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IHosicuuTeabHAA 3aNMCKa

PaGouas mporpamMma 1o XuMu# 11t 00y4aroIIuXcs C 3aICPKKOHM IMICUXUIECKOTO Pa3BUTHS (1anee
— 3IIP) Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHMs MOATrOTOBICHa Ha ocHOBe dexepasbHOTO
rOCyIapCTBEHHOIO 00pa30BaTeIbHOrO CTaHJapTa OCHOBHOro obmero oOpasoBanus (IIpukas
Munnpocsenienuss Poccun ot 31.05.2021 . Ne 287) (manee — PI'OC OOO), denepanbHoii
a/IalITUPOBAHHOM 00pa30BaTeIBLHOM MPOrPaMMbI OCHOBHOTO 001Iero 00pa3oBaHus AJisi 00Y4aroIIuXCs ¢
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (ITpuka3z Munnpocsemenust Poccuu ot 24 Hos6ps 2022 1.
No 1025), denepanpHoit pabodeit mporpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHus M0 YYCOHOMY MTPEAMETY
«Xumusn», DeaepalbHON NPOrpaMMbl BOCIUTAHUsA, C YYETOM paCHpEACIICHHBIX II0 Kjaccam
MIPOBEPsIEMBIX TpeOOBaHUH K pe3yabTrataM ocBoeHus DenepanbHO aganTHpOBaHHON 00pa30BaTeNIbHOMN
IPOrpamMMbl OCHOBHOTO 00111eT0 00pa3oBaHus sl 00YHarOIIUXCS € 3a1€P’KKON IICUXUYECKOTO Pa3BUTHUS
U DJIEMEHTOB COJIEpP)KaHUs, MIPEJICTABICHHBIX B YHUBEpPCAIbHOM Kofudukarope no xumun, Konuenuuu
npernojgaBanus ydyeOHoro mpeamera «XuMus» B 00pa3oBaTelbHbIX opraHuzauusix P®, peanusyromux
OCHOBHBIE 00111€00pa30oBaTeIbHbIE MPOrPAMMBI.

VYueOHblii mpeaMer «XUMHS» BXOAUT B TpeAMETHYI0 o0nacte «EcTecTBeHHOHAy4YHBIE
npeaMeTsl». B cucteme ecTeCTBEHHOHAy4YHOTO 00pa3oBaHUs XUMHUS KaK y4eOHBIA MpeaMeT 3aHUMaeT
Ba)XHOE MECTO B MO3HAHWM 3aKOHOB MPUPOABI, (POPMUPOBAHUN HAYYHOW KapTUHBI MHPA, CO3JTaHUU
OCHOBBI XMMHYECKHX 3HAHWM, HEOOXOJUMBIX ISl MOBCEIHEBHOM J>KM3HM, HABBIKOB 3/I0POBOTO U
0e30macHOTO ISl YeJIOBeKa M OKpY)KAloUle ero cpeiasl oOpasa KM3HHM, a TaKKe€ B BOCHUTAHUU
9KOJIOTHYECKOHN KYJIbTYpPHI.

YcnemHocTh U3y4eHUs] XMMHUH CBSI3aHA C OBJIAJICHUEM XMUMHYECKHM SI3BIKOM, COOJIOACHUEM
mpaBmwi1 Oe3omacHOW pabOThl MPU  BHIMOTHEHHUH XUMHUYECKOTO JKCHEPUMEHTa, OCO3HAHUEM
MHOT'OYHCIIEHHBIX CBSI3€H XMMUU C IPYTUMH NIPEAMETaMU IIKOJBHOTO Kypca.

[TporpamMma BkIIHO4aeT B ce0s OCHOBBI HEOPTaHUUECKOHN U OpraHn4ecKoi XxumuH. [ 1aBHOM nzeeit
IIPOrpaMMbl SBJIETCS CO3/1aHHE 0Aa30BOr0 KOMIUIEKCA OMOPHBIX 3HAHMM MO XUMHHM, BBIPAKEHHBIX B
(dbopMe, COOTBETCTBYIOIIEH BO3PACTY 00YUAIOMINXCS U X 0COOBIM 00pa30BaTeNbHBIM MOTPEOHOCTSM.

B coneprxanuu JaHHOTO Kypca NpeCTaBlIeHbl OCHOBONOJIArarue XMMUUECKUE TEOPETHIECKHE
3HAHHUS, BKJIIOYAIOINE N3YYEHNE COCTaBa U CTPOCHHUS BELIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHMSI,
MIPOrHO3UPOBAHUE CBOWCTB BELIECTB, UCCIIEI0BAHNE 3aKOHOMEPHOCTEH XMMHUECKUX IPEBpAIICHUN U
IIyTeH yNpaBICHUS MU B LEJSAX MTOJIyYEHHUS BELIECTB U MAaTEPUAJIOB.

TeopeTnueckyro OCHOBY W3Y4YE€HHsI HEOPraHMUYECKONH XUMHUU COCTABIISIET AaTOMHO-MOJIEKYIISIPHOE
yuenue, [lepnonnueckuii 3akon [[.M1. MenzneneeBa ¢ KpaTKUMU CBEACHUSIMHU O CTPOEHUU aTOMa, BUAAX
XUMHUYECKOH CBSI3U, 3aKOHOMEPHOCTSIX TPOTEKAHUS XUMUYECKUX PEeaKLUH.

B u3yuenun Kypca 3HauMTEIbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO
MPaKTUYECKUX U J1a0OpaTOPHBIX pPadOT, OMHCAHMIO PE3YJIbTATOB YUYEHHYECKOTO SKCIIEPUMEHTA,
COOJIIOJICHUIO HOPM M ITpaBUI 0€30MacHON paboThl B XMMUYECKOH 1ab0paTOpHH.

Peanuzanus manHOW TporpaMmbl B Tiporiecce oOydeHHst mo3BoiMT obOydaronumcs ¢ 3I1P
YCBOUTB KJIFOUEBBIE XUMUYECKUE KOMIIETEHLIUN U TIOHATH POJIb U 3HAYEHHE XUMHUH CPEIU APYrUX HayK
0 MIPUPOJE.

N3yueHre XUMHUU CIIOCOOCTBYET (hOPMUPOBAHHIO Y 00YYAIOLIMXCS HAYYHOTO MUPOBO33PEHUS,
OCBOCHHIO OOIIEHAyYHBIX METOJNOB (HAOMIO/IEHWE, HW3MEpeHHe, SKCIEPUMEHT, MOJEITHPOBaHUE),
OCBOEHHIO MTPAKTUYECKOIO MPUMEHEHNSI HAYUYHBIX 3HAHWH, OCHOBAHHOT'O Ha MEXIPEIMETHBIX CBS3SX C
npenMeramu  «Oxpyxarouii mup», «®usuka», «buonorus», «l'eorpadus», «Marematuka» u
¢dbopmMHpyeT KOMIIETEHIIMH, HEOOXOMMbIE ISl TIPOJIOJKEHUsT 00pa30BaHus B 00JIACTH €CTECTBEHHBIX
HayK.

N3yueHnne xumMuM crnocoOCTBYeT pa3BuTHIO y oOyuatommxcs ¢ 3[IP mpocTpaHcTBEHHOTO
BOOOpakeHus!, QYHKIIMOHATIBHON IPaMOTHOCTH, YMEHHUSI BOCIIPUHUMATh U KPUTHUECKH aHAJIU3HPOBATh
MHGOPMALIMIO, TPEACTABICHHYI0 B pa3lWyHbIX (opmax. 3HAUUMOCTh NpeAMeTa IS Pa3BUTUSA
KU3HEHHOW KommeTeHIMH oOydaromuxcs ¢ 3[IP 3akiroyaercss B yCBOGHMM OCHOBBI XMMHUYECKHX
3HaHUH, HEOOXOUMBIX JJIS TOBCETHEBHOM JKM3HU; HABBIKOB 3/J0POBOTO U 0€3011acHOTO JIJIs YelloBeKa U
OKpY’Karollen ero cpeapl 00pasa Ku3Hu; GOPMUPOBAHUN HKOJIOTHUYECKOM KYIbTYPHI.



[IporpamMa oTpaxaer cojaepkaHue OOy4YeHHsS NpeAMeTy «XUMHUS» C YYETOM OCOOBIX
oOpasoBarenbHbIX ToTpeOHOCTEH oOydarommxcs ¢ 3[1P. OBnagenne y4eOHBIM MpeaMeTOM «XUMUS
MPEJCTABISET ONPEACTICHHYIO TPYIHOCTh Al oOyuaronxcs ¢ 3[IP. OTo cBs3aHO ¢ OCOOCHHOCTSIMHU
MBICIUTEIBHOMN JIEATENbHOCTH, NEPUOANUYECKUMHU KOJI€OaHUSIMU BHUMAHUS, MaJIbiM 00BEMOM HaMsTH,
HEIOCTaTOYHOCTHIO OOIIEro 3araca 3HaHWW, MOHM)KEHHBIM IO3HABATEIbHBIM WHTEPECOM U HHU3KUM
YPOBHEM PEUYEBOIO Pa3BUTHSL.

Jiis mpeomosieHUs] TPYIHOCTEH B HM3y4eHMH Y4eOHOro mpeaMera «XuUMHUS» Heo0Xoanma
ajanrtanus o0beMa M XapakTepa yd4eOHOro marepuana K I[MO03HAaBaTEIbHBIM BO3MOXXHOCTSIM JaHHOU
KaTeropuum OOy4alomMXCs, Y4YeT HMX OCOOCHHOCTEH pa3BUTHSA: HCIOJIb30BaHHE aJTOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCIOKHEHHE U3y4aeMOro Marepuasia.

IIpy u3ydyeHUHM XUMUM HEOOXOJUMO OCYIIECTBIATh B3aUMOJECHCTBUE Ha IOJIMCEHCOPHOU
OCHOBE.

TeopeTnueckuii MaTepruall pEKOMEHAYETCS U3ydaTh B MPOLIECCE MPAKTUUECKOU JEATEIIbHOCTH.
Bo03M0XHO BbII€NIEHHE OTAEIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBSI3U CO CJI0KHOCTBIO aHAJIM3a TEKCTa
obyyarommumucst ¢ 3[1P. Opranndeckoe €IMHCTBO NPAKTHYECKOW W MBICIUTEIFHON IEATEIbHOCTH
oOyyaroluxcsi Ha ypoKaxX XUMHH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOGHHUIO 0a3MCHBIX
XUMHUYECKUX 3HaHUM U yMmeHud. Oco0oe BHUMAaHME INPU H3YYEHUU XUMUHU YIEISAETCS U3YyUEHUIO
«CKBO3HBIX» MOHATHI U (HOPMUPOBAHHIO HABBIKA CTPYKTYPUPOBAHUS MaTepHana.

[lenu u 3agaun n3y4eHus yueOHOro rnpeamera «XuMHs»

Jns obyuaromuxcs ¢ 3[1P goMunupyroiee 3HaueHne MPUOOPETAIOT TaKUE 1eNH, KaK:

(dopMUpOBaHME MHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TMPUHATHIO PEIIeHUH, CIOCOOHON ananTHpoBaTbcs K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KHU3HU;

HAIpPaBIECHHOCTh 00yYEHHUSI Ha CHUCTEMAaTUYeCKOe MPHOOIICHNE yYaIlIuXCsl K CaMOCTOSITEbHOM
[I03HABATEJIbHOM JESTENbHOCTH, HAy4YHbIM W IPAKTUUECKMM METOAAaM IO3HaHUs, (POpMUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

obOecrieueHe  yCJIOBHM, CHOCOOCTBYIONIMX  MPHUOOPETCHHUIO  OOYYAIONIMMHKCS ~ OIBITA
pa3sHOOOpa3HON JesATeIbHOCTH, TO3HAHMS M CaMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITETEHIMH ), UMEIOLNX YHUBEPCATIbHOE 3HAYEHUE I Pa3IMUHbIX BUJOB JESATEIbHOCTH;

¢dopmMupoBaHUEe yMEHUI OOBSICHATH U OLIEHUBATH SIBICHHUS OKPYXKAIOIEro MUpa Ha OCHOBaHUU
3HAHUU U OTBITA, MOJIYYEHHBIX IPU U3YUYEHUU XUMUU;

dopmupoBaHue y OOyYaromUXCS TyMaHUCTUYECKMX OTHOLICHUH, MOHMMaHMUS I€HHOCTH
XUMUYECKUX 3HAHUN JJIs1 BRIPAOOTKHU SKOJIOTMUECKH 11€J1eCO00pa3HOro MOBEIeHUsI B OBITY M TPYIOBOM
JEATEIBHOCTH B LIENSAX COXPAHEHUSI CBOETO 3/10POBbs U OKPYKAIOLEH IIPUPOAHON CPEBI;

pa3BUTHE MOTHBALMU K OOY4EHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIHUTAHHIO Ha
OCHOBE YCBOEHHs OOIIeYeOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpoduiis U
HaIpaBJI€HHOCTH JaJIbHENIIET0 00yUeHUs.

Kypc HanpaBieH Ha pelieHue cleayonmx 3a/1a4, 00eCneunBaroMX peaan3aHio JUYHOCTHO-
OPUEHTUPOBAHHOTO U AESITEILHOCTHOIO NMOAX0/10B K 00yueHuto XxuMuu odoydaromuxcs ¢ 311P Ha ypoBHe
OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMupOBaHNE TNEPBOHAYAIBHBIX CUCTEMATU3MPOBAHHBIX MPEJCTABICHUN O BELIECTBaX, HX
MIPEBPALICHUAX U PAKTUYECKOM PUMEHEHUH; OBJIaIEHUE MIOHATUIHHBIM alapaToM U CUMBOJINYECKUM
SI3BIKOM XUMUH;

0CO3HaHHE OOBEKTHUBHON 3HAUMMOCTH OCHOB XMMHUYECKOM HAayKH KaK OOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALIEHUI HEOPIraHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBIICHUH )HBOH U HEKUBOW MPUPOJIBL; YITTyOJIeHHE MPEICTaBICHUI 0 MaTepHaIbHOM €IMHCTBE
MUDA;

OBJIa/ICHUE OCHOBAMU XUMHUYECKON IPaMOTHOCTHU: CIIOCOOHOCTHIO aHAIU3UPOBATh M 00BEKTUBHO
OLICHHUBATh >KU3HEHHBbIE CHUTYallMH, CBA3aHHbIE C XWMHUEH, HaBbIKAMU O€30MacHOro OOpalleHus ¢
BELIECTBAMH, HCIIOJIB3YEMBIMU B IIOBCEJHEBHOM JKM3HM; YMEHMEM aHAIM3UPOBaThb U IUIAHUPOBAThH
9KOJIOTHYECKHU 0€3011acHOE MOBEICHUE B IIEJIIX COXPAHEHUS 3710POBbsS U OKPYKAIOIIEH CPebl;



¢dopMHUpOBaHUE YMEHHUI YCTaHABIMBAThH CBSA3U MEXAY PEaJbHO HAOMIONAEMBIMH XUMUYECKIMHU
ABJICHUSAMU M TPOLECCAMM, NMPOUCXOASIIUMH B MHUKPOMHpE, OOBACHATh NPUYMHBI MHOIr000pasus
BELIECTB, 3aBUCUMOCTb HUX CBOWCTB OT COCTaBa M CTPOEHHUSA, a TAKXKE 3aBUCHUMOCTb IPUMEHEHUs
BEUIECTB OT UX CBOMCTB;

nproOpeTeHne ONbITa UCIOIb30BaHMS PA3IMYHBIX METOJIOB 3YUEHHSI BELIECTB, HAOMIOACHNUS 32
UX NPEBPALICHUAMH IIPU NIPOBEIECHUU HECIOXKHBIX XUMUYECKUX HKCIEPUMEHTOB C HCIOJIb30BaHUEM
naboparopHOTo 000PYIOBaHUS U IPHOOPOB;

(dbopMHUpOBaHUE NPEACTABICHUN O 3HAYEHUM XUMHUYECKOW HAyKH M PELIEHUH COBPEMEHHbIX
HKOJIOTUYECKHUX MPOOIIeM, B TOM YHUCIIE B TPEJOTBPALICHUN TEXHOT€HHBIX U SKOJIOTHYECKUX KaTacTpod.

OcoGeHHoCTH 0TOOPA M alaNITALMU Y4€0HOT0 MATEPHUAJIA 110 XUMHHU

Bonbiioe 3HadeHue Ui TMOJHOLIEHHOTO YCBOGHHSI Y4eOHOTO MarepHuaja MMeeT omopa Ha
MEXIIPEIMETHBIE CBSA3H BOIIPOCOB, U3Y4aeMbIX B JAHHOM Kypce, ¢ TAKUMH y4E€OHBIMU IIpeIMETaMU KaK
«[eorpadusy, «dusnkay, «buonorus». [lo3Bossis paccMaTpuBaTh OJUH U TOT K€ Y4€OHBIH MaTepuai
C Pa3HbIX TOYEK 3PEHUs, MEKIPEAMETHBIE CBA3HM CIIOCOOCTBYIOT €ro JIy4lIEeMY OCMBICICHMIO, Ooiiee
IIPOYHOMY 3aKPEIUICHUIO MTOJIyYEHHBIX 3HaHUN U MPAKTUYECKUX YMEHUM.

[Tpy moAroToBKe K ypoKaM y4uTellb JTOJDKEH MPerycMOTpeTh (OPMHUPOBAHUE Y O0yUarOIIUXCS
YMEHHMI aHaIU3UpOBaTh, CpaBHUBATh, 0000IIaTh U3y4yaeMblil MaTepuall, IUIAHUPOBATh MPEACTOSLIYIO
paloTy, OCYILECTBIIATh CAMOKOHTPOJIb. HE00X0JMMO ITOCTOSIHHO CAEIUTh 33 IPABUIIBHOCTBIO PEYEBOTO
odopmiteHns BBICKa3bIBaHUi oOydaromuxcs ¢ 311P.

B cBiM3u ¢ OCOOGHHOCTAMM TOBEAECHUS M JeATesIbHOCTH, oOywatomuxcs ¢ 3IIP
(pacTopMOKE€HHOCTh, HEOPTAHU30BAHHOCTH) HEOOXOAUM CTPOKANIINN KOHTPOIh COOIOCHHUS MTPABHIT
TEXHUKU 0€30MIaCHOCTH IIPU IPOBEIEHUH Ja00paTOPHBIX PA0OT B XUMUUECKOM KaOUHETe.

Bunsl nesareabHocTn odyuyaromuxcs ¢ 311P, o0yciioBiieHHbIE 0CO0BIMHU 00pPa30BaTEIbHBIMH
NMOTPEOHOCTAMHU U oO0ecrneYuBaKIIMEe OCMbBICJIEHHOE OCBOEHHE COJAepP:KaHHUU OO0Pa30BaAHUA IO
npeaMery « XHuMHA»

Copneprxanue BUIOB AedrenbHOCTH oOyvaromuxcs ¢ 3I1P Ha ypokax XuMuu onpezensercs ux
0co0bIMH 00pa3oBaTeNbHBIMU MOTPEOHOCTSIMU. [ToMuMo mmpoko ucnonszyeMbix B @OIT OO0 obmmx
IUIs BceX OOYYarOIIMXCsl BUJIOB JIE€ATENILHOCTH CIIEAYET YCHJIUTh BHUJIbI JESTEIbHOCTH, ClelMpUUHbIE
JUIS JTaHHOM KaTeropuu oOy4aroumxcs, JUisi 00ecredeHUss OCMBICIEHHOTO OCBOEHHS COJEp)KaHUs
o0pa3oBaHMs MO MpPEAMETY: YCHJIEHHE MpPEIMETHO-NPAKTHUECKONW NEATeNIbHOCTH C aKTHBM3aluei
CEHCOPHBIX CHCTEM; YepeOBAHHE BHUJAOB JIEATEIbHOCTH, 3a/€HCTBYIOIIMX pa3IMYHbIE CEHCOPHbBIE
CHUCTEMBI; OCBOCHHME MaTepuaja C ONOpOM Ha alrOpUTM; «IIOIIArOBOCTb» B M3YyUYEHUU MaTepHaa;
HCIOJIb30BaHUE JIONIOJHUTENBHON BU3YyalbHON OMOPHI (IIaHbI, 00pa3Libl, CXeMbI, 1a0JIOHbI, OIIOPHBIE
tabmuubl). st pa3sutus y odydatonuxcs ¢ 3[1P ymenus nenats BbIBOABI, (HOPMUPOBAHHS TPAMOTHOTO
PEUEBOro BbICKA3bIBAaHUS HEOOXOJMMO HCIOJB30BaTh OMOpHBbIE cioBa U kiumie. Ocoboe BHUMaHHE
ClIeAyeT yAeNuTh 00y4eHHIO CTPYKTYPHUPOBAaHUIO MaTepHalla: COCTABICHNE PUCYHOUHBIX M BEpOATbHBIX
CXEM, COCTaBJICHME TaOJHI], COCTaBJICHHE KJIAacCU(PUKAUUU C OOO03HAUEHHBIMU OCHOBAHUSMM MJIst
KJ1accU()MKALMU ¥ HATIOJHEHUE UX NTPUMEpPaMHU U JIp.

Jns obOyuaromuxcsi ¢ 3IIP cyuiecTBeHHBIMU SIBISIOTCS HPUEMbI pabOThl € JIEKCHUECKUM
MaTepuaioM 1o mnpeamery. [IpoBoauTcs crnenumanbHas padoTa MO BBEJCHHMIO B aKTHBHBIN CIOBaph
00y4aroIuXcsi COOTBETCTBYIONIEH TepMUHOJIOTHH. 3yyaemble TEpMUHBI BBOAATCS Ha MOJUCEHCOPHOU
OCHOBE, 00s13aTeIbHa BU3yalbHas MOAJIEPHKKA, AITOPUTMBI pabOTHI C ONpPEAETICHUEM, OTIOPHBIE CXEMBbI
JUIS aKTyaJlu3allii TEPMUHOJIOTHH.

MecTto yyeOHOro npeamera «XuMusi» B y4eOHOM ILIaHe

B cootBetcTBM ¢ DenepantbHbIM roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
obmero oOpa3oBaHus Y4eOHBIH mpenMer «XHUMHUS» BXOAUT B  HPEAMETHYIO  001acTh
«EcTecTBeHHOHayuUHbIE IPEAMETHI» U SIBISIETCS 00513aTEIBHBIM /ISl U3yUEHUSI.

VY4eOHbIM MJIaHOM Ha €€ u3yueHHe oTBeJeHO 136 yueOHBIX 4acoB — 1O 2 4 B HeJenlo B 8 U 9
KJIaccaX COOTBETCTBEHHO.

Conepxanne yueOHOro mnpeaMera «XHMHA», MPEICTaBICHHOE B pabouell mporpamme,
cootBerctByeT ®I'OC OOO, pazpaborano ¢ yderom DenepaabHONl OCHOBHOM 00pa30BaTEIbHOM
IIpOrpaMMbl OCHOBHOTO 00ILero o0pa3oBaHUs MO y4yeOHOMY NpeaMeTy «XHUMHs», COOTBETCTBYET
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denepanbHO  aganTUPOBAaHHOW OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMe OCHOBHOTO OOILIEro
00pa3zoBaHus 00YYAIOIIMXCS C 3aIEPKKON TICUXUIECKOTO Pa3BUTHS.

COJEPXAHMUE YUEBHOI'O ITPEAMETA «XUMUS»

Conep:xkanue o0yuenus B 8 kiacce

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipeamer xumun. *Posb XuMHUM B XKH3HU yeoBeka.™ Tema u BemecTBa. Gu3ndecKkue CBOKWCTBA
BEIIECTB. ATpEraTHoe COCTOSHUE BEIIeCTB. *XuMus B cuctemMe Hayk.® UuCThIC BEIIECTBA M CMECH.
Crnioco0n1 pasnenenus cmeceil. [IpaBmma Ge3omacHoro oOpamieHus ¢ BEIIeCTBAMU U J1a00paTOpHBIM
obopynoBanueM. *[loHsTHE 0 METOAAX MTO3HAHUS B XUMUU.*

ATOMBI ¥ MOJIEKYJIbl. XWMHUYECKHE 3JEMEHTHI. 3HAKH (CHUMBOJIBI) XUMHUYECKHX JJICMEHTOB.
OTtHocuTenbHas aToMHast Macca. [IpocThie U ClI0KHbBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass ¢popmysa. BareHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. *3aKOH MOCTOSHCTBA
cocraBa BeriecTB.* OTHOCUTENIbHAS MOJISKYJISIpHAs Macca. MaccoBast 0l XUMUYECKOTO JJIEMEHTa B
COEIMHEHUH.

