOB /1.
N. MengeneeBa, CTpoOeHHE MX aTOMOB, HaxoxKJeHUE B mpupoae. dusnueckue M XUMHUYECKUE
cBoOlcTBa (Ha mpumepe HaTpus U Kaiaus). OKCUIBI U THAPOKCUIBI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[I{enouyHO3eMeNbHBIE METAILIBI MAarHUHM U KajdbLUi: nojoxeHue B [lepuoanueckoil cucreme
xumuyeckux anemeHToB J[. M. MeHneneeBa, CTpoeHHE HMX aTOMOB, HaXOXKIEHUE B IPHUPOJIE.
OuU3NYECKMe M XUMHUYECKHE CBOMCTBA MarHusi M Kajiblusa. BaxHeHIIne COCAUHEHUS KaJbLUs
(oxcum, ruapokcua, cosr). JKECTKOCTh BOJBI U CTIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux siemeHtoB JI. U.
MeHeneeBa, CTpo€HUE aToMa, HaXOXJAEHHE B npupoje. OPu3nueckue U XMMHUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH 1A AITFOMITHHSL.

Kenezo: mnonoxenue B Ilepmogmyeckoil cucrteMe Xumuyeckux osnemeHtoB J[. U.
MeHeneeBa, CTpoeHUE aToMa, HaXOXJAEHHE B npupoje. Pu3nueckue M XUMHUYECKHE CBOMCTBA
xeneza. Oxcuabl, rTuapokcunsl u comu xeneza (lI) u xemesa (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHeE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3I[aMHi METAJJIOB U CILIAaBOB, X (PM3MUECKUMU CBOMCTBAMH, U3yUCHHE
PE3YNbTaTOB KOPPO3UH METAIIOB (BO3MOKHO MCIIOJIb30BAaHUE BUEOMATEPHUATIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUS OKCHJIa KaJbIMsl W HATpusi C BOAOW (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), HCCIIEIOBAHWE CBOMCTB >KECTKOW BOJBI, IMpoIlecca TOPEHHUS IKeje3a B
Kucinopone  (BO3MOXKHO — HCIONIb30BaHHWE  BUACOMATEpUAOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlUi Ha WOHBI: MAarHUs, KajbllWs, aTlOMUHUS, IUHKA, xene3a (Il) u xenesza
(1), meau (1), HaOdrOIEHNE W OMUCAHUE MPOLECCOB OKpAIMBAHUS IJIAMEHH MOHAMHU HATpHS,
KaJIisi U KaibIHs (BO3MOXXHO HCITOJIb30BaHWE BHUACOMATEPUAJIOB), MCCIIENOBaHUE amM(pOTEPHBIX
CBOMCTB THAPOKCHAA AIFOMUHUS U TUJIPOKCUJA IIMHKA, PELUIEHUE SKCIEPUMEHTAIBHBIX 33]1a4 10
TeMe «BakHeline MeTasuibl U UX COSIUHEHUS.

XuMus M OKpyKamoLas cpeaa

BemecTtBa u MaTepuasibl B MOBCEIHEBHOW JKM3HU YeJIOBEKAa. be3omacHOe MCIOIb30BaHHE
BEIIECTB W XHUMHUYECKUX peakiuii B ObiTy. [lepBas moMomb TpH XHUMHUYECKUX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYXKAroIIeH cpenbl (MpeaesibHas TOmyCcTUMas KOHIIEHTPAIIHS
BemecTs, ganee — [1/1K). Ponbs xumun B perieHur 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHne 00pa3IioB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, MOJIMMEPHBIC MaTEpUaIbl).

Meostcnpeomemmnuwie ceasu



Peanusanus MexXnpeIMeTHBIX CBs3€M MPU M3YYEHMHM XUMHUU B 9 Kilacce OCYIIECTBISETCA
4yepe3 UCTOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK M MOHITUMN, SIBISTFOIIUXCS
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIHUKJIA.

OO01ue ecTecTBEHHO-HAYyYHbIE IOHATUS: HAyYHBIA (hakT, TUIOTE3a, 3aKOH, TEOpUs, aHaJIH3,
CUHTE3, KiaccupuKalus, [NepUOJUYHOCTh, HAONIOEHUE, OKCIEPUMEHT, MOJIECIHPOBAHUE,
U3MEpEHUE, MOJICITh, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOTHUS, MATePHAIIBI.

®dusnka: MaTepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJA, HW30TOIHI,
PaaMOAKTUBHOCTh, MOJIEKYJA, OJIEKTPUYECKUM  3aps], NPOBOJHUKH, IOJYNPOBOJHUKH,
JTUDJIEKTPUKHY, (DOTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOE€ COCTOSHME BeIlecTBa, TIas,
pacTBOp, PaCTBOPUMOCTh, KPUCTAILTMYECKAsT PEIIETKA, CIUIABhI, (PU3MUECKUE BETUYHHBI, CIMHUIIBI
MU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢orocunres, npixanue, Ouochepa, sKocucreMa, MUHEpaIbHbIE yI0OpEeHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpacdus: armocdepa, ruapocdepa, MEHEPAITBI, TOPHBIE TIOPOJIBI, ITOJIC3HBIE UCKOTIACMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJabTaThl OCBOECHUS HPOrpaMMbl OCHOBHOIO 00mIero oo6pa3oBaHus
JOCTUTAIOTCS B X0/1€ 00y4eHUs1 XMMHM B €JUHCTBE Y4EOHON M BOCIUTATENbHOMN 1E€ATEIbHOCTH B
COOTBETCTBHUH C TPAJUIIMOHHBIMH POCCUMCKUMH COLUOKYJIbTYPHBIMHU U 1yXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMM, MPUHATBIMH B OOLIECTBE MpaBUJIaMM M HOPMaMH IOBEICHHUS MU CIIOCOOCTBYIOT
IporeccaM CaMOINO3HAHUs, CAMOPA3BUTHS U COLIMATIM3AMH 00YUYaIOIIUXCSl.

