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IHHOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1o XMMHHM Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJI€HAa HAa OCHOBE
TpeOOBaHUI K pe3ynbTaraM OCBOCHHMS OCHOBHON 00Opa3oBaTEIbHOM MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrasieHHbIXx B PI'OC OO0, a Takxke Ha 0CHOBE (enepanbHOi paboueii mporpaMmbl
BOCIHUTAHUS U ¢ Y4ETOM KOHLICTIIIMH PENOJaBaHus ya4eOHOTro mpeaMeTa «XuMus» B 00pa3oBaTeIbHbIX
opranusanusax Poccuiickon @enepanun.

[Iporpamma no XuMuu JaéT MPEACTAaBICHNUE O LENSX, OOIIeH CTpaTeruy 00y4eHHs, BOCIIUTAHHS
Y pa3BUTH 00YyUYAIOIINUXCS CPECTBAMHU YUEOHOTO MPEMETA, yCTAaHABIMBAET 00s3aTEIbHOE IIPEIMETHOE
coJIepKaHue, IpeycMaTpUBaeT paclpeesIeHue ero o KjaccaMm U CTPYKTypUPOBAaHUE IO pas3zienaM U
TEMaM TPOTPAMMBI 0 XUMHH, OTPEAEIIeT KOJIMYECTBEHHbIE M KAa4eCTBEHHBIC XapaKTEPUCTUKU
COJZICp)KaHUsI, PEKOMEHIYEMYIO TIOCIIEIOBATEIILHOCTh U3YYE€HUS! XUMHU C YIETOM MEXIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOTO MpOIecca, BO3SPACTHRIX 0COOCHHOCTEH 00ydaroninxcs,
onpezesseT BO3MOXKHOCTH MPEAMETa Il peajin3aluy TpeOOBaHHM K pe3ynbTaTaM 0CBOEHHUS OCHOBHOM
00pa3zoBareapHON MPOTpaMMBbI HA YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMs, a Takke TpeOOBaHUU K
pesynprataM OOydeHHs XMMHH Ha YpOBHE Iielel M3y4eHHs NpeAMeTa M OCHOBHBIX BHIOB Y4eOHO-
MI03HABATENbHOM JIEATEIbHOCTU 00y4YaroLerocs 1o 0OCBOECHUIO y4€OHOTO COJepKAHMUS.

3HaHME XHMHU CIY)KUT OCHOBOM A1 (POPMHPOBAHUS MHUPOBO33PEHHS OOydarolerocs, €ro
MPEACTaBICHUH O MarepHajbHOM EIUHCTBE MHpA, BAXKHYIO pPOJIb UTPArOT (hopMupyembie XUMHUEH
MIPEACTaBICHUS O B3aWMOIIPEBPAIICHUSAX DHEPTUH W 00 JBOJIIOLWHU BEUIECTB B MPUPOJE, O IYTAX
peteHus oOABHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUIECCKOM,
MUIIEBON U KOJIOTHYECKOU O€301MacHOCTH, MPOOIIEM 3JPaBOOXPAHEHUSI.

N3yuenne xumuu:

CMOCOOCTBYET peajHu3allid BO3MOXKHOCTEH JIsi CaMOpa3BUTHS W (OPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ] B (OPMUPOBAHHME MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH OOyJaronuxcs,
HABBIKOB X CaMOCTOSTEIbHON y4eOHOU NesATeNIbHOCTH, SKCIEPUMEHTANbHBIX U HCCIIEA0BATEIbCKUX
YMEHH, HeOOXOJUMBIX KaK B TOBCETHEBHOM KU3HU, TaK U B MPO(PECCHOHAIBHON IeATEIbHOCTH;

3HAKOMUT €O Crienu(pUKOW HAyYHOTO MBIIIJICHUS, 3aKJIabIBa€T OCHOBBI LIEJIOCTHOTO B3IV HA
€IMHCTBO TPUPOIbI M YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TaloM B (POPMHUPOBAHUU €CTECTBEHHO-
Hay4YHOU T'PaMOTHOCTH 00y4YalOLINXCs;

CHOCOOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPO/JIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTMYECKOEe 00pa30BaHue 00Y4arOIIUXCS.

JlanHble HanpaBieHUs B 00yYEeHUH XUMUU 00eCIIeYUBAIOTCS CIEUPUKON coaepKaHus yueOHOTO
IpeaMeTa, KOTOPBI SBJSETCS MeAarornuecky aJanTHPOBAHHBIM OTpaKeHHEeM 0a30BOI HAyKH XUMUU Ha
OTIPENIEIEHHOM 3Tarne €€ pa3BUTHs.

Kypc xumMum Ha ypoBHE OCHOBHOrO oOLIEro 00pa3oBaHUsI OPUEHTUPOBAH HA OCBOCHHE
00yJaromMUMHCS CUCTEMbl TNEPBOHAYAIbHBIX TOHATUNH XHMHH, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTJENIbHBIX 3HAYUMbIX MOHSATHI OPraHM4eCcKO XUMUU.

CrpykTypa colep:KaHusi IPOrpaMMbl 0 XUMUHU cHOPMUPOBaHA Ha OCHOBE CUCTEMHOTO MMO/IX0/1a
K e€ nzyuenuto. Coqiep:kaHue CKIaAbIBACTCS U3 CUCTEMBI TOHATHI O XUMUYECKOM 2JIEMEHTE U BEIIECTBE
U CUCTEMBbl TMOHATHHA O XUMHUYecKod peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHH30BaHbBI IO
MPUHIIMITY MOCIEI0BAaTeIbHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTaBICHUN Pa3HOIO
YPOBHSL:

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

— Ilepnoanyeckoro 3akona JI. 1. MeneneeBa kak 0CHOBHOTO 3aKOHA XUMUM;

— Y4EHUS O CTPOCHHUHU aToMa U XUMUYECKOH CBA3H;

— MpEJICTaBIEHUH 00 ANMEKTPOIUTUUECKON IUCCOLMALINN BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaHMS paccMaTpUBAIOTCS HAa OCHOBE OHMIIMPUYECKH TIONYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEAOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJIHSS
¢byHKIIMM OOBSICHEHUS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH IPAKTUYECKOTO
MIPUMEHEHHS U TTOTyYeHHS N3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMsl M0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHMIO MPECTABICHHUS O XUMUYECKOU
COCTaBJISIOIIEH HAyYHO! KapTUHBI MUpA B JIOTHKE €€ CUCTEMHOM MPUPObI, IEHHOCTHOTO OTHOILIEHUS K
HAayYHOMY 3HAaHHUIO M METOJ[aM MO3HAHUS B Hayke. M3yueHue XMMHMH MPOUCXOIUT C MPUBJICUCHUEM



3HaHUH U3 paHee U3YUEHHBIX YUeOHBIX MpeaMeToB: «Okpyxaromuil Mupy», «buonorus. 5—7 knacce» u
«Dusuka. 7 Kiaaccy.

[Ipu m3yyeHHMH XMMHU TPOUCXOIUT (OPMUPOBAHHME 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHMS, MPAKTUYECKOH AEATEIILHOCTH YeNOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3agada y4eOHOTo mpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUU — BaXHEHIMX (DAKTOB, MOHSATUH, 3aKOHOB W TEOPETUUYCCKUX MOJIOKEHUM,
JIOCTYIMHBIX 0000IIEHNIT MHUPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B MPHOOLICHUN K HAayYHBIM
METOJIaM IO3HaHUS MPU U3YyYEHHM BELIECTB U XMMHYECKHX peakuuid, B (POPMUPOBAHUU U PA3BUTUHU
MO3HABATENILHBIX YMEHUH U UX MPUMEHEHHH B Y4eOHO-TI03HABATEILHON M YIeOHO-UCCIIeI0BATEIbCKON
JeSITEIbHOCTH, OCBOEHUH MPpaBuil 0€3011aCHOTO OOpaIeHHsI C BELECTBAMU B [IOBCEAHEBHON KU3HU.

[Ipu u3ydyeHnn XuMuu Ha ypOBHE OCHOBHOI'O 00I11€r0 00pa30BaHusl Ba)KHOE 3HAYEHHE IPUOOpenn
TaKue LM, KaK:

— (opMHpOBaHHWE WHTEJUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K C€aM0OOpa3oBaHUIO,
COTPY/IHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEIIEHUMN, CIOCOOHOM aJanTUPOBaThCS K OBICTPO
MEHSIOLIUMCS YCIIOBHSIM JKU3HU;

— HAaNpaBJIIEHHOCTh OOy4YyeHHs] Ha CHUCTEMaTH4eckoe MpuoOIIeHre oOydarommxcs K
CaMOCTOSITEJIbHOM IO3HABaTEeJIbHOM JEATEIbHOCTH, HAay4YHbIM METOJaM IO3HaHUs, (HOPMUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— oOecrieueHUe YCIIOBUM, CHOCOOCTBYIOUIMX MPUOOpPETEHHIO OOy4arolMMMCS — OIbITa
pazHoOOpa3HOM JAeATeIbHOCTH, IO3HAHUS U CaMOIO3HAHMS, KIIOYEBbIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIMH ), UMEIOUINX YHUBEPCATbHOE 3HAYEHUE I Pa3IMUHBIX BUIOB JIEATEILHOCTH;

— (hopmupoBanue obuelt GyHKIMOHATBHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHITH U OLIEHUBATh SIBJICHUSI OKPYXKAIOLIET0 MUPa, UCIIONIb3YsI 3HaHUS U OIIBIT, TOTy4E€HHbIE
MPU U3YYEHUH XUMUH, MPUMEHSTh UX MpPU PEUICHUH NMpOOJeM B MOBCEIHEBHOM KU3HU U TPYIOBOM
NEeATENBHOCTH;

— (opmupoBaHue y OOydarolmMXcd T'YMaHUCTHYECKHMX OTHOULIEHUH, MOHUMAHUS LIEHHOCTH
XUMUYECKUX 3HaHUH I BBIPAOOTKHU HKOJOTHYECKH 1IEIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH
JESTEIILHOCTH B LIEJIAX COXPAHEHHSI CBOETO 370POBbs M OKPYKAIOIEH IPUPOJIHON CPELBL;

— Pa3BUTHE MOTUBALUU K OOYyYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CaMOBOCIMTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY Ipouis u
HalpaBJIEHHOCTH JaJIbHEHIIIEro 00yUeHHU .

OOmiee yucaO 4acoB, OTBEAEHHBIX Ui H3Yy4EHMs XMMHMHM Ha YPOBHE OCHOBHOIO OOLIEro
oOpasoBanus, cocrarisger 136 yacoB: B 8 kitacce — 68 4yacoB (2 vyaca B Hezento), B 9 kiacce — 68 yacoB
(2 yaca B Heneni0).



COIJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYaIbHbIE XUMHYECKUE IOHATHS

[Ipenmer xumuun. Ponp XMMUM B )KM3HU YEJNOBEKAa. XMMHS B CUCTEME HayK. Tejla v BeElleCTBa.
du3nuecKkue CBOMCTBA BEIECTB. ArperaTHoe COCTOsiHME BemlecTB. [loHsATHE O MeToAax Mo3HaHUsS B
xumud. YucTteie BeniecTBa u cMec. CriocoObl pas3aeneHus: cMecei.

ATOMBI U MOJIEKY/Ibl. XUMUYECKHUE 3IeMEHThl. CUMBOJIBI XMMHUYECKUX EeMEHTOB. [IpocThie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYIIIPHOE YUCHHE.

Xumudeckas (opmyna. BaaeHTHOCThP aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocrana BemecTB. OTHOCHUTENIbHAs aroMHas Macca. OTHOCUTENbHAsT MOJIEKYsipHas Macca. MaccoBast
JI0JIS1 XUMUYECKOTO 3JIEMEHTA B COCAMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHasg macca. B3auMOCBSI3b KOJIMYECTBA, MacChl M 4uUCIa
CTPYKTYPHBIX €IMHHUI] BellecTBa. Pacy€Trl o popmynamM XUMHUYECKUX COETUHEHHI.

du3nuecKrue U XMMHUECKUE SBJICHHS. XUMHUUECKasi peakius U €€ MpU3HaKU. 3aKOH COXpaHEHUSs
Macchl BEIIECTB. XuUMHUUYeckue ypaBHeHus. Kiaccuduraruss XUMHYECKUX peakiui (COenuHEHHs,
pasnoKeHus, 3aMeIIeHus, 00OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCYIO, NpaBwiamMu pabOThl B JaboOpaTopuu U MpuéMaMu
oOparenus ¢ J1abopatopHbIM 000PyIOBaHUEM, H3YyUEHUE W OTTMCaHNe (PU3HMUYECKUX CBOMCTB 00pa3IloB
HEOPraHMYECKUX BEIIeCTB, HaOmoneHne Qguinueckux (TJIaBICHUE BOCKA, TasHUE JIbJIa, PACTHpPAHUE
caxapa B CTyNKe, KUTIEHWE M KOHICHCAIMS BOJBI) M XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE
MEIHOMN MPOBOJIOKH, B3aMMO/IEHCTBHE MeJla C KUCIIOTOW) sIBICHUH, HaOIoIeHNE U OTIMCaHUe IPU3HAKOB
MPOTEKaHUsl XUMHYECKHX peakuui (pas3fio)keHHe caxapa, B3aUMOJICHCTBHE CEPHOM KHCIOTHI C
XJopuaoM Oapusi, pazioxenue ruapokcunaa meau (II) mpu HarpeBaHuH, B3aUMOJCHCTBHUE Kelie3a C
pactBopoMm comu meauw (II), m3ydenwme crocoOOB pa3meneHuss CMeceid: ¢ TIOMOIIbI0 MAarHWTa,
¢bunbpTpoBaHKE, BHIIAPUBAHUE, TUCTHIUIALMS, XpoMarorpadus, MpoBeecHIe OYUCTKY OBAPEHHOM COH,
HaOJIOIEHNE U ONMUCAHUE DPE3YJIbTaTOB IMPOBEICHHS OIbITA, WILTIOCTPUPYIOLIETO 3aKOH COXpaHEHUs
MacChl, CO3/IaHuE MOJICIIe MOJICKYI (I1apOCTEPIKHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — anemMeHT u mpoctoe BeniectBo. Haxoxaenue
KHUCIoposia B mpupoie, (Gu3MYecKhue U XUMUYECKHe cBoWcTBa (peakuuu TropeHus). OKCHUIIBL.
[Ipumenenne xucnopoaa. CrnocoObl MONy4eHUS KHCIOpOJAa B JIA0OPATOPUU M MPOMBIILIEHHOCTH.
Kpyrosopot kuciopoza B npupoe. O30H — ajioTponHas MoauduKalus KUciaopoa.

