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IHHOACHUTEJIbBHASA 3AIITMCKA

Pabouass mporpaMma 1o XUMHHU IJIi OOYYAIOUIMXCS C 3aJCPKKOH TCUXMUYECKOTO Pa3BUTHS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs MOATOTOBIICHA Ha OCHOBe DenepaabHOTO
rOCyIapCTBEHHOIO 00pa30BaTeIbHOrO CTaHJapTa OCHOBHOro oOmero ooOpasoBanusa (IIpukas
Munnpocsemnienuss Poccun ot 31.05.2021 1. Ne 287) (mamee — PI'OC OOQO), denepanbHOU
aIaTUPOBAHHON 00pa30BaTEIBLHOM MPOTrPaMMBI OCHOBHOTO OOIIEro 00pa3oBaHus I 00ydJarOIIXCs
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (IIpuka3z Munmnpocsemenust Poccuu ot 24 Hos6ps 2022
r. Ne 1025),

OO0mas xapakTepucTuKa yueOHOro npeamera « XumMusb»

VYueOHblii mpeaMer «XuUMHS» BXOAUT B TNpeAMETHYI0 o0nacte «EcTecTBeHHOHAy4YHBIE
npeaMeTsl». B cucreMe ecTecTBEHHOHAayYHOTO 00pa30BaHMs XUMUS KaK y4eOHBIH IpeaMeT 3aHMMaeT
BaXHOE€ MECTO B IMO3HAHHH 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHMN HAYUYHOH KapTHUHBI MUpa, CO3TAHHUU
OCHOBbI XMMHYECKHX 3HAHHUH, HEOOXOIMMBIX JUIsl MOBCEJIHEBHON J>KWM3HU, HABBIKOB 3I0POBOTO U
0e30macHOTO IS YeJOBeKa W OKpY)Kalollel ero cpeiasl oOpasa >KM3HHM, a TaKKe B BOCHUTAHUU
9KOJIOTUYECKON KYJIbTYpPHI.

VYCHemHocTh U3y4eHHsl XUMUU CBsI3aHA C OBJIAJICHUEM XHUMUYECKUM SI3BIKOM, COOIIOJCHHEM
npaBwi Oe3omacHoW pabOThl MpPU  BBHIMOJHEHUH XMMHYECKOTO OKCIEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCIIEHHBIX CBSI3€H XMMUU C IPYTUMHU IIPEAMETaMU HIKOJBHOTO Kypca.

[TporpamMma BKJIHO4YaeT B ce0s OCHOBBI HEOPraHWYECKOW M OpraHUMYecKOd XUMHUH. ['aBHOM
uaeel mporpaMMbl SIBISIETCS CO37aHHe 0a30BOr0 KOMIUIEKCA OIMOPHBIX 3HAHUN 10 XUMHH,
BBIPRXEHHBIX B (hOpME, COOTBETCTBYIOMLIEH BO3pacTy 0OydaromMXCsl U UX 0COOBIM 00pa3oBaTeIbHBIM
MOTPEOHOCTSM.

B comepxaHuu JaHHOrO Kypca MpEACTaBIEHbl OCHOBOINOJArarolue XHUMHUYECKHe
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME W3YYEHHE COCTaBa U CTPOEHUS BEUIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTPOEHHS, INPOTHO3UPOBAHHWE CBOMCTB BELIECTB, HCCIIEIOBAHUE 3aKOHOMEPHOCTEN
XUMHUYECKUX MPEBpAIICHUN U MyTell yIpaBJIeHNs UMU B LEJIIX MOJy4EHHUS BEIIECTB U MaTEpUasIoB.

TeopeTHueckyl0 OCHOBY H3y4Y€HHUS HEOPraHWYEeCKOM XHMHHM  COCTaBIII€T aTOMHO-
MOJIEKyJIsipHOe yueHue, llepmommueckuit 3axkonH .M. MengneneeBa ¢ KparkuMH CBEICHHUSIMU O
CTPOEHUHU aTOMa, BUJAX XUMUUYECKON CBSI3U, 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUUYECKUX PEaKIIUil.

B u3yuenun kypca 3HauuTeIbHAS POJIb OTBOAUTCA XUMUYECKOMY SKCIIEPHUMEHTY: ITPOBEIECHUIO
MPAKTUYECKUX U J1a0OpaTOPHBIX pPAa0OT, OMHCAHUIO PE3YNIbTaTOB YUYEHHYECKOIO SKCIEPUMEHTA,
COOJIIOJICHUIO HOPM M ITPpaBUJI 0€30MacHON paboThl B XMMUYECKOH 1Tab0paTOpHH.

Peanu3anus naHHOM mporpaMMbl B Ipolecce OOydeHus mo3BosuT oOydvarommumcs ¢ 3IIP
YCBOMTD KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIUU U MTOHATH POJIb U 3HAYEHUE XUMUU CPEIU APYTUX HAYK

0 TIPUPO/IE.



N3yuenne XuMuu criocoOCTBYET (OPMHUPOBAHUIO Y 00YUAIONTUXCSI HAYYHOTO MHUPOBO33PEHUS,
OCBOCHHIO OOIIEHAYYHBIX METOAOB (HaOJIOAEHUE, HM3MEpPEHHEe, HKCIEPUMEHT, MOJCIUPOBAHHE),
OCBOEHHUIO [TPAKTUYECKOIO IPUMEHEHNS HayUYHBIX 3HAHUH, OCHOBAHHOT'O HAa MEXIPEIMETHBIX CBS3SX C
npeametamu  «Okpyxaromuid mup», «@Pusukay, «buomorus», «['eorpadus», «Maremartuka» u
dbopMupyeT KOMIETEHIINMH, HEOOXOIMMBbIE ISl TPOAOJKEHUsT 00pa30BaHUs B 00JaCTH €CTECTBEHHBIX
HayK.

N3yuenne xumuM CcrnocoOCTBYeT pas3BuThIO y oOyuatommxcs ¢ 3[IP mpocTpaHCTBEHHOTO
BOOOpakeHUs!, GYHKIIMOHATBHON IPaMOTHOCTH, YMEHUSI BOCIIPUHUMATh U KPUTHUECKH aHAJIU3UPOBATh
uH(OpMAIMIO, MPEICTAaBICHHYI0 B pa3IUYHbIX (QopMmax. 3HAYMMOCTh IMpeaMeTa UIs Pa3BUTUA
KU3HEHHOM KomrereHImu oOydaromuxcsi ¢ 3[IP 3akiroyaercs B YCBOGHHHM OCHOBBI XHMHYECKUX
3HAHUH, HEOOXOAMMBIX JUIsl TOBCEIHEBHOM U3HU; HABBIKOB 37J0POBOI0 M OE30IIACHOTO ISl YEJIOBEKA
U OKpY’Karollei ero cpesl o0pa3a sxu3Hu; GOPMUPOBAHUHU IKOJIOTUYECKOM KYIbTYPHI.

[IporpaMma oTpakaeT cojepkaHue OOy4deHHs] MpeaMeTy «XHUMHS» C Y4eTOM OCOOBIX
oOpa3zoBarenbHBIX MOTpeOHOCTEH oOyuaronuxcs ¢ 3[1P. OBnageHne y4eOHBIM MpeaMeToM «XHMHES
MIPEACTABIISIET ONMPEEICHHYIO TPYAHOCTh i oOyuatomuxcst ¢ 3[IP. Oto cBs3aHO ¢ 0COOEHHOCTSIMU
MBICITUTEIILHON JIEATENBHOCTH, TEPUOANYECKUMHU KOJICOAHUSIMU BHUMAaHUS, MaJibiM 00bEMOM MaMSITH,
HEJOCTAaTOYHOCTHIO OOIIEro 3amaca 3HAHUM, MOHUKEHHBIM IMO3HABATEIbHBIM HMHTEPECOM M HHU3KUM
YPOBHEM pEUYEBOT0 Pa3BUTHUS.

Jnis mpeomosieHUs] TPYTHOCTEH B HM3y4eHMH Y4eOHOro mpenMera «XuMHsS» HeoO0Xxoamma
ajanrtanus o0beMa M XapakTepa yd4eOHOro marepuana K MO3HABaTEIbHBIM BO3MOXKHOCTSIM JaHHOU
KaTeropuu OOyyaromMxcs, Y4eT MX OCOOEHHOCTEH pa3BUTHSA: MCIOJIb30BaHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3€H, OCTEIIEHHOE YCIOKHEHNE N3y4aeMOoro MaTepuaiia.

[Ipy u3ydyeHUHM XUMUM HEOOXOJUMO OCYIIECTBISATh B3aUMOJECHCTBHE Ha IOJIMCEHCOPHOM
OCHOBE.

Teopernuecknii Marepuas Hu3ydaeTcsi B IIPOLIECCE€ IPAKTUUYECKOM JESATENBHOCTH. Bplnenstorcs
OTJeNIbHbIE YPOKOM Ha PELICHHE 3aJlad B CBA3M CO CJIOXKHOCTHIO aHalIM3a TEKCTa OO0y4aroLUIMMUCS C
3I1P. Opranuveckoe €IMHCTBO MPAKTUYECKONW W MBICIUTEIIBHONW NEATETHOCTH OOYyJaronuxcs Ha
YpPOKax XMMHHU CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XMMMUYECKUX 3HAHUHN U
ymenuil. Ocoboe BHUMaHHE NPU U3YUYEHHUM XMMHUU YIENSAETCS HU3YUYEHUIO «CKBO3HBIX» IMOHATUH U

(bopMHPOBaHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepUana.

Henn u 3aga4n n3y4eHust y4eOHOro npeamera «XuMHs»
OO6mue nenu n3ydeHus yaeOHoro npeamera «Xumus» npeacraniensl B OenepanbHoil padboyeit
IporpaMMe OCHOBHOTO 0011ero oopasoanusi. OHU aKTyalM3UPOBAHbI C YYETOM HOBBIX NPHOPUTETOB

B CHCTCMEC OCHOBHOI'O 06LI_[CFO 06p330BaHI/I}I, HaIpaBJICHHOCTH 06yquI/151 Ha pa3sBUTUC U CaAMOPA3BUTUC



JUYHOCTH, (popmupoBaHHe €€ WHTEIeKTa U o0meld KynbTypbl. OOydeHHE YMEHHMIO YYHUTHCS H
MPOJIOIKATh CBOE 00pa30BaHNE CAMOCTOSTEIHPHO B HACTOSIIEE BPEMs SIBIISICTCS OAHON M3 BAKHEUIITUX
¢byHKIMH y4eOHBIX IPEIMETOB, B TOM YHCIE U «XHUMHUN.

Jns obyuaromuxcs ¢ 3IIP, Ttak >ke, Kak U JUIE HOPMAaTHBHO DPa3BUBAIOLIUXCS CBEPCTHHUKOB,
OCBaMBAIOIINX OCHOBHYIO OOpa30BaTEIbHYIO IPOrpaMMy, JOMUHUPYIOLIEE 3HAYEHUE MPUOOPETAIOT
TaKHe LENH, KaK:

(dopMHUpOBaHNE WHTEIUICKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOH K COTPYIHHUYECTBY,
CaMOCTOSITEJIbHOMY TMPUHATHIO pEIIeHUH, CIOCOOHON ananTHpoBaTbcs K OBICTPO MEHSIOLIUMCS
YCJIOBUSIM KU3HU;

HaMpaBJIEHHOCTh OOyYEHHsI Ha CHCTEMATHYECKOE MPHOOIIEHHE yJaluXCcsl K CaMOCTOSTEIbHON
MO3HABATENIFHON JIESTEbHOCTH, HAyYHBIM M NPAKTUYECKHMM METOJaM MO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO U PA3BUTHUE CIIOCOOHOCTEHN K XUMUU;

o0ecrieueHrne  YCJIOBHM, CHOCOOCTBYIOUIMX  MPHOOPETEHHI0  OOyYarONMIMMHCS ~ OIbITa
pa3sHOOOpa3HON JesTeTbHOCTH, IO3HAHUS W CAMOIIO3HAHMSA, KIFOUYEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIMH ), UMEIOLINX YHUBEPCATIbHOE 3HAYEHUE JJIs Pa3IMUHBIX BUOB JESATEIbHOCTH;

dbopmMupoBaHue yMEHHI OOBSCHATH U OLICHUBATH SIBIICHUS OKPY)KAIOLIET0 MUpa Ha OCHOBAaHUU
3HaHUH U OIbITA, IOJYYEHHBIX NPU U3YYEHUH XUMUHU;

¢opmupoBaHue y o0Oy4arolMXCsi T'YMaHUCTUYECKUX OTHOUIEHWM, IOHMMaHUS I€HHOCTU
XUMUYECKHUX 3HAHUU JJIs1 BBIPAOOTKHU SKOJIOTMUECKH 11€71eCO00pa3HOro MOBEICHUs B OBITY M TPYIOBOM
NEATEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 3/10POBbS U OKPYKAOUIEH IPUPOIHON CPEIbl;

pa3sBUTHE MOTHBALMU K OOYyYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX LEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Mpoduiis u
HaIpaBJIE€HHOCTHU JaJIbHEHIIET0 00yUeHUsI.

Kypc HanpaBieH Ha pelieHue cleayonux 3a/1a4, 00eCneunBaloMX peaan3aluio JMYHOCTHO-
OPUEHTUPOBAHHOTO M JAEATEJIbHOCTHOIO MOJIXOAOB K 00ydyeHuto xuMuu oOyuarommxcs ¢ 3[IP Ha
YpOBHE OCHOBHOTO 00I1I€r0 00pa30BaHUs:

(dbopMUpOBaHHE NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX IPEJCTABIECHUN O BEIIECTBaX, HX
MpPEBpAICHUSAX M  MPAKTHUYECKOM NPUMEHEHUHU; OBJaJCHUE TOHATHUIHBIM  amnmapatoM U
CUMBOJINYECKUM SI3bIKOM XHUMHH;

OCO3HaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUUYECKUX MPEBPALIEHUII HEOPTaHUYECKHUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBI€HHH >KMBOM W HEXHBOM MNPHUPOIBI; YIIyOJleHHE MpeACTaBICHUH O MaTepHalbHOM
€IMHCTBE MUDA;

OBJIaJICHME OCHOBAMHM XHUMHYECKOM TPAaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBaThb W

00BEKTUBHO OLICHMBATb JXHW3HCHHBLIC CUTyallUU, CBA3AaHHBLIC C XHMI/IGﬁ, HaBBIKAMH 0€30IacHOr0
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oOpallleHusi ¢ BEIIECTBAMMU, MCIIOJIb3YEeMbIMU B TOBCEAHEBHOW >KM3HM;, YMEHUEM aHaJU3UpOBATh U
TUTAHUPOBATh SKOJIOIMYECKH Oe30MacHOe MOBEACHUE B LIEISIX COXPAaHEHHS 3I0POBbS M OKpYXKarolei
Cpelbl;

dbopMupoBaHUE YMEHHI YCTAHABIMBAThH CBSI3U MEXKAY pealbHO HAOMIOJaeMbIMU XUMUYECKUMU
SBJICHUSIMU U TIPOIIECCaMH, MPOUCXOJSIIIMMU B MHKPOMHUDPE, OOBACHATH MPUYMHBI MHOT000pa3us
BEIIIECTB, 3aBUCHMOCTh WX CBOMCTB OT COCTaBa M CTPOCHHUS, a TaKkKe 3aBUCUMOCTh NPUMEHEHUS
BEIIIECTB OT UX CBOICTB;

MpPUOOpPETEHUE OMNbITA MCIIOJIIB30BAHUS PA3IMYHBIX METOAOB M3y4YCHHS BELIECTB, HAOMIOACHUS
3a UX IPEBPALICHUSIMU MPU MTPOBEACHUH HECIOKHBIX XUMHUECKUX SKCIIEPUMEHTOB C MCII0JIb30BAHUEM
nabopaTropHOTro 000PyAOBaHUS U IPUOOPOB;

¢dopMHUpOBaHUE TPEACTABICHUN O 3HAYEHUH XWMHUYECKOW HAyKW M PEUICHUH COBPEMEHHBIX
HKOJIOTUYECKUX MpoOieM, B TOM 4YHCIE B MPEIOTBPALICHHH TEXHOTEHHBIX M OKOJOTHYECKUX
KaracTtpod.

Oco6enHocTu 0TOOpPa M aanTANMN Y4e0HOr0 MaTepuaJia o XuMHHU

OOydenue yueOHOMY MpenMeTy «XUMHSD CTPOUTCS Ha CO3/IaHUH ONTHUMAIBHBIX YCIOBUH IS
YCBOGHHUS IporpaMmMHoro Marepuaina odyvaromumucs ¢ 3[1P. bonbsioe BHUMaHue yaensercs oToopy
y4eOHOro MaTepualia B COOTBETCTBUH C MPUHIIUIIOM JAOCTYIHOCTH MPU COXpAaHEHHH 00IIero 6a30Boro
ypoBHs. OH JTIOJDKEH MO COJEPKaHHUIO0 U 00BeMy OBITh adanTUPOBAHHBIM it oOydatomuxcs ¢ 3[1P B
COOTBETCTBHH C UX OCOOBIMH 00pa3oBarelbHBIMH MOTpeOHOCTAMU. CliemyeT 00JerduTh OBIAJICHUE
MatepuaigoMm obydaromumucs ¢ 3I1P mocpencTBom ero AeTaibHOro OOBSICHEHUS C CUCTEMATUYECKUM
MOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B TNPHUMEHEHUM 3HAHUH C UCIOJIb30BaHUEM IPHEMOB
ATOPUTMU3AINH U BU3YAJBHBIX OTOpP, 00YYEHHUsI CTPYKTYPUPOBAHUIO MaTepHaa.

bonbuioe 3HaueHwe Jid TMOJHOLIEHHOTO YCBOEHHS Y4eOHOro marepuajla MMEeT oIopa Ha
MEXITPEIMETHBIE CBS3U BOIIPOCOB, M3y4aeMbIX B JJAHHOM Kypce, ¢ TaKUMHU Y4E€OHBIMH IpeIMeTaMu
kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bonss paccMaTpuBaTh OJUH M TOT e Y4eOHBIH
MaTepuall C pasHbBIX TOYEK 3PEHHUs, MEKIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JIyYIlIeMy
OCMBICJICHHIO, O0JIee TIPOYHOMY 3aKPETUICHHIO ITOTYYeHHBIX 3HAHUH U IPAaKTUIECKUX YMECHUH.

[Tpy moAroTOBKE K YpOKaM YUUTEINb JIOJDKEH MPelycMOTPETh (POPMHUPOBAHKE Y 00yUaArOIIUXCS
YMEHUI aHaJIM3UpOBaTh, CPAaBHUBATh, 0000IIaTh U3ydyaeMblii MaTepuall, IUIAHUPOBATh MPEICTOALILYIO
paboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoOXoauMO MOCTOSHHO CHEAWTHh 3a HPaBUIBHOCTHIO
pedeBoro oopMieHus BhICKa3bIiBaHUN 00ydaroruxcs ¢ 311P.

B cBa3u ¢ O0OCOOGHHOCTSIMM TIOBEIACHHS M JAEATENbHOCTH, oOywatommxcst ¢ 3IIP
(pacTopMOKE€HHOCTh, HEOPTaHU30BAaHHOCTH) HEOOXOAUM CTPOKANIINN KOHTPOJIb COOJIIOJICHUS MTPABUIT

TEXHUKH 0€30MacHOCTH TP MPOBEICHUN JTaOOPATOPHBIX pabOT B XUMUUECKOM KaOWHETE.



Buast  gesarenbHocTH  oO0ywarwmuxcs ¢ 3IIP,  oOycioBieHHbIE  0COOBIMH
o0pa3oBaTeIbHBIMH NMOTPEOHOCTSIMH H 00eCleYHBAIONINE OCMBICICHHOE 0CBOCHUE COACP/KAHUU
o0pa3oBaHus Mo npeaMeTy «XuMH»

Copepxanue BUIOB jAedarenbHocTH oOyuaromuxcs ¢ 3IIP Ha ypokax XUMUU ompezensercs ux
0coObIMH 00pa3zoBaTelbHBIMU MOTpeOHOCTAMH. [lomumo mmpoko wucnonsdyemeix B @OIT OO0
o0mux Juis BceX OOyYaroImuXcs BUAOB JEATEIBHOCTU CIEAYEeT YCHWJIMTh BHUJABI JESTEIHHOCTH,
crenuUIHbIC s JaHHOW KaTeropuu OOYdJaroIIuXcs, JJsi 00eCIeYeHHs] OCMBICIEHHOTO OCBOCHUS
coJiep>kaHusi OOpa3oBaHMs IO TMPEAMETY: YCUJICHHE MPEAMETHO-TPAKTUYECKON EeATEIBHOCTH C
aKTUBU3ALIMEH CEHCOPHBIX CHCTEM; YepelIOBaHUE BHUJIOB JIEATEIBHOCTH, 3aJCHCTBYIOIIUX Pa3IUYHbIC
CEHCOPHBIE CHCTEMbI; OCBOCHHME MaTepuajiga C OIOpPOM Ha aJIrOPUTM; «IIOIIArOBOCTb» B H3YyYEHUU
MaTepHuaia; MCIOJIb30BaHUE JIOTIOJHUTENFHOW BU3YallbHOW OMOpPHI (IUIaHbI, 00pas3Ibl, CXEMBHI,
mabaoHbI, onopHble Tabmuiel). s pasButus y oOyuatomuxcs ¢ 3IIP ymeHus nenats BBIBOJIBI,
(dbopMUPOBaHHS TPAMOTHOTO PEYEBOTO BHICKA3bIBAaHUS HEOOXOIMMO HCIOIb30BaTh OMOPHBIE CIIOBA U
kiunie. Ocodoe BHUMaHUE CIIelyeT YAeIUTh 00YUEHUIO CTPYKTYPUPOBAaHUIO MaTepualla: COCTaBIIEHNE
PUCYHOUYHBIX M BepOaJbHBIX CXEM, COCTaBICHHE TAaONHIl, COCTAaBICHHE KIACCU(PUKAIIMHA C
0003HAYEHHBIMU OCHOBaHUSAMHU JIJIs Kaccu(UKAIMKM U HATTOJHEHUE UX TPUMEpaMHU U Jp.

Temaruueckas u TepMuHoJIOrnYeckas Jekcuka coorsercrsyer @OIT OOO.

Hns oOywaromuxcs ¢ 3IIP cymecTBeHHBIMH SIBISIFOTCS TPUEMBI Pa0OTBI C JIEKCHUECKUM
MaTepuaioM 1o mnpeamery. lIpoBoauTcs crenuanbHas paboTa MO BBEACHUIO B aKTHUBHBIA CIOBaphb
00y4aroIuXxcsi COOTBETCTBYIOUIEH TepMUHONIOTHU. VI3yyaemble TEpMUHBI BBOAATCS Ha MOJIUCEHCOPHOU
OCHOBe, 00s13aTeIbHa BU3yalbHas MOAICPKKA, AITOPUTMBI pabOTHI C ONpPEAETICHUEM, OTIOPHBIE CXEMBbI
JUIS aKTyaJlu3allii TEPMUHOJIOTHH.

Mecto yyedHoro npeamera «buoJiorus» B yaeOHOM IIaHe

VY4eOHbIM IIaHOM Ha €€ u3ydeHue oTBesieHo 136 yueOHbIX 4acoB — 1o 2 4 B HeZento B 8 U 9 kitaccax

COOTBCTCTBCHHO.

Conepkanne ydeOHOro mnpeamera «XuMus», mnpenactaBieHHoe B DenepanbHoil paboueii
nporpamme, cootBercTByer PI'OC OOO, paszpaborano ¢ yderoM DenepanbHOM OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO 00ILEro oOpa3oBaHus MO y4yeOHOMY IMpenMeTy «XUMHsD»,
cooTBeTcTBYeT DenepalibHON alanTHPOBAHHON OCHOBHON 00pa3oBaTeNbHOM NporpaMme OCHOBHOI'O
o01mero o0pa3oBaHust 00YJIAOITUXCS C 3aJEPKKOU MICUXUUECKOTO PAa3BUTHSI.

JInans YMK no xumun 115 8-9 knaccos aBtopoB [.E. Pyasutuca, ®@.I'. ®enpamana
Conep:kanue y4eOHOI0 npeamMera
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IlepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipenmer xumun. Ponp xumum B Ku3HU 4denoBeka. Tenma u BemecrBa. Gu3znyeckue CBOMCTBA
BELIECTB. AIperarHoe COCTOSIHHUE BEIECTB. XMMHsS B CHUCTeME HayK. UMCThIe BEIIECTBA M CMECH.
CrnocoOw1 pazgenenusi cmeced. I[IpaBuna Oe3omacHoro obpaiieHus ¢ BEIIeCTBaMU U J1aOOpPaTOpHBIM
obopynoBanueMm. [ToHsiTue 0 METOaX MMO3HAHUS B XUMHUHU.

ATOMBI M MOJIEKYJIbl. XMMHUUYECKHE 3JIEMEHThI. 3HAKU (CHUMBOJIbI) XUMUYECKHX 3JIEMEHTOB.
OTtHocuTenbHas aToMHast Macca. [IpocTbie U cl10KHbIE BelECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi popmysna. BajgeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BellecTB. OTHOCUTENbHAs MOJEKYJIsSIpHas Macca. MaccoBast J0Ji1 XMMHUYECKOTO 3JIEMEHTa B
COCIMHECHUH.

du3nyecKue U XUMUYECKUE ABJICHUS. XUMH4ecKas peakuus. [Ipu3Haku XUMAYECKUX peaKLyil.
VYpaBHeHHs] XUMUYECKUX peaklHii. 3aKOH COXpaHEeHUs Macchl BenlecTB. Knaccudukanus XuMHIeCKIX
peakuuii (CoOeAMHEHUS, PA3JI0KEHUS, 3aMELICHHs, 0OMEHa).

