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[TporpaMma 1o XMMHUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OOO, a takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOoIaBaHus Y4eOHOTO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoin denepamnmm.

[IporpaMmma mo xumMuu Aa€T MpelCTaBICHHE O LENiX, OOIIeld cTpareruud oOydyeHwus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUMXCS CPEACTBAMH Yy4eOHOTO NpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOE MPEIMETHOE COoZepKaHue, MpelyCMaTpUBAET paclpeesieHue ero Mo Kjiaccam U
CTPYKTYpHUpOBaHME 110 pa3jiesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUYECTBEHHbIE
W KayeCTBEHHBIE XapaKTEPUCTUKH COAECPKAHMS, PEKOMEHIYEMYKO II0CIEA0BATEIbHOCTh
U3YYEHUS] XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4EeOHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEHN 00y4aromnXCcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a TAaK)Ke TpeOOBaHHM K pe3ysbTaTaM 00y4YeHHsS] XUMUU
Ha YypOBHE LeJell W3ydeHHs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIerocs 1o OCBOSHUIO YU4EOHOTO COJIepIKaHus.

3HaHuE XUMUH CITY’KUT OCHOBOH 17151 (HOPMUPOBAHMSI MUPOBO33PEHHSI 00Yy4aIOLIEerocs, ero
NPECTaBICHUN O MAaTEPHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B MPUPOJIE, O MYTIX
peuieHus TI00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUIIEBOM U HKOJIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3paBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peajn3allii BO3MOKHOCTEH JIIs1 caMopa3BUTUS U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATIBHON T'PaMOTHOCTH;

BHOCHUT BKJIaJ B (I)OpMI/IpOBaHI/Ie MBIINIJICHUA U TBOPYECKUX CIIOCOOHOCTEH o6yqa10m1/1xc51,
HaBBIKOB nux CaMOCTOSTEILHOMN yq€6HOI\/JI JCATCIIBHOCTH, OKCIICPUMCHTAJIbHBIX n
HCCICI0OBATCIBbCKHUX YMCHI/II\/'I, HGO6XOI[I/IMI>IX KaKk B HOBCGI[HCBHOfI JKHN3HHU, TaK U B
HpO(i)CCCI/IOHaJ'IbHOI\/'I ACATCIIBHOCTH,

3HAKOMUT CO CHCI_[I/I(i)I/IKOI\/’I HAYyYHOTI'O MBbIIUJICHHUA, 3aKIaAbIBACT OCHOBBI HEJIOCTHOI'O
B3IsiAa Ha  CAWMHCTBO  MIPUPOJABI W YCJIOBCKA, ABIACTCA  OTBETCTBCHHBIM  OTAIlOM
B q)OpMI/IpOBaHI/II/I CCTGCTBCHHO'Hay‘lHOI\/’I I'paMOTHOCTH o6yqa}0mnx0ﬂ;

CHOCOOCTBYET (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPHPOJE, K YeIOBEKYy, BHOCHT CBOW BKIaJ B DKOJOTHYECKOE 0Opa3oBaHHE
00ydaronuxcs.

JlanHble HampaBieHHs B OOyYe€HHUH XUMHH 00ecreduBaroTCsl crenndukon coiepxaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUU Ha ONPEIETIEHHOM 3Tarie €€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHHS OPHCHTHUPOBAH HAa OCBOCHHE
06y‘-IaIOH_[I/IMI/ICSI CHUCTCMbI NICPBOHAYAJILHBIX HOHSATUH XUMHH, OCHOB HeOpFaHquCKOﬁ XUMHUHN U
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX TIOHSTHI OPraHUYeCKON XUMHUH.

CrtpykTypa coaepkKaHusi IpOrpaMMbl 10 XMMHU C(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja k eé msyueHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHUYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl TOHATUH O XHUMHUYeCKOoW peakuuu. OOe 3THU CUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBLHOTO Pa3BUTUs 3HAHWN HA OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YYEHHS O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— MpeAcTaBiICHUN 00 AIEKTPOJUTHUCCKON AUCCOIMAIIMH BEIIECTB B paCTBOPax.

TeOpeTI/I‘IeCKHe 3HAHUSA PACCMATPUBANOTCA HA OCHOBE OMIIMPUYCCKU IIOJIYUYCHHBIX U
OCMBICJICHHBIX (1)aKTOB, Pa3sBUBAOTCA IMOCJICAOBATCIIBHO OT OJHOIO0 YpPOBHA K Jpyromy,
BBIIIOJIHAA (bYHKI_[I/II/I OOBSACHEHHST U IMPOIrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA H BO3MOKHOCTEH
MPAKTUYCCKOI'o NPUMCHCHHUA U IMOJTYUCHUA N3YUACMbIX BCIICCTB.

OcBoeHue MpoOrpaMMBbl 10 XHMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKOH COCTaBIIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METOJlaM I103HaHus B Hayke. M3yueHue xumun
OPOMCXOOUT C TPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX HPEIMETOB:
«Oxpyxaromuiit Mupy», «buosnorus. 5—7 kiaccel» U «PU3nKa. 7 KJI1accy.

[Tpu u3yyeHun XUMUU IPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XMMUYECKON HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON EATETbHOCTH YelloBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHMPOBOW KYyJIbTYpbl. 3ajiada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XMMMUYECKHX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYNHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
NpUOOIIEHNH K HAyYHBIM METOiaM MO3HAHUS IPU U3yUYEHHUH BELIECTB U XUMHUECKUX PEaKINi, B
(GOpMUPOBAHMM M DPA3BUTHUM I[O3HABATEJIIbHBIX YMEHUH M UX NPUMEHEHUHM B Y4YeOHO-
NIO3HABATEJILHON U y4eOHO-UCCIIE0BATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MPaBWJI OE€3011aCHOTIO
oOpallleHus C BeL[eCTBAMU B IIOBCEIHEBHON KU3HH.