JIM4HOCTHBIE PE3yJabTaThl OTPAXKAIOT T'OTOBHOCTH OOYYalOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM IO3UTHUBHBIX IEHHOCTHBIX OPHEHTALMN M pacIIMpEHHE OIbITa JESTENbHOCTH Ha €€
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOUIEHMS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJIeUI0, TOHMMAHUS 3HAYEHUs] XMMUYECKOM HayKH B JKU3HHM COBPEMEHHOIo OOlIecTBa,
CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpManueld O MepeAoBbIX AOCTHXKEHHUSX M OTKPBITHIX
MHUpPOBOW M OTEYECTBEHHOW XUMHHM, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHHUIX 00 yCTpOHCTBe
MHUpa 1 00IIeCTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEJICTAaBICHUS] O COIMAJbHBIX HOpMax M IMpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHBE, KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MIOJIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOM W JPYrMX BUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM AESITENLHOCTU MPH BBIOJHEHUU y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJTHEHUM XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Tpoliecce 3TOW y4eOHOW AesTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJECHHWE M IIOCTYNKHM CBOMX TOBapHILEH C MO3UIUM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUM TOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PDEHUYECKUE  MPEJICTABICHUs O  BEIIECTBE W  XUMHUYECKOM  peakuuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKHM U COCTaBISAIOLIME OCHOBY MJIs



MMOHUMAaHUS CYUTHOCTH Hay4YHOU KapTHUHBI MHpA, MPEAICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS NPUPOJBI, B3aUMOCBSI35AX YEJIOBEKA C MPUPOJHON CpeAoi, O POIM XUMHUU B NO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHbIE MOTHUBBI, HANPABJICHHbIE HA IIOJYYEHHE HOBBIX 3HAHUW 110 XHUMMHH,
HeoOxonuMble 11 OOBSCHEHUS HaOJI0IaeMbIX IPOLIECCOB U SBJICHUHM, IO3HABATENbHOM,
MH(GOPMALMOHHON M YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITENILHON PabOTHI ¢
y4eOHBIMA TEKCTaMH, CIPABOYHOW JHUTEPATypOH, MTOCTYHMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYeHHIO M MO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M MCCIEIOBATEIBCKON JESITENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 0Oy4YEHHS B JaJIbHEHIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTHU JKU3HU, OTBETCTBEHHOI'0 OTHOUIEHUSI K CBOEMY 370POBbIO, YCTAHOBKHU
Ha 3/0pOBbIii 00pa3 JKW3HM, OCO3HAHME IOCIEACTBUM M HENPUSITHE BPEIHBIX IPUBBIUEK
(ynotpeOJyieHUsT aJKOTrOoJis, HApPKOTHUKOB, KYPCHHS), HEOOXOIMMOCTH COOJFOJCHUS IPaBUII
0€30MacHOCTH NP OOpaIlleHHH ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY U pEalIbHOM JKU3HH,

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEPEC K MPAKTUYECKOMY M3YyUEHUIO Mpodeccuil U TpyAa pa3iudyHOIo poja, YBaKEHHUE K
TPYAy U pe3yjbpTaTaM TPYJ0BOU JEATEIbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XUMHUHU, OCO3HAHHBI BHIOOP WHAMBHUAYAJIBbHOH TPAeKTOPUH MPOIOHKEHUS
o0Opa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEemHOW NpoPEeCCHOHATBHON MAEATENbHOCTH U Pa3BUTHUS
HEO0OXOJIMMBIX YMEHUH, TOTOBHOCTh aJJaITUPOBATHCS B MPOPECCHOHATBHON CPENE;

6) 9KOJIOrHYECKOr0 BOCIIUTAHUSI:

9KOJIOTHYECKHU 11e1ec000pa3Hoe OTHOUIEHHE K MPUPOJE KaK MCTOYHMKY KU3HM Ha 3emiie,
OCHOBE €€ CyIleCTBOBaHUS, MOHMMaHUE LIEHHOCTH 3J0pOBOr0 M Oe3omacHOro oOpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DHU3MUECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHME LIEHHOCTH COOJIOACHNUS PaBUi 0€30MacHOr0 MOBEAECHUS IpU padoTe ¢ BEIeCTBaMH, a
TaKXe B CUTYallUsIX, YTPOKAIOIIMX 3I0POBBIO U )KU3HHU JIOJIEH;

CIIOCOOHOCTH NMPUMEHATH 3HAHUS, MOJIy4YaeMble MTPU U3YYEHUU XUMUH, JJIs PelleHus 3a/1ad,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHOM CPENOM, JJIsI TOBBIIEHUS YPOBHS JKOJOTHYECKOU
KYJIbTYpPbl, OCO3HAHUS TJI00ATBHOTO XapakTepa SKOJIOTHYECKHX MpOOJIeM M MyTed UX pelieHHs
MOCPEJICTBOM METOJ0B XMMHH, 3KOJOTMUECKOTO MBILIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
IT03HABATEJIBHOW, KOMMYHHUKAaTUBHON M COLIMAJIBHON IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pPe3yJIbTaTOB BBIACISIOT 3HAa4YMMbIe ISl (hOpMHpOBAHUS
MHPOBO33PEHHUsI OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHWs, MPUHIUN, THIOTe3a, (PakT, cucTema,
MIPOLIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM M3 3TUX MpPEeIMETOB (pOPMHUPOBATH MPEACTABICHHUE O
[[EJIOCTHOM HAy4YHOW KapTHHE MUpa, U YHHBEpcalbHbIe y4eOHbIE NeiCTBHUS (ITO3HABATEIBHEIE,
KOMMYHHKATHUBHBIC, PETYIATUBHBIE), KOTOpbIE OOecreynBaroT (HOpPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYLIECTBIICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble JIorHYecKue AeicTBHA:

