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I[TOACHUTEJIBHA A 3AITNCKA

Pabouas mporpamma mo XuMuu Jjsi 00y4aIOUIUXCA C 3aJACPKKONIICUXHUUECKOTO
pazButus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO 00IEro 0Opa3oBaHUsI COCTaBIICHA B
cooTBeTcTBUM ¢ DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTENbHBIM CTaHJIAPTOM
ocHOBHOTO 001ero oopazoBanus (Ilpuka3z Munnpocsemenus: Poccuu ot 31.05.2021 r.
Ne 287, 3apeructpupoBan MuHucTepcTBOM IocTHIMK Poccuiickoit ®deneparuu
05.07.2021 1., per. Homep 64101) (manee — ®PI'OC OOO), AmanTupoBaHHON OCHOBHOM
o0pa3oBaTeNnbHON MPOrpaMMOl OCHOBHOTO O0OIIEr0 00pa3oBaHUS OOYYAIOIIUXCS C
3a/IepKKON mcuxuueckoro paszBuTus (ogoOpeHHoit pemennemM OYMO mno obmemy
obpazoBannio (mpotokois oT 18 mapta 2022 r. Ne 1/22)) (manee —AOOIT OOO 3IIP),
Paboueit mporpammel yueOHOro mpenmera «Xumus» (6a30BbIi ypoBeHs), [Iporpammoit
BOCITUTaHUs 00yYarOUXCs MPU MOTYYEHUH OCHOBHOI'O 00ILIET0 00pa3oBaHus, C yYETOM
pacupesesieHHbIX M0 KjaccaM IpOBEPSIEMBIX TPEOOBAaHUN K PE3yNIbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeILHON MPOTPpaMMbl OCHOBHOT'O OOIIEr0 0Opa30BaHUS U JJIEMEHTOB
CoJIepKaHus, PEJICTABIICHHBIX B Y HUBEpCATLHOM Koaudukarope no xumuu, Konmenuu
npenojiaBanusi ydeOHoro npeamera «XumMus», B 00pa3oBaTeIbHbIX opraHu3anusix Pd,
peanu3yIoMX OCHOBHBIE 00111€00pa30BaTEIbHbIEC TPOTPAMMBI.

OO0mas xapakrepucTukKa yue0HOro npeamera «XumMusi»

Yuebuslii npeamer «XuUMHUS»  BXOJAUT B TNPEAMETHYIO  00JacTh
«EcTecTBEeHHOHay4HbIE TpPEAMETH». B cUCTEME ecTeCTBEHHOHAYYHOIro 00pa3oBaHUs
XUMUS KaK Y4EOHBIM TIpeIMET 3aHMMAaeT BaKHOE MECTO B IMO3HAHUM 3aKOHOB MTPUPOJIBI,
dbopMuUpOBaHUM HAYYHOW KapTUHBI MHUpPA, CO3JaHUU OCHOBBl XUMHUUYECKUX 3HAHUMH,
HEOOXOAMMBIX JIS TOBCEIHEBHOW KW3HHM, HABBIKOB 3OPOBOTO M 0OE€30MACHOT0 MJis
YyeJoBeKa U OKpYXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIbTYPBI.

VYcenemHocTh U3y4eHUsT XHUMHUHU CBSI3aHA C OBJAJEHUEM XHMHUYECKHM SI3BIKOM,
coOnro/lecHneM MpaBuyl  0O€30MacHOM pabOThl TpPH  BBINOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBSI3€H XMMHUU C IPYTHUMU MPEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM Maeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA ONMOPHBIX 3HAHUN
0 XUMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYArOIIUXCS U UX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca MpeACTaBIE€Hbl OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAKOIIME HW3YYEHHE COCTaBa M CTPOCHHUS BEUIECTB,
3aBUCHMOCTH KX CBOMCTB OT CTPOECHMS, IPOTHO3UPOBAHHE CBOWCTB BEUIECTB,
VICCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPALCHUN U ITyTE€H yIIpaBICHUS UMU
B LIEJISIX NIOJIYYEHHUS BEIIECTB U MATEPHUAIIOB.

TeopeTnueckyr0 OCHOBY M3YUYEHHS] HEOPTAHUYECKON XHUMHUHU COCTABJISET AaTOMHO-
MOJIEKyJIsipHOE yueHue, [lepuoanueckuii 3akon J1.11. MenaeneeBa ¢ kpaTkuMu



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

B u3yueHun Kypca 3Ha4UTENbHAs POJiIb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MPOBEICHUIO MPAKTUYECKUX U Ja0OpaTOpHBIX padOT, OMNHUCAHUIO pPE3yIbTaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM M MpaBui Oe30macHOi paboThl B
XUMUYECKOH JTab0paTOpHH.

Peanuzamus gaHHoO#M mporpaMMel B rpoiiecce 00y4eHUs MO3BOJIUT 00yYaIOITIMCs
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKME KOMIIETEHIIUH U ITOHATH POJIb M 3HAYEHUE XUMUN
Cpely APYruX HayK O MPUPOJIE.

N3ydyeHne XuMHH CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOy4YarOIIMXCS HAy4YHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOILEHAyYHBIX METOAOB (HAOIIOAEHHE, H3MEpEHHUE,
HKCIIEPUMEHT, MOJECIUPOBAHKUE), OCBOCHHUIO IPAKTUYECKOTO IMPUMEHEHHS] Hay4HBIX
3HAHWI, OCHOBAHHOI'O HA MEKIIPEAMETHBIX CBA3SIX € IpeaMeTaMu «OKpyKaroIuii MUp»,
«Dusuka», «buonorus», «l'eorpapus», «Marematuka» U (HOPMUPYET KOMIIETECHLIHH,
HE0OXOAMMBIE ISl MPOIOJKEHHS 00pa30BaHuUsl B 00JIACTU €CTECTBEHHBIX HayK.

WN3yyenne XuMHuHM CHOCOOCTBYET pa3BuTHIO y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpaXeHUs, (PYHKIMOHAIBHOM  TIPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTUYECKH aHAIU3UPOBATh HWH(OPMAIUIO, MPEICTABICHHYIO B
paznuyHbIX (popMax. 3HAYUMOCTh MPEAMETa IJIs Pa3BUTHUS KU3HEHHOW KOMIIETEHLUU
oOyuaromuxcst ¢ 3IIP 3akiodaercss B YCBOGHMM OCHOBBI XHMHYECKUX 3HaHHM,
HEOOXOAMMBIX JIJIsl MOBCETHEBHOM JKM3HU; HABBIKOB 370POBOIO M OE30MACHOTO s
YeJloBeKa M OKpYXarollel ero cpeabl oOpasa KU3HU; (GOPMUPOBAHUU SKOJIOTHUECKON
KYJIbTYDBI.

[TporpamMmMa oTpaxaeT cojep:kaHue OOydeHUs NpeAMeTy «XHUMHUS» C YYETOM
0co0BIX 0Opa3zoBarenbHbIX MoTpedbHOocTel oOydatonuxcs ¢ 3[1P. OBnanenne yuyeOHbIM
npeaMeToM «XUMHs» TPEICTaBIseT ONPEEICHHYI0 TPYIHOCTb JUIsl O0YYaroIuXcs C
3I1P. D10 cBs3aHO ¢ OCOOEHHOCTSIMU MBICIIUTENBHON ACSITEIBbHOCTH, TIEPUOIUYECKUMU
KOJICOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MaMSITH, HETOCTATOYHOCTBIO OOIIEro 3amnaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B M3yYEHHHM YYE€OHOro mpeaMmeTra «XHUMHUsD)
HeoOxoaMMa ajganTtanus o0beMa M XapakTepa yueOHOro mMaTepuaia K Mo3HaBaTeIbHbIM
BO3MOYHOCTSIM JTAHHOW KaTEeropuu OOYyYaroUIuXcsl, y4€T UX OCOOEHHOCTEH pa3BUTHS:
UCIIOJIb30BAHUE  AITOPUTMOB, BHYTPHUIIPEAMETHBIX M  MEXIPEIMETHBIX  CBSA3EH,
NOCTENEHHOE YCIIOKHEHUE U3y4aeMOro MaTeprara.

[Ipy wu3ydeHHH XHUMUU HEOOXOAMMO OCYIIECTBISITh B3aUMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3ydaTh B MPOLECCE MPAKTUYECKON
NEeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTAEIBHBIX YPOKOB Ha PELIEHUE 3a7a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOydarommmucs ¢ 3IIP. Oprannueckoe eauHCTBO
NPAKTUYECKOH M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouuXxcsi Ha YpOKax XUMUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHHUE MPU U3YYEHUU XUMHUU YIEISIETCS U3YyUEHUIO «CKBO3HBIX)
HNOHATUI 1 POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaia.
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Heau n 3axaun n3yvyeHus yueOHOro npeamera « XuMus)

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHMHsSD TPEICTABICHbI B
[IpumepHoit  paboueit mporpaMMe OCHOBHOrO  oOmero oOpasoBanus. OHu
aKTyaJu3UpPOBaHbBl C YYE€TOM HOBBIX HPHOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YeHHUS HA PA3BUTHUE M CAMOPA3BUTHE JHYHOCTH,
dopmupoBaHue e WHTEIIEKTa M 00mel KyabTypsl. OOydeHHE yYMEHHMIO YYUTHCA U
IIPOJIOJKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIEE BpEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jia oOyuaromuxcest ¢ 3P, tak e, kKak U A HOPMAaTHBHO Pa3BUBAIOLIMXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO porpammy,
JOMUHUPYIOLEE 3HaUeHHUE ITPUOOPETAIOT TaKUE yeau, KaK:

* (QopmMupoBaHME  HMHTEJUIEKTYalbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMsS HAa CHUCTEMAaTUYECKOE NPHOOIICHHE Yydalluxcs K
CaMOCTOATENbHON MO3HABATEIBLHON AESITENbHOCTH, HAYYHBIM W MPaKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

" o0ecreueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUAIOIIUMHUCS OTIbITA
pa3HOOOpa3HON AESATENbHOCTH, TO3HAHUS U CAMOIO3HAHMS, KIIFOUEBBIX HAaBBIKOB
(KJIIOUEBBIX KOMIIETEHLUH ), UMEIOIINUX YHUBEPCAIbHOE 3HAUYEHUE JJIs Pa3IMUHbIX
BUJIOB JCSTENBHOCTH;

* (popmupoBaHue yMeHUI 00BACHATH U OLICHUBATh SBJICHUS OKPY>KAIOILEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJTYYEHHBIX IPU U3YYEHUH XUMUU;

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

" pa3BUTHE MOTHBallUM K OOyYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHMSI OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIs U HANpaBIEHHOCTU AaJIbHEHIIIEro
oOyJeHus.

Kypc HanpaBiieH Ha perieHue ciaeayonmx 3a0ay, 00eCeunBaroIIuX peaTn3aliio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO IMOAXOJ0B K OOYYEHHUIO XHMUU
obyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00Opa30BaAHUS:

* (popmupoBaHUE TMEPBOHAYANBHBIX CHUCTEMATU3HUPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUHU; OBJaJCHHUE
MOHSATUHHBIM aNMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" 0CO3HAaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HayKuh Kak 00JIacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBbI MHOI'MX SBJICHUW JKUBOW W HEXKUBOU
NPUPOABL; YTIyOJIeHWEe TPEICTABICHUI O MAaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3HPOBATD
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIC CUTYAINH, CBI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHus C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH JKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAHEHUS 37I0POBBS U OKPYKAIOIIECH CPeIbl;

" (popmupoBaHHE YMEHHI yCTaHABIMBATh CBSI3U MEXKAY pPEalbHO HAOIIOIaeMbIMU
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;

" [MpHOOpPETEHHE OMbITa MCIOJIb30BAHUS PA3NUYHBIX METOIOB HM3YYEHHUS BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSAMU MPHU MPOBEACHUN HECIOKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA0OPATOPHOIO 00OPYAOBaHUS U IPHUOOPOB;

* QopmupoBaHuE TPENCTABICHUN O 3HAYCHHUH XUMHYECKOM HAyKHM W PEHICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U YKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aJANTANMH Y4eOHOI0 MATEPHAJIA IO XUMHUM

OOyueHue y4eOHOMY MpeaMeTy «XUMHUs» HE0OXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHM JJII YCBOCHHS MPOTPAMMHOTO MaTepraja OOy4YarOIUMHUCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro Mmarepuaia B
COOTBETCTBUH C TMPHUHIIUIIOM JOCTYITHOCTH MPH COXPAHCHUH 00IIEero 6a30BOTO YPOBHSI.
OH 0KEH 0 COAEPKaHUI0 K 00beMY ObITh aJan TUPOBAHHBIM 171 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30BaTEIbHBIMU TOTpEOHOCTAMU. ClieryeT 00JIerynuTh
oBiajiecHue wmatepuasom oOydaromumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBACHEHHS] C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPaTHOM TPEHUPOBKOW B
NPUMEHEHUU 3HAHUM C HUCIOJIb30BAaHUEM IPUEMOB AJTOPUTMU3AIMK M BU3YaTbHBIX
oTop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHWe A MOJHOIICHHOTO YCBOGHHSI Y4E€OHOTO MaTepuaia UMeeT
oropa Ha MEXIPEAMETHBIC CBSI3M BOIMPOCOB, M3YYaeMbIX B JAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT € Y4YCOHBIM MaTepHall C pa3HBIX TOYECK 3PCHUS,
MEXITPEAMETHBIC CBSI3M CITOCOOCTBYIOT €T0 JIYYIIEMY OCMBICICHHUIO, 00JIee TTPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHUM.

[Ipu moAroToBKE K ypoKaMm YYMTENb JODKEH MPEAYCMOTPETh (DOPMUPOBAHHE Y
oOy4Jaronuxcsi yMEHU aHaIN3upOBaTh, CPABHUBATh, 0000IIATh U3ydYaeMblid MaTEepHall,
IJIAHUPOBATh MPEACTOSAIIYI0 pPadoTy, OCYIIECTBIATH CaMOKOHTPOJh. Heobxomumo
MOCTOSIHHO CJICIUTh 3a TPABWIBHOCTBIO PEYEBOTO O(OPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcs ¢ 3I1P.

B cBsizum ¢ 0COOCHHOCTAMH TOBEACHUSIM JESITebHOCTH oOydaroruxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIUH KOHTPOJIb
COOJTI0/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEICHUH JabOpaTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbIe BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTeJbHBIMU MOTPEOHOCTSMHU U 00eCIeYUBaIOIINEe OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa30BaHus MO NpeaMeTy « XUMMI»

Copeprxanue BUJIOB JiesaTesibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xxumuu
OTIpEe/ICTISAETCS UX 0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex OO0ydarolMUXcs BUAOB ACSITEIbHOCTU
ClIeyeT YCWIWTh BHUJBl JAEATEIbHOCTH, CHeUu(UYHBIC 7 JaHHOM KaTeropuu
oOyuaromuxcs, AJi1 00eCeYeHNs OCMBICIEHHOTO OCBOEHUS COJAEpKaHUS 00pa30BaHUs
10 IIPEIMETY: 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; UCIOJIb30BAHUE JOIMOJHUTENBHON BU3YalbHON OMOpPHI (TUIAHBI,
oOpasibl, CXeMbI, 1a0JIOHBI, ONIOPHBIE TadIUIBl). J{7s1 pa3BuTHs y oOyuatomuxcs ¢ 311P
YMEHHs JeNaTh BBIBOABI, (DOPMUPOBAHUATPAMOTHOTO  PEUYEBOTO BBHICKA3bIBAHUS
HE0OXO0AMMO UCIOJIb30BaTh ONOPHBIE clloBa U Kiuiie. Ocoboe BHUMAHUE CIIEAYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUaja: COCTABICHUE PUCYHOUHBIX U
BEpOAIbHBIX CXEM, COCTaBJICHHE TaOJMWL, COCTaBJICHHE KiacCU(UKAUU C
0003HaYE€HHBIMU OCHOBAHUSIMU JJI51 KJIaCCU(UKALIMK Y HATIOJHEHUE UX TPUMEPAMHU U JIP.
[IpuMepHast TemMaThyecKasi 1 TEPMHAHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

g obyudaromuxcss ¢ 3[IP cyiiecTBeHHBIMH SIBISIIOTCS NpPUEMBI PabOTHI C
JEKCUYECKUM MarepuajioM 1o mnpeamery. IIpoBoaurtcs cnenuanbHas pabota 1O
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYAIOIIMXCS 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 U3YUYECHUS.

VY4eOHbIM TJIaHOM Ha €€ U3y4yeHue OTBeAeHO 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
OCHOBHOU 00pa30BaTebHOM MPOTPAMMBI OCHOBHOTO OOIIIETO 00pa30BaHUs MO yUeOHOMY
npeaMery  «XuMHs», COOTBETCTByeT IlpumepHON amanTUpPOBaHHOM OCHOBHOM
oOpa3oBarenpHON MpOTrpaMMe OCHOBHOTO o00mero oOpa3oBaHHs OOYyYarolmuXxcs ¢
3aJIEPKKOU IICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKUE TIOHSATHSA

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BemecTBa. OU3nUecKue
CBOMCTBA BEILECTB. ATpEeraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemiecTBa u cmecu. CrocoOsl pasneneHust cMeceid. [IpaBuia 6e30macHOro oOpameHus ¢
BEIIECTBAMH M JIa0OpaTOPHBIM OOOpynoBaHUEM. [lowamue o memooax NO3HAHUA 8
XuMuu.

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

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
nocmosincmea cocmasa eewjecms. OTHOCUTEIbHAs MOJIEKYJIsIpHas Macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

@u3nueckue W XUMUYECKUE sBIEHUsS. Xumuyeckas peakuus. [IpusHaku
XUMHAYECKUX PEaKLUil. YPaBHEHUS XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHUS MacChl
BemiecTB. Kinaccudukanus XUMHUYECKUX peakiuid  (COCNMHEHHUS, Pa3lIoKECHHUS,
3aMeIeHus, OOMEHa).

XUMHUYECKHM IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAO0U, ¢ MpaBUIaMU
paboThl B jabopartopuu U npuémMamu OoOpalieHus: ¢ JabopaTOpHBIM O0OPY/IOBAHUEM;
M3y4YeHHE W omnucaHue (U3UYECKUX CBOMCTB 0OOpa3llOB HEOPraHUYECKUX BEIIECCTB;
HaOmoaeHne Gu3nYecKuXx (IIaBJIeHUe BOCKA, TAsIHUE JIb/1a, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) M1 XUMUYECKUX (TOPEHUE CBEUH, MPOKATMBAHUE MEIHON
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCJIOTOM) SIBJICHWM, HAONIOJECHHUE M OIHCAaHHE
PU3HAKOB MPOTEKAHUSI XMMHYECKUX peakiuii (pa3ioxkeHue caxapa, B3auMOCHCTBUE
CEpHOM KHCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMOJICHCTBHE kele3a ¢ pacTBopoM conu Meau (I1));u3yuenue cnocoboB paszaeneHus
cMeced (C TIOMOINBIO MarHuta, QUIBTPOBAHME, BBIAPUBAHUE, IUCTUIUISIIMS,
xpomatorpadus), MPOBEJACHUE OYUCTKH IMOBAPCHHOMW COJIM; HAOJIOACHUE U OIMCAHHE
pe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MacChl;
CO3/IaHUE MOJIeJIel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Ba:xkHeiiuue npeacTaBuTe/ M HEOPraHMYECKHUX BelleCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT W mpoctoe
BelecTBO. HaxoxaeHne Kuciopoia B Mpupoje, Gu3ndeckrue U XuMUIECKUE CBOWCTBA.
Peakiuu ropeHusi MPOCTHIX U CIOXKHBIX BemlecTB. CrocoObl MOMy4YeHus: KUCIopoaa B
nabopatopun u npomwiuiienHocmu. Ilpumenenue kucimopopna. [lonstue o0 okcumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moouguxkayus KUciopood.

Tennosoii a3¢hpexm xumuueckol peakyuu, mepmoxumMuyeckue ypagHeHus, 3K30- u
SHIOTEPMUYECKHUE PEAKIUU. TOoNnIUB0. Y20ib U MemaH. 3azps3Henue 6030yXa, YCuieHue

L 3)_IGCL " Jajie€ KypCcuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuaJia.
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NapHUK06020 2¢hexma, paspyuieHue 030H08020 CJOAL.

Bonopon — sneMeHT U mpocrtoe BemecTtBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nUecKrue U XMMHUYECKUE CBOMCTBA (HA MpUMEpPEe B3aUMOJCHCTBUS C HEMETAUIAaMU U
OKCHJIaMU METAILIOB), IPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIIOTaX U COJISIX.

KomnuectBo BeniectBa. Mons. Mousipast macca. 3akoH ABorajpo. MomsipHbIil
00bEM ra30B. Pacuersl 1o xumudeckoit popmysie. Pacuersl MaccoBO# 0JIM XMMUYECKOTO
AJIeMEeHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel Mo XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsea 600bl. Bona. Ee cocra, cTpoeHUE U MOJIEKYJIbl. Booa Kak
pacmeopumens. PacTtBopbl. [lonamue 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 ¢ memannamu, 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. OKCUIBI: cocTaB, Kiaccuukaius (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yenepooa (Il) u
oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3auMopeiicTBiEe ¢ BOAOW, KucioTramu, mieinodyamu). OcHoBaHus. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HoMeHKnaTypa OCHOBaHUM.
du3MUeCKue M XUMHYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJUIOB, KHCIIOTaMU, COJISIMU). [lonyuenue ocnoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIaTypa, GU3NYECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCTIOT), cnocobbl nojyuenus. P akTMBHOCTH
metaiioB H. H. bekerosa. Conu (cpenHue): 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.

['eHeTnueckass CBs3b  MEXAY KjlacCaMU HEOPTraHWYECKUX  COCIAMHEHUH.
['eneTnueckue psapl.

XUMUYECKHUI IKCTIEPUMEHT: KAYECTBEHHOE OMpE/ICTICHUE COJep KaHusl KUCTIOpoa
B BO3JIyX€; MOJIy4YCHHUE U U3YUYCHUE CBOMCTB KHUCJIOPOa; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBUS BOZHHUKHOBEHUS U MPEKpaIICHUsI TOpeHus (Moxkapa);
O3HAaKOMJIEHHE ¢ 00pa3iaMu OKCHUJIOB M OMTMCAHUE UX CBOWMCTB; MOJyYEHUE U U3yUCHUE
CBOWCTB BOJIOpoJia (TOpeHHue); HAOM0ACHHE 00pa3IoB BEIICCTB KOJIMYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO;
[IPUTOTOBJIICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM JI0JIEN PAaCTBOPEHHOTO BELIECTBA;
B3aMMOJICHCTBHUE BOJBI C METAJJIaMU (HATPUEM U KablueM) (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); OIpPEJEICHUE pPACTBOPOB KHUCIOT M WIEJOYEd C TMOMOIIbIO
MHIMKATOPOB; HCCJIeI0BaHNE 00pa3I[0B HEOPTAHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB;



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

xumuyeckux 31eMeHToB Jl. U. MenneneeBa. CTpoeHue aTtoMoB. XMMUYeCKas

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[TepBbie MOMBITKU KJIaCCH(PUKAIIMA XUMHUYECKUX AJIeMEHTOB. [loHsATHE O Tpymnmax
CXOJHBIX JIEMEHTOB (LIEJIOYHBIE U MIETOYHO3EMEIBHBIE METAILIbI, TAJIOT€HbI, THEPTHBIE
rasbl). DnemeHmsl, KOmopwie 06paszyom amgpomepmvie OKCUObl U SUOPOKCUODL.

[lepnognueckuit 3akoH. Ilepmommyeckas cucTeMa XUMHYECKHAX DJIEMEHTOB
. . Menneneea. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuogndeckoit
cucTeMbl Xumudeckux 31ueMeHToB /1. 1. Menneneesa. [lepuoas! u rpynmsl. Gu3snyeckuin
CMBICJI TOPSIIKOBOTO HOMEPa, HOMEPOB MEPHUOA U TPYIIIbI AIEMEHTA.

Crpoenne aroMoB. CocTaB aTOMHBIX snep. M3omonsl. IneKTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000J104eK aTOMOB MeEpBBIX 20 xuMudeckux siaemMeHToB [lepuonnueckoi
cuctrembl JI. WM. MeHnneneeBa. XapakTEpUCTUKAa XHUMHYECKOTO OJJIEMEHTAa 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 DNEMEHMO8 Oisl
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénwiil u epaxcoanun.

Xumuueckasi cBs3b. KoBasieHTHast (monisipHas MW HEMOJSpHas)  CBSI3b.
IexmpoompuyamenbHOCms AMoM0O8 XUMUYecKux s1emenmos. VIOHHas CBSI3b.

Crenenp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iporecchl
OKHUCJIEHUS] U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKMI SKCHEPUMEHT: H3yuyeHHe oOpasloB BEIIECTB METaUIOB U
HEMETAJUIOB; B3aMMOJEICTBUE TUJIPOKCUIA LIMHKA C PACTBOPaMH KHUCJIOT U ILEJOYeH;
MIPOBE/ICHHUE OIBITOB, MILTIOCTPUPYIOIIHUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSIUHEHHUS ).

MexnpeaMeTHbIe CBSA3H

Peanmuzarust MeXIpeaMETHBIX CBSI3eM NpH HU3YYEeHUM XHMUHU B 8 Kjacce
OCYIIECTBIISIETCS YepPe3 UCTIOIH30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHSTUH, SIBJISIOIIMXCS CHUCTEMHBIMHU IS OTIECJIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KilacCu(duKamms, TECPUOJIMYHOCTh, HAOIIOJCHUE, DKCIICPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: MaTepus, aToMm, SJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, DJIGKTPUYECKUM 3apsil, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, (PM3MYECKHUE BEIMYMHBI, STUHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TOPOJIbI, MOJIE3HBIC
MCKOTIaeMBbI€, TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BewecTBo M XUMHYECKasi peaKkus

[lepnognueckuit 3akoH. Ilepuogmyeckas cHCTEMAa XHMHYECKHX DJIEMEHTOB
H. U. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEpPHOCTH 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 KPUCTALNIMYECKHUX
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. 1epmMoxumuyeckue ypasHeHusl.

llousmue o crxopocmu xumuueckou peaxkyuu. I[lonamue 06 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.

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

Teopus 3JIEKTPONMTHYECKOW JHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALUS.
DNEKTPOIAUTHI U HEIIEKTPOIUThl. KaTHOHBI, aHUOHBI. Mexanuzm ouccoyuayuu eeujecms
C PasnudHbiMU 8udamu xumudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUbHbIE
1 cia0ble AIIEKTPOIUTHI.

Peakiuun noHHOro ooOMeHa. YCioBHsI MPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KOHIA. [lonHbIe U COKpalIEHHbIE HOHHBIE YPAaBHEHUSA peakuuii. XMMUYECKUE CBOKWCTBA
KHUCJIOT, OCHOBAaHMM U CcOJell B CBeTe MPEeACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pacrtBopa. KauecTBeHHbIE peaklMUd Ha KAaTHOHBI UM AHUOHBI:
XJopua-, Opomun-, uomuA-, cyiabdar-, KapOoHaT-, cuiuKar-, (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 HeMeTauioB (Tpaduta U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHAa HATpus); MCCICJOBAHUE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON pEeakiuu OT BO3IACHCTBHS Pa3MMUYHBIX (DAKTOPOB; HCCIICOBAHHE
AIIEKTPOTPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa JUCCOLUAIIUN KUCIIOT, IIeJI0Uen U
coieil  (BO3MOXXHO HCIOJb30BAaHUE BUICOMATEPHANIOB); TMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocazika, BBIJICJICHHE ra3a, 00pa3oBaHME BOJIbI); OMBITOB, WLTIOCTPUPYIONINX MPUMEPHI
OKHCJTUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peakmuii  (TOpeHue, peakuu  PasIoKCHHs,
COCIMHEHMS); PACTO3HABAHUE HEOPTaHWYECKUX BEIIECTB C IMOMOIIBIO KAaYECTBEHHBIX
pEeaKIii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HemeTtanibl U UX coeIMHEHUSI

O6miast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMUYEeCKHEe 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 537eMeHTOB VIA-rpymmbl. OCoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpPbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenre u (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — KHUCIOPOJA U CEpPHI.
AmnoTponHble MOAW(HUKAUMKA KHCIOpPOJAa M Cepbl. XHWMHYECKHE CBOWCTBA CEpPBI
(B3amMoOJEelCTBUE C Hememanllamu — BOJAOPOJIOM U KHUCJIOPOJOM, METaJUIaMH,
KOHYEeHMPUPOBAHHbLIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOI: CTPOECHHE,
dbu3uYecKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIHLHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KucioTa: (Gu3n4ecKue
U XUMHYEeCKue cBoucTBa (oOmme wu crneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBEHHAsl peakius Ha cynbdar-uoH. CepHUCTas KuciIoTa. Xumuyeckue peaxkyuu,
Jiedcawyue 8 0CHO8e NPOMbBIULIEHHO20 CNOCoba noyyeHus ceprol kuciomol. Haxoxnenue
cepbl M e€ coenvHeHui B mpupoje. [IpumeHnenue cepbl U ee coeuHEHUN BOBITY U B
IPOMBILUIEHHOCTH. XuMuueckoe 3azpazHenue oKpyicaroueld cpeobl coeOUHeHUAMU Cepbl
(Kucomuole 002couU, 3azpsizHenue 86030yxa u 6000EM08), Cnocodvl €20 NPedomMepaueHUs.