XUMHYECKAN HKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOHW IOCYIOH, ¢ TMpaBWiaMH paboThl B
nabopatopur ¥ TpuéMamMu OOpalICHUS C JIA0OPATOPHBIM OOOPYIOBAHWEM; W3YYECHUE U OIHCAHUE
(bu3NYecKUX CBOMCTB 00pa3lOB HEOPraHWYECKUX BEIECTB; HaOmoJeHHe (U3NYECKUX (IUIaBlICHHE
BOCKa, TasHUE JIbJja, paCTHpPaHHE caxapa B CTYIKe, KUIMEHHE M KOHJCHCALUS BOJBI) U XUMHUYECKUX
(ropeHue cBeuM, MPOKATMBAHUE MEIHOM IMPOBOJIOKH, B3aMMOJCHCTBHE MeEJNla C KHCIOTOW) SIBICHUM,
HAOMIO/ICHWE W OIMCAHWE TPU3HAKOB IMPOTEKAHUS XHMHYECKHX pEaKIUil (pa3lokKeHue caxapa,
B3aUMOJICHCTBHE CEPHON KHCIOTBHI C XJOpUAOM Oapusi, pasnoxkenue ruapokcuaa meau (II) mpu
HarpeBaHUHM, B3auMoOJIUCTBHE Jkene3a ¢ pacTBopoM cosn Meau (II));uzyuenue crocoOoB pazneneHus
cMeceil (C TOMOILIBIO MarHuTa, (UIBTPOBAHUE, BbIIAPUBAHHUE, AUCTWILIALMS, Xpomarorpadus),
MIPOBE/ICHNE OYMCTKU TOBAPEHHOM COJM; HAOJIIOJICHHE U ONMCAHUE PEe3yJIbTaTOB IPOBEIEHUS OIbITA,
WITFOCTPUPYIOILETO 3aKOH COXPAaHEHUsI MAacChl; CO3/1aHNe MOZEIel MOJIEKY (I1apOCTEP>KHEBBIX).

Baxwuelinme npecTaBuTeNIn HEOPraHUYECKUX BEILIECTB

Boznyx — cmecp raszoB. CocrtaB Bo3ayxa. Kucinopon — 37€MEHT M IPOCTOE BELIECTBO.
Haxoxnenue kuciaopoga B mpupoje, (uU3MYecKkHMe M XHUMHUYECKHe CBOMCTBa. Peakuuu ropeHus
MIPOCTBIX U CIOXKHBIX BellecTB. CriocoObl MOMy4YeHHs KUCIOpoa B J1a0OpaTOPUU U IPOMBIIUIEHHOCTH.
[Ipumenenue xucnopona. Ilonstue o6 oxcumax. Kpyrosopor kucimopona B mnpupoae. O3o0H —
AIJIOTPOITHAS MOAU(DUKAIIIS KUCIOPOAA.

TennoBoil 3¢p¢dexkT XUMHUECKOW peaklud, TEePMOXMMHUYECKHE YpaBHEHHs, 0JK30- U
SHJOTEPMUYECKHE peaKUUU. TOIUIMBO: YyroJib U METaH. 3arps3HEHUE BO3/1yXa, YCHUICHHE TapHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT u npoctoe BemiecTBo. Haxoxienue Bojgoposa B mpupojie, hpuzndeckue u

XUMHUYECKHE CBOMCTBA (Ha puMepe B3aHMOJCHCTBUSA C HEMeTalUIaMHM M OKCHIaMHU MCTaJ'IJ'IOB),
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puMEeHeHue, *crnocoOs! momydeHus. * [IoHsITHE O KHCIOTaX U COMX.

KomngectBo BemiectBa. Monb. MomsipHast macca. 3akoH ABoraapo. MonsipHbIi 00bEM Ta30B.
Pacdetsl mo xummyeckoit (popmyne. PacueTsl MaccoBOii J0JIM XUMHUYECKOTO JJI€MEHTAa B COCTUHCHUH,
KOJIMYECTBA BEIECTBA, MOJISIPHOM MaccChl, MOJSIpHOTO OObeMa ra3oB. Pacu€rbl 1Mo XUMHUECKUM
YpaBHEHHSM.

®usnueckue cBoMcrBa Boabl. Boma. Ee cocraB, crpoeHne u MoOJeKyJbl. Boga kak
pactBoputesb. PactBopbl.  IloHsTHE O HachILIEHHBIX M HEHACBIIEHHBIX pacTBopax. IloHsaTue
pacTBOPUMOCTH BEIIECTB B Boje. PacueT maccoBoil 10y BemiecTBa B pacTBope (IIpOLEHTHAas
KOHIIeHTpauus). MaccoBasi 10Jsl BELIECTBA B pacTBOpe. XMMHYECKHE CBOICTBa BOJABI (pa3ioikKeHHe,
peakuuu ¢ HaTpUEM, OKCUIOM Kalblius, okcuaoM cepsl (1V) peakuuu ¢ meramuiamMy, KUCIOTHBIMU U
OCHOBHBIMH OKcHamu). [lonsitue 06 ocHoBaHUsX. Poib pacTBOpOB B MPUPOJE U B )KU3HM YEJIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arpsa3HeHne NpUpoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Baxneiiimue kigaccel HeopraHmdeckux coenuHeHuil. Kiaccudukanus HeopraHudecKux
coequHeHuii. Oxcunapl:  coctaB, Kiaccu(ukanus  (KUCIOTHBIE, OCHOBHBIE, aM(OTEpHEIE,
HecolieoOpa3yromue - Ha npumepe okcunma yriepoma (I1) m okcmma azora (1)), HOMeHkmaTypa.
[TonydyeHne M XMMHUYECKUE CBOWCTBAa OKCHAOB (B3aMMOJEWUCTBUE C BOJIOM, KHCIOTAMH, IIETOYAMHU).
OcHoBanus. Knaccudukanus ocHOBaHMI: IIETOYM U HEpacTBOpUMBbIE OcHOBaHUs. HomeHknarypa
ocHoBaHMi. Du3nueckue W XHUMHUYECKHE CBOWCTBA OCHOBaHUM (B3aWMOJCHCTBHUE C OKCHUJIAMH
HEMETaJIJIOB, KUCIIOTaMH, cosiMu). [lomyuenue ocHoBaHUI.

Kucnotel: coctaB, kimaccudukaius, HOMEHKIATypa, (U3NYECKHE M XMMUYECKHUE CBOWCTBA
(B3auMoOIeliCTBUE C METANIaMU, OCHOBHBIMH OKCUJIAMH, OCHOBAHUSMH, COJISIMH, HAa IIPUMEPE COJISTHON
U CEpPHOM KHUCIIOT), criocoObl noxydenus. Psa aktusHoctu metaios H. H. bekerosa. Conu (cpennue):
HOMEHKJIaTypa COJIeH, CIOCOOBI TOJIYYeHHS , B3aHMMOJICUCTBHE COJIEM C MeTallylaMH, KHCJIOTaMH,
1IEJI0YaMU U COJISIMH, IPUMEHEHHUE.

[Tousite 06 aM(pOTEepHBIX TUAPOKCHAAX (Ha MpUMEpe IUHKA W ATOMHHHUS ). XHUMHYECKHE
CBOMCTBA (B3aMMOJAEHCTBHE C KUCIOTaMHU M ILIEI0YaMHU, PA3JI0KEHUE MIPU HArPEBAHUU) U MOIy4YEHHUE.
I'enernueckas cBSI3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COeIUHEHUN. ['eHeTnueckue psibl.

XVMMHYECKUI JKCIIEPUMEHT: Ka4ECTBEHHOE ONPEIEIICHUE COAEP KAHMUs KUCIOPOJa B BO3AYXE;
MOJTyYeHHE U U3yueHHe CBOMCTB KMCIIOPO/1a; HAaOII0AeHNEe B3aUMO/ICHCTBUS BEIIECTB ¢ KUCIOPOAOM U
yCIIOBHUSI BOSHUKHOBEHHS U MPEKpallleHus: ropeHus (mmoskapa); o3HaKOMJIEHHE ¢ 00pa3liaMu OKCHUIIOB U
OTHMCAHUE WX CBOMCTB; MOJIyYCHHE U M3yYEHHE CBOMCTB BOJOpOa (TOpeHHe); HabOm0IeHne 00pasioB
BEIIECTB KOJHMYECTBOM | MOJb; HCCIeI0BaHHE OCOOEHHOCTEH pPAacTBOPEHMs BEIECTB C pa3IMYHON
pacTBOPUMOCTBIO; NPUTOTOBIIEHUE PACTBOPOB C OINpPEAEIEHHOW MacCOBOW JOJEH pacTBOPEHHOIO
BEIIECTBA; B3aUMOJICHCTBHE BOJABI C METAJUIaMU (HATPUEM U KayibliieM) (BO3MOKHO HCIIOJIb30BAHUE

BHUJICOMATEPHAIIOB); OIpPEJEICHUE pPACTBOPOB KHCIOT U IIEJIOYeH € MOMOIIbI0 HHAUKATOPOB;
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UCCIIeIoBaHNE O00pa3lloB HEOPraHMYECKHUX BELIECTB pa3IMUYHBIX KIJIACCOB; HAOJIIOJCHHE W3MEHEHMS
OKpaCKHM MHJIMKATOPOB B PACTBOPAX KHUCJIOT U LIeJIouel; u3ydeHue B3aumozeiictaus okeuaa meau(ll) c
pacTBOPOM CEPHOM KHUCJIOTBHL, KHUCJIOT C MeTalUlaMM, pEakUuid HeWTpalu3aluy; I[OJIydeHHE
HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHUE OJHOIO META/UIa JPYTMM M3 pPacTBOpa COJIM; PELICHUE
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BaykHel1e KJ1acChl HEOPraHMYECKUX COCIUHEHUID.
[lepnonnueckuii 3akoH u [lepuonnueckas cucrema XuMHUeCKUX 31aemMeHTOB Jl. 1.
Menpneneesa. CtpoeHre aToMOB. XUMUYeCKasi CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU.

[lepBble MONBITKM KJIACCH(PHUKAINKA XUMHYECKHX 31eMeHTOB. [loHATHE O Tpynmax CXOTHBIX
3JIEMEHTOB (ILIE€JIOYHBIE M ILEJIOYHO3EMENbHbIE METAJUIbI, T'aJIOTE€Hbl, UHEPTHBIE Ia3bl). JIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUIbI U THIPOKCHUIBI.

Ilepuonnueckuii 3akoH. Ilepuoanyeckas cucremMa xumudeckux snemMentoB . . Menneneena.
Kopotkomnepruonnas u anmuHHONIepuoaHast Gopmbl [leproanyeckol CHCTEMbl XHMUYECKHX JJIEMEHTOB
. W. MenneneeBa. Ilepuonsl n rpynnbl. DU3HYECKH CMBICI MOPSAKOBOIO HOMEpPa, HOMEPOB
IIepuoja U rpymIbl DJIEMEHTA.

Crpoenune aromoB. CocTaB aToMHBIX szuep. M3oronsl. DnekTpoHsl. CTpOEHHE AIEKTPOHHBIX
obostouek aromoB TiepBbIx 20 xumudeckux reMeHnToB [lepuomudeckoii cucremsl J{. . Menneneesa.
XapakTepuCTHKAa XUMHUYECKOIO JJIEMEHTAa IO ero nosiokeHuto B Ilepmommueckoit cucreme /[I. 1.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB JIEMEHTOB MaJIbIX IEPUOJIOB U IVIABHBIX MOATPYIII, B
3aBUCUMOCTH OT AaTOMHOIo (IOpsAKOBOro) Homepa 3HaueHue Ilepmoauueckoro 3akoHa U
[lepnonnueckoil CHCTEMBl XMMHYECKUX DJJEMEHTOB Ul DPa3BUTHS Hayku u mpaktuku. [l W.
MeneneeB — y4€HbIA U IPAKIaHUH.

Xumnueckas cBs3b. KoBaneHTHas (MOJIIpHAs U HETIOJIIPHAS) CBsI3b. DJEKTPOOTPHUIATEIBHOCTD
aTOMOB XMMHMUYECKUX 2JIEMEHTOB. lOHHas CBA3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKUCIeHUS U
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

XUMHUECKUH HKCIEPUMEHT: H3yueHHe o0O0pa3loB BEIIECTB METAIJIOB M HEMETaJUIOB;
B3aMMOJCICTBUE TMAPOKCHAA IIMHKA C DPACTBOPAMM KHCIOT M LIEJIOYEH; IPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPbl  OKHUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TFOpeHHe, peaKIuu
pa3oXKeHUs, COEAMHEHNUS).

MexnpenMeTHbIE CBA3U

Peanuzanus MeXnpeIMETHBIX CBSA3EH NPU U3YUYEHUU XMMHH B 8 KJIacCe OCYILECTBIISETCS Yepe3
UCMOJb30BAaHUE KaK OOIIMX ECTeCTBEHHO-HAYUHBIX MOHATUH, TaK U TMOHATUH, SBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO0me ecTeCTBEHHO-HAyUHbBIE TOHATHS: HAy4YHBIA (PakT, TUIOTE3a, TEOpHs, 3aKOH, aHaJu3,
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CHHTE3, KJIacCu(UKanus, MePUOIUIHOCTh, HAOIIOCHNE, SKCIEPUMEHT, MOJICITNPOBaHNE, U3MEPECHNE,
MOACIIb, ABJICHHUC.

®usuka: Marepusi, aroM, OJEKTPOH, IPOTOH, HEWTPOH, MOH, HYKJIWJI, HU30TOIbI,
PaaoOaKTHBHOCTB, MOJIEKYJIA, JICKTPUUECKUH 3aps]], BEIIECTBO, TEJ0, 00BEM, arperaTHOEe COCTOSTHHE
BEILIECTBA, ra3, (U3NUYECKUE BEINYNHBI, IMHULBI U3MEPEHHsI, KOCMOC, IUTaHEeThI, 3BE3/1b1, COITHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIb, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOMAEMbIE,

TOIINIMBO, BOAHBIC PECYPCEHI.

9 KUIIACC

BemecTBo 1 XxuMunueckas peakuus

Ilepunognueckuii 3akoH. Ileproguueckas cucrema xumudeckux snemeHToB [l M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
NEpUOJIOB, Kalusl, KalblMd M HX COEIUHEHUM B COOTBETCTBHM C IIOJOKEHUEM 3JEMEHTOB B
Ilepnoanyeckoii cucreme U CTpPOCHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BHJbl XUMHUYECKOW CBA3M. THUIBl KPUCTALIMYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUUECKOH CBSI3U.

Knaccupukanuss ©  HOMEHKIATypa HEOPraHMYECKMX  BELIECTB (MeXAyHapoaHas U
TpUBHMaJbHAsA). XHMHYECKHE CBOMCTBA BEIECTB, OTHOCAIIMXCS K pa3IMYHBIM  KJaccaM
HEOpPraHUYECKUX COECAUHEHUN, TeHETHYECKasl CBsI3b HEOPraHMUECKHUX BEILECTB.

Knaccupukanuss XUMUYECKUX peakUui MO Pa3jIMYHbIM IpU3HaKaM ([0 YHUCIYy U COCTaBy
YYacCTBYIOIMX B PEaKIMH BELIECTB, MO TEIUIOBOMY 3(h(}eKTy, 0 U3MEHEHUIO CTETEHEeH OKUCIIEHUS
XUMHUYECKHX 3JIEMEHTOB, I10 00OpaTUMOCTH, [0 YYAaCTHIO KaTaln3aTropa). JK30- U IHIA0TEpMUYECKHE
peakuuu. TepMoXxMMHUECKHE YpaBHEHHUS.

[lonsiTe o ckopoctd xumuuyeckol peakuuu. I[loHsTe 00 OOpaTHMBIX U HEOOPATUMBIX
XUMHMUYECKUX peakuusax. [[oHATHE 0 TOMOTreHHBIX U F€TEPOTeHHBIX peakuusax. [IoHsaTHe 0 XUMHUYECKOM
paBHOBecHH. CMeIlEHUE XUMUYECKOT0 paBHOBeCHS. DaKkTOPBI, BIMSIOIMINE HA CKOPOCTh XUMUYECKOU
peaKuu 1 MOoJ0XKEHHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, AJIEKTPOHHBIM  OaJaHC  OKHUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiIeHNE YpaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
C UCIIOJIb30BaHUEM METO/1a 3JICKTPOHHOT 0 OanaHca.

Teopust PNEKTPOTUTAYECKON TUCCOIUALNN. DIEKTPOJTUTHYECKAS TUCCOIUALINS. DIEKTPOIUTHI
1 HesNeKTponuThl. KaTnonsl, aHMOHBL. MeXaHM3M JIHCCOLMAIMK BEUIECTB C PA3IMYHbIMU BUAAMU
xumuueckoi csizu. [lonarue o crenenu nuccounanuu. CUibHbIE U Clla0ble JIEKTPOIUTHL.

Peakiun moHHOTO oOmeHa. YcloBus MMPOTCKAHUSA pCaKI_II/Iﬁ HOHHOrO OOMeHa J0 KOHIIA.
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[TonHble U cOKpali€HHbIE HOHHBIE YPABHEHUS peaKHil. XMMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUHN U
COJIEH B CBETE MPEACTaBICHUI 00 dNMeKTponuTHIecKoi nucconnanuu. Cpena pactBopa. KauecTBeHHBIC
peaKIuy Ha KaTHOHBI U aHUOHBIL: XJIOPUI-, OPOMU-, HOUI-, CyIb(haT-, KapOOHAT-, CHITUKAT-, ocdar-
aQHUOHBI; TUAPOKCUI-UOHBI; KATUOHBl aMMOHHUS, MarHus, KaiblMs, adloMUHUS, xkene3a (2+) u (3+),
Meau (2-+), UMHKA, TPUCYTCTBYIOLIME B BOJIHBIX PAaCTBOpAX.

XUMUYECKUN O3KCIEPUMEHT: O3HAKOMIICHHME C MOJECIAMU KPUCTAIUIMYECKUX PEMIETOK
HEOPTaHMYECKUX BEIIECTB — METAUNIOB W HEeMeTauioB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus); HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakluu OT BO3JCHCTBUS
pa3nuyHbIX  (aKTOPOB; HCCIEOBAHHUE OJIEKTPOIPOBOJHOCTH  pPACTBOPOB  BEIECTB, Ipoliecca
JUCCOLMALIMU KUCIIOT, LIENI0Ye U cosiel (BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB); IPOBEIECHUE
OTIBITOB, WJLTIOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS PEeaKinii MOHHOTrOo oOMeHa (0Opa3oBaHME OCajIKa,
BBIJICJICHHWE Ta3a, OOpa30BaHME BOJIbI); OIBITOB, WJUIFOCTPUPYIOLUIMX MPUMEPbl OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX pPEAKIMil (TOpeHHe, peaKiuu pa3joKEeHUs, COCIUWHEHHS); paclo3HaBaHUE
HEOPraHWYeCKHX BEIIECTB C TOMOIIBI0 KAYECTBEHHBIX pEaKIMil Ha HWOHBI, pelICHUE

OKCIICPUMCHTAJIbHBIX 3a/a4.

Hemeranisl 1 UX cOeIUHEHUS

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucineHus. CrtpoeHue M (U3NYECKHE CBOICTBAa MPOCTHIX BEIIECTB — TaJlOTEHOB. XUMHYECKUE
CBOWCTBAa Ha IpuMepe Xjopa (B3aMMOAEHCTBHE C METaJUlaM{, HEMETaJUlaMH — BOJOPOJIOM U
KHCJIOPOAOM, IuenodaMu ). Xsoposopopoa. ComnsiHast KMCI0Ta, XMMUYECKHE CBOMCTBA, MOIY4YEHHUE ,
npuMeHenue. JleiicTBue Xjopa 1 XJI0pOBOAOPO/Ia Ha OPTaHM3M ueloBeKa. BaxxkHelue Xmopuasl U ux
HaXO0XJECHUE B IPUPOJIE.

OO0mras xapakTepucTuka 31eMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB KHCIIOpOJia
U cepbl. XapaKTEpHbIE CTEIIEHN OKUCIICHUS.

Crtpoenue u (u3znyecKkue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOJAA U Cepbl. AJUIOTPOIHBIE
MOJU(UKAIIMHM KUCIOPOJa U cepbl. XUMHUYECKHE CBOICTBA cephl (B3aMMOJIECHCTBHE C HEMETaJlJlaMU —
BOZOPOJOM M KHCIOpPOJOM, METajulaMH, KOHLEHTPUPOBAHHBIMM a30THOM M CEPHOW KHCIOTaMN).
CepoBoziopoJi: cTpoeHHe, (HU3HUECKHEe U XUMUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBUTEIbHBIE
cBoiicTBa). OKCUIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKcuJI0B. CepHas KucioTta: pusndeckue u
XUMHUYEcKHe cBoicTBa (o0mue u cnenuduueckue). Conu cepHOM KUCIOThI, KAYECTBEHHAs peaKlMsl Ha
cynbdar-uoH. CepHHCTass KHCIOTa. XHUMHUYECKHE PEaKIMM, JIe)KAlIMe B OCHOBE IMPOMBIIIICHHOTO
crioco0a MoJIy4YeHus: cepHoil kucnoTsl. HaxoxxaeHue cepbl U e€ coeuHenuit B npupoje. [lpumenenne
Cepbl M €€ COEOUHEHHHM B OBITY M B MPOMBIIIJIEHHOCTH. XUMHYECKOE 3arpsi3HEHUE OKpYyKarolen

Cpelbl COCTMHEHHUSIMU Cepbl (KUCIOTHBIE JOXIM, 3arps3HEHUE BO3yXa W BOJAOEMOB), CIIOCOOBI €ro
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MpeI0TBPALLECHUSI.

OOmast xapakTepucTHKa 371eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOSHHS aTOMOB a30Ta U
docdopa, xapaKTepHbIC CTEIICHU OKHCICHUSI.

A30T, pacnpocTpaHeHHe B pupoje, Gu3nyecKue U XUMUYeCKue CBOMCTBA (B3aUMOACHCTBUE C
MeTaJlJIJaMi U HeMeTa/llaMU - KUCJIOPOJOM M BoAopoaoMm). KpyroBopor azora B mpupoje. AMMuUakK:
¢usnyeckue M XUMHUYECKHE CBOMCTBAa (OKHCJIEHHE, OCHOBHBIE CBOWMCTBA BOJHOIO pAacTBOpa),
*nonydenue® u mnpumenenue. ConM aMMOHHUS: COCTaB, (U3MYECKHE M XUMHUYECKHE CBOICTBa
(paznokeHue, B3aMMOJCICTBHE CO IejIo4YamH), mnpuMeHeHue. KadecTBeHHass peakiusi Ha HOHBI
aMMOHUS. A30THas KUCIOTa, € (U3MYECKue U XMMHUYECKHE CBOMCTBA (00IIME W CrelupUUIECKHE),
nosiyuenue. Hurtpatel (pasnoxkenue). Aszorucras kuciora. lcrmonb3oBaHue HHUTPAaTOB U colied
aMMOHHSI B KaueCTBE MHMHEPAJIbHBIX YHOOpeHHH. XHUMHUYECKOe 3arps3HeHHE OKPYKAIOLIeH cpeibl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC JOXKIH, 3arpsI3HEHHE BO3/1yXa, IIOYBBI U BOJOEMOB).

®dochop, *amrorpomHble Momuduranuu ¢ocdopa, GU3MUESCKHE W XUMHUYECKHE CBOHCTBA
(B3aMMOACHCTBHE C METAIaMH, HEMETaJUIaMH,  KOHIICHTPUPOBAaHHBIMH a30THOM M CEpHOM
kucinotamu). Oxcun docdopa (V), oprodochopnas kuciora: GU3NIECKUE U XUMHYECKHE CBOMCTBA,
nonyueHue. [loHaTne o MUHEpaNbHBIX ynoOpeHusX: HUTpathl U Gocdatel. [loHATHE O KOMILIEKCHBIX
ynobpenusix. O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB
yriaepoja u KpeMHHsl. BalleHTHOCTh M XapaKTepHBIE CTETIEHU OKHUCIICHUS aTOMOB YIJIepo/ia U KPEMHUSI.
Pacnpoctpanenue yriepoa B IpHpo/JIe, XapaKTEPHBIE CTETIEHN OKHCIICHUSI.

Yriepona, amnorponHsie Moaudukanuu (rpaduT, anmas), GU3NIECKUe U XUMHIECKUE CBOHCTBA
IIPOCTHIX BEIECTB (B3aUMOJEHCTBUE ¢ METalJlaMH, HEMETaJlJIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U
cepHOW Kucimotamu) . Ajcop6ums. KpyroBopor yriaepoma B mpupoge. OKCHIBI yriepojaa, WX
¢dbu3nveckre U XMMUYECKHE CBOWCTBA, TMOyYEHUE M MPUMEHEHHUE, IEHCTBAE HAa OPraHU3M 4YeJOBeKa.
DKosorndyeckue mpobemsl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa(IV); rumnoresa rio6ambHOro NOTEIUIEHUS
KJIMMaTa; MapHUKOBbIM 3(dexr. YromapHas Kuciora M e€ conM, UX (U3NYecKHe M XHMUYECKHe
CBOWCTBa, NOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakius Ha kKapOoHaT-MOHBL Vcnoip3oBaHne
KapOOHATOB B OBITY, METUITHE, TIPOMBIIIJICHHOCTH M CEIBCKOM XO03SHCTBE.

OO6ue mpezacraBieHuss 00 OCOOEHHOCTSIX COCTaBa U CTPOEHHsS] OPraHUYECKUX COEAMHEHHM
yriepoa (Ha mpuUMepe MeTaHa, dTHJICHA, 3TaHOJa, YKCYCHOM KHCIOTHL. MX cocTaB M XUMHUYECKOe
crpoenue. Kiaccuduramnus opranndeckux BemecTB. [IoHATHE 0 OMONIOTHYECKH BaXKHBIX BEMIECTBAX:
XKHpax, OeKax, yriieBoJIaX — W MX POJIM B )KU3HU YeJOoBeKa. MarepuanbHOe eJMHCTBO OPTaHHYECKUX
Y HEOPTaHUYECKHX COCIUHEHHH.