YMEHUSl HCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICII XUMHUYECKUX MOHATUH (BBIICISATh UX XapaKTepHbIe MPU3HAKH, YCTAaHABIMBATD



B3aMMOCBSI3b C JPYTUMH IOHSATHSMHU), UCIOJIb30BATH IOHATHS JUIsl OOBSICHEHHS OTIENIbHBIX
(aKTOB U ABICHMIA, BEIOMPATh OCHOBAHUS U KPUTEPUU IJIsl KJIacCU(UKAIMN XUMHUUECKUX BEUIECTB
U XUMHYECKHX PEaKIMid, YCTaHABIMBATh NPHUYMHHO-CIECJCTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3YUYEHUs], CTPOMUTH JIOTMYECKHE PACCYXIEHUs (MHAYKTHBHbIC, IEIyKTHBHbIE, IO aHAJOIHH),
JieN1aTh BBIBOJIbI M 3aKJIIOUECHMS;

yYMEHHUE MPUMEHSTh B TPOILECCe MO3HAHUS TMOHATHA (TPEIMETHBIE M METalpeJIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIONb3yeMble B XHMHUH, IPEoOpPa3OBHIBATH LIMPOKO
IIPUMEHSIEMbIE B XMMUU MOJICJIbHBIE MPEICTABICHUS — XMMHMYECKHH 3HAK (CHMBOJI 3JIEMEHTA),
XuMu4eckas (opMyina M ypaBHEHHE XUMHMUYECKOW peakUMW — TpH pelIeHUud YydeOHO-
MO3HABATENBHBIX 33/1a4, C Y4ETOM 3THX MOJEIBHBIX MTPEICTABICHHUH BBISBISATh U XapaKTepU30BaTh
CYIIECTBEHHBIC TIPU3HAKU N3YYaEMBbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
BBISIBJIATH  OOILIME 3aKOHOMEPHOCTH, IPUUYMHHO-CIIEACTBEHHbIE CBS3M U IPOTUBOpEUUs B
M3y4aeMbIX MTPOLECCAX U ABICHUSX.

Ba3oBble ncciiegoBaTebcKue 1elicTBUS:

YMEHHE HCIOIb30BaTh IOCTABJICHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTa IO3HAHHUA, a
TaKKe B KauecTBe OCHOBBI /U1 (DOPMUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMbIX CYKICHU;

npuoOpeTeHre OombiTa MO IUIAHUPOBAHMIO, OPTaHU3AIUN M IPOBEACHUIO YYCHHUYECKHX
HKCHEPUMEHTOB, YMEHHE HAOII0AaTh 332 XOJ0M ITPOIIECcca, CAMOCTOSATEIBHO POTHO3HPOBATH €ro
pe3yabTar, (OpMyIHpOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yibTaTaM MPOBEIEHHOIO OIIBITA,
HCCIIEIOBAHMs, COCTABIJIATh OTYET O MIPOAETIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHUE BBIOMPaTh, aHATM3UPOBATh M HHTEPIPETHPOBATH HHPOPMALIUIO PA3TUIHBIX BUIOB
¢dbopM mpesacTaBIeHUs, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB (HAyYHO-TIOMYJISpHAs JIUTEpaTypa
XUMHYECKOI0 COJIepKaHMsl, CIIpaBOYHbIe TocoOus, pecypcsl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTHBOPEUYNBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

YMEHHE TIPUMEHSTH Pa3JIMYHbIE METOIBI M 3aIpPOCHl IPH MOKCKE U 0TOOpE MHPOpMALUU H
COOTBETCTBYIOLINX JIaHHBIX, HEOOXOIUMBIX JJIsl BHIIIOJHEHUS y4eOHBIX M MO3HABATENbHBIX 3aJau
OIpeNIeIEHHOI0 THUMa, NPUOOpPETeHHE OmbiTa B O0JIACTH HCHOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIAJCHHE KYJIbTYPOH aKTHBHOTO WCIIOJNB30BAHUS PA3THIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MPEICTABICHHS
uHbOpMallMd U WUIIOCTPUPOBATH pEIlaeMble 3aJaud HECIOXKHBIMHU CXEMaMHM, JuarpaMMami,
apyrumu popMamu rpaduKk U ©X KOMOUHALIUSAMU;

YMEHHE WCIIONBb30BaTh M aHAIM3HPOBATH B TpoIecce YUeOHOM W HCCIIeIOBaTEeNbCKOM
JESITeTbHOCTH WH(POPMAIIUIO O BIMSHUAW IMPOMBINUIEHHOCTH, CEIBCKOTO XO035ICTBAa U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIe MPUPOJHOM Cpeibl.

KomMMyHuUKaTHBHBbIe YyHHBepcalbHble Y4eOHbIe qelicTBHA:

yMEHHsS 3a7aBaThb BONpOCHl (B XoAe nuanora M (WiIM) JTUCKYCCHH) IO CYIIECTBY
o0CcykmaeMoi TeMmbl, (OPMyITHUPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO BBITOJHEHHS
NPEeUI0KEHHOHN 33/1a4H;

YMEHUS MPEJICTABIATh MOJYUYCHHbIE pe3yJbTaThl MO3HABATEIBHOM JEATENIbHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaxX; JeJaTh TMPE3eHTAIUI0 Pe3ylIbTaTOB BBIMOJHEHHS XUMHUYECKOTO
JKCTIEpUMEHTa (71a00paTOPHOTO OMbBITA, JTAOOPATOPHOW pabOTHl TO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO IPOEKTA);

yMEHHUSI y4yeOHOro COTPYJHHYECTBA CO CBEPCTHHKAMM B COBMECTHOW I1O3HABAaTEIbHOH U
UCCIIEIOBATENIbCKONW JIEATEIBHOCTU IPHU PEILIEHUH BO3HUKAIOIIMX MpPOOJeM Ha OCHOBE yuéTa



