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I[TOACHUTEJIBHA A 3AITNCKA

Pabouas mporpamma mo XvUMHH Ji1 OOyYaIOIIUXCS C 3aJE€PIKKOM MCUXUUYECKOTO
pPa3BUTHSL HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBI€HA B COOTBETCTBUU C
®denepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJIAPTOM OCHOBHOT'O OOIIEro
obOpazoBanust (Ilpukasz Munnpocsemenuss Poccum ot 31.05.2021 1. Ne 287,
3apeructpupoBad MunucrepctBoM toctuiiun Poccuiickoit ®denepanun 05.07.2021 r.,
per. Homep 64101), IlpumepHoil aganTUpPOBAaHHONW OCHOBHOW 00pa30BaTEIbLHOU
IpOrpaMMoil  OCHOBHOTo 00miero oOpa3oBaHusl OOydYaromuxcsi €  3aJep>KKOU
NICUXUYECKOro pa3Butusa (ogobOpeHHoi pemeHueM @YMO mo oluiemy oOpa3zoBaHUIO
(mpotoxoi ot 18 maprta 2022 1. Ne 1/22, IlpumepHo#t pabodeil mporpaMMbl y4eOHOTO
npeamera «Xumus» (0a30BbId ypoBeHb), [IpuMepHOl mnporpaMMoN BOCIUTaHUS
oOyyarommxcsi TMpU TOJYYEHUH OCHOBHOTO OOIIero oOpa3oBaHUsl, C Y4E€TOM
pacupesesieHHbIX 10 KjaccaM IpOBEPSIEMBIX TPEOOBAaHUN K PE3yNbTaTaM OCBOCHHS
OCHOBHOM 0Opa3zoBaTeIbHONM MpPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUsA U
AJIEMEHTOB COJIEpKaHMUsI, TIPEJICTABIICHHBIX B Y HUBEPCAILHOM KOJU(PHUKATOPE MO XUMHUH,
Konnenmuu npenogaBanusi yaeOHOro npeamera «Xumus», yueOHsiM mianom MbOY -
COMI Ne 20 r.Opna..

OO0mas xapakrepucTuka yue0HoOro npeamera «XumMus»

Yuebublii penMer «XuMUs» BXOJIUT B MPEIMETHYIO 00JIacTh
«EcTecTBEeHHOHay4HbIE TpPEAMETh». B cUCTEME eCTeCTBEHHOHAYYHOIo 00pa30oBaHUs
XUMUS KaK Y4EOHBIN TIPeIMET 3aHMMAaET BaKHOE MECTO B IMO3HAHUM 3aKOHOB MTPUPOJIBI,
dbopMuUpOBaHUM HAYYHOM KapTUHBI MHUpPA, CO3JaHUU OCHOBBI XMMHUUYECKUX 3HAHUH,
HEOOXOAMMBIX JIs TOBCEIHEBHOW KW3HHM, HABBIKOB 30POBOTO M 0OE€30MACHOr0 Jis
YyeJoBeKa U OKpYyXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOMN KYJIbTYPBI.

VYcenemHocTh U3y4eHUsT XHUMHUHU CBSI3aHA C OBJAJEHUEM XHMHUYECKHM SI3BIKOM,
coOno/lecHneM MpaBuyl  0Oe30MacHOM pabOThl TpPH  BBINOJHEHUHM XUMHUYECKOTO
AKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBSI3€H XUMHUU C IPYTHUMU MPEAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0s1 OCHOBBI HEOPTAHUUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHOM naeel mporpamMMBl SBISIETCS cO3AaHue 0a30BOr0 KOMIUIEKCA ONMOPHBIX 3HAHHM
[0 XUMUU, BBIPAXKEHHBIX B (hOpPME, COOTBETCTBYIOIIEH BO3pACTy OOYyYArONIUXCS U UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca MpeACTaBIECHbI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAKOIIME HW3YYEHHE COCTaBa M CTPOEHHUS BEUIECTB,
3aBUCHMOCTH WX CBOMCTB OT CTPOCHMS, IPOTHO3UPOBAHHE CBOWCTB BEUIECTB,
UCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALECHUN U ITyTE€H yIIpaBICHUS UMU
B LIEJISIX NIOJIYYEHUS BEIIECTB U MATEPHUAIIOB.

TeopeTuyeckyr0 OCHOBY M3yUYEHHSI HEOPTaHMYECKOM XMMHUU COCTABIIIET ATOMHO-
MOJIEKyJIsipHOE yueHue, [lepuoanueckuii 3akon JI.11. MenaeneeBa ¢ kpaTkuMu

CBCIACHUAMU O CTPOCHHMHM d4aTOMa, BHIAX XUMHUYECKOM CBA3H, 3aKOHOMCPHOCTAX

2



IPOTEKaHUS XUMUUECKUX PEAKIIUIA.

B u3ydeHun Kypca 3Ha4MTEIbHAs POJIb OTBOJAUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
IOPOBEJACHUIO TPAKTUYECKUX M JaOOpaTOpHbIX pabOT, ONHCAHMIO PE3yJIbTATOB
YUYEHUYECKOT0 SKCIIEPUMEHTA, COONIOACHHUI0O HOPM M IpaBuil 0e30macHOi paboThl B
XUMHUYECKOH J1abOpaTOpHH.

Peanuzamuss gaHHOM  mporpaMMbl B Ipoliecce  OOY4YEHHsS — MO3BOJISET
oOyuatomumcsi ¢ 3[IP ycBouTh KiIt04eBble XUMUYECKUE KOMIIETEHIIMU U TIOHATH POJb U
3HAYEHUE XUMUUCPEIN APYTUX HAYK O IIPUPOJE.

W3ydyeHne XxumMuu CcrnocoOCTByeT (OPMHUPOBAHUIO y OOYYAIOIIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHIO OOIIEHAYyYHBIX METOAOB (HaOMIOJeHHE, W3MEpEHHE,
AKCIIEPUMEHT, MOJECIUPOBAHUE), OCBOCHHUIO NPAKTUYECKOIO IPUMEHEHUS Hay4YHbIX
3HAHUI, OCHOBAHHOTI'O HA MEKIIPEAMETHBIX CBS3SX € IpeaMeTaMu « OKpYKaroIuid MUp»,
«Duzukay, «buonorusa», «['eorpadusa», «MatemaTukay U GopMHpPyEeT KOMIIETECHIUH,
HE0OXOAMMBIE ISl MPOIOJKEHHSI 00pa30BaHusl B 00JIACTU €CTECTBEHHBIX HayK.

N3ydyeHne XuMuUM CIOCOOCTBYET pa3BuUTHIO y oOyuaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKUMOHAIBHOM  TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPUTUYECKH aHAIW3UPOBaTh HH(GOPMALMIO, MPEACTABICHHYIO B
pa3nanuHbIX (opMax. 3HAYUMOCTb IpeaMeTa JUIisl Pa3BUTUS )KU3HEHHOM KOMIETEHIIMU
oOyuaromuxcst ¢ 3I[IP 3akmiouaeTcss B yCBOGHMHM OCHOBBI XMMMUYECKHUX 3HAHMIH,
HEOOXOAMMBIX JIJIsl MOBCETHEBHOW >KM3HU; HABBIKOB 37J0POBOIO M OE30MACHOTO st
YeJI0BeKa M OKPY’KaIoIIEeH ero cpenbl o0pasza >KW3HU; (OPMUPOBAHUU SKOJIOTHMUECKOU
KYJbTYpBI.

[Iporpamma oTpakaeT coaep:kaHue OOyYEeHHs] MpEeAMETY «XHUMHS» C y4EeTOM
0co0BIX 00pa3oBaresibHbIX NMOoTpeOHOocTel oOyvatomuxcs ¢ 3[1P. OBnanenne yueOHbIM
MpEeAMETOM «XHUMHUS» MPEICTABISIECT ONPENEIECHHYI0 TPYAHOCTh Il 0Oy4arouIuxcs ¢
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON AESITENIBHOCTH, IEPHUOUYECKUMHU
KOJIeOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MaMSITH, HETOCTATOYHOCTBIO OOIIEro 3amaca
3HAHWM, MOHWXEHHBIM I103HABATEIbHBIM HHTEPECOM W HU3KMM YPOBHEM PEYEBOIO
pa3BUTHS.

Jlnst mpeoposeHusT TPYAHOCTEM B M3YyYEHUHU YYEOHOTO TpeaMeTra «XuMUsD»
NpUMEHSETCS afjanTanus o0beMa U Xxapakrepa yueOHOro MaTepuaia K o3HaBaTeIbHbIM
BO3MOKHOCTSIM JIaHHOM KaTEeropuu OOYyYaromMxcs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE  AITOPUTMOB, BHYTPHUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBS3EH,
ITIOCTENIEHHOE YCI0KHEHUE N3Yy4aeMOro MaTepuaa.

[Ipy wu3ydyeHUH XUMHUU HEOOXOJMMO OCYIIECTBIISITH B3aUMOJECHCTBUE Ha
ITOJINCEHCOPHOMN OCHOBE.

TeopeTnueckul Marepuall PpEKOMEHAYETCS M3y4daTb B IPOLIECCE MPAKTUUYECKOU
NEATEIbHOCTH. BO3MOMXKHO BBIICIIEHUE OTIEIBHBIX YPOKOB HA PEUIEHUE 3a/1a4 B CBSI3H CO
CJIIOKHOCTBIO aHanu3a Tekcta oOydarommmucs ¢ 3IIP. Oprannueckoe eaMHCTBO
MPAKTUUYECKOM M MBICIUTENbHON AESITETbHOCTH OO0YyYaloluMxcsd Ha YypoKax XHMHUHU
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHUIO OA3UCHBIX XUMHYECKHX 3HAHUU U
ymenuil. Ocoboe BHUMaHHE MPU U3YUYECHUH XUMHH YICISIETCA H3YyYEHUIO «CKBO3HBIX)
MTOHATUI 17} (dbopMUPOBAHUIO HaBbIKa CTPYKTYPUPOBAHHUS Marepuaia.



Heau n 3axaun n3yvyeHus yueOHOro npeamera « XuMus)

Obwue yeru wu3ydeHUs ydeOHOro mnpeamera «XHUMHsD TPEICTABICHbI B
[IpumepHoit  paboueit mporpaMMe OCHOBHOro obOmero oOpasoBanus. OHu
aKTyaJM3UpPOBaHbBl C YYE€TOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOTO OOILEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YeHHUS HA PA3BUTHUE M CAMOPA3BUTHE JHYHOCTH,
dopmupoBaHue e€ WHTEIEKTa M 00mell KyabTyphl. OOydeHHEe yYMEHHMIO YYUTHCA U
IIPOJIOJKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIEE BPEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIMHA yIeOHBIX PEIMETOB, B TOM YHCIIEC U « XUMHUN.

Jlia oOyuaromuxcest ¢ 3I1P, Tak e, Kak W A HOPMATUBHO Pa3BUBAIOLIMXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO porpammy,
JOMUHUPYIOLEE 3HaUEHHUE TPUOOPETAIOT TaKUE yeau, KaK:

* (QopmMupoBaHHME  HMHTEJUIEKTYaJlbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PELICHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaANpaBJICHHOCTh OOYYEHHMsS HAa CHUCTEMATUYECKOE NPHOOIICHHE Yy4Yalluxcs K
CaMOCTOATENbHON TMO3HABATEIbHON AESITENBHOCTH, HAYYHBIM U MPAKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

" o0ecrnieueHue ycIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YUAIOIIUMHUCS OTIbITA
Pa3HOOOpa3HON AEATENbHOCTH, O3HAHUS U CAMOIO3HAHMSI, KJIFOUEBBIX HAaBBIKOB
(KJIFOUEBBIX KOMIIETEHLUH), UMEIOIINX YHUBEPCATbHOE 3HAUEHUE I Pa3IUUHbIX
BUJIOB JCSTEIBHOCTH;

" (QopmupoBaHuEe YMEHUMN OOBSICHATH U OLIEHUBATH SBJICHUS OKPY’KaIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIBITA, MOJIYYEHHBIX IPU U3YYEHUH XUMUU;

* ¢opmupoBaHHE y OOyYarOUIMXCS TYMAaHUCTUYECKHX OTHOILIECHUW, MOHUMaHUs
LHEHHOCTH XUMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJOTHYECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAIOLIEW NPUPOJHON CPENBL;

" pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO H
CaMOBOCIMTAHUID HA OCHOBE YCBOCHMS OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIs U HANpaBJIEHHOCTU AaJIbHEHIIIETO
oOyJeHus.

Kypc HampaBiieH Ha penieHue ciaeayonmx 3a0ay, 00eceunBaroIuX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO IMOAXOJ0B K OOYYEHHUI0 XHMUHU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 0Opa30BaAHUS:

* (QopmupoBaHuEe TMEpPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEILIECTBAX, MX [MPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUU; OBJAJCHUE
MOHSATUHHBIM aNMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" 0CO3HaHHE OOBEKTHUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00yacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPALIEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBbI MHOI'MX SBJICHUW JKUBOW W HEXKHUBOU
NPUPOABL; YTIyOJieHWEe TPEICTABICHUI O MAaTepUaIbHOM €IMHCTBE MUPA;



" OBJIaJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIIOCOOHOCTBHIO aHATM3UPOBATH
1 00BEKTHBHO OLIEHUBATD )KU3HEHHBIE CUTYAINH, CBI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHusT C BEIIECTBAMHU, HCHOJb3YEMBIMHU B IOBCEAHEBHOM
KU3HU; YMEHHUEM aHAIM3UPOBaTh M IJIAHUPOBATH SKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAHEHUS 37I0POBBS U OKPYXKAIOIICH Cpebl;

* (QopmMupoBaHHUE YMEHHI yCTaHABIMBATh CBA3M MEXAY pealbHO HAOI0/1aeMbIMU
XUMUYECKUMHU SIBICHUSAMU U TPOIECCAaMH, IMPOUCXOAAIIMMH B MHUKPOMHUDPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAK)KE 3aBHCUMOCTh IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [PHOOpPETeHHE ONbITA UCIOIb30BAHUS PA3TUYHBIX METOJOB M3YYEHUS BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSAMHU MPHU MPOBEACHUN HECIOKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOIO 00OPYAOBaHUS U IPHUOOPOB;

* (QopmupoBaHuE TPEACTABICHUN O 3HAYCHUH XMMHYECKON HAyKH W PpEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpOoOJeM, B TOM UHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U HKOJIOTUYECKUX KaTacTpod.

Ocob0enHocTH 0TOOpPa M aJANTANMH Y4eOHOI0 MATEPHAJIA 110 XUMHUM

OOyuenue y4eOHOMY MpeaMeTy «XUMHUs» HEOOXOIUMO CTPOUTHh Ha CO3/IaHUU
ONTHMAJIBHBIX YCIIOBHH JJII YCBOCHHS IMPOTPAMMHOTO MaTepuajga OOY4JaromUMHUCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro marepuaia B
COOTBETCTBUH C TMIPHUHITUIIOM JOCTYITHOCTH MPH COXpPaHEHUHU OOIEeTro 0a30BOTO YPOBHSI.
OH 0DKEH 0 COAEPKAHUI0 K 00beMY ObITh aJan TUPOBAHHBIM /171 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30BaTEIbHBIMU OTPEOHOCTAMU. ClieIyeT 00JIerynuTh
oBiajiecHue wmatepuasom oOydaromumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBACHEHHS] C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B
NPUMEHEHUN 3HAHUM C HUCIOJIb30BAaHUEM IPUEMOB aJTOPUTMU3AIMH M BU3YaITbHBIX
orop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

bonbiioe 3HaueHWe AJiS MOJHOIICHHOTO YCBOGHHUS Y4YEOHOTO MaTepualia UMEeT
oropa Ha MEXIPEIMETHBIC CBSI3M BOIPOCOB, M3YYaeMbIX B JaHHOM Kypce, C TaKUMU
yueOHbIMU TpenMeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT € Y4YEOHBIM MaTepHall C pa3HBIX TOYECK 3PCHUS,
MEXITPEMETHBIC CBSI3HM CITOCOOCTBYIOT €TO JIYYIIEMY OCMBICICHHIO, 00jIee TPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUW U MPAKTUYECKUX YMECHUM.

[Ipu moAroToBKE K ypoKaMm yUWUTENb JODKEH MPEeayCMOTPETh (hOPMHUPOBAHHE Y
oOy4Jaronmxcsi yMEHU aHAIN3UpOBaTh, CPABHUBATh, 0000IIATh U3ydaeMblii MaTEepHall,
IJIAHUPOBATh TPEACTOSAIIYI0 pPadoTy, OCYIIECTBIATh CaMOKOHTPOJh. HeoOxomumo
MOCTOSIHHO CJICIUTh 3a TPABHJIBHOCTHIO PEYEBOTO O(GOPMIICHUS BBICKA3bIBAHHIMA
obOyuaroruxcs ¢ 3I1P.

B cBsizum ¢ 0COOCHHOCTAMH TOBEICHUSIM JESITeIbHOCTH oOydaroruxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWUIIUH KOHTPOJIb
COOJTI0/IeHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBENCHUH JTabopaTOPHBIX paboT B
XUMHAYECKOM KaOuHeTe.



IIpumepHbIe BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0ycioBiaeHHbIe 0CO0BIMH
o0pa3oBaTreJibHBIMU MOTPEOHOCTSMHU U 00eCIeYuBaIOIINe OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa30BaHusA MO NpeaMeTy « XUMMI»

Copeprxanue BUJIOB fesTesibHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax xumuu
OTIpEe/IeTIETCS UX O0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex OO0ydaroIMUXCs BUAOB ACSITEIbHOCTH
CIIeyeT YCWIHTh BHUJBl JEATEIBHOCTH, CHEHUu(UYHbIC [ JaHHOM KaTeropuu
oOyuaromuxcs, A1 00eCeYeHNs OCMBICIEHHOTO OCBOEHUS COJAEpKaHUSI 00pa30BaHUs
10 IIPEIMETY: YCWICHHUE NPEIMETHO-IPAKTUUECKON E€ATEIbHOCTH C aKTUBHU3ALUEN
CEHCOPHBIX CHCTEM; YEPEIOBAaHUE BUJAOB JEIATEIBbHOCTHU, 33JCUCTBYIONINX pa3IHyYHbIC
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuajia ¢ OMOpPOH Ha aJrOPUTM; IIOLIArOBOCTH» B
U3Y4YEHUU MaTepuania; HUCIOJIb30BAHUE JOIOJHUTENBHON BU3YaJbHON OMOpPHI (TUIAHBI,
oOpasibl, CXeMbI, Ia0JIOHBI, ONIOPHBIE TaOIUIBl). J{71s1 pa3BuTHs y oOyuatomuxcs ¢ 311P
YMEHHs JeNaTh BBIBOABI, (DOPMUPOBAHUATPAMOTHOTO  pPEUYEBOTO BBICKA3bIBAHUS
HE0OXOAMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuiie. Ocoboe BHUMaHUE CIIETYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUaja: COCTABICHHE PUCYHOUHBIX U
BEpOAIbHBIX CXEM, COCTaBJICHHE TaOJWL, COCTaBJCHHE KiIacCU(UKAUU C
0003HaYE€HHBIMU OCHOBAHUSIMU JJI51 KIaCCU(UKALIMK U HATIOJTHEHUE UX TPUMEPAMHU U JIP.
[IpuMepHast TemaThyecKass 1 TEPMHAHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

g obyuaromuxcst ¢ 3[IP cyiiecTBEeHHBIMH SIBISIIOTCS NPUEMBI PabOTHI C
JEKCUYECKUM MarepuajioM 1o mnpeamery. IIpoBoaurtcs cnenuanbHas paboTa 1O
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSTCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MO/JIEPKKa, AJITOPUTMBI padOTHI C ONPEETIEHUEM, ONTOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBUM ¢ ®DenepanbHbIM < TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 0O0pa3oBaHMs YUEOHBIN MpeaMeT «XHUMUsS» BXOJIUT B
npeaMeTHY0 00acTh «ECTecTBEeHHOHAYUYHBIE MPEIMEThI» U SBISETCS 0053aTEIbHBIM
JUTSL U3YYECHUS.

Y4eOHbIM TJIaHOM Ha €€ u3yuyeHue OoTBeAeHO 136 ydyeOHbIX yacoB — Mo 2 4 B
Heneno B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpenMera «XuMus», npeactaBieHHoe B [IpumepHoii
paboueit mporpamme, cootBercTByeT OI'OC OOO, pazpabdortano ¢ yuerom [IpumepHoii
OCHOBHOU 00pa30BaTeIbHOM MPOTPAMMbI OCHOBHOTO OOIIIETO 00pa30BaHUs M0 yueOHOMY
npeaMery  «XuMHsS», COOTBETCTBYyeT IlpumepHON amanTUpPOBaHHOM OCHOBHOM
o0pa3oBarenpHON MpOTrpaMMe OCHOBHOTO o00mero oOpa3oBaHHsl OO0YyYarolmuXcsi ¢
3aJICPKKOU IICUXUYECKOTO Pa3BUTHSA.



