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I[TOACHUTEJIBHA A 3AITNCKA

[TpumepHast pabouasi mporpamMma MO XUMHUU i OOYYaIOIIUXCS C 3aJEeP>KKOU
ncuxudeckoro pasButusi (manee — 3[1P) Ha ypoBHEe OCHOBHOro 00IIero 0Opa3zoBaHUs
cocTaBiieHa B cooTBeTcTBUM ¢ DenepalbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO oO1miero oopazoBanus (Ilpukaz Munnpocsemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MunucrepctBoMm toctuiiuu Poccuiickoit
®enepanuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OO0O), I[IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 00pa30BaTENbHOW MPOrpaMMoOil OCHOBHOTO  OOIIEro
oOpa3zoBaHusl OOY4YAIOMIMXCA C 3aJEPKKOM TCUXMUYECKOro pa3BUTUA (0A0OpEHHOM
pemerneM ®YMO 1o obmemy obpazoBanuio (mpotokon ot 18 mapta 2022 r. Ne 1/22))
(manee — ITAOOIT OOOQO 3I1P), [TpumepHoii pabodeil mporpaMMbl y4eOHOTO MpeaMeTa
«Xumusi» (6a30BbIi ypoBeHb), [IpuMepHOIl mporpamMmoil BOCHUTaHUS O0YYaIOIIUXCS
OpU TOJYyYEHUH OCHOBHOIO OOIIEro 0Opa3oBaHUs, C YYETOM paclpeieseHHBIX I10
KjlaccaM  MpoBepsieMbIXx  TpeOoBaHUU K  pe3yjbTaTaM  OCBOCHHSI  OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOHIEr0 00pa3oBaHUsT M 3JIEMEHTOB
COJIeprKaHus, MPECTABICHHBIX B Y HUBEpCAIbHOM Ko iupukaTope mo xumuu, Konnenuu
npenojaBanusi ydeOHoro npeamera «XuMus», B 00pa3oBaTeNIbHBIX opraHu3anusx PO,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

VYyeOublii mpeamer  «XHMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHbIE MpeaMETh». B cucTteMe ecTecTBeHHOHAay4HOro OOpa3oBaHUs
XUMUS KaK y4eOHBI IpeIMET 3aHUMAeT BaXKHOE MECTO B TTO3HAHUU 3aKOHOB MPUPO/IBI,
(GOpMHpPOBAaHMM HAy4YHOW KApTHUHBI MHUPA, CO3JaHUU OCHOBBI XUMHUYECKHUX 3HAHUU,
HEOOXOAMMBIX JJIS TOBCEIHEBHOW KM3HHM, HABBIKOB 3OPOBOTO M 0OE€30MACHOT0 MJis
YyeJoBeKa U OKpYXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
JKOJIOTUUYECKOM KYJIBTYPHI.

YenemHocT U3y4eHHs XMMHUHU CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM S3BIKOM,
coOnofieHneM TmpaBuwil Oe3onmacHOW paOOThl MpPH  BBINOJHEHUHM XMMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBA3EH XUMHUHU C APYTMMU IIPEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAHMYECKOW M OPTaHUYECKON XUMUHU.
['maBHOM Maeel mporpamMMBl SIBJISIETCS CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XMMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOyYaroUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepxaHnn TaHHOTO Kypca MPEACTaBIEHbBI OCHOBONOJIATAIOIINE XUMUYECKUE
TEOPETUYECKHE 3HAHUS, BKIIOYAKOIIME HW3YYEHHE COCTaBa M CTPOCHHUS BEUIECTB,
3aBUCUMOCTH KX CBOMCTB OT CTPOECHMS, IPOTHO3UPOBAHHE CBOWCTB BEULIECTB,
VCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALECHUN U ITyTEeH yIIpaBICHUS UMU
B LIEJISIX NIOJIyYEHUs BEIIECTB U MATEPUAIIOB.

TeopeTuyecKkyt0 OCHOBY M3YYEHHsI HEOPTAaHUYECKOM XMMHUHU COCTABJISAET aTOMHO-
MOJIEKyJIsipHOE yuenue, [lepuoanueckuii 3akon J1I.11. MenaeneeBa ¢ kpaTkuMu



CBECICHUSMH O CTPOCHHHM aToMa, BHJAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKaHUS XUMHUECKUX PEAKIIUIA.

B u3ydeHuu Kypca 3Ha4UTENbHAsA POJdb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MPOBEICHUIO MPAKTUYECKUX U JaOOpaTOpHBIX padOT, OMNUCAHUIO PE3YyIbTAaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM M MpaBui Oe30macHOi paboThl B
XUMUYECKOH JTab0paTOpHH.

Peanuzauus gaHHOW MpOrpaMMbl B IPOLECCe 00YUYEHUs MO3BOJIUT 00YUarOIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKUE KOMIIETEHIIUY U ITOHATH POJIb M 3HAYEHUE XUMUHU
Cpely APYruX HayK O MPUPOJIE.

N3ydyeHne XuMHHM CHOCOOCTBYET (POPMHUPOBAHUIO y OOY4YaIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOILEHAyYHBIX METOAOB (HaOIIOAEHHE, H3MEpEHHUE,
HKCIIEPUMEHT, MOJECIUPOBAHHUE), OCBOCHHUIO IPAKTUYECKOTO IMPUMEHEHHS] Hay4HBIX
3HAHWI, OCHOBAHHOI'O HA MEKITPEAMETHBIX CBS34X € IpeaMeTaMu «OKpY KAt MUp»,
«Dusuka», «buonorus», «l'eorpapus», «Marematuka» U (HOpMUPYET KOMIIETECHIIMH,
HE0OXOAMMBIE ISl POIOJKEHHSI 00pa30BaHuUsl B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMHuHM CHOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpaXeHWs, (PYHKIIMOHAJIbHOM  TIpPaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKA aHAIU3UPOBATh HWH(OPMALUIO, MPEICTABICHHYIO B
paznuyHbIX (popMax. 3HAYUMOCTh MPEAMETa IJIs Pa3BUTHUS KU3HEHHOW KOMIIETEHLIUU
oOyuaromuxcst ¢ 3IIP 3akiodaercss B YCBOGHMM OCHOBBI XHMHYECKUX 3HaHWM,
HEOOXOAMMBIX JIJIsl MOBCETHEBHOM JKM3HU; HABBIKOB 370POBOIO M OE30MACHOTO s
YeJloBEeKa M OKpYXarollel ero cpeabl oOpasza *KU3HU; POPMUPOBAHUU SKOJIOTHUECKON
KYJIBbTYDBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHUs MpeAMeTy «XUMHUS» C YYEeTOM
0co0BIX 0Opa3zoBarenbHbIX MoTpedbHOocTel oOydatonuxcs ¢ 3[1P. OBnanenne yuyeOHbIM
npeaMeToM «XHUMHs MPEICTaBIsSeT ONPEIEICHHYI0 TPYAHOCTh IJsi OO0y4arolmuxcs ¢
3ITP. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBLHON AESITENBHOCTH, TIEPUOIUIECKUMU
KOJICOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MaMSITH, HETOCTATOYHOCTBIO OOIIEro 3amnaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B HM3yYEHHHM YYEOHOro mpeaMmeTra «XHUMHUSD)
HeoOxoaMMa ajganTtanus o0beMa M XapakTepa yueOHOro mMaTepuaia K Mo3HaBaTeIbHbIM
BO3MOXHOCTSIM JIAaHHOW KaTEeropuu OOYyYaroUIuXcsi, y4eT UX OCOOEHHOCTEH pa3BUTHS:
WCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
ITOCTENIEHHOE YCIOKHEHNE N3YyYaeMOT0 MaTepHaIa.

[Ipy wu3ydeHHH XHUMUU HEOOXOAMMO OCYIIECTBISITh B3aUMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3ydaTh B MPOLECCE MPAKTUYECKON
NeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTACIBHBIX YPOKOB Ha PELIEHUE 33]a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOydarommmucs ¢ 3IIP. Opranunueckoe eanHCTBO
NPAKTUYECKOH M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouuxcsi Ha YypOKax XUMUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO 0A3MCHBIX XMMHUYECKUX 3HAHUU U
ymeHui. Ocoboe BHUMaHUE MPU U3YYEHUH XUMHUU YACNSETCS U3YYEHHUIO «CKBO3HBIX)
HNOHATUN U (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuaa.
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IIeJIl/I U 3aJaI1 U3YyUYCHUS yqeﬁﬂoro npeamerTa «XHMMHUSD»

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHMHsSD TPEICTABICHbI B
[IpumepHoit  paboueii mporpaMMe OCHOBHOrOo o0mero oOpasoBanus. OHu
aKTyaJM3UpPOBaHbBl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
00pa30oBaHMsl, HANPABICHHOCTH OOYYEHHUs HAa pa3BUTUE W CaMOPA3BUTHE JIMYHOCTH,
dopmupoBaHue e WHTEIIEKTa M 00mel KyabTyphl. OOydeHHEe YMEHHMIO YYUTHCA U
MIPOJIOJIKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIEE BPEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jia oOyuaromuxcest ¢ 3P, tak e, kak U A7 HOPMAaTHBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO porpammy,
JOMUHUpYIOLEEe 3HaUCHHUE TPUOOPETAIOT TaKUe yeau, KakK:

" (opMHpOBAaHME  WHTEJUIEKTYaJlbHO  Pa3BUTOM  JMYHOCTHU, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOMIMMCS YCIOBUSM XKU3HH;

" HaNpaBJICHHOCTh OOYYEHHsS HAa CHUCTEMATUYECKOE NPHOOIIEHHE YydYalluxcs K
CaMOCTOATENbHON MO3HABATEIBLHON AESITENIbHOCTH, HAYYHBIM U MPAKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

" o0ecreueHue yCclIoBUH, CIIOCOOCTBYIOIUX MPUOOPETEHNIO 00YUaIOIIMMUCS OIBbITA
pa3HOOOpa3HON AESATENbHOCTH, TO3HAHUS U CAMOIO3HAHMS, KIIFOUEBBIX HAaBBIKOB
(KJIIOUEBBIX KOMIETEHLUH), UMEIOIIMX YHUBEPCAIbHOE 3HAUYEHUE JJIs Pa3IMUHbIX
BUJIOB JCSTEIBHOCTH;

* (popmupoBaHue yMEHUIN 0OBICHATH U OLICHUBATh SIBJICHUS OKPY’KaIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJTYYEHHBIX IPU U3YYEHUH XUMUU;

* (opMupoBaHUE y OOYYAIOIIMXCS T'YMAHUCTUYECKUX OTHOILIECHUW, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJIOTHYECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAIOIIEN NPUPOJHON CPENBL;

" pa3BUTHE MOTHBallUM K OOyYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHMSI OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY NMpOQMIIL U HAIPABJIEHHOCTU JaJIbHEHIIIETO
oOy4eHwUs.

Kypc HampaBiieH Ha penieHue ciaeayonmx 3a0ay, 00eCeUnBarOIIUX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JI€ATEIBHOCTHOTO IMOAXOJ0B K OOYYEHHUIO XUMHUHU
obyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00Opa30BaAHUS:

* (popmupoBaHuE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUHU; OBJAJCHHUE
MOHSATUUHBIM aNMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" 0CO3HAaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKuh Kak 00JIacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPALICHUNA HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBbI MHOI'MX SBJICHUW JKUBOW W HEXKHUBOU
IPUPOJIbI; YIIyOJIeHUe IPEACTABICHUM 0 MaTEPUAIbBHOM €IUHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3HPOBATD
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAINH, CBI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHus C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBATh M IJIAHUPOBATH SKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAHEHUS 37I0POBBS U OKPYXKAIOIICH Cpebl;

* (hopMupoBaHNE YMEHUIl yCTaHABIMBATh CBSA3U MEXAY PEajbHO HAOIIOJaeMbIMU
XUMUYECKUMHU SIBICHUSAMU U TIPOIECCAaMH, IPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" MPUOOPETEHUE OIBITa MCIOIb30BAHUS PAa3IMUHBIX METOJO0B M3yUCHUS BEILECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSMHU MPHU MPOBEACHUN HECIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOIO 00OPYAOBaHUS U IPHUOOPOB;

* (QopmupoBaHuE TPENCTABICHUA O 3HAYCHHUH XUMHYECKOM HAyKH W PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpOoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U YKOJIOTUYECKUX KaTacTpod.

OcoGeHHocTH 0TOOpa M aJANTANNH Y4e0HOT0 MATEPHAJIA N0 XUMHUM

OOyueHue y4eOHOMYy MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JAAHHH
ONTHMAJIBHBIX YCIIOBHM JJII YCBOCHHS IMPOTPAMMHOTO MaTepuaja OOyJaromUMHUCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro Mmarepuaia B
COOTBETCTBUH C TMPHUHIIUIIOM JOCTYITHOCTH MPH COXPAHCHUH 00IIEero 6a30BOTO YPOBHSI.
OH 0KEH 10 COAEPIKAHUI0 K 00beMY OBITh aJan TUPOBAHHBIM 171 0Oy4vatomuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMHU 00pa30BaTEIbHBIMU OTPEOHOCTAME. ClieryeT 00JIerynTh
oBiajiecHue wmatepuasom oOydaromumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBSCHEHHS] C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPaTHOM TPEHUPOBKOW B
NPUMEHEHUU 3HAHUM C HUCIOJIb30BAaHUEM IPUEMOB AJTOPUTMU3AIMK M BU3YaTbHBIX
oTop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

bonbiioe 3HaueHWe AJid MOJHOLIEHHOTO YCBOEHHsI Y4E€OHOro MaTepuaia UMeeT
oropa Ha MEXIIPEAMETHBIC CBSI3M BOIPOCOB, M3YYaeMbIX B JAHHOM Kypce, C TaKUMH
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT € Y4YCOHBIM MaTepHall C pa3HBIX TOYEK 3PCHUS,
MEXIIPEAMETHBIE CBSI3H CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHUIO, 00Jiee TPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUN U IPAKTUYCCKUX YMECHUM.

[Ipu moAroToBKE K ypoKaM yYWUTENb JODKEH MPETyCMOTPETh (HOPMHUPOBAHHE Y
oOy4Jaronuxcsi yMEHU aHaIN3upOBaTh, CPABHUBATh, 0000IIATh U3ydYaeMblid MaTEepHall,
IJIAHUPOBATHh TPEACTOSAIIYI0 pPadoTy, OCYIIECTBIATh CaMOKOHTPOJbh. Heobxomumo
MOCTOSIHHO CJICIUTh 3a TPABWIBHOCTBIO PEYEBOTO O(OPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcs ¢ 3I1P.

B cBs3u ¢ 0COOEHHOCTSMM TOBEIEHUSIM JAesATeIbHOCTH oOydaronuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIUK KOHTPOJIh
COOJIO/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEICHUN JTaOOPATOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbie BUABI AesTeJabHOCTH 00ydyawmuxcs ¢ 31IP, 00yciioB/ieHHbIE 0CO0OBIME
0o0pa3oBaTeJIbHBIMH NOTPEOHOCTSIMH U 00€eCIeYUBAIONINE OCMbICJIEHHOE OCBOCHUE
coJiep:KaHuM 00pa30BaHUsA MO MPeAMeTY « XUMU»

Copeprxanue BUJIOB JiedTesibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xxumuu
OTIpEe/ICTISAETCS UX 0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex O0ydarolMXcs BUAOB ACSITEIbHOCTU
ClIeyeT YCWJIWTh BHUJBl JAEATEIBHOCTH, CHEUu(UYHBIC [ JaHHOM KaTeropuu
oOyuaromuxcs, A1 00eCeUYeHNUs OCMBICIEHHOTO OCBOEHUS COJAEpKaHUSI 00pa30BaHUs
10 MIPEIMETY: YCHIEHHUE IPEIMETHO-IIPAKTUUECKON 1€ATEIbHOCTH C aKTUBHU3ALUEN
CEHCOPHBIX CHUCTEM; YEpEIOBaHUE BUJAOB JACITEIBHOCTHU, 33JCHCTBYIOLUIMX pa3INyYHbIE
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepuaja ¢ OMOpPOH Ha aJTOPUTM; IIOLIArOBOCTH» B
U3y4YE€HUU MaTepuania; HUCIOJIb30BAHUE JOIMOJHUTENBHON BU3YalbHOM OMOpPHI (TUIAHBI,
oOpasibl, CXeMbI, 1a0JIOHBI, ONIOPHBIE TadIUIBl). J{7s1 pa3BuTHs y oOyuatomuxcs ¢ 311P
YMEHHs JeNaTh BBIBOABI, (DOPMUPOBAHUATPAMOTHOTO  PEUYEBOTO BBHICKA3bIBAHUS
HE00XOAMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuiie. Ocoboe BHUMAHUE CIIETYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUaja: COCTABICHHE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJICHUE TaOJMI], COCTaBJIEHUE KJIacCU(PUKAIUU C
0003HaYE€HHBIMU OCHOBAHUSIMU JJI51 KJIaCCU(UKALIMK Y HATIOJHEHUE UX TPUMEPAMHU U JIP.
[IpuMepHast TemaThyecKas 1 TEPMHUHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

g obyudaromuxcss ¢ 3[IP cyiiecTBeHHBIMH SIBISIIOTCS NpPUEMBI PabOTHI C
JEKCHUYECKUM MaTepuaioM 1o mnpeamery. [IpoBoauTtcs crnenuanbHas padota 1o
BBEJICHUIO B AKTUBHBIA CJIOBapb OOYYAIOIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSATCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MO/JIEPKKa, AJITOPUTMBI padOTHI C ONpPEIETICHUEM, OMTOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMUHOJIOTHH.

MecTo yuyeOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBUM ¢ ®DenepanbHbIM < TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa3oBaHMs Y4EOHBIN MpeaMeT «XUMUsS» BXOJIUT B
npeaMeTHy0 007acTh «ECTecTBEeHHOHAYYHBIE MPEIMEThI» U SBISETCS 00S3aTEIbHBIM
JUTSL U3YYECHUS.

YyeOHbIM MJIaHOM Ha €€ M3yueHue OTBeJAeHO 136 y4yeOHbIX 4acoB — Mo 2 4 B
HeJnento B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue ydeOHOTO TpenMera «XuMus», npeacraBieHHoe B [IpumepHoii
paboueit mporpamme, cootBercTByeT GI'OC OOO, pazpabdortano ¢ yuerom [IpumepHoii
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMbI OCHOBHOTO OOIIIETO 00pa30BaHUs M0 yUeOHOMY
npeaMery  «XuMHs», COOTBETCTByeT IlpumepHON amanTUpPOBaHHOM OCHOBHOM
o0Opa3oBarenpHON MpOTrpaMMe OCHOBHOTO 00ImIero oOpa3oBaHHs OOYyYarolmUXcs ¢
3aJIEPKKOU IICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHauyaibHbIE XUMUYECKHE TOHSATHUS

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BemecTBa. OuU3nUecKue
CBOMCTBA BEILECTB. ATpEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemiecTBa u cmecu. CrocoObl pasaeneHus cMeceid. [IpaBmia 6e30macHOro 00paIeHus ¢
BEIIECTBAMH M JIa0OpaTOPHBIM OOOpynoBaHUEM. [lowamue o memooax NO3HAHUA 8
XuMuu.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE HJIEMEHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKUX
snemMeHToB. OTHOCUTENBHAS aTOMHAasi Macca. [IpocThie U cloKHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
nocmosancmea cocmasa eewecms. OTHOCUTENbHAS MOJEKYJsIpHas macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

dusnyueckne W XMMHUYECKHE SIBIICHUS. XuMUYeckas peakuus. [lpusHaku
XUMUYECKUX PEAKIUU. YpaBHEHUS XUMUYECKUX peaklMid. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Kinaccudukanus XUMHUYECKUX peakiuid  (COCNMHEHHUS, Pa3lIoKECHHUS,
3aMeIeHus, OOMEHa).

XHUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYAOU, C MPaBUIAMHU
paboThl B jaboparopuu U npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM O0OPYIOBAHUEM;
M3yYeHHE W omnucaHue (U3UYECKUX CBOMCTB 0OOpa3llOB HEOPraHUYECKUX BEIIECTB;
HaOmoaeHne Gu3nYecKuXx (IIaBJIeHUe BOCKa, TasTHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) 1 XUMUYECKUX (TOPEHUE CBEYH, TPOKAJIMBAaHUE METHOM
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHWM, HAONIOJECHHUE M OIHCAaHHE
PU3HAKOB MPOTEKAHUSI XMMHYECKUX peakiuii (pa3ioxkeHue caxapa, B3auMOCHCTBUE
CEpPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxenue ruapokcuaa Meau (1) npu HarpeBanuw,
B3aMMOJICHCTBHE kele3a ¢ pacTBopoM coiu meau (I1));u3yuenue criocoOoB paszneneHus
cMeced (C TIOMOINBIO MarHuta, QUIBTPOBAHME, BBIAPUBAHUE, IUCTUIUISIIMS,
xpomatorpadus), MPOBEJACHUE OYUCTKH IMOBAPCHHOMW COJIM; HAOJIOACHUE U OIMCAHHE
pe3yJabTaTOB MPOBEACHUS ONBITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacCChl;
CO3/IaHUE MOJIeJIel MOJIEKYT (IIapOCTEPIKHEBBIX).

BaxHelllnne npeacTaBUTEIM HEOPraHUYECKUX BellecTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — sineMeHT W mpoctoe
BemecTBO. Haxoxaenne Kuciopoia B mpupoje, Pu3ndeckne U XMMUYECKHE CBOWMCTBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOMy4YeHus: KUCIopoaa B
nabopatopun u npomwiuiienHocmu. Ilpumenenue kucimopopna. [lonstue o0 okcumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moouguxkayus KUciopood.

Tennosoii a3¢hpexm xumuueckou peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- u
SHIOTEPMUYECKHUE PEAKIUU. TOoNnIUB0. Y20ib U MemaH. 3azps3Henue 6030yXa, YCuieHue

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydEHHE KOTOPBIX POBOAUTCS B 03HAKOMHUTENLHOM ILiaHe. [lenaror
CaMOCTOSATENIFHO OTIpeNIeNsIeT 00bEeM H3ydaeMoro MaTepHaia.
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NapHUK06020 2¢hexma, paspyuieHue 030H08020 CJOAL.

Bopopon — anemenT u npocroe BemiectBo. HaxoxkneHue Bogopoaa B HNPUPOJIE,
du3nUecKrue U XMMHUYECKUE CBOMCTBA (HA MpUMEpPEe B3aUMOJCHCTBUS C HEMETAUIAaMU U
OKCHJIaMU METAILJIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHATHE O KUCIIOTaX U COJISIX.

KomnuectBo BeniectBa. Mons. Mousipast macca. 3akoH ABorajpo. MomsipHbIil
00bEM ra30B. Pacuersl 1o xumudeckoit popmysie. Pacuersl MaccoBO# 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. PacuéThl 1o XuMHUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmsea 600bl. Bona. Ee cocra, cTpoeHUE U MOJIEKYJIbl. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACLIWEHHBIX U HEHACHLIWEHHbIX Pacmeopax.
llonsimue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer mMaccoBOWM JOJM BELIECTBA B
pactBope (TpoIleHTHAsi KOHIIEHTpalusi). MaccoBas H0Js BelIecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (paznodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwl (IV) peaxkyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tonsamue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenosexa. Kpyeosopom
8000bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Baxmneiimme  kiaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHW4eckux coeauHeHudd. OKCUIbl: cocTaB, Kiaccuukaus (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yenepooa (Il) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB
(B3auMopeiicTBiE ¢ BOAOW, KucioTramu, meinodamu). OcHoBaHus. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HoMeHKnaTypa OCHOBaHUM.
dusznyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHUU (B3aMMOJICMCTBHUE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyueHue ocHoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIATypa, GU3UYECKUE U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobbl nojyuenus. P akTMBHOCTH
metaiioB H. H. bekeroBa. Conu (cpemHue): HOMEHKIIATypa CoJIel, cnocodwl noyuenus,
B3aUMOJICHCTBHE COJIEH C METAIIAMH, KUCIIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA MpUMEpe IMHKA U AIOMUHUL):
Xumuyeckue ceolicmea (83aumooelicmeaue ¢ KUCIOMamu U Weaodamu, paziodcerue npu
HazpesaHuu) u noay4eHue.

['eHeTnueckasi CBS3b MEXKAY KilacCaMH HEOPraHWYECKUX  COEIMHEHUH.
['eneTnueckue psabl.

XUMUYECKHUI IKCTIEPUMEHT: KAUYECTBEHHOE OIpe/eTICHUEe COJep KaHusl KUCIOpoa
B BO3JIyX€; MOJIy4YCHHUE U U3YUYCHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOBHUKHOBEHUS U MPEKpaIIeHUsI ropeHus (1moxapa);
O3HAaKOMJIEHHE ¢ 00pa3iaMu OKCHUJIOB M OMTMCAHUE UX CBOWMCTB; MOJyYEHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (TOpeHHue); HAOM0ACHHE 00pa3IoB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHHMsI BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO;
MIPUTOTOBJIICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOU JI0JIEN PACTBOPEHHOTO BELIECTBA;
B3aMMOJICHCTBHUE BOJBI C METAJJIaMU (HATPUEM U KablueM) (BO3MOKHO HUCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); OIpPEIEICHUE pPACTBOPOB KHUCIOT M WIEJIOYEd C TMOMOIIbIO
UHAMKATOPOB; UCCIIEA0BaHNE 00Pa3ll0B HEOPTaHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB;



HaOJI0JJCHUE W3MEHEHUsS OKPACKM WHIUMKATOPOB B pacTBOpPaX KHCIOT M ILIEIO0YEl;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHOM KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUM HEUTpPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJIHOI0 METAaJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNE dKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxxHenmme Kiiaccbl HEOPraHM4YECKUX COEIUHECHUI.

IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema

xumn4yeckux 3ieMeHToB . . MenaeneeBa. CTpoeHue arToMOB. XUMHYECKas

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[TepBbie MOMBITKU KJIaCCH(PUKAIIMA XUMHUYECKUX AJIeMEHTOB. [loHsATHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJUIbI, TAJIOTEHBI, THEPTHBIC
ras3bl). Dnemenmol, Komopwle 00pa3yiom amgomephovle OKCUObL U SUOPOKCUODL.

[lepnognueckuil 3akoH. llepuomnueckas cucremMa XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucteMsbl xumuyeckux 31ueMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. Gu3snyecKkuin
CMBICJI TOPSIIKOBOTO HOMEPa, HOMEPOB MEPHUOA U TPYIIIIbI AIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX snaep. Mzomonwl. InekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J104eK aTOMOB MeEpBBIX 20 xuMudeckux siaemMeHToB [lepuonnueckoi
cuctembl JI. WM. MeHnneneeBa. XapakTEpUCTUKAa XHUMHYECKOTO JJIEMEHTAa IO €ro
nonoxenuro B [lepuoanueckoint cucreme /1. . Menaeneena.

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

Xumuueckasi cBs3b. KoBasnieHTHast (monisipHas W HEMOJSpHas)  CBSI3b.
IexmpoompuyamenbHOCms AMoM0O8 XUMUYecKux s1emenmos. VIOHHas CBSI3b.

Crenenp okuciieHusi. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [Ipomecchl
OKHUCJIEHUS] U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKMI SKCHEPUMEHT: H3yuyeHHe oOpasloB BEIIECTB METaUIOB U
HEMETAJUIOB; B3aMMOJEICTBUE TUJIPOKCUIA LIMHKA C PACTBOPaMH KHUCJIOT U ILEJOYeH;
MIPOBEICHUE OTBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSIUHEHHUS ).

MesxknpeaMeTHbIe CBSI3H

Peanuzammsi MeXNpeaIMETHBIX CBSI3€M MpU W3YYECHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS Y€pPe3 UCTIOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHSTUH, SIBISIOIIMXCS CHUCTEMHBIMHU IS OTIECJIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KilacCuduKanus, TEPHOJIUYHOCTh, HAOJIOJCHUE, SKCIICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: MaTepus, aToMm, SJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJICKTPUYECKUM 3apsil, BEIIECTBO, TeENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, a3, (M3MYECKUE BEIMYMHBI, STUHUIIBI U3MEPEHUS,

10



KOCMOC, TUTaHeThl, 3BE3/1b1, CoMHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TOPOJIbI, MOJIE3HBIC
HCKOTIaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIUsA

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHYECKHX JJIEMEHTOB
J. U. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAJIbLMSI U UX COCIUHEHUN B
COOTBETCTBHUM C IOJIOKEHHEM JJIEMEHTOB B llepnoandeckon cucremMe u CTPOCHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XMMHYECKOM CBS3W. THIBI KPUCTALNIMYECKUX
PELETOK, 3a8UCUMOCMb CEBOUCME Geujecmead om muna Kpucmaiiuieckou peuémku u
8UOA XUMUYECKOTU CEA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEUIECTB (MEXAYHapOIHAas U
TPUBUAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIaccaM
HEOPraHUYECKUX COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEAKIMM BEIIECTB, [0 TEIUIOBOMY 3(P(EKTy, M0 M3MEHEHHUIO
CTENEHEH OKHUCIECHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEAKUUU. TepmMoxumuyeckue ypasHeHusl.

llousamue o crxopocmu xumuueckou peaxkyuu. I[lonamue o6 obpamumvix u
HeobpamumMvlx Xumuyeckux peaxkyusx. Illonamue o0 20MO2EHHbIX U 2eMepPOeHHbIX
peakyusx. [lonamue o xumuueckom pasrogecuu. CmewjeHue Xumuuecko2o pasHo8ecusl.
Daxmopwl, erudlOWUe HA CKOPOCHb XUMUYECKOU PeaKyuu U NOJN0HCEHUe XUMUUECKO20
pasHoeecus.

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. COoCTaBIeHUE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIB30BAaHUEM METOA FIEKTPOHHOTO OaslaHca.

Teopus 3JIEKTPONMTHUECKOW IHCCOLMALMU. DJIEKTPOIUTHYECKAs ITHCCOLMALNS.
DNEKTPOAUTHI U HEIIEKTPOIUThl. KaTMOHBI, aHUOHBI. Mexanuzm ouccoyuayuu eeujecms
C pA3UYHBIMU BUOAMU XuMudeckol ceasu. [lonamue o cmenenu ouccoyuayuu. CHIbHbIE
U CJ1a0bI€ 3JIEKTPOJIUTHI.

Peakiuun noHHoro ooMmeHa. YcCioBHsI MPOTEKaHUS peakluidi HOHHOTO oOMEHa /10
KOHIA. [lonHbIe M COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakiuui. XUMUYECKUE CBOKCTBA
KHUCJIOT, OCHOBAaHMM U CcOJell B CBeTe MPEeACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pacrtBopa. KauecTBeHHbIE peaklMd Ha KAaTHOHBI UM AHUOHBIL:
XJopua-, OpoMun-, womuA-, cyiabdar-, KapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MATHUS, KBNS, ATFOMUHUSA, Kene3a (2+) u (3+),
meaun (2+), nuHKa, MPUCYTCTBYIOIIME B BOJHBIX pACTBOPAX.

