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PABOYASI TIPOTPAMMA IIO YYEBHOMY IPEJIMETY «XUMMS» (BA3OBBII
YPOBEHD).

TITOACHUTEJIbHAS 3ATINCKA.

[IporpamMma 1o XMMUHU Ha YpOBHE OCHOBHOI'O OOILET0 00pa30BaHUs COCTABICHA HA OCHOBE TPeOOBaHUM
K pe3ynbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEeNbHON IPOrpaMMbl OCHOBHOTO 00miero oOpa3oBaHus,
npencrasieHHbix B PI'OC 00O, a Taxke Ha OCHOBE paboyuell MporpaMMbl BOCITUTAHUS U ¢ YYETOM KOHIETILIUT
mpernojaBanus ydeOHOro mpenmera «XHMHUS» B 00pa3oBaTelbHBIX opraHuzanmsx Poccuiickoit denepauuu.
[Iporpamma no xumuu pa3paboTaHa C LEJIbI0 OKa3aHUS METOANYECKOM IOMOIIN YUUTENIO B CO31aHUM padoueil
porpaMMsl 1o yue6Homy npeamety. [Iporpamma no xumun naér mpeacTaBiIeHUe O LeNAX, oOIIel cTpaTeruu
Oo0y4eHHUsl, BOCHHTAHHSA M PAa3BUTUS OOYYAIOUIMXCS CpEeACTBAMH Yy4eOHOrO TMpeAMeTa, YCTaHABIMBAET
o0s3aTeNIbHOE  MPEIMETHOE COAEpXKaHMe, IPeAyCMaTpuBaeT paclpelelieHHne ero 1o KiaccaM H
CTPYKTYpHpOBaHHE IO pa3feaaM M TeMaM IporpaMMbl IO XWUMHUH, OIpPEHENAeT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEPUCTUKU COAEPKAHHSA, PEKOMEHIYEMYIO IIOCIEOBATENbHOCTh H3YUEHUS XHUMHH C
y4€TOM MEKIpPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEW OOYyJalOMMXCs, OMpEeIeNseT BO3MOXKHOCTH IpenaMeTa [UIs peanu3anuu TpeOoBaHWA K
pe3yabpTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, a
TaKxe TpeOOBaHUH K pe3yibTaTaM 0OydeHHsI XMMHUH Ha YPOBHE LiesIel U3y4YeHHUs IPeIMeTa U OCHOBHBIX BHUIIOB
y4e0HO-TIO3HABATEHFHON JEeSITENFHOCTH 00yJaIOIIerocs M0 OCBOSHUIO y4eOHOTO COJNlep)KaHus. 3HAHHE XUMHUHU
CIIy>)KUT OCHOBOM AJsi (hOPMHPOBAHMSI MHPOBO33PEHUSI 00YUaIOIIErocs, €ro MpeiCTaBICHUN O MaTepHaIbHOM
€IMHCTBE MHpPA, BAKHYIO POIb UTPaAIOT (OPMHUpYEMblE XHMHEH MpPEACTaBICHUS O B3aUMOIPEBPALICHUSIX
SHEPTUHU U 00 HBOJIOLUH BEIIECTB B IPUPOJE, O MyTAX PEIICHUs II100aIbHBIX MPOOIeM YyCTOMYMBOIO Pa3BUTHS
YeIIOBEYeCTBA — CHIPbEBOHM, JHEPreTHYEeCKOW, IMIIEBOH H JKOJOTHYECKOH Oe30macHOCTH, mpobiaeM
3IpaBOOXpaHeHus. M3ydeHue XuMHH: CHOCOOCTBYET pealu3alid BO3MOXXHOCTEH Uil CaMOpPa3BUTHS H
(dbopMHpOBaHUS KyIbTYphl JIMYHOCTH, €€ OOmed U (QYHKIUOHAILHOW TpaMOTHOCTH; BHOCHT BKIIaJ B
(opMHpOBaHHE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH OOy4aroIMXCsi, HABBIKOB HX CaMOCTOSTEIbHOU
yueOHOW JeATeNbHOCTH, OKCIEPHUMEHTAIbHBIX U HCCICAOBATEIbCKUX YMEHHH, HEOOXOAWMBIX KaK B
MOBCEHEBHOW >KU3HHM, TaK U B NPO(ecCHOHATBHOH AEATENFHOCTH; 3HAKOMHT CO CHEUU(PUKOW HAYYHOTO
MBIIIIEHNS, 3aKIaJbIBAET OCHOBBI ILIEJOCTHOTO B3IJsAa HAa EIWHCTBO MPHPOIABI W 4YEIOBEKa, SIBIAETCA
OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHMH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH OOYYAIOIIMXCS; CIIOCOOCTBYET
(hOpMHUPOBAaHUIO [IEHHOCTHOT'O OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT
CBOH BKJaJ B 3KOJIOTMYECKOe oOpa3oBaHHe oOydarommxcs. [laHHbple HamnpaBieHHs B OOYYEHUH XUMHUH
o0ecrieunBarOTCsl  CeM(UKON coaepKaHusl y4eOHOTo IIpeaMeTa, KOTOPbIH SIBJISIETCS IEAarorHyecKH
aIalITUPOBAaHHBIM OTpPaKEHHEM 0a30BOW HAyKH XMMHUH Ha OIpeAenéHHOM dTane e€ pazButus. Kypc XuMuu Ha
YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHWsi OpPUEHTUPOBAaH Ha OCBOCHHE OOYYaIOINIMMHUCS —CHCTEMBI
MIEPBOHAYAIIBHBIX TOHATHM XUMHH, OCHOB HEOPraHWYECKOW XMMHU W HEKOTOPBIX OTHENBHBIX 3HAYMMBIX
MOHATHH OpraHndecko xuMuu. CTPyKTypa COIEpKaHMs HNPOrpaMMBbl MO XMMHUH c(POPMHUpPOBaHA Ha OCHOBE
CHUCTEeMHOTO moaxona k e€ u3yudeHuro. ConepikaHue CKIaIbIBA€TCA M3 CHCTEMBI MOHSATHH O XUMHYECKOM
JJIEMEHTE W BELIECTBE M CUCTEMBbl MOHATHH O XHMHYECKOW peakiqud. O0e 3TH CHUCTEMBI CTPYKTYPHO
OpPraHHU30BaHBbI 10 NPHHLXITY ITOCIE0BATEIBHOIO PAa3BUTHS 3HAHUI HAa OCHOBE TCOPETHUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJIAPHOTO YUEHUs KaKk OCHOBBI BCET'O €CTeCTBO3HaHUs; [leprnonyeckoro 3akoHa
HA.N. MeHueneeBa Kak OCHOBHOI'O 3aKOHA XHWMHHM; YYE€HHUS O CTPOCHUM aToMa M XUMHUYECKOU CBA3M;
NpPECTaBICHUIl 00 BIEKTPOIUTHUECKONW IMCCOLMAlMM BEIECTB B pacTBOpax. TeopeTHdyeckue 3HaHUs
paccMaTpuBAaIOTCS Ha OCHOBE OMIHMPHYECKH TONYYEHHBIX M OCMBICICHHBIX (DAaKTOB, pPa3BUBAIOTCS
MOCJIE/IOBATENIFHO OT OJIHOTO YPOBHS K JIPYrOMY, BBIIIONHSS (YHKIWU OOBSICHEHUS W IMPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXKHOCTEM IPAKTHYECKOTO0 MPHMEHEHUS W IMOJyUYEHUs H3Y4aeMbIX BEIIECTB.
OcBoeHne mporpaMMbl 10 XHMHH CIOCOOCTBYeT (OPMHPOBAHUIO MPEACTaBICHUS O XHUMHUYECKOIl
COCTaBIIAIONIEN HAyYHOW KapTHUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MNpUPOJbl, IIEHHOCTHOIO OTHOILICHUS K
Hay4YHOMY 3HAHMIO U METOJaM IO3HaHMs B Hayke. 3yueHne XuMHuM MPOUCXOANT C MPHUBICUYEHUEM 3HAHUH U3
paHee U3y4YeHHBIX yueOHBIX mpeameToB: «Okpyxkaromuii Mupy», «buonorus. 5-7 knacce» n «Pusnka. 7 Kiacey.

[Ipu u3ydyeHNU XUMHH TPOUCXOAUT (POPMHUPOBAHWE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak OO0JIaCTH
COBPEMEHHOT'O E€CTECTBO3HAHUS, TNMPAKTUYECKON MAEATEIHbHOCTH YeNOBEeKa W KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3agada y4yeOHOrO MpeaMeTa COCTOUT B (POPMUPOBAHUM CHCTEMBI XUMHYECKUX 3HAHUHA —
BaXHEHIIMX (AKTOB, TIOHATHI, 3aKOHOB U TEOPETHYECKHX IMOJIOXKECHUH, JOCTYNHBIX 0000mIeHuit
MHPOBO33PEHYECKOTO XapaKTepa, A3bIKa HayKH, B IPUOOIIEHNH K HAYIHBIM METOJaM MO3HAHHS NPU H3yUeHUH
BEIIECTB M XUMHUYECKUX PEeakUuil, B (OpMUPOBAHMHN U pa3BUTHH MTO3HABATENBHBIX YMEHUI U UX TIPUMEHEHHUH B
yueOHO-TIO3HABATEIbHON H  yueOHO-MCCIIEIOBATENbCKON JEeSATEIbHOCTH, OCBOSGHHM MPaBUJI OE30M1aCHOTO
oOparieHusi ¢ BemecTBaMU B ITOBCEIHEBHOH kn3HM. [lpm m3yyeHMM XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMsl Ba)KHOE 3HAYCHHE NPHOOpENIM Takue LEeNH, Kak:U(QOpPMHUPOBAaHHME HHTEIUIEKTYaJbHO Pa3BUTOI
JUYHOCTH, TOTOBOH K camMo0Opa30BaHMIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY NPHUHITHIO pELICHUH,
CIIOCOOHO# amanTUpOBaThCS K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKHU3HHW; HAIlPaBIEHHOCTh OOYyYeHHS Ha
cUCcTeMaTH4ecKoe MpHoOIIeHNe 00yUYaroIuXCcsl K CAMOCTOSITEIbHOW IO3HABATEIbHOM JesTENbHOCTH, HAydHbIM
METOAaM IO3HaHMsA, (POPMUPYIONIMM MOTHBALIMIO M Pa3BUTHE CHOCOOHOCTEH K XMMHUH; 00ecCIieueHHE YCIIOBHH,
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CITIOCOOCTBYIOIINX TMPUOOPETECHUIO OOYYAIONIUMHUCS OIBITa Pa3HOOOpa3sHOW JEATEIHHOCTH, IO3HAHUSI U
CaMOITIO3HAHMS, KIIIOYEBHIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIMI), MMEIOIINX YHUBEpCAaIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUAOB JACATEIBHOCTH; QopMHpoBaHHe O0OIIeH (QYHKIIMOHATBHON U €CTECTBCHHO-HAYyYHOM
TPaMOTHOCTH, B TOM YHCII€ YMEHHH OOBSICHITH M OLIEHUBATH SBICHHS OKPY)KAIOIIETO MUPA, HCIIONIb3Ys 3HAHUS
Y OIBIT, MTOJTyYeHHBIE TIPU N3YYEHUU XUMHH, IPUMEHSITHh UX TPU PEIICHUH MPOOJIeM B TOBCETHEBHON JKU3HU H
TPYJOBOH JEATCILHOCTH; (POPMHUPOBAHHE Yy OOYYAIONIMXCS TYMaHUCTHYECKUX OTHOIICHUM, TTOHUMaHUS
IIEHHOCTH XWMHYECKUX 3HAHWHA JUJIS BHIPAOOTKM HKOJIOTMYECKH IIEJIECOO00PA3HOr0 TOBEIACHUS B OBITY H
TPYJOBOH NEATENHHOCTH B IENIIX COXPAHEHHS CBOETO 3[IOPOBBS M OKPYKAIOIIEH MPUPOIHON Cpenbl; pa3BUTHE
MOTHBAallMM K OOYYEHHWIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO W CaMOBOCIUTAHWIO HAa OCHOBE YCBOCHHS
OOIIICUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY TpoduiIsi W HaNpaBICHHOCTH
JanbHEHTIIero 00yJeHusl.

