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[TOACHUTEJIBHAA 3AIINCKA

OdenepanpHas paboyas TporpaMma IO XUMHU JJIs  OOy4aromuxcs ¢
3aJIep KKoN mcuxudeckoro pasputus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIETO
oOpa3oBaHUs TMOATOTOBIEHAa Ha ocHoBe denepanbHOr0 roCcyIapCTBEHHOTO
oOpa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO oOmiero ooOpazoBanus ([Ipukas
Munnpocenienus Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O0O0),
denepanbHON ananTUPOBAaHHONW 00pa30BaTEILHON MPOrpaMMBbl OCHOBHOTO OOIIETo
oOpa3oBaHusl sl OOy4aroluIuxcsi ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI
(ITpuxa3z Munnpocsenienusi Poccuu ot 24 HosiOpst 2022 1. Ne 1025), denepanbHoit
paboueli mporpaMMmbl OCHOBHOTO 0011ero oOpa3oBaHHs MO Y4€OHOMY IpeIMETy
«Xumusny», PenepanbHOil MPOrpaMMbl BOCIIMTAHMS, ¢ YYETOM PACIIPEACIICHHBIX 110
KJlaccaM TIpOBEpsieMbIX TpeOOBaHUM K pe3ynbTaraM ocBoeHusi DenepanbHON
aJlalTAPOBAaHHONW 00pa30BaTeNbHON MpOrpaMMbl OCHOBHOTO OOIIETr0 0O0pa3oBaHUs
Uil OOy4aroluxcsi C  3aJ€pKKOM TMCHUXUYECKOTO pa3BUTUS U DIIEMEHTOB
COJEP)KAaHMSI, MPEACTABICHHBIX B YHUBEPCAJIbHOM KOIU(HUKATOpPE MO XUMUH,
Konuenmuu mnpenogaBanus y4deOHOro mnpeamera «XUMHs» B 00pa30BaTEIbHBIX
opranuzauusx PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

[Iporpamma mo XxumuM pa3paboTaHa C UENAbIO OKa3aHUS METOIUYECKOU
MOMOILY YYUTEIO B CO3aHUU paboyell mporpaMmsl 1o y4eOHOMY MpPEIMETY.

YueOHblii npeaMer  «XUMHS»  BXOAUT B MPEIMETHYHO  00JacTh
«EcTecTBEHHOHay4YHbIE  NPEAMETBH». B cuUCTEME  e€CTECTBEHHOHAYyYHOTO
oOpa3oBaHMsI XUMUS KaK y4eOHbII MMpeAMET 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUU
3aKOHOB MPHUPOJIbI, POPMUPOBAHUU HAYYHOW KapTUHBI MHpPA, CO3JAaHUU OCHOBBI
XUMHYECKUX 3HAaHUM, HEOOXOIMMBIX JJii MOBCEIHEBHOM JKU3HH, HAaBBIKOB
3I0pOBOro M 0e30macHoOro Jis 4YeJoBeKa M OKpyKawlled ero cpeinbl oOpasza
YKWU3HM, & TAK)KE B BOCIIUTAHUH 3KOJIOTUYECKOMN KYJIBTYPBI.

YcnemHocTh M3y4eHUsT XHMHMHM CBSI3aHA C  OBJAJACHUEM XUMHUYECKHM
A3BIKOM, COOJIIOJIEHMEM TMpaBWyl Oe30MacHOM pabOThl TpPHU  BHINOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTa, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XUMHUU C
JPYTUMU IIPEIMETAMH IIKOJBHOTO Kypca.

[Iporpamma BkJItOYaeT B ce0s OCHOBBI HEOPTraHMYECKOW M OpraHUYeCcKOM
xumuu. ['maBHOW wuzaeel mMporpaMmbl SBISIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA
OMOPHBIX 3HAHUHN MO XMUMHH, BEIPAXKEHHBIX B (h)OPME, COOTBETCTBYIOIIEH BO3pacTy
OOyYarOIINXCS U UX 0COOBIM 00pa30BaTEIBHBIM MTOTPEOHOCTSIM.

B coxmepxaHuum JAHHOTO Kypca MPEICTaBIEHbl OCHOBOIOJATAIOIINE
XUMHUYECKHE TEOPETUUECKUE 3HAHMS, BKIIFOUAIOIINE N3yYEHHE COCTaBa U CTPOEHUS
BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHUS, IPOTrHO3UPOBAHUE CBOMCTB
BEILIECTB, MCCIECIOBAHUE 3aAKOHOMEPHOCTENM XUMHMUYECKUX IPEBPAICHUM U ITyTEH
YIPABJICHHS UMH B LEJISIX MTOJTYYEHUS BEECTB U MAaTEPUAIIOB.

TeopeTnyeckyto OCHOBY H3yYEHHsS HEOPTraHWYECKOHM XWUMHUU COCTABIIAET
aTOMHO-MOJIEKYJIsIipHOE YyueHue, llepumommnueckuii 3akon J[.M. MenneneeBa c



KPaTKMMHM CBEJICHHUAMH O CTPOCHHHM aToMa, BUJAX XHUMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEAKIUN.

B wu3yyeHum Kypca 3HauuTEIbHAas pOJIb OTBOJUTCS XHUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEJICHUIO MPAKTUYECKUX M JIA0OPATOPHBIX padOT, OMHCAHUIO
pe3yibTaTOB YYEHUYECKOTO OKCIIEPUMEHTA, COOJIIOJICHUIO HOPM U TIPaBUII
0e3omacHol paboThl B XUMHYECKOH J1abopaTopu.

Peanuzanus gaHHOM mporpaMMmbl B Tpoliecce OOydYeHHsS TO3BOJIUT
oOyuatomumcsi ¢ 3I1P ycBouTh KiIIO4EBbIE XUMUYECKHUE KOMIIETCHIIUU U TOHSITH
pOJIb M 3HAYEHUE XUMUU CPEIU APYTHX HAYK O MPUPOJIE.

N3ydenne XuMun croco0CcTByeT (POPMUPOBAHUIO Y O0YUAIOLTUXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHHUIO OOIEHAYYHBIX METOJOB (HaONIO/EeHUE, HU3MEpEHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE), OCBOCHUIO IPAKTUYECKOTO TPUMEHEHHUST HAYUHBIX
3HAHUM, OCHOBAaHHOTO HAa MEXXIPEAMETHBIX CBS34X C npeaMeramu « OKpyKaromun
mup», «®Pusuka», «buonorus», «l'eorpadpus», «Marematuka» u (GopMuUpyer
KOMIIETEHIIMM, HEOOXOIuMBbIE [UJIsi NPOAODKEHHs o00pa3oBaHus B 00JacTu
€CTECTBEHHBIX HayK.

N3ydyeHne XuMuU CHocoOCTByeT pa3Butuio y oOyyatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXE€HHUs, (PYHKIHMOHAIBHONH TI'PAaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTHUYECKHU aHAIU3UPOBATh MH(POPMAIIHIO, IIPEICTABICHHYIO B
paznuuHbIX (popmax. 3HAUMMOCTh NpeaMeTa s Pa3BUTUS  KUZHEHHOU
KoMmreTreHmu oOyvaromuxcss ¢ 3[IP  3akmioyaeTrcss B YCBOGHHHM OCHOBBI
XUMUYECKUX 3HAHUWA, HEOOXOAMMBIX JJIg TOBCEIHEBHOW IKU3HH; HaBBIKOB
3I0pOBOTO0 M 0€30MacHOro JUIsl YeJlOBeKa M OKpY)Kawllew ero cpenbl oOpasa
XKU3HH; (POPMUPOBAHUU IKOJIOTHUECKON KYJIbTYPHI.

[Iporpamma oTpaxkaeT conepxaHue oOydeHHs MpeaIMeTy « XUMUS» C YIETOM
0coObIX oOOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs c¢ 3I[IP. Omnagenue
y4E€OHBIM TPEaIMETOM «XHUMHUS» TPEACTABISAET ONPEIEICHHYI TPYIHOCTb IJIs
obyuarommxcst ¢ 3[IP. D10 cBSI3aHO C OCOOCHHOCTSAMHM MBICIUTEIBHON
NESTEIIbHOCTH, TMEPUOJUYECKUMHU KOJIEOaHUSMU BHHMMAHUSA, MaJbiM OO0BEMOM
namsTH, HEJOCTaTOYHOCThIO  OOINEero  3amaca  3HaHUM,  TMOHUKEHHBIM
MI03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOT0O Pa3BUTHS.

Jlyist ipeotoyieHnsi TPYJIHOCTEH B M3YYEHUH Y4eOHOTO TpenMera « XUMHU
HeoOxoaMMa ajantanus o0beMa U XapakTepa yd4eOHOro Marepuaia K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JITAHHOM KaTeropuu OOYy4alolUXCs, y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIPEIMETHBIX CBS3€H, MOCTENEHHOE YCI0KHEHHE U3y4YaeMoro MaTepuania.

[Ipy u3ydyeHHH XUMUU HEOOXOJMMO OCYHIECTBISATh B3aMMOJEHUCTBHE Ha
TOJINCEHCOPHOM OCHOBE.

Teopernueckuii  Marepuaig  pEKOMEHAYETCA  M3y4daTb B IIpoLecce
IPaKTUYECKON JESITENbHOCTU. BO3MOMXHO BBIJIEJIEHUE OTIEIbHBIX YPOKOB Ha
peleHne 3a7ad B CBA3HM CO CIIOKHOCTBIO aHaln3a Tekcta oOyuatomumucs ¢ 3I1P.
Oprannyeckoe €IUHCTBO TMPAKTUYECKOM M  MBICIUTENBHOW J€ATEIBbHOCTH
oOy4arolmuxcss Ha YpOKax XUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOGHHIO Oa3MCHBIX XUMHUYECKHX 3HaHUNW W yMmeHuil. Ocoboe BHUMaHHE MpPH
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U3YYEHUU XUMHUH YIEISIETCS U3YUYEHUI0 «CKBO3HBIX» MOHATHH U (HOPMHUPOBAHHIO
HaBbIKa CTPYKTYPUPOBaHUs MaTepuaa.

[enu u 3agaun 3y4eHust yaueOHOro rnpeamera « XUMHsD)

OOmue nenu MU3ydyeHUs ydyeOHOro mnpeaMera «XUMHs» IPEACTaBICHbl B
®enepanbHoil paboueil mporpamMme OCHOBHOrO o001mero ooOpazoBaHus. OHH
aKTyaJIM3UPOBAaHbl C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
oOpa3oBaHMsI, HAIPaBICHHOCTH OOY4YeHMs Ha pa3BUTHE M CaMOpPa3BUTHE
JUYHOCTH, (popMHUpOBaHHE €€ MHTEIUIEKTA U 00IIel KyabTyphl. O0ydeHHe YMEHUIO
YUUTHCSA M TPOAOJIKATh CBOE 00pa30BaHHE CAMOCTOSATEIHHO B HACTOSIEE BpeMs
SBIIICTCSL OJHOW M3 BaKHEMIUX (DYHKIUH y4eOHBIX MPEIMETOB, B TOM YHUCIE U
«XuMun».

Jlist oOyuaronuxcest ¢ 311P, Tak ke, kKak U JJIs HOPMaTUBHO Pa3BUBAOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOLIMX OCHOBHYIO  OOpa3oBaTelbHYI  MPOrpaMMy,
JOMUHUPYIOIEE 3HAaUEHHE MPUOOPETAIOT TaKUE 1IEIIU, KaK:

(opMUpOBAaHUE HUHTEIJIEKTYalbHO PpPa3BUTOM JUYHOCTH, TOTOBOM K
COTPYAHUYECTBY, = CaMOCTOSITEJIbHOMY  TPUHATHUIO  pEHICHUH,  CIOCOOHOM
alaliTUPOBATHCSI K OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HHU;

HalpaBJIeHHOCTh O0OyYEHHUs] Ha CUCTEMaTHYECKOEe MPUOOIIEHUE yJaluxcs K
CaMOCTOATEJIbHOM ITO3HABATEIBHOW JEATEIBHOCTH, HAayYHBIM M IPAKTUYECKUM
METOaM TMO3HaHusA, (GOPMUPYIOLUIMM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMHUH,

obecrieueHre yCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYaromUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), MMEIOIIMX YHUBEPCAIBbHOE 3HAYEHUE ISt
Pa3IUYHBIX BUJOB JIESTEIBHOCTH;

dopMupoBaHuE yMEHUN OOBSCHATH W OLICHUBATH SIBJIICHUS OKPYXAIOILIEro
MHUpa Ha OCHOBaHHWH 3HAHUH U OIIbITA, OJYYEHHBIX IIPU U3YYEHUH XUMUU;

dbopMupoBanue y  OOy4aromuXcsi  T'yYMAaHUCTHYECKUX  OTHOIICHUIA,
NOHMMAaHUsl LEHHOCTHM XUMHUYECKUX 3HAHUM [ BbIPAOOTKH SKOJOTUYECKU
1enecoo0pa3Horo MoBeNeHUsT B ObITY U TPYJOBOM JEATEIBHOCTH B IEJAX
COXPAHEHMSI CBOETO 310POBBS U OKPYKAIOLIEH IPUPOIHOM CPEbI;

pa3BUTHE MOTHUBALIMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHMS OOILEUENIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUis M HANPABICHHOCTH JajJbHEHIIEro
oOy4JeHMUsI.

Kypc HampaBieH Ha pelleHHe CIEQyIoNMX 3a7ad, oOecreunBarouux
peanu3alrio JIMYHOCTHO-OPUEHTUPOBAHHOTO U JIESTEJIbHOCTHOTO TMOJIXOJI0B K
oOyuenuto xumuHM oOywatomuxcsi ¢ 3P Ha ypoBHE OCHOBHOTO OOIIEro
o0pa3oBaHus:

(opMupoBaHrE TIEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHU O
BELIECTBAX, MX IMPEBpPAlICHUSX M MPAKTUYECKOM NPHUMEHEHUH; OBJIAJECHUE
MNOHATUIHBIM aIIAPaTOM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHME OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHUYECKOM HayKH Kak
o0lacTd ~ COBPEMEHHOTO0  €CTECTBO3HAHHA,  XUMHUYECKHX  MPEBPALLEHUI



HEOPTaHWYECKHUX U OPTaHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUI JKHBOU U
HEXUBOU NPUPOJIBI; YITyOJIeHHE MPEACTABICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAMH  XHMHYECKOM TPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIN3UPOBATh U OOBEKTHBHO OLICHHWBATH XKU3HEHHBIC CUTYallMH, CBSI3aHHBIE C
XUMUEHN, HaBbIKaMU O€30I1acCHOr0 OOpalleHHs] C BEIIECTBAMH, MCIIOJIb3yEMbIMU B
MOBCEAHEBHOM JKMU3HU; YMEHHUEM aHAJM3UPOBaTh M IUJIAHUPOBATH HKOJOTUYECKH
0e30MmacHOe MOBEJCHUE B LEISIX COXPAHEHUS 3/I0POBbs U OKPY>KAIOIIEH Cpebl;

dopMupoBaHHE  yYMEHMI  YCTAaHABIMBATh  CBSI3U  MEXKIY  pPEaJbHO
HAOIFIOJAEMBIMH XUMHUYECKUMH SIBJICHUSMHA WM TIPOIECCAMH, TPOUCXOASIIUMHA B
MUKPOMHUPE, OOBSICHATh MPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh WX
CBOMCTB OT COCTaBa M CTPOCHHMS, a TAKXKE 3aBUCUMOCTH MPUMEHEHHS BEIIECTB OT
X CBOICTB;

MPUOOPETEHUE ONBITA WCIIOJB30BAHUSA PA3IUYHBIX METOMOB HM3yUCHHUS
BEIIECTB, HAOJIONEHUS 3a MX MPEBPANICHUSAMHU MPHU MPOBEICHUU HECIONKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C MCIOJIB30BAaHUEM JTAOOPATOPHOTOo 000PYIOBaHUS U
puodoOpOB;

dbopMUpoBaHUE MPEACTABICHUN 0 3HAYCHUN XUMUYECKON HAYKH U PEUICHUU
COBPEMEHHBIX JKOJOTMYECKHX IMpolieM, B TOM 4YHCIE B MPEJOTBpALICHUU
TEXHOTEHHBIX U IKOJOTUYECKUX KaTacTpod.

OcobGenHocTH 0TOOpPA U aaNITALMHU Y4eOHOT0 MaTepuaJia o XUMHHU

OOyueHue ydeOHOMY TMpeaMeTy «XUMHUsS» HEO0OXOAMMO CTPOUTHh Ha
CO3/IaHMM ONTHMAJIBHBIX YCIOBUH JUIS YCBOEHHS MPOTPaMMHOTO MaTepuasa
oOyuatomumucs ¢ 3IIP. Bosbiioe BHUMaHHWE OHKHO OBITH YACJIEHO OTOOpY
y4eOHOTO Marepuajia B COOTBETCTBHHM C TMPUHIUIIOM JOCTYIHOCTH TIpH
coxpaHeHuH o01ero 6a3oBoro ypoBHs. OH JOJKEH IO COACPKAHUI0 U 00BEMY
OBITh aanTUPOBAHHBIM 151 oOyyatomuxcs ¢ 3[1P B cooTBeTCTBHM € MX OCOOBIMH
oOpa3oBaTenbHBIMH MTOTpeOHOCTIMU. ClieyeT 00JeryuTh OBJIaJICHUE MaTeprUaIoM
obyuaromumucs ¢ 3[IP mocpenctBoM ero  JAeTaIbHOTO OOBSICHEHUS C
CUCTEMAaTHYECKUM ITIOBTOPOM, MHOI'OKPATHOW TPEHUPOBKOM B IPUMEHEHUH 3HAHUM
C HCIOJIb30BaHUEM MPUEMOB AJITOPUTMU3AIMU U BU3YaJIbHBIX OMOp, OOy4EHUS
CTPYKTYPUPOBAHHIO MaTepHaIa.

Bonbioe 3HadeHuwe I TOJHOIIEHHOTO YCBOEHHUS Y4eOHOTro Marepuana
UMeEEeT OTNopa Ha MEKIIPEAMETHBIEC CBS3H BOMPOCOB, U3YYaEMbIX B IAHHOM Kypce, €
TaKUMU Y4eOHbIMH TpenMeramMu kak «['eorpadus», «Dusukay, «buomorusy».
[To3BossAst paccMaTpuBaTh OAMH M TOT K€ Y4EOHBIH MaTepuan C pa3HBIX TOYEK
3pEHUs, MEKITPEAMETHBIE CBSI3U CITOCOOCTBYIOT €r0 JIyYIllIEMYy OCMBICIEHHIO0, OoJiee
MIPOYHOMY 3aKPEIUICHHUIO TIOJTYICHHBIX 3HAHUN U IPAKTUICCKUX YMCHHM.

I[Ipy TmoOAroToBKE K ypOKaM YYHUTENIb JOJDKEH IPEAYCMOTPEThH
dbopmupoBaHue y oOyJaromuxcsi YMEHUN aHaJIu3UpoBaTh, CpaBHUBAThL, 0000IIATh
U3yJaeMblii MaTepuaj, IUIAHUPOBATh TNPEICTOSIIYI0 paboTy, OCYIIECTBISATh
CaMOKOHTpPOJIb. Heo0X0auMO MOCTOSIHHO CIEAWTHh 3a MPABUIIBHOCTHIO PEUYEBOTO
odopmieHus BeICKa3biBaHUM oOy4arommxcs ¢ 3I1P.

B cBsi3u ¢ 0coOEHHOCTSIMHM TIOBEJEHUS U JEATEIBHOCTH, O0y4aroUIuxcs C
3I1P (pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOAWM  CTPOKAUIIUI
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KOHTPOJIb COOJIIOZICHHUS TPaBUI TEXHUKH OE30MACHOCTH TPU MPOBEACHUU
Ja00paTOPHBIX pabOT B XMMHUYECKOM KaOWHETE.

IIpumepnubie BU/IBI aesATeJbHOCTH 00y4aroIuxcs c 3I1P,
00yCJIOBJIEHHbIE  0COOBIMH  00pa30BaTeJIbHLIMM  TNOTPEOHOCTAMHM |
o0ecrieyuBaIOIIMe OCMBICJIEHHOE OCBOEHHE COJAepP:KAHMU O00pPa30BaHUS 10
npeamMery « XuMHsh»

Coneprxanue BUIIOB jesTenbHOCTH oOydaromuxcesa ¢ 3[1P Ha ypokax xumuu
ONpeNeNsieTcsl WX O0cCOO0bIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTAMU. I[loMuMO
mupoko ucnoyibdyembix B @OII OO0 ob6mux ms Bcex OO0ydYaromMXCsS BHIIOB
JESITEIbHOCTH CIEAYET YCUIUTh BUABI JCSITEIbHOCTH, CIICHU(UIHBIC I JaHHOU
KaTeropuu  OoOydYaroImuxcs, [Uisi  00eCleYeHHs] OCMBICICHHOTO  OCBOCHUS
coJiepkaHusi 00Opa3oBaHMsI MO MPEAMETY: YCUJIIEHUE NPEeIMETHO-TIPAKTUYECKON
NEATEIbHOCTH C AaKTUBHM3alMEld CEHCOPHBIX CHUCTEM; 4YEpelIOBAaHHUE BHJIOB
JEATEIbHOCTH, 3aJCUCTBYIOIIMX pPa3jJU4YHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE
MaTepuaia ¢ ONOpPOM Ha aJIrOPUTM; «IIOIIArOBOCTh» B HM3YYCHUH MaTepuana;
HCITIOJIb30BAHUE JIOTIOJIHUTENIbHON BU3YalbHOM OMOpPHI (IJIaHBI, 00pa3iibl, CXEMBI,
mabyIoHbl, onopHble Tabmuibl). s pa3Butug y oOyuaromuxcs ¢ 3[IP ymenus
Jenatb  BBIBOJBI, (OPMUpOBaHUSI TPAMOTHOTO PEUEBOIO  BBICKA3bIBAHUS
HE00XO0JMMO UCNOJIb30BaTh OMOPHBIE clloBa U Kiuile. Ocodoe BHUMAHUE CIIEAYET
yAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MaTepuaia: COCTaBIIEHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJIEHHE TaOJMI], COCTaBJICHUE KiacCu(PUKamuu ¢
0003HAaYEHHBIMM OCHOBAHMSIMU JUIsl KJacCM(UKAMUM W  HANOJHEHUE UX
npuMepamMu U Jip.

[IpumepHas TemMaTuyeckas U TEPMUHOJIOTHYECKAs JIEKCHKA COOTBETCTBYET
®OIT O0O0.

Jist obyuaromuxcst ¢ 3IIP cylecTBeHHbIMU SABISIFOTCS MPUEMBI paOdOTHI C
JEKCUYECKMM MaTepuajoM mo mnpeamery. IlpoBoautcs cneuumanbHass pabota mo
BBEJICHUIO B aKTHUBHBIH CJIOBaph 00YYarOMIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHUH.
N3ydyaemble TEepMUHBI BBOJATCS Ha IOJUMCEHCOPHOW OCHOBE, 0OO0s3aTesbHa
BU3yalibHAs TOJICPKKA, aJTOPUTMBI PaOOTHI C OINpPEACICHUEM, OTOPHBIE CXEMBbI
JUTSL aKTyaJTU3aIiii TEPMHUHOJIOTHH.

MecTo y4eOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJaPTOM OCHOBHOTO 00IIero oOpa3oBaHUs YYEOHBIM MpeaMeT «XUMUSDY
BXOJIUT B MPEIMETHYIO0 00y1acTh «ECTEeCTBEHHOHAyuYHbIE MPEAMETh» U SIBISETCS
00s3aTENbHBIM ISl U3YUCHUS.

VY4eOHbIM IJIAHOM Ha €€ h3yueHue oTBeeHO 136 yueOHbIX YacoB — 0 2 4 B
HeJeo B 8 U 9 Kilaccax COOTBETCTBEHHO.

ConepxxaHue  y4yeOHOro nmnpeamera «XUMHUS», MPEICTABICHHOE B
denepanbHOi pabodeit mporpamme, cootBercTByeT I'OC OOO, pazpabdoTaHo C
yuetom DenepanbHOW OCHOBHOM 00pa3oBaTENbHON MPOTrpaMMbl  OCHOBHOTO
obmero oOpa3oBaHUsl 1O Yy4eOHOMY TpeaMeTy «XHUMHA», COOTBETCTBYET
®denepanbHO  aAaNTUPOBAHHOM  OCHOBHOM  00pa3oBaTeNbHOM  Iporpamme



OCHOBHOTO OOIIEro 00pa3oBaHUsl OOYYAIOMIUXCS C 3aEPKKOM TICUXHYECKOTO
pa3BUTHSL.

COJAEP)KAHUE YUYEBHOI'O ITIPEJAMETA «XUMMWA»

COJEP)KAHUE ObYUYEHNMA B 8 KITACCE

[TepBoHaUaIbHBIE XUMUUECKUE TTOHSATHS

[Ipenmer xumun. *Pons XxumMuu B KU3HU 4YenoBeka.™ Tena u BeliecTna.
du3nyecKue CBOMCTBA BEIECTB. ATpEraTHOE COCTOSIHUE BEUIECTB. *XUMUS B
cucteMe Hayk.* Ywucrtele BemectBa M cMecd. CnocoObl pa3jiefieHus CMecei.
[IpaBuna OGe3zomacHOro OOpailleHHWss C  BEIIECTBAMH U JAOOPATOPHBIM
obopynoBanueM. *TloHaTre 0 METO/Iax MO3HAHUS B XUMUU. ™

ATOMBI ¥ MOJEKYJIbl. XHWMHUYECKHE DJIEMEHThl. 3HaKu (CHUMBOJIbI)
XUMUYECKUX 3JIeMEHTOB. OTHOCUTENIbHAsT aTOMHasi macca. [IpocTeie U ClOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmysna. BajreHTHOCTh aTOMOB XUMHUYECKHUX HJIEMEHTOB.
*3aKOH MOCTOSHCTBA cOCTaBa BewlecTB.* OTHOCHUTENbHAs MOJIEKYJsIpHas Macca.
MaccoBast 10Jis1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUHU.

OuU3NUECKUEe W XUMUYECKUE ABJICHUS. XuUMHUYecKas peakuus. [IpusHaku
XUMHAUYECKUX PEAKIMUN. YPAaBHEHUS XUMHUUYECKUX DPEAKIUN. 3aKOH COXPAHEHUS
Maccel  BemecTB. Kilaccudukanuus  XMMHUYECKMX — peakuuil  (COeIMHEHus,
pa3JIokKEHUs, 3aMEILIeHHs, OOMEHA).

XUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW IIOCYAOH, C
npaBwiaMd paboThl B jaboparopuu U MpUEMaMH OOpalieHus ¢ J1abopaToOpHBIM
o0opynoBaHWEM; H3y4YCHHE MW ONHUCaHHWE (PHU3WYECKUX CBOWCTB 0OpasIoB
HEOPTaHWYECKUX BEIECTB; HaOMrofeHHE (Gu3nyeckux (TUIaBJIEHUE BOCKA, TasHUE
JbAa, pACTHPAHHUE caxapa B CTYNKE, KUTIEHWE U KOHJEHCAlUs BOJbl) U XUMHUYECKUX
(ropeHue cBeuM, MPOKATMBAHHE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE Mella C
KHUCITIOTON) SIBJICHUM, HAOIIOJICHUE W OMTMCAHKE MMPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuii (pa3noKeHHe caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTBHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuga meau (II) mpu HarpeBaHUM, B3aUMOJEHCTBUE
xkene3a ¢ pactBopom coiim Meau (I1));u3ydenne crnocoboB pasnencHusi cMmecen (c
MTOMOIIIIO MarHura, (dbunsTpOBaHUE, BhHITIAPUBaHUE, JTACTUJUISIITHS,
xpomarorpadusi), MTpOBEIEHUE OYUCTKU TIOBAPCHHOW COJIM; HAOIIOJEHUE W
OMHCAHUE PE3YJIbTATOB MPOBEICHUSI OMbITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MAacChl; CO3JJaHle MOZEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxueimme npecraBUTeNM HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razo. CoctaB Bo3nyxa. Kucimopoa — 3neMEHT U IpocToe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBOMCTBa. Peakiiuu TopeHust MPOCTHIX U CIOKHBIX BemiecTB. CiocoObl MOTydeHUS
KHCIIOpoZa B JlabopaTtopuu *M mpombinuieHHOCTH.* [lpuMeHneHnue Kuciopona.

[Tonsitue 06 okcupax. KpyroBopor kucinopoja B npupoje. *O30H — ajtoTponHas
8



Mou(UKAIHS KHCIOPO/a.

TernoBoit 3hdekT XUMHUECKOW peaklnH, TEPMOXUMHUUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakluu. TOIUIMBO: yrojib M METaH. 3arps3HeHUue
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpyuieHne 030HOBOro Cios.™

Bomopon — »snemeHT u mpoctoe BemiecTBO. Haxoxzaenwe Bojopoaa B
npupoze, GU3nYecKue U XMMUYECKHe CBOMCTBA (Ha MpUMeEpe B3aUMOJECHUCTBUS C
HEMETaUIaMH W OKCHJAMH METaJUIOB), NMPUMEHEHHE, *CrocoObl MOJydeHHs.™
[ToHsiTHE O KUCTOTAX U COJMSIX.

KomuuectBo BemiectBa. Mok, Monsipuas Macca. 3akoH  ABOrajpo.
Momnsipabiii 006€M Ta30B. Pacdersl mo xumudeckoit ¢gopmyne. Pacdersr maccoBoi
JOJIM XMMHYECKOTO 3JIEMEHTa B COEIMHEHHH, KOJUYECTBA BELIECTBA, MOJISIPHOU
MAaccChl, MOJSIPHOTO 00beMa ra3oB. Pacu€Thl 0 XUMHUUYECKUM YPaBHEHUSIM.

*@uznueckue cBoiicTBa BoAbl.* Boma. Ee coctaB, cTpoeHHE U MOJICKYIIBL.
*Boma kak pactBoputenb.* PactBopbl. *IloHATHE O HaCBHIIIEHHBIX U
HEHACHIIIEHHBIX pacTBopax. [loHsTHE pacTBOpUMOCTH BeliecTB B Boje.* Pacuer
MacCOBOM JOJIM BEIIECTBA B pacTBOpe (MPOLIEHTHAs KOHIEHTpamusi). MaccoBas
JI0JIA BEIIECTBA B pacTBOpe. *XMMUYECKHUE CBOIMCTBA BOJIBI (pa3sioKEHUE, PEaKIuu
C HaTpUeM, OKCHUIOM Kambliusa, okcuaoM cepbl (IV) peaknum ¢ metaimnamu,
KHUCIIOTHBIMH U OCHOBHBIMH OKcHuaamHu). [Tonsitue 06 ocHoBanusix. Ponb pacTBopoB
B MPUPOJIC U B KU3HHU 4YesoBeka. KpyroBopoT Boabl B mpupoje.* 3arpsisHEHHE
NpUPOJIHBIX BOA. OXpaHa U OUYKCTKA IPUPOJIHBIX BOJI.

Baxnelimme kiacchl HeOpraHuueckux coeauHeHui. Kiaccudukarus
HEOPTraHWYECKUX coeluHeHud. OKcuabl: cocTaB, Kiaccugukanus (KUCIOTHBIE,
OCHOBHBIE, *amM(]oTepHbIe, Hecoaeo0pa3yolMe - Ha MPUMEpPe OKCHJA YIJiepoja
(I1) u okcupna azora (I1)), HoMmenkarypa.* *IlomyueHne™ u XUMHUYECKUE CBOWMCTBA
OKCUJIOB (B3aUMOJICHCTBUE C BOJIOM, KHUCIOTaMu, Ienouyamu). (OCHOBaHUSI.
Knaccudukanums  ocHoBaHMil: mENOYM W HEPACTBOPUMBIE  OCHOBAHUSI.
Homenkiatypa ocHoBanui. Duznyueckrne M XMMHUYECKUE CBOWCTBA OCHOBAaHWU
(B3aMMOJIEHCTBHE C OKCHIAMH HEMETAJUIOB, KHCIIOTaMH, cojisiMu). *[lomyuenue
OCHOBaHMI1.*

Kucnorer: cocraB, knaccudukausi, HOMEHKIATypa, (Qu3nyeckue W
XUMHUYECKUE CBOWCTBA (B3aMMOJECHCTBHE C METalllaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBAHMSIMHU, COJIIMH, Ha TPUMEPE COJSTHOW U CEPHOM KHCIOT), *CrocOoObI
nonyuenust.* Psan axtuBHocTH MetawmioB H. H. bekeroa. Comu (cpemnue):
HOMEHKJIaTypa CoOJIeld, *CrocoObl MOJY4YEHUs™, B3aUMOJEHCTBHE COJIEH C
MeTaJIaMH, KUCJIIOTaMU, IIeJI0YaMH U COJISIMU, IPUMEHEHHE.

[lonsitue 006 amdorepHbIX THAPOKCHUIAX (HA TpUMEpe [UHKAa U
*aMOMUHHA®).  *XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE C KHCIOTAaMH H
1iesI04amMu, pasyioKeHUe MNPy HarpeBaHUM) U MoJTyyeHue. ™

I'eneTnueckasi CBA3b MEXAY KlacCaMd HEOPraHUYECKUX COEAUHEHHUM.
['eHeTnueckue psapl.

XHUMHUYECKUN SKCHEPUMEHT: KAYECTBEHHOE OIPENENIEHUE COAEPIKaHUS
KHUCTIOPOJIa B BO3JyXe; MOJyuYeHUE M M3yYEHUE CBOMCTB KUCIOPOAQ; HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HHUKHOBEHUS U
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MpEeKpalieHusl TopeHus (Mmoxapa); O3HAKOMJIEHHE C oOpasllaMh OKCHIIOB U
OMKMCAHHE MX CBOWMCTB; MOJYyYECHHUE U H3Y4YEHUE CBOWCTB BOJOpojJa (TropeHue);
HaOMofieHue  OOpa3lOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBaHUE
OCOOEHHOCTEM  pacTBOpPEHHsS  BEUIECTB C  PAa3jIM4YHOM  PaCTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MaCCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA; B3aUMOJIEUCTBUE BOABI C MeTaulaMH (HATPHUEM U KaJbIUEM)
(BO3MO>XHO HCIIOJIb30BAaHUE BUACOMATEPUAJIOB); OMpPEIENIEHUE PacTBOPOB KUCIOT
U IIEJI0YEil ¢ MOMOIIBI0 UHANKATOPOB; HCCIEA0BaHNE 00Pa3I[0B HEOPTaHMUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB; HAOIIOJICHHE W3MEHEHHS OKPACKH MHIUKATOPOB B
pacTBopax KHCJIOT U IIeNoveil; u3ydeHwe B3aumopenctBus okcuaa meau(ll) c
pPacTBOPOM CEPHOM KHUCIIOTHI, KHCIOT C METaUIaMH, PEaKUHUW HEUTpaau3aluu;
MOJyY€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJIHOTO METAJIA JPYTUM U3
pacTBOpa COJM; PEIICHHWE JKCHEPUMEHTAIbHBIX 3ajad Mo TeMe «BaxHeunine
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

[Tepuonuueckuii 3akoH u [lepuonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHrEe aTOMOB. XUMHUYECKas CBsA3b. OKUCIUTEIHLHO-
BOCCTAHOBUTEJIBHBIE PEAKIINH.

[lepBbie MOMBITKK KiIacCU(MUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsATHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENbHBIE METalIbl,
rajioreHbl, WHEPTHBIE Tra3bl). *DIEMEHTHl, KOTOpble 00pa3yrT amdoTepHbIe
OKCHU/JIbI U TUAPOKCHUIBL. ™

[Tepunoanueckuii 3akoH. llepuoauueckas cucremMa XMUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. KopoTkonepuonHas W *IiauHHOmNEepuoAHas™  (popMbl
[Tepuonnueckoit cucreMbl xumuueckux 3yemeHToB . Y. Menneneesa. 1lepuoast
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aroMHBIX snep. *M30TonbL* DIEeKTPOHBI.
CtpoeHre 2JIEKTPOHHBIX O00JI0UEK aTOMOB MEPBbIX 20 XMMHUYECKHX 3JIEMEHTOB
ITepuonnueckoin cucremsl JI. 1. MenneneeBa. XapakTepuCTUKa XUMHAUYECKOIO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

*3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB JJIEMEHTOB MajblX NEPUOJOB U
[NIABHBIX MOATPYNI, B 3aBUCUMOCTH OT AaTOMHOro (MOPSAKOBOTO) HOMeEpa
3nauenue Ilepumoamyeckoro 3akoHa u Ilepuonnyueckod CUCTEMBI XUMHYECKHUX
JJIEMEHTOB U pa3BUTUSA Hayku U npaktuku. [[. 1. MenneneeB — y4€HbI U
rpaKaaHuH. >

Xumudeckass cBsi3b. KoBaneHTHast (mojissipHass W HEMOJSpHAasi) CBS3b.
*DNEeKTPOOTPUIIATETLHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB.™ VloHHAs CBSI3b.