TermmoBolt  3PdeKT XUMUYECKON peakluH, TEPMOXUMHUYECKHUE YpaBHEHHS, DOK30- U
SHJOTEPMUYECKHUE peakUUU. TOIUIMBO: yrojp U METaH. 3arpsi3HEHUE BO3yXa, YCUICHHE TapHUKOBOTO
addexTa, pa3pylieHIe 030HOBOTO CJIOSI.

Bogopon — snemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojopona B mpupoje, husnyeckue u
XMUMHYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oTydeHus. KucmoTsl u conu.

Monsipublii 00bE€M ra3oB. Pacy€Tsl mo XUMHUYECKUM YPaBHEHUSIM.

O®usnyeckue cBouicTBa BoJbpl. Boma kak pactBoputenb. PactBopbl. HacklienHsie u
HEHACBIIIEHHbIE PAacTBOpBL. PacTBOpUMOCTH BelecTB B BoJe. MaccoBasi [10Ji BEIECTBa B PACTBOPE.
Xumnueckue cBoiicTBa Boabl. OcHOBaHMs. Poiib pacTBOpOB B NHpHUpPOAE M B KU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupoe. 3arps3HeHUe NpUPOIHbIX BoA. OXpaHa U OYMCTKA TPUPOAHBIX BO/I.

Knaccudukamus Heopranmdeckux coeamHeHuil. Oxcuapl. Krnaccuduxanmss — OKCHAOB:
coneoOpa3yroie (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIe) U Hecosneobpasyromme. HomeHkmarypa
okcuaoB. dusnyeckue U XuMUYECKHE CBOMCTBA OKCUIOB. [losrydueHne okcuios.

OcnoBanust. Knaccudukanys ocHOBaHUHN: MIENOUN U HEpACTBOPUMBIE OcHOBaHMs. HoMeHkmaTypa
OCHOBaHUU. PU3NYECKUE U XUMUUYECKHE CBOMCTBA OCHOBaHUM. [lonyyeHrne 0OCHOBaHHUI.

Kucnotel. Knaccudukanmst kucnor. Homenkmarypa kucioT. Dusznueckue M XUMHUYECKUE
cBoiicTBa KUCHOT. Pan aktuBHOCTH MetaiuioB H. H. beketosa. [lonydenue Kucior.

Conu. HomeHnknatypa coneil. dusnueckue u XuMHUYECKUe CBOMCTBa coseld. [lonydenue coneil.

I'eneTnyeckast CBsSI3b MEXK/y KJIacCaMU HEOPraHUYECKUX COEAMHEHUH.

Xumuueckuit 3kcnepumenm:



KAQueCTBEHHOE OIpEACTICHUE COAEP)KaHUS KHUCIOpoJa B BO3/AyXe, IOJydeHHEe, coOupaHue,
pacro3HaBaHHE U U3yYEHHUE CBOMCTB KHCIIOPO/1a, HAOIIOEHUE B3aUMOIEHCTBHSI BEIIECTB C KMUCIOPOJIOM
U yCJIOBMSI BOSHUKHOBEHHUS U MPEKpaIlleHNs TOpeHus (Ioxkapa), 03HaKOMJIEHHE ¢ 00Opa3iamMu OKCUIOB U
ONHCAaHUE WX CBOWCTB, IMOJIydeHHE, COOMpaHME, pPACIO3HABAHHE W HM3y4YCHHE CBOWMCTB BOAOPOIA
(ropenue), B3aumojeicTBue Bogopoga ¢ okcuaoM wMeau (II)  (Bo3MOXKHO HCMONB30BaHUE
BUJIEOMATEPUAJIOB), HaOIMIOneHue oOoOpa3LoB BEIIECTB KOJIMYECTBOM 1 MoOsb, HCCIEIOBaHUE
0COOEHHOCTEH pPAacCTBOPEHHUS BEIIECTB C Pa3IMYHON PaCTBOPHUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C
ONPEACIIEHHON MacCOBOM JOJIEd PAacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUE BOJBI C METaJJIaMHU
(HaTpueM M KajblueM) (BO3MOYKHO HCIIOJIb30BAaHME BHUJAEOMATEPUATIOB), HCCIENOBaHHE OOpa3LoB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIacCOB, HAONIONEHWE W3MEHEHHsI OKPAaCKH WHJIUKAaTOpOB B
pacTBopax KHCIOT M LIENOoYel, n3ydyeHue B3aumopencTBus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJUIaMM, Peakuil HeUTpalu3aluy, NOJIYyYeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHME OJIHOTO METajlla APYruM U3 pacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«BaxuHenmue Kiacchl HEOPraHMYECKUX COCTUHEHUI.

IMepuonuyeckuii 3akoH u Ilepuoamyeckasi cucrema xumuuyeckux 3viemenros JI. H.
MenpesneeBa. CrpoeHue aToMoB. XuMuuyeckass cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE
peakuuu

[lepBrie MOMBITKM KiIacCUPUKALIMM XUMHUYECKUX 3JIeMeHTOB. lloHATHE O Tpynmax CXOAHBIX
AJIEMEHTOB (ILIEJIOYHBIE U IIEJI0YHO3EMEIbHbIE METaJlIbl, T'aJIOT€Hbl, WHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEepHbIE OKCUBI U THIPOKCUIBI.

[Tepnonnueckuit 3akoH. [lepnonnueckas cuctemMa xumMudeckux anemeHToB [[. Y. Menneneesa.
Kopotkonepuonnas u anmuuHonepuoHast popmsl [leproarueckoit CUCTEMbI XUMUYECKUX 7IeMEHTOB /1.
N. Menneneesa. [lepuoas! u rpynmbl. @U3N4eCKuil CMBICI MIOPSAKOBOIO HOMEpa, HOMEPOB MEpHOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocraB atoMHbIX sifep. M3otombl. DnekTpoHbl. CTpoeHHUE 3IEKTPOHHBIX
0007104YeK aToMOB TIepBbIX 20 xuMuueckux anemeHToB I[lepuommueckoii cucremsl Jl. 1. Menneneena.
XapakTepuCTUKa XUMHYECKOTO 3JIEMEHTa Mo ero mnojoxkenuto B llepmommueckoit cucreme J[. .
Meunneneesa

3aKOHOMEPHOCTH HM3MEHEHHs paguyca arOMOB XHMHMYECKUX 3JIEMEHTOB, METAIMYECKHX H
HEMETAININYECKUX CBOMCTB I10 TPYIIAM U MEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u llepuonnueckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB IS
pa3BUTHS Hayku U nipakTuku. J{. . MeHnneneeB — y4€HbIi U rpaxIaHuH.

Xumuyeckas cBs3b. KoBaneHTHast (MOJsipHAsi U HEMOJISIpHAsi) CBsI3b. DJIEKTPOOTPUIATETILHOCTD
XUMHUYECKUX AIEMEHTOB. VIOHHas CBs3b.

Crenenp okuciieHusa. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpoueccsl okuciaeHus u
BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii 3kcnepumenm:

M3ydeHue o0paslioB BEIECTB METAUIOB U HEMETAJIOB, B3aMMOICHCTBHE THAPOKCH]IA [IUHKA C
pacTBOpamMu KHUCJIOT U IIEJOYEd, MPOBEACHUE ONBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX PEaKIHi (TOpeHre, peaKIK Pa3I0KEeHUs, COCIUHEHUS).

Mestcnpeomemmnule ceasu

Peanuzanus mexxnpeaIMeTHbBIX CBA3EH NPU U3YUYEHHHM XMMHUU B 8 KJIacce OCYLIECTBISETCSA Yepe3
UCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK W TIOHATUH, SBISIOMIUXCS
CHUCTEMHBIMH JJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTecTBEHHO-HAy4YHbIE MOHATHS: HAaydHbIM (akT, TuUmoresa, TEOpHs, 3aKOH, aHAIU3,
CHHTE3, KIaccu(pHKalus, NepruoAUNYHOCTh, HAONIOAEHUE, SKCIIEPUMEHT, MOJICIMPOBAaHKE, U3MEPEHHE,
MO/JIENb, SIBJICHUE.

®dusznka: MaTepus, aToM, NEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIbI, pAHOAKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPUUYECKUM 3apsijl, BEIIeCTBO, Teno, 00bEM, arperarHoe COCTOSHHUE BEIIeCTBa, ras,
¢bu3nyeckre BETUYMHBI, €AUHUIBI H3MEPEHHsI, KOCMOC, TUTaHEeTHI, 3BE3/1bl, CoNHIIE.

buonorus: porocunres, npixanue, 6nocdepa.

I'eorpagus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJBI, MOJE3HBIE HCKOIAEMBIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC



BemmecTBo 1 XMMHu4eckasi peakius

IIepnonnueckunt 3akoH. [lepuonnueckas cucrema xumuyeckux anemeHTos JI. M. Menpeneesa.
Crpoenue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XHMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajus, KaJbLMUs U UX COCIUHEHUUA B COOTBETCTBUM C TOJOXXEHHUEM DJJIEMEHTOB B
[Tepuoauueckoi cUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMHUYECKON CBA3U. TUIBI KPUCTAINTMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHUYECKON CBA3H.

Krnaccudukarus 1 HOMEHKIaTypa HEOPTaHWYCCKUX BEIIECTB. XUMUYCCKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K Pa3ju4yHbIM KJIacCaM HEOPraHMYeCKUX COCAMHEHUHN, TEeHETUYeCKas CBS3b
HEOPraHUYECKUX BEIIECTB.

Krnaccudukarms XUMHYECKHX PEAKIUH 10 PasIUYHBIM NpH3HAKaM (110 YHCIYy U COCTaBy
YYacTBYIOIIMX B PEaKIUU BEHICCTB, IO TEIUIOBOMY 3PQEKTY, IO M3MCHCHHIO CTEIICHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB, MO0 OOpPaTUMOCTH, MO0 YYaCTHIO KaTajau3aropa). JDK30- U DHIOTCPMHUUECKUE
peaKInu, TePMOXUMUUECKUE YPABHECHHS.

[lonsitTne o ckopoct xumuyeckod peakuuu. I[loHsatue o0 oOpaTuMbIX U HeoOpaTUMBIX
XUMUYECKUX peakuusix. [IoHATHEe 0 TOMOTEHHBIX U TeTepOreHHBbIX peakmusx. [loHsTue o karammse.
[Tonartue o xumuyeckoM paBHOBecHU. DAKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKOW peakiuu U
MOJIOKEHHE XUMUUECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENFHBIE ~ PEAKIUU,  OJJCKTPOHHBIA  OajaHC  OKHCIUTEIBHO-
BOCCTAHOBUTENBHOM peakiuu. CocTaBieHNE YPaBHEHUN OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEaKIINI
C UCIOJIb30BAHUEM METOJIa ANEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUUECKON TUCCOITUAIIAN. DIEKTPOITUTHI U HEANIEKTPOIUTHI. KaToHbI, aHHOHBI.
MexaHn3M AUCCOIMAIINH BEMIECTB C Pa3IMUYHBIMU BUJAMU XUMHUYECKOU CBsi3U. CTeneHb TUCCOIHAITUH.
CunbHbI€ U ci1a0ble AEKTPOITUTHI.