Du3nyecKue U XUMUYECKHE SABIICHUSA. XUMUYECKas peakuusd. [[pu3Haku XUMUYECKUX peakiuil.
YpaBHEHHS] XUMHUYECKUX PEaKIUid. 3aKOH COXpaHEHHUs Macchl BemiecTB. Kimaccupukamus XuMUIecKux
peakiuii (CoeuHEeHus1, Pa3I0KEHUs, 3aMEIICHHS, OOMEHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW IOCYAOH, C TpaBUiIamMu paboOThl B
nabopatopuu ¥ TpuéMamMu OOpaIICHUS C JIA0OPATOPHBIM OOOPYIOBAaHUEM; W3YyUCHHE U OIHMCAHUE
(hM3HYECKHUX CBOMCTB 00pa3IioB HEOPTaHUYECKUX BEIIECTB; HAOM0AeHHE (U3HUECKUX (TUTaBJICHUE BOCKA,
TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIMs BOJBI) M XUMHYECKUX (TOpPEHHE
CBEYH, ITPOKAJIMBAHNE MEHOW ITPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIIOTOM) SIBJICHHH, HAOJIIOICHNE U
OIKCaHKE MTPU3HAKOB MIPOTEKAHNUs XMMUUYECKUX peaklnii (pa3ioKeHne caxapa, B3auMoeicTBUE CEpHON
KHCIIOTBI C XJIOpHAOM Oapus, paznoxkeHue ruapokcuaa meau (I) mpu HarpeBaHum, B3auMOJICHCTBHE
xene3za ¢ pactBopoM cosid menu (I));u3yuenue crocoOoB paziencHusi cMmeceil (C MOMOIIbI0 MarHuTa,
(bunbTpoBaHue, BHIMApPUBAHUE, TUCTHILIINS, XpoMaTorpadus), MPOBEJIeHNE OUUCTKU MTOBAPEHHON COJH;
HaOJIIO/ICHWE W OIMCAaHUE PEe3yIbTaTOB MPOBEICHUS OIBITA, WIUTIOCTPUPYIOMIETO 3aKOH COXPaHEHUS
MAacChl; CO3/JTaHMe MOJIeNIel MOJIEKYI (IapOCTEPIKHEBBIX ).

Baxwuelime npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucmopom — 3JIeMEHT W MPOCTOE BEIIECTBO.
Haxoxpaenue kucioposa B mpupoe, Gu3ndeckue U XUMUYECKHEe CBOMCTBA. Peakiuy ropeHus mpocThiX
U CIOXHBIX BemecTB. CrocoObl MONy4eHHs] KUCIOpoAa B JabopaTopuu *M MPOMBINIIIEHHOCTH. *
[Ipumenenue kucnopona. Ilonsrtue o0 oxcumax. KpyroBopor kucmopoma B mpuponae. *O30H —
AJUTOTPOITHAS MOTUDUKAIUS KUCIOPOIa.

TermnoBoit >hdekT XuMUYecKOW peakiud, TEePMOXUMHYECKHE ypaBHEHHUS, DJK30- U
SHIOTEPMUUYECKHE peaKIUU. TOIIMBO: yroyib U METaH. 3arpsA3HEHUE BO3AyXa, YCUIIEHUE TAPHUKOBOTO
s dexra, pazpylieHue 030HOBOTO CJIos. *

Bonopon — sneMeHT u mpocrtoe BemecTBo. HaxoxaeHue Bogopoaa B Mpupoze, hpusnueckue u
XUMUYECKHE CBOWCTBA (HAa TPUMEPE B3aMMOJICUCTBHS C HEMETAUIaMHU W OKCHAAMH METAJUIOB),
MpUMEHEeHHe, *crocoObl monyueHus.* [ToHsATHE 0 KUCTOTaX U COJISX.

KonmuectBo BemectBa. Mosb. MosmsipHasi Macca. 3akoH ABoraapo. MomsipHbIii 00bEM Ta3o0B.
Pacdetsl mo xummueckoit popmyne. PacueTsl MaccoBOi J0JIM XUMHUYECKOTO JJI€MEHTAa B COCTUHEHUH,
KOJIMYECTBA BEIIECTBA, MOJISIPHONM MAacChl, MOJISIPHOrO oOBeMa Ta30B. Pacdyérbl Mo XUMHYECKUM
YPaBHEHUSIM.

*®uznveckue cBoiictBa Boabl.* Boma. Ee cocraB, crpoenme um Monekynbl. *Boma kak
pactBoputenb.* PactBopbl. *[loHsITHE O HACBHIIEHHBIX W HEHACHINIEHHBIX pacTBopax. lloHsaTue
pacTBOPUMOCTH BemIeCTB B Boje.* Pacuer MaccoBoif n07u BemecTBa B pacTBOpe (MPOICHTHAs
KOHIIEHTpalus). MaccoBasi 1015l BEIIeCTBa B pacTBope. *XuMHUYeCKHe CBONCTBA BOJIBI (pa3jiokKeHHe,
peaKIuu ¢ HaTpUEM, OKCHUIIOM KalbIius, okcuaoM cepbl (IV) peakuum ¢ meTamiamMu, KUCJIOTHBIMUA H
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OCHOBHBIMH OKcuaamH). [lonstue 06 ocHoBaHUsX. Pob pacTBOPOB B MPHUPOJE U B JKU3HH YEIIOBEKA.
KpyroBopot Bozbl B ipupoie.* 3arpsizHeHrne NpUpoIHbIX Boa. OXpaHa U OYHUCTKA MPUPOJHBIX BOJ.

Baxwneiimme Kimaccel HeopraHuyeckux coenmHeHuid. Kiaccudukanmss HeopraHm4ecKux
coequHeHnil. Okcuupl: cocTaB, Kkiaccudukanus (KUCIOTHBIE, OCHOBHBIE, *amdoTepHbIe,
HeconeoOpa3yromue - Ha npumepe okcuga yriepona (II) m okcmma azora (II)), mHomenkmarypa.™®
*[lomyuenue® u XMMHUYECKUE CBOMCTBA OKCHUIOB (B3aUMOICHCTBHUE C BOJOW, KUCIOTaMH, IIeI0UaMu).
OcHoBanus. Kiaccudukanuss ocHOBaHMA: MIETOYM W HEPACTBOPUMEBIC OCHOBaHHS. HomeHkiaTtypa
ocHOBaHul. Du3Mueckue M XMMHUYECKHE CBOMCTBA OCHOBAHUU (B3aUMOJICHCTBUE C OKCHUIAMU
HEMETAIIJIOB, KHCIIOTaMH, CoNsiMu). *TlomyueHne ocHOBaHMIA. *

Kucnotel: coctaB, kiaccudukalus, HOMEHKIATypa, (U3NYECKHE M XHMHUYECKHUE CBOWCTBA
(B3anMoJIelicTBHE C METaJUIaMH, OCHOBHBIMH OKCHJIaMHU, OCHOBAaHUSIMH, COJISIMU, Ha TIPUMEPE COJISTHOM
U CcepHOH KHCIOT), *crocoObl mosydeHus.* Psng akruBHoctH MertamwioB H. H. bekerosa. Connm
(cpenHme): HOMEHKIATypa COJeH, *CrmocoObl MOMy4YeHHS®, B3aUMOJICHCTBUE COJIEH C MeTasllaMu,
KHCIIOTaMH, IIeJI0YaMU U COJISIMH, IPUMEHEHHUE.

[Tonstne 00 ampoOTEepHBIX THAPOKCUAAX (HAa MpUMeEpe IMHKAa U *amroMuHHA™): *Xumudeckue
CBOICTBa (B3aMMOJEICTBHE C KUCIOTaMU U I1IeJI0YaMH, pa3joKeHUe MPU HArpeBaHUM) U olyyeHue. *

['eneTndeckast CBA3b MEXKIY KJIaCCAaMH HEOPTAHMYECKUX COSUHEHUN. ['eHeTuuecKue psibl.

XVUMUYECKUH SKCIIEPUMEHT: Ka4yeCTBEHHOE OMpe/esIeHHue COAEpKaHUs KUCIOPOoJa B BO3AYXE;
MI0JIyYE€HUE U U3YYEHHE CBOMCTB KUCIOPOa; HAOMI0eHUE B3aUMOAECHCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHHMSI M MIPEKpallieHus] ropeHus (Ioxkapa); 03HaKOMJIEHUE ¢ 00pasliaMu OKCHJIOB U
OMHMCaHUE MX CBOMCTB; MOJIyYCHHE U M3yYEHUE CBOMCTB BOAOpOa (TopeHue); HalmoieHne o0pasiion
BEIIECTB KOJUYECTBOM | MOIb; MCCIEOBAaHUE OCOOCHHOCTEH pAacTBOPEHHS BEIECTB C PA3IUYHOU
pacTBOPUMOCTBIO; MPUTOTOBJICHUE PACTBOPOB C OIPEIEIEHHOW MAacCOBOW JIOJEH PaCTBOPEHHOTO
BEIIECTBA; B3aMMOJICHCTBHE BOJABI C METaJUIaMH (HATPUEM U KaybliieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); OIPEJEICHUE PACTBOPOB KHCIOT W ILIEJIOYEH € IOMOIIbI0 HMHAUKATOPOB;
uccienoBaHre 00pa3loB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOIIOJACHHE W3MEHEHUS
OKpPaCKH MHJIMKATOPOB B PACTBOpAxX KUCJIOT U LIeJlouel; u3ydyenue B3aumozeiictaus okeua meau(ll) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCIOT C MeETaUIaMHM, pPEAKUUHd HeUTpanu3aluu; I[OoJIyYeHue
HEpPACTBOPUMBIX OCHOBaHMI, BBITECHEHHE OJHOI0 METajula JIPYrUM U3 pacTBOpa COJIM; pEIICHHE
SKCIEPUMEHTAIIbHBIX 337a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN».

Ilepnonnueckuii 3akoH u [lepnoanueckas cuctema xumudeckux inemeHTos . . Menpeneesa.
CrpoeHne aToMOB. XuMHUECKas CBA3b. OKUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH.

[lepBble MONBITKM KJIACCU(PUKALUU XUMUYECKUX 3JeMeHTOB. lloHATHE O rpynmax CXOAHBIX
3JIEMEHTOB (ILEJOYHbIE U IIEIIOYHO3EMEIbHBIE METAJIbl, T'aJOreHbl, MHEPTHBIE Tra3bl). *DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCUABL. *

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema XuMu4eckux sieMeHToB [[.M. Menzeneesa.
Koportkonepuoanas u * nnmunaHonepuogHas™® ¢popmel [leproanueckoit cucteMbl XUMUYECKUX JIEMEHTOB
. 1. Menneneesa. [lepuoasl u rpynmnsl. DU3HYECKUN CMBICIT TOPSAKOBOTO HOMEpPa, HOMEPOB IIEPUOIA
Y TPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oronbl.* DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0onouek atoMoB nepBbIX 20 xuMuueckux daemeHToB [lepuonnueckoii cucremsl [[.1. Menneneena.
XapakTepUCTUKa XMMHYECKOIO DJIEMEHTa II0 ero mnojoxeHuro B llepuommueckon cucreme JI.H.
Menneneena.

*3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB AJIEMEHTOB MaJbIX MEPHUOIOB M INIABHBIX MOATPYII, B
3aBUCHUMOCTH OT aTroMHOro (HOpsSAKOBOro) Homepa 3HadueHue I[lepuoauueckoro 3akoHa H
[Iepuonnueckoi CHCTEMbI XUMUYECKUX JJIEMEHTOB Ul pa3BUTHs HayKu U npakTuku. J[.11. Mennenees
— Y4E€HBIN U TpakJaHuH. ™

Xumnueckas cBa3b. KoBaneHTHas (MosipHast U HETIONIAPHAst) CBA3b. *DIEKTPOOTPHULIATEIEHOCTh
aTOMOB XMMHUYECKUX 3JI€MEHTOB.* VloHHas CBS3b.

Crenenp okucieHus. OKUCINTENBHO-BOCCTAHOBUTENBHbBIE peakuuu. [Ipomecchl okuCcIeHUs U
BOCCTaHOBJIEHUs. OKUCINUTENIHN U BOCCTAHOBUTEIH.
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XVUMUYECKUN OKCIIEPUMEHT: H3ydeHHe oOoOpa3loB BEUIECTB METAIUIOB M HEMETAIUIOB;
B3aUMOJICICTBUE THJAPOKCHIA ILIMHKA C pPACTBOPAMH KHCIOT M IIEIOYEH; NPOBEIECHHE ONBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (ropeHue, peaxkiuu
pa3oKeHus, COCAMHEHNUS).

MexpeameTHbIe CBSI3H

Peanuzanus MeXIpeIMETHBIX CBA3EH MPH U3YYEHUN XUMHUH B 8 KIIacce OCYILECTBIIACTCS Yepes
UCIIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHSTHIH, TaKk W MOHSATHH, SBISIOMIAXCS
CHCTEMHBIMH JUISI OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAy4YHBIH (PaKT, TMHOTE3a, TEOpHs, 3aKOH, aHAJIM3,
CHHTE3, Kiaccu(UKanus, MepuoJUIHOCTb, HAOII0IeHHEe, SKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHUE,
MOJIETIb, SIBJICHUE.

@dwusuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHI, H30TOIbI,
PaaoaKTHBHOCTB, MOJIEKYJIA, HJIEKTPUUECKUH 3aps]], BEIIECTBO, TEI0, 00BEM, arperaTHOEe COCTOSTHHE
BEIIECTBA, ra3, PU3MUecKue BEITNUNHBI, CIUHHUIIBI U3MEPEHUS, KOCMOC, TUTaHETHI, 3BE3/161, COHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

Conep:xxanue 00y4yeHus B 9 Kiacce

BeniecTBo n XMMHUeCKask peaKkius

Ilepunoguueckuii 3akoH. Ileproguueckas cucrema xumudeckux snemeHToB [l M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHHU CBOWCTB XMMHYECKHUX 3JIEMEHTOB IIEPBBIX TPEX
[IEPUOJIOB, KallWs, KaJbLUsl M UX COEAMHEHUH B COOTBETCTBUU C TOJIOKEHHUEM OJIIEMEHTOB B
[lepronnyeckoit cucTeEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BHJbl XUMHUYECKOW CBA3M. THUIBl KPUCTALIMYECKUX PELIETOK,
*3aBUCUMOCTb CBOICTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKY U BUJIa XUMHUECKOU CBA3U. *

Knaccudukanus 1 HOMEHKJIaTypa HEOpPraHMUECKHUX BELECTB (MEXIyHAPOIHAs U TPUBHUATIbHAS).
XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KJIaCCaM HEOPTaHUYECKUX COECIUHEHMH,
TeHETUYECKas CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMHUYECKUX peakIUil MO pa3iMYHBIM NpU3HAKaM (IO YUCIY M COCTaBy
Y4acTBYIOIIMX B PEAKIUU BEIIECTB, M0 TEMJIOBOMY 3(PQEKTy, N0 U3MEHEHHUIO CTENEHEH OKHUCIEHUS
XUMHUYECKHX JIEMEHTOB, *110 00paTUMOCTH, 0 YYacTHUIO KaTaju3aTopa).* DK30- U 3HI0TepMHUUECKHE
peakuuu. *TepmoxumMuyeckue ypaBHeHuUs. *

*[lonate 0 cKOpOCTH XHMMHYecKoil peakiuu. IloHsTHE 00 OOpaTHMMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakiusax. [IoHATHE 0 TOMOT€HHBIX U FeTePOTreHHbIX peakuusax. [IoHATHe 0 XUMHUYECKOM
paBHOBecHH. CMelllEeHNE XUMHUYECKOT0 paBHOBeCHS. DaKkTOPBI, BIMSIOIINE HA CKOPOCTh XUMUYECKOU
peaKkuuu 1 MoJ0XKEeHNEe XUMUYECKOro paBHOBECHSI. *

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUH, HJIEKTPOHHBI  OalaHC  OKUCIUTEIbHO-
BOCCTaHOBUTENIBHOUN peakiuu. CocTaBieHUuEe YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA
C UCTIOJIb30BaHUEM METO/1a SJICKTPOHHOT 0 OanaHca.

Teopust HNEKTPOTUTUYECKON TUCCOLMALAN. DIEKTPOJTUTUYECKAS JUCCOIUALINS. DIECKTPOIUTHI
U HEINEeKTpoJuThl. KaTHoHbl, aHMOHBI. *MeXaHM3M JUCCOIMALMU BELIECTB C PAa3IMYHBIMU BUJIaMHU
XuMu4eckou cBs3u. [lonsTre o cTenenu aucconuanuu.® CUIbHBIC U CJIa0bIe AIEKTPOIUTHI.

Peakuiuu noHHoro ooMeHa. Y cioBus MpOTEKaHUs peakuii HOHHOTo oOMeHa 710 KoHua. [lonHble
U COKpAIlIEHHBIE HOHHBIE YPAaBHEHUS PEaKIMi. XMUMHUYECKHE CBOMCTBA KUCJIOT, OCHOBAHUN U COJIEH B
CBeTe MpecTaBieHuil 00 AneKTpoauTrdeckoi qucconnanuu. Cpena pactBopa. KauecTBeHHbIE peakiuu
Ha KaTUOHBI M AaHUOHBIL: XJIOPUJ-, OpPOMU-, HOU-, CYyIb(daT-, KapOOHAT-, CUITUKAT-, pochaT- aHMOHBI;
THJIPOKCUI-UOHBI; KATHOHBI aMMOHUS, MarHus, KaJbIs, AIIOMUHUS, kene3a (2+) u (3+), meau (2+),
LIMHKA, IPUCYTCTBYIOILIUE B BOJHBIX PaCTBOPAX.

XVMMUYECKUN DKCHEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMU KPUCTAIUIMYECKUX PELIETOK
HEOpPraHMYECKHUX BELIECTB — METa/NIOB W HeMeTalioB (TpaduTa U anmasa), CIOKHBIX BEIECTB
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(xmopuaa HaTpuUs); HMCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XWMHUYECKOM pPEaKIHUUd OT BO3ICHCTBUS
pa3nuyHbIX  (AKTOPOB; HCCIEIOBAHHWE AJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEILIECTB, Ipoliecca
JMCCOIMAIIMU KUCIIOT, MISNI0Ye 1 coyiel (BO3MOXKHO UCIIOJIB30BaHUE BUICOMATEPHUATIOB); TIPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAaHUS peakivii HOHHOro oOMeHa (0Opa3zoBaHME OCaJKa,
BBIJICJICHWE Ta3za, OOpa30BaHHME BOJIbI); OIBITOB, WUIIOCTPUPYIOMUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peaKIuil (TOpeHue, peakluuu pa3joKeHUs, COCIUWHEHHS); paclo3HaBaHUE
HEOPTaHMYECKUX  BEIIECTB C IOMOINBIO KAUeCTBEHHBIX pEAKIHMA HA HOHBI;, pEIICHUE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hewmerannel u ux coenuHeHus

OOmast xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIE CTENCHH
okucieHus. CTpoeHue u pU3nUecKue CBOMCTBa MPOCTHIX BELIECTB — I'aJON€HOB. XMMHUYECKUE CBOMCTBA
Ha IpuMepe XJjopa (B3auMOJEHCTBHE C MeTalJlaMHM, HEMETa/llaMH — BOJOPOAOM U KHCIOPOJOM,
*menoyamu™®). Xnoposopopoa. CossiHast KUCIOTa, XUMUYECKUE CBOMCTBA, *Nody4yeHue™, IpuMeHeHHe.
* JleficTBHE XJIOpa U XJIOPOBOAOPO/1a HA OPraHU3M YesioBeKa.* BaykHenIne XJI0puIbl U UX HaXO0XKJICHHE
B IIPUPOJIE.

OO6mias xapaktepuctuka 35eMeHToB VIA-rpynmnel. OcCOOEHHOCTH CTPOEHUSI aTOMOB KHUCIIOpOa
U cepbl. XapaKTepHble CTEICHH OKUCIICHHS.

Crpoenue u (u3znyecKkue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpbl. AJUIOTPOIHBIE
MOJU(UKAIMK KUCIOPOAA U cepbl. XUMUYECKHE CBOWCTBA cepbl (B3aUMOIEHCTBHE *C HeMeTalaMu™ —
BOJIOPOJIOM H KHCIIOPOJIOM, METaJUIaMH, *KOHICHTPHPOBAHHBIMU a30THOH M CEpHOW KHCIOTamH).*
CepoBoniopoJi: cTpoeHue, pU3NYecKue U XMMUYECKHE CBOMCTBA (KUCIIOTHBIE U BOCCTAHOBHUTEIbHbBIE
cBoricTBa). OKCHIBI cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCUI0B. CepHast KucioTa: (u3ndeckue u
XUMHYecKHe cBoiicTBa (o0mue u cnenuduyeckue). Coau cepHON KUCIOThI, KAUECTBEHHAs PEaKIMs Ha
cyiabgar-uoH. CepHucras kuciorta. *XUMHUYECKHE pPEaKLUH, JieXkKalllue B OCHOBE IPOMBILIIEHHOTO
crioco0a rnoJytyuyeHust cepHoil kucinotel. * Haxoxenue cepbl U e€ coenuHeHuid B npupoze. llpumenenne
Cephl U €€ COCTMHEHHI B OBITY U B IPOMBIIIUIEHHOCTH. * XUMHUECKOE 3arpsi3HEHHE OKPYKAIOIIEH CpeIbl
COEMHEHUSIMH cepbl (KHUCIOTHBIE MAOXKIHU, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
MIpeIoTBpALCHHS. *

OOmast xapakTepucTHka 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOSHHsI aTOMOB a30Ta U
dbocdopa, xapakTepHbI€ CTETIEHU OKHCIICHUS.

A30T, pacipocTpaHeHHe B PUPoJE, PU3NUECKUE U XMMUYECKHE CBOMCTBA (B3aMMOAECHCTBHE C
MeTaJlJIaMi U HEMEeTa/lllaMU - KUCJIOPOJOM M BoaopoaoMm). KpyroBopor azora B mpupoje. AMMuUax:
¢usznyeckue M XUMHUYECKHE CBOMcTBa (OKHCJIEHHE, OCHOBHBIE CBOMCTBa BOJHOIO pAacTBOpa),
*monmyyenue®* u npumeHeHue. Coaum aMMOHUS: COCTaB, (U3MYECKUE M XHUMHUYECKHE CBOMCTBA
(pa3noxeHue, B3aUMOJCHCTBHE CO IIeNOoYaMH), NMpUMeHeHHe. KauecTBeHHas peakuus Ha HOHBI
aMMOHHUA. A30THas KucioTa, e€ (u3nyecKkue U XUMHUYEeCKue cBoiicTBa (olmue u crenuduyeckue),
*nonydyenue.* Hutparel (pasnoxenue). A3oTucras Kuciora. Mcnoiab3oBaHHWE HUTPATOB M COJeH
aMMOHMSI B KauecTBE MMHEPAJbHBIX YAOOpeHHi. *Xumuueckoe 3arps3HEHHE OKpY)Karollel cpeiabl
COETMHEHUSMH a30Ta (KUCIOTHBIE JOXAH, 3arpsI3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB). ™

®ocdop, *ammorponusle Moaupukanuu docdopa,* ¢GuznUecKUe U XUMHUECKHUE CBOWCTBA
(B3auMozielicTBUE C MeETaUlaMH, HEMeTalllaMHu, *KOHIIEHTPUPOBAaHHBIMU Aa30THOH U CepHOMU
kuciotamn).* Oxcun pocdopa (V), oprodochopras kucnora: GU3NIECKUe U XUMUYECKUE CBOMCTBA,
*nomyuenue.* *IloHsiTHEe 0 MUHEPANBHBIX YI0OpEHUAX: HUTPAThl U pocdatsl. [loHATHE 0 KOMIUIEKCHBIX
ynoOpenusx.* OOmas xapakTepuctuka 3reMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB
yriaepoaa U KpeMHus. BaleHTHOCTh U XapaKTepHble CTENIEHH OKHCIIEHUSI aTOMOB YIJIepoJia U KPEMHHUSI.
Pacnipoctpanenue yriepona B IpUpoJi€, XapaKTEPHBIE CTEIIEHN OKUCIICHUS.

VYrnepon, annorpomnsbsie Mogudukanuu (rpadur, anMas), Gusndeckre 1 XMuMUYecKUue CBOMCTBa
MPOCTHIX BELIECTB (B3aMMOJICHCTBHE C METAJIaMH, HEMETaJUIaMH, *KOHIIEHTPHUPOBAHHBIMU a30THON U
cepHoii kuciotramu)* Apcopomusi. KpyroBopor yriepoga B mpuponae. OKCHABI yriepona, ux
¢u3nyeckue U XMMUYECKHE CBOMCTBA, MOIy4YE€HUE M MPUMEHEHHUE, NeiCTBUE HAa OPraHU3M 4YeJoBeKa.
*Jkonoruyeckue npodsieMsbl, CBA3aHHbIE ¢ OKcuaoM yriepona(IV); runoresa riodaabHOro NOTEMICHUS
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KIIUMarta; NapHUKOBBIA 3¢ddexr.* YronpHas kucnota u e€ coid, MX (U3NYECKHE U XUMHYECKUE
CBOICTBa, *monydyeHue u npumeHenue.* KauectBeHHas peakuusi Ha KapOOHAT-HOHBIL. Mcronb3oBanue
KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIJICHHOCTH M CEIbCKOM XO03SICTBE.

