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I[TOACHUTEJIBHA A 3AIINCKA

PabGouass mporpamma mo XuMHH IS OOYYAIOIIHUXCS C  3aJIePKKOU
ncuxuueckoro passutug (manee — 3IIP) Ha ypoBHE OCHOBHOTO 0O0IIErO
oOpa3zoBaHusl cocTaBieHa B COOTBeTCTBUU C DenepanbHbIM TOCYAAPCTBEHHBIM
o0pa3zoBaTeNbHbIM CTaHAAPTOM OCHOBHOro oOmiero obpaszoBanus (IIpuxas
Munnpocsemienusi Poccum ot  31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctBoM toctuiiun  Poccuiickot ®depeparuu 05.07.2021 r., per.
Homep 64101) (maee — ®I'OC OOO), IlpumepHoi aganTHPOBAaHHONW OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMO OCHOBHOTO OOIIET0 00pa3oBaHus 00YyYaIOIIUXCS C
3aaepxkkoil neuxuueckoro pazsutus (ganee — [TAOOIT OOO 3I1P), IIpumepnoii
paboueii mporpaMMmbl y4eOHOTO TmipeaMeTa «XuMmus» (0a30BBI  ypOBEHB),
[IporpamMmoii BoCIUTaHUS OOYYAIOMIMXCA TPU TOJYYEHUH OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, C YIETOM paclpeesieHHBIX M0 KJIaccaM MPOBEPAEMBIX TpeOOBaHMI
K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHONW MPOTPaMMbl OCHOBHOTO
oOmero o00pa3oBaHHsIT M  3JEMEHTOB  COJIEpKaHMS, MPEACTABICHHBIX B
VYHuBepcaabHOM KOAU(PUKATOPE 10 XUMUHM, KOHIENIMu npenojaBanus y4eOHOTro
npeaMera «XuMHs», B 00pa3oBaTeNbHBIX oOpraHuzanusx P®d, peanuzyronimx
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOTPAMMBI.

OO0wmas xapakrepucTHKa y4eOHOro npeamera « XumMus»

VYueOHbli mnpeamer «XuUMHUS» BXOAMT B IPEIMETHYIO  001acThb
«EcTtecTBeHHOHAay4YHbIE  MpEeAMETH». B cucTtemMe  ecTeCTBEHHOHAYYHOIO
00pa30BaHUs XUMUS KaK YUEOHBIA IPEIMET 3aHUMAET BaXKHOE MECTO B MMO3HAHHUH
3aKOHOB TPHUPOAbI, (DOPMUPOBAHMM HAYYHON KapTUHBI MHUPA, CO3/IaHUU OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOAUMBIX [JIsi TOBCEAHEBHOM JKM3HU, HABBIKOB
3I0pOBOr0 M 0€30MacHOro [JIsl YeJOBEeKa U OKpy)Karoled ero cpenbl olpasa
KU3HH, & TAK)KE B BOCIIUTAHUU SKOJIOTUYECKOMN KYJIbTYPBHI.

YcenemHocTh M3y4eHHMs XMMHHM CBA3aHa C OBJIAJCHHEM XHUMHUYECKHM
SA3BIKOM, COOJIOJIEHHEM TMpaBWi Oe30macHoi paboThl TPH  BHITIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMHUHU C
IPYTUMU IPEeIMETaMHU IIKOJBHOTO Kypca.

[Iporpamma BKJItOUaeT B ce€0si OCHOBBI HEOPTaHMYECKOW U OPTaHUYeCKOU
xumuu. ['maBHOW wuzaeel MporpaMmbl SIBISIETCS CO3JaHuMe 0a30BOro KOMILIEKCA
OMOPHBIX 3HAHUN MO XMMHH, BEIPAKEHHBIX B ()OPME, COOTBETCTBYIOIIEH BO3PACTY
oOy4Jaronmxcst 1 uX 0COObIM 00pa30BATENbHBIM MOTPEOHOCTSIM.

B coxmepxaHuum [TaHHOTO Kypca NPEICTaBIECHBl OCHOBOIOJATAOIINE
XUMHUYECKUE TEOPETUUECKUE 3HAHUSI, BKIIOYAOIINE U3yUYEHNE COCTAaBA U CTPOEHUS
BELIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHS, IPOTHO3UPOBAHHUE CBOICTB
BEILIECTB, MCCIICIOBAHNE 3aKOHOMEPHOCTEM XMMHUYECKHUX MNPEBPALLCHUN U IyTEH
YIPABJIECHUS UMU B LEJSIX MTOJIYYEHHUS BELIECTB U MATEPUAIIOB.

TeopeTnyeckyto OCHOBY HM3yYEHHs HEOPraHWYECKOHM XHWMHH COCTaBIISET
aTOMHO-MOJIEKYJIsipHOe yueHue, llepuonmueckunii 3axkon JI.M. Menneneesa c
KPAaTKMMH CBEJIEHUSAMH O CTPOCHMM aToMa, BHJIAX XUMHUYECKOH CBS3H,
3aKOHOMEPHOCTSIX MPOTEKaHUs XUMUYECKUX pEeaKIuid.



B wu3ydyeHunm Kypca 3HauMTenbHas pOJb OTBOAUTCA XHUMUYECKOMY
HKCIIEPUMEHTY: MPOBEACHHUIO MPAKTUYECKUX U JAaOOPATOPHBIX PabOT, ONMUCAHMIO
pE3yNbTAaTOB YYEHUYECKOTO HKCIIEPUMEHTA, COOJIIOJCHUI0 HOPM U IpaBUII
0e30macHO pabOTHl B XUMHUYECKOH JIa0OpaTOPHH.

Peanuzanuss gaHHOM mOporpaMMbl B Ipouecce OOydeHUs IO3BOJIUT
oOyuatomumcst ¢ 3I1P ycBouTh KitOueBble XUMUYECKUE KOMIIETEHIIUU M TMOHSThH
POJIb ¥ 3HAUEHUE XUMHH CPEIU JPYTUX HAYK O TPUPOJIE.

N3ydenne XumMun criocoOcTByeT (POPMUPOBAHUIO Y O0YUAIOLTUXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOEHHUIO OOIIEHAYYHBIX METOAOB (HAOJIOJIEHHE, WU3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE), OCBOCHHIO PAKTHYECKOTO MPUMEHEHHUSI HayUHBIX
3HaHUW, OCHOBAHHOTO Ha MEXIIPEJIMETHBIX CBS3SIX ¢ mpeameTamu « OKpyKaromuii
mup», «®Pusuka», «buonorus», «l'eorpadpus», «Marematuka» U (opMUpYET
KOMIETEHIIUH, HEOOXOIuMBbIe HJsi NPOAODKEHHs 00pa3oBaHHs B o0jacTu
€CTECTBEHHBIX HayK.

N3ydyeHne XuMUU CHOCOOCTBYeT pa3BuUTHIO y oOyuatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHUs, (QYHKIUOHAJIBbHOW TPAaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKU aHAJIU3UPOBATh MH(OpMAIMIO, IPEICTABICHHYIO B
pa3nuuHblX (opmax. 3HAYMMOCTh TpeaMeTa IS Pa3BUTUA  KU3HEHHOU
KoMIieTeHuu oOyvaromuxcs ¢ 3[IP  3akmiouaercs B YyCBOGHHH OCHOBBI
XUMHUYECKUX 3HAHUM, HEOOXOJWMBIX Ui TIOBCEAHEBHOW JKM3HU; HABBIKOB
3I0pOBOr0 M 0€30MacHOro JUisl YeJlIOBEKa M OKpYyKarolled ero cpenbl oOpasa
KHU3HU; HOPMUPOBAHUHN HKOJIOTHUUECKON KYIbTYPHI.

[Iporpamma oTpaxaet cojiepkaHrue 00y4eHHUsI MPEAMETY « XUMHUS» C YUETOM
ocoObIX oOpa3zoBaTelbHBIX MNoTpeOHOCTel oOyuaromuxcs ¢ 3I[IP. OBnagenue
y4eOHBIM NPEIMETOM «XHMHUS» MPEACTABISET ONPEICICHHYI TPYIHOCTb Jis
ooyuarommmxcst ¢ 3[IP. D10 cBSI3aHO C OCOOCHHOCTSMH  MBICIUTEILHON
JESTeIbHOCTH, TEPUOJUYECKUMH KOJI€OaHUSIMU BHHMMAHHUSA, MaJbiM O0BEMOM
namsTH,  HEJOCTaTOYHOCTBbIO  OOINEero  3amaca  3HAaHUM,  MOHUKEHHBIM
MO3HaBaTeJIbHBIM UHTEPECOM M HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

JUis peosioNieHnss TPYIHOCTEW B M3YYEHMM YYEOHOIO NpeaMeTa «XUMUs»
HeoOxoaMMa ajantanus o0beMa UM XapakTepa Yy4yeOHOro marepuaina K
MO3HABaTEeJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOydYaromMXcs, y4eT HX
OCOOCHHOCTE pa3BUTHUSA: HCIIONb30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEKIPEAMETHBIX CBA3EH, MOCTENEHHOE YCIOKHEHHE N3Y4aeMOro MaTepuraa.

[Ipy wu3yyeHHMM XUMHH HEOOXOJUMO OCYIIECTBIISATh B3aUMOJEHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernueckuii  Marepuas  pPEKOMEHAYETCS  M3ydaTb B IPOLIECCE
MPAKTUYECKON JedaTeIbHOCTH. BO03MOXXHO BBIJIENIEHHE OTACNbHBIX YpPOKOB Ha
penieHue 3a7a4 B CBSI3M CO CJIOXKHOCTBIO aHajau3a Tekcta oOyvaromumucs ¢ 3I1P.
Opranuveckoe €AMHCTBO TPAKTHUECKOM ¢  MBICIUTEIBHON JIEITeThHOCTH
oOydJaronuMxcsi Ha YpOKax XHMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOGHHIO 0a3MCHBIX XUMHUYECKHX 3HaHMW U ymeHui. Ocoboe BHUMaHUE TpU
M3YYCHUU XUMHUH YIEISIeTCS U3yUYEeHUIO0 «CKBO3HBIX» MOHATHH M (OPMUPOBAHUIO
HaBbIKa CTPYKTYpUPOBaHUS MaTtepuana.



Henun u 3axaun u3ydeHus yueOHOro npeaMera « XuMHUsD

Obwue yenu wn3ydeHusi y4eOHOTO MpenMera «XUMUS» MPEICTaBICHBI B
[IpumepHoit paboueit mporpamMme OCHOBHOTO obOmiero o6OpaszoBanusa. OHu
aKTyaJIM3UpPOBaHbl C YYETOM HOBBIX NPUOPUTETOB B CUCTEME OCHOBHOI'O OOILIETO
oOpa3oBaHMsI, HAIpaBJIEHHOCTH OOyYEHHs Ha pa3BUTHE M  CaMOpa3BUTHE
JUYHOCTH, (hopMHpOBaHHUE €€ NHTEIIEKTa U 00IIel KyabTypsl. O0ydueHHEe YMEHUIO
YUUTBCS U MPOJOJIKATh CBOE 00pa30BaHUE CaMOCTOSATEIBHO B HACTOSAIIEE BpeMs
ABJIIETCS OJHOW M3 BaXKHEWIIMX (PYHKIMM y4yeOHBIX MPEIMETOB, B TOM YMCIIE U
«XUMU.

Jnia obyqaromuxcs ¢ 3I1P, Tak ke, Kak ¥ 111 HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB,  OCBaMBaIOIIMX OCHOBHYIO  00pa3oBaTelbHYyI0  IPOrpPaMMYy,
JOMHUHUPYIOLIEE 3HAUCHUE MPUOOPETAIOT TaKKUE yeu, Kak:

* (QopmMupOBaHHME HWHTEIJIEKTyaJIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
COTPYIHHMYECTBY, CAaMOCTOSITEIbHOMY NPHUHATHIO pEUIeHUH, CHOCOOHOM
aJalTHPOBATHCA K OBICTPO MEHSIOIMMCS YCIIOBHSIM JKU3HH;

" HaNpaBJIEHHOCTb OOYYEHHS Ha CHCTEMAaTHYECKOE MPUOOIIEHUE YyYalIuXcs K
CaMOCTOSITEJIbHOM  MO3HABaTEIbHOM  JEATEIbHOCTH,  HAyYHBIM |
OPaKTUYECKUM METOJIaM MO3HaHUsl, (POPMHUPYIOIIUM MOTHBAILIUIO U Pa3BUTHE
CITOCOOHOCTEH K XMMHU;

" o0ecrnieueHue YCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHHUIO O0YyYarOIUMUCS
OMbITa Pa3HOOOpPa3HOM [JEATETbHOCTH, T[O3HAaHUS W CaMOIO3HAHUA,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), UMEIOIINX YHHUBEPCAIBHOE
3HaYEHUE JUIsl Pa3IMYHbIX BUJIOB I€ATEIBHOCTH;

* (¢opMHpOBaHHE YMEHHI OOBSACHATh U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpPa Ha OCHOBaHUH 3HAHUN U OMBITA, TIOJYYEHHBIX IPU U3YUYECHUH XUMUU;

* (QopmupoBaHue 'y O0OydYarOIIMXCS TyMAaHUCTUYECKUX  OTHOILEHUH,
MOHUMAaHUs [IEHHOCTH XMUMHMYECKUX 3HAHUU I BBIPAOOTKU 3KOJIOTHYECKH
11€J1IeCO00Pa3HOro MOBEACHUSI B OBITY W TPYAOBOM AESITEIBHOCTH B LIEJSAX
COXPAHEHMS CBOETO 370POBbS U OKPYKAOLIEN IPUPOTHON CPELBI;

" pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX IEHHOCTEH,
TOTOBHOCTM K OCO3HaHHOMY BbIOOpDY Mpo¢uiass W HalpaBIE€HHOCTH
TajdbHEUIIero o0y4YeHusI.

