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1. INTAHUPYEMBIE PE3YJIbTATBI OB YUEHUSA
JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pPE3ybTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€JIMHCTBE Yy4eOHOH H
BOCIIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATIU3AIMHI 00yYalOLIUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaroluxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIMpeHre onbiTa JesTeIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAcCJIeJHWI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIMeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKON, TBOPYECKOM W JIPYrUX  BUJAX
JEeSTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTU MpHU
BBIMIOJTHEHUU yYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUME M TMOCTYNKH CBOMX TOBapuIIEd C MO3ULHUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY JIJII TIOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIYyYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIC IJisi OOBSICHEHHS HaOII0IaeMbIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSATEIBHON paboThl ¢ YYeOHBIMH TEKCTaMH, CIIPABOYHOU
JTUTEpPaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOY4YeHUI0O M TO3HAHWIO, JIO003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3OBaHUIO, IMPOEKTHOM U  HUCCIEAOBATEIBCKOM



NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMpaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIaJIbHCUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWwi O€30MacHOCTH MpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOU KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUeHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yjibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHMS TNPEJAMETHBIX 3HAHUM 1O XUMHUH, OCO3HAHHBIM BBIOOP
WHJMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MPpodheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATLCS B TPO(ecCHoHaIbHOMN Cpejie;

6) 7K0JI0rH4ecKOro BOCIUTAHHUS:

9KOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
O6e3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(¢u3MuecKoMy U TICUXMYECKOMY 3/J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIyYaeMble MPU WU3YYCHUH XUMUH, IS
pEIIEHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOWIEH MPUPOIHON CPENOH, JJIs MOBBIIICHUS
YPOBHS  DKOJIOTMYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeAMETHBIX peE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAY4YHBIE TOHATUA (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE€.), KOTOPhIE
MCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU M3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIIOCTHOM
Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE eCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYISATHUBHBIC), KOTOpHIE OOeCneunBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Yy4yeOHOM
NeATEebHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue aAeicTBU:



YMEHHS HCIIOIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHHWHA: PACKPBIBATh CMBICI XUMUYECKUX TMOHSATHH (BBIACIATh MX XapaKTepPHBIC
MPU3HAKK, yYCTAHABJIMBATh B3aWMOCBS3b C JIPYTUMH TOHSATHUSMH), HCTIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUH, BHIOUPATh OCHOBAHUS H
KPUTEPHUH IS KIACCU(UKAIIMA XMUMHYECCKUX BEIISCTB M XUMHUYECKUX PEaKIUH,
yYCTaHABJIMBATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M MEXIYy OOBEKTaMHU HW3YYCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKICHHs (MHIYKTHBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKTFOUCHHS;

YMCHHE TMPUMEHATH B TIPOIECCe TO3HAHUS TOHATHS (NPEAMETHBIE W
METaInpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCTIOJIb3yeMbIEC B XMMUH,
peoOpPa30BBIBAThH IIMPOKO MPUMEHSIEMbBIC B XMMHUHU MOJICIBLHBIC MPEICTABICHUS —
XAMHYECKUH 3HAaK (CHMBOJI DJIEMCHTA), XUMHUYeCKas (opmyia W ypaBHCHHE
XUMHYECKOW PEaKIMu — MPU PEIICHUN y4eOHO-TTO3HABATCIIbHBIX 3a7a4, ¢ YIETOM
BTUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC
NPHU3HAKHA U3Y9aeMbIX O0OBCKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYECKHUX PEaKITHi,
BBISBJIATh  OOIIME  3aKOHOMEPHOCTH, IPHUYUHHO-CJICICTBCHHBIC CBSI3H U
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

BazoBble HcciienoBaTeIbCKHE TeHCTBUSA

yYMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI 1Jisi (OPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOpETeHHE OMbITa MO IJIAHUPOBAHHUIO, OPraHW3allMd W TPOBEJIEHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMeHHe HaOIogaTh 3a XOJOM Ipolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIHpOBaTh 00OOIICHUS H
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISITH OTUYET
0 MpojieaHHoM pabdore.

Pa6ora ¢ undopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUsS, CIPABOYHBIC
nmocoOus, pecypcsl WHTepHeTa), KpPUTUYECKH OIICHWBATH MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPUMEHSTh PA3JIMYHBIE METOJBI W 3ampOChl MPHU MOWCKE W OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIEAEHHOTO TUTIA, TPHOOPETEHNUE OTBITA B
00JacTH  WCTOJB30BaHUS MH(POPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJIEHNE KYJIbTYpOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANBHYIO (hOopMy TIpeacTaBiieHus WH)OpMAIUU H
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOKHBIMU CXEMaMH, IharpaMMaMu,
apyrumu popMamu rpa@uku U KX KOMOMHALUSMU;



YyMEHUE WCHOJIb30BaTh M aHAJU3UpOBaTh B Mpolecce ydyeOHOH U
HCCIIEIOBATEIBCKON NESITEIHHOCTH MH(DOPMAIIMIO O BIUSHUM TPOMBIIIICHHOCTH,
CEIbCKOI0 XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIolled MPpUpOTHOM
Cpepbl.

KoMMyHuUKaTHBHBbIE YHHBepPCAJIbHbIE YUeOHbIe T1eCTBUS:

yMEHHUs 3aJaBaTh BONPOCHl (B XoAe jauaigora U (Wiu) JUCKYCCHH) TIO
CylIeCTBY  OOCyXjgaeModW  TeMmbl, (QopMyIupoBaTh CBOM  IPEHJIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  TOJYYEHHBIE  Pe3ylbTaThl  I[MO3HABATEIILHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh MpPe3eHTAIUI0
PEe3yIbTATOB BBHITIOJIHEHUS XUMHYECKOT0 IKCIepUMEHTa (J1a00paTOpPHOTO OIbITA,
1a00paTOpHOU pabOThI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOCKTA);

yMEHHUS Y4e0HOTO COTPYJAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEILHOM W HCCIEOBATENbCKOM  JEATENbHOCTH TPU  PElICHUH
BO3HHMKAIOIIMX TPOOJEM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB U COTJIACOBAHMUSI
no3unuii (00CYXaeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JICHCTBMI, OIpeJeieHue KpPUTEpUEeB II0 OICHKE KadecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

PeryasiTuBHbIC YHHUBepCAJIbHbIC Yy4eOHbIC NeHCTBHS:

YMEHUE CAMOCTOSITENBHO OIPENENATh LENN AESTEIbHOCTH, IJIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Hanbosee 3G PeKTUBHBIE CITOCOOBI pelieHrs YICOHBIX U
NO3HABATENbHBIX 337a4, CAaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM NPU BBIIIOJHEHUM 3aJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IOJYUYEHHOTO pE€3yJbTaTa 3asBICHHON LENU, YMEHHE
UCIIOJIB30BATh U aHAJTU3UPOBATH KOHTEKCTHI, MPEIJIaraeMbI€ B YCIOBUU 3aITaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CollepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepasbHON pabdodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAaIOIMMUCA HAy4YHBIE 3HAHWSA, YMEHUS M CIOCOOBI
NEHCTBHM, crenupuyeckue I NpeaIMeTHOW obinacth «XuUMHS», BHUIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTEpIpeTaluu,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUsX.

K koHily oOydenus B 8 ki1acce npeMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX MOHSTUN: aToM, MOJEKYyIa,

XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHASE M1 HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASL aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEILIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10J151 XMMUUYECKOT0 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,



OKCHJ, KHCIJIOTA, OCHOBAHHUE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCJICHUS, XMMHYECKasi peakuus, KiacCUuPUKalUs peakiuil: peakiuu
COCMHEHUS, PpEaKIUU pa3JIOKEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
0o0OMEHa, HK30- U SHJOTEPMUUYECKHUE PEaKLIMH, TEIUIOBOM 3P(EKT peaklnu,
SIpO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHasi OpOUTa b, paguyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAs U HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas J0Jid BEIECTBa
(Mpo1eHTHAsI KOHLIEHTPAIIKs ) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSTH T MOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKWCJEHMsI  DJIEMEHTOB B  OMHApHBIX  COCJIUHCHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopmynaM, BHUJ XUMHYECKOW CBsi3u (KOBAJICHTHasT W HOHHAas) B
HEOPTraHUYECKUX COCTMHEHUSX;

packpbiBaTh cmbIci [lepuognueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBAaTh IMOHMMAaHUE NEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HUX MojoxkeHus B [lepmoamueckoil cucreme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUs], 3aKOHa ABOrajpo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio dopmy Ilepuonnueckoii
CUCTEMBbl XUMHUUYECKUX DJIIEMEHTOB: pa3iuyaTh [OHATHUS «TJaBHAs
noarpynna (A-rpymma)» u «rmob6ounas noarpymnmna (b-rpymnma)y, Manbie u
OOJbIIME TEPHOJbI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabnmune «llepuoguyeckas cucrema XuMuueckux diementoB [l U.
MeHnpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsll sapa, 001ee Yucio SJIEKTPOHOB
U pacnpeiesIeHUE UX MO IEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakluuu (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBaTH) OOLIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHUYECKUX MPEBpALICHUA B
Pa3JIMYHBIX YCIOBUSX;



® BBIUUCIATH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO H  MOJISIDHYIO  MacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHUYECKOr0o JJeMEHTa 1o Qopmyse
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
[0 YPAaBHEHUIO XUMUYECKON PEaKInU;

® [IPUMEHSITH OCHOBHBIEC ONEPALMU MBICIUTEIBHON IESITEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OIICHUE, CHUCTeMaTH3allMio, KiacCU(UKAIHUIO,
BBISIBJICHUE MPUUYUHHO--CJIIEACTBEHHBIX CBA3€U — JJIs1 U3Y4YEHUS] CBOMCTB
BCIIECTB M XMMHUYECKHX PpPEAKIUW, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAaHHUS — HAOJIOJIEHUE, W3MEPEHUE, MOJICIUPOBAHUE, DKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CledoBaThb  MpaBWIaM  MOJb30BAaHUS  XUMHUYECKOM  MOCYIOH U
nabopaTopHbIM 00OpyJOBaHUMEM, a TakXKe TmpaBuiIaM oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU TI0 BBINOJTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OTBITOB MO TOJYYCHUIO W COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJIOPOJIa M KHUCIOPOJA), MPHUTOTOBICHUIO
pacTBOPOB C OMPEACIEHHON MAcCOBOM J0Jieli pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBaTh M TMPOBOAUTHL  XUMHYECKHE  DKCIIEPUMEHTHI  TI0
pacrno3HaBaHUIO PACTBOPOB LIEIOYEH M KUCJIOT C TOMOIIBIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHUE).