Oo0IIMX WHTEPECOB M COTJACOBaHUS TMO3UIUH (0OCYXICHUS, OOMEH MHCHHUSMHU, «MO3TOBBIC
MITYPMBI», KOOPJMHALIUS COBMECTHBIX JIEHCTBUH, ONMpeAelieHue KPUTEPHUEB 1O OIEHKE KayecTBa
BBITIOJTHEHHOU PabOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaAJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO OIpeNessaTh LEeIH JesATeNIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJHMPOBATh W MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOK JCSITEIBLHOCTh, BBIOMPATH
HauOosee 3pPeKTUBHBIC CIOCOOBI pelieHs yueOHBIX U TTO3HABATENLHBIX 33/1a4, CAMOCTOSATEIHHO
COCTaBJISITh WM KOPPEKTUPOBATH MPETIOKEHHBIA aIrOpUTM JEHCTBUI MpH BBHIOTHEHUH 3aJaHUA
Cc y4€TOM IOJIyUYEHHUs HOBBIX 3HAaHUN 00 H3ydyaeMbIX OOBEKTaXx — BEIIECTBAX M PEaKIUsX,
OIICHUBATh COOTBETCTBHE IMOJIYYEHHOTO Pe3yJbTaTa 3asBICHHOHN 1M, YMEHUE HCIOIh30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IPE/IJIaraeMbIe B YCIIOBUH 3aJITaHUH.

MHNPEIMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMeTHBIX pe3yabTAaTOB IO OCBOCHUIO 00S3aTEIbHOIO  COAEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (QeaepabHON paboyeil MmporpaMMol, BBIICISIOT: OCBOCHHBIE
OoOyJarolUMUCSl HAayYHbIC 3HAHHS, YMEHUS ¥ CHOCOOBI JICHCTBUH, crenupuuecKkue s
npeaMeTHOM o0mactu «XUMHS», BHJIbI JACITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
HMHTEpIIpETAINH, TPEOOPa30BaHUIO U TIPUMEHEHUIO B PA3IMYHBIX YU4EOHBIX U HOBBIX CUTYAILIHSIX.

K konmy oOydeHus B 8 KJiacce MpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OO YUAONUXCSI YMCHHI:

® DpACKpBIBATh CMBICII OCHOBHBIX XHUMHYECKHX TIOHATHH: aTOM, MOJICKYJA, XHUMHYCCKUN
9JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOIHOPOJIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJEKYJsSpHas Macca, KOJUYECTBO BEIIECTBA, MOIIb,
MOJISIpHasl Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JIEMEHTa B COCIWHEHUH, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUIIATEIIBHOCTD, CTCTICHh OKUCIICHUS, XUMUYIEeCKas
peaknus, KiacCH(PUKAIMS peakuid: PeakIWh COCIUHEHUS, PEaKIUU Pa3JIOKCHHS, PEaKIUU
3aMelleHus], peakui 00MeHa, SK30- M IHAOTEPMUUYECKUE PEAKIIUH, TEIUIOBOM A (DEeKT peakiuu,
ApO aTOMa, DIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBS3b,
MOJIIpHAsl W HETOJISIpHAs KOBAJICHTHAs CBsI3b, MOHHAS CBs3b, WOH, KaTHOH, aHWOH, PacTBOD,
MaccoBasi JI0JIs BelecTBa (ITPOIEHTHAS KOHIICHTPAIHs) B paCTBOPE;

® DTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATHH W TPUMEHSITH 3TH
MOHSITUS TIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHUL;

® JCIIOJIH30BaTh XUMHYECKYIO CHMBOJIUKY JUISI COCTABIICHUST (POPMYJT BEIIECTB U YPAaBHCHHMA
XUMHUYECKHUX PEaKIIHii;

® OIpeNesaTh BAJICHTHOCTH AaTOMOB OJJICMCHTOB B OHWHApPHBIX COCIUMHCHHSX, CTEICHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COSAUHEHUSIX, IPUHAAIEKHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIAcCy COeAMHEHW 1o QopmynaMm, BUJ XUMHYECKOW CBs3W (KOBaJeHTHAas M HWOHHAs) B
HEOPTaHMYECKUX COCAMHCHUSX;

e packpeiBaTh cmbich Ilepuogmueckoro 3akona J[. WM. MengeneeBa: IeMOHCTPUPOBATH
MMOHMMAaHWE MTePUOIUICCKON 3aBUCHMOCTH CBOMCTB XUMHUYIECKUX JICMEHTOB OT UX ITOJIOKCHHS B
[Teproandeckoit cucTeMe, 3aKOHOB COXpAHCHHsSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO y4eHUs, 3aKOHa ABOTaIpo;

e ONHWCHIBATh W XapakTepu3oBaTh TaOmu4Hyro ¢Gopmy [lepuomndeckoil  CHCTEMBI
XUMHUYECKHUX JJIEMEHTOB: pa3liMnyaTh TMOHATHUS «TJaBHas moArpymnmna (A-rpynma)» U «moOouHas
noarpynmna (b-rpynmna)», manbie W OONbIIME TEPHOBI, COOTHOCHUTH O00O3HAYCHHS, KOTOPHIC
nMeroTcs B tabmmie «llepuoamdeckas cuctema xumudeckux snemeHToB J[. . MenneneeBa» ¢



YHCJIOBBIMH XAPAKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHMUECKUX 3JIEMEHTOB (COCTaB U 3apsf
spa, 001IIee YICIIO AJIEKTPOHOB U PACHPEIeNICHHE UX MO AIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUUMUPOBATh XUMHUYECKHUE 3IIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XUMHUYECKHUE
peakuuu (10 YUCITy U COCTaBY yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEINIOBOMY YD PEKTY);

® XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB Pa3JIMYHBIX
KJIACCOB, MOATBEPXkAasi ONMCAHUE NPUMEPAMU MOJEKYJISPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PeaKluii;

® [IPOTHO3MPOBATH CBOMCTBAa BEILECTB B 3aBHUCHUMOCTHM OT HMX KAyeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUsI XUMUYECKHUX IPEBPALICHUN B PAa3JIMUHBIX YCIOBHSIX;

® BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYKO MAacChl BEILECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOTr0 JIEMEHTa 110 (popMyJie COeAMHEHUS], MACCOBYIO JI0JIIO BEIIECTBA B PaCTBOPE,
IPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

® [IPUMEHATh OCHOBHBIE OINEPALMM MbICIUTEIbHON JAEATENIbHOCTH — aHajiu3 M CHUHTES3,
CpaBHeHHE, 0000mIeHHe, CHCTEMAaTH3alHil0, KIAaCCH(HUKAIWIO, BBISIBICHHE IMPUYUHHO-
-CIE/ICTBEHHBIX CBSI3€ll — U1 M3Y4EHHUs CBOICTB BEIECTB M XHUMHUYECKUX peaklui,
€CTeCTBEHHO-HAyUHblE€ METO/bl IMO3HaHUA — HaOJIOJeHUEe, HU3MEpEeHUe, MOJEeIUPOBaHUE,
9KCHEPUMEHT (peaJIbHbI U MBICJICHHBII);

e cjeloBaTh IpaBUJIaM  [IOJIb30BAHUS ~ XUMHYECKOW mocyno M 1abopaTOpHBIM
o0opynoBaHMEM, a TakKe IpaBWiIaM oOOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSAMU IO BBIIOJHEHUIO J1a0OpaTOPHBIX XHMHUYECKHUX OIBITOB IO MOIYYEHHUIO MU
coOMpaHni0 ra3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONpEACIEHHON MaccoBOM JOJE€Hl pPACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI 110 PACO3HABAHMIO PACTBOPOB ILEIOYEH M KHCIOT C MOMOIIBIO
MHAMKATOPOB (1akMyc, ¢peHondTarert, METUIOPAHK U IpYTHeE).

K xoHuy oOyueHuss B 9 kJiacce mpeaMeTHbIE pe3yJabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

® pacKpbIBaTb CMBICII OCHOBHBIX XMMHMUYECKHUX TOHATUH: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJIOYKHOE BEIIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHHs, XMMHYECKas pEaKIHs, XUMHUYECKas CBs3b,
TEIIOBOM 3P PEKT peaKkiu, MOiIb, MOJSIPHBIM 00BEM, pacTBOP, AIEKTPOJIUTHI, HEITEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHE, OOpaTUMblE W HEOOpaTHMble pPEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuy, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCJIEHME U BOCCTAaHOBIEHHUE, aJUIOTPOIMS,
aM(pOTepHOCTb, XUMUYECKasi CBsI3b (KOBaJIEHTHAsl, HOHHAs, METAJUINYEeCKasi), KpUCTAIIINUECKast
pemérka, KOppo3usi METAJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW peaklHH, MpeleiabHO
nonyctumast koHueHntpauus [1/1K Bemectsa;

® JIUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX TMOHSTUH U TMPUMEHSATh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

® HCIOJH30BaTh XUMUUECKYIO CUMBOJIMKY JUUIsl COCTABJICHUS (POPMYJI BEIIECTB U YpaBHEHHM
XUMHUYECKHUX PEAKIIUIL;

® OIpENENATh BaJCHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KiIacCy COECIUHEHHM 110
(dopMmynaM, BUJ XMMUUYECKON CBA3M (KOBaJEHTHAs!, HOHHAsI, METAININYECKasi) B HEOPIraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (opMmysie, Xapakrep cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUM, TUIl KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;



e packpsiBaTh cMbIca llepuoauyeckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €0
IIOHMMaHME: OIUCBIBaTh M XapaKTepH30BaTh TaOinuHyro (opmy Ilepuoanueckoil cucrembl
XUMHUYECKHMX 3JIEMEHTOB: pa3jnyarh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-rpynma)», maneie W OOJNbIINE TEPHOIBI, COOTHOCUTH O0O3HAUYEHHSI, KOTOPHIE
UMEIOTCA B MEPUOAMYECKONW TalyuIe, C YUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00lIee YUCIIO0 3JIEKTPOHOB M paclipe/ielieHUue nux
0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCIUHEHMM B IpEJenax MajblX IEPUOIOB U INIABHBIX MOArPYIII C YYETOM CTPOEHUS UX
aTOMOB;

e KIAaCCH(PUUUPOBATH XMMHUYECKHE 3IIEMEHTHI, HEOPraHHMYECKHE BEIECTBA, XUMHYECKUE
peakuuu (1o YKCiay M COCTaBy yYacTBYIOIIMX B PEAKLUHU BELIECTB, 110 TEIUIOBOMY 3 eKTy, 1o
U3MEHEHUIO CTETIeHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

® XapakTepHU30BaTh (OMHUCHIBATh) OOIIKE U crielU(UIECKUe XUMUYECKHE CBOWCTBA MPOCTHIX
U CIOXHBIX BEUIECTB, IOATBEPXkKAAs ONHUCAHUE NPUMEpPaMH MOJIEKYJSIPHBIX W HMOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

® COCTaBJISITb YPaBHEHHS DJIEKTPOJUTHUYECKON IJUCCOLMALUU KUCIOT, IIEJI0YEH M COojel,
IIOJIHBIE M COKpAIIEHHbIE YpPaBHEHHUS peakUui HOHHOrO OOMEHa, YpaBHEHMs pEaKIMii,
NOATBEPXKJAIOIUX CYIIECTBOBAHUE T'EHETHMUYECKOM CBA3M MEXIY BELIECTBAMM Pa3JInYHBIX
KJIACCOB;