XHAMHYECKUI 3KCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKHUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METaJUIOB U HeMeTaioB (TpaduTa U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHAa HATpus); MCCICJOBAHUE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON pEakiuu OT BO3IACHCTBHS pPa3MMUYHBIX (DAKTOPOB; WCCIICOBAHHE
AIIEKTPOIPOBOITHOCTH PACTBOPOB BEILIECTB, MPOIIECCa TUCCOLUALMN KUCIIOT, IIeJIoUel 1
coieil  (BO3MOXXHO HCIOJb30BAaHUE BUJCOMATEPHANIOB); TPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocazika, BBIJICJICHHE ra3a, 00pa30BaHHE BOJIbI); OMBITOB, WUTFOCTPUPYIOIINX MPUMEPHI
OKHCJTUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peakmuii  (TOpeHue, peakuu  PasIoKCHHs,
COCIMHEHMS); PACTO3HABAHUE HEOPTaHWYECKUX BEIIECTB C IMOMOIIBIO KAaYECTBEHHBIX
pEeaKIii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HeMmeTa/uibl 4 MX COeTMHEHUSA

O6miast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaenus. CtpoeHue u (GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMi — BOJIOPOJOM U KHUCJIOPOJOM, wenoyamu). Xiopoogopond. ComnsHas
KHUCIIOTa, XUMHUYECKHUE CBOICTBa, noiyyeHue, TpUMEHEHHE. Jlelicmeue xaopa u
X7I0p08000OpO0a HA OpeaHusM yenogeka. BakHeWIne XJIOPUIbl U UX HAXOXKICHUE B
IpUPOJIE.

OO6mast xapakrepuctuka 371eMeHTOB VIA-rpymmbl. OCoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenre u (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — KHUCIOPOJa U CEPHI.
AnnotponHble MoOIM(HUKAIKMK KHCIOpOAAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpBI
(B3auMoOJEHCTBUE C Hememaniamu — BOJAOPOJOM U KHUCJIOPOJOM, METaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOECHHE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIHLHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KucioTa: (Gu3n4ecKue
U XUMHUYEeCKue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBEHHAasl peakiusi Ha cyinbdar-uoH. CepHUCTas KuciIoTa. Xumuyeckue peaxkyuu,
Jedxcawue 8 OCHOBe NPOMBIUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTOMBbL.
Haxoxnenue cepsl u €€ coenquHenui B mpupone. [Ipumenenue cepbl U €€ COEAUMHEHUH B
ObITYy W B MPOMBIIIJICHHOCTH. Xumuueckoe 3acpsA3HeHue oKpyjcaroujeli cpeobvl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE Q0HCOU, 3ad2PsA3HEHUe 8030YXA U 8000EMOB), CHOCOObL
€20 npPedomepauetusl.

OO61mas xapakTepucThKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u (pocdopa, xapakTepHble CTEIIEHU OKUCIICHUS.

A30T, pacmnpocTpaHeHHe B TIpupoje, (Pu3nueckue U XHUMHUYECKHE CBOMCTBa
(B3aMMOJEHCTBHE C MeETaJJIJaMd M HEMETaUlaMd - KHUCIOPOAOM U BOJOPOIOM).
Kpyrosopotr a3zora B mnpupome. AMMHak: (Qu3MUECKMe W XUMHUYECKHE CBOMCTBa
(okucCIeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue u npumenenue. Conu
aMMOHWUS: COCTaB, (M3MUECKUE U XUMHUECKHUE CBOMCTBA (pa3yioKeHUE, B3aUMOICHCTBIE
CO 1iesioyaMu), npuMmeHeHue. KauecTBeHHass peakiyss HA HWOHbI aMMOHHS. A30THas
KHCIIOTa, €€ (Qu3nueckne W XUMHUYECKHE CBOHCTBa (00mme u crenuduieckue),
nonyuenue. Hutpatsl (paznoxxenue). A3oTucras Kuciota. Mcnonb3oBaHne HUTPATOB U
coJieli aMMOHHMSI B Kaue€CTBE MHHEPAIbHBIX YIOOpeHU. Xumuueckoe 3azpsasnenue
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OKpYHCcaroweri cpeovbl CoOeOUHEHUAMU a30ma (KUCIOMHblEe 00HCOU, 3a2ps3HeHUe 8030VXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJECUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun ¢docdopa (V), oprodochopHas kuciora:
¢usznyeckue W XUMUYECKHE CBOICTBa, nonyyenue. Ilonamue o MuHepanrbHvix
yoooperusx: nHumpamsl u Gocghamol. Ilowsmue o KomniekcHvix yooopernusx. OO0mmas
XxapakTepucTuka 31eMeHToB [VA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUs aTOMOB yTriepoja u
KpeMHUA. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amiorponHbsie Moaudukaruu (rpadut, anMas), Qusnueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJIJIaMU, HEMETAJIJIaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopor
yraepona B mpuponae. Okcunabl yriepona, ux (U3NYECKHE W XUMHYECKHUE CBOWMCTBA,
MOJlyueHWe ¢ TPUMEHEHHEe, JEHCTBME Ha OpraHW3M YeJOBeKa. JKojocuuecKue
npoobaemvl, césa3aHHble ¢ oKcuoom yeaepooa(lV), eunomesa enobanbhoco nomenneHusl
KIiumama, napHuxoevli 3ggexm. YTONbHAs KUCIOTa WM €€ COJU, UX (PU3NUECKUE U
XUMHYECKUE CBOICTBA, noyuerue u npumenenue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Vcnons3oBanue kapOOHATOB B OBITY, MEAUITMHE, TPOMBIIUICHHOCTH M CETLCKOM
XO351CTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSX COCTaBa M CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriiepoja (Ha MpuMepe MeTaHa, dSTUJICHA, ITaHOJIa, YKCYCHOM KUCTOTHI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugurayus opeanuueckux eewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, yIiIeBOAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmME0 0p2anUyecKux U Heop2aHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOWMCTBAa (Ha TIpUMeEpe
B3aMMOJCHCTBUSI C METAJUIAMH U HEMETaJlIaMu ), nojayuerue u npuMmenenne. Coedunenus
KkpemHus 8 npupooe. Obwue npedcmasienusi 06 oxcuoe kpemuusa(lV) u kpemuuesoi
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c8oUCmMaEd, Noay4eHue u nPpUMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetiwvuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeK1Io, yemeHm, OemoH,
arcenezooemon. I[Ipobremovl 6€30naCHO20 UCNONBL30BANHUSL CIPOUMENbHBIX MAMEPUATIO8 8
N0BCEOHEBHOU HCUSHU.

XUMHYECKUI HKCIICPUMEHT: H3y4yeHHE OO0pas3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMUA HA XJIOPUI-HOHBI U
HaOMIOZICHUE TPU3HAKOB WX TMPOTEKAHUS, OIBIThL, OTPaKAIKUE (U3NUECKHE WU
XUMUYECKME CBOWCTBA TAJOTEHOB M WX COEAUMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BUJICOMATEPUATIOB);  O3HAKOMJICHHE C O00pa3laMud  XJOpUIOB  (TaJOTCHHUIOB);
O3HAaKOMJIEHHE C oOpasllaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIh30BAHUE
BUJICOMATEpUANIOB); HAOJIOJEHHE TMpoliecca OOyIJIMBaHUS caxapa Ioj JACHCTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOTHI; U3YUEHUE XMMHUUYECKUX CBOWCTB pa30aBIIEHHOMN
CEPHOW KHCJIOTHI, MPOBEJCHUE KAaUeCTBEHHOM Peakiluy Ha Cyib(aT-uoH U HAOII0ICHNE
pu3HaKa e€ MpOoTeKaHus, O3HAKOMJIEHHE C (PU3MUECKUMU CBOMCTBaMHU a30Ta, ¢ocdopa
U UX COEIMHEHUH (BO3MOKHO MCIOIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
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1 (hochOopHBIX yAOOPEHUN; MOTyYeHHE aMMHUaKa U U3y4YE€HUE €ro CBOWCTB; IPOBEIACHHE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHMS U (pochaT-MOH M M3ydEeHUE NPU3HAKOB HUX
IIPOTEKAHUSA, B3aHUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIOJIB30BAaHUE BUIECOMATEPHAIIOB); U3yUYEHUE MOJEIEH KPUCTAIMYECKUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIVIEM M YCTPOMCTBOM NPOTHUBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €r0 CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MIPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; PEIIEHUE DKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHele HeMeTauIbl U UX COCIUHEHUS.

MeTasuibl 1 X COETUHEHUS

OO6m1as XapakTepUCTUKa XUMHUECKUX PJIEMEHTOB — METAJVIOB Ha OCHOBAHUM UX
nonoxenus B Ilepuogmueckon cucreMe xumudeckux aiemMeHToB 1. M. Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. MeTramuindeckass CBSI3b U METAJUINYECKAs
KpUCTAINIMYECKAs] PEIIETKA. OJNEKTPOXUMHUYECKHI PAN HANOPSKEHUW METaJlIOoB.
duznueckre U XUMHUYECKHE CBONCTBA METAIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJION, kucioTaMu). Obwue cnocodwl nonyyeHus memannos. Ilonamue o Kopposuu
Memainios, OCHOBHble CNocobbl 3auumul ux om xopposuu. Cniagwvl (cmanb, 4yeyH,
O0paAnOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepuognyueckod cCHCTEME XHUMHUYECKHUX
anemeHToB /. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B npupoae. uznueckue
1 XUMHUUYECKHE CBOMCTBA (Ha MpuMepe HaTpust U Kaus). OKCUIBI U TUAPOKCHUIBI HATPUS
u kanud. [[puMeHenre menoYHbIX META/VIOB U UX COCUHECHUMH.

[[{eoyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIWI: TTOJI0KEHKE B [lepnonnueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAXO0XKICHUE
B npupoje. PU3nueckue U XMUMUYECKHME CBOMCTBA MAarHus M Kajblus. BaxHeniine
COCAMHEHUS Kajbliusd (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 60061 u cnocobwvl eé
YCMPAaHeHUsl.

AJOMUHHI: TI00)KeHHEe B llepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupoae. Dusnueckue u
XUMUYECKHUE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B llepmognueckodt cucTEME XUMHYECKHX DJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aroMa; HaxOXAeHHUE B Ipupone. Pusnyeckue u
XUMHUUYECKHEe CBOMCTBA jkKeye3a (B3auMOJICHCTBUE C METa/UIaMU, KUCIOTAMU U COJISIMH).
Oxcupsl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHUI IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJIOB M CIIABOB, X
(bU3UYECKUMU CBOMCTBAMHU;, W3YYEHUE PE3YyJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIOB), 0OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIa KaJIbIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB); UCCIECOBAHUE CBOMCTB
AKECTKOM BOJbI; MpOIIECCa TOPEHUS KeJle3a B KUCIOpOJe (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUSI KAY€CTBEHHBIX PEAKIUI HA UOHBI (MarHus,
Kanbius, amomMuHus, 1uHka, xxeneza(ll) u xxeneza(Ill), menu(Il)); mabmonenue u
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ONMCAHUE TMPOIECCOB OKpAIIMBAHUS IIJIJAMEHM HOHAMM HATpUS, Kalus U KaJbluUs
(BO3MOXKHO HCIOJIb30BAaHUE BHUJCOMATEPHUAJIOB); HCCIe0BaHHEe aM(OTEpHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hosvie mamepuanvt u mexmonoeuu. Bewecmea u mamepuanvl 6 no8ceoHesHOU
JoHcuzHU  yenoseka. Xumus u 300poeve. bezonachnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyuii 6 oOwimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbI IKOIO2UUECKOU 2pAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpyHcaloweli cpedwl (npedenvras oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUeCKUX NPoOIieM.

Ilpupoonvie ucmoynuxu yeneeo0opooos (yeoivb, NpupooHvlil 2a3, Heghmy),
NPOOYKMbL UX nepepabdomKu, ux pob 6 Oblmy U NPOMbILULIEHHOCHIU.

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

MesxnpeaMeTHbIe CBA3H

Peanuzanust MeXNpeaIMETHBIX CBSI3eM MpU H3YYEHUHW XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCII0Ib30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHATHH, SIBJSIONIAXCS CHCTEMHBIMU JJII OTACIBHBIX MPEAMETOB E€CTECTBEHHO-
HayJHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIH (haKT, THIIOTE3a, 3aKOH, TCOPHS,
aHaMM3, CHUHTE3, KiIacCu(UKaIus, TEPUOIUIHOCTh, HAOIIOJCHUE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, W3MEPCHHUE, MOJEIb, SBICHUE, MAapHUKOBBIH 3(DQEKT, TEXHOIOTHS,
MaTepHuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, SJICKTPUUYCCKUNA 3apsii, TPOBOJHUKH, MOTYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAIUIMYECKash pEmI€TKa, CIUIaBbl, (PU3HUYECKHUE
BEJIUYMHBI, CAUHUIBI H3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢dotocuntes, apixaHue, Ouocdepa, HIKOCHUCTEMA, MHHEPATLHBIC
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbI, TOPHBIE TMOPOJIbI, TMOJIE3HBIE
HCKOIIaeMbI€, TOTIJIMBO, BOJTHBIC PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKUX PA0OT:

1. JlaGoparopHoe oOopyaoBaHuE U TpueMbl oOpaiieHus ¢ HuM. llpaBuia
6e30omacHo pabOTHl B XUMUYECKON J1abopaTopumu.

2. OuucTKa 3arps3HeHHON TOBAPEHHOU COJIH.

3. [Ipu3Haku npoTeKaHus] XUMUYECKUX PEAKIIUN.

4. ITonyyeHue KUCIOpOAa U U3yUEHUE €ro CBOMCTB.

5. [lonyyenue BOAOPOIa M U3YUEHHUE €T0 CBOMCTB.
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6. IlpuroroBiieHue pacTBOPOB C OINPEAEIECHHON MAaCCOBOW J10JIEl paCTBOPEHHOTO
BELIECTBA.

/. PemeHue 53KclepUMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakunu nonnoro oomeHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TomyueHue aMmMuaka u U3y4yeHUE €r0 CBOMCTB.

11. Tlony4yeHue yraekuciIoro ra3a u i3y4eHHue €ro CBOMCTB.

12. Pemenne sxkcnepuMeHTTBHBIX 3a1a4 1o Teme «Hemetamner IV — VII rpynm u
UX COCIUHEHUN.

13. Pemienne sKcriepuMEHTANBHBIX 337124 IO TeMe « MeTallIbl ¥ UX COSAUHEHUSD.

[Ipn mnpoBeneHMHM NPAKTUYECKONM padOThl KaXKIbII €€ 3Tal  BBIIOJIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoictBoM. Ha nmocke
00s13aTE€IbHO BBIBELIMBAIOTCS IMpaBUia TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOILNE
JaHHOMY BUJY paboThl, AaeTcs MpaBuibHas 3amuch (GOpMYyJ M YKa3blBaeTcs IEJb
npoBeaeHus paboThl. [Ipu HE0OX0IUMOCTH JAeTCsl BU3YaJIbHBIN aITOPUTM BbIIOJIHEHUS
3aJlaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYArOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IOJIyYEHHOI'O pe3yibTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlis opraHu3aluu TPOBEPKU, ydyeTa M KOHTPOJIL 3HAHUW OOYYaroIIMXCS IO
OpeaMeTy MperyCMOTPEHbl KOHTPOJIbHBIE pabOThl, CAMOCTOATEIbHBIE PA0OTHI, 3a4ETHI,
OpakTHYecKue paboThl, TecTHupoBaHue. OIHUM M3 METOAOB KOHTPOJISL PE3yIbTaTOB
oOyuenusi obOyuatomuxcs c 3[IP sBasercs MeTon MOIMBApUAaTUBHOTO 3KCIIpECC-
TECTUPOBaHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYHTEIBHBIMM YEPTAMU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAIW3allMd  3HAHUMH,
CPaBHUTEIBHO MaJible€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOkHO u3MeHeHHe (OPMYIMPOBKM 3aJaHU Ha
«TIOIIArOBYIO», aJanTalys IPEeaJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OLICHOYHOT0) MaTepuaia: HCIOJb30BaHUE YCTHBIX W MHUCBMEHHBIX WHCTPYKIIHH,
YOPOLIEHUE JJIMHHBIX CIOKHBIX (POPMYIUPOBOK MHCTPYKIIMH, pElIEHHE C ONOpOH Ha
JITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON HH(DPOPMALIHH.

KouTpoJuabHbie padoThl 10 TEMaM

B paboueit nporpamMme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Kommponvnas paboma Ne 1. IlepBoHadaylbHbIE XHMHYECKHUE TTOHSTHS.
XVUMHUYECKHE dTIEMEHTHI. XUMHUECKHE (POPMYIIBI U YPaBHCHUS.

Koumponvnaa paboma Ne 2. Tlepuonudeckasi cucteMa XUMUYECKHX DJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aroma.

Kommponvnas paboma Ne 3. Xumuieckast CBsI3b.

Konmponvnas paboma Ne 4. Kucnopoa. Okcupsl. 'openue. Bogopoa. KucinoTsi.
Comnn.
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Konmponvnas paboma Ne 5. O600111eH1Ee CBEICHUNM 0 BaXKHEUIIIUX KJlaccax
HEOPTaHUYECKUX COCTMHEHUH.

Koumponvnasa paboma Ne 6. DneKTponnTU4ecKas TUCCOLUALINA.

Konmponvnas paboma Ne 7. HemeTasuibl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. Itorosas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJJMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B nenom pesynbraTel ocBoeHust oOywatomumucs c¢ 3IIP yueOGHOro mpenmera
«XUMHSD» ITOJDKHBI COBNAAATh C pe3ylbTaTaMu MPUMEpPHON paboueill mporpammbl
OCHOBHOT0 00111er0 0Opa3oBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHUBAIMS K 00YUYEHUIO U LIeJICHAIIPABICHHOMN MMO3HABATEILHON AEATEIbHOCTH;

yCTaHOBKAa HA OCMBICIICHHE JIMYHOTO OTbITa, HAOMIOACHUH 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

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

IpakTUYecKoe U3ydyeHue npodeccuil u Tpyaa pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE TPUMEHEHMSI H3y4aeMOro TMpEeAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHaIn3a);

YBa)XEHUE K TPYAY U pe3yibTataM TPyAOBOH 1€ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajbHEHIIed WHAUBUIYaAIbHOM
TPaeKTOPUH O0Opa3oBaHWs Ha OCHOBE OPHEHTHPOBKM B Mupe mpodeccuir u
npo(dhecCHOHANBHBIX MPEANOYTCHH, YBAXKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HAHME CBOETO MOBEICHUS C TOUKH 3PEHUS OIMIACHOCTHU WM OE€30MacCHOCTH JIs
ce0s WK [Tl OKPY>KAKOUIUX;

OCHOBBI JKOJIOTHYECKON KYJIBTYpPHI, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPHOOPETEHUE OIbITa SKOJIOTHUYECKH OPUEHTUPOBAHHOM
IPAKTHYECKOH NEATEIbHOCTH B )KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YHOTpeOICHUS
aJIKOTOJIsl, HApKOTHKOB, KypeHHs) M UHBIX (opMm Bpena i (uU3MUECKOro W
IICUXUYECKOTO 370POBbSI;

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

TOTOBHOCTh OTOMPATh M UCTIOIB30BATh HYKHYI0 HH(POPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM KU3HEHHOW CUTYaIlnH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHolMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCH GUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS MTPOCTHIX XUMUYECKUX SIBJICHUM;

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

CTPOUTH JIOTUYECKOE CYKIEHUE MOCIIC MPEABAPUTEIHHOIO aHATIN3a, BKIIOYAIOIIEE
YCTAHOBJIEHUE NPUYMHHO-CJICICTBEHHBIX CBA3EH;

BBIABJIATh AeUIMTHI HWHPOpMAIUU, MAHHBIX, HEOOXOIWMBIX IS pEIICHUs
IMOCTABJICHHOM 3aJ1a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYrou (TaOiMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATh 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTSI pelieHus] y4eOHBIX M MO3HABATEIbHBIX 33J1a4 C TOMOIIIBIO 11e/1arora;

C MOMOIIBIO Mearora NPOBOAUTh XUMUYECKHUH OIBIT, HECIOKHBINA KCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsl, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TIOMOIIBIO TIEAArora WJIA CaMOCTOSATEIHHO (OPMYIHPOBATH OO0OOIIECHUS
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKUX TMPOLIECCOB U  UX
MOCJIEACTBUS;

UCKAaTh WM OTOMpaTh MH(POPMAIMIO WU JaHHBIE W3 HCTOYHHUKOB C YYETOM
MpEeUI0)KEHHOM yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

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

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C KCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATEPUANIOB [IJIsl BBICTYIUICHUS TEpe.
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
yUUTENIEM M CBEPCTHUKAMU; padOTaTh WUHIMBHUAYAIbHO W B TPYIINE: HaXOJAUTh 0OIIee
penieHrue MU pa3pemarb KOH(IMKTHI HAa OCHOBE COTJIAaCOBaHUSI TMO3UIMH M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIa/a B OOLIUN MPOAYKT, IPUHUMATH U Pa3IeIsiTh
OTBETCTBEHHOCTH U MIPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOHn.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaThH Yy4eOHYIO MPOOJEMy, OMNPEACNATh Ieib
y4eOHOU eI TEeTbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJIS, CAMOOLICHKH, TMPUHITHS pEUIeHUH U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B yUEOHOU M MO3HABATEIHHOM €SI TEILHOCTH;

COOTHOCUTH CBOM JCHCTBUS C IUJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW MAESATEIbHOCTH B MPOLECCE AOCTHKEHHUS pe3yJbTara, OMNpPENeIATh
CIOCOOBI ICUCTBUI B paMKaX MPEJIOKEHHBIX YCIOBHUI U TpeOOBaHM, KOPPEKTUPOBATH
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallMM W Tpearath IJIaH €€ H3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOMN
3a/1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
NESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE W3MEHEHUS W HampaBJCHUS, TPeOyroIIue
JnajabHerIel padoThl;

OCO3HAHHO OTHOCHUTKCSA K IPYrOMY YEJIOBEKY, €r0 MHEHHUIO.
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HHPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeamMeTHBIX pe3yabTaTOB MO0 OCBOSHUIO 005S3aTEIBHOIO COAEpKaHUS,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HAHMS, YMEHHS U CIIOCOOBI JAeHCTBUH, crienuduueckue 1jig y4eOHOro mpeaMera
«XuMus», BUABI JEATEIBHOCTHA MO MOJYYEHHI0 HOBOIO 3HAHUWSA, €r0 MHTEPIpPETALHH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsAX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBICHUN MPHUPOJBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA O0IIel KyJIbTYphl U MPAKTHUECKON

NeSTETLHOCTH Y€JIOBEKa B YCIOBUSX COBPEMEHHOTO OOIIECTBA; TIOHUMAHUE MECTa

XUMUH CPeJId APYTHX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMH MOHITHIHOIO anmnapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH XHMHYECKHUX

peakiuii (C Omopod Ha aJIropuTM Y4YEOHBIX JEHCTBHUI); BJIaJ€HUE OCHOBaMU

xumudeckort HomeHKIaTypsl (IUPAC u TpuBHanbHOI) M yMEHUE UCTIONB30BATh €&

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

UCIIOJI30BaTh MOJENIU JJIsi OOBSICHEHHS CTPOCHHUS AaTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEIEICHUS;

® IIPE/ICTABICHHE O CUCTEME XMMHUYECKUX 3HAHWWA U YMEHUE C IOMOIIBI0 YUUTEIS

IPUMEHATh CHCTEMY XHMHYECKMX 3HAHUW I YCTAHOBJIEHUS B3aUMOCBA3EH

MEXIy W3YYEHHBIM MaTEpHUAJIOM WM NPHU ITOJYYEHUU HOBBIX 3HAHWM, a TAaKKE B

IpOLECCe BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Tpu paboTe C HCTOYHUKAMU

XMUMHUYECKON MH(OpMALIK, KOTOpasi BKIIOYAET:

BOKHEUIINE XWMUYECKHE TOHITHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEUIECTBO, OJHOPOJHAA W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA O0bEeM, OKCHJ, KHUCIIOTa, OCHOBAHHWE, COJb (CpEemaHsis),
XUMUYECKas peaklus, peakUUd COCIUHEHUs, PpEaKIUH PAa3JI0KEHUs, pPEaKIUU
3aMeIlIeHMs], peakuu 0oOMeHa, TeroBOM 3(h(PEeKT peaklnu, 3K30- U SHIOTEPMUUYECKHE
peakuuu, pacTBOpP, MaccoBas J0JII XMMHUYECKOIO 3JIEMEHTa B COEAMHEHHH, MACCOBAs
JI0JI ¥ TIPOLICHTHAsI KOHILIEHTpaLMsl BELIECTBA B PACTBOPE, AAPO aTOMA, SJIEKTPUUYECKUN
CJION aToMma, aToMHas opOuTaib, pajuyC aroMa, BaJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMHUYECKasl CBS3b, IEKTPOOTPULATENBHOCTD, MOJIIPHAs U HEMOJSpHas KOBAJEHTHAs
CBA3b, MOHHAs CBA3b, METAJUIMYECKAs CBA3b, KPUCTAUIMYECKAs pelleTka (aToMmHas,
VMOHHAs, METaJuIMYecKasi, MOJIEKYJSIpHas), MOH, KaTUOH, aHWOH, J3JIEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss JAMCCOLMAlMsI, peakUud HOHHOro  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKI[MU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HeoOpaTUMbIE pEaKIMU, CKOPOCTh XUMHUYECKON pEaKluHu, KaTajau3aTtop, MpeaeiabHO
nomyctuMas konuentpauus (I171K), koppo3ust MeTaiioB, CIiIaBhl;

OCHOBOITOJIATAIOIIME 3aKOHBI XUMUU: 3aKOH COXpaHEeHUs Macchl, [leproanyeckuii
3akoH /[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOpUs BIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX NO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX HCCIIENOBAaHUS BEIECTB U U3YUCHUS
XUMHUYECKUX PeaKInii;

® IIPE/ICTABICHHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepuonnueckoii cucteme (B MaJIbIX IEPUOAAX U INIaBHBIX
MNOATPYINAX) W DSJIEKTPOHHOTO CTPOEHHUS aToMa; yMEHHE OOBACHSITH CBA3b
noyiokeHus:  sjemeHta B llepuoguyeckodt  cucreMe € YHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps
anpa, OOIIee YHCIO DJIEKTPOHOB), PpAacHpeleIeHUEM  DJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIMS U KaJbIIMS;
KJacCU(PUIIMPOBAaTh XHUMHUYECKHE OHJIEMEHThl C ONOpPOd Ha OmpeneieHUs
bu3IecKoro cMbIcia IMUGPOBBIX JAHHBIX MTEPUOANICCKON TaOIHIIBL;

® yYMEHHE KJIACCUPUIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPITAaHMYECKHUE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON Ha CXEMBI; ONPENEATh BAIEHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHUMHUYECKOM CBA3M U THUI
KPUCTAJUIMYECKOW CTPYKTYpPbl B COCAMHEHUSX, 3aps]l MOHA, XapakTep Cpelbl B
BOJIHBIX pacTBOpax BelIeCTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHME XapaKTepU30BaTh C OMNOPOM Ha CcXeMy (PU3HYECKHE U XHUMHUYECKHUE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPO, Tpadut, anmas, KpeMHH,
a3oT, hochop, cepa, XJI0p, HATPUL, KAJIUA, MATHUM, KAJIBLIUIA, JIFOMUHUHI, JKEJIE30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJI€ WX BOJHBIX pacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUApOKcUAbl MeTauioB [ - IIA rpynm,
amomunusi, menu (1), nmaka, xeneza (11 u III), okcumsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpeMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAH M KIIFOYEBBIE CJIOBA; YMEHWE NPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAIICHA B Pa3IU4HBIX YCJIOBUSAX, BIJIMSHHE BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAKOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBJISATH MO O00pa3lly, CXeMe, alropuTMy Y4eOHbIX EeUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOIO 3JIEMEHTAa B COECIUHEHWHU, MAaCCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mwme ¢GOopMyJibl; YMEHHE MPOBOJIUTH PACUEThl IO YypaBHEHUSIM
XUMHUYECKUX pEaKIM W HaXOAUTh KOJUYECTBO BEIIECTBA, OOBEM M Maccy
peareHToB WJIM MPOAYKTOB PEAKIMU C OMOpPOl Ha oOpaszel, aJrOpUTM YYEOHBIX
JICCTBUI;
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® BJAJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HaO0IeHne, U3MEPEHHE,

HKCIIEPUMEHT, MOJICIUPOBAHUE) MPU U3YUCHUU BEIIECTB U XUMUYECKUX SBICHUIM

C OTOPOM Ha aNTOPUTM Y4eOHBIX IEHCTBUI; yMeHHE CHOPMYIHPOBATH IPOOIEMY

Y TIPEJIOKHUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIeAarora; 3HaH|uEe OCHOB O€30IacHOM

paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYI0M M 1ab0paTOPHBIM

000pyIOBaHUEM;
® HaJM4ME MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIIEIYIOUTUX

XUMHUYECKUX IKCIIEPUMEHTOB TOJI PYKOBOACTBOM YUUTENS C 00CYKACHUEM IJIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3YUYCHHUE U ONMCaHne (PU3UIECKUX CBOWCTB BEICCTB;

O3HAKOMJICHUE C PU3NYECKUMH i XUMUYCCKUMH SBJIICHUSIMHU;

OTIBITHI, WJUTFOCTPHUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITHI;

U3yYeHHE CIIOCOOOB pa3esieHus: CMecei;

MOJTYYCHHUE KUCTIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa M U3yUYEHUE €T0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACIICHHON MacCOBOH J0JI€H PaCTBOPEHHOTO
BEIIICCTBA;

WCCJICIOBAHNE M OIMCAaHWE CBOWCTB HEOPTaHWYECKHUX BEIIECTB PA3TMYHBIX
KJIACCOB;

MPUMEHEHUE WMHJMKATOPOB (JlakMyca, MeTUliopaHxa u (eHondranenna) as
oTpeeIeHs XapaKkTepa Cpeibl B paCTBOpax KUCJIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHUSI KHCJIOT C MeETaUlaMH, OKCHJIAaMH METAaJIJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanne aM(pOTepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTAIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHUYECKUX COCTUHEHUNY;

peIICHNEe  JKCIMEePUMEHTANBHBIX  3a7ad MO0 TeMe  «DJIEKTPOIMTHYCCKAs
JTUCCOIIHATIHS,;

pelieHre SKCIIEPUMEHTAIBHBIX 3a1a4d Mo TeMe «BakHelimue HeMeTaulbl U UX
COCITMHCHHUS;

