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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1o XMMHM Ha ypOBHE OCHOBHOI'O 00OILEr0 0Opa30BaHMsI COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOW MPOrpaMMbl OCHOBHOIO
oOwero oopazoBanus, npeacrasieHHbIx B PI'OC OO0, a Takke Ha OCHOBE pabouei MporpaMMBbl
BOCIIUTAHUSA W C YYETOM KOHUENIMHU MpenofaBaHus ydyeOHOro mnpeamera «XUMHS» B
oOpaszoBaTeabHBIX Oopranusamnusax Poccuiickoit deaeparum.

[IporpaMmma mo XuMuM Aa€T TOPEACTABICHUE O IIE€NIAX, OOILIEH cTpaTeruu OoO0y4yeHwUs,
BOCIUTAHUS W DPA3BUTUS OOYy4aIOIIMXCA CPEICTBaMU Y4e€OHOro MpeaMeTa, yCTaHAaBJIMBAET
00s3aTeNIbHOE MPEAMETHOE COAEpKAHUE, MPETyCMAaTPUBAET paclpeAesieHue ero mno KjiaccaM u
CTPYKTYPUPOBAHHME IO pa3ziesiaM U TeMaM MPOTrpaMMBbI 110 XUMHH, OIIPEIESET KOJIMYECTBEHHbIE
M KA4YeCTBEHHBIE XapaKTEPUCTHKU COAEP)KAHUS, PEKOMEHAYEMYIO IIOCIEAOBATEIBHOCTD
U3YYECHUS XUMUU C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH yueOHOTO
Mpoliecca, BO3PACTHBIX OCOOEHHOCTEN 00yUaloIMXCsl, ONPEAENISIeT BO3MOKHOCTH MpeaMeTa JJis
peanu3anuu TpeOOBAHMI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa30BaHusl, a TaKKe TPeOOBAHUI K pe3yJibTaTaM 00y4eHUs] XUMUU
HAa YpOBHE IeJed U3y4YeHHUs TMpeIMeTa M OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOU
JESTETLHOCTH 00YUaIOIIErocs M0 OCBOCHUIO yUeOHOTO COJIEpPKaHUSI.

3HaHWe XUMUHU CITY>KUT OCHOBOM 17151 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIEToCs, €ro
MPEACTABICHUI O MAaTEPUATILHOM €ITMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT POPMUPYEMbIE XUMUEH
MIPEACTABJICHHS O B3aUMONPEBPALEHUSAX SJHEPTUU U 00 IBOJIFOIIMHU BEUIECTB B IPUPOAE, O MyTIAX
pelieHuss TH00ajdbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM U FKOJIOTMYECKOi 0e30MacHOCTH, MPoOIIeM 3paBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaan3alid BO3MOXHOCTEH JIsi caMOpa3BUTHS U (POPMUPOBAHUS KYJIBTYPbI
JMYHOCTH, €€ 0011el U GyHKIIMOHATIBHONW TPAaMOTHOCTH;
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BHOCHT BKJIaJl B (POPMHPOBAHUE MBIIIIEHHUSI U TBOPUECKUX CIIOCOOHOCTEHN 00ydaromuxcs,
HaBBIKOB HMX  CAMOCTOSITEIbHOW  Y4YEOHOW  JI€ATEIbHOCTH, OJKCIEPUMEHTAIbHBIX U
UCCJIEI0BATENbCKUX YMEHUWA, HEOOXOAMMBIX KAaK B IIOBCEJHEBHOM JKW3HHM, TaKk U B
po(heCCUOHATIBHON JAESITEIbHOCTH;

3HaKOMUT CO CHEUU(UKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPOIBI M YETIOBEKA, SABIISETCS OTBETCTBEHHBIM 3TAllOM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON rpaMOTHOCTH O0yYarouIuxcs;

CrocoOCTByeT (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K MpPHUPOJAE, K 4YEJIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOTMYECKOE OOpa3oBaHUE
00yJaroImmxcs.

JlanHble HampaBlieHUS B OOyYEHUM XUMHH OOECIEUMBAIOTCS CHEUU(DHUKON colep KaHus
y4eOHOro MpeaMeTa, KOTOPBIM SIBIAETCA NEAAaroruuyeckd aJanTUPOBAaHHBIM OTPAXKEHUEM
0a30BOI HAYKM XMMHUU Ha ONPECIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa30BaHUS OPUEHTHPOBAH HA OCBOCHUE
00y4aroIMMHUCS CUCTEMbI IEPBOHAYAIBHBIX MMOHATHH XUMUHU, OCHOB HEOPIraHUYECKON XUMHUU U
HEKOTOPBIX OTJAEIBHBIX 3HAYMMBIX TOHATUNA OPTAHUYECKON XUMUH.

CtpykTypa conepx’aHusi IpOrpaMMbl IO XMMUU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ uszydeHuro. CopeprkaHue CKIIAJBIBACTCS W3 CHUCTEMBI IOHATUH O XMMHUYECKOM
AJIEMEHTE M BEUIECTBE M CHUCTEMbI MOHATUH O XUMHMYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHW30BaHbI 10 MPHUHIUITY ITOCIEAOBATEIBHOTO PAa3BUTHS 3HAHWK HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona 1. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOH CBSI3H;

— IPEJICTaBICHUN 00 3IEKTPOIUTUYECKON TUCCOLMALIMU BEIIECTB B pacTBOPaXx.

TeopeTndeckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HMIIMPUYECKH IIOIYYECHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEIbHO OT OJHOTO YPOBHS K JIPYroMmy,
BBINIOJHSAS (DYHKUMU OOBSACHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOKHOCTEH
IIPAKTUYECKOIO PUMEHEHUS U NTOJyYEHHUS N3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XHMHH CIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XMMHMYECKOM COCTaBIAIOLIECH HAYyYHOW KapTUHbBI MHUpAa B JIOTUKE €€ CUCTEMHOW IIPUPOABI,
LIEHHOCTHOT'O OTHOLIEHUS K HAYyYHOMY 3HAHMIO M METOJAM MO3HAHHUs B HayKe. M3yuenue xumun
OPOUCXOAUT C TPUBJICUYCHHEM 3HAHUH M3 paHee W3YUYCHHBIX YYEOHBIX MPEAMETOB:
«Oxkpyxatomuii Mup», «buosorud. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipu u3ydeHnr XuMuu IPOUCXOAUT (POPMUPOBAHNUE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUUECKON EATEIbHOCTH YEI0BEKa U KaK OAHOIO
U3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3afaua yueOHOro MmpeaMera COCTOMT B (pOPMUPOBAHUU
CHUCTEMbl XMUMUYECKUX 3HAHUU — BaKHEUIINX (PAaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKHUX
IIOJIO)KEHUM, JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKu, B
NPUOOIIEHUH K HayYHBIM METOJIaM MO3HAHUS IPU U3YUYEHHUH BEIIECTB U XUMUYECKUX PEaKLUi,
B (OPMUPOBAHMM U PA3BUTHH TO3HABATEIbHBIX YMEHUH M HX NPUMEHEHHUH B Yy4eOHO-
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MO03HABATENLHON U y4eOHO-UCCIEeI0BATEIbCKON NEATeTbHOCTH, OCBOCHUHU MPaBUII 0€30M1aCHOTO
oOpalieHus C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipn m3ydyeHun XUMHH Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHHS Ba)KHOE 3HAYCHHE
npuoOpes Takue 1eld, Kak:

— (hopMupoBaHKME MHTEIUIEKTYaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO,
COTPYJHHMYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PELICHUH, CIOCOOHON aJanTHpOBaThCA K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKoe MPHOOIIeHHEe OO0yYarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEIIbHOM  JEATENIbHOCTH, HAyYHBIM  METOJaM  I[IO3HaHUS,
(GbopMUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrnieyeHue YyCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYyYarOIMMUCA OIbITa
pPa3HOOOpa3HOW AEATENbHOCTH, MO3HAHUSA U CaMOMNO3HAHUS, KIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMITETEHIIN ), UMEIOIIUX YHUBEPCATbHOE 3HAYCHUE /IS PA3TUYHBIX BUIOB JIEATEILHOCTH;

— (hopmupoBaHue 001IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
YuCJie YMEHUN OOBSCHATH U OLICHUBATh SIBJICHUS OKPYXAIOIEro MHUpPA, UCIOIb3Ysl 3HAHUS U
OMBIT, TOJIYYEHHbIC MPU H3YUYCHHH XUMUMU, TPUMEHATh HUX MOpPH pEUICHUU NOpodjeM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM AEATEIBLHOCTH;

— (popmupoBanue y 00ydaronuxcsi 'yMaHUCTHUECKUX OTHOIICHUHN, MOHUMAaHUs [IEHHOCTH
XUMHUYECKUX 3HAHUH JUJIs1 BBIPAOOTKU HKOJIOTMYECKHU 1I€JIECO00pa3HOro MOBENEHUS B OBITY U
TPYJAOBOW JEATEIBHOCTH B LIEISAX COXPAHEHHUSI CBOETO 3J0POBbSI M OKPYXKAIOWIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBALMK K O0YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCTTUTAHUIO
Ha OCHOBE YCBOCHHs OOILEYEIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
po( IS U HAMIPABIEHHOCTH JTaJIbHEHIIIETO O0yYEHHUSI.

OO61iee 4yncIo 4acoB, OTBENEHHBIX IJI MU3yUYEHHUS XMUMHHM Ha YPOBHE OCHOBHOT'O OOILETO
oOpasoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce — 68
4yacoB (2 Jaca B HEJEINIO).

Ocoovie oopazosamenvhusvle nompedonocmu ooyuarowuxca c 3I1P.
O6mmmu 111 Bcex oOyuwatomuxcsi ¢ 3[IP  sBiusroTCS TpPyAHOCTH TPOM3BOJILHOM

CaMOpPETyJISIIMM, 3aMEJICHHBIA TEMII M HEPABHOMEPHOE KauyeCTBO CTAHOBJICHUS BBICHIMX
MCUXUYECKUX (DYHKIMNA, MOTHUBAIIMOHHBIX W KOTHUTHUBHBIX COCTABIISIFOIIMX ITO3HABATEIHHOU
nesitenbHOCTU. {1t 3HaunTenbHON yactu oOyyatomuxcs ¢ 3I1P TunuyeH neguuuT HE TOJIbKO
MO3HABATENbHBIX, HO M COLHUAIbHO-NIEPLENTUBHBIX W KOMMYHHKAaTHUBHBIX CIOCOOHOCTEH,
HEPEJIKO COMpPSDKEHHBIM ¢ mpobjieMaMu TMOBEACHHUS W 3MOLMOHAIBHOM pEeryysilud, 4YTO B
COBOKYITHOCTH 3aTPYJHSET UX MPOAYKTUBHOE B3aUMOICHCTBUE C OKPYKAIOIIUMH.

IIpu opranuzanuu OOy4yeHMs Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CIEIyeT
YUUTBIBaTh OCOOEHHOCTH MO3HABATEIBHOIO PAa3BUTHS, SMOIMOHAIBHO-BOJIEBOW U JIMYHOCTHOM
cdepsl o0yuatomuxcs ¢ 3I1P, cnenuduky ycBoeHUs: UMK y4eOHOTO MaTepHaa.

Jns oOyuatomuxcsa ¢ 3IIP, ocamBaronux AOOII OOO, xapakTepHbl ClEAYIOIIUE
crienuduyeckre oOpazoBaTebHbIE TOTPEOHOCTHU:
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NOTPEOHOCTh B ajanTaluu U AU(PepeHIupOBaHHOM MOAXO0JE K OTOOpY coaepkKaHMs
OpPOrpaMMHOTO MaTrepuaja Y4YeOHBIX TMPEAMETOB C YUYETOM OCOOBIX 00pa30oBaTeNIbHBIX
notpebHocTel U Bo3MOXHOcTel oOyuaromuxcsi ¢ 3[IP Ha ypoBHEe OCHOBHOTO 00IIETO
o0Opa3oBaHus;

BKJIFOUEHUE KOPPEKIIMOHHO-Pa3BUBAIOIIETO KOMIIOHEHTa B Mpolecc OOydeHUs Ipu
peann3anui  00pa30BaTEIbHBIX MPOrPaMM OCHOBHOTO OOIIEro oOpa3oBaHHs C y4YETOM
MIPEEeMCTBEHHOCTH YpPOBHEH HA4aJbHOTO W OCHOBHOTO O0IIero o0pa3oBaHUs; pa3BUTHE U
KOPPEKIHS MPUEMOB MBICIUTEIbHON NEATEIBHOCTH U JIOTUYECKUX JIEHCTBUM, COCTABISIONIUX
OCHOBY JIOTMYECKUX MBICIUTENbHBIX ONEpaluii, pacUIMpEHUEe METANpeIMETHBIX CHOCOO0B
y4e0HO-II03HABATENIbHOMN J1€ATENbHOCTH, 00ECTIEUNBAIOIIUX MTPOLIECC OCBOEHUSI POTPaMMHOTO
MaTepuana,

NPUMEHEHHE CHEIHATbHBIX METOJOB W TPHUEMOB, CPEACTB OOYYCHHsS] C Yy4eTOM
ocoOeHHOCTEeM ycBoeHus oOydaromumcs ¢ 3I[IP cucrembl 3HaHHMI, yMEHUN, HaBBIKOB,
KOMIIETEHIMH (UCIIOJIb30BAHUE «IIOIIATrOBOCTI MPH MPEIbABICHUHM YUYEOHOTO MaTepuaia, Ipu
pEIIEHUN NPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad M JKU3HEHHBIX CHUTyaluid; NpUMEHEHHUE
QJIITOPUTMOB, JTOTIOJTHUTEIHHON BU3YaIbHON MOJACPKKHU, OTIOPHBIX CXEM MPH PEIIeHUH y4eOHO-
MO3HABATENbHBIX 3a/lad U paboTe ¢ yueOHOUl uHpopMalmeil; pa3HOCTOPOHHSS MNpopadoTKa
y4eOHOro MaTepuana, 3aKperieHUe HaBBIKOB M KOMIETEHLIUNA MPUMEHUTEIBHO K Pa3iIMYHbIM
KU3HEHHBIM CUTyallUsIM; YBEJIMYEHHE [JOJU NPAKTUKO-OPHUEHTHPOBAHHOIO MaTepuaa,
CBSI3aHHOTO C )KM3HEHHBIM OTIBITOM IMOAPOCTKA; pa3HOOOpa3ue M BApUaTUBHOCTH MPEAbIBICHUS
1 00BSACHEHMS y4eOHOro MaTepHalia Ipu TPYAHOCTIX YCBOEHUS U NepepadOTKu HH(pOpMaLK U
T.J.);

opraHmsanus  o0pa3oBaTEIbHOTO  IPOCTPAHCTBAa, pabdoyero Mecra, BpEMEHHOU
opranmsanuu o0pa3oBaTeNIbHOM cpelbl € Y4YeTOM NCUXO(PHU3NYECKUX OCOOCHHOCTEM U
BO3MOKHOCTE oOyuaromierocst ¢ 3[IP (nHauBHIyanbHOE MPOEKTUPOBAHHE OOpPa30BATEIbHOM
Cpeapl C Yy4YeTOM TMOBBIMIEHHOW HWCTOIMAEMOCTH U OBICTPON YTOMIIIEMOCTH B TpOIlEcCe
UHTEIJICKTyaJIbHOM ~ JIeSITENIbHOCTH,  CHIDKEHHOM  paboTOCIOCOOHOCTH,  CHUYKEHHOMU
MPOU3BOJIBHON PEryJIliii, HEYCTOMUYMBOCTH MPOU3BOJIBHOTO BHUMAHUS, CHKEHHOTO 00beMa
NaMsTH U MOHM)KEHHON TOYHOCTH BOCIIPOU3BEACHNUSA);

CHelnyagbHas TOMOIIbL B PAa3BUTUU OCO3HAHHOW CaMOPETYISALWU JCSITEIbHOCTH U
MOBE/ICHUS, B OCO3HAHMHM BO3HUKAIOIIUX TPYIHOCTEH B KOMMYHUKATHBHBIX CHTYaIUsX,
MCIOJIb30BaHUU TPHUEMOB 3MOILMOHAIBHOM CaMOpPEryysluyd, B MNOOYKIECHUH 3alpalivBaTh
MOMOIIb B3POCJIOTO B 3aTPYAHUTEIbHBIX COLUANBHBIX CUTYalUsX; LIEJICHANPABICHHOE Pa3BUTHE
COITMAJILHOTO B3aUMOJIeUCcTBUs oOy4aronuxcs ¢ 3I1P;

y4eT (pyHKIIMOHAIBHOTO COCTOSHUS IIEHTPATIbHON HEPBHOW CHUCTEMBI M HEHPOJAMHAMUKH
INCUXUYECKUX TponeccoB oOyuarommuxea ¢ 3[IP  (3amemieHHoro Ttemmna nepepabOTKu
uH(pOpMaIMY, TOHWKEHHOTO OOILIEr0 TOHYCa, CKJIOHHOCTH K a(p(EeKTUBHOHN Ae30pTraHu3aluu
JESITeNIbHOCTH, «OPTaHUYECKOW» I€KOHLIEHTPALIMYA BHUMAHUS U JIp.);

CTUMYJIMPOBAHUE K OCO3HAHMIO U OCMBICIICHUIO, YIOPSIOYMBAHUIO yCBAaUBAaEMBIX HA
ypOKax 3HaHUN U YMEHHUH, K IPUMEHEHNIO YCBOECHHBIX KOMIIETEHIIMI B IIOBCEIHEBHOMN XKU3HU;
(dbopMHpOBaHNE YUTATEIBCKON KYIbTYPHI;
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OpUMEHEHUE CIEUMAIbHOTO TMOAX0Aa K OlEHKe OOpa3oBaTeNbHbIX JIOCTHKEHUHN
(IMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX) C YIETOM NCUXO(PU3NUECKUX 0COOCHHOCTEH 1
0CO0BIX 00pa3oBaTeILHBIX MOTPeOHOCTEH 00yuatomuxcs ¢ 3I1P; ucmonp30Banme CrieUaTLHOTO
UHCTPYMEHTapUs OLICHUBAHUS JOCTW)KEHUHA W  BBIABICHUS  TPYOHOCTEH  YCBOCHUS
00pa3oBaTeNbHON NPOrPaMMBbI;

(dopMupOBaHKE COITMAIEHO aKTUBHOM MO3UIIUH, HHTEpECca K COLUATBLHOMY MUPY C MO3UILIUN
JMYHOCTHOTO CTAHOBJICHUS U MPO(ECCHOHATIBHOTO CaMOOTIPEACTICHUS;

pPa3BUTHE U PaCIIUPEHUE CPEICTB KOMMYHHUKAI[UHU, HABBIKOB KOHCTPYKTUBHOTO OOILIEHHUS U
COLIMAJIBHOTO B3aMMOJICHCTBUS (CO CBEPCTHHKAMHU, C YJIEHAMU CEMbH, CO B3pPOCIBIMH),
MaKCHUMaJIbHOE PACHIMPEHHE COLMAIBHBIX KOHTAKTOB, Momollb obyuarmemycs c¢ 3[IP B
OCO3HaHUM COLMAIBHO MPUEMIIEMOIO M OJ00OpSIEMOro MOBEACHMS, a TAaKKe HEO0OXOIUMOCTHU
M30UpaTENbHOCTH MPU YCTAHOBJIEHUU COIMAIBHBIX KOHTAKTOB (MpO(UIAKTHKA HETaTUBHOIO
BIUSHUS, NPOTUBOCTOSHUE BOBJEUEHUIO B AHTHUCOLUAIBHYIO Cpefdy); MNpoduiIakTUKa
aCOLIMAJIBHOTO ITOBEJCHUS.