OO61mast xapakTepucThKa 3J1eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u (pocdopa, xapakTepHbIe CTEIIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B TIpupoje, (Pu3nuecKkue U XHUMHUYECKHE CBOMCTBa
(B3auMoOJeliCTBHE C METAIaMM M HEMETa/llaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr a3zora B mnpupome. AMMHuak: (Qu3MUeCKMe W XUMHUYECKHE CBOMCTBa
(okuCIeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), noyueHue v npumenenue. Conu
aMMOHMSI: COCTaB, (PU3UUECKue U XUMUYECKUE CBOMCTRA (pa3jIoKeHHUE, B3aUMOICHCTBHE
CO 1iesioyaMH), npuMmeHeHue. KauecTBeHHass peakiyss Ha HWOHbI aMMOHHS. A30THas
KHCIIOTa, €€ (Qu3nueckne W XUMHUYECKHE CBOHCTBa (00mme u crenuduieckue),
nonyyenue. Hutpatsl (paznoxenue). Azotucras kuciorta. Mcnoyib30BaHUE HUTPATOB U
coJiei aMMOHHS B Ka4y€CTBE MUHEPAJIBHBIX yIOOpEeHMA. Xumuueckoe 3azpsa3HeHue
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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, noayyenue. Ilonamue o MuHepanrbHvix
yoooperusx: nHumpamsl u Gocamol. Ilousmue o KomniekcHvix y0oopenusx. O0mas
XapakTepucThka 3eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB YTiepoJa U
KpeMHUA. BajeHTHOCTh M XapakTepHbIE CTENEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amiorponHeie Moaudukaruu (rpadut, amMas), Qusnueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHUE C METAJIJIaMU, HEMETAJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopor
yraepoaa B mpupoae. OKkcuasl yrieponaa, ux (pu3nMueckrne M XUMHYECKHE CBOWCTBA,
MOJTyYeHHe U IPUMEHEHHE, IEHCTBUE HAa OpTaHU3M YelioBeKa. JKoio2uueckue npooiemsl,
césa3anuble ¢ okcuoom yenepooa(lV); eunomesza 2nobanbHo20 nOmMeNnieHUs KIuMama,
napuukoswlil 3¢hghexm. YTOIbHAST KUCTOTa U €€ CONM, UX (PU3NYECKUE U XUMHUYECKUE
CBOWCTBa, noiyuenue u npumeneHue. KadecTBeHHas peakiusi Ha KapOOHAT- HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITYy, MEIWIIMHE, MPOMBIIUICHHOCTH W CEIHCKOM
XO351CTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSAX COCTaBa UM CTPOEHUS OPraHUYECKUX
COEIMHEHUH yriiepoja (Ha MpuMepe MeTaHa, dSTUJICHA, ITaHOJIa, YKCYCHOM KUCTOTHI. Mx
cocmag u xumuveckoe cmpoenue. Knaccugpuxayus opeanuueckux eewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIECTBAX: JKUPaAX, OCNKaX, yIriIeBOJAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmME0 Op2anUyecKux U Heop2aHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usumyeckue © XUMHUYECKHE CBOMCTBa (Ha TIpUMeEpe
B3aMMOJCHCTBUSI C METAJUTAMH U HEMETaJlIaMu ), nojayuerue u npumenenne. Coedunenus
KpemHusi 8 npupooe. Obwue npedcmasienus 06 oxcuoe kpemuusi(lV) u kpemuuesoi
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c8oUCmMaEd, Noay4eHue u nPpUMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, INeKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvie mamepuanvl. Kepamukd, CMmMeK1o, yemeHm, OemoH,
arcenezooemon. I[lpobremovl 6€30nACHO20 UCNONL30BAHUSL CIPOUMETbHBIX MAMEPUAIOs 8
NOBCEOHEBHOU HCUSHU.

XUMHYECKUN HKCIIEPUMEHT: H3yuyeHHE OO0pas3OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHMCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMUA HAa XJIOPUI-HOHBI U
HaOMIOZICHUE TPU3HAKOB WX TMPOTEKAHUS, OIbITHL, OTPAKAOIINE (PU3NUECKHE WU
XUMUYECKNE CBOWCTBA TAJOTEHOB M WX COEAUMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BUJICOMATEPUATIOB); O3HAKOMJICHHE C O0pa3laMud  XJOpUIOB  (TaJOTCHHUJIOB);
O3HAaKOMJIEHHE C oOpasliaMH 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;, 03HaAKOMJIEHHE C (PU3nUecKuMU CBOMCTBaMHM azota, hochopa
U WX COCIMHECHHUH (BO3MOXKHO HCITOIH30BaHNE BUICOMATEPHAIIOB), 00pa3IiaMu a30THBIX
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1 (hochOopHBIX yAOOPEHUN; MOTyYeHHE aMMHUaKa U U3y4YE€HUE €ro CBOWCTB; IPOBEIACHHE
KayeCTBEHHBIX pEakUuil Ha MOH aMMOHHUA U (ocaT-uoH U U3yYEHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aHUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCHOJIB30BaHUE BUACOMATEPHUAIIOB); U3yUYEHUE MOJEIEH KPUCTAIUIMUECKHUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aicopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIVIEM M YCTPOMCTBOM NPOTHBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO Ta3a M U3y4YEHUE €r0 CBOMCTB; IPOBEACHUE KAaYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3yYECHHE NMPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 I10
TeMe «BakHelue HeMeTauIbl U UX COCIUHEHUS».

MeTasuibl 1 MX COETUHEHUS

OO6m1as XapakTepUCTUKa XUMHUECKUX JIEMEHTOB — METAJVIOB Ha OCHOBAHUU UX
nonoxenus B Ilepuogunueckon cucremMe xumuudeckux aiemeHToB 1. M. Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeETauioB. MeTramuindeckass CBsi3b U METAJUIMYECKAs
KpUCTAINIMYECKAs] PEIIETKA. OJNEKTPOXMUMUYECKHI PAI HANPSOHKEHUA METaJlIOoB.
duznueckre U XUMHUYECKHE CBONCTBA METAIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJION, kucioTamMu). Obwue cnocodwl nonyyeHus memannos. Ilonamue o kopposuu
Memannios, OCHOB8Hble CNOCOObL 3auumovl ux om kopposuu. Cniasvl (cmaib, 4yeyH,
O0paAnOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTaiwibl: MOJIOXKEHUE B llepuogmyueckol cCHCTEME XHUMHUYECKHX
anemeHToB [l. 1. Menneneesa; crpoenue atomoB. Haxoxnaenue B npupose. Puznueckue
1 XMMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpust U Kaus). OKCUJIbI U TUAPOKCHUIBI HATPUS
u kamud. [[pyuMeHenre menoYHbIX METAVIOB U UX COEUHECHUMH.

[[{eoyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: TTOJI0KEeHKE B [leprnonnueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE UX aTOMOB; HAX0XKICHUE
B npupoje. Pusznueckue U XUMUYECKHME CBOMCTBA MAarHus M Kajiblus. BaxHeniine
COCAMHEHUS Kajbliusd (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 60061 u cnocobwvl eé
YCMPAaHeHUsl.

AmoMuHUN: nofoxxeHue B [leproanyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB/I.
N. Meneneesa; CTpoeHUE aTOMa; HaX0XKACHUE B pupoie. DU3ndeckue U XMuMUUYECKUE
CBOMCTBa aTtOMUHUSI. AM(POTEpPHBIE CBOMCTBA OKCHA M THUIPOKCH/IA aTFOMUHHUS.

Kenezo: nonoxenue B Ilepuongndyeckor CUCTEME XHMHUYECKUX 3JIEMEHTOB /I.
N. MeHnneneeBa; CTpoeHHE aTOMA; HAXOXKIACHHUE B Ipupoac. PU3NUECKUE U XUMUYECKUE
CBOMCTBa ’kene3a (B3aMMOJICMCTBHE C METAJIaMHU, KHUCIOTaMH M COJIsIMH). OKCHIBI,
ruapokcuibl u conu xkenesa(ll) u sxeneza(Ill): cocras, cBolcTBa U noAYUeHue.

XUMUYECKHUI DKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJIOB M CIJIABOB, UX
(bU3UYECKUMHU CBOMCTBAMHU;, W3YYEHUE PE3YJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPHAIIOB), OCOOCHHOCTEHW B3aUMOJICHCTBUS OKCUAA KAJIbIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); HCCIIEIOBAHUE CBOICTB
AKECTKOW BOJbI; MpOIIECCa TOPEHUS KeJle3a B KUCIOPOJe (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUSI KAY€CTBEHHBIX PEAKIIU HA UOHBI (MarHus,
Kanblus, amomMuHus, 1uHka, xxeneza(ll) u xenesza(Ill), menu(Il)); nadmonenue u
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ONMCAHUE TMPOIECCOB OKpAIIMBAHUSA IIJIJAMEHM HOHAMM HATpUs, Kalus U KaJlblus
(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

Hoesvie mamepuanvt u mexuonoeuu. Bewecmea u mamepuanvl 6 no8CeOHEEHOU
JoHcuzHU  yenoseka. Xumus u 300poeve. bezonachnoe ucnonvzoganue eewjecms u
Xumuyeckux peakyuti 6 Owvimy. lIlepsas nomowb npu  XUMUYECKUX OHCO2AXU
ompaenenusax. OCHOBbL IKONOSUUECKOU 2epamMomHocmu. Xumuueckoe 3acps3HeHue
OKpyHcaloweli cpedwl (npedenvras oonycmumas konyeumpayus eewecms — I1J[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUeCKUX NPoOIieM.

Ilpupoonvie ucmouynuxu yeneeo0opooos (yeoib, 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 MeXNpeIMETHBIX CBSI3eM Npu H3ydyeHWH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
U TIOHATHH, SIBJSIONIAXCS CHCTEMHBIMU JJII OTACIBHBIX IPEAMETOB E€CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHSATHSI: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHalu3, CHUHTE3, Kiaccuukanus, NEePUOJIUYHOCTb, HAOMIOJCHUE, HKCICPUMEHT,
MOJIETUPOBAaHUE, U3MEPEHHUE, MOJIENb, SIBJICHUE, MapHUKOBBIA A(PeKT, TEeXHOJOTHs,
MaTepuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dJICKTPUUECKUN 3aps]l, TPOBOJHUKH, MOTYNPOBOJIHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAIUIMYECKash pEmI€TKa, CIUIaBbl, (PU3HUYECKHUE
BEJTUYHMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IIJIAHETHI, 3BE3MIBI,
Comnnre.

buonorus: ¢dotocuntes, apixaHue, Ouocdepa, HIKOCHUCTEMA, MHHEPATLHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaibl, TOPHbIE MOPOJIbI, MOJE3HBIE
HCKOITaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX 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 €0 CBOMCTB.

5. IlomydyeHue BOJOpoOJa U U3YYEHUE €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. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TomyueHue aMmMuaka u U3y4yeHUE €r0 CBOMCTB.

11. Tlony4yeHue yraekuciioro ra3a i M3y4eHHue €ro CBOMCTB.

12. Pemenne skciepuMeHTaNIbHBIX 3a1a4 1o Teme «Hemeramnsr 1V — VII rpynn u
UX COCIUHEHUN.

13. Pemenne skcriepuMEHTANBHBIX 33724 IO TeMe « MeTallIbl ¥ UX COSIUHEHUSD.

[Ipn mnpoBeneHMHM NPAKTUYECKONM padOThl KaXKIbII €€ 3Tal  BBIIOJIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoactBoM. Ha mocke
00s13aTE€IbHO BBIBELIMBAIOTCS IMpaBUia TEXHUKUM O€30MaCHOCTH, COOTBETCTBYIOIINE
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 OOYyYaroIIMXCs IO
OpeaMeTy MPeayCMOTPEHbl KOHTPOJIbHBIE pabOThI, CAMOCTOATEIbHBIE PAOOTHI, 3a4ETHI,
OpakTHYeCKue paboThl, TecTHupoBaHue. OIHUM M3 METOJOB KOHTPOJISL PE3yIbTaTOB
oOyuenusi obOyuatomuxcs c 3[IP sBasercs MeTon MOIMBApUAaTUBHOTO 3KCIIpECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYHTEIBHBIMM YEPTAMU
ABJISIFOTCSI OIEPATUBHOCTbD, BBICOKAs CTEIIEHb MHANBUAYaIN3ALMH 3HAHUI, CDABHUTEIILHO
MaJible 3aTpaThl BpEMEHH U TPYJla Ha IPOBEPKY OTBETOB O0YUYAIOIIHUXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOkHO u3MeHeHHe (OPMYIMPOBKM 3aJaHU Ha
«TIOIIArOBYIO», aJanTalys IPEeAJaraéMoro o0y4aromemMycs TECTOBOIO (KOHTPOJIBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BaHUE YCTHBIX W NHUCBMEHHBIX WHCTPYKIIHH,
YOPOLIEHUE JJIMHHBIX CIOKHBIX (POPMYJIMPOBOK MHCTPYKIIMM, pelIEHUEe C OMOpod Ha
JITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON HH(DOPMALIHH.

KoutposabHbie padoThl M0 TeMaM

B paGoueii nporpamme mpeaycMoTpeHO 9 KOHTPOJIBHBIX PaboT:

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

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

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Okcupsl. 'openue. Bogopoa. KucinoTsi.
Coun.
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Konmponvnas paboma Ne 5. O600111eH1Ee CBEICHUN 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. Itoropas paboTa 3a Kypc HEOPraHMUECKON XUMUHU.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJJMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B nenom pesynbraTel ocBoeHust oOywatomumucs c¢ 3IIP yueGHOro mpenmera
«XuMUS» JTOJKHBI COBMANATh C pe3yJibTaTaMH MPUMEPHOM padoyell MmporpaMmbl
OCHOBHOT0 00111er0 00pa3oBanust. Hanbosnee 3HaUMMbIMU SIBISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0YUYCHHIO U LIeJICHANpaBICHHON O3HABATEIbHOMN 1eATEeIbHOCTH;

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 €ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajbHEHIIed WHAUBUIYaAIbHOM
TPaeKTOPUH O0Opa3oBaHMs HAa OCHOBE OPHEHTHPOBKM B Mupe mpodeccuir u
npo(dhecCHOHANBHBIX MPEANOYTCHHIM, YBAXKUTEIHHOTO OTHOIICHUS K TPYY;

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

OCHOBBI JKOJIOTHYECKON KYJIBTYpPHI, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPHOOPETEHUE OIBITa IKOJOTUYECKH OPHUEHTUPOBAHHOMN
IPAKTHYECKOH NEATEIbHOCTH B )KU3HEHHBIX CUTYAIIUSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YyHOTPeOICHUS
aJIKOTOJIsl, HApKOTHKOB, KypeHHs) M UHBIX (opMm Bpena i (uU3MUECKOro W
IICUXUYECKOTO 3710POBbSI;

IPUHATHE PEIICHUN B )KM3HEHHOW CUTYyallMM 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 YKU3HEHHOW CUTYaIIHH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHblMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCHGUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS TPOCTHIX XUMUYECKUX SIBJICHUM;

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

CTPOUTH JIOTUYECKOE CYKJAEHUE MOCIIEC MPEABAPUTEIHLHOIO aHATIM3a, BKIIOYAIOIIIEE
YCTAHOBJIEHUE NPUYUHHO-CJICICTBEHHBIX CBA3EH;

BBIABJIATh AeUIMTHI HWHPOpMAIUU, MAHHBIX, HEOOXOIWMBIX IS pEIICHUs
IIOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYroi (TaOiuIly B TEKCT U

p.);
P CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATh 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTSI petieHus] y4eOHBIX U MO3HABATEIbHBIX 33J1a4 C MOMOIIIBIO M1e/1arora;

C MOMOIIBIO Meaarora MPOBOAUTh XUMUYECKHUI OIBIT, HECIIOKHBIN SKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsl, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TIOMOIIBIO TIeAarora WM CaMOCTOSATEIbHO (OPMYIUPOBATH O0OOIIECHUS U
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOACHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKHUX TMPOLIECCOB U  UX
MOCJIEACTBUS;

UCKAaTh WM OTOMpaTh MH(POPMAIHMIO WU JAHHBIE W3 WCTOYHHUKOB C YYETOM
MpEeUI0)KEHHOM yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOJICHCTBHUE B IpYIINe (OMPEACsITh OOIIHe 1eNH,
pacrpenensiTh poJid, JOTOBApUBATLCS JIPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThl C MCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATEPUAJIOB [IJIsi BBICTYIUICHUS TEpe.
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
yUUTENIEM M CBEPCTHUKAMU; padOTaTh WUHIMBHUAYAIbHO W B TPYIINE: HaXOJAUTh 0OIIee
pelnieHrue U paspemarb KOH(IMKTHI HAa OCHOBE COTJIaCOBaHUSI TMO3UIMH M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

OILICHMBATh KAYECTBO CBOETO BKJIa/a B OOLIUN MPOAYKT, IPUHUMATH U Pa3/IesiTh
OTBETCTBEHHOCTb U MPOSIBISATH TOTOBHOCTH K MIPEAOCTABIECHUIO OTYETA NIEpE ] TPYIIION.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaTh Yy4eOHYIO MPOOJEMy, OMNPEACNiTh Ieib
y4eOHOU eI TEeTbHOCTH;

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

COOTHOCUTH CBOHM JCHCTBUS C TJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW MAESATEIbHOCTH B MPOLECCE AOCTHKEHHUS pe3yJbTara, OMNpPENeIATh
CIOCOOBI ICUCTBUI B paMKaxX MPeJI0KEHHBIX YCIOBHUI U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JIEMCTBUS B COOTBETCTBUHU C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTYyallMd W TMpeJjararb IUIaH €€ W3MEHEHUS,

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

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
NESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE WM3MEHEHUS W HaNpaBJICHUS, TPEOYIoIIHe
JnajabHerIel padoThl;

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

B cocTaBe npeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO 0053aTEIbHOIO COJIEp KaHMs,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHbIE
3HAHMS, YMEHHS U CIIOCOOBI JAeHCTBUH, crienuduueckue g y4eOHOro mpeaMera
«Xumus», BUABL JEATEIBHOCTA MO TOJYYEHHIO HOBOTO 3HAHHWSA, €r0 MHTEPIpETalHH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBICHUN MPHUPOJBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA O0IIel KyJIbTYphl U MPAKTHUECKON

JeSATEeIbHOCTH YEJI0BEKa B YCIOBUAX COBPEMEHHOT0O OOIIECTBA; TOHUMaHUE MECTa

XUMUH CPeJIi APYTUX €CTECTBEHHBIX HAYK;

® BJAJICHHE OCHOBAMM MOHITHUIHOIO anmnapara i CAMBOJIMUECKOTO 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 IOMOIIBIO YUMTEIN; YMEHUE

UCIIOJIb30BaTh MOJENIU JJIsi OOBSICHEHHS CTPOCHHUS AaTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEEICHUS;

® [IPE/ICTABICHUE O CUCTEME XUMHUYECKUX 3HAHUU U YMEHUE C MOMOILIBIO YUUTENS

IPUMEHATh CHCTEMY XHMHYECKMX 3HAHUW I YCTAHOBJIEHUS B3aUMOCBA3EH

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

IPOLECCE BBIMOJIHEHUS YYEOHbIX 3aJaHUd U TNpu paboTe C HUCTOYHUKAMHU

XUMHYECKON UH(OpMALIK, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE TOHITHS: XHMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEUIECTBO, OJHOPOJHAA W HEOJHOPOAHAs CMECh,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MacChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA OObEeM, OKCHUJ, KHUCIIOTa, OCHOBAaHHWE, COJb (CpEemaHsis),
XUMUYECKas peaklus, peakUUd COCIUHEHUs, PpEaKIUH PAa3JI0KEHUs, pPEaKIUU
3aMeIlIeHMs], peakuu 0oOMeHa, TeroBOM 3(h(PEeKT peaklnu, 3K30- U SHIOTEPMUUYECKHE
peakuuu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTa B COCIMHEHHH, MaccoBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpAaLMsl BELIECTBA B PACTBOPE, SAPO aTOMA, SJIEKTPUUECKUN
CJION aToMma, aToMHas opOuTaib, pajuyC aroMa, BaJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMHUYECKasl CBS3b, JIEKTPOOTPULATEIBHOCTD, MOJIAPHAs] U HEMOJSpHas KOBAJEHTHAs
CBA3b, MOHHAs CBA3b, METAJUIMYECKAs CBSA3b, KPUCTAUIMYECKAs pelIeTka (aToMmHas,
VMOHHAs, METaJuIMYecKasi, MOJIEKYJSIpHas), MOH, KaTUOH, aHWOH, J3JEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss JAMCCOLMAlMsI, peakUUd HOHHOro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKI[MU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHUCJICHUE W BOCCTAHOBJIEHHE, 3JIEKTPOJIN3, XMMHUYECKOE PaBHOBECUE, OOpaTUMBbIE U
HeoOpaTUMbIE pEaKIMU, CKOPOCTh XUMHUYECKON pEaKluu, KaTaau3aTtop, MpeaeiabHO
nomyctuMas konuentpauus (I171K), koppo3ust MeTaiioB, CIiIaBhl;

OCHOBOITOJIATAIOIIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHUs Macchl, [lepuonnueckuii
3akoH /[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpPHUsl, TEOPUs BJIEKTPOJIUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJICHUS O HAyYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJIbHBIX U TEOPETUUYECKUX METOJaX HCCIEJOBaHMs BELIECTB U HU3YUEHMS
XUMHUYECKUX PEaKLINi;

® IIPE/ICTABICHHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepuonnueckoii cucreme (B MaJIbIX IEPUOAAX U INIaBHBIX
HNOJArpyNNax) M OJJIEKTPOHHOI'O CTPOEHHUS aToMa; YMEHHE OOBACHATH CBSI3b
NOJIO)KEHUs1  aneMmeHTa B llepuoguueckoid  cucremMe € YHUCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHUS aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsij
aapa, oOIIee YHCIO  AJIEKTPOHOB), PACIPEAEICHUEM  3JEKTPOHOB IO
HHEPreTUUECKUM YPOBHSAM aTOMOB IEPBBIX TPEX MEPUOJOB, KalIMs M KajbIus;
KJIACCU(PUIMPOBATh XMMHMUYECKHE JJIEMEHTbl C OINOpPOM Ha ONpeAesICHUs
bu3IecKoro cMbIcia IMUGPOBBIX JAHHBIX MTEPUOANICCKON TaOHIIBL;

® YMEHHE KJIACCU(PUIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON Ha CXEMBI; ONPENEATh BAIEHTHOCTh U CTENEHb
OKHCIICGHUSI XUMHUYECKHX DJEMEHTOB, BHJ XHMHUYECKOM CBS3M U  THUI
KPUCTAJUIMYECKON CTPYKTYpbl B COCIMHEHUSX, 3apsA] MOHA, XapaKTep Cpelbl B
BOJIHBIX pacTBOpax BeLIECTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOpPOM Ha cxeMy (QU3NYECKUEe U XHUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPOA, 030H, BOJOPOA, IpaduT, anmas, KpeMHUH,
a3oT, hochop, cepa, XJI0p, HATPUIL, KAJIUIA, MATHUM, KAJIBLIUIA, AJIFOMUHUHI, JKEJIE30)
U CIOXKHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUAPOKCUABl MeTauioB [ - IIA rpymnm,
amomunusi, menu (1), numuka, xeneza (11 u III), okcumsr yraepona (I 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);
OIKCHIBaTh C OMOPOM HA IUIAH U KIJIIOUEBHIE CJIOBA; YMEHHE MPOTHO3UPOBAThH U
XapaKTepu30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX COCTaBa U CTPOCHUS
nocjie MpeiBapuUTENIbHOIO aHaju3a I0J PYKOBOJACTBOM I€arora, NpuMeHEHHe
BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BOBMOKHOCTh NMPOTEKAHUSI XUMHUECKUX
NpEeBpalIeHU B pAa3JIMYHBIX YCIOBUSX, BIUSHUE BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPY>KAOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBJIATH MO 00pa3ly, CXeMe, alIropuTMy Y4eOHBIX EeUCTBUI
MOJICKYJISIPHbIE ¥ MOHHBIC YPaBHEHHS peakiuid (B TOM YHCIE PEaKIMid HOHHOTO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKy HUMU;

® YMEHHE BBIYHUCIATH OTHOCUTENIBHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOIO 3JIEMEHTa B COECIUHEHWH, MAaCCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mme ¢GOpMyJbl; YMEHHE MPOBOJIUTH PACUETHl IO YpaBHEHUSIM
XUMHUYECKUX pEaKIM W HaXOAUTh KOJUYECTBO BEIIECTBA, O0BEM M Maccy
peareHToB WJIM MPOAYKTOB PEAKIUMU C OMOpPOM Ha oOpasell, alropuT™M y4eOHBIX
JICHICTBUM,
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® BJAJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HaO0IeHne, U3MEPEHHE,

HKCIIEPUMEHT, MOJICIUPOBAHUE) MPU U3YUCHUU BEIIECTB U XUMUYECKUX SBICHUM

C OTOPOM Ha aNTOPUTM Y4eOHBIX IEHCTBUI; yMeHHE CHOPMYIUPOBATH MPOOIEMY

U MIPEIJIOKUTH IYTH €€ PEIICHHUs C TOMOIIIBIO TIe/larora; 3HaHHe OCHOB 0€30MacHO

paboThl C XUMUYECKHUMH BEIIECTBAMH, XUMHUUECKONH TMOCYA0H U J1a00paTOpHBIM

000pyIOBaHUEM;

® HAJIWYME MPAKTUYCCKUX HABBIKOB TUIAHUPOBAHUSA U OCYIIECTBICHUS CIEAYIOIINX

XUMHUYECKUX IKCIIEPUMEHTOB IMOJI PYKOBOJACTBOM YUUTENS C 0OCY X ACHUEM IJIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHHUE U OnucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH H XUMUYCCKUMH SBJIICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEAKITUH;

U3Y4YEHHUE CIIOCOOO0B pa3/ieTICHUsl CMECel;

MOJTy4eHUe KUCIOPO/a U U3yUCHHE €T0 CBOICTB;

MOJTy4YEHHUE BOJIOPO/Ia U U3yUEHUE €TO CBOMCTB;

NOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3yuyeHue ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

IPUTOTOBJICHHE PACTBOPOB C ONPEEICHHON MacCOBOH J10JI€H pacTBOPEHHOTO
BEIIIECTBA;

UCCIICIOBAaHNE W OINHCAHUE CBONCTB HEOPTaHWYECKUX BEIIECTB Pa3IUIHBIX
KJIaCCOB;

MPUMEHEHUE WHJMKATOPOB (JlakMyca, MeTujiopanxa u (peHondranenna) s
OTIpe/ICTICHUS XapaKTepa CPebl B paCTBOpPAX KUCIIOT U MIETOUEH;

U3y4YCeHHE B3aUMOACHCTBHUS KHCIOT C METaJUIaMH, OKCHJaMH METAJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUIA,

BBITECHEHHE OJTHOTO METajlJIa IPYTUM U3 pacTBOPa COJIH;

uccienoBanne aM(pOTepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTAIbHBIX 3aad 1o TemMe «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COCTUHEHUNY;

pelieHrne  JKCIEPUMEHTANBbHBIX  3aJad 1Mo TeMe  «ODJEeKTPOIUTHUECKas
JTUCCOLIMALIMSY;

peleHre IKCIEePUMEHTAIbHBIX 3a7ad Mo Teme «Bakueimme HeMeTamisl U UX
COCTUHEHHUSI;

pelIeHre KCIEPUMEHTANBHBIX 3a/1ad 1Mo TeMe «BakHelre MeTamibsl U ux
COCTUHEHHUSI;

XUMHYECKHUE IKCTIEPUMEHTHI, HJUTFOCTPUPYIOINE IPU3HAKU TPOTEKAHUS PEaKIui
MOHHOI'0 OOMEHa;

KaueCTBEHHbBIC PEAKIINH Ha TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX UOHBI: XJIOPH/I-
, Opomu-, noaua-, cyasdar-, pocdar-, kapOOHAT-, CUITMKAT-AHUOHBI, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHUSI, MarHus, KaJblKs, aTJFOMHHHMS, Kene3a (2+) wkenesa (3+), menu (2+),
IIMHKA;

yMEHUE TPEACTABIATh PE3YNbTaThl dKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPAGUKOB U TaOJIHII U BBISBIATH IMIHUPUIECKUE 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 KMBBIC OPTAaHU3MBI OIPEICTICHHBIX BEIIECTB, a TaKXKe CIIOCOO0B
YMEHBUIEHUS M TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4eslOBeKa,

® BJAJCHUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMeEHUE
IPABWJIBHO HCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpAJIbHBIE YAOOpPEHMs, METaulbl W CIUIaBbl, MPOJIYKTHl HepepabOTKU
IPUPOJIHBIX UCTOYHUKOB YTJIEBOJOPOI0B (YIJisl, IPUPOIHOTO ra3a, He(Tu) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha NPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
NPaBUIBHOTO UCIOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMHU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHPE, OOBSICHATh
IPUYUHBI MHOT00Opa3usl BELECTB; YMEHUE WUHTEIPUPOBATh XUMUUECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOLIBIO IIE1Arora;

® @peAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESTEIBHOCTH, CBSI3aHHBIX C
XUMHENX M COBPEMEHHBIMM TEXHOJIOTMSMH, 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.