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

XUMUYECKHE SKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTCKAHUS PEaKIIHMA
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC PEAKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
xjopua-, Opomua-, womua-, cyibdar-, ¢ocdar-, kKapOOHAT-, CHIMKAT-AHUOHBI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajabllMs, aJFOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HMHKA;

yMEHUE TPEACTABIATh PE3YNbTaThl dKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI U BBISIBJISITH SMIIMPUYECKHE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBuiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMU, HCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWJIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbSI U OKpPYXAloLEeld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3/ICICTBHS Ha KUBbIE OPTaHU3MBI ONPEACICHHBIX BEIIECTB, a TAaKXKe CIIOCO00B
YMEHBUIEHUSI M TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4ellOBeKa,

® BJAJICHUE OCHOBAMHU XHMHUYECKOM TPaMOTHOCTH, BKJIIOYAIOIIEH YyMEHUE
IPABWJIBHO HCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YAOOpPEHMs, METaulbl W CIUIaBbl, MPOIYKTHl MepepabOTKU
IPUPOJIHBIX UCTOYHUKOB YIJIEBOJOPOIOB (YIJIsl, IPUPOIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha NPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
MPaBUIILHOTO UCHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUAJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBIICHATh
IPUYUHBI MHOTOOOpa3usi BELIECTB; YMEHUE WHTEIPUPOBATh XUMHUUECKHE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOLIBIO NIEAArO0ra;

® @peAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESTEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSIMU, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJu4he OmbITa padOThl C Pa3IUYHbIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJsipHAsh  JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aJrOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBaTh MH(MOPMALMIO O BEIIECTBAX, MX NPEBPAICHUAX M MPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K NpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeaMera
«XuMHD», pacnpeesieHHbIe 110 rogaM 00y4eHust

Pesynbrarel mo romaMm (GOpMyNHPYIOTCS IO NPUHLUIY J00aBICHHUS HOBBIX
pe3yabTaToOB OT roja K rojay, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOJax IO3ULUHU, KaK
MpaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOTO rojia
M0 YMOJIYAaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATHUHA: aToMm, MOJIeKya,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOIHAS U
HEOJHOPOJHAsI), BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAas W MOJEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpPHAsI Macca, MaccoBasl JIOJIsl XUMHUYECKOTO dJIEMEHTa
B COCIMHCHWUH, MOJISIPHBIM  00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHE, COJb,
271eKMPOOMPUYATNENLHOCTI?, CTETICHb  OKHUCJICHMS,  XUMHMYECKass  peakius,
KJIacCU(UKAIIUS PEaKIUil: PpeaKIud COCIMHCHUS, PEAKIUH Pa3I0oKCHUS, PEaKIUn
3aMeIlIeHNs, PeakIuiu 0OMEeHa, 9K30- U SHJIOTCPMHUUCCKUES PEAKIIUH; MeNnI080l d¢hhexm
peaxkyuuy, SIpO aTOMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJIIPHAs W HEMOJISIpHAs KOBAJCHTHAsI CBS3b, MOHHAsI CBSI3b, MOH,

2 3).'(601: " fajie€ KypCuBOM 0003HaYarOTCA IUIAaHUPYEMBIC MPEAMCTHBIC PE3YJIbTAThl, KOTOPBLIC MOT'YT OBITH NOTCHIMAJIbHO
JAOCTUTHYTbBIL 06y‘Ia}OHII/IMC$I C 3HP, HO HE SIBJISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PACTBOP, MaccoBas J0Ji1 BELIECTBA (MPOLIEHTHAs KOHLEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. m. 1) u
MIPUMEHSTH 3TU MOHATHS IPU OMMCAHUU BELIECTB U UX MTPEBPAICHMIA;

UCIIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBi€HUS (HOPMYN BELIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, 3JIEKTPOHHOIO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSIX C OMOPOM Ha ONpEIENICHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPHUHAJICKHOCTh BEUIECTB K ONPEIEIEHHOMY Kiaccy
COEIMHEHUN 10 ¢opMysaM; BHUJA XHMUYECKOM CBS3M (KOBAJEHTHass W HOHHAas) B
HEOPTraHUYECKUX COCIUHEHUSX;

UMETh MPEACTABICHUE O CHCTEME XWMHUYECKMX 3HAHUM, YMETh C IIOMOIIBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aMMOCBSI3U
MEXy U3yYE€HHBIM MaTE€pUAJIOM U MPU MOJIyYEeHUH HOBBIX 3HAHMI, a TaKKe NpU padoTe
C HUCTOYHMKAMU XUMHUYECKOM HH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
onepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSATH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUH PACUETHBIX 33Jlay C OMOPOM HA AJITOPUTM y4EOHBIX JECUCTBUI HM3yUYEHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, [lepuonnuecknii 3akon [[.11. Menneneesa,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIPHAs TEOpPHS.
CooTHOcUTh 00O3HauYeHUs, KOTOpble UMeroTcd B Tabnuue «llepuonnueckas cucrema
xumudeckux smeMeHtoB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU
CTPOCHMSI aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsal sjpa, OO0Ilee YHCIOo
AJIIEKTPOHOB U PACIIPEIEIICHUE UX 110 IEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XHMMUYECKUE DJIEMEHThl; HEOpPraHMYECKHE BELIECTBa,;
XUMHUYECKHUE peakuuu (M0 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIUIOBOMY 3(PPeKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHHUS XUMHUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBAa  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHWE MPUMEPAMHU MOJIEKYJSPHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX COCTaBAa U CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUSI XMMUYECKHX MPEBPALIEHUN B Pa3IMYHBIX YCIOBHSIX TOCIE
peaBapUTEIHLHOTO O0CYXKICHHUS C MEeJaroroMm;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 1Mo (opMyJie COSAMHEHUS; MACCOBYIO JOJIO
BELIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUYECKON PEaKLHH C
ONIOPOU HA aJITOPUTM;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, 0000IIeHNEe,CUCTeMaTH3aIINs, KJIacCU(UKAIs, BBISBICHUC
PUYUHHO-CJICICTBCHHBIX CBS3eH — JUISI M3YYCHHUS CBOWMCTB BEIIECTB M XMMHYECKHX
peaKmuii; C€CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOJCHHUE, W3MEPCHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeanbHblli U MblC/IeHHbll) TIOJ] pyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUjIaM MOJIb30BAHUS XUMUYECKOM NOCYA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, a TaKXKe MpaBUiaM OOpaIleHHs C BEIlIECTBAMH B COOTBETCTBUU C

24



MHCTPYKLUSAMU IO BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOITYYEHHIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XWMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMONIBIO HMHAMKATOPOB (Makmyc, ¢eHondTanenH, METWIOpaH:X U Ap.),
MOATBEP)KIAOIINX KAYECTBEHHBI COCTAB HEOPraHWYECKHX BEIIECTB (KAUECTBEHHBIC
pEeaKLMK Ha HOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KUIACC

pacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKHX IOHSATHI: XUMHUYECKHUN DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIECHHUS, XUMHUYECKAs PEaKius,
XUMUYECKasi CBSI3b, Meni080U 3¢hghekm peaxyuu,Molib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOJIUTUYECKAsT THUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTalu3aTop, XumMuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTPOMuUs, aM(OTEPHOCTb, XMUMHYECKash CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb  XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHtpauus (I1I1K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHATHH (cM. M. 1) u
NPUMEHSTH 3TH MNOHITHUS [IPU ONMUCAHUH BEIIECTB U UX MPEBPALLCHU;

WCIIOJIb30BATh 3HAKW W CUMBOJIBI Jis1 (PUKCAIMK PE3ybTaTOB HAOIIOICHUH,
COCTaBJICHHSI (JOPMYJI BEIIECTB U YpPaBHEHUN XMMHYECKUX PEAKIIMi, 3aIUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucrteme u
Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHU.

OMPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS] XUMHYECKUX DJIEMEHTOB B
COCMHEHUSX Pa3JIMYHOTO COCTaBa; MPHUHAJIEHKHOCTh BEIIECTB K ONPEIeTIEHHOMY
KJIaCCY COEJIMHEHUM ¢ OTIOPOH Ha ONpeeICHUs, B TOM YUCJIE CTPYKTYPHUPOBAHHbBIEC; BUJIbI
XUMUYECKON CBs3M (KOBaJICHTHAs, WMOHHAs, METa/UIMYeCKas) B HEOPraHWYECKUX
COCAMHEHUSX; 3apsj HOHA MO XUMUYECKOW (opmysie; xapakTep Cpelbl B BOJHBIX
pacTBOpax KHCJIOT U IIEJIOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepuommueckoro  3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATH €70 TOHUMAHUE: ONUCLIBAMb U XaApaKmepu3oéams TabIUIHy0 Gopmy
[Tepuoguueckoil CHUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pPa3iuyaTh MOHSATHS «TJIaBHAs
noarpynma (A-rpynma)y u «mnobouynas moarpymnma (b-rpymma)», maneie u OombIve
NEePUObl, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TabJIuUIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsij siipa, 00IIIee YUCIIO JIEKTPOHOB M PACIPEICICHUE UX IO AJICKTPOHHBIM CJIOSIM);
00bsACHAMb O0ITUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX AJIEMEHTOB U
WX COCJIMHEHUN B IIpe/iesiaX MaJIbIX TIEPUOIO0B U TJIABHBIX MOJTPYIIN C YYETOM CTPOSHUS
UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHThI, HEOPraHMYECKHUE BEIleCTBa;
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XUMUYECKUE peakiuu (10 YKMCIy W COCTAaBYy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TerI0BoMYy 3G (HEKTy, 0 U3MEHEHUIO CTETICHEW OKHUCICHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI,

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHeU(PUIECKUEe XUMUYECKUE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHUCAHUE MPUMEPAMH MOJIEKYJSIPHBIX U
MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C OOPOI Ha CXEMBI;

COCTABJISITh YPABHEHHS AJIEKTPOIUTHUYECKON AMCCOLMALMU KUCIIOT, IIEIoYel H
COJICH; TOJIHBIE U COKpAIIEHHBIE YPaBHEHUsI pPEaKIMii MOHHOTO OOMEHA; ypaBHEHUs
peaKiMii, TOITBEPKAAIONINX CYIIECTBOBAHUE TEHETUUECKOU CBS3M MEXKIY BEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaxiuit
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca 3TUX PEeaKIuii;

IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUS XHWMHUYECKUX TMPEBPAIICHUN TIOCIEe MpeABAPUTEIHHOTO
00CYXJIEHUSI C Te1arorom;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa Mo (popMysie COeNMHEHUsS; MAaCCOBYIO JIOJIIO
BEIIECTBA B pPAcTBOpE; MPOBOJAUTH PacuéThl MO YPaBHEHUIO XMMHUYECKOW pEaklUu C
OIIOPOM Ha aJITOPUTM;

ClIeIOBaTh NpPaBWJIaM I0JIb30BaHUS XUMHUYECKOM MOCYI0M U J1ab0opaTOpHBIM
o0Opy/IOBaHHEM, a TaK)Ke TMpaBWiaM OOpaIIeHHs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIHUSAMU IO BHIMIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO TIOTYYCHHUIO U
coOupaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

IPOBOANUTH PEAKIUH, TOATBEPKAAIOIINE KAauyeCTBEHHBIA COCTAaB pPa3IMYHBIX
BEIIECTB: pACMO3HaBaTh OMBITHBIM MyTEM XJIOpHI- OpoMHI-, MOAWI-, KapOOHAT-,
docdar-, cunmkar-, cynabhar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS M NOHBI H3yUYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATENBHOCTH — aHalu3 U
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE TIPUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYEHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIUI; €CTECTBEHHO-HAYUHbIE
METO/bI T03HAHUSI — HAOJII0IEHNE, U3MEPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaIbHbIN
Y MBICJICHHBIH).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJIMUECTBO YaCOB, OTBOJIUMBIX HA OCBOEHHUE KaXKJO0M TeMbI Y4eOHOT0 npeaMeTa « XUMHUsH)
[IpumepHOii aganTUPOBAHHON OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYYAIOMIMXCS C
3aJIEP’)KKOM TICUMXUYECKOTO PA3BUTHA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaenoM [IpumepHoit paboueil mporpammbl
y4eOHOro npeameTa « XuMHUs» OCHOBHOM 00pa30oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu stom Opranu3zanus
BIIpaBE camMa BHOCUTb HW3MEHEHHUS B COJIEp)KaHUE M pacHpelereHue ydyeOHOro Marepuana 1o rojamM oOOydYeHHs, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM M KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEACICHHE OpraHU3allMOHHBIX (GOopM
oOyueHuss U T.nm. OOOCHOBAHHOCTh JaHHBIX W3MEHEHWI OIpeaenseTrcss BbIOpaHHbIM 00pa3oBaTesbHOW opraHuzanueil YMK,
WHJUBUYAIbHBIMUA TCUXO(U3UYECKUMU OCOOEHHOCTSIMH KOHKpEeTHBIX oOywaromuxcsi ¢ 3IIP, creneHbr0o OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHJALUsIMU [0 OTOOPY U aJanTaluy yueOHOro Marepuala o XuMuu, IpecTaBleHHbIMU B [losicHUTEIbHOM
3aIKCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO TIaHUPOBaHUS it oOydaromuiics ¢ 3[1P: mepBsiii mpeanonaraet
OCBOEHHME ITPOTrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTJEIBHOM KJIACCE.

1-i BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 4 B HEnemt0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpPEMsI)

MpumepHble Tembl, OCHOBHOE coaepKaHue OCHOBHbIEe BUAbI AEATE/NIbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammel,
M KO/IMYECTBO 4acoB.,
OTBOAMMOE Ha X U3ydYeHUe

Pa3nen 1.IlepBonauanbubie xumudeckue nousitusi (20 q)
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Tema 1. XuMuA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTU
YyeJI0OBEKa

(54

[IpegMeT xuMUU. Posib Xumuu 8 H#U3HU 4Yes08eka. Xumusi 8
cucmeme Hayk. Memoduvl NnO3HAHUS 8 XUMUU.

Tesna u BewecTBa. PU3nyecKre CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHMeE BellecTB. YucThle BelecTBa U cMecHu. Cmoco6bl
paszeneHus cMeceil. Pu3nvecKre U XUMUYECKUE SIBJEHUS.
[Ipu3HakKu U yCI0BUSA NIPOTEKAHUA XMMUYECKUX peaKLUi.
3HAKOMCTBO C IpaBUJIaMH 6€30aCHOCTH U MPUEMaMH paboThI B
XUMHYeCKOH JJabopaTopHu.

JleMOHCTpanumn

1. JlaopaTopHoe 060pyZ0OBaHue.

2. Pazsin4yHble BUABI XUMUY€ECKOH NOCYAbI.

3. 06pasubl BellecTB.

4. Cnoco6rl pa3ziesieHust cMmeceit (unbTpoBaHuUe, BoIIapUBaHUE,
JUCTUILISALUSA, XpoMaTorpadus).

JlaGopaTopHble U NpaKTU4YeCKUe PaGboThl

Jla6opamopHbie onbimbl:

OnucaHue GU3NYECKUX CBOUCTB BEIIECTB.

PaspeneHue cMecH C IOMOIIbIO MarHMUTa.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060pyf0BaHUE U TPUEeMBbI PaBOTHI C HUM.
[IpaBusia 6e3omacHoOM paboThl B XUMHYECKOH JJTaGopaTOpHH.
Ne 2. OuncTKa 3arpA3HEHHOM NOBapeHHOM conm
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PackpbIBaThb CMbIC/ U3y4aeMbIX IOHATHH C IOMOLIbIO NEAArora.

PackpbIBaTb poJib XUMHH B IPUPO/JIE U XKU3HU YEJIOBEKA, €€ CBSA3b C JPYTUMU
HayKaMH.

Pazsin4yaTh YUCTbIE BELeCTBAa U CMECH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XMMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpe/iesIeHHUs.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUSI.

CiieoBaTh NpaBUJIaM M0JIb30BAHUSI XUMUUECKOH NOCY/[0M U J1ab0paTOPHBIM
060py/JOBaHUEM, A TAKXKE IPABUJIaM 00palleHHs] C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJIHEHHIO IPAKTUYECKUX PAOOT MO/
KOHTpOJIEM [IeAarora.

[l1aHMpOBATh U MPOBOAUTD XMMHUYECKHH IKCIIEPUMEHT 10 U3Y4YeHHIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BeLeCTB, CIOCOG0B pas/ie/lieHUsl cMecel
BeLeCTB 10/, PyKOBO/ICTBOM IleJiarora ¢ 06Cyx/ieHleM IJlaHa paboThl.

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce
HCCJIel0BaTeNbCKOH J1eITeIbHOCTH HayYHO-MOMYJIAPHYIO0 JINTePaTypy
XMMHY€ECKOI'0 COJlepKaHus, CIPaBOYHble MaTepHaJibl, pecypchbl MHTepHeTa no/,
PYKOBO/ACTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHYThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMUH



Tema 2. BemecTBa
U XMMUYECKUe peaKIuu
(154)

AToMbI ¥ MoJIeKyJIbl. XUMHUY€eCKHeE 37IEMEeHThI. 3HaKH (CUMBOJIbI)
XUMHYECKHUX 3J1eMeHTOB. [IpocThle U CJIOXKHBIE BelllecTBa.
ATOMHO-MOJIEKY/ISIPHOE YieHue.

Xumuueckasi popmyJia. BaleHTHOCTb aTOMOB XUMHUECKUX
3JIeMeHTOB. 3aKOH NOCMOAHCMBA COCMA8a 8euecms.
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCHTeJIbHAsI MOJIeKyIsipHas
Macca. MaccoBasi 1011 XMMU4Y€eCKOT0 3JIeMeHTa B COeJUHEeHHH.
dusnyecKkre U XMMUYeCKHe ABJIeHU. XMMUYecKas peaKiusl.
[Ipu3Haku U ycl0BUA NPOTEKaHUs XUMHUYECKHUX PeaKIHi.
XUMHUYecKHe ypaBHeHHs.

Tunbl XUMUYECKUX peaKLUH (coeJMHEHMS, PA3/IOXKeHUs,
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHHs MacChl BellleCTB.

M. B. JlomoHOC08 — y4éHblil-IHYUKA0Neducm.

AemoHcTpauumn

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

XuMHuyeckue siBeHUs (TopeHue CBeUH, pasjioKeHHe caxapa,
B3aUMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumogeiicTBue xKesesa ¢
cepoii, B3auMoeicTBUe XKeJse3a ¢ pacTBopoM cosn Megu(11)).
OnbIT, MJIIOCTPUPYIOLIMHN 3aKOH COXpPaHEHHUS MacChl.

NabopatopHble 1 NpakTUYeckue paboTbi

JlabopamopHble onbimol:

[Ipumeps! pusnveckux siBjaeHU (M1aBjaeHue BOCKa, TassHUE
JIbAA).

[IpuMepbl XMMHUYECKUX SIBJEHUH (TPOKaIMBaHUeE MeJHON
MPOBOJIOKH, B3aHMO/I€MCTBHE MeJia C KUCJIOTOH).

Mopesi aTOMOB U MOJIEKYJT

MpakTnueckaa pabota Ne3 MNMpusHaKku NpoTeKaHUA XMMUYECKUX
peakumi

BbiyucneHusi

—_— OTHOCPITeJIbHOfI MOJIeKyJIHpHOﬁ MacCChbI BELIECTB;

— MaccoBOH A0JIM XUMHUYEeCKOro 3JieMeHTa I10o (bOpMyJIe
CoeHEeHHUH.

[IpMeHSITb eCTECTBEHHO-Hay4YHble METO/Ibl I03HAHUS (B TOM YMC/Ie
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHBIE OTlepaluu
MBICJIUTE/ILHOU J1eITE/IbHOCTH (CpaBHEHUE, KIaccupUKaLU) A1 U3YyYeHUSs
BELIECTB U XMMHUYECKHUX PeaKIHi C OOpOoi Ha aJITOPUTM HJIH CXEMY.

PacKpbIBaTb CMbIC/ U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSITh 3T NOHSATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBPALEHUH ¢ 0NOPOii Ha IJIaH U
KJII0Y€eBBbIE CJIOBA.

PazsnyaTh GU3NYECKHEe U XUMUY€ECKHUE IBJIEHUS, 00BSACHATD UX CYLIHOCTDb C TOYKH
3peHMsi aTOMHO-MOJIEKYJISIPHOTO YYE€HHUs C OTIOPOM Ha ONpe/ie/IeHUs U CXEMBI.

OnpefensiTh IPU3HAKU XUMUYECKUX PeaKLMH, YCI0BUs UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMHUYECKHUX sIBJeHUH C TOUYKU 3peHus
aTOMHO-MOJIEKYJIIPHOT'O YY€HHS C UCI0JIb30BAaHUEM BU3yabHOM ONOPBI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YHC/Y U COCTABY pearupyrouimux 1
06pa3yoLIMXCs BEIIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYyJibl GMHAPHBIX BELIECTB 110 BaJI€HTHOCTH U ONpPeJe/sATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha a/IFOPUTM y4eOHbIX
IEeUCTBUMN.

PaccTaBiATh K03 OUIMEHTHI B ypaBHEHUAX XUMUYECKUX pEAKLUH C OIOPOH Ha
aJITOPUTM YYeOHBIX JeHCTBUIMA.

Crie0BaTh IpaBHUJIaM M0JIb30BAHUSA XUMHUYECKOH ITOCYZ0H U JaGOPaTOPHBIM
060pyZi0BaHHEM, a TAKXKe ITPaBUJIaM 00pallleHHs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BbINOJHEHUIO JTa60PAaTOPHBIX XUMUYECKUX OIBITOB MO/
KOHTpOJIEM Nle/iarora.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIEZl0BATENbCKOH JIeATENbHOCTH
HAyYHO-IMIONYJIIPHYI0 JINTEPATYPy XMMHUUECKOT0 COZlePXKaHus, CTpaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa o; pyKOBO/CTBOM IeJjarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
MHGOpMaIHI0 U3 y4ebHMKA U CTPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
WCII0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUH

Pa3ge 2. BaxxHellMe npeACcTaBUTE/IM HeOpraHu4eckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoga.
MoHATHe 06 oKcuaax

(54

Bosayx — cMech rasos. CocTaB Bo3yxa.
Kuciopos — 3jileMeHT ¥ IpocToe Belle-
cTBO. 030H — aA/10mponHas Moougukayusi Kuca1o0pooa.

Haxox/ieHHe KUC10poJa B pupoje, GU3nuecKre U XUMUYEeCKHe

CBOMCTBA (peakLuM OKUCJIeHUs, TopeHue). Yca10BUs
BO3HHKHOBEHMs U NpeKpalieHus ropeHus. [lonaTue

06 OKCHAX.

Cnocobbl noayyeHus Kucaopoda 8 1abopamopuu u
npomvluwieHHocmu. [lpumeHeHue kucaoposa. Kpyrosopor
KHCJI0pOJia B IPHUpO/Je.

Tensnosoil agpdhekm xumuueckoli peakyuu, noHsmue o
MepMoXuMu4eckoM ypasHeHuu, 3K30- U 3HJ0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmb, y204b U MemaH). 3azpsi3HeHUe 8030YXa,
cnocob6sl e2o npedomepaweHus. YcuaeHue napHUK08020
agppexkma, paspyuieHue 030H08020 CAOSL.

AemoHcTpauumu

B3aumozerictBre pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOXKHO UCMOJIb30BAaHKE BU/IE0O0MBITOB).
OnpeesieHUe CoJlep>KaHUsl KUCI0PO/ia B BO3/AYXeE.
OHblTbl, JAEMOHCTPpHpPYHOILIHeE YC/IOBUA BOSBHUKHOBEHHUA U
npeKpalieHus TOpeHuUsl.

Na6opatopHbie U NpaKkTUYeckue paboTbl
JlabopamopHulii onbim:

O3HakoMJIeHHe C 06pa3LiaMH OKCHAOB.
IIpakmuueckas paboma:

Ne 4. TlonydyeHue KUCI0pOJa, U3YYEHHUE ero CBOMCTB.

BbiyucneHusi

— MOJ'leKyJ'IHpHOﬁ MacCCbI KMCJIOPOJa ¥ 030HA HAa OCHOBaHUH

ATOMHOM MacCbl XMMHUY€ECKOI'0 3JIeMeHTa
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PackpbIBaThb CMbIC/ U3y4YAEMbIX TOHATHH U IPUMEHSATD 3TH OHATHUS IPU
ONMCAHUU CBOMCTB BEILECTB U UX NPeBPaLeHUH C UCII0/Ib30BAaHUEM ONOPHbIX
CJIOB U KJIUIIE.

XapakTepu3oBaTb (OIHUCHIBATDb)C ONOPOI HA NAAH, CXEMY, KDAMKYIO 3ANUCH
COCTaB BO3/lyxa, pU3NYECKHEe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
€ro MoJiy4eHusi, IpUMEeHEHHWE U 3Ha4eHNe B IPUPO/Ie U XKU3HU YesI0BeKa.

CpasHusamb peakyuu 20peHust U Me0/1eHHO20 OKUC/AEHUSl C TIPeBapUTENbHbBIM
06CyKJeHUEM IapaMeTPOB CPaBHEHMUS.

Co6upaTh NpUGOPHI [Jis MOJIYIEHUS KUCIA0POa (BBITECHEHUEM BOJIbI U
BO3/yXa).

Pacno3HaBaThb ONBITHBIM TyTEM KUCI0POJ N0/ KOHTPOJIEM Ilefiarora.

Hcnosib30BaTh XMMUUYECKYI0 CHMBOJIMKY JJIs1 COCTaBJIeHUsT GOPMYJI BELECTB,
MOJIEKYISIPHBIX YPaBHEHUH XUMHUUECKUX PeaKIUH C yyacTHeM KUCJI0pOoJa.

OGBACHATD CYIHOCTD 3KOJI0IMUYeCKUX MP06JIeM, CBI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CnesoBaTh NpaBUJIaM 6e€30MacHON paboThI B JIJaGOPATOPHU IPU HCIOJIb30BAaHUU
XUMHUYEeCKOH ITOCy/ibl U 060py0BaHUs N0 KOHTPOJIEM [Ie/Jarora, a Takxe
MpaBU/IaM 06palleHHs C TOPIOYUMH BelleCTBaMH B ObITY.

[ly1aHMpPOBATE M OCYIEeCTBIATh Ha IPAKTHKE XMMHUY€eCKHe IKCIIepUMEHTHI,
MPOBOAUTH HAbJIIOJeHUS, [leJIaTh BbIBO/bI 10 Pe3y/bTaTaM 3KCIIepUMeHTa M0J
PYKOBO/ACTBOM Ilefiarora.

YyacTBOBaTb B COBMECTHOH paboTe B IpyrIie.

Hcnonb30BaTh NP BEINOJIHEHUH yYeOGHBIX 3a/JaHUH U B IpoLiecce
HCCJIel0BATeNbCKOH J1eITeIbHOCTH HAayYHO-MOMYJISPHYIO JINTEPATypy
XMMHY€ECKOI'0 COZiep>KaHus, CIPaBOYHble MaTepHaJibl, pecypchbl MHTepHeTa noj,
PYKOBOZCTBOM IeJarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMAIHIO U3 yYeOHHKA U CTPABOYHBIX MAaTEPHAJIOB C OTIOPOi Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3yYeHHbIH TOHATUHHBIH annapaT Kypca XUMUH



Tema 4. Bogopoa.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KosimyecTBeHHBIE
OTHOIIEHMSA B XUMHUH

(44)

Bopopoa — asneMeHT U npocToe BellecTBo. Haxox/ieHue B
npupoje, pusnyecKre U XMMUYeCKHe CBOMCTBA (Ha MpuMepe
B3aUMOJEUCTBHUS C HEMeTa/lJIaMH U OKCHU/IaMHU METAJIJIOB),
NpUMeHEeHUE, CNOCOObI NOYHeHUsl.

[ToHsAATHE O KUCJIOTAX U COJISX.

[emoHcTpauum

[Tonyyenue, cobupaHye U pacno3HaBaHHe BOAOPO/aA.
['openue Bojopoaa.

B3aunmopeiicTBue Bogopoaa c okcugoM megu(1I).

Na6opatopHble u npaKkTMyeckue paboTbl
Jla6opamopHblii onbim:

B3auMo/elCcTBUE KUCIOT C METAJIIAMH.
IIpakmuueckas paboma:

Ne 5. [TosiydeHMe BOLOPO/A, U3yYeHHEe ero CBOHCTB.

BbiyucneHusi
— MOJ'IeKyIIﬂpHOfI MacCcChl BellleCTBa Ha OCHOBaHHH aATOMHOH
MacCCbl XUMHU4YECKUX 3JIEMEHTOB

KosinuecTtBo BewectBa. MoJib. MosisspHast Macca. 3akoH
ABorazpo. MosisspHbIH 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
ypaBHEHUSIM.

JleMoHCcTpanusa
06pa3sIbl BEMIECTB KOJNYECTBOM 1 MOJIb.

BbiyucneHus

— 00'béMa, KOJIMYECTBA BELIECTBA I'a3a 110 er0 U3BECTHOMY
KOJIMYECTBY BellleCTBA WU 00 bEMY;

— 06'bEMOB ra3oB 110 ypaBHEHHIO PEaKIIMM Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUM Ta30B
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PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHHI U IPUMEHSITb 3TH NOHATUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX MPeBPaLEeHUI.

XapakTepusoBaTb (ONHCBIBATh) GU3NUECKHE U XUMUYECKHe CBOMCTBAa BOAOPO/a,
CIOCOGbI €0 MOJIyYeHHs], TIPUMEHEHUE C ONTOPOH Ha IJIaH, KPAaTKYO 3alKCh,
cxXeMmy.

Co6upaTb npu6Op JJ15 NOJYy4eHU BOAOPO/A C UCIOJIb30BaHHEM BU3yalbHON
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHU M XUMUUYECKUX PeaKIUH € yyacTHEM BOLOPOJA C
OIOPO¥ HA AJITOPUTM.

CrnenoBaThb MpaBuJIaM 6e30MacHOM paboThl B 1a60PaTOPUH IPH HCI0JIb30BAHUHU
XMMHYeCKOH MoCy/ibl ¥ 060pyJOBaHUA M0/ KOHTPOJIEM Te/iarora., a Takxe
NpaBuU/IaM o6pallleHHs C TOPIOYHMMH BelleCTBAMHU B ObITY

[ly1aHMpOBaTh M OCYLIECTBSATh HA MPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, Jle1aTh BBIBObI [0 pe3y/IbTaTaM 3KCIIepUMEHTA M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>kieHHeM IlJIaHa paboThl, C UCII0JIb30BAaHUEM
KJIMLIE.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymIle.

[I1aHUPOBATh U OCYLIECTBAATh Ha MPAKTHKE XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTE HAGJIIOIeHHS], ieJIaTh BBIBO/BI 10 pe3y/ibTaTaM 3KCIepUMeHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymnme

PacKpbIBaTh CMBIC/ U3y4aeMbIX MOHATHH U IPUMEHSTD 3TH NOHATHSA, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs] pacyéTHBIX 3aa4 C IOMOIIbI0
nezarora.