K xoniy o6ydenus B 9 kiacce mpeMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl peakiusi, XUMU4YecKas CBs3b, TEIUIOBOM 3(dekT
peakuud, MOJb, MOJISPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJNEKTPOJIUTBI, JJIEKTPOJUTHUYECKAs IOUCCOLMALMS, pPEaKUUd HOHHOTO
oOMeHa, KaTauu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAHOBJICHHE,
ajoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3h (KOBaJCHTHAs, MOHHAasi,
MeTaJUIM4ecKasi), KpUCTaJUIM4ecKass pemeTKa, KOPpO3Hs METAJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakluu, MpPeAeabHO JAOMyCTHUMas
koHueHnTpauus [1JIK Bemecrtna;

® JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TU HOHSTHUS PU ONMUMCAHUM BEUIECTB U UX MPEBPALICHU;

® CMOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJi1 COCTaBieHus Gopmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

® OIpeesaTh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX PpaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K



OnpenenéHHOMY KJacCy COEIMHEHUH mo (opMmynaMm, BHJI XUMHYECKOU
CBA3M (KOBAJICHTHAsl, MOHHAs, METaNIMYeCKas) B HEOPraHMYECKHUX
COEIMHEHHUAX, 3apsiJ MOHA 10 XMMUYECKOM (opMylie, XapakTep Cpeabl B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX COCIMHEHUH, TUIl KPUCTAJUIMYECKON
PELIETKM KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €r0 ITOHMMAHHME: ONMUCHIBATh M XapaKTepU30BaTh
Tabinunyto ¢opmy llepuoanyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB:
paznuyarh TOHATUS «rJaBHas noarpymnna (A-rpynma)» U «mnoOodyHas
noarpynmna (b-rpynna)», Maneile U OoJyiblIM€ TEPHOJBI, COOTHOCUTH
0o003HaueHusl, KOTOpblE HMEIOTCS B TMEpUOAMYECKOW Tabnuie, ¢
YUCIIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHMSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOllee 4YHUCIO JJIEKTPOHOB U
pacrpesielieHue HMX 1O DJJIGKTPOHHBIM CJIOsIM), OOBSICHSATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajblX MEPUOOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKHE peakUuH (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(eKTy, M0 U3MEHEHHUIO CTEIEeHEeW OKUCIEHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOIME W cHenupUYecKue XUMUYECKUe
CBOMCTBa TIPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMNHCAHUE
IpUMEpaMU MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJUTHYECKOM JTUCCOLMALMM  KHUCIIOT,
IEJIOYEH U COJIEW, TIOJTHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMd NOHHOTO
oOMeHa, ypaBHEHHUS pEakiuid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKLUU
HOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIuii;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHU,
BO3MOXHOCTH TMPOTEKAHHUS XHUMWUYECKHX TMPEBPAIICHUA B Pa3IUYHBIX
YCIOBUSAX;

BBIYUCIIATD OTHOCHUTENBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO  MaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO »dJeMeHTa 1o (dopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJUTH PACUETHI
[0 YPABHEHUIO XUMHUUYECKOW PEAKIINH;

coOJioaTh ~ MpaBWiIa  MOJB30BaHUS ~ XUMHUYECKOW  TOCYyIOW |
nabopaTopHbiM O0OpYJOBAaHHEM, a TakXkKe MpaBWwia oOpalieHuss ¢



BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIUSMH II0 BBITIOJHEHUIO
7a00paTOPHBIX XHMHYECKHUX OIBITOB 10 TOJYYCHHIO U COOHUpaHUIO
ra3o000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIOTO ra3a);

® IMPOBOJUTH  PEAKIMH, TOJATBEPKIAIONINEC  KAYECTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMHM/I-,
uoaua-, kapoonar-, ¢ocdar-, cuiIMkKar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI W3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIWE B
BOJIHBIX pacTBOpPaX HEOPTaHWYECKHUX BEIIECTB;

® T[IPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIUTEIIBHON JEATECIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHeHHE, OO0O0O0IIeHNe, CHUCTeMaTH3allui0, BBISBICHUE
NIPUYUHHO-CIICJICTBEHHBIX CBS3€H — JIJI1 W3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHBIE METOABl TIO3HAHHS —
HAOJIIOJICHHE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMEHT (pCaJIbHBIN U
MBICJICHHBIMN ).

2. COOEP)KAHUE YYEBHOT' O ITIPEJIMETA
8 KUIIACC

IlepBoHaYanbHbIC XUMHYECKHE TOHATHS

[Ipeamer xumun. Ponb XuMuUM B KU3HU 4YellOBEeKa. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSIHHE
BeecTB. [loHsATHE O MeTOomaxX MO3HAHUA B XMUMHUU. YHCTbIE BEIIECTBA U CMECH.
Crnioco0sI pa3jeneHus cMecen.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE »HieMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOkKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opMyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENIbHAs aTOMHasi Macca.
OTHOCuTENnbHAs MOJIEKYIJIsIpHAas Macca. MaccoBas 10Js1 XUMUYECKOr0O 3JIEMEHTa B
COEIMHEHUHU.

KommuectBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBs3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacu€ter mo Qopmymnam
XUMUYECKUX COCTUHEHUM.

®u3nuecKue U XMMUYECKHUE SIBIICHHS. XUMHUUYECKasi pPeakiusl U €€ MpPU3HAKHU.
3aKOH COXpaHEHUS MacChl BEMIECTB. XUMHUYEeCKHWe ypaBHeHwms. Kmaccudukamms
XUMUYECKUX peaKkuid (COeAUHEHHUs, pa3JI0KEHHUs, 3aMEIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0W, mpaBuiaMu paboThl B 1abopaTopuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHbIM O00OpPYJOBAHUEM, U3YUEHHUE U OMUCAHUE
du3MYeCKUX CBOMCTB O0O0pa3lOB HEOPTaHMYECKUX BEUIECTB, HAOJIOJCHUE



¢u3nueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIIKE,
KUIICHUE U KOHJACHCAIMS BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIIOTOM) sSABJICHUM, HAOIIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHHUS XUMHUUECKUX peakiuil (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHUIIA
meau (1) mpu HarpeBaHuM, B3aMMOACHCTBHE kejie3a ¢ pactBopoM conu meau (11),
M3YUYEHUE CIOCOOOB pa3/ICNICHUs] CMECEil: ¢ MOMOIIbI0 MarHuta, (puibTpoBaHHUE,
BBITIAPUBAHUE, JUCTUIUIIIUS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH MOBAPEHHOMN
coyii, HaOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJICHHS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3/IaHHE MOJEIEH MOJEKYI
(1apocTep KHEBBIX).

Baxueiiiue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopon — 37a€MEHT U MpoCToe
BemecTBo. HaxokneHwe kuciaopoja B mnpupoje, (GU3HMYECKUe W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenue xkucnopoga. CrocoOsl
MOJIYYEHHUsI KHUCIIOpoJia B JabopaTopud U MPOMBIIUICHHOCTH. KpyroBopoT
Kuciaopoaa B npupojie. O30H — altoTponHas MOAUGPUKALIMS KUCIOPOIa.

TennoBoil 3PheKT XUMUYECKOW peakIuu, TEPMOXMMHUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHUe
BO3/yXa, yCUJIEHWE TapHUKOBOTO A (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHT M mpoctoe BemiectBo. HaxoxkneHue Bopopoaa B
npuponae, (GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI
nosryyeHusi. Kuciaotsl u conu.

MonspHbiii 00BEM ra3oB. Pacy€Thl M0 XMMHUYECKUM YpaBHEHHUSIM.

duznueckue CcBoMCcTBa BOAbL. Boma Kkak pacTBoputenb. PacTBOpBHI.
HacelilieHHble 1 HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPHMMOCTH BELIECTB B BOJE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BO/Abl. OCHOBAaHMUSI.
Ponp pacTBOpOB B mpupojsie U B )KHU3HU 4esnoBeka. KpyroBopoTr Boabl B mpUpPOJE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa U OUKUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmuecknx coemuHenuit. Oxcuanl. Knaccudbuxarms
OKCHJIOB:  coyieoOpasyromiye (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbie) W
HeconeoOpasyromue. Homenkiatypa okcumoB. Dusnueckne W XUMHYECKHE
CBOMCTBa OKCUJIOB. [loydyeHne OKCHIOB.

OcunoBanusi. Knmaccudukanus ocHOBaHW: WIENOYM W HEPACTBOPHMBIC
ocHoBaHMs. HomeHkiatypa ocHoBaHui. PHU3WYECKHE W XUMHYECKHE CBOMCTBA
ocHoBaHui. [lonyyeHne ocHOBaHM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusndeckue u
XUMHAYECKHE CBOMCTBAa KHUCJIOT. Pan aktuBHocTH MetaiuioB H. H. bekerosa.
[Tony4yeHune KucIor.

Commu. Homenknatypa cosieii. uzndeckue u XMMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue comeil.



['eHeTnueckas CBsI3b MEXKY KIIACCAMU HEOPTAHUYECKUX COCUHEHUMN.

Xumuueckuit IKcnepumenm:

Ka4€CTBEHHOE OMPEIECICHUE CONCPKAHUS KUCIOPOIa B BO3/IyXE, MOIYyUYECHUE,
coOupaHue, paclo3HaBaHWE UM W3YyUYEHUE CBOMCTB KHUCIOPOJa, HaAOIIOJEHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBHS BO3HMKHOBEHUS U
MpeKpalleHusi TopeHus (moxapa), O3HAKOMJICHHE C oOpas3laMu OKCHUIOB U
OMHMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE U H3yUYCHHE
CBOWCTB BOJOpoJia (TOopeHue), B3aumMojeicTBue Bojopona ¢ okcuaoMm meau (I1)
(BO3MOYKHO HCIIOJIb30BaHUE BUEOMATEpPHUAIOB), HaOJIOAeHUE 00pa3I0B BEIECTB
KOJIUYECTBOM | MOJb, HUCCIEIOBAaHHWE OCOOEHHOCTEW PACTBOPEHUS BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJIECHUE PACTBOPOB C OMPEACIEHHOU
MAaCCOBOM JI0JIEM PaCcTBOPEHHOIO BELIECTBA, B3AMMOJIEMCTBUE BOJIbI C METALUIAMHU
(HatprieM ©  KaubleM) (BO3MOXXHO  HCIOJB30BaHUE  BUECOMATEPHUATIOB),
UCCIeIOBaHWE OOpa3loB HEOPTaHMYECKUX BEIISCTB PA3JIMYHBIX KJIACCOB,
HAOJII0/IeHNE U3MEHEHHSI OKPACKH MHIMKATOPOB B PACTBOpPAx KHUCJIOT U IIEJIOYEH,
uzydeHue B3ammojencTBusi okcunma menu (ll) ¢ pactBopom cepHOM KHCIOTHI,
KUCJIOT C METaJIaMH, PEaKIUui HEeUTpalIn3aiuu, MOJy4eHUEe HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjia JAPYTUM U3 PacTBOpa COJIM, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a/ad MO TeMme «BaxHelmune Kiacchl HEOPraHUYECKHX
COEIMHEHUI.

IMepuonuyeckuin 3axkoH u Ilepuoaumyeckass cucTeMa XUMHYECKHUX
ieMenToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHUT

[lepBbie TOMBITKH KIAacCH(UKAIMK XUMUYECKUX dyeMeHToB. [lonsTue o
IpYIIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M IIEJTOYHO3EMEIbHBIE METAJIbI,
raJIOTeHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(PpOTEPHBIE OKCUIBI
U TUAPOKCUJIBIL.