TpeOoBaHusi K MpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeaMera
«XuMH», pacnpeaeeHHbIe 10 roxaM 00y4yeHus

Pesynbrarel mo romam (GOpMyNHPYIOTCS MO MNPUHIUIY J00aBICHHUS HOBBIX
pe3yabTaToOB OT roja K rojay, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOJax IO3ULUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOrO ToJa
M0 YMOJIYAaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KUIIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHSITHUH: aTOM, MOJIEKYJa,
XUMUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPOJHAsI), BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAas W MOJEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0Js1 XUMUYECKOTO JIEMEHTA
B COCJWHEHWH, MOJSPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
2NEKMPOOMPUYAMENLHOCMb?,  CTENIEHb  OKHMCIEHUS,  XMMHMYECKas  peakius,
KiIaccu(pukanus peakiuil: peakiuu COCIWHEHUS, PEaKIMH pPa3IoKEHUS, PEeaKIuu
3aMEIICHHs], PEaKIui 00MEeHa, 9K30- U SHJIOTEPMHUUCCKUE PEAKIIUU;, Menio8ot 3¢hghexm
peaxkyuuy, SIpO aTOMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJISIPHAs W HEMOJISIpHAs KOBAJEHTHAsl CBSI3b, MOHHAs CBSI3b, HOH,

2 371ech 1 aee KypcMBOM 0003HAYAIOTCS IIAHUPYEMbIE HPEAMETHEIE PE3YIbTAThl, KOTOPBIE MOTYT OBITh HOTEHIIHAILHO
IOCTUTHYTHI 00ydarommMcs ¢ 311P, HO He ABIAIOTCS 00s3aTeILHBIMH.
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KaTUOH, aHUOH, PACTBOP, MaccoBas J0Ji1 BELIECTBA (MPOLIEHTHAs KOHLEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. 1. 1) u
MIPUMEHSTD ITU MOHATHS PU OMMCAHUU BELIECTB U X MIPEBPAILCHHIA;

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; INPUHAJICKHOCTh 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 NP MOJYYEHUH HOBBIX 3HAHMM, a TaKKe Mpu padoTe
C MCTOYHMKAMU XUMHUYECKOM HH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
onepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSATH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUHU PACUETHBIX 33Jlay C OMOPOM HA AITOPUTM YYEOHBIX ACHCTBUN HM3y4YEHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHus macchl, [lepuonnueckuii 3akon .M. Menneneesa,
3aKOH NOCMOAHCMBA COCMABa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIpHAs TEOpPHUS.
CooTHOCUTh 00O3HaYeHUs, KOTOpble UMeroTcsd B Tabnuue «llepumonnueckas cucrema
XuMu4ecKkux aeMeHToB 1. 1. MenneneeBa» ¢ YNCI0BBIMU XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMMUYECKHUX DJIEMEHTOB (COCTaB W 3aps] sAapa, OOIIee YUCIO 3JIEKTPOHOB U
pacnpeiesieHue X 10 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XHMMUYECKUE DJIEMEHTBl; HEOPraHUYECKHE BELIECTBA,;
XUMHUYECKUE peakuu (10 YMCIy M COCTAaBYy YYACTBYIOIIMX B PEAKIMM BELIECTB, I10
TEIUIOBOMY 3(PPeKTy, MO0 U3MEHEHUIO CTENEHU OKUCICHHUS XUMHUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  NOJTBEpXkJAas  ONWCAaHWE TpUMEpPaMu  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH C OMOPON HA CXEMBI;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOEHUS;
BO3MOXXHOCTH MPOTEKAHUSI XMMUYECKHX MPEBPALIEHUN B Pa3IMYHBIX YCIOBHSIX TOCIE
MIPEABAPUTEIILHOIO 00CYXACHUS C Me1arorom;

BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3JIEMEHTa Mo (popmyse COeIUHEHHUs; MAacCOBYIO JIOJIIO
BELIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI M0 YPABHEHUIO XUMHUYECKON PEaKLHH C
ONOPOW Ha aJTOPUTM;

IIPUMEHSATH 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 — HAONIOJCHUE, W3MEPCHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeanbHblli U MblC/IeHHbll) TIOJ] pyKOBOACTBOM I1€/1arora;
CJIeIOBaTh MpaBUjIaM MOJIb30BAHUSI XUMUYECKOM MOCYA0N U JaO0paTOPHBIM
000pyZ0BaHUEM, a TaKkKe MpaBUiaM OOpaIlIeHHs C BEIIECTBAMH B COOTBETCTBUU C
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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 SKCIHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TIOMOMIBIO HMHAMKATOPOB (Makmyc, ¢eHondTanenH, METWIOpaH:K U Ap.),
MOATBEP)KIAOIINX KAYECTBEHHBI COCTAaB HEOPraHWYECKHX BEIIECTB (KAUECTBEHHBIC
pEeaKLMK Ha HOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KUIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKAs PEaKIus,
XUMUYECKasl CBSI3b, Meni080U 3¢hghekm peaxyuu,Molib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOJIUTUYECKAsT THUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTalu3aTop, XumMuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTENL, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTPOMuUs, aM(OTEPHOCTb, XMUMHYECKash CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb  XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHntpauus (I1I1K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKHX MOHATHH (cM. 1. 1) u
NPUMEHSTH 3TH MNOHITHUS [IPU ONMUCAHUH BEIIECTB U UX MPEBPALLCHU;

WCIIOJIb30BaTh 3HAKW W CUMBOJIBI JJIs1 (PUKCAIMK PE3yNbTaTOB HAOIIOICHUH,
COCTaBJICHHSI (JOPMYJI BEIIECTB U YpPaBHEHUN XMMHYECKUX PEAKIIMH, 3aIUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuonuueckoit cucrteme u
Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHU.

OMPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUSI XUMHYECKUX DJIEMEHTOB B
COCIMHEHUSX PAa3IMYHOTO COCTaBa; MPUHAJJICAKHOCTD BEIIECTB K OMpeAeIEHHOMY KJ1acCy
COCIMHEHUN C OMOpOM Ha OMpPENENICHHS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC, BUJIbI
XUMUYECKON CBsI3M (KOBaJIEHTHAasl, MOHHAs, METa/lInueckas) B HEOPTaHUYECKUX
COCAMHEHUSX; 3apsj HOHA MO XUMUYECKOW (Qopmysie; xapakTep Cpelbl B BOJHBIX
pacTBOpax KHCJIOT U IIEJIOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
sewjecmea,

packpbiBaTh  cMbIici  [lepuommueckoro  3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATH €TI0 TOHUMAHUE: ONUCLIBAMb U XaApaKmepu3oéams TabIUIHY0 hopmy
[Tepuoguyeckoil CHUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSATHS «TJIaBHAs
noarpynma (A-rpynmna)»y u «mnobouynas moarpymnma (b-rpymma)», maneie u OombIIve
NEePUObl, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TabJIuUIIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsij sipa, 00IIIee YUCIIO AICKTPOHOB U PACHPEACICHUE UX IO 3JEKTPOHHBIM CJIOSIM);
00bsCHAMb 00IIHE 3aKOHOMEPHOCTH B UBMEHEHUU CBONCTB XMMUYECKUX DJIEMEHTOB M UX
COCMHEHUN B Mpejiesiax MaJIbIX MePUO0B U TJIABHBIX MOATPYMI ¢ Y4ETOM CTPOSHUSIUX
aTOMOB;

KIacCUu(UIMPOBaTh XUMHUYECKHE OJIEMEHTBI, HEOPTraHWYECKHUE BEIECTBa,;
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XUMHUYECKHUE peakUuu (10 YHCIY U COCTaBy YYacTBYIOIMX B pPEaKLMU BEILECTB, IO
TEIUIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTETIEHEN OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATh) OOIME U CHEIU(PUIECKIE XUMUYECKIE CBOMCTBA
BEIIECTB Pa3jIMUYHBIX KJIACCOB, MOATBEPXKAAs OMMCAHHE NPUMEpPaAMU MOJIEKYJSIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKIIMH C OMOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKOW IUCCOLMALNU KHUCIOT, LIEN0Yed U
COJIEH; MOJHBIE M COKpAIlEHHBbIE YpAaBHEHHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peakiuii, NOTBEPKJAIOLINX CYIIIECTBOBAHNE T'€HETUUECKON CBSI3U MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILLHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaxiuit
MTOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca ITHX PeakUuid;

IPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS;
BO3MOKHOCTH TIPOTEKAHHMS XMMHYECKUX MPEBPALIEHUN IIOCJIE MPEABAPUTEIBHOIO
00CYXJIEHUSI C Te1arorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa M0 (popMysie COeIUHEHUsS; MacCOBYIO JIOJIIO
BEIIECTBA B pPAcTBOpE; MPOBOJAUTH PacuéThl MO YPaBHEHUIO XMMHUYECKOW pEaklUu C
OIIOPOM Ha aJITOPUTM;

ClIeIOBaTh NpPaBWJIaM I0JIb30BaHUS XUMHUYECKOM MOCYI0M U J1ab0opaTOpHBIM
o00OpyZ0OBaHUEM, a TaK)KE IMpaBHJIaM OOpAIEHUSA C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSAMU IO BHIMIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO TIOTYYCHHUIO U
coOHpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

NPOBOJUTh PEAKUWH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIA COCTaB Pa3IUYHbIX
BELIECTB: PAClO3HABAaTh ONBITHBIM MYyTEM XJOpuI- OpomMua-, MOAUI-, KapOoHaT-,
docdar-, cunmkar-, cyabpar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS 1 MOHBI H3yYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

IPUMEHSATH OCHOBHBIE ONIEPALU MBICIIUTEIBHOMN JEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 000011IeHNEe, CUCTEMATH3AIIHIO, BbISIBJICHUE TPUYUHHO-CIICICTBEHHBIXCBSI3EH —
JUISl U3YYEHUS CBOMCTB BEILIECTB M XUMUYECKHX PEaKIil; €CTECTBEHHO-HAYyUYHbIEMETO IbI
NO3HAHUSI — HAONIOJIEHUE, W3MEpPEHHEe, MOJCIIMPOBAHUE, AKCHEPUMEHT (peasbHbIM U
MBICJICHHBIN).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJIMUECTBO YaCOB, OTBOJIUMBIX HA OCBOEHHUE KaXKJ0M TeMbI y4eOHOT0 npeaMeTa « XUMHUsH)
[IpumepHOii aganTUPOBAHHON OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYYAIOMIMXCS C
3aJIEP’)KKOM TICMXUYECKOTO PA3BUTHA, B IEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM paszaenoM [IpumepHoit paboueil mporpamMmbl
y4eOHOro npeameTa « XUMUs» OCHOBHOM 00pa3oBaTeIbLHOM MPOrpaMMbl OCHOBHOTO 00111eTr0 00pazoBanus. [Ipu stom Opranuzanus
BIIpaBE camMa BHOCUTb HW3MEHEHUS B COJIEp)KaHUE M pacHpelereHue ydyeOHOro Marepuana 1o roaamM oOOydYeHHs, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEAEICHHE OpraHU3allMOHHBIX (GOpM
oOyueHuss ¥ T.m. OOOCHOBAHHOCTh JAHHBIX W3MEHEHWI OIpezaenseTrcs BbIOpaHHbIM 00pa3oBaTesNbHOW opraHuzanueil YMK,
WHJUBUyAIbHBIMUA TCUXO(U3UYECKUMU OCOOEHHOCTSIMH KOHKpETHBIX oOywaromuxcsi ¢ 3IIP, creneHbto OCBOEHHOCTH HMHU
y4eOHBIX TEM, PEKOMEHIALUsIMU [0 OTOOPY U afanTalyy yueOHOro MaTepralia o XuMuH, IpeJcTaBleHHbIMU B [losgcHUTEIbHOM
3aIKCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO TIaHUPOBaHUS it oOydaromuiics ¢ 3I[1P: mepBsiii mpeamnonaraet
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 Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMsI)

MpumepHble Tembl, OCHOBHOE coaep’KaHue OCHOBHbIE BUAbI AEeATENbHOCTH
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammbil,
M KO/IMYECTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

Paznes 1.1lepBonayaibubie XuMmuyeckue mousrusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM AeATeJIbHOCTH
YyeJ/ioBeKa

(54

[IpeaMeT XUMUHU. Po1b XUMUU 8 HCU3HU Hes08eKd. Xumus 8
cucmeme Hayk. Memodbvl no3HaHUs 8 XUMUU.

Tesa v BemectBa. Pu3nyeckue CBOWCTBA BeleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BelecTBa U cMecH. Coco6bl
paszesieHus cMeceil. Pu3nyeckue U XUMUYeCcKHe SBJIEeHHS.
[IpU3HAKH U YC/I0BUA NPOTEKAHNUS XUMUYECKHUX PeaKIHH.
3HaKOMCTBO C IpaBUJIaMU 6€30MaCHOCTH U MPUEMaMU paboThI B
XUMHUY€ECKOH J1abopaTopuHu.

JleMOHCTpanumu

1. JlJabopaTopHOe 060pyI0BaHUE.

2. PazinyHble BUAbI XUMUYECKOU MOCY/IbI.

3. O6pasibl BEelEeCTB.

4. Cnoco6rl pa3zesieHust cMmeceit (unbTpoBaHue, BoIIapUBaHUE,
JUCTUILISALMS, XpoMaTorpadusi).

JlaGopaTopHble U IpaKTHYeCcKHe paGoThl

Jla6opamopHble onbimbl:

OnucaHve GU3NYECKUX CBOHUCTB BEIIECTB.

PassiesieHue cMecH ¢ NOMOLIbIO MarHUTA.

IIpakmuyueckue pabomut:

Ne 1. JlTabopaTopHOoe 060pyi0BaHUE U IPHEMBI PaGOTHI C HUM.
[IpaBuJia 6e30macHOM pabOThl B XUMUYECKON JTaGOpaTOPHH.
Ne 2. OuncTKa 3arpA3HeHHOM NoBapeHHOoN conm
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PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH C IOMOLIbIO eAarora.

PackpbIBaTb poJib XMMHH B IPUPO/JIe U XU3HHU YeJIOBEKa, eé CBA3b C JPYyTUMHU
HayKaMH.

PassinyaTh YuCTbIE BelllecTBa U CMeCH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PassnyaTh Pusnyeckre U XMMUYECKHe ABJIEHUS C OIIOPO Ha onpeJiesIeHHs.

OnpefiessTh NPU3HAKU XMMUYECKUX peaKLMi 1 yCJIOBUS UX IPOTEKAHHUA.

Crne0BaThb IpaBUJIaM 110/1b30BAHHUSA XUMHUYECKOH OCYA0H 1 JJaBOpaTOPHBIM
060py/0BaHUEM, A TAKXKE IPABUJ/IAM 0OpallleHHs C XUMUYeCKHUMH Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSMH 110 BBIIIOJHEHHUIO MPAKTUYECKUX PabOT Mo/,
KOHTpOJIEM lefiarora.

[I1aHUpPOBATDb U IPOBOJUTH XUMUYECKHH 3KCIIEPUMEHT 110 U3yYEHUIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BeLleCTB, CIOCOG0B pas/ie/ieHUs cMecel
BellecTB 10/, PyKOBO/JCTBOM Ilejiarora ¢ o6cyx/ieH1eM IJlaHa paboThl.

HWcnosib30BaTh NpH BHINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIpoliecce
HCC/lel0BaTeIbCKOH JleATeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPy
XMMHYeCKOI'0 COJlep>KaHus, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa o,
PYKOBOZCTBOM IeZarora.

BricTpanBaTh pa3BEépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
rHopMalHIo U3 yIeOHUKA U CIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XUMHHU



Tema 2. BemectBa
U XMMHUYeCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CHMBOJIbI)
XUMHYeCKHX 3/1eMeHTOB. [IpocTble U CJI0XkKHbIe BellecTBa.
ATOMHO-MOJIEKY/IIPHOE yYEHHE.

Xumuueckast opMyJia. BaseHTHOCTb aTOMOB XMMUYECKHX
3J1eMeHTOB. 3aKOH NOCMOSHCMBA coCMasd eujecms.
OTHocHTe/IbHas aTOMHas Macca. OTHOCHTe/IbHAs MOJIEKYJ/IIpHAs
Macca. MaccoBasi 10J1s1 XUMHUY€ECKOT0 3/IEMEHTA B COeJUHEHU M.
dusuyeckre U XUMHYECKHE BJeHUsl. XUMHYecKas peaknusd.
[IpU3HaKK U YCJI0BUS MPOTEKAHUS XUMUYECKUX PEAKLUI.
XuMUYecKre ypaBHEHUS.

Tunbl XUMHUYeCKUX peakiui (coeAMHEHMs, pa3/I0KeHHs],
3aMellleHHUs], 00MeHa).

3aKOH COXpaHEeHHsI MacChl BEILECTB.

M. B. JlomMoHOC08 — yuéHblli-3HYuK10neducm.

OemoHcTpauuu

dusznyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIIEHUe U
KOH/IeHcallysi BOABI U T. 11.).

XuMHuecKue siBieHus1 (TopeHue CBeuH, pasJjiodKeHHe caxapa,
B3aUMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apusi,
passioxxeHue ruapokcua Mmeau(Il), B3auMopeiicTBure xeesa ¢
cepoii, B3auMoJiecTBHe XKeJie3a ¢ pacTBopoM costu Megu(1D)).
OnbIT, WINIOCTPUPYIOILUHI 3aKOH COXpaHEHHUS MacCChl.

Nab6opatopHble 1 NpakTUYeckue paboTbi

Jla6opamopHblie onbimbl:

[Ipumeps! UsHYECKUX ABJIEHUH (T1J1aBJIeHHe BOCKA, TassHUE
bJa).

[TprMepbl XUMHYECKUX SIBJIEHUH (TpOKa/MBaHUE MeJHON
IPOBOJIOKH, B3aUMOJeICTBHE MeJla C KUCIO0TOH).

Moziesv aTOMOB ¥ MOJIEKY T

MpakTnuyeckan pabota Ne3 MpusHaKM NPOTEKaHUA XMMUNYECKUX
peakumi

BbiyucneHusi

— OTHOCHUTEJIbHON MOJIEKY/ISIPHON MacChl BEILleCTB;

— MaccoBou A0JIM XUMHUY€ECKOr'o 3JieMeHTa I10 (bOpMyJ'Ie
COeIMHEHHUA.

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl I03HAHUA (B TOM 4YHC/Ie
HabJI10/leHue, MO/leJIMPOBaHNeE, IKCIIEPUMEHT) U OCHOBHbIE ONlepaluu
MBICJIUTEJIbHOM e TeIbHOCTH (CpaBHEHHe, KJacCUPHUKALMSA) A1 U3yYeHHUs
BeleCTB U XMMHUYECKUX PeaKIMH ¢ Oopoi Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBbIX IIOHATHHI U 3aKOHOB U IPUMEHATb 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BEIECTB U UX NPeBpaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II04YeBble CJIOBa.

PassimyaTh pu3nvecKre U XUMHUYeCKHe BJIeHUS, 00bACHATD UX CYLIIHOCTD C TOYKH
3peHMs aTOMHO-MOJIEKYJIIPHOTO Y4eHHUs C OTIOPOH Ha OIpe/ie/IeHUs U CXeMBI.

OnpefiesATh NPU3HAKU XUMUYECKUX PeaKIUH, YCI0BUSA UX IPOTEKAHHUS.

O6BbACHATD CYLIHOCTb GU3UYECKUX U XUMHUYECKUX SIBJIEHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOT'O YY€HHS C UCI0JIb30BaHHEM BU3yabHOM ONOPBI.

KnaccugurunpoBaTh XMMHU4ecKue peakLUHy (110 YUCIY U COCTaBY pearupyoiimux 1
00pa3yLIMXCs BEIECTB) C OMOPON HA CXEMBI.

CocTaBasTb GopMy.Jibl GMHAPHBIX BEIIECTB 10 BaJIEHTHOCTH U ONpefesisiTh
BaJIEHTHOCTB 110 popMyJiaM BelecTB C ONIOPOH Ha aITOPUTM yueBGHbIX
JeUCTBUH.

PaccTtaBaATh K03¢$dUILMEHThI B ypaBHEHHUAX XMMUYECKUX peaKIi ¢ onopoil Ha
aJIFOPUTM Y4eOHBIX JeHCTBUH.

CrnenoBaTh MpaBUIaM M0JIb30BaHUS XUMUYECKOH NOCYA0H U 1ab0paTOPHBIM
060py/I0BaHKEM, A TAKXKe IIPaBUJIaM 00pallleHHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSMH 10 BBITIOJHEHHIO JJAG0PATOPHBIX XUMHUYECKUX OTIBITOB TOZ,
KOHTpOJIEM ITeJjarora.

HWcnosib30BaTh NpHU BLINIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce
HCCJIeI0BATENbCKON AesITeIbHOCTU
HAyYHO-MIOMYJIIPHYI0 JIMTEPATYPY XUMHUUECKOT0 COZlePXKaHus, CTpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa 1o/, pyKOBO/CTBOM IeJjarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOM Ha
rHopMaIIo U3 yIeOHUKA U CIIPABOYHbIX MAaTEPHAJIOB, TPAMOTHO
KCII0/Ib30BaTh U3y4YeHHbIH NOHATUHWHBIN annapaT Kypca XMMUHU

Pasgeu 2. BaxkHeilye npeAcTaBUTE/ I HEOpraHu4ecKux BemecTs (30 1)
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Tema 3. Bo3gyx. Kucnopoa.
MoHaTue 06 oKkcuaax

(54)

Bo3ayx — cMech rasoB. CocTaB Bo3yxa.
Kuciopos — ajleMeHT U IpoCTOe Bellie-
cTBO. 030H — a/1/10mponHasi Modugukayusi KUca0pooa.

HaXO}K,ELeHI/Ie Kucjaopoza B ripupoje, cl)nsmecrme U XUMHUYEeCKHe

CBOMCTBA (peakl My OKHUC/IEHH, FopeHue). Y CI0BUS
BO3HHKHOBEHMS U NpeKpalleHus ropeHus. [lonatue

06 OKCHUAX.

Cnocobbl noayueHus kucaopoda 8 1abopamopuu U
npomvluiieHHocmu. [lpuMeHeHure kucaopoga. KpyrosopoTt
KHCJIOpO/ia B IPUPO/JE.

Tens08601l agpghekm Xxumuyeckoll peakyuu, NOHIMue o
mepMoXuMu4ecKkoMm ypasHeHuu, 3K30- U IHL0TEPMUYECKUX
peaxIusx.

Tonaueo (Hegpmb, y204b U MemaH). 3azpsi3HeHUe 8030YXa,
cnoco6ul e2o npedomspaujeHust. YcueHue napHuUK08020
adpdpexkma, paspywieHue 030H08020 C/A0S1.

AemoHcTpauumn

B3aumopeiicTBre docdopa, cephl U 3KeJie3a ¢ KHCI0POLoM
(BO3MOXKHO UCNOJIb30BAaHUE BU/IEOOTBITOB).
OnpefesieHre coZlep>KaHuUsl KUCI0pPO/a B BO3yXe.
OnbITEL, eMOHCTPUPYIOLLHE YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Nab6opatopHble 1 NpakTUYeckue paboTbi
Jla6opamopHbwliil onbim:

O3HakoMJIeHHe € 06pa3LaMi OKCHJOB.
Ilpakmuueckas paboma:

Ne 4. [lonydyeHHe KUCI0POJA, U3YIEHUE ero CBOMCTB.

BbiyucneHusi
— MOJIEKyJIHpHOﬁ MacCCbI KMCJIOPOJa ¥ 030HA HAa OCHOBaHUH
ATOMHOI MacChl XMMHYECKOT0 3JIeMeHTa
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PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATHH U IPUMEHATD 3TU MOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX NpeBpallleHUH ¢ UCII0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIMILIE,

XapaKTepHu30BaTh (OMUCBIBATB)C ONOPOLL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, PU3NYeCKre U XU-MHUYeCKHe CBOMCTBA KHUCJI0PO/ia, CIIOCOOBI
€ero MoJiyyeHus, NpYMeHeHHe U 3Ha4eHKe B IPUPO/ie U XKU3HHU YesJ0BeKa.

CpasHusamb peakyuu 20peHusl U Med/1eHHO20 OKUC/AEHUs C TIPeJBapUTENbHbBIM
06 CcyXJeHueM TapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpU6GOPHI AJ1s OJIyYeHUs KUCI0po/a (BbITECHEHHUEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM Iy TEM KHCJI0PO/, 10/, KOHTPOJIEM eiarora.

Hcnosib30BaTh XMMUUECKYI0 CHMBOJIMKY /JIs1 COCTaBJIeHUsI GOPMYJI BELeCTB,
MOJIEKYJIIPHBIX YPAaBHEHUH XMMHUYECKUX peaKL Ui € y4acTHeM KHCJI0pOo/a.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yxa.

CrenoBaTh NpaBuiaM 6€301MacHON pPaboThI B 1a60PATOPHUX NPH UCIIO0JIb30BAHUU
XMMHYeCKOH nocyibl 1 060pyJ0BaHUs N0, KOHTPOJIEM 11€J]arora, a Takxe
npaBuJ/IaM 0OpallleHHsl C TOPIOYMMH BellleCTBaMH B GBITY.

[11aHMPOBATD U OCYILECTBJ/IATb Ha IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
NPOBOAUTD HAGJIIOJEHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBOACTBOM IeZarora.

YyacTBOBaTh B COBMECTHOW paboTe B IPyIIIE.

Hcnonb30BaTh NP BEINOJHEHUH yUeOGHBIX 3a/JaHUH U B IpoLiecce
HCC/Ie/l0BaTeIbCKOH JIesTeIbHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIep>KaHMtsl, CIpaBOYHble MaTepHabl, pecypchbl UHTepHeTa o,
PYKOBO/ICTBOM Ileiarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHOPOPMAIHIO U3 yYe6GHUKA U CIPABOYHBIX MAaTEPHAJIOB C OTIOPOH Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3y4eHHbIH IOHATUHHBIH annapaT Kypca XUMUH



Tema 4. Bogopoga.
TloHsATHE O KUC/IOTAX M COJISIX

(54

Tema 5. KosinyecTBeHHbIE
OTHOIIEHHMSA B XUMHUH

(44)

Bosopos — asieMeHT U pocToe BelecTBo. HaxoxzaeHue B
npupo/ie, usnyeckue U XMMHUYeCcKHe CBOMCTBA (Ha npuMepe
B3aUMO/IeHCTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
IpUMeHEeHHe, Cnocobbl NOAYHEHUS.

[ToHATHE 0 KUCIOTAX U COJIAX.

AemoHcTpaumun

[losryyeHue, coGMpaHue U paclio3HaBaHUE BOAOPOA.
['openue Bogopoaa.

BsaumogeiicTBre Bogopoaa ¢ okcugom Meau(1l).

Na6opaTtopHble u npakTMyeckue paboTbl
Jla6opamopHbwliil onbim:

B3anmozeicTBYE KUCJIOT C MeTa/IJIaMHU.
IIpakmuueckasi paboma:

Ne 5. [TosiyyeHUe BOAOPO/ia, U3YIEHHUE €T0 CBOUCTB.

BbiyucneHusi
— MOJIEKYJIIPHOM MacChl BEIECTBA HA OCHOBAHWH aTOMHOM
MacCCbl XUMHUYECKUX 3JIEMEHTOB

KosinuecTtBo BeujectBa. MoJib. MosisspHast Macca. 3akoH
ABorazipo. MosisipHbIit 06'b€M ra3oB. PacuéThl 10 XUMHUYECKUM
yPaBHEHUSIM.

JleMoHCcTpanusa
06pa3s1bl BEMIECTB KOJNYECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJIMYECTBA BelecTBa ra3a 1o ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 00 BbEMY;

— 06'bEMOB ra30B 110 ypaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHa
Oﬁ'béMHle OTHOI_I_IeHI/Iﬁ ra3oB
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PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IpeBpallieHUuH.

XapakTepusoBaTb (ONUCbIBaTh) GU3NUECKHE U XUMUYECKHe CBOMCTBAa BOAOPO/a,
Croco6bl ero MoJiydeHus], IpUMeHeHHe € ONOPOH Ha IJIaH, KPaTKYIO 3alltCh,
CXeMy.

Co6upaTb npu6op JJisI NOTYIEHUS] BOAOPO/A C UCIIOJb30BAHUEM BU3YaTbHOU
Onopbl

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJI1 COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKUX PeaKIUi ¢ yyacTHeM BOLOPOJA C
ONOPOH Ha aJITOPUTM.

CnenoBaThb MpaBuJaM 6e30MacHOM paboThl B Ta60OPAaTOPUH PH HCI0JIb30BAHUHU
XUMHYECKOH MOCy/ibl U 060pyA0BaHUA 110/] KOHTPOJIEM Ne/larora., a Takxe
MpaBuU/aM o6pallleHHs C TOPIOYHMMH BelleCTBAMHU B ObITY

HJIaHI/IpOBaTb " OCYLIECTBJIATb HA NPAKTUKE XUMHWYECKHE SKCIIEPUMEHTHI,
MMPOBOAUTH Ha6JII-O/I[eHI/IH, AeJIaTb BbIBOABI 10 pe3yJibTaTaM 3KCIIEPHUMEHTA 10/
PYKOBOZCTBOM IleZjarora c 06cy>xjeHueM IIaHa paboTel, C UCII0JIb30BaHUEM
KJIMIIE.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymIe.

[I1aHMpPOBATh U OCYLIECTB/IATD HA IPAaKTHKe XUMHYECKHEe SKCIIePUMEHTHI,
NPOBOJUTD HAbJII0/IeHUS, JieJIaTh BbIBOJIbI 110 pe3yJIbTaTaM 3KCIIePUMEeHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymnme

PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U IPUMEHSTb 3TH MOHATHS, A TAKKE
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs] pacyéTHBIX 3aa4 C IOMOLIbI0
nejarora.

BbIYMCAATH MOJISIPHYIO MacCy BellecTB; KOJUYECTBO BellleCcTBa, 00'bEM rasa,
Maccy BellleCcTBa € ONOpoii Ha o6pasel;, Ha GOPMY.JIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUUYECKUX peaKLUi € ONIOPOH Ha
o06pasel], AITOPUTM y4eOHbBIX JIEUCTBUI: KOJIMYECTBA, 00'bEMA, MaCChl BEllECTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB WJIH NPOAYKTOB
peaxIuu.

BreicTpauBaTh pa3BépHyThle MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha UH-
Q)OpMaLU/II-O u3 y‘-le6HI/IKa U ClIPAaBOYHbIX MaTE€PHUAJIOB, TPAMOTHO HMCII0JIb30BATb
H3y‘{6HHbII>i MOHATHUHHBIN allnapart Kypca XMMHH C IOMOIIbIO neJgarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTas, cTpoeHue, MoJieKyJibl. PU3UYecKHre CBOWCTBA
BO/bL. AHAIU3 U CUHMe3 — Memodbl U3y4eHUs cocmasa 80dbl.
XUMHYeCcKHe CBONCTBA BOJbI

(pasJyioxkeHMe, peaKIuy C HaTpUeM, OKCU0M KaJIbLiHs, OKCHJIOM
cepsol V.

CoctaB ocHoBaHUH. [loHAATHE 06 UHUKATOPAX.

Boda kak pacmeopumenb. PacTBopbl. Pacmsopumocms geujecms
8 gode.

HacwlweHHble u HeHacblujeHHble pacmeopbl. MaccoBast A,0J1s
BellleCTBa B pacTBOpe.

Poab pacmeopos e npupode u 8 xcusHu veaoseka. Kpyeosopom
800b1 8 npupode. 3arpsi3HeHHe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOAHBIX BOJ,

OemoHcTpauuu

JJIeKTPOJIN3 BO/Ibl; CHHTE3 BO/Ibl; B3AUMO/I€CTBUE BOJIBI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCNOJIb30BAaHUE
BH/leOMaTepHasIOB).

PacTBopeHHe BelllecTB ¢ pa3JIMYHON pacTBOPUMOCTBIO.
HUccneoBaHye pacTBOPOB KUCJIOT U LeJI0YeH C TOMOLIbI0
WH/JMKaTOPOB.

Na6opatopHbie U NpakTUYeckue paboTbl

IIpakmuueckas paboma:

Ne 6. [IpuroToBJieHHEe PaCTBOPOB C ONpe/ie/IEHHONH MacCOBOU
JloJ1el pacTBOPEHHOIO BeLECTBa.

BbiyucneHus
— C UCITOJIb30BaHHUEM IIOHATHUA «MacCcCOBad A0JId BelleCTBa B
pactBOope»
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PackpbIBaTb CMbIC/I U3y4YaeMbIX TIOHATHH U IPUMEHATb 3TH NOHATUSA NIPU
ONMCAaHUU CBOWCTB BEILeCTB U UX NPeBpallleHUH C TOMOILbI0 [Iefiarora.

XapakTepusoBaTb $U3HYECKHE U XUMHYECKHe CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOpHUTeJIl B IPUPOHBIX TPOLECCAX C ONOPOH Ha IJIaH U CXeMY.