Cucrema oueHku ngoctwxkeHuil oOywarommxcs ¢ 3[IP mpencraBnser coboil onuH U3
uHCTpyMeHTOB peanuzauuu TpedoBanuii ®I'OC OO0 obyuarommxca ¢ OB3 k pesynabratam
oceoeHns AOOII OOO wu HampaBieHa Ha oOecreueHHe KayecTBa OOpa3oBaHUS, YTO
IpEeIoJiaraeT BOBJICUEHHOCTh B OLICHOUHYIO JESTEIbHOCTh KaK MeIarorn4eckux pabOTHUKOB,
TaK 1 00y4YaroIUXCs U UX pOAUTENEH (3aKOHHBIX TPEJCTaBUTENEH ).

CreunanbHble YyCIIOBUS MPOBEACHUS TEKYIIEH, MPOMEXYTOUHOM U UTOTOBOM (MO UTOTaM
ocBoeHus AOOIT OOO) arrecranuu oOy4varouiuxcs ¢ 3I1P Bxitouaror:

[Ipu opranmMzanuu OUEHOYHBIX Mporleayp s oOyyaromuxcs B coorBeTcTBUU ¢ AOOII
OOO 3IIP co3patorcsi crielalibHbIE YCIOBHS, 0O0YCIOBIEHHBIE OCOOBIMU 00pa30BaTEeIbHBIMU
notpedHocTsMu obydaroruxcst ¢ 3[IP u cnemudukoii Hapymienus. /[aHHbIE YCIOBUS MOTYT
BKJIFOYATh:

oco0yro (opMy opraHuzalMM TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M IPOMEKYTOUYHOM
aTTectauuu (B MaJloil TpyImme, HHIMBUIAYaJbHYI0) C YYe€TOM OCOOBbIX 00pa3oBaTesIbHbIX
NOTPeOHOCTEN U MHAMBUAYAIBHBIX 0cOOeHHOCTEel oOyuatonxcs ¢ 3I1P;

MPUCYTCTBUE MOTHBALIMOHHOTO 3TAaIa, CIIOCOOCTBYIOIIETO MICUXOJIOTUYECKOMY HaCTPOIO Ha
paborty;

OpraHU3YIOILYI0 OMOIIb IEAArOrMuYeCKOro padOTHUKA B PAI[MOHATIM3ALIMHI PACTIPEICTICHUS
BpPEMEHH, OTBOJJUMOTO Ha BBITIOJTHEHHE PAaOOTHI;

MPEIOCTABIICHNE BO3MOKHOCTHU HCIOJIb30BaHUs CIIPAaBOYHOM MHGOpMaIuy, pa3HOro pojaa
BU3YyaJIbHOM NOJAJEPKKHU (OMOPHBIE CXEMbI, aJITOPUTMbI YU€OHBIX JE€HCTBUIA, CMBICIIOBBIE ONOPbI
B BHJI€ KJIFOUEBBIX CJIOB, IJIaHa, 00pa3la) Npyu CaMOCTOSITEIbHOM TPUMEHEHHUU;

rMOKOCTh TOJIX0JIa K BBIOOPY (POpMBI M BHJIa TUATHOCTUYECKOTO HHCTPYMEHTapHs M
KOHTPOJIbHO-U3MEPUTETBHBIX MaTEPHAJIOB C YU€TOM OCOOBIX 00pa30oBaTeNbHBIX MOTPEOHOCTEN
Y WHAUBUYaJIbHBIX BO3MOXKHOCTEH oOy4varorierocs ¢ 311P;

OOJIBIIYI0 BapUATUBHOCTh OIICHOYHBIX MPOIEAYP, METOJOB OIEHKM M COCTaBa
MHCTPYMEHTApHUsl OLICHUBAHUS, TMO3BOJISIIONIYIO OIpPEAEUTh 00pa3oBaTeNbHbIN pe3yJbTaT
Kaxaoro odydarorierocs ¢ 3I1P;
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aJanTaluilo MHCTPYKIMM C YYETOM OCOOBIX 00pa30oBaTENIbHBIX IOTpeOHOCTEH U
WHANBUAYAIbHBIX TpyAHOCTEH 00yuatonumxcs ¢ 3I1P (B wactHOCTH, ynpoleHue GopMyInpOBOK
M0 TPaMMAaTUYECKOMY M CEMaHTHUYECKOMY O(GOpPMIICHHIO, 0CO00€ MOCTPOCHHUE HHCTPYKIIHH,
OTpaXKaroIllel ATAMHOCTD BBIIIOJIHEHUS 33/JaHus);

oTcIeXUBaHUE JIeHcTBUI oOy4aromerocs ¢ 3I1P 11t olleHKr NOHUMaHUS UM UHCTPYKLHU
Y, IP1 HEOOXOJUMOCTH, €€ YTOUHEHUE;

YBEJIMYECHUE BPEMEHH HA BBINOJIHEHUE 3aJaHU;

BO3MOKHOCTh OpPraHU3AlMK KOPOTKOrO MepephiBa NpPU HApPACTAHHMM B IOBEICHUU
00y4aromerocst NposiBICHUN yTOMIIEHUS, UCTOILECHUS.

Obyuarommecs c¢ 3IIP nomyuyaror o00pa3oBaHUE, COOTBETCTBYIOLIEE IO HTOTOBBIM
JOCTH)KEHUSIM K MOMEHTY 3aBEpIICHUs] OOyYeHHs], TUIAHUPYEMBIM PpE3yJIbTaTaM OCHOBHOTO
oO1ero oOpazoBaHrs HOPMATUBHO PA3BUBAOLINXCSI CBEPCTHUKOB, U B T€ K€ CPOKHU 00yueHus (5
- 9 KJacchl) IpY CO3JaHUM YCIIOBUH, YUUTBIBAIOIINX UX 0COObIE 00pa3oBaTesibHbIE NOTPEOHOCTH.
[Ipu o6ocHOBaHHOI HeoOXxoauMOcCTH st oOydaromuxcs ¢ 3[1P, He3aBUCMMO OT IPUMEHSAEMBIX
OO0beM 3HaHUN U YMEHUU N0 Y4YEOHBIM IpEAMETaM HECYLIECTBEHHO COKpAIIAeTCs 3a CUeT
YCTpaHEHHS U30BITOYHBIX IO OTHOILIEHUIO K OCHOBHOMY COJIEPKaHUIO TPEOOBAHMIA.

COAEPXAHUE OBYUEHUA

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponbp XMMUM B KW3HUA YEJIOBEKA. XMMHS B CUCTEME HayK. lenma u
BemiecTBa. PuU3MYECKUE CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BemiecTB. IloHsaTHe o
METOJIaX TO03HaHM B XUMUHU. YHnCThIe BemiecTBa U cMech. CriocoObl pa3ieieHus CMeceit.

ATOMBI ¥ MOJIEKYJIbI. XHUMHUYECKHE HIEMEHThl. CUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
[IpocTbie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumundeckas popmyia. BaleHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
coctaBa BemiecTB. OTHOcHUTeNbHasE aToMHass macca. OTHOCUTEIbHAs MOJEKYJsipHAs Macca.
MaccoBas 10 XUMHUYECKOI'0 DJIEMEHTA B COCTUHCHUM.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anMOCBSI3b KOJIWYECTBA, MACChl U
Yucya CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COSAUHEHUM.

DuU3MUECKUEe U XUMHUYECKHE SBJICHUS. XHMMHYECKas peakius UM e€ MpU3HaKu. 3aKOH
COXpaHEHUSI MacChl BEIIECTB. XUMUYECKre ypaBHeHUs. Kiraccudukanuss XuMHIeCKUX peakIuit
(coenuHEHUS, Pa3IOKEHUS, 3aMeIeHNs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKON IMOCYJO0U, MpaBmwiaMu pabOThl B Ja0OpaTOpuu U MpUEMaMHu
oOparmieHust ¢ 1abopaTOpHBIM O0OPYJOBAaHUEM, U3YUCHUE U OMHCaHUE (HU3MYECKUX CBOMCTB
0o0pa3loB HEOPraHWYECKHUX BEIECTB, HAOMIOACHUE (U3NUeCKnX (TUIaBICHHE BOCKA, TasHUE
JbJIa, pacTUpaHUE caxapa B CTYNKE, KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpEHUE
CBEUM, MPOKAJMBAHUE MEIHON MPOBOJIOKHM, B3aUMOJICUCTBHE Mejla C KHUCIOTOM) SIBJICHUH,
HaOJII0/ICHUE W OMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiui (pa3joKeHue caxapa,
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B3aMMOJIECTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, paznoxeHue ruapokcuna meau (II) mpu
HarpeBaHWM, B3aUMOJCUCTBUE *Kene3a ¢ pactBopoM comu Meau (II), u3ydeHue crnocoOoB
pasJesieHus CMeceil: ¢ TOMOIIbI0 MarHura, (UIBTPOBAaHHUE, BBIIAPUBAHHUE, TUCTHILISALIMS,
xpoMarorpadus, NPOBEJEHUE OYUCTKA TOBAPEHHON COJM, HAOJIOJEHHE U OIUCAHUE
pPE3YyJIbTAaTOB MPOBEACHUS ONbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacChl, CO3/IaHUE
MoJienel MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacTaBuTeId HEOPrAaHNYECKNX BelIECTB

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciopong — 3J€MEHT M MPOCTOE BELIECTBO.
Haxosxnenue kuciopoja B npupojie, Gu3nieckue 1 XUMUYECKUe CBOMCTBA (peakliui TOPEeHuUs ).
Oxcunpl. Ilpumenenue xucimopoga. CrocoObl TONydeHHs KUCIopoAa B JabopaTopuu u
MpOMBINUIEHHOCTU. KpyroBopoT kuciopona B npupone. O30H — aioTponHas Moaudukanus
KHUCJIOpOAA.

TeroBoit 3¢ (heKT XUMHUYECKON peakiuu, TEPMOXMMHYECKHE YpaBHEHHUS, JK30- U
SHAOTEPMUYECKHAE peaKIUU. TOIIMBO: yrojib M METaH. 3arpsA3HEHUE BO3/yXa, YCHIICHUE
MapHUKOBOTO A (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon —snemeHnT u npoctoe BeriecTBo. Haxoxnenue Bogopoja B mpupoae, pusznueckue
Y XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI OJTyueHus. Kuciaotel u comnu.

MossipabIit 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSM.

®dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens. PactBopbl. HacellieHnsle u
HEHACBIIICHHbIE PacTBOpPbI. PacTBOpUMOCTh BeliecTB B BojJe. MaccoBasi J0Jid BelllecTBa B
pacTtBope. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMs. Ponp pacTBOpOB B MPUPOJAE U B KU3HU
yesnoBeka. KpyroBopoT Bozbl B MpHUpoAe. 3arpsa3HeHUue NPUPOAHBIX BoA. OXpaHa U OYMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcunbl. Kriaccudukamuss OKCHIOB:
cojieoOpaszyromne  (OCHOBHbIE, KHUCIOTHbIE, aM(oOTepHble) U  HecoJeoOpasyrollue.
Homenxknatypa okcugoB. @u3nuecKkrue U XUMHUYECKHE CBOMCTBA OKCHIOB. [lomydyeHune okcnuIos.

OcunoBanusa. Krnaccudukanuss ocHoBaHWM: MEIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanui. Pu3nyeckue M XUMHUYECKHE CBOWCTBAa OCHOBaHMU. llomyuenwne
OCHOBAHHM.

Kucnotel. Knaccudukauus kucnor. Homenkiarypa kuciaor. @uznueckue 1 XUMUYECKUE
cBoMcCTBa KUCIOT. P aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonydyenune kucior.

Conu. Homenknarypa cosieil. @u3ndyeckue U XMMHUUYECKUE CBOMCTBa cotield. [lonmyuenue
COJIEH.

['eneTnyeckast CBA3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEJIEICHHE COAEepKaHUs KUCIOPoJa B BO3ayXe, MOJydeHue, coOupaHue,
pacrno3HaBaHWE M W3YYEHHE CBOMCTB KUCIOPOJa, HAONIOIEHUE B3aUMOJICHCTBUS BEILECTB C
KHCJIOPOJOM M YCJIOBHSI BO3HUKHOBEHMS M MPEKpalIEHusi TopeHus (moxkapa), 03HaKOMIIEHHUE C
oOpa3llaMi OKCHUJIOB M ONUCAaHWE HMX CBOMCTB, MOJyuY€HHE, COOMpaHHUE, pacrno3HaBaHUE U
U3y4YeHHE CBOMCTB BOJOpojAa (ropeHue), B3aumonaencTsue Boaopona ¢ okcugom menu (II)
(BO3MOXHO HCIIOJB30BAHUE BUACOMATEPUAIIOB), HAOIIOIEHHE 00Pa3IOB BEIIECTB KOJIUIECTBOM
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1 mMonb, uccienoBaHue 0COOEHHOCTEW PAacTBOPEHUS BEILECTB C Pa3IMYHOM PacTBOPUMOCTBIO,
IIPUTOTOBJIECHUE PACTBOPOB C OIPEAECIEHHON MacCOBOM JI0JE€H PAaCTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJBI C MeTallaMUd (HAaTpUEM M KajablueM) (BO3MOXKHO HCIIOJIb30BAaHUE
BUIEOMATEPHUAIIOB), UCCIIEAOBAHNE OOPA3I[0B HEOPraHUUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HaOJII0JICHNE U3MEHEHMsI OKpacKd MHAMKATOPOB B pacTBOpax KHUCIOT WU LIEJIOYEH, U3ydeHUe
B3aumozeiicteus okcuga menu (II) ¢ pacTtBopom cepHOM KHCIOTBHI, KHCIOT C METajuIaMH,
pEAKIHMM HEUTPAIHM3alUU, ITOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHHWM, BBITECHEHHE OJIHOTO
MeTaJlJIa IPYTUM U3 PACTBOPA COJIM, PELIEHNE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe « Baxnenmue
KJIACChl HEOPTAaHUYECKUX COCANHECHUI.

IMepuoanueckui 3akoH u Ilepuoauyeckass cucrema Xumu4eckux sjiaemenros JI. WU.
MenaeJieeBa. Crpoenune aTOMOB. Xumnueckas CBA3b. OxucaurTebHO-
BOCCTAHOBUTEJIbHbIC PEaKIUH

[lepBbie NONBITKY KiIaccU(PUKALIMU XUMUYECKUX 31eMEHTOB. [loHsATHE 0 rpynnax cXOAHbIX
AJIEMEHTOB (IIEJIOYHBIE M WIEJIOYHO3EMENbHBIE METalIbl, TaJOreHbl, HWHEPTHBIC TIa3bl).
DJeMeHTbI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCUIbI U THUIPOKCUIBL.

Ileppnogmueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux osnementoB /[l .
MenpneneeBa. Kopotkonepuonnas u anmuHHonepuogHas (opmbl [lepuoanueckoil cucTembl
xumuueckux oiaeMeHtoB [[. M. Menneneesa. Ilepuonsl u rpynnel. PU3HYECKUM CMBICI
IIOPSZIKOBOI0 HOMEPA, HOMEPOB IEPUOA U I'PYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oTonbl. DiekTponsl. CTpOEHHUE dIEKTPOHHBIX
o0onoyek aroMoB mnepBbix 20 xuMuyeckux siemeHToB Ilepmommueckoin cucremst [ U.
MenneneeBa. XapakTEpUCTUKAa XUMUUYECKOTO 3JIEMEHTA I10 €T0 MOJIOKEHUIO B [lepuoandeckon
cucteMe /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUSI paiiyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIUNINYECKHUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U NEPUOJAM.

3nauenue Ilepuoanueckoro 3akoHa u llepuoanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB
JUIsL pa3BUTHUA Hayku U npakTuku. J[. 1. MenneneeB — yd€HbIN U IPaKIaHUH.

Xumuyeckast CBS3b. KoBanenTtHas (monsipHas W HEMOJISIPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucneHus. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaknH. [Ipoieccrl okucieHus
1 BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE O0O0paslloB BELIECTB METAIIOB M HEMETAJUIOB, B3aMMOCHCTBHE TUAPOKCHAA
LIMHKA C paCTBOpPaMMU KHUCJOT W ILIEJIOYEH, TPOBEAEHUE OIBITOB, WITIOCTPUPYIOIINX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peAKIUi (TOpEHHE, PEAKIIMK PA3JIOKEHUS], COSTUHEHU ).

Mesicnpeomemmunie ceéazu

Peanuzanus MeXNpeaIMETHBIX CBA3EH NPHU M3YYEHUU XHUMHH B 8 KJIACC€ OCYLIECTBIISIETCS
4yepe3 MCIHOJb30BaHME KaK OONIMX €CTECTBEHHO-HAay4HbIX MOHATHM, TaK M IOHATHH,
ABJISIFOLUXCSI CACTEMHBIMH ISl OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

MBOY NMO CO «COLL Ne 16»



OO61re ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYyUHbIN (PaKT, TUNIOTE3a, TEOPHs], 3aKOH, aHAJIH3,
CHUHTE3, Kiaccu(uKaius, MNepUOIUIHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJCIUPOBAHNUE,
U3MEpPEHNE, MOJIEND, SIBIICHHE.

®usuka: maTepusi, aToMm, D3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIWI, HN30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKHUI 3apsii, BELIECTBO, TeI0, 00BEM, arperaTHoe
COCTOSIHHE BEIIEeCTBa, ra3, (pM3WyYecKue BEIWYWHBI, CIUHUIBI U3MEPEHUs, KOCMOC, TUTAHETHI,
3BE361, CoTHILE.

buonorus: porocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJbI, TOJE3HBIE
MCKOIIA€MBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peakuus

Ilepuonnueckuit 3akoH. llepuognueckass cucrema xumudyeckux onemeHtoB [l .
MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB XHUMHYECKHX
AJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, KAIMS, KAIbLUUS U UX COCAUHEHUHM B COOTBETCTBUU C
ITOJIOKEHHUEM DIIEMEHTOB B [leproinueckoi cCucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHABI XUMHUYECKOW CBS3H. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCUMOCTB CBOMCTB BEIIECTBA OT TUIA KPUCTALIMUYECKOU PEIIETKU U BUIA XUMUYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKUX BEIHIECTB. XMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBbIM KJjlacCaM HEOPraHMYECKHX COCIMHEHUM, T€HEeTUYeCKas
CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMu4eckuxX peakiuid 1Mo pa3IndyHbIM MpU3HaKaMm (10 YUCITY U COCTaBYy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(h(dEKTy, MO H3MEHEHHUIO CTeIleHen
OKHUCJICHUS] XUMHUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, MO YYaCTHIO KaTaiu3aTtopa). JDK30- U
SHJIOTEPMHUYECKUE PEAKIINN, TEPMOXUMUYECKUE YPABHECHUSI.