® pacKpeIBaTh CYIIHOCTb OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMM IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

® [IPOTHO3MPOBATH CBOWCTBA BEUIECTB B 3aBHCHUMOCTHM OT HMX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSAX;

® BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEILECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (popMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUH;

e coOnrofaTe MpaBWJa  IOJIb30BaHMS ~ XMMHYECKOM mocynol W 1abopaTOpHBIM
0o0opy/i0BaHUEM, a TaKXe IpaBuiia 00pallleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLMSIMU
[0 BBINOJIHEHUIO JAa0OpAaTOPHBIX XHMHYECKHUX OINBITOB IO TOJXYYEHHI0O U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa M YIIIEKHCIIOro Ta3a);

® IPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE KAYECTBEHHBI COCTAaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuiI-, HOAMI-, KapOoHatr-, ¢ocdar-, cuimkar-,
cynpdar-, TUAPOKCUA-HUOHBI, KATHOHBl aMMOHHMSI M HMOHBl HM3Y4YEHHBIX METaJUIOB,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

® [PUMEHATH OCHOBHBIE OIEpalli MBICIUTEIbHOW JEATENbHOCTH — aHalu3 M CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHHE TPUYUHHO-CIIEICTBEHHBIX CBSA3eH — AJis
W3YYEHHUs CBOICTB BELIECTB U XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS
— Ha0JI0/IeHNe, U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4yecTBo 4acoB
Ne HaumeHoBaHuUe pa3iesioB u DJiIeKTpoHHbIe (HH(POBHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaKkHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuuMmudeckue 15 1 bubnunoreka LIOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKcHaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 1 bubnmorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCTMHEHUN

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 [Tepuonnueckwnii 3aKoH U 7

but6mmoreka [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

IIepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.

bubnunoreka LIOK
. - 1
32 ORHCTHTENEHO 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIE PEAKLIUU
bubnunorexa LIOK
1
Hroro no pasaery > https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa HOK
p P https://m.edso00.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I1O0 68 4 5
[MPOI'PAMME
9 KIIACC
KoJsmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakTuyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
11 [ToBTOpenue u yrinyoneHue 3HaHUN 5 1 bubmuoreka [IOK
' OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuoreka [IOK
' peaximi https://m.edso00.ru/7f41a636
13 DNIEKTPOTUTHIECKAS TUCCOITHAITHSI. 3 1 1 bubnmoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
2.1 OO011ast XapaKTepUCTHKA XUMHYECKHX 4 1 bubmuotexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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aneMeHToB VIIA-rpynmsl. ["anorenst

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

OO61mas xapakTepUCTHKa XUMUYECKUX

N bubnmoreka [IOK
22 onemertos VIA-rpynmsi. Cepa i 8 6 https://m.edso0.ru/7f41a636
COEUHEHUS
OO01mas XxapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 bubmorexa LOK
' Py ’ ’ p https://m.edsoo.ru/7f41a636
COEUHEHUS
OO01mas XxapakKTepUCTHKA XUMUYSCKUX
2.4 sneMeHToB IVA-rpynmnet. Yrnepoa u 8 bubmorexa HOK
' . DYHHRE o https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 25
Pa3zgen 3. MeTa/iILI M BX COeTUHEHU S
. bubnuorexa [IOK
3.1 Obmpae cBofiCTBa METANIOR 4 https://m.edsoo0.ru/7f41a636
. bubmuoreka [JOK
3.2 BaxkHelme MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTBa 1 MaTepHalibl B )KHU3HH YeJIOBEKA 3 bubnmorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMst 3 bubnmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa LHOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [TOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso00.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX brbmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIEMEHTOB l(?IOHﬂTI/Ie 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK

cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c

67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK

cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2

68 PezepBHblit ypok. O6o0011eHuE 1 1 bubmumoreka [IOK

CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOT'PAMME
9 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bceero u3ydyeHusi  o0pa3oBaTesIbHbIE

padoThI padoThI
pecypcsl

Ilepponnueckuit 3aK0H.

1 [lepuonuueckast cucrema 1 bubnuoreka [IOK
XUMH4YEeCKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX AJIEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnoreka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4uecKoil CBA3U Y TUTIBI 1 bubnuotexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 KonTtponbHast pabora Nel o teme 1 1
«IToBTOpenue u yriayOiaeHrne 3SHaHUI



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
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OCHOBHBIX pa3JIeNIoB Kypca 8 Kiaccay

Knaccudukanuss XuMuaeckux

bu6mmoreka [IOK

6
PEaKUH MO pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOMN

7 eakuu. [ToHaTHE O TOMOIE€HHEIX U bubmorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonaTHe 0 XMMUYECKOM PaBHOBECHH.

3 @DakTOopBl, BIUAIOLINAE HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON PEaKIuu U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOT'O PAaBHOBECHSI

9 OKHCITUTEIIEHO-BOCCTAHOBUTEIIBHBIC bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKON

10 nuccormanyu. CUiIbHBIE U cl1a0bIe bubmmorexa [IOK

' https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HMounrie ypaBHEHHUS peaKIyii bubmorexa [IOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHEe CBOMCTBA KUCIOT U
12 OCHOBAaHHUI B CBETE NMPEACTABICHUI bubmmorexa [IOK
p N https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHNI 00 bubmmorera [TOK
p . https://m.edsoo.ru/00add8h2
ANEKTPOJIUTUYECKON AUCCOLMALIIHI
14 ITonsarue o ruaponnse conen bubmorexa HOK
AP https://m.edsoo.ru/00add9d4

15 O060011eHNEe U CUCTeMAaTH3aIHs bubmmoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12

16 [TpakTiueckast pabora Ne 1. bubnnorexa [JOK
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«Perienue OKCIICPUMCHTAJIbHBIX