Peaknun wmoHHOrOo OOMeHa. YCIOBHS TNPOTEKAHWS pEaKIMii MOHHOTO OOMEHa, TOJHBIC U
COKpaIllEHHbIE HMOHHBIE ypaBHEHHUs peakiuid. CBOHCTBAa KHUCIOT, OCHOBAaHMHW U COJEH B CBETE
MIPEICTABICHUH 00 3JIEKTPOJUTHYECKO nucconmarnui. KauecTBeHHbIE peakiuy Ha HOHBI. [loHsATHE O
TUIPOJIU3E COJEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJIETISIMUA KPUCTAJUTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB U
HeMeTaJIoB (rpaduTa U aMasa), CIOXKHBIX BEIIECTB (XJI0OpHIa HATPHUS), UCCICTOBAHNE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOM peakiuu OT BO3JACHCTBUS  pa3iMyHBIX (DAaKTOPOB, UCCIIEIOBAaHUE
3JIEKTPOINPOBOIHOCTU PACTBOPOB BELIECTB, Ipollecca AMCCOLMALMM KHUCIOT, IIEJoYeld U Ccojei
(BO3MOKHO HCITOJIb30BaHUE BUJCO MATEPHANIOB), MPOBEICHUE OMBITOB, MIUTFOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUsl peakluuil HOHHOTO oOMeHa (0OpazoBaHHMe OcCajiKa, BbIJENIEHUE Ta3a, 00pa3oBaHUE BOJIbI),
OTBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peakUuu Ppa3JIoKEHUs, COENWHEHUs), pPACIO3HABAaHUE HEOPraHMYEeCKHX BEIIECTB C MOMOIIBIO
Ka4eCTBEHHBIX PEaKIMil HAa UOHBI, PEIICHNE FKCIIEPUMEHTAIIbHBIX 3a1a4.

HeMeTaJuibl 1 UX COeIUHEHUS

OOmas xapakrtepucTuka rajioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTENEHU
okucienus. CtpoeHue u GuU3nYeCcKrue CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHoB. XMMHUECKHUE CBOICTBA
Ha TpuMepe xyopa (B3aMMOACWCTBHE C METaUlaMH, HEMeTallJlaMH, MLIeJ04aMu). XJIOPOBOAOPO.
ConsiHass KuCIOTAa, XWMHMYECKHE CBOWCTBAa, IIOJlyueHUe, npumeHeHue. JledictBue xiopa U
XJIOPOBOJIOPO/Ia HA OPTraHU3M 4YeJioBeKa. BaykHelme XJI0pHIibl M X HaX0XKIEHUE B PUPO/IE.

Oo6mas xapakrepuctuka aeMeHToB VIA-rpynmbl. Oco6eHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe
creneHn okucieHus. CtpoeHrne W (pu3MUecKre CBOMCTBA MPOCTBIX BEIIECTB — KUCIOPOAA M CEpHI.
AnnorpornHbsle MOAW(DUKALIMKM KUCIOPOAAa M Cepbl. XUMHYECKHe CBoicTBa cepbl. (CepoBoaopof,
cTpoeHue, (U3NYeCKue U XUMHUYEeCKHe CBoicTBa. OKCHUIBI cepbl KaK MPEACTABUTEIN KHUCIOTHBIX
okcuoB. CepHas KUCIOTa, PU3NYECKUE U XUMHUECKHE CBOMCTBA (0OIIMe Kak MpeICTaBUTENs Kiiacca
KUCTIOT U crenuduyueckre). XUMHUYECKHE pPeakiiy, JieXKalue B OCHOBE MPOMBIIIEHHOTO Crocoba
MOJIY4EeHHs] CcepHOM KHUCNOTHL. [Iprumenenue cepHoil kucinoTsl. COMU CEpHOM KHUCIIOThI, KaYeCTBEHHAs!
peakuus Ha cynbdar-uoH. HaxoxaeHue cepsl u € COeTUHEHUH B MPUPoJIe. XUMUUYECKOE 3arpsi3HEHHE
OKpYKalollel cpenbl COCAMHEHUSIMU Cepbl (KHCIOTHBIE J0XKAU, 3arpsi3HEHHE BO3JyXa U BOJIOEMOB),
CHOCOOBI €ro MpeA0TBPAILICHHUSI.



OOm1ast xapakTeprcTUKa 31eMeHTOB VA-Tpynibl. OcOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTENEHU OKHCJICHUA. A30T, paclpocTpaHeHHEe B Npupoje, (U3MUYECKHe M XUMUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoge. AMMHAK, €ro (U3MUecCKue W XUMHUYECKHUE CBOMCTBA, MOIYyYCHHE U
npuMeHenne. Coau aMMOHUS, UX (PU3NYECKUE M XUMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas
peaxiysi Ha HOHBl aMMOHHMSL. A30THAs KUCIIOTa, € MoylydeHue, pu3nuecKkue U XuMUIeCKHe CBOMCTBA
(oOmme Kak MpeACTaBUTENS Kiacca KHUCIOT U crenuduueckue). Mcmonb3oBaHne HUTPATOB U COJICH
aMMOHHUSI B KaueCTBE MHHEPAIBHBIX YIO0OpeHuiH. XMMHYECKOEe 3arps3HEHHE OKPYKAIOIIeH Cpessl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIE NIOXIM, 3arpsA3HEHHE BO3JyXa, NMOYBbI U Bo10EMOB). Docdop,
aymoTpornHbie Moaudukanuu Gocdopa, puzndeckue U xumudeckune croiictBa. Oxcun Gocdopa (V) u
docdopHast kuciora, GU3NIECKHEe U XUMUUECKUE CBOICTBA, moiydeHue. VMcrnons3oBanue gochartos B
KaueCTBE MUHEPAIBHBIX YIOOPCHUH.

O6mas xapakrepuctuka aeMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbBIE
CTETIEHH OKHCICHHA. YTIEpOoJ, aJUIOTPONHbIE MOAM(UKAIMHM, pPAcIpPOCTpaHEHUE B MPUPOIE,
¢usznueckue M XuMHUuyeckue cBoicTBa. Ancopbums. KpyroBopor yrmiepona B mpupoae. OKcuibl
yrepona, ux (U3MUecKue W XMMUYECKHE CBOWCTBA, NIEMCTBHE HA YKMBBIC OPTaHU3MBI, TIOJIyYeHUE U
MIPUMEHEHHE. DKOJIOTHYECKUE TTPOOJIeMbl, CBSI3aHHbIE C OKCUIoM yreposa (IV), runoresa rmobanbHOTO
MOTEIJICHUS] KJIMMara, NapHUKOBBIA 3¢¢ekT. VYrosipHas KuciIoTa U €€ coiid, MX (U3HYECKHe U
XAMUYECKHE CBOMCTBA, TONydeHHE W TpUMeHeHHe. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHauanpHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriepona (MeTaH,
9TaH, OTWIEH, alleTWUJeH, JTaHoJ], DIHMIEPUH, YKCycHas Kuciora). IlpupogHble HCTOUHUKU
YIJIEBOAOPOAOB (YroJib, IPUPOIHBINA ra3, HEPTh), IPOAYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY
Y poMBbIIIeHHOCTH. [ToHATHE 0 OMOIOTHYECKN BaKHBIX BEIIECTBAX: )KHUPaX, Oellkax, yIIIeBoIax — M UX
POJIU B J)KM3HM yesloBeka. MarepraibHOE €TUHCTBO OPraHMUYECKUX M HEOPraHUYECKUX COETMHEHUH.

Kpemuuii, ero gusndeckue u XUMHUYECKHUE CBOMCTBA, MOJTydYeHHUE U NpuMeHeHue. CoeauHeHUs
KpeMHHs B mpupojge. O6mme mpencraBieHuss o6 okcunme kpemaus (IV) m kpeMHHMEBOW KucioTe.
Cunukarsl, UX UCHOJIB30BaHUE B OBITY, B MPOMBIIIICHHOCTU. BaskHel e CTpouTeNbHbIE MaTepHabl:
KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, >jkene300eToH. I[IpobGrembl Ge30mMacHOTO  HMCHOJIB30BAHUS
CTPOUTENIbHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HU.

Xumuueckuil IKChepumeHnm:

u3ydyeHue oOpaslloB HEOPraHMYeCKUX BEIIECTB, CBOWMCTB COJISHOM KHCJIOTHI, MpPOBEACHUE
KaueCTBEHHBIX pEaKIUil Ha XJIOPUI-UOHBI U HAONIOJEHHE MPU3HAKOB HX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYECKHe M XUMUYECKHE CBOMCTBA TrajOreHOB U MX COCAMHEHUN (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEpUaOB), O3HAKOMJIEHHE C oO0pas3laMu XJOpPUAOB (TaJOreHUJIOB),
03HaKOMJIEHHE ¢ 00pa3amMu cephl U €€ COeAMHEHUIMHU (BO3MOKHO MCIOIb30BaHUE BUICOMATEPUAIOB),
HaOJIoIeHue mpoliecca o0yriiMBaHus caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI,
M3y4eHHEe XMMHUYECKHX CBOMCTB pa30aBiIeHHON CEpHON KHUCIIOTHI, TPOBEACHNUE KaYeCTBEHHON peakluu
Ha cynb(]ar-uoH U HabMoNeHNe pU3HaKa e€ MPOTeKaHus, O3HAKOMJICHHE C (U3NYECKUMU CBOWCTBAMU
azora, ¢pocdopa 1 X COeAMHEHU (BO3MOKHO HUCIIOIB30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMy a30THBIX
u ¢docdopHbIXx ynoOpeHull, moiaydyeHue, coOupaHue, pacro3HaBaHUE M W3yuE€HUE CBOMCTB aMMMHAKa,
MIPOBEJICHHE KAaueCTBEHHBIX peakluii Ha MOH aMMOHHUS U ¢ocdaT-uOH U U3ydEHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJACWUCTBUE KOHIICHTPUPOBAHHOM Aa30THOM KHUCIOTHI C MeAblo (BO3MOXHO
HCIOJIb30BAaHUE BUCOMATEPUANIOB), U3yUYEeHUE MOJIENIel KPUCTAUIMYECKUX PEeIIETOK anmasa, rpadura,
¢ymiepeHa, 03HaKOMJICHHE € TIPOLIECCOM aJCOPOIMH paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM
U YCTPOWCTBOM NpPOTHBOTasza, NOJy4ye€HHE, COOMpaHMEe, pACHO3HABaHWE M M3y4YEHUE CBOIICTB
YIJIEKUCIIOTO Ta3a, MPOBEJICHHE KAueCTBEHHbIX peaklui Ha KapOOHAT M CHJIMKAT-UOHBI U U3ydeHHE
MIPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C MPOAYKLHUEH CHIMKAaTHOM MPOMBIIUIEHHOCTH, PELIeHne
HKCTIEPUMEHTANBHBIX 33/1a4 10 TeMe «BakHelllne HeMeTamIbl ¥ UX COSIMHEHUSY.

MeTaJlIbl M UX COEIMHEHUS

OOm1ast XapakTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHMU UX IOJIOKEHHUS B
[lepuonuueckoii cucreme xuMudeckux semenToB [[. . MenneneeBa u crpoenust atomoB. CTpoeHue
MeTaJIoB. MeTajinueckas CBS3b U METAJIMUEcKasi KpUCTaNINYecKas: pemeTka. DMeKTPOXUMUYEeCKUN
psan HanpsokeHMd MetaiioB. dusnyeckue M XMMHUYECKHE cBoiicTBa MeTawioB. OOmue crnocoObl
NoJTy4eHus: MeTayyioB. [IoHsATHE 0 KOPPO3UHN METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOPPO3UH.
CrutaBsl (cTalib, 4yryH, AIOPaIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIUIEHHOCTH.



[Ilenounble MeTasuibl: MOJIOKEHUE B [lepuoanueckon cucreMe XMMHUYECKUX saemeHToB 1. .
MenieneeBa, CTpOEHHE UX aTOMOB, HaX0X/1eHUE B ipupojie. Puznueckue 1 XMMUUYECKHUE CBOICTBA (Ha
IpuMepe HaTpus U Kanus). OKCUIbl U THIAPOKCUIbI HATPUS U Kanus. [[puMeHeHne 1en04YHbIX METAIIIIOB
U UX COCOUHEHUM.

[Ileno4yHO3EMENBHBIE METAUIBI MArHUK M KalbLMW: 1oJOKeHue B llepuoanueckoi cucreme
xuMHueckux 3neMeHToB [[. . MenzeneeBa, CTpo€HHE UX aTOMOB, HaX0kKAEHUE B pupoae. duznueckue
U XMMHYECKHE CBOMCTBAa MarHus M Kanblus. BaxHelne coenrHeHus Kanblus (OKCHJ, TMIPOKCUT,
coiu). JKEcTkocTh BOJIbI U CLIOCOOBI €€ YCTPAHEHUS.

AnromuHumii: nonoxenue B [lepuonnyeckoit cucreMe xummdeckux anemeHTos . 1. Menneneesa,
CTPOEHUE aToMa, HaxoXKJeHWe B mnpupoae. Pu3nyeckue M XUMUYECKUE CBOMICTBA AIOMUHUS.
AmboTepHbIC CBOHCTBA OKCHIA U THAPOKCH/IA ATFOMHUHHSL.

