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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnmm.

[Iporpamma 1o XuMuM Na€T MNPECTaBICHUE O MEsAX, OOl CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTENIbHOE MPEeIMETHOE coJiepKaHue,
IpeIyCMaTpUBAET pACIpEACICHHE €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMI K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEJILHOM JIEATEIbHOCTH OOYYarolIerocsi MO0 OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIUMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JICSITENIbHOCTH,
DKCIIEPUMEHTATILHBIX M HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-



Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepKaHUsl ~ y4eOHOro  IpeaMera, KOTOpPBIM — ABJISIETCS  NEJarorudyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSATUUI
OPraHUYECKON XUMUH.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI ITOHATUN O XUMHUYECKON
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHLHUILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHU O CTPOECHUM aTOMa U XUMUYECKOH CBS3H;

— TMpeICTaBICHUNA 00 AIEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HAaHUs B Hayke. M3yyeHue XUMHUHM MPOMCXOAMT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4da
y4eOHOTro MpeAMEeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUA —
BaOKHEUIIUX (PAKTOB, MOHITH, 3aKOHOB M TEOPETHUECKUX MOJTOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
HayYHbIM METOJaM MO3HAHUS MPU U3YYEHUH BEUIECTB U XUMHUYECKUX PEaKUui, B



(GbopMHpPOBAaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEr0o 0O0pa30BaHUSI Ba)KHOE
3HaYeHHUE MPUOOPENTU TaAKUE LIETH, KaK:

— (dopmMupoBaHHE WHTECILICKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIECHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HON JIEATENLHOCTH, MO3HAHMS M CaMOIO3HAHUSA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUCHHUE IS
Pa3TUYHBIX BUIOB JICITCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHATH M OIICHUBATH SIBJICHUSA
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTEeITbHOCTH;

— ¢opmupoBaHHEe y OOyYaOMMXCA TYMAaHHUCTHYECKUX OTHOIICHUMA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM MJIS BBIPAOOTKH HKOJIOTHYECKU
1[EeJIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs 1 OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpazoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 ydaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiectBa. du3nMuecKkue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu 0oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3OB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
OMMCAHWE TMPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3YYeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHLIAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBApEHHON
COJIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — 3ieMeHT U MmpocToe
BelecTBo. Haxoknenue xucimopopa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. I[lpumenenne xucimopoaa. CrocoObl
MOJIy4eHHUs] KUclopoda B JabopaToOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KACIOPOoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B Mpupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HaceolllieHHbIE M HEHACBIIIEHHBIE PACTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOABbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoZie U B KU3HU 4deloBeKka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusnyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss ocHoBaHWM: MIENOYM U HEPACTBOPUMBIC
ocHOBaHuA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XUMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu meramnoB H. H. bexkerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJIepKaHUs KUCIOpoJa B BO3yXe, MOTyUYCHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus rTopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, paClO3HABAHME U W3yYEHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeETaUIaMu (HAaTpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepmoamueckasi cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JEMEHTOB (LIEJOYHBbIE W IIEJOYHO3EMENIbHBIE METAJLIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUIPOKCHUIBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHTtoB /. M. Menpneneesa. llepuonsl W rpymimsl.
DU3NYECKHI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MIEPHO/1A U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPyMNIaM U IEpUOAaM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMIPOKCHJA LMHKA C pacTBOpaMU KHUCIOT W WIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuui
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHBIE TOHATUS: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpHS,



3aKOH, AaHallu3, CHHTE3, Kiaccudukanus, MepUOJUYHOCTb, HaOJIIOACHHE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaJMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsi, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSHUE BEIECTBA, ra3, (U3WYECKHUEe BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepunonnuecknii 3akoH. [lepuonnueckast cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBbIX TPEX NEPUOIOB, KAJIHS, KAJIBLIUS U X COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonnuyeckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Krnaccudukanusa XuMUYecKUX peakuuid Mo pa3anvyHbIM MPU3HAKaM (110 YHUCTy
¥ COCTaBy YYAaCTBYIOIIMX B pEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHHUIO CTENEHENW OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusxX. [IoHATHE O TOMOTreHHbBIX U TeTepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIMSIOIINE HAa CKOPOCTh XHWMHYECKOW PEaKUUH W IOJIOKEHUE XHMHYECKOTO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON  PEaKLHUH. CocraBneHue  ypaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHBIX ~ PEAKIIMA C  MCIOJIb30BAHMEM  METOoJAa
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKONU TUCCOLUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M OUCCOLMAllUM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XuMHUecKkoit cBs3u. CreneHpb quccornanuy. CHIbHBIE U CIa0bIe SJIEKTPOIUTHI.



Peakiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTUUECKOM TMCCOLUALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHUE DIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTPOLIEcCa AUCCOLMALIMY KHCIIOT, IIEJIOUEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJICO MATEPHAIIOB), MPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHME OCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pPEeaKLUu pa3lIoKEeHUS,
COCMHEHMsI), pacllO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil HAa MOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BELIECTB — raJIOT€HOB. XMMUYECKHE CBOMCTBA HA ITpUMepeE XJopa (B3auMoecTBre
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xyopoonopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, MNOpuMeHeHue. JlelcTBue xJjopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YelIoBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
pUpoJe.

O6mast xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe cBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJjlacca KHUCIOT M crnenuduueckue). XUMUUECKUE pEaklru, JeKallue B OCHOBE
IPOMBIIUIEHHOTO CHoco0a MOMy4YeHUsi CepHOM KucnoTbl. [IpuMeHeHue cepHou
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAas peaklus Ha Cyiab(}ar-HOoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXarolel Cpelbl COECOUHEHUSIMHU Cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictsa. Kpyrosopor a3ora B npupose. AMMHaK, ero



(du3znyecKknue 1 XMMHUYECKHUE CBOMCTBA, OJyuyeHue U npuMeHenne. Conu aMMOHus,
uX pU3NYEeCKUe U XUMUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpeACTaBUTENS Kilacca KHUCIOT U CHenu(puIecKue).
Hcrnonb30BaHuE HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpeibl COEAMHEHNUAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO31yXa, MOYBbl U BOA0EMOB). docdop, amioTponHbe
monupukammu pocdopa, Guzndeckne U xumuueckue cBoiictea. Okcun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHUE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIepO/], AJTIOTPOIIHbIE MOAU(UKALINY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AcopOLHus.
Kpyrosopor yriepoga B mnpupoge. Oxcuubl yriepoaa, ux (u3Myeckue u
XUMHUYECKME CBOMCTBA, JEHCTBHE HA JKHUBBIC OpPraHW3Mbl, I[OJYYEHHE U
IpUMEHEHHE. DKOJIOTHYeCKrue MpoOJIeMbl, CBs3aHHbIE ¢ okcuaoM yriepoxaa (1V),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KiMMaTa, MapHUKOBBIM 3¢ dekT. YromapHas
KHCIIOTAa U €€ CONM, UX (PU3NYEeCKHEe UM XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTU U CEJIbCKOM XO3A1CTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX pPOJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAaX: XKMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COEIMHEHU.

KpeMHuuii, ero Qusnueckue M XHUMHYECKHME CBOMCTBA, IMOJyYEeHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemaus (IV) u xpemaueBoi kucinoTe. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeiine CTpOUTENbHBIE MaTepuasbl: KEpaMHKa, CTEKIIO,
EeMEeHT, OeToH, xene300eToH. I[lpobiembl 0€30MacHOrO  MCIMOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAUeCTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMSI, OMNBIThL, OTpaKalIIUe (QU3NYECKHEe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (TaJIOTEHUI0B), 03HAKOMJIEHHE C 00pa3amMu



