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ITOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma 1o XuMu# st 00y4aroIIuXcs C 3aCPIKKOM MCUXUYECKOTO Pa3BUTHS (1anee
— 3IIP) Ha ypoBHE OCHOBHOTrO OOIIEero OOpa3oBaHMs IOArOTOBIEHA Ha OCHOBe DenepanbHOro
TOCYIapCTBEHHOTO 00pa30BaTeIBLHOTO CTaHAapTa OCHOBHOTO obOmero oOpa3oBanus (IIpuka3
Munnpocsemienanss Poccun ot 31.05.2021 1. Ne 287) (mamee — ®I'OC OOQ), DenepanibHOi
aJanTUPOBaHHON 00pa30BaTEIHLHOM MPOTPAMMBI OCHOBHOTO OOIIIET0 00pa30BaHUs I OOYJAFOIINXCS C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (IIprka3z Munmnpocsemenus Poccun ot 24 nHos6ps 2022 1.
Ne 1025), @enepanbHoit pabodeit mporpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs 10 y4eOHOMY MPEaMETY
«Xumus», DenepandbHONH NPOrpaMMbl BOCIUTAHHS, C YYETOM pacCHpeleNieHHBIX [0 KjaccaM
IpoBepsieMbIX TpeOOBaHUH K pe3ynbraramM ocBoeHus: deaepasibHON aanTUPOBaHHON 00pa30BaATEILHOM
MIPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus 7151 00yUYaIOLIUXCS C 3aJIeP>KKOM ICUXUYECKOTO Pa3BUTHS
U DJIEMEHTOB COJEPKaHUA, IPEACTABICHHBIX B YHUBEpCAIIbHOM Koaudukarope 1no xumun, Konuenmmu
MpernoaBaHus yueOHOro MmpenMera «XuMus» B 00pa3oBareibHbIX opranuzanusx PO, peanusyromumx
OCHOBHBIE 00111€00pazoBaTeIbHbIE TPOrPaMMBI.

[IporpamMmmMa mo xumuM paszpaboTaHa ¢ LENbI0 OKa3aHHs METOIWYECKON MOMOIIM YYUTENIIO B
CO3JJaHUU pabovel IPOTrpaMMBbI IO YUeOHOMY MPEAMETY.

YueOHBIII mpenMeT «XUMHS» BXOJUT B TNpPeIMETHYIO o00macth «EcTecTBeHHOHay4YHBIE
npeaMeTs». B cucreMe ecTecTBEHHOHAayYHOro 00pa3oBaHMs XMMHUS KakK yUeOHBIH MpeIMeT 3aHuMaeT
BaXHOE€ MECTO B MO3HAHUM 3aKOHOB MPHUPOAbI, (POPMHPOBAHMU HAYYHON KapTUHBI MHUpA, CO3JaHUU
OCHOBBI XMUMHUYECKUX 3HAHWUH, HEOOXOAMMBIX Ui TOBCEAHEBHOM >KM3HM, HABBIKOB 37I0POBOTO U
0e30MmacHOro UId 4YejoBeKa M OKpY)Kalolled ero cpeibl oOpasza KU3HHM, a TaKkKe B BOCHUTAHUU
JKOJIOTUYECKOU KYJIbTYPHI.

VYcenemHocTs U3ydeHUs XUMUM CBSI3aHA C OBJIQJICHHMEM XMUMHYECKHM SI3BIKOM, COOJIIOJIEHUEM
npaBua Oe3omacHO pa®OTHl TpU  BBHIMOJHEHHMH XUMHYECKOTO SKCHEPUMEHTa, OCO3HAHHEM
MHOTOYHCJICHHBIX CBSI3€H XMMUU C IPYTUMU MPEAMETaMU HIKOJILHOTO Kypca.

[Iporpamma BkItOUaeT B ce0si OCHOBBI HEOPTAaHWYECKOM 1 OpraHudeckoit xumuu. [ naBHoM nieei
MIPOrpaMMbl SBIISETCS CO3/1aHHE 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHWM MO XMMHH, BBIPAKECHHBIX B
(dbopMe, COOTBETCTBYIOIIEH BO3PACTY 00YUAIOMIMXCS U X 0COOBIM 00pa30BaTeNbHBIM MOTPEOHOCTSIM.

B copepxanuu JaHHOTO Kypca MpeACcTaBlIeHbl OCHOBOIOIAraloie XMMUYECKHUE TEOPETHIECKHE
3HAHHUS, BKJIIOYAIOLINE N3YYEHNUE COCTAaBa U CTPOEHHUS BELIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHMSI,
MIPOTrHO3UPOBAHUE CBOWCTB BEILIECTB, UCCIEAOBAHNE 3aKOHOMEPHOCTEM XUMHUYECKHUX MPEBpALECHUI U
nyTell ynpaBieHUs UMH B LEJAX IMOJY4YEHHS BELIECTB U MaTepHaJIOB.

TeopeTrueckyo OCHOBY U3y4YeHHS] HEOPraHUYECKONW XUMUU COCTABIISIET aTOMHO-MOJIEKYJISIPHOE
yuenue, llepuoanuecknii 3akon .M. MeHaeneeBa ¢ KpaTKMMU CBEICHUAMU O CTPOCHUU aTOMa, BUIAX
XUMHUYECKOH CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUUECKUX PEaKIIU.

B u3yuenun kypca 3Ha4MTENbHAS POJIb OTBOJUTCS XMMHUECKOMY SKCIIEPUMEHTY: MPOBEACHUIO
MPAKTUYECKUX U J1a0OpaTOPHBIX pPadOT, OMUCAHMIO PE3YJIbTATOB YUYEHUYECKOTO SKCIIEpUMEHTA,
COOJIIOICHHUIO HOPM H ITPaBUJI 0€30MacHOM paboThl B XMMUYECKOH JIaOOPaTOPHUH.

Peanuzamust maHHOW mporpaMmbl B mpoliecce oOydeHHust mo3BoiMT oOydaronumcs c¢ 3I1P
YCBOUTH KJTIOUEBbIE XMMUYECKHE KOMIETEHIIUH U MTOHATH POJIb U 3HAYEHUE XUMHUH CPellu APYIHX HAyK
0 MIpUpOJE.

Nzydenune xumun crocoOCTBYeT (pOPMUPOBAHUIO Y 00YyHaIOMUXCSd HAYYHOTO MUPOBO33PEHHUS,
OCBOCHHIO OOIIEHAyYHBIX METOJO0B (HAOMIONCHHE, W3MEpPEHHE, DJKCIEPUMEHT, MOICIUPOBAHUE),
OCBOEHUIO MTPAKTUYECKOTO MPUMEHEHMSI HAYUHBIX 3HAHHMM, OCHOBAHHOI'O HA MEKIIPEIMETHBIX CBA3SX C
npeametamu  «Okpyxaromuid mMup», «Pusukan, «buonorus», «leorpadus», «Maremaruka» u
dbopMUpyeT KOMIETSHIINH, HEOOXOIUMBIE ISl IPOAOIKEHUs 00pa3oBaHusl B 00JIACTH €CTECTBEHHBIX
HayK.

W3ydenne xumum crocoOcTByeT pa3BUTHIO Yy oOydatomuxcst ¢ 3IIP mpoctpancTBeHHOTO
BOOOpakeHus!, GYHKIIMOHAIBHONW IPAMOTHOCTH, YMEHHUS BOCIIPUHUMATh U KPUTUYECKU aHATU3UPOBAThH
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MH(POPMALIMIO, TPEACTABICHHYIO B pa3IMYHBIX (QopMax. 3HAYUMOCTb MpeaMeTa [Uis pa3BUTHA
KU3HEHHOW KoMmrieTeHmu oOydarommxcs ¢ 3[IP 3akmiogaeTcss B YyCBOGHHWHM OCHOBBI XHMHYECKHX
3HaHUI, HEOOXOIUMBIX ISl IOBCEIHEBHON JKM3HHU; HABBIKOB 3/I0POBOT0 U 0€30MaCHOTO ISl YeJIOBEeKa U
OKpY’Karollen ero cpeapl 00pasa xKu3Hu; GOPMUPOBAHUN IKOJIOTUYECKOM KYIbTYPHI.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHHUs mpenMeTry «XHMHS» C YYeTOM OCOOBIX
oOpasoBarenbHbIX TTOTpeOHOCTEH oOyuarommxcst ¢ 3[1P. OBnagenne y4eOHBIM MpeaMeToM «XUMUS
MPEJCTABISACT ONpPEACTICHHYIO TPYIHOCTh A oOydaromuxcsa ¢ 3[IP. Oto cBA3aHO ¢ 0OCOOCHHOCTIMHU
MBICITUTEIIBHOMN JIeATENbHOCTH, TEPUOANUECKUMHU KOJICOaHUSIMU BHUMAaHUS, MaJbiM 00bEMOM MaMsTH,
HE/I0CTaTOYHOCTHIO OOIIEro 3amaca 3HaHWH, MOHM)KEHHBIM IO3HABATEIbHBIM MHTEPECOM U HU3KUM
YPOBHEM PEUYEBOIO Pa3BUTHSI.

Jiss mpeonosieHusl TPYIHOCTEH B HM3y4eHMH Yy4eOHOTo mpeaMera «XHUMHUS» Heo0Xoauma
ajanrtanus o0beMa M XapakTepa ydueOHOro marepuana K [03HaBaTElIbHBIM BO3MOXKHOCTSAM JaHHOM
KaTeropuu oOydalomMxcsi, y4eT HMX OCOOCHHOCTEH pa3BUTHS: HCIIOJIIb30BaHUE aAJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSI3€H, IOCTENEHHOE YCI0KHEHNE N3y4aeMOro MaTepurara.

[Ipu u3y4eHWH XUMHH HEOOXOAMMO OCYLIECTBISATh B3aWMOJICHCTBHE Ha MOJUCEHCOPHOU
OCHOBE.

Teopernueckuii Mareprai peKOMEHAYETCA U3ydaTh B IIPOLIECCE NMPAKTUYECKOU JEATEIbHOCTH.
Bo03MO0KHO BbIICTIEHHE OTAEIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBA3U CO CI0KHOCTBIO aHAJIN3a TEKCTa
obyuatomumucsi ¢ 3[1P. Opranuveckoe €AMHCTBO NMPAKTHYECKOH M MBICIUTEIBHOU IEeSTeNbHOCTH
oOyyaroluxcsi Ha ypoKax XUMHH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO 0a3HMCHBIX
XUMHAYECKHX 3HaHWW W yMeHHi. Oco0oe BHUMaHWE NpPU U3YYCHUHM XHMUHU YICNAETCS H3YYCHHUIO
«CKBO3HBIX» MOHATHI U HOPMUPOBAHHIO HaBbIKa CTPYKTYPUPOBAHUS MaTepHaa.

Henu u 3a1aun n3yueHust yaueOHOTO npeaMeTa « XUMHUSD»

OO6mue e u3ydeHus yadeOHoro npeamera «XuMus npencraBieHbl B DenepanbHoi padboueit
IporpamMMe OCHOBHOT'O 00111ero oopa3oBanusa. OHM aKTyalIU3UPOBAHBI C YIETOM HOBBIX IPHOPUTETOB B
CUCTEME OCHOBHOTO 00111ero 00pa3oBaHUsl, HAIIPaBICHHOCTH O00Y4YEeHMsI Ha pa3BUTHE U CaMOpa3BUTHE
JUYHOCTH, (popMupoBaHHE €€ MHTEIJIeKTa W OO0med KyiabTypbl. OOydeHHE YMEHHMIO YYHUTHCS H
MIPOJOJIKATh CBOE 00pa30BaHNE CAMOCTOSTENBHO B HACTOSIIIEE BpEMs SIBJIIETCA OQHON U3 BaKHEUIINX
¢byHKIMN y4eOHBIX IPEIMETOB, B TOM YHUCIIE U «XHUMHUN.

Jns oOyuarormuxcst ¢ 3[1P, Tak ke, Kak W JUIsi HOPMAaTUBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTElbHYIO MPOrpammy, JOMHHHPYIOIIEe 3HAUEHHUE MPUOOpETaroT
TaKue 1eNH, Kak:

¢opMHUpOBaHUE WHTEJUICKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOW K COTPYIHHYECTBY,
CaMOCTOSITENIbHOMY TMPUHATHIO PEIICHUH, CIIOCOOHON ananTHUpOBaThCcsi K OBICTPO MEHSIOIIHUMCS
YCIIOBUSIM )KHU3HU;

HaIpaBJICHHOCTh 00yYeHHUS Ha CHUCTEMaTHyecKoe MPUOOIICHUE YUYaIIUXCsl K CaMOCTOSTENbHOM
MO3HABATE/ILHONU JIEATENIbHOCTH, HAayYHbIM M MPAKTHUYECKUM METO/aM TIO3HAHHs, (OPMUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

o0ecriedyeHne  YCIIOBHH, CIOCOOCTBYIOIIMX  INPHOOpPETeHHIO  OOy4YalONIMMHUCS  OMBITA
pa3HoOOpa3HOW JEATEeIbHOCTH, TO3HAHUS U CaMONO3HAHMs, KIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIMH ), UMEIOLX YHUBEPCAJIbHOE 3HAYEHHE ISl PAa3JIUYHbBIX BUJIOB JI€ATENbHOCTH;

dbopmupoBaHue yMeHHUI 0OBACHATH M OLICHUBATh SIBJICHHSI OKPY)KAIOIIEr0 MUpPa HA OCHOBAHHUU
3HAHUH U OIIBITA, TOJIyYEHHBIX IIPY U3yUYEHUU XUMUU;

dbopmupoBanue y o0Oy4aromMXCsi TYMAaHUCTUYECKHUX OTHOLICHHWM, MOHMMAaHUS IEHHOCTH
XUMUAYECKUX 3HAHUH Il BEIPAOOTKHU HKOJIOTUYECKH 11e71eco00pa3HOro MoBeACHUs B ObITY M TPYIOBOH
NEeATEIbHOCTHU B LIEAX COXPAHEHUSI CBOETO 310POBBS U OKPYXKAIOLIEH TPUPOAHON CPEMBL;

pa3BUTHE MOTHBAIMU K OOYyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIHMTAHUIO Ha
OCHOBE yCBOEHHUSI OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HANpaBJIEHHOCTHU JaJbHEUIIIET0 O0yUeHHSI.

Kypc HanpaBneH Ha penieHue CleQyomuX 3a/1ad, 00eCIeurnBaIIUX pealn3aluio JMYHOCTHO-
OPHEHTUPOBAHHOT'O U JIESITEIHLHOCTHOTO OJX0/10B K 00ydeHuto xumuu odyuatonuxcs ¢ 3[1IP Ha yposue
OCHOBHOTO 00I1IeTO 00pa30BaHMUS:



dbopMUpOBaHKE TEPBOHAYAIBLHBIX CHCTEMATH3UPOBAHHBIX NPEICTABICHUH O BEIIECTBAX, UX
MPEeBpALICHUSIX U MPAKTUYECKOM MPUMEHEHUH; OBJIa/IeHNE OHATUHHBIM anmnapaToM U CHMBOJIMYECKUM
SI3BIKOM XUMUHU;

OCO3HaHHE OObEKTHBHON 3HAYMMOCTH OCHOB XMMHMUYECKOM HayKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUUECKUX MPEBPAIICHUI HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB KaK OCHOBBI
MHOTHX SIBIICHUH KUBON M HEKUBOU MTPUPOABI; YIITyOJIeHUE PEICTABICHUN O MaTepHaIbHOM €IUHCTBE
MUDA;

OBJIaJICHHE OCHOBAMHU XUMHUYECKON IPAMOTHOCTHU: CIIOCOOHOCTHIO aHAIU3UPOBATh M 0OBEKTUBHO
OILICHUBATh >KU3HCHHBIC CUTYAIlUW, CBS3aHHBIE C XHMMHEW, HaBbIKAMU O€30MacHOr0 OOpaIeHus ¢
BEIIECTBAMH, HCIIOJIb3YeMbIMU B TIOBCEIHEBHOM JKM3HHM;, YMEHHEM aHaJU3UpOBaTh M ILIAHUPOBAThH
HKOJIOTUYECKH 0€30MacHOe TIOBEACHUE B LIEJSIX COXPAHEHUS 310pPOBbS U OKPYXKAIOIIEH Cpe/ibl;

dbopMupoBaHuE YMEHHI YCTaHABIMBATh CBSI3U MEXKIY peajbHO HAOII0IaeMbIMH XUMHUECKUMHU
SBIICHUSIMA M TIPOIIECCAMH, MPOUCXOISAIIMMH B MHKPOMHUPE, OOBSCHATh MPUYMHBI MHOTO0OpA3Hs
BEIIECTB, 3aBUCUMOCTh HMX CBOMCTB OT COCTaBa M CTPOCHHMS, a TaKXKe 3aBUCHUMOCTb MPUMEHEHMUS
BEIIIECTB OT UX CBOICTB;

PUOOpPETEHUE ONBITA UCIIOIB30BAHUS PA3IMYHBIX METOOB N3YUYEHHUS BEUIECTB, HAOMIONEHUS 3a
UX TPEBPALIEHUSAMH MPU MPOBEIECHUN HECIOXKHBIX XUMUYECKHX HKCIIEPUMEHTOB C HCIOIb30BAHUEM
J1ab0paTOpHOTO 00OPYAOBaHUS U IPHOOPOB;

dbopMupoBaHuE MPEACTABICHUN O 3HAYCHHH XUMUYECKOW HAYKU M PEIICHUU COBPEMEHHBIX
HKOJIOTHYECKHUX MPOOJIeM, B TOM YHCIIE B IPEAOTBPAILIEHUN TEXHOTEHHBIX U AKOJIOTMYECKUX KaTacTpod.

OcobennocTH 0T0OOpa M aganTaAMU Y4eOHOI0 MaTepuasa 10 XHMHH

OOyuenne yuyeOHOMY IpeaMeTy «XHUMHUs» HEOOXOIUMO CTPOUTHh HA CO3JAaHUM ONTHUMAbHBIX
YCIIOBUH ISl YCBOGHHUS MPOTpaMMHOro marepuana oOydarommmucs c¢ 3[1P. Bonpmioe BHUMaHue
JOJKHO OBITH y/IEJIeHO 0TOOPY yueOHOro MaTrepualia B COOTBETCTBUM C MPUHIIUIIOM JOCTYITHOCTH MPH
cOXpaHeHHH 0011ero 6a30Boro ypoBHs. OH TOJHKEH M0 COAEPIKAHUIO U 00beMY OBITh aIanTHPOBAHHBIM
st ooygaroruxcs ¢ 3[1P B cooTBeTCTBHY € MX 0COOBIME 00pa30BaTebHBIMU MMOTPeOHOCTAMH. CrieayeT
o0JieruuTh OBJIaieHre MaTepuanom odydatormmucs ¢ 3I1P mocpeacTBom ero netanbHOro 00bSICHEHUS
C CHCTEMAaTHYE€CKUM IOBTOPOM, MHOTOKPAaTHOM TPEHHPOBKOM B TNPUMEHEHHM 3HAHUUA C
MCIOJIb30BAaHUEM TPUEMOB AITOPUTMHU3ALNMU U BU3YAIBHBIX OIMOp, OOYYCHHS CTPYKTYpPUPOBAHUIO
MaTepuaa.

Bonbmioe 3HaueHue [UIsl TOJTHOIICHHOTO YCBOGHMSA Y4YeOHOTO MaTepuana HMMeeT Oropa Ha
MEXIMPEIMETHBIE CBSI3U BOIIPOCOB, U3yYaeMbIX B JAaHHOM Kypce, C TAKUMH Y4eOHBIMU NPeAMETaMU KaK
«["eorpadusy, «dusukayn, «buonorus». [To3Bomsas paccMaTpuBaTh OJUH U TOT K€ YU€OHBIN MaTepHuai
C pa3HBIX TOYEK 3pEHUS, MEXKIIPEAMETHbIE CBSA3H CHOCOOCTBYIOT €ro JIydIlleMy OCMBICIEHHUI0, Ooee
MIPOYHOMY 3aKPEIJICHUIO MOJTYyYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUM.

[Tpu moAroTOBKE K YpOKaM YUYHUTENb JIOJKEH MPeaycMOTpeTh (hOopMHUpOBaHHE y 00yUYaIOLIUXCSI
YMEHHI aHAU3UpPOBaTh, CPABHUBATH, 0000IaTh U3ydaeMblii MaTepHall, IIIAHUPOBATH MPEICTOSILYIO
paboTy, OCYIIECTBIATH CAMOKOHTPOIIb. HE00X0 MO OCTOSIHHO CJIETUTH 32 MPaBUIIBHOCTBIO PEYEBOTO
odopmiteHus BbICKazbiBaHUi oOyuatoruxcs ¢ 311P.

B cBa3m ¢ OCOOCHHOCTAMH TIOBEICHHS M JeATeNbHOCTH, oOydvaronuxcs ¢ 3IIP
(pacTopMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAUM CTPOKANIINN KOHTPOJIb COOJIIOJICHUS MTPABHIT
TEXHUKH 0€30MacHOCTH MPHU MPOBEICHUH JTA0OPATOPHBIX padOT B XUMHYECKOM KaOMHETE.

IIpumepHbie BuAbI gesiTebHOCTH oOydarommxcsi ¢ 3IIP, oOycioBiieHHbIe 0COOBIMH
00pa3oBaTeJIbHBIMU MOTPEOHOCTAMM M 00ecreYuBaIOIHe OCMBICJIEHHOE OCBOEHHE COAEPKAHUM
o0pa3oBaHus Mo MpeaMeTy «XUMUD)

Coneprkanue BUIOB JesaTelbHOCTH oOydaromuxcst ¢ 3[IP Ha ypokax XMMUU OMpEIeseTcss uxX
0co0bIMU 00pa3oBaTeNbHBIMU OTPeOHOCTIMH. [ToMumo mmpoko ucnonszyembix B @OIT OO0 obmmx
IUI BceX OOy4YaroIIMXCsl BUIOB JIEATEIbHOCTH CIEAYET YCHIIUTh BHUJIbI I€ATEIbHOCTH, CHEHU(PUIHbIE
IUIE TAHHOM KaTeropuu oO0ydaromuxcs, Ui 0OecreueHHsl OCMBICICHHOTO OCBOCHUS COJCpPKAHMS
o0Opa3oBaHMs IO TMPEAMETY: YCHWIEHHE MNPEAMETHO-IPAKTHUUECKON NesATENbHOCTH C aKTHUBU3alUen
CEHCOPHBIX CHUCTEM; YEpPEJOBAHHUE BHUAOB JEATEIBHOCTHU, 3aJCHUCTBYIOIIMX pA3JIUYHBIE CEHCOPHBIE
CUCTEMbI; OCBOCHHE MaTepuaja C OMOpOl Ha aJroOpuTM; «IIOIIaroBOCTh» B M3YUYEHUU MaTepHuala;
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MCTIOJIb30BAHUE JOTIOJHUTEIHHON BH3YAIIbHOM OMOpHI (T1aHbl, 00pasIibl, CXeMbI, I1a0JIOHbI, OTIOPHBIE
Tabmuiel). s pazsutus y ooyuatomuxcs ¢ 3[1P ymenus aenats BBIBOBI, (HOPMUPOBAHKS TPAMOTHOTO
peueBoro BHICKa3bIBaHUS HEOOXOIUMO HCIIOJIB30BaTh OMOpHBIE cioBa M kiauiie. Ocoboe BHUMaHHE
CIIeAYeT yAeIUTh 00y4eHHIO CTPYKTYPUPOBAHUIO MaTepUalla: COCTaBICHUE PUCYHOUHBIX U BepOaJIbHBIX
CXeM, COCTaBJIeHHE TaOJMIl, COCTaBJICHHE KJacCU(PUKAIMU ¢ OOO3HAYEHHBIMH OCHOBAaHUSMH IS
KJ1accU()MKALMU ¥ HAIIOJHEHUE UX PUMEpPaMH U JIp.

[IpumepHas TemaTnueckas U TEpMUHOJIOrHUecKas Jekcuka cootserctByeT @OIT OOO0.

Jns obyugarormuxcst ¢ 3IIP cyiecTBeHHBIMU SBJISIFOTCS TPUEMBI pabOTBhI C JIEKCHUUYECKHM
MaTtepuaioM 1no npeamery. [IpoBoauTcst cnenuanbHas padoTa MO BBEIEHHIO B aKTUBHBIA CIOBaphb
00y4aroIuxcsi COOTBETCTBYIOIIEH TEPMUHONIOTHH. V3ydaeMble TEpMUHBI BBOJSATCS HA MOJMCEHCOPHON
OCHOBE, 00s3aTeIbHa BU3yalbHas MOAIEPKKA, AITOPUTMBI pabOTHI C ONPEAETICHUEM, OTIOPHBIE CXEMBbI
IUIs aKTyalIu3alluyd TEPMUHOIOTUH.

MecTto yueOHOro npeamera « XuMusi» B y4eOHOM ILIaHe

B cootBerctBuu ¢ denepanbHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
obmero oOpa3oBaHus Y4eOHBIH mpenMeT «XUMHUS» BXOAUT B  HOPEAMETHYIO  001acTh
«EcTecTBeHHOHAYYHBIE IPEIMETBI» U SIBIISAETCS 00s13aTEIbHBIM ISl U3Y4YEHUS.

VY4eOHBIM MJIaHOM Ha e€ u3ydeHue oTBeaeHO 136 yueOHBIX YyacoB — 1O 2 4 B HeJenlo B 8 U 9
KJIaccax COOTBETCTBEHHO.

Conepxanne yuyeOHOro mpeamera «Xumus», MpeiactaBieHHoe B DenepanbHOM paboueit
nporpamme, cootBerctByer PI'OC OOO, pazpaborano c yuerom DenepanbHON OCHOBHOU
o0pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIEro 0O0pa3oBaHUA MO y4eOHOMY MpEAMETY «XUMUS,
cooTBeTcTBYyeT DenepaibHOW ananTHPOBAHHON OCHOBHOM 00pa30BaTeNbHOW MpOrpaMMe OCHOBHOTO
o01iero o6pazoBaHus 00YUAIOIIMXCS C 3aJIePKKON ICUXUIECKOTO Pa3BUTHSL.

COAEPXAHUE YUEBHOI'O ITPEAMETA «XUMUWA»

COJAEPXAHHUE OBYYEHUS B 8 KITACCE

[lepBoHavaIbHBIE XUMUYECKHE TTOHATHUS

[Ipeamer xumuu. *Ponbs xumuu B xu3Hu denoBeka.™ Tena u BemiecTBa. Gu3ndeckre CBOMCTBA
BEIIECTB. ATperaTHOE COCTOSTHHE BEIIECTB. *XUMHUS B CUCTeMe HayK.* UHCThIe BelecTBa U CMECH.
CriocoOb1 paznenenus cmeceil. IIpaBuna Ge3omnacHOro oOpalleHusi ¢ BEIIECTBAMH U J1TAOOPaTOPHBIM
obopynoBanueM. *TloHsTHE O METOZAX MMO3HAHUS B XUMHUU.*

ATOMBI M MOJEKYJIbl. XHMHUYECKHE 3JIEMEHTHI. 3HAKU (CHUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB.
OtHocuTenbHas aToMHast Macca. [IpocTeie U coKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas: popmyna. BalleHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH MOCTOSHCTBA
cocraBa BeniecTB.* OTHOCUTENIbHAsA MOJIEKYJIsipHas Macca. MaccoBast 1ol XMMUYECKOTO 3JIEMEHTa B
COETUHEHUH.

®u3nuecKkue 1 XUMUYECKHE SIBICHUS. XUMHAUYecKas peakuus. [Ipu3Haky XUMHUYECKUX peaKIuil.
YpaBHEHHsS] XUMHUYECKUX PEAKINil. 3aKOH COXpaHEHHsS Macchl BemecTB. Kitaccupukamusi XuMHIECKUX
peaknuii (CoeMHEHNs, Pa3I0KEHUsI, 3aMEIICHHs, OOMEHa).

XUMHYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOM IMOCYAOH, ¢ mMpaBWiIaMu pabOTHl B
naboparopur ¥ npuéMamMu OOpalieHusi ¢ JIabopaTOPHBIM OOOPYAOBAaHHWEM; H3YyUYCHHUE W OIHMCAHHE
(U3NYIECKUX CBOMCTB 00pa3IlOB HEOPTaHMYECKUX BEIIECTB; HAOMOIeHHE (PU3NIeCKUX (TUIaBICHUE BOCKA,
TasHUE JIbJa, paCTUpaHUE caxapa B CTYIKE, KHUIICHHE U KOHACHCAIMs BOJbI) U XUMHUYECKHX (TOpeHue
CBEYH, IIPOKAJIMBAHUE MEIHOW IPOBOJIOKH, B3aUMO/ICHCTBUE MeJIa C KUCIIOTOM) sIBIICHHIA, HAOI0AeHUE U
OIKCaHKE MPU3HAKOB MPOTEKAHNUS XMMHUYECKUX peakluil (pa3iokeHue caxapa, B3auMoJIeiiCTBUE CEpHOM
KUCIIOTHI C XJIOpUAOM Oapwusi, pasioxeHue ruapoxcuna menu (1) mpu HarpeBaHuu, B3auMOJCHCTBHE
xene3za ¢ pactBopoM cos menu (I1));u3ydenune crmocoOoB pazieneHus: cMeceil (C MOMOIIbI0 MarHuTa,
(buIbTpOBaHME, BHIAPUBAHUE, TUCTHUIUISIINS, XpoMaTorpadus), MPOBEJICHUE OYUCTKU MTOBAPEHHON COJIH;
HAOJIOZCHNE W OMMCAaHUE Pe3yJbTaTOB IMPOBEIACHHS OMbITA, WIIIOCTPHUPYIOIIETO 3aKOH COXPAaHEHUS
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MAacchl; CO3JaHUE MOJIENIEN MOJIEKYI (IIAPOCTEPKHEBBIX).

Baxneliye npencTaBuTeN HEOPraHUYECKUX BEIIECTB

Bo3znyx — cmech razos. CocraB Bo3ayxa. Kuciopoxg — 3I€MEHT M IIPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoa B mpupoje, Gpuznyeckue 1 XMMHUUECKHe CBOMCTBA. Peakiiuu ropeHus mpocThIX
U CIOXHBIX BemecTB. CrocoObl MOMydeHHs KHUCIOpOoJa B JIAOOPATOPUU *HM MPOMBIIIJICHHOCTH. ™
[Ipumenenne kucnopoma. Ilonstue 006 okcumax. KpyroBopor kucimoponma B mpuponae. *O3oH —
AIIOTPOITHAS MOAU(DHUKAINS KUCIOPOA.

TennoBoit >(dekTr XUMHUUECKOW peakud, TEPMOXUMHUYECKUE YpaBHEHHUS, DOK30- U
SHJOTEPMUUYECKHE PeaKUU. TOIIMBO: Yrojib U METaH. 3arps3HeHue Bo3AyXa, YCHIEHHE TapHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOS. ™

Bopmopon — snemeHT u npoctoe BemiecTBo. Haxoxaenue Bogopoaa B npupoe, pusnueckue u
XUMHYECKHE CBOMCTBA (Ha NpuUMepe B3aUMOJEWUCTBHUSA C HEMETAlNIaMd U OKCHAAMHU METajlioB),
MPUMEHEHHE, *Ccroco0bI morydeHus. ™ [ToHsATHE 0 KUCTIOTaX U COJISX.

KommuectBo BemecTtBa. Mosb. MomsipHasi Macca. 3akoH ABoraapo. MossipHbId 00bEM Ta3oB.
Pacuetsr mo xummueckoit gopmyrne. PacueTsl MaccoBOM J0IM XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUH,
KOJIMYECTBA BEILIECTBA, MOJISIPHOM MaccChl, MOJSIpHOTO oOObeMa Tra3oB. Pacu€rbl Mo XuUMHUECKHUM
YpaBHEHUSIM.

*®usnueckne cpoiicTBa Bonbl.* Boma. Ee cocrtaB, ctpoenne u Mmoiekynabl. *Bomga kak
pactBoputelnb.* PacTBopbl. *[loHSITHE O HACBHILIEHHBIX W HEHACHIIIEHHBIX pacTBopax. lloHsTue
pacTBOpUMOCTH BellecTB B Boje.* Pacuer maccoBolf J0iM BemiecTBa B pacTBOpe (IpOLEHTHAast
KOHLIEHTpalLus). MaccoBasi 10151 BEIIECTBA B pacTBOpe. *XUMHUYECKHE CBOMCTBA BOJbI (pa3jokKeHUE,
peakIuu ¢ HaTpUEeM, OKCHUIIOM KallbIiusi, okcuaoM cepbl (V) peaknuu ¢ meTamiaMu, KUCIOTHBIMU U
OCHOBHBIMH OKcujamH). [lonstue 06 ocHoBaHUsAX. Poib pacTBOPOB B MPUPOJAC U B )KU3HU UEIOBEKA.
Kpyrosopot Bozsl B mpupoe.* 3arpsisHeHrne NpupoIHbIX BoA. OXpaHa U OYHCTKA MPUPOIHBIX BO/I.

Baxmwneiimme Kiaccel HEOpraHMYecKuUX coeauHeHui. Kiaccudukamms HeopraHMYecKux
coenuHeHnil. Oxkcuupl: cocTtaB, Kiaccudukanus (KUCIOTHBIE, OCHOBHBIC, *amM(OTEpHBIC,
HeconeoOpa3yromue - Ha mpumepe okcuga yriepona (I1) m okcuma aszora (1)), Homenkmarypa.*
*Tlony4yeHne™ 1 XMMHUYECKUE CBOMCTBA OKCHAOB (B3aUMOJICMCTBUE C BOJIOM, KMCIOTAMH, IIETOYAMH ).
OcnoBanust. Knaccuduxanus ocHoBaHMiA: HIENOYM M HEpacTBOpUMBIE ocHOBaHMA. HomeHkiarypa
ocHOBaHMi. @Du3Nueckne W XHMMHYECKHE CBOWCTBA OCHOBAaHUW (B3aMMOJIEHCTBHE C OKCHIAMH
HEMETAJIJIOB, KUCIOTaMH, coisiMu). *Tlomyuenue ocHoBaHmMil.™

Kucnoter: coctaB, kiaccudukaius, HOMEHKIATypa, (U3HUECKHEe M XUMHUYECKHE CBOMCTBa
(B3anMoJIeHiCTBHE C METaJlIaMi, OCHOBHBIMH OKCHJIaMHU, OCHOBAaHUSAMH, COJISIMU, HA TTPUMEPE COJISTHON
U CEepHOM KHCIOT), *crocoObl momydeHus.* Psng aktuBHocTH MertauioB H. H. bekerosa. Connm
(cpenHme): HOMEHKIATypa CoOJied, *CrmocoObl MOMydeHUs™, B3aMMOJCUCTBHE COJIEH C MeTalllaMH,
KHMCJIOTaMH, IIeJI0YaMH U COJISIMU, IPUMEHEHHE.

[TonsiTne 00 amdoTepHBIX THAPOKCHIAX (HA TMpUMEpe IUHKA U *aTrOMUHUS XUMUYECKUE
CBOMCTBa (B3aUMOJEHCTBHE C KUCIOTaMU U I1I€JI0YaMH, pa3jioKeHUe MpU HarpeBaHUM) U oJydyeHue.™

I'enernueckas CBs3bp MEXKIY KJIACCAMU HEOPraHUYECKUX COEAUHEHHM. | eHETHUECKUE PSIABL.

XHUMHUYECKUH 3KCIEPUMEHT: KaUECTBEHHOE ONPENEICHUE COJACPKAHMS KUCIOPOJa B BO3AYXE;
MOJIy4eHUE U M3YYCHHE CBOMCTB KUCIOPOa; HAOMIOIEHUE B3aUMOCHCTBHS BEIIECTB C KUCIOPOJOM U
YCIIOBUSI BOSHUKHOBEHHS U MpEKpalleHus ropeHus (1moxapa); 03HaKOMJIEHHE ¢ o0pa3laMu OKCUIOB U
OIMCaHME MX CBOMCTB; MOJYyYCHHE M U3yUeHHE CBOMCTB BOJOpOJa (ropeHue); HabmoieHne o0pas3ion
BEIIIECTB KOJWYECTBOM | MOJb; MCCIIEIOBAaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3IUIHOU
pPacTBOPUMOCTBIO; IPUTOTOBIECHUE DPACTBOPOB C ONPEAEIEHHONM MAacCOBOM JAOJEH PACTBOPEHHOIO
BEIIECTBA; B3aUMO/JICHCTBUE BOJABI C MeTalIaMH (HaTpueM U KajiblleM) (BO3MOXHO HCIOJIb30BaHUE
BHUJIEOMATEPHAIIOB); OMNpPEACIICHUE pPACTBOPOB KHUCIOT U MIEJIOYEH C TMOMOIIBI0 HMHAUKATOPOB;
uccienoBaHre 00pa3loB HEOPraHMYECKUX BEIIECTB PAa3IMUYHBIX KJIAcCOB; HAOIIOJEHUE H3MEHEHMUS
OKpPaCKHM MHJMKATOPOB B PacTBOpax KHUCIOT U LIeJIoueH; n3ydeHue B3aumoseiicteus okcuaa meau(Il) c
pacTBOpPOM CEpPHOM KHCJIOTHI, KHUCIOT C METaUIaMH, pPEAKUHN HEeUTpaliu3aluu; TMOJTyYEeHHE
HEpPaCTBOPUMBIX OCHOBAaHUMU, BBITECHEHHME OJIHOIO MeETajlla JPYTUM K3 PacTBOpa COJU; pEUICHUE
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SKCIEPUMEHTAIBHBIX 33714 N0 TeMe «BakHeNme KI1acChl HEOPraHUUYECKUX COECIUHEHUIN.