CocTaB/ISITh YpaBHEHUsI XUMUUECKUX PEAKLUH C yYacTHEM BOJbI C ONIOPOH Ha
CXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX MTPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
HNPUPOAHBIX BOJ, CIOCO6BI OYMCTKH BOZbI OT IPUMeCeH, Mephl 110 OXpaHe BOJ,
OT 3arpsAi3HeHUs NOCJIe IPe/BApUTENBHOTO CTPYKTYPHUPOBAHUSA MaTepuraJa.

HJIaHI/IpOBaTb " OCYyLIEeCTBJIATb HAa NPAKTHUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, IeIaTh BbI-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIIEPUMEHTA [0/ KOHTPOJIEM Mearora, ¢
HCIOJIb30BaHUEM KJIUILIE,

CnenoBaThb MpaBuJaM 6e30nacHOM paboThl B 1a60PaTOPUH IPH HCI0JIb30BAHUHU
XUMHUYECKOH MOCy/ibl U 060pY/JOBAHUS 110/, KOHTPOJIEM I1eJlarora.

HpOBOAI/ITb BbIYUCJIEHHA C IPUMEHEHHWEM ITOHATUA «MacCcoBad 40Jid BelleCTBa B
pacTBope» ¢ onopoi Ha GOpMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH Y4eOHBIX 33JJaHUM U B IIpolecce
HCCJIel0BATENbCKOH 1eATeIbHOCTH HAyYHO-NIOMYJIAPHYIO0 JINTEPATYPY
XMMHYECKOI'0 CO/lep KaHUsl, CIPaBOYHbIe MaTepHuaJibl, pecypchl MHTEpHETA
110/}, pPyKOBO/CTBOM IleJjarora.

BbicTpanBaTh pa3BEépHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKA U CTPAaBOYHbIX MaTEPHA/IOB, TPAMOTHO
WCII0/1b30BaTh U3y4YEeHHbIH MOHATUHHBIN annapaT Kypca XUMHUH [0CIe
npe/iBapUTENbHOIO CTPYKTYPUPOBaHUS MaTepHasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccuduxanus HeopraHU4eCKUX COeJMHEHUH.

OKcHABL: COCTaB, KJIaccuPUKalus (OCHOBHbIE, KUCIOTHBIE,
am@pomepHble, Heco1eobpasyroujue Ha npumepe okcuoa yaaepoda
Il u okcuda azoma Il, HoMeHkAaTypa. [losyyeHue OKCU 0B
(B3aMmopeicTBmMe C BOAOM, KUCOTaMW, LLLesIoYamMu).

OcHOBaHUS: COCTaB, K1accupukanus (1e10494 U
HepacTBOpUMble OCHOBAaHMSA), HOMEHK/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, Gusnyeckre
Y XMMH4YeCKHe CBOHCTBA (B3aUMO/leiCTBHE C OCHOBHBIMU
OKCH/IaMH COJIAMM Ha IPUMepe COJITHON U CepHOH KUCJIOT),
€noco6bl noayveHus. P akTHBHOCTH METaJIJIOB.

CoJsiu (cpenHMEe): HOMEHKJIATYPa, CNOCO6bI NOAYHEHUS,
B3auMo/efiCcTBHe coJiel ¢ MeTa/lJlaMH, KUCJI0TaMy, 1jeJI04aMHU U
COJISIMHU.

['eHeTHYeCcKast CBA3b MeXAY KJIaccaMU HEOPTaHHUY€eCKUX
coepnHeHUH. [eHeTHYeckue psapl. [loHATHE 06 aMbOTepPHBIX
TUAPOKCHU/AAX Ha IpUMepe IIMHKA U aJIIOMUHUS. XUMHUYeCcKHe
CBOMCTBA - B3aUMO/IeHiCTBHE C KUCJOTAMH U I1leJ109aMHU.
PazsioxkeHue npu HarpeBaHUU.

AemoHcTpauumn

06pa3sibl HEOPraHMYEeCKUX BellleCTB PA3JIMYHbBIX KIACCOB.
BsaumopelicTBUe pacTBOpa CEPHOM KHCJIOTHI C OKCUA0M
meau(ID).

Peakuus HeHTpainM3aLnuu.

BriTecHeHuMe OJHOT0 MeTaJljla IpPyTMM U3 pacTBOpa COJIH.

Na6opaTopHble U NpakTUYeckue paboTbi

JlabopamopHvble onblmbl:

BsauMozelicTBHEe KUCIOT C MeTalJaMHu.

[ToslyyeHHe HEPAaCTBOPUMBIX OCHOBaHUH.

B3anMozelicTBUe HEPACTBOPUMBIX OCHOBAHUM C KUCJI0TaMHU.
Pasnoxenue rugpokcuga megu(1l) npu HarpeBaHuy.
IIlpakmuyeckas paboma:

Ne 7. PeunieHue aKkcriepruMeHTa/IbHBIX 33/ja4 10 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX COeTUHEHUN».

BbiyucneHusi
— 110 YPAaBHEHUAM XUMHUYECKUX peaKLll/If/i

OmnpeneneHne OCHOBHEIX KIIACCOB HEOPTaHNUECKUX COSAMHEHHH 10 MTa0IIoHy.
CocraBiieHHE CXEM CTPOCHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIIPE/ICNICHUSL.

CocraBnenne hopMys OCHOBHBIX KIIACCOB HEOPTaHUUECKHUX COCMHEHUH U Ha3bIBAHUE
UX 110 MEXIYHAapOIHOH U TPUBHAIBHOW HOMEHKIIATYPE C HCIOJIB30BaHUEM
OIIpEIENICHNUS U TaOIIHIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEaM C OTIOPOI Ha
OTIPEIENICHN, CXEMBI M TAOJIHIYy paCTBOPUMOCTH.

CocraBieHHe TaOIUIIbI TEHETHYECKUX PSIOB M CXeMBI «[ eHeTnueckast B3anMoCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUI M0l pyKOBOJCTBOM Ie1arora.
[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOIINX XUMHUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCS C HCIIOJIB30BAaHUEM
cxeMsl «['eHeTHYIecKast B3aHMOCBSI3b OCHOBHBIX KIIACCOB HEOPTAaHUIECKHUX
COEIMHEHUIT» 1101 pyKOBOJCTBOM IleJarora.

CocraBieHue MOJICKYJISIPHBIX YPaBHEHUH peakiUii, HITIOCTPUPYIOIIUX XUMUIECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYUeHl s BEIECTB U3yYEHHBIX KIIaCCOB,
IpyII, a TAaKXKe IMOATBEPXKIAIOIIUX TeHETUUECKYIO B3aUMOCBS3b MEXly HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaUECTBE 3pUTEIHHOM OMOPHI.

CocTaBieHne MONEKYIAPHBIX YPaBHEHHH PEaKNUii 10 CXeMaM C IPeBapPUTETbHBIM
o0cykIeHreM BEIOOpa pearupyromnX BemecTB.

Brruncnenne no ypaBHEHUSIM XUMUYECKIX PEaKIUi KOJMYECTBA, 00BEMa, MacChl
BEIL[ECTBA 110 KOJIIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10
AITOPUTMY.

ITnarupoBaHne M OCYIIECTBICHUE HA IPAKTUKE XUMHIECKOTO SKCIIEPHMEHTA 1
HaOJFOIeHNS TIOJ] PYKOBOACTBOM yIHTEII.

DopMyIpoBaHUE BEIBOAOB 10 PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO ITEIAroTa ¥ BBITOJIHEHNE MpaBHII 0€3011acHOi paboTH B
11ab0paTOPHH MPH MCIIOJIB30BAaHUH XUMUUECKOH ITOCY bl K 000PYIOBaHUSL.
Hcrionp30BaHue MpH BHIIOIHEHNH YIeOHbIX 3a1aHHH U B ITpoLiecce
HCCIIe/I0BATENbCKON IESTENbHOCTH HayYHO-TIONMYJIIPHOM JIUTEPaTypbl XUMUYECKOTO
COZIepKaHHs, CIIPaBOYHBIE MaTepHalbl, pecypcsl FIHTepHeTa, ocyliecTBIeHe BEIOOpa
MOJ PYKOBOACTBOM ITI€arora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(opMaImio n3 yaeOHNKA U CIIPABOYHBIX MaT€PHaJIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYEHHOTO ITOHATHIHOTO armapaTa Kypca XHMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CJIOB, aITOPUTMA.

Paspen 3. [lepynoauyeckuii 3akoH u [lepuognyeckas cucreMa XUMH4YeCKHX 3/1eMeHTOB /I. U. MeHeneeBa.
CtpoeHue aTOMOB. XMMHU4YeCKas CBsA3b. OKMC/IMTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKkuu (15 4)
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Tema 8. NepuoanUYeCcKunii 3aKOH U
MNepuopuueckas cuctema
XUMUYECKUX INeMEHTOB

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

[lepBble NONBITKH KJacCHPUKALUU XMUMUYECKUX 3/IeMEHTOB.
[ToHsATHE O rpyNIaxX CXOAHBIX 3/IEMEHTOB (1l|eJI04HbIE U
1[eJI0YHO3eMeJIbHble MeTaJlJIbl, FaJIoreHbl, UHEPTHbIE I'a3bl).
InemeHmbl, Komopble 06pazyrom

amgpomepHble 0Kcudbl U 2udpoKcUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cuctema
XMMU4YecKux 3yeMeHTOB /I. U. MeHpeneeBa. [lepuojpbl, rpynmnsl,
noArpynnel. ®U3nyecKrui CMbIC MOPSALKOBOr0 HOMepa
3JleMeHTa, HOMepOB MlepHo/ia U IPyIbIL.

CtpoeHue aToMoB. CocTaB aTOMHBIX s/ep. M3omonbl.
JneKTpoHbL. CTpOEHUE 3JIEKTPOHHBIX 0601049€K aTOMOB MEePBbIX
20 XMMHYeCcKUX 371eMeHTOB [leprojuyecKkoi cucTeMbl

J. U. MeHpgeneesa.

XapakTepUCTUKA XUMHUYECKOTO0 3JIeMeHTA I10 ero M0JIOXKEHHIO B
[lepuoanyeckot cucreme /. U. Meneneena.

3aKOHOMepHOCMU U3MeHEeHUsl C80LICM8 3/1eMEeHMOo8 MAbIX
nepuo0os u 2/1a8HbIX Nod2pynn 8 3a8UcCUMOCMU 0mM amoMHO20
(nopsidkogozo) Homepa.

3Hauenue [lepuoduueckozo 3akoHa u [lepuoduyeckoti cucmembi
XUMUYECKUX 3/1eMeHMO08 0151 pa3eumust HayKu U Npakmuku.
/1. H. MeHOeneee — yuéHblil, nedazoz u 2paic0aHuH.

AemoHcTpauumn

KopoTkomnepuoziHas v AJIMHHONIEpUOUHAsA GOPMBI
[leproanyecKkoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB

J. . MeHgeseeBa.

O3HakoMJIeHHe C 06pa3ljaMU MeTa/lJIOB U HEMETAJJIOB.

NabopaTtopHble u npakTMyeckue paboTbl

Jla6opamopHbwliil onbim:

B3sanmopelcTBUe rHAPOKCUA [IMHKA C PACTBOPAMH KHUCJIOT U
nies049en
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PackpbIBaTh CMBIC/ TEPUOAUYECKOTO 3aKOHA N0/, PYKOBO/CTBOM Ie/Iarora.

[ToHuMaTh cylecTBOBaHMe TepUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYeCKUX
3/71eMEeHTOB (M3MeHeHHe PaJIuyCcoB aTOMOB U 3JIEKTPOOTPHULATENBHOCTH) U UX
COeIMHeHUH OT MOJIOKEHHS B IEPHOANYeCKOM CUCTeMe U CTPOEHHsI aToMa C
HCIOJIb30BAaHUEM CXEM U TabJIHII,

YcTaHaB/IMBaTh CBAI3b My N0JIOKEHHEM 3/1eMeHTa B IepUOJUYeCKON CUCTeMe
Y CTPOEHHEM ero aToMma (CocTaB U 3apsAJ A4pa, o0lee YUC/I0 3JTeKTPOHOB U
pacripefie/ieHHe UX 10 3JIeKTPOHHBIM CJIOSIM) 10 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHEeHHs CBOWCTB 3JIEMEHTOB U UX COeJUHEeHUH 110
rpynnam u nepuogam [leproandeckod ccTeMel € IOMOILBIO Tefarora.
XapakTepH30BaTb XUMHYeCKHeE 3JIeMEeHThI IepBbIX TPEX epUOA0B, Kajus,
KaJIbLi¥sl 10 UX NoJiokeHUI0 B [lepuoguyeckoit cucteme /I. U. MeHeneeBa.

CnenoBaTh NpaBUaM 6e30MacHON paboThI B JTJaGOPATOPUU NPH MCIIOJIBb30BAaHUU
XUMHYECKOH MOCy/ibl ¥ 060py/JOBAHUS 110/, KOHTPOJIEM I1eJlarora.

BoicTparBaTh pa3BEépHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yieOHUKA U CIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XMMUHU ocjIe
CTPYKTYPHUPOBaHUsA MaTepHaa C UCII0/b30BaHUEM KJIMLIE.

HWcnosib30BaTh NpY BBINOJHEHUH yUe6OHBIX 3a/JaHUH TEKCThI yyeOHUKa [TocIe
CTPYKTYypUpOBaHUs MaTepuaJia, ClipaBoYHble MaTepuabl (Ilepuoguyeckyro
CUCTEeMY XMMHUYeCKHX 3/1eMeHTOB /I, U. MeHze1eeBa, TabIMLy PACTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJie, 3JIeKTPOXUMUYECKUH Ps/J| HaNpsKeHUH
METaJJoB).

HWcnosib30BaTh NpH BBINOJHEHUH YYeOHbIX 3aZJlaHUH U B IIporiecce
HCCJIe/l0BaTebCKOM JleATeIbHOCTH Hay4YHO-ONYJISPHYIO JIMTePaTypy
XMMHUYECKOT0 COAep>KaHMs, CIpaBOUYHble MaTepHUabl, pecypcbl UHTepHeTa Noj
PYKOBO/JCTBOM INefarora



Tema 9. XumunuecKkasn csasb.
OKUcAUTeNbHO-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

InekmpoompuyameibHOCMb ATOMOB XHMHUY€ECKHX 3J1eMEHTOB.
XrMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHas U
KOBaJIeHTHasl HENOoJIApHas).

CTeneHb OKHC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuun (OBP). [Iponeccel
OKHCJIEHUS] U BOCCTAHOBJIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

AemoHcTpauuu
OKHCIUTENIbHO-BOCCTAaHOBUTEJ/IbHBIE PEAKLIMU: TOPEHUE,
peakL Uy pasJioKeHUsl, COeJUHEHUS

(2 u B Henemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMsI)

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH 10/, pyKOBOACTBOM Ilearora.

OnpefiensaTb BUA XMMUYECKOH CBA3U B COeJUHEHUH C UCIIOJIb30BAaHUEM CXEM.

OnpefensATh cCTelleHb OKUC/IeHUA XUMHUYECKOT0 3/1eMeHTa 110 popMyJie ero
coeJJMHEHUS C UCI0JIb30BaHUEM a/IFOPUTMa.

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

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

CocTaBJIATh 3/IEKTPOHHBIN 6aIaHC C yYETOM YMC/IA OTJAHHBIX U HPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIbHON peaKIy Mo
aJIrOPUTMY pa3bopa OKHUCIUTeNbHO-BOCCTAHOBUTE/LHON peaKLiu.

HWcnosib30BaTh NpY BHIIOJHEHUH YIeOHBIX 3alaHUH TEKCThI yue6HUKa [T0cIe

CTPYKTYpHUpOBaHHs MaTepHaJia, ClIpaBOYHble MaTepHasbl (IepUOAUYECKYIO
CHCTeMY XUMHUYeCKHX 3/1eMeHTOB /I, . MeHzeneeBa, TabIMIy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIEH B BOJIE, 3JIEKTPOXUMUYECKUH PsiJi HANPSHKeHUH
MeTaJJoB).

MpumepHbIe Tembl,
pacKpbiBatloLme gaHHbIW pasaen
nporpammbl,

U KONUYECTBO 4acoB, 0OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE copeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Paspen 1. BemecTBo ¥ XMMHYeCcKHe peakuyu (17 4)
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IloBTOpEHUE U YTIyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuit 3akoH. [lepuogruyeckas cucteMa XMMHYeCKUX
aseMmeHTOB /I. 1. MeHzesnieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
NepUOZ0B, Ka/INs, KaJbLHA U UX

COeJMHEeHUH B COOTBETCTBHH C NT0JIOXKEHHUEM 3JIeMEHTOB B
NepUoANYeCKON CUCTeMe U CTPOeHHUEeM UX aTOMOB.
Knaccudukanus 1 HOMeHK/IaTypa HeOpraHUYeCKUX BellecTB
(MexxpyHa-poJiHasA ¥ TpUBHAJIbHAsA). XMMHUYeCKHe CBOWCTBA
Bell|eCTB, OTHOCALUXCSA K Pa3/IMYHBIM KJIacCaM HeOpraHUYeCKUX
COeJIMHEeHUH, UX TeHeTU4YeCcKasl CBI3b HeOPraHUYeCKUX BelleCTB.
CTpoeHHe BellecTBa: BUAbl XUMUYECKOH CBSI3HU U TUIIBI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UcuUMOCmb C80licme eujecms om ux
CMpoeHusl.

JeMoHCTpauumn

1. Mopeiv KpUCTa/VIMYECKUX PeLlIETOK HeOpraHM4eCKUX BellleCTB.
2. KopoTkonepuoHas ¥ JJIMHHONIEpHOAHAsA GOPMBI
[leproanyeckoi cUCTEMBI XUMHUYECKUX 3JIEMEHTOB

. U. MeHpeneeBa

XapakTepu30BaTb XUMHUY€eCKHe 3/IeMeHTbI IePBbIX TPEX IEPUO/0B, Kalus U
KaJIbLIUA 10 UX Nos1oKeHUIo B [lepuoguyeckoit cucteme /[l. U. MengeneeBa ¢
OINOpPOY Ha aJITOPUTM.

KiaccuouunpoBaTh 1 Ha3bIBaTh HEOPraHUYECKHE BeleCTBA U3yYeHHBIX
KJIACCOB C OTIOPOH Ha CXeMY, TabGJIMIY PACTBOPUMOCTH.

OnuceIBaTh 061LIMe XUMUYECKHe CBOMCTBA BeLeCTB Pa3JIMYHBIX KJIACCOB,
NO/ATBEPKAATh CBOMCTBA NpUMepaMHU MOJIEKYJISIPHBIX YpaBHEeHUH
XMMHYECKUX peaKkL Ui c onopoi Ha cxeMy.

OnpenensaTh BUJ XMMUUECKOHN CBSA3U U TUIl KPUCTA/TIMYECKON PelIETKU
BellleCTBa C OIIOPOM Ha CXeMy.

[IporHo3upoBaThb CBOMCTBA BeLECTB B 3aBUCMMOCTH OT UX CTPOEHUS OC/ie
npeJBapUTeNbHOTO pa3dopa.

BricTpauBaTh pa3BépHYThie NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOM HA
MHPOpPMAIUI0 U3 YYEOHUKA U CIIPABOYHBIX MAaTEPHUAJIOB, FPAMOTHO
MCIO0JIb30BaTh U3yYeHHbIM MOHATUWHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NPH BHINIOJIHEHUH yYeOHBIX 33/IaHUH U B ITpolecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-ONMYJISPHYIO JIUTEPATYPY
XUMHUYECKOTO COZlepKaHuUs, ClIpaBOYHble MaTepUasbl, pecypcbl UHTepHeTa
110/, PyKOBO/J,CTBOM IeJiarora.

Tema 1. OcHOBHbIe
3aKOHOMEPHOCTH
XUMHYECKHX peaKLuil
(44)

Knaccndukanus xMuMUiecKux peakui 10 pa3JMYHbIM IPU3HaKaM
(o yMcay ¥ coCcTaBy y4acTBYHOLIMX B PEAKIUU BELIECTB, N0
men.1080My 3ghgpekmy, no usMeHeHu cmeneHetl OKUCAeHUSs
XUMUYECKUX 3/1eMeHMO08, N0 06pamumMocmu, no yuacmuio
Kamasauszamopa,).

IK30- U IHdOMepMuYecKue peakyuu, mepMoxuMuveckue ypasHeHus.
ToHsimue o ckopocmu xumuyeckoll peakyuu. [IoHssmue 0 20M02eHHbIX
U 2emepozeHHbIX peakyusx. [loHsmue 06 o6pamumbix

U Heo6pamMuMbIX XUMUYeCcKUx peakyusix. [lonsimue o Xumuyeckom
pasHosecuu. Pakmopbl, 8auUsOWUE HA CKOPOCMb XUMUYECKOU
pPeakyuu u noaoxceHue XuUMU4ecKko20 pasHo8ecus.
OKUCJIUTETbHO-BOCCTAHOBUTE/IbHBIE PEAKIUU (37IeKTPOHHBIN
6aJlaHC OKHUCIUTEIbHO-BOCCTAHOBUTEJLHON PEaKLIUH ).

JleMoHCTpauumn

1. 3aBUCHMOCTB CKOPOCTH XUMHUYECKOH PEAKIIUU OT PAa3TUIHBIX
daxTopoB.

2. Bo3gelicTBre KaTaM3aTOpa Ha CKOPOCTb XMMUUYECKOHN peaKLuu.
3. [IpuMepbl HEOOPATUMBIX U 06PAaTUMBbIX peaKLUil.

4. CMel[eHe paBHOBECHs XUMHUYECKOH peaKIuy.

BoruucaeHus
— KOJIMYeCTBa BelllecTBa, 06'bEMa U MacChl peareHToB WU
NPOAYKTOB 10 ypaBHEHUSIM XUMHYECKUX peaKLi

PackpbIBaThb CMbICJ U3y4YaeMbIX IOHATUH U IPUMEHSTb 3TH NOHATHUS NIPU
ONMCAaHUM CBONCTB BeLIeCTB U UX NPeBPaILeHUH.

KnaccuduruupoBaTh XMUMHUYECKHE peaKIUU [0 Pa3JIMYHbIM IPHU3HAKaM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMUYECKOHN peaKIiuy OT Pa3INYHbIX
baKToOpOB N0J; pyKOBOJCTBOM YIUTEIS.

[IporHo3supoBaTh BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKHX NTpeBpallieHUH B
Pa3/IMYHBIX YCIOBUSX II0C/IEe IPeBApUTETbHON PaboThI.

OnpefieniiTb OKUCJAUTEb U BOocCTaHOBUTeb B OBP.

CocTaBJISATh 3/IEKTPOHHBIN 6aJlaHC peaKIuy.

[Ipon3BOUTE BEIYHCAEHHS 10 XUMUYECKUM YPaBHEHHUSAM 110 aJITOPUTMY.

BricTpauBaTh pa3BEpPHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
nHdopMaIHIo U3 y4e6HHUKA U CIPaBOYHBIX MaTepPHaJIOB, PaMOTHO
MCI0J1b30BaTh U3yYEHHbIN NOHATUHHBIN annapaT Kypca XMMHUH I0CJIe
Hpe/iBapUTENbHOTO CTPYKTYPUPOBaHHUs MaTepyaa.

HWcnosib30BaTh NpH BINOJIHEHUH YYe6GHBIX 33/JaHUH U B IIpoLiecce

HCCJIeI0BATENbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI0 COZlepKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTEpHeTa
10CJIe KOHCYJIbTAIUH C 1€JaroroM.
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Tema 2. J/1eKTpoIuTHYEeCKas
Aucconyanus. XuMHYeCcKHe
peakuMu B pacTBOpax

(84)

Teopusi 3/1IEKTPOJUTHYECKON JUCCOLMALUU. JJIEKTPOJIUTHI U
HesJIeKTPOoIUThL. KaTHOHBI, aHHOHBL. MexaHusm duccoyuayuu
seujecmes ¢ pasAuvHbIMU sudamu xumuyeckoll ces3u. CmeneHsb
duccoyuayuu. CuJIbHbIE U c1abble 3J1€KTPOJIUTHL

Peakuiyy HOHHOTO 06MeHa, YC/I0BHS UX NpoTeKaHusa. MoHHbIe
ypPaBHEHUs peaKIyil.

XuMHYecKre CBOMCTBA KUC/IOT, OCHOBAHUH U COJIel B CBETe
HpeACTaBJeHUH 06 3JIEKTPOJUTHYECKOH Arcconuanuu. Cpesa
pactBopa. [IoHATHE 0 TUAPOJIH3e COJIeH.

KayecTBeHHble peaKI[U1 Ha KATUOHBI

Y aHUOHBI : XJIOPUJ-, GPOMUJ, HO3UJ-, CYyJIbaT-, KapOOHAT-,
cuukat-pochaT- aHHOHBI, TUPOKCH/-MOHbI KATUOHBI aMMOHUS,
MarHus, Kajbliys, aJlIIOMHUHUS, XKeJle3a 2+, 3+, [IUHKa,
HNPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPaX..

JleMOoHCTpauuu

JneKTpUYecKasi MPOBOAUMOCTh PACTBOPOB BEIECTB; ABHKEHHE
HOHOB B 3JIEKTPUYECKOM IOJIE.

OnBITHI, UITIOCTPUPYIOLIYE IPU3HAKY TPOTEKaHUs peaKIui
HOHHOI'0 06MeHa.

OMnbITHI 10 ONPE/EJIEHHUIO CPE/Ibl B pacTBOPAx coJied (xyopuja
HaTpHs1, KapOoHATa HATPHUS, XJIOPUAA [IUHKA).

JlabopaTopHble U IpaKTH4YeCcKHe

pa6oTsl

JlabopamopHblil onbim:

Ne8Peakuuy MOHHOT0 06MeHa B pacTBOpax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1[€J109H, KapOoHaTa HATPHUS U COJITHOU KHUCIOTHI, peaKIusi
HeWTpasu3alnuy Mex Ay THAPOKCU0M KaJIis U COJITHOU KHUCJIOTOM.
Ne9. KayecTBeHHble peakLMn Ha MOHbI B pacTBOpe.

IIpakmuyeckas paboma:
Ne 1. PerieHue sKciepuMeHTabHBIX 33/ja4 110 TEME.

Buruuciaenus
— I10 YpABHEHUAM XUMHWYECKUX peaKLU/Iﬁ

PackpbIBaTh CMbICJ H3y4aeMbIX HOHATHH, a TAKKE CMBIC/I TEOPUH
3JIEKTPOJIMTHYECKOM ANCCOLIMALIMY C OIOPOH Ha CXEMBI.

O6bACHATb NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C NOMOLIbIO Ileiarora.

CocTaBJATh ypaBHEHUS JUCCOLMALUN KUCIIOT, LeJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHUSI XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[1J1aHUPOBATh U OCYLIECTBJSATh HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
HPOBOJUTH HAGJIIO/JEHUS, Ae/IaTh BBIBO/BI 10 PE3yJIbTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuTeJbHON pabOThI.

CrnesfoBaTh npaBuJaM 6e30MacHON paGoThI B 1Iab0OPaTOPUU IPU
HCIOJIb30BAaHUHM XUMHUYECKOH MOCY/bl ¥ 060pY/JOBAHUS 10/ KOHTPOJIEM
nejarora.

[Tpou3BOJUTD BBIYMCIEHHSA 10 XHMHUYECKUM YPAaBHEHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOX Ha
nHdopMaIMIo U3 y4e6HHUKA U CIPaBOYHBIX MaTepHa/IOB, PaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XMMHUU 10csIe
Ipe/iBapUTENbHOTO CTPYKTYpPUPOBaHHUs MaTepyaJa.

Hcnosib30BaTh NpY BINOJHEHUH Y4eOHBIX 3aZlaHUH U B IIpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 COJlepKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl MHTEpHETA
10CJIe KOHCYJIbTALUH C [TeJarOroM.

Paspen 2. HemeTaJ1/1bl U UX cOeAUHEHUS (24 4)
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Tema 3. O6mas
XapaKTepUCTHKa XMMHYeCKHUX
3jieMeHTOB VIIA-rpynnsl.
T'anorexsl

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JI/I1 HUX CTelleHH
okucsieHus. CTpoeHue U GU3MYeCKHe CBOHCTBA IPOCTBIX

BellleCcTB — rajoreHoB. XMMHYeCKHe CBOMCTBa Ha MpUMepe XJ10pa
(B3auMogeicTBHe ¢ MeTa/lyIaMH{, HeMeTaJlJlaMu (BOZOPOJOM U
KHUCJIOPOZI0M), yesno4amu). XiopoBoopos. ConsiHasA KUCIOTa,
XUMUYECKUE CBOUCTBA, noJlyyeHue, npuMeHeHue. KauecTBeHHbIE
peakIuu Ha rajioreHu/i-UoHsl. Jeticmeaue x/10pa u x10pos8odopoda Ha
Op2aHu3M 4es108eKa. BaxxHel1Me XJIOpU/bl U UX HAXOXKAEHHE B
npUpoJe.

JleMOoHCTpauuu
BnaeomaTepuanbl: raJIOreHbl U UX COeJUHEHH .
06pa3sibl XJI0PU/IOB.

JlaopaTopHble U MpaKTUYeCKHUe PaGOThI
JlabopamopHblil onbim:

PacrnosHaBaHue XJ10pU/I-HOHOB.

IIlpakmuyueckas paboma:

Ne 2. [Tony4yeHue CONTHOM KUCIOThI, U3yuyeHHe eé CBOMCTB.

BovruucaeHus
110 ypaBHEHUSIM XMMUUYECKUX PeaKIUU.

O6BACHATD 061II1e 3aKOHOMEPHOCTH B U3MEHEHH U CBOHCTB HEMETAJVIOB U UX
coeJlMHEHHH B IpeJiesiaX MaJlbIX IEpPHUO/IOB U IJIaBHBIX HOATPYIII
[leproArYeCcKOi CUCTEMBI XUMUYECKHX 3JIEMEHTOB C y4ETOM CTPOEHHUST UX
aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh GpU3NYECKHe U XUMUYEeCKHe CBOMCTBA NPOCTHIX BELECTB
raJloreHoB (Ha NpHUMepe XJI0pa) U CJIOKHBIX BellleCTB (XJI0POBOJOPOJA,
XJIOPHU/Ia HATPU), CIOCOGBI UX OJIyYeHUs], TPUMeHeHHe 1 3HaYeH e B
IPUPOJie ¥ XKU3HU YeJI0BeKa N0C/Ie CTPYKTYPUPOBaHUSA MaTepyaa.