COAEPKXAHUE YYEBHOI'O ITPEJIMETA «XUMMUSA»
8 KUIACC

IlepBoHaya/ibHbIE XUMHUYECKHE MOHITHS

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BemecTBa. ®U3NUecKue
CBOMCTBa BEILECTB. ATperaTHOE€ COCTOSTHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucTtoie
BemecTBa u cmecu. CriocoObl paznenenus cMmeceid. [IpaBuiia 6e30macHOro oopaiieHus ¢
BEILIECTBAMU M J1A0OpaTOpPHBIM 00OpyJoBaHUEM. [lousamue o memooax HNO3HAHUS 8
Xumuu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
aneMeHTOB. OTHOCHUTENbHAST aTOMHas Macca. [IpocThie U ClIOKHBIE BEMIecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTh aTOMOB XUMHYECKHUX JJIEMEHTOB. 3aKOH
nocmosincmea cocmasa eewjecms. OTHOCUTEIbHA MOJIEKYyJIApHas macca. MaccoBas
JIOJISI XUMHUYECKOTO DJIEMEHTA B COSMHEHUH.

Ou3MyecKne H XHMHUYECKHE SBJCHHS. XHUMHUYecKas peakuus. [lpusHaku
XUMUYECKUX PEAKIUN. YpaBHEHUS XUMHUYECKHUX peakinid. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Kinaccudukanus XUMHUYECKUX peakiuid  (COCNMHEHHUS, Pa3IoKECHHUS,
3aMeleHus, 0OMeHa).

XUMHUYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCY/0#, C MpaBuUiaMu
paboTel B jmabopaTopuu U npuéMamu oOpalieHusi ¢ J1abopaTopHBIM OO0OPYIOBAHUEM;
U3Y4YCHUE M OMNHCAaHHE (PU3HUECKHX CBOWMCTB OOpa3lloB HEOPraHUYECKHUX BEIECTB;
HaboieHre pu3nyecKux (IJIaBICHUE BOCKA, TasHUE JIbJla, pACTUpaHHUE caxapa B CTYIIKE,
KHUTICHUE ¥ KOHCHCAITUS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, TPOKATMBAHNE METHOM
MPOBOJIOKHU, B3aUMOJICUCTBUE Meja C KUCIOTOM) SIBIICHHWM, HAOIIOJICHUE U ONUCAHUE
MIPU3HAKOB MPOTEKAHNS XUMHUYCCKUX peakiuil (pa3joKeHHUE caxapa, B3aWMMOJICHCTBHE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pazioxkenue ruapokcuaa meau (I1) mpu HarpeBanuu,
B3aMMO/ICHUCTBUE XKeJe3a ¢ pacTBopoM cosi meau (I1));u3ydeHue cnocoOoB paszaesieHuUs
cMeceld (C TIOMOIIBIO MarHuWTa, QUIBTPOBAHWE, BHIAPUBAHUE, TUCTUJUISIINS,
xpomatorpadus), MPOBEJACHUE OYUCTKH IMOBAPCHHOMW COJIM; HAOJIOACHUE U OIMCAHHE
pEe3yNbTaTOB TPOBENICHUS OIbITA, WJUTFOCTPUPYIOMIETO 3aKOH COXPAaHEHHUS MAacCChI,
CO37IaHUE MOJIEJIC MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaxHellnne nNpeaAcTaBUTEI M HEOPraHMYEeCKUX BellecTB

Bo3nyx — cmech ra3zoB. CoctraB Bo3ayxa. Kuciopon — 3J€MEHT M MPOCTOE
BelecTBo. Haxoxknenue kuciaopoja B pupojie, puznueckne 1 XuMUYeCKue CBOWCTBA.
Peakuuu ropeHus mpoCThIX U CIO0XKHBIX BellecTB. CrocoObl MOJIydeHUs KUCIopoja B
naboparopun u npomviuiienHocmu. Ilpumenenue kuciopoja. Ilonsrtue o6 okcuaax.
Kpyrosoport kuciopoaa B npupoje. 0301 — aiiompontas Mooupukayus KUciopood.

Tennosou 3¢pgpexm xumuueckou peakyuy, mepmMoxumMuiecKue ypagHeHus, 3K30- 1
SHAOTEPMUYECKUE PEAKIUU. Tonaueo.: yeonb u Meman. 3azpsazHeHue 6030yxd, YCUleHue

NAapHUK08020 2¢hhekma, paspyuienue 030H08020 CJOsl.

Bonopoa — anemeHT u npocroe BemecTBo. HaxoxkneHne Bogopona B MPUPOJE,
(du3nueckrue U XMMHUYECKUE CBOWMCTBA (Ha MpUMepe B3aUMOJIECHCTBUSA C HEMETAIJIaMU U
OKCHJIaMU METAIJIOB), TPUMEHEHUE, cnocobObl nonydenus. [IoHATHE O KUCIIOTaX U COJISX.
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KonunuectBo BemectBa. Monb. ModisipHass Macca. 3akoH ABorazipo. MonsipHbIf
00bEM Ta30B. Pacuersl o xumuueckoit popmysie. Pacuersl MaccoBO# 0JIM XMMUYECKOTO
AJIEMEHTA B COEMHEHHUH, KOJTMYECTBA BEIIECTBA, MOJISIPHOM MAacCChl, MOJISIPHOTO 00bema
ra3oB. PacuéThl o XuMHUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmsa 600bl. Bona. Ee cocra, cTpoeHUE U MOJIEKYJIbl. Booa Kak
pacmeopumens. PacTtBOpbl. [lonamue O HACLIWEHHBIX U HEHACLIWEHHbIX PACEOPAX.
Honamue pacmeopumocmu eewecme 6 6ode. Pacuer MaccOBOM 0JIM BEIIECTBAa B
pacTBope (NpOLIEHTHAsl KOHIEHTpauusi). MaccoBas [oyig BelllecTBa B PacTBOPE.
Xumuueckue cgoticmea 800bl (pasiodiceHue, peakyuu ¢ Hampuem, OKCUOOM KATbYus,
oxcuoom cepwl (IV) peaxkyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tlonsamue 06 ocnosanusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenogexa. Kpyeosopom
8000bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

BaxHeimme  Ki1acChl ~ HEOPraHUYECKHUX COCTMHEHNH. Knaccuduxarms
HEOpraHudeckux coeauHeHnt. Okcunpl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpasyowue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (Il)), nomenxknamypa. Illonyuenue u XUMUYECKUE CBOMCTBA OKCHUJIOB
(B3auMopeiicTBiEe ¢ BOAOW, KucioTamu, meinodyamu). OcHoBaHus. Knaccudukarus
OCHOBAaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HoMeHKnaTypa OCHOBaHUM.
dusznyueckre M XUMUYECKHE CBOWCTBA OCHOBAaHUN (B3aMMOJIEMCTBHE C OKCHIAMH
HEMETaJUIOB, KUCIIOTaMH, COJISIMU). [loyuenue ocHoganui.

Kucnotsi: coctaB, kinaccudukaius, HOMEHKIATypa, GU3NUECKHE U XUMHUUYECKHUE
CBOMCTBa (B3aUMOJICMCTBHE C MeETaJllaMH, OCHOBHBIMU OKCHJIAMH, OCHOBaHUSMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCIIOT), cnocobbl noyuenus. P akTUBHOCTH
metaioB H. H. beketoBa. Conu (cpenHue): HOMEHKIIATypa Coel, cnocobwl noiyuenus,
B3aUMOJICHCTBHE COJIEH C METAJLIAMH, KUCIIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

[Tonarue o0 aM@oTepHBIX THAPOKCHAAX (HAa TMPUMEpPe LHUHKA U AIIOMUHUSA):
Xumudeckue ceoucmea (83aumooelicmsue ¢ KUCIOMaMu U werouamu, pasilodxceHue npu
HazpesaHuu) u noaydeHue.

['eHeTnueckass CBSI3b  MEXKAY KilacCaMH HEOPraHWYECKUX  COEIMHEHUM.
['eneTnueckue psbl.

XUMHUYECKUM IKCIIEPUMEHT: KAU€CTBEHHOE ONPEAEICHUE COAECPKAHUS KUCI0POa
B BO3/[yX€; MOJyYCHHE U M3yUYCHHE CBOMCTB KUCIOPOa; HAOIIOACHUE B3aUMOICHCTBUS
BEIIECTB C KUCIOPOJIOM U YCIIOBHS BOSHUKHOBEHUS U MPEKPAIEHUS TOpEeHUs (TT0XkKapa);
O3HaKOMJIEHHE ¢ 00pa3ilaMu OKCHUJIOB M OMMCAaHUE UX CBOWMCTB; MOJyYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOMoAeHNE 00pa3IoB BEIICCTB KOJIUYECTBOM 1 MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEN pacTBOPEHMS BEIIECTB C Pa3IUYHONW PAaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOM JOJIEN pACTBOPEHHOTO BEILIECTBA,
B3aUMOJICHCTBHE BOJBI C METAJIJIaMU (HAaTpUEM U KajibIlueM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAITIOB); OMNpPEIEICHUE pPAaCTBOPOB KHUCIOT U WIEJNOYEH C TOMOUIBIO
WHJIMKaTOPOB; HCCIIeI0BaHNE 00Pa3I[0B HEOPTAHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB;



HaOJI0JJCHUE W3MEHEHHUs OKPACKM WMHIUMKATOPOB B pacTBOpax KHCIOT M ILIEIO0YEl;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHOM KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUN HEUTPANIM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJTHOIO METaJUIa IPYTUM U3 PACTBOPA COJIN; PELICHNE DKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxxHenmme Kiiaccbl HEOPraHMYECKUX COSCIUHEHUI.

IHepuoanuecknii 3akoH u [lepuoanueckas cucrema

xumuueckux 3j1eMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB. XuMH4ecKasi

cBs13b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUU

[lepBbie TONBITKN KJIaCCH(PUKAIIMA XUMHUYECKUX AJIEMEHTOB. [loHsTHE 0 Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMENIbHBIE METAJUIbI, TAJIOTEHbBI, THEPTHBIC
rasbl). DnemeHmol, Komopwle 00pazyiom amgomephovle OKCUObL U SUOPOKCUODL.

[lepnognuecknil 3akoH. llepuomnueckas cucremMa XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucteMbl xumuyeckux 31ueMeHToB /1. . Menneneesa. Ilepuoast u rpynmel. GU3nyecKuin
CMBICJI IOPSAJIKOBOTO HOMEPa, HOMEPOB MEPHO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenne aroMoB. CocTtaB aTOMHBIX snuep. Mzomonwl. InekTpoHbl. CTpoeHUE
AJIIEKTPOHHBIX 000J104eK aTOMOB MeEpBBIX 20 XxuMudeckux siemeHToB [lepuonnueckoi
cuctrembl JI. . MeHnneneeBa. XapakTEpUCTUKAa XHUMHYECKOIO OJJIEMEHTAa IO €ro
nonoxenuro B [lepuoanueckoint cucreme /1. . Menzaeneena.

3axonomepHocmu usMeHeHUs. C8OUCME IJIEMEHMO8 MAbIX NePU0008 U 2lABHbIX
nooepynn, 8 3aBUCUMOCMU OmM AMOMHO20 (NOpA0K08020) Homepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Ol
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u epaxcoanun.

Xumuueckasi cBs3b. KoBasieHTHast (mojiipHas W HEMOJSpHas)  CBS3b.
InexmpoompuyamenbHOCms AMoMO8 XUMUYECKUx 21emenmos. IOHHas CBSI3b.

Crenenp okuciieHusi. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [Iporecchl
OKHCJICHUS] M BOCCTAaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKMI OSKCHEPUMEHT: H3yuyeHHe oOpaslioB BEIIECTB METaUIOB U
HEMETaJJIOB; B3aUMOJICUCTBHE THUAPOKCHIA ITUHKA C PACTBOPAMM KHUCIOT U IIETIOYEH;
MPOBEJICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSUHEHHUS ).

MexnpeaMeTHbie CBSA3H

Peanuzanus MEXNOpEeAMETHBIX CBS3€M MpM HM3YYEHHMHM XUMHUHU B 8 Kjacce
OCYIIECTBIISIETCS Y€pPe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
W TIOHSITUH, SIBJISIFOIIMXCS CHUCTEMHBIMHU JJISl OTACIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mure ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KiacCu(uKamms, TECPUOJIMYHOCTh, HAOMIOJACHUE, DKCIICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

dusuka: MaTepus, aToMm, SJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJICKTPUYECKUM 3apsil, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEIIEeCTBA, a3, (PM3MYECKUE BEIUYMHBI, STUHUIIBI U3MEPEHUS,



KOCMOC, TUTaHEeTHI, 3BE3/1b1, COITHIIE.

buonorus: orocuntes, npixanue, ornocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TTOPOJIbI, MOJIE3HBIC
MCKOTIaeMBbI€, TOTUIMBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemecTBO U XMMHUYECKAs] peaKUMs

[lepnognuecknil 3akoH. llepmonmueckass cucremMa XHMHYECKHX JJIEMEHTOB
H. U. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAIHS, KaJIbLHUS U UX COCAUHCHUH B
COOTBETCTBHUM C IOJIOKEHUEM 3JIEMEHTOB B [leproanveckoil CucTtemMe U CTpOCHUEM HX
aTOMOB.

Crtpoenue BemiecTBa: BHUAbl XUMHYECKOW CBA3W. THUINBI KPHUCTAUIMYECKUX
PELIETOK, 3a8UCUMOCHb CBOUCE Beujecmea Om Mmuna KpUCmaiiuyeckou peuémrku u
8UOA XUMUUECKOLL CBS3IL.

Knaccudukaiys 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIEeCTB (MEXIyHAPOIHAS U
TpUBHaJbHAs). XMMUUYECKUE CBOMCTBA BEIIESCTB, OTHOCSIIUXCS K Pa3JIMUHBIM KJIacCcaM
HEOPTraHWYECKUX COCIMHEHUI, TCHETUYECKAsl CBI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XUMUYECKUX PEaKIUi M0 pa3IMYHbIM MpU3HaKaM (110 YHUCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(P(DEKTy, 10 U3MEHEHHUIO
CTEMEHEW OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO 00pamumocmu, no YYACHUIO
Kamanuzamopa). IK30- U FHAOTCPMHUUECKUE peaKuU. 1epmoxumuyeckue ypasHeHusl.

Ilonamue o ckopocmu xumuueckou peaxyuu. I[lonsamue 06 obpamumvix u
HeoOpamumblx xumudeckux peaxyusx. llonamue o 20MO2eHHbIX U 2emepOceHHbIX
peaxyusx. [lonamue o xumuueckom pasnogecuu. CmeujeHue Xumuyecko2o pasHoBeCUsl.
Daxmopul, eruAOWUE HA CKOPOCMb XUMUYECKOU PeaKyuu U NOA0HCEHUE XUMUYECKO20
pasHosecusl.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkiuu, BJICKTPOHHBIN OanaHc
OKHMCJIMTEIbHO-BOCCTAHOBUTENIbHOM peakiru. CocTaBIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKITUI C UCIIOJIF30BAHUEM METO/Ia JIIEKTPOHHOTO OaraHca.

Teopust 3AEKTPOJUTUYECKON THUCCOLUALIMKU. DJIEKTPOJUTHYECKAsT JTUCCOIHAITHS.
DIIEKTPOJIUTHI U HEAJICKTPOIUThI. KaTHOHBI, aHHOHBI. Mexanusm ouccoyuayuu eeuecms
C PA3IUYHLIMU 8udamu xumuueckotl cesasu. Ilousmue o cmenenu ouccoyuayuu. CUIbHBIC
U cia0ble AIIEKTPOIUTHI.

Peakuiun moHHOTO OOMEHa. Y CJIOBUS MPOTEKAHUSI PEaKIMii HOHHOTO oOMeEHa J0
KOHIA. [lonHbIe U COKpalIEHHbIE HOHHBIE YPABHEHUS peaklnil. XUMUYECKUE CBOMCTBA
KHUCJIOT, OCHOBAaHMM U COJell B CBeTe MPEeACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmanun. Cpena pactBopa. KauecTBeHHbIE peaklMu Ha KAaTHOHBI UM AHUOHBIL
XJOpua-, OpoMuz-, WOAUA-, cyiabdar-, KapOoHaAT-, CUIMKAT-, (ocdar- aHUOHBI;
TUJPOKCUA-UOHBI; KATHOHBI aMMOHUSI, MATHUS, KAJIbIUS, aTIOMUHUS, *Kee3a (2+) u (3+),
Menu (2+), IMHKa, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPax.

XUMHUYECKUM OSKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMU KPHUCTAINIMYECKUX
peméTOK HEOPraHWYECKUX BEIISCTB — META/UIOB M HeMeTauioB (Tpadura M anmasa),
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CIIOKHBIX BEIIECTB (XJIOpHAa HATpWs); MCCICJOBAHUE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON pEeakiuu OT BO3ACHCTBHS PAa3MMUYHBIX (DAKTOPOB;, WCCIICOBAHHE
AJIEKTPOTIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa JUCCOLUAIIUN KUCTOT, HMIeoueH u
coieii  (BO3MOXXHO HCIOJB30BAaHUE BUICOMATEPHANIOB); MPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocazika, BBIJICJICHHE ra3a, 00pa3oBaHWE BOJIbI); OMBITOB, WLTIOCTPUPYIONINX MPUMEPHI
OKHUCJIUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peakmuii  (TOpeHue, peakiuu  PasIoKCHHS,
COCIMHEHMS); PACTO3HABAHUE HEOPTaHMYECKUX BEIIECTB C TOMOIBI0 KauyeCTBEHHBIX
pEeaKIuii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

Hemertanibl 4 UX coeIMHEHUSsI

O6miast  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— raJjoreHoB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBHE C METAILJIaMH,
HEMETaJUIaMi — BOJIOPOJOM U KHUCJIOPOJOM, wenoyamu). Xiopoogopond. ComnsHas
KHCJIOTa, XUMHUYECKHE CBOMCTBA, nojyyeHue, TpPUMEHEHUE. [elicmeue Xxaiopa u
X7I0p08000Opo0a HA OpeaHusM yenogeka. BakHeWine XJIOPUIbl U UX HAXOXKICHUE B
IpUpPOJIE.

OO6mast xapakrepuctuka 37eMeHTOB VIA-rpymmbl. OcCoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTEIIEHN OKUCIICHUS.

Crpoenre u (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — KHUCIOPOJa U CEPHI.
AmnotponHble MOIM(HUKAIMK KHCIOpPOAAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpBI
(B3auMMOJEHCTBUE C Hememanlamu — BOJAOPOJOM U KHUCJIOPOJOM, MeETaJUIaMH,
KOHYEeHMPUPOBAHHbIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOJ: CTPOECHHE,
dbu3nYecKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIHLHBIE CBOMCTBA).
Okcupl cepbl Kak MPEACTaBUTENIN KUCIOTHBIX OKCUA0B. CepHasi KucioTa: (GU3n4ecKue
U XUMHUYEeCKHue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBEHHAasl peakius Ha cynbdar-uoH. CepHUCTas KUCIOTa. Xumuueckue peaxkyuu,
nexcawue 6 OCHO8€ HNPOMBIULIEHHO20 CHOCOOA NONYUEHUS CEPHOU  KUCTOMBbL.
Haxoxnenue cepsl u €€ coequHenui B mpupoze. [Ipumenenue cepbl U €€ COEqUHEHUH B
ObITYy W B MPOMBIIIJICHHOCTH. Xumuueckoe 3acpsA3HeHue oKpyjcaroueli cpeobvl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE 00HCOU, 3A2PsA3HEHUe 8030YXA U 8000EMOB), CHOCOObL
€20 npedomepaueHus.

OO01ast xapakTepucTHKa 3JIeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB
azora u (pocdopa, xapakTepHble CTEIIEHU OKUCICHUS.

A30T, pacmnpocTpaHeHHe B TIpupoje, (Pu3nueckne U XHUMHUYECKHE CBOMCTBa
(B3auMoOJIEHiCTBHE C METAJUIaMM M HEMETa/llaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr a3zora B mpupojme. AMMHak: (Qu3MUecKMe W XUMHUYECKHE CBOMCTBa
(okucIeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue v npumenenue. Conu
aMMOHWUS: COCTaB, (M3MUYECKUE U XUMHUECKHUE CBOMCTBA (pa3yioKeHUE, B3aUMOICHCTBIE
CO 1iesoyaMu), npuMmeHeHue. KauecTBeHHass peakiyss Ha HMOHbI aMMOHHMS. A30THas
KUCIOTa, € (U3MYECKHe W XHUMHYECKHE CBoOicTBa (oOmue u crnenuduieckue),
nonyuenue. Hutpatsl (paznoxxenue). A30Tucras Kuciora. Mcnonb3oBaHne HUTPATOB U
coJield aMMOHHS B KauyeCTBE MUHEPAJIBbHBIX yIOOpEeHMA. Xumuueckoe 3azcps3HeHue
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OKpYHCcaroweri cpeovl CoOeOUHEHUIMU a30ma (KUCIOmMHble 00HCOU, 3a2ps3HeHUe 8030YXA,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moougurayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aMMOJIEUCTBHE C METAUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
azomuoti u ceprou kuciomamu). Oxcun dochopa (V), oprodochopHas kucmora:
¢usznyeckue W XUMUYECKHE CBOICTBa, noayyenue. Ilonamue o MuHepanrbHvix
yoooperusax: nHumpamsl u Gocghamol. Ilowsmue o KomniekcHvix y0oopenusx. OO0mas
XapakTepucThka 31eMeHToB [VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB YIJIepoJia U
KpeMHUs. BajeHTHOCTh M XapakTepHbIE CTEIEHH OKHUCJICHHUS aTOMOB yTIiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHS.