ceppl MW €€ COCIUHEHUSMH (BO3MOXXHO HCIIOJIb30BAaHUE BHJICOMATEPHUAIIOB),
HaOJII0/ICHHE TIpoliecca 0OYTIIMBaHMS caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEPHOM KHCIIOTHI, U3yUYCHUE XMMUYCCKUX CBOMCTB pa30aBICHHOW CEpHON KHUCIIOTHI,
MIPOBEICHNE KAaYeCTBCHHOW PEaKINU Ha CyJIb()aT-noH ¥ HAOIIOJACHNE MTPU3HaKa e
IpOTEKaHusl, O3HAKOMJIEHHE ¢ (PM3MYECKMMHU CBOMCTBaMH a30Ta, (ocdopa um uX
COeIMHEHNH (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEpUATIOB), 0Opas3iaMy a30THBIX
u hocopHBIX yIOOpeHUM, moaydyeHue, cooupanue, pacliosHaBaHUE M H3yYCHUE
CBOWCTB aMMMaKa, IPOBEIACHHE KAYECTBEHHBIX PEAKIMNA HAa HOH aMMOHHUS H
dbocharT-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), M3y4YCHHUE MOJeJeld KPUCTAUIMYECKUX peHmETOK animasa,
rpadura, dymiepeHa, O3HaAKOMJICHHE C MPOILECCOM aACOpPOIUU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, paclio3HaBaHUE U U3YyUYCHHUE CBOMCTB YIJIEKUCIIOTO Ta3a, MpOBEICHUE
Ka4eCTBEHHBIX pEaKIMii Ha KapOOHAT M CUJIMKAT-WOHBI MU M3yYCHHE MPU3HAKOB MX
[IPOTEKAHUs, O3HAKOMJICEHHE C NPOAYKUMENH CUIMKATHOM MPOMBIIUIEHHOCTH,
pEUIEHUE DKCIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaxHeunne HeMEeTaulbl U HX
COEIUHECHUSD.

MeTajuibl 4 UX COCAMHEHUS

OO01mast XxapakTepUCTHUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux mnonoxeHusa B llepuomnueckor cucreMe XumMu4deckux »siemeHTtoB J[. U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHH  pAX
HaMpspKeHU MeTaiioB. u3nueckue U XMMUUYECKHE CBOMCTBAa MeTaiioB. O0mue
CrocoObl TONy4eHUs: MeTauioB. [loHATHE O KOppPO3WHM METAIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucreme XMMHUYECKHUX
sanementoB /. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHHE B IPHUPOJIE.
duznyeckre ¥ XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUJIPOKCUZIBI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METAUIOB H X
COECIVMHEHNH.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepnoanueckoit cucteMe xumudeckux 3yiemeHToB /. . MenaeneeBa, CTpoeHHE UX
aTOMOB, HaXOXJeHue B npupojae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJIbITusl. BaxkHeime coeiuHeHust KabIus (OKCHI, TUIPOKCU/I, cOJn). ZKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10keHKE B [leproindeckoil CUCTEME XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxOxIcHHE B mpupone. Pusnyeckue u



XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
TIOMUHUS.

Kenezo: nonoxenue B [lepronnyueckoit cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOoe€HHE aroMma, HaxoxiaeHue B npupoae. Ddusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTATOB KOPPO3UU  METAIOB  (BO3MOKHO
WCIIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJbIUg W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOIlECCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HAa MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHUE IPOIECCOB OKpAIIMBAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusid (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCUIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o teme «Baxuelue
METAJUJIBI U KX COCTUHCHUS.

XuMHS M OKPYKAKOLIAS Cpeaa

BemecTtBa u marepuanbl B IMOBCEIHEBHOM >KM3HHM 4ejoBeka. be3zomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromieh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKHUX
po0em.

Xumuueckuii IKcnepumenm:

H3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanuzanusi MeXINpeaMETHBIX CBSI3€M MpW HM3yYEeHWH XMUMHH B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH JIJIT OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCTIIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s eKT, TEXHOIOTUS, MaTEPHUAIIBI.