BBIYMCIATD MOJIIPHYIO MacCy BeleCTB; KOJIMYECTBO BELIeCTBa, 00'bEM rasa,
Maccy BelllecTBa C OOpoM Ha o6pasel], Ha GOpMyJIbl;

[IpoBOAUTE pacyéThl 10 YPaBHEHHSM XMMHYECKHX PEAKLUH C OTOpOH Ha
o6pasel], aJITOPUTM yueOHbBIX IeUCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00 BbEMY, Macce peareHTOB UJIH NPOAYKTOB
peakIHH.

BbicTpauBaTh pa3BEépHYThbIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
dopManio U3 yue6HHKa U CIPaBOYHBIX MAaTEPHUAJIOB, PAMOTHO HCI0JIb30BaTh
W3y4eHHbIH NOHATUHHBIN alnapaT Kypca XMMHUH € IOMOILbIO ejiarora.



Tema 6. Boaa. PacTBopsbl.
IloHATHE 06 OCHOBAaHMAX

(54)

BoJia, ee cocTaB, cTpoeHue, MoJsieKyJIbl. PU3HMYECKHE CBOMCTBA
BO/JIbL. AHA/IU3 U CUHMe3 — MemoJdbl U3yveHus cocmasd 800bl.
XUMHUYECKHE CBONCTBA BOAbI

(pasJsioxKeHMe, peaKIuy C HaTpUeM, OKCU0M KaJbLiHs, OKCHJIOM
cepsol V.

CocTaB ocHOBaHUU. [loHsATHE 06 UHAMKATOPAX.

Boda kak pacmeopumesb. PacTBopbl. Pacmeopumocms gewjecms
8 gode.

HacvlujeHHble u HeHacblueHHble pacmeopbl. MaccoBas A0S
BellleCTBa B PacTBOpe.

Posis pacmeopog e npupode u 8 xcusHu vesoseka. Kpyzoeopom
800bl 8 npupode. 3arpsi3HeHUe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOAHBIX BOJ,

OemoHcTpauuu

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMO/JEeCTBHE BOABI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BU/IEOMaTepHAIOB).

PacTBopeHHe BellecTB ¢ pa3JIMYHON pacTBOPUMOCTBIO.
WccnenoBaHue pacTBOPOB KUCJIOT U IeJI04€eH € IOMOLIbIO
WH/IMKaTOPOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

IIpakmuueckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBOM
JloJ1el pacTBOPEHHOIO BELECTBA.

BbiyucneHus
— C UCII0JIb3OBaHHWEM INIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUM U NPUMEHATDb 3TU NIOHATHUA NTIPHU
ONMCAaHUU CBOMCTB BellleCTB U UX PEBpPAlleHUH ¢ TOMOIbIO [Te1arora.

XapakTepusoBaTb $U3HYECKHE U XUMHYECKHEe CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOPUTEJISA B IPUPOAHBIX MPOLECCAX C ONIOPOH Ha IJIaH U CXEMY.

CocTaB/ISITh YpaBHEHUsI XUMUUECKUX PEAKLUH C yYacTHEM BOJbI C OIOPOH Ha
cxemy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOGJIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJ], CIOCO6BI OYMCTKHU BOJbI OT IPUMeECe, Mephl 110 OXpaHe BOJ,
OT 3arpsi3HeHU N0CJIe IPeABapUTENbHOI0 CTPYKTYPUPOBAHUA MaTepHraJa.

HﬂaHI/IpOBaTb " OCYyLIEeCTBJIATb HAa NIPAKTHUKEe XUMUYECKHEe IKCIIEPUMEHThI,
NPOBOAUTH HAbJIIO/IeHHUS, [ie1aTh Bbl-

BO/bI 10 pe3yJIbTaTaM 3KCIIepUMeHTa 0/, KOHTPOJIeM Ne/larora, c
HCI0JIb30BAHUEM KJIHILIE.

CnenoBaThb MpaBuJaM 6e30MacHOM paboThl B 1a60OPAaTOPUH IPH HCI0JIb30BAHUHU
XMMHYeCKOH 1ocy/ibl ¥ 060py/J0BaHUsA 110/, KOHTPOJIEM NeJjarora.

[IpoBOANTE BBIYMCIEHUS C IPUMEHEHHEM MOHATHUSA «MaccoBas Jj0J14 BellleCTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH YYeOHBIX 33JJaHUM U B IIpolecce
HCC/lel0BaTEIbCKOM AesiTeIbHOCTH HAy4YHO-TIOMYJISIPHYIO0 JIUTEepaTypy
XUMHUUYECKOT0 CoJlepKaHus, ClIpaBOYHble MaTepHuaJibl, pecypcel UHTepHeTa
MO/, pPyKOBO/CTBOM IeJiarora.

BreicTparBaTh pa3BEépHYThle MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 y1eOHUKA U CIIPABOYHbIX MATEPHAJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4EeHHbIN NOHATUMHBIN annapaT Kypca XMMUHU Nocjie
NpeABapUTENIbHOIO CTPYKTYPHUPOBAHUA MaTepHasia



Tema 7. OCHOBHBbIE KJIaCChl
HeopraHu4ecKux
coeIUHEHUI

(114)

Kinaccudukanus HeopraHU4eCcKUxX CoeJUHEHUH.

Okcuzpl: cocTaB, Kaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
am@omepHble, Hecoeobpasyrujue Ha npuMepe okcuda yesepoda
Il u okcuda azoma Il, HoMeHkKAaTypa. [losyyeHue OKCU 0B
(B3aMmopeicTBmMe ¢ BOAOM, KUCOTaMW, LLLesIoYamMu).

OcHoOBaHU: cOCTaB, KJaccudukanys (11eg10494 U
HEPacTBOPUMble OCHOBAaHMS), HOMEHKJ/IATypa.

KucioTsl: cocTa, kiaccudukans, HOMEHKIATypa, usnieckue
Y XMMHUYeCcKHe CBOMCTBA (B3aUMOAENCTBHE C OCHOBHBIMHU
OKCHJIAMU COJISIMHU Ha IPUMepe COJITHON U CEPHOM KUCJIOT),
€noco6bl noayyeHusl. P ak THBHOCTH METAJLJIOB.

CoJsiu (cpenHMEe): HOMEHKJIATYPa, CNOCO6bI NOAYHEHUS,
B3aUMO/IeHCTBHE COJIEH C MeTa/lJlaMH, KUCJIOTaMy, 1eJI04aMHU U
COJISIMHU.

['eHeTHUeCcKas CBA3b MEXAY KJIAaCCAMH HEOPTaHUYECKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHE 06 aMPOTEpPHBIX
I'MIPOKCH/IAaX Ha IpUMepe [IMHKA U aTlIOMUHUA. XUMUYeCKHe
CBOMCTBA - B3aMMO/ieICTBHE C KUCIOTAMU U LeJI04aMHU.
PasJioxxeHue Npy HarpeBaHHUH.

OemoHcTpauuu

06pa3ubl HeOpraHMYeCKUX BellleCTB Pa3/INYHbIX KIaCCOB.
BsauMozelicTBHe pacTBOpa CEpHON KMCIOTHI C OKCUZ,0M
meau(ID).

Peakuyus HelTpain3ayuu.

BriTecHeHMe 0JHOr0 MeTaJljla IpyTMM U3 pacTBOpa COJIH.

NabopatopHble 1 NpakTUYecKue paboTbi

Jla6opamopHbvie onbimbl:

B3auMogelicTBUE KUCIOT C MeTa/lJIaMH.

[TostydeHe HepaCTBOPHUMBIX OCHOBaHHH.

B3anMopelicTBYe HepacTBOPHUMBIX OCHOBAaHUM C KUCJIOTaMHu.
Paznoxenue rugpokcuaa menu(ll) npu HarpeBaHuu.
IIpakmuyeckas paboma:

Ne 7. PelieHue 3KclleprMeHTa/IbHbIX 33/a4 10 TeMe «OCHOBHbIe
KJIacCbl HEOPraHUYeCKUX COeJMHEHUI».

BbiyucneHusi
— 10 ypaBHEHHUAM XUMHUYECKUX peaKuuﬁ

OmnpezeneHne OCHOBHBIX KIaCCOB HEOPTaHUUECKUX COEAMHEHMH M0 11abIIoHy.
CocraBieHHe CXeM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPTaHNIECKUX COCMHEHUH Ha
OCHOBE OIIPE/ICNICHUS.

CocraBnenne hopMys OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COCMHEHUH U Ha3bIBAHUE
UX 110 MEXIYHapOIHOH U TPUBHAIBHOW HOMEHKIIATYPE C HCIOJIB30BaHUEM
OIIpEIENICHNUS 1 TaOJIMIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEaM C OTIOPOI Ha
OTIPEIENICHNS, CXEMBI M TAOJIHIy paCTBOPUMOCTH.

CocraBieHHe TaOIUIIBI TEHETHYECKUX PSJIOB B CXeMBI «[ eHeTnJecKast B3anMoCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COSIUHEHMIN I10J] PYKOBOICTBOM IIearora.
[IporHo3upoBaHKe CBOWCTB BEUIECTB HA OCHOBE OOIINX XUMHUYECKIX CBOMCTB
U3YYEHHBIX KJIACCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIB30BAaHUEM
cxeMsl «['eHeTHYIecKas B3aMOCBSI3b OCHOBHBIX KIIACCOB HEOPTAaHUIECKHUX
COeIMHEHHUII» MO PyKOBOJICTBOM IIE/Iarora.

CocraBieHHEe MOJISKYIISIPHBIX YPaBHEHUH peakIiii, WIUTIOCTPUPYIOIINX XUMHIECKHE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYUeHl s BEIECTB U3yYEHHBIX KIIaCCOB,
TPYIII, a TAKKe MOATBEPIKAAIOIINX ICHETHUECKYIO B3aHMOCBSI3b MEXKLy HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaYECTBE 3pUTEIBHOM OMOPHI.

CocTaBieHre MONEKYIAPHBIX YPaBHEHHH PEeaKuii 10 cXeMaM C IPeBapUTEIbHBIM
o0cyxIeHreM BEIOOpa pearupyromuX BemecTB.

Berancnenue no ypaBHEHHSIM XHMHUIECKHX PEaKIMi KOJINYeCTBa, 00bEMa, MacChl
BEIL[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKUH 10
AITOPUTMY.

[TnarupoBaHne M OCYIIECTBICHUE HA IPAKTHKE XUMHIECKOTO SKCIIEPHMEHTA 1
HaOJIIOICHNS TI0]] PYKOBOACTBOM yIHTEIIS.

DopMypoBaHUE BEIBOAOB II0 PE3yIbTaTaM SKCIIEPUMEHTA C HCIIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO TTEIaroTa 1 BBITOJIHEHNE IpaBHII 0€3011acHOi paboTH B
71ab0paTOPHH MPH MCIIOJIL30BaHUH XUMUUECKOH TOCY bl ¥ 000PYIOBAHNSI.
Hcrionp30BaHue MpH BHIOIHEHNH YIeOHbBIX 3a1aHHH U B ITponecce
HCCIIeI0BaTEIbCKOMN e TeIbHOCTH HayYHO-TIOMYJISIPHOM JINTEPaTypbl XUMHIECKOTO
COZIepKaHHs, CIIpaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa, ocyliecTBIeH!e BEIOOpa
MOJ PYKOBOACTBOM ITI€arora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(popMaImio 13 yaeOHUKA U CIIPABOYHBIX MaTePHaJIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OIOPHBIX CJIOB, AITOPUTMA.

Paspen 3. [leprnoauyeckuii 3akoH u [lepuognyeckas cucreMa XUMH4YeCKHX 3/1eMeHTOB /I. U. MeHeneeBa.
CtpoeHue aTOMOB. XMMU4YecKas cBA3b. OKMC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKkuuM (15 u)
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Tema 8. NMeproanYECKUii 3aKOH U
MNepuopguueckas cuctema
XUMUYECKUX INeMEHTOB

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

[lepBble NONBITKU KJacCUPUKALMU XUMHYECKUX 3JIEMEHTOB.
[ToHsiTHE O rpynnax CXOHbIX 3JIEMEHTOB (ILleJI04YHble U
11leJI04HO3€eMeJIbHble MeTaJlJIbl, FaJI0reHbl, UHEPTHBIE rasbl).
InemeHmol, Komopble 06pasyrom

amg@omepHble 0Kcudbl U 2uOPOKCUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cucrema
XMMHYecKux aeMeHTOB /I, . MeHpeseeBa. [lepuopbl, rpynmnel,
noArpynnel. PU3nyecKuil CMbIC] MOPALKOBOT0 HOMepa
3JIeMeHTa, HOMepOB MepHo/a U IPyIbIL.

Ctpoenue aToMoB. CocTaB aTOMHBIX fiep. H3omonkil.
dnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 060J109€K AaTOMOB NT€PBBIX
20 XxMMHYecKHX 371eMeHTOB [leproju4ecKoi CUCTeMBbI

J. U. MeHgeneesa.

XapaKTepHCTHKa XUMHUYECKOTO0 3J1eMeHTA I10 ero MOJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeneneeBa.

3aKOHOMEepHOCMU U3MeHEeHUsl C80LICM8 3/1eMEeHMOo8 MAbIX
nepuo0os u 2/1a8HbIX N0d2pynn 8 3a8UCUMOCMU 0M amoMHO20
(nopsidkogoz0) Homepa.

3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoil cucmemol
XUMUYECKUX 3/1eMEeHMO8 0151 pa3eumusi HayKu U NpaKmuku.
/1. H. MeHdeneee — yuéHvlil, nedazoz u 2paxc0aHuH.

AemoHcTpauumn

KopoTkomneproaHas u AJMHHONIEpUOUHAsA GOPMBI
[lepronyeckoil cUCTEMbI XUMUUYECKUX 3JIEMEHTOB

. U. MeHpeneesa.

O3HaKoMJIeHHE C 06pa3I[aMU MeTAJIJIOB U HEMETAJIJIOB.

Na6opaTopHble u npakTuyeckue pabotbl

Jla6opamopHbwlil onbim:

B3anMozielicTBHE I'MAPOKCHAA [IUHKA C PACTBOPAMHU KUCJIOT U
miesi04ent
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PackpbIBaTh CMBICJI TIEPUOJUYECKOTO 3aKOHA 110/], pYKOBO/CTBOM Ilejiarora.

[ToHuMaTh cylecTBOBaHUe TepUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/IeMeHTOB (M3MeHeHHe paJjiyCcOB aTOMOB U 3JIEKTPOOTPHULATESbHOCTH) U UX
coelMHEHUH OT I0JIOKEHUS B IEPUOANYECKOM CHUCTeMe U CTPOEHHsI aToMa C
HCI0JIb30BAaHUEM CXEM U TabJIuI.

YcTaHaBAIMBATD CBSI3b MeX/y M0JI0KEHUEM 3/IeMeHTA B [IepHOANYECKON CHUCTeMe
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsjA A4pa, obliee YUC/I0 3JeKTPOHOB U
pacrpejiesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKkTep U3MeHeHUs1 CBOWCTB 3/1IEMEHTOB U UX COeJUHEeHUH 110
rpynnam u nepuojam [leproanyeckoil cucTeMbl € IOMOLIbIO NTeAarora.
XapakTepu30BaTb XUMHAY€ECKHE 3/IeMEHThI IIePBbIX TPEX IEePUOJ0B, KaJlus,
KaJIbL¥sl 10 UX NoJioKeHUI0 B [lepuoguyeckoit cucteme /I. U. MeHeneeBa.

CnenoBaThb npaBu/iaM 6e30MacHOM paboThl B JaGOPATOPUH IIPH UCIIOIb30BAHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUSA 110/, KOHTPOJIEM IeJjarora.

BricTpanBaTh pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEpPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4eHHbII MOHATUIHBIN aNNapaT Kypca XUMUHU N0C/Ie
CTPYKTYPUPOBaHUSA MaTepuasa ¢ UCI0JIb30BaHUEM K/IHULIe.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeOHUKa [TocIe
CTPYKTYPHUPOBAaHUS MaTepHaJa, CIpaBouHble MaTepuabl ([lepuoguyeckyro
CUCTEMY XUMHUUYeCKHUX 371eMeHTOB /l. U. MeH/jes1eeBa, Tab 1M1y paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIeH B BOJie, 3JIEKTPOXMMHUYECKUH PAJ HAllPSXKeHU
MeTaJlJIoB).

HWcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3aZJlaHUH U B IIporiecce
HCCIeJ0BAaTe/IbCKOM 1esITe/IbHOCTH HAayYHO-NIOMYJ/IIPHYIO INTepaTypy
XUMMHYEeCKOT0 COZlepaKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa nof,
PYKOBOJICTBOM Ilejarora



Tema 9. XumunuecKkas csssb.
OKucAuTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

IneKkmpoompuyameibHOCMb ATOMOB XUMHUY€ECKUX 3JIEMEHTOB.
XyuMuueckKasi CBsi3b (MOHHasi, KOBaJIEHTHAsI 0JIspHasi U
KOBaJIeHTHasl HEMOJISIpHAs).

CTeneHb OKHC/IEHHUS.

OKHcIMTeNIbHO-BOCCTaHOBUTeIbHbBIE peakuuu (OBP). [Iponeccs!
OKHCJIEHHUS U BOCCTAHOBJIeHHUsA. OKUCIUTENN U BOCCTAHOBUTEJIH.

[emoHcTpauum
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKIMU: TOpeHue,
peakLuu pa3/oXeHUs, COeJUHEeHUSA

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

PackpbIBaThb CMbIC/I U3yYaEMBIX IOHATHH 0/, pyKOBOACTBOM IIeAarora.

OnpefensiTb BUA XUMUYECKOU CBS3U B COEJUHEHHUH C UCIIOJIb30BAaHUEM CXEM.

OnpefesATh cTelleHb OKUC/IeHUA XMMHUYECKOT0 3/1eMeHTa 110 popMyJie ero
COeJJMHEHUS C UCI0JIb30BAaHUEM aITOPUTMA.

OnpezenisiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIEMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTE/IbHOH peaKIK 0
aJIrOpUTMy pa3bopa OKHUC/IUTENbHO-BOCCTAHOBUTEIbHOM peaKLHH.

Hcnonb30BaTh NpU BEINOJHEHUH yYeOHbIX 3aZlaHUH TEKCTbI y4yeGHHKa I0cIIe

CTPYKTYpPHUPOBAHUs MaTepHaJia, CIpaBOYHble MaTepHabl (IEPUOJUYECKYIO
CUCTeMY XUMHUUYecKHUX 371eMeHTOB /l. . MeH/jes1eeBa, Tab MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIEKTPOXUMHUYECKUH psJl HAllPsHKeHUH
METaJJIOB).

MpumepHbIe TEMDI,
packpbiBatowme AaHHbI pasgen
nporpammeil,

M KO/INYECTBO YacoB, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbl AeATENbHOCTU
obyuarowmxca

Pazae 1. BemecTBo ¥ XMMHYecKue peakuuu (17 4)
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IloBTOpEHUME U yriyG/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoandeckuii 3akoH. [leproauveckas cucTeMa XUMHUYECKUX
asieMeHTOB /I. U. MengieneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B M3MeHEeHHH CBOMCTB XMMHUUYECKHUX 3J1eMEHTOB NepBbIX 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-poJiHast U TpUBUAIbHAsA). XUMHUYECKUE CBOUCTBA
BellleCTB, OTHOCALIMXCS K pa3/IMYHbIM KJIacCaM HeOpraHU4YeCcKUx
coeIMHEHUH, UX FeHeTUYeCKasl CB3b HEOPraHUYeCKHUX BellleCTB.
CTpoeHue BelllecTBa: BU/Abl XUMHUYECKOU CBSI3U U THUIIbI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UCUMOCMb C80TICME 8eujecmea om ux
cmpoeHusl.

JleMOHCTpanumu

1. Mogeu KpHCcTa/lJIN4eCKUX PelléTOK HeOpPraHUYeCKHUX BellecTB.
2. KopoTkonepuoiHas 1 JJIMHHONIEpUOiHAsA GOPMbI
[leproanyeckod cuCTeMbl XUMUYECKHX 3/1EMEHTOB

J. U. MeHngeneeBa

XapaKkTepu30BaTh XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, Kaaus U
KaJIbIIsl 10 UX oJI0XKeHUI0 B [lepuoaudeckoii cucteme /[l. U. MeHzesieeBa ¢
OIOPO¥ HA AJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HeOpPraHUYecKHe BellleCTBa U3y4eHHbIX
KJIACCOB C OIIOPOM Ha CXeMY, TAaGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061IMe XMMUYeCKHe CBOMCTBA BelleCTB PAa3/IMYHBIX KJIaCCOB,
NOATBePXAAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C OTIOPOM Ha CXeMY.

OnpezensaTh BUA XUMUYECKOH CBS3U UM TUI KPUCTALIMYECKOH PEeIIETKU
BEIECTBA C ONIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIeCTB B 3aBUCHMOCTH OT UX CTPOEHUS I0C/Ie
npe/iBapUTeIbHOr0 pasbopa.

BeicTparBaTh pa3BEépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpMalMI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca XUMHUH.

Hcnonb30BaTh NpU BINOJHEHUH y4eGHBIX 33/JaHUH U B Ipoliecce
HCCJIel0BaTeIbCKOM 1eATeJIbHOCTH HayYHO-MONYJISIPHYIO JTUTepaTypy
XMUMHUYECKOT0 COZlep>KaHUs, CIPpaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
Mo/, PyKOBOACTBOM Ilefarora.

Tema 1. OcCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKkuui
(44)

Knaccuduxanus XMMU4eCcKUX peaKMi 110 pa3/IMuYHbIM IPU3HAKaM
(o 4Mcay M cOCTaBY YYaCTBYOLIMX B pEAKLUH BEIECTB, N0
menso08omy aghekmy, no usmeHeHur0 cmeneHeli OKUCAEHUSA
XUMUYeCcKUuX 3/1eMeHmMos, N0 06pamuMocmu, no y4acmuro
Kamaauszamopa).

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

U HeobpaMuMbLX XUMu4eckux peakyusx. [lonsimue o Xumu4eckom
pasHosecuu. Pakmopbl, 8ausOUUE HA CKOPOCMb XUMUYECKOU
peakyuu u no1ojxceHue XUMU4ecKko20 pasHOBECUSL.
OKHCJINTENbHO-BOCCTAHOBUTE/bHBIE PeaKI[UU (371eKTPOHHBIN
0aJIaHC OKUCJINTENbHO-BOCCTAHOBUTE/IBHOM peakIun).

JleMoHCTpanumu

1. 3aBUCHMOCTb CKOPOCTH XUMHYECKOH PeaKI[MU OT Pa3/IMUHbIX
dakTopoB.

2. Bo3zelicTBHe KaTaaM3aTOpa Ha CKOPOCTb XMMUYECKOH peaKIHH.
3. [IpuMepbl HEOGPATUMBIX U 06PATUMBIX peaKLUH.

4. CMellleHEe paBHOBECHUS] XUMUYECKOH peaKIHH.

Bwvruucaenus
— KOJIMYeCTBa BellecTBa, 00'béMa U MacChl peareHTOB WU
INPOAYKTOB I10 YPABHEHUAM XUMHUYECKHUX peaKum?I

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHHI U IPUMEHSITh 3TH NOHATHS IIPU
OTHCAaHUU CBOHCTB Bel|eCTB U UX NpeBpalleHH .

KrnaccuouunpoBaTh XMMHYeCKHE peaKI[UHY [0 Pa3/IMYHbIM TPU3HAKaM.

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

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHUH B
Pa3JIMYHBIX YCIO0BUSX MOC/Ie NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6alaHC peaKkLUU.

[Ipou3BOAUTH BBIUUCIEHUS IO XUMHYECKHUM YPaBHEHHUSIM I10 aJITOPUTMY.

BrIcTpanBaTh pa3BEépPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
WHPOPMALUI0 U3 YIeOHUKA U CIPABOYHBIX MATEPUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN alapaT Kypca XUMHH 0CJIe
MpeBapUTENBHOTO CTPYKTYPUPOBAHUS MaTepHaJa.

HWcnosib30BaTh NpHU BLINOJHEHUH Y4e6HbIX 3a/JaHUI U B Ipoliecce

HCCIeI0BaTENbCKOH IEATENbHOCTH HAYYHO-OMYJIAPHYIO JIUTEPATYPY

XHMUY€ECKOTO COJIEPXKaHUsl, CIPAaBOYHbIE MaTepUasIbl, pecypchl UHTepHeTa

InocJjie KOHCYyJIbTallhH C [IearoroM.
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Tema 2. Js1ieKTpoIuTHYEeCKasa
Aucconranusa. XuMnu4yeckue
peaknuu B pacTBOpax

(84)

Teopus 3/IeKTPOJUTUYECKON AUCCOLUALMU. DIEKTPOJUTHI U
He3JIEKTPOIUThL. KaTHOHBI, aHMOHBIL. MexaHusm duccoyuayuu
geujecms ¢ pasAuvHsIMu gudamu xumuveckoll cesizu. CmeneHs
duccoyuayuu. CUNbHbBIE U CJIA0bIE 3J1EKTPOTUTHL

Peakunu HOHHOTO 0OGMEHa, YCI0BUs UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMH4YecKHe CBOMCTBA KUCJI0T, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsiTHE 0 rUpOJIH3E COJIEH.

KavyecTBeHHbIE peaKIMK HAa KATUOHBI

Y aHUOHBI : XJIOPUA-, 6POMUJ, UO3U/[I-, CYyIbdAT-, KApOOHAT-,
cumKaT-pochaT- aHUOHBI, TUAPOKCU/I-UOHBI KATHOHBI aMMOHWUS,
MarHus, KaJblius, aJllOMUHUS, KeJjie3a 2+, 3+, [IUHKa,
HNPUCYTCTBYIOLME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; ABUIKEHHE
VIOHOB B 3JIEKTPUYECKOM II0JI€.

ONBITH], UJIIOCTPUPYIOLIYE NPU3HAKY IPOTEKAHUS PeaKIUi
MOHHOT0 06MeHa.

OnbITHI IO ONIpeie/IEHUIO CPEJbI B pacTBOpax cosiel (xaopuaa
HaTpus, Kap6oHaTa HATPHS, XJIOPH/iA IIUHKA).

JlabopaTopHble U NpaKTU4YeCKHe

pa6oThbI

JlabopamopHulii onbim:

Ne8Peakuyu HOHHOTO 06MeHa B pacTBOpax 3JIEKTPOJIUTOB:
cysnbdara meau(Il)

Y 1EJ104H, KapboHaTa HAaTPUs U COJITHOM KUCJIOTBI, peaKiius
HelTpanuzanuu Mexay rMAPOKCU0M KaJlvs U COJITHON KUCI0TOM.
Ne9. KauyecTBeHHble peaKumMm Ha MOHbI B pacTBOpe.

IIpakmuueckas paboma:
Ne 1. PemieHue skcneprMeHTabHBIX 3a/a4 110 TEMe.

Bwruucaenus
— 110 YPAaBHEHUAM XUMHUYECKUX peaKuHﬁ

PacKpbIBaTb CMbICJ U3y4aeMbIX MOHSATHH, @ TAK)XKe CMbICJI TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLUALUU C ONIOPOM HA CXEMBI.

OGBACHATb IPUUUHbI 3JIEKTPOIPOBO/-

HOCTH BOJHBIX PaCTBOPOB C [TOMOIIbIO IeJjarora.

CocTaB/ISITh ypaBHEHUS JUCCOLUALMY KUCIIOT, lL[eJIoUel U coJiel, MOJIHbIe
Y COKpaLléHHbIe NOHHbIE YPaBHEHUSI XUMUYECKHUX peaKLUi HOHHOTO
o6MeHa.

[l1aHUpOBATh U OCYLIECTBJIATh HA MPAKTHKe XUMUYeCKHe SKCIIEPUMEHTHI,
MPOBOJAUTH HAGJIIO/I€HYS], leJIaTh BBIBOABI 110 Pe3y/IbTaTaM 3KCIlepUMeHTa
MocJie IpeiBapUTeJbHOU paboThI.

CrneznoBaThb paBUJaM 6e30MacHOM paGoThI B JIAOOPATOPUU NTPU
HCI0JIb30BAaHUU XUMHUUYECKON OCY bl U 060pYI0BaHUS 10 KOHTPOJIEM
nejarora.

[IpoU3BOAUTH BBIUUCAEHUS 10 XUMHUYECKUM YPaBHEHHUSIM.

BrIcTpanBaTh pa3BEépHYThIe NMCbMEHHbBIE U YCTHBIE OTBETHI C OTIOPOH Ha
“HOpMaLHI0 U3 YieOHUKA U CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XMMHUU 0CjIe
MpeBapUTENbHOTO CTPYKTYPHUPOBAHUS MaTepHasa.

HWcrnosib30BaTh MPU BBINOJHEHUH YIeOHbBIX 33JJaHUH U B Ipoliecce
HCC/IE/I0BATENbCKOHN AEATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COJIEPXKaHUs], CIPAaBOYHbIE MaTePHUaJIbl, pecypchl UHTEpHETA
MocJjie KOHCYJIbTAIUH C eJaroroM.

Paspen 2. HemeTaJ1/1bl U UX cOeAUHEHUS (24 1)
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Tema 3. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
T'asorensl

(44)

0611as XapaKTepUCTUKa rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JIJI1 HUX CTENEHU
okucaeHus. CtpoeHue u Gpu3nyecKre CBONCTBA MPOCTHIX

BellleCTB — rajJioreHoB. XMMUYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopecTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH (BOAOPOJOM U
KHCJI0poJi0M), Weaouamu). XaopoBogopos. ConsHas KUCI0Ta,
XUMHYecKHe CBOWCTBA, no/iyyeHue, npuMeHeHHe. KayecTBeHHbIe
peakLM{ Ha raJloreHUu/-uoHBbl. Jelicmsue x10pa u x10po8odopoda Ha
0p2aHu3M 4en068eKkd. BaxxHeHIIMe XJIOPU/bl U X HAX0XK/EeHHe B
npuUpoJe.

JleMOHCTpanumu
BuzneomaTepuasbl: rajoreHbl U UX COeJUHEHUS.
O6pasibl XJI0PUAOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl
Jla6opamopHbwlil onbim:

PacnosHaBaHMe XJI0pU/I-UOHOB.

IIpakmuyeckas paboma:

Ne 2. [TosrydyeHHE CONSTHON KUCJIOTHI, U3y4eHHe eé CBOUCTB.

Buryucaenus
110 YypaBHEHUAM XMMHUYECKHUX PeaKuH.

OO6BSCHATD 0611IKE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB HEMETAJJIOB U UX
coeJMHEHUH B Npejie/iax MaslblX HEPHUO/0B U IVIaBHbBIX MOATPYII
[leproAMYECKOM CUCTEMbI XUMHUY€ECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTb PU3UUECKHE U XUMUYECKHE CBOMCTBA NIPOCTHIX BELIECTB
rajloreHoB (Ha IpUMepe XJI0pa) U CJI0KHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTPHsl), CIOCOGBI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NPUPO/Ie U )KU3HU YeJI0OBEKA I10CJIE CTPYKTYPUPOBAHUS MaTepUaJia.