Crenenb  okucieHuss. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUN DKCMEPUMEHT: HM3YYCHHE OOpa3IOB BEIIECTB METAJIOB H
HEMETAJUIOB;, B3aMMOJICUCTBUE THUJIPOKCHUJIA ILHMHKA C pacTBOPAMH KHUCIOT U
1IeJ04Yeld; MPOBEICHUE OMbITOB, WUIIOCTPUPYIOIIUX MNPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pEeaKIUid (TOPEHHE, PEAKIIUU PA3JIOKEHUS, COCTUHEHUS ).
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MexXnpeIMETHBIC CBSI3U

Peanmuzanus MeXNpeIMETHBIX CBS3CH IpH M3YYCHHM XHMHH B 8 Kiacce
OCYIICCTBJISCTCS Yepe3 HCIIONB30BAaHUE KaK OOIMMX €CTECTBCHHO-HAYYHBIX
MOHATHUH, TaK W TOHITHH, SBJISIONIUXCS CUCTEMHBIMH JIJISI OTJACIBHBIX MPEAMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAyYHBIH (akT, TUIOTE3a, TCOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOIEHNE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MOJICITb, SIBICHHE.

dusnka: marepus, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI,
W30TOTBI, PAJAMOAKTUBHOCTH, MOJIEKYJa, dJEKTPUUSCKUNA 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (GU3MYCCKUE BEIMYUHBI, SIUHUIIBI
W3MEpEeHHUsI, KOCMOC, TUTAaHETHI, 3B&3/161, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadms: armocdepa, ruapochepa, MHUHEpANIBI, TOPHBIE IOPOJIBI,
MOJIC3HBIE NCKOMAaeMbIe, TOTUIMBO, BOJIHBIEC PECYPCHI.

COAEPXAHUE OBYUYEHMUA B 9 KIIACCE

BemiecTBo u xumuueckas peakius

[Tepuonnueckuii 3akoH. Ilepmonnueckas cucTeMa XUMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPHUOIOB, KAIIMs, KAIbLIHS U UX COCIMHEHUI
B COOTBETCTBHHM C TIOJIOXKEHHMEM »3JIeMEHTOB B Ilepuoanueckoil cucreMe W
CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUIbI XMMHYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
pEemETOK, *3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMYECKOU PEIETKU U
BUJIa XUMHUYECKOU CBI3HU.*

Knaccuduxanus u HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MexayHapoHas ¥ TpUBUAIbHAs ). XMMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIINXCS
K pa3MyHbIM KJaccaM HEOPTraHMYEeCKUX COCIUHCHUHN, TeHEeTHYeCKas CBS3b
HEOPTaHUYECKUX BEIIECTB.

Knaccudukamuss XUMUYECKUX pEaKIHWi O Pa3IHYHBIM MpU3HAKaM (I10
YUCITYy M COCTaBY YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETUIOBOMY (P deKTy, 1mo
W3MEHEHUIO CTENEHEH OKUCIICHUSI XUMUUYECKUX JJIEMEHTOB, *10 00paTUMOCTH, TIO
YYaCTHIO KaTajauzaropa).™ DK30- 151 SHJIOTEPMUYECKHUE pEaKLUu.
*TepMoxuMuyecKkre ypaBHEHHUS. ™

*TlonsiTie 0 ckopocTu xumudeckoi peaknuu. [loHsTue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakiusax. [loHsTHe 0 XuUMHUYEeCKOM paBHOBeCcHMU. CMeEIIEHUE XUMHYECKOTrO
paBHOBecusa. DakTOpbl, BIUSAIOIIME HA CKOPOCTh XHWMHUYECKOW pPEAKIUU W
MOJIOKEHUE XUMHUYECKOTO paBHOBECHS.™

OKHCIIUTENFHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU, AJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus ANEKTPOJUTHIECKON JUCCOLIAALINH. DIEKTpOIUTHYECKAS
JUCCOIMAIS. DJIEKTPOIUTHL U HEEKTpoIUThl. KaTHoHbl, aHHMOHBI. *MexaHu3m
JIMCCOIIMAIIMN BEILIECTB C Pa3IUYHBIMU BUJAMU XUMUYecKOM cBs3u. [lonstue o
cTeneHu auccouuanuu.™ CUibHbIe U clla0ble 3JEKTPOIUTHI.

Peakiuu noHHoro oOMeHa. Y clioBus MPOTEKaHUs peaKkIuii HOHHOTO 0OMEHa
10 koHua. IlonHbie U COKpallléHHbIE MOHHBIE YpaBHEHUS peakiuil. XUMHUUECKUE
CBOIMCTBAa KHCJIOT, OCHOBAaHMH ® COJIEM B CBET€ TMPEACTABICHUA 00
ANeKTpoUTHYEeCKOM auccornmanuu. Cpena pactBopa. KauecTBeHHbIE peaklud Ha
KaTUOHBI U aHUOHBIL: XJIOPUA-, OPOMUI-, HOAU-, CyIb(aTt-, KapOoHAT-, CUIIUKAT-,
dbochar- aHMOHBI, TUIPOKCUJ-MOHBI; KATHOHBI AMMOHMS, MAarHus, KajibIusi,
anmtoMuHUs, xeneza (2+) u (3+), meau (2+), HMHKA, TPUCYTCTBYIOIIUE B BOJHBIX

pacTBopax.
XHUMUYECKHIN IKCIEPUMEHT: 03HAKOMJIEHUE C MOJAEISIMU KPUCTAJUTMYECKHUX
pPEETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u

almMasa), CIIOKHBIX BEIIECTB (XJOpHIa HATPHs); HCCICIOBAaHUE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM PpEaKIMd OT BO3JCHUCTBHS Pa3IMYHBIX (DAKTOPOB;
HCCJICIOBAHKUE AJICKTPONPOBOIHOCTH PAacCTBOPOB BEIIECTB, Ipoliecca AUCCOLMAIINH
KHCIIOT, IIeJo4Yed M cojedl (BO3MOXXHO HCIIOJIh30BaHUE BHJICOMATEPHAJIOB);
MIPOBEJICHUE OIBITOB, MILTIOCTPUPYIOMINX NMPHU3HAKK MPOTEKAHUS PEAKIIMi HOHHOTO
oOMeHa (0Opa3oBaHHME OcCajika, BBIJICJICHUE raza, OOpa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIONTNX ~ MPUMEPHl  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKIINN
(ropeHme, peakiuyu PasIoKCHHsI, COSAMHEHUS); pacllO3HABAHUE HEOPTaHUYCCKUX
BCIIECTB C TIOMONIbIO KAYECTBEHHBIX pEaKIWii Ha HWOHBI, pEIICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.

Hemeramibl u ux coeiuHeHUs

OOmiass xapakTepucTuka rajiaoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajOreHoB. XWMHYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJENCTBHE C METAJIaMH, HEMETaUIaMHM — BOAOPOJIOM U KHUCIOPOJIOM,
*menouamu™®).  Xmopoomopoa. ConsHas KHCIO0Ta, XHMHYECKHE CBOMCTBA,
*nonyyenue™®, npuMmeHenue. *JleiictBue xjopa M XJIOPOBOJOpPOAA HA OPraHU3M
yesioBeka.* BakHeilne XJI0puabl U UX HaX0XKJIEHUE B IPUPO/IE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEePHbIE CTENIEHU OKUCIICHHUSI.

Crtpoenue u ¢puznyeckre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPHI.
AnnoTponHble MOAU(UKAIMU KUCIOPOJa U Cepbl. XMMUYECKUE CBOMCTBA CEPbI
(B3auMojielicTBUEe *c HeMmeTalaMu® — BOJOPOJOM M KHCIOPOAOM, METasllaMHu,
*KOHIICHTPUPOBAHHBIMA a30THOM W CepHOU KucioTamu).*  CepoBOAOPOI:
cTpoeHue,  (uU3NYECKHWe U  XUMHUYECKHE  CBOWCTBA  (KHUCIOTHBIE |
BOCCTAHOBUTENbHbIE CBOMCTBA). OKCHIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX
okcunoB. CepHast kucioTa: (pu3WYeckne W XMMHUYECKHE CBOHCTBa (00mme u
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cneuuduueckue). Comu cepHOW KUCIOTHI, Ka4eCTBEHHAsl peakius Ha CyibQart-
noH. CepHuctass KkucioTa. *XUMHYECKHE peakluu, JeXallueé B OCHOBE
IPOMBIIIJIEHHOTO c11oco0a MoJIydeHUsl CEpHOM KUCIOoThL. ™ HaxoxneHue cepol u eé
coequHeHu B mpupone. IlpuMmeHeHue cepbl U €€ COEOUHEHMH B OBITY U B
OPOMBIIUIEHHOCTH.  *XHMMHYECKOE€  3arps3HEHHE  OKpYXKawlled  cpeabl
COECIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKIU, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CrocoOBbl ero MnpeaoTBpalieHus.™

OOmasi xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB a30Ta u ¢ocdopa, XapaKTepHbIE CTETICHH OKHUCICHHUS.

A30T, pacmpocTpaHeHHe B MpUpoie, PU3NUECKUE U XUMUYECKUE CBOMCTBA
(B3auMoOJIeHiCTBME C META/NIaMHd U HEMETaJUIaMH - KHCJIOPOAOM M BOIOPOJIOM).
Kpyrosopor azora B npupoje. AMMHak: (U3MUYECKUE MU XUMHUYECKHE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOIO pacTBOpa), *mojydeHue™ wu
npuMmeHenue. ConM aMMOHUS: COCTaB, (PU3NYECKHME U XMMHMUYECKHE CBOMCTBA
(paznokeHue, B3aUMOJIEHCTBUE CO LIelouaMu), npuMeHeHue. KaudecTBeHHas
peakuuss Ha MOHBl aMMOHHUS. A30THas KHUCIOTa, €€ (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa (0Omme u crnenuduueckue), *nomydenue.* Hutpatbl (pasnokeHue).
A3zotucras kucinora. Vcnonb3oBaHHME HUTPATOB U COJIEH aMMOHHS B KadecTBE
MUHEPAIBHBIX YAOOpeHud. *XumMuueckoe 3arps3HEHHE OKpY)KaroIlled Cpelsl
COECUHEHMSIMM a30Ta (KUCJIOTHBIE JOXKIW, 3arps3HEHHE BO3/yXa, IOYBBI U
BOJIOEMOB). *

®ochop, *amnorponnsle Momubpukamuu ¢docdopa,*  puznueckue u
XUMHYECKHE CBOWCTBAa  (B3aMMOJCHCTBHE C MeTalaMH, HEMeTaJUIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOW W cepHOW kuciotamu).* Okcupn ¢ocdopa (V),
opTrodocopHas KuUcioTa: (PU3NYECKUe U XUMHUYECKUE CBOMCTBa, *moiyudeHue.*
*[lonsiTuE O MHHEpaNbHBIX YI0OpeHusx: HUTpatbl U Qocdarsl. IlonsTue o
KOMITJIEKCHBIX yA0OpeHusx.* OOmas xapakTepucTuka 3JeMeHTOB [V A-Tpymnmbl.
Oco0OeHHOCTH CTpOEHHMsI AaTOMOB yIjiepoJa M KpeMHusa. BaneHTHOCTh W
XapakTepHble  CTENEHM  OKHUCJIEHHWS  aTOMOB  yriepoja U KPEMHUS.
PacnpocTpanenue yriepojia B Ipupo/Jie, XapakTepHbIe CTENIEHU OKHCIEHUSI.

VYrnepon, amwtoTponHbie Moaudukamuu (rpadgut, ammas), ¢u3HUECKHE U
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJCHCTBUE C METAJUIAMH,
HEMeTaJUTaMH, *KOHIICHTPUPOBAHHBIMH A30THOW M CEPHOM  KHUCIOTaMu)*.
Ancopbmus.  KpyroBopor yriepoga B mpuponae. Okcuabl  yriaepoja, HX
duznyeckne U XMMUYECKUE CBOMCTBA, MOJyYeHUE W MPUMEHEHUE, NEHCTBUE Ha
OpPraHMW3M 4YeJOBeKa. *DKOJIOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepona(IV); rumore3a T1yI00adbHOrO TMOTEIJICHUS KJIUMaTa, MNapHUKOBBIN
addekrt.* YroapHas KUCiIOTa U €€ CoJIi, X PU3NYECKUe U XMMUYECKUE CBOMCTBA,
*nonyyenne u npumeHeHue.* KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

OOmue mpexacraBieHUs: 00 OCOOGHHOCTSIX COCTaBa M CTPOCHHS
OpPraHUYECKUX COENMHEHUH yriepoia (Ha MpuMepe MeTaHa, ITHJEHA, STaHOJa,
YKCYCHOM KuCIOTBHL. *MX coctaB u xumuueckoe ctpoeHue. Kraccudukanus
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oprannyeckux BemiecTB.* [loHsATHE 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriieBogax — M MX POJM B KU3HU 4elloBeka. *MarepuanbHoe eIUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COEAMHEHUN. *

Kpemuuii, ero ¢Qusnueckue M XUMHUYECKHE CBOMCTBAa (Ha IpUMeEpe
B3aMMOJEHCTBHS ¢ METAJUIAMM M HEMETallaMH), *HOoJydyeHue™® U NpUMEHEHHE.
*CoenuHeHuss KpemMHuss B npupoge. OOmue mnpenacrtaBieHus o0 OKcHze
kpeMHUA(IV) u kpemHueBoil kucinore. CWIMKAThl, (PU3NYECKUE U XUMUUYECKUE
CBOICTBA, NIOJIYYEHHE U IPUMEHEHHE B OBITY, IPOMBIIIEHHOCTH (B MEAULMHCKOM,
ANIEKTPOHHOM, CTPOUTENIbHOW M Ap.). Baxueline CTpOUTENbHbIE MAaTEPHUAIIbL:
KepaMHuKa, CTEKJIO, IIeMEeHT, OeToH, jkene300eToH. I[Ipobrembl OGe3zomacHOro
UCIIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPUAIOB B TOBCEIHEBHOM JKU3HMU. *

XVWMHYECKUH HKCIIEPUMEHT: U3y4eHHE 00pa3li0B HEOPraHUUYECKUX BELIECTB,
CBOMCTB COJITHOW KHCIJIOTBHI; IPOBEJEHNUE KAYECTBEHHBIX PEAKLIHUM Ha XJIOPUM-
VMOHBl M HaONIOJIEHHE NPU3HAKOB MX NPOTEKAHUS; OIBITHI, OTpa)Xarollue
¢u3znyeckre U XMMHUYECKHE CBOWMCTBA TaJIOTEHOB U UX COEAMHEHHUI (BO3MOMXHO
UCIOJIb30BaHNUE BHJIEOMATEPUAJIOB); O3HAKOMJIEHHME C oOpa3uaMu XJIOpPUIOB
(ralloreHu1oB); O3HAKOMJIEHHME C o0pa3lamMu cepsl U €€ COeNMHEHUSIMHU
(BO3MOXKHO  HCIIOJIb30BAaHUE  BHJAEOMATEpHaNoB);  HAOIIOJEHHE  Ipoliecca
oOyriauBaHusl caxapa MOJ JACHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI;
U3y4YCHHE XHUMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOM KHUCIOTHI, MPOBEICHHE
KAaUEeCTBEHHOM peakuuu Ha Ccyiab(aT-uoH U HaAOMIOJEHHE TMpU3HAKa e
POTEKaHUs; O3HAKOMIIEHHE C (PU3UYECKHUMH CBOWMCTBaAMHU a3oTa, Gocdopa U ux
COEIMHEHMH (BO3MOXHO MCIOJIb30BAaHUE BUAEOMATEPUAIOB), 00pa3liaMu a30THBIX
u (dochopHBIX YyNOOpEHUI; TMOJydYeHHUE aMMHaka M H3y4YEHUE €ro CBOICTB;
IIPOBEICHUE KAU€CTBEHHBIX pEeaKMi Ha MOH aMMOHUs U (ochaT-uoOH U U3ydeHue
IIPU3HAKOB MX NPOTEKAaHMS, B3aWMOJCHCTBHE KOHLEHTPUPOBAHHOM a30THOM
KHUCJIOTBI C MeJbi0 (BO3MOXKHO HCIOJIb30BAHME BUJIEOMATEpUAIOB); HM3yUEHUE
MoOJIeNIell KpUCTANIMYECKUX PEIETOK anmasa, rpadura; O03HAKOMIJIEHHE C
IPOLECCOM aJCOpPOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOrasa; IOJYYEHUE YIVIEKUCIONO Tra3a M HW3YYEHHUE €ro
CBOMCTB; NMPOBEACHHE KAuE€CTBEHHBIX peakUuWid Ha KapOOHAT- M CHUIUKAT-UOHBI
Y U3y4YEHUE TMPU3HAKOB HX MPOTEKAaHMs; O3HAKOMIICHHE C MNPOIYyKLHEH
CWJIMKAaTHON IMPOMBIIIJIEHHOCTH; PEIIEHUE JKCIEPUMEHTAIBHBIX 33Jad IO TeMe
«BakHenIe HeMeTaJlIbl U UX COEIUHECHUSD).

Mertasibl ¥ X COeAMHEHUS

OO6mias XapakTepUCTHUKAa XUMHUYECKHX JJIEMEHTOB — METaJUIOB Ha
OCHOBaHUU HMX ToJokeHus B lleprmonnueckoil cucremMe XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHusi aroMoB. CTpoeHne MeTauioB. MeTtamnnueckas
CBA3b M METAJUIMYECKAS KPHUCTAJUINYECKas pelETKa. DJIIEKTPOXUMHUYECKUI Pl
HanpsDKeHU MetawioB. Dusnyeckne W XUMHUYECKHME CBOWCTBA METAJJIOB
(B3aUMOJEICTBUE C KHUCIOPOAOM, BOAOW, Kucioramu). *OOmme crnocoObl
nosy4yeHus wmetawioB. [IoHATHE O KOPpPO3MM METAUIOB, OCHOBHBIE CIIOCOOBI
3aIUTHl UX OT Koppo3uu. CrutaBel (CTadb, YyTyH, JIOPATIOMUHMNM, OpOH3a) U HX
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MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH. ™

[{enoynble MeTaLIbL: MOJ0XKEHUE B [lepruoanueckoil cucteMe XUMHUYECKUX
anemeHToB JI. M. MenneneeBa; crtpoeHue aroMoB. HaxoxaeHnue B mpupone.
duznyeckre U XMMUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHe IIEeNOYHBIX METAUIOB M HX
COEJIMHEHUMN.

[IlenoyHO3eMENbHBIE ~ METAUIBl MAarHuid M KaJbLM:  IOJOKEHUE
B [lepnoanueckoit cucreme xumnueckux annemeHToB . 1. MenneneeBa; crpoenune
UX aTOMOB; Hax0JieHue B npupojae. usznyeckue u XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmne coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
*JKEcTkoCTh BO/BI M CLIOCOOBI €€ yCTpaHEeHUs . ™

AmomuHul: nonoxkeHue B Ilepmogmyeckor  cHCTEME  XHMHYECKHX
sanemeHToB J[. I. MeHneneeBa; CTpOEHHE aToOMa; HAXOXKICHHE B MPHUPOJE.
du3nyeckre U XUMUYECKUE CBONCTBA allfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCUA
Y TUAPOKCHUA ATFOMUHUS.

Keneszo: nmonoxenne B Ileprnoanyeckoil CUCTEME XUMHUUYECKUX 3JIEMEHTOB
. 1. MeHnaeneeBa; CTpOE€HUE aToOMa; HAXOXKJEHHE B mpuponae. Pusnyeckue u
XUMHUYECKHUE CBOMCTBA XKeie3a (B3aUMOJCHCTBHE C MeETallaMH, KHCIOTaMU U
comsimu). Oxcuppl, ruapokcuabl U comu kenesa(ll) u sxemesa(Ill): cocras,
CBOICTBA U *monyyeHue.™

XHUMHUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHWE C o0pasllaMu METalioB u
CIUIaBOB, WX (U3NUYECKUMU CBOWCTBAMHU; U3YYEHUE PE3YJIbTATOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCIOJIb30BAaHUE  BHUACOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSl OKCHJIA KaJbLIUsI U HATPHUS C BOJON (BO3MOXKHO HCIOJb30BAHUE
BHUJICOMATEPUAIIOB); KCCJIEOBAaHUE CBOMCTB KECTKOM BOJBI; Mpollecca TOpPeHUs
KeJeza B KUCIopoAe (BO3MOKHO HCIOJIB30BAaHUE BHUJICOMATEPUATIOB); MTPU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMH HAa WOHBI (MarHus, KajbIus, AJIOMUHUS,
nunka, sxenesa(ll) u xeneza(Ill), mequ(Il)); HaGnrogeHNE M oMKMCaHUE MPOIECCOB
OKpallMBaHHS IIJJAMEHHM HWOHAMU HaTpHsi, KaIus U Kaiublus (BO3MOXHO
WCIIOJIb30BAaHUE  BHUJICOMATEPHUANIOB); HCCleIOBaHWEe aM(pOTEPHBIX CBOICTB
TUAPOKCUIA ATIOMUHUS M THUAPOKCHAA IIMHKA; PEHICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme MeTauibl U UX COEQUHEHUSD).

XUMHs ¥ OKpYyXKarolas cpeaa

*HoBble Marepuanbl M TEXHOJOrMU. BemectBa u  maTepuaibl B
TOBCEIHEBHOM KU3HU YEJI0BEKA. XUMUA U 340pPOBbE. be30nacHOEe UCIOJIb30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBas momolnb mpu XUMHUYECKUX
0’KOTax U oTpaBiieHUsIX. OCHOBBI SIKOJIOTUYECKON TPAMOTHOCTH. *

*Xumuueckoe 3arps3HEHUE OKpYXKarollen cpebl (mpeneabHas AomycTuMas
koHIeHTpanus BemectB — [IJIK). Ponb XuMuM B peIIEHUHU HSKOIOTHYECKHX
npobsiem. ™

*TIpupoaHble UCTOUHUKH YTJIEBOAOPOJOB (Yrojb, MIPUPOIHBINA ra3, HE(PTH),
IPOAYKTHI UX EPEPaOOTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH. *

XVUMUYECKUH SKCIIEPUMEHT: H3yueHHEe O00pa3lloB MaTepuasioB (CTEKJIO,
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CIUIaBbl METAJUIOB, IMOJIMMEPHBIE MAaTEPHAIIbI).™

MesxIpeamMeTHbIe CBA3U

Peanuzanus MexXnpeaMeTHBIX CBs3eW NMpH U3yYeHHUH XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK ¥ MOHITUHN, SBIAIOMIUXCA CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO01Iue ecTecTBEeHHO-HAyYHbIE MOHATHS: HAYYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dwuszuka: martepusi, aToM, SJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAHOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYCCKUU 3apsiji, MPOBOTHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: gorocunres, apixaHnue, ouocdepa, IKOCHUCTEMA, MHUHEPATbHbBIC
y0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaibl, TOPHbIE IOPOABI,
M0JIE3HbIE UCKOIIAeMBbI€, TOTLTUBO, BOJHBIE PECYPCHI.

I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B uenom pesynbratsl ocBoeHus ooydaroniumucs ¢ 3[1P yuebHoro npeamera
«XUMUS» TOJKHBI COBNAAATh ¢ pe3yiabTaTaMu denepaibHON paboyeil mporpaMmbl
OCHOBHOTO 00111eT0 0OpazoBanus. Hanbosnee 3HaYMMBIMU SIBJISIFOTCS

JINMYHOCTHBIE PE3VJIbTATDI:

JIM4HOCTHBIE pPe3yJbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEIBHOM AESATENIBHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH UM JTYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU, HPUHSATHIMH B
o0liecTBe MpaBWIaMM M HOPMAMM IOBEIEHHMS M CIIOCOOCTBYIOT IIpoLEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIAN O0yYarOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarOIIMXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3WTHMBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEeHNE ONbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOro BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUIO0, MOHUMAHUS 3HAYEHHUS] XUMHUYECKOU
HAyKH B XU3HU COBPEMEHHOro OOIIECTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOMN

uHpopmalnmen O TMepeloBBIX JOCTIKEHUSIX M OTKPBITUAX MHUPOBOM U
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OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPOWCTBE
MUpa 1 O0IIEeCTBa;

2) rpaskJJaHCKOT'O BOCIIUTAHUS:

NPEICTAaBICHUS O COIMAIbHBIX HOpPMax M IMpaBUJaX MEXJIMYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HOM COBMECTHOM JEATENbHOCTH MpHU
BBITIOJITHCHUM YYCOHBIX, TO3HABATEIbHBIX 3a/ad, BBHINIOJHCHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aWMOIIOMOINIM B TIPOIleCCe OTOM Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TIOBEJICHWE W TIOCTYNIKM CBOWX TOBAPHINCH C TTO3HIIUH
HPABCTBEHHBIX H MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIICICTBHUH MMOCTYIIKOB;

3) LICHHOCTH HAyYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHUI O BEIIECTBE U XUMHYECKON peakiiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTaBIISIOIIMX
OCHOBY I TOHUMaHUSI CYITHOCTH HAay4HOW KapTUHBI MUpA, MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUSI TMPHUPOJIBI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOIHON CPEIOii, O POJIM XUMHUU B TTIO3HAHUU STUX 3aKOHOMEPHOCTEH;

M03HABATENILHBIX MOTHBOB, HAMPABIICHHBIX Ha MOJIyY€HHE HOBBIX 3HAHUM 110
XUMUH, HEOOXOTUMBIX ISl O0BSICHEHUSI HAOII0JaEMBIX TTPOIIECCOB U SIBJICHUN;

MMO3HABATEJIbHOM, MH()OPMAIMOHHOW M YHMTATEIbCKOW KYJIbTYpbl, B TOM
YHUCJIC HaBBIKOB CAMOCTOSITEIHPHOW pabOTHl ¢ YYCOHBIMH TEKCTaMH, CIIPABOYHON
JUTEPATYPOH, JOCTYITHBIMA TEXHHUYECKHMMH CpEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTHI;

MHTEpeca K OOYYEHHUIO U TO3HAHHWIO, JHOO03HATEIHHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  CcamMoO0Opa3oBaHWIO, TMPOCKTHOM W  HCCIEAOBATECIIBCKOM
NeSATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;

4) hopMUPOBaHHS KYJIBTYPBI 3I0POBbSL:

OCO3HAHUSI IIEHHOCTH HW3HHU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWS MOCIEACTBUN U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOs, HAPKOTUKOB, KYpEHUs),
HEOOXOJIMMOCTH COOMIOJICHHS TIpaBUa O€30macHOCTH TIpu  oOpalieHuH ¢
XUMUYECKHMH BEIIIECTBAMH B OBITY U PEaTbHOM KU3HM,

5) Tpy10BOTO BOCITUTAHMS:

MHTEpEeCca K MPAKTHYCCKOMY H3Y4YEHHIO Mpodeccuid W Tpyda pa3ImdHOTO
pona, yBaKCHHE K TPYIY U PE3yibTaTaM TPYJIOBOU ACATEIHHOCTH, B TOM YHCIIC HA
OCHOBE TPUMEHEHHWs NPEAMETHBIX 3HAHWUH TIO0 XHMHH, OCO3HAHHOTO BBIOOpA
WHIUBUyaJIbHON TPACKTOPUU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPOo(heCCHOHATBFHON JAESTENHPHOCTA M Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJIalITUPOBATHCS B TIPO(HECCHOHATILHOM CpeEIE;

6) 9KOJIOTUYECKOTO BOCITMTAHUS:

17



AKOJIOTUYECKU I1eJIeCOO0Pa3HOTO OTHONICHHS] K TPHUPOJE KaK HCTOYHUKY
JKU3HHU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHUS [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza >KM3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3NYECKOMY M TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUS IIEHHOCTH COOJIIOJICHUS
npaBUJI 0€30MMacHOTO TOBEICHUSI P padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIlUsIX,
YIPOXKAIOMIMX 3JJ0POBBIO U KU3HHU JIFOJIEH;

CITIOCOOHOCTH TIPUMEHSThH 3HAHUS, TOJIydaeMble MPH U3YUYEHUH XUMHUU, TS
pelmeHns 3a1ad, CBA3AHHBIX C OKPYKAIOUIEH NPUPOAHOM CPENOM, IOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHMUS TIJIOOAJIBLHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS] TOCPEACTBOM METOJ0B XUMUMU;

JKOJIOTUYECKOTO  MBIILICHUSI, YMEHHS  pPYKOBOACTBOBAaTbCS UM B
MMO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDI

MeramnpeaMeTHbIC Pe3yabTaThl OCBOCHHUS 00pa30BaTEIBHON MPOTPaAMMBI 110
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMU ITO3HABATEIPHBIMA JICHCTBHUSIMH, B
TOM YHCIIC:

1) Ga30BbIC IOTMUECKHUE ICHCTBHS:

BBISIBIIATH PUIMHBI U CIICACTBHS TMPOCTHIX XUMUICCKUX SIBJICHUM;

OCYIIECTBJISTh CpaBHEHHUE, KIACCU(PUKAIIMI0O XWMUYECKHX BEIECTB I10
3aJIaHHBIM OCHOBAHMSIM M KPUTEPUSIM JIJIsl YKA3aHHBIX JIOTHUECKUX OTEpaIluii;

CTPOUTH JIOTMYECKOE CYXICHUE TIOCJI€ TPEIBapUTEILHOTO aHaJu3a,
BKJIIOYAIOIIIEEe YCTAHOBJICHUE MPUUYNHHO-CIIC/ICTBEHHBIX CBSI3EH

co3/1aBaTh, MPUMEHATh U MPE0oOpPa30BbIBATh 3HAKU M CHUMBOJIBI, MOJIEIU U
CXEMBI ISl pelieHs] y4eOHBIX U TT03HABATEIBHBIX 33/1a4 C TIOMOIIBIO Me1arora;

MIPOTHO3WPOBATh BO3MOXXKHOE pPa3BUTHE XWMHUYECKHX IIPOIECCOB M HUX
TIOCJIC/ICTBHSI,

2) 0a30BBIC UCCIICOBATEILCKUC ICHCTBHS:

C TIOMONIBIO TIeJlarora TPOBOAUTh XUMHYCCKHUH OIBIT, HECIOXHBINA
DKCIIEPUMEHT, U1 YCTAHOBJICHUS OCOOCHHOCTEH OO0BEKTa W3ydeHUs, NMPUIHMHHO-
CJICZICTBEHHBIX CBSI3€H U 3aBUCHUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TI€JIarora WM CaMOCTOSTEIBHO (popMyIHpoBaTh 0000IICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

3) pabora ¢ uHbopMaIHEH:

BBISIBIIATh  A€PUIIMTH HMHPOPMALUU, JAHHBIX, HEOOXOIUMBIX IS
pEIIeHHs TIOCTABJICHHOM 3a/1a4H;

npeoOpa3oBbIBaTh MHGOPMAIIMIO W3 OJHOTO BHIa B JAPYrou (Tabnuily B
TEKCT U Tp.);

UCKAaTh WU OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 HCTOYHHKOB C
Y4ETOM MPEAIOKEHHON yueOHOM 3a1a4M U 3aIaHHBIX KPUTEPUEB.

OBnanenue YHUBEPCATIbHBIMU y4eOHBIMU KOMMYHHKaTUBHBIMU
NEUCTBUSIMU:
OpraHU30BbIBATh YUe€OHOE B3aUMOJIEHCTBHE B rpymnne (ompenensTh oOliue
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LEJH, PACIPEACIISITh PO, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.).

C TIOMONIBI0 MeAarora WM CaMOCTOSATEIbHO COCTaBIISITh YCTHBIE U
MACbMEHHBIE TEKCThl C HCIOJIb30BAHUEM WLIFOCTPATUBHBIX MATEPUANIOB IS
BBICTYIUIEHUS MIEPEl Ay AUTOPHE;

OpraHU30BbIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO JICSTEIBHOCTD C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh WHIWBHUIYAJIbHO U B TPYMIE: HAXOIUTh
oOlee penieHue U paspeniaTh KOHQJIMKTH HA OCHOBE COTJIACOBaHUS MO3UIUN U
ydeTa UHTepecoB; (hOpMYIUPOBATh, APTYMEHTUPOBATH M OTCTaUBAaTh CBOC MHEHHUE;

OIICHWBATh KAauyeCTBO CBOEr0 BKJaJa B OOMMU MPOAYKT, NMPUHUMATH WU
pa3aensaTh OTBETCTBEHHOCTh U MPOSIBIATH TOTOBHOCTh K MPEAOCTABICHUIO OTYETA
nepes rpymnmon.

OBnajsieHre YHUBEPCATbHBIMU YU€OHBIMU PETYJISTUBHBIMU JICUCTBUSMU:

oOHapyxuBaTh U (HOPMYIHPOBaThH y4eOHYIO MPOOJIEMy, OMPEACIATh IEb
y4eOHOM JESITENbHOCTH;

BJIQJIETh OCHOBAMHU CAMOKOHTPOJIS, CAMOOLICHKH, MPUHSTUS PELICHUN U
OCYIIECTBJICHUS OCO3HAHHOTO BbIOOpa B Y4eOHOW W  TMO3HABATEILHOMU
JIESTEIBHOCTH;

COOTHOCHUTH CBOM JEHUCTBUS C INIAHUPYEMBIMU PE3YyJIbTATAMU, OCYILIECTBIISITH
KOHTPOJIb CBOEU JEATEIIBHOCTH B MPOLIECCE NOCTUXKEHUS PE3YIbTaTa, ONPEACIATh
CrocOOBl  JIEWCTBUM B paMKax [MPEMIOKEHHBIX YCIOBUW U  TpeOOBaHUA,
KOPPEKTUPOBATh CBOU JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIONICHCA CUTyallue;

JaBaTh AJICKBATHYIO OIICHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;

NpEeABUNIETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HUKHYTh IIPU PEIICHUU
y4eOHOM 3a71a4u;

MMOHUMATh MIPUUYUHBI, IO KOTOPBIM HE ObLT TOCTUTHYT TPEOYEMBI pe3yinbTaT
JEATEIIbHOCTH, ONPEACIIATh MMO3UTUBHBIE U3MEHEHUSI U HalpaBJIeHUs, TPEOyroune
JanbHEHIIe padoThl;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, M0 MHEHUIO.

