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1. Ilnannpyemble pe3yabTaThl OCBOEHHUS] Y4eOHOT0 NIpeaMeTa, Kypca

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPAMMbI OCHOBHOT'O 00IIIeT0 00pa30BaHUs JOCTHTAIOTCS
B X0Jle¢ 00y4eHHUs] XMMUHU B €IMHCTBE Y4eOHOW M BOCHUTATEIbHOH IESATENbHOCTH B COOTBETCTBUU C
TPAJIULMOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE TpPAaBWIAMH W HOPMaMH TIOBEACHUS M CIIOCOOCTBYIOT IHpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATU3AIMH 00yUYaIOIIUXCS.

JIMYHOCTHBIE PEe3yIbTATHI OTPAXKAIOT TOTOBHOCTH O0YYAIOIINUXCS PYKOBOJCTBOBATHCSI CUCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PaCIIPEHUE ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B 4aCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAay4dHOMY
HacJIeINI0, IOHUMAHUS 3HAYCHUsI XUMUYECKOH HayKH B )KM3HU COBPEMEHHOT'0 0011EeCTBa, CHOCOOHOCTH
BJaJeTh JOCTOBEPHON HHGpoOpManMeld O NepeloBbIX JOCTH)KEHUSX M OTKPBITUSX MHMPOBOH U
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJCTABICHNS O COLMAIIbHBIX HOPMaX U MpaBUJaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE,
KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTM B OOLIECTBEHHO IOJIE3HOHM, YydeOHO-HCcCcie10BaTeabCKOH,
TBOPUYECKOH U APYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K pa3HOOOPAa3HON COBMECTHOM JESITEIbHOCTH
IIPU BBIIOJHEHUM YYEOHBIX, [1O3HABATENIbHBIX 3a]1a4, BBIMNOJIHEHMM XHUMHUYECKHUX OSKCIIEPUMEHTOB,
CO3JIaHMM Y4EeOHBIX IIPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIU B MPOLIECCE 3TOM
y4eOHOI NesTeIbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJIEHHE U IOCTYNKHU CBOMX TOBapuUIEH C
MTO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN OCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO TO3HAHUS:

MHUPOBO33PEHUYECKHE IPEACTABICHUS O BEIIECTBE U XUMMUYECKOW pEaKLUH, COOTBETCTBYIOIIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKH M COCTABJISAIOLINE OCHOBY JJIsl IOHUMAHUS CYIIHOCTH HAyYHOH
KapTUHBI MHpA, MPeICTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS3SIX
YesioBeKa C MPUPOJHON Cpesloil, O posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI!;

MO3HaBaTeIbHbIE MOTHBBI, HalpaBJICHHblE Ha TMOJYYEHHE HOBBIX 3HAHUH IO XHMMHH,
HEOOXOoAUMBIE Ui OOBSICHEHUS HAONIOJaéMbIX IPOLECCOB M SBJIEHHWH, IO3HABaTEJIbHOM,
MH(OPMALIMOHHONW M YMTATEIbCKOM KYyJIbTYphl, B TOM 4YHCJE HaBBIKOB CAMOCTOATEIbHOW pabOThl ¢
y4eOHBIMM TEKCTaMH, CIpPAaBOYHOM JIUTEPAaTypoil, MAOCTYNHBIMM TEXHUYECKUMHU CpEeACTBAMHU
MH(POPMALIMOHHBIX TEXHOIOTUH;

UHTepeC K OOY4YeHHI0O M IMO3HAHMIO, JI0003HATEIBHOCTb, T'OTOBHOCTb U CHOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIEAOBATENLCKOM JEATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YEHHS B JajbHEHIIEM;

4) ¢popMuUpOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 >KU3HHU, OCO3HAHHUE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
QJIKOTOJIsl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOJIIo/IeHUsl TpaBuUi 0e30MacHOCTU MpHU
00palIeHnu ¢ XUMUYECKIMH BEIIECTBAMH B OBITY U pEAIbHOM KHU3HH;

5) Tpy/A0BOTO BOCIUTAHUS

MHTEpPEC K MPAKTUYECKOMY HU3YyUEHUIO Mpodeccuil U Tpyaa pa3iIndyHOro poja, yBaKEHUE K TPYIY
U pe3yibTaTaM TPYIOBOM AESITETbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS TPEIMETHBIX 3HaHUH 10
XMMHH, OCO3HAHHBIA BBIOOP MHIMBHyalTbHON TPAeKTOPUM MPOJIOJIKEHUS OOpa3oBaHHs C Y4ETOM
JIMYHOCTHBIX HHTEPECOB MU CIIOCOOHOCTH K XHUMHH, OOIECTBEHHBIX HHTEPECOB M MHOTPEeOHOCTEH,
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yCIENHOM MNpo(ecCHOHANIBbHOM JEATEIbHOCTH W Pa3BUTHUA HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh
alanTHPOBATHCS B MPO(ECCHOHANBHOI cpee;