[TonsiTue 0 ckOpocTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IOHATHE O TOMOT€HHBIX M TE€TEPOreHHbIX peakuusax. llonsarue o
katanuse. [loHsaTne o0 XxuMuueckoM paBHOBecHMU. DaKTOphI, BIUAIOIIAE HAa CKOPOCTH
XMMHUYECKOW PEAKIIUU U MOJIOKEHNE XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTEIIbHBIE PEAaKUUU, BJICKTPOHHBIA OajaHC OKUCIUTENbHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBIEHUE YPABHEHHU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCTIOIH30BAHUEM METOa DJIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOTUTUYECKON TUCCOLUALIMK. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTuoHsl,
AHMOHBI. MEXaHU3M JUCCOIMAlMM BEUIECTB C PAa3JIMYHBIMU BHUJIAMU XHMHUYECKOW CBSI3U.
Crenenb nucconuanuu. CUIbHbIE U Ca0bIE AIEKTPOIUTHIL.

Peakiuu noHHOTO OOMeEHa. YCIOBHS MPOTEKaHUsl peaKIMil HOHHOrO OOMeHa, TOJIHbIE U
COKpallléHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBOMCTBAa KHUCIOT, OCHOBAaHUI U COJIE B CBETE
MPEJCTABICHUN 00 3JIEKTPOJUTHUECKON auccormanuu. KadecTBeHHbIE pEaKIMu Ha HOHBI.
[TonsATHE O TUOPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:
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O3HAaKOMJIEHUE C MOJEISIMM KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB M HeMeTauloB (Tpadura W amMasa), CIOKHBIX BEIIECTB (XJIOpHIAa HATPHS),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW PEaKUHUU OT BO3JECUCTBHUS Pa3IMYHBIX
(akTOpOB, UCCIIEIOBAaHUE JIEKTPOINPOBOJIHOCTH PACTBOPOB BEUIECTB, MpOIECCa AUCCOIUALNN
KUCJIOT, IIeJIo4Yell M cosnei (BO3MOXKHO MCIOJIb30BAaHUE BHJIEO MaTEpUalIOB), NPOBEIECHUE
ONbBITOB, WUTIOCTPUPYIOIINUX MPU3HAKKA NPOTEKAHUS PEaKLHMil MOHHOro oOMeHa (0Opa3oBaHuUE
ocaJka, BBIJCICHHWE Tra3a, 00pa3oBaHHWE BOJbI), OMBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUuid (FOpEHUEe, peakUud pasyIoKEeHHs, COCIUHEHHUS ),
pacrno3HaBaHHE€ HEOPraHWYECKUX BEIIECTB C IMOMOIIBIO KAayeCTBEHHBIX DPEAKIMI Ha HOHBI,
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl 4 X cOeTUHEHUS

OO6mass xapaktepuctuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHS AaTOMOB, XapaKTEpHbIE
creneHn okucieHuss. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TIaJOTEHOB.
XUMHUYECKHE CBOWCTBAa Ha MpUMepe Xjopa (B3aUMOJCHCTBHE C METajulaMU, HEMETAJUIaMH,
mienodyamu).  Xiaoposogopod. ConsHas KHCIOTa, XWUMHUYECKHE CBOMCTBAa, IOJyuY€HHE,
npuMmeHeHue. [leficTBre XJ1opa ¥ XJI0POBOIOPOa Ha OPraHU3M YesloBeKa. BaykHenue Xa0puasl
U UX HAXO0XJICHHE B IPUPO/IE.

Obmas xapakrepuctuka 3i1eMeHTOB VIA-rpymnmbel. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3MUYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPOIHbIE MOJAU(PUKALNUNA KUCIOPOJA U Cepbl. XUMHUECKHE CBOMCTBA
cepol. CepoBoAopoi, CTpoeHHe, (U3MYECKHE W XUMHUUYECKHEe cBoilcTBa. OKCHABI CEpbl Kak
MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, (PU3NYECKNE U XUMHUYECKHE CBOMCTBA
(oOmme Kak MpeACTaBUTENS Kiacca KUCIOT W crnernuduyeckue). XUMUYECKUE PEaKInu,
JIe)Kalie B OCHOBE MPOMBILIUIEHHOTO Ccroco0a MoJlydeHHsl cepHoW KHUchoThl. [IpumeHeHue
cepHoi KuciaoTbl. Conu CepHOM KUCIIOThI, KAU€CTBEHHAsI peakus Ha cyib(ar-noH. Haxoxnenue
ceppl U €€ COeAMHEHUH B Mpupoje. XUMHUYECKOE 3arps3HEHHE OKpYyKarouled Ccpenbl
COCTMHEHUSIMHU Cepbl (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE BO3AyXa U BOJAOEMOB), CIIOCOOBI €ro
PEeIOTBPALIICHHUS.

OO6mrast xapakTepucTHKa 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTEMEHU OKUCIEHUsA. A30T, pacnpocTpaHeHHUE B Mpupoje, (u3nuecKkue u
XUMUYecKue cBoiicTBa. KpyroBopot azora B mpupoje. AMMHAK, €ro Gu3nuecKre U XUMUYeCKUe
CBOMCTBa, oJyueHue u npuMeHenue. Coian aMMoHMsI, X (U3NUECKHE U XUMUYECKHE CBOICTBA,
npuMeHeHue. KadecTBeHHast peakiusi Ha MOHbI aMMOHUS. A30THasi KHUCIOTa, €€ MOIydeHHE,
¢u3nUeckue M XUMHUYECKHE CBOMCTBa (OOIIME KaK MpeACTaBUTENd Kjacca KHUCIOT |
cnenuduueckne). Vcnonp30BaHWE HUTPATOB W COJIEW aMMOHHS B KaueCTBE MHHEPAIbHBIX
ynoopenuil. XUMHUECKOE 3arpsA3HEHHE OKPYIKaIOIIEH Cpe/ibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOXAH, 3arps3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Dochop, amaoTponHble MOAUPUKALNAN
docdopa, pusnueckue u xummuueckue cBoiictBa. Okcun docdopa (V) u dbocopHas kucnora,
¢u3nueckue W XUMHUYECKHE CBOWCTBA, noiydeHue. Mcmosb3oBanue (ocharoB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUH.
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OObmas xapakrepuctuka 3i1eMeHTOB I[VA-rpymnmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHUS. Y TIIEPO/], aJUIOTPOIHbIE MOIU(UKAIIMH, PACTIPOCTPAHEHHE B
npupojie, pU3NIeCKue U XUMHUIECKUe CBOMCTBA. AfcopOuus. KpyroBoport yrieposa B mpupoze.
Oxcuppl yriiepoja, ux GU3NYeCKue U XMMUYECKHE CBOMCTBA, ACHCTBHE HA )KUBbIE OPraHU3MBI,
[OJy4YE€HUE U MPUMEHEHHUE. DKOJOTHYECKHE MTPOOIEMBI, CBA3aHHbIE ¢ OKcuaoM yriepoaa (I1V),
TUIOTE3a TI100abHOTO MOTEIUICHUsT KJIMMaTa, MapHUKOBBIN 3¢ (deKT. YroipHas KUcCioTa u eé
conu, uX (U3NYECKHEe M XMMHUYECKHE CBOMCTBA, MOJy4YeHHE M MpuMeHeHue. KadecTBeHHas
peakiusi Ha KapOoHaT-woHBL.  Mcmonb3oBaHue  KapOOHAaTOB B OBITY, MEIUIIMHE,
IIPOMBIIUIEHHOCTH U CEJIBCKOM XO3HCTBE.

IlepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COENMHEHUSX yTIepoaa
(MeTaH, 9TaH, STWJIEH, alETWJIEH, A3TaHOJ, TJIULUEPUH, YKCycHas Kucinorta). Ilpuponnsie
MCTOYHHUKHU YTJIEBOJOPOJOB (Yyrojib, MPUPOJHBIA Tra3, HE(PTh), MPOAYKThl HX NEpPepabOTKU
(OeH3uH), X poJib B OBITY U IPOMBILLIEHHOCTH. [IoHATHE 0 OMOJOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJax — M HMX POJIM B JKU3HM uejoBeKa. MaTepuaabHOE €IUHCTBO
OpraHU4eCKUX U HEOPTAaHUUECKUX COETMHECHUIA.

Kpemuuii, ero ¢Qusnyeckue M XUMHUYECKHME CBOWCTBA, NOJYyYEHHE U IPUMEHEHUE.
Coenunenusi kpeMHusi B mpupojne. OOmme mnpencrabieHuss o0 okcuae kpemuus (IV) u
KpeMHueBoM kucnore. CUIMKaThl, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIICHHOCTU. BaxkHeimue
CTPOMUTENIbHBIE MaTepHalibl: KepaMHKa, CTEKJO, LEMEHT, OeTOH, ene300eToH. [Ipoliembl
0€30MacHOr0 MCMOJIb30BAHMS CTPOUTENBHBIX MAaTEPUATIOB B TOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

n3yyeHue o0paslioB HEOPIaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOJIO/IEHUE MPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpaxkaroue (QU3NUecKrue U XUMUYECKHE CBOWCTBA TaJIOT€HOB U UX COECJUHEHHH (BO3MOXKHO
HCIIOJB30BaHKE BHUACOMATEPUATIOB), O3HAKOMJICHHE C 0OO0pa3laMu XJIOPUAOB (TalOT€HUIOB),
O3HAaKOMJIEHWE C oOpa3lamMu cepbl U €€ COeAUHEHUsIMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHANIOB), HAOJIOJEHUEe Tpoliecca OOyIJIMBaHMSA caxapa IOJA  JACWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, M3YUCHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOU
KHUCJIOTBI, TPOBEJICHNE KAaUeCTBEHHOM PEaKIMM Ha Cynb(aT-uoH U HAOII0JEeHUE MpHU3HAKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MUECKHUMU CBOWCTBaAMHU a30Ta, ¢ochopa U UX COECTUHEHUN
(BO3MOHO MCTIOJB30BAHKE BUIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX yI0OpEHHUI,
MoJlyueHue, coOupaHue, paclo3HaBaHWE U U3YyYECHHE CBONCTB amMMHaka, IpPOBEICHHE
KauyeCTBEHHBIX PEaKIMil HAa MOH aMMOHUA U pocaT-UuOH U U3YUCHHE MPU3HAKOB UX MPOTEKAHMUS,
B3aUMOJICUCTBIE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIbIO (BO3BMOYKHO HCIIOJIb30BAHKE
BUJICOMATEPHUAIIOB), HU3YUYEHUE MOJENIed KPUCTAIMYECKUX PEIIETOK anMasza, rpadura,
¢ynnepeHa, 03HaKOMJIEHHE C IPOLIECCOM aICOPOIIMM PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MPOTHBOrasa, MOJydeHHe, coOupaHHe, pacrno3HaBaHUE U H3YUYCHHE
CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHNE KaUeCTBEHHBIX PeaKuii Ha KapOOHAT U CUIIMKAT-HOHBI
U U3y4YCHHE IPHU3HAKOB HX IIPOTEKaHWs, O3HAKOMJICHHE C TNPOAYKLIMEH CUIMKATHON
IIPOMBIIUICHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BakHele HeMeTalibl U
UX COCTUHEHUS».
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MeTaJsibl 1 X COeITMHEHUS

OOmast XapakTepucTUKa XUMHUYECKHX OJJIEMEHTOB — METAJUIOB Ha OCHOBAHMHM HX
nonoxxenus B llepuonnueckon cucreMe xuMudeckux 35eMeHToB . M. Menneneesa u ctpoeHus
atoMoB. CTpoeHHe MeTauioB. MeTaminueckas CBS3b M METAIUIMYECKas KpHUCTAJUIMYeCKas
peméTka. DJIEKTPOXMMHYECKUN Ppsii HaANpsHKEHU MeTamioB. DU3MYECKME U XUMHUYECKHE
cBoiicTBa MeTaoB. OO0mIKe crnocoObl MoayueHUs: MeTauioB. [loHATHE O KOPPO3UU METAJLIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHNE B OBITY U IPOMBIIIJICHHOCTH.

[I{enouynble MeTalIbL: TTOJIOXKEHKE B [leproanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHUE X aTOMOB, HaXOXAEHUE B npupoje. Ouznueckue U XUMHUECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kayus). OKCHIbI M TUAPOKCH IBI HATpUA U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCINHEHUM.

[I{en04HO3EeMENBHBIE METAJUIBI MATHUW U KaJIbLINI: TI0J105keHKE B [leproandeckoii cucteme
xumudeckux 3neMeHToB JI. M. MenaeneeBa, CTpOEHHE MX aTOMOB, HaXOXIACHUE B IPUPOJIE.
@u3znyeckre U XMMUYECKHE CBOMCTBA MarHus M Kanblus. BakHeWllne cOeqUHEHUs KalabLUs
(okcua, ruapokcu, cosin). JKECTKOCTH BOJIBI M CIOCOOBI €€ YCTPAHEHHUS.

AmomuHui: nojoxenue B Ilepuommyeckor cucreme XUMHYECKHX dnemMeHToB [[. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXKACHUE B Ipupoae. PU3NYECKHE U XUMUYECKHAE CBOMCTBA
amoMUHMSL. AM(]OTEpHBIE CBONCTBA OKCHIA U TUAPOKCH/IA AIFOMUHUS.

Kenezo: mnonoxenue B Ilepromndeckoil cucreme Xumuyeckux osaemeHtoB J[. H.
MenpneneeBa, CTpOEHUE aTOMa, HAXO0XKAEHUE B pupoae. OU3NYeCKre U XMMUYECKUE CBOMCTBA
xenesza. Okcuawl, Tuapokcuasl u conu skeneza (II) u xenesa (III), ux cocras, cBoWCTBa U
IIOJIyYEHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHME C O00pa3luaMyd METalIOB W CIUIAaBOB, HX (PU3MYECKHUMHU CBOWCTBaMH,
U3Y4YEHUE PE3yIbTaTOB KOPPO3HH METAIOB (BO3MOKHO HCIIOJIb30BAaHUE BUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHUS OKCH/IA KAbIMs U HATPHS C BOJIOM (BO3MOXKHO MCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBOMCTB MECTKOM BOJBI, IpOLlECCa TOPEHHUs IKejle3a B
KHCJIOpOJE (BO3MOYKHO HCIIOJb30BAHHWE BUIACOMATEPUATIOB), MPU3HAKOB IPOTEKAHUS
KAueCTBEHHBIX PEaKIMil HA MOHBI: MarHusl, KaiblUs, aIIOMUHUS, LIMHKA, xene3a (II) u xxenesa
(IIT), meau (II), HabmroeHNE U ONMKMCAHKME MPOLIECCOB OKpAIIMBaHUS MJIAMEHH MOHAMU HATpUS,
KaJiusl U KajbIusl (BO3MOXKHO HCIIOJIb30BAHKE BUAEOMATEPUAsIOB), UCCIeI0BaHUE aM(DOTEPHBIX
CBOMCTB TMJIPOKCU/IA ATFOMUHUS U THIPOKCUAA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33724 110
Teme «BaxuHenmme MeTajuibl U UX COCIUHEHUS.

XuMHA M OKpYKAKOLIAA cpeaa

BemecTBa 1 maTepuainsl B IIOBCEIHEBHOM KU3HU YEJNOBEKA. be3omacHoe UCIonb30BaHUE
BEUIECTB W XUMHUYECKMX peakuuid B ObiTy. [lepBas momouis mpu XMMHUYECKHUX OXKOTax MU
OTPABJICHUSX.

XUMHUUYECKOE 3arpsa3HEHUE OKPY KaIoIIe cpebl (mpeenabHas J0MyCcTUMasi KOHIEHTpaIus
BemiecTs, Aasnee — [1JIK). Ponb xumMun B pelieHun 3KOJI0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:
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u3y4eHne o0pa3LoB MaTepHaJIOB (CTEKIIO, CIIaBbl METAJJIOB, ITOJIMMEPHBIE MATEPUAIIBI).

Mexcnpeomemmnbwie ceasu

Peaym3zannst MeXnpeaMETHBIX CBA3EH NPU U3YYEHUN XUMHUHU B 9 Kilacce OCYyLIECTBIIETCS
4yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHbIX IOHSATHHA, TaK M TOHSATUM,
ABJISIFOLUXCSI CACTEMHBIMH ISl OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAYYHBII (DaKT, TUNIOTE3a, 3aKOH, TEOPHSl, aHAJIH3,
CHUHTE3, Kiaccu(uKaius, MepUOJUIHOCTh, HAOIIOJEHHE, SKCIEPUMEHT, MOICIUPOBAHNUE,
U3MEpEHHE, MOJIENb, SIBJIICHUE, TAPHUKOBBIN 3 (DEKT, TEXHOTOTHSI, MaTEPUATIBL.

@dusnuka: MaTepusi, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsi, IPOBOJHUKH, IOJYIPOBOJHUKH,
TUAJIEKTPUKHU, (OTORIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHME BEIIECTBA, ras,
pacTBOp, PAacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKA, CIUIaBbl, (U3NYECKHE BEIUYUHBI,
€AVHULBI N3MEPEHMS], KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE€31bl, COHIE.

buonorust: ¢orocunHres, npixaHue, Oouocdepa, dKOCUCTEMA, MHUHEpAIbHbIE YyI0OpeHMUs,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEJIbHBIC BELIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE MOPOABI, TOJE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pE3yNBTATHl OCBOCHHUS IPOTPaMMBI OCHOBHOTO 0OIIEro 00pa3oBaHUs
JIOCTHUTAIOTCS B X0JI¢ 00yYEHUSI XUMHH B €IMHCTBE YUCOHON U BOCIIUTATEIILHOMN IEATSIILHOCTH B
COOTBETCTBUU C  TPAJAWIMOHHBIMH  POCCUHCKUMHU  COLMOKYJIBTYPHBIMH H  JTyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, TIPUHATHIMU B OOIIECTBE MpPaBUIAMH U HOPMaMH MOBEACHUS U
CTIIOCOOCTBYIOT IPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U COLUAIIN3AIIMU 00YYarOIIUXCSI.