[Tpy u3y4yeHHH XUMHM HAa YPOBHE OCHOBHOTO OOILEro oOpa3oBaHUs Ba)XKHOE 3HAYCHHE
MPUOOPETHN TaKKe LIETH, KaK:

—gopMupoBaHUE HMHTEIUIEKTYyJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATHUIO PEIIEHUH, CIMOCOOHON aJanTHpOBAaTHCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—HalpaBJICHHOCTh OOY4YeHHMs] Ha CHCTEMaTHYecKoe MpHuoOIileHne oOydarolmuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(OopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMHH;



—o00ecrneYeHre YCIOBHM, CIMOCOOCTBYIOMUX MPUOOPETCHHIO OOYYalOIIMMHKCS OIbITa
pa3sHOOOpa3HON NEeSATETHPHOCTH, TIO3HAHKS M CAMOITO3HAHWS, KIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIbHOC 3HAUCHUC JIA PA3JIMUHBIX BUAOB JACATCIbHOCTH,

— opmupoBanue o0IIeH (YHKIIMOHATHHOW U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
quCcIe YMEHHNA OOBSCHATH U OIICHWBATH SIBICHUS OKPYXKAIOIIETO MHUpA, UCHONb3Ys 3HAHUS U
OMbIT, MOJYYEHHbIE TPU HM3YUYEHUU XHUMHUHU, MPUMEHATH HMX NpPHU pElIeHUU MpodiIeM B
IIOBCEJHEBHOM KU3HU U TPYIOBOM IEATEIBHOCTH;

— opmupoBanue y 00y4YarOmMXCcsi TYMaHUCTUYSCKUX OTHOIICHUH, TOHUMAHUS [EHHOCTH
XUMHUYECKHX 3HAHWHA U1 BBIPAOOTKM 3KOJOTHYECKH IEIecCO00pa3HOro MOBEICHUS B OBITY U
TPYIOBOM [JEATEIBbHOCTH B LIEJIAX COXPAHEHUsI CBOErO 3J0POBbS M OKPYKAIOIIEW MPUPOAHOU
Cpelibl;

— pa3BUTHE MOTHBAIMH K 00YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQ WISl U HAMPABIIEHHOCTH JAAJIbHEHUIIIET0 00yUeHHUS.

OO01iee ynCino 4acoB, OTBEIEHHBIX ISl M3YUYEHHUS] XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO

obOpasoBanusi, coctaBisieT 136 yaco: B 8 kimacce — 68 yacos (2 yaca B Hezieln), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

HepBOHaqaanHe XUMHNYECCKHUE NMOHATHUSA

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4Ye€JIOBEKAa. XUMHS B CUCTEME Hayk. Tema u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsiTue o
METO/1aX MO3HaHMs B XUMHH. YHCThIe BemecTBa u cMecu. CriocoObl pa3ieiieHus: CMecei.

ATOMBI U MOJICKYJIBI. Xumudeckue djaeMeHTBHl. CHUMBOJIBI XUMHYECKHUX JJIEMEHTOB.
HpOCTBIe " CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.H}IpHOC YUCHHUC.

XuMmu4geckas (bopMyna. BamenTHOCTP aTOMOB XMMHUYECKMX DJEMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BE€UICCTB. OTtHocuTenbHas aToMHast macca. OTHOCHTEIIbHAS MOJICKYJISIPpHAasA
Macca. MaccoBas 10J1 XUMHUUYECKOTO JIEMEHTA B COSIMHEHUM.

KomnuectBo BemectBa. Mok, Mossipuas macca. B3anMocBs3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo hopMysiaM XUMHUECKUX COSAMHEHUN.



@uU3NYEeCKUe W XMMHYECKHE SIBJICHUS. XHUMHUYECKas peakius W e€ MpPU3HAKU. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XUMHUYECKHe ypaBHeHH. Kimaccudukamnmsi XuMUIeCKUX peakiuit
(coemuHeHus1, pa3IoKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCya0H, MpaBuiaMu paboThl B JaOOpaTopuu U MpUEMaMH
oOpamieHus ¢ 1abopaTOpHBIM 00OpYyIOBaHHMEM, W3YYEHHUE U OINUCAHHE (PU3UUYECKUX CBOWCTB
00pa3110B HEOPraHWYEeCKUX BELIECTB, HaOmoeHne pu3nuecKux (IJIaBlIeHrne BOCKA, TassHUE JIbJIa,
pactupanue caxapa B CTYIIKC, KUIICHHUC U KOHJACHCAILUA BOI[BI) U XUMHUYCCKUX (ropeHHe CBCUU,
MIPOKaJIMBaHUE MEHOM MPOBOJIOKH, B3aUMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOt01eHue
M ONKCAaHWE TPU3HAKOB IIPOTEKAHUS XMMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI ¢ XJOopuIoM Oapusi, pasioxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMoOJeicTBUE jkene3a ¢ pactBopoMm coiu meau (II), m3yudenwe crmocoboB
pasfiesieHusi CMeceil: ¢ MOMOIIbI0 MarHurta, (GuiIbTPOBaHHE, BbINApUBAHUE, JAUCTUILIALNA,
xpomatorpadusi, TMpPOBEIEHHWE OYUCTKUA TMOBAPEHHOW COJHM, HAONIOJICHHE U OINHCaHUe
pE3yNbTaTOB IMPOBEJICHUS OIbITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHue
MoieJIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHUYECKHX BelIEeCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kuciopox — 2/€eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMUUYECKUE CBOWCTBA (peakluyi TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4deHHs KHCIOpoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — aloTporHas MOAM(pUKALUS
KHCIIOpO/a.

TerutoBoit 3((eKT XUMHUYECKOW peakiuu, TEPMOXUMHYECKHE YPaBHEHHS, 3K30- H
IHJOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
HNapHUKOBOTO 3P deKTa, pa3pylIeHre 030HOBOTO CIIOS.

Bomopon — aneMeHT W mpocToe BemiecTBO. HaxoskaeHue Bomopoia B IPUPOIE,
du3nUecKre ¥ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCO0BI TOTy4YeHus. KucnoTer u conw.

MossipHblil 00bEM ra30B. Pacy€rbl o XUMHUECKUM ypaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrtBoputens. PactBopbl. HacelneHHbie u
HEHACBIILICHHBIE pPAacTBOpPBI. PacTBOpUMOCTH BelIeCTB B Boje. MaccoBas 01 BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHUs. Poib pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJA. OXxpaHa W OYUCTKA
MIPUPOAHBIX BOJI.

