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IHHOACHUTEJIBHAA 3AIIMCKA

Pabowas mporpamma mo XMMHUHU JUISI OOy4alOIIMXCS C 3aJepKKOW MCHUXMYECKOTO pa3BUTHS 8-9 KiaccoB
cocTaBiieHa Ha OCHOBE TpeOoBaHMil K pe3yabTaTaM OCBOCHHMS OCHOBHOHM 00pa3oBaTeNbHOW MPOrpaMMBbl OCHOB-
HOro oOmiero oOpa3oBaHus, MPEACTaBICHHBIX B DelepantbHOM rocyIapCTBEHHOM 00pa3oBaTeNbHOM CTaHIAapTe
OCHOBHOTO 0OImIero oOpa3oBaHus, C Y4ETOM pACHPESTIEHHBIX IO KJaccaM IMpOBEpsieMbIX TpeOOBaHUN K
pe3yibTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeNbHOM MTPOrpaMMbl OCHOBHOTO 00111ero oOpazoBanus, gpeaepanbHoi
aIalTUPOBAHHON OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMON OCHOBHOTO OOIIET0 0O0pa3oBaHUs OOydYAIOUIUXCS C
3aJIEP)KKOUM TICHXUYECKOTO pa3BHUTHA, (eraepanbHO pabouell mporpaMMoil OCHOBHOTO OOIIero oOpa3oBaHHS IO
yueOHOMY TmpeaMmery «XuMus», (enepalbHOi NPOrpaMMOi BOCIHTAHUS OOydYaloOUIMXCS NPHU  TOTyYEHHH
OCHOBHOTO 00I1IeT0 00pa3oBaHUsI.

Bknag yae6HOTO mpenmera «XUMHUsS» B AOCTHKEHHE IeJIeld OCHOBHOTO 00IIero oopa3oBaHusi 00yCIOBIEH BO
MHOI'OM 3HAa4Ye€HHEM XUMHUUYECKOU HAayKHM B IMO3HAHWHU 3aKOHOB IMPUPOABI, B PAa3BUTHU IMPOU3BOAUTCIIBHBIX CHII
oOuiecTBa U Co3JJaHUM HOBOW 0a3bl MaTepHaIbHOM KYJbTYPBI.

XuUMHUS Kak D3JEMEHT CHCTEMBl ©CTECTBEHHBIX HAyK paclpoCTpaHWIa CBOE BIHMSHUE Ha Bce o001acTu
YeJIOBEUECKOTO CYIIECTBOBAHMS, 3a/lajla HOBOE BHJIEHHE MHpaA, CTala HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM
KYJIbTYpbl, HEOOXO/IMMBIM YCJIOBHEM H3HU OOILIECTBA: 3HAHME XUMHUU CIYKUT OCHOBOW JUIsl (hOPMHpPOBAHUS
MHPOBO33PCHHUS YEJOBEKAa, €ro TPEJCTABIICHUH O MaTepUaIbHOM EIUHCTBE MHUpPA; BaXHYIO POJb HIPAIOT
dbopMupyemMble XUMHUEH MPEICTaBICHHUS O B3aUMOIIPEBPAILIEHUAX SHEPTUHU U 00 3BOJIIOLUHU BEUIECTB B MPUPOJIE;
COBpEMCHHAasd XHMMA HaAIIpaBJICHA HA PCIHICHUC rI100aJIbHBIX np06neM YCTOﬁqHBOFO Pa3sBUTHA YCJIOBCUCCTBA —
CBIPbEBOM, SHEPTETUUECKOMN, TTUIIIEBON M YKOJOTHIECKOM 0€301MaCHOCTH, IPOOIIEM 37paBOOXPAHEHHUS.

B YCIOBHUAX BO3paCTAOMICro 3HAYCHUA XHUMHU B JKHU3HH O6HICCTBa CYHIECTBEHHO IIOBBICHJIIACH POJIb
XHMHYECKOTO oOpa3oBaHHWs. B miaHe conuanw3alii OHO SBJISICTCS OJHUM W3  YCIOBHH (opMupoBaHUS
HHTCJUICKTA JIMYHOCTHU U TAPMOHUYHOTO eé Pa3sBUTHAL.

CoBpeMEHHOMY YeJIOBEKY XMMHUYECKHE 3HAaHUS HEOOXOAMMBI Ui MpUOOpeTeHHs] OOIIEKYIbTYPHOIO YpPOBHS,
MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO YYacTBOBaTbh B MHOTOOOpa3HOM KU3HU
oOmiecTBa, A OCO3HAHUS BAXXHOCTH PAa3yMHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U 3/I0POBBIO JPYrUX, K
OKpY’)Karolllel MPUPOAHON cpele, A T'PaMOTHOTO MOBEIEHUS MPHU HCIOJIb30BAHUM PA3JIMYHBIX MaTEpPHAIOB U
XMUMHYECKUX BEIIECTB B MOBCEIHEBHOM JKU3HH.

Xumudeckoe oOpa3oBaHWE B OCHOBHOHM NIKOJE SBISAETCS Oa30BBIM IO OTHONIEHHWIO K CHCTEME OOIIero
XUMHYECKOTO 00pa3zoBanusa. [l03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaju3yeT MpUCYIIHue 00uemMy
XUMHYECKOMY OOpa30BaHMIO KIIIOUEBbIE I[EHHOCTH, KOTOPbIE OTPa)KalOT TOCyJapCTBEHHbIE, OOLIECTBEHHbIE U
WHIUBUAYaAJIbHbIE MOTPEOHOCTU. DTUM OIpeNesieTcs CYIIHOCTh 00Imel cTpaTerud OOydeHHs, BOCIUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEICTBAMU YUEOHOTO MpeaMeTa « XUMUsD».

W3yuenue mnpenmera: 1) crmocoOCTBYeT peanu3aluy BO3MOXHOCTEH ISl caMOpa3BUTHS U (OPMUPOBAHUA
KYJIBTYpPbI TUYHOCTH, €€ 0011eil U PYyHKIMOHATBHONU IPaMOTHOCTH; 2) BHOCUT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS
U TBOPYECKHUX CIOCOOHOCTEHl MMOAPOCTKOB, HABBIKOB HX CAMOCTOATEIbHONW Yy4eOHOU JIesSTENBbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCIEAOBATEIbCKUX YMEHHUI, HEOOXOJMMBIX KaK B IIOBCEAHEBHOW XH3HU, TaK U B
npodeccuoHaNbHON AeATEeNbHOCTH; 3) 3HAKOMUT CO CIEeUU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IUIsSIa HAa €IMHCTBO NPUPOJBI U YEIIOBEKA, SBIISAETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON IPaMOTHOCTH MOJPOCTKOB; 4) criocoOCTBYeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B SKOJOTHYECKOE OOpa3oBaHHE
IITKOJIbHUKOB.

Hazpannble HampaBieHHsI B 00Y4eHHH XUMHUH 00ECTIEUUBAIOTCS CIIEU(BUKON copep kaHus IpeaMeTa, KOTOPBIN
SIBJIIETCS TIEAarOTHYECKH aJalTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAayKM XUMHUHU Ha OMpeAeNEéHHOM dTame e€
pa3BUTHUAL.

Kypc xuMuu 0CHOBHOM HIKOJIBI OPUEHTHPOBAH HAa OCBOEHHE 0OYYAIOUTUMUCS OCHOB HEOPTaHMUYECKOW XUMUU H
HEKOTOPBIX IOHATUH U CBEICHUN 00 OTJENbHBIX 00BEKTaX OPraHN4YeCKOW XUMHHU.

Crpykrypa coaepkaHusi mnpeaMera cGOpMUpPOBaHA HA OCHOBE CHCTEMHOTO TMOAXOJa K €ro H3y4eHHIO.
Copep:xaHuie CKIAIbIBACTCS U3 CUCTEMbI MOHITUNA O XUMHUYECKOM DIIEMEHTE M BEIIECTBE M CHCTEMBI MOHSATHHA O
XUMHYECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BAHbI TI0 IPUHIIUITY MTOCIEI0BATEILHOTO PA3BUTHS



3HaHUN Ha OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJICKYJISIPHOTO YUEHHSI KaK OCHOBBI
BCEr0 €CTeCTBO3HaHUsA, ypoBHA Ilepumommueckoro 3akona /. M. MenzgeneeBa Kak OCHOBHOIO 3aKOHA XMMMHH,
YYEHHS] O CTPOCHHUM aTOMa W XMMHMUYECKOM CBSI3U, MPEACTABICHUN 00 3JEKTPOJUTUUECKOM JUCCOLMAIIMK BEIIECTB
B pacTBopax. TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS Ha OCHOBE AMITUPUYECKU TMOJTYYEHHBIX U OCMBICIECHHBIX
(hakToB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJHSS (DYHKIUU OOBSICHCHHUS H
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXXHOCTEHM MPAKTUYECKOrO MPUMEHEHUS U MOJYYCHUs HU3ydaeMbIX
BELIECTB.

Takast opranuzanusi couep kaHusi Kypca criocoOCTBYET MPEICTABICHUI0 XUMUYECKON COCTaBIIAIONICH HAyIHOM
KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOHN MpUPObl. TemM caMbiM 00ecrieunBaeTcss BO3MOKHOCTh (POPMUPOBAHUS Y
oOydaronuxcss IICHHOCTHOTO OTHOIICHWS K HAaydYHOMY 3HAHHIO M METOJaM IO3HAHWS B Hayke. BakHO Takxke
3aMETHUTh, YTO OCBOCHUE COJIEPIKAHUSI Kypca MPOUCXOIUT C MPUBICYCHUEM 3HAHUN U3 PAHEE U3YUYCHHBIX KYPCOB:
«Okpyxaromuit Mup», «buonorus. 5—7 knaccel» u «Puznka. 7 Kmacey.

Peanuzarust naHHOM nporpaMMeI B Tipoiiecce 00ydeHust mo3BoauT oOydatomumcs ¢ 3[1P ycBouTh kimroueBbie
XUMUYECKHUE KOMIIETCHIIUHN U TIOHSTh POJIb U 3HAYEHUE XUMHH CPEIU APYTUX HAYK O TPUPOJIE.

N3ydyenne xumuu ciocoOCTBYET GOPMHUPOBAHUIO Y OOYHAIOIIUXCS HAYYHOTO MUPOBO33PEHHUSI, OCBOCHHIO
00IIIeHayYHBIX METOIOB (HAOJIIOICHHE, U3MEPEHHUE, SKCTIEPUMEHT, MOJICTUPOBAHNE), OCBOCHHUIO TPAKTUYECKOTO
MIPUMEHEHUSI HAYYHBIX 3HAHHWM, OCHOBAHHOTO Ha MEXIPEJAMETHBIX CBS3SX ¢ npeameTaMu «OKpyx aroluil Mupy,
«Duzukay, «buonorusy, «'eorpadpus», «Matematuka» u GopMHpyeT KOMIETEHIIMH, HEOOXO0UMbIE JJIs
MPOI0JDKEHHS 00pa30BaHMsI B 00JIaCTH €CTECTBEHHBIX HAYK.

N3ydyenne xumuu ciocoOCTBYeT pazButhio y ooydarommxcs ¢ 3I1P nmpocTpancTBEeHHOTO BOOOpakeHUs,
(YHKITMOHATBHOM TPAMOTHOCTH, YMEHHS BOCIIPUHUMATh M KPUTHYECKH aHATU3UPOBATh HH(HOPMAIIHIO,
MIPEICTABIICHHYIO B PA3JIMUHBIX (popMax. 3HAYMMOCTh MPEAMETA TSI Pa3BUTHUS KUZHECHHONW KOMITCTCHITHH
obyuatomuxcsi ¢ 3[1P 3akmrogaeTcsi B yCBOGHUM OCHOBBI XUMHUYECKUX 3HAHHUM, HEOOXOTUMBIX TSI TIOBCETHEBHOM
YKU3HH; HABBIKOB 3I0POBOTO U OE30ITaCHOTO TSI YeIOBEKa U OKPYXKAIOIIEH €To Cpeibl 00pa3a >KU3HU;
(hopMHUPOBAHUH FKOJIOTHUECKOHN KYJIbTYPHI.

[IporpamMma otpaxkaer coaepkanue oOydeHHs IPeaMeTy «XHUMHUSD) C YIE€TOM 0COOBIX 00pa30BaTEeIbHBIX
notpebHocreit odydaroruxcs ¢ 3[1P. OBnagenne yaeOHBIM MPEAMETOM « XUMHUSH TIPEACTABIISIET ONMPEACIICHHYIO
TpynHOCTh Jyist oOyuatomuxcs ¢ 3[1P. DTo cBsi3aHO ¢ 0COOCHHOCTSIMU MBICIIUTEIBLHOM NEATEIILHOCTH,
MEePUOIUYECKUMH KOJIeOaHUSAMU BHUMaHUS, MaJIbIM 00bEMOM MaMsTH, HEJ0CTATOYHOCTHIO OOIIIEro 3amnaca
3HaHUH, HOHWKEHHBIM NTO3HABATEIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHS.

Jli1g ipeoofieHust TPYTHOCTEH B U3Y4E€HUHU y4eOHOTo npeaMeTa «XUMHUsh Heo0XoauMa agantanus oobema
U XapakTepa yueOHOro Marepualia K Mo3HaBaTelIbHIM BO3MOXKHOCTSIM JAaHHOW KaTerOpHH 00Yy4aroIuXcsl, YUeT Ux
O0COOCHHOCTEH pa3BUTHS: UCIIOJIb30BAHNUE AIITOPUTMOB, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH,
ITOCTEIIEHHOE YCIOKHEHHE U3y4aeMOro Marepuaia.

[Ipyu u3yyeHnn XMMUU HEOOXOAUMO OCYILECTBIATH B3aUMOICHCTBHE Ha MOJIHCEHCOPHOI OCHOBE.

Teopernueckuil Marepuan peKOMEHAYETCS U3ydaTh B MPOLIECCE MPAKTUYECKOM 1eATeIbHOCTH. BO3MOXKHO
BBIJITICHUE OTACIBHBIX YPOKOB Ha PEIlIeHUE 3a7a4 B CBS3H CO CIOKHOCTHIO aHANN3a TEKCTa 00YJYArOIIMMHUCS C
3I1P. Oprannueckoe eIMHCTBO MPAKTUYECKON U MBICIUTENBHOM NEATEeIHHOCTH O0YJaIONIMXCS HA YPOKaX XUMHUU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO Oa3MCHBIX XMMUYECKUX 3HaHUU U ymeHuil. Ocoboe
BHHMMAaHUE IIPU U3YYCHUU XUMUHU YIESIETCS U3YYSeHUIO «CKBO3HBIX» MOHATHI U (GOPMUPOBAHUIO HABBIKA
CTPYKTYPUPOBaHUS MaTepHaa.

HEJIX U3YYEHUS YYEBHOI'O INTPEJMETA «XUMMUS»

K HanpaBieHHIo NepBOCTENIEHHON 3HAUMMOCTH MIPU pean3alu o0pa3oBaTeNbHbIX (QYHKINN IpeaMera
«XUMUS» TPAAULUOHHO OTHOCAT (OPMUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HayKu Kak 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, TPAKTUYECKOM IEATEIbHOCTU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI.
3agaua npeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMBI XUMUYECKUX 3HAHUNA — BayKHEHIINX (aKTOB, HOHATHIH,
3aKOHOB U TEOPETUYECKUX MOJIOKEHHH, JOCTYITHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, si3bIKa HayKH,
3HAaHUH 0 HAYYHBIX METOJIaX U3y4EHHUs BEIIECTB U XUMHUECKUX PEAKILIUH, a Takke B ((OPMUPOBAHUU U Pa3BUTUHU



YMCHI/Iﬁ U CII0c000B ACATCIIbHOCTH, CBA3AaHHBIX C INIAHUPOBAHUCM, H3.6HIO)ICHI/I€M " NPOBCACHUCM XUMHNYCCKOT'O
OKCIICPUMCHTA, CO6JIIOII€HI/I€M ImpaBuJI 0e30I1acHOro o6pameHH;1 C BCUICCTBAMH B HOBCGIIHGBHOI\/'I KH3HHU.

Hapsiny ¢ aTuM nenu uzydeHus npeaMera B IporpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI ¢ YUETOM HOBBIX

MPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopazoBanus. Ceroans B 00pa3oBaHUM 0CO00 3HAUNMON MPU3HAETCS
HaNpaBJICHHOCTh O0YYEHHUS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (OPMHUPOBAHUE €€ MHTEIUIEKTa U 00IIei
KyJIbTypbl. OOyueHuEe yMEHUIO YUUTHCS U IPOJOJIKATh CBOE 00pa30BaHUE CAMOCTOSITEIBHO CTAHOBUTCS OJTHOW U3
BAKHEUIINX PYHKIMNA yUeOHBIX MPEAMETOB.

st oOyuaromuxcs ¢ 3I1P, Tak xe, Kak U JUIsi HOPMAaTHBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB, OCBAUBAIOIINX

OCHOBHYIO 00pa30BaTebHYIO [IPOrpamMMy, TOMUHHUPYIOIIEE 3HAUEHUE NPUOOPETAIOT TaKKUE 11U, KaK:

1.

2.

(bopMHpOBaHNE MHTEIUICKTYaJIbHO PAa3BUTOH JMYHOCTH, TOTOBOM K COTPYIHHYECTBY, CAMOCTOSITEILHOMY
MPUHATHUIO PEIICHUH, CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH,
HalpaBJIEHHOCTh OOy4eHUs] Ha CHCTEMAaTHYeCKOE TMPHOOIIECHHE YYAIIUXCAd K CaMOCTOSTEIbHOMN
MO3HABATEIILHOW JIEATENFHOCTH, HAYyYHBIM UM TPAKTHYECKUM METOJaM IO3HAHHS, (POPMUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CTIOCOOHOCTEH K XUMHUH;

obecrieueHne YCIOBUH, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OOYJaroONIUMUCA OTBITa Pa3HOOOpa3HOM
NEeATeTbHOCTH, TMO3HAHHUS W CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMITETCHIINH), MMEIOIINX
YHHUBEpCAIbHOE 3HAYCHUE IS PA3INYHBIX BUJIOB JESTEILHOCTH;

(dbopmupoBaHUEe yMEHHI OOBSCHATH W OIICHUBATh SBJICHHUS OKPYKAIOIIETO MHUpAa Ha OCHOBAaHHWH 3HAHUU U
OTIBITA, TIOYYEHHBIX IPY U3yYCHUN XUMUH;

dbopmupoBaHHEe y OOYJarOIIUXCS TYMAaHHUCTHYECKHX OTHOIICHWH, MOHWMAHHS IEHHOCTH XHMHYECKHX
3HaHWUN JJIs BBIPAOOTKU AKOJIOTMUECKU 1[E€71€CO00pa3HOro MoBe/ieHusI B ObITY U TPYAOBOW AESTEIBHOCTH B
LEJISIX COXPaHEHUs! CBOETO 3/I0POBbS U OKpYXKAIOIIeH MPUPOIHOM cpebl;

pa3BUTHE MOTHBAlMM K OOy4YEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCHUTAHHIO Ha OCHOBE
YCBOEHHMSI OOIIEYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BbIOOpY mpoduias H
HalpaBJIEHHOCTHU JaJbHENIIEro O0yueHHMs.

Kypc HampaBieH Ha pelieHHe CIEQyIOIIMX 3a/4a4, OOeCHeuMBAIOIIMUX pPEeATU3alHUi0 JMYHOCTHO-

OPHUEHTHUPOBAHHOTO M JIEATSIBHOCTHOTO IOAXOJMOB K OOy4eHHI0O XumMuu oOydaromuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00111eT0 00Opa30BaHMUS:

1.

