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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUUN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM IOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpMAaLUE O MEepefoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIe10BaTENbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JESATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMUX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIECTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SX UYEIOBEKa C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaéMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHOMN pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUIO, IPOCKTHONH M HCCIEN0BATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME TIOCIEACTBUH W HENpUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTHUECKOMY M3yUeHUI0 Mpodeccuil U TpyAa pa3InyHOro poja, yBaXKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
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OPEIMETHBIX 3HAHMA 10 XWMHHM, OCO3HAaHHBIH BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU
IPOJOJDKEHU O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeuHoi npogecCHOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTMYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K IIPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEICHUS MpU paboTe ¢ BEIIEeCTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFONCH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, I0JIy4aeMble IPU HU3YyYEHUM XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpPbI, OCO3HaHUs INI00AJIBHOIO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTeW MX pelleHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATBI

B cocraBe MmerampenMeTHBIX pPE3yIbTATOB BBIIEISAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHLMII, TUIOTE3a, (HAKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX NMpeAMETOB (pOpMHUPOBATH NPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpbIE OOecrnednBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON JEATEIIHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue nelicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TMOHATUH  (BBIIEISATH UX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHAMHU), UCHOIb30BATh MOHATHUS JJIs1 OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU IS KacCUPUKAIUU
XUMHYECKHX BEILECTB U XMMHUECKUX PEAKLUM, yCTaHABIUBATh PUYMHHO-CIIECTBEHHBIE CBSI3U
MeX1y 00BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUUECKUE PACCYKIECHUS (MHIYKTUBHBIC, 1€TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, NpPeoOpa3oBbIBATH IHIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMyla M YpaBHEHHE XHMHYECKOM peakluud — NpU pelIeHUH Yy4deOHOo-
MO3HABATEJIbHBIX 3a/ad, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE NMPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U SIBJICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHl B KAu€CTBE MHCTPYMEHTa IO3HAHUS, a
Takkeé B KayecTBE OCHOBBI i (OPMHUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE Ha00JaTh 3a XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATh €T0
pe3ynbTaT, (GOopMyIupoBaTh OOOOHIEHHMS M BBIBOJABI MO pe3ysibTaTaM IPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:



yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIHIO PA3IHUHBIX BUI0B
1 GOpM IIPEICTABICHHUS], OJYyYaeMYI0 U3 Pa3HbIX HICTOUHUKOB (HayYHO-TIONYJISIpHAs JIMTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMuHbIe METOBI U 3alPOCHI MPH MOUCKE U 0TOOpe MHpOpMaUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHHS y4EOHBIX U NTO3HABATEIbHbIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMs PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy MpencTaBICHUS
UHPOPMALMU U WUIIOCTPUPOBATH pEIAaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMUY;

YMEHHUE HCHOIb30BaTh U aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HCCiIeq0BaTeIbCKON
JEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaibHble Y4eOHbIe JelcTBHA:

yMEHHUs 3aJaBaTh BOIpPOCHl (B Xoie nauajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIHFHO BBITIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIepUMEHTa (Ja00paTOPHOTO OMbBITA, JTA0OPATOPHOW PAaOOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJACOBaHMS NO3MLIUK (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJIMHAIIU COBMECTHBIX JEHCTBHM, ONpeaeseHue KPUTEPUEB 110 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO ONPEACIATh eI JeATeIbHOCTH, MNIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BbIOMpPATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIN alropuT™M ACUCTBUM NpU
BBHIITOJIHEHUH 33J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPeJIaraéMble B YCIIOBUHU 3aaHU.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,
YCTAHOBJICHHOTO (esiepaibHON paboyeil mporpaMMo, BBIJEISIOT: OCBOSHHbIE 00YyYarOIIMMHUCS
HayyHbl€ 3HAHUS, YMEHMSI U CIIOCOOBI JeHCTBUM, cnenuduyeckue i NpeAMETHON olnactu
«XuMUSA», BHUIBl JEATENbHOCTH IO TIOJIYYEHHIO HOBOTO 3HAHUs, €ro HWHTEepIpeTalui,
npeoOpa30BaHUIO M IPUMEHEHHIO B PA3JINYHBIX yYEOHBIX M HOBBIX CUTYAIIHSX.