Knaccudukanust Heopranuueckux coeauHeHuil. Oxcupapl. Knaccudukainus OKCHIIOB:
cojieoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoseoOpasyromue. Homenknarypa
okcH10B. DU3MYECKUE U XUMUYECKHE CBOWCTBA OKCUAOB. [lomydeHne oKCHIoB.

OcHoBanus. Krmaccudukamuss OCHOBaHM: IMIENTOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkinarypa ocHoBanuil. PU3MYECKHME M XMUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomyuenue
OCHOBaHHH.

Kucnoter. Knaccudukarus kucinor. Homenknarypa kucinot. @U3ndecKue u XUMUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilonyyenue kucior.



Comu. Homenknarypa coneii. dusnueckue U XUMUYECKHE cBoWcTBa cojied. [lomydenue
coJIei.

['eHeTnyeckas CBSI3b MEXAY KJIaCCAMU HEOPTraHMUECKHUX COECAMHEHUM.
Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpE/ICIICHUE COAEPKaHUs KUCIOpoa B BO3AyXe, MOJydyeHUe, coOnpaHue,
pacrio3HaBaHME W HW3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJCHHE B3aMMOJCHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W INpEKpallleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONMCAaHUE MX CBOICTB, IOJY4Y€HHUE, COOMpaHUE, paclO3HABAaHUE U
U3y4YeHHE CBOMCTB BoAOpoAa (ropeHue), B3aumojieicTBUEe Bojopona c¢ okcuaoM wmeau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IloB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIICAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJI0/IEHUE M3MEHEHUS OKPAacCKH WHAMKATOPOB B PAcTBOpPax KHUCIOT W LIEJIOYEH, M3ydeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C MeTaJlJlaMu,
peakuuii HeWTpaiau3aluuy, NOJyYEeHHE HEepPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOI'O
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHHE SKCIIEPUMEHTANIbHBIX 33/]1a4 110 TeMe «Baxuelinue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauyeckuii 3akon u Ilepuoguyeckasi cucreMa xummuuyeckux djiementos . U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MOMBITKY KIaCCUPHUKALIMU XUMUYECKUX 3JIeMEeHTOB. [IoHATHE O rpynnax cXOaHbIX
AJIEMEHTOB (ILEJIOYHBbIE M ILE€JIOYHO3EMENbHbIE METaUulbl, TaJOreHbl, WHEPTHBIC TIa3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yIoT aM(oTepHbIE OKCUIBI U THIPOKCUIBI.

Ilepnonnueckuit  3akoH. Ilepmogmyeckas cucremMa XMMHYECKHMX 2JIEMEHTOB /[l
. Menneneesa. Kopotkonepuoanas u AnuHHonepuoHas ¢opmbl [leproanueckoi cuctembl
xumuueckux anemeHtoB . W. MenneneeBa. Ilepumoast u rpymmbl. PU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOAA U IPYIIILI DJIEMEHTA.

Crpoenune aromoB. CoctaB aToMmHbIX saep. M3oromsl. OnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TEpBbIX 20 XUMHUYECKHUX AeMeHTOB [leproandeckoit cucTemMsl
. W.MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO JJIEMEHTA IO €ro IOJIOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSI PaInyCca aTOMOB XUMHUUYECKHUX DJIEMEHTOB, METAIITHYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYyINaM U MepruoaaMm.

3nauenue lleproanueckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKu U NpakTuku. J[. . Mennenees — y4€HbIl U IPpaykJaHUH.

XuMu4yeckas CBA3b. KoBanenthas (HOJ’IHpHaSI n HGHOJIHpHaH) CBA3b.
aﬂeKTpOOTpI/IHaTeHBHOCTB XUMHYCCKHX 3IeMEHTOB. MloHHAs CBS3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJIEHU. OKUCIUTEIM U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

u3yuyeHue oOpa3lloB BELIECTB METAIJIOB M HEMETAUIOB, B3aUMOJEWCTBUE T'MIPOKCUAA
LIMHKAa C pacTBOpPaMH KUCIOT W IIEJIOYEH, IIPOBEICHUE OIBITOB, WIUIHOCTPUPYIOIIUX IIPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA (TOpEeHHE, peaKLIUH pa3ioKeHuUs, COeTUHEHNUS).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€l IIPU MU3YyUYEHUU XMMHUHU B 8 KIIACCE OCYILECTBIISIETCS
yepe3 HCIHOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATHUH,
ABJISIFOLUXCS] CACTEMHBIMU JUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyUHbIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
MU3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH], HW30TOIIBI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsl, BEIIECTBO, TeJ0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadms: armochepa, ruapocdepa, MHHEpPAIb, TOPHBICE TOPOJBI, IOJIC3HBIE
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBO 1 xXUMH4ecKas peaKkuus

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘IeCKaH cucreMa XUMHUYCCKHUX  OJICMCHTOB I[
N. Menneneena. CTpOCHI/IC aTOMOB. 3aKOHOMCpHOCTI/I B HM3MEHECHHHU CBOMCTB XHMHUYECKHUX
SJICMCHTOB IICPBBIX TpéX NnepruoaoB, Kajlvid, KaJIbOUsA W HUX COCIUHCHHH B COOTBETCTBUH C
IMOJIOKCHHUEM JJICMCHTOB B Hepﬂo,unqecxoﬁ CUCTCMC U CTPOCHUCM X ATOMOB.

CTpOCHI/IC BCIICCTBA: BHAbI XUMHUYECKOH CBSA3HU. THIIBI KPUCTATINIMICCKUX peH_IéTOK,
3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KpHCTaJIJII/I‘ICCKOﬁ peHIéTKI/I n BHJA XUMHYICCKOMN
CBs3H.

KﬂaCCI/I(bI/IKaI_[I/Iﬂ U HOMCHKIJIATYpa HCOPTraHUYCCKUX BCHICCTB. XHUMHYECKHE CBOMCTBA
BCIICCTB, OTHOCAIINXCS K Pa3IMYHBIM KiIaCCaM HCOPraHWYCCKHUX COG,ZIPIHGHI/IfI, TCHETUYCCKasi
CBs3b HCOPIraHUYCCKHUX BCIICCTB.