®dwu3zrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIHI,



pPaliOaKTHUBHOCTb, MOJIEKYJIa, JJICKTPUUYCCKUI  3apsig, IPOBOTHUKH,
HOJYIIPOBOJIHUKH, JTUAJICKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeEJNO, O0BEM,
arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTAILTHYCCKAS
peméTka, CruiaBbl, (U3MUCCKHUE BEIMYUHBI, CIUHUIIBI U3MEPEHHS, KOCMHUYECKOE
POCTPAHCTBO, ITAHETHI, 3BE311bI, COIHIIE.

buonorusi: ¢ortocunres, npixanue, Ouocdepa, 3KOCHCTEMa, MHUHEpPATbHBIC
yI0OpECHHUS, MUKPO3JICMEHTBI, MAKPOAJIEMEHTBHI, TUTATEIbHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HBIC
WCKOTIaeMbIE, TOIUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU ILIECHHOCTSIMU, MPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOINO3HaHUS, CAMOPA3BUTHUS U COLIMATIU3ALMHI O0YYarOIIHUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTALMM H
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

IPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATENIbCKOM, TBOPYECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ad, BBIMOJHEHUM XUMHUYECKHX SKCIIEPUMEHTOB,
CO37[aHUH yU4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMWHA HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY [ TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HaOJI0JaeMbIX MPOIECCOB M SIBJIICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CPEJCTBAaMU HH()OPMAIMOHHBIX



TEXHOJIOT UM,

UHTEpEeC K OOYYEHUI0 U IO3HAHWIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K  CcaMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) ¢popMUpPOBaHUS KYJbTYPHI 3/10POBb:

OCO3HAHME IIEHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U peanbHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs MPEAMETHbIX 3HAHUHM [0  XMMHMM, OCO3HAaHHBIH  BBIOOp
VH/IMBHUIYAJIbHON TPAaeKTOPUU MPOJIOJDKEHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 11ETIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK HCTOUYHUKY KU3HU
Ha 3emJile, OCHOBE €€ CyIIECTBOBAHMUSA, IMOHMMAHUE LEHHOCTH 3I0POBOr0 M
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHHUS
paBuJ 0€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHHH XUMUU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEAOU, JIsl TOBBILIECHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TIJ00AJIbHOrO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeld HMX pelIeHHs MOCPEACTBOM METOJ0B XHMMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaIMETHBIX pPE3yNbTATOB BBIIEISAIOT 3HAYMMbBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsI, TIPUHLIMII,
rurnore3a, (QakT, CHUCTEMa, MPOLECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAyYHOW KapTHHE MUpPa, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (TI03HABATEIbHbIE,



KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE OOecrneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
NEeSATETbHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeicTBU:

YMEHUSl MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHMI: PacKpbIBaTh CMBICT XUMHMUYECKUX MOHATUM (BBIIENSATH MX XapaKTEepHbIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykACHUS (MHIYKTUBHBIC, JACIYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEITH, UCIIOJIb3YEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peakly — MpU PEIICHUH Y4eOHO-TIO3HABATENIbHbBIX 3aj1ad, ¢ Y4ETOM
ATUX MOJETBHBIX TPECTABICHUNA BBIIBIATh M XapaKTEPHU30BATh CYIICCTBCHHBIC
MPU3HAKU U3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX M SIBJICHUIX.

Ba3oBble uccienoBarejbckue 1eHCTBUSA .

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

NpUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU U MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmaumeii:

YyMEHUE BBHIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAITUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTUBOPCUYHMBYIO M
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;

yMEHUE TPUMEHATh Pa3IuvHbIC METOJIBlI M 3alpOoChl MPU TOWCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS



y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeACTaBIeHUS UH(DOPMALIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHharpaMmamy,
npyrumu opmamMu rpadyKu U UX KOMOUHAITUSMU,

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHCTBUM, OINpENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIEe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUU C Y4YETOM
MOJIy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPE3yJibTaTa 3asBJICHHOW LIE€JIM, YMEHUE
UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJlepKaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIMMHCS Hay4yHbIE 3HAHUSA, YMEHUS U CIIOCOObI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HAHWA, €ro HMHTEpIpeTaluH,



npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.
K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBast 0JIsI XUMUYECKOTO AJIEMEHTAa B COSAMHEHUU, MOJIIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUSI, XMMHUYECKasi pPEeakius, KiIacCu(UKAlUg peaKiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUS, pPEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBONU 3PPEKT peaKiuH,
AJIpO aToMa, dJEKTPOHHBIN CIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KAaTWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUM BEIIECTB U UX MPEBPAILICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OTIPEJIENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHHMM M0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX mosioxkeHus B Ilepumonuueckoi cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuunyio ¢dopmy [lepuoanueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaThb TMOHATHS «rJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsSI, KOTOpPble HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diemernToB J[. U
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij Aapa, 001ee YUCo 3IEKTPOHOB U
pacrpeiesieHue UX MO JIEKTPOHHBIM CIOSM);



KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEP KA OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYCCKUX TMPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »3jeMeHTa 1o ¢GopMmyse COeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pPEaKIny;

MIPUMEHSATH OCHOBHBIC OTIEPAIN MBICIIUTEITLHOM NEeATEILHOCTH — aHATIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kilaccu(uKaimio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, €eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUSI — HaOIIOJICHHE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBINM U MBICIICHHBIN);

CJIEIOBATH NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OPaTOPHBIM
o0opyZ0oBaHUEM, a TaKXe ImpaBuiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUUYECKHUX OMBITOB IO MOJIYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa W KHUCJIOpOAa), MPUTOTOBJICHUIO PACTBOPOB C OMpeAeIEHHOMN
MacCoBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JJAKMYC, (PeHONPTAICUH, METUIOPAHK

U ApyTHE).

K xonIy oOyuenus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl pPeaKlsi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJISIpHBIM ~ 00BEM,  PAcTBOp,  BJIEKTPOJIMTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEaKLMHU, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIINTEIIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIINS,



aM(oTepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHas, HMOHHaA,
MeTaJlTn4yecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINH, MPEACIbHO JIOMYCTUMAas KOHIICHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH ITHU MOHSTHUS MPU ONMMCAHUM BEILIECTB U UX MIPEBPAILCHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJCHUS (GOpMYyIl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUSI XUMUYECKUX JIEMEHTOB B
COCOMHECHUSAX PA3JIMYHOTO COCTaBa, IMPUHAMIECKHOCTh BEIIECTB K
OMpEeIeIEHHOMY KJIacCy COEAMHEHUN 1o (opMmysiaM, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIM4YecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaX HEOPraHUYECKHX COCAMHECHUM, TUI KPHUCTATUTMYECKON
PEMETKN KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI[. M. MenneneeBa wu
JICMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» U «modooyHas
noarpynna (b-rpynma)», manple u OOJbIIHME IEPUOILI, COOTHOCHTH
0003HaYCHUSI, KOTOPbIE UMEIOTCS B IEPUOANIECKOM TabJINIIe, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpejaenax MallblX MEPUOJO0B U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHCIU(DHUUICCKHEC XUMHYCCKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKAAs OIMNHCAHUEC
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
oOMeHa, ypaBHEHUsI pEaKlMii, TOATBEPKAAOIIUX CYIICCTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;



pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUun
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAaHUS XHUMHUYECKHX TMPEBpPALICHUN B pa3iIMuHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »3jeMeHTa 1o ¢GopMmyse COeIUHEHHS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XAMHUYECKON pEaKIuy;

co0JII01aTh TIPaBHJIa MOJIB30BAHUS XUMUYECKOM MOCYI0M U J1aOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe IMpaBuia oOpalleHus C BeEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBIINOJHEHHUIO J1a0OpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

IPOBOANUTD PEAKIIMH, TOATBEPKIAIOLINE KAUECTBEHHBIN COCTaB Pa3IMnYHbIX
BEILIECTB: pAcCHO3HaBaTh OMNBITHBIM IMYTEM XJIOpPHUA-, OPOMHI-, HOAMNI-,
kapOonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCUI-UOHBI, KATHOHbI
AMMOHHUSA W HMOHBI HM3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB;

IPUMEHSATHh OCHOBHBIE ONIEPALIUU MBICIUTEIbHON ACSITENIbHOCTY — aHAIU3 U
CUHTE3, CpPaBHEHHE, 0000IIECHNE, CUCTEMATU3ALINIO, BBISIBJICHUE IPUUYUHHO-
CIIEJICTBEHHBIX CBS3EH — JJIsI U3YUYCHHS] CBOMCTB BEUIECTB U XUMHUYECKHX
peakiuii, eCTEeCTBEHHO-Hay4YHbIE€ METOABI MO3HAHUS — HaOIO/IEHNE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).
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