OnpeziessiTh raJoreHU/-UOHbI B PACTBOPE C UCIOJIb30BaHUEM TaGJIHIbI
"XapakTepHble peaK[U1 HAa aHHOHBI".

[I1aHMPOBATh U OCYILECTBJISATh HA TPAKTHUKE XMMHYEeCKHe SKCIIEPUMEHTBI,
IPOBOJUTH HAGJIIOAEHHS], Ie/1aTh BbIBO/bI [0 Pe3y/IbTaTaM 3KCIepUMeHTa
MocJie NpeJBapruTebHON paboThI.

Tema 4. O6mas
XapaKTepUCTHKAa XMMHYECKUX
ajieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHuU (5 4)

06111as xapakTepucTHKa 371eMeHTOB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHHS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JIJIsI HUX CTelleHH
okucseHus. CTpoeHue U pusnyecKkre CBONCTBA IPOCTHIX

BelllecTB — KHUCJI0PO/a U CEpHL.

AnnorponHble MoAuUKaAIMY KUCIOPOAA U CePbl. XUMHYECKHe
CBOMCTBA cepbl. B3auMoelicTBre c HeMeTalJ1aMHU - BOAOPOJOM U
KHCJIOPOJIOM, MeTa/llIaMH, KOHIIeHTPUPOBAaHHBIMU a30THOW U
cepHo# kucaotamu. CepoBoZiopoj, cTpoeHue, usnyecKkre

O6BACHATH 061II1e 3aKOHOMEPHOCTH B U3MEeHEHHUHU CBOUMCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C Y4€TOM CTPOEeHHs UX aTOMOB C OIIOPOM Ha cxeMy "Vi3aMeHeHHe pafilyCcoOB B
noArpynmnax".

XapakTepHu3oBaTb pU3HUECKHUE
Y XMMHYeCKHe CBOHCTBA IPOCTOTO BelllecTBa Cepbl U eé coeJUHeHU I
(cepoBozOpO/a, OKCU/IOB CEPbI, CEPHOM KUCJIOTHI, CYJIbPATOB), CHOCOOBI UX
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Y XMMUYeCcKHe CBOWCTBA (KUC/IO0THBIE U BOCCTAHOBUTEJIbHBIE).
OKcuAbl cepbl KakK NpeJiCTaBUTeIM KUCIOTHBIX OKCH/0B. CepHast
KHUCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
Hpe/CTaBUTe IS Kacca KUCIOT U cheyugduueckue), TprMeHeHHe.
CepHHCTast KMCJIOTA.

Xumuyeckue peakyuu, s1excawjue 8 0CHO8e NPOMbIWIEHHO20 CnOCo6a
no/yveHusi cepHoll Kucs1omeol. Annapamsel u npomekarujue 8 Hux
npoyeccol (Ha npumepe npouszsodcmaeda cepHoll KUca0mbol).

CoJiu cepHOH KHMCJIOTBI, KaueCTBEHHAsl peaKlus Ha Cy1bdaT-HoH.
HaxoxzaeHue ceppl ¥ eé coeiUHEHUH B IpUpoAe. Xumuyeckoe
3aeps3HeHUe okpyscaroujeli cpedvl coeduHeHUAMU cepbl (KUCAI0MHble
dodicdu, 3azpsizHeHUe 8030yXa U 8000EMO08), cnOcobbl e2o
npedomspawjeHusl.

JleMOoHCTpauuu

Kosnexuuu (BuzieoMatepualinl): cepa v eé coeIHHEHHUS.
O6yriiMBaHMe caxapa noJ JeHCcTBeM KOHLEHTPUPOBAaHHOH cepHOU
KHUCJIOTBI.

JlaopaTopHble U NpaKTU4YeCKHe paGoThI

Jla6opamopHble onbimbol:

O6HapyxeHHe CyJIbPaT-NOHOB.

BzauMogelicTBUe pa36aBjieHHON CEpHOM KUCIOTHI C IUHKOM.
Bouruucaenus

10 YpaBHEHUAM XMMHYECKUX PeaKIUH

NOJIy4eHUs, IPUMeHEHHe U 3HaYeHHe B IPUPOJie U XKU3HU YesIoBeKa C
ONOpPOH Ha CXeMy U ILJIaH.

OnpeiesiTh Ha/IM4YKeE Cy/1bdaT-HOHOB B pacCTBOpeE.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP0o6JIeM, CBA3aHHBIX C TepepaboTKOH
coeZIMHEHUH cepbl II0C/Ie CTPYKTYPUPOBAaHUS MaTepHaJa.

[11aHUPOBATH U OCYILECTBIIATD HA IPAKTHKE XUMHUYECKHEe 3KCIIEPUMEHTBI,
HPOBOJUTb HAGJII0/I€HUS, ieJIaTh BbIBO/IbI 110 PE3yJ/IbTaTaM IKCIIEPUMEHTA.

CiieioBaTh NpaBuJaM 6e30MacHON PaboThI B JIaG0OPATOPUHU TPU
MCI0JIb30BAaHUU XMMHUYECKOH MOCY /bl U 060PYA0BaHUS N0/, PyKOBOJCTBOM
nejarora.

[Ipon3BOUTE BEIYMCIEHHS 10 XUMUYECKUM YPAaBHEHHUSIM 110 aITOPUTMY.

Hcnosib30BaTh NpH BEINOJHEHUH YYeOHBIX 3a/JlaHUH TEKCThI y4eOHUKA,
cripaBoyHble MaTepuasbl ([lepuoANYECKYI0 CUCTEMY XUMHUYECKHX
aseMmeHTOB /. U. MeHzies1eeBa, Tab1MLly paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMHUYECKUH Pl HaNpsHKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH U B IpoLiecce
HCC/leJ0BaTe/IbCKOM e Te/IbHOCTH HayYHO-NIONYJIAPHYIO JINTEePaTypy
XUMHYECKOT0 COJIeP>KaHusl, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
1ocJjle KOHCYJIbTALlMH C elaroroMm
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Tema 5. O6mas
XapaKTepUCTHKa XMMUYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEeHUA
(74)

0611as xapaKTepuCcTHKa 3j1eMeHToB VA-rpynnbl. OCOGeHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeHH
OKHCJIEHHUS.

A3orT, pacipocTpaHeHue B Ipupo/e, Gu3nyecKre U XUMUYeCcKHe
cBo¥icTBa. KpyroBopor asoTa B npupo/e.

AmMuak, ero pusnyeckre U XMMUYECKHEe CBOMCTBA, NOJIy4eHHe U
npuMeHeHue. CoiM aMMOHUSA, UX PU3NYECKHE U XUMUYECKHe

CBOMCTBa, INpHUMEHEHHe. KauyecTBeHHast peakKnurda Ha MOHbl aMMOHUA.

A3oTHas KUCJI0Ta, eé Gu3nyecKre U XUMU4YecKre cBoMcTBa (061ue
KaK Npe/iCTaBUTeJIA K1acca KUCIOT U cneyuduueckue). Asomucmas
Kucsaoma. Hcnosis308axue HUMpamos u coJieti aMMoHUs 8 Kauecmeae
MUHEpAaAbHbIX ydobpeHull.

XHMMUYeCKoe 3arpsi3HEHHE OKPYKalollel Cpe/ibl COeAMHEHUSIMU
a3oTa (KUC/IO0THBIE J0XK/H, 3arpsi3HEHMe BO3/yXa, OYBbI U
BOJIOEMOB).

®ocdop, anromponteie modugukayuu ocgopa, dusudeckue U
XMMHYeCKHe CBOUCTBA.

Okcup pocoopa(V) u pocoopnas kucora, pusnyeckue u
XHUMHUYECKHe CBOMCTBa, noayyeHue. KauecmeenHas peakyust Ha
docgpam-uoHwl.

HcnosvzosaHue gpochamos 8 kauecmee MuHepaabHbIX yO0OpeHULL.
3arpsisaHeHHe MPUPOHBIX BOJ0EMOB pocdaTaMu.

JleMoHCTpauumn
Konneknuu: docdop u ux coeinHeHUsI.

B3saumogeiicTBre KOHLLIEHTPUPOBAHHOM a30THOM KHCJIOTHI C ME/IbIO.

JlabopaTopHble U NpaKTU4YecKue paboThl

JlabopamopHble onbimui:

1. BzauMoeicTBHE coJiel aMMOHHUSI C L[E/T0YbIO.

2. O3HakoMJIeHHE € 06pa3LaMy a30THBIX U GOCHOPHBIX yA006peHUH.
IIpakmuyueckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3y4eHHe ero CBOMCTB.

BoruucaeHus
I10 YpPaBHEHUAM XUMHUYECKHX peaKLU/Iﬁ

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3J1eMeHTOB VA-
IPYIIIBI U UX COeJUHEHUH C Y4ETOM CTPOEHHUSA UX ATOMOB.

XapakTepu3oBaTh PU3HYECKHE U XUMHUYECKHe CBOWCTBA NPOCTHIX BELEeCTB
azoTra U ¢pocdopa U ux coeJuHEHUH (aMMHUaKa, coJlell aMMOHMUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuzaa pocdopa(V) u dochopHO# KUCIOTEI,
docdaToB), c1oCOOHI UX NMOJTyYeHUs], IPUMEHEeHHe U 3HaYeHUe B IPUpoJie
Y ’KU3HH YesI0BeKa C UCII0JIb30BaHUEM CXEMBI.

OnpeiessiTb MOHBI aMMOHHUA U pocdaT-HOHBI B pacCTBOPE € UCNOJIb30BAaHUEM
TabsnLbl "XapaKkTepHble peaKIMU Ha KATHOHBI U aHUOHBI".

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
coeiHeHUH a3oTa ¥ pocdopa B OKpyKarlel cpese.

[I1aHUPOBATD M OCYILECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
HPOBOJAUTH HAOJIIOJEHUS, [IeJIaTh BbIBO/IbI 110 PE3yJIbTaTaM 3KCIepU-MeHTa.

CiiefoBaTh MpaBUJaM 6e30MacHON paboThl B J1JabOpaTOPUH NPU
HCI0JIb30BaHUHM XUMUYECKOM NOCYAbl M 060pyA0BaHHUS.

[TpoM3BOUTD BBIYMUCIEHUS 10 XHMUYECKUM YPABHEHUSIM.

Hcnosib30BaTh NpHY BBIIOJHEHUH yYeOHBIX 33/JaHUH TEKCThI yueGHHKa,
CNpaBOYHbIE MAaTepHUaJIbl (IEPUOJUYECKYI0 CUCTEMY XUMHUYECKUX
aseMeHTOB /I. U. MeHzies1eeBa, TabIMIy paCTBOPHMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMHUYECKUH Pl HaNpsHKeHUH
MeTaJJoB).

Hcnosnb30BaTh NP BbINOJIHEHUH yUeGHBIX 3a/JaHUH U B Ipoliecce

HCCJIeI0BATENbCKOH JIeITENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 CoZlepKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTEpHeTa
HocJle KOHCYJIbTAlMY C IelaroroM

Tema 6. 06125 xapaKTepuc-
THKAa XMMU4Y€ECKHUX 3/IEMEHTOB
IVA-rpynmbl.

Yriiepoa ¥ KpeMHMH U UX

YrJjiepof, aJ/IOTpONHbIE MOAUGUKALIUY TPadUT, aIMa3s.
B3aumojelcTBYE C MeTa/llIaMU, HeMeTaJlJIaMH,
KOHILIeHTPHUPOBAaHHBIMH a30THOH U CEPHOU KUCJIOTaMH,
pacnpocTpaHeHHe B Ipupoe, Gu3niecKre U XHUMUYeCKHe

O6BsICHATH 061111e 3aKOHOMEPHOCTU B U3MEeHEHUH CBOMCTB 3/1eMeHTOB IVA-
TPYNIbl U UX COeJUHEHUH € Y4ETOM CTPOEHUs UX aTOMOB.

XapakTepu3oBaTb QU3HYECKHE U XUMUYeCKHe CBOMCTBA NIPOCTBIX BELeCTB
yTJIepoJia U KPeMHHUS U UX coeJUHeHUH (OKCH/I0B YIJIepo/Aia, yroJbHON
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coeMHeHHUs
(84)

cBo¥icTBa. Azcop6uus. KpyroBopoT yriieposa B npupo/e.

OKcuAbl yriepoja, ux Gusndeckre U XMMHUYECKHEe CBOMCTBA, UX
JIeACTBYE Ha XKUBbIE OPraHU3Mbl, TOJIy4YeHHE U TPUMEHEHHE.
IJkos102ueckue npobsiembl, C8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2/106a/1H020 NoMenJeHUs1 KAUMAama; NnapHuUKogbslll
agppexm.

YroJibHasi KUCJIO0TA U €€ COJIH, X GU3UUECKHEe U XUMUYECKHE
CBOWCTBA, MOJIyyeHHe U TpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoOHAT-UOHBL

IepsoHauaibHble NOHAMUS 06 Op2AHUYECKUX 8eUecma8ax KakK o
coeduHeHUsIX y2aepoda: 0c06eHHOCMU cOCmasa U CMmpoeHus.
ToHusimue o0 6uo/102u4ecKU 8aXCHBIX BeUeCMBax: HUpax, 6eaKax,
yanesodax. MamepuaibHoe eQUHCMB0 0p2aHU4ecKux u
Heop2aHu4ecKux coeQuHeHUll.

KpemHuii, ezo pusuveckue u xumuveckue cgoticmea (Ha npumepe
g3aumodelicmeusi ¢ MemaaaamMu U HemMemanaamu), noJayveHue u
npumeHeHuUe 8 3/1eKMpPOHUKe.

CoeduHeHusi kpeMHusl 8 npupode. Obujue npedcmasieHus 06 okcuoe
kpemHua(IV) u kpemHuesotl kucsiome. Cuaukamal, UX UCNO/1b308AHUE
8 6bimy, meduyuHe, npombviulieHHocmu. BascHeliwue cmpoumebHble
Mamepuassl: Kepamukd, Cmeka0, YeMeHM, 6emoH, Hce/1e306emoH.
Ipo6.iembl 6€30NACHO20 UCNO.16308AHUSI CMPOUMENbHbBIX
Mamepuasnos 8 n08cedHe8HOLl HCU3HU.

JleMoHCTpauumn

Mojeu KpUCTa/UTMYeCKUX PEIETOK ajiMa3a, rpaduTa, MOJIeKyJIbl
dynnepena.

Ancop61yst pacTBOPEHHBIX BENECTB AKTUBUPOBAHHBIM YTJIEM.
[IpoTnBoras.

Bugeomartepurasbl: CHIMKaTHAsA IPOMbILIJIEHHOCTD.

Mogesin MoJieKyJ1 OpraHU4YeCKUX BeLlecTB.

JlabopaTopHble U NpaKTU4YeCcKUe paboThl

JlabopamopHulil onbim:

KauecTBeHHas peakius Ha KapOOHAT-HOH.

IIpakmuyueckue pabomul:

Ne 11. [ToniyyeHUe YIIEKUCIOTO ra3a v U3yyeHue ero CBOMCTB.
KayecTBeHHas peakuusl Ha KapOOHAT-HOH.

Ne 12. PemieHre 3KkciepMMeHTalbHbIX 3a/1a4 110 TeMe «HeMeTasnibl».

Buiyucaenus
10 ypaBHEHUSIM XMMHUYECKHUX PeaKIUH, eCTH OJUH U3 peareHTOB
JlaH B BU/le BOJIHOT'O pacTBOpa C U3BECTHOM MacCOBOM JloJiei.

KHCJIOTBI, KAp6OHATOB, OKCH/Ja KPEMHUS, KDEMHHUEBOH KUC/IOTBI,
CUJIMKATOB), CNIOCOGBI UX NOJIyYeHus], IPUMeHeH1e 1 3HaYeHue B IpUpoJie
Y XKU3HHU YeJsIoBeKa.

Onpefie/iTb KApOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
YTJIEKUCJIOrO ra3a B OKpy»arliei cpefe.

WnnocTpupoBaTh B3aUMOCBSA3b HEOPTaHUYECKUX COeJUHEHUH yriiepoa U
OpraHUYeCKHX BeIeCTB [10J] PYKOBOACTBOM yYHUTe/IA.

[I1aHUpOBaTh U OCYIECTBAATD HA NPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HU, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIIepUMeHTa
10CJle IpeAiBapUTEIbHOU pabOThI.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B JIaGOPaTOPUHU NPU
HCI0JIb30BaHUHM XUMUYECKOM NOCYAbl M 060pyA0BaHHUS.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cHCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzes1eeBa, TabIMIy paCTBOPHMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMHUYECKUH Pl HaNpsHKeHUH
MeTaJ/lJIOB) 1ocJ/ie KOHCYJ/IbTal|H C IelaroroM.

Hcnosib30BaTh NpY BBINOJHEHUH Y4eOHBIX 3aZlaHUH U B IIpoliecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHYECKOT0 COZiepKaHMUsl, CIpaBOYHble MaTepHaslbl, pecypcel UHTepHeTa
1ocjie KOHCYJIbTAlUHU C [1ejaroroM.

Paspes 3. MeTa/1i1bl M MX coeguHeHU (20 4)
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Tema 7. O6111€e CBOMCTBA
MeTaJIJIOB
(44)

0611as XxapaKTepUCTHKA XMMUYECKHUX 3/1eMEHTOB — METaJIJIOB Ha
OCHOBaHMH UX NoJ10’keHHUs B [lepuojnyeckoil cucTeMe XUMUYECKUX
asieMeHToB /I. U. MeHzeieeBa ¥ cTpoeHus aToMOB. CTpoeHHe
MeTa/UI0B. MeTal/InyecKast CBSI3b U MeTa/lInyecKast
KpUCTa/UIMYeCcKas pelléTKa. JJIeKTPOXUMHUYECKUH s,
HanpspKeHUH MeTaioB. Pu3nyecKue U XUMUYECKUE CBOMCTBA
MeTaJ10B. 06wue cnocobbl noyyeHust Memannos. [lousmue o
KOppOo3uu MemaJs/108 U OCHO8Hble CNOCOObI 3aW UMbl 0m KOppo3uu.
Cnaasvl (cmanw, wy2yH, dropaaioMuHull, 6poH3a), UX NpUMeHEHUE 8
6blmy U NPOMbIULIEHHOCMU.

JleMOoHCTpauuu

0O3HakKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIECKUMH CBOMCTBAMU.

Mojenu KpUCTa/lJIndeCKUX PEeIETOK MeTa/lJIOB.
BuseomaTepuasibl: KOppo3us METAJJIOB.

JlaopaTopHble U MPpaKTU4YeCKHUe PaGOThI

JlabopamopHble onbimboil:

O3HakKoOMJIeHHE C 00pa3LaMH CIIJIABOB METAJLJIOB.

3aBHCHMOCTb CKOPOCTH PEAKIIMU MeTasljla C KUCJIOTOU OT PUPO/bI
MeTasla.

Buiyucaenus
— [0 ypaBHEHUSIM XUMHUYECKUX PeaKIUH, ecsiu 00uH u3 peazeHmos
codepacum npumecu

PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATDb 3TH NOHATHUA NIPU
ONKCaHUM CBOMCTB BeIEeCTB U UX IpeBpalleHHH.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METaJVIOB U UX COeJMHEHUH € y46TOM CTPOEHHUS UX aTOMOB.

XapaKTepHu30BaTh CTPOEHUE METAJLIIOB, 0011e GU3HUECKHUE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapakTepHu30BaTh 06IIHE CIOCOOBI MOTYYEHUS] METAJJIOB IOC/IE
CTPYKTYpHUPOBaHHs MaTepuaJa.

CnespoBaThb nNpaBu/iaM 6e30nacHoi paboTel B 1a60paTOPUHU NPU
UCI0JIb30BAHUH XUMHUYeCKOH NOCy/bl ¥ 060pyJOBaHUA.

[Ipon3BOUTE BEIYMCIEHUS 10 XUMUYECKUM YPAaBHEHUSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI y4eOHHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyecKyo cHCTEMY XUMUYECKUX
anemenTos /l. U. MenziesieeBa, TabJIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMHUYECKUH Pl HaNpsHKeHUH
MeTaJJoB).

Hcnosib30BaTh NpY BBINOJHEHUH Y4eOHBIX 3aZlaHUH U B IIpoliecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/IepXKaHusl, ClIpaBOYHbIe MaTepHuasbl, pecypcbl MHTepHeTa
HoCJIe Ipe/iBapUTEbHOM KOHCYJIbTALUHU C [IeJaroroM
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Tema 8. BaxkHeiiue
MeTaJLJIbl U X COeAUHEHUS
(164)

[llesiounble MeTasbl. [losoxeHue B [lepuoandeckoi cuctemMe
XUMUYecKux a7eMeHTOB /I. U. MeHziesieeBa, cTpoeHHe aTOMOB.
Haxoxenue B npupoze.

dusnyeckre U XUMUYeCKHeEe CBOHCTBA (Ha IpUMepe HATPUS U
Kasus). OKCUJbI ¥ TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHne
11eJIOYHbIX METAJIJIOB U UX COeJUHEHUH.

[[lesiouHO3€eMeIbHBIE MeTa/IJIbl MarHUM U KaJbIIUH, CTpOeHHe
atoMoB. [lonoxxeHue B [lepronyeckoll cucTeMe XUMUYECKUX
sneMeHTOB /I. . MeHnzesieeBa. HaxoxaeHue B npupoze.
dusryeckue U XMMUYeCKHe CBONCTBA. BaxkHelne coeiuHEHUS
KaJblus (OKCUJ, TUAPOKCHUZ, cosn). 2Kécmkocmb 800bl u cnocobbl eé
YyCmpaHeHus.

AmomuHuil. [lonoxenue B [leprojuyeckoi cucTeMe XMMHYECKUX
asneMeHTOB /I. U. MeHzesieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusnyeckue U XMMHU4YeCKHe CBoHCcTBa. AMbOTEpHbIE
CBOWCTBA OKCH/IA Y TUJIPOKCHUAA.

XKeneso: cocras, cBoiicTBa U nosiydyeHue. [losoxxeHue B
[lepuoauyeckoi cucTeMe XMMUUECKUX 3JIeMEHTOB

. U. MeHngesneeBa, ctpoeHue atoma. HaxoxeHue B npupo/e.
dusnyeckre U XuMHyeckue cBorcTBa. OKCUADL, TUAPOKCUBI U COJIU
xese3a(ll)

u xene3a(lll).

JleMoHCTpauumn

BzauMogelicTBUe HaTpHUs C BOLOU.

OkKpaurMBaHue MJaMeHd HOHAMU HAaTPHUS U KaJIUs.
OkpalrBaHue MJIaMeH! HOHAMU KaJIbLIUsl.
BsauMoielicTBHe OKCHIa KaJIbLIMSA C BOJOM.
Buseomatepuasbl: rOpeHHe KeJie3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHble U NpaKTH4YeCKUe paboThl
JlabopamopHbwie onvimbvl:

O3HakoMJIeHHe ¢ 06pa3IiaMy aJIlOMUHUSA U €ro CIJIaBOB.
AM(l)OTeprIe CBOMCTBa TUAPOKCH A aJIOMHUHUA.
KauecTBeHHbIEe peaKLMK Ha HOHBI JKeJie3a.
IIpakmuyeckue pabomevi:

Ne 13. PemieHue skcnepuMeHTa/IbHbIX 33124 10 TeMe «MeTasbi».

BoruucaeHus
110 YpaBHEHUSAM XUMHUYECKUX peaKIuH.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
MEeTaJVIOB B IPYIIAX U UX COeJUHEHUH C y4ETOM CTPOEHHUSA UX aTOMOB.

XapakTepu30BaTb pU3NYECKHE U XUMUYECKHe CBONCTBA NIPOCTHIX BEIeCTB
METaJJIOB U UX COeJUHEHUH (OKCH/0B, FTMAPOKCH/IOB, Coslel) c oropoi Ha
CXeMy, CIOCOObI UX OJIyYeHUs, IPUMeHeHNe U 3HaueHHe B IPUPOJIE U KU3HU
YeJsIoBEKa.

Pacno3HaBaTh € TOMOIbI0 KaYeCTBEHHBIX PeaKIIMHA HOHBI MeTAJIIOB (MarHus,
KaJsIblysl, aJIIOMUHUS, IUHKA, XKese3a (2+), xkese3a (3+), Mmeau (2+) ¢
HCIOJIb30BaHHEM TabHIbl "XapaKTepHble peaKLU1 Ha KATHOHBI".

[11aHUPOBATH U OCYILECTBIIATD HA IPAKTHKE XUMHUYECKHEe SKCIIEPUMEHTBI,
HPOBOJUTH Ha6JII0/IeHUS, ieJIaTh BbIBOJIbI 110 pe3y/IbTaTaM 3KCIIePUMEHTA.

CreoBaThb paBUJiaM 6e30nacHON paboThI B 1a6OpaTOPUU NIPU
HCI0JIb30BaHUY XMMHUYEeCKOH OCyAbl U 060PYA0BaHHS.

[TpOM3BOUTD BbIUMC/IEHHS 10 XHMHUYECKUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHbOpMaIHMI0 U3 Y4e6GHUKA U CIPAaBOYHBIX MaTEPHUAIOB, FPAMOTHO
HCIO0JIb30BaTh U3yYeHHbIM MOHATUWHBIN annapaT Kypca XUMHUH.

Hcnosnb30BaTh NpU BbINOJIHEHUH yUeGHBIX 3a/JaHUH U B IpoLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI0 CoJlepKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl MHTEpHETA
HocJle Ipe/iBapUTETbHOM KOHCYJIbTALUHU C [1eJaroroM

Paspes 4. XumMus U oKpy:xamomas cpeaa (3 4)

Tema 9. BemectBa n
MaTepHaJibl B )KU3HU
4YeJioBeKa

Hosvlie Mmamepuasibl U mexHos102uu. Bewecmea umamepuasnsl 8
nogcedHes8HOU HCU3HU Ye108eKd. Xumusi u 300poebe. Bbe3zonacHoe
ucnosb3o8aHue sewjecmes U XumMuveckux peakquzj 8 6blmy.

XapaKTepHu30BaThb POJib XUMHUH B Pa3/IMUHBIX Chepax JesaTebHOCTH JIO/EH,
OCHOBHbI€ BEILECTBA U MaTepHUaJIbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOTO
YyeJsIOBEKa.
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(34) IIpupodHblie ucmoyHuku y2ae8000podos (y20.1b, npupooHblil 2as, OOBACHATD YCI0BUS 6€30MaCHOTO HCI0JIb30BAHUS BELIECTB U XUMHUYECKUX

Hedmb), npodykmul ux nepepabomku, ux poJib 8 6bimy u peakui B GBITY.

NPOMbIUWAEHHOCMU. AHanu3MpoBaTh U KPUTHYECKU OLleHUBATh MHPOPMAIIUIO O BIAUAHUU

OcHosbl 3K0102uHecKoll 2pamomHocmu. Xumuyeckoe 3azpsisHeHue IPOMBILIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAaHCIIOPTA U Jp. HA COCTOSHHE
okpycarouyeli cpedsl (npedeabHo donycmumasi KOHYeHmMpayust OKpY»KalollleH cpeabl.

sewecms — I1/K). YMeTb OKa3bIBaTh EPBYIO TOMOILb IPH XUMHUUECKHUX 0’KOTaX U OTPaBJIEHHUAX.
Posib xumuu 8 pewleHuu 3K0/102U4eCcKUx Nnpoobsiem. [IpyHUMATB y4acTHe B 00CYK/AeHUU NP06JIeM XUMUIECKOU U 9KOJIOTUYECKOU

HaIlpaBJIeHHOCTH, BbICKa3blBaTb COOCTBEHHYIO [TO3UIIUIO 10 Tpo6ieMe U
npejJjaraTb BO3MOXKHbIe Iy TH eé pellleHUs C 0NIopoi Ha HUHPOPMALHUIO U3
y4yebHMKA U CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa.

[Ipu paspaboTke pabouyeil mporpaMMbl B TeMaTUYECKOM IJIAHUPOBAHUU [JOJDKHBI ObITb YYTEHbl BO3MOXHOCTH HCIOJIb30BAaHHS 3JEKTPOHHBIX (LHUQPOBLIX)
00pa3oBaTeJbHbIX PECYPCOB, SBJISAIOLIUXCA Y4eOGHO-METOJUYECKMMU MaTepuanaMH (MyJbTUMeJUHHble NPOrpaMMbl, 3/J1eKTPOHHble YYeOGHUKU W 3a/JauHUKH, 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-il BApUAHT
TEMATHUHYECKOE IINTAHUPOBAHUE

Bropoil BapuaHT NpHUMEPHOrO0 TEMATUYECKOTO IUIAHMPOBAHMSA MCHOJIb3yeTcs, eciau oOydaromuecs ¢ 3IIP momywaror
oOpa3oBaHM€ B OT/IE€IBHOM Kilacce. B 1aHHOM BapuaHTe NpeasiaraeTcs:

- U3y4YEeHHE MaTepuaja KpyImHbIMU OJIOKaMu;

- orepesxatoliee 00yueHHUe;

- BO3MOKHOCTb IPUMEHEHHMSI 3HAHUH B PA3JIMYHBIX YCIOBUSAX (MIEPEHOC 3HAHUI MO aHAJIOTUHU OT OOLIUX CBOMCTB Pa3IUYHbIX
KJIACCOB BELIECTB K OOLIMM U CHEeU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMUYMUBAET JOJIIO CAMOCTOSTEIHHOCTU
oOy4Jaronuxcst Mpu U3y4eHUH HOBBIX TEM.

CoOmroaeTcst  JIOTMKa  M3y4€HUs  BELIECTB —  CBOMCTBA  BELIECTB  OMNPEAEIAIOTCS  CTPOCHHEM  AaTOMOB,
ANEKTPOOTPULIATEIBHOCTHI0, XUMUYECKON CBSI3bI0 M CTPYKTYpPOM BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTANIMYECKHUX DPEILIETOK.
(Temsl: cTpoeHue aTomMa, CTPOCHHE BELIECTBA, BAXKHEHIIIME MPEICTABUTEIN MPOCTHIX U CIIOKHBIX BEIIECTB, XUMUUYECKHUE PEaKLIUN ).