Kpemuuii, ero ¢usnyeckne M XHUMHYECKHE CBOWCTBa (Ha MNpUMepe B3aUMOICWUCTBUS C
MeTaJlJIaMi U HEMeTajllaMu), Tojy4deHue u npumeHeHue. CoequHeHHs! KpeMHus B mpupoje. OOmiue

npencraBieHuss o0 oxcuae kpemHus(IV) u kpemHueBoil kucinorte. Cunmkarsl, (U3HUECKHE U
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XMMHUYECKHE CBOMCTBA, NOJY4YEHHWE U NPUMEHEHHE B OBITY, IPOMBIIIICHHOCTH (B MEAMLIUHCKOM,
ANIEKTPOHHOM, CTPOMTENBHOM M np.). BakHelilue cTpouTenbHbIE MaTepHajbl: KEpaMHKa, CTEKIIO,
LIEMEHT, 0eTOH, kene300eToH. [IpobieMbl 0€30MacHOro MCIOJIb30BAaHMS CTPOUTENIBHBIX MAaTepHAIOB B
ITOBCETHEBHOM KU3HHU.

XUMHYECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lioB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJIHOM
KHUCJIOTBI; TPOBEJIEHNE KAaYeCTBEHHBIX PEAaKUMH Ha XJIOPHUI-MOHBI M HAONIOJEHHE MPU3HAKOB HX
NPOTEKAHMs; ONBITHL, OTpaXKarolue (U3MUECKUe M XHUMHYECKHE CBOWCTBA TAJOI€HOB M HX
COEMHEHUH (BO3MOKHO MCIOJIb30BaHUE BUAECOMATEPHAIIOB); O3HAKOMIICHHE C 00pa3LaMy XJIOpPUIOB
(rajJloreHuI0B); O3HaAKOMJIEHHE C o0pa3lamMu cepbl U €€ COCJUHEHUSAMHU (BO3MOKHO MCIIOJIb30BaHUE
BUJICOMATEpUANIOB);  HaOJIOJEHME  Ipolecca  OOyriMBaHMSA  caxapa  IOJ  JieficTBHEM
KOHIICHTPHPOBAHHON CEPHOM KHUCIIOTHI; M3Y4YEeHHE XHMHYECKHUX CBONCTB pPa30aBICHHON CEpHOIi
KHUCJIOTBI, IPOBEIEHUE KAYeCTBEHHOM peakiuu Ha cyiab(aT-uOH U HaOloJeHHe Ipu3Haka eé
IPOTEKaHMsl; O3HAKOMJIEHHE ¢ (u3MuecKuMu cBoiicTBaMM a30Ta, (ochopa MU HX COEAMHEHUI
(BO3MOXHO HCIOJB30BAHHE BHJICOMATEPHUAIOB), 0oOpa3maMu a30THBIX U (ocOpHBIX ymoOpeHMit;
[I0JIyYeHHE aMMHaKa U U3y4EHUE €ro CBONCTB; IPOBEACHNE KaUECTBEHHBIX PEAaKIIMi Ha HIOH aMMOHHUSI
u ¢ochar-uOH M H3y4YEHUE NPU3HAKOB HX NPOTEKaHMs, B3aMMOJCHCTBUE KOHIIEHTPHUPOBAHHOMN
a30THOM KHUCJIOTBI C MEIbl0 (BO3MOKHO MCIIOJIb30BAHUE BHJEOMATEPUANIOB); M3y4E€HUE Mojienel
KPUCTAUIMYECKUX PEMmETOK anMasza, rpaduTa; O3HAKOMJIGHHE C IIPOLECCOM  aJcopOIuu
pPacTBOPEHHBIX BELIECTB AaKTUBUPOBAHHBIM YIVIEM M YCTPOHCTBOM IpPOTHUBOra3a; IOJyYEHUE
YIJIEKHCIIOTO ra3a U U3yYeHHUE €ro CBOMCTB; MPOBEJEHHE KayeCTBEHHBIX peakUuil Ha KapOoHaT- U
CWJIMKAaT-UOHBl U U3YYEHHUE MPU3HAKOB UX NMPOTEKAHUSA; O3HAKOMIICHME C IPOAYKIUEN CHIMKATHON
MIPOMBIIIJIEHHOCTH; pElIeHHE SKCIEPUMEHTAJIbHBIX 3aJad Mo TeMe «BaxHeilne HeMeTaibl U HX

COCTUHEHUSY.

MeTtanibl 1 UX COeAMHEHUS

OO0m1ast XapakTepUCTUKA XUMHUECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TOJIOKEHUS
B llepuonnueckoin cucreme xmmuuyeckux diaeMmeHTOB /JI. M. MeHneneeBa M CTpOEHHS aTOMOB.
Crpoenne wMetawioB. Merannuyeckass CBSI3b M METAUIMYECKass KPUCTAUIMYECKAs pelIETKa.
DNEeKTPOXUMHUYECKUAMN Psii HANPsKEHUH MeTauioB. Ou3nueckue U XMMUYECKHEe CBOMCTBAa METAJIOB
(B3auMoOJeHCTBHE C KHUCIOPOJOM, BOJIOM, KucioTamu). OOmme crnocoObl MOMyYeHHs METajlIoB.
[ToHnsTHE O KOPpPO3WH METAIJIOB, OCHOBHBIE CITIOCOOBI 3aIUTHl MX OT Koppo3uu. CraBwl (CTalb,
4yT'yH, TIOPaTIOMUHNAN, OpPOH3a) U X MPUMEHEHHUE B OBITY M POMBIIILIEHHOCTH.

[[{enounsle MeTamibl: nojoxenue B [lepuonnueckoil cucreme XxumMuieckux snemeHTos . U.
MenpeneeBa; crpoenue atToMoB. Haxoxnenue B npupoze. Ousndeckue 1 XUMUYECKHE CBOMCTBA (Ha

npuMmepe Hatpus U Kanus). OKCHABI U TUIPOKCHABI HaTpusi M Kanus. lIpuMeHeHue UIeNouHbIX
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METAJUIOB U UX COCTUHEHUH.

[IlenoyHo3emMenpHBIE METAJIBI MarHUM M KajbLMil: moJioxkeHue B [lepuomgmyeckoil cucreme
xuMuueckux dneMeHtoB JI. . MeHneneeBa; CTpO€HHE HMX aTOMOB; HAaXOXKJICHHE B MPUPOJE.
dusnyueckrue U XMMUYECKUE CBOMCTBA MarHusl M Kajiblus. BakHelme coequHeHns Kaablus (OKCHUI,
rUAPOKCHI, coyin). JKECTKOCTh BOABI U CITOCOOBI €€ YCTpaHCHHUSI.

AmoMuHuii: nonoxenue B Ilepuoguueckoil cucremMe xumudeckux asnemeHtos /[, U.
MeneneeBa; CTpoeHHE aToMa; HaxOoxAeHUE B mpupoge. dusznueckue MU XMMHYECKHUE CBOMCTBA
ATFOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA M THUIPOKCHUIA AITFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucrteMe xumudeckux snemeHToB 1. Y. Menneneena;
CTPOCHHE aTOMa; HaxOXkJAeHHe B mpupoje. Duznueckue U XUMHUYECKHME CBOWCTBA Kele3a
(B3aMMOJIeHCTBHE C METAJJIaMH, KUCIOTaMU U cosisiMu). Okcunbl, ruapokcuibl u conu sxenesa(ll) u
xene3a(lll): cocras, cBo¥icTBa U TOTyYEHUE.

XUMHYECKUH OSKCIEPUMEHT: O3HAKOMJICHHE C O0O0pa3llaMd METJIOB U CIUIAaBOB, UX
(U3HYECKUMHU CBOWMCTBAMU; M3y4YCHHE PE3yJIbTATOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIb30BAHHE
BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJA KAIbIUS M HATPHUS C BOAOU (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHUE CBOWMCTB >KECTKOM BOJBI, IpOIECCa TOPECHHS
xKenesa B KHCIOpoJe (BO3MOXXHO HCIIOIb30BAaHUE BHJICOMATEPHANIOB); IPU3HAKOB IPOTCKAHUS
KaueCTBEHHBIX PEaKlUi Ha MOHBI (MarHus, Kajblus, adtoMuHus, muHKa, xene3a(ll) u xeneza(lll),
menu(Il)); HaOmroneHrne W ONMcaHue MPOIECCOB OKpAIIMBAaHUS TUIAMEHH WMOHAMHU HATPHs, KU U
KaJIbIMs (BO3MOJKHO HCIIOJIb30BaHHWE BHJICOMATEPHANIOB); HCCIAEAOBaHUE aM(OTEPHBIX CBONCTB
TUAPOKCHIA AOMHHHUS W THAPOKCHJA LMHKA; PEIICHHE SKCIEPUMEHTAIbHBIX 3a/lady [0 TeMe

«Baxuelnme MeTayuIbl U UX COCTUHEHUS.

XuUMUs U OKpYXKarouias cpeaa

Hosele maTepuaisl 1 TexHosoruy. BemecTBa u MaTepuansl B IOBCETHEBHOM )KM3HU YEJIOBEKA.
Xumusi U 3710poBbe. be3ornacHoe MCoab30BaHUe BEIIECTB M XMMUUYECKHX peakiuil B ObTy. [lepBas
IIOMOUIb MPYU XUMHUUYECKUX 0XKOTraxX U OTpaBiIeHUsIX. OCHOBBI 3KOJIOTUYECKON IPAMOTHOCTH.

XUMHUECKOe 3arps3HEHHE OKpyXaromed cpeisl (IpenenbHas OoMycTUMas KOHIIEHTpPALUs
Beniects — [1/IK). Ponb xumuu B perieHnH 5K0I0rHYecKUX npoosem.

[IpupoaHble MCTOYHHUKH YTIEBOAOPOAOB (yrojib, HMPUPOJHBIA Tra3, HE(TH), MPOAYKTHI HX
nepepaboTKH, UX POJb B OBITY M MPOMBIIIIJIEHHOCTH.

XUMHUECKUN HKCHEPUMEHT: H3ydyeHue oOpas3loB MaTepuasoB (CTEKIO, CILIaBbl METaJlIOB,

MOJIMMCPHELIC MaTCpI/IaJ'ILI).

MexnpenMeTHbIE CBA3U
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Peanuzamus MexXNnpeaMEeTHBIX CBSI3eH MPH U3YYEHUU XUMHHU B 9 Ki1acce OCYIIECTBIISETCS Yepes
UCIIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO01ue ecTeCTBEHHO-HAy4YHBbIE MOHATHA: HAYYHbIH (DaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAU3,
CUHTE3, KJaccu(UKaIus, NIepuoAuYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICIMPOBaHUE, U3MEPEHUE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(D(PEKT, TEXHOTIOT S, MAaTSPHAIIBI.

®dusnka: MaTepusi, aroM, DJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKJIUJA, HW30TOIBI,
PaZOaKTUBHOCTb, MOJIEKYJIA, JCKTPUUECKUN 3apsi/l, TPOBOJHUKH, MOJIYIPOBOJHUKH, AUAICKTPUKH,
(boTORNIEeMEHT, BEILIeCTBO, Telo, OOBEM, arperaTHoe COCTOSHHUE BEIIEeCTBa, Tras, pacTBOP,
PacTBOPUMOCTD, KPUCTALTUYECKAsI PEIIETKA, CIUIaBbl, (DM3MYECKUE BEIIMYMHBI, SAMHHUIIBI U3MEPCHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KOCHCTEMa, MHHEpAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC MOPOJBI, TOJE3HBIC HCKOIAeMEbIE,

TOIUIUBO, BOJHBIE PECYPCHI.

Ilnanupyembie pe3yJibTAThI OCBOCHHS Y4e0OHOTI0 NMpeaMeTa

JIMYHOCTHBIE PE3VJIbTATHI:

JInuyHOCTHBIE pe3y/lbTaThl OCBOECHUS IPOrpaMMbl OCHOBHOIO 00mero oOpa3oBaHUs
JOCTUTAlOTCsl B XO/€ OOy4eHUs XUMHM B €JUHCTBE Y4eOHONH M BOCIUTATEIbHON NESATEIbHOCTH B
COOTBETCTBUH C TPAJAUIMOHHBIMH POCCHHUCKUMH COIHMOKYJIBTYPHBIMH M JIYXOBHO-HPAaBCTBEHHBIMHU
[EHHOCTSIMH, TIPHHATBIMA B OOINECTBE TPaBUIAMH M HOPMaMH TOBEJICHHS H CIIOCOOCTBYIOT
IporeccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLTUATTU3AIMH 00YUYaIOIIUXCSl.

JIMuHOCTHBIE pe3yabTaThl OTPAXkKAIOT TOTOBHOCTh 00YYAIOIINXCSI PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTHUBHBIX I[EHHOCTHBIX OPHEHTAIlM M pacIIUpeHHe ONbITa JCITEIHHOCTH Ha €€ OCHOBE, B TOM
qlCclie B YaCTH:

1) NaTpHOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUUECKOMY U HAyYHOMY
HACJIEUI0, TIOHUMAaHWs 3HAYEHUs XMMHMUYECKON HayKM B JKU3HM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BIIJIETh JIOCTOBEPHOW WH(pOpMAMeld O TMEepelOBhIX MOCTIKEHHSIX U OTKPBITHIX
MHUPOBOW M OTE€YECTBEHHON XMMHUH, 3aWHTEPECOBAHHOCTH B HayYHBIX 3HAHHUIX 00 yCTpoicTBE MUpa U
o01ecTBa;

2) rpax/1aHCKOT'0 BOCITUTAHMUSL:

NPEJCTAaBICHUS O CONMAIBHBIX HOpMax W TMpaBHJIaX MEXKIUYHOCTHBIX OTHOUICHHWHA B

KOJITICKTUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[CCTB€HHO HOJ'IC3H01>1,
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yueOHO-HCCIIEeIOBATENIbCKOM, TBOPYECKOM W JAPYruX BUOAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM MESTEIbHOCTH NIpPU BBINOJHEHUM Y4YeOHBIX, MO3HABATENbHBIX 3324,
BBIMIOJIHEHUH XWMHUYECKUX OKCIIEPUMEHTOB, CO3JAHWU YYEOHBIX TMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO W B3aMMOIIOMOLIM B Ipoliecce 3TOW Y4eOHOIl JesITeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE MOBEICHHE M MOCTYINKH CBOMX TOBAPUULIEH C MO3MLUU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUs NOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O IIO3HAHMSL:

MHPOBO33PEHUYECKHUX IPEICTABICHUIM O BEUIECTBE U XUMHUYECKOU PEaKLIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKW U COCTABJSIOIIMX OCHOBY JUIl IOHUMAHMS CYIIHOCTH
HAyYHOH KapTUHBI MHUpA, MPEACTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHUS IPHPOIHI,
B3aMMOCBSA351X YEJI0OBEKA C IIPUPOJHOM CPElOi, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIX MOTHBOB, HAIPaBJICHHBIX Ha IIOJYyYEHHWE HOBBIX 3HAHMM 1O XHUMHH,
HEOOXOIUMBIX JJIs1 O0BSICHEHHS HaOII01aeMbIX MTPOLIECCOB U SBJICHUM;

[I03HABATEJIbHON, MH(MOPMALMOHHON M YWUTATEIbCKOW KYyJIbTYphl, B TOM 4YHCIIE HaBBIKOB
CaMOCTOSITENIHOW Pa0OThI ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypOH, JOCTYIHBIMHU
TEXHUYECKUMHU CPeJICTBAMU MH(POPMAITMOHHBIX TEXHOIOTHIA;

uHTEpeca K OOYyYEHHI0O W TO3HAHHIO, JIOO03HATENBHOCTH, TOTOBHOCTU M CIIOCOOHOCTHU K
caM000pa30BaHUI0, TMPOCKTHONH M HCCIEAOBATEIBLCKOM JEATEIBPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIPaBJIEHHOCTU U YPOBHS O0y4YEHUS B JajbHEHILIEM;

4) popmupoBaHUS KYyIBTYPHI 310POBbS:

OCO3HAHHUS LIECHHOCTH XHU3HHU, OTBETCTBEHHOTO OTHOLIEHMS K CBOEMY 3/10pPOBBIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 >KU3HHU, OCO3HAHMSI MOCJIEICTBUN U HENPUSTHUS BPEIHBIX NPUBBIYEK (YNOTpeOIeHus
QJIKOTOJIsl, HAPKOTHKOB, KYpPEeHMs), HEOOXOAMMOCTH COOJIO/IeHUsT TNpaBuUi 0€30MacHOCTU MpHU
O0palleHn! ¢ XUMUYECKIMHM BEIIECTBAMH B OBITY U peaJIbHOM KU3HH;

5) TpyZA0BOr0 BOCIIMTAHUS:

MHTEpeca K MPaKTUYECKOMY M3y4YeHHUIO Npodeccuil u Tpyna pasiMyHOrO poja, yBaKEHUE K
TPYAy U pe3ynbTaTaM TPYAOBOM JNESTEIbHOCTH, B TOM 4YHCJE Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HaHUI MO XMMHHU, OCO3HAHHOTO BBIOOpA MHIUBUIYAJIbHON TPAEKTOPUH MPOIOJIKEHUsI 00pa30oBaHus ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOILIECTBEHHBIX HWHTEPECOB U
moTpeOHOCTEH, yCmemHoln Mpo(ecCHOHATbHON ACATENHPHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB aJallTUPOBATHCS B MPO(PECCHOHAIBHOM cpejie;

6) DKOJIOTHYECKOTO BOCITUTAHUS:

HKOJIOTHYECKHU 11€71€CO00pa3HOro OTHOILIEHUS K MPHUPOJEe KaK MCTOUYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIeCTBOBAaHMS, IMOHMMAHMS LIEHHOCTH 3/I0pOBOTO M Oe30macHoro obpasza KU3HH,

OTBETCTBECHHOI'O OTHOIICHUS K CO6CTBCHHOMy (1)H3H‘I€CKOMY " IICUXUYCCKOMY 3JOPOBBIO, OCO3HAHUSA
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IIEHHOCTH COOJIFOICHHST TIpaBujI O€30MacHOTO TOBEACHHUS NMPHU paboTe ¢ BEIIeCTBAMH, a TaKkKe B
CUTYaLHUsIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOAEH;

CHOCO6HOCTI/I HpI/IMCHﬂTL 3HaHHA, HOJIy‘-IaeMBIC HpI/I I/I3y‘-IeHI/II/I XUMHHU, I peLHeHI/IH 3aja4,
CBSA3aHHBIX C OKpPY)KAIOIIEH NPUPOTHOW CPEIOH, IMOBBIMICHUS YPOBHS SKOJIOTMYECKOH KYJIBTYPHI,
OCO3HaHHUs TJ00AJIBHOIO XapaKTepa JKOJIOTMYSCKUX MPOOJIeM W MYTeH WX PEIICHHS IOCPEICTBOM
METOO40OB XMMHH,

3KOJOTHUYECCKOT'O MBIIIJICHUA, YMCHI/ISI pyKOBOZ[CTBOBaTBCSI UM B HO3HaBaTeJIBHOI71,

KOMMYHHKaTHBHOﬁ u COHH&J’IBHOﬁ ITPAKTHUKE.

METAIIPEMETHBIE PE3VJIbTATbI

MeranpeameTHble pe3ynbTaThl OCBOCHHS 00pa30BaTEIbHOW MPOrpaMMBbl 110 XMMHUU OTPAXKAKOT
OBJIa/ICHUE YHUBEPCAIbHBIMU I03HABATENIbHBIMU JIEHCTBUSIMU, B TOM YHUCIIE:

1) 0a30BbIe JOrHYCCKHE ICHCTBU:

BBISIBIISITH IPUYMHBI U CIICJICTBHS MMPOCTHIX XUMHYECKHX SBICHUH;

OCYIIIECTBIISITh CPAaBHEHUE, KIacCU(UKAIIMI0 XUMUYECKUX BEIIECTB 110 3a/laHHbIM OCHOBAHUSAM
U KPUTEPHUSM JJIS1 YKA3aHHBIX JIOTHYECKUX ONepaluid;

CTPOUTH JIOTUYECKOE CYXKIEHHE TIIOCiIe TNPEABAPUTEIBHOIO aHaliM3a, BKIOYAOLIEe
YCTaHOBJICHHE TPUYMHHO-CJICICTBEHHBIX CBSI3EH

CO3/1aBaTh, PUMEHSThH U NMPEOOPA30BBHIBATH 3HAKU U CUMBOJIIBI, MOJICIIA U CXEMBI ISl PEIICHHS
y4eOHBIX M [TO3HABATENbHBIX 3324 C IOMOILBIO IIE/1arora;

IPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE XUMUUYECKHX MPOLIECCOB U MX MOCIEACTBUS;

2) 0a30BbIC UCCIIEIOBATEIILCKUE JICHCTBHS:

C TOMOINBIO TIearora IPOBOAUTh XHMHUYECKHH OIBIT, HECIOKHBIA HSKCIEPUMEHT, JUIS
YCTaHOBJICHUSI OCOOCHHOCTEN 00BEKTa M3y4eHUs, PUUYNHHO-CIEACTBEHHBIX CBs3€H M 3aBUCMMOCTEN
00BEKTOB MEXKIY COOOM;

C TIOMOIIbIO Tejarora WM CaMOCTOSITENbHO (QOpPMYIUpOBaTh OOOOLIEHUS M BBIBOIBI IO
pe3ysibTaTaM NpOBEACHHOI0 HAOIOIEHUS, ONBITA;

3) pabora ¢ uHpOpMALIUE:

BBIABIIATH Ae(PULUTHI HHPOPMALUY, JAHHBIX, HEOOXOIUMBIX JUISl PEIIEHUs] MOCTaBIEHHON
3a/1auy;

npeoOpa3oBhIBaTh HHPOPMAITUIO U3 OJTHOTO BHUJIA B IPYroi (TaOIHILy B TEKCT H TIP.);

UCKaTh WJIM OTOMpaTh MH(OPMAIIMIO MIIM JaHHBIE U3 UCTOYHUKOB C YUETOM MPEI0KEHHON

y‘IC6HOI71 3aa4u U 3aIlaHHBIX KPUTCPUCB.

OBJ'Ia)]eHI/Ie YHUBCPCAITbHBIMU y‘-Ie6HI)IMI/I KOMMYHUKAaTHBHBIMHU I[el\/’ICTBI/ISIMI/II
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OpraHU30BBIBAaTh y4eOHOE B3aMMOJICHCTBHE B IpyIIe (ONpenesaTh 00LIe LeH, pacpeaesaTh
POJIH, JOrOBAaPUBATHCS IPYT C IPYTOM H T. [I.).

C MOMOIIBIO MENarora WiM CaMOCTOATEIbHO COCTaBJISATh YCTHBIE M NMHCbMEHHBIE TEKCTHI C
UCIOJIb30BAHUEM MIUTIOCTPATUBHBIX MAaTEPUAIIOB [l BBICTYIJICHUS NIEpe]] ay IUTOPUEH;

OpPraHU30BbIBaTh y4eOHOE COTPYJHMYECTBO U COBMECTHYIO JESTEIbHOCTh C YUUTENIEeM MU
CBEpCTHHKAMHM; paboTaTh MHAWBUAYAIILHO M B TpPYINIE: HAaXOAWTh OOIIee pPEUICHHWE M pa3pemaTh
KOH(UIMKTBI Ha OCHOBE COIJIaCOBaHUS TMO3UIMA M y4yeTa MHTEpecoB; (OPMYIHPOBATS,
apryMEHTHPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

OLICHMBATh KauyecTBO CBOEro BKJIaga B OOWIMH MNPOAYKT, HPUHUMATh U pa3AeisiTh
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K MPEJOCTABICHUIO OTYETA Iepe]l TPYIION.

OBnajeHre yHUBEpCaIbHBIMH YU€OHBIMH PETYISTHBHBIME JEHCTBUSMU:

oOHapyxuBaTb U (OPMYyIUPOBaTH Y4eOHYIO MpodIeMy, OINpenensTh Ledb Yy4eOHOI
NesTeNbHOCTH;

BJIAJICTh OCHOBAMH CAMOKOHTPOJSl, CAMOOLECHKH, MPUHATHS PEUICHUH H OCYIIECTBICHHS
OCO3HAHHOTO BbIOOpa B yUeOHOU U MO3HABATEIBHOM JIEATEIbHOCTH;

COOTHOCHUTbH CBOU JECUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYILECTBIATh KOHTPOJIb CBOCH
NeSITeIbHOCTH B IpOLecce JOCTHKEHMS pe3yibTara, ONpPENeNsiTh CIOCOObI JNEHCTBHM B paMKax
MPE/UIOKEHHBIX YCIOBHH M TpeOOBaHMIA, KOPPEKTHPOBATH CBOM JCUCTBHS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYyallue;

JlaBaTh aIeKBaTHYIO OLICHKY CUTYyalluU U MpeasaraTh IU1aH €€ U3MEHEHMS,

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEeIIEHUH YyueOHOH 3a1auu;

MOHMMAaTh MPUYHHBI, IO KOTOPHIM HE OBLI JOCTHUTHYT TPeOyeMbIil pe3yibTaT AeSTEIbHOCTH,
OTIpEIeNIATh TIO3UTUBHBIC M3MEHEHNS M HAallPaBJICHUsI, TPEOYIOIne NanbHEHIIel paboThl;

OCO3HAaHHO OTHOCUTBCA K APYIrOMY YCIIOBCKY, €I'0 MHCHHIO.

IMPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeAMETHBIX pe3yJdbTaTOB II0 OCBOCHHMIO O00S3aTE€IBHOIO  COJIEP KAHUS,
YCTaHOBJICHHOTO JaHHOI DenepanbHOll paboueil mporpaMMoi, BBIIENAIOT: HAy4YHbIe 3HAHUS, YMEHUS
U cIocoObl JeiicTBUl, cnenuduyeckre A yueOHOro npeaMmera «XuMus», BUAbI JESITEIbHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHMS, €ro HWHTEpIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYalIUSX:

IIPEJICTABICHUE O 3aKOHOMEPHOCTAX M TO3HABAEMOCTH SBJICHUN TPUPOABI, IMOHUMaHHE
O0OBEKTUBHOM 3HAaYMMOCTH OCHOB XMMHYECKON HayKH Kak OOJacTH COBPEMEHHOT'O €CTECTBO3HAHMA,
KOMITOHEHTa 00Iel KyJIbTYpbl U MPAKTHUYECKON JEsTebHOCTH YelIOBEKa B YCIOBHUSIX COBPEMEHHOIO

oOniecTBa; MOHUMaHUE MECTa XUMUHU CPeJI APYTUX €CTECTBEHHBIX HAYK;
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BJIQJICHUE OCHOBAMHM IOHATUMHOIO amnmapata M CHUMBOJMYECKOrO s3bIKa XUMHUHU JUIS
cocTaBiieHUs] (OpMYJ HEOPraHMUECKUX BEILECTB, YPABHEHUH XMMHUYECKHX peakuui (C omopoil Ha
QITOPUTM YYEOHBIX JIEHCTBUI); BIaJcHHE OCHOBaMU xumuueckoid HoMeHkiIaTypsl (IUPAC wu
TPUBUAIBHON) U YMEHHUE UCIIOJIb30BaTh €€ /IS pelieHus] yueOHO-TI03HABATEeIbHBIX 33/1a4 C TIOMOIIbIO
YUUTENsl; YMEHUE UCIIOJIb30BATh MOJAEIH I OOBSICHEHUSI CTPOSHUSI aTOMOB U MOJICKYJI [10 QJITOPUTMY
C OIIOPOW HA OIPEIETICHHUS;

MPE/ICTABJICHUE O CHUCTEME XMMHUYECKHX 3HAHUM M YMEHHE C MOMOIIBIO YUHUTEINs MPUMEHSThH
CUCTEMY XMMHYECKHX 3HAHMM ISl YCTAHOBJICHUS B3aMMOCBS3€M MEX]y M3YYEHHBIM MaTEpHAIOM U
IIPY MOJIYYEHUU HOBBIX 3HAHHI, a TaK)Ke B MPOLIECCE BBIMOJIHEHUS YUeOHBIX 3aJlaHui U MpU padoTe ¢
MCTOYHUKAMU XUMHUYECKON HHPOpMAIIIH, KOTOpasi BKIIOYACT:

BOKHEUIIIME XHUMHMUYECKHE TMOHATUS: XMMHYECKUW DSJIEMEHT, aTroM, MOJEKYyJa, BEIIECTBO,
IIPOCTOE M CJI0KHOE BEILECTBO, OJHOPOJHAS M HEOJHOPOJHAs CMECh, OTHOCUTEIbHBIE aTOMHas W
MOJIEKYJISIpHAsE Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MOJSPHBIA 00BEM, OKCHUI,
KHCJIOTa, OCHOBAaHHWE, COJb (CpelHss), XUMHUUYECKas pEaklus, peakUuud COEAMHEHUs, peakluu
pas3NoKEHUs, pPeakUuu 3aMElICHHs, peaknuu oOMeHa, TeruioBol d(P(GEeKT peakuuu, 3K30- H
SHIOTEPMUUYECKHE PEAKLUU, PacCTBOP, MaccoBas J0Ji1 XHMHYECKOrO »HJIEMEHTa B COCAUHEHUH,
MaccoBas JI0JIsl U IPOLEHTHAsl KOHLIEHTpALKs BEIIECTBAa B pACTBOPE, AAPO aToMa, JIEKTPUUECKHM CII0i
aToma, aTOMHas OpOWTaNb, paJWyC aToMa, BAJICHTHOCThb, CTEIEHb OKUCIICHUS, XHUMHUYECKas CBS3b,
ANEKTPOOTPULIATEILHOCTh, TOJSAPHAsE W  HENOJsApHas KOBAJ€HTHas CBsI3b, MOHHAs CBS3b,
METaJJI4ecKasl  CBSI3b, KpUCTALIMYecKas  peuierka (aroMHas, HMOHHAas, MeTaJIM4ecKas,
MOJIEKYJIIpHAas), HWOH, KaTHOH, AaHHUOH, OJJIEKTPOJIUT M HE OJJIEKTPOJUT, DSIECKTPOIUTHYECKAs
JUCCOLUAIUs, PEAKIIMM UOHHOTO OOMEHa, OKUCIINTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIINHN, OKHCIUTEIb
U BOCCTaHOBUTEJb, OKHCIIEHUE U BOCCTAHOBIIEHHUE, 3JIEKTPOJIN3, XUMHUUECKOE paBHOBECHE, 0OpaTUMbIE
U HEoOpaTUMBbIE PEAKIMH, CKOPOCTh XUMHUYECKOW pEeaKIMH, KaTaau3aTop, MpeaeibHO JOMycTUMAas
kouneHTpanus (I1IJIK), koppo3ust MeTanios, CriaBsl;

OCHOBOIIOJIAralolue 3aKOHbl XMMMM: 3aKOH COXpaHeHMs Macchl, [lepuoauueckuili 3akoH
J1. 1. MenneneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUH XMUMHUHU: aTOMHO-MOJIEKYJISIpHAsl TEOPHsI, TEOPUS DJIEKTPOIUTUUECKON AUCCOLMALINH, a
TaK)kK€ NPEJICTaBICHUs O HAYYHBIX METOJaX IO3HAaHUA, B TOM YHCIE SKCHEPUMEHTAIBHBIX U
TEOPETUUYECKUX METOJIaX UCCIIeI0BAaHUS BEIIECTB U M3YUYEHUS XUMHUUECKUX PEaKIINii;

MPEJICTAaBICHUE O MEePUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMMYECKHUX 3JIEMEHTOB (paauyc
aToMa, 3JIEKTPOOTPULIATEIBHOCTh), MPOCTHIX M CIOKHBIX BEIIECTB OT IOJOKEHUSI 3JIEMEHTOB B
[Teproanyeckoii cucreme (B MalbIX MEPUOAAX M TJIABHBIX MOATPYIIAX) M DJIEKTPOHHOTO CTPOSHUS
aToMa; yMeHue OOBSCHATH CBA3b MOJIOKEHUS 3JeMeHTa B Ilepuoanueckoil cucteme ¢ YHCIOBBIMU

XapPaKTCPUCTHKAMU CTPOCHHA aTOMOB XMMHYCCKHUX JJICMCHTOB (COCTaB H 3apdan daapa, 0611166 YHUCIIO
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AJIEKTPOHOB), PACIPENEICHUEM 3JICKTPOHOB IO JHEPreTUYECKUM YPOBHSM aTOMOB TIEPBBIX TPEX
MIEPHOJIOB, KallUsl U KaJbIIHs; KIaCCHPHUIMPOBATH XUMUYIECKUE DJIEMEHTHI C OMOPOI Ha ONMpeeICHUS
(U3HYECKOTO CMBICIA TU(POBBIX NAHHBIX TIEPUOIUYECKON TaOIHIIbI;

YMEHUE KIacCHU(DUIUPOBATh XWMHUYECKHE JJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA |
XUMHAYECKHE PEaKIUU C OIMOPOH Ha CXEMBI; OINPENeNiATh BAICHTHOCTh M CTEICHb OKHCIICHHS
XUMHYECKHUX DJIEMEHTOB, BUJI XUMUYECKOW CBSI3M M THIT KPUCTAIUTUIECKONW CTPYKTYPHI B COCTMHEHUSX,
3apsi]i MOHA, XapaKTep Cpellbl B BOIAHBIX PAaCTBOPAX BEHIECTB (KUCIIOT, OCHOBAHWI), OKUCIUTEIb U
BOCCTAHOBHTEJIb M0 AJITOPUTMY Y4COHBIX JCHCTBUH;

YMEHHUE XapaKTePH30BaTh C OMOPOI Ha cxeMy (U3NYECKHE U XMMHUYECKHE CBOWMCTBA MPOCTHIX
BelIeCTB (KUCIOPOJ, 030H, BOJAOPOI, rpadur, anMas, KpeMHHH, a30T, dhocdop, cepa, XJIop, HATPH,
KaJui, MarHvi, Kajbllid, aJIOMHHUMN, JKEJI€30) W CIOKHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX
pacTBOpoB (BO/a, aMMHAK, XJIOPOBOJOPO, CEPOBOJOPOI, OKCHIBI M THIPOKCUAbI MetaiwioB I - 1A
rpynmn, amtomunus, menu (I1), munka, xeneza (II u II), okcunsr yrinepoaa (II u 1V), kpemuus (IV),
azota u (ocdopa (III u V), ceper (IV u VI), cepuucras, cepHas, a3oTuctas, azotHas, ¢ochopHas,
YTOJIbHAsI, KPEMHHEBAsl KHCIOTa M WX COJIM); ONMHUCHIBATH C OMOPOW HAa IUTAH M KITIOUEBBIC CIIOBA;
YMEHHUE TPOTHO3UPOBATh M XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT MX COCTaBa U
CTPOCHUS TOCTIC TPEABAPUTEIHLHOIO aHAIM3a M0/l PYKOBOJICTBOM IIeJarora, NpUMEHEHHUE BEIIECTB B
3aBHUCHMOCTH OT HMX CBOKMCTB, BO3MOXXHOCTH NMPOTEKAHHUS XUMHUYCCKUX IPEBPAIMICHUN B Pa3IMIHBIX
YCIIOBUSX, BIUSHUE BEIISCTB M XUMHYECKHX IPOICCCOB HA OPraHU3M YEJIOBEKa U OKPYKAIOIIYIO
MPUPOHYIO CPEaY;

YMEHHE COCTaBJATH MO O0pa3ily, cXeMe, alrOpUTMYy YUeOHBIX ACHCTBUI MOIEKYISIpHBIE U
WOHHBIC YpaBHCHHSI pPeakmuii (B TOM 4YHCIE pPEaKIUid HMOHHOTO OOMEHa | OKHCIHTEIhHO-
BOCCTAHOBUTENIBHBIX  pPEAKIHi), WUIIOCTPUPYIONIMX  XUMHYECKHE  CBOWCTBA  W3YYEHHBIX
KJ1acCOB / TPYIIIT HEOPTraHUYECKUX BEIECTB, a TAKXKE MOATBEPIKIAIONINX TEHETHUYECKYIO B3aHMOCBS3b
MEXy HUMH,

YMEHHE BBIYUCIIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO
JIOJTII0 XMMHYECKOTO JJIEMEHTa B COCAMHCHHMH, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, KOJIHYECTBO
BEIIECTBa U €ro Maccy, 00bEM ra3oB ¢ OMOpoii Ha o0mue GopMyIbl, YMEHHE MTPOBOAUTH PacueThl MO
YPaBHEHUSM XUMHUYECKHUX PEAKIMI U HaXOJUTh KOIMYECTBO BEIIECTBA, 00bEM U MACCy PEareHTOB MU
MPOJIYKTOB PEAKIIMH C OMTOPOH Ha 00pa3ell, alrOPUTM YUEOHBIX JCHCTBUM;

BJIQJICHHEC OCHOBHBIMH METOJAaMH HAYYHOTO TIIO3HAaHWSA (HAOJIOJICHWE, HW3MEpEeHHE,
OKCIIEPUMEHT, MOJICTHPOBAHUE) TMPH HM3YyYECHUH BEIIECTB M XUMUYECKUX SIBICHUN C OMOpOil Ha
ITOPUTM YUEOHBIX NEHCTBUI; yMeHHE CHOPMYIUPOBATH MPOOIEMY U TIPEIJIOKUTH MYTH €€ PEIICHUs
C TIOMOIIIBIO TTeIarora; 3HaHNUe OCHOB 0€30TacHON PadOThl ¢ XUMUYECKHUMHE BEIIECTBAMU, XUMUICCKON

MOCY/I0¥ M JIa0OPaTOPHBIM 000PYAOBaHUEM;
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HAJIMYHME TPAKTUYCCKAX HABBIKOB TUITAHUPOBAHHS U OCYIICCTBICHUS CICAYIONIMX XUMHUYECKUX
AKCIIEPUMEHTOB MO/ PYKOBOJCTBOM YYHTENs C OOCYXKICHHEM IUIaHa pabdOThl WM COCTABICHUEM
Ta0JINIIBL:

U3yUYEHHE U ONUCaHNUE (PU3UIECKUX CBOWCTB BEIIECTB;

03HAKOMJICHUE C (PU3MYECKHUMH U XUMHUECKUMH SBIICHUSIMU;

OTIBITHI, WLTIOCTPUPYIOIIHNE MTPU3HAKY MPOTEKAHUS XUMHUECKUX PEaKIIN;

U3YYEHHE CTIOCOOOB pa3fielieHus] CMECei;

MOJTyYCHUE KUCIIOPOJIa ¥ U3YYEHUE €T0 CBOWCTB;

NOJTy9YeHUE BOJIOPOIa U U3YYCHHE €r0 CBOMCTB;

MOJTy4eHHUE YTIIEKHCIIOTO ra3a U U3Y4CeHUE €r0 CBOWCTB;

MOJTy4YeHUE aMMHaKa ¥ U3yYCHHE €r0 CBOICTB;

MIPUTOTOBJIICHHE PACTBOPOB C OMPEICIICHHON MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA;

UCCIIC/IOBAaHHUE U OMTUCAHUE CBOMCTB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIaCCOB;

NMPUMECHCHUE WHIWKATOPOB (JTakMyca, MeTWiIopamxka u (eHondranenHa) s onpeneicHus
XapakTepa cpeibl B pacTBOPax KUCIOT M MIEIOYCH;

U3yYCHHE B3aMMOJCUCTBUS KHUCIOT C METAJUIAMH, OKCHIAMH METAJIOB, PACTBOPHUMBIMH U
HEPACTBOPUMBIMH OCHOBaHHSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHECHHE OJTHOTO METaJUIa APYTUM U3 PacTBOpa COJIH,

UCCIIeIOBaHHE aM(POTEPHBIX CBOWCTB TUAPOKCHIOB ATFOMUHUS M IIUHKA;

pelieHrne HKCIEepPUMEHTANbHBIX 3afad 1Mo TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCIMHEHUI;

pENIeHHEe YKCIIEPUMEHTATBHBIX 33124 10 TeMe «JIEKTPOTUTHISCKAST TUCCOIHALINSY,

peleHre SKCIePUMEHTANbHBIX 3a/1a4 10 TeMe «BakHeillre HeMeTalIbl U KX COSTUHEHUS;

peleHne SKCIePUMEHTANbHBIX 3a/1a4 10 TeMe «Ba)kHeiIre MeTaibl U UX COSTUHEHUSY,;

XUMHUYECKHE JKCIEPUMEHTHI, WLTIOCTPUPYIOMINE MPU3HAKH TPOTCKAHUS PEaKIUidi HOHHOTO
oOMeHa;

KaueCTBEHHBIE PEaKIIMM Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX MOHBI: XJIOPH-, OpOMHUI-,
uonuna-, cynbdar-, gocdar-, kapooHAT-, CHUIMKAT-aHUOHBI, THIPOKCHUI-MOHBI, KaTHOHBI aMMOHUSI,
MarHusi, KaJbIus, aTFOMUHUS, kene3a (2+) u xenesa (3+), meau (2+), IMHKa;

YMEHHE TPEACTABIIATh PE3YJIbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB, JIOKA3aTEIbLCTB,
rpadUKOB U TAOIUI] ¥ BBISBIISATH IMIHPUIECKUE 3aKOHOMEPHOCTH;

BIIQJICHWE TpaBWJIaMHd 0€30MacHOro oOpalleHus ¢ BEIEeCTBAMHU, HCIOIb3YEMbBIMU B
MTOBCETHEBHON JKW3HW, a TaKXKe IMPaBHJIaMU TIOBEJACHHUS B IEISIX COCPEKECHHS 3JI0POBbS M

OKpY KaroIel MpUpOTHON CpeIbl, TOHMMaHUE Bpea (OMacHOCTH) BO3ICUCTBHUS HA KUBBIC OPTAaHU3MBbI
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OTpeIeNICHHBIX BEIECTB, a TaKKe CIOCOO0B YMEHBIICHHUS M MPEeIOTBPALICHUS WX BPEAHOTO
BO3JICHCTBUS; TOHUMAaHUE 3HAYCHUS KUPOB, OCTTKOB, YTIIEBOIOB JIsI OpraHN3Ma YeJI0BEKa;

BIIQJICHUE OCHOBAMM XHMHYECKOW TIPaMOTHOCTH, BKJIIOYAKOIIEH YMEHHE IIPABUIIBHO
MCIOJIb30BaTh U3yYEHHbIE BEUIECTBA U MaTEpHUasbl (B TOM YUCIIE, MUHEPAJIbHbBIE yIOOpEHHS, METAILIbI
U CIUIaBBI, MPOJYKTHI EPepadOTKHU MPUPOTHBIX UCTOYHUKOB YIIIE€BOJOPOAOB (YIJIsl, MPUPOJHOTO rasa,
He(TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE; YMEHHE MPUBOAUTH MPUMEPHI MTPABUIHLHOTO
HCIIOJIb30BAaHUS U3YYEHHBIX BEIIECTB U MATEPHUAIIOB;

YMEHHME yCTAaHaBIMBATh CBSI3U MEXIY peajibHO HAOII0JaeMbIMU XUMUYECKUMU SBICHUSMU U
IpoLeccamu, MPOUCXOIALUIMMHI B MAaKPO- U MUKPOMHUPE, OOBICHITH MPUIHMHBI MHOTOOOpa3Hsl BEIIECTB;
YMEHHE WHTETPUPOBATh XUMHUYECKHUE 3HAHUS CO 3HAHHUSIMH JIPYTHX yYEOHBIX MPEAMETOB C MTOMOIIBIO
IeJjarora;

npelacTaBieHne o cdepax MnpodeccuoHaNbHON JesSTeNbHOCTH, CBSI3aHHBIX C XHUMUEH H
COBPEMEHHBIMH TE€XHOJIOTUSIMH, OCHOBAaHHBIMHU HA JIOCTUKEHUSAX XMMUUYECKOW HAYKH; HAJIMYUE OIBITA
paboThl ¢ pa3IMYHBIMA UCTOYHUKAMU WHQPOPMAIUHU 1O XUMHH (HAYIHO-TIOMYJISpHAS JHUTEpaTypa,
CJIOBapH, CIPaBOYHUKHU, HHTEPHET-PECYPCHI) C OIOPOM Ha aIrOPUTM: YMEHHUE OOBEKTHUBHO OLIEHUBAThH

I/IH(bOpMaI_[I/IIO 0 BCUICCTBAX, UX IMMPCBPAIICHUAX U ITPAKTHYICCKOM IIPUMCHCHHNH.

TpeOoBanusi K TPEIMETHBIM pe3ylibTaTaM OCBOCHUS YYeOHOTro rmpeaMera «XUMHS,
pacrpeiesieHHbIE TI0 T0/1aM 00y4YeHuUs

Pesynbrarel o rogam GopMyIupyIOTCS MO MPUHIUIY J00aBICHUS HOBBIX PE3YJIbTATOB OT
roja K TOAy, YK€ Ha3BaHHble B MPEABIAYIIMX TO0JaX NO3ULMU, KAK MpaBUJIO, JIOCIOBHO HE
MOBTOPSIFOTCS, HO YYMUTHIBAIOTCS (Pe3yJbTaThl OYEPEIHOTO TojJa IO YMOJIYAHUIO BKIIOYAIOT

pe3yNbTaThl MPEAbIAYIINX JIET).

8 KVIACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT,
IIPOCTOE BEILIECTBO, CJIOXHOE BELIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAas), BaJEHTHOCTb,
OTHOCUTEJIbHAsI aTOMHasi U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasl JOJIl XHMMHUYECKOTO 3JIEMEHTa B COCAUHEHHM, MOJSPHBIH OO0BEM, OKCHJ, KHUCIOTa,
OCHOBAaHHE, COJb, *INEKTPOOTPHUIATENBHOCTH®, CTENeHb OKHCICHMS, XUMHYECKass peaklus,
KJaccu(UKalusl peakuMid: peakiM COEAWHEHMs, pEeaKkIUM pa3JoXKeHUs, PEeaKIHUH 3aMelleHus,
peakuuu oOMeHa, 9K30- U SHJIOTEPMHUYECKHE peakUuu; *TersioBod 3PdeKT peakuuu™; sapo aroma,
ANIEKTPOHHBIA CIIOM aToma, aTOMHas OpOWTaldb, pajuyC aroMma, XUMHUYecKas CBf3b, MOJIApHAs U
HENoJIsIpHasl KOBAJIEHTHasl CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AaHWUOH, PAacTBOpP, MaccoBas J0Js

BCIICCTBA (HpOI_[eHTHa}I KOHI_IeHTpaLII/I}I) B paCTBOPC;
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WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKHX MOHATUH (CM. M. 1) U IPUMEHATHh 3TH
MIOHSATHS TIPU ONMCAHUU BEILIECTB U X IIPEBPALLCHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBJICHUS (DOpPMyJ BEUIECTB, MOJICKYISPHBIX
YPaBHEHHH XMMHUYECKUX peaKLHil, 3JIeKTpOHHOro OanaHca;

OIpeNieNIATh BaJEHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIUHEHHUSX; CTEIICHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX C OMOPOW Ha ONpECNCHHsI, B TOM YUCIIE CTPYKTYPUPOBAHHEIC,
MIPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCIMHEHUH 1Mo (Gopmyrnam; BUJ XUMHUYECKOU
CBSI3U (KOBaJEHTHAsl U MOHHAs) B HEOPTaHUYECKUX COECIMHEHUSX;

UMETh MPEACTABICHUE O CHCTEME XHMHUYECKUX 3HAHHH, YMETh C IIOMOLIBIO YYMTEIs
IPUMEHSTh CHUCTEMY XUMHUYECKMX 3HAaHUM, JJIS YCTAHOBIIEHUS B3aUMOCBA3M MEXIY H3YYEHHBIM
MaTepHaJioM U TPH IOJyYeHUH HOBBIX 3HAHHM, a Takxke MpH paboTe C MCTOYHMKAMH XMMHYECKOMH
uHpopmanuu. OpHUEHTHUPOBATHCA B MOHATUAX U ONEPUPOBATh UMM Ha 0a30BOM ypOBHE, MPUMEHATh
IIPU BBINOJIHEHUH Y4EOHBIX 33[JJaHMH U PELICHUU PAacueTHBIX 3a/ay C ONOpPOM Ha aJIrOPUTM y4eOHBIX
JNEUCTBUM W3Y4YEHHBIE 3aKOHBl M TCOPUHU: 3aKOH COXpaHeHMs Mmaccel, llepmommueckuii 3akon [I.U.
MenpeneeBa, *3akOH NOCTOSIHCTBA coOCTaBa™, 3akoH ABOrajpo; aTOMHO-MOJIEKYJISIpHAsi TEOpHs.
CooTtHocuTh 0003HauUEHMsI, KOTOpble uMeroTcs B Tabnuue «llepuoguueckas cucteMa XMMHUYECKHX
anemeHToB [l. 1. MeHneneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj sipa, OOIlee YUCIIO AJIEKTPOHOB U pacHpeiesieHue UX MO AJIEKTPOHHBIM
CJIOSIM);

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHTbI; HEOPIraHUYECKHUE BEIIECTBA; XUMUUECKUE PeaKIUH
(Mo yMcay M cocTaBy y4YacTBYIOIIMX B PEaKLMU BELIECTB, 10 TEIUIOBOMY 3P QEKTY, M0 U3MEHEHHIO
CTETIEHU OKUCJICHUS XUMHUECKHUX 3JIEMEHTOB) C OMOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEPKasi ONMCAHUE NPHUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHYECKHX
peakuuii C OIIOPON Ha CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHMS; BO3MOKHOCTH
MPOTEKAaHWS XHWMHUYECKUX TPEBpAIICHU B pa3jIMYHbIX YCJIOBUSAX I[IOCIIE€ MpEeABapUTEIHHOIO
0OCYXKIEHHS C MeJarorom;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB; MacCOBYIO JOJIO
XUMHUYECKOT0 AJIEMEHTa Mo popMyJie COETMHEHHSI; MAaCCOBYIO JIOJII0 BEILIECTBA B PACTBOPE; MPOBOJIUTH
pacy€Tsl IO YPAaBHEHHUIO XMMHYECKOM PEAKIIMK C OITOPOW Ha alITrOPUTM;

IIPUMEHSTH OCHOBHBIE ONIEPALlMH MBICIIUTEIBHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
o0o01enue, cucreMaTn3anus, KIacCu(pHUKalys, BbIIBICHUE MPUUYUHHO-CIECTBEHHBIX CBS3eH — s
M3YYEHHUs CBOMICTB BELIECTB U XMMHUECKHUX pEaKIUH; €CTeCTBEHHO-HAYYHbIE METO/bI MO3HAHUS —

HaOo/leHne, W3MEpeHue, MOJEIMPOBaHUE, HKCIEPUMEHT *(peaibHbli M MBICIEHHBIH)* mOJ
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PYKOBOJICTBOM I1€/1arora;

CJIeZIOBATh MPaBUIIaM MOJIb30BaHUA XMMUYECKON TIOCYI0M 1 1abopaTopHbIM 000pyI0OBaHUEM, a
TaKXKe TMpaBWiIaM OOpalIeHHs C BEUIECTBAMH B COOTBETCTBUM C HHCTPYKIMSMHU IO BBIOJHEHUIO
71a00PaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpoAa
U KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OINpEAENEHHOW MaccOBOM J0Jiell PacTBOPEHHOIO
BELIECTBA; IUIAHUPOBAThb U IPOBOAUTH XMMUYECKUE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
[IeJI0Ye M KHUCIOT C TOMOMIIbIO HMHIUKATOPOB (IakMyc, (eHondranenH, METUIOpaHXK U Ap.),
MOATBEPHKIAIOIIUX KAYeCTBEHHBIH COCTAaB HEOPraHMYECKHX BEIIECTB (KaYeCTBEHHbIE pEaKUUU Ha

I/IOHBI) o PyKOBOJACTBOM II€aarora.