OO0iiee YMCII0 YacOB, PEKOMEHIOBAHHBIX JUIS H3y4deHust xumuu, — 136 dacos: B 8 kiacce — 68 yacos (2
Yaca B Hejlenio), B 9 kiacce — 68 vacos (2 yaca B HEZEIIO).

COJEP)KAHUE OBYUYEHMUSI B 8 KJIACCE.

IlepBoHayanbHble XUMHYECKHE MOHATHS.

[Ipeamer xumuu. Poiap XxuMuM B JKHM3HM 4YelOBeKa. XHUMHsS B CHUCTEME HayK. Tena W BellecTa.
®dusnyueckre CBOMCTBA BEUIECTB. ATpErarHoe COCTOsSHUE BerlecTB. [loHATHE 0 MeTOoAaxX MO3HAHUS B XUMHH.
Uwncteie BemectBa u cMmecu. CrocoOBI pasfienieHnsi cMeceil. ATOMBI M MOJIEKYJBl. XHMHAYECKUE AIIEMEHTHI.
CHMBOJBI XUMHYECKHX »dJieMeHTOB. [IpocTele ¥ CiIOXHBIE BemecTBa. ATOMHO-MOIEKYISPHOE YUYEeHHE.
Xumudeckasi popmyna. BaJeHTHOCTh aTOMOB XMMHYECKUX AJICMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.
OtHocuTenbHass aTtomHas Macca. OTHOCHTENbHAas MOJEKYyJspHas macca. MaccoBas JOdS XHMHYECKOTO
aneMeHTa B coequHeHuu. KonnuectBo Bemectsa. Monb. MossipHas Macca. B3auMOCBsA3b KOJIMYECTBA, MAaCChl U
YHUClia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacu€rel mo GopmynaM XUMHUYECKUX COeAMHCHUH. Dusznueckue u
XUMUYECKHUE SIBICHUSI. XUMHUECKasi peakuus U e€ Mpu3Haku. 3aKOH COXPaHEHHUS MacChl BEIIECTB. XUMHUUCCKIE
ypaBHeHus. Krnaccuuramms XWMHUYECKHX peakiuid (COCMWHEHHs, pa3jOXKeHHs, 3aMelleHus, OoOMeHa).
XUMHYECKHI SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYNOH, NpaBwiaMu paboThl B J1a0OpaTopuu H
npuéMaMy OOpalIeHUs ¢ JIA0OPaTOPHBIM OOOPYIOBAaHMEM, W3YYCHHUE M OIUCAaHHE (PU3UYCCKHX CBOMCTB
00pas3IoB HEOPTraHMYECKUX BEIIECTB, HaOMIOAeHNe (u3ndecKuX (TUTaBIeHHE BOCKA, TasHHE JIbAa, PACTUPAHHE
caxapa B CTyIIKe, KUTICHHE W KOHJICHCAIMA BOJBI) W XUMHUYECKUX (TOpEHHE CBEYH, MPOKaJHMBAHHE MEIHOW
MIPOBOJIOKHU, B3aMMOJICHCTBHE MeJia ¢ KUCJIOTOW) SIBJICHUM, HAOIIOJCHUE M ONMCAHUE MPHU3HAKOB MPOTCKAHMSI
XUMHYECKUX PEaKIuil (pa3iokeHne caxapa, B3anMOICHCTBIE CEPHON KUCIOTHI C XJIOPHIOM Oapus, pa3ioKeHHe
ruapokcuna meau (1) mpu HarpeBanum, B3amMojeicTBHE ese3a ¢ pactBopoMm coiu meau (1), usydenue
Croco0OB paslielieHuss cMeceid (C TOMOIbI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHUE, JUCTHILISALINSL,
xpomartorpadus), MPOBEICHUE OUUCTKU MMOBAPEHHOW COJIM, HAOJIOICHUE U OMKMCAHUE PE3Y/IbTATOB IIPOBEICHMUSI
OTIBITA, MWILTIOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/JaHIe MOJIETIe MOJIEKY (IIIaPOCTEPIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe Il HEOPraHNYECKUX BelleCTB.

Boznyx — cmecs razoB. CoctaB Bozayxa. Kucnopon — anemeHT u mpoctoe BemecTBo. HaxoxneHnue
KHCIIOpoJia B Tpupoje, pu3nueckne W XUMUYecKhe cBoicTBa (peakiuu ropeHus). Oxkcuasl. Ilpuvenenue
kucnopoa. CriocoObl TOMy4YeHUsT KHCIOPO/ia B J1a0OpaTOPHH M MIPOMBINUIEHHOCTA. KpyroBopoT kuciopoaa B
npupope. O30H — amoTpomHas Mojudukanus kuciopoja. TermoBodl 3¢dekr xumudeckoil peaximy,
TEPMOXUMHYCCKHIE YPABHEHUS, 3K30- U DHIOTEPMUUYECKHUE pPeakivu. TOIIMBO: Yyroib U METaH. 3arpsa3HeHue
BO3/yXa, YCHWJIEHHE MapHUKOBOTO 3(dexTa, pazpyieHre 030HOBOTO clios. Bomoponx — 3JeMEeHT W MpOCToe
BelecTBo. Haxokienue Bosoposa B npupoze, Gpusrueckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nostyueHusi. Kuciotsr u conu. MosispHblii 00béM ra3oB. Pacy€rel o XMMHYECKUM ypaBHEHHSIM. DU3nUecKue
cBoiicTBa BOAb. Boma kak pactBopurtenb. PactBopbl. HackllieHHBIe ¥ HEHACHIIIEHHBIE PAaCTBOPHI.
PacTtBopuMocTh BemiecTB B Boze. MaccoBas IOl BEIIECTBA B PacTBOpE. XWMHUYECKHE CBOICTBAa BOJBI.
OcHoBanus. Poib pacTBOpOB B IPHPOJAEC W B KU3HH UeIOBeKa. KpyroBopoT BOIBI B MpUPOJE. 3arps3HEHUE
MpUPOIHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOJ. Kitaccudukanus HeopraHndeckux coequHeHnid. OKCUIb.
Knaccudukamus oxcumoB: cosieobpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIC) U HecolieoOpa3yromue.
Homenknatypa okcumoB. Ou3ndeckue M XUMUYECKHAE CBOMCTBA OKCHAOB. [lomydenne okcmmoB. OcHOBaHMS.
Kiraccudukarys ocHOBaHMiA: METOYN U HEPACTBOPUMEIE OCHOBaHUsA. HoMmeHkmarypa ocHoBaHMi. Du3ndeckie
U XUMUYECKHe CBoiicTBa ocHOBaHMWi. [lomyuenme ocHoBanuii. Kwucnotel. Kiaccupukanus KuciorT.
Homenknarypa xucnot. dusnueckue M XUMHUYECKME CBOMCTBa KHUCHIOT. Psan aktuBHOCTH MetaimioB H.H.
BbekeroBa. [lomyuenmne kucnor. Comu. Homenknatypa comneil. dusnueckne U XUMHYECKHE CBOWCTBA COJIEH.
[Tonyuyenue coneit. 'eHeTmueckass CBsI3b MeEXAYy KIacCaMU HEOPraHMYECKUX COCAMHEHHM. XHUMHUYECKHM
SKCIIEPUMEHT: KaueCTBEHHOE ONpEJCNICHUEe COJIEpKaHMs KHUCIOpoJa B BO3IyXe, MONydeHHe, COOMpaHue,
pacIio3HaBaHWE W HW3yYeHUE CBOWCTB KHUCIIOPOZa, HAOIOJCHHWE B3aMMOJICHCTBUS BEIIECTB C KHCIOPOAOM H
YCIIOBHSI BOSHUKHOBEHUS U MPEKPAIlEHUs TOpeHus (ToXkapa), 03HaKOMIIEHHE ¢ 00pa3IiaMu OKCUIOB U OIMCaHKE
WX CBOWCTB, TIIOJIy4€HHE, COOMpaHWe, paclo3HaBaHWE M H3YYCHHE CBOWCTB Bojopoja (TOpeHwue),
B3anMoJIeiicTBre Bomopoaa ¢ okcuaoM mMeau (1) (BO3MOKHO MCIIONB30BaHKE BHACOMATEPHAIIOR), HAOMIOAEHNE
00pas3IoB BEMIeCTB KOMMYECTBOM 1 MOJb, MCCleoBaHNE O0COOEHHOCTEH PAaCTBOPEHMS BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMpPEeACIEHHON MaccoBOMl Mojiel pacTBOPEHHOIO BEUIECTBA,
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B3aMMOJICHCTBHE BOABI C METa/UIaMH (HATpHEM M KaJbIlneM) (BO3MOXKHO HCITOJIb30BaHHE BHICOMATEPHAJIOR),
HCCIieIoBaHne 00pa3loB HEOPraHMYECKUX BEIECTB PA3IMYHBIX KIACCOB, HAONIOJICHHE W3MEHECHHUS OKPACKU
WHINKATOPOB B pacTBOpax KUCIOT W IIenodel, uydenue Bzaumopeihctus okcupa memu (II) ¢ pactBopom
CEpHOM KHUCJIOTHI, KUCIOT C METa/NIaMH, pPEakluil HeUTpalu3aluu, NOJyYeHUE HEPACTBOPUMBIX OCHOBAHUMH,
BEITECHEHHE OJHOTO MeTajUla JPYTHM W3 pPacTBOpa COIH, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a7ad IO TeMe
«Baxwneiimme Ki1accbl HEOPTaHUYECKUX COCTUHEHUM.