[TPEAMETHBIE PE3VJIbTATDBI

B cocraBe mnpeAMETHBIX PE3YIbTATOB IO OCBOCHUIO 00S3aTEIBHOTO
CoJlep>KaHMs, YCTAaHOBJIEHHOrO JAaHHOW @DepepanbHON pabouell mnporpaMMon,
BBIJICTISIIOT: HAyYHbIE 3HAHUS, YMEHHUS U CIOCOOBI NIeHCTBUH, ciennduueckue As
yueOHOro mpenMera «XUMHUS», BUIbl JAEITEIBHOCTH MO TOJYYEHUIO HOBOTO
3HaHUS, €ro HHTEpIpeTalnH, NPeoOpa30BaHUI0 M MPUMEHEHHIO B Pa3iIMYHBIX
y4€OHBIX ¥ HOBBIX CUTYaIUsIX:

IIPEACTABICHUE O 3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBIICHUU NPUPOLBI,
NOHMMaHHE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMMYECKON HAyKH Kak 00JIacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIOHEHTa OOILIEH KyJIbTYpbl U MPAKTHUYECKOU
JeSATEIbHOCTH YEJIOBEKa B YCIOBHSIX COBPEMEHHOrO 00IeCTBa; MOHMMAaHUE MeCcTa
XUMUHU CPEU APYTUX €CTECTBEHHBIX HAYK;

BJIQJICHUE OCHOBaMHU IOHSATUMHOIO anmaparta U CHMBOJMYECKOrO S3bIKa
XUMHUHM I COCTaBlIeHUs] (OpMyJl HEOPraHMYECKHMX BEIIECTB, YpaBHEHUU
XUMHUYECKUX peakiuil (C Omopoil Ha aJropuT™M Y4eOHBIX IEWCTBUI); BiajcHUE
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ocHoBamM xumuyeckod HomeHknaTypel (IUPAC u TpuBuanbHOW) WM yMEHHE
UCIIOJIb30BaTh €€ JUId pelleHHs] y4eOHO-TIO3HABATENbHBIX 33Jad C MOMOIIBIO
YUUTENSl; YMEHUE HUCIO0JIb30BaTh MOJIENU Jisi OOBSACHEHHS CTPOCHUS aTOMOB U
MOJIEKYJ IO AITOPUTMY C OIIOPOU Ha ONPEEICHNUS;

NPEACTABICHUE O CHUCTEME XUMHUYECKUX 3HAHUW M YMEHHE C MOMOILBIO
YUUTENS] TPUMEHATh CUCTEMY XHMHWYECKUMX 3HAHUW Uil  YCTAHOBJIEHUSA
B3aMMOCBSI3€M MEXy U3YYEHHBIM MaTE€pPUAJIOM U IMPHU MOJYYEHUN HOBBIX 3HAHUU,
a TaKKe B MPOIIECCE BHITIOJHEHUS YUEOHBIX 3a/1aHui U TipU paboTe ¢ HICTOYHUKAMHU
XUMHYECKON HHPOpPMAIH, KOTOpasi BKIIIOYAET:

BAKHEUIIME XUMHUYECKHUE MOHATUSA: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYIa,
BEILECTBO, MPOCTOE U CJI0)KHOE BELIECTBO, OAHOPOJIHAS W HEOJHOPOJHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJIIPHAs MAacChl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIA 00bEM, OKCU/I, KUCIIOTa, OCHOBAHHE, COJIb (CPEHSIs),
XUMHUYECKasl PEaKlus, PEakUUHd COCIUHEHHUs, PEaKIUU Pa3IOKEHHUs, pPEaKLIUU
3aMELICHUs, peakuuu oOMeHa, TerloBoM »¢¢eKT peakuumu, -HK30- U
HAOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBAs JOJS XUMHYECKOTO AJIEMEHTA B
COEJIMHEHNH, MAcCOBasl J10JIs U IIPOLICHTHAsI KOHLIEHTpALUs BEIIECTBA B PACTBOPE,
AOpO aroma, SJIEKTPUYECKUH CJIOM aToMa, aToMHas OpOMTallb, pajuyCc aToMa,
BaJICHTHOCTb, CTENICHb OKUCJICHUS, XUMUYECKasl CBSI3b, FIEKTPOOTPULATEIBHOCTD,
NIOJISIPHAS U HETIOJISIPHAsI KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAJUIMYECKAs CBA3b,
KpUCTaJUIMYECKasl pelieTka (aTomMHasi, MOHHAs, METaJUIMYecKas, MOJIEKYJIApHas),
WOH, KAaTUOH, AaHHWOH, OJJEKTPOJUT U HE OJJIEKTPOJUT, HSJIEKTPOIUTHYECKAs
JTUCCOLMAIMS, PEaKUUd HOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaklMl, OKHUCIHUTEIb M BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIICHHUE,
AIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMbIE PEAKIUH,
CKOPOCTh XMMHMYECKOM peakluuu, Karajau3aTtop, MpeleabHO  JOMyCTUMAas
kouuentparus (I1JK), koppo3ust MmeTamioB, CIiaBsl;

OCHOBOIIOJIATralOIIAE 3aKOHbl XMMHH: 3aKOH COXPAHEHUs  Macchl,
[Tepnonnueckuii 3axkoH . 1. MenaeneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH
ABorazpo;

TEOPHUH XUMHUHU: ATOMHO-MOJIEKYJISIPHAS. TEOPHUSL, TEOPUS AIEKTPOIUTHIECKOM
JUCCOLIMAIMKM, a TaKK€ MNPEICTAaBICHHWS O HAYYHBIX METOJax MO3HaHUS, B TOM
YHUCJIE SKCIEPUMEHTAIBHBIX U TEOPETHUECKMX METOAAX HCCIEAOBaHUS BEILIECTB U
U3YUYEHUS] XUMUYECKUX PEaKIIHii;

MPEICTABJIEHUE O TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
AJIEMEHTOB (paJnyC aToMa, 3JIEKTPOOTPULIATENIBHOCTh), MPOCTBIX U CIOXHBIX
BEILIECTB OT IMOJOXKEHUs dJeMeHTOB B llepuonmueckoit cucreme (B MajbIx
NepUoJIaX M TJIaBHBIX MOATPYIIAX) W 3JIEKTPOHHOIO CTPOCHMSI aTOMa; YMEHUE
OOBSACHATH CBSI3b MOJIOXKEHUS d7eMeHTa B [lepuoanueckoil cucreMe ¢ YuCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsij
aapa, oOmiee YUCIO  DJIEKTPOHOB),  paclpeiieieHHeM  BJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSIM aTOMOB IE€PBBIX TPEX IMEPUOAOB, KA WU KaJIbLIMS;
KJIACCU(PUIIMPOBATh XUMHUYECKHME DJIIEMEHThl C OMNOpPOM Ha  ONpeAeseHUs
(bu3nyecKoro cMpicia HU(POBBIX JaHHBIX MEPUOINYECKON TaOIULIbI;
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YMEHHE KJIaCCU(PHUIMPOBATh XUMHUYECKHE DIEMEHTBI, HEOPraHHYECKHE
BEILIECTBA U XUMUYECKUE PEAKIUH C ONOPOW HA CXEMBI; ONPENEIATh BaJI€HTHOCTh
U CTEIEHb OKHCICHUS XMUMUYECKHX AJIEMEHTOB, BHUJI XUMUYECKOW CBSI3M WU TUII
KPUCTAJUIMYECKON CTPYKTYpPbl B COEAUHEHHUSX, 3apsii MOHA, XapakTep cpelbl B
BOJHBIX PAaCTBOpPAX BEIIECTB (KUCJIOT, OCHOBaHMH ), OKHCIUTENb U BOCCTAHOBUTEIb
110 AJITOPUTMY YUEOHBIX ICHUCTBUIA;

YMEHHUE XapaKTepU30BaTh C OMOPOM Ha cxeMy (DU3MYECKHe U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, rpaduT, aimMas, KpeMHUH,
a30T, docdop, cepa, XJI0p, HATPUH, KAJTU, MarHUH, KaJIbIIUNA, aTIOMUHHM, JKEJIe30)
U CJOXHBIX BELIECTB, B TOM YHCIE KX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOJAOPOM, OKCHUIBI M TUApPOKcHAbl MeTamwioB I - I[[A rpymnm,
amomunusi, menu (II), nmuuka, xenesa (II u III), okcuawsl yrneponga (II u IV),
kpemuust (IV), azora u docdopa (III u V), cepst (IV u VI), cepuucras, cepHnas,
a30TuCTas, a3oTHas, ¢ocdopHas, yrojabHas, KpEeMHHUEBas KUCJIOTa U UX COJIN);
ONMCHIBaTh C OINOPOM Ha IUIAH U KIIFOYEBBIE CJI0BA; YMEHHUE INPOTHO3UPOBATH U
XapaKTEpPU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MUX COCTaBa U CTPOCHUS
II0CJIE NPEABAPUTEIBHOIO aHajau3a MOJ PYKOBOJICTBOM II€arora, IMPUMEHEHUE
BEIIECTB B 3aBUCUMOCTHU OT UX CBOWCTB, BO3MOKHOCTb IMPOTEKAHUS XUMHUUECKHUX
IPEBPAIICHUM B PA3JWYHBIX YCIOBUAX, BIMSHHUE BEIIECTB M XUMHUUYECKHUX
IIPOLIECCOB HAa OPTaHU3M Y€JIOBEKA U OKPYKAIOLIYIO IIPUPOJHYIO CPENLY;

YMEHHUE COCTaBIIATH MO 00paslly, CXeMe, aIrOpUTMY Y4YEOHBIX ACHCTBUUI
MOJIEKYJIIPHbIE U MOHHBIE YPAaBHEHUS peakuui (B TOM YHCIE pPeakUuid MOHHOTO
OOMEHAa W OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN), HILTIOCTPUPYIOLIUX
XUMHYECKHE CBOWCTBA M3YYCHHBIX KIJIACCOB / TPYIIIT HEOPTAaHWYECKUX BEIIECTB, a
TaKX€e NOATBEPKAAIOIIMX TEHETUYECKYIO B3AMMOCBSA3b MEKy HUMH;

YMEHHE BBIYUCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MacChl
BEILIECTB, MACCOBYIO JOJIIO XMMHUYECKOIO 3JIEMEHTAa B COCIMHEHUH, MAaCCOBYIO
JIOJIIO0 BEILIECTBA B PacTBOpE, KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00bEM razoB C
ormopoit Ha o6mme G(OpPMyJbl, YMEHHUE TMPOBOAWTH PACUYEThl IO YPaBHEHUSM
XUMUYECKUX PEaKIMid MU HaXOAWTh KOJIMYECTBO BEIIECTBA, OOBEM U Maccy
pEareHToB WM MPOAYKTOB PEAKIMHU C OMOPOM Ha oOpaszell, alropuTM ydeOHBIX
JICUCTBUI;

BJIQJICHUE OCHOBHBIMH METOJAMHU HAyYHOTO TIO3HAHUSA (HAOIIOACHHUE,
U3MEpEHUEe, DKCIEPUMEHT, MOJACIMPOBAHUE) TPU U3YYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUI C OMOpOMl Ha ajiropuTM Y4eOHbIX JEeHWCTBHM;, yMEHUe
chopMyaMpoBaTh MPOOJIEMYy U TPEMJIONKUTh MYyTH €€ PEIICHHs C MOMOIIbIO
nejarora; 3HaHUE OCHOB O€30MacHOM palbOThl C XUMUYECKHMH BEILECTBAMH,
XUMHUUYECKOHN MOCYI0M 1 1a00paTOpHBIM 000PYI0BAHUEM;

HAJIMYUE TMPAKTUYECKUX HABBIKOB IUIAHUPOBAHHUS M OCYLIECTBJICHUS
CIEAYIOIIMX XHUMHMYECKUX OKCIEPUMEHTOB II0J PYKOBOJACTBOM YYHUTEIA C
o0CYXJIeHHEM I1aHa PAaOOThI MITU COCTABJICHUEM TaOJIHUIhI:

M3YYEHHE U ONKCAaHUE (PU3NIECKUX CBOMCTB BEILECTB;

O3HaKOMJIEHUE C GU3MUYECKUMHU U XUMHUCCKUMHU SBJICHUSIMU;

ONBIThI, WUTFOCTPUPYIOIINE MPU3HAKA MPOTCKAHUS XUMHUYECKUX PEAKIIUK;
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M3y4eHUE CIIOCOOOB pa3IeNieHUsT CMECEi;

MOJTyYeHUE KUCIOPOa U U3YICHHE €r0 CBOWCTB;

TIOJTyYeHHUE BOJIOPOIa U U3YUCHUE €TI0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Tra3a U M3yUeHUE er0 CBONCTB;

MOJTyYeHUE aMMHaKa M U3yYCHHE eT0 CBOMCTB;

INPUTOTOBJICHHE  pPacTBOPOB C  OMNPEACNCHHOW  MaccoBOM  JOJei
PacTBOPEHHOTO BEIIECTRA;

WCCJICIOBAHUE W OINHMCAHWE CBOMCTB HEOPTaHMYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

MIpUMEHEHNE WHIUKATOPOB (JIaKMyca, METHIIOpAaHka U GeHoranenHa) ais
OTIpEJICIICHHS XapaKTepa CPelbl B paCTBOPaX KUCIIOT U IIEJIOYECH;

M3ydCHUE B3aMMOJCUCTBUS KHCIOT C METaUIlaMH, OKCHIAaMH METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHUSAMU, COJISIMH;

MOJIyY€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJTHOTO METajllia JPYTUM U3 pacTBOpa COJIH;

Uccie10BaHne aM(POTEPHBIX CBONCTB TMAPOKCUJIOB ATIOMUHUSA U IIUHKA;

pelIeHNe OKCIEPUMEHTANbHBIX 3a7ad 1Mo Teme «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COCTUHEHUNY;

pelIeHre OKCIEPUMEHTANBHBIX 3aad 10 TeMe «DIEKTPOIMTUYECKas
JTUCCOIIHAITSY,;

pEIICHNE AKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHelme HeMeTalIbl |
WX COCTUHEHUS;

pEIIeHNE dKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeHIne MeTaJlIbl U UX
COCITMHCHUSY;

XUMUYECKHE SKCIEPUMEHTHI, WUTFOCTPUPYIONINE TPU3HAKKA TPOTEKAHUS
peakIuii HOHHOTO OOMEHa;

KaueCTBEHHbBIC PEAKIIMU HAa MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBIL:
xjopua-, opomua-, monua-, cynbdar-, pocdar-, kapboHar-, CUIMKAT-aHUOHBI,
T'HIPOKCHUI-UOHBI, KATHOHBI aMMOHHSI, MarHusi, KaJbIUs, aJFlOMHHHNS, jkese3a (2+)
u xenesa (3+), meau (2+), IIMHKa;

YMEHUE TPEJCTaBIATh PE3yJabTaThl HKCIEPUMEHTa B (opMe BBIBOJIOB,
JTIOKA3aTeNIbCTB, TPAPUKOB 1 TAOJIUII U BBISBIISATH YMITUPUIECKHE 3aKOHOMEPHOCTH;

BIIQJICHHNEC IIpaBWJIaMH  O€30IacCHOr0  OOpallleHHs ¢  BEIIeCTBaMHU,
WCITOJIb3YEMBIMH B TIOBCEAHEBHOM JKM3HU, & TAK)KE MPAaBUJIAMHU ITOBEJICHUS B TICIISIX
cOepexeHus 370pOBbS M OKPYKAIOIICH TPUPOJHON Cpebl; TOHMMaHUE Bpesa
(ormacHOCTH) BO3JCHCTBHS Ha HUBBIC OPTaHWU3MBI OINPEACICHHBIX BEIICCTB, a
TaK)X€ CIIOCOOOB YMEHBIIECHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JICHCTBUS;
MMOHUMAaHUE 3HAYEHUS KUPOB, OCITKOB, YIIICBOIOB /ISl OPraHM3Ma YeJIOBEKa;

BJIQJICHUE OCHOBAMH XHUMHYCCKON TPaMOTHOCTH, BKIIFOYAIOIICH YMEHHE
MPaBUJILHO WCIOJIb30BAaTh HM3yUCHHBIE BEIIECTBA W MaTepuaiabl (B TOM YHCIIE,
MUHEpaIbHBIC YIOOpEHWs, METAUIbl H CIUIaBbl, TPOAYKTHI TEpepadOTKH
MPUPOIHBIX UCTOYHUKOB yTIEBOAOPOIOB (YTIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY,
CEIbCKOM  XO3HCTBE, Ha TMPOU3BOJCTBE, YyMEHUE TMPUBOJUTH TMPUMEPHI
MPaBUIILHOTO MCTIOIB30BAHMS H3YUYCHHBIX BEIIECTB M MAaTEPUAJIOB;

22



YMEHHE YCTaHaBIMBAaTh CBSA3M MEXAYy peajlbHO  HaOII0JaeMbIMU
XUMHUYECKUMHU SIBJICHUSIMHU U IIPOLECCAMHU, IPOUCXOIAIIMMU B MAKpPO- H
MUKPOMHUpPE,  OOBSICHATH  MPUYMHBI ~ MHOTrOOOpa3usi  BEIECTB,  YMEHHUE
WHTETPUPOBATh XUMHUECKUE 3HAHUS CO 3HAHUSMU JPYTUX YUEOHBIX MPEIMETOB C
IIOMOILBIO I1€arora;

npencTaBiieHue o cepax MpoPecCHOHAIBHON NEATeTbHOCTH, CBA3aHHBIX C
XUMHEX U COBPEMEHHBIMU TEXHOJOTUSAMM, OCHOBAHHBIMU Ha JIOCTUXKECHUSIX
XUMHYECKONM HAyKH; HAJIMYUE OMbITa pabOThl C Pa3IWYHBIMU HCTOYHUKAMU
uHbOpMallMl 1O  XUMHUM  (HAYyYHO-TIOMYJsIpHAs  JIUTEparypa,  CIOBapH,
CIPAaBOYHHUKH, WHTEPHET-PECYPCHI) C OMOPOIl Ha AITOPUTM: YMEHHE OOBEKTHBHO
OLICHMBAaTh HMH(QOPMALMIO O BEIIECTBAX, WX IMPEBPALICHUSAX W IPAKTHUYECKOM
IIPUMEHECHUH.

TpeGoBaHus K MpPEeIMETHBIM pe3yJibTaTaM OCBOCHHUS y4eOHOTO MpeaMeTa
«XuMus», pactpeiesIeHHbIE 10 TrojilaM 00y4YeHUs

Pesynbratel 1o rogam (GOpMyIUPYIOTCS MO MPUHIUIY T0OABICHUS HOBBIX
pe3yJbTaTOB OT r0/la K TOAY, YK€ Ha3BaHHbIEC B MPEIBIAYIINX roax MO3UINH, KakK
PaBUiIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPETHOTO
roJia o0 YMOJTYAHHUIO BKITIOYAIOT PE3YNIbTAThl MPEABIIYIINX JIET).

8 KJIACC

PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHH: aTOM, MOJIEKYJa,
XUMUYECKUNA AJIEMEHT, MPOCTO€ BEUIECTBO, CJOKHOE BEIIECTBO, CMECh
(ogHOpOOHAsT M HEOAHOPOJHAsl), BaJCHTHOCTb, OTHOCUTENbHAsI AaTOMHas M
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JI0JI1 XMMUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIM 00BEM, OKCUJ, KUCIIOTA,
OCHOBAHHE, COJIb, *3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKast
peaxuusi, Ki1accupuKaus peakuuid: peakuu COSIUHEHMsI, PEaKIIUU Pa3IoKEHNUs,
peakuuu 3aMelIeHMs], peakuuu OOMEHa, 3K30- M JHJIOTEPMHUYECKHE PpEaKIlIUu;
*TeroBoil 3PdeKT peakuuun™; Aapo atroMa, IEKTPOHHBIN CJIOW aToMma, aTOMHas
opOuTanb, paguyc aroMa, XHUMHYEcKash CBsI3b, TNOJIApHAs W HEMOJspHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, UOH, KATUOH, AaHMOH, PacTBOP, MaccoBas J0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUs1) B pacTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUH (CM. 1. 1) u
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JJII COCTaBJIEHUS (DOPMYJT BEILIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKIUii, 3JIEKTPOHHOTrO OasaHca;

OTIpE/EIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCIMHEHUSX;
CTETICHb OKHCJIEHUS JJIEMEHTOB B OWHApHBIX COEJUMHEHHMSIX C ONOpoil Ha
ONpEENECHNS, B TOM YHCIE CTPYKTYPUPOBAaHHBIE; NMPHHAIIEKHOCTh BEIIECTB K
OnpenenéHHOMY KJaccy COEIMHEHUH 1o (opMmynaM; BHA XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MIOHHAsI) B HEOPTraHUYECKUX COEAMHEHUSX;

UMETH MPEACTABICHUE O CUCTEME XMMUYECKUX 3HaHWI, YMETh C MOMONIbIO
yUUTENsl TPUMEHSTh CHUCTEMY XHUMHMUYECKMX 3HAHUW, JUIsl YCTaHOBJICHUS
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B3aMMOCBSI3H MEXy U3YYEHHBIM MaTEPUAJIOM U MPU MOJTYyYECHUN HOBBIX 3HAHUH, a
TaK)ke MpHU paboTe ¢ UCTOUHUKAMU XUMHUUYeCKoi nHpopmanuu. OpueHTUPOBATHCSA
B TOHATUSIX U ONEpUpPOBaTH HMMHU Ha 0a30BOM YpOBHE, IPUMEHATH IMPHU
BBITIOJIHEHUU YYE€OHBIX 3aJaHUN M PEIICHWM paCUYETHBIX 3a7a4 C ONOpOW Ha
QITOPUTM y4EOHBIX ACHCTBUN M3YUYECHHBIC 3aKOHBI M TEOPHUM: 3aKOH COXPaHEHUS
Macchl, [lepuoandeckuii 3akon JI.M. MenneneeBa, *3akoH MOCTOSHCTBA cocTaBa™,
3aKOH ABOrajipo; aTOMHO-MOJEKyJsgpHas Teopusi. COOTHOCUTH OOO3HAYEHUS,
KOTOpbIe uMeroTcs B Tabmuie «llepuogudeckas cucreMa XUMHUYECKUX JJIEMEHTOB
J. . MeHnngeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAll s]pa, OOIlee YHUCIO BJIEKTPOHOB U
pacrpeielIieHUe UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA;
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TerioBoMy 3G(dexTy, M0 HM3MEHEHHMIO CTENEHH OKHUCICHHS XHUMHYECKHX
AJIIEMEHTOB) C OTMIOPOM HAa CXEMBI;

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAAsl OMNUCAHUE MPUMEPAMU MOJEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLIUM C ONIOPOM HA CXEMBI;

POTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTHM OT HUX COCTaBa M
CTPOEHHMS; BO3MOKHOCTH MPOTEKAHMSI XMMHYECKUX MPEBPALICHUN B pPa3IUYHBIX
YCJIOBUSIX TOCJIE MPEABAPUTEIBLHOTO OOCYKICHUS C TIEAarorom;

BBIYUCIISAITH OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MaCCOBYIO JIOJI0O XUMHUUYECKOTO 3JIEMEHTa Mo (opMysie COCIMHEHUS; MACCOBYIO
JIOJII0 BEILECTBA B PACTBOPE; MPOBOJUTH PACUYEThl MO YPaBHEHUIO XUMHYECKOU
PEAKIIUM C OTIOPOU Ha aJTOPUTM;

MIPUMEHSTh OCHOBHBIE ONEpallii MBICIUTEIbHON JEATCIbHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHE, 0000IeHNe, CUCTeMaTh3alus, KiacCUu(pUKAIUs, BBISIBICHUC
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMi; eCTeCTBEHHO-HAYYHbIE METOJbI MTO3HAHUS — HAOIOACHHUE,
U3MEpPEHUEe, MOJACIUPOBAHUE, DKCIEPUMEHT *(peajbHbIi W MBICICHHBIN)* 1O
PYKOBOJICTBOM I1€/1arora;

CJIEIOBATh MpaBUJIaM IOJIb30BAHUSI XUMUYECKON MOCYA0N U JIaOOpaTOPHBIM
o0opyZ0BaHUEM, a TAK)KE TPaBWIIaM OOpaIieHus! C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB 10
MOJIYYEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM [J0J€d PacTBOPEHHOIO
BCILIECTBA; IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHE DKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB IMIEJIOUYEH M KHUCIOT C TIOMOIIBbK) HWHIUKATOPOB
(yrakMyc, peHondTarenH, METHIOPAHK U JAP.), MOATBEPKIAIOMIMNX KaueCTBEHHBIN
COCTaB HEOPraHWYECKUX BEIIECTB (KAUECTBEHHBIE pEAKIMM HAa HOHBI) MOJ
PYKOBOJICTBOM Ii€/1arora.

9 KIIACC
pPacCKpbIBaTh CMBICJII OCHOBHBIX XHMHWYECKUX IIOHATUH: XUMHYECKUU
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AJIEMEHT, aTOM, MOJIeKYyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, BaJIEHTHOCTb, DJIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasl peaKkilus, XUMHUUECKasi CBs3b, *TEIIOBOM 3(P(dEKT peakiuu, MOib™,
MOJISIPHBIN 00BEM, PacTBOpP; DIEKTPOJIUTHI, HEIIEKTPOIUTHI, DIIEKTPOIUTHUECKAS
JTUCCOIMAIIMS, pEaKIMH HOHHOTO OOMEHa, KaTalau3arop, *XHMHUYECKOe
paBHOBecHe, OOpaThMble W  HEOOpaTUMbIE  pPEAKIUU™,  OKUCIUTEIIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCICHUE U
BOCCTaHOBJICHHE, AJUIOTPOIHs, aM(OTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJCHTHAS,
WOHHAS, METAUIMYECKas), KPHUCTAIUIMYECKas pemeTKa, *KOppo3us METauIoB,
CIUTaBBI; CKOPOCTh XUMHUYECKON PEaKITUU™, MpeeabHO TOMyCTUMAas KOHIIEHTPAIHS
(ITIK) BemiecTBa;

WJUTFOCTPHPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUUYECKHUX TMTOHATHH (CM. I1. 1) |
MPUMEHSTH ATH MIOHATHSI IPY OTIMCAHUH BEIICCTB M MX MPEBPAICHHUIH;

UCIIOJIb30BaTh 3HAKU W CUMBOJIBI Ui (DUKCAIIUU PE3yJIbTAaTOB HAOIIOICHUMH,
cocTaBiieHus] (POpMyJ BEHIECTB M YpaBHEHUW XWMUYECKHX PEAKIUH, 3amuch
JAHHBIX  ycloBUM  3amad. HMcmonws3oBaTh 0003HAuYEHHUsA, UMEIOIIMECS B
[lepuonuueckoit cucreme u TabIUIE PACTBOPUMOCTH KHUCIOT, OCHOBaHHUM U coJiei
B BOJIE JIJIs1 BBITIOJIHEHUS 33 IaHU.

OTPEENATh BAJIGHTHOCTh U CTEIIEHb OKUCIICHHUS XUMHUYECKUX DJIIEMEHTOB B
COCJIMHEHUSX Pa3IUYHOr0 COCTaBa; MPUHAJJICKHOCTh BEIIECTB K ONPEAeIEHHOMY
KJIACCy  COCOMHEHUW C ONOpOM HAa  ONpEAEseHUs, B TOM  YHCIE
CTPYKTYPUpPOBAaHHBIC; BHUIBl XHUMHYECKOW CBsSI3W (KOBAJCHTHAs, WOHHA,
MeTaJUTMJecKasi) B HEOPTAaHMYECKUX COCIMHCHUSX; 3apsj MOHA MO0 XUMHUYECKOMN
dbopmyse; xapakTep Cpembl B BOJHBIX PacTBOpAaxX KHCIOT W IIEJOYeH, *TwHIl
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA™,

packpeiBath cmbicn [lepuogmueckoro 3akona J[.M. MenaeneeBa wu
JIEMOHCTPUPOBATH €r0 TOHMMAaHHUE: *OIMUCHIBATh U XapaKTEPU30BaTh™ TAOIHMUHYIO
dopmy Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX DJIEMEHTOB: Pa3jivNdaTh MOHSITHS
«riaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpynmna (b-rpynna)y», mansie u
OOJNBIIME TEPUOJNBI; *COOTHOCHUTH* O0003HAYEHMs, KOTOpbIE HMEIOTCS B
MEePUOINYECKON TaONHIe, C YUCIOBBIMH XaPAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn sjapa, oOIee YHUciIo SJIEKTPOHOB U
pacnpeneieHue HUX 1O  DJEKTPOHHBIM  CJIOAM);  *OOBSCHATH*  0oOIIHe
3aKOHOMEPHOCTH B U3MCHCHHH CBOMCTB XMMHUYECKUX 3JIEMECHTOB U UX COCIUHEHUIN
B TIpejesiax MaJlbIX TEPHOJIOB M TJIaBHBIX MOATPYIIT C YYETOM CTPOCHHS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI; HEOPTaHWYECKHE BEIICCTBA;
XUMUYECKHE Peakinu (110 YUCITY U COCTaBY YYACTBYIONIUX B PEAKIIUU BEIICCTB, 11O
TEeIIOBOMY 3(dekTy, Mo M3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB) C OTIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOMIME H CHEeNU(PUUIECKUE XUMHYECKHE
CBOMCTBA BEIECTB PA3JMYHBIX KJIACCOB, TOJTBEPXAAas OMHCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX ¥ MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C
ONOPOM HA CXEMBI;
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COCTaBJIATh YPABHEHUS AIEKTPOIUTUUECKON JUCCOLUALIMY KUCIIOT, 1eJI0Yei
W COJIeH; TIOJHBIE W COKpalIéHHbIE YpaBHEHHUS PEaKIUM HOHHOTO OOMEHa;
YpPaBHEHUSI PEAKLNM, MOATBEPKIAAIOIMIMX CYIIECTBOBAHUE T€HETUYECKOW CBSI3U
MEX1y BEIIECTBAMM Pa3JIMYHBIX KJIACCOB;

PacKpbhIBaTh  CYIIHOCTh  OKHUCJIWTEJIbHO-BOCCTAHOBUTEBHBIX  PEaAKIUM
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOYKHOCTH NMPOTEKAHUSI XUMUYECKUX MPEBPALICHUN TOCIE MPEABAPUTEITBLHOTO
00CYXXJICHHSI C TI€IaroroM;

BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MAacCChl BEIIECTB;
MAacCCOBYIO JIOJIO XHUMHYECKOTO dJeMEHTa 1Mo (opMyse COSAMHEHHS; MAaCCOBYIO
JIOJTI0 BEHIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHHUID XUMHYECKOU
PEAKIHUU C OTIOPOU Ha aJTOPUTM;

CJIe0BaTh IpaBUJIaM I0JIb30BaHUS XUMHUYECKOM MOCYA0N U J1aO0paTOPHBIM
o0opyloBaHUEM, a TaKXKe MpaBUjiaM 0OpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUH C
HHCTPYKIMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB 10
MTOJTYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U yIIEKUCIIOro Tra3a);

MPOBOJIUTh PEAKIIUM, TTOATBEPXKAAIOIINE KAUECTBEHHBIM COCTAB PAa3IUYHBIX
BEIIIECTB: PACIO3HABAaTh OIMBITHBIM MYTEM XJIOpHJI- OPOMMJI-, HOJH]I-, KapOOHAT-,
dbocdar-, cwimkar-, cynbhar-, THIPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
M3YUYEHHBIX METAJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BECILIECTB;

MIPUMEHSATh OCHOBHBIE OIEpalliid MBICIUTEIBHON JEATEIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHUE, OOO0OIIeHHE, CHUCTEeMaTU3allli0, BBISIBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€M — IIJI1 U3yYECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHU;
€CTECTBEHHO-HAyYHbIE  METOJIbl  MO3HAaHUS —  HAOMIOJCHHE, H3MEpPEHHUE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peabHbIN U MBICIICHHBIM).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUITAHUPOBAHUME M KOJMYECTBO YacoOB, OTBOAMMBIX Ha OCBOEHUE KaXJAOW TeMbl Y4eOHOTo IMpeaMeTa
«Xumus» DenepanbHON aJANTUPOBAHHOW OCHOBHOM 00pa30BaTeNIbHOM MporpaMMbl OCHOBHOIO 001Iero oOpa3oBaHUsA
o0ydJaromuxcsi ¢ 3aJepKKOM INCUXUYECKOIO Pa3BUTHUSA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIUM paszaeioM PDenepasibHOIM
paboueld mporpamMmbl y4eOHOro mpeameTa «XHUMHUS» OCHOBHOM 00pa3oBaTeIbHOM HpPOrpaMMbl OCHOBHOIO OOLIETO
obOpazoBanus. Ilpu stoM Opranuzanus BIpaBe camMa BHOCUTh H3MEHEHHMS B COAEpKaHME U pacIpelieleHHe yueOHOTro
Marepuana 1o rogaM oOydeHHus, B MOCJIEIOBATEIbHOCTh M3YUYEHHsS] TEM M KOJIMYECTBO YaCOB HA OCBOCHHME KaXKJOM TEMBI,
OIpENIeTICHNE OpraHU3alMOHHBIX QopM 00yueHus U T.I. OOOCHOBAHHOCTh JAHHBIX M3MEHEHUU OMpEAeseTcs BHIOpAaHHBIM
oOpa3zoBarenbHON opranuzanueid Y MK, HHIMBHIyaIbHBIMA ICUXO(U3HUYECKUMU OCOOEHHOCTSIMU KOHKPETHBIX 00YyYaroluXxcsl
c 3IIP, creneHpt0 OCBOEHHOCTH UMM YYEOHBIX TEM, PEKOMEHIALMSIMH IO OTOOPY M aJanTaluy yueOHOToO Marepuasa o XUuMHH,
IIPEACTABIECHHBIMHA B [[0sICHUTENEHOM 3aUCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO INTAHUPOBaHUs Juist oOydarommiicst ¢ 3[1P: mepBblil nmpennonaraer
OCBOEHHE NMPOrPaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTIEJIBHOM KJIacce.

1-i BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B HEnEmMI0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsl)
IIpumepHBIe TeMBbl, OcHoBHOe coiep:kaHHne OcHoOBHBIE BU/ABI 1eSITeTbHOCTH
pacKpbIBaloIMe JaAHHBII o0y4Jaromuxcs

pa3jies NporpamMmel,
¥ KOJINYECTBO YaCOB,
0TBOAMMOE HA UX
H3y4yeHue

Paznen 1.IlepBoHavaibHbie XUuMUYecKHe moHATH(20 1)
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Tema 1. Xumus —
BaskHast 00J1aCTh
€CTEeCTBO3HAHMS U
NMPaKTHYeCKOH
JeATeJILHOCTH YeI0BeKa

(54)

[Mpenmet xumun.* Poib XUMUM B )KU3HU YETIOBEKA.
XuMmus B cucTeMe HayK. MeToIbl IIO3HAHUS B XUMHUH. ™
Tena u BemecTBa. PU3NUECKHUE CBOMCTBA BELIECTB.
ArperatHoe COCTOSTHUE BellecTB. YnCThIe BelecTBa U
cMecu. CriocoOrI paszneneHus cMeceil. u3ndeckue u
XUMHYecKre sSBiIeHns. [Ipu3Haku u yciaoBus
MPOTEKAHUS XUMUYCCKUX PEaKIIni.

3HaKOMCTBO C MpaBJIaMu 0€30IIaCHOCTH U IPUEMaMu
paboTHl B XMMHYECKOM JJab0paTopuu.

JdemMoHcTpanun

1. JTabopatopHoe 060pyaOBaHuE.

2. Paznu4aHbIe BUIBI XUMUYECKOU TIOCYTBI.

3. O0Opa31ibl BEIIECTR.

4. CriocoOsI pazzaeneHus cMecelt (GunbTpoBaHue,
BEITIApUBaHUE, TUCTHILIALNS, XpoMaTorpadus).
JlaGopaTopHble U IPpaKTHYeCKUE padoThI
Jlabopamopmuvie onvimoi.

Onwcanvie GU3HYECKUX CBOHCTB BEIIIECTB.
Paznenenue cMecu ¢ TOMOIIBIO MAarHUTA.
IIpaxmuueckue pabomul:

Ne 1. JTabopaTtopHoe 000pyA0BaHUE U TPUEMbI PaOOTHI C
HuM. [IpaBuia 6e3omacHOi pabOTH B XUMHYECKOM
nabopaTopuH.

No 2. OuncTka 3arps3HEHHON MOBapEHHON COMU

PackpeiBaTh CMBICT M3y4aeMbIX MOHSTHHN C TIOMOIIBIO Me1arora.

PackpbIBaTh posib XMMUH B IPUPOJIE U )KU3HU YEJIOBEKA, €€ CBS3b C
JIPYTUMHU HayKaMHu.

Pa3nuyate yncThIe BeliecTBa U CMECH; OJTHOPOJIHBIE U HEOJAHOPOIHBIE
cMecy;

Paznmuyare us3uyueckue u XUMHYECKHUE SIBICHUS C ONIOPON Ha
OIpElETICHUS.

Ornpenensars NpU3HAKH XUMUYECKUX PEAKIINI U YCIOBUS UX
MPOTEKAHUSL.

CrnenoBaTh MpaBUiaM MOJIB30BAHUS XUMUUECKOU MTOCYI0N U
J1a00PaTOPHBIM 000PYIOBAHUEM, a TAKXKE NPaBUIaM OOpalleHUs C
XUMUYECKUMH BEILlE-CTBAMU B COOTBETCTBUH C HHCTPYKLUSIMU IO
BEITIOJTHEHUIO MTPAKTHYECKUX PabOT ITOT KOHTPOJIEM TIearora.

[1manupoBaTh U MPOBOJUTH XUMUUECKUN SKCTIEPUMEHT IO N3Y4YEHUIO
Y OTIMCaHUIO PU3UIECKUX CBOHCTB BEIIECTB, CIIOCOOO0B Pa3/IeiIeHHS
cMeceil BeIeCTB IMo/I PYKOBOJICTBOM II€JIarora ¢ 00CykIeHHeM IJIaHa
paboTHL

Hcnonb30BaTh MpH BHITOTHEHUH YUEOHBIX 3a/IaHHI U B TIpOIlecce
HCCIIEA0BATENBCKON ACSITENIBHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO COJIEPIKaHus, CIPaBOYHBIE MaTepHaIIbl, PECYpPCHI
WuTepHeTa nmoa pyKoBOACTBOM T€Jarora.

BricTpauBath pa3BEpHYTHIE NUCBMEHHBIE U YCTHBIE OTBETHI C OTMIOPOU
Ha MHQOPMAIIHIO U3 yYeOHHUKA U CITPABOYHBIX MaTepHAIIOB, TPAMOTHO
HCIIOJIB30BaTh U3yYECHHBIN NOHITUMHBIN anmnapar Kypca XUMHH

Tema 2. BemiecTBa
U XUMHYECKHE peaknu
(154)

ATOMBI I MOJIEKYJIBI. X UMHUYECKHE JIEMEHTHI. 3HAKU
(cMMBOJIBI) XUMHYECKHX 371eMeHTOB. [IpocThie
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.
Xumndeckas popmyina. BaneHTHOCTS aTOMOB
XHUMHYECKHX DJIEMEHTOB. *3aKOH IMOCTOsHCTBA COCTaBa
BemiecTB.* OTHOCHTENbHASI aTOMHAsI Macca.
OTtHocuTeNBHasE MOJIEKYJIsIpHAs Macca. MaccoBast 10715t

[IpuMeHATh eCTeCTBEHHO-HAyYHBIE METOBI TIO3HAHNUS (B TOM YHUCIIE
HaOJroIeHNe, MOJIETIMPOBaHKE, SKCIIEPUMEHT) M OCHOBHBIE OTIEpaIluy
MBICJIUTEJILHON IeSTeNbHOCTU (CpaBHEHHE, KnacCu(puKaus) A
M3YyYEHUS BEIIECTB U XUMUUECKHUX peakliii ¢ OIIOPOH Ha alTrOpUTM
WA CXEMY.

PackpbIBaTh CMBICT U3y4aeMbIX OHATHIA U 3aKOHOB U IPUMEHSTH 3TH
TIOHSITHS IPH ONMCAHUU CBOMCTB BEILECTB U MX MPEBPALIEHUI C
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XUMHUYECKOTO JIEMEHTA B COCAMHCHUU.

®uU3HYECKHE U XUMUYECKUE SIBICHUS. XUMHUECKAsI
peakius. [Ipyu3Haky U yCIOBUS IPOTEKAHUS
XUMHUYECKUX peakiuil. XUMUYECKUE YpaBHEHHUSI.

Tumbe! XUMAYECKUX peaknrii (COeAMHEHNS, Pa3I0KEeHHS,
3aMemeHus, 0OMeHa).

3aKOH COXpaHEHHUsI Macchl BELLIECTB.

*M. B. JIoMOHOCOB — Y4EHBIA-3HIUKJIONEIUCT. >

JdemoHcTpauuu

dusnyeckue sBICHUS (PacTHPaHUE caxapa B CTYIIKE,
KUIICHUE ¥ KOHAEHCALUs BOABI U T. 11.).

XuMHYECKHE SBICHUS (TOPEHHUE CBEUH, PA3JIOKEHNE
caxapa, B3aMMOJICIICTBUE CEPHOM KUCIIOTHI C XJIOPUAOM
Oapus,

paznoxenwue runpokcuna meau(ll), B3anmonericTeue
JKeJe3a ¢ cepoii, B3aUMO/IEHCTBHE kKele3a ¢ paCTBOPOM
comu meau(1l)).

OnBIT, WUTIOCTPUPYIOIINM 3aKOH COXPAHEHHSI MACCHI.

JlaGopaTopHble U NPaKTUYECKUE PadOThI
JlaGopaTopHBIE OTBITHI:

[Ipumeps! puzmueckux sBNeHM (TUTaBIEHIE BOCKA,
TasiHHUE JIbA).

[Ipumeps! XUMHUYECKUX ABJICHHUH (IIpOKaTMBaHNE
MEJTHOI MPOBOJIOKU, B3aUMOJICHCTBHE MeJa C
KHCIJIOTOM).