[Tepnoanueckuit 3akoH. [lepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuomnas u  JiIMHHONEpuomHass  (HOpMBI
[Tepunonnueckoit cuctembl xumuueckux 3neMeHToB J[. 1. Menneneea. [lepuoast
n rpynnel. dOuzndeckuil CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB NEpUOJa U
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHbIX sifiep. M3oromnbl. Dnexkrponsl. CTpoeHue
AJEKTPOHHBIX  000JIOYEeK aToMOB TMepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[lepuonnueckorn cucrtemsl [[. M. MenneneeBa. XapakTepuUCTHKAa XUMHUYECKOTO
3JIEMEHTA IT0 ero nosnoxxeHuro B [lepuonnueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUTMYECKUX U HEMETANIMYECKUX CBOMCTB MO IrpyMnmnaM U Nepuoiam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckor CUCTEMbI XUMUYECKUX
3JIEMEHTOB Il pa3BUTHs Hayku W mpaktuku. J[. WM. MenneneeB — y4y€Hbld U
IpaKJIaHHH.



Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAss U HETMOJSIPHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBS3b.

Crenenp  okucieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Tpouieccrl OKUCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuiit IKCnepumenm:

u3y4yeHrne o0paslioB BEHIECTB METAIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LMHKA C PACcTBOPaAaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Meoscnpedmemmnuie ceéa3u

Peanuzamusa MeXnpeaMETHBIX CBSI3€HM MPU HM3YYEHUM XMMHUU B 8 Kiacce
OCYIIECTBIISICTCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX E€CTeCTBEHHO--HAYYHBIX
MOHATHM, TaK YU MOHSATUMN, SIBJIAIOLIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSATUS: HAy4YHBIM (PakKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaliu3, CHUHTE3, Kiaccu(uKalus, TEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHU]I,
M30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIECTBO, TEO,
00bEM, arperaTHOe€ COCTOSIHHME BEIIECTBA, a3, (U3WUYECKHUE BEIMYMUHBI, €IUHHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIE MOPOIHI,
MOJIE3HBIE UCKOMaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsl peaKIus

[Tepnonnueckuit 3akoH. [lepruoanyeckast cucTteMa XMMHAYECKUX JIEMEHTOB [l.
N. MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TEPUOJOB, Kajaus, KaJIbIUd U HUX
COCJIMHEHUH B COOTBETCTBHHM C IIOJIO)KEHHUEM 3jeMeHTOB B Ilepmognueckoit
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BellecTBa: BUJIBI XUMHYECKOM CBA3U. THIBI KPUCTAINYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIA KPUCTAJIIMYECKON PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XUMHUUYECKUE
CBOMCTBa BEMIECTB, OTHOCSIIIMXCS K PA3JAYHBIM KJIACCAM HEOPraHUYECKHUX
COCJIMHECHUH, TCHETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukarus XuMUIeCKUX peaKIuil 1Mo pa3auyHbIM NpU3HaKaM (110 YUCITY
M COCTaBY YYacTBYIOIIMX B pPEaKIMU BEIIECTB, IO TeIioBoMy 3¢dekTy, mo
W3MEHEHHUIO CTEICHEH OKUCIICHUS XHMHYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH, IO



Y4aCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonstue o ckopocTH xumudeckoil peakuuu. IloHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHE 0 TOMOT€HHBIX M IeTePOTrCHHBIX
peakuusax. [lonarue o karanusze. [loHATHE O XMMHUUYECKOM paBHOBECHHU. DAKTOPBHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU U TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  AJIEKTPOHHBIM  OanaHc
OKHCIUTEIILHO-BOCCTAHOBUTEIILHOM peaxkuum. CocraBnenue ypaBHEHUI
OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMA € HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3IEKTPONTUTUUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALIMM BEIIECTB C Pa3IMYHBIMU BUIAAMHU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1abble dJIEKTPOJIHTHI.

Peakiiuu nonHoro ooMeHa. Y clioBUsl MPOTEKAHUS PEeaKIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHUs peakuuii. CBOWCTBAa KHUCIIOT,
OCHOBaHMUW W COJIe B CBETe TMPEJACTABICHUNH 00 DJICKTPOJIUTHYECCKOMN
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJECIISIMH KPHUCTAIUIMYECKUX PEMIETOK HEOPraHHMYECKUX
BEI[ECTB — METAUIOB M HeMeTauioB (Tpadura W anamasa), CIOKHBIX BEIIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUH
OT BO3JEHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEMIECTB, IMpPOLECCA JIUCCOUMALMM KHUCJIOT, IIEJI0YEd U COJIEH
(BOBMOHO  MCIIOJIb30BAaHME BUJIEO MaTEpPUANIOB), IMPOBEIACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKM  TNPOTCKAHWS  pEaKIuid  HOHHOTO  OOMEHa
(oOpazoBaHMe oOcajka, BBIJICICHHE Ta3a, oO0pa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIMUX — MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiuyd pas3joKeHHUs, COSUHEHMS), PaClo3HABaHUE HEOPraHUYECKUX
BEIIECTB C MOMOIIBKD KAYE€CTBEHHBIX pEaKIMid HAa HOHBI, PEUICHUE
AKCIEPUMEHTAIIBHBIX 3a7a4.

HeMeTasjibl M X COeTUMHEHUS

OO6miass XapakTepucTHKa TanoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHrne M (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHYECKHE CBOWMCTBA Ha IpUMEpPE  XJopa
(B3auMOJICCTBHE C MeETAJUIaMH, HEMeTallJlaMH, IIejdo4amMu). XJIOPOBOJAOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYeHHE, NMpuMeHeHue. JlelicTBue
XJopa U XJIOPOBOJAOPOJa HA OpPraHU3M YeJIOBEKa. BaxkHeulue XJIOpHABI U HX
HAaXOXJICHHUE B IPUPOJIE.

O6mas xapaktepuctuka 3memMeHTOB VIA-rpymnnbl. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIC CTeleHW okucieHus. CTtpoeHue n (PuU3MYECKHE CBOMCTBA



MIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMKM KHCIOPOJa
U cepbl. XUMHUYECKUE CBoMcTBa cepbl. CepoBOIOPOA, CTPOEHUE, (PUBHYECKHE U
XUMHYECKUe cBOMCTBA. OKCHUIBI cepbl Kak MPEACTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHass kwuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIHME  Kak
MpeACTaBUTENsl Kjacca KHCIOT U crenuduueckue). XUMUYECKUE PpEeaKInH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHUs CEPHOM KHUCITIOTBHI.
IIpumenenue cepHoit KucaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKkuus Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYKAIOIIEeW Cpeibl COECIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrtepuctuka 3neMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
duznueckre u XuMuyeckue cBoiictea. KpyroBopotT azora B mpupojae. AMMUaK, ero
¢usznueckre U XMMHUYECKUE CBOMCTBA, MOJdy4YeHue U npuMenenne. Cou aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (PU3MUecKHe U XUMUUYECKHE
cBoiicTBa (0OIlIMe Kak TMpeJCTaBUTENS Kiacca KUCIOT M crenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MUHEPAIbHBIX
ynoopeHuii. XUMHUYECKOe 3arpsi3HEHUE OKPYXKAIolel cpeibl COSTUHEHUSIMU a30Ta
(KUCIOTHBIE NTOKAM, 3arpsi3HEHHE BO3/AyXa, MOYBbl W BoAo&MOB). docdop,
ajoTponHeie Moaudukanuu (ochopa, puzmyeckne M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapakrtepuctuka smeMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUM  OKHUCIEHHS.  YTIEpOoHd,  aUIOTPOIHBIE
Monu(UKAlMK, PACHPOCTPAaHEHHE B Mpuponue, (HU3NYECKUEe U XUMUUYECKHE
cBoiicTBa. Ancop6musi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
¢uznueckne W XUMUYECKHE CBOWMCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
MOJlyYeHUE U MpPHUMEHEHHe. DKOJIOTHUYECKHEe MPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yrieponaa (IV), rumore3a rio0adbHOr0 MOTEIUICHUS KIMMAaTa, TapHUKOBBIN
addekr. YronpHas KUCIoTa U €€ COoNM, NX (PU3HUCCKUE U XMMHUYCCKUE CBOMCTBA,
noixyyeHne W npuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

IlepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHble HMCTOYHUKKA YTIIEBOJOPOAOB (Yroib, NTPHPOAHBIA Ta3, HedTh),
MPOAYKTHl UX TepepadoTKu (OEH3MH), UX POJib B OBITY W HPOMBILIIJICHHOCTH.
[lonsiTue 0 OMONMOTUYECKH BAXKHBIX BEIIECTBAX: )KUPaX, OCJKaX, YriIeBoJax — U UX
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHUN.



KpemHuii, ero ¢usnueckue M XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHelIne cTpouTeabHbIE MaTepHalibl: KEpaMUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCIOJIb30BaAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
POBEICHUE KAUYeCTBEHHBIX PEAKIMM Ha XJIOPUA-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakaronue (PU3NUECKUe M XUMHUYECKHE CBONCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpHuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W e€  CcOoeqUHEHUSIMHU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJIOICHUE TIpoIiecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakinK Ha Cynbdar-
WOH W HaOJIOJICHHE Mpu3HakKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a3oTHBIX U (PocPOpHBIX ya0OpeHUid, MOTydeHHE,
cobupaHue, paclio3HaBaHWE W M3YYCHHUE CBOWCTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHUS U (pocdaT-uOH U U3yYeHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEIbIO
(BO3MOKHO HCTIOJIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHUE MoJieren
KPUCTAJUTMYECKUX PEMETOK anmasa, rpadwura, QyiepeHa, O3HAKOMIICHHE C
IIPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM H
YCTPOWCTBOM TPOTHUBOTasa, MOJydeHUE, COOMpaHHE, paclo3HABAHUE M H3YYCHHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakKIuii Ha KapOOHAT W
CUIMKAT-UOHbBl W HW3y4YE€HHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBbHBIX
3a7a4 1o teMe «BaxHenmme HeMeTaxIbl U UX COCAUHEHUS».

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmogmueckon cucreme xumudeckux snemeHtoB . W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METAJUIMYECKas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUH  Psif
HaMpsHKeHU MeTamioB. Ousndeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO0mme
CrocoOBl  TIONy4YeHUs] MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[Ilenounble MeTauibl: noJjiokeHue B [lepruoamyeckoil cucremMe XMMUYECKHUX
snementoB JI. M. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HAaXOXJECHUE B MPUPOJE.



dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl U
TUAPOKCUABI HAaTpusi M Kanud. [IpuMeHeHue IIeNOYHBIX METAVIOB U  UX
COCIMHECHUMN.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB [[. 1. Menneneesa, ctpoenue
MX aTOMOB, HaXOXJeHUE B Ipupoje. Pu3ndeckre U XUMHUIECKUE CBOMCTBAa MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblusd (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnOMUHMI: NI0JIO)KEeHUE B [leproanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B npupone. duszuyeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XMMHUYECKUX 3IeMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCcnepumenm:

O03HAKOMJICHHE C oO0pa3llaMud METaUIOB M CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMM, M3Yy4YEHUE  PE3YJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIMSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEOBAaHNE CBOWCTB KECTKOW BOJIbI, MpoOLIEcca TOPEHUS KeJe3a B KUCIOPOIE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U ONMKCAHUE MIPOLIECCOB OKPAIMBAHHUS
IUITaMEHW HMOHAMM HaTpus, Kajausg ¢ Kajdblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCIe0BaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUAPOKCUJA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/a4 Mo TeMe «BakHeilue
METaJUJIbl U KX COEAUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B NOBCEIHEBHOM XHU3HHM YEJIOBEKA. be3ornacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYEeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