K xonny oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylnbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OO YJAIOIIIXCS YMEHHIA:

PacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aToM, MOJIEKYJIa, XUMUYECKUN IJIEMEHT,
IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOJIHAs), BAJICHTHOCTb,
OTHOCHTENIbHAS aTOMHAass W MOJIKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISpHAsS
Macca, MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHM, MOJSIPHBIA OO0BEM, OKCHI,
KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHIIATEIIEHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakuus, Ki1acCU(pHUKAIMS pPEeaKLUui: peakiUu COEAMHEHUS, PEaKLUUU pa3iokKeHUs, peakiuu
3aMeIIeHus], peaklinu 00MeHa, 9K30- U SHIOTEPMUYECKHE PEaKIINH, TEIUIOBOH d(h(eKT peakium,
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PO aToMa, JEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paluyc aToMa, XMMUYeCKas CBS3b,
HOJISIpHAst U HENOJIApHAs KOBAJICHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpal|s) B pacTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUECKUX MMOHATUH M IPUMEHATh 3TU MOHATUS IIPU
OINMCAHUU BELIECTB U UX MIPEBPALLEHUII;
UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY AJs COCTaBlIeHHs (DOpMyJ BEIECTB U ypaBHEHUH
XUMHUYECKHX PEeaKLuii;
OTIpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJMHEHUSX, CTEIIEHb OKUCIICHUS
AIIEMEHTOB B OMHAPHBIX COCIMHEHHSX, MPUHAIICKHOCTh BEIIECTB K OMNpEAEIEHHOMY Kiaccy
COEMHEHUH 1o popMysiaM, BUL XMMUYECKOH CBSI3U (KOBAJIECHTHAs U HOHHAs) B HEOPIaHUYECKUX
COEIMHEHUSX;
packpeiBath cMbich [lepuoauueckoro 3akona JI. . MenaeneeBa: 1eMOHCTPUPOBATh IOHUMaHKE
HEPUOJIMYECKON 3aBHCHMOCTH CBOMCTB XHUMMYECKHX JJIEMEHTOB OT MX IIOJOXKEHUS B
[Tepuoaunueckoii cucTreMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YU€HHMsI, 3aKOHa ABOTafpo;
ONMCHIBATh U XapakTepu3oBaTh TabmuuHyro Qopmy Ileproanueckoil cucTeMbl XMMHUYECKUX
AIIEMEHTOB: PA3JIMYaTh MOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «modouHas noarpynma (b-
rpymnmna)», Majble 1 00JbIINe IePUO/Ibl, COOTHOCUTh 0003HAYEHHUs1, KOTOPbIE UMEIOTCS B TaOIULe
«llepuognueckas cucrema xumuueckux diemeHToB J[. WM. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XHMMHYECKUX 3JEMEHTOB (COCTaB M 3apsj sjpa, oOlee
YHCJIO 3JIEKTPOHOB M PACHPEECIIEHNE UX 10 3JIEKTPOHHBIM CII0SM);
KJaccu(puIUpoBaTh XMMUYECKHE 3JIE€MEHThl, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(10 YuCITy ¥ COCTAaBY YYacTBYIOILMX B PEAKIIUU BEILECTB, MO TEIIIOBOMY 3P HEKTY);
XapaKTepu30BaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KIIACCOB,
HOATBEpXKJasi  ONUCAaHME MNPUMEPAMU  MOJICKYJSPHBIX  yYpaBHEHUH  COOTBETCTBYIOLIMX
XUMHUYECKHX PeaKluii;
IPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIUHCIISATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEILLECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MAcCOBYIO JIOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;
IPUMEHSTh OCHOBHBIE ONEpAIlUi MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
000011IeHIE, CHCTEMAaTH3AIMI0, KIACCU(DUKAIINIO, BBISIBJICHUE NMPUYUHHO-CIICICTBEHHBIX CBS3EH
— I M3Y4YEHUS CBOMCTB BELIECTB M XUMHYECKMX DPEAKIHM, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAaHUSI — HaONIO/eHUEe, W3MEpEeHUe, MOJEIUPOBAHUE, JKCIEPUMEHT (pealibHblil U
MBICTICHHBIN );
CJIeIoBaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOHN MOCY0N U 1a00paTOpHBIM 000pYJOBaHHUEM, a
TaK)Ke MMpaBUiIaM OOpAILEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 11O BBITOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(Bomoposila M KHCIOpOJa), NPUTOTOBICHUIO PAcTBOPOB C OINpEAeIEHHOW MaccoBOil Joieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAThb U TPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IIEJOYed MW KHUCJIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
deHondransent, METUIOPAHXK U IpYTHe).