Kypc HampaBieH Ha pelieHHEe CIEAYIOIUX 3aday, 00eCIeunBaouX
peanu3anulo JIMYHOCTHO-OPUEHTHUPOBAHHOTO M JESITEIBHOCTHOTO IOAXOAO0B K
oOyuennto xumuu oOyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO 00IIETO
00pa3oBaHUs:

* (GopMHpOBaHKE NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTaBICHUIN O
BELIECTBAX, UX MPEBPAIICHUSAX M MPAKTUUYECKOM MPUMEHEHHH; OBJIAJICHUE
MOHATUWHBIM alapaToM U CHMBOJUYECKUM SI3bIKOM XHUMHUH;

" OCO3HaHHE OOBEKTUBHOM 3HAYUMOCTHM OCHOB XHMMHUYECKOW HayKd Kak
o0JacT COBPEMEHHOI'O €CTECTBO3HAHMS, XUMHYECKHX MpPEeBpALCHUI
HEOPTraHUYECKUX M OpPraHMYECKUX BEHIECTB KaK OCHOBbI MHOTHMX SIBJICHHUU



KUBOM M HEXXUBOW MPUPOABI; YriyOIeHHe NPeCTaBICHUNA 0 MaTEPUATEHOM
€IMHCTBE MUPA;

" OBNQJICHHE OCHOBAMH XUMHUYECKOW TPAaMOTHOCTH:  CIOCOOHOCTBIO
aHAJIN3UPOBATh U OOBEKTUBHO OLICHUBATh )KU3HEHHBIE CUTYallH, CBA3aHHbIE
C XMMHEH, HaBbIKaMU 0€30MacHOro OOpalleHHs C  BEIIECTBAMHU,
WCIIOJB3YEMBbIMM B TOBCEJHEBHOW >KU3HHM; YMEHHEM AaHaJU3UpOBaTh U
IUTAHUPOBATh 3KOJIOTUYECKH O€30MacHOE MOBEJACHUE B LENISIX COXPaHEHMs
30POBbsI M OKPY’KAIOLIEN CPELBI;

* (QopmMupoBaHME YMEHHMH  yCTaHAaBIMBaTh CBA3M  MEXKIYy  peallbHO
Ha0JII0JaeMbIMU XUMUYECKUMU SIBJICHUSMU U MPOLIECCAMU, TIPOUCXOASILUMU
B MHUKPOMHpE, OOBSICHITh MPUYMHBI MHOTO0Opa3usi BEIIECTB, 3aBUCUMOCTD
UX CBOMCTB OT COCTaBa M CTPOEHUS, A TAK)KE 3aBHCHUMOCTb IIPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

" OPUOOPETEHHE OIbITA HCIOJb30BAHUSA PA3IUYHBIX METOJOB H3Y4YEHUs
BEIIECTB, HAOJIO/ICHNUS 32 UX MPEBPAIICHUSIMHU [IPU MPOBEACHUN HECIOKHBIX
XUMUYECKUX  DKCIIEPUMEHTOB C  HCIIOJIb30BAHUEM  JIAOOPATOPHOIO
00opyi0oBaHus U MPUOOPOB;

* (QopmMupoBaHuE MPEICTaBICHUNA O 3HAYEHUN XUMUYECKON HAYKU U PEIICHUN
COBPEMEHHBIX 3KOJIOITMYECKUX MPOOJEM, B TOM YHUCIE B MPEAOTBPALIEHUU
TE€XHOT'€HHBIX U KOJIOTUYECKUX KaTacTpod.

Oco0eHHocTH 0TOOpPA M aJANTANNH Y4€0HOT0 MATEepHAaJIa 0 XUMUM

OOyuenue ydeOHOMY TMpeaMeTy «XHUMHUS» HE0O0XOJIUMO CTPOUTH Ha
CO37IaHUU ONTUMAJBHBIX YCJIOBUH [IJI1 YCBOEHHUS TMPOrPaMMHOIO MaTepHuaia
oOyuarormumucst ¢ 3[IP. Bonbimoe BHUMaHue JOMKHO OBITH YIEIEHO OTOOPY
y4eOHOTO MaTepuajia B COOTBETCTBUM C TMPUHIIMIIOM JOCTYIMHOCTH  TIPH
COXpaHeHuu oOuiero 0a3oBoro ypoBHs. OH JODKEH MO COACPXKAHUI M 00beMy
OBITH aAanTUPOBAHHBIM Jisi oOy4daromuxcs ¢ 3[IP B cCOOTBETCTBUU C UX 0COOBIMU
oOpazoBarenbHbIMHU NTOTpeOHOCTIMU. CrienyeT 00JIeTYUTh OBIAJICHHE MaTepHATIOM
oOyuarormumucss ¢ 3[IP  mocpencTtBoM ero  JaeTanbHOrO  OOBSICHEHHS €
CUCTEMATUYECKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM B MPUMEHEHUY 3HAHUI
C WCIOJB30BAaHUEM TMPHUEMOB AITOPUTMH3AIMN M BHU3yalbHBIX OMOpP, OOYUYCHHS
CTPYKTYpPUPOBAHHUIO MaTepHaa.

bonpiioe 3HaueHwe A TOJHOLIGHHOTO YCBOCHHSI Y4€OHOTO Marepualia
MUMEET OIopa Ha MEXKMPEIMETHBIE CBS3H BOIPOCOB, U3y4aeMbIX B IaHHOM Kypce, C
TakUMU y4eOHbIMH TpenMeramu kak «['eorpadus», «Dusukay, «buomorusy.
[To3Bonsis paccMaTpuBaTh OJWH U TOT K€ Y4EOHBI MaTepual C Pa3HBIX TOYEK
3pEeHUsl, MEKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIy4IlIeMy OCMBICIEHUIO, OoJiee
MIPOYHOMY 3aKPETUICHHUIO TIOJyUYCHHBIX 3HAHUHN U MPAKTHIECKUX YMEHUHN.

[Ipy moArOoTOBKE K  YpOKaM YYUTENb JOJKEH  MPEAYCMOTPEThH
dbopmupoBaHre y 00y4aIOMUXCsl YMEHUN aHAIM3UPOBATh, CPABHUBATH, 0000IIATH
M3y4aeMbIil MaTepual, IUIAHUPOBATh MPEACTOSIIYI0 paloTy, OCYIIECTBISATh



CaMOKOHTpPOJIb. HeoO6XoaMMo MOCTOSHHO CIIEIUTh 32 MPAaBUIBHOCTHIO PEUYEBOTO
odopmiieHus BbicKa3biBaHuM oOyuaromuxcs ¢ 311P.

B cBs13u ¢ 0COOEHHOCTSIMU TTOBEICHUSN JesITeNbHOCTH o0ydaromumxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTb) HEOOXOIUM CTPOXKAUIIMA KOHTPOJIb
COOMIOICHNUS TPaBUJ TEXHUKU O€30MacHOCTH MPH MPOBEICHUH Jab0paTOPHBIX
paboT B XUMHUYECKOM KaOWHETe.

Buabl gesarensnoctun odydyaromuxcs ¢ 3IIP, o0ycioBieHHbIe 0c00bIMU
o0pa3oBaTeJIbHBIMH NOTPEOHOCTAMH M O0ecleYMBaOIIHe OCMbICJIEHHOE
OCBOCHHE COJIePKAHUN 00pa30BaHusI 10 npeaMeTy « XHuMHs»

Copepxanue BUIOB JesATeNbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax xumuu
ompenenseTcss WX O0COObIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTIMHU. [lomumo
mupoko ucnonb3dyemMbix B OOII OOO oOmux mms Bcex oOydaroniuxcsl BUIOB
JESTENIbHOCTU CIEAYEeT YCUIUTh BUABI JACSITEIbHOCTH, ClieUu(pUUHbIE i1 JaHHOU
KaTeropuy  OoOydYaromMXcsi, Il OOECIEeUeHUs OCMBICIIEHHOTO  OCBOCHMS
coJiepkaHusi 00pa3oBaHUSl O MPEAMETY: YCHUJICHHE NPEAMETHO-TIPAKTHUYECKOM
NEATEIBbHOCTH C AaKTUBHM3alMEld CEHCOPHBIX CHUCTEM; YEpPEIOBAHHME BUJOB
NEATENbHOCTH, 3aJCUCTBYIOIIMX pPa3JUYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHE
MaTepuajia ¢ OIOpPOM Ha aJIrOPUTM; «IIOIIArOBOCTh» B H3YyUYCHUHM MaTepuaa,
UCIIOJIb30BAaHUE JOTOJHUTEIBHON BU3YaJbHON OMOPHI (TUIaHbI, 00pa3lbl, CXEMBI,
mabJIoHbl, onopHble Tabnuipbl). ns pazsutus y oOyuvarommxcst ¢ 3IIP ymenus
Jenatb  BBIBOJbI, (OPMHUPOBAHUS TPAMOTHOTO PEYEBOTO  BBICKA3BIBAHMS
HE0OXO0JAMMO UCIOJIb30BaTh OMOPHbBIE CJI0Ba U KiHile. Oco00e BHUMAHUE CIIETYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MaTepHUalia: COCTABICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJICHUE TaOJMIl, COCTAaBJICHUE KJIacCUPUKAIIUU C
0003HAYEHHBIMU OCHOBAHMSIMM JJI1 KJAacCU(PUKAMKW UM HAINOJHEHUE  MX
IpUMEpPaMHU U JIp.

Temaruueckas u TepMuHoOIOrnyeckas jgexkcuka coorserctsyer OOIT OOO0.

st obyuatomuxcsi ¢ 3[IP cymiecTBeHHBIMU SIBIISIIOTCS TIPUEMBI paOOThI C
JIEKCUYECKUM MaTepuajoM mno npeamery. IlpoBoaurtcs cneuuanbHass padoTa mo
BBEJICHUIO B aKTUBHBIH ClIOBapb 00y4arOIIUXCsl COOTBETCTBYIOIEH TEPMUHOJIOTUH.
N3ydyaemble TEpMUHBI BBOJAATCA Ha IOJIMCEHCOPHOM OCHOBe, 00s3aTenbHa
BU3YaJibHAs MOAJEPAKKA, aITOPUTMbI PabOTHI C OMpPENEICHUEM, OMOPHBIE CXEMBI
JUTSL aKTyaJIu3alii TEPMHUHOJIOTUU.

Hanpasnenusi koppekunoHHOH padoThl HAa ypOKax:

® Koppekius mo3HaBaTeIbHOU Chephl

® Koppekuus peueBoro pa3BUTHS

[IpruMmeHeHne Ha ypoKax XHMHHM KOPPEKIIMOHHO-PA3BHBAIOIIMX YIPAKHEHUI
CIIOCOOCTBYET Pa3BUTHIO BHUMAHUS, U HANIPABJICHO Ha:

® [OBBIINICHUE YPOBHS PA3BUTHS, KOHIICHTPAIIUU, 00BEMA, EPEKITIOUCHHUS U
YCTOMYMBOCTHA BHUMAHUSI,

® [1OBBINICHUE YPOBHS PA3BUTHUS JIOTUYECKOTO MBILIIECHUS,

® pa3BUTHE HATJISITHO-00PA3HOTO M JIOTHYECKOTO MBIIIICHHUS,



® pa3BUTHE PEUU.

® pa3BUTHE MPUEMOB yU4eOHOU IEATeTLHOCTH,

® pa3BUTHE JIMYHOCTHO-MOTUBALIMOHHOM cephl,

® pa3BUTHUE BOCIPUATHSA U OPUEHTUPOBKU B IPOCTPAHCTBE.

[IpuMmeHeHne Ha ypoOKax XUMHUH KOPPEKIMOHHO-Pa3BUBAIOIINX YIPAKHEHUN

MO3BOJISIET COBEPIICHCTBOBATH MCUXUYECKUE npoliecchl yueHuka ¢ 3I1P, pa3BuBaTh
MMO3HABATEIIbHBI TIPOIIECC, SBISIOMMICT (YyHIAMEHTOM YCHENTHOW y4eOHOU
neaTenbHOCTH. [lo3HaBaTeNnbHBIA HHTEPEC SABISAETCS BAXKHBIM  KOMIIOHEHTOM
SMOLIMOHAJIBHO-IICHHOCTHOTO ~ OTHOLIEHUS yYalIMXCd K TMPOLECCY H3YYEHHUS
npeaMeTa u 00s3aTeNbHbIM yCI0BHEM 3P GEKTUBHOCTH Ipoliecca 00yUeHHUs.

Xapakrepucrtuka odyqarwomero ¢ OB3 (3IIP)

JlanHble 0OCIEeIOBaHM MEAAroroB, IMCUXO0JIOTa, KOHTPOJIbHO-U3MEPUTEIBHBIX
pE3yJIbTaTOB 10 MPEAMETY MOKa3bIBAIOT, UTO y 0Oyyvaromierocst ¢ OB3:

- yueOHasi MOTUBALUS U [T03HABATEIbHASI aKTUBHOCTh HAa CPETHEM YPOBHE;

- KpYro3op NpeACTaBICHUN 00 OKPYXAIOUIMX MPEAMETaX U SIBJICHUIX HUXKE
BO3PacCTHOW HOPMBI;

- BHUMAaHUE XapaKTepU3yeTcsl HEYCTOWYMBOCTbBIO, YACTOM OTBJIEKAEMOCTHIO;

- Hec(OPMUPOBAHHOCTh (YHKIUN MPOU3BOJIBHOM PETYJSIUU, MaMATh
orpaHnueHHa B 00OBEME W HEMpPOYHA, MBINUICHHE HArJSIIHO — JEHCTBEHHOE,
HaTJISHO - 00pa3Hoe B cTaauu (hOpMHUPOBAHHUSL.

HmeroTcst peueBbie U I3bIKOBBIC HAPYIICHUS

—  HH3Kasg chOPMUPOBAHHOCTH KOMMYHHKATUBHOM CTOPOHBI PEYH,

—  CHHTaKCHYECKHE KOHCTPYKIIUHU OCIHBI K OTHOOOPA3HBI

—  Hec(HOpMUPOBAHHOCTH (POHETUKO-(POHEMATHUECKOTO BOCIIPUSTHS;

—  HEIOCTaTO4Has C(QOPMUPOBAHHOCTb  3PUTEIBHOTO U  3PUTEIHHO-
MIPOCTPAHCTBEHHOTO BOCTIPUSTHS;

—  HeJIoCTaTo4Has c()OPMUPOBAHHOCTH 3PUTEIBHOMN MAMSTH;

—  Hec()OpMHUPOBAHHOCTh  MEXAaHU3MOB  OpraHM3alUH  JAEATEIbHOCTH
(peryssuuu U KOHTPOJIA I€ATEbHOCTH);

—  BBIp@XEHHOE (PYHKIMOHAIBHOE HAMPSDKEHNE, YTOMIICHHE,

—  HeIOCTaTo4yHas C(OPMHUPOBAHHOCTb KOOPAMHALMU  JBWXKEHUH U
3pUTEIBHO-MOTOPHBIX KOOPAUHALUH.

Ucxonga u3 ocobeHHOCTeW OOydarommxcs, UX NCUXO(DU3UYECKOTO pPa3BUTHS,
WHIMBHUIYAIbHBIX BO3MOXKHOCTEW COCTaBjeHa palouas mporpamMma IO XHMHH,
LeJbI0 KOTOPOU SIBISIETCS: O3HAKOMJICHHE OOYYalOIINXCs ¢ OCHOBHBIMHU HJICSIMU U
METOJaMU XUMHH M (OPMHUPOBAHHE HAa 3TOH OCHOBE 3HAKOBO-CHMBOJIHYECKOTO
BOCTIPUATHS W JIOTHUECKOTo MbIieHust oOyuatonuxes ¢ 3IIP, oGecnedenune
KOPPEKIIMM HApYIICHWH Pa3BUTHSA, CIHOCOOCTBYIOIIUX YCHEIIHOCTH COIUATBHON
aJanTanuy.

[IporpamMMa HampaBiieHa Ha pealud3alli0 CPEACTBAMH IpeIMeTa XHUMUS
OCHOBHBIX 3a/J1a4, pEIICHUE KOTOPBHIX YCTPEMJIEHO Ha JOCTHKEHHE OCHOBHBIX
MpeIMETHBIX u MeTanpeIMETHBIX pE3yJIbTaTOB:



® ¢ opmuposaHrue NIPEACTABICHUS O XUMHUHU KaK (hOpME ONMUCAHUS U METO/IE
MO3HAHUS OKPYKAIOIIET0 MUPA;

® @opmuposanue PEICTABICHUS O XUMUH, KaK YaCTH OOIIEUEIOBEYECKOM
KYJIbTYpHBI, TIOSBICHHE TMOHUMAHUS 3HAYUMOCTH MaTEMaTHUKU ISl OOIIECTBEHHOTO
nporpecca;

® @opmuposanue YCTOMUMBOTO HHTEpECa K HW3YYCHHMIO BEIECTB, Ha
ocHOBe (D PEepeHITMPOBAHHOTO MOAX0Aa K 00yJIarOITUMCST;

®  pa3BUTHE CIIOCOOHOCTEHN K TBOPUYECKOM I€ATEIbHOCTH.