Knaccudukanus XuMU4YeCKHX peakuuil 1Mo pa3IMyHbIM MpU3HAKaM (TI0 YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaKIUH BELIECTB, MO TEmIoBoMy 3(QeKTy, Mo HM3MEHEHHUIO CTeneHen



OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO yYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUUYECKHE YPABHEHUSI.

[TonstHe 0 ckopocTH XMMHUYECKOH peakuuu. I[loHsATHE 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusax. [lonsatue o
karamuse. IlonsaTme o0 xXuMmMuyeckoM paBHOBecHMM. DaKTOPBI, BIMSIOLIME HAa CKOPOCThb
XMMHUYECKON PEAKIMH U IIOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCINUTENBHO-BOCCTAHOBUTENBHBIE PEAKLMHU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLMii C UCIIOJIb30BAaHUEM METO/1a SJIEKTPOHHOI 0 OanaHca.

Teopusi MEKTPOTUTHICCKON AUCCOIUAIMH. DIIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTnoHsl,
AQHWOHBI. MEXaHW3M JIUCCOLMAIMHM BEIISCTB C PA3JIMYHBIMH BUIAAMU XHMHUYECKOHW CBSI3H.
Crenenb auccoruanyv. CHIBHBIC U CTA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro obMeHa. YcioBus NpOTEKaHUS peakLUi MOHHOTO OOMEHa, IOJHBIE U
COKpAalEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IpEJCTaBICHUH 00 3JIEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONIEH.

Xumuueckuit yKcnepumenm:

O03HAKOMJICHHE C MOJIISIMA KPHUCTAUIMYCCKUX PEIIETOK HEOPTaHWYECKUX BEIISCTB —
METaUIOB M HeMmeTa/uioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUs),
WCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON PEaKIUU OT BO3ICHCTBHS Pa3TMUHBIX
(bakTOpOB, UCCIIEJOBAHUE AJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa IUCCOIHMALIUN
KHCJIOT, INeNo4Yed M coield (BO3MOYKHO HCIIOJIb30BAaHHE BHACO MaTEepHalioB), IPOBEACHUE
OIBITOB, WIIIOCTPUPYIOIIUX TPU3HAKK MPOTCKAHUS peakiuii HOHHOro oOMeHa (oOpa3oBaHue
OcaJka, BBIJCIICHWE Ta3a, oOpa3oBaHWE BOJBI), OIBITOB, WUTFOCTPUPYIOMUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluid (TOpeHHe, PEaKIuu Pa3IoKEeHHs, COSAMHEHUS),
pacno3HaBaHUE HEOPTaHWYECKMX BEMIECTB C TIOMOIIBIO KAaYeCTBEHHBIX pEaKIUid Ha WOHBI,
peleHre YKCIEPUMEHTATbHBIX 33/1a4.

HeMeTa/ibl 1 UX COeAMHEHUA

OO0mass xapakTepucTuka raioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XVUMHYEeCKHEe CBOMCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. [leficTBre xjopa u XJIOPOBOJIOPOJa HAa OpraHr3M YelloBeKa. BaxkHelme XJiopuabl
U WX HAXOXJCHHUE B TIPUPOJIC.

OObmas xapaktepuctuka 3i1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MYecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHe M XUMHUYECKHe CBOMCTBA. OKCHUIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiuu,
Jekallde B OCHOBE MPOMBIIUICHHOTO croco0a IMoiydeHust cepHoil kuciaoTsl. [Ipumenenue
cepHolt kucioTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peaklus Ha cyibdar-uoH. Haxoxnenue
ceppl M €€ COEIMHEHUH B TMpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl



COCTMHCHUSIMU CEpbl (KUCIOTHBIE JTOXKIM, 3arpsS3HEHHE BO3JyXa W BOJOEMOB), CIIOCOOBI €T0
Mpe0TBpAIICHUSI.

OOmass xapakTepucThka 351eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIC CTENEHH OKHCICHHS. A30T, pacnpoCTpaHCHHWE B NpPUPOJC, (U3UYECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopotT azora B mpupoje. AMMHUAK, ero GU3n4ecKue 1 XMMUIECKHIe
CBOIICTBA, MOJIy4YeHUe 1 npuMeHeHue. Conu aMMOHUs, UX (PU3MYECKHE U XMMUYCCKHE CBOMCTBA,
npuMeHenne. KayecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
du3nveckue M XUMHUYECKHE CBOicTBa (0OHIME Kak TIPEACTAaBUTENsl Kiacca KHUCIOT |
cneuuduyeckue). Mcnoiapb3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnid. XMMHUYECKOe 3arpsi3HEHHE OKPYIKAIOMIeH Cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHsie MOIUDUKAIIH
docdopa, puznueckue n xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mnosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YA0OPEHHIA.

OObmas xapaktepuctuka ds1eMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOCHUS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIIEHUA. YTJEpOo/, aJlFIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoje, Gpusnueckre u XUMUYECKUe CBOMCTBa. AfcopOuus. KpyroBopot yriepoaa B mpupoe.
Oxcuzpl yriuepona, ux (U3NYecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,
NOJTyYeHHe W MPUMEHEHHE. JKOJIOTHUECKHe Mpo0IeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTrO TMOTEIUICHUs KIIMMarta, MapHUKOBBIN 3ddekt. YrompHas kucimora u e
conmu, uX (pU3MYECKHe M XMMHUYECKHE CBOMCTBA, MOJyueHHE W mNpuMeHeHue. KauecTBeHHas
peakmusi Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MIPOMBILUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUMHEHUSX yriepoja
(MeTaH, 3TaH, ATWJEH, AalETUJIeH, ATAaHOJ, IJMLEPHH, YyKCcycHas kuciora). IlpupogHsie
UCTOYHUKH YTJIIEBOJOPOAOB (yrojb, TMPUPOAHBIA ra3, HE(PTH), MPOAYKTH HX TepepabOTKh
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrjieBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpraHUYECKUX U HEOPraHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, IOJy4Y€HHE U TPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBILIIEHHOCTH. BaxxHelinme
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30I1aCHOI0 MCII0JIb30BaHMS CTPOUTEIbHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne 00pa3loB HEOPTAaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, TIPOBEJCHHE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakaromme (U3NIeCKue W XHUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOTEHHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUEOMaTepHuasoB), HaONIOleHHEe Tpolecca OOYIJIMBaHUS  caxapa IOox  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHCJIOTHI, TIPOBEJICHHE KaYyeCTBEHHOW peakiMM Ha CyJib(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOMCTBAMHU a30Ta, ¢ocdopa M MX COeIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX M (POCHOPHBIX yI00pEHUH,
NoJlyyeHue, coOupaHue, pacro3HaBaHHME W U3y4YE€HHE CBOMCTB aMMuaka, IpOBEJCHHE