ITepuonnueckuii 3akoH u [lepronnueckas cucteMa XUMHYeCKUX 3aeMeHToB Jl. 1.
MenneneeBa. CtpoeHue aToMoB. XUMHUECKasi CBsI3b. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

[lepBble MONBITKM KJIACCU(PUKALMKU XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpynmmax CXOIHBIX
3J€MEHTOB (IIEJIOYHbIE M HICJIOYHO3EMEIbHbIE METAJIbI, TaJIOT€Hbl, UHEPTHBIE Ta3bl). *DJIeMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBL. >

ITepuonnueckuit 3akoH. llepuoauueckas cucreMa xumudeckux 3jeMeHToB 1. . Menneneesa.
Kopotkonepuoanas u * nnmunHornepuogHas™ ¢popmel [leproanueckoil cucteMbl XUMAYECKUX JIEMEHTOB
1. 1. Menneneesa. Ilepuoast u rpynmbl. GU3HYECKUNA CMBICII TOPSIAKOBOTO HOMEPA, HOMEPOB IIEPHO1a
Y TPYIIIBI 3JIEMEHTA.

Crpoenne atoMoB. CoctaB aTOMHBIX sifep. *M3oronsl.™ DnekTpoHbl. CTPOEHHE AMEKTPOHHBIX
o0oouek aroMoB mepBbIX 20 xumMudeckux 3eMeHToB [lepuoamueckoit cucremsl JI. . Menneneena.
XapakTepUCTUKa XUMHUYECKOIO 3JIEMEHTa IO ero mnosoxeHutro B llepuommyeckon cucreme /. 1.
Menneneesna.

*3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB MaJbIX MEPHOJIOB U TIABHBIX MOATPYIII, B
3aBHUCHUMOCTH OT aTroMHOro (MOpsSIKOBOro) Homepa 3Hadenwe Ileprogmdeckoro 3akoHa U
[Iepronnueckol CUCTEMBI XUMHUYECKHUX JIEMEHTOB Ul pa3BUTHUA HAYKU U ITpakTuku. [I. 1. Mennenees
— yu€HBIN U TpaXXTaHuH.*

Xumnueckas cBsi3b. KoBaneHTHas (MossipHasi 1 HEMOJIIPHAs) CBSA3b. *DNEKTPOOTPULIATETLHOCTh
aTOMOB XMMHYECKUX 3JIeMEeHTOB.* VloHHas CBS3b.

Crenenb okucieHusi. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoluecchl OKucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUECKUH HKCIEPUMEHT: H3yueHHEe o0O0pa3loB BEIIECTB METAJIOB M HEMETAJUIOB;
B3aUMOJICMCTBUE THUJAPOKCHJA ILMHKA C pPAacTBOpaMU KHCIOT M ULIEJNOYEH; NPOBEIECHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (ropeHue, peakuuu
Pa3NoKEeHUS, COCTMHECHHUS ).

MexnpenMeTHbIE CBA3U

Peanu3zanust MEXIpEeIMETHBIX CBS3EH NMPU N3YUYECHUH XUMHH B 8 KIlacce OCYIIECTBIISICTCS Yepes
HUCITOJIB30BAHUE KaK 06H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, Tak H HOHHTHﬁ, ABJIAOIINUXCS
CHCTEMHBIMU ISl OT/ICBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBEHHO-HAyYHBIC TOHATUS: HAYYHBIH (DaKkT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJW3,
CHHTE3, KJacCH(PHUKAIUs, TIEPUOTUIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, H3MEPEHHE,
MOACIIb, ABJICHUC.

Owusuka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIHI, HW30TOIHI,
PaMOaKTUBHOCTH, MOJIEKYJA, AIEKTPUUECKUIN 3apsijl, BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSTHUE
BEIIECTBA, ra3, (U3MUeCKue BEITUYNHBI, CIMHUIIBI H3MEPEHHSI, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MUHEpaAIBI, TOPHBIC MOPOJIBI, TOJE3HBIC HCKOMAEMBIC,
TOIJINBO, BOAHBIE PECYPCHI.

COJAEP)KAHUE OBYYEHUA B 9 KJIACCE

BemecTBo 1 XuMu4ecKas peakius

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucrema xumuueckux siaemeHToB . . Menneneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHHM CBOWMCTB XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJOB, KalMsl, KadblUUsi M HX COCIMHEHUH B COOTBETCTBUM C TIOJOKEHUEM DJIEMEHTOB B
[leproauueckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CTpoeHue BelIecTBa: BUIBl XWMHYECKOW CBA3W. THUMBl KPUCTALIMYECKUX PEHIETOK,
*3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOHN PEIETKU U BUJIa XUMUUYECKOM CBSI3U.™

Knaccudukanus 1 HOMEHKIJIaTypa HEOPraHMUECKUX BEIIECTB (MEXIyHAPOAHASA U TPUBHAIIbHAS ).
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XUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSALIUXCS K Pa3IMYHBIM KJacCaM HEOPTaHMYECKUX COCIUHEHHH,
TeHETUYECKas CBSA3b HEOPraHMYECKHUX BEIIECTB.

Knaccudukanmss XUMHYECKUX pEakIHWid MO Pa3IuYHBIM IMPU3HAKaM (TI0 YUCIYy M COCTaBY
YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3G (EKTy, M0 U3MEHEHUIO CTENEeHEeH OKUCICHUS
XUMHUYECKUX JIEMEHTOB, *1I0 00paTUMOCTH, IO YYaCTHIO KaTaln3aTropa).™ JK30- U S3HIOTEPMHUECKUE
peakmuu. *TepMoxuMuyecke ypaBHEHUS. ™

*TlonsiTue 0 cKOpoCcTH XUMHUYeckoW peakuuu. [loHarue o0 oOpaTUMBIX W HEOOpPATHMBIX
XUMHUYECKHUX peakuusx. [IoHATHe 0 TOMOT€HHBIX U TeTepPOreHHbIX peakiusx. [[oHaTHe 0 XUMHUYECKOM
paBHOBecun. CMelIeHuEe XUMUYECKOTO paBHOBecUs. DaKTOphI, BIMSIONUME HA CKOPOCTh XUMHUECKOU
peaKiuu 1 MOoJ0XKEHHE XUMHUYECKOTO PaBHOBECHS. ™

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIUU, JJCKTPOHHBI  OallaHC  OKHCIUTENHHO-
BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHe YPaBHEHHUI OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
C MCTIOIH30BAaHUEM METO/Ia AIEKTPOHHOTO OanaHca.

Teopust HNEKTPOTUTUYECKON TUCCOLUALIAN. DIEKTPOJIUTHYECKAS AUCCOIUALINS. DIECKTPOIUTHI
U HEdNEeKTpoNuThl. KaTHoHbI, aHHOHBL. *MexaHu3M JUCCOIMAINK BEIIECTB C PA3TUYHBIMU BUIAMHU
xumuueckoi cBsizu. [lonsitue o crenenu aucconuauuu.™ CunbHbIE U ca0ble 3JIEKTPOIUTHI.

Peakuuu noHHOTO 0OMEHa. Y CIIOBUS NPOTEKaHUS peakuii HOHHOTO oOMeHa 10 KoHua. [lomHbie
Y COKpAIlIEHHBIE HOHHBIE YPAaBHEHUS pPEaKIMii. XUMUYECKHE CBOMCTBA KUCIOT, OCHOBAaHUW U COJIEH B
CBETE MPEJICTABICHHI 00 IEKTpOoIHTUYECKON Auccormanmu. Cpena pactBopa. KauecTBeHHBIC peakiiuu
Ha KaTHOHBI ¥ aHUOHBIL: XJIOPHUI-, OpOMHI-, HOUI-, CYIb(haT-, KapOOHAT-, CUIIMKAT-, ocdaT- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MarHUsl, KaJIbIIUs, ATFOMUHHUS, xkene3a (2+) u (3+), mequ (2-+),
LMHKA, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX.

XUMUYECKUN JKCIIEPUMEHT: O3HAKOMIIEHUE C MOJCISIMU  KPUCTAIUIMYECKUX PEMIETOK
HEOPraHUYECKHX BEIIECTB — METaUIOB M HeMeTaioB (Tpadura W anmMasa), CIOXKHBIX BEIICCTB
(xymopusa HaATpHsl); HMCCIEIOBAaHHE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM peakluh OT BO3IACHCTBUS
pa3nuyHbIX  (AKTOPOB; HCCIEIOBAHHWE 3JEKTPONPOBOJAHOCTH  PACTBOPOB  BEIECTB, Ipoliecca
JMICCOIMAIIMU KUCIIOT, MIeNIouei U coyell (BO3MOXKHO UCIOIB30BaHUE BUICOMATEPHUATIOB); TIPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOUTUX MPHU3HAKA MPOTEKAHUs PEAKIMi MOHHOrOo oOMeHa (0O0pa3oBaHME OCaJKa,
BBIJICJICHHWE Ta3a, OOpa30BaHME BOJIbI); OIBITOB, WJUIIOCTPUPYIOMUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIBbHBIX peakiuil (ropeHue, peakUud paslioKEHUs, COCIWHEHHs); paclo3HaBaHHE
HEOPraHWYeCKHX BEIIECTB C TOMOIIbIO KAaYECTBEHHBIX pPEAKIUH Ha HOHBI;, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

Hewmeranibl 1 UX coeTMHEHUS

OO6mas xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEMEHU
okucienus. CTpoeHue u GU3NIECKre CBONCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMHYECKHE CBOMCTBA
Ha TpuMepe XJopa (B3aMMOJAEWCTBHE C MeTallJlaMH, HEMETallaMh — BOJIOPOJOM U KHCIOPOJIIOM,
*menouamu™®). XmopoBogopos. ComsHas KUCIOTa, XMMHYECKHE CBOMCTBA, *MOJIydeHne™, mpruMeHeHHe.
* JleficTBHE XJIOpa M XJIOPOBOJOPO/Ia Ha OpraHU3M YelloBeKa.* BaskHeHIne XJIOPUIbl M UX HAXO0XKICHHE
B IIPUPO/IE.

OO6mas xapaktepuctuka 3j1eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB KHCIOpOa
U cepbl. XapaKTepHbIE CTETICHU OKUCIICHHUS.

Ctpoenune u (pu3uyeckue CBOWCTBA MPOCTHIX BEIIECTB — KUCJIOPOAA U CEPbl. AJTOTPOITHBIE
MoAU(HUKAIINHN KUCIOPOAa U Cepbl. XUMUYECKUE CBOMCTBA CEPhI (B3aUMOICHCTBUE *C HEMETAIIIaMI* —
BOJOPOJIOM M KHUCJIOPOJIOM, METajUlaMU, *KOHIEHTPUPOBAHHBIMH a30THOM U CEPHOM KHUCIOTamH).*
CepoBogopo: cTpoeHHe, (U3HMUECKHEe U XUMUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIHHBIC
cBoiicTBa). OKCUIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa: PU3NYECKHe U
XUMHYECKHe cBoicTBa (obmme u cnenuduueckue). Conu cepHO KUCIOTHI, KAYECTBEHHAS PeaKIIUs Ha
cynabgar-uoH. CepHucras Kuciorta. *XuMHUECKHE pEaKIMH, JIekKAIlHe B OCHOBE MPOMBIIIJICHHOTO
crioco0a moyryueHus cepHoi kucnoThl.* Haxoxenue cepol u e€ coennHenuii B mpupoze. [lpumenenue
Cepbl U €€ COeTMHEHUH B OBITY U B IPOMBIIIJIEHHOCTH. *XUMHUECKOe 3arpsi3HeHNE OKPYKatoIe cpeibl
COCIMHEHUSIMU Cepbl (KHUCIOTHBIE JOXIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
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MpeIoTBpaIeHus. *

OO6mas xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB a30Ta M
docdopa, xapakTepHbIE CTENIEHU OKHCICHUSI.

A30T, pacnpocTpaHeHHE B IPUPOJE, (PU3NUECKUEe U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C
METaJUIaMH U HEMETa/NIaMH - KUCJIOPOJIOM M Bojopoaom). KpyroBopor azora B mpupoae. AMMHAK:
(¢U3MYeCKe W XHWMHUYECKHE CBOMCTBa (OKHCIIEHHWE, OCHOBHBIC CBOMCTBAa BOJHOTO pPacTBOPA),
*nomyuenue®* u mnpumeHenwe. CoJIM aMMOHHUS: COCTaB, (DU3MYECKHE W XUMHYECKHE CBONCTBA
(paznokeHue, B3aMMOJCICTBHE CO Iejaoyamu), mnpuMeHeHue. KauyecTBeHHasi peakiysi Ha HOHBI
aMMOHHUS. A30THasi KUCIIOTa, €€ (U3MUeCKHe W XMMHUYECKHUEe CBOWCTBa (00mue u crenuduyeckue),
*momydyenue.* Hutpatel (pasnokenue). AzoTucras KucioTa. Vcmonb3oBaHWE HHUTPATOB M COJCH
aMMOHHSI B KaueCTBE MHHEPAJbHBIX YHOOpeHui. *Xumuueckoe 3arps3HeHHE OKPYKAIoLIeH cpeibl
COEMHEHUSIMH a30Ta (KUCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa, TOYBbI U BOJOEMOB).*

®ocdop, *ammorponusie Moaupukauuu (ocdopa,* ¢GuNUecKue U XUMHUECKUE CBOWMCTBA
(B3amMoOJIeHiCTBHE C MeTaUlaMH, HEMeTaUlaMH, *KOHIICHTPUPOBAHHBIMH a30THOM U CEpHOH
kuciotamn).* Oxcun pocdopa (V), oprodochopras kucnora: GU3NUIECKUe U XUMUIECKUE CBOMCTBA,
*monmydyenue.* *[lonaTre 0 MUHEPATBHBIX yI0OpEeHHX: HUTPATHI U pocdaThl. [IOHATHE O KOMIIIIEKCHBIX
ynoOpenusx.* OOmas xapakrepucTuka 3yeMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS aTOMOB
yriaepoaa U KpeMHus. BaJeHTHOCTh U XapaKTepHbIe CTENIEHU OKUCIIEHUS aTOMOB yTIJIepo/ia U KpEMHHUSI.
Pacnpoctpanenue yriaeposa B IpUpoJie, XapaKTEPHbIE CTETIEHU OKUCIICHUSI.

Yrnepon, anmnorponHbie Moaudukanuu (rpadur, anmas), puzndeckre 1 XUMUISCKHAE CBOMCTBA
MIPOCTHIX BEIIECTB (B3aMMOCHCTBHE C METAITIaMH, HEMETAJUIAMH, *KOHIIEHTPUPOBAHHBIMHU a30THOM U
cepHOM KucioTamu)*. Ancopbuus. KpyroBopor yriaepoma B mpupone. OKCHIBI yriepojaa, WX
¢u3nyeckue U XMMUYECKHE CBOMCTBA, MOJIYUYEHHUE U MPUMEHEHHUE, JICHICTBUE HA OPTaHU3M YeJIOBEKa.
*DKoNOrHYecKre MpoOJIeMbl, CBsI3aHHBIC ¢ OKCHI0M yriiepoaa(IV); rumoresa rimodanrbHOro MOTETUICHHS
KJIUMaTa; MapHUKOBBIA >PQekT.* YrompHas kuciaota u e€ coiM, uX (pu3nyecKkue U XUMHYECKHE
CBOICTBa, *monydyeHue u npumeHenue.* KauectBenHas peakuusi Ha kapOoHAT-uOHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

OO6mme mpencTaBiaeHUss 00 OCOOCHHOCTSX COCTaBa M CTPOCHHS OPTaHMYECKUX COCTMHCHHUI
yriaepoaa (Ha mpuMmepe MeTaHa, THIEHA, dTaHOJa, YKCYCHON KUCIOTHL. *MX cOCTaB M XHMMHUYECKOE
ctpoenue. Knaccudukanus opranndeckux Bemiects.® [ToHsTHe 0 OMOTOrHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OeKax, yriieBogax — M UX POJIM B )KU3HH YelloBeKa. *MaTepruaabHOe eAMHCTBO OPTaHUYECKUX
Y HEOPTaHUYECKUX COEAMHEHUN. *

Kpemuuii, ero pusngeckre u XuMUYECKHE CBOMCTBA (Ha TPUMEPE B3aNMOICHCTBUS C METAITIaMU
U HemeTauiamMu), *monydeHue®™ wu mnpumenenue. *CoenuHeHuwss KpemHHsT B mnpuponae. OOmme
npencrasieHus o6 okxcupe kpemHHA(IV) u kpemuueBoit kucnore. Cunmkarel, (u3nyeckue u
XUMHYECKHE CBOMCTBA, MOJIyYEHHE U TMPUMEHEHHE B OBITY, MPOMBIIUIEHHOCTH (B MEIUIIMHCKOI,
AJIEKTPOHHOMN, CTPOUTENBHOM M Ap.). BakHelimue cTpouTenbHBIE MaTepHalbl: KEpaMHKa, CTEKIIO,
IIEMEHT, 0€TOH, Kene300eToH. [IpobiemMbl 6€30macHOT0 UCIIOIB30BaHUS CTPOUTEITLHBIX MAaTEPHAIOB B
MTOBCETHEBHOM JKMU3HU. *

XUMHUYECKUN IKCIIEPUMEHT: U3y4eHHE 00pa3Il0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCIIOTHI; MPOBEACHHE KAYeCTBEHHBIX pEaKIHWid Ha XJIOPHUI-UOHBI U HAOIIOJEHUE MPHU3HAKOB HX
MIPOTEKAaHMs; OTBITHI, OTpaxkarouiue GU3NIecKue U XUMUYECKHUE CBOMCTBA rAJION€HOB U X COCAMHEHUM
(BOBMOKHO  HCIHOJB30BAaHHE  BUACOMATEPUAIOB); O3HAaKOMJIEHHE C oOpa3laMu  XJOPHIIOB
(ra;moreHu10B); 0O3HAKOMJICHHE ¢ oOpasiamMu cepbl U €€ COCTUHEHUSIMU (BO3MOYKHO HCIOJIH30BAHHUE
BUJeOMATepuaioB);  HaOJrofeHHWe  mpolecca  OOyrauMBaHHMs — caxapa  [OJX  JeWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI; HM3Y4YCHHE XHWMHYECKHX CBOWMCTB pa30aBIECHHON CEpHOU
KHCIIOTHI, MPOBEJCHHE KAa4YeCTBEHHOW pEaKIMu Ha Ccynbar-uoH W HaOMIOACHHE MpU3HaKa e
MPOTEKaHMsI; O3HAKOMJICHHE ¢ (DU3WUYECKMMHU CBOMCTBaMH a30Ta, ¢ochopa W HUX COCAMHEHUU
(BO3MOXHO HCIOJB30BaHHE BHJIEOMATEPHATIOB), OoOpa3laMu a30THBIX U (HOCPOPHBIX YIOOpEHUN;
MOJIy4eHHE aMMHaKa U M3y4Y€HHE €T0 CBOMCTB; MPOBEJCHNE KaYeCTBEHHBIX PeaKuii Ha HOH aMMOHHUS
u pocPar-uoH U U3yYeHHe NPU3HAKOB UX MPOTEKAHUS, B3aUMOCHCTBHE KOHIIEHTPUPOBAHHON a30THON
KHCIIOTBI C MeIbl0 (BO3MOXKHO HCIOJIb30BaHME BHJIEOMATepUajOB); H3y4YEHHE MOJeNe
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KPUCTAJUIMYECKUX PEUIETOK ajiMasa, TpaduTa; 03HaKOMIICHHE C POLIECCOM aACOPOIIUN PaCTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHMBOras3a; MOJyYEHHE YIJIEKUCIIOro rasa H
M3YYEHUE €ro CBOWCTB; NPOBEACHHWE KA4YEeCTBEHHBIX peakIMii Ha KapOOHAT- U CHUJIMKAT-HOHBI
U U3y4eHHE TMPU3HAKOB HMX MPOTEKaHMs; O3HAKOMIJIGHHE C  MPOAyKIUEH  CHJIMKaTHOU
IIPOMBIIIJIEHHOCTH; PEUIEHHE 3KCHEPUMEHTAIBHBIX 3a/ay Mo TeMe «BakHelnne HeMeTalbl U UX
COETUHEHUS.

Mertasmibl U UX COETUHEHUS

OO6miast xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU HMX TMOJIOKEHUS
B Ilepuonnueckon cucreme xumuyeckux sieMeHTOB [I. M. MeHneneeBa M CTPOCHHUS aTOMOB.
Crpoenne wetamioB. Meraimnueckass CBsi3b M METAJUNIMYECKas KpPHUCTAUIMYECKas peIIETKa.
DNeKTPOXUMHYECKUI sl HaNpsDKEHUH MeTauioB. Pu3nueckue U XMMHUYECKHE CBOIMCTBAa METaIOB
(B3auMOJeHCTBUE C KHCJIOPOAOM, BOAOM, KuciaoTamMu). *OOmiue crnocoObl MOTYyYEeHHS METaJIIOB.
[ToHsITHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTajlb, Yyr'yH,
TIOPATIOMUHUM, OpOH3a) M UX PUMEHEHUE B OBITY U TPOMBIIIIICHHOCTH. *

[I{erounble MeTaiUIbl: MOJOXKEeHUE B Ilepuoanueckoil cucteme XuMudeckux snemeHTos . U.
MenpneneeBa; ctpoenue atomoB. Haxoxnenue B npupoze. Ouzndeckue U XUMUUYECKHE CBOMCTBA (Ha
npuMepe Hatpus v Kanus). OKCUIbI U TUAPOKCHUIBI HATPUSA U Kanus. [IpyMeHeHne eI0YHbIX METaJIOB
U UX COCOUHEHUN.

[IlenoyHo3eMeENbHBIE METAJIBI MarHui M KajlbLIMil: MOJIO)KeHHE B Ilepuoamyeckoil cucreme
xuMmuueckux snaeMeHToB JI. M. MeHnneneeBa; CTpOCHME HX aTOMOB; HaxO0XICHUE B MPUPO/IE.
duznyeckrue U XUMUYECKUE CBOMCTBA MarHus W KaJblusa. BaxkHelie coequHeHUsT KalbIus (OKCHU/I,
TUAPOKCHI, coyn). *JKECTKOCTH BOABI M CITOCOOKI €€ yCTpaHCHUS. ™

AmomuHuii: nonoxenue B [lepuoguueckoid cucreme xumuyeckux aseMmeHtoB 1. U.
MenpeneeBa; CTpOCHHE aToOMa; HaxokaeHue B mnpupone. duznueckue U XHUMHUYECKHE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A AITFOMHHHSL.

Kenezo: nonoxenue B [lepuoanyeckoi cucteMe xummieckux snemeHToB [1. 1. Menneneena;
CTPOCGHHUE aToOMa; HaxOoxkJAeHHue B mpupojge. Dusnueckue M XUMHUYECKHE CBOMCTBa Keje3a
(B3aMMOJIEHCTBHE C METAJJIaMH, KUCIOTaMUd M coyisiMu). OKcuabl, THApOKcUabl u conu skenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U *monydeHHe. ™

XUMUYECKUN OKCIIEPUMEHT: O3HAKOMJIEHHE C oOpa3laMyd METaJIOB M CIUIaBOB, HUX
(bU3MYECKUMHU CBOWCTBAMU; M3yYEHHUE PE3yJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHA KaJbIlUs M HATPHUS C BOJOH (BO3MOXKHO
HCIIO0JIb30BaHNUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHNE CBOMCTB XKECTKOU BOBI; ITpOLIEcca TOPEHUS Keje3a
B KHCIIOpO/i€ (BO3MOXKHO HCIIOIb30BaHUE BHAEOMATEPUANIOB); IPU3HAKOB MPOTEKAHUSI Ka4eCTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kaublus, amoMuHus, IuHKa, xenesa(ll) u xemesa(Ill), memu(Il));
HaOJl0/IeHUe M OIHMCaHWe MPOILIECCOB OKpALIMBaHUS IUIAMEHM WMOHAMM HATPHsl, Kallus U KaJbIHs
(BOBMOXKHO HCIIONB30BaHUE BHUACOMATEPUATIOB); HCCIIEIOBaHHE aM(OTEPHBIX CBOWCTB THUAPOKCHUAA
IFOMUHHUS ¥ TUAPOKCHUIA IUHKA; PEIICHHUE HKCIIEPUMEHTAIBHBIX 3a]a4 110 TeMe «BakHelne meTaibl
U UX COCJIMHEHUSI.

XuUMHA U OKpYXKarolas cpeaa

*HoBble MaTepualibl 1 TEXHOJIIOTHU. BeriecTBa u MaTepualbl B MOBCEAHEBHOM KU3HU YETIOBEKA.
Xumus U 3710poBbe. be3omacHoe MCTob30BaHUE BEIIECTB M XUMHYECKUX peakinuid B ObITy. IlepBas
MTOMOIIIb TIPY XUMHUYECKUX 0XKOTaX U oTpaBieHHsIX. OCHOBBI 3KOJIOTUIECKON TPaMOTHOCTH.*

*Xumuueckoe 3arps3HeHHe OKpysKarollell cpenpl (MpeneibHas AOMYCTUMas KOHILIEHTpalUs
BemiectB — [1/IK). Ponb xumuu B peleHnn SKOIOTHYECKUX Mpodiem.™

*TIpupoaHbIe MCTOYHHUKHU YTIIEBOJIOPOJOB (Yyrojib, MPUPOAHBIA Ta3, He(PTH), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY M IPOMBIIIICHHOCTH. *

XUMHUECKUH HKCHEPUMEHT: HM3y4YeHHE 0Opas3IioB MaTepuanoB (CTEKIJIO, CIJIaBbl METaJUIOB,
MOJTMMEPHBIC MaTEepHaIbI). >
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MexnpenMeTHbIE CBA3U

Peanusanns MeXnpeMETHBIX CBSI3€H MTPU U3yYEHUHN XUMHHU B 9 Kiacce OCYIIECTBISETCS Yepes
UCTOJb30BAaHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHATUH, TaK W TOHATUHN, SBISIOMIAXCS
CHCTEMHBIMH JUIS OTAETBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTeCTBEHHO-HAY4YHBIC MOHATHUS: HAY4HBIM (pakT, TMIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CHHTE3, KJIacCH(UKANHs, TIEPHOINIHOCTh, HAOIIOICHNE, SKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE,
MO/IEIIb, SIBJIGHUE, TAPHUKOBBIN 3(P(EKT, TEXHOTIOTHs, MATEPHATIBI.

®usmka: Marepus, aroM, OICKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOIbI,
PallMOaKTUBHOCTb, MOJICKYJIA, AJIEKTPUUYCCKUI 3apsil, MPOBOJIHUKH, TOIYIPOBOIHUKH, AUIICKTPHUKH,
(OTOIIIEMEHT, BELIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPHUMOCTH,
KpUCTAJUIMYeCKass peméTka, CIUIaBbl, (hU3MYecKre BEIMYMHBI, €IUHUIBI M3MEpPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorusi: ¢orocunTes, apixanue, Ouocdepa, 3KOCUCTEMa, MHUHEPAJIbHBIE YIOOpEHHUS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIIEHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOJBI, MOJE3HBIE HMCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA «XUMW» HA
YPOBHE OCHOBHOI'O OBIIETI'O ObPA30BAHIA

B nenom pe3ynbraTel ocBoeHus odydaromumucs ¢ 3[1P yaeOHoro npeamera «XuMus» JOTKHBI
coBnazaTth ¢ pesynbpratamu denepanpHOil paboueil mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS.
Haubonee 3HaUMMBIMHU SIBJISTFOTCSI:

JIMYHOCTHBIE PE3VIJIBTATHI:

JIMYHOCTHBIE PE3YNbTAaThl OCBOSHUS IPOTPAMMbI OCHOBHOT'O 00IIIET0 00pa30BaHMs JOCTUTAIOTCS
B X0J/l¢ 00y4eHHUs] XMMUU B €IMHCTBE y4eOHOW M BOCIUTATEIbHON JESATEIBHOCTH B COOTBETCTBUU C
TPaJULIUOHHBIMU POCCUMCKMMHM COLMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
IOPUHATBIMU B OOINECTBE NPAaBWIAMH M HOPMaMH I[OBEIEHHS M CHOCOOCTBYIOT Ipoleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALIUN 00YJaIOLTHXCS.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXkAOT FTOTOBHOCTh 00YUaIOIIUXCSl PYKOBOJICTBOBATHCS CUCTEMON
MTO3UTUBHBIX LICHHOCTHBIX OPUEHTALINH U paCIIUPEHHE OMbITA JEATEIILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE
B YACTH:

1) naTproOTHUYECKOro BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOLICHWS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHYECKOMY W HAYYHOMY
HACJIe/INI0, TOHUMAaHUS 3HaUeHHsI XMMUYECKON HayKH B )KU3HU COBPEMEHHOI'0 O0IIECTBA, CTIOCOOHOCTH
BJIAJIeTh JOCTOBEPHON HH(pOpManMeld O MEepeJoBbIX IOCTUXKEHUAX U OTKPBITUAX MHUPOBOH H
OTE4YECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HaHUAX 00 YCTpoMcTBE MHpa U OOIIECTBA;

2) rpa’kJJaHCKOTO BOCTIMTAHUS:

IIPEJICTaBJICHHS O COLIMAJIBHBIX HOPMAaX U IIPABHIIAX MEKJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO-MCCIeI0BaTEIbCKOM,
TBOPYECKOM U IPYTMX BUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM AEATEIBLHOCTH
IpU BBIOJHEHUM Y4YEOHBIX, IMO3HABATENILHBIX 3a]ad, BBINOJHEHUHM XUMHMUYECKHX 3KCIIEPHUMEHTOB,
CO3JIaHMM Y4EeOHBIX IIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOILU B IPOLIECCE ITON
yueOHOH N1esATeNIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBAapHILEH C
MTO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUN ITOCTYIIKOB;

3) IEHHOCTH HAYYHOI'O IIO3HAHMUSL:

MHUPOBO33PEHYECKUX MPEICTABICHUNM O BEIECTBE U XMMHYECKON PEaKIMH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJIAIOIINX OCHOBY JIsl IOHUMAHUS CYyIIHOCTH HAYYHOU
KapTHHbBI MMpa, NMPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUSI MPUPOJbI, B3aUMOCBA3IX
YeJI0BEKa C IIPUPOAHOU CPEAOU, O POJIM XUMUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
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MO3HABATENIBHBIX MOTHBOB, HAINPABICHHBIX HA TMIOJYYCHHE HOBBIX 3HAHUW 10 XUMUH,
HEOOXOIUMBIX JUTsl O0BSICHEHUS HA0II0JaEMBIX MTPOIIECCOB U SIBICHUIA;

MO3HABATENbHON, WH(OPMAIMOHHOW ¥ YHTATEIbCKOW KYIbTYpbl, B TOM YHCJIC HaBBIKOB
CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMM, CIPABOYHOW JUTEPaTypoi, OOCTYHMHBIMU
TEXHUYECKUMH CPEICTBAaMU MH(POPMAITMOHHBIX TEXHOIOTHIA,

uHTepeca K OOYyYeHHI0O W TO3HAHWIO, JII0003HATENbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW ¥ UCCIIEIOBATEILCKON IEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHS B ajbHEHIIEeM;

4) bopMHUpOBaHUS KYJIBTYPHI 37J0POBBSI:

OCO3HAHHUS IICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKU Ha
3I0pOBBI 00pa3 >KM3HHU, OCO3HAHUS TOCIEACTBUI M HETPUSTHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS
QIKOTOJIS, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJEHUS TpaBui O€30MacHOCTH TMpH
oOpalleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PeaTbHOM KU3HU;

5) TpyZIOBOTO BOCITUTAHUS:

WHTEpeca K MPaKTUYECKOMY HM3y4eHUIO Mpodeccuil U Tpyna pa3iudHOTO poja, YBaKEHHE K
TPYLy U pe3yibTaTaM TPYAOBOH NEATENbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEeIMETHBIX
3HAHUU 110 XUMHH, OCO3HAHHOTO BRIOOpA MHINBUAYAITBHON TPACKTOPUU MPOJOHKCHHSI 00Pa30BaHHUS C
Y4€TOM JTUYHOCTHBIX UHTEPECOB U CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEmHON TpodeCCHOHATBHONW JEATENBHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
a/JIanTHPOBaTheA B MpodeccnoHalbHOI cpee;

6) SKOJIOTHYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKH I1€JIeCO00pa3HOro OTHOIIECHUS K MPUPOJE KaK HCTOUYHUKY XKU3HU Ha 3emie,
OCHOBE €€ CyYIIEeCTBOBAaHHMS, IMOHHUMAHH IIEHHOCTH 3J0pPOBOTO W 0O€30MacHOT0 o0pa3a KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DM3HUECKOMY U MCUXHUYECKOMY 3/I0POBBIO, OCO3HAHUS
[IEHHOCTH COOIOEHUS TpaBUIl OE30MACHOTO TOBEIEHHUS MPH padoTe C BEIIECTBAMH, a TaKkKe B
CUTYaIUsX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HaHWs, TOJTydyaeMble MPH M3YyYCHUHM XUMUU, JUIS pEIICHHs 3a/ad,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CpEOil, MOBBIIMICHUS YPOBHS 3KOJOTHYECKON KYJIBTYPHI,
OCO3HaHUs TI00ATBHOTO XapakTepa IKOJOTHMYECKUX MPOOJIEeM U MyTeH HMX peHIeHHs] MOCPEACTBOM
METOJI0OB XUMUU;

DKOJIOTMYECKOTO  MBIIIJICHUS,, YMEHUS PYKOBOJICTBOBAaThCS UM B  IIO3HABATEIIBHOM,
KOMMYHUKATHBHOM M COI[MAJIbHOW MPAKTHUKE.

METAIIPEJJMETHBIE PE3YJIbTATDBI

MerTanpeaMeTHbIE pe3yIbTaThl OCBOSHUS 00pa30BaTEILHONW MPOrPAMMBI 10 XUMHU OTPAKAIOT
OBIIJICHHE YHUBEPCATHHBIMU [T0O3HABATEIHHBIMU JICUCTBUSMH, B TOM YHCIIE:

1) 0a30BbI€ JOrHYCCKHE ACHCTBUA:

BBISIBJISITH IPUYHHBI M CIICICTBUS MTPOCTHIX XUMHUUYECKUX SIBJICHUN;

OCYIIECTBIIATh CPAaBHEHUE, KIIACCU(UKAINIO XMMHUYECKUX BEIIECTB I10 3aIaHHBIM OCHOBAHUSM U
KPUTEPUSIM ISl YKa3aHHBIX JIOTHYECKUX OTIepaIuii;

CTPOUTH JIOTHYECKOEC CYXKJICHHE TIOCIe TPEIBAPUTEIBLHOTO aHajau3a, BKIIOYAIONICe
YCTaHOBJICHUE MPUINHHO-CIICACTBEHHBIX CBSI3Ei

CO3/1aBaTh, MPUMEHSATH U MPEOOPa30BBIBATH 3HAKA M CHMBOJIBI, MOJICIIA M CXEMBI JJIs PEIICHHS
y4eOHBIX U MO3HABATEIBHBIX 33724 C IIOMOIIBIO MeIarora;

MPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE XUMUYCCKUX MPOIIECCOB M UX TOCIICICTBUS;

2) 0a30BbIC HCCIIEI0BATCIIBCKUE ICHCTBHUS:

C TOMOIIBI0 TIeAarora IMPOBOJUTh XUMHUYECCKHH OIBIT, HECIOXHBIA 3KCICPUMEHT, JUIs
YCTaHOBJICHUSI OCOOCHHOCTEH 00BeKTa M3ydeHHS, TPUUUHHO-CIICICTBEHHBIX CBSI3€H M 3aBUCHUMOCTEN
00BEKTOB MEXTy COOOiA;

C TIOMOINIBIO TIeJarora WM CaMOCTOSITENLHO (OPMYITUPOBaThH OOOOIIECHUS M BBIBOIBI 10
pe3ysibTaTaM MPOBEJACHHOTO HAOJIOICHUS, OIIbITA;

3) pabota ¢ nHpOpMAIHECH:
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BBIABIIATH Ae(PUUINTHI HH(POPMAIMU, JAHHBIX, HEOOXOIUMBIX JJIS PEUICHUs MMOCTABICHHOM
3a7a4u;

npeoOpa3oBbIBaTh HH(POPMALIHIO U3 OJTHOTO BUJA B APYro (TabIuIly B TEKCT U TIp.);

MCKaTh WM OTOMPATh MHOOPMALIUIO WIIN JaHHBIE U3 HCTOYHUKOB C YUETOM IPEIOKCHHOM
yueOHOM 3a/1a4M U 33JaHHBIX KPUTEPUEB.

OBnajeHne yHUBEPCATbHBIMHU YU€OHBIMH KOMMYHUKATUBHBIMU JICHCTBHUSIMU:

OpraHU30BBIBaTh y4eOHOE B3aMMO/IEHCTBHE B rpyNIe (ONpenensTh OOLIMe LEeH, PacIpeaesiTh
poJI, 10TOBAapUBAThCS IPYT C APYTOM U T. [1.).

C MOMOIUBIO IENAarora WIH CaMOCTOSITEIbHO COCTABIIATH YCTHBIE M IUCBbMEHHBIE TEKCTBI C
HCII0JIb30BAaHNEM MILTIOCTPATUBHBIX MAaTEPHUAJIOB JIUISl BBICTYIUIEHUS IIEpE]] Ay AUTOPHEH;

OpPraHU30BbIBaTh y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JESTEIbHOCTb C YUHUTENIEM H
CBEpCTHMKaMHM; paboTaTh WMHAMBUIAYAIBHO M B TPYyNIE: HAaXOAUTh oOIIee pelieHHe W pa3peliaTh
KOH(UINKTBI HA OCHOBE COTJIaCOBaHMs MO3ULIUI U yueTa UHTEPECcOB; GOPMYIMPOBATH, APT'yMEHTHPOBATh
U OTCTauBaTh CBOE MHEHUE;

OLICHMBATb KadyeCTBO CBOEr0 BKJaJa B OOLIMM MNPOAYKT, HPUHUMATh M Ppa3lesiTh
OTBETCTBEHHOCTb U MPOSBIISATH TOTOBHOCTh K IPEIOCTABIEHUIO OTUETA MTEPE IPYIIION.