OnpefiensiTh raJIOTeHU/-HOHBI B PACTBOPE C UCNOJIb30BAaHUEM TA6/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[I1aHMpPOBATh U OCYLIECTBAATh HAa MPAKTHKe XUMUYECKHe 3KCIIepUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, J1e/1aTh BBIBO/bI [0 pe3y/IbTaTaM IKCIIepUMEHTa
10CJIe Ipe/iBapUTEbHOM paGoThI.

Tema 4. O6mas
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VIA-rpynnsl. Cepa
U eé coegrHeHuU (5 4)

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHUS AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JI/Is1 HUX CTENEeHU
okucenus. CTpoeHMe U GU3NYECKHEe CBOMCTBA NPOCTbIX

BeleCTB — KHCJIOPO/ia U CEPBHI.

AnnoTponHele MoAUPHUKALMK KUCJI0PO/A U cepbl. XHUMUYECKHE
CBOMCTBA cephl. B3auMo/ielicTBYE C HEMETALJIaMU - BOJOPO/IOM U
KHMCJIOPOJIOM, METa/IJIaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOU kucjaoTaMu. CepoBoJ0po/, CTpoeHue, dru3udecKue

O6'bSCHATDL 001111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4€TOM CTPOEeHHs UX ATOMOB C ONOPOH Ha cxeMy "i3MeHeHUe paZiuyCcoB B
noArpymnmax"”.

XapakTepu3oBaTh PU3NUECKHE
Y XMMH4YeCKHe CBOWCTBA NPOCTOTO BellleCTBa CEPhI U €& COeAMHEHU N
(cepoBOmOPO/A, OKCHIOB CEPBI, CEpPHOU KHUCJIOTHI, CYyJIbPATOB), CIOCOOBI UX
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Y XUMUY€eCKHe CBOUCTBA (KUCIOTHBIE U BOCCTAHOBUTEJIbHBIE).
OKcHABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCUZ0B. CepHast
KHUCI0Ta, PU3UYeCKHe U XMMUYECKHEe CBOKCTBA (061Me KaK
npeJicTaBUTeJIs KJIacca KUCJIOT U cheyugduyeckue), NpruMeHEeHUe.
CepHucTasa Kuc/ao0Ta.

Xumuueckue peakyuu, nexcaujue 8 0CHO8e NPOMbIULIEHHO20 CNOCO6a
no/y4eHusl cepHoll Kuca1omeol. Annapamat u npomekarujue 8 Hux
npoyecce! (Ha npumepe npouzsodcmea cepHoll Kucsaomol).

CoJsiu cepHOM KUC/I0ThI, KAUECTBEHHAS PeaKlys Ha CyJbdaT-UOH.
HaxoxxJeHue cepbl U eé coeJUHEHUH B TpUpoje. Xumuueckoe
3azpsisHeHue oKpyxcarujel cpedbl coedUHEHUSIMU cepbl (KUCA0OMHblEe
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e20
npedomepawjeHusl.

JleMoHCTpanum

Kosneknuu (BuseomMaTepuasbl): cepa v eé coeJUHEHMUS.
O6yriiMBaHMe caxapa noj JeHCTBHeM KOHIeHTPUPOBAHHOM CepHOH
KHCJ/IOTHI.

JlaGopaTopHble M MpaKTU4YeCKHUE PaGOThI
Jla6opamopHbie onbimbl:
O6HapyxeHHUe CyJIbPaT-HOHOB.
B3aumozericTBre pa3baBJeHHONU CEPHON KHUCIOTHI C IUHKOM.
Bwruucaenus
0 YpaBHEHUSIM XUMUYECKHX peaKINi

MoJIy4YeHus], IpUMeHEHNe U 3HaYeHHe B IPUPO/Ie U XKU3HH YeJIOBEKa C
OIOPOM Ha CXEMY U ILJIaH.

OnpezesisiTh HAJUYHUE CYJIbPAT-KOHOB B pacTBOPE.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C TepepaboTKOU
COeIMHEHUH cephl OC/Ie CTPYKTYPUPOBAaHUS MaTepUasia.

[I;1aHMPOBATh U OCYIIECTBJATDH Ha MPAKTHKE XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], 1eJIaTh BIBO/IBI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

CrnenoBaThb paBUJIaM 6€30M1acCHOM paboThI B JIAGOPATOPUU MTPU
HCI0JIb30BAHUHU XUMUYECKOHU MOCYZAbl U 060pyA0BaHUs 0], PYKOBOJICTBOM
nejarora.

[IpoU3BOAUTE BBIUUCAEHUS 10 XUMUYECKHUM YPAaBHEHHUSM MO aITOPUTMY.

HWcnosib30BaTh NpHU BHIIOJHEHUH YYeOHbIX 3aJaHUH TEKCThI Y4eOHHUKA,
cpaBoYHble MaTepHabl ([lepruoUuyecKyro CUCTeMY XUMUYECKUX
asemeHTOB /I. U. MeHiesieeBa, TaGIMLy PACTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psj, HapsKeHU I
MeTaJlJIoB).

HWcnosib30BaTh NpHU BHINOJIHEHHH YUe6HBIX 33/JaHUH U B ITpoliecce
HCCJIeJ0BaTe/IbCKOH JIeATeIbHOCTH HayYHO-TIONYJISIPHYIO JINTepaTypy
XUMUYECKOT0 COJePXKaHus1, CIPaBOYHbIe MaTepHUaJIbl, pecypchl MHTEepHEeTa
nocJie KOHCYJIbTalUH C [1eJarorom
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Tema 5. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

0611as xapaKTepUCTUKa 3/1eMeHTOB VA-rpyinbl. 0cCOGEHHOCTH
CTPOEHUsT aTOMOB 3TUX 3JIEMEHTOB, XapaKTePHbIE [Jisl HUX CTeleH!
OKHCJIEHHS.

A3or, pactipocTpaHeHue B IpUpojie, PU3nvecKre U XUMUYeCKHe
cBoiicTBa. KpyroBopoT a3zoTa B mpupo/e.

AMMuak, ero pusndeckre U XMMU4YeCcKre CBOMCTBA, IoJIyyeHHe U
npuMeHeHue. Coi aMMOHMUS, UX pU3UYECKHEe U XUMUYeCKHe

CBOﬁCTBa, NMpHUMEHEHHE. KauecTBeHHasi peaknrd Ha HOHbl aMMOHMUA.

A30THas KUCI0Ta, e€ pU3nvyecKue U XUMUIECKUe CBOcTBa (061ue
KaK [Ipe/ICTaBUTeIs KJlacca KUCIOT U cneyugduveckue). Asomucmas
Kucaoma. Hcnob308axue HUMpamos u coJieti aMMOHUS 8 Kayecmee
MUHEpaIbHbIX YyOo6peHull.

X1uMHYecKoe 3arpsi3HeHHe OKpYKalollel cpesibl CoeAMHEHUSIMU
a30Ta (KUCIO0THBIE JOXK/H, 3arPsI3HEHNEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, anromponnsie modudukayuu docgopa, dusnyeckue u
XUMHYeCKHe CBOHUCTBA.

Oxkcup docdopa(V) u pocdopHas kucnora, Gusndeckue U
XUMHYecKHe CBOUCTBA, hosyyeHue. KauecmeeHHas peakyus HA
docam-uoHbol.

HcnoavsosaHue ghochamos 8 kauecmee MUuHepa1bHuIX yA06peHUll.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMoHcTpanuu
Kosneknuu: pocdop u UxX coeIUHEHUS.

B3sanmopeiicTBHMe KOHLLEEHTPUPOBAHHOM a30THOM KMCJIOThI C ME/bIO.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHble onbimeoi:

1. B3auMogelicTBHE coJieid aMMOHHUS C H[EJI0YBIO.

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

Ne 10. [TonyyeHue aMMHaKa, U3y4eHUe ero CBONUCTB.

Bwvruucaenus
110 YpaBHEHHUSIM XUMHUYECKHUX peaKui

OOG'BSCHATDH 00IKE 3AKOHOMEPHOCTU B U3BMEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYIIbI U UX COEJUHEHUH C YYETOM CTPOEHHsI UX aTOMOB.

XapakTepu3oBaTb $U3NYECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB
asoTta u pocdopa U ux coeAUHeHUH (aMMHUaKa, CoJiell aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), cnoco6b! UX MONTYIEHUS], IPUMEHEHUE U 3HAaYEeHUE B IPUPOJe
Y XKHU3HHU YeJIOBEKA C UCN0/Ib30BAHUEM CXEMBI.

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

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIEM, CBSI3aHHBIX C HAX0XKEHHUEM
coeZlMHEeHUH a30Ta U pocdopa B OKpYyKarwlIlei cpefe.

[I1aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJII0JeHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CnepoBaTb paBuJIaM 6e30MacHOM paGoThl B JIaGOPATOPUU NPU
HCI0JIb30BAaHUH XMMHUYECKON MOCy/1bl U 060py10BaHUS.

[Ipou3BOJUTb BBIUMCIEHHSA 10 XHMHUYECKUM YPAaBHEHUSIM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4eOHHKa,
CNpaBOYHbIE MaTepHUaJibl (IepUOJUYECKYIO CHCTEMY XUMUYECKUX
aneMeHToB /I. Y. MeHies1eeBa, TabJIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psj, HanpshXKeHU !
MeTaJJIoB).

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIepPXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTEpHETA
MoCJIe KOHCY/IbTALUU C IeZarorom

Tema 6. 06125 xapaKTepuc-
THKa XUMUYEeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoj ¥ KpeMHMHE M UX

Yrnepop, assoTpomnHble MogudUKanuy rpaduT, aaMas.
B3aumogeiicTBue ¢ MeTa/l/IaMH, HeMeTaJ/lJIaMHy,
KOHLEHTPUPOBAHHBIMHU a30THOH U CEPHON KHUCJIOTaMH,
pacrpocTpaHeHHe B IpUpoAe, usndyeckre U XUMHYECKHe

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHUH CBOUCTB 3J1eMeHTOB [VA-
rpynibl U UX COeJUHEHUN C yY4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh ¢pU3NYeCKHEe U XUMUYECKHe CBOMCTBA MPOCTHIX BEIEeCTB
yTJiepoZia ¥ KpeMHHUS U UX coeJUHeHUH (OKCHU/OB yTrIepo/ia, yroJbHON
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coeJMHEeHUA
(84)

cBoMicTBa. AAcop6uus. KpyroBopot yriiepoza B pupo/e.

Oxcuabl yriaeposa, ux GusnuecKre U XMMHUY€ECKHe CBOMCTBA, UX
JleiCTBYE Ha )KMBbI€ OPraHU3Mbl, 10JIyYEHUE U IPUMEHEHHE.
IKos102uveckue npobaembl, c8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2/106a16H020 NomMenJeHusl KAUMama; NapHUKosbll
adpgexkm.

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

IlepsoHayabHble NOHAMUS! 06 Op2AHU4eCKUX 8eujecmaax Kax o
coedUHeHUsIX y2aepoada: 0CO6eHHOCMU cocmasa U CMpoeHUsl.
TloHamue o 6uo102u4ecKU 8ANCHLIX BeUjeCM8ax: HUpax, 6eaKax,
yenesodax. MamepuasbHoe eQUHCMB0 Op2aHUYecKux U
Heop2aHu4ecKux coeduHeHull.

KpemHuli, e2o gpuzuueckue u xumuyeckue ceoticmaa (Ha npumepe
e3aumodelicmeust ¢ Memaanamu U Hememannamu), nosyHeHue u
npumMeHeHue 8 31eKmpOoHUKe.

CoeduHeHust KpemHUs1 8 npupode. O6wjue npedcmas/eHusi 06 okcude
kpemuus(IV) u kpemHuesoli kuciome. Cusrukamsl, UX UCN0/16308aHUE
8 6bimy, MeduyuHe, npoMblulAeHHOCMU. BascHeliwue cmpoume/ibHule
MamepuaJibl: Kepamuka, Cmeka0, YyeMeHm, 6emoH, Hce/s1e306eMmoH.
IIpo6aembl 6€30nACHO20 UCNO1b308AHUS CMPOUMENbHBIX
Mamepua.nos 8 N08cedHe8HOl HU3HU.

JleMoHCcTpanum

Mogesiu KpUCTa//IMYeCKUX PeIIETOK aaMasa, rpaduTa, MOJIEKYJIb
dysepena.

Ancop6uusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BnanMaTepHaan: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.

Mogesiu MoJIeKy./1 OpraHU4YeCcKHUX BeleCTB.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

Jla6opamopHblil onbim:

KauecTBeHHast peakiysi Ha Kap6OHAT-HOH.

IIlpakmuyeckue pabombi:

Ne 11. [TosiydeHHe yraeKUcaoro ra3a v UsydeHue ero CBOMCTB.
KavecTBeHHasi peak1iys Ha Kap6OHAT-UOH.

Ne 12. PemieHue skcnepruMeHTa/IbHBIX 3a/ja4 110 TeMe «HeMeTanib».

Buruucaenus
[0 ypaBHEHHUSIM XMMHUUYECKUX PeaKL U, ec/iv OZJMH U3 peareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHOM MaccoBOU JjoseH.

KHCJIOThI, KAPOOHATOB, OKCH/Ia KPEMHUS], KpeMHHUEBOM KHUCJIOTHI,
CUJIMKATORB), CIOCOGBI X MOJIyYeHUs], IPUMEHEHNE U 3HAaYEHUe B IPUPOJie
M )KM3HU YesIoBeKa.

OnpezensiTh KApOOHAT- U CUJIMKAT-

HOHBI B paCTBODE.

OGBSACHSATD CYI[HOCTb 3KOJIOTMYECKUX MPO06JIeM, CBI3aHHBIX C HAXOXeHUEeM
YTJIEKHCJIOr0 Ta3a B OKpyKamliel cpejie.

UnnocTpupoBaTh B3aUMOCBSI3b HEOPraHUYeCKUX COeIMHEHUM yTiepo/ja 1
OpraHUYeCKHUX BEleCTB M0/ PYKOBOACTBOM YUUTEJIS.

[l1aHUPOBATh U OCYIIECTBJIATh HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIEHUS, AeaTh BBIBO/IbI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA
mocJie peJiBapUTEeNbHON paGoThI.

CrnenoBaThb NpaBuUiaM G6e30MacHON paboThI B JIAGOPAaTOPUU MPU
HCI0JIb30BAaHUU XUMHUYECKOU MOCYAbl U 060PY0BaHUS.

HWcnosib30BaTh NpHU BHINOJIHEHUH YUe6HbIX 3a/JaHUH TEKCThI y4eGHHUKA,
cnpaBoyHble MaTepHuabl ([leproauuecKyto CHCTEMY XUMHUYECKUX
anemeHToB /I. U. MeHzeieeBa, Tab/IMUIy PAaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUUECKUH psj, HapshKeHU N
MeTaJlJIOB) NOCJIe KOHCYJIbTAL[UH C I1e/IaroroM.

HWcnosib30BaTh NpHY BLINOJHEHUH YYe6GHbIX 3a/JaHUH U B IIpoliecce
HCCIIe10BaTEIbCKOH 1esITeIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIep>KaHusl, CIpaBOYHble MaTepHabl, pecypcbl UHTEpHETa
MocJie KOHCY/IbTAllUH C eJaroroM.

Paspes 3. MeTa/1i1bl M MX coeguHeHM (20 4)
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Tema 7. 061ue cBo¥icTBa
MeTaJIJIOB
(44)

O6111as XapaKTepUCTHKA XUMHUYEeCKHX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBAHUU UX N0JIOKEHHUsI B [lepHoiUYecKol cCUCTEMe XUMHUYECKUX
asieMeHTOB /I. . MeHpesieeBa u cTpoeHus aToMOB. CTpoeHUe
MeTaJlJI0B. MeTasliMyecKasi CBsI3b U MeTa/uInyecKas
KpHUCTa//InYecKas peléTka. JJ1eKTPOXUMUYeCKUH P,
HanpsHKeHUH MeTas0B. PU3NyecKre U XMMUYECKHe CBOMCTBa
MeTaJL10B. O6uwjue cnocobb! noayveHuss memannos. [lonamue o
KOppo3uu Mema./108 U OCHO8Hble CNOCOObI 3aW UMbl 0 KOppOo3UU.
Cnaasvl (cmasnv, vy2yH, dpattoMuHull, 6GpoH3a), Ux npuMeHeHue 8
6bimy U npoMblULAEHHOCMU.

JleMOHCTpanumu

O3HakoMJIeHHe € 06pa3liaMi MeTaJJIOB U CIJIAaBOB, UX
dU3UYEeCKUMU CBOUCTBAMU.

Mozenu KpUCTa/INYeCKUX PELIETOK MeTaJlJIOB.
BuzneomaTtepuasbl: KOppo3Us MeTaJIOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl

Jla6opamopHblie onbimbl:

O3HakoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PeaKLUU MeTaslja C KUCI0TOM OT PHUPO/bI
MeTaslIa.

Buryucaenus
— 110 ypaBHEHUSIM XUMUYECKUX peaKLul, ec/u 00UuH U3 peazeHmos
codepicum npumecu

PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHHI U IPUMEHSITb 3TH NOHATUS NIPU
OIMCAaHUU CBOMCTB BEILECTB U UX PeBPaLeHU.

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y4ETOM CTPOEHHUSI UX AaTOMOB.

XapaKTepu3oBaTh CTPOEHHE METAJJIOB, 061 e GU3UYECKHe U XUMUYEeCKHE
CBOWCTBA METaJJIOB.

XapaKTepHu30BaTh 06IIHME CIOCOOBI OTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYpUPOBAHUS MaTepHaa.

CiieoBaTh MpaBUJaM 6€30MacHOM paboThl B JIaGOPATOPUU PHU
HCII0JIb30BaHUU XUMHYECKOU OCYAbI U 060PY/I0BaHUS.

[Ipou3BOAUTE BEIYHCIEHHS 10 XUMUYECKUM YPAaBHEHHUSM.

Hcnosb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTEMY XUMUYECKUX
asiemeHTOB /. U. MeHnzeneeBa, Tab/IMIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH sl HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/Iel0BaTEbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEepaTypy
XMUMHUYECKOT0 COJIepKaHMsl, CIpaBOYHbIe MaTepHasbl, pecypcsl UHTepHeTa
nocJje Npe/BapuTeJbHON KOHCYJIbTAllUHU C 1eJaroroM
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Tema 8. BaxkuHeiimue
MeTaJlJIbl U MX COeAUHEeHUS
(16 9)

llenouynbie MeTasibl. [losoxeHue B [lepuoanveckoi cucteme
XMMUYeCcKUx 3yeMeHTOB /I. . MeHzesieeBa, CTpOeHHE aTOMOB.
Haxoxzenue B npupo/e.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HATpUs U
KaJvsi). OKcu/ibl ¥ TUAPOKCU/BI HATPUSA U Kanus. [[puMeHeHue
111€JIOYHBIX METAJIJIOB U UX COEIMHEHUH.

lllesiouHO3EMENBbHBIE METAJIBI MATHUHM U KaJIbIIUH, CTpOEHUE
aToMoB. [losi0xxeHue B [lepronuecKoi CUCTEME XMMUYECKUX
asieMeHTOB /I. U. MeHpenieeBa. Haxox/jeHue B npupo/e.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHellllMe coeJUHEHUS
KaJbuus (OKCUJ, TUAPOKCHU, COMH). XKécmkocmb 800bl U cnOCO6bI €€
yCcmpaHeHUusl.

Amomunuil. [lonoxeHnue B [lepuoandeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa, cTpoeHre aToMa. HaxoxeHre B
npupoje. Pusnueckue U XMMUYeCKHe CBOWCTBA. AMpOTEpHBIE
CBOWCTBA OKCH/ia U THAPOKCUJA.

2Keneso: cocTas, cBoiicTBa U nosyvyeHue. [losoxeHue B
[lepronyecKol cucTeMe XUMHUYECKUX 3JIEMEHTOB

JI. U. MeHpeneeBa, ctpoeHre aToMa. Haxox/eHue B npupo/je.
dusundeckre U XMMHUYECKHe CBOUCTBA. OKCHUABI, TUIPOKCUABI U COJTH
xese3a(ll)

u xenesa(lll).

JleMoHCcTpanum

BsaumopeiicTBre HAaTpUs C BOJOM.

OkpalivBaHUe NJIaMEHU UOHAMU HATPUS U KalUsl.
OkpaluBaHUe NJIaMEHU UOHAMU KaJIbLUSl.
B3saumozeicTBre OKCH/IA KaJIbIKsI C BOJIOM.
BuseomaTepuasbl: ropeHUe XKejle3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTUYeCKUe paboThl
Jla6opamopHble onbimbl:

O3HakoMJIeHHE ¢ 06pa3LaMu aJIFOMUHUSA U €T0 CIIJIaBOB.
AMdoTepHbIe CBOHCTBA THPOKCH/A aIIOMUHUS.
KauecTBeHHbIEe peaKl|M1 Ha HOHBI XKeJjle3a.
Ilpakmuyeckue pabomut:

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

Bwvruucaenus
10 YpaBHEHUAM XUMHUYECKUX peaKuHﬁ.

OG'BSICHATDH 001KE 3aKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIIOB B IPYININax U UX COEJUHEHUH C Y4E6TOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh GpU3NYECKHE U XUMUYECKHE CBOMCTBA IIPOCTHIX BELIECTB
MeTaJIJIOB U UX COeJUHEHUN (OKCU/0B, THAPOKCHU/IOB, COJIEN) C OIOPOH HA
CXeMy, ClIOCOObI X MOJIyYeHHSs], IPUMEHEHHEe U 3HaYeHUE B IPUPO/IE U XKU3HU
YyeJsioBeKa.

Pacno3HaBaTh C IOMOILbIO Ka4eCTBEHHBIX PEAKIMH HOHBI MeTaJLJI0B (MarHus,
KaJIbIIysl, AIIOMUHUS, [UHKA, XKeJie3a (2+), kese3a (3+), Meau (2+) ¢
HCII0JIb30BaHHUEM TabJINIbI "XapaKTepHble peaKI iy Ha KATUOHbI".

[I1aHMPOBATh U OCYLIECTBJISTh HA IPAKTHKE XUMHYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIeHHS], ieJIaTh BBIBO/BI 110 pe3y/ibTaTaM 3KCIepUMeHTa.

CrenoBaTh MpaBuiaM 6€30MacHON paboThI B 1a60paTOPUH IPU
HCI0/Ib30BaHUM XMMHUY€ECKOH OCy/ibl U 060py10BaHUS.

[Ipou3BOAUTb BLIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHSM.

BricTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpMalMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
HCI0/Ib30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh pY BBINOJHEHUH YIeOHBIX 3alaHUH U B poLiecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUYECKOT0 COZlep>KaHUsl, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
nocJe nNpe/BapUTeJbHON KOHCYJIbTAllUU C 1eJaroroM

Paspaen 4. XuMusa 4 okpykawuas cpea (3 4)

TeMma 9. BenectBa u
MaTepuaJibl B )KU3HU
yeJioBeKa

Hosvle Mmamepuasisl U mexHos102uu. Bewecmsa umamepuasbl 8
noecedHegHoll HCU3HU Yes108eKa. XUMUS U 300[90666’. Be3onacHoe
ucnosb3o8aHue seujecme U XumMmuveckux peakuuﬁ 8 6blmy.

XapakTepu30BaTh POJIb XUMHUH B Pa3/IMYHBIX chepax AesTeTbHOCTH JII0JeH,
OCHOBHbI€e BelLlleCTBA U MaTepHaJibl, IPUMeHsieMble B }KU3HU COBPEMEHHOT'0
YyeJioBeKa.
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(34) IIpupodHble ucmovHuku y2s1e8000p0dos (Y2016, npupooHblil 2as, OGBACHATD yCI0BUs 6€30M1aCHOr0 UCI0JIb30BaHMA BellleCTB U XUMUYeCKUX

He@mb), npodykmul Ux nepepabomku, ux poib 8 6bimy u peakuui B GBITY.

NpOMblUWAEHHOCMU. AHanu3MpoBaTh U KPUTHUYECKH OLLeHUBATh HHPOPMALUIO O BIUSHUU

OcHosbl 3K0102uYecKoll epamomHocmu. Xumuieckoe 3a2psi3HeHUe NPOMBILIIEHHOCTH, CEJIbCKOT0 X0351CTBA, TPAHCIIOPTA U JIp. HA COCTOSIHUE
okpyscaroujeli cpedst (npedenbHo donycmumas KOHYeHmpayus OKpy»Kalollel cpeabl.

sewecms — I1JK). YMeTb 0Ka3bIBaThb EPBYIO IOMOLb ITPH XUMUUYECKHX 03KOraxX U OTPaBJIEHHUAX.
Poab xumuu 6 peweHuu 3K0.102u4ECKUX NPOOAEM. [IpyHUMATB yyacTHe B 00CYK/JeHUHU NPO6/IeM XUMUYECKOH U 9KOJIOrMYeCKOH

HalpaBJIeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO ITO3ULUIO 10 TPo6JieMe U
npejjlaraTb BO3MOXKHbIE IYTH €€ pelleHUs ¢ 0N0pOi Ha HHPOPMALMIO U3
y4eOHHKa U CIIPaBOYHbIe MaTepuaJbl, pecypcbl MHTepHeTa.

[Ipu pa3paboTke paboyell HmporpamMMbl B TEMATUYECKOM IJIAHUPOBAHUM JOJ/DKHBI OBITb YYTE€Hbl BO3MOXXHOCTH HCIIOJb30BaHUSA 3JIEKTPOHHBIX (LHUPPOBBIX)
00pa3oBaTeJbHbIX PECYPCOB, SBJISAIOLIMUXCA Y4eOGHO-METOAUYECKMMU MaTepuanaMH (MyJbTUMeJUHHbIe NPOrpaMMbl, 3/J€KTPOHHble YYeOHHKW W 3a/lauHUKH, 3JeKTPOHHBIE
616JIMOTEKH, BUPTYaJIbHbIE JIa60PAaTOPUHU, UTPOBbIE TPOTrPAMMBbl, KOJIJIEKLIUHU LUPPOBBIX 06Pa30BaATEIbHBIX PECYPCOB), UCIOJIb3yEMBIMU 151 06yYeHHUSI M BOCIIUTAHUSA
pa3/IMYHBIX TPYIII I10JIb30BaTe e, Ipe/ICTABJEHHbIMU B 3JIEKTPOHHOM (IIM$POBOM) BU/Jle U PeIU3YIOIUMU AUJaKTHYeckre Bo3MoxkHOCTH MKT, cofepxaHue KOTOPBIX
COOTBETCTBYET 3aKOHO/AATEbCTBY 06 06pa30BaHUMU.

2-ii BApHAHT
TEMATHUHYECKOE IINIAHUPOBAHUE

Bropoii BapuaHT NMpPUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HMCHOJNB3yeTcs, ecnu oOydarommecs ¢ 3I[IP momydarot
oOpa3oBaHM€ B OT/IE€IBHOM Kilacce. B 1aHHOM BapuaHTe npeasiaraeTcs:

- U3y4YEeHHE MaTepuaja KpyImHbIMU OJIOKaMu;

- onepexarouiee 00y4eHue;

- BO3MOKHOCTb PUMEHEHHSI 3HAHUH B PA3JIMYHBIX YCIOBUSAX (MEPEHOC 3HAHUHM MO aHAJIOTUHU OT OOLIUX CBOMCTB Pa3IUYHbBIX
KJIACCOB BELIECTB K OOLIMM U CHEeU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMUYMUBAET JOJIIO CAMOCTOSTEIHHOCTU
oOy4Jaronuxcst Mpu U3y4eHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  M3YYEHHMs  BEIIECTB —  CBOMCTBA  BEIECTB  OMNPEACNSIIOTCS  CTPOEHUEM  aTOMOB,
ANEKTPOOTPULIATEIBHOCTHI0, XUMUYECKON CBSI3bI0 M CTPYKTYpPOM BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTANIMYECKHUX DPEILIETOK.
(Temsl: cTpoeHue aTomMa, CTPOCHHE BELIECTBA, BAXKHEHIIINE PEICTABUTEIN MMPOCTHIX U CII0KHBIX BEIIECTB, XUMUUYECKHUE PEaKIUN ).

M3MeHeHue MIaHnpOBaHus 0 pa3/iesiaM U TEMaM COCTOUT B CIIETYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOIMPOCOB HEOPraHMUECKON XMMHUHU OCYILECTBISIETCS B 8 Kjacce, O0Jbllle BpEMEHH BbIAEISAETCS Ha
npuMeHeHue 3HaHuil B 9 kiacce. 3 9 kiacca B 8-if mepeHocsaTcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakuui',
"DeKTponuTHYECKas Iuccouranra. XUMUYECKHE PEaKIMU B pacTBopax';
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- TiepecTaHoBKa TeM, 9 kiacc: Tema «Metawbsy nepes; «Hemertannamuy, T.K. obOyuatomuecs ¢ 3IIP Gosbliie 3HAaKOMBI C
METaJUIAMH U JIEr4e XapakTEPU3YIOT UX 110 CBOMCTBAM U IPUMEHEHUIO;

- TiepepacrpeziesieHle CoJiepKaHusl OAHUX TeM B JApyrue (packpbiBaeTcs Ha KOHKPETHBIX MpUMEpax APyrux tem). Tema
"XuMHS ¥ OKpysKaroias cpefa’ paCKpbIBaeTCs Ha KOHKPETHBIX IpUMEpax B pazaenax "MeTtaibl 1 ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coequneHus";

- o0BeAMHEHHE TeM (JaeT OOJIbIIE BOBMOXHOCTEH JI UCIIOJIb30BaHUS CPAaBHEHUS — CXO/ICTBA U OTIWYHiL; TeMa «Kuciaopom»
u Tema «Boziopoa»);

- BbIZIesieHre oTaeNbHbIX TeM (Tema «IlepBoHavaibHbIE MOHATHS 00 OPraHMYECKHUX BELIECTBAX» ). BbleeHne B OTIETbHYIO
TEMY, B KauecTBe "OyKBaps O OPraHMYEeCKON XUMHUHU", TAE€T BO3MOKHOCTb YIUIYOJISITh MOHATUA: ONPEIEICHUs, KIacCu(pUKaLIMs,
OCHOBaHMS JJIA KiacCU(UKAIMK, HOMEHKJIATypa, OOLIME CBOMCTBA BEIIECTB, CTPYKTYypa BEIIECTBA, COCTABICHHE (POPMYI] IO
oO1elt popMyiie 1 10 Ha3BaHUIO, Ha3bIBAHKE BEILIECTBA IO (hopmyJie. B 3ToM ciydae mporpaMMHbIA MaTEpHall U3 XapaKTEPUCTUKH
IVA noarpynnsl MOXKHO JTOHECTH HE ()parMEHTOM KapTHHBI «OPTaHUYECKHE BEIIECTBa», & KaK 4YacTh LEJIoro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTukyM» B KOHIE IEPBOTO U BTOPOT'O T'OA0B 00yUYEHUH.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KJIACC Bcero: 136 gac (2 u/nHen, 2 rona oOyueHus)

Temsl Konnuectso yacos B ToM uncne Hassanus pabot

Ha KOHTPOJIBHBIC
paboTh!