¢dopMHpoBaHME  TEPBOHAYAIBHBIX  CHCTEMATHU3MPOBAHHBIX  IPEACTABICHHH O  BEIIECTBAX, HX
NPEBPAIICHUSAX M MPAKTUYECKOM IMPUMEHEHUH; OBJAJICHUE TMOHSATUHHBIM aNlapaToM W CHMBOJHYECKHM
SI3BIKOM XUMHUH;

OCO3HaHHWE OOBEKTHBHOW 3HAYUMOCTH OCHOB XHMHYECKOH HayKd Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMSA, XMMHUYECKUX IPEBPAIICHUN HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB KAaK OCHOBEI
MHOTHX SIBIICHHH XMBOH M HEXMBOU NPUPOJBI; yIIyOlleHHE MPEACTAaBICHUH O MaTepHaIbHOM EINHCTBE
MUpA;

OBJIAJICHNE OCHOBAMH XHMHYECKOH TI'PaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3MPOBATh M OOBEKTHBHO
OLICHMBATh JKU3HCHHBIC CHUTYyallUW, CBSI3aHHBIE C XHWMHEH, HaBBIKAMH O€30MacHOrO OOpamieHUus C
BEIIECTBAMH, HCIOJIb3yeMbIMH B IIOBCEIHEBHOW JKM3HM; YMEHHEM aHAIM3UPOBAaTh M IUIAHUPOBATh
IKOJIOTHUECKH 0€30I1acHOE TIOBECHUE B LIENISIX COXPAHEHHUS 30POBbS M OKPYKAIOLIEH CPeIbl;
(bopMupOBaHNE YMEHHI YCTAHABIMBATh CBS3U MEKIY peabHO HAOMIOMaeMbIMA XUMUYECKIUMH SIBIICHUSMH
U TpoIecCaMH, NPOUCXOIAIIMMH B MHUKPOMHPE, OOBSICHATH NPUYMHBI MHOTOOOpasusi BEIIECTB,
3aBUCHMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHS, a TAKKe 3aBHCUMOCTb NMPUMEHEHUS BEIIECTB OT HX
CBOICTB;

pUOOpETEHNE ONbITAa MCIOJIB30BAHUS DPA3IMUHBIX METOJOB HM3Y4YEHHUS BEIECTB, HAOMIONCHMS 3a HX
IPEBpAIEHUSIMU TIpU TPOBEAECHUU HECIOXKHBIX XHMUYECKMX OSKCIEPUMEHTOB C MCIIOJIb30BAHUEM
nabopaTopHOro 00OpyI0BaHUs U TPHUOOPOB;

(bopMHpOBaHUE MPEICTABICHUH 0 3HAaUEHUH XMMHUYECKOI HayKH U PELIeHUH COBPEMEHHBIX 3KOJIOTHUECKUX
npo6iemM, B TOM YHCIIe B IPEJOTBPALLIEHUN TEXHOTEHHBIX U KOJIOTHYECKUX KaTacTpod.

OcobennocTu 0T0Opa M aaNTALMH Y4eOHOT0 MaTepHuaJia 10 XUMHUH.

O6yLICHI/IC y‘ICGHOMy npeaMeTy «XHUMUD» HeO6XO,Z[I/IMO CTPOUTH HA CO3AaHHUU ONTHUMAJIbHBIX YCJ'IOBI/Iﬁ JJIA

YCBOEHHsI MPOrpaMMHOro MaTepuana oOydaromumucs ¢ 3I1P. bonbiioe BHUMaHUE T0JKHO OBITH YAEIEHO 0TOOPY



y4eOHOTO MaTepHaja B COOTBETCTBHHU C MPUHLIUIIOM JOCTYIHOCTH IPH COXpaHEeHUH o01iero 6azoBoro yposHs. OH
JOJDKEH TO COAepKaHUui0 U 00beMy OBITH aganTUpOBaHHBIM s oOydatouiuxcsi ¢ 3[IP B cooTBeTcTBHM € HX
0coObIMH 00pazoBaTeNbHBIMU MOTpeOHOCTAMU. CrenyeT oOJeryuTh OBIIAJICHUE MaTepUalloM OOyJarOIIUMUCS C
3IIP mocpeacTBOM €ro JeTalbHOTO OOBSCHEHUS ¢ CUCTEMAaTHYECKUM MOBTOPOM, MHOTOKPAaTHON TPEHHPOBKOW B
NPUMEHEHHH 3HAaHUM C UCIOJb30BaHUEM IPUEMOB aNTOPUTMH3AIMKA W BHU3YAJIbHBIX OIOp, OOYy4eHHs
CTPYKTYPUPOBAHUIO MaTepUaa.

Bonpmoe 3HayeHne 71l TOJHOLIEHHOTO YCBOSHHs YUEOHOTO MaTepHaja MMEeT OIopa Ha MEKIIPEeIMeTHbIC
CBSI3U BOIIPOCOB, M3y4aeMbIX B JJAHHOM Kypce, ¢ TAKUMH y4eOHbIMU mpeameraMu Kak «I'eorpadus», «Dusukay,
«buonorusy». Ilo3Bonsis paccmarpuBaTh OAMH M TOT € Y4YEOHBI Marepualq € pa3HbIX TOYEK 3pEHHUS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIYYIIEMY OCMBICICHHIO, 00JIee TPOYHOMY 3aKPEIUIEHUIO MOJYyYEHHbBIX
3HaHUH U NPAKTUYECKUX YMEHUM.

[Ipu moAroToBKE K ypOKaM YUYUTENb JOJDKEH NPEIyCMOTPETh (OPMHUPOBAHHE y OOYJAIOIIUXCS YMEHHUU
aHaJIM3UpOBaTh, CpaBHUBATh, 0000IIaTh M3y4yaeMbld MaTepual, IUIAHUPOBATh MPEJCTOSIIYI0 padoTy,
OCYILIECTBIATh CaMOKOHTPoJIb. HeoOXoIuMO NOCTOSHHO CIEAWTH 3a MPAaBHWIBHOCTHIO PEUEBOTr0 OQOPMIICHHS
BbICKa3bIBaHu oOydaronuxcs ¢ 3I1P.

B cBsi3u ¢ ocoOeHHOCTSAMM TOBENEHHS W JesrenbHocTH oOydaromuxcst ¢ 3IIP (pacTopMoXeHHOCTb,
HEOPraHU30BaHHOCTh) HEOOXOIUM CTPOKAMIIMN KOHTPOJIb COONIOAEHUS IMPaBUJ TEXHUKU OE€30MaCHOCTH IpPHU
IIPOBEJICHUH JIaOOPaTOPHBIX pabOT B XUMUYECKOM KaOUHETE.

IIpumepnble Buabl JesiTeabHOCTH  oOyyarommxess ¢ 3[IP, oOycioBieHHble  0cOOBIMH
o0pa3oBaTe/IbHBIMH MNOTPEOHOCTAMH U o0ecleYHBAKIIUE OCMBICIEHHOE OCBOEHHE COJIep:KaHMH
o0pa3oBaHus Mo npeaMerty « XuMHUS».

Conepxanrie BHIOB AesTeNbHOCTH oOydatomuxcs ¢ 3[1P Ha ypokax XuUMUHW Onpenensercss ux 0COoObIMU
oOpazoBaTenbHbIMH TOTpeOHOCTSIMU. [lomMumo mmmpoko wucnomsdyembix B OOIlI OOO o6mux a1 Beex
oOyuarouuxcs BUIOB JACSITEIbHOCTU CIEAYeT YCWIUTh BHUABI JEATENbHOCTH, CHEUU(PHUUHBIE i1 JaHHOUN
KaTeropuu oOyJaromuxcs, A1 00ecredeHrss OCMBICICHHOTO OCBOCHHUS COJIep:KaHusa 00pa3oBaHUs 1O MpeIMeTy:
yCUJIEHUE TPEAMETHO-TPAKTUYECKON JEsITEeNbHOCTH C aKTUBU3ALMEW CEHCOPHBIX CHCTEM; YepelOBaHUE BHJIOB
NeSITENbHOCTH, 3a/IEHCTBYIOIINX Pa3IMYHbIE CEHCOPHBIE CHCTEMbI; OCBOCHHE MaTepuaja ¢ OMOpPO Ha aJrOPUTM;
«TIOIIArOBOCTb» B U3YUEHUU MaTepualia; UCIOJIb30BaHUE JTOTIOJHUTEILHONW BU3yalbHOM OMOpHI (IJ1aHbl, 00pa3Lbl,
CXEMBbl, IA0JIOHBI, OMOpHBIC Tabmuiel). Jns pasButus y oOyuatommxcsi ¢ 3[IP ymeHus nemath BBIBOIBI,
(dbopMHUpOBaHHSI TPAMOTHOTO PEYEBOrO BBICKA3BIBAHUS HEOOXOIMMO HCIOJIB30BaTh OMOPHBIE CJIOBAa M KIIHIIE.
Oco0oe BHUMaHHUE ClEAyeT YAEIUTh OOY4EHHUIO CTPYKTYPUPOBAHHUIO MaTepHalia: COCTAaBIIEHWE PUCYHOUHBIX U
BEepOATBHBIX CXEM, COCTaBJIeHHWE TaONuI, COCTaBlieHHE KiacCU(pUKalUU C 0003HAYEHHBIMH OCHOBAaHUSMH JUIf
KJIacCU(pUKAUU U HAIOJIHEHUE UX IPUMEpPaMU U JIp.

[IpumepHas TemaTuyeckas 1 TepMHUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOIT OOO.

g oOyuaromuxcs ¢ 3IIP cyecTBeHHBIMH SIBJSIOTCS IPUEMbI pabOThI € JIEKCUYECKUM MaTepuajioM o
npenmetry. [IpoBoautcst chneumanbHas paboTa MO BBEIEGHUIO B aKTUBHBIM  CIIOBapb OOYYarOIIUXCS
COOTBETCTBYIOIIEH TepMUHOJIOTUU. V3yuaemble TEPMHHBI BBOASTCS Ha MOJUCEHCOPHOW OCHOBE, O0s3aTenbHa
BU3yallbHAas TOJAJCPXKKA, alrOPUTMbl pabOThl C OMNpeAeNieHUEM, OIOPHBbIE CXeMbl JJs aKTyalu3aluu
TEPMHUHOJIOTHH.

MECTO YYEBHOTI'O IIPEJMETA «XUMUS» B YYEBHOM IIJIAHE

B cucreme o6miero o6pazoBanus «XUMHUsD MpU3HAHA 003aTENbHBIM YU€OHBIM MPEAMETOM, KOTOPHIH
BXOJIUT B COCTaB MpeaIMeTHOM 06macTi «EcTecTBeHHO-HAayUHbIE PEAMETHI.

Y4eOHBIM MIaHOM Ha e€ u3yueHune oTBe/eHo 136 yueOHBIX yacoB - o 2 4 B HeJeno B 8 u 9 kiaccax
COOTBETCTBEHHO.

Copepxanne y4eObHOro mpenmera «XuUMHUsS», MpelacTaBieHHoe B IIpumepHoit pabouelr mporpamme,
cootBerctByeT PI'OC OOO, pazpaborano c¢ yueroMm IlpumepHoil OCHOBHOHM 00pa30BaTENBLHON MPOrPaMMbI
OCHOBHOTO o0miero oOpa3oBaHusi 1O y4eOHOMY TMpeaAMeTy «XuMus», cooTBercTByer [IpumepHoit



aIaTHPOBAHHON OCHOBHOW 00pa30BaTENIbHON MporpaMme OCHOBHOTO OOIIero oOpa3oBaHWs OOydarolIUXCs C
3aIepKKOM IICUXUYECKOTO Pa3BUTHSL.

COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHSA

[Ipenmer xumun. Posib XMMUH B )KM3HU 4YeJIOBEKa. XMUMUA B CUCTEME HayK. Tena u BemiectBa. Ouznueckue
CBOICTBa BelleCcTB. ArperatHoe coctosiHue BemiecT. [lonaTtue o MeTonax no3HaHus B XuMuu. YucTbie BellecTBa
u cMecu. CriocoObl pa3ieieHus: CMecei.

ATOMBI M MOJIEKYNbl. XUMHUECKHUE A1eMeHThl. CHMBOJIBI XUMHUUYECKUX 3JIEMEHTOB. [IpocThie U cl0XKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunueckass (opmyna. BajgeHTHOCTP aTOMOB XMMMUYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAs aTOMHasg Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBasi JOJIsl XUMHYECKOTO
AJIEMEHTA B COEIMHEHUMU.

KommuectBo BemectBa. Monbs. MoisipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX
eauHuIL BenlecTBa. Pacu€rsl mo opMmynaM XUMHYECKUX COCAMHEHUMN.

Ouznyeckue U XUMUYECKHE SBJICHHS. XUMHUYECKash peakius U e€ MpU3HaKU. 3aKOH COXPaHEHMsI MacChl
BelIeCTB. XuMHuYeckue ypaBHeHusa. Kiaccubpukanus XUMUYECKHX peakiuil (COeqUHEHUs, pa3IokKEeHHUs,
3aMernieHus, 0OMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH TOCy[0#, mpaBuiamMu paboOThl B J1abOpaTopuu M NpUEMaMHU OOpAILIEHHS C
a00paTOPHBIM 00OPY/IOBAaHWEM, H3YyUYCHHE M OMNHCaHWe (U3MYECKUX CBOMCTB 0Opa3lloB HEOPTaHHMYECKHX
BEIIECTB, HaOMoAeHHe (Qu3ndeckux (IJIaBJICHHE BOCKA, TasHUE JIbJja, paCTUPAHUE caxapa B CTYIKE, KHUICHHUE U
KOHJICHCAIIUS BOJIbI) U XMMHUYECKUX (TOpPEHHE CBEUH, MPOKAINBAHUE METHOM MPOBOJIOKH, B3aUMOJCHCTBHE Melia C
KHUCTIOTOM) sIBJIEHUM, HaOJIIOACHHE M OMHCAHHME MPU3HAKOB NPOTEKAHUS XUMHYECKHUX peakiuil (pas3ioxkeHue
caxapa, B3aUMOJICCTBHE CEPHOW KHCIOTHI C XJIOpUIOM Oapus, pasinokenue ruapokcuna meau (1) mpum
HarpeBaHuH, B3auMOJeiicTBue xene3a ¢ pactBopoM coiu meau (II), uzydenue crocoOoB pazaeneHus: cMeceil: ¢
MOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BBIMAPUBAHUE, IUCTWIULANMS, Xpomarorpadus, MNPOBEAECHUE OYHCTKH
MOBapeHHOM coJiu, HAOIIOJEHHE M ONKHCAHWE PE3YJAbTAaTOB IPOBEICHHS OMbITa, HWIIIOCTPUPYIOLIETO 3aKOH
COXpPaHEHHUS MAaCChl, CO3JaHUE MOJIee MOJIeKYJ (IIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmecwh razoB. CocraB Bo3ayxa. Kucmopon — ameMeHT M mpocToe BemiecTBO. HaxoxkaeHue
KHUCTIOpo/a B mpupoje, ¢undeckue M XUMUYecKue CBoicTBa (peakuuu ropenus). Oxcuzapl. [lpumenenue
kucnopoaa. CrocoObl MOTY4YEeHUS KUCIOpoJa B J1a00paTopuud U MPOMBIILIEHHOCTH. KpyroBopoT kuciopojaa B
npupoae. O30H — aIOTPONHAS MOAUDUKAIIHS KUCTIOPOA.

TemmoBoit >PQekT XUMHUECKONH peakluu, TEPMOXMMHUYECKHE YpPAaBHEHHUS, 5K30- U SHIAOTEPMUUYECKUE
peakiuu. TOmIMBO: yroib W METaH. 3arpsA3HEHUE BO3/yXa, YCUJIEHUE MapHUKOBOro sd¢ekra, paszpylieHHe
030HOBOTO CJIOSI.

Bogopoa — snemeHT 1 npoctoe BemecTBo. HaxoxieHre Boioposia B pupojae, Gpusnyeckue 1 XUMHYECKue
CBOICTBA, MPUMEHEHHE, CIIOCO0BI NoTydeHus. KuciaoTel u comm.

MonsipHblii 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cBoiicTBa BOAbl. Boma kak pactBopuTenb. PacTtBopsl. HacblllleHHbIE W HEHACBILIEHHBIE
pacTtBopsl. PacTBopuMocCTh BelecTB B Boje. MaccoBast 10151 BEIIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOBI.
OcHoBanust. Ponb pacTBOpoB B IpHUpOJE M B KM3HU ueloBeKka. KpyroBopoT BoAbl B NpHUpOJE. 3arps3HEHHE
MPUPOIHBIX BOJ. OXpaHa U OUYKUCTKA MPUPOIHBIX BO/I.



Knaccugukanus neopranmyeckux coenuHeHuid. Oxcuapl. Knaccupukamust okCcuaoB: cosieoOpasyromue
(ocHOBHBIC, KHCIOTHBIE, aM(doTepHble) M HeconeoOpasytomue. HomeHknatypa okcumoB. Dusnveckue W
XMUMHMUYECKUE CBOMCTBA OKCHUIOB. [lomyuenne okcuios.

OcnoBanms. Knaccudpukanus ocHOBaHMN: IIENOYM M HEpacTBOpUMBIE OcHOBaHHs. HomeHkmatypa
OoCHOBaHMI. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [losydeHre OCHOBaHU M.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa xucinor. @uznyeckne ¥ XUMUYECKAE CBOHCTBA KUCIIOT.
Pspn akruBHoctn metaiuioB H. H. bekerosa. [lomydyenue Kucnor.

Conu. Homenknarypa cosneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

['eneTnyeckas CBsI3b MEX/y KJIIACCAMH HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIPE/IECICHUE COJIEP)KaHUs KUCIOpoa B BO3AyXe, MOJy4eHHe, COOMpaHue, paclio3HaBaHUE U
U3Yy4YEHHE CBOWCTB KHCIIOPOJA, HaO/II0IEeHNE B3aUMO/ICHCTBHSI BEIIECTB C KUCIOPOJOM M YCIIOBUS BOSHUKHOBEHHUS
U MpeKpalieHusl TopeHus (mokapa), 03HaKOMJIEHHE ¢ o0pa3liaMu OKCHJIOB U ONMCAaHHUE UX CBOWCTB, MOJy4YEHHE,
coOupaHue, paclio3HaBaHWE U U3yYEHHUE CBOMCTB BOJIOpoja (TOpEeHHE), B3aUMOJEHCTBHE BOJOPOAA C OKCHAOM
meau (I1) (B0O3MOKHO MCHONB30BaHUE BUIEOMATEPHAIIOB), HAOJI0/IeHE 00pa3l0B BEIECTB KOJIMYECTBOM 1 MOJIb,
HCCIIeIOBaHNE 0COOEHHOCTEN PaCTBOPEHUS BEIIECTB C PA3IMYHOMN pacTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C
omnpeneaEHHON MacCOBOM JIOJIEH pacTBOPEHHOTO BEIIECTBA, B3aUMOJICWCTBUE BOJBI ¢ MeTa/ulaMd (HaTpUeM u
KaJblieM) (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEpPUAIOB), MCCIEIOBaHNE O00pa3lloB HEOPraHUYECKUX BEIIECTB
Pa3IMYHbIX KJIaccoB, HAOMIOEHNE U3MEHEHHUSI OKPACKH MHIMKATOPOB B PacTBOpax KUCIIOT U IIEJI0Yel, u3yuyeHue
B3auMoeiicTBus okcuma meau (II) ¢ pactBopom cepHOM KHCIOTBI, KHCIOT C MeETaJIaMH, peaKIui
HEUTpaIN3alliuy, TOJIyUeHHE HEPACTBOPHUMBIX OCHOBAHHM, BBITECHEHHE OJIHOTO METajla IPYrUM U3 pacTBOpa
COJIU, pelIeHNne FKCIIEPUMEHTAIbHbBIX 33/1a4 10 TeMe «BaxHeire Kiacchl HEOPraHUYECKUX COETUHEHUI.