Kenezo: nonoxenne B [leprognueckoii cucreme xumuueckux aemeHtoB . M. Menneneena,
CTpPOEHHUE aToMa, HaXOXJAeHHWe B mpupoje. Puszndeckue M XUMUYECKUE CBOMCTBa xkeneza. OKcumpl,
ruapokcubl U conu xenesa (I1I) u xenesa (I11), ux cocras, cBoicTBa U MOTY4YEHUE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C 00pa3llaMM METAJUIOB U CIIaBOB, UX (PU3MYECKUMHU CBOMCTBAMM, H3yu€HUE
pe3yAbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIL30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBHS OKCHJA KaJIbLIUS U HATPHsI C BOAON (BO3MOXHO MCIOJIB30BaHHE BUAEOMATEpHAIIOB),
HCCIIEJIOBAHUE CBOMCTB KECTKOM BOJABI, Mpolecca TOpeHus jkeie3a B KHUCIopoJe (BO3MOXKHO
MCIOJIb30BaHUE BH/IEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAaUE€CTBEHHBIX pEeaKIUii Ha HOHBI: MarHus,
KaJbIIMsI, aTIOMUHMS, IMHKA, XKene3a (11) u xenesa (I1I), meau (II), Habmronenne u onrcaHue MPOIECCOB
OKpalllMBaHUSl IUIAMEHW HWOHAMM HATpus, Kaldus M KaJblug (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMaTEPUAJIOB), UccieloBaHHE aM(OTEPHBIX CBOMCTB I'MIPOKCH/ 1A aTFOMUHUS U THAPOKCH/IA [IMHKA,
pelIeHre SKCIIePUMEHTAIbHBIX 33/1a4 [0 TeMe «BaxxHeine MeTaibl U UX COSTUHEHUS .

XuMHs U OKPYKaOLIas cpeaa

BemectBa n Mmarepransl B IOBCEIHEBHOM KU3HM YeJIOBEKA. be30macHoe uCnob30BaHNE BELIECTB
Y XUMHUYECKUX peakuuii B ObITy. [lepBasi momMoIps npyu XUMHYECKUX 0KOTaX M OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyxkaromieil cpeabl (mpenesibHas IOMYCTHMasi KOHIEHTpPALUs
BemectB, aanee — [1JIK). Pons XxumMun B perieHun 3K0JI0TUUECKUX MTPoOIIeM.

Xumuueckuil IKCnepumenm:

n3ydeHue o0pasIoB MaTepHaioB (CTEKIIO, CTUIaBbl METAJIIIOB, MIOJTMMEPHBIC MaTEPHAIIBI).

Mesxicnpeomemmuboie ceaszu

Peanuzanus mexxnpeIMeTHbIX CBA3EH NPU U3YYEHHHM XUMUU B 9 Kilacce OCyHIECTBISETCSA Yepe3
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATUN, TaK W TOHATUH, SBISIOIIUXCS
CUCTEMHBIMU I OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAyyHbIE TOHSATHUS: HaydHbIH (pakT, rumoresa, 3aKOH, TEOpHSs, aHAIIU3,
CUHTE3, KiIaccu(uKalus, NepuoINYHOCTb, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHNUE,
MO/Ieb, SIBIICHUE, TAPHUKOBBIN 3 ()EeKT, TEXHOIOTHSI, MaTepHAIIBI.

®du3uka: Mmarepus, aToM, JEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbL, PAIUOAKTUBHOCT,
MOJIEKY/Ia, OJJCKTPUUYECKUN 3apsll, MPOBOJHUKH, TIOJYIIPOBOJHUKHU, JAUAIEKTPUKHU, (POTOIIEMEHT,
BEIIECTBO, Telo, OObEM, arperaTHoe COCTOSIHHME BEIIEeCTBa, ra3, pacTBOpP, PacCTBOPHUMOCTD,
KpUCTAINIMNYecKasl peméTka, CIUIaBbl, (U3NYECKUE BEIUYMHBI, CIUHUIBI M3MEPEHHS, KOCMUYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buonorusi: ¢gotocunTes, pixaHue, Ouocdepa, SKOCHCTEMA, MHMHEpaJbHbIE YAOOpeHMUs,
MHUKPODJIEMEHTBI, MAKPONIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOAHBIE PECYPCBHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIC PE3YNIBTAThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 001I1ero 00pa30BaHUs IO CTUTAIOTCS
B X0Ji¢ OOyueHHUs] XUMHUU B CIUHCTBE Y4COHOW M BOCIHUTATEIHLHOU IESITEILHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMH POCCUMUCKMMHU COLIMOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBEHHBIMU I[EHHOCTSIMU,
NPUHATBIMA B OOIIECTBE MpaBUJIaMH W HOPMAaMH TIOBEICHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COIMATN3AIUN O0YJAFOIIUXCS.

JIn4HOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCSl PYKOBOJICTBOBATHCS CHUCTEMOM
MMO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpuoOTMYECKOro BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAydYHOMY
HaCJIEINI0, MTOHUMAaHUS 3HAYCHUs] XUMUYECKOM HayKH B )KM3HU COBPEMEHHOTO 00IIIEeCTBa, CTI0COOHOCTH
BJIQJIETh JOCTOBEpHON HH(pOpManuel O TNepefoBbIX AOCTUKEHHMSIX M OTKPBITUSX MHUPOBON U
OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpa:kIaHCKOro BOCIIMTAHMS:

MIPEICTABIICHUS] O COIMATIBLHBIX HOPMaXx M MPaBHJIaX MEKJIUYHOCTHBIX OTHOIIIEHUH B KOJUICKTHRBE,
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4eOHOUMCCIIEIOBATEIHCKOM,
TBOPYECKOU M IPYrUX BUIAX NEATEIHHOCTH, TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM JESATEIHHOCTH
MPU BBHITIOJIHEHUM Y4YEOHBIX, TMO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUH XHUMHYECKUX JKCIIEPUMEHTOB,
CO37IaHUU Y4E€OHBIX MTPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIIA B TIPOIIECCE ITOU
y4eOHOW NeATeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEIECHHWE M TOCTYNKH CBOUX TOBapHIIECH C
MTO3UIINHN HPABCTBEHHBIX U MIPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIEACTBUN MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHPOBO33PEHUECKUE IPEICTABICHUS O BEIIECTBE M XMMHYECKOW PEAKIMH, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISAIOIINAE OCHOBY JUIsl IOHUMAaHUS CYIIIHOCTH HAYYHOM
KapTUHBI MHpa, MPeICTaBIeHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOMAbI, B3aMMOCBS3IX
YyeJoBeKa C MPUPOJHON CPENOid, O POJIM XMMUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

M03HaBaTeNIbHbIE MOTUBBI, HAITPABJIEHHBIE HA MOTY4Y€HUE HOBBIX 3HAHUM 110 XUMHH, HEOOX0IUMBbIE
Uig O0OBSCHEHUS HAONIOAAeMbIX MIPOLIECCOB M SBICHUM, IO3HABATENbHOM, HH(MOPMALMOHHOW U
YUTATEIbCKONU KYIBTYphl, B TOM YHCJIE HaBBIKOB CAMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOM, JOCTYIMHBIMU TEXHUUECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOT U,

UHTEpeC K OOy4YeHHI0 U T[O3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caM00OOpa30BaHUIO, MPOEKTHOW M HCCIIENOBATENbCKON NESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHS 00y4eHUS B JalbHEHIIIEM;

4) popMuUpOBaAHMS KYJIbTYPHI 310POBbA:

OCO3HAaHHE LIECHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/0pPOBbIO, YCTAHOBKHU Ha
3I0pOBBIN 00pa3 KU3HHU, 0CO3HAHUE TIOCIEACTBUIA M HEMPUSATUE BPEIHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOTOJISL, HAPKOTHKOB, KYPEeHHUsI ), HEOOXOIMMOCTH COOIIOACHUS TIPABHIT O€30TIACHOCTH P 00paIleHuu
C XUMUYECKUMU BEIIECTBAMH B OBITY U pealibHOM KU3HH,

5) TpyA0BOro BOCIIMTAHUSA:

HMHTEpEC K MPAKTUYECKOMY U3YyUeHHUI0 Mpodeccuil U Tpyda pa3IuyHOrO poja, YBaXXEHUE K TPYILY
U pe3yibTaram TPYAOBOH AESITENIbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHHMS IPEIMETHBIX 3HAHUH 1O
XUMHH, OCO3HAHHBIA BBHIOOP HMHIWBUIYATbHOW TPACKTOPHH TMPOJOIIKEHHUS OOpa30BaHUS C Y4ETOM
JTUYHOCTHBIX HMHTEPECOB U CIHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
yCIenTHOW TpOo(eCCUOHATBPHOM JIEATEeIbHOCTH W Pa3BUTHUA HEOOXOJWMBIX YMEHHH, TOTOBHOCTh
aIanTUPOBAThCS B IPO(GECCUOHATIBHOM Cpe/ie;

6) 3K0710rMYEeCKOro BOCIIMTAHUS:

AKOJIOTHYECKH I1eJIeco00pa3HOe OTHOIICHHE K MPUPO/Ie KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
e€ CylIecTBOBaHMsI, MOHUMAHKUE IIEHHOCTH 370POBOTO M 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (GU3NYECKOMY U TICUXUYECKOMY 3/I0pPOBBIO, OCO3HAaHWE IIEHHOCTH
coOmrofieHns TIpaBuJl 0E30MacHOTO TOBEASHUS MpH paboTe ¢ BEIIeCTBAMHU, a TAKXKE B CHUTYaIUSX,
YTPOKAIOIINX 3/I0POBbIO U KU3HU JIONEH;



CIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJTydacMble MPH W3YYCHUU XMMMH, Ul pEIIeHUs 3ajad,
CBS3aHHBIX C OKPYKAIOIIEW IPUPOJHON CPENOM, ISl IOBBIIICHUS YPOBHS 3KOJIOIMYECKOW KYIBTYpHI,
OCO3HaHUS II00AJBHOTO XapakTepa SKOJOTHYECKUX MpoOJeM M MyTed HX pEIIeHUs IMOCPEICTBOM
METO/I0B XMMHH, 3KOJIOTMYECKOIO MBIIIICHUs, YMEHHUS PYKOBOACTBOBATbCS MM B IIO3HABATEIILHOM,
KOMMYHHUKATHUBHOHN U COLUAJILHOM IIPAKTUKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B cocraBe wMmeranpeaMETHBIX PE3YJAbTATOB BBIACHSAIOT 3HAYMMBIE s (pOpMUpOBaHHA
MHUPOBO33pEHUs OOIIeHAyYHbIE TIOHATHS (3aKOH, TEOPUS, IPUHLIUI, THIIOTE3a, (PaKT, CUCTEMa, TPOLIECC,
SKCIEPUMEHT U JPYroe.), KOTOPbIE MCIIOJIb3YIOTCS B €CTECTBEHHO-HAyUHBIX Y4E€OHBIX IpeaMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHHUH U3 3TUX MPEIMETOB (POPMUPOBATH MPECTABICHHE O IEJIOCTHONW HAYIHOH
KapTUHE MHpa, U YHHUBEpcajbHble YyueOHble JeHCTBUS (IIO3HABATEJbHbIE, KOMMYHHKAaTHBHBIE,
pETyIATUBHBIEC), KOTOpble OO0ecre4YnBaloT (HOPMHPOBAHME TOTOBHOCTH K CAMOCTOSTEIHLHOMY
IUIAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOU 1A TEIbHOCTH.

Ilo3naBaTebHbIE YHMBePcAJIbHbIE YUeOHbIe JelicTBUS

ba3oBble jiornyeckue AeicTBUA:

YMEHMS UCIIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHHUS IPH OCBOCHHWH 3HAHUM: PACKPBIBATH
CMBICIT XUMHUYECKUX MOHSATUM (BBIAEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMHU TIOHATHSMH), WCIIOJIB30BaTh MOHSATHUS IJii OOBSICHEHMS] OTIENbHBIX (PAaKTOB U SIBJIECHHUH,
BBIOMPATh OCHOBAHUS U KPUTEPUH ISl KIIACCU(PUKALIMU XUMUYECKUX BEIIECTB M XMMHUECKHUX pEaKIIHii,
yCTaHABJIMBaTh MPUYUHHO-CIIECTBEHHbIE CBSA3M MEXIY OOBEKTaMU H3y4EHHs, CTPOUTH JIOTUYECKHE
paccyxJieHus (MHAYKTUBHBIE, JeTyKTUBHbBIE, IO aHAJIIOTUH ), A€TaTh BHIBOJIbI U 3aKIIIOYECHUS;

YMEHHME MPUMEHATh B IIpOllecCe€ TIO3HAaHUS MOHATHUS (MPEIMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XHUMHH, HpeoOpa3oBbIBaTh IMIHPOKO
MpUMEHsSIeMble B XHMHH MOJICJIbHbIE MPEJICTABICHUS — XUMHMUYECKUH 3HaK (CHUMBOJ JJIEMEHTA),
XUMHYecKas GopMmysia U ypaBHEHHE XUMUYECKOW peakuu — MpU pellieHUuu y4eOHO-TI03HaBaTeIbHbIX
3a1a4, ¢ y4€TOM OTHUX MOJECIBHBIX IPEICTABICHHUN BBIABIAT U XapaKTEPU30BATh CYIECTBEHHBIC
IIPU3HAKY M3Y4aeMbIX OOBEKTOB — XMMHMYECKHX BEIIECTB U XMMHMUYECKUX PEAKLMMH, BBISABIATH 00IIME
3aKOHOMEPHOCTH, INPUYUHHO-CICICTBEHHBIE CBSI3M M INPOTHBOPEYMS B H3y4aeMBIX IIpoleccax H
SBJICHUSX.