OO6mue npeacraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOEHHUS OPraHUYECKUX COCTUHEHHM
yriepoaa (Ha mpuMepe MeTaHa, STWJICHA, dTaHOJA, YKCYCHOW KUCIOTHL. *MX cOCTaB M XMMHUYECKOE
ctpoenue. Knaccudukanus oprannueckux emiects.® [ToHsTHE 0 OMOTOrHYECKH BaXKHBIX BEIIECTBAX:
XKHpax, Oenkax, yriaeBoJax — U UX pOJIH B KHU3HH YeJIoBeKa. *MaTepraabHOe eTMHCTBO OPraHHYECKUX
Y HEOPTaHUYECKUX COCAMHEHUN. *

KpemHuuii, ero ¢pusndeckue 1 XMuMUIECKUe CBOWCTBA (Ha TPUMEPE B3aMMOICHCTBHS C METaJIIaMH
U HemeTayulamMu), *monydeHue®™ wu mnpumenenue. *CoenuHEeHHS KpeMmHHs B mnpupone. OOmme
npencraBicHuss o0 oxcuae kpemHus(IV) m kpemnmeBoi kuciore. Cwimkarel, (U3HYECKUE U
XUMHUYECKHE CBOMCTBA, MOJIyYEHHUE U TMPUMEHEHHE B OBITY, MPOMBIIICHHOCTH (B MEIUIIMHCKOM,
AJEKTPOHHOMN, CTPOUTENBHOM M np.). BakHelinmue cTpouTenbHbIE MaTepualbl: KEpaMuKa, CTEKIIO,
LIEMEHT, O€TOH, kene300eToH. [IpobieMbl 6e30MacHOro UCIOIb30BAHUS CTPOUTENBHBIX MaTEPHAIIOB B
MOBCETHEBHOM KU3HU. *

XUMUYECKUN IKCIIEPUMEHT: U3ydeHHe 00pa3[0B HEOPraHMUECKUX BEIIEeCTB, CBOWCTB COJISTHON
KHUCJIOTBI; TPOBEJEHNE KAa4eCTBEHHBIX PEAKIUH Ha XJIOPUA-MOHBI M HAONIOJCHUE TPU3HAKOB HX
MIPOTEKAHMUsI; OTBITHI, OTpaXxaromire (U3nIecKre 1 XUMUYECKHE CBOWCTBA T'aJIOTEHOB U UX COeTMHEHUHN
(BO3MOXHO  HCIOJIb30BAaHHUE BHJICOMATEPUANIOB); O3HAKOMIJICHHME C oOpa3laMu  XJOpPHUJIOB
(rajoreHuI0B); O3HAKOMIIEHHE ¢ O00pa3laMu cepbl U €€ COeNUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpUAJIOB);  HAOJNIOZEHUE  mpolecca  OOyriaMBaHMs — caxapa  MOJI  JACHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHON KHCIIOTHI; M3Yy4Y€HHE XHMUYECKHUX CBONCTB pa30aBIEHHOW CEpHOUN
KHCJIOTBI, TPOBENEHHE KAYECTBEHHOH peaknuu Ha Ccyab(haT-HOH W HaOMIOJeHHe Npu3HaKa eé
MPOTEKaHMsI; O3HaKOMJIeHHE C (U3MYECKMMHU CBOWCTBaMHM a3oTa, (ochopa W uX coenuHeHUH
(BO3MOXHO HCIOJB30BAaHHE BHJIEOMATEPHUAIOB), 00pa3maMu a30THBIX U (ocOpHBIX yHOOpeHMIT;
MOJIyYeHHE aMMHaKa ¥ U3y4eHHEe ero CBOMCTB; MPOBEACHUE KAUECTBEHHBIX PEaKIMii HA MIOH aMMOHUS
u (pochar-uoH 1 U3ydueHHEe NPU3HAKOB UX IPOTEKAHUS, B3aUMOIEHCTBIE KOHLIEHTPUPOBAHHOW a30THOMN
KUCIOTBl C MeAblo (BO3MOXHO HCIIOJIb30BAaHWE BHJEOMATEpUaloB); H3ydeHHE MoJenei
KpUCTAININYECKUX PEIIETOK anmasa, rpaduTa; 03HAaKOMIIEHHE C POIIECCOM aJCOPOLIMH PaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM MPOTHMBOTa3a; MOJy4YEHHE YIJIEKHCIOro Tra3a u
U3Y4YEHHE €ro CBOMCTB; IPOBEJECHUE KAayeCTBEHHBIX peaklMi Ha KapOOHAaT- U CHJIMKAT-HOHBI
U U3y4yeHHe MPU3HAKOB HUX  NPOTEKaHMs; O3HAKOMJIEHME C TPOAYKLIHUEH  CHIMKAaTHOM
MIPOMBIIIJIEHHOCTH; pEIIeHHE SKCIEPUMEHTAIbHBIX 3aJad Mo TeMe «BaxHeillne HeMeTamibl U UX
COEIUHEHUS.

Mertamisl 1 BX COSTUHEHUS

OO0mras XxapakTepUCTUKA XUMHUUECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TOJIOKEHUS
B llepuomnueckoin cucreme xumuuyeckux dieMmeHTOB /JI. M. MeHneneeBa M CTpOEHHS aTOMOB.
Crpoenne wMetamwioB. Meramauyeckass CBS3b W METAUIMYECKas KPUCTAIIMYECKAss pEelIETKa.
DIEKTPOXUMHUYECKUM Psii HANPsKEHUH MeTauioB. Ou3nueckue U XMMUYECKHEe CBOMCTBAa METAJIOB
(B3amMoOJIeliCTBHE C KHCIOPOIOM, BOJOM, KHcIOoTamMu). *OO0mme crnocoObl MOMy4YeHUS METaJlIOB.
[ToHsiTHE O KOPPO3UK METAIITIOB, OCHOBHBIE CITOCOOBI 3aITUTHI X OT KOppo3uH. CruiaBsl (CTalb, YyTYH,
TIOpATIOMUHUN, OpOH3a) U X MPUMEHEHHE B OBITY U IPOMBIIIUIEHHOCTH. *

[Ilenounbie MeTamibl: nojioxkenue B Ileproanueckoi cucteMe XUMUYECKUX 3yemeHToB Jl. U.
MenpeneeBa; ctpoenne aToMoB. HaxoxaeHnue B npupoje. Ou3zndeckue U XUMUYECKHUE CBOMCTBA (Ha
npuMepe HaTpus u Kanus). OKCUIBI M TUAPOKCHUIBI HATPUSA U Kanus. [[puMeHeHne men0uHbIX METAIOB
U UX COCOUHEHMI.

[IlenoyHo3eMeNbHBIE METAJJIBI MarHUd M KajblMil: moJsioxkeHue B [lepuogmueckoil cucreme
xuMuueckux dneMeHtoB /. . MeHneneeBa; CTpoeHHME HX aTOMOB; HaXOXJIECHHE B IPUPOJE.
dusnyueckrue U XMMUYECKUE CBOMCTBA MarHusl M KajibIus. BaxxHenme coequHeHns Kaabius (OKCHUI,
rUApoKcH, conu). *JKECTKoCTh BOMBI U CIIOCOOBI €€ yCTpaHeHus. *

AmomuHuii: mnonoxenne B Ilepuogmueckoit cucreme xumuueckux saemeHto [l W.
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MenpeneeBa; CTPOCHHE aTOMa; HAXOXKJICHUE B npupoje. PHU3MUYECKUE U XMMHUYECKUE CBOMCTBA
amoMuHMS. AM(OTEpHbIE CBOMCTBA OKCHJIA U THIPOKCHIA ATFOMUHHUS.

JKeneso: nonoxenue B [lepuoguueckoit cucreme xummdeckux sieMeHToB /1. M. Menpeineesa;
CTpOCHHE aroMma; HaxoxJIeHue B mnpupoje. Dusmueckne © XUMHUECKHE CBOICTBa Keje3a
(B3auMoOJIeHiCTBHE C METAJJIaMH, KUCIOTaMU U cosisiMu). Okcunbl, ruapokcuibl u conu skenesa(ll) u
xene3a(lll): cocras, cBoiicTBa U *monydeHue. *

XUMHUYECKUN OSKCHEPUMEHT: O3HAKOMJICHHE C O00pa3laMd METaJJIOB U CIUIABOB, UX
(bu3MYECKUMHU CBOMCTBAMU; M3y4EHHE PE3yJIbTAaTOB KOPPO3UH METAJIOB (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHJA KAJbIUs W HATPUs C BOJOH (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEpUaoB); HCCIEA0BaHNE CBOMCTB )KECTKOW BOJIBI; MpoOIIecca FOPEeHus sKele3a
B KUCJIOpO/ie (BO3MOXKHO UCIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); MIPU3HAKOB MPOTEKAHUS Kau€CTBEHHBIX
peaknuii Ha WOHBI (MarHus, KaJblus, amroMuHus, nuHKa, xkenesa(ll) m xenesa(lll), memu(Il));
HaOJIIOJICHUE W OIMHUCAHKE IPOIECCOB OKpANIMBAHUS TUIAMEHU HOHAMHU HATPHS, KalWsl W KaJbIUs
(BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB); HCCIIEOBAaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA
QTIOMUHHUS ¥ TUAPOKCH/IA IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeine MmeTauibl
U UX COCTUHEHUS».

XHUMHS ¥ OKpYXkKarolas cpena

*HoBple MaTepuraibl M TEXHOJIOTUH. BelecTBa 1 MaTepuasbl B IOBCEIHEBHOM JKU3HU YEJIOBEKA.
XuMmus 1 310poBbe. bezonacHoe HCIONb30BaHUE BEIIECTB M XMMHUECKUX peakiuil B ObITy. [lepBas
IIOMOLUIb MPU XUMHUYECKUX 0KOrax U oTpaBieHUsX. OCHOBBI 3KOJIOTMYECKON I'PaMOTHOCTH. *

*XUMHUYECKOe 3arpsi3HEHUE OKpYXKarollel cpenbl (mpefenbHas IOMYyCTHMas KOHIICHTPAIs
BemiectB — [1/IK). Poip xumun B pemieHnu 3K0JI0rHYecKux mpooiaem. *

*[IpupoaHbIE WCTOYHUKU YIIIEBOAOPOJOB (Yroiib, MPUPOAHBIN ra3, He(Th), MPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH. *

XYUMUYECKUN SKCIIEPUMEHT: H3ydeHHE O0pa3lloB MaTepHalioB (CTEKJIO, CIUIABbl METAIJIOB,
MOJINMEPHBIC MaTepUaIbI ). *

MesxnpeaMeTHBIE CBSI3U

Peanu3zanus MexnpeIMEeTHBIX CBS3E€H NMPU U3YUYEHUU XUMHH B 9 Ki1acce OCYIIECTBIISETCS Yepes
UCTOJb30BAaHUE KaK OOIIMX ECTeCTBEHHO-HAYUHBIX MOHATUH, TaKk W TMOHATUH, SBISIOMUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01e ecTeCTBEHHO-HAay4YHbIE MOHATHUS: HAy4HbIN (hakT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJM3,
CUHTE3, KJIacCU(PUKaIus, IePUOAUYHOCTb, HaOMI0IeHNE, IKCIEPUMEHT, MOJIETITUPOBAaHUE, U3MEPEHHE,
MO/IeJIb, SIBJIEHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOTOTrUs, MaTepHUabl.

®usnka: MaTepus, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIUJI, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsill, IPOBOJHUKH, MOJIYIPOBOJHUKH, TUIJIEKTPUKH,
(hOTORJIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHUE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTb,
KpUCTaJUIM4ecKas peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, €IUHHIIBI M3MEPEHMs, KOCMHYECKOe
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

Buonorus: ¢orocunTes, npixaHue, Ouochepa, SKOCHUCTEMa, MUHEpPAIbHBIE YHIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAJBl, TOPHBIE MOPOJIBI, MOJE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlnanupyemMsble pe3yabTaThl 0CBOCHUS Y4eOHOI0 MpeAMeTa «XMMHUsD» HA YPOBHE OCHOBHOI'0
o01iero oopazoBaHus

JIN4HOCTHBIE pPe3y/IbTAThI:

JIMaHOCTHBIE Pe3yabTaThl OCBOCHHSI TPOTPaMMbI OCHOBHOTO 00IIIeT0 00pa30BaHUs JOCTUTAIOTCS
B X04€ 06y11eH1/1$1 XMW B COIUHCTBEC y‘—Ie6HOI71 U BOCIIUTATEILHOU NCATCIIPHOCTHN B COOTBECTCTBHUU C
TPAIUIIMOHHBIMU POCCUUCKUMH COLIMOKYIBTYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH,
NPUHATHIMU B OOLIECTBE IMpaBWJIaMd M HOPMaMU TIOBEJIEHUS U CIHOCOOCTBYIOT Ipolieccam
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CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUATN3AIIMH 00yUYaIOIIUXCS.

JIn4HOCTHBIE pe3yNbTAaThl OTPAXKAIOT TOTOBHOCTH O0YUYaOIINXCSl PYKOBOJCTBOBATHCS CUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PacIIMPEHHE OIIbITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTHU:

1) naTproTHYECKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOUICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY
HACJIEINI0, TOHUMAHUS 3HAUYCHHUSI XUMUYECKON HAayKH B )KU3HU COBPEMEHHOTO 00IIECTBA, CIIOCOOHOCTH
BJIQJIETh JOCTOBEpHON HHMOpManMeld O TMepeloBbIX JOCTHKEHHUSIX M OTKPBITUSX MHUPOBOH U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpa U OOILECTBA;

2) rpax/1aHCKOT0 BOCIIUTAHMUS:

IIPEJICTaBJIEHUS O COLIMAJIbHBIX HOPMaXx U IIPaBUJIaX MEKIMUYHOCTHBIX OTHOLLEHUH B KOJUIEKTHUBE,
KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, YyueOHOMCCIEA0BATEIbCKOM,
TBOPYECKOM U IPYrUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOH AEATEIbHOCTU
IIpU BBIOJHEHUN Y4eOHBIX, MO3HABATEIbHBIX 3a/lad, BBIMOJHEHUM XHUMHUYECKHUX 3KCIIEPUMEHTOB,
CO3JIaHUH YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIM B TPOLIECCE ITOM
y4eOHOU NesTeNIbHOCTH, TOTOBHOCTU OIICHHBATh CBOE IOBEJIEHHUE M TOCTYNKH CBOUX TOBAPHUIIEH C
MO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN OCTYIKOB;

3) IEeHHOCTU HAYYHOTO TTO3HAHMSI:

MHUPOBO33PEHUYECKUX MPEICTABICHUM O BEIIECTBE U XMMHUECKON peaklMy, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIONINX OCHOBY JIJIsl IOHUMAHUS CYIIIHOCTH HAYYHOU
KapTUHBI MHMpA, IPEJICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IMPUPOJIbI, B3AUMOCBS3SIX
YeloBeKa ¢ MPUPOTHOM CPeloil, O poJik XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

[IO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHbIX Ha IIOJIyUY€HHWE HOBBIX 3HAHUH 10 XUMHH,
HEOOXOIUMBIX JJIsi O0BSICHEHHS HaOJII01aeMbIX MTPOIIECCOB U SBICHUIA;

[I03HABATEJIbHON, MH(MOPMAIMOHHON M YWUTATEIIbCKOW KYyJIbTYphl, B TOM 4YHCIIE HaBBIKOB
CaMOCTOSITENILHOM paboThl C Y4eOHBIMH TEKCTaMM, CIPABOYHOW JUTEPATypoO, OOCTYHMHBIMU
TEXHUYECKHMH CPEACTBaMH HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeca K OOY4YeHHI0O U T03HAHMIO, JI0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHONW M HCCIEAOBATEIBCKOM JEATEIHPHOCTH, K OCO3HAaHHOMY BEIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HAHHUS IICHHOCTH U3HU, OTBETCTBEHHOTO OTHOLIEHMSI K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 >KU3HHU, OCO3HAHMSI MOCIEICTBUN U HENPUSITHUS BPEIHBIX NPUBBIYEK (YHNOTpeOIeHUs
aJIKOTOJI, HApKOTUKOB, KypEHHUs), HEOOXOJUMOCTH COOJIIOJCHHMsS TpaBuil O€30MacHOCTH TpHU
oOpallleHuu ¢ XUMHUYECKUMH BEILIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpyZI0BOr0O BOCIIMUTAHUS:

MHTEpeca K MPaKTUYECKOMY M3y4eHHUIO Npodeccuil u Tpyna pasiMyHOrO poja, yBaK€HUE K
TPYLy U pe3ynbTaTaM TPYAOBOM JNEATEIBHOCTH, B TOM 4YKCJE HA OCHOBE NPUMEHEHUS NPEIMETHBIX
3HAHUU 110 XMMHH, OCO3HAHHOT'O BBIOOpA MHAUBHUAYAIbHON TPAEKTOPUH MPOJOKEHUsT 00pa30BaHus ¢
y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOLIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH,
yCHenrHo mpodecCHOHaTbHON JESTEIPHOCTH M PAa3BUTHUS HEOOXOJUMBIX yMEHHH, TOTOBHOCTHh
alanTHPOBATHCS B MPO(ECCHOHANBHOM cpene;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTHYECKHU 11€71€CO00pa3HOro OTHOILIEHUS K MPHUPOJEe KaK MCTOUHUKY KU3HHM Ha 3emie,
OCHOBE €€ CYIIeCTBOBAHMS, IMOHMMAHMS LIEHHOCTH 3/0pOBOTO M Oe3omacHoro obpasza »KU3HH,
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (DM3MYECKOMY U IICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUS
LIEHHOCTH COOJIOJIEHUSI TpaBUil OE30MAaCHOTO MOBEIEHHUs MpH pabdoTe C BEIIeCTBAMH, a TaKkKe B
CUTYaLUAX, YTPOXKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATh 3HaHUS, MOJy4yaeMmble NMPHU W3YYEHHHM XUMHH, JUIs pelleHus 3ajad,
CBSI3aHHBIX C OKPY)KAIOIIEH NPUPOJHON CpENOM, MOBBIIEHUS YPOBHS SKOJIOIMYECKON KYNIbTYpHI,
OCO3HaHHUA TJ00aJIbHOIO XapaKTepa IKOJIOTMYECKUX MpOoOJIeM U IMyTell HUX pelIeHHs MOCPEeACTBOM
METOJI0B XHUMHU;
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OKOJIOTMYECKOTO  MBIIIJICHHUS,, YMEHHUS PYKOBOJCTBOBAThCSI WM B  IIO3HABATEIBHOM,
KOMMYHHUKATUBHOM M COI[MAJIbHON MPAKTHUKE.

MeTtanpeaMeTHble pe3yJibTAThI

MeranpeaMeTHbie pe3yibTaThl OCBOCHHS 00pa30BaTEIbHOW MPOTPAMMBI 10 XMMHHU OTPAXKAIOT
OBJIQJICHHC YHUBEPCATHHBIMU MTO3HABATEIILHBIMU JICHCTBUSMU, B TOM YHCIIE:

1) 0a30BbIE JJOTUYECKUE NECTBUS:

BBISIBJISITH IPUYHHBI M CJICICTBUS MTPOCTHIX XUMUYECKUX SIBIICHU;

OCYILECTBIISATH CPABHEHUE, KIACCUPUKAIIINIO XHMUICSCKHX BEIIECTB 110 3aJaHHBIM OCHOBAHHSIM H
KPUTEPUSIM ISl YKa3aHHBIX JIOTHYECKHX OIEpaIlyii;

CTPOHUTH JIOTUYECKOE CYXKICHHE TIOCJIe TPEABAPUTEIBHOIO aHajiu3a, BKIIOYAIOIIEE
YCTaHOBJICHHE MPUYUHHO-CIICICTBEHHBIX CBS3EH

CO3/1aBaTh, IPUMEHSTh U MPEOOPA30BBIBATH 3HAKU U CUMBOJIIBI, MOJICIIA U CXEMBI JIJISl PEIICHHS
y4eOHBIX M MO3HABATEIBHBIX 33/1a4 C MIOMOIIBIO MEAarora;

IIPOTHO3UPOBATH BO3MOYKHOE PA3BUTUE XUMHUYECKHX TPOIIECCOB U MX TOCIICICTBHUS;

2) 0a30BbIC UCCIICAOBATEIHCKUE JICUCTBHUS:

C TOMOINBI TeJarora IMPOBOAUTh XHMHUYECCKHH OIBIT, HECIOKHBIA OSKCIECPUMEHT, JUIs
YCTaHOBJICHUSI OCOOCHHOCTEH 00BEKTa M3YUYCHHSI, IPUIMHHO-CIICICTBEHHBIX CBSI3€H M 3aBUCHUMOCTEH
00BEKTOB MEXTY CO00ii;

C TIOMOIIBIO TIeJarora HIM CaMOCTOSITEILHO (OPMYITUPOBATH OOOOMICHUS M BBIBOIBI IO
pe3yJIbTaTaM MPOBEJCHHOTO HAOIIOICHHS, OIIBITA;

3) pabota ¢ nHpOpManHeii:

BBISIBIISATh JIEPUIIMTH MHPOPMAIIUHU, ITAHHBIX, HEOOXOAWUMBIX Ui PEIICHUS IOCTABICHHOM
3314w,

peoOpa3oBLIBATh HHPOPMAIIMIO U3 OJTHOTO BHA B APYroil (TabIuIly B TEKCT U IIp.);

UCKaTh WIH OTOMpaTh MH()OPMAIMIO WU JaHHBIC W3 MCTOYHHKOB C yYYETOM IPEITIOKESHHOM
y4eOHOM 3a/1auu ¥ 3aJIaHHBIX KPUTCPHEB.

OgnazieHne yHUBEPCATbHBIMHU YU€OHBIMU KOMMYHUKAaTUBHBIMU JICHCTBUSAMMU:

OpraHu30BBIBAaTh y4eOHOE B3aMMOJICHCTBHE B TpyIIIe (ONPENeNATh OOIIe eIH, PacpeaesiTh
POJIH, JOrOBApPUBATHCS JIPYT C IPYTOM H T. [I.).

C MOMOMIBI0 TENarora WM CaMOCTOSTEIBHO COCTaBJISITh YCTHBIE M THCHMEHHBIE TEKCTHI C
UCTOJIb30BAHUEM MIUTIOCTPATUBHBIX MAaTEPUAIIOB [T BBICTYIJICHUS NIEPE]] ayIUTOPHEH;

OpPraHW30BBIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JESTEIBHOCTh C YYUTENEM W
CBEpCTHMKaMHM; paboTaTh MHAWBUAYAIBHO M B TpPYIMIE: HAaXOAUTh OOIlee pEeLIeHHe U pasperaThb
KOH(INKTHI HA OCHOBE COTJIACOBAHMS ITO3UINI U y4eTa HHTEPECOB; (OPMYITHPOBATH, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHUE;

OLICHWBATh KA4eCTBO CBOET0 BKJIaga B OOMMI MPOAYKT, NPUHUMATh W Pa3AeisaTh
OTBETCTBEHHOCTb U MPOSBIATh TOTOBHOCTH K ITPEJOCTABICHUIO OTYETA Mepe]l TPYIIOH.