Mojenu aToMOB U MOJIEKYH

[Ipaktnueckas padora Ne3 [Ipu3Haku npoTeKkaHus
XUMHUYECKUX PEaKIUil

Brruuciaenus

— OTHOCHUTEIBHON MOJIEKYJISIPHOU MacChl BEIIECTB;

— MacCOBOH JIOJIM XUMHYECKOTO AJIEMEHTA 110 (hopMyIie
COCIUHCHMS.

OTOpPOH Ha IJIaH U KII0YEBbIE CIOBA.

Paznnuats Gpusnyeckue nu XMMUYECKHE SIBJICHUS, OOBSCHATD UX
CYLIHOCTb C TOYKH 3PEHHsI aTOMHO-MOJIEKYJIIPHOTO YUEHHS C ONOPO
Ha OIpENIETIEHNS U CXEMBI.

OmnpenensiTe NpU3HAKH XUMUYECKUX PEAKLIUH, YCIOBUS UX
MIPOTEKAHUS.

OOBACHSTH CYIIHOCTh (PU3MYECKUX M XUMUYECKUX SIBICHUH C TOUKU
3peHHs] aTOMHO-MOJIEKYJISIPHOTO YUEHHUS C HUCIIOJIb30BaHUEM
BHU3YaJIbHOH OIOPBL.

KnaccugunuposaTh XuMHYeCKHE peakuH (110 YUCTY U COCTaBY
pearupyonmx 1 00pa3yroInuXcs BEIIECTB) C OMIOPOH Ha CXEMBI.

CocraBiare GOpMyJbl OMHAPHBIX BEILIECTB 110 BAJICHTHOCTH U
OIpeNeNIATh BaJICHTHOCTH 110 (hOPMYJIaM BEILIECTB C ONOPO Ha
aJITOPUTM YUCOHBIX IEHCTBUM.

PaccraBnsath k03 (HUIMEHTH! B ypaBHEHHUAX XUMUYECKUX PEAKLIUH ¢
OTIOPOH Ha alNTOPUTM YIEOHBIX TEHCTBHIMA.

CrnenoBaTh paBUIaM MOJIB30BAHUS XUMHUYECKOH MTOCYI0M U
J1a00paTOpHBIM 00OPYIOBAaHHUEM, & TAKXKE MPaBUIaM OOPAICHUS C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMAMU 10 BBITIOJTHEHUIO
71a00PaTOPHBIX XUMHUYECKUX OMBITOB 0] KOHTPOJIEM TIearora.

Hcnonp30BaTh MpH BBHIMTOJHEHUH YUe€OHBIX 3aJIaHUI U B TIpoIiecce
HCCIJIEI0BATEIbCKON AESATEIBHOCTH
HaYYHO-IIONYJIIPHYIO JIMTEPATYPY XUMHUECKOTO COACPIKaHUs,
CIpaBOYHBIE MaTepHalibl, pecypchl IHTEpHETA 101 pyKOBOJCTBOM
nejarora.

BeicTpanBaTh pa3BEpHYTHIE MUCEMEHHBIE M YCTHBIE OTBETHI C OIIOPOH
Ha HHPOPMAIIUIO 13 YUeOHUKA U CIIPABOYHBIX MaTEPHAIOB, PAMOTHO
HCIIOJIB30BaTh U3yYECHHBIN NOHITUMHBIN anmnapar Kypca XUMHH

Paznen 2. Bakneiimue npeacTaBuTes il Heopranuieckux Bemects (30 4)
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Tema 3. Bo3ayx.
Kucaopon. Ilousitue 06
OKCHAAX

(59)

Bo3ayx — cmech razos. Coctas Bo3ayxa.

Kucnopox — sneMeHT U mmpocToe Berie-

cTBO. O30H — *amnoTponHas Moau(pHUKaLus
kuciopona.* HaxoxeHue Kuciopoaa B Ipupoe,
(hM3uIecKue M XUMUYECKHAE CBOHCTBA (peaKITnu
OKHCIICHHSI, TOPEHHE). Y CIIOBHS BOSHUKHOBEHHS 1
npekpaiieHus ropenus. [lonsTue 06 oxcumax.
*Cnoco0bl oTyYeHHsI KUCIIOpOoa B 1a00paTOpHH U
IpoMBIIIIeHHOCTH. * [IprMeHeHne Kuciopoaa.
Kpyrosoport kucnopoja B npupoze.

*TemnoBoi 3pHEeKT XUMHUECKOH peakIiu, MOHITHE O
TEPMOXUMHYECKOM YPaBHEHUH, SK30™- U
SHJIOTEPMUYECKUX PEAKIISIX.

*TomnuBo (HedTh, yroib U MeTaH). 3arpsisHEHHE
BO3JyXa, CIIOCOOBI €ro MPeA0TBPALICHHS. Y CHIICHUE
MapHUKOBOTO 3 dexTa, pa3pymeHne 030HOBOTO CIIOSL.™

JdemMoHcTpanun

Bzaumogpeiicteue docdopa, cepsl u xenesa ¢
KHCJIOPOIOM (BO3MOKHO UCIIONIB30BAHNE
BHJICOOTIHITOB).

Omnpenenenue coaepKaHus KUCIOPOAa B BO3IyXe€.
OmnbIThI, JEMOHCTPUPYIOIIKE YCIOBHS BOSHUKHOBEHUS U
MpeKpaIeHHsI TOPEHHS.

JlaGopaTopHble U IPAKTHYEeCKUE PadoThI
JlabopartopHsIii OTIBIT:

O3znakomiteHne ¢ o0pasiaMu OKCHIOB.
[IpakTuueckas padora:

No 4. TTonyyeHue KUCI0poia, U3yYeHHUE €ro CBOUCTB.

Beruunciaenus
— MOJIEKYJISIPHOM MacChl KUCJIOPOJa U 030Ha Ha
OCHOBAHHMHU aTOMHOI MacChl XMMHUUYECKOT'0 JIEMEHTA

PackpeiBaTh cMBICT U3y4aeMbIX OHATUH M IPUMEHATH 3TH MOHATHUS
MpY ONTMCAHUK CBOMCTB BEIIECTB U UX IIPEBpAIEHUN C
HCIIOJIb30BaHHEM OTIOPHBIX CJIOB U KJIHIIE.

XapakTepru3oBaTth (OMHUCHIBATE)C ONOPOLL HA NIAH, CXeMY, KDAMKYIO
3anuco
COCTaB BO3/yXa, PU3MUECKHE U XHM-MHUUECKHE CBOWCTBA KHCIOPOa,
CHOCOOBI €ro MOJTy4eHUs], MPUMEHEHUE U 3HaUeHHEe B TIPUPOJIE U
’KU3HU YeJIOBeKa.

Cpasnusams peaxyuu 20peHust U MeOIeHHO20 OKUCAEHUs C
npeBapUTEIbHBIM 00CYKIICHHEM ITapaMeTPOB CPABHEHHS.

Cobupath nprOOpPHI TS MOTYYECHUS KHCIOPoaa (BEITECHEHUEM BOJBI U
BO3/yXa).

PacriozHaBaTh ONBITHBIM IIYTEM KUCIIOPOJ MO KOHTPOJIEM IE€Jarora.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIHMKY JUJIsl COCTaBJICHHUS (OPMYIT
BEIIECTB, MOJIEKYJISIPHBIX YPaBHEHUI XUMUYECKHUX pPEeaKLUi C
y4acTHEM KHCIIOPOJa.

OOBSACHSTH CYIIHOCTB 9KOJIOTHIECKUX TPOOIIEM, CBI3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CrnemoBath npaBmiIaM 6€30MaCHOM PabOTHI B Ta00OpaTOpHH ITPH
WCTIONIb30BaHUU XUMHUUECKOH MIOCY/IbI U 000PYI0BaHUSI TIOA
KOHTpOJIEM TIeJIarora, a Takke MpaBuiiaM 00pallleHHs! ¢ TOPIOYUMU
BEILIECTBAMH B OBITY.

[InanupoBaTh M OCYIIECTBIATE HA MPAKTUKE XUMUYECKHE
9KCTIEPUMEHTHI, TPOBOUTH HAOIOICHHS, JIEJIaTh BEIBOJIBI T10
pe3yabpTaTaM 3KCIIEpUMEHTa M0 pyKOBOACTBOM II€Jarora.

VY4acTBOBaTH B COBMECTHOM padoTe B rpymIIe.

Hcnonb30BaTh MpY BHITIOTHEHUH YUeOHBIX 3aJlaHH U B TIpOIIecce
WCCIIEIOBATEIBCKON ACSITETLHOCTH HAYUHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COIEPKaHMUs, CIPaBOYHBIE MaTepHAIIbI, PECYPCHI
NuTepHeTa moa pyKOBOACTBOM IEJarora.

BricTpauBaTh pa3BEpHYThIE MMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uH(popMaIHio 13 yyeOHNKa U CIPABOYHBIX MAaTEPUAJIOB C OIIOPO Ha
IUIaH, TPAMOTHO MCTIONIb30BaTh N3yUYEHHBIN MOHATUIHBIN anmapaT
Kypca XUMUHU
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Tema 4. Bonopon.
ITonsiTHe 0 KHCI0TAX
H COJISIX

(59)

BOI{OpOI{ — DJICMCHT U MPOCTOC BCILIECTBO.

Haxoxnenue B mpupoae, Gpu3nvIecKre n XUMAIECKIe
CBOWCTBa (Ha MpUMEPE B3aUMOJICHCTBHS C HEMETalIaMU

U OKCHJaMHU METAJUIOB), IPUMEHEHHE, *CcriocoObI
MmoJTy4eHus. ™
[TonsiTHE O KNUCIIOTAaX M COJIX.

JdemMoHcTpanun

[Tony4enue, cobupanue u pacro3HaBaHUE BOIOP
T'openue Bogopona.

Bzaumoneiictere Bogopoaa ¢ okcugaom memu(ll).

JlaGopaTopHble U IPpaKTHYeCKUE padoThI
JlaGopaTOpHBIii OTIBIT:

B3anMopeiicTBUE KUCIOT ¢ METAJIIAMHU.
[IpakTuueckas padora:

oJa.

Ne 5. TTonyyeHue Bonopoaa, U3y4YeHUE €ro CBOMCTB.

Boeruuncienus

— MOHGKyanHOﬁ MacCChI BCIICCTBA HA OCHOBAHHUH

aTOMHOM MacCChl XUMHYECKHX JIEMESHTOB

PackpwiBaTh CMBICT H3y4aeMbIX TTOHATUH ¥ IPUMEHSTh 3T TTOHATHUS
MpY OITMCAHUK CBOMCTB BEILIECTB U UX IIPEBpaIllcHUH.

XapakTepru3oBaTth (ONHUCHIBaTh) (PU3NUECKUE U XUMUUECKHE CBOWCTBA
BOJIOPOJA, CIIOCOOBI €r0 MOTyYeHHsI, IPUMEHEHHE C ONOPOH Ha IUIaH,
KPaTKYyIO 3aIHCh, CXEMY.

Cobupats pubdop I OTYISHHUS BOJOPOAA C UCTIOIH30BAHUEM
BU3YaJIbHOH OTIOPBI

Hcnonb30BaTh XUMUYECKYIO CUMBOJIHMKY ISl COCTaBJICHHS (OPMYIT
BEIIECTB, MOJICKYJSIPHBIX YPAaBHEHUI XMMUYECKUX PEAKIUH ¢
y4acTHEM BOAOPO/Ia C OTIOPOii Ha alITOPHUTM.

Crenoats npaBuiaM 0€30MacHOM pabOTHI B TaOOpaTOPUH MPH
WCTIOJIb30BaHUU XUMHUYECKOHN MOCYAbI U 000PYIOBAHHUS IO
KOHTPOJIEM TIeJ]arora., a Takke MpaBiaM 0OpanieHus ¢ TOPIOYUMU
BEIICCTBAMH B OBITY

[InanupoBaTh U OCYIIECTBITH HA MPAKTHKE XUMHUYECCKUE
9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHHS, JICTIATh BBHIBOJIBI TIO
pe3yJibTaTaM 3KCIepUMEHTA 0]l PYKOBOJICTBOM MEarora c
00CYXICHUEM TIaHa PadOThI, C UCTIOJIL30BAHUEM KITHIIIE.

Y4acTBOBaTh B COBMECTHOM paboTe B rpyIIIe.

HHaHI/IpOBaTL 1 OCYHICCTBJIATHL Ha MPAKTUKE XUMHUYCCKUC
AKCIIEPUMEHTHI, TIPOBOIUTH HAOIOACHNS, 1€aTh BEIBOIBI IO
pe3yiibTaTaM 3KCIepHUMEHTA.

Y4acTBOBaTh B COBMECTHOH paboTe B rpyrie

Tema 5. KoinyecTBeHHbBIE
OTHOLIEHHUS B XUMHU
(44)

KonugectBo BemecTsa. Monb. MomsipHas macca. 3akoH
ABorazpo. MoJisipHbIii 00béM ra30B. Pacuérsr mmo

XUMUYCCKUM YPAaBHCHUAM.

JdemMoHcTpauus
OOpas3iib! BeeCTB KOJIMYECTBOM | MOJIb.

Brrauciaenus
— 00BEMa, KOJIMUECTBA BEIIECTBA ra3a I10 ero
M3BECTHOMY KOJIMYECTBY BEIIECTBA UIIH 00BEMY;

— 00BEMOB Ta30B 110 YpPaBHCHUIO pCaKIMU HAa OCHOBC

3aK0HA 00OBEMHBIX OTHONIEHUHN ra30B

PackpeIBaTh CMBICT U3y4aeMbIX TOHATUH U IPUMEHATh 3TU OHATHS,
a TaKKe N3Y4YEeHHBIE 3aKOHBI M TEOPHUHU ISl PELICHHS PacUETHBIX
3a7a4 C MOMOIIBIO MEAarora.

BrryncnsaTh MOISIpHYIO MacCy BEUIECTB; KOJMUECTBO BEIIECTBA, 00BEM
rasa, Maccy BeIIeCTBa ¢ ONOpoii Ha oOpasel], Ha GopMyIIbI;

[IpoBoauTh pacu€Tsl MO YypaBHEHUSAM XUMHUYECKUX PEAKIUN C OTTOpOi
Ha o0Opaszell, aropuT™ yueOHBIX IeHCTBUIl: KonndyecTBa, 00bEMa,
MAaccChlI BEIIECTBA 10 N3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
peareHToB WM MPOAYKTOB pEaKLUH.

BricTpanBaTh pa3BEpHyThIE MMCEMEHHBIE U YCTHBIE OTBETHI C ONIOPON Ha
WH-

(dopmarmio 13 yueOHHKa B CIIPABOYHBIX MATEPHAIOB, TPAMOTHO
WCTIONIb30BaTh U3YUYEHHBIN TOHATHIHBIN anmapaT Kypca XUMHU C
MTOMOIIBIO TIEJIarora.
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Tema 6. Bona. PacTBopbl.
ITousiTue 00 OCHOBAHHMSAX

(59)

Bona, ee cocrtas, ctpoenue, Mosiekynbl. Ousnueckue
CBOWCTBa BOJBI. *AHAIN3 U CUHTE3 — METO/IbI
W3YUYCHHS COCTaBa BOJBL.*

XHUMHUYECKHE CBOMCTBA BOABI

(pasmosxeHue, peakiuy ¢ HaTpHeM, OKCHIOM KalbIIus,
okcuaoM cepsl 1V .

CocraB ocHoBaHmii. [loHsTHE 00 MHANKATOPAX.
*Boma kak pacTBopuTeh.* PacTBOpEI. *PacTBOpHMOCTH
BEIIECTB B BOfe.™

*HaceIleHHbIe 1 HeHACBIIIEHHBIE PACTBOPHIL. *
MaccoBas 1015 BEeIecTBa B pacTBOPE.

*PoIs pacTBOPOB B MPUPOJIE U B JKU3HU YETIOBEKA.
Kpyrosopot Bozp! B mpupoae.* 3arps3HeHne
MpUPOIHBIX BoJ. OXpaHa U OYMCTKA MIPUPOIHBIX BO/.

JdemMoHcTpanun

ONEeKTPOIN3 BOBI; CHHTE3 BOJBI; B3aUMOJIEHCTBHE
Bonbl ¢ metaiuiamu (Na, Ca) (BO3MOXKHO HCTIOIB30BaHHE
BUEOMATEPUAIIOB).

PacTtBopeHue BenecTs ¢ pa3InyHON PaCTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KUCIIOT U 1LIEJIOYEHN C
MOMOILBI0 HHIUKATOPOB.

JlaGopaTopHble U MPaKTUYECKUE PadoThI
[IpakTuueckas padora:

Ne 6. IlpuroroBieHne pacTBOPOB C ONPENENEHHOM
MacCOBOH /10JIeil pacTBOPEHHOTO BEILECTBA.

Breruuncienus
— C UCHOJIL30BAHUEM IIOHITHUSI «MAacCcoBast JOJIS
BEIIIECTBA B paCTBOPE»

PackpeIBaTh CMBICT H3y4aeMBIX TOHATHN M IPUMEHATD 3TH TOHATHUS
IIPY ONMCAHUU CBOKCTB BEILECTB M UX MPEBPAIEHUN C TTOMOILBIO
nejarora.

XapakTepr3oBarh GU3NUECKUE U XUMHUYECKHE CBOUCTBA BOJBL, €€ POJIb
KaK paCTBOPHUTENS B IPUPOAHBIX MIPOLECCAX C OTIOPOM HA IUIAH U
CXEMY.

CocTaBnATh ypaBHEHMSI XUMUUECKUX PEaKIUil ¢ yYaCTHEM BOJBI C
OIOpOil Ha CXEMY.

OOBACHSTH CYIIHOCTh 3KOJIOTHIECKUX IPOOIIEM, CBA3aHHBIX C
3arpsis3HEHHEM MPUPOTHBIX BOJ, CIOCOOBI OYMCTKU BOJBI OT
IIpUMeceH, MepBI IO OXPAaHEe BOJ OT 3arpsA3HEHHS MOCTE
MIPEBAPUTEIBHOIO CTPYKTYPUPOBAHMS MaTepraa.

[InanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE
OKCTIEPUMEHTHI, TPOBOJUTH HAOIOICHHUS, IEJIaTh BbI-

BOJBI 110 pe3yNbTaTaM 3KCIEPUMEHTA IO KOHTPOJIEM MIEAArora, ¢
WCIIOJIb30BaHUEM KITHUIIIE.

Crenoats npaBuiaM 0€30MacHOM pabOTHI B TaOOpaTOPUH MPH
WCTIOJIb30BaHUN XUMHUYECKOH MOCYAbI U 000PYAOBaHHUS IOA
KOHTpOJIEM Ilefiarora.

[IpoBOANTD BBIUMCIIEHHUS C TPUMEHEHNEM TIOHSATHS «MaccoBas OIS
BEIIECTBA B PACTBOPE» C OMOPOH Ha (OPMYIIBI.

Hcnonp30BaTh NpH BHIIOIHEHUH YU€OHBIX 3aaHAN U B IIpolLiecce
HCCIIEIOBATENBCKOM N€ATETbHOCTH HayYHO-TIOMYJISIPHYIO
JUTEepaTypy XUMHYECKOTO COJIEpIKaHNs, CIIPAaBOYHBIE MaTepPHAIIbI,
pecypcesl MHTEpHETa 0] pyKOBOJCTBOM IIEAarora.

BricTpauBath pa3BEpHYTHIE TUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha HHGOPMAIIUIO 13 YUeOHUKA U CIIPABOYHBIX MaTEPHAIOB, IPAMOTHO
WCIIOJIb30BaTh U3YUECHHBIN MOHATHHHBINA annapaTt Kypca XUMHUH 110CIIe
MIPEJIBAPUTENBHOIO CTPYKTYPHPOBAHHS MaTepraia

Tema 7. OcHOBHEBIE
KJIACChl HEOPTaHUYECKUX
coeIMHeHHuil

(11 9)

Kiraccudukarys HeopraHUIeCKUX COSTUHEHUI.
Oxcunel: coctas, Kiaccupukanys (OCHOBHBIE,
KHUCJIOTHBIE, *am(oTepHbIe, Heconeo0pas3ylomue Ha
npumepe okcuna yriaepona |l u okcuna azora I,
HOMeHKJaTypa. [lomydenne™ okcuaos (B3auMoIeicTBHE
C BOZOM, KHCIIOTaMU, MIEJI0YaMH).

OcHoBaHus: COCTaB, Knaccudukanus (11e104u 1

OmnpeeneHne OCHOBHBIX KIIACCOB HEOPTaHUYECKUX COSAMHEHHI TI0
m1abIIoHy.

CocTaBlieHUE CXeM CTPOSHHUS OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COCJIMHEHHI Ha OCHOBE OTIPE/ICIICHHS.

Cocrasienue GopMya OCHOBHBIX KJIACCOB HEOPTaHHYECKHX
COCJIMHEHHI U Ha3bIBAHUE MX 110 MEXYHAPOTHON U TPHUBUAIBLHOM
HOMEHKJIATYPE C UCIOJIb30BAaHUEM OTIPEACICHIsI U TaOIHIIBI
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HEPaCTBOPUMBIC OCHOBaHUS ), HOMCHKJIATYpa.

Kucnotsr: coctaB, kmaccuduxanwsi, HOMEHKIATypa,
(hm3UYeCKUe U XMMHYCSCKUE CBOMCTBA (B3aUMO/ICHCTBUE
C OCHOBHBIMU OKCHUJIAMH COJIIMHU Ha MPUMEPE COSTHON U
CEpHOI KHCIOoT), *crocoOb! moryaeHus. ™ Psiy
AKTUBHOCTH METAJUIOB.

Counu (cpeaHue): HOMEHKIIATypa, *CrocoObl
MOJTyYEHUS ™, B3aUMOJICHCTBHIE COJICH C MeTaJJIaMH,
KHCIIOTaMH, IEN0YaMHU M COJISIMHU.

I'eHeTnyeckast CBSI3b MY KJIacCaMU HEOPTaHUYECKUX
coenuHeHuit. ['eneTnueckue psazapl. [lonstue 00
amM(pOTepHBIX THAPOKCHIAX Ha MMPUMepe IHHKA U
AJTIOMUHUA. XUMHUYECKHUE CBOMCTBA - B3aUMOJIEHCTBUE C
KHCJIOTaMU M IesiouamMu. PasiioskeHue npu HarpeBaHuu.

JdemMoHcTpanun

O6pa3ipl HeOPraHMUECKUX BEIECTB PA3TUIHBIX
KJIaCCOB.

B3aunMozeiicTBue pacTBOpa CEpHOM KUCIOTHI C OKCUIOM
meau(ll).

Peakuus HelTpanuzaiuu.

BrITecHeHHne 0JHOTO MeTalla JpyTUM U3 PacTBopa
COJIH.

JlabopaTopHble M MpaKTHYeCcKHe PadoThI
JlaGopaTopHBI€E OIBITHL:

BsaumogeiicTBHe KHCIOT C METaJIJIaMH.

[Tonmy4yeHnne HepacTBOPUMBIX OCHOBaHHIA.
B3anMopeiicTBuEe HEPACTBOPUMBIX OCHOBAaHUM C
KHCIIOTaMHU.

Paznoxenune ruapoxcuna meau(ll) mpu mHarpesanun.
[IpakTnueckas padora:

Ne 7. Perienue sKcriepuMEHTAIBHBIX 33/1a4 110 TEMe
«OCHOBHBIE KJIacChl HEOPTaHUUYECKUX COETUHEHUI.

Beruunciaenus
— M0 YPaBHEHUSIM XUMUYECKUX PEAKIIUIMA

pPacTBOPUMOCTH.

KrnaccupunmpoBanne n3ydaeMbIX BEIIECTB MO COCTaBY U C8OUCMBAM C
OTIOPOii Ha OTIPeICIICHHS, CXEMBI H Ta0JHUILy PACTBOPUMOCTH.
CocrapieHue TaOJIUIIBI TEHETUUECKHUX PSJIOB U cXeMbl «I 'eHeTnueckas
B3aMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTHUHEHUID) MO
PYKOBOJCTBOM II€arora.

[TporuHo3upoBaHKe CBOWCTB BEIIECTB HA OCHOBE OOLIMX XUMHYECKUX
CBOICTB M3YYCHHBIX KJIaCCOB, IPYIIIT BEIIECTB, K KOTOPHIM OHU
OTHOCSITCSI C HCIIOJIB30BAaHUEM CXeMBI «I eHeTHdecKasi B3anMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHHI» MOJT PYKOBOICTBOM
nenarora.

CocraBneHue MOJIEKYJISIPHBIX YPABHEHUH peakuil, WIUTFOCTPUPYEOLINX
XHMHYECKHE CBOWCTBA H3YUCHHBIX KIIACCOB U CNOCOObI NONYYEeHUs
BCHICCTB U3YUYCHHLIX KJIACCOB, I'PYIIII, 4 TAKXKC MMOATBCPIKAAOIINX
TeHETHYECKYIO B3aNMOCBSI3b MEXKIy HIUMH, C OTIOPOH Ha BepOATbHYIO
CXeMy B KaueCTBE 3pUTEIHHO OTOpPHI.

CocTaBiieHne MOJEKYJISIPHBIX YPaBHEHUN peakIii o cxemam ¢
MIPeIBAPUTEIBHBIM 00CYXICHUEM BBIOOpa pearupyrouix BEIIeCTB.
Berunciienye no ypaBHEHHSIM XHMUYECKUX PEAKIMIA KOINYECTBa,
00bEMa, MacChl BELIECTBA 110 KOJIHYECTBY, 00bEMY, Macce pearcHTOB
WJIY IIPOJYKTOB PEAKLIUH I10 AJITOPUTMY.

[TnanrpoBaHue M OCYIIECTBICHHE HA MPAKTUKE XUMHIECKOTO
IKCIIEPUMEHTA U HAOMIOACHHS TIO/I PYKOBOJCTBOM YUHUTEIIS.

dopMyupoBaHKe BHIBOJIOB IO Pe3yIbTaTaM IKCIEPUMEHTA C
UCIIONIb30BAaHUEM OTIOPHBIX CIIOB.
®opmynupoBaHue C TOMOIIBIO TTE1arora U BBITOJHEHUE TIPaBHII
0e30macHO paboThI B JJAOOPATOPUH TPH HCIIOIB30BAHUU XUMHUYECKOH
MOCY/IbI ¥ 000PYI0BaHUSL.

Vcnionp3oBaHKe MpH BHITIOIHEHUH YYEOHBIX 3aJaHUil U B TIpoLiecce
HCCIIeIOBATEIBCKON ISSITEIbHOCTH HAYIHO-TIOMYJIIPHOMN JIUTEPATYPhI
XUMHUYCCKOr'o COACpKaHuA, CIIpaBOYHBIC MaTEpHaJIbl, PECYPChI
WurepHeTa, ocyniecTBICHHE BHIOOPA 110]T PYKOBOJICTBOM I€Iarora.
BeicTpanBanue pa3BEPHYTHIX MMCBMEHHBIX U YCTHBIX OTBETOB C
OTopoi Ha HHPOPMAITHIO U3 yUeOHUKA U CIIPABOYHBIX MATEPUAJIOB,
TpaMOTHO€ MCIIOJIb30BAHUE N3YUCHHOI'O MOHSITHUIHOTO arrapara Kypca
XMMHH C UCTIOJIb30BAaHHEM IUIAHA, OTIOPHBIX CJIOB, aITOPUTMA.
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Pasnea 3. [lepnoanyecknii 3axoH u [lepnoauyeckasi cucrema xumudeckux 3jemMenToB JI. . MenneneeBa.
CrpoeHue aTOMOB. XHMHUYecKas CBsI3b. OKUCIANTEILHO-BOCCTAHOBUTEIbHbBIE peakiuu (15 1)

Tema 8. Ilepnoanueckuii
3akoH u Ilepuoguyeckas
CHCTEMA XHMHYECKHX
3J1EMEHTOB

. U. Menpgene-eBa.
Ctpoenne aToma (7 9)

[lepBbie MOMBITKN KNacCU(PUKALUN XUMUYECKUX
aneMeHToB. [IoHATHE O Tpynnax cXOIHBIX 3JIEMEHTOB
(LIesI0YHbBIE U IETOYHO3EMENbHbBIE METANIbI, [AJIOT€HBI,
WHEPTHBIC Ta3bl).

*DIIeMeHTBI, KOTOpBIE 00pa3yIoT

aMdoTepHBIe OKCUIBI U THIPOKCUIBL. *
ITepuonuueckuit 3axkoH u [lepuoau-ueckas cucrema
xumuueckux anemeHToB . 1. Menneneesa. [lepuonsi,
IPyIIIbL, DOATPYyNIbl. DU3HYECKUI CMBICI
MOPSIAKOBOTO HOMEPA 3JIEMEHTa, HOMEPOB IIEpHOa U
TPYIIIBL

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. *M3orombr.*
OnexTpoHsl. CTpOeHHE HIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumMudeckux 3nemMeHToB [lepuoanueckoi
cucremsl /. . Menneneena.

XapaKkTepUCTHKA XUMHUUECKOT0 3JIEMEHTA IO €T0
noJyoxenuto B [lepuonndeckoii cucreme

. Y. Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUS CBOICTB 3JIEMEHTOB
MAaJIbIX IEPHO/IOB U TJIaBHBIX IMOATPYIIT B 3aBUCUMOCTH
OT aTOMHOTO (ITOPSAIKOBOr0) HOMEpa. ™

*3nauenue [lepuonnyeckoro 3akona u [lepuoanueckoit
CUCTEMBI XUMUYECKHX 3JIEMEHTOB IS PA3BUTHS HAYKH
u npaktuku. [. 1. MenneneeB — y4€Hblid, lle1aror u
rpaKIaHuH. >

JdeMoHcTpanuu

KopoTkonepuoaHas u JyIMHHOTIEPHOUIHAS HOPMBI
ITepuoarueckoit cUCTEMbI XUMUYECKHUX 3JIEMEHTOB

. U. Menneneena.

O3zHakoMIIeHHE C 00pa3laMi METAJIIOB U HEMETAJLIOB.

JlaGopaTopHble M MPpaKTHYeCKHE PadOThI
JlaGopaTopHBIii OIIBIT:

BsaumogeiicTBue ruipokcua IMHKA C pacTBOpaMH
KHUCJIOT U IIeJoue

PackpeiBaTh CMBICT IEPUOJMUECKOT0 3aKOHA MOJT PYKOBOJICTBOM
nejarora.

ITonnMate CymecTBOBaHUE MEPUOJUIECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (M3MEHEHHUE PaILyCOB aTOMOB U
AIIEKTPOOTPULIATEIHHOCTH ) U UX COCTUHEHUH OT MOJI0KEHUS B
MEPUOANYECKON CUCTEME U CTPOCHHUS aTOMA C HCIIOJIb30BAHUEM CXEM
H TaOIHIL.

VYcTaHaBIuBaTh CBA3b MEXY MOJIOKEHUEM 3JIEMEHTA B
MEPUONUECKON CHCTEME U CTPOCHUEM €ro aTroMa (COCTaB | 3apsiJl
a1pa, o0LIee YHUCIIO INEKTPOHOB U PACIPEACICHUE UX T10
AIIEKTPOHHBIM CJIOSIM) TI0 00pasiy.

IIporno3upoBath XapakTep U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX
COEAMHEHUH 1o rpynnaM u nepuoaam [lepuonnyeckoi cUCTEMBI €
MTOMOIIIBIO TEarora.

XapakTepHu30BaTh XUMHUYECKHE JIEMEHTHI TIEPBBIX TPEX MEPHOOB,
KaJus, Kb 110 UX MOJOoXKeHMIo B [leprnoandeckont cucreme
JI. 1. Menneneena.

Crenoats npaBuiiaM 0e30MacHOM paboOTHI B 1TaOOpaTOPUH MPH
WCTIOJIb30BaHUN XUMHUYECKOH MOCY/IbI U 000PYA0BAHHUS 1O/
KOHTpOJIEM Ieflarora.

BricTpauBath pa3BEpHYTHIE TUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha UHPOPMAIIUIO U3 YIeOHUKA U CIIPABOYHBIX MaTEPHAIOB, IPAMOTHO
WCIIOJIb30BaTh U3YUECHHBIN MOHATHHHBINA anmnapaTt Kypca XUMHUH 110CIIe
CTPYKTYpUPOBaHUs MaTepHala ¢ NCIOIb30BaHUEM KITHUIIIE.

Hcnonb30BaTh MpH BEITOTHEHWH YUEOHBIX 3a/1aHUI TEKCTHI yueOHMKA
MocJie CTPYKTYPUPOBAaHUS MaTeprala, ClIpaBOYHbIe MaTepHaIbl
(ITepponnueckyro cucreMy XUMHIECKUX dnemMenToB . U.
MenpeneeBa, TabIUIly paCTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIEH B
BOJI€, NIEKTPOXUMHYECKUH P HAMIPSDKEHUI METaIJIOB).

Hcnonb30BaTh pH BRITOJHEHUH YUEOHBIX 3a/laHUI U B TIpOIlecce
HCCIIEIOBATEIBCKON AESITENPHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COIEPIKaHus, CIPAaBOYHBIE MaTepPHAIIBI, PECYPCHI
WHuTepHeTa mox pykoBOJCTBOM IeAarora
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Tema 9. Xumunueckas
cBA3b. OKHCJIUTEIBHO-

*DNEKTPOOTPHUIIATEIIEHOCTE* aTOMOB XUMHUCCKUX
JJIEMEHTOB.

PaCKpLIBaTL CMBICJT U3Yy4a€MbIX MOHATUH O PYKOBOACTBOM II€garora.
OHpCI[eJ'IﬂTB BHUJ XUMHYECKOM CBSI3H B COSIMHESHHUH C HUCIIOJIb30BaHUEM

BOCCTAHOBHUTEJILHbIE Xumudeckast CBS3b (MOHHASI, KOBAJICHTHAS! TTOJISIpHAS 1 CXEM.
peakuuu KOBaJICHTHAasI HETIOJIAPHAST). OmnpenensiTe CTENeHb OKUCICHUS! XUMHYECKOTO JIEMEHTa 10 popmMyie
(8 9) CrereHb OKHCIICHUS. €ro COCAMHCHMS C HCIIOIH30BAaHUEM aITOPUTMA.
OKHCIATEIFHO-BOCCTAaHOBUTENBbHEIE peakiu (OBP). Ormpenensars IEeMEHT (BEIIECTBO) — OKHCIUTENb B DJICMEHT
[Iponeccer okucnenus u BoccTanoBieHUs. OKUCIUTENN (BemecTBO) — BOCCTAHOBUTEb.
1 BOCCTaHOBHTEIH. OOBSCHSATH CYIIHOCTB MPOLIECCOB OKUCICHHUS U BOCCTAHOBJICHUSI.
CocTaBnATh 3NIEKTPOHHBIN OaIaHC ¢ y4ETOM YKCIa OTIAHHBIX H
JdemoHcTpauuu p y A
IIPHUHATBIX KTPOHOB.
OKHUCITUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU: TOPCHHUE, C p IICKTPOHO .
PEaKIUH Pa3JI0KEHH)s, COSTUHEHIS OCTaBJIATh YPAaBHCHUC OKI/ICJ'II/ITGJII)HO-BOCCTaHOBI/ITCJII)HOI/vaeaK]_[I/II/I
IO aNTOPUTMY pa3zd0pa OKUCIUTEINBHO-BOCCTAHOBUTEEHON PEaKITIHL.
Hcnons30BaTh py BBHITTOHEHUH YISOHBIX 3aIaHUH TEKCTHI YIeOHUKA
IOCIIe CTPYKTYPHPOBAHHUA MaTepraia, ClIPaBOYHBIE MaTePHAITBI
(mepuoMYecKylo CUCTeMy XUMHUYecKUx 31emMenToB . 1. Menneneena,
TabJHIly PaCTBOPUMOCTH KUCIIOT, OCHOBAHHI U COJIEH B BOJE,
ANEKTPOXUMHUYECKHN PSIIT HAPSHKSHUA METAILIIOB).

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

IIpumepHbIE TEMBI,
pacKpbIBaKOIIMe JAHHbII
pasjes IporpaMmal,

U KOJIM4eCTBO YacoB,
OTBOJUMOE HA UX
u3yveHue

OcHoBHOE cofepixaHne

OcHoOBHBIC BU/ABI 1eSITETbHOCTH
odyvyaromuxcs

Paznen 1. BemecTBo u xumuueckue peaknun (17 1)
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IloBTOpPEHME N
yriayoJienue 3HAHUIA
OCHOBHBIX pa3esioB
Kypca 8 ki1acca

(54)

ITepunonnueckuii 3axoH. Ilepuonnueckas cucrema
xuMudeckux 3eMeHToB J[. M. MenneneeBa. CtpocHwme
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB
XUMHMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOI0B, KA,
KaJIbIUS U UX

COEIMHEHUH B COOTBETCTBHH C IOJIOKCHHUEM DIIEMEHTOB B
MEPUOANYECKON CUCTEME U CTPOCHUEM HX aTOMOB.
Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMUECKUX
BEIIECTB (MEXIyHa-pOAHAS U TPUBUAIIbHAS). XUMUUECKHUE
CBOMCTBA BCIIECTB, OTHOCAIIUXCS K Pa3/IMIHBIM KJIaCCaM
HEOPraHNYCCKUX COC}Z[I/IHGHI/II\/’I, HUX TCHETHUYCCKAas CBA3b
HEOPraHUYECKUX BEIIECTB.

CrpoeHue BelecTBa: BUAbl XUMHUYECKOM CBA3H U THIIBI
KPUCTAUTMUECKHUX PEIIETOK. *3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX CTPOSHUS. >

JdemoHcTpanun

1. Mojienu KpUCTaJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB.

2. KopoTtkonepunoiHas v JUITMHHOTIEPHOAHAST (DOPMBI
[Tepronnueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB

. Y. MenneneeBa

XapakTepHu30BaTh XUMHUYECKHE HJIEMEHTHI IIEPBBIX TPEX NMEPHOOB,
KaJIns ¥ KaJIbLUsA 110 UX MOJI0XKeHHIo B [lepnoaudeckoil cucreme
. . Menneneesa ¢ 0IIOpoil Ha allrOPUTM.