9 KUIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKHI 2JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KaTHOH, aHHOH, IpOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BaJICHTHOCTb,
ANEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCICHMSI, XUMUYECKasl peaklns, XUMUYECKasl CBA3b, *TEIJI0BON
sbdekr peakiuu, MoOIb*, MONIAPHBIA 00BEM, PACTBOP; OJCKTPOIHUTHI, HEIIEKTPOJUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMALMS, pPEaKIUH HOHHOro OOMEHa, KaTalu3atop, *XUMHUYecKoe
paBHOBEcHE, OOpaTUMble U HEOOpATHMBbIE PEaKLIUU™, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIUHU,
OKHCIIUTENb, BOCCTAHOBHUTEJIb, OKHCICHHE ¥ BOCCTAHOBIICHHE, aJUIOTPOIHs, aM(OTEPHOCTS,
XUMHYECKas CBs3b (KOBaJCHTHAs, MOHHAs, METAJUIMYECKasi), KpUCTAITMYECKasl peméTka, *Koppo3us
METaJIJIOB, CIUIABBI; CKOPOCTh XUMUYECKOU peakiuu™, npeaenbHo gomnycrumas konueHtpauus (I1J1K)
BELIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKHX MOHATUMA (CM. M. 1) ¥ IPUMEHSATH 3TH
MOHSATHUS MPU ONKMCAHUY BEIIECTB U X MPEBPAICHUN;

UCIIONIb30BaTh 3HAKM WM CHUMBOJBI 7S (PUKcCAIMM Pe3yabTaTOB HAOIIOJACHH, COCTaBICHUS
(dhopMys BElIEeCTB U YPaBHEHHUN XUMHYECKUX PEAKIUi, 3al1CH JaHHBIX yCIOBUH 3aaa4. Mcnons3oBaTh
o0o3HaueHus, umeromuecs B Ilepuoguueckoit cucreme U TabnMIle PacTBOPUMOCTH KHCIOT,
OCHOBAaHMU M COJIeH B BOJE JJIsl BHIIIOJIHEHUS 3aJJaHU.

ONpEACIATh BAJICHTHOCTb W CTENEHb OKHMCIEHUS XUMHUYECKHX JJIEMEHTOB B COEIUHEHUSX
Pa3IMYHOIO COCTaBa; MPUHAIJIEKHOCTh BEILECTB K ONPENCIEHHOMY KiIacCy CO€AMHEHUN C OMOpoW Ha
oTpesieNieHUsl, B TOM YHUCJI€ CTPYKTYpUPOBAHHBIE; BUAbI XUMUYECKOW CBA3M (KOBaJeHTHAas, HOHHas,
METaJIJTNYecKasi) B HEOPraHMYEeCKUX COSAMHEHUSX; 3aps] MOHA M0 XUMHUYECKOW GopMmyle; XapakTep
Cpelbl B BOAHBIX PACTBOpAX KHUCIOT M MIENOYEH, *TUIM KPUCTAIIMYECKONH pPEHmIETKH KOHKPETHOTO
BelecTna’*;

packpsiBaTh cMbIch [lepuogmueckoro 3akoHa JI.M. MeHneneeBa M JE€MOHCTPUPOBATH €T0

MOHMMaHHe: *OomuChIBaTHh M XapakTepu3oBaTh® TabmuuHyro Qopmy Ileproanueckoir cucTeMbl
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XMMHUYECKHX 3JIEMEHTOB: pa3iNyaTh MOHATUS «IJaBHasg mnoArpynna (A-rpynma)» u «11o0o4Has
noarpynna (b-rpynma)», manmsle W OoyiblIMe TEPUONBI;, *COOTHOCHTH* 00O3HAYEHHUs, KOTOpHIC
UMEIOTCS B IEPUOJMYECKONW TaOJIMLE, C YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, o0llee YMCIO JIEKTPOHOB M pacHpeleseHHe UX 10
JIEKTPOHHBIM CJI0AM); *OOBSCHATH™ 0OLIMEe 3aKOHOMEPHOCTH B HW3MEHEHMH CBOWCTB XMMMYECKHX
3JIEMEHTOB U MX COEIMHEHUH B MpeJesiax MajblX IEPUOAOB U TJIaBHBIX MOATPYII € Y4ETOM CTPOSHUS
UX aTOMOB;

KJIaccu(puIUpoBaTh XMMUYECKHUE JIEMEHThI; HEOPIraHNYECKHUE BEIIECTBA; XUMHUECKUE PEaKIH
(Mo yMcay M COCTaBy y4YacTBYIOIIMX B PEAKLUHU BELIECTB, 110 TEIUIOBOMY 3(PQEKTY, MO MU3MEHEHUIO
CTENEHEN OKUCIIEHUS XUMHUYECKHUX 3JIEMEHTOB) C OIOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHENU(PUICCKHE XUMHYECKHE CBOWCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, MOATBEPXKJasi ONUCAHHE MPUMEpPaMHU MOJIEKYJSIPHBIX U HOHHBIX ypaBHEHUH
COOTBETCTBYIOLINX XUMUYECKUX PEaKIUil ¢ ONOpOi Ha CXEMBbI;

COCTaBJISITh YPABHEHHUS 3JIEKTPOIUTHUECKON JUCCOLMALMU KUCIIOT, HIEJI0UEN U COJei; TIOJIHbIE
U COKpalI€HHBIC YPAaBHEHHS PpEaKIUi HOHHOTO OOMEHa; YpaBHEHUS PEaKIHW, MOATBEPIKIAOMINX
CYIIECTBOBAHHUE T€HETHUUECKON CBS3U MEXKIY BEILECTBAMU PA3JIMYHBIX KIIACCOB;

pPacKphIBaTh  CYIIHOCTh  OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKUUil  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTHM OT HX CTPOEHHUS; BO3MOKHOCTU
IPOTEKaHUs XMMUYECKUX MPEBPAIeHUH 10cIIe NPeIBapUTEIBHOTI0 00CYXICHHs € TIe1aroroMm;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOT'0 AJIEMEHTA M0 opMyJie COETUHEHHSI; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOJIUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKOM PeaKkIui C ONIOPOH Ha aIrOpUTM;

CJIeZIOBaTh MpaBUIJIaM MOJIb30BaHMUS XMMHUYECKON NOCY10M 1 1abopaTopHbIM 000pyI0BaHUEM, a
TaKXe MpaBWwiaM OOpallleHHsI C BEUIECTBAMH B COOTBETCTBUM C HHCTPYKLIMSMHU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
Y YTIEKHUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMM, TMOATBEPKAAIONINE KAadECTBEHHBIM COCTaB pPa3jIUYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJOPHUI- OpOMHI-, HOAU-, KapOoHaT-, pocdat-, cunukar-, cynbdar-,
TUJIPOKCH/I-MOHBI, KATHOHBI aMMOHMSI M MOHBI M3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

IIPUMEHSTH OCHOBHBIE ONIEpPAIIMN MBICIUTEIBbHON IEATEIBHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHE,
0000111eHre, CUCTEMaTU3alMI0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBA3EH — JJIS1 M3Y4YEHUs] CBOMCTB
BEIIECTB M XUMHUECKUX PEAKIINI; €CTeCTBEHHO-HAYUYHbIE METObl TIO3HAHUS — HAOJII0IeHUE, U3MEPEHNE,

MO/JICIMPOBAHUE, IKCIIEPUMEHT (PEeabHbIM U MBICIEHHBIN).
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3. TemaTH4eckoe MIAHUPOBAHUE

8 knace

Tema, IIporpamMmmHoe coaepkanue Metoasl 1 (popMBbI OPraHu3anNU DJIEeKTPOHHBIE Y4yer paGouei

pasaed 00y4eHnsi. XapaKTepuCTUKA (undposbie) MPOrpamMMbl

Kypca AeATeJIbHOCTH 00y4aroIuXcst o0pa3oBaTe/ibHbIC BOCIIUTAHUS

pecypcesbl
Tema 1. IIpeamer xumuu.* Posb XUMuu B PackpbIBaTh CMbICT U3y4aeMbIX https://resh.edu.ru/subje | Ilampuomuueck
XuMHUSl — | KU3HU 4eJ0BeKa. XUMHUs B CUCTEME MOHSTHH ¢ IOMOIIBIO IEearora. ct/29/8/ oe gocnumarue
BaKHasi HayK. MeTo/ibl TO3HaHUA B XUMUU.* | PackpbIBaTh pojib XUMHUH B IPUPOJIE U BripaxaTh cBOIO
odJacTh Tena u Bemecrsa. Pusnveckue JKU3HU YEJI0BEKA, €€ CBA3b C IPYTUMHU HaI[MOHAJIbHYIO
€CTeCTBO3H | CBOMCTBA BellecTB. ArperaTHoe HayKaMH. , STHUYECKYIO
aHus U COCTOsIHUE BelecTB. Yucroie Pa3nnuath yncThIE BELIECTBA U CMECH; IIPUHAJIEIKHOC
npakTuyec | Bemecrsa u cMecu. Cocoosl OJIHOPOJHbIE U HEOJTHOPOAHbIE Tb,
1N pazneneHus cmeceil. Puznueckue u CcMecH; IIPUBEPKEHHOC
HAesITeJILHOC | XUMUYECKUE sBieHus. [Ipu3Haku u Paznnuarh pusnueckue u XMMHYECKHE Tb K POJHOU
™ YCIIOBUS IPOTEKAHUS XUMUYECKUX ABJICHUS C OIIOPOM HA ONpEACICHUS. KYJIBTYpE,
yeJi0BeKa peaKuHnii. Ornpenenars Npu3HAKU XUMHUYECKHUX T000Bb K
(5u) 3HAKOMCTBO C IIPaBUJIAMHU peaKuuil ¥ yCIIOBUS UX IIPOTEKAHHUS. CBOEMY
Oe3omacHOCTH U mpuémamu padoTsl B | Clie1oBaTh MpaBuiIaM MOJIb30BAHUS HapOoy.

XUMHUYECKOH J1abOpaTOpHUH.

JleMoOHCTpaL U

1. JJTaBopaTopHOoe 060pyaOBaHHE.
2. PaznuyHbIe BUABI XUMAYECKOM
MIOCY/IbI.

3. O0pa31bl BEIECTB.

4. CriocoObl pa3zeneHus cmecei
(¢unpTpoBaHUE, BhIIApUBAHUE,
JUCTUIIIALMS, XpoMaTorpadus).
JlaGopaTopHble U IpaKTHYeCKHe
padoThI

Jlabopamophule onvimul:
Onucanne GpU3NIEeCKUX CBOWCTB
BEIIIECTB.

Pa3znenenue cMecu ¢ MOMOIIBIO

XUMHUUYECKOH MTOCYI0U U
nmabopaTOpHBIM 000PYIOBAaHUEM,
TaKKe MpaBUiIaM O0paIeHUS C
XUMHYECKHMH BeIle-CTBAaMH B
COOTBETCTBUU C UHCTPYKIUSMH I10
BBITIOJIHEHHUIO TIPAKTUYECKUX PabOT
MOJ1 KOHTPOJIEM I1€/1arora.
[TnanupoBaTh U MPOBOJAUTH
XUMUYECKUN SKCIIEPUMEHT I10
M3YYEHUIO U OMTUCAHUIO (PU3NUECKHIX
CBOMCTB BEILIECTB, CIIOCOOOB
pa3eneHuss CMEeCe BEIECTB MO/
PYKOBOJICTBOM I€JIarora ¢
00cyXaeHueM T1aHa paboTHl.
Hcnonb30Bath npu BHINOJIHEHUH
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MarHura.

Ilpakmuueckue pabomul:

Ne 1. JlTabopaTopHoe o6opyaoBaHue U
npuemsbl paboTsl ¢ HUM. [IpaBuia
0e30macHoOi paboThl B XUMUYECKON
nabopaTopuu.

No 2. Ouuctka 3arpsi3HEHHOU
IIOBAPEHHOU COJIU

y4eOHBIX 3aJJaHUH U B TIpoliecce
HCCIIEN0BATEIBCKON EATEIBHOCTH
HAY4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEpKaHUS,
CIPaBOYHBIE MAaTE€PUAJIbI, PECYPCHI
WuTepHeTa 1o pyKoBOJICTBOM
nejarora.

BeicTpauBats pa3BEpHyThIE
HUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha nH(pOpPMAIHIO U3
y4eOHHKA U CIIPaBOYHbIX
MaTepuaioB, FPaMOTHO UCIOJIb30BaTh
M3YYEHHBIN NOHATUIHBIN annapar
Kypca XUMHUHU
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Tema 2.
BemecTrBa
U
XUMHYECKH
€ peakiuun
(15 u)

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE
AJIEMEHTBI. 3HAKHU (CHUMBOJIbI)
XUMUYECKUX A1eMeHTOB. [IpocTsie n
CJIOKHBIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumnyeckas popmyna. BaneHTHOCTD
aTOMOB XMMHUYECKUX 3JIEMEHTOB.
*3aK0H IIOCTOSTHCTBA COCTaBa
BeniecTB.* OTHOCUTEIbHAS aTOMHAs
Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J1s1 XMMUYECKOTO
3JIEMEHTA B COEIMHEHUH.
®u3nuecKkue 1 XUMHUECKHUE SIBJICHUS.
Xumnueckas peakuus. [Ipuznaku

U yCIIOBUA NMPOTEKAHUSI XUMUUYECKHUX
peakuuii. XuMU4YECKUE YPABHEHUS.
THUIIbI XUMUYECKUX PEaKIUi
(coenrHEHUS, PA3IIOKECHMUS,
3aMelIeHus, 0OMEHA).

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
*M. B. JlJomoHOCOB — yuéHBIi-
SHIUKIIONIEUCT. *

JleMoHCTpanuu

®dusndeckue sSBIEHUA (pacTUpaHue
caxapa B CTyIIKE, KUTIEHUE U
KOH/JIEHCAIUS BOJIBI U T. 1.).
XuMuyeckue siBlIeHus (TopeHue
CBEYHM, pa3IokKeHHUEe caxapa,
B3aUMO/ICHCTBUE CEPHOU KUCIIOTHI C
xJjopusiom Oapus,

paznoxxenue ruapokcuaa meau(ll),
B3aMMO/ICHCTBUE JKeJe3a C CEPOil,
B3aUMO/ICHCTBHE Kelle3a C paCTBOPOM
comm menu(Il)).

OnbIT, WITIOCTPUPYIOIIUH 3aKOH

IIpuMeHATh eCTECTBEHHO-HAY4HBbIE
METO/Ibl [103HaHUs (B TOM 4HCIIE
Ha0JI01eHNE, MOJIEIUPOBAHUE,
AKCIIEPUMEHT) U OCHOBHBIE Ollepalvu
MBICIIUTEIBHOM e TeIbHOCTH
(cpaBHeHUe, kaccuukanus) JUIst
U3y4YEHHsI BELIECTB U XUMHUECKUX
peaKkuuii ¢ OIOpoN Ha AITOPUTM HIIH
CXEMY.

PackppiBaTh CMBICI H3ydaeMbIX
HNOHATHUH U 3aKOHOB U MPUMEHATH 3TU
MOHSITUS IIPH ONTUCAHUU CBOMCTB
BEIIIECTB U UX MPEeBpalleHuil ¢
OIOPOM Ha IJIaH U KJIFOUEBbIE CIIOBA.

Paznuuare Gusnyeckre U XUMUYECKHE
ABJICHUS, OOBSCHATD UX CYILIHOCTb C
TOYKH 3pEHUSI aTOMHO-MOJIEKYJIIPHOTO
YYEHHS C OMIOPOM HA ONPEAECICHUS U
CXEMBI.

OnpenensTb NPpU3HAKU XUMHUECKUX
peaxkuui, yCIOBUS UX IPOTEKAHHUS.

OOBSCHATH CYIIHOCTh (PU3UUECKUX U
XUMHUYECKUX SIBJICHUH C TOYKU 3pEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHUS C
MCII0JIb30BaHNUEM BU3YaJIbHOM OIOPHI.

KnaccupunupoBars XumMuyeckue
peakuuu (1o YUCIy U COCTaBy
pearupyromux 1 o0pa3yromuxcs
BEIIIECTB) C OMOPON Ha CXEMBI.

CocrtaBnars Gopmynbl OMHAPHBIX
BEULIECTB 110 BAJICHTHOCTH U
OTIpeeNATh BaJICHTHOCTD 110
¢dbopMynaM BelecTB C OMOPOi Ha
AITOPUTM yUEOHBIX JEHCTBUIA.

PaccraBnsaTh k03¢ UIIEHTHI B

https://resh.edu.ru/subje
ct/29/8/

Oxonozuueckoe
socnumanue
Bocnuranne
Y4aCTBYIOIIETO
oOyyaromierocs
B

MPaKTUYECKOU
JICSITCILHOCTH
9KOJIOTHYECKOM,
MPUPOI0OXPaHH
o
HaIPaBJIECHHOCTH
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COXpPAaHCHUA MaCChI.

JlabopaTopHble 1 IpaKTHYECKHUE
padoThI

JlaGopaTopHBbIE OTBITHI:

[Tpumeps! pu3nyecKux sBICHUN
(Tu1aBlieHHE BOCKA, TasTHUE JIbJIA).
[IpumMepbl XUMHYECKUX SBJICHUN
(mpokanuBaHue MEIHON MPOBOJIOKH,
B3aUMOJICHCTBUE Mea ¢ KUCIOTOM).
Mojenu aTOMOB M MOJIEKYJI

[Tpaktuueckast pabota Ne3 Ilpusznaku
MPOTEKAHUS XUMHUYECKUX peakluit

Boruuciaenust

— OTHOCHUTEJIBHOU MOJIEKYJISIPHON
MaccChl BELIECTB;

— MacCOBOM J10JIM XUMHYECKOTO
aJIeMEHTa 10 (POPMYJIe COCTUHEHUSI.

YPABHEHUSAX XUMUYECKUX PEAKIUH C
OTIOPOIi Ha ANITOPUTM YIEOHBIX
IEUCTBHUI.

CnenoBatb npaBuiIaM MOJb30BaHUS
XMMHYECKOU MOCYI0M U
1abopaTopHBIM 000pPYIOBaHUEM, &
TaKKe MpaBuiiaM 0OpalleHus ¢
BEIIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSMH IO BBIITOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB
I0J1 KOHTPOJIEM I€Aarora.

Hcnonp30Bath npy BHIIOJIHEHUH
yueOHBIX 3aJ]aHHii U B TIpOIECcCe
HCCJIEIOBATEIbCKON 1€ATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO JTUTEPATYPy
XUMHUYECKOTO COJepKAHNUS,
CIIPABOYHBIE MaTEPUAJIbl, PECYPChI
NHuTtepHeTa nox pyKoBOACTBOM
nejarora.

BeicTpauBarts pa3BEpHyThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAITHIO U3
y4eOHHKA U CIIPaBOYHBIX
MaTepuaioB, FPaMOTHO UCIOJIb30BaTh
W3Y4YEHHBIN NOHATUWHBIN anmapar
Kypca XUMHUH
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Tema 3.
Bo3ayx.
Kucaopona.
ITonsiTue
00 oxkcuaax

(54)

Bo3ayx — cMmech razos. CoctaB
BO3/yXa.

Kucnopon — aneMeHT u mpoctoe
Belle-

cTBO. O30H — *amnoTpornHas
Moaudukanys kuciopoaa.*
HaxoxneHnue kuciopo/ia B Ipupo/ie,
du3nYeCcCKre 1 XUMUIECKIE CBOHCTBA
(peakiuu OKUCIICHUS, TOPCHHE).

VY ciioBUS BOSHUKHOBEHHUS U
npekpaieHus ropenus. [lonsrue

00 okcHaax.

*CnocoObl MOTy4eHUs KHCIIOpO/ia B
1ab0paTOPUU U MTPOMBIIUICHHOCTH. *
[TpumeneHue KucIopoa.
KpyroBopot kuciopoia B mpupoie.
*TemnoBol 3G (HEKT XUMHUIECKOM
peaKIuu, TIOHSATHE O
TEPMOXMMHYECKOM ypaBHEHUH,
9K30%- U SHIOTEPMUUYECKUX
peaKIusx.

*TonnuBo (HEPTH, yroyib U METaH).
3arpsi3HeHue BO3/1yXa, CIOCOOBI €To
PEIOTBPANCHUS. Y CUIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHue
030HOBOTO CJIOS.*

JAeMoHcTpanuu

Bsaumoneiicteue gocdopa, cepbl

U JKeJle3a ¢ KUCIOPOAOM (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOOIBITOB).
Omnpenenenue conepkaHus
KHCIIOPOZA B BO3IyXE.

OnbITHL, 1EMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS M MTPEKPAIICHUS

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSTUN U IPUMEHATD 3T ITOHATHUS
IIPY ONMCAHUU CBOMCTB BEILIECTB U HX
IIPEBPALIEHUM C UCIIOJIB30BAHUEM
OTIOPHBIX CJIOB U KJIUIIE.

XapakTepu3oBaTh (ONUCHIBATH)C
ONOpOU HA NIAH, CXEMY, KPAMKYIO
3anuce
COCTaB BO3/lyXa, PU3NYECKUE U
XU-MHUYECKHE CBOMCTBA KUCIOPO/Ia,
CIIOCOOBI €ro MOTY4YeHHUS,
IIPUMEHEHNE U 3HAUECHUE B IPUPOJIE U
JKU3HU YETIOBEKa.

CpasHusamo peakyuu 2o0penus u
MeOIeHH020 OKUCIeHUS C
IpeIBapUTEIILHBIM 00CYXKIEHUEM
napaMeTpoB CPaBHEHUSI.

Cobupats mpuOOPHI IS TOTYICHUS
KHCTIOpo/ia (BBITECHEHUEM BOJIBI U
BO3]1yXa).

PacniozHaBath ONBITHBIM ITYTEM
KHUCJIOpPO/I TIOJT KOHTPOJIEM TI€/1arora.

Hcnonp30BaTh XMMHUECKYIO
CHUMBOJIUKY JJI COCTaBIeHUs popmMyi
BEULIECTB, MOJIEKYJISIPHBIX YPaBHEHUN
XUMHYECKHUX PEAKLIUN C y4aCTHEM
KHCIIOpOJa.

OOBACHATH CYIIHOCTh YKOJIOTUYECKUX
npo0JeM, CBA3aHHBIX C 3arpsi3HEHUEM
BO3/TyXa.

CnenoBath mpaBuiiam 6e30macHon
paboThI B 1abopatopuu npu
MCIOJIb30BAHNU XUMHUYECKOM MTOCY/IbI
1 000pyAOBaHUS 110/1 KOHTPOJIEM
IIe/1arora, a TakXke MpaBujIamMm

https://resh.edu.ru/subjec
t/29/8/

Ilampuomuueck

oe gocnumanue

Bripaxkats cBOIO
HAIlMOHAIBHYIO
, STHUYECKYIO
MPUHAJIEKHOC
Tb,
MPUBEPKEHHOC
Th K POJTHOM
KYyJIbTYype,
T000Bb K
CBOEMY

Hapomy.
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TOpEHMUS.

JlabopaTopHble 1 IpaKTHYECKHUE
padoThI

JlaGopaTopHBIN OIIBIT:
O3znakomieHme ¢ oOpasuamu
OKCH/IOB.

[TpakTuueckas pabora:

Ne 4. T[Tonyuyenue kuciopoja,
M3YYEHUE €ro CBOUCTB.

Boruuciaenus

— MOJIEKYJISIPHOW MacChl KMCIIOPOJa
1 030HA HA OCHOBAaHUHM aTOMHOM
MacChl XUMHUYECKOTO 3JIEMEHTA

oOpallieH!sl ¢ TOPIOYUMHU BEILIECTBAMU
B OBITY.

[InanupoBaTh ¥ OCYLIECTBIIATH HA
IIPAKTUKE XUMUYECKUE
DKCIEPUMEHTBI, IPOBOJUTH
HaO0II0ICHUS, JeJIaTh BEIBOILI 10
pe3yJsibTaTaM dKCIIEpUMEHTA MO
PYKOBOJICTBOM II€arora.

YyacTBOBaTh B COBMECTHOM paboTe
B IpyMIIE.

Hcnonp30BaTh IPH BBIIOJITHEHUH
yueOHBIX 3aJJaHUi U B IIpoLecce

M CCJIE0BATEIbCKOM 1EATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYpPY
XMMHUYECKOTO COAEpKaHUs,
CIIPaBOYHbBIE MaTEpUabl, PECYPCHI
HuTepHeTa 1o pyKOBOJICTBOM
nejarora.

BricTpauBarts pa3BépHyTbhIE
IIUCbMEHHBIE U YCTHBIE OTBETHI C
0ropoi Ha HH(POPMAIHIO U3 yueOHUKA
Y CIIPABOYHBIX MaTEpUAIIOB C OIIOPO
Ha IIJIaH, TPAMOTHO UCIIOJIb30BaTh
W3YYEHHBIN MOHATUMHBIN armapar
Kypca XMMHHU
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Tema 4.
Boaopoa.
Ilonsitue o
KHCJI0TaX
H COJIAX

(54)

Bonopon — 35emMeHT u npocToe
BellecTBO. Haxoxaenue B npupoje,
buznyeckue 1 XuMUYECKHe CBONCTBA
(Ha mpuMepe B3aUMOAECHCTBHUS C
HEMETaJUIAMH U OKCHJIAMU
METAJIJIOB), IPUMEHEHHUE, *CrOCOOBI
oJTy4eHus. *

[ToHsTHE O KHCIIOTaX U COJISIX.

JdemMoHcTpauMu

[Tony4enue, cobupanue u
pacrio3HaBaHUE BOJOPOJA.
I'openue Bogopona.
B3aunmoneiictBue Bosopoa ¢
okcuzgom meau(ll).

JlabopaTopHble U NpaKTHYECKHUE
padoThbI

JlabopaTopHBIil OMBIT:
BzaumopeiicTBue KUCIoT ¢
MeTaJUIaMH.

[TpakTuueckas pabora:

Ne 5. ITomyuenue Bogopoaa,
M3Yy4YEHUE €ro CBOMCTB.