KAYeCTBEHHBIX peakuuid Ha HMOH aMMOHUs U Qocdar-HOH U HU3ydYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPHAIOB), U3YUYEHHE MOJENel KpUCTAUIMYECKUX PEeHIETOK aamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcopOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojyyeHue, COOupaHue, pacro3HaBaHUuE
Y W3y4YEHUE CBOMCTB YIJIEKHCIIOrO Tra3a, MPOBEJCHHWE KAaueCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Y4Y€HUE I[IPU3HAKOB MX IPOTEKAHMS, O3HAKOMIIEHHWE C MNPOAyKLIHUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o Teme «Baxuenmme
HEMETaJUIbl U UX COCUHEHUSD).

MeTanabl 1 HX COCIMHCHUA

OOmiass xapakTepuCTUKAa XUMHUYECKMX OJEMEHTOB — METalIOB Ha OCHOBAaHMHM HX
nonoxkeHus B [lepuoanueckon cucreMe xumuyeckux 3neMeHToB . 1. Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
pem€Tka. DIEKTPOXUMHUYECKUN psJl HanpsDKeHUH MeTauioB. DU3MYECKHe W XUMUYECKUE
cBoiicTBa MetayyioB. OOmme crnocoObl moxydeHusi MeTaioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenoynble MeTaIbL: MOJOkKEHNUE B [leproanyeckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHHE HUX aTOMOB, HaXxOXkieHUE B mpupoje. dusznueckue M XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB K UX COCIUHEHHI.

[IlenoyHo3emMenbHbIE METAIBI MarHUd W KajdplMil: mosiokeHue B Ilepuoanueckoi
cucreme xuMuueckux sneMmeHToB [[. WM. MenaeneeBa, CTpo€HHME HMX ATOMOB, HAaXO0XKJICHHUE B
npupozae. Pu3nyeckue U XMMUUYECKUE CBOMCTBA MarHus W Kajblus. BakHeiume coenuHeHus
KaIbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: monoxeHue B Ilepuonnyeckoil cucteMe XMMHMUYECKHUX 3JeMEHTOB [l
W. MenzeneeBa, CTpoeHHE aToOMa, HaxoXJIeHuUe B mpupone. Pusznyeckue U XUMHUYECKUE
cBOIcTBa amtoMuHUsA. AMQpOTEpHbIE CBOMCTBA OKCHA U THAPOKCUAA aTFOMUHUS.

Kenezo: mnonoxenne B Ilepmoanueckoil cuctemMe XUMHUYECKUX diemMeHToB [l
N. MenneneeBa, CTpOGHHE aroMa, HAXOXKJIECHHE B mpupoae. PuU3HMUECKHe W XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u conu xkenesa (II) u xenesa (II), ux cocras, cBoiicTBa
Y MOJTyYECHHUE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C oOpasllaMM METAUIOB U CIUIAaBOB, MX (PU3MUYECKUMH CBOWCTBAMH,
W3y4eHUEe pe3yJbTAaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOHW (BO3MOYKHO UCTIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHUs XKeie3a B
Kucoposie  (BO3MOXKHO  HCIIONH30BAaHHE  BUIACOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MArHUsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (1) u xenesza
(III), memgu (II), HaOmroieHNE W OMKCAHUE MPOIIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATPUS,
KaJIisg ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BaHUE BUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOWCTB I'HJIPOKCHUA AIFOMUHMS U TUAPOKCUIA [IMHKA, PELIEHUE IKCIEPUMEHTAIIBHBIX 3a7a4 I10
Teme «BakHelme MeTamibl U UX COSTUHEHUS.



XuMHus 4 OKpYsKamoas cpeaa

BemecTtBa n Marepuainsl B IIOBCEAHEBHON JKU3HM 4YeIOBEKa. be3onacHoe HMCIONb30BaHHE
BEIIECTB M XHMHMYECKMX peakuuil B ObiTy. IlepBas moMOIIs NpPU XUMHUECKUX OXKOTax M
OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKpPY>Karollel cpefbl (MpeesbHas J10IyCTUMas KOHLEHTpaLHsl
BemecTs, naee — [1JIK). Ponb xumun B pereHun 5K0I0rn4ecKux mpooiem.

Xumuueckuii IKCnepumenm:
u3ydeHue o0pas3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAIIJIOB, ITOJIMMEPHBIE MaTepUAIIbI).
Meostcnpeomemmnuwie ceasu

Peanmauml MCKIIPCIMETHBIX CBsI3eH Ipu U3y4YCHUU XUMHUHU B 9 knacce OCYHICCTBIIACTCA
4epe3 HCIIOJIb30BAHHEC KakK O6I.I.[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTI/Iﬁ, Tak H HOHHTHﬁ,
ABJIAIOINUXCA CUCTEMHBIMUA IS OTACJIbHBIX ITPEAMCTOB CCTCCTBECHHO-HAYYHOI'O IHUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAyYHBIN (DaKkT, rUIIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHHUE, TAPHUKOBBIN () (PEKT, TEXHOIOTHS, MaTePHAIIBI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJIHUKH,
TUAJICKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHCTAIMYECKAs PEIMIETKA, CIUIaBbl, (U3UYCCKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IMIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢otocunres, neixanue, Omocdepa, sKocHcTEMa, MHUHEpaJbHbIE YA00pEeHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

l'eorpadusi: armocdepa, rtumpochepa, MHHEpPaIbl, TOPHBIE TOPOABI, IOJIE3HBIC
HCKOTaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yJbTaThl OCBOCHHUS TPOTPaMMBI OCHOBHOTO OOIIEro 0oO0pa3oBaHUSA
JIOCTUTAIOTCS B X0J/Ie OOYYECHHs] XMMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHHOM JIeATETHHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH  POCCHUMCKUMU  COIIMOKYJIBTYPHBIMHU W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOIECTBE MpaBUIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT ITpOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALNN 00yYatOIUXCsl.