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

3a1au»
KonTtponbHast padora Ne2 o reme
17 «INEKTPOIUTUYECKAS TUCCOIUALIUS bubmmorexa [JOK
p s HHATIH. https://m.edsoo.ru/00addecQ
XVUMUYECKUE PEAKIIUU B PACTBOPAX)»
OO61as XxapakTeprCTHKa raJIOreHOB.
18 XHUMHUYECKUE CBOMCTBA HA TIPUMEPE bubmorexa LHOK
pumMep https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CosisiHast KHCIIOTA,
19 XHMII/)IquKI/I: CBOMCTBA, MOJIYYCHUE bubmorexa LHOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MpUMEHEHHE
[IpakTrueckas padora Ne 2 o reme
20 «ITomydenne CoaTHON KUCTOTHI bubmorexa LHOK
yreHye eols ’ https://m.edso0o.ru/00ade348
u3ydeHue e€ CBOUCTB»
Berurcnenus o ypaBHEHUSIM
21 XUMUYECKUX PEaKIUid, €CIIM OJIUH U3 bubmmorexa [JOK
peardivy, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnunorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
93 HaxoxeHue cepsl U €€ COeTMHEHU I bubnnoreka [JOK
B IIpUpoJe. XUMHUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
CepbI
CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
24 .
dbusznyecKkrue 1 XUMUIECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHas KMCIIOTA,
. bubmuorexa [JOK
25 buznyeckne 1 XuMHUYeCcKre CBONCTBA,

IIPUMEHEHHE

https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE ITPOMBILIIEHHOI'O criocoba
IIOJIyYEHUS CEPHOMN KUCIIOTHI.

bubmuoreka [JOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIlel cpesibl COeAMHEHUSIMHU
CephI
97 Bbruncienre MacCoBOM J10JIM BBIXO/A bubnmoreka [JOK
MPOJIYKTa PeakLuu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa JIEMEHTOB
28 V A-rpymibl. A30T, paclipOCTpaHEHHE bubnuorexa [JOK
B TIpupoae, GU3NIECKue 1 https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHaK, ero pu3nvIecKue u
29 XUMUYECKHUE CBOWCTBA, MOTyYEHUE U bubmmorexa [JOK
’ v https://m.eds00.ru/00adf004
IPUMCHCHUE
[TpakTuyeckas padora Ne 3 mo Teme
30 «ITonydyenne aMmmuaka, U3y4yeHue ero bubmmorexa [JOK
. ya > 131 https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KuCoTa, e€ pusnueckue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 TOOpeHnil. XUMUYECKOE bubmmorexa [TOK
YAOOP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COETMHEHUSIMU a30Ta
®ochop. Okeun dpocdopa (V) u
dop docgopa (V) Bummorexa [IOK
33 docdopHas kuciora, GusnIecKue u

XUMHUYCCKUC CBOﬁCTBa, MOJIYYCHHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pochatos B
KauecTBE MHUHEPAIIBHBIX YIOOPCHUIA.

bubmuoreka [JOK

34 3arpsi3HeHUE MPUPOTHON Cpelibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B
35 Hpnpf)/:[e, gnsnrt)lec;;e U XUMHYECKHE bubmmorexa LIOK
: https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupipl yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
N bubmuorexa [JOK
37 Yroibias KHEIOTa H €€ con https://m.edso00.ru/00ae006c
[IpakTrueckas padora Ne 4 o reme
38 "ITosrydyeHune yrieKucioro rasa. bubnnorexka [JOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaUaNBbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
. bubmuorexa [JOK
40 Kpemtiii i ero coexHenHs https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabora Ne 5. Pemenue
41 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«BaxHeue HEMETaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHECHUS
KonTtponpHas padora Ne3 o teme
. bubmuorexa [JOK
42 «BaxHeinme HeMeTaluIbl U UX

COEIMHEHMS

https://m.edsoo.ru/00ae0el8
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OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJIIOB.
Meramndeckas cBs3b U

bubmuoreka [JOK

43
MEeTaJJInYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJLJIOB
XUMHWYECKHUE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMUYECKUHN DS buGnnorexa [IOK
p N P https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaNIOB
OO6mrme crocoObl MoTydeHHs
MeraoB. CriaBel. Beruncienns mo
45 ABHEHUSIM XMMHUYECKUX PEAKIMI bubnmorexa LHOK
yp PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
pUMecH
46 IToHsiTHE O KOPPO3UH METAIIIIOB bubmorexa [TOK
PP https://m.edsoo0.ru/00ael278
bu6mmorexa [IOK
47 €JI0YHBIE METAJUIbI
i https://m.edsoo.ru/00ael4b?2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuoteka [JOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuotexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiime coequHEHN KaIbIIUS Eubmorexa IIOK
o 1 https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI
59 JKEcTKOCTh BOMBI U CIIOCOOKI €& bu6mmoreka [JOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o reme

bubmuoreka [JOK

>3 "XGCTKOCTB”BOI[H 1 METOABL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubnmoreka [JOK
>4 AioMHHHi https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmumoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuorexa [JOK
https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH JKeTe3a bubnnoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3AIMS
3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue
59 JKCIIEPUMEHTABHBIX 33134 110 TEME bubnuoteka [JOK
«BaxHenmme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
50 peareHToB J1aH B U30BITKE WIN bubnnorexka [JOK
COIEPKUT IpUMeECH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIX0OJIa POAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUH
Kontponbnas padota Ne4 o teme
62 «BakHeWIe MEeTalTbl U UX

COEIMHEHMS



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u matepuansl B 1 bubnmoreka [JOK
IIOBCEIHEBHOM KU3HU YEI0OBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnunoreka [HOK
OKPY>KaIoIIeH cpefbl. DKCKypCust https://m.edso00.ru/00ae4270
65 Ponb xumuu B perieHun 1 bubnmoreka [JOK
IKOJIOTHYECKUX TTPOOIeM. DKCKypCHUs https://m.edso00.ru/00ae4270
66 PesepBHelil ypok. O600IICHHE U 1 bubnmoreka [JOK
cHUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

O.C. T'abpuensu. U.I'. OctpoymoB, C.A. CmaakoB Xumus 9 xiacc. bazoBeiii ypoBeHb
Mocksa «IIpocsemenue» 2023 r.