M3yueHue o0paslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepualbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI Yepe3 HCIOJIB30BaHUE KaK OOIIHMX eCTEeCTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEPUOJUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMartepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKHY, JWDJCKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTE3, NBIXaHHWE, OWocdepa, PKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



3. TemaTuueckoe IJIAHUPOBAHUE

8 kiacc 68 uacos

Paszpnen Koum Tembl. XapakTepucTHKA OCHOBHBIX BUI0B OcHoBHBIE
yecT NAeATeJbHOCTH 00y4arolerocsi HANIPABJICHUSA
BOYA BOCIIMTATEIbHOM
OcHoOBHOE coep:kaHue TeM
COB AeATeTbHOCTH
IlepBOoHaYaJIBHBI 21 [Ipeamer xumuu. Tena u BemectBa. OcHOBHBIE | PasnmnuaTe nmpeameTs H3ydeHus 1.I'paxxnanckoe
€ XUMHYeCKHue METO/Ibl TIO3HAHUS: HA0JI0IeHNE, U3MEPEHHE, €CTCCTBCHHBIX HaYK. BOCIIUTAHHE
MOHSITUS JKcriepuMeHT. Oru3ndecKkne 1 XUMUYECKUE HabmronaTh cBoOiicTBa BELIECTB U UX 2.IlarpuoTrueckoe

ssBiieHus. Yuctele BemecTsa U cmecr. CriocoObl
pazaenenus cmeceid. AtoM. MoJiekyna.
XUMHAYECKUH 3JIeMEHT. 3HaKM XUMUUECKHX
aneMeHTOB. [IpocThie U clIOKHBIE BEIIECTBA.
BanenTtHOCTh. 3aKOH HOCTOSHCTBA COCTaBa
BelecTBa. Xumudeckue Gopmyssl. MHIEKCHI.
OTHOCHUTENBHAS ATOMHAS U MOJICKYJISIpHAS
Macchel. MaccoBast 101 XUMHUYECKOTO
JJIEMEHTa B COCIMHCHUH. 3aKOH COXpaHEHUS
Macchl BellecTB. XUMHYECKUE yPaBHEHUSI.
KosddutmenTsl. YcnoBus 1 npusHaKu
MPOTEKAHUS XUMUYECKUX peakiuii. MoJb —
eMHUIA KOJIMYecTBa BeniecTBa. MousgpHas
macca.

M3MEHEHUS B X016 XUMHUYCCKUX PEAKIIH.
YuuThbcs MPOBOAUTH XUMHUUECKUI
9KCIIEPUMEHT.

CoOmroaTh IpaBuiIa TEXHUKH 0€30MMaCHOCTH.
Oka3bIBaTh MEPBYIO MTOMOIIb ITPU
OTpPABJICHHSX, 0’KOTaX U TPaBMax, CBA3aHHBIX
C PEaKTUBAMH M JIAOOPATOPHBIM
00opynoBaHuEM.

3HaAKOMHUTHCS C JTaOOPATOPHBIM
000pynoBaHuEM.

W3ydath cTpoeHue miaMeHu, BbIIBUTas

TUIIOTE3bI U ITPOBEPAA UX SKCIICPUMCHTAJIBHO.

Paznn4yaTh MOHATHSA «UHCTOE BEIIECTBOY» U
«CMECH BCUICCTB».
YMeTh pa3acisiTb CMECH MCTOIaMU

BOCIIUTAHUE U
dbopmMupoBaHue
poccuiickon
UJECHTUYHOCTH
3.JlyxoBHOE U
HPABCTBEHHOE BOCIIMUTAHUE
IeTer Ha OCHOBE
POCCUMCKUX
TPAAUIIMOHHBIX EHHOCTEHN
4.3creTnyeckoe
BOCIIUTAHHE

S.1leHHOCTH HAYYHOTO
MO3HAHUS

6.Duznyeckoe
BOCIIUTAHUE U




IIpakTH4yeckune padoThI:

1.JJaGopaTopHOE 000PYIOBaHKE U TIPUEMBI
oOpamienust ¢ HuM. [IpaBuia 6e3omacHoi paboOTHI B
XUMUAYECKOU 1ab0paTOpHH.

2.0uucTKa 3arpsA3HEHHON TTOBAPEHHOM CONH.
3.Ilpu3Haku NpoTeKaHUsT XHMUYECKUX PEaKIIHH.

JlaGopaTopHble onbIThI. 1.PaccMOTpeHue BelecTB
C pas3/INYHbIMU (I)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMHU.
2.Pa3nenenne cMecH ¢ TOMOIIBIO0 MarHUTa.
3.IIpumepnl GU3NUSCKUX U XUMUYCCKUX SIBIICHHUH.
4.03HaKOMJIEHHE ¢ 00pa3liaMy MPOCTHIX (METaJLTBI
u HeMeTaJ'UIBI) " CJIOKHBIX BEUICCTB, MUHCPAJIOB U
TOPHBIX IIOPOA.

5.Paznoxenne ocaoBHoro kapoonarta meau(1l).

6. Peakiius 3aMeIIeHUsT MU JKEIE30M.
Pacuérnrle 3amaun.l. Beruncnenne oTHOCUTEND-
HOW MOJIEKYIISIPHOM Macchl BelIecTBa o (hopmyie.
2. BeruncieHre MacCOBOM JI0JIM 3JIEMEHTa B
XUMHYECKOM COeTUHEHHH. Y CTAHOBJIEHUE
TIpOCTEHTIIeH (OPMYITBI BEIIECTBA IO MACCOBBIM
JIOJISIM JIEMEHTOB

OTCTauBaHUs, QUIBTPOBAHUS U
BBITIAPUBAHUS.

Paznuuath Qusnueckue U XuMU4YeCKHe
SBJICHUS.

OnpenensTs NpU3HAKU XMMUYECKUX pPEeaKLUi.
QDUKCHPOBATH B TETPAIN HAOIIOJacMbIe
IIPU3HAKY XUMHUYECKUX peakunii. Pasmmyars
MOHSITUS «aTOM,

«MOJIEKYJa», «XUMHYECKUH DIIEMEHT,
«HOH», «AIEMEHTAPHBIEC YACTULIbI».
Paznuuare noHsATHs «BeElecTBa
MOJIEKYJIIPHOTO CTPOCHHSI» U «BELIECTBA
HEMOJIEKYJIIPHOTO CTPOCHHUSI.
PopMynHpoOBaTh ONPEACICHUE TIOHATHS
CKPHUCTALIINYECKNE PEIIETKIY.
OOBACHATH3aBUCUMOCTD CBOICTB
BEIL[ECTBA OT TUIIA €r0 KPUCTAININYECKOU
PEIETKMU.

Onpenenatb OTHOCUTENBHYIO aTOMHYIO Maccy
3JIEMEHTOB U BaJEHTHOCTH 3JIEMEHTOB B
OMHAPHBIX COCTUHEHUSX.

Onpenensath COCTaB MPOCTEUIIHUX CO-
€IMHEHUH [0 UX XUMUYECKUM (Op- MyJIaM.
CocTtaBisaTh GOopMyJIbl OMHAPHBIX
COCIMHEHUH 10 U3BECTHOM BAJICHTHOCTH
3JIEMEHTOB.

N3006paxaTh npocTeniine XuMHIeCKIe
pPEaKLHH C IIOMOIIBI0 XUMUYECKUX
YpaBHEHUH.

Paznnuarh MOHATUS «MHACKC» U
«K02(DPUIIMEHTY»; «CXeMa XUMHUYECKOU
peakuum» U «ypaBHEHHE XUMHUUYECKOU
peakuum.

PaccunThIiBaTh OTHOCUTENIBHYIO

(dbopMHUPOBaHHE KYIILTYPhI
3JI0POBBSI

7. TpynoBoe BOoCIUTaHUE
1 1po¢eccuoHaIbHOE
caMmooTIpeieieHre
8.0komoruueckoe
BOCIIMTAHHUE




MOJIEKYJISIPHYIO Maccy 1o ¢popMynam
BellecTB. PaccunThIBaTh MaCCOBYIO 0O
XMMHUYECKOT'O JIEMEHTA B COETUHEHUH.
YcranaBnuBath npocrennine GopmyIibt
BELIECTB [10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.
[Tonb30BaThCs MHGOPMALIHEH U3 IPYTUX
VCTOYHUKOB JJIs1 IOJTOTOBKU KPaTKUX
COOOLICHUH.

['oTOBUTH Npe3eHTaluu Mo TeMe

Kucaopon.
Bonopon

Kucnopoa — xumMuyeckuii 3J1€MEHT U IPOCTOe
BerecTBo. O30H. CocTaB Bo3myxa. OuU3nUECKue U
XHUMHYECKHE CBOMCTBa Kucinoposa. Ilonydenue u
MpUMEHeHHe Kucioposa. TennoBoii ap ekt
XUMHYecKuX peaknuil. [lonarue 06 3x30- u
IHAOTEPMHUUECKUX peakiusax. Bogopox —
XUMHUYECKUHN 3JIEMEHT U MPOCTOE BEIIECTBO.
DuU3NYECKNE U XUMHUYECKHE CBOMCTBA BOJIOPO/IA.
[Toyuenne Bogopona B tabopatopuu. Ilomyuenue
BO/IOPO/a B MPOMBIIUIEHHOCTH. [IpuMenenne
Boziopona. 3akoH ABoraapo. MoispHBIH 00heM
ra3zoB. KauecTBeHHbIE peakiiy Ha Ta3000pa3HbIe
BemecTBa (Kuciaopo, Bogopon). O0neMHbIE
OTHOIIIEHUS TAa30B MPY XUMUYECKUX PEAKIUIX.
JlabopaTopHbie ONBITHI.

7. O3HakoMIIeHHE ¢ 00pa3amMu
okcu10B8.BzaumoielicTBre BOJIOPO/Ia C OKCHUIOM
memu(11)

IIpakTHyeckue padoThI:

4.ITomy4yeHue KACIOPOa U U3yYEHUE €TO CBOKCTB.
5.I1ony4yenue BoIOpOAa U U3y4YEHUE €TO CBOKUCTB.

HccenenoBaTe CBONCTBA U3y4aeMbIX BEILIECTB.
Hab6mronate puzndeckue u XuMU4YeCcKue
MIPEBPAICHHUS H3yIaeMbIX BEIIECTB.
Pacrio3HaBaThk OMBITHBIM ITyTEM KHUCIOPO/I.
OnuceIBaTh XUMHYCCKHAE PEAKITHH,
HaOJIro1aeMble B X0J1e IGMOHCTPAIMOHHOTO U
71a00paTOPHOTO IKCIIEPUMEHTA.

Jlenathb BBIBOJIBI M3 PE3YJILTATOB
MPOBEAEHHBIX XUMUYECKHUX OTIBITOB.
VY4acTBOBaTh B COBMECTHOM OOCYKICHUH
PE3yNIbTaTOB OIBITOB.

Oxka3bIBaTh MEPBYIO MOMOIIb PU
OTpaBIIEHUSX, O’KOTaxX U TpaBMax, CBS3aHHBIX
C peakTHBaMH U J1a00paTOPHBIM
000pyTIOBaHHEM.

CoctaBasaTb pOpMYIIbI OKCHIOB MO U3BECTHOM
BaJICHTHOCTH JIEMEHTOB. 3aIHChIBATh
pOCTEHINe ypaBHEHUSI XUMUYECKUX
peaKIuid.