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKH 11eJIeCO00Pa3HOe OTHOIIEHUE K TPUPOJE KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE
e€ CyILeCTBOBaHUS, IOHUMaHUE LIEHHOCTHU 370pOBOro U 0e30macHoro oopasa *HU3HH, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (DH3MUECKOMY U TCHUXHYECKOMY 3/0pOBBIO, OCO3HAHHE IIEHHOCTH
COOIIOICHNs TIpaBWJI 0€301acHOrO TMOBEACHUS NpU padoTe ¢ BEUIECTBAMHU, a TAaKXKE B CHTYalUsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPUMEHSTh 3HAHUA, MOJydaeMble MPU W3YYEHUM XHMHUH, JUISl pElIeHus 3ajad,
CBSA3aHHBIX C OKPYKAIOLIEW NPUPOJHOM CPENOH, IS MOBBIIICHNUS YPOBHS HDKOJIOTMYECKON KYJIbTYpHI,
OCO3HAHMA TIO0ATHFHOIO XapaKTepa SKOJOTMUYECKUX MpoOIeM M MyTel MX pELICHUs MOCPEACTBOM
METOJIOB XMMHH, SKOJIOTMYECKOTO MBIIUICHHS, YMEHUS PYKOBOJICTBOBAaTbCS UM B II03HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTampeAMETHBIX PE3yJIbTATOB BBIICISAIOT 3HAUYMMble JUIS  (OPMHUPOBAHUS
MHUPOBO33PEHHUS OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHsI, IPUHIIUIL, TUTIOTE3a, (KT, CHCTeMa, poIiece,
IKCIIEPUMEHT U APYroe.), KOTOPbIe MCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX MpeIMeTax U
MTO3BOJISIFOT HA OCHOBE 3HAHHH U3 3TUX IPEIMETOB ()OPMUPOBATH MPECTABICHUE O [IEJIOCTHOW HAYIHOU
KapTUHE MHpa, U YHUBEpCAJlbHble Yy4eOHble MAelcTBUA (MO3HABaTellbHbIE, KOMMYHHKATHUBHBIC,
PETyIATUBHBIE), KOTOpble OO0ECHeunBalOT (OPMHUPOBAHHUE TOTOBHOCTH K CaMOCTOSITEIBHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NesATEILHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JelCTBUS

ba3oBble Jlornueckue AeicTBUA:

YMEHUSI UCIOJIb30BaTh NPHUEMBI JOTUYECKOTO MBIIUICHUS MIPU OCBOCHUM 3HAHWI: pacKpbIBaTh
CMBIC]I XUMUUYECKUX MOHATUM (BBIIEIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATH B3aMMOCBS3b C
JOPYTUMH TIOHSATHSMHU), UCTOJL30BaTh IOHATHS I OOBSICHCHHS OTICIBbHBIX (DAKTOB W SIBJICHHIA,
BBIOMpATh OCHOBAHHUS U KPUTEPUU JIJIS KITacCU(DUKAIIMA XUMHUECKUX BEIIECTB M XUMHUYECKUX PEaKIIHiA,
yCTaHABIUBATh MPUYMHHO-CICCTBEHHBIC CBSA3H MEXAY OOBEKTaMH HM3y4Y€HUS, CTPOUTH JIOTHUECKUE
paccyxienust (MHIyKTUBHbBIC, JCTYKTUBHBIC, 10 aHAJIOTHH), IeTIaTh BEIBOJIBI U 3aKITIOYCHUS;

yMEHHE TPUMEHSTh B TMPOIECCE MO3HAHMUS TOHATHS (TIPEIMETHBIE U METalpeaIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMHUH, NPeoOpa3oBLIBATh ITUPOKO
MpUMEHsSIeMblEe B XHMHUU MOJIENbHBIE MPEJICTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ JIJIEMEHTA),
XuMu4ecKkas popMyiia U ypaBHEHHE XUMUYECKON PEaKIMU — MPH PEIICHUU yueOHO-TI03HABATEIbHBIX
3a/a4, ¢ y4€TOM ATHUX MOJICIBHBIX MPEJACTaBICHUN BBISBISATh U XapaKTEPU30BATh CYIIECCTBEHHBIE
MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, BBISBISTH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBA3M U MPOTHUBOPEUMS B H3Y4YaEMBIX Ipoleccax M
SIBJICHUSIX.

Ba3oBble uccienoBareibcKkue AeiCTBUA:

YMEHUE MCIOJIb30BaTh MOCTABICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXE B
KauecTBE OCHOBBI JUIsi (DOPMHUPOBAHHS THIOTE3bl MO TPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHrne OmNbITa 10 IUJIAHUPOBAHUIO, OPTaHU3AIMM W TMPOBEACHUIO YYCHHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HAOI0JIaTh 3a XOJOM TMIPOIECCa, CaMOCTOSITENHO IMPOTHO3HPOBATH €ro
pe3ynbrat, (opMynHpoBaTh O00O0OIIEHHS ¥ BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCTIEIOBAHMS, COCTABIIATh OTYET O MPOJICTaHHON padoTe.