VYraepon, amiorponHsie Moaudukaruu (rpadut, anMas), Qusnueckue u
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJIJIaMU, HEMETAJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopot
yraepona B mpuponae. Okcunabl yriepona, ux (U3NYECKHE W XUMHYECKUE CBOWMCTBA,
MOJlyueHWe W TPUMEHEHUEe, JEHCTBME Ha OpPraHW3M uUeJOBeKa. JKojo2uuecKue
npoobaemvl, cesa3aHHble ¢ oKcuoom yeaepooa(lV), eunomesa enobanbHoco nomenneHusl
Kaiumama, napHuxoevlii 3gghexm. YTONbHAsE KUCIOTa WM €€ CONU, UX (PU3NUECKUe U
XUMHYECKUE CBOICTBA, noyuerue u npumenenue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Vcnonb3oBaHue kKapOOHATOB B OBITY, MEIUITMHE, POMBIIIIICHHOCTH M CEITHCKOM
XO35HCTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSAX COCTaBa UM CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriiepoja (Ha mpuMepe MeTaHa, dTUJICHA, ITaHOJIa, YKCYCHOM KUCTIOTHI. Mx
cocmas u xumuveckoe cmpoenue. Knaccugpuxayus opeanuuecxkux sewjecms. llonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OCNKaX, yriIeBOAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmE0 Op2aHUYecKUx U Heop2aHUu4ecKux coOeOuHeHull.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOWCTBa (HaA TIpUMeEpe
B3aMMOJICHCTBHS ¢ METAJJIaMH U HEMETaJUIaMu), no.1yuerue u npumernenne. CoeouHenus
KkpemHus 8 npupooe. Obwue npedcmasienus 06 oxcuoe kpemuusa(lV) u xpemmnuesori
kucarome. Cunuxkamol, pusuyeckue u XumuieckKue c8OUCMaEd, NoIy4eHue u NPUMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeK1Io, yemeHm, OemoH,
arcenezodoemon. I[lpobremovl 6€30naCHO20 UCONBL30BAHUSL CIPOUMENTbHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUSHU.

XUMHUYECKUI HKCIIEPUMEHT: H3y4yeHHE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHMCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMK HAa XJIOPUI-UOHBI U
HaOMIOZICHUE TIPU3HAKOB WX TMPOTEKAHUS, OIBITHL, OTpaKaIHUEe (U3NUECKHE WU
XUMUYECKNE CBOWCTBA TAJOTCHOB M WX COEAMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BHUJICOMATEPHAIIOB); O3HAKOMJICHHME ¢ oOpasliaMu XJOPHIOB  (TajJOTeHUIOB);
O3HAaKOMJIEHHE C oOpasliaMHh cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIH30BAHUE
BUJICOMATEpUAIIOB); HAONIOZEHHWE TMpoliecca OOyINIMBaHUS caxapa Toj JCHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3YUEHUE XMMHUUYECKUX CBOWCTB pa30aBIIEHHOMN
CEPHOU KHCJIOTHI, MPOBEJCHUE KAaYSCTBEHHOW peakluy Ha Cynb(paT-uoH U HAOII0ICHNE
pu3HaKa e€ MpOoTeKaHus; 03HaKOMJICHUE ¢ (PU3NUYECKUMU CBOMCTBaMU a3oTa, ¢ocdopa
U WX COCIMHECHHUH (BO3MOKHO HCITOJIB30BaHNE BUICOMATEPHAIIOB), 00pa3IiaMu a30THBIX
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1 (pochOopHBIX yAOOPEHUI; MOTYyYEeHNE aMMUaKa U U3yYE€HHE €r0 CBOMCTB; NMPOBEICHUE
KayeCTBEHHBIX peaklUuii Ha MOH aMMOHHA U (ocaT-uOH U H3yYEHUE NPU3HAKOB HUX
IIPOTEKAHUSA, B3aWUMOJCUCTBUE KOHLEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIOJIB30BAaHUE BUIECOMATEPHUATIOB); U3yUYEHUE MOJEIEH KPUCTAIMYECKUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIVIEM M YCTPOMCTBOM NPOTHBOTIa3a; IOJy4CHUE
YIJIEKMCIIOTO Ta3a M U3Y4YEHUE €r0 CBOMCTB; INPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHAT- U CUJIMKAT-UOHbl U MU3yYEHHE MPU3HAKOB MX MPOTEKAHMS; O3HAKOMIICHUE C
MIPOAYKIMEN CHJINKATHOM MPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHelue HeMeTauIbl U UX COSIUHEHUS.

MeTaJibl 1 MX COCAMHEHUSA

OO6m1as XapakTepUCTUKA XUMHUECKUX JIEMEHTOB — METAJVIOB Ha OCHOBAHUU UX
nonoxeHus B [lepuoguueckon cucreme xumuueckux 3iemeHToB JI. M. Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeETaioB. MeTramindeckass CBsi3b U METAJUINYECKAs
KpUCTAINIMYECKAs] PpEIIETKA. OJNEKTPOXMUMHUYECKHI PSAN HANOPSKEHUW METaJlJIOB.
duznueckre U XUMHUYECKHE CBONCTBA METANIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJION, kucioTamu). Obwue cnocodwl nonyyenus memainos. Ilonamue o kopposuu
Memaiuios, OCHOBHble CNnocobbl 3auumul ux om xopposuu. Cniaswl (cmanb, 4yeyH,
O0pantoMutuUll, OpoH3a) U UX NPUMeHeHUue 8 ObIMY U NPOMBIULIEHHOCTIU.

[Ilenounsie MeTaiuIbl: MOJIOXKEHUE B llepuognueckor CHCTEME XHUMHUYECKHUX
anemeHToB /. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B npupoae. uznueckue
1 XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpusl U Kaus). OKCUIBI U TUAPOKCHUIBI HATPUS
u kamud. [[pyuMeHenre menoYHbIX METAVIOB U UX COCUHECHUM.

[[{emoyHO3EMENBHBIE METAILIBI MATHUM U KaJIbIUI: ITOJI0OKEHKE B llepnoanueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAXOXKICHUE
B npupoje. Pu3nueckue U XMUMUUYECKHME CBOMCTBA MAarHus M Kajblus. BaxHeniine
COCAMHEHUS Kajablusg (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 60061 u cnocobwvl eé
YCMPAaHeHUs.

AOMUHHI: TI0N0)KeHHe B llepuonnueckoil cucTteMe XUMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupoae. Dusnueckue wu
XUMUYECKHUE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOICTBA OKCHUIA U THUAPOKCHIIA
ATIOMHUHUSL.

Kenezo: nonoxenue B llepmogmueckoll cucremMe XUMHYECKHX JJIEMEHTOB
J. U. Menneneesa; cTpoeHHME aroMa; HaxoxAeHue B npupoae. Dusmyeckue u
XUMHUYECKHE CBOMCTBA jKeye3a (B3auMOJIEHCTBUE C METa/UIaMH, KUCIOTAMU U COJISIMH).
Oxcuppl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHUI IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJJIOB U CIJIABOB, X
(bU3UYECKMMHU CBOMCTBAMHU;, H3YYEHHE PE3YyJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
MCIIOJIb30BAaHNE BUIEOMATEPUAIOB), 0OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA KAIBIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEOBAHUE CBOMCTB
AKECTKOM BOJbI; MpOIIECCAa TOPEHUS Kejle3a B KUCIOPOJe (BO3MOXKHO HCIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIM Ha MOHBI (MarHus,
Kanblus, amoMuHus, 1uHka, xxeneza(ll) u xenesza(Ill), menu(Il)); nabmronenue u
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ONMCAHUE TMPOIECCOB OKpAIMBAHUSA IIJIJAMEHM HOHAMM HATPUS, Kalusl U KaJbIUs
(BO3BMOXXHO HCIOJIb30BAaHUE BHUJCOMATEPHUAJIOB); HCCIIe0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCUAA ATFOMUHUS U TUAPOKCHUAA [IMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 I10
TeMme «BaxHelnime MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxycarouas cpeoa

Hoesvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvi 6 nogceoHesHoU
JHCU3HU  yenoseka. Xumus u 300poeve. bezonacnoe ucnonvzosanue eewjecms u
Xumuyeckux peaxkyui 6 Owimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbL IKOJIO2UUECKOU 2pAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpyHcaloweli cpedwl (npedenvras oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUeCKUX NPoOieM.

Ilpupoonvie ucmoynuxu yeneeoo0opooos (yeoib, NpUpooHblil 2a3, Heghmy),
NPOOYKMbL UX nepepabomKu, ux pob 6 Oblmy U NPOMbILULIEHHOCHIU.

Xumuueckuil dKCnepumenm: u3yueHue oopa3yo8 Mamepuaios (Cmekio, Cniasol
MEMAnios, NOIUMEPHbIE MAMEPUATbL).

MesxknpeaMeTHbIe CBA3H

Peanuzanust MeXnpeaIMETHBIX CBSI3eM MpU H3YYEHUHM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCII0Ib30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
W TIOHATHH, SIBJISIONIUXCS CHCTEMHBIMH JJIS OTICIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0mIue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, Kiaccu(ukanus, TEPUOJIUYHOCTb, HAOIIOJCHUE, HKCICPUMEHT,
MOJICTUPOBaHUE, U3MEPEHHUE, MOJIEb, SIBJICHUE, MapHUKOBBIA A(PeKT, TEeXHOJIOTus,
MaTepuallbl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUA, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAIUIMYECKAash pEMIETKa, CIUIaBbl, (PU3HUYECKHUE
BEJTUYMHBI, CAUHUIBI H3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Connre.

buonorus: ¢otocunte3, apixaHue, Ouocdepa, HKOCUCTEMA, MHHEPATbHBIC
yI0OpEHMS, MUKPODJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpanbl, TOPHbIE MOPOJIbI, MOJE3HBIE
HCKOITaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

IIpuMepHbIe TEMBbI IPAKTHYECKUX PA0OT:

1. JlaGopaTopHoe oOopydoBaHHE U TMpUeMbl oOpamieHuss ¢ HuM. IlpaBuia
6e30macHo pabOThl B XUMUUYECKON JT1ab0paTopuu.

2. OuncTKa 3arpsI3HEHHON MOBApPEHHOM COJIN.

3. Ilpu3Haku NPOTEKaHUSI XUMUYECKUX PEAKIIUH.

4. ITonyyeHue KUCIOPOJa U U3YUEHUE €T0 CBOMCTB.

5. Ilonyyenue BOJOPOIa U UBYUEHUE €TO CBOMCTB.
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6. IlpuroroBieHne pacTBOPOB C OINPENEIECHHON MAaCCOBOM J0JE€M PacTBOPEHHOIO
BEIIECTBA.

7. PeuieHne SKCHEPUMEHTAIBHBIX 3adad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakuiuu MOHHOTO OOMEHA.

9. KauecTBeHHBIE pEaKIIMM HA HOHBI B pACTBOPE.

10. ITonmyyenne aMmmuaka v U3y4eHHE €ro CBOMCTB.

11. [Tomydenue yriaekucnoro ra3a ¥ U3y4eHue ero CBOMCTB.

12. Pemenne sxkcriepuMeHTanbHbIX 3a1a4 1o reMe «Hemertamnel IV — VII rpynm u
UX COCIUHEHUN.

13. Pemienune s3xcriepuMeHTaNbHBIX 33124 110 TeMe «MeTajuibl U HX COETUHEHUS.

[Ipy mnpoBeneHHHM NPAKTUYECKONM pabOThl KaXKIbII €€ 3Tal BBIIOIHIETCS

oOyuaromumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoictBoM. Ha nocke
00s13aTE€NIbHO BBIBELIMBAIOTCS MpaBUia TEXHUKUM O€30MaCHOCTH, COOTBETCTBYIOILINE
JaHHOMY BUJY paboOThl, AaeTcs MpaBuiIbHas 3anuch (GOpMYyJ M YKa3blBaeTcs ILEJb
npoBeeHus paboThl. [Ipu HE0OOXO0IUMOCTH JAeTCsl BU3YAJIbHBIN QITOPUTM BbIIOJIHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IIOJIyYEHHOI'O pe3yJIbTara.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlis opraHu3anuu TPOBEPKU, ydyeTa M KOHTPOJIS 3HAHUW OOYyYaroIIMXCS IO
OpeaMeTy MPeayCMOTPEHbI KOHTPOJIbHBIE pabOThI, CAMOCTOATEIbHBIE PA0OTHI, 3a4ETHI,
IpakTHYeCKue paboThl, TecTupoBaHue. OIHUM M3 METOJOB KOHTPOJIS PE3yIbTaTOB
oOyuenusi oOyuatomuxcs c 3[IP sBiasercs MeTon MONMBapUAaTUBHOTO 3KCIIPECC-
TECTUPOBaHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYHATEIBHBIMM YEPTAMU
ABJISIIOTCS ~ ONEpPAaTUBHOCTb,  BBICOKAsh  CTENEHb  MHAMBUIYaTW3allMd  3HAHUH,
CPaBHUTEIBHO MaJIble€ 3aTPAThl BPEMEHU U TPYJla HAa TPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOXKHO u3MeHeHHE (HOPMYIMPOBKM 3aJaHU Ha
«TIOIIArOBYIO», aJanTalys IMPEeAsaraeMoro oOydaroueMycs TeCTOBOrO (KOHTPOJIBHO-
OLICHOYHOT0) MaTepuaia: HWCIOJb30BaHUE YCTHBIX W MHCBMEHHBIX WHCTPYKIIHH,
YOPOLIEHUE JJIMHHBIX CJIOXKHBIX (DOPMYJIMPOBOK MHCTPYKLIMM, pPEIIeHHE ¢ OMOpoil Ha
JITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON HH(DOPMALIHH.

KoutposabHbie padoThl M0 TeMaM

B paGoueii nporpamme mpeaycMOTPEeHO 9 KOHTPOJIbHBIX PaboT:

Konmponvnas paboma Ne 1. IlepBoHadaibHbIE XUMHUYECKHUE TIOHITHS.
XVUMHYECKHE dTIEMEHTHI. XUMHUECKHE (POPMYIIBI U YPaBHCHUS.

Konmponvnaa paboma Ne 2. Tlepuoaudeckas CUCTEMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aroma.

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcuasl. 'openue. Bogopoa. KucinoTsr.
Coumn.
Komwmponvuas paboma Ne 5. O600111eHre CBEJIEHNN 0 BaXXHEUIIIUX KJlaccax
HEOPTaHUYECKUX COCTUHCHUH.
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Konmponvuas paboma Ne 6. InekTpoauTHdecKas JUCCOIUAIINS.

Konmponvuas paboma Ne 7. Hemetauebl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. VItoropas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOT'O ITPEMETA
«XUMMUsS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

B nenom pesynbraTel ocBoeHust oOywatomumucs c¢ 3IIP yueGHOro mpenmera
«XUMHSD» TOJDKHBI COBNAAATh C pe3ylbTaTaMu MPUMEpPHON pabouell mporpammbl
OCHOBHOT0 00111er0 0Opa3oBanus. Hanbosnee 3HaUMMbIMU SIBIISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAILMS K O0YUYCHHIO U LIeJICHANPaBICHHON MO3HABATEILHOM 1eATEeIbHOCTH;

yCTaHOBKAa HA OCMBICIICHHE JIMYHOTO OTbITa, HAOIIOACHUH 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIMS Ha TMpaBWIa WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTro
MOBE/ICHUS TIPH B3aUMOJICHCTBUHU C XUMHUYECKHMH BEIIECTBAMHU U COCTUHEHUSIMU;

IpakTUYecKoe U3ydyeHue npodeccuil u Tpyaa pa3iuyHOro pojia, B TOM YUCIE Ha
OCHOBE TPUMEHEHMsI H3y4aeMOro TMpEeAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHan3a);

YBa)XEHUE K TPYAY U pe3yibTaTaM TPYAOBOH €ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajbHEHIIEed WHAUBUIYaAIbHOM
TPaeKTOPUH O0Opa3oBaHWs Ha OCHOBE OPHEHTHPOBKM B Mupe mnpodeccuii u
po(dhecCHOHANBHBIX MPEANOYTCHH, YBAXKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HAHME CBOETO MOBEACHUS C TOYKU 3PEHUS OMACHOCTU WM 0€30MacCHOCTH IS
ce0s WK [Tl OKPY>KAIOIIUX;

OCHOBBI 9KOJIOTHYECKON KYJIBTYpPHI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIUICHUS, TPHOOPETEHNE OMbITa SKOJIOTHUYECKA OPUEHTHUPOBAHHOM
IPAaKTHYECKOH NEATEIbHOCTH B )KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YyHOTpeOICHHUS
QJIKOTOJIsl, HApKOTHKOB, KypeHHs) M UHBIX (opMm Bpena s (puU3MUecKoro
IICUXUYECKOTO 3710POBbSI;

NPUHATHE PEIICHUN B )KM3HEHHON CUTYyallMM Ha OCHOBE MEpEeHOca MOJyYEHHBIX B
X0J1e 00y4YeHHsI 3HAHUH B aKTyaJIbHYIO CUTYAIUIO, BOCTIONHITH ASUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh M UCIIOIB30BATh HYKHYI0 HH(POPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM YKU3HEHHOW CUTYaIIHH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHblMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCH BUAMU:

BBISIBJISITh IPUYMHBI U CIIEACTBUS MTPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBJISATh CPAaBHEHHE, KIACCU(DUKAITNIO XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUAM U KPUTEPHUSAM JJIsl YKa3aHHBIX JIOTUYECKUX OTIEPalINil;

CTPOUTH JIOTUYECKOE CYKAECHUE MOCIIC MPEABAPUTEIHLHOIO aHAIN3a, BKIIOYAIOIIEE
YCTAHOBJIEHUE MPUYMHHO-CIICICTBEHHBIX CBA3EH;

BBIABJIATh AeUIMTHl HWHPOpMAIIUU, MAHHBIX, HEOOXOIWMBIX A peIICHUs
IIOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYroil (TaOiMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATh 3HAKW U CUMBOJIbI, MOJEIN U CXEMBbI
JUTS petieHust y4eOHBIX M MO3HABATEIbHBIX 33/1a4 C MOMOIIIBIO Me/1arora;

C MOMOIIBIO Meaarora MNPOBOAUTh XUMUYECKHUI OIBIT, HECIOKHBINA 3KCIIEPUMEHT,
JUTSl yCTAHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3yUEHUs], MPUUMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TIOMOIIBIO TeAarora WM CaMoOCTOSATEIbHO (OPMYIUpPOBATH O0OOIIECHUS U
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE XHUMHYECKHUX TMPOLIECCOB U  UX
MOCJIEACTBUS;

UCKAaTh WM OTOMpaTh MH(POPMAIHMIO WU JAaHHBIE W3 WCTOYHHUKOB C YYETOM
MpEeI0KEHHON yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnadenue ynugepcanvHoIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
pacrpenensiTh poJid, JOTOBAPUBATLCS IPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora WM CaMOCTOSITENIbHO COCTABJISTh YCTHBIC M MTUCbMEHHBIE
TEKCThI C WCIOJIb30BAHUEM HWJUTIOCTPATUBHBIX MATEPHUAJOB JJI BBICTYILUICHUS TIEpe]
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; padOTaTh WHJMBHUAYAJIbHO W B TPYIINE: HaXOAUTh 00IIee
pelnieHrue U paspemarb KOH(JIMKTHI HAa OCHOBE COTJIaCOBaHUSI TMO3UIMN M ydeTa
UHTEPECOB; (OPMYJIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUN MPOAYKT, IPUHUMATH U Pa3/IeIsiTh
OTBETCTBEHHOCTH U MPOSIBJISITh TOTOBHOCTh K MPEAOCTABICHUIO OTYETA TIepe ] TPYIIOH.