OBnajeHne yHUBEpCalbHBIMU YU€OHBIMH PETYISATUBHBIMU JEHCTBUAMMU:

oOHapykuBaTb M (OPMYJIMPOBATH Y4EOHYIO MpoOJieMy, ONpeAeTsATh Ielb Yy4eOHOM
NESTEIIHOCTH;

BJIAa/IETh OCHOBAMHU CAMOKOHTPOJISl, CAMOOLEHKHU, NPUHATUS PELIEHUMH U OCYLIECTBICHMUS
OCO3HaHHOT'O BBIOOPA B y4eOHOW U MO3HABATEIbHOMN J€ATEIbHOCTH;

COOTHOCHUTbH CBOM JIEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBIISATh KOHTPOJb CBOEH
NESITENbHOCTH B IpOLEcCce JOCTHKEHMs pe3yibTara, OINpEleNsTh CIOCOObl AEHCTBUI B pamkax
NPE/UIOKEHHBIX YCIOBUH M TpeOOBaHMUI, KOPPEKTUPOBAaTh CBOM JCHCTBUS B COOTBETCTBUU C
W3MEHSIIOIIENCS] CUTYyallueH;

JlaBaTh a/IeKBaTHYIO OLICHKY CUTYallUH U IIpeJylaraTh IUIaH €€ U3MEHEHMUS],

IpPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIIEHUH Y4eOHOH 3a1auH;

NOHUMATh MPUYHMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblil pe3ynbTaT AEATeNbHOCTH,
OIpeNIeNIATh IO3UTUBHBIE U3MEHEHNUS M HAIIPaBJICHUs, TpeOyroIue fanbHenel paboThl;

OCO3HAaHHO OTHOCUTBCS K IPYrOMY YEJIOBEKY, €I0 MHEHUIO.

INPEAMETHBIE PE3VIJIBTATHI

B cocraBe mnpeAMETHBIX PpE3yNbTAaTOB IO OCBOCHHIO O0S3aTENBHOTO  COJEPXKAHMA,
yCTaHOBJIEHHOTO NanHou denepanpHOI paboueli mporpaMMOi, BEICISIOT: HAyYHbIC 3HAHUS, YMCHUSI U
CrocoObl JEUCTBUM, cneunduyeckue A ydeOHOro mpeamera «XHMHS», BUIBI JEATEIBHOCTH IO
MOJIYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPHpETaluu, NpeoOpa3oBaHUI0O U MPUMEHEHHUIO B Pa3IUYHbBIX
y4eOHBIX U HOBBIX CUTYaIIHSsIX:

MPEACTABICHUE O 3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SBJICHUW NPUPOABI, MOHMMaHHUE
OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHMYECKOW HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMA,
KOMITOHEHTa 00Ilel KyJIbTYpbl U MPAKTUYECKON JESATENILHOCTH YeJOBEKa B YCIOBHUSX COBPEMEHHOTO
o0111ecTBa; MOHMMaHUE MECTa XUMHH CPEH IPYTUX €CTECTBEHHBIX HaYK;

BJIQJICHUE OCHOBAMH MOHSITUIHOTO aIlliapaTa i CUMBOJIMYECKOTO A3bIKAa XUMHUH JJI1 COCTABJICHUS
(dbopMys1 HEOPraHMYECKUX BELIECTB, YPAaBHEHUI XUMHUECKUX PEAKIUH (C OIOpOoil Ha aropuT™M y4eOHBIX
NENCTBUI); BiajeHUEe OocHoBamMu xumuueckoi HoMmeHKIaTypbl (IUPAC u TpuBManbHOW) M yMeHUE
UCTOJB30BaTh €€ s pELICHUs YueOHO-TIO3HABATEIbHBIX 3a/ad C IOMOIIBIO YYHUTENS; YMEHHE
UCIOJIb30BaTh MOJETH ISl OOBSICHEHHsI CTPOCHHUS aTOMOB M MOJIEKYJ MO aJTOPUTMY C OMOpOi Ha
OIIpe/IeICHUS;

MIPEACTABICHUE O CUCTEME XMMHMYECKUX 3HAHUI U YMEHHE C MOMOIUBI YYUTENsS NMPUMEHSITh
CUCTEMY XMMUYECKHNX 3HAHUH [ yCTAaHOBJICHUS B3aUMOCBSI3€l MEKy NU3yUYEHHBIM MaTEpUAIOM U IIPU
MOJIyYEHUU HOBBIX 3HAHUMN, a Tak)Ke B IpoLlecCe BBIMOJIHEHHs y4eOHBIX 3aJaHUi U MpHU padoTe ¢
MCTOYHUKAMU XUMHYECKON MHPOPMAITNH, KOTOPasi BKIIFOYALT:
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BaXHEHIIINE XUMUYECKUE MOHATHUS: XUMUIECKHI JJIEMEHT, aTOM, MOJIEKYJIIa, BEIIECTBO, TPOCTOE
U CJI0)KHOE BEILIECTBO, OAHOPOHAS U HEOTHOPOAHAS CMECh, OTHOCUTEIbHBIEC ATOMHAS U MOJIEKYJISIpHAS
MAacCChI, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, OKCH/I, KUCIIOTa, OCHOBAaHUE,
conb (cpeaHsisi), XUMHUYECKas peaklus, pPEaKIUH COCAMHEHHUS, PEAKIMH Ppas3JIoKEHUs, peakinu
3aMeIIeHus, peakuuu oOMeHa, TeIuioBoW 3((eKT peakiuu, 5K30- U SHIOTEPMUYECKHE PEaKIHH,
pacTBOp, MaccoBasi J0JS XMMHYECKOrO 3JeMEHTa B COCIMHEHUHU, MaccoBas JOJsI M IPOLEHTHas
KOHIIEHTPAIIMs BEIIECTBA B PacTBOpE, SAPO aToMa, dIEKTPUUECKUN CIIOM aTroma, aTOMHasi OpOUTab,
paauyc aroma, BaJ€HTHOCTb, CTENEHb OKUCICHMS, XMUMHUYECKas CBS3b, AJIEKTPOOTPUILIATEIHHOCTH,
MOJIIpHAs. U HEeTOJSPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAIUIMYECKAS CBSI3b, KPUCTAIITMYECKAS
pelieTka (aToMHasi, HOHHasA, METAJUIMYECKas, MOJIEKYJIsIpHasi), UOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HE
ANEKTPOJIUT, AJIEKTPOIUTUYECKAS JAUCCOIMAINS, pEaKIUh HOHHOTO OOMEHa, OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIUU, OKUCIHUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBJICHUE,
ANEKTPOJIN3, XUMUIECKOE paBHOBEcHE, 0OpaTHMbIE M HEOOpAaTUMBIE PEaKIMH, CKOPOCTh XUMHUYECKOM
peaxiuu, KaTanus3arop, npenenbHo gomnycrumas konuentpauus (IT1K), koppo3us MeTanios, CIaBbl;

OCHOBOTIOJIATAIONINE 3aKOHBI XWMHH: 3aKOH COXpaHEeHHs Macchl, [leproguveckuii 3aKoH
. 1. MeHneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajpo;

TEOPUU XUMHH: aTOMHO-MOJICKYJISIPHAST TEOPHsI, TEOPHs NEKTPOIUTHICCKON TUCCOLMAIINH, a
TaK)K€ IMpPEJICTaBICHUs] O HAayYHbIX METOJax IIO3HaHMs, B TOM 4YHCIE OHKCIEPUMEHTAJIbHBIX U
TEOPETUIECKUX METOIaX MCCIIETOBAHUS BEIIECTB U U3YYCHUSI XUMUIECKIX PEAKITHIA;

MPEJICTAaBICHUE O MEPUOANYECKON 3aBUCMMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB (paauyc
aToMa, JJIEKTPOOTPHIIATEIHHOCTh), TMPOCTBHIX M CJIOXKHBIX BEIIECTB OT TMOJIOKECHHUS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MallbIX MEpHOJaX U TJIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHHUS
aToMa; yMeHHUE OOBSCHATH CBS3b IMOJIOKEHHUs dJeMeHTa B llepuoamueckoil cuctemMe C YHCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apdll sijpa, oOliee 4Hciio
AJNIEKTPOHOB), PACIPEICICHHEM JJIEKTPOHOB IO JHEPTETUYECKUM YPOBHSM aTOMOB MEPBBIX TpEX
MEPHUOJIOB, KIS U KaJbIUs; KJIacCCUPHUIMPOBATh XUMUYECKUE 3JIEMEHTHI C ONMOPON Ha OIpeneTeHHs
¢u3nIecKoro cMpicaa HU(POBBIX JAHHBIX MEPHOANYECKON TaOINIIBI;

yMEHHE KJIacCU(UIIMPOBATh XUMUYECKHE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA M XUMUYECKUE
PEaKInu C OTIOPOI Ha CXEMBI; OTPEACIIATh BAJICHTHOCTD U CTENIEHb OKHUCICHHUSI XHMHUECKUX JIEMEHTOB,
BUJI XMMHUYECKON CBA3M M TUI KPUCTAJUIMUECKON CTPYKTYpPbl B COCIMHEHHUSAX, 3apsii MOHA, XapaKTep
Cpelsl B BOJHBIX PAcTBOpax BeIIECTB (KUCIOT, OCHOBAHWIA), OKUCIHTEIh U BOCCTAHOBUTENb IIO
QITOPUTMY YYE€OHBIX JICHCTBHIA;

YMEHHE XapaKTepU30BaTh C OMOPOil Ha cxeMy (U3HUECKHE U XUMUYECKUE CBOKMCTBA MPOCTHIX
BeIIECTB (KHUCIOPOJ, 030H, BOAOPOI, Tpadut, aimas, KpeMHuH, a3or, (ocdop, cepa, XjI0p, HATPUH,
KaJqui, MarHui, KajablUi, aTlOMUHUM, KEJI€30) U CIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpoB (BOJIa, aMMHAK, XJIOPOBOJOPO, CEPOBOIAOPOA, OKCHABI W THUAPOKCHABI MeTauioB [ - 1A
rpynmn, amomuaus, Mmean (1), nuaka, sxenesa (11 u II1), okcunst yrnepona (1L u IV), kpemuus (IV), azora
u ¢ocdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a3otucras, a3oTHas, GpocdopHas, yroapHasi,
KpEeMHHUEBasi KUCJIOTa W WX COJIM); OMKCHIBATH C OMOpPOH HAa IJIaH M KIIOYEBBIC CIIOBA; YMEHUE
MIPOTHO3UPOBATh U XapaKTEpPU30BaTh CBOICTBA BELIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHS
MoCIIe MPEeABAPUTETHHOTO aHATIN32 TI0]] PyKOBOJICTBOM TeAarora, MpUMEHEHHE BEIIECTB B 3aBUCUMOCTH
OT UX CBOICTB, BO3MOXXHOCTh MPOTEKAHUS XUMHYECKHX NPEBpAIICHUN B Pa3IUYHBIX YCIOBUSX,
BIIUSTHUE BEIIECTB M XMMHYECKUX MPOIIECCOB HA OPTaHM3M YEIOBEKA M OKPYKAIOMIYI0 MPUPOIHYIO
cpeny;

YMEHHE COCTaBJIATH MO 00pasily, cXeMe, alrOpUTMy YUeOHBIX IEHCTBHI MOJEKYISIpHBIE U
MOHHBIE YpaBHEHMsI peakuui (B TOM 4YHCIE peakuuid HOHHOTO OOMEHa U OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHIA), WIUTFOCTPUPYIOIIUX XUMHUUCCKUE CBOMCTBA U3YUCHHBIX KJIacCOB / TpyII
HEOPraHMYECKUX BEIIECTB, a TAK)KE MOATBEPKIAIOIINX T'€eHETHUECKYIO B3aUMOCBSA3b MEXKY HUMU;

YMEHHE BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHHH, MAacCOBYIO JIOJIIO BEILECTBA B PACTBOPE, KOIMUYECTBO
BEIIECTBa U €r0 Maccy, 00bEM ra3oB ¢ omopoi Ha oOmue GOpMyIbl; YMEHUE MPOBOJUTH PACUETHI IO
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YpaBHEHHUSIM XUMUYECKUX PEAKIIMN U HAXOJUTh KOJIHMYECTBO BEIIECTBA, O0BEM M MAacCy PEareHTOB WU
MIPOIYKTOB PEAKIIMH C OMOPOH Ha 00pasell, aIrOpuT™M yueOHBIX JeHCTBHIA;

BJIa/ICHE OCHOBHBIMU METOJAaMH HAyYHOTO MTO3HAHUS (HAOII0IeHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJICIMPOBAHNE) MPU M3YyUYECHUU BEIIECTB M XMMHYECKUX SBJICHHM C OMOPON HAa aJITOPUTM y4EOHBIX
NeNCTBHI; yMeHHE C(HOPMYITHPOBATH TPOOIIEMY U TIPEIOKHUTH ITYTH €€ PEIICHHUS C ITIOMOIIBIO MEeIarora;
3HAaHUE OCHOB 0e30macHOi paboOThl ¢ XWMHYECKHMMH BEIIECTBAMH, XHUMHYECKOW TMOCYION H
1a00paTOPHBIM 000PYIOBAaHHEM;

HaJIMYHE MPAKTHYECKUX HABBIKOB TJIAHUPOBAHUS M OCYIIECTBICHUS CICAYIOMNUX XUMUYCCKUX
AKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUYHUTENS C OOCYXACHHEM IUIaHa PabOThl WM COCTaBICHUEM
TaOJIUIIBL:

W3YYCHHE U ONHcaHue GU3NIECKUX CBOKCTB BEIICCTB;

03HAKOMJICHHE ¢ (PU3NYECKUMH U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WLTIOCTPUPYIOIIHNE TPU3HAKU MTPOTEKAHUS XUMUUYECKUX PEaKIIN;

H3y4eHHUE CIIOCOOOB Pa3/ICICHHS CMECEH;

MOJTy4eHHUE KUCIOPO/Ia U U3yYEHHUE €T0 CBOMCTB;

MOJTy4eHHE BOJIOPO/Ia U U3yUEHHUE €r0 CBOMCTB;

MOJTyYeHHUE YIIIEKUCIIOTO ra3a U U3Y4YEeHUE €ro CBOWCTB;

MOJTydeHUE aMMHaKa ¥ M3y4YEeHHUE €0 CBOMCTB;

MIPUTOTOBJICHUE PACTBOPOB C OMPECIIEHHON MacCOBOM JOJIEH pacCTBOPEHHOTO BEIIIECTBA;

MCCJICIOBAHKE M ONMCAHUE CBOWCTB HEOPTAHMYECKUX BEIICCTB PA3IMYHBIX KJIACCOB;

NPUMEHEHUE WHINKATOPOB (JITaKMyca, MeTWiIopaHka u (eHondranenHa) sl ONpeaeieHus
XapakTepa Cpebl B pacTBOpax KUCJIOT U IIEIOYCH;

U3YYCHHUE B3aUMOJICHCTBUSL KHCIOT C METaUIaMH, OKCHUIAMH METaJUIOB, PAaCTBOPUMBIMU H
HEPaCTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;

MOJTy4eHHEe HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHEHHE OJTHOTO METaJljla IPYTUM U3 PacTBOpa COJIHU;

uccienoBanre aM()OTEPHBIX CBONCTB TMIPOKCUIOB aTIOMUHUS U [IMHKA;

pelieHne SKCIEPUMEHTAIBHBIX 3amad 1Mo TeMe «OCHOBHBIE KIIACChl HEOPTaHWYECKHX
COCIUHECHUI;

pelieHne IKCIePUMEHTATBHBIX 3a/1a4 10 TeMe «DJICKTPOTUTHIECCKAS TUCCOIHAITIS,

pelIeHre YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHel e HeMeTalTbl U UX COSTUHEHUS;

pelieHne YKCIePUMEHTAIIBHBIX 3a7a4 1Mo TeMe «BakHeHme MeTaJlTbl U UX COSMHEHUS,

XUMHUYECKHE JKCIEPUMEHTHI, WITIOCTPUPYIOIINE TMPU3HAKK MPOTEKAHUS pPEaKIHid HMOHHOTO
o0OMeHa;

KaueCTBCHHBIC PEaKIMK Ha MPUCYTCTBYIONINE B BOJHBIX PACTBOpPAX MOHBI XJIOPUA-, OpOMHI-,
noaua-, cynbdar-, pocdar-, kapboHaT-, CHUIMKAT-aHUOHBI, THAPOKCHI-MOHBI, KaTHOHBI aMMOHUSI,
MarHusi, KaJbliusl, allFOMUHUS, Kele3a (2+) u xkenesa (3+), meau (2+), HuMHKa;

YMEHUE MPEJICTABIIATH PE3YJIbTAThl SKCIIEPUMEHTA B (JOpME BHIBOIOB, 10KA3aTEILCTB, TPaUKOB
¥ TaOJUII U BBISBISTH OMIIUPUIECKIE 3aKOHOMEPHOCTH;

BIIJICHUE TIpaBUJiaMHd O€30MacHOro0 OOpalieHusi ¢ BEIIECTBAMHU, HCIOJIb3YEMBIMU B
MTOBCETHEBHOM JKHU3HM, a TAK)KE MIPABUIIAMU TIOBEJICHUS B IIENISIX COEPEIKEHUS 37JOPOBBS H OKPYKAIOIICH
MIPUPOIHOM Cpeibl; MOHUMaHNE Bpeaa (OIMMacHOCTH) BO3JICHCTBUS Ha )KMUBBIE OPTaHU3MbI OTIPEICTICHHBIX
BEIIECTB, a TAK)KE CIIOCOOOB YMEHBIIIEHUS U IPEIOTBPALICHHS UX BPEIHOTO BO3/ICHCTBUS; TIOHUMAHHE
3HAYCHMS )KHUPOB, OCIIKOB, YTJIEBOJIOB JJIsI OPraHU3Ma YeJIOBEKa,;

BJIQJICHHUE OCHOBAMH XUMHUYECKOW TPaMOTHOCTH, BKIIOYAIONICH YMEHUE TIPaBHILHO
WCIIOIh30BaTh N3YYCHHBIC BEIICCTBA U MaTEpHAIIBI (B TOM YHCIIe, MUHEPAJIbHBIE YIOOPSHUS, METaJLIbI
Y CIUIaBBI, TPOIYKTHI MEPEPadOTKH MPUPOTHBIX UCTOUHUKOB YIIIEBOIOPOAOB (YIS, IPUPOIHOTO Ta3a,
He(TH) B OBITY, CETLCKOM XO3SMCTBE, HA MPOU3BOJICTBE; YMEHHUE MPUBOIUTH MIPUMEPHI MPABUILHOTO
WCIOJIb30BAaHUS U3YYCHHBIX BEUIECTB U MAaTEPHUATIOB;

YMEHHUE YCTAHABJIMBATh CBS3M MEXY pPEalbHO HAOIIOJAEMbIMH XHMHYECKUMU SIBICHUSIMH U
MpoLeccaMy, MPOUCXOASIIUMHU B MAKPO- U MUKPOMHPE, OOBSICHATH IPUINHBI MHOTOOOPA3Hs BEIIECTB;
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YMEHHE MHTErPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUAMU JPYIHX YUEOHBIX MPEIMETOB C MOMOUIBIO
Ieaarora;

npezcTaBieHne o cdepax NpoPecCHOHANbHON AEATENbHOCTH, CBA3aHHBIX C XHUMHEH U
COBPEMEHHBIMH TEXHOJIOTUSAMHU, OCHOBAHHBIMU HAa TOCTH)KEHUAX XMMHUYECKON HAyKH; HAJUYHE OIBITA
paloThl ¢ Pa3sTUYHBIMU MCTOYHHMKAMU HH(OpMAIUHM MO0 XUMHUU (HAy4YHO-TIOMYJSIpHAs JINTEpaTypa,
CJIOBAapH, CIIPAaBOYHUKHU, HUHTEPHET-PECYPCHI) C OMOPOM Ha aIrOpUTM: yMEHUE OOBEKTHBHO OLICHUBATh
MH(OPMAIIHIO O BEUIECTBAX, X MPEBPALICHUSX U TPAKTUYECKOM IIPUMEHEHUH.

TpeboBaHusT K TMpPEIMETHBIM pe3yJbTaTaM OCBOEHHUS Yy4eOHOro mpeaMeTra <« XUMHs,
pacripeieieHHbIe TI0 To/1aM 00y4YeHUs

Pesynpratsl o rogam GopMyIupyroTCs 1o MPUHIUIY 100aBICHUs HOBBIX Pe3yJIbTaTOB OT rojia
K TOJy, y’K€ Ha3BaHHbBIC B MPEABIAYIINX TO/IaX IMO3UINH, KaK MPABUIIO, TOCIOBHO HE MOBTOPSIFOTCS, HO
YUUTBIBAIOTCS (PE3YJIbTAaThl OYEPEAHOIO TOa MO YMOJYAHHUIO BKJIIOYAIOT PE3YJbTAThl IMPEIBIIYIINX
JIET).

8 KIIACC

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMUYECKHUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT,
MIPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAsT M HEOAHOPOAHAs), BaJCHTHOCTD,
OTHOCUTEINIbHAs aTOMHasi M MOJIEKYJsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBast J0JIs XUMUYECKOT0 3JIEMEHTa B COeIMHEHUHU, MOJISIPHBIN 00bEM, OKCH/I, KUCIIOTa, OCHOBaHHE,
COJIb, *IJEKTPOOTPUIIATEILHOCTH, CTENECHb OKHUCIICHHWS, XHUMHUYECKas peaklus, KIacCU(PUKALUS
peaKkuuii: peakiiui COeIUHEHUS, PEaKIIMU pa3IoKEeHUsl, peakliy 3aMelIeHUs, peaKIIi 00MEeHa, 3K30- U
SHAOTEPMHUUYECKUE PEAKIUU; *TeruioBoi 3((deKT peakuuu™; siIpo aToMa, SJIEKTPOHHBIN CIIOW aTroma,
aTOMHasi opOuTallb, painyC aToMa, XUMUYECKasi CBA3b, MOJSPHAs U HEMOJSpHAsl KOBAJIECHTHAs CBS3b,
WOHHAsI CBsI3b, IOH, KATUOH, aHUOH, PacTBOP, MACCOBAst IOJIs BellecTBa (MIPOLIEHTHAS KOHIICHTPAIHs ) B
pacTBope;

WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUN (CM. M. 1) U MPUMEHSTh ITH
MTOHSATHUSA MPU ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

UCIIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIMKY JJIsSi COCTaBICHHUS (POPMYI BELIECTB, MOJEKYISPHBIX
YpaBHEHUN XUMHUYECKUX PEAKIINA, JICKTPOHHOTO OanaHca;

OTIPE/ICIIATh BaJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTCIICHb OKUCIICHHUS
3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX C OMOPON Ha OMpEeNIeHUs, B TOM YHCIIe CTPYKTYPUPOBAaHHBIE;
MIPUHAIICKHOCTh BEUIECTB K OMPEICNIEHHOMY KJIacCy COCIMHEHUU MO (opMysaM; BHJI XUMHUYECKOU
CBsI3M (KOBAJEHTHAS U MOHHASI) B HEOPIraHUYECKUX COEAMHECHUSIX;

MMETh MPEJCTaBICHUE O CUCTEME XUMUYECKUX 3HAHUM, YMETh C IOMOIIBIO YUUTEINSI IPUMEHSTh
CUCTEMY XMMHUUYECKUX 3HAHMM, JUIsl YCTAHOBJICHUS B3aUMOCBSI3U MEXAY U3YUYEHHBIM MAaTEpUAIOM U IPU
MOJIYyYCHUH HOBBIX 3HAaHWH, a TaKkKe NpU padoTe ¢ UCTOYHUKAMU XUMHUYECKOW WHGPOpMAIUU.
OpueHTHPOBAThCA B MOHATHUSAX U ONEPUPOBATh UMH Ha 0230BOM YPOBHE, IPUMEHSTH MPHU BHINOIHEHUH
yueOHBIX 33JaHUH U PEIICHUH PACUETHBIX 33]1a4 C OMOPO HAa aITOPUTM YUEOHBIX ICHCTBHI N3yUCHHbIE
3aKOHBI M TEOPHH: 3aKOH coxpaHeHHs macchl, [lepuogmueckuii 3axkoH /.M. MeHnneneeBa, *3akoH
MOCTOSIHCTBA COCTaBa*, 3aKOH ABOTaJIpO; aTOMHO-MOJIEKyIsipHasi Teopusi. COOTHOCHTh 0003HAYCHHSI,
KoTopble nMeroTes B Tabnmie «llepuognueckas cucrema xumudeckux snemeHToB 1. M. MenaeneeBay
C YHCIIOBBIMU XapPaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsl sapa,
o011ee YMCIIo 3JEKTPOHOB M paCIpeeIeHUEe UX 10 3JIEKTPOHHBIM CIIOSIM);

KIIACCU(UITUPOBATH XUMUYECKUE IIIEMEHTHI; HEOPTaHUYECKHE BEIECTBA; XHMUUECKUE PEAKITUI
(Mo 4YMCay M COCTaBy y4YacTBYIOIIMX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3(dexTy, M0 U3MEHEHUIO
CTENEHU OKUCITICHUSI XUMUYECKUX 3JIEMEHTOB) C OTIOPOIl Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMUYECKHE CBOWMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJIasi ONUCAHUE MPUMEpPaAMU MOJICKYJSPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XHWMHUYECKHUX
peaKIuii C ONMOPOIl Ha CXEMBI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX COCTaBa M CTPOCHUS; BOZMOXHOCTH

16



IIPOTEKAHUS XHMHUYECKMX IPEBpPAIlCHUH B pa3IMYHbIX YCIOBHUAX IOCIE MPEABAPUTEIBHOTO
00CYXJICHHS C TIEIaroroM;

BBIUNCIISTh OTHOCUTENIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MAacchl BELIECTB; MACCOBYIO JIOJIIO
XMUMHYECKOI'0 3JIEMEHTa 0 (popMyJie COEAMHEHUS; MAaCCOBYIO JIOJIO BEIECTBA B PaCTBOPE; MPOBOAUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKOM PEaKIUU C OIIOPOU HA allTOPUTM;

IPUMEHATh OCHOBHBIE ONIEPALMU MBICIUTEILHON AEATEIIBHOCTU — aHAJIU3 U CUHTE3, CPaBHEHHUE,
00o011eHue, cucTeMaTH3anus, KIacCU(pHUKaIHs, BBISIBICHUE MPUYUHHO-CIECACTBEHHBIX CBA3CH — IS
M3YyYEHHs] CBOMCTB BELIECTB M XUMHUECKUX pEaKLUi; €CTECTBEHHO-HAyYHblE€ METO/bl NMO3HAHUA —
HAOJIOZCHNEe, HW3MEpPEHHEe, MOJICIMPOBAHUE, OHKCHEPUMEHT *(pealbHblii W MBICICHHBIN)* 1ox
PYKOBOJICTBOM II€J1arora;

CJIeZIOBATh MPaBUIIaM MOJIB30BaHMS XUMHUYECKON MOCYI0M 1 1a00paTOPHBIM 000pYAOBaHUEM, A
TaKXke MpaBwiaM OOpallleHHs] C BEHIECTBAMU B COOTBETCTBUU C HHCTPYKIMSMH I10 BBITOJHEHHIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO MOJYYECHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOIa
W KHUCJIOpOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOW [OJIEM pPacTBOPEHHOTO
BELIECTBA; IUIAHUPOBATh M IMPOBOAUTH XMMHMUYECKHE 3KCIEPUMEHTHI 10 PacloO3HABaHUI PacTBOPOB
mIeJIoYel M KHUCIOT ¢ TIOMOIIBI0O WHIUKATOpPOB (MakMyc, (eHondTanenuH, METHIOpPaHX Hu IIp.),
MTOATBEPKIAIOLIUX KAUECTBEHHBII COCTaB HEOPraHNYECKHUX BELECTB (KaUECTBEHHbBIE PEAKIIMN HA HOHBI)
10J1 pyKOBO/ICTBOM I1€arora.

9 KJIACC

PacCKpbIBaTh CMBICII OCHOBHBIX XMUMHUUYECKHUX MOHITHI: XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHUOH, TPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIHHOCTD,
CTCTICHb OKHMCIICHUS, XUMUYECKasl peaKilusi, XUMUIeCKasi CBs3b, *TermoBoi d((eKT peakuuu, MOIb*,
MOJIApDHBIA O00BEM, pACTBOP; SJIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AIIEKTPOJUTHYECKAs AUCCOIMAIIMS,
peaky MOHHOTO OOMEHa, KaTalu3aTrop, *XMMHUYECKOe paBHOBEcHE, oOpaTHMble W HeoOpaTHMBbIE
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIINU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTAHOBJICHHE, AaIJIOTPOIHUs, aM(OTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
MeTaJlJIN4ecKasi), KpUcTajulnueckas peuérka, *Koppo3usi METaIOB, CIUIaBbl; CKOPOCTh XMMHYECKOM
peakuuu™, nmpenenbHo nomycrumas konueHntpamus (I11K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN (CM. M. 1) U MPUMEHSTH 3TH
MOHSTHUSA MPU ONKMCAHUU BEIIECTB U UX MPEBPALECHUN;

UCIIOJIb30BaTh 3HAaKW M CHMBOJBI JJs (PUKCAIMM pe3yabTaTOB HaOIIOJEHUI, COCTaBICHUS
(hopMyIT BEIIECTB U YPaBHEHUN XMMHYECKHUX PEAKIIHi, 3aiCH TaHHBIX YCIOBUH 3a1a4. Mcnons30BaTh
o0o3HaveHust, umeronirecs B [lepuonnyeckoii cucteme u TabiuIe paCTBOPUMOCTH KUCIIOT, OCHOBAHUMN
Y COJIEH B BOJIE JIJIS BBINOJIHEHUS 3aJaHUN.

ONpeeNATh BAJICHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B COEIUHEHUSX
Pa3IMYHOIO COCTaBa; MPUHAIJIEKHOCTh BELLIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHHMM ¢ OIOpoi Ha
oTpesieNieHUsl, B TOM YHUCJIE CTPYKTYpHUPOBAaHHbBIC; BUABl XUMHUUYECKOHN CBSI3U (KOBaJIeHTHAsi, HOHHAs,
METaJIJTNYeCKasi) B HEOPTaHUYECKUX COSAMHECHUSX; 3aps]l MOHA MO0 XMMHUYECKON (opmyre; Xapakrep
Cpelbl B BOAHBIX PACTBOpPAX KHUCJIOT M INENOYEH, *THUI KPUCTAIIIMYECKOW PEIETKH KOHKPETHOIO
BellleCcTBA™;

packpeiBaTh cmbici [lepuonnueckoro 3akona .M. MenpaeneeBa W JE€MOHCTPUPOBATH €rO
MOHMMAHMUE: *OMUCHIBATH M XapakTepu3oBaTh™ Tabiamunyro ¢opmy Ilepuomanueckoil cucTeMsbI
XUMHUYECKUX DJIEMEHTOB: pa3inuyaTh MOHATUS «TJaBHasg noarpynmna (A-rpymma)» U «moOodHast
noarpymnna (b-rpymnmna)», Manbie 1 G0JbIINE IEPUOABI; *COOTHOCUTH™ 0003HAYCHH S, KOTOPbIE UMEIOTCS
B IEPUOJUYECKON Tabiule, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHMHYECKHUX
3JIEMEHTOB (COCTaB M 3apsij s1pa, o0Illee YUCIO IEKTPOHOB M paclpellelieHue X MO 3JIEKTPOHHBIM
CIOsIM); *OOBACHATH™ 00IIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHYECKHX JJIEMEHTOB U UX
COEIMHEHUH B IpejiesiaX MaJIbIX MEPUOAO0B U IJIaBHBIX MOATPYIIN ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI; HEOPraHMUYECKHE BEIIECTBA; XMMUUYECKHE PEAKIIII
(Mo yHMCcIy M COCTaBy y4YacTBYIOIIMX B PEAKLMU BELIECTB, IO TEIUIOBOMY 3(P(eKTy, M0 U3MEHEHUIO
CTETEeHEeW OKUCIICHUSI XUMHUECKHUX 3JIEMEHTOB) C OMOPOI Ha CXEMBIL;
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XapakTepu3oBaTh (OMUCHIBATh) OOMIME W CIEHU(PHUECKUE XMUMHUYECKHE CBOMCTBA BEIIECTB
Pa3sIMYHBIX KJIACCOB, IOIATBEP)KIasi OINMCAHHME INPUMEPAMH MOJCKYJSPHBIX M HOHHBIX YpPaBHEHHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUNA C OIIOPOM HA CXEMBI;

COCTAaBIIATh YPAaBHEHHUS JIEKTPOJIUTHYECKON JUCCOLMALUN KUCIIOT, IENI0YEH U COJICH; ITOJIHbIE
U COKpalI¢HHBIC ypaBHEHUS pEaKluié MOHHOTO OOMEHa; ypaBHEHHUsS PEaKIUW, MOATBEPM KIAIOIINX
CYLIECTBOBAHME FCHETHUYECKOM CBSI3U MEXKy BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUH  IOCPEACTBOM
COCTaBJICHU JIEKTPOHHOr0 OajlaHCa ITUX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHMSI; BO3MOKHOCTH NTPOTEKAHUS
XMMUYECKHUX MPEBPALICHUN TI0CIIE IPEABAPUTENBLHOIO OOCYXKIEHUS € IE1arorom;

BBIUNCIISATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MAacchl BELIECTB; MACCOBYIO JIOJIIO
XMUMHYECKOI'0 3JIEMEHTa 10 (popMyJie COEAMHEHUS; MAaCCOBYIO JIOJIO BEIECTBA B PaCTBOPE; MPOBOAUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKOM PEaKIUU C OIIOPOU HA aJITOPUTM;

CJIeZIOBaTh MPaBUIJIaM MOJIb30BaHMs XUMHUYECKON MTOCYI0M U 1a00paTOPHBIM 000pYAOBaHUEM,
TaKXKe TMpaBWiiaM OOpalieHHsl C BEHIIECTBAMH B COOTBETCTBUM C HHCTPYKIMSMU I10 BBITOJHEHHIO
J1a00paTOPHBIX XUMUUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

IIPOBOJAMTH PEAKLMM, IOATBEPKIAIONIME KAYECTBCHHBIM COCTaB pPa3JIUYHBIX BELICCTB:
pacro3HaBaTh OINBITHBIM MYTEM XJIOPHI- OpOMUI-, HOAU-, KapOoHaT-, pocdar-, cunukar-, cynbdar-,
TMAPOKCU-UOHBI, KATUOHBI aMMOHMS M HMOHBI M3YYECHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

IIPUMEHATh OCHOBHBIE OIEPAllUU MBICIUTEIBHON NEATENbHOCTH — AHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHre, CUCTEMATU3aIINIO, BBISBICHUE IPUYMHHO-CIICICTBEHHBIX CBS3EH — JJISl U3Y4YEHHs CBOMCTB
BEILIECTB U XUMUYECKUX PEAKLUil; €CTECTBEHHO-HAYYHbIC METObI T0O3HAHUS — HAOJIOIEHHUE, U3MEPEHUE,
MOJICTTMIPOBAHKE, SKCIIEPUMEHT (peabHbIi 1 MBICJICHHBIH).
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnueckoe TJIAaHUPOBAHME M KOJUYECTBO YacOB, OTBOJMMBIX Ha OCBOCHHE KaXIOW TeMbl ydueOHOro mpeamera «Xumus» denepanbHOM
aIaTUPOBAHHON OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIero 00pa30oBaHMs 0O0yYaIOMIUXCS C 3aACPKKON TICUXUYECKOTO Pa3BUTHS, B
1IEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM paszaenoM denepanbHOil pabodeil mporpaMMbl Y4eOHOTO mpenMera «XUMUsS» OCHOBHOW 00pa3oBaTeIbHOM
MpOrpaMMbl OCHOBHOTO 0o01iero oopazosanus. [Ipu srom Opranu3zaius BIpaBe camMa BHOCUTh U3MEHEHHUS B COJIEPKAHHUE U pacmpeesieHue y1eOHOro
Marepuasa o rogam oOy4eHusl, B OCJIEI0BATEIbHOCTh U3YUE€HUS TEM U KOJTHMYECTBO YaCOB Ha OCBOEHUE KAXKIOW TEMBI, ONpe/Ie]IeHHe OPraHn3alluOHHbBIX
¢dopm oOyuenus u 1.1. OGOCHOBAHHOCTD JaHHBIX U3MEHEHUH OmpeessieTcs BHIOpaHHBIM oOpa3oBarenbHON opranu3anueii YMK, nHanBuyabHBIMU
MCUX0(PU3NIECKIMHU 0COOEHHOCTSIMUA KOHKPETHBIX oOyuatomuxcs ¢ 3I1P, cTeneHpio 0CBOGHHOCTH UMH YU4E€OHBIX T€M, PEKOMEHJAIUSIMH 110 OTOOpY H
agalnrTrannuu y‘ICGHOI‘O MaTtcpualia o XuMnuu, NpCACTaBJICHHbBIMU B IlosscHUTEIBHOM 3alUCKE.

[Ipennaraem 2 BapuaHTa IPUMEPHOTO TEMATHYECKOTO TUTAaHUPOBaHUsI sl oOydarontuiics ¢ 3[1P: mepBebIil mpeanonaracT 0CBOCHHUE MPOTPaMMEI B
MHKJIIO3UBHOM KJIACCE; BTOPOM — B OTJIEJILHOM KJ1acce.

1-ii BapuaHT
Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsi

8 KUIACC
(2 94 B HEmemto0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEMsI)

IIpumepHbIE TEMBI, OcHoOBHOE co/iep:KaHue OcHoBHBIE BHABI A€ATEILHOCTH
pacKpbIBaKIHe 00y4YarIHuXCs
JaHHBIN pa3aen

NMPOrpamMmbl,
H KOJHYECTBO YACOB,
OTBOJMMOE HA HX
u3ydyeHue

Paznen 1.IlepoHavaibHbIe XUMHYecKue MOHATHsI(20 1)
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Tema 1. Xumusa —
Ba:kHasl 00J1aCTh
€CTECTBO3HAHUS H
NPaKTHYeCKOM
AeATEJIbHOCTH
YyeJI0BeKa

(54)

[Tpeamet xumun.* Ponb XUMHUH B )KM3HU YEIIOBEKA.