Pabouast mporpamma omnpenenseT ps KOPPeKIMOHHO-PA3BUBAIIIMX 32124,
perieHne  KOTOPBIX oOecrneunBaeT JOCTIKEHHWE OCHOBHBIX — IJIAHUPYEMBIX
pEe3yNbhTaTOB YYEOHOTO Kypca:

1. pa3BuTHE peud, MBIIUICHUS, BOOOPAXEHUS MIKOJIHLHUKOB, YMEHUS
BBIOMpATh TPABWIbHBIA QJITOPUTM JIEUCTBUM B COOTBETCTBHM C MLEJIAMH U
MOCTABJICHHBIMU 3a/1a4aMU;

2. (QopMupoBaHue y OOy4YalOIIMXCAd MEPBOHAYAIBHBIX MPEJACTABICHUA O
BEIIECTBE, XUMUYECKOMN peaKIni, XUMUIECKUX JIeMEHTaxX U T.JI.

3. BOCHHUTaHUE IO3UTUBHOTO HMOIMOHAIBLHO-IICHHOCTHOTO OTHOIICHHUS K
XUMUHU, TpOOYXKJIECHUE TO3HABATEILHOTO HWHTEpeca K XHUMHH, CTPEeMJICHUS
COBEPIIICHCTBOBATHh CBOM YKCTIICPUMEHTAJILHBIC HABBIKH;

4. co3ganue aJalITUBHON Cpenbl, II03BOJIAIONIEH o0ecIeuynTh B
00pa3oBaTeILHOM YUPESKICHWN TIOJHOIICHHYI0 HMHTETPAIMI0 W JIMYHOCTHYIO
camopeanu3anuto aereu ¢ 311P;

5. ycuiieHue paboThl 0 (OPMHUPOBAHUIO KYJIBTYPHOIO U Oe30macHoro odpasa
KU3HH OOYyJaromuxcsl i1 COXPAaHCHHWsS W YKPEIUICHWS WX TICHXUYECKOTO |
(U3HUECKOro 3J0POBBA.

COHEPKAHUE YUEBHOTI O ITPEJAMETA «XUMU»

8 KJIACC

IlepBoHauyabHbIE XUMHYECKHE TIOHATHSA

[IpenmeTr xumuu. Poab xumuu 6 dHcusHu yenogexa'. Tena W BelIECTBA.
®uU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHoe€ COCTOSIHME BEIIECTB. Xumus 6
cucmeme Hayk. YmcTteie BemectBa M cMmecu. CrocoObl pa3ieieHuss cMeceil.
[IpaBuna Oe3omacHoro oOpalieHuss C  BeHlecTBAaMH H  J1aOOpaTOPHBIM
obopynoBanueM. [louamue o memooax NO3HAHUS 8 XUMUL.

ATOMBI M MOJICKYJIBl. XHUMHUYECKHE JJIEMEHThl. 3HAKU (CHUMBOJIBI)
XUMUYECKUX 3j1eMeHTOB. OTHOCHUTENIbHAsT aToMHasi macca. [IpocTeie U CIOXKHBIC
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BameHTHOCTP aTOMOB XHMHYECKUX DIJIEMEHTOB.
3akon nocmosancmea cocmaea eewjecms. OTHOCUTENbHAST MOJIEKYJISIpHAs Macca.
MaccoBas 7011 XMMHUYECKOTO 3JIEMEHTA B COCIMHCHUH.

1
3)_IGCL " fajie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHNC KOTOPLIX NPOBOJAUTCSA B O3HAKOMUTCIIbHOM IIJIaHEC.
HG,HEII‘OI‘ CaMOCTOATEJILHO OIPCACIIACT 00BeM n3ydaeMoro mMarepuaja.



@u3nueckue U XUMUYECKUE SIBICHHMS. XuMuueckas peakuus. lIpusHaku
XUMHAYECKUX DPEAKIUil. YPaBHEHUS XUMHUUYECKUX DPEAKIUi. 3aKOH COXPaHEHUs
Macchl  BemecTB. Kiaccumpukammsi XUMHYECKHX  pEakiuid  (COCTMHEHWS,
pa3JIokKEHUs, 3aMeIleHHs, 0OOMEHa).

XUMHAYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYIOW, C
npaBwiiaMu paboTel B jaboparopuu u mpuéMamMu obOparieHus ¢ J1a00paTOPHBIM
o0Opy/lOBaHUEM; W3YYCHHE M ONuCaHue (U3MUECKUX CBOMCTB 0Opa3IoB
HEOPTaHWYECKUX BEMICCTB; HaOmoneHne (Gu3nveckux (IIaBJICHUE BOCKA, TAsTHUEC
JbJIa, pacCTUpaHUE caxapa B CTYIKE, KUTIEHUE U KOHJICHCAIIUS BOJIbI) K XUMHUYECKUX
(ropeHue cBeud, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE Mella C
KHUCIIOTOMN ) SIBJICHUM, HAOJIO/ICHNE M OTIMCAaHKE MMPU3HAKOB MPOTEKAHMS XUMUYECKUX
peakumii (pasnoKeHHe caxapa, B3aUMOJECHCTBHUE CEPHOM KHUCIOTHI C XJIOPUIIOM
Oapusi, pasznoxenue ruapokcuaa menu (1) mpu HarpeBaHuu, B3aUMOJICHCTBHE
xene3a ¢ pactBopom conu Menu (II));u3yuenue crnocoboB pazmeneHus cmeceit (c
OMOIIIBIO MarHurTa, bunsTpOBaHUE, BBIITAPMBAHUE, JTUCTUJUISLAS,
xpoMarorpadusi), TPOBEIECHHWE OYUCTKU TOBAPEHHOW COJIM; HAONIOICHUEe U
ONMCAHUE PE3YIBTATOB IPOBEAEHUS ONBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAHECHHUS
MAaccChl; CO3/IaHUE MOJEIIEH MOJIEKYJI (IIAPOCTEPKHEBDIX ).

Baxuelme npeacTraBuTe/ Id HEOPraHUYeCKMX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopon — 351eMeHT U mpocToe
BemiecTBo. Haxoknenue kucimopoma B mpupoae, (HU3MYECKUE U XUMUYECKUE
cBolcTBa. Peakiinu ropeHust MpOCTHIX U CIOXKHBIX BeniecTB. CrocoObl MoTydeHus
Kuciopoga B JabopaTopuu u npomsiuierHocmu. llpuMeHeHHe KucIopoa.
[Tonstue 06 oxcunpax. KpyroBopoT kucinopoaa B npupoje. Q301 — aiiomponHast
MOOUpuKayusi KUCI0pooQ.

Tennosoii 2¢ppexm xumuyeckou peaxkyuu, mepMOXUMUYECKUEe YPAGHEHUs,
9K30- W DSHIOTEPMUYECKHE DPEAKUUU. TOnaugo: yzoib u Memawu. 3azpsa3HeHue
8030yXa, ycuieHue napHuKo8o2o s¢hghexma, paspyuieHue 030H08020 ClOS.

Bopopon — nsneMeHT u mpocToe BemiecTBo. HaxokaeHue Bomopoaa B
npupoze, GU3NIecKue U XMMUYECKHEe CBOMCTBA (Ha MPUMEPE B3aMMOJICUCTBHS C
HEMETaUIaMi W OKCHJAMH METaJUIOB), MNPUMEHEHHE, CHOCOObl  NOAYUeHUs..
[TonsiTHE O KMCIIOTAX U COJISIX.

KomnuectBo BemectBa. Monbs. MonsipHas macca. 3akoH ABoraapo.
Monsipubiii 00BEM Ta30B. Pacuetsl mo xumudeckoit popmyse. Pacuers maccoBoi
JIOJII XMMUYECKOT0 3JIEMEHTAa B COEAMHEHUM, KOJIMYECTBA BEIIECTBA, MOJISPHOU
MacChl, MOJIIPHOTO 00beMa ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHEHUSM.

Qusuueckue ceoticmsa 600vl. Bona. Ee cocTtaB, cTpoeHHE U MOJICKYJIBI.
Booa kax pacmeopumens. PactBopbl. [lonsamue 0 HacblujeHHbIX U HEeHACHIWEHHbIX
pacmeopax. Ilonamue pacmeopumocmu eewjecms 6 6ode. Pacuer MaccoBoi A07u
BEIllECTBA B pacTBope (MPOIEHTHAsI KOHIIEHTpalus). MaccoBasi 10Jis1 BElIECTBa B
pacTBope. Xumuueckue ceoucmea 600bl (pA3lodHCeHUe, peaKyuu ¢ HaAmpuem,
OKCUOOM Kanbyusi, oxcuoom cepwl (IV) peakyuu c memaniamu, KUCIOMHLIMU U
ocHogubiMu oxcudamu). [lonamue 06 ocnoeanusx. Ponv pacmeopos 6 npupooe u 6
JcusHu venoseka. Kpyzoeopom 600wl 6 npupooe. 3arpsi3HeHHE NPUPOIHBIX BOJ.



OxpaHa 1 OYUCTKA PUPOHBIX BOJ.

Baxueiiive kiaccel HeOopraHWyeckux coenuHeHuid. Kiaccudukaims
HEOpraHW4YecKux coeauHeHni. OKCHIBI: COCTaB, KiaccHupuKanus (KUCIOTHBIE,
OCHOBHBIC, amghomepHble, Hecoleobpazyowue - Ha npumepe oxcuoa yaiepooa (1)
u okxcuoa azoma (1)), Homenxiamypa. I[lonyuenue u XUMHUYECKHE CBOWCTBA
OKCHUJIOB (B3aMMOJICUCTBUE C BOJOW, KHUCJIOTaMmH, Iienoyamu). OcCHOBaHUS.
Knaccudukanus  ocHoBaHWi: MIENOYM W HEPACTBOPHMBIC  OCHOBAHWMSI.
Homenknarypa ocHoBanui. Du3znueckrne M XUMHYECKHE CBOMCTBA OCHOBAHUU
(B3aMMOJIEHCTBUE C OKCHJAMH HEMETAIOB, KHCIIOTaMH, coiiiMu). [llomyuenue
OCHOBAHULL.

Kucnoter: coctaB, kimaccupukanus, HOMEHKIATypa, (U3NUecKue u
XUMUYECKUE CBOWCTBA (B3aMMOJCICTBHE C METalIaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSIMHU, COJISIMH, Ha TPUMEpPE COJITHOM M CEpHOU KHCIOT), CHocoObl
nonyuenusi. Psan axkruBHocth MetamioB H. H. bekeroBa. Comu (cpennwme):
HOMEHKJIATypa COJIeH, cnocooObl noyyyerus, B3auMOIEUCTBUE COJIe ¢ MeTaulaMH,
KHUCIIOTaMH, IIeJI0YaMU U COJISIMU, IPUMEHEHHE.

[Tonsitue 06 amMmoTepHBIX THAPOKCUIAX (HA IPUMEPE LIMHKA U ANOMUHUSA):
XumudecKkue c8oUCmaa (83aumooelcmeaue ¢ KUCIOMamu U weiouamu, pa3ioHceHue
npu Hazpesanuu) u noaydexue.

I'eneTnueckast CBsI3b MEXKIY KIacCaMU HEOPTaHUYECKUX COCIUHEHUM.
['eneTnueckue psabl.

XUMUYECKHI OSKCIEPUMEHT: KAYECTBEHHOE OIPEACICHUE COJICPHKAHUS
KHUCIIOpOJia B BO3/IyX€; MOJYyYEHUE U U3YyUYEHUE CBOMCTB KHCIIOPOJIa; HAOIIOICHUE
B3aMMO/JICUCTBUSL BEIIECTB C KHUCJIOPOJOM U YCJIOBUSL BO3HUKHOBEHUS W
MpeKpallleHus: TopeHusi (Mokapa); O3HAKOMJIEHHE ¢ oOpasllaMu OKCHIOB H
OTNMCAaHUE UX CBOWCTB; MOJYyYCHUE U M3y4YEHUE CBOMCTB BOAOpoja (FOpeHHe);
HaOmoAeHne o0pa3luoB BEHIECTB KOJIMYECTBOM |  MOJb;  HCCIEAOBAHUE
OCOOEHHOCTE  pacTBOPEHUS  BEIIECTB C  Pa3JIMYHOM  pacTBOPUMOCTBIO;
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MACCOBOM JOJIEd PacCTBOPEHHOTO
BEIIECTBA; B3aWMOJICHCTBUE BOJBI C MeTaulaMH (HATPUEM U  KaJbIIEM)
(BO3MOKHO MCIOJIb30BAHUE BUAECOMATEPHUAIIOB); ONPEAEIECHUE PACTBOPOB KUCIOT
U IIEJI0YEH C MOMOIIbI0 MHIMKATOPOB; HCCIeI0BaHNE 00pa3IloB HEOPTaHMUECKUX
BEIIECTB PA3IMUHBIX KJIACCOB; HAOIO/IEHNE M3MEHEHUSI OKPACKU WHAMKATOPOB B
pacTBopax KHUCJIOT M IIeJNoYeH; u3ydeHue B3aumojenctBusa okcuaa menu(ll) c
pAacTBOPOM CEPHOWM KHCJOTHI, KHUCJIOT C METAUIAMHU, PEAKIUNA HEUTPAIU3AINH;
MOJIYy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO METAJIa APYTUM U3
pacTBOpa COJIM; PEUIEHHWE SKCIEPMMEHTAIBHBIX 3a7ad 1o TeMe «Baxnenmme
KJIACChl HEOPTAHUYECKUX COETUHEHUI.

IMepuoanueckuii 3akoH U [lepuoanyeckas cucreMa XUMHYECKUX

3semeHTOB /. U. MenneneeBa. CTpoenne arToMoOB. XMMHUYECKAS CBA3b.

OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

IlepBble TONBITKH KIIaCCU(HUKAIIMM XUMHUYCCKUX 3JIeMeHTOB. [loHsTHE O
IpyImax CXOJHBIX 2JJIEMEHTOB (IEJIOYHBIE W IIEJIOYHO3EMENIbHbIE METAJIIbI,
rajioreHbl, WHEPTHBIC Ta3bl). ODiemeHmbvl, Komopvle 00pazyiom amg@pomepHbvle



OKCUObL U 2UOPOKCUOBL.

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucTeMa XMMHYECKUX HJIIEMEHTOB
H. W. MenneneeBa. KopotkonepuogHas u  oaunHonepuoonas  GHOPMBI
[Tepunoanueckont cucrembl xumudeckux 3yemMeHToB . . MenneneeBa. [lepruobl
u rpynnbsl. PU3MYECKHA CMBICH IOPSAKOBOIO HOMEpa, HOMEpPOB MEPHOIA H
IPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocTraB aToOMHBIX saep. H3omonwvl. DNEKTPOHBI.
CtpoeHHe 3IEKTPOHHBIX O00JI0YEK ATOMOB MEpBbIX 20 XMMHUYECKHX 3JIEMEHTOB
Ilepnommueckonn cucremnr . M. Menneneea. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA T10 €ro noJioxkeHuto B [lepuonnueckon cucreme . M. Menaeneena.