JIMYHOCTHBIE PE3yNBTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOMW MO3UTHBHBIX IIEHHOCTHBIX OPHCHTAIMA M PACIIMPEHUE OIbITAa JIEATCILHOCTH Ha ¢
OCHOBE, B TOM YHMCJIC B YaCTH:

1) naTpuoOTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAYYHOMY
HACJIC/INIO0, TIOHMMAHUSl 3HAYCHHUS XUMHUYCCKOW HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
CTIIOCOOHOCTH BJIAJICTh JOCTOBEPHON MH(OPMAIIMEH O NEPEAOBbIX JOCTHKEHHUIX U OTKPBITHUSIX
MUPOBOW U OTEYECTBEHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE
Mupa U 00LIEeCTBa;

2) rpasKIaHCKOr0 BOCUTAHMA:

MPE/ICTABICHUS O COLMAIBHBIX HOpPMaX W MPaBHJIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, Yy4eOHO-
UCCIIEIOBATENILCKOM, TBOPUECKOM U IPYTUX BUIAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JIEATEIEHOCTH TPU BBIOJHEHUN YYEOHBIX, O3HABATEIBHBIX 33]1a4, BBHITOJHESHUH
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XUMHUYECKUX IKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
Y B3aWMOINOMOIIUA B TPOIECCE€ ATOM y4EOHOU AESTEIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE
MOBEJICHUE W TIOCTYNKH CBOUX TOBAPHUILIEH C IMO3UIMKM HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4ETOM OCO3HAHUSA MMOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE  MPEACTABICHUS O  BEIIECTBE M  XUMHUYECKOM  peakiud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONIME OCHOBY JIJIsI
MOHMMAHUSl CYUI[HOCTM HAy4YHOM KapTHUHBI MUpa, NpeACTaBlIeHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C MPUPOJHOM CPENO, O POJin
XUMHUHU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTEJIbHbIC MOTHWBBI, HANpaBJICHHBIE Ha TMOJYYEHHUE HOBBIX 3HAHUN 1O XHUMMHH,
HEOOXO/IMMbIE Il OOBACHEHUS HAOJI0JIaeMbIX IPOILIECCOB M SIBJICHUM, IMO3HABATEIbHOM,
MH()OPMAITMOHHON U YUTATEITHCKON KYJIbTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON paOOThI
C Y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JINTEPATYpPOH, JOCTYIMHBIMU TEXHUYECKUMH CPEIACTBAMU
MH)OPMAIMOHHBIX TEXHOJIOTHUH;

HMHTEpeC K OOYyYEHHUIO W TMO3HAHUIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCThH K
caM000pa30BaHUIO, MMPOEKTHON M MCCIIEIOBATEIBCKON AESITENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH U YPOBHS 00yUY€HUS B JlaJIbHEHIIIEM;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTHU KM3HH, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 370pOBbIA 00pa3 >KU3HH, OCO3HAHUE TMOCIEICTBUN U HENPUSTHE BPEAHBIX MPUBBIUCK
(ynotpebneHuss aJKorojsi, HApKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOJIOJICHUS TPaBUII
0€30macHOCTH MPHU OOpaIICHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peabHOM KU3HH;

5) Tpy10BOIr0 BOCTIMTAHMS:

HMHTEPEC K MPAKTUYECKOMY M3YUYEHUI0 TPodeccrii U Tpy/la pa3IMdHOro pojia, yBaXKEHUE K
TPpyAy U pe3yJbTaram TPYJIOBOM JEATENbHOCTU, B TOM 4YHCIE€ Ha OCHOBE IMPUMEHEHUS
MPEAMETHBIX 3HAHUW TI0 XUMHH, OCO3HAHHBIM BBIOOp WHAWBUIYAIbLHONH TPAaeKTOPUU
MPOJIOJDKEHUST 00pa3oBaHMsl C YYETOM JUYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XWMUH,
OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCHenTHOW Mpo(hecCHOHATBLHON AeATENHbHOCTH U
Pa3BUTHSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTh aJIalITUPOBATHCS B ITPOdECCUOHAIBHON Cpeie;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH I1eIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HH Ha 3eMIle,
OCHOBE €€ CYIIIECTBOBAHUS, MOHUMAHKE IIEHHOCTH 3JI0POBOTO M 0€30IMMacHOro o0pas3a >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHMYECKOMY 3I0POBBIO,
OCO3HAHME IIEHHOCTH COOJIIOICHUS TTpaBUJl O€30MIaCHOTO MOBEACHUS IIpU paboTe ¢ BEIIECTBaAMU,
a TAK)KE B CUTyalUsIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEN;

CIIOCOOHOCTH MTPUMEHSITh 3HAHUSI, TOJTyYae€MbI€ MPU U3YUYEHUH XUMUU, JIJIS1 pEILICHUS 3a/1a4,
CBSI3aHHBIX C OKPY’KAIOLIECW MPUPOJHOW CPEIOM, ISl TMOBBIMIEHUS YPOBHS 3KOJIOTHMYECKOU
KyJbTYpbl, OCO3HaHUS II100aIBHOTO XapakTepa SKOJIOTHYECKUX MPpoOeM U MyTell UX perieHus
NOCPEACTBOM METOJIOB XMMHUH, SKOJIOTUYECKOTO MBILIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.
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METAINIPEJMETHBIE PE3YJIbTATHI

B cocrtaBe meranmpenMETHBIX PE3yIbTaTOB BBIJACISIIOT 3HAYUMBIC I (OPMUPOBAHUS
MHUPOBO33pEHHUS OOIICHAYYHBIC TOHATHSI (3aKOH, TEOPHs, MMPUHITUII, TUIOTE3a, (aKT, CUCTEMA,
IPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax W MO3BOJISIIOT Ha OCHOBE 3HAHWU M3 ITHX MPEAMETOB (hOPMHpPOBATH IIPECTABICHHE
0 TIEJIOCTHOW HAYYHOUW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUCOHbBIC NEHCTBUA (ITO3HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOPhIE OOecneunBaroT (OpMHUPOBAHNE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUITAHUPOBAHUIO U OCYIIIECTBICHUIO YIYEOHOU NeATETLHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCATIbHbIE YUeOHbIE el CTBHUS

Ba3oBble Jiornyeckue 1eiicTBHA:

YMEHHUS HWCTOIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHHSI TP OCBOCHWM 3HAHUM:
pPacKphIBaTh CMBICI XUMHUYECKHX TIOHATHA (BBIACISATH WX XapaKTEPHBIE TPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMH MOHSITHUSIMU), UCIIOJIb30BATh MOHATHUS JIs1 OOBSICHEHUS
OTIIETBHBIX (DAKTOB W SBJICHWM, BBHIOMpPATh OCHOBAHUS W KPUTEPUU IS KIAacCU(UKAIUU
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUH, YCTaHABIMBATh IPUYMHHO-CIICJICTBEHHBIE CBSI3U
MEXIy 00BEKTaMH U3YYCHHS, CTPOUTD JIOTHYECKHE PACCY ACHUS (MHIYKTUBHBIC, e TYKTUBHBIC,
10 AHAJIOTHH ), ICTATh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE MPUMEHSTH B IMPOIIECCE MO3HAHUS MOHATUA (TPEIMETHbIE U METaIlpeaMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICTH, HCIIONB3yeMbI€ B XWMHUHU, MPEOOPa30BBIBATH IHIMPOKO
MIPUMEHSEMbIE B XMMHUHU MOJICTLHBIC MPECTABICHUS — XUMHUYECKUN 3HAK (CMMBOJI DJICMEHTA),
XUMU4eckas (opmysia W ypaBHEHHE XHMHUYECKOW pEaKIuu — TPU PEIIeHUH YydeOHO-
MMO3HABATENIBHBIX 3a/lad, C Y4YETOM OTHUX MOJCIBHBIX TMPEJACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKUA M3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBaTebCcKue AeiiCTBUS:

YMEHHE HCIIOJIh30BaTh TMOCTABIICHHBIE BOIPOCH B KaueCTBE MHCTPYMEHTA IMO3HAHHS, a
TaKk)k€ B KA4eCTBE OCHOBBI JIg (OPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MNPABMIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

NPHOOPETCHHUE OIbITa 10 TUIAHWPOBAHUIO, OPTaHU3AIMH M IPOBEIACHUIO YUCHUYCCKUX
AKCIIEPUMEHTOB, YMEHHE HAOJIFOIaTh 32 X0JI0M IPoIiecca, CAaMOCTOSITEIIBHO IPOTHO3UPOBATH €TO
pe3ynbTaT, (hopMyIupoBaTh OOOOIIECHUS M BBIBOJBLI MO PE3yibTaTaM MPOBEAEHHOTO OIBITA,
MCCJICIOBAHMS, COCTABIISATh OTYET O MPOICIIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BEIOMPATh, aHAJTU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAITUIO PA3IMIHBIX BUJIOB
1 (hOpM MpEACTABICHUS, TIOTYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS INTEPATypa
XUMUYECKOTO COJEpKaHUsS, CIpPaBOYHBbIE TMocobOus, pecypchl WHTEepHETa), KPUTHYECKU
OIICHUBAThH IPOTUBOPEUHUBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSIThH PA3IMYHBIC METO/BI U 3allPOCHI TIPU MOUCKE U 0TOOpe nHpopMamu u
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX ISl BBIMOTHEHUS Y4€OHBIX U MO3HABATEIHHBIX 337124
onpenenéHHoro TUMa, NMpuoOpeTeHHe OmbiTa B OOJACTH HCIOIh30BaHUS WHOOPMAIIMOHHO-
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KOMMYHHUKAaTHBHBIX TEXHOJIOTHIA, OBJAJEHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHMS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CAaMOCTOATEIBHO BBIOMPATh ONTUMAIBbHYIO (OpPMY MPEACTABICHUS
uH(GOpMallMl ¥ WUTIOCTPUPOBATH PEIIaeMble 3a/ladll HECJIOXHBIMU CXEMaMH, AHAarpaMMaMH,
IpyruMu opMamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHHUE HCIOJIb30BaTh U AHAIM3UPOBATH B IIpollecce YUYEOHOW M HCCIE0BATEIbCKON
JEeATENbHOCTH HH(POPMALIHMIO O BIMSHUH POMBIILIEHHOCTH, CEBCKOTO X0341CTBA U TPaHCIIOPTa
Ha COCTOSIHHE OKPY>KaIOIIEeH MPUPOTHOM CPEeIbI.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

yMEHUSl 3a7aBaTh BOIpPOCHl (B Xoie auanora W (WiIM) AMCKYCCHHM) MO CYILIECTBY
oOcyxmaemMoll TeMbl, (OPMYJIUPOBATh CBOM TPEIJIOKEHUS OTHOCUTEIHHO BBIOJTHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHUS IPEICTABIIATH MOJYYEHHBIE PE3YIbTATHl IO3HABATEIBHOM JEATEIbHOCTH B YCTHBIX
U IHACBMEHHBIX TEKCTaX; JeJaTh IIPE3CHTALUI0 PE3YyJIbTaTOB BBIOJIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1abOpaTOPHOTO OIBITA, J1a0OPAaTOPHOM pabOThHl MO HUCCIIEJOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO IIPOEKTA);

YMEHHUS Y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIHLHON U
MCCJIEI0OBATENBCKON JIEATEIbHOCTH NPH PELIEHUWM BO3HHUKAIOIIMX MPOOJEM Ha OCHOBE YyuéTa
OOLIMX MHTEPECOB M COIJAcOBaHUA MO3ULUI (00CYXIeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE
LITYPMBD», KOOPJAMHALIASI COBMECTHBIX JEMCTBUH, ONPEACIICHUE KPUTEPUEB T10 OLICHKE Ka4yeCTBa
BBITIOJIHEHHOW PabOThI U IPYTHE).

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA:

YMEHHUE CaMOCTOSITENIbHO ONPENENATh e AeATEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIAT,
KOHTPOJIMPOBaTh U IpPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JEATEIbHOCTb, BBIOMPATH
HanOonee A EKTUBHBIE CMOCOOBI pelIeHUs YYEOHBIX M TMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTAaBIIATh WJIM KOPPEKTUPOBATH MPEMJIOKEHHBIN aJTOPUTM JIEUCTBUU TPU
BBIMIOJIHEHUH 3aJaHUil C Y4Y€TOM TOJYyYEeHHs] HOBBIX 3HAHMA 00 HU3ydaeMbIX OOBEKTaxX —
BEILIECTBAX U PEAKLUAX, OLICHUBATh COOTBETCTBUE IMOJIYUYEHHOTO pe3yibTaTa 3asiBJICHHON LIEJIH,
YMEHHUE UCIO0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEIAraeMbl€ B YCIOBUU 33]IaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHHUIO O00S3aTENbHOIO COACpPKAHUSA,
YCTAaHOBJICHHOTO JaHHOW (QeaepanbHOil paboueld MporpamMmoil, BBIIEISIOT: OCBOCHHbBIC
oOy4JaloIMMUCS Hay4yHble 3HAHUA, YMEHHMs M CIOCOOBI JEHCTBU, crneuuduyeckue s
NpeIMETHOW 00JacTH «XUMUS», BUIBl JNEATEIBHOCTU MO MOJYyUYEHUIO HOBOTO 3HAHMS, €ro
MHTEpHpETaLNU, TPEeoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIMSIX.

K koHiy oOyuenusi B 8 Kiacce npeaMeTHble pe3yibTaTbl HA 0a30BOM YpPOBHE JOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

e PpacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJEKYIa, XUMUUECKUN
AJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJAHOpPOJIHAs U
HEOJHOPOJIHAsI), BaJCHTHOCTb, OTHOCHUTEJIbHAs aTOMHasi W MOJEKYJsipHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas JOJIsI XUMHUYECKOTO AJIEMEHTA
B COCQUHEHHM, MOJSPHBIH O00BEM, OKCHUI, KHCIOTa, OCHOBAaHHE, COJb,
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ANEKTPOOTPUILIATENIBHOCTh, CTENIEHb OKUCICHUS, XUMUYECKasi peakius, KiacCu(pUKaIus
pEeaKLMii: peakuuyd COCIMHEHHUS, PEAKIUU PA3JIOKEHUS, PEAKLIUH 3aMEILECHUs, PEAKIUU
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKLMH, TEIUIOBOM 3P deKT peakuuu, Sapo aToma,
AJIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOWTallb, pajuyC aroMa, XUMHYecKas CBS3b,
NOJISIPHAs M HENOJIIpPHAs KOBAJICHTHAs CBSI3b, MOHHAsl CBS3b, MOH, KAaTHOH, AHHOH,
pacTBOp, MaccoBas J0JA BellecTBa (IMPOLIEHTHAS] KOHIIEHTPALIHsI) B paCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMUMHUYECKUX TMOHSITHUH W MPUMEHSTH 3THU
MOHATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY JJIS COCTaBiieHWs (OpMys BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpENENsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTEIEHb
OKHUCJIEHUSI DJIEMEHTOB B OWMHApPHBIX COCAMHEHUSX, IMPUHAJUICKHOCTh BEIIECTB K
onpenenéHHOMY KIJIACCy COEIMHEHUU 1o ¢dopMmyiaM, BHUJ XUMHYECKOW CBS3H
(KoBaJIeHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSIX;

packpeiBaTh cMbica [lepuoguueckoro 3akona J[. Y. MeHneneeBa: JEMOHCTPUPOBATh
MMOHUMAHUE MEPUOJINYECKON 3aBUCHUMOCTU CBOWCTB XMMHYECKUX 3JIEMEHTOB OT HUX
nonoxeHuss B Ilepuonnueckodl cucrteme, 3aKOHOB COXPAHEHHsSI MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHs, 3aKOHa ABOTraapo;

OMHCHIBATHL M XapakTepuzoBaTh TabmuuHyro Qopmy Ileprogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB: pa3iMyaTh MOHATUSA «IJIaBHas mnoAarpynma (A-rpymma)» u
«nobouHass moxarpynmna (b-rpynma)», Mamble W OOJBIIME MEPHUOJBI, COOTHOCUTH
0003HaueHusA, KOTOpble UMeroTca B Tabmuue «lleproanyeckas cucreMa XUMUYECKUX
aneMeHTOB [[. . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS ATOMOB
XUMHUYECKHUX DJIEMEHTOB (COocTaB W 3apsia sapa, oOIIee 4YHUCIO 3JIEKTPOHOB H
pacnpesiesieHUe uX Mo AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHUE AJIEMEHTbI, HEOPTaHUYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (IO YMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTH) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB, TOATBEpXJasi  OMHCaHWE NpPUMEpaMH  MOJEKYJISPHBIX  ypaBHEHHM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMYHBIX YCIOBUSX;
BBIYMCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JI0JIF0 XMMUYECKOTO 3JIeMEHTA 10 (opMyJie COEIMHEHHMsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKIUU;

MIPUMEHSTh OCHOBHBIE€ OINEPAIMU MBICTUTEILHON NIEITEIbHOCTH — aHAJIW3 U CUHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3aUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
CIEACTBEHHBIX CBA3EH — JJIl M3YYEHHUs CBOWCTB BELIECTB U XUMHUYECKUX pEaKLUU,
€CTECTBEHHO-HAY4YHbIE METO/Ibl IO3HAHUS — HAOIOACHUE, U3MEPEHHE, MOJEIUPOBAHUE,
AKCIEPUMEHT (PeanbHbI U MBICIICHHBIN);
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clieloBaTh IMpaBWjaM TMOJb30BAHMS XMMHUYECKOM TOoCyIo ©  1abopaTOpHBIM
000pyI0OBaHMEM, a TaKKe IMpaBuUiiaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMU T10 BBITIOJIHEHUIO JJA00OPATOPHBIX XUMUUYECKHUX OIBITOB O MOJYYCHUIO U
coOupaHuio ra3000pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBICHHUIO
PacTBOPOB C OMpeneIEHHON MacCOBOM J10JIeH paCTBOPEHHOTO BEIIECTBA, JIAHUPOBATH U
MPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI MO PACMNO3HABAHUIO PACTBOPOB WIEIOUYEH U
KHCJIOT C TIOMOIIBIO MHIUKATOPOB (JTakMyc, heHON(PTAICHH, METUIIOPAHXK U IPYTHE).