KnaccupuumpoBaTs 1 Ha3bIBaTh HEOPraHUYECKUE BELIECTBA
H3YYCHHBIX KJIACCOB C OTIIOPOH Ha cXeMy, TaOnuILy
pPacTBOPUMOCTH.

OnwuceiBaTh 00IIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IHYHBIX
KJIACCOB, MOJITBEPKAATH CBOMCTBA MPUMEpPaMH MOJIEKYJIIPHBIX
YPaBHEHUI XUMHUYECKHUX PEAKLUI C OIIOPOH Ha CXEMY.

Ornpeaenars BUA XUMUYECKOM CBSI3U U THI KPUCTATHICCKOM
PELIETKY BEILIECTBA C OMIOPOM HA CXEMY.

[IporHo3npoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHHUSI ITOCTIe MIPEABAPUTEIBHOTO pa3dopa.

BricTpauBaTh pa3sBEPHYTHIE TUCBMEHHBIE U YCTHBIE OTBETHI C
Omnopoil Ha
nHGOPMALIMIO U3 YUeOHUKA U CIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
UCII0JIB30BAaTh U3yYEHHBIN OHATUHHBIN anmnapar Kypca XUMUU.

Hcnonb30BaTh Mpy BBIOIHEHUN yqe6HLIx 3aJlaHUl U B IpOLECCE
HCCIEI0BATENBCKON AEATEIPHOCTH HAYYHO-TIOMYJISIPHYIO
JIUTEPATypPy XUMHUYCCKOr'0 COACPIKaHUA, CIIPABOYHBIC MaTCpHAJIbI,
pecypcsl MlHTepHeTa 101 pyKOBOJCTBOM MEAArora.
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Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKHX peakiui
(49)

Knaccudukanus XuMHUYECKUX peakuii Mo pa3aInIHbIM
IpU3HaKaM (10 YUCITY U COCTaBY YYaCTBYIOUIUX B PEaKIINU
BEIIECTB, *TI0 TEIIOBOMY 3(PQeKTy, IO N3MECHEHHIO
CTeTleHEeH OKHUCIICHUS XUMUIECKHUX DIEMEHTOB, TIO
o0paTuMOoCTH, TI0 yYacTHIO KaTaiau3aTopa).™

*DK30- U SHAOTCPMUICCKUEC PEAKITHH, TEPMOXHUMHICCKHEC
ypaBHeHus1. [IoHATHE O CKOPOCTH XUMHUYECKOH peakIny.
[ToHsATHE O TOMOTEHHBIX U TETEPOTCHHBIX PEAKIIHSIX.
[TorsTHEe 06 0OpATUMBIX

u HCO6paTI/IM])IX XUMHYCCKUX pCaKIHAX. ITonsiTHe O
XUMUYCCKOM PaBHOBCCHHU. q)aKTOpr, BJIWAIOOIUEC HA
CKOPOCTh XMMHUYECKOH PEAKINU U TIOJIOKECHUE
XMMHYECKOTO PaBHOBECHS. ™
OKHUCITUTENHHO-BOCCTAHOBUTEIIbHBIE PEaKIIUH
(ameKTpOHHBIN OaTaHC OKUCIUTEIBHO-BOCCTAHOBUTEILHOM
peaknum).

JdemMoHcTpanun

1. 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEAKLIUU OT
Pa3NUYHbIX (AKTOPOB.

2. BozneiicTBre kaTaau3aTopa Ha CKOPOCTh XMMHYECKON
peaxumu.

3. [IpumMepsl HEOOPATUMBIX U OOPATUMBIX PEaKIINH.

4. CMmernieHue paBHOBECHUS XUMUIECKON PEaKITHH.

Brruuciaenus
— KOJIMYECTBA BeIIeCTBa, 00bEMa U MaCChl PEareHTOB HITH
MIPOJIYKTOB TI0 YPABHEHUSIM XUMHUECKUX PEaKIIUN

PackpriBaTh CMBICT H3y4aeMbIX OHATUI U MPUMEHATH 3TH TOHATHUS
MPU OMKMCAHUU CBONCTB BEIIECTB U UX MPEBPAICHUMN.

KnaccupuumpoBaTb XMMUYECKUE PEAKLINH 110 PA3IAYHBIM
MIpU3HAKaM.

YcTaHaBnMBaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakuuy OT
Pas3In4HBIX (PAKTOPOB O] PYKOBOJACTBOM YUUTEIISL.

[Iporuo3upoBatk BO3MOKHOCTH IMPOTEKaHU XUMHUYECKUX
MIPEBPALIEHUH B PA3IMYHBIX YCIOBHAX MOCIE MPEIBAPUTEIHHON
paboTHI.

Ornpeaenars OKUCIUTENb U BoccTaHOBUTENb B OBP.

CocTaBisITh JIEKTPOHHBIN OaNaHC peaKiuy.

ITpou3BOAUTE BEIYMCICHUS 110 XUMUYECKUM YPaBHEHHAM T10
AITOPUTMY.

BricTpauBaTh pa3sBEPHYTHIE NMCbMEHHBIE U YCTHBIE OTBETHI C
oropo# Ha nH(GOPMAITHIO 13 YIeOHUKA U CIIPABOYHBIX
MAaTepHUaioB, IPaMOTHO HCIONIb30BaTh U3YUECHHbBINA OHITUHHBIN
amnmapaT Kypca XUMHH [IOCIIe TpeABapUTENIEHOTO
CTPYKTYpPHpPOBaHMsI MaTepuaia.

Hcnonb30BaTh NpY BHIIOIHEHUH y4eOHBIX 3aJaHUN U B IIpoLIecce

HCCIIEIOBATEIHCKON ACSITETHHOCTH HAYIHO-TIOMYIISIPHY IO
JTUTEPATYPY XUMHUECKOTO COJEPKAHUSA, CIIPABOYHBIC MATEPHUAIIBI,
pecypcsl MHTEpHETa ocie KOHCYIBTAlMU C TIEJaroroM.
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Tema 2.
DyeKTpoIUTHYECKAS
AUCCOLUALHA.
XuMHYeCKHEe peaKIuy B
pacTBopax

(84)

Teopus 3MeKTPOTUTHIECKON AUCCOIUAIMN. DIEKTPOIUTHI
1 HERJICKTPOIUTHI. KaTHOHBI, aHHOHBI. *MexaHn3M
JUCCOILMAIINY BEIECTB C Pa3IMYHBIMHU BUAAMHU
XUMU4ecKol cBsi3u. Crenenp auccounanuu.™ CUIbHbIE H
ciabpIe DIEKTPOITUTEL.

Peakuu noHHOTO 0OMEHA, YCIOBUS MX POTEKAHMUSL.
HonHble ypaBHEHUS peaKLUil.

XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEW B CBETE
TIPEICTABICHUH 00 ICKTPOUTHICCKON TUCCOIUAITIH.
Cpena pactBopa. [lonsTHE 0 THAPOIU3E COTIEH.
KauectBeHnnlie pCaKu Ha KaTUOHBI

Y aHWIOHBI : XJIOpUA-, OpOMUA, HO3U-, CyIb(dat-,
KapOoHaT-, cumukaT-Gochar- aHHOHBI, THAPOKCHI-HOHBI
KaTHOHBI aMMOHUs, Maruus, KaJlbIIusd, aJIIOMHUHUSA, KCJIC3a
2+, 3+, IMHKA, TPUCYTCTBYOIINE B BOJHBIX PACTBOPAX..

JdemMoHcTpanun

DeKTpuyecKas MPOBOJMMOCTb PACTBOPOB BEIICCTB;
JIBIDKEHHE UOHOB B 3JICKTPHUECKOM TIOJE.

OTMBITHI, WILTIOCTPUPYIOIIHME TPU3HAKH MTPOTCKAHMUS
peakiuii HOHHOTO OOMeHa.

OTMBITHI O OMPENICICHUIO CPEIbI B PACTBOPAX COJCH
(xnopuaa HaTpusl, kKapOOHATA HATPHS, XJIOPUIA [THHKA).

JlaGopaTopHble M MpaKTHYeCKHe

padoThbl

JlabopartopHsIii OTIBIT:

Ne8Peaxiyin HOHHOTO OOMEHA B PacTBOPAX 3JIEKTPOJIUTOB:
cynbdara meau(1l)

1 WeEnoyuu, kKapOoHaTa HATPHSI U COJISTHOW KUCIOTBI,
peaxiust HeMTpanu3aluy MeKIy THAPOKCHIOM Kalus U
COJITHOM KHCIIOTOM.

Ne9. KavecTBeHHBIE peaklIMM Ha HOHBI B pPacTBOPE.

[IpakTnueckas padora:
No 1. PenieHue sKcriepuMEHTANIBHBIX 334a4 [0 TEME.

Beruunciaenus
— I10 YPaBHEHUSIM XUMHYECKUX PEAKIINA

PackpriBaTh CMBICT U3y4aeMbIX IOHATUH, a TAKXKE CMBICT TEOPUU
SIEKTPOTUTUUECKOUN TUCCOLMAIIMHU C OTIOPOM Ha CXEMBI.

OOBACHITH TPUUMHBI SJICKTPOIPOBO/-

HOCTH BOJIHBIX PacTBOPOB C MTOMOIIIBIO ME€arora.

CocTaBiATh ypaBHEHHSI TUCCOIUAINH KHUCIIOT, MEI0Yel U CONeH,
MTOJTHBIE
Y COKpaIlléHHbIE HOHHBIE YPABHEHUS XUMUYECKUX PEaKIIUH
HOHHOTO OOMEHa.

[TmarnpoBaTh M OCYIIECTBIATH Ha MMPAKTHKE XUMUIECKHE
3KCIICPUMEHTBI, IPOBOIUTH HAOFOICHUS, JICJIATh BBIBOBI IO
pe3ybTaTaM SKCIepUMEHTa MOCiIe peABAPUTENbHON pabOTHI.

CrnenoBaTh npaBuiIaM 0e301macHOi padoTHI B TaOOPAaTOPUU MPU
WCTIONTF30BAaHUH XUMHYECKOH ITOCYIBl M 000PYIOBaHHUS IO
KOHTpOJIEM TIeJIarora.

[Ipon3BOANTE BEIYUCICHHS IO XUMHUYECKUM YPaBHEHHSIM.

BricTpanBaTh pa3BEpHYThIC TUCHMEHHBIE H YCTHBIE OTBETHI C
OTopoii Ha HHPOPMALUIO U3 y4eOHUKA U CIIPABOYHBIX
MaTepUalioB, FPaMOTHO MCHOJb30BaTh U3yUYECHHbIN MOHATUIHBIN
ammapaT Kypca XUMHH TTOCIIe TIPeABApUTENIEHOTO
CTPYKTYPHPOBaHHSI MaTepraia.

Hcnosnp30BaTh MPH BBITIOJHEHUH YUEOHBIX 33JJaHUI U B TIPOIIECCe
HCCIIEeIOBATEIILCKON JesITeTbHOCTH HAYYHO-TIONYJISIPHY IO
JTUTEPaTypy XUMHUIECKOTO COJIEpKaHMsI, CIIPABOYHbBIE MaTepHallbl,
pecypcsl lHTepHETa mociie KOHCYIbTAIlH C TIEIaroroM.
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Paznen 2. Hemeraisl 1 ux coequHenus (24 1)

Tema 3. O0wmasn
XapaKTepHCTHKA
XMMHMYECKHX 3JIeMEHTOB
VIIA-rpynnsl. I'ajiorensl
(44)

OO6mrast XxapakTepUCTHKa TajoreHoB. OCOOEHHOCTH
CTPOCHHUS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEepPHBIC ISl HUX
crenieHn okuciieHus. CtpoeHue u pu3nuecKrue CBONCTBA
MPOCTHIX BEIIECTB — rajoreHoB. XMMHUYECKHE CBOMCTBA Ha
puMepe XJopa (B3anMOoIEHCTBIE ¢ METAJUTAMH,
HeMeTaiaMu (BOAOPOIOM U KHCIOPOAOM), *IiesiogamMu™).
Xmoposogopoa. CoistHast KHCIIOTa, XHMHIECKHE CBOHCTBA,
*noxydenne™, npuMenenne. KauecTBeHHbIE peakiiny Ha
raJIOreHUI-UOHBI. *J[eliCTBUE XJI0pa U XJIOPOBOAOPOIA Ha
OpraHu3M yenoBeka.* BaxkHelne XJIOpUIbl U UX
HaX0XJIEHUE B TIPUPOJIC.

JdemMoHcTpanun
Buneomarepuansl: raqoreHsl U UX COEIUHEHUS.
OO0pa3ibl XJIOPHUIOB.

JlaGopaTopHble U NPaKTUYECKUE PAdOTHI
JlabopatopHBIii OTIBIT:

PacnioznaBanue XJI0pHUI-HOHOB.

[IpakTuueckas padora:

No 2. Tlonmy4yeHue consTHOW KUCIIOTHI, U3yueHHe €€ CBOMCTB.

Brruuciaenus
M0 YPaBHEHUSM XUMHUIECKUX PEAKITHA.

OOBICHATH 00IIHE 3aKOHOMEPHOCTH B I3MECHCHHH CBOMCTB
HEMETAJUIOB M UX COCJMHEHUH B TIpe/iesiaX MAJIbIX MEPHOA0B U
INIaBHBIX ToArpyni [lepruoaudeckoli CHCTEMBI XUMHIECKHX
JJIEMEHTOB C YYETOM CTPOEHUS MX aTOMOB C HCTIOIh30BaHUEM
CXEMBIL.

XapakTepu3oBaTh GU3NUECKUE U XUMHUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB TaJIOT€HOB (Ha TIPUMEPE XJI0pa) U CIIOKHBIX BEIIECTB
(xmopoBomOpOa, XJIOPUAA HATPHS ), CITOCOOBI X TOTYICHHUS,
NpUMEHEHHUE 1 3HAUCHHE B MPUPO/IC U )KU3HU YelloBeKa MOocIie
CTPYKTYpHUPOBaHUS MaTepuaa.

OnpenensiTe TaIOTeHUI-MOHBI B PACTBOPE C MCIIOIB30BAaHUEM
Tabnub! " XapakTepHble peakui Ha aHUOHBI'".

HJ'IaHI/IpOBaTI) 1 OCYHICCTBJIATH Ha IPAKTUKE XUMUYCCKHUC
9KCIEPUMEHTHI, IPOBOIUTH HAOIFOICHHUSI, I€TaTh BRIBOIBI TI0
pe3ybTaTaM SKCTIIEPUMEHTA TIOCIIe PEABAPUTENEHON paOOTHI.

Tema 4. O0mas
XapaKTepUCTHKA
XHMHUYECKHX YJIEMEHTOB
VIA-rpynnsl. Cepa u eé
coennHenus (5 v)

OOmias xapakTepucTHKa 31eMeHTOB VIA-rpynmsl.
OC0OEHHOCTH CTPOCHUST AaTOMOB THX 3JIEMEHTOB,
XapakTepHbIE JUIS HUX CTeNeHH oKucieHus. CTpoeHue u
(u3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
CEpBHl.

AJNOTPOTHBIE MOJU(DHUKAIIUK KHCIOPOJIA H CEPBI.
XuMHYeCcKHe CBOMCTBA cepbl. B3aumoselicTue ¢
HEMETAJUIAMH - BOAOPOJOM U KHUCIOPOI0M, METAJIJIaMH,
KOHLICHTPUPOBAHHBIMU a30THOW U CEPHON KHMCIOTAMM.
CepoBoioposi, CTpoeHHe, (PU3HUecKre

OOBACHATDH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
3neMeHTOB VIA-rpynmsl U MX COeTMHEHUN
¢ Y4ETOM CTPOEHHUS UX aTOMOB C ONOpoM Ha cxemy "M3MeHeHue
paauycoB B moArpynmnax".

XapaxkTepn3oBaTh (prsmueckre
Y XMUMHAYECKHE CBOMCTBA MMPOCTOTO BEUIECTBA CEPHI U &€
COEMHEHHH (CepoBOJOPOAA, OKCHIOB CEPbI, CEPHON KUCIOTHI,
Cynb(haToB), CIIOCOOBI UX
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U XUMHUYECKHE CBOUCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCHIIBI CEPHI KaK MPECTaBUTEIH
KHCJIOTHBIX OKCHA0B. CepHasi KUCNoTa, Gru3nvdeckre

U XMMHYECKHE CBOUCTBA (00II1e KaK MPeACTaBUTENS
KJ1acca KUCIIOT M *crieruduyeckue™), mpuMeHeHNE.
CepHucTas KHCIIOTa.

*XHUMHUYECKUE PeaKIny, JekKallue B OCHOBE
MPOMBIIITICHHOTO CIIO0C00a MOTYy4eHHsI CEPHOM KHUCIIOTHI.
ATmmmapaThl ¥ IPOTEKAOIIHE B HUX TIPOIIECCHI (Ha TIPUMeEpe
MPOM3BOJICTBA CEPHON KHCIOTHI).*

Conu cepHO KUCIIOTHI, KAUeCTBEHHAS peakiys Ha
Cynb(haT-uoH.

HaxosxneHue cepbl U €€ cCOeAMHEHU B IPUPOIE.
*XHUMHUIecKoe 3arpsi3HEHNE OKPYKAIOLICH CpeIbl
COEIMHEHHSIMH CepPbI (KHCIOTHBIC JOXK/IU, 3arps3HEHUE
BO3/yXa W BOJOEMOB), CIIOCOOBI €0 TPEAOTBPALICHHS. ™

JdemMoHcTpanun

Konnmexnuu (Bumeomarepuaibl): cepa u e€ COeMHEHUSI.
OOyrnuBanue caxapa oA ACHCTBHEM KOHLEHTPHUPOBaHHOMN
CEpPHOM KHUCIJIOTHI.

JlaGopaTopHble U IPaKTHYEeCKUE PadoThI
JlaGopaTopHBI€ OIBITHI:

OO6Hapy>xeHue Cy1b(aT-HOHOB.

BsaumogeiicTBrue pa3daBieHHON CEpHOM KHCIOTHI C
OUHKOM. BhrumcieHust

M0 YPaBHEHHSIM XHMHUYECKUX PEaKIUi

[I0JIy4€HUs], IPUMEHEHNE U 3HaU€HUE B IPUPOJIE U KU3HU
YeJIOBEKAa C OTIOPO Ha CXeMy U IIJIaH.

OnpenensaTs HaTMUKE Cyab(paT-HOHOB B paCTBOPE.

OOBSACHSTH CYIIHOCTb 3KOJIOTUYECKUX Po0iIeM, CBI3aHHBIX C
repepaboTKO COeTMHEHHI CepBhI TIOCIIE CTPYKTYPHUPOBAHUS
MaTepuaa.

[InmanupoBaTe 1 OCYIIECTBIATH Ha IPAKTUKE XUMHUECKUE
9KCTIEPUMEHTBI, IPOBOIUTH HAOIOACHHS, IETaTh BEIBOBI IO
pe3yJbTaTaM 3KCIEepHMEHTa.

CrnenmoBath npaBmiaM 0e30MacHO paboThI B 1a0OPATOPUU MPH
UCIIOJIb30BaHUN XUMHUYECKOH MOCYABI U 000PYAOBaHHS IO
PYKOBOJCTBOM IEAArora.

ITpou3BOAUTE BEIYMCICHUS 110 XUMUYECKUM YPaBHEHHAM T10
allTOPUTMY.

Hcnonb30BaTh NpU BHITOJHEHUH YUEOHBIX 3alaHUH TEKCTHI
yueOHuKa, cripaBouHble MaTepuainsl (Ilepuonuueckyro cucremy
XUMHUECKUX 31eMeHToB []. M. MenneneeBa, Tabiuiy
PpacTBOPUMOCTH KHCIIOT, OCHOBAHUM U COJIEH B BOJIE,
ANEKTPOXUMHUYECKHUN PSIIT HAPSHKEHUIA METAILIIOB).

Hcnonb30BaTh NpY BHITIOJHEHUH YUEOHBIX 3aJIaHHI U B TIPOLIECCE
HCCIIeI0BATENBbCKOM AEATEIbHOCTH HAYYHO-TIOTYIISIPHYIO
JAUTEpPaTypy XUMUYECKOTO COJEPIKaHMs, CIIPABOYHbIE MaTEepUaIE,
pecypcbl HTepHEeTa 1ocie KOHCYIbTALMU C TIeJarorom

Tema 5. O0mas
XapaKTepHCTHKA
XMMHMYeCKHX 3JIeMEHTOB
VA-rpynnsl. A3or,
tdocdop u ux coennnenust
(74)

OO1m1as xapaKTepuCTHKA JIEMEHTOB V A-TPyIIIIbL.
OcoOeHHOCTH CTPOEHUS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE [Tl HUX CTENIEHH OKUCIICHUSI.

A30T, pacipocTpaHeHne B Ipupoze, (GU3ndecKue u
XUMHUecKue cBoiictBa. Kpyrosopor azora B mpupoe.
AMMHuax, ero pusndeckre 1 XUMHIECKHe CBOMCTBA,
noyrydeHue u npuMmenenue. Conu aMMOHHSA, UX
¢u3nUecKue 1 XMMHUYECKUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakiyst Ha MOHbI aMMOHUSL.

A30THas1 KHCIOTa, e€ pu3nuecKkrne 1 XUMHUIECKHE CBOWCTBA

OOBACHSTH 00IIUE 3aKOHOMEPHOCTH B U3MCHEHUH CBOWCTB
3NIEMEHTOB VA-TPYIIIBI U UX COSAMHEHHI C y4ETOM CTPOCHHS X
aTOMOB.

XapakTepu3oBarh GU3NUECKHEC U XUMHUYECKHE CBOHCTBA TIPOCTHIX
BEILECTB a30Ta U (hochopa 1 UX COSTUHEHUH (aMMHUaKa, CoJei
aMMOHUSI, a30THOM KUCIIOThI, HUTPaTOB, okcuaa dhochopa(V) u
dhocdopHoii KUCIoTHI, PochaToB), CIIOCOOBI UX MOTYUCHHUS,
NPUMEHEHUE U 3HaYCeHHE B IIPUPOJIC U )KU3HH YEIIOBEKA C
UCIIOJIb30BAaHUEM CXEMBI.

OnpenensiTh HOHBI aMMOHHS U (pocaT-HOHEI B pacTBOpe ¢
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(oO1ue Kak mpeAcTaBUTENS Kilacca KUCIOT U
*crenuduueckne*). *Azorucras kucmora. Vcrons3oBanue
HUTPATOB M COJICH aMMOHHMS B KaUeCTBE MUHEPAJIHLHBIX
yI0OpeHUA. *

XHUMHYECKOE 3arpsI3HEHUE OKPYKAOLIEH Cpebl
COeTMHEHMSAMH a30Ta (KUCIOTHBIE TOXK/IH, 3arpsi3HEHIE
BO3/yXa, IOYBBI U BOZOEMOB).

dochop, *ammorponusie Moaudukanuu dochopa*™,
¢du3nIecKre 1 XMMUYECKHE CBOWCTBA.

Oxcup pochopa(V) u dochopHas Kucinora, GU3MYECKUE U
XHMHUYECKHe CBOICTBa, *nonyueHue.* *KauecTBeHHas
peaknus Ha pocdaT-noHBL*

*Hcnonp3oBanne GpochaTtoB B Ka4eCTBE MHHEPAITBHBIX
ynoOpeHuil.* 3arpsa3HeHne IpUpOAHBIX BOTOEMOB
tdbocharamu.

JdemMoHcTpanun

Komnexkuuu: dhocdop u ux coeuHeHms.

B3anMopeiicTBE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI €
MEAbIO.

JlabopaTopHble M MpaKTHYeCKHEe PadoThI
JlaGopaTopHBI€ OIBITHI:

1. B3aumozeiicTBue coneit aMMOHUS C HIEJIOYBIO.

2. O3HaKOMJIEHHE ¢ 00pa3laMu a30THBIX U POCHOPHBIX
yaoOpeHuit.

[IpakTnueckas padora:

Ne 10. [Tonmyuenue aMMuaka, H3y4eHHE €ro CBOMCTB.

Brruuciaenus
M0 YPaBHEHUSIM XUMHUYECKUX PEaKIIH

HCTOJIB30BaHUEM TaOIUIBl " XapaKkTepHble PeaKIMi Ha KATHOHBI 1
AHWOHBI".

OOBSACHSTH CYIIHOCTb 3KOJIOTUYECKUX Po0iIeM, CBI3aHHBIX C
HaXOXXICHUEM COeUHEHUH a30Ta 1 pocdopa B okpykaromien
cpene.

[InanupoBaTh M OCYILECTBISTh HAa IPAKTUKE XUMHUECKHE
9KCIIEPUMEHTHI, TPOBOIUTH HAOIIOIEHHS, AENaTh BHIBOJIBI TIO
pe3ylbpTaTaM dKCIepu-MeHTa.

CrremoBaTh IIpaBHiIaM 0€30TIaCHOM pabOTHI B JTAOOPATOPHH TIPH
UCIIOJIb30BaHUN XUMHUYECKOH MOCYAbI U 000PYAOBaHHSI.

HpOI/I3BOI[I/ITL BBIYHCJICHUSA 110 XUMHWYCCKHUM YPaBHCHUAM.

Hcnonb30BaTh NpH BHITOJHEHUH YUEOHBIX 3alaHHH TEKCTHI
yueOHUKa, CIIPaBOYHBIC MaTepHAabl (TIEPHOIUIECKYIO CUCTEMY
XUMHUECKUX 31eMeHToB []. M. MenneneeBa, Tabiuiy
pacTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJIEH B BOJE,
ANEKTPOXUMHUYECKHN PSIIT HAPSIKSHUIA METAIIIOB).

Hcnosnp30BaTh MPH BBHITIOJHEHUH YUEOHBIX 33JJaHUI U B TIPOIIECCe

HCCIIEI0BATENIbCKO AesITeNbHOCTH HayYHO-TIOMYJIIPHY IO
JUTEPATYPY XUMHUECKOT'O COAEPKAHMsI, CIIPABOYHbIE MaTEepHabI,
pecypcsl HTEepHETa nociie KOHCYIBTAINU C TIEIaroroM

Tema 6. O0mas
XapakrTepmuc-

THKA XHMHYEeCKHX
3jieMeHTOB IVA-rpynmnsl.
Yraepon u KpeMHMI M BX
CcOeJHHEeHUsI

(84)

Yrnepoa, amnoTporHeie MoauUKaIUU rpaduT, anMas.
BzaumopeiicTBue ¢ MeTaaiaMu, HEMETaIaMu,
KOHIIEHTPUPOBAaHHBIMU a30THOM U CEpPHON KHCIIOTaMH,
pacrnpocTpaHeHHe B IpUPoJe, GU3MUECKUE U XUMHUECKUE
cBoiicTBa. Ancop6ims. Kpyrosoport yriieposa B mpupose.
Oxcunel yriepoaa, ux Gpusnvyeckue 1 XUMUYECKUe
CBOHCTBA, X JICHCTBUE HA )KUBBIE OPraHU3MBI, IOJTy4YCHHUE
W IPUMEHEHHe. *IKOJIOTHUECKUE MPOOIIEMBI, CBSI3aHHBIE C

OO0BsICHATD O0IIIME 3aKOHOMEPHOCTH B M3MCHEHUN CBOWCTB
3neMeHTOB [VA-rpynms! 1 X COETUHEHNUH C YIETOM CTPOEHUS MX
aTOMOB.

XapaxkTepru3oBaTh (pU3NUECKre 1 XUMHUIECKHE CBOMCTBA MIPOCTHIX
BEIIECTB yIepo/ia U KPEMHHUS M UX COEAMHEHUH (OKCHIOB
yIIepoAa, YrolbHOW KUCIIOTHI, KApOOHATOB, OKCHJIA KPEMHUS,
KPEMHHEBOW KUCIIOTHI, CHJIMKATOB), CIIOCOOBI UX MOTY4EHUs,
IIPUMEHEHHUE U 3HAYEHUE B IPUPOJIE U )KU3HU YEJIOBEKA.
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okcugoM yraepona(IV); runoresa rimodanbHOTO
TTOTETUICHHSI KIIMMAaTa; MapHUKOBEIH 3P deKT.™

VYronpHas KHCIOTa U €€ coNu, UX (prusndeckue u
XMMHUYECKHE CBOICTBA, MOMyYCHUE U IPUMEHEHHE.
KagecTBennas peakiyst Ha KapOOHAT-HOHBI.
*IlepBoHauanbHbIC OHITHSA 00 OPraHUYECKUX BEIECTBAX
KaK 0 COeJMHEHUX YIiepoia: 0OCOOEHHOCTH COCTaBa 1
ctpoenusl. [loHsTHE 0 OMONOTMUECKU Ba)KHBIX BEIIECTBAX:
XKHpax, Oeskax, yriesogax. MaTepuaibHOE €AUHCTBO
OpPTaHUYECKUX M HEOPTaHMICCKUX COCTUHEHUI. ™
*Kpemuuii, ero pu3nuecKrue 1 XUMHIECKHE CBOHCTBA (Ha
IpUMepe B3aUMOAEHCTBHSA C METAJUIAMU U HEMETaJUIaMu),
MOJTyYEeHUE U IPUMEHEHHE B 3JICKTPOHUKE. ™
*CoenuHeHus KpeMHUs B ipupoje. OOIuMe npeIcTaBieHus
00 oxcune kpemansa(IV) u KpeMHHEBO KHCTIOTE.
Cunukatsl, X UCIOJIb30BAaHHUE B OBITY, MEIULIMHE,
MPOMBIIUIEHHOCTH. BaxkHel1ine cTpouTenbHbIe
MaTepHalbl: KepaMHKa, CTeKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobiieMbr 6e301MacHOTO HCITOTE30BaHMUS
CTPOUTENLHBIX MaTePHAaJIOB B IOBCEJHEBHOM KU3HU. *

JdemoHcTpanun

Mogenu KpUCTaNTMYECKUX PelETOK anMasa, rpadura,
MOJICKYJIBI PyJUIepeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yriném. [IpotuBoras.

Buneomarepuansl: cuiimkaTHas IPOMBIIUIEHHOCTb.
Mojenu MOJIEKyJT OpTaHUYeCKUX BEIIECTB.

JlabopaTopHbIe M MPpaKTHYeCKHEe PadOThI
JlaGopaTOpHBIA OTIBIT:

KauecTtBenHas peakius Ha KapOOHAT-HOH.
[IpakTuyeckue paboThI:

Ne 11. Tlonmy4eHue yriieKucoro rasa u U3y4eHHe ero
cBoiicTB. KauecTBeHHAs peakiis Ha KapOOHAT-HOH.
No 12. PemieHue 3KCepUMEHTANIBHBIX 3a/1a4 110 TEME
«HemeTamibry.

Beruunciaenus

OnpenensTe KapOOHAT- ¥ CUIHKAT-
HOHBI B PacTBOpE.

OOBSACHSTH CYIIHOCTb 3KOJIOTUYECKUX Po0iIeM, CBI3aHHBIX C
HaXOXKICHUEM YIJIEKHUCIIOTO ra3a B OKpyKarolel cpefe.

NnmrocTprpoBaTh B3aMMOCBSI3b HEOPTAaHWIECKUX COCANHEHUH
yTJIepoa U OpraHMYEeCKUX BEIIECTB MOJ] PYKOBOJCTBOM YUUTEIIS.
[InaaupoBaTh U OCYIIECTBISITH HA MMPAKTUKE XUMHUYECKUE
9KCTIEPUMEHTBI, IPOBOIUTH HAOIOACHHS, IETaTh BEIBOBI IO
pe3yibTaTaM SKCIIEPUMEHTa TI0CTIe TIPEABAPUTEIILHON PaOOTHL.

CrnenmoBath npaBmiaM 0e30MacHOM paboTHI B JIAOOPATOPUU TIPH
UCIIOJIb30BaHUN XUMHUUYECKOH MOCYAbI U 000PYA0BaHHSI.

Hcronp30BaTh IpH BEIOJIHEHUN YUeOHBIX 3a1aHUI TEKCTHI
ydeOHHKa, cripaBouHble MaTepuaisl ([leproandeckyro cucremy
XUMHUECKUX 31eMeHToB []. M. MenneneeBa, Tabiuiy
pacTBOPUMOCTH KHUCIIOT, OCHOBAHMI U COJIEH B BOJE,
ANEKTPOXUMHYECKUH PsI] HANPSDKEHUI METAJIOB) TIOCTIE
KOHCYJIBTAILIUH C TIeJarOTOM.

Hcnonb30BaTh NpH BHITIOTHEHUH YUeOHBIX 3aJJaHHUN U B TIpOIIecce
MCCIIEJOBATEIBCKON eI TEIbHOCTH HAayYHO-TIOMYJISIPHY IO
JUTEPATYPy XUMHUYECKOTO COJICPIKAHHUS, CIIPABOYHBIC MATEPUAIIBL,
pecypcsl HTEpHETA MoCcie KOHCYIBTAIUH C TIEJaroroM.
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M0 YpaBHEHUSIM XUMUYECKUX PEAKIIHM, €CIIU OJUH U3
peareHTOB JIaH B BUIE BOJHOTO PacTBOpa C M3BECTHOM
MAacCOBOMU JI0JIEH.

Paznen 3. Meraninl u ux coexunenus (20 9)

Tema 7. O01iue cBoiicTBa

MeTAJLI0B
(44)

OO0mrast XapakTePUCTHKA XUMHUISCKHIX JIEMEHTOB —
METaJUIOB Ha OCHOBAHMHM HUX NOJ0KeHUA B [lepnoanueckoi
cucrtemMe Xxumudeckux 3nemeHnToB . . MenaeneeBa u
cTpoeHus aroMoB. CTpoeHue MeTaioB. Metamindeckas
CBS3b U METAIIMYECKAS! KPUCTAIINYECKAS PEILIETKA.
ONEeKTPOXUMUYECKUH Psii HAaPsXKEHU METasIoB.
dusnueckue U XUMUYECKHUE CBOIMCTBA MeTaLI0B. *O01ue
CHOCOOBI MOTy4eHust MeTaJuioB. [loHsATHE 0 KOppO3UH
METAJIJIOB U OCHOBHBIE CTIOCOOBI 3aIIUTHI OT KOPPO3HH.
CrutaBel (cTanb, 4yryH, JIOpaTIOMHHUN, OpOH3a), UX
MIPUMEHEHHUE B OBITY U IPOMBIIIUIEHHOCTH. *

JdemMoHcTpanun

O3HakomiieHHe ¢ 00pa3aMi METaJIOB U CIUIaBOB, UX
(hM3UYECKUMHU CBOHCTBAMH.

Mozeny KpUCTaNTNYECKUX PEIIETOK METAJIIOB.
Buneomarepuainsl: KOppo3ust METAIIOB.

JlaGopaTopHble U IPaKTHYEeCKUE PadoThI
JlabopaTopHbI€ OTBITHL:

O3znakomiteHne ¢ o0pasliaMu CIIaBOB METAJLIOB.
3aBUCHMOCTh CKOPOCTH PEaKIIMU METalia C KUCIOTOH OT
MIPUPOJIBI METaLIA.

Beruuncienus
— MO ypaBHEHUSIM XUMHUYECKHUX PEAKLUH, €CIIU OJIUH U3
pEareHTOB COJAEPKHUT IPUMECH

PackpbIBaTh CMBICT U3Y4aeMbIX IOHATHH U IPUMEHSITH 3TH IOHITHS
MPU OMKMCAHUU CBOMCTB BEIIECTB U UX MPEBPAIIEHUN.

OOBACHSTH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
JJIEMEHTOB-METAJIIOB U UX COEIMHEHUH C YIETOM CTPOCHUS UX
aTOMOB.

XapakTepHu30BaTh CTPOCHUE METAJLIOB, 00IHe PU3NICSCKUE U
XHUMUYECKHE CBOMCTBA METAILIOB.

XapakTepru30oBaTh 00IIHE CITIOCOOBI TOTYUSHHUS METAIIIOB MOCTIE
CTPYKTYpHUPOBaHUS MaTepuaa.

CrnenmoBath npaBmiaM 0e30MacHOM paboOTHI B 1A0OPATOPUU MIPH
HCHOJb30BAaHUH XUMHUYECKON MOCYABI U 000PYIOBAHMUA.

[Tpou3BOAUTH BEIYUCICHUS 10 XUMUIECKUM YPABHEHHSIM.

Hcnonp3oBaTh IIPYU BBINIOJIHCHU U y‘le6HI)IX 3aILaHI/II\/'I TEKCTHI
yueOHUKa, cripaBouHble MaTepuaisl ([lepuonuueckyro cucremy
xuMHUecKux 31emeHnToB [l. . MenneneeBa, Tabiuiry
PacTBOPUMOCTH KHCIIOT, OCHOBAHMM U COJIEH B BOJE,
JNEKTPOXUMHUYECKUN PSIJT HAPSHKEHUI METAJIIIOB).

Hcnonb30BaTh NpY BHITOIHEHUH yUeOHBIX 3aJaHUK U B IIpoLiecce
HCCIIE0BATEIbCKOM JEeSITEIbHOCTH HayYHO-TIOMYJIIPHYIO
JIUTEPATypPy XUMHUCCKOr'0 COACPIKaHUA, CIIPABOYHBIC MaTCpHAJIbI,
pecypcel MHTEpHETA ITOCTe NpeABaPUTEIbHOM KOHCYIbTALUH C
[e1aroroMm

Tema 8. Ba:xneiimmue
MEeTAIbI H UX
COeIMHEHHUA

(16 1)

[lenounsle metaiel. [Tonoxenue B Ilepuoguueckoi
cucteMe xumMudeckux 3yemenToB /. 1. Menneneena,
cTpoenue aToMoB. HaxoxaeHue B mpupoze.

dusnueckre U XUMUIECKUE CBOMCTBA (Ha TpUMEPE HATPHS
u Kanus). OKCUIBI U THAPOKCUIBI HATPHUS U KaJTHSL.
[IpuMeHeHue MeNTOUYHbIX METAJUIOB U UX COSIUHEHUI.
[lenouno3emMenbHbIE METAJIIBI MArHUM U KaJIbIHM,

OO0BSICHATD O0IIIME 3aKOHOMEPHOCTH B M3MEHEHUN CBOWCTB
3JIEMEHTOB-METAJUIOB B IPYIIIAX U UX COCIUHEHUN C YUETOM
CTPOEHMSI UX aTOMOB.