Ha MMPaKTHYECKNE
paboTEI

Paznen «IlepBoHayanbHbIC XHMIUECKHE TIOHATHSY, 144

Xumus — BakHas 00J1aCTh

1

2

IMpaxTnaeckas pabota Nel « JlabopaTopHOe 060pyROBaHIE U IPHEMEI

€CTECTBO3HAHUS U IPAKTHUECKOM
JEATEILHOCTH Y€JI0BEKA.

oOpalleHus: ¢ HUM»
IMpaxTnaeckas pabota Ne2 «OuncTka 3arps;3HEHHOH MOBapeHHOH comn”

2. BemiecTBa 1 XUMHYECKHE PEAKIIHH. 7 - 1 [Mpaktuyeckas padora Ne3 «IIpu3Haku NpOTEKaHUs XUMUYECKUX PEAKIUI»
3. KonmyecTBeHHBIE OTHOIICHUS B 3 1 - KonrtponpsHas padota Nel «[lepBoHavambHbIe XUMHYECKHE TOHSATHS, XAMAYECKIE
XUMHHU (hopMyIBI U ypaBHEHHUS 3arpsI3HEHHON TIOBApECHHOM COJIH»

Paznen «llepuonnyeckuii 3aK0H U neproaMUEcKas cucteMa Xumudeckux snementoB .M. MenaeneeBa. Ctpoenue atoma. XuMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU», 154

4.  Crpoenue aTroma 7 1 - Kontponshnas padota Ne2 «lleprnoauyeckas cucreMa XUMHYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aTomay
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[lepuoguueckuil 3akoH u
MepUOJIYECKasi CHCTEMa XUMHYECKUX
snemeHToB /.M. Menneneesa

5.CtpoeHue BeuiecTB. XUMHUYeCKas
CBSI3b.
OKHUCITUTENFHO-BOCCTAHOBHUTEIIHHBIC
peakiun

KonTponbsHas pabora Ne3 «Xnumndeckast CBS3b)

Paznen «Baxxneiuye npeacTaBuTeNI HEOPraHMYECKUX BEILECTBY, 354

XUMHYECKUX peakuit

6. Kucnopon. Bonopon. 14 2 IMpaxTnaeckas pabota Ned «[lomydeHne KHCIOpoaa ¥ H3ydEHHE €T0 CBOHCTBY
IMpaxTnaeckas pabota Ne5 «[lomydeHne Boioposia U H3ydeHHE €0 CBOUCTBY
KonTponsHas paborta Ned «Kuciopon. Bogopon»

7. Bona. PactBopbl. 5 1 [paktiueckas padota Ne6 « [IpurorosieHne pacTBOPOB ¢ OMpPEAEICHHOM
MaccOBOH J10JI€i paCTBOPEHHOTO BEILIECTBA

8. Teopust AMEKTPOTUTHIECKON 5 -

JIICCOIMAIINI

9. Baxkneiimue knaccol 11 1 KonTponbHas pabota Ne5 «OCHOBHBIE KITaCChl HEOPTaHMYECKUX COSTUHEHUIT

HEOPTraHNYECKUX COCANHEHHUN IMpakTnueckas pabota Ne7 «PerieHne sckCriepIMEHTANIBHBIX 33134 [0 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMUYECKUX COCAUHEHHID

Paznen «BemiecTBo 1 XUMHUYECKHE PEAKIU», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembr

KonmgecTBo gacos

B Tom uncne

Ha KOHTPOJIbHBIE

paboTh

Ha MPaKTUYCCKUE

padoTer

HaszBanwus pabot

Pasznen «[loBTopeHue u yriuy6iaeHue 3HaHUI OCHOBHBIX pa3zenoB Kypca 8 kiiacca «BelecTBo 1 XMMHUYECKUE peakiumny, 109

IMoBTOpeHne n yrirybneHne 3HaHUH 10 1 2 IMpakTraeckas pabota Ne 8 «Peakiuy HOHHOTO OOMEHay

OCHOBHBIX pa3ZIeNioB Kypca 8 kiacca [TpakTryeckas padora Ne9 «KadecTBeHHBIC pEakIiy B pacTBOPE»
KonTposbHas padota Ne 6 « DneKTpOIUTHYECKAS TUCCOIIHAITHS

Pasnen «MeTamisl 1 HX COeUHEHHS», 209

1. O0mme cBoiicTBa METAILIOB 4 - -

2.Metanbl ¥ UX COCIUHEHUS 16 1 1 IMpakTrueckas pabora Nel3 «PemnreHne S5KCriepIMEHTaIBHBIX 3a/1a4 110 TEMe

«MeTansl ¥ UX COSIMHEHUI»
Konrponshas pabora Ne8 «MeTtamibny

Paznen «Hemeramnel IV-VII rpynn u ux coeaunenusn», 244
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3.00mas xapaKTepucTHKa
XUMUYECKUX 371eMeHTOB VIla
rpymmsl. ['anoreHsl.

4.001as XxapaKTepucTHKa
XHMHYECKHUX 3JIeMeHTOB Via
rpynnsl. Cepa U ee COeIMHEeHUSI.

5.00m1as XxapakTepucTuKa
XHMHYECKHX JJIEMEHTOB Va
rpynmsl. A3or, pocdop u ux
COEJJMHEHHUSI.

[Ipaktuueckas padota NelO «Ilomyuenne aMMuaka u H3y4eHHE €r0 CBOHCTBY»

6.00m1as XxapakTepuCcTUKa
XMMHUYECKHUX 271eMeHTOB [Va
rpynmnbl. YTaepoa, KpeMHUHN U UX
COCJIMHEHMUS.

IIpakruaeckas padora Nell «[lomydeHue yriieKUCIOro Ta3a U U3y4CHUE €ro CBOHCTBY»
[Ipaktuuaeckas padora Nel2 «Pemienne s3KcriepuMEeHTAIBHBIX 33129 [0 TEME
«Hemeransl [V-VII rpynn u ux coeauHeHUNR»»

KontponbeHas pabora Ne7 «HemeTamisi»y

Pa3£{€ﬂ «HepBOHa‘-IaJ'[BHLIe XUMHYECKUE MMOHITHS 00 OpraHu4€CKUX BEIICCTBAXY, 104

7. IlepoHavabHbIE XUMHIECKHE
MOHSTHUS 00 OPTaHUIECKUX
BEIECTBAX

10

Paznen «O606menne Matepuana o kypcy «Heopranudeckast Xumusi», 44

13. Xumust 1 OKpy>Karomias cpeza.

1

14. O6o0uIeHNe MaTepHana 1mo
Kypcy «Heopranudeckasi XUMHsD»

3

KonrposbHas padora Ne9 «Mtorosast paboTa 3a Kypc HEOPraHHIECKONH XUMHUN

Bcero 136 g
8 KJIACC

(2 4 B HEnemM0, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBaloLWme AaHHbINA pasgen
nporpammbi,

M KONIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHOE cogeprKaHue

OCHOBHble BUAbI feATeNbHOCTU
obyuatowmxca

Pa3znen 1.IlepBoHavyaibHble XUMHYecKHe MOHATHS(14 1)
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Tema 1. XumMmusa — BakHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4eCKOH AeATEeJbHOCTH
YeJiOBeKa

(44)

Xumus 6 cucmeme Hayk. Poib xumuu 8 jcusHu yesoeeka.
Tena u BemectBa. @PusnyecKkue CBONWCTBA BEILECTB.
[IpaBuna 6GesomacHoro o6palleHusi C BeLeCTBAMH MU
JIabopaTopHBIM 060pyZoBaHUEM. YHCTble BellecTBa U
cMecu. Crioco6bl pasfeseHus cMeceil. [loHsimue o memodax
NO3HAHUS 8 XUMUU.

JeMoHCTpauumn

1. JJabopaTopHOe 060py0BaHUE.

2. Paznmunble BUABI XUMHUYecKo# nocybl. 3. 06pa3iibl
BeLIECTB.

4. Crioco6bl pasfiesieHus cMecelt (GuIbTpoBaHueE,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YeCKHe PaGoThbl
Jla6opamopHble onbimbl:

OnucaHue GU3NYECKUX CBOMCTB BEILECTB.

Pa3zesieHne cMecH € MOMOILBIO0 MAarHUTA.
IIpakmuyeckue pabomvl:

Ne 1. JlJaGopaTopHOoe 060pyZ0BaHUE U MPUEMBI 06paleHHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOH oBapeHHOU cou

PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH C IOMOLIBIO Neiarora.

PackpbIBaTb poJib XMMUHU B IPUPO/ie U XKU3HU YesI0BeKa, eé CBA3b C APYrMMH HayKaMH.

Passin4yaTh YMCTbIE BellleCTBa U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassnyaTh pusnyeckure U XMMHUYECKHE IBJIEHUS C ONIOPOX Ha onpeJie/ieHus.

OnpefiessTh NPpU3HAKU XUMUYECKUX PeaK[Mi U YCJI0BUS UX IPOTEKaHUS.

CiieoBaTh NpaBUJIaM M0JIb30BAHUS XUMUUYECKOH NMOCY/[0M U J1ab0paTOPHBIM 060pyZ0BaHUEM, A
TaKXKe paBUJIaM o6pallieHUs C XUMHUYEeCKUMH Bellle-CTBaMH B COOTBETCTBHH C
MHCTPYKLMAMH 110 BBIIIOJHEHHUIO NPAKTUYECKUX PAbOT M0/ KOHTPOJIEM TeJjarora.

[11aHUPOBATh U NPOBOJUTb XUMUYECKUH 3KCIIEPUMEHT 110 U3YYEHHIO U ONIUCAHUI0 QU3UUECKUX
CBOWCTB BeILECTB, CIOCO60B pa3/iesieHHs cMecel BelleCTB [0/ PyKOBOACTBOM Iefiarora ¢
o6CyXeHueM IJIaHa paboThI.

Hcnonb3oBaTh NpHU BEINOJHEHUH yue6-HbIX 3alaHUH U B IPOLiecce UCCIe0BaTeNbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUY€ECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa o pyKOBOACTBOM lefjarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HUHPOPMALUIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIN MOHATHUHHbBINA
anmapar Kypca XMMUH

Tema 2. BemjecTBa
M XMMUYeCKHe peaKi i
(74)

ATOMBI U MoOJIeKyJibl. XMMUUYECKHE 3JE€MEHThI. 3HAKHU

(cuMBOJIBI) XUMHYECKUX 3JIeMeHTOB. OTHOCHUTeJbHas

aToMHas Macca. [IpocTble U cioXHble BelllecTBa. ATOMHO-

MOJIEKYJIIPHOE yYEeHUeE.
XuMuyeckas dopmya.

XUMHUYECKUX 3JIeMEeHTOB. 3aKOH NnocmosisHcmea cocmasa

BaneHTHOCTB aTOMOB
geujecms. OTHOCUTe/IbHAA MOJIEKYJIIpHas Macca. MaccoBas
Jl0JIs1 XUMHY€ECKOT0 3/1eMeHTa B COeJUHEHUH.

dusnyeckne W XUMHYeCKHe SIBJIeHHUSA. XUMHUYecKas
peaxius ¥ e€ NpU3HAKU. YpaBHEHUS XUMHUYECKHUX PeaKIui.
3aKoH coxpaHeHHsi Macchbl BellecTB THIIBI XMMHYECKUX
peakui (coeAHEHNYE, Pa3JIOKeHNe, 3aMellleHe, 00MeH).
M. B. /lomoHOC08 — y4éHblii-aHYuK10neducm.

JAemoHcTpauunm

dusnyeckue sBaeHUs (pacTUpaHye caxapa B CTYTIKE,
KHUIIeHHe U KOH/IeHCaLlusl BOJBI U T. J1.).

XuMHueckue siBJeHUs (TOpeHHe CBeYH, pa3JioXKeHHe
caxapa, B3auMo/leliCTBHe CepHOH KUC/IOTBI C XJI0PUA0M
Gapus,

passioxkeHue rugpokcuga meau(1l), B3aumoeiicteue

[IpUMeHSATh eCTeCTBEHHO-HAy4YHble METO/bI TO3HAHUSA (B TOM YHCJIE HAOIO/IEHHE,
MO/JIeJIMPOBAaHMUE, 3KCIIEPUMEHT) U OCHOBHBIE ONl€PAllK MBICJIUTENbHOU J1eSITETbHOCTH
(cpaBHeHUe, kKaccubUKALMSA) A/ U3YYEHUS Bell[eCTB U XUMHYECKUX PEeaKIUH C OOPOM Ha
QJITOPUTM UJIH CXEMBI.

PackpbIBaTh CMBIC/ U3y4YaeMbIX MOHSATHH U 3aKOHOB U IPUMEHSITh 3TH MIOHATUS IPH ONKUCAHUU
CBOMCTB BellleCTB U UX NIPeBpalleHHH C OOpOoU Ha IJIaH U KJIYeBble CJ10Ba.

PazsmyaTh pusndeckue U XUMUYECKUE SIBJIEHUS], 06'bCHATD UX CYIIHOCTD C TOYKU 3peHHUs
aTOMHO-MOJIEKYJISIPHOTO YYEHHUS C OTIOPOU Ha OIpe/ieJIeHUsI U CXEMBI.

OnpefensTh NPU3HAKU XUMUYECKUX PEAKIUH, YCIOBUS UX IPOTEKAHUS.

OO6BACHATH CYIHOCTb GU3HUYECKUX U XUMHUUECKUX SIBJIEHUH C TOYKH 3pEHUsT aTOMHO-
MOJIEKYJISIPHOT'0 YYEHHUS C UCII0JIb30BAHHWEM BU3YaJIbHOH OMOPHI.

KnaccuounupoBaTb XUMHUUECKHEe peaKLUH (110 YUCTY ¥ COCTABY Pearupymoiiux u
00pa3yIOIHUXCs BEIIECTB) C ONOPOU HA CXEMBI.

CocTaBisATh GOPMYJIbl GUHAPHBIX BEIIECTB M0 BaJIEHTHOCTH U ONPE/Ie/IATh BaJIEHTHOCTb 110
dopMy1aM BelecTB € OIOPOH Ha aJIFCOPUTM YIeOHBIX JeHCTBUH.

PaccTaBiATb K03pOUIIKEHTHI B YPABHEHUAX XUMUYECKUX PeaKIIUH C OITOPOU Ha aJITOPUTM
y4eOHBIX 1eICTBUH.

Cie10BaTh MpaBUIaM 0JIb30BaHUS XUMHUYECKOH MOCYI0H U JIa6OpaTOPHBIM 060pyAOBaHUEM, A
TaKXKe MpaBUJIaM 06palieHus C Bell[eCTBaMHU B COOTBETCTBUHU C UHCTPYKI[USIMHU O BbINOJIHEHHIO
JIabOpPATOPHBIX XUMHUYECKHUX OIBITOB 10/ KOHTPOJIEM Ile/jarora.

Hcnosib30BaTh Npy BBINOJHEHUH YYeOGHBIX 3a/JaHUH U B IPOLiecce UCCIel0BaTebCKON
JlesITeJIbHOCTH HAay4HO-IOMYJISIPHYIO INTEPATYPY XUMHUYECKOTO COJleprKaHusl, ClIpa-BoY-Hble
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KeJie3a ¢ cepoH, B3aMMOo/iefiCTBHE XeJle3a C PaCTBOPOM
cosit mepu(ID)).
OmBIT, WIIOCTPUPYIOIUI 3aKOH COXpaHEHHs MacChl.

Na6opatopHble U NpakTUYeckue paboTbl

Jla6opamopHble onbimol:

[Ipumepsl pU3nIECKUX sIBJIEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJ1A).

[IpuMepbl XUMHUYECKHUX SIBJeHUH (IIPOKaJBaHHEe MeJHOU
MPOBOJIOKH, B3aUMO/IeICTBUE MeJIa C KUCJTIOTOM).

Mojesu aTOMOB U MOJIEKY.I.

[Ipaktuueckas padora Ne3. [Ipu3Haku npoTeKaHus
XUMHUUYECKUX PEAKLIUMI.

BbryucneHus

— OTHOCHUTEJIbHOM MOJIEKYJIIPHOM Macchl BEIlleCTB;

— MacCcOBOH /10JIM XUMUY€ECKOTO 3JIeMeHTa o GpopMmysie
coelMHEeHUs

MaTepHaJibl, pecypcel UHTep-HeTa 10/ pyKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CTIPAaBOYHbIX MaTepHaJ/IOB, TPAMOTHO HCIO0J1b30BaTh U3y4YeHHbIN NOHATUHHBINA
anmnapar Kypca XMMHUH

Tema 3. KosinuecTBeHHbIE
OTHOIIeHMS B XuMuH (34)

KosinuecTBo BeectBa. Mosib. MosisipHas Macca. 3aKoH
ABorajipo. MoJisipHbIH 06bEM ra3oB. PacueTsl 10 XUMUYECKOH
¢dopmy.ie. PacyeTbl MaccoOBOU 01U XUMUYECKOTO 3JIEMEHTA B
COeJUHEHHH, KOJIMYeCTBa BeLeCTBa, MOJIIPHOW Macchl.
Pac4yéTpl 10 XMMHUYECKUM YpaBHEHHUAM.

JleMoHCcTpanua:

- 06pa3Lbl BELECTB KOJIMYECTBOM OZUH MOJIb

Beruucienus:

-pacuet no ¢popmy.Jie ¥ 10 XUMUYECKOMY YPaBHEHUIO

PackpbiBaTb CMBIC/ H3yYyaeMbIX IOHATUN U IPUMEHSATb 3TH NOHATHS, a TAKXKe U3yYeHHble
3aKOHBI U TEOPUHU /1Sl pellieHUs] pacy€THbBIX 3a/ja4 C IOMOLIbIO leJjarora.

BbIYUCAATE MOJISIPHYIO MacCy BellleCTB; KOJIMYECTBO BellleCTBa, 06'bEM ra3a, MaccCy BellecTBa C
onopoi Ha o6pasel, Ha GOpPMyJIbl;

[IpoBOAUTH pacyéThl 10 ypaBHEHUSIM XUMUYECKUX PeaKLMi ¢ oopoi Ha o6pasel, aJrfOpUTM
y4eOHbIX 1eICTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BellleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06BbEMY, Macce peareHTOB WJIM MPOJYKTOB PeaKIHH.

BbicTparBaTh pa3BépHYThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C OTOPOX Ha MHPOPMAIHIO U3
y4eOHUKA U CIPaBOYHbBIX MaTEPHUAJIOB, TPAMOTHO MCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN
annapar Kypca XMMHHM € IOMOLIbI0 eJiarora.

Paszpen 3. [lepuoaudeckuii 3akoH u [lepuoaudeckas cucreMa XMMUY€CKUX 3/IeMEeHTOB /1.

H. MeHge1eeBa.

CTpOEHPIe aToMoOB. XMMH4YecKas CBA3b. OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakKnuu (15 '-l)

Tema 4. CtpoeHue aToma.
Mepnoanyeckunii 3aKoH U
Mepuogunyeckana cucrema
XMMUYECKUX 31eMEHTOB

A. N. Mengeneesa. (7 4)

[lepBble  MONBITKM  KJAaCCHQUKALHUM  XUMHUYECKUX
3/1eMeHTOB. [loHATHe O rpynnax CXOAHBIX 3JIeMEHTOB
(wesiouHble U I[eJIOYHO3eMe/bHble MeTaJ/l/Ibl, TaJOTeHBDl,
WHepTHBle Trasbl). JsemeHmoul, Komopwvle 06pasyrom
amg@pomepHble okcudbl U 2udpoKcUdbL.

[lepuoguueckas
3/71IeMEHTOB . 1. Mengeneena.

KopoTkonepuoaHnas u dauxnHonepuodHas GpopMbl

Hepno,quqecxuﬁ 3aKOH. cucrema

XUMHUYECKHX

PackpbIBaThb CMBIC/ TEPUOAMYECKOT0 3aKOHA M0/ PyKOBOACTBOM Me/arora.

[ToHMMAaTh CylLIleCTBOBaHHE EPHUOJUUECKON 3aBUCMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(M3MeHeHHe paJjuyCoOB aTOMOB U 3JIEKTPOOTPHIIATEbHOCTH) U UX COeJUHEHUH OT
MOJIOXKEHUS B IEPUOANYECKOM CUCTEME U CTPOEHHS aTOMa C UCI0JIb30BaHHUEM CXEM U TaBJIHIL,

YcTaHaB/IMBATh CBA3b MeX/1y MOJI0KEHUEM 3JIeMEeHTa B IEPUOAUUYECKOH cHCTEME U CTPOEHUEM
ero aToMma (cocTas Y 3apsij s/ipa, 061iee YUCJIO 3JIEKTPOHOB U paclpe/ie/IeHHe UX 0
3JIEKTPOHHBIM CJIOSIM) 110 06pasIyy.

[IporHO3UpoOBaTh XapaKTep U3MeHEeH!s CBOHCTB 3JIEMEHTOB U UX COeJUHEHUH 110 rpynnaM U
nepuojam Ileproanyeckoil CHCTEMBI € TIOMOLIBIO Nefarora.
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[leproanyeckol CUCTEMBbl XHMHYECKHX 3jeMeHTOB /[l
U. Menpeneesa. [leprogel u rpynnbsl. PU3udecKuit cMbICI
MOPAJKOBOrO HOMepa, HOMEpOB IlepHojia M TPYIIbI
3JIeMeHTa.

CtpoeHue aTtomoB. CocTaB aTOMHBIX fAjep. M3omonbL
JnexkTpoHbl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YEK aTOMOB
nepBblx 20 XxXUMHYeCKUX 3jeMeHTOB [lepuoaudeckoi

cuctembl /I H. MeHpeneeBa.  XapaKTepUCTHKA

XMMHUYECKOTO  3JIeMeHTA TII0 ero IOJIOKEHUI0 B
[Tepuoaudeckoit cucreMme /. U. MeHeneeBa.

3akoHoMepHOocmu  uU3MeHeHusl — paduyca  amomos
XUMUYECKUX 3/1eMeHmos, MEMAAAu4eckux u

Hememanaau4eckux ceolicme no epynnam u nepuooam.
3Hauenue Ilepuoduueckozo 3axkoHa u Ilepuoduueckolii
cucmeMbl XUMU4ecKux 3/1emMeHmos 0151 pa3eumus Hayku u
npakmuku. /. U. Mendeseed — yuéHulii u 2paxc0aHuH.
JAemoHcTpauum

KopoTkonepuoaHas v JMHHONeproAHas GOPMbI
[leproanyecKoi cUCTEMbI XUMUY€ECKUX 3/IEMEHTOB

J. U. MenpeneeBa.

O3HaKoMJIeHHe C 06pa3liaMy MeTaJIJI0B U HEMETaJlJIOB.

JNlabopaTopHble U NpaKTUUeckue paboTbl
JlabopamopHulil onvim:

B3auMozielicTBHe THAPOKCHJA LHMHKA C pacTBOpaMu
KUCJIOT U 1eJiouei

XapakTepu30BaTb XMMHYeCKHe 3J1eMeHThI IepBbIX TPEX 1€PHUOA0B, Ka/us, Ka/lbLys M0 UX
noJioxkeHuto B [lepuoguyeckoi cucreme /l. U. MeHieseeBa.

CiieioBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PATOPUH IIPH UCIOJb30BAHUU XUMUYECKOMN
nocyzibl M1 060pyA0BaHuUs 0] KOHTPOJIEM Ilefiarora.

BbicTpanBaTh pa3BépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX Ha UHOpMaL Ko U3
y4eOHHKa U CIPaBOYHbIX MaTepHasIOB, TPaMOTHO UCNO0/1b30BaTh U3yYEHHBIH MOHATUHHBIA
anmapar Kypca XMMHMH NocJle CTPYKTYPUPOBaHHUA MaTepHasla C UCI0JIb30BaHUEM KJIHIIIe.

Hcnonb30BaTh NpHy BEINOJHEHUH y4eOHBIX 3a/JaHUH TeKCTbl yYeOHMKa MocIIe
CTPYKTYpHUPOBaHUsA MaTepHasa, CIpaBoYHble MaTepuasl ([lepruoanyeckyto cuctremMy
XMMHYeCcKHX 371eMeHTOoB /[. M. MeHies1eeBa, TabMLy pacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieH B BOJI€, 3JIEKTPOXUMUYECKUH P/l HaNpsSHKeHUH MeTaJlIoB).

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLieCCe UCCIeJ0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMHUUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa oA PyKOBOACTBOM Ilefarora

Tema 5. CTpoeHue BelecTB.
XuMu4yecKas CBs3b.
OKHCJIUTETBHO-
BOCCTAHOBHTEJbHbIE PeaKIUu

(84)

Xumunueckas cBsi3b. KoBaneHnTHas (oJsipHast ¥ HEMOJIIpHast )
CBSI3b. DNIeKMpOoOmMpUYamenbHOCs amomo8 XuUMU4eckux
anemenmog. IoHHas cBsi3b. Tunst KpUCmaiiuyeckux peuemox.
CreneHb OKHUCAUTENIBHO-
BOCCTAHOBHUTEJIbHbIE peakuuu. [Iporeccbl oKUCAEHUS U

BOCCTaHOBJIeHUSA. OKHUCIUTENH U BOCCTAHOBUTEJIH.

OKHUCJIEHHA.

JdeMoHcTpanuu
OKHCINTETEHO-BOCCTAHOBUTEINILHBIE PEaKIINH: TOPEHHE,
peaxuuy pas3sioKeHus, COeIUHEHNS

PackpbIBaTh CMBICI U3y4aeMBbIX IOHATHH O] PYKOBOACTBOM I€/1arora.

OnpenensaTs BUA XUMHUYECKOH CBSA3U B COEANHEHUH C UCTIOJIb30BAHUEM CXEM.

OmnpenensTs CTENeHb OKUCIEHHUST XUMIUUECKOTO 3IEMEHTa 10 (OpMyJIe eT0 COSANHEHHS C
KCIIOJIb30BAHUEM AJITOPUTMA.

OmnpenensTs >JIeMeHT (BEIIECTBO) — OKHUCIIUTEINb U JIEMEHT (BEIIeCTBO) — BOCCTAHOBUTEIb.

OOBACHATH CYIIHOCTH NPOIIECCOB OKUCIIEHUS X BOCCTAHOBIICHUS.

CoCTaBNIATh 3NEKTPOHHBIN OaaHC ¢ y4ETOM YHCIIa OTJAHHBIX U IPUHSATHIX SIEKTPOHOB.

CocTaBisaTh ypaBHEHHE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM PEaKIIMH MO aJIrOpUTMy paszdopa
OKHCIIUTENbHO-BOCCTAHOBUTEIbHON PEAKIMH.

Vcnons30BaTh NpH BBHITIOIHEHUH YUeOHBIX 3aaHUH TEKCThI YUeOHHKa IT0CIe CTPYKTYPHUPOBAHHS

Marepuaa, ClipaBOYHbIe MaTepUallbl (IEPUOJUUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB [1. 1.
MeHpeneeBa, TabIHIYy pacTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJIEH B BOJIE, DIIEKTPOXMMUICCKUI PSJT
HAIPsDKCHUN METAJUIOB)
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Pa3zeu 2. BaxxHeillMe npeACcTaBUTE/ I HEOPraHUYeCKUX BemecTs (35 4)

Tema 6. Kucnopoga. Bogopoga,.
(14y)

Bosayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —
3JIeMeHT U TpOCTOe BeLlecTBO. HaxoxpeHune
KHCJopoJa B npupoje, ¢u3MdeckMe U XUMHYECKHE
cBOMCTBA. Peakniuu ropeHNs NPOCTHIX U CJI0KHBIX BEIlleCTB.

030H.

Tennosoll agpgdekm xumuueckoll peakyuu. IK30- H
3H/I0TEpPMHUYECKHE peakuuy, mepMoxumuieckue
ypagHeHus. Tlonstue 06 okcujax. CnocoGbl MOJyYeHHUs
KUCIOpOJa B JIaGOpAaTOPUM U NPOMBIIJIEHHOCTH.

NpUMeHeHHe KHUCJIOpPOJAd. KpYyroBOpOT KHC/I0poJa B
npupoze. TonanBo: yrosib U MeTaH. 3arpsisHeHue BO3/yXa,
yCuJieHHe TapHUKOBOTo 3¢ deKTa, pa3pylLieHHe 030HOBOT0
ciosl.

Bozopos — asieMeHT U IpocToe BelllecTBO. HaxoxaeHue
BO/IOPO/iA B IpUpo/e, GU3nyecKre U XUMUYECKHe CBOMCTBa
(Ha npHMepe B3aUMOJEHCTBUS C HeMeTa/UIaMH M
OKCH/IaMH MEeTaJIJIOB), NIPUMEHEHUE, CNOCOOLI NOMYHYEHUS.
[TonsTuHe o kucjaoTax KucaoThl U costu.

AeMmoHcTpauumn

BsaumogeiictBue pocdopa, cepsl U Kesie3a C KUCJIOPOA0OM
(BO3MOXKHO HCITOJIb30BaHHE BU/IEOOMBITOR).
OnpejesieHue cojiepKaHusl KUCJA0pO/ia B BO3yXe.
OnbIThI, IEMOHCTPUPYIOLHE YCIA0BUSI BOSHUKHOBEHUS U
NpeKpalleHUs TOpeHus.

Na6opatopHble U NpakTMYeckue pabotbl

JlabopamopHulii onbim:

O3HakoMJIeHHe C 06pa3liaMHi OKCH/JOB.

IIlpakmuyeckas paboma:

Ne 4. [lonyyeHue KKCI0pPO/ia, U3YYEHHE €ro CBONCTB.
[MpakTraeckas pabota Ne5. [Tomydenne Bogopoa v H3ydeHHe

€ro CBOMCTB.
Bovtuucnenusn

— MOJIeKyJIHpHOﬁ MacCChbI KMCJIOpOJa ¥ 030HA Ha
OCHOBAaHHM aTOMHOM MacChl XUMHUYECKOI0 3JIeMeHTa

PackpbIBaTbh CMBIC/ H3y4aeMbIX TOHATHHM U IPUMEHSATD 3TH NOHATHSA NPHU ONMHCAHUH CBOUCTB
BellleCTB U UX IpeBpallleHUH C HCI0J1b30BaHUEM ONOPHBIX CJIOB U KJIHIIE.

XapaKTepHu30BaTh (ONUCBIBATB)C ONOPOLL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
coCTaB BO3/iyXa, PU3NYeCKHe U XM-MHUYeCKHe CBOMCTBA KUCJI0PO/A, CIOCO6BI ero MoJIydeHus,
NpHUMeHeHHe U 3HaueHHe B IPUpPOo/ie U XKU3HH YesloBeKa.

CpaBHUBATb PeaKIM1 FOPEHUs U Me/lJIEHHOTO OKHCJIEHHUS C TPe/iBapUTeIbHBIM 06CyKjeHuEM
napaMeTpOB CPaBHEHHS.