K koHIy 0OydeHust B 9 Kjacce mpeaMeTHbIE Pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

PACKpBIBATh CMBICII OCHOBHBIX XUMHMUYECKUX IOHATHUW: XMMUYECKHUM DJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIEHUSA, XUMUYECKas PEaKUUsl, XUMHUYECKas
CBsI3b, TEIUIOBOM 3(PPEKT peaklnu, MOJb, MOJISIPHBIA 00BEM, pacTBOpP, IEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJEKTPOJIUTHUECKas JUCCOLMAINS, pEakUuu HOHHOrO OOMEeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHUMble WU HEOOpaTUMBbIE pEaAKIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OKHUCIHTENb,  BOCCTAHOBHTEIID,
OKHCJIEHUE M BOCCTAHOBJICHUE, AJUIOTPONHS, aM(POTEPHOCTb, XMMHUYECKAs CBS3b
(koBaJieHTHAsi, HMOHHAs, METAUIMYECKas), KPUCTAUIMYECKas pemeTka, KOppo3us
METAJUIOB, CIUIABbl, CKOPOCTh XWMHUYECKOM pEaKIUu, IMPEIeIbHO JOIMyCTUMAs
koHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSITUA U MPUMEHATH OTH
TOHSITUA MPU OMMCAHUU BEIIECTB U UX NPEBPAILCHUN;

UCIIOJb30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUS (OpMyJ BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLINM;

ONPENENIATh BAJCHTHOCTh W CTENEHb OKHUCICHHUS XUMHUYECKHUX JJIEMEHTOB B
COEAMHEHNAX PA3JIUYHOIO COCTaBa, IPUHAIJIEKHOCTh BEHIECTB K OINPEICIEHHOMY
KJIACCYy COCNMHEHHM 1O (opMyiaMm, BUJ XUMHYECKOW CBs3M (KOBaJCHTHAs, MOHHAS,
METAJJINYECKasi) B HEOPraHMYECKUX COCIUHEHUSX, 3apsij HOHA MO0 XHUMHUYECKOU
dbopmyIie, xapakTep cpelbl B BOJHBIX PAacTBOPAaX HEOPTAaHMYECKUX COCIUHEHUH, THII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

packpsiBath cmbich [lepuoanyeckoro 3akona JI. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHWE: OMHCHIBATh M XapaKTepu30BaTh TaOmuuHyto dopmy [lepuoamdeckoit
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3MyaTh MOHATHUS «rjlaBHas noarpynna (A-
rpymnma)y " «mnobouynas mnoxarpynna (b-rpynma)», Mmaneie W OOJbIIHME TMEPUO/IHI,
COOTHOCHUTH 0003HAUYEHMSI, KOTOPHIE UMEIOTCS B IEPUOINYECKON TaOIUIE, C YACTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijapa,
oOl11ee YMCII0 AJIEKTPOHOB U paclpeiielieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBIACHATD
o0111Me 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAMHEHUU B
Ipeesax MaJIbIX IIEPUOI0B U TJIABHBIX NOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
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KJ1acCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUUYECKHE
peakuuy (0 YUCIY M COCTaBy YYacTBYIOIIMX B PEAKLUHMHM BELIECTB, MO TEMJIOBOMY
s dexTy, Mo N3MEHEHHIO CTENEHEH OKUCIICHHS] XUMHIECKUX JICMEHTOB);
XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME U CleuuPUUecKue XUMHUYECKHE CBOWMCTBA
IPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPKAAs OMUCAHUE TPUMEPAMU MOJEKYJISIPHBIX U
HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUIA;

COCTAaBJISITh YPABHEHHUS AJIEKTPOJIUTHUYECKON TUCCOLUMALIMU KUCIIOT, IIEJI0UYEN U COJIEH,
MOJIHBIE Y COKpANIEHHBIE YPABHEHUS PEAKIIUA MOHHOTO OOMEHA, YPaBHEHUS PEaAKIUM,
NOATBEPKAAIOIINX CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIy BEIIECTBAaMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMl MOCPEICTBOM
COCTAaBJICHMSI JIEKTPOHHOTO OajaHca 3THX Peakluid;

IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUS, BO3MOMXKHOCTH
MPOTEKAHMSI XUMUYECKHUX MPEBPAILICHUN B PA3JIMYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEHIECTB, MACCOBYIO
JOJIF0 XMMUYECKOT0 3JIEMEHTA 10 (POpMyJie COETMHEHHMsI, MAaCCOBYIO JIOJI0 BEUIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU peaKIuu;

coOno/IaTh MpaBWia IMOJb30BaHUS XUMHUYECKOW TOCYyIoM H  J1ab0paTOpHBIM
o0opyI0oBaHMEM, a Tak)Ke MpaBWiia OOpaIICHHS C BEHIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUUECKUX OIBITOB MO MOJYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTIEKHUCIIOTO ra3a);

MPOBOAUTH PEAKIIUM, TTOATBEPHKIAAIOIINE KAaYECTBEHHBIA COCTAB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IMYyTEM XJIOPHI-, OpOMHUI-, HOIUA-, kapOoHaT-, Qocdar-,
CWJIHMKAT-, CyJb(aT-, TUIPOKCUA-UOHBI, KATHOHBI AMMOHHUS W WOHBI H3YYCHHBIX
METAJIJIOB, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB,;
MIPUMEHSATh OCHOBHBIC OIEPAIMU MBICTUTEILHON NEITEIbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHUE, O0O0OOIICHNE, CUCTEMATU3AIMIO, BBISBICHUE MPUUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUISI WM3YyYE€HUs] CBOMCTB BEIIECTB M XHUMHUYECKHUX PEAKIMUMN, €CTECTBEHHO-
Hay4HbBIC METO/IbI TO3HAHUS — HAOIIOICHUE, U3MEPEHHE, MOJICTTUPOBAHKE, YKCTICPUMEHT
(peanbHbI 1 MBICTICHHBIH).

®opmMmbl yuéTa padoveil IporpaMMbl BOCIIUTAHMSA B padoyeil mporpaMme o XuMuM
Pabouass mporpamMmma BOCIHTaHHUSI PEATU3yEeTCS] B TOM YUCIE U Yepe3 MCIOJIb30BAHHE

BOCITUTATEILHOTO TOTEHI[MATa YPOKOB XHUMHUHU. JTa paboTa OCYIIECTBISETCS B CIEAYIOIINX
dhopmax:

[ToOyxnenue oOyyarouuxcs coO0/IaTh Ha YPOKE OOIENPUHSATHIE HOPMbI MOBEICHUS,
npaBuwia OOIIEHHUS CO CTapuIuMU (MEeIaroruyecKUMu pabOTHUKAaMU) M CBEPCTHUKAMU
(oOydJarommMucCs ), MPUHITUIEI Y4eOHOW TUCITUTIIMHBI 1 CAMOOPTaHU3aINH.

[IpuBrneuenrie BHUMaHusl 00YUYarONIMXCSl K [IEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha YPOKax
IpEeAMETOB, SIBJICHUHN, COOBITUI uepes:

19
MBOY NMO CO «COLL Ne 16»



oOpallleHue BHUMAaHHUS HAa HPABCTBEHHbIE AaCHEKThl HAYUYHBIX OTKPBITHH, KOTOpBIE
M3Yy4YaroTCs B JTaHHBI MOMEHT HA YPOKE; HA PEICTABUTEIIECH YUEHBIX, CBA3aHHBIX C U3y4acMbIMU
B JJaHHBII MOMEHT T€MAaMH, Ha TOT BKJaJ, KOTOPbI OHM BHECIU B PA3BUTHE HAIIEH CTPAHBI U
MUpa, Ha JOCTOMHBIE MOIpakaHus IPUMEPBI UX KU3HHU, HA MOTUBBI UX IIOCTYIIKOB;

Hcnonp30BaHnEe BOCIIUTATENBHBIX BO3MOXKHOCTEM COEp:KaHUs y4yeOHOro mpeaMmeTa Juis
dbopMupoBaHHUS y OOYYAIOUIMXCS POCCUHCKUX TPAJAULUOHHBIX yXOBHO- HPABCTBEHHBIX H
COLIMOKYJIbTYPHBIX IIEHHOCTEH uepe3 Moa00p COOTBETCTBYIOIIMX 3alad i PEIICHHUs,
POOJIEMHBIX CUTYallUi 7151 OOCY>KICHUS B Ki1acce

BxiroyeHue B ypoK MIPOBBIX IIPOLIENYDP, KOTOPBIE NOMOTAIOT MOLIEPKATh MOTHUBALIMIO
o0y4aromuxcs K OJIy4eHUI0 3HaHUH, HaJTa)KMBAaHUIO TO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIEHUN
B KJIacCe, TOMOTal0T YCTaHOBJICHUIO JOOPOKEIaTENbHON aTMOC(EPHI BO BpEMS ypOKa.

[IpuMeHeHre Ha ypOKE HHTEPAKTUBHBIX (POPM pabOThI, CTUMYJIMPYIOIINX TO3HABATEIBHYIO
MOTHBAIIMIO 00YYarOUIUXCA.

[IpumeneHue rpynnoBoil padoThl WK pabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHIHOM pabOThl U B3aUMOAECUCTBUIO C JPYTUMH 00YUarOIIUMUCS.

BriOop ¥ ucnosib30BaHME Ha YpOKax METOAOB, METOAMK, TEXHOJOTWMH, OKa3bIBAIOIIMX
BOCIIUTATENBHOE BO3JECUCTBHE HA JMYHOCTH B COOTBETCTBUHM C BOCIIUTATENIBHBIM HIECAJTIOM,
LIEJIBIO U 3aJla4aMU BOCIIUTAHUS.

NuunumnpoBanue 1 Mojjiep>kKa UCCIeI0BaTeNbCKON NeATEIbHOCTH IKOJIBHUKOB B (hopme
BKJIIOYEHHS B YPOK Pa3IMYHBIX MCCIEAOBATEIbCKUX 3aJaHUN U 3a7a4, YTO JAET BO3MOXKHOCTH
oOyyJaroumcsi MpuoOPEeCTH HABBIKM CAMOCTOSITENIBHOTO PEUIEHUSI TEOPETHUECKOW MPOOIIeMBI,
reHepupoBaHusa U 0pOpMIIEHHS] COOCTBEHHBIX TMIOTE3, YBAXKUTEIBHOTO OTHOILIEHUS K YY>KUM
uzesM, MyOJIUYHOTO BBICTYIUICHUS, QpTYMEHTUPOBAHUS U OTCTaUBAaHUS CBOECU TOUKU 3pEHUSI.

VYCcTaHOBNIEHUE YBAXKUTENbHBIX, JOBEPUTENbHBIX, HE(POPMAIbHBIX OTHOUICHHH MEXIY
YUHUTEJIEM U YYEHUKaMH, CO3JaHUE Ha YPOKaxX SMOLMOHAIBHO-KOM(OPTHOU CpeIbl.

20
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouuyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposbHbie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuUMHS — BaXkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 | ) bubnuorexa [IOK

) MPAaKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemecTBa 1 XuMudeckue 15 1 bu6nmorexa LIOK

' peaKIum https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 okcHIax https://m.edsoo.ru/7f41837¢
27 Bogopon. Ilonsitue o g | bubmmnoreka HOK

' KHCJIOTaxX U COMIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

’ OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 ] 1 bubmuoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pazpnen 3. Ilepnoanueckuii 3axkoH u Ilepuoguyeckasi cucrema xumniyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU
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3.1

3.2

[Tepuonuueckuii 3aKOH U
Ilepunonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jesioB U TeM uu(ppoBbIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XuMH4yecKkmne peakuun
L1 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/esioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 2 | 1 bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [OK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 brbmmorexa [TOK
’ py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmworexa [IOK
' PYEIHL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 aneMeHToB [VA NIbl. YTIEpoa U 8 1 2 bubmmorexa [IOK
' . Py ’ poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
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Hroro no pazneny 25
Paznea 3. Merajiibl M X COeTHHEHUS
bu6nmmoreka [IOK
A i 4
3 Obmue cBolcTsa MeTATIOR https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7| 1
3 aKHEUIe MeTaJUIbI U UX COeIUHCHUS 6 hitps:/m.cdsoo.rw/7f4 12636
Hroro no pazaeny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 Bubmorexa HOK
' H p https:/m.edsoo.ru/741a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITIOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Konrpoubnble IIpakTHyeckue
n/n Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poap XuMHM B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

) [IonsaTne o Meromax IIO3HaHUA B XUMUH. 1 1 bubnuorexa [JOK
CrapToBasi TUarHOCTHKA. https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs

3 B Jlaboparopud H MPUEMBI OOpallEeHUs C 1 1 bubmaorexa LIOK

patop P P https://m.edsoo.ru/fR0d23dc
12a00paTOPHBIM 000PYTOBAaHHEM)

4 Uucteie BemectBa u  cMmecu. CrocoObl 1 bubmuorexa [JOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktnueckas pabora Ne 2 «Pasnmenenue

5 c;[)eceﬁ (Ha T I/II)MC € OYHCTKHU HOBaH €HHOM 1 1 bubmmorexa [OK

puMep P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJCKyIIH https://m.edsoo.ru/ff0d2a6c

7 XHWMHYECKUE DJIEMEHTHl. 3HAKW (CHMBOJIBI) 1 bu6mmoreka [IOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXKHBIE BEIIECTBA 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 uonworexa LO

https://m.edsoo.ru/ff0d2d50
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3akoH IMOCTOAHCTBA cocCTaBa BCIIICCTB.

10 Xumuueckasi ¢popmyia. BaneHTHOCTh aTOMOB bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae

XUMHUYECKUX HJIEMEHTOB

1 OtHocuTeNnbHAS aToMHast macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢

12 MaccoBast [0JI1 XUMHUYECKOIO DJIEMEHTA B bu6mmoreka [IOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemectBa. Monbs. MorsipHas bubnmoreka [JOK
macca https://m.edsoo.ru/ff0d5230

14 ®du3nveckue W XMMHYECKHE  SIBJICHMS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 yciioBUsI IPOTEKAHUS XUMUYECKHUX bubnnoreka [HOK
peakuuii https://m.edsoo.ru/ff0d3al6

16 3aKkOH  COXpaHEHHsI  MacChl  BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

17 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA IO bu6mmoreka [JOK
YPaBHEHUSAM XUMHUYECKUX PEaKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XUMUYECKUX €aKIil

18 (coez[I/IHq;HmI, paznoXeHus, 3aM§meHI/m, bubmmorexa [TOK

https://m.edsoo.ru/ff0d3{34

oOMeHa)

19 M. B. JIoMOHOCOB — yUYEHBIN-OHIIUKIIONECANCT. bubnnorexka [JOK
O06o0061IeHre U crucTeMaTu3alys 3HaHU! https://m.edsoo.ru/ff0d40c4

20 KonTponbnas padora Nel o teme «BemiectBa bubmuorexa [IOK
U XUMHUYECKUE PEAKLIU) https://m.edsoo.ru/ff0d4290
Bo3gyx — cmeck razoB. CocTtaB BO3ayXa. Bu6morexa [LOK

21 Kucnopon — 31eMeHT U IpOCTOE BELIECTBO.

O3zoH

https://m.edsoo.ru/ff0d448e
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duznueckue " XUMHUUECKHE CBOMCTBA

22 KHCIIoposia (peakUuu OKMCIEHHUS, TOPEHHE) bubmorexa LIOK
pofa {peaitt > TOPCHHE): https://m.edsoo.ru/fR0d4614
[TonsiTue 06 okcumax
Crioco0bI MOJTyYEHUS KHUCJIOpO/ia B
23 J1a00paTOpUH u MIPOMBIILICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoli 3ddexkT XUMUYECKON peakIuu,
24 MOHSITUE O TEPMOXUMUYECKOM aBHECHUU bubmorexa HOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
25 TormnuBo (HedThb, yroib u MeTaH). 3arpsi3HeHue bubnuorexa [JOK
BO3/lyXa, CIIOCOOBI €r0 MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
[IpakTnueckass pabora Ne 3 mo Teme
26 «Ilonyyenne W  coOupaHHE  KHCIOPOJa bubmorexa [JOK
Y . P poAa, https://m.edsoo.ru/fR0d4ae2
U3Yy4YEeHHE €ro CBOMCTBY
7 Bomopon — 32neMeHT M IpOCTOE BEMIECTBO. bubnuorexa [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
78 duzuyeckue W XHMHYECKHE  CBOMCTBa bubmuoreka [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITonsiTHE O KUCHOTAX U CONAX
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30 CriocoObl Mo TyYeHUs BOIOPO/Ia B JIA0OpATOPHH
Y Siae Patop https://m.edsoo.ru/fR0d4dd0
[Ipaktnyeckas pabora Ne 4 mno Teme
31 «Ilonmyyerne u  coOWpaHue  BOJOPOJA bubmorexa HOK
y . p AIOPOAE, https://m.edsoo.ru/ff0d4£42
M3Yy4YEHHUE €ro CBOMCTBY
bubmuorexa [JOK
32 M i 00BE .3 A
OJIPHBII OOBEM TA30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brruucienuss o0béMa, KOJIHMYECTBA BEICCTBA
bu6mmoreka [IOK
33 rasa 110 €ro U3BeCTHOMY KOJIMYECTBY BEILIECTBA

Wi 00bEMY

https://m.edsoo.ru/ff0d55a0
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Breruncnenuss 00bEMOB Ta30B MO ypaBHEHUIO

34 €aKIMM Ha OCHOBE 3aKOHAa OOBEMHBIX bubmmorexa [IOK
peaitiitit | https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI Tra30B

35 DOU3NYECKUe U XUMHUUYECKUE CBOMCTBA BO/IbI bubmorexa HOK

A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK

36 C i. I1 e 00

ocTtaB ocHoBaHuUU. [ToHsTHE 00 MHAMKATOpAX hitps://m.cdsoo.ru/f0d59¢2
Bona kak pactBoputens. Haceiennsie u
37 HEHACBI eHHI:Ie aF():TBO bl. MaccoBas 054 bubmmorexa [IOK
B PacTBEOpRL A https://m.edsoo.ru/f0d5b40
BEIIIECTBA B pacTBOPE
[IpakTnueckass pabora Ne 5 1o Teme
38 «ITpuroroBieHue pacTBOPOB C OIMPEAECIEHHON bubmorexa LHOK
PUTOTOBJCHIE pactiop pext https://m.edsoo.ru/ff0dSeba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA

39 KonTponbnas padorta Ne2 mo teme «Kucnopon. bubnnoreka [HOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 OKCHIBL: COCTaB, KIaccuQuKanus, bu6mmoreka [IOK
HOMEHKJaTypa https://m.edsoo.ru/ff0d664e
[TonyyueHue W XUMHYECKHME  CBOICTBa

41 KHCJIOTHBIX, OCHOBHBIX M  aM(OTepHBIX bubmorexa [JOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoBaHus: COCTaB, KJaccuukanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 Ilomyyenue ¥ XUMUYECKHE  CBOMCTBA bubnnoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: COCTaB, KJ1accuukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

. bubnuorexa [JOK

45 [TonydyeHue 1 XuMHYECKHE CBOMCTBA KUCTOT
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Comu (cpeaHue): HOMEHKJIATypa, CIIOCOOBI

bubmuoreka [JOK

46 .
IIOJIyY€HUSA, XUMUYECKUE CBOUCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX  3aJa4 [0  TeEME bubnunoreka [HOK
«OCHOBHBIE KJIaCCBI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢
COEIMHECHUIN»
43 l'enernueckas CcBA3b  MEXAy  Kiaccamu bubmuorexa [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o00meHre u cucTeMaTr3aIs 3HaHUIA
= H https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padora Ne3 o teme "OcHOBHBIE bubnuorexa [JOK
KJIaCChl HEOPraHUYECKUX COCAUHECHUI" https://m.edsoo.ru/00ad9¢la
[TepBbIie TTOTTBITKH KJIaCCU(UKAIIAN
bu6mmoreka [IOK
51 XUMUYECKUX 3JIeMEHTOB. [loHsTHE O rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepmoandeckas
bu6mmoreka [JOK
52 cucremMa Xxumuyeckux dsnementoB . .
https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, rpyInbl, IOATPYIIIEI Bubmorexa ITOK
p - TPY ’ Py https://m.edsoo.ru/00ada52c
54 Crpoenue artomoB. CocTaB aTOMHBIX SJIEP. bubnnorexa [JOK
H3oTorb https://m.edsoo.ru/00ada342
CtpoeHre »HIIEKTPOHHBIX 000J0YeK aTOMOB
55 anemeHToB Ilepuommueckoit cucremer [[. U bubmmorexa LIOK
P o https://m.edsoo.ru/00adaébc
MenneneeBa
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa IO
. bubnuorexa [JOK
56 ero noJyioxkeHuto B [leproanueckoit cucreme /1.