Ba3oBrble ucciaenoBarehLcKue NeiicTBHUA:

YMEHHE UCIOJIb30BaTh IIOCTABICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA ITO3HAHHUSA, a TAKXKE B
KauecTBE OCHOBBI I (DOPMUpPOBAHMS TUIOTE3bl IO IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUI;

IpUOOpeTeHUe ONbITa 10 IJIAHUPOBAHUIO, OPIraHM3alUMM W IPOBEJCHHUIO YYCHHUYECKUX
9KCIIEPUMEHTOB, yMEHHME HaOII0AATh 3a XOAOM IIPOIECcCa, CaMOCTOSATENIBHO IPOTHO3MPOBATH €r0
pe3ynbrar, GopMyaupoBaTh OOOOIIEHMS M BBIBOJABI 0 pe3yIbTaTaM IPOBEAEHHOIO OIIBITA,
UCCIIeIOBaHMS, COCTABIISITh OTYET O IPOJIEJIaHHON padoTe.

Pa6ora ¢ nndopmanueii:

yMeHHe BbIOMpaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh MH(DOPMALMIO PA3JIMYHBIX BHUJOB U
¢dbopM mpencTaBIEHUs, MOJIYyYaeMYK H3 Ppa3HbIX HCTOYHHMKOB (HAydHO-IOMYJISpHAs JUTeparypa
XMMHUYECKOTO COJIep’KaHUs, CIIpaBOYHbIE MOCOOMs, pecypcbl MHTepHeTa), KpUTUYECKH OLIEHHBATh
IIPOTHUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yMEHHE MPUMEHATh pa3iMyHble METObl M 3alpoChl IpU MOUCKE M 0TOOpe HMHpOpMaLUU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX ISl BBIMOJHEHHsS Y4eOHBIX M IO3HABATENIbHBIX 3a7ad
ONpeNeNIEHHOT0 THUMA, MpHOOpeTeHHe oOmbplTa B OOJACTH  HCHOJIb30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTWH, OBJAJCHHUE KyIbTYpOHl aKTHBHOIO HCIIOJb30BaHUS Pa3IM4HbIX
MIOMCKOBBIX CUCTEM, CAaMOCTOSITENILHO BBRIOMpPATh ONTUMANIbHYIO (hOpMy MpeacTaBiIeHus HHpOopMauU U
WUTIOCTPUPOBATh pellaeMble 33/aud HECIIOKHBIMH CXEMaMH, JuarpaMMamH, IpyrumMu (popmMaMu
rpaduKu 1 UX KOMOMHALUSMY;

yMEHHE UCMOJb30BaTh W aHAJIM3UpPOBAaTh B IMpolecce y4eOHOM U  HcCiIeqoBaTeNbCKOM
NeATeIbHOCTH MH(POPMALUMIO O BIMSHUU MPOMBIIIICHHOCTH, CEJIbCKOTO XO35iCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPYXKAIOLEH IIPUPOTHOMN CPEIBL.

KoMMyHHUKaTHBHbBIC YHHBeEpPCAJIbHbIC y4eOHbIC 1eHCTBUA:

YMEHHsI 33J]aBaTh BOMPOCH! (B X0Jie AMajiora M (MiaM) JTUCKYCCHM) IO CYIIECTBY 0OCYXAaeMoi
TeMBI, POPMYITHPOBATH CBOM MPEIIOKEHHUSI OTHOCUTENILHO BBIMOJIHEHUS MTPEUIOKEHHOH 3a1a4H;



YMEHHS MPEACTABIATh MOJYyYEHHBIE PE3yIbTaThl MMO3HABATEIbHOW NEATEIbHOCTA B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAIUI0 PE3Y/IbTATOB BBHIMOJHEHUS XUMHYECKOTO IKCIEPUMEHTA
(JtaboparopHOTO OIBITa, JAOOPATOPHON pPabOTHI MO HCCIEIOBAHUIO CBOWMCTB BEIIECTB, y4eOHOTO
IIPOEKTA);
yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW TIO3HABAaTEIBHON W
MCCIIEIOBATENIbCKON JEATEIIbHOCTH NPU PEIICHUH BO3ZHUKAIOIIUX MpoOIeM Ha OCHOBE yuéra OOIIMX
WHTEPECOB U COTIIACOBAHWS TMO3UIUK (0OCYKIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,
KOOPJMHAIIMS COBMECTHBIX JICUCTBUM, ONPEACIICHUE KPUTEPHUEB IO OILICHKE KauyeCTBa BBHITIOJHEHHOU
paboThl 1 Apyrue).
PeryasiTuBHbIE YHUBEpPCcAIbHbIE YUeOHbIe 1eliCTBUA:
YMEHHE CaMOCTOSITENIbHO OINpPEAEATh LEIN JESITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBaTh U MPH HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JESATENILHOCTh, BbIOMpPATh Hauboiiee
3¢ PeKTUBHBIE CTIOCOOBI peIeHHUs y4eOHBIX U MO3HABATEIFHBIX 337a4, CAMOCTOSTEIILHO COCTABIISATh WIN
KOPPEKTUPOBATh IIPEIIOKEHHBIN AITOPUTM JICHCTBAN MPY BBIITOJIHEHUH 33JJaHUM C Y4ETOM IOJTyYEHUS
HOBBIX 3HAHUN 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OIIEHHBATh COOTBETCTBHUE
MOJIyYEHHOTO pe3yibTaTa 3asBICHHOM 1IeJM, YMEHHE HCIOJIb30BaThb M aHAIU3UPOBATh KOHTEKCTHI,
IpeJyiaraeMbl€ B YCJIOBUY 3aJaHUM.
NPEAMETHBIE PE3VYJIBTATbBI
B cocraBe npeaMETHBIX pe3yibTaToB M0 0CBOEHUIO 0053aTEIbHOTO COJEPKAHUS, YCTAHOBIEHHOTO
naHHOM (penmepanbHOM paboueil mporpaMMOH, BRIJCIISIFOT: OCBOCHHBIC 00YJarOIIMMUCS HAyYHbIC 3HAHU S,
YMEHUST U CIOCOOBI JEWCTBUH, crneruduueckue isd MpeAMETHON obmactn «XUMHUS», BHIBI
JEeSITEIbHOCTH T10 MOJIyY€HUI0 HOBOTO 3HAHUS, €r0 HHTEPIIPETAIIH, TPe0Opa30BaHUIO U TPUMEHEHUIO B
Pa3IUYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.
K xoniy oOydenus B 8 kjacce nmpeaMeTHbIE pe3ylIbTaThl Ha 06230BOM YPOBHE JIOJDKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y O0OY4aIOIINUXCS YMEHUMN:
® PACKPBIBATH CMBICII OCHOBHBIX XUMUYECKHUX MOHATHI: aTOM, MOJIEKYJ1a, XUMUYECKHI AIIEMEHT,
MIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS U HEOAHOPOAHAS ), BAJIEHTHOCTb,
OTHOCHTEJIbHASI aTOMHasi U MOJIEKYJSIpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHas
Macca, MaccoBas JI0Jii XMMHYECKOTO »JIEMEHTa B COEIWHEHUH, MOJSPHBIN 0O0bEM, OKCHI,
KHCJIOTA, OCHOBAaHHE, COJIb, EKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIICHHS, XHUMHYECKas
peakuus, kiaccuuKalus peakiuii: peakiuy COSAUHEHUS, PEaKIMHU Pa3JIOKEHUS, PeaKIU
3aMeIleHus, Peakuu OOMEHa, 9K30- M JHIOTEPMHUYECKHE pEeaklMH, TEeIuioBoil 3¢ddexr
peakuuu, Aapo aToMma, SJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTallb, pajUyC aroma,
XUMUYECKas CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAS! CBSI3b, HOHHAS CBSI3b, NOH, KATHOH,
aHUOH, PACTBOP, MaccoBast OJIs BellecTBa (IPOILEHTHAs! KOHIIEHTPaLUsi) B pacTBOPE;
® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUNA U MPUMEHSTh 3TU IMOHATHS
IIpY OTIMCAHUU BEUIECTB U UX MPEBPALLECHUN;

® ICIIOJIb30BaTh XMMUYECKYIO CHMBOJIHMKY Ui COCTaBiIeHHsI (OpPMYT BEIIECTB M YpaBHEHUU
XUMUYECKUX PEaKLUii;

® OIpEeNeNiaTh BaICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTETIEHb OKUCICHHUS
AIIEMEHTOB B OMHAPHBIX COEAMHEHUAX, IPUHAICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIaccy
coenmuHeHUN 1o (QopmynaMm, BUA XUMHUYECKOM CBSi3M (KOBaJEHTHas MW HMOHHAas) B
HEOPraHUYECKUX COETUHEHUSAX;

e packpbiBath cwmbicn Ilepumonmueckoro 3akona JI. WM. MenaeneeBa: IeMOHCTPUPOBATh
MMOHMMAaHHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AIIEMEHTOB OT UX MOJOKEHUS
B Ilepuoauueckoil cucreme, 3aKOHOB COXPAHEHHsI MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YUEeHUsI, 3aKOHa ABOTapo;

® OIKCHIBAaTh U XapaKTepu3oBaTh TabnuuHyo ¢opmy [leproanueckoil CUCTEMBl XHMHYECKHX

AIIEMEHTOB: pa3inuaTh MOHATHS «INIaBHas MOArpymmna (A-Tpyria)» U «1o0ouHas MOArpyIna
(b-rpymnma)», Manbie u OOJBIINE TIEPUOMBI, COOTHOCUTh 0003HAUYEHUs, KOTOPhIE UMEIOTCS B
tabnune «llepuognueckas cuctema xumudeckux osnemeHToB JI. WM. MenneneeBa» c
YUCJIOBBIMHM XapAaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsij
s7Ipa, 001Iee YHCII0 EKTPOHOB U paclpeeNieHue UX 10 AIEKTPOHHBIM CIIOSIM);



KIIACCU(UITMPOBATh XUMHUYECKHAE JJICMEHTHI, HEOPTaHWYECKHUE BEIIECTBA, XHMHUYECKUE
peakuuu (TI0 YUCITy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIJIOBOMY dPQEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUUECKUE CBOMCTBA BEIIECTB PANIMUHBIX KIIACCOB,
MOATBEPXKJasi OINUCAHME NPUMEPAMU MOJICKYJISIPHBIX yYPaBHEHUW COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKLHU;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KA4e€CTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUI B PA3JIMYHbBIX YCIOBUSX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISPHYIO MAacChl BEILIECTB, MAaCCOBYIO JIOJTIO
XUMHUYECKOTO AJIEMEHTa M0 (opMylie COCAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI M0 YPABHEHUIO XMMUYECKOM peaKIuu;

HpI/IMeHﬂTB OCHOBHBIC OHCpaHI/II/I MBICHI/ITGHBHOﬁ JACATCIBbHOCTH — AaHaJIM3 MU CHHTE3,
CpaBHCHHE, OO0OOIICHHE, CHCTEMAaTH3aIuio, KIACCH(PHUKAIUIO, BBISIBICHUE MPUIHMHHO--
CJICACTBCHHBIX CB$I3€I\/’I — I H3y‘I€HI/I${ CBOI71CTB BCIICCTB U XHUMHUYCCKUX peaKHHﬁ,

€CTeCTBEHHO-HAay4YHbIE METOJbl TO3HAHWUS — HAOMIOAEHHE, H3MEPEHHE, MOJEIHpPOBAHUE,
SKCIEPUMEHT (peabHbI U MBICIICHHBIH);

CJIEZIOBATH MPaBUJIAM MOJIb30BAHUS XUMUYECKOHN MOCYION U TaOOPaTOPHBIM 000PYI0BaHUEM,
a TaKkKe TMpaBWiaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIHSIMH IO
BBITIOJIHEHUIO JTa0OpaTOPHBIX XWMHUYECKHX OTBITOB 110 TMOJYYEHUI0 H COOMpaHHIO
razoo0pa3HbpIX BEMIECTB (BOJAOpOJAa M KHUCJIOpPOJAa), TPUTOTOBJICHUIO PacTBOPOB C
OTPEACIIEHHON MAacCOBOM [I0JIEM pPAacTBOPEHHOIO BENIECTBA, IJIAHUPOBATH M IMPOBOAHUTH
XMMHUYECKHE IKCIIEPUMEHTHI M0 PACcIO3HABaHUIO PACTBOPOB IIEI0YEH U KUCIOT C MOMOUIBIO
WHIUKATOpoB (JIakMyc, peHondranent, METUIIOPaHXK U Ipyrue).