Ilepnoguyecknii 3axon u Ilepuonnyeckasi cucrtemMa xummudeckux 3jemeHToB /.M. Menaeneesa.
Crpoenne aTtoMoB. XuMHYecKas CBs3b. OKHCINTENbHO-BOCCTAHOBUTENbHBIE peaknud. [lepBpie MOMBITKA
KJIacCU(UKAIIMK XUMHUYECKUX OJJeMeHToB. lloHATHE O Tpymmax CXOZHBIX OJJIEMEHTOB (IEJIOYHBIE W
IIEJIOYHO3EMEIIbHBIC METAJUIBI, TaJIOTCHBbI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIC 00pa3yloT amMQpOTCpHBIC
okcuabl W TuApokcuasl. Ilepuomnueckuit 3akoH. Ilepumoanveckas cucteMa XUMHU4YECKUX 3yemeHToB JI.I.
MenneneeBa. KopotkonepnonHas W UIMHHONIepHOmHAs ¢GopMbl [lepromndeckoit CHCTEMBI XUMHYECKHX
anemeHtoB .M. MenneneeBa. Ilepuoasl u rpymnmbl. PU3HYECKUI CMBICT MOPSAKOBOIO HOMEpA, HOMEPOB
nepuona u rpynmbl 3nmeMenTa. Ctpoenne atomoB. CocTaB aTOMHBIX sigep. M3oTombl. OnekTponsl. CTpoeHHE
3JIEKTPOHHBIX 000j104eK aToMoB mepBeix 20 XuMHUeCKHX dieMeHToB Ilepuommyeckoii cucrembr J.I.
MenaeneeBa. XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTa 10 ero nojoxkeHnuto B [lepuonnueckoit cucreme [I.U.
MenaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUS paguyca aTOMOB XHUMUYECKHUX JJIEMEHTOB, METAJUIMYECKUX MU
HEMETAIUTMYECKUX CBOWCTB IO TpymHmaM u nepruonaM. 3HaueHue Ilepmommueckoro 3akoHa u [lepuommaeckoit
CUCTEMBI XHMHYECKUX JIEMEHTOB JJISI pa3BUTHUS HAyKu U mpakTtuku. J[.1. MeHaeneeB — ya&HbIi U TpaKIaHNH.
Xumuueckass cBs3b. KoBaneHTHas (MOJSIpHAsl M HEMOJSAPHAS) CBS3b. DIEKTPOOTPHIATEILHOCTh XUMHUYECKHX
snemMeHTOB. MoHHas cBs3b. CreneHb OkuUciIeHHs. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. IIpowuecchbl
OKHUCIIGHUSI W BOCCTaHOBIEHHUS. OKHUCIWUTENN W BOCCTAHOBUTENH. XWMWYECKHHA HKCIEPUMEHT: H3YUCHHE
00pas3IoB BEIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJICHCTBHE THUAPOKCHIA LIMHKA C PacTBOPAMH KHUCIIOT W
HICHO‘ICI‘/'I, IMPOBCACHUC OIIBITOB, W/UIIOCTPHUPYIOIIHUX MNPUMEPbI OKHUCIUTCIbHO-BOCCTAHOBUTECIIBHBIX peaKuHﬁ
(TopeHue, peakIuy pa3ioKeHHs, COSTUHEHNS).

Me:xnpeaMeTHbIe CBSI3U.

Peanuzanust MeXIpeaMeTHBIX CBs3eH NMpH H3yYeHHMH XHMHUHM B 8 Kilacce OCYIIECTBISETCS vepes
WCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHMA, TaK M MOHATHH, SBISIOMIAXCS CHCTEMHBIMU IS
OTJIENBHBIX MIPEIMETOB €CTECTBEHHO-HAYyYHOTO KA. OOIIHe eCTECTBeHHO-HAYUHBIE ITOHITHA: HAyJHBIH (DaKT,
TUIOTE3a, TEOpHs, 3aKOH, aHalIM3, CHUHTE3, KiaccH(UKalus, NepUOTUYHOCTh, HAOJIOJACHUE, SKCIICPHUMEHT,
MOJIETTUpOBaHNEe, U3MEPEHNE, MOJeNb, sBieHrne. Pu3nka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
HYKJIHJI, U30TOITbI, PaJOaKTHBHOCTb, MOJEKYJa, dJEKTPHUECKUH 3apsij, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (U3NUYECKUE BEJIUUMHBI, SAMHUIIBI U3MEPEHUS, KOCMOC, IJIaHeThI, 3BE3/1b1, COJHIIE.
Buonorust: ¢orocunres, apixanue, Ouochepa. ['eorpadus: armocdepa, ruapocdepa, MUHEpPasbl, T'OPHBIC
MTOPO/IBI, TTOJIE3HBIE NCKOTIAeMEbIE, TOTLTUBO, BOJIHBIE PECYPCHI.

COJEPKAHUE OBYYEHMUSI B 9 KIIACCE.

BeurecTBo M XUMHYecKas peakiusl.

[lepuonuueckuid 3akoH. Ilepuoaunueckas cucreMa xumuyeckux »saemMeHToB JI.M. Mengeneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB XUMHYECKHX DIIEMEHTOB IEPBBIX TPEX MEPUOJIOB,
Kajusi, KaJlbIuA U UX COC[II/IHGHI/Iﬁ B COOTBETCTBUU C IIOJOXCHHEM JJIEMCHTOB B Hepnoz[quCKoﬁ CHUCTEME U
CTPOCHHUEM HX aTOMOB. CTpOGHI/Ie BCIIIECTBA:. BHBI XUMHYECKOM CBSI3U. THIIBI KPpUCTATNIMYECKUX peIlIéTOK,
3aBHCHMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOW PEMETKH W BHJIA XUMHYECKOH CBS3H.
Knaccudukaius 1 HOMEHKIaTypa HEOPraHMUECKUX BEIIESCTB. XMMHYECKUE CBOMCTBA BEIICCTB, OTHOCSIIMXCS K
pasiiMdyHbIM  KJlIaCCaM HEOPTaHUYCCKUX COCﬂHHeHHﬁ, TCHETUYECKad CBA3b HCOPraHMYCCKUX BCIICCTB.
Krnaccudukammss XuMHUYECKUX PEeakIUil M0 pa3inyHbBIM TpU3HAKaM (0 YMCIYy W COCTaBy YYaCTBYIOIIUX B
pPEeaKInu BEIIECTB, MO TEIIOBOMY 3 (EKTy, 10 N3MEHEHHUIO CTETIeHEeH OKMCICHUS XUMUYECKHUX DJIEMEHTOB, 110
00paTUMOCTH, TI0 YYaCTHIO KaTalu3aTopa). JK30- U 3HJOTEPMHUECKUE PEaKIINH, TEPMOXUMHYECKUE YPABHEHHSI.
[MonsiTre o ckopoctu xuMudeckoi peakuuu. [loHsaTHE 00 00PATHMBIX M HEOOPATUMBIX XHMHYECKUX PEAKIIUAX.
[TonsiTHE O TOMOTE€HHBIX M T€TEPOreHHBIX peakuuax. [lonstue o kartanuze. [loHsTHE O XUMHUYECKOM
PaBHOBECHUH. q)aKTopBI, BJIMAOIINE Ha CKOPOCTb XUMHUYECKOMN p€akmn ¢n IIO0JIOKECHUE XHUMHUYECKOTO
paBHOBECHU. OKHUCINTETBHO-BOCCTAHOBUTEIIHLHBIE pCaKknuu, 3HeKTpOHHI)II>’I Oairanc
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHON peakiuu. CocTaBlieHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIii ¢ HWCIONh30BAaHUEM METO/A JJIEKTPOHHOTO OanmaHca. Teopus 3IEKTPONMTHYECKON AMCCOIHAITNH.
3H€KTpOJH/ITI)I U HEDJICKTPOJIUTHI. KaTI/IOHBI, aHMOHBI. MeXaHu3M Jucconuranun BEIICCTB C pPa3jIMYHbBIMUA
BHUJAMHU XHMHYeCcKoi CBsizu. CreneHb nucconuanuu. CuibHBIE W cia0ble 3JEKTPONHTHI. Peakiuy MOHHOTO
oOMeHa. YCIIOBUSI TIPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa, TMOJHBIE W COKpAIIEHHbIE WOHHBIC YpaBHEHHS
peakuuii. CBOHCTBa KHCIOT, OCHOBAaHHI M COJiell B CBETE€ MPEACTABICHHA OO0 JJIEKTPOIUTHYECKOM
nucconuanuu. KauecTBeHHble peakiuu Ha MOHBI. [loHsATHE O ruaponuse conel. XUMUYECKUNA IKCIEPUMEHT:
03HAKOMJICHUE C MOJEISIMHU KPUCTALTNYECKUX PEUIETOK HEOPIaHUUECKUX BEIECTB — METAJUIOB U HEMETAJUIOB
(rpadura 1 anMasa), CIOKHBIX BEIIECTB (XJIOPHIA HATPHS ), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peakuuu OT BO3AEHCTBHS Pa3NMYHBIX (DAKTOPOB, HCCIENOBAHHE AIIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB,
mpolecca JUCCOIUAIMM  KHCIIOT, INENoYe W cojedl (BO3MOXKHO HCIOJb30BaHHE BUCOMATEPUAIIOB),
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[IPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKH INPOTEKaHMs peakuuil HOHHOro oOMeHa (oOpa3zoBaHue
ocajika, BBIJICJIEHHE  Tasa, o0Opa3oBaHHe  BOJbI), OIIBITOB, WUIIOCTPUPYIOUIUX  IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (TOpeHUE, PeaKUUu pa3ioKEHHs], COSAMHEHHs), paclo3HaBaHUE
HEOPraHMYECKHUX BELIECTB C IOMOIIbI0 KaUe€CTBEHHBIX PEaKLUil HA MOHBI, PELICHUE SKCIICPUMEHTANIbHBIX 3a7ad.