K xonny oOyuenus B 9 Kjacce mpeaMeTHbIE pe3yJbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:
pPacKpbIBaTh CMBIC]I OCHOBHBIX XMUMHUYECKUX MOHATUN: XUMHUECKHH 3JIEMEHT, aTOM, MOJIEKYIa,
MOH, KaTHOH, aHWOH, TPOCTO€  BEIIECTBO, CJOKHOE  BEIIECTBO,  BaJICHTHOCTH,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIIEHHSA, XMMHUYECKas pEaKIMs, XUMHUYECKas CBsI3b,
TEIIOBOM 3P PEKT peakiiu, MOJb, MOJIIPHBIH 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIIUTHL,

5



AIIEKTPOJIUTUYECKAsT MCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHYECKOoe
paBHOBecHE, OOpaTUMblE M HEOOpaTHUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peaKuuy, OKUCIMUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJJIOTPOIHUS,
aM(pOTEepHOCTb, XMMHUUYECKasl CBA3b (KOBaJECHTHAs, MOHHAs, METANIN4YeCcKas), KpUCTalIIMuecKas
pelmérka, KOppO3Us METAJUIOB, CIUIaBbl, CKOPOCTb XHMHMYECKOW pPEaKIUH, IPeneabHO
nonyctumas konueHtpamus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU HOHSITUS IIPU
OIKMCaHUM BEIIECTB U UX MPEBPAIIECHUN;

UCTIOJIb30BaTh XUMHUECKYI0O CHUMBOJIHMKY JJISi COCTaBiICHHS (OpMyN BEIIECTB W ypaBHEHUH
XAMHYECKUX PEAKIUM;

ONpeseNATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B COEIMHEHMSX
pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COEJUHEHUH I10
dopmynaM, BUJ XMMUYECKON CBSA3H (KOBaJCHTHAsI, HOHHASI, METAIIMYECKas) B HEOPTaHUYECKIX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opMmyie, xapakrep cpelbl B BOJHBIX PacTBOPAX
HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cMbica [lepuoanueckoro 3akona J[. M. MeHneneeBa U J€MOHCTPUPOBATH €ro
IIOHUMaHMe: OIUCBhIBaTh U XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHMX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-rpynma)», manele U OojblinMe NEpUOIbI, COOTHOCUTH 0003HAUEHUs, KOTOpHIE
UMEIOTCS B IMEPUOJUYECKOM Tabiiule, C YHUCIOBBIMU XapaKTEPUCTHKaMH CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOliee YUCiIo JIEKTPOHOB U pacHpeiesieHue uxX
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0LIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHUH B IpejesiaX MajblX MEePHOJIOB U IVIABHBIX HMOATPYHH C YYETOM CTPOEHHS MX
aTOMOB;

KJaccu(puIUpoOBaTh XMMUYECKHE 3JIEMEHThI, HEOPIraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMcay M COCTaBy Yy4yacCTBYIOUIMX B PpEaKUUH BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME U CHeUU(UYECKHEe XUMHUYECKHE CBOMCTBa MPOCTBHIX U
CJIOXKHBIX BEILECTB, MOATBEPAKas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

COCTaBJISITh YPABHEHUS MIEKTPOIIUTUYECKON TUCCOLMALIMY KUCIIOT, IEN0YEH U COJIEH, ITOJIHBIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOro OOMEeHa, YpaBHEHUS PEeaKLUMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKlInii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BOZMOKHOCTH IIPOTEKAHUS
XUMHUYECKHX IPEBPAIICHNN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MAcCOBYIO JOJIO BELIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

coOirofaTh MpaBuiia MOJB30BAHUS XUMUYECKOW MOCY/I0M M 1a00opaTOpHBIM 00Opy/IOBaHUEM, a
Tak)Ke MpaBuiia oOpallleHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IPOBOAMTH PEAKIMM, IOATBEPKIAAIONINE KAYECTBEHHBIH COCTaB Ppa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMHUI-, MOAMI-, KapOoHat-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpax HEOPraHUUYECKUX BEILECTB;