Co6upatb MprUGOpPHI /151 MOJYyYEeHHUS KUCI0pOo/ia (BEITECHEHUEM BOJbI M BO3/yXa).

PacnosHaBaTb ONBITHBIM IyTEM KHUCJIOPOJ O] KOHTPOJIEM Nefarora.

Hcnosb30BaTh XMMHUYECKYI0 CHMBOJIMKY /LISl COCTaBJIeHUs GOpPMYJI BELeCTB, MOJIEKYISAPHBIX
ypaBHEHUH XMMHUYECKUX PeaKIUi ¢ yyacTHeM KUCJI0poJa.

OGBACHATD CYLHOCTB 3KOJOTMYeCKHUX ITP06.JIeM, CBA3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CrnenoBaThb MpaBuiaM 6e30MacHON paboThI B 1a60paTOPUH IPH UCIIOJIb30BAHUH XUMUYECKOH
NOCYZAbl U 060pYJOBaHHs 10/, KOHTPOJIEM I1€/Jarora, a Takke NpaBU/IaM 00palieHus ¢
rOpIOYMMHU BellleCTBAMH B ObITY.

[l1aHMpOBATE M OCYIeCTBIATh HA IPAKTHKe XMMHUYeCKHe 3KCIIepUMEeHThI, IPOBOJUTh
Hab6JII0JeHHs, ZieJIaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepU-MeHTa 10/, pyKOBOCTBOM Ilefarora.

YuyacTBoBaTb B COBMeCTHOM paboTe B rpyIIe.
Hcnonb3oBaTh NpHU BBINOJHEHUH YUeOHBIX 3aJJaHUH U B Ipoliecce UCCIel0BaTebCKON
JlesITeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePaTypy XMMHUECKOT0 COZep>KaHUs, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o pyKOBOACTBOM lefarora.

BbicTparBaTh pa3BépHyThble MMCbMEHHBIE U YCTHbIE OTBETHI C OOPOH Ha MHPOPMALIMIO U3
y4ebHUKa U CIPaBOYHbIX MaTe-
pHaJIOB € ONIOPOM Ha MJIaH, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca
XUMHH

Tema 7. Boga. PacTBopsbl.
IloHATHE 06 OCHOBAHUAX

Boga. Ee coctaB. Ctpoenue. Mosekybl. Qusuveckue
ceoticmea 800bl. Boda kak pacmeopumesib. PacTBoOpHI.

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATUH U NPUMEHATDb 3TH NOHATUA IPU OITUCAHUHN CBOMCTB
BelleCTB U UX npeBpaLueHm?l C [IOMOLIbIO Teaarora.
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(54)

Ilonamue o pacmeopumocmu eeujecms 8 gode. [lToHsamue o
HACbIUJeHHbIX U HEHACbIWeHHbIX pacmgopax. MaccoBasi 1015l
BelllecTBa B pacTBope. PacyeT MaccoBo# 0.1 BelecTBa B
pacTBope (MpoLeHTHAs KOHILEHTPAIHsi).

Xumuueckue ceolicmea 600bl (pasnosceHue, peakyuu c
HampueM, okcudoM Kaavyus, okcudom cepbutlV [loHsamue 06
ocHosaHusiX. Posnb pacmeopoe & npupode U 8 XHCUSHU
yenosexka. Kpyzosopom eodel 6 npupode. 3arpsi3HeHHe
NPUPOAHBIX BoJ. OXpaHa ¥ 0YMCTKA MPUPOAHBIX BOJ,.

AeMmoHcTpauumn

JJ1eKTpOJIM3 BO/Ibl; CHHTE3 BO/Ibl; B3AUMO/I€HCTBHE BOJbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMaTEPHUAJIOB).

PacTBOpeHHe BelecTB ¢ pa3/IMYHON pacTBOPUMOCTHIO.
HccienoBaHye pacTBOPOB KUCJIOT U 11eJI0Yei ¢ TOMOILbI0
WH/JMKaTOPOB.

Na6opaTopHble U NpaKTUYecKue paboTbl
IIpakmuyeckas paboma:

Ne 6. [IpurotoB/ieHHe pacTBOPOB C ONpese/IEHHON
MacCcOBOH Jj0J1e¥ paCTBOPEHHOTO BELECTBA.

XapakTepu3oBaTh $pU3NYeCKHe U XUMUYECKHUe CBOMCTBA BOAbI, €€ pOJib KaK PaCTBOPUTEJIS B
MPUPOJIHBIX MPOLECCAX C ONOPOH Ha IJIAH U CXEMY.

CocTaB/ISITh ypaBHEHUS] XUMUYECKUX PeaKIUi C y4acTHeM BOJbI C OTIOPOH Ha CXeMY.

OOGBSACHATD CYLHOCTD 3KOJIOTHYECKHX TPO6JIEM, CBA3aHHBIX C 3arpsiI3HeHUEM NPHUPOIHBIX BOJ,
CIoco6bI OYUCTKHU BOABI OT IPUMeCeH, Mephl 110 OXpaHe BOJ| OT 3arpsi3HeHUs ocsIe
pe/BApUTEIBbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

[I1aHUpPOBATE U OCYIECTBIIATh HA MPAKTHKE XUMUYECKHe IKCIEPUMEHTHI, IPOBOJAUTD
Hab6JII0JeH s, 1eJIaTh BbI-

BO/IbI 10 pe3yJIbTAaTaM 3KCIEPUMEHTA 0Jf KOHTPOJIEM I1e/Iarora, C UCIOJIb30BaHUEM KJIHLIE.

CnenoBaThb NpaBuiaM 6e30MacHON paboThl B JaGOPATOPHUU NPH UCIOIb30BAHUU XUMUYECKOH
ocyibl 1 060pyAOBaHUs O KOHTPOJIEM IIeJarora.

[IpoBOAUTD BBIUKUCIEHHUS C IPUMeHEeHHEeM IOHSTHS «MaccoBasi [10Jisl BellleCTBa B pacTBOpe» C
oTnopoi Ha GOpPMyIbl.

HWcnosib30BaTh NPH BBINOJHEHUH YYeOHBIX 3alaHUH U B ITpoliecce UcCae0BaTelbCKOM
JesITeJIbHOCTH HAyYHO-MOMYJISIPHYIO JIMTEPATYPY XUMUYECKOTO COJlepKAHMUS, CIPABOYHbIE
MaTepuasbl, pecypcbl MHTepHeTa oJ pyKOBO/CTBOM Ilejiarora.

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OOPOM Ha HHPOPMALHIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIA TOHATHUWHBIA
anmapar Kypca XMMHH I10cJle IpeJiBapUTeJbHOI0 CTPYKTYPUPOBaHUs MaTepHasa.

Tema 8. d1eKTpo/IMTHYECKAA
Auccouranus. XuMudecKue
peakuuu B pacTBopax

(54)

Teopus
DnekTponuTHYecKas

SHGKTpOHI/ITI/I‘IeCKOﬁ JUCCOLHUAIINH.

JUCCOIHAIIAsA. SHSKTPOJ'II/ITLI n

HEJJICKTPOJIUTHIL. KaTI/IOHBI, aHHOHEBL. Mexanuszm 0uccouua14uu
eeujecme C pa3iudHbvIMU suoamu xumudeckou ceazu. Ilowsmue
ocmenerHu buccouuauuu. CHuIIbHEIE ¥ C1a0bIe OJIEKTPOJIUTHL.
Peakun woHHOTO obmena. YcmoBus MPOTCKaHUA peaKHI/Iﬁ
HOHHOTO 00OMEHa 1o xoHma. IToaHbIe B COKpaIIIéHHLIe HOHHBIC

YpaBHEHUSI peakuuid. XUMHUECKHE CBOWCTBA  KHUCIOT,

OCHOBaHHI H coONed B CBeTe MpPEICTaBICHUA 00

3JIEKTPOJUTHIECKOM qucconanuy. KauecTBeHHbBIE peakiiy Ha

KaTHUOHbl W AHWUOHBI: HMOHBLI XJIOPHA-, 6pOMl/Ill-, uoauna-,

cynbdar-, kapOoHaT-, CHIIMKAT-, hocdar- aHHOHBI; THIPOKCHI-

HOHBI, KaTHOHbBI AMMOHHWA, Mar”Hufd, KajlblIWUA, aJKOMHHUA,

xene3a (2+) u (3+), mexu (2+), IMHKA, MPUCYTCTBYIOLINE B
BOJHBIX PacCTBOPaX.

PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATHH, @ TAKXKe CMBICJI TEOPUH 3JIEKTPOJTUTHYECKOH
JIMCCOLIMALIUH C OTIOPOM Ha CXEMBI.

OGBbACHATD NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PaCTBOPOB C OMOLIbIO eAarora.
CocTaBJATb ypaBHEHUS JJUCCOLMALMU KUCJIOT, LeJI04el U COJIeH, MOJTHbIE U COKpaILéHHbIE
HMOHHbIE yPaBHEHUS] XUMUYECKHX PeaKLMi HOHHOT'0 0OMeHa.

[11aHUPOBATD U OCYLECTBJISATh HA IPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTBI, TPOBOJUTD
Hab6JII0/IeHus, 1eJIaTh BbIBO/IbI [10 Pe3yJIbTaTaM 3KCIIEpUMEHTA MOCJIe TPeABAPUTENbHOM
paboThL.

CrneoBaThb npaBuiaM 6e30MacHOi paGoThl B IaGOPaTOPUH NMPH UCTOIb30BAHUH XUMUYECKOH
ocy/ibl M1 060pyZ0BaHUsI 0] KOHTPOJIEM Ilefarora.

[Ipou3BOUTE BEIYMCIEHHS 10 XUMUYECKHUM YPaBHEHUSM.

BeIcTparBaTh pa3BEépHyThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha MHPOPMALIUIO U3
y4e6HUKa U CIPAaBOYHBIX MaTEepPHAJIOB, TPAMOTHO UCIO0JIb30BaTh U3YYeHHbIN MTOHATUHHBIN
amnmapar Kypca XMMHH I10CJIe IPe/iBapUTEeNbHOI0 CTPYKTYPHUPOBAHUsI MaTepHasa.

Hcnonb30BaTh NpHY BEINOJHEHUH y4eOHBIX 3aJlaHUH U B TPoLiecce UCCIe0BATeTbCKON
JleATe/IbHOCTH HAYYHO-TIONYISPHYIO INTEPATYPY XMMUYECKOI'0 COZlepXKaHus, CIpaBOYHbIe
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JleMOHCTpauuu

JneKTprYecKas MPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIDKEHHE HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbIThI, UIJIIOCTPUPYIOLHE IPU3HAKH IPOTEKAHUS
peaknui HOHHOro o6MeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThbl

JlabopamopHblil onbim:

Peakuu HoHHOI0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cyabdara megu(1l) u ménoun, kapboHaTa HATpUA U
COJITHOM KMCJIOTBI, peaKLus HeHTpalu3aluy Mexay
TUJPOKCUOM KaJIusl U COJITHON KUCJIOTOM.
Bouryucaenus

— 10 ypaBHEHUSAM XUMHYECKUX PeaKLUN

MaTepHaJibl, peCypCbl I/[HTepHeTa IocJie KOHCYJIbTallUH C IefaroroMm

TeMma 9. OCHOBHBI€E KJIACChI
HeOopraHu4ecKmx
coeUHEHUH

(1149)

Knaccudukanus HeopraHM4eCKUX COeIMHEHUH.

OKCHABL: cOCTaB, kKJaaccuduranus (OCHOBHbIE, KUCIOMHbIE,
am@pomepHble, Hecos1eobpasyroujue Ha npumepe okcuda
yesepoda Il u okcuda azoma Il), HomeHkaaTypa [losyveHue u
XUMHYEeCKHe CBOMCTBA OKCH/I0B (B3aUMOJIeHCTBUE C
BOJIOM, KUCJIOTAMH, LieJI04aMHu).

OcHOBaHUsI: COCTAB, KJaccubuKamus (1eJ041 U
HepacTBOpPHMbIe OCHOBAaHUs), HOMEHKIATYpa, dusnyeckue
Y XMMU4YeCKHe CBOMCTBA (B3aUMO/IEHCTBHE C OKCUIAMU
HeMETAJJIOB, KUCJIOTaMHU, COJISIMH ), CNOCOObI NOAYHYEHUS.
KucnoTsl: cocTas, kiaccuduKkays, HOMEHKJIATYPA,
¢dusnyeckre U XUMHUYeCcKre CBOMCTBA (B3aHMO/IeCTBHE C
MeTaJlJlaMH, OCHOBHbIMH OKCHJaMH, OCHOBAaHHUAMH,
COJIIMM Ha IpUMepe COJITHOW U CEpHOM KUCJIOT), Cnocobbl
nosay4eHusi. Psi ak THBHOCTH METaJLJIOB.

Couu (cpeZiHMEe): HOMEHKJIATYPa, CHOCOGLI MOJTyYeHUs,
B3aMMO/IEHCTBHE COJIel C MeTalJlaMU, KUCJIOTaMH,
111eJ109aMH U COJISIMU.

FeHeTHYeCcKasi CBSI3b MEX/Y KJIaCCAMH HEOPraHHUYeCKUX
coeuHeHUH. ['eHeTHYecKue psAabL. [ToHsmue 06
amg@omepHbix 2udpokcudax (Ha npumepe UHKA U
AAIOMUHUSL): XUMUYecKue ceolicmea ezaumodelicmaue ¢
Kuc0mamu u Wes04amu, pas/ioxceHue npu HazpesaHuu.

JAemoHcTpauunm

06pa3sibl HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB.
B3auMogelicTBue pacTBOpa CEpHOM KMCJIOThI C OKCUA0M
megu(1D).

Peakuys HeHTpasr3anyu.
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OnpeieneHne OCHOBHBIX KJIACCOB HEOPTaHHMYCCKUX COCTUHCHHIA 110 MIa0JIOHY.
CocraBieHne cXeM CTPOCHHSI OCHOBHBIX KJIAaCCOB HEOPTaHWYECKUX COCAMHEHUI HAa OCHOBE
onpeneneHus.

CocraryieHre ()OpMyJI OCHOBHBIX KJIACCOB HCOPTaHMYCCKUX COCIMHCHHUN M Ha3bIBAHUE UX IO
MEXIYHAPOHOM U TPUBHAIEHONW HOMEHKIIATYPE C HCIIOJIb30BAHUEM OTIPEIICIICHUS U TaOJIHIIbI
pacTBOPUMOCTH.

KnaccuduimmpoBanue n3y4aeMbIX BEIIECCTB MO COCTABY M C80LICMEaM C OTIOPOH Ha ONpeICICHH S,
CXEMBI H TaOJIUITY PACTBOPHMOCTH.

CocraBieHne TabIHIIBI TEHETHIECKUX PSIOB U CXeMBI «I eHeTHuecKas B3aUMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHMUECKUX COEIMHEHHI M0/1 PYKOBOJICTBOM Ie/1arora.

[IporHo3upoBaHKE CBOMCTB BEUIECTB HA OCHOBE OOIIMX XHMHYECKUX CBOMCTB M3Y4E€HHBIX KIIACCOB,
TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCS C UCIIOJIb30BaHUEM CXeMbl «[ eHeTHuecKas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHHIT» 101 PYKOBOJICTBOM Te/iarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN peakuil, WILTIOCTPUPYIOIIMX XMUMUYECKUE CBOMCTBA
W3YYEHHBIX KJIACCOB U CNOCOObL NOYHeHUs BEIECTB U3YUEHHBIX KJIACCOB, TPYIII, a TAKXKe
MOATBEPKAAIONINX TEHETHIECKYIO B3aUMOCBSI3b MEX/y HUMH, C OITIOPOii Ha BepOaIbHYIO CXeMy B
KauyecTBE 3pUTENILHON OTOPHI.

CocraBiieHHE MOJICKYJISIPHBIX YPABHEHHI PEaKIUii O CXeMaM C MPpeIBapUTEIbHBIM 00CYKICHHEM
BHIOOpA PEearupyroIiX BEmeCTB.

Brruncnenue no ypaBHeHUSIM XUMHUECKUX PEeaKLUi KoauyecTBa, 00bEMa, MacChl BEIECTBA 110
KOJIMYECTBY, 00BbEMY, Macce peareHTOB WU MPOIYKTOB PEAKIINH MO aJrOPUTMY.

[InanupoBaHUe U OCYLIECTBICHHE HA IPAKTUKE XUMUYECKOTO SKCIIEPHMEHTA M HaOIIOACHHUS MO
PYKOBOACTBOM YUYMTEJISI.

DopMmynrpoBaHKUE BBIBOJOB IO pe3yIbTaTaM dKCIIEPUMEHTA C UCII0JIb30BAaHUEM OTIOPHBIX CJIOB.
DopmynrpoBaHie ¢ TOMOUIBIO TIeJarora ¥ BEITOJHEHUE TIPaBIIT O€30IIaCHOM paOoTHI B Ta00paTopuu
MIPY WCTIOTIh30BAHUU XUMHIECKOM MOCYIBI 1 000pYIOBaHHS.

Vcnonp3oBaHue NpH BBIOJHEHUN YUeOHBIX 33/IaHU M B POLIECCE HCCIIE0BATEIBCKOI IS TEIbHOCTH
Hay4YHO-TIONYJIIPHOM JINTEPATYPbl XUMUYECKOIO COJAEPHKAHMs, CIIPABOUHBIE MaTepHalIbl, PECYPCHI
WHTtepHeTa, ocyiecTBIeHNE BEIOOPA M0 pYKOBOACTBOM HACTABHUKA.




BriTecHeHUe OZHOT'O MeTaJljla APYTI'MM U3 paCTBOpPaA COJIH.

NabopatopHble 1 NpakTUYeckue pabotbl
JlabopamopHble onbimuil:

B3anmogelicTBUe KUC/IOT C MeTalJIaMu.

[TonydyeHue HepacTBOPUMbIX OCHOBAHHM.
B3auMogelicTBUe HepaCTBOPUMBIX OCHOBAaHUM C
KHUCJI0TaMH.

PaznoxeHue rugpokcuaa meau(ll) npu HarpeBaHUM.
IIpakmuyeckas paboma:

Ne 7. PelieHue 3KciepUMeHTa/IbHBIX 3a/ja4 110 TeMe
«OCHOBHBIE KJ1aCChbl HEOPTaHUYECKUX COeJUHEHUI».

BbiqucneHusi
— 110 ypaBHEHUSIM XUMHYECKUX PeaKLINI

BeicTpanBanue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C ONMOPOH Ha HHGOPMALUIO U3
yueOHHKA U CIIPAaBOYHBIX MaTepPHaJIOB, IPAMOTHOE HCIOJIb30BAaHUE H3YUYEHHOTO MOHATHHHOTO
anmapara Kypca XMMHUH C UCIOJIb30BaHHEM IIaHa, OMOPHBIX CJIOB, aITOPUTMA.

Paspen 3. Bewectso n xmumuyeckue

peakuum, 44

Tema 10. Xumuueckme peakuumm.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKuuii (4u)

ITlonsamue o CKopocmu XUMUYECKou peaxkyuu. @aKmOpbl,
elusAwue Ha CKopocmb XUMUYECKOU peaxkyuu. Tlonsamue o
COMOCEHHbIX U 2emEPOCEHHbIX pPEeaAKYUsX. Honsmue 06

06pamuMblx u Heo6pamuMblx XUMUYECKUX  peakyusx.

Tousmue o XUMUYECKOM paesHosecuu. CMemeHue

XUMUHYECKO20  pABHOBECUAL. @aKmOpbl, siauAwowue Ha

CKOPOCMb XUMUYECKOU PeaKyuu U NON0HCEHUEe XUMULECKO20
pasnogecusi. Kiaccugukayusi  xumuueckux peaxyuii no

PA3HbIM OCHOBAHUSAM.

PackpbIBaTh CMBICI U3y4aeMbIX IOHATUN U IPUMEHSTh 3TU OHATHS IIPU ONIUCAHUM CBOIMCTB BELIECTB U

HX IpeBpaIleHHUH.

KnaccuduimpoBats XMMHIECKHE PEAKIMU MO PA3THIHBIM IIPH3HAKAM.

Y cTaHaBNMBATh 3aBHCHMOCTH CKOPOCTH XUMHUYECKOH PEAKIHH OT Pa3INIHBIX (PaKTOPOB MO

PYKOBOJCTBOM YUHTEIIS.

[IporHO3HUpOBaTh BOZMOXKHOCTH MPOTEKAHUS XMMHUUECKHUX MIPEBPALLEHUH B Pa3IMUHbIX YCIOBUAX IOCIIE

HpeBapUTEIbHON PabOThIL.

DnpenensiTs OKHCIUTENs U BoccTaHOBUTENH B OBP.

CocTaBIATh AIIEKTPOHHBIN OallaHC PeaKIIHy.

[Tpou3BOAUTH BEIYMCIECHHS 10 XUMUYECKUM YPaBHEHHSIM 110 aITOPUTMY.

BrICTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE H YCTHBIE OTBETHI C OTIOPOif Ha MHGOPMAINIO N3 yIeOHHKA 1
CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIOIB30BaTh N3YUCHHBII MOHATHIHBIN anmapar Kypca XUMHA
TI0CJIe TIPEeIBAPUTENHFHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Vcrionp30BaTh MY BBITOIHEHUH YYeOHBIX 3aJJaHUH U B TIPOLECCE MCCIIeA0BATENbCKON eI TENbHOCTH
Hay4YHO-TIONYJIAPHYIO JIUTEPATYPY XUMHYECKOIO COIEPIKAHMS, CIIPABOYHBLIE MAaTEPHAILI, PECYPCHI
MHTepHeTa nocie KOHCYIbTALMU C II€1ar0rOM.

PacKpbIBaTh CMBICI H3y4aeMbIX MOHTHI, a TAKKe CMBICI TEOPHH HIIEKTPOIUTHYECKON UCCOIUALUY C
OTIOPOH Ha CXEMBI.

DOBSICHATH MPUYMHBI JICKTPOIPOBOTHOCTH BOIHBIX PACTBOPOB C TIOMOIIIBIO TIEAarora.

CocTaBiATh ypaBHEHHs UCCOLMALIUY KUCIIOT, LeJI0Yel U coJleil, TOIHbIE U COKpAIEHHbIE HOHHbIE
YpaBHEHUS XMMUYECKUX PeakIMii HOHHOTO 0OMeHa.

r[J'IaHI/lpOBaTb U OCYHIECTBJIATH HAa MPAKTUKE XUMHUYECKHUE DKCIIEPUMEHTBI, IIPOBOAUTH HaGJ’[}OlICHPIﬂ,
JIeTaTh BBIBOJIBI IO pe3yIbTaTaM SKCIICPHMEHTa MOCIIe IPeIBAPUTEILHON PadoOThL.

CremoBaTh npasmiaM 6e30macHO paboTHI B TaOOPaTOPUH IIPH UCTIOIB30BAHNH XMMUUECKOH ITOCYIBI X
000pyI0BaHUS O KOHTPOJIEM Iearora.

[Ipon3BOANTE BEIYMCIICHAS IO XUMHYECKIM YPaBHEHHSM.

BeICTpanBaTh pa3BEPHYTHIE MHCbMEHHbIE U YCTHBIE OTBETHI C ONOPOil Ha NH(POPMALHIO U3 yIeOHHKA U
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CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO HCIOIb30BaTh H3yUEHHBIH MOHATUIHBIN anmapar Kypca XUMUT
TOCJIe MPEIBAPUTENBHOTO CTPYKTYPUPOBAaHUS MaTepuaa.

Vcrionp30BaTh MY BBITOIHEHUHN YIEOHBIX 3aJJaHUH U B IIPOIECCE HCCIIEN0BATENbCKON eI TeIbHOCTH
HAy4YHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJICP KaHUsl, CIIPABOYHBIEC MAaTepHabl, PECYPChI
HuTepHeTa nocne KOHCYNbTallUU C IEJaroroM

9 KJIACC

(2 4 B HEZEMIO, BCETO 68 1)

MpumepHble TeMbl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yuyeHune

OcHOBHOe cogeprKaHue

OCHOBHbIE BUAbI AEATENbHOCTU
obyuatowmxca

Paspes 1. BemecTBo M XMMHYecKHe peakiyu (104)
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IloBTOpEHUE U YTIyGIeHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Iepuoauueckuii 3akoH. Ilepuonnyeckas cucreMa XMMHUYECKHX
anemenToB Jl. 1. Menneneea. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KU, KAUIBIUSI U HX
COCJIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B
NEepPUOJMYECKOH CUCTEME U CTPOCHUEM HX aTOMOB.
Knaccuduxanus n HOMEHKJIaTypa HEOPraHMYECKUX BELIECTB
(MexIyHapoIHas U TpPUBUANIBHASA). XUMHYECKUE CBOWCTBA
BEILIECTB, OTHOCSAIINXCS K Pa3INUHbIM KJlaccaM
HEOpPraHM4YeCKuX coeuHeHul. I'eneTnueckas cBsA3b
HEOpraHM4eCKUX BELEeCTB.

CTpoeHue BellecTBa: BUABI XMMUYECKON CBSI3H U TUIIBI
KPHCTAININIECKHUX PEIIETOK. 3a6UCUMOCIb CEOLUICE Geuyecis
OM UX CMpPOEHUSL.

XuMH4ecKre peakuy. KITacCH(PHUKAIHS XUMIIECKUX PEaKIui
10 Pa3INIHBIM OCHOBAHHSM.

Teopus 31eKTPOIUTUIECKON TUCCOLUALIIN

JleMOoHCTpauuu

1. Mogeiu KpUCTaIJINYeCKUX PelléTOK HeOpraHU4ecKUx
BelleCTB.

2. KopoTkonepnoaHas 1 JUTHHHOTIEPUOIHAS (POPMBI
Ilepuoanueckoil cUCTEMBI XMMUYECKUX 3JIEMEHTOB

. . Menneneesa

IpakTnueckas pabota Ne8 «Peakiiun HOHHOTO OOMEHa)
IMpakTnueckas pabota Ne 9 «KauecTBeHHbIE peaKIM1 HA HOHBI
B pactBope".

KontponbHast padoTta Ne6 «neKTpoIuTHIECKAsT TUCCOIHAIIHS»

XapakTepu3oBaTb XMMUYECKHE 3JIEMEHTHI IEPBBIX TPEX IEPHUO/I0B, KAJUA U KaJbLUA 110 UX
noJsioxkeHu1o B [lepuosudeckoit cucreme /Jl. . MeHiesieeBa ¢ onopoit Ha aJlrTOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOpraHUYeCcKHe BellleCTBA U3y4eHHbIX KJIACCOB C ONOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 06LME XUMUYECKHE CBOMCTBA BELIECTB Pa3/IMYHbIX KJIACCOB, IOATBEPKAATh
CBOWCTBA NPUMepaMH MOJIEKYJISIPHBIX YPaBHEHUUM XUMHUUECKUX PeaKLUH C OIIOPO Ha CXeMY.

OnpezensiTh BUJ XUMUY€ECKOH CBSI3U M THI KPUCTAJIJIMYECKOM PEIIETKH BeleCTBa C ONOPOM Ha
cxXeMmy.

[IporHo3upoBaTh CBOKWCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHUS NOCJIE IPEABAPUTENBHOTO
pas6opa.

BoicTparBaTh pa3BEépHYThbIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yue6bHHUKA U CTPAaBOYHBIX MaTePHUA/IOB, TPAMOTHO HCII0JIb30BaTh U3y4YeHHbIN
MOHATHUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpH BHIIOJHEHUH Y4eOHBIX 3alaHUH U B [Tpoliecce HCCleL0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATyPy XMMUU€ECKOT'0 COZePKaHUs, CIPaBOYHbIE
MaTepuasel, pecypcsl UHTepHeTa N0 pyKOBOACTBOM lefjarora.

PackphIBaTh CMBICI TEOPHH MEKTPOIUTHYECKON Ancconuanuu. OObICHATD MPUYHHBL

3JIEKTPOIIPOBOAHOCTH BOJIHBIX PACTBOPOB;

CoCTaBJIATh YpaBHEHHS JMCCOLMAIINM KUCIIOT U ILETI0YEH, TOIHBIC M COKPAIEHHbIE XMMUYCCKUE

YpaBHEHHUS] XUMUYECKHX PEaKIMii HOHHOro 0OMeHa.

Pazzaen 3. HemeTaniibl

U UX coeAUHeHus (24 1)

Tema 3. O6mas
XapaKTepUCTHUKaA
XMMHYECKHUX 3/ieMeHTOB VIIA-
rpynnsl. I'asoresnt

(44)

O61as XxapaKTepUCTHKA rajoreHoB. 0CO6GeHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIsl HUX
cTeneHu okucaeHus. CTpoeHue U pU3nvecKre CBOKWCTBA
HPOCTBIX BEIECTB — rajJoreHoB. XUMHYECKHe CBOHCTBA Ha
npuMepe xjiopa (B3auMo/IeiCTBHE C MeTa/JIaMH,
HeMeTaJIJIaMU - BOJJOPO/IOM U KUCJIOPOJ0M,
weao4amu).XnopoBoopo. CossiHasi KUCIOTa,
XMMHYeCKHe CBOHCTBA, No/y4eHue, TpUMeHEHHE.
KauecTBeHHbIEe peaKLMY Ha raJIoTeHU/-UOHBL. Jelicmsue
X/10pa u X210p08000opoda HA OP2aHU3M He/N08eKd.

006BACHATD 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB HEMETAJIJIOB U UX COeJTUHEHUH B
npe/ieJiax MaJibIX TIEPUO/IOB U TVIABHBIX MOATpyI [leproarieckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS X ATOMOB C UCIIOJIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHe CBOMCTBA MMPOCTHIX BEIIECTB raJlOTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBOI0OPO/Ia, XJIOPH/Ia HATPUS ), CIIOCOOBI UX
MoJIy4YeHUs], IpUMeHeHHe U 3HaYeHHe B MPUPO/JIE U )KU3HU YeJIoBeKa Mocyie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpeiesisiTh raJIOT€HU/I-UOHBI B PACTBOPE C UCIOJIb30BaHHEM TabJIUIbI "XapaKTepHble
peaKIuy Ha aHUOHBI".

[11aHUPOBATh U OCYILIECTBJISATh HAa MPAKTHKE XUMUUYECKHE 3KCIIEpUMEHThI, IPOBOAUTD
HaG6JII0/IeHHs, 1eJIaTh BBIBO/IbI 10 Pe3yJIbTaTaM 3KCIIepUMEHTA MOCJIe IPe/IBapUTeNbHON
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BakHelive XJIOpUAbI U UX HAXOXKe€HHUe B IIpHUpoJe.

JeMoOHCTpauumu

BuseomMaTtepuasibl: raJoreHbl U UX COeJUHEHMUS.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHble ¥ NpaKTH4YeCKHe Pa6OThI
JlabopamopHulil onbim:

Pacno3sHaBaHuUe XJ1I0pU/-MOHOB.

paboThL.