XuMmus B cUCTEME HayK. MeTo bl TO3HAHUS B
XUMUU.*

Tena u BentecTBa. ®U3nueckue CBOMCTBA BEIIECTB.

ArperaTHoe coCTOsSIHHE BelecTB. Ynuctoie
BeriecTBa U cMecu. CriocoObl pa3ieNieHus] CMECeH.
®dusznyeckue 1 xuMuueckue spienus. [Ipusnaku u
YCIJIOBHS MPOTEKAHUSI XMMHUUECKUX PEaKIUH.
3HAKOMCTBO C TIpaBUJIaMHU 0€30TTaCHOCTH H
npuémamu paboThl B XUMUYECKOH JIaOOpaTOpUH.

JdemoncTpanuu

1. JTabopaTtopHoe 000pyaOBaHHE.

2. PaznuvHble BUIBI XUMUYECKOU MTOCY/IBI.

3. OOpas3Iipl BEIeCTB.

4. Cnioco0sbI paznencenus cMecelt (GpubTpoBanue,
BBITIApUBAHUE, JUCTUIUIALINS, XpoMaTorpadust).
JlabopaTopHble U NpaKkTHYecKHe padoThl
JlabopamopHvie onvimul:

Onucanve GpU3NIECKUX CBOWCTB BEIIECTB.
Pa3nenenuie cMecu ¢ MOMOIIBIO MarHUTA.
Ilpakmuyeckue pabomul:

Ne 1. JlTabopaTopHOoe 000pyI0BaHNE U TTPUEMBI
pabotsl ¢ HuUM. [IpaBusa GezomacHoON pabOTHI B
XUMHUYECKOH 1abopaTopuu.

Ne 2. Ouncrka 3arpsi3HeHHON TOBApEHHOM COMH
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PackpbIBaTh CMBICT U3y4aeMbIX OHATUH C TOMOLIBIO I1€1arora.

PackpbiBaTh poJib XMMHH B IPUPOAE U KU3HHU UEIOBEKA, €€ CBA3b
C IpYTHUMH HayKaMH.

Pa3znnuath uncTeie BeniecTBa U CMECH; OJHOPOIHBIE U
HEOJAHOPO/IHBIE CMECH;

Paznuuath Qusnueckue U XMMUYECKHE SIBICHUS C OIIOPOH Ha
ONpeIEICHUS.

OnpenensaTb NPU3HAKU XMMUYECKUX PEAKIIMM U yCIOBUS X
MIPOTEKAHUS.

CrnenoBath mpaBuiaM I0Jb30BaHUs XMMHUECKOH MOCYI0M U
J1a00paTOPHBIM 000PYTIOBAHUEM, a TAK)KE MTPaBUIIaM
o0palleHus: C XUMHUUECKUMH BElIe-CTBAMH B COOTBETCTBHUU C
MHCTPYKUHUSMU MO BBITOJHEHUIO TPAKTHUECKUX paboT MO
KOHTPOJIEM II€Jarora.

[InanupoBaTh U IPOBOJUTH XUMHUYECKUI IKCIIEPUMEHT I10
W3YUEHUIO M OMMCAHUIO (PH3MUECKUX CBOMCTB BEIIECTB,
Croc0o00B pa3ieNieHusl CMecel BELIECTB M0 PyKOBOJICTBOM
nejarora ¢ 00CyXJICHHEM IJIaHa PaboThL.

Hcnonp30BaTh npyu BHITOJTHEHUN YYEOHBIX 3a/IaHUM U B
MIPOLIECCE UCCIIEN0BATENBCKON AEATEIBHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUUYECKOTO COAEPKAHUS,
CIpaBOYHBIE MaTepHallbl, pecypcsl HTepHEeTa nox
PYKOBOJCTBOM II€Jarora.

BeicTpanBath pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha HHPOPMAITHIO U3 YIeOHHKA U CIIPABOYHBIX
MaTepuaioB, FPAMOTHO UCIOJIb30BaTh N3yYEHHBII
MIOHSATUMHBIN anmnapar Kypca XuMHUH



Tema 2. BemnectBa
U XUMHYeCKHe peaKkiuu
(15 9)

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DIIEMEHTBHI.
3HaKu (CHMBOJIBI) XUMUYECKUX JJIEMEHTOB.
[IpocTeie u clnoxkHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi hopmyia. BaJeHTHOCTh aTOMOB
XAMHYCCKHUX DJIECMCHTOB. *3aKOH ITIOCTOSHCTBA
cocTaBa BelecTB.* OTHOCUTEIbHAs aTOMHAas Macca.
OTtHocutenbHas MOJIEKyJIApHas Macca. MaccoBas
JIOJII XMMHUYECKOT'0 DJIEMEHTA B COCTMHCHUH.
duznueckre U XUMAYECKHUE SBICHUSA. X UMHUUYeCKas
peakuus. [IpuzHaku U ycaoBUsI IPOTEKAHUS
XAMHUYECKHUX peakuuid. XUMUYECKUE YPABHECHHUS.
THUIBI XUMUYECKUX peakInid (COSTMHECHHSI,
pa3oKeHus, 3aMeIeHNs, OOMEHa).

3aKOH COXpaHEHHS MaCChl BEIIECTB.

*M. B. JIoMOHOCOB — YUYEHBIN-3HIMKIONEINUCT. ™

JdemoncTpanuu

duznyeckue sBICHUs (pacTUpaHHe caxapa B
CTYIKE, KUTICHUE U KOHACHCAIUS BOABI U T. 11.).
XuMuyeckue siBIeHus (TOpeHne CBedH,
pasIoKEHUE caxapa, B3auMOJICUCTBUE CEPHOU
KHUCJIOTHI C XJIOpUJIOM Oapus,

pasznoxenue ruapokcuaa meau(ll),
B3aMMO/ICHCTBHUE JKeJe3a C CEpOoil, B3aUMOJEHCTBUE
xkenes3a ¢ pactBopoM coniu Menu(Il)).

OnbIT, WITIOCTPUPYIOIINI 3aKOH COXPAHEHUS
MaccChl.

JlaGopaTopHble U MpaKkTHYecKne padoThl
JlaGopaTOopHbIE OMBITHI:

[Tpumeps! pusnyeckux sBICHUN (TUTaBICHUE
BOCKa, TasiHUE JIb/1Q).

[TpuMepsl XUMHUYECKHX SBJICHUM (ITPOKATMBAHUE
MEJIHOW MPOBOJIOKH, B3AUMOJICHCTBHUE MeNa C
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[TprMeHATh ecTeCTBEHHO-HAYYHbIE METObI I03HAHUS (B TOM
qucie HaboeHne, MOICTMPOBAHNE, SKCIIEPUMEHT)

Y OCHOBHBIE OIIEPALUU MBICIUTEIBHON NEATEIbHOCTH
(cpaBHEHUe, Kaccu(PUKaKA) 51 U3YUYEHUS BEIECTB U
XUMHYECKUX PEAKIUU ¢ ONTOPOM Ha AJITOPUTM UJTU CXEMY.

PackpsIBaTh CMBICIT U3Y4aEMBIX ITOHATUN U 3aKOHOB U
IIPUMEHSTh 3TU MOHATUS IIPU OIIMCAHUNA CBOMCTB BEILECTB U MX
IIPEBPALLCHUH C OIIOPOY Ha IIJIaH U KJIIOYEBBIE CIIOBA.

Paznnyate pusndeckue nu Xxummueckue siBJICHUs, OOBSCHATh UX
CYLIHOCTb C TOUKH 3pEHHSI aTOMHO-MOJIEKYJIIPHOTO YUEHUS C
OIIOPOM Ha OIPEIEICHHS U CXEMBI.

OnpenensaTb NPpU3HAKU XMMUYECKUX PEAKLIMH, YCIOBUS X
IIPOTEKAHU.

OOBACHATH CYITHOCTh (PU3MUECKUX U XUMHUUECKUX SBJICHUH C
TOYKH 3PEHHS aTOMHO-MOJIEKYJIIPHOTO YYEHUS C
HCII0JIb30BAHUEM BU3YaJIbHON OIOPBHI.

Knaccugpunuposars XuMu4deckue peaklinu (110 YUCIy U COCTaBY
pearupyromux 1 00pa3yIouXcs BEUIECTB) C OMOPOil Ha
CXEMBI.

CoctaBnaTh popMysibl OMHAPHBIX BEIIECTB 110 BAJIEHTHOCTH U
OIpeIeNIATh BAJIGHTHOCTH 110 (pOpMyJiaM BELIECTB € OMOPO Ha
QITOPHUTM YUEOHBIX JACHCTBUH.

PaccTaBnsaTh K03 UIIMEHTH B yPABHEHUAX XUMHYECKUX
peaKIuii C ONOPO HA AITOPUTM YUEOHBIX ICHCTBUM.

CnenoBath npaBuiIaM MOJb30BaHUS XMMUYECKON MOCYI0M U
nmabopaTopHBIM 000PYIOBaHUEM, a TAK)KE TIPaBUIIaM OOpaIeHuUs
C BEILLIECTBAMU B COOTBETCTBUU C HUHCTPYKLHUAMH 110
BBIITOJTHEHUIO JTJA0OPATOPHBIX XUMHUUECKHUX OIBITOB MO
KOHTPOJIEM II€arora.

Hcnonb30BaTh Npy BHIIOJHEHUN YUeOHBIX 3a/laHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIBHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPy XUMHUYECKOTO CONEP/KaHUs,
CIpaBOYHBIE MaTepUalbl, pecypchl MIHTepHEeTa 1o
PYKOBOJICTBOM II€/Iarora.



KHUCIIOTOM). BeicTpanBath pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C
Mopnenn aToMOB U MOJIEKYIT Oropoii Ha MH(OPMAIHIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepuaioB, FPAMOTHO UCIOJIb30BaTh N3yYEHHBII

[Ipaktuyeckast padora Ne3 [Ipu3Haku npoTeKkaHus T
MIOHSATUMHBIN anmnapar Kypca XuMHUH

XAMHUYECKHUX peaK Ui

Boeruunciaenust

— OTHOCHUTEIBbHOW MOJIEKYJISIPHOM MacChl
BEILECTB;

— MacCOBOM JTOJIM XUMHUYECKOT'O 3JIEMEHTA 110
dbopMmyIie coeTuHEHUSI.

Paznen 2. BaxkHeiilne npeacTaBuTe I Heopranuyeckux Bemects (30 1)
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Tema 3. Bo3ayx.
Kucnopopn. llonsiTue 06
OKCHIAX

(59)

Bo3ayx — cMmech razon. CoctaB Bo3ayxa.
Kucnopoa — sneMeHT u mpocToe Belie-

cTBO. U301 — *aJIOTpOITHAsT MOU(DUKAITUS
Kucnopoa.* HaxoxaeHue Kuciopoaa B mpupo/ie,
bu3YecCKre U XUMUYECKHE CBOMCTBA (peaKkIuu
OKUCJICHUS, TOPEHKE). Y CTIOBHSI BOSHUKHOBEHHUS U
npekpaieHus ropenus. [louarue o0 okcuaax.
*CnocoObI OTY4YEHUsI KUCIOpOoia B TabOpaTOpHH
U TIPOMBILUIEHHOCTH. * [IprMeHeHune Kuciaopoa.
KpyroBopoT kuciopoaa B mpupoze.

*TemnoBoi 23 (HEKT XMMHUIECKON peaKIuu,
MOHSITHE O TEPMOXUMHUYECKOM yPaBHEHUH, IK30™-
U DHJIOTEPMUYECKUX PEAKIUAX.

*TormnmuBo (HEPTH, YTOJIb U METaH). 3arpsi3HEHUE
BO3/yXa, CIIOCOOBI €ro MPeI0TBPAICHHS.
Ycunenne napHuKoBoro 3 dexTa, pa3pyueHue
030HOBOTO CJIOS.*

JdemoHcTpanuu

BsaumoneiictBue docdopa, cepsl u xenesa ¢
KHCIIOPOJI0M (BO3MOXHO MCIOJIb30BaHUE
BHJICOOIIBITOB).

Omnpenenenue coiepkanus KUCIOPOaa B BO3IyXe.
OMNBITHI, IEMOHCTPUPYIOIINE YCIOBUS
BO3HHUKHOBEHHS U MPEKPAIICHUS TOPEHUSI.

JlabopaTopHble U NpaKkTHYecKHe padoThl
JlaGopaTOpHBI OTIBIT:

O3HakomiIeHHE ¢ 00pa3laMH OKCH/IOB.
[IpakTuueckas padoTa:

Ne 4. TTonyuenue kucnopoza, U3y4eHHe ero
CBOMCTB.

Bruruuciaenus
— MOJIEKYJISIPHOM MacChl KMCJIOPOJia M 030Ha Ha
OCHOBAaHWHU aTOMHOM MacChl XUMUYECKOTO
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PackppiBaTh CMbICT N3y4aeMbIX MOHATHI U TPUMEHSATH 3TH
MOHSTHSI IPU OMMCAHUU CBOWCTB BEIIECTB U UX MPEBPAILICHUH C
MCIOJIb30BAHUEM OTIOPHBIX CJIOB U KIIUIIIE.

XapakTepu30BaTh (OMHUCHIBATD)C ONOPOU HA NIAH, CXEMY),
KPAmKy'o 3anuco
COCTaB BO3yXa, PU3NYECKUE U XU-MHUECKHUE CBOMCTBA
KHCIIOPO/1a, CIIOCOOBI €T0 MOTY4YEeHUs, TPUMEHEHHUE U 3HaUCHHE
B IIPUPOJIC U )KU3HU YETOBEKA.

CpasHusamo peakyuu 20perus u MeonreHHO20 OKUCTIEeHUs C
MpeIBAPUTEILHBIM 00CYXICHUEM MTapaMeTPOB CPaBHEHUSI.

ColGupaths mpuOOPHI TSI MOTYyUEHUS KUCIOPO1a (BEITECHEHUEM
BOJIbI U BO3/1yXa).

Pacnio3naBaTh ONBITHBIM MYTEM KUCIOPOJ MO KOHTPOJIEM
nejarora.

Hcnonp30BaTh XMMUYECKYIO CUMBOJIUKY JIJISl COCTABIICHUS
(dhopMyI1 BEeUIeCTB, MOJICKYISPHBIX YPABHECHHI XUMHUYECKHIX
peakuuii ¢ yyacTUEM KHCIIOPOa.

OOBSICHATH CYIIHOCTh SKOJOTHYECKHUX TPOOIIeM, CBI3aHHBIX C
3arpsi3HEHUEM BO3/IyXa.

CrnenoBath mpaBuiiaM 0€301MacHOM paboThI B TabopaTopuu Mpu
WCTIOIh30BAHUU XUMHUYECKOU MOCYIBI U 000PYIO0BAHUS IO
KOHTPOJIEM I€1arora, a Tak)Ke IMpaBuiiaM OOpaIIeHus C
TOPIOYMMHU BEIECTBAMU B OBITY.

[T1anupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIOICHHS, IENATh BEIBOIBI 110
pe3ylbTaTaM 3KCIeprUMEHTa 0]l pyKOBOJICTBOM II€/larora.

Y4acTBOBaTh B COBMECTHOW pabOTE B TpyMIIE.

Hcnonb30BaTh MpH BHIMOJHEHUH YUEOHBIX 3aJaHUI U B
MPOLIECCE MCCIIET0BATEIHCKOM A TEIHHOCTH HAYIHO-
MOMYJISIPHYIO JINTEPATYPY XUMUUYECKOTO COAEepKaHUS,
CIPaBOYHBIE MaTepUAIbI, pecypchl IHTEepHETa 10T
PYKOBOJICTBOM I€arora.

BricTpanBath pa3BEpHYTHIC TMCHMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha HHGOPMAITUIO U3 yIeOHHUKA U CIIPABOYHBIX



JJIEMEHTa MaTEpHAJIOB C OIIOPOH Ha IIJIaH, TPAMOTHO MCIIOJIB30BaTh
M3Y4EHHBIN MOHATUMHBIN alapar Kypca XUMUU
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Tema 4. Bogopon.
ITonsiTHe 0 KHCTOTAX
H COJISIX

(59)

Tema 5.
KoanyecTBeHHEBIE

OTHOLLICHHUS B XUMHH
(49)

Bomopoa — 3nemMeHT U pocToe BELECTBO.
Haxoxnaenwue B pupoae, Gpusndeckue u
XUMHUYECKHE CBOICTBA (Ha mpUMepe
B3aMMOJICHCTBHS C HEMETAIAMHU M OKCUIAMU
METaJIOB), IPUMEHEHHUE, *CIIOCOOBI TOTyIeHUS. ™
[TonsTHE O KHCIIOTAX U COJISIX.

JdemoHcTpanuu

[Tonryuenue, cobupanue U pacrio3HaBaHUE
BOZIOpOAA.

['openue Bogopoa.

Biaumoneticteue Bogopoaa ¢ okcugom meau(ll).

JlaGopaTopHble U MpaKkTH4YecKne padoThl
JlaGopaTOpHBIi OMBIT:

B3auMoaeiicTBuE KUCIOT C METAJLIaMH.
[IpakTuueckas padora:

No 5. ITonyueHnne Boaopoa, U3y4YE€HHE €T
CBOJCTB.

Bruruuciaenus
— MOJIEKYJISIPHOM MacChl BEIIECTBA HA OCHOBAaHUHU
ATOMHOM MAacCChl XUMUYECKUX DIIEMEHTOB

KonuuecTtBo BeniecTBa. Moiib. Mosnsipaast macca.
3akoH ABoranpo. MomsipHbIii 00bEM Tra3oB.
Pacuérbl 10 XUMHUYECKUM YPaBHEHHUSIM.

JdemMoHcTpanus
OO6pa3iibl BEMIECTB KOJTUYECTBOM | MOJIb.

Boruuciaenus

— 00B€Ma, KOJIMYECTBA BEIISCTBA I'a3a I10 €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 00BEMY;
— 00BEMOB Ta30B MO YPAaBHEHHUIO PEAKITUU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHUH ra30B
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PackpbIBaTh CMBICT U3y4aeMbIX OHATUN U IPUMEHSThH 3TH
MOHSATHUSA MPU ONMMCAHUU CBOMCTB BEUIECTB U UX MPEBPAICHUH.

XapakTepu3oBaTh (OMUCHIBATh) (U3UICCKUE U XUMHUIECKUE
CBOICTBA BOAOPOAA, CIIOCOOBI €ro MOMyYSHHsI, IPUMEHEHHE C
ONOpOi1 Ha IUIaH, KPAaTKYIO 3aIUCh, CXEMY.

Cobupats pubop A HOTYyYEHHUS BOIOPOA C UCTIOTB30BAHUEM
BU3YaJIbHOU OMOPHI

Hcnonp30BaTh XUMUUECKYIO CUMBOJIMKY JIJISl COCTaBICHUS
(dbopMyI1 BELIECTB, MOJIEKYJISIPHBIX YPABHEHUM XUMHUUECKHUX
peakuuil ¢ y4aCTUEM BOAOPOAA C OIIOPOM Ha AIITOPUTM.

CrnenoBaTh paBuiIaM 06€30macHOM paboTHI B Jab0OpaTOpUu MPH
MCTOJIb30BAHUU XUMHUECKON MOCY 1Bl U 000PYAOBaHUS MO
KOHTPOJIEM IeJ]arora., a Takyke paBuiiaM 00paIeHus ¢
TOPIOYMMH BEIIECTBAMH B OBITY

[InannpoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHS, I€TaTh BBIBOKI 110
pe3ysbTaTtaM 3KCIEPUMEHTa MOl PYKOBOJICTBOM ME1arora ¢
00CYX/IEHUEM IIJI1aHa Pa0OTHI, C UCIIOIH30BAHUEM KIIHIIIE.

Y4acTBOBaTh B COBMECTHOW pabOTe B TpyTIIIE.

[InannpoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE
AKCIEPUMEHTHI, TPOBOIUTH HAOIIOICHHS, I€TaTh BBIBOKI 110
pe3ysbTaraM SKCIEPUMEHTA.

VY4acTBOBaTH B COBMECTHOI paboTe B rpyIime

PackpsiBaTh CMBICT U3Y4aeMBbIX MOHATUNA U IPUMEHSTH 3TH
MOHSATHUSA, & TAK)KE N3YUEHHBIE 3aKOHBI U TEOPUU I PELICHUS
pacuéTHBIX 3aJa4 ¢ IOMOUIbIO IIEAarora.

BBIYuCIsITE MOJIIPHYIO MacCy BELIECTB; KOJINYECTBO BEIIECTBA,
00BEM Ta3a, Maccy BEIeCTBa ¢ OMOPOH Ha oOpaszell, Ha
hopmyIIbI;

[IpoBOAUTH pacyEThI 110 YPABHEHUAM XUMUYECKUX PEAKLUHN C
OTIOpOil Ha 0Opasell, arOpPUTM YICOHBIX ICHCTBUM:
KOJINYecTBa, 00bEMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIM4YECTBY, 00bEMY, Macce peareHTOB WM MPOTyKTOB
peaxkuu.



Tema 6. Boaa.
PactBopsl. Ilonsitue 00
OCHOBAHMAX

(59)

Bona, ee cocraB, cTpoeHHE, MOJIEKYIIBI.
dusnyeckue CBOMCTBA BOJABI. *AHalIN3 U CHHTE3 —
METO/Ibl U3YUYEHUS COCTaBa BOABL ™

XUMHYECKHE CBOMCTBA BOIBI

(paznoxeHue, peakiuy ¢ HaTPUEM, OKCHIOM
KaJIbLIMsl, OKCHaAoM cepsl 1V .

CocraB ocHoBanuii. [TonsiTne 06 MHIUKATOpAX.
*Boja kak pactBopuTenb.* PacTBopbl.
*PacTBOPUMOCTH BEIIECTB B BOJAC.™
*HacplllieHHbIE U HEHACBIILIEHHBIE PACTBOPHL. ™
MaccoBas 0715 BeIIecTBa B pacTBOpeE.

*PoJib pacTBOPOB B MPUPOJIE U B KU3HU YETOBEKA.
KpyroBopot Boabl B mpupoe.™ 3arps3HeHne
NpUPOIHBIX BOA. OXpaHa U OUYMCTKA MPUPOIHBIX
BOJI.

JdemoHcTpanuu

DIIEKTPOIN3 BOJIbI; CHHTE3 BOJIbl; B3aUMOJCICTBUE
BozbI ¢ MeTasutamu (Na, Ca) (BO3MOKHO
HCII0JIb30BAaHUE BHIEOMATEPHATIOB).

PacTBOpeHue BEMIECTB ¢ pa3IMYHON
pPacTBOPUMOCTBHIO.

UccnenoBanue pacTBOPOB KUCIIOT U IIEJIOYEH €
MOMOILbIO UHANKATOPOB.

JlaGopaTopHble U MpaKkTHYecKne padoThl
[IpakTuueckas padora:

Ne 6. [TpurotoBiieHue pacTBOPOB € ONPEACIEHHON
MacCOBOH J0JIEN PACTBOPEHHOIO BEILIECTBA.
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BeicTpanBath pa3BEpHYTHIE NNCbMEHHBIE U YCTHBIE OTBETHI C
OMOpOil HA UH-
dhopMarnuio U3 yaueOHUKA U CIIPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO
HCII0JIb30BaTh U3YYECHHBIN MIOHATUNHBIN anmnapar Kypca XMMHUH C
ITOMOIIBIO MTEAarora.

PackppiBaTh CMBICT N3y4aeMbIX MOHATHI U TPUMEHSATH 3TH
IIOHSATHSI TIPU ONMCAHUU CBOMCTB BELIECTB U UX MPEBPALLEHUH C
MTOMOMUIBIO MIeAarora.

XapakTepu3oBaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA BOIHI,
e€ poJib KaK pacTBOPUTEISI B IPUPOIHBIX MPOIIECCaX C OMOPOi
HAa IUIaH U CXEMY.

CocTaBnsTh ypaBHEHUS XUMHUUECKHUX PEAKIHA C y4aCTHEM BObI
C OIIOPOM Ha CXEMY.

OOBSCHATH CYIIHOCTh SKOJIOTMYECKHUX POOIIeM, CBSI3aHHBIX C
3arpsi3HEHUEM MTPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
MIpUMECEe, MEPHI 10 OXPaHE BOJ OT 3arpsA3HEHHUs MocIie
IIPEIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepuaa.

[T1anupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE
HKCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS, A€TIaTh BbI-

BOJIbI IO Pe3yJIbTaTaM 3KCIIEPUMEHTA M0 KOHTPOJIEM
Iefarora, C UCIoJIb30BaHUEM KIIMLIE.

CrnenoBaTh paBuiaM 06€30macHOM paboTHI B Ja0OpaTOpUu MPH
MCTOJIb30BAHUU XUMHUECKOW MOCY 1Bl U 000PYAOBaHUS MO
KOHTpOJIEM IeJarora.

[IpoBOANTH BBIYMCIIEHUS C IPUMEHEHUEM ITOHATHUS «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPEY C OMOPOi Ha (POPMYIIBI.

Hcnonp30BaTh MpH BHIOTHEHUN YYEOHBIX 3aJaHUH U B
MpoLIecce UCCIEI0BATENbCKON 1eATeIbHOCTH Hay4YHO-
MOMYJSPHYIO JTUTEPATYPY XUMHUECKOTO COAECPKAHUS,
CIpaBOYHBIE MaTepHalibl, pecypchbl MIHTepHeTa mox
PYKOBOJICTBOM II€/Arora.

BricTpauBath pa3BEpHYThIE MUCEMEHHBIE U YCTHBIE OTBETHI C
ormopoi Ha HHPOPMAITHIO U3 YIeOHHUKA U CIIPABOYHBIX



Bbruncienus MaTepuasoB, IPaMOTHO UCIOIb30BaTh U3y4EHHBIH
— C UCTOJb30BaHUEM MOHATHUS «MaccoBasi A0 MOHATHIHBIN ammapaT Kypca XUMHUU TIOCTIe PEABAPUTEITHHOTO
BEIIECTBA B paCTBOPE» CTPYKTYpUPOBaHUS MaTepuasa
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Tema 7. OcHOBHBIE
KJIACCHI
HEOpraHuYecKuX
coeTHHEeHH

(11 9)

Knaccudukanmst HEOpraHMIeCKuX COSTUHEHUH.
Oxcunpl: cocTas, Ki1accupuKkaius (OCHOBHbIE,
KHCIJIOTHBIE, *aM(pOTepHBIC, HECOJICO0pa3yIOIIUe Ha
npumepe okcuaa yriepoaa Il u okcuaa azora I,
HOMeHKarypa. [lomyuenue™ okcuos
(B3aMMOJICHCTBHE C BOJIOH, KHUCIOTAMH,
ISJIOYaMH ).

OcHoBaHusI: cOCTaB, Kiaccudukarus (IeIo9u 1
HEPAaCTBOPUMBIE OCHOBAHUS ), HOMEHKJIATYpa.
Kucnotsl: cocras, knaccudukaius, HOMEHKIATypa,
busnyeckue 1 XuMUYecKre CBONCTBA
(B3auMO/IeHiCTBHE C OCHOBHBIMU OKCUIAMH COJISIMH
Ha IPUMEPE COJISTHOM M CEPHOM KHUCIIOT), *CIOCOOBI
nosydeHus.™ Psijy ak THBHOCTH METaJUIOB.

Conu (cpennue): HOMEHKIIATypa, *CrocoOb
MOJIYYeHUS ™, B3aUMOJICHCTBUE COJIEH ¢ METaJllIaMH,
KHUCJIOTaMU, II€JI0YaMH U COJISIMH.

I'eneTnyeckas cBsI3b MEXKIy KilacCaMH
HEOPraHWYECKUX COCAMHEHUN. [ 'eHeTnueckue
panel. [Tousatre 06 ambOTEPHBIX THIPOKCUIAX HA
npuMepe IUHKA U aTIOMUHUS. XUMHYECKUE
CBOMCTBA - B3aUMOJCUCTBUE C KUCIOTaMU U
niesioyamu. PaznoxkeHue npu HarpeBaHUU.

JdemoHcTpanuu

OO0pa31pl HEOPraHMUECKUX BEIIECTB PA3TUUHBIX
KJIaCCOB.

B3anmopencTere pacTBOpa CEpHOM KUCIOTHI €
okcumom meau(ll).

Peakuus HelTpanuzauum.

BeITecHEeHHE OAHOTO MeTaJlIa APYTUM U3 PacTBOPA
COJIN.

JlaGopaTopHble U MpaKkTH4YecKne padoThl
JlaGopaTOpHBIE OTIBITHI:

28

Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETMHEHUN
1o mabJIoHYy.

CocraBieHne CXeM CTPOEHUSI OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCAMHEHHI Ha OCHOBE OMPEICICHUSI.

Cocranenue (GopMyJl OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
COEMHEHUI U Ha3bIBAHUE UX 10 MEKIYHAPOIHON U
TPUBHAIBHON HOMEHKJIATYPEe C MCIOJIb30BAHUEM OTIpEeeNICHUs U
TaOIHUIIBI PACTBOPUMOCTH.

KnaccudunupoBanue n3yyaeMbIX BEIIECTB [10 COCTaBY U
ceoticmeam ¢ OTOPOH Ha ONPEEICHUS, CXEMBI ¥ TaOJIUIlY
PacTBOPUMOCTH.

CocrapiieHre TabIUIbI TCHETUYECKUX PSJIOB U CXEMBI
«['eHeTnueckas B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCAMHEHUIN» MO pyKOBOACTBOM IeAarora.
[Iporuo3upoBaHre CBOMCTB BEIIECTB HA OCHOBE OOIINX
XUMUYECKUX CBOMCTB U3YyYEHHBIX KJIaCCOB, IPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCATCS C UCTOJIb30BAHUEM CXEMBI
«"eHeTnyeckast B3aMMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHUI» MO pyKOBOACTBOM IeAarora.
CocTtaBieHHne MOJICKYJISIPHBIX YPaBHEHUN PEAKIUM,
WJUTIOCTPUPYIOLIUX XUMHUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB U
Cnocobbl noy4enus BeleCTB U3YUEHHBIX KJIACCOB, FPYII, a
TaK>Ke MOJATBEPKAAIOIINX FT€HETUYECKYIO B3aUMOCBSI3b MEKITY
HUMH, C OTIOPOM Ha BEepOaTbHYIO CXEMY B KAYECTBE 3pUTEIHLHOM
OTIOPBI.

CocrapieHre MOJIEKYJIAPHBIX YPABHEHHI peakivil o cXxemaM ¢
npeBapUTEeNbHBIM 00CYXK/IEeHHEM BbIOOpa pearupyromnmx
BEIIIECTB.

Brruucnenue no ypaBHEHUSIM XUMHUECKUX PEAKIIMI KOJIMYECTBA,
00BbEMa, Macchl BEIIECTBA M0 KOJIMYECTBY, 00BEMY, Macce
peareHTOB WM MPOAYKTOB PEAKIIMH MO aJTOPUTMY.
[Tn1anupoBaHue U OCYIIECTBIICHUE Ha MMPAKTUKE XMMHUYECKOTO
IKCIIEPUMEHTA U HAOTIOCHHUSI IO PYKOBOACTBOM yUUTEIS.



B3auMoaeiicTBuE KHUCIOT C METAJLIaMH.
[Tony4yenne HepacTBOPUMBIX OCHOBAHUIA.
B3anmoneiicTBre HEpaCTBOPUMBIX OCHOBAHUH C
KHCJIOTaMHU.

Paznoxenune ruapokcuna meau(ll) mpu
HarpeBaHuMu.

[IpakTuueckas padoTa:

Ne 7. Pemienne sxcniepMMeHTaNbHBIX 3a4a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIMHEHUI».

Beruuciaenus
— M0 YPaBHEHUAM XMMHUYECKUX PEAKIINI

dopmynmpoBaHUe BEIBOJIOB IO Pe3yIbTaTaM dKCIIEPHMEHTA C
UCIOJIb30BAaHUEM OTIOPHBIX CIIOB.

dopmynMpoBaHHE ¢ TTOMOIIBIO TIEIArora M BBITIOJTHEHUE TTPABHIT
6e301acHoi paboTHl B 1TaOOPAaTOPUH MTPH UCTIOIH30BAHUHU
XUMHYECKON TIOCYIBI M 000PYIOBAHHS.

Hcnonp3oBaHre py BHIIOTHEHUN YIEOHBIX 3alaHUH U B
IpoIIeCcCe MCCIIEI0BATENBCKOM IEATEIbHOCTH HAYUHO-
HOMYJSIPHOM TUTEPaTypbl XUMHUYECKOTO COJICPKAHNS,
CIpaBOYHBIC MaTepHaIbl, pecypchl IHTEpHETa, OCYIIECTBICHHE
BBIOOpA 1101 PYKOBOJICTBOM II€arora.

BricTpanBaHue pa3BEPHYTHIX MUCHbMEHHBIX H YCTHBIX OTBETOB C
OTopoy Ha HHPOPMAITUIO U3 YUYCOHHUKA U CIIPABOYHBIX
MaTepHraloB, TPaMOTHOE MCIIOJIb30BaHUE U3YIEHHOTO
NOHATUIHOTO arnmapara Kypca XMMUHU C UCIIOJIb30BAHUEM IIJIaHA,
OTIOPHBIX CJIOB, AITOPUTMA.

Paznen 3. llepnoanyeckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jaemMeHToB JI. U. Menneneena.
Ctpoenne aToMoB. XUMHU4YecKasi CBsI3b. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peaknuu (15 )
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Tema 8.
IMepuoguyeckui 3aK0H
u Ilepuoagnueckas
CHCTEeMa XUHMHYECKUX
3JIEMEHTOB

Jl. U. Menpaese-eBa.
Ctpoenne atoma (7 9)

[TepBble MOMBITKY KJIACCU(PUKAIUN XUMUYECKUX
aneMeHTOB. [ToHSTHE O TPYIITax CXOAHBIX
3JIEMEHTOB (ILEIOYHbIE U MIET0YHO3EMENbHbIE
METaJIJIbI, TaJIOTE€HBI, THEPTHBIC Ta3bl).
*eMEeHTHI, KOTOPBIE 00pa3yIOT

aM(pOTEepHBIC OKCUIBI U TUIPOKCUIBL. *
[lepuoanueckuii 3akoH u [leprnonn-ueckas cucrema
XxuMHYecKuX 31eMeHToB /1. . MeHaeneena.
[Tepuonapl, rpynimel, noArpynmbsl. Ou3n4ecKuil
CMBICT MIOPSIIKOBOTO HOMEpa dJIEMEHTa, HOMEPOB
nepuoja u rpymibl.

Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP.
*U3otombl.* DnekTpoHbl. CTpOSHHE AJIEKTPOHHBIX
000J10YeK aTOMOB NEPBbIX 20 XUMHUECKUX
3neMeHTOB [lepuoauyeckoil cucTeMbl

J. 1. Menneneena.

XapakTepHucTUKa XUMHUYECKOT0 JIEMEHTA 110 €ro
nosioxeHuto B [lepuoauueckoit cucreme

JI. 1. Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB DJICMEHTOB
MAaJIBIX TEPUOJIOB ¥ TJIABHBIX MOATPYII B
3aBUCUMOCTH OT aTOMHOTO (TIOPSITKOBOTO)
HOMepa.™

*3nauenue [lepnoanueckoro 3akoHa

u [leproanueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHUSA HAYKU U MTPAKTUKH.
. Y. MeHnneneeB — y4€HBIM, IEJAror U
TpaKIaHUH. ™

JdemoncTpanuu

Kopotkonepuoanas u JyIMHHOTIEPUOUIHAS (POPMBI
[Iepronnueckoi CUCTEMBI XUMUYECKHUX 2JIEMEHTOB
. . Menneneena.

O3HakomIIeHHE ¢ 00pa3liaMi METaJIJIOB
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PackpbIBaTh CMBICT NEPUOJUYECKOTO 3aKOHA MOJI PYKOBOJCTBOM
nejarora.

[ToHnmaTh cyniecTBOBaHME MEPUOIUUECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHUX IEMEHTOB (U3MEHEHHUE PAINyCOB
aTOMOB U 3JIEKTPOOTPULIATEIbHOCTH ) U UX COETMHEHUN OT
MI0JIOKEHHUS B IEPUOJUUECKON CUCTEME U CTPOEHMSI aToMa C
HCIOJIb30BAHUEM CXEM U TaOJIuIl.

YcTaHaBnIMBaTh CBSI3b MEX]Y ITOJIOXKEHUEM AJIEMEHTA B
MEePUONYECKON CUCTEME U CTPOSHHEM €ro aToma (COCcTaB U
3apsia sapa, o01ee YMCIo IEKTPOHOB U paclpeiesieHne UX 1o
AJICKTPOHHBIM CJIOSIM) 110 00pa3iry.

IIporuo3upoBars XxapakTep U3BMEHEHHS CBOMCTB JIEMEHTOB U UX
COEAMHEHMH 1o rpynmnamM u nepuoaam Ilepuogunueckoi
CUCTEMBI C IIOMOIIBIO N1€Arora.

XapakTepu30BaTh XUMHYECKHUE SJIEMEHTHI IIEPBBIX TPEX
NIEPUOOB, KU, KAIbLHS 110 UX IOJI0KEHUIO
B [lepnoanueckoii cucreme 1. 1. Menneneena.

CrnenoBatb mpaBuiaM 0e301acHON pabOTHI B JIAOOPATOPUH NIPH
MCTOJIb30BAHUU XUMHUECKON MOCY Bl U 000PYAOBaHUS MO
KOHTPOJIEM I1€/1arora.