MPUMEHSATh OCHOBHBIE OTIEPALIMHI MBICIUTEIBHON ACATENHHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHHE,
0000111eHre, cUCTeMaTU3alUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€H — JJISI M3y4eHUs
CBOMCTB BEIIECTB W XHMHUYECKUX pPEaKIMi, €CTECTBEHHO-HAyYHbIE METOJbI IO3HAHUS —
HaOJI0/IeHUE, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

COJAEP/KAHUE YYEBHOI'O ITPE/IMETA

8 KVIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

IIpenmer xumuu. Posib XMMHMM B JKM3HM 4YEJIOBEKAa. XUMHUSA B CUCTeME HayK. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METO/ax MMo3HaHMs B XUMuU. YncTele BemecTBa U cmecu. CriocoObl pa3jieneHus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX DJIEMEHTOB.
ITpocTeie u Cll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENBHAsA aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Mmacca. MaccoBast 1011 XUMHUYECKOI'0 DJIEMEHTA B COEMHEHUH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAaccChl U
Yrciia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

duznyeckue W XUMHYECKHE SBICHUSA. XHMHUYECKas peakuus MU € INPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUecKkue ypaBHeHHs. Kiaccudukanys XUuMUYECKUX peakuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYIOH, MpaBujiamMu paboThl B JabopaTopuy W MpuEMaMu
oOparteHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALUsl BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJCICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJeicTBue sxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEeIECHHE OUYUCTKH IOBapeHHONW COJM, HaONIOJEeHHe U OINHUCaHHE
pe3y/bTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, Gpu3nueckue U XMMHUUECKHe CBOMCTBA (peaKkIMU TOPEHMUS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TemoBoil 3(PexT XuUMHYECKONW peakIMH, TEePMOXUMHUYECKHE YpPaBHEHHUS, JK30- H
OHAOTEPMUYECKUE peaKkUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxokaenue BoxopoAa B IMPUPOE,
buznyeckne 1 XuMUYeCKHe CBOMCTBA, MPUMEHEHHE, ClIocoObI ofyueHusi. Kuciorsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewlecTB B BojAe. MaccoBas J0js BeELIECTBA B
pactBope. XUMHYeckue cBoiicTBa Bojabl. OcHOBaHUSA. Poib pacTBOpOB B MpUPOJIE U B KU3HU
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yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcHoBanus. Krnaccudukanusi ocHOBaHMiA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE UM XUMHUYECKUE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xkucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHUECKUE
cBoicTBa KUCIOT. P akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XxumMudeckue cpoiictBa coieil. [lomydenue
COJICH.

I'eneTrnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpPEENICHUE COJAEPKAaHUS KUCIOpPOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHWE€ M HM3yYEHUE CBOMCTB KHUCIOPOa, HAONIOJACHHE B3aUMOJCWCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
o0Opa3liaMud OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMmozeiicTBue Boaopona ¢ oxcugom meau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEM pPAacTBOPEHUS BELIECTB C Pa3IM4HON pacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiel pacTBOPEHHOIO BEIECTBA,
B3alMOJICIICTBHE BOABI C MeTalulaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpaCKM MHAMKATOPOB B pPAacTBOpPAx KHCIOT U LIEJIOYEH, U3ydeHHE
B3aumoyeiicteus okcuga menu (II) ¢ pacTBopom cepHOW KHUCIOTBHI, KHUCIOT C MeETaslaMH,
peaKuHuil HEUTpaIu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIH, PELICHUE SKCIIEPUMEHTANIbHBIX 3a]a4 110 TeMe «Baxuenmme
KJIACChI HEOPTAaHUYECKUX COECTUHEHUI.

Iepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux djiementros JI. M.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAcCH(PUKAUMA XUMHUUYECKHX dJeMeHTOB. [loHsTne o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIEJIOYHBIC U MIETIOYHO3EMETbHBIE METAUIbI, TaJOTeHbl, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproaudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKHN CMBICH
MIOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX sanep. HM3ortombsl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TEPBhIX 20 XUMUYECKUX dJIeMEHTOB [leproandeckoit cucTemsl
. W. MenngeneeBa. XapakTepUCTUKa XHUMHUYECKOIO JJIEMEHTA II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYIIaM U MEPUOIAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPHULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lIOHHAs CBA3b.