[Tonb3oBaTbes nHGOPMaLMe U3 APYrux
MCTOYHUKOB JJIsl HOJTOTOBKU KPATKUX
COOOILLIECHU.

['OTOBUTH NMPE3EHTAIMH 10 TEME.
HccnenoBaTh CBOMCTBA N3y4aEMBIX BEIIECTB.
Habmonate ¢usznueckne 1 XMMUYECKUe

1.I'pasktaHCKOE BOCIIUTAHHE
2.IlarpuoTnueckoe
BOCIIMTAaHUC U
(hopMHUpOBaHUE POCCUICKON
NIACHTUYHOCTHU
4.9cTeTN4ecK0oe BOCITUTAHNE
5.1leHHOCTH Hay4yHOro
IIO3HAHUA

6.Du3nIecKOe BOCTIMTAHUE
u  (QopMHpOBaHUE
KYJIBTYPBI 3I0POBbS
7.TpynoBoe BOCHIHUTaHUE
1 IpO(eCCHOHATILHOE
camooripesiesieHu e
8.0OKomornyeckoe
BOCITUTaHUE




IpEeBpaIleHNs U3y4aeMbIX BEIIECTB.
OnwuceIBaTh XUMUYECKHE PEAKIINH,
HaOII01aeMbIe B X0JI€ IEMOHCTPALMOHHOTO U
1a00paTOPHOTO IKCIIEPUMEHTA.
Pacnio3naBatk OMBITHBIM TYyTEM BOJOPO/.
CoOmroaTs paBuiia TEXHUKH O€30TaCHOCTH.
Jlenatb BBIBOJIBI U3 PE3YJIHTATOB
MPOBEIEHHBIX XUMUYECKHUX OITBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYKICHUU
Pe3yJIbTaTOB OIIBITOB.

3anmuchIBaTh MPOCTEHININE YpaBHEHHS
XUMHYECKUX PEAKIIUH.

[Tosnb3oBaTbes nHGOPMaLUER U3 APYrux
WUCTOYHHUKOB JJIs TIOJITOTOBKH KPATKUX
COOOIIEHN.

["'OTOBUTH MpE3EHTAINH TT0 TEME

Boaa. PacTBopsl

25

Bona B mpupose. KpyroBopot BojsI B
npupoje. Pu3nyeckne U XUMUYECKHE
cBoiicTBa BoJibl. PacTBopbl. PacTBOpMOCTH
BellecTB B Bojie. KoHIleHTpanys pacTBOPOB.
MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA B
pacTtBope.

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEOUHEHUN

Oxkcunpl. Knaccudukamnus. Homenknarypa.
@u3nyecKue CBOMCTBA OKCUI0B. XUMUYECKUE
cBOlCTBA OKCHIOB. [losyuenue u npuMeHeHue
okcusoB. OcHoBanus. Knaccuduxarusi.
Howmenknarypa. ®dusunyeckue cBoicTBa
ocHoBaHui. [losmyueHne ocHOBaHU.
XUMHAYECKHAE CBOMCTBA OCHOBaHUN. Peakiius
HenTpanuzanuu. Kucnotsl. Knaccuduxarms.
Howmenkinarypa. @usnyeckue cBOMCTBa
kuciot.Ilonydyenre u npuMeHeHne KUCoT.

UccnenoBaTh CBOMCTBA U3y4aeMbIX BEIIIECTB.
HabGmronath ¢pu3nveckue 1 XUMHUIECKUE
MIPEBPAILICHUS U3y4a€MbIX BEIIIECTB.
OnuceiBaTh XUMHYECKUE PEAKIUH,
HaOJII01aeMbIe B XO/I€ IEMOHCTPAIMOHHOTO H
71a00paTOPHOTO IKCIIEPUMEHTA.

JlenaTh BBIBOABI U3 PE3YJILTATOB
MPOBEIEHHBIX XUMUUYECKUX OMBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYXICHUHU
pPEe3yJAbTAaTOB OMBITOB.

3anuceIBaTh IPOCTEUILINE YPABHEHUS
XUMHUYECKUX PEaKIIUH.

BrIuncaste MaccoByrO 10JI0 paCTBOPEHHOTO
BEILIECTBA B paCTBOPE, MAacCy paCTBOPEHHOTO
BEIIIECTBA U BOJBI JIsl IPUTOTOBJICHUS
pacTBoOpa ONpeaenEHHON KOHIEHTPALUH.
['oTOBUTBH pacTBOPHI C ONPEIEAEHHOMN
MAaCCOBOM JI0JIEW pacTBOPEHHOTO BEMIECTBA

1.I'paxxmaHckoe BOCIUTaHUE
3.JlyxoBHOE 1 HPAaBCTBEHHOE
BOCIIUTAHUE JIETEH HA OCHOBE
POCCHUHCKUX TPaaAUIIHOHHBIX
LIEHHOCTEN

4.3cTeTndyeckoe BOCIIUTaHUE
5.1leHHOCTH HAay4YHOrO
TTO3HAHW

6.Dusnyeckoe BOCIUTAHIE
1 (opMHpOBaHHUE
KYJIBTYPBI 3/I0POBBS
7.TpyoBO€  BOCIHTAHHE
1 PO eCCHOHATTEHOE
caMoomnpeieNIeHIe
8.OKonoruyeckoe
BOCIITaHUE




XHWMHUYECKUE CBOMCTBA KUCIIOT. IHAMKATOPBI.
N3meHeHne oKpacku UHAUKATOPOB B
pasmuunbix cpenax. Comu. Knaccudukarms.
Homenknarypa. ®@usndeckue CBONCTBA COJIEH.
[Tony4yeHnue U npuMeHEHNe COJIEH.
XUMHUYECKUE CBOMCTBA coyiell. I 'eHeTnueckas
CBSI3b MEXK/Yy KJIaCCAaMU HEOPraHMYECKUX
coequaenuit. [Ipo6iema Ge3omacHoro
HCII0JIb30BAHUS BEIECTB U XUMUYECKHUX
peakuuii B TOBCEIHEBHOM KW3HU. TOKCHUYHBIE,
rOpIOYME U B3PHIBOOIIACHBIE BEIIECTBA.
briTOBas XumMuyeckasi r[paMOTHOCTb.

JlabopaTopHble ONbITHI.

9. OnbIThI, HOATBEPKAAIONINE XUMHUECKHE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBaHHH,
aM(OTEPHBIX TMAPOKCUIOB U cojieli PacuéTHbie
3aavyu.

1.HaxoxmeHne MaccoBoi JOJIM pacTBOPEHHOTO
BEIIleCTBa B PacTBOpE. 2.Breruncnenue
MaccChl PaCTBOPEHHOTO BEIIECTBA U BOJBI JUIS
MPUTOTOBJICHUS PACTBOPA OMPEETEHHON
KOHIIEHTPAIHH. 3. Beraucnenus ¢
WCIIONb30BaHNEM MTOHIATHN «Maccay, «KOJIHMIECTBO
BEIIIECTBa», «MOJISIPHAS MAcCay, «MOJISPHBIHI
00BEM». OOBEMHBIC OTHOIIEHUS Ta30B IIPH
xummuaecknx peaknmsx[IpakTuyeckue padoTsbi:
6.1IpuroToBieHne pacTBOPOB C OMpEAEISHHON
MAacCCOBOM J10JIEl paCTBOPEHHOr' O BEIIECTBA.
7.Pemenne sKCIepUMEHTAITFHBIX 33724 110 TeEMe
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCOUHEHUIT

Hcnone3oBars BHYTpU- U
MEXIIPEAMETHBIECBSI3H.

PaccunthiBaTh MOJISIPHYIO MacCy BEIECTBA,
OTHOCHUTEJIbHYIO TUIOTHOCTB T'a30B.
BeraucisaTe 1o xumMudeckuM (GpopmysaM u
XUMUYECKUM YPaBHEHUSM Maccy, KOJIUYECTBO
BEIIECTBA, MOJISIPHBIH 00BEM IO M3BECTHOM
Macce,MOJIEKYJIIPHOMY O0BEMY, KOJIUYECTBY
OJIHOTO M3 BCTYIMAIOIINX WJTU TIOJI YAIOIUXCS
B PEaKIINH BEIIECTB.

Brruncisate 00bEMHBIE OTHOIIIEHHUS Ta30B MIPU
XUMUYECKUX peakinusax. Mcnonp3zoBaTh
MIpUMEPHI PEIICHUS TUTIOBBIX 3a/1a4,
3a/TaYHUKH CIIPUBEAEHHBIMUB HUX
alropuTMaMu perreHus 3aaad. MccmenoBath
CBOMCTBA M3y4aeMbIX BEIIIECTB.

Hab6monate pusndeckne u XUMUUICKHE
MIPEBPAILICHUS U3y4a€MbIX BEIIIECTB.
OnuceiBaTh XUMHYECKUE PEAKIUH,
Ha0JII01aeMbIe B XOJ€ IEMOHCTPAIIOHHOTO H
1a00paTOPHOTOIKCIIEPMEHTA.

JlenaTh BBIBOABI U3 PE3YJIHTATOB
MPOBEIEHHBIX XUMUUYECKUX OMBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYXICHUHU
pPEe3yJabTAaTOB OMBITOB.

KnaccudumupoBaTs n3ydyaeMble BEIIECTBA 110
COCTaBy U CBOMCTBaM.

CoctaBasaTh POpPMYIBI OKCHIOB, KUCIIOT,
OCHOBaHMH, COJIEH.

XapakTepu3oBaTh COCTaB U CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K OCHOBHBIM KJIacCaM
HEOPraHUYECKUX COCUHEHUIL.

3anuceIBaTh NPOCTEUIINE YPABHEHUS
XUMUYECKUX PEAKIU




CtpoeHnue aToma.
Iepuoguveckuii
3aKOH H
nepuoanvecKas
cucreMa
XUMHYECKHX
ssaemenToB /. H.
MenaesieeBa

CrpoeHue aToMa: po, SHEPreTUUECKHM
ypoBeHb. CocTaB sipa aToma: IPOTOHBI,
HeluTpoHsl. M3otonel. [lepuoanueckuil 3akoH
J.N. Menaeneea. [lepuoanueckas cucrema
xuMmudeckux anemeHToB .M. Meneneena.
®U3NYECKUI CMBICII AaTOMHOTO (TIOPSIKOBOTO)
HOMEpa XUMHUYECKOTO 3JIEMEHTa, HOMepa
IPYIIIBI ¥ IEPUO0/Ia NEPUOAUUECKON CUCTEMBI.
CrpoeHue sHepreTUUecKux YpoBHEW aTOMOB
nepBbIX 20 XUMUYECKUX AJIEMEHTOB
nepuoandeckon cucremsl I.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHS CBOWMCTB aTOMOB
XMUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUN Ha
OCHOBE TOJIOKEHUS B IEPUOIUYECKON cucTeme
J.. MenneneeBa u CTpOEHUS aTOMa.
3nauenue [lepnoamueckoro 3axona J[. 1.
Menneneena.

KnaccuunmpoBarh n3ydeHHBIC XH-MHUYECKHE
AJIEMEHTBI U UX COCIMHEHHUSL.