3axonomepHocmu U3MEHeHUsi CEOUCME IIEeMEHMO8 MANbIX Nepuooos u
2NIABHBIX NOOSPYNH, 6 3ABUCUMOCHU OM aAMOMHO20 (HOPSAOK0B020) HOMeEpa
3nauenue Illepuoouueckoeo 3axona u Ilepuoduueckou cucmemvl XUMUYECKUX
anemMeHmos 01 pazeumus Hayku u npakmuxu. /]. U. Menoeneee — yuénwiii u
2PAdACOAHUH.

Xumuueckass cBa3b. KoBaneHTHass (NOJsIpHAass W HENOJIAPHAs) CBS3b.
InekmpoompuyamenbHOCmMb AMOMO8 XUMUYECKUX dnemenmos. IoHHasl CBs3b.

Crenenb oxucieHuss.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE — PEAKIIHH.
IIpoueccsl OKUCIIEHNS U BOCCTAaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUI SKCIIEPUMEHT: M3y4YeHHE O0OpaslloB BEIIECTB METAUIOB HU
HEMETAJUIOB; B3aUMOJICWCTBHE THMAPOKCHIA IIMHKA C PAacTBOPAMM KHUCIOT H
IIEeJIOYEH; IMPOBEAEHUE OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI OKUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKINI (TOpEHHE, PEAKIINH PA3I0KEHUS, COCAUHEHNUS).

MexnpeaMeTHbIe CBSA3H

Peanuzanuss MeXnpeIMETHBIX CBS3€H NpH M3YYCHWH XUMHH B 8 Kiacce
OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BaHUE KaK OONMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W MOHATUHN, SBISIOMIMXCS CHCTEMHBIMHU TSI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTecCTBeHHO-HAYUHbIE TIOHSTHS: HAYYHBIN (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJIM3, CHUHTE3, Kiaccu(uKamms, TMepUuOIUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNE, MOJICIIb, SIBJICHUE.

dusnka: marepus, aToM, SJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
M30TONBI, PAAMOAKTUBHOCTh, MOJIEKYJa, dJEKTPUUCCKUNA 3apsjl, BEIIESCTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYMHBI, CTUHUIIBI
MU3MEpPEHHUS, KOCMOC, TIaHEeThI, 3BE3/1b1, COJTHIIE.

buonorus: hborocunTes, npixanue, ounocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOJBI,
0JIC3HBIC UCKOITaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBO 1 XMMHYECKAsI peaKIus

[Tepuoanueckui 3akoH. Ilepuoguueckas cucreMa XUMHUYECKUX JIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB
XMMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX NEPUOJOB, KaIHsl, KAIbLUS U UX COCIUHECHUN



B COOTBETCTBHUM C TOJIOKEHHUEM DJJIEMEHTOB B llepmoandeckoil cucreme W
CTPOCHHUEM UX ATOMOB.

CrpoeHue BemniecTBa: BUIbI XUMUYECKOW CBSI3U. THUIBI KPUCTAUTMYECKHUX
PELETOK, 3a8UCUMOCTb CEOUCME 8EUeCN8a OM MUNA KPUCMAIUYECKOU PeueémKu
U 8UOA XUMUYECKOU CEA3U.

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB
(MexayHapoHasi U TpUBUAIbHAs ). XUMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIIUXCS
K pPa3IM4YHbIM KJIACCaM HEOPraHUYECKHX COCIWHEHUW, TEHETHUYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMHUYECKMX peaklMid MO pa3uyHbIM MpuU3HaKaMm (10
YUCIIy U COCTaBY YYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, 1Mo
U3MEHEHHIO CTENEHEN OKHMCIICHUS XUMUYECKUX DJIEMEHTOB, IO 06pamumocmu, no
yuacmuro  Kamaiuzamopa). DK30- W DHIOTEPMUYECKHUE peaKkiuu.
Tepmoxumuyeckue ypasHeHus.

Ionusmue o cxopocmu xumuueckou peaxyuu. Ilonsamue o6 obpamumvix u
Heobpamumovlx xumudeckux peakyusx. llonamue o 20MO2EHHbIX U 2emepOo2eHHbIX
peakyusx. Illowamue o xumuueckom pagHogecuu. Cmewjenue XUMUYECKO20
pasnogecus. Daxkmopul, GuUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NOJI0JHCEHUE XUMUUECKO20 PABHOBECUSL.

OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIMK, AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBnenue YpaBHEHHM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMA C  HCMOOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OanaHca.

Teopus AIEKTPOIUTUYECKOU JIUCCOLMALINH. DIEKTPOIUTHYECKAS
JUCCOLUALMS. DIEKTPOIUTHI U HEANEKTPoNUThl. KaTuoHbl, aHMOHBL. Mexanuzm
ouccoyuayuy eujecms ¢ paziudHbIMu 8uoamu xumudeckou cesazu. llonamue o
cmeneHu ouccoyuayuy. CUTbHBIE U CIIA0BIC ATIEKTPOIUTHI.

Peakunm nonHoro oOMeHa. Y CloBHs MPOTEKaHUS PEaKIIMi HOHHOTO 0OMEeHa
10 KoHma. [lonHble U COKpalléHHbIE HOHHBIE YPABHECHUS peakiuil. XUMHUYECKHUE
CBOMCTBAa KHCJIOT, OCHOBAaHMM M COJIeM B CBETE€ MpEICTaBICHU 00
3neKTpoJMTHYECKO nucconuamnuu. Cpena pactBopa. KauecTBeHHBIE peaknnu Ha
KaTUOHBI U aHUOHBI: XJIOPUA-, OpOMUJI-, HOAUA-, CYIb(daT-, KapOOHAT-, CHJIMKAT-,
dochar- aHMOHBI; TUIPOKCUJ-MOHBI; KATHOHBl AMMOHMS, MAarHus, KajbIus,
anmoMuHus, xeneza (2+) u (3+), meau (2+), HUMHKA, TPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax.
XUMHAYECKUMN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJECISAMHU KPUCTALIMYECKUX
pemETOK HEOPraHMYECKUX BEIIECTB — METaUIOB U HEMETauIoB (rpadura u

anMmasa), CIJOXKHBIX BEIIECTB (XJIOpUIA HATpHUA); HCCIECIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHWMHYECKOW PEAaKIMU OT BO3JACHCTBUS pa3IWYHBIX (PaKTOPOB;
HCCIIEIOBAHKE AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, Mpollecca TUCCOLUALINT
KUCJIOT, IIeJo4eil W coJied (BO3MOXHO HCIIOJIb30BaHUE BUIECOMATEPUATIOB);
IIPOBEJICHUE OMBITOB, MJUTFOCTPUPYIONIUX MPU3HAKH MPOTEKAHUS PEAKIIMi HOHHOTO
obmeHa (0Opa3oBaHME OCajJKa, BBIJICJICHHE Ta3a, 00pa30BaHHE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIHMA
(ropeHue, peakiuu paslioKEeHHUs, COCIUHEHUS); Paclo3HaBaHUE HEOPTraHUYECKUX



BCIICCTB C IIOMOIIIBIO Ka4C€CTBCHHBIX peaKHI/Iﬁ Ha HOHBI, pEeUICHUC
OKCIICPUMCHTAJIbHBIX 3aaa4.

HemeTtanbl U X coeUHEHUS

OO6mrast xapakTepucThKa TamoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHue W (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHUYECKHE CBOWCTBA Ha TpUMEpe  XJopa
(B3amMoOJIelicTBHE C MeETaUlaMH, HEMETAUIaMd — BOJOPOJOM M KHCIOPOJIOM,
wenouamu). XmopoBogopoa. ComsHas KHCJIOTa, XHMHYECKHE  CBOWCTBA,
noJiydenue, TIpUMEHEHHE. /[lericmeue Xaopa U Xi0po8o0Opooa HA OpP2SaAHU3M
yenogexka. Baxuenmme XJI0puabl U UX HAXOKJICHUE B IPUPOJIE.

O6mias xapakrepuctuka 37aeMeHTOB VIA-rpyrmmbl. OcOOEHHOCTU CTPOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTepHbIC CTEIIEHU OKUCIICHUSI.

Ctpoenue 1 ¢puznuecKre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAa U CEPHI.
AmnoTpornHble MOIU(GUKAIIMU KUCJIOPOJia U Cepbl. XUMUYECKHUE CBOMCTBA CEPBI
(B3aMMOJICHCTBUE C HeMemailamu — BOJOPOJOM M KHCJIOPOJOM, MeETaIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoti kucromamu). CepoBOJIOPO: CTPOCHHE,
bu3nUecKue W XUMHUYECKHE CBOMCTBA (KHCIOTHBIE ¥ BOCCTAHOBUTCIIHHBIC
cBoiicTBa). OKCUABI CEpbl KaK MPEACTABUTENM KHCIOTHBIX OKcHAOB. CepHas
KHUCJIOTa: PU3NUECKHE U XUMUYECKHE CBOMCTBA (00mue u creuuduyeckue). Conu
CEpPHOW KHCIIOTBI, KAUeCTBEHHAs peakius Ha cyibhar-noH. CepHHUCTas KUCIOTA.
Xumuueckue peakyuu, nedxcauwjue 8 0CHO8e NPOMBIULIEHHO20 CnocoOA NoyYeHUs
cepHou kuciomul. HaxoxneHnue cepel U €€ coeauHeHnid B npupoe. [Ipumenenne
Cephl U €€ COCTMHCHHUI B OBITY M B TIPOMBIIIUICHHOCTH. Xumuyeckoe 3azpsa3HeHue
oOKpyorcaoweli cpedbl COeOUHEHUSMU cepbl (KUCTOMHbIe 00JC0U, 3acps3HeHUe
6030yXa U 8000EMOB), CNOCOOBL €20 NPEedOMBPAUYEHUSL.

OO6mras xapakTtepuctuka 3MeMeHTOoB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMoB a3zota u pochopa, XapaKTepHbIE CTETIEHU OKUCIICHUS.

A3oT, pacrpocTpaHeHue B mpupoje, Gu3nueckue U XMMHYECKHE CBOWCTBA
(B3aMMOJIeHCTBUE C METa/UIaMU W HEMETaJJIaMU - KHUCJIOPOJIOM M BOJOPOIIOM).
Kpyrosopor a3zora B mpupoje. AMMuUak: (pu3Myeckue M XMMUYECKHE CBOMCTBA
(OKHCIIeHHE, OCHOBHBIE CBOWCTBA BOJHOTO PacTBOpA), HoOJAV4eHue W TPUMEHEHHUE.
Conm aMMOHMS: COCTaB, (M3MYECKHE W XHUMHYECKHE CBOWCTBA (pa3iioKCHHE,
B3aMMOJICHCTBHUE CO IIeovYaMu), npuMeHeHue. KauecTBeHHas peakuusi Ha HMOHbI
aMMOHUS. A30THasl KUCJIOTa, €€ (pU3MYeCKHe U XMMUYECKHE CBOMCTBa (00mIMe U
cnenuduueckue), noayuenue. HutTparsl (pasziokeHue). A30TUCTas KHUCIOTA.
Hcnonp3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHHEPAIbHBIX
ynoopeHuit. Xumuueckoe 3azpsazHenue okpyscarowels cpeovbl COeOUHEHUAMU a30ma
(Kucromuwle 0024couU, 3a2ps3HenuUe 8030yXd, NOY8bl U B000EMO8).

dochop, anromponuvie moougpuxayuu  pocgopa, GuUNUIECKHE U
XUMUYECKNE CBOMCTBAa  (B3aUMOJCHCTBHE C MeETallaMH, HEMeTaJlJIaMH,
KOHYEeHMpuposanuvimu azomuou u cepuou kuciromamu). Oxcun dochopa (V),
oprodochopHas Kuciora: (puU3NYecCKHue W XUMHUYECKHE CBOWCTBA, HOJVUEHUe.
llonamue o munepanvhvix Y0obpeHusx. Humpamvl u @ocpamol. Ilonamue o
KOMNIeKcHbIX yooOpenusx. OOIas XapaKTepUCTUKa 3JieMeHTOB [V A-rpymnisbi.



OcoOEHHOCTH CTPOEHMSI aTOMOB yrjiepoJa M KpemMHus. BaneHTHOCTh U
XapaKTEepHbIE  CTENEHH  OKUCIEHUsS  aTOMOB  yrjiepoja M KPEMHHUSL.
PacnipocTpanenue yriepojia B IpUpOE, XapaKTepHbIE CTEIIEHU OKUCIICHUS.

VYriepona, amtorpornHbie Mogudukanuu (rpadut, anMas), GU3UIECKHUE U
XUMUYECKUE CBOMCTBA NPOCTBIX BEIIECTB (B3aUMOJEHCTBHE C METAJUIaMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancop6rusa.  Kpyrosopor yriepoma B mpupoxe. Oxkcumsl — yriaepona, uX
¢usnyeckue U XMMHUYECKUE CBOICTBA, MOMY4YCHHE W MPUMEHEHHE, NEHCTBUE Ha
OpraHu3M 4eJOBeKa. JKojocuueckue npoodiemvl, C8A3aHHble C  OKCUOOM
yenepooa(lV), eunomesa 2n06a1bHO20 NOMENNEHUs KIUMAMA, NAPHUKOBLILL
a¢hghexm. YTONabHAS KUCTOTA U €€ COJIM, UX (PU3MUECKHE U XUMHUUYECKHE CBOMCTBA,
nonyueHue u npumenenue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonbs3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO35HCTBE.

OOmume mpexacraBieHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS
OpraHUYeCKUX COEOUHEHUH yriepoaa (Ha MpUMEpPE METaHa, JTUJIEHA, ATaHOJA,
YKCYCHOM KHUCIOTBL. Mx cocmaeé u xumuueckoe cmpoenue. Knaccugurayus
opeanuyeckux eewjecms. IloHATHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KHUPAX,
Oesikax, YIJIeBOJIax — W UX POJIM B KU3HU 4YelloBeKa. MamepuanbHoe eOuHcmeo
OP2AHUYECKUX U HEOP2AHUYECKUX COCOUHEHU.

Kpemuuii, ero ¢usnueckue M XHMHYECKHE CBOMCTBa (Ha IpUMEpe
B3aMMOJICUCTBHS C METAUIaMU M HEMeTallJlaMH), nojyYyeHue u TIPUMEHEHHUE.
Coeounenusn kpemHus 8 npupode. Obwue npedcmasnenusi 06 oxcuoe kpemnus(lV)
u xpemHuesou xuciome. Cunukamsl, Qu3audeckue U XumuieckKue CeolUCMad,
noiyuenue U NpUMeHeHue 6 Oblmy, NPOMbIUIEHHOCMU (8 MeOUYUHCKOL,
IIEKMPOHHOU, CIMPOUmenbHou u op.). BadicHetiuwue cmpoumenvhbie Mamepuaisl:
Kepamuka, cmekuo, yemeHnm, OemoH, icenezobemon. Ilpobremvr 6ezonacrnozo
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHU.