IMepuonuveckuii 3akoH u Ilepuoamueckasi cucrema xummuyeckux 3jaemeHToB JI. M. MeHnnaeseeBa.
Crtpoenue atoMoB. XumMu4eckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBpie MOMBITKH KIACCU(PUKAUU XUMUYECKUX EMEHTOB. [loHATHE O Ipymmax CXOJHBIX 3JIEMEHTOB
(IIenoyHble U LIEJIOYHO3EMETbHBbIE METalIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT
amoTepHbIe OKCUIbI U THIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepumoanueckas cucrema xumudeckux osnementoB JI. WM. Mengeneesa.
Kopotkonepuoanast u anuHHomnepuonHass (opmbl Ilepuonnyeckoit cuctembl xumudeckux snemeHto [ U.
MenpneneeBa. Ilepuonel u rpynnel. @usmyeckuid CMbICH MOPSAKOBOTO HOMEPA, HOMEPOB IE€PUOJAa W TPYIIIbI
3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sjep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aToMOB mepBbiX 20 xumudeckux annemMeHToB llepmoamdeckoit cuctemnl JI. M. MennaeneeBa. XapakTepuCTHKA
XUMHUYECKOTO 3JIEMEHTA 110 €ro MoJoKeHuto B Ilepuoauueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHHMS  pajuyca aTOMOB XUMHUYECKHX  3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.

3nauenue Ilepumonnueckoro 3akona u Ilepuoanueckod CUCTEMbI XMMUYECKUX 3JIEMEHTOB JUISl Pa3BUTHS
Hayku U npaktuku. J[. 1. MenneneeB — yu€HbIN U IpaKIaHHH.

Xumuyeckas cBs3b. KoBaieHTHas (MOJsIpHAS U HEMOJSPHAS) CBA3b. DNEKTPOOTPHUILIATETHHOCTh XUMHUYECKUX
aneMeHTOB. MloHHas CBA3b.

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBHUTENIbHbIE peakuuu. [lpouecchl  okucineHuss u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3y4eHue oOpas3IoB BEUIECTB METANIOB U HEMETAIUIOB, B3aUMOACHCTBHE THAPOKCHIA [IMHKA C PaCTBOpaMuU
KHCIIOT U WIEJNOYel, MPOBEIECHUE OMNBITOB, WIUIIOCTPUPYIOUIUX MHPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakluy pa3ioKeHHs], COCTUHEHHS ).

Mesicnpeomemmnuoie céazu



Peanuzamust MexnpeAMETHBIX CBA3€M NpPU HM3yYEHHH XUMHUA B 8 KJacce OCYILIECTBISCTCS 4epes
WCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSTUN, TaK U MOHATHH, SBJISIOIIUXCS CUCTEMHBIMHU IS
OTAENBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOT' O LIUKJIA.

OOmue ecTecTBEHHO--HAYYHBIC TOHATHS: HAy4HBIM (aKT, TUNOTE3a, TEOpHWs, 3aKOH, aHallu3, CHHTES3,
KIIacCU(pUKAIUS, IEPUOAUIHOCTD, HAOIIOCHHE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOJICIb, SIBIICHHE.

®dusuKa: marepus, aToM, DJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TONbI, PaAUOAKTUBHOCTb,
MOJICKYJIa, AJICKTPUYCCKHIA 3apsijl, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (pu3uveckue
BEJIMYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, TUTaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpochepa, MUHEpaTbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAEMbIC, TOTIUIMBO,
BOJIHBIE€ PECYPCBHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKas peakiuus

[lepuoanueckuii 3akoH. [leproanueckas cucrema xumuueckux snemeHToB Jl. M. MengeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOMCTB XHMHUYECKHX JJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kallud,
KaJIbIMS U UX COCTMHEHHI B COOTBETCTBUU C MOJIOKEHHEM 3JIEMEHTOB B llepnoanueckoi cucreme u CTpOCHUEM
UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOW CBSI3H. THUIBI KPUCTATUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIMA KPUCTATUIMYECKON PEIIETKU U BUJIa XUMHUECKOMN CBSI3H.

Knaccudukanus w HOMEHKIaTypa HEOPraHMYECKHX BEHIECTB. XWUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMXCSA K PAa3JIMYHbIM KJACCaM HEOPraHWYECKUX COCJIMHEHUM, TE€HETUYECKas CBSI3b HEOPraHWYECKHX
BEIIECTB.

Knaccudukanus XuMudecKuX peakiui 1Mo pa3IndHbIM IMpU3HaKaM (10 YHUCIy M COCTaBY y4acCTBYIOIIHMX B
peaKIMy BEIIECTB, MO TEIUIOBOMY 3()EKTy, M0 M3MEHEHHUIO CTETCHEH OKHUCICHUS XMMHUYECKHUX JJIEMEHTOB, TIO
00paTUMOCTH, M0 YYACTHIO KaTaIH3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIIUHA, TEPMOXUMHUECKHUE YPaBHECHHUS.

[Tonatue o ckopoctu XuMH4ecKo peakiuu. [loHsTHE 00 OOpaTHMBIX M HEOOPATHUMBIX XHUMHYECKUX
peakuusax. [ToHATHE O TOMOTE€HHBIX U TeTEPOreHHbIX peakuusx. [lonstue o karanusze. [loHsATHE O XMMHUYECKOM
paBHOBecHH. DaKTOPBI, BIUSAIONIME HA CKOPOCTh XUMHUYECKON PEAKIIUU U MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH, SJCKTPOHHBIM OalaHC OKHCIUTEIHHO-BOCCTAHOBHUTEIBHON
peakiuu. CocTaBjieHUE YPAaBHEHUH OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMH C HMCIOJIb30BaHUEM METOJa
ANIEKTPOHHOTO OajaHca.

Teopusi AIEKTPOJUTUYECKON JTUCCOLMAIIMU. OJIEKTPOJHUTHI M  HEANCKTPOJIUTH. KaTHOHBI, aHHOHBI.
MexaHu3M JMccolMaIMy BEUIECTB C Pa3IMUYHBIMU BUAAMU XUMHUYECKOU CBsi3H. CTeneHp aucconuanui. CUuibHbIe
1 cja0ble AIEKTPOJIUTHI.

Peakiun monHOro oOmeHa. YCIOBHUS MPOTEKAHHS PEaKIMA HOHHOTO OOMEHA, MOJHBIE W COKpallEHHBIC
WOHHBbIE ypaBHeHHUs peakiuii. CBolcTBa KHCIOT, OCHOBAaHHMW W cOJIed B CBeTe WPEACTaBIEHUN 00
AIEKTPOJIUTUYECKOHN aucconranu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O THIPOIU3€e COJICH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEISAMHM KPUCTAIUIMYECKUX PEUIETOK HEOPraHMYECKUX BEIIECTB — METALIOB U
HeMeTalsIoB (TpaduTa M anMasa), CJIOXKHBIX BEIIECTB (XJIOpPHAA HATPHS), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakIMi OT BO3JEHCTBUS Pa3TUYHBIX (DAaKTOPOB, HCCIEAOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB
BEIIECTB, MpoIlecca AUCCOIUAIINN KHUCIIOT, IIeouel U cojieil (BOZMOKHO HCMOJb30BAaHUE BHUAEO MATEPHAIIOB),
MIPOBEJICHUE OTBITOB, JUTFOCTPUPYIOIIUX MPU3HAKU NMPOTEKAHUS peakluii HOHHOTO oOMeHa (oOpa3oBaHMe 0Ca/Ka,
BBIZIETICHUE Ta3a, 00pa30BaHKe BOJbI), OMBITOB, UIUTIOCTPUPYIOMIUX MIPUMEPHI OKUCITUTEIHHO -BOCCTAHOBUTEIBHBIX
peakiuii (TropeHue, peakiuyu pas3oKeHUs, COCTUHEHHs ), pACTIO3HABAHHE HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO
KAueCTBEHHBIX PEAKIUI HA MOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a7aY.

HemeTanabl 1 HX COeIMHEHUS



OOmiast xapakTepucTUKa ragoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTE€PHbIE CTEHICHW OKHCIICHUSI.
Ctpoennie u (pu3MUECKHE CBOWCTBA MPOCTHIX BELIECTB — raJloreHOB. XMMHUYECKHUE CBOMCTBA Ha MpUMEpEe XJIOpa
(B3auMOJeiicTBHE C METaUIaMH, HEMETaJUIaMH, IIelo4aMH). XyopoBojopos. CosHas KUCIOTa, XUMHUYECKUE
CBOMCTBA, IOJIY4YCHHUE, IIpUMEHeHue. [IeicTBrue XJIopa U XJIOPOBOJOPOJA Ha OpraHM3M 4elloBeKa. Baxuenmue
XJIOPU/IBI U UX HAXOXKJCHUE B IIPUPOJIE.

OO6mas xapaktepuctuka 351eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTCIICHU
okucnenus. CtpoeHne W (U3MYECKHE CBOMCTBAa IMPOCTBIX BEIIECTB — KHUCIOpPOJa W Cepbl. AJUIOTPOTIHEIC
MOAU(UKAIIMK KHUCIOpPOAa W cepbl. XHMMHUYECKHEe CBOHCTBa cepbl. CepoBOMOpOJ, CTpOCHHE, (HU3UYECKUE H
XUMUYECKHe cBOHCTBA. OKCHIBI Cephl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB. CepHasi KUCIOoTa, (PU3NYECKue
XUMHMUYECKUE CBOMCTBa (0OILIME KaK MpeICTaBUTENs Kiacca KUCIOT U cnenuuyeckue). XUMMHUUECKUE PEeaKiuH,
JIeKaIIMe B OCHOBE MTPOMBIIIEHHOTO CIIOCO0a MoTydeHnst CepHOM KUCIOThL. [Ipumenenne cepHoid kKucioTsl. Conn
CepHOM KHCJIOTHI, KaUYeCTBEHHAs! peakiusi Ha cynbdar-uoH. HaxoxxaeHne cepbl u €€ COCTUHEHUH B IMPHPOJIE.
XUMHYECKOE 3arps3HEHNE OKPY)KAIOIEH Cpe/ibl COSTMHEHUSIMH CePhl (KHCIOTHBIC IOK/IH, 3arPs3HEHUE BO3TyXa U
BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUSI.

O6mas xapakrepuctuka 31eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTETICHU
OKHCIIEHHS. A30T, paclpOCTpaHEHUE B TNpHpoJe, PU3NYECKHe W XHUMHYECKHE CBOWCTBa. KpyroBopoTr azoTa B
npupose. AMMHaK, ero (GU3NYecKne M XMMHUYECKHe CBOWCTBA, MOJy4YeHHEe W mpuMeHeHne. Conu aMMOHWUS, MX
¢du3nveckne M XHUMHYECKHE CBOWCTBA, MpuMeHeHHe. KadecTBeHHas peakinusi HAa HOHBI aMMOHHS. A30THas
KHCIIOTa, €€ TMoJydeHrne, (U3NYecKne W XMMHUYECKHE CBOWCTBa (0OOIIMEe Kak MPEACTaBHTENS KiIacca KHCIOT H
cnenupuveckne). lcnonp3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KAaueCTBE MHUHEPAIBHBIX YI0OpEHUIL.
XUMHYECKOEe 3arpsi3HEHIE OKPYKAIOIIEeH CPeIbl COSTMHEHUSIMH a30Ta (KUCIOTHBIE 0K, 3arps3HEHNE BO3IyXa,
nouBbl U BoJ0EMOB). Docdop, amtoTponHsie Moaudukanuu Gocdopa, Guandeckrue U XUMHUECKHUE CBONCTBA.
Oxkcun dochopa (V) u pochopnas kucmora, puznueckne ¥ XMMUUECKHE CBOMCTBA, MoJiydeHue. Vcrnoap3oBanue
¢docharoB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mras xapakTepucTuka memMeHToB [VA-rpynmel. OcCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTePHbBIE CTEIIEHU
OKHUCJIEHUS. YTJepoJ, ajIOTPONHbIE MOAU(UKAIINY, paclpoCTpaHEHHE B MpHpoje, GHU3NUECKUEe U XUMUYECKUE
cBorictBa. Ancopbums. Kpyrosoport yriaepona B mpupoae. Okcuabl yriepona, ux (GU3UYECKHe U XUMHUYECKHE
CBOICTBa, AEWCTBUE HA )KUBbIE OPraHU3MbI, TIOJIYYEHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMbI, CBSA3aHHBIE C
okcuzoM yraepona (IV), runoresa rino6anbHOro MOTEIUICHUS KIMMAaTa, MApHUKOBBINA dPPEeKT. YroabHas KHCI0Ta
u e€ coiu, ux (pu3MUeckue M XUMHUYECKHME CBOMCTBA, IMOJIydeHHUE W NpuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Vcrosib30BaHre kKapOOHATOB B OBbITY, MEHUIIMHE, IPOMBIIIJICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHauanbHble TOHATUS 00 OpraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUSX yriepoda (MeTaH, 3TaH,
STHUJIEH, aleTWJIeH, STaHOJ, TIUIEpPUH, YKCyCcHas Kuciota). [IpupojHble HCTOUYHUKH YIIIEBOJAOPOJOB (YroJb,
MIPUPOAHBIN a3, He(Th), IPOAYKTHI UX MepepadboTku (OeH3UH), UX pOJib B OBITY U MpOoMbINIeHHOCTH. [loHsTe 0
OMOJIOTMYECKHU BaXKHBIX BEIIECTBAX: JKHUpaX, OeiKax, yrieBoJax — U MX POJH B JKU3HH 4elloBeKa. MarepualibHOe
€IMHCTBO OPTraHUYECKUX U HEOPTaHHUUECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue u XuMU4eCcKHe CBOWCTBA, MojydyeHne u npuMeHeHue. CoeJMHeHUs KPEMHUS B
npupoae. OOmme mnpencraBneHuss 06 okcunae kpemHuss (IV) u  kpemHueBoil kuciore. CuIHMKaThl, HX
UCMOJb30BaHUE B OBITY, B TNPOMBIIIJICHHOCTH. BaxkHelne cTpouTedbHblE MaTepHallbl: KepaMHKa, CTEKJIO,
LIEeMeHT, OeToH, ene300eToH. IIpoOieMbl Ge30MacHOro MCMOJB30BAaHUS CTPOUTENBHBIX MaTepHalloB B
MOBCEJHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3yueHHe 00pa3lloB HEOPTaHMYECKUX BELIECTB, CBOWCTB COJSHOM KHUCIOTHI, MPOBEIEHHE KaueCTBEHHBIX
peakuuii Ha XJIOPUA-MOHBI M HaOMIOZEHUE MPHU3HAKOB HX HPOTEKAHUs, OMBITHI, OTpaXKarolue (U3NYECKUe U
XMUMUYECKHE CBOHCTBA TaJOr€HOB M MX COCIUHEHHUH (BO3MOXKHO MCIIOJB30BaHME BHJICOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ OOpa3lamMH XJOpPHIOB (TaJOreHUA0B), O3HAKOMIJIEHHE ¢ 0Opa3lamMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXXHO HCHOJIB30BAHUE BHJEOMATEpHANIOB), HAOIIOAEHHUE Ipoliecca OOyrlMBaHUS caxapa IMoja JACHCTBUEM



KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, H3y4CHHE XHMHYECKHX CBOWCTB pa30aBICHHOW CEpPHON KHUCIOTHI,
MIPOBEJICHUE KAa4eCTBEHHOU PEakIuu Ha CylIb(paT-uOH M HaOIIOJICHUE MPU3HAKA €€ TPOTCKaHUs, 03HAKOMJICHHE C
(busnueckuMu CBOMCTBaMH a30Ta, dochopa u UX COeAMHEHHI (BO3MOXKHO HCIOJIH30BAHKHE BHICOMATEPUAIIOB),
oOpa3iamu a30THBIX U (HOCHOPHBIX yIOOpEeHMIA, MOIydeHUE, COOMpaHne, paclo3HaBaHUE M M3YYCHHUE CBOWCTB
aMMUaKa, TPOBEJICHWE KAaYeCTBCHHBIX PEaKIMii Ha MOH aMMOHHUS W (pochaT-MOH UM U3ydCHHE MPU3HAKOB UX
IIPOTEKAHUS, B3aUMOJEUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEJbI0 (BO3MOYKHO HCIIOJIb30BAaHUE
BHJICOMATEPUAIIOB), U3yICHUE MOJICICH KPUCTAIUIMYECKUX PEIIETOK aiMasa, rpadura, QyiepeHa, 03HaKOMIICHHE
C TMPOIECCOM aaAcoOpOLHMH PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHBOTa3a,
MoJy4eHue, coOMpaHue, paclo3HaBaHWE W U3YUYCHHE CBOMCTB YIJICKMCIOTO Ta3a, MPOBEICHHUE KaueCTBEHHBIX
peakuuii Ha KapOOHAT M CHJIMKAT-MOHBI U M3YyYEHUE MPHU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHWE C MPOAYKIUEH
CUJIMKATHON TPOMBIILIEHHOCTH, PEIIEHUE 3KCIEPUMEHTANIBHBIX 3a/a4 1Mo Teme «BakHeillre HeMeTamuibl U uX
COCTMHCHUS.

MeTa/uibl M UX COETMHEHUS

OO0mrast xapakTEepUCTHKAa XUMHYECKHX DJJIEMEHTOB — METaUIOB Ha OCHOBAHMM WX TIOJIOKEHUS B
[Tepuoanueckoil cucreme xumuueckux 3meMenToB [[. 1. MenneneeBa u ctpoenus aromoB. CTpoeHHE METaJLIOB.
Meramueckasi CBA3b U METAJUIMYECKash KPUCTAUIMUECKas PemI€Tka. DJIEKTPOXUMHUUECKHN Dsii HaAmpsHKEHUM
MeTamuioB. Om3ndeckne U XUMHUYECKHE CBOMCTBA MeTaiuioB. O0mue criocoOs! moaydeHus: MetaioB. [lonarue o
KOPPO3UH METAJUIOB, OCHOBHBIE CMOCOOBI 3alIUTHI UX OT KOopposwH. CrjaBel (CTajdb, YYTyH, TIOPATIOMHHHH,
OpoH3a) U X MPUMEHEHHUE B OBITY U MMPOMBIIIJICHHOCTH.

[[lerounble MeTamIbl: nojoxkeHue B [leproauueckoi cucreme xumudecknx anemeHToB /. M. Menneneena,
CTPOCHHE MX aTOMOB, HaxXOXJeHUE B mpupojie. Ouznueckne M XUMHUYECKHE CBOMCTBA (HAa MpUMEpe HATPUS H
kanus ). OKCUABI U THAPOKCUIBI HATPUS U Kanus. [[puMeHeHne menoYHbIX METAJUIOB M UX COCTMHECHUM.

[IlenoyHO3eMeNnbHBIE METAJUIBI MAarHUM U KaJIbLIMN: MOJOKEeHHE B [lepuonnyeckoil cucreMe XMMUYECKUX
sanementoB JI. M. MeHnaeneeBa, CTpo€HHE UX aTOMOB, HaxoXXAeHUE B mpupojae. PU3nueckue U XUMHYECKHE
CBOMCTBA MarHus M KaibIus. BakHenme coeMHEeHUs KaabIus (OKCUI, TUIPOKCUI, cOH). JKECTKOCTh BOJBI U
crocoObI €€ yCTpaHEeHHUSI.