OBnajieHre yHUBEPCATbHBIMH YU€OHBIMH PETYJISTHBHBIME JEHCTBUSIMU:

oOHapykuBaTb M (OPMYJIMPOBATh YYEOHYIO MpoOJieMy, ONpeAessaTh Iefb Y4eOHOI
TesITeTbHOCTH;

BJIAJ€Th OCHOBAMHM CAMOKOHTPOJS,, CAMOOLIEHKH, MPUHATHS PELUICHUH M OCYIIECTBICHHS
OCO3HAaHHOTO BhIOOpa B yUeOHOM M MO3HABATEIbHON JeSITEbHOCTH;

COOTHOCHUTbH CBOM JICWCTBUS C IJIAHUPYEMBIMHU pe3yJIbTaTaMH, OCYIIECTBIATh KOHTPOIb CBOEH
NEeSTeTBbHOCTH B TIpOIlecce JOCTHKEHHS pPe3yibTara, ONpPEACNsATh CIIOCOOBI NEHCTBHI B paMKax
NPE/UIOKEHHBIX YCIOBUM M TpeOOBaHM, KOPPEKTHUPOBATh CBOM JCUCTBUS B COOTBETCTBUU C
WU3MEHSIOIIENCS CUTYyalluen;

JlaBaTh a/IeKBaTHYIO OLICHKY CHTYallUud U MpesaraTh IUIaH €€ N3MEHEHHUS;

NPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUH YUeOHOH 3a/1aun;

NOHUMAaTh MPUYHMHBI, IO KOTOPbIM HE OBLI JOCTUTHYT TpeOyeMblil pe3yibTaT AeATebHOCTH,
OTIpENIeNIATh TIO3UTUBHBIC M3MEHEHUS M HAallPaBJICHHUs, TpeOyomne nanbHeneld paboThl;

OCO3HAHHO OTHOCHUTHCA K JAPYTrOMY YEJIOBEKY, €r0 MHEHHIO.
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IIpenmeTHble pe3yJIbTaThl

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHMIO 00s3aTEIbHOIO  COZIEp:KaHU,
YCTaHOBJICHHOTO JaHHOW pabodeil mporpamMMmoi, BBIICISIOT: HAydyHbIC 3HAHUS, YMEHUS U CIIOCOOBI
neicTBul, cneuupuyeckue g yueOHoro npeamera «XUMHUA», BUbI JAEATEIBHOCTU 0 MOTYYEHUIO
HOBOT'O 3HAHUS, €r0 HHTEPIPETALNH, IPE0OPA30BaHUIO U IPUMEHEHHIO B PA3JINYHBIX YI€OHBIX H HOBBIX
CUTyalusX:

IIPEJICTaBICHUE O 3aKOHOMEPHOCTAX W I03HABAEMOCTH SBJICHUM IPUPOABI, ITOHMMaHHUE
O00BEKTUBHOM 3HaYMMOCTH OCHOB XMMHYECKOH HayKM Kak OOJAacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMIIOHEHTa O0IIeH KyIbTyphl U MPAKTHYECKON AEATEIHHOCTH YEJIOBEKAa B YCIOBHUSIX COBPEMEHHOTO
o0111ecTBa; MOHUMAaHUE MECTa XUMHUHU CPEIH JPYTUX €CTECTBEHHbBIX HAYK;

BJIa/ICHNE OCHOBaMM IIOHATUHWHOTO annapara i CUMBOJINYECKOIO SI3bIKa XMMUHU JJI1 COCTaBJICHUS
(bopMys1 HEOPraHMYECKHUX BELIECTB, ypaBHEHUI XMMUUYECKUX PEAKIIUH (C OITOPO Ha aJIrOPUTM Y4EOHBIX
NeicTBUi); BiajgeHue ocHoBaMu xumuueckoid HoMmeHKIaTypsl (IUPAC u TpuBHanbpHOI) M yMeHue
UCIOJb30BaTh €€ M pEeLIeHUs Yy4yeOHO-IIO3HABaTEIbHBIX 3a/lady C IOMOIIBIO YUHUTEINs; YMEHHE
HCIO0JIb30BaTh MOJIEIH JUIsl OOBSICHEHHS CTPOEHHUS aTOMOB M MOJIEKYJ IO aJrOpUTMYy C OIOpPOM Ha
OIIpe/ICIICHUS;

IIPEJICTABICHUE O CUCTEME XMMMUYECKHUX 3HAHMM U YMEHHE C IOMOILIBI0 YYUTENsd MPUMEHSThH
CUCTEMY XMMHUYECKHUX 3HAHUH I YCTAaHOBJICHUS B3aUMOCBS3€1 MEXKIy U3yUYEHHBIM MaTepUaJIOM U IIPU
MIOJIyYEHUU HOBBIX 3HAHUM, a TaKXKE B IPOLIECCE BBINOJIHEHMsI Y4eOHBIX 3aJaHuil U NpH paborte ¢
HCTOYHUKAMU XUMHUYECKOH HH(pOpMALMU, KOTOPask BKIFOYAET:

BaXHEHIINE XUMUYECKUE MOHATHS: XUMUYECKHM JIEMEHT, aTOM, MOJIEKYJIa, BEILIECTBO, IPOCTOE
U CJIO’KHOE BEILECTBO, OHOPOIHASI U HEOTHOPOIHAS CMECh, OTHOCUTENIBHBIE AaTOMHAsI U MOJIEKYJISIpHAs
Macchl, KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00beM, OKCUJI, KUCII0Ta, OCHOBAHHUE,
coib (CpedHsis), XMMHUYECKass peaklus, PeakUMHU COEAMHEHUS, PEAKIMHU pPa3JI0KEHHs, pPEeaKLUuu
3aMeIIeHUs, peakuuu OOMeHa, TeIUIOBOW S((EeKT peakmuu, 3K30- U IHIOTEPMUUYECKHE PEaKIHH,
pacTBOp, MaccoBas I0JIsI XMMHMUYECKOTO JIEMEHTAa B COCOUHEHHMM, MAaccoBas [JOJS MU INPOLEHTHAas
KOHLIEHTpallMsl BEILECTBA B PacTBOpE, AP0 aToma, JIEKTPUUECKUN CIIOM aToma, aTOMHas OopOUTalb,
paaMyc aroma, BaJ€HTHOCTb, CTEIEHb OKUCJICHHS, XMUMHUYECKAs CBS3b, DJIEKTPOOTPULATEIBHOCTD,
MOJIIpHAsl ¥ HEeNOJsipHAas KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, METAJUIMYECKAsl CBA3b, KPUCTAIIIMYECKAS
peeTka (aTOMHasi, MOHHAs, METaJUTMYECKasi, MOJIEKYJIsipHasi), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HE
ANEKTPOJIUT, AJIEKTPOJIMTUYECKAs] JAMCCOLMAlMs, pEeakUUd HOHHOIO OOMEHa, OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKLMU, OKHUCINUTENb M BOCCTAHOBUTENb, OKHUCIEHHUE W BOCCTAHOBIIEHUE,
ANEKTPOJIN3, XUMHUYECKOE PaBHOBECHE, OOpaTUMbIE U HEOOpAaTUMbIE PEaKlUU, CKOPOCTh XUMUYECKON
peakimu, KaTaau3aTop, npeaensHo gonyctumas koHentpauus (I11K), koppo3us MeTamios, CIUIaBbl;

OCHOBOIIOJIAralolue 3aKOHbl XMMMM: 3aKOH COXpaHeHMs Macchl, [lepumoaumueckuil 3akoH
J1. 1. MennieneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTajipo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJISIpHAsl TEOPHsI, TEOPHS AJIEKTPOJIUTUUYECKON TUCCOLMALINY, a
TaK)K€ IPEICTaBICHUSI O HAy4YHBIX METOJAX IO3HAHHSA, B TOM YHCIE DKCIEPUMEHTAIbHBIX H
TEOPETUYECKUX METOJIaX UCCIIEI0BAaHUS BEIIECTB U M3YUYEHUS XUMHUUECKUX PEaKIINii;

NpeJCTaBIeHUE O MEPUOJUYECKOl 3aBUCHUMOCTH CBOWCTB XHMHYECKHX 3JIEMEHTOB (paauyc
aToMa, JJIEKTPOOTPHUILIATEIBHOCTh), MPOCTHIX M CJIOXKHBIX BEHIECTB OT IOJIOKEHHS 3JIEMEHTOB B
[lepuonnueckoil cucteme (B MalbIX MEpUOJaX M IJIABHBIX MOATPYIIAX) M 3JIEKTPOHHOTO CTPOCHUS
aToMa; yMeHue OOBSCHATH CBA3b MOJIOKEHHUs djeMeHTa B lleproanueckoil cucTeMe C YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XHMHYECKUX DJIEMEHTOB (COCTaB M 3apsij sijpa, oOlee 4ucio
AJIEKTPOHOB), PACIpE/IeICHUEM JJIEKTPOHOB IO JHEPreTUYECKHMM YPOBHSM aTOMOB MEPBBIX TpeX
MIEPUOJIOB, KAJIUS U KaJbIMA; KIAaCCU(DUIUPOBATh XMMUYECKHE JIEMEHTHI C OTMOPOIl Ha OIpeeeHus
(bu3nYecKoro cMbIcia HU(POBBIX TaHHBIX NEPUOANYECKON TaOINIIb;

yYMEHHUE KJIaCCU(PHUIIMPOBATh XUMHUECKUE FIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA U XUMUYECKHE
peaKuu ¢ OIOPOi Ha CXEMBI; ONIPEAEISATh BAJIEGHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB,
BUJl XMMHYECKOHN CBSA3M M THI KPUCTAJUIMUECKON CTPYKTYpBl B COEIMHEHUSX, 3apsl NOHA, XapaKTep
Cpelpl B BOJHBIX pacTBOpax BeHIECTB (KUCIOT, OCHOBAHMM), OKHUCIUTENb M BOCCTAHOBUTENH IIO
AITOPUTMY YUEOHBIX ACHUCTBU;
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YMEHHE XapaKTepU30BaTh C OMOPON Ha cXeMy (PU3NYECKUE M XUMHUYECKHE CBOMCTBA MPOCTHIX
BeIecTB (KHUCIOPOJ, 030H, BOAOPO, Tpadur, anmas, KpeMHUH, a3ot, dochop, cepa, Xja0p, HATPUH,
KaJui, MarHui, KajablUi, aJIOMHUHUN, >KEJI€30) W CIOKHBIX BEIIECTB, B TOM 4YHCJIE HMX BOJHBIX
pacTBOpoB (BOJa, aMMHAaK, XJIOPOBOJOPOJI, CEPOBOIOPOA, OKCUIBI U THAPOKCHAbI MeTauioB I - [IA
rpyni, amomunust, meau (II), nunka, sxenesa (11 u 11I), okcuast yraepona (II u IV), kpemuus (IV), azora
u ¢ocdopa (Il u V), cepst (IV u VI), ceprucras, cepHas, a3otucras, a3oTHasi, pochopHasi, yroiapHasi,
KpPEMHHEBasi KUCJIOTa UM HUX COJIHM); ONUCHIBATH C OMOPOM Ha IUIAaH M KIIOYEBBIC CIIOBA; yMEHHUE
MIPOTrHO3UPOBATh U XapaKTEpPHU30BaTh CBOICTBA BEUIECTB B 3aBHCHUMOCTH OT MX COCTaBa M CTPOCHHS
MOCJIe MPEABAPUTEIILHOTO aHAIM3a M0]1 PYKOBOACTBOM I1€/1arora, MIpUMEHEHHUE BEIIECTB B 3aBUCUMOCTH
OT UX CBOICTB, BO3MOXXHOCTh INPOTEKAHHSI XUMHUYECKHUX IMPEBpAIEHUN B Pa3INYHbIX YCIOBHSIX,
BJIMSIHUE BEIIECTB M XMMHUYECKUX MPOIECCOB HA OPraHU3M YEJIOBEKa M OKPYXKAIOUIYI0 MPUPOIHYIO
cpeny;

YMEHHUE COCTaBIISATH MO 00pasily, cXeMme, aIfOPUTMY Y4YEOHBIX JEUCTBUN MOJEKYJSIPHBIE U
VMOHHBIC YpaBHEHMsI peakuuil (B TOM 4YHCIE peakuud HMOHHOrO OOMEHa M OKUCIUTEIhHO-
BOCCTAHOBUTEIIBHBIX PEAKIIHH ), HIUTFOCTPUPYIONINX XUMUYECKUE CBONCTBA U3YICHHBIX KJIACCOB / TPYIIIT
HEOPraHMYECKUX BEIIECTB, a TAKXKE MOJITBEPXKIAIOIIUX TeHETHUECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JOJII0 XMMHYECKOTO 3JIEMEHTa B COSAMHEHHH, MAacCOBYIO JIOJIO BELIECTBA B PAacCTBOPE, KOIHUYECTBO
BEIIECTBA U €T0 Maccy, 00BEM ra3oB ¢ Omopoi Ha o0mue GopMyIIbl, YMEHHE TPOBOJAUTH PACUYETHI 110
YPaBHEHUSAM XUMHUYECKHUX PEAKIMI U HaXOIUTh KOIMYECTBO BEIIECTBA, 00bEM U MACCy PEareHTOB MU
MIPOAYKTOB PEAKIIMH C OMOPOH Ha 00pasell, aIrOpUT™M y4eOHBIX ICHCTBHIA;

BJIa/ICHHE OCHOBHBIMU METOJaMH Hay4yHOTo o3HaHus (HabIroeHIe, N3MEpEeHne, SKCIIEPUMEHT,
MOJICJIMPOBAHKE) MPU U3YyYEHUU BEIIECTB U XMMHUYECKHUX SIBIICHUU C OMOPOM Ha aJrOpPUTM Y4EOHBIX
NeCTBHI; yMeHue chopMyIUpOBaTh MPOOIEMY U MPEUIOKHUTh ITYTH €€ PEIICHUS C TOMOUIBIO [1e1arora;
3HaHUE OCHOB 0e30macHoil paboThl € XUMHUYECKUMM BEHIECTBAMU, XHUMHUYECKOW TOCYAOU U
1abopaTopHBIM 000PYyI0BAHUEM;

HaJM4He MPAKTHYECKUX HABBIKOB TUIAHMPOBAHMS M OCYIIECTBICHUS CICIYIOUIUX XUMHYECKUX
OKCIIEPUMEHTOB MO/ PYKOBOJCTBOM YYHUTENs C OOCYXJACHHEM IJaHa pabOThl WM COCTaBICHUEM
TaOJIUIBL:

M3YYEHHUE U ONrcaHue (PU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHHE C PU3NICCKUMHU ¥ XUMUYCCKUMH SIBIICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIINE MTPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKIIN;

U3Yy4EHHE CIIOCOO0B pa3ziesieHusl CMecei;

MOJIyYeHUE KUCTOpOAa U U3YYEHHE €TO CBOMCTB;

MOJIy4eHHE BOJIOPO/Ia U U3YUEHHUE €r0 CBOMCTB;

MOJIyYEHHUE YIIIEKUCIIOr0 ra3a U M3y4eHHEe €ro CBOMCTB;

MOJIy4YeHHE aMMHUaKa U U3y4eHHEe ero CBOUCTB;

MIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA;

MCCJIEIOBAHKE U OTMCAHNE CBOWCTB HEOPTAHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

MPUMEHEHHE WHINKATOPOB (JTakMyca, MeTWIopaHxka U (eHondranenHa) uis OnpeneieHus
XapakTepa Cpebl B pacTBOpax KUCIIOT U MICIOYECH;

M3YYEeHHUE B3aUMOJICHCTBUS KHCIOT C METajllaMd, OKCHUAAMH METaJUIOB, PACTBOPHUMBIMU H
HEPaCTBOPUMBIMHU OCHOBAHUSMH, COJISIMU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOTO METaJljIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanre aM()OTEPHBIX CBONCTB THAPOKCUIOB aTIOMUHUS U IIMHKA;

pEelIeHNE HKCIIEPUMEHTAIBHBIX 3amad 1o TemMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCIUHEHUI;

pElIeHNE SKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TeMe «DJEKTPOIMTHUECKAs TUCCOIUAIIHS,;

peleHne SKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeile HeMeTallIbl U KX COCTUHEHUS;

peIIeHNe SKCIePUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIme MeTauibl U UX COCTUHEHUS,;

XUMHUYECKHE JKCIEPUMEHTHI, WLIIOCTPUPYIONINE MPU3HAKH TPOTEKAHUS PEaKluid HOHHOTO
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oOMeHa;

Ka4eCTBEHHBIE PEAKIIMH Ha MPHUCYTCTBYIONIUE B BOJHBIX PACTBOPaX MOHBI: XJIOPUA-, OPOMUI-,
nonua-, cynbdar-, gocdar-, kapooHAT-, CHIMKAT-aHUOHBI, THIPOKCH-UOHBI, KaTHOHBI aMMOHUSI,
MarHusi, KaJbIus, aTFOMUHUS, Jkene3a (2+) u xkenesa (3+), meau (2+), IMHKa;

YMEHHE TIPEJCTABIISITh PE3yIbTaThl SKCIIEPUMEHTA B ()OpME BBIBOOB, I0KA3aTEILCTB, IPpa(uKoOB
Y TaOJIAI ¥ BBISBIIATH OMIIUPHYECKUE 3aKOHOMEPHOCTH,

BJIQJICHUE TIpaBWJIaMKd 0€30MacHOr0 OOpalleHus ¢ BEIIECTBAMH, WCIOIb3YEeMBIMU B
MTOBCETHEBHOM JKU3HU, a TAKXKE MTPABHIIAMH MTOBEJICHHS B TIEIISIX COCPEIKEHUSI 3I0POBbBSI U OKPYKAFOIIEH
MIPUPOIHON CpeJibl; MOHUMAaHKE Bpeia (ONaCHOCTH ) BO3JICHCTBUS Ha )KUBBIE OPTaHU3MBI OIIPEIEIICHHBIX
BEIIECTB, a TAK)KE CIIOCOOOB YMEHBIICHHS U MTPEJOTBPAICHHS UX BPEIHOTO BO3ICHCTBHYS; TOHUMAHUE
3HAUYEHUS )KUPOB, OCIIKOB, YIIICBOIOB JIJIsi OPraHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMHM XHMHYECKOH TPAMOTHOCTH, BKJIIOYAIOMICH YMEHHE IPABUIBHO
MCIOJIb30BaTh U3yYCHHBIC BEIIECTBA U MaTEPHAIIbI (B TOM YHCIIC, MUHEPATbHBIC YIOOPEHUS, METAJLIBI
Y CIUIABBI, TPOAYKTHI TepepabOTKH MPUPOJIHBIX UCTOYHUKOB YIIIEBOJAOPOIOB (YIS, IPUPOIHOTO Ta3a,
He(TH) B OBITY, CEIbCKOM XO3SICTBE, HA TPOU3BOJICTBE; YMEHUE MPUBOAUTH MPUMEPHI MPABUIHLHOTO
WCIIOJIb30BAaHUS M3YyYCHHBIX BEIIECTB U MAaTEPHAJIOB;

YMCHHE yCTAHABIMBATh CBSI3W MEKIY peaabHO HAOII0JaeMBIMH XUMUYCCKUMU SIBIICHUSIMU H
poIeccaMu, MPOUCXOAAIIMMU B MAKPO- 1 MUKPOMUPE, O0BSICHITh IPUYHMHBI MHOTOOOpa3Hs BEIICCTB;
YMEHHE WHTETPUPOBATh XUMHYCCKHE 3HAHUS CO 3HAHWSMH JIPYTHX y4EOHBIX MPEAMETOB C MTOMOIIBIO
Me/1arora;

IpelcTaBiIeHHe O cdepax MpohecCHOHATBHON IeATCIEHOCTH, CBSI3aHHBIX C XHUMHCH H
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JIOCTH)KCHUSX XUMHUECKOW HAYKH; HAIMYHME OIbITA
paboThl ¢ Pa3IMYHBIMA UCTOYHUKAMU WH(POPMAIUU TIO0 XUMHH (HAyIHO-TIOMYJSIpHAS JTUTEpaTypa,
CIIOBapH, CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI) C ONOPOM Ha aJrOPUTM: yMEHUE OOBEKTHBHO OIICHUBATh
MH(OPMAIIHIO O BEIIECTBAX, HX MPEBPAIICHUIX U TPAKTUICCKOM TPUMCHCHUU.

TpeOoBanusi K TPEIMETHBIM pe3ylibTaTaM OCBOCHUS YYeOHOTro rmpeaMera «XUMHS,
pacmpesieieHHbIe 10 ro/1aM 00 ydeHus

Pe3ynbTathl mo rogam GopMyITHPYIOTCS 110 TPUHITUITY JOOABICHHS HOBBIX PE3YJIbTaTOB OT TOa
K TO/ly, YK€ Ha3BaHHbIE B MPEBIIYIINX TOAaX MO3UINH, KaK MPaBUIIO, JOCIOBHO HE TIOBTOPSIFOTCS, HO
VYHUTHIBAIOTCS (PE3YJIBTAThl OYEPEITHOTO TOJa MO YMOJTYAHHWIO BKIIOYAOT PE3YNIbTATHI MPEIBIIYIIHX
TIET).

8 kmace

PACKPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX TOHSTHH: aToM, MOJICKYJIa, XUMHUYECKHH JJIEMCHT,
IIPOCTOE BELIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAas), BaJ€HTHOCTb,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJIsSipHash Macca, KOJIMYECTBO BELIeCTBa, MOJIb, MOJSpHas Macca,
MaccoBasi 10151 XUMHUECKOTO 3JIEMEHTA B COETUHEHUH, MOJISIPHBIN 00BbEM, OKCHJI, KUCIIOTA, OCHOBAHHE,
COJIb, *3JIEKTPOOTPULATENILHOCTH™, CTENEHb OKHCIEHHUS, XMMHMYEeCKas peakius, KiacCHupuKanus
PEaKIMii: peakluy COeTUHEHNs, pEaKIUH PAa3JI0KEHHs], PEaKLUHU 3aMEeIIeHNUs, peaKIIM 0OMEHa, 9K30- U
SHAOTEPMHUUYECKUE peaKluu; *TeroBoil 3¢ ekt peakuuu™; aapo aroma, >JEKTPOHHBIN CIION aToMma,
aTOMHasi OpOUTaJb, pailyc aTOMa, XUMHYECKas CBs3b, MOJISIPHAsl U HEMOJISIpHAsl KOBAJICHTHAs CBS3b,
WOHHAas CBsI3b, NOH, KATHOH, aHUOH, PAaCTBOP, MAacCOBAast J0JIs BeIecTBa (MMPOIICHTHAs KOHIIEHTpAIus) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKUX MOHATUH (CM. M. 1) U NPUMEHSTH 3TU
MIOHSATHSI TIPU ONMCAHUU BEILIECTB U MX IIPEBPALLCHUI;

HCIIOJIB30BAaTh XMMHUYCCKYI0O CUMBOJIMKY HJId COCTaBJICHUA (1)OpMy.]'I BCIICCTB, MOJICKYJIAPHBIX
ypaBHEHUI XUMHUYECKUX PEAKIIHiA, SIEKTPOHHOTO OaslaHca;

ONpeaACIATh BAJICHTHOCTE aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCAUHECHUAX, CTCIICHb OKHMCJICHUA
3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX C OMOPOW Ha OINpEJeNIeHHs], B TOM YHCIE CTPYKTYPUPOBAHHBIE;
MIPUHA/IJIEKHOCTh BEUIECTB K ONpEeAeNEHHOMY KJIacCy COeIMHEHUH mo (opmynam; BUJ XUMHUYECKON
CBSI3U (KOBaJECHTHAsl U MOHHAS) B HEOPTaHMUECKUX COETMHEHUSX;
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UMETh NPECTABICHUE O CUCTEME XMMUUECKUX 3HAHUM, YMETh C IOMOLIBIO YUUTEIS IPUMEHSITh
CHCTEMY XUMUYECKUX 3HaHUH, U1l YCTAHOBJIEHUS B3aMMOCBSI3U MEX/1y U3YYEHHBIM MaTEpUAJIOM U NIPU
MOJyYeHUH HOBBIX 3HAaHHWM, a Takke Mpu paboTe C HCTOYHMKAMHU XHMHUYECKOH HWH(POpPMAIHU.
OpueHTHpOBATHCS B MOHATHIX U ONEPUPOBATh UMU Ha 0a30BOM YpOBHE, IPUMEHSTH NIPH BBIIIOJIHEHUU
y4eOHBIX 3a/IaHUH M PEIICHUH PACUETHBIX 3374 C ONIOPOI Ha aIrOPUTM y4eOHBIX JeHCTBUI N3ydeHHBIE
3aKOHBI M TEOpPUHU: 3aKOH coxpaHeHus Macchl, Ilepuoamueckuii 3akon J[.M. MenneneeBa, *3akon
MIOCTOSIHCTBA COCTaBa*, 3aKOH ABOrajpo; aTOMHO-MOJeKyisipHas Teopusi. COOTHOCHTh 0003HAYCHHUS,
KOTOpble UMetoTces B Tabnune «llepuonnyeckas cuctema xumuueckux iemeHToB J1. . MeneneeBa»
C YMCJIOBBIMU XapaKTEPUCTUKAMU CTPOECHMSI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB M 3apsij sAApa,
o0111ee YMCII0 AIEKTPOHOB U PACIIPECIICHUE UX 10 AJIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBATh XUMUYECKHE JIEMEHThI; HEOPTraHUYECKHE BEIIECTBA; XUMUYECKUE PEaKIIuu
(Mo yMcay M cocTaBy y4YacTBYIOUIMX B PEAKLMU BELIECTB, IO TEIUIOBOMY 3G (EKTy, M0 U3MEHEHUIO
CTEIEHU OKUCJIEHUS XUMUUECKHUX 3JIEMEHTOB) C OIOPOI Ha CXEMBI;

XapakTepu3oBaTh (ONUCHIBaTh) OOLIME XMMUYECKHE CBOMCTBA BEILECTB Pa3IMUYHBIX KIIACCOB,
MOATBEPK/asi ONMCAHUE NPUMEpPaMH MOJIEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHYECKHX
peakIuii ¢ Onopoi Ha CXEMBI;

IIPOrHO3MPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHUS; BO3MOKHOCTH
IPOTEKaHUsT XUMMUYECKUX IPEBpPAIEHUN B pPa3IMYHBIX YCIOBMSX IIOCIE IPEABAPUTEIHHOIO
00CYXKICHHS C Mearorom;

BBIUUCIISATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JOJIIO
XHUMHAYECKOT0 3JIEMEeHTa 1o (hopMysie COeMHEHHSI; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MIPOBOIUTH
pacy€Thl 10 YpaBHEHUIO XUMUYECKOM peakiy ¢ ONOPOH Ha alropuTM;

IPUMEHSTh OCHOBHBIE OIlE€pallMH MBICIIUTEIbHON AEITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
o0o01eHue, cucreMaTu3anus, KiacCu(pUKalys, BbIABICHUE NMPUUYUHHO-CIEICTBEHHBIX CBS3€H — 1is
W3Y4YEHUsI CBOMICTB BELIECTB MU XMMHUYECKHUX PEAKLUN; €CTECTBEHHO-HAYYHbBIE METO/bl IO3HAHUSA —
HaOII0ZICHNe, H3MEpPEeHUe, MOJICIMPOBAHUE, OHKCHEPUMEHT *(pealbHbli U MBICICHHBIN)* mox
PYKOBOJICTBOM I€Aarora,

CJIeZIOBaTh MpaBUJIaM MOJIb30BaHUS XMMHUYECKON NOCYI0M 1 1abopaTopHbIM 000pyI0BaHUEM, a
TaK)Ke IpaBWiIaM OOpaIlEHUsl C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJIYYEHUIO U COOMPAHHIO Ia3000pa3HbIX BEIECTB (BOAOPOAA
U KHCIIOpOJia), NPUTOTOBJIEHHUIO PACTBOPOB C OINpEAEIEHHOW MaccOoBOW Jo0Jied pPacTBOPEHHOIO
BELIECTBA; IUIAHUPOBATh M IPOBOAUTH XMMHUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB
mIeJIoYe M KHUCIOT C TIOMOIIBI0 WHIUKATOPOB (JTakMyc, (eHondTaaeuH, METWIOpAHXK H [p.),
MOJITBEPKTAIOLINX Ka4YeCTBEHHBIN COCTaB HEOPraHMUECKUX BEIECTB (KaYeCTBEHHBIE PEAKIIMY HA HOHBI)
10/l pyKOBO/ICTBOM II€/1arora.