M3MeHeHue IIIaHnpOBaHus MO pa3/iesiaM U TEMaM COCTOUT B CIIEAYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOIMPOCOB HEOPraHMUECKON XMMHUHU OCYILECTBISIETCS B 8 Kjacce, O0Jbllle BpEMEHH BbIAEISAETCS Ha
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kiacca B 8- mepeHocarcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX peakiuil”,
"DeKTponuTHYECKas Iuccouranra. XUMUYECKHE PEaKIMU B pacTBopax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Metamiey nepes; «Hemerammammy, T.K. oOydatomuecs ¢ 3[IP Gosbliie 3HAKOMBI 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 ITPUMEpPax B pazaeinax "MeTtaiibl U ux coeaquHenus ", "HemeTramisl
IV-VII rpynm u ux coequneHus";

- o0BeAHEeHHE TeM (JaeT OOJbIIe BOZMOXHOCTEN /JIs UCTIONIb30BaHUs CPABHEHMSI — CXO/ICTBA U OTIN4Mil; TeMa «Kucinopom»
u Tema «Boziopoa»);

- BbIJIesieHre oTaeNbHBIX TeM (Tema «IlepBoHavaibHbIE MOHATHS 00 OPraHMYECKHUX BELIECTBAX»). BhlAeeHne 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 popMylie U o Ha3BaHMIO, HAa3bIBAHKE BeIlleCTBA IO (hopmyJie. B 3ToM cirydae mporpaMMHbIA MaTEpHAIl U3 XapaKTEPUCTUKH
IVA noarpynnsl MOXKHO JTOHECTH HE ()parMEHTOM KapTHHBI «OPTaHUYECKHE BEIIECTBa», & KaK 4YacTh LEJIoro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTukyM» B KOHIE IEPBOTO M BTOPOT'O TOA0B 00yUYEHUS.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 4/Hen, 2 rona o0y4eHus)

Temsl Konnuectso yacos B ToMm uncne Hassanus pabot

Ha KOHTPOJIBHBIC
paboTh!

Ha MMPaKTHYECKUE
paboTEI

Paznen «IlepBoHayanbHbIC XHMIUECKHE TIOHATHSY, 144

Xumus — BaskHas 00J1aCTh

1

2

IMpaxTnaeckas pabota Nel « JlabopaTopHOe 060pyROBaHIE U IPHEMEI

€CTECTBO3HAHUS U IPAKTHUECKOM
JIESITENBHOCTH YEJI0BEKA.

oOpalleHus: ¢ HUM»
[pakTuueckas padora Ne2 «OuucTka 3arpsi3HEHHOH oBapeHHOH coan"

2. BemiecTBa 1 XMMHYECKHE PEAKIHH. 7 - 1 IMpaxTnaeckas padora Ne3 «[Ipu3Haku NpOTEKAHHUS XUMHUUECKUX PEAKIHI)
3. KonmdecTBeHHBIC OTHOIICHHUS B 3 1 - KonTponsHas padora Nel «IlepBoHavabHbIe XUMHYECKUE TOHATHS, XUAMUIECKHE
XAMHHA (hopMyIIEI ¥ ypaBHEHUS» 3aTPSI3HEHHON ITOBAPEHHON COJIIDY

Paznen «llepuonnyeckuii 3aK0H U MeprOaMUECcKas cucteMa Xumudeckux snementoB .M. MenaeneeBa. Ctpoenue atoma. XuMudeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIU», 154

4.  Crpoenue aroma 7 1 - Konrtponbshnas padota Ne2 «Ileproaudeckas cucreMa XMUMHYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aTromay
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[lepuoanueckuil 3akoH u
MEePUOANYECKAs CUCTEMa XUMHUECKUX
anemenToB J[.W. MenneneeBa

5.CtpoeHue BeuiecTB. XUMHU4YecKas
CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC
peakiun

KontponbsHas padota Ne3 «Xumudeckas CBI3b»

Paznen «Baxxneiue npeacTaBuTeNI HEOPraHMYECKUX BEILIECTBY, 354

XUMHYECKUX peakuit

6. Kucnopon. Bonopon. 14 2 IMpakTnaeckas pabota Ned «[lomydeHne KHcI0poaa ¥ H3ydEHHE €r0 CBOHCTBY
IMpaxTnaeckas pabota Ne5 «[lomydeHne Bo1oposa U H3ydeHHE €0 CBOUCTBY
KonTponsHas pabota Ned «Kuciopon. Bogopon»

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

8. Teopust HIEKTPOIUTHIESCKON 5 -

JIICCOIMAINI

9. Baxkneiimue knaccol 11 1 KonTponbHas padota Ne5 «OCHOBHBIE KITaCChl HEOPTaHMYECKUX COSIUHEHUIT

HEOPTraHNYECKUX COCANHEHHUN IMpakTnueckas pabota Ne7 «Perienne sckCriepuMEHTaIBHBIX 33134 110 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMUYECKUX COCAUHEHUID

Paznen «BemecTBO M XUMHUECKHE PEAKIUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembr

KommaecTBo wacon

B Tom umcne

Ha KOHTPOJIbHBIE

paboTh

Ha MPAKTUYCCKUEC

pabdotbr

HaszBanmus pabot

Pazgen «IloBropenue u yriy6neHne 3HaHUH OCHOBHBIX pa3JielioB Kypca 8 kiacca «BemecTBo i XuMu4eckne peakuum», 104

[ToBTOpeHue U yrayOaeHne 3HaHHH 10 1 2 [MpakTraeckas pabota Ne 8 «Peakiiy HOHHOTO OOMEHay

OCHOBHBIX Pa3JeNioB Kypca 8 kitacca IIpakrudeckas padora Ne9 «KadecTBeHHBIE pEaKIUH B PACTBOPE»
KontponpHas padota Ne 6 «JnekrponmTrdeckas TUCCOIHAIHY

Paznen «MeTtauibl ¥ UX COeAMHEHUs», 204

1. O0mire cBOMCTBA METAIIJIOB 4 - -

2.MeTaisl ¥ IX COCTUHEHUS 16 1 1 [Ipakrudeckas padota Nel3 «PemeHne sSKCiepuMEHTaIBHBIX 33124 10 TEMe

«MeTansl ¥ UX COEIUHEHUI»
Konrponshas pabora Ne8 «MeTtamibm

Paznen «Hemeramnel IV-VII rpynn u ux coeaunenus», 244
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3.00m1as xapakTepUCTHKA
XMMHUUYECKHUX 31eMeHTOB Vila
rpynnsl. ['asoreHs.

4.001mas xapaKTepucTuKa
XUMHUYECKUX 3JIeMeHTOB VIa
rpynmnsl. Cepa U ee COSJIMHEHUSI.

5.001mast XxapakTepUCTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymnmnsl. A3ot, pocdop u ux
COCJIMHEHHSI.

[Ipaktuuaeckas padota NelO «[lomyueHne aMMuaka v H3y4eHHE €ro CBOHCTBY»

6.00m1as XxapakTepuCTHKA
XMMHUYECKHUX 271eMeHTOB [Va
rpynmnbl. YTaepoa, KpeMHUN U UX
COCJIMHEHMUS.

IIpakruaeckas padora Nell «[lomydeHue yrieKUcIoro ra3a i U3y4eHne ero CBOHCTBY
[Ipakruuaeckas padora Nel2 «PemreHne 3KcIiepUMEHTAIBHBIX 33149 10 TEMe
«Hemetannst IV-VII rpynn u ux coequHeHun»»

KontponpHas pabora Ne7 «HemeTamibsny

Pa3£{€ﬂ «HepBOHa‘-IaJ'[BHLIe XUMHYECKUE MOHATHSI 00 OpraHnvY€CKUX BEUIECTBAX», 104

7. IlepoHavabHbIE XUMHIECKHE
MOHSTHUS 00 OPTaHUIECKUX
BEIECTBAX

10

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

13. Xumust 1 OKpysKaromias cpesa.

1

14. O6001ICHHE MaTepHaa 1Mo
Kypcy «Heopranuueckas XUMUsD)

3

KontponbHas padorta Ne9 «Torosas pabora 3a Kypc HEOPraHHUECKON XHUMHUI

Bcero 136 g
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 U)

MpumepHbIe TeMbI,
pacKpbiBatloLme AaHHbIW pasaen
nporpammol,

M KOJINYECTBO 4acos.,
OTBOAMMOE Ha UX UsyyeHune

OcHoBHOE cogeprKaHue

OCHOBHbIE BUAbI AEeATENbHOCTH
obyuatowmxca

Pa3zzen 1.IlepBoHavyabHble XUMHYecKHe MOHATHS(14 1)
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Tema 1. XuMua — BakHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4eCKO! AeATEeTbHOCTH
YyeJI0BeKa

(44)

Xumus e cucmeme HAyK. Poib Xumuu 8 H#U3HU Yen108eKa.
Tena u BemectBa. @PusnyecKkue CBONMCTBA BEILECTB.
[lpaBusia Ge3omacHOro oOpaleHus1 C BeLECTBAMU U
JIabopaTopHBIM 060pyZoBaHUEM. YHCTble BellecTBa U
cMecu. Crioco6bl pasfiesieHus cMeceil. [loHsimue o memodax
NO3HAHUS 8 XUMUU.

JeMoOHCTpauumn

1. JTabopaTopHOe 060pyOBaHUE.

2. PazsinyHble BUZbI XUMUYECKOU mOCyAbl. 3. 06pasibl
BelleCTB.

4. Crioco6blI pasfiesieHus cMecelt (GuIbTpoBaHueE,
BblIIapUBaHUe, JUCTU/LIALMSA, XpoMaTorpadus).
JlaGopaTopHble U NPaKTU4YeCKHe PaGoThbl
JlabopamopHbwie onbimbl:

OnucaHve GpU3NYECKUX CBOUCTB BELIECTB.

PasgeseHre cMecH C MOMOIIbIO MarHUTa.
IIpakmuyueckue pabombwi:

Ne 1. JlabopaTopHOoe 060pyAOBaHUE U IPHUEMBI 00palleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOH oBapeHHOU cou

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHSTHUH C IOMOLIbIO Iejarora.

PackpbIBaTb poJib XMMUHU B IPUPO/E U XKU3HHU YE€JIOBEKA, €€ CBSA3b C IPYTMMU HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/AHbIE CMECH;

PazsinyaTh PpusnyecKre U XMMUYECKHE SIBJIEHHUsI C OIIOPOY Ha ONpeJesieHusl.

OnpefiensiTb NPU3HAKU XUMUYECKUX PeaKI[Mi U YCI0BUS UX HPOTEKAHUS.

CiieoBaTh NpaBUJIaM M0JIb30BAHUS XUMUUYECKOH MOCY/[0M U JTab0paTOPHBIM 060pyZ0BaHHEM, A
TaK)Ke PaBUJIaM 06palleHHUsl C XUMUYECKUMH Bellle-CTBAMU B COOTBETCTBHH C
HMHCTPYKLMAMH 110 BBIIIOJHEHHUIO NPAKTUYECKUX PAbOT M0/ KOHTPOJIEM TeJjarora.

[l1aHMpOBaTh U NPOBOJUTb XUMUYECKHUH IKCIIEPUMEHT 110 U3Y4YE€HHIO U ONMCAHUI0 QU3UYECKUX
CBOWCTB BeILeCTB, CIOCO60B pa3/iesieHHs cMecel BelleCTB 110/ PyKOBOACTBOM Iefiarora ¢
00CyX/IeHHEeM IJIaHa paGoThI.

HWcnosib30BaTh NpH BHIIOJHEHUH Y4e6-HbIX 3aJaHUH U B IIpolLiecce UCCIeJ0BaTeIbCKOMN
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPYy XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noj pyKoBOJCTBOM IeJarora.

BoicTparBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HUHPOPMALHIO U3
y4eOHHKa U CIPaBOYHBIX MATEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYEHHBIH NOHATHHHBIH
anmnapar Kypca XMMHUH

Tema 2. BemiecTBa
M XMMUYeCKHe peaKi i
(74)

AToMbl U MoJieKyJsibl. XMMHUYeCKHe 3JIeMEHThl. 3HAKHU
OTHoOCHUTe/IbHasI
aToMHas Macca. [IpocTble U cioXHbIe BelllecTBa. ATOMHO-

(cuMBOJIBI) XUMHUYECKHUX 3JE€MEHTOB.
MOJIEKY/ISIPHOE YYeHue.

dopmya. aTOMOB
XMUMHUYECKUX 3JIeMEHTOB. 3aKOH hOCmOsiHCmea cocmasda
geujecms. OTHOCUTeE/IbHAA MOJIEKYJIIpHas Macca. MaccoBas

A0Jid XUMHU4Y€eCKOro 3JieMeHTa B COeJUHEHHUU.

XuMuuyeckasi BaneHTHOCTB

dusnyeckne W XUMHYeCKHe SIBJIeHHUSA. XUMHUYecKas
peaxus ¥ eé NpU3HAKH. YpaBHEHUS XUMHUYECKUX PeaKIHH.
3aKoH coxpaHeHHsi Macchbl BellecTB THIIBI XHMHYECKUX
peakuui (coejuHeHUe, pa3/ioKeHue, 3aMellieHHe, 06MeH).
M. B. J/lomoHOC08 — y4éHblii-aHYuK10neducm.

AemoHcTpauumn

dusuyeckue siBjeHUs (pacTUpaHUe caxapa B CTYIIKe,
KUIEHHe U KOHJIeHCallusl BOJbI U T. 11.).

XuMuueckue siBieHus (TOpeHHe CBeYH, pa3JioxKeHUe
caxapa, B3aMMO/elICTBHE CEPHON KUCJIOTBI C XJIOPUZ0M
6apus,

passioxenue rugpokcuaa meau(ll), B3aumoericTere

[IpuMeHATb ecTeCTBEHHO-HAay4YHbIe MeTO/Ibl TO3HAHUSA (B TOM YHCJ/e HAab/I0/leHuE,
MO/IeJIUPOBaHUE, 3KCIIEPUMEHT) U OCHOBHBIE OIlepaliuy MbICUTEIbHOH 1€ TeJbHOCTH
(cpaBHeHHUe, k1accuduKalus) Ajs U3y4eHHs BeLeCTB U XMMHUYECKUX peaKIMi C 0nopoi Ha
aJITOPUTM HJIU CXEMBI.

PackpbIBaTh CMBIC/ M3y4aeMbIX TOHATHH U 3aKOHOB U IPUMEHSTD 3TH NOHATHS NPH ONMKUCAHUU
CBOWCTB BeILeCTB U UX IIPeBPaLleHHH ¢ OIIOpOH Ha IJIaH U KJI0YeBble CJI0Ba.

PazsimuyaTh pu3nvecKre U XUMHUYeCKHUE IBJIEHHS], 00bACHATD UX CYILHOCTb C TOUKH 3pEHUs
aTOMHO-MOJIEKYJIIPHOT'O YYEHHUS C ONIOPOH Ha ONpe/ie/IeHUs] U CXEMBI.

OnpefiesiTh NPU3HAKU XMMUYECKUX PeaKIMH, YCI0BUS UX IPOTEKAHMUS.

OGBSICHATD CYIHOCTb PU3NUECKUX U XUMHUYECKHUX SIBJIEHUH C TOYKH 3peHHsI aTOMHO-
MOJIEKYJISIDHOT'O YYEHHUSI C UCII0JIb30BAHUEM BU3yaIbHOH OMOPBHI.

KnaccuduuypoBaTh XMMHUYeCKUe peakuH (110 YUCJIYy U COCTaBY pearupyolmx 1
006pa3yoLIMXCsl BELECTB) C ONOPOX Ha CXEMBI.

CocTaBasiTb GOPMYyJIbl GUHAPHBIX BELECTB [0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD IO
dopMysiaM BelleCTB € ONOPOM Ha aJITOPUTM YIEOHBIX AeUCTBUN.

PaccTaBiiATh K03$$HUIMEHTH] B YpaBHEHUAX XUMHUECKUX PEAKLIUH C ONOPOH Ha aJITOPUTM
y4eOHbIX 1eCTBUH.

Crie0BaTh MpaBU/IaM M0JIb30BAHUS XMMUYECKOH NOCY/I0W U 1ab0paTOPHBIM 060pY/JOBaHUEM, A
TaKKe NpaBUJIaM 06pallleH s C BEI|eCTBAMU B COOTBETCTBUU C MHCTPYKLMUSIMH 110 BIOJTHEHUIO
J1abopaTOPHBIX XUMUYECKHUX OIBITOB M10/; KOHTPOJIEM Il€Jjarora.

HWcnosib30BaTh NPY BHIIOJHEHUH YYeOHbIX 33JaHUH U B IPOIlECCe UCC/Ie0BATENbCKOH
JleSITeJIbHOCTH HAyYHO-IIONYJISIPHY0 JINTEPATYPy XUMHUUECKOT0 CO/IePKaHMUs], CIPA-BOY-Hble
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)KeJie3a C Cepoii, B3aUMOJ e CTBUE KeJie3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, UJIOCTPUPYIOLIMHA 3aKOH COXpaHEHHUS MacChl.

JNlabopaTopHble U NpaKTUYeckue paboTbl

JlabopamopHble onbimoil:

[Tpumeps! GU3UYECKUX IBJIEHUH (T/1aBJeHHe BOCKa,
TasiHUe JIbJ1A).

[TpuMepbI XUMUYECKUX SIBJIEHUH (IIPOKaMBaHKe MeJHOHI
MPOBOJIOKH, B3aUMO/IeHCTBHE MeJia C KUCIOTOM).
Mojesniu aTOMOB U MOJIEKY.I.

[Ipaktuueckas padora Ne3. [Ipu3Haku npoTeKaHUS
XUMHUUYECKUX PEAKLIUH.

BbiqucneHus

— OTHOCHUTEJIbHOH MOJIeKyJ'IﬂpHOﬁ MacCChI BeleCTB;

— MaccoBOH AO0JIM XMMHUYECKOI'0O 3JIEMEeHTa I10 ¢opmyne
CoeJMHEeHUusA

MaTepHaJbl, pecypcel MHTep-HeTa oJ pyKoBOACTBOM Iefarora.

BoicTparBaTh pa3BépHYThble NMCbMEHHbIe U YCTHbIE OTBETHI C ONOPOH Ha HUHPOPMALHIO U3
y4eOHHKa U CTIPAaBOYHbIX MaTepHaJ/IOB, TPaMOTHO HCIO0JIb30BaTh U3y4YeHHbIN NOHATUHHBIA
anmnapar Kypca XMMUH1

Tema 3. KosinyecTBeHHbIE
OTHOIIeHMS B XuMuH (34)

KosinuecTBo BelectBa. Mosib. MosisipHas Macca. 3aKoH
ABorazipo. MosisipHbI# 06'b€M ra30B. PacueTsl M0 XUMHUYECKOH
dopmyuie. PacyeTbl MaccoOBOU AOTM XUMUYECKOTO 3JIEMEHTA B
COeJUHEHHH, KOJIMYeCTBa BeLeCcTBa, MOJIIPHOW Macchl.
Pac4yéTel 10 XMMHUYeCKUM YpaBHEHHUAM.

JleMoHCcTpanua:

- 06pa3Lbl BeLeCTB KOJIMYECTBOM OZUH MOJIb

Beruucnenus:

-pacuet o ¢popmy.Jie ¥ 10 XUMHUYECKOMY YPaBHEHHUIO

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATHI U NPUMEHSTh 3TH MIOHATHS, @ TAKXKe U3yUeHHbIe
3aKOHBbI U TEOPUHU AJId pelleHUuA paC‘{éTHbIX 3aja4 C IOMOILIbIO ITegarora.

BBIYMC/ISITD MOJISIPHYIO MacCy BellleCTB; KOJIMYeCTBO BelleCTBa, 06'bEM rasa, Maccy BellecTBa C
oTopoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacyEThI O ypaBHEHHUAM XUMHUYECKHX PeaKI[Mil C 0opoil Ha o6pasel, aIrOPUTM
y4eOHbIX IEHCTBUH: KOJMYECTBa, 06'bEMA, MacChl BEIECTBA [0 U3BECTHOMY KOJIMUECTBY,
06'bEMY, MaccCe peareHTOB WUJIM IPOJAYKTOB peaKI{HH.

BricTpanBaTh pa3BEépHYThIe MUCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOpMALIHIO U3
y4e6GHMKa U CIPaBOYHBIX MaTePHaIOB, PAMOTHO UCII0/Ib30BATh U3y4eHHbIH NOHATHHHBIH
amnmapaT Kypca XMMHUH € TOMOLIbIO ITeAarora.

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

H. MeHge1eeBa.

CtpoeHue aTOMOB. XuMHu4eckas cBA3b. OKUC/INTEIbHO-BOCCTAHOBUTE/IbHBIE peaKiyu (15 u)

Tema 4. CtpoeHue aTtoma.
NepuoanyecKnii 3aKoH n
Mepuogunyeckasa cucrema
XUMMUUYECKUX 3N1EMEHTOB

A. N. Mengeneesa. (7 4)

[lepBbIe
3/1eMeHTOB. [loHATHe O rpynnax CXOAHBIX 3JIeMEHTOB
(mesiouHble U I[eJIOYHO3eMe/bHble MeTaJ/lIbl, TaJOTeHBDl,
WHepTHBle Trasbl). JsemeHmoul, Komopwvle o06pasyrom
amg@pomepHble okcudbl U 2udpoKcUdbL.

[lepuoanyeckuit [lepuoguueckas
XUMUYECKUX 3JIEMEHTOB . . MenpeseeBa.
KopoTkonepuoaHnas u dauxHHonepuodHas GpopMbl

IOIIBITKH KJIaCCI/I(l)I/IKaLU/Il/I XUMHUYECKHUX

3aKOH. cucrema

PackpbIBaThb CMbIC/I IEPUOUYECKOT0 3aKOHA 10/} PyKOBO/ICTBOM IeJjarora.

[ToHMMAaTb CyLeCTBOBAHHE NEPHOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3/IEMEHTOB
(u3MeHeHHe paJiUyCoOB aTOMOB U 3JIEKTPOOTPHULIATEBHOCTH) U UX COEJUHEHUH OT
M0JI0XKEeHUSI B TepHOANYECKON CHCTEMe U CTPOEHHUS aTOMa C UCII0Ib30BaHUEM CXeM U TabJIUI,

YcTaHaB/IMBaTh CBSI3b MEX/LY IT0JIO)KEHUEM 3JIeMeHTa B IEPUOJUIECKOMN CUCTEME U CTPOEHHEM
ero atoma (cocTaB U 3aps/ A/pa, obliee YUC/I0 3JTEKTPOHOB U pacnpe/ie/ieHue Ux no
3JIEKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10 IpyNIaM U
nepuojam [leproAnyecKoi CUCTEMBI C IOMOILBIO NeJjarora.
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[lepypoanvecKor CUCTEMBbI XMMHUYECKUX 3JieMeHTOB /. U.
Mengeneesa. Ilepuogbl u rpynnbl. ®U3WYECKHH CMBICT
NOpAJAKOBOrO HOMepa, HOMepOB Iepuoja M TpYIIbI
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX ffiep. M3omonel
JnexkTpoHbl. CTpoeHHe 3/eKTPOHHBIX 000JI0YeK aTOMOB
nepBbix 20 xuUMHYecKuUX 3jeMeHTOB [lepuoaudeckoi
cucteMsl /. U. MeHzesieeBa. XapaKTepUCTHKA XUMUY€ECKOI'0
3JIeMeHTa 10 ero noJjoxeHuto B [lepruoguyeckoit cucreMe
. U. MeHpgeneeBa.

3axkoHomepHOCMU
XUMUYecKUXx

usMeHeHusi  paduyca

Mmemanaudeckux u

amomos
3/1eMeHmos,
HeMemanauyeckux ceolicme no zpynnam U nepuooam.
3Hauenue Ilepuoduueckozo 3axkoHa u Ilepuoduueckolii
cucmembl XUMUYECKUX 3/1€MEHMOo8 015 passumusi Hayku u
npakmuku. /. U. Mendeseeg — yuéHulii u 2paxc0aHuH.
JAemoHcTpauum

KopoTkonepuoaHas 1 AJIMHHOIIepUOAHAsA GOPMbI
[TepyoauyecKoi CUCTEMBI XUMUYECKHX 3/IEMEHTOB

. U. MeHngeseeBa.

O3HakoMJIeHHe C 06pa3jaMU MeTaJLJIOB U HEMEeTaJLJIOB.

JNlabopaTopHble M NpaKTU4eckue paboTbl
JlabopamopHulii onvim:

B3auMozielicTBUEe THAPOKCHJA LHMHKA C pacTBOpaMu
KUCJIOT U 1eJiouei

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI NePBbIX TPEX NePHUOA0B, Ka/IHs, Ka/lbLHsA 10 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /[l. U. Meneneesa.

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aG0OpaTOPUH NPH UCIOIb30BAaHUHY XUMUYECKOH
nocyZpl ¥ 060py0BaHUA 110J] KOHTPOJIEM IleJjarora.

BbicTpanBaTh pa3BEépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX Ha MHOpPMAaL Ko U3
y4eOHHKa U CIIPAaBOYHbIX MaTepHaJIOB, TPAaMOTHO HUCIO0/b30BaTh U3yYeHHBIH MOHATUHHBIA
anmapar Kypca XMMHHU NocJie CTPYKTYPUPOBaHUs MaTepHasia C UCI0J1b30BaHUEM KJIUILIE.

HWcnosib30BaTh NPU BbINOJHEHUH YYEOHBIX 33/JlaHUU TEKCThI yYebHUKA TOC/Ie
CTPYKTYPHUPOBaHUs MaTepHuaa, ClipaBoyHble MaTepuaJbl ([lepuoguyeckyro cucteMy
XUMHUYecKuX 3jeMeHTOB /JI. U. MeHzes1eeBa, TabJIMIy PAaCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJiell B BOJie, 3IEKTPOXUMUYECKUH psiJi HAaPsDKeHUH MeTaslIoB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce HCCIej0BaTeIbCKON
JesITeJIbHOCTH HAy4YHO-TIONYJIAPHYIO JIMTEPATypy XUMHUYECKOT0 COZepKaHUs, ClIPaBOYHbIe
MaTepHuaJibl, pecypcbl UHTepHeTa noj pyKoOBOACTBOM Iejarora

Tema 5. CTpoeHue BelecTB.
XuMuyeckasi CBA3b.
OKHCIUTELHO-
BOCCTAHOBHTEJbHbIE PeaKIUu

(84)

Xummyeckas cBs3b. KopaseHTHas (MOJISIpHAS U HETIOISIpHAS)
CBSI3b. DIeKMpoOmpUyamenbHOCHb amomo8 XuUMu4eckux
anemenmos. IoHHAs CBA3b. Tunvl KpUCMALIUYECKUX PeuLemoxk.
CrerneHb OKHUCIUTENbHO-
BOCCTAHOBHUTEJIbHbIEe peakuuu. [Iporeccbl oKUCIEHUS U

BOCCTaHOBJIeHUSA. OKMCAUTENN U BOCCTAHOBUTEJIU.

OKHUCJIEHHA.

JeMoncTpauuu
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKIUU: TOPEHUE,
PEaKINU Pas3IoKeHNUs, COSTHHEHUS

PackpbIBaTh CMBICI U3y4aeMBbIX OHATHH IO PYKOBOACTBOM II€1arora.

OnpenensaTs BUA XUMHUYECKOH CBSA3U B COEIMHEHUH C UCIIOJIb30BAHUEM CXEM.

OmnpenensTs CTeTeHb OKUCISHUS XUMHUUECKOTO 3IEMEHTa 10 (opMyJie eT0 COSANHEHHS C
KCIIOJIb30BAHUEM AJITOPUTMA.

OmnpenemnsiTs JIeMeHT (BEIIEeCTBO) — OKHUCIIUTEINb U JIEMEHT (BEIIeCTBO) — BOCCTAHOBUTEIb.

OOBACHATH CYIIHOCTB IIPOIECCOB OKHUCICHUSI X BOCCTAHOBIICHUSL.

CocCTaBNATh IEKTPOHHBIN OaaHe ¢ y4ETOM YMCIIa OTJAHHBIX U IPUHSATHIX 3IEKTPOHOB.

CocTaBisTh ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTENBHOI PEaKIMH M0 aJropuTMy pasdopa
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOM PEAKIMH.

Hcnons30BaTh MU BHIIOIHEHUH Y4eOHBIX 331aHUH TEKCThl y4eOHHMKA IOCHIe CTPYKTYPUPOBaHUS

Marepuaa, ClipaBOYHbIe MaTepUallbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB [1. 1.
MeHpeneeBa, TabIHILy pacTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJICH B BOJIE, JJIEKTPOXMMUICCKUI P
HAIPsLKCHUN METaJUIOB)
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Paspe 2. BaxkHeiilye npeAcTaBUTE M HEOPraHUYeCKUX BelecTs (35 4)

Tema 6. Kucnopoga. Bogopoga,.
(14y9)

Bosayx — cmech rasos. CoctaB Bo3ayxa. Kuciopos —
3JIeMeHT U TIpOCTOe BeLlecTBO. HaxoxpeHune
KHCJopoJa B npupoje, ¢u3MyeckMe U XUMHYECKHE
cBOMCTBA. Peakiuu ropeHNs NPOCTHIX U CJI0KHBIX BellleCTB.

030H.

Tennosoll agpgekm xumuueckoll peakyuu. IK30- H
3H/I0TEpPMHUYECKHE peakuuy, mepMoxumuieckue
ypagHeHus. Tlonstue 06 oxkcujax. CnocoGbl MOJydeHHUs
KUCIOpOJa B JIaGOpAaTOPUM U NPOMBIIJIEHHOCTH.

NpUMeHeHHe KHUCJIOpPOJAd. KpYyroBOpOT KHCJI0poJa B
npupoze. TonanBo: yrosib U MeTaH. 3arpsisHeHue BO3/yXxa,
yCuJieHHe TapHUKOBOTO0 3¢ deKTa, pa3pyLieHHe 030HOBOT0
ciosl.

Bozopos — asieMeHT U IpocToe BelllecTBO. HaxoxaeHue
BO/IOPO/A B IpUpoO/e, GU3NYecKre U XUMUYECKHe CBOMCTBa
(Ha npHMepe B3aUMOJEHCTBUS C HeMeTa/UIaMH H
OKCH/IaM{ METaJIJIOB), IPUMEHEHUE, CROCOObI NOYyHEHUs.
[TonsTHe o kucja0Tax KUcaoThI M costu.

AeMmoHcTpauumn

BzauMogeiictBue pocdopa, ceprl U xKesesa c KUCI0POAOM
(BO3MOXKHO MCNOJIb30BaHKE BU/IE0OTBITOB).
OnpejesieHue cojiep>KaHusl KUCJA0pO/ia B BO3yXe.
OnbIThL, IeMOHCTPUPYIOILHE YCI0BUSI BOSBHUKHOBEHUS U
NpeKpalieHus TOpeHHUs.

NabopatopHble U NpakTUYeckue paboTbl

JlabopamopHulii onvim:

O3HakoOMJIeHHE ¢ 06pa3LaMHi OKCH/IOB.