Amomununil: nonoxxenue B [lepuoanueckoil cucreme xumuueckux snemeHToB 1. 1. MenneneeBa, crpoeHue
aToMa, HaxoXieHue B mpuponae. Pusznyeckue W XUMHUYECKHE CBOWCTBA altOMHUHHUA. AMQOTEpHbIE CBOICTBa
OKCH/JIa ¥ TUJIPOKCUA ATTFOMUHUS.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumuueckux snemeHToB JI. M. MenpeneeBa, crpoeHue
aToMa, HaXxoJeHHe B mpupoje. Pu3nueckue U XUMMHUYECKHE CBOMCTBA kene3a. OKCUAbI, THIAPOKCUIBI U COJH
xenesa (I1) u xenesa (I1I), ux cocras, cBOWCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMyd METaJsIOB U CIUIaBOB, UX (PU3MUYECKUMU CBONCTBAMH, U3y4CHHE PE3yJIbTaTOB
KOPPO3UH METAJJIOB (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEpUAOB), OCOOCHHOCTEH B3aMMOJEUCTBHUS OKCHIA
KaJmblUsl U HATPUS C BOJOW (BO3MOXKHO HCIIOJNB30BaHHE BUIEOMATEPHUAIOB), UCCIEIOBAHUE CBOMCTB KECTKOU
BOJIbI, TpoIlecca TOPEHHs XKeje3a B KHUCIOpojae (BO3MOXHO HCIOJIB30BaHHE BHUAEOMATEPUAJIOB), MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajbllus, aJlOMUHUS, LKUHKa, xene3a (II) u xenesa (1),
meau (II), mabmioneHre W OMHMCAHHME MPOIECCOB OKpAIIMBAHUS IJIAMEHM WOHAMH HATPHsl, Kalus U KalbIIHs
(BO3MOKHO UCTOJH30BAaHUE BUIEOMATEPHUAIOB), UCCIEOBAaHUE aM(OTEPHBIX CBOWCTB THAPOKCUIA ATIOMUHHS U
TUAPOKCH/IA IMHKA, PEIEHUE SKCIIEPUMEHTAIbHBIX 33]1a4 M0 TeMe «BakHellne MeTajlyibl ¥ UX COCTMHEHUSD.

XuMHS M OKPY:KaI0IIAs cpeaa

BemectBa u maTtepualibl B MOBCEAHEBHOM >KM3HU 4YeJIOBEKa. be3omacHoe HCHoJib30BaHUE BEUIECTB U
XUMHUYECKUX peakuuii B ObITy. [IepBas mOMOIIb MPH XUMHUYECKHUX OKOTaX U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HeHNE OKpYKatolleil cpenpl (peaenbHas JOMyCTUMasi KOHLIEHTpalus BEeIECTB, Jajlee —
[TJK). Pons xumuu B pelieHUH SKOJIOTHUECKUX MPOOIEM.

Xumuueckuii Ixcnepumenm:



u3yueHre o0opas3oB MaTepHaioB (CTEKIIO, CINIAaBbl METAJUIOB, TOJIMMEPHBIE MATEPHATIBI).

Meoscnpeomemmnoie ceasu

Peanuzanusi MeXNpeAMETHBIX CBA3CH INpU M3Yy4EHMM XUMHUM B 9 Kilacce OCYLIECTBISIETCS Yepe3
HCI0JIb30BAHNE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX NOHSATHM, TaK U MOHATHH, SBJISIFOIIMXCS CUCTEMHBIMU JUIS
OTJIEJIbHBIX NIPEAMETOB €CTECTBEHHO--HAyYHOT' 0 IIMKJIA.

OOuiue ecTeCTBEHHO-HAay4yHbIe IOHATHA: HaydyHbIH (DAKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIU3, CHHTE3,
KJaccu(uKaIys, MepuoauIHOCTh, HAOMIOACHUE, SKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, MOJICIb, SIBICHUE,
MApHUKOBBIN APPEKT, TEXHOJIOT U, MAaTEPUAIIbI.

®usnka: martepus, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, H30TOIbl, PaAMOAKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKUN 3apsijl, IPOBOJAHUKH, TOJYIIPOBOJIHUKH, TUIIEKTPUKH, (OTORIEMEHT, BELIECTBO, TEJIO,
00BEM, arperatHoe COCTOSIHHE BEUIeCTBAa, a3, PacTBOP, PACTBOPHUMOCTb, KPHUCTAJUIMYECKas PEIIETKa, CIUIABBI,
(u3nyecKkue BeIUUNHBI, UHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢gorocunres, apixaHue, ouocdepa, 3KOCHCTEMA, MUHEpAJIbHBIE YIO0OPEHHS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpasbl, TOPHbIE MOPOJbI, IMOJIE3HBIE HCKONAEMble, TOIUIMBO,
BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS IIPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne xumuu B 8-9 kiacce HampaBieHO Ha JOCTHXKEHHUE OOYYarOUUMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHUS y4EOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHS IIPOTPAMMbl OCHOBHOTO OOIIEro 00pa30BaHUS JOCTUTAOTCS
B X0J/i¢ O0OYYCHUS XMMHUU B €IMHCTBE YU4COHOW M BOCIHTATEIBHOHN AesitenbHOCTH OpraHu3anuu B
COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUUCKUMHU COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMH, TPHHITHIMH B OOIIECTBE NpPaBWJIAMH W HOPMaMH TOBEJICHHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITUAIU3AIIMN 00YJarOIITXCS.

JIM4HOCTHBIE PE3YJAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJI€ B YACTH:

IMaTpnoTHYecKOro BOCIMTAHUS

1) 1IEHHOCTHOTO OTHONIEHUS K OTEUECTBEHHOMY KYJIHTYPHOMY, UCTOPHYECKOMY U HAyYHOMY
Haclenio, TOHUMAaHUs 3HAUYCHUS XUMHUYECKOW HAyKH B IKU3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW WHMOpMaIumeln O TepeloBbIX JOCTKEHUSIX M OTKPBITHIX
MHPOBOM U OTEYECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa
H 00IIeCTBA;

I'paxmaHckoro BOCIMTAHUS

2) mpeAcCTaBICHHS O COLMAIBHBIX HOPMax M TMPaBWJaX MEKJIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
HCCIIEI0BATEILCKON, TBOPUYECKOW U IPYTHX BHUAAX JEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOUM JNEATEIbHOCTH TIPHU BBITIOJHECHUH YYE€OHBIX, IMO3HABATEIBHBIX 3a7ad, BBITIOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUN Y4E€OHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHHUIO U
B3aMMOITOMOIIIH B MIPOIIECCE ITON Y4eOHON NeATeIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE TIOBE/ICHHE
Y MOCTYNKH CBOUX TOBAPUIIEH C MO3HWIMUA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIKOB;

IleHHOCTH HAYYHOI'0 NMO3HAHUSA

3) MUPOBO33PEHUYECKUX MIPEICTABIICHUI O BEIIECTBE M XUMHUECKOW PEAKIIUU, COOTBETCTBYIONTUX
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M COCTABIISIIOLIMX OCHOBY JUIsi TOHMMAHUS CYIIHOCTH
Hay49HOW KapTUHBI MUPA; MPEACTABICHHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPHUPOIBI,
B3aMMOCBSI3SX YEJIOBEKA C MPUPOIHON CPESIOil, O PO XUMHUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HANPABJICHHBIX Ha TIOJYYCHHE HOBBIX 3HAHUH IO XHUMHH,
HEOOXOUMBIX JUIsl 00BSICHEHUS HAOIIOAaeMbIX IIPOIIECCOB M SIBJICHU;

5) mo3HaBarenbHOW, WHGOPMAIMOHHOW W YWUTATEIbCKOW KYJIBTYPhl, B TOM YHCJIE HABHIKOB
CaMOCTOSITENIbHOM PalbOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOW JUTEPaTypOM, IOCTYIHBIMU
TEXHUYCCKUMH CPEACTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYyYEHHIO U TO3HAHHUIO, JIOOO3HATEIHHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa3oBaHUI0, TPOEKTHOW M HCCIIEIOBATEILCKON JIEATENIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B AajbHEHIIEM;

®opMHPOBAHHSA KYJIbTYPbI 310POBbS

7) oco3HaHMs [IEHHOCTH >KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKU Ha
3I0pPOBBIM  00pa3 JKM3HH, OCO3HAHWS TIOCTEICTBUH ¥ HENPHUATUS BPEAHBIX MPHUBBIYECK
(ynoTpeOnieHus: ajKoroJis, HAapKOTHKOB, KYypeHHs), HEOOXOTUMOCTH COOMIOJCHUSI TPaBUI
0€30MacHOCTH NP OOpaIIEHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U peabHOM KU3HH;

Tpynosoro Bocniuranus

8) MHTepeca K MPaKTUYECKOMY M3y4YeHHIO Mpodeccuii U Tpyaa pa3iuyHOTO poJia, YBaKEHUE K
TPYAy U pe3yJbTaraM TPYJOBOH JEATEIbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHMA TI0 XUMHUH, OCO3HAHHOTO BHIOOpPAa WHIWBHUIYaTbHOW TPAGKTOPUH IPOJIOJDKEHUS
oOpa3oBaHUsl C Y4€TOM JUYHOCTHBIX HHTEPECOB W CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX



MHTEPECOB M MOTPEOHOCTEH; yCHemHoW Npo(EeCcCHOHATBHONW JEATENIbHOCTH M Pa3BUTHA
HEOOXOIMMBIX YMEHUH; TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHAIBHON CPeae;

JKOJIOTHYeCKOTr0 BOCIIUTAHUS

9) sKosornyYecky LenecooOpasHOro OTHOLIEHUS K IPUPOJE KaK MCTOYHMKY JKM3HU Ha 3eMie,
OCHOBE €€ CYIIECTBOBAaHMSA, MOHMMAHHUS IEHHOCTHU 370pPOBOrO M Oe30macHOTO o0pas3a >KW3HH,
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3NYECKOMY U IICHXHYECKOMY 3/I0POBBIO,
OCO3HAHMS [EHHOCTH COONIOJICHHS MPaBHil 0€301MacHOTO MOBEACHHS MPHU PadOTEe C BEMIECTBAMH, a
TaK)K€ B CUTYalUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIFOJIEH;

10) cnocoOHOCTH MPUMEHSTH 3HAHMSI, [IOJIy4YaeMble MIPU U3YYEHUU XUMMHM, Ul PElleHus 3ajad,
CBS3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPEIOH, MOBBIIIECHUS YPOBHS DKOJIOTUYECKON KYJIBTYPBI,
0CO3HAHMA TJI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MPOOJIeM M IyTed MX pemeHHs MOCPEICTBOM
METO/I0B XUMUU;

11) 5KOJOrM4EecKOro MBILIUIEHUS, YMEHHUS PpPYKOBOJACTBOBAThCS KM B IIO3HABaTEJIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

HaunboJ1ee 3HaYUMBIMH JIMYHOCTHBIMHU pe3yJbTaTamu Ajs odyuyawuuxcs ¢ 3I1P sBasiiores:

1) MoTuBaIus K 00Y4EHHIO U LIeJICHANIPaBICHHOM MO3HABATEIHLHOU ACSITEIBHOCTH;

2) yCTaHOBKA Ha OCMBICJICHHE JIMYHOTO OIBITa, HAOIIOIEHU 324 XUMUUECKIUMHU
IKCIIEPUMEHTAMH;

3) opueHTAaIuMs Ha TTPaBUIa HHAUNBUAYATHHOTO U KOJUIEKTHBHOTO O€30TIaCHOTO TIOBEACHHUS TTPH
B3aUMOJICHCTBUN C XUMUYECKUMH BEIIECTBAMHU U COCTMHECHUSIMH;

4) mpakTH4ecKoe u3ydeHue npodeccuii v Tpyaa pa3IMuHOroO Pojia, B TOM YHCIIE HAa OCHOBE
MIPUMEHEHHSI U3y4aeMOTO MPEMETHOTO 3HAHUS (HATTpUMED, Ta00PaHT XUMHUIECKOTO
aHanm3a);

5) yBakeHUE K TPYAY U pe3ysbTaTtaM TPYAOBOMH AESITeIbHOCTH;

6) TOTOBHOCTh K OCOBHAHHOMY TIOCTPOEHUIO JTaTbHEHIIICH MHANBUAYATLHON TPaeKTOPUHT
00pa3zoBaHus HA OCHOBE OPUEHTHUPOBKHU B MUPE Mpodeccuii U MpoPeCCHOHATbHBIX
MPENNOYTEHUH, YBaKUTEIHHOTO OTHOLLIEHUS K TPYAY;

7) oco3HaHHE CBOEro MOBEICHUS C TOUKHU 3PEHUS OTIACHOCTH MU 0€30MacHOCTH JUIsl ce0st Win
JUIS OKPYKAIOIINX;

8) OCHOBBI 3KOJIOTHYECKON KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBIIUICHUS, TPUOOPETEHUE ONBITA IKOJIOTUYECKH OPUEHTHPOBAHHON
MPAKTUYECKON JeSITEIbHOCTU B dKU3HEHHBIX CUTYAIIUIX;

9) oco3HaHue MOCIEACTBUM U HEMPUATHE BPEAHBIX MIPUBBIYEK (YIOTPEOICHUS aIKOTOJIs,
HapKOTHUKOB, KYpeHHs) U UHBIX (popM Bpena Juist GU3NUECKOro U ICUXUYECKOTO 3/10POBbSI;

10) mpuHsATHE pElIeHH B )KU3HEHHOM CUTYyalluu Ha OCHOBE MEepPEHOCca MOTYyYSHHBIX B XOJ1€
oOyueHus 3HAHUU B aKTyaJIbHYIO CUTYAIIHIO0, BOCTIONHATH JeUIUT HH(POPMAIUY;

11) roTOBHOCTH OTOMPATH M UCIIOJIB30BATH HY>KHYIO HHPOPMAIUIO B COOTBETCTBUH C
KOHTEKCTOM >KU3HEHHOM CUTYalIUU.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MCTAIIPEAMETHBIX PE3YJIbTATOB  BBIACIAKOT 3HAYUMBIC  UIA (bOpMHpOBaHI/I}I
MHPOBO33pPCHUA 06IJ_ICH8.Y‘IHBIC IOHATHA (SaKOH, TCOpHs, MPUHIUII, THUIIOTEC3a, (baKT, CcUCTEMa,
nponecc, OSKCICPUMCHT U I[p.), KOTOPBIC HUCIIOJNB3YHOTCA B CCTCCTBCHHO-HAYYHBIX y‘le6HHX
npeaMeTax U IMO3BOJIAIOT Ha OCHOBC 3HAHUM U3 ATUX MpeaAMETOB (1)0pMI/IpOBaTB MMpEaACTaBJIICHUEC O
LIEJIOCTHOM HaquOﬁ KapTuHC MHpA, U YHUBCPCAJIBbHBLIC y‘le6HHe JIeNCTBUSA (HOSH&B&TCJ’IBHHC,
KOMMYHUKATHUBHBLIC, pCFYH}ITI/IBHBIe), KOTOPBIC o0ecneunBaroT (I)OpMI/IpOBaHI/IC TOTOBHOCTH K
CaMOCTOATCIIbHOMY INIAHUPOBAHWUIO U OCYHICCTBJICHUTIO yqe6H0171 JACATCIIBHOCTH.

MeTanpe;[MeTHme peE3yIbTaTbl OCBOCHUA O6pa3OBaTeJ'ILHOI71 nporpaMmsbl 110 XUMHUH OTPAKAIOT
OBJIAICHUC YHUBCPCAJIbHBIMU 1TO3HABATCIILHBIMU HeﬁCTBHﬂMH, B TOM YHCIJIC:



Ba3oBbIiMH TorMYecKMMH e CTBUSIMU

1) yMmeHHMeM HCIOJIb30BATh MPUEMBI JIOTMYECKOTO MBILIUIEHUS IPU OCBOCHMM 3HAHMM:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATUN (BBLAEIATh UX XapaKTE€pHbIE NIPU3HAKH, YCTaHABJIUBATD
B3aMMOCBS3b C APYTMMHU MOHATUSMU), UCTIOIB30BATh MOHATHS JUIS OOBSICHEHHS OTACIBHBIX (PAKTOB
U SBIICHWI; BBHIOMpATh OCHOBAaHUS W KPUTEPUHM s KIacCU(UKAMH XUMHUYECKUX BEIIECTB U
XMMHMUYECKUX pEeakUui; yCTaHaBIMBAaTb IPUYMHHO-CIEJICTBEHHBIE CBSI3M MEX]IYy OOBEKTaMU
U3YYEHHUS; CTPOUThH JIOTUYECKUE PpACCYXJECHUS (MHAYKTUBHBIE, IEIYKTHUBHBIE, IO aHAJIOTUH);
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHUS;

2) yMEHMEM MPUMEHATh B Ipoliecce NO3HAHUS MOHATUS (IpPEAMETHbIE U METalupeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, WCIOJIb3YEMbIE B XUMHH, [peoOpa30oBbIBaTh LIHPOKO
IIPUMEHSIEMbIE B XUMUU MOJEIbHbIE NPEJICTABIECHUS — XUMHYECKUH 3HAK (CHMBOJ 3JIEMEHTA),
XUMHueckas (opmyna U ypaBHEHHE XUMHUYECKOW peakuuu — TpU pelieHnd YydeOHo-
MO3HABATENbHBIX 33J]a4; C YUETOM 3THX MOJIEIbHBIX IPEICTABICHUN BBISBIATH U XapaKTepU30BaTh
CYILIECTBEHHbIE MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIECTB U XMMHUECKUX PEAKIIHIL;
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEJCTBEHHbBIE CBS3H U MPOTUBOPEUNS B U3Y4aEMBbIX
mpoueccax Y SIBICHUSX; Mpeniaratb KpUTEPUH JJIsi BBISABICHUS OSTUX 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH; CAMOCTOSITENIbHO BBIOMpaTh Crnoco0 pelieHus y4yeOHOM 3anauu (CpaBHUBATh
HECKOJIbKO BAapHaHTOB pEILIEHHs, BHIOMpATh HauboJiee MOIXOASIIUNA C y4ETOM CaMOCTOATEIbHO
BBIJICIEHHBIX KPUTEPHUEB);

ba3oBbIMM Hcciie10BaTe/ILbCKUMH I CTBUSIMHU

3) yMEHHEM HCTIONb30BaTh MOCTABJICHHbIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TaKXKe
B KayeCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TMIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

4) npuoOpeTeHHe OIbITA MO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEJCHUIO YUYCHHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HaOMI0aTh 3a XOJOM IpPOIEcca, CaMOCTOSTENbHO NMPOrHO3UPOBATh €ro
pe3ynbTar, (OopMyIupoBaTh OO0OOLIEHHS W BBIBOABI IO pe3ylbTaTaM IPOBENEHHOTO OIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAHHOM padoTe;

Paboroii ¢ nngopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATh NH(POPMAIUIO PA3INYHBIX BUJIOB U
¢dbopM mpeAcTaBICHUs, MOIYYaeMYI0 U3 Pa3HbIX MCTOYHHUKOB (HAay4yHO-NONYJIApHAs JUTEparypa
XUMUYECKOTO COJIepKaHMsl, CIIPaBOYHbIE MOCOOMs, pecypchl MIHTepHeTa); KpUTUYECKH OLIEHUBATh
IIPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMALIHIO;