JIM4HOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUNA U PACHIMPEHHUE OMNbITa JEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

IIEHHOCTHOTO OTHOIICHHS K OTE€UYECCTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY U HAyIHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOU WMH(pOpPMAIUEH O MEePeOBBIX JOCTHIKCHHUSIX W OTKPBITHIX
MHUPOBON M OTEUECTBCHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
MHpa ¥ OOIIECTBA;

2) IpaxKaIaHCKOTr0 BOCIIUTAHUSA:

IIPEACTABJICHUS. O COLMAIBHBIX HOPMax M IPaBUIaX MEKJIUYHOCTHBIX OTHOLICHUN B
KOJIJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTM B OOLIECTBEHHO IOJE3HOH, yuyeOHo-
UCCJIEIOBATEIbCKOM, TBOPUECKON U JPYTUX BUJIAX JAEATEIbHOCTH, FTOTOBHOCTU K Pa3HOOOpa3HOMI
COBMECTHOM JIeSITEIbHOCTH IPU BBITOJHEHUH Y4YEOHBIX, IIO3HABATENIBHBIX 3aJ1a4, BBIIOJHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUM yUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHUIO
U B3aMMOIIOMOIIM B IpOLECCe 3TOM y4yeOHOM AeATeNbHOCTH, NOTOBHOCTH OLEHMBATh CBOE
IIOBEJICHUE W IIOCTYIIKM CBOMX TOBAapUUIEH C MO3ULMU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4€TOM OCO3HAHMS MOCIEICTBUN IIOCTYIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHHSI:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHUs] O  BEUIECTBE M  XMMHMUYECKOM  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAaydyHOW KApTHHBI MHpaA, NPEACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS NMPUPOJIbI, B3AaUMOCBA3AX YEJIOBEKA C IMPUPOAHOMN cpenoi, o poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIE Ha IIOJyYEHHWE HOBBIX 3HAHMM IO XHWMMH,
HEoOXoIuMBbIe Ul OOBSCHEHMsS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

WHTEpPEC K OOYUEHUIO U TO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCOBHAHHOMY BBEIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEHIIEM;

4) popmMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHUE LIEHHOCTU KHU3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKHM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHWE TOCIEACTBUA W HEMPHUITHE BPETHBIX
NpUBBIYEK (YMOTPEOIEHUSI alKOTrojs, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIO/ICHUS
nmpaBu 0€30TaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M peaIbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:



MHTEpPEC K MPAKTUYECKOMY M3Y4YeHHIO Mpodeccuil u Tpyaa pa3InyHOro poja, yBaxeHHe K
Tpyly U pe3ylibTaTaM TPYIAOBOM MAESATENbHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBHIOOP HWHIMBUAYAIbHOW TPAeKTOPUU
IPOJIOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoil mpodecCuoHaIbHOM N1eATEIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJallTUPOBATHLCS B MPO(HECCHOHATLHON CPEAE;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

HKOJIOTHYECKH I1eTIeCO00pa3HOe OTHOIICHUE K MPHPOJIE KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHMs, NOHMMAaHHE LIEHHOCTH 3J0pPOBOro M 0e30I1aCHOr0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHsI IPaBUJl 0€30MacHOTrO MOBEAECHUS MIPpU paboTe C BEIECTBAMH,
a TaK)K€ B CUTYaLMSIX, YTPOXKAIOIIKX 30POBbIO U JKU3HHU JIOEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4YaeMmble MPU HM3YyUYEHUU XUMHUH, JJIs PEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH PUPOJHON CPEIOH, ISl TIOBBILIECHHS YPOBHS 3KOJIOTHUYECKOM
KyJbTYPbl, OCO3HAHUS TNI00ATLHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MIOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATIBLHOMN MPAKTUKE.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe mertanpeaMeTHBIX pe3yibTaTOB BBIAEISIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUHOTE3a, (HaKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JIPYTO€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YyueOHbIe NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PEryJsATHUBHBIE), KOTOpbIE OOecrednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYILIECTBICHUIO YUEOHOU 1€ TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJTBHBLIC yqeﬁnue JecTBUA
ba3oBble Jornyeckue aeiicTBUSA:

YMEHHUS HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUU 3HAHMM:
pacKpbIBaTh CMBICI ~XMMMUYECKHUX MOHSATHM (BBIOGNATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABJIMBATh B3aUMOCBA3b C APYTUMH MOHITHUSMH), UCTIOI30BATh MOHATHS JUI OOBSCHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KIacCHUPHUKAIUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBSI3U
MeX1y 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE pacCykIeHusl (MHAYKTUBHbIE, 1€lyKTHUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUEHUS;



yYMEHUE NPUMEHSATh B IPOILECcCe MO3HAHUS MOHATHUA (IpeAMETHBIE M MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMMHHU, MPEOOPA30OBBIBATH IIHPOKO
IPUMEHSeMbIE B XUMHM MOJEIbHBIE MPEJICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMyna M YypaBHEHHE XHMHUYECKOH peakluud — TpU pPELlIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4YE€TOM OTHUX MOJEIBbHBIX INPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaEMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMMHUYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYUS B U3YUAEMBIX MIPOLIECCAX U SBJICHUSIX.

ba3oBble ncciaenoBarelibcKHe AeiCTBHS.