CrenoBaTh MpaBuUIaM 6€301MacHON paboThI B 1a60paTOPUH IPH UCII0JIb30BAHUH XUMUYECKOH
nocyZpl 1 060py10BaHUA N0/, PYKOBOJCTBOM eiarora.

BoicTpanBaTh pa3BépHyThle NUCbMEHHBIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CTIPaBOYHbIX MaTepHaJIOB, TPaMOTHO UCNO0/b30BATb U3yYEHHBIH MOHATUHHBIA
anmnapar Kypca XUMHH.

HWcnosib30BaTh NPU BbINOJHEHUH YYe0HbIX 33JaHUH U B IPOLECCE UCCIEI0BATENbCKON
JleATEIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlePXKAHUS, CIPaBOYHbIE
MaTepuaJbl, pecypcbl HUHTepHeTa

Tema 4. O61asn
XapaKTepUuCTUKa
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 4)

0611as xapaKTepHUCTHKA 3/1eMeHTOB VIA-rpynnsl.
Oco6eHHOCTH CTPOEHHS aTOMOB 3TUX 3/IEMEHTOB,
XapaKTepHbIe J/Is1 HUX CTeNeH!U oKucaeHus. CTpoeHue U
¢dusnyeckre CBOMCTBa NPOCTHIX BEIECTB — KUCJI0pOJa U
cepbl.

AnnotponHbsle MoAUGUKALUY KUCJI0PO/A U CEPBI.
Xumuyeckue CBONCTBaA cepbl. CEPOBO/IOPO/I, CTPOEHHUE,
du3snYecKkre U XMMUYECKHe CBOHCTBA (KUCIOTHbIE
BOCCTaHOBUTeJbHBIE). OKCU/ABI Cepbl KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCUA0B. CepHasi KUCJI0Ta, PU3nuecKue

Y XMMHUUYeCKUe CBOUCTBA (001He KaK MpeICTaBUTE s
KJIacca KMCJIOT U crnelfudruiecKre), IpUMeHeHHe.
CepHuUCTas KMCJIOTA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIULIEHHO20
cnocoba noJyveHus cepHoll kuciomol. COJIA CepHOU
KHUCJIOTBI, KayeCTBeHHasl peaKLiis Ha Cy/IbdaT-HoH.
Haxoxx/ieHue cephrl U eé coeAUHEHNH B IPUPO/IE.
Xumuueckoe 3azpsisHeHue oKpyrcarouell cpedsl
coeduHeHUAMU cepbl (KucaomHble doxcou, 3aeps3HeHue
803Jyxa U 8000éM08), ChOCO6bl €20 NpedomaepaujeHus..

JleMoOHCTpauuu

Konnexnuu (BugeomMaTepuabl): cepa v eé coeAMHEHUS.
O6yrarBaHMe caxapa NoJ AelicTBueM
KOHLIeHTPUPOBAHHOM CEPHOU KUC/IOTHI.

JlaGopaTopHbIe U NPpaKTUYeCKHe paGoThl
JlabopamopHble onvimbvl:

O6HapyxeHHe cy1bpaT-HOHOB.

B3aumoiericTBHe pa36aBJIeHHONU CEPHON KUCIOThI C
IIMHKOM. BoIyucaeHus

0 ypaBHEHUSAM XMMHYECKHX PeaKIHii;

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VIA-rpynnsl 1 ux
coeHEeHUH
C y4ETOM CTPOEHUS UX aTOMOB C ONIOPOH Ha cxeMy "H3MeHeHUe paZiuycoB B OArpynmnax".
XapakTepusoBaThb GpusnyecKue
Y XMMHU4YeCcKHe CBOHCTBA IPOCTOTO BellleCTBa Cepbl U eé coeJUHEeHUH (cepoBoj0po/a, OKCHU/I0B
Cepbl, CEPHOU KUCJIOTHI, Cyb}ATOB), CIOCOOBI UX OJAYYEHUS], TPUMEHEHNUE U 3HAYEHHUE
B IPUPO/ie U >KU3HU YesI0BeKa C OITOPOM Ha CXeMy U IlJIaH.

OnpezensiTh HaJW4YMe Cy1bGaT-MOHOB B PacTBOPE.

OOGBACHATD CYLHOCTb 3KOJOTHYECKUX IPOGJIEM, CBS3aHHBIX C TepepaboTKON coeAMHEHUH cephl
nocJie CTpyKTypUpOBaHUsI MaTepHasa.

[I1aHMpPOBATh U OCYLIECTBJAATh HAa MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI, IPOBOAUTD
Hab6JII0IeHHs], IeIaTh BBIBOABI 10 pe3y/IbTaTaM 3KCIIepUMeHTa.

CneznoBaTb NpaBuaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
nocy/ibl M1 060pyA0BaHus 0/ pyKOBOACTBOM Iefiarora.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHUYECKHUM YPaBHEHUSIM 110 aJITOPUTMY.

HWcnosib30BaTh NpHY BBINOJIHEHUH YUe6OHbIX 33/JaHUHM TEKCThI yyeGHMKA, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUYeCKHUX 3jieMeHTOB /I U. MeHzeieeBa, Tab Uiy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH pA/J| HallpsKeHUH
MeTaJlJIoB).

HWcnoabp3oBaTh NpY BbINOJTHEHUH yueb-

HBIX 33/JaHUH U B IpoLiecce UCCIel0BaTebCKOH AeATebHOCTH HayYHO- oMy IAPHYIO0 JINTepaTypy

XUMHUYECKOT0 COlep>KaHHUs, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa

10C/Ie KOHCYJIbTALUH C 1elaroroM
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Tema 5. O61as
XapaKTepHCTHKa
XMMHUYECKHUX 31eMeHTOB VA-
rpynnsl. A3oT, pocdop u ux
coeAUHEHUS

(74)

0O611as xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynnsl.
Oco6eHHOCTH CTPOEHHS aATOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JIJI1 HUX CTelleHH OKUCIeHU.

A3oT, pacnpocTpaHeHHe B NpUpoOAe, PU3NYECKUE U
XMMH4YeCKHe CBOWCTBA (B3aMMO/ieiCTBHE C MeTa/lIaMU U
HeMeTaJl/IaMM - KHCJI0POZIOM U BoZopoioM). Kpyrosopor
a3oTa B IPUPOJE.

AMMuak, ero pusndecKue U XUMHUYECKUE CBOMCTBA
(okucneHre, OCHOBHbIE CBOMCTBA BOJAHOI'0 pacTBoOpa),
nosayveHue v npuMeHeHue. Coii aMMOHUS, UX GU3UYECKHE
Y XMMHUUYeCKHe CBONCTBA (pas3JioiKeHHe, B3aUMOJlecTBUE
Co LeJjI04aMu), NpuMeHeHre. KauyecTBeHHast peakliis Ha
MOHBbI aMMOHHUSI.

A30THas KMCJIOTa, eé u3nyecKre U XUMHUYeCcKHe CBOWCTBa
(ob1urue Kak mpeJCcTaBUTEs KJIacca KUCJIOT U
cnenuuyeckre). A30oTHCTast KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIe aMMOHHUS B KaueCTBe MUHEPAIbHbIX
yA0OpeHUH.

Xumuueckoe 3azps3HeHuUe okpyscaroujeli cpedvl
coeduHeHUAMU azoma (Kucs10mHule 0oxcou, 3azpsi3HeHue
8030dyxa, NoY8bl U 8000EM08).

docdop, anromponusie modugukayuu gocgopa,
dusnYecKre U XMMHYeCKHe CBONCTBA (B3aUMOJeNCTBHeE C
MeTa/UIaMU, HeMeTaJllIaMH, KOHYeHMpUPOB8aHHOU a30MHOL
u cepHoll Kucaiomamu).

Okcug pocdopa(V) u pocoopnas kucora, dusudeckue U
XMMHYeCKHe CBOWCTBA, osydyeHre. KayecTBeHHas
peakuus Ha dochaT-HOHBL.

HUcnonbp3oBanue dpocdaToB B KauecTBe MUHEPAIbHBIX
yA06peHui. 3arpsisHeHre NPUPOLHBIX BOJ0EMOB
docdaramu.

JleMOHCTpanuu

Kosneknuu: pocdop 1 Ux coeTUHEHUS.

B3auMopelicTBUe KOHLLEHTPUPOBAHHOM a30THOM KUC/IOThI
C MeJibIo.

JlaopaTopHbie U MPpaKTU4YeCKue paGoThl
JlabopamopHble onvimbvl:

1. B3auMoielicTBHE coJied aMMOHHUSA C I[EJI0YbIO.

2. O3HakoMJIeHHE € 06pa3L;aMy a30THBIX U pochOpHBIX
yA06peHuH.

Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3y4EHUE €ro CBONUCTB.

O6bACHATD 0011Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-IpyINIbl U UX
coeJMHEHUH € y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BelllecTB a3oTa U ¢ocdopa 1
MX coeJUHEHUH (aMMHUaKa, cojled aMMOHHU, a30THOH KUC/IO0ThI, HUTPATOB, OKCH/A
docdopa(V) u docpopHoii kucaoThl, pocdaToB), cCHOCOOHI UX MOJIYIEHHUs], TIPUMEHEHHE U
3HaueHHe B IPUPO/ie U )KU3HH YesI0oBeKa C UCI0JIb30BaHUEM CXEMBIL.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIOIb30BAHUEM TAGIHIIbI
"XapakTepHble peaKLM1 Ha KATUOHBI U aHUOHBI'".

OGBSCHATD CYLIHOCTb 9KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C HAX0XKAEHUEM COeJUHEHUN
asoTa u pocdopa B OKpy:Kawllel cpee.

[l1aHMpOBATE U OCYLIECTBJIATh HA IPAKTHKe XUMHUYeCKHUe IKCIIepUMEHThI, IPOBOAUTH
Hab6JII0JeHHs, JleJlaTh BbIBOJBI 10 pe3y/ibTaTaM 3KCIepU-MeHTa.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
Mocy/ibl M1 060pyA0BaHUsI.

[Ipou3BOAUTE BBIUUCIEHUS 10 XUMUYECKUM YPaBHEHHUSAM.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 3aJaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIe
MaTepuasbl (IEPUOJUYECKYIO CUCTEMY XUMHUUYeCKUX 3ieMeHToB /I. U. MeHzeeeBa, Tab ULy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIEKTPOXUMHUYECKUH Psfl HaNpsDKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpHY BEINOJHEHUH Y4eGHBIX 33/JaHUH U B IpOLiecce KCCIeJ0BaTebCKON
JleITeIbHOCTH HAyYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie KOHCY/IbTAlMH C Neiarorom
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Buruucaenus
— I10 ypaBHEHHAM XMMHUYECKHX peaKkL Uil
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Tema 6. O611as XapaKTepuc-
THKa XMMHU4Y€CKHUX 3/IEMEHTOB
IVA-rpynnbl.

Yriepoa ¥ KpeMHMH U UX
coeJMHEeHUs

(84)

Yriepog, aysutoTponHble Moaudukanuu (rpadut, anmas),
pacnpocTpaHeHue B IpUpoJie, pusndyeckre U XUMHUYeCKHe
cBo¥cTBa. Afcop6uusa. KpyroBopoT yriieposa B IpUpoe.
OKcuAbl yrieposa, ux GusnyecKkrue U XUMUYecKue
CBOHCTBA (B3aUMO/leiCTBHE C META/UIAMHU, HEMeTaJlJIaMH,
KOHYeHmMpuposaHHOU a30mHoll U cepHoll Kuciomamu), ux
,C[eﬁCTBl/le Ha XXM Bbl€ OPraHU3MBbI, nos1yyeHue

U IpUMeHeHUe. IKo102uvecKue npobaeMbl, C8s13aHHbIE C
okcudom yaaepoda(lV); zunomesa 2106a.16H020
nomenJieHusl KAuMama; NapHuUKkoswvlil aghgexm.

Yro/spHas KUC/I0TA U €€ CoJIH, UX GU3nvecKre U
XHUMH4YEeCKHe CBOI‘/JICTBa, nosiyyeHue  IpuMeHeHHeE.
KayecTBeHHas peakuusl Ha Kap6OHAT-UOHBI.
HcnosvzosaHue kap6oHamos 8 6bimy, MeduyuHe,
NpoMblWIEHHOCMU, CeAbCKOM X03s1licmeae.

Kpemuui, ero pusnyeckue 1 xumuieckre cCBoMcTBa (Ha
npuMepe B3aUMO/IEHCTBHUs C META/IJIaMH U HEMETAJIIaMHU),
nosyyeHue U NpuMeHeHue 8 31eKmpoHuKe.

CoeduHeHusi kpemHus 8 npupode. Obujue npedcmasieHus 06
okcude kpemuusi(1V) u kpemHuesoli kucaome. Cuaukamol, ux
ucno/1vb308aHue 8 6bimy, MedUYuHe, NPOMbIULIEHHOCMU.
Baoic-Heliwue cmpoumesibHble Mamepuawl: Kepamukda,
cmek/0, yemeHm, 6emoH, sces1e306emoH. [Ipobaembi
6e30nacHO20 UCN0/1b308AHUSI CMPOUMENBbHBIX MAMePUA/108
8 N0BCEOHEBHOUI HCU3HU.

JleMoHCTpauumn

Mojesiu KpUCTa/UTMYeCKUX PEIETOK a/iMasa, rpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Ancop6uyst pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM
yrnéwm. [IpotuBoras.

BI/IﬂeoMaTepl/la.}IbI: CUJIMKAaTHadA NPOMBbIIIJIEHHOCTb.
Mojesnin MoJIeKyJ1 OpraHu4YeCcKHX BeleCTB.

JlaopaTopHbie U MPaKTU4YeCKUe paGoThl
JlabopamopHulii onvim:

KauyectBeHHas peakijus Ha KApOOHAT-HOH.
IIpakmuyueckue pabomevl:

Ne 11. [TonyyeHue yrIeKUCIOrO ra3a v U3y4eHue ero
CBOMCTB.

Ne 12. PemieHue 3KkCiepuMeHTa/lbHbIX 3a/a4 10 TeMe
«HemeTasnnb».

Buruuciaenus
10 ypaBHEHUSIM XUMHUY€ECKUX PeaK Ui
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O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB [VA-rpynnsl 1 ux
coeJMHEHUH ¢ Y4 TOM CTPOEHHUSA UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMHUYECKHEe CBOMCTBA NPOCTBIX BELECTB yIiepoja U
KPEeMHHS U UX coeJMHEeHUH (OKCH/I0B yT/1epo/ia, yroJbHOH KUC/IO0ThI, KApOOHATOB, OKCHA
KPEeMHHs1, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX NOJIy4YeHH s, IPUMeHeHHe
Y 3Ha4YeHMe B IPUPOJie U XU3HHU YeJI0BeKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B PacTBOPE.

OGBSICHATD CYLIHOCTb 9KOJIOTHYECKUX NPOGJIEM, CBSI3aHHBIX C HAX0XKAEHHEM YTJIEKUCJIOr0 rasa
B OKpYy:Kalollel cpejie.

[ly1aHMpOBaTh M OCYIECTBJAATh Ha IPAKTHKe XUMHUYeCKHe 3KCIIePUMEHTHI,

[IpoBOANTE HAGJIIOJEHUS, [le/IaTh BbIBO/bI 110 pe3yJIbTaTaM 3KCIIepUMeHTa ocjie
npeABapUTEJbHON PabOTHI.

CrnenoBaTb NpaBuaM 6e30mMacHOM paboThl B J1JaGOPATOPUH NPH UCNOJIb30BAHUU XUMUYECKON
Mocy/ibl M1 060pyA0BaHUs.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 3aJaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jeMeHTOB /Jl. U. MeHzeieeBa, Tab Uiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3/IeKTPOXUMHUYECKUH PsJl HANPsDKeHU N
MeTaJ/IJIOB) 1OocJie KOHCY/IbTalluH C eJaroroM.

Hcnosnb30BaTh NpHU BEINOJHEHUH yYeOHbBIX 3aZlaHUH U B TPOLiecce UCCIeJ0BATETbCKON
JleITeIbHOCTH HAyYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHusl, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa




Paspeu 2. MeTa/l/1bl M MX coeguHeHU (20 4)

Tema 7. 061ue cBo¥icTBa
MeTaJIJIOB
(44)

O611as xapaKTepHUCTUKA XUMUYECKUX 3JIEMEHTOB —
METaJI/IOB HAa OCHOBAaHHUH UX IIOJIOXKEHUS B
[Teproanyeckoi cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHnieneeBa u ctpoeHuss aToMoB. CTpoeHue
MeTa/u10B. MeTasinyeckas CBA3b U MeTa/lJIM4ecKas
KPUCTA/UIMYECKasl pelIETKa. JJIEKTPOXUMHUYECKUH Psif,
HanpsbKeHUH MeTas1oB. Pu3nyecKkre U XUMUYeCKHe
CBOWCTBA MeTa/IJIOB (B3aMMO/I€eHCTBHE C KUCJIOPOOM,
BOJOM, KucioTamMu). O6wue cnoco6bl NoAy4eHust
Memasnnos.

TloHsimue o koppo3uu Memannos U 0CHOBHbIE CNOCOOb!
3awumbsl om Koppo3uu. Cnaagwsl (cmaav, y2yH,
dopaaroMutuli, 6poH3a), ux npuMeHeHuUe 8 bbimy U
NPOMbIULAEHHOCMU.

JleMoOHCTpauuu

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJLJIOB U CILJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mogeu KpUCTa/LJIMYeCKUX PEelETOK MeTaJLJIOB.
Buseomarepuasbl: KOppo3usl METAJLIOB.

JlabopaTopHble U NpaKTU4YecKUe paboThl
Jla6opamopHble onbimol:

O3HaKOMJIeHHE ¢ 00pa3LaMH CIJIaBOB METAJIJIOB.
3aBUCHMOCTb CKOPOCTH PeaKLM1 MeTaslla C KUCIO0TOH OT
HPUPOABI MeTaJLjIa.

BovruucaeHus
110 ypaBHEHUSIM XMMUUYECKUX PeaKIUU.

PackpbIBaTh CMBIC/I M3y4aeMbIX MOHATHH U IPUMEHSTD 3TH NOHSATHS IPH OMUCAHUH CBOICTB
BellleCTB U UX IpeBpalleHUH.

O6'BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHMCTB 3/1eMEHTOB-METAJIOB U UX
COeINHEHUH C yYETOM CTPOEHHUS X aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 06111e pU3NUeCKUe U XUMHUYeCcKHe CBOMCTBA MeTaJlJIOB.

XapakTepu30BaTh 061IKe CIOCOGHI MOJIYIEHNsI META/LIOB IOC/IE CTPYKTYPUPOBaHHUS
MaTepHaJa.

CyienoBaTh MpaBUsaM 6e30MacHON paGoTh! B J1a60PaTOPUHU MPU UCHOIb30BAaHUH XMMUYECKON
HOCY /bl ¥ 060PY/JOBAHUSL.

[Ipou3BOAUTD BEIYUCIEHHUS 10 XHMUYECKUM YPABHEHUSAM.

Hcnosib30BaTh NPH BINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI y4e6HHKA, CIPaBOYHbIE
MaTepuaJbl ([leprofHYecKyto CHCTEMY XUMHUYECKUX 3y1eMeHTOoB /. . MeHeseeBa, Ta61uLy
PaCTBOPHUMOCTH KUCJIOT, OCHOBAaHUMH U COJIel B BOJ€, 3JIEKTPOXUMUYECKUH P51 HAaNPsDKeHUH
MeTaJlJIoB).

Hcnosib30BaTh PU BIMOJHEHUH YYeGHBIX 33JaHUH U B IIPOLIeCCe UCCIe[0BATeNbCKON
JLesITeJIbHOCTH Hay4YHO-MOMYJ/ISIPHYIO JIMTEPATYPy XUMUYECKOTO COZlePXKAHMUsl, CIPABOYHbIe
MaTepHaJbl, pecypchbl HTepHeTa nocJie NpeABapUTeIbHON KOHCY/IbTALKH C IearoroMm

Tema 8. BaxkuHeiimue
MeTaJL/Ibl M UX COeJUHEeHUA
(164)

lesnouyHble MeTasbl. [losoxkeHue B [lepuoguyeckoit
CHUCTEeMe XMMHUUYeCKUX 3/ieMeHTOB /I. 1. MeHzeneeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B Ipupo/e.
dusndeckre U XMMUYECKHe CBOMCTBA (Ha MpuUMepe

HaTpUud U Ka]ll/lﬂ). OKCI/IﬂbI U TUAPOKCHUAbI HATPHUA U KaJIUA.

[IprMeHeHMe 1eJI0YHBIX META/IJIOB U UX COETUHEHUM.
[[lesl04HO3€EMeIbHbIE METAJJIbI MATHUHM U KaJIbIIUH,
cTpoeHue aToMoB. [losi0xxeHue B [leprogryeckoii cuctemMe
XUMU4YecKuXx asieMeHTOB /I. U. MeHienieeBa. HaxoxeHue B
npupo/ie. Pusndeckre U XMMUYECKHE CBOUCTBA.
BakHelune coeiuHeHUs Kanblus (OKCUJ, THIPOKCHUT,
coun). XKécmkocmbs 800wl U cnocobbl eé ycmpaHeHUs..

OGBSCHATD 0611e 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB-METAJLJIOB B IPYIIax U
HX COeJJUHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJIOB U UX
coelMHeHUH (OKCU/I0B, TUAPOKCUOB, COJIEN) C OIOPOM HA CXeMY, CIIOCOObI UX MOJIyYeHUs],
NpUMeHeHMe U 3HaYeHHe B IPUPO/Ie U XKU3HU YesIOBEKa.

Pacrio3HaBaTh C NOMOILBIO KAYeCTBEHHBIX PeaKIMH HOHbI METAJIJIOB (MarHus, aJTlOMUHUS, [IUHKA,
KeJie3a, MeJjy) C UCII0/Ib30BaHMEM TabINLbl "XapaKTepHble peaKi Ha KATHOHBI .

[I/1aHMPOBATh U OCYIIECTBJAThH Ha MPAKTHKE XUMUYECKHe IKCIIEPUMEHThI, IPOBOAUTH
Hab6JII0IeHHs, IeIaTh BBIBO/BI 110 Pe3y/IbTaTaM 3KCIIepUMEHTa.

CrnesoBaThb MpaBUJIaM 6e30MacHOM pa6GoThI B IaGOPAaTOPHH IPH KCIOJIb30BAaHUU XUMUYECKOH
NOoCy /bl 1 060pyA0BAHUA.

[Ipou3BOAUTb BLIYUC/IEHHSA 10 XUMUYECKUM yPaBHEHHUAM.
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Anromunuil. [lonoxenue B [lepuoaundeckoit cucteme
xuMHU4deckux anemeHToB /. U. MeHpesieeBa, ctpoenue
aTtoMa. HaxoxzeHue B npupoge. Pusndeckue u
XUMUYeCKHe CBOUCTBA. AMOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
aTtoMa. HaxoxgeHue B npupoge. Pusnyeckue u
XUMHUecKHe cBoMcTBa. OKCH/BI, THAPOKCU/BI U COJH
xese3a(ll)

u xeJse3a(lll): coctas, cBoiiCTBaA U nosy4eHuUe.

JeMoHCTpauumn

B3auMogelicTBUe HaTpHUS C BOLOU.

OkpalrBaHue JIaMeH! HOHAMU HAaTPUs U KaJlusl.
OkpalurBaHue MJIaMeH! HOHAMU KaJIbLIUsl.
BsauMoielicTBHe OKCHIA KaJIbLIMSA C BOJOM.
BuseoMarepuaibl: ropeHue xesie3a B KUCI0PO/ie U XJIOpE.

JlaGopaTopHbIe U IPaKTU4YeCKHe PaGOThI
Jla6opamopHble onbimol:

O3HakoMJIeHHe c 06pa3LiaMy aJIlOMUHUA U ero CIJIABOB.
AMdoTepHbIe cBOWMCTBa 'MAPOKCH/IA aIFOMUHUS.
KayecTBeHHbIe peaKLIMM HA MOHBI XeJie3a.

KécTtkocTb BoAbI ¥ METO/bI €€ YyCTPaHeHHUSl.
IIpakmuyeckue pabombwi:

Ne 10. Pemienue skcnepuMeHTaJ/IbHbBIX 337124 [10 TeMe
«MeTasLibI».

BovruucaeHus
10 ypaBHEHUSIM XUMHUUECKUX PeaKIui

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CIPaBOYHbIX MaTepHasIOB, TPaMOTHO UCNO0/1b30BaTh U3yYEHHBIH MOHATUHHBIA
anmnapar Kypca XUMHH.

Hcnonb30BaTh NpHU BEINOJHEHUH yYeOHbIX 3aZlaHUH U B IPOLieCCe UCCIe0BaTeIbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspen 3. MNepBOHaYanbHble XMMUYECKME MOHATUA 06 OpraHU4YecKknx seLwecTsax, 10y

Tema 9. lNepBoHayanbHble
XMMUYeCcKne NoHATUA 06
OpraHMYecKunx BeL,ecTsax

06wmue npeacraBieHUs] 06 OCOGEHHOCTSIX COCTaBa U
CTpOeHUsI OpraHUYecKUX  COeJMHEHUH  yrJiepoja.
[lepBoHaYya/IbHbIe MOHATHUS 06 OpPraHUYECKUX BelleCTBax
KaK O COeJIMHEHHUsX yrjepoja (MeTaH, 3TaH, 3TUJIEH,
aleTU/eH, 3TaHOJI, TJHULEPHUH, YKCycHas KucaoTa). Hx
cocmas u xumuveckoe cmpoeHue. Kaaccugpukayus
opzaHuveckux eeujecms. [IoHSATHE 0 GUOJIOTUIECKU BaXKHBIX
BellleCTBax: XUpaX, OesKax, yrieBojlax — U HUX pPOJU B
’KU3HHU YesloBeKa. Mamepua/ibHoe eQUHCMBO 0p2aHUYEeCKUX

O6BACHATH MPHUYUHBI MHOFOO6paBI/IH BelleCTB, WJJINCTPHUPOBATHL B3aUMOCBA3b
HEOpraHru4eCKHx COEZ[I/IHeHI/Iﬁ yrijepoa U OpraHM4eCKHx BeleCcTB 1104 pPyKOBOACTBOM
yquTeJid.

O6BsACHATD ycioBuda 6e30MacHOTO UCI0JIb30BaHUS BeleCTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapaKTepHBOBaTb POJIb XMMHH B PA3JIMIHBIX CCl)ean AeATeJIbHOCTHU JI}O[LefI, OCHOBHbI€E
BeleCTBa U MaTepHuaJibl, I(pUMEHAEMblI€ B )KU3HU COBPEMEHHOI'0 Y€JIOBEKA.
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U Heop2aHu4ecKux coeduHeHutl.

[IpupoiHbIE HCTOYHUKHU YTJIEBOJOPOAOB (YroJib,
HNPUPOAHBIN ras, HeQpTh), IPOAYKTHI UX MEPEPABOTKH, UX
POJIb B 6BITY U MPOMBIILIEHHOCTH.

Paspeu 4. O606menne Matepuana 1o kypey «Heoprannaeckast xuMusi»(4 1)

Tema 10. Xumus u okpyxkaromas | HoBble MaTepuasibl U TeXHOJIOTUU. BelecTBa u XapakTepu30BaTh POJIb XUMHUHU B PA3JUYHBIX chepax AesTeTbHOCTH JII0Jel, OCHOBHbIE
cpena, lu MaTepHaJibl B HOBCEAHEBHOﬁ JKU3HHU YyesioBeKa. XUMUS U BelleCTBa U MaTepHaJibl, IPUMEHAEMbI€ B )KU3HHU COBPEMEHHOT 0 YeJIOBEKa.
3/10poBbe. be3onacHoe Kcno/ib30BaHUE BellleCTB . O6BACHATBD YCI0BHUS 6€30MaCHOTO KCIO0JIb30BAHUSA BEIECTB U XUMUYECKHX PEAKIUH B OBITY
Y XMMUYECKHUX peaKkui B ObITY. AHaM3MpOBaTh U KPUTHYECKH OLeHUBATh HHGOPMALMIO O BJUSHHUH IPOMBIILJIEHHOCTH,
OCHOBBI 3K0JIOTMYECKOH IPaMOTHOCTH. XUMHYECKOe CeJIbCKOT0 X035 CTBa, TPAHCIOPTA U JIp. HA COCTOSTHUE OKPY’KaloIel cpe/ibl.
3arpsi3HeHHe OKpy»aroleil cpefipl (IpesiesibHO YMeTb 0Ka3bIBaTh NEPBYIO IOMOLb IPH XUMHUUYECKHUX 03KOraxX U OTPaBJIEHUX.
JlonycTrMas KoHueHTpauus Bemects — [1K). [IpyHUMATB y4acTHe B 06CYXAEHUH NIP06JIeM XUMUYECKOH 1 9KOJIOTMYeCKON HallpaBJIeHHOCTH,
Posib XMMHU B pellleHUH 3K0JI0IHYeCKUX Tpo6ieM BbICKa3bIBaTh CO6GCTBEHHYO MO3ULHUIO 110 TPo6JIeMe U IIpeJjlaraTb BO3MOXKHbIE Iy TH eé
pelleHHUsAC ONopoi Ha UHPOPMALMIO U3 yYeOHHUKA U CIPaBOYHbIe MaTePHaIbl, pECypPChI
06061 eHNe MaTeprasa 1o 06006111eHHe U CHCTeMaTU3aLUsA 110 KypCy HHTepHeTa
Kypcy «Heopranuueckas «Heoprannueckas XuMus»

XUMHUA», 34

[Ipn paspaboTke pabGouyeil mporpaMMbl B TeMaTUYECKOM IJIAHUPOBAHUU [JOJDKHBI ObITb YYTEHbl BO3MOXHOCTH HCIOJIb30BAaHUSA 3JIEKTPOHHBIX (LHUQpPOBLIX)
00pa3oBaTeJbHBIX PECYPCOB, SBJISAIOLIUXCA Y4eOGHO-METOAUYECKUMU MaTepuanaMH (MyJbTUMeJUHHbIE NPOrpaMMbl, 3J1eKTPOHHble YYeOHHUKW W 3a/lauHUKH, 3JeKTPOHHBIE
6U6JIMOTEKH, BUPTYaJbHbIe J1a60paTOPHUU, UT'POBbIE IPOrPaMMbl, KOJIJIEKIUH LUPPOBBIX 06pa30BaTEIbHbBIX PECYPCOB), UCIOJIb3YEMbIMU /I 06Y4eHUS M BOCIIUTAHUS
Pa3JIMYHBIX TPYII M0J1b30BaTeJIeH, IpeiCTaBJIeHHbIMU B 3JIEKTPOHHOM (LIMGPOBOM) BU/Ie U PeAU3YIOIHUMHU AUJAKTHUYeCKHEe BO3MOXKHOCTH VKT, co ieprkaHure KOTOPBIX
COOTBETCTBYET 3aKOHO/ATEJIbCTBY 06 06pa30BaHUM.
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