BricTpauBarh pa3BEpHYTHIE TUCEMEHHBIEC U YCTHBIE OTBETHI C
oropoit Ha HHPOPMAIIHIO U3 YIEOHUKA U CIIPABOYHBIX
MaTEepUajoB, IPAMOTHO UCIOJIb30BaTh U3y4EHHBIN
MOHSATUHHBIN anmnapar Kypca XMMHUU NIOCII€ CTPYKTYpUPOBaHUS
MaTepuasa ¢ UCIOJIb30BAHUEM KIIUIIE.

Hcnonp30BaTh IpU BHINOTHEHUH YU€OHBIX 3aJaHUM TEKCThI
yueOHHKa MOCTIe CTPYKTYPUPOBaHHS MaTeprasia, ClipaBOYHbIe
Matepuaisl (Ileproanyueckyro cucTeMy XUMHUYECKUX
anemeHToB /1. 1. MenaeneeBa, TabauIly paCTBOPUMOCTH
KHUCJIOT, OCHOBaHUMU U COJIEN B BOJIE, DIIEKTPOXUMHUYECKHUH P
HaIpsDKEHUN METAIIIOB).

Hcnonp30BaTh NpU BHIOJHEHUH YU€OHBIX 3aJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON EATEIBHOCTH HAyYHO-
MONYJIIPHYIO JIUTEPATYPY XUMUUYECKOTO COACPIKAHNUS,



Tema 9. Xumuueckas
c¢BsI3b. OKHCJIUTEIBLHO-
BOCCTAHOBHTEJIbHBIE
peakuuun

(8 1)

N HEMCTAJIIIOB.

JlaGopaTopHble U MpaKkTH4YecKne padoThl
JlaGopaTOpHBIii OMBIT:

B3anmoneiicTBre ruipokcuaa IMHKa ¢ pacCTBOpaMu
KHCJIOT U HIeJIouei

*INEKTPOOTPHUIIATETHLHOCTH* aTOMOB XMMHUYECKUX
DJIEMEHTOB.

Xumuueckas cBs3b (HOHHAs, KOBaJICHTHAsI MOJISIpHAs
Y KOBAJICHTHAsI HETIOJIIpHAs!).

CreneHb OKUCIIECHMUS.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITUN
(OBP). ITpouecchl OKMCIEHUS U BOCCTAHOBJICHUSI.
OxucIUTEeNN ¥ BOCCTAHOBUTEIH.

JdemoHcTpanuu
OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pCaKknuu:
rOpeHHe, peaKkuu pa3IoKeHUs, COSTUHEHUS

31

CIIpaBOYHBIE MaTepHallbl, pecypcsl MHTepHETa mox
PYKOBOJICTBOM I1€/1arora

PackpbIBaTh CMBICI H3y4aE€MbIX TOHATHI MOJI PYKOBOJICTBOM
rejarora.

Onpenenars BUl XUMHUYECKON CBSI3H B COEAMHEHUH C
HCIIOJIb30BAHUEM CXCM.

Onpenenars CTENEHb OKUCIECHUS] XMMUYECKOTO JIEMEHTA 10
(dbopMyIie ero COeTUHEHUS C UCIIOJIb30BAHUEM ATOPUTMA.

Onpenensars 3JeMeHT (BEIIECTBO) — OKUCIIUTENb U DJIEMEHT
(BemecTBO) — BOCCTAHOBUTEIIb.

OOBSCHATH CYIIHOCTD MPOIIECCOB OKUCIICHHS M BOCCTAHOBIICHUSI.

CoCTaBISATh AIEKTPOHHBINA OallaHC ¢ YIETOM YMCiIa OTJAaHHBIX U
MPUHSATHIX 3JIEKTPOHOB.

CocTaBiATh ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHON
PEaKINH 10 aJrOpUTMY pazdopa OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHOM pEAKLINH.



9 KJIACC

(2 4 B HEAEIMIO, BCETO 68 4, U3 HUX 4 4 — pe3epBHOE BpEMsI)

Hcnonp30BaTh IpU BHINOTHEHUH YU€OHBIX 3aJaHUM TEKCThI
yueOHHUKa Mociie CTPYKTYpUPOBaHUs MaTepuraa, ClipaBOYHbIe
MaTepuaibl (IEPUOIUYECKYIO CHCTEMY XUMUYECKUX JIEMEHTOB
. 1. Menneneesa, TaOJIHIly paCTBOPUMOCTH KUCIIOT, OCHOBaHUI
Y COJIEN B BOJIE, AJIEKTPOXUMHUYECKUM Psii HAPSHKEHUI
METaJlIOB).

IIpumepHbIie TeMbI,
packpbIBaOIIue
JaHHBIN pa3aen

NMPOrpamMmbslI,
U KOJIMYeCTBO YacCoB,
OTBOJAMMOE HA UX
HU3ydeHue

OcHOBHOe coep:kaHue

OcHOBHbIE BH/IbI 1eATETbHOCTH
o0yuarwumuxcst

Paznen 1. BemecrBo u xumuueckune peakoun (17 1)
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IloBTOpEHUE M
yriay0JieHne 3HAHU I
OCHOBHBIX pa3/JeJioB
Kypca 8 kiacca

(5 9)

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema
xumMuueckux ssemenToB J[. . Meneneena.
Ctpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX
MEPUOJ0B, KM, KAIBIMUS U UX

COCIMHEHUI B COOTBETCTBHHU C IIOJIOKCHUCM
3JIEMEHTOB B MEPUOJUYECKON CUCTEME U CTPOCHUEM
HX aTOMOB.

Knaccudukanust 1 HOMEHKIIaTypa HEOPTaHHYECKUX
BEIECTB (MEXAyHA-POIHASI U TPUBHAIIbHAS).
XHMHUYECKHE CBOMCTBA BEMISCTB, OTHOCIIIUXCSA K
Pa3JIMYHBIM KJIacCaM HEOPTraHWYECKUX COCIUHEHUM,
MX T€HETUYECKas CBSI3b HEOPTAHMYECKUX BEIIECTB.
CrpoeHnue BelecTBa: BUAbl XUMUYECKOM CBSI3U U
THUIIB KPUCTAIUIMYECKUX PEIIETOK. *3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX CTPOECHHUS. ™
JdemoHcTpanuu

1. Mogenu KpUCTALITUYECKUX PEIIETOK
HEOPTraHUYECKHUX BEILIECTB.

2. KopoTkonepuoiHast ¥ IJTHHHOTIEPHOTHAST (DOPMBI
[Iepronueckoi CUCTEMBI XUMUYECKHUX 2JIEMEHTOB
J. . MenneneeBa

XapakTepru30BaTh XMMUYECKHUE HIEMEHTHI IIEPBBIX TPEX
[IEPUOJIOB, KAJIA U KAJIBLIM 110 UX IOJI0KECHUIO
B [lepnonnueckoii cucreme /1. 1. MenaeneeBa ¢ onopoi Ha
AJITOPUTM.

KnaccugunupoBars 1 Ha3bIBaTh HEOPraHUYECKHE BEILIECTBA
M3YUEHHBIX KJIACCOB C OMOPOM Ha CXeMy, TaOIHILy
PacTBOPUMOCTH.

OnwuceiBaTh 00IIME XMMUYECKHE CBOWCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, TOATBEPXKAATh CBOMCTBA MPUMEPAMU
MOJIEKYJIAPHBIX YPaBHEHUM XUMUYECKUX PEAKLUN C OIIOpOM
Ha CXEMYy.

OnpenensaTb BUA XMMUUECKOHN CBSI3U U THUIT KPUCTAITINYECKON
PEIIETKH BEIECTBA C OIIOPOU HA CXEMY.

[Iporno3upoBaTh CBOKCTBA BELIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS MOCJIE IPeABAPUTEIBLHOIO pazbopa.

BricTpauBarh pa3BEPHYTHIC IUCEMEHHBIEC U YCTHBIE OTBETHI C
Omnopoi Ha
uHpOpMaIKIo U3 yueOHUKA U CIIPABOYHBIX MaTepPHAaJIOB,
IPaMOTHO UCIIOJI30BaTh U3YYCHHBIN IOHATUMHBIN anmapar
Kypca XUMHH.

Hcnonp30BaTh npy BHITOTHEHUN YYEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON NEATEIBHOCTH HAyIHO-
MONYJIAPHYIO JIMTEPATYPY XUMUYECKOTO COACPIKAHNUS,
CIIPaBOYHbIE MaTepHualbl, pecypcsl IHTEpHETa IO
PYKOBOJACTBOM I1€1arora.
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Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH

XHMHMYECKHX peaKkuni
(4 1)

Knaccudukanus XuMHUECKUX peaklUi MO pa3IudyHbIM
npu3HaKaM (10 YHCITy U COCTAaBY y4acTBYIOIIUX B
peaKIu BEIIECTB, * 110 TeroBoMy 3G (HEKTy, 1Mo
M3MEHEHHUIO CTENIEHEH OKUCIICHUS XUMUYECKUX
3JIEMEHTOB, 110 00PaTUMOCTH, 10 YYaCTHIO
Karaiau3aTopa).™

*JK30- ¥ SHAO0TEPMHUUECKHE PEaKIuy,
TepMOXUMHUYECKHE ypaBHeHUs. [loHsITHE O CKOpOCTH
XUMUYeCKOoU peakuuu. [loHATHE 0 TOMOTEHHBIX U
reTeporeHHbIX peaknusx. [lousarue 06 oOpaTuMbIx

U HEOOpaTHMBIX XUMHUYECKUX peakuusax. [TonsTue o
XUMHUYECKOM paBHOBecHU. DaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMUYECKOM peaKkiuu 1 MOJI0KEHHUE
XUMHYECKOI'O PAaBHOBECHSL. ™
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
(9TEKTPOHHBIN OalaHC OKUCITUTETHHO-
BOCCTAaHOBUTEIHHON PEAKIINH).

JdemoHcTpanuu

1. 3aBUCHUMOCTH CKOPOCTH XMMHYECKON PEAKIIMH OT
pa3IUYHBIX (PaKTOPOB.

2. BoznelicTBue kaTanu3aropa Ha CKOPOCTh
XUMHUYECKOW PEaKIru.

3. Ilpumepsl HEOOPATUMBIX U OOPATUMBIX PEAKIIUH.
4. CmenieHre paBHOBECHSI XMMUYECKOW pPEaKIIHH.

Beruuciaenus
— KOJIMYECTBA BEIeCTBa, 00hEMa M MacChl pEareHTOB
WJIY TIPOAYKTOB 10 YPABHEHUSIM XUMHUYECKUX PEAKLUAN

PackpbIBaTh CMBICT U3y4aeMbIX OHATUH U IPUMEHSTH 3TH
MOHSTHUSA MPU ONMCAHUU CBOMCTB BELIECTB U UX
MPEBPAILICHUH.

KnaccudunupoBars XHMHUECKHE PEAKITHH 110 PA3TUIHBIM
MIPU3HAKAM.

YcranaBinuBaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOW pEeaKLUU
OT pa3INYHBIX (PAaKTOPOB MOJI PYKOBOJICTBOM yUHUTEIIS.

[Iporuo3upoBarh BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBUAX MOCIIE
IpeBapUTEIbHON PAOOTHI.

Onpenenars OKUCIUTENb U BOocCTaHOBUTENL B OBP.

CoCTaBISATh IEKTPOHHBIN OalTaHC PEaKIIUH.

[Tpon3BOUTE BEIYMCIIEHUS 10 XUMUYECKUM YPABHEHUSAM I10
AITOPUTMY.

BeicTpanBaTh pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha HHPOPMAITHIO U3 YIeOHHKA U CIIPABOYHBIX
MaTepuaioB, FPAMOTHO UCIOJIb30BaTh N3yYEHHBII
MOHSATUMHBIN anmnapar Kypca XuMUH IIOCIIe
MpEeABAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Hcnonp30BaTh NpU BHIOJHEHUH YU€OHBIX 3aJaHUM U B

MPOLIECCe UCCIeI0BATENbCKON NeSTEIbHOCTH Hay4yHO-
MOMYJSIPHYIO JINTEPATYPYy XUMHUUYECKOTO COJEpKaHus,
CIpaBOYHbBIE MaTepuabl, pecypcsl HTepHETa mociie
KOHCYJIbTAIMH C MEJarorom.
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Tema 2.
DJIEKTPOJIMTHYECKAS
JUCCOI AU,
XuMHYeCKHEe peakuuu
B pacTBopax

(8 9)

Teopus 3IEKTPOTUTUYECKON JUCCOLMAIINH.
DIEKTPOIUTHI U HEJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
*MexaHu3M TUCCOLUAINH BEUIECTB C Pa3IMYHBIMU
BUJAMH XUMUYECKOH cBA3U. CTEeNeHb AUCCOIUAIHM.
CwbHBIC U CTTA0BIC SJICKTPOITUTHI.

Peakmii noHHOTO 0OMEHA, YCIOBHSI UX TPOTEKAHUSI.
NoHHble ypaBHEHUS PEAKIUM.

XUMHYECKHE CBOMCTBA KHCIOT, OCHOBAaHUM U COJICH B
CBETE MPEJCTABICHUN 00 JIEKTPOTUTHICCKON
nuccouuanuu. Cpena pactsopa. [lonsrue o ruapoinnse
CoJIeH.

KauecTBeHHbIE peakiii Ha KATUOHBI

Y QaHUOHBI : XJIOPUI-, OPOMHUI, HO3UI-, CYIb(aT-,
KapOoHaT-, cuiIMKaT-pocaT- aHKOHBI, THAPOKCHUI-
MOHBI KaTHOHBI AMMOHHUS, MarHM, KaJIbITU,
AITIOMUHMS, Kene3a 2+, 3+ , IMHKa, TPUCYTCTBYIOIINE
B BOJHBIX PacTBOPAX..

*

JdemoHcTpanuu

DneKTpudecKasi MPOBOJUMOCTh PACTBOPOB BEIIECTB;
JBUKEHHE HOHOB B 3JIEKTPUUECKOM IOJI€.

OnbIThI, HJUTIOCTPUPYIOLIUE IPU3HAKY IPOTEKAHUS
peakIuiit HFOHHOTO OOMEHa.

OneITHI IO ONPEAETIEHUIO CPEBI B pacTBOpax CoJiei
(xmopua HaTpHs, KapOoHAaTa HATPHS, XJIOPHIA
[IUHKA).

JlaGopaTopHble U MIPaKTUYeCKHUe

padoTsbI

JlaGopaTOpHBI OTIBIT:

Ne8Peakiun HOHHOTO OOMEHa B pacTBOpax
3JIEKTPONUTOB: cynbdaTa meau(1l)

U ENoun, KapOoHaTa HATPUS U COJITHOM KUCIIOTHI,
peaKIus HeUTpaIn3auuy MEXAY TMAPOKCHIOM Kalus
Y COJISTHOM KMCJIOTOM.

PackpeIBaTh CMBICIT U3y4aeMBIX TOHATHH, & TAKKE CMBICIT
TEOPHUH DJIEKTPOJIUTHYECKON JUCCOLUALIMKU C OTIOPOM HA
CXEMBI.

OOBACHATH IPUUUHBI DIEKTPOIPOBO/I-

HOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO MIEJArora.

CocTaBnsATh ypaBHEHHS JUCCOLUALIMN KUCIIOT, MEN0YEeN 1
COJICH, TIOJIHEIC
U COKpalIEHHbIE HOHHBIC YPABHEHUSI XUMUUYECKUX PEAKLIUU
HMOHHOTO OOMEHa.

[InannpoBaTh ¥ OCYLIECTBIISATH HA IPAKTUKE XUMUYECKUE
HKCHEPUMEHTBHI, IPOBOIUTH HAOIIOJCHHS, A€TaTh BBIBObBI
10 pe3yJIbTaTaM 3KCIEPUMEHTA I10CIIE NPEABAPUTEIbHON
paboTHI.

CrnenoBatb mpaBuiaM 6e301acHON pabOTHI B 1aOOPAaTOPHH
IIPU UCTIOJIB30BAaHUU XUMHUYECKON TIOCYIbI U 000PY10BaHMS
I10J1 KOHTPOJIEM IE€Jarora.

[Tpon3BOIUTH BBIYUCIICHUS IO XUMUYECKUM YPaBHEHHSM.

BoicTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha HHPOPMAITHIO U3 yIeOHHUKA U CIIPABOYHBIX
MaTEpUajIOB, IPAMOTHO UCIOIb30BaTh N3y4EHHBIN
MOHATUMHBIN anmnapar Kypca XuMUH I10CIIe
IIPEBAPUTEIIEHOTO CTPYKTYPUPOBAHUS MaTepraa.

Hcnonp30BaTh npyu BRITOJHEHUN YYEOHBIX 3a/laHUH U B
IIPOLIECCE UCCIIEN0BATENbCKON NEATEIBHOCTH HAYyIHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEpKAHUS,
CIPaBOYHBIE MaTepHualsbl, pecypcsl HTEepHETa nocie
KOHCYJIbTAIlUH C [1€ar0roM.
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Ne9. KauecTBeHHbIEC peaKIMd HAa HOHBI B PACTBOPE.

[IpakTrueckas padoTa:
Ne 1. Pemienune sxcniepMMeHTaIbHBIX 3a7a4 10 TEME.

Broruucienus
— 10 YPaBHEHUSAM XUMHUYECKUX PEAKIINI1

Paznen 2. HemeTa/uibl M UX coemHeHust (24 1)
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Tema 3. O6mas
XapaKTepuCTUKA
XHMHYECKHX IJIEMEHTOB
VIIA-rpynnsi.
I'ajorennl

(4 1)

OO6mas xapakTepucTuKa rajoreHoB. OcoOeHHOCTH
CTPOCHHS aTOMOB 3TUX JIEMEHTOB, XapaKTEePHbBIC /IS
HUX creneHu okucieHus. CtpoeHue u pusnueckue
CBOMCTBA NPOCTHIX BELIECTB — raJIOI€HOB.
XUMHUYECKUE CBOMCTBA HA MMPUMEPE XJI0pa
(B3auMOJIeHCTBHE C METalIaM1, HEMETaJUIaMU
(BOZOPOIOM H KHCIOPOIOM), *Iieiouamu™).
Xnoposogopona. CosssHas KUCI0Ta, XMMUUECKHE
CBOMCTBa, *nonydeHune™, mpumeHnenue. KauecrBeHHbIC
peakLuu Ha rajloreHuI-uoHbl. *JlelicTBre Xjopa u
XJIOPOBOJIOPO/Ia HA OpPTraHU3M 4YeloBeKa.™ BaxkHelmme
XJIOPUJIBI U UX HAXOXKACHHUE B TIPUPOJIC.

JdemoHcTpanuu
Buneomareprabl: TaIOTCHBI M UX COCIMHCHUSL.
OO0pa31bl XJIOPUIOB.

JlaGopaTopHble U MpaKkTHYecKne padoThl
JlaGopaTOpHBIii OMBIT:

Pacno3naBanue XJI0pua-HOHOB.

[IpakTuueckas padora:

No 2. TTosmyueHne COMIHON KUCIIOTHI, U3yYEHUE €€
CBOJCTB.

Beruuciaenus
M0 YPABHEHUSIM XUMHUYECKUX PEAKIUM.

OOBSICHATH 001IIHE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
HEMETAJUIOB U MX COCMHEHHI B Mpe/enax MajiblX IepHO/IOB
U r1aBHBIX noArpymnn [lepuoauueckoil CUCTEMbl XMMUYECKUX
AJIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C UCIIOJIb30BaHUEM
CXEMBL.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB TAJIOTCHOB (HA TPUMEPE XJI0pa) 1
CJIO’KHBIX BEILECTB (XJIO0POBOJOPO/Ia, XJIOpUAA HATPHSL),
CHOCOOBI UX MOJIyYEHUsl, IPUMEHEHUE U 3HAUeHUE B
IIPUPOJIE U )KU3HU YEJIOBEKA M10CIIE CTPYKTYPUPOBAHMUS
MaTepuaa.

OnpenensTs raloreHu1-MOHbI B paCTBOPE C UCIIOJIb30BAHUEM
Ta0IuIEl " XapaKkTepHbIe peaKIluy Ha aHUOHBI'".

[TnmannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYIECKUE
AKCIEPUMEHTBI, TPOBOIUTH HAOIIOICHNS, I€1aTh BBIBOBI 110
pe3ysbTaTaM SKCIepUMEHTa MOCIIe TPeIBAPUTEIbHOM
paboThLI.

Tema 4. O6mas
XapaKTepUCTHKA
XHMHYECKHX 3JIEMEHTOB
VIA-rpynnsbi. Cepa u eé
coennHeHus (5 1)

OOm1ast XxapakTepUCTHKA 371eMEeHTOB VIA-TpymIIbL.
OCOOEHHOCTH CTPOEHUS ATOMOB 3THUX 3JIEMEHTOB,
XapaKTepHBIE Ul HUX CTeNeHu okucieHus. CtpoeHue
U (U3MUECKUe CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U CEPHI.

AnnoTponHsle MOAU(DUKALNN KUCIOPOJIA U CEPBI.
XuUMHUUYECKUEe CBOMCTBA cepbl. B3aumopeiicteue ¢
HEMETAJJIaMH - BOIOPOAOM U KHCIOPOIIOM,
MeTaIaMH, KOHLICHTPUPOBAHHBIMU a30THOM U CEPHOM

OOBsACHATH 001IE 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
37eMeHTOB VIA-Tpynnbl U UX COeTUHEHU
C Y4E€TOM CTPOEHMS UX aTOMOB C OIIOPOM Ha CXEMY
"M3MmeHeHure paanycoB B noarpynmnax'.
XapakTepu3oBaTh PU3NIECKUE
U XUMHUYECKHE CBOMCTBA MIPOCTOr0 BEIIECTBA CEPhI U €€
COEJIMHEHUH (CepOoBOIOPO/Ia, OKCUIOB CEpPhI, CEpHOM
KHCJIOTHI, CYJTb(aTOB), CIIOCOOBI UX
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kucinotamu. CepoBOIOPOI, CTPOCHHE, PUIUICCKUE

U XUMUYECKUE CBOMCTBA (KUCIOTHBIC U
BOCCTaHOBUTENbHbIE). OKCHUIIBI CEPBI KaK
MPEICTABUTENIN KHUCIOTHBIX OKCUIOB. CepHas
KHCTI0Ta, GU3NYECKHE U XUMUYECKHE CBOMCTBA
(oO1mme Kak mpeACcTaBUTENS Kiacca KHCIOT

u *cnennduyeckue®), npumenenue. CepHucTas
KHCTIOTA.

*XuMHUeCKre peaKIlny, JeKallie B OCHOBE
MPOMBINIJICHHOTO CIIOC00a MOYYeHHS CePHON
KHUCJIOTHI. ATNNapaTsl U MPOTEKAIOIINE B HUX
MPOIIECCHI (Ha MPUMEpPE MPOU3BOJICTBA CEPHOI
KHCJIOTHI). ™

Conu cepHOM KHUCTIOTHI, KAUECTBEHHAS peaKIus Ha
cynbdaT-uoH.

Haxoxnenue cepsl U €€ COeIMHEHN B IPUPOJIE.
*XUMHYECKOe 3arpsI3HEHUE OKPYKAIOIICH CPeIbI
COCTMHEHUSIMU Cepbl (KHUCIOTHBIE TOXK/IH,
3arpsi3HCHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0
MpeA0TBpPALIECHUS. *

JdemoHcTpanuu

Komnekuu (BugeoMarepuansl): cepa u eé
COETUHEHMUSI.

OO0yrnvBaHue caxapa Mo I1eiCcTBUEM
KOHIIEHTPUPOBAHHOU CEPHOM KHCIIOTHI.

JlaGopaTopHble U MpaKkTHYecKne padoThl
JlaGopaTOopHbIE OMBITHI:

O6HapyxeHue cynbdaT-uOHOB.

BsaunmoneiicTBue pa30aBIeHHON CepHOI KUCIOTHI C
LIUHKOM. Bpruncjienust

110 YPABHEHUSIM XUMUUYECKHUX PEAKLIAN

IIOJIy4€HUs1, IPUMEHEHNE U 3HAUEHNE B IPUPOJIE U JKU3HU
YesioBeKa ¢ OMOpOoil Ha CXeMy U IUIaH.

OnpenensaTs HanMuKue Cyab(haT-nOHOB B PaCTBOPE.

OOBSICHATH CYIIHOCTh SKOJIOTMYECKHUX POOIIeM, CBSI3aHHBIX C
nepepaboTKOIM CoeNMHEHNU Cephl OCTe CTPYKTYPHUPOBAHHUS
MaTepuaa.

[InaHnpoBaTh U OCYIECTBIIATH HA IPAKTUKE XUMUYECKHE
AKCHEPUMEHTBI, TPOBOIUTH HAOIIOICHNS, IE€1aTh BBIBOBI 110
pe3yabTaTaM 3KCIIEpUMEHTA.

CrnenoBaTh paBuiIamM 06e30macHOM paboThI B JabopaTopuun
MIPU UCTIOJIb30BaHUN XMMUUYECKON TIOCYIbI M 000PYTOBaHHUS
M0J1 pyKOBO/ICTBOM II€/1arora.

[Ipon3BOANTE BBIUMCIIEHUS 110 XUMUYECKUM YPaBHEHUAM 110
AJITOPUTMY.

Hcnonp30BaTh npyu BHITOTHEHUN YUEOHBIX 3a1aHUM TEKCTHI
yaueOHmKa, cripaBouHbie MaTepuaisl ([lepuoaudeckyro
cucreMy xumudeckux siuemeHToB 1. . Menneneesa,
TaOIUILy PACTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIeH
B BOJIE, IEKTPOXUMHUUYECKUH PsIi HAIPSDKEHUIN METAILIOB).

Hcnonb30BaTh NpH BHITOJHEHUH Y4EOHBIX 33/1aHUH U B
IIPOLIECCE MCCIIEN0BATENBCKON AEATENBHOCTH HAYYHO-
MOMYJIIPHYIO JINTEPATYPy XUMUYECKOTO COICPIKaHus,
CIpaBOYHbIE MaTepHaibl, pecypchl IHTepHETa rocie
KOHCYJIbTAIlUH C TIeIaroromMm
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Tema 5. O6masn
XapaKTepUCTHKA
XMMHYECKHX 3JIeMeHTOB
VA-rpynnsl. A30T,
dochop u nx
COeJUHEHHSA

(7 1)

OO0m1as XxapakKTepUCTUKA JIEMEHTOB V A-TPYIIITHI.
OCOOEHHOCTH CTPOEHUS ATOMOB 3THUX 3JIEMEHTOB,
XapaKTEepHBIE /ISl HUX CTETIEHU OKHCIICHUS.

A30T, pactipocTpaHeHHE B IpUpoje, GU3NIECKUE U
XUMHYECKHE cBOMCTBAa. KpyroBopoT a3ora B mpupo/Ie.
AMMUak, ero pu3nYecKue U XUMUYECKHE CBOMCTBA,
nosryueHue u npumeHenue. Coinu aMMOHUS, UX
buznyecKre 1 XUMUIECKIE CBOMCTBA, IPUMEHEHHE.
KauectBeHHast peakuiys Ha HOHbI AMMOHHUSI.

A3oTHas KucioTa, €€ GU3NIeCcKre U XUMHUIECKUE
cBolcTBa (00IIME KaK IPEICTaBUTEINS Kilacca KUCIOT
u *cnenuduyeckune™). * A30THCTas KUCIIOTA.
Hcrnonb30BaHNe HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MHHEPAIBbHBIX YI0OpeHU. >

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSMU a30Ta (KUCIOTHBIC 0K,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB).

®docdop, *amutoTponnsie Monupukanuu Gocdopa*,
duznyecKre 1 XUMUIECKIE CBONCTBRA.

Oxkcua pocdopa(V) u pochopHas kucnora,
¢u3nueckre 1 XMMHYECKHE CBOMCTBA, *noaydyeHne.™
*KauecTBeHHas peakius Ha ¢pochar-uoHbL™
*Ucnonbs3zoBanue GpochaToB B KauecTBE MUHEPATBHBIX
ynoOpeHuit.* 3arps3HeHne MpUpPOIHBIX BOJOEMOB
docpatamu.

JdemoHcTpanuu

Komnekiun: gpocdop u ux coequHeHusI.
B3anmoneiicTBre KOHIIEHTPUPOBAHHON a30THOM
KHUCIIOTEI C MEABIO.

JlaGopaTopHble U MpaKkTHYecKne padoThl
JlaGopaTOopHbIE OMBITHI:

1. B3auMonencTBHE coieil aMMOHUS C MIEIOYLIO.
2. O3HakoMJIeHHE ¢ 00pa3laMH a30THBIX U

OOBSCHATH 00IIHME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
3J1IeMEHTOB VA-Tpynisl U UX COEAUHEHUN C yUETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA
MPOCTHIX BEMIECTB a30Ta M ¢ocdopa U X COSTUHECHUN
(ammuaka, coseit aMMOHMS, @30THOM KUCIOTHI, HUTPATOB,
okcuaa docdopa(V) u dhochopHoii KUCIOTHI, PochaToB),
CIOCOOBI UX MOJTYYCHHUs, IPUMEHEHUE U 3HAYCHHUE B
MIPUPOJIE U )KU3HU YEJIOBEKA C UCIOJIb30BAHUEM CXEMBI.

OnpenensaTb HOHBI aMMOHHUA U GochaT-HOHBI B PaCTBOPE C
HCIIOIB30BaHUEM TAOIUIIHI "X apaKTepHbIe peaKIuu Ha
KaTHOHBI U aHUOHBI".

OOBSICHATH CYIIHOCTh SKOJIOTMYECKHUX POOIIeM, CBI3aHHBIX C
HaXO0XKJICHUEM COeIMHEHUH a30Ta u pochopa B
OKpY>Karolllen cpene.

[InanupoBaTh ¥ OCYLIECTBIISTH HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOCHHUSI, IEIaTh BHIBOIBI
10 pe3yJIbTaTaM 3KCIEpU-MEHTA.

CrnenoBatb mpaBuiaM 0e301acHON pabOTHI B 1aOOpaTOPHH
MIPU UCIIOJIb30BAHUH XUMHUYECKOI MOCyIbl U 000pyA0BaHUS.

[Ipon3BOANTE BBIUMCIIEHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnonp30BaTh IpU BBHIOTHEHUH YU€OHBIX 3aJaHUM TEKCThI
yueOHMKa, CIIPaBOYHBIEC MaTEepUabI (IEPUOINIECKYIO
cuctemMy xummudeckux 3nmeMeHToB 1. 1. Menneneena,
Ta0JIUIly pACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJICH B
BOJIE, JIEKTPOXUMHUYECCKUHN DSl HAMPSDKCHU METAJIIIOB).

Hcnonp30BaTh npyu BHITOJTHEHUN YYEOHBIX 3a/laHUH U B

IIPOLIECCE UCCIIEN0BATEIBCKON ACSATEIBHOCTH HAYYHO-
HOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEPKAHUS,
CIIpaBOYHBIE MaTepuaibl, pecypchbl IHTepHETA Iociie

KOHCYJIbTAIlUHU C II€Aarorom
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dbochopHBIX yI0OpEHUIA.
[IpakTuueckas padora:
Ne 10. TTonyyenne amMmmuaka, U3y4eHHE €ro CBOMCTB.

Bruruuciaenus
110 YPAaBHEHUSIM XUMHUYECKUX PEaAKIINi

Tema 6. O61mas Yriepon, amioTponHbie MoAu(pUKAIY rpadur, OOBSICHATH 001IIME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
XapakTepuc- anma3. BzaumopeiicTBue ¢ MeTajslaMy, HEMETaJIaMH, a1eMeHTOB [VA-Tpynnbl 1 X COETUHEHUN ¢ YUETOM
THKA XUMHYECKUX KOHILICHTPUPOBAaHHBIMH a30THOM U CEPHOI KUCIOTAMH, | CTPOCHHS UX aTOMOB.
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3j1eMeHTOB [VA-
rpynmsbi.

Yriaepoa v KpeMHUI U
HX COeIMHEHUS

(8 1)

pacnpocTpaHeHue B pupoje, puandeckue u
XUMHUYECKHe CBOMCTBa. Ancop6Oiusi. KpyroBopot
yriaepoja B MPUPOJIE.

Oxcupel yriaepojaa, ux pu3udeckue U XUMHISCKHe
CBOICTBA, UX JEHCTBUE HA KUBbIC OPTAHU3MBI,
MIOJIyYEHUE U IPUMEHEHHE. *IKOIOTMUECKNE
npoOJIeMBbI, CBsI3aHHBIE C OKcuaoM yriepona(lV);
TUIO0TEe3a INI00ATFHOTO MOTETICHUS KITUMAaTa,
NMapHUKOBBIN Y DexT.™

VYronbHas KUCIIOTA U €€ COJH, UX (PU3NYECKHe U
XUMHUYECKHE CBOIMCTBA, MOJIyYeHHUE U IPUMEHEHHE.
KauecTBenHas peakiusi Ha KapOOHAT-HOHBI.
*TlepBoHauaabHBIC OHATHS 00 OPraHUYECKHUX
BEIIECTBAaX KaK O COCUHECHHSIX yriIepoia:
0COOEHHOCTH cocTaBa u cTpoeHus. [lonarue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KHUPaAX, OCIKaX,
yriaeBojaax. MarepuanbHOE €MHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAMHEHHM.™

*Kpemuuit, ero ¢pusnueckue 1 XUMHIECKHE CBOUCTBA
(Ha mpuMepe B3aUMOJACUCTBUS C METAIIJIaMH U
HEMETAJUIAMH ), TIOTy4YeHUE ¥ PUMEHEHHE B
AJIEKTPOHHUKE. ™

*CoenuHeHus: KpeMHUs B mpupoje. Oomime
npeacTaBieHus 00 okcuae kpemuusa(I1V) u
KpEeMHUEBOU KucoTe. CUITUKATHI, UX UCIIOJIb30BAHUE
B OBITY, MEUITMHE, TPOMBIIINICHHOCTH. BaxkHelme
CTPOUTEINIbHBIC MaTepPHAIIbl: KEPaMHUKa, CTEKJIO,
IIEMEHT, OCTOH, kKene300eToH. [Tpobaemsr
0€30MMacHOT0 UCTOIB30BAHUS CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHOM KHU3HU. ™

JdemoHcTpanuu

Mopenn KpUCTaUTMYECKUX PEIIETOK aaMasa,
rpaduTa, MOJIEKYJIbI QyJuIepeHa.
AncopOuus pacTBOPEHHBIX BEIIECTB

Xapaktepu3oBaTh GU3MYECKUE U XUMHYECKUE CBOMCTBA
MPOCTBIX BEIIECTB yIiepoJa U KPEMHUS U UX COCTUHEHUM
(OKCHIOB yriIepo/ia, YrOJdbHON KUCIOTHI, KApOOHATOB,
OKCHJIa KPEMHUSI, KPDEMHHEBOM KHUCIOTHI, CUIIMKATOB),
CHOCOOBI UX MOJIyYEHUsl, IPUMEHEHUE U 3HAaUeHHE B
MPUPOJIE U )KU3HU YEIOBEKA.

Onpenensath kapOOHAT- U CUITUKAT-

HOHBI B pacTBOpE.

OOBSCHATH CYIIHOCTh SKOJIOTMYECKHUX POOIIeM, CBSI3aHHBIX C
HaXO0XJACHUEM YTJIEKUCIIOTO T'a3a B OKPYKaIOLIEN cpese.

WnmocTpupoBaTh B3aUMOCBSI3b HEOPTaHUYECKUX COSTUHEHUI
yriepoaa U OpraHM4eCcKHUX BELIECTB M0/ PYKOBOACTBOM
YUUTES.

[1nanupoBaTh ¥ OCYHIECTBIIATH HA MPAKTUKE XUMUYECKUE
AKCIEPUMEHTBI, TPOBOIUTH HAOIIOICHNS, I€1aTh BBIBOBI 110
pe3ylibTaTaM 3KCHEPUMEHTA MOCe MPeABaAPUTEIHHON
paboThL.

CrnenoBatb mpaBuiaM 6e3011acHON pabOTHI B 1aOOPaTOPHH
MIPH UCIIOJIb30BAHUH XUMHUYECKOM MOCY Ikl U 000PYIOBaHUS.

Hcnonp30BaTh IpU BHINOJHEHUH YU€OHBIX 3aJaHUM TEKCThI
yueOHUKa, cripaBouHble MaTtepuaisl ([lepuoanyeckyio
cuctemMy xummudeckux 3nmeMeHToB 1. 1. Meneneena,
Ta0JIUIly pACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJICH B
BOJIE, JIEKTPOXUMHUYCCKUN PSJ HAPSHDKCHUH METAIIJIOB)
I10CJI€ KOHCYJIbTALMK C IIEAATOTOM.

Hcnonp30BaTh IpU BBHIOJHEHUH YU€OHBIX 3aJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIBHOCTH HAYyYHO-
MOMYJISIPHYIO JINTEPATYPYy XUMUUYECKOTO COAEepKaHUS,
CIpaBOYHbIE MaTepHalibl, pecypcsl UHTepHeTa nociie
KOHCYJITAIlH C [1€JaroroM.
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aKTUBHUPOBaHHBIM yriiéM. [IpoTuBoras.
Buneomarepuansl: cumkaTHasi IPOMBIIUIEHHOCTb.
Mogenu MOJIEKyJ I OpraHuYeCKUX BEIECTB.

JlaGopaTopHble U MpaKkTH4ecKne padoThl
JlaGopaTOpHBIii OMBIT:

KauecTBennas peakius Ha KapOOHAT-UOH.
[IpakTuyeckue paboOTHI:

No 11. ITosmrydeHue yriaekuciioro ra3a u u3y4eHue ero
cBoiicTB. KauecTBeHHas peakius Ha KapOOHAT-UOH.
No 12. Pemenue skcriepuMeHTaIbHbBIX 33/1a4 110 TEME
«Hemeraiby.

Borunciaenus

[0 YPAaBHEHHSIM XUMUYECKUX PEAKIUH, €CIIU OAUH U3
peareHTOB JIaH B BHJIC BOJIHOT'O PaCTBOpPA C U3BECTHOM
MacCOBOM HOJIEH.