Osniadenue yHugepcanibHblMU y4eOHbIMU PECYAAMUCHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaThH Yy4eOHYIO MPOOJEeMy, OMNPENENiTh Ieib
y4eOHOM eI TEeIbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTpOJISI, CAaMOOLICHKH, TMPUHITHS pEHIeHUH U
OCYILIECTBJICHUS OCO3HAHHOT'O BBIOOpA B YUEOHOU M MO3HABATEIHHOM €SI TEILHOCTH;

COOTHOCUTHh CBOHM JCHCTBUSI C TUJIAHUPYEMBIMHU pPE3yJibTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW MAEATEIBHOCTH B MPOLECCE AOCTHKEHUS pe3yJbTara, OMNpPENeliATh
CIOCOOBI ICUCTBUI B paMKaxX MPEI0KEHHBIX YCIOBHUI U TpeOOBaHMM, KOPPEKTHPOBATH
CBOM JIECTBUS B COOTBETCTBUU C U3MEHSIOLICHUCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallUM W Tpeiarath IJIaH €€ H3MEHEHUS;

MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOM
3a/1a4u;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMmblid pe3yibTaT
NESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE W3MEHEHUS W HampaBJCHUS, TPeOyroIIne
TajabHeHIe padoThl;

OCO3HAHHO OTHOCHUTKLCSA K IPYrOMY YEJIOBEKY, €ro MHEHHUIO.
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HHPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHIO 0053aTEIbHOIO COMIEpKAHUS,
YCTaHOBJICHHOTO JAaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHbIE
3HAHUS, YMEHHS U CIIOCOOBI JAeHCTBUH, crienuduueckue g y4eOHOro mpeaMera
«XuMHs», BUABI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUU,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYaIUSIX:

® [IPE/ACTABICHHE O 3aKOHOMEPHOCTAX M ITO3HABAEMOCTH SIBJICHUW NPHUPOJBI,

MOHMMAaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JacTH

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA 001 KYJIbTYphl U MPAKTHUECKON

JeSATEILHOCTH YEJIOBEKa B YCIIOBUSX COBPEMEHHOTO OOIIECTBA; TOHUMaHUE MECTa

XUMUHU CPEJI APYTUX €CTECTBEHHBIX HAYK;

® BJIJICHHE OCHOBAMH MOHATUMHOTO amnlapaTa i CKMBOJINYECKOTO SI3bIKa XUMUU JIJISI
cocTaBlieHUsI (QOpMyJl HEOPraHUYECKUX BEILECTB, YPABHEHUNW XUMHUUYECKUX
peakiuii (C Omopod Ha aJIropuTM Y4YEOHBIX JEHUCTBHUI); BJIaJ€HUE OCHOBaMU
xumuyeckoil HoMeHkiatypbl (IUPAC u TpuBHalibHON) U yMEHUE UCTIOIB30BATH €€

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IOMOIIBIO YUMTEIN; yMEHUE

UCIIOJI30BaTh MOJENIU JUJIsi OOBSICHEHHS CTPOCHHUS AaTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW HA ONPEICICHUS;

® MPEJCTABJICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHHE C MOMOIIBIO YUUTENS

MPUMEHSITh CHUCTEMY XWUMHUYECKHMX 3HAHUM ISl YCTAHOBJICHHUS B3aHMOCBS3EH

MEXKly U3YYEHHBIM MATEPHUAIOM U MPHU MOJYYECHHH HOBBIX 3HAHUM, a TAKKE B

MpolIecCE€ BBIMOJMHEHUsI YYEOHBIX 3aJaHUi W TpU paboTe C HCTOYHHUKAMU

XUMHUYECKON MHPOpMaIIUU, KOTOpast BKIIOYAET:

BOKHEHUIINE XUMHUYECKUE TOHATHUS: XUMHYECKUM DJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE M CIOKHOE BEHIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECh,
OTHOCUTEJIbHBIE AaTOMHAas U MOJEKYJIApHas Macchl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA OObEeM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJb (CpEemaHsis),
XUMUYECKasi peaKkUusi, pEaKkIuu COCIUHECHUS, pEeaKIUh PpPa3jIoXKEeHUs, peaKuu
3aMEIleHHs], peakuu oOMeHa, TeroBOM 3((PEeKT peaklnu, 3K30- U SHAOTEPMUUYECKHE
peakuu, pacTBOp, MaccoBasi JOJs XMMHUYECKOTO 3JIEMEHTA B COEAMHEHHH, MACCOBAas
JIOJIsI ¥ IPOLICHTHAsI KOHLIEHTPAIIMs BEUIECTBA B PACTBOPE, AIPO aTOMA, JIEKTPUUYECKHIA
CJIOW aTroma, aTOMHas OpOUTab, paJlyC aTOMa, BAJIEHTHOCThb, CTETCHb OKHCIICHHS,
XUMHYECKasi CBS3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJISIPHAS W HEMOJISIPHAsl KOBAJICHTHAs
CBSI3b, MOHHAsA CBSI3b, METAJIMYECKAsl CBS3b, KPUCTAIMYECKAs peIIeTKa (aToMHas,
WOHHAsl, METaJUIM4YecKasi, MOJEKYJISpHasi), WOH, KAaTUOH, AHHOH, JJICKTPOJUT U HE
ANEKTPOIUT, AJICKTPOJUTHYECKAsT JUCCOIMAIlMSA, PpEaKIMd HWOHHOTO OOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[UU, OKUCIUTENb M  BOCCTAHOBUTEIND,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHYECKOE PAaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIE PpEaKIMU, CKOPOCTh XUMHUYECKON pEaKluu, KaTajau3aTtop, MpeaeiabHO
nonyctumas koHnentpanus (I1J1K), koppo3ust MeTaioB, CIjiaBhl;

OCHOBOITOJIAraI0IIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHUs Macchl, [leproanyeckuii
3akoH J[. 1. MeHneneeBa, 3aKkOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIpHAsE TEOpHUs, TEOPHUS AIEKTPOIUTHUECKOU
JTUCCOLMAIINY, a TAKXKE IMPEJICTABICHUSI O HAyYHBIX METOJaxX MO3HAHHUS, B TOM YHCIIE
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AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX HMCCIENOBAHUS BEIIECTB U U3YUCHUS
XUMUYECKUX PeaKInii;

® [IPE/CTABJICHHE O NEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(pamuyc atoma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOKHBIX BEIIECTB OT
MOJIOXKEHHSI 2JIEMEHTOB B [lepuonnueckoii cucteme (B MaJIbIX IEPUOAAX U INIaBHBIX
NOATPYINAX) W DJIEKTPOHHOTO CTPOEHUS aToMa; yMEHHE OOBACHSITH CBA3b
noJIoKeHus:  sjemeHta B llepuoguyeckodt  cucreMe € YHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsif
anpa, oOOIIee YHCIO DJIEKTPOHOB), pAaCHpeNeICHUEM  DJIEKTPOHOB IO
HHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIHS U KaJlbIIMS;
KJacCU(PUIIMPOBAaTh XHMMHUYECKHE OHJIEMEHThl C OINOpPO Ha OmpeaeieHUs
bu3HIecKoro cMbIcia IMUGPOBBIX JAHHBIX MEPUOANICCKON TaOHIIBL;

® yMEHHE KIACCU(PUIUPOBATH XUMUUYECKUE IIEMEHTHI, HEOPTAaHMUECKHUE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON Ha CXEMBbI; ONPENEATh BAIEHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHUJ XHMHUYECKOM CBA3M U THUI
KPUCTAJUIMYECKOW CTPYKTYpPbl B COCIUHEHHUAX, 3apsA]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BelIeCTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBU;

® YMEHHE XapaKTepHU30BaTh C ONOPOM Ha cxeMy (U3MUECKUEe M XUMHUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPO, Tpadut, anmasz, KpeMHH,
a3oT, hochop, cepa, XJI0p, HATPU, KAIUA, MATHUM, KAJIbLIUIA, AJIFOMUHUHI, JKEJIE30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJI€ WX BOJHBIX pacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPOI, CEPOBOAOPOI, OKCUABI U TUApPOKCUAbl MeTauioB [ - IIA rpymnm,
amomunusi, meau (II), muuka, xeneza (II u III), oxkcunbr yraepona (II u IV),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojapbHas, KpEMHHEBas KUCJIOTa U UX COJIH);
ONKCHIBATH C ONOPOM Ha IUIAH MU KIIFOYEBBIE CJIOBA; YMEHUE IPOTHO3UPOBAThH U
XapaKTEPU30BaTh CBOKWCTBA BEUIECTB B 3aBHCHUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBLHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb ITPOTEKAHUS XUMHYECKUX
MPEBPAIICHU B pPA3JIUYHBIX YCJIOBUSX, BJIUSHHE BEUIECTB U XUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPY>KAOLIYIO IPUPOJIHYIO CPENY;

o YMEHHUE COCTaBJIATh MO 00pa3lly, CXeMe, alropuTMy Y4eOHBIX AeHCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS pEaKIMil (B TOM YHCII€ PEaKIHil HOHHOTO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYIII HEOPTraHUYECKUX BEILECTB, a
TaK)Ke MOATBEPKIAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHUE BBIYUCIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYI0O W MOJSIPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOTO 3JEMEHTAa B COECIUHEHWH, MAaCCOBYIO
JIOJTII0 BEIIECTBa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM ra3oB ¢
omopoit Ha o6mwme ¢GopMyJbl; YMEHHE MPOBOJIUTH PACUEThl IO YypaBHEHUSIM
XUMHUYECKUX pEaKIMi W HaXOAUTh KOJWUYECTBO BEIIECTBA, OOBEM M Maccy
peareHToB WJIM MPOAYKTOB PEAKIMU C OMOpPOil Ha oOpaszel, aifOpUTM Yy4eOHBIX
JICHICTBUM,
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® BJIAJICHUE OCHOBHBIMHM METOJIaMH HAyYHOTO MO3HaHUs (HaOJt0IeHne, U3MEpEHUeE,

HKCIIEPUMEHT, MOJICJIUPOBAHNE) MPU U3YYCHUU BEIIECTB U XUMUYECKUX SBICHUIM

C OTOPOM Ha aNTOPUTM Y4eOHBIX IEHCTBUI; yMEHHE C(HOPMYIUPOBATH IPOOIEMy

U TIPEJIOKHUTH ITyTH €€ PEIICHUS C TTOMOIIBIO TIeAarora; 3HaH|uEe OCHOB O€30IacHOM

paboOThl ¢ XUMHUYECKHMH BEIIECTBAMH, XUMUYECKON TOCYI0M M 1ab0paTOPHBIM

000pyIOBaHUEM;
® HaJM4YKe MPAKTHYCCKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIICTYIOITIX

XUMHUYECKUX IKCIIEPUMEHTOB IOJI PYKOBOACTBOM YUUTENS C 00CY X IACHUEM IIJIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHHUE U OnucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH i XUMUICCKUMH SBJIICHUSIMHU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITUH;

U3yYeHHE CIIOCOOOB pa3esieHusl CMecei;

MOJTYICHHUE KUCIIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3yUYEHUE €r0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHue ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACIICHHON MacCOBOH J10JIE€H PaCTBOPEHHOTO
BEIIICCTBA,

WCCJICIOBAHNE M OIMCAaHWE CBOWCTB HEOPTAaHWYCCKHUX BEIIECTB PA3TMIHBIX
KJIACCOB;

MPUMEHEHUE MHJMKATOPOB (JlakMyca, MeTUliopaHxa u deHondranenna) as
OTIpeIeICHHS XapaKTepa CPeIbl B PaCTBOpaX KUCJIOT U IICIIOYCH;

U3YUYCHUE B3aMMOJICHCTBHS KHCIOT C MeETaUlaMH, OKCHJIAaMH METAaJlJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIyYCHUE HEPACTBOPUMBIX OCHOBAHHIA;,

BBITECHEHHUE OJTHOTO METalIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanne aMpOTEepHBIX CBONCTB THAPOKCUIOB ATIFOMUHUS U IIMHKA;

pelIeHre  HOKCIEPUMEHTANbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COCTUHEHUNY;

peIIeHNEe  SKCIMEePUMEHTANBHBIX 3a7ad M0 TeMe  «DJEKTPOIMTHYCCKAs
JTUCCOIIHATIHS,;

pEIIeHNE SKCIIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxkHeHlmme HeMeTaTbl U uX
COCTMHCHHUS;

pelIecHUe SKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHelIne MeTalTbl U UX
COCITMHCHHUS;

XUMUYECKHEC IKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MMPU3HAKU MTPOTCKAHUS PEaAKIIHM
MOHHOI'0 OOMEHa;

KAueCTBCHHBIC PEAKIMd Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HOHBI:
xjopua-, Opomua-, womua-, cyibdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHHI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajdbllMs, aJIOMUHUS, keie3a (2+) u
xenesa (3+), menu (2-+), HUHKa;

yMEHUE TPEACTABIATh PE3YNbTaThl dKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0KA3aTeNIbCTB, TPa(pUKOB M TAOIHUI] ¥ BBISIBIISITH SMITMPUYECKHUE 3aKOHOMEPHOCTH;
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e BJaJIcHUE MpaBuUiIaMu 0e301acHOro oOpallleHusl C BEIIECTBAMHU, UCIOIb3yEMbIMU
B TIOBCETHEBHOM XU3HU, a TaKXKe MpaBWJIaMU TOBEJCHUS B LIETSAX COCPEKCHHUS
3JI0POBbsI U OKpPYXAloLEeld MPUPOJHOM Cpeabl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIPEIEIICHHBIX BEILECTB, a TAKXKE CIOCOOOB
YMEHBUIEHUSI M NPEIOTBPAIICHHUS WX BPEAHOTO BO3JIEHCTBHS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4ellOBeKa,

® BJAJICHUE OCHOBAMU XHMHYECKOW TIPaMOTHOCTH, BKIIOYAIOUIEH yMEHUE
IPAaBWJIBHO HCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpaNbHbIE YIAOOPEHHS, METaUlbl W CIUIaBbl, MPOIYKTHl TMepepabOoTKu
IPUPOIHBIX UCTOYHUKOB YTJIEBOJ0POIOB (YTJIsl, IPUPOIHOTO ra3a, He()TH) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOJACTBE; YMEHHE MPUBOAUTH MPUMEPHI
NPaBUIBHOTO UCHOJB30BAHMS U3YYEHHBIX BEIIECTB U MaTEPUaJIOB;

® YMEHHUE YCTAaHABJIMBATHb CBA3M MEXIY PEAJbHO HAOII0Ia€MbIMU XWMHYECKHUMH
SBJICHUSIMU U MPOLIECCAMHU, TPOUCXOAIIMMH B MAKpO- U MUKPOMUPE, OOBSICHATD
IPUYUHBI MHOT00OOpa3usi BEIECTB; YMEHUE WUHTEIPUPOBATh XUMHUUECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO NIEAArora;

® @peiCTaBlICHHE O cdepax NpoPecCHOHATBHONU JEeATEIbHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMM TEXHOJOTHSMHU, OCHOBAaHHBIMH Ha JOCTHUKEHUSX
XUMUYECKOM HAyKH; HaJu4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM (HAy4dHO-NOMYJsipHAsh JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aJrOPUTM: YMEHUE OOBEKTUBHO
OLICHMBAaTh MH(MOPMALMIO O BEIIECTBAX, MX NPEBPAICHUAX M IMPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHusi K NpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeamera
«XuMHD», pacnpeesieHHbIe 110 rogaM 00y4eHust

Pe3ynpTaThl mo rogam (GOpMYIMPYIOTCS IO OPUHIUIY J00aBIIEHHUS HOBBIX
pe3yJbTaTOB OT roAa K rojay, Y€ Ha3BaHHbIE B MPEIBIAYIIMX TOAAX IMO3ULUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOIO TOJa
10 YMOJIYaHHIO BKIIIOUAIOT PE3YIbTaThl MPEABIYIINX JIET).

8 KUIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHUMHUYCCKHX TIOHSATHH: aTOM, MOJICKYJIa,
XUMUYECKUN DJIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPOJIHAS), BaJCHTHOCTh, OTHOCHUTENbHAs aTOMHAass W MOJEKyJIsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MacCoBas IOJIsI XUMUUYECKOTO DJIEMEHTa
B COCIWHEHWH, MOJSPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
2NEKMPOOMPUYAMETbHOCMb?,  CTENIEHb  OKHMCIEHWs,  XMMHYECKas  peakius,
KiIaccu(pukanus peakiuil: peakiuu COCIWHEHUS, PEaKIMH pPa3IoKEHUS, PpPEaKIuu
3aMelIeHus], peakiiMi 0OMEeHa, 9K30- U DHJIOTEPMUUECKUE PEAKIIUU; MeNnI080U dhpexm
peaxyuu; SIIPO aToMa, AJICKTPOHHBINA CIIOW aToMa, aTOMHAasi OpOUTallb, paJAnyC aToMa,
XUMUYECKash CBS3b, IMOJSpPHAsS W HEMOJSPHAs KOBAJICHTHAs CBS3b, WMOHHAS CBS3b,
MOH,KaTHOH, aHUOH, PacTBOP, MaccoBas J0JIs BeliecTBa (IIPOIIEHTHAS KOHIICHTPAIIUs) B
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pacTBOpE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHATUM (cM. m. 1) u
MIPUMEHSThH 3TU TOHATHUS MPU ONMMCAHUU BEUIECTB U UX MPEBPAILICHUI;

WCITOJIB30BaTh XMUMHYECKYI0 CHUMBOJIMKY JJII COCTaBJICHHS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHCHUN XUMUYECKUX PEAKIUM, SJIEKTPOHHOTO OanaHca;

OTIPEIEIISITh BaJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCTMHECHUSX; CTCTICHD
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEAesiCHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; MPUHAJJICKHOCTh BEHIECTB K OMNPEICIEHHOMY KJACCy
coeMHEHUNH 10 (QopMmyaM; BHJ XUMHYECKOM CBS3M (KOBAJICHTHAsT M HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

MMETh TPEJACTABICHUE O CHUCTEME XUMMYECKMX 3HAHUM, YMETh C ITOMOIIbIO
YUUTENd MPUMEHATh CUCTEMY XMMHUYECKUX 3HAHUMW, JJIsI YCTAHOBJICHUSI B3aMMOCBS3HU
MEXTy U3YYEHHBIM MaTePHAIOM M MPH MOJYYCHHUH HOBBIX 3HAHUH, a TaKkkKe MpU padoTe
C HCTOYHHKAMHU XHMHYeckor wuHopMamuu. OpHUEHTUPOBATHCS B IOHATHIX U
omnepupoBaTh UMHU Ha OA30BOM YPOBHE, IPUMEHSTH MPHU BBIMOJHEHUH YUYE€OHBIX 3a/JaHUM
M pEUIEHUHM PAcCUETHBIX 33J1ay C OMOPOM Ha AIrOPUTM YYEOHBIX IEWCTBHI M3y4YEHHBIC
3aKOHBI M TEOPUH: 3aKOH COXpaHeHUs macchl, [lepuonnueckuii 3akon [[.11. Menneneena,
3aKOH NOCMOSIHCMBA COCmMasa, 3aKOH ABOTaJpoO; ATOMHO-MOJIEKYJISIpHAsA TEOpHs.
CooTHocuTh 0003HAUYEHUs, KOTOpble UMEIOTCs B Tabmuie «llepuoandeckas cucrema
xuMmudeckux osneMeHToB [[. WM. MeHngeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHMHYECKHUX 3JJIEMEHTOB (COCTaB M 3apsii fjpa, oO0liee YHcCio
3JIEKTPOHOB U PACIIPEICIICHUE UX T10 AJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJEMEHTBI, HEOPraHUYeCKHEe BEIIECTBA,;
XUMHUYECKHEe peakiuu (10 YUCIy M COCTaBy Yy4YacTBYIOIIMX B PEaKIMH BEIIECTB, IO
TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTCIICHH OKHCICHUS XUMHUYECKHX DJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIICCTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPXKAAsl OMUCAHUE MPUMEPAMHU MOJICKYJSIPHBIX YpaBHEHUUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C OMIOPOIN HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX TOCIE
MPEBAPUTEILHOTO 00CYXACHUS C TIeIaroroM;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BEIIIECTB;
MAaCCOBYIO JIOJI0O XMMHUYECKOTO 3JIeMEHTa Mo (PopMysie COCAMHEHHUS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPAaBHEHHUIO XMMHUUYECKOW PEaKIUu C
ONIOPOU HA aJITOPUTM;

MIPUMEHSATh OCHOBHBIE ONEpPaIlii MBICIUTEIBHON JEATEIBbHOCTH — aHAIM3 U

CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTeMaTH3aIMs, KilacCU(PUKAIUs, BBISBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — JJIsl M3YYEHUS CBOWCTB BEIIECTB U XUMHYECKUX

peakImii; eCTeCTBEHHO-HAYYHbIC METO bl TIO3HAHUS HAOJIOICHUE, N3MEPEHHE,
MOJICTUPOBAHUE, DKCIIEPUMEHT (peanbHblil U MblC/IeHHbIIl) TIO PyKOBOJICTBOM I1€/1arora,
CJIeI0BaTh MPaBUJIaM MOJIb30BAHUSI XUMUYECKOU MOCYA0U U J1abOpaTOPHBIM
o0opy/iIoBaHUEM, a TaKXKe MpaBUiIaM OOpaIlleHUs ¢ BEIIECTBAMHU B COOTBETCTBHUU C
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MHCTPYKLUSAMU IO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB 110 MOJIYYEHHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMONIbIO HMHAMKATOPOB (Makmyc, ¢eHondTanend, METWIOpaHX U Ap.),
MOATBEP)KIAOIINX KAYECTBEHHBI COCTAB HEOPraHWYECKHX BEIIECTB (KAaUeCTBEHHBIC
pEeaKLMK Ha HOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KJIACC

PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DSJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEUIECTBO,
BAJICHTHOCTb, JJICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKAs PEaKIus,
XUMUYECKasl CBSI3b, MeNniosou 3ggexm peaxyuu, MOJb, MOJAPHBI 00bEM, pacTBOD;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOJIUTUYECKAS TUCCOLUUALMS, PEAKIIMU HOHHOTO
oOMeHa, KaTaluu3aTop, Xumuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBIICHUE, AJUIOTPOMus, aM(OTEPHOCTb, XMMHYECKas CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAasl PEIIETKA, KOPpPO3usi Memaiios, Chidevl;
CKOpPOCMb XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHntpauus (I11K)
BEIIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. m. 1) u
NPUMEHSTH 3TH MOHITHUS [IPU ONMUCAHUH BEIIECTB U UX MPEBPALLCHUN;

UCIIOJIb30BaTh 3HAKW W CUMBOJIBI IJIs1 (PUKCAIMK PEe3ybTaTOB HAOIIOICHUMH,
COCTaBJICHHsI (JOPMYJT BEIIECTB U YpaBHEHUN XMMHYECKUX PEAKIIMi, 3aIUCU JTaHHBIX
ycioBul 3an1a4. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucrteme u
Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHU .

ONPENIENATh BAJCHTHOCTh U CTENEHb OKUCICHUSI XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOIO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIaCCY COEIMHEHUM ¢ OTIOPOI Ha ONpeeICHUs, B TOM YUCJIE CTPYKTYPHUPOBAHHbBIC; BUJIbI
XUMUYECKON CBs3M (KOBaJICHTHAs, HMOHHAs, METa/UIMYeCKas) B HEOPraHWYECKUX
COCMHEHUSX; 3apsj HOHA MO XUMUYECKOW (Qopmylie; xapakTep cpelbl B BOJHBIX
pacTBOpax KHCJIOT W IIETOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepuommueckoro  3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATH €T0 TOHUMAHUE: ONUCLIBAMb U XaAPAKmMepu306ams TabIUIHy0 Gopmy
[Tepuoauyeckoil CHUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pPa3iuyaTh MOHSTUS «TJIaBHAs
noarpynma (A-rpynmna)» u «mnobouynas noarpymnma (b-rpymma)», maneie u OombIme
NEePUOJIbL, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYCCKON TabJIHUIIEe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUUYECKHUX 3JIEMEHTOB (COCTaB U
3apsi siipa, 00IIIee YUCIIO AJIEKTPOHOB M PACIPEICIICHUE UX MO AJIEKTPOHHBIM CIIOSIM);
00bsACHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX AJIEMEHTOB U
WX COCJMHEHUN B TIpe/iesiaX MaJIbIX TIEPUOJI0B U TJIABHBIX MOJTPYIII C Y4ETOM CTPOEHUS
UX aTOMOB;

KIaccu(pUIMpPOBaTh XUMUYECKHE OJIEMEHTBI, HEOPTraHWYECKHUE BEIeCTBa,;
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XUMHUYECKHUE peakUuu (IO YHCIY U COCTaBy YYacTBYIOIMX B pPEaKLMU BEILECTB, IO
TEIUIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTETIEHEN OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
OINOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U cielU(PUUECKUe XMMHUUYECKHE CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOATBEPXkAAsl OMMCAHUE NPUMEpPaAMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMH C OMOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIMUTUYECKON IUCCOLMALNU KHUCIOT, LIEN0Yed U
COJIEH; MOJHBIE M COKpalllEHHBbIE YpaBHEHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peakiuii, NOATBEPKJAIOLINX CYIIECTBOBAHNE T'€HETUUECKON CBSI3U MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOrO OajaHca ITHX PeakUuid;

IPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XMMHYECKUX MPEBPALIEHUN IMOCNE MPEIBAPUTEIBHOTO
00CYXJIEHUSI C Te1arorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa Mo (popMyse COeIMHEHUs; MAaCCOBYIO JIOJIO
BEIIECTBA B PAcCTBOpE; MPOBOJAUTH PacuéThl MO YPaBHEHUIO XMMHUYECKOW pEaklUu C
OIIOPOM Ha aJrOPUTM;

ClIeIOBaTh NpPaBWJIaM I0JIb30BaHUS XUMHUYECKOM MOCYI0M U 1ab0paTOpHBIM
o0opy0OBaHMEM, a TaK)KE IMpaBHJIaM OOpAILEHUSA C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIMOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO TOTYYCHHUIO U
coOHpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

NPOBOJUTh PEAKUUH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIA COCTaB Pa3IUYHbIX
BEILIECTB: PACIO3HABATH OMBITHBIM MYTEM XJOpUI- OpoMUA-, MOAMI-, KapOOHaT-,
docdat-, cunmkar-, cyabhar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS 1 NOHBI H3yUEHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATENBHOCTH — aHalu3 HU
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alIMI0, BBISBJICHHE IPUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYCHMsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIHI; €CTECTBEHHO-HAYUHbIE
METO/bI MO3HAHUSI — HAOII0IEHNE, U3MEPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaIbHbIN
Y MBICJICHHBIH).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJIUMBIX HA OCBOEHHUE KaXKJ0M TeMbI y4eOHOTro npeaMeTa « XUMHUsH
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOYYaIOIIUXCS C 3aJep KKOU
MICUXUYECKOTO Ppa3BUTHUSA, B LIEJIOM COBMNAJAIOT C COOTBETCTBYIOIIMM pa3JejoM paboyedl MmporpaMmbl y4eOHOro mnpeaMmera

«XuUMHUsD OCHOBHOM 00pa30BaTEILHOM MTPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30oBaHuUs.

TemaTnuyeckoe JIAHMPOBaAHHE
Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMsi

8 KJIACC
(2 4 B HEememt0, Bcero 68 4, U3 HUX 3 94 — pe3epBHOE BPEMSI)

MpumepHble Tembl, OCHOBHOE cogeprkaHue
pacKpbiBalowwme AaHHbI pasgen
nporpammsi,
M KO/IMYECTBO 4YacoB.,
OTBOAMMOE Ha UX U3ydYeHUe

Pa3nen 1.IlepBonavasibubie XumMuueckne mousaTus (20 u)
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Tema 1. XuMus — BakHas
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTH
YyeJI0OBEKa

(54)

[IpeaMeT xuMuU. Po1b XUMUU 8 HU3HU Yea108eKa. Xumus 8
cucmeme Hayk. Memodubl NO3HAHUS 8 XUMUU.

Tesna u BemecTBa. PU3nyecKre CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHUMe BellecTB. YucThle BelecTBa U cMecHu. Cmocobbl
paszeseHus cMeceil. Pu3nvecKue U XUMUYECKUE SIBJEHUS.
[IpU3HaKu U YCJI0BUS MPOTEKAHUS XUMUYECKUX PEAKIUM.
3HAKOMCTBO C IpaBUJIaMH 6€30IaCHOCTH ¥ MPHUEMaMH paboThI B
XUMHYeCKOH JJabopaTopHu.

JleMoHCTpanumu

1. JlaopaTopHoe 060pyA0OBaHue.

2. Pazsin4yHble BU/bI XHUMUY€ECKOH NOCYAbI.

3. 06pasubl BellecTB.

4. Cioco6xl pasfesieHus cMecel (GuabTpoBaHUe, BbIapUBaHUe,
JUCTUILISALMSA, XpoMaTorpadus).

JlaGopaTopHble U NpaKTU4YeCKUe PaboThl

Jla6opamopHbie onbimbl:

OmnucaHue $U3NYECKHUX CBOMCTB BELECTB.

PaspneneHue cMecH C TOMOIIbIO MarHMUTa.

IIpakmuueckue pabomul:

Ne 1. JlaBopaTopHOe 060pyi0BaHUE U TPUEeMbI PAaGOThI C HUM.
[IpaBusia 6e3onmacHON paboThl B XUMHUYECKOH JJTaGopaTOpHH.
Ne 2. OuncTKa 3arpA3HEHHOM NoOBapeHHOM conm
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PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH C IOMOLIbIO eAarora.

PackpbIBaTb poJib XUMHH B IPUPO/JIE U XKHU3HU YEJI0BEKA, €€ CBSA3b C JPYTUMU
HayKaMH.

PazsinyaTh YUCTbIE BELleCTBA U CMECH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XMUMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpeJiesIeHH s,

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAaKLUH U YCJIOBUS UX IPOTEKAHUSI.

CiieoBaTh NpaBUJIaM M0JIb30BAHUS XUMUUYECKOH NMOCY/[0 U J1ab0paTOPHBIM
060py/JOBaHUEM, A TAKXKE IPABUJ/IAM 0OpalleHHs] C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PAaGOT NOJ,
KOHTpPOJIEM [IeAarora.

[I1aHMpOBaATh U MPOBOAUTD XMMHUYECKHH IKCIIEPUMEHT 10 U3Y4YEeHHIO U
ONHMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs CMecei
BellleCTB I10/] pyKOBOACTBOM Ilefiarora ¢ o6Cy»/ieH1eM IJlaHa paboThI.

HWcnosib30BaTh NpH BHIIOJIHEHUH YYeOHbIX 3aJlaHUH U B IIpoliecce
HCCJIel0BaTeNbCKOH J1eITeIbHOCTH HayYHO-MOMYJIAPHYIO0 JIMTePaTypy
XMUMHUYECKOT0 COZIep>KaHMUsl, CIPpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa noj,
PYKOBO/ACTBOM Ilefiarora.

BoicTparBaTh pa3BEépHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 y1eOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHbIN NOHATUIHBIN annapaTt Kypca XUMHHU



Tema 2. BemectBa
U XUMHYeCKHEe peaKIuu
(154)

AToMBI 1 MoJIeKyJIbl. XUMHUY€eCKHe 3JIeMeHThL. 3HaKH (CUMBOJIBI)
XUMHUYECKHUX 371eMEHTOB. [IpOoCThIe U CJI0KHBIE BELECTBA.
ATOMHO-MOJIEKY/ISIPHOE VYEHUE.

Xumuueckas popmyJia. BaleHTHOCTb aTOMOB XUMHUECKUX
3JIEMEHTOB. 3aKOH NOCMOSIHCIM&A coOcmasd gewjecms.
OTHocUTe/bHAs aToMHasl Macca. OTHOCUTE/IbHASI MOJIEKYJISIpHAs
Macca. MaccoBasi 10151 XUMUY€ECKOT0 3JIEMEHTA B COEJUHEHUH.
dusuyeckue U XUMUYECKHUE SIBJIEHUs. XUMHUUeCKas peaKiusl.
[Ipr3HakKu U yca0BUA NPOTEKAHUA XUMUYECKUX PeaKL Uil
XuMHYyecKye ypaBHEHUS.

TuIbl XUMUYeCKUX peakiui (CoeAHeHs], pa3/IoXKeHUs],
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHUs1 MacChl BELIECTB.

M. B. JlomMoHOC08 — yuéHblli-3HYuK10neducm.

AemoHcTpauumu

dusnyeckue ABIeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIeHHe U
KOH/ZIEHCALUS BOABI U T. [1.).

XuMHUueckue siBJeHUs (TopeHue CBeuH, pasjioKeHHe caxapa,
B3aMMO/JIEWCTBHE CEPHOU KUCJIOTHI C XJIOPUIOM Gapus,
passioxeHue rugpokcuaa Meau(ll), B3aumogeiicTeue xesesa ¢
cepoii, B3auMoiecTBHe XkeJe3a ¢ pacTBopoM costu Megu(11)).
OnbIT, MJJIIOCTPUPYIOLIMHN 3aKOH COXpaHEHHUS MacChl.

Na6opatopHble 1 NpakTUYecKkue pabotbl

Jla6opamopHble onbimbl:

[Ipumepsl U3HYECKUX ABJIEHUH (TIJ1aBJIeHHEe BOCKA, TassHUE
JIbAA).

[IpuMepbl XMMHUYECKUX SABJEHUH (TPOKaJIMBaHUeE MeJHON
MPOBOJIOKH, B3aUMO/[€MCTBHE MeJia C KUCJIOTOH).

Mopesi aTOMOB U MOJIEKY.JT

MpakTnueckaa pabota Ne3 MpusHaKku NPoTeKaHUA XMMUYECKUX
peakumi

BbiyucneHusi

— OTHOCHTeJIbHOﬁ MOJIeKyJIHpHOﬁ MacCChbI BEILIECTB;

— MacCOBOM /I0JIM XHMHUYECKOT0 3JIeMeHTa 1o popmyJie
coeJJMHEeHU .

[IpyMeHATb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM 4YHC/Ie
Hab6J0/ieHUEe, MO/IeJIMPOBAaHKE, IKCIIEPUMEHT) U OCHOBHBIE ONlepaluu
MBICJIUTE/IbHOM J1eITE/IbHOCTH (CpaBHEHUE, KIaccubUKaLKs) AJ1s U3ydeHUs
BELIECTB U XMMUYECKHUX PeaKIMi C OOpOoi Ha aJITOPUTM HJIH CXEMY.

PacKpbIBaTb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSITh 3TH NOHSATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBPALLEHUH ¢ OMOPOii Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazsnyaTh GU3NYECKHE U XUMHUY€ECKHUE SIBJIEHUS, 00BSCHATD UX CYLIHOCTDb C TOYKH
3peHMsi aTOMHO-MOJIEKYJISIPHOTO YYE€HHUsI C OTIOPOM Ha ONpe/ie/IeHUs U CXeMBI.

OnpefensiTb NPU3HAKU XUMUYECKUX PeaKL1H, YCI0BUs UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMHUYECKHX sIBJIeHUH C TOYKU 3peHus
aTOMHO-MOJIEKYJ/ISIPHOTO yY€HHUS C UCT0JIb30BaHUEM BU3yaIbHOH OMOPHI.

KnaccuduunpoBaTh XuMU4ecKre peakLiMy (10 YUCIY U COCTABY pearupyolmux u
00pa3yLIMXCs BELIECTB) C OMOPOU HA CXEMBI.

CocTaBasATb GOPMYyJibl GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpEeJesATh
BaJIEHTHOCTb 110 pOPMYJIaM BEIECTB C ONIOPOH Ha aIFTOPUTM y4eOHbBIX
IEeUCTBUH.

PaccTaBiATh K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOpoi Ha
aJITOPUTM YYEOHBIX JeHCTBHIA.

CrnefoBaTh IpaBUJIaM M0JIb30BAHUSA XUMHUYECKOH ITOCYA0H U 1JaGOPaTOPHBIM
060pyZ0BaHHEM, @ TAKXKe NTPaBUJIaM 00pallleHHs C BellleCTBaMH B COOTBETCTBUU
C UHCTPYKLUAMH 110 BBINOJHEHUIO J1a60PaTOPHBIX XMMUYECKHUX OIBITOB MO/
KOHTpOJIEM Ie/iarora.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIEl0BATENbCKOH JIeATENbHOCTH
Hay4HO-TOMYJIIPHYIO JIUTEPATYPY XMMHUYECKOT'0 COZlepKaHHUs, CIPaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa 1o/, pyKOBO/CTBOM IleJjarora.

BoIcTparBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
MHGOpMaIUI0 U3 y4ebHUKA U CIPAaBOYHBIX MaTEPHA/IOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMUH

Pa3geu 2. BaxxHelMe npeAcTaBUTE/ I HEOpraHu4eckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoa.
MoHaTue 06 oKkcuaax

(54

Bosayx — cmechb rasoB. CocTaB Bo3ayxa.
Kucsopos, — 3/1eMeHT U IPOCTOE Belle-
cTBO. 030H — a/A/10mponHas mModugukayus Kuca1opooa.

Haxox/ieHHe KUC10poJa B pupo/e, GU3nyecKre U XUMUYECKU e

CBOMCTBA (peaKluM OKUCJIeHUs, TopeHue). Ycl10BUs
BO3HHUKHOBEHMS U NpeKpalleHus ropeHust. [louaTue

06 OKCHUAX.

Cnocobbl noayueHus kucaopoda 8 1abopamopuu U
npomvlwieHHocmu. [lpumeHeHue kucaoposa. Kpyrosopor
KHCJI0pOJia B IPUpOJe.

Tensnosoil agpdhekm xumuueckoli peakyuu, noHsmue o
MepMoXuMu4eckom ypasHeHuu, 3K30- U 3HJ0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmb, Y2016 U MemaH). 3azpsizHeHUe 8030yXa,
cnocob6sl e2o npedomspaweHus. YcuaeHue napHUK08020
agppexma, paspyuieHue 030H08020 C/0SL.

OemoHcTpauuu

B3aumopericTBre pocdopa, cephl U 3KeJie3a C KUCJI0POL0M
(BO3MOXKHO HCIIOJIb30BAaHUE BU/IE00TBITOB).
OnpefesieHHe coZlep>KaHuUsl KUCI0pO/a B BO3yXe.
OHblTbl, JAEMOHCTPpHUPYHOILIHE YC/IOBUA BOSBHUKHOBEHHUA U
npeKpauieHus TOpeHus.

Na6opatopHble 1 NpakTU4YecKkue pabotbl
JlabopamopHbwliil onbim:

O3HakoMJIeHHe C 06pa3LiaMU OKCH/OB.
Ilpakmuueckas paboma:

Ne 4. [TonyyeHHe KUCI0POJA, U3YIEHUE ero CBOMCTB.

BbiyucneHus
— MOJIEKYJITPHOM Macchl KUCI0PO/ia U 030HA HAa OCHOBaHUH
ATOMHOM MacChl XMMHYECKOTO0 3JIEMEeHTa
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PackpbIBaTh CMBIC/ H3y4aeMbIX TOHATHHA U IPUMEHSATD 3TH NOHATHA NIPH
OTMCAaHUU CBONCTB BelLlleCTB U UX NpeBpallleHUH ¢ HCI0JIb30BaHUEM ONOPHBIX
CJIOB U KJIUIIIE.

XapakTepusoBaTb (OIHUCLIBATDb)C ONOPOIU HA NAAH, CXEMY, KDAMKYIO 3ANUCH
COCTaB BO3/lyxa, pu3NYeCKUe U XU-MUUYECKUE CBOMCTBA KHUCJI0PO/ia, CIOCOOBI
ero MoJiy4eHus, IpYMeHeHe U 3HaueHNe B IPUPO/ie U )KU3HU yeJloBeKa.

CpasHusamb peakyuu 2opeHus u Med/1eHHO20 OKUC/IeHUs C IPeJBApUTEIbHBIM
obcyx/ieHueM napaMeTpOB CpaBHEHHUS.

Co6upaTh NpUGOPHI [Jis MOJYIEHUS KUCA0POAa (BBITECHEHUEM BOJIbI U
BO3/yxa).

Pacno3HaBaThb ONBITHBIM Ty TEM KUCI0POJ N0/ KOHTPOJIEM Ilefiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY JJIs1 COCTaBJIeHUsI GOPMY.JI BELIECTB,
MOJIEKY/ISIPHBIX YPaBHEHUH XUMHUUECKUX PeaKIUH C yyacTHeM KUCJI0pOoJa.

OGBSACHATD CYILHOCTD 3KO0JI0IMUYeCKUX P06JIeM, CBI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CrnesoBaThb NpaBUJIaM 6€30MacHON paboThI B JIJaGOPATOPHU IPU HCI0JIb30BaHUU
XUMHUYECKOH IToCy/ibl U 060py0BaHUs N0 KOHTPOJIEM [Ie/Jarora, a Takxe
MpaBU/IaM 06 palleH!s C TOPIOYUMH BellleCTBAMH B ObITY.

[l1aHUpPOBATE M OCYILEeCTBIIATh Ha IPAKTHKE XMMHUY€ECKHe IKCIIepUMEHTHI,
MPOBOAUTH HAbJIIOJeHUS, [leJIaTh BbIBOJbI 10 Pe3y/ibTaTaM 3KCIIepUMeHTa OoJ
PYKOBO/ZCTBOM Ilefarora.

YyacTBOBaTh B COBMECTHOH paboTe B IpymIe.

Hcnosib30BaTh NpY BINOJHEHUH YYeOHBIX 3aZlaHUH U B IIpoliecce
HCC/lel0BaTebCKOH JIesITeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOT0 COZIep>KaHMUsl, CIPpaBOYHble MaTepHabl, pecypchbl UHTepHeTa o,
PYKOBO/ICTBOM Ilefiarora.

BoicTparBaTh pa3BEépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HOpMAIHIO U3 yYeOHHKA U CTPABOYHBIX MAaTEPHAJIOB C OTIOPOi Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4YeHHbIN IOHATUHHBIN aNllapaT Kypca XMUMUHU



Tema 4. Bogopoga.
IloHsATHE 0 KHUCIO0TaX M COJISIX

(54)

Tema 5. KosimyecTBeHHBIE
OTHOIIIEHUSA B XUMHH

(44)

Bogopos — ajileMeHT M npocToe BellecTBO. Haxox/ieHue B
npupo/je, prusnyecKre U XMMUYeCKre CBOMCTBA (Ha MpuMepe
B3aUMOJEUCTBHUS C HEMeTa/lJIaMH U OKCH/IaMHU METAJIJIOB),
NpUMeHEeHUE, CNOCOObI NOTYHeHUsl.

[loHsITHE O KUCTOTAX U COJISIX.

[emoHcTpauum

[lonyyeHnue, cobupaHye U pacno3HaBaHUe BOJOPOAA.
['openue Bogopoaa.

BsaumopeiicTBre Bogopoaa ¢ okcugoM Meau(1l).

Na6opatopHbie U NpakTU4eckue paboTbl
Jla6opamopHbwlil onbim:

B3auMogelcTBHE KUCIOT C METaIaMH.
IIpakmuueckas paboma:

Ne 5. [TosiyyeHHe BOAOPO/AA, U3yUeHHUE ero CBOUCTB.