HemeTaJjiibl M MX COeJUHEHMSI.

OOmast xapakTepucTUka TranoreHoB. OcOOEHHOCTH CTpOCHUS aTOMOB, XapakTepHBIE CTEIEeHU
okuciaenusi. CTpoeHne U (U3NUECKUE CBOICTBA MPOCTBHIX BELIECTB — TajlOTeHOB. XHMMHUYECKHE CBOICTBA Ha
puMepe Xjopa (B3auMoeiicTBUE C MeTaJulaMH, HeMeTaJllIaMu, Lieso4aMu). Xnoposonopon. CossiHas KUCIIoTa,
XMMUYECKHE CBOMCTBA, MOJyYeHHE, IPUMEHEHHE. JleiicTBue XJiopa M XJIOPOBOAOPOJa HAa OPraHU3M YeJIOBEKA.
Baxwnelimme xmopuasl ¥ MX HaxoxiaeHue B mpupoge. OOmas xapaktepuctuka sieMeHToB VIA-rpynmsl.
OCOOEHHOCTH CTPOSHUs aTOMOB, XapaKTepHBIC cTereHH okuciaeHus. CTpoeHne W (Qu3MUecKHe CBOWCTBA
IIPOCTHIX BEIIECTB — KHUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIMU(HUKAIHWU KUCIOPOAa U Cepbl. XHMHUYECKHUE
cBolictBa cepbl. CepoBoAOpoA, CTpocHHE, (PHU3MUECKHMEe M XWUMHUYecKHe cBoiicTBa. OKCHIBI cepbl Kak
MPeICTaBUTENN KUCIOTHBIX OKCHAOB. CepHasl KUCIIOTa, (PU3MYECKHE W XUMHYECKHE CBOHCTBa (0Omue Kak
IpeNcTaBUTeNsl Kjacca KHUCIOT M crnenuduueckue). XHUMHUYECKHE pPEaKLUH, JIeKallue B OCHOBE
MPOMBIIIJICHHOTO CIOc00a MOoMy4eHus: cepHoit kucioTel. [Ipumenenne. Conu cepHON KUCIOTHI, Ka4eCTBEHHAS
peakuusa Ha cyibdar-noH. HaxoxneHue ceppl M €€ COeOUHEHWH B mpHpoje. XUMHYECKOE 3arps3HEHHE
OKpY’KaroIleil cpesbl COEUHEHMSIMU Cephbl (KUCIOTHBIE AOXKIH, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI
ero mpeporBpamieHusa. OOmas XapakTepucTuka 37eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHBIE CTETIEHN OKHCICHUS. A30T, pacpoCTpaHeHUE B MPUPOJIe, PU3NIECKUE U XUMHYECKHE CBOHCTBA.
Kpyrosopor azora B npupone. AMMuax, ero ¢Gu3snuecKre 1 XUMHYECKHE CBOICTBA, OIy4YeHHE U IPUMEHEHHUE.
Conu aMMOHMS, MX (U3UYECKHE UM XMMUYECKHUE CBOWCTBA, MpUMeHeHHe. KadecTBeHHas peakuusi HA HOHBI
aMMOHHS. A30THasi KHCJIOTa, €€ moiryuyeHne, GU3NIecKue U XUMUIECKUe CBOWCTBA (00IIMe KaK MpeCcTaBUTEs
Kjlacca KucHoT U cnenuduveckue). Mcrnons3oBaHne HUTPATOB M COJIEH aMMOHUS B Ka4eCTBE MUHEPATBHBIX
ynoOpeHuil. XUMHYEeCKOe 3arpsi3HEHHE OKpY)KAIoIIEeH Cpeldbl COeIWHEHUSIMH a30Ta (KUCIIOTHBIC OKH,
3arpsi3HEHHE BO3IyXa, MOYBHI M Bogo&MOB). Docdop, amutorpornHble Mogudukanun dochopa, GuU3NUecKue u
xummuyeckue cBoiictBa. Okcun docdopa (V) u dochopras kuciora, GU3MUECKUE U XUMHUYCCKUE CBOMCTBA,
nmonrydeHue. Mcnonp3oBanme ¢(ocaroB B KadecTBE MHHEPANBHBIX ymoOpeHwit. OOmas xapaKTepucThKa
aneMeHTOB |VA-rpynmnel. OCOOCHHOCTH CTPOCHHMS AaTOMOB, XapaKTEpPHbIE CTEICHHW OKHCJICHHUS. YTIEpon,
IJIOTPOIIHBIE MOJM(UKALIUK, PacCIPOCTPaHEHHE B IPUPOE, PU3NUECKHE U XUMHUYECKHE CBOMCTBA. AcopOuusl.
Kpyrosopor yrnepona B npupoae. OKcuasl yriepona, ux (GuU3NdecKue W XMMHUECKHe CBOWCTBA, JICHCTBUE Ha
KHUBBIC OPraHU3MbI, [TOJYyYCHUE U NMPUMEHEHHE. DKOJOIMYECKHe MPOOIeMbl, CBA3aHHBIE C OKCHAOM YIiepoaa
(IV), runore3a ri100aabHOrO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIA dddekT. YronpHas kuciora u e€ coiu, ux
¢du3nveckre 1 XUMHYECKHE CBOMCTBA, MOJy4YeHUE U MpuMeHeHne. KauecTBeHHas peakiysi Ha KapOOHAT-HOHBL.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEJILCKOM X03siiicTBe. [lepBoHavanbHble
MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COSAMHEHHMAX yriepona (MeTaH, 3TaH, STHICH, alleTHIICH, STaHoll,
TIIMIEPUH, YKCYCHash KHCIOTa). [IpupojHble MCTOYHWKH YTIIEBOJOPOJOB (Yroib, MPUPOAHBIA Ta3, HE(Th),
MPOAYKTHI X NepepaboTku (OeH3MH), UX POJIb B OBITY M MPOMBIILIEHHOCTH. [IoHATHE O GHMONIOTHYECKN BaXKHBIX
BEIIECTBAaX: JXKMpax, Oenkax, yrjieBoJax — M HMX POJM B JKM3HM 4YelloBeKa. MarepualbHOE €IWHCTBO
OpPTaHMYECKMX W HEOPraHWYeCcKUX coeluHeHnd. KpeMHuil, ero Qu3nueckne MW XHMHYECKHE CBOKCTBA,
nosiyueHue u npumenenne. CoemHeHus KpeMuust B pupoe. Oouue npencrasienus o6 okcuae kpemuusi(1V)
U KpeMHHeBoW kucioTe. CHIMKAThl, UX HCIIONb30BaHUE B OBITY, MEIUIMHE, IPOMBILUIEHHOCTH. BaxHeimne
CTpOUTENIbHBIE MaTephalibl: KepaMuKa, CTEeKJIO, IEMEHT, OeToH, xene300eToH. [Ipobiembl Oe30macHoro
WCIIONIb30BAaHMUS CTPOUTENBHBIX MaTepHajoB B ITOBCEJIHEBHOM KM3HU. XUMHUECKUN IKCHEPUMEHT: H3y4deHHE
00pa3LoB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSIHOM KHCIIOTBHI, MPOBEIEHHE KAYECTBEHHBIX pPEaKLMid Ha
XJIOPUJI-MOHBI U HAOJIOICHNE NPU3HAKOB MX MPOTEKAHUs, OIBITHI, OTpa’karoliue (QU3NUYECKUe U XMMUYECKUE
CBOMCTBa TaJOT€HOB M WX COEIWHEHHH (BO3MOXHO HCIIOJIb30BAaHWE BHJIEOMATEPHATIOB), O3HAKOMIIEHHE C
o0pa3uamMy XJIOpUIOB (TaJOreHUIOB), O3HAKOMIICHHE C 00pa3laMu cepbl M €€ COeIMHEHUSIMH (BO3MOXKHO
WCTIONB30BaHUE BUACOMATEpHaloB), HAONIOAEHUE TMpolecca oOyriMBaHUs caxapa MOJ JeiicTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJOThI, HU3yUYCHHE XUMHUECKHX CBOWCTB pa30aBJICHHOW CEPHON KHCIIOTHI,
MPOBE/ICHNE KAaYeCTBEHHON peaklnu Ha Cynb(aT-nOH M HaOIIOJCHUE IPU3HaKa e€ TPOTEeKaH!sI, 03HAKOMIICHUE
¢ ¢usnyeckuMu cBoWcTBaMHM a3oTa, ¢ochopa W HUX COCAMHEHHH (BO3MOKHO  HCIIOJIB30BaHHUE
BHJICOMAaTEPHAIIOB), oOpa3naMu a30THBIX U PochopHBIX yIoOpeHwmid, MoaydeHne, CoOupanne, paclo3HaBaHue U
W3y4YeHHE CBOWCTB aMMHUaKa, IIPOBEJICHNE KAUeCTBEHHBIX PEaKIUii Ha MOH aMMOHUs B Gocdar-HoH 1 U3ydeHue
MPU3HAKOB WX NPOTEKaHMs, B3aUMOJICHCTBHE KOHLEHTPUPOBAHHOW a30THOH KUCIIOTBI C MEABIO (BO3MOXKHO
UCTIONB30BaHUE BUACOMATEPUANIOB), HM3YUYCHHE MOJENeH KPHCTAUIMYECKUX PEIETOK anmasza, rpadura,
(ynnepeHa, O3HAKOMJICHHE C TPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM H
YCTPOICTBOM HpOTHBOTa3a, MOIy4YeHHe, coOMpaHue, pacro3HaBaHWE M M3YUYEHHE CBOWCTB YTJIEKUCIIOrO Tasa,
MPOBE/ICHNE KAaUYeCTBEHHBIX PEaKUUil Ha KapOOHAT M CHJIMKAT-MOHBI M M3Y4YE€HHE NPU3HAKOB MX MPOTEKaHUS,
O3HAaKOMJIEHHE C TPOAYKINEH CHIMKATHOW MPOMBIIIICHHOCTH, PEIIeHNe AKCIEPUMEHTAIBHBIX 33jad 10 TeMe
«BakHelIMe HEMETAIUIBI U UX COCIUHEHMS.