IIpakmuyeckas paboma:

Ne 4. [TonyyeHUe KUCA0PO/ia, U3YYEeHUE ero CBOUCTB.
IMpakTraeckas pabota Ne5. [omydenne Bogopoa 1 H3ydeHHe

€ro CBOMCTB.
Bovtuucnenusn

— MOJ'IeKyJ'IﬂpHOﬁ MacChbl KUCJIOpOJa U 030HA Ha
OCHOBAHWH aTOMHOM MacChl XUMHUY€ECKOTO0 3JIeMeHTa

PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHATb 3TH NOHATHUSA NPU ONIMCAHUU CBOMCTB
BeleCTB U UX peBpallleHUH C UCN0JIb30BaHUEM OIIOPHBIX CJIOB U KJIHLIE.

XapaKTepu30BaTh (ONUCBIBATB)C ONOPOLL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3NYECKUe U XU-MUUYECKHE CBOMCTBA KUCI0PO/a, CIOCOOBI €ro MOTyIEeHHUs,
NpUMeHeHMe U 3HaUueHHe B IPUPO/ie U )KU3HU YesI0BEKa.

CpaBHUBATb PeaKIM1 FOPEHUs U Me/lJIEHHOTO OKHCJIEHHUS C IPe/IBapUTEIbHBIM 06CyKIeHuEM
napamMeTpoOB CPaBHEHHUSI.

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

Pacno3HaBaTb ONBITHBIM IYTEM KUCJIOPOJ, O] KOHTPOJIEM Ilefarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY LISl COCTaBJIeHHUs GOpPMYJI BELeCTB, MOJIEKYISPHBIX
yPaBHEHHUH XUMUYECKHX PeaKIMH C yyacTHEM KUCJI0pOJa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO0JIeM, CBA3aHHBIX C 3arps3HEeHHeM BO3/yXa.

CrenoBaThb MpaBuiaM 6e30MacHON paboThI B 1a60paTOPUH IPH UCII0JIb30BAHUH XUMUYECKOH
HoCyAbl U 060py/JOBaHHA 10/, KOHTPOJIEM I1eJJarora, a Takxke NpaBu/IaM 06palleHHs ¢
rOpPIOYMMHU Bell|eCTBAMHU B ObITY.

[11aHUPOBATD U OCYILECTBJIATh HA NPAKTHKE XUMUYECKHEe 3KCIEPUMEHTBI, TPOBOJUTD
Hab6J1I0/ieHus, leJIaTh BBIBO/IbI I10 Pe3yJIbTaTaM 3KCIIepU-MeHTa 110/, PyKOBOJCTBOM Ile/jarora.

YyacTBOBaTh B COBMECTHOH paboTe B rpyImIe.
Hcnosib30BaTh NpH BBINOJHEHUH YYeOHBIX 33/JaHUH U B polLiecce HCCIe[0BaTebCKON
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPY XMMHUUECKOTr'0 COZeP>KaHUs, ClIPaBOYHbIe
MaTepuasel, pecypcsl UHTepHeTa 0/ pyKOBOJCTBOM Ilefjarora.

BbIcTpanBaTh pa3BépHyThble MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALHIO U3
y4eOHHKa U CIPAaBOYHBIX MaTe-
pHaJIOB C ONIOPOH Ha MJIaH, TPAMOTHO UCI0JIb30BaTh 3y4YeHHbIH NOHATHIHBIH annapat Kypca
XHMUHU

Tema 7. Boga. PacTBopsbl.
TloHsATHE 06 OCHOBAaHMAX

Boga. Ee coctaB. Ctpoenue. Mosekybl. Qusuyeckue
ceoticmea 800bl. Boda kak pacmeopumesb. PacTBoOpHI.

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATUHN U NPUMEHATDb 3TH NOHATUA IPU OITUCAHUHN CBOMCTB
BeleCTB U UX npeBpaLueHHﬁ C IIOMOLIbIO Teaarora.
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(54)

Ilonsaimue o pacmeopumocmu sewjecms 6 gode. [lonsamue o
HACbIUJeHHbIX U HEHACbIWeHHbIX pacmeopax. MaccoBasi 1015l
BelllecTBa B pacTBope. PacyeT MaccoBo# 0/1M BeleCcTBa B
pacTBope (MpoLeHTHas KOHILEHTPaIHsi).

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

JAemoHcTpauum

JJ1EKTPOJIN3 BOJIbl; CHHTE3 BO/IbI; B3aUMO/JEHCTBHE BOJBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BAHUE
BHU/leOMaTepHUasIoB).

PacTBopeHue BelecTB € pa3JIMYHON PacTBOPHMOCTEIO.
HccnenoBanue pacTBOPOB KUCJIOT U 1jeJI0YeH C TOMOLIbBI0
WHAUKATOPOB.

NabopatopHble 1 NpakTUYeckue paboTbl
Ilpakmuyueckas paboma:

Ne 6. [IpurotoB/ieHHe pacTBOPOB C ONpese/IEHHON
MaccoBOH Jl0J1el paCTBOPEHHOTIO BelllecTBa.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
NPUPOJHBIX POLECCaX C ONOPOH Ha IJIAH U CXEMY.

CocTaBJIsITh YpaBHEHUS XUMUYECKUX PEAKLUHI C y4acTHEM BOJbI C OIOPOM Ha CXEMY.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO6JIeM, CBA3AHHBIX C 3arpsi3HEHHEM IPUPOJHBIX BOJ,
CrocoGbl OYMCTKU BOJbI OT IPUMeCeH, MephI 110 OXpaHe BOJ, OT 3arpsi3HEHUs 1ocJie
Npe/iBapUTENbHOTO CTPYKTYPUPOBAHUSI MaTepHaa.

[11aHUPOBATD U OCYIECTBJISATh HA IPAKTHUKE XUMUYECKUE IKCIIEPUMEHTHI, IPOBOAUTH
Hab6JII0/IeHUs, Jie1aTh Bbl-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIIEPUMEHTA [0/ KOHTPOJIEM Ie/1arora, C UCMoJIb30BaHUEM KIIMLIE.

CiieoBaTh paBUJiaM 6€30MacHOM paboThl B 1a60PATOPUHU IPH UCIOJb30BAHUH XUMUYECKOMN
nocy/ibl 1 060pyA0BaHUsI 0] KOHTPOJIEM Ilefiarora.

[IpoBOANTE BBIUMCIEHHUS C TPUMEeHEHHEeM MOHSTHS «MaccoBasi J10J1s1 BellleCTBa B pacTBOpe» C
omnopoi Ha GOpPMyJIbl.

Hcnosnb30BaTh NPH BbINOJHEHUH yyeGHBIX 3aldaHUH U B IPOLIECCe UCCIe[0BaTEIbCKON
JleATe/IbHOCTH Hay4YHO-IIOMYJIAPHYIO JIUTEPATYPY XMMHUYECKOT'0 COZlepHaHUs, CIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa 1o/, pyKoBOACTBOM Ilearora.

BbicTpanBaTh pa3BEépHyThie NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4eOHHKa U CNIPaBOYHbIX MaTepHaJIOB, TPAaMOTHO MCII0/1b30BaTh U3yYeHHbIH NOHATUHHBINA
anmnapar Kypca XMMHUHU N0CJle IpeJiBapUTEIbHOTO CTPYKTYPUPOBAaHUSA MaTepHaa.

Tema 8. deKTpo/IMTHYECKAA
Aucconmanusa. XuMuyeckue
peaknuu B pacTBOpax

(54)

Teopust 3JIEKTPOIUTHUECKON
DIIeKTPOIUTHYECKAs

IMCCOIHAIUH.

JIUCCOLIMALUsL. ONeKTpoNuTel U

HEdIEKTPONUThl. KaTnoHsl, aHHOHBL. Mexanusm ouccoyuayuu
6eujecme ¢ pasnudHbLIMU uOamMu xumudeckot cesasu. Ilonamue
ocmenenu ouccoyuayuu. CUIbHBIE U C1a0bIE STEKTPOIUTSL.
Peakiiun MOHHOTO OOMeHa. Y CIIOBHS MPOTEKAHUS PEaKIHid
MOHHOT0 oOMeHa 10 KoHua. [loyHble U COKpanEHHbBIE HOHHBIE

ypaBHeHHUs peakuuil. XHUMHUYECKHe CBOMCTBAa  KHCIOT,

OCHOBaHHM H CcONe B CBETC MPEACTaBICHUHA 00

3J'IeKTpOIIHTPI‘{eCKOﬁ nucconuanun. KagecTBeHHBIC pe€aKinu Ha

KaTHOHbI W AaHWOHBI: HOHBI XJIOPpUI-, 6p0MI/I,II', noaua-,

cynbdar-, kapOoHaT-, CHITNKAT-, pocdar- aHHOHBI; THIPOKCHI-
WOHBI; KAaTHOHbI aMMOHHS, MAarHus, KaJbLUs, AaTIOMUHUSL,
xene3a (2+) u (3+), mexu (2+), UMHKA, IPUCYTCTBYIOLIUE B

BOJHBIX pacTBOpax.

PackpbIBaTb CMbIC/ U3y4aeMbIX NOHATHH, @ TAK)XKE CMBICJI TEOPUH 3JIEKTPOJTUTHYECKOH
JIMCCOLIMALIMH C OTIOPOM Ha CXeMBL.

OGBbACHATD NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PaCTBOPOB C NOMOIIbIO IeJjarora.
CocTaBJIsITh ypaBHEHUS AUCCOLMALIMY KHCJIOT, leJ1049el U coslel, oTHbIe U COKpalLléHHbIe
HMOHHBIE yPaBHEHUS] XUMHUYECKUX peaK[Mi HOHHOI0 06MeHa.

[l;1aHMpPOBATE M OCYIECTBIIATh HA MPAKTUKE XMMHUY€eCKHeE IKCIIEPUMEHThI, TPOBOIUTH
Hab6JII0IeHHs, ZieJIaTh BBIBO/BI 110 pe3yJIbTaTaM 3KCIIepUMeHTa M0CJIe Ipe/iBapUTeTbHON
paboThL.

CrneoBaThb npaBu/iaM 6e30MacHOM paGoThl B 1IaGOPaTOPUH NMPH UCTOIb30BAHUH XUMUYECKOH
NoCy /bl M 060pyZ0BaHMs 110J] KOHTPOJIEM NeJjarora.

[Ipou3BOANUTE BBIUHUCIEHNS 10 XUMHUYECKHUM YPaBHEHUSM.

BbicTpanBaTh pa3BEépPHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HHPOPMaLUIO U3
y4eOHHKa U CIIPaBOYHbIX MAaTEPHAJIOB, TPAaMOTHO UCI0/1b30BaTh U3yYEHHBIH MOHATUHHBINA
anmnapar Kypca XMMHHU N0CJIe peJiBapUTEbHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh NpY BEINOJHEHUH yYeOHBIX 3aJJaHUH U B IPOLIECCE UCCIE€J0BATENbCKON
JleATEIbHOCTH HAYYHO-TIONYJ/ISIPHYIO INTEPATYPY XMMUYECKOT'0 COZlEPXKAHUS, CIPABOYHbIE
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JeMoHCTpauumn

JneKTpUYecKas MIPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIDKEHUE HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbIThI, UIJIOCTPUPYIOLME IPU3HAKH IPOTEKAHUS
peakL i HOHHOTO OGMeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopamopHblil onbim:

Peakuuy HOHHOT0 06MeHA B PaCTBOPaXx 3JIEKTPOJIUTOB:
cyabdara meau(1l) u ménoun, kap6oHaTa HATPUA U
COJITHOM KMCJIOTBI, peaKLus HeHTpalu3aluy Mexay
TUAPOKCHU/IOM KaJIUS U COITHONW KHUCIOTOM.
Buriyucaenusa

— 110 ypaBHEHHUSM XUMHYECKUX PeaKL UK

MaTepuasbl, pecypcbl UHTepHeTa Nocjie KOHCYJIbTallMK C ejarorom

TeMma 9. OCHOBHBI€E KJIACChI
HeopraHu4yecKux
coeUHEHUH

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHUH.

Okcufbl: cocTaB, kjaaccudukanus (0CHO8HbIe, KUCA0MHbLE,
amgpomepHble, Hecos1e06pazyrowjue Ha npumMepe okcuoa
yenepoda Il u okcuda azoma Il), HomeHkaaTypa I[loayyeHue u
XUMHUYECKHe CBOMCTBA OKCUAOB (B3aUMOJIENCTBHUE C
BOJIOH, KUCJIOTAMH, LIeJI0YaMHu ).

OcHOBaHUs: COCTAB, KaccubuKanus (1eJ04H U
HepacTBOpPUMbIe OCHOBaHUsI), HOMEHKJIATYpPa, pusndyeckre
Y XUMHUYeCKHe CBOHUCTBa (B3aMOJEHCTBYE C OKCUJAMHU
HEMEeTAaJJIOB, KUCIOTAMH, COJISIMU), CNOCO6bI NO1YYeHUS.
Kucnorsl: coctas, kJaccupukanusi, HOMEHKIATYPa,
dusnyeckre U XMMHUYeCKHe CBOMCTBA (B3anMoJelcTBHeE C
MeTaJlJlaMH, OCHOBHBIMHU OKCH/IJaMH, OCHOBaHHUSIMH,
COJIIMH Ha IpUMepe COJITHOU U CEPHOU KUCJIOT), Cnocobbl
noay4eHusi. Psi ak THBHOCTH MeTaJLJIOB.

Couu (cpeziHMe): HOMEHKJIATypPa, CHOCO6LI MOTyYeHHs,
B3aUMOJIEUCTBUE COJIEN C META/IIAMH, KUCIIOTAMH,
[eJI04aMH U COJISIMU.

['eHeTHYeCKas CBA3b MEXAY KJIACCAMU HeOPraHUYeCKUX
coeHeHU. ['eHeTHYecKue psafbl. [loHsmue 06
amg@omepHbix 2udpokcudax (Ha npumepe UHKA U
AIOMUHUSL): XUMUYecKue ceolicmea ezaumodelicmaue ¢
KUc/10mamu u we/s104amu, pas/10xceHue npu HazpesaHuu.

AemoHcTpauumn

06pa3sibl HeOpraHMYEeCKUX BelleCTB pa3/IMUHbIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEpHOU KUCIOTHI C OKCUA,0M
meau(Il).

Peakuus HeATpanusanuu.
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OnpeieneHne OCHOBHBIX KJIACCOB HEOPTaHMYCCKUX COCTUHCHHIA 110 MIa0JIOHY.
CocraBieHne cXeM CTPOCHHSI OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUI HAa OCHOBE
ONpEEIeHHUS.

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

KnaccuduimpoBanue n3y4aeMbIx BEIIECCTB M0 COCTABY U C80LCMEAM C OTIOPOH Ha ONPEICICHHS,
CXEMBI H TaOJIUITY PACTBOPHMOCTH.

CocraBreHne TabIHIIbI TEHETHIECKUX PAIOB M CXeMBI «I eHeTHuecKas B3aUMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHUUECKUX COEIMHEHHI 1101 PyKOBOJICTBOM Ie/1arora.

[IporHo3upoBaHKe CBOWCTB BEIIECTB HA OCHOBE OOIIMX XHMHYECKUX CBOMCTB M3Y4YE€HHBIX KIIACCOB,
TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCS C HCIIOJIb30BaHUEM CXeMbl «[ eHeTHuecKas B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHHIT» 101 PYKOBOJICTBOM Te/iarora.

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

CocraBiieHHE MOJICKYJISPHBIX YPaBHEHHI PEaKInii 0 CXeMaM C MPpeIBapUTEIbHBIM 00CYKICHHEM
BHIOOpA PearupyroIIiX BEmIeCTB.

Brryncnenue no ypaBHeHUSIM XUMHUECKHUX PEAKIU KoJIuyecTBa, 00bEMa, MacChl BEIECTBA 110
KOJIMYECTBY, 00BbEMY, Macce peareHTOB WM MPOIYKTOB PEAKINH MO aJrOPUTMY.

[InanupoBaHUe M OCYLIECTBICHHE HA IPAKTUKE XUMUYECKOTO SKCIIEPUMEHTA M HaOIIOACHHUS MO
PYKOBOACTBOM YUMTEJI.

DopMmynrpoBaHKUE BBIBOJOB 0 pe3yIbTaTaM dKCIIEPUMEHTA C UCII0JIb30BAaHUEM OTIOPHBIX CIIOB.
DopmynrpoBaHie ¢ TOMOUIBIO TIeJarora M BEITOJHEHHUE TIPaBIIT O€30IIaCHOM paboTHI B Ta00paTopuu
MIPY UCIIOTIB30BAaHHN XUMHIECKOH MOCYIBI 1 000PYAOBaHUS.

Hcnons30BaHue pH BHITOTHEHUH yUeOHBIX 3aIaHUI U B TIPOIIECCE MCCIIEA0BATEIBCKON IEATEIPHOCTH
Hay4YHO-TIONYJIIPHOM JINTEPATYPbl XUMHUYECKOIO COJAEPKAHMs, CIIPABOUHBIE MaTepHalIbl, PECYPCHI
WHTtepHeTa, ocyiecTBIeHNE BEIOOPA 110 pyKOBOACTBOM HACTABHUKA.




BbiTecHeHMe oiHOr0 MeTaslja JPyruM U3 pacTBOpa COJIH.

NabopaTopHble 1 NpakTUYeckue pabotbl
Jla6opamopHble onbimbol:

B3anmogeiicTBre KUCIOT C MeTalJIaMu.

[ToslyyeHMe HepacTBOPHUMBIX OCHOBaHHUH.
B3anMopelicTBHe HepacTBOPHUMBIX OCHOBaHUH C
KHCJIOTaMH.

Paznoxenue rugpokcuzaa meau(Il) mpu HarpeBaHUH.
Ilpakmuyeckas paboma:

Ne 7. PelieHue 3KciepUMeHTa/IbHBIX 334 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COeJUHEHU .

Bbi4yucneHusi
— 10 ypaBHEHUAM XUMHWYECKUX peaKL[PII:I

BeicTpanBanue pa3BEPHYTHIX MMICHMEHHBIX M YCTHBIX OTBETOB C OMOPOH Ha HH(MOPMALUIO U3
yueOHHKA U CIIPaBOYHBIX MaTepPHUaJIOB, IPAMOTHOE HCIOJIb30BAaHUE H3YUYEHHOTO MOHATHHHOTO
anmapara Kypca XMMHUH C UCIOJIb30BaHHEM IUIaHa, OMOPHBIX CJIOB, aJITOPUTMA.

Paspen 3. Bewectso n xmumuyeckue

peakuum, 44

Tema 10. Xumunueckume peakumu.
OcHOBHble 3aKOHOMEPHOCTH
XUMUYECKUX peaKuuii (4u)

Tonsmue o CKopocmu XUMUYECKOLL peaxkyuu. @akmopbl,
elusAowue Ha CKopocmo XUMUYECKOLL peaxkyuu. Tousmue o
COMOCEHHbIX U 2eMEePOCeHHbIX peaKyusix. Tlonsamue 06

06pamuMblx u Heo6pamuMb1x XUMUHYECKUX  peaKyusix.

Tonsmue o XUMUYECKOM paesrHoeecuu. CM@LL{@HM@

XUMUHYECKO20  pABHOBECUSL. (de”mopbl, sauAwowue Ha

CKOPOCMb XUMUYECKOU peakyuu U NO0JICeHUe XUMULECKO20
pasnosecus. Knaccuguxayua xumuueckux peaxyuii no

PAaA3HbIM OCHOBAHUSM.

PackpbIBaTh CMBICI U3y4aeMbIX MOHITUN U IPUMEHATH 3TU MOHATHS IPU ONIMCAHUU CBOWCTB BEILIECTB U

HX IpeBpaIleHUH.

KnaccuduuupoBats XUMHYECKUE PEAKINH IO PA3THYHBIM IPH3HAKAM.

YV craHaBNMBAThH 3aBUCUMOCTH CKOPOCTH XUMHYECKOH PEaKINH OT Pa3IHIHBIX (PaKTOPOB MO

PYKOBOACTBOM YUMTENSL.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAHUSI XUMHUYECKUX MTPEBPAIICHUH B pa3IMYHbIX YCIOBUSX MOCIE

MpeBapUTEILHON PaOOTHI.

DnpenensTh OKUCIUTENb U BoccTaHOBUTENb B OBP.

CocTaBIsATh JIEKTPOHHBIN OallaHC PeaKIHy.

[Ipon3BOANTH BEIYMCIEHUS IO XUMUYECKUM YPaBHEHUSAM 110 aJITOPUTMY.

BeIcTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE U YCTHBIE OTBETHI C OMOPOil Ha HHPOPMAIHIO U3 YIeOHNKA 1
CIIPaBOYHBIX MaTEPUAIOB, TPAMOTHO MCIOJIb30BATh U3yUYEHHBIN MOHATHUIHBIN anmnapar Kypca XUMUU
T0CJIe MPEABAPUTENHLHOIO CTPYKTYPHUPOBaHMSI MaTepuraa.

Hcnonb30Bath NpH BHIMOJTHECHUN YUCOHBIX 33[aHUI U B MPOIECCE UCCICIOBATELCKON EITENbHOCTH
Hayqﬂo-nonynﬂpﬂy}o m/ITepaTypy XUMHUYECKOTO COACPI)KAHUsA, CIIPABOYHBIC MaTEPUAJIbI, pecypcm
MHTepHeTa nocie KOHCYIbTALMU C II€1ar0rOM.

PacKkpbIBaTh CMBICT U3YYaeMbIX ITOHATHM, a TAKXKE CMBICI TEOPUHU IEKTPOIUTUIECKON AUCCOLMALINN C
OIOpOH Ha CXEMBI.

DOBACHATH MPUIHHBI 3JIEKTPOIPOBOJTHOCTH BOTHBIX PACTBOPOB C IOMOIIBIO TT€arora.

CocraBiATh ypaBHEHHs AUCCOLMALIUY KUCIIOT, LeJI04Yel U coJleil, IOHbIE U COKpaIEHHbIE HOHHBIE
yYpaBHEHUS] XUMHYECKHX PEaKIMii HOHHOTO OOMeHa.

nJ'IaHI/IpOBaTl: 154 OCy[L[eCTBJ'lflTb Ha MPaKTUKE XUMUYECKUE DOKCIIEPUMEHTBI, IPOBOAUTH HaGJ’[}OlIeHPIﬂ,
JIeNaTh BBIBOJIBI TI0 pe3yibTaTaM 3KCIIEPUMEHTA TIOCIIE PEIBAPUTEIBHON paOOTHI.

Cienoath mpaBmiiaM 0€301MacHOM padoTHI B Ta00OPAaTOPHUH ITPH HCIOIb30BAHHN XHMHUYECKOW MTOCYIBI
000pyIOBaHHS IO KOHTPOJIEM IIEIarora.

[Ipon3BOAUTH BEIYMCIICHUS 10 XUMUYECKUM YPABHEHUSIM.

BbIcTpauBaTh pa3BEPHYTHIC MUCHMEHHBIE M YCTHBIE OTBETHI C ONIOPOil Ha MHGOpMaLUIo U3 y4eOHUKA U
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CIIPaBOYHBIX MaTEPHANIOB, IPAMOTHO HUCIIOIb30BATh N3YUEHHBII MOHATHHHBIN anmapaT Kypca XUMHU
TMOCJIE MPEIBAPUTENBHOTO CTPYKTYPUPOBAHHS MaTepUaa.

Vcrionp30BaTh IpH BBITOIHEHUHN YIEOHBIX 3a/JaHUH U B IIPOIECCE NCCIIEN0BATENbCKON eI TEIbHOCTH
HAy4YHO-IIOMYJISIPHYIO JINTEPATyPy XUMHUYECKOTO COJICP KaHUsl, CIIPABOYHBIEC MaTepHabl, PECYPChI
HuTepHeTa nocne KOHCYNbTallUU C IEJaroroM

9 KVIACC

(2 4 B HEmemto0, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBalowme AaHHbIN pasgen
nporpammbi,

M KOMYECTBO YacoB, 0OTBOAUMOE
Ha MX usyyeHue

OcHOBHOE coaeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Pazae 1. BemecTBo 1 XuMHYecKue peakyuu (10y4)
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IloBTOpEHUE U yriyG/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Iepuoauueckuii 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX
anemenToB Jl. 1. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XUMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KU, KAIBIUSI U HX
COEIMHEHHH B COOTBETCTBHH C IOJIOKCHUEM IJIEMEHTOB B
MIEPHOIMIECKON CHCTEME U CTPOSHHUEM HX aTOMOB.
Knaccuduxanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BELIECTB
(MexIyHapoIHas ¥ TpUBUAIbHASA). XUMUYECKUE CBOWCTBA
BEILIECTB, OTHOCAIIUXCS K Pa3IMYHbIM KJIaccaM
HEOpPraHM4eCKuX coeluHeHul. I'eneTnueckas cBsA3b
HEOPraHUYIECKHX BEIIECTB.

CrpoeHue BelecTBa: BUbl XUMIYECKON CBSI3U U THIIBI
KPHCTAININIECKHUX PEIIETOK. 3a6UCUMOCIb CEOLUICNE Geuyecin
OM UX CMpOEHUSL.

XUMHYeCcKHe PeaKkun. KIacCH(PHUKAM XUMIUECKUX PEaKIui
0 Pa3JINYHBIM OCHOBAHHSIM.

Teopust 2IeKTPOTUTUYECKON TUCCOLUALIIHT

JleMoOHCTpauuu

1. Mogeiu KpUCTalJINYeCKUX PelléTOK HeOpraHU4ecKUx
BelleCTB.

2. KopoTkonepnoaHast ¥ JNIMHHOTIEPUOIHAS (POPMBI
Ilepunoanueckoil cUCTEMBI XMMUYECKUX 3JIEMEHTOB

. . Menneneesa

IpakTnyeckas paborta Ne8 «Peakiun HOHHOTO 0OMEHa)
IMpakTnueckas pabota Ne 9 «KauecTBeHHbIE peaKIM1 HA HOHBI
B pactBope".

KonTponbHas paboTta Ne6 «I1eKTpoauTHIecKast TUCCOLHALIHSD)

XapaKTepu30BaTb XMMUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, Kalusl U KaJbLUs 110 UX
nosioxkeHuto B [lepuoguyeckoii cucreme /l. . MeHziesieeBa c onopoii Ha ajJropuTM.

KnaccuduuupoBaTh ¥ Ha3blBaTh HEOpraHWYeCKHe BellleCTBa U3y4YeHHbIX KJ1acCOB C ONIOPOH Ha
cxeMy, TabJIMIy pacCTBOPUMOCTH.

OnuceiBaTh 0611Me XUMHUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJ1acCOB, IOATBEPKAATh
CBOWCTBA NPUMepaMH MOJIEKYJISIPHBIX YPaBHEHUM XUMHUUECKUX PeaKLUI C OIIOPO Ha CXeMY.

OnpezenaTb BUJ XUMHUYECKOU CBAA3H U THUIl KPUCTAJJIMYECKOH PeIIETKH BelleCTBa C ONIOPOH Ha
cxemy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHUS NocJ/Ie peJBapUTETbHOTO
pasbopa.

BricTpanBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yue6HHUKA U CTPABOYHBIX MaTepHUaIOB, TPAMOTHO HCII0JIb30BAaTh U3yYeHHbIN
MOHATUHHBIN aNnapaT Kypca XUMHUHU.

HWcnosib30BaTh NpH BHIIOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce UCCleL0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePaTypy XMMUUECKOT0 COZep>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o pyKOBOACTBOM lefarora.

PackpbIBaTh CMBICI TEOPUH IEKTPONUTHIECKOH auccoruanyu. OObACHATh IPUINHBI

3JIEKTPOIIPOBOAHOCTH BOJIHBIX PACTBOPOB;

CocTaBIATh ypaBHEHHS AUCCOIMAIIMY KUCIIOT U MIET0UeH, MOTHBIE U COKPAICHHBIE XUMUIECKUE

YPaBHEHUS] XMMHYECKUX PEAKIMii HOHHOTO OOMEHa.

Pazgen 3. HemeTanibl

U UX coeUHeHus (24 1)

Tema 3. O61as
XapaKTepUuCTUKaA
XHUMHUYECKHUX 3J1ieMeHTOB VIIA-
rpynimsbl. ['ajoreHsl

(44)

0611as XxapaKTepUCTHKa rasioreHoB. 0CO6eHHOCTH
CTPOEHHSs] aTOMOB 3THUX 3JIEMEHTOB, XapaKTepPHbIE JIJIsl HUX
cTeneHu okucaeHus. CTpoeHue U GU3UYECKHe CBOMCTBA
MPOCTBIX BELIECTB — rajoreHoB. XMMHUYeCcKHe CBOKUCTBA Ha
npuMepe xyopa (B3anMo/IeliCTBYE C METa/JIaMH,
HEMEeTaJIJIaMH - BOJOPO/IOM U KUCJIOPOJOM,
wesouamu).Xnopoogopos. CossiHas KUCIOTA,
XUMHYECKHe CBOMCTBA, noJyveHue, TprMeHeHHe.
KauyecTBeHHbIe peaKI[M1 Ha rajoreHu-uoHsl. Jelicmaue
X/0pa U X10p08000p0da HA OP2AHU3M Ye/108€eKd.

O6'bACHATD 0611[1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB HEMETAJIJIOB U UX COe/IUHEHUH B
npeJies1ax MajblX IEPUOJOB U IJIaBHBIX NOArpyNi [lepuoaryeckoi cucTeMbl XUMUYECKHX
3J1EMEHTOB C Y46TOM CTPOEHHS UX ATOMOB C UCI0JIb30BAaHHEM CXEMBI.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTBIX BELECTB rajloreHoB (Ha
NpUMepe XJI0pa) U CJOXKHbBIX BELECTB (XJI0POBOJIOPO/Ia, XI0PH/A HATPHUS), CIIOCOBBI UX
NOJIy4eHUs], IPUMeHEHHE U 3HAYeHHE B IPUPO/Ie U )KU3HU YesI0BEKA I10CIe
CTPYKTYypHUpOBaHUs MaTepuaJa.

OnpefiesiTh raJoreH|/i-MOHbI B paCTBOPE C UCN0JIb30BaHHUEM TabIMLbI "XapaKTepHble
peakLuy Ha aHUOHBI".

[I1aHUPOBATh U OCYLIECTBJIATh HA IPAKTHUKE XUMHUYECKHUE 3KCIIEPUMEHTDI, IPOBOAUTH
HabJII0/IeHUs, [ie/1aTh BbIBO/IBI 110 Pe3y/IbTaTaM IKCIePUMEHTaA [0C/Ie IpeBapUTeTbHON
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BaxkHell1Me xJI0pUAbI U UX HAXOX/eHYe B IPUPOJe.