XapaxTepru3oBath (PU3MUECKHE U XUMUYECKIE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB M X COEANHEHNH (OKCHIOB, THAPOKCHIIOB,
coJiel) ¢ Omopoii Ha cXeMy, CIIOCOOBI MX MOJTYYSHHUS, IPUMEHEHUE U
3HAYEHUE B IPUPOJIE U KU3HH YETOBEKA.
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crpoeHue atoMoB. Ilonoxenue B [lepuoanueckoi cucreme
xumudeckux 3aeMmenToB /. 1. MenneneeBa. HaxoxxaeHue B
npupoje. dusndeckue U XuMUIECKHUE CBONCTBA.
Bakneiime coeqHeHNs Kanblus (OKCHI, TUAPOKCH]I,
comu). *JKEcTKOCTh BOABI U CITOCOOBI €€ yCTpaHeHHS. ™
Amomuanid. [Tonoxenne B [leprogmdeckoii cucreme
xuMmuueckux anemeHToB . 1. Menaeneesa, crpoenue
atoMa. Haxoxzaenue B npupoze. Ousndeckue u
XUMHYECKHE CBOMCTBA. AM(OTEpHBIC CBOMCTBA OKCHIIA B
THUIPOKCH/IA.

XKeneso: cocras, cBoiicTBa U nmoayueHue. [lonoxenue B
[Iepunonnueckoil cucteMe XUMUYECKHUX JIEMEHTOB

. Y. MenpneneeBa, ctpoenue aroma. HaxoxneHnue B
npupone. Puznyeckue U XUMUYecKue cBoUCcTBa. OKCHUIBL,
TUAPOKCHIIB U comn xene3a(ll)

u xene3a(Ill).

JdemMoHcTpanun

B3aunmopeiicTBue HaTpus ¢ BOIOM.

OxkpamuBaHue IUIAMEHU HOHAMU HAaTPUSI U KaJIUs.
OxkparuBaHye TUIAMEHU HOHAMU KaJbIIHS.
B3anMoaenicTBie OKCHIa KaJbILMs C BOIOU.
Buneomarepuansl: TopeHHe jkemne3a B KUCIOPO/Ie U XJIOope.

JlabopaTopHble U IpaKTHYeCKHE PA0OTHI
JlabopaTopHbI€ OTBITHL:

OzHakomIteHHE ¢ 00pa3amMu aTlOMUHUS U €r0 CILIABOB.
AMdoTepHbIe CBOHCTBA THIPOKCH/IA ATFOMUHHSI.
KadecTBeHHBIE peakIuy Ha HOHBI JKeJIe3a.
[IpakTuueckne paboThI:

Ne 13. Perierue sKCrIepUMEHTAIBHBIX 3a/1a4 110 TEME
«MeTaniabs».

Beruunciaenus
110 YPaBHEHUAM XUMHUYECKUX PEAKITUH.

Pacno3HaBath ¢ TOMOIIBIO KAYECTBEHHBIX PEaKknii HOHBI METAJIOB
(MarHus1, KaJTbITis, aTIOMUHUS, ITMHKA, JKene3a (2+), skenesa (3+),
Menu (2+) ¢ ucnonp3oBaHueM TabnuIp " XapakTepHble peakuy Ha
KaTHOHBI".

ITnaHnpoBaTh U OCYIIECTBIIATh Ha IPAKTUKE XUMUYIECKUE
9KCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHHS, eTIaTh BHIBOABI 110
pe3yJibTaTaM KCIIEPUMEHTA.

CrenoBath npaBuiiaM 0e30macHOi paboThI B TabopaTopuu mpu
HCTIONIb30BAaHUU XMMHUYECKOH MOCYAbI U 000PYAOBAHUSL.

HpOI/I3BOI[I/ITb BBIYHCJICHUSA 110 XUMHWYCCKHUM YPaBHCHUAM.

BricTpauBaTh pa3sBEPHYTHIE NMCbMEHHBIE U YCTHBIE OTBETHI C
ormopo# Ha HH(GOPMAITHIO 13 YIeOHHUKA U CIIPABOYHBIX
MAaTepHUaioB, IPaMOTHO HCIIONIb30BaTh U3YUCHHBIN NOHITHHHBIN
anmapar Kypca XHMHH.

Hcnonb30BaTh py BRIIIOIHEHUH yUeOHBIX 3aJaHUN U B IpoLiecce
HCCIIE0BATEIbCKOM JEeSITEIbHOCTH HayYHO-TIOMYJIIPHYIO
JIUTEPATYypPy XUMHUUCCKOI'0 COACPIKaHUA, CIIPABOYHBIC MAaTCpHUAJIbI,
pecypesl MHTEpHETA MToCTe peABapUTEIbHON KOHCYIbTALUH C
[IeAaroromMm

Pa3znen 4. Xumus u okpyxkaromas cpena (3 1)
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Tema 9. BemecrBa u
MaTepl/Ia.]Ibl B JKU3HHU
YyeJ10BeKa

(3 9)

*HoBble MaTepuaibl U TeXHONOrHH. Beriecta u
MaTepualibl B MOBCEAHEBHON KU3HU YEJIOBEKA. XUMUS U
310poBbe. bezonacHoe MCIoNb30BaHUE BEIIECTB

Y XMMUYECKUX PEAKIIHiA B OBITY.

[IpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB (YTOJMb,
MIPUPOIHBINA Ta3, He()Th), MPOAYKTHI X epepadOTKH, UX
POJIb B OBITY U MPOMBIIIIJICHHOCTH.

OCHOBBI 3KOJIOTHUECKOM TPaMOTHOCTH. X UMHUECKOC
3arpsisHEHNE OKPY>KaroIIei cpeapl (IpelenbHO TOMyCTHMAs
koHieHnTparus Bemiects — [1J1K).

Ponb xumun B pelieHnH 3KOIOTHIEeCKUX Mpodiem.™

XapakTepHu3oBaTh POJIb XUMHHU B Pa3IMYHBIX cepax NesiTeIbHOCTH
JTFOJIeH, OCHOBHBIE BEIIECTBA I MaTEPHAJIbI, IPUMEHIEMBIC B
KU3HH COBPEMEHHOTO YeJIOBEKA.

OOBACHATD YCIOBUS 0€30MIaCHOTO UCTIOIB30BAaHMS BEIIECTB U
XMMHYECKHX PEaKIHil B OBITY.

AHaTM3UPOBATh ¥ KPUTHIECKH OLIEHUBATH MH(OPMALIMIO O BIUSHUN
MPOMBIIIJICHHOCTH, CETLCKOTO XO035HCTBa, TPAHCIOPTA H Ap.

Ha COCTOSIHHE OKPYKaIoLIel Cpeabl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIb ITPH XUMHIECKUX 0XKOTax U
OTPAaBIICHHUSX.

[MpuaMMaTE y4acTre B 00CYKICHUU MPOOJIeM XUMUYECKOH U
9KOJIOTUYECKOI HAIPaBICHHOCTH, BEICKA3bIBATh COOCTBEHHYIO
MIO3UIIMIO TIO TIPOo0JIeMe U MpeyiaraTb BO3MOXKHBIE ITyTH €&
PELICHHUS C ONIOPOi Ha MH(POPMAILIMIO U3 yUeOHHKA U CIIPABOYHBIC
Marepuaisl, pecypcel MHTepHeTa.

[Tpu pazpaborke paboyel mporpaMMbl B TEeMaTHYECKOM IUIAHUPOBAHUH JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH HMCIOJIb30BAHUS AJIEKTPOHHBIX (LU(POBBIX) 00pa3oBaTeNbHBIX

pecypcoB, SBISIOLIMXCS Yy4eOHO-METOJMYECKUMH MaTepHanamMu (MyJIbTHMEAUNHBIE IPOTrPaMMBbl, JJIEKTPOHHBIE YYEOHHUKM M 3aJayHHMKH, OJCKTPOHHBIE OMOIHOTEKH,
BUPTYaJIbHBIE Ja0OPaTOPHUU, UTPOBBIE MPOrPaMMBbI, KOJUIEKIUH LU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), MCHOJIB3YEMBIMHU JUIsi OOYYEHHs M BOCIUTAHHS PAa3IMYHBIX TPYIII
MOJIb30BaTENICH, MPEACTABICHHBIMU B 3JIGKTPOHHOM (IM(pPOBOM) BHIE U peaTH3YIOUMMHU gunaktudeckue Bo3moxHoctn WMKT, comepaHue KOTOPBIX COOTBETCTBYET
3aKOHOJIaTEIILCTBY 00 00pa30BaHUM.

2-ii BApHAHT
TEMATHUHYECKOE INTIAHUPOBAHUE

Bropoif BapuaHT mpUMEPHOTO0 TEMAaTHYECKOTO TJIAHUPOBAHMS HCIOJIb3yeTcs, ecnu oOydarommecs ¢ 3I[1P momyuator
oOpa3oBaHUE B OT/ACIBHOM Kilacce. B maHHOM BapuaHTe mpe/iaraeTcs:

- U3y4YeHNe MaTepHraia KpyImHbIMU OJTIOKaMU;

- orepexaroliee o0y4eHue;

- BO3MOYXHOCTb MPUMEHEHHWS 3HAHWU B Pa3IMYHBIX YCIOBUSIX (MEPEHOC 3HAHUM MO aHAJIOTUU OT OOIIMUX CBOMCTB
Pa3IMYHBIX KJIACCOB BEIIECTB K OOIMM M CHelM(pUUECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMYHMBAET JIOJIO
CaMOCTOSITEILHOCTH 00YUYarOIINXCS TPU U3YYEHUU HOBBIX TEM.
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CobOnromaeTcst  JIOrMKa HM3Y4YEHUS  BEIIECTB — CBOWCTBA  BEIIECTB  OINPEAENSIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATENBHOCTHIO, XUMUYECKOU CBS3bIO0 U CTPYKTYpPOM BEILIECTBA, B YACTHOCTH, TUIIOM KPUCTAINIMYECKUX PELIETOK.
(Tembl: cTpoeHue aroma, CTPOCHHE BEIIECTBA, BAXKHEHINIME MPEACTABUTENM MPOCTHIX M CIOXKHBIX BEIIECTB, XMMHYECKUE
peaKIun).

N3MeHeHne miaHupoBaHus 10 pa3ziesiaM U TEMaM COCTOUT B CIEAYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOIIPOCOB HEOPTraHWYECKON XMMHUH OCYIIECTBIISIETCS B § Kilacce, O0JIbIlle BpEMEHU BBIJIEISETCS Ha
puMeHeHue 3HaHui B 9 kiacce. 13 9 knacca B 8-11 nepeHocATcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX peakiuil”,
"ONeKTpoNuTHIECKas TUcconranusi. XUMUYECKAE PEaKIUU B pacTBopax';

- TIepecTaHoBKa TeM, 9 kiace: TeMa «Metamisl»y nepen «Hemerannamuy, T.K. o0ydaroniuecs ¢ 3I1IP Oombiie 3HaKOMBI €
METaJUIaMH U JIEr4e XapaKTEePU3yIOT UX [0 CBOMCTBAM U IPUMEHEHUIO;

- IepepacnpeesieHue COIepKaHUsl OJJHUX TEM B JIpyrue (pacKpbIBaeTCs HA KOHKPETHBIX MpUMEpax Apyrux tem). Tema
"Xumusa M OKpyXkKarmolas cpena’ pacKpblBacTCs Ha KOHKPETHBIX NpHUMEpax B pasfenax "Meramisl U UX COEIMHEHUS',
"Hemeramnsl IV-VII rpynn u ux coequnenus";

- oObenuHEHHE TeM (JaeT OoJibllle BO3MOXKHOCTEH Ul HCIIOJIb30BAHUS CPAaBHEHUS — CXOJACTBA U OTJIMYMI; Tema
«Kucnopon» u rema «Bonopon»);

- Bblnenenue otaenbHbiX TeMm (Tema «IlepBoHauanbHble MOHATUS 00 OpPraHMYECKUX BEILECTBax»). BriieneHue B
OTJEJIbHYIO TEMY, B KauecTBe "OykBaps MO OPraHUYECKOM XUMHH', AT BO3MOXHOCTH YITyOJSTh MOHSATHUS: ONpPENEICHHUS,
KJacCU(pUKalus, OCHOBAHUS [UIs KJacCU(pUKallMM, HOMEHKJIaTypa, OOIIue CBOICTBa BELIECTB, CTPYKTypa BELIECTBa,
coctaByienre ¢popmyI 1o oOieit hopmysie u Mo Ha3BaHMIO, HA3bIBaHUE BelecTBa 1Mo Gopmysie. B aTom ciyyae mporpaMMHBIi
MaTepuan u3 xapakTepuctuku |VA noarpynmnsl MOKHO IOHECTH HE (PparMEHTOM KapTHHBI «OPTaHUYECKHUE BEIECTBA», a KaK
4acTh 1enoro. Moxer ObITh BbiJeeHa TeMa «[IpakTukym» B KOHIIE IEPBOTO U BTOPOIO rOJI0B 00YUEHHUS.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/nen, 2 rona o0yueHus)

Tewmbl KomnuectBo B tom uncne Ha3zBanus pabor
4acoB Ha KOHTPOJIbHbBIE Ha MPaKTHUYECKHUE
paboTHI paboTH

Paznen «llepBoHaganbHBIC XUMIUYECKUE TIOHATHS», 144
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1. Xwumnusg — BaxHas 00JacTh 4 1 [IpaxTnueckas padora Nel « Jlaboparoproe 06opynoBaHne U
€CTECTBO3HAHUS U MIPUEMBI OOpAIICHUS C HIMY
MPaKTUIECKON [Ipaktuueckas padora No2 «OuncTka 3arpsi3HEHHON
NeATCITLHOCTH YeIOBEKa. MToBapeHHOH con”

2. BemectBa 1 XUMHU4ecKue 7 - [Ipaktuueckas padota Ne3 «IIpu3Haku npoTeKaHuUs
peakuuu. XMUMHUYECKUX PEAKLIUID

3. KommuecTBennsie 3 1 Kontponbsnas padora Nel «IlepBoHadaipHBIE XUMUYECKHE

OTHOHICHUS B XUMHUHU

MOHSATHUS, XUMUYECKHE (DOPMYJIbI U YPaBHEHUSI» 3arPsS3HCHHOM
TOBAPEHHOM CONIN»

Paznen «Ilepuoanyeckuil 3aK0H U IepUOANYECKas cucTeMa xuMudyeckux 3neMeHToB .M. MenaeneeBa. Ctpoenue atoma. XumMuieckas cBsizb. OKUCIUTEIBHO-

BOCCTaHOBHUTEJIbHBIE peakuuny, 154

4. Crpoenue aroma 7 1 KonTtpoinbHas padora Ne2 «[lepuoanueckas cucrema
Ilepuonuueckuil 3aKoH U xumuyeckux 3meMeHToB .M. MenaeneeBa. CTpoeHue atoMay
MepUoANYECKas cucTeMa

XUMHUYECKUX daeMeHToB J[. 1.

MenneneeBa

5.CTpoeHuE BEILECTB. 8 1 Konrtponbhas padora Ne3 «XumMuueckasi CBI3b»

XUMHUYECKas CBI3b.
OKHUCIIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Paznen «BaxuHelnye npeacTaBUTeNId HEOPraHUYECKUX BEILIECTBY, 354

6. Kucnopoa. Bogopoz. 14 1 [Mpaktudeckas padora Ned «[lonyyenne Kuciopoaa u
HU3y4YEHHE €T0 CBOWCTBY
IIpaktuueckas padora NeS «Ilomyuenne Bogopoaa u n3yueHue
€ro CBOMCTBY»
Kontponshas pabota Ned4 «Kucmopoa. Bogopom»

7. Boga. PacTBOpBI. 5 - [Ipaktuueckas padora Ne6 «IIpuroroBneHue pacTBOPOB ¢
OIpEJIEIICHHON MacCOBOM J10JIEW pacTBOPEHHOTO BELIECTBA

8. Teopust 3MEKTPOTUTHUECKOI 5 -

JIMCCOLMAIIHI

9. Baxxneiimme Ki1accel 11 1 Kontponpnas pabora No5 «OCHOBHBIE KJIACCHI HEOPTaHUUECKHUX
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HCOPraHnv4CCKux COCIMHCHUI

COEMHEHUI

[IpaxTrueckas padora Ne7 «Pemenne 3cKciepuMEeHTaTBHBIX
3ana4 o TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEJTMHEHUI

Paznen «BemecTBo 1 XUMHYIECKHE PEAKITUNY, 44

10. OcHOBHBIE 4 - -
3aKOHOMEPHOCTH XUMHUYECKHUX
peakuuii
Tembl KonuuectBo B ToM uncne Hazpanus pabot
4acoB Ha KOHTPOJIbHbIE Ha MpaKkTU4eCKHe

paboThI

paboThI

Paznen «lloBropenue u yriayOiieHne 3HAaHUA OCHOBHBIX pa3JIeNioB Kypca 8

Kiacca «BemnecTBo U XMMUYECKUE peakuumy, 104

[loBTOpeHue u yrmyonenne 10 1 2 [IpakTudaeckas padora Ne 8§ «Peakiinu HOHHOTO 0OMEHa
3HAHW OCHOBHBIX Pa3ZieyioB [paktuueckas padora Ne9 «KauecTBeHHBIE peakiMi B pacTBOpPE»
Kypca 8 kiacca KonTponbHas pabota Ne 6 « DIeKTpOJIMTHYECKAS JUCCOITHAITHSDY
Pazgen «MeTtanasl 1 uX coemuHeHUS», 209
1. O6mue cBoiicTBa 4 - -
METaJIJIOB
2.MeTtamisl 1 uX 16 1 1 IIpaktuueckast padora Nel3 «Pemrenne sKcIiepuMEHTATBHBIX 3a0a4
COCIMHEHHS 1o TeMe «MeTaJlIbl U UX COSTUHEHUSIM
Kontpospnas padota Ne§ «Mertajuiby
Pasnen «Hemeramns! IV-VII rpynn u ux coennnenus», 244
3.00111as xapaKTepuCTHKa 4 - -
XUMUYECKHX JIEMEHTOB
Vlla rpynmsl. ["anoreHsi.
4.00mmas xapakTepUCTHKA 5 - -
XUMHYECKUX JJIEMEHTOB
Vla rpynmst. Cepa u ee
COCJIMHEHMSI.
5.00mas xapakTeprucTHKa 7 - 1 [IpakTiaeckas padora Nel0 «llomy4ueHne aMmmuaka v U3y4eHUE €T0

XMMHYECKHX dJIeMEHTOB Va
rpymnisl. A30T, hocdop u
HUX COCANHCHUS.

CBOWCTBY»
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6.0011as1 XapaKTepUCTHKA 8 1
XUMHYECKUX DJIEMEHTOB
IVa rpynmsl. Yraepon,
KPEMHHUH U UX COCIUHEHUSI.

[Ipaktuueckas padota Nell «[loxydenue yriekuciaoro rasa u
HA3YYEHHUE €r0 CBOMCTBY

[Ipaktuueckas padora Nel2 «PemieHne 3KCriepuMEHTaNbHBIX 3a/1a4
o teme «Hemeramnst IV-VII rpynm u ux coequHeHMI»»
KontponbHas padora Ne7 «HemeTamisny

Paznen «llepBoHauanbHBIC XUMHUYECKUE TIOHITHS 00 OPraHUMYECKHUX BemecTBaxy», 104

7. IlepBoHavalbHbBIE 10 -
XUMHYCCKHUE TIOHATHUS 00
OpPraHUYECKUX BEIeCTBAX

Paznen «O06o00menne MaTeprana o Kypcy «Heopranuueckast Xumus»,

4y

13. Xumus 1 okpysxaromas 1 -
cpena.

14. O6o0IeHIEe MaTepraa 3 1
o kypcy «Heoprauudeckast
XUMUSD

KonTponbHas pabora Ne9 «Toropast paboTa 3a Kypc
HEOPraHUYECKOU XUMUM

Bcero 136 u
8 KJIACC

(2 4 B Henemto, Bcero 68 u)

IIpumepHbIe TeMbl,
pPacKpbIBaoIIMe
AAHHBIHA pa3aen

NMpOrpamMmsl,
U KOJIM4eCTBO YacoB,
OTBOJUMOE HA UX
H3y4eHue

OcHoBHOE CoepKaHue

OcHoBHbBIE BHU/bI 1€ATCJIBbHOCTH
odyvyamuxcs

Paznen 1.IlepBoHavajbHbie XUMUUYecKue mousTus(14 1)
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Tema 1. Xumusa —
Ba:KHAs 00J1aCTh
€CTeCTBO3HAHUA U
NPaKTHYEeCKOM

AeATeJbHOCTH YeJI0BEKA
(44)

*Xumus B cucteMe HayK. Ponp xumun B
XKU3HH ~ dYenoBeka.* Tema u  BemlecTsa.
®usnyeckue cBoiicTBa BewecTB. lIpaBuna
0e30macHOro OOpaIleHHsT C BEIeCTBAMH |
J1a00paTOPHBIM o0opymoBaHUEM. YucTteie
BemectBa u cMmecd. CrocoObl  pa3aeneHus
cmeceil. *lloHATHE O MeTo/aX TIIO3HAHUS B
XUMHH.*

JdemMoHcTpanun

1. JTabopaTtopHOe 000pya0BaHuE.

2. Paznu4aHbIe BUIBI XUMUYECKOU TIOCYTBI.

3. O0Opa31ibl BEIIECTR.

4. CriocoOsl paznienieHus cMeceit
(dpunpTpoBaHue, BRIIApUBAaHUE, TUCTHILISIINS,
xpomatorpadusi).

JlaGopaTopHble U NPaKTHYECKUE PadOThI
JlabopaTopHbIEe OTBITHL:

Onwcanvie GU3HYECKUX CBONCTB BEIIIECTB.
Paspnenenne cMecu ¢ IOMOIIBIO MarHUTA.
[pakTndeckue paboTHL:

Ne 1. JlaGoparopHOoe 000pyIOBaHUE U IPUEMBbI
oOpallieH!s ¢ HUM

No 2. OuncTka 3arps3HEHHON MOBapEHHON COIU

PackppIBaTh CMBICT H3y9a€MBIX IOHATHH C TOMOLIBIO ITEJArora.

PackpriBaTh poib XMMHUM B IPUPOJE U KU3HHU YEJIOBEKa, €€ CBA3b C APYTUMHU
HayKaMH.

Pa3nuyate 4nCThIE BENIECTBA U CMECH; OJTHOPOIHBIE U HEONHOPOJHBIE CMECH;

Paznuuats ¢puzuueckue 1 XUMUUYECKHE SIBIECHUS C OIOPOM Ha OIIpEeICHHUS.

OnpenensTe NPU3HAKK XUMUUECKUX PEAKIUI U yCIOBHA UX MIPOTEKAHUS.

CrnenoBath npaBuiIaM MOJIb30BAHUS XMMUYIECKOH 1TOCYI0H U 1Ta00paTOPHBIM
000pyZIOBaHMUEM, a TAKXKE MPaBUIaM OOPAIIEHUS ¢ XUMHUUCCKUMHU
BEIE-CTBAMHU B COOTBETCTBUHU C HHCTPYKLUAMHU 110 BBITTOJIHEHUIO
NPaKTUIECKUX PabOT MOJT KOHTPOJIEM TEeIarora.

IImannpoBaTh U MPOBOJUTH XMMHUECKUHN 3KCIIEPUMEHT IO U3YYEHUIO U
OTMCaHUIO (PU3NUECKUX CBOIMCTB BEIIECTB, CIIOCOOOB pa3felieHUs] CMeCce
BEIIECTB 110]] PyKOBOJICTBOM IeJarora ¢ 00CyKAeHUEM IITaHa PabOThI.

Hcnonb30BaTh MpU BHIIOJTHEHUH yueO-HBIX 3aaHUI U B IIpoLiecce
HCCIEI0BATENBCKON JEATETPHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COJIEPKAHMSI, CIIPAaBOYHBIE MaTEpHalIbl, pecypchl VIHTepHETa
IIOJT PyKOBOJICTBOM IIE€AArora.

BeicTpanBaTh pa3BépHyThIE MUCBMEHHBIE M YCTHBIE OTBETHI C OIIOPON Ha
UHQOPMaIHIO U3 yuyeOHUKA U CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
UCII0JIB30BaTh U3yYEHHBIN IOHATHWHBIN annapar Kypca XUMHH

Tema 2. BemectBa
W XHMHYECKHEe peakmnu

(74)

ATOMBI U MOJIEKYJIBI. X UMUYECKUE DIIEMEHTHI.
3Haku (CHMBOJIBI) XHMHYECKHX DJIEMEHTOB.
OtHocuTenbHass aromHas wacca. [lpocTeie u
CIIOXHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE
yUeHHE.

Xumudeckas opmyna. BaneHTHOCTH aTOMOB
XUMHAYECKAX DJIEMEHTOB. *3aKOH IIOCTOSHCTBA
cocTaBa BEIISCTB.* OTHOCHTENLHAS
MOJIEKYJISIpHAS Macca. MaccoBas JIOJIS
XHUMHYECKOT0 JIeMEHTa B COSTMHCHUH.

duznueckne W XUMHUYECKHE  SBJICHUS.
Xumuyeckas  peaknus W e€  IPHU3HAKH.

[IpuMeHATh ecTeCTBEHHO-HAyYHbIE METOBI TO3HAHUS (B TOM UHUCIIE
HabJIo1eHNe, MOAETUPOBAHKE, SKCIIEPUMEHT) U OCHOBHBIE OIIEPALIH
MBICIMTEIBHON AEATENBHOCTH (CpaBHEHHE, KIaCCU(PHUKALINS) ISl U3YUESHUS
BEILECTB U XMMUYECKUX PEAKLIUI C OIIOPOH HA AJITOPUTM HJIH CXEMBI.

PackpbIBaTh CMBICI H3yYaeMbIX NOHITHI U 3aKOHOB U IIPUMEHSTD 3TH MOHATHSA
IIpH ONMCAHNHU CBOWCTB BEIIECTB U MX MPEBPALLEHUI ¢ ONTOPOil Ha TUIaH U
KIIFOUYEBBIE CIIOBA.

Paznmmuarh Gu3nyeckue u XUMUUECKHE SBICHUS, OOBSICHSATh UX CYITHOCTH C
TOYKH 3pEHHS aTOMHO-MOJIEKYJIIPHOTO YUEHHS C OIOPOM Ha ONpENEIEHUs U
CXEMBI.

OnpenensiTe MPU3HAKN XUMHUYECKUX PEaKIUi, yCIOBHS UX MPOTEKAHUSI.

OOBACHATD CYIIHOCTh PU3MYECKUX U XUMHUUECKHUX SIBICHUN C TOUKU 3PEHUS
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VYpaBHEHHS XHWMHUYECKHUX pPEaKIIUil. 3akoH
COXPaHEHUSI MacChl BEHICCTB THUIBI XUMUYECKHIX
peakuuit (coenuHenue, pasnoXKeHue,
3aMelIeHne, 0OMEH).

*M. B. JIomoHOCOB — y4&HBIH-
SHIMKJIONEIUCT. >

JdemoHcTpauuu

dusnyeckue siBICHUS (pacTUpaHue caxapa B
CTYIIKC, KUIICHUC U KOHACHCAIUA BOALI U T. I[.).
XuMHUYECKHE SBIECHUS (TOpEeHHE CBEYH,
pa3lioKeHUE caxapa, B3aUMOJIEUCTBUE CEPHOM
KHCJIOTHI ¢ XJIOPHIOM Oapws,

pasnoxenue ruapokcuaa meau(ll),
B3aUMOJICHCTBHUE KEJ€3a C CEPOid,
B3aUMOJIEHCTBUE KeJIe3a C pACTBOPOM COJIH
meau(ID)).

OnbIT, WUTFOCTPUPYIOIIUHI 3aKOH COXPAHEHUS
MAacchl.

JlaGopaTopHble U NPaKTUYECKUE PadOThI
JlabGopaTopHbIE OTBITHL:

[Ipumeps! hrznueckux siBIeHUi (TIIABICHIE
BOCKa, TassHUE JIHJ1a).

[Tpumepsr XUMHYECKUX SIBIICHHUH (TIPOKATHBAHNE
MEJTHOI MPOBOJIOKU, B3aUMOJEHCTBUE Mea C
KHUCJIOTOM).

Mojenu aToMOB 1 MOJEKYI.

[Ipaktnueckas padora Ne3. [lpuzHaku
MPOTEKAHUS XUMHUYECKUX PEaKIni.

Boruuciaenust

— OTHOCHUTEIILHOW MOJIEKYJIIPHON MacChl
BEILIECTB;

— MAaCCOBOM JOJIM XMMUYECKOr0 3JIEMEHTA 110
(hopMmyIe coeqHEeHUS

ATOMHO-MOJIEKYJIIPHOTO YIEHUS C NCIIOIB30BaHNEM BU3YaIbHOM OMOPHI.

KnaccupuumpoBaTh XuMHUYECKUE peakyu (10 YHCITY U COCTABY pearupyrommx
1 00pa3yoMuUXcs BEIIECTB) C ONOPON Ha CXEMEI.

CoctaBiare (HopMyITsl OMHAPHBIX BEIECTB 110 BAIEHTHOCTH U OTIPEACIATH
BaJICHTHOCTH 110 (pOPMyITaM BEIIECTB C OMMOPOH Ha alTOPUTM y4eOHBIX
JIEUCTBUN.

PaccraBisaTe K03 UIMEHTH B ypaBHEHUSIX XUMHUYECKUX PEAKLUI ¢ OMOPOH Ha
ANTOPUTM YIEOHBIX TEHCTBHI.

CrenoBatrh npaBuiaM MOJIb30BaHUS XMMHUUECKOM MOCYAOH 1 1a00paTOpHBIM
00opyZ0BaHHEM, a TAKXKE MPaBHIaM OOPAICHHUS C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKIHSAMH IO BHITIOTHEHHIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB IO
KOHTPOJIEM TIe/Iarora.

Hcnonb30BaTh pH BEITOJHEHUH YUEOHBIX 3a/IaHHIA U B TIpoIlecce
HCCIIeIOBATEIHCKON ACSITETFHOCTH HAYTHO-TIOMYIISIPHYIO JTUTEPATYPY
XHUMHAYECKOTO COJIEpKaHMs, CIIPa-BOY-HbIE MaTepHalIbl, pecypchl iHTEp-HeTa
0] pYKOBOJICTBOM I1€/1arora.

BeIcTpauBaTh pa3sBEPHYTHIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
rH(pOpMAaIuio U3 ydeOHWKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO
UCII0JIB30BaTh U3yYEHHBIN IOHATHUWHBIN annapar Kypca XUMHAA
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Tema 3.
KoaunyecTBeHHbBIE
OTHOLIIECHHUSA B XUMHHU

39

KomuuectBo BemiectBa. Momnb.  MonsipHas
Macca. 3akoH ABoraapo. MoIsipHBI 00bEM Ta30B.
Pacuerst mo xwmmMumdeckodr Qopmyne. Pacders
MaccoOBOM JIOJIM XWMHUYECKOTO DJJICMEHTa B
COEIMHEHNH, KOJHWYECTBA BEIECTBA, MOJISIPHON
Macchl. PacyéTsl 0 XUMHYIECKUM YpaBHEHHUSIM.

JemMoHcTpanus:

- 00pa3IIbl BEIIECTB KOJTMYSCTBOM OJIMH MOJTh

Brruncnenus:

-pacyer 1O GopMyJie M IO XHUMHYECCKOMY
YpPaBHEHUIO

PackpriBaTh cMBICT U3y4aeMbIX NOHATUH U IPUMEHATDH 3TH OHATHUSA, a TAKXKe
H3Y4YEHHBIEC 3aKOHBI H TEOPHH I PEIIEHUS paCUETHBIX 3a/1a4 C TOMOIIBIO
rearora.

BbIUucnsTs MOJISIPHYIO Maccy BEIIECTB; KOJMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BelIecTBa ¢ OIOpoil Ha oOpaserr, Ha POPMYIIHI;

[IpoBOaUTE pacu€Thl O ypaBHEHUSIM XUMUYECKHUX PEAKIU ¢ oopoil Ha
oOpa3zell, arOpUTM YUeOHBIX IEHCTBUIA: KOIHUYECTBA, 00BEMA, MaCChI
BEIIECTBA 10 U3BECTHOMY KOJHMUYECTBY, 00BEMY, Macce peareHTOB UiIH
MIPOSYKTOB PEAKIIHH.

BelicTpanBath pa3BEPHYTHIE IMCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOX Ha
uH(popMaIuio n3 yueOHUKA U CIIPABOYHBIX MaTEpUaiOB, IPaMOTHO
HCIOJIb30BaTh U3yUYECHHBII MOHATUIHBIN annapar Kypca XUMUU C IOMOLIbIO
rearora.

Pazpnen 3. [lepuoguyecknii 3axon u Illepuoanyeckas cucreMa xumuyeckux 3j1emeHToB JI. M. Menneneesa.
Crpoenne aToM0B. XUMHYeCcKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE peakuuu (15 u)

Tema 4. CTpoeHue
aroma. [lepuoanyeckui
3akoH u [lepunoanyeckas
CHCTEMa XUMUYECKHX
3J1eMEeHTOB

. U. MenneneeBa. (7 1)

IlepBrie IOMBITKH KITaCCU(UKAIIH
XUMUYECKUX JJIeMEHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (TemounbIe u
IEJIOYHO3EMEIILHEIE METaJUIbI, rajoreHsl,
WHEPTHbIE  Tra3bl).  *DIEMEHTHl, KOTOphIE
o0pa3yrT am(poTepHbIe OKCHJIBI u
THUIPOKCHIBL*

Ilepuonuueckuid  3akoH.  Ilepuogmueckas
cucTeMa XUMHUYECKUX 3JIEMEHTOB

. U. Menneneena. Koporkonepuoanas u
* nmuHHONIepuoaHass™  Qopmbl  [leproamueckoit

CHUCTEMBI XUMHNYECKUX 3JICMCHTOB 21
N. Menneneesa. IIepuobt U TPYIIIIBL.
@u3n4eckuii CMBICT  TIOPSIIKOBOTO  HOMEDPA,

HOMEPOB IIEPUOAA U IPYIIIILI JJIEMEHTA.
Crpoenne atomoB. CocTaB aTOMHBIX STEp.
*U3oTomsL.* ONEKTPOHBI. Crpoenue
JJIEKTPOHHBIX O000JIOYEK aTroMoB mepBbIX 20
XUMHUYECKUX 3JIEMEHTOB [Tepuoanueckoit

PackppIBaTh CMBIC IEPHOAMYECKOTO 3aKOHA IO PyKOBOACTBOM I€1arora.
ITonumaTh CylecTBOBaHHE NEPUONYECKOM 3aBUCHMOCTH CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB (M3MEHEHHUE PainyCOB aTOMOB M JIEKTPOOTPULIATEIEHOCTH) U UX
COEIMHEHNH OT MOJIOKEHUS B IEPHOANYECKON CHCTEME U CTPOCHHS aTOMA C

UCIIOJI30BaHUEM CXEM W TaOJHIL.

YcTaHaBIMBATh CBSI3b MEXKAY IIOJIOKEHUEM JIEMEHTA B IIEPHOIUYECKON
CHCTEME U CTPOEHHEM €ro aToMa (COCTaB U 3apsij siapa, o0Iiee YUcio
3JIEKTPOHOB M pacIpeesIieHUe UX 110 3IEKTPOHHBIM CJIOSIM) 110 00pasiy.

[IporHo3upoBaTh XxapakTep U3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COECIMHEHUHN
1o rpynnam u nepruonam Ilepronndeckoid CHCTEMBI ¢ TOMOIIBIO NEAArora.
XapakTepru30BaTh XUMHUYECKHE JIEMEHTHI MIEPBBIX TPEX MEPHOAOB, KAJIHA,
KaJIbLMs 110 MX nonoxeHnuto B [lepuonnueckoit cucreme . 1. Menneneesa.

CrnemoBaTh npaBuiIaM 6e30macHoi paboTHI B TaOOPATOPHH IPH MCIIONH30BAHUN
XUMUYECKOH Mocy1bl ¥ 000pyJ0BaHUS [10]I KOHTPOJIEM I€1arora.

BricTpauBaTh pa3BEpHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
WHPOPMAIIMIO U3 YUeOHUKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUEHHBIN MOHATUHHBIN anmapar Kypca XUMHUH 110CIIe
CTPYKTYPHPOBaHUsI MaTepHasa ¢ UCIIOJIb30BAaHUEM KIIHILIE.

Hcnonp30BaTh pH BBHITTOTHEHUH yUeOHBIX 3a/JaHUI TEKCTHI yAeOHHKA 1TOCIIe
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cucremsl [[. 1. MenneneeBa. XapaKkTepuCTHUKA

XUMHUYECKOTO 3JIEMEHTA IO €ro IOJIOKEHHUIO B

ITepuoauueckoit cucteme J1. 1. Menaeneena.
*3aKOHOMEpPHOCTH  M3MEHEHHs  paauyca

aTOMOB XUMUYECKUX 3JIEMEHTOB,

METaJUIMYECKUX U HEMETAIIMYECKUX CBOMCTB IO

rpynmnam u MEPUOJIAM. 3HaueHue

ITepuonnueckoro 3axkoHa u llepuoguueckoit

CHUCTEMbl XUMHUYECKHUX 3JIEMEHTOB ISl Pa3BUTUA

Hayku u nipaktukd. [. . MenneneeB — yu€Hbli

U TpaXIaHUH.*

JdemoHcTpanun

KopoTtkonepruoanas v IIMHHONIEPUOIHAS

(dhopmel [Teproarueckoi CHCTEMBI XUMUYECKHIX

anemenToB /1. 1. Mennaeneena.