. Meunneneena
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3nauenne Ilepuogumyeckoro 3akoHa  JJs

bubmuorexa [JOK

JLHUM 1
57 paSBI/I.’I-TI/ISI iI&yKPI Y IPaKTHKHU. ] CH/CIICCB hitps://m.edsoo.ru/00ada96e
— Y4EHBIN, MeIaror ¥ TpaXIaHuH
53 O06oOmeHne W CcUCTeMaTU3alMs 3HAHUK / 1 bubmuorexa [JOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/00adb33c
Kontponbnas padora Ned o teme «CTtpoeHue
. bu6mmoreka [IOK
59 aTomMa. XUMHUYecKas CBs3b» / Bcepoccuiickas 1
https://m.edsoo.ru/00adb486
npoBepouHas paboTa
60 DIeKTpOOTPULIATETbHOCTh aTOMOB 1 bubnuorexa [JOK
XUMHUUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumuyeckas CBs3b 1 bubnmorexa LHOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
62 KoBanentHas nossipHasi XuMu4ueckas CBsi3b 1
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
63 KoBaneHnTHas HenossipHas XUMUYECKasi CBA3b 1
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 C 1
TCHCHD ORHCTCHIA https://m.edsoo.ru/00adae28
65 OKHUCIINTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINHU 1 bubmmnorexa [IOK
peartt https://m.edsoo.ru/00adb076
66 OKUCINTENN U BOCCTAHOBUTEIN 1 Bubmorexa ITOK
https://m.edsoo.ru/00adb076
67 OO6o0menne W cucTeMaTU3alvs 3HAHWHA 10 | bubmorexa [JOK
teme «CTtpoeHne atToMa. XUMHUYECKas CBS3bY» https://m.edsoo.ru/00ad9cb2
bubmuorexa [JOK
7 1
68 O00011IeHre 1 cucTeEMaTH3alus 3HAHUH https://m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
Ilepnonnueckuit 3akoH. Ilepuomuueckas
bubnunoreka LIOK
1 cucTeMa XuUMHYeckux asiemeHToB J[. H. 1
https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B W3MEHEHHUU CBOWCTB
2 XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX 1 bubmmorexa [IOK
P P https://m.eds00.rw/00adb6b6
[IEPHOJIOB
3 Knaccudukanms u HOMEHKJIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buael  XuMu4eckoW  CBSI3M M THIIBI 1 bubmuorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponbHas paGora Nel mo Teme
5 «IloBTOpenne u  yriuyOJieHHMEe  3HAHUU | |
OCHOBHBIX pa3/elioB Kypca 8 Kiacca»
(BXoJ1Hast KOHTPOJIbHAS paboTa)
6 Krnaccudpukanys XuMUYeCKHX peakuui Io | bubmuoteka [IOK
Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XUMHUYECKON PEAKIIUU.
7 [loHsTHE O TOMOIEHHBIX U TE€TEPOr€HHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakusax
2 [ToHsiTME O XMMHUYECKOM PaBHOBECHH. 1 bubnuotexa [JOK
@axkTopsl,  BIAMAKIIAE HAa  CKOPOCThb https://m.edsoo.ru/00adc28c
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XUMHYECKOM  peakuuh U IOJIOKEHUE
XUMHUYECKOTO PaBHOBECHUS

9 OKuUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [{OK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus dIEKTPONUTUYECKON JMCCOLHUALIAM. 1 bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Honnsie ypaBHEHHUS peaKInii 1 bubmmorexa LOK

P peartt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT M OCHOBaHMI
12 B CBETe [IPEICTABICHUN 00 1 bubnmorexa [IOK
. p https://m.edsoo.ru/00add5d8
AICKTPOJIUTUYECKON JUCCOIHAIIIT
XUMHUUYEeCKHe CBOMCTBA COJIEH B CBETE
13 OPENCTABIIEHUA 00  DIEKTPOJIUTAYECKON 1 Bubmiorexa OK
p p https://m.edsoo.ru/00add8b2
JIHUCCOLMAIIAN
bubnmorexa LIOK
14 ITonsTue o ruApoOIU3€E COJICH 1
AP https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK
15 O000111eHIE U CHCTEMATH3aIlUs 3HAHUIH 1
B . https://m.edsoo.ru/00addd12

16 [Ipaktuyeckas pabora Ne 1. «Pemenue 1 bubmuoteka [IOK
JKCIIEPUMEHTAJIBHBIX 3a1a9 https://m.edsoo.ru/00addbfa
KonrponsHast pabora Ne2 mo Teme

17 «DIIEKTPOIUTHYECKAS JUCCOIAIIUs 1 1 bubnmorexa OK

p ’ https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»

13 O6mas XapaKTepPUCTUKA rajoreHoB. | bubnuotexa [JOK
XHWMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XJI0pOBOAOPO. Constaas KHCIIOTA,

19 XI/IME’—I@CKI/IS CBOICTBa MHOJIyYCHHE 1 bubmorexa LIOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
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[Ipaktnueckass pabora Ne 2 1o Teme
20 «IlonmydyeHne COJSTHON KHUCIOTHI, U3y4YEHUE 1 bubmmorexa [TOK
B yv - By https://m.edsoo.ru/00ade348
e€ CBOMCTBY
Boruncnenuss mo ypaBHEHUSM XUMHUYECKUX
21 €aKIMil, eCIM OOUH W3 pPEarcHTOB JaH B 1 Bubmaorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OOmast xapakTepucTuka 3jieMeHToB VIA- | bubmmoreka [JOK
IPYIIIBI https://m.edsoo.ru/00ade64a
ATIOTpOIHbBIE MoOAU(pUKAIITT CEpBHL.
P (1).. Up bubnuoreka [IOK
23 Haxoxnenue ceppl U e€ COeIMHEHUN B 1
. https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopon, crpoeHue, (U3HUECKUEe U 1 bubnnorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl CepBhl. CepHas KHUCJIOTA,
25 ¢buznyeckue Il;)l XI/IMI/I‘{SCKI/IG CBOMCTBA 1 bubamorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIUU, JEKAIMe B OCHOBE
2% MPOMBIIIJIEHHOTO  clocoba  MOJTy4YeHHs 1 bubmmnoreka HOK
CEPHOU KUCIOTHI. XUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalolllel cpeibl COEAMHEHUSIMU CEPBI
7 Beruuciedne MaccoBOil  JOMM  BBIXOA | bubnunorexa LIOK
NIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OOmiasi xapakTepuCTUKa JJIEMEHTOB VA-
28 rpynnsl. A30T, pacpOCTPaHEHUE B TPUPOJIE 1 bubmmorexa [IOK
py ’ » Pactpocip N PHpOZE, https://m.edsoo.ru/00adeca6d
(bu3UYeCKre U XUMHUYECKHE CBONCTBA
29 AMMHak, ero (usnyeckue M XUMUYECKHE 1 bu6muoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
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[Ipaktnueckas pabora Ne 3 1o Teme
30 «llonydyenne ammuaka, HU3yY€HUE €ro 1 bubmmorexa [TOK
N Y ’ Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e QuznUeckue W | bubnunorexa LIOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS

0 B KaueCTBE MHHEPAIbHBIX YAOOpPEHUM. 1 bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHHE  OKPYKaIoIIeH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMHU a30Ta
dochop. Okcun hocdopa (V) u pochopras

bubnunoreka LIOK
33 KHCIIOTa, (HU3MYeCKHe ©  XUMHYCCKUE 1
. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHE
Hcnonp3oBanne ¢ochaTtoB B KadecTBe
34 MHHEPATBbHBIX oOpenuit. 3arpsi3HeHue 1 bubmmorexa [TOK
p . yAoobp ' P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu

15 VYrnepoa, pacnpocTpaHeHHE B TPHUPOJE, 1 bubnnorexa [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcunpl  yriepona, uX (QU3NUYECKHE U

16 XUMHYECKUE CBOMCTBA. ODKOJOTHYECKHE 1 bu6mmoteka IIOK
po0JIeMBbl, CBSI3aHHBIE C OKCHJIOM yTJepoJia https://m.edsoo.ru/00adfebe
av)

but6mmorekxa [IOK
37 VYronbHasg KUCIIOTa U €€ COMU 1
https://m.edso00.ru/00ae006c
[IpakTuueckass pabora Ne 4 mo Teme
38 "I[Tonyuenue TJIEKUCIIOTO rasa 1 Bubmmorexa [IOK
Y Y 0 https://m.edsoo.ru/00ae027¢
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
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[TepBonavasibHBIE MMOHSTHUSI 00
39 OpraHnu4YeCcKux BEIIECTBAX KakK 0 1 bubnmorexa LHOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIJIepoaa
. Bbubnuoreka LIOK
40 Kpemuuii u ero coeguHeHus 1 a
https://m.edsoo.ru/00ac080a
[Ipaktnueckas pab6ora Ne 5. Pemenue
bubnmoreka [IOK
41 SKCIEPUMEHTAIBHBIX  3aJady 10  TeMe 1
Ny https://m.edsoo.ru/00ac0bf2
«Baxkneinnyne HeEMETAIIJIBI U HX COENHEHUI

4 KoutponpHas pabora Ne3 mo Teme 1 1 bubmmoreka [JOK
«Baxuenime HeMeTaJLIbl U UX COEIUHEHUSD) https://m.edsoo.ru/00ae0e18
OOmas XapaKTEePUCTHKA XUMHYECKUX

13 3JIEMEHTOB — MeTaIoB. Mertamndeckas 1 bubnuorexa [JOK
CBSA3b M METAUIMYECKas KPUCTAIINYECKas https://m.edsoo.ru/00ae103e
pemérka. @u3ndYecKre CBOMCTBa METaJIOB
XUMHYECKHE CBOICTBa METaJIJIOB.

44 DIIEeKTPOXUMHUUECKUI ST HaOpsHKEHUN 1 bubnmorexa [IOK

P p P https://m.edso00.ru/00acl1156
METAIIOB
OOme cnocoObl MMOJyYyeHHs] METalIOB.

45 CmnaBpl.  Beiuncnenus 1O  ypaBHEHHSIM 1 bubnmnoreka [JOK
XUMHYECKUX pEeaKUuid, €Ccld OJIUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJEPIKUT MPUMECH

bubnunorexa LIOK
46 IToHsATHE O KOPPO3NH METAIIIIOB 1
PP https://m.edsoo.ru/00ac1278
Bubnuoreka IIOK

47 Illenoynbie METAIBI 1 1

https://m.edsoo.ru/00ae14b2

48 Oxcuabsl ¥ THAPOKCHUIBI HATPHS U KaJIHs 1 bubmmorexa TIOK

P p https://m.edsoo.ru/00ae14b2
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49 Illenoyno3eMeNbHBIC METAIbl — KaJbIUN U 1 bubmuorexa [IOK
MarHuu https://m.edsoo.ru/00aecl5e8
. bu6nmmoreka [IOK
50 Bakueiiiue coefTMHEHNUA KaJIbIUA 1
https://m.edsoo.ru/00aecl5e8
51 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI 1
bubnunorexa LIOK
52 Ké Obl eé € 1
CTKOCTB BOJIbI U CITOCOOBI €€ yCTpaHEHUs hitps:/m.cdsoo.ru/00ac 1886
53 [Ipaktuyeckas pabora Ne 6 mo Teme 1 Bu6mmotreka [JOK
"YKEcTtkoCcTh BOABI U METO/IbI €€ yCTpaHEeHUs" https://m.edsoo.ru/00aelae8
54 N — 1 bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AmdorepHble  CBOHCTBa  OKCHAA U 1 bubnuoreka [IOK
TUApoOKcUIa https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
56 Keineso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, rugpokcuasl U conu xenesa (1) u 1 bubnnorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
[Ipaktuueckass pabora Ne 7. Pemenue
bu6mmoteka IIOK
59 OKCIIEPUMEHTAIBHBIX ~ 33/Jad 10  TeMe 1
. https://m.edsoo.ru/00ae3de8
«Baxknennine MeTaIbl M UX COETUHEHUI
Boruncnenuss mo ypaBHEHUSM XUMHYECKUX
€aKIUM, €CIM OJWH H3 pearcHTOB JaH B
peakt A P 8 bubmuoreka [IOK
60 M30bITKE WM COJNEPXKUT  MPUMECH. 1
o https://m.edsoo.ru/00ael1750
Bremunciaenuss MaccoBOW  JOAM  BBIXOJA
MPOAYKTa pPEaKIuu
61 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
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2 Kontponbnas pabora Ned 1o Teme 1 |
«Baxuen1me MeTalIbl U UX COSTUHEHUS
63 BemectBa u Marepuanbl B IOBCEIHEBHOM 1 bubnunorexa LIOK
JKU3HHU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHUE OKPYKAKOLIEH 1 bubnmnoreka HOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp XuMuM B peHIEHUH SKOJOTHYECKHUX 1 bubnmnoreka HOK
npobaem https://m.edsoo.ru/00ae4270
. bubnuoreka [IOK
66 000 1
O06o00611eHNe U cUcTeMaTH3allKsl 3HAaHUI https://m.odsoo.r/00ac0d0a
. bubnuoreka [IOK
67 06006 1
ODIHCHHC H CHCTCMATHIAII SHAHIH https://m.edsoo.ru/00adb33c¢
bu6 K
68 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHMA 1 hgp;?;ﬁfg;gz/ooad%bz
OBUIEE KOJIMYECTBO YACOB I1O 68 4
I[TPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IC XUMHNYCCKHUEC ITOHATHA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAasT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSipHasT Macca, KOJUYECTBO
BEIIECTBAa, MOJIb, MOJSIPHAs Macca, MaccoBasl J10JI1 XMMHUYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHUECKash peakius,
KIacCUPUKALMS ~ peaklMil: peakiuu  COCAWMHEHUs, PpPeaKIuu
pa3NoXKEHUs, peaKIUH 3aMelIeHUs, peakluh OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((dEKT peakiuu, pacTBOp,

MaccCoOBas J0JI BEIICCTBA (HpOHeHTHa}I KOHI.[CHTpaI_II/ISI) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aUMOCBS3b OCHOBHBIX XMMHUYCCKHUX MMOHATUU U

MNPHUMCEHATH OTHU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BAaTh XMMUUYCCKYIO CUMBOJIMKY IJISA COCTABJICHUS (I)OpMy'J'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUSA, 3aKOHa

ABorazipo

1.5

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX

COCOINMHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKUE PEaKUUU (IO YUCIYy M COCTaBY

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3 PeKTy)

1.7

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJIIPHYIO MAaccChl

BCIICCTB
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1.8

1.9

1.10

2.1

BBIUUCIIATH MACCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1o (opmyJe

COCIMHEHUS,

BBIUUCIISATH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelme npecTaBUTETN HEOPIraHUIECKUX BEIIECTBY

pacCKpbeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIpCACIIATh IPHUHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJIéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

23

KJIACCU(PUIIMPOBATh HEOPTAaHMYECKUE BEIIECTBA

24

2.5

2.6

XapakTepu30BaTh (OMHMCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMHCAHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOYKHOCTU IPOTEKAHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JINYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIBITOB IO IMOJYYCHHIO U c061/1paHmo
ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEIECTBA, MIIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH U KHCIOT C MOMOIIBIO

WHMKATOPOB (JaKMyc, (heHosdTanent, METUIOPaHK U IpyTHUE)

2.7

MIPOBOJIUTH PACUYETHI IT0 YPABHEHUIO XMMUYECKON peaKkIuu

[Io teme: «llepmognueckuit 3akoH u Ilepumonmueckass cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHHe aTOMOB.

Xumuaeckas cBI3b. OKHUCINTENLHO-BOCCTAHOBUTEIIHLHBIC PEaKIum»

3.1

PaCKpbIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TTOHSTHM: AApO aroMma,

AJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTanb, paaUyC aToma,
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XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(UIIUPOBATH XUMUUYECKUE IIEMEHTBI

OIMCHIBATh U XapaKTepu30BaTh Tabamunyto Gopmy Ileprnoanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuyaTh IOHITHUSA «IJIaBHas
33
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIINE)» 11(510)5(018331

packpbiBaTh cmbich llepuommueckoro 3akona J[.M. Menneneena:
34 JEMOHCTPUPOBATh  I[MOHMMAHUE MEPUOJUYECKON  3aBUCHUMOCTH

CBOMCTB XUMHNYCCKHUX 3JICMCHTOB oT Hux IIOJIOKCHU A B

[Iepnonnueckoii cucreme

COOTHOCHTH  0003HAU€HHs, KOTOphIE HMEIOTCS B  Tabnwmie
«lleppoguyeckas  cucrema  XUMUYeCKHX  anemeHToB .M.
3.5 MeHieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsji sjapa, oOIlee 4YHCIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOSIM)

36 ONpEACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

OTpEeAENATh BUJl XMMHUYECKON CBS3M (KOBAJIEHTHAas M HOHHAs) B

3.7

HCOPraHNYCCKUX COCAUHCHUAX

9 KITIACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM

NpoBepPsIeMoOro .
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

pe3yJabTara

1 ITo Teme: «BemecTBo 1 XUMUYECKasi PEAKIUD)

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHI: PacTBOpP,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, HIIEKTPOIUTHUECKAsT AUCCOLMAIMS,
. peaKknuy HOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOE PaBHOBECHE,
. oOpaTumblie u HEoOpaTHUMBbIE peaxuuuy,

OKHCINTCIBHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIUTCIIb,

BOCCTAaHOBUTCJIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aJUIOTPOIIN,
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aM(pOTepHOCTh, XHMHYECKass CBs3b (KOBAJICHTHAs, HOHHA,
MeTaJJIn4yecKasi), KpHUCTaUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKIuu

1.2

1.3

1.4

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHH U
IPUMEHSATh 3T MOHATHS IIPU OMMCAHUM BEIIECTB U UX ITPEBpaILEHUI
COCTABJIATh YPAaBHEHMsI 3JIEKTPOJIMTUUYECKON AMCCOLMALMM KUCIIOT,
LIEJIOYEN U COJIEH, IOJIHBIE U COKPAIEHHBIC yPAaBHEHUS PEaKIUil
HMOHHOT0 0OMeHa

PaCKpPbIBATH CYIHOCTD OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakUuit

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKIuu

ITo Ttemam: «Hemeramnsl U UX cCOeAMHEHMS» U «MeTaaiabl U HUX

COCAUHCHUA»

2.1

2.2

XapakTepu3oBaTh  (OMHMCHIBaTH) oOmMe W crenuduyecKue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CI0XKHBIX BEILECTB, TOATBEPkKAAs
ONMCAaHUE TPUMEpPAMH MOJEKYJISIPHBIX M HWOHHBIX YypaBHEHUI

COOTBCTCTBYIOINX XUMHUYCCKUX peaKHI/Iﬁ

COCTAaBJIATb YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIIUX CYICCTBOBAHNC