6) yMeHHEM NPUMEHSTh pa3IMyHble METO/bI M 3alpOChl IIPU NOUCKE U 0TOOpe MH(POPMALK U
COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOUMBIX JJIsl BBIIOJIHEHUS y4eOHBIX M MO3HABAaTEIbHBIX 3a/1a4
ONpENeNEHHOTO THUMA; HPUOOpPETeHUE OmbiTa B O00JACTH HCMOJIb30BaHUS HMH(DOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIHH, OBIaJ€HUE KyJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHMS PA3JIMYHBIX
IIOMCKOBBIX CHCTEM; CaMOCTOATENBHO BBIOMpaTh ONTHUMAJIbHYIO (OpMYy IpeICTaBJIECHUS
uHbOpMAllMM U WUIIOCTPUPOBATH pelIaeMble 337a4d HECJIOKHBIMU CXEeMaMH, JAuarpaMMaMy,
npyrumu popmamu rpaduKke U UX KOMOUHAIUSIMU;

7) yMeHHeM WHCIOJIb30BaTh M AaHAJIM3MPOBATh B Ipoliecce y4eOHOM M HCCIIeA0BATENIbCKOM
JeATeIbHOCTH HH(POPMALIHIO O BIUSHUM IPOMBIIIIICHHOCTH, CEJIbCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHUE OKPYXKAIOUIEH PUPOJHON CPELIBL;

YHuBepcanbHBIMH KOMMYHHUKATHBHBIMH J1eHCTBUSIMHU

8) yMeHueM 3aJaBaTh BOMPOCHI (B XOJ€ AUANOra U/UIM JUCKYCCHH) IO CYIIECTBY 00CYXAaeMOn
TeMbl, GOPMYIUPOBATH CBOU MPEATIOKEHNS OTHOCUTENLHO BBIMOJIHEHHS TPEUI0KEHHON 3a1a4H;

9) npuoOpeTeHHe OMbITa MPE3CHTALUN PE3YJIbTATOB BBITOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTA
(J1abopaToOpHOro OMbITA, JTa0OPATOPHOM pabOTHI MO HCCIEIOBAHHIO CBOMCTB BEILIECTB, y4eOHOTO
IIPOEKTA);

10) 3auHTEpecOBaHHOCTH B  COBMECTHOM CO  CBEPCTHHKAMH  MO3HABATEIbHOM U
HCCIIEI0BATENILCKOM JIEITETbHOCTH MPH PELICHUH BOSHUKAIONIUX MPOOJIeM Ha OCHOBE y4éTa 00X
MHTEPECOB U COIJIACOBaHUS MO3MLIUN (0OCYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,



KOOpJMHAIUS COBMECTHBIX JEMCTBUI, ONIpeIeNIeHNe KPUTEPHUEB 10 OLIEHKE KaueCTBA BHIIIOJIHEHHON
paboTsI 1 1p.);

YHuBepcaabHBIMH PeryJIATHBHBIMH e CTBUSIMH

11) ymeHuem camOCTOSITENIBHO ONPEAEATh LENU JESITENbHOCTH, IUIAaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIUPOBATh U TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIEITEIBHOCTb, BRIOMpPATh Hanbosee
3 PeKTHBHBIE CIIOCOOBI PEeIICHNs YYeOHBIX U TIO3HABATENFHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISATh
WA KOPPEKTUPOBATH MPEMJIOKEHHBIA AJITOPUTM ACHCTBUM IMPHU BBINOJHEHUHU 33JaHUNA C YYETOM
MOJydCHUs HOBBIX 3HaHMH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUSAX; OLECHUBATH
COOTBETCTBUE IIOJIyYEHHOT'O pe3yJIbTaTa 3asBJICHHON LIEIH;

12) ymeHueM UCNoIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIIOBUM 3aJIJaHUI.

Hamno6o0J1ee 3HAYUMBIMH METANPpEeAMETHBIMHA peE3yJabTaTaMu IJIA oﬁyqamumxcﬂ ¢ 3IIP
ABJIAIOTCH:
Osnaoenue YHUueepcaibHbvimu yueﬁnbmu NO3HABAMEIbHBIMU OCUCHGUAMU.

1)
2)

3)
4)

5)
6)

7

8)

9)

BBISIBJISIT IPUYHHBI U CIIEICTBUS TPOCTBIX XUMHUYECKHX SIBICHUH;

OCYILIECTBIISITh CPAaBHEHUE, KIacCU(PUKAIINIO XUMUYECKUX BEIECTB M0 33 JaHHBIM
OCHOBAHUSIM U KPUTEPUAM JIs YKa3aHHBIX JIOTUUECKUX OTIEpallnii;

CTPOUTH JIOTUYECKOE CYXKJEHHE MOCIIE MTPEIBAPUTENILHOTO aHallN3a, BKIIIOYAIOIIee
YCTaHOBJIEHUE MPUYMHHO-CIIEJICTBEHHBIX CBS3EH;

BBISIBIIAATH AePULIUTHI HHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX Ul PEIIeHHs OCTaBIEHHOM
3a/1auu;

peoOpa3oBbIBaTh HH(GOPMAIIMIO U3 OJHOTO BUAA B APYroi (Talnuily B TEKCT U IIp.);
co3/aBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKU M CUMBOJIbI, MOJIEIH U CXEMBI JIJIs
peleHus yueOHbIX U M03HABATEIbHbBIX 33aJau C IOMOIIBIO [1E€arora;

C MOMOMUIBIO MEJArora NPOBOAUTh XUMHUECKUI ONBIT, HECIIOKHBIA SKCIIEPUMEHT, AJIs
YCTaHOBJICHHsI 0COOEHHOCTEN 00BEKTa U3YUEHUs], IPUUMHHO-CIIEJCTBEHHBIX CBA3EH U
3aBUCUMOCTEN 00BEKTOB MEXK Yy CO0O01;

C MOMOUIBIO MEJArora Uik CaMOCTOATENBHO (POPMYIUPOBATH 0OOOLIECHHS U BBIBOIBI MO
pe3yibTaTaM MPOBEICHHOTIO HAOIIOEHHUS, OTIBITA;

IIPOrHO3UPOBATh BO3MOKHOE PA3BUTHE XUMUUECKUX IIPOLECCOB U UX MOCIEICTBUS;

10) uckaTh win oTOMpPaTh HH(GOPMALIMIO UK TAHHBIE U3 UCTOYHUKOB C YY€TOM MPEI0KEHHON

yueOHOM 3a/1a4M U 3a/IaHHBIX KPUTEPHUEB.

Osnaodenue yHusepcanbHvimu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

1)
2)

3)

4)

OpraHU30BBIBATH Y4EOHOE B3aMMOJICHCTBHE B IPyIINe (ONPEaeiaTh 00Iue ey,
pacnpenensaTh poiiu, 10r0OBapuBaThCs APYT C APYroM M T. 11.).

C TIOMOIIIBIO MEIarora Uik CaMOCTOSATEIbHO COCTABISATh YCTHBIE U TUCHbMEHHBIE TEKCTHI C
HCIOJIb30BAHUEM WJLTIOCTPATUBHBIX MAaTEPHAJIOB JUIS BBICTYIUICHHS IEpEe] ayAUTOPHEH;
OpPraHU30BBIBATH y4EOHOE COTPYIHHUUECTBO U COBMECTHYIO JESITENLHOCTD C YUUTEIEM U
CBEPCTHUKAMH; pabOTaTh HHAWBHIyaIbHO U B TPYIINE: HAXOIUTH 00I1Iee pelIeHue 1
paspemiats KOH(GIUKTHI HA OCHOBE COTJIACOBAHMS MO3UILIUN U YU€Ta HHTEPECOB;
(dbopMynupoBaTh, apryMeHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

OIICHMBATh KAYECTBO CBOETO BKIIaJa B OOIINI MPOAYKT, IPUHUMATE U Pa3/IeNsTh
OTBETCTBEHHOCTb U MPOSBIISTH TOTOBHOCTh K IIPEIOCTABIECHUIO OTYETA MEePE]] TPYIIO.

Osnadenue ynugepcaibHoIMu Y4eOHbIMU PECYTAMUBHBIMU OCUCM BUAMU:

1)
2)

3)

oOHapyXuBaTh U (GOPMYIUPOBATh YUEOHYIO TPOOIEMY, ONIPENIENIATh IeTb YUeOHOM
JeATeNbHOCTH;

BJIaJIeTh OCHOBaMHU CAMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHS pEILIEHUH U OCYIIeCTBICHUS
OCO3HAHHOTO BBIOOPA B yueOHOM U MO3HABATEILHOM 1S TENbHOCTH;

COOTHOCHTb CBOU JECUCTBUS C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYLECTBISATH KOHTPOJIb
CBOEH JIeATEIbHOCTHU B MPOLIECCE JOCTHKEHUS pe3ylbTaTa, ONpeAessTh CHOCOOb! eiicTBUi
B paMKax MpeI0KEHHBIX YCIOBUH U TpeOOBaHUH, KOPPEKTUPOBATH CBOU JCHCTBHS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIHeH;



4)
5)
6)

7

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallU! U MPEUIararh IUIaH €€ U3MECHECHUS;

MPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPU PEIICHUH YUeOHOH 3a/1a4H;
MMOHUMATh MPUYUHBI, 10 KOTOPBIM He OBUT JOCTUTHYT TpeOyeMblil pe3yinbTaT AesATeIbHOCTH,
OTIpEeNIeNATh IO3UTUBHBIC U3MEHEHUS M HAIPaBJICHUs, TpeOyronue fanpHeimei padoTsl,
OCO3HAHHO OTHOCHUTBCA K IPYTOMY YEIIOBEKY, €I'0 MHEHHUIO.

INPEJMETHBIE PE3YJIbTATbBI
B coctaBe mpeaMeTHBIX pe3yiIbTATOB II0 OCBOCHUIO O00SA3aTENBHOTO  COJCpPIKAHUS,

YCTaHOBJIEHHOTO JaHHOW (¢enepasbHONM pabouell MpOrpaMMOM, BBIIEISIOT: OCBOEHHbBIE
00yJaromuMuCs HaydHble 3HAHHSI, yMEHUS U CIIOCOOBI ICHCTBHH, CrienupHUECKUe I TPEIMETHOMI
obnactu «XUMHS», BUIBl JEATEIHHOCTU MO IOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETaluy,
peoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalIUSX.

K kxoHny oOydyenuss B 8 kJiacce npeaMETHbIE pe3yiabTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PaCKphBIBATh CMBICIT OCHOBHBLIX XHMHWYCCKHX MOHSITHH: aToOM, MOJICKYJIa, XUMHWYECKUU
AJIEMEHT, MIPOCTOE BEIIECTBO, CIOMKHOE BEIECTBO, CMECh (OHOPOIHAS U HEOJAHOPOIHAS ),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAas W MOJICKYJIsIpHAs Macca, KOJWYECTBO BEIECTBA,
MOJIb, MOJIIpHAs Macca, MaccoBasl JIOJIsI XMMHYECKOrO OJJIEMEHTa B COEIUHEHUH,
MOJISIpHBIM 00BbEM, OKCHI, KUCIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHYECKas peaKius, KiIacCUPUKAIUs PEaKIUi: PEaKkluu COCAMHECHHS,
peakiuu pa3joKeHus, peakiuy 3aMelIeHNs], peakllui 0OMeHa, 3K30- U SHA0TEPMUYECKUE
peakiuu, TerIoBol 3PGEKT peakiuu, siApO aToma, IEKTPOHHBINA CIIOM aToma, aToOMHas
opOuTanb, paadyc aroMa, XUMHUYECKash CBsI3b, MOJIApHAs U HEMOJspHas KOBAJCHTHas
CBsI3b, HMOHHAas CBs3b, HOH, KaTHOH, AaHHMOH, pPAacTBOP, MaccoBas JOJis BellecTBa
(TIpolIeHTHAsI KOHIICHTPAIIHS) B pacTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMUYECKUX MOHSATHM W MPUMEHATH O3TU
MOHSTHS TPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHUIA;

HCIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBlIeHUs (GOpMyJT BEIIECTB U YpPaBHEHUN
XUMHYECKUX PEaKIINii;

OTPEJENIATh BAJIEHTHOCTb AaTOMOB JJIEMEHTOB B OWMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHUCJICHHUS DJJIEMEHTOB B OHHApPHBIX COCAMHEHUSAX, TPUHAIICKHOCTh BEIIECTB K
ompeNeNéHHOMY KJacCy CcoeAMHEeHWH 1o ¢dopMynaMm, BHJA XUMHYECKOH  CBS3U
(KoBajieHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSIX;

packpbiBath cMmbici Ilepuoamueckoro 3akona J[. M. MengeneeBa: AeMOHCTPUPOBATH
MOHMMAaHHE TMEePUOJUYECKON 3aBHCUMOCTH CBOMCTB XMMHMYECKUX D3JEMEHTOB OT HX
nonoxkenuss B llepuonuyeckoil cucremMe, 3aKOHOB COXPAHEHHMSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yYYeHHs, 3aKOHa ABOTaIpo;

OTMHCHIBaTh U XapakTepuzoBaTh Tabiauunyro ¢opmy Ilepuoanueckoil  cUCTEMbI
XUMHYECKUX DJIEMEHTOB: pa3NuyaTh MOHATHUS «rJaBHas moiarpymnmna (A-rpynma)» u
«mobouynass moarpynma (b-rpynma)», Mamsle u OonblIMe TEPHOIbl, COOTHOCHUTH
o003HavYeHHs], KOTOpble HMerTcs B Tabmuie «llepuonnyeckas cucteMa XHUMHUYECKHUX
sanemenToB Jl. M. MenzaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKUX DIIEMEHTOB (COocTaB U 3apsAl sapa, oOIlee 4YHUCIO DJIEKTPOHOB U
pacrpeeneHre ux Mo 3JEeKTPOHHBIM CIIOSIM);

KIACCU(PUITMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XMUMHUYECKUE
peakuuu (MO YUCIYy M COCTaBy YYacTBYIOUIMX B PEAKUHUM BEIIECTB, MO TEMJIOBOMY

dbdekry);



XapaKTepu30BaTh (OMUCHIBATH) OOLIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIacCOB,  MOATBEpXKJasi  OMNHCAaHUE  TMpPUMEpPaMU  MOJICKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX KAaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBHUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1o (opMyse COCTUHEHHUs, MACCOBYIO JIOJIO BEUIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XMMUYECKOHN PEaKITUu;

MPUMEHSTh OCHOBHBIE OIEpAllMd MBICIUTEIBHON ACSATEIPHOCTH — aHAJU3 W CHUHTE3,
CpaBHCHHE, OO0OOIICHHE, CHCTEMAaTHU3aIUIo, KIACCU(UKALNIO, BBISBICHUE NPHYUHHO-
-CJI€[ICTBEHHBIX CBSI3€M — ISl M3Y4YEHUs CBOMCTB BEHIECTB M XUMHYECKHUX pPEaKIHi,
€CTECTBEHHO-HAayYHbIE METOJbl MO3HAHUS — HAOIIOJCHHE, U3MEpPEHHe, MOJIeITMPOBaHUE,
SKCIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh MpaBWJIaM  [OJB30BAHUS ~ XMMHMUYECKOW TIOCYJI0M U J1abopaTOpHBIM
00opyIOBaHHEM, a TaKXKe TMpaBujaM oOOpalieHHs C BEIIeCTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMH TIO BBITIOJIHEHUIO J1a00PATOPHBIX XUMUUYECKUX OIBITOB IO TOJYYCHHUIO U
coOMpaHHui0 Ta3000pa3HBIX BEMIECTB (BOJOpPOJAa U  KHCIOPOJa), MPUTOTOBIICHHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U
MPOBOJIUTh XHUMHUYECKHE HKCIEPUMEHTHI IO PAaCMO3HABAaHUIO PACTBOPOB IIETOYECH U
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (JIaKMYC, eHOIPTaIEnH, METUIIOPAHK U PyTUe).

K xoHny oOydyenust B 9 kJiacce mpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

pacKpbhIBaTh CMBIC OCHOBHBIX XHMHYECKHX MOHATHUH: XUMHUYECKHW DJIIEMEHT, aTOM,
MOJIEKyJ1a, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BaJCHTHOCTH,
AIIEKTPOOTPHUIIATEIIBHOCTD, CTEIIEHh OKUCIICHUS, XUMHUYECKAs PEaKIHsl, XUMUYECKasl CBSI3b,
TEIJIOBOM 3¢ deKT peakiuu, MOJIb, MOJSPHBIH 00BEM, pacTBOp, DSJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI,  DIICKTPOJIMTUYECKAsT  JHCCOIMAIUS, pPEaKIuh HOHHOro OOMeHa,
KaTaJM3aTtop, XHMHYECKOE paBHOBECHE, OOpaTHMble W HeOOpaTUMbIC PEaKIIHH,
OKHCITUTEIILHO-BOCCTAHOBUTEIILHBIC PEAKI[UH, OKHCIUTEIb, BOCCTAHOBHUTEIb, OKUCICHUE
U BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(pOTEPHOCTh, XHMHUYECKas CBs3b (KOBAJICHTHAS,
WOHHAsl, METaJUINYecKas), KPUCTAUTMYECKasl PEHIéTKa, KOPPO3HsS METAJJIOB, CIUIABBI,
CKOPOCTh XUMUYECKOH peaKinu, MpeaeabHO nonycTiuMas koHienTpanus [1JIK BemecTsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHSTUH M TPUMEHSATH 3TH
MOHSATHS TIPU OMTUCAHUY BEILECTB U UX TPEBPAICHUN;

WCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBJICHUS (POPMYJT BEIIECTB U YpaBHEHU I
XUMUYECKUX PEaKITHIA;

OTIPENICNATh BAJICHTHOCTh U CTEIICHb OKHCICHHS XUMUYECKUX DJIEMEHTOB B COCITUHCHUSX
Pa3IUYHOTO COCTaBa, MPUHAAJICKHOCTh BEIIECTB K OMPENeNEHHOMY KIaccy COeAMHEHUN
mo QopmymnaMm, BHA XUMHYECKOW CBsI3U (KOBaJCHTHAasl, WOHHAs, METAJJIUYecKas) B
HEOPraHMUYECKUX COCIMHEHUSX, 3aps]l HOHA TI0O XUMUYECKOU QopMyIie, XapaKTep Cpeabl B
BOJHBIX PAacCTBOPAX HEOPraHUYECKUX COCAMHEHUU, THUM KPUCTAIUIMYECKON peméTKu
KOHKPETHOTO BEIIECTBA;

packpsiBath cMbich [lepuoanueckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATH €TO
MOHMMAaHKEe: OMHCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuomuueckoit
CUCTEMbI XHMHUYECKUX DJIEMEHTOB: pa3u4aTh MOHITH «TJIaBHAS MOATPYNNa (A-Trpyrmma)y»
u «mobounas mnoxarpynmna (b-rpymma)», mameie u OoiblIMe TEPUOABI, COOTHOCUTH



00O3HaueHMs, KOTOPHIE MMEIOTCS B IEPHOAMYECKON Tabnuie, C  YUCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB W 3apsl sapa,
oOI1ee YMCIO DJIEKTPOHOB M PACIPE/CICHUE UX MO 3JIEKTPOHHBIM CJIOSM), OOBACHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB JIEMEHTOB M MX COCIMHEHUN B Mpeenax
MaJIbIX IIEPUOJIOB M IIIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;
KJIaccu(UIUPOBaTh XUMUYECKHE DSJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA, XUMHUYECKHUE
peaknuu (MO YUCIIy M COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY
3P PexTy, M0 U3MEHEHHUIO CTETICHEeH OKUCIICHHS] XUMUYECKHUX JIEMEHTOB);
XapaKTepu30BaTh (OMHCHIBATH) OOIINE U CTICHU(PIUUECKIE XUMHUECKIE CBOWCTBA MPOCTHIX
M CIIOKHBIX BEIIECTB, TIOATBEPXKIAs OMHMCAHUE MPUMEPAMH MOJEKYISPHBIX W HOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHAM;