Pa3nen 3. Metasuuibl 1 ux coequHeHus (20 )

Tema 7. O0mme

CBOMCTBA METAJJIOB
(4 9)

OO01mas XxapakTepuUCTHKA XUMUYIECKUX FJIEMEHTOB —
METaJIJIOB Ha OCHOBAHUU UX IOJIOKEHHUS B
[lepronnueckoi cucTeMe XMMUYECKUX JIEMEHTOB
. Y. MenneneeBa u ctpoeHus atoMoB. CTpoeHue
MeTauioB. MeTrajinueckasi CBA3b U METaNInYecKast
KPHUCTAJUIMYECKas PEeIIETKA. DJICKTPOXUMUYECKUH Psif
HalpspKEeHUH MeTaJuoB. PU3NUYECKUE U XUMHYECKHE
CBOMCTBa MeTA/IOB. *O01IME CIOCOOBI MOTYUYEHUS
MeTasuioB. [loHsITHE O KOPPO3UM METAIIIIOB U
OCHOBHBIE CITIOCOOBI 3aIUTHI OT Koppo3uu. CriiaBsl
(cTasb, 4yryH, AIOPATIOMUHUHN, OpOH3a), UX
MIPUMEHEHHUE B OBITY U TPOMBITIUICHHOCTH. *

JdemoHcTpanuu

O3znHakomMiieHHE ¢ 00pa3liaMu METAJIOB U CIUIABOB, UX
(U3UYECKUMHU CBOWCTBAMH.

Mogenu KpUCTAIIINYECKUX PEIIETOK METAJUIOB.

PackppIBaTh CMBICT U3y4aeMbIX TOHATHI U IPUMEHSTH 3TH
MIOHSTHSI TIPU OMMCAHUU CBOWCTB BEIIECTB U UX
IIpEBPALLCHUM.

OOBSCHATH 00IIHME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
3JIEMEHTOB-METAJIJIOB U UX COCJUHEHUN C y4ETOM CTPOEHUS
UX aTOMOB.

XapakTepru3oBaTh CTPOSHUE METAUIOB, O0IIHe (PU3UIECKHE U
XMMHYECKHE CBOIICTBA METAJJIOB.

XapakTepu30BaTh 00IIKE CIIOCOOBI MOIyUYEHHUS] METAIIJIOB
MocJie CTPYKTYpUpPOBaHUs MaTepuraia.

CrnenoBatpb mpaBuiaM 6€301acHON pabOTHI B 1aOOPAaTOPHH
MIPU UCIIOJIb30BAHUH XUMHUYECKOI MOCy bl U 000pyA0BaHUS.

[Ipou3BOANUTE BEIYMCICHUS IO XUMUYECKUM YPaBHEHUSM.

Hcnonp30BaTh IpU BHINOTHEHUH YU€OHBIX 3aJaHUM TEKCThI
yueOHUKa, cripaBouHble MaTtepuaisl ([lepuoanyeckyio
cuctemy xummuueckux 3nmemeHToB 1. 1. Menneneena,
Ta0JIUIy pACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJICH B
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Buneomarepuansl: KOppO3usi METAJLIOB. BOJI€, DJIEKTPOXUMUYECKUHN PsIJl HAPSXKEHUN METaJIOB).

Hcnonp30BaTh npy BHITOJTHEHUN YYEOHBIX 3a/laHUM U B
MIPOLIECCE UCCIEA0BATENBCKON AEATEIBHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAECPKAHUS,
CIpaBOYHBIE MaTepHallbl, pecypcsl UHTepHETa nocie
IIPEIBAPUTENILHON KOHCYJBTALUNU C IIE1arOroM

JlaGopaTopHble U MpakTH4YecKne padoThl
JlaGopaTopHbIE OMBITHI:

O3zHakomieHHe ¢ 00pa3lamMu CIJIaBOB METAJIIOB.
3aBUCHUMOCTb CKOPOCTH pEAKLIMU METaJlIa ¢ KUCIOTON
OT MPUPOABI METAJLNIA.

Beruuciaenus
— 110 YpPaBHEHUSIM XUMHUYECKUX PEAKIUH, €CITU OJNH
Y3 PEareHTOB COAECPKUT IPUMECH
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Tema 8. Baskneiiimue
MeETaJLJIbI U UX

coeTHHEHUs
(16 1)

[[lenounbie Metasel. [Tonoxenue B [lepuonnueckoi
cucteMe xuMudeckux sneMeHToB J[. 1. Menpeneena,
cTpoeHue atoMoB. Haxoxienue B npupoze.
du3ndecKue U XUMUIECKHE CBOICTBA (Ha IpUMepe
HaTpus U Kanust). OKCHUJIBI ¥ TUIPOKCUIBI HATPHUS U
kanus. [I[puMeHenne mea0YHbIX METAJJIOB U UX
COCTUHEHUN.

[Ienouyno3eMeabpHbIC METAILI MAarHUM 1 KaJIbLIHH,
crpoenue aroMoB. [lonoxenune B [leproanyueckoit
cucteMe XxuMudeckux sneMeHToB J[. 1. MeHaeneena.
Haxoxnenue B mpupone. Pu3nyeckue 1 XuMUUECKUE
cBolicTBa. BakHelme coeTMHEHNS KaabInsl (OKCHUI,
TUAPOKCHI, coutr). *JKECTKOCTH BOABI U CITOCOOKI €€
ycTpaHEeHUs. ™

Amomunuii. [Tonoxenue B [lepronuueckoit cucreme
xumuueckux 3neMeHToB 1. 1. Menneneea, ctpoeHue
aroMa. Haxoxnenue B mpupoe. dusnyueckue u
XHUMHYECKHEe CBOMcTBA. AM(OTEepHBIE CBOMCTBA
OKCH/JIa ¥ THUJIPOKCHUJIA.

Keneszo: cocras, cBoiicTBa 1 nosrydeHue. [lonoxenue
B [leproinueckoi cucteMe XMMUYECKUX JIEMEHTOB
. Y. MenneneeBa, ctpoeHue aromMa. Haxoxnenue B
npupoge. dusnyeckue U XUMUYECKUE CBOKCTBA.
Oxcuapl, TuApPOKCUIBI U conn xkeme3a(ll)

u xene3a(Ill).

JdemoHcTpanuu

BzaumopeiicTBue HaTpus € BOJOM.

OkpamuBaHue JIaMEHH HOHAMU HATPUSI M KaJlus.
OkpalMBanue MmiaMeHH HOHAMHU KaJlbLIHs.
BzauMozaeiicTBre okcuia Kaabliys C BOIOM.
Buneomarepuanibl: ropeHHe Kejae3a B KUCIOPOIe U
XJI0pe.

JlaGopaTopHble H NpaKTHYecKHe padoThl

OOBSCHATH 00IIHME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
3JIEMEHTOB-METAJUIOB B IPYyNIax U UX COEIUHEHUH ¢ yUETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U XUMUYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB METAJJIOB U MX COEAMHEHUH (OKCHUIOB,
THIIPOKCHUJIOB, COJICH) C OMOPOii Ha CXeMY, CITIOCOOBI UX
MOJTyYeHUs, TIPUMEHEHNE U 3HaYCHUE B IPUPOJIE U KUZHU
4eJI0BeKa.

Pacnio3zHaBaTh C MOMOIIBIO KAUE€CTBEHHBIX PEAKIINI HOHBI
METAJUIOB (MarHus, KaJIbIIUs, aTFOMUHHIS, IIMHKA, )KeJe3a
(2+), xxenesa (3+), menu (2+) C UCIIOIB30BAHUEM TAOJIHIIBI
"XapakTepHble peaKkM1 Ha KaTHOHBI .

[TnanupoBaTh U OCYIECTBIATH HAa IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHS, I€TaTh BBIBOKI 110
pe3yabTaTaM 3KCIepUMEHTA.

CrenoBath npaBuiiam 6e30macHoi paboThl B 1aOOpaTOPUH MIPH
UCIOJIb30BAHUU XUMHUUECKOM MOCYIbI U 000PYIOBAHUS.

[Tpou3BOINUTE BBIUMCIICHHS 10 XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BépHYThIC MMCHMEHHBIC U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAIIHIO U3 YIEOHUKA U CIIPABOYHBIX
MaTepUasoB, TPAMOTHO UCTIOIb30BaTh U3y4EHHBIH
MOHSTUHHBIN anmapar Kypca XUMHUU.

Hcnonb30Bath MpH BHITIOTHEHUH YI€OHBIX 33aJaHUH U B
MPOLIECCE UCCIIEA0BATENbCKOM EATEIbHOCTH HAYyYHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COACPKAHUS,
CIpaBOYHbIE MaTepuabl, pecypcsl UHTEepHETa mocine
MPeIBApUTEIILHON KOHCYJBTAIUH C TIE1arOroM
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JlaGopaTopHBIE OTIBITHI:

O3zHakoMIieHHE ¢ 00pa3liaMy ATFOMUHHUS H €T0
CILIABOB.

AmdoTepHbIe CBOWCTBA THAPOKCHIA ATFOMUHHSI.
KadecTBeHHBIE peaKIIuy Ha MOHBI XKeJe3a.
[IpakTuyeckue paboOTHI:

Ne 13. Pemiennie sKCiepuMeHTaIbHBIX 33J1a4 10 TEME
«Mertamib».

Bruruuciaenus
[0 YPAaBHEHUSIM XUMHUYECKUX PEaAKIIHil.

Pa3nen 4. Xumus u okpy:xammas cpena (3 u)

Tema 9. BemecTBa n
MaTepHuaJbl B }KU3HH
yeJIoBeKa

*HoBsle MaTepuaibl U TeXHOJIOTHH. BemecTBa u
MaTepHUaJIbl B IIOBCEHEBHOM KU3HU YEJIOBEKA. XUMHUS
Y 3710pOBbE. be3onacHoe ncnoabp30BaHUE BENIECTB

XapakTepu3oBaTh PoJib XUMHUHU B PA3IMYHBIX cepax

ACATCIIBHOCTHU JIIOI[GI\/'I, OCHOBHBIC BCIICCTBA U MaTCPUAJIbI,

IMMPUMCEHACMBIC B )KU3HU COBPEMCHHOI'O YCJIOBCKA.
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(39 1 XUMUYECKUX PEaKIui B OBITY. OOBSCHATH YCIOBHS 0€30MaCHOTO MCIOJIb30BaHUS BEIIECTB U

[IpupoaHble HICTOYHUKH YTIIEBOAOPOIOB (yroJib, XUMHUYECKHX PEaKuil B OBITY.

MIPUPOIHBIN a3, HePTh), MPOAYKTHI UX MEpepadbOTKH, | AHAIM3UPOBATh M KPUTHUECKHU OIICHUBATH MH(OpMAITHIO

HX poJib B 6I>ITy 1 NPOMBIIIIJICHHOCTH. O BJIMSAHUU MMPOMBIIIJIICHHOCTH, CCIILCKOI'O XO3}II>'ICTBa,
OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XUMHYECKOE TPaHCHOPTA U JIp. HA COCTOSIHUE OKPYKAIOLIEH CPEIbI.
3arpsi3HEHUE OKpYXkarollen cpeabl (IpeeabHO YMeTh 0Ka3bIBaTh NEPBYIO MOMOILb IIPH XUMUYECKUX OKOTrax
nomyctumasi KoHteHTparus Bemiects — [1/1K). Y OTPaBJICHUSX.

Posib X¥MuM B pemieHN# SKOJIOTHIYECKUX MPOodIemM.™ [IpunuMaTh yuacTre B 00CYX/I€HUHU MPOOIeM XUMUYECKOH 1

HKOJIOTMYECKOHN HAIPaBICHHOCTH, BBICKA3bIBATH
COOCTBEHHYIO MO3UIIMIO 0 MPO0JIeMe U IpeIaraTh
BO3MOJKHBIE ITYTH €€ pellIeHus ¢ ONOpoil Ha HHPOPMALUIO U3
yueOHMKa 1 CIIpaBOYHBIE MaTepuabl, pecypcel HTepHeTA.

[Ipu pazpaborke paboueil mporpamMMbl B TEMAaTHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS 3JIEKTPOHHBIX
(mndpoBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOMUXCSA YYCOHO-METOAMYECKUMU MaTepHallaMid (MYJIbTHUMEIUUHBIE MPOTPAMMBI, AJICKTPOHHBIC
YU4eOHMKH U 3aJaYyHHUKH, JIEKTPOHHBIE OMONIMOTEKH, BUPTYyaJbHbIC JTaOOPAaTOPHH, UTPOBBIE MPOrPAMMBI, KOJUIEKIUU HHU(POBBIX 00pa30BaTEIbHBIX
PECypCoB), UCIOIB3YEMBIMH JUTsI OOYYCHHUST U BOCIIUTAHUS PA3JIMYHBIX TPYII MOJIE30BATEICH, MPEICTABICHHBIMU B AJIEKTPOHHOM (UG POBOM) BUJIC H
peanu3yrommmu quaaktundeckue BosmoxHocta KT, conepikanre KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa3oBaHUU.

-ii BApUAHT
TEMATHYECKOE INTAHUPOBAHUE

Bropoii BapuaHT MpUMEPHOT0 TEMAaTHYECKOTO TIIAHUPOBAHUS UCHIOJB3YyeTCs, ecan oOyuatonrecs ¢ 3P nmomydator oOpa3oBaHue B OTACIEHOM
KJlacce. B maHHOM BapuaHTe mpejyiaraercs:

- U3y4eHHe MaTepualia KpyIHbIMHU OJI0KaMHu;

- omeperxaroriee o0ydeHue;

- BOBMOXXHOCTb IPUMCHCHUS 3HAHUU B PA3JINYHBIX YCIIOBUAX (HepeHoc 3HAHUU 110 AaHAJIOTUU OT 06H_II/IX CBOIICTB PA3JINYHBIX KJIACCOB BCIICCTB K
OOIINM M CIIEIU(PUUECKUM CBOMCTBaM KOHKPETHBIX BEUIECTB), YTO YBEITMUUBACT JOJIO CAMOCTOSTEIBHOCTH O0YUJArOIIUXCSI TPH U3YUYEHUH HOBBIX TEM.

COGHIO,Z[aeTC}I JIOTUKA U3Yy4YCHHA BCUICCTB — CBOMCTBaA BCHICCTB OMPCACIAOTCA CTPOCHHUEM dTOMOB, JJICKTPOOTPHUIATCIBHOCTBIO, XHUMHYECKOHU
CBSI3bI0 M CTPYKTYPOH BENIECTBA, B YAaCTHOCTH, THIIOM KPUCTAUIMYECKUX pemeToK. (TeMbl: cTpoeHHe aroma, CTPOSHHE BEIIeCTBa, BaKHEHIIHE
MNpEACTAaBUTCIIN ITPOCTHIX U CJIOKHBIX BCUICCTB, XUMHUYCCKUC peaKI_II/II/I).

M3MeHeHre TUTaHUPOBAHHUS 10 pa3J/ieiiaM U TeMaM COCTOUT B CIICIYIOLIEM:
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- U3y4eHHe OCHOBHBIX BOIIPOCOB HEOPTaHMUECKOW XMMHUHU OCYLIECTBISETCS B 8 Kilacce, 00JIbIlle BpeMEHHU BBIJEIAETCS HAa IPUMEHEHUE 3HAaHUN B
9 knacce. M3 9 knacca B 8-ii mepeHocsaTcss TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHMYECKHUX peakuuit”, "DIEeKTpOoJUTHYECKas IUCCOLMAIUA.
XHUMHYECKHE peaKIIMK B pacTBopax";

- TepecTaHoBKa TeM, 9 kiacc: TemMa «Metamb» nepen «Hemerammamuy, T.k. oOydatommecst ¢ 3[IP Gosnbiie 3HaKOMBI ¢ METAUIAMU H JIETYE
XapaKTEepU3yIOT UX IO CBOMCTBAM M IIPUMEHEHUIO;

- IepepacpeesieHle CoIepKaHus OJTHUX TEM B Ipyrue (pacKpbIBacTCs Ha KOHKPETHBIX MpuMepax Apyrux TeM). Tema "XuMus u okpykaromas
cpena" packpblBaeTCsl Ha KOHKPETHBIX IpUMepax B paszaenax "Mertamisl u ux coequnenus'”, "Hemeramisl IV-VII rpynn u ux coenunenns”;

- 00beAMHEHUE TeM (IaeT 00JIbIle BO3MOKHOCTEH JUIsl HCIIOJIb30BaHMsI CPAaBHEHMSI — CXOACTBA U 0TInuuil; Tema «Kucnopon» u tema «Bogopon»);

- BeIZenieHne oTAenbHbIX TeM (Tema «llepBoHadanbHble TOHATHS 00 OPraHUYECKHX BELIECTBaX»). BriaeneHne B OTACIbHYIO TEMY, B KaUeCTBE
"OykBapsi 10 OpraHWYECKOW XUMHUH', JaeT BO3MOXHOCTb YINIYOJSATh IMOHSTHSA: ONpElesIeHUs, Kilaccu(uKalus, OCHOBAaHMs I KIacCU(pUKAIH,
HOMEHKJIaTypa, 0OIIMe CBOWCTBA BEIECTB, CTPYKTYpa BEIIECTBA, COCTaBIeHHE (POopMyII 1o oOmIeit popmyrie U o Ha3BaHMIO, HA3bIBAHKE BEIIECTBA IO
¢dopmyne. B aToM ciydae nmporpaMMHBIN MaTepuan U3 XapakTepucTuku VA noAarpynmnsl MOXKHO TOHECTH HE ()parMEHTOM KapTHUHBI «OpraHUYECKHe
BEIIIECTBA», a KaK 4acTh 1en0oro. MoxeT ObITh BhiAeNeHa TeMa «[IpakTHKyM» B KOHIIE IEPBOTO M BTOPOTO I'0JI0B 00yUEHHS.

TemaTnyeckoe NIaHUPOBaHHUE

8 KIIACC Bcero: 136 yac (2 u/nen, 2 rona oOydeHus)

TeMmbl Komnnuectso B ToM uncie HaszBanus pabot
4acoB Ha KOHTPOJIbHBIE | Ha MpPaKTUYECKHe
paboThI paboThI
Paznen «IlepBoHayanbHbIe XUMHUYECKUE MOHATU, 144
1. Xwumusa — BaxHas 00J1acTh 4 1 2 [TpakTrueckas padota Nel « JlabopaTtoproe obopynoBaHue u
€CTECTBO3HAHUS U pUeMBbl OOPALICHUS C HUM»
MPAaKTUYECKON [Tpaktrueckas padota No2 «OuuncTka 3arpsi3HCHHON
NEeATEIbHOCTH YEJIOBEKA. 1oBapeHHo con”
2. BemecTBa 1 XUMHUYECKHE 7 - 1 [TpakTuueckas padota Ne3 «IIpu3Haku mpoTeKaHUS
peaxkuuu. XUMHUYECKHX PEaKIUil»
3. KomnnuecrBeHHbIe 3 1 - Kontponshas padora Nel «IlepBoHayanbHble XUMUYECKHE
OTHOIICHUS B XUMUH MOHSTHS, XUMHUECKHE (OPMYIIbI U YPaBHEHUS
3arpsI3HEHHOM MOBAPEHHOU COJIN)
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Pa3nen «Ilepuoanueckuii 3aK0oH 1 NEpUOANYECKas cUucTeMa XuMudeckux aneMeHToB J[.M. MenneneeBa. CtpoeHne atoma. XuMuieckasi CBsI3b.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peAKIUmy, 154

4. Crpoenue aToma 7 1 KonTtponpHas padora Ne2 «[leprogudeckas cucrema
[lepuonuueckuii 3aKOH U xumudeckux sneMenToB .M. Menneneesa. Ctpoenue
MepuonyuecKas cuctema aToMay

XUMHUYECKHX dj1emMeHToB J[. 1.

MenpeneeBa

5.CTpoeHue BeIecTB. 8 1 KonTtponbhas padota Ne3 «Xumudeckas CBsI3b»

XUMHYECKas CBA3b.
OKHCIIUTENLHO-
BOCCTAHOBUTEILHBIE PEAKIIUU

Paznen «BaxHeimme npeacTaBUTEIN HEOPTaHMYECKUX BEIIECTBY, 354

6. Kucnopon. Bonopon. 14 1 [IpakTuueckas pabora Ne4 «IlonydeHue kuciopona u
M3y4YEHHE €r0 CBOMCTBY
[IpakTuueckas padora Ne5 «Ilonydyenue Bogoposaa u
M3yYEHHE €r0 CBOMCTBY
KonTponpHas padora Ne4 «Kucnopona. Bomgopoa»

7. Bona. PacTtBOpHI. 5) - [IpaxTuueckas padora Ne6 «IIpuroroBneHue pacTBOpoOB ¢
ONpeAeICHHON MacCOBOM 10JIel PAaCTBOPEHHOT'O BEILIECTBA»

8. Teopus 5) -

AJIEKTPOIUTUYECKON

JUCCOLMAIUN

9. Baxkneiimme Kiacchl 11 1 Kontponbras padota Ne5 «OCHOBHBIE KJIaCChI

HEOPraHUYECKUX COETUHEHUN

HEOPTraHUYECKUX COCAMHECHHI

[Tpaktuueckas padota No7 «Pemienne 3cKCriepuMeHTaTbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChI HEOPTaHUYECKUX
COCTUHEHUI)

Paznen «BeliecTBO U XUMHYECK

ue peakuuny, 44

10. OcHOBHEIE
3aKOHOMepHOCTI/I XUMHUYCCKUX

4

peakuuii
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9 KJIACC

TeMmel

KonnuectBo
JacoB

B ToMm uncne

paboThl

Ha KOHTPOJIbHBIC

Ha NPAKTUYCCKUC

paboThI

HazBanus pa6or

Paznen «lloBTopenue u yrmyoun

€HHUE 3HAHUI OCHOBHBIX pa3/iesioB Kypca 8

kJjacca «BemecTBo n xuMuueckue peakiumn», 104

[ToBTOpEeHME U yrITyOJICHNE 10 1 2 [Tpaktrueckas padota Ne 8 «Peakiiuu nOHHOTO OOMEHaY
3HaHUN OCHOBHBIX [TpakTuyeckas padora Ne9 «KauecTBEeHHbIE peaKIiy B
pas3nenoB Kypca 8 kiacca pacTtBope»
KonTpomnpnas pabota No 6 « DIEKTpOTHTHYECKAS JUCCOITUAITUS)
Paspen «MeTamisl 1 BX cOeAuHEHUSI», 204
1. OOue cBoicTBa 4 - -
METAJIOB
2.MeTaiuel 1 BUX 16 1 1 [TpakTrueckas padota Nel3 «PemeHne skciepuMeHTaTbHBIX
COEIMHEHUS 3a/1a4 1o TeMe «MeTayuibl M HX COSTUHEHUSI)
Kontponbras pabota No§ «Metamib»
Pasznen «Hemetanns! IV-VII rpynn u ux coennnenusy, 244
3.00mas xapakTepuCTHKa 4 - -
XUMHYECKHUX IJIEMEHTOB
Vlla rpynmer. ["aorexsr.
4.0011ast XxapaKTepUCTUKa 5 - -
XUMHUYECKHUX 3JIEMEHTOB
Vla rpynner. Cepa u ee
COEJTMHEHUSI.
5.00mas xapakTepucTHuKa 7 - 1 ITpaktuyeckas padora NelO «[lomyueHne ammuaka u u3ydeHue
XUMHUYECKHUX 3JIEMEHTOB €ro CBOWCTB»
Va rpymrsl. A3ort, pochop
1 UX COEJIMHEHUSI.
6.001mas XxapakTepuCTHKa 8 1 2 [Tpaktrueckas padota Nell «IlomyueHnue yriaekucioro rasza u

XUMHUYCCKUX DJIEMECHTOB
IVa rpynmel. Yrnepon,

W3YyYEHHUE ETO CBOMCTB)»
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KPEMHUM 1 UX
COEIMHEHUS.

[TpakTrueckas padota Nel2 «PemeHne skciepuMeHTaTbHBIX
3ana4 o reMe «Hemeramns! IV-VII rpynn u ux coequHeHUD»
Kontponbnas padorta No7 «HemeTamnbiy

Paszgen «llepBoHayanbHbIE X

AMHUYECKHE TTOHITHSA 00 OPraHu4YCCKUX

BEIIeCTBax», 104

7. IlepBoHavyanbHbIE
XUMHUUYECKUE MOHATUSA 00
OpPraHUYeCKHX BEIIECTBAX

10

Paznen «O600menne matepuana o kypey «He

OpraHu4YCCKas XUMHs), 4yq

10 KypCy
«Heopranngeckas xuMus»

13. Xumus u okpyxatomias 1 - -
cpena.
14. O60061meHne MaTepuaia 3 1 - KonTpomnbnas padota Ne9 «HTorosas pabora 3a Kypc

HeOpFaHquCKOﬁ XUMUN»

Bcero 136 4
8 KJIACC

(2 4 B HEAEIIO, BCETO 68 1)

IIpumepHbIe TeMbI,
packpbIBaOIIue
JaHHBIN pa3aen

NMPorpamMmbslI,
U KOJIMYeCTBO YaCOB,
OTBOJAMMOE HA UX
U3ydeHue

OcHoBHOe coepkaHue

OcHoOBHbBIE BU/IBI 1eSITeJIbHOCTH
o0yJaromuxcs

Pa3nen 1.IlepBoHayaibHble XUMHYecKHe MOHATHA(14 u)
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Tema 1. Xumusa —
Ba:kHasl 00J1acTh
€CTeCTBO3HAHUS U
NMPAKTHYECKOM
JeATeJbHOCTH

YeJ10BeKa
(4 1)

*Xumust B cucreMe Hayk. Ponp xumum B
xu3HM yenoBeka.* Tema wu  BemiecTsa.
@usnueckue cBoiicTBa BemecTtB. [Ipasuiia
0e3omacHOTO OOpalmieHuss ¢ BEHIECTBaMU U
nabopaTopHbIM  oOopynoBaHueM.  Yuctsie
BeuiectBa M cmecu. CrnocoObl pa3neneHus
cmeceil. *[lonsitTue 0 Meromax NO3HAHUSA B
XUMHUH.*

JdemMoHcTpanuu

1. JlabopaTopHoe 000py0BaHUE.

2. Paznuynble BUABI XUMUYECKOU MOCY/IBI.

3. OOpas31ipl BEUIECTB.

4. CriocoOb! pa3zienieHust cMecen
(bunapTpOBaHKE, BHITAPUBAHKE, TUCTUILISIINS,
xpomarorpadusi).

JlabGopaTopHble M IpaKTHYeCKHE PadoThI
JlaGopaTOpHbIE OMBITHI:

Onucanne (HU3HUECKUX CBOMCTB BEIIECTB.
Pa3nenenue cMecu ¢ MOMOIBIO MarHUTA.
[TpakTrueckue pabOTHI:

Ne 1. JlaGopaTopHoe 060pyoBaHHE U IPHEMBI
oOparnieHus: ¢ HUM

Ne 2. Ouncrka 3arpsi3HeHHOM MOBapEHHOMN
COJIH

PackpbIBaTh CMBICI H3y4aeMbIX MOHSATUH C IIOMOIIBIO MIEArora.

PackpeiBaTh posib XMMHH B IPUPOJE U )KU3HU YEJIOBEKA, €€ CBA3b C APYTUMU
HayKaMH.

Pa3znmuyare 4yuCTHIE BElECTBAa U CMECH; OTHOPOJHBIE U HEOJHOPOIHBIE
CMecCH;

Paznuuath Qusnueckue u XUMUYECKHE SIBICHUS C ONOPOil Ha OIpee/IeHHs..

OnpenensaTb NPU3HAKK XUMUYECKUX PEAKIUM U YCIOBUS UX IPOTEKAHNUS.

CremoBaTh IpaBUjIaM MOJIb30BAHUS XUMUYECKON TOCYI0M U TaOOPaTOPHBIM
000pyZI0BaHUEM, A TAKXKE MPABUIIaM OOPAIIEHUS C XUMHUYECKUMHU
BEIIC-CTBAMHU B COOTBETCTBUU C MHCTPYKLMSMM I10 BBIITOJIHEHHIO
MPAaKTUYECKUX paboT MO KOHTPOJIEM Ie1arora.

[InanupoBaTh ¥ MPOBOAUTH XUMUYECKUH JKCIIEPUMEHT 110 U3YyYCHUIO U
OIMUCAHMIO (PU3MYECKUX CBOMCTB BELIECTB, CIIOCOOOB pa3AeieHus cMecel
BEIIECTB MO PYKOBOJICTBOM II€larora ¢ 00CyXJI€HHEM I1aHa paboThl.

Hcnonp30BaTh npy BRIOJTHEHUH y4eO-HBIX 3aJaHHUI U B IpoLiecce
HCCJIEIOBATEIBCKON NEATEIbHOCT HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COECpKAHUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl FIHTepHeTa
IIOJl PYKOBOJACTBOM II€1arora.

BeicTpauBarh pa3BEPHYTHIE TUCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpOpMalHIO U3 yueOHUKA U CIIPABOYHBIX MaTepHaIoB, TPaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN MIOHATUIHBIN alapar Kypca XUMHAH
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Tema 2. BemecTBa
U XUMHYECKHE peakuu
(74)

ATOMBI W MOJEKyJNbl.  XHUMHUYECKHE
9J€MEHTBhI. 3HAaKW (CHMBOJIBI) XHWMHYECKHUX
anemeHTOoB. OTHOCHUTENIbHAsE aTOMHas Macca.
[IpocTeie W clOXHBIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumuueckas dhopmya. BanenTtHocTh
aTOMOB XMMHYECKHX DJIEMEHTOB. *3aKOH
MOCTOSIHCTBA cocraBa BEIIECTB.™
OTtHocuTeNnbHAs MOJIEKYJIIpHast Mmacca.
MaccoBast ofsi XMMHYECKOTO D3JEMEHTa B
COCIMHEHUHU.

Ouznyeckue M XUMHYECKHE
Xumuyeckass peakuus U e€
VYpaBHEHUS] XUMHUYECKUX PEaKIUH. 3aKkoH
COXpaHEHUs MacCChI BEILIECTB Tumst
XUMHYECKHX peakuuit (coenuHeHue,
pa3ioxKeHue, 3aMelIeHue, OOMEH).

*M. B. JIoMoOHOCOB — y4EHBIIA-
SHUMUKJIONETUCT. ™

SIBJICHHUS.
MIPU3HAKH.

JdemoHcTpauuu

dusnueckue sBiIeHUs (pacTHpaHUe caxapa B
CTYIIKE, KATIEHHE U KOHJICHCALIUsI BOJIBI U

T. 11.).

XuMuyeckue siBlIeHus (TOpeHre CBeuH,
pasiIoKEHHUE caxapa, B3aMMOIECHCTBUE CEPHOI
KHCIIOTHI C XJIOPUJIOM Oapus,

pasnoxkenue ruapoxcuaa meau(ll),
B3aUMOJICICTBUE XKelle3a C CEPoH,
B3aUMO/ICMCTBUE Kelle3a C paCTBOPOM COJIU
meau(Il)).

OnbIT, WIUTIOCTPUPYIOIINI 3aKOH COXPAHEHUS
MAacCBhl.

JlaGopaTopHble H IpPaKTHYeCKHE PadoThI

[IpuMeHATh €CTECTBEHHO-HAaYyUHbIE METO/IbI IO3HAHMSI (B TOM YHUCIIE
HaOJI0IeHNE, MO/IETIMPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE OIlEpallui
MBICIUTEIBHOM IEATETbHOCTH (CpaBHEHHE, KITACCU(BUKALMS) A H3yUCHHUS
BEUICCTB U XUMUYECKHUX PEAKIHH C OIIOPON Ha aJITOPUTM HMIIU CXEMBI.

PackpbIBaTh CMBICI H3y4aeMbIX MOHATUI U 3aKOHOB U IIPUMEHATH 3TH
MOHSTHS TIPY ONTMCAHUU CBOMCTB BEILECTB U UX MIPEBPALIEHUN C OIOPOH Ha
IJIaH U KIIIOYEBBIE CIIOBA.

Paznnyate pusndeckue u Xumuueckue siBICHUs, OOBICHATh UX CYIIHOCTb C
TOUYKHU 3pEHUS aTOMHO-MOJIEKYJISIPHOTO YUEHHSI C OTIOPOM Ha ONPEAETICHHs U
CXEMBL.

OnpenensaTb NPU3HAKU XMMUUECKUX PEAKLIMM, YCIOBUS UX IPOTEKAHUS.
OOBACHATH CYLITHOCTh (PU3MUECKUX U XUMUUECKUX SBJICHUN C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOT'O YUEHUS C UCIOIb30BaHUEM BU3YaJIbHOM ONOPHI.

Knaccugpunuposars XuMudeckue peaklinu (110 YUCIy U COCTaBY
pearupyromux 1 00pa3yIouxcs BEUIECTB) C OMIOPOIl Ha CXEMBI.

CoctaBnaTh hopMysibl OMHAPHBIX BEIIECTB 110 BAJIECHTHOCTH U ONPEEIIATh
BaJICHTHOCTH 10 (JOPMYJIaM BEILECTB C OMOPOil Ha ATOPUTM YUeOHBIX
TIEUCTBUI.

PaccraBnsaTh K03 (HUIIMEHTH B yPAaBHEHUAX XUMHUECKUX PEAKIIUN C OTIOPOI
Ha aJTOPUTM YUEOHBIX JCHCTBUH.

CrenoBaTh mpaBuiiaM MOJIB30BaHMSI XMMHUYECKOH TTOCY/I0M U 1a00paTOpHBIM
000py/I0BaHNEM, a TAaK)Ke TIPaBUIaM OOpaIlleHusI C BEIIeCTBaMHU B
COOTBETCTBUH C MHCTPYKLHUSMH MO BHIIOJIHEHHIO Ja00PaTOPHBIX
XMMHYECKHX OIBITOB IO/l KOHTPOJIEM IIEAArora.

Mcnonb30BaTh Ipy BHITOJTHEHUH Y4eOHBIX 3a/IaHUM U B Ipoliecce
HCCIIEIOBATEIBCKOM NE€ATEIbHOCTH HAyUYHO-TIOMYJIIPHYIO JINTEPATYPy
XMUMHYECKOTO COAEPKaHuUs, CIIPa-BOY-HbIE MAaTEPUAIIbI, PECYPCHI
HuTep-HeTa ox pyKOBOJACTBOM IEArora.

BeicTpauBarh pa3BEpPHYTHIEC TUCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMalHIO U3 yueOHUKA U CIIPABOYHBIX MaTepHaIOB, TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN MOHATUIHBIN arIapar Kypca XUMHAU
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JlaGopaTOpHbIE OMBITHI:

[Tpumepsn! pusnueckux sBIeHUN (TIIIaBICHUE
BOCKa, TasHUE JIbJA).

[Tpumepbl XUMUYECKHUX SIBJICHUM
(mpokaiuBaHUE MEAHOU MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KUCIIOTOM).
Mogenu aToMOB U MOJIEKYJL.

[Tpaktrueckas padota Ne3. [Tpuznaku
IIPOTEKAHUS XUMUYECKUX PEAKLIUMU.

Boruucienns

— OTHOCHUTEIBbHON MOJIEKYJISIPHON MACChI
BEILIECTB;

— MAacCOBOMW JTOJIM XUMHUYECKOIO 3JIEMEHTA 110
dbopMyIie coeTuHeHUs

Tema 3.
KoanuyecTBeHHBIE
OTHOILIECHHUA B XUMHH

9

KomuuectBo BemiectBa. Mok, Monsipaast
Macca. 3akoH ABorazpo. MosipHbIi 00bEM
ra3oB. Pacdersl mo Xumuueckoi ¢dopmyie.
PacueTrsi  maccoBoi 0K XMMHYECKOTO
2JIEMEHTA B COEIMHEHUH, KOJIMYECTBA BEILIECTBA,
MOJISIPHOM Macchl. Pacu€rbl Mo XMMHYECKUM
YPaBHEHUSIM.

JleMoHCTpanus:

- 00pa31ibl BENIECTB KOJIMYECTBOM OJIMH MOJIb

Beruucnenus:

-pacuer Mo (QopMysae U MO XUMHUUYECKOMY
YPaBHEHHUIO

PackpeIBaTh CMBICIT U3y4aeMbIX TOHATHI U IPUMEHSATH 3TH MOHATHS,

a TaK)Ke N3YYECHHBIE 3aKOHBI U TEOPUHM U1 PELICHUs Pacu€THBIX 3a7ad ¢
ITOMOUIBIO NIEAATOra.

BbIuucnaTe MOJISIpHYIO Maccy BEIIECTB; KOJMYECTBO BEllecTBa, 00BbEM rasa,
Maccy BEIIeCTBa ¢ OMopoil Ha oOpasell, Ha GOPMYJIbI;

IIpoBOAUTH pacyEThI 110 YPABHEHUAM XMMUYECKUX PEAKIUI C OIIOPOU HA
oOpaselr, anropuT™M y4eOHBIX JIEHCTBUNA: KOJIMUECTBa, 00bEMa, MacChl
BEIIIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00bEMY, Macce PeareHTOB HITH
IIPOJYKTOB PEAKLUH.

BeicTpanBarh pa3BEpHYTHIE NICBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
MHpOPMAIMIO U3 Y4eOHUKA U CIIPAaBOYHBIX MaTEpPHAIIOB, IPAMOTHO
HCII0JIb30BaTh U3YYECHHBIN MIOHATUNHBIN anmapar Kypca XMMHUH C ITOMOLIbIO
nearora.