MeTanibl 4 UX COeAMHEHUS.
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OO0mas xapaKTepUCTHKa XHMHUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHMH WX TIOJIOXKEHHS B
[Teprnonndeckoii cucteMe Xummudeckux 3nemenToB /.M. MenneneeBa u ctpoeHus atoMmoB. CTpOeHHE METAIIIOB.
Merannuueckasi CBsI3b U METaJUIMUECKasl KpUCTaJUIMUECKasl peméTka. DIECKTPOXUMUUYECKUM Psii HaNpsHKeHUH
MeTaiioB. PU3NYECKHe U XMMUYECKHe CBOWCTBA MeTauioB. OO01Iue crocoOs! noiaydenns Metaiuos. [lorsTue o
KOPpPO3WUH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIHUTHI UX OT Kopposuu. CruiaBbl (CTaimb, YYTYH, TIOPATIOMUHUIM,
OpoH3a) U MX MPUMEHEHUE B OBITY U TpoMbliliuieHHOCTH. 1llenounble MeTasubl: nosoxxenue B [lepuoanueckoit
cucteMe xuMmuyeckux osnemeHToB J[.M. MenneneeBa, cTpoeHHE HX aTOMOB, HaxOXJEHHUE B MPHUPOJE.
du3ndeckre u XUMUIECKHe CBONCTBA (Ha pruMepe HaTpusl U Kamus). OKCHIBI ¥ TUAPOKCUABI HATPUS W KaJHS.
IIpuMeHeHre 1IETOYHBIX METALIOB U HMX coenurHeHui. lllenouHo3eMenbHblE METaIbl MarHuid U KajbIMii:
nonoxenue B Ilepuoanueckoid cucteme xumuyeckux siaemeHToB .M. MeHneneeBa, CTpOCHHE UX aTOMOB,
Haxo)KJeHue B npupoje. Pu3nyeckue U XUMHUYECKHE CBOMCTBA MarHusl U Kajiplus. BakHelnue coenuHEHUS
KanmbpIus (OKCHI, TUAPOKCHU, coii). KECTKOCTh BOJBI M CIIOCOOHI €€ ycTpaHeHUs. ANOMUHUIN: TIOJOXEHHE B
[lepuoanueckoil cucreme xumuyeckux sneMeHToB J[.M. MeHneneeBa, CTpO€HHE aToMa, HAaXOXACHUE B
npupone. Ousndeckne U XUMHUYSCKUE CBOWCTBA amrOMUHMs. AMQOTEpHBbIE CBONCTBA OKCHIA U THIPOKCHIA
amomunuda. JKeneszo: nonoxenue B Ilepuommueckoil cucreme xumuueckux sieMeHtoB JI.M. Menneneena,
CTpPOCHHUE aToMa, HaxXOX/JIeHUE B mpupoje. Pu3nueckue U XUMUYECKUE CBOMCTBA xenne3a. OKCUIbI, THAPOKCUIBI
u comu comm skene3a (1) u xenesa (Il1), ux cocraB, CBOMCTBA M MONydeHHE. XUMHUYCCKHU SKCIICPUMEHT:
O3HaKOMJIEHHE ¢ oOpa3laMH METAIOB W CIUIABOB, WX (PM3WYECKHMH CBOMCTBaMH, H3y4YEHHE PE3yJIbTaTOB
KOPpPO3WU METAIIOB (BO3MOHO HCIIOJIb30BaHHE BHJIEOMATEPHAJTIOB), OCOOCHHOCTEW B3aWMOMACHCTBUS OKCHAA
KaJIbIIUsl ¥ HaTpUs ¢ BOJOW (BO3MOYKHO HCIIOJIB30BAHUE BHUEOMATEPHUANIOB), UCCIEA0OBAHUE CBOMCTB JKECTKOM
BOJBI, IpOIlecca TOPEHHUs JKeje3a B KUCIOpoze (BO3MOXKHO HCIIONb30BaHUE BUEOMATEPUAIIOB), MPH3HAKOB
MPOTEKaHUs KAYECTBEHHBIX PEaKInii Ha HOHBI (MarHus, KaJblUs, aTFOMUHIS, IIMHKa, sxene3a (1) u xenesa (1),
mean (I1), HabmOZeHWEW OMMCAaHHE MPOIECCOB OKPAIIUBAHMS IIAMEHH WOHAMH HATPHS, Kalus W KaJbIHs
(BO3MOYHO MCIOJH30BaHKUE BUCOMATEPHUAIIOB), HCCICIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCUA aTFOMUHHS U
THUAPOKCH/IA IIIHKA, PEIlIeHIe SKCIIEPIMEHTANBHBIX 3aad 10 TeMe «BakHeHIie MeTaITbl U MIX COSIMHEHUSD).

XuMus H OKpPYsKAOLIasa cpeaa.

BemectBa 1 Marepuanbl B MOBCEAHEBHOM >KM3HHM Ye€IOBEKa. be3omacHoe MCIOIh30BAHUE BEIIESCTB U
XUMHYECKUX peaknuii B ObITy. llepBas moMomp Mpy XUMHUYECKHX OXKOTaX M OTPABICHHAX. XUMHUYECKOE
3arpsi3HEHNE OKpYXarolied cpeisl (TpeaenbHas IOMyCTHUMasi KoHIeHTparus BemecTB (mamnee — I1/IK). Pomnb
XUMHH B PEUICHHHM 3KOJOTMUECKUX NpoOsieM. XMUMHYCCKUH DKCIEPUMEHT: U3yueHUEe OOpas3IlOB MaTepHajioB
(cTekito, CIUTaBBl METAJIIOB, ITOJIMMEPHEIE MaTEPHUATBI).

Me:xnpeaMeTHble CBSI3U.

Peanuzanust MeXIpeaMeTHBIX CBs3eH MpH H3yueHHMH XUMUM B 9 Kiacce OCYIIECTBISETCS depes
HCIIOJIB30BaHHUE KaK O6IlII/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOH;ITI/II\/'I, ABJIIIOIINUXCS CUCTEMHBIMU JIA
OTJIENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO KA. OOIIMe eCTECTBEHHO-HAYYHBIE ITOHITHSA: HayYHBIH (DaKT,
TUIOTE3a, 3aKOH, TEOpHWs, aHaIHW3, CHUHTE3, KiaccH(UKanws, NepUOJUIHOCTh, HAOJIOJEHHE, SKCIIEPHMEHT,
MOJISJIMPOBaHKE, W3MEPEHHE, MOJENb, SBICHUE, MapHUKOBBIH 3ddekT, TexHonmorus, marepuayibl. Dusmka:
MaTepus, aTOM, OIIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIWA, W30TOIbI, PaJHOAKTUBHOCTh, MOJEKYJa,
ANEKTPUIECKHIA 3aps], POBOAHHUKH, ITONYIPOBOTHUKH, AUIIEKTPUKU, (OTORIEMEHT, BEUIECTBO, TEN0, 00BEM,
arperaTHOE€ COCTOSIHME BEIECTBA, Ta3, pPacTBOP, PAaCTBOPHUMOCTh, KPUCTAUTMYECKAs pPEMIETKa, CIUIABHI,
(u3nYeCKUe BEJIMYMHBI, CIUHMIIBI HM3MEPEHMS, KOCMUYECKOE MPOCTPAHCTBO, IUTaHEThl, 3BE31bI, COJIHIIE.
buonorust: ¢orocunTe3, npixanue, Ouocdepa, SKocUCTeMa, MHUHEpANbHBIE YAOOPEHUS, MHKPO3JIEMEHTHI,
MaKpOdJIEMEHTHI, MUTaTeIbHbIC BellecTBa. [ eorpadus: atMocdepa, ruapocdepa, MHUHEPAIbI, TOPHBIE TOPOJIbI,
TT0JIE3HBIC UCKOITAa€MBIC, TOIIJIMBO, BOAHLIC PECYPCHI.

Ilnanupyemble pe3yJibTATHI OCBOEHHSI MPOrpaMMbI IO XMMHH HAa YPOBHE OCHOBHOTO 00IIEro
oOpa3zoBaHmus.

M3yuenne XWUMHUHW Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWS HAMpaBICHO Ha JOCTHXKCHHE
00y4JaIOIUMUCS TUYHOCTHBIX, METAITPEIMETHBIX U TPEMETHBIX PE3yJIbTaTOB OCBOCHUS yUEOHOTO TpeIMETa.

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHS IMPOTPaMMbl OCHOBHOTO OOINEro oOpa3oBaHUs JOCTUTAIOTCS B
xXonae o6y11eH1/1;[ XUMHHU B CJIUHCTBEC yqe6H0171 M BOCIIMTATEIbHOU ACATCIBHOCTH B COOTBETCTBHH C
TpaaAUuIIMOHHBIMU pOCCHfICKHMH COIMMOKYJIbTYPHBIMHU U JYXOBHO-HPaBCTBEHHBIMU HECHHOCTAMM, IPUHATBIMH B
oOIecTBe TpaBUJIaMy U HOPMaMH TMOBEJEHHUS W CHOCOOCTBYIOT IMPOIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHUS H
conpaiu3aluu  oOydaromuxcs. JIMYHOCTHBIE — Pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarONIUXCS
PYKOBOACTBOBATHLCA CUCTEMOM MO3UTHUBHBIX TOEHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCIUPCHUE ONbITa ACATCIIBHOCTH Ha
€€ OCHOBE, B TOM UYHUCJIE B YaCTHU:

1) maTpHOTHYECKOT0 BOCIIUTAHUS:

IEHHOCTHOTO OTHOIICHHA K OTCUCCTBECHHOMY KYJIbTYPHOMY, UCTOPHYCCKOMY U HAYUYHOMY HACJICAUIO,
MMOHMMAaHUsl 3HAYCHUS XUMHYECKOH HAyKHM B JKM3HM COBPEMEHHOIO OOIIECTBa, CHOCOOHOCTU BIIAJICTh
JIOCTOBEpHOW HMH(OpMANEHd O TEepPeOBhIX IOCTHKECHHUSIX W OTKPBITHSIX MHUPOBOH U OTEYECTBEHHOH XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHUpa U 0OIIECTBA;