JleMoOHCTpauumn

BujeomaTepurasnbl: raJoreHbl ¥ UX COeAUHEHHS.
O6pa3subl XJIOPUJOB.

JlaGopaTopHble U NpaKTH4YeCKHUe paGoThl
JlabopamopHblil onbim:

Pacno3sHaBaHue XJ1I0pU/-MOHOB.

paboThL.

C/ie0BaTh MpaBUiaM 6e30MacHOM paboThl B JIAG0OPATOPUH NPHU UCI0JIb30BAHUH XUMUYECKON
NOCy /bl U 060PYL0BaHUS M0/, PYKOBOJCTBOM IeAarora.

BbicTpanBaTh pa3BEépHYThle HIUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM HA HMHPOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTePUaJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbINA MOHATHWHBIN
anmnapar Kypca XuMHH.

HWcnosib30BaTh NPU BbINOJHEHUH YYe0HBIX 33JaHUH U B IPOLECCE UCCIEI0BATENbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O61asn
XapaKTepUCTUKA
XHMHUYECKHUX 3/1eEMeHTOB VIA-
rpynimel. Cepa u eé
coeauHeHus (5 4)

O61as xapaKTeprCcTHKa 3J1eMeHTOoB VIA-rpynmnel.
OcoGeHHOCTH CTPOEHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHblIe Jid HUX CTEII€HHU OKUCJIEHHA. CTpOEHI/Ie u
¢dusnyecKre cBOMCTBA MPOCTHIX BELUIECTB — KUCJI0POAA U
cepbl.

AnnorpornHble MOgUUKALUY KUCJIOPOJA U CEPBI.
XuMuueckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XUMUYECKHE CBOHCTBA (KUCIOTHbIE U
BOCCTaHOBUTeJIbHBIE). OKCH/IBI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHasi KUCJI0Ta, pU3NUecKHe

Y XMMH4YecKHue cBolicTBa (00LMe KaK MpeJCcTaBUTES
KJIacca KUCJIOT U creliudruyecKre), IpUMeHEeHHe.
CepHHUCTast KUCJIOTA.

Xumuueckue peakyuu, siexcawjue 8 0CHo8e NPOMbIUAEHHO20
cnocoba noayyeHus cepHoll kucaomol. Coiv cepHOH
KHUCJIOTBI, KayeCTBeHHasl peaKLiis Ha Cy/IbdaT-HoH.
Haxox/ieHue cephbl U eé cCoeAUHEHUH B IPUPO/IE.
Xumuueckoe 3azpsi3HeHuUe oKpyrcaroujeti cpedvl
coeduHeHUsIMU cepbl (KUCs0mHble doxcou, 3a2psi3HeHUe
803dyxa u 8000éMo08), cnocobbl e20 npedomapaujeHusl.

JleMoOHCTpanuu

Kosiieknuu (BueoMaTepralibl): cepa v eé cCoeJUHEHUS.
O6yriBaHUe caxapa HoJ JAeicTBueM
KOHI[eHTPHUPOBAaHHOW CEPHOU KUC/IOTHI.

JlabopaTopHble U NpaKTU4YeCKHUe paGoThI
JlabopamopHbie onvimbvl:

O6Hapy:xeHUe cyibdaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCIOThI C
LIMHKOM. BeryucaeHus

10 YpaBHEHUSIM XUMUUYECKHX PeaKIii;

O6BSACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3J1eMeHTOB VIA-rpynne! U ux
coeZilMHEeHUH
C Y4ETOM CTPOEHHS UX aTOMOB C OTIOpOoM Ha cxeMy "Vi3MeHeHHe pafinyCcoB B MOArpymnmIax".
XapakTepusoBaThb GpusnyecKue
Y XMMU4YeCKHe CBOHCTBA TPOCTOr0 BEIeCTBa CePbI U eé coeJMHEHUH (CepoBOJIOPO/1a, OKCUOB
cepbl, CEPHOM KUCJIOTBI, CYJIbGATOB), CMOCOODI UX MOJIyYeHUs], IPUMEHEHHE U 3HaYEeHUE
B IPUPO/ie U >KU3HU YesI0BeKa C OIOPOM Ha CXeMy U IlJIaH.

OnpefiensiTh HaIM4YKeE Cy/bPaT-HOHOB B PaCTBOPE.

O6BbACHATD CYLIHOCTb 9KOJIOTMYECKUX IPO6JIEeM, CBI3aHHBIX C IepepaboTKOM coeiMHEHUH cepbl
nocJie CTpyKTypUpOBaHUsl MaTepHasa.

[I1aHMpPOBATh U OCYLIECTBJAATh HAa MPAKTHKE XUMUYECKHe 3KCIIePUMEHTHI, IPOBOAUTD
HabJIt0ieHus], ieJlaTh BBIBOAI 10 pe3y/ibTaTaM 3KCIIepUMeHTa.

CiefoBaTh paBUJiaM 6e30MacHOM paboThl B 1a60paTOPUKM P UCIO0JIb30BaHUM XUMHUYECKOMN
nocy/ibl 1 060pyA0BaHuUs M0/, pyKOBOACTBOM Iefarora.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHUYECKHUM YPaBHEHUSM 110 aJITOPUTMY.

HWcnosnb30BaTh NpH BLINOJHEHUH yUYeOHbIX 33/JaHUH TEKCThI y4e6HUKa, CIPaBOYHbIe
MaTtepuasbl ([lepuoanyeckyro cucTeMy XMMHUYecKuX 3jeMeHTOB JI. U. MeHzeieeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJlel B BOJe, 3JIeKTPOXMMHUECKHUH psIfl HAllpsHKeHUH
MeTaJJoB).

HWcnoabp3oBaTh NpY BbINOJTHEHUH yueb-

HBIX 33/JaHUH U B IPOLIECCe UCCIIeI0BATENbCKOH eI TeIbHOCTH HayYHO- Oy IIPHYIO JIUTepaTypy

XUMHYECKOT0 COZIep>KaHus, CIPaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa

10CJIe KOHCYJIbTALIUH C 1elaroroM
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Tema 5. O6mas
XapaKTepUCTUKA
XMMMUYECKHX 3/1eEMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeUHEeHMs

(74)

061as XapaKTepUCTHUKA 3JIeEMeHTOB VA-rpynmsbl.
0CO6EeHHOCTH CTPOEHUSI ATOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe [JI1 HUX CTeleHH OKUC/IEHUS.

A3zoT, pacnpocTpaHeHue B IpupoJe, PU3ndecKue u
XUMUYeCKHe CBOMCTBA (B3aUMOJENUCTBHE C METAJIAMHU U
HeMeTaJ/l/IaMH - KUCJIOPO/IoM U BojiopoioM). KpyroBopoT
a3oTa B IPUPO/IE.

AMMuak, ero pusnvyecKue U XUMHUYECKUE CBOMCTBA
(oxHcIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa),
noay4yeHue v npuMeHenue. Coi aMMOHMUS, UX GU3UIECKHE
Y XUMHUYEeCKHe CBOHCTBA (pasJioiKeHHe, B3aUMOJIeHCTBUE
CO LeJI0YaMu), npuMeHeHHe. KadecTBeHHas1 peakLys Ha
HOHBbI aMMOHHUSI.

A30THas KMCJIOTa, eé u3nyecKre U XMMHUYeCKHe CBOWCTBa
(o61mupe kak npeCcTaBUTEs K1acca KUCIOT U
cnenuduyeckre). A30oTHCTast KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MUHEPAJIbHbIX
yA0OpeHUH.

Xumuueckoe 3azpsizHeHue okpycaroujeli cpedbl
coeduHeHUsIMU azoma (Kuciaomuule 0oxcdu, 3aepsi3HeHue
803dyxa, no4ebl U 8000EMO8).

docdop, anrompontwvie modupukayuu pocgopa,
dusnyeckre U XUMUYECKHE CBOMCTBA (B3aUMOJIEICTBUE C
MeTaJlJIaMH, HEMEeTaJlJIAMH, KOHYEeHMpUpOo8aHHOU a30mHoul
u cepHoll kucaomamuy).

Okcup pocoopa(V) u pocoopnas kucaora, dusudeckue U
XUMHUYECKHe CBOMCTBA, nosyyeHue. KauecTBeHHas
peakuus Ha ¢ochaT-HUOHBL.

HUcnosnbzoBaHue pocdhaToB B KaueCTBe MUHEPAIBbHBIX
yAo6peHUH. 3arpsisHeHre MPUPOAHBIX BOJOEMOB
docparamu.

JleMoHCTpauumn

Konneknuu: dpocdop u ux coeAUHEHUS.

B3auMo/ielicTBHE KOHLIEHTPUPOBAHHON a30THON KHUC/IOTHI
C Me/ibIo.

JlaopaTopHbie U MPpaKTU4YeCKue paGoThl
JlabopamopHble onbimuil:

1. BsauMoeicTBME CcoJieli aMMOHHUS C LET0YbIO.

2. O3HakoMJIeHHE € 06pa3L;aMy a30THBIX U pochOpHBIX
yA06peHnH.

Ilpakmuyeckas paboma:

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

OO6'BSICHATDH 001KE 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTh QU3UYECKHE U XUMHUYECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa u
HX COeIMHEHUH (aMMHaKa, coJield aMMOHUS, a30THOU KUCJIOThI, HUTPATOB, OKCHU/1A
docdopa(V) u docdopHoii kucnoTel, pochaToB), c1oco6bI UX MOJSYUYEHUS], IPUMEHEHUE U
3Hau€eHUe B IPUPO/IE U )KU3HH YeJI0BEKA C UCI0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM TAGIHIIbI
"XapakTepHble peaKl[M1 Ha KATUOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTb 9KOJIOTMYECKUX IPO6JIEeM, CBA3AHHBIX C HAX0XKAEeHHeM COeJUHeHUH
azota u pocdopa B OKpyKalollel cpeje.

[11aHMPOBATDb U OCYLIECTBJATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Hab6JII0/leHus, [ieJ1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnepoBaTb npaBusiaM 6e30nacHOi paboThl B 1ab0OpPaTOPUH NPH UCIOIb30BAaHUHY XUMHYECKOH
nocyZpl ¥ 060py0BaHUS.

[Ipou3BOAUTE BBIUHUCIEHUS 10 XUMUYECKUM YPAaBHEHHUSAM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4e6GHHKa, CTIPaBOYHbIE
MaTepHaJbl (epUOJUYECKYI0 CUCTEMY XUMUYeCKUX 3/1eMeHTOB /|, M. MeHiesieeBa, Tabiuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHHUH U coJIel B BOJIe, 3IEKTPOXUMHUYECKUH PsAJL HaNPsKEHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpHY BEINOJHEHUH y4eGHBIX 3a/JlaHUH U B IPOLiecce KCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPY XMMHUUECKOI'0 COZeP>KaHUs, CIPaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa nmocjie KOHCYAbTAlUHU C IIearoroMm
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Buruuciaenus
— [0 YpaBHEHHUSIM XUMHUY€ECKUX PeAKL UM
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Tema 6. 061125 xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriepog, assioTponHble Moaudukanuy (rpadut, anMas),
pacrpocTpaHeHue B Ipupoje, GU3nuecKre U XMMUYECKHe
cBOMcTBA. Aicop6uus. KpyroBopot yrjiepozia B mpupo/ie.
OxcuAbl yriaeposa, ux GusnyecKue U XUMUYECKUE
CBOMCTBA (B3aUMO/IeICTBHUE C META/JIAMH, HEMETAJLJIAMH,
KOHYeHmMpupoe8aHHoll a30mHoli u cepHol Kuciomamu), ux
JIEACTBUE HA )KHUBbI€ OPTraHU3MbI, N0/1Iy4YeHue

Y IpUMeHeHue. IKo102udeckue npobaeMbl, C8A3aHHbIE C
okcudom yzaepoda(lV); ezunomesa 22106a16H020
nomenJieHusi KAUMama; napHUKogwlil aggexm.

YroJsibHas KUCJIOTA U €€ CoJY, UX PU3NYEeCKHe U
XMMH4YeCKHe CBOWCTBA, No.ly4eHuUe U IpUMeHeHHe.
KauecTBeHHast peakiusi Ha KApOOHAT-UOHBI.
HcnosvzosaHue kap6oHamos 8 6bimy, MeduyuHe,
NPOMbIUWIEHHOCMU, CeNbCKOM X03slicmae.

KpemHui, ero pusnyeckue u XMuMU4ecKrle CBOUCTBA (Ha
npuMepe B3aHMOJIeACTBHUS C MeTa/lJIaMH U HeMeTaJlIaMH),
no/yveHue U npuMeHeHue 8 3/1eKmpoHuUKe.

CoeduHeHust kpemHusi 8 npupode. O6ujue npedcmagaeHusi 06
okcude kpemHus(1V) u kpemHuegoli kucaome. Cuaukamsl, ux
UCno/1b308aHue 8 6bimy, MedUyUHe, NPOMbIWIEHHOCMU.
Baosic-Hetliwue cmpoume/ibHble MamMepuabl: KEpaMUuKa,
cmek10, yemeHm, 6emoH, sces1e306emoH. [Ipobembl
6e30nacHo20 UCN0.1b308aHUS CMPOUMENbHBIX MAMEPUAI08
8 N0BCEJHEBHOU HCUSHU.

JleMoHCTpauumn

Mojeu KpUCTa/IM4eCKUX PeIl&TOoK aaMasa, FpaduTa,
MOJIeKy bl QyJLIepeHa.

Ancop61ysi pacTBOPEHHBIX BelleCTB aKTHBUPOBAaHHBIM
yraém. [Ipotusoras.

BupeoMaTtepuasibl: CUJIMKaTHAs IPOMBIIIJIEHHOCTb.
Mogeu MoJieKyJ1 OpraHM4YeCcKHX BellieCTB.

JlaopaTopHbie U MPpaKTU4YeCKue paGoThl
JlabopamopHulil onvim:

KayecTBeHHas peakliisi Ha Kapb6OHAT-UOH.
IIpakmuyeckue pabombuil:

Ne 11. [Tony4yeHHe yraeKUCaI0ro ra3a U u3y4eHue ero
CBOMCTB.

Ne 12. PemteHue akcnepuMeHTaJIbHbIX 3a/ia4 [10 TeMe
«HeMmeTannb».

Buruuciaenus
110 ypaBHEHUSM XMMHUYECKUX peaK Ui
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OG'BSICHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMUCTB 3J1eMeHTOB [VA-rpynmne! U ux
COeJMHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA POCThIX BELECTB YIJIEpOa U
KpEeMHHUS U UX COeJUHEHUH (OKCHU/IOB YTJIepo/a, YroJbHON KUCIOThI, KAPOOHATOB, OKCH/IA
KpEMHHUS$1, KDEMHUEBOU KUCJIOTHI, CHIIMKATOB), CIOCOGKI UX MOJTYYEHUS], IPUMEHEHHUE
Y 3HaYeHUe B IPUPOJie U XU3HHU YeJI0BEKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTb 9KOJIOTMYECKUX TPO6JIeM, CBA3AHHBIX C HAX0XKAeHHeM yTJIeKUCJIoro rasa
B OKpYy»alolel cpeje.

[11aHMpPOBATh U OCYLECTBIATh Ha NPAKTHKe XUMHUYECKHEe 3KCIIEPUMEHTHI,

[TpoBoAUTH HAGIIO/IEHNS, /ieJIaTh BBIBO/bI 10 Pe3yJIbTaTaM SKCIIepUMeHTa 1ocJie
npe/iBapUTeJbHON PabOTHL.

CnenoBaThb NpaBUaM 6e30MacHOM paboThI B JJaOOPATOPUU NPH MCNIOJIb30BAHUY XUMUYECKON
1ocy /bl ¥ 060py0BaHUS.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4e6GHHKa, CTIPaBOYHbIE
MaTepuasbl (Ileprosnyeckyro cucTeMy XUMHUYeCKHUX 31eMeHTOoB /[, M. MeHesieeBa, Tabuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3JIEKTPOXUMUYECKUH s HAaNpshHKeHUH
METAJIJIOB) 1OCJIe KOHCY/IbTALMH C IelaroroM.

Hcnosnb30BaTh NpHU BEINOJHEHUH yYeOHbBIX 3aZlaHUH U B TpoLiecce UCCIeJ0BATebCKON
JlesITeJIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPY XMMHUUECKOI'0 COZeP>KaHUs, CIPaBOYHbIe
MaTepuasel, pecypcsl UHTEepHeTa




Paszpes 2. MeTa/i1bl ¥ UX coeguHeHus (20 4)

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

0611as XapaKTEPUCTHKA XUMUYECKUX 3JIEMEHTOB —
METaJIJIOB Ha OCHOBAaHHUH UX MOJIOXKEHUS B
[lepuoanyecKkoi cucTeMe XUMUYECKUX 3J1eMEHTOB

. . MeHzesieeBa 1 cTpoeHus1 aToMoB. CTpoeHHe
MeTa/l10B. MeTasinyecKasi CBsI3b U MeTa/lInYecKast
KpUCTa/UIMY€ecKasi peléTKa. JJIeKTPOXUMUYECKUH Psij
HanpspKeHUH MeTasioB. PU3nvYecKUe U XUMUUEeCKUe
CBOWCTBA METAJIJIOB (B3aUMO/IeEHCTBHE C KUCIOPO/IOM,
BOJIOH, KUCI0TaMHU). O6ujue cnocobbl NOSYYEHUS.
Memasoa.

IloHamue o koppo3uu Mema./108 U OCHOBHble CNOCO6bL
3aujumst om koppo3uu. Chaaswsl (cmanw, 4y2yH,
dopaaroMutuli, 6GpoH3a), ux npuMeHeHue 8 bbimy U
NPOMbIULAEHHOCNU.

JleMoOHCTpauuu

03HakKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIECKUMH CBOMCTBAMHU.

Mojenu KpUCTalJInYeCKUX PEIIETOK MeTaJJIOB.
BujieomaTepuasbl: KOppo3us METAJIJIOB.

JlaGopaTopHble U NpaKTU4YeCKHe PaGOThI
Jla6opamopHble onbimol:

O3HakoMJIeHHe ¢ 00pa3LaMH CILJIaBOB MeTaJlJI0B.
3aBUCHMOCTb CKOPOCTH PeaKLH MeTaJ/l/la C KUCIO0TOH OT
NpUPOJBI MeTasla.

BovruucaeHus
10 YpaBHEHUSAM XUMHUYECKUX peaKIUuH.

PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHSTh 3TH OHSATHS IPY ONIMCAHUH CBOMCTB
BEIIECTB U UX NpeBpaleHuH.

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-MEeTAJIJIOB U UX
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu30BaTh CTPOEHHE METAJIOB, 001I1e PU3UIECKHE U XUMUYECKHE CBOMCTBA METAJJIOB.

XapaKTepu30BaThb 0011e CIOCOGHI [T0JIyYeHHs] METAJLJIOB II0C/IE CTPYKTYPUPOBaHHUS
MaTepuaJa.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAHUHU XUMUYECKOHN
Mocy/ibl M1 060pyZ0BaHUs.

[Ipou3BOJUTb BHIYUCIEHUS 10 XUMHUYECKUM YPaBHEHUSM.

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 3aJaHUHM TEKCThI y4eGHUKA, CIPAaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jeMeHTOB /JI. U. MeHzeieeBa, Tab Uiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJIel B BOJie, 3JIeKTPOXUMHUYECKUH PsJl HaNPsDKeHU N
MeTaJlJIoB).

Hcnosnb3oBaTh Npy BEINOJIHEHUH y4eGHBIX 33/JaHUH U B IPOLlecCce UCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa nocjie npeABapUTebHON KOHCYIbTAllMK C IeJarorom

Tema 8. Baxkueiinmmue
MeTaJl/Ibl M UX COeJUHEeHUA
(16 49)

[llesiounble MeTasbl. [losoxxenue B [lepuoanyeckoi
cUCcTeMe XUMU4YeCcKuX 3jieMeHTOB /. 1. MeHeneeBa,
cTpoeHUe aToMoB. HaxoxeHue B mpupo/e.
dusndeckre U XMMUYECKHe CBOMCTBA (Ha MpuMepe

HATpuda U Ka.}'ll/lﬂ). OKCI/I,C[I)I U TUAPOKCUABI HATPUA U KaJHUS.

[IprMeHeHMe 11eJI0YHbIX METAJIJIOB U UX COeIUHEHUH.
[[lesl04HO3€EMeIbHbIE METAJJIbI MATHUH U KaJIbIIUH,
cTpoeHue aToMoB. [losioxkeHue B [leproguyeckoit cucteme
XUMUUYecKux asieMeHTOB /I. U. MeneneeBa. HaxoxeHue B
npupofie. Pusnyeckre U XMMUUECKHE CBONCTBA.
BaxkHelilre coeAuHeHUs KaabLuus (OKCUA, TUIPOKCUT,
con). 2Kécmkocmb 800bl U cnocobbl eé ycmpaHeHUs.

OGBSICHATD 061I11e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAJLJIOB B IPyIIax U
HX COeZJUHEHUH C YIETOM CTPOEHHS UX aTOMOB.

XapakTepu30oBaTb GU3NYECKHE U XUMUYECKHEe CBOMCTBA IPOCTHIX BEIECTB METAJIJIOB U UX
coelMHEHUH (OKCU/IOB, TUAPOKCH/IOB, COJIEH) C OTTIOPOH Ha CXeMY, CIIOCOObI MX ITOJIyYeHUs,
NpHUMeHeHHe Y 3HaYeHYe B IPUPO/ie U )KU3HH YeJI0BeKa.

Pacro3HaBaTh € TOMOIIbIO KAa4eCTBEHHBIX PeaKLMH HOHBI MeTaJIJIOB (MarHus, aJlOMUHHS, [[MHKA,
KeJie3a, MeJjy) C UCII0/Ib30BaHMEM TabIHLbl "XapaKTepHble peaKMi Ha KATUOHBI .

[I1aHUPOBATh U OCYIIECTBIATh HA TPAKTHUKE XUMHUYECKUE 3KCIIEPUMEHTHI, TIPOBOJUTD
Hab6JII0/IeHuS, J1eJIaTh BbIBOJbI 10 pe3yJ/ibTaTaM 3KCIIEPUMEHTA.

CrenoBaTh MpaBuiaM 6e30MacHON paboThI B 1a60PaTOPUH IPH UCIIOJIb30BAHUH XUMUYECKOH
NOCY /bl U 060PYL0BaHUSI.

[Ipou3BOAUTb BHIYUC/IEHHS 10 XHMHUYECKUM YPaBHEHUSM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMma. HaxoxeHue B npupoge. dPusnyeckue u
XUMUYeCKHe CBOUCTBA. AMJOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

Keeso. [lonoxenue B [lepuoanyeckoi cucteme
xuMHU4deckux anemMeHToB /. U. MeHpesnieeBa, cTpoeHue
aTtoMa. HaxoxgeHue B npupoge. Pusnyeckve u
XUMH4YecKkue cBoHcTBa. OKCUADBI, TUAPOKCUABI U COJIU
kene3a(ll)

u xkeJse3a(lll): cocras, cBoiiCTBa U nosy4eHue.

JeMoHCTpauumn

BsauMogelicTBrUe HaTpHUs C BOJOU.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPHUS U KaJlUsl.
OkpauMBaHue MJaMeHU HOHAMU KaJIbIIUSL.
B3aumoieicTBHEe OKCH/Ia KaJbIUs C BOJOMU.
Bugeomarepuasbl: ropeHHE KeJie3a B KUCJI0PO/Ie U XJI0pe.

JlaGopaTopHbIe U IPaKTHYeCcKe paboThI
JlabopamopHbwie onvimbvl:

O3HakoMJIeHHe ¢ 06pa3IjaMy aJIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBONWCTBA THAPOKCH/IA AJIIOMUHUS.
KauyecTBeHHbIe peaKliMy HAa MOHBI XkKeJle3a.

MKécTtkocTb BoABI M METO/IbI €€ yCTpaHEeHHUs.
IIpakmuyeckue pabombwi:

Ne 10. PermieHue akcnepuMeHTa/lbHbIX 33/a4 10 TeMe
«MeTasLibI».

BovruucaeHus
110 YpaBHEHHUAM XUMHUYECKUX peaKLui

BbicTpanBaTh pa3BEépPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA MHPOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTePUaJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIA MOHATHUWHBII
anmnapar Kypca XuMHH.

HWcnosp30BaTh NPH BBINIOJHEHUH YUeOHBIX 33/IaHUM U B IPOLIECCE UCCIE0BATENbCKON
JleATEIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlePXKAHUSs, CIPaBOYHbIE
MaTepuaJbl, pecypcbl HUHTepHeTa

Pasgen 3. MepBoHaYanbHble XMMUYECKME NOHATUA 06 OpraHMyeckmx Belectsax, 104

Tema 9. MepBOHaYabHbIE
XMMWUYECKME NOHATUA 06
OpraHMYecKkmx BeLLecTBax

06mue mpeAcTaBieHUs] 06 OCOGEHHOCTSAX COCTaBa M
CTpPOEHUsT OpraHWYecKUX  COeJAMHEHUWH  yrJepoja.
[lepBOoHaYa/bHble MOHATHUS 06 OpraHUYECKHX BellecTBaxX
KaK O COeJIMHEHUsX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTUJIEH, 3TAHOJ, TJIMIEPHUH, YKCycHas KucaoTa). HUx
cocmas u Xxumuveckoe cmpoeHue. Kaaccugpukayus
opzaHuyeckux geujecms. [IOHSATHE 0 GUOJIOTUYECKH BaXKHbBIX
BellleCTBax: )KUpax, OesikaX, yrjeBoJax — W HX POJIH B
JKU3HU YesioBeKa. Mamepua/ibHoe eQUHCME0 0p2aHUu4ecKux

O6BACHATD MPHUYUHBI MHOFOO6paBI/IH BelleCTB, UWJJINCTPHUPOBATHL B3aUMOCBA3b
HeOpraHn4eCcKux COG,C[I/IHeHl/lﬁ yrjiepoJia 1 OpraHU4eCKUX BelleCTB 104 PyYKOBOACTBOM
y4auTeJid.

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

XapaKTepH30BaTb POJIb XUMHH B PA3JIMIHBIX CCl)ean AeATeJIbHOCTHU JI}OL[GIZ, OCHOBHbI€E
BelleCTBa U MaTepHaJibl, IPUMeHAeMble B )KU3SHHU COBPEMEHHOTI' 0 YeJIOBEKaA.
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U Heop2aHu4ecKux coeduHeHutl.

[IpypoiHbIe UCTOYHHUKHU YTJIEBOZOPOAOB (YTroJib,
NPUPOJIHBIN ra3, HePTh), MPOJAYKTHI UX IEpepabOTKH, UX
POJIb B OBITY U POMBIIJIEHHOCTH.

Pa3pgeu 4. O6061menue matepuana o kypey «Heopranunueckast xumusi»(4 1)

Tema 10. Xumus u okpyxaromas | HoBble MaTepuasibl M TeXHOJIOTMU. BelecTBa u XapakTepHu30BaTh pOJib XUMUH B PA3JIMYHbBIX Chepax AesATeJbHOCTH JIAEH, OCHOBHBIE
cpena, 1ua MaTepUasbl B TIOBCEJHEBHOM XKU3HU YeJI0BeKa. XUMHUS U BEIECTBA U MaTepHaJibl, IPUMeHsIEMbIE B )KU3HU COBPEMEHHOI0 YeJIOBEKA.
3J0poBbe. be3zonacHoe Hcnoib30BaHUE BeleCTB . O6BACHATBD YCI0BHUS 6€30MaCHOTO KCIO0JIb30BAHUSA BEIECTB U XUMUYECKHX PEAKIUH B OBITY
Y XUMUYECKHUX PEAKIUH B OBITY. AHanu3vpoBaTh U KPUTHUYECKHU OLeHUBATh MHPOPMALUIO O BJUSHUU NPOMBIIIJIEHHOCTH,
OCHOBBI 9K0JIOTMYECKOU IPaMOTHOCTU. XUMUYECKOE CeJIbCKOI'0 X034 CTBa, TPAaHCIOPTa U Jip. HA COCTOSIHUE OKpYXKaloLel cpesbl.
3arpsisHeHHE OKpYKaw1el cpesbl (npeaesbHO YMeTb 0Ka3bIBaTh MEPBYI0 NOMOLIb TPU XUMHUYECKUX 0KOTaX U OTPaBJIEHUSX.
JonycTuMasi KoHLueHTpanus Bemects — [1/K). [IpuHUMATH y4acTHe B 06CYKJEHUH MPOGJIEM XUMUYECKOU U 9KOJIOTUYECKON HAaNIPAaBJIEHHOCTH,
PoJib XuMHM B pellieHUH 3KOJI0TUYeCKHX TPO6JIeM BBICKA3bIBaTh COOCTBEHHYIO MO3ULIMIO 110 MPOGJIEME U NTpeijiaraTh BO3MOXKHbIE Y TH €é
peleHHUsIC ONOPOH Ha MHGOPMAIMIO U3 Y4e6GHUKA U CIIPAaBOYHbIe MaTepHaJIbl, pecypchl
O60611eHre MaTepyasa o 06o061eHre ¥ cCHCTeMaTU3aluA 110 Kypcy HuTepHeTa
Kypcy «Heopranuueckas «Heopranuyeckast XuMUsI»
XUMHUA», 34

[Ipu pa3paboTke paboyell HmporpamMMbl B TEMATUYECKOM IJIAHUPOBAHUHU JOJ/DKHBI OBITb YYTE€Hbl BO3MOXXHOCTH HCIOJb30BaHUSA 3JIEKTPOHHBIX (LHUPPOBBIX)
00pa3oBaTeJbHBIX PECYPCOB, SBJISAIOLIUXCA Y4eOGHO-MeTOJUYECKUMU MaTepuanaMH (MyJbTUMeJUHHbIE NPOrpaMMbl, 3/J1€KTPOHHble YYEOGHHKU W 3a/JaYHUKH, 3JeKTPOHHBIE
6U6JIMOTEKH, BUPTYaJbHbIe J1a60paTOPHUU, UT'POBbIE IPOrPaMMbl, KOJIJIEKIUH LUPPOBBIX 06pa30BaTEIbHbBIX PECYPCOB), UCIOJIb3YEMbIMU /I 06Y4eHUS M BOCIIUTAHUS
Pa3JIMYHBIX IPYIII 0/1b30BaTesEH, MPECTaBJIEHHBIMH B 3JIEKTPOHHOM (1jMdpoBOM) BHJE U PeaTU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, conepkanme KoTopbIx
COOTBETCTBYET 3aKOHO/ATEJIbCTBY 06 06pa30BaHUM.
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