TCHETHYCCKOM CBAI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

23

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/II\/’I B pa3JIMYHbIX

YCIOBHAX

2.4

2.5

CIeAOBaTh TMpaBWUaM IMOJb30BAHUS XHUMHUYECKOW TOCYIOW U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBHUU C HMHCTPYKUHMSAMU MO BBITOJIHEHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKHUCIIOTO Tt 333)

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XJIOPHI-,
Opomuza, wuoaun, KapOoHar, Qocdar, cunmkar, Cyabdar,
THJPOKCHUIMOHBI, KATHOHBI aMMOHHUSI, HOHBI M3Y4YE€HHBIX METAJIIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPAX HEOPraHUYECKUX BELIECTB

ITo Teme: «XuUMUS U OKPYIKAIOILAsL CPELay
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3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux TmoHatuil: [IJIK

BCIICCTBA, KOPPO3HA METAJIIIOB

MPUMEHITh OCHOBHBIC OIEpAIlMU MBICIUTEIIBHON JIEATEIBHOCTH —
aHaJlM3 W CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIIUIO,
BBISIBJICHHE IPUYUHHO-CICACTBEHHBIX CBS3CH — JUIA M3ydYeHUs
CBOﬁCTB BCIICCTB U XHUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJIbl TO3HAHUS — HAOIIOJACHHE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

[IepBoHavanbHbIe XUMUYECKHE TOHATHUS

[Tpenmer xumuu. Poip XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemrectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MTO3HAHUS B XUMHU. UHCTHIE BEIIECTBA U CMECH. Crioco651

pas3neneHus cmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IGKyanHO@ YUCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocHuTenLHAS aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBas HOdsS XHUMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KomnuectBo BemectBa. Monbs. MossipHast macca. B3auMocCBs3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYPHBIX €IMHHUII BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

Pu3nyecKkue U XMMUYECKHE sABJICHUSA. XMMHUUYECKas PEAKUA U €€ IPU3HAKU.
3aKOH  COXpaHEHHMs  MacCchl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccudukanms  XUMHYECKMX  peakiuil  (CoelMHEeHMs,  pa3jokKeHus,

3aMelieHus, 0OMeHa)

1.7

XWMHUYECKUH JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOH, C
npaBuJIaMy pabOTHI B Tab0paTopuu U MpruéMaMu 00palieHus ¢ 1ab0paTOpHBIM
obopyoBaHUEeM, HM3y4YeHHE W OmNucaHue (GU3HMYECKHUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3nueckux (TUTaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE U KOHJICHCAIIHUsI BOJIBI) U
XUMUYECKUX (TOpEHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICCTBUE MeJa C KHUCIOTOW) SIBJICHHM, HAOJMIOEHUE WM OIHUCAHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiui (pasjioKeHue caxapa,

B3aUMOJICKICTBHUE CEPHOW KHCIOTBI C XJIOPHIOM Oapus, pa3oKCHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEICTBUE XKele3a C paCTBOPOM
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conu Meau(1l), u3yuenune cnocoboB pa3eneHus cMecel (C TOMOIIbIO MATHHTA,
¢GwIbTpOBaHKE, BBITAPUBAHKE, AUCTUILISAIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yJIbTAaTOB
NPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MoieJield MOJIeKYJT (IIapOCTEeP KHEBBIX )

Baxueiine npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razo. CocraB Bo3nyxa. Kucinopon — anemeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupojae, Gpusnueckue U XMMUYECKHUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmopoaa. CrnocoOsr
HOJY4YeHUs KHUCIOpoAa B J1abopaTopuu M IMpoMblluieHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoii 3¢p(eKkT XUMUYECKOW peaknuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3 PEKTa, pa3pylICHUE 030HOBOTO CIIOS

23

24

2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B MpUpo/Ie,
dusnyeckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOy4EHHUSI.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl o XMMUYECKUM ypaBHEHHSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pacrBoputens. PacTBopsl.
Hacpliiennple 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass fons BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoB B MpUPOJIE U B KU3HU yenoBeka. Kpyrosopot
BOABl B IMpUPOJE. 3arps3HEHHE MpUPOAHbIX BOA. OXpaHa M OYHUCTKA

MIPUPOJHBIX BOJ

2.6

2.7

Knaccudukanust nHeoprannueckux coemunenuit. Oxcuabl. Knaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoseoOpaszyromue. Homenknarypa okcunoB. @u3zndyeckue U XMMHUYECKHE
cBoOMcTBa OKCUAOB. [losryuenne okcuaoB

OcHoBanms. Krnaccudukamuss ocHOBaHMN: MIENOYM W HEPACTBOPUMEBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA

ocHoBaHui. [loryuenue ocHOBaHUM

2.8

Kucnorel. Kmaccudukamust kucinor. Homenkinarypa kucinor. @usnydeckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocTh MetaiuioB H.H. Bbekerosa.

[TonydyeHue Kuciaot
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2.9

2.10

2.11

Conu. Homenknatypa cosieit. @U3nyecKkre U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMUYECKUX COCIUHEHHM

XVMMUYECKUN JKCIIEPUMEHT: KAYECTBEHHOE OIPENEICHUE COIEP/KaHUs
KHCJIOpOJia B BO3JyXeE, MOJlyYeHUE, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOWCTB KHUCIJIOPOJ1a, HAOJIIOJCHUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUs TOPEHUs (1105Kapa), O3HAKOMIIEHHUE C
o0Opa3llaMu OKCUJOB M ONKUCAaHHE HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacno3HaBaHUE U HU3YUYEHHE CBOMCTB BOJOpoAa (TOpeHue), B3auMOAEHCTBHE
BOZlOpoJa  C OKCHJIOM meau(1l) (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HAOIIOACHNE OOpa3L0OB BEUIECTB KOJUYECTBOM 1 MOJb,
UCCIICIOBAaHUE OCOOEHHOCTEH  pAacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JI0JIEl PacTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBUE BOABI C METaJulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OIPEZCIICHUE PAaCTBOPOB KUCJIOT M IIENOYEH € IIOMOIIBI HMHIMKATOPOB,
UCCIIEIOBaHUE O0pPa3I0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB,
HaOJroleHne W3MEHEHHsT OKPACKM MHIMKAaTOpPOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue B3aumopeiicteus okcuna meau(Il) ¢ pacrsopom cepHoit
KHCIIOTBI, KHCIOT C METaJUlaMM, PEAKUUN HEeUTpaln3alMH, IOJy4YEeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYyruM H3
pacTBOpa COJIH, pEHIEHUE SKCIIEPUMEHTAIBHBIX 3a7au 1o TeMe «BaxHeimune

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

3.1

ITepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XuMU4eckas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsTne o
TPYIIax CXOAHBIX JIEMEHTOB (IIEJIIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT amM(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

ITepuoanueckuii 3akoH. Ilepromnyeckas cucremMa XUMHUYECKUX JJIEMEHTOB
JA.UN. MengeneeBa. KopoTkonepuoanas ¥ UIMHHONEPUOAHAS  (OPMBI
[lepuoauueckoit cucrtembl xuMuueckux odiemMeHtoB J[.M. Mennaeneena.
IIepuonst u rpymnmnbsl. PU3NYECKUI CMBICH MOPSIAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa
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3.3

34

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
ITepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.M. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HaykHu W npakTuku. [[.1. MennaeneeB — y4y€HbIi U

I'paXKaaHHUH

Xumuyeckasi cBs3b. KoBasieHTHas (MOJisipHAsT M HEMOJSIPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHUX 3IeMEHTOB. IoHHAs CBSI3h

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TMIPOKCHJA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEIEHNE OIBITOB, WILTIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PpCaKknnun pa3jioxKCHUs, COCI[I/IHeHI/ISI)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumundeckas peakuus. [lopropenue

1.1

Ilepuonnueckuii 3akoH. [lepuoguueckasi cUCTEMa XMMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB NEPBBIX TPEX MEPHUOJOB, KaJlWs, KaJlbLUsi U UX
COEIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM 3J1eMEHTOB B Ileproguueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelIecTBa: BHUAbl XUMHUYECKON CBA3U. THUIBI KPUCTATITMYECKUX
pEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOMN
pemIéTKH W BUJA XUMHUYECKOW cBsi3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOPraHMYECKUX BeUlecTB (MEXIyHapoJHas U TpUBHaAJbHas). XUMHUYECKUE

CBOMCTBaA BCHICCTB, OTHOCAIIUXCA K PA3JIMUYHBIM KJIaCCaM HCOPTaHUYCCKHUX

COG,I[I/IHCHI/II\/'I, IFCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB
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1.3

Knaccudukanus XuMUYecKHX peakiuid 1Mo pa3IuuHbIM MPU3HAKaM (110 YHCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, mo
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
0 YYacTHIO Karajgu3aTopa). OK30- M DJHJIOTEPMHUYECKHE pPEaKIIHH,

TEPMOXMMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TETEPOreHHBIX peakiuix. lloHsATHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEaKIHU U

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLMHU,  AJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakunu. CocTaBieHUE ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOIMALMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, aHnonbsl. MexaHu3m AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMU4ecKou cBsizu. Crernenpb aucconuanuu. CUabHbIE U ca0ble JIEKTPOJIUTHI.
Peakunu nonHoro oomMeHa. Y clioBusl MPOTEKaHUS peakluii HOHHOTO OOMeHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuii. CBOWCTBa KHUCIOT,
OCHOBaHMW U CONe B CBeTe IMPEACTaBICHUH 00 AIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peETOK HEOPraHWYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIO0XKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peaklUuu OT BO3JEUCTBUS PpazNUYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BELIECTB, Ipoliecca
JMCCOIMANY  KUCIIOT, INeNoYel ¥ comell (BO3MOXKHO HCIOJIb30BaHNE
BUEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaxkuii Ha HOHBI; PellleHUe SKCIIePUMEHTAIbHBIX 33124

Hemeramie! 1 ux COCIUHECHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3UYECKHUEe CBOICTBa
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MPOCTBIX BELIECTB — TAJIOTEHOB. XUMUYECKUE CBOWCTBA Ha MPUMEPE XJIOpA
(B3auMoJIeliCTBHE C MeTa/llaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg  KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4Ye€HHE, IPUMEHEHUE.
JelictBue XxJiopa M XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. Bakueilmue

XJIOpUAbI U UX HAXOXICHUC B IPUPOIALC

2.2

23

2.4

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKUCIeHUs. CTpoeHHe 1 PU3NIECKUE CBOWCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOAM(HUKALNIN
KHUCTIOpOoJia M cepbl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOIOPO/I, CTPOCHHE,
q)HSI/IqGCKI/Ie M XUMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIN
KHUCTIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKUE CBOMCTBA
(o0mre Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYECKHUe
pEaKIH, JekKallue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOJIYYCHUSI CEPHOU
KHCJIOTHI. HpI/IMCHeHI/IC. Conu CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCAKIUd Ha
cyibdar-uoH. HaxoxmeHue cepel U e€ COSIUHCHUN B IPpUpOe. XUMUYECKOE
3arps3HEHUE OKPYIKAIOIIEH CpeIbl COSNMHEHHMSIMHA CepPhl (KUCIOTHBIE JTOKIH,

3arpsAA3HCHUC BO3JlyXa U BO)IOéMOB), CITIOCOOBI €0 MpeaoTBpalICHUA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, pacIpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckue cBoiictsa. KpyroBopot azora B mpupoe.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IC U XHUMHUYCCKHUC CBOﬁCTBa, IMOJIyUCHHUC U
npuMeHeHne. Coiau aMMOHUS, WX (PU3MUYECKHe W XHMHYECKHE CBOMCTBA,
npuMmeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KHCIIOTa, €€
HoJy4yeHue, pu3nyeckue 1 XMMUYECKre CBOMCTBA (00IIMe KaK MpeCTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). Vcnonap3oBaHue HUTPATOB M CONed
aMMOHHS B KaueCTBe MHUHEPAIbHBIX yJ0OpeHUi. XUMHUECKOE 3arps3HEeHue
OKpYXaroIiel cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3/1yXa, MOYBBI U BOJIOEMOB)

®ocdop, amnorponubie Moauduxanuu dpocdopa, husnueckre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonszoBanue (ocharoB B KauecTBe

MHUHEPAJIbHBIX YI00peHHi

2.5

OO6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnbl. OcoOOEHHOCTH CTPOCHUS

aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUA. YTJIEpoAd, aIOTPOMHbIE

MOIU(UKAIIMH, PACIPOCTPAHEHUE B TpUpoAe, (U3NUECKHEe U XUMHYECKUE
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2.6

cBorcTBa. Ancop6oums. KpyroBopot yrieposaa B npupoje. OKCHIIbI yriiepoa,
X (QU3MYECKUE U XUMUYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIC OPraHU3MBbI,
MOJIy4YCHHEC U IPUMCHCHUC. DKOJIOTHYECKUE HpO6HeMBI, CBsI3aHHBIC C OKCUIOM
yriepona(IV); rumore3a ria00aabHOTO MOTEIUICHHUS KIMMATa; MapHHUKOBBIN
addekr. YrompHas KucIoTa W e€ cond, uX (pU3MYecKHe W XUMHUYECKUE
CBOMCTBa, MOJIydeHHUE U MpUMeHeHne. KadecTBeHHas peakius Ha KapOOHAT-
HOHEIL. Hcroabp3oBanue KaPGOHaTOB B 6BITy, MCIUIHHC, ITPOMBINIJICHHOCTU U

CEILCKOM XO3STCTBE

[TepBoHavanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BOKHBIX BEIECTBAX: XHUpaX, OeNnKax, YrjieBoJax — W MX POJU B KHU3HHU
yenoBeka. MaTepuaabHOE€ €IWHCTBO OpPraHMYECKUX W HEOPraHU4YeCKHX

COEIMHEHUU

2.7

Kpemuwmii, ero Qusuueckue W XUMHUYECKHE CBOMCTBA, WOJIY4YCHHE U
npuMeHenue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBiaeHust o0
okcuze kpemHusA(1V) n kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIB30BAHNE
B ObITYy, MEIUIMHE, TPOMBIIUIEHHOCTH. BakHelmme cTpouTenbHble
MaTepuaybl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMsl CTPOMTEIbHBIX MaTepPHAJIOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3yueHHe 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOWCTB COJITHOW KUCIIOTBI; IPOBE/IEHUE KaUECTBEHHBIX PEAKLUI Ha XJIOpHU/I-
WOHBI W HaONIONEHNE TPHU3HAKOB WX TMPOTEKAHUS; OIBITHL, OTPaXKAIOIINE
¢du3nUeckre 1 XUMHUYECKHE CBOMCTBA raJIor€HOB M UX COEMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ O0Opa3liaMy XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCIOJIB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Tpoliecca
o0yTrauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHCIIOTHI,
U3y4eHHe XUMHUYECKHX CBOMCTB pa30aBIEHHON CEPHOM KMCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOJIOJeHHe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa u ux
COCTMHEHUH (BO3MOXXHO HCITOJIb30BAaHHUE BHJICOMATEPHAIIOB), 00Opasmamu
a30THBIX U (OCPOPHBIX YAOOPEHUIL; TOTydeHUe, cCoOOUpaHue, paclo3HaBaHUe

N N3YUCHUC CBOMCTB aMMHaKa,; IpoBEACHNEC KaYCCTBCHHBIX peaxunﬁ Ha UOH
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3.1

3.2

aMmMOoHUS W ¢ocdaT-MOH W U3yueHHE MPHU3HAKOB HMX MPOTCKAHMUS,
B3aUMO/ICHICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KMCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BUAECOMATEPUANIOB); M3YUYEHHE MOJENEH KPUCTAIIIMYECKUX
pewérok anMmasa, rpadura, QynnepeHa; O03HAKOMJIEHME C IPOLECCOM
a1copOIMK paCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTHBOIa3a; MOJyYyeHHe, cOOMpaHue, paclo3HaBaHUE U M3YUYEHHE CBOMCTB
YIJIEKUCIOro Tra3a; MPOBEACHHE KAayeCTBEHHBIX peaklui Ha KapOoHaT- M
CHWJIMKAaT-HOHBl M W3Y4YCHHE IPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHHUE C
IPONYKIIMEW CHJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE YKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TEMEC «Baxxnenne HeMeTaIIbl U UX COCAUHCHMU A
MeTanibl 1 X COSAMHEHUS

OO0wrast XapakTepuCTUKAa XUMHUYECKHUX 3JEMEHTOB — METaJNIOB HA OCHOBaHWUU
ux nosioxkeHus B llepuogmyeckon cucreMe xummyeckux snemeHTosB JI..
MenneneeBa u ctpoeHust atroMoB. CTpoeHHe MeTaJlIoB. MeTalmnueckast CBsI3b
U METaJUIMYecKas KpUcCTalindyeckass pemerka. ODJIEeKTPOXUMUYECKUH psij

HaHpH)KeHI/Iﬁ MCTalJI0B

duznyeckue U XMMHUYECKHe CBOICTBa MeTasioB. OOIIHe crioco0bl MOTydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

33

34

3.5

[Ilenouynsle MeTaybl: MoslokeHHE B [leproguyeckoil cucTeMe XUMHUYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaX0KJICHHE B IIPUPOJIE.
dusnyueckue U XMMUYEeCKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHuabl
U TUAPOKCHUABI HATPHUA W KaJlWAd. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJJIOB U HUX

COEeIMHEHUN

[Ilenouyno3eMenbHBIE MeETadIbl MarHMM M KalblMii: IIOJIOXKEHHE B
ITepuoanueckoit cucrteMe xumuueckux »snemeHTtoB .M. Mengeneesa;
CTPOEHUE UX aTOMOB; HaXOXKJIECHHUE B mpupoje. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBA MarHusi W Kajublus. BakHelmne coenuHeHHs] Kaublus (OKCH],
TUAPOKCHU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

AnromuHui: nonokenue B [lepronndeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB

J.W. Menneneesa; CTpOo€HUE aTOMa; HAaXOXKJEHUE B mpuponae. Ousznyeckue u

XMMHYECKHE CBOICTBAa amiOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHAA H

THAPOKCH/IA AITFOMUHHUS
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3.6

3.7

4.1

Kenezo: nonoxenue B [lepuonnueckoi cucteMe XuMuyecKux 3neMenTos J1.1.
MemnpeneeBa; CTpOCHHE aToMa; HaxOXJIeHHE B mpupoae. dusudueckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), mx cocras, CBOWCTBA U MOTyUYEHUE

XHUMHUYECKUH SKCTIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3iiaMy METaJIOB | CILJIABOB,
X (PU3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIUIOB
(BO3MOKHO HCIIOIb30BaHUE BHJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB); UCCICAOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpoliecca TOpPEHHUs JKelle3a B KHUCIOPoJe (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIMA Ha HOHBI
(Marnusi, Kanbliusi, amtoMuHus, nuHka, xkenesa(ll) u xenesa(Ill), memxu(1l);
HaOJFO/ICHUE U ONMCAHKE MTPOIICCCOB OKPAITMBAHMSI INIAMCHH HOHAMHU HATPHS,
Kadd ¢ Kajublusd (BO3MOXKHO  HCIIOJB30BaHHUE  BHUIACOMATEPHUATIOB);
uccienoBanre aM()OTEpHBIX CBOMCTB TMIAPOKCHAA ATFOMUHUS W THIPOKCHAA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilme meTanisl