2) rPaKIaHCKOIr0 BOCIIUTAHUS

MPEACTABICHUS O COIMAIBHBIX HOPMax M MPaBWIAX MEXKIUYHOCTHBIX OTHOIICHHM B KOJIJICKTHBE,
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KOMMYHUKATHBHOW KOMIICTCHTHOCTH B OOINECTBEHHO ITOJIC3HOM, YI€OHO-HCCIICIOBATEIIBCKON, TBOPUECKON H
IpyTuX BHUIAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOIl COBMECTHOH NESTENbHOCTH IIPU BBIIOJHEHUH
y4eOHBIX, TIO3HABATENBHBIX 33/1a4, BHIIIONHEHHUH XMMHUYECKUX JKCIIEPUMEHTOB, CO3AaHUH YYEOHBIX MIPOEKTOB,
CTpEMJICHHS K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IIpOIEcCce 3TOH y4eOHOH AeATeTbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE IMOBEICHHE M IIOCTYIKM CBOMX TOBApHUINEH C MO3MLMH HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHHS MOCIEICTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHMSI:

MHPOBO33PEHUYECKHX IPEACTABICHUH O BELIECTBE M XUMHUYECKOM pEeakluu, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M COCTABISIOIINX OCHOBY IUIsl MOHMMAHHs CYIIHOCTH Hay4HOU
KapTHHBI MUpPA, IPEJCTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOJIBI, B3AUMOCBS3SX YEJIOBEKA C
IPUPOAHOM Cpenod, O pPOJM XUMHM B IO3HAHMM OSTHX 3aKOHOMEPHOCTEH; I0O3HABaTEJIbHBIX MOTHBOB,
HaIpaBJICHHBIX HA IOJY4YE€HHE HOBBIX 3HAHUN IO XHMHH, HEOOXOIUMBIX Ul OOBSICHEHHsS HaOJIIOIaeMBIX
MPOILIECCOB U SIBJICHUIL; TTO3HABATENBHOW, HNHPOPMALMOHHON M YMTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB
CaMOCTOSITEIbHOM PabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOW JMTEPaTypOH, AOCTYMHBIMH TEXHUYECKUMH
cpeactBaMM HHGOPMALMOHHBIX TEXHOJIOTWH; HMHTepeca K OOYYEHHIO M II03HAHUIO, JHOO03HATENbHOCTH,
TOTOBHOCTH M CIHOCOOHOCTH K CamMOOOpa30BaHMIO, MPOEKTHOM M HCCIIEAOBATENbCKON NEesITEeIbHOCTH, K
0CO3HaHHOMY BBIOOpY HaNpaBlIEHHOCTU M YPOBHSI OOYYEHUS B JalIbHEHIIEM;

4) popMHpPOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHMS LIEHHOCTH >XWU3HH, OTBETCTBEHHOIO OTHOILICHHS K CBOEMY 3I0POBbIO, YCTAaHOBKM Ha
3I0POBBIH 00pa3 KHU3HU, OCO3HAHUS TIOCIECTBUN 1 HETPHUSTUS BPEIHBIX MPHUBBIYEK (YIOTPEeOICHUS alIKOTOIs,
HapKOTHUKOB, KYPEeHHS), HEOOXOTUMOCTH COOIIOACHUS MPaBUil 0€30IMaCHOCTH MPU OOpAIICHUH C XUMAYECKIMH
BEIIECTBAaMHU B OBITY U peaslbHOM JKU3HH;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEpeca K MPaKTUUYECKOMY H3YYEHHUIO MpoecCHid M TpyAa pa3iuyHOTO POAa, YBaKEHHE K TPyAy U
pe3yibTaTaM TPYZOBOH AEATEIBHOCTH, B TOM YHMCIE Ha OCHOBE IPUMEHEHUS NMPEIMETHBIX 3HAHUH 110 XUMHHU,
OCO3HaHHOTO BHIOOpa WMHAMBUAYAILHOW TPACKTOPUM NPOJODKEHHST 00pa3oBaHHS C y4YETOM JMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTM K XHUMHUH, OOIIECTBEHHBIX HWHTEPECOB M  IMOTPEOHOCTEH, YCICIIHOM
npodeCCUOHANBHONW JESTENIbHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npoeccnoHaIbHOHN Cpefie;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMSI:

9KOJIOTHYECKH LIEIecO00Pa3HOr0 OTHOIICHUS K NPUpPOJE KaK MCTOYHUKY JKM3HU Ha 3emjie, OCHOBE €€
CYIIECTBOBAHUs, TIOHUMaHMS LIEHHOCTH 30pPOBOI0 U 6e30macHOro obpasa jKU3HH, OTBETCTBEHHOTO OTHOIICHHS
K COOCTBEHHOMY (M3HYECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HaHHsI IEHHOCTH COOJIOJCHUS IPaBUI
0e30macHOro TOBEICHUS MIPU paboTe C BEIIECTBAMH, a TAKXKE B CHUTYallUsIX, YTPOKAIOIIUX 30POBBI0 U JKU3HH
JoAeH; CHOCOOHOCTH MPUMEHSTh 3HAHUS, MTOJydaeMble [IPHU U3YUYCHUN XMUMUH, JUISI PEIIeHH 3a/1a4, CBSI3aHHbIX
C OKpY’)Karollel NpUpPOIHON Cpeaoil, MOBBILICHNUS YPOBHS SKOJIOTHYECKONW KYJIBTYpPbI, OCO3HAHHUS TI00aJIbHOTO
XapaxkTepa KOJOTHYECKUX MpoOJeM M IMyTed MX pemieHHs MOCPEJCTBOM METOJ0B XMMHUH; IKOJIOTHYECKOTO
MBILUIEHHS, YMEHHS PYKOBOACTBOBATLCS UM B II03HABATEIILHOW, KOMMYHUKATHBHOW M COLIMANBHON NMPAKTHKE.

MeTtanpeaMeTHble pe3y/bTaThl. B cocTaBe MeTanpeMEeTHBIX Pe3yIbTaTOB BBIACISIIOT 3HAUUMBIE IS
(hopMHpOBaHUSI MUPOBO33PEHHsI OOLIICHAYYHBIE MMOHATHUS (3aKOH, TEOPHsl, IPUHIIMII, TUTIOTe3a, (HaKT, CUCTEMA,
MpoIIecC, IKCIEPUMEHT U JAPYToe.), KOTOPhIe HCIIONb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeaMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAaHWH M3 3TUX NpPEeIMETOB (POPMHUPOBATH MPEACTABICHHE O ILEJIOCTHOM Hay4yHOI
KapTHHE MHpPa, U YHUBEpCaIbHbIC Y4eOHbIe JIeicTBUS (IT03HABATENIbHBIE, KOMMYHHKATUBHBIC, PETYIISTHBHEIC),
KOTOpBIE 00ecreunBaoT (JOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHHIO
y4eOHOM nesTeNnbHOCTH. MeTanpeaMeTHbIE pe3ybTaThl OCBOCHHMS 0Opa3oBaTeNbHON HpPOrpaMMbl MO XUMHUHU
OTpaXKaroT OBJIA/ICHHE YHUBEPCAILHBIMU IT03HABATEILHBIMH JEHCTBUSIMU, B TOM YHCIIE:

1) 6azoBble JJOrHYecKUe AeiCTBHA:

YMEHHUE HUCIOJIb30BaTh NMPUEMBI JIOTHYECKOTO MBIIIJICHUS] IPU OCBOSHHM 3HAHUH: PACKpPBIBaTh CMBICI
XMMUYECKUX TOHATHH (BBIOCNATH HMX XapakTepHble NPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMH
MOHSITHSIMHU), UCTIOJIL30BATh TIOHSTHUS JUISI OOBSCHEHUSI OT/IENBHBIX (DAaKTOB U SIBIICHUH, BHIOMPATh OCHOBAHHS U
KpUTEPHH U KIacCH(pHUKAIMA XMMHYECKUX BEHIECTB W XHMHUYECKHUX PEaKIWd, YCTaHABJIMUBATbH
MPUYMHHO-CIICACTBEHHBIE CBSI3M  MEXAY OOBEKTaMH W3y4YeHHs, CTPOUTH JIOTHYECKHE pacCy>KICHUS
(MHIYKTUBHBIE, JEAYKTHBHBIC, 10 AHAJOTHH), TPOBOJUTH BBIBOJLI M 3aKJIIOUYCHHS; YMECHHE TMPUMEHSTH B
MpollecCe TO3HAHUS TMOHATHS (MIpEeIMETHBIE M METalpeJMETHbIe), CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
UCTIONB3yeMble B XMMHH, MPe0OpPa30BhIBATH MIMPOKO MPHUMEHSIEMbIE B XMMHUH MOJECIbHBIE NMPEACTABICHUS —
XMMUYECKUH 3HAaK (CUMBOJI DJIEMEHTa), XUMHUYecKass (opMyna M ypaBHEHHE XHMHUYECKOH peakuuu — NpU
pelieHrH y4eOHO-TIO3HABATENBHBIX 3aJlad, € Y4YETOM O3TUX MOJICNBHBIX TIPEICTABICHUA BBISBIAT U
XapaKTepU30BaTh CYLIECTBEHHbIE MPHU3HAKA HM3YYaeMBIX OOBEKTOB — XHMHUYECKMX BELIECTB M XMUMHUYECKHX
peakuuii, BBISBIATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIECTBEHHBIE CBSI3U M MIPOTHBOPEUHS B M3y4aeMbIX
mporieccax u SBICHHUSX;

2) 6a30BbIe HCCIeA0BATEIbCKHE Al CTBHSA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIC BOIPOCH B KaueCTBE WHCTPYMEHTa IO3HAHUS, a TaKXkKe B
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Ka4yecTBE OCHOBBI JUIsl ()OPMHUPOBAHUS THIIOTE3bI IO TPOBEPKE IMPAaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;
MPHOOpPETEHNE OIbITA 110 IUTAHUPOBAHUIO, OPTAHU3AINH 1 IPOBEACHUIO YICHHYECKUX IKCIIEPUMEHTOB: YMEHHE
Ha0JI0aTh 32 X0JJ0M IPOLIECCa, CAMOCTOSTENBHO TPOTHO3UPOBATE €TO PE3YNbTaT, (OPMYIHPOBATH 0000IIEHU
Y BBIBOJIBI TIO PE3YJIbTaTaM IMPOBEAEHHOTO OMBITA, HCCIEIOBAHMS, COCTABIIATH OTUYET O POAETaHHO paboTe;