K xoH1y 006yuenus B 9 kjacce npeaMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTH Y OOY4aIOIINUXCS YMEHUNA:

PacKpbIBaTh CMBICT O CHOBHBIX XUMHUYECKUX MMOHATUN: XUMUYECKUN HIIEMEHT, aTOM, MOJICKYIIa,
WOH, KaTHOH, AaHWOH, TIPOCTO€ BEIIECTBO, CJOXXHOE BEIIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHIIATEIIEHOCTD, CTETICHb OKHCJICHUS, XUMHUUYECKasi PEaKIysi, XUMHUYECKasi CBSI3b,
TEIJIOBOM  d(PdekT peakmuu, MOJb, MOJSIPpHBIH 00BEM, pacTBOp, IIEKTPOJHUTHI,
HEAJIEKTPOIUTHI, AMEKTPOTUTHIECKAS JUCCOIHAINS, PEaKIIMd HOHHOTO 0OMEHa, KaTajanu3arop,
XUMUYECKOE paBHOBECHE, OOpaTUMble H HEOOpaTUMBbIC pEaKIUMH, OKUCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIUH, OKUCIUTEIh, BOCCTAHOBUTEb, OKMCIICHHE i BOCCTAHOBJICHUE,
ajutoTponus, aM(pOTEPHOCTh, XUMHUYECKasi CBsA3b (KOBaJEHTHAs, MOHHAs, METaJUTMYECKas),
KpUCTAJTMYECKasl peréTka, KOPpo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XMMHYECKOU PEaKIIUH,
npeaenbHo gonycrumas konneHtpanus 11K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBS3h OCHOBHBIX XHMHUYECKUX MOHATHH U MPUMEHSTH 3TU TOHATHUS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAIICHUI;

HCIIOIB30BaTh XUMHUYECKYI0 CUMBOJIMKY UISI COCTaBleHHsS (OpPMYII BEIIECTB W ypaBHEHHI
XUMHUYCCKUX PEAKIIHH;

OTIPEIEIATh BAJICHTHOCTh M CTCIICHb OKHCJICHUS XUMHUYECKHX DJIEMEHTOB B COCIMHEHHUSX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEAeNEHHOMY KJIacCy COEAMHEHUN 0
dbopMynaM, BHUI XUMHUYECKOM CBA3M (KOBaJCHTHAs, WOHHAas, MeETaJUIMYecKas) B
HEOPraHMYECKUX COCTUHEHUSX, 3apsj MOHA M0 XUMHUYECKOH (opmyne, XapakTep cpeibl B
BOJHBIX pacTBOpaX HEOPraHWYECKUX COCIUHCHHUM, THUI KPHUCTAUIMYECKON perméTKu
KOHKPETHOTO BEIECTBA;

packpbsiBaTh cMmbich I[lepuoanyeckoro 3axoHa J[. M. MeHneneeBa U JeMOHCTPUPOBAThH €r0O
MMOHMMAaHME: OMKCHIBATh U XapaKTepu3oBaTh TaOmuuHyo dopmy I[leproamueckoil cucTemMsl
XMUMHUYECKHUX JIEMEHTOB: pa3Inyarh MOHATUS «IJIaBHAs MOArpyMmna (A-rpymmna)» u «mo0oyHast
noarpymnmna (b-rpynmna)», Manbie u OOJbIINe MEPHOABI, COOTHOCUTh 0003HAYEHUS, KOTOPHIE
MMEIOTCS B MEPHOAMYECKON TaOIMUIlE, ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHYECKHUX IEMEHTOB (COCTaB | 3apsf Aapa, 00IIee Ynuciao dIEKTPOHOB U pacIipeieieHre
WX TIO0 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
AIIEMEHTOB M WX COEIWHEHUH B MpeAenax MalbIX MEPUOJOB U ITIABHBIX MOATPYIN C Y4ETOM
CTPOEHUS UX aTOMOB;



KIaccu(UIUpPOBaTh XUMUYECKHE DJIEMEHTHl, HEOPraHWYeCKHe BEIEeCTBA, XHUMHUYECKHUE
peaxiy (1o YMCIy U COCTaBy yYacTBYIOIIUX B PEAKIMH BEIIECTB, IO TeMJI0BOMY 3 dekry, 1o
MU3MEHEHHUIO CTENEHEH OKHUCIEHUSI XUMUYECKUX AIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATEH) OOIIME U CHEIU(PUICSCKIE XUMHUYECKIE CBOKMCTBA MPOCTHIX U
CIIOKHBIX BEILECTB, IOATBEP)KJasi ONMCAHWE IPUMEPAMU MOJIEKYISIPHBIX W HMOHHBIX
YPaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKLUH;

COCTaBIISATh YPABHEHUS MIEKTPOJIMTHYECKON TUCCOLMALINN KUCIIOT, IIEJI0YEH U COJIEH, ITOITHbIE
U COKpalll€éHHblE YpaBHEHMsI pPEaKIUil HOHHOTO OOMEHa, YpaBHEHMsI pPEaKIuil,
MOJITBEPKIAIOIINX CYIIECTBOBAHME TI'€HETUYECKON CBSI3U MEX]y BELIECTBAMH Pa3IUYHbIX
KJIaCCOB;

packpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMH  IOCPEICTBOM
COCTaBJICHHUS DJICKTPOHHOTO 0ajlaHca ITHX PEaKIuii;

MIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BO3MOXHOCTH
MPOTEKAaHUsI XUMUUYECKUX MPEBPAIIECHUN B Pa3INUHBIX YCIOBHUSX;

BBIYMCIISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO JOJIIO
XMMHMUYECKOTO IEMEHTa 1Mo (hopMyle COeTUHEHHs, MaCCOBYIO JIOJIO BEIlECTBAa B PacTBOpE,
MIPOBOAMUTH PACUETHI IO YPAaBHEHUIO XUMHUUYECKOHN peakiuu;

coOnrofaTh MpaBuiia MOJIb30BaHUS XUMHUUECKOH 1OCy10il 1 1ab0opaTOpHBIM 000pYyI0OBaHUEM, A
TaKKe MpaBuiia oOpalleHus ¢ BelleCTBaMU B COOTBETCTBUU C MHCTPYKIMSIMU IO BBIMOJTHEHUIO
71a00PaTOPHBIX XUMHUUYECKHUX OIMBITOB IO MOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaKa 1 yriIeKHUcsoro rasa);

MPOBOAMUTH PEAaKUUH, TOATBEP)KAAIOUINE KAYeCTBEHHBIH COCTaB Pa3IUYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUI-, HOAUI-, KapOboHaT-, Gocdar-, CHInKaT-,
cynbdar-, TUIPOKCUA-UOHBI, KAaTHOHbl AMMOHMS W HOHBl HM3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOLIHE B BOJHBIX PACTBOPAX HEOPTaHMUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpalii MBICIUTEILHON MAEATEeIbHOCTH — aHalu3 M CHHTE3,
cpaBHEeHHE, 0000IIeHHEe, CUCTEMaTH3alUIO, BBIIBICHHE MPUYUHHO-CIEACTBEHHBIX CBS3EH —
JUI U3y4YEHMsI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKlMid, eCTEeCTBEHHO-HAyYHbIE€ METOJbI
MO3HAHUSI — HaOMIONEHUe, HU3MEpeHHe, MOJETUPOBAHUE, HKCIEPUMEHT (peajbHBId WU
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsinuecTBo yacoB
Ne HaumeHoBaHHe pa3iesioB M TeM MPOTPaMMBbI K II JJICKTPOHHbIE (uposrre)
n/n P porp Bcero OHTPOABHDIC PaKTHIECK o0pa3oBaTeJibHbIE PeCypChl
padoThI ue padoThl
Paznen 1. [lepBoHayaibHble XUMUYECKHE TOHATHS
11 Xumus — BakHasg o007acTh €CTECTBO3HAHHS M 5 5 bubnuoreka LHOK
) MIPaKTUYECKON AeSTEeNbHOCTH YelOBeKa https://m.edsoo.ru/7f41837c
bubnuoreka LHOK
1.2 BemiecTBa 1 XuMU4eCKHE peakuu 15 1 hittps=//m.edsoo.ru/ 74183 7¢
Hroro mo pazneny 20
Pa3nen 2. Baxkueiilmue npeacTaBuTe/IM HEOPraHMYECKUX BelleCTB
bubnuoreka 1IOK
2.1 Bozmyx. Kucnopon. [Tonsitre 06 okcuaax 6 hitps://m.edsoo.ru/ 74183 7¢
bubnuoreka 1IOK
2.2 Bonopon.IlonsTue o kxucmorax u comsx 8 1 hitps=//m.edsoo.ru/TFA1837¢
bubnuoreka 1IOK
2.3 Boma. PactBopsl. [TonsTHE 00 OCHOBAaHUSIX 5 1 1 https://m.edsoo.ru/ 74183 7¢
. bubnmoreka 1IOK
2.4 OCHOBHBIC KJTACCHl HEOPTAHMYECKUX COCTUHEHUN 11 1 1 hitps://m.edsoo.ru/ 74183 7¢
Wroro o paznery 30

Pa3znen 3. Ilepunonuyeckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux iemMeHToB JI. . MenaeneeBa. CTpoeHue aToMoB. XHUMHUYeCKAsl CBS3b.
OKHUCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIMI

ITepuognueckuii 3akoH u llepuommueckas cucrema

Bbubmnoreka

LIOK

3.1 :f(l)\;[wp;qecxnx anemeHToB /. 1. MenneneeBa. CtpoeHue 7 https=//m.edsoo.ru/TfA1837¢
39 XumMudeckas CBSI3b. OKHCIIHTENBHO- 3 1 bubnuoreka HOK
BOCCTAaHOBHTEJIbHBIE PEAKLIUH https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 15 bubmmorera HOK
https://m.edsoo.ru/7{41837¢c
Pe3epBHOE Bpems 3 bubmmorexa HOK
https://m.edsoo.ru/7{41837¢c
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68 4 5



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

9 KJIACC

KoanuecTrBo 4acoB

Ne HaumeHoBaHHe pa3nesioB U TeM MPOTPaMMBbI JJICKTPOHHbIE (uposrre)
n/n pa porp Bcero Konrpoanmse HpakTHaeck o0pa3oBaTeJIbHbIE PeCypChl
padoThI ue padoThl
Pazgen 1. BemecTBo H XMMHMYeCKHE PeaKIIMH
11 [loBropenne wu yroyOneHHWe 3HAHUH OCHOBHBIX 5 1 bubnuoreka HOK
) pasnenoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIEC 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITHI 4 bubmorera HOK
) https://m.edsoo.ru/7f41a636
13 OJNEKTPONUTHYECKAsT  JUCCOMHAIUS. ~ XUMHICCKHIE ] 1 | bubnmuoreka LHOK
) pEeaKIiy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Pa3znen 2. HeMeTanjibl M MX COeTUHEHHS
21 OO0mrasi XapakTepHUCTUKA XWMHYCCKHX DJIEMEHTOB 4 1 bubnmoreka 11(0)
) VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636
29 OO6mast XapaKTepUCTHKA XUMHUISCKUX dJIeMEeHTOB VIA- 6 bubnmoreka IIOK
) rpymmbl. Cepa u e€ cOeAMHEHUs https://m.edsoo.ru/7f41a636
23 OO6mast XapaKTepUCTUKA XMMHUISCKUX DIIEMEHTOB VA- 7 1 bubnmoreka 1IOK
) rpymmsl. A3ot, pochop U uX CoenUHEHUS https://m.edsoo.ru/7f41a636
24 OO6mast XapaKTepUCTHKA XUMHUISCKUX dJIeMeHTOB [V A- 3 1 5 bubnmoreka 1IOK
) rpynnbl. YIIEpoa U KPEMHUN U UX COSMHEHUS https://m.edsoo.ru/7f41a636
HWroro no paznemy 25
Pazgen 3. MeTtajljibl 4 HX COeTUHEHHUS
N bubmmoreka LHOK
3.1 Obmpe CBOUCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnmoreka LHOK
32 Baxuneiinme MeTamibl U UX COSTUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pasnea 4. Xumus u okpy:xkaomas cpeia
4.1 BemecTBa 1 MaTepraibl B JKU3HH YEI0BEKa 3 bubimorexa HOK
' n P https://m.edsoo.ru/7f41a636
Wroro no paszneny 3
PesepBHOE Bpems 3 bubnmuoreka IIOK
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoanuecTBo yacos
n/n HaunmeHoBaHue pa3iejioB M TeM MPOrpPaMMbl Koutpoabubie | [IpakTuyeckue JJIeKTPOHHEIE (unpposrre)
Bcero paGoThI paGoThI o0pa3oBaTejibHbIE pecypchl
| IMpenmer xuMuu. Pomb XUMHH B JKH3HH 1 bubnuoreka HOK
yestoBeka. Tera U BelecTBa https://m.edsoo.ru/ff0d210c
2 HOHSITI/Ie O MCTOJAaX IMTO3HAHUIA B XUMHUHU 1 BH6HHOTeKa HOK
A https://m.edsoo.ru/ff0d227e
[pakTrueckas pabora Ne 1 «I[IpaBuia paGoTsl B 1 1 BHGIoTeKa LIOK
3 jaboparopu W OpuUEMBI  OOpallleHUS ¢
1GOPATOPEBIM OBOPYIIOBAHHEM https://m.edsoo.ru/ff0d23dc
4 Yuctele BemectBa U cMecu.  CrocoObl 1 bubnmmoreka [HOK
pasesneHus cMeceit https://m.edsoo.ru/ff0d26ca
[Ipaktrueckass pabora Ne 2 «Pasnmenenue 1 1 BHOIoTeKa [IOK
5 21(\)4;;)6:)1;1 (Ha TpUMEpEe OYMCTKU IOBAPEHHOMN hitps://m.edsoo.ru/f0d28¢8
6 ATOMBI ¥ MOJIEKYIIBI ! Bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6¢
7 XUMHUUYECKHE DJIEMEHTBL. 3HAaKM (CHMBOIIBI) 1 bubnnoreka HOK
XUMHUYECKUX IEMEHTOB https:/m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHEBIE BEIECTBA ! Bubmorexa HOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YIECHHE ! Bubmiorexa LOK
YIPHOE ¥4 https://m.edsoo.ru/{f0d2d50
3aKkoH  ITOCTOSIHCTBA COCTaBa  BEIECTB. 1 Bubimorexa 1IOK
10 Xumudeckast QopMmyrna. BaneHTHOCT aToMoB
NHMUUCCKIX SICMEHTOR https://m.edsoo.ru/ff0d2eae
1 OTtHOCUTEIbHAS aToMHas Macca. 1 bubnuoreka LHOK
OTHOCUTENbHAS MOJIEKYIISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas [0 XHMHYECKOTO DIIEMEHTa B 1 bubnnoreka HOK
COEIUHEHNH https://m.edsoo.ru/ff0d350c
1
13 KonunuectBo Bemectsa. Monbs. MonsipHas macca 5216’235’;?:;00. ru/ff0d5230 HOK
14 dusuyeckne M XUMUYECKHE  SIBICHHS. 1 bubnuoreka LHOK