XVMMHYECKHUI SKCIEPUMEHT: U3yYeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB,
CBOWCTB COJITHOM KHCJIOTBI, ITPOBEJCHUE KAYECTBEHHBIX PEAKIMN HAa XJIOPUA-
MOHBl W HaOJIOJEHHE TNPU3HAKOB MX MPOTEKAHHUS;, OIbIThI, OTpaKaroUIUe
(¢u3nyuecKkue M XMMUYECKHE CBOMCTBA TajOr€HOB W MX COEAUHEHUH (BO3MOYKHO
WCIIOJIb30BAaHUE BUIEOMATEPUATIOB); O3HAKOMJIEHHME € oOpaslamMu XJOPHUIOB
(rajJloreHuI0B); O3HAKOMJIGHHE C oOpa3laMu cepbl U €€  COCIMHEHUSMHU
(BO3MOXKHO  HUCHOJb30BAaHUE  BHJIEOMATEpUANIOB);  HaONIOJIEHHWE  Mpoliecca
oOyrnvMBaHMs caxapa TOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
M3y4YeHHE XHMHMUYECKUX CBOWCTB pPa30aBIEHHOM CEpHON KHCIOTHI, MPOBEICHHUE
KaueCTBEHHOW peaknuu Ha Cyab(ar-uoH u HaOIIOJEeHHWE TpHU3HaKa €&
MPOTEKAHUs; O3HAKOMJICHHE C (PU3MUECKHMH CBOMCTBaMu a3ota, (pochopa m ux
COeTMHEHHUH (BO3MOXKHO MCIIOJIb30BAHUE BUEOMATEPHATIOB), 00pa3laMu a30THBIX
u (ocdopHbIXx yAOOpeHUid; TOJydeHHE aMMHaka W H3y4YCHHE €ero CBOMCTB;
IPOBE/ICHUE KAYECTBEHHBIX PEaKlMii HA MOH aMMOHUS U (pocdar-uoH U u3ydeHue
IIPU3HAKOB UX IIPOTEKaHHUs, B3aUMOJECUCTBUE KOHLICHTPUPOBAHHOM a30THOMN
KHUCJIOTBl C MEIbI0 (BO3MOXXHO MCIOJB30BAHUE BUJIEOMATEPHUAIIOB); H3yUYEHUE
MoOJeNiel KPUCTAJUIMYECKMX pPEmETOK anmasza, rpadura; O03HAKOMIIEHHE C



IpoLIecCCOM  aACOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTra3a; IOJYYEHUE VYIIEKHUCIOro rasa M HU3y4eHUE €ro
CBOWMCTB; TMPOBEJICHUE KAYECTBEHHBIX pEaKIM Ha KapOOHAT- U CHIIUKAT-UOHBI
U UW3yYCHHE TPU3HAKOB HUX TMPOTEKAHUS; O3HAKOMJIEHHE C MPOAYKIHEH
CUJIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE YKCIEPUMEHTAIbHBIX 3a7a4 I0 TEME
«Baxuelme HeMeTaIbl U X COSAUHEHUS.

MeTaiibl 1 MX COeTUHEHUSA

OO0miast xapakTepucTUKa XUMHUYECKHMX DJJIEMEHTOB — METaUIOB Ha
OCHOBaHHUH WX MOJOKEHUSA B [leproanyeckoil cucteMe XUMHUYECKUX AJIEMEHTOB
. 1. MenaeneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Meramnueckas
CBSI3b M METAJUINYECKasl KPUCTAIUIMYECKAS PEIIETKA. DIEKTPOXUMHYECKUN Pl
HanpspkeHn  metauioB. DHU3WYEecKMEe W XMUMUYECKHE CBOMCTBA METAJIOB
(B3aMMOJIeCTBUE C KHUCIOPOJAOM, BOJAOW, Kuciaotamu). Obwue cnocobwi
nonyuenuss memannos. llowamue o Kopposuu memanios, OCHOBHblE CNOCOOb
3auwumol ux om kKopposuu. Cniasvl (cmaib, YyeyH, OOPAIOMUHUL, OPOH3A) U UX
npumenerue 6 Ovbimy u NPOMbLULIEHHOCTU.

[Ilenounsle MeTAIUIBL: MOJIOKEHUE B [lepuoanyueckoil cucTeMe XUMUYECKUX
anemeHToB /. U. MenneneeBa; crpoenue atomoB. HaxoxaeHwe B mpupoe.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl u
TUAPOKCUIL HaTpusi W Kanus. [IpuMeHeHue WIEIOUHBIX METAVIOB U UX
COCMHECHUM.

[IlenoyHO3eMENbHBIE ~ METAJUIBl MarHuid M KaJbLMl:  TOJOKEHUE
B llepuoanueckon cucreme xumudeckux aneMmeHToB 1. . Menneneesa; crpoeHue
UX aTOMOB; Hax0XJIeHHUE B npupoae. Gusznyeckue 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpliua. Bakdeiimve coeauHEHUS Kanubldsg (OKCHI, TUIPOKCHI, COJIH).
Kécmkocmb 6001 u cnocobvl eé ycmpaneHus.

AmomMuHul: TnojokeHue B llepmogmyeckol  cHCTEME  XHMHYECKHX
snemeHToB JI. M. MeHueneeBa; CTpOECHHME aroma; HAXO0XIACHUE B MPUPOJE.
du3nvecKre 1 XUMUYECKUE CBOMCTBA AIFOMUHMS. AMGBOTEpPHBIE CBOMCTBA OKCHA
Y TUAPOKCHUA ATIOMUHUSI.

Kenezo: nonoxkenue B lleproanueckor CUCTEME XUMHUYECKUX AJIEMEHTOB
J. . MenaeneeBa; CTpoeHHE aroma; HaXOXJIeHUE B mnpupone. dusznueckue u
XUMUYECKUE CBOMCTBA Xeje3a (B3aUMOJICMCTBHE C METallIaMH, KHUCIOTaMHU H
comamu). Oxcuapl, tuapokcuasl u comu skeneza(ll) um sxemesza(Ill): cocras,
CBONCTBA U NOJyYeHUe.

XVWMHUYECKHI OKCIIEPUMEHT: O3HAKOMJICHHE ¢ oOpasllaMd METalIOB M
CIJIaBOB, WX (PU3MUECKUMH CBOMCTBAMU;, H3YyUCHHE pE3YyJbTaTOB KOPPO3UU
METAJIOB  (BO3MOXKHO  HCIIOJIb30BAHWE  BHUICOMATEPHUATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSI OKCHA KaJbIMs M HATPUS C BOJIOH (BO3MOXKHO HCIIOJIH30BaHUE
BUJICOMATEPUAIIOB); KCCJICIOBAaHUE CBOMCTB KECTKOM BOABI, Mpoliecca TOpPEHUs
kKejieza B KUCIopojae (BO3MOXKHO HCIIOJIB30BaHUE BUJIEOMATEPUATIOB); TTPU3HAKOB
MPOTEKAaHUSI KAYECTBEHHBIX pEaKIMii Ha HMOHBI (MarHus, KajblMs, AJFOMUHMUI,
nuHka, skenesa(ll) u xxeneza(Ill), menu(Il)); HabmrogeHre U onvcaHUE MPOLIECCOB
OKpallMBaHUSl IUIAMEHUM HWOHAMHM HATpus, Kaausi H KaiublUus (BO3MOXKHO



UCIIOJIb30BaHUE  BHUJEOMATEpUANIOB); HCCJIEIOBaHHE aM(OTEpHBIX  CBOWCTB
TUJPOKCUAA AIOMUHUS M THUIAPOKCHAA LMHKA; PELICHUE SKCIEPUMEHTAIBHBIX
3az1a4 no teme «BaxkHenmme MeTauibl U UX COEIUHEHUSY.

Xumus u okpyncarouian cpeoa

Hoesvie mamepuanet u mexuwonocuu. Bewecmea u mamepuanvt 8
NOBCEOHEBHOU JHCU3HU UeloseKa. Xumus u 300posve. bezonacnoe ucnonvzosarnue
gewecms U Xumuiweckux peaxyuii 8 owimy. llepsas nomows npu XumuyecKux
odicocax u ompasnenusix. OCHO8bI 3K0NI02UYeCKOU epamomuocmu. Xumuueckoe
3aeps3Henue OKpyJcalouell cpedvl (npedenvbHas OONYCMUMAas KOHYEHMPAyusl
sewecms — I1J]K). Ponb xumuu 6 pewteHuu 3K0102uteckux npooiem.

Ilpupoonvie ucmounuxku yeneeo0opo0os (y2oivb, NpupooHvlll 2a3, Hegdmuv),
NPOOYKMbL UX nepepabomiu, uUx poisb 8 66imy u NPOMbIULIEHHOCTU.

Xumuueckuil 9KCnepumenm: usydenue o00OpA3Y08 Mamepuanos (cmexio,
CNIABbI MEMAILN08, NOIUMEPHbIE MAMEPUATDL).

MexnpeaMeTHble CBA3H

Peanmm3anust MeXNpeaIMETHBIX CBS3€M IIPU HM3YYEHUM XUMHHM B 9 Kiacce
OCYUIECTBJISIETCS. 4epe3 HCIOJIb30BAHHE KaK OOLIMX €CTECTBEHHO-HAYYHbIX
NOHATUH, TAK W NOHITHUH, SBJISIOIINXCS CUCTEMHBIMH JUIS OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAay4YHbIE MOHSATHS: Hay4HbIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KiIaccupuKalus, NEpUOJUYHOCTh, HaOIIOJCHHE,
DKCIIEPUMEHT, MOJEIUPOBAHNE, H3MEPEHHUE, MOJIEb, SBJICHHUE, ITAPHUKOBBIN
3 eKT, TEXHOJIOTHSI, MaTSPHAIBI.

dusznka: Marepusi, aTroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIHU]I,
M30TOIBI, PaJNOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUU 3apsl, NPOBOJHHUKH,
MOJIYIIPOBOJHUKH, JAUDJIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAININYECKAs
peméTKa, CriaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHULBI U3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IIJIAHEThI, 3BE€3/1b1, CoHIIE.

buonorusa: ¢orocunTes, ApixaHue, O6uochepa, IKOCUCTEMA, MUHEPATILHBIE
y100peHus, MUKPOAJIEMEHThI, MAaKpO3JIEMEHThI, TUTATEIbHbIE BELIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpAIbI, TOPHBIE MOPOIBI,
IIOJIE3HBIE MCKOMAEMBbIE, TOIUIMBO, BOJAHBIE PECYPCHI.

BeinosiHeHHe NIPaKTHYECKUX padoT

[Ipu npoBeneHUM MPAKTHUUECKOW paOOThl KaXKIbli €€ 3Tall BBIOJHIETCS
oOyuaromumucs ¢ 3IIP BMecTe ¢ yuurenem U nojJ ero pykoBoiactBoM. Ha nocke
00s3aTeIbHO BBIBEIIMBAIOTCA MPAaBHUIIa TEXHUKH 0€30MacHOCTH, COOTBETCTBYIOLINE
JAHHOMY BHJly paOOThl, JaeTcsl MpaBUiIbHAS 3aMuch (POPMYI U YKa3bIBAETCS 1IEJIb
npoBeneHust padbotel. [Ipy HEOOXOIMMOCTH JdaeTcsi BHU3YallbHBIM aJITOPUTM
BBIMOJHEHHUST  3a/laHus. OITO  CIOCOOCTBYET OCO3HAHHIO  OO0YyYarolIMMHUCA
BBIITOJIHSEMBIX NENCTBUI u IIOJIy4E€HHOIO pe3yJibTara.



IIpuMepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MAaTEPHAJIbI 10 XUMHHU

JIyist opraHu3anuu MpoOBEPKH, y4eTa M KOHTPOJS 3HAHUN OOyJaroniuxcs 1o
MPEAMETY TMPETyCMOTPEHBI KOHTPOJIBHBIE PaOOTHI, CaMOCTOSTEIbHBIE PaOOTHI,
3a4eThl, MpakTU4YecKue padoThl, TecTupoBaHue. OJIHUM M3 METOJIOB KOHTPOJIS
pe3ynbTaToB 00ydeHus: oOyuarommuxcs ¢ 3[1P sBisgercs MeToa moJMBapuaTUuBHOTO
AKCIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBETaMU. Ero OTIMYUTEIbHBIMU
yepTaMu SBJISIFOTCS.  ONEPATUBHOCTb, BBICOKAs CTENEHb WHAWBUIYAIN3alNU
3HAHUW, CPABHUTEIIBHO MAJIbIE 3aTpaTbl BPEMEHHU U TPYJla Ha MPOBEPKY OTBETOB
00yJaroImmxcs.

st oOyuaronuxcst ¢ 3[1P Bo3M0kHO n3MeHeHHue (GOpMYIMPOBKH 3alaHUN
Ha «IOIIArOBYIO», aJanTalus MOpeasaraeéMoro OO0ydJarlieMycsi TECTOBOIO
(KOHTPOJIbHO-OLIEHOYHOT0) MaTepualia: MCHOJIb30BAHUE YCTHBIX M MUChMEHHBIX
WHCTPYKIUH, YOPOIIEHUE JJIMHHBIX CIOXHBIX (POPMYIUPOBOK HMHCTPYKIIHH,
pelIeHrue C ONOpod Ha alropuT™m, oOpasell, HCIOIb30BaHUE CIPABOYHOU
uHpopMaIuu.