OzHakoMIIeHHE ¢ 00pa3laMi METaJIOB

1 HEMETAJUIOB.

JlaGopaTopHble U IPpaKTHYEeCKUE padoThI

JlabopartopHsIii OTIBIT:
B3aumopneiicTBue  rugpokcujia

pacTBOpaMu KUCJIOT U IeN0YeEN

IIMHKa C

CTPYKTYpPHpPOBaHUsI MaTepuaa, cripaBounbsie Matepuansl (Ilepuoguaeckyro
CUCTeMy XUMHUIecKux 31eMeHToB /. 1. MenneneeBa, Tabmuiry

PacTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIeH B BOJE, JEKTPOXUMUUECKUN P

HaNpsHKEHUI METaJIOB).

Vcnonb30BaTh Ipy BRIIIOJHEHUH YUEOHBIX 3a/laHUH U B IIpoliecce
HCCIIE0BATENbCKOM NeSITENbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XHUMHUYECKOr0 CO/Iep KaHus, CIpaBOYHbIE MaTepHualbl, pecypckl HTEepHETa
[10J1 pPyKOBOJICTBOM Ilefjarora

Tema S. CTpoeHue
BellleCTB.
XuMuuyeckasi CBfI3b.
OKHCINTEIbHO-
BOCCTAHOBHMTEJIbHEIE
peakuuu

(84)

Xumudaeckas cBsi3b. KoBanmeHnTHast (mossipHas
u HETIOJISIPHAs ) CBSI3b.
*DNEeKTPOOTPHUIIATEIIEHOCTh AaTOMOB XHMHUYECKUX
3JIEMEHTOB. ™ HNonnas CBSI3b. *Tunsl
KPUCTAJUTMYECKUX PEIIeTOK.™

Crenens OKHUCJICHHUSL. OxkucauTensHO-
BOCCTAaHOBUTENbHBIE  PEAKIIHU. [Ipoueccrr
OKHUCIIEHUS ¥ BoccTaHOBIeHHUs. OKHUCIUTENN WU
BOCCTaHOBUTEIIH.

JdemMoHcTpanun
OKHCINTETHHO-BOCCTAHOBUTENBHBIE PEAKIUH:
TOpEHME, PEAKLIUU Pa3IOKEHUs, COETUHEHHS

PackpbIBaTh CMBICT H3y4aeMbIX MOHSATHH M0J] PYKOBOJCTBOM II€/Iarora.

OnpenensiTe BUJ XUMUIECKOH CBSI3U B COSIMHEHUH C UCIIOIB30BAaHUEM CXEM.

OnpenensiTe CTEeHb OKUCIEHUSI XUMUIECKOTO 3JIEMEeHTa 0 (hopMyIie ero
COCZIMHEHHMS C MCTIOJIh30BaHNEM AJITOPUTMA.

Ornpeaenars 37eMeHT (BEIIECTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIeCTBO) —
BOCCTAHOBHUTEJIb.

OOBSICHATH CYITHOCTH MPOIIECCOB OKUCICHHUA U BOCCTAHOBIICHHS.

CocTaBisITh NIEKTPOHHBIN OanaHc ¢ Y4ETOM YHCIIa OTAAHHBIX U TPUHSTHIX
3JIEKTPOHOB.

CocTaBisITh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKLINH 110
AITOPUTMY pa30opa OKHCIHTEIEHO-BOCCTAHOBUTEILHOW PEAKIIUH.

Hcnonb30BaTh MpY BHITOTHEHUH YUeOHBIX 3aJaHUN TEKCTHI ydyeOHHUKa [OCTe

CTPYKTYypUpPOBAHHS MaTepHasa, ClipaBOYHBIE MaTepPHaIIbl (TIEPHOTUIECKYIO
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cUcTeMy XuMudeckux anemeHToB J[. Y. Menaeneena, TabIuIly pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUHU U COJICH B BOJIE, FJICKTPOXUMUYCCKHIA PsIT HANPSKSHUH
METaJIIOB)

Pa3znen 2. Bakneiiliue npejacTaBuTe I HEOPraHUYeCKUX BemecTs (35 1)

Tema 6. Kucaopon.
Boxopon.
(14q)

Bo3nyx — cmecp razoB. CoctaB Bo3ayXxa.
Kucnopon — »smemeHT M MpocToe BELIECTBO.
O30H. HaxoxneHue kuciopoia B MpHUPOIE,
(¢u3nyecKkue U XMMUYECKUE CBOMCTBa. Peakiuun
TOPEHUSI TPOCTBIX UM  CJOXKHBIX  BEIIECTB.
*TemnoBoit >¢¢ekT XUMHYECKOH peakuuu.™
OK30- u SHIIOTEPMUYECKHE peaknuu,
*TepMoxummuueckie ypaBHeHus.* Ilonstue 00
okcugax. CmocoObl mMmoyyyeHHs KHUCJIOpoJa B
71a00paToOpru U MPOMBIIIJICHHOCTH. IPUMEHEHHE
KHCIIOpOJIa. KPYrOBOPOT KUCIOPOAA B MPUPOJE.
TormnmBo: yronb u MeTaH. 3arpsi3HEHHe BO3/yXa,
yCcHUJIeHHE MapHUKOBOro 3ddekra, paspyuieHue
030HOBOTO CJIOS.

Bomopon — »neMeHT W mpocToe BELIECTRO.
Haxoxnenue Bomopona B npuposae, puzndeckue
W XMMHYECKHME CBOiicTBa (Ha  IpuMepe
B3aWMOJICHCTBUSI C HEMETallaMH M OKCHIaMU
METaJIIOB), MIpUMEHEHHE, *crocoObl
nonydenus.* Ilonstue o kucnorax Kucnotel u
COJIH.

JdeMoHcTpanuu

BsaumogpeiictBue docdopa, ceprl u xenesa ¢
KHCJIOPOJIOM (BO3MOKHO HCITONIb30BaHUE
BHJICOOTIBITOB).

Omnpenenenue coaepKanus KUCIOPoaa

B BO3JIyXe.

OnbITHL, AEMOHCTPUPYIOIIHE YCIOBHS

PackpriBaTh cMBICT U3y4aeMbIX TOHATUH U IPUMEHATH 3TH NOHATUS TPU
ONMCAaHUH CBOMCTB BEILIECTB U UX MPEBPALIEHUN C UCTIOJIb30BAHUEM OMOPHBIX
CJIOB M KJIMLIE.

XapakTepu30BaTh (OIIUCHIBATD)C ONOPOI HA NAAH, CXEMY, KDAMKYIO 3aNnUch
COCTaB BO3/yXa, PU3HUYECKHE M XHU-MHUYECKHE CBOWCTBA KHCIOPOa, CIOCOOBI
€ro MoJy4YeHusl, IPUMEHEHUE U 3HAaUE€HHE B IPUPOJE U )KU3HU YEJIOBEKa.

CpaBHMBaTh peakMy F'OPEHUSI 1 MEAJICHHOTO OKHCIICHUS C IPEABAPUTEIbHBIM
00CyXJIEeHHEM ITapaMeTPOB CPaBHEHHS.

CobwupaTs mpuOOPHI IS TIOTYIEHUS KUCIOPOoAa (BEITECHEHHEM BOABI U
BO3/yXa).

Pacnio3HaBaTh ONBITHBIM ITyTEM KUCIOPOJ IO KOHTPOJIEM II€1arora.

Hcnonb30BaTh XHMUYECKYIO CUMBOJIMKY JUIsSI COCTaBIICHHS ()OPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XMMUYECKHUX PEAaKLUi ¢ ydacTHEM KHCIOpOJa.

OOBACHATD CYITHOCTB OKOJIOTHYCCKUX Hp06.]'[eM, CBSA3aHHBIX C 3arpA3HCHHUEM
BO3/lyXa.

CrenoBats npaBuiiaM 0€30macHOi paboThI B 1Ta0OPaTOPHUU MIPU UCHOJIB30BAHUH
XMMHYECKOH OCyAbI M 000PYI0BaHUsI IOA KOHTPOJIEM II€Aarora, a Takke
npaBrIaM 0OpanieHusl C TOPIOYMMH BEIIECTBAMH B OBITY.

[InanupoBaTh 1 OCYIIECTBISTH HA IPAKTUKE XUMHUECKHE IKCIIEPUMEHTBI,
MIPOBOJUTDH HAOMIOICHHUS, JIeJIaTh BHIBOJBI 110 Pe3yJIbTaTaM KCIIEPU-MEHTa
0JT pyKOBOJICTBOM II€/1arora.

YyacTBOBaTh B COBMECTHOHN paboTe B TPYIIIIE.

Hcnonb30BaTh pH BRITOJHEHUH YUEOHBIX 3a/laHUI U B TIpoIiecce
HCCIIEI0BATENBCKON AEATENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XHMHMUYECKOTO COJEPKaHUs, CIPaBOYHbIE MaTEpHUabl, pecypcbl UHTEpHETa
I0J1 PyKOBOJICTBOM II€AArora.

BricTpanBaTh pa3BEpHYThIE MMCBMEHHBIE U YCTHBIE OTBETHI C OMOPOH Ha
HHQOPMAITUIO U3 yU4eOHNKA U CIIPABOYHBIX MaTe-
pHYAaJIoB € OMOPOM Ha IJIaH, FPAMOTHO HUCIIOJIb30BATh U3YUEHHBINA TOHATUHHBIN

54




BO3HHMKHOBCHU U MPCKPAILLICHUSA TOPCHUA.

JlaGopaTopHble H MPAKTHYECKHE PAOOTHI
JlaGopaTopHbIii OTBIT:

O3HakOMJICHHE C 00pa3liaMu OKCUJIOB.
[IpaxTrueckas pabdora:

No 4. TTonyyeHue KUCIOPOIa, U3YUCHUE €T
CBOWCTB.

[IpakTuaeckas padora Ne5. [Tomyaenne
BOJIOPO/Ia U U3YUCHHUE €TO CBOUCTB.
Boruuciaenust

— MOJIEKYJISIPHOM MacChl KHCIOpOJa U 030Ha Ha
OCHOBaHUH aTOMHOHN MacChl XUMHYECKOTO
aJeMeHTa

arnmapar Kypca XuMnuu

Tema 7. Bona.
PacrBopsl. IlonsiTue 00
OCHOBAHMSIX

(59)

Boma. Ee cocraB. Crpoenue. Monekymsl.
*®usnueckue CBOHWCTBa BoAbl. Boma kak
pactBoputens.*  PactBopel.  *llomsitHe o

pacTBOpPHMOCTH BemecTB B Boje. llonsarue o
HACBIIIIEHHBIX W HEHACBIIIEHHBIX pacTBoOpax.*
MaccoBas nomnst BemiecTBa B pacTBope. Pacuer
MacCcoBOM  JOJIM  BemecTBa B PacTBOpE
(TIporteHTHAS KOHIISHTPAIIHSI).

*XUMHUYECKHE CBOWCTBA BOABI (pa3ioKeHHE,
peakmuu ¢ HaTpUeM, OKCHUAOM  KaJbIlusi,
okcugoMm cepellV Tlorstue 00 OCHOBaHHUSX.
Pouxb pacTBOpOB B IIpHpO/Ie U B )KU3HU YETIOBEKA.
Kpyroopor Bomsl B mpupoxe.* 3arps3HeHHE
MPUPOTHEIX BoJ. OXpaHa M OYHUCTKA TIPUPOTHBIX
BOJ,.

JdemMoHcTpanun

DIIEKTPOJIA3 BOJIBI; CHHTE3 BOJIBI;
B3anMozeiicTBre Bobl ¢ Metautamu (Na, Ca)
(BO3MOXHO UCTIOJIH30BAHKUE BUICOMATEPHAIIOB).
PacTBOpeHue BeIIECTB ¢ pa3InyHON

PaCKpI)IBaTI) CMBICJT U3y4aC€MBIX MOHATHH U MNPUMCHATD 3TU IMOHATHUA ITPU
OIMCAaHUU CBOMCTB BEIECTB M MX MPEBPALIECHHI C TOMOIIBIO I1e/1arora.

XapaxkTepHu3oBath GU3NUECKHE U XUMHIECKUE CBOHCTBA BOJIBI, €€ POIJIb KaK
pacTBOpUTENS B IPUPOAHBIX MPOIEccax ¢ OMOPOH Ha TUIaH U CXEMY.

CocTaBisiTh ypaBHEHHUs] XUMUYECKHUX PEAKLUH ¢ ydacTHEM BOJIBI C OLIOPOH Ha
CXeMy.

OG'BSICHSITB CYITHOCTB OKOJOTHYCCKUX HpOGHeM, CBA3AaHHBIX C 3arpsA3HCHUEM
NPUPOHBIX BOJI, CIIOCOOBI OUYUCTKH BOJIBI OT TIPUMECEH, MepBI IO OXpaHe BOJT
OT 3arpsA3HEHUs MOCIIE MPEIBAPUTEILHOTO CTPYKTYPUPOBAaHHS MaTepHrala.

HHaHI/IpOBaTI) 1 OCYHUICCTBJIATH HAa NPAKTUKE XUMHUYCCKHUE SKCIICPUMCHTEI,
MIPOBOJIUTH HAOJIFOACHUS, IEaTh BbI-

BOJIBI 110 PE3yJIbTaTaM dKCIEPHMEHTA I10]] KOHTPOJIEM TIe1arora, ¢
UCIIONIb30BAaHHUEM KITHIIIE.

CrnemoBaTh npaBmiIaM 0e30macHoi paboThI B TaOOPATOPUH IPH MCIIONH30BAHUN
XUMHUYECKOH MoCy Il U 000pyIOBaHUSI [T0JT KOHTPOJIEM ITe/Iarora.

[TpoBOAKUTE BEIYHMCIICHUS C IPUMEHEHUEM MOHATHS «MAaccoBasi 10J1s1 BELIECTBA B
pacTBOpe» C Oropoit Ha (GopMyIIBL.

Hcrnonp30Bath MpH BEITIOJTHEHUH YICOHBIX 3aJJaHUN U B ITPOIECCE
HCCIIEI0BATENBCKON AEATEIBHOCTH HAYYHO-TIOMYJIAPHYIO JINTEPATYPy
XUMHYECKOT0 COAEPKaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl HTepHeTa
07 PYKOBOJICTBOM II€/1arora.
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PacTBOPUMOCTEIO.
HccnenoBanne pacTBOPOB KUCIIOT U LIET0YCH ¢
MOMOIIIBIO0 HHAUKATOPOB.

JlaGopaTopHble H MPAKTHYECKHE PA0OTHI
Ipaxmuueckas paboma:

No 6. IIpurotoBiaeHue pacTBOPOB C
onpeaeIEHHON MacCcoBOM J0Jiel pacTBOPEHHOTO
BELIECTBA.

BricTpanBath pa3BEpHYThIE MMCEMEHHBIE M YCTHBIE OTBETHI C ONIOPOW Ha
“H(OPMAITUIO U3 YI4COHUKA U CIIPABOYHBIX MaTCPUAJIOB, TPAMOTHO
HCTIOB30BATh U3YUCHHBIN MOHITUIHBIN anmapaT Kypca XUMHUH M1OCIIE
MIPeIBAPUTEIHFHOTO CTPYKTYPHUPOBAHUS MaTepHaa.

Tema 8.
DyeKTpoNUTHYECKAS
AUCCONUAIUS.
XuMnyecKkue peakum B
pacTBopax

(59)

Teopus BNEKTPOIUTUUYECKON IOUCCOLMALIMH.
OneKkTponuTHIecKast JUCCOLIAAIIYA.
ONEeKTPONUTBl W HEIIEKTPOJUTHl. KaTHOHBI,
aHUOHBI. *MeXaHu3M AUCCOLMALMN BEILECTB C
PpasiIMYHbIMHA BUJaMH XUMHUYECKOU CBA3U.
IToustne ocreneHu gucconuanuu.* CUIbHBIE H
CiTa0bIe AIIEKTPOIHTHI.

Peakiun HOHHOT'O oOMeHa. Ycnosusa
MPOTEKaHUsl peakuuii HMOHHOrO oOOMeHa J0
koHra. [lomHBle ™ COKpami€HHBIE HMOHHBIC

ypaBHEHUs peakuuid. XUMHYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMH M CoJiei B  CBETE
TIpeICTaBICHUI 00 3IEKTPOJIUTUIECKOMH
mucconnanuy. KauecTBeHHBlE peakuuum — Ha
KAaTHOHBl M aHHMOHBI: MOHBI XJIOPWUI-, OpOMHI-,
womuna-, cyinbpar-, KapOOHaT-, CHIIMKAT-,
¢dochar- aHMOHBI; THAPOKCHI-MOHBI, KAaTHOHBI
aMMOHUS, MarHus, KaJblus, aJlOMUHUS, XKele3a

2+) u (34, MeITu (2+), LMHKAQ,
MIPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX.
JdeMoHcTpanuu

DneKxTpuyecKasi IPOBOJUMOCTh PACTBOPOB
BEIIECTB; IBMKECHHE NOHOB B 3JIEKTPHUECKOM
HoJIe.

OnbITHL, WITIOCTPUPYIOLIUE TPU3HAKU

PackppIBaTh CMBICT H3y9aeMBIX IOHATHH, a TAKXKE CMBICI TEOPUU
3NEKTPOJIMTUYECKON TUCCOLUALNY C OIIOPOH HA CXEMBI.

OOBACHITH TIPUUMHBI JIEKTPOIPOBO/-

HOCTH BOJHBIX PacTBOPOB C MTOMOIIBIO ITE€arora.
CocTaBnaTh ypaBHEHHS JUCCOIUAIIMH KHUCIIOT, IEeI04el U CoJel, TIOIHbIE U
COKpaI&HHbIe HOHHBIC YPAaBHEHHSI XUMHUECKUX PEaKIii HOHHOTO OOMEHa.

IImanupoBaTh M OCYIIECTBIIATE HA MPAKTUKE XUMUYIECKHE SKCIIEPUMEHTHI,
MIPOBOJUTDH HAOMIOICHHS, J1eJIaTh BHIBOBI 110 pe3yJIbTaTaM SKCIEPUMEHTa
TI0CJIe IIPeIBapUTEIbHON paboTHI.

CrnenoBath npaBuiaM 0e30MacHOM paboOTHI B 1aOOPATOPUU NIPH UCTIOJIb30BAaHUN
XMUMUYECKOH Mocy Ibl ¥ 000pyJOBaHUS 110]I KOHTPOJIEM I€1arora.

ITpou3BOANTH BBIYUCIICHMS 10 XMMUYECKUM YPaBHEHUSM.

BeicTpauBaTh pa3sBEPHYTHIE NMCHbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nHPOPMAaLIMIO U3 yUeOHUKA U CPABOYHBIX MaTEPHUAIOB, TPaMOTHO
HCIIOJIb30BaTh U3YUEHHBIN MOHATUHHBIN anmapar Kypca XUMHUH 110CIIe
IIPEBAPUTEIILHOTO CTPYKTYPHUPOBAHUS MaTEpHaIa.

Hcnonb30BaTh NpY BHITOIHEHUH YUeOHBIX 3aJaHUK U B TIpoliecce
HCCIIEI0BATENBCKON JEATENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIEP)KAHMSI, CIIPABOYHBIE MaTEpHalIbl, pecypchl IHTepHETa
IIOCJIE KOHCYJIBTAlUH C MEAArOroM

56




MIPOTEKAHUS peaKuii HOHHOTO OOMeHa.
JlabopaTopHble M MPpaKTHYeCKUe

padoThI

JlaGopaTopHEI OIIBIT:

Peakiun nonHoro ooOMeHa B pacTBopax
anekTponuToB: cynbdara mean(Il) u menoun,
KapOOHaTa HATPUS U COJSTHOM KHUCIIOTbI, PeaKLus
HEUTpanu3aluy MeX1y TUAPOKCUIOM Kallus U
COJITHOM KHUCIIOTOM.

Brruuciienus

— M0 YPaBHEHUSIM XUMUYECKHX PEaKIi

Tema 9. OcHoBHBIE
KJIacChI
HEOPraHu4ecKUux

coeaNHEeHn
(11 9)

Knaccudukarms HeopraHUIeCKUX COeTNHEHMM.
Oxcunsl: coctas, Kiaccudukanys (*oCHOBHBIE,
KHCJIOTHBIC, aM(OTEPHBIC, HECOJICO0Pa3YIOIIHe
Ha puMepe okcuaa yrieponaa |l u okcuma azota
I1¥), HomenknaTypa *Ilonyuenue™ u
XHUMHUYECKHUE CBOIICTBA OKCHUJIOB
(B3auMozeHCTBHE C BOJIOH, KUCIIOTAMH,
eI0YaMHu ).

OcHoBaHUs: COCTaB, Kinaccudukanus (MIeI041 1
HEpacTBOPHUMBIEC OCHOBAHHS), HOMEHKJIATypa,
(u3nUecKue 1 XUMHYECKHE CBOMHCTBA
(B3anMO/ICHCTBHE C OKCHJIAMH HEMETAILIOB,
KHCJIOTaMH, COJISIMHU ), *CIIOCOOBI IOJTyueHus. >
Kucnotsr: cocras, knaccupukanms,
HOMEHKJIaTypa, GU3NUECKUE U XUMHUYECKHE
CBOWCTBa (B3aMMOJICHCTBHE C METAJUIAMH,
OCHOBHBIMH OKCHUIAaMH, OCHOBAHUSIMH, COJISIMU
Ha MPUMEPE COISTHOM U CEPHOM KUCIIOT),
*cnoco0sI morydeHus. > Ps akTuBHOCTH
METAJIIOB.

Conu (cpeaHne): HOMEHKIIATypa, CIIoCOObI
MOJTyYEHUS], B3AUMOJCICTBUE COJIEH C
MeTaJuIaMH, KHCIIOTaMH, HIEII0YaMH U COJISIMU.
I'eneTnueckas cBS3b MEXKIY KilaccaMu

Omnpenenenre OCHOBHBIX KIIACCOB HEOPTAHWYECKNX COSAMHEHUH TI0 MIa0JIOHYy.
CocTaBiieHHe CXeM CTPOEHHUSI OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COESTMHEHUN
Ha OCHOBE OIpeeNeHus.

CocraBnenue GpopMysT OCHOBHBIX KIaCCOB HEOPTAHMYECKUX COSTUHEHUH 1
Ha3bIBAHHUE UX 10 MEXKIYHAPOIHON U TPUBUATLHON HOMEHKIIATYpE C
WCTIOJIb30BaHUEM OIpEACIICHUS B TaOIHIIbI PACTBOPHMOCTH.
KrnaccudummpoBanne n3ydaeMbIX BEIIECTB 110 COCTABY U C80UCMBAM C OTIOPOit
Ha OIpeNIeIeHNsI, CXEMBI U TaOJIHITy pACTBOPUMOCTH.

CocragiieHre TaOIHIIbl TEHETUYECKUX PSIIOB M CXeMbl «['eHeTHnueckas
B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPraHMUECKUX COETUHEHUID MO
PYKOBOJICTBOM IEAArora.

[IporHo3upoBaHe CBOWCTB BEIIECTB HA OCHOBE OOIUX XUMHUECKUX CBOHCTB
M3YYEHHBIX KJIACCOB, TPYIII BEIIECTB, K KOTOPHIM OHHU OTHOCATCS C
HCIIOJIb30BAaHUEM CXeMBbI «I eHeTHUeCKasi B3aUMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COCTUHEHUID MO PYKOBOJICTBOM IEAArora.
CocTraBrieHne MOJIEKYJISIPHBIX YPaBHEHHUN PEeaKIfii, WITIOCTPUPYIOLIIX
XMMHYECKUE CBOWCTBA U3YYSHHBIX KIIACCOB U CNOCOObL NOIYYeHUs BEIIECTB
M3YYEHHBIX KJIACCOB, TPYIII, a TAKXKE NOATBEPKIAIOIIUX T€HETUYECKYIO
B3aMMOCBSI3b MEX/1y HIMH, C OTIOPOH Ha BepOaTIbHYIO CXEMY B Ka4eCTBE
3pUTEIBHOU OIIOPHI.

CocraBneHue MOJIEKYJISIPHBIX YPABHEHUH peakuil 0 CXemMaM C
MIpEeABaPUTEIHLHBIM 00CYKICHUEM BBIOOpA pearupyIonIuX BEIIEeCTB.
BhruncieHue 1mo ypaBHEHUSIM XUMUYECKHUX PEaKIUi KOJU4eCTBa, 00bEMa,
MAacChI BEIIECTBA M0 KOJIMYECTBY, 00bEMY, MACCE PEareHTOB WIIH MPOAYKTOB
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HEOpraHWYeCKUX coelMHeHn. I eneTnueckue
psabl. [lonstre 06 *amdoTepHBIX THAPOKCHAAX
(Ha mpuMepe IIUHKA U ATIOMUHUS): XUMUUECKHE
CBOMCTBA B3aMMOJICHCTBHUE C KHCIOTAMH U
IeJI0YaMU, Pa3jioKeHUE IPU HarpeBaHUH. *

JdemoHcTpauuu

OO0pa3Iel HEOPraHWMIECKUX BEIIECTB PA3IMIHBIX
KJIaCCOB.

B3aumoneiicTBre pacTBOopa CEpHOM KHUCIIOTHI C
oxcugoM meu(ll).

Peakuus HelTpanuzauu.

BriTecHEHHE OHOTO METAILJIA APYTUM U3
pacTBOpa COJIH.

JlaGopaTopHble U NPaKTUYECKUE PadOTHI
JlaGopaTopHBIE OIBITHI:

BzanmoeiicTBHE KUCIIOT C METaJlLIAMH.
[Tony4eHue HepaCTBOPUMBIX OCHOBAaHUH.
B3aumoneiicTBrEe HEPACTBOPUMBIX OCHOBAHMM C
KHCJIOTaMHU.

Paznoxxenue ruapoxcuna menu(ll) mpu
HarpeBaHUHU.

[IpakTuueckas padora:

No 7. PelieHue sKCIIEpUMEHTANBHBIX 3a7a4 110
Teme «OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX
COCTUHCHHID.

Brrauciaenus
— M0 YpaBHEHUSIM XHMHUYECKHAX PEaKIi

peaknuy 10 arOPUTMY.

[InanupoBaHKe U OCYILIECTBICHUE HA PAKTUKE XUMUYECKOT 0 SKCIIEPUMEHTA U
HaOJI0IEHUs TTO]T PYKOBOJICTBOM YUUTEIIS.

DopMyIHpOBaHHE BEIBOIOB 110 PE3yJIbTaTaM dKCIIEPUMEHTA C HCIIOIb30BAHUEM
OIIOPHBIX CIIOB.

DopMynupoBaHre ¢ TOMOLIBIO MEAarora 1 BHIMOIHEHUE TpaBUil 6e30macHON
paloThI B 1a0OPaTOPHH IPU UCIIOIB30BAHUN XMMUYECKOH MOCYIbI
obopymoBaHusI.

Hcnonb3oBanue NpH BHINOIHEHUN YY€OHBIX 3aJaHUH U B IpoLiecce
HCCIIE0BATENBCKON ACATEIHOCTH HAyYHO-MIOMYJIAPHON JTUTEPATYPhI
XUMHYECKOTO COACP KAHNA, CIIPABOYHbIE MaTepUalbl, pecypchl HTepHeTa,
OCYIIECTBIICHUE BBIOOPA 110]] pPYKOBOACTBOM HACTaBHUKA.

BeicTpanBaHue pa3sBEPHYTHIX IUCHMEHHBIX H YCTHBIX OTBETOB C OIIOPOU Ha
MH(POPMaLUIO U3 y4eOHUKA U CIIPABOYHBIX MaTE€PUANIOB, TPAMOTHOE
HCIIOJIB30BAaHUE U3YUYEHHOTO IIOHATUITHOTO allapaTa Kypca XUMHUU C
UCIOJIB30BaHUEM IIJIaHA, ONIOPHBIX CIIOB, aJITOPUTMA.

Pasnen 3. BemmecTBo M XuMHYecKHe peaknuu, 44

Tema 10. Xumuueckue
peakiun. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHX PeaKui
(44)

*TloHsiITHE O  CKOPOCTH  XWMHUYECKOH
peakru. DakTOphI, BIMSIONIFE HA CKOPOCTH
XUMUYeCcKOl peakiuu. [loHsTHE O TOMOTrE€HHBIX
U TeTeporeHHbIX peakiusx. [loHsatue 00
00paTUMBIX M HEOOPATUMBIX XHUMHYECKUX

PackpsIBaTh CMBICI U3yYaEMBbIX TOHATHI U IPUMEHATH 3TH OHATHS [IPU
ONMCAHUU CBOWCTB BEILIECTB U UX NPEBPALICHUM.
KnaccnpunmupoBaTs XUMHUYECKHE PEAKIMU 110 Pa3IMYHBIM [IPU3HAKAM.

Y craHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMH OT pa3iIMUHBIX
(hakTOpOB MO/ PYKOBOACTBOM YUHTEIS.
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peaKIusIX. IlonsTue 0 XAMHYECKOM
PaBHOBECHH. CMelienue XAUMHUYECKOI0
paBHOBecus.  DakTophl, BIMAOIIME  Ha
CKOPOCTh XMMUYECKOH PEaKIUU U IOJIOKCHHE
XUMHYECKOTO paBHOBecus. Kiaccuduxarms
XUMHYECKHAX peaxuuit j3(0) pa3HbIM
OCHOBaHHIM.™

[[porHO3UpPOBATH BO3MOKHOCTH ITPOTEKAHUS XUMUIECKHUX TIPEBPAICHUH B
Pa3NUYHBIX YCJIOBHSIX MOCIE MIPeaBAPUTEIHHON padoTHI.

DnpenensaTe OKUCIAUTENL U BoccTaHOBUTENL B OBP.

CocTaBisaTh 3JIEKTPOHHBIN OaJIaHC PEaKITHU.

[[pon3BOINTE BBIYMCIEHUS 110 XUMUYECKUM YPABHEHUSIM I10 aJITOPUTMY.

BeicTpauBaTh pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM Ha
nH(pOopMaIuio U3 yaeOHNKa U CIIPAaBOYHBIX MATEPHAJIOB, TPAMOTHO HCITOIB30BaTh
WA3YYECHHBIA MOHATUIHBIN anmapaT Kypca XMMUU IOCTE NPeJBaAPUTEIBHOIO
CTPYKTYPHPOBaHMsI MaTepuaia.
Hcrnons30BaTh mpy BHIMTOIHEHUH YISOHBIX 3a/IaHUH U B TIpoIlecce
HCCIIeIOBATEIBCKON JeSITENFHOCTH HAYIHO-TIONMYJISIPHYIO JINTEPATYPy
XUMHUYECKOr0 CO/Iep KaHus, CIpaBOYHbIE MaTepHalibl, pecypchl HTepHeTa nocie
KOHCYJIbTALIUU C TI€JaroroM.

PacKphIBaTh CMBICI NU3yYaeMBIX ITOHSATHHA, @ TAK)KE CMBICIT TEOPUHU
3NEKTPOJIMTUUECKOMN TUCCOLUAINY C OTIOPOI Ha CXEMBI.

DOBIICHATH MPUYUHBI AIEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C TIOMOIIBIO

rejarora.

CocTaBisATh ypaBHEHUSI TUCCOLUALMYU KUCIIOT, IIEIOUYEH U COJIEH, IOJHBIEC U

COKpaI€éHHbIC HOHHBIE YPAaBHEHHSI XUMHUUECKUX PEAKIMii HOHHOTO OOMEHa.

[[maHupOBaTh M OCYIIECTBIATH HA IPAKTHKE XMMHUECKUE IKCIIEPUMEHTHI,

IIPOBOANTH HAOJIOJCHHUS, IeTIaTh BRIBOJIBI IO PE3yJIbTaTaM SKCIIEPUMEHTA ITOCIIe

npeBapUTEIBHON PadOTHI.

CrnenoBath mpaBuitaM 6e3omacHol paboTHI B 1a00paToOpuy MPH UCTIOIB30BaHUT

XUMHYECKOH MOCyAbl M 000PYAOBaHUS T10]] KOHTPOJIEM TeIarora.

[[por3BOINTH BEIYUCIEHHUS 110 XUMUIECKUM YPABHEHUSIM.

BbICTpanBaTh pa3BEPHYTHIEC IMCHEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA

nH(pOopMaIuio U3 ydeOHWKA U CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCITOJIE30BaTh

W3YYCHHBIN MOHATUHHBINA anmapaT Kypca XUMHUH MTOCIIe TPEABAPUTEIIEHOTO

CTPpYKTYpUPOBaHUS MaTepHaa.

Hcmonp30BaTh IPH BHITOTHEHUH YI€OHBIX 3a/IaHUIA U B TIPOIIECCe

HCCIIEI0BATENBCKON JEATETbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY

XUMHYECKOTO CO/IEpP KaHus, CIIPaBOYHBIE MaTepHalibl, pecypchl MIHTepHETa mocie

KOHCYJIbTAllUM C II€Jarorom

9 KIIACC

(2 4 B HEnemto, Bcero 68 4)
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IIpumepHbIe TEMBI,
pacKpbIBaKOIIHE
JAAaHHBIA pa3aen

NMporpamMmmsi,
U KOJIUYECTBO YaCOB,
OTBOIMMOE HA UX
u3yveHue

OcHOBHOe co/iep:KaHue

OcHoBHBIE BHUABI 1eATCJIBHOCTH
odyvyawuuxcs

Pasnen 1. BemectBo 1 xumuueckue peakuuu (10q)

IoBTOpPEHME N
yriay0jeHnue 3HAHUH
OCHOBHBIX Pa3IesioB

Kypca 8 kiacca
(10 9)

[Tepuonnueckuii 3axoH. Ilepuonuyeckas cucrema
xuMmudeckux sneMmenToB J[. 1. Mennaeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTHU B
W3MEHEHUH CBOICTB XUMHUUECKUX HJICMEHTOB
MIEPBBIX TPEX NEPUOJOB, KANMs, KAJIBLV U UX
COCZII/IHCHI/Iﬁ B COOTBETCTBUU C ITOJIOKECHHUEM
3JIEMEHTOB B NIEPUOJNYECKON CHUCTEME U
CTPOCHHUEM UX aTOMOB.

Knaccudukanus u HomMeHKIaTypa
HEOPraHMYECKHUX BELIECTB (MEXIyHapoIHast U
TprBUAJIbHAs ). XUMHUUECKHE CBOWCTBA BELIECTB,
OTHOCAIIMUXCS K PA3JIMYHBIM KJjlacCaM
HEOpPraHUYEeCKUX COeTUHEeHUH. | eHeTnueckas
CBSI3b HEOPI'aHNYECKUX BEILECTB.

CrtpoeHue BemecTBa: BUABI XUMHYECKOU CBSI3U U
THUIIBI KPUCTAJUTMYECKUX PEIIETOK. *3aBUCUMOCTh
CBOMCTB BELIECTB OT UX CTPOEHUS.™
XVUMHUYECKHE peaKIiy. Kiaccupuxanus
XUMHNYECKHUX peaKqu/'I 110 pa3sjInuYHbIM
OCHOBaHMSIM.

Teopust 27EKTPOIUTHIECKOMN TUCCOLNAIUT
JdemMoHcTpanun

1. Mojenu KpUCTaIUINYECKUX PEETOK
HEOpPraHUYECKUX BEIIECTB.

2. KopoTkoneprogaas 1 JITUHHOTICPUO HAS

XapakTepHu30BaTh XUMUYECKHE JIEMEHTHI IIEPBBIX TPEX MEPUOAOB, KU U
KaJIbLIMSA 110 MX nosioxkeHuto B [lepuonnyeckoit cucreme /1. 1. Menneneesa ¢
OMOpPOi HA aNrOPUTM.

KnaccuduunpoBaTh 1 Ha3bIBaTh HEOPraHUYECKUE BELIECTBA U3YYECHHBIX
KJIACCOB C OIMOPOH Ha CXeMy, TabJIHILy PaCTBOPUMOCTH.

OnwuckiBaTh 00IIME XMMUYECKHE CBOMCTBA BELIECTB PA3IMYHBIX KIACCOB,
MTOATBEP’KIaTh CBOMCTBA IPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUH XUMHUYECKHUX
peaKkLuil C OOpoil Ha CXEMY.

OnpeaenaTs BUI XUMUYIECKOU CBSI3U U TUI KPUCTAITMISCKOM PEMIETKH
BEIIECTBA C ONIOPOM HA CXEMY.

IIporao3npoBatk CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS MOCIIE
IIpeBapUTEILHOTO pazdopa.

BricTpanBaTh pa3BépHyThIE MMCBMEHHBIE M YCTHBIE OTBETHI C OIIOPON Ha
nHPOPMALIMIO U3 yUeOHUKA U CIPABOYHBIX MaTE€pPHUaIoOB, IPaMOTHO
UCII0JIB30BaTh U3yYEHHBIN NOHATUHHBIN anmnapar Kypca XUMUU.

Hcnonb30BaTh MpH BHITIOTHEHUH YUeOHBIX 3aJlaHH U B TIpOIIecce
HCCIIEI0BATENBCKON AEATENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO CO/Iep KaHus, CIIPaBOYHBIE MaTepHallbl, pecypchl IHTEepHETa
10/ pyKOBOJICTBOM II€Jjarora.