COCTaBJISITh YPAaBHEHHUS SJIEKTPOJUTHUYECKON IUCCOUMALMHU KHUCIIOT, WIEJIOYEH U COJIEH,
MOJTHBIE W COKPAUIEHHBIE YpaBHEHUS pEeaKkIuid MOHHOTO OOMEHa, YpaBHEHHS PEaKIWH,
MOITBEPKTAIOIIHNX CYIIECTBOBAHNE TEHETHUECKON CBS3H MEXIY BEIIECTBAMH Pa3IHYHBIX
KJIaCCOB;

pacKphIBaTh CYIIHOCTh OKHCIIUTEIEHO-BOCCTAHOBHUTENBHBIX PEAKIMA  MOCPEICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MPOTHO3UPOBATh CBOWCTBA BENIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYCCKUX IMPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCHTEIHHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMeHTa 1Mo (opMylie COETUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUYECKOM peakiuu;

coOnrofaTh MpaBuja TOJB30BAHUS  XMMHUYECKOHW TMOCYIOM U J1abopaTOpHBIM
o0opy/noBaHHEM, a TakKe NpaBHia OOpAIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIOJHEHHUIO Ja00PAaTOPHBIX XMMHUYECKHUX OMBITOB MO MOJIYYCHUIO U
coOMpaHnIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIUU, IMOATBEPXKIAIOIINE KAYeCTBEHHBIN COCTaB pPa3jMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM NYTEM XJIOPUA-, OpOMHI-, HOIUI-, KapOoHar-, docdar-,
CWJIMKAT-, CyJb(aT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHHMS 1 MOHBI U3Y4YEHHBIX METAJJIOB,
MPHUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAallMd MBICIUTENIBHON NESTENIbHOCTH — aHAJIW3 W CHHTE3,
cpaBHEeHHE, 0000IIeHIe, CUCTEMATH3AINIO, BBISIBICHUE TPUYMHHO-CIICICTBEHHBIX CBS3EH
— JUIS W3y4eHUsS CBOWCTB BEHIECTB M XHMHMYECKUX pEaKIUd, eCTECTBEHHO-HAayuYHBIC
METO/Ibl TIO3HAHUS — HAOIIOJICHHE, U3MEPEHUE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (PeaslbHBIH
Y MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpoOJbH IIpakTHyeck
oOpa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
Xumus —
BakHas 00JIaCTh
CCTECTROSHA bu6moteka [IOK
TECTBO3HAHUSA U
1.1 N 5 2 https://m.edsoo.ru/7f418
MPAKTUYECKOU
37¢c
e TETHHOCTH
YeJIoBeKa
BemectBa u bubnuotexa [JOK
1.2 XUMUYECKHE 15 1 https://m.edsoo.ru/7f418
peakuuu 37c
Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

B )
K;iizxo bu6mmoreka [IOK
2.1 POZ. 6 https://m.edsoo.ru/7f418
ITousttre 00
3¢
OKCHIAX
Boaopon. bu6mmoreka [IOK
2.2 ITonsgrue o 8 1 https://m.edsoo.ru/7f418
KHCJIOTaX U COJIAX 37¢c
Bopa. PactBopbl. bu6mmoreka [IOK
2.3 ITousttre 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHUIX 37¢c
S;;:E{He bubmuoreka [JOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPraHMYeCKHX
. 3¢
COEIUHEHUI
Hroro no paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u Ilepuoguveckasi cucremMa xumuueckux 3aemenTosn /1. U.
MenpaeseeBa. Ctpoenne aToM0B. XUMHYeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbBIE

peakuuu
H o
3;{12) I;I{O;M%CKHH bubmuoreka [JOK
3.1 Tleprommeckas 7 https://m.edsoo.ru/7f418
37
cucreMa 21€




XUMHUYCCKUX
anemenTtoB /1. W.
Menpeneesa.
Crpoenue aToMa

Xumudeckas
CBSI3b. bu6mmoreka [{OK
3.2 OKHCIUTENTHHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEIILH 37c
bIC pEaKIUu
bubmmoreka [{OK
Wtoro no pazneny 15 https://m.edsoo.ru/7f418
37c
bubmmoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBILIEE
KOJIMYECTBO 68
YACOBIIO

[TPOTPAMME




9 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHUE U yriyOrieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7t41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE pPeaKlui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 | bubmuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ['anorensl https://m.edsoo.ru/7f41a636
o | oo e 6
' PYIIIBL: 24P https://m.edsoo.ru/7f41a636
COeIMHEHUs
006
23 snewertron VApynm, Asor, dochopunx |7 | Bumore LOK
' DYIHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
» as xapeil\cszpHcha X;/IIMI/I‘ICCKI/IX . 1 , BuGmmorexa [OK
. JIEMEHTOB -TpyMMbL. YT u
OTeNe VO Py epoi https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHC CBOMCTBA METaILIon https://m.edsoo.ru/7f41a636
39 B . 16 bu6mmoreka [{OK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S https://m,edsoo,ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. eIIeCTBa U MaTePUaJIbl B )KU3HU YEJIOBEKa hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC

N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE

n/n Bcero H3Y4YeHH S

padoTsI padoThbI pecypchl
HNHcTpyKTaxk mo oxpaHe Tpyaa.
1 Hpenf/[}g; XHUMHH. PEJ'H) XI/III)VIyI/JIII/I B 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d210c

’KA3HM JeJIoBeKa. Teja 1 BelecTna.

) IlousTtue o MeToMax MO3HAHUS B 1 bu6moreka [IOK
XUMUH. https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia

3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM).

4 Yuctele BemecTBa u cMecu. CriocoObl | bu6mmoreka [IOK
paszeneHus CMECei. https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK

N https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»

6 ATOMBI 1 MOJIEKYJIBI. 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubnuoreka [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMECHTOB. https://m.edsoo.ru/ff0d2be8

8 [IpocTble U coKHBIE BELIECTBA. 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c¢

9 ATOMHO-MOJIEKYJIIPHOE YYEHHUE. 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50




Xumnueckas popmyina. BaneHTHOCTD

bubmuoreka [JOK

1
0 aTOMOB XMMHUYECKUX DIIEMEHTOB. https://m.edsoo.ru/ff0d2eae
0O .
11 | Omiocumensnan onexynspian BuGnorexa LIOK
Yp https://m.edsoo.ru/f0d323¢
macca.
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEIUHEHUM. https://m.edsoo.ru/ff0d350c
13 KommuecTtBo Benjecta. MossipHas bubnnorexa [JOK
Macca. https://m.edsoo.ru/ff0d5230
bu6moreka [IOK
14 M 1 00 .
OIVIPHBIM ODBEM Ta30B https://m.edsoo.ru/ff0d37fa
bu6moreka [IOK
1 P .
> CHICHHe 3a1a% https://m.edsoo.ru/ff0d3al6
bu6mmoreka [IOK
16 Pemuterne azad. https://m.edsoo.ru/ff0d3b88
17 ®Ou3nvecKrue U XUMHUYECKUE SIBICHHUSL. bu6mmoreka [IOK
XHUMHYECKUE PEAKITUH. https://m.edsoo.ru/ff0d5708
18 XUMHWYECKHE YPAaBHEHUSA bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0d3f34
19 THnbl XUMHUYECKUX pPEAKIIUU bubmmorexa [TOK
peariu. https://m.edsoo.ru/ff0d40c4
| D o
t YPaBHex https://m.edsoo.ru/ff0d4290
XUMHUYECKUX PEaKIUH.
)1 PereHie 3a1aT bubmuoreka [JOK
CILICHHE 3a/1ad. https://m.edsoo.ru/ff0d448¢
b K
22 Pemenue 3agauy. nommorexa [O

https://m.edsoo.ru/ff0d4614




M.B. JIoMOHOCOB — y4eHBIN

bubmuoreka [JOK

23 HIMITOTIEAHCT. O6O6erHHe 1 https://m.edsoo.ru/ff0d497a
CHUCTeMaTH3aIrs 3HaHHH.
24 KonTtposnsHast padora Ne 1 bubnuorexa [JOK
«BemiecTBa 1 XUMHYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4790
)5 Bosnyx. Kucnopon- anemeHnt u bubnuorexa [JOK
npocroe BemecTBo. O30H. https://m.edsoo.ru/ff0d4c4a
26 duznyeckne 1 XMMUYECKHEe CBOMCTBA bubmmoreka [IOK
kucaopoaa. OKCumpl. https://m.edsoo.ru/ff0d4ae2
7 CrocoObI MoTy4eHusT KHCJIOPO/Ia. bubmuorexa [JOK
[Ipumenenue kucaopoa. https://m.edsoo.ru/ff0d4dd0
)3 TennoBoit 3¢ ekt xumuueckon bubnuoreka [JOK
peaKkmuu. https://m.edsoo.ru/ff0d4dd0
[TpakTuueckast padota Ne 3
29 «l?lonyquHe u I():06I/IpaHI/Ie Bubnuorexa LIOK
. https://m.edsoo.ru/ff0d50d2
KHCJIOPOJIa, U3YYCHHUE €TO CBOHCTBY.
30 Boaopon — sneMeHT u mpocToe bu6mmoreka [IOK
BeniecTBo. Haxoxaenue B mpupo/e. https://m.edsoo.ru/ff0d4dd0
31 ®Ou3ndecKnue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
BoJiopona. [Ipumenenue Boopoa. https://m.edsoo.ru/ff0d4{42
[IpakTrueckas padora Ne 4
32 «IIT)OJIyquI/Ie u I:o6HpaHPIe BOJIOpOJIa bubmotexa [OK
N ’ https://m.edsoo.ru/ff0d542e
W3Y4EHHUE ero CBOMCTBY
13 KUCTOTEL bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0
34 Cormit. bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708
35 DOu3nvecKrue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK




BO/IBL. https://m.edsoo.ru/ff0dS87a
36 OcnoBanwst. [Tonstue 06 bubnmoreka [JOK
UHIUKATOpax. https://m.edsoo.ru/ff0d59e2
37 PactBopbl. MaccoBas 1o BelecTBa bubnuorexa [JOK
B pacTBOpe https://m.edsoo.ru/ff0d5b40
[IpaxTnueckas padota Ne 5
18 «IIpuroToBieHHE pacCTBOPOB C bubnuoreka [JOK
onpeeNEHHON MaccoBOM oei https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILIECTBAY
39 KonTtponsnas pabora Ne2 o teme bubnuoreka [IOK
«Kucnopona. Bomgopoa. Bogay. https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaus, bubmuorexa [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e
A1 [Tosnydyenne u XuMHUYECKUE CBOMCTBA bubmuorexa [JOK
OKCHJIO.B https://m.edsoo.ru/ff0d664e
4 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d67ca
43 [Tonydenune n XuMHUYECKHE CBONCTBA bubnuoreka [JOK
OCHOBaHUH. https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
44
HOMEHKJIATypa. https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuorexa [IOK
KHCJIOT. https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa
46 cnocoébll3 nl(l)nyq)eHH;I XI/IMI/I‘IZEKI,/IG bubnmorexa HOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBA.
47 IIpaktuyeckas pabora Ne 6. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4 1O TECMC

https://m.edsoo.ru/00ad9b7c




«OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX

COCJIMHEHU Y.
I'enermyeckas CBI3b MEX
48 KJIaccaMu HeOpFaHI/I‘IeCKI/II;y bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHCHUI.
I'enermyeckas CBI3b MEX
49 KJIaccaMu HeopraHqucmf(y bubmmorexa LIOK
. https://m.edsoo.ru/00ad9cb2
COCTMHCHMIA.
50 O06o01enre U cucTeMaTu3arus bubnuoreka [JOK
3HAHHM. https://m.edsoo.ru/00ad9ela
KonTponbraas padota Ne3
51 "OCH(I))BHHG KJ‘II;CCI)I HEOPraHUYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9ffa
COCTUHCHUI
[TepBbie MOMBITKH KiIacCUpUKAITIT bubmuorexa [JOK
52
XHMHUYECKHX JIEMEHTOB. https://m.edsoo.ru/00adas52¢c
[Tepuonnyueckuii 3aKOH U
53 [Tepuonnueckas cucrema bu6mmoreka [IOK
XUMHUYECKnX deMeHToB 1. 1. https://m.edsoo.ru/00adas52c¢
Meunpeneena
bu6mmoreka [JOK
>4 Crpoenne atomo. Hsotomr https://m.edsoo.ru/00ada342
CtpoeHue AIEKTPOHHBIX 000JI0UeK
55 anMOB 3JIeMeHT1;B [Tepuoanueckoit bubmorexa [OK
https://m.edsoo.ru/00adabbc
cuctemsl /1. Y. MeHaeneeBa
XapakTepucTUKa XUMUYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHUIO B bubmuoreka [JOK

ITepnoanueckoii cucreme /1. U.
MeHpeneeBa

https://m.edsoo.ru/00ada824




. . MenneneeB — y4€HBIN,

bubmuoreka [JOK

37 NeAaror U rpax/J1aHuH ! https://m.edsoo.ru/00ada96e
| oo
HpoBepotHas paGora https://m.edsoo.ru/00adb33c
59 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB | bubnuorexa [JOK
XUMHYECKHX AJICMEHTOB https://m.edsoo.ru/00adb486
bubmmoreka [IOK
60 Homast xiireckas cossb ! https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHas CBS3b. 1 bubmorexa LIOK
https://m.edsoo.ru/00adac34
2 KoBanenTnas nossipHast XuMu4eckas 1 bubnuoreka [JOK
CBSI3b. https://m.edsoo.ru/00adaab8
3 | aoms Kommcrmmemmnr |1 BuSmoresa LIOK
Bcepoccuiickas mpoBepounas paborta bitps://m.cds00.ru/Muduab8
bu6mmoreka [IOK
64 CTeneHb OKHCICHHS. ! https://m.edsoo.ru/00adae28
65 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC 1 bu6mmoreka [JOK
peaKkuu. https://m.edsoo.ru/00adb076
66 O00011IeHIE U CUCTEMATHU3ALIUS 1 bu6mmoreka [JOK
3HAaHUM. https://m.edsoo.ru/00adb076
67 O00011IeHIE U CUCTEMATHU3ALIUS | bu6mmoreka [JOK
3HAHUH . https://m.edsoo.ru/00ad9cb2
68 O06o01IeHre U cucTeMaTru3arus | bubmuoreka [JOK
3HAHUM. https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
HHcTpyKTaXk mo oxpaHe Tpyaa.
Ilepuoauueckuii 3aKoH U
| ep o 8 ecKas crcTeMa | bubmmoreka [{OK
MEPUOINYECKast CHCTEM
pHOA https://m.edsoo.ru/00adb59e
XUMHUYeCKnX deMeHToB J1. Y.
Menneneena.
3aKOHOMEPHOCTH B H3MCHECHUH
) J— P U 1 BuGmmotexa IIOK
BOWCTB XUMHYECKUX DJIIEMEHTOB B
https://m.edsoo.ru/00adb6b6
Tepuoaax.
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
3 1
HEOPraHUYECKUX BEILECTB. https://m.edsoo.ru/00adb7e2
Bunpl xXuMuueckoil CBS3U U THIEI bu6mmoreka [IOK
4 . 1
KPUCTAJUTMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
KontponpHas padora Nel
5 «IToBTOpEHHE OCHOBHBIX Pa3/ICJIOB 1 1
Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bu6mmoreka [JOK
peaKIui. https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMHUYECKOM bubnnoreka [JOK
7 1
peaKIuu. https://m.edsoo.ru/00adbe9a
2 IloHsTHE O XUMHYECKOM | bu6mmoreka [JOK
PaBHOBECHH. https://m.edsoo.ru/00adc28c
9 OKHCIUTETBHO- | bu6mmoreka [JOK

BOCCTAHOBHUTCJIbHBIC PCAKITNH.

https://m.edsoo.ru/00adcade




Teopust IEKTPOTUTHIECKOU

bubmuoreka [JOK

10 JTMCCOITHAITAH. https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHUS peaKLMil. Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuorexa [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JTIACCOITHAITHH.
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmmorexa LIOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JTUCCOIHAITIH.
14 [TonsiTue 0 TUAPOITU3E COJIEH. bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o00meHNe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HaHUM. https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 <<1£)6H_ICHI/IG BKCHpepI/IMeHTaJ'IBHLIX bubamorexa LHOK
https://m.edsoo.ru/00addbfa
3a7a9»
KontponbHas padota Ne2 mo teme
17 «INEKTPOIUTHYECKAS bubnuoreka [JOK
IUCCOLMAINI. XUMUYECKUE https://m.edsoo.ru/00addecO
peaKI B paCTBOPAX»
OO0m1as XxapakTepHCTHKA raJIOrSHOB.
18 XI/III-\]/[-II/IIISCIfI/Ie CBI())ﬁCTBa Ha MpUuMepe bubmorexa OK
https://m.edsoo.ru/00addfe2
XJiopa.
COJ'IjIHaSI KHUCJI0Ta, XHMUYECKUE BuGmiorexa 1IOK
19 CBOMCTBA, MOJyYEHHUE,

IIPUMCHCHUC.

https://m.edsoo.ru/00ade104




[Ipaktuyeckas padora Ne 2

20 «ITonmyueHue CoNsTHON KUCTIOTHI buomiorexa LIOK
. . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
BrrunciieHus Mo ypaBHEHHSIM
21 XUMHUYECKHX peazﬁnﬁ, €CJIM OJINH bubnuotexa LIOK
https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE.

2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmmoreka [{OK

VIA-rpynmsl. https://m.edsoo.ru/00ade64a
. bubmmoreka [{OK

23 Cepa u ee coiicTra. https://m.edsoo.ru/00ade64a
CepoBoopo/i, CTpOCHHE,

24 (bnla)nqefmll)e i’ XI/II;II/I'—ICCKI/IG bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTB.a
Oxcuapl cepnl. CepHas KHCIOTa
25 (bnsnjecxnre) u xm\fmqecme ’ bubamorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHE.
[Tpon3BOACTBO CEPHOM KUCTOTHI.