Crenenp  okucineHus.  OKHMCIUTEIBHO-BOCCTAHOBUTENbHbIE — peakiuu. IIpomeccsl
OKHCJICHHS U BOCCTaHOBJICHHs. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

u3ydeHre oOpa3loB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THMAPOKCHJIA
LIMHKa C pacTBOpaMU KUCJIOT U ILEJIOYEH, MPOBENECHUE OIBITOB, WLIIOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOPEHHE, peaKIUH Pa3IoKeHUs, COeTUHEHNUS ).

Mesxxcnpeomemmuuie ceasu

Peanuszanus MEXNPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK | IOHSATHIA,
ABJIAIOIUXCSI CACTEMHBIMHU JUIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-HAyYHbIE IOHATHSA: HAy4HbIM (akT, TUHOTe3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOJIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHWJ, HM30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsijl, BELIECTBO, TelO0, O00BEM, arperatHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEIMYMHBI, €AMHUIBI MU3MEPEHUs, KOCMOC, IJIaHETHI,
3831561, ComHIie.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
HCKOIIa€Mbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMu4yeckux diemeHtoB /[ .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIeMEHTOB B [leprnoandeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIIA KPUCTAITIMYECKONM PEIIETKM M BUAA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BeIIeCTB. XHMHYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YYacTBYIOUIMX B peaKlUH BEUIECTB, MO TEMmIoBOMY 3(deKTy, Mo H3MEHEHUIO CTeneHei
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTe o ckopocTH XxuMuyecko peakuuu. IloHarne 006 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonstue o
karanu3e. lloHsarne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OallaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTEI U HEIIEKTPOIUTH. KaTHoHbI,
AQHUOHBI. MexaHHM3M [HCCOIMAllMM BEUIECTB C pPa3jIMYHbIMH BHJIaMH XHUMHUYECKOH CBS3U.
Crenenp qucconnaui. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peakluii HOHHOTO OOMeHa, IMOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
IpEJICTaBICHUH 00 3JIEKTPONUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIMU Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJENSAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIECTB —
METAJUIOB M HeMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(axTopoB, MCCIEIOBAaHHE NIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpOIecca IUCCOLMAINU
KUCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHalioB), IPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHHWs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUUil (FOpEeHHE, peaKUUu pPas3IoKEeHUsl, COCIAUHEHNUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KAaYEeCTBEHHBIX DPEAKLMH Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTU CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpEe Xjopa (B3aMMOJEHCTBHE C METaUlaMH, HEMETaJulaMu,
menoyamu).  XmopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesoBeka. Baxknelme Xiaopubl
U MX HaXOXJEHUE B IIPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyYecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOAU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprel. CepoBOJOpOA, CTpoeHue, (u3nyYeckue M XUMUdeckue cBoMcTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M crenuduueckue). XUMHUYECKUEe pPeakluy,
JeKallie B OCHOBE MPOMBIIUICHHOTO Croco0a IONydeHusi CepHOM KHucioThl. [IpumeneHue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ coelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Karollell cpenbl
COCMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arpsS3HEHUE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLICHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B Npupoje, (usmdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GuU3n4ecKue 1 XMMHYEeCKHe
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3NUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usznueckne M XUMHYECKHE CBoicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKArOIIeH Cpelbl COeTIUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapakrepuctuka 3jaeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJIEpO, aJIOTPONHbIE MOAU(PHUKAIIUH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoictBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupel yriaeposaa, ux pU3NYecKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJy4eHHEe U NpUMEHEeHHEe. DKOJIOTHYECKHe MPOoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIO0TE3a T100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINA 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, WX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpumeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume  kapOoHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.
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[lepBoHavanbHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COSAMHECHHSIX YIiIepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJIHIEpPUH, YyKCycHas Kucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHI HX MEpepadOTKU
(6eH3uH), UX POJb B OBITY ¥ MMPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, OelKkax, YyrieBoJaXx — M HMX pOJM B KU3HH 4YelIOBeKa. MarepuaabHOE EIMHCTBO
OpraHWYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE M NpPUMEHEHHE.
CoenuHenuss kpemHusi B mpupoge. OOmme mnpenctaBieHuss o6 okcuae kpemaus (IV) u
KpEeMHUEBOU KucioTe. CHIIMKATHI, UX MCIIOJI30BAHUE B OBITY, B TPOMBIIIJICHHOCTH. BakHelinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xeie300eToH. I[Ipobiembl
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAIIOB B IIOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHL,
oTpakaromue (U3NYeCKue U XUMUYECKHE CBOMCTBA T'aJOT€HOB M MX COCAMHEHUH (BO3MOXHO
HCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpUAOB (TaJOTe€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATepHanoB), HaOmOJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOThI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOW peaklMu Ha cynb(ar-uoH U HaONIOJIeHUE NpHU3HaKa eé
NPOTEKaHHs, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POochHOpPHBIX ynoOpeHui,
[oJlyueHue, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHUA U ¢ocdaT-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aAcOpOIMU pPAaCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHune, COOMpaHue, pacrio3HaBaHHE
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Y4YEHUE IMPU3HAKOB HX TMPOTEKAaHUs, O3HAKOMJIEHHWE C NPOIyKLHUEH
CHWJIMKAaTHOM IMPOMBINIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTAIbHBIX 3a/ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUSD.

Metaynibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumudyeckux sneMeHToB . . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHuM wMertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTauioB. OOmIMe crnocoObl moayyeHus MeranioB. [IoHSATHE O KOPPO3MM METANJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTallb, YyTYH, NIOPATIOMUHUMN, OpOH32a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauIbl: TOJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJeHUE B npupoje. Ouznueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: TosiokeHne B Ileprommueckoit
cucrteme xummuueckux snemeHToB JI. M. MeHneneeBa, CTpoeHHME HX aTOMOB, HaXOXJACHHUE B
npupozae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus W Kajblus. BakHeimme coennHeHus
KaJblMA (OKCUI, THIPOKCH, CONN). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.
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AmoMuHuii: nonoxkenue B Ilepmonnueckoil cucreme XuMuueckux 3nemeHtoB [l .
MenneneeBa, CTpOE€HHUE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckue 1 XMMUYECKHUE CBOMCTBA
anmoMuHusi. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCUAA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme XuMHueckux »saemeHtoB JI. .
MenpeneeBa, CTpoOEHHE aToMa, HaxoKJAeHUe B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u coym xkenesa (II) u xemeza (III), mx cocraB, cBoicTBa U
IIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C OOpa3llaMM METAIOB M CIJIAaBOB, HMX (U3UYECKUMH CBOWCTBAMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIIOJNBb30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOH (BO3MOYXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), KCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOpEeHHUs 3Kee3a B
KHUCIOpoZie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajblys, alllOMUHUS, LKMHKA, *kene3a (II) u xenesza
(I1I), meu (II), HaOmroieHUE U OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMM HATpUs,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJNBb30BaHKHE BUAECOMATEPUAJIOB), UCCIEI0OBAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCH/IA IMHKA, PEIIEHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHellne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyxKaoLas cpeia

BemectBa 1 Marepuansl B IOBCEAHEBHOM XU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB U XHUMHUYECKMX peakiuili B ObiTy. [lepBas momMomp Npu XUMHUYECKHX OXOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKaollel cpeipbl (MpeaeabHas JOMyCTUMasi KOHIEHTpaLus
Beniects, nanee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpHU U3YYEHUHM XMMHUHU B 9 Kilacce OCYILIECTBISETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHH,
SABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0me ecTecTBEHHO-HAYyYHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MAaTEpUAIIbI.

®u3nka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, TIOJIYIPOBOJHUKH,
JTURJIEKTPUKH, (POTOPJIEMEHT, BEIIECTBO, TeJNO, 00bEM, arperaTHOe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KOocUCTEMa, MUHEpaJbHbIE yIOOpEeHMs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPC

12



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosan4yectBo 4yacos DJIeKTPOHHbIE dopma
HaunmenoBanmue
Ne K n (undposbie) peajnsanuun
pa3aeyioB U TeM OHTPOJILHbIE aKTHYecKHe
n/n Bcero P P oGpa3oBaTejbHbIe BOCHUTATEJILHOTO
NMporpamMmsbl padoTbI padoTbI MOTEeHUnAaJIa
pecypcsl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA YCTaHOBJICHUE
XUMUS — BaKHAS JOBEPUTECIIBHBIX
6 OTHOILUEHUHN MEXIY
00J1acTh
bubnnorexka HOK YHUHTCIICM H €10
11 €CTECTBO3HAHMS U 5 0 2 YYCHUKAMH,
= https://m.edsoo.ru/7f41837c 6
[IPaKTHYECKOI CIIOCOOCTBYIOLINX
IMO3UTHBHOMY
JIeATEIbHOCTH YeJIOBEKa
BOCHIPUATHUIO
YYaluMHUCs
TpeOOBaHU U MPOCKO
Bemecrsa u bubmmorexa LIOK yUHuTENs,
1.2 15 1 0 _ HPHBIICYEHHIO UX
XUMHYECKHE PEaKIINU https://m.edsoo.ru/7f41837c
BHHUMAaHUA K
o0cyxaeMoi Ha
ypoke UHpOpMaIiH
Hroro no pasneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