I[IJITAHAPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O ITPEAMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUMA

B nenom pesynbraThl ocBoeHus: ooydaronumucs ¢ 3I1P yueOHoro npeamera
«XuMus» TOHKHBI COBIANATh C pe3yJbTaTaMHU MPUMEPHON paboyeil mporpamMmmsl
OCHOBHOT0 00111er0 oOpa3oBanus. Hanbonee 3HaUuMMbIMU SIBISIFOTCS:

JINYHOCTHBIE PE3YJIbTATDBI:

MOTHBAIlMA K OOyYeHHMIO M  IEJICHANpPABICHHOW MO3HABaTEILHOM
NeATEIIbHOCTH;

YCTAHOBKA HA OCMBICJICHHE JIMYHOTO OMbITA, HAOIIOICHUM 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIMs Ha MPaBWJIa UHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOI0
MOBEJICHUSI P B3aUMOJICUCTBUY C XMMUYECKUMU BEILIECTBAMU U COCTMHEHUSIMU;

MPaKTUYECKOE H3Yy4YeHUEe MpoPeccuil W Tpylda pa3IMdyHOTO PojJia, B TOM
YUCJIe HAa OCHOBE MPUMEHEHHS H3y4yaeMOTo MPEIMETHOTO 3HaHUA (Hampumep,
1a00paHT XUMHYECKOTO aHAIIN3a);

YBOKEHHE K TPYLy U pe3yJibTaTam TPYJ0BOH AEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IOCTPOCHMUIO JAJbHEMIIEH WHIWBUIAYAIbHOU
TpaekTopuu OOpa30BaHWsS HA OCHOBE OPUEHTHUPOBKM B MHpe mnpodeccuii u
MpO(eCCUOHATIBHBIX MTPEAMOYTEHUH, YBAKUTEILHOTO OTHOIIECHUS K TPY/LY;

OCO3HAHME CBOEr0 TMOBEACHUS C TOYKM 3pPEHUS] OMAaCHOCTH WM
0€301acHOCTH JIJIs1 ¢€0sl WK 71l OKPY>KAIOIINX;

OCHOBBI DKOJIOTUYECKOM KYJIBTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJOTUYECKOTO MBIIJICHUS, MPUOOPETEHHUE OIbITa SKOJIOTHYECKU
OPUEHTUPOBAHHOMN MPAKTUUECKOMN JAEATEILHOCTH B )KU3HEHHBIX CUTYAIIUSX;

OCO3HAHME TOCJIECJACTBUN M HEMPHUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
AJIKOTOJIsl, HApKOTHKOB, KypeHHUs)) W WHBIX (opMm Bpeaa i (PU3NYECKOTO U



MICUXUYECKOTO 3/I0POBbS;

NpUHATHE pEIIeHUH B JKU3HEHHOM CUTyallud Ha OCHOBE IEepeHoca
MOJIyYEHHBIX B XO0Ji¢ OOy4YeHUs 3HAHUI B aKTyaJIbHYI0 CHUTYaI[HIO, BOCIIOJIHATH
aeduuT naopmanuu;

TOTOBHOCTh OTOMpaTh MW UCIHOJB30BaTh HYXKHYIO HH(popmammio B
COOTBETCTBUH C KOHTEKCTOM JKU3HEHHOMN CUTYaIlUH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnaodenue YHUBEPCAbHBIMU yueoHvImu NnO3HAGAMETbHBIMU
oelicmeuamu:

BBISIBIIATh TMPUYUHBI W CIEJICTBUS TIPOCTHIX XUMHUYECKUX SIBJICHUU;

OCYIIECTBJISITh CpPaBHEHHWE, KIACCU(PUKANMIO XHUMHYECKUX BEIIECCTB I10
3a/IaHHBIM OCHOBAHUSIM U KPUTEPHUSAM JUIsl YKa3aHHBIX JIOTUYECKHX OMEpaIuii;

CTPOHUTH JIOTUYECKOE CYXKICHUE IIOCIE MPEIBAPUTEIIBHOTO aHAJIN3a,
BKJIFOYAIOIIIEE YCTAHOBIICHUE PUYNHHO-CIIEICTBEHHBIX CBA3EH;

BBISIBIISAT JIeUUIUATHI UHGOPMAIIMH, JAHHBIX, HEOOXOJAUMBIX NIJISi PEIICHUS
MOCTaBJICHHOW 3a/1a4H;

npeoOpa3oBeIBaTh MH(OPMAIMIO U3 OJIHOTO BUJA B Jpyroi (Tabiuiyy B
TEKCT U TIp.);

co3/laBaTh, MIPUMEHSTh U MPEeOOPa30BbIBATH 3HAKU M CHUMBOJIBI, MOACIH M
CXEMBI JIJIs pelieHrs Y4eOHBIX U MTO3HABATEIbHBIX 3a7]a4 C MOMOIIBIO MIEarora;

C TIOMONIBIO TMeAarora MPOBOAUTh XUMUYECKHUW ONBIT, HECIOXKHBIN
AKCIIEPUMEHT, I YCTAHOBJICHUS OCOOCHHOCTEW OO0OBbEKTa WM3y4YeHHS, TPUUMHHO-
CJICICTBEHHBIX CBS3€H U 3aBUCUMOCTEN 00BEKTOB MEXK]1y COOOM;

C TIOMOIIIBIO TeJIarora Wih CaMOCTOATENIBHO (POpMyIUpOoBaTh 0000IIEHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEACHHOTO HAOIIOICHNS, OTIBITA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE XHMHUYECKHX MPOLECCOB MU HX
MOCJIEICTBUS;

UCKATh WM OTOMpPaTh MH(POPMALIUIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
PENJIOKEHHON y4eOHOM 3a/1a4uM U 3aJJaHHBIX KPUTEPUEB.

Osnadenue  yHUBEPCANbHBIMU  YUEOHLIMU  KOMMYHUKAMUGHLIMU
oelicmeuamu:

OpraHU30BbIBATh YUEOHOE B3aUMOJEHCTBHE B TpyIe (ONpeaeisTh OOIIue
eIy, pacipeaesaTh POJv, TOTOBAPUBATHCS APYT C IPYTOM U T. 1.).

C TIOMONIbIO TeAarora WM CaMOCTOATENIBHO COCTaBJSATh YCTHBIE U
MMCbMEHHBIE TEKCThl C HCIOJb30BAaHUEM WJUIIOCTPATUBHBIX MaTEpPHAIOB IS
BBICTYIUICHUS TIEPE]T ayIUTOPUEH;

OpraHU30BbIBATh YU4EOHOE COTPYIHUUYECTBO U COBMECTHYIO JEATECIILHOCTH C

YUUTENIEM U CBEPCTHUKAMU; pab0TaTh MHIWBUAYAIHHO U B TPYIITIE: HAXOIUTh
oOIiee pernieHne U paspeniatb KOHGIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMN U
ydeTa UHTEepecoB; (HOpMyTUPOBaTh, APTYMEHTUPOBATH U OTCTAUBATh CBOC MHECHHC;

OIICHMBATh Kau€CTBO CBOETO BKJaJa B OOIIMN TPOIYKT, MPUHUMATH U
pa3iensaTh OTBETCTBEHHOCTh M MPOSBIISITh TOTOBHOCTh K MPEIOCTABICHUIO OTYETA
repes rpynmnomu.

Osnadenue yHUGEPCATbHBIMU YUEOHBIMU PECYIAMUGCHBIMU  OCUCMBUAMU:



oOHapyxuBaTh U (HOPMYJIHPOBATh YUeOHYIO MPOOJIEMY, ONPENETATh LENb
yueOHOU eI TeIbHOCTH;

BJIAJICTh OCHOBAMHU CAMOKOHTPOJIS, CaMOOLICHKHM, NPUHATHS PEIICHUN U
OCYIIIECTBJICHUSI OCO3HAaHHOTO BBIOOpa B y4eOHON ©  TO3HABATEIBHOU
NEATEIIbHOCTH;

COOTHOCHUTB CBOM JEHCTBUSA C INITAHUPYEMBIMU PE3YIbTATaMM, OCYLIECTBIIATh
KOHTPOJIb CBOEH JEATEIIBHOCTH B IIPOLIECCE AOCTHKEHUS PE3YJIbTaTa, ONPEAEISTh
CrocoObl JCWCTBUA B paMKax MPEAJIOKCHHBIX YCIOBUH U TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JICMCTBUS B COOTBETCTBUHU C U3MEHSIOLICHUCS CUTyalluE;

JaBaTh AJICKBATHYIO OLIEHKY CUTYallMM WM Mpeararh IUIaH €€ U3MEHEHUS,

NpEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPU PELICHUH
y4aeOHOH 3a7a49H;

MOHUMATh MIPUYUHBI, IO KOTOPHIM HE OB JOCTUTHYT TPEeOyeMblil pe3ysIbTaT
NeSATEILHOCTH, OMPEEIATh MO3UTUBHBIE U3MEHEHUS U HaIlpaBJICHUs, TPEeOyoIIe
nanbHeuen padboTsl;

OCO3HAaHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, €ETO MHEHHUIO.

NPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00S3aTEIHLHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW mpuMepHOW paboueilt mporpaMMon,
BBIJICNIIOT: HAYYHBIC 3HAHUS, YMEHHS U CIIOCOOBI ASUCTBUH, crieliupudecKue s
y4eOHOTO TpenMera «XuMUs», BHUABl ACATEIBHOCTA MO TMOJIYYEHHUIO HOBOTO
3HAHUS, €r0 HHTEpIpeTalny, MPeoOpa3OoBaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
Y4EOHBIX U HOBBIX CUTYAITUsX:
o MIPEACTABICHHE O 3aKOHOMEPHOCTAX M ITO3HABAEMOCTH
SBJICHUN TPUPOJLI, MOHUMAHUE OOBEKTUBHOMW 3HAYMMOCTH OCHOB
XUMUYECKON HayKd Kak O0O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITIOHEHTa OOIeld KyJIbTyphl M TNPAKTHYECKOW NESITeIbHOCTH
YEJIOBEeKa B YCJIOBUAX COBPEMEHHOIO OOIIECTBAa; MOHMMAaHHE MeECTa
XAMHU CPEIIU IPYTUX €CTECTBCHHBIX HAYK;

o BJIQJICHUE OCHOBaMHU  TOHATUMHOTO  amnmaparta U
CUMBOJIMUECKOTO  SI3bIKa XUMHUU IS COCTaBlieHUss  (hopmyin
HEOPraHUYECKUX BEIIECTB, YPAaBHEHUM XHMHYECKUX peakiuil (c
OTMOpON Ha aNroOpuTM Y4YEOHBIX JCHCTBUIA); BIaJCHUE OCHOBAMHU
xumuyeckorr HomeHkiaatypel (IUPAC u TpuBHanbHOW) M yMEHHE
WCIIOJIB30BaTh €€ JJIA pelieHus yuyeOHO-TI03HABaTEIbHBIX 3a/lad C
MOMOIIIBIO YUUTEJISI; YMEHUE UCIOJIH30BaTh MOJCIH ISl OOBSICHEHUS
CTPOCHHMSI aTOMOB M MOJIEKYJl IO alrOpUTMy C OMNOpOd Ha
OTIpEJICIICHHUS;

L4 npeacraBjaCcHUucC O CHUCTCMC XHMHYCCKHX 3HAHUU U
YMEHHUC C IOMOIIBIO YYUTCIIA MNPUMCHATH CHCTEMY XHMHYCCKHX
3HAHUU AJIs1 YCTAaHOBJICHHA B3auMMOCBSI3EU MCXKY H3YYCHHBIM



MaTEepUaJioOM U IPU ITOJIYYECHHHM HOBBIX 3HAHUM, a TAKXKE B IPOLECCE
BBIMIOJIHEHMsI YYEOHBIX 3aJaHUW WU INpU paboTe € HMCTOYHHUKAMHU
XUMHYECKON HHPOPMAIH, KOTOPAsi BKIIOYAET:

BaXHEHIITNE XUMUYECKHUE TTOHATHUS: XUMUUECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, NMPOCTOE U CII0KHOE BEIIECTBO, OAHOPOJHAS W HEOJIHOPOJHASI CMECH,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs MacChl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIM 00beM, OKCHJI, KHUCJIOTa, OCHOBaHUE, COJIb (CpeIHss),
XUMUYECKasl pPEaKUus, PEaKLHH COEAHHEHMS, PEaKUHUU PA3I0KEHUS, PEaKIUU
3aMEIEHUs, peakiuu oOMeHa, TemIoBoi d3(PQPexT peakuu, 5K30- WU
SHAOTEPMUYECKHUE PEAKIIMH, PAaCTBOP, MaccoBas AOJs XMMHUYECKOIO 3JEMEHTa B
COEIMHEHHH, MaccoBasl J0Js U MPOLIEHTHAs] KOHIIEHTPalKs BEIIECTBA B PACTBOPE,
AIpO aToMa, AJIEKTPUUECKUH CJIoMl aroma, aToMHasi OpOWTallb, PaJuyC aToMma,
BaJICHTHOCTb, CTEIIEHb OKUCIICHUS, XMMHUECKasl CBSI3b, AIEKTPOOTPULIATEIbHOCTD,
MOJIApHAs U HETIOJISIPHASI KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAJUTMYECKAS CBS3b,
KpUCTAJUIMYECKasl pelieTka (aToMHasi, MOHHAs, METAJUIMYecKasi, MOJICKYJISpHas),
MOH, KAaTUOH, AaHWOH, OJJEKTPOJIUT U HE DIIEKTPOJUT, DSJICKTPOIUTHUYECKAs
JOUCCOLMAIMS, PEAaKIUM HOHHOTO OOMEHa, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
pEeaklMH, OKHUCIUTEIb W BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBIICHUE,
ANEKTPOJU3, XMMUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpATHMbIE PEAKIIHH,
CKOpPOCTh ~XMMHUYECKOM peaklMH, KaTraju3aTop, MpeAeNbHO AOMyCTUMAas
koHueHntpauus (ITK), koppo3ust MeTaiioB, CIIaBbl;

OCHOBOIIOJIAralIINe  3aKOHbl ~XHMHH: 3aKOH COXPAaHEHHsS  MaccChl,
[Tepuonnueckui 3axkon . M. MeHneneeBa, 3aKOH MOCTOSAHCTBA COCTAaBa, 3aKOH
ABorazapo;

TEOPUU XUMHUHU: AaTOMHO-MOJIEKYJISIpHAsI TEOPUS, TEOPHS DJIEKTPOTUTHUECKON
JAUCCOLMAIMK, a TAaKKe IPEJICTaBICHHUS O HAayYHbIX METOJaX MO3HAHUS, B TOM
YHClie IKCIEPUMEHTAIBHBIX U TEOPETHUECKUX METOJaX MCCIEIOBaHMs BEIIECTB U
U3YYCHUS] XUMUYECKUX PEaAKIUH;

° MPEJICTABJICHUE O NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB (paguyc aroMa, 3JIEKTPOOTPHULATEIbHOCTS),
OPOCTBIX U CJIOXHBIX BEUIECTB OT IMOJIOXKEHUS DJIEMEHTOB B
[lepuoauueckoit cucreme (B MallbIX TMEpUOJAX U  IJIaBHBIX
NOATPYIIAX) U AJEKTPOHHOTO CTPOCHHSI aTOMa; YMEHHE OOBACHSTH
CBSI3b MOJIOKEHUS 27ieMeHTa B [leproauueckoii cuctemMe ¢ YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMMHYECKUX  3JIEMEHTOB
(cocTaB u 3apsa sApa, 00IIee YUCIO 3JIEKTPOHOB), paclpeeIeHHeM
AJIEKTPOHOB MO HHEPreTHMUECKUM YpPOBHSIM aTOMOB IEPBBIX Tpex
NEPUOAOB, Kalus W KajblHsd, KiIacCU(PUIMPOBATh XHUMHUYECKHUE
3JIEMEHTHl C ONOpOM Ha omnpeneneHus (U3HUECKOro CMbICa
IM(POBBIX JAaHHBIX NEPUOAUYECKON TaOIUIIBI;

L YMCHHC KJIaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKHUE DOJICMCHTHI,
HCOPraHUM4YCCKNUEC BCIICCTBA M XHMHYCCKHC PCAKIHMU C OHOpOfI Ha