26 XUMHUYECKOE 3arpsi3HEHUE bubmuoreka [JOK
OKpY’Karolen cpeibl https://m.edsoo.ru/00adec8a
COCTMHCHUSIMU CEPBI

7 Brruncnenune maccoBoii noau bu6mmoreka [JOK
BBIX0/1a MTPOJIYKTa PEAKLIUH. https://m.edsoo.ru/00adec8a
OO0mras XxapakTepuCTHUKA 3JIEMEHTOB
VA-rpymmsl. A30T,

28 pacanZ)ycr;paHeHHe B IIpUpOJIE, bubmmorexa HOK

https://m.edsoo.ru/00adeeab
(buznuecKkrue U XuMUYeCcKHe
CBOMCTBA.
29 AmMuak, ero pusnyueckue u bubnunoreka [JOK




XMMHMUYECKUE CBOMCTBA, NOJIyYEeHUE
U IPUMEHEHUE.

https://m.edsoo.ru/00adf004

[Ipaktuyeckas padora Ne 3 o teme

30 «[lonyyeHne aMmMuaka, U3y4eHue Brbmiorexa LIOK
. https://m.edsoo.ru/00adf180
€ro CBOMCTBY.
31 A30THas KHCIOTa, € PUu3nuecKue u bubnuorexa [JOK
XUMUYECKHUE CBOMCTRBA. https://m.edsoo.ru/00adf306
bubmmoreka [IOK
32 oMt aMMORI. https://m.edsoo.ru/00adf518
®docdop. Oxcua pochopa (V) u
33 (bocgof))Haﬂ Kan(cl))Ta,q)q)pljsn(qe)cme u bubmorexa LIOK
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyUYCHHE.
14 MunepasnbHbie y100peHus. bubnuoreka [JOK
3arpsi3HeHUE MIPUPOJIHOUN CPEIbI . https://m.edsoo.ru/00adfc20
Vrunepon, pacipocTpaHeHue B
35 npnpf))n: E)I/ISI/II‘)IGCKII)/IG u Bubnuorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA.
36 Oxkcunpl yriaepoja, ux pusndeckue bubmuoreka [JOK
Y XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
. bu6mmoreka [JOK
37 YroiIbHas KHEIOTa H e€ cONH. https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4
18 "[TomyueHue yriaekuciioro rasa. bubnuoreka [IOK
KauecTBeHHas peakiusa Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
IlepBoHayvanbHbIE MOHATHUS 00 bu6nuoreka [IOK
39
OPraHUYeCKHUX BEIIECTBAX. https://m.edsoo.ru/00ae054¢e
40 KpemHunii u ero coennHeHus. bubnunoreka [JOK




https://m.edsoo.ru/00ac080a

[Ipaktuyeckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIbHBIX

bubmmorexa [IOK

4 3a7a4 no teme «BaxkHeimme https://m.edsoo.ru/00ae0bf2
HEMETaJUThl K KX COSTUHCHUS.
KonTpoapHas Ta Ne
42 <<](3)aX<II){()CJ;Iij€ fliffloeTﬁH:jI IEIOH:(eMe brommorexa HOK
https://m.edsoo.ru/00ae0el18
COCTUHCHUS.
OO01as XxapakTepucTUKa
43 XUMHUYECKHX JIEMEHTOB — bu6moreka [IOK
MeTaiioB. du3nyecKkre CBOMCTBA https://m.edsoo.ru/00ael103e
METALJIOB.
m XuMHYECKHE CBOMCTBA METAJIJIOB. bu6moreka [IOK
CruaBbl. https://m.edsoo.ru/00ael 156
OO6mme cnocoObI MOTyICHUS
MeETaJIOB. BeraucieHus mo
45 YpPaBHEHUSAM XUMHUYECKUX PEaKIUi, Bubnuorexa LOK
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH.
46 [ToHsiTue 0 KOPPO3UU METAILIIOB. Bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 [[{emounbIe METAIEL. Bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 CoequHeHHus MIEJIOYHBIX METAJIOB. bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeNbHBIC METAILIBI. bubmorexa HOK
https://m.edsoo.ru/00ael5e8
50 Baxnelmme coeIMHEHNUST KaIbIIHSL. bubmuoreka [JOK




https://m.edsoo.ru/00ael5e8

O0001IEHHUE U CUCTEMATU3 AL

51 N
3HAHUH.
50 JKEcTKOoCTh BOBI M CIIOCOOBI €& bu6mmoreka [{OK
yCTpaHEHHUS. https://m.edsoo.ru/00ae1886
53| "iEommoons souptmmermmn c Bnmmorexa [1OK
e — https://m.edsoo.ru/00aelaed
. bubmmoreka [{OK
>4 AJTIOMHHHIH. https://m.edS(I)_E).ru/Oanl c64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA. https://m.edsoo.ru/00aelc64
bu6moreka [IOK
36 Aereso https://m.edsi.ru/Oan1d86
bubmuorexa [JOK
37 (CocpReHns Kere3a. https://m.edsi).ru/Oan35e6
58 O6o6nvleHI/Ie U CUCTEMATU3ALINS
3HAHHM.
[IpakTuueckas padota Ne 7.
59 Pemenue skcnepuMeHTaIbHbBIX bubmuoreka [JOK
3a7a4 1o teme «Bakuelimniue https://m.edsoo.ru/00ae3de8
METaJIBl U UX COCAUHCHHUS
60 Perrenue 3amau. bubmorexa HOK
https://m.edsoo.ru/00ael1750
61 O6o6nvleHI/Ie Y CUCTEMAaTH3AIHS
3HAHUH.
6 KonTponeHas padota Ne4

« MeTabl M UX COSIUHECHUS.




63 BemecrBa u matepuaisl B | bubmuoreka [IOK
IOBCEIHEBHOM KU3HU YEIOBEKA. https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHNE bubnuorexa [JOK

64 . 1
OKPYKaIOILIEH CPEeJIbl. https://m.edsoo.ru/00ae4270

65 Ponbe xumuu B perieHnn | bubnuorexa [JOK
HKOJIOTUIECKUX MTPOOIIEM. https://m.edsoo.ru/00ae4270

66 O06o00meHre U CHCTEMaTH3aITHS | bubmmoreka [IOK
3HaAHUMH. https://m.edsoo.ru/00ae0d0a

67 O06o00meHre U CHCTEMaTH3aITHS | bubmmoreka [{OK
3HaHUH. https://m.edsoo.ru/00adb33c

68 O06o0meHe U CHCTEMaTH3aITHS 1 bu6moreka [IOK
3HaHUH. https://m.edsoo.ru/00ad9cb2
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBOoHaYanbHBIE XUMHYECKHAE TIOHSATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX MOHATHUI: aToM,
MOJIEKyJla, XUMHUYECKHH D3JIEMEHT, INPOCTOE BEIIECTBO, CJIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAs aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas IOJS XHMHYECKOTO
JJIEeMEHTa B COEAMHEHUHU, MOJISIPHBIM OOBEM, XUMHYECKas peakiius,
KnaccuuKamus — peaknuid:  peakluH  COCAWHEHHS,  PeakKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakuuu OOMEeHa, OJK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBoOp,

MaccoBasi 10151 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsl) B pacTBOpe

1.2

HUITIOCTPpHUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX HpeBpaHleHI/IfI

1.3

HCIIOJIB30BaTh XHUMHNYCCKYI0O CHMBOJIMKY MJIsI COCTAaBJICHHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATb CMBICJI 3daKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE pPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B peaKkI[H BEUIECTB, 110 TeMJI0BOMY 3D (eKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYJFIDHYHO U MOJISIDHYIO MACChI

BCIICCTB

1.8

BBIUUCIISIT MACCOBYIO JOJIIO XHUMHYECKOTIO 3JICMCHTA II0 (I)OpMy.He




COCIUHCHMS,

1.9

BBIYUCIIAATH MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHUSA — HaOIIOJICHHE,
U3MEpEeHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJIEHHBIN )

[To Teme: «BaxHelmue npeacTaBUTEIM HEOPIraHUYECKUX BEIIECTBY

2.1

PaCKpbeIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TIOHSTHH: OKCHun,

KHucCjoTa, OCHOBAaHUC, COJIb

2.2

ONpCACIIATh NPUHAMIICIKHOCTh BCIICCTB K Ol'IpeI[eJ'IéHHOMy KJ1aCcCy

coemHeHu! no popmyaam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTB HCOPTaHNYCCKHEC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBa
BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEp)KJasi ONHCAaHUE MpPUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKINNA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PAa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh MpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7ab0opaTOpPHBIM 00OpPYIOBAaHMEM, a TaK)Ke MpaBHJIaM OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C ONpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHKPOBATh U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB MIEJIOYEH W KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, heHondTanenH, METUIOPAHK U IpyTue)

2.7

IIPOBOIUTH paC‘IéTH 0 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

Ilo Tteme: «llepumomuueckuit 3axkoH u Ilepmoauyeckas cucrema
xumuyeckux snemeHtoB JI. W. MengeneeBa. CtpoeHue aTomoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC peakuum»

3.1

pacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ () (0) aToMa, aTOMHas 0p6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKasd CBA3b, IOJISIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,

QJICKTPOOTPULIATCIIBHOCTh, HOHHAasA CBsA3b, HWOH, KaTUOH, A4aHHOH,




CTCIICHb OKHCJIICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

33

ONHCHIBATh U XapakTepu3oBaTh TabnuuHyro ¢Gopmy Ilepmonnmueckoit
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3Iu4aTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u  «mnoOouHas mnoarpynna (brpynma)y,

«MaJIbIe» U «OOJIBIINE) Nneprnoabl

34

packpsiBaTh cmbici Ilepmommueckoro 3akona JI.M. Menneneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B HepHOI[quCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0OO3HAauYEHHUs, KOTOpbIE HMEIOTCS B  TabmuIe
«Ilepmogmyeckass  cucrema  XxumMuuyeckux  anemenroB  JI.W.
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsija  snapa, oOliee dYHcio

AJIEKTPOHOB U paclpeeNieHue X M0 MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUSA OJIEMCHTOB B 6I/IHapHI)IX

COCAUMHECHUAX

3.7

OTIpENeNIATh BUJA XUMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KJIACC

Kox
NpoBepPsieMOro
pe3yabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo M XumMudeckas PCaKmus»

1.1

pacCKpbIBaTb CMbBICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HECEIJICKTPOJIUTBI, JJICKTPOJIUTHUYCCKAA AUCCOoIUalud,
pCakiiukn HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIINTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'IeHTHa}I, HOHHas,
MeTaJ’IJ’II/I‘{eCKaH), KpUCTaJlNINYCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTb

XUMHUYECKOMN pCaKkuuunu




1.2

HWILUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA H

NPUMCHATH 3TU IIOHATUA MPHU OIIMCAaHNUU BCHICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS DJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH W COJIEM, IIOJIHBIE M COKpALEHHBbIE YpaBHEHUS DPEaKLUd

MOHHOI'O 00OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCJIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOMN pEeaKINU

Ilo Temam: «Hemeramnel U ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (ONMUCHIBATh) 00LIME U ClIEHU(PUIECKHE XUMUYECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHMCAHUE
MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TEHETHUYECKO CBS3HN MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTHU MPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX
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cleoBaTh MpaBWIaM TOJ30BAHUS XMMUYECKOW TOCyIoll H
nabopaTopHbIM OOOpPYIOBAaHUEM, a TAKXKE IMpaBWiIaM OOpalleHus ¢
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYCHHIO M COOMpaHHIO

ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPIKIAIONIME KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: pPACMO3HABATh ONBITHBIM MMYTEM XJIOPHU-,
Opomuza, wuoauna, kapObonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IMMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpYXKaroIIas cpear»

3.1

pPaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHYCCKUX MMOHSTHI: HI[K

BCIICCTBA; KOPPO3Us METAIIIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluu MBICIUTEIbHON NE€ITENbHOCTH —

aHaJIM3 W CHHTC3, CpPAaBHCHUC, 0606I_HCHI/IG, CHUCTEMATHU3alluIO,




BBISIBJICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — Ui M3y4CHUS
CBOWCTB BEILECTB M XUMHUYECKUX PEAKIUN; €CTeCTBEHHOHAYYHbBIC
METOJbI TO3HAHUSI — HAONIOIEHUE, H3MEpPEHUE, MOJACIUpPOBaHUE,

9KCIEPUMEHT (PEATbHBIA U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM YE€JIOBEKA. XHUMHUS B CUCTEME HayK.
Tena un BemecTtBa. PU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI © MOJICKYIJIBI. Xnmnueckre »dieMeHTBl. CHMBOJBI XUMHYECKHX

251eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumunyeckas (popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHasE MOJIEKYIIIpHAs Macca. MaccoBas 10l XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHClIa CTPYKTYPHBIX €IWHHUIl BemiectBa. Pacuérsl mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKUE SBICHHS. XHUMUYECKass peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMUueckue ypapHeHus. Kinaccudukanus

XMUMHYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYJIOH, C TIPaBUIIAMH
paboThl B JjabopaTopur W npuéMamMM OoOpalieHus C  J1adopaTOPHBIM
00OpyJOBaHMEM, H3YYCHHE U OIUCaHUE (U3MUECKUX CBOWCTB 00pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYecKux (IUIaBJIICHHUE BOCKa,
TasHUE JIbJIa, pACTHPAHHUE caxapa B CTYIKE, KMIICHUE M KOHJICHCAIIMS BOIbBI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKaTMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHMCAHHE
OPU3HAKOB TMPOTEKaHWsS XUMHUYECKMX peakiuid (pa3joxkeHHe caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTHl C XJIOPHIOM Oapusi, pa3iokKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHE Keie3a C PaCTBOPOM

conmu meau(1l), u3yuenue cnocoboB pazaeneHus cMeceil (C MTOMOIIbI0 MarHuTa,




¢uibTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OYMCTKH NOBAPEHHOU cOJH, HAOIIOEHUE U OIIMCAHUE PE3YIbTATOB IPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACChI, CO3JaHUE MOJCIIEH

MOJIEKYII (IIapOCTEPKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopon — amemMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, (Gu3nyYecKkrne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B J1a0OpaTOpuul M TMPOMBIINIICHHOCTH. KpyroBopot

KHcIopoa B pupoae. O30H — alioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUECKON peakliny, TEPMOXUMHUECKUE YPaBHEHMUSI, IK30-
U SHAOTEpMHUUYECKUE peakiuu. TOIMBO: yroib U MeTaH. 3arpsisHEHUE BO3AyXa,

ycuJieHUe MapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxoxkJIeHne Boaopoaa B IPHUPOJE,
¢usnueckre W XUMHUYECKHE CBOMCTBa, IPHUMEHEHHE, CIIOCOObI TOJTydEeHHUS..

Kucnors! u conu
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Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznueckue CcBOWcCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
Haceimmennsie 1 HEHACHIIIEHHBIE PAaCTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jisi BelleCTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B NpUpOJie W B JKU3HU 4eloBeka. Kpyrosopor
BOJIbI B TpHUpOAE. 3arps3HeHHWe NPUPOAHBIX BoJ. OxpaHa W OYMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coenuHennid. Oxcuapl. Kiaccudukanuys
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecolieoOpazyromue. Homenknarypa okxcuaoB. Duiznueckue M XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBanuil. dusnyeckue U XMMUYECKHUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kucior. dusznueckue u
XUMHYECKHE CBOMCTBa KHUCIOT. Psang aktuBHoctu MetauioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3znueckre W XMMHUYECKHME CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, MOJydeHHE, COOMpaHHe, paclo3HaBaHUE U HM3Yy4YeHUE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJECUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB W OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacro3HaBaHUE M M3Y4YEHHE CBOWCTB BOJOpoJa (TOpPEHHE), B3aUMOJICHCTBUE
BoJiopoaa ¢ okcugoMm menu(Il) (Bo3MOKHO MCTIOIB30BAaHUE BHICOMATEPHAIIOB),
HaOmoJieHne 00pa3lioB BEIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C pPA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHONM MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMu (HaTpUEM M KaJbI[EM)
(BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEI0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHHS
OKpack WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoyell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBopoM CepHON KHCIOTHI, KHUCIOT C
METaJJIaMU, PEaKIMi HEUTpaIn3alu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTaljla JpYyTMM U3 pacTBOpa COJH, pelIeHHe
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelnine kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepunoauueckuii 3akoH u [leproaudeckas cucTeMa XMMHYECKUX 2JIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIILHBIC PCaKIINHN

3.1

[lepBpie MOMBITKH KJIACCUPUKALMU XUMHUYECKUX 3ieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHbIE U IIENIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ylT amdoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepunoanueckuit 3akoH. [leproanyeckas cucreMa XuMUYECKUX 31eMeHToB [[. 1.
Menpaeneena. KopoTkonepuonas u JUTMHHOIIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICIT TOPSAKOBOIO HOMEpA, HOMEPOB

Iepruoaa U rpymuiibl 3JICMCHTA
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CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB




IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA MO €ro MojoxeHuro B [lepuoanueckoii cucreme .M. MenaeneeBa
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3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepumonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. .M. MenneneeB — y4€Hbld U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuum. HpOHGCCI)I

OKHCJICHHS B BOCCTaHOBJICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHUAA LHUHKA C PACTBOPAMH KHCIOT H
[IeJ04Yel, TPOBEICHUE ONBITOB, WIUTFOCTPUPYIOIIUX MPUMEPBI OKUCINUTEIBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokeH!sl, COETUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMma XuMH4eCKUX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3jeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XAMHUYECKOH CBSI3H. THIIBI KpUCTAJUINYICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K Ppa3JM4YHbIM  KJacCaM  HCOPraHUYCCKUX COCI[I/IHGHPlﬁ,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peaklui 10 pa3IuyHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4YaCTHUIO Karaimu3aropa). OK30- M DHJAOTEPMUYECKUE  PEaKIIuH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOophl, BIMAIOIIME HA CKOPOCTh XHMHYECKOM pEaKIMM U IOJIOKECHHE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE  pEaKLUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui C HCIOJIb30BAaHUEM METOJAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoi cBszu. Crenens auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIMTHI.
Peakiun monHoro oOMeHa. YCIIOBUSI MPOTEKAHMS PEAKIIMHA MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBaHMH ¥ COJEH B CBET€ TPEACTABICHUH 00 dJIEKTPOJUTHYECCKON

nucconuanuu. KauectBeHHble peakunu Ha HOHBL. [[oHsATHE O THAPOIU3E CoJeit

1.7

XUMHUYECKUH HKCICPUMEHT: O3HAKOMIICHHE C MOJEISIMHU KPHUCTAUTMICCKUX
PEmETOK HEOPraHWYECKUX BEHIECTB — METaNIOB W HeMeTayuioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUs); UCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIuH OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeJoYer u cosieii (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMe OCaJiKa, BBIJCICHHE ra3a,
o0Opa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUINX HPUMEPbl OKHCIHTEIbHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMi (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHUN);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUI

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC ¢ MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

Consnas KHUCJI0Ta, XUMHWYCCKHE CBOI>'ICTB8., MOJIy4CHUC, IPUMCHCHUC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelume XJIOpuabl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHTOoB VIA-rpymmbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHN OKHucieHuss. CTpoeHue U PU3NIECKUe CBOMCTBA
IPOCTBIX BEIIECTB — KHUCJIOpOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK NPCACTABUTCIIN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIO0Ta, (bHBI/II-IGCKI/IG W XAMHYECKHE CBOMCTBa
(oOmuMe Kak mpeAcTaBUTENs Kiacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO Cloco0a IMOJIyd4eHHUs CEpHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeMHEHUH B MpUpoje. XUMHUUYECKOe
3arps3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHHS

2.3

OOmiasi xapaktepucTuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTpPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUS. A30T, pacipoCTpaHEHUE B IPUPO/IE,
(u3mveckne U XuMHUIeckrne cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK,
ero (usmyeckre M XMMHUYECKHE CBOMCTBA, MOJy4deHHe M npumeHnenue. Conu
aMMOHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, TMPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yNOOpeHMil. XUMUYEeCcKoe 3arpsa3HEHHE OKpYXKarollei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)
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docdop, amnorponHsie Mogupukanuu (ochopa, Gu3NUESCKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u docdhopHas kucnora, QuUUYECKHe Hu
XHUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIUIEpOJ, aJIOTPOIHBIE
MoIUGUKAIMK, paclpocTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. Okcuasl yrieposa,
uxX (uznyeckue M XMMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

NOJIY4YCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3AaHHBIC C OKCHUIOM




yraepona(IV); rumnoresa rno0anbHOr0 MOTEIUICHUS] KIMMAara; MMapHUKOBBIN
addekr. YrompHas KuUCIOTa W €€ CONMU, WX (PUIUYECKHE M XUMHUYCCKHE
CBONCTBa, TONydeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[TepBoHauanbHBIC TIOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAMHCHHSIX
yriepoga (MeTaH, 3TaH, STHJICH, AaleTWICH, STaHOJ, TJIHIEPHH, YKCyCHas
kuciora). MIx coctaB m xumuyeckoe crpoeHue. [lonstne o Ouonormdecku
BOKHBIX BEIIECTBAX: MXHUpPax, OCNKax, yIIeBoJaX — W HMX pOJIM B IKHU3HU
YeloBeka. MarepualbHOe CIWHCTBO OPraHWMYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IOJIyu€HUE U
npuMenenne. CoenvHeHHus KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCHOJIB30BaHUE B
ObITY, METUIIMHE, MPOMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, Xene300eroH. [IpobGnembr Oe3omacHOTO