CpaBHHMBATh CBOMCTBA BEILIECTB,
MpPUHAJIeKAITUX K Pa3HBIM Kjlaccam,
XUMUYECKUE JIEMEHTHI Pa3HBIX TPYIIII.
VYcranaBnuBaTh BHYTPU- U MEKITPEAMETHBIC
CBSI3U.

dopmynupoBars nepuoandeckuit 3axox Jl. 1.
MenpeneeBa U pacKpbIBaTh €ro CMBICIL
XapakTepu3oBaTh CTPYKTYPY MEPHO-
IUYECKON TaOIUIIBL.

Paznuuate nepuonsl, A- u b-rpymnmsi.
OOBACHATD (PU3NUECKUI CMBICI TOPSIKOBOTO
HOMEpa XUMHUUYECKOTO 3JIEMEHTa, HOMEPOB
TPYIIIBI ¥ TIEPHOJIA, K KOTOPBIM DJIEMEHT
MIPUHAJICKUT B TIEPUOTUUECKON CUCTEME
. . MenneneeBa; 3akOHOMEPHO-

CTH U3MEHEHUS CBOWCTB AJIEMEHTOB

B IIpeJesiax MajbIX MepruoioB U

A-rpymr.

DopMyIHpoBaTh ONPEAETICHUS M0-

HATUN «XUMUYECKHUI JIIEMEHT», «I10-
PSAKOBBIM HOMEP», «MacCOBOCUHC-

JI0», «U30TOMBDY), KOTHOCUTEIbHAS

aTOMHas maccay, «OIEKTPOHHAs
0005104Ka», «IJIEKTPOHHBIN CIIOM»
(«?HEPreTUYECKU YPOBEHDBY).
Onpenenarb 4uciao NpoOTOHOB, HEW-

TPOHOB, SJIEKTPOHOB Y aTOMOB XH-
MUYECKHX JJIEMEHTOB,  HCHOJb3YS
NEPUOUYECKYI0 TaOIHILy.

CocTaBisATh CXEMBI CTPOEHHUS aTo-

MOB TepBbIX 20 3IEMEHTOB MEPUO-
JIMYECKON CUCTEMBI 3JIEMEHTOB.

1.I'paxkiaHCKOE BOCIIMTAHUC
2.IlatpuoTtnueckoe
BOCITHUTAHUE U
(hopMUpOBaHUE POCCUICKON
NICHTUYHOCTHU

3.JlyxoBHOE U HPaBCTBEHHOE
BOCIIMTaHUE JETEN HA OCHOBE
POCCUHCKUX TPAAUIIMOHHBIX
LIEHHOCTEN

5.1leHHOCTH Hay4yHOrO
IIO3HaHUA

6.Du3nIeCcKOe BOCTIUTAHUE
u (opmHupoBaHUE
KYJBTYPBI 340POBbS
7.TpynoBoe BOCHHUTaHUE
1 TipoeCCHOHANTBHOE
camooripesiesieHne
8.Jxomornueckoe
BOCIIMTAHHUEC




XapakTepu30BaTh XUMHUUECKHUE dJIe-
MEHTHI Ha OCHOBE UX IOJIOKEHHS B
NEpUOINIECKOM cucTemMe 1 0coOeH-
HOCTEW CTPOEHHS UX ATOMOB.
OnwuceIBaTh XUMUYECKHE PEAKIINH,
HaOJIr01aeMble B X0J1€ KCIIEPUMEHTA.
VY4acTtBOBaTh B COBMECTHOMOOCYIEHUN
PE3yABTATOB OIBITOB

Ctpoenue 7 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB DopMyIUpOBaTh ONIPEACIICHUS TOHATUI 5.1IeHHOCTH HAYYHOTO
BELIECTB. XUMHYECKHX 3aeMeHTOB. KoBasienTHas «KOBaJICHTHAas HEMOJsIpHAas CBA3bY, TO3HAHUA
XuMnueckas XUMUYECKas CBSI3b: HEMOJISIPHAS U MOJIIPHASL. «KOBAJICHTHAs MOJISIPHAS CBA3bY, «MOHHAS 6.®u3HHIeCKOe BOCTIUTAHNE
CBSI3b [TousATHE O BOAOPOJHOM CBS3U U €€ BIUSAHUM CBSI3bY», «CTENECHb OKHCIICHUS, u  opmupoBanme
Ha (pu3MYecKre CBOMCTBA BEIIECTB HA MPUMEPE | «AJIEKTPOOTPUIIATETIHHOCTHY. KYIBTYpEI SAOPOBEA
Boanl. MorHas cBI3b. MeTammmuecKkas CBS3b. Onpenensars TUIT XUMHYECKON CBSI3H B 7.Tp ygmaoe BOCITARHC
Tumbl KPUCTAULTUYECKUX PENIETOK (aTOMHas, COEIMHEHHUIX Ha OCHOBAHNUM XUMHYECKON Ic’lal;lz)‘z)n‘;;?;};i?oe
MOJIEKYJIIpHasi, HIOHHAs, METaJUTHYecKas). bopMyITHL. 8. DKOIOrHUECKOe
3aBUCUMOCTD (PU3UYECKUX CBOMCTB BemecTB OT | OmnpenensTh CTeneHb OKUCICHUS AJIEMEHTOB BOCIIHTAHME
TUNA KPUCTALTAYECKON PEIIETKH. B COCIMHEHUAX.
CocTtaBiaTh GOPMYJIIBI BEIIECTB MO CTETICHU
OKHCJIEHHS DIIEMEHTOB.
VYcranaBnuBaTh BHYTPU- U MEXKIPEAMETHBIC
CBSI3MU.
CocTaBisITh CpaBHUTEIIBHBIC U 0000IIArOIINE
TaOJIMIIBI, CXEMBI
9 kiacce
14 [ToHsiTHE O CKOPOCTH XMMUYECKOHN pEaKiInu. KnaccudunupoBath XuMHUUYECKHE PEAKIIHH. 5.1]eHHOCTH HAYYHOTO
Xumnveckue @DaKTOopBbI, BIUSIOLIME HA CKOPOCTh [TpuBOIUTE MPUMEPHI PEAKITAN KAXKIOTO [TO3HaHusA
peakuuu XUMHUUYECKOH peakiuu. [lonsrue o THIA. 6.DuU3MIECKOE BOCIIUTAHNE

KaTaJii3aTope. KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHNUYCCKHUX
peaKL{I/Iﬁ 110 PA3JIMYHBIM IIPpU3HAKaM: YUCITY U
COCTaBy UCXOJHBIX U MMOJTYYCHHLIX BCIICCTB;

Pacno3HaBaTh OKHCINTENBLHO-BOC-
CTAHOBUTCIIbHBIC PCAKIIUH.
OHpeI[eJ'ISITB OKHCIINTCIIb, BOCCTAaHOBHTCIIb,

u QopMHpOBaHHE
KYJIBTYDbI 310pOBbS
7.TpyoBo€  BOCIHTAHHE
1 poeCCHOHANIBHOE




HM3MCHCHUIO CTCIICHEH OKHCIICHUS aTOMOB
XUMHUYECKUX JICMEHTOB; OTJIOMICHUIO HUIU
BBIZICTICHUIO DHEPTUH. DIICKTPOJIUTHYCCKAS
JUCCOIMAIUSA. DIIEKTPOJIUTHI U
HE3JIeKTpoJIUThL. loHbI. KaTHOHBI 1 aHUOHBI.
Peakiun nonHoro ooMeHa. Y clioBus
MPOTEKAHUS PEAKIIMi HOHHOTO OOMEHa.
DNEKTPOTUTHYECKAs JUCCOLMAIIHS KUCTIOT,
menoueit u cojiei. CTeneHb OKUCIICHHUS.
OrnpezenieHne CTETeHN OKUCIICHHS] aTOMOB
XUMHYECKHX DJIEMEHTOB B COCTUHEHMSIX.
Oxucnurens. BoccranoBurens. CylHOCTh

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHbBIX peaKum‘/'I.

Pacuérnblie 3agaun. Beraucnenus 1o
TEPMOXUMHUYECKUM YPABHCHUSIM
peaknwii.JlabopaTopHbie onbIThL. Peakiumn
0o0MeHa MEXTy pacTBOpPaMH AJIEKTPOJIUTOB
IIpakTuyeckue padboTbi:
1.Peaknuu noHHOr0 0OMEHa.
2.KadecTBeHHbIE peaKIMy Ha HOHBI B
pacTBope.

MPOLIECC OKUCIICHHUSI, BOCCTAHOBIICHUS.
HabmoaTe u ONuchIBaTh XUMUYECKHE
peaKIuy C TIOMOIIBIO €CTECTBEHHOTO SI3bIKA U
s3bIKa XUMUH. VccaenoBars yCioBus,
BITUSIIONIUE HA CKOPOCTh XUMHUYECKOH
peakiuu. ONUCHIBATh YCIIOBHSI, BIUSIONINE HA
CKOPOCTh XUMHUYECKOUW PEaKITHu.

[IpoBoUTE TPYNTIOBBIC HAOIIOCHHS BO
BpEMSI TIPOBEACHUS JIEMOHCTPAIIHOHHBIX
OTIBITOB. Y4YaCTBOBAaTh B COBMECTHOM 00CYXK-
JICHUH PE3YJIbTATOB OIBITOB.

CocCTaBisITh TEPMOXUMUYCCKUE YPABHCHHUS
peaKuuid.

Breraucnsate TemnoBoit 3G dexT peakiuu mo e
TEPMOXUMHUYECKOMY ypaBHeHHI0. O000maTh
3HAHMS O pacTBOpax. [IpoBOIUTE
HAOJTIOJICHHS 3a TIOBEICHUEM BEIICCTB B
pacTBOpax, 3a XUMHUUYECKUMHU PEaKUsIMHU,
MPOTEKAIOIIMMHU B PacCTBOpaXx.
DopMyIUpOBaTh ONIPEACIICHUS TOHITUI
<OIEKTPOIIUTY, KHEIIEKTPOIIUT,
<OIEKTPOIUTHYECKAS JUCCOLIUALIS.
KoHKpeTH3npoBaTh NOHITHE «HOH.
O0001mAaTe TMOHATHS «KATHOHY,

«aHUOH.

UccnenoBathk CBOMCTBA pacTBOPOB
JNEKTPOJIUTOB.

OnuceiBaTh CBOMCTBA BEILIECTB B X0OJI€
JEMOHCTPAIIMOHHOTO U J1a00-paTopHOTO
IKCIIEPUMEHTA.

CoOmrofaTh TpaBUiIa TEXHUKH 0€30-
MacHOCTU. XapaKTepu30BaTh YCIIO- BUs
TEUYECHUSI PEaKIuii B PaCTBOPAX IEKTPOIUTOB
JI0 KOHIIA.

caMoOMNpeIeTICHIE
8.OKkonornueckoe
BOCIIUTAHUE




OmnpenensiTh BO3MOKHOCT IPOTEK HUS
peakiuii M'OHHOTO OOMeHa.

[IpoBoANTH rpyMIIOBBIE HAOIIOAECHHS BO
BpEMsI ITPOBEACHUS IEMOHCTPIMOHHBIX U
nabopaTopHbIX onbITOB. OOCYX1aTh B
rpyImnax pe3yiabTaThl OTBITOB.
OOBACHATDH CYIIHOCTh pEaKLUi HOHOTO
oOMeHa.