CXEMBI; ONPEEATh BAJCHTHOCTh U CTENEHb OKUCICHHUS] XUMUYECKHUX
AJIEMEHTOB, BHUJ XHUMHYECKOM CBS3M W TUN KPUCTAJUIMYECKOMN
CTPYKTYpPBI B CO€UHEHUSX, 3apsA] MOHA, XapaKTep Cpeabl B BOIHBIX
pacTBOopax  BemiecTB  (KHCJIOT, OCHOBAaHWI), OKHCIUTEIb U
BOCCTAHOBUTEJNb 110 AITOPUTMY YUE€OHBIX JEHCTBUM;

o YMEHHE XapakTepu3oBaTb C OMNOPOHM Ha CXEMy
bU3MYeCKue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEMIECTB (KHUCIOPO,
030H, BOJIOPOJ, rpaduT, anMas, KpeMHu, a3ot, pochop, cepa, xiop,
HaTpUM, KaJlii, MarHuid, KaJbIUi, AJIFOMAHHMI, JKEJE€30) U CIOKHBIX
BEIIECTB, B TOM 4YHUCJE HMX BOJHBIX pacTBOpPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOJOPOJI, OKCUABI U THAPOKCHU]IBI MeTawioB | -
ITA rpynn, amomunusa, meau (1), uunka, xeneza (II u III), okcuasl
yrnepoga (11 u 1V), kpemuus (IV), azora u dochopa (Il u V),
cepsl (IV u VI), cepuucras, cepnas, azotucrasi, a3otHasi, pocdopHas,
yTOJIbHAs, KPEMHHUEBAsl KUCIIOTAa U UX COJIM); OMUCHIBATh C OMOPON Ha
miaH M  KIIOYEBbIE  CJIOBA;, yMEHUE TMPOTHO3UPOBATH U
XapaKkTepu30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX COCTaBa U
CTPOCHHSI TMOCJTE MPEABAPUTEIIBHOIO aHajiu3a MOJ PYKOBOJICTBOM
nejarora, MPUMEHEHHE BEHIECTB B 3aBUCHUMOCTU OT HUX CBOMCTB,
BO3MOYKHOCTh MPOTEKAHUSA XUMHUYECKUX MPEBPAIICHUN B Pa3TMIHBIX
YCIIOBUSIX, BIMSTHUE BEIIECTB U XMMUYECKUX MPOIIECCOB HA OPraHU3M
YyeJIoBeKa M OKPYIKaIOIIYI0 IPUPOIHYIO CPENY;

o YMEHHME COCTaBJIATH IO 00paslly, CXeMe, aIrOpUTMY
y4eOHBIX ACHCTBUN MOJEKYJISIPHbIE U MOHHBIE YPABHEHHS peakuuil (B
TOM UHWCJI€ peakuuid HOHHOro OOMEHa U  OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKUUI), WIUIOCTPUPYIOIIUX XUMHUYECKHUE
CBOMCTBa M3YYEHHBIX KJIACCOB / IPYIIIl HEOPraHWYECKUX BEIIECTB, A
TaKXKe MOATBEPKAAIOIIUX N'EHETUUECKYIO B3aUMOCBS3b MEXKIY HUMY;

o YMEHHE BBIUUCIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO U
MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO OO0 XMMHYECKOTO JIEMEHTA
B COE€IUMHEHHH, MAcCCOBYIO JOJIO BEIIECTBA B PACTBOPE, KOJIUYECTBO
BEILECTBA U €ro Maccy, o0ObEM razoB ¢ OMopoil Ha o0ue GOpMyIIbl;
YMEHHE TPOBOJUTH PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEaKIHUH U
HaXOJUTh KOJMYECTBO BEUIECTBA, O0BEM M MAacCy PEareHTOB WM
MPOJYKTOB PEAKIUM C OMOpod Ha oOpasell, alropuTM Yy4eOHBIX
JICUCTBUI;

o BJIa/ICHHE OCHOBHBIMH METOJaMU HAy4YHOTO TMO3HAHMS
(HaOmrosieHrue, W3MEpPEHUE, OKCIEPUMEHT, MOJICJIMPOBAHKUE) MpHU
W3YYCHUU BEIIECTB U XMMUYECKUX SIBJICHHH C OMOPOH Ha alTOpPUTM



yu4eOHBIX JIeHCTBUM; yMeHue copMyaupoBaTh mpoliaeMy |
NPEUIOKUTH IyTH €€ PEeIIeHUs C MOMOIIBIO MeAarora; 3HaHue OCHOB
O0e3omacHoi pPabOThl C XUMHYECKMMH BEIIECTBAMH, XUMHUUYECKOU
TIOCYI01 1 1abOpaTOpHBIM 000PYTOBaHUEM;

° HaJM4ME TMPAKTHYCCKUX HAaBBIKOB IUIAHUPOBAHUS U
OCYIICCTBJICHHUS CJCAYIONUX XHMHYECKHUX OSKCICPHUMEHTOB IO
PYKOBOJICTBOM VYHTENsI C OOCYXJCHHEM IUlaHa paboThl WIH
COCTaBJICHUEM TAOIUIIBL:

U3y4eHHE U ONMCcaHne PU3NIECKUX CBOICTB BEIECTB;

O3HaKOMJIEHHUE C (PU3UYECKUMHU U XUMHUECKUMU SIBJICHUSIMH,

OTIBITHI, WJUTFOCTPUPYIOIIUE MPU3HAKH MTPOTEKAHUA XUMUYECKUX PEAKIIHI;

M3YyYEeHHE CITIOCOOOB pa3/IeIeHNs CMECei;

MOJTy4eHHe KUCIOPOa U U3y4eHHE €r0 CBOMCTB;

MOJTy4eHHE BOJIOPOa U U3YUECHHE €r0 CBOWCTB;

MOJTyYeHHUE YTJIEKUCIIOTO ra3a U U3y4eHHe ero CBOMCTB;

MOJy4YeHHEe aMMHaKa U U3y4eHHe er0 CBOMCTB;

IPUTOTOBJIICHUE  PACTBOPOB  C  ONPENEIICHHOW  MAacCOBOM  JOJEU
PacTBOPEHHOI'O BELIECTBA;

UCCIIEJOBAaHUE M ONMCAHUE CBOMCTB HEOPTaHMUYECKUX BELIECTB PA3NUYHBIX
KJIACCOB;

IpUMEHEHUE UHANKATOPOB (JITakMyca, METHIIOpaHka U (heHondTanenHa) s
OTIpe/IeNICHUs XapaKTepa Cpe/ibl B pacTBOPAX KUCIIOT U IIEJIOUEH;

U3y4eHUE B3aUMOJCHCTBUS KUCIOT C METAJUIaMH, OKCUIaMH METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHMIA

BBITECHEHUE OJTHOTO METaljia IPyruM U3 pacTBOpa COJH;

ucclieoBaHue aM()OTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUS U LINHKA;

pelIeHHEe SKCIEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE KIIAaCCh
HEOPraHUYECKUX COCTUHEHUI;

pElIeHHE SKCIEPUMEHTANBHBIX 3aJa4 MO0 TeMe «DJIeKTPOIUTHYECKas
JUCCOLIUALUSY,;

pelIeHre YKCIIePUMEHTAIbHBIX 3a7a4d 1Mo Teme «BakHele HeMeTauibl U
WX COCTUHEHUSY,;

pellIeHre dKCIePUMEHTANBHBIX 3a7a4d 10 TeMe «BakHele MeTamibl U uX
COCTUHEHHUSI;

XUMHUYECKAE DKCIEPUMEHTHI, WIIIOCTPUPYIOIINUE TPU3HAKA TMPOTCKAHHMS
peakIuii HOHHOTO OOMEHa;

KaueCTBEHHbIE PEaKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaxX HOHBI:
xJjopua-, opomua-, moaua-, cyibdar-, ¢gocdar-, KapOOHAT-, CHUIMKAT-aHUOHBHI,
THIPOKCHI-UOHBI, KATHOHBI aMMOHHMSI, MarHus, KaJblus, aJlOMUHHS, *Kele3a (2+)
u xenesa (3+), menu (2+), nuHKa;

YMEHHE TNPECTaBIATh pEe3yNbTaThl 3KCHEPUMEHTa B (opMe BHIBOJOB,
JI0Ka3aTeNbCTB, TPAPUKOB U TAOJIUI] U BBISBIATH IMIUPUYECKUE 3aKOHOMEPHOCTH;



eBJIAJICHWE TMpaBWIaMud O€30MAaCHOTO  OOpalmieHus C  BEHIECTBAMHU,
UCIIOJIb3YEMbIMH B TIOBCEHEBHOM JKM3HU, a TaKKe NPaBUIAMU TOBEICHHS B
HEeNIAX COCPEKCHHS 370POBbS U OKPYXKAMOIICH MPUPOIHON Cpeibl; MOHUMAaHUEC
Bpea (OIacHOCTH) BO3ACHCTBHS Ha )KUBBIC OPTraHU3MBbI OIPEICICHHBIX BEIICCTB,
a TaKk)Ke CIIOCOOOB YMEHBIIICHUS M MPEIOTBPAICHUS X BPEAHOTO BO3JICHCTBHS,
MMOHMMAaHWE 3HAYCHUS JKUPOB, OCIIKOB, YIIICBOJIOB JIJISl OPraHN3Ma YeIIOBEKa;

®BJIAJICHUE OCHOBAMM XMMHUYECKOW TI'PaMOTHOCTH, BKJIIOYAIOLIEH YMEHHUE
IPaBWJIBHO HCIIOJIb30BATh M3YYEHHBIE BEIIECTBA M MaTephabl (B TOM 4HCIIE,
MUHEpAJIbHBIE YIOOPEHHS, METaulbl W CIUIaBbl, MPOIYKTHl TMEpPepadOTKH
MPUPOJIHBIX HCTOYHHUKOB YTJIEBOJOPOAOB (yIisi, MPUPOAHOTO rasza, HedTu) B
OBITYy, CEIbCKOM XO3HCTBE, Ha IPOU3BOJACTBE; YMEHUE MPHUBOIUTH IPUMEPHI
IIPABUJIBHOTO UCITOJIb30BAHUS N3YyUYECHHBIX BEILIECTB U MAaTEPUAJIOB;

eyMEHHE YCTaHABIMBATH CBA3M MEXIY pPEaJbHO  HaOJI01aeMbIMU
XUMHAYECKUMH SABJICHUSMU U IPOLECCAMM, IPOUCXOMAIIMMU B MAaKpo- U
MUKPOMHUpPE, OOBSACHATH NPUYMHBI  MHOTOOOpa3usi  BEIIECTB;  YMEHHE
UHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMU JPYTUX YUEOHBIX MPEIMETOB C
IIOMOILBIO [I€1arora;

eipe/icTaBiIeHUE O chepax NpodecCHOHATbHON AeSTENbHOCTH, CBSI3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMU Ha JOCTHXKEHHUSAX
XUMHYECKON HayKW; HaJU4uhe OMbITa pabOThl C Pa3IMYHBIMU HCTOYHHKAMHU
uHpoOpMalMu MO XUMHMM (HAy4dHO-TIONyJIIpHAs — JIUTepaTypa, CJOBapH,
CIPaBOYHHUKH, HHTEPHET-PECYPCHI) C OMOPON HAa aITOPUTM: YMEHUE OOBEKTHUBHO
OILICHMBAaTh MH(POPMAIMIO O BEIIECTBAX, WX MPEBPAIICHUSIX W TMPAKTUYECKOM
IPUMEHEHUHU.

TpeOoBanuss K mNpeAMETHbIM pe3yJbTaTaM OCBOCHUS Y4eOHOIro
npeaMera «XumMHs», pacnpeaejeHHbIe 10 roxamM 00y4eHus

Pe3ynbratel 1o rogaM (GopMyIupyIOTCS MO MPUHUUITY J00aBIEHHUS] HOBBIX
pEe3yJbTaTOB OT I'0J1a K TOAY, YK€ Ha3BaHHbBIC B MPEIBIAYIINX rofax MO3ULUN, KaK
IPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUYHUTHIBAIOTCS (PE3yIbTaThl OUEPEIHOTO
rojia o yMOJYaHUIO BKJIIOYAIOT PE3YJIbTaThl IPEIbIIYIIUX JIET).

8 KJIACC

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSATHI: aTOM, MOJEKYJa,
XMMHUYECKUH  BJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECHh
(omHOpOMHAsT U HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTE/IbHAs aTOMHas W
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAsh Macca, MaccoBas
JIOJIsI XMMUYECKOTO AJIEMEHTa B COCJAMHEHUHU, MOJIIPHBIH 00BEM, OKCHJI, KHUCIIOTA,



OCHOBAHHE, COJIb, 21eKMPOOMPUYAMETbHOCHYL, CTEICHb OKUCICHNUS, XMMUYECKas
peakius, Ki1acCupUKALMs peakuii: peakuud COeAMHEHUS, peaKuu Pa3IoKEeHus,
peaKkuy 3aMEIIEHHUs, PEaKkIuh OOMEHA, DK30- M JHIAOTCPMHUYECCKHE PEaKIIHH;
mennogol 3¢pghekm peakyuu; SIPO aTOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHas
opOuTanb, paadyc aroMa, XHUMHUYECKasl CBsI3b, TMOJSpHAas U HEMOJspHas
KOBaJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KATMOH, aHUOH, PACTBOP, MaccoBas J0Js
BelecTBa (MPOLICHTHASL KOHIIEHTPAIlKs) B paCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHH (CM. 1. 1) 1
MIPUMEHSThH 3TU MOHSATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAILICHUI;

HCIIOJTh30BaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTaBIICHUS (DOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUi, F3JIEKTPOHHOTO OanaHca;

ONpENEIATh BaJ€HTHOCTh aTOMOB 3JICMEHTOB B OHMHAPHBIX COCIUHCHUSIX;
CTENCHb OKHCJICHUSI DJJIEMEHTOB B OWHApHBIX COCJAMHEHHUSAX C OIMOPOM Ha
ONpPENEIICHNS, B TOM YHCII€ CTPYKTYPUPOBAHHBIE; MPUHAJICHKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COCAMHEHHM 1o (opMyiaMm; BHUJ XUMHUYECKOH CBSI3U
(KoBaJIeHTHAs! U MOHHASI) B HEOPTAHUUECKUX COCTMHECHUSIX;

UMETh MPEACTABICHUE O CHCTEME XMMHUUYECKUX 3HAHUN, YMETh C OMOIIBIO
YUHUTENS] TPUMEHATH CUCTEMY XHUMHWYECKUX 3HAHHWM, Uil YCTAHOBJICHHS
B3aMMOCBSI3H MEXIY U3YYEHHBIM MaTEPUATIOM U IMPU MOJTYYEHUU HOBBIX 3HAHUU, a
TaK)Ke MpHU paboTe ¢ UCTOUHUKAMU XUMHUUYeckor nHopmaiuu. OprUeHTHPOBATHCA
B TIOHATUSIX W ONEPUPOBATH HMMH Ha 0a30BOM YpOBHE, MPUMEHSATH MPHU
BBINIOJTHEHUHM Y4YEOHBIX 3aJlaHMl U PEIICHWH PaCueTHBIX 3ajlad C ONOopoll Ha
AITOPUTM YYE€OHBIX JCHCTBUM M3yUYEHHBIC 3aKOHBI U TEOPUM: 3aKOH COXPAHEHUS
Mmaccel, [lepuonnuecknit 3axkon [I.M. MenaeneeBa, 3axkon nocmosncmea cocmaaa,
3aKOH ABOrajpo; aToMHO-MoJIeKyJsipHass Teopus. COOTHOCUTh OO0O3HAYCHWS,
KOTOphIe UMeroTCsl B Tabnuie «llepuoguyeckas cucreMa XUMHUYECKUX AJIEMEHTOB
J. WN. MengeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, oOIIee YHCIO JJIEKTPOHOB H
pacrpeneneHre Uux Mo 3JIEKTPOHHBIM CJIOSM);

KJIacCU(UIIMPOBATh XWMHUYECKUE JJIEMEHTBI; HEOPraHWYECKHE BEIECTBA;
XUMUYECKHE peakiuu (1o YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TerIoBoMy d(QexTy, M0 HU3MEHEHUI0 CTENEHU OKUCIEHUS XUMHUYECKHUX
AJIEMEHTOB) C OTIOPOI Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKJAasl OMNUCAHUE MPUMEPAMU MOJEKYISPHBIX
YPABHEHHM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OMIOPOU HA CXEMBI;

MIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTM OT HX COCTaBa U
CTPOCHUS; BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX NPEBpAlICHUN B Pa3IUUHBIX
YCJIOBUSIX TIOCJIE TMPEIBAPUTEIHHOTO 00CYKIECHUS C TIEAarorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MAacCCOBYIO JIOJI0O XHMUYECKOTO 3JIEMEHTa Mo (opmyjie COSAUHEHUS; MacCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 110 YPABHEHUID XMMHUYECKOU
pEaKIMu C ONIOPOM Ha aJrOPUTM;

2
3necs u ganee KypcuBOM 0003HAYAIOTCS TUIAHUPYEMBIE IPEAMETHBIE PE3yIbTaThl, KOTOPhIE MOTYT OBITh
MMOTEHIMAJIBHO TOCTUTHYTH oOydatommmcs ¢ 3I1P, HO He ABIAIOTCS 0043aTeNbHBIMH.