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMHUYECKUN JKCMEPUMEHT: H3y4eHHE OOpa3IOB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPHU/I-
WOHBI W HAOJIOJCHUE TMPU3HAKOB WX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(hM3UYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U UX COCAMHEHHUH (BO3MOKHO
WCITOJIb30BaHME BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpasiaMu XJIOPHIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUANIOB); HAOMIOJIEHHWE TIpoliecca
00yriMBaHMUs caxapa MoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4YeHUE XUMHUYECKHX CBOMCTB pa30aBICHHON CEPHOU KUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoaeHue mpu3Haka e&
MPOTEKaHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJACOMATEpPUAIOB), 0Opa3lamMu
a30THBIX U (HOCHOPHBIX yHOOpeHUil; moaydeHue, coOupaHue, paco3HaBaHue 1
M3yYeHUE CBOWCTB aMMHaKa; IMPOBEJICHUE KAuE€CTBEHHBIX pPEAKUMA Ha HOH
aMmMoHHMsT u  (docdar-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPHUPOBAHHOW a30THOM KUCIOTHI C MEABIO (BO3MOMXHO
WCIIOJb30BAHUE BUJEOMATEPUATIOB); HU3YYEHHUE MOJENEH KPUCTATUTMYECKUX
pemérok anmMasa, rpaduta, GQyiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HABAHUE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAadeCTBEHHBIX peakiuii Ha KapOoHAT- M
CIWJIMKAaT-UOHbl U M3yYEHUE INPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IPOJAYKLUHENH CHUIMKATHOM MPOMBIIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Merannsl 1 ux COCINHCHUA

3.1

OO01as XapaKTepUCTHKA XMMHUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauindeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsDKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOICTBa MeTayioB. OO0mue crnocoObl MOITy4eHUs
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTauibl: MOJOKeHHEe B [lepuomnyeckod cucTeME XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; cTpoeHHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue 1 XUMHUYECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCUABI HaTpusd U Kanus. [IpuMeHeHue WIeNOYHbIX METAUIOB M HX

COeIUHEHNN
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[llemouyHo3eMenbpHbIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHHUE B
[Tepuonunueckoit cucteme xuMuueckux anemenToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJIeHHE B mpupojae. PU3NUeCKHe W XUMHUUYECKHE CBOMCTBA
MarHus W Kajablius. Bauelue coeauHEHUs KaiabIlus (OKCHJ, THIPOKCH],

conn). JKEcTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(bOTepHLIC CBOMCTBa OKCHJa U THAPOKCHU A

AJIFOMHHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux 3nemeHToB JI.1M.
MenpneneeBa; CTpOEHHE aToMa; HaxoxIaeHue B npupone. Ddusznueckue u
XMUMHUYECKHe CBOMCTBa jxeneza. Okcupl, TUApokcuiasl u conu skenesa(ll) u

xene3a(Ill), ux cocra, CBONCTBA U MOJy4YeHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUSL OKCHJA KajdblUsg M HATpus C BOJOM  (BO3MOXHO
KCIIOJb30BAHUE BHJIEOMATEPUAIIOB); HCCJIEAOBAHUE CBOWCTB MKECTKOW BOJbI;
mpolecca TOpEHHs Kejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEAKIIM HAa MOHBI
(Marnus, Kanblus, adoMuHus, nuHka, skenesa(ll) m sxemesza(Ill), menu(Il);
HaO0JIIO/ICHUE U OMMCAaHUE IMPOILIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMU HATPUS,
Kamusg U Kadblusg  (BO3MOXHO  HMCIOJIb30BaHUE  BHJIEOMATEPHAIIOB);
rccneaoBaHue aM(OTEpHBIX CBOWCTB THUAPOKCHAA ATIOMHHUS U THAPOKCH]IA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIILHBIX 3a/1a4 10 Teme «BaxHelme MeTaibl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa u maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHre BEUIECTB U
XUMUYECKUX peakinuii B ObITy. [lepBas moMoms MpU XUMHUYECKUX OXKOTaxX M

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MPOIYKTHI UX MEpepaboOTKU, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3ydyeHHe 00pas30B MAaTepHaAIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON NPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SIBJIEHUM MPUPOJbI, TNOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 0O0JaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIell KyIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUHN CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJax IMO3HAHHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON JESITENbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHMSIX
XMMHUYECKON HayKd, 4YTO MO3BOJIMT OOYy4aroIIMMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHanbHON AeSITeTbHOCTH
U cAenaTh OCO3HAHHBIM BBIOOP XMMHUU KakK MPOGUIBHOIO MpeaMeTa

U NEepPeX0/ie Ha YPOBEHb CPEHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIHOYACT:

2.1

BOKHEHININE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DJIEMEHT, aToM,
MOJIEKYyJIa, BEUIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISAPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUUd COCIUMHEHUs, pEeaKUUu Ppas3JIoKEHUs, peaKuu
3aMeIIeHUs, peakluu OOMeHa, TerioBoi 3(h(deKT peakuuu, 3K30- U
SHIOTEPMHUYECKHE DPEAKIMH, PACTBOP, MAaccOBas JOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBAsl A0S M MPOLIEHTHAs! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMaA, SHCK’I'pOHHHﬁ 0 aToMa, aTOMHas




opOuTanp, pagdyc aToMma, BaJEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTajuIhyecKasi,
MOJIEKYJISIpHas), WOH, KAaTUOH, aHMOH, SJIEKTPOJIMT U HEDJIEKTPOJIUT,
JNEKTPOJINTUYECKAsT ~JAUCCOLMALS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peaKluH,
CKOPOCTh XUMHYECKOW peakumu, kKatanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEopHs, TEOPUS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHal 1

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYmuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTBl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHKOB YIIIEBOJOPOIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTs OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XUMHYECKHUX ITPOLECCOB HA OPraHMU3M UYCJIOBCKA W OKPYKAIOIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUC HHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeaMETOB

3.3

HaJIN4MC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peuiceHus y‘Ie6HO—H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O

A3bIKa XUMHUHWU OJI1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YPaBHEHUM  XMMHYECKMX  pEaKUUH; OCHOBAMM  XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBHnaiibHOI)

YMeHue oOBACHATH CBsI3b MOJIOXKEHHUs 3r1eMeHTa B [lepuoandeckoit

CUCTCMEC C YHCIOBBIMU XApPaAKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB MW 3apsja sijapa, oOlee Yucio
9JIEKTPOHOB), pPAaCHpEleICHUEM OHIIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaJIbIIU
[IpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX TEpPHOJAX U TJIABHBIX
MOJTPYINax) ¥ JIEKTPOHHOTO CTPOCHHS aTOMa
7 YMeHue kmaccupuIimpoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOpPraHWYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKLINN
8 YMeHue onpeaensTh:
g1 BAJICHTHOCTh M CTENEHb OKHUCJICHHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsil
' HOHA
g2 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUIMYECKOW CTPYKTYpHl B
' COCTUHCHHIX
8.3 XapaKTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIIh
9 YMeHne XapakTepu30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOI, rpadur, aamas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUHA, KU, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOpPOB (BOJA,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPOJ, OKCHAbI M THUIPOKCHJbI
5. MetamoB [-ITA rpynm, amromunus, meau (II), umuka, xeneza (II u
' III), okcuap! yrnepona (II u 1V), xpemuus (IV), azora u gocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THasd,
(docdopHas, yroapHas, KpeMHUEBasE KUCIOTa U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaThb CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHU4YeCKUX BEUIECTB
104 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHue BIUUCITh (IPOBOANUTD PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MaccOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEeM Ta30B
" [0 YPAaBHEHUSM XHMHYECKUX PEAKIUNH M HAXOJIUTh KOJUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAaHUE) NIPU U3YYECHUH BEIIECTB U
' XMUMHUYECKUX SBIIEHUH; yMmeHHe chOopMylIupoBaTh MpolieMy u
MPEIIOKUTH ITyTU €€ PEIICHUS
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCEHEBHOM JKU3HH, MPABUIAMH TIOBEICHUS B LENIX COepeKeHUs
123 3I0pOBb M OKpYXKarolled NPUPOJHON Cpellbl; MOHMMAHUE Bpena
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OMPEAeNEHHBIX
BEIIIECTB, COCOOOB YMEHBIIEHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume nmpakThyeckux HaBBIKOB IUIAHUPOBAHMS M OCYIIECTBICHUS
CIIELYIOINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XUMUUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHUs cMecer

13.3

MOJIydEHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOICTB; IOJIyd4CHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) ans OMpeNENICHUST XapaKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIECTB
Pa3IUYHBIX KJIACCOB; M3YUYEHHE B3aUMOJICUCTBHS KHCIOT C METaJJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH W HEPACTBOPUMBIMH
OCHOBAHUSIMM, COJISIMH; TIOJy4EHHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a1a4 1o TemMaM: «OCHOBHBIE KJIaCChl
HEOPraHMYECKHX COEIMHEHUI»; «INEKTPOIUTHYECKAS
mucconuanusay; «Baxkuelimmne HeMeTalbl M HUX  COEOUHEHUN,

«Baxxnennue MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO0 OOMEHA; KauyeCTBEHHBIC PEaKIMH Ha
HNPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaxX HOHBI: XJIOPHA-, OPOMH/I-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJllOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), HuHKA

14

YmMmenne:

14.1

MMPEACTABJIAATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U NIPOLECCaAMU, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IPpHUYHHbBI MHOFOO6pa3I/I${ BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3esieHust cMeceit

1.2

ATOMBI © MOJICKYJIBI. Xumuyeckre saeMeHThl. CHMBOJBI XMMHUYECKHUX DJIEMEHTOB.

HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCT aTOMOB XMMHUYECKHX d3JeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKoH IIOCTOSIHCTBA cocTaBa BerlecTB. OTHOCcUTENbHAA aToMHasx Macca. OTHOCUTEIbHAS

MOJICKYJIApHas Macca. Maccosas J0JI1 XUMHYCCKOI'O 3JIEMEHTA B COCAMHECHNU

1.5

KonunuectBo BeniectBa. Mosb. Monsipaas macca. MossipHblil 00b€M razoB. Bzaumocss3b

KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

DuU3NYECKME W XUMHUUYECKHE SIBJICHUS. XUMHUUYECKash peakuus U €€ MPHU3HAKU. 3aKOH

COXpaHCHUSA MACChbl BEIICCTB. XuMmudeckure YpPaBHCHUA

[Tepuonnueckuii 3akoH u llepuoamyeckas cucrema XumMuudeckux siaeMeHToB JI.H.

MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonuueckuii 3akoH. Ilepumoandeckas cucrema XuMuU4Yeckux odneMeHToB J[.M.
MenneneeBa. [leproapr u rpymnmbl. @U3HUECKHI CMBICT TOPSIAKOBOTO HOMEPA, HOMEPOB

nepuoaa v rpynribl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aTtoMHbIX siaep. M3otombl. nektpoHbl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKUX 3eMeHTOB Ilepuonndeckoii

cuctemsl JI.11. MenaeneeBa

2.3

3aKOHOMepHOCTI/I B M3MCHCHHHM CBOMCTB XHMHMYECKHX DJIEMEHTOB IICPBLIX TpéX
ICPUOAOB, KaJINs, KAJIbIHA (pazu/lyca aATOMOB, 3JICKTPOOTPHULATCIIbBHOCTH, MCTAJITIMYCCKUX
U HEMCTAIMYCCKUX CBOﬁCTB) n ux COG,Z[I/IHCHI/Iﬁ B COOTBCTCTBHH C IIOJIOKCHHCM

3JICMCHTOB B HepI/IO,HI/I‘IeCKOﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB

Crpoenue BelecTa

3.1

XuMHu4ecKas CBA3b. KoBanenTHas (HOJIHpHa}I 151 HeHOHﬂpHaﬂ) CBA3b.
QHCKTpOOTpI/IHaTCHLHOCTI) XHMHUYECKUX 3JIEMEHTOB. MoHHas cCBs3b. MeTammmyeckas

CBA3b

3.2

Tunel KPpUCTATNINYCCKUX peHIéTOK (aTOMHa}I, HNOHHAasd, MeTaHHI/I‘-IGCKaSI), 3aBUCUMOCTD

CBOMCTB BEII[ECTBA OT THUIIA I(pHCTB.J'IJ'IH‘-ICCKOﬁ pCI_I_IéTKI/I U BUJA XUMHUYECKOM CBSI3HU

Baxueiiiune NpEACTAaBUTCIIN HCOPIraHUYICCKHUX BCILCCTB. Hemerannel 1 uX COCIUHEHUS.




Mertannsl 4 ux COCANHCHUA

Knaccudukanus ©w  HOMEHKJIATypa  HEOPraHUYECKHX  COCAMHCHHN:  OKCHJIOB

(conmeoOpasyroiue: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) M HECOJICOOpasyIomIue;

1 OCHOBaHUH (LIENOYM U HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KUCIOPOACOJAEpKAIIUE U
OECKUCIOPOIHBIC, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIBIX)
12 du3nyecKue U XUMUYECKHE CBOICTBA MPOCTBIX BELECTB-HEMETAIJIOB: BOJOPO/a, XJI0Pa,
' KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
dusznyeckue M XUMHUUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-METAJJIOB: JIUTUSI, HATPHS,
4.3 KaJlisi, MarHusl U KajbIUs, aIFOMUHUS, XKeJe3a. DIEKTPOXUMUYECKUN Psil HAPSDKSHUI
METaJlJIOB
a4 dusznyeckue W XUMHUYECKHE CBOMCTBA BOJIOPOJHBIX COCAMHEHUNW HEMETAJIOB:
' XJIOPOBOJOPOJIa, CEPOBOJOPOIa, AMMHUAKA
45 dusndeckrue U XUMUUYECKHE CBOMCTBA OKCUI0B HemeTauioB: cepsl (IV, VI), azorta(ll, 1V,
' V), docdopa(Ill, V), yrnepona(Il, IV), kpemuausa(IV). [Tonydenre OKCUI0B HEMETAIIOB
16 Xumnueckue cBoiictBa okcunoB: metauioB [A-IIIA rpynn, nunka, meau(Il) u xenesa(ll,
' III). [Tony4yeHne OKCUI0B METAIIOB
XWMHUYECKHE CBOMCTBA OCHOBAaHWHW H aM(OTEPHBIX THAPOKCHUIOB (Ha MpuUMeEpe
4.7 TUAPOKCHUIOB aJTIOMHHHUS, XKenie3a, IuHKa). [lomyuyeHune ocHoBaHWUN W aMQOTEpPHBIX
TUAPOKCUIOB
OO0mue XuMHUYECKHEe CBOMCTBA KUCIIOT: XJIOPOBOJAOPOHOM, CEPOBOJOPOHOM, CEPHUCTOM,
4.8 CEpPHOM, a30THOM, PochopHOH, KPEMHHUEBOU, YroabHOH. OCOObIE XMMHUYECKHUE CBOMCTBA
KOHIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT. [lomydyenne Kucior
4.9 OO61ue xuMHUYecKue cBoiicTBa cpenHux coneil. [lomyyenue coneit
410 [Tonyuenue, cobupanue, pacro3HaBaHuE BOAOPOAA, KUCIOPOJa, aMMHAaKa, yrJIEKHCIOTO
' ra3a B J1abopaTtopuu
111 [Tonyuenue amMmmuaka, CEpHOI U a30THOM KUCIOT B MPOMBIIIICHHOCTH. OO0IIHe crnocoobl
' MOJIy4EHUS] METAIIJIOB
4.12 I'eneTnyeckas CBs3b MEXKIY KJIacCaMU HEOPraHUYECKUX COCAMHEHUIA
5 XUMUYECKUE peaKluu
Knaccudukarus XUMUYECKUX PEAKIU MO Pa3IMYHBIM MPHU3HAKAM: TI0 YHCIY U COCTaBYy
5.1 YYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY 3P QEKTy, O U3MEHEHHUIO CTereHel
OKHUCIICHUS XUMUYECKUX 3JIEMEHTOB
- TemmoBoit >hdekr XUMUYECKOW peakIuy, TEePMOXUMHYECKHE YypaBHEHUS. OJK30- H
' SHIOTEPMHUUECKHE peakiuu. TepMOXuMUYecKrue ypaBHEHUS
5.3 OKHCIIUTENbHOBOCCTAHOBUTENbHBIE  peakiuu. OKUCIUTENId UM BOCCTAHOBUTEINH.




[Iponeccsl OKHUCIICHUS u BOCCTaHOBJICHHS. ONEeKTPOHHBIN Oananc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pcakuuun

Teopust >neKTpoONUTHYECKOM aucconuanvud. KaTtvoHbl, aHUOHBL DIJIEKTPOIUTHl U

> HEINEKTPOJUTHL. CUIIbHBIC U ClIa0bIe 3JEKTPOJIUTHL. CTEneHb JUCCOIHAIITT
55 Peakuuu nonHoro oomeHa. YcinoBusl IPOTEKAHUs peakuii HOHHOTO OOMEHa, MOJIHbIE U
' COKpAIEHHBIC HOHHBIC YPABHCHUS PEAKITUi
6 XUMUS U OKpYXarolas cpeaa
BemectBa u Matepuansl B TOBCETHEBHOM KU3HU YelloBeKa. bezonacHoe ucnoyib30BaHue
6.1 BELIECTB M XHMMHUYECKUX peakuuil B nabopatopuu u ObiTy. IlepBas momouis npu
XUMHYECKUAX 0XKOTaX U OTPABIICHUSX
XUMHYECKOE 3arps3HEHUE OKpYKaromied cpeabl (KUCIOTHBIE TOXKIU, 3arpsi3HEHHE
6. MOYBHI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI ero mpenoTBpamenus [IpenenpHas momycTuMast
' korneHTpamus BemecTB (IIJK). Poas xumum B penieHUH SKOJOTHYECKHX MPOOIEeM.
Ycunenne napHUKOBOTo 3G deKTa, pa3pylieHue 030HOBOTO CIIOS
[Ipumenenue cepwl, a3ota, Gocdopa, yriepoaa, KpeMHHUS U HX COCAUHEHHUH B OBITY,
63 MEIIUIIUHE, POMBIIIJICHHOCTH B CEITbCKOM XO03siicTBe. [[puMeHeHrne MeTasioB U CIUIaBOB
' (cTanp, 4yryH, MIOpaTlOMHHHN, OpOH3a) B OBITY M MPOMBIIIUICHHOCTH WX COCIWHEHUH.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3UU
64 [IpupoaHble UICTOYHUKHU YTIIEBOAOPOIOB (YroJib, MPUPOAHBIN a3, He(PTh), MPOIYKTHI MX
' nepepaboTku (OEH3UH), UX POJIb B OBITY ¥ MPOMBIILIEHHOCTH
[lepBoHavanbHble MOHATHA 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHHUSAX YIJepoja
65 (MeTtaH, 3TaH, STWJIEH, AalleTWICH, JTaHOJ, TJIMLEPUH, YKCycHas kuciora). [lomstue o
' OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OeNKax, yriaeBoJax — U UX POJH B KU3HU
YeJIoBeKa
7 Pacuérsr:
7.1 o GpopMynaM XUMUYECKHX COCTMHEHUIN
7.2 Macchl (MacCcOBOM) I0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKHM YPaBHEHUSIM
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