O.C. T'aopuensa. U.I'. OctpoymoB, C.A. CnankoB Xumus 8 kiacc. ba3oBslii ypoBeHB

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

O.C. T'abpuensn. N.I'. Octpoymos, C.A. CnankoB Xumust 9 kiacc. bazoBelii ypoBeHb
Mockaa «IIpocBemenne» 2023 r.

Xumus. COopHUK 3a1a4 U ynpaxHenuid. 9 kmacc. ['abpuensa O.C., JIsicoBa I'.I'. Mocksa
«ITpocsemmenne» 2023 r.

Xumus. IlpoBepounble U KOHTpOJdbHbIE padoThl. 9 kiacc. ["abpuensu O.C., JIpicoBa I'.I.
Mockaa «IIpocBemenue» 2023 r.

Metoaunueckoe nocodue

O.C. Tabpuensn. U.I'. OctpoymoB, C.A. CrnagkoB Xumus 8 kiacc. ba3oBelii ypoBeHb
Mocksa «IIpocsemienue» 2023 r.

Xumust. COopHUK 3anau U ynpaxHeHuid. 8§ kmacc. ['abpuensn O.C., JlsicoBa I'.I'. MockBa
«IIpocsemenue» 2023 r.

Xumus. IlpoBepounsle U KOHTpoibHBIE paboTel. 8 kiacc. ['abpuensn O.C., JlsicoBa I'.I.
Mocksa «IIpocsemenue» 2023 r.

Metoanueckoe nocobue

I[OHOJIHI/ITCJII)HZIH Jurepartrypa AJd YYuTe .

1.

Junaktuueckuii wmarepuan mno xumuu ans 10 — 11 kmaccoB: mocobuwe  amst
yaurenss/A.M.Pageuxuii, B.IL.T opmikosa, JI.H.Kpyrnukosa.-M.: TlpocBemenue, 1996. —
79 c.

Kontponbubie pabotsl mo xumuum B 10 — 11 kmjaccax: mocoOue uist yuuTens/
A.M.Paneukuii.-M.: IIpocsemenue, 20015.-96 c.

Pamenikmit A.M. Xumwusa. Jupmakruaeckuit marepuan. 10-11 kmaccer  mocobue st
yuutenei odmeoOpazosat. yupexaenuit — M.: [lpocsemenue, 2015

Ps6oB M.A. COopHUK 3a/1a4, yIIpaXHEHUH U TecToB o xuMuu: 1 1kmacc k yueonuky I'.E.
Pynzutuca, @.I'. ®enpamana «Xumus: 11 knace» - M.: M3natenscTBo «OK3amen», 2013
Hauana xumun. CoBpeMeHHbIN Kypce A noctynatoumux B BY3e1: yuebHoe nocobue st
BVY3os/ H.E.Ky3bmenko, B.B.Epemun, B.A.IlonkoB.-9-¢ uznanue, nepepaboTaHHOe U
JononHeHHoe.-M.: Dk3amen, 2005.-832 c.

Opranuyeckast XUMHUSI B TecTax, 3a1avyax M ynpaxHeHusx. 10 xiacc: yyeOHoe mocobue
st obmeoOpazoBatenbHbIXx  yupexkaenui/  O.C.I'abpwansn, W.I'.Octpoymos,
E.E.OctpoymoBa. — 2-u3., crepeorurt.-M.: [Ipoda, 2004.-400 c.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

DJEeKTPOHHBIE pecypchl, obecneynBaroIue yueOHO-METOIMYECKOEe CONPOBOXKACHUE
00pa3oBaTENbHON AE€ATEIBHOCTHU

1. Wndpopmaunonnsiii noprana BIIP: https://Ik-fisoko.obrnadzor.gov.ru
2. BIIP rtects! https://vprtest.ru/

3. PeecTp npuMepHBIX OCHOBHBIX 00II€00pa3oBaTeNbHBIX nporpamMM / [IpuMepHbIe OCHOBHBIE
obmeoOpa3oBatenbHble mporpaMmbl / OCHOBHBIE 00pa3oBaTeNIbHBIC INPOTPAMMBI B YaCTH
y4eOHBIX MIPEAMETOB, KYpCOB, TUCIUIUIMH (Moayneit): http://fgosreestr.ru

4. On-naitn mxona «®oxcdopa»: https://foxford.ru/
5. Ounnaitn-nnardopma «OTkpbITas mkonax»: https://2035school.ru/login
6. Mopran «IKnacc»: https://www.yaklass.ru/
7. Poccwuiickas snekTpoHHas mkoda: https://resh.edu.ru/
8. http://ege.yandex.ru/chemistry/
9. http://chem.reshuege.ru/
10. http://himege.ru/
11. http://pouchu.ru/
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MUWHUCTEPCTBO MNPOCBEINIEHUA POCCUVICKOM ®EJIEPAIIIN

MBOY «Xyaumcynrckas COILI ¢ kageTckuMu ¥ MAPUMHCKUMH

PACCMOTPEHO

MeToan4decKuM
00BeTMHECHUEM
YUUTENEN €CTECTBEHHO-
MaTEeMaTUYECKOTo IIUKIIa

Nnpuna E.B.

[Tporokoin Nel ot «31»
aBrycra 2023r.

KJIacCcaMmn»

COI''TACOBAHO

Ileqarormueckuii COBET

YTBEPXXIEHO
Hupekrop

Bacunbesa E.B.

[TpotokonNe 1 ot «31»
aBrycra 2023r.

Tperbsikosa ['.B.

ITpuka3 ot «31» aBrycra
2023 .