XumMmuueckas peakuusa

https://m.edsoo.ru/ff0d37fa



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

15 [IpusHaky U ycnoBus NPOTEKaHUS XUMHUECKHUX bubnuoreka HOK
peakIuii https://m.edsoo.ru/ff0d3al 6
16 3akOH  COXpaHEHUsi MacChl  BEIIECTB. bubnuoreka HOK
XHUMHYECKHUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breraucienus koimaecTBa, MacChl BEIISCTBA bubmuoreka LHOK
110 YPaBHEHUSAM XUMHUYECKHX PeaKuil https://m.edsoo.ru/ff0d5708
15 | Coommomn pasmomermn. - samonsorm, BuGumorexa LOK
oGmeHa) https://m.edsoo.ru/ff0d3f34
. bubmuoreka [HOK
19 O06o006meHre 1 cHCTeMaTH3aIs 3HaHUI hitps://m.edsoo.ru/f0d40c4
20 Konrponpnass pabGora Nel mo Teme bubnuoreka I[TOK
«BerecTBa 1 XUMUYECKUE PEAKITII https:/m.edsoo.ru/ff0d4290
31| Kneropon— amewent n mpocroe sémeomo Butmrorexs oK
O30l port P HI ’ https://m.edsoo.ru/ff0d448e
22| xncopors (peaxium oerenis, roperme BuGmmorexa oK
POZa “peartt > TOPeHie). https://m.edsoo.ru/ff0d4614
[Tousarue 00 oxkcumax
23 | matopmmopm o poweHOCTH Butimorera oK
b patop P ) https://m.edsoo.ru/ff0d497a
PUMEHEHHE KHUCIOpO/ia
24| mowrmae o TopoCERON, PRI Bubmmorexa LIOK
b P : https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMHUUYCCKUX PEAKITUIX
25 gg: H;IIZ?{OeHHG(:Heq;ToB; };FOHBCHOI:O(iLI;/IeTaeI?(; bubmorexa HOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
26| dlonysenme ' cobmpanse  xcropoms BuGmorex LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4eHHUE €ro CBOMCTBY»
27 Bonopon — 31neMeHT U IpOCTOE BELIECTBO. bubnuoreka [TOK
Haxosxnenue B npupone hitps://m.edsoo.ru/ff0d4dd0
8 ®duznyeckue M XHMHUYECKHE CBOMCTBA bubnuoreka LHOK
Bozopoaa. IIpumMenenune Bogopoaa hitps://m.edsoo.ru/ff0d4dd0
bubnuoreka HOK
29 ITonaTtue o KUCIOTax U COJAX

https://m.edsoo.ru/ff0d50d2
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30 CrocoObl  monydeHus  BOAOpoAa B bubnuoreka HOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas T o 4 mo Tem

31 «lPlinyqeflcnea Hpai%gﬂpime Bo(;op:ﬂae bubmorera HOK

. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHUE €r0 CBOMCTBY

32 MonsipHbIii 006EM ra3zoB. 3aKOH ABOTaAPO EESJ;;?"TZ;SOO. ru/f0d542e HOK
Beruucnenus bEM KOJINYECTB

33 BemeccTJ;ea rasa Ogoe ae;ro I/I::)];IGCTGI:{(;)M; bubmorexa HOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Beruucnenus o0bEMOB Ta3oB II BHECHU
34 peaKIII(iIJf/Ie Ha O?)ciloge 12201{2(1) yggq,é;mii bubmorera HOK
N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B

35 dOu3nvecKrue U XMMUYECKHE CBOMCTBA BOJIBI bubmorexa HOK

https:/m.edsoo.ru/ff0d587a

36 Cocras OCHOBAHUH. [TousiTne 00 bubnuoreka HOK
WHMKATOPax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwlieHHbIE M

37 Hell{Iacmmeé)Hme pZCTBOpI:I. Mac:cl)Ba;{ JIOJIs bubmotexa HOK

https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B pPaCTBOPE
[Ipaktuueckass pabora Ne 5 mo Teme

38 «IpuroroBnenue pacTBOpPOB c bubnunoreka [HOK
onpeacIEHHON MacCOBOM JloJien https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA

39 Konrponpnass pabora Ne2 1o Teme bubnuoreka HOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342

40 OKCHUIBL: COCTaB, Kiaccudukarmsi, Bbubnmuoreka HOK
HOMEHKJIaTypa hitps://m.edsoo.ru/ff0d664e

[ | ey S ox

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHMs:  cocTaB,  Kiaccuukarus, bubnuoreka [TOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 Ilonydyenne ©  XUMUYECKHE  CBOMCTBA bubnuoreka [TOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca

44 Kucnorsr: COCTaB, KJIacCH(UKAIHS, bubnuoreka HOK

HOMEHKJIATypa

https://m.edsoo.ru/ff0dfee2
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bubnuoreka

IOK

45 [MosyueHre U XUMUYECKUE CBOUCTBA KMCIIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIJIATYpa, CIIOCOOBI bubnuoreka HOK
II0JIyYEHUs, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas pabora Ne 6. Pemenue
47 OKCIIEPUMEHTAJIBHBIX ~ 3aJad [0  TeMe bubnuoreka LHOK
«OCHOBHBIE  KJIACCBI ~ HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIIMHEHUIN
48 I'enernueckass CBsI3b MEXAYy KiaccaMu bubnuoreka I[TOK
HEOPraHMYeCKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubmuoreka HOK
49 O06o001enre 1 cucTeMaTh3anus 3HaHU! hitps://m.edsoo.ru/00ad9ch2
KonTponbHas T 0 I TeM
50 "SCHEEEH: KJP;ES; J}\fef)praH?/IqecEH: bubmorexa HOK
o https://m.edsoo.ru/00ad9%¢la
COCTMHEHU N
[Tepsr TIOTIBITKH K npuK
51 XI/IeI\];/)II/I'—IeeCKI/IX OaﬂeMeHTOB. Hei_c[gH(}{)TI/I: HH? bubmotexa HOK
https://m.edsoo.ru/00ad9%fa
pyNnax CXOJHBIX MIEMEHTOB
2 | cntrewa mmcon. srewenton . I ubmotera LIOK
https://m.edsoo.ru/00ada52c
Meuneneesa
53 [Tepuopl, rpymnbl, MOATPYIIIEI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SEP. bubnuoreka HOK
N3otonsl https://m.edsoo.ru/00ada342
CrpoeHue IIEKTPOHHBIX 000JI0UYEK aTOMOB
55 3J'IepMeHTOB HepI/IIc))z[I/IquKOI?I cuctemsl /. H. Brbmiorexa HOK
https://m.edsoo.ru/00adabbc
Menneneena
XapakTepucTrKa XMMHUECKOTO dJIEMEHTa 0
56 eropnonogerHm B [lepuoanueckoii cucreme bubmorexa HOK
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue Ilepuoanueckoro 3akoHa s
57 pasButusd Hayku U npaktukd. [ M. bubnuoreka [TOK
MenneneeB —  yud€HBIM, Iemaror H https://m.edsoo.ru/00ada96e
rpaX IaHUH
58 DIEeKTPOOTPULIATENBHOCTD aTOMOB bubnuoreka HOK

XUMHWYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9cb2
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59 HNonnast xumuyeckas CBs3b ! bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas Xumuyeckas CBs3b ! bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHass HemossipHasgs  XUMHYECKas 1 bubnuoreka [TOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS ! bubmorexa HOK
https:/m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEILHBIE 1 bubnuoreka LHOK
peakIuu https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN 1 bubmorexa HOK
https:/m.edsoo.ru/00adb076
65 KonrponbHast pabora Ned mo Teme 1 1 bubnmuoreka LIOK
«Ctpoenne atoma. XMMHUYECKasi CBS3b)» https://m.edsoo.ru/00adb486
66 O0o0IIeHre U CHCTeMaTH3aIusl 3HAHUH 1 222?3?;2;00. ru/00adb33e HOK
67 O060011IEeHNe U CUCTEMaTH3allks 3HAHU I 1 222?3?;2;00. ru/00ad9¢h2 HOK
68 O06o00meHre B CHCTEMaTH3aIlns 3HAHUI : gﬁ‘g?g?;fﬁsoo. ru/f0d61c6 HOK
OBILEE KOJIMYECTBO YACOB 1§(0) 63 4 6
I[TPOT'PAMME
9 KJIACC
Ne KoJsinuecTBo yacoB
DJIeKTPOHHbBIE (uudpoBbie)
n/n HaumeHoBaHue pa3esioB H TeM IPOrPaMMBbI KonrTposbnbie | IlpakTtuyeckue
Bcero 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
|| cnerewa mamsconnx snewenton 1. HL| BuGmiorera LIOK
o https:/m.edsoo.ru/00adb59e
Menneneena
2 | oo eweston. mepak. 1péx| ubmiorera LOK
hitps://m.edsoo.ru/00adb6b6
TIEPUOJIOB
3 Knaccugukanus " HOMEHKJIaTypa 1 bubnuoreka [TOK
HEOPraHNYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buner xumuueckol CBA3M M THIIBI 1 bubmnoreka HOK
KPUCTAJNINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
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Konrponbnass pabora Nel mo Teme

5 «[loBTOpenne wu  yrmyOneHwe  3HAHUN
OCHOBHBIX pa3/IesIoB Kypca 8 Kiiacca»

6 Krnaccudukanuss XUMUYECKUX pEaKIuid 10 bubnuoreka HOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHaTHE O CKOPOCTU XUMHUUYECKON PEaKIIHH.

7 [lonsatue o I‘Ollzfl(z)(i‘eHHbIX Heie(;ep%iiﬁ?{mx bubmorera HOK

https://m.edsoo.ru/00adbe9a
peaKIusax
[lonatTue O XUMHYECKOM pPaBHOBECHHU.
@dakTophl,  BIMSIOIMINE HA  CKOPOCTh bubnuoreka I[TOK

8 .