YMCHHUC HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA IIO3HAHUA, a
TaKXKXE€ B Kadye€CTBC OCHOBBI JJIA (bOpMI/IpOBaHI/IH THUIIOTE3blI 110 IIPOBEPKE IIPaBUIIBHOCTHU
BBICKa3bIBACMbIX Cy)KI[GHHfI;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AlMU M MPOBEICHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0II0AATh 32 XOJ0M Ipoliecca, CAaMOCTOSTENIbHO ITPOrHO3UPOBAThH €r0
pe3ynbTat, (opMynupoBaTh OOOOLICHHS U BBIBOJBI IO pe3ysibTaTaM IPOBEIEHHOTO OIbITA,
UCCJIEJOBAHMSI, COCTABIISATh OTUET O IPOJEIaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHE BbIOUPaTh, aHAIM3UPOBATh U UHTEPIPETHPOBATH MH(DOPMAIIUIO PA3IINIHBIX BUJIOB
1 $HOopM IPECTABICHUS, TOyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIsIpHAs IUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHBIE IMOcoOWs, pecypchl IHTepHeTa), KPUTHYECKH
OILICHUBATh IPOTUBOPEUUBYIO H HETOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHSATh PAa3JIMYHbIE METObI U 3alIPOCHI MPU MOUCKE U 0TOOpe MH(OPMAINH H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHHs yUE€OHBIX U M03HABATEIbHBIX 331a4
OnpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIAaJIEHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy MpeacTaBiIeHUS
UHPOpPMALIMU U WUTIOCTPUPOBATH peEIllaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpa@uKu 1 UX KOMOUHAILUSAMU;

YMEHHE HCIOJb30BaTh M aHAJIM3MPOBATh B IpOIlECCe YUEOHOM M UCCIIENOBATEIbCKOMN
NeSITebHOCTH HH(POPMAIIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIOLIe MPUPOAHON CPEIbl.

KOMMyHHKaTHBHbIe YHUBEPCAJIBbHBLIC y‘-leﬁl—ll)le JelcTBHUA:

YMEHHUS 3a/laBaTh BOMPOCHI (B XoAe mauanora W (WIU) JHUCKYCCHHM) TIO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYIHPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUS IPEICTABISTH MOTYYCHHbBIE PE3yIbTaThl MO3HABATEIHHON JESTEILHOCTH B YCTHBIX
N TMHUCBMCHHBIX TCKCTax; ACJIaTh IMPE3CHTAUWIO PE3YJbTAaTOB BBIIIOJHCHUA XUMHYCCKOI'O
DKCIIEpUMEHTa (J1abopaTOpPHOrO OMbITa, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIECTB, y4eOHOTO MTPOCKTA);



YMEHHUsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW TO3HABATECIBHOU M
HCCJICIOBATENILCKON NIeATEIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MPOOJieM HAa OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBaHMS TO3HMIUN (0OCYXIEHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JICUCTBHIA, ONPEICICHIE KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHCHHOW pabOThI U IpyTHe).

PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBbIC y‘leﬁHLIe JelcTBUA:

YMEHHE CaMOCTOSITENIbHO ONPEAEISATh LEIN ACSITeIbHOCTH, IaHUPOBATh, OCYIIECTBIIATH,
KOHTPOJMPOBAaTh M TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HauOosiee 3(G(EKTUBHBIE CIIOCOOBI  pEIICHHWs YYeOHBIX M ITO3HABATENbHBIX  3aj]ad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIMIOJTHEHUH 3aJaHUil ¢ y4€TOM IMOJIy4eHHMs HOBBIX 3HAHMHA 00 H3y4yaeMblX OOBEKTax —
BEIIECTBAX M PEAKLHUAX, OLIEHUBATh COOTBETCTBHE MOJIYUYCHHOTO pe3yJbTaTa 3asBJICHHON LIENH,
YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pPE3yNbTATOB [0 OCBOCHHUIO 00s3aTEIBLHOTO COACPKAHUS,
YCTaHOBJICHHOTO JaHHOM (QenepanbHOil pabodeil mporpaMMoil, BBIAEISIOT: OCBOCHHBIC
00y4JaronMMUCs Hay4dHbI€ 3HAHUS, YMEHHS M CIOCOOBI JeHCTBUM, crenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBI ACSITEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOydenust B 8 kJiacce npeaMeTHbIE Pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Yy OOYYAIOLINXCS YMEHUH:

pPacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX TOHATUN: aTOM, MOJIEKYJa, XUMUUECKUN DJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIsIpHash Macca, KOJUYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasl JI0JII XUMHUYECKOI'O JJIEMEHTAa B COEJUHEHHH, MOJIIPHBIA OO0BEM, OKCHU[,
KHCJIOTA4, OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb OKUCIECHMS, XUMHUYECKas
pcaknus, KJ'IaCCI/I(i)I/IKaHI/IH peaxunﬁ: pe€akuuu COCAUHCHHA, PCAKIUU PA3JI0KCHUA, PCAKIUN
3aMeIIeHus], peakllui 0OMeHa, 3K30- M SHI0TEPMUYECKHE PeaKIiH, TeIIOBOM 3P deKT peakuuu,
A7IpO aTOMa, JIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTalb, paJAuyC aToMa, XUMHUYECKasl CBSI3b,
NOJIIpHAasl U HEMOJSIpHAs KOBAJECHTHAs CBs3b, MOHHAS CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTPAIHsl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHATH 3TU MOHSTUS NIPU
ONMCAHUU BELIECTB U UX MPEBPALLECHNN;



HCIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBieHHS (OpPMYJ BEIIECTB U ypaBHEHUU
XUMHYECKUX PEAKIUI;

OTpeeNATh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COEJIMHEHUSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, MPUHAJICKHOCTh BEIIECTB K OMpEACIEHHOMY Kiaccy
coeuHEeHuH no GopmMyiaM, BUJ XUMUYECKOH CBsI3U (KOBAJICHTHAs U MOHHAsI) B HEOPTaHUYECKUX
COEIMHEHUSIX;

packpbiBaTh cMbich [lepuonuueckoro 3akona JI. 1. MenzaeneeBa: 1eMOHCTPUPOBATh TOHUMAHKE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJJIEMEHTOB OT UX [OJOXKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IIOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

OMKCHIBATh U XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit cucTeMbl XMUMHYECKUX
AIIEMEHTOB: PA3JIM4aTh MOHATHUS «TJIaBHAs moArpymnmna (A-rpymnma)» u «mobdounas noarpymnmna (b-
rpymnmna)», Majible U OOJbIINE MePHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCA B Ta0JIULIe
«Ilepmogmueckas cucrema xumuuyeckux osnemeHtoB J[. WM. MenaeneeBay ¢ 4YHMCIOBBIMH
XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjpa, olliee
YKCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMHUUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE PEAKIIUU
(110 YHCITy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (D (DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
NOJATBEPXKJasi  ONUCAaHME IMpPUMEpaMM  MOJEKYJSPHBIX  yYpPaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