Pacnio3naBate peakiuy HOHHOTO OOMEHa.
CocTaBnsiTh HOHHBIE YPABHEHUS PEAKIIUH.
CocTaBisTh COKpalll€HHbIE HOHHbIE
YpaBHEHUS peakIun

Hemeranasl IV —
VII rpynn 1 ux
coeMHEeHHUs
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[TonoxeHne HEMETAIIJIOB B TIEPHOIUIECKOM
CHUCTEeMe XUMUYeCKuX d3jieMeHToB J[. 1.
Menneneesa. OO1IMe CBOMCTBA HEMETAIIOB.
l"anorensr: Gpuznyueckne 1 XUMUUIECKHE
cBoiicTtBa. CoeTMHEHNS TAJIOTCHOB:
XJIOPOBOJIOPO/I, XJIOPOBOJOPOHASI KUCIOTA U
ee cosin. Cepa: pusnueckue U XUMUIECKHE
cBoiicTBa. CoeIMHEHHUSI CEPBI: CEPOBOIOPO/I,
cynbduapl, okcuasl cepbl. CepHasi, CepHUCTAS
Y CEPOBOJIOPOIHASL KMCJIOTHI U UX COJIU. A30T:
(hM3UYeCcCKre U XUMUYECKHUE CBOMCTBA.
Ammvuaxk. Comu ammonuns. OKCHIBI a30Ta.
AzoTtHas kucaoTta u ee coyi. Pocdop:
(br3UYecKre 1 XUMUYECKHUE CBOMCTBA.
Coenunenus docdopa: okcun dhocdopa (V),

oprodochopHas KUCIOTA U €€ COIH. YTIEePOI:

bu3nvecKrue 1 XUMHYECKHE CBOICTBA.
AJoTpomnus yriaepoja: aimas, rpadur,
kapouH, dymiaepensl. CoequHEHMS yriepoaa:
okcuabl yrneposa (II) u (IV), yronsHas
KHcnoTa u ee conu. KpeMuuit u ero
COEJIMHEHHUSI.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB HEMETAJJIOB B IIEpHOJAaX U A-
rpymnmnax.

XapakTepu3oBaTh TaJOT€Hbl Ha OC-HOBE
UX MOJIOKEHUS B IEpHOandecKol cucreme /1.
N. MenneneeBa 1 0COOCHHOCTEH CTPOCHUS
X aToMOB. OOBSCHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB TaJIOTEHOB TI0 MEPHOTY U
B A-rpynnax

OnuceIBaThL CBOMCTBA BEIIECTB B XOE
JIEMOHCTPAIMOHHOTO U JJA00PaTOPHOTO
AKCIIEPUMEHTA.

Co0mrogaTh TEXHUKY 0€30MacHOCTH.
Pacrio3HaBaTh OMBITHBIM ITyTEM COJISTHYIO
KUCJIOTY U €€ COJIi, OPOMUIBI, UOTUIBI.
Hcnonb30BaTh MpuoOpeTEHHBIC 3HHUS U
YMEHHUSI B IPAKTUYECKOU IEATEIILHOCTH U
IOBCEIHEBHOM JKU3HU C IEIbI0 0€30I1aCHOTO
oOpalleHus ¢ BeeCTBaMH U MaTeprajgaMu U
3KOJIOTMUECKH T'PaMOTHOIO MOBEJICHUS B
OKpYy’Karollen cpene.

Br1uncaste MaccoByrO JOJII0 pacTBO-PEHHOTO

2.IlatpuoTnueckoe
BOCIIMTAHHUEC U
(hopMHUpOBaHUE POCCUICKON
NICHTUYHOCTHU
5.1leHHOCTH Hay4yHOro
TTO3HAHUS

6.DPu3nyeckoe BOCIUTAHHE
u  (QopMHpOBaHUE
KYJIBTYPHI 3/I0POBBS
7.TpynoBoe BOCHHUTaHUE
1 TIpoecCHoHATBHOE
caMooTpeieNIeHIe
8.0OKomornyeckoe
BOCIIMTaHHE




JlabopaTopHble onbIThl. BeiTecHeHuE
rajioreHa Mu Jpyr Jpyra u3 pacTBOPOB UX
COCIUHEHU.

O3HakomJieHHEe ¢ 00pa3laMu cepsl U eé
MIPUPOIHBIX COCUHEHUN.

KaudectBennsie peakiuu Ha CyinbpuI-,
cynb(uT- 1 cynbharT-uoHbI B pacCTBOPE.
BzaumopeiicTBue coyeii aMMOHHS CO
Iea09amMu

KauecTBeHHast peakius Ha YIIIEKUCIbIN Ta3.
KauectBennas peaxius Ha kapOOHAT-HUOH.
BzanmopeiicTBue colieii aMMOHHS CO
Iea09amMu

Pacuérnble 3agauu. 1Brraucienus mo
XUMUYECKAM YpPaBHEHHUSM MacChl, 00bEMa U
KOJIMYECTBA BEIIECTBA OJHOTO M3 TIPOTYKTOB
peakIiy 0 Macce UCXOTHOTO BEIIECTBA,
00BEMY WIIH KOJIMUECTBY BEIIECTBA,

COJIEPIKAIIETO ONPEACTEHHYIO TOJTI0 IPUMECEH.

IIpakTuyeckue padoTbi:

3.IlonydyeHrne aMMuaka u U3y4eHUE ero
CBOWCTB.

4 Tlonmy4yeHue yrieKucioro rasa u u3y4eHue
€ro CBOMCTB.

5.Pemenue skcriepuMeHTANIBHBIX 33124 10
teme «Hemeramnel IV — VII rpynn u ux
COEIMHEHUI.

BELIECTBA B pacTBOPE
XapaxTepu3oBarb 31eMeHThl [VA- rpynisl
(moarpynmel KUCJIOPOAa) HA OCHOBE UX
IIOJIOKEHUS B Ilepuoandeckon cucreme /1. U.
MenieneeBa 1 0COOCHHOCTEH CTPOCHHS X
aToMOB. OOBSACHATH 3aKOHOMEPHOCTH U3Me-
HEHUS CBOMCTB 3711eMeHTOB [V A- rpymiibl o
epuoay u B A-rpymnmnax.

XapakTepr3oBaTh aJUIOTPOIHUIO KUCIOPOaa U
Cepbl Kak OJHY U3 IPUYUH MHOT000pa3us
BELIECTB.

OnuceiBaTh CBOMCTBA BEILIECTB B X0O/I€
JEMOHCTPAIIMOHHOTO U J1a00PaTOPHOTO
JKCIIEPUMEHTA.

CoOmrogaTh TEXHUKY 0€30MacHOCTH.
Oxka3bIBaTh MEPBYIO MOMOIIb IPU
OTpaBJIEHUSX, O’KOTaxX U TpaBMax, CBSI3aHHBIX
C peakTHBaMH U JIAOOPaTOPHBIM
000pyTIOBaHHEM.

OnpenensaTs NPUHAUICKHOCTD BEIECTB K
OIpe/IeIEHHOMY KJIacCy COEAMHEHUIN.
CormocTaBiATh CBOMCTBA pa30aBICHHON U
KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI.
3anuchIBaTh YpaBHEHUS peaklyil B HOHHOM
BUJIE C YKa3aHUEM I1epexo/ia JEKTPOHOB.
Pacrnio3HaBaTh ONBITHBIM IIYTEM PACTBOPEI
KUCJIOT, CYNb(QUIbI, Cyab(hu- Thl, CyIb(aTHI.
Hcnonb3oBaTe NpuoOpeTEHHbBIE 3HAHUS U
YMEHUS B IPAKTUYECKOH NEeSTEIBbHOCTH U
IIOBCEIHEBHOM KU3HU C 1IeJIbI0 O€3011aCHOTO
oOpalleHHs ¢ BelleCTBaMU U MaTepuanaMu 1
9KOJIOTMYECKHA IPAMOTHOT'O NIOBEJICHUS B
OKpY’Karollen cpere.

BpIuncisATh 10 XMMUYECKUM YPaBHEHUSIM




Maccy, OObEM M KOJIHMYECTBO BEIIECTBA
OJIHOTO M3 IPOAYKTOB pe- aKLUU M0 Macce
MCXOJIHOTO BEIIe- CTBa, 00BEMY MIIH
KOJIMYECTBY BEIIECTBA, COAECPIKAILETO
OIpeaenEH- HYIO JOJIIO ITPUMECEH.
['0TOBUTH KOMIIBIOTEPHBIETIPE3EHTLUH 110
TeEMe

XapakTepru30BaTh NIEMEHTHI VA- IPYIIIIbI
(moArpynmsel a30Ta) Ha OCHOBE UX MOJIOKEHUS
B [IEPHOMUECKON CUCTEME U OCOOEHHOCTEM
CTPOEHUS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 3JIEMEHTOB V A-TpyIIBI.
XapakTepu3oBaTh aJuIoTponuio pocdopa Kak
OJIHY U3 MPUYMH MHOTOOOpa3us BEIIECTB.
OnuceIBaThL CBOMCTBA BEIIECTB B XOE
JEMOHCTPAIIMOHHOTO U J1a00PaTOPHOTO
JKCIIEPUMEHTA.

Co0mrogaTh TEXHUKY 0€30MacHOCTH.
Oxa3zpIBaTh NEPBYIO MOMOIb IPU
XapakTepru30BaTh JIEMEHTHI VA- IpyIIibl
(moarpynmel a30Ta) HA OHOBE MX MOJIOKEHUS
B IIEPUOJIMYECKOI cucTeMe 1 0COOEHHOCTEN
CTPOEHHUS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH N3MEHHUS
CBOMCTB 3JIEMEHTOB V A-TpyIIIIbI.
XapakTepu30oBaTh aJUIOTponuio hocdopa kKak
OJIHY U3 IPUYMH MHOT000Opa3usl BEIIECTB.
OnuceIBaTh CBOICTBA BEILIECTB B X0OJI€
JIEMOHCTPAIIMOHHOTO 1 J1a00paTOPHOTO
JKCIEpUMEHTA.

CobmnroaTh TEXHUKY 0€30IaCHOCTH.
Oxka3bIBaTh MEPBYIO TOMOIIb IIPU
XapakTtepu3oBarb eMeHThl [VA- rpynmel




(moarpynmel yriepoja) Ha OCHOBE UX
[10JIO’KEHUS B IEPUOUUECKON CUCTEME U
O0COOCHHOCTEH CTPOCHHS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMWCTB 271€MeHTOB [V A- rpymisl.
XapakTepu3oBaTh aJUIOTPOIIHUIO YIIIPoia Kak
OJIHY M3 TIPUYMH MHOTO0Opa3Hs BEIIECTB.
OnuceiBaTh CBOMCTBA BEILIECTB B X0O/I€
JEMOHCTPAIMOHHOTO U J1a00PaTOPHOTO
JKCIIEPUMEHTA.

CoOmrogaTh TEXHUKY 0€30MacHOCTH.
ComnocTaBnsATh CBOMCTBA OKCUIOB yriepoa u
KPEMHUS, OOBSICHATH MPHYNHY UX Pa3THIUSL.
YcTanaBnuBaTh NPUHAAIEKHOCTh BEIIECTB K
OMpENEIEHHOMY KJIACCy COCTMHEHUM.
Jloka3pIBaTh KUCIOTHBIN XapaKTep BBICIINX
OKCHUJIOB yIJIepoJa U KpEMHHUS.