21 Boznyx. Kucnopoga. 6 0 1 bubnuoreka [JOK

' [MonsTue 06 okcuaax https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonstue o 8 0 1 bu6mmoreka [JOK

' KHUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. 5 1 1 bubmmoreka [JOK

[Moustue 00

https://m.edsoo.ru/7f41837¢c

¢dbopMupoBaHue
OTBETCTBEHHOTO
OTHOIIICHUS K
YUEHHIO,
TOTOBHOCTH U
CIIOCOOHOCTH
oOyJaronuxcs K
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OCHOBAHHUAX

OCHOBHBIE KJIaCChI

CaMOpAa3BUTHUIO U
caMo000pa30BaHMIO
Ha OCHOBE

2.4 HEOPraHUYECKUX 11 1 1 bubmorexa [JOK MOTHUBALIMH K
https://m.edsoo.ru/7f41837c
COCIMHEHU N 00y4YeHHIo U
MMO3HAHUIO
Hroro mo pazueny 30
Paznen 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucrema xummuieckux 3j1eMeHToB /. . MenaesieeBa. IIPUMEHEHUE Ha
CtpoeHue aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PEaKINU ypoxax
o HWHTCPAKTHBHBIX
[lepnonnueckuii 3aKoH bopm paBoTHI
u [lepuonnueckas YYALIAXCS: -
31 CUCTEMa XUMHYECKHUX 7 0 0 Bubmnuorexa LIOK MHTCIIICKTYaTbHBIX
' snementos JI. U. https://m.edso0.ru/7f41837¢ 1rp,
CTUMYJIUPYHOLINX
MenneneeBa. CtpoeHue [03HABATENBHYIO
aromMma MOTHUBALIAIO
IIKOJBbHUKOB
(hopmMupoBaHue
KOMMYHUKATUBHOU
KOMIICTCHTHOCTH B
o01IeHN u
COTPYAHHUYCCTBE CcO
XuMHUeCcKas CBA3b. CBEpCTHUKAMHU
3. OKHUCIUTENBHO- 8 1 0 bubnmnoreka [JOK (bopmupoBaHue
' BOCCTaHOBHUTEIIbHBIC https://m.edsoo.ru/7f41837¢c LIeI0CTHOTO
MHPOBO33pPEHUS,
peakiuu
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO pa3BUTUAL
HayKH1 u
00I11eCTBEHHOM
IMPAKTUKHU
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Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

15

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

pa3BUTHE MOPAIBHOTO
CO3HaHUS u
KOMIIETEHTHOCTH B
PELICHUH MOPAJIbHBIX
npobjeM Ha OCHOBE
JTUTIHOCTHOTO BEIOOpA
IIPUBJICUCHHE
BHUMAaHUS
HIKOJIBHUKOB K
LEHHOCTHOMY
aCIeKTy N3y4aeMbIX
Ha ypOKax sIBJICHUH,
OpraHu3alys ux
paboThI ¢
[IOJIy9aeMOH Ha
YpOKE COLIMaIbHO
3HAYUMOU
uHpOpMaIen
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9 KIIACC