Y UX COCITUHEHUS

XUMHS U OKpYyXKarolas cpena

Hossle MmaTepuansl 1 TexHoJoruu. BemecTsa u Marepuaisl B IOBCEAHEBHON
AKHU3HU YesloBeKa. XUMUS U 310poBbe. be3onacHoe 1cnoib30BaHNe BEMIECTB U

XUMHUYCCKUX peaKquI B 6I>ITy. HepBaﬂ IoOMOIb IMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI  JKOJIOIMYECKOH  I'PAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatoriei cpeasl [TJK. Ponb xumun B pereHr# 5K0JI0rHYECKUX MPOoOIIeM.
[IpupoaHble MCTOYHUKU YTIIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh),

MIPOIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH

4.3

XUMHYECKUH SKCTIEPUMEHT: N3ydeHre 00pa3lioB MaTepHalioB (CTEKJIO, CIIJIaBbl

MCTAJIJIOB, IOJIUMCPHBIC MaTCpI/IaJ'IBI)
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IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM

NMPOBEPAEMOro 0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

TpedOBaHMS NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC
1 IIpencrasnenue:

0 TI03HABAa€MOCTHU SIBJIEHUN NPUPOJbI, NOHHMaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O
1.1 €CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
JeSITEIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYTUX CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAX IMO3HAHKA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
12 TCOPCTUYICCKUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA

XUMHUYCCKUX peaKuHﬁ; YMCHHUEC HUCIOJB30BATH MOACIU  JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JTOCTHXKEHUSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS paccMaTpUBaTh
1.3 XUMHIO Kak cdepy cBoell Oynymedt mpodeccrnoHanbHOM
NESTSIIbHOCTH W CIeNIaTh OCO3HAHHBIM BBIOOp XUMHUHU Kak
npoUIbHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

Branenne cucreMod XMMWYECKHX 3HAHMM M yYMEHHE NPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIIME XMMHUYECKUE TOHATHUS: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIOKHOE BEUIECTBO, OMHOPOIHAS U
HEO/IHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MAacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
2.1 00BEM, OKCHJ, KUCIIOTAa, OCHOBAHUE, CONb (CPeHHsIs), XMMHUYECKas
peaKIys, pPeaKuud COCTUHEHMS, PEaKLIUH Ppas3lIOKEHHS, PEaKInu
3aMeIleHHUs], PeaKIM OOMEeHa, TEIUIOBOM 3(QEKT peakiyu, SK30- U
SHIOTEPMHUUYECKUE PEaKIH, PacTBOpP, MAcCOBasi TOSI XUMHUYECKOTO

9JICMCHTAa B  COCIUHCHUH, MaACCOBasA OOJd MW  NPOUHCHTHAA
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2.2

23

KOHILIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJIIEKTPOHHBIN CIION
aToMma, aTOMHas OpOuTab, PagUyC aToMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHsI, XUMUYECKas CBSA3b, IEKTPOOTPULATEIILHOCTD, IOJISPHAs
Y HEIOJIIPHAs KOBAJIECHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
AIIEKTPOJMTUYECKAsT JAUCCOLMALUS, PpEaKIMd HMOHHOTO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHUE M BOCCTAaHOBICHME, DJIEKTPOJIU3,
XMMHUYECKOe pPaBHOBecHe, OOpaTHMble U HEoOpaTUMblE DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOINE 3aKOHbl XUMHMM: 3aKOH COXPaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrazpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAsA TCOpU-, TCOPUA

BHCKTPOHHTH‘IGCKOfl JUucconmruanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE TMpPaBUIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE MHUHEpalbHble YJOOpEHMs, MEeTaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, IPUPOIHOTO ra3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA MPOU3BOJICTBE M NOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB,  yIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MIPOTHO3UPOBATH BJIMSHUE BEIIECTB U XUMUYECKHUX IPOIECCOB Ha

OpraHHU3M 4YeJIOBeKa M OKPY>KAIOLIYI0 PUPOIHYIO CpeLy

3.2

33

YMEHHE MHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX
y4eOHBIX IPEAMETOB

HaJINYMe ONbITa paboThI C pa3IMYHBIMU UCTOYHUKAMHU UHPOPMALIUU
[0 XUMHH (Hay4yHasi MU HAy4yHO-TIOMYJISipHAsl JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OIEHWUBATh WH(OPMAIMIO O BEHIECTBAX, UX
NpEeBpalleHUsIX M NPAaKTHUYECKOM TMPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-Ie6HO-H03HaBaT€JII>HbIX 3aJa4d
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7.1

Brnanenue ocHOBaMHM TOHATHUHHOIO amnmapaTta U CUMBOJHUYECKOTO
A3bIKa XUMHHU 711 COCTaBIICHUSI OPMYJT HEOPTraHUUECKUX BEILIECTB,
YPaBHEHUN  XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOI)

YMeHne 00bACHATh CBA3b MOJIOKEHU dieMeHTa B [lepuoanyeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsl sjpa, oOllee 4YHUCIOo
JJIEKTPOHOB), PACHpPEACICHUEM 3JIEKTPOHOB I10 YHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPHOOB, KAIUS U KaJIbLIUSI
[IpencraBieHne ©  NEPUOAMYECKON  3aBUCHUMOCTU  CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB (paJinyc aToma, JIeKTPOOTPULATEIbHOCTD),
IOPOCTBIX M CJHOXHBIX BEIIECTB OT IIOJIOKEHUSI 3JIEMEHTOB B
Ilepuoguueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
HOArpYINax) U JIEKTPOHHOI'O CTPOCHUS aToMa

YMmenue knaccuuuupoBarh:

XUMHWYCECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIINHA

YMeHue onpeaenrs:

8.1

8.2

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHWYCCKUX BJICMCHTOB, 3aps/

HOHa

BUJI XMMHYECKOM CBS3M WU THII KpHCTaHHquCKOﬁ CTPYKTYpPbI B

COETUHEHUIX

8.3
8.4

9.1

9.2

XapakTep Cpe/Ibl B BOJHBIX PACTBOpPAaX BEIIECTB (KHCIOT, OCHOBAHMIA)
OKHCITUTENb U BOCCTAHOBUTEIb

YMeHue xapakTepu3oBaTh (pU3NYecKre U XUMHUECKUE CBOICTRA:
IPOCTBIX BEWIECTB (KHCIOPOJ, O30H, BOAOPOA, rpaduT, anmas,
KpeMHu#l, a3otr, ¢ocdop, cepa, XJop, HATpui, Kajiauil, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)

CJIOKHBIX BEIIECTB, B TOM 4YHCIE HMX BOJHBIX PAacTBOPOB (BOAA,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJIOPOJ], OKCHUABI M THUAPOKCHIBI

metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

I1T), okcuapt yrnepoaa (I u IV), kpemuus (IV), azota u pochopa (111
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u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHNC BCIICCTB B

03 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMHUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peaKIii HOHHOTO OOMEHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYEeCKUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCITATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJEKYJISPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSIM XUMHUUYECKHX PEAKUUd W HAXOJUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Branenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJJaMHd  HAay4YHOro TMoO3HaHus (HaOIIO/ICHHE,
101 U3MEpPEHHE, IKCIIEPUMEHT, MOACIIUPOBAHNE) IPU U3YUEHUHU BEILIECTB
' U XUMHUYECKHX SIBJICHHH; yMeHHe copMymmpoBaTh mpoOsieMy u
MPEAJIOKUTh MYyTH €€ PeIIeHUs
122 Oe3omacHOi pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H M JIa0OPaTOPHBIM 000PYTOBaHHEM
MpaBUiaMu 0e30ImacHoro oOpareHus c BCIICCTBaMH,
WCIIOJIB3YEMBIMH B TTOBCETHEBHOW YKU3HU, TIPABWIIAMH TTOBEJICHUS B
123 HesiX cOepeKeHHsI 30POBbSI U OKPYIXKAIOUIEH MPUPOIHON CPEIIbI;

MOHMMaHUE BpeJa (0MacHOCTH) BO3AECUCTBUS Ha KUBbIE OpPTaHU3MBbI
ONpeAeIEHHBIX BEIECTB, croco6oB YMEHBIICHUS u

MIPEAOTBPAIIEHUS UX BPEIHOTO BO3JACUCTBUS
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13

13.1

13.2

13.3

Hamune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

M3yYeHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3y4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJly4eHHUE KHUCIOpOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3YYCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3y4YeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHUE  HMHAMKATOpoB  (JlakMyca,  METWIOpaHxxa |
denondranenna) Uis ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KUCIOT C MCTajlllaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMBIMU
OCHOBAHUSAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCETajlyia JApyruM U3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIOB aJTFOMUHUSA U

IMUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); «3J’ICKTpOJII/ITI/I‘-ICCKa$I
JUCCOIINAITHS) , «Baxneimue HeMeTaIbl U HX COCANHCHUA,

«Baxneiiiyne MeTalIbl M UX COSTUHECHUSI

XAMHYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OPOMHUI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHUs, KAJIBIIUS, ATFOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:
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NpPEICTaBIATh PE3yJIbTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TAOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABIMBATh  CBSA3M  MEXJIy  peaJbHO  HaOII0AaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TPOUCXOAAIIUMU B

MaKpo- ¥ MUKPOMHUPE, 0OBACHATH IPUUNHBI MHOTOOOPa3usl BEIIECTB
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IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 IlepBoHayasIbHbIE XUMUYECKHUE TTOHATUS
1.1 Uucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecei
- ATOMBI U MOJEKYJbl. XUMHUYECKHE 31EMEHTbl. CHUMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.
' IIpocTeie u Cl10KHBIE BEIIECTBA.
13 Xumnueckass ¢opmyina. BaneHTHOCTp aTOMOB XHMMHYECKHUX 3JeMeHTOB. CTeneHb
. OKHCJICHUS
14 3aKOH IIOCTOSIHCTBA cocTaBa BenlecTB. OTHOcHUTEIbHAS aTOMHAasi Macca. OTHOCUTEIbHAS
' MoOJIEKYJIsIpHas Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTA B COETUHEHUT
s KomnyectBo BemectBa. Monb. MossipHas macca. MomsipHbIif 00bEM ra3oB. BzanMocBsi3b
' KOJIMYECTBA, MACCHI M YUCJIa CTPYKTYPHBIX €MHMUIL BELIECTBA
L6 Ou3nyecKkue U XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
' COXPAaHEHHUS MacChl BEUIECTB. XUMUYECKUE YPaBHEHUS
Ilepnonnueckuit 3axkoH u Ilepuoguyeckas cucremMa XUMHYECKMX diemeHToB JI.H.
2
MenpeneeBa. CTpoeHHE aTOMOB
[lepuonnueckuii 3akoH. Ilepuomnueckas cucreMa XUMHUYECKUX dieMeHTOB [[.M.
2.1 MenpeneeBa. [leproas! u rpynnsl. @U3NYECKHNA CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB
Ieproja U rpymnmsl JIEMEHTa
Crpoenune aromoB. CoctaB aromHbIx snep. M3otombl. Onextponsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3j1eMeHTOoB Ilepuonnyeckoit
cuctemsl [I.1. Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUECKHX 3JIEMEHTOB MEPBBIX TPEX NEPUOOB,
53 Kanus, Kauplus (paguyca aTOMOB, 3JEKTPOOTPULATENBHOCTH, METAJUIMUECKUX U
' HEMETAJJTNYECKUX CBOMCTB) U MX COEIMHEHUN B COOTBETCTBUU C MOJI0KEHUEM JIEMEHTOB
B [leprognueckoii cUCTEME U CTPOEHUEM UX aTOMOB
3 Crpoenue BeniecTBa
Xumuueckass  cBsi3b.  KoBaseHTHas  (mosisipHass W HENOJspHAsi)  CBS3b.
3.1 DJIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3JIeMEHTOB. MoHHas cBsI3b. Mertamnnyeckas

CBA3b
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3.2

Tunsl KpUCTAIUIMUECKUX PEUIETOK (aTOMHAs, MOHHAs, METAJNIMYecKas), 3aBUCHUMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUNINYECKON PEIETKN U BUAA XMMUYECKOH CBS3H

Baxwueimme NpEaACTAaBUTCIIN HEOPTaHUYCCKUX BCIICCTB. Hemeramier u ux COCIUHCHUA.

MeTtamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanmss ©  HOMEHKJIATypa  HEOPTaHUYECKHUX  COCAMHEHUH:  OKCHJIOB
(coneoOpasyromue: OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHBbIC) W HECOJICOOPa3YIOIIHE;
OCHOBaHUH (IIENT0YM W HEPACTBOPHMBIC OCHOBAHUS); KUCIOT (KUCIOPOJICOEPKAIIUE U

OECKHUCIIOPOIHBIE, OHOOCHOBHBIE I MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

43

4.4

dusnyuecKkre U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/Ia, XJIOpa,
KHCIIOpO/ia, cephl, a3oTa, Gocdopa, yriepoaa, KpeMHUS

Ouznyeckue M XUMHUYECKHE CBOMCTBA MPOCTBHIX BEUIECTB-METAJUIOB: JIUTHUS, HATpUS,
KaJIisl, MAarHUSI U KaJIbIUs, QJIFOMUHUS, Keje3a. DICKTPOXUMUUYECKUN Pl HAIPSKECHUN

MCTAJ1JII0B

dusnyeckue MW XUMHYSCKHE CBOMCTBa BOJOPOOHBIX COC,Z[I/IHGHI/II‘/’I HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

4.6

4.7

4.8

4.9

4.10

dusnueckre 1 XMMHUYECKUE CBOMCTBA OKcu10B HemeTaiioB: cepsl (I1V, VI), azora(1l, IV,
V), pocdopa(lll, V), yraepona(ll, IV), kpemuusa(I1V). [Tonydenrne okCua0B HEMETAIIOB
Xumudeckue cBoicTBa okcuioB: MeTayuioB [A—IIIA rpymm, ruaka, meau(1l) u sxenesa(Il, I1I).
[TonyueHnue okCHI0B METAIIIOB

XUMUYEeCKHE CBOWCTBA OCHOBaHMN H aM(OTEpHBIX THAPOKCHAOB (HA TMpUMepe
THAPOKCHUJIOB aJIFOMUHUS, »Kene3a, NUHKa). [lomydeHue ocHoBaHUN M amMpOTEPHBIX
TUAPOKCHUJIOB

OO111e XuMHYecKre CBOMCTBA KUCIIOT: XJIOPOBOJAOPOAHOM, CEPOBOIOPOIHON, CEPHUCTOH,
CEpHOM, a30THOH, pocPOpHOM, KPEMHUEBOMU, yroibHOU. OcoObIe XUMUYIECKHUE CBOWCTBA
KOHLEHTPUPOBAHHOW CEPHOM U a30THOM KUCHOT. [lomydyenue Kuciaor

OOme xuMHUYeckre cBoicTBa cpeiHux coteil. [lomyuenue coneit

[Tonydenue, cobupanue, pacro3HaBaHUE BOJOPOJIA, KUCIOPOJa, aMMHUAKA, YTIEKUCIOTO

rasza B JlabopaTopuu

4.11

[TonyueHne aMMuaka, CEpHON M a30THON KHMCJIOT B MPOMBIIUIEHHOCTH. O01IMe croco0s!

IMOJIYUCHHUA MCTAJIJIOB

4.12

I'emermueckas CBA3b MCXKIY KilacCaMU HEOPTaHUYCCKUX COGHI/IHeHI/Iﬁ

XUMUYECKUE PEaKIun
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Knaccuukanus XMMUYECKHX PEaKIHid 10 Pa3IMYHbIM MPU3HAKAM: 110 YHUCIIY U COCTaBY

5.1 Y4acTBYIOUIMX B PEaKLUU BELIECTB, MO TEIUIOBOMY A((]eKTy, Mo U3MEHEHHUIO CTeNeHen
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB
59 TernoBoit >PQeKT XUMHUECKOW peaku, TEPMOXHMHUYECKHE YypaBHEHHs. DK30- H
' SHAOTEPMHUUYECKUE PeaKIUK. TepMOXUMHUECKHUE YPaBHEHUS
OKHCIUTENPHOBOCCTAHOBUTENbHBIE — peakuUU. OKHMCIUTENIM U BOCCTAHOBUTEIU.
5.3 [Iponeccol OKUCIICHUS u BOCCTaHOBJICHUSI. DJIEKTPOHHBII Oayranc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopust anexkTposuTUdecKOW aucconuanuy. KaTHOHBI, aHHOHBL. OJNEKTPOJIUTHI U
' HedIeKTPoNuThl. CUITbHBIC U clla0ble 3NeKTPoIuThl. CTeneHb AUCCOIUAINH
ss Peakuuu nonHoro oomMeHa. Y CiIoBUs IPOTEKAaHUS peaKlMii HOHHOTO OOMEHa, MOJHBIE U
' COKpaIll¢HHbIC MOHHBIC YPAaBHEHUS PEaKIIUA
6 XuMuUs U OKpY’Karoas cpea
BemectBa u MaTepuainsl B IOBCEIHEBHOM XKU3HU 4elloBeka. be3onacHoe ucnoiab3oBaHue
6.1 BEUIECTB M XHMMHUYECKHUX peakiuii B naboparopuu u OwiTy. IlepBas momouis mpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSIX
XuMuYecKkoe 3arpsi3sHeHNEe OKPY KaIoIIel cpeIbl (KUCIOTHBIE TOXKIH, 3aTPS3HEHHE TIOYBBI,
62 BO3lyXa M BOJOEMOB), crocoObl ero mnpeaoTBpamieHus IlpexenvHas nomycTumas
‘ koHneHTpanusa BemectB (IIJIK). Ponp xumum B pelieHHH 3KOJOTHYECKHX MPOOIIeM.
Ycunenue napHuKoBoro ¢ dexra, pa3pylieHne 030HOBOTO CIIOS
[Ipumenenue cepsol, azora, gocdopa, yriepona, KpeMHUSI U UX COCIUHEHHH B OBITY,
63 MEJULIUHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM X03sicTBE. [[pMeHeHne MeTanioB U CIJIaBOB
' (ctanp, 4yryH, AOPATIOMUHUNA, OpOH3a) B OBITY W MPOMBIIUIEHHOCTH HX COCIUHEHHM.
[ToHsATHE O KOPPO3UU METAITIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3UHU
64 [IpupoaHbIe HCTOUHUKH YTIIEBOJOPOIOB (yTOJib, IPUPOIHBINA Ta3, HEPTh), TPOIYKTHI HX
. nepepaboTku (6eH3UH), X POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHavanbHbIE MOHATUS 00 OPraHMYECKMX BELIECTBAX KAaK O COEJUHEHUSX yTiepoja
65 (MeraH, 3TaH, 3TWIEH, ALUETWIEH, ATAHOJ, TJIMLEPHUH, YKCycHas Kkucinota). [lonsthe o
' OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: JKUpaxX, OeNkax, yrieBojaX — M MX POJIU B KU3HU
yeoBeKa
7 Pacuérsr:
7.1 o ¢hopMyaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPAaBHEHUAM
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