3) pabora ¢ nndopmaiueii:

yYMEHHE BHIOMpATh, aHAJIM3UPOBATh U WHTEPIPETHPOBATh MH(POPMAIMIO Pa3TUYHBIX BUAOB U (popm
MpeACcTaBieHUs, TONy4aeMyl0 W3 Pa3HBIX HCTOYHMKOB (HAYUHO-TIOMYJSApHAs JIUTeparypa XHUMHUYECKOTO
CoJlepKaHMs, CIpaBOYHbIE TocoOWs, pecypchl VHTepHeTa), KPUTHUECKH OIEHUBATH HPOTHBOPEUHUBYIO H
HEZOCTOBEPHYIO MH(POPMAINIO; YMEHHE MPUMEHATH Pa3INYHbIE METOABl W 3alpOCHl MPH TIOWCKE W OTOOpe
WHPOPMALIMK U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIWMBIX JISl BBHIMONHEHHS Y4EOHBIX W TO3HABATENBHBIX
3amaq oTpeAenEHHOTO THTIA, npuobpeTeHne OTIBITa B obnactu WCTIOTB30BAHUS
nH(OPMAITMOHHO-KOMMYHHUKATABHBIX ~ TEXHOJIOTHH, OBIaJleHHe KYJIbTYPOH AaKTHBHOTO HCIOJIH30BAHUSA
Pa3NUYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTHMalbHYI0 (opMy MpeacTaBiIeHUs
WHPOPMALMK M WJUIIOCTPUPOBATh peElIaeMble 3aJaudl HECIOKHBIMH CXEMaMH, AWarpaMMaMH, IpyTUMH
(dhopmamu Tpadmkd W WX KOMOWHAIUSAMH, YMEHHE HCIOJIH30BATh M aHAJIM3UPOBATH B Ipollecce YIeOHOW H
HCCIIEI0BATENBCKON JesITeIbHOCTH WH(POPMALMIO O BIMSHWW TNPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBa M
TPaHCIOPTa HAa COCTOSIHUE OKPYXKAIOIIEH IPUPOJHOM CpEbL;

VY obyuaromerocss OymyT cOpMHpPOBaHBI CIENYIONINE YHHUBEPCAIbHbIE KOMMYHUKATHBHBIE AEWCTBUS:
yMeHHE 3a7aBaTh BOMPOCH (B Xoie awanora W (WIH) AWCKYCCHH) TIO CYIIECTBY OOCYXTaeMOH TeMHl,
(hopMyJIUPOBATH CBOU NPEUIOKECHUS OTHOCUTEIBHO BBIITOJIHEHUS MPEJI0KESHHON 3a71aui; TPUOOPETCHUE OITbITa
MPEe3eHTANNN PE3yTbTATOB BBHITONHEHUS XHMHYECKOTO IKCIEpPUMEHTa (J1TaOOpaTOpHOTO OIBITA, TabOPaTOPHOH
paboTBI TIO WCCIIEZIOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO MPOEKTA); 3aMHTEPECOBAHHOCTH B COBMECTHOHM CO
CBCPCTHUKaAMMU M03HaBaTECILHON U I/ICCJICI[OB&TCJILCKOﬁ ACATCIIBHOCTHU ITIPHU PCIICHHUHU BO3HUKAIOIIUX HpO6IIeM Ha
ocHOBe yu€Ta OOIIMX HMHTEPECOB W COTJIaCOBaHHA MO3HMIWH (0OCykaeHus, oOMeH MHEHHSIMH, «MO3TOBEIC
IITYPMBD», KOOPIWHAINS COBMECTHBIX NEHCTBUI, ONpeneleHne KPUTEPHUEB M0 OIEHKE KauyecTBa BHITIOJTHEHHON
paboTHI U IpyTHE);

Y oOyuyaromierocss OyayT chOPMHUPOBaHBI CICAYIONIME YHUBEPCAIbHBIC PETYJIATUBHBIC JICHCTBUS:
YMEHHE CaMOCTOSTENFHO OMPEAEIATh e NIeATENbHOCTH, TNIAHUPOBaTh, OCYIIECTBISNTh, KOHTPOJIUPOBATh U
pH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO JIEATEIEHOCTh, BHIOMpaTh Hamboiee 3PQPeKTUBHBIC CHOCOOBI
peUICHUA y‘IC6HI)IX U TIO3HABATCJIBbHBIX 3ada4, CaMOCTOATCIIbBHO COCTaBJIATH WM KOPPCKTUPOBATH
MIPEeNJIOKEHHBIN alTOPUTM JEHCTBHI TIPH BBITIONHEHUH 3alaHUN C Y4ETOM TIONYYECHHS HOBBIX 3HAHHUHN 00
M3y4aeMbIX OOBEKTaX — BEIIeCTBAX W PEaKIHAX, OIEHHWBATh COOTBETCTBHE IIOYYCHHOTO pe3ylbTaTa
3asIBJICHHOM e, YMEHUEC MCIIOJIB30BAaTh U aHAJIM3UPOBATh KOHTCKCTLI, IIpEajIaracMbIC B YCIIOBUN 3aIlaHPII>'I.

IIpeamMeTHble pe3yJbTaThl OCBOCHHS MPOrPpaMMbl 10 XHUMHUHW Ha YpPOBHE OCHOBHOTO 0OOIIEro
o0pa3oBaHUsI.

B cocraBe mpeaMeTHBIX Pe3yIbTATOB IO OCBOCHUIO OOSI3aTENFHOTO COJEPIKaHWsS, YCTAaHOBIEHHOTO
JAHHOW pabodvell MpOorpamMMOii, BBIICIISIFOT: OCBOGHHBIE 00yUYarOIIMMUICS HAyYHbIE 3HAHUS, YMEHHS H CIIOCOOBI
NEeNCTBHA, crielUpUIecKre I MPeIMETHOW obacTu «XUMHUs», BUIBI JESTEILHOCTH TI0 TOIYYEHHUI0 HOBOTO
3HAHUS, €r0 HHTEPIIPETAIINH, PE0OPA30BAHUIO U PUMEHEHHIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAIUIX.

K xoHmy odyuenuss B 8 kjacce y oOydyaromierocs Oyay c(hOpMHUpPOBaHBI CIIEAYIONIUE MPEAMETHBIC
PE3YIbTAThI IO XUMHU: PACKPBIBATE CMBICII OCHOBHBIX XUMHWYECKUX MTOHATHIA: aToOM, MOJICKYJIA, XUMHUYECKHUH
AJIEMEHT, TPOCTOE BEIIECTBO, CIOXHOE BEMIECTBO, CMeCh (OJHOPOJHAas W HEOJHOPONHAs), BAJIEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJISpHAs Macca, KOJHMYECTBO BEIECTBa, MOJIb, MOJISIPHAS Macca, MaccoBas
JOJsl XMMHYECKOTO DJIEMEHTa B COCJIMHEHHWH, MOJSPHBIA OO0BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJlb,
ANEKTPOOTPUIIATEIEHOCTD, CTENeHh OKHUCIIEHUS, XMMUYecKass peakiys, Kiaccu(uKamus peakluil: peaxiuu
COCMHEHHSI, PEaKIMH PA3JIOKEHHUsS, PEaKIMH 3aMeleHHUs, peaknud OOMEHa, 3K30- W JHIO0TEPMHYECKUE
peakiuy, TeIIoBod 3¢ ¢eKT peakiuu, saIpo aToMma, SJIEKTPOHHBIN CIION aToMma, aTOMHasi OpOMTalb, PaaUyC
aToMma, XMMHUYecKasl CBA3b, HOJSIPHAs M HEMOJSApHAs KOBAJIECHTHAs CBSI3b, HOHHASA CBA3b, MOH, KATHOH, aHUOH,
pacTBop, MaccoBast I0Jisl BellecTBa (MPOLEHTHAs KOHLEHTpauus) B pacTBOPE; WLIIOCTPUPOBATh B3aUMOCBSI3b
OCHOBHBIX XMMHYECKUX TOHITHH U NPUMCHATh 3TH HNOHATHA IIPU ONMCAHWKU BCHICCTB U HX HpeBpaHIeHPII’I;
HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY MJId COCTaBJICHUA (bOpMy.T[ BCUICCTB H ypaBHeHI/Iﬁ XUMHWYECCKHX
peakuii OmNpeneNniaTh BaJEHTHOCTb aTOMOB JJIEMEHTOB B OHHAapHBIX COCJUHEHUSX, CTENEHb OKHCICHHUS
3JIEMEHTOB B OMHAPHBIX COETWHEHMSX, IPUHAAIEKHOCTh BEIIECTB K ONMPEAEIEHHOMY KIIaCCy COEIMHEHHUH 10
(hopmynam, BHJI XHUMHUYECKON CBSI3M (KOBaJ€HTHAs M MOHHAs) B HEOPTaHMYECKHX COENWHEHUSX; PACKPHIBAThH
cmeicnt  [lepuommueckoro 3akona JI.M. MenneneeBa: AEMOHCTPUPOBATh IOHUMAaHHE IEPHOANYECKON
3aBUCHUMOCTH CBOWCTB XMMHYECKMX ODJIEMEHTOB OT MX MoJoXeHus B [lepuomuueckoil cucreme, 3aKOHOB
COXpaHEHHUsS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIGKYIISIDHOTO YUYeHHs, 3aKOHa ABOrajpo,
ONUCHIBATh M XapakTepu3oBaTh TaOnuunyio ¢opmy Ilepronnveckoil cHCTEMBl XMMUYECKHX 3JIEMEHTOB:
pa3nuyath MOHATUS «rJ1aBHas moarpynma (A-rpymnma)» u «nobounas noarpymma (b-rpynma)», mansle u
OoJbIIME TEePHO/bI, COOTHOCUTH O0O3HA4YEeHHWs, KOTOpble WUMeroTcs B Tabmuie «llepuoamyeckas cucrema
xuMmudeckux 3nemeHToB [[.M. MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHUS aTOMOB XMMHYECKUX
3IIEMEHTOB (COCTaB W 3apsl siapa, oOlIee YUCIIO SIEKTPOHOB U paclpelelieHne UX IO 3JIEKTPOHHBIM CIIOSM);
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KJ1accu(UIMPOBaTh XUMUYECKHUE 3JIEMEHTHI, HEOPraHW4YEeCKHE BELIECTBA, XUMHUYECKUE peakiuu (10 4YuCIy U
COCTaBy YYaCTBYIOIIMX B PEaKI[UH BEILECTB, 110 TEIUIOBOMY 3(PQeKTy); XapaKTepru30oBaTh (OMUCHIBATH) OOIIHE
XMMUYECKHE CBOICTBA BELIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPKAAs OIMCAHWE MPUMEPAMHU MOJIEKYJISPHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMMYECKHUX PEaKLi; IPOrHO3MPOBATh CBOIMCTBA BEIIECTB B 3aBUCHUMOCTH OT
X KadeCTBEHHOIO COCTaBa, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKHX MPEBPAILCHUNA B Pa3IMYHBIX YCIIOBHSIX;
BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAacchl BELIECTB, MAacCOBYIO JIOJIO0 XUMHYECKOTO
areMeHTa 1Mo (OopMyJie COCTUHEHHS, MacCOBYIO [OJIO BEIIECTBA B PAacTBOpPE, NPOBOAUTH PACUETHI IO
YPaBHEHHIO XUMHYECKON PEeaKLUH; IPUMEHATh OCHOBHbIE ONEPALIMH MbICIUTEIbHON NESTEIbHOCTU — aHATIU3 U
CHHTE3, CpaBHEHHE, OOOOLICHHE, CHCTEeMAaTH3alMIO, KJIACCU()UKAIMIO, BBISBICHUE NPUUYNHHO-CIEICTBEHHBIX
CBSI3€il — [ M3y4EHUsI CBOMCTB BEIIECTB M XUMHUYECKHX PEaKLUi, eCTECTBEHHO-HAYYHbIC METO/IbI TO3HAHUS —
HaOmrofeHNe, U3MEpPEeHUe, MOJAEINPOBAaHKUE, SKCIEPUMEHT (peaibHbIl M MBICICHHBIN); CIeJ0BaTh HpaBUIIaM
[IOJIb30BAaHUSI XUMHMYECKOH MOCYZOH M 1a00paTopHBIM O0OpyHOBaHHEM, a TAaKKe MpaBHiIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIHMSMH IO BBIOJHEHUIO JTa0OPAaTOPHBIX XHMHYECKUX OIBITOB IO
MOJYYECHUIO M COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
onpenenéHHONl MaccoBOM moyiell PacTBOPEHHOI'O BELIECTBA, IUIAHUPOBAaTh M IPOBOAUTh XHMHYECKHUE
SKCHEPUMEHTHl TI0 PACHO3HABAHHWIO PACTBOPOB MIENOYEH W KUCIOT C TOMOUIBIO HMHAMKATOPOB (JIAKMYC,
(deHondranent, METUIOPAHK U IPYTHUE).