BbiyucneHus
— MOJ]eKyJIﬂpHOﬁ MacCcChbI BellleCTBa Ha OCHOBAaHHH aATOMHOH
MacCCbl XUMHU4YECKUX 3JIEMEHTOB

KosnndecTBo BewectBa. MoJib. MosisipHas Macca. 3akoH
ABorazpo. MosisspHbIH 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
YpaBHEHUSIM.

JleMoHCTpanua
O6pa3sibl BelleCcTB KOJMYECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJINYECTBA BELeCTBa ra3a Io ero U3BeCTHOMY
KOJIMYECTBY BellleCTBA WU 00 bEMY;

— 06'bEMOB ra3oB 110 ypaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUM Ta30B
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX PeBPALEeHU.

XapakTepu30BaTh (OMUCHIBATh) GU3NUECKHE U XUMUUYECKHE CBOUCTBA BOJOPO/a,
Croco6bl ero NoJiy4eHus, IpUuMeHeHHe € ONOPOH Ha IJIaH, KPaTKYIO 3allHCh,
cXeMy.

Co6upaTb npu6Op A1 NOJYy4eHUS BOAOPOJA C UCIOJIb30BaHHEM BU3yalbHON
Onopsl

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJI1 COCTaB/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJ/IIPHBIX ypaBHEHUH XUMUYECKUX pPeaKIUi ¢ yyacTueM BoAoOpoJa ¢
OIOPOi HA AJITOPUTM.

CrnenoBaThb paBuJaM 6e30MacHON paboThl B JIaGOPATOPUH NPU UCIOJIb30BaHUH
XMMHUYeCKOH MoCy/ibl ¥ 060pyJOBaHUSA MO/ KOHTPOJIEM Ie/iarora., a Takxe
npaBuJ/IaM 06palLleHHs C TOPIOYMMHU BellleCTBAMU B ObITY

[ly1aHUpOBaTh M OCYLIECTBSATh HA MPAKTHKe XMMUYeCKHe 3KCIIEPHMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, [1e1aTh BBIBObI [0 pe3y/IbTaTaM 3KCIIepHUMEHTA M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>kieHHeM IlJIaHa paboThl, C UCII0JIb30BAaHUEM
KJIMLIE.

Y4yacTBOBaTh B COBMECTHOH paboTe B IpyIIIe.

[11aHUPOBATh U OCYLIECTBAATh Ha MPAKTHKE XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHS], ieJIaTh BBIBO/BI 110 pe3y/IbTaTaM 3KCIIepUMEeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnmne

PacKpbIBaTh CMBIC/ U3y4aeMbIX MOHATUH U MPUMEHSITh 3TH MOHATHS, a TaKXKe
H3y4eHHble 3aKOHbI ¥ TEOPUHU JJIs1 pellleHHsI pacuéTHBIX 3a/,a4 C TOMOILbIO
nejarora.

BbIYMCAATE MOJIIPHYIO MaccCy BellecTB; KOJUYECTBO BeIlleCTBa, 00 bEM rasa,
Maccy BelllecTBa C OOpoM Ha o6pasel], Ha GOpMyJibl;

[IpoBOAUTE pacy€ThI 10 YpaBHEHUSM XMMHYECKUX PEAKLUH C OTOpoH Ha
o6pasel], aJITOPUTM yUeOHbBIX IeUCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB UJIM IPOAYKTOB
peakLuH.

BbicTpauBaTh pa3BEépHYThIe MMCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOX HA UH-
dopManrio U3 yaue6HHKA U CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCI0JIb30BaTh
M3y4eHHbIH NOHATUHHBIN alnapaT Kypca XMMHUH C IOMOILbIO ejiarora.



Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAaHMAX

(54)

Bogxa, ee coctas, cTpoeHue, MoJieKyJibl. Pu3ndyecKkre CBOMCTBA
BOJIbl. AHA/IU3 U CUHME3 — MemOodbl U3YYEHUS COCMasa 800bl.
XUMHUYECKHE CBOMCTBA BOAbI

(pasﬂomeﬂne, peaKLuu C HaTpueM, OKCUAO0M KaJIblIM, OKCUZLOM

cepsbl V.
CocTaB ocHOBaHUU. [loHsATHE 06 UHAMKATOPAX.

Boda kak pacmeopumesb. PacTBopbL. Pacmeopumocms gewjecms

8 8ode.

HacwluyenHble u HeHacblujeHHble pacmeopbl. MaccoBas [0
BelllecTBa B pacCTBOpE.

Poab pacmeopos & npupode u 8 xcusHuU veaoseka. Kpyeosopom
800bl 8 npupode. 3arpsi3HeHUe NPUPOJHBIX BoJ. OxpaHa

Y OYMCTKA IPUPOAHBIX BOJ,

AemoHcTpauumu

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJEUCTBHE BOJIbI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCNIOJIb30BAaHUE
BH/leOMaTepPHaIOB).

PacTBopeHUe BelleCcTB € pa3IMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHye pacTBOPOB KUCJIOT U LeJI0YeH C TOMOLIBIO
HMH/IUKATOPOB.

Nab6opatopHble 1 NpakTUYeckue pabotbl

IIpakmuueckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBOM
Jl0J1eH paCTBOPEHHOTO BellleCTBa.

BbiyucneHusi
— C UCITOJIb30BaHHUEM IIOHATHUA «MacCCOBad A0Jid BelleCTBa B
pacTtBope»
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PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATUHI U IPUMEHATb 3TH NOHATUSA NPU
ONMCAaHUU CBOMCTB BellleCTB U UX MPEBpPAleHUM ¢ TOMOILbIO [Te1arora.

XapakTepu3oBaTh $U3UUeCKHe U XUMUYeCKHe CBONCTBA BOJbI, €€ POJIb KaK
pacTBOpHUTeJIS B IPUPOJHBIX MTpoLieccax € ONOPOH Ha IJIaH U CXeMy.

CocTaB/IAITh ypaBHEHUS XUMHUYECKHUX PeaKIMH € y9acTHeM BOJbI C OITOPOM Ha
cxemy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsI3HEHHEM
NPUPOAHBIX BOJ, CIOCO6BI OYMCTKH BOZbI OT IPUMeECEeH, MephI 110 OXpaHe BOJ,
OT 3arpsAI3HEeHHA MOCJie IpeJBapUTEIbHOIO CTPYKTYPUPOBAaHUsA MaTepHaa.

[ln1aHMpOBATE M OCYIECTBAATh HA TPAaKTHKE XUMHAYeCKHe IKCIEPUMEHTHI,
NPOBOAUTH HAGJIIOJ€HHUS, [ie1aTh Bbl-

BO/bI 10 pe3yJIbTaTaM 3KCIIepUMeHTa 0/, KOHTPOJIeM N1e/larora, c
HCI0JIb30BaHUEM KJIUILIE.

CnenoBaThb MpaBuJaM 6e30MacHON paboThl B 1a6OPAaTOPUH IPH HCI0JIb30BAHUHU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUsA N0/ KOHTPOJIEM IeJjarora.

[IpoBOANTE BBIYMCIEHUSA C IPUMEHEHHEM MOHATHS «MaccoBas [j0J14 BellleCTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

Hcnonb3o0BaTh NpH BbINOJHEHUH yYeGHBIX 3alaHUH U B ITpolLecce
HCC/Iel0BaTENbCKOM AesITebHOCTH HAy4YHO-TIOMYJISIPHYIO0 JIUTEpaTypy
XUMHUYECKOT0 CoJlepKaHus, ClIpaBOYHble MaTepHuaJbl, pecypcel UHTEpHeTa
1o/, pyKoBOJCTBOM IleJilarora.

BeicTparBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMaIIo U3 yIeOHUKA U CIIPAaBOYHbIX MAaTEPHAJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH 0CJIe
NpeABapUTEIbHOTO CTPYKTYPHUPOBAHUSA MaTepHasia



Tema 7. OCHOBHBIE KJIaCChl
HeopraHu4ecKux
coeIUHEHU

(114)

Knaccuoukanys HeopraHu4eCcKUX COeJUHEHUH.
Okcuzpl: cocTaB, kaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,

am@omepHble, Heco1eobpasyoujue Ha npuMepe okcuda yesepoda

Il u okcuda asoma I, HomeHK1aTypa. [lo/1y4eHue OKCUJ0B
(B3aMmopgeicTBMe C BOAOM, KNCOTaMM, LLLeSIoYaMu).
OcHoOBaHUA: cOCTaB, KJaccudukanys (11eg10494 U
HepacTBOpPHMble 0CHOBaHUs), HOMeHKJ/IaTypa.

KucioTsl: cocTa, kjiaccudukanys, HOMEHK/JIATYpa, u3nyecKue

Y XMMHYeCcKHe CBOMUCTBA (B3aUMOAENCTBHE C OCHOBHBIMHU
OKCHJIAMU COJISIMU Ha IPUMepe COJITHOU U CEPHOM KUCJIOT),
€noco6bbl noayyeHusl. P ak THBHOCTH METAJIJIOB.

Cosu (cpefiHUE): HOMEHKJIATYPA, CHOCOObI NOTYYeHUs,

B3aMMO/IEMCTBUE COJIel C MeTa/l/laM1, KUCJIOTaMH, LjeJI04aMy 1

COJISIMH.
[eHeTHYeCKas CBA3b MEXAY KJIACCAMH HEOPTaHUYECKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHE 06 aMPOTepPHBIX
IMIPOKCH/IaX Ha IpUMepe [IMHKA U aTlIOMUHHUA. XUMUYeCKHe
CBOMCTBA - B3aMMO/leICTBYE C KUCIOTAMU U 1LeJI04aMHU.
PasJyioxkeHue Npy HarpeBaHHUH.

OemoHcTpauuu

06pa3ubl HeOpraHUYeCKUX BellleCTB pa3JIMuHbIX KIaCCOB.
BsauMozelicTBHe pacTBOpa CEPHON KUCIOThI C OKCUZ,0M
menu(Il).

Peakuus HeHTpaiu3anuu.

BbITecHeHHe 0HOTO MeTaJljla [PYTUM U3 pacTBOpPa COJIU.

Na6opaTtopHble u npakTMyeckue paboTbl

Jla6opamopHbvie onbimbl:

B3auMogelicTBHEe KUCIOT C MeTa/lJlaMH.

[TosrydyeHre HEPACTBOPUMBIX OCHOBAaHHH.

B3anmMopelicTBMe HEPACTBOPUMBIX OCHOBAHUM C KUCJIO0TaMHU.
Pasnoxenue rugpokcuga megu(1l) npu nHarpeBanuy.
IIpakmuueckas paboma:

Ne 7. PemieHue JKCIIepHUMEHTaJIbHbIX 3a/1a4 110 TeMe «OcHOBHBIE

KJIaCCbl HEOpraHU4eCKux COE,ELHHeHPlﬁ».

BbiyucneHus
— 10 YypaBHEHHUAM XUMHUYECKUX peaKuuﬁ

OmnpeneneHne OCHOBHEIX KIIACCOB HEOPTaHNUECKUX COSAMHEHHH 10 MTabIIoHy.
CocraBieHHe CXeM CTPOEHHSI OCHOBHBIX KIaCCOB HEOPTaHUUECKUX COCMHEHUH Ha
OCHOBE OIIPECICHUS.

CocrasieHne (hopMyII OCHOBHBIX KJIACCOB HEOPTAaHNIECKHUX COCMHEHUH M HAa3bIBAHUE
UX 0 MEXYHapOJHON U TPUBHAIBHOM HOMEHKJIATYPE C UCIIONIb30BaHUEM
OTIpEENeHNUs U TaOIHIBI PACTBOPHMOCTH.

KnaccuduuupoBanue n3ydaeMbIX BEIIECTB [0 COCTABY U c8olicmeam ¢ ONOPoil Ha
OTIPEIENeHNUS, CXEMBI M TAOJIHMILYy PACTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIaCCOB HEOPTaHWYECKHX COEIUHEHUIN M0 pYKOBOJCTBOM I€Iarora.
[Tporuo3upoBaHue CBONCTB BEIIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB
H3y4YECHHBIX KJIACCOB, IPYII BELIECTB, K KOTOPHIM OHU OTHOCSITCS C UCIIOJIb30BaHUEM
cxeMbl «I'eHeTuuecKasi B3aUMOCBS3b OCHOBHBIX KJIaCCOB HEOPIaHUUECKUX
COeIMHEHHUIN» MO PyKOBOJICTBOM II€Iarora.

CocraBieHne MOJIEKYISIPHBIX YPAaBHEHUH peakiuii, MILTIOCTPUPYIOMINX XUMHIECKHE
CBOICTBa U3Y4EHHBIX KJIACCOB U CNOCOObI NOJTYUeHs BEIECTB U3yIEHHBIX KIIACCOB,
IpyII, a TAaKXKe IMOATBEPKAIOIIUX TeHETUYECKYIO B3aUMOCBS3b MEX/ly HUMH, C
oropoii Ha BepOaJIbHYIO CXeMY B KaUeCTBE 3PHTEIIHHON OIIOPHI.

CocraBiieHHE MOJICKYJISIPHBIX YPAaBHEHUH Peakluii 10 cXeMaM C IPeABAPUTEIIbHBIM
00CyXIIeHHEM BbIOOpa pearupyroInuX BEIeCTB.

Brruncnenue no ypaBHEHUSIM XUMUYECKUX PEaKIUi KOJMUECTBA, 00BEMa, MacChl
BEII[ECTBA 110 KOJIMIECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH IO
ANTOPUTMY.

[InanupoBaHue U OCYIIECTBICHHE HA MPAKTHKE XMMUUECKOTI'O SKCIIEPUMEHTA U
HaOJIIO/ICHNS T10]] PYKOBOACTBOM YYHUTEIIS.

DopMynrpoBaHIe BBIBOJOB 110 Pe3yJIbTaTaM HKCIIEPUMEHTA € CIOIb30BaHUEM
OIIOPHBIX CJIOB.

DopmynpoBaHUE C TIOMOIIBIO TTEIAr0Ta 1 BBITOJIHEHNE IpaBHII 0€3011acHOi paboTH B
71a00paTOPHH TIPH UCIIOIB30BaHUH XUMHUUECKOH TOCY B! X 000pyIOBaHNSI.
Vcnonb30oBaHKe MpY BBIOJHEHNH YUeOHbIX 3a1aHHH U B ITpoLiecce
HCCIIeI0BAaTENbCKOHN JeATeTbHOCTH HAyIHO- IOy IIPHOH JINTEPATyphl XUMHIECKOTO
COZIepKaHHs, CIIpaBOYHbIE MaTepHalbl, pecypcsl MIHTepHeTa, ocyliecTBIeHEe BEIOOpa
107 PYKOBOJICTBOM II€Aarora.

BeicTpanBanne pa3BEPHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB € ONOPOH Ha
H(bOpMaIUIO U3 ydeOHUKA U CIIPAaBOYHBIX MaTEepUaIoB, TPAMOTHOE HUCIIOIb30BaHHE
W3YYEHHOTO IOHATHIHOTO armapaTa Kypca XHMHH C HCIIOJIb30BaHUEM IIaHa,
OTIOPHEIX CJIOB, AJITOPUTMA.

Pazpen 3. [lepuoanyeckuii 3akoH u [leproguyeckas cucreMa XUMH4YeCKUX 31eMeHTOB [I. U. MeH e ieeBa.
CTpoeHHe aTOMOB. XUMUYeCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE peakiuM (15 4)
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Tema 8. NepuoamnYecKunii 3aKOH U
Nepuoguuyeckas cucrema
XUMUYECKUX I/1IeMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKHU KJacCHPUKALUU XMUMUYECKUX 3/IeMEHTOB.
[ToHsiTHE O rpyNNax CXOJHbIX 3JIEMEHTOB (IL{eJI04YHble U
11leJI04HO3€eMeJIbHble MeTaJlJIbl, FaJloreHbl, UHEPTHBIE rasbl).
InemeHmol, Komopble 06pasyrom

amg@omepHble 0Kcudbl U 2uOPOKCUDbL.

[lepuoaundeckuii 3akoH u [lepuogu-dyeckasi cucreMma
XMMUYecKux 3eMeHTOB /I. U. MeHpeneeBa. [lepuojpbl, rpynmnsl,
noArpynnel. ®U3nyecKUi CMbIC OPSAAKOBOr0 HOMepa
3JIeMeHTa, HOMepOB MepHo/a U IPyIbIL.

Ctpoenue aToMoB. CocTaB aTOMHBIX ffiep. M3omonbil.
dnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX 060J109€K AaTOMOB NTEPBBIX
20 XxMMHYecKHX 371eMeHTOB [leprouyecKoi CUCTeMBbI

JI. U. MenpeneeBa.

XapaKTepUCTHKA XUMHUY€ECKOT0 3JIeMEeHTa 10 ero MO0JI0XKEHUIO B
[lepuopunueckoit cucteme /I. U. MeneneeBa.

3aKoHoMepHOCMU U3MeHEeHUs c80liCcMB 3/1eMeHMO08 MAAbIX
nepuo0dog u 2/a8HbIX nodepynn 6 3a8UcUMocmu 0m amoMHo20
(nopsidkogozo) Homepa.

3nauenue [lepuoduueckozo 3akoHa u Ilepuoduyeckoti cucmembl
XUMUYECKUX 3/1eMeHMO8 0151 pa3sumust HaQyKu U npakmukxu.
/. H. Mendesnees — yuéHblll, nedazoz u 2paxc0aHuH.

AemoHcTpauumn

KopoTkomnepuozHas U AJMHHONIepUOUHAsA GOpPMbI
[leproguyeckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB

. U. MeHpeneeBa.

O3HaKoMJIeHHE C 00pa3l[aMU MeTAJIJIOB U HEMETAJJIOB.

Na6opatopHble U NpakTUYeckue paboTbl

Jla6opamopHbwlil onbim:

B3anMozielicTBHE IMAPOKCHAA IIUHKA C pACTBOPAMHU KUCJIOT U
ie049en
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PackpbIBaTh CMBIC/ TEPUOAUYECKOTO 3aKOHA N0/, PYKOBO/CTBOM Ie/Iarora.

[ToHuMaTh cyllecTBOBaHUe TepUOANYECKOHN 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/IeMeHTOB (M3MeHeHHe paJiJuyCcOB aTOMOB U 3JIEKTPOOTPHULATEbHOCTH) U UX
coeJMHEHUH OT I0JIOKEHUS B IEPUOANYECKOM CHCTeMe U CTPOEeHHsI aToMa C
HCI0JIb30BAaHUEM CXEM U TabJIuI,

YcTaHaBAMBATb CBSI3b MeXAy M0JI0KeHUEM 3/IeMeHTa B [IepUOANYECKON CHUCTeMe
Y CTpPOEHHEeM ero aToMa (CocTaB U 3apsij 7pa, obliee YUC/I0 3JeKTPOHOB U
pacrpejiesieHHe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOWCTB 3/IEMEHTOB U UX COeJUHEeHUH 110
rpynnam u nepuogam [leproanyeckoil cucTeMbl € IOMOLbIO TeAarora.
XapakTepu30BaTb XUMHYECKHeE 3JIeMEeHThI IePBbIX TPEX IePHO/0B, KajIus,
KaJIbIIYs N0 UX MoJIoKeHUI0 B [leprogudeckoit cucteme /l. U. MeHienieeBa.

CrnenoBaThb NpaBuiaM 6e30MacHON paboThI B JaGOPATOPUU NPH HUCNIOJIBb30BAHUU
XUMHYECKOH MOCy/ibl U 060pYJOBAHUS 110/, KOHTPOJIEM I1eJjarora.

BeicTpanBaTh pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpPMalMI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4eHHbIN MOHATUHHBIN aNNapaT Kypca XUMUHU NoCjIe
CTPYKTYPHUPOBAaHUS MaTepHaJia C UCII0b30BaHHUEM KJIMLIE.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHHKa [ocIIe
CTPYKTYPHUPOBAaHUS MaTepHaJa, CIpaBouHble MaTepuabl ([lepuoguyeckyro
CUCTEMY XUMHUUYeCKHUX 371eMeHTOB /l. U. MeH/jes1eeBa, Tab 1M1y paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIel B BOJie, 3JIEKTPOXMMHUYECKUH PAJ HAallpSXKeHU
MeTaJlJIoB).

HWcnosnb3oBaTh NpHY BBINOJHEHUH Y4eOHBIX 3aJjlaHUH U B IIporecce
HCC/lel0BaTebCKOH JleATeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZlep>KaHMsl, CIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa Moz
PYKOBO/ICTBOM Ileiarora



Tema 9. Xumunueckasn csasb.
OKucAuTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KUIACC

JnekmpoompuyamenbHOCMb AaTOMOB XUMHUYECKHX 371EMEHTOB.
XuMHvecKas CBsi3b (MOHHAas1, KOBaJIeHTHasl I0JIsIpHast U
KOBaJIeHTHasl HEMOJISIpHAs).

CTeneHb OKMCJIEHHUS.

OKHC/IMTeIbHO-BOCCTAaHOBUTeIbHbBIE peaknuu (OBP). [Iponeccst
OKMCJIEHHUS U BOCCTAHOBJIeHUsA. OKUCIUTEIN U BOCCTAaHOBUTEJIH.