BBIUNCIISTH OTHOCUTEJIbBHYIO MOJEKYJSPHYIO U MOJIIPHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa Mo (opMyJsie COCTUHEHHS, MAcCOBYIO JOJIO BEIIecTBa B PacTBOPE,
IIPOBOAMTDH PACUEThI 10 YPABHEHUIO XUMUYECKON PEaKIUH;

MPUMEHSTh OCHOBHBIE OMEPAIlUU MBICIIUTEIBHON NEATEeIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
00001IeHne, CHCTEMAaTH3alnI0, KIIACCH(DUKALINIO, BBISIBICHHE TPUYMHHO-CIECICTBEHHBIX CBS3EH
— JJI U3y4YeHHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIHil, eCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUSI — HaONIO/EHUE, UW3MEpeHUe, MOJEIUPOBAHUE, OJKCIEPUMEHT (pealibHblil U
MBICTICHHBIN );

CJIe1oBaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOW MOCYA0N U J1abopaTOpHBIM 000PYAOBaHUEM, a
TaKXe MpaBuiIaM 0OpalleHHsl C BEIeCTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH MO BBIOIHEHUIO
7a00paTOPHBIX XUMHYECKHX OINBITOB MO IOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILIECTB
(Bomoposa M KHUCIOpPOJa), NMPUTOTOBJICHUIO PACTBOPOB C ONpEIeNEHHOM MaccOBOM aoiieit
pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBaTh W MPOBOJUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHMUIO PACTBOPOB IWIEJOYeH M KHUCIOT € IMOMOINBIO MHIUKATOpPOB (JIAKMYC,
(beHondranent, METHIOPAaHK U IPYTHE).

K xoniy oOyuenus B 9 kJacce mpeaMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX IOHATHN: XUMUYECKUU DJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHWOH, IPOCTOE  BEHIECTBO,  CIOKHOE  BEUIECTBO,  BAJECHTHOCTb,
JJIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCIICHHs, XUMUYECKas peaklus, XUMHUYECKas CB3b,
TEIIOBOM 3P PEKT peakiiu, MOJb, MOJIIPHBI 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYECKOoe
paBHOBecHue, oOpaTMMble M HEOOpaTUMBbIE peaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBIIEHHE, aJUIOTPOIIHS,



aM(bOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAs, METAJUIMUECKas), KpUCTalIndecKas
peméTka, KOpPpO3HWsl METa/IOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM peaklUuu, MPeaebHO
nonyctumas konueHtpaus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHI U TIPUMEHSTH 3TH MOHATUS PU
OINKMCAHUU BEUIECTB U UX MPEBPALLCHUII;

UCTIOJIb30BAaTh XUMHUECKYI0 CHUMBOJHUKY Ul COCTaBlICHHS (DOpMyN BEIIECTB U YpPaBHEHUH
XUMHYECKHUX PEaKIIHii;

ONpEAEIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XHUMUYECKUX D3JIEMEHTOB B COEAMHEHHUAX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONpEAEeNEHHOMY KJaccy COEIUHEHUH 1o
dbopmynaM, BUJ XMMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTaHUIECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyie, xapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpbiBaTh cMbicn Ilepuogmueckoro 3akona [I. WM. MenneneeBa u J1€MOHCTPUPOBATH €ro
NOHMMAaHME: OIMCHIBaTh W XapaKTepu30BaTh TabmuunHyto (opmy Ilepuoanyeckoi cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pas3iinyarh MOHATUS «IJIaBHAas MOArpymnna (A-rpymnmna)» U «modbodHas
noarpynna (b-rpynma)», manbie u Oonbline NEpUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIC
UMEIOTCS B TEPUOAUYECKON TabluIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUUYECKHX 3JIEMEHTOB (COCTaB W 3aps] sijipa, o0llee YUCio 3JEKTPOHOB U paclpesesieHue ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMH B IpeJenax MajblX MEpUOJIOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIaccu(UIMPOBaTh XUMHYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMUYECKUE PEAKIIUU
(Mo 4uciIy M COCTaBy Y4YaCTBYIOUIMX B pEaKlUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo
M3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U creuu(UYecKue XMMUYECKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPIK/Ias OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINUX XUMUYECKUX PEaAKIIil;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALIMN KUCIIOT, IeJI0OUel U CoJieH, OJIHbIE U
COKpaIEHHBIC YPaBHEHMs PEAKIMil HMOHHOTO OOMEHa, YPaBHEHUS PEaKIIHH, MOATBEPKIAOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3U MEXK/1y BEIIECTBAMHU PA3JIIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABIIECHUS
AIIEKTPOHHOIO OajlaHCa 3TUX PEaKIINii;

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX CTPOEHHMSI, BOBMOXKHOCTH MPOTEKaHUS
XUMUYECKHUX MTPEBPAIICHHUI B Pa3IMYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYHO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa MO (QopMyJie COETUHEHHs, MAacCOBYIO JOJI0 BELIeCTBa B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOU peaKIIny;

coOirofaTh MpaBuiia MOJB30BAHUS XUMUYECKOW MOCY/10i U 1ab0paTOpHBIM 00Opy/I0BaHUEM, a
TakKe MpaBuiia 0OpallleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU IO BBITOJHEHUIO
71a00pAaTOPHBIX XUMHUYECKHX OINBITOB MO IOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILIECTB
(aMMHaKa U yTIeKUCIIOoro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMHI-, UOAMI-, KapOoHat-, docdar-, cuamkar-,
cynbdaTr-, THUIPOKCUI-WOHBI, KATHOHBl aMMOHHUS ¥ HWOHBI HM3yYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEpallii MBICIUTEIbHON IEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHIe, CHUCTEMAaTU3aIMIO, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NI M3y4YeHUs
CBOMCTB BEUIECTB W XHUMHYECKHUX pEaKIHi, €CTeCTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJICTMPOBAHNE, IKCIIEPUMEHT (peabHBIN M MBICIICHHBIH ).
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