K xonuy ob6yuenuss B 9 kiacce y oOydvaromerocs Oyay cHOpMHUPOBAHBI CIETYIONIHE MPEIMETHBIC
pe3yabpTaThl O XMMHUH: PACKPBHIBATH CMBICT OCHOBHBIX XMMHUYECKHUX MOHATHM: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKyJla, HMOH, KaTHOH, aHWOH, TIPOCTOE€  BEUICCTBO,  CJOXHOE  BEIIECTBO,  BAJICHTHOCTH,
3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKHCICHUS, XMMUYECKasl PEaKlys, XMMUYeCKasi CBs3b, TEIUIOBOU 3¢ (deKT
peaxiyu, MOJIb, MOJISPHBIM 00BEM, PACTBOP, AIEKTPOIUTHI, HEAJIEKTPOIIUTHL, HEKTPOTUTHIECKAs AUCCOLUALINS,
peakud MOHHOTO OOMeHa, KaTauu3aTrop, XMMHYECKOe paBHOBecHE, OOpaTUMble M HEoOpaTHMBIE pEeakivy,
OKHCIIUTEbHO-BOCCTAHOBHUTENBHBIC PEAKIMH, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBJICHHE,
aI0Tponusi, aM(pOTepHOCTh, XMMUYECKasi CBA3b (KOBAJCHTHAS, MOHHAS, METAJUIMYECKas), KpUCTAIMYECKas
peméTka, KOppO3usi METajUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOW peaKklH, TMPEeNeNbHO IOIMyCTHMAas
koHueHTpanust [IJIK BemiecTBa; WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHUX MOHSATHA U
MPUMEHSTHITH HOHSITHS IPU ONMCAHUM BEIIECTB U MX MPEBPAILCHHI; UCIIOIB30BaTh XUMHUECKYIO CHMBOJIUKY
IUIsl COCTaBleHUs (OPMYI BEIIECTB M YPAaBHEHUH XMMHMUYECKHX PEaKkLHi; ONpeaessiTh BaJICHTHOCTh U CTEIICHb
OKHCJICHUS XMMHYECKHUX JJIEMEHTOB B COCAMHEHHSX Pa3IMYHOTO COCTaBa, NPUHAIUICKHOCTh BELIECTB K
ONpeleNIEHHOMY KJlacCy COEOMHEHMH 1o (opMyaaM, BHI XHMHYECKOW CBS3M (KOBAJCHTHAs, WOHHas,
METaJUINYECKasl) B HEOPraHWYECKUX COCAWHEHHUSX, 3apsi MOHA [0 XUMHUYECKOH (opMyle, XapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHMYECKHX COCNWHEHWH, THUN KPUCTAJUTUYECKOW PEelETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMbici [lepuonmnueckoro 3akona JI.MI. MenueneeBa M JEMOHCTPUPOBATH €0 ITOHUMAaHUE:
ONMCHIBATh M XapakTepu3oBaTh TaOnuuHyro ¢(opmy Ilepronnveckoil cHCTEMBl XMMHUYECKHX 3JIEMEHTOB:
pasnuyath MOHATUS «rJ1aBHas moarpynma (A-rpymnma)» u «mnobounas moarpymma (b-rpynma)», mansle u
OoJpIIME MEPUOJIBI, COOTHOCUTh 0003HAYCHHUS, KOTOPhIE UMEIOTCSI B MEPUOJMUYECKON TaOiHIle, C YACIOBBIMH
XapaKTePUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsii A1pa, 001Iee YHCII0 IEKTPOHOB
W pacHpeAeseHue MX MO BJIEKTPOHHBIM CIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB
JJIEMEHTOB M HMX COEJMHEHWH B MpeesiaXx MallbIX MEePHOAOB U TIABHBIX MOATPYMI C YY4ETOM CTPOCHHS HX
aTOMOB; KJIacCH(UIMPOBATh XUMHYECKHE DIIEMEHTBI, HEOPraHUYECKHE BEIECTBA, XUMHUYECKHE peaknuu (I1o
YHCIy M COCTaBy YYacTBYIOLIMX B PEAaKLUUM BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, N0 M3MEHEHHUIO CTeleHeH
OKHCJICHHS XUMHUYECKHX 3JIEMEHTOB); XapaKTepH30BaTh (OMUCHIBATH) OOIIUE M CHEIUPHUSCKHE XHUMHUYECKUE
CBOWCTBa MPOCTBIX M CJIOXKHBIX BEIIECTB, MOJATBEPXk/as OMUCAHUE MPUMEPaMU MOJIEKYJSPHBIX M HOHHBIX
YpaBHEHHH COOTBETCTBYIOLIMX XHMHUYECKHX PEaKUHid; COCTaBISATh YpPAaBHEHHS OSJIEKTPOIMTUUECKON
JUCCOLMAMK KHCJIOT, LIeJIoYed M COJIeH, MOJIHBbIE M COKpaléHHBIE YpaBHEHUS! PEakUUd HMOHHOro OOMEHa,
YpaBHEHHUsI peaKiuii, OJTBEPKIAIONINX CYIIECTBOBAHNE TeHETHUECKON CBSI3U MEX/y BEICCTBAMH Pa3IHYHBIX
KJIaCCOB; PAacCKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI IOCPEACTBOM COCTaBJICHHS
3JIEKTPOHHOTO OajiaHca THX PeakLuil; MPOrHO3MPOBaTh CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT X CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHHSI XUMHUYECKUX TPEBPAIICHUI B Pa3HUYHBIX YCIOBUSX; BBIYHCIISITH OTHOCHTEIBHYIO
MOJIEKYJSIDHYIO W MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JOJI0O XHMHYECKOTO 3JEeMEHTa 1o Qopmyre
COCAMHEHHS, MAacCOBYIO JOJIIO BEIECTBa B PACTBOPE, HPOBOAMUTH Pacu€Thl MO YPAaBHEHHIO XHUMUYECKOH
peakiuu; coONI0IaTh MPaBMIIa MOJIb30BAHUS XUMUYECKOW MOCYI0H 1 Tab0paTOpHBIM 000pyI0BaHUEM, & TAKKe
nmpaBuWiIa OOpalieHUs] C BEIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH IO BBIOJIHEHUIO JIA0OPATOPHBIX
XMMUYECKHX OIBITOB IO MOJYYEHUIO U COOMPAaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKHCIOTO rasa);
MPOBOJUTH PEAKLUH, TOATBEPKAAIOLINE KAUeCTBEHHBIH COCTAaB PAa3IUYHBIX BEIIECTB: PACIO3HABATEH OIBITHBIM
nyTéM XJIOpUIOpOMU-, HOIMUNA-, KapOoHaT-, docdar-, cunmkar-, cynbdar-, TUAPOKCHUI-HOHBI, KATHOHEI
aMMOHHMS M MOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHMYECKHUX BEILECTB;
MPUMEHSTH OCHOBHBIE ONEPALMH MBICIUTEILHON AEATEIHOCTH — aHANIMW3 M CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHCTEMATH3aIMI0, BBISBICHUE TPUYNHHO-CIC/ICTBEHHBIX CBS3€H — JUIS HM3Y4YEHUS CBOWCTB BEIECTB U
XMMUYECKUX PEaKIi, ecTeCTBEHHO-HAyYHbIE METOAbI IO3HAHUs — HAONII0ICHUE, U3MEPEHHE, MOJIEINPOBAHHUE,
9KCHEPUMEHT (peanbHbId U MBICJICHHBIN).
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