3anuchiBaTh YPaBHEHUS PEaKIMil B HOHHOM
BU/JIE C YKA3aHHUEM IE€PEeX0/1a AIEKTPOHOB.
OcymiecTBISITh B3aUMOIIPEBPAIICHUS
KapOOHATOB M TUAPOKApOOHATOB.
Pacnio3HaBaTh OMBITHBIM MTYTEM YTJIEKUCIIBII
ra3, KapOoOHaT-HOHBL.

Hcnonb3oBaTh NpuoOpeTEHHBIC 3HAHUS U
YMEHHUSI B IPAKTUUECKOM IEeATEIHHOCTH U
MOBCEIHEBHOM JKU3HHU C IIeJIbI0 0€3011acHOTr0
oOpallleHus ¢ BellecTBaMH U MaTepuaiaMu U
9KOJIOTMYECKU IPAMOTHOTO TIOBE/ICHUS B
OKpY>Karolleu cpene.

BbI4ncnaTh Mo XMMHUYECKUM YPaBHEHUSIM
Maccy, 00bEM WM KOJIMYECTBO OJHOTO U3
IPOAYKTOB PEAKIIUU MO Macce UCXOIHOTO
BEIIECTBA, 00BEMY MITH KOJUYECTBY
BELIECTBA, CONEPIKALLETO ONPENEIEHHYIO




JIOJIIO IPUMECEN

MeTta/uIbI M X
coeMHEeHUus
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[TonoxeHne MEeTaJIOB B IEPUOIUYECKOM
cUcCTeMe XUMUYeCcKuX 3neMentoB J[.H.
MenpneneeBa. MeTtaiuisl B Ipupoe U 001Ime
crnocoObl ux nonydenusi. O0mue puzndeckue
cBO¥CTBa MeTa/UTOB. OOIINE XUMUIECCKIEC
CBOMCTBa METAJUIOB: PEAKIIMH C HEMETAILIIAMH,
KHCJIOTaMH, COJISIMHU. DIEKTPOXUMUUYECKUN PsiJT
HanpspKeHud MeTauioB. [l{enounbie MeTaibl 1
ux coenuuenus. lllenoyHo3emenbHbIE METAIIITBI
U UX COeIMHEHM. AoMUHUN. AMBOTEPHOCTD
OKCHJIa U THJIpoKcHIa anmtoMuHus. JKeneso.
CoenuHeHus xeje3a U UX CBOMCTBA: OKCHUJIBI,
ruapokcuabl U conu xenesa (11 u I11).
JlabopaTopHble onbIThI. V3ydeHne o6pa3ios
MeTaJuIoB. B3auMonencTBue MeTajijioB ¢
pactBopamu cosiel. O3HaKOMIJIEHUE CO
CBOMCTBaMH U MPEBpALICHUSIMHI KapOOHATOB U
ruapokapOona- ToB. [lonyuenue rugpokcuia
QITIOMHUHUS U B3aUMO/ICHCTBHE €r0 ¢
KHCIIOTaMH U mienodyamu. KauecTBeHHbIe
peakuuu Ha noHsl Fe2+ u Fe3+.
IIpakTuyeckas padora

6.Pemenue skcriepuMeHTAIBHBIX 33124 10
Teme «MeTajibl U UX COCTUHEHUS.

XapakTepu30BaTh METAJIIBI HA OCHOBE MX
MOJIOKECHHS B TIPUOUUECKOM CUCTEME U
0COOEHHOCTEHN CTPOCHHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB METAJUIOB IO NEPHOTY U B A-

rpymnmax.

HccenenoBaThk CBOKCTBA H3y4aeMbIX BEILIECTB.

OOBACHATH 3aBUCUMOCTD (hr3nye-
CKHUX CBOMWCTB METAJUIOB OT BHUJA
XMUMHUYECKOHN CBS3M MEXAYHXaTo-
MaMH.

Habmtonate u onuceiBaTh XMMHUYE-
CKHE PEaKIMH C TOMOUIBIO0 ecTe-
CTBEHHOTO SI3bIKa U A3bIKa XUMHH.

HabGmonate  1eMoHCTpUpyeMble U
CaMOCTOSITEILHO MIPOBOJNIMbIE
OTIBITHI.

OnuceiBaTh  CBOMCTBA M3y4aeMbIX

BELIECTB HA OCHOBE HAOJIOICHUH 3a
UX MPEBPALECHUAMM.

Joka3eiBaTh aM(OTEPHBINA XapaKkTep
OKCHJIOB U TUJIPOKCUIOB AJTFOMHHUS
u sxenesza(Ill).

CpaBHMBATh OTHOUIEHUE U3Y4aeMbIX
METaJUIOB M OKCHJIOB METAJLIOB K
BOJIE.

CpaBHMBaTh OTHOUIEHUE THUIPOKCH-
JIOB HaTpHsl, KaIbLUs U aJTFOMUHUS

K pacTBOpaM KHUCJIOT U LIEI0YEH.
Pacnio3HaBath ONBITHBIM ITYTEM T'U-
JIpOKCUA-UOHBI, HOHBI Fe2+ u Fe3+.
CobmnroaTh TEXHUKY 0€30M1aCHOTO
oOpaleHHst ¢ XUMUUECKOM ocy10i 1

2.IlatpuoTtnueckoe
BOCITUTaHUE U
(hopMHUpOBaHUE POCCUICKON
NICHTUYHOCTHU
5.1leHHOCTH Hay4yHOrO
IIO3HaHUA

6.Pu3nyeckoe BOCIUTaHHE
u (opmHupoBaHUE
KYJBTYPBI 340POBbS
7.TpynoBoe BOCHHUTaHuE
1 ipo)eCCHOHANTBHOE
camooripesiesieHne
8.OKkomornyueckoe
BOCIIMTAHHUEC




71a00paTOPHBIM 000PYIOBAaHHEM.
OcyuiecTBIATh peakiuu, NOATBEPKIAIOIINE
FEHETUUYECKYIO CBSI3b MEXKIY
HEOPraHUYECKUMHU COEIMHEHUSIMHU.
3anuchIBaTh YpaBHEHUS pEaKLU B HOHHOM
BU/JIE C YKA3aHHUEM I1E€PEX0/1a JIEKTPOHOB.
O06001maTh 3HaHUA U AETaTh BBIBOAbBI O
3aKOHOMEPHOCTSX U3BMEHEHHUI CBOMCTB
METaJUIOB B MEpHOJax U A-rpynmnax
IIEpUONYECKON cucTeMsbl. IIporaosupoBars
CBOMCTBA HEM3YUYEHHBIX JIEMEHTOB U UX
COEIMHEHUH Ha OCHOBE 3HAHUM O MEPUOIU-
YECKOM 3aKOHe.

Hcnonb30BaTh NpHoOpeTEHHBIE 3HAHUS U
YMEHHMSI B IPAKTUYECKOU JIEATEILHOCTH U
MOBCE/IHEBHOM JKHU3HHU C 1eJIbI0 0€3011acCHOT0
oOpallleHus ¢ BElleCTBAMU U MaTepuaiaMu u
3KOJIOTMYECKH IT'PaMOTHOIO MOBEJICHUS B
OKpY>Kalolleu cpene.

BBIYUCIATE IO XUMUYECKUM YPABHEHUSAM
Maccy, 00bEM WM KOJIHYECTBO OJHOIO U3
MIPOJYKTOB PEAKLIUH 110 MACCE UCXOTHOTO
BelIECTBa, 00bEMY MIIH KOJIUNYECTBY
BEILIECTBA, COACPKALIETO ONPEIEIEHHYIO
noutro npumeceil. Ilonp3oBaThes
uH(popMalren U3 APyrux UCTOUHUKOB IS
MOJATOTOBKU KPATKUX COOOLICHHH.
['0TOBUTH KOMIIBIOTEPHBIE MPE3EHTALIMH 110
TEME

ITepBoHaYaIBHBI
e cBeeHus 00
OPraHMYecKux
BellecTBaxX
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IlepBoHauanbHbIe CBEACHUSA O CTPOCHUU
OpPraHUYECKUX BELIECTB. YTJIEBOJAOPOIBL:
MeTaH, 3TaH, 3THIeH. VICTOUHUKH

YTJIEBOJOPOIOB: IPUPOIHBIN ra3, HeTh,

YroJib. KI/ICJ'IOpO,HCOI[ep)KaH_II/IC COCOMHCHUSA .

Hcnonb30BaTh BHYTPU- U MEXIIPMETHBIE
CBSI3H.

CocTaBisTh MOJNEKYISIPHBIE U CTPYKTYPHBIE
(dopMyIbl yriaeBo1opo1oB. OnpeaensiTh
IIPUHAUIEKHOCTD BELLICTBA K ONPEACIEHHOMY

2.IlaTpuoTnueckoe
BOCIIUTAHUE U
(hopMHUpOBaHUE POCCUICKON
UAECHTUYHOCTH

5.1leHHOCTH HAay4YHOrO




COUPTHI (METAHOJ, STAHOJI, TNIUIIEPUH),
KapOOHOBBIE KHCIOTHI (YKCyCHAs! KUCIIOTA,
AMUHOYKCYCHasi KUCIIOTa, CTEApUHOBAS U
OJICMHOBAs KUCJIOTHI). BHOJIOTHYECKN BasKHBIE
BEILIECTBA: JKUPHI, TITIOK03a, OCTTKHU.
XUMHYECKOE 3arpsi3HEHUE OKPYKaIoIen
Cpelbl ¥ €ro MOCJIEICTBHS.

KJIACCY Opra-HUYECKUX COCIMHEHUN.
3anuchiBaTh YpPAaBHEHMsSI  peakuuil
3aMCUICHUA U NPUCOCAUHCHUA C YyHaCTUCM
oprannveckux Beniects. HabmronaTs
JEMOHCTPUPYEMBIE OIIBITEIL.

OCHOBE HaOJIIOJICHUH 3a UX IPEBPAIICHUSIMU.
YdacTBOBaTh B COBMECTHOMOOCY/ICHUN
Pe3yJIbTaTOB OIIBITOB.

[IpoBouTH KaueCTBEHHBIE pEaKIMU Ha
HEKOTOpbIE OpraHUYECKHE BEIIECTBA.
[Tonb3oBatbest nHGOpMaLIMEN U3 APYTrux
MCTOYHUKOB JJIs1 IOJITOTOBKU KPaTKUX
COOOIIEHN.

['0TOBUTH KOMITBIOTEPHBIE MTPE3ECHTALUU IO
TeMe

OnuceiBaTh CBOMCTBA N3y4JaCMbIX BCIUICCTB Ha

MO3HAHUS
7.TpynoBoe BoOcCHHUTaHuE
1 IPO(ECCUOHATTLHOE
caMoOMpeIeTICHIE
8.Jxonmoruueckoe
BOCIIMTAaHHUEC

COI''TACOBAHO COI'JTACOBAHO
[Iporokon 3aceganusa MO 3amecTuTenb Aupekropa no YBP

quTeneﬁ €CTECTBECHHO MaTEMAaTHYICCKOI'O

O.B. Tpowurkas

muxia Ne 1ot 30. 08. 2023r. 31. 08. 2023r.
O.U.TamboBIIEBA




33



		2023-10-18T14:47:25+0300
	Мухина Елена Васильевна