[emoHcTpauum
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKIMU: TOpeHHUe,
peakLuu pa3/ioXeHUs, COeJUHEeHUs

(2 g4 B HEnmemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMsI)

PackpbIBaTb CMbIC/I U3y4aeMbIX TOHSATUH 0J PYKOBOJCTBOM Ileiarora.

OnpezessiTb BUJ XUMHYECKOM CBA3U B COEJUHEHNH C UCIIOIb30BAHUEM CXEM.

OnpesesisiTb CTENEHb OKUCIEHHSI XAMUYECKOT0 3/ieMeHTa 0 GopMyJie ero
Coe/IMHEHUs C UCTI0JIb30BaHHEM aJITOPHUTMA.

OnpezensiTh 3JIEMEHT (BeLeCTBO) — OKUCJIHUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTaHOBHTEJIb.

O6'BACHATD CYLHOCTb NPOLIECCOB OKUCJIEHUS U BOCCTAHOBJIEHUS.

CocTaBJATh 3JIEKTPOHHBIH GalaHC C YYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATh YpaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTE/BHOM peaKLUu M0
aJrOpUTMy pa36opa OKUCIUTENbHO-BOCCTAHOBUTENIBHOM peaKLHu.

Hcnosib30BaTh PU BHIMOJHEHUH Y4e6HBIX 3alaHUi TEKCThI y4yeGHUKa Hocie

CTPYKTYpPHUPOBAHUs MaTepHaJia, CIPaBOYHble MaTepHabl (IEPUOJUYECKYIO
CUCTeMY XUMHUUYecKUX 371eMeHTOB /l. . MeH/jes1eeBa, TabJ MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJiel B BOJie, 3JIEKTPOXUMHUYECKUHN PsJ| HAllPsHKeHUH
METaJJIOB).

MpumepHbIe TEMDI,
packpbiBatolme AaHHbI pasgen
nporpammbl,

1 KO/INYECTBO YacoB, OTBOAUMOE
Ha X usyyeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbl AeATENbHOCTU
obyuarowmxca

Pazaen 1. BemecTBo ¥ XMMHYecKue peakuuu (17 4)
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IloBTOpEHUE U YT1yG1eHHne
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cHcTeMa XUMHUYeCKUX
asnieMeHTOB /I. 1. MenienieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEHHU CBOMCTB XMMHUUECKHUX 3J1eMEHTOB NepPBbIX TPEX
NepUO/I0B, KU, KaJbLUA U UX

coeIMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepuoANYecKol CHCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuurkanys 1 HOMeHK/IaTypa HeopraHU4YecKHX BellecTB
(MexayHa-poJiHas U TpUBUAIbHAsA). XUMHUYECKUE CBOUCTBA
Bell|eCTB, OTHOCALIMXCS K pa3/IMYHbIM KJIacCaM HeOpraHU4YeCcKUX
coeIMHEHUH, UX TeHeTUYeCcKast CB3b HEOPraHUYeCKHUX Bell|eCTB.
CTpoeHue BelllecTBa: BUAbl XUMHUYECKOH CBSI3U U TUIIbI
KPUCTA/INYECKUX PEIIETOK. 3a8UCUMOCMb C80LICME 8eujecms om ux
cmpoeHusl.

JleMoHCTpanum

1. Mogenu KpHUcTa/lJIN4eCKUX PelléTOK HeOpraHUYeCKHUX BellecTB.
2. KopoTkonepuoiHas 1 JJIMHHONIEpUOiHAsA GOPMBbI
[leproanyeckod cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

J. U. MengeneeBa

XapaKTepH30BaTb XMMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epUOA0B, Kalusi U
KaJIbIIsl [0 UX [oJI0XKeH U0 B [lepuognyeckoii cucteme /[l. U. MeHesieeBa ¢
OIOPO¥ Ha AJITOPUTM.

KnaccuduunpoBaTh 1 Ha3bIBaTh HeOpraHUUecKHe BellleCTBa U3yYeHHbIX
KJIACCOB C OIIOPOM Ha CXeMY, TAGJIUIY PAaCTBOPUMOCTH.

OnuceiBaTh 06LIMe XMMUYeCKHe CBOMCTBA BelleCTB Pa3/IMYHBIX KJIaCcCOB,
NOATBepPXAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHUH
XUMHUYECKHUX PEAKIUH C OTIOPOU Ha CXeMY.

OnpezensaTh BUA XUMUYECKOH CBSA3U U TUI KPUCTAL/IMYECKOH PeIléTKU
BEIECTBA C ONIOPOM Ha CXeMY.

[IporHo3upoBaTh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT UX CTPOEHUS I0C/Ie
NpeABapUTEJNbHOTO pasbopa.

BoicTparBaTh pa3BEépHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yieOHUKA U CIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO
KCI0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca XUMHH.

Hcnonb30BaTh Npy BINOJIHEHUH yYeOGHBIX 3a/JaHUH U B IIpoliecce
HCCJIe/I0BaTeIbCKOMN eATeIbHOCTH Hay4HO-MONYJIIPHYIO JJUTepaTypy
XUMHUYECKOT0 COZlepP>KaHUs, CIPaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
Mo/l pyKOBOJCTBOM IleJjarora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKuui
(44)

Knaccuurkanusa XMMUYeCKUX peakiyi o pa3/IMn4HbIM IPU3HaKaM
(o 4Mcsy M coCcTaBY YYacTBYOLIMX B pEAKLUH BEIECTB, N0
mens08oMy 3hekmy, no usmeHeHUr0 cmeneHeli OKUCAEHUSA
XUMUYeCKUX 3/1eMeHIM08, N0 06pamumMocmu, no y4acmuro
Kamaauszamopa).

IK30- u 3HdOMepMuYecKue peakyul, mepMoxumMuyeckue ypagHeHusl.
IoHsimue o ckopocmu xumuyeckoii peakyuu. [loHssmMue 0 20M02eHHbIX
U eemepozeHHbIX peakyusix. [lonsimue 06 o6pamumblx

U HeobpamMuMblX XuMu4eckux peakyusx. [lonssmue o XumMu4eckom
pasHosecuu. Pakmopbl, eausOUUe HA CKOPOCMb XUMUYECKOU
peakyuu u no1oxceHue XuUMU4ecKko20 pasHOBEeCUsL.
OKHC/INTENbHO-BOCCTAHOBUTE/IbHbBIE PeaKIUH (371eKTPOHHBIN
6aJIaHC OKUCJINTENbHO-BOCCTAHOBUTEJIBHOM peakIuu).

JleMoHCTpanum

1. 3aBUCHMOCTb CKOPOCTH XMMUYECKOH peaKIuu OT pa3IUuHbIX
dakTopoB.

2. BospelicTBue kaTaJM3aTopa Ha CKOPOCTb XUMHUYECKOH peaKIuu.
3. [IpuMepbl HEOOPATHUMBIX U 0OPATUMBIX PEAKIHH.

4. CMellleHYe paBHOBeCHUS XUMHUYeCKOH peaKIHH.

Buruucaenus
— KOJIMYeCTBa BellecTBa, 06'béMa U MacChl peareHTOB WU
MPOAYKTOB 10 YPABHEHUAM XUMHUYECKHUX peaKum?I

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHATHH U IPUMEHSTh 3TH IIOHATHS NIPU
OTMCAaHUU CBOHCTB BeLeCTB U UX NpeBpalleHH.

KnaccuouunpoBaTh XMMHYECKHE peaKIMH [0 Pa3/IMYHbIM TPU3HAKAM.

YcTaHaBAMBaATh 3aBUCUMOCTb CKOPOCTH XUMUYECKOW peaKIMy OT Pa3TUIHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYUTEJIs.

[IporHo3upoBaTh BO3MOXHOCTH IPOTEKAHUSI XUMUYECKHX NPEeBPallleHHH B
Pa3/IMYHBIX YCIO0BUSIX MOC/IE TPeABAPUTENLHON PabOTHhI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6alaHC peaKUHU.

[Ipou3BOAUTH BBIUUCAEHUS O XUMHYECKHUM YPaBHEHHUSIM I10 aJITOPUTMY.

BrIcTpanBaTh pa3BépPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
“HQOpMalHIO U3 YIeOHUKA U CIIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbII MOHATUHHBIN annapaT Kypca XUMHUU I0CjIe
Mpe/BApUTEIBHOTO CTPYKTYPUPOBaHUSI MaTepUaia.

HWcnosib30BaTh MPHU BBINOJHEHUH YYe6HBIX 33JJaHUH U B Ipoliecce

HCCJIeIOBATE/NbCKOM [1eITeIbHOCTH HayYHO-NIONYJISIPHYIO JIMTEPATypPy
XMMUYECKOI'0 COZIepPXKaHus, CIPaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHETA
10cJle KOHCYJIbTAIUY C IelaroroM.
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Tema 2. 3/1eKTpoIUTHYECKAS
aucconyanus. XuMH4YecKne
peaknMu B pacTBOpax

(84)

Teopus 3/1eKTPOJUTUYECKON AUCCOLUALMHU. DIEKTPOJIUTBl U
He3JIEKTPOIUThL. KaTHOHBI, aHMOHBIL. MexaHusm duccoyuayuu
geujecms ¢ pasAuvHsIMu gudamu xumuveckoli cesizu. CmeneHs
duccoyuayuu. CUnbHbIE U CJIA0bIE 3JIEKTPOTUTHL

Peakuiyiu HOHHOTO 0OGMEHa, YCI0BUS UX IPOTeKaHHUsl. loHHbIe
ypaBHEHUS peaKUil.

XUMHUYecKHe CBOMCTBA KUC/I0T, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOHU Arcconnanuu. Cpesa
pactBopa. [loHsiTHE 0 rUpOJIH3E COJIEH.

KayecTBeHHbIE peaKIMK HAa KATUOHBI

Y aHUOHBI : XJIOPUA-, 6POMUJ, UO3U/[I-, Cy/IbdAT-, KApOOHAT-,
cunukaT-pocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KATUOHBI aMMOHMS,
MarHus, KaJbliusl, aJIIOMUHUS, Kejie3a 2+, 3+, IUHKaQ,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJieKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHXKEHUE
VOHOB B 3JIEKTPUYECKOM II0JIE.

ONBITHI, UTIOCTPUPYIOLIYE TPU3HAKY IPOTEKAHUS PeaKINi
HMOHHOT0 06MeHa.

OnbITHI IO ONIPeie/IEHUIO CPEbI B pacTBOpax cosiel (xaopuaa
HaTpus, Kap6oHaTa HaTPHS, XJIOPH/iA IIUHKA).

JlaGopaTopHble U NpaKTUYeCKHe

pa6oThbl

Jla6opamopHbwliil onbim:

Ne8Peakunu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJHUTOB:
cyabdara meau(ll)

Y 1EJ109H, KapboHATa HATPUS U COITHON KUCIOTBI, peaKIius
HelTpanuzanuu Mexay rMAPOKCU0M KaJlvs U COJITHON KUCIO0TOM.
Ne9. KauyecTBeHHble peakuumn Ha MOHbI B pacTBope.

IIlpakmuyeckas paboma:
Ne 1. PemieHue sakciepruMeHTaIbHBIX 33,24 110 TEME.

Buruucaenus
— 110 ypaBHEHUSIM XUMUUECKUX peaKL 1l

PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH, 2 TAK)XKe CMBICJI TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLUALUU C ONTOPOM HA CXEMBI.

OGBSICHATb MIPUYUHBI 3JIEKTPONPOBOJI-

HOCTHU BOJHBIX paCTBOPOB C IOMOIIbIO ITeJgarora.

CocTaB/ISITh ypaBHEHHUS JUCCOLUALIMY KUCIIOT, lL[eJIoUel U CoJiel, MOJIHbIe
Y COKpaLléHHbIe NOHHbIE YPAaBHEHUSI XUMUYECKHUX PeaKLUi HOHHOTO
o6MeHa.

[I1aHUpOBATh U OCYLIECTBJISATD HAa IPAKTHKE XUMHUYECKHe IKCIIEPUMEHTHI,
MPOBOJUTH HAOGJIIO/I€HUS], leJIaTh BBIBOABI 10 pe3yJIbTaTaM 3KCIepHMeHTa
MocJie IpeiBapuUTeJbHOU paboThI.

CrnenoBaThb MpaBUJIaM 6e30M1acHOM paboThl B TaGOpaTOPUU PU
HCI0JIb30BAaHUU XUMHUUYECKOU OCY bl U 000pYI0BaHUS 10 KOHTPOJIEM
nejarora.

HpOI/IBBOﬂI/ITb BBIYHCJIEHUA 10 XUMUYE€CKHM YPABHEHUAM.

BrIcTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
“HOpMaLHIo U3 YIeOHUKA U CIIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIN MOHATUHHBIN annapaT Kypca XMMHUU 0Cjie
NpeJBapUTeJbHOIO CTPYKTYPUPOBAaHUA MaTepHUaa.

HWcnosib30BaTh NpHY BLINOJHEHUH Y4eOHbIX 3a/JaHUH U B IIpoliecce
HCC/IE/I0BATENbCKOM AeATENbHOCTH HAYYHO-MTOMYJISIPHYIO JIUTEPATYPY
XMUMHYECKOT0 COZIEPXKaHuUsl, CIPaBOYHble MaTepHaJibl, pecypchl UHTEpHETA
MocJie KOHCYJIbTAIUH C eJaroroM.

Pa3ge 2. HemeTasuibl U UX coeJUHEHUA (24 1)
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Tema 3. O6mas
XapaKTepUCTHKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

O611aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JIJI1 HUX CTENEeHU
okucaeHus. CtpoeHue u Gpu3nyecKre CBONCTBA MPOCTHIX

BelleCTB — rajJioreHoB. XMMHUYeCKHe CBOMCTBA Ha NpUMepe XJiopa
(B3auMopeicTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH (BOAOPOJOM U
KUCI0poJioM), wesaouamu). XiopoBoaopo. CossiHasi KUCJI0TA,
XUMHYeCKHe CBOWCTBA, no lyyeHue, npuMeHeHue. KayecTBeHHbIe
peakiuy Ha rajoreHu/i-MoHsbl. Jelicmaue x/10pa u x10po8odopoda Ha
0p2aHu3M 4es068eKd. BaxxHeHIIMe XJIOPU/bl U X HAX0XKJEeHHe B
pUpoJe.

JleMoHCTpanum
BujeomaTepuasbl: rajJoreHbl U UX COeJUHEHUSI.
O6pasLbl XJI0PUAOB.

JlaGopaTopHble U IpaKTHYeCKHe paGoThl
Jla6opamopHbwlil onbim:

PacnosHaBaHMe XJI0pU/I-UOHOB.

Ilpakmuyeckas paboma:

Ne 2. [TonydyeHue CONSTHON KUCIOThI, U3yYeHHe eé CBOUCTB.

BwruucaeHus
110 YpaBHEHUAM XMMHUYECKHUX peaKLH.

O6'BACHATD 0611e 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB HEMETAJIJIOB U UX
coeJMHEHUH B Npejiesiax MaslblX NEPUO/0B U IVIaBHbBIX MOATPYII
[leproAMYECKOM CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C Y4ETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTb PU3NYECKHE U XUMUYECKHE CBOMCTBA NPOCTHIX BELIECTB
rajloreHoB (Ha IpUMepe XJI0pa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HATPHs1), CIOCO6BI UX NOJIYYeHUs], IPUMEHEHHE U 3HAaYEeHUE B
NPHUPO/IE U )KU3HU YeJI0BEKA N10CJIE CTPYKTYPUPOBAHUS MaTepUaJa.

OnpefiesiTh TaJIOTeHU/-HOHBI B PACTBOPE C UCN0JIb30BAHUEM Ta6/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI .

[I1aHUpPOBATh U OCYLIECTBAATh HAa MPAKTHKe XUMUYECKHe 3KCIIepUMEHTHI,
MIPOBOAUTH HAGJII0I€HHUS, [IeIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIIEPUMEHTA
MocJie NpeiBapUTENbHON PaGOTHI.

Tema 4. 06mas
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

O61u1as xapakTepucTHKa 371eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHHUS aATOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JIJI1 HUX CTENEeHU
okucenus. CTpoeHMe U GU3NYECKHEe CBOMCTBA NPOCTbIX

BellleCTB — KHUCJIOPO/ia U CEPBI.

AnnoTponHble MOAUPHUKALMU KUCJI0PO/A U cepbl. XUMUYECKHE
cBOMcTBa cepbl. B3aumo/ielicTBUE ¢ HeMeTalJIaMU - BOJOPOAOM U
KHMCJI0POJIOM, METa/IJIaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOU kucjaoTaMu. CepoBoJ0po/, CTpoeHue, drU3udecKue

O6'BSACHATDL 061111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VIA-
IPYTIBI U UX COeJUHEHUH
C y4ETOM CTPOEHHS UX AaTOMOB C ONIOPOH Ha cxeMy "U3MeHeHUe paZinycoB B
noArpymnmnax".

XapakTepu3oBaTh pU3NUECKHE
Y XMMHUYeCKHe CBOWCTBA NPOCTOTO BEIeCTBa CEPhI U €& COeAMHEHU N
(cepoBOmOPO/A, OKCHIOB CEPBI, CEPHOU KHUCIOTHI, CYyJIbPATOB), CIOCOOBI UX
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Y XMMU4YeCKHe CBOWCTBA (KUC/IOTHBIE M BOCCTAHOBUTEJIBHBIE).
OKcH/ABI cepbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCUZ0B. CepHast
KHUCI0Ta, PU3UYeCKHe U XMMUYECKHEe CBOKCTBA (061Me KakK
npeJicTaBUTeJIs KJIacca KUCJIOT U cheyugduyeckue), IpruMeHEHUeE.
CepHucTasa Kuc/a0Ta.

Xumuueckue peakyuu, aexcaujue 8 0CHO8e NPOMbIULIEHHO20 CNOCO6a
nosy4eHusl cepHol Kuca1omeol. Annapamal u npomekarujue 8 Hux
npoyecce! (Ha npumepe npouzsodcmea cepHoll Kucsaomol).

CoJsiu cepHOM KUCIO0ThI, KAYeCTBEHHAS peaKLUs Ha Cy/1bdaT-HUOH.
Haxoxx/JeHue cepbl U eé coeJUHEHUH B TpUpoje. Xumuueckoe
3azpsisHeHUe oKkpyxcarnujeli cpedbl CoedUHEHUSIMU cepbl (KUCA0OMHblEe
doxcdu, 3azpsi3HeHUe 8030yXa U 80006M08), ChOCOObI e20
npedomsepaujeHust.

JleMOHCTpanumu

Kosneknuu (BuseoMaTepuasbl): cepa v eé coeJUHEHHUS.
O6yriiMBaHMe caxapa noj AeHCTBHeM KOHIeHTPUPOBAHHOU CepHOM
KHCJIOTHI.

JlaGopaTopHble U NPAaKTUYeCKHe PaGoThl

Jla6opamopHble onbimboi:

O6HapyxeHUe cyabdaT-HOHOB.

B3aumozelicTBre pa3baBJIeHHONU CEPHOMN KHUCIOTHI C IMHKOM.
Bwruucaenus

0 YpaBHEHUSIM XUMUYECKUX peaKIUi

N0JIy4eHHs], IpUMeHeHUe U 3HaYeHHe B IPUPO/ie U KU3HHU YeJI0BeKa C
OIOPOM Ha CXEMY U ILJIAH.

OnpefensiTb HAIMYHUE CyIbHAT-HOHOB B PACTBOPE.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPO6JIeM, CBSI3aHHBIX C TepepaboTKOMU
COeJJMHEHUH cepbl OC/Ie CTPYKTYPUPOBAHUS MaTepHUaJa.

[11aHUPOBATh U OCYLIECTBJISITh Ha IPAKTHKE XUMHYECKHE SKCIIEPUMEHTHI,
NPOBOJUTH HAGJII0/I€HUS, ZieJIaTh BbIBO/IbI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

CieoBaTh NpaBUJIaM 6e30MacHON paboThl B 1a60PATOPUH MIPU
HCIO/Ib30BAaHUH XUMHUYECKOHN NOCY/1bl M 060pYI0BaHUSA 0/, PYKOBO/CTBOM
nezarora.

[Ipou3BOAUTb BEIYUCIEHUS 10 XUMHUYECKUM yPaBHEHUSM 10 aJIFOPUTMY.

Hcnonb30BaTh NpHY BEINOJHEHUH Y4eOHBIX 3a/JaHUH TEKCThI yUeOHHUKA,
cnpaBoyHble MaTepHaJbl ([lepuoguyecKyro cCUCTEMY XUMAYECKHUX
asemeHTOB /. U. MeHies1eeBa, Tab6IM1y PaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUUECKUH psj, HapsKeHU !
MeTaJJIoB).

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCC/IeJ0BATEJIbCKOM eI Te/IbHOCTH HAyYHO-NOIYJ/ISIPHYIO JINTEPATyPy
XMMHYECKOI0 COJlepKaHus, CIpaBOYHble MaTepHaJibl, pecypcel UHTepHeTa
1ocJIe KOHCYJIbTAllMH C IIeiaroroM

38




Tema 5. O6mas
XapaKTepUCTHKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

OO6wuias xapakTepucTHKa 31eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUsT aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE [Jisl HUX CTENEeHU
OKHCJIEHUSA.