Boruuciaenus

— MOJIEKYJIIPHOM MacChl BELIECTBA
Ha OCHOBAHHWHM aTOMHOI MaccChI
XUMHUYECKHUX DJIEMEHTOB

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSITHIA U IPUMEHSATh 3TH MTOHSATHS
IIPY ONMCAHUU CBOMCTB BEILIECTB U HX
IIPEBPAILICHUN.

XapakTepu3oBaTh (OIHUCHIBATH)
¢du3nveckrue 1 XUMHYECKHE CBOWCTBA
BOJIOPO/JIa, CIIOCOOBI €ro MOJyueHus,
IIPUMEHEHHUE C OTIOPOH Ha ILIAaH,
KpaTKYIO 3aIUCh, CXEMY.

Cobupatp mpubOp Ui NOTYIESHUS
BOJIOPO/JIa C UCIIOJIb30BAHUEM
BHU3yAJIbHOW OIIOPBI

Hcnonb30BaTh XUMHUECKYIO
CUMBOJIUKY JIJISl COCTaBICHUS POPMYIT
BEIIIECTB, MOJICKYJISIPHBIX YpaBHEHUN
XUMHYECKHUX PEAKLIUN C y4aCTHEM
BOJIOPOJIa C OTIOPOIA Ha AJIITOPUTM.

CrnenoBaTh mpaBuIam 0€30MacHOM
paboTHI B 1abOpaTOpuu IpH
UCTIOJIb30BAaHUU XUMHUYECKON TTOCY/IBI
¥ 000pyI0BaHUs 110]T KOHTPOJIEM
ne/1arora., a TaKke mpaBuiIam
oOpalleHus ¢ TOPIOYMMHU BEIECTBAMU
B OBITY

[InaHupoBaTh U OCYIIECTBIATH HA
MPaKTHKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH
HaOIIOIEH NS, IeN1aTh BEIBOIBI 10
pe3ysbTaTaM SKCIEepUMEHTa 0
PYKOBOJICTBOM II€JIarora ¢
00CyXJIeHHEM IU1aHa paboThl, ¢
UCIIOJTb30BaHUEM KITHIIIE.

VY4acTBOBaTh B COBMECTHOI paboTe B

rpynme.
I11aHUpOBAaTh M OCYILECTBIIATH HA

https://resh.edu.ru/subje
ct/29/8/
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MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, IPOBOJUTH
HaOJII0ACHUS, JIENIaTh BHIBOJIBI 10
pe3yJlibTaTaM 3KCIEPUMEHTA.
YyacTBOBaTh B COBMECTHOU paboTe B

rpyImmie

Tema 5.
KoauuyecTB
e€HHBbIE
OTHOIIEHHUS

B XHMHH
(4 1)

KonuuectBo BemecTBa. Mob.
MounsipHas macca. 3akoH ABOTajpo.
Moutsipabiii 00bEM ra3oB. PacuéTsl 1o
XUMHUYECKUM YPaBHEHHUSM.

JleMoHcTpaL U
OO0pa31pl BEIIECTB KOJIMUECTBOM
1 mob.

Boruuciaenus

— 00BEMa, KOIUYECTBA BEIIECTBA
rasa o ero u3B€CTHOMY KOJUYECTBY
BEIIECTBA U 00BEMY;

— 00BEMOB T'a30B 10 YPaBHEHHIO
peaKIMu Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHH ra30B

PackpbIBaTh CMBICI H3Y4aeMBIX
MOHATUI U IPUMEHSTh 3T TIOHATHS,
a TaKk)Ke U3y4YEeHHbIE 3aKOHBI U TEOPUU
JUTSL PELICHUS] PACYETHBIX 3a/1a4 C
MOMOIIBIO IIe/1arora.

BBIUUCIIATE MOJSIPHYIO MacCy BEIECTB;
KOJINYECTBO BELIECTBa, 00bEM rasa,
Maccy BELIECTBA ¢ ONOPON Ha
oOpa3zen, Ha HopMyIIbI;

[IpoBOIUTH pacu€Thl O YpaBHEHUSIM
XUMHYECKHUX PEaKIUi ¢ ONIOPOH Ha
oOpasell, alrOpuT™M y4eOHBIX
JIEUCTBUI: KOJIUUECTBA, 00BEMA,
Macchl BEL[ECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce
pEeareHToB WU MPOIYKTOB PEAKIHH.

BeicTpanBarte pa3BEépHyThIE
MUCbMEHHBIE M YCTHBIE OTBETHI C
ONOpOM Ha UH-
dopmaruio u3 yaeOHUKa U

https://resh.edu.ru/subje
ct/29/8/

Tampuomuuecx

oe gocnumatue

Breipaxats cBoro
HallMOHAIbHYIO
, STHUYECKYIO
MIPUHAIIEKHOC
Tb,
MIPUBEPKEHHOC
Th K POJTHOM
KYyJIbTYype,
T000Bb K
CBOEMY
Hapoay.
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CIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
UCII0JIb30BaTh U3y4E€HHBIN
MIOHATUIHBIN aNIapar Kypca XMMHH C
IIOMOILBIO IIEarora.

Tema 6.
Bona.
PacTBoOpbI.
Ilounsitue
00
OCHOBaHHUA

X
(59)

Bona, ee cocras, crpoenue,
MoJieKyJbl. dusznyeckre cBoCTBa
BOJIBI. ¥ AHAJIU3 M CHHTE3 — METO/IbI
W3Yy4YEeHUs COCTaBa BOABL *
XUMHYECKHE CBOMCTBA BOAEI
(pa3noxeHue, peakiuu ¢ HaTPUEM,
OKCHJIOM KaJbIHsi, OKCUI0M cepbl 1V

CocraB ocnoBanuii. [lonsitue 00
WH/INKaTOpaXx.

*Bona Kak pacTBOPUTENb. *
PactBopbl. *PacTBOpUMOCTH BEILIECTB
B BoJIE. *

*HacplleHHbIC ¥ HEHACHIIIICHHBIC
pactBophL.* MaccoBast 4oJst
BEIIIECTBA B pacTBOPE.

*Ponb pacTBOpPOB B IPUPOJE U B
JKU3HU 4yenoBeka. KpyroBopoT BojibI B
npupoje.* 3arpsa3HeHnue TPUPOTHBIX
BoJ. OXpaHa ¥ OYMCTKA MPUPOTHBIX
BO/I.

JleMoHCTpanuu

DIIEKTPOIN3 BOJIbI; CHHTE3 BOJIBI;
B3aUMOJICHCTBUE BOBI C METaUIAMH
(Na, Ca) (BO3MOKHO HCIOIH30BAHNE
BUJICOMATEPHAIIOB).

PacTBopeHue BeIeCTB ¢ pa3IMIHOM
pPacTBOPUMOCTHIO.

UccnenoBanue pacTBOPOB KUCIOT U

PackpbIBaTh CMBICIT U3Y4aeMBIX
MOHITUIA U IPUMEHSATH 3T MOHATHS
[P ONTMCAHWH CBOMCTB BEIIECTB U MX
MPEeBpalIeHH ¢ TOMOIIbIO Me/larora.

XapakTepus3oBarh (HU3NUECKUEC U
XMMHUYECKHE CBOICTBA BOJIBI, €€ pOJIb
KaK paCTBOPHUTEISI B IIPUPOTHBIX
Ipoleccax ¢ Onopoi Ha MiiaH u
CXEMY.

CocTaBnaTh ypaBHEHUS XUMHUECKUX
peaKkuuii ¢ y4acTUEM BOJBI C OIOPOM
Ha CXEMYy.

OOBACHATH CYIIHOCTH IKOJOTUYECKUX
npo0JieM, CBSI3aHHBIX C 3arps3HEHHEM
MPUPOJIHBIX BOJ, CITIOCOOBI OUUCTKHU
BOJIBI OT IPUMECEH, MepHI 110 OXpaHe
BOJI OT 3arpsi3HEHNUS ocie
MPEIBAPUTENLHOTO
CTPYKTYpUPOBAHHS MaTepHaa.

[InanupoBaTh M OCYIIECTBISATH Ha
MIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOIUTH
HaOMI0€HUS, A€IaTh BbI-

BOJIBI IO pe3yabTaTaM dKCIIEPUMEHTA
01 KOHTPOJIEM IEarora, ¢
MCIIOJIb30BaHUEM KITHIIIE.

CrnenoBaTh paBuiIaM 0e30MacHON
paboThI B 1abopaTopuu Npu
WCIIOJIb30BAHNN XUMHYECKOH MOCY/TBI
1 000pyTIOBaHUS TIOJ] KOHTPOJIEM

https://resh.edu.ru/subje
ct/29/8/

Ilampuomuueck

oe gocnumatue

BeIpaxaTs CBOIO
HAI[MOHAIbHYIO
, 9THUYECKYIO
MIPUHA]TIEKHOC
Tb,
MPUBEPKEHHOC
Th K POJIHOM
KYJIbTYpE,
T000Bb K
CBOEMY
Hapoay.
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IeJI0YEH C ITOMOIIBI0 HHIUKATOPOB.

JlabopaTopHble U NIpaKTHYeCKHUe
padoThI

[IpakTuyeckas padora:

No 6. ITpurotoByiieHuEe pacTBOPOB C
OIpeeNEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BELIECTBA.

Boruuciaenus

— C HCIIOJb30BaHUEM ITOHATHUS
«MaccoBas J0Js BEIISCTBA B
pactBope»

nezjarora.

[IpoBOAUTH BBIYMCIEHUS C
IIPUMEHEHHUEM IIOHATHS «MACCOBas
JI0J1s1 BELIECTBA B paCTBOPE» € ONOPOM
Ha (HOPMYJIBI.

Hcnonp30BaTh Npu BHIIOJHEHUU
yueOHbIX 3aJJaHUi U B Ipoliecce
UCCIIE0BATENbCKON NEATEIIbHOCTH
HAy4YHO-TIONYJIAPHYIO JINTEPATYPy
XUMHUYECKOI'0 COACpKAHUS,
CIIPaBOYHBIE MAaTE€PHAJIbI, PECYPCHI
HNHTepHeTa o pykoBOJICTBOM
neaarora.

BeicTpauBats pa3BEpHyThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
OTOpol Ha HH(POPMAIIHIO U3
y4eOHHKA U CIIPaBOYHbIX
MaTepuaioB, FPaMOTHO UCIOJIb30BaTh
M3YYEHHBIN NOHATUMHBIN annapar
Kypca XUMHH I10CJIe
IIPEIBAPUTEIILHOTO
CTPYKTYpUPOBAaHHUSI MaTepHasa
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Tema 7.
OcHoBHBIE
KJIACCBI
HEOPraHu4
€CKHX
COEeIMHEHHU

|
(11 u)

Knaccudukanus HeopraHndeckux
COEMHECHUM.

Oxkcuppl: cocTaB, KilacCU(pUKaIUs
(OCHOBHBIE, KUCIIOTHBIC,
*amboTepHbIe, HECOIC00Pa3yIOIIHE
Ha npuMepe okcuaa yraepoza |l u
okcuga azora ||, Homenkiarypa.
[Tony4yenue* okcumoB
(B3aMMOJIEHCTBHE C BOJIOM,
KHCJIOTaMHU, IIEJIOYaMH ).
OcHoBaHusI: cOCTaB, Ki1accupuxams
(1Ie709M U HEpaCTBOPUMBIE
OCHOBaHUs1), HOMEHKJIATypa.
Kucnotsl: cocTaB, knaccudukanus,
HOMEHKJIaTypa, GU3NYECKue 1
XUMHYECKHUE CBOMCTBA
(B3auMoieliCTBHE C OCHOBHBIMU
OKCHJIaMU COJISIMHM Ha MpUMepe
COJISHOM U CEPHOM KHUCIIOT),
*crocoObl mosrydeHus.* Psin
AKTUBHOCTH METAaJUIOB.

Comnu (cpeanue): HOMEHKIATypa,
*cnocoObl moy4eHus ™,
B3aMMOJCHCTBHE COJICH C METaJIaMH,
KHCIIOTaMU, IIeJI0YaMH U COJISIMH.
['eHeTHYECKas CBSA3b MEXKITY
KJIaCCaMH HEOPTraHUYEeCKUX
COCMHEHUH. [ 'eHeTuYeCKue psibl.
[TonsiTue 06 ampoTepHbIX
THJIPOKCHUIAX Ha MPUMeEpe ITUHKA U
amOMUHUSL. XMMHUUYECKHE CBOMCTBA -
B3aMOJICCTBHE C KHCIOTaAMHU U
nienouamu. Paznoxenue npu
HarpeBaHUHU.

JleMoHcTpanun

OnpeneneHne OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COESAUHEHUHN 11O
mabJIoHy.

CocraBieHue cXeM CTpOeHUs
OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX
COEIMHEHMI Ha OCHOBE OIpE/EICHUS.
CocraBnenue GopMys1 OCHOBHBIX
KJIACCOB HEOPTAHUYECKUX COCIMHEHUI
Y Ha3bIBaHHUE HUX 110 MEXIYHAPOIHOMN U
TPUBUAJILHON HOMEHKJIATYPE C
HCII0JIb30BAHUEM OIIPENCICHUS U
Ta0JIMLbI PACTBOPUMOCTH.
KnaccuunupoBanue uzyyaembix
BELIECTB 110 COCTABY U CEOUCMBAM C
OIIOPOM Ha OIPENENIECHHUS, CXEMBI U
TabJIMIly PAaCTBOPUMOCTH.
CocraBieHune TabIuIbl TeHETHUECKUX
psnoB u cxembl «l'eneTnueckas
B3aMMOCBS3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCTUHEHMI MO
PYKOBOJCTBOM II€AArora.
[IporHo3upoBaHue CBOKCTB BEIIECTB
Ha OCHOBE O0IIUX XMMHYECKHX
CBOMCTB U3yUYEHHBIX KJIACCOB, IPYIIII
BELIECTB, K KOTOPBIM OHU OTHOCSITCS C
HCIIOJIb30BAHUEM CXEMBbI
«['eneTnueckas B3aMMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX
COEMHEHUI» TI0J] PYKOBOJICTBOM
nezjarora.

CocraBiieHrnEe MOJIEKYJIAPHBIX
YpPaBHEHUU peaKkIuid,
WJUTIOCTPUPYIOLINX XUMHUECKHE
CBOMCTBA M3yYEHHBIX KJIACCOB U
cnocobbl NOIy4eHUsl BEIECTB

https://resh.edu.ru/subje
ct/29/8/

Llennocmu
HAy4Ho20
NO3HAHUS
Bocnuranne
oOyyaromierocs
OPUEHTUPOBAHH
oro B
JICITEILHOCTH Ha
Hay4HbIC 3HAHMS
0 TpuUpoae Hu
00I1IeCTBE,
BianmocBsa3sax
YyeJI0BEKa c
IIPUPOJHON U
ConunanbHON
cpenoi.
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OO0pa3ibl HEOPraHUYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB.
B3anmoneiicTBue pacTBopa CEpHOi
KUCIOThI ¢ okcuaoM meau(ll).
Peakuus nelTpanuzanuu.
BriTecHeHne oHOrO MeTaia APyrum
U3 pacTBOpa COJIH.

JlaGopaTopHble U MPaKTHYECKUE
padoThI

JlaGopaTopHbI€ OMBITHI:
B3auMoneicTBre KHUCIIOT C
MeTaJlJIAMH.

[TonyyeHne HEpPaCTBOPUMBIX
OCHOBAaHHH.

B3auMopeiicTBre HepacCTBOPHMBIX
OCHOBaHHH C KHCIOTaMHU.
Paznoxenune ruapokcuaa meau(ll)
IIPH HarPEBaHUHU.

[IpakTuueckas paboTa:

Ne 7. PemieHne skciepuMEHTAIBHBIX
3aga4 o Teme «OCHOBHBIE KJIaCChI
HEOPTaHMYECKUX COCAMHCHUI.

Beruuciaenus
— M0 YPaBHEHHUSM XUMHYECKUX
peakumit

M3YYEHHBIX KJIACCOB, IPYIII, a TAKXKE
MOJITBEPKTAIOLINX TEHETHYECKYIO
B3aMMOCBSI3b MEX/1Yy HUMH, C ONOPOii
Ha BepOaJIbHYIO CXEMY B Ka4eCTBE
3pUTEIBHOMN OMOPBHI.

CocraBieHrE MOJIEKYIISIPHBIX
YpaBHEHUH pEaKIMi 10 CXEMaM C
MIPEeIBAPUTEIILHBIM 00CYXKICHUEM
BbIOOpa pearupyrommx BeLeCTB.
Brruuciienue no ypaBHeHUSIM
XMMHUYECKHUX peaKUil KOIUYecTBa,
00BbEMa, MaccChl BEIIECTBA IO
KOJINYECTBY, 00BbEMY, Macce pearecHToB
WA IPOYKTOB PEAKIIUU 110
ITOPUTMY.

[TmanupoBaHue U OCyIIECTBICHUE HA
MIPAKTUKE XMMUYECKOI0 3KCIIEPUMEHTA
1 HaOJIIOIEHUS TTOJT PYKOBOACTBOM

YUUTEIIS.
dopmynupoBaHKEe BEIBOJIOB MO
pe3yabTaTaM 3KCIIepUMEHTa C
WCTIOJIH30BAHNEM OMIOPHBIX CIIOB.
dopMyIupoBaHHE C TTOMOIIBIO
TMe/1arora 1 BHIMTOJTHEHHUE TIPaBUIT
6e3omacHoil paboThI B 1abopaTopun
MIPH UCTIOTB30BaHUN XUMHUYECKON
1ocy il 1 000PYAOBaHUS.
Hcnonp3oBaHne pU BHIIOJTHEHUN
y4eOHBIX 3aJaHUH U B IIpoliecce
WCCIIEIOBATEIILCKON ACSATEITbHOCTH
HAYYHO-TIONYJISIPHON JIUTEPATyPHI
XUMHAYECKOTO COACPIKaHNUS,
CIPaBOYHBIE MAaTEPUAIbI, PECYPCHI
WuTepHera, ocymniecTBIeHHE BEIOOpa
10J1 PYKOBOJICTBOM I1€/arora.
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BricTpanBaHue pa3BEPHYTHIX
MMMCbMEHHBIX M YCTHBIX OTBETOB C
omopoit Ha HHPOPMAIIHIO U3 YIeOHHUKA
Y CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHOE
WCIIOJIb30BAHUE U3YYCHHOTO
MOHATHITHOTO armapaTta Kypca XUMHUHU C
WCIIOJIh30BAHUEM IIJIAHA, OMTOPHBIX
CJIOB, aITOPUTMA.
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Tema 8.
Ilepuoanue
CKMii 32aKOH
u
Iepuoauye
ckast
cucreMa
XUMHUYECKH
X
3JIEMEHTOB
J. A. Menna
ejie-eBa.
Crtpoenue
atoma (7 u)

[TepBble MOMBITKU KJIACCU(PUKALUU
XUMUYECKUX AieMeHTOB. [lonsaTue o
rpYIIax CXOJHBIX AJIEMEHTOB
(L1e0YHbIE U 1IEI0YHO3EMETIbHBIE
METaJlIbl, IaJOr€Hbl, THEPTHBIE
rasbl).

*JJIeMEHTBI, KOTOpPbIE 00pa3yIoT
amM(pOTEepHBIC OKCUIBI U
TUAPOKCHIBL. *

Ilepuoauueckuii 3aK0H U
[lepunonu-yeckas cucrema
XUMHUYECKUX 3jiemeHToB J[. 1.
Menneneesa. [lepuoasl, rpynisl,
noArpynmnsl. OU3NYECKHUI CMBICIT
MOPSIIKOBOTO HOMEPA 3JIEMEHTA,
HOMEPOB MEpUOa U TPYIIIIHI.
Crpoenue atomoB. COCTaB aTOMHBIX
snep. *M30Tonsl.* DIEKTPOHBI.
CtpoeHue AIIeKTPOHHBIX 000I0YeK
aTOMOB IEPBbIX 20 XUMHUYECKHUX
sanemeHTOB [lepuoanueckoit cuCTEMBI
. . Menneneena.
XapakTepucTuka XUMHYECKOTO
3JIEMEHTA T10 €r0 MOJIO0KEHUIO B
Ilepuonnueckoi cucreme

. . Menneneena.
*3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB 3JIEMEHTOB MaJIbIX IEPUOJIOB
Y TJIABHBIX MOJTPYIIT B 3aBUCUMOCTH
OT aTOMHOTO (TIOPSIIKOBOTO)
HOMepa. *

*3navyenue [leproaudyeckoro 3akoHa
u [leproanueckoit cucTemsl
XUMHYECKHUX DIIEMEHTOB IS
pa3BUTHUSI HAYKU U IPAKTUKH.

PackpsIBaTh CMBICT NEPUOIUIECKOTO
3aKOHA MOJ1 PyKOBOJICTBOM I1€[arora.

[ToHnMats cymiecTBoBaHuE
MEePUOIUYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHX AJIEMEHTOB
(M3MEeHeHHe painyCcoB aTOMOB U
AIIEKTPOOTPHULIATEILHOCTH) U UX
COEIMHEHUH OT MOJIOKEHHUS B
MEPUOIUYECKON CUCTEME U CTPOCHHUS
aToMa C MCMOJIb30BaHUEM CXEM U
Ta0JINLI.

VYcraHnaBinuBaTh CBS3b MEXKIY
MIOJIOKEHUEM FJIEMEHTA B
MEPUONYECKON CUCTEME U
CTpPOEHHEM €ro aToma (CocTaB U
3apsj siipa, 001ee YUCIIO AIEKTPOHOB
U pacnpeielieHue ux 1o
AJIEKTPOHHBIM CJIOSIM) 110 00pasity.

[Iporuo3upoBars xapakTep U3MEHEHHS
CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN
0 TPYIIaM U Iepuoaam
[Tepuoanyueckoil cucTeMsl ¢
MOMOIIIBIO TIEAarora.
XapakTepu3oBaTh XMMHYECKHE
AJIEMEHTHI NEPBBIX TPEX MEPUOJIOB,
KaJIUsl, KJIBIHS 10 UX TTOJI0KEHHUIO
B [lepnonnueckont cucreme
. . Menneneena.

CrnenoBath paBuiiaM 0€301MacHOM
paboThl B 1abopaTopuu Npu
MCIIOJIb30BAHUU XUMUYECKON NOCY/IbI
1 000pyI0OBaHUS O] KOHTPOJIEM
nejarora.

BeicTpauBaths pa3BEpHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C

https://resh.edu.ru/subje
ct/29/8/

Ilampuomuueck

oe gocnumanue

Bripaxkats cBOIO
HAIlMOHAIBHYIO
, STHUYECKYIO
MPUHAJIEKHOC
Tb,
MPUBEPKEHHOC
Th K POJTHOM
KYyJIbTYype,
T000Bb K
CBOEMY

Hapomy.
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. . MenneneeB — y4€HbIN,
Mearor U rpakaaHuH. *

JdemMoHcTpauMu
Koporkonepuoanas u
JUTMHHOTNIEpUOHIHAS (DOPMBI
[Tepuoanyueckoit CUCTEMBI
XUMHUYECKHX AJIEMEHTOB

. . Menneneena.
O3znakomieHue ¢ oOpa3uamu
METAJIJIOB U HEMETAJIJIIOB.

JlabopaTopHbIe U IPaKTHYECKHE
padoThbI

JlaGopaTOpHBIi OMBIT:
B3anmopeiicTBre ruipoOKCHIa HUHKA
C pacTBOpaMH KHCJIOT U ILEJI0Ye

omnopoi Ha HHGOPMAITHIO U3
yueOHHUKa U CIIPAaBOYHBIX
MaTepHuaoB, FPAMOTHO UCIOJIb30BaTh
W3Y4YEHHBIN OHATUMHBIN anmapar
Kypca XUMHH 10CTIe
CTPYKTYpUPOBAaHUSI MaTepHaa C
HCIIOJIb30BAaHUEM KIIMILIE.

Hcnonp30Bath Ipy BHIIOJHEHUU
y4eOHBIX 3aJJaHU TEKCTHI ydeOHUKA
1ocjie CTPYKTYpUpOBaHUs MaTepuana,
CIIpaBOYHbIE MaTE€pPHUAIbI
(ITepuonnueckyro cucremy
XUMHYECKUX deMeHToB [[. U.
MenneneeBa, TabauIy
PacTBOPUMOCTH KUCJIOT, OCHOBAHUI U
COJIEH B BOJIE, DIIEKTPOXUMUYECKHUN
P HAIPSKEHUI METAIIJIOB).

Hcnonp30Bath npy BHIIOIHEHUH
yueOHBIX 3aJ]aHUil U B TIpOIECCe
HCCJIEIOBATEIbCKON 1€ATEIbHOCTU
Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEpKaHus,
CIIPaBOYHBIE MATEPUAIBI, PECYPCHI
NutepHeTa moa pykoBOJICTBOM
nejarora
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Tema 9.
XumMuuecka
f1 CBA3b.
Oxucanren
bHO-
BOCCTAHOBH
TeJbHbIE
peakuun

(8 1)

*JEKTPOOTPHUIIATEIIBHOCTH ™ aTOMOB
XUMHUYECKHX JJIEMEHTOB.

Xumuueckas cBs3b (MOHHAs,
KOBQJICHTHASI TIOJISIPHASL M KOBAJICHTHAS
HETOJISIPHAS ).

CreneHb OKUCIICHHUS.
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIE
peakuuu (OBP). IIpoueccer
OKHCJICHUS U BOCCTAHOBJICHHUS.
OKHCIHUTENN U BOCCTAHOBUTEIH.

JdeMoHcTpannmn
OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE
peaKIuu: ropeHue, peakiuu
pa30KEeHUs, COEAUHECHUS

PackpbIBaTh CMBICI H3Y4aeMBIX
MIOHATUH IIOJI PYKOBOJICTBOM
nejarora.

OmnpenensTe BUJ XUMHUECKON CBSI3U
B COEIMHEHUH C UCIOJIb30BaHUEM
CXEM.

OnpenensaTh CTENEHb OKUCICHUS
XMMHYECKOT0 3JIEMEHTA 110 (popMyIie
€ro COeIUHEHHUs C UCII0JIb30BaHUEM
aIropuTMa.