PackpbIBaTh CMBICT TEOPUH AIIEKTPOIUTHYECKOH qucconnanun. OObSICHATD

IIPUYMHBI JIEKTPOIIPOBOJHOCTH BOJAHBIX PaCTBOPOB;
CocTaBnATh ypaBHEHHSI JUCCOIUAINH KUCIIOT U IIEN0YEH, TTIOTHbBIE H
COKpAIlleHHbIC XHMUYECKUE YPAaBHEHUSI XUMHUECKUX PeaKiii HOHHOro 0OMeHa.
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dhopmer [leproandaeckoit CHCTEMBI XIMIYECKIX
anemenToB . . MenneneeBa

[Ipaktuueckas padota Ne§ «Peakunu HOHHOTO
oOMeHay

[Ipaktnueckas padora Ne 9 «KauecTBeHHbIE
peakuuy Ha HOHBI B pacTBope'.

KontponbHas padora Ne6 « 3IeKTpoIuTHICCKAs
JTICCOITHAITHS

Pasznen 3. Hemerauinl

H uX coegnHenus (24 1)

Tema 3. O6mas
XapaKTepuCTUKA
XHMHYECKHX IJIEMEHTOB
VIIA-rpynmnsl.
I'ajoreHnl

(49)

OO0mas XxapakTepUCTHKA TAIOT€HOB.
OCOOEHHOCTH CTPOCHUS aTOMOB 3THX
3JIEMEHTOB, XapaKTEPHBIC JJI HUX CTCTICHU
okucienusi. CTpoeHre u pru3mdeckre CBOWCTBA
MIPOCTHIX BEIIECTB — TaJIOT€HOB. X UMHUUYCCKHE
CBOICTBa Ha MpuMepe XJopa (B3aMMOAEHCTBHUE C
MeTaJUIaMH, HEMETaNIaMU - BOIOPOJOM U
KHCIIOPOIOM, *1eiogaMu’™). XjI0poBoaopoI.
CostHast KUCITOTa, XUMUYIECKUE CBOMCTRA,
*noxydenue™, npuMmenenue. KauecTBeHHbIe
peaKkIuu Ha TaJloTeHUI-MOHKL. * [{eficTBue xi10pa
Y XJIOPOBOJIOPOJIa Ha OPTaHU3M YeJloBeKa.™
Baxwueliive XJ10puIbl ¥ UX HAXOXKIEHUE B
pUPOE.

JdemMoHcTpanun

BI/IIICOMaTepI/Ia.HBI: TaJIOI'€HbI U UX COCAUHCHN .
OO0pa3ibl XJIOPUJIOB.

JlaGopaTopHble H MPAKTHYECKUE PAOOTHI
JlaGopaTOpHBIA OTIBIT:

Pacno3naBanue XJopu-MOHOB.

OOBsICHATD 001IHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJLIOB U UX
COEZIMHEHHH B MpejiesiaX MaJIbIX MEPHOI0B U TIIaBHBIX MOATPYTII
ITeproauueckoil CHCTEMBI XMMHUYECKUX AIEMEHTOB € YYETOM CTPOCHUS UX
aTOMOB C HCIOJIb30BaHUEM CXEMBI.

Xapakrepu3oBaTh GU3UUECKUE U XUMHUECKHIE CBOWCTBA MPOCTHIX BELIECTB
raJIoreHoB (Ha MpUMepe XJI0pa) U CIOKHBIX BEIIECTB (XJIOPOBOIOPOAaA,
XJIOpHUJIAa HATPHUs1), CIOCOOBI MX MOJyYEeHNUs], IPUMEHEHNE U 3HAaUCHUE B
MIPUPOJIE U JKU3HU YETI0BEKA MTOCIIE CTPYKTYPUPOBAHUS MaTepHaIa.

OnpenensTs TaloreHuI-MOHbI B PACTBOPE C UCIIOJIb30BAHUEM TaOJIHIIBI
"XapakTepHble peakliMi Ha aHUOHBI".

ITmaHnpoBaTh M OCYIIECTBIATH HAa MIPAKTUKE XUMHUYECKHE DKCIIEPHUMEHTHI,
MPOBOJIUTH HAOJFOICHNS, IeTIaTh BBIBOJIBI IO PE3yJIbTaTaM dKCIIEpUMEHTa
ocjie PeABAPUTEILHON PAOOTHI.

CrenoBats npaBuiiaM 0€30macHOi paboThI B 1Ta0OPaTOPUHU MPU HUCIOJIB30BAHUH
XHMHUYECKOH TIOCYbI U 000pYI0BaHUsI IO/ PYKOBOJICTBOM TI€arora.

BeicTpauBaTh pa3sBEPHYTHIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
nHPOPMALIMIO U3 yUeOHMKA U CIIPABOYHBIX MaTEPHUAIOB, TPaMOTHO
WCIIOJIb30BaTh U3yUYEHHBIN MOHATUHHBIN anmapar Kypca XUMHUH.

Hcnonp30BaTh U BBHITTOTHEHNH y4eOHBIX 3aJaHUI U B TIpoIiecce
HCCIEI0BATENBCKON JEATENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOr0 CO/Iep KaHus, CIpaBOYHbIE MaTepHualbl, pecypcel UHTEpHETa
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Tema 4. O6mas
XapaKTepucTHKA
XUMHYECKHX 3JIEMEHTOB
VIA-rpynnsl. Cepa u eé
coennHenus (5 4)

OO6mrast XapakTepUCTHKA 3JIeMEHTOB VIA-
rpynmsl. OcOOEHHOCTH CTPOSHHS aTOMOB 3THUX
3JIEMEHTOB, XapaKTEePHbIC IJIs1 HUX CTETIeHU
okucieHus. CTpoeHne U Gu3NIeCKue CBOHCTBA
MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEPHI.
ANNOTpONHBIE MOAU(HUKALUKN KUCIOPOIa 1
cepbl. XMMHUYECKUE CBOMCTBA CEPBI.
CepoBomopo, cTpoeHHE, (PH3UICCKUE

U XUMHUYECKHE CBOUCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHBIC). OKCHIIBI CEPHI KaK
MpeICTaBUTENN KUCIOTHBIX OKCHIOB. CepHast
KHCIIO0Ta, PU3NUECKIE U XUMHICCKHE CBOHCTBA
(oOrue Kak mpeACcTaBUTENS Kilacca KUCIOT

u cnenuduyaeckue), mpuMeHeHne. CepHuCTas
KHCJIOTA.

*XUMHUYECKUE PEaKIINH, JeXKAaIie B OCHOBE
MIPOMBINIIIEHHOTO CITOC00a MOTydeHHs CEpHON
KHCIOTHL* Colli CEpHON KHCIIOTHI,
KayecTBEHHAs Peakiusl Ha Cylb(aT-uoH.
HaxoxaeHnue cepsl 1 € coeTUHEHHIA B TIPUPO/IE.
*XuUMuueckoe 3arpsi3HeHNe OKPYKArOIIEH cpebl
COCIMHCHUAMU CEPBI (KI/ICJ'IOTHLIC JOXKIHU,
3arpsi3HEHHE BO3/IyXa H BOJIOEMOB), CITIOCOOBI €To
MpeIOTBpaIeHNS. ™

JdemMoHcTpanun

Komnnekiuu (BuaeoMarepuaiinl): cepa u eé
COETMHEHMSL.

OOyrnuBaHue caxapa Mo JeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

JlabopaTopHbIe M MPpaKTHYeCKHEe PadoThI
JlaGopaTopHBIE OTIBITHI:

OO6Hapy>xeHue cy1b(ar-HOHOB.
BsaunmoneiicTBue pa3zdaBieHHON cepHOI
KHUCJIOTBI C IUHKOM. Bbhrumnciienust

0 YPAaBHEHUSM XUMHUUECKUX PEaKIIUiA;

OOBACHATH 00IITHE 3aKOHOMEPHOCTH B H3MECHEHHH CBOKWCTB JIeMEHTOB VIA-
TPYMIIBI ¥ UX COCTUHEHUH
C Y4€TOM CTPOEHHS UX aTOMOB C OMOPOi Ha cxeMy "V3MeHeHHe pagnycoB B
noarpynmax".
XapakTepru3oBaTh (PU3UIECKUE
1 XUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA CEPBI U €€ COeNMHEHNI
(cepoBomOpOaa, OKCHAOB CEPhI, CEPHOI KUCIOTHI, CyTh(aTOB), CIOCOOBI X
MIOJIy4IEHUS, IPUMEHEHNE U 3HAUE€HHUE B IIPUPOJIE U KU3HU YEIOBEKa C OIOPOH
Ha CXeMY H TUIaH.
OnpezensTs HaTMuue cyab(haT-MOHOB B PaCTBOPE.
OOBSICHATH CYITHOCTB 3KOJOTHUECKUX MTPOOIIeM, CBSI3aHHBIX C TIepepaboTKon
COCIMHEHHI Cephl MOCIIe CTPYKTYPUPOBAHHS MaTepHaa.
HJ'IaHI/IpOBaTI) 1 OCYHICCTBJIATH Ha IIPAKTUKE XUMUYCCKHUC SKCIICPUMCHTEI,
[IPOBOANTDH HAOIOACHHUS, JeTIaTh BHIBOABI IO PE3YNIbTaTaM IKCIICPUMEHTA.
CrnenoBath npaBuiaM 6e30MacHO paboTHI B TaOOPATOPUU MPH UCTIONB30BaHUN
XUMHYECKOH Mocy 16l ¥ 000pyI0BaHUSI [TOJT PyKOBOJCTBOM IIearora.
[Tpou3BOAUTE BEIYMCICHUS 10 XUMUIECKUM YPABHEHHSM II0 aJITOPUTMY.
Hcnonb30BaTh MpY BHIIOJHEHUH YUEOHBIX 3aJaHUN TEKCTHI yueOHUKa,
cnpaBouHble Matepuansl (Ileproaudeckyto cucTeMy XUMHUECKHUX 3JIEMEHTOB
. U. Menneneesa, TabNHIly pacTBOPHUMOCTH KHCIIOT, OCHOBAHHUN U COJIEH
B BOJI€, MIEKTPOXUMHUYECKUNA P HAPSHKCHUI METaJUIOB).
Hcnonb3oBath NpH BHIIOIHEHUH yueO-
HBIX 33JIaHUH U B MIPOIIECCE MCCIIEI0BATENBCKOM ACATEIBHOCTH HAyYHO-
MOMYJIAPHYIO JIUTEPATYPY XUMHUUECKOTO COAEPKaHuUs, CIIPABOYHbIE MaTepHaJIbl,
pecypcbl MaTepHeTa
MOCJIe KOHCYJIBTAIMH C TIeAaroroM
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Tema 5. O0wmasn
XapaKTepHCTHKA
XMMHMYECKHX 3JIeMEHTOB
VA-rpynnsi. A3or,
tochop u ux
coeIUHeHUs!

(74)

OO6mrast XapaKTEepPUCTHKA dJIEMEHTOB V A-
rpynmsl. OcOOEHHOCTH CTPOSHHS aTOMOB 3THUX
3JIEMEHTOB, XapaKTEePHbIC IJIs1 HUX CTETIeHU
OKHCJICHUSI.

A30T, pacipocTpaHeHHE B IPUPOAE, PU3NUECKHUE
Y XMMHYECKHUE CBOMCTBA (B3aUMOICUCTBUE C
MeTaJUIaMH U HEMETAJUIaMH - KHUCIOPOAOM U
Boznoponom). Kpyrosopor a3ora B npupoze.
AmMHaK, ero GU3NIecKrue U XUMUUECKUE
CBOICTBa (OKHCIICHHE, OCHOBHEIC CBOMCTBA
BOJHOTO PacTBOpA), *MOIydeHHE™
npumeHenne. Com aMMOHUS, UX (PU3NIECKUE

1 XUMHYECKHUE CBOMCTBA (pa3ioKeHHE,
B3aMMOJEHCTBHUE CO IIETI0YaMH ), IPUMECHEHHE.
KavecTBeHnas peakiiust Ha HOHBI AMMOHHUSI.
A3oTHas KHCTOTa, € PU3nIecKrue 1 XHMUYECKUE
cBO¥icTBa (00IIKE KaK MPeICTaBUTENS Ki1acca
KHCIIOT U criennpudeckre). A30TUCTast KICIIOTA.
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHUSI B
Ka4yecTBE MUHEPAIbHBIX yIOOPEHUH.
*XVMHUECKOE 3arpsI3HEHNE OKpY KaroLIen
Cpe/bl COeTUHEHUSIMH a30Ta (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/yXa, MOYBBI U BOJIOEMOB). ™
dochop, *amnoTporHble MOAU(DUKATIN
tdhocdopa*, pusnveckre 1 XHMUIECKHE CBOCTBA
(B3anMoielicTBHE C METaJUIaMH, HEMETaJIaMH,
*KOHIIEHTPUPOBAHHOM a30THON M CepHOU
KHCIIOTaMH).*

Oxcun docdopa(V) u docdopnas kuciora,
(du3nvecKkre 1 XUMHUYECKHE CBOWCTRA,
nonyuenue. KauectBennas peaxkuus Ha docdart-
WOHBI.

Hcnonb3oBanue GpochaToB B KauecTBe
MUHEpaIBHBIX yI00peHHii. 3arpsi3HeHne
MPUPOAHBIX BOAOEMOB (ocdaramu.
JdemMoHcTpanun

OOBSCHATH 00IITHE 3aKOHOMEPHOCTH B H3MECHEHHH CBOWCTB JIEMEHTOB V A-
TPYIIIBI U UX COCTUHEHUH C YIETOM CTPOSHHS UX aTOMOB.

XapakTepu3oBaTh (GU3NUECKUE U XUMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB
aszora u ¢ocdopa U uX COeTNHCHNH (aMMHUaKa, COJIeH aMMOHUS, a30THOU
KHCIIOTHI, HUTpaToB, okcuaa dpocdopa(V) u hocopHoii KucioTsl, pochatos),
CHOCOOBI UX MOJyYeHHsI, MPUMEHEHHE U 3HAYCHUE B IPUPOAE U KUIHH
YeJI0BeKa C MCIIOIb30BAHUEM CXEMBI.

OrnpeaenaTs HOHBI aMMOHUS U (hocdaT-HOHBI B paCTBOPE C HCIIOIH30BAHUEM
Tabnuub! "XapakTepHble peaklui Ha KAaTHOHbBI U aHUOHBI'".

OOBSICHATH CYITHOCTB 3KOJOTHUECKUX MTPOOIIEM, CBSI3aHHBIX C HAXOXKIECHHEM
coenuHeHwmi a30Ta U Gochopa B OKpyKaroIIei cperne.

HHaHI/IpOBaTB 1 OCYUICCTBJIATH HAa NPAKTUKE XUMHUYCCKHUEC SKCIICPUMCHTEI,
IIPOBOJUTH Ha6J'HOIleHI/Iﬂ, JACJIaTh BBIBOABI IO PE3YyJIbTaTaM 3KCIICPHU-MCHTA.

CrnemoBaTh nmpaBuiIaM 0e301macHoi paboTHI B TaOOPATOPUH TIPH MCIIONH30BAHUN
XUMUYECKOH Mocy bl U 000pyJOBaHUS.

HpOI/I3BOI[I/ITb BBIYHCJICHUSA 110 XUMHWYCCKHUM YPaBHCHUAM.

Hcnonp30BaTh MpH BHITIOTHEHUH yUEOHBIX 33JaHII TEKCTHI yUeOHHKA,
CIIPaBOYHBIE MaTepHabl (TIEPHOJMIECKYIO CHCTEMY XUMHYECKUX IIEMEHTOB
. Y. MenneneeBa, Ta0uIy paCTBOPUMOCTH KUCJIOT, OCHOBAHUHN U COJICH B
BOJI€, DIIEKTPOXUMHUUECKUH PsJl HATPSHKEHUH METaJlIOB).

Hcnonp30BaTh MpH BHITIOTHEHUH yUeOHBIX 33JJaHUI U B TIpoIiecce
HCCIIEIOBATENBCKON AeATEIbHOCTH HAYYHO-TIOMYIISPHYIO TUTEPATYPY
XUMHYECKOT0 COJIepKaHus, CIPaBOYHbIE MaTepHalbl, pecypchl HTEpHETA
ITOCIIe KOHCYIJIBTAIUH C MEAaroroM
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Komnekmuu: dhochop 1 ux coeAMHCHHS.
BzaumoneiicTBre KOHUEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEABIO.

JlaGopaTopHble H MPAKTHYECKHE PAOOTHI
JlaGopaTopHbIC OMBITHL:

1. B3aumogelicTBre cojied aMMOHHS C IIIENOYBIO.

2. O3HaKOMJICHHE C 00pa3aMH a30THBIX U
(hochopHBIX yI0OpEHUIA.

[pakTuueckas pabdora:

Ne 10. [Tonyuenue aMmmuaka, U3y4eHUE €ro
CBOIICTB.

Buviuucnenusn
— I10 YPaBHEHUSAM XUMUYECKUX PEaKIIHi

Tema 6. O0mas
XapakTepuc-

THKA XHMHYECKUX
3aeMeHTOB IVA-rpynnsi.
Yraepoa n kpeMHHI K
HX COeIMHEHUSA

(84)

Yrnepoa, ammorporHeie MoguuKanuu (rpadur,
anmMas), paclipocTpaHeHHUE B IPUPOJIE,
(u3nUecKue 1 XUMHUUECKHE CBOWCTBA.
Ancopbuus. Kpyrosopor yriepona B mpupoze.
Oxcunel yriepoaa, ux puznieckue

1 XUMHYECKHE CBOMCTBA (B3aUMOJICHCTBHE C
MeTaJulaMH, HeMeTaJllIaMH,
*KOHIIEHTPUPOBAHHOI a30THON M CepHOU
KHUCJIOTaMH)*, WX IEHCTBUE HA )KUBBIC
OpraHU3MBbI, *NOJy4YeHHe™ U MpUMEHEHHeE.
*IKOJOrHYeCcKHe IPOOIIEMBI, CBA3aHHBIE C
okcugoM yraepona(IV); runoresa rimobanbHOTO
MOTETUICHHSI KITMMaTa; MApHUKOBBIN AP PeKT.™
VYronpHas KHCIOTa U €€ cou, UX (prusndeckue u
XMMUYECKUE CBOMCTBA, noayuenue 1
npuMmeHnenue. KauecTBeHHAs peakiius Ha
kapOoHaT-noHsl. *Mcnonp3oBaHre KapOOHATOB B
OBITY, MEIUIINHE, IPOMBILIIICHHOCTH, CEIbCKOM
xo3s1iicTBE. *

Kpewmumuii, ero ¢pusndeckie u XuMUIeCKHe
CBOHCTBa (Ha MprUMepe B3aMMOJIEHCTBUS C

OOBsICHATD 00IIHE 3aKOHOMEPHOCTH B M3MEHEHNH CBOKCTB 3JIeMeHTOB [V A-
TPYIIIbI U UX COCIMHEHUN C YYETOM CTPOCHHUS UX aTOMOB.

Xapaktepu3oBaTh GU3UUECKUE U XUMHUECKHE CBOWCTBA MPOCTHIX BELICCTB
yIJIepoAa U KPEMHHS U UX COCTUHEHUH (OKCHAOB YyIiepoaa, yrojabHO
KHCJIOTBI, KapOOHATOB, OKCUAA KPEMHUSI, KPEMHUEBON KHCIIOThI, CUIIMKATOB),
CII0COOBI UX IMMOJIy4YCHUA, IPUMEHCHNUE U 3HAUCHHUE B IIPHUPOAC U KU3HU
YeJIoBeKa.

OnpexpensaTs KapOOHAT- ¥ CHIIMKAT-

HOHBI B pacTBOPE.

OOBSACHATD CYITHOCTB OKOJIOTHYCCKHUX HpOGJ’IeM, CBA3AaHHBIX C HAXOXJICHHUEM
YTIEKUCIIOTO raza B OKpYy>Karollel cpene.

HJIaHI/IpOBaTI) 1 OCYHICCTBJIATH Ha IIPAKTUKE XUMUYCCKHUC SKCIICPUMCHTEI,
HpOBOIlI/ITL Ha6J'IIO):[eHI/I$I, ACJIaThb BBIBO/IbI 110 PE3YJIbTaTaM SKCIICPUMEHTA
OCIIE TIPEABAPUTENHLHON pabOTHI.

CrnenoBath npaBuiaM 0e30MacHOM paboOTHI B 1TaOOpAaTOPUU MPH UCTIOJIB30BaHUN
XUMHYECKOH MOCyABl M 000pyAOBaHUS.

Hcnonb30BaTh NpY BHITOTHEHUH YUEOHBIX 3aJaHUN TEKCTH yueOHUKa,
cnpaBoyHble MaTepHuaisl ([lepuoauyueckyro cucreMy XUMHUECKUX 3JIEMEHTOB
. Y. MenneneeBa, TaOIuIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHH U COJICH B
BOJIE, DJIEKTPOXMMHUYECKHUH PsiI HANPSDKEHUI METaIOB) MOCIE KOHCYIbTaI[H
C TIE1aroroM.
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MeTaJlJIaMH U HEMeTaJIaMH), *TI0Ty4eHrne 1
MPUMEHEHHUE B AJIEKTPOHHKE. ¥

*CoeauHeHus KpeMHus B ipupoae. O0mue
npeacTaBieHns 00 okcuae kpeMuusa(IV) u
KpeMHHeBOU kucnore. CHIMKATHI, UX
HCTIONB30BaHKE B OBITY, METUIIMHE,
MPOMBIIUIEHHOCTH. Baxx-Hel1ne cTpouTebHbIe
MaTepHalibl: KepaMHKa, CTeKIIO, IIEMEHT, OETOH,
xene300eToH. [IpobiieMsr 6e30macHOro
WCTIOTb30BaHMS CTPOUTEIBLHBIX MATEPHANIOB B
MOBCEAHEBHOM XM3HU.*  JleMoHcTpanmuu

Monenu KpUCTaJUIMYECKUX PEIIETOK aamasa,
rpadwura, MOIEKYIBI pyJuIepeHa.

AncopOuus pacTBOPEHHBIX BEIIECTB
aKTMBUPOBaHHBIM yriém. [IpoTusoras.
BuneomMarepuaisl: cuiMKaTHast
MIPOMBIIIJICHHOCTb.

Monenu MoJIeKyJl OpraHUYECKUX BEIIECTB.
JlaGopaTopHble U MPaKTUYECKUE PadOThI
JlaboparopHsrii ombiT: KauecTBeHHas peakius Ha
kapOoHat-uoH. IIpakTndeckue paboThI:

No 11. [omy4yeHwne yTIIEKUCIIOTO ra3a U U3y4eHue
€ro CBOMCTB.

No 12. Permmenue 3KCIEpUMEHTATBHBIX 33124 110
TeMe «HemeTamby.

BblunciieHusi 110 YpaBHEHUSIM XUMHUYECKUX
peaxkuui

Hcnonb30BaTh pY BHIIOJIHEHUH y4eOHBIX 3aJaHUH U B IpoLiecce
HCCIIEeI0BATENbCKON JESITENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XHUMHUYECKOr0 CO/Iep KaHus, CIpaBOYHbIE MaTepHualbl, pecypckl MHTEepHETa

Paznen 2. Merayuibl 1 ux coexuHenns (20 1)
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Tema 7. Oomue
CBONCTBa METAJJIOB
(49)

OO6mrast XapaKkTepPUCTHKA XUMHISCKHIX JJIEMEHTOB
— METaJJIOB HAa OCHOBaHHH HX TOJIOKEHHUS B
[epuoanueckoli cucTeMe XUMHUUECKUX
anemenToB J[. 1. MenneneeBa U CTpOCHUS
atoMoB. CTpoeHHe MeTayuioB. MeTtamnyeckast
CBSI3b I METAJUINYECKAs! KPUCTATITUIECKAs
pemeérka. DIeKTPOXUMUIECKHH PSiJT
HanpspKeHUH MeTanoB. PU3NUecKre U
XMMHUYECKHE CBOMCTBA METAIIJIOB
(B3amMoIeeficTBHE C KUCIOPOJOM, BOJOM,
kucnotraMu). *O01re crocoObl MOTyIeHUs
METaJlIoB.*

*TloHsiTHE O KOPPO3UH METAIJIOB M OCHOBHEIC
CIOCOOBI 3aIUTHI 0T Koppo3un. CIIIaBsl (CTamb,
YyTYH, JIOPATIOMUHHN, OpOH3a), NX PHUMEHEHHE
B OBITY M IPOMBIIUIEHHOCTH. ¥

JdemoHcTpanun

O3HakomiieHHe ¢ 00pa3laMu METaJJIOB U
CIUTaBOB, UX (PU3NYCCKUMH CBOHCTBAMH.
Mozeny KpUCTATNUECKUX PEIIETOK METAIJIOB.
Buneomarepuansl: KOppo3usi METAIJIOB.

JlaGopaTopHble U NPaKTUYECKUE PadOThI
JlabGopaTopHbIe OTBITHL:

O3znakomiieHne ¢ o0pasliaMu CIIaBOB METAILIOB.
3aBUCHMOCTH CKOPOCTH PEaKIIMU METaia C
KHCIIOTOM OT MPUPOJIBI METaLIA.

Beruuncienus
110 YPaBHEHUAM XUMHUYECKUX PEAKITUH.

PackppIBaTh CMBICT H3y9aeMBIX IOHATHI U IPUMEHATD 3TH NOHATHUSA IIPU
ONHMCAaHUU CBONCTB BEILECTB U UX NMPEBPALIECHUH.

OOBACHITDH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
METaJIJIOB U X COEIUHEHHI C YIETOM CTPOCHUS X aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJIIOB, 00IIMe (QHU3NIECKHE U XUMUUECKUE
CBOMCTBA METAJLIOB.

XapakTepru30BaTh 00IINE CIIOCOOBI MTOTYyYSHHSI METAILIOB ITOCIIe
CTPYKTYPHPOBaHMs MaTepraia.

CrnenoBath npaBuiaM 6e30MacHO paboOTHI B TaOOpAaTOPUU MPH UCTIONB30BaHUN
XMUMUYECKOH MocyIpl M 000pyJOBaHUSL.

IIpon3BOAUTE BEIUHCIECHHS IO XUMHUYECKUM YPABHEHHSM.

Hcnonb30BaTh MpH BHIOTHEHUH YUEOHBIX 3aJaHUN TEKCTHI yueOHUKa,
cnpaBouHble Matepuainsl (Ileproaudeckyto cucTeMy XUMHUECKHUX 3JIEMEHTOB
. . Menneneea, TaONHIly pacCTBOPUMOCTH KHCIIOT, OCHOBAHHUI U COJIEH B
BOJIE, JIEKTPOXUMUYECKHUH Psii HAPSHKEHUM METasIoB).

Hcnosnp30BaTh MPH BBHITIOJHEHUH YUSOHBIX 33JJaHUI U B TIPOIIECCe
HCCIEI0BATENBCKON JEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHYECKOTO COIEp KaHNUs, CIPaBOYHBIE MaTepHualsl, pecypcel HTEpHETa
MOCJIe MPEABAPUTENEHON KOHCYIBTAIINH C ITEar0roM

Tema 8. Ba:xneiimmue
MeTAJJIbl H UX
COeIMHEHHUA

(16 1)

Iemounsie meTamisl. [lomoxxenue B
[Tepuonnueckoit cucteMe XUMUYECKUX
snemenToB /. 1. Menneneesa, ctpoeHue
atoMoB. HaxoxieHue B npupoje.
®dusnyeckre 1 XUMHUYECKUE CBOMCTBA (HA
npuMepe HaTpusl u Kamus). OKCUIBI 1

OOBSCHSTBH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOWMCTB 3JIEMEHTOB-
METAaJUIOB B IPYIIAX U UX COCTUHEHUN C YUETOM CTPOCHUS UX aTOMOB.

Xapakrepu3oBaTh (YU3UYECKUE U XUMHUYECKHE CBOHCTBA MPOCTHIX BEIICCTB
METAJJIOB ¥ X COCTUHEHNN (OKCHIIOB, THIPOKCHIIOB, COJICH) C OMOPOiA Ha
CXeMy, CITIOCOOBI UX TIOTYYEHUS, IPUMEHEHUE U 3HAYCHHE B IIPUPOJIE U KUZHU
YeJoBeKa.
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TUAPOKCUBI HaTpus U Kanus. [IpuMeneHune
LIETOYHBIX METAIIOB M UX COCIMHEHU.
[lenoyno3emMenbHBIC METAIIIBI MATHUN U
KaJblMi, cTpoeHue aToMoB. [TosoxxeHue B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemeHToB JI. 1. MenaeneeBa. Haxoxnenue B
npupojae. uznueckue U XUMUYECKUE CBONCTBA.
Bakneiimme coennHSHUS KaIbIHs (OKCHI,
THIPOKCHI, cOJn). *JKECTKOCTH BOIBI U
CrocoObI €€ ycTpaHeHus. ™

Amromunnii. [Tonoxxenne B [lepuoamuaeckoit
CHUCTEME XUMUYECKHX d1eMeHTOB []. U.
MenaeneeBa, ctpoenre atoma. HaxoxaeHue B
npupozae. dusndeckue 1 XuMUIECKUE CBOMCTBA.
AMpoTepHBIC CBOMCTBA OKCHJIA ¥ THAPOKCHIA.
XKeneso. [Tonoxenue B [leproanyeckoii cucreme
xuMu4deckux 3aeMmenToB /. 1. Menneneena,
cTpoeHue aToma. HaxoxxaeHue B mpupoze.
du3nYecKre ¥ XUMUIECKHe CBOMCTBA. OKCHJIBI,
TUAPOKCHIIBI U comu xene3a(ll)

n xxene3a(lll): cocras, cBoOICTBA U no1yueHue.

JdemMoHcTpanun

B3aumopeiicTBue HaTpus ¢ BOIOMH.
OxkpamuBaHue IUIAMEHU HOHAMU HaTpHUsI U
KaJIus.

OxkparuBaHye TUIAMEHU HOHAMU KaJTbIIHS.
B3anMoaenicTBie OKCHIa KaJIbILMs C BOIOM.
BuneoMarepuaiibl: TOpeHHE JKeje3a B KHCIOPOe
U XJIOpE.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI
JlaGopaTopHBIE OTIBITHI:

O3znakomiteHHe ¢ 00pa3iaMu aTIOMAHAS U €ro
CILJIABOB.

AmpoTepHbIe CBOWCTBA THAPOKCHIA ATIOMUHUSL.
KavecTBeHHbIC peaklini Ha HOHBI JKele3a.

Pacnio3HaBath ¢ IOMOIBIO KAYECTBEHHBIX PEAKLNI HOHBI METAJJIOB (MarHus,
QTIOMUHUSL, IIMHKA, JKeJie3a, MEJM) C UCTIOIb30BaHNeM TabHLIbl "' XapaKkTepHble
peakuuu Ha KaTUOHBI".

[T1aHnpoBaTh U OCYILECTBIIATH HA MPAKTUKE XUMUIECKUE IKCIICPUMEHTHI,
MIPOBOANTD HAOIOACHHS, ICTIaTh BHIBOABI IO PE3YNIbTaTaM IKCIICPUMEHTA.

CrenoBath npaBuiiaM 0€30macHOi padoThI B Ta00OPaTOPHUHU MPU UCIOIBE30BAHUH
XMMHYECKOH IOCYAbI ¥ 000PYIOBaHUSL.

ITpou3BOAUTE BEIYUCICHUS 10 XUMUYECKUM YPABHEHHSIM.

BricTpanBaTh pa3BEpHYThIE MUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPON Ha
nHGOPMALIMIO U3 YUeOHUKA U CIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
HCIONb30BaTh U3YUCHHBIN NOHATUIHBIN anmapaT Kypca XUMHH.

Hcnonp30BaTh MpU BHITOJHEHUH YU4E€OHBIX 3aJJAHUM U B TIPOIIECCE
HCCIIEZIOBATENbCKON EATEIbHOCTH HayUYHO-TIOMYJIAPHYIO JTUTEPaTypy
XMUMUYECKOr0 COAEepKaHus, CIpaBOYHbIE MaTepHaibl, pecypcsl HTEpHETA
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KécTkocTh BOABI U METOJIbI €€ YCTPAHEHHUS.
[IpakTuueckue pabOTHL:

Ne 10. Pemenune 3kcriepuMeHTaNBHBIX 3374 110
TeMme «MeTambiy.

Boeruuncienns
[0 YPaBHEHUSIM XUMUYECKUX PEAKIIUI

Pasnen 3. IlepBoHagansHbIe XUMAYECKHE TOHITHI 00 OpraHUYecKuX BemecTsax, 10q

Tewma 9. IlepBonayansHbIC O6mue mnpencrtaBieHuss 00 0coOeHHOCTAX | OOBSACHATH MPUIHMHBI MHOTOOOPA3Hsl BEIIECTB, HILTIOCTPUPOBATH B3aUMOCBS3b
XMMHYECKHE TTOHATHSA 00 | cocTaBa M CTPOSHHS OPraHMYECKUX COSNUHEHHH | HEOPraHMYeCKUX COCIMHEHUH yriiepoa U OpraHMYeCKUX BEIIECTB MO
OpTraHNYCCKUX BCHICCTBAX yriepoaa. HCpBOHa‘IaJ'II)HI)IC IIOHATHA 06 PYKOBOACTBOM YUYHTCJIA.

OpPraHMYeCKHX BEHIECTBAaX Kak O coeuHEHHIX | OOBACHATH yCIOBH 0E30MACHOTO MCIOIb30BAHUS BEIIECTB M XUMHYESCKUX
yriepona (MeTaH, 3TaH, OSTHJICH, AaleTHICH, | peakIui B OBITY.

9TaHON, TJMILEPUH, YKCycHas Kuciora). *Mx | XapakTepu3oBarh poiib XUMUHU B PA3IMYHBIX chepax qesiTelIbHOCTH JI0ACH,
COCTaB u XUMHYECKOE CTpOCHHE. | OCHOBHBIE BELIECTBA M MaTEPHANIbl, IPUMEHSIEMBIC B )KH3HH COBPEMEHHOT'O
Knaccudukammss  opraHMdeckWx  BEIIECTB.* | deloBeKa.

ITonsatue o 6I/IOHOFI/I‘IGCKI/I BaXXHBIX BEUICCTBAX:
XKupax, Oenkax, yrieBojax — M WX POJH B
KM3HU 4YelloBeKa. *MarepHanbHOe eIUHCTBO
OpraHWYeCKHX W HEOPTaHWYECKHX COCANHEHUIL. ™
[IpuponHbIe HCTOYHHUKH YTIIEBOIOPOIOB (YTOJb,
NPUPOJIHBIN Ta3, HePTh), TPOLYKTHI UX
nepepaboTKH, X POJIb B OBITY U
IIPOMBIIIIJICHHOCTH.

Paznen 4. O600menne marepuana no kypey «Heoprannueckas xumusi»(4 1)

Tema 10. Xumus u Hogsrie maTepuansl u TexHonoruu. Bemectsa u XapakTepru30BaTh POJIb XUMHUHU B PA3IIUYHBIX cepax NesTeIbHOCTH JIFOIEH,
OKpy>Karomas cpena, lu MaTepHuaibl B TOBCEAHEBHOM KU3HU YEJIOBEKA. OCHOBHBIE BEILIECTBA U MaTepUaibl, IPUMEHSIEMbIC B )KU3HU COBPEMEHHOTO
Xumus u 310poBbe. bezonacHoe nucnoib30BaHKe 4eJI0BEKA.
BEIIECTB U XMMHUYECKUX PEAKIIHiA B OBITY. . OOBSICHATD yCIOBHS O€30IMaCHOTO HCITOJIL30BAHUS BEIIECTB M XUMHUUECKUX
OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. peakuuii B ObITY
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XHUMHUYECKOE 3arpsI3HEHUE OKPYKAOLIEH Cpebl
(npenenpHO AOMycTHMAas KOHIIEHTpalus
BenectB — [1J1K).

Ponp xuMun B pemeHnn SKOTOTUIECKIX
npobaem

AHann3upoBaTh U KPUTHUECKH OLIEHUBATh HH(OPMAIHIO O BIMSIHUU
MIPOMBIIIJIEHHOCTH, CEJICKOTO XO03SHCTBA, TPAHCIIOPTA U Ap. HA COCTOSTHUE
OKpY>KaroIlei cpeapl.

YMeTh 0Ka3bIBaTh MEPBYIO IOMOIb IPH XUMUYECKUX 0’KOTaxX M OTPABICHUSAX.

[TpuaNMaTh y4acTre B 00CYKICHUHU MPOOJIEeM XUMUYECKOH U SKOJIOTHIECKON

O0600muieHre MaTepuana
0 Kypcy
«Heopranudeckas
XUMHA», 39

O0001IeHre U CUCTEMATH3AIUS TI0 KypCy
«Heoprauumueckast XUMHUS»

HaIPaBJIEHHOCTH, BRICKA3bIBATh COOCTBEHHYIO MTO3UITHIO 110 TIPpoOIeMe U
IpeasiaraTh BO3MOXKHBIE IyTH € PEIIeHnsIC OTIOPOi Ha WH(POPMAITHIO U3
y4eOHHKa U CITpaBOYHBIE MaTePHAaIIbl, pecypcsl MHTepHETa
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA:

o Xumwus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I'. - Mocksa «M3narensctBo «IIpocBemenuey», 2021 r.
o Xumus, 9 xknacc/ Pymsutuc I'.E., ®enpaman @.I'. MockBa «M3aarenbctBo «IIpocsemenney, 2021 r.

METOANUYECKHUE MATEPHAJIBI UIAA YUYUTEJIA:

e Xumusi: ypoku B 8 kinacce: mocobue mis yautens /H. H. T'apa- Mocka «3narensctBo «lIpocBemenney, 2014 r.
o Xumus. Ypoku B 9 kiacce: nocobue s yuurens /H. H. I'apa- Mocksa «3natensctBo «IIpocBemenue», 2014 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:

e https://m.edsoo.ru
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