9 kjaacc

PackpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUM: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYa,
WOH, KaTUOH, aHHOH, TIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTD, JJIEKTPOOTPHUIIATEIIBHOCTb,
CTETIeHb OKHUCIICHHS, XUMUYECKasi peaklus, XUMHUECKas CBsI3b, *TEMIOBON 2(PdEeKT peakiuu, MOIb™*,
MOJISIDHBIA  O0BEM, PACTBOP; AJIEKTPOJUTHI, HEIJICKTPOIUTHI, DJIEKTPOJMTHYECKAS THUCCOIUAITHS,
peaKiuu MOHHOTO OOMEHa, KaTalu3arop, *XMMHUYeckoe paBHOBecHe, oOpaTHMble M HEOOpaTUMBIC
peakuu™®, OKUCIUTETHFHO-BOCCTAHOBUTEILHBIE PEAKIIUH, OKUCIIUTENb, BOCCTAHOBUTENh, OKUCIICHUE U
BOCCTaHOBJICHHE, alJIOTPONHUs, aM(OTEepHOCTh, XHMHUYECKas CBs3b (KOBaJICHTHAs, WOHHAs,
MeTaJUTHYecKas), KpUCTAIUTMYECKasi pemeéTka, *KOppo3usi METaUIOB, CIUIABBI, CKOPOCTh XUMUYECKON
peakuuu®, npenenpHo gomyctumas konueHntpanus (I1JIK) BemiecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHHA (CM. M. 1) M MPUMEHATH 3TH
MOHSATHUSA MPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

WCIIOJIh30BaTh 3HAKH W CUMBOJBI Ui (UKCAIUU PEe3yIbTaTOB HAOIOEHUM, COCTaBIICHUS
(hopMyIl BEIIECTB U ypaBHEHUN XUMHUECKUX PEaKIIHii, 3alMiCH JaHHBIX YCIOBU 3a71a4. Vcnons30BaTh
o0o3HaueHus1, uMmerornirecs B [lepuonnueckoii cucreMe u TabJIMIe paCTBOPUMOCTH KUCIIOT, OCHOBaHHI
M COJIEH B BOJIE JIJIS1 BRITTOJIHEHMS 3aJaHH.
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OTIpeNeNATh BAJCHTHOCTb M CTENEHb OKUCICHUS XMMUYECKHX 3JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTaBa; MPUHAAJIC)KHOCTh BEILIECTB K ONpPEAEIEHHOMY KJaccy COeAMHEHU C OMOpoi Ha
OIpeJIeJIeHUs, B TOM YHUCIIe CTPYKTYpUPOBAHHBIC, BUJbl XUMHUYECKOH CBSA3M (KOBaJECHTHAs, MOHHA,
MeTaJlJIN4ecKasi) B HEOpPraHMYEeCKUX COEAMHEHUAX; 3apsA] MOHA MO XMMHUYECKOW Gopmylie; XapakTep
cpeabl B BOAHBIX PAaCTBOpaxX KUCIOT M INENOYEH, *THUN KPUCTAUIMYECKOH PEIIETKH KOHKPETHOTO
BelecTBa*;

packpsiBaTh cMbIch [lepuoanueckoro 3akona [[.M. MeHneneeBa U JAEMOHCTPUPOBATH €r0
MOHUMaHMe: *omuchiBaTh M XapakTepuszoBarh® Tabnauunyro ¢opmy Ilepuonnueckoit cucreMsl
XUMHAYECKHX 3JEMEHTOB: pasziMuaTh MOHATUS «rJIaBHas mnoArpynmna (A-rpynma)» U «mobodHas
noarpymnma (b-rpyrma)y», Manbeie u 60JbIITHE IEPUOIBI; *COOTHOCUTD * 0003HAYEHUSI, KOTOPHIE UMEIOTCS
B TEPUOIMYECKON Tabimuie, ¢ YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB U 3apsj siipa, o0llee YUCIIO AJIEKTPOHOB U paclpeiielieHue UX MO AJNEKTPOHHBIM
closiM); *OOBSICHIATH* 0O0IIME 3aKOHOMEPHOCTH B M3MEHCHHH CBOWCTB XMMHUYECKHX 3JIEMCHTOB M HX
COEIMHEHMI B Mpeenax MajiblX MEPUOJIOB U IIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE DIIEMEHTHI; HEOPIraHNYECKHUE BEIIECTBA; XUMHUECKUE PEAKIIH
(Mo 4YMciay M COCTaBy YUYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((exTy, Mo U3MEHEHUIO
CTETICHEeH OKMCIIEHUS] XUMHYECKHIX DJIEMEHTOB) C OMOPOM HA CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) 00IIME M cHelU(pUYECKHe XHUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMHCAHHE MPHUMEPAMH MOJICKYISIPHBIX M HWOHHBIX ypaBHEHHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHIl C OMOPON HA CXEMBI,

COCTaBJISITh YPAaBHEHHUS 3JIEKTPOJUTHUECKON JUCCOLMALMU KUCIIOT, IEI0YeH U COJIeH; MOJIHbIE
U COKpalll€HHbIE ypaBHEHHUS pEakIUii MOHHOrO OOMEHAa; ypaBHEHHS peakiuil, MOATBEPKIAIOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH Pa3JIMUHBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUHA  TMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluii;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI; BO3MOKHOCTH MTPOTEKAHUS
XUMHAYECKHX MPEBPALICHUH TTOCIIE TIPEABAPUTEIHLHOTO O0CYKICHHS C TIEIaroroM;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MaccChl BEILIECTB; MAacCOBYIO JOJIO
XUMHUYECKOT'0 JIEMEHTA M0 opMyJie COETUHEHHSI; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOJIUTH
pacu€Thl 0 YpaBHEHUIO XUMHUUECKOM PeakIMy C OOPOi Ha alrOPUTM;

CJIeI0BaTh MpaBUiIaM MOJb30BaHUS XMMHUECKON OCYA0H U 1a00paToOpHBIM 000pyI0BaHUEM, a
TaKXke MpaBWwiaM OOpalleHHsl C BEUIECTBAMH B COOTBETCTBUM C HHCTPYKLIMSMHU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OIMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO ra3a);

NPOBOJUTHh PEAKIUH, TOATBEPKIAIOIINE KAadeCTBEHHBI COCTAaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM ITYTEM XJIOPHUJI- OpOMMI-, HOAUI-, KapOoHaT-, pocdar-, cuimkar-, cynbdar-,
THJIPOKCU/I-UOHBI, KATHOHBI aMMOHHSI M HOHBI M3YYEHHBIX METAIIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSITh OCHOBHBIE OTIEPALINU MBICIIUTEILHON NEeSITEIbHOCTH — aHAJIU3 U CHHTE3, CPaBHEHHE,
0000111eHne, CUCTeMaTU3alNI0, BISBICHUE TPUUMHHO-CIICICTBEHHBIX CBA3EH — JJIS1 M3y4YEHUs] CBOMCTB
BEIIIECTB U XUMHUYECKUX PEAKIINil; €CTECTBEHHO-HAYYHBIE METOIBI TO3HAHUS — HAOIIOCHUE, I3MEPEHHE,
MO/IEJIMPOBAaHUE, SIKCIIEPUMEHT (peabHbI U MBICICHHBIN).
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TEMATHUYECKOE IIJTAHUPOBAHUE
Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

RJI1accC

(2 u B HEnemto0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEMsI)

IIpumepHBIe TEMBI,
pacKpbIBalolIe JaHHbII
pa3jies NporpamMmel,

U KOJIN4eCTBO YacoB,
OTBOAMMOE HA HX H3yYeHHe

OcHOBHOe coep:kaHue

OcHoOBHBIE BU/IBI 1€ATEJILHOCTH
o0yvaromuxcs

Pa3nen 1.1lepBonayanbHble XUMHYEC

Kue nousaTus(20 1)

Tema 1. Xumust — BakHast
00J1aCTh €CTECTBO3HAHMS U
NMPAKTHYECKOI
JeSITEILHOCTH YeJIOBeKa

(59)

[Ipeamer xumun.* Poib XMMUU B )KU3HHU YeJIOBEKa. XUMHUS B
crcTeMe HayK. MeTobl MO3HAHMS B XUMHUH. *

Tena u BemecTBa. PU3NYCCKHUE CBOMCTBA BEILIECTB.
ArperaTHoe COCTOSTHUE BellecTB. UUCThIE BEIIECTBA U CMECH.
CnocoOwI pazaenenus cmeceil. Du3nyeckre 1 XUMHUIECKHe
siBIIeHUs. [IprU3HaKy U yCIIOBUS IPOTEKAHUS XUMUYECKUX
peakuuil.

3HAKOMCTBO C MIpaBIWIaMU 0€30IaCHOCTH M TPUEMaMHU
paboTHI B XUMHUYECKOH Ta00paTOpHH.

JdeMoHcTpauuu

1. JTabopaTopHOe 000pyIOBaHHE.

2. PaznuuHble BUABI XUMUYECKOM MOCY/IBI.

3. OOpas1pl BEMIECTB.

4. Cnoco0sl paznenenust cMeceit (puIbTpoBaHUE,
BBITIAPYBAHUE, TUCTUILISALNS, XpoMaTorpadus).
JlaGopaTopHble M IpaKTHYECKHE Pa0OThI
Jlabopamopnvie onvimul:

Ommcanne (pU3NUECKUX CBOMCTB BELIECTB.

Paznenenue cMecu ¢ TOMOIIBEO MarHUTA.

Ipaxmuueckue pabomul.

Ne 1. JTaGopaTopHOoe 000pyA0OBaHNE U MPUEMBI PAOOTHI C HAM.
[IpaBuna 6e3omacHO pabOTH B XUMHYECKOH JJAOOPaTOPHH.
Ne 2. OurcTka 3arpsI3HEHHON MOBAPEHHOM cOoH

PackpbIBaTh CMBICH H3Y4aeMBbIX MOHITUN ¢ IOMOLIBIO IIEAArora.

PackpsIBaTh posIb XMMUU B IPUPOJIE U )KU3HU YEIOBEKa, €€ CBSI3b C APYTUMHU
HayKaMH.

PazniuaTh 4ucThIE BEIIECTBA U CMECH; OJHOPOAHBIE U HEOTHOPOIHBIE CMECH;

Paznnyars Pusmdeckre u XUMHUYECKUE SIBJICHUSI C OTIOPON Ha OTpeIeTICHHUS.

OnpenensaTe NPU3HAKH XUMUYECKUX PEAKIIMHA U YCIOBHSI X MIPOTEKAHUS.

CienoBath npaBHiIaM I10JIb30BAHMUS XUMHUYECKOH NOCY0H 1 1ab0paTOpHBIM
000py10BaHKEM, a TAKXKE TPaBUIaM 0OpaIIeH!s ¢ XUMUYECKIMU Belle-
CTBAMHU B COOTBETCTBHHU C HHCTPYKIMAMH 110 BBITOTHEHUIO PAKTHUECKUX
paboT 101 KOHTPOJIEM IIe/1arora.

[l1aHUpOBaTh U MPOBOAUTH XUMHUECKUI SKCIIEPUMEHT MO U3YUCHHIO U
OIUCaHMIO (PU3MUECKUX CBOWCTB BEI[ECTB, CIOCOOOB pa3ielieHHs: cMecel
BEIIIECTB IO/I PYKOBOJICTBOM I€Aarora ¢ 00CyX/IeHHEM IIaHa paboTHI.

Vcnionp30BaTh NpH BEIIOIHEHNH yYeOHBIX 3a/IJaHUH U B IIPOIIECCe
HCCIIEIOBATEIBCKON AEATENbHOCTH HAyIHO-IIOMYIISIPHYIO JIUTEPATYPy
XIMHYECKOTO COAEPKaHs, CIIPAaBOYHBIE MaTepHallbl, pecypcsl IHTepHETA
0] PyKOBOJCTBOM MENArora.

BeicTpanBath pa3BEpHYThIE MICHMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
nH}opManunio u3 yyeOHUKA M CIIPAaBOYHBIX MaTe€pUalIOB, IPAMOTHO
HCIOJb30BaTh U3YUEHHBIM NOHATHIHBIN anmnapar Kypca XUuMHH




Tema 2. BemecrBa
U XHMHYeCKHEe peaKkiuu
(15 9)

ATOMBI ¥ MOJIEKYJBl. XUMIYECKUE HIEMEHTHI. 3HAKH
(CMMBOJITBI) XUMHYECKUX 3JIeMEHTOB. [IpocThIe 1 cltosKHBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xummgeckas popmyrna. BaJeHTHOCT aTOMOB XUMHYECKHAX
3JIEMEHTOB. ¥*3aKOH IOCTOSHCTBA COCTAaBa BELIECTB. *
OrHocutenbHas aToMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHast Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA
B COCIUHCHHUU.

du3nueckre U XUMUYECKUE ABICHUS. XUMUYECKas peaKiusl.
IIpu3Haky U ycaoBUsI IPOTEKAHUS XMMUUYECKHUX PEAKIIMMI.
XUMHAYECKUE YpaBHEHHUSI.

THITBI XUMIYECKUX PEAKIHN (COCIMHEHNUS, Pa3II0KEHIIS,
3aMeIIeHUs, OOMEHa).

3aKOH COXpaHEHMsI MacChl BEILIECTB.

*M. B. JIoMOHOCOB — yUIEHBII-IHIUKIIOTIEAUCT. *

JdeMoHcTpanuu

Odusnueckue ABIeHNUA (pacTUpaHUe caxapa B CTYIIKe,
KHIICHUE ¥ KOHACHCAIUA BOJBI U T. 11.).

Xumuueckue IBiIeHUS (TOpEeHHe CBEUH, pa3lo)keHHe caxapa,
B3aMMOJICHICTBHE CEPHOI KHCIIOTHI C XJIOPUAOM Oapus,
pasnoxenue ruapokcuna meau(Il), B3anmonericTue xenesa ¢
Cepoii, B3anMoieiicTBIE xKelne3a ¢ pactBopoM conu Meau(1l)).
OnbIT, WILTIOCTPUPYIOIUI 3aKOH COXPAHEHUS MACCHI.

JlaGopaTopHble U MPAKTHYeCKUE PadOThI
JlabopaTOpHBIE OTIBITHI:

[Tpumeps! pusnuecKux sBJICHUI (TU1aBJIEHHE BOCKA, TasTHUE
TBa).

[IprMeps! XUMHYECKUX SBICHUH (IPOKAINBAaHIE METHON
MIPOBOJIOKH, B3aUMOAEHCTBHE MeJa C KHCIOTOM).

Monenu aToMOB ¥ MOJIEKYJT

IIpakrrueckas padora Ne3 IIpu3Haku npoTeKaHus
XUMHUYECKHUX pPEeaKUi

Boruunciaenns

— OTHOCUTEIBHON MOJIEKYJIIPHOM MaccChl BELLIECTB;

— MAcCCOBOW J0JI XUMUYECKOTO JIEMEHTa 0 (hopMyIIe
COEIMHEHUS.

[TpuMeHATh eCTECTBEHHO-HAYYHBIE METOABI O3HAHNUS (B TOM YHCIIE
HaOII0ICHNE, MOICINPOBAHHUE, SKCIIEPUMEHT) U OCHOBHBIE OTIEPAINH
MBICTIITEIBHOM JesITeNbHOCTH (CpaBHEHHUE, KIIaCCH(DUKAIINS ) [T N3yUCHUS
BEHIECTB U XMMHYECKHUX PEaKIHil C OMOPOH Ha alITOPUTM WU CXEMY.

PackpbsIBaTh CMBICT H3y4aeMbIX MOHATHUI U 3aKOHOB M IPUMEHSATH 3TH
TIOHSTHS IPU ONMCAHUU CBOKWCTB BELIECTB U UX MPEBPALLECHUI C OIIOPOil Ha
IIJIaH U KJIIOYEBBIE CIIOBA.

Paznmiyath pu3ndeckre 1 XUMUUECKUE SIBJICHUS, OOBSCHSATH UX CYIIHOCTH C
TOUYKHU 3PEHUS ATOMHO-MOJIEKYJIIPHOTO YUYEHUS C OIIOPOH Ha OINPENEICHUsS U
CXEMBI.

OnpenensaTs NpU3HAKA XUMUYECKHX PEAKIIMN, YCIOBHS X MPOTEKaHHUS.
OOBSICHATD CYIIHOCTH (PU3NUCCKUX U XUMHIECKHUX SIBICHUHN ¢ TOUKH 3pEHUA
ATOMHO-MOJIEKYJIIPHOTO YYE€HHUS C HCIOIb30BAHUEM BU3YalIbHON OMOPBI.

KraccudunmpoBaTte XuMHIECKHE PEAKIMH (II0 YHCITYy ¥ COCTaBY
pearupyromux 1 00pa3yoInXcsl BEIIECTB) C OIOPOH HA CXEMBI.

CocraBnsaTh (OpMyIIbl OMHAPHBIX BEIIECTB MO BAJICHTHOCTU U OIIPEACIATh
BAJICHTHOCTb 10 (JOPMYJIaM BELIECTB C ONOPOH Ha AJITOPUTM Y4EOHBIX
JIeCTBUML.

PaccraBnsaTh k03¢ GHUIMEHTH B YpaBHEHHSIX XMMUUECKHX PEAKIUIA C OIOPO
Ha aJITOPUTM Y4E€OHBIX JEHCTBUH.

CrnenoBaTh IpaBHiIaM IOJIB30BAHUS XUMUUECKOH MOCY10H U JJabOpaTOpHBIM
000pyIOBaHUEM, a TAKXKE MPaBIIaM 0OpAIEHHs C BEIIECTBAMH B
COOTBETCTBHMHU C HHCTPYKIHMSIMH T10 BBITIOJHEHUIO Ta00PaTOPHBIX XUMUYECKUX
OIIBITOB MO/ KOHTPOJIEM IeJarora.

Hcnonb30BaTh NpH BEIMOTHEHUH YIEOHbIX 3aJaHUi 1 B IIpoIiecce
HCCIIE0BATENBCKON AEATENBHOCTH
HAYYHO-TIOMYJIPHYIO TUTEPATYPY XUMHUYECKOTO COACPIKaHHUs, CIPABOYHBIE
MaTepuallbl, pecypcsl IHTEpHETa 101 pyKOBOACTBOM II€AArora.

BoicTpanBath pa3BEpHYThIE NUCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOil Ha
nHpOpMaNHNIo U3 ydeOHNKA U CIIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCIIO0JIb30BaTh U3Y4YECHHBIN OHATUIHBIN annapar Kypca XUMUU




Paznen 2. BaxHeiine npencraBuresin Heopranndyeckux semects (30 1)

Tema 3. Bo3nyx. KucJsiopoa.
Ilonsitue 00 okcuaax

(1)

Bo3myx — cmech rasoB. CocTaB Bo3ayxa.

Kucnopon — sneMeHT 1 mpocTtoe Bele-

cTBO. 0301 — *QJINOTPOIHAS MOTU(PHKALIUSA KUCIOpoaa. *
HaxoxneHnune kuciopoza B npupoae, Gpuznueckue

Y XMMHUYECKHE CBOICTBA (peaKiMy OKUCIICHUS, TOPEHHUE).
VcnoBUs BOSHUKHOBEHHS U MPEKpaIleHuUs ropenus. [onsTue
00 oKcHmax.

*CHoco0bl MOJTyYeHHsT KUCIOPOo/ia B J1a00paToOpun U
npomblinuieHHocTH. * [Ipumenenue kuciaopona. Kpyroeopor
KUCJIOPOJa B IPUPOJIE.

*TernoBoit 3pPeKT XUMUIECKOH peakunu, IIOHITHE O
TEPMOXHUMHYECCKOM YPaBHEHUH, 9K30*- i SJHAOTCPMUYCCKHX
peaKIusx.

*TommmBo (He(Th, YTOIb U METaH). 3arpsa3HEHUE BO3AYXa,
CIOCOOBI €r0 NMPeI0TBPALICHHS. Y CUIICHUE TTAPHUKOBOTO
a¢dekTa, pa3pylieHue 030HOBOrO Ciios.*

JdeMoHCcTpauuun

Bzaumopetictaue gochopa, cepsl U xKeesa ¢ KHCIOPOAOM
(BO3MOYXHO HCTIOIb30BAHHUE BUJICOOIIBITOB).

Omnpenenenne cojepkaHusl KUCIOPO/a B BO3/IyXeE.
OMBITHI, IEMOHCTPUPYIOIIHE YCIOBHS BOSHUKHOBEHUS 1
MpeKpaIIeHHs] TOPEHNSI.

JlaGopaTopHble U MPaKTHYeCKUE PadoThI
JIabopaTOpHBIii OIBIT:

O3HakoMIieHHe ¢ 00pa3laMu OKCHJIOB.
IIpakTrgeckas padora:

Ne 4. TTomyueHue KUCIOPOAa, U3YICHNE €T0 CBOMCTB.

Boruuciaenns
— MOJIEKYJISIpHOM Macchl KUCIOPO/Ia U 030HA HA OCHOBAHUU
aTOMHOM MacChl XUMHUYECKOTO 3JIEMEHTA

PackpbsIBaTh CMBICIT H3y4aeMbIX MOHATHHN U IPUMEHATH 3TH MOHATHA IPU
OIHCAaHHWU CBOMCTB BELIECTB U MX MPEBPAILEHUN C UCIIOIb30BAaHHEM
OIIOPHBIX CJIOB U KIIUIIIE.

XapakTepHu30BaTh (OIUCHIBATH)C ONOPOIL HA NAAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yXa, (pu3nuecKre U XMMUUECKHE CBOICTBA KHCIOPO/a, CIIOCOOBI
€ro IOJIy4eHUs, IPUMEHEHUE U 3HAYCHUE B IIPUPOJIE U KU3HU YEJIOBEKA.

Cpasnueamo peakyuu 2opeHus U MeONeHHO20 OKUCIeHUs C TIPEIBAPUTEIbHBIM
00CyX/eHIEM [TapaMeTPOB CPABHEHHUS.

CoOupath IpHOOPHI IS TOTYIEHHUST KUCIOPOAA (BEITECCHEHHEM BOABI U
BO37yXa).

Pacnio3HaBaTh ONBITHBIM ITyTEM KUCIOPOJ IO KOHTPOJIEM IENArora.
Hcnonp30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTABIICHUS (DOPMYJI BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XMMHUYECKHX PEAKIUN C y9aCTHEM KHACIOPOa.
OOBSICHATH CYIIHOCTH HKOJIOTUYECKUX MPOOIIEM, CBA3aHHBIX C 3arpsI3HEHHEM

BO3/yXa.

CrnenoBath npaBiiaM 0€30MacHO paboTh B 1a0OPaTOPUM MIPU UCIIOIb30BaHUH
XMMHYECKOH MOCy 16l B 000PYA0BaHUS MO KOHTPOJIEM IeJlarora, a TaKkke
HpaBHIaM OOpaIIeHUs C TOPIOYNMHE BEIIECTBAMH B OBITY.

IInanupoBaTh ¥ OCYLIECTBIIATH HA IIPAKTUKE XUMUYECKUE 3KCIIEPUMEHTHI,
NPOBOJIUTH HAOJIIO/ICHHS, JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM IKCIIEPUMEHTA
0] PyKOBOJICTBOM IENArora.

VYuacTBOBaTh B COBMECTHOH paboTe B TpymIe.

Hcrionp30BaTh Mpy BHINOJIIHEHNH y4eOHBIX 3a/laHUI U B ITpoIiecce
HCCIIe0BATENbCKON AEATENIBHOCTH HAyYHO-NIOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOTO COIEPKaHMsl, CIIPaBOYHBIE MaTepUallbl, pecypcsl IHTepHETA
TI0Jl PyKOBOJCTBOM IENArora.

BeoicTpanBath pa3BEpHYTHIE IMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOil Ha
nHpOpMANHUIO U3 yIeOHHKA M CIIPABOYHBIX MAaTEPHAJIOB C OTIOPOH Ha TIIaH,
TPaMOTHO UCIIOJIb30BaTh U3YUEHHBIM NOHATUHHBIN anmnapaT Kypca XUMAU




Tema 4. Bogopoa.
TlonsiTHE 0 KHCJIOTAX
H COJISIX

(59)

Bonopox — snemeHT u npoctoe BemecTBo. Haxoxaenue B
npupoze, Gpu3nIecKne u XUMHUIEeCKHE CBOICTBA (Ha mpuMepe
B3aMMO/ICHCTBUSI C HEMETAUIAMH U OKCHJIAMU METAJUIOB),
pUMEHEHHEe, *CIoco0bl morydeHus. *

[oHsiTHE O KHCIOTaX U COJISIX.