Paznen 3. llepnoanyeckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMenToB JI. U. Menneneena.
Crtpoenne aToMoB. XUMHU4YecKasi CBsI3b. OKHCINTENLHO-BOCCTAHOBUTEIbHBIE peaknuu (15 )

Tema 4. CTpoeHue

[TepBbie MOTBITKA KJ1accupuKaluu

PaCKpI)IBaTI) CMBICJI IIEPUOANYICCKOr0 3aKOHAa oA PyKOBOACTBOM II€aarora.
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aroma. [lepuognuecknii
3aKO0H U
Iepuoauveckas
crucTeMa XUMHYECKHX
3JIEMEHTOB

J. U. Menpaeneea. (7 4)

XHMHYECKHX 3JeMeHTOB. IloHATHE O rpymmnax

CXO/JTHBIX 3JIEMEHTOB (menovyHbIe u
IIeJIOYHO3EMENbHBIE ~ METaJJIbl,  TaJIOTEHBI,
WHEpPTHbIE Ta3bl). *DIIEMEHTBI, KOTOPHIC
o0pasyroT amdoTepHbIC OKCH/IBI u
TUAPOKCHUIBL. ™

Ilepuonnueckuii  3akoH. Ilepuomnueckas
cucrema XUMHUYECKHUX 3JIEMEHTOB

. . MenneneeBa. Koporkonepuoanas u
* nmuHHONIepHoAHas™ (opmbl Tlepuoanueckoii
CUCTEMBl ~ XHMHMYECKMX  3jemMeHTOB  /JI.
W. Menpneneesa.  Ilepuoasl ¥ Ipymnmsl.
OU3NYECKUI CMBICI TOPSAKOBOTO HOMEpA,
HOMEPOB MEPUO/IA U TPYMIIBI JIEMEHTA.
Ctpoenne atomoB. COCTaB aTOMHBIX SIEP.
*U3zotonel.™* DNEKTPOHBI. Crpoenue
AJIEKTPOHHBIX 000JI0YeK aToMOB TepBBIX 20
XUMHUYECKUX  3yieMeHToB  [lepmonnueckoit
cuctemsl [[. 1. MenaeneeBa. XapakTepucTuka
XMMHUYECKOTO JIEMEHTA 10 €r0 MOJIOXKEHUIO B
[Tepuonuueckoit cucreme /1. 1. Menaeneena.
*3aKOHOMEPHOCTH  M3MEHEHMs  paauyca
aTOMOB XUMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
o rpynmaMm MW  NepuojaM. 3HAYEHHE
Ilepuonnueckoro 3axkoHa u Ilepuommueckoit
CUCTEMBbl ~ XMMHMYECKHX  JJIEMEHTOB ISt
pa3Butus Hayku U nipaktuku. J[. 1. Menneneen
— Y4€HBIN U IrpaXIaHUH. ™
JdemoHcTpaumuu
KopoTkonepuoanas u JiiMHHOTIEpUOAHAS
dhopwmsl [leproandeckoit cuCTEMBbI
XUMHYECKUX 31eMeHTOB [. 1. MeHaeneena.

[ToHnMaTh CyniecTBOBaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (M3MEHEHUE PaJNyCOB aTOMOB U
ANEKTPOOTPHULIATEILHOCTH) U UX COSAMHEHHUH OT MOJIOKEHHUS B
NEPUOJNYECKON CUCTEME U CTPOEHHS aTOMa C UCIIOJIb30BAHUEM CXEM U
Ta0JIuII.

VYcTaHaBIMBaTh CBSI3b MEX]Y ITOJIOKEHUEM JIEMEHTA B IEPUOANYECKON
CUCTEME U CTPOCHHEM €ro aToma (CocTaB U 3apsij a1apa, oOliee Yucio
3JIEKTPOHOB U PAaCHpeIeNICHHE UX IO AIEKTPOHHBIM CIIOSIM) 110 00pasily.

[IporHo3upoBaTh XapakTep U3MEHEHHUS CBOWCTB 3JIEMEHTOB U UX
COCIMHEHMH 110 rpynmnaM U rnepuoaam Ilepuoaudeckoin CUCTEMEI ¢
ITOMOILIBIO TIeJarora.

XapakTepu30BaTb XUMUYECKHE IEMEHTHI IEPBBIX TPEX NEPUOAOB, Kajus,
KaJbIUs MO UX MOJ0XKEeHUI0 B [lepuoanueckoil cucteme
. . Menneneena.

CrnenoBaTh paBuiaM 0€30macHOM paboTHI B Ja0OpaTOpUu MPH
UCTOJIb30BAHUU XUMHUECKON MOCY 1Bl U 000PYAOBAaHUS ITOA KOHTPOJIEM
rejarora.

BeicTpauBarh pa3BEPHYTHIEC IUCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nH(pOpMaLKIO U3 YUeOHUKA U CIPABOYHBIX MAaTE€PHANIOB, TPAMOTHO
HCIIOJIb30BaTh U3yYEHHBIN MIOHATUIHBIN aIapar Kypca XUMHHU I10CIIE
CTPYKTYPUPOBaHUS MaTepHala ¢ UCIOIb30BAHUEM KIIMILIE.

Hcnonp30BaTh npy BRITOJHEHUH y4eOHBIX 33/1aHUI TEKCThl yueOHUKA TOCIIe
CTPYKTYypUPOBaHUS MaTepuaia, cripaBounsle Matepuaisl (Ilepuoanueckyro
cucreMmy xuMmmuueckux snemenToB Jl. . MenneneeBa, Tabmuiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U COJIEH B BOJIE, AJIEKTPOXUMHUYECKUI
P HANIPSKEHUHM METaJIOB).

Mcnonb30BaTh Ipy BHITOJHEHUN Y4eOHBIX 3a/IaHUM U B Ipoliecce
HCCIIEA0BATENBCKOM NIEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPyY
XMMHUYECKOI0 COJIEpKaHus, CIIPAaBOYHbIE MaTepHallbl, pecypchl IHTEpHETa
10/ pyKOBOJICTBOM I€1arora
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O3HakoMJICHHE ¢ 00pa3liaMu METAJIIOB
A HEMETAIUIOB.

JlabopaTopHble U IPaKTHYeCKHe padoThI

JlaGopaTopHBIii OTIBIT:
BzaumopeiictBue rugpoxkcuaa

pacTBOpaMH KHUCIJIOT U IIET0YEH

OUHKa C

Tema 5. CTpoeHue
BelleCTB.
XuMuuyeckasi CBA3b.
OKHCINTENLHO-
BOCCTAHOBHUTEJIbHbIE
peakuuu

(8 )

Xumudaeckas cBsi3b. KoBaneHTHas (moasipHas

u HENoJIsIpHast) CBS3b.
*NeKTPOOTPULIATEILHOCTD aTOMOB
XUMUYECKUX 3JIeMEeHTOB.* loHHas CBs3b.
*THUIBI KPUCTALTUNYECKUX PEIIETOK. ™

Crenenn OKHCJICHHUS. OkuCIUTENBHO-
BOCCTaHOBUTENbHBIE  peakuuu. [Ipoueccs

OKHCJICHUS M BOCCTaHOBICHHSA. OKHCIUTCIN U
BOCCTaAaHOBHTCIIH.

JdemoHcTpauuu
OKUCINUTEIHLHO-BOCCTAHOBUTEIBHBIE pCeaknu:
TOpEeHHE, PeaKIuu Pa3IoKeHUs, COCIUHEHHS

PackppiBaTh CMBICT U3y4aeMbIX MOHSATHI 11O PyKOBOJCTBOM I€Jarora.

Ornpenenars BUJ XUMHUUECKOU CBSI3U B COEMHEHUU C UCIIOJIb30BaHUEM
CXEM.

OnpenensTh cTENEHb OKUCIICHUS XUMHYECKOTO dJIEMEHTa 10 GopMyJie ero
COEIMHEHUS C UCII0JIb30BAHUEM aIrOpUTMA.

Ornpenensars 3JeMeHT (BELIECTBO) — OKHUCIHUTEIb U 3JIEMEHT (BEIIECTBO) —
BOCCTaHOBUTEb.

OOBSICHITH CYIIHOCTH MPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHUS.

CocTaBnsTh 371€KTPOHHBIN OallaHC ¢ yUETOM YUCIa OTAAHHBIX U IPUHATHIX
3JIEKTPOHOB.

CocTaBnsTh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIHLHON PEAKIIMH 110
AITOPUTMY Pa3d0pa OKUCIUTEIILHO-BOCCTAHOBUTEIHLHOM PEAKITUU.

Hcnonp30BaTh MU BHITOJTHEHUH YU€OHBIX 3aJaHUM TEKCTHI ydeOHUKa 1ociie

CTPYKTYpUPOBaHUSI MaTepHala, ClipaBOuYHbIe MaTepHalibl (IEPUOANUECKYIO
cucrteMy xuMuaeckux 35memMenToB J1. M. Menneneena, Tabnuiry
pacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH B BOJIE, DJIEKTPOXUMHUYECKHI
PAI HANIPSHKEHUN METAJIOB)

Pa3nen 2. BaxkHelilue npeacTaBuTe I HEOPraHWYeCKUX BemlecTs (35 1)

Tema 6. Kucsopon.
Bonopon.
(14q)

Bo3agyx — cmech razos. CocraB Bo3ayxa.
Kucnopon — »eMeHT W MpOCTOE BEIIECTBO.
O30H. Haxoxnenue kuciopona B HOPUPOJE,
(bu3MYecKre U XUMHUYECKHE CBOMCTBa. Peakiiun

PackpbIBaTh CMBICI U3Y9aeMbIX MOHSATUH U IPUMEHSTH 3TH OHATHUS TIPH
OIHMCAaHWUU CBOMCTB BELIECTB M MX MPEBPAIICHUI C UCTIOIb30BAaHUEM
OTOPHBIX CJIOB U KJIMIIIE.

XapakTepu3oBaTh (OMUCHIBATH)C ONOPOU HA NJIAH, CXEMY, KPAMKYIO 3aNUC
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TOPEHUs] TPOCTBIX M  CJIOKHBIX BELIECTB.
*TernmoBolt 3PdexT XUMHUYECKOW peakuuu.™
DK30- W OJHIOTEPMHYECKHE  pEaKIIHH,
*TepMoxuMudeckue ypaBHeHus.* Ilonstue 06
okcuaax. CrnocoObl MoNydyeHus: KHUCIopoja B
naboparopun u MPOMBIIIJICHHOCTH.
MIpUMEHEHNE KHCIIOPOJa. KpyroBOpOT
Kuciaopoaa B mpupoae. TormmBo: yroimb u
MeTaH. 3arps3HeHHe BO3/JyXa, YCUJICHHE
MIaPHUKOBOTO s dekTa, paspylieHue
030HOBOTO CIIOS.

Bonoponx — a1neMeHT U IIpOoCTOe BELIECTBO.
Haxoxnenue BOJIOpOZA B pUpoJe,
¢dusnueckue W XHMHYECKHE CBOWCTBA (Ha
pUMepe B3aUMOJACWUCTBUSI C HEMETaUIaMH U
OKCHJIaMU METAJUIOB), IPUMEHEHHE, *CIIOCOOBI
nonydeHus.* [lonstue o kucnorax Kucimorsl u
COJIH.

JdeMoHcTpanuu

B3aumopeiicteue dhochopa, ceprl u xenesa ¢
KHCIIOPOJIOM (BO3MOXHO HCIOJIb30BaHUE
BHJICOOTIBITOB).

Omnpenenenue coepkaHus KHCIOpoaa

B BO3/IyXE.

OnbIThI, IEMOHCTPUPYIOLIUE YCIOBUS
BO3HUKHOBEHUS U IIPEKPAICHUSA TOPEHHUSL.

JlaGopaTopHble U IpPaKTHYeCKHE PadoThI
JlaGopaTOopHbIif OMBIT:

O3HakoMJyIeHHEe ¢ 00pa3laMu OKCHJIOB.
[TpakTruyeckas padora:

No 4. TTonyueHnne KuciIOpoaa, U3y4eHue ero
CBOMCTB.

COCTaB BO31yXa, (PU3HUYECKHE U XU-MHUECKUE CBOMCTBA KUCIOPO/A,
CIOCOOBI €ro MOTyYeHHsI, TPUMEHEHHE U 3HAUCHHE B TIPUPOJE U JKU3HU
YeIJIOBEKA.

CpaBHUBATh PEAKIMY T'OPEHUS U MEJIEHHOI'O OKUCIIEHNUS C
IPEJBapUTEIIbHBIM 00CYXKIEHUEM NTaPAMETPOB CPAaBHEHHUS.

Cobupatpb npuOOpPHI 7151 MOTYYSHHSI KUCTIOPOa (BBITECHEHUEM BOBI U
BO3/IyXa).

PacriozHaBaTh ONBITHBIM TyTEM KUCIOPOJ IOJI KOHTPOJIEM IIEAArOra.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY Ul COCTaBIEHUS (GOPMYIT
BELIECTB, MOJIEKYJISIPHBIX YPAaBHEHUM XMMHUECKHUX PEAKIMM C yUacTUEM
KHCIIOpOJa.

OOBACHATH CYLTHOCTH SKOJIOTMYECKHX MPOOIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3lyXa.

CrenoBath npaBuiiam 6e30macHoi paboThI B 1a00paTOPUH MIPH
UCIIOJIb30BAHUM XMMUYECKOW IIOCYBI X 000PYI0BAHUS MOl KOHTPOJIEM
resiarora, a TaKoke mpaBuiiaM 00paIlieHusi C TOPIOUYMMH BEILIECTBAMH B OBITY.

[InanupoBaTh U OCYIIECTBIIATH HA IIPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI,
MIPOBOJIUTH HAOIIOICHUS, 1€1aTh BBIBOJBI 110 pE3yJIbTaTaM KCIIEpU-MEHTA
IIOJl PYKOBOJACTBOM II€Iarora.

Y4acTBOBaTh B COBMECTHOW pabOTe B TpyIIE.

Mcnonb30BaTh Npy BHIIOJHEHUN Y4eOHBIX 3a/laHUM U B Ipoliecce
HCCIIEI0BATENbCKOM A€ATEIbHOCTY HAyYHO-TIOMYJISIPHYIO JINTEPATYpPy
XMMHMYECKOTO COJEPKaHus, CIIPABOYHBIE MaTepHaJIbl, pecypcsl IHTepHEeTa
10/l PyKOBOJICTBOM II€/1arora.

BeicTpanBaTth pa3BEpHYThIE MIMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMaIMIO U3 y4eOHHKA U CIIPABOYHBIX Mate-

PHAJIOB C OIIOPOY Ha ILJIaH, TPAMOTHO HCIIOJIb30BaTh U3yYCHHBIN
MOHSATUHHBIN anmapar Kypca XuMuu

56




[TpakTrueckas padota Ne5. [TonmyueHue
BOJIOPOJIa U U3yYEHHE €TI0 CBOMCTB.
Bouruucienus

— MOJIEKYJISIPHOM MacChl KMCJIOPO/ia U 030Ha
Ha OCHOBaHUH aTOMHOM MacChl XUMHUYECKOTO
3JeMEHTa

Tema 7. Boaa.
PacTBopsl. IlonsiTue 00
OCHOBaHMAX

(59)

Bonma. Ee cocraB. Crtpoenue. Monekyssl.
*Pusuueckne cBoiicTBa BOALl. Boga kak
pactBoputenb.*  PactBoper.  *TloHsitTHe 0
pacTBOpUMOCTH BellecTB B Boje. llonstue o
HACBILIEHHBIX W HEHACHIIIEHHBIX pacTBOpax.™
MaccoBas nons BemecTsa B pactBope. Pacuer
MaccoBOM JIONM BeUlecTBa B  PacTBOpPE
(mpoLeHTHAasE KOHLIEHTpaLUs).

*XUMHUYECKHE CBOMCTBA BOJIBI (pa3sIOKEeHUE,
peakuuu ¢ HaTpUeM, OKCHUIOM KaJbIus,
okcugom cepollV TlonsiTne 00 OCHOBaHMSX.
Ponp pactBopoB B mpHpoAEe U B IKHU3HU
gyenoBeka. KpyroBopor Boabl B mIpupone.*
3arpsi3HEHUE TPUPOAHBIX BoA. OxpaHa U
OUYMCTKA IPUPOAHBIX BOJ.

JdeMoHcTpanuu

DEeKTPOIN3 BOJIbI; CHHTE3 BObI;
B3aumoieiicTBue Bobl ¢ Metaiiamu (Na, Ca)
(BO3MOKHO HUCTIOJIB30BAHHE
BHJIEOMATEPHUAIOB).

PacTBOpeHnue BemecTs ¢ pa3auyHOn
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIOT U HIEIOUYEH
C IOMOIIBIO HHAUKATOPOB.

PackppIBaTh CMBICT N3y4aeMbIX MOHATHI U MPUMEHSTH 3TH MOHATUS TPU
OINHMCAaHUU CBOMCTB BELECTB M UX IPEBPAIICHNUN ¢ IOMOILBIO Me1arora.
XapakTepu3oBaTh (pU3NUECKHe U XMMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb Kak

pacTBOPUTEIIS B IPUPOAHBIX IIPOLIECCaX € ONIOPOM Ha IJIaH U CXEMY.

CocTaBisiTh YpaBHEHUS XUMUYECKUX PEAKIUNA C yH4aCTUEM BOJIbI C OITOPOM
Ha CXEMY.

OOBSICHATH CYIIHOCTH SKOJIOTMYECKHUX MPOOJIEM, CBSI3aHHBIX C 3arpsA3HEHUEM
MPUPOJHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT IMIPUMECEH, MEPHI IO OXpaHe
BOJ OT 3arpsI3HEHHUS 1OCIIE TIPEIBAPUTEIBLHOTO CTPYKTYPUPOBAHUS
MaTepuaa.

[TnanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE SKCTIEPUMEHTHI,
MIPOBOAUTH HAOIOACHHUS, A€NaTh BbI-

BOJBI 10 Pe3yJIbTaTaM dKCIIEPUMEHTA 110 KOHTPOJIEM NI€arora, ¢
MCIOJIb30BaHUEM KJIHIIIE.

CrnenoBatb mpaBuiaM 0e301acHON pabOTHI B JIAOOPATOPUH MIPH
MCIOJIb30BAaHUN XUMHUYECKOM MOCy bl U 000pYAOBAaHUS 1O KOHTPOJIEM
nejarora.

[TpoBOAUTH BHIYHMCIEHUS C IPUMEHEHUEM MOHSATHUS «MaccoBasi 10JIs
BEIIIECTBA B paCTBOPE» C OMOPOil Ha HOPMYIIBI.

Hcnonb30BaTh Npu BHIMOJHEHUHN YYEOHBIX 3aJaHUI U B Ipoliecce
HCCIIEI0BATENbCKOM 1€ATEIbHOCTH HAYyYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COepKaHusl, CIIpaBOYHbIe MaTepHalbl, pecypchl IHTepHeTa
10/l PyKOBOJCTBOM II€/1arora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOil Ha
uHpopMaLnIo n3 yueOHUKA U CIIPABOYHBIX MaTepPHajIOB, TPAMOTHO
WCMOJIb30BAaTh U3YYEHHBIN MOHITUINHBIN almapar Kypca XUMUU MOCTe
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JlabopaTopHble U IPaKTHYeCKHe padoThI
IIpaxmuueckas paboma:

No 6. [IpuroroBiieHre pacTBOPOB ¢
onpeaeIEHHON MacCOBOM JT0IeH
PacTBOPEHHOIO BEIIECTBA.

IIPEABAPUTEIILHOTO CTPYKTYPUPOBAaHUS MaTepuaa.

Tema 8.
DJIEKTPOJIMTHYECKAS
JUCCOI AU,
XuMHYeCKHe peakuuu
B pacTBopax

(59)

Teopust 3AEKTPOIUTUYECKON AUCCOLUALIH.
DNeKTpoNIUTHYECKast JUCCOLIHAITHS.
DJIEKTPOJIUTBI M HEIJIEKTPOJIUTHL. KaTuoHBI,
aHUOHBL. *MexaHu3M TUCCOIMAIMU BEIIECTB C
pa3IMYHBIMM  BUJAMH XUMHYECKOW CBSI3U.
[TonsiTue ocrenenu quccoruanuu.™ CuiibHbIE U
cima0ble DJIEKTPOITUTHI.

Peakniuun  moHHoro  oOMeHa.  YcioBus
MPOTEKAaHUsS peaKluii HMOHHOro oOMeHa [0
KoHIA. [losHble W COKpam€HHBIE HOHHBIC
YpaBHEHUA peakuuil. XMMHYECKHE CBOMCTBA
KHCJIOT, OCHOBaHMM M COJed B CBETE
MpEeICTaBICHUN 00 AJIEKTPOTUTUYECKON
nucconuanuu. KadecTBeHHBbIE peakuu Ha
KAaTUOHBI U aHUOHBI: MOHBI XJIOpUA-, OpOMHUI-,
uonua-, cynedar-, kapOOHAT-, CHIIUKAT-,
dbocdar- aHHOHBI; THUIPOKCUI-HOHBI; KaTHOHBI
aMMOHUSI, MarHus, KaJbLHs, aAJIIOMUHUS,
xeneza (2+) m (3+), memm (2+), 1uHKa,
MPUCYTCTBYIONINE B BOJAHBIX PACTBOpaX.
JdemoHcTpauuu
DneKkTpruyecKasi MpoOBOAMMOCTb PACTBOPOB
BELIECTB; IBUYKEHUE HOHOB B 3JIEKTPUUYECKOM
rnoJie.

OnbIThI, HJUTIOCTPUPYIOLINE TPU3HAKH

PackpeIBaTh CMBICI H3y4aeMbIX MTOHATHI, a TAKKE CMBICI TEOPUHU
BJIEKTPOJIUTUYECKON JUCCOLUUALIMHU C OTIOPOU HA CXEMBI.

OOBSICHATH MPUYUHBI 3JIEKTPOIIPOBO/-

HOCTH BOJHBIX PaCTBOPOB C MOMOIIBIO M€/1arora.

CocTtaBisiTh ypaBHEHUS TUCCOLMAIIMN KUCIIOT, IET0YEH U COJIEH, MOJIHbIE
Y COKpali€HHbIE HOHHBIE YPaBHEHUSI XUMUUECKUX PEAKLIM HOHHOTO
oOMeHa.

[InanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHUE SKCIIEPUMEHTHI,
MIPOBOAUTH HAOIOACHNUS, IeTIaTh BHIBOABI IO Pe3yJibTaTaM 3KCIIEpUMEHTA
MOCIIe TIPEIBAPUTEIHLHON PaOOTHI.

CrnenoBaTh paBujaM 06€30macHOM paboTHI B 1a00OpaTOpUu MPH
MCIOJIb30BAaHUN XUMHUYECKOH MOCY/IbI U 000PYAOBAHHUS MO KOHTPOJIEM
nezjarora.

[Ipon3BOAUTH BHIYMCICHHS IO XUMUYECKUM YPaBHEHUSIM.

BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHpopMaInIo n3 yueOHUKA U CIIPABOYHBIX MaTepHajIOB, TPAMOTHO
WCIMOJIb30BAaTh U3YUEHHBIN MOHITUIHHBIN almnapar Kypca XUMUU MOCTIEe
MpEeABAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Hcnonp30BaTh MpH BBHIOTHEHUH YU€OHBIX 3aJaHUI U B ITpoLiecce
HCCIIEA0BATENbCKOM IeATeIbHOCTH HaYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOT0 COJIepKaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa
MOCJIe KOHCYJIbTAIlMU C IeAarorom
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MPOTEKAHUS PEAKIUii HOHHOTO OOMEHA.
JlabGopaTropHble M IPAKTHYECKUE

padoThI

JlaGopaTopHBIi OTIBIT:

Peakumu noHHOro 0OMeHa B pacTBOpax
31eKTposuTOB: cynbdaTta meau(Il) u ménoun,
KapOOHaTa HATPHUS U COJSTHOW KHUCIIOTHI,
peaxuus HeUTpaau3auu MEeKIy THAPOKCHIOM
KaJIUs U COJSTHOM KUCJIOTOM.

Borunciaenus

— 10 YPaBHEHHUSM XUMUYECKHUX PEaKIUil

Tema 9. OcHOBHBIE
KJIACCHI
HEOPraHUYecKHX
coeTUHEeHNH

(11 9)

Kiaccudukanms HeopraHU4ecKux
COETMHEHUH.

OKcupl: COCTaB, KIacCUuDUKAIUS
(*ocHOBHBIE, KUCIIOTHBIE, aM(pOTEPHBIE,
Hecoyieo0pa3yrolue Ha IpUMepe OKCHIa
yriaepona |l u okcuna azora 11%),
HOoMeHKJ1atypa *Ilomydenne™ u XumMudeckue
CBOMCTBa OKCHJIOB (B3aMMOJICHCTBHUE C BOJIOM,
KHCJIOTaMH, IIEI0YaMH ).

OcHoBaHus: cOCTaB, Kiaccuukamus (IeI0qu
Y HEpacCTBOPHUMBIC OCHOBAHUS),
HOMEHKJIATypa, GU3HUECKHE U XUMUIECKUE
CBOICTBA (B3aMMOJICHCTBUE C OKCHIAMH
HEMETAaJIJIOB, KUCJIIOTaMH, COJISIMH), *CITOCOOBI
MOTy4YEHUS. ™

Kucnotsl: cocras, kinaccudukarus,
HOMEHKJIaTypa, GU3NYECKre U XUMHUYECKHE
CBOICTBa (B3aMMOJICHCTBUE C METAJIJIAMHU,
OCHOBHBIMH OKCHJIaMH, OCHOBaHUSIMH, COJISIMHU
Ha IIPUMEpPE COJISIHOM U CEPHON KHCIIOT),
*cnocoO0kI moyueHus.™ Ps akTHBHOCTH
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Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSTUHEHHI 10
11a0IoHy.

CocraBieHre CXeM CTPOEHUSI OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUH Ha OCHOBE OIPE/IEICHUS.

Cocrapnenne (GopMyJl OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTMHEHUI U
Ha3bIBAHME UX 10 MEXKAYHAPOIHON U TPUBUAIBHONW HOMEHKIIATYPE C
UCIIOJIb30BaHUEM OTpEAETICHUS U TaOIUIIbI PACTBOPUMOCTH.
KrnaccudunupoBanre n3ydyaeMbIX BEUIECTB I10 COCTABY H C8OUCMBAM C
OTOPOM Ha OIpeIeTIeHHs], CXEMbI M TaOJIHIly pAaCTBOPUMOCTH.

CocraBiieHue TaGHI/ILIBI TCHCTUUYCCKHUX PAOOB U CXCMbI «["eneTnueckas
B3aMMOCBS3b OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX COCAMHEHUN) MO
PYKOBOJACTBOM I€/1arora.

[Tporuno3upoBaHe CBONCTB BEIIECTB HA OCHOBE OOLINX XMMHUECKHUX
CBOMICTB HU3YYCHHBIX KJIACCOB, I'PYIIIT BEHICCTB, K KOTOPbIM OHH OTHOCATCA C
HCIIOJIb30BaHUEM cXeMbl «I eHeTndeckasi B3aMMOCBS3b OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCAMHEHUI M0 pyKOBOACTBOM IeAarora.
CocTtaBneHue MOJIEKYJISIPHBIX YPaBHEHUH peaKIuid, HIUTIOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA M3YYCHHBIX KIJIACCOB U CNOCOObL NOYY€eHUs BEIIECTB
M3YYEHHBIX KJIACCOB, TPYIIII, a TAKXKE NOATBEPKAAOIINX T€HETUUECKYIO
B3aMMOCBSI3b MEX/y HUMH, C OTIOPOil Ha BepOAIbHYIO CXEMY B KaUeCTBE
3pUTENBHOM OMOPHI.




METAaJUIOB.
Comnu (cpemnue): HOMEHKIATypa, CIIOCOOBI
MIOJIy4YEHUS, B3aUMOICHCTBHUE COJIEH C
MeTaJulaMH, KUCJIOTaMH, IIeJI0YaMHU U COJIIMHU.
['eneTnueckas CBsI3b MEXKAY KJIacCaMH
HEOPraHWYECKUX COeAMHEHUN. ['eHeTnueckue
psnbl. [Tonarue 06 *amdoTepHbIX
THJPOKCUAAX (Ha MpUMEpe LIMHKA U
AIIOMUHUS ): XUMUYECKHE CBOWCTBA
B3aUMOJICHCTBHE C KUCIOTaMH U LIEJI0YaMH,
pa3ioKeHue Npu HarpeBaHuu.™

JdemMoHcTpanuu

OO6pa31bl HeOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

B3anmoaeiicTBre pacTBopa CEpHON KUCIOTHI C
oxcugom menu(ll).

Peakuust HeWTpanuzanuu.

BrIiTecHeHHe 0JHOTO MeTaIa IPyruM us3
pacTBopa COJH.

JlabopaTopHble U IpaKTHYeCKHe padoThI
JlaGopaTopHbIe OTBITHI:

B3anmoneicTBre KUCIOT ¢ METAJIAMH.
[TonyueHnue HepaCTBOPUMBIX OCHOBaHUH.
B3auMozeiicTBre HeEpaCTBOPUMBIX OCHOBAHUM
C KACIIOTaMH.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHUMU.

[IpakTuyeckas padora:

No 7. PelreHne 3KCIepUMEHTAIIBHBIX 3a7a4 M0
Teme «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTUHEHUN .

Bpruucienuns
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CocraBiieHrEe MOJIEKYJIAPHBIX YpaBHEHUI peakliuii 10 CXemMaMm ¢
IpeBapUTEIbHBIM 00CYXKIEHUEM BbIOOpA pearnpyroLIiX BEIIECTB.
Brruucrienue no ypaBHEHUSM XUMHUECKUX PEAKLINN KOTMYECTBa, 00bEMA,
Macchl BELIECTBA M0 KOJIMYECTBY, 00BbEMY, Macce PeareHTOB WU MPOIyKTOB
PEeaKLUu 110 aJrOPUTMY.

[InanupoBaHue U OCYILIECTBICHUE HA IPAKTUKE XMMHYECKOTIO SKCIIEPUMEHTA
U HaOJIIOJICHHS TTOJT PYKOBOJICTBOM YUHUTEIIS.

@DopMyIupOBaHUE BBIBOJOB 110 PE3YyIbTaTaM JKCIIEPUMEHTA C
UCIIOJIb30BAHUEM OIIOPHBIX CIIOB.

dopMyIpOBaHHUE € TIOMOIIBIO IIE1arora U BHIIOJIHEHNE IPaBUIl O€3011acHOM
paboThI B 1a00paTOPHH MIPU UCTIOIB30BAHUN XUMHUYECKON TIOCY B U
000pyT0BaHUs.

Hcnonp3oBaHue Npy BHIIOTHEHUN YYEOHBIX 3a/IaHHUM U B IpoLiecce
HCCIIEIOBATEIBCKOM NEATENbHOCTH HAyYHO-TIONIYJISIPHOM JINTEPATypHI
XUMHUYECKOIO COACPIKAHUs, CIIPaBOYHBIE MaTepualbl, pecypcel IHTepHeTa,
OCYILECTBIIEHHE BBIOOpA 0] pyKOBOJICTBOM HaCTaBHUKA.

BeicTpanBanue pa3BEPHYTHIX IMCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
UH(pOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MATE€PHUAIOB, TPAMOTHOE
UCIIOJIb30BAHNUE U3YyYEHHOTO TOHATUHMHOTO alapara Kypca XuMHUH ¢
MCII0JIb30BaHUEM IUIAHA, ONIOPHBIX CJIOB, AJITOPUTMA.




— [0 YPABHEHUSIM XUMUUYECKUX PEAKLIMI

Pa3gen 3. BemiecTBo u xu

MHUYeCKHEe peakunu, 44

Tema 10. Xumuueckue
peakuuu. OCHOBHBIE
3aKOHOMEPHOCTH
XHUMHYECKHUX pPeaKuui
(49)

*TloHsiTHE O  CKOPOCTH  XUMHYECKOH
peakiuu. @aKTOPBI, BAUSIONINE HA CKOPOCTh
XUMHUYECKOMN pEeaKInH. IMonsatue 0
TOMOTCHHBIX UM TCTCPOIrCHHBIX PCaAKIUAX.
[Tonsstne 00 OOpaTUMBIX U HEOOPATHMBIX

XUMHUECKUX  peakuusx.  Ilomsatue o
XMMHUYECKOM  PaBHOBECHUHU. CwMmerienune
XUMHYECKOTO paBHOBECHS. ®daxTophl,
BIMSIOIIME HA  CKOPOCTh  XMMMYECKOU
peakuuu M TOJOXEHHE  XUMHYECKOIO

paBHoBecus. Kitaccupukanuss XuMHUYECKUX
peaxkuuii 1o pa3HbIM OCHOBAaHUSAM. ™

PackpsIBaTh CMBICT N3y4aeMbIX TOHATUN U IPUMEHSAThH 3TH HOHSITHS NPH
ONMCAaHUU CBOMCTB BELIECTB U UX NPEBPALLCHUI.

KrnaccudunupoBars XuMUYECKHE PEAKIIUH 110 PA3TUYHBIM IPU3HAKAM.

Y cTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIMH OT Pa3INYHbIX
(hakTOpoB MOJ1 PYKOBOJICTBOM YUHUTEIIS.

[[porHo3upoOBaTH BO3MOXKHOCTH MPOTEKAHUS XUMHUUECKUX MPEBPALICHUN B
Pa3IMYHBIX YCIOBUSX MOCIIE IPEBAPUTEIHHON PabOTHI.

Dnpenenars okuciautens U BocctaHoBuTenb B OBP.

CocTaBisATh 3JEKTPOHHBINA OaTaHC peaKIluu.

[Ipou3BOANTE BBIYUCICHUS 110 XUMUYECKUM YPABHEHUSIM I10 AITOPUTMY.
BeicTpanBaTh pa3BEPHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
uHpopMannIo n3 yueOHUKA U CIIPABOYHBIX MaTepPHaIOB, TPAMOTHO
WCIMOJIb30BAaTh U3YUEHHBIN MOHITUIHHBIN alapar Kypca XUMUU MOCTIEe
MpEeABAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Hcnonb30BaTh MpH BHIMOJHEHUH YUeOHBIX 3aJaHUI U B Ipoliecce
HCCIIEA0BATENIbCKOM IeATeIbHOCTH HayYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COZIEpkKaHUs, CIIPaBOYHbIE MaTepHalbl, pecypcsl IHTepHeTa
MOCJie KOHCYJIbTAlUU C TIEJaroroMm.

PacKpbIBaTh CMBICI U3y4aE€MbIX IOHATHUH, a TAKXKE CMBICI TEOPUU
AJIEKTPOJIUTUYECKON JUCCOLUUALIMHU C OTIOPOM HA CXEMBI.

DOBACHATD NPUUMHBI 3JEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB C MIOMOILBIO
nejarora.

CocTaBisiTh ypaBHEHUS TUCCOLMAIIMN KUCIIOT, IIET0YE U COJICH, MOJIHbIE U
COKpaIIEHHbIC NOHHBIC YPABHEHHSI XUMUYECKUX PEAKIN HOHHOTO OOMEHa.
[[1aHMpOBATH M OCYIIECTBIIATH HA MPAKTUKE XUMUYECKNE IKCIIEPUMEHTHI,
MIPOBOANTH HAOIOICHUS, IeTIaTh BBIBOABI IO Pe3yJIbTaTaM dKCTIIEPUMEHTA
ocJie IpeaBapUTEIbHON PabOTHI.
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CnenoBath mpaBuiaM 6e30MacHO pabOTHI B 1TaOOPAaTOPHH MTPHU UCTIOIb30BAHUU
XMMHYECKOH TOCYIBI M 000pyJOBAaHHS MO KOHTPOJIEM TIEarora.

[[por3BOIUTH BHIYMCIICHUS IO XUMUYECKUM YPABHEHUSIM.

BricTpanBaTh pa3BEpHYTHIC MMCHMEHHBIC U YCTHBIE OTBETHI C ONOPOii Ha
uHpopMannIo u3 yueOHUKA U CIIPABOYHBIX MaTepPHajIOB, TPAMOTHO
WCMOJIb30BAaTh U3YUEHHBIN MOHITUIHHBIN alapar Kypca XUMHUU MOCTIEe
MPEBAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTeprania.

Hcnonp30BaTh NpH BEIOJHEHUH Y4eOHBIX 3aJaHU 1 B IIpoIiecce
MCCIIEI0BATEIBCKON AEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XMMHYECKOTO COJIEpKaHNUs, CIPAaBOYHbIE MaTepuasl, pecypcsl MHTEpHETA
1ocje KOHCYJIbTAlUH C TIeIaroroMm

9 KJIACC

(2 4 B HEAEIIO, BCETO 68 1)

IIpumepHbIe TeMbI,
packpbIBaOIIue
JaHHBIN pa3aen

NMPorpamMmbslI,
U KOJIMYeCTBO YaCOoB,
O0TBOAMMOE HA UX
U3ydeHue

OcHoBHOE conep:kaHue

OcHoOBHbBIE BU/IBI 1eSITeJIbHOCTH
o0yJaromuxcs

Pasznea 1. BemectBo u xumuyeckue peakuuu (1049)
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IHoBTOpPEHME H
yriry0JieHue 3HAHUI
OCHOBHBIX pa3/1e/10B

Kypca 8 kiacca
(10 9)

IIepnonnueckuit 3akoH. [lepuonnueckas
CUCTEMA XMMUYECKUX HJIEMEHTOB

. U. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KAJINS, KL U X

COEIMHEHHI B COOTBETCTBHHU C MOJIOKEHUEM
3JIEMEHTOB B IEPUOJINYECKON CUCTEME U
CTPOEHUEM UX aTOMOB.

Krnaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB (MEXAyHAPOAHAS U
TpUBHAIIbHAS ). XUMHYECKUE CBOMCTBA
BEILIECTB, OTHOCSIIMNXCS K Pa3IMUYHBIM KJIacCaM
HEOPraHWYECKNX COeANHEHUH. [ 'eHeTnueckas
CBSA3b HEOPTraHUYECKHUX BEIIECTB.