Omnpenensth 37eMeHT (BEIecTBO) —
OKUCITTUTENb U 2JIEMEHT (BEIIECTBO) —
BOCCTaHOBHUTEIIb.

OOBSCHATDH CYIIHOCTb IIPOLIECCOB
OKHCIICHUSI U BOCCTAHOBJICHUS.

CocTaBnsTh 31EKTPOHHBIN OallaHC C
y4€TOM YHCIIa OTJAHHBIX U MPUHSTHIX
AJIEKTPOHOB.

CocTaBiiTh ypaBHEHUE OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHOM PEAKIUU 110
ITOPUTMY pa300pa OKUCIUTENbHO-
BOCCTAHOBUTEJILHOMN PEAKIUU.

Hcnonb30BaTh Ipyu BHITOJHEHUN

y4eOHBIX 3aJaHUH TEKCThl yueOHUKA
MOCJie CTPYKTYPUPOBaHUS MaTepurana,
CIIpaBOYHbBIE MaTEPHUAIIbI
(epuoINYECKyIO CUCTEMY
XUMHYECKHUX d1eMeHTOB /JI. H.
Menpeneesa, Ta0IHIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHMI U COJIeH B BOJE,
3IEKTPOXUMHUECKHUH Psi/i HANIPSKEHUI
METaJJIOB).

https://resh.edu.ru/subje
ct/29/8/

Llennocmu
HAy4Ho20
NO3HAHUS
Bocnuranne
oOyyaromierocs
OPUEHTUPOBAHH
oro B
JICITEILHOCTH Ha
Hay4HbIC 3HAHMS
0 TpuUpoae Hu
00I1IeCTBE,
BianmocBsa3sax
YyeJI0BEKa c
IIPUPOJHON U
ConunanbHON
Cpenoi.
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9 KJIACC

Tema, IIporpaMmmHoe comep:kaHue MeToabl 1 popMBbI OPraHU3aANHU JJIeKTPOHHbIE Y4yer pabGoueid
pasaeJ o0yueHusi. XapakTepuCcTHKA (uudposBbie) NMPOrpamMMbl
Kypca AeSITeIbHOCTH 00y4aroIMXCs o0pa3oBaTe/bHbIE BOCIIMTAHUS
pecypcbl
IMoBTopen | [leproamueckuii 3aKoH. XapakTepu30BaTh XUMHUUECKUE https://resh.edu.ru/subject/2 | Sxonocuueckoe
e u [lepuoanueckas cucTeMa XMMHUYECKUX | DJIEMEHTHI IEPBBIX TPEX MEPUOOB, 9/9/ gocnumanue
yriayoaenun | snemenToB J[. . Menneneesa. KaJusl ¥ KaJbIH 110 UX MMOJIOKEHUTO Bocnutanue
€ 3HAHUui Crpoenue aToMOB. 3aKOHOMEPHOCTHU B B [lepronnueckoit cucreme Y4aCTBYIOLIETO
OCHOBHBIX | U3MEHEHUHU CBOKMCTB XUMUYECKUX J. . MenneneeBa ¢ onopou Ha oOyuaromerocsi B
pa3aesioB | JIIEMEHTOB IIEPBBIX TPEX NEPHOJIOB, AITOPUTM. MPaKTUYECKON
Kypca 8 KaJIUsl, KaJbLMA U UX Knaccudunuposats 1 Ha3bIBaTh JIEeATEeIIbHOCTH
KJjacca COCIMHEHHUI B COOTBETCTBHH C HEOPraHUYECKHE BEIIECTBA 9KOJIOTUYECKOH,
(59 MIOJIOKEHUEM 3JIEMEHTOB B M3YYEHHBIX KJIACCOB C OMOPOH Ha IPUPOJOOXPAHHO
MEPUONICCKON CUCTEME U CTPOCHHEM | CXeMy, TaOJIHIy paCTBOPHUMOCTH. 171
UX aTOMOB. OnuceiBaTh 00ILIHE XUMUYECKHE HaIlpaBJIECHHOCTH.

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEILECTB
(MexayHa-poaHasi U TPUBUAIIbHAS).
XHMMHUUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJlaccam
HEOPraHUYECKNUX COCAUHEHUHN, NX
TeHETUYECKas CBSA3b HEOPraHMYECKUX
BEIIECTB.

CtpoeHue BeliecTBa: BUJIbI
XUMHUYECKOH CBSI3U U THUIIbI
KPUCTAJUIMYECKUX PELIETOK.
*3aBHCUMOCTH CBOICTB BEIIECTB OT MX
CTpOeHHUs. *

JdemMoHcTpanuu

1. Monenu KpucTamInyecKux
PEMIETOK HEOPTAHUYECKUX BEILIECTB.
2. KopoTkonepuoHas u
JUTMHHOTIEpUOIHASL (POPMBI

CBOMCTBA BEILIECTB Pa3JIMYHBIX
KJIACCOB, ITOATBEPK1aTh CBOWCTBA
IIpUMEpPaMH MOJIEKYJIIPHBIX
YPaBHEHUN XUMUYECKUX PEAKIUH C
OIIOPOM Ha CXEMY.

Omnpenenars BUJI XMMHUYECKOM CBSI3U U
THII KPUCTAIINYECKON PEIIETKH
BEILECTBA C OIIOPOH Ha CXEMY.

[Iporno3upoBarhk CBOKCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOEHUs I1OCIE
IpeJIBapUTENBLHOTO paz0opa.

BeicTpanBarth pa3BEpHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
OIIOpOW Ha
uH(popMaLrIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
HCIIOJIB30BaTh N3yYEHHBIN
MOHATUMHBIN anmnapar Kypca XMMHUHU.
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[Tepuoanueckoit cucTemsl
XUMHYECKHUX DIIEMEHTOB
. . MenneneeBa

Hcnonp30Bathk Npyu BHIIOIHEHUN
yueOHBIX 3aJJaHUi U B IIpoLECCE
UCCIIEI0BATEIbCKON AEATEIbHOCTH
Hay4YHO-IIOIYIAPHYIO JTUTEPATYPY
XMMHYECKOI'0 COAEp KaHus,
CIIPaBOYHbBIE MaTEpUAIbl, PECYPCHI
HuTepHeTa noj pyKoBOJICTBOM
nenarora.

Tema 1.
OcHoBHbBIE
3aKOHOMeEp
HOCTH
XHMHYECK
HX
peakuui
44)

Knaccudukanus Xxumuaeckux
peaKIuii o Pa3IUYHbIM IPU3HAKAM
(10 ymuCIly U COCTaBYy yYacTBYIOIIUX B
peaKIy BEHIeCTB, *TI0 TEIJIOBOMY

s dekTy, Mo U3MEHEHUIO CTeTNeHeH
OKHCIICHUS XUMUYECKHUX JIEMEHTOB,
10 00paTUMOCTH, MO YYACTHIO
KatanuzaTopa).*

*JK30- U PHIOTEPMUYECKUE PEAKIINH,
TEPMOXHUMHUYECKUE YPaBHEHUS.
[lonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [ToHsATHE O TOMOTEHHBIX U
reTeporeHHbIX peakiusx. [lonsTre 06
00paTUMBIX

Y HEOOPATUMBIX XUMHYECKUX
peaknusx. [ToHsTHE O XUMHUYECKOM
paBHOBecuu. DaKTOPHI, BIUSIOMINE HA
CKOpPOCTh XUMHUYECKOH peakiuu u
MOJIOKEHHE XUMUIECKOTO
paBHOBecHs. *

PackpbiBaTh cMbICT N3y4aeMbIX
MOHSATUN U IPUMEHSThH STH TIOHITHS
IIPU ONMCAHUM CBOMCTB BEUIECTB U UX
IIPEBPAILCHUMN.

Knaccudunuposars xumuyeckue
peakyu 10 pa3IndHbIM IIPU3HAKAM.

VYcranaBnuBaTh 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON PEAKLIUH OT
pa3INyYHbIX (PaKTOPOB MOJ
PYKOBOJACTBOM YYMTEIIA.

[Iporno3upoBath BO3MOKHOCTH
MPOTEKAHUSA XUMUYECKUX
MPEBPALICHUH B PA3JIMYHBIX
YCIIOBUSIX I10CIIE TIPEIBAPUTEILHON
paboTHI.

OnpenensaTb OKUCIUTEND U
BoccTaHoBUTENL B OBP.

CocTaBisTh NEKTPOHHBIN OanaHc
peakuuu.

[Ipou3BOAUTH BBIYKCIICHHS 11O

https://resh.edu.ru/subject/2
9/9/

Tampuomuuecko
e eocnumanue
Bripaxats cBorO

HallMOHAJIBHYIO,
THUYECKYIO
HPUHAAIEKHOCTh
)
IPUBEPKEHHOCTh
K POJHOU
KYJIBTYpE,
J11000Bb K CBOEMY
Hapoxy.
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OKHCIUTENEHO-BOCCTAHOBUTEIBHEIC
peakiuu (3EKTPOHHBIHN OaaHC
OKHCIINTEITbHO-BOCCTAHOBHUTEIEHON
peaKIum).

JdemoHcTpaumuu

1. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peakluy OT Pa3InuHbIX
(hakTopoB.

2. Bo3aeiicTBre KaTtaau3aTopa Ha
CKOPOCTb XUMUUYECKOU PEaKIIUH.

3. [Ipumepsl HEOOPATUMBIX U
00paTUMBIX PEAKIIHIA.

4. CMmenieHue paBHOBECHUS
XMMHYECKON PEaKIuu.

Boruucienust

— KOJIMYECTBA BEIIECTBA, 00bEMA U
MacChl peareHTOB WIH NPOAYKTOB 110
YPaBHEHUSIM XUMUYECKUX PEAKLIUN

XUMUYECKUM YPAaBHEHUSAM I10
AITOPUTMY.

BricTpanBath pa3BEépHyThIE

IIACbMEHHBIEC U YCTHBIE OTBETHI C
oIopoil Ha uHpopMaIHIo U3
yueOHHUKa U CIIPAaBOYHBIX
MaTepUajoB, FPaMOTHO UCIOJIb30BaTh
W3Y4YEHHBIN NOHATUMHBIN anmapar
Kypca XUMHH I10CJIE
IIPEABAPUTEIILHOTO
CTPYKTYpUPOBAaHHs MaTepHala.

Hcnonp3oBarh IIPpU BBIITOJIHCHHUHU
y4eOHBIX 33JaHUH U B TIPOIIECCE
HCCIIEI0BATENIBCKON NESITENbHOCTH
HAy4HO-IIOIYJIIPHYIO JIUTEPATYPY
XUMHAYECKOTO COAEPIKaHuUs,
CIPaBOYHBIC MATEPUAIIBI, PECYPCHI
HHTepHeTa nocie KOHCYIbTAIUHU C
Me/IaroroM.

46




Tema 2.
JIeKTPOJI
HTHYECKAas
JAMCCOIHALL
usl.
XuMuueckK
e
peakuuu B
pacTBopax
84)

Teopust 3MEKTPOIUTUIECKOM
JUCCOLMALUU. DIEKTPOIUTHI U
HEAJIEKTPONIUTHI. KaTHOHBI, aHUOHBI.
*MexaHu3M JIUCCOLUAIINU BEUIECTB C
Pa3IMYHBIMU BUJAMU XUMUYECKOMN
cBsi3u. CTEeTneHb TUCCOIHAIIHH. *
CunpHble U ci1a0ble JIEKTPOJIUTHI.
Peakuuu noHHOr0 0OMEHa, YCIOBUS
ux nporekanus. IoHHbIE ypaBHEHUS
peaKuuid.

XuMHUYECKHEe CBONCTBA KUCIIOT,
OCHOBAHUU U COJIEH B CBETE
MIpeCTaBICHUIA 00
ANEKTPOIUTUYECKON TUCCOLIUALINU.
Cpena pactBopa. [lonsitie o rumponuse
coJei.

KauecTBeHHbBIE peakIiy Ha KaTHOHBI
Y @aHUOHBI : XJIOPUI-, OPOMM]I, HO3HU/I-,
cynbdart-, KapOoHaT-, CUITHKAT-
dbocdar- aHUOHBI, TUAPOKCUI-HOHBI
KaTHOHBI aMMOHMSI, MarHHsI, KaJbLIUs,
aJTIOMHHUS, JKene3a 2+, 3+, uHKa,
MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax..

JdemoHcTpanuu

DnexTpuyeckas IpoBOAUMOCTh
PacTBOPOB BEILIECTB; IBMKEHNUE HOHOB
B DJIEKTPUUYECKOM TI0JIE.

OMnbITH, MIUTIOCTPUPYIOLIHE TPU3HAKH
MPOTEKaHUS PEAKINH HOHHOTO
oOMeHa.

OMBITHI ITO ONIPEJEIIEHHUIO CPEIbI B
pacTBopax coiieil (xJiopuaa HaTpus,
KapOoHaTa HaTpus, XJOpHUAa IUHKA).

PackpsiBaTh cMBICT N3y4aeMbIX
IIOHATUH, a TAKXKE CMBICII TEOPUHU
ANEKTPOJUTUYECKON JUCCOLMALINU C
OIIOPOI Ha CXEMBI.

OOBACHATD IPUUMHBI 3JIEKTPOIPOBO/-
HOCTH BOJHBIX PaCTBOPOB C
MIOMOILIBIO TIEAArora.

CocTaBnaTh ypaBHEHUS JUCCOLUALIUU
KHCJIOT, IIEJIOUel B COJIEH, ITOJTHBIE
U COKpalI€HHbIE HOHHBIE YPaBHEHUS
XUMHUYECKUX PEAKIUN HOHHOTO
oOMeHa.

[InanupoBaTh M OCYIIECTBIIATH HA
IIPAKTUKE XUMUYECKUE
SKCIIEPUMEHTHI, IPOBOJIUTh
HaO0II0I€HUS, AeJIaTh BEIBOILI 10
pe3ynbTaTaM 3KCIIEPUMEHTA MOCIIe
npeIBapUTEebHON PaOOTHI.

CrnenoBaTh IpaBujIaM 0€30MacHOM
paboThI B 1abopaTopuu pu
WCII0JIb30BAaHUN XUMHUYECKOM MOCY/IbI
1 000pyI0BaHUS O] KOHTPOJIEM
nezarora.

[Ipon3BONTE BBIUMCIIEHHUS 110
XUMHUYECKUM YPaBHEHUSIM.

BeicTpauBats pa3BEpHyThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAITHIO U3
y4eOHHKA U CIIPaBOYHBIX
MaTepuasioB, FPaMOTHO UCMOJIb30BaTh
U3Y4YEHHBIN IOHATUMHBIN anmapar
Kypca XUMHH 110CIIe
IIPEIBAPUTEIILHOTO
CTPYKTYpUPOBAaHUS MaTepHaa.

Hcnonp30BaTh U BHIIOJIHEHUU

https://resh.edu.ru/subject/2
9/9/

L]ennocmu
HAY4YHO20
NO3HAHUSL
JemoHncTpupoBar
b HaBBIKU
KPUTUYECKOTO
MBIIIJICHHUS,
onpeeneHus
JIOCTOBEPHOM
Hay4HOU
nHpopManuu u
KPUTUKA
aAHTHHAYYHBIX
MpECTaBICHUI
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JlabGopaTopHble H IPaKTUYeCKHUe
padoThI

JlaGopaTOpHBIH OTIBIT:

Ne8Peakiuu HOHHOTO OOMEHA B
pacTBopax 3JEeKTPOIMTOB: Cyab(ara
meau (1)

U ménoyu, kapOoHaTa HATpUA U
COJIIHOM KMCJIOTBI, pEaKLys
HEUTpaNU3alnuu MEXIy THIPOKCUAOM
KaJIUs U CONSTHOM KUCJIOTOM.

Ne9. KauecTBeHHBIEC peaKklIUi HAa HOHBI
B pacTBOpE.

[IpakTuueckas padora:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe.

Boruncienus

— I10 YPaBHEHUSIM XUMUYECKUX
peakuuit

y4eOHBIX 3aJJaHUH U B TIpoliecce
HCCIICIOBATCIILCKOM JIEATSIHHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJICpKAHUS,
CIIPaBOYHBIC MaTEPHAIIBI, PECYPCHI
WNuTtepHera nociie KOHCYIbTAIUU C
MeaaroroM.

48




Tema 3.
Ooman
Xapakrepu
CTHKA
XHMHYECK
HX
3JIEMEHTOB
VIIA-
rpynmbl.
T'anorennl
(4 4)

OO61as xapakTepuCTHKA raJOreHOB.
Oco0OeHHOCTH CTPOSHUS ATOMOB 3TUX
AJIEMEHTOB, XapaKTepHBIE ISl HUX
CTeneHu okucieHus. CTpoeHue u
(bu3nyecKkre CBOMCTBA MPOCTHIX
BEIIECTB — FAJION€HOB. XMMUYECKUE
CBOICTBA Ha IpUMeEpE XJI0pa
(B3aMMOAEHCTBHUE C METaJNIaMH,
HeMeTalIaMH (BOAOPOJIOM U
KHCIIOPOJIOM), *Tieniouamu®).
Xnoposogopo. ConsiHas KHUCIOTA,
XUMHYECKHE CBOMCTBa, *momyueHue*,
npuMeHenue. KauecTBeHHbIE peakiuu
Ha TaJOreHUI-uOHBI. * JleiicTBre
XJIOpa U XJIOPOBOJIOPO/Ia HA OPTaHU3M
yenoBeka.* BakHele Xja0puabl 1
WX HaXOXKJCHHE B MPUPOJE.

JdemMoHcTpauuu
Buneomarepuainsl: raioressl U UxX
COETMHEHUSI.

OO6pa3ibl XJTOPUIOB.

JlabopaTopHbIe H IPAKTHYECKHE
padoThbl

JIaGopaTopHbIii OMBIT:
Pacno3znaBanue Xa0pua-HOHOB.
[IpakTryeckas pabora:

No 2. TonyueHue CONSTHOM KUCIIOTHI,
U3y4yeHue e€ CBOMUCTB.

Breruucienus
10 YPAaBHEHUSM XUMHYECKUX
peaKuuid.

OOBSICHATH 001IIE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB HEMETANIOB U UX
COEIIMHEHUH B MpeJienax MajbIX
MIEPUOIOB U TJIABHBIX MOATPYIII
[Tepuoanueckoil cuCTEMbI
XUMUYECKHUX AJIEMEHTOB C YYETOM
CTPOEHUS UX aTOMOB C
MCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBath (HU3NUECKUe U
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIIECTB rajJloreHoB (Ha mpumepe
XJI0pa) M CJIOKHBIX BELIECTB
(XJ10pOBOZOPO/IA, XJIOPHIA HATPHUSA),
CIOCOOBI MX MOTYYEHUs, TPUMEHEHNE
Y 3HA4YCHHE B MIPUPOJIC U KU3HH
YeJIOBEKA MOCIIe CTPYKTYPUPOBAHUS
MaTepuaa.

Ornpenenarh rajJoreHu-MOHbI B
pacTBOpe ¢ UCMOJIB30BaHUEM
Tabyuupl "XapakTepHble peakuu Ha
AQHUOHBI".

[TnanupoBaTh ¥ OCYIIECTBISTH Ha
MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, POBOJIUTH
HaOJIOACHNS, JIENaTh BBIBOBI 110
pe3ylibTaTaM 3KCIEpPUMEHTa T0Ce
MIpeBapUTENHLHON PaOOTHI.

https://resh.edu.ru/subject/2
9/9/

L]ennocmu
HAYy4H020
NO3HAHUSA
Bocmuranue
obOyyJaromerocs
OPUEHTUPOBAHHO
ro B
JIeATCIIbHOCTH Ha
Hay4YHbIC 3HAHUS
0 TIpupone Hu
o0111ecTBe,
Bzanmocssa3ax
YyeJIoBeEKa c
IIPUPOJHON U
CouunagpHOM
CpEeNo.
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Tema 4.
Oomasn
XapakTepu
CTHKA
XHMHYeCK
170.¢
3J1eMEHTOB
VIA-
rpynmbl.
Cepa u eé
coeUHEHHU
a1 (549)

OO61as xapakTepuCTUKa 3JIEMEHTOB

VIA-rpynmel. OcoOeHHOCTH CTPOSHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE

JUISL HUX CTEIIEHU OKHMCIICHUS.
Ctpoenue u Gpu3nIecKue CBOMCTBA
IIPOCTBIX BEIIECTB — KHUCIOPOJa U
Cephl.

ANOTpOITHBIE MOJU(PHUKAIINN
KHCIIOpO/ia U cepbl. XUMUYECKUE
CBONCTBA cepbl. B3aumoencTaue ¢
HEMeTaJlJIaMH - BOJOPOJIOM U
KHCIIOPOJIOM, METajlllaMH,
KOHIEHTPUPOBAHHBIMH a30THOM U
cepHoil kucinotamu. CepoBoI0poO,
CTpoeHue, (hru3nuecKue

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
VIA-rpynnsl 1 uX COeAMHEHUIA
C Y4€TOM CTPOEHHUSI UX aTOMOB C
onopoii Ha cxemy "N3MeHeHue
paanycoB B moArpymmnax'.

XapaxkTepu3oBath (hU3NUECKUe
Y XMMHYECKHE CBOMCTBA IMPOCTOIO
BElIECTBA Cephl U €€ COeAMHEHUN
(cepoBOOpOIa, OKCHUJIOB CEPHI,
CEpHOI KUCIIOTHI, CyIb(HaTOB),
CIocoObI UX

https://resh.edu.ru/subject/2
9/9/

L]ennocmu
HAY4YHO20
NO3HAHUSL
JemoHncTpupoBar
b HaBBIKU
KPUTUYECKOTO
MBIIIJICHHUS,
onpeeneHus
JIOCTOBEPHOM
Hay4HOU
nHpopManuu u
KPUTUKA
aAHTHHAYYHBIX
MpECTaBICHUI
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U XUMHUYECKHE CBOMCTBA (KUCIOTHBIE
1 BOCCTaHOBUTEINbHBIE). OKCHUJIBI CEPbI
KaK MPEeJCTaBUTENIU KUCIOTHBIX
okcuoB. CepHasi KUCIIOTAa,
¢bu3nyecKkrue 1 XUMUYEeCKIe CBONCTBA
(oOmue Kak mpencTaBUTENs Kilacca
KHCJIOT U *crienuduieckue™),
npumenenue. CepHucTas KMCIOTa.
*XuMu4ecKue peakiuu, Jiexalire B
OCHOBE IIPOMBILIUIEHHOT'0 crioco0a
MIOJIyYEHUS] CEPHOI KUCIIOTHI.
Arnmapatsl 4 IPOTEKAIOIINE B HUX
MpolLecchl (Ha mpuMepe MPOU3BOICTBA
CEpHOI KUCIIOTHI).*

Conu cepHOM KUCIOTHI, KAYeCTBEHHAS
peaxius Ha Cyib(aT-HoH.
Haxoxnenue cepbl 1 €€ coeTuHeHU N
B IIpupoe. * XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COEIMHEHUSIMU CEphI (KUCIOTHBIE
JOXKIH, 3arpsI3HEHUE BO3AYyXa U
BOZI0EMOB), CITIOCOOBI €10
peaoTBpaneHus. *

JdemMoHcTpanuu

Konnexuu (Buaeomarepuansl): cepa
U €€ COeIUHECHU.

OOyriuBaHue caxapa 1oj JeiicTBuemM
KOHIICHTPUPOBAHHOM CEpHOMN
KHCIIOTBHI.

JlabopaTopHble H IPAaKTHYECKHE
padoThI

JlaGopaTopHbIE OMBITHI:
ObnapyxeHue cyibpaT-HOHOB.
B3aumoneiictBue pa30aBieHHOM

MOJIyYEHUsl, IPUMEHEHHUE U 3HaUCHUE
B IIPUPOJIE U JKU3HU YEJIOBEKa C
OMOPOM Ha CXEMY U IUIaH.

OmnpenensaTs HaMUYKME CyIb(paT-HOHOB
B pacTBoOpe.

OOBACHATH CYITHOCTD SKOJIOTUYECKUX
po0JieM, CBA3aHHBIX C
nepepadoOTKON COeTMHEHUM Cephl
MoCJie CTPYKTYPUPOBaHUS
MarepHara.

[InanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMHUYCCKHC
HKCIEPUMEHTBI, IPOBOIUTh
HaOJIIOIEH NS, IeN1aTh BBIBOIBI 10
pe3yabTaTaM SKCIIepUMEHTA.

CrnenoBaTh mpaBuIam 0€30MacHOM
paboTHI B 1abOpaTOpUu NIpH
UCTIOJIb30BAaHUU XUMHUYECKON TOCY/IBI
1 000pyI0BaHUS TIOJT PYKOBOJICTBOM
nearora.

[Ipou3BOANUTE BBIUYMCICHHUS 110
XUMHUYECKUM YPABHCHHSM I10
AITOPUTMY.

Hcnonp30BaTh pyu BHITOTHEHUN
y4eOHBIX 3aJJaHU TEKCThl yUeOHUKA,
CTIpaBOYHBIC MAaTEPHAIBI
(ITeppoanueckyro cucreMmy
XUMHUYECKHX 3jieMeHToB J[. 1.
MenieneeBa, TabIuILy
pPacTBOPUMOCTH KHUCIJIOT, OCHOBAHHUI 1
coJieil B BOJie, 2JIEKTPOXUMHUECKUI
P HANIPSKEHU METaJIOB).

Hcnonp30Bath Mpy BRITOJIHEHUH
y4eOHBIX 3aJJaHUI U B TIPOIIECCE
UCCJIE/IOBATENIbCKOM esITeNbHOCTH
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CEPHOI KUCIIOTHI C IIUHKOM. HAYYHO-TIONYJISIPHYIO JIUTEPATypy

Boruucienus XUMHUYECKOTO COJIeP KaHMUS,

10 YPaBHEHUSIM XUMHUYECKUX peaKIui CIPaBOYHBIE MaTEPHUAJIbl, PECYPChI
WNuTepHera nocie KOHCYJIbTALUU C
Me1arorom
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Tema 5.
Oo6mas
Xapakrepu
CTHKA
XHUMHYECK
HX
3JIEMEHTOB
VA-
rpynmbl.
A3orT,
docdop n
HX
cOoeIMHEeHHU
s

(7 9)

OOm1ast XapaKTEpPUCTHKA PIIEMEHTOB
VA-rpymibl. OCOOEHHOCTH CTPOCHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTCPHbIC
JUISL HUX CTETICHH OKUCIICHHUS.