JdeMoHCcTpanuu

IonyueHue, cobupanue u pacrmo3HaBaHUE BOJOPO/IA.
I'openue Bogopoza.

Bsanmopeticteue Bomopona ¢ okcugoM menu(1l).

JlabopaTopHble U IpaKTHYecKUue padoTbl
JlabopaTOpHBIi OIIBIT:

B3anmozeicTBre KHCIIOT C METaIIaMH.
[TpakTHyeckas pabora:

Ne 5. TlonmyueHue BoJ0po/ia, M3yU4EHUE €r0 CBOUCTB.

Boruuciienns
— MOJIEKYJIIPHON Macchl BEIIECTBA HA OCHOBAaHUU aTOMHOM
MacChl XMMHYECKUX DJIEMEHTOB

PackppIBaTh CMBICIT N3y4aeMBIX MOHSITHH U IPAMEHSTh 3TH MOHSITHS IPH
ONMCAaHUU CBOMCTB BELECTB U UX IPEBPAILCHUN.

Xapakrepu30BaTh (ONHACHIBATh) (pr3HdecKre M XUMHYECKIE CBOMCTBA
BOJIOPOAA, CIIOCOOBI €r0 MOTYIEHH, TPIMEHEHNE C OTIOPOH Ha IIIaH,
KpaTKYIO 3aIllUCh, CXEMY.

CoOupatb prOOp A1 MOJTYYEHHS BOJOPOA C UCIOIb30BaHUEM BU3YaIbHOM
OTIOpHI

Hcnonb30BaTh XMMHYECKYIO CUMBOJIMKY JJIsl COCTaBIICHUs (DOPMYJT BELIECTB,
MOJIEKYJISIDHBIX YPaBHEHUI XUMUYECKUX PEAKIUHI C Y4aCTUEM BOAOPOJA C
OIIOPOY Ha AJIFOPUTM.

CrenoBath npaBuiaM 0e30MacHON pabOTHI B 1TaOOpaTOpuH IpH
UCTIONIb30BAaHMH XUMHIECKOH TIOCY/IBI M 000pYAOBAHNUS 10T KOHTPOJIEM
TIe/1arora., a Tak)Ke paBHiIaM OOpaIeHHUS ¢ TOPIOYMMH BEIIECTBAMU B OBITY

[TnaHnpoBaTh M OCYIIECTBISITH HA MPAKTUKE XUMUYECKHE SKCIICPHIMEHTEHI,
TIPOBOJHTH HAOJIOICHNS, IeNIaTh BBIBOBI IO PE3YJIbTATaM KCIICPHIMEHTA IO
PYKOBOJCTBOM Heaarora ¢ 00CykKAeHHEeM IIaHa paboThI, C UCIIONB30BaHUEM
KIJIUILE.

VY4acTBOBaTH B COBMECTHON paboTe B IpymIe.

HHaHHpOBaTB 1 OCYIIECTBJIATH HA MMPAKTUKE XUMHUYCCKUE OKCIIEPUMEHTEI,
MpOBOAUTH Ha6J'IIOI[eHI/I$I, JICJIaTh BBIBOJIbI 110 PE3YyJIbTaTaM SKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHON paboTe B rpymie

Tema 5. KoanyecTBeHHbIE
OTHOLUECHUS B XUMHU
(49)

KonmuecTtBo BemectBa. Monb. MossipHast Macca. 3aKoH
ABoraapo. MonspHsrii 006EM ra3zos. Pacuérsr mo
XUMHUYECKHM YPaBHEHHUSM.

JdeMoHcTpanus
OO0pa31pl BemecTB KOIHIECTBOM | MOJb.

Boruuciienus

— 00B€Ma, KOTMYECTBA BEIIECTBA T'a3a 10 €T0 N3BECTHOMY
KOJIMYECTBY BEIIECTBA I 00BEMY;

— 00BEMOB T'a30B 10 YPaBHEHUIO PEAKIIMH HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHH ra30B

PackpbIBaTh CMBICI HU3y4aE€MbIX NOHITUM U IPUMEHATD 3TH IOHATHS, a TAKKE
W3YyYEHHBIE 3aKOHBI U TEOPUH JUI PELICHUS PaCUETHBIX 33Ja4 C IOMOIIBIO
nejarora.

BbrumcaTs MOJISIPHYIO Maccy BELIECTB; KOJIMUECTBO BelllecTBa, 00BEM rasa,
Maccy BellecTBa ¢ ONopoil Ha oOpasel, Ha GOPMYJIbI;

ITpoBOIUTH pacy€THI IO ypaBHEHHUSAM XUMHUUYECKUX PEAKLUM C OMOpPOil Ha
o0paszel, anropuTM yuyeOHbIX AEHCTBUIL: KOJIMYecTBa, 00bEMa, Macchl
BEIIIECTBA 110 U3BECTHOMY KOJIHUYECTBY, 00BEMY, Macce peareHTOB HilH
NIPOJLyKTOB PEAKLUU.

BeicTpanBaTth pa3BEpHyThIE IUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha MH-
(opmariro u3 yaeOHNKA U CIIPaBOYHBIX MaTepPHAaJIOB, IPAMOTHO
HCIOJb30BATh U3YYEHHBIN OHATUIHBIN annapaT Kypca XUMHUU € IIOMOILBIO
resiarora.




Tema 6. Boga. PacTBopsbl.
TlonsiTHe 00 OCHOBAHHSAX

(59)

Bona, ee cocras, cTpoenue, Mosekyisl. Dusnueckue
CBOWCTBA BOZBI. *AHAIN3 U CHHTE3 — METOJIBI N3YUEHUS
cocTaBa BOJBL *

XHUMHYECKHE CBOMCTBA BOIBI

(pasnoskeHue, peakiiuy ¢ HaTpueM, OKCHIIOM KallbLKs,
OKCHJIOM cephl [V .

CocraB ocHoBaHui. [IoHsATHE 00 MHIUKATOPAX.

*Boja kak pactBopurelns.* PactBopbl. ¥*PacTBopuMocTh
BEILECTB B BOJE.*

*HachlIleHHbIC 1 HCHACBIIIICHHBIC PACTBOPHI. * MaccoBast
JIOJISI BEIIECTBA B pacTBOpE.

*PoJb pacTBOPOB B MPHUPOJIE U B )KU3HHU YEIOBEKA.
KpyroBopoT Boab! B ipupoze.* 3arpsi3sHeHNE TPUPOITHBIX
Boa. OxXpaHa M OYHCTKA MIPUPOTHBIX BOI.

JdeMoHcTpanuu

DJeKTPOJIN3 BOBI; CHHTE3 BOJIBI; B3aUMOJICHCTBHE BOABI C
Metaamu (Na, Ca) (BO3MOXKHO HUCIIOJIb30BaHKE
BUJIEOMATEPHUAJIOB).

PactBopenue BenecTB ¢ pa3iaIuuHON pacCTBOPUMOCTHIO.
UccnenoBanue pacTBOPOB KUCIIOT U IIEI0YEH C TOMOIIBIO
WHINKAaTOPOB.

JlaGopaTopHble U MpaKTHYecKUue padoThl

[IpakTrueckas padora:

Ne 6. ITpuroroBieHue pacTBOPOB C ONPEACIEHHON MacCOBOM
Jl0JIe pacTBOPEHHOTO BEILECTBA.

Boruuciienus
— C MCHOJb30BaHUEM MOHATHS «MaccoBasi J0Js BEIIECTBA B
pacTBope»

PackppIBaTh CMBICIT N3y4aeMBIX MOHSITHH U IPAMEHSTh 3TH MOHSITHS IPH
OIIMCAaHHNH CBOICTB BEIIECTB U MX IIPEBPAIIECHHUH ¢ IOMOIIBIO TI€Aarora.

XapakTepu3oBaTh (PU3NIECKUE U XUMUYECKHE CBOICTBA BOMBL, €€ POJIb KaK
pacTBOPUTEIS B IPUPOJHBIX MPOIIECCAX C ONOPOH Ha IUIAaH U CXEMY.

CocCTaBIATh ypaBHEHUS XUMHUYECKUX PEAKIUI C yUaCcTHEM BOJIbI C OIIOPOi Ha
CXEMy.

OOBSICHATH CYIIHOCTb 9KOJIOTUYECKHUX MPOOJIEM, CBI3aHHBIX C 3arpsi3HEHHEM
HPUPOJHBIX BOJI, CIOCOOBI OYMUCTKH BOABI OT IPUMECEH, MEPBI 10 OXpaHe
BOJI OT 3arpsi3HEHUs NOCNE IPEABAPUTEIHHOTO CTPYKTYPHUPOBAHUS
Marepuana.

[TnarrpoBaTh ¥ OCYIIECTBIATH Ha MPAKTHKE XUMHIECKUE HKCIICPHUMEHTBI,
MIPOBOANTH HAOMIOZCHUS, AENATh BbI-

BOJIBI 110 PE3YNbTaTaM SKCIIEPUMEHTA 110]] KOHTPOJIEM IIelarora, ¢
HCTIONIb30BAHMEM KITHIIIE.

CrenoBath npaBuiaM 0e30MacHON pabOTHI B 1TaOOpaTOpHH IpH
WCTIONIb30BaHMH XUMHYIECKOH TIOCY/IBI M 000PYAOBAHUS 10T KOHTPOJIEM
nejarora.

ITpoBOIUTH BEIYUCIICHHS C IPUMEHEHUEM MTOHATHUS «MaccoBasi JOJIs BEIecTBa
B pacTBOpeE» ¢ ONOpoit Ha HOPMyIIBL.

Vcnonp30Bath IpH BHITIOTHEHNH Y4€OHBIX 3a/1aHUI U B IIpoIiecce
HCCIIeIOBATENBCKOM IeATEIEHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYpPy
XMMHYECKOTO COZIepKaHMs, CIIPaBOYHBIE MaTepHabl, pecypcsl IHTepHeTa
T10]] pyKOBOJICTBOM II€/1arora.

BeicTpanBaTth pa3BEépHYyTHIE MMCHMEHHBIE U YCTHBIE OTBETHI C OIOPOI Ha
nH}popManunio u3 yueOHUKA M CIIPAaBOYHBIX MaTE€pHaIOB, TPAMOTHO
HCTIONIb30BaTh N3yUYEHHBIH TOHATHIHHBIN anmapaT Kypca XMMHUH T0CIIe
MIPEABAPUTENHHOTO CTPYKTYPUPOBAHUS MaTepHaa




Tema 7. OcHOBHBIE KJIACCHI
HEOPraHHYeCKuX
coeMHEeHu

(11 9)

Krnaccudurkarms HeopraHHIecKUX COCTUHEHUT.

OKcHAbl: cocTaB, KIaccu(pukanus (OCHOBHBIE, KICIOTHEIE,
*amMmQoTepHBIe, HeCcOJIe0Opa3yoIIie Ha IPUMepe OKCHIa
yraepopa Il u okcuna azota II, Homenknatypa. [Tonydenne™®
OKCHUJIOB (B3aMOJICHCTBHE C BOJIOH, KHCIIOTAMH, LIETI0YaAMH).
OcCHOBaHUsL: COCTaB, KilaccCU(pUKaus (IeI0YH U
HepacTBOPUMBIC OCHOBaHUsI), HOMEHKJIATypa.

KucnoTer: cocTas, KiaccubuKaIys, HOMCHKIATypa,
(usnyeckre 1 XMMUYECKUE CBOWCTBA (B3aUMOICHCTBHUE C
OCHOBHBIMHU OKCHUJaMHU COJIAMU Ha IPUMEPE COJISTHOU U
CEPHOM KUCIIOT), *CIOCOOBI MOTydeHus. * P akTHBHOCTH
METaIIOB.

Comu (cpenHre): HOMEHKIIATYpa, *CcrocoObl MoydeHus ™,
B3aUMO/ICHICTBHUE CONEH ¢ METaJUIaMH, KUCIOTaMH, IeJI0YaMu
Y COJISIMHU.

I'eneTnyeckas CBSI3b MEXIY KJIACCAMH HEOPTaHUUECKUX
coenuHenuii. ['enetnyeckue psupl. [lonsTre 06 amdoTepHbIX
TUAPOKCHAaX Ha IMPUMEPE TUHKA U AJIIOMUHUA. XHUMHUUYECKHUe
CBOICTBA - B3aUMOJEUCTBHE C KUCIOTAMU U LIEIOYAMH.
Pa3znoxenue npu HarpeBaHUU.

JdeMoHcTpauuun

OO0pa3ipl HEOPraHMIESCKUX BEIISCTB PA3IMIHBIX KIIACCOB.
B3anmopelicTBre pacTBOpa CEpHOU KHACIOTHI C OKCHIIOM
meau(ID).

Peaxuust HelTpanuzauuu.

BriTecHeHMEe 0JHOTO MeTaIIa IPYTUM U3 pacTBOpa COJIH.

JlaGopaTopHble M IpaKTHYecKUe PadoThI

JlaGopaTopHbIE OMBITHI:

B3anMmopnelicTBrE KUCIOT C METAJUIAMH.

[Tonmy4enue HEpacCTBOPUMBIX OCHOBaHHH.

B3auMmoaelicTBre HEPAaCTBOPUMBIX OCHOBAHUMN C KUCIOTaMH.
Paznoxenne runpoxcuna menu(1l) mpu HarpeBanum.
IIpakTryeckas padora:

Ne 7. Perienue skcriepMMeHTaJIbHBIX 33/1a4 110 TeMe
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX COCIUHEHUID.

Boruuciaenus
— [0 YpaBHEHUSAM XUMUYECKUX PEAKIIHA

OmnpenencHre OCHOBHBIX KIIACCOB HEOPTAaHMYECKUX COSANHEHUH 1O Ma0IoHy.
CocTaBleHHE CXEM CTPOCHHUSI OCHOBHBIX KIIACCOB HEOPTaHWIECKUX
COEAMHEHUH Ha OCHOBE OTIPEIICIICHHS.

Cocrasnenune GhopMyJ OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSANHEHUH 1
Ha3bIBaHUE UX MO MEXYHApOJHOH U TPUBUAIBHOW HOMEHKJIIATYpE C
UCIIOJIb30BAaHUEM OTIPEJIENICHUS M TAOIHUIBI PACTBOPUMOCTH.
KiaccudunmpoBanne n3ydaeMbIX BEIIECTB 0 COCTaBY M CEOUCMEAM C
OIIOPOH Ha OTpEJeNICHUs, CXEMBI U TaOJIUILY PACTBOPUMOCTH.

CocraiieHne TaOJIMIBI TEHETHYECKUX PAZOB U cXeMbl «I eHeTnyeckas
B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COETMHEHHUN TI0/1
PYKOBOJICTBOM II€/Iarora.

ITporHo3upoBaHue CBOICTB BENIECTB HA OCHOBE OOIINX XMMHUYECKHX CBOWCTB
M3YYCHHBIX KJIACCOB, IPYII BEIIECTB, K KOTOPHIM OHH OTHOCSTCS C
HCTIONIb30BAaHUEM cXeMbl «I eHeTHuecKast B3aMMOCBSA3b OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COSANHEHUID 10]] PyKOBOACTBOM II€Aarora.
CocraBiieHrEe MOJIEKYJIIPHBIX YPaBHEHUH peaknii, HILTIOCTPUPYIOMINX
XUMHYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB U CHOCOObI NOYUEHsl BEILIECTB
M3y4YEeHHBIX KJIACCOB, IPYIIIL, @ TAKXKE MMOJITBEPIKAAIOIINX TeHETUUECKYIO
B3aUMOCBSI3b MEXK/1y HUMH, C ONOPOil Ha BepOaIbHYIO0 CXEMY B KaUeCTBE
3pUTEJILHOH OIOPHI.

CocTaBieHne MONEKYJIIPHBIX YPaBHEHUI peakui 1o cxemam ¢
IpeIBapUTEIbHBIM 00CY>K/I€HHEM BBIOOpa pearnpyronux BEIIecTsB.
Beruncienye o ypaBHeHUSIM XUMHYECKHX PEaKIUi KOJIN4IecTBa, 00bEMa,
Macchl BEIecTBa MO KOJIUIECTBY, 00bEMY, Macce peareHTOB M MPOIYKTOB
PEaKILH TI0 aJITOPUTMY.

[TnannpoBaHne N OCYIIECTBICHHE HAa MPAKTHKE XUMHYECKOTO IKCIIEPUMEHTA
1 HaOJIOJICHNS 1101 PyKOBOACTBOM YUUTEIISL.

DopMyIHpOBaHKE BBIBOJIOB MO PE3yJIbTaTaM IKCIEPHUMEHTA C
MCIIOJIb30BAaHUEM OTIOPHBIX CIIOB.

DopMyIHpOBaHKE C TIOMOIIBIO NIE/Iarora 1 BBIMOJHEHUE MPaBMIl 0e30MmacHon
paboTel B 1a00paTOpUN TIPH UCIIOIH30BAHUN XUMHUYECKOH MTOCY B U
000pyIOBaHMS.

Hcnonb3oBaHKe NPH BIMOJIHEHUH YUeOHBIX 3a1aHHi U B TIpoliecce
HCCIIEI0BATEIbCKON IESTEIbHOCTH HAYYHO-TIOMYJIIPHON JINTEPaTyphI
XMMHYECKOTO COJIEpKaHMs, CIPAaBOYHbIE MaTepHabl, pecypchkl MHTepHeTa,
OCYIIECTBIICHHE BHIOOpA I10J] PYKOBOJICTBOM II€Jlarora.

BeicTpanBanye pa3BEPHYTHIX NUCBMEHHBIX M YCTHBIX OTBETOB C OTNIOPOH Ha
nHdopmanuio 13 ydeOHMKA U CIIPABOYHBIX MaTepUaioB, IPaMOTHOE
WCIIOJIb30BaHHUE M3YUYEHHOI0 OHITUITHOTO armmapara Kypca XUMHH C




HCIIOJIB30BaHUEM IUIaHA, OMTOPHBIX CJIOB, aJI'OpUTMA.

Pasnen 3. Ilepuoguueckuii 3akol u llepuoguyeckas cucrema xumnyeckux 3j1emedToB JI. . MenpaeneeBa.




CrpoeHue aToM0B. XUMHYecKast CBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (15 1)

Tema 8. Ilepuoanyeckuii
3akoH u Ilepnoguyeckas
cHCTeMa XUMHYECKHX
ajeMmeHnToB JI. U. Menaee-
eBa. Ctpoenue atoma (7 u)

[lepBbIe MONMBITKN KIAaCCU(PHUKAMNE XUMHIECKHAX JIEMEHTOB.
[ToHsATHE O rpyNIIaX CXOAHBIX HIEMEHTOB (IIEIOYHBIE U
IeJI0YHO3EMEIbHBIC METaJIbl, TaJIOTe€Hbl, HHEPTHBIE Ta3bl).
*JIeMEHTBI, KOTOpBIE 00Pa3yIoT

amQoTepHbIe OKCUIIBI U THAPOKCUJIBL. *

IIepuonuueckuii 3axoH u Ilepuoguueckas cucrema
xumunyeckux anemeHToB . . Menneneesa. [lepuonsl,
rpynmsl, noArpynnsl. GU3nYecKuil CMBICI MOPSAKOBOIO
HOMEpA JIIEMEHTA, HOMEPOB MEPUOJIA U TPYIIIBL.

Crpoenne atomoB. CoctaB aTOMHEIX szaep. *M3oTomsr. *
OnextpoHsl. CTpOSHHE 3IEKTPOHHBIX 000I0YEK aTOMOB
nepBbix 20 XuMu4eckux 31eMeHToB [lepuonnyeckoit
cuctemsl 1. . Mennaeneena.

XapaKkTepuCTHKa XUMHYECKOTO AJIEMEHTA 110 €T0 MOJ0XKEHUIO
B Ilepuoauueckoii cucreme J1. 1. Menneneesa.
*3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB JIEMEHTOB MaJIbIX
MEPUOJIOB U TJIABHBIX MOATPYII B 3aBUCUMOCTH OT aTOMHOT'O
(nopsiikoBOr0) HOMEpa. *

*3nauenue [lepuoamdaeckoro 3akona u [leproamdaeckoit
CUCTEMBI XHMHUYECKUX JIEMEHTOB JIJIS Pa3BUTHS HAYKH U
npaxktuku. J. 1. MenneneeB — yuéHslii, negaror u
rpaxIaHuH. *

JdeMoHCcTpauuun

KoporkoneproaHas u JuiMHHOTIEpHOUIHAS (HopMBbI
[Tepuoanueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB

JI. 1. Menneneena.

O3zHakoMIeHHe ¢ 00pa3iaMu METAJUIOB U HEMETAIIJIOB.

JlaGopaTopHble M IpaKTHYECKHE Pa0OThI

JlaGopaTOpHBI OIBIT:

BsaumopelicTBue rupoKCcHia IIMHKA C pACTBOPAaMU KHCIOT U
nieao4en

PackpbIBaTh CMBICI IEPUOAMUECKOTO 3aKOHA II0J PYKOBOACTBOM II€/1arora.

[ToHnMaTh cylecTBOBaHUE NEPUOINIECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (M3MEHEHHUE PauyCcOB aTOMOB U
SJIEKTPOOTPHUIATEFHOCTH) M UX COSIUHEHUM OT MOJIOKESHHUS B
TIEpUOANYECKON CUCTEME U CTPOEHHUS aTOMa C UCIOJIb30BAHUEM CXEM U
TabIuII.

YcraHaBnuBaTh CBA3b MEXKY MOJOKEHUEM 3JIEMEHTA B IEPUOJUUECKOM
CHCTEME U CTPOCHUEM €ro aroma (COCTaB U 3apsi 1apa, 00Iee YHCII0
AJIEKTPOHOB U PaCIpeIeICHNE UX 110 SJICKTPOHHBIM CIIOSIM) TI0 00pasIry.

[IporHo3upoBaTh XapakTep U3MEHEHUS CBOICTB 3JIEMEHTOB U UX COEINHEHUN
o rpymnmnam u nepuojam Ilepuoanyeckoil cucteMsl ¢ TOMOLIbIO €arora.
XapakTepHu30BaTh XUMUUECKHE 3JIEMEHTHI IIEPBBIX TPEX MEPUOJIOB, KaJUs,
KaJbLus 1o ux nosnoxenuto B Ilepuoanyeckoit cucreme J1. . Menneneena.

CrnenoBath paBuiIaM 0€30IaCHOM PaOOTHI B JIAOOPATOPHUH TIPH
UCIIOJIb30BAaHHH XUMUYECKOM MOCYAbI 1 000PYIOBaHUS 10T KOHTPOJIEM
rnejarora.

BricTpanBaTh pa3BEpHYThIEC IUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOil Ha
UH(POPMAIUIO U3 YUeOHHKA U CIIPABOYHBIX MATEPHAJIOB, TPAMOTHO
UCIIOJIb30BaTh U3yYEHHBIN NOHATUIHBIN annapaT Kypca XUMHUU I10CIIE
CTPYKTYpHUPOBaHHUS MaTepuaja ¢ UCIOJIb30BaHUEM KIIUILIE.

Hcnonp30BaTh MpH BEITIOTHEHNH YIeOHBIX 3aIaHUH TEKCTHl YYeOHHUKA MOCTe
CTPYKTYPHUPOBaHIsI MaTepHuaa, clipaBodHsie Matepuaisl ([lepronndeckyro
CUCTEMY XHUMUYecKuX 31eMeHToB J[. 1. MernneneeBa, Tabmuiry
PpacTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEN B BOJE, HIEKTPOXUMUUECKUI
PAA HAIPSKSHUH METAIJIOB).

Hcrnonb30BaTh MpH BBITIOTHEHUH YI€OHBIX 3aJaHUH U B TIPOIIECCe
HCCIIEeIOBATEIBCKON NEATEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJIep KaHusl, CIIPABOYHbIE MaTepHalbl, pecypchl MIHTepHeTa
1O0J] pYKOBO/JICTBOM I€Jjarora




Tema 9. Xumuueckasi CBSI3b.
OKHCINTEIbHO-
BOCCTAHOBHUTEJIbLHbIE
peakuuu

(8 1)

* JNMEeKTPOOTPUIIATEIEHOCTE * aTOMOB XUMHYECKIX
3JIEMEHTOB.

Xummdeckast CBsI3b (HOHHAS, KOBAJICHTHAS MOJIAPHAS U
KOBAJICHTHASI HETIOJLIPHAS).

CrerneHb OKHCIICHHS.
OKHCIUTENbHO-BOCCTAaHOBUTENBHBIE peakiuu (OBP).
[pouecce! okucieHus U BoccTaHOBIeHUS. OKUCITUTENH U
BOCCTAHOBUTEIIN.