XUMHMUYECKOM  peakuuu U  TOJI0XKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS

9 OKHCIIUTENTEHO-BOCCTAHOBUTEILHBIE bubnuoreka [HOK
peakIu https://m.edsoo.ru/00adcade

10 Teopusi PNEKTPOTUTHYECKON JAUCCOIUALINH. bubnnoreka HOK
CusibHBIE U C1a0bIe JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNonnbie ypaBHEHUS peaKknid bubmorera HOK

https://m.edsoo.ru/00add448

o | i e o oK

N https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTHYECKOM TMCCOMalin
XHWMHUYECKHME CBOWCTBA COJIEH B CBETE
13 MpEICTaBICHU 00  IJIEKTPOIUTUYECKON bubmorexa LHOK
https://m.edsoo.ru/00add8b2
JIMCCOLIMAIIUU

14 [TonsiTue o ruapoaM3e conen bubmorexa HOK

https://m.edsoo.ru/00add9d4

15 O60061eHue u cucreMaTi3anus 3HaHui bubmorexa LOK

https:/m.edsoo.ru/00addd12

16 [Ipaktnueckas pabora Ne 1. «Pemenue bubnuoreka LHOK
SKCIIEPUMEHTAIbHBIX 3a]a4) https://m.edsoo.ru/00addbfa
KonrponbsHas abora No2 mo Teme

17 «9J‘IGII<)TpOJ'II/ITI/I‘Iel:2:Ka}I JMCCOLALHS. bubmorexa LOK

hitps://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIINH B PACTBOPAX)

18 Obmas XapaKTEpUCTHKA rajoreHoB. bubnuoreka HOK
XHUMHUYECKHE CBOMCTBA HA TPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XIJI0pOBOAOPO. VCOJISIHaﬂ KHCJIOTA, BuGanorexa ITOK

19 XUMUYECKUE CBOICTBA, MOJIy4YEHHUE,

IMPUMCHCHHUC

https://m.edsoo.ru/00adel 04
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[Ipaktuueckass paGora Ne 2 mo Teme

20 «[TosryyeHre COJISTHOM KHCIIOTBI, U3Y4YEHUE bubmorexa HOK
L O > Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Boiuucnenuss no ypaBHEHUSIM XMMHUYECKUX
21 CaKIUH, eCiIu OZIII?IH U3 pPEarcHTOB JaH B bubmoreia HOK
P ’ p https://m.edsoo.ru/00ade488
130BITKE
OO6mast xapakrepuctuka 31eMeHTOB VIA- bubnuoreka LHOK
22
TPYIIITBI https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOAU(PUKAITIN CepBl.
23 Haxomp E€HHUE CEepBI S %)é cge HHeHHﬁp B bubmorera HOK
8 P L coch https://m.edsoo.ru/00adeb64a
npupojie. XuMHUYECKHUE CBOMCTBA CepPhI
24 CepoBojiopoa, cTpoeHue, (QGU3NUECKUue U bubnuoreka [HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl CepBHI. Cepnas KHUCJIOTA
25 cbnznillecxne II/)I XI/IMI/I‘IECKI/I@ CBOﬁCTBa’ bubmotexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEaKINu, JeKalIMe B OCHOBE
26 MIPOMBIIIIEHHOTO  CHOc00a  MOJy4yeHUs bubnuoreka [IOK
CEpPHOM KHUCIIOThI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Kalollel cpeibl COeTMHEHUSIMU CEPhI
Brruncnenne MaccoBOil  OJIM  BBIXOHA Bbubnmmoreka HOK
27
NIPOAYKTA pEaKLKU https://m.edsoo.ru/00adec8a
OO0mrast xapakTepUCTHKa JJIEMEHTOB VA-
rpynmbsl.  A30T, pacOopoCTpaHEHHE B bubnnoreka HOK
28
npupoae, QU3NYECKHe ¢ XUMHYECKHE https://m.edsoo.ru/00adeeab
CBOICTBa
29 AMMHak, ero (pU3MYECKHue M XUMHUYCCKHE bubnnoreka HOK
CBOMCTBA, NOJYYCHUE U IPUMEHEHHE hitps://m.edsoo.ru/00adf004
[Ipaktnueckas pabora Ne 3 1o Teme
30 «TI;on €HHUe af/IMI/IaKa M3y4YEHUE  €ro bubmotexa HOK
Y > WY https://m.edsoo.ru/00adf180
CBOMCTBY
31 AzoTHas kucnorta, e€ (¢uznueckue u bubnuoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS
32 B KayecTBE MMHEPAJIbHBIX YIOOpEeHUi. bubnuoreka [TOK

XHUMHYECKOE 3arpsA3HCHUC OKp}I)KaIOH_[eﬁ
CpClbl COCAMHCHUAMMU a30Ta

https://m.edsoo.ru/00adf518
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docdop. Okeun hochopa (V) u pochopHas

33 KHCTIOTa, (U3MYECKHEe ¢  XUMUYCCKUE bubmorera HOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, NOJyUYCHUE
Ucnonb3oBanne ¢ocdartoB B KadecTBE
34 MHHEPATbHBIX yﬂq(;6p%)Hm71. 3arpsizHEHHE bubmoreia HOK
N https://m.edsoo.ru/00adfc20
MIPUPOJHOM cpenbl hocharamu
35 Yrmepon, pacrnpocTpaHeHHE B IPHPOJIE, bubnuoreka [TOK
¢bu3nvecKre U XUMHUUECKUE CBOKWCTBA https://m.edsoo.ru/00adfd9c
Oxkcunel  yraepoma, uX (Qusnyeckue u
XUMHYECKHE CBOMCTBA. KOJOTHYCCKHE bubmoreka HOK
36
MpOoOJIEMBI, CBI3aHHBIE C OKCHJIOM YITIEpo/ia https://m.edsoo.ru/00adfebe
av)
37 VYronbHas KUCIOTa U €€ COn bubmorexa HOK
https://m.edsoo.ru/00ae006c
[Ipaktyeckas pabora Ne 4 1o Teme
38 "I'Il)onyquHe ’ YIJIEKHUCIIOTO rasa. bubmorexa HOK
" https://m.edsoo.ru/00ae027e
KavecTBennas peaxiys Ha KapOOHAT-UOH
[lepBoHauanbHBIC TTOHSATHS 00
39 oprpaHI/IquKI/Ix BEIIECTBaX KaK 0 . HOK
https://m.edsoo.ru/00ael54e
COCTMHCHUSX yIIIepoaa
40 Kpemuuii u ero coeaquHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[Ipaktuueckass pabora Ne 5. Pemenue
41 SKCIIEPUMEHTAIBHBIX ~ 3a/lad 10  TEeME Bbubnmuoreka HOK
«Baxueiimme HEMETAJLJIBI u 1504 https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
0
2 | Bornciime | neweramam i BuGmorex LIOK
https://m.edsoo.ru/00aelel8
COCTMHCHUS
OOmrast  XapakTepUCTHKA  XUMHYECKHX
43 3JIEMEHTOB — METAJUIOB. MeTamindecKas bubanoreka HOK
CBSI3b M METAUIMYECKas KPUCTAIINYECKas hitps://m.edsoo.ru/00ael03e
pemérka. PU3n4ecKre CBOMCTBA METAIIIOB
XUMHYECKHUE CBOMCTBA METAJIOB.
44 ONEeKTPOXUMHUYECKUN  pAN  HaNpsHDKEHUN bubmmorexa HOK
https://m.edsoo.ru/00aell56
METaJIJIOB
45 OOmue crnocoObl TMOMy4eHUsT METaJUIoB. bubmuoreka [IOK

CnnaBel. Bpmamciaenus 1o YPaBHCHUAM

https://m.edsoo.ru/00aell56
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XUMUYECKUX pEeaKIui, eclu OAUH U3
pEeareHTOB COACPKUT MPUMECH

46 [TonsiTHE O KOPPO3UM METATIOB bubmorera HOK
https:/m.edsoo.ru/00ael278
bubmuoreka LHOK
47 Ienourpie MeTab! https://m.edsoo.ru/00ael4b2
48 OKCHUJIBI ¥ TUPOKCHUIBI HATPUSI U KAJTUS bubmotera HOK
https://m.edsoo.ru/00ael4b2
49 [IlerouHO3eMENBHBIE METAILIIBI — KAJIBLIUI U bubnuoreka I[TOK
MarHui https://m.edsoo.ru/00ael 5e8
50 Baxkneine coeTMHEHUS KaJIbITHS bubmorexa HOK
https.//m.edsoo.ru/00ael 5e8
51 O06o0061meHre 1 CHCTeMaTH3aIs 3HaHWI
52 XKéctrkocTh BOABI M CIOCOOBI €€ YCTPaHECHHS bubmorexa HOK
https://m.edsoo.ru/00ael886
[Ipaktyeckas pabora Ne 6 1o Teme
53 ")IlzéCTKO CTh BI())JII)I U MeToapl  eé bubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnunoreka [HOK
>4 AIOMUHHH https://m.edsoo.ru/00aelc64
55 AMmdorepHbie  CcBOlCTBa  OKCHMIA U bubnunoreka LHOK
TUJPOKCUIA https:/m.edsoo.ru/00aelc64
bubnuoreka LHOK
56 HKeneso hittps:/m.edsoo.ru/00aeld86
57 Oxkcunpl, TuApokcuabsl U conn xenesa (1) u Bbubnmuoreka LHOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI
[Ipaktnueckas pabota Ne 7. Pemenue Bubimorexa TTOK
>9 SKCHepI/IE/IeHTaJIBHBIX safad - 1o TeMe https://m.edsoo.ru/00ae3de8
«Baxneme MeTauIbl ¥ UX COCAMHEHUS
Boruncnenus mo ypaBHEHUSM XUMHUYECKHUX
€aKIMil, €CIi OJUH W3 PEarcHTOB JaH B
60 E36HTKC U COI[ep)FI)(I/IT IIPUMECH. bubmorexa HOK
. https://m.edsoo.ru/00ael750
Breruucinenuss MaccoBod  J0AM  BBIXOJa
MPOAYKTA PEAKIINH
61 O06o00mIeHre 1 CuCTeMaTU3alks 3HAaHUH
62 KonrponbHass pabora Ned mo Teme

«BakHeuue MeTallIbl M1 UX COSAUHEHUS
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63 BemectBa u Marepuasiel B MOBCEIHEBHOM 1 bubnuoreka LHOK
YKU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsA3HEHUE OKpYKarolen 1 bubnuoreka [TOK
Cpelibl https:/m.edsoo.ru/00ae4270

65 Ponp xumum B pEIIEHHH 3KOJIOTMYECKHX 1 bubnuoreka [TOK
po0ieM https://m.edsoo.ru/00ae4270

. 1 bubnuoreka HOK
66 O06o01IeHre U crucTeMaTH3aIus 3HaHUH hitps://m.edsoo.ru/00ae0d0a

. 1 bubmuoreka LIOK
67 O06o001enre U cucTeMaTH3alus 3HaHU! hitps://m.edsoo.ru/00adb33c

1
68 O06o01enre 1 cucTeMaTu3anus 3HaHU! bubmorexa [OK

https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB 1o
[TPOI' PAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

Xumus. 8 knacc: 6a30BbIi YpOBEHb: yue0. 11t 00meoopazoBatenbHbixX yupexaenuii / O.C. I'abpuensH,
WN.I". Octpoymos, C.A. CnankoB - 5-e usn., crpeorut. - M.: IIpocsemenue, 2023. - 175 c.

Xumus. kiacc: y4ed. mis obmeoOpaszoBarenbHbIx yupexaenuit / H.E. Kysnemosa. - 3-e wusm.,
crpeotur. - M.: [Ipoda, 2015. - 320 c.

METOJUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Beenute
1. I'abpuensn O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HactonbHas kaura yuurens. Xumus. 8
KIL: Meroauueckoe nocoOue. - M.: Hpoda, 2021.

2. I'adpuemnsia O. C., Smykoa A. B. Terpanp 11 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX PabOT. 8
k1. K yuebnuky O. C. TabOpuensna «Xumua. 8 xkmacey. M.:  poda, 2022.
3. 'abpuens, O. C. Meroauueckoe nocodue k yueounuky O. C. 'abpuensina «Xumus». 8 kinacc / O.

C. ["aGpuernsy. — M. : Hpoda, 2021. — 109.
4. I'abpuensn, O. C. Metoaudeckoe nocodue k yueonuky O. C. N'abpuensna «Xumus». 9 kmacc / O.
C. ["abpuernsy. — M. : Hpoda, 2021. — 108.
5. Xumuga : TexHojorumueckue kaptbhl K yueOHuky O. C. TaOpuensHa «Xumusg. 8 Kiaccy :
METOIMYECKOE nocoowue / JL H. AcaHoga. — M. : Hpoda, 2020
6. Xumus : TexHojornyeckue Kaprtbl k ydeOnuky O. C. TI'abpuensna «Xumus. 9 xmace» :
METOIMYECKOE nocoowue / JL H. Acanoga. — M. : Hpoda, 2018

7. Xumus. 8 xi1.: KoutponbsHbie u npoBepounblie padoThl kK yueOHuky O. C. ['abpuensna «Xumust. 8» /
O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakosa u z1p. - M.: Ipoda, 2022. nanHbie

HUDPOBBIE OBPA3BOBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Brenurenanubiehttp:// www.chemnet.ru I'azera «Xumusi» U catT aia yuutens «S uay Ha ypok
XUMUN

http://him.1september.ru  Enunas xomrekmus [OP: TlpenmerHas  Koutekmust — «XHUMHS
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaydHBIE SKCTIEPUMEHTBI: XHUMHMSL.

Komnexuus Poccuiickoro 00111600pa30BaTEIHLHOTO noprasa
http://experiment.edu.ru AJIXUMUK: cauT JLIO. AnnkOepoBoi
http://www alhimik.ru Bcepoccuiickas OJINMITHA 1A IIKOJIbHUKOB 1o XUMHUHU
http://chem.rusolymp.ru  Opranudeckass XUMHS: D3JICKTPOHHBIM YYEOHUK JJII CPEIHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMUU: AJIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITHII KOJUTCIK: Xumus

http://www.chemistry.ru  JluctaHiimoHHass OJUMIIHaga 1O XUMHH: TEJIEKOMMYHHUKAITHOHHBIA
00pa3oBaTeIbHBIN MPOEKT