CtpoeHue BelecTBa: BUIbl XUMHUYECKON CBI3HU
Y TUIIbI KPUCTAIUTMYECKUX PEIIETOK.
*3aBUCHMOCTb CBOMCTB BEIIECTB OT UX
CTpOeHHus.™

XUMUYeCKHE peakliuy. KiIaccupukanus
XUMHUYECKUX PEaKLUi MO pa3IMuIHbIM
OCHOBAaHUSIM.

Teopust 3AEKTPOTUTUYECKON AUCCOLUALINU
JdemoHcTpauuu

1. Moaenu KpUCTAILITMYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB.

2. KopoTkoneproaHas v IJIMHHONEPUOIHAS
dopmel [Tepuoaudeckoii CUCTEMBI XHMHYECKUX
anemenToB /1. 1. MenaeneeBa

[TpakTuyeckas pabora Ne§ «Peakiun HOHHOTO
oOMeHa»

[TpakTuyeckas padora Ne 9 «KauecTBeHHbIE
peaKkuuM Ha MOHBI B pacTBOpe'.
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XapakTepru30BaTh XMMHUYECKHUE AIEMEHTHI NIEPBBIX TPEX MEPUOJIOB, KNS U
KaJIbIUs MO UX MoJoxeHuto B [lepuoguueckoii cucrteme . . Menneneena
C OIIOPOM Ha AJITOPUTM.

KnaccugunupoBats 1 Ha3pIBaTh HEOPIrAaHUYECKHE BEIIECTBA U3YUEHHBIX
KJIACCOB C OTOPOil Ha cXeMy, TaOJIUIly PaCTBOPUMOCTH.

OmnuceiBaTh 00LIME XMMUYECKHE CBOMCTBA BELIECTB PAa3IMYHBIX KIIACCOB,
MIOATBEPK1aTh CBOMCTBA IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI
XUMHYECKUX PEAKIUI C ONTIOPOM Ha CXEMY.

OnpenensaTs BUA XMMUYECKOH CBSI3U U TUI KPUCTANINYECKON PEILIETKH
BEIIIECTBA C OMOPOM HA CXEMY.

[Iporno3upoBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOECHHUS 110CIIE
IIpeBapUTENILHOrO pa3dopa.

BeicTpauBarh pa3BEPHYTHIE IUCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMalHIO U3 yueOHUKA U CIIPABOYHBIX MaTepHaIOB, TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN IIOHATUIHBIN alIapar Kypca XUMHUH.

Hcnonb30BaTh Npy BHIIOIHEHUN YUeOHBIX 3alaHUM U B IpoLiecce
HCCIIEIOBATENbCKOM A€ATEIbHOCT HAyYHO-TIOMYJISIPHYIO JINTEPATYpPy
XMMHMYECKOTO COJEPKaHus, CIIPABOYHBIE MaTepHaJIbl, pecypcsl IHTepHETa
10/l PyKOBOJICTBOM II€/1arora.

PackppIBaTh CMBICIT TEOPUU AIEKTPOIUTHICCKOM nucconnanun. OObCHATD

MPUYHHBI AJICKTPOITPOBOTHOCTH BOJHBIX PACTBOPOB;

CoCTaBIIATh YPaBHEHUS TUCCOIMAIIMN KUCIIOT M MIEIOYCH, TTOJTHBIC U
COKpAIICHHBIC XMMHUYCCKHE YPaBHEHUS XUMHYCCKUX pEaKIlnii HOHHOTO
obMeHa.




KonrtponsHast padora Ne6
«IIEKTPONUTHYECKAS AUCCOIHALINS

Pa3nen 3. Hemeranibl u ux coennHenus (24 u)

Tema 3. O6mas OO01mas XxapakTepuCTHKA raJIOTeHOB. OOBsCHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB HEMETAILIOB M UX
XapaKTepUuCTHKA OCOoOEHHOCTH CTPOEHUS AaTOMOB 3TUX COEIMHEHMH B Ipe/iesax MajblX MEPUOIOB U IIABHBIX MOATPYIII
XHMHYECKHX 3JIEMEHTOB | DJIEMEHTOB, XapaKTEpHBIE I HUX CTEIIEHU Ilepronnyeckoi cUCTEMBI XUMUYECKUX JIEMEHTOB C YUETOM CTPOEHHUS UX
VIIA-rpynmsl. okucneHus. CTpoeHue u (pu3nyecKue CBOMCTBa | aTOMOB C UCIOJIb30BAHUEM CXEMBI.
I'asiorensl MPOCTHIX BEIIECTB — rajlorTeHOB. XMMHUYECKHE | XapaKTepu30BaTh PU3HMUECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIECTB
(4 9) CBOICTBa Ha IIpUMEpPE XJIopa (B3aMMOJICHCTBUE | TaJOTCHOB (Ha MPUMEPE XJI0pa) M CIOKHBIX BEIIECTB (XJIOPOBOIOPO/IA,
C MeTaJulaM{, HEMETAJUIAMHU - BOIOPOAOM U XJIOpHU/1a HATPHSI), CIIOCOOBI MX MOTY4EHUs], IPUMEHEHHE U 3HaUCHHE B
KUCIIOPOJIOM, *mienouamMu™). XiopoBogopoI. IIPUPOJE U )KU3HU YEJIOBEKA ITOCIIE CTPYKTYPUPOBAHMSI MaTepHala.
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CounsHas KUCI0Ta, XUMHUYSCKHE CBOMCTBA,
*nonydenune™, mpumeHnenue. KauectBeHnbie
peaKkly Ha rajJoreHuI-uoHbl. */lelicTBre
XJIOpa U XJIOPOBOJIOPO/Ia HA OPraHU3M
yenoBeka.* BaxkHeilire XaopuIbl U UX
HaXO0XJECHUE B IPUPOJIE.

JdemoHcTpauuu

Buneomarepuansl: raloreHsl U UX
COETUHEHUSI.

OO0pa3ibl XJTOPUIOB.

JlabGopaTopHble M NpaKTHYeCKHE PadoThI
JlaGopaTOopHbIif OMBIT:

Pacno3znaBanue Xa0pua-uOHOB.

OnpenensaTh raloreHUI-MOHBI B PACTBOPE € UCIIOJIb30BAaHUEM TaOIHIIBI
"XapakTepHble peaKIMi Ha aHUOHBI .

[InaHMpoBaTh U OCYILECTBIIATH HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IIPOBOANUTH HAOIIOIEHNS, 1eJ1aTh BBIBO/IBI IO pPE3yJIbTaTaM HKCIEpUMEHTa
I0CJIE TIPEeIBAPUTEIHLHOM PabOTHI.

CrnenoBath mpaBuiiaM 0€301MacHO# paboThI B TabopaTopuu Mpu
UCTIOJIb30BAHUH XMMUYECKOW TIOCY/IbI U 000pYIOBaHUS MOl PyKOBOJCTBOM
Ie1arora.

BricTpauBarh pa3BEPHYTHIE IUCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nH(pOpMalHIO U3 yueOHUKA U CIIPABOYHBIX MaTepHaIOB, TPAaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN IIOHATUIHBIN alapar Kypca XUMHH.

Hcnonb30BaTh Npy BHIIOIHEHUN YUeOHBIX 3alaHUM U B IpoLiecce
HCCIIEI0BATENbCKOM A€ATEIbHOCTY HAyYHO-TIOMYJISIPHYIO JINTEPATYpPy
XMMHMYECKOTO COJEPKaHus, CIIPAaBOYHBIE MaTepHaJIbl, pecypcsl IHTepHEeTa

Tema 4. O61mas
XapaKTepUCTHKA
XHMHYECKHX 3JIEMEHTOB
VIA-rpynnsbi. Cepa u eé
coennHeHus (5 1)

OOm1ast xapakTepuCTHKA 371eMeHTOB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB 3TUX
3JIEMEHTOB, XapaKTEPHBIE JUIsl HUX CTENIEHU
okucnenus. CtpoeHue u Gu3NIecKre CBOMCTBA
IIPOCTBIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTtponHbie MOIU(UKALIUYA KUCTIOpOia U
cepbl. XUMUYECKHUE CBOUCTBA CEPBI.
CepoBognopo, ctpoenue, pu3nueckue

Y XUMHUYECKHE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCUABI CEpPhI KaK
IIPEICTaBUTENN KUCIOTHBIX OKCUA0B. CepHast
KHCI0Ta, (PM3UYECKHEe U XUMUYECKUE CBOWCTBA
(oO1ue Kak mpeacTaBUTENs Kilacca KHCIOT

u crienuduaeckue), npuMenenne. CepHuCTast
KHCJIOTA.

*XuMHuueckue peakiuu, JeKalue B OCHOBE
MPOMBIIIJICHHOTO CIIO0CO0a MOTyYeHHs CEPHOM
KUCIOTHL.* CONM CEpHON KUCIIOTHI,

OOBSICHATH 001IIME 32aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 2JIEMEHTOB VIA-
TPYIIIBI U UX COEAMHEHUIN
C Y4€TOM CTPOEHMSI UX aTOMOB C 0IIOpoi Ha cxeMy "M3MeHeHne paanycos
B noarpynmnax".
XapakTepu3oBaTh GU3NUECKUE
1 XMMUYECKHE CBOMCTBA MMPOCTOTO BEIIECTBA CEPHI U €€ COETUHEHNN
(cepoBoI0pOZIa, OKCHIOB CEPBI, CEPHON KHCIIOTHI, CYNb(})AaTOB), CTOCOOBI X
MOJIyYEHUs, TPUMEHEHNE U 3HAYEHUE B IPUPOJIE U )KU3HU YEJIOBEKA C
OIIOpOM Ha CXEMY U ILIAH.

Onpenensath HaTU4KE Cyab(aT-HOHOB B PACTBODE.

OOBACHATH CYLTHOCTH SKOJIOTUYECKHX MPOOIeM, CBSI3aHHBIX C
nepepaboTKON COeMHEHHM cephl OCIe CTPYKTYpUPOBaHUS MaTepuasa.

[InaHnpoBaTh U OCYILECTBIIATH HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOJICHUS, I€NaTh BBIBO/BI 110 pe3yJIbTaTaM 3KCIIEPUMEHTA.

CrnenoBatb mpaBuiaM 0e301acHON pabOThI B J1aOOPATOPUH MIPH
MCIOJIb30BAaHUN XUMHUYECKOI MOCY bl U 000pyA0BaHUSA MO/l PYKOBOICTBOM
nezjarora.

[Ipon3BOAUTE BEIYMCIICHHUS 10 XUMUYECKUM YPABHEHUSAM I10 AITOPUTMY.
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KayecTBEHHas! peakiys Ha Cyb(ar-1oH.
Haxoxnenue cepbl 1 €€ coeTMHEHU I

B mipupoe. *XuMHUUeCKOe 3arpsi3HeHNE
OKpY>Karollen cpeibl COeTUHEHUSIMHU CEPhI
(KUCTIOTHBIE TOK]IM, 3arPsI3HEHHUE BO3AyXa U
BOJI0OEMOB), CITOCOOBI €T0 MTPEAOTBPAIICHUS. ™

JdemoHcTpaumuu

Konnekuuu (BuneomaTepuaibl): cepa u eé
COETMHEHUSI.

OOyrnuBaHue caxapa 1moj 1eHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOUN KHUCIIOTHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI
JlaGopaTopHbI€ OTBITHI:

OOHnapy:xeHue cynbhaT-HOHOB.
B3anmogeiicTBre paz0aBieHHON cepHOU
KHMCJIOTHI C LMHKOM. BbIuucienust

10 YPaBHEHUSM XUMHUYECKUX PEaKIIUA;

Hcnonp30BaTh Npyu BRITOJTHEHUN y4eOHBIX 3a/1aHUI TEKCThl yuyeOHUKa,
cnpaBouHble Matepuainsl (Ilepuonnyeckyro cucreMy XUMHYECKUX
anemeHToB /. 1. MenneneeBa, Tabauily paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHH U COJIEH B BOJE, DIEKTPOXUMUUYECKUIN DSl HAPSHKCHU N
METaJLJIOB).

Hcnonb30BaTh NpH BHITIOTHEHUN y4eO-

HBIX 3a/IaHUI U B POLIECCE UCCIIEA0BATENBCKOMN AESITEIbHOCTH HAyYHO-

MOMYJISIPHYIO JINTEPATYPy XMMHUECKOTO COAEPKAHUS, CIIPABOYHBIE

Marepuaisl, pecypcsl HTepHeTa

MIOCJIE KOHCYNBTALMU € TIE1aroroM

Tema 5. O6masn
XapaKTepUCTHKA
XMMHYECKHX 3JIeMeHTOB
VA-rpynnsl. A30T,
dochop u nx
COeJUHEHHSA

(7 1)

OO6mrast xapakTepucTHKa 3JIEMEHTOB V A-
rpymibl. OCOOEHHOCTH CTPOEHUS aTOMOB ATHX
AJIEMEHTOB, XapaKTEPHbIE JIJIsl HUX CTEIIEHU
OKHCJICHUS.

A30T, pacpocTpaHeHue B IpUpo/Ie,
¢du3nveckue 1 XUMHUYECKUE CBOCTBA
(B3auMoelicTBYE C METAJUIAMU U
HEMETaJlJIaMH - KHUCIIOPOJIOM U BOJOPOJIOM).
Kpyrosoport azora B npupo/e.

AMMHaK, ero pu3nYeckre 1 XuUMHUECKUE
CBOICTBa (OKHCJIEHUE, OCHOBHBIC CBOMCTBA
BOJHOI'O PacTBOpPA), *Nony4eHue™ u
npuMmenenue. Conu aMMOHUS, UX (pU3NUECKHe

OOBSCHATH 00IIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB VA-
TPYIIIBEI U UX COEAMHEHHUH ¢ YIETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (pU3NUEeCcKre U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB
azora 1 ocdopa 1 UX COeAMHEHUH (aMMHaKa, COIe aMMOHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa Gocdopa(V) u pochopHO KUCIOTHI,
¢docharToB), crtocoObI UX MOTYYEHUS, IPUMEHEHHNE U 3HAYE€HUE B IIPUPO/IE
Y KM3HU YE€JIOBEKa C MCMOJIb30BAHUEM CXEMBI.

OnpenensaTb HOHBI aMMOHHUS U (ochaT-HOHBI B paCTBOPE C UCIIOIB30BaHUEM
TaOIUIBE! " XapaKkTepHbIC peaKIIMU Ha KATHOHBI U aHUOHBKI".

OOBACHATH CYLTHOCTH SKOJIOTUYECKHUX MPOOIeM, CBSI3aHHBIX C HAXOXKICHUEM
COeMHEHMH a30Ta u Gocdopa B OKpyKaroIIeH cpee.

[InaHnpoBaTh U OCYIIECTBIIATH HAa MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOAUTH HAOMIOACHNUS, IeTIaTh BBIBOABI IO PE3yJIbTaTaM dKCIepU-MEHTA.
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Y XUMHYECKUE CBOMCTBA (Pa3JIOKECHHE,
B3aMMO/ICIICTBHE CO I1IeJI0YaMu ), TPUMEHEHHUE.
KauecTBeHHas peakuusi HA MOHBI aMMOHHUSL.
A3oTHas KuCI0Ta, e€ GU3nIecKue

1 XMMUYECKHUE CBOKCTBA (00IIHE KakK
MIpeICTaBUTEINS KJlacca KUCIOT U
cnernuduieckue). A30THCTas KHCIOTA.
Hcnons30BaHre HUTPATOB U COJIE aMMOHUS B
KaueCTBE MUHEPATbHBIX YIOOPECHUH.
*XuMHYeCcKoe 3arpsi3HEHUE OKPYKAroIIei
CpeIbl COeTMHEHUSIMHU a30Ta (KHCIOTHBIE
JOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U
BOJIOEMOB).™

docdop, *amnorponHbie MOIUDUKAITAN
docdopa*, puznueckre 1 XUMUIECKUE
CBOICTBa (B3aMMOJICHCTBUE C METAIIJIAMHU,
HEMeTaJlJIaMH, *KOHLIEHTPUPOBAHHOMN a30THOM
Y CEPHOU KUCIOTaMu).*

Oxcun pochopa(V) u pochopnas kucnora,
¢bu3nuecKkre U XUMHUYECKHE CBONCTBA,
nosrydeHue. KauecTBeHHas peakius Ha
dbochar-noHsI.

Hcnonb3oBanue GpochaToB B KaueCTBE
MUHEpaIbHBIX YI0OpEeHUH. 3arpsi3HeHNIE
MIPUPOJHBIX BOJOEMOB (ochaTamu.
JdemoHcTpauuu

Konnexkuuu: dpocdop u ux coequHeHUsI.
B3anmoneicTBre KOHLIEHTPUPOBAHHOM
a30THOU KHUCJIOTHI C MEJBIO.

JlabopaTopHble U IPaKTHYeCKHe PadoThI
JlaGopaTopHbIe OTBITHI:
1. BzaumopeiicTBue coneit aMMOHUS

CrnenoBatb mpaBuiaM 0e301acHON pabOTHI B J1AOOPATOPUH MIPH
UCIOJIb30BAHUU XUMHUECKOH MOCY bl U 000PYIOBaHUS.

[Ipon3BOANTE BBIUMCIIEHUS 10 XUMUYECKUM YPaBHEHUSIM.

Vcnonb30BaTh Npy BHIIOIHEHNN YU€OHBIX 3aJaHUH TEKCThI y4eOHMKa,
CIIPaBOYHbIE MaTepUaIIbl (IIEPUOIUIECKYIO CUCTEMY XUMHUUECKHX
anemenToB J[. . MenpaeneeBa, Tabauiry paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEH B BOJE, DJIEKTPOXUMHUYECKUN PsiJl HANPSIKCHUM
METaJIOB).

Hcnonp30BaTh Ipy BRIOJTHEHUH YYeOHBIX 33/1aHUI U B TIpoliecce
HCCJIEIOBATEIBCKON NEATEIbHOCT HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOI0 COJIEpKaHus, CIIPABOYHbIE MaTepHallbl, pecypchl IHTEpHETa
II0CJIE KOHCYJIBTALMH € IIEAarOrOM
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C WIENOYBIO.

2. O3HakoMIIeHHE ¢ 00pa3iiaMu a30THBIX U
(hochopHBIX YIOOPEHUIA.

[IpakTrueckas padora:

Ne 10. I[Tonyyenne aMMuaka, U3y4eHHUE €r0
CBOMCTB.

Buiuucnenua
— 10 YPaBHEHUSIM XUMUYECKUX PEaKLIUi

68




Tema 6. O61mas
XapakTepuc-

THKA XUMHYECKUX
3jieMeHTOB [VA-
rpynmsbi.

Yriaepoa v KpeMHUI U
HX COeIMHEHUS

(8 1)

VYraepon, aTuIOTPOINIHbIE MOIU(PUKAIIH
(rpadur, anmas), pacipocTpaHCHHUE B
npupoje, Gu3ndeckue 1 XUMHIECKUE
cBoiicTBa. Ancop6mus. KpyroBopor yrieposa
B IIPUPOJIC.

Oxcuppl yriaepona, ux pusudeckue

Y XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE C
MeTaJlJIlaMH, HEMEeTallJIaMH,
*KOHILIEHTPUPOBAHHOM a30THOU U CEpPHON
KHCJIOTaMHU)*, UX JCHCTBUE HA KUBbIC
OpPraHMU3MBl, *TIOy4EHUE™ U IPUMEHEHHUE.
*DKOJIOTUUECKHE MPOOJIEMBI, CBI3aHHBIC C
okcuaom yriepoaa(lV); runoresa
r7100aJIBbHOTO MOTEIICHUS KIIUMAaTa,
MapHUKOBBIN 2P PeKT.™

VYronbpHas KUcioTa U €€ coiu, UX Gu3nyecKkue
U XUMHUUYECKUE CBOMCTBA, noayueHue N
npuMmeHenue. KauecTBeHHast peakius Ha
kapOoHaT-uoHbL. *Mcnonp3oBanne KapOOHATOB
B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH,
CEJIbCKOM XO03sicTBE.™

Kpemnnii, ero ¢pusznueckne 1 XUMHIECKHE
CBOMCTBa (Ha MpUMepe B3aMMOACHCTBHS C
MeTaJUIaMH ¥ HEeMETaJlJIaMH ), *TIoTy4eHne u
IPUMEHEHHE B 3JIEKTPOHHKeE. *

*CoenuHenus kpemHus B mpupoze. Oomue
npeacTaBieHus 00 okcuae kpemuusi(IV) u
KpeMHUEBOU kuciote. CHIMKATHI, UX
UCIOJIb30BaHUE B OBITY, MEAUIIMHE,
IIPOMBILIIEHHOCTH. Bax-Helune
CTpOUTENbHbIE MaTEepPHUAJIbl: KEpaMHUKa, CTEKIIO,
IIEMEHT, OETOH, kene300eToH. [Ipobaembl
0€301acHOT0 UCIOIb30BaHUS CTPOUTEIBHBIX
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OOBACHATH 001IE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOKMCTB 31eMeHTOB [V A-
TPYIIBI U UX COCIUHEHUN C y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
yriaepoJa U KpeMHHUS U UX COEAMHEHHUH (OKCHIOB yIriiepoja, yrojJbHO!
KHCJIOTHI, KapOOHATOB, OKCHAa KPEMHHSI, KDEMHUEBOW KHUCIIOTHI,
CHJINKATOB), CIIOCOOBI UX MOJIy4€HHs], IPUMEHEHHNE U 3HAU€HHE B IPUPO/IE
U )KM3HU YE€JI0BEKa.

OnpenensaTs KapOOHAT- M CUIIMKAT-

HOHBI B PaCTBODE.

OOBACHATH CYLTHOCTh SKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C HAXOXKAECHUEM
YIJIEKHACIIOTO ra3a B OKPYKarUIeH cpeae.

[InaHupoBaTh U OCYIIECTBIIATh HA IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHIL,
[TpoBoanTh HAOIIONEHMS, 1ENIaTh BBIBOIBI IO PE3yJIbTaTaM SKCIepUMEHTa
1I0CJIE MPeIBapPUTEIBHOM PadOTHI.

CrnenoBatb mpaBuiaM 0e301acHON pabOThI B JIAOOPATOPUH MIPH
UCIOJIb30BAHUU XUMHUECKOH MOCY bl U 000PYIOBaHUS.

Hcnonp30BaTh npy BRITOJHEHUN y4eOHBIX 3a/1aHUH TEKCThl yuyeOHUKa,
crnipaBouHble Matepuaisl ([lepuoanyeckyro cucTeMy XMMHUYECKHX
anemeHToB /. 1. MenneneeBa, Tabauily paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHH U COJIEH B BOJIE, MNEKTPOXUMUUYECKUIN DSl HAPSHKECHUN
METAJIJIOB) MTOCJIE KOHCYJIBTAIUH C [IE€aroroMm.

Hcnonb30BaTh Npy BHIIOIHEHUN YUeOHBIX 3alaHUM U B poLecce
HCCIIEI0BATENbCKOM A€ATEIbHOCT HAyYHO-TIOMYJISIPHYIO JINTEPATYpPy
XMMHMYECKOTO COJEPKaHus, CIIPAaBOYHbIE MaTepHaJIbl, pecypcsl IHTepHETa




MaTepHuajioB B IOBCEIHEBHOM KU3HU.™
JdemoHcTpaumuu

Monenu KpUCTaUINYECKUX PEIIETOK aIMasa,
rpaduTa, MOJIEKyJIbl QysuIepeHa.

AncopO1ust pacTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YriéM. IIpoTuBoras.
Buneomarepuaiibl: CHIIMKaTHAs
IIPOMBIIIJIEHHOCTD.

Monenu MONEKyJ1 OPraHUYECKUX BEILECTB.
JlabopaTopHble U IpaKTHYeCKHe padoThI
JlaGopartopHsblit onbIT: KauecTBeHHAs peakius
Ha KapOoHaT-uoH. [IpakTuyeckue paboThI:

No 11. IlonydyeHue yriaekucioro rasa u
H3y4YEHUE ETO CBOMCTB.

No 12. Pemienue s3kcrnepuMeHTaIbHBIX 3a/1a4
no teMe «HemeTaminy.

BblunciieHusi 110 ypaBHEHHUAM XUMHUYECKUX
peakuuii
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Pa3nen 2. Mera/uibl ¥ ux coeannenus (20 1)

Tema 7. O01ue
CBOJCTBA METAJJIOB
(4 1)

OO1as XxapaKTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
nojoxxeHus B [lepuognyeckon cucreme
XUMHYECKUX 31eMeHToB J[. 1. MeHaeneeBa u
CTpoeHHus aToMOB. CTpOEHUE METAILIIOB.
Meramnueckas CBs3b U METaNIMYECKAast
KPUCTAJUIMYECKAS PEIIETKA.
DNEKTPOXUMHUYECKUN Psiji HAIPSLDKEHUI
MeTauioB. PU3NYEeCKUue U XUMUYECKUE
CBOWCTBA METAJNIOB (B3aUMOJICEHCTBHUE C
KHCJIOPOJIOM, BOJIOH, KUCTIOTaMK ). *O01me
CIIOCOOBI OJTYYECHHUSI METAJIIOB.™

*TloHsATHE O KOPPO3UU METAJIIIOB U OCHOBHBIE
CHIO0COOBI 3aIIUTHI OT KOppo3uu. CIuIaBbl
(cTranb, 9yryH, TIOpaTIOMUHUN, OpOH3a), UX
MPUMEHEHHE B OBITY M TPOMBIIICHHOCTH. *

JdeMoHcTpanuu

O3HakomiIeHHE ¢ 00pa3laMy METaJUIOB U
CIJIaBOB, UX (PM3NYECKHMHU CBOWCTBAMHU.
Mogenu KpUCTaIIIMYECKUX PEIETOK
METAJIJIOB.

Buneomarepuansl: KOppo3usi METaJLIOB.

JlabopaTopHble U IpaKTHYeCKHe PadoThI
JlaGopaTopHbIe OTBITHI:

O3HakomiieHHE ¢ 00pa3laMH CIUTAaBOB
METAJUIOB.

3aBUCUMOCTH CKOPOCTH PEaKIMH METalia ¢
KHUCJIOTON OT MPUPOBI METaILIA.

Beruuncienus
M0 YPABHEHUSM XUMHYECKUX PEAKITUH.
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PackpbIBaTh CMBICT N3y4aeMbIX OHATUN U IPUMEHATH 3TH OHATHUS IIPU
ONMCaHUM CBOMCTB BELIECTB U UX NIPEBPALLCHUM.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COCIMHEHUM C YUETOM CTPOCHHS UX aTOMOB.

XapakTepru30BaTh CTPOECHUE METAIUIOB, 00IIHe PU3NUECKHe U XUMHYECKHE
CBOWCTBA METAJLIOB.

XapakTepu3oBaTh 00ITHE CIIOCOOBI MOTYUYEHUS METAJIIIOB MOCTIE
CTPYKTYPUPOBaHUS MaTepHalia.

CrnenoBaTh paBuiaM 06€30macHOM paboTHI B JabOpaTOpUH MPH
MCIOJIb30BAHUU XUMHUYECKOM MOCYIbI U 000PYIOBaHUS.

[Ipon3BOAUTE BEIYHMCICHHUS 10 XUMUYECKUM YPABHEHUSIM.

Hcnonb30Bath MpH BBITTOTHEHUHN YIEOHBIX 33JaHUI TEKCThl y4eOHUKa,
cnpaBouHble Matepuainsl (Ilepuonnyeckyro cucreMy XUMHYECKUX
anemeHToB /. 1. MenneneeBa, Tabauily paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHH U COJIEH B BOJIE, DNEKTPOXUMUUYECKUIN DSl HAPSHKECHUH
METaJLJIOB).

Hcnonp30BaTh MpH BBHIOTHEHUH YU€OHBIX 3aJaHUM U B ITpoLiecce
HCCIIEA0BATENIbCKOM IeITeIbHOCTH HaYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COZIEpkKaHNUs, CIIPaBOYHbIE MaTepHualbl, pecypcsl IHTepHeTa
MOCJIe MPEABAPUTEIHHON KOHCYIbTAIMHU C TIEAarorom




Tema 8. Baskneimue
MeTAJLIbI M UX

COeTHHEHH S
(16 1)

lemnounkie meTamnsl. IlonoxeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemeHToB /[. 1. Menzaeneesa, crpoeHue
atoMoB. Haxoxnenue B mpupoze.
du3nyeckue U XUMUIECKIE CBOICTBA (Ha
npuMepe HaTpus U Kausi). OKCUabl 1
TUAPOKCHUIBI HATpusl U Kanus. [I[pumenenue
IIEJIOYHBIX METAJIJIOB M UX COSIUHCHUM.
[lemouHo3eMeNbHEIC METAJIIEI MATHUI K
KaJblUl, cTpoeHue atoMoB. [lonoxenue B
[lepuoanueckoii cucteMe XUMUUECKUX
anemenToB JI. 1. MenaeneeBa. Haxoxaenne B
npupojie. Pu3nyeckre U XUMUUYECKHE
cBoiicTBa. BaxkHelnne coeqMHEHNU KaJIbIU
(oxcua, ruapokcu, con). *JKECTKOCTh BOJIBI
1 CIOCOOBI €€ ycTpaHeHUs. ™

Amomunuii. [lonoxenue B [leprognueckoi
CHCTEME XUMHUYECKHX sreMeHToB [I. 1.
MenneneeBa, ctpoenue aroma. Haxoxaenue B
npupoze. Pu3nvecKkue 1 XUMUYECKUE
cBoiicTBa. AM(OTEepHbIE CBOICTBA OKCHUA U
TUIPOKCUIA.

Keneso. [lonoxenue B I[lepuognueckoit
CHCTEME XMMHYECKHUX DJICMCHTOB

. 1. MeHnneneeBa, CTpOCHUE aTOMA.
Haxoxnenue B mpupoae. ®usnueckue u
XUMHYECKHE cBOMCTBA. OKCHIBI, TUIPOKCHIBI
u comu xene3a(1l)

u xene3a(lll): cocra, cBoWCTBa U noayuenue.

JdeMoHcTpanuu

B3anmopeiicTBue HaTpUs € BOJIOM.
OKpaLHI/IBaHI/Ie IIJJaMCHHU HOHaAMU HanI/IH n
KaJus.

OOBsACHATH 001IHe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JI€MEHTOB-
METAJIJIOB B IPYIIIAX U UX COCAUHEHHUN ¢ y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U XUMUIECKUE CBOMCTBA MPOCTHIX BEIIECTB
METAJUIOB U UX COSAMHEHMI (OKCHIOB, TUAPOKCHIOB, COJIEH) C OTIOPO Ha
CXEeMY, CIIOCOOBI UX MOYYEHUs], IPUMEHEHHE 1 3HaU€HHE B IPUPOJIC U
KM3HH YEIIOBEKa.

Pacrio3HaBatk ¢ MOMOIIIBIO KAYECTBEHHBIX PEAKIINI HOHBI METAJIOB (MarHus,
AJIFOMHMHUS, LINHKA, JKeJIe3a, Me/IN) € UCIOIb30BaHUEM TaOIHILIbI
"XapakTepHble peaKIM1 Ha KaTHOHBI .

[InaHnpoBaTh U OCYIIECTBIIATh HA IPAKTUKE XUMUYECKUE SKCIIEPUMEHTHIL,
MIPOBOAUTH HAOJIOAEHHS, I€NIaTh BHIBOABI [0 PE3YJIbTaTaM SKCIEPHUMEHTA.

CrnenoBath paBuiiaM 0€301acHOM paboThI B TabopaTopuu Mpu
UCIIOJIb30BAHUH XMMUYECKOW TIOCY/IbI U 000pYI0BaHUSL.

[Tpon3BOIUTH BBIYUCIICHUS IO XUMUYECKUM YPaBHEHHSM.

BeicTpauBarh pa3BEpPHYTHIE IUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHpOpMalHIO U3 yueOHUKA U CIIPABOYHBIX MaTepHaIOB, TPAMOTHO
HCIIOJIb30BaTh U3yYEHHBIN IIOHATUIHBIN alIapar Kypca XUMHUH.

Mcnonb30BaTh Ipy BBIIOJHEHUN Y4eOHBIX 3a/laHUM U B poliecce
HCCIIEI0BATENbCKOM A€ATEIbHOCTY HAyYHO-TIOMYJISIPHYIO JINTEPATYpPy
XMMHMYECKOTO COJIEPKaHus, CIIPAaBOYHBIE MaTepHaJIbl, pecypcsl IHTepHEeTa
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OKpaI_HI/IBaHI/Ie ITaMCHU MOHAMMU KaJIbIIU:A.
BsanMoaelicTBUE OKCHIa KAJbIUS C BOJIOH.
Buneomarepuansl: ropeHue xkene3a B
KHCJIOPOJIC U XJIOPE.

JlabopaTopHble U MpaKTHYecKue padoThl
JlabGopaTopHbIE OMBITHI:

O3zHakoMJyieHHEe ¢ 00pa3LaMu aIFOMUHUS U €T0
CIUTaBOB.

AMdoTepHbIe CBOMCTBA THAPOKCH A
AITIOMUHHSL.

KauecTBeHHBIE peakiiy Ha MOHBI KeJle3a.
JKécTkoCTh BOJIBI ¥ METO/IBI €€ YCTPAHEHHUSI.
[TpakTrueckue pabOTHI:

Ne 10. Pemenue sKkciepuMEHTANBHBIX 3a/1a4
o Teme «MeTtamibD».

Bpruuncienus
10 YPAaBHEHUSAM XUMHYECKUX PEAKIUN

Pasnen 3. IlepBoHavanbHeI

€ XUMHUYECKHE TIOHATHS 00 OpraHMYeCcKUX BemecTBax, 104

Tema 9.
IlepBoHauanbHbIC
XUMHUYECKHE ITOHATUS 00
OpPraHUYeCKUX
BEIIECTBAX

OO6mue mnpencraBieHuss 00 OCOOEHHOCTSIX
cocraBa U CTpOCHUS OpPraHUYECKUX
coeauHeHui  yraepoaa. llepBoHauanbHbIe
MOHATHS 00 OpraHMYECKUX BEIIECTBAX Kak
O COCIMHEHUsAX  yriaepona (MeraH, 9TaH,
STWIEH,  aleTWIEeH, J3TaHOoJ,  IJIHILEPHH,
YKCyCHasl Kucyota). *MIx coctaB 1 XMMHUECKOE
ctpoenne. Kraccudukamuss opraHu4ecKux
BemiecTB.* [loHATHE O OMONIOrMYECKH BasKHBIX
BElIECTBAX: KUPaX, OeNKax, yriieBogax — U UxX
poiu B JKM3HM ueloBeKa. *MarepuaibHoe
€IMHCTBO OpPraHMYECKHX M HEOPraHWYeCKUX
COEINHEHUN.*

OOBACHATH MPUYUHBI MHOTOOOpa3ns BEIIECTB, UITIOCTPUPOBAThH
B3aMMOCBSI3b HEOPTAaHHMYECKUX COCIMHEHUN yIiepoa U OpraHnIecKux
BEIIIECTB MO PyKOBOJICTBOM YUUTEIIS.

OOBSICHATH yCcI0BUS O€301IaCHOTO MCTIONIB30BAHUS BEIIECTB U XUMHUYECKUX

peaxiuii B OBITY.

XapakTepr30BaTh POJIb XUMHH B PA3INYHBIX chepax AeITeIbHOCTH JIIOJIEH,
OCHOBHBIE BEUIECTBA M MAaTEPUAIIbI, IPUMEHSEMbIE B )KU3HU COBPEMEHHOTO
YeJIOBeKa.
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[TpupoHBIE HICTOYHUKH YTIEBOJOPO/IOB
(yrosb, mpupOIHBIH Ta3, HEPTH), MPOAYKTH UX
nepepaboTKU, UX POJIb B OBITY U
MIPOMBITIJICHHOCTH.

Paznen 4. O6o0menne marepuana no kypey «Heopranuueckast xumusan(4 1)

Tema 10. Xumus u
OKpy:karolas cpeaa, 14

Hosbie maTepuansl u TexHosioruu. Beuecrsa u
Marepuabl B TIOBCEIHEBHOW KU3HH YETIOBEKA.
Xumus u 310poBbe. bezonacHoe
HCIIOJIb30BAHNE BEIIECTB U XUMHYECKUX
peakIuii B OBITY.

OCHOBBI 3KOJIOTUYECKON TPAaMOTHOCTH.
XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH
cpensl (IpeesibHO 10MyCTUMas KOHIEHTpalus
Bemects — [1JIK).

Ponp xumum B pelieHnn 3KOJ0THYECKUX
npooiem

O0600mmenre Marepuana
o Kypcy
«Heoprannyeckas
XHMUS», 34

O06001IeHNe U CUCTEMATH3AIIHS TI0 KypCy
«Heopranndeckas XxuMus»

XapakTepHu30BaTh POJIb XUMHUH B PA3IUYHBIX cepax AesITeTbHOCTH JIOCH,
OCHOBHBIE BELIECTBA M MAaTEpUaIbl, IPUMEHSEMbIE B )KU3HU COBPEMEHHOTO
4eJI0BEKa.

. OOBACHATH ycII0BHs O€30M1aCHOTI0 MCIIOJIb30BAaHMS BELIECTB U XUMUYECKUX
peakiuii B ObITY

AHanm3upoBaTh U KpUTHYECKH OLICHUBATh MH()OPMAIUIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOTO X0341iCTBA, TPAHCIIOPTA U Ip. HA COCTOSIHUE
OKpY>KaloIleH Cpeibl.

YMeTh OKa3bIBaTh NEPBYIO IIOMOIIb TP XUMUYECKUX 0XKOTaxX U
OTpaBIJIECHUSX.

[IpunuMaTh yuacTre B 00CYXI€HUHU MPOOIEeM XUMUYECKOH 1
HKOJIOTUYECKOM HAIIPaBIEHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO NTO3UIIUIO
1o nmpobiemMe U IpeaiaraTh BO3MOXKHBIE TyTH €€ PELICHUSC OMOPOi Ha
nH(popMaIuio 13 yueOHUKA U CIIPABOYHBIC MaTEPUATIbI, PECYPCHI
HNHurepHera
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