JdeMoHcTpauuun
OKHCIUTENFHO-BOCCTAHOBUTEIFHBIE PEAKIIH: TOPEHHUE,
PEaKIuy pas3IoKCHUS, COCTHHCHUS

PackpsIBaTh CMBICIT N3y4aeMbIX HOHITHUII 110]] pyKOBOACTBOM II€Iarora.

OmnpenensaTs BUI XUMHIECKON CBSI3H B COCIUHEHHUH C HCIIOIb30BAHUEM CXEM.

OmnpenensaTb CTENEHb OKUCICHNS XMMUYECKOTO 3IEMEHTA 110 (hOpMyJIe €To
COEIMHEHUS C UCIOIB30BAaHUEM JITOPUTMA.

OmnpenensiTb SIEMEHT (BELIECTBO) — OKUCIIHUTENb U DJIEMEHT (BELIECTBO) —
BOCCTAHOBUTEIIb.

OOBSICHATH CYIIHOCTb MPOLIECCOB OKMCICHUS U BOCCTAHOBIICHHSI.

CocTaBIsITh 3JIEKTPOHHBIH OanaHc ¢ yUETOM YHCIIa OTJAHHBIX U MPHHATHIX
JJIEKTPOHOB.

CocCTaBIATh ypaBHEHHE OKUCIUTENbHO-BOCCTAHOBUTEIIEHON PEeaKIIUH 110
ITOPUTMY Paz00pa OKHUCIUTEIEHO-BOCCTAHOBUTEIEHON PEAKIINH.

Hcnonp30BaTh NpH BEITTOJHEHUH yIEOHBIX 3aJaHAI TEKCTH y4eOHHUKa TT0CTIe

CTPYKTYpUPOBAHHSI MaTepHalia, ClpaBOYHbIe MaTepHallbl (IEPHOIMUECKYIO
cucTeMy XuMHudeckux 3ieMenToB J[. M. Mennemneena, Tabmuiy
pacTBOPUMOCTH KUCIIOT, OCHOBAaHUU U COJIEH B BOAE, SJIEKTPOXUMHUUYECKUN
P HATIPSHKEHUH METaJlIOB).




KJ1ace (2 4 B Heziemo, Beero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

IIpumepHBbIE TEMBI,
pacKpbIBaoIye
JaHHBIH pa3aeJ

NpPOrpamMmmel,
H KOJIHYeCTBO YaCOB,
O0TBOAMMOE HA UX
H3y4yeHHe

OcHoBHOe coiep:kaHue

OcHOBHBIE BUIBI JeSITETBHOCTH
ol0yuamommuxces

Paznen 1. BemecTBo 1 xumMnyeckue peaknuu (17 1)

IloBTOpEeHuUE N
yrjyoJieHue 3HAHU I
OCHOBHBIX pa3Je/0B
Kypca 8 kiacca

(59)

Ilepuoanueckuii 3axoH. [lepuoauyeckas cucreMa XUMHUECKUX
anemeHToB [l. 1. MenzneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
N3MEHEHHUH CBOMCTB XMMUYECKHUX SIIEMEHTOB IIEPBBIX TPEX NMEPUOIOB,
KaJusl, KaJbLUs U UX

COCAMHEHUI B COOTBETCTBHH C MOJIOKCHUEM DJIECMEHTOB B
MIEPHOANIECKON CHCTEME U CTPOCHUEM HX aTOMOB.

Krnaccudukanms 1 HOMEHKIIaTypa HEOPraHMYECKHUX BEIECTB (MEXIyHa-
POJIHAs ¥ TPUBHAIbHAS). XMMUYECKHE CBOHCTBA BELIECTB, OTHOCSIITHXCS
K pa3JIn4YHBIM KJIacCaM HEOPTaHWYECKHUX COCTUHEHUH, UX TeHeTHUeCKas
CBS3b HEOPTaHMYECKUX BEIIECTB.

CrpoeHue BemecTBa: BUIBI XUMHUUECKON CBSA3U M THUIBI KPUCTAIUIMIECKUX
pemérok. ¥*3aBUCUMOCTh CBOMCTB BEILIECTB OT UX CTPOEeHUsL. *
JdeMoHcTpanuu

1. Mopnenmn KpUCTaAJUIMYECKUX PEIIETOK HEOPIraHUUECKHUX BEIIECTB.

2. KopoTkonepnoHas u IiuHHONIEpHOAHAS popmbl [leproandeckoit
cUCTeMbl XUMHUYeCKUX 3nemeHToB 1. Y. Menneneena

XapakTepu3oBaTh XUMUYECKHE 3JIEMEHTHI IIEPBBIX TPEX
NEepUOJIOB, KaNUs U KaJIbIHS [0 UX HOJ0KESHUIO
B [lepuoauueckoii cucteme /1. V1. Menaeneena ¢ onopoit
HA allTOPUTM.

KraccudumnupoBaTs 1 Ha3bIBaTh HEOPTaHMIECKHE
BELIECTBA M3YYEHHBIX KJIACCOB C ONOPOM Ha CXEMY,
TaONUIly pacTBOPHMOCTH.

OnuceIBaTh 00IIME XUMHIECKNE CBOWCTBA BELIECTB
Pa3IM4HBIX KJIACCOB, IOATBEPKAATh CBOICTBA
IpUMepaMHU MOJIEKYIJIIPHBIX YPAaBHEHUI XUMHUYECKUX
peakuuii C OIOPOH Ha CXEMY.

OnpenensaTe BUI XUMHYECKON CBSI3U U THII
KPUCTAJUIMYECKON PEIETKY BEIIECTBA C OLIOPOH Ha
CXeMmy.

IIporuo3upoBatk CBOMCTBA BEMIECTB B 3aBUCHMOCTHU OT HX
CTPOCHHS TI0CTIEe IPEBAPUTEIBHOTO pazdopa.

BeicTpanBath pa3BEpHYTHIE MUCBMEHHBIE U YCTHBIE OTBETHI
C OIOpOH Ha
nH}opManuio U3 yyeOHHKa 1 CIIPAaBOYHBIX MaTepHaIOB,
IPaMOTHO UCIOJIb30BaTh U3YUYECHHBIHN OHATUIHBIN
ammapar Kypca XUMHH.

Vcnionp30BaTh NpH BEITIOTHEHNH yUeOHBIX 3a/IaHUH U B
NIPOLIECCE UCCIIEN0BATENBCKOMN 1EATENBHOCTH HAYYHO-
NOMYJISIPHYIO JIUTEPATYPY XUMHUECKOTO COLEPKaHUS,
CIIPaBOYHBIE MaTepuabl, pecypcsl HTEpHETA IOX
PYKOBOJCTBOM IEJIarora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

Krnaccudukanms XuMUYeCKUX peakiyi 1o pa3aInyHbIM IpU3HaKaM (110
YHCIIy U COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, *110 TEMJIOBOMY

PaCKpLIBaTb CMBICJT U3y1aCMbIX IOHATUH K MPUMCHATD 3TU
TIOHATHUS IPU OMMMCAHUUN CBOICTB BCIICCTB U UX




XHMHYECKHX peakuui
(49)

3¢ QeKTy, 10 N3MEHEHHIO CTENICHEH OKUCIEHU XUMHUIECKHX JIEMEHTOB,
o 00paTUMOCTH, TI0 YIaCTHIO KaTaln3aTopa).®

*JK30- ¥ FHIOTEPMHUUECKUE PEAKIINH, TEPMOXIMHUIECKIE YPABHCHH.
[TonsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. IIoHATHE O TOMOT€HHBIX U
reTepOreHHbIX peakuusix. [loHsTre 06 00paTUMBIX

1 HEOOpaTUMBIX XUMHYECKUX peakiusX. [IoHITHE 0 XUMHYECKOM
paBHOBecuH. DaKTOPHI, BIUSIONIME HA CKOPOCTh XMMUYECKON pPEakuy U
MOJI0’KEHHE XUMHUYECKOI0 paBHOBecHsL. *
OKHUCTUTENILHO-BOCCTAHOBUTEIILHBIC PEAKIHH (3JCKTPOHHBIN OaTaHc
OKHUCITUTEIbHO-BOCCTAHOBUTEIBHOM peaKiun).

JdeMmoHncTpauuu

1. 3aBHCUMOCTH CKOPOCTH XHMHUYECKOH PEaKINK OT Pa3INIHBIX
(akxTOpoB.

2. Bo3aeiicTBre KaTanu3aTopa Ha CKOPOCTh XUMUYECKON PEAKIIUH.
3. Ilpumepsl HEOOPATUMBIX M 0OPATUMBIX PEAKIUH.

4. CMerieHue paBHOBECHS XMMUYECKOH peakiuu.

Brruuciaenus
— KOJIMYEeCTBa BelecTBa, 00bEMa U MAacChl peareHTOB WX MIPOYKTOB IO
YPaBHEHUSIM XUMUYECKUX PEAKIUI

NIpEBPALLEHUI.

KnaccndummpoBats XuMHIeCKue peakiuy M0 pPa3InIHbIM
MIPU3HAKAM.

YcraHaBaMBaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaKuuy OT Pa3InYHbIX (PAKTOPOB 0] PYKOBOICTBOM
y4uTeNS.

IIporuo3upoBaTs BO3MOXKHOCTH IPOTEKAHUS XUMHUECKUX
IIPEBPALICHUN B PA3IMUHBIX YCIOBHIX IIOCIIE
npeaBapUTeIbHON paboThI.

OnpenensTh OKUCTUTENb U BoccTaHoBUTENs B OBP.

CoCTaBIATP AJIEKTPOHHBIHN OaaHC PeaKIIHH.

[Ipou3BOUTH BEIYUCIEHUS IO XUMUYECKUM YPaBHEHUAM
110 aJITOPUTMY.

BricTpanBath pa3BEpHYThIE MUCEMEHHBIE U YCTHBIE OTBETHI
¢ omopoit Ha HHPOPMAITHIO U3 YISOHUKA U CIIPABOTHBIX
MaTepHagoB, FPAMOTHO UCIOJb30BaTh U3YUYEHHBIHN
NOHATUUHBIM anmnapar Kypca XuMHUH 110CJIe
MPEIBAPUTENLHOIO CTPYKTYPHUPOBAHUS MaTEpHaa.

Vcnionb30BaTh NPH BHIOJIHEHNH yUeOHBIX 3a/IJaHUH U B

IpoIecce UCCIEJ0BATENBCKOM AEATEIbHOCTH HAYYHO-
MOMYJISIPHYIO JIUTEPATYyPy XUMHUIECKOTO COAEPIKaHMs,
CIpaBOYHBIE MaTepUaNbl, pecypcsl IHTEepHETa noce
KOHCYJBTAIIMH C NTEJaroroM.

Tema 2.
DJIEKTPOJIUTHYeCKAS
IMCCOIMALIMS.
XumMuyeckHe peakium B
pacTBopax

(81)

Teopust SIEKTPOTUTHISCKON TUCCOITUAIINN. DIEKTPOIUTHI H
HERJIeKTPOIHUTHL. KaTHOHBI, aHMOHBL. *MeXaHu3M JUCCOIMAIAN BEIIECTB
C pa3MTUYHBIMH BUJAMH XUMHYECKON CBs3H. CTEIICHD IICCOIMANNN. ¥
CUWJIBHBIC U CITa0BIC 3JICKTPOJIHTHI.

Peaxnuu noHHOTO 0OMEHa, YCIOBHS UX MpoTeKaHus. IoHHBIE ypaBHEHUS
peaxiuii.

XUMHUYECKHE CBOMCTBA KUCIIOT, OCHOBAHHM M COJICH B CBETE
MIPEACTABICHHI 00 AJIEKTPOIUTHIECKOH nuccornuanuu. Cpemra pacTBopa.
ITonsiTue o ruapoan3e comeil.

KauecTBeHHBIC peakIuy Ha KaTHOHBI

Y aHHWOHHI : XJIOPUJI-, OPOMHI, HO3UI-, CYyTb(aT-, KapOOHAT-, CHIIHKAT-
¢docdar- aHHOHBI, THAPOKCHI-HOHBI KaTHOHBI AaMMOHUS, MATHUS,
KaJlbLUsl, aIFOMUHUSA, Kele3a 2+, 3+ , UHKA, IPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpax..

PackprIBaTh CMBICIT H3yYaeMBIX IOHATHIA, & TAKKE CMBICI
TEOPHH DIICKTPOIIUTHIECKON UCCOUAIINH C OTIOPOi Ha
CXEMBI.

OOBSACHATH MPUIHHBI HIEKTPOIIPOBO/I-

HOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO MEAarora.

COCTaBJ’IS{TB YpaBHCHUA AUCCOAIINN KUCIIOT, IJ_IeJ'lO‘-Ieﬁ u
COJICH, TTOJTHBIC
H COKpaI_HéHHI)Ie HNOHHBIC YPABHCHUA XUMHUYCCKUX
peakiuit HOHHOTO OOMEHa.

HHaHI/IpOBaTB " OCYHIECTBJIATH HA IMPAKTUKE XUMHUYECCKUEC
SKCIICPUMEHTHI, IPOBOJUTEH HAOIFOICHSI, IeTaTh
BEBIBOJIBI 110 PE3yJIbTaTaM 3KCIIEPUMEHTA MOCTe
MpeIBapUTEILHON paOOTHI.

CrnenoBath npaBuiIaM 0€30IaCHOM PabOTHI B IaOOPaTOPUH
MIPH UCTIOJIb30BAHUH XMMHUYECKO MOCYbI U




JdeMmoHcTpanuu

OnexTpudeckas MPOBOANMOCTE PACTBOPOB BEIIECTB; IBIKCHNE HOHOB B
NIEKTPUIECKOM MOJIE.

OmBITHI, HITIOCTPHUPYIOIINE IPU3HAKK IPOTEKAHMUS PEAKII HOHHOTO
oOMeHa.

OmnbITHI IO ONPEENICHUIO CPEIbl B pAaCTBOPAX COJIeH (XJIOpHaa HATpHs,
KapOoHaTa HaTpUsl, XJIOpUIa LIMHKA).

JlaGopaTopHble M IPaKTHYeCKHe

padoTsI

JlabopaTOpHEIii OTIBIT:

Ne8Peaknun noOHHOTO 0OMEHa B pacTBOpax AEKTPOIUTOB: Cyib(dara
meau(1D)

1 ménoun, kKapOoHaTa HATPHUS U COJITHOW KHUCIIOTHI, PEaKIIHs
HEHTpaNu3aiy MeX Ty THIPOKCUIOM KaJIisl U COJSTHOM KHCIOTOH.
Ne9. KauecTBeHHbIE peaKIMH Ha HOHBI B PACTBOPE.

[IpakTudeckas paboTa:
Ne 1. Pemienue skcriepMMeHTaIbHBIX 33/1a4 110 TEME.

Borunciaenus
— TI0 YpaBHEHUSIM XUMHYCCKAX PEaKIui

000pyHOBaHUS 1O KOHTPOJIEM IeJarora.

[Tpon3BOAUTE BBIYHUCIICHHUS [0 XUMIYECKUM YPaBHECHHUSM.

BricTpanBaTh pa3BEpHyTHIC MICHMEHHBIC U YCTHBIC OTBETHI
¢ omopoit Ha HH(POPMAIHIO U3 YIeOHUKA U CIIPABOTHBIX
MaTepHalIoB, TPAMOTHO MCIIOJIB30BaTh H3YUSHHBIN
MIOHSATUHHBIN anmnapaT Kypca XUMHH TOCIe
MIPEABAPUTEIHLHOTO CTPYKTYPHUPOBAHUS MaTepHaa.

Vcrionb30BaTh MU BHINOJHEHUH Y4EOHBIX 3aJaHUi U B
TIpoIiecce UCCIe0BATENbCKON eATeIbHOCTH HayYHO-
MOMYJISIPHYIO JIMTEPATYPY XUMHYECKOTO COAEPKAHMUS,
CIIPaBOYHBIC MaTepHabl, pecypchl ViHTepHeTa mocie
KOHCYJIBTAIHH C IIE/IarOrOM.

Pasznen 2. HemeTannl u ux coequnenus (24 1)

Tema 3. Oomiasn
XapaKTepUCTUKA
XHUMHYECKHUX 3JIeMEHTOB
VIIA-rpynnsl.
I'anorenst

(4 1)

OO61ias xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
OTHUX J3JIEMEHTOB, XapPAKTECPHBIC JIJId HUX CTCIICHU OKUCJICHUS. CTpOCHI/Ie
1 pU3UUECKUe CBOIICTBA MPOCTHIX BELIECTB — TajOr€HOB. X UMHYECKHE
CBOICTBa Ha IpUMepe XJiopa (B3aUMOJISHCTBHIE C METaIlJIaMHU,
HeMmeTauiamMu (BOJOPOIOM M KHCIOPOAOM), *mierouamu™).
Xnopoonopoa. CossiHast KUCJIOTa, XHMUYECKHE CBOHCTBA,
*nmoydenne™®, mpumeHenne. KauecTBeHHbIE peaKIMK Ha TalOTEHUI-
noHEL. */leficTBHE XJIOpa M XJIOPOBOJAOPOIa Ha OPraHU3M YeIoBeKa. *
BaxxHelmme XJIOpHIbI U KX HAXO0XKIICHUE B TIPUPOJIC.

JeMoHCcTpanun
BupneomaTepuaisl: rajoreHsl 1 UX COSANHEHNSI.
OO6pasIpl XJIOPUIOB.

JlabopaTopHble U MpaKTHYecKHe padoThl
JlaGopaTopHBIi OIBIT:

Pacno3znaBanue XJ0pua-nOHOB.
[pakTuueckas padora:

OOBSCHATH 00IIME 3aKOHOMEPHOCTH B N3MEHEHUH CBOWCTB
HEMETAJUIOB M X COeIMHEHUH B Mpeesiax MajbIxX
MIepHO/IOB U INIaBHBIX MoArpymn [lepruoanaeckoil cCHCTeMBI
XMMHYECKHUX 3JIEMEHTOB C YU4ETOM CTPOCHHUS X aTOMOB C
UCTIONIb30BAaHHEM CXEMBI.

XapakTepu3oBarh GU3MYECKUE U XUMUYECKUE CBOHCTBA
MIPOCTHIX BEIIECTB raJIOTEHOB (Ha IpUMepe XJI0pa) U
CJIO’KHBIX BELIECTB (XJIOPOBOJOPOJA, XJIOPHUIA HATPUS),
CIIOCOOBI MX TTOJTy4EHUsI, TIPUMEHEHUE U 3HaYCHHE B
MIPUPOJIE U )KU3HU YEJIOBEKA M0CIIE CTPYKTYPUPOBAHHUS
MaTepuana.

OnpenensTs raloTeHUI-UOHBI B paCTBOPE C
HCTIOJIb30BaHMEeM TabHb! " XapakTepHble peakiiuy Ha
AQHWOHBI".

[TmaHMpOBaTH M OCYIIECTBIATH Ha MPAKTHKE XUMIYECKHE
9KCTICPHMEHTBI, IPOBOANTH HAOIIONCHUS, IETIATh BBIBOBI
TI0 Pe3yIbTaTaM SKCIEPUMEHTA IOCIIE ITPEABAPUTENLHOM
paboTHI.




Ne 2. TlorygeHne COMSTHOM KHCTIOTHI, H3y4YeHHE €€ CBOWCTB.

Borunciaenus
M0 YPaBHEHUSIM XUMHUECKHUX PEaKIIH.

Tema 4. O6mas
XapaKTepHCTHKA
XUMHUYECKHUX 3JIEMEHTOB
VIA-rpymnsl. Cepa u eé
coenunenus (5 u)

O0mas xapakTepucTuka seMeHToB VIA-rpynmnsl. OcoGeHHOCTH
CTPOEHHUS aTOMOB ITHX JJIEMEHTOB, XapaKTepHBIE AJIS1 HUX CTEIeHU
oxucienus. CTpoeHne 1 pu3nYeckue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAA U CEpBHI.

AunorponHbie MOAU(GUKALIMY KUCIOPOJa U cepbl. XUMHYECKUE CBOWCTBA
cepbl. B3auMozeiicTBue ¢ HEMETAIIAMU - BOLOPOAOM U KUCIIOPOJOM,
MeTaIaM¥, KOHLICHTPUPOBAHHBIMH a30THOH M CEPHOMN KHCIOTaMH.
CepoBonopos, cTtpoeHne, GU3NIeCKue 1 XUMHIECKHE CBOMCTBA
(KHCIIOTHBIC M BOCCTaHOBUTENbHBIE). OKCHABI CEpPBI KaK MPECTaBUTEIIN
KHCJIOTHBIX OKCUI0B. CepHast KUCIIOTa, PU3NIECKUE U XUMUIECCKHUC
cBolicTBa (00IIME KaK IPEICTABUTEN Kacca KUCIIOT

u *cnenududeckue™), mpumeneHue. CepHUCTASI KUCIOTA.
*XMMUUECKHEe peaKilny, JIeXKallie B OCHOBE MPOMBIIIEHHOTO Crocoba
NOJIyuyCHUA cepH0171 KHUCJIOTHI. AHHapaTLI U MPOTEKAIOUINE B HUX
IIpoIiecCHl (Ha MpUMepe IPOU3BOCTBA CEPHOM KUCIIOTHI). *

Conu cepHOit KUCIIOTHI, KAYECTBEHHAs peaKus Ha Cynb(haT-uoH.
Haxosxnenue cepsl U €€ coeiuHeHHH B Ipupoie. ¥ XuMuIeckoe
3arpsA3HEHUE OKPYKAIOIIEH Cpe/ibl COETMHEHUSIMH cephl (KUCIOTHBIC
JOXKIIH, 3arps3HeHNE BO3yXa U BOZOEMOB), CIOCOOBI €ro
IIpeAoTBpaneHus.

JdeMmoncTpauuu

Komneximu (BuieoMaTepransl): cepa U €€ COeTMHEHUS.
OOyrnuBaHue caxapa 1o JIeiicTBHeM KOHIIGHTPUPOBAHHOM CEpHO
KUCJIOTHI.

JladopaTopHble M MpaKTUYecKHe padoThl

JlabopaTopHEIE OIBITHL:

OOHapyxeHHe Cynb(haT-HOHOB.

B3anmMoeiicTBre pa30aBIeHHON CEPHOM KUCIOTHI C IIMHKOM.
Borunciaenns

10 YPaBHEHUSIM XUMUYECKUX PEeaKLUil

OOBSICHATH 00IIME 3aKOHOMEPHOCTH B UI3MEHEHUH CBOWCTB
aneMeHTOB VIA-rpynnsl 1 UX COeTUHEHUI
C Y4€TOM CTPOEHUS UX aTOMOB C OIIOPOM Ha CXeMy
"M3MeHeHHe paguycoB B MOATpyHmax".
XapaxkTepu3oBath puznueckue
U XUMHYECKHE CBOMCTBA MPOCTOTO BEIIECTBA CEPhI U €€
COeIMHEHHUH (CepoBOAOPOIa, OKCHIIOB CEPBI, CEPHOI
KHCJIOTHI, CYNIb(}aTOB), CIOCOOBI UX MOTyYCHHS,
MIPUMEHEHHE U 3HaYCHNE B IPUPOJE U KU3HH YEIOBEKA C
OIOPO Ha CXEMY U IIaH.

OmnpenensTe HaIMYHE CyNIb(HaT-HOHOB B PacTBOPE.

OOBSICHATD CYIIHOCTH HKOJIOTUYECKHUX MPOOIIEM,
CBSI3aHHBIX C IIepepabOTKON COSAMHEHUH Cephl Mocie
CTPYKTYPHUPOBaHHs MaTepHaa.

[InaHMpOBaTH M OCYLIECTBIIATH Ha MIPAKTHKE XUMHYECKHE
SKCTIIEPUMEHTHI, IPOBOJUTEH HAOIIOICHNS, JIeSIaTh BBIBOJBI
0 pe3yJbTaTaM SKCIEepPUMEHTA.

CrenoBath npaBuiaM 0e30MacHOM paboTHI B JlaOopaTopuu
IIPH UCTIOJIb30BAaHUH XMMUYECKOH MOCYABI U
000py10BaHMS IO PYKOBOJCTBOM II€J[arora.

ITpon3BOAUTH BBIYUCIIEHUS 110 XUMUYECKHM ypaBHEHUSIM
10 aTOPUTMY.

Hcnionb30BaTh MpH BHITIOITHEHUH y4eOHBIX 3aJlaH
TEKCTHI Y4eOHHKA, CIIPAaBOYHBIE MATEPHAIIBI
(ITeprogudeckyio CHCTEMY XUMUYECKHAX JIEMEHTOB
. Y. MenneneeBa, TabIHIly paCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U COJIEH B BOJE, SIIEKTPOXUMUYECKUH P
HaTPSHKCHUH METaNJIOB).

Vcrions30BaTh MpH BBITIOIHEHNH YUeOHBIX 3a1aHUN 1 B
MIPOLIECCE UCCIIEA0BATENIBLCKON IESITENBHOCTH HAyYHO-
MOMYJISIPHYIO JIUTEPATYPy XUMUUECKOTO COJACP KAHMS,
CIpaBOYHBIE MaTepHabl, pecypcsl IHTepHeTa mocne
KOHCYJIBTAIMH C NEJaroroM

Tema 5. O6mas
XapaKTePHCTHKA

OO01mas XxapakTepucTHKa 3J1eMeHTOB V A-rpynnsl. Oco0eHHOCTH
CTPOEHHUSI aTOMOB THX 3JIEMEHTOB, XapaKTepHbIE AJIsl HUX CTEIEHU

OOBsICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
271eMeHTOB VA-rpynmsl U UX COSAUHEHUH C yuéTOM




XMMHYEeCKHX 3JIeMEeHTOB
VA-rpynnsl. A30rt,
docdop n nx
coeIMHEeHHUsI
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OKHCIICHUSL.