IPUMEHATh OCHOBHBIE OINEPALMU MBICIUTENBHON AEATEIbHOCTU — aHAJIU3 U
CHUHTE3, CpaBHEHHME, 0000IIeHue, cucTeMaTh3alus, Kiaccu(ukalus, BbISBICHHE
MPUYUHHO-CIEJACTBEHHBIX CBSI3€d — I W3Y4YEHUs CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIH; €CTECTBEHHO-HAYYHbIE METO/bI NO3HAHUS — HAOIIOACHUE,
U3MEpPEHUE, MOJCIHUPOBAHME, DKCIIEPUMEHT (PeanvbHblii U MbICIEHHbIU) TIOA
PYKOBOJICTBOM I1€/1arora;

CJIEIOBATh IIpaBWJIaM MOJIb30BaHUS XUMUYECKOW NOCYA0N U 1a00paTOPHBIM
000py0OBaHUEM, a TAK)Ke MpaBUIaM OOpallleHUsI C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSMHA 1O BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO
NOJYyYEHUIO U COOMpaHMIO ra3000pa3HBIX BELIECTB (BOJOpPOJA M KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MACCOBOM J0JIEM PACTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh U  MPOBOAUTh XMMHMUYECKHE DSKCIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB ILEJIOYEH W KHUCIOT C IIOMOIIBIO HHAMKATOPOB
(;makmyc, ¢eHondranent, METUIOPAHXK U JIp.), MOATBEPKAAIOIMINX KauyeCTBEHHBIN
COCTaB HEOPraHMYECKHX BEUIECTB (KAUECTBEHHBIE pEaKUUU Ha MOHBI) MOJ
PYKOBOJICTBOM II€/1arora.

9 KJIACC

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHN: XUMUYECKUI
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWUOH, IMPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMUYECKasl peaKius, XUMHUYECKasi CBS3b, Mennio8ou 3¢)ghekm peaxyuu,MOib,
MOJISIPHBIN O0BEM, PaAcTBOP; DIEKTPOJIUTHI, HEIIEKTPOIHUTHI, JIEKTPOIUTHUECKAS
JTUCCOLIMAIIMS, PEAKIIMM MOHHOTO OOMEHa, KaTalu3aTop, XumMuieckoe pasHosecue,
obpamumvlie u Heobpamumble peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKuuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE M  BOCCTAaHOBJICHUE,
ajuiotponusi, amMpOTEpPHOCTh, XUMHUYECKass CBsI3b (KOBaJICHTHasi, HWOHHAas,
METaJuIMuecKas), KpPUCTAJUIMYECKasl PEIIETKa, KOppo3us Memaslos, Chlaebl;
CKOpPOCMb XUMUYECKOU peakyuu, npenenbHo ponyctumas koHuentpamus (ITK)
BEILIECTBA;

WUTIOCTPUPOBATH B3AaMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHM (CM. T1. 1) 1
NPUMEHSTH 3TH HOHITHUS MPU ONMCAHUH BEUIECTB U UX PEBPALICHUN;

UCIIOJIb30BaTh 3HAKU W CUMBOJIBI [ (DUKCAIIMU Pe3yJIbTaTOB HAOJIIOICHUI,
cocTaBieHHs] (GOpMyNl BEHIECTB M YpaBHEHUW XMMHUYECKUX pPEaKIui, 3arucu
JAHHBIX  yclnoBUM 3amad. Mcmonb3oBaTh  00O3HA4YEHUs, UMEIOIIUECS B
[Tepuonuueckoii cucreme u TabIUIE PACTBOPUMOCTH KUCIOT, OCHOBAHHUM U COJICH
B BOJI€ JIJI51 BHITIOJTHEHUS 3aJJaHUN.

ONPENETATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX AJIEMEHTOB B
COEAMHEHUAX PA3JIMYHOrO COCTABA; NMPUHAIIECKHOCTh BEMIECTB K ONPENCIEHHOMY
KJIACCy COCIMHEHUWM C ONOpPOM HA  OIPEHENEHHUs, B  TOM  YHUCIIE
CTPYKTYpUPOBAHHBIC; BHUJbl XUMHYECKOW CBSI3M  (KOBaJCHTHAas, HWOHHAas,
METaJIJTMYECKasi) B HEOPTaHMYECKUX COCAMHEHUSX; 3aps]l MOHA MO XMUMHUYECKOU
dopmyne; xapakTep cpelbl B BOJHBIX PACTBOpPAaxX KHUCJIOT W IIEJIOYeH, mun
KpUCMAIIU4eCKolt peuémky KOHKPemHo20 euecmasa,

packpeiBath cMmbici  [lepuomuueckoro  3axkona .M. Menneneesa



JEMOHCTPUPOBATh €r0 MOHUMAHME: ONUCHIBAMb U XAPAKMepUu3068ams TaOINYHYIO
dopmy Ilepuoanueckoid CUCTEMbl XHUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHas noArpymnmna (A-rpymnmna)» u «modouynas noarpynmna (b-rpynmna)», mansie u
OOJNBIIIE  TIEPUOMBI; COOMHOCUMb  O0O3HAYCHUS, KOTOPHIE HUMEIOTCS B
MEPUOANYECKON TaOJIHIE, C YUCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj fjpa, oOIlee YUCIO DJIEKTPOHOB H
pacrpeieseHue uX Mo 3JIEKTPOHHBIM CIIOSIM); 00bACHANMb 00IIHNE 3aKOHOMEPHOCTH
B M3MEHEHUU CBOWCTB XMUMHUYECKUX SJIEMEHTOB M UX COCIUHEHUN B Mpenenax
MaJIbIX MEPUOJIOB U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHUS UX AaTOMOB;

KJIacCU(PUIMPOBATh XUMHUYECKHE DIIEMEHTHI; HEOPTAaHMUYECKHE BEIECTBA;
XUMUYECKHUE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOUIUX B PEAKIIMH BEILIECTB, MO
TerioBoMy 3(MQeKkTy, MO UZMEHEHUIO CTEMECHEH OKHUCICHHUS XUMHYECKUX
AJIEMEHTOB) C OMOPON HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHenuPUUIecKue XHUMHUYECKHE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIash OIMUCAHUE IMPUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN C
OIIOPOM Ha CXEMBI;

COCTABJISITh ~ YPABHEHUSI  DJCKTPOJUTUYECKOW  JUCCOLMAIIMM  KHUCJIOT,
HIEJI0YEI N COJIeH; IOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM HOHHOTO OOMEHa;
YpaBHEHUSI PEaKIUi, MOJITBEPKIAIONINX CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3U
MEK]ly BEIIECTBAMU Pa3JIMYHBIX KIaCCOB;

pPacKpbhIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUHN
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCa ITUX PEaKIIUi;

IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS;
BO3MOXHOCTH TPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI MOCIE MPeBAPUTEIHLHOTO
00CYXIEeHHUS C TIeAarorom;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIO0 XMMHYECKOrO 3JeMeHTa Mo (opMyse COSAUHEHUS; MAcCCOBYIO
JIOJIF0 BEIECTBA B PACTBOPE; MPOBOAUTH PACUYEThl MO YPaBHEHUIO XMUMHUYECKOU
PEAKLMH C ONTIOPOM HA AJITOPUTM;

cJe0BaTh MpaBUjIaM MOJIb30BaHUSI XUMHUYECKON MOCYI0M U JJaO0paTOpHBIM
00OpyZ0BaHUEM, a TaKXKe MpaBUIaM OOpaIlleHUsI C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMHA TI0 BBIMIOJIHEHUIO JTA0OPATOPHBIX XMMHYECKHX OIBITOB TIO
MOJIYYCHHIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOJUTH PEAKIIMH, TTOATBEPKAAIONTNE KaYeCTBEHHBIN COCTAB Pa3IMUHbIX
BEILIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPUI- OpOMUI-, HOAUI-, KapOOHAT-,
docdar-, cumkar-, cyibdar-, TUAPOKCUI-UOHBI, KATUOHBI AMMOHHUS U UOHBI
U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPax HEOPraHUYECKHUX
BCILIECTB,;

MPUMEHSATH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JACSITEIBPHOCTH — aHAU3 U
CHUHTE3, CpaBHCHHE, OO0O0OIIECHHE, CHCTEMaTH3aIlMI0, BBISIBICHUE IPUYUHHO-
CJIECTBEHHBIX CBS3€W — ISl U3YUEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINIM;
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAHWS —  HAOJIOJCHUE, W3MEpEHUeE,
MOJICTTUPOBAHUE, AKCIIEPUMEHT (peasIbHBIM " MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KoaundecTBO 9acoB DJIeKTPOHHBIE
Ne HanmeHoBaHMe pa3ie/ioB U Konrpoa 0 (uudpossbl)
n/n TeM MPOrpaMMBbl Bcero | bHBIE paRquec 00pa3oBaT/ibHbIE
padoTbI KHE PADOTRL | hecypent
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHSA
Xumust — BakHas o0J1acThb
€CTECTBO3HAHHUS U Bubmorexa LIOK
1.1 N 5 0 2 https://m.edsoo.ru/7f418
MPAKTHYECKOU JeATEeTbHOCTH 37c
yeJI0BEKA -
bubnunoreka LIOK
1.2 Bemecrsa u xumirieckue 15 1 0 https://m.edsoo.ru/7f418
peakuu 37¢
Wroro mo paszneny 20
Paznen 2. BaxHeiilme npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
bubmuorexa [IOK
2.1 Bosnyx. Kucnopon. Ilowsrue 6 0 0 https://m.edsoo.ru/7f418
00 okcumax 37c
bubmnoreka IIOK
2.2 Bozopon.Howsrue o kucnorax 8 0 1 https://m.edsoo.ru/7f418
H COJIAX 37c
bubmuorexa [JOK
2.3 Boza. Pacteoper. Ionsree 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHUAX 37C
bu6anoreka LIOK
2.4 OcHOBHbIC K1aCCH! . 11 1 1 https://m.edsoo.ru/7f418
HEOPraHUYECKUX COCAMHEHUI 37c
Hroro mo pazneny 30

Pazpnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx 3j1ementos /1. U.
MemnpeneeBa. Ctpoenune atoMoB. XuMHYecKasi CBsi3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PEAKINU

[Tepuonnueckuii 3aKOH U

bu6nuorexa [IOK
3.1 Hepuomraeckas cucrema 7 0 0 https://m.edsoo.ru/7f418
XUMHYECKUX 31eMeHTOB JI. U. 37c
MenneneeBa. CTpoeHue aToMa -
XHMHYECKas CB3b. bu6anoreka LIOK
3.2 OKHCIIUTETBHO- 8 1 0 https://m.edsoo.ru/7f418
BOCCTAHOBUTEJIBbHBIE PEAKIIUU 37c
0 0 bubnunorexa LIOK
Uroro mo pazneny 15 https://m.edsoo.ru/7f418
37c
but6mmorexa [IOK
PesepBHoE Bpems 3 1 0 https://m.edsoo.ru/7f418
37c
OBHIEE KOJIMYECTBO YACOB I1O 68 4 5

ITPOTPAMME
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9 KUIIACC

KoJsmnuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U Konrtpoa | Ipakruu (undposbie)
n/n TEM NMPOrpaMMbl Bceero bHBIC ecKue oﬁpasoBaTeﬂmee
padoThI padoThI pecypebl
Pa3nes 1. BemecTBo U XuMuuyeckue peakuumn
[ToBTOpEeHME U yroyOneHmne bubnmoreka [JOK
11 3HAaHUH OCHOBHBIX Pa3/ciiOB 5 1 0 https://m.edsoo.ru/7f41a6
Kypca 8 kiacca 36
OcHOBHBIE 3aKOHOMEPHOCTH Bubmnorexa LHOK
1.2 o 4 0 0 https://m.edsoo.ru/7f41a6
XUMHUYECKUX PEaKIUi 36
DNEeKTPOIUTHYECKAs bu6muoreka [IOK
1.3 qucconmanus. XMMUYECKUE 8 1 1 https://m.edso00.ru/7f41a6
peakIuu B pacTBOpax 36
Uroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
OO6mas XxapakTeprucTruKa bubnuorexa [IOK
2.1 XUMHYECKHUX DJIEMEHTOB 4 0 1 https://m.edsoo.ru/7f41a6
VIIA-rpynnsl. 'anorenst 36
OO1ast XxapaKTepHUCTHUKA
XI/Il\tIIII/IHGCKEX 3n§MeHTOB bubanorexa LIOK
2.2 . 6 0 0 https://m.edso0.ru/7f41a6
VIA-rpynnet. Cepa u eé 36
COCIMHEHHS =
OO1as xapaKTepruCcTUKa
XHE/I%CKEX 3J1§MeHTOB VA- Bubmmorexa HOK
2.3 7 0 1 https://m.edsoo.ru/7f41a6
rpynibl. A30T, pocdop u ux 36
COCIMHEHHS =
OO1ast XxapaKTepHUCTHKA
XI/II\I/_I[II/I‘IGCKII/)IX 3n§MeHTOB bubmmorexa LIOK
2.4 8 1 2 https://m.edso00.ru/7f41a6
IVA-rpynmel. Yraepon u 36
KPEMHUH ¥ X COCTMHCHHUS =
Hroro no pasneny 25
Pa3nen 3. MeTaabl 4 HX COeAMHEHUS
bu6anoreka LIOK
3.1 OO1me cBoiicTBa METAIOB 4 0 0 https://m.edsoo.ru/7f41a6
36
Baxxneiinine MeTaibl U UX bubanorexa [JOK
3.2 16 1 2 https://m.edsoo.ru/7f41a6
COEMHEHHS 36
Hroro no pasneny 20
Paznen 4. Xumus u okpy:kamomas cpeia
BemecTBa 1 maTepuaisl B brbmiorexa LIOK
4.1 3 0 0 https://m.edsoo.ru/7f41a6
JKM3HH YET0BEKA 36
Hroro mo pasneny 3
bubnunoreka LIOK
Pesepsroe Bpems 3 ! 0 https://m.edsoo.ru/7f41a6
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OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME
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