A30T, pacpocTpaHeHUE B IPUPO/IE,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA.
Kpyrosopot azora B pupoze.
AMMHaK, ero Gpu3nvecKue u
XHUMHAYECKHE CBOWCTBA, MTOyYCHHE U
npuMeHerne. Col aMMOHUS, UX
bu3nvecKre 1 XUMHUECKUE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuus
Ha MOHBI aMMOHHSI.

A3oTHas KUCIOTa, €€ prusmueckue

1 XMMUYECKHUE CBOKCTBA (00IIHE KaK
MPECTaBUTEINS KIlacca KUCIOT U
*cnenuduueckue™®). *Azotucras
kucioTa. Mcnonp3oBaHue HUTPATOB U
COJICii aMMOHUS B KQUECTBE
MUHEPAITBHBIX yI0OpCHHIMA. *
XUMHUECKOe 3arpsi3HEHUE
OKpY>Karollen cpesibl COETUHEHUSIMU
a30Ta (KUCIOTHBIE J0XK]IH,
3arpsi3HEHUE BO3yXa, TOYBBI U
BOJIOEMOB).

docdop, *amnoTpornHble
Mojudukamu pocdopa*,
¢u3nyecKkrne 1 XUMHUYECKHE CBOMCTBA.
Oxcun dpochopa(V) u dochopnas
KHCJI0Ta, (GPU3NYECKIE U XUMHUECKUE
CBOMCTBa, *monydenue.*
*KauectBenHas peakius Ha pocdat-
WOHBL *

*Wcnonp3oBanue ¢pocdaros B
KayecTBE MUHEPAJIbHBIX y100OpeHUH. *

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB AJieMeHTOB VA-
TPYNIbl U KX COETUHEHHH ¢ yuéToM
CTPOCHUS X aTOMOB.

XapakTepu3oBath (HU3NUECKUe U
XUMHYECKHUE CBOMCTBA MPOCTHIX
BelecTB a3ota u pochopa u ux
COCIMHEHUH (aMMHaKa, coJiei
aMMOHHSI, Q30THOU KHUCIIOTHI,
HUTPATOB, okcuaa Gochopa(V) u
docdopHoi KKCIOTHI, PochaTos),
CIOCOOBI X MOJTyYEHUSI, IPUMCHEHUE
Y 3HA4YCHHE B MIPUPOJIC U )KU3HU
YeJIOBEKa C MCIIOJIb30BAHHEM CXEMBI.

OnpenensiTb HOHBI AMMOHHUS U
docdar-noHBI B pacTBOpE ¢
UCIIOJIb30BaHUEM TaOIHUIIbI
"XapakTepHble peakluy Ha KaTHOHBI
Y aHUOHBI".

OOBACHATH CYIIHOCTH IKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C HAX0XKJIEHHUEM
coeuHeHuH a3ora u ¢pocdopa B
OKpYKarolllen cpere.

[TnarupoBaTh M OCYIIECTBIIATH Ha
MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, POBOIUTH
HaOII0/IeHUs, IeJIaTh BHIBOBI 110
pe3yJbTaTaM dKCIIeprU-MeHTa.

CrnenoBath paBuiiaM 0€301MacHOM
paboThl B 1abopaTopuu Npu
UCIOJIb30BAHUY XUMHUYECKOH MOCY/IBI
1 000pyI0OBaHUS.

[Ipou3BOIUTE BBIYUCICHUS 110
XUMHUYECKUM YPABHCHHSIM.

Hcnonb30Bath py BHITOTHEHUH

https://resh.edu.ru/subject/2
9/9/

Tlampuomuuyecko
e gocnumanue
Bripaxkats cBOIO

HallMOHAJIBHYIO,
THUYECKYIO
IPUHAIEKHOCTh
)
IIPUBEPKEHHOCTb
K pOJHOM
KYJIbTYpE,
J11000Bb K CBOEMY
Hapoxy.
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3arps3HeHNE MPUPOIHBIX BOAOEMOB
docharamu.

JdemoHcTpauuu

Komnexmuu: pocdop u nx
COETUHEHUSI.
B3aumoneiicteue
KOHIIEHTPUPOBAHHOM a30THOM
KHMCJIOTBI C MEJIBIO.

JlabopaTopHble H IPaKTUYeCKHUE
padoTsbI

JlabGopaTopHbIe ONBITHI:

1. BzaumopeicTBue coneit aMMOHUS

C IIEJIOYBIO.

2. O3HaKoMIIEHHE C 00pa3lamMu
a30THBIX U (pochOpHBIX yr10OpeHU.
[IpakTuueckas padora:

Ne 10. I[Tony4yeHnne ammuaka, u3ydeHue
€ro CBOMCTB.

Breruuciaenus
10 YPABHEHUSIM XUMHUUYECKUX PEAKIIUI

y4eOHBIX 3aJJaHUH TEKCTHI y4eOHUKA,
CIIpaBOYHbIC MaTEPUAIIBI
(MepUOUIECKYIO CUCTEMY
XUMUYECKUX deMeHToB /I, .
MenneneeBa, TabauIry
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U
CoJIeH B BOJIE, AJIEKTPOXUMHUYECKUM
P HaIIPSHKEHUHA METaJIJIOB).
Hcnonbs30BaTh Mpy BHITIOJIHCHUH

y4eOHBIX 33J]aHUH U B IIpoliecce
UCCIIEI0BATEIbCKON AEATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATypy
XUMHUYECKOI'0 COep KaHus,
CIPaBOYHBIE MAaTEPUAIIbI, PECYPCHI
WHuTepHeTa nocie KOHCYIbTalUH ¢
e/1arorom

Tema 6.
Oo0mas
XapakTepu
c_

Yraepon, amioTpoIHbIE
MoJUUKAIK TPpaduT, anMas.
BzanmogeiicTBre ¢ MeTamIaMu,
HEMeTaJlJIaMH1, KOHLIEHTPUPOBaHHBIMU

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
IVA-rpynnel 1 uxX coeTMHEHUMN
C Y4€TOM CTPOEHHUS UX aTOMOB.

https://resh.edu.ru/subject/2
9/9/

L]ennocmu
HAY4YHO20
NO3HAHUA
Bocnuranue
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THKA
XHMHYeCK
170.¢
3JIEMEHTOB
IVA-
rpynnsl.
Yraepoa u
KpeMHUil "
170.¢
COeIMHEHU
|

(CR))

A30THOM M CEPHOM KHCIOTaMH,
pacrpocTpaHeHue B IPUPO/IE,
¢bu3nyecKkrue 1 XuMHUYEeCKHe CBONCTBRA.
Ancopbuus. KpyroBopot yriepoaa

B [IPUPOJIE.

Oxcunsl yriaepona, ux (pu3snveckue

1 XMMUYECKHE CBOMCTBA, UX JIEUCTBUE
Ha )KUBBIC OPTAHU3MBI, TIOTYICHHE

U IpUMEHEeHHue. *DKOJIOTu4ecKue
MPOOJIeMBI, CBSI3aHHBIC C OKCHJIOM
yraepoaa(IV); runoresa riobanbHOTO
MOTETUICHUS KJIMMAaTa; TapHUKOBBIN
addexr. *

VYronbHast KUCIO0Ta U €€ COJU, UX
¢bu3nuecKkre 1 XUMHUYECKHE CBONCTBA,
MOJTy4eHUE U IIPUMEHEHHE.
KauecTBenHnas peakuus Ha kKapOoHaT-
WOHBI.

*[IepBoHavYaJIbHBIC TTOHATHUS 00
OpPraHUYECKUX BEIIECTBAX KaK O
COEIMHEHUSX YIiepoia: 0COOEHHOCTH
cocTtaBa U ctpoeHus. [lonarue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
XKupax, OenKax, yrieBojax.
MartepuanbHOE €IMHCTBO
OpPraHUYECKUX M HEOPTAaHHUECKUX
COeIMHEeHM. *

*KpemHuii, ero pusnueckue u
XUMHUYECKHE CBOICTBaA (Ha MpUMepe
B3aMMOJICHCTBUS C METa/NIaMU U
HEMeTaJlJIaMH ), TIOJTy4eHue U
MIPUMEHEHUE B AJIEKTPOHUKE. *
*CoeIMHEeHUs KPEMHUS B TIPUPO/IE.
OO6mwme nmpeacTaBiaeHus 00 OKCHIE
kpeMHusA(IV) 1 KpeMHHEBOH KHCIIOTE.

Xapaktepu3oBaTh (GU3HUUIECCKUE
¥ XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB YIJIepojia U KPEMHUS U UX
COeIMHEHUH (OKCHJIOB yIIIepoa,
YrOJIbHOM KUCJIOTHI, KAPOOHATOB,
OKCH/JIa KPEMHHUSI, KPEMHUEBOM
KHUCJIOTBI, CUJIMKATOB), CIIOCOOBI X
MOJy4YEHUs1, TIPUMEHEHHUE U 3HAYCHUE
B IIPUPOJIE U )KU3HH YEIOBEKA.

Ornpenenarb kapOoOHAT- U CHIIUKAT-
HOHBI B pacTBOPE.

OOBACHATH CYIIHOCTh YKOJOTUYECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKJIEHUEM
YIJIEKHCIIOTO ra3a B OKPYXKaroIlein
cpene.

HnmroctpupoBaTh B3aUMOCBS3b
HEOPraHMYECKUX COCAMHEHUN
yIJeposa U OpraHMYECKUX BEIIECTB
MOJ1 PYKOBOJICTBOM yUYHUTEIIS.
IInannpoBaTh ¥ OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHE
OKCTIEPUMEHTHI, TIPOBOTUTH
HaOJIOCHNS, JIeNaTh BBIBOIBI 110
pe3ybTaTaM dKCIIEpUMEHTa Moce
MpeBapUTENHEHONU PaOOTHI.

CrnenoBaTh paBuIamM 06€30MacHOM
paboThI B 1abopaTopuu Npu
UCTIOJIb30BaHUH XUMHUYECKON TIOCYIBI
U 000py/IOBaHMSL.

Hcnonp30BaTh Tpu BHITOTHEHUN
yueOHBIX 3aJJaHUI TEKCThI YIeOHUKA,
CTpaBOYHBIC MaTEPHAIBI
(ITeppoanueckyro cucremy
XUMHYECKHX 3y1eMeHToB J[. 1.
MenieneeBa, TabIUILY

obOydJaromerocs
OPUEHTUPOBAHHO
ro B
JIeATECIIbHOCTH Ha
Hay4YHbIC 3HAHHS
0 TIpupone Hu
o01ecTBe,
Bzanmocssa3ax
YyeJIoBeKa C
IIPUPOJHON U
ConunagpHOM
CpEeNou.
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CunukaTsl, UX UCIOJIb30BaHUE B OBITY,
MEIHIIHE, TPOMBIIIIJICHHOCTH.
Baxwuerinme ctpouTebHbIC
MaTepuaibl: KepaMuKa, CTEKIIO,
LIEMEHT, OETOH, JKeJIE300€TOH.
[Tpobnembl 6e30macHOro
HCIOJIb30BaHUS CTPOUTENBHBIX
MaTEpHUAaJIOB B MIOBCEIHEBHOM KU3HU. *

JdemoHcTpauuu

Mopenu KpUCTAIUTMYECKUX PEHIETOK
anMasa, rpadura, MOJIEKYJIIbI
¢bymnepena.

AncopOuust pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yriéM. IIportusoras.
Buneomarepuansl: cunukatHas
IMPOMBIINIJICHHOCTD.

Monenu MONeKys OPraHUYECKUX
BELIECTB.

JlaGopaTopHble M MPaKTHYECKHE
padoThI

JlaGopaTOpHBIH OTIBIT:

KauecTBeHHas peakuus Ha kKapOoHaT-
WIOH.

[IpakTyeckue paboTHI:

Ne 11. Ilonmyuenue yriekucioro rasa u
n3y4yeHue ero cBoicTs. KauectBeHHas
peaxiusi Ha KapOOHAT-NOH.

Ne 12. Pemienue akciepuMeHTaIbHBIX
3agad o Teme «Hemeramibny.

Buruuciaenust

M0 YPaBHEHUSIM XUMHYECKUX
peakiuii, eciivi OIMH U3 PeareéHTOB AaH
B BUJIE BOJJHOT'O PACTBOpPA C U3BECTHOM
MacCOBOM JIOJICH.

pPacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUN
psi HaNpsDKEHUH METalIoB) Mociie
KOHCYJIbTAIMH C [I€arorom.

Hcnonb30Bath Ipyu BHITIOIHEHUN
yueOHBIX 3aJJaHUi U B IIpoLECCE
UCCIIE/I0BATEIbCKON AEATEIbHOCTH
Hay4YHO-IIOIYIAPHYIO JIUTEPATYPY
XMMHUYECKOI'0 COZIep KaHus,
CIIPaBOYHbBIE MaTEPUAIbI, PECYPCHI
WHTepHeTa nocie KOHCYJIbTal|H €
IIE/1aroroMm.
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Tema 7.
Oo0mue
CBOIiCTBA

MeTaJLIIOB
(4 9)

OO1m1ast xapaKTepUCTHKA XUMHUYECKHX
3JIEMEHTOB — METAJUIOB Ha
OCHOBAHUU MX TOJO0XEHUS B
[leproanueckoii cucTeMe XMMHUUECKUX
anemenToB JI. Y. MenaeneeBa u
cTpoeHust aToMoB. CTpoeHue
MeTajul0B. MeTainyeckast cB3b U
MeTaJlJIn4ecKasi KpUCTaNInYeCcKas
pemeéTka. DIEKTPOXUMUYECKUM psifg
HaIlpsDKEHUN MeTasuloB. Pusnyeckue
U XUMHUYECKHE CBOMCTBA METAJLIOB.
*O0mre crnocoObl MOTyYeHHS
MmeTasuioB. [loHsTHe 0 KOppo3un
METaJIJIOB U OCHOBHBIE CIIOCOOBI
3alUThl OT KOppo3uu. CruiaBsl (CTajb,
YyT'yH, AIOPaJIOMUHUMN, OpOH3a), UX
IIPUMEHEHHE B OBbITY U
MPOMBIIICHHOCTH. *

JdeMoHcTpamun

O3HakoMJIeHHe ¢ oOpa3namMu
METAJIJIOB U CIIJIaBOB, UX
(hbU3UYECKUMHU CBOWCTBAMH.

Mopenu KpUCTAIITMYECKUX PEIIETOK
METaJUIOB.

Buneomarepuaisl: Koppo3ust
METaJUIOB.

JlaGopaTopHble U MPpaKTHYECKHE
padoThI

JIaGopaTopHbIe ONBITHI:
O3nakomiieHHEe ¢ 00pa3lamMH CILUIaBOB
METaJUIOB.

3aBHCHUMOCTh CKOPOCTH PEaKINH
MeTaJula ¢ KUCIOTON OT MPUPOJIBI
MeTajuia.

PackppiBaTh CMBICT H3y4aeMBbIX
MOHSITHIA U IPUMEHSATh 3TH MTOHATHS
IIPU OTIMCAHUK CBOMCTB BEIIECTB U UX
IIPEBPAILICHUMN.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
W3MCHCHHUU CBOICTB 3JICMCHTOB-
METaJUIOB U UX COCTMHEHUM C yIETOM
CTPOEHHUSI KX aTOMOB.

XapakTepu3oBaTh CTPOSHUE METAIIOB,
obmne Gu3nYecKue 1 XUMHUIECKHE
CBOMCTBA METAJLJIOB.

XapakTepu30BaTh O0IINE CITOCOOBI
MOJTyYEHUsI METAIIJIOB MOCIIe
CTPYKTYpHUPOBAaHHS MaTepHaa.

CrnenoBaTh IpaBujIamM 0€30MacHOM
paboThI B 1abopaTopuu pu
MCIOJIb30BAHUU XUMUYECKOU MOCY/IbI
1 000py10BaHUS.

[Tpon3BOIUTH BEIYMCIICHUS 110
XUMHUYECKUM YPABHCHHUSIM.

Hcnonb30Bath mpu BHITOTHEHUH
y4eOHBIX 3aJJaHU TEKCTHI yUeOHUKa,
CIIPaBOYHBIEC MaTEPUAIBI
(ITepuonnueckyro cucremy
XUMHYECKHX 31eMeHTOB /[I. .
MenneneeBa, TabauIry
pPacTBOPUMOCTH KHUCITIOT, OCHOBAHUH U
COJIEN B BOJIE, AJIEKTPOXUMHYECKUMN
PS HATIPSKEHUI METAJIJIOB).

Hcnonb30BaTh pH BEITIOTHEHUH
yueOHBIX 3aJ]aHHI U B TIPOIECCE
HCCIIEN0BATENLCKOM JeITSILHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COACPIKAHUS,
CIIPaBOYHBIC MaTepUaIbl, PECYpPCHI

https://resh.edu.ru/subject/2
9/9/

Oxonoauueckoe
socnumanue
Bocnuranme
Y4aCTBYIOIIETO
oOyyaromierocs B
IIPaKTUYECKON
IEeITEIbHOCTH
3KOJOTHYECKOM,
MIPUPOIOOXPAHHO
51
HaIlpaBJICHHOCTH.
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Borunciaenus

— 0 YPaBHEHUSIM XUMUYECKUX
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT NPUMECH

NutepHeTa nocie npeaBapuTeIbHON
KOHCYJIbTAallU C II€Aarorom

Tema 8.
BaxHeim
ue
MeTaJLJIbl
H UX
CcoeITUHEHH
1

(16 u)

Illenounsie MeTamnbl. [lonoxeHne B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemenToB JI. 1. Menaeneena,
cTpoeHue aroMoB. Haxoxaenue B
MpUpPOJE.

du3nyeckrue U XMMHUYECKHE CBOMCTBA
(Ha mpuUMepe HATPHS U Kajus).
Okcubl ¥ THAPOKCUIBI HATPUS U
kanus. [I[puMeHeHre meaouHbIX
METAJIOB B UX COCIUHCHUM.
IllenoyHO3eMEIBHBIC METAJLIBI
MAarHvi U KaJIbIIUH, CTPOCHUE aTOMOB.
ITonoxenue B [lepuognueckon
CHCTEME XMMHYCCKHUX DJICMECHTOB

. . MenneneeBa. HaxoxaeHnue B
npupoae. PU3N4eCKue U XUMUYECKHE
cBoMcTBa. BaxkHelinme coeIuHeHUS
KaJbIHs (OKCHJI, THAPOKCHU/I, COJIH).
*YKEcTKOCTh BOJBI U CITOCOOBI €€
ycTpaHeHus. *

Amomunnii. [TonoxeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. 1. Menaeneena,
cTpoeHue aroma. Haxoxnenue B
npupoze. PU3ndecKue 1 XUMHUYECKHE
cBoiicTBa. AM(poTepHbIE CBOMCTBA
OKCHJIa U TUIPOKCHA.

Keneso: cocraB, cBOMCTBA K
nonydenue. Ilonoxenne B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB JI. 1. Menaeneena,

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJIJIOB B IPYINAX U UX
COCIMHEHUH C Y4ETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB METAJUIOB U UX COCIMHEHUN
(OKCHIOB, THAPOKCHUIOB, COJICH) C
OIIOpOH Ha CXEMY, CIIOCOOBI HX
MOJy4YeHUs, MPUMEHEHUE U 3HAYCHUE
B IIPUPOJIE U KU3HU YEIIOBEKA.

Pacno3naBats ¢ MOMOIIIBIO
Ka4eCTBEHHBIX PEAKIIUI HOHBI
METaJUIOB (MarHus, Kaublus,
TIOMUHUS, IIMHKA, XKenesa (2+),
xkenesa (3+), menu (2+) ¢
MCIOJIb30BaHUEM TAOIULIBI
"XapakTepHbI€ PEaKIMK Ha KaTHOHBI .

[InaHupoBaTh U OCYILIECTBIATH HA
NPaKTHKE XUMUYECKHE
OKCIIEPUMEHTBI, TIPOBOTUTH
HaOJII0/ICHHUS, IeNIaTh BBIBOJIBI IO
pe3ysbTaTaM dKCIIepUMEHTA.

CnenoBath npaBuiiamM 6e30macHon
paloThI B 1abopatopuu npu
UCIIOJIb30BAHUM XUMUYECKOW TIOCYIbI
1 000pyAOBaHMUSL.

[Ipon3BOANTH BEIYUCICHHUS TIO
XUMHYECKHM YPaBHEHHSIM.

BeicTpanBarh pa3BEpHYTHIE

https://resh.edu.ru/subject/2
9/9/

Llennocmu
HAay4Ho20
NO3HAHUSL
JemoHncTpupoBar
b HaBBIKU
KPUTUYECKOTO
MBIIICHHUS],
onpeeaeHus
JIOCTOBEPHOU
Hay4HOHU
nHpopManuu u
KPUTUKHU
AQHTUHAYYHBIX
MpECTaBICHUI
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cTpoeHue aroma. Haxoxnenue B
npupojie. Pu3nyecKre U XUMUYECKUE
cBoiicTBa. OKCHUIbI, TUIPOKCUIBI U
conu xene3a(ll)

u xene3a(lll).

JdemMoHcTpanuu

B3anmoaeiicTBre HATpuUs ¢ BOJIOM.
OkpaimBanue miaMeHu HOHAMU
HATpUs U KaJusl.

OkpaimBanue miaMeHu HOHAMU
KaJIbIIMA.

BzaumoneiicTBue okcHIa KaJlbIHs C
BOJIOM.

Buneomarepuansl: ropeHue xenes3a B
KHUCJIOPO/JIE U XJIOpE.

JlaGopaTopHble U IpaKTHYECKHE
padoTsI

JIaGopaTopHBbI€ OIBITHI:
O3nakomiieHHE ¢ 00pa3amMu
AJIFOMUHUS U €r0 CIIJIaBOB.
AmM@oTepHbIe CBOMCTBA THPOKCHIA
QJIFOMUHUS.

KavecTBeHHBIE peaKkIiui Ha HOHBI
xKenesa.

[IpakTuueckue padbOTHI:

Ne 13. Pemenue skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTtajuibiy.

Breruucienus
10 YPAaBHEHUSM XUMHYECKUX
peaKuuid.

MUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha nH(pOpPMAIHIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepuajioB, FPaMOTHO UCIOJIb30BaTh
M3yYCHHBIN NOHATUUHBIN anmapar
Kypca XUMHH.

Hcnonp30BaTh IpU BHIOJIHEHUH
yueOHBIX 3aJJaHU U B IIpoLECcCe
MCCJIEIOBATEIbCKOM 1eATeIbHOCTH
Hay4YHO-IIOMYJISIPHYIO JINTEPATYpPY
XUMHUYECKOTO COJIepKaHUS,
CIIPaBOYHbBIE MaTEpUaIbl, PECYPCHI
HuTepHeTa nocie npeaBapuTeIbHON
KOHCYJIbTAIIH C NIEAarorom

Tema 9.
BenrectrBa

*HoBble MaTepuasbl U TEXHOJIOTUU.
BemectBa u Marepuassl B

XapakTepru3oBaTh pPOJIb XUMUHU
B Pa3IMYHBIX chepax AeaTeIbHOCTH

https://resh.edu.ru/subject/2
9/9/

Ikonocuueckoe
gocnumaxue
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4
MaTepuaJl
bl B JKU3HH
YeJI0BECKa
@)

MIOBCETHEBHOM JKU3HU YEJIOBEKa.
Xumus u 310poBbe. bezonacHoe
HCIIOJIb30BAHUE BEILIECTB

Y XUMHYECKUX PEAKIUN B OBITY.
[IpupogHbIE HCTOUHUKHU
yII€BOJ0POAOB (YT0ib, MPUPOIHBIN
ra3, He()Th), TPOTYKTHI UX
nepepaboTKU, UX POJib B OBITY U
IIPOMBIIIJICHHOCTH.

OCHOBBI 3KOJIOTHYECKOM
IPaMOTHOCTH. XUMHUYECKOE
3arps3HEHUE OKPY)KAIOIIEH CpeIbl
(mpenenbHO oMycTUMAs
koHueHTpauus Beuiects — [1/1K).
Posnb XxuMuu B perieHuu
9KOJIOTMYECKUX Mpodiem. ™

JIFOJIeli, OCHOBHEIC BEIIECTBA B
MaTepuabl, IPUMEHSEMbIE B KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBACHATH ycI0BHs OE30MIACHOTO
HCII0JIb30BaHUs BEIIECTB U
XUMHYECKUX PEaAKIHUN B OBITY.

AHanM3UpoOBaTh U KPUTUYECKU
OIICHUBATh UH()OPMAIIHIO O BIHSIHUH
IIPOMBILIUIEHHOCTH, CEIBCKOTO
XO034ICTBA, TPAHCIIOPTA U JP.

Ha COCTOSIHME OKPY>KaroLel Cpeibl.

YMeTh OKa3bIBaTh NEPBYIO TOMOIIb
IIPU XUMHYECKUX OXKOTax U
OTPAaBIICHUSIX.

[IpuHuMaTh yuyactue B 00CYKIACHUH
po0IeM XUMUYECKON 1
9KOJIOTUYECKON HAIlPaBIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIIUIO
1o npoOjeMe U mpearaTh
BO3MOJKHBIE MYTH €€ PEIICHHUS C
omopoi Ha UHPOPMAIIHIO U3
y4eOHMKA U CITPAaBOYHBIE MaTEPHAIbI,
pecypcel MHTEpHeTa.

Bocmuranue
Y4aCTBYIOIIETO
oOyyaromierocs B
MPAKTUYECKOU
IEeITEIbHOCTH
3KOJIOTHYECKOM,
MIPUPOIOOXPAHHO
51
HaIpaBJICHHOCTH.
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