A30T, pactpocTpaHeHue B IPpUpoe, GU3HIECKHE U XUMUYECKUE
cBoicTBa. KpyroBopot a3ora B npupoze.

AMMHEaK, ero GpU3NYECKHe U XMMHYECKIE CBOUCTBA, IIOJIy4eHHE U
npumenenne. Co aMMOHHS, X (PU3MYECKHE U XUMHYECKHE CBOMCTBA,
npumeHeHre. KauecTBeHHas peakuysi HA HOHbI aMMOHUSI.

A30THas KUCIoTa, e€ PU3NYecKue 1 XUMHYECKHE CBOWCTBA (001I1e Kak
NpeACTaBUTENS Kilacca KHCIOT U *crerupuueckue™). *Azotucras
kuciora. Mcrnonp3oBaHue HUTPATOB U COJIEH aMMOHUSI B KA4eCTBE
MUHEPAIBHBIX YI0OpeHHM. ¥

XUMHUYecKoe 3arpsisHeHHE OKPYIKAIOLIel cpebl COSIHHCHUSMH a30Ta
(KHCTIOTHBIC JJOXKAH, 3aTPA3HEHUE BO3AyXa, TOYBBI M BOJOEMOB).
Docdop, *amrorpomHsie Mmoauduranuu Gocdopa*, puzndueckue u
XAMHYECKHE CBOMCTBA.

Oxcun pochopa(V) u pochopras kuciora, Pu3NIECKUE U XUMUICCKUE
cBo¥icTBa, *moxydenue.* *KaduectBeHHas peaknus Ha pocdaT-HOHBL. *
*Wcnonp3oBanue GocdaTtoB B KaUECTBE MHHEPATbHBIX yI00peHui. *
3arpsi3HeHUe NPUPOIHBIX BOA0EMOB (ochaTamu.

JdeMoHcTpanuu
Komnekruu: hocdop u ux coeTuHCHHUS.
B3aumonelicTBuE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO.

JlabopaTopHble M NPpaKTHYeCKHe PAdOTHI

JlabopaTopHBIE OTBITHL:

1. B3aumoneiicTBre coneit aMMOHHMS C IIENOYBIO.

2. O3HakoMJIEHHE ¢ 00Opa3LamMM a30THBIX U POCPOPHBIX yI0OpEeHHil.
IIpaxTryeckas pabora:

Ne 10. ITomygenne aMMuaKa, H3ydeHHE €ro CBOMCTB.

Borunciaenns
M0 YPaBHEHUSM XUMHUUECKHUX peaKUui

CTPOCHHUS HX aTOMOB.

XapakTepu30BaTh (PH3HUECKIE U XUMHUUECKHE CBOICTBA
MIPOCTHIX BEIIECTB a30Ta U pochopa 1 X COSTMHEHUI
(amMmaxa, coeit aMMOHUS, a30THOH KUCIIOTHI, HUTPATOB,
oxcuna pocdopa(V) u pocdopHoii kuciotsl, pocdaro),
CIIOCOOBI MX TTOJTy4EHUsI, IPUMEHEHUE U 3HaYEeHHUE B
TIPUPOJIE U )KU3HH YEJIOBEKA C UCIIOJIb30BAHHEM CXEMBI.

OmnpenensiTb HOHBI aMMOHHMS M hochaT-HOHBI B PaCTBOPE C
UCIIOJIb30BaHNEM TaOuIlbl "' XapakTepHble peakuy Ha
KaTHOHBI 1 aHHOHBI".

OOBSICHATD CYIIHOCTH HKOJIOTUYECKHUX MPOOIIeM,
CBSI3aHHBIX C HAXOK/ICHHEM COCIUHEHNH a30Ta U
(docdopa B okpyxarotieii cpene.

[TnanupoBaTh M OCYLIECTBIIATH HA MPAKTHKE XUMHIECKHE
9KCTIEPUMEHTHI, IPOBOANTH HAOIIOCHNS, AETATh
BBIBOJIBI TI0 PE3YJIbTaTaM dKCIIEPUMEHTA.

CrenoBath npaBuiaM 0e30MacHOM pabOTHI B JlaOopaTopuu
P MUCIIOJIb30BAHMH XUMHYECKOH OCYAbI U
06opyoBaHuUs.

[Tpou3BOAUTH BBIYMCIICHHS TI0 XUMHUYECKHM YPaBHEHHUSIM.

Hcnionb30BaTh MU BHITNOJHEHUH y4eOHBIX 3alaHUi
TEKCThl y4eOHNKa, CIPAaBOYHBIE MATEPHAIIBI
(meproauYecKyro CUCTEMY XMMUYECKHX deMeHToB J1. 1.
MeHzeneeBa, TaOJINIy pacTBOPUMOCTH KHCIIOT,
OCHOBaHUH U COJIEH B BOJE, FNEKTPOXUMUUECKUH P
HalpsDKeHUH METaJIOB).

Hcnonb30BaTh NpH BHITIOTHEHUH yIEOHbIX 3aJaHNi U B

IpoIiecce MCCIEe0BATEIECKOM NesITeIbHOCTH HAYIHO-
HOIYJISIPHYIO JIUTEPATypy XUMHUYECKOTO COACPIKAHUS,
CIpaBOYHBIE MaTepHabl, pecypcsl HTEpHETA TTOCTEe
KOHCYJIBTAIlMH C NIE€aroroM

Tema 6. O0ast
XapaKTepuc-

THKA XUMHYECKHX
j1emMeHToB IVA-
Tpynmbl.

Yriepoa n kpeMHuii n
HX COeTUHEHHS

Yrnepon, ainorporiHbie Mogudukaimu rpadur, anmas. Bzaumoneiicterue
¢ MeTaJlJIaMM, HEMETaJlJIJaMi, KOHIEHTPUPOBAHHBIMU a30THOM U CEpHOU
KHCJIOTaMH, paclpocTpaHeHUe B IPUPoe, PU3NIecKHe U XMMUIECKHe
cBoiicTBa. Ancopouust. KpyroBopot yriepona B mpupoze.

Oxcubl yriaepoaa, ux GU3nYeckue 1 XHMHYECKHUE CBOWCTBA, UX
JICUCTBHE HA KUBBIC OPraHU3MBI, TI0JIydeHUE U IPUMEHEHHE.
*JkoJiornyeckue npobieMbl, CBsI3aHHbIE ¢ oKcuaoM yriepoa(lV);

OOBSICHITH 001IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOCTB
31eMeHTOB [V A-Tpynnsl ¥ UX COETUHEHUI ¢ yI4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh QU3HIECKUE U XUMUIECKHE CBOHCTBA
MIPOCTBIX BEILECTB YIIepOoJa U KPEMHHUS U UX
COE/IMHEHUH (OKCHJIOB YIiIepo/a, YTOJIbHOH KHUCIIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUsI, KDEMHHEBOH KHCIIOTHI,
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THITOTE3a TTI00AFHOTO OTETUICHIS KITMMAaTa; IIAPHUKOBEIHA 3P pexT. *
VYronpHAs KUCIOTA U €€ COH, UX (PU3NUECKUE M XUMHUIECKHE CBOMCTBA,
MOJTydeHHe U IpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-NOHBIL.
*[IepBoHa4YaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O
COCAMHEHUSX YIiepoa: 0COOEHHOCTH cocTaBa U ctpoeHus. [lonsrue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: J)KUPaX, Oeslkax, yrieBoax.
MarepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHMYECKUX
coeauHeHuit. *

*KpemHu#, ero pu3uUecKue U XMMUICCKUE CBONCTBA (Ha mpuMepe
B3aMMOJICHCTBUSA C METAIIIAMU M HEMETaJUIaMH ), TOJIyuYeHHe U
IIPUMCHEHHE B JJICKTPOHUKE. *

*CoeanHeHns KpeMHUS B ipupose. O0mue npeacTaBiIeHUst 00 OKcuie
kpemaIA(IV) 1 kpemHHEBOH KrcinoTe. CHIIMKATHL, X MCIIONB30BaHIC B
ObITy, MEMIIHE, TPOMBIIUICHHOCTH. BaskHel e cTponTeabHbIe
MaTepHalsl: KepaMHKa, CTEKJIO, IEMEHT, OETOH, Kene300€TOH.
ITpoGemb! 6€30MaCHOTO HCIIOIB30BAHUS CTPOUTEIHHBIX MaTEPHAIIOB B
MOBCETHEBHOM JKM3HU. *

JdeMoHcTpanuu

Mopenu KpucTalIMIecKuX PeIéToK ainMasa, rpaura, MOJIEKY bl
¢bymiepena.

AncopOrust pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM.
[IporuBoras.

BupeomaTepuaisl: CHIMKAaTHAS TPOMBIIIIIEHHOCTb.

Mopenu MOJIeKyJT OpraHMIeCKHX BEIIECTB.

JladopaTopHble M MPpaKTHYecKHe PadoThI

JlaGopaTopHbIi OMBIT:

KauectBennas peakipst Ha KapOOHAT-HOH.

[IpaxkTryeckue pabOTHI:

Ne 11. Iomy4yenue yraekuciioro ra3a ¥ N3y4eHre ero CBONCTB.
KavecTBeHHas peakiws Ha KapOOHAT-HOH.

Ne 12. PenieHue skcriepuMeHTaNbHbIX 3a/1a4 110 TeMe «Hemeramiby.

Boruuciaenus
M0 YPaBHEHUSIM XUMHUECKHUX PEaKIHi, €CIIU OJUH U3 PEarcHToB JIaH B
BHJIE BOJIHOTO PacCTBOpPA C U3BECTHOM MacCOBOM J0JIEH.

CHIINKATOB), CITIOCOOBI UX MOJYYCHHUS, IPUMECHEHHE

1 3HaYCHHE B IPUPOJE U KU3IHHU YEIIOBEKA.
OmnpenensaTe kKapOOHAT- U CIITHKAT-

HOHEI B PacTBOpE.

OOBSICHATH CYIIHOCTb HKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXOK/ICHHEM YTJIEKUCIIOTO ra3a B
OKpY’Karolleu cpene.

WinrocTpupoBaTh B3aMMOCBSI3b HEOPTraHUUECKHX
COE/IMHEHUH yIiiepoJa U OPraHNYeCKHX BEIECTB O/
PYKOBOACTBOM yUMTENS.

[IraHMpOBATH M OCYIIECTBIATH HA MMPAKTUKE XUMUUCCKIIC
SKCTIIEPUMEHTBI, IIPOBOJUTEH HAOTIONCHHUS, IETIAaTh BHIBOBI
TI0 pe3yNbTaTaM 3KCIICPUMEHTa TIOCIIe MTPEABAPUTEIBHOM
padoTHL

CrnenoBath paBuiIaM 0€30IaCHOM pabOTHI B TaOOpaToOpui
TIPH UCTIONTE30BAHIH XUMHUYECKOH MTOCYABI U
000pyI0BaHUs.

HVcrnonp30BaTh NPH BHITIOIHEHNH YUEOHBIX 3alaHUH
TEKCThI y‘Ie6HI/IKa, CIIPaBOYHBIC MaTEPUAJIbI
(ITeproanyecKy O CUCTEMY XUMHUYECKUX DIIEMEHTOB
1. U. Menneneesa, TabIUIly paCTBOPUMOCTH KUCIIOT,
OCHOBaHUH U COJIEH B BOJE, FNEKTPOXUMUUECKUH P
HATIPSDKCHAN METAJIIOB) TTOCIIE KOHCYIBTAIINH C
IIe1aroroM.

Vcnonp30BaTh MpH BEITIOTHEHNH YYeOHBIX 3aIaHUH U B
TpoIiecce UCCIeI0BATENbCKOM eI TeTFHOCTH HAYIHO-
MIOMYJIPHYIO JINTEPATYPy XUMHUYECKOTO COICpPIKaHuUs,
CIpaBOYHbIE MaTepHalbl, pecypchl IHTepHEeTa nociie
KOHCYJbTAllU C IEAAroroM.

Paznen 3. Merajuibl M ux coequHerus (20 1)

Tema 7. O01mue
CBOIiCTBA METAJLJIOB

OOmas XapaKTCpUCTUKA XUMHUYCCKUX DJIEMCHTOB — MCTAJJIOB Ha
OCHOBaHHH HX ITIOJIOKCHHUA B HCpPIOZ[PI‘-IeCKOﬁ CHUCTCMC XUMHNYCCKUX

PaCKpBIBaTB CMBICJT U3y4a€MBbIX MOHATHN 1 IIPUMEHATH OTU
TIOHATHUA IIPHU OIMMCAHUHN CBOWCTB BCIICCTB U UX
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anemenToB Jl. 1. MenzneneeBa u crpoeHmst aToMOB. CTpOCHHE METaJIIOB.
Merammmdeckast CBS3b M METANINIECKas! KPHCTAJUINYECKast PEHIETKA.
DNEKTPOXUMAYECCKUN PA HAIPsDKCHUH MeTasuioB. Ou3mdeckue u
XAMHUYECKHE CBOWCTBA METAIUIOB. *O0mIe CriocO0BI OTYICHHUS
MeTaiioB. [ToHsTHE 0 KOPPO3UH METAIIOB ¥ OCHOBHBIE CIIOCOOBI
3auThl 0T Koppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHII, OpOH3a),
UX IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH. *

JdeMoHncTpanuu

O3HakoMJIeHHE ¢ 00pa3IaMy METAJLIOB U CIIABOB, HX (PH3HYECKUMHU
CBOMCTBaMH.

Mopenu KpUCTaIUTMIECKUX PEMIETOK METaJUIOB.

Buneomarepuaibsl: KOppo3us METAIIIOB.

JladopaTopHble M MPpaKTHYecKHe PadoThI

JlaGopaTtopHbIe OIBITHI:

O3zHakoMIIeHHE ¢ 00pa3liaMy CIUIaBOB METAJLIOB.

3aBUCUMOCTH CKOPOCTH PEAKIIUU MeTalljIa ¢ KUCIOTON OT MPUPO/IBI
MeTaJuIa.

Borunciaenus
— M0 ypaBHEHMSAM XUMHUYECKUX PEaKIUii, eCIIA OJIFH U3 PearcHTOB
COJZICPIKHUT TIPUMECH

NIpEBPALLEHUI.

OOBACHATH 00IMIKEe 3aKOHOMEPHOCTH B W3MEHEHUN CBOHCTB
3JIEMEHTOB-METAIIIOB ¥ X COCIUHEHHUH C y4ETOM
CTPOCHHUS HX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAIJIOB, 00IIHe
(dusnYecKre 1 XUMUYECKUE CBOWCTBA METAJLIOB.

XapakTepH3oBaTh 00LIHE CIOCOOBI MOTYYEHHUS METAILIIOB
HOCJIE CTPYKTYpPHPOBAHMS MaTepHuara.

CrenoBath npaBuiaM 0e30MacHOM paboTHI B JlaOOpaTopuu
IpH UCIIOJIb30BAHUHU XHUMHUYECKOMH oCyabl 1
o0opyIoBaHUs.

ITpou3BOANTE BEIYHCIICHHS 110 XUMUYECKIM YPABHCHHUSM.

Hcnonb30BaTh MpH BHITIOJTHEHUH yIeOHBIX 3alaHHI
TEKCThI y4EOHNKA, CIPAaBOYHBIE MATEPHAIIBI
(ITepnogmdeckyro cucTeMy XMMUYECKHUX JIEMEHTOB
. U. Menneneesa, TaOIUITy paCTBOPAMOCTH KUCIIOT,
OCHOBaHUU U COJIEH B BOJE, NEKTPOXUMUYECKUH PsIlL
HanpsHKEHU METalioB).

Vcnionb30BaTh NPH BHIOJIHEHNH yUeOHBIX 3a/IJaHUH U B
HpolLIECcCe MCCIIEIOBATENBCKOM eI TeIbHOCTH HAyYHO-
MOMYJIIPHYIO JTUTEPATYPY XUMHUUYECKOTO COINEPIKAHUS,
CIIpaBOYHBIC MaTepHaJIbl, pecypchl MIHTepHeTa nocie
IIPeABAPUTEIHHON KOHCYJIbTAlNH C TIEAAr0roM

Tema 8. Ba:kneiimue
METAJLJIbI H UX

CoeTHHEHHSI
(16 u)

Ilenounsie metamsl. [Tonoxenue B Ilepuoanueckoii cucreme
xuMuueckux snemeHToB [1. V1. MenzeneeBa, CTpoeHHE aTOMOB.
Haxoxnenue B npupoze.

Om3nyecKue 1 XMMUIECKUE CBOICTBa (Ha IpUMepe HATPHS U KaTus).
OKcubl ¥ TUAPOKCUIBI HATPUS U Kaliusl. [[puMeHeHne eI0YHbIX
METAJJIOB U NX COCNHCHUI.

[IenoyHO3eMeNbHBIE METAJUIBI MATHUH U KaIIbIIUH, CTPOCHHUE aTOMOB.
ITonoxenue B [leproanyeckoit cucteMe xumuyeckux anemeHTos /1. U.

MenneneeBa. Haxoxnenue B npupoje. dusnueckue U XUMUYECKHE
cBOMCTBa. BaxkHelne coeIMHEHNS KalbIus (OKCHI, TUAPOKCHJI, COJIH).
*XEcTKOCTh BOABI M CIIOCOOHI €€ ycTpaHeH . *

Amomunuit. [Tonoxxenue B [lepuoanyeckoil cucteMe XuMUYECKUX

anementoB J. 1. Menneneesa, ctpoenue aroma. HaxoxneHnue B
npupoje. Pu3nyeckue U XUMHUECKUE CBOMcTBa. AM(OTEepHBIC CBOICTBA
OKCHJA U TUAPOKCHUA.

Keneso: coctas, cBoiicTBa 1 nonydenue. [lonoxenue B Ilepuoanyeckoit

DOBSICHATH 001IIIe 3aKOHOMEPHOCTH B H3MCHEHUH CBOWCTB
AJIEMEHTOB-METAIUIOB B TPYIIAX M UX COCIMHEHUH ¢
Y9ETOM CTPOCHUS UX aTOMOB.

XapakTepr30BaTh (GU3MUCCKHAE H XUMHICSCKHE CBOHCTBA

MPOCTHIX BEIIECTB METAJUIOB U MX COSJJMHEHUH (OKCHIIOB,

THIIPOKCHUJIOB, COJIEH) C OTIOPOH Ha CXeMY, CIIOCOOBI X

TIOJTY4YCHUA, IPUMCHCHUE Y 3BHAYCHUEC B IPUPOJC U )KU3HU

YeJI0BeKa.

Pacro3HaBaTh ¢ IOMOIIbI KAYECTBEHHBIX PEAKIIUA HOHBI
METAJUIOB (MarHus, KaJIbIHsl, ATFOMUHUS, ITUHKA, Kele3a
(2+), xene3a (3+), Mmenu (2+) ¢ HUCITOIBL30BAHUEM TAOJHUIIBI
"XapakTepHble peaKkiuy Ha KaTHOHBI'".

[ImaHUpOBaTh M OCYIIECTBIISTH HA IPAKTHKE XUMHIECKHE
9KCIIEPUMEHTBI, IPOBOANTH HAOIIOCHHS, IETIaTh BBIBOBI
IO pe3yJbTaTaM SKCIEPUMEHTA.

CnenoBath npaBmiiaM 0e30macHOi paboThl B 1a00paTopuu




cUucTeMe XuMuieckux aneMeHToB . 1. MeHaeneesa, cTpoeHue aToma.
Haxoxnenne B mpupone. Pusndeckre u XuMuaeckne cBoHcTBa. OKCHIBL,
rugpokcuasl u comn xemnesa(1l)

u xene3a(Il1).

JdeMoHncTpanuu

BzaumopelicTBre HaTpus ¢ BOJOM.

OxkpaiBaHue MjIaMeH HOHAMH HaTPUs U KaJusl.

OKpaHII/IBaHI/Ie IIJ1aMC€HH MOHAMU KaJIbIUs.

BzaumonelicTBue okcuaa Kajablus ¢ BOJOM.

Buneomatepuansl: ropeHue xkeje3a B KUCIOPOAE U XJI0pe.
JlabopaTopHble 1 NpakTHYecKHe padoThl

JlabopaTopHEIE OTIBITHL:

O3zHakoMIIeHHE ¢ 00pa3IaMu aTFOMUHHS U €TO CIUIABOB.

AwM(oTepHbIC CBOICTBA THAPOKCHA aTFOMHHUS.

KauecTBeHHbIE peakIui Ha HOHBI JKEJe3a.

[pakTrdyeckue pabOTHI:

Ne 13. Pemenne sKCIIEpUMEHTANBHBIX 3a/1a4 10 TeMe «MeTaibi».
Bbruncienus
110 YPaBHEHUSAM XUMHUYECKUX PEAKITH.

IIPH HCTIOIB30BAHIN XUMUYECKON OCY bl M 000pYJOBaHHMS.

[IpoM3BOINUTH BBIYMCIICHHS 10 XUMUIECKUM YPABHEHHSM.

BeIcTpanBaTh pa3BEPHYTHIC INCEMEHHBIEC H YCTHBIE OTBETHI C
0TI0poif Ha HH(pOPMAIHIO N3 yIeOHUKA U CIIPABOYHBIX
MaTepuaoB, PaMOTHO UCIOJIb30BATh N3yYEHHBIN
MOHATHUHHBIN anmapar Kypca XUMHH.

Vcrionb30BaTh MY BHINOJTHEHUH y4eOHbIX 3alaHU U B
IPOIEcCe UCCIEN0BATENbCKON IeITEIbHOCTY HAyHO-
MOIYJIIPHYIO JINTEPATYPy XUMHUYECKOI0 COAEPIKAHHUS,
CIpaBOYHBIE MaTepHAJbL, pecypchl MIHTepHeTa nocie
NpeIBAPHUTEILHON KOHCYIBTALMH C TIEarorom

Paznen 4. Xumusi u okpy:xamomas cpena (3 1)

Tema 9. BemecTBa n
MAaTepUHAJIbI B JKU3HH
Ye10BeKa

(3 9)

*HOBI)IC Matepuralibl U TCXHOJIOTUH. BeL[IeCTBa " Marepuajibl B
TIOBCEJIHEBHOM KU3HU UesloBeKa. XUMUs U 3/10poBbe. be3omnacHoe
HCTIOB30BaHUE BEIIECTB M XUMHUYCCKUX PEaKIUil B OBITY.

[IpupoaHbIE NCTOYHHUKH YTIIEBOJOPOIOB (Yroib, IPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI UX TePepabOTKH, UX POJb B OBITY M MIPOMBIILICHHOCTH.
OCHOBBI IKOJIOTHYECKON TPAMOTHOCTH. XUMHUIECKOE 3arps3HEHUE
OKpYy>XKaroliel cpesl (peieNIbHO I0MyCTHMAs KOHIIEHTPaLus

BewecTB — [1JIK).

Pounb Xxumum B pemieHnn 3KOIOTHIECKUX mMpodiiem. ™

XapakTepu3oBarh pojib XMMHUH B Pa3IMYHBIX chepax
JeATEeIIbHOCTH JIF0/IeH, OCHOBHBIE BEILECTBA U
MaTepHallbl, TPUMEHSAEMBIE B )KU3HH COBPEMEHHOTO
YeJIoBeKa.

OOBSICHATD yCIIOBHS 0€301TaCHOTO MCIIOIb30BAHMS
BEIIECTB M XMMUUECKHUX PEAKINH B OBITY.

AHanu3upoBaTh U KPUTHYECKH OLICHHBATH HHPOPMAIINIO
O BJIMSTHUU TIPOMBIIIEHHOCTH, CEIILCKOTO XO03siCTBa,
TPaHCIIOPTa U ApP. Ha COCTOSHHUE OKPYKAIOIIEH CPe/IbL.

YMeThb OKa3biBaTh MEPBYIO MIOMOILb TPU XUMUYECKUX
0’KOTax M OTPaBJICHUIX.

[TpuauMath yyactre B 00CyXIeHUN IPOOIeM XUMUYECKOH
1 3KOJIOTWIECKOH HAIIPaBICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3HIIMIO IO IpobieMe U Impeiarath
BO3MOJXKHBIE ITyTH €€ PEeIIeHNs ¢ OIIOPOi Ha
nH}opManunio u3 yueOHUKA M CIPAaBOYHBIC MaTEPHaJIbI,

pecypcel UHTepHeTa.




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 8 knacc/O.C. T'abpuensH, U.P. Octpoymos, C.A. CnagkoB — Mocksa: «IIpocBelijeHue», 2022

Xumus, 9 knacc/O.C. T'abpuensH, N.P. Octpoymos, C.A. CnagkoB — Mockga: «IIpocBelijeHue», 2024

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

bub6mioreka [JOK
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