N - KoumnuecTBo yacos 3 (i ) dopma
° anMMeHOBaHMe Pa3/e/ioB JIEKTPOHHBIE (HU(pOBbIE
Kourpoububle IIpakTHyeckue peansannu
n/n U TeM NPOrpaMMbl Bcero paGoTh: o0pa3oBaTe/bHbIE PeCypChl BOCIIUTATEILHOTO
NOTEeHIHAJIA
Pa3ned 1. BemecTBo U XuMH4yecKkmne peakiun noOyxaeHue
[ToBTOpEHME 1 yriyOJIeHHE BuG LOK HIKOJIBHUKOB
o nonroTexa
1.1 3HAaHUI OCHOBHBIX Pa3/eiioB 5 2 co0mmoaTh Ha
https://m.edso0.ru/7f41a636
Kypca 8 kiiacca YPOKE
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 bubmnoreka LIOK OOLICTIPUHSTBIC
' XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636 HOPMbI
MOBEJCHUS,
npaBuiia OOIICHHS
CO CTapLINMHU
(yuurensimu) u
DIIEKTPONUTHYECKAS
1.3 IH/ICCOEI/I&HI/I?I XuMudeckue 8 1 bubmmorexa [JOK i
' ) https://m.edsoo.ru/7f41a636 (IKOMBHAKAMH),
peakuuu B pacTBOpax NPHHIATIEL
yueOHO
JACUUIUTAHBI 1
CaMOOpraHU3alHuH
Hroro no pazneny 17
Pasnen 2. HemeTaJuibl M X COeIMHEHUS BKIIIOUCHHUE B YPOK
OO61mas xapakTepucTHKa MrPOBBIX - HPOLCAYP
21 4 1 Buomuorekxa HOK KOTOPBIC IIOMOTar0T
. XUMUYECKHUX AJIEMEHTOB
https://m.eds00.ru/7f41a636 ToJIepKaTh .
VIIA-rpynnsl. [anorenst MOTHBALIMIO JETeH K
2.2 OO0m1as XxapakTepucTUKa 6 0 bubnuorexa [JOK TOJLYHCHHIO  SHAHIH,
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XUMHYECKHX IJIEMEHTOB
VIA-rpynmel. Cepa u €
COCIIMHEHUS

https://m.edsoo.ru/7f41a636

OO0mast xapakTepuCTHKA

HaJaaXHUBaHHIO
MO3UTHUBHBIX
MEKINYHOCTHBIX
OTHOIIICHUH B KJlacce
OCBOCHHE

53 XUMUYECKHUX JIEMEHTOB 7 bubmuorexa [JOK conuaIbHBIX HOPM,
- . MpaBWI MOBEJACHUS,
VA-rpymmsl. A3ot, hocdop https://m.edsoo.ru/7f41a636 posteii 1 hoph
1 UX COCTMHCHUA COLMANIBHOM KU3HU B
OO0mmas XxapakTepuCTHKa prléﬂax u
coo0IIecTBax
94 XUMHYECKUX JIEMEHTOB 8 bubmuorexa [JOK B
' IVA-rpynmet. Yraepon u https://m.edso0.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Htoro no pazneny 25
Paznen 3. Metajuiibl U MX COeTMHEHMSI (hopMHpOBaHHE OCHOB
3KOJIOTUYECKON
. bubmuoreka [JOK MTOTHHCCKON
3.1 OO0I1e CBOMCTBA METAJIJIOB 4 _ KYJIBTYPBI
https://m.edsoo.ru/7f41a636 COOTBETCTBYIOMIEI
COBPEMEHHOMY
YPOBHIO
3KOJIOTHYECKOT'O
MBINIIJICHUA
¢dbopmupoBaHue
3.9 Baxunenmue MeTauisl U X 16 bubmmorexa LIOK OCO3HAHHOTO,
' COCIUHEHUS https://m.edsoo0.ru/7f41a636 YBQXHUTCIBHOTO U
JI0OPOXKENIATEITHBHOTO
OTHOIICHHUA K
JIPYyroMy 4elOBEKY,
€ro MHEHHUIO,
MHPOBO33PEHHUIO
Wroro no paznery 20
Pa3nes 4. Xumus n okpy:xapmas cpeaa HCIIOJIb30BAHUE
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41 BemecrtBa u maTepuansl B
' JKHU3HH YEJI0BEKA

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

BOCIIUTATEIbHBIX
BO3MOYKHOCTEH
conepKaHus
y4eOHOTO TpeaMeTra
4yepe3 JAEMOHCTPAIUIO
JIETSIM MIPAMEPOB
OTBETCTBEHHOTO,
IpaxIaHCKOTO
MTOBEICHUS
dhopmupoBaHue
IIEHHOCTH 37I0POBOTO
1 6e30IacHoro
o0pa3a XH3HH;
YCBOCHHUE TPaBUI
WHIWBULYAIBHOTO U
KOJUIEKTUBHOTO
6e301acHOro
IOBEJICHUS B
Ype3BbIYANHBIX
CUTYaIusX,
YIPOXKAIOITUX KU3HU
Y 3/I0pOBBIO JIIOJIEN

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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