A3or, pactipocTpaHeHue B IpUpo/ie, PU3nUecKre U XUMUYeCKHe
cBoiicTBa. KpyroBopoT a3oTa B mpupo/e.

AMMuak, ero pusndeckre U XMMU4YeCcKre CBOMCTBA, IOJIyyeHHe U
npumeHeHue. Coi aMMOHMUS, UX pU3UYECKHEe U XUMUYeCKHe

CBOﬁCTBa, NMpHUMEHEHHE. KauecTBeHHast peakurda Ha HOHbl aMMOHUA.

A30THas KUCI0Ta, e€ PU3nvyecKue U XUMUIeCKUe CBoicTBa (061ne
KaK [Ipe/ICTaBUTeIs KJIacca KUCIOT U cneyugduveckue). Asomucmas
Kucsioma. Hcnosb308aHue HUMpamos u cojieli aMMOHUs 8 Kayecmeae
MUHEPAIbHBIX YO0OpeHULL

X1UMHYeCcKoe 3arpsi3HeHHe OKpYKalllel cpe/ibl CoeAUHEHUSAMU
a30Ta (KUCIO0THBIE JOXK/IH, 3arPsi3HEHHE BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, arrompontvie modugukayuu gocpopa, rusudeckre u
XUMHYeCKHe CBOHUCTBaA.

Oxkcup pocoopa(V) u pochopHas kucaoTa, pusnyeckue u
XUMHYeCKHe CBOMCTBa, noyveHue. KauecmeeHHas peakyus Ha
docgpam-uoHwl.

HcnoavsosaHue ghochamos 8 kauecmee MuHepaibHuIX yA06peHUll.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMoHCTpanumn
Kosneknuu: pocdop U UxX coeIUHEHUS.

B3aPIMO,CLeﬁCTBPIe KOHL{EHTpHpOBaHHOﬁ A30THOM KHCJIOTHI C Meblo.

JlaGopaTopHble M NpaKTU4YeCKUue paboThl

JlabopamopHble onbimol:

1. B3auMogelicTBHE coJieid aMMOHHUS C L[EJI0YbIO.

2. O3HaKoMJIeHHE ¢ 06pa3raMu a30THBIX U PocHOPHBIX yA06PEHUH.
IIlpakmuyeckas paboma:

Ne 10. [Tony4eHne aMMHUaKa, U3y4eHHe ero CBONCTB.

Bwruucaenus
110 YpaBHEHHUSIM XUMHUYECKHUX peaKLui

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1IeMeHTOB VA-
IPYINIbI U UX COEJUHEHUH C YYETOM CTPOEHHsI UX aTOMOB.

XapakTepu3oBaTb $U3NYECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB
asoTa u pocdopa U ux coeAUHEHUH (aMMHaKa, CoJieil aMMOHUS, a30THOU
KHCJIOTBI, HUTPaTOB, okcuza dpocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), cnoco6b! UX MONTYIEHUS], IPUMEHEHUE U 3HAYE€HUE B IPUPOJE
Y XKHU3HHU YeJIOBEKA C UCN0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-UOHBI B PACTBOPE C UCII0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PeaKM1 Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX TPO6JIEM, CBSI3aHHBIX C HAX0XKEHHUEM
coeMHeHUH a3oTa U pocdopa B oKpyKarolei cpese.

[l1aHMpOBATE U OCYLIECTBJIATH Ha IPAaKTHKe XUMUYeCKHUe IKCIIepUMEHTHI,
MPOBOAUTH HAbJIIOJeHHUS, [leJIaTh BbIBOJbI 10 pe3ysibTaTaM 3KCIlepr-MeHTa.

CnenoBaThb MpaBUJIaM 6e30acHOM paboThl B JaG0OpaTOPUU IPU
HCI0JIb30BAaHUH XMMHUYECKOH 1OCy/1bl U 060py10BaHUS.

[Ipou3BOAUTb BBIUMCIEHHS 10 XHMHUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
CNpaBOYHbIE MaTepHaJibl (IepUOJUYECKYIO CHCTEMY XUMUYe CKUX
aneMeHToB /I. Y. MeHies1eeBa, TabJIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJlJIoB).

Hcnonb3o0BaTh NpU BEINOJTHEHUH YYe6GHBIX 3a/JaHUH U B IIpoLiecce

HCCJIe/I0BATEIbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOI0 COJIepPXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTEpHETA
110CJIe KOHCYJIbTALUH C [IeZjaroroM

Tema 6. 0611as xapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynnsl.

Yriiepoa v KpeMHMH U UX

Yrnepop, ajutoTponHble MoAudUKaMy rpaduT, aamMas.
B3aumogeiicTBue ¢ MeTa/l/IaMH, HeMeTaJ/lJIaMHy,
KOHIIEHTPUPOBAHHBIMH a30THOM U CEPHOM KUCJIOTAMH,
pacnpocTpaHeHHe B IpUpPoAe, U3nYecKre U XUMHUYECKHE

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3J1eMeHTOB IVA-
rpynmbl U UX COeJUHEHUN C yYETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMHUYECKHE CBOMCTBA IPOCThIX BEILECTB
yIJIepO/ia U KPEMHHUS U UX COeIMHEHUH (OKCU/I0B YIJIEPOAA, YTOJbHOMN

39




coeMHeHuUs
(84)

cBoicTBa. Afcop6uus. KpyroBopoT yriieposa B Ipupoe.

OxcuAbl yriaeposa, ux GusnyecKre 1 XMMHUY€eCKHe CBOMCTBA, UX
JIeiCTBYE Ha )KMBbI€ OPraHU3Mbl, 10JIyYEHUE U IPUMEHEHHE.
IJKos102uveckue npobaembl, C8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2/106a/1bH020 NomenJeHusl KAUMama; NapHUKo8bll
adpgexm.

YroJsibHasi KUCJIOTA U €€ COJIM, UX QU3UUECKHEe U XUMUYECKHE
CBOWCTBA, IOJIy4yeHUe U npuMeHeHue. KauecTBeHHast peakusi Ha
KapOOHAT-UOHBL

IlepsoHayabHble NOHSAMUS 06 Op2AHU4eCKUX 8eujecmaax Kax o
coeduHeHUsIX y2aepoda: 0CO6eHHOCMU cocmasa U CMpoeHUsl.
Tlonsamue o 6uo.102u4eCKU BANCHBIX BEUECMEBAX: HCUPAX, benKax,
yenesodax. MamepuanbHoe eQUHCMB0 Op2AHUYECKUX U
Heopz2aHu4YecKux coeduHeHul.

KpemHuli, e2o gpuzuueckue u xumuyeckue ceolicmaa (Ha npumepe
e3aumodelicmeust ¢ Memaanamu U Hememannamu), nosyHeHue u
npumeHeHue 8 31eKmpOHUKe.

CoeduHeHust KpemHUsl 8 npupode. O6ujue npedcmassieHust 06 okcude
kpemuus(1V) u kpemHuesoli kucsiome. CuruKkamsl, UX UCN0/16308aHUE
8 6bimy, MeduyuHe, npoMblulAeHHOCMU. BascHeliwue cmpoume/ibHule
MamepuaJibl: Kepamuka, Cmeka0, YyeMeHm, 6emoH, Hces1e306eMmoH.
IIpo6aembl 6€30nACHO20 UCNO1b308AHUS CMPOUMENbHBIX
Mamepua.nos 8 N08cedHe8HOl HU3HU.

JleMoOHCTpanumn

Mogenu KpUcTa/INYeCKUX PelléTOK aaMasa, FpapuTa, MOJIEKy bl
dysnepena.

Apncop6uys pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BupeomaTepuasbl: CUIMKaTHAs TPOMBIILLIEHHOCTb.

Mogenu MoJieKyJ1 OpraHu4eCcKHUX BellecTB.

JlaGopaTopHble M NpaKTU4YeCKUue paboThl

Jla6opamopHblil onbim:

KauecTBeHHas peakiys Ha KApOOHAT-UOH.

IIpakmuyueckue pabomevil:

Ne 11. [Tosiy4eHHe yraeKUca0ro ra3a 1 UsydeHue ero CBOMCTB.
KadecTBeHHas peaknusi Ha Kap6oOHAT-HOH.

Ne 12, Pemenue skciepuMeHTalbHbIX 33/1a4 110 TeMe «HemMeTannbl».

Bwvruucaenus
[0 YpaBHEHHUSIM XMMHUUYECKUX PeaKL U, ec/iv OZJUH U3 peareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHON MaccoBOM Jjo/eH.

KHUCJIOTBI, KApOOHATOB, OKCH/]a KPEMHUSI, KDeMHUEBOH KHCJIOTHI,
CUJIMKATORB), CIOCOOBI UX MOJIy4YeHUs], IPUMEHEHNEe U 3HAaYEHUe B IPUPOJE
Y J)KM3HU YesIoBeKa.

OnpezensiTh KApOOHAT- U CUJIMKAT-

HOHBI B pacCTBODe.

OGBSACHSATD CYIHOCTb 3KOJIOTMYECKHX MP06JieM, CBI3aHHbBIX C HAX0XK/eHUEeM
YTJIEKHCJIOr0 Ta3a B OKpYKamliel cpejie.

UnnocTpupoBaTh B3aUMOCBSI3b HEOPraHUYeCKUX COeIMHEHUH yTiepoa u
OpraHUYeCKHUX BElECTB M0/ PYKOBOACTBOM YUUTEJIS.

[l1TaHUPOBATh U OCYIIECTBJIATh HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTD HAGJIIOIEHUS, AeaTh BBIBO/IbI 10 PE3YJIbTAaTaM SKCIIEPUMEHTA
MocJie NpeiBapUTENbHON PaGOTHI.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JTaGOpPaTOPUU NPHU
HCI0JIb30BAaHUH XUMHUYECKOH NMOCYyAbl U 060pY/JOBAHMUS.

HWcnosib30BaTh NpHU BHIMOJHEHUH yUe6GHbIX 3a/JaHUH TEKCThI yYeGHUKA,
cnpaBoyHble MaTepHuasbl ([leproauyecKyo CHCTEMY XUMHUYECKUX
anemeHTOB /I. U. MeHzeieeBa, Tab/IKUIy PAaCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUUECKUH psj, HapshKeHU !
MeTaJlJIOB) NOCJIe KOHCYJIbTAL[UH C I1e/IaroroM.

HWcnosib30BaTh NpHY BLINOJHEHHH Y4eOHbIX 3aJJaHUH U B IIpoliecce
HCC/Ie10BAaTEIbCKOH 1esITeNIbHOCTH HAYYHO-MOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIep>KaHusl, CIPaBOYHble MaTepHabl, pecypchl UHTEpHETa
MocJie KOHCY/IbTAllUK C eJaroroM.

Paszaen 3. Meta/1bl U UX coeguHeHus (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJlJIOB
(44)

O61m11as XxapaKTepUCTHUKA XHUMHUYeCKHX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU UX NOJIOKEHHUsI B [lepHoiUYeCcKON CUCTEME XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa u cTpoeHust aToMOB. CTpoeHUe
MeTaJIJIoB. MeTasliMyecKasi CBSI3b U MeTa/uInyecKas
KpHUCTa/UInYecKas peléTKa. JJ1eKTPOXUMUYeCKHH psif,
HaNpsHKeHUH MeTasoB. PU3nyecKre U XMMUYECKHe CBOMCTBa
MeTaJL10B. O6uwjue cnocobbl noayveHust memannos. [lonamue o
KOppOo3uu Mema./108 U OCHO8Hble CNOCOObI 3aW UMbl 0 KOppOo3UuU.
Cnaasvl (cmasnv, vy2yH, dpastoMuHull, 6GpoH3a), Ux npuMeHeHue 8
6bmy U npoMblUWLAEHHOCMU.

JleMoHCTpanum

O3HakoMJIeHHe € 06pa3liaMi MeTaJJIOB U CIJIaBOB, UX
dU3NYEeCKUMU CBOUCTBAMU.

Mogesu KpuCTa//TN4eCKUX PEeLIETOK METAJIJIOB.
BujieomaTepuasbl: KOppO3Usl METAJLIOB.

JlaGopaTopHble U IpaKTUYEeCKHE PAaGOThI

Jla6opamopHble onbimbl:

O3HaKoMJIeHHe C 06pa3LaMH CIIaBOB MeTaJLJIOB.

3aBHCHMOCTb CKOPOCTH PeaKLMH MeTaljla C KUCJIOTOH OT NPUPOAbI
MeTaJjlia.

BwvruucaeHus
— 110 ypaBHEHUSIM XUMHUYECKUX PEeaKIUH, ec/u 00UH U3 peazeHmos
codepicum npumecu

PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NPU
OINMCAaHUU CBOMCTB BEIeCTB U UX MpeBpalleHUH.

OOG'BSICHATDH 001IKEe 3AKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapakTepusoBaTb CTPOEHHE MeTAJLJIOB, 061Me GU3ndecKre U XUMUYeCcKHe
CBOWCTBA METaJJIOB.

XapakTepu30BaTb 06111e CIOCO6BI TOJIyYeHUsI MeTAJIJIOB I10C/Ie
CTPYKTYpHUPOBaHHUsA MaTepHaa.

CrnenoBaThb npaBu/iaM 6e30MacHOM paboThl B IJaGOPATOPUH IPU
HCII0JIb30BaHUM XUMHYECKOU OCYAbI U 060PY/I0BaHUS.

[Ipou3BOAUTb BBIUMCIEHHSA 10 XHMHUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
crnpaBoYHble MaTepuaJbl ([leprouyecKyro CUCTEMY XMMUYECKUX
aneMeHToB /I. Y. MeHies1eeBa, TabJIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH sl HanpsKeHUH
METaJlJIoB).

Hcnonb3o0BaTh NpU BEINOJIHEHUH Y4e6GHBIX 3a/JaHUH U B IIpoliecce
HCC/Iel0BaTEbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEepaTypy
XMUMHUYECKOT0 COJiepXKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJje npeJBapuTeJbHON KOHCYJIbTAllUU C 1eJaroroM
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Tema 8. BaxkHeiiue
MeTaJLJIbl U MX COeAMHEeHUS
(16 49)

lllesiounble MeTasbl. [losoxeHue B [lepuoandecko cucteme
XMMUYecKUx 3yeMeHTOB /I. . MeHzesieeBa, CTpoeHHe aTOMOB.
Haxoxzenue B npupoze.

dusudeckue U XUMUYECKUE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJvsi). OKcuibl ¥ TUAPOKCU/BI HATPUSA U Kanusl. [[puMeHeHue
111€JI0YHbBIX METAJIJIOB U UX COEJUHEHU M.

lllesiouHO3EMENBHBIE METAJIBI MATHUH U KaJIbLIUH, CTPOEHUE
aToMoB. [losioxxenue B [leproinuecKo cCUCTEMe XUMUYECKUX
asnieMeHTOB /I. . MeHnpenieeBa. Haxox/jeHue B npupo/e.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHellllne coeJUHEHUS
KaJbuus (OKCUJ, TUAPOKCH, COMH). 2Kécmkocmb 800bl U cnOCO6bI €€
ycmpaHeHUusl.

Amomununi. [losnoxxenue B [leproguieckoil cucTeMe XUMHUYeCKUX
asieMeHTOB /I. . MeHpeneeBa, cTpoeHre aToMa. Haxox/jeHue B
npupoje. Pusnueckue u XuMU4YeCKre CBOWCTBAa. AMpOTEpHBIE
CBOWCTBA OKCHJA U THAPOKCUAA.

2Keneso: coctas, cBoiicTBa U nosyvyeHue. [losoxeHue B
[lepronyecKoi cucTeMe XUMHUYECKUX 3JIEMEHTOB

/. . MeHpeneeBa, ctpoenue atomMa. HaxoxeHue B npupo/e.
dusunveckue U XMMUYeCKHe CBOUCTBA. OKCHUABI, TUIPOKCUABI U COJTH
xesnesa(ll)

u xenesa(lll).

JleMoOHCTpanumn

BsaumopeiicTBre HaTpUs C BOJOM.

OkpallMBaHUe JJaMeHW MOHAMU HaTpHUs U KaJlus.
OkpaliuBaHue NJIaMEHU UOHAMU KaJIbLUSl.
B3zauMopeicTBUEe OKCH/A KaJbIMs C BOJIOM.
BuzseomaTepuasbl: ropeHUe XKejle3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe U NPAaKTUYeCKUE PaGoThI
Jla6opamopHble onbimboi:

O3HakoMJIeHHe C 06pa3aMH aJIIOMUHUS U €ro CIJIaBOB.
AmboTepHbIe cBOWiCTBa F'HAPOKCH/IA AJTIOMUHUS.
KayecTBeHHBIE peaKl ¥ Ha UOHBI XKeJie3a.
IIpakmuyeckue pa6omvl:

Ne 13. PemieHue skcnepuMeHTaIbHbIX 3a/1a4 10 TeMe «MeTasbl».

Buruucaenus
110 YpaBHEHUAM XUMHUYECKUX peaKuHﬁ.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIIOB B IPYININaxX U UX COEJUHEHUH C Y46TOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB
MeTaJIJIOB U UX COeJUHEHU (OKCU/I0B, THAPOKCHU/IOB, COJIEN) C OIOPOM Ha
CXeMy, CIIOCOObI X NOJIyYeHHs], IPUMEHEHNEe U 3Ha4eHUE B IPUPO/IE U XKU3HU
YyeJsioBeKa.

Pacnio3HaBaTh C IOMOILbIO KA4eCTBEHHBIX PEAKIMH HOHBI MeTaJLJI0B (MarHus,
KaJIbIlysl, AIIOMUHUS, [UHKA, XKeJie3a (2+), )kese3a (3+), Meau (2+) ¢
HCII0JIb30BaHUEM TabJIUIbI "XapaKTepHble peaKl iy Ha KATUOHBI".

[11aHMPOBATh U OCYLIECTBJISTh HA IPAKTHKE XUMHYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIeHHS], ieJIaTh BIBO/bI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

CrnezfoBaThb paBUJIaM 6e€30MacHOM paGoThI B JIJaGOPAaTOPUU NPU
HCI0JIb30BaHUH XUMHUYECKOU TOCY bl U 060PY/JOBAHMUS.

[Ipou3BOAUTE BBIUUCIEHHUS 10 XUMUYECKHUM YPaBHEHHUSAM.

BricTpanBaTh pa3BEépHyThle NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0J/Ib30BaTh U3yYeHHbIH NOHATHUIHBIN annapaT Kypca XUMHH.

Hcnonb30BaTh NpH BbINIOJHEHUH y4eOHbBIX 3aZlaHUH U B ITpoLecce
HCC/Iel0BaTebCKOM e TeJbHOCTH HAyYHO-MONYJISIPHYIO JJUTEepaTypy
XMUMHUYECKOT0 COlepXKaHUs, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
nocJje nNpeJBapUTeJbHON KOHCYJIbTAllUU C 1eJaroroM

Paspaen 4. XumMusa 4 okpykawias cpeja (3 4)

TeMma 9. BenectBa u
MaTepuaJibl B )KU3HU
YyeJiOBeKa

Hosvle Mmamepuasisl U mexHos102uu. Bewecmsa umamepuasbl 8
noecedHegHoll HCU3HU Yes108eKA. XUMUS U 300‘00666’. Fe3onacHoe
ucno/s1b3o8aHue eewjecmes U XumMmu4eCckux peakuuﬁ 8 6blmy.

XapakTepu30BaTh POJIb XUMHUH B Pa3/IMYHBIX chepax AesTeTbHOCTH JIIOJeH,
OCHOBHbI€e BelLlleCTBA U MaTepHaJibl, IPUMeHsieMble B }KU3HU COBPEMEHHOT'0
YyeJioBeKa.
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(34)

IIpupodHble ucmoyHuku y2a1e8000p0dos (y20.1b, npupooHblil 2a3,
He@mb), npodykmul Ux nepepabomku, ux poib 8 6bimy u
NpoMblUWAEHHOCMU.

OcHosbl 3K0102uYecKoll epamomHocmu. Xumudeckoe 3a2psi3HeHUe
okpyscaroujeli cpedsl (npedenbHo donycmumas KOHYeHmpayus
sewjecms — I1/IK).

Posb Xumuu 8 pewieHuu 3K0.102U4ECKUX NPOBAEM.

O6BbACHATD yCJIOBUS 6€30MaCHOI0 HCI0JIb30BaHUs BELEeCTB U XUMUYECKUX
peakuui B GBITY.

AHanM3MpoBaTh U KPUTHUYECKH OLLeHUBATb HHPOPMALUIO O BIUSHUU
HNPOMBILIJIEHHOCTH, CEJIbCKOT0 X035I1CTBA, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpYy>Kalollel cpe/ibl.

YMeTb 0Ka3bIBaTh ePBYI0 IOMOLb IPU XUMHUYECKUX 03KOT'ax U OTPaBJIEHUSAX.

[IpyuHUMATh y4acTHe B 06CYyKAEHUU MPO6IEM XUMUYECKON U 9KOJIOTUIECKON
HalpaBJIEHHOCTH, BbICKAa3bIBaTh COGCTBEHHYIO TO3ULHIO 10 Po6JIeMe U
npejjlaraTb BO3MOXKHbIE IIYTH €€ pellleHUs C 0NOopOi Ha HHPOPMALMIO U3
y4eOHHKa U CIIPaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa.
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