PabGora ¢ undgopmaunmeii:



yMeHHE BbIOWpaTh, aHAJIM3UPOBATh U WHTEPIPETHPOBATH MH(GOPMALMIO Pa3IUYHBIX BUIOB U
¢dopM TmpencTaBieHUs, MOMy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAy4yHO-TIOMYJApHas JHUTEparypa
XMUMHUYECKOTO COJEpXKaHMsA, CIpPaBOYHBIC MOcoOusA, pecypchl WHTepHETa), KPUTUYECKH OLIEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

yYMEHHE MPUMEHSITh pa3iNyHble METOJbl U 3allpoChl MPHU IMOUCKE M 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBITIOJHEHUS y4eOHBIX M TO3HABAaTENbHBIX 3a/1ad4
ONpeAeNEHHOr0 THUIA, NPUOOpPETEHHE OomnbiTa B OOJACTH HCIIONB30BAHUS HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYyJIbTYpPOH AKTUBHOI'O HCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOATEIHHO BEIOUPATh ONTUMANIbHYIO (OpMY IMpeAcTaBICHU UHPOPMALNK U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECJIOXKHBIMH CXeMaMH, JuarpaMMaMu, IpYTUMU (GopmaMu
rpaduKu ¥ UX KOMOMHAIUSIMU;

YMEHHE HCIOJb30BaTh M aHAJIM3UPOBaTh B IIpoliecce Y4eOHOM U HCCleA0BaTEIbCKOM
NeSITeIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 XO3sCTBa M TPAaHCIIOpTa Ha
COCTOSIHME OKPY’KAIOLIEH MPUPOTHON CpEJIbI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

yYMEHHUs 337aBaTh BOMPOCHI (B X0Je Juayiora U (WiaM) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMou
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHHMS TPEJCTABIIATH IMOJYYEHHbBIE PE3YlbTAaThl NIO3HABATENbHON AESITEIbHOCTU B YCTHBIX U
MIMCbMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUI0 PE3yJIbTaTOB BHIIOJHEHUS XMMHUYECKOTO IKCIEPUMEHTA
(;1TabopaTopHOro OmbITa, JTAOOPATOPHONW PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
MIPOCKTA);

YMEHHUsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH ITO3HABATEIbHOH U
MCCIIEIOBATEILCKON JICATEIILHOCTH MPH PEUICHUH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX
WHTEPECOB M COIJIACOBaHMS MO3UIMN (0OCYXIeHHus, OOMEH MHEHUSMHU, «MO3TOBBIC ILITYPMBI»,
KOOPJMHALIMS COBMECTHBIX ACHCTBUM, ONPENCICHUE KPUTEPUEB IO OLEHKE KAaueCTBa BBINOJHEHHOMN
paboThI U ApyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh ILEIU JEATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBAaTh CBOIO JIEATENILHOCTh, BHIOMpPATh Hambosee
s exTUBHBIE CTIOCOOBI peleHUsT YIeOHBIX U MO3HABATEIBHBIX 3aa4, CAMOCTOSITEILHO COCTABIISITH UITH
KOPPEKTUPOBATh NPEJI0KEHHBIN AITOPUTM JIEHCTBUM ITPU BBIIIOJHEHNUHN 3aJaHAN C y4ETOM MO yYECHUS
HOBBIX 3HaHMH 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKIMAX, OLEHHBATb COOTBETCTBHE
IIOJIyYUEHHOT'O pe3yJIbTaTa 3asBICHHON II€JIM, YMEHHE MCIIOJIb30BaThb M AHAIU3UPOBATH KOHTEKCTHI,
npeiaraéMble B YCIIOBUU 3aJJaHUM.

INPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpeaMETHBIX pe3yNbTAaTOB IO OCBOGHHUIO  00S3aTENBHOTO  COJEp KaHus,
YCTaHOBJICHHOTO JJaHHOH (penepanbHOM pabouelt mporpaMMou, BBIJIETISIOT: OCBOSHHBIE 00yJarOITUMUCS
Hay4yHbI€ 3HAHMSI, YMEHUSI U CIIOCOOBI JEHCTBUM, crienuudeckue s IpeaMeTHON o01acTu «XUMHUsI»,
BUJBl JIESITEIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHHUS, €ro HHTEpIpeTaluu, NpeoOpa3oBaHUIO U
MPUMEHEHMIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYallHsX.
K xoH1y 06y4yeHus B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKATh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUI: XMMUUECKUH SJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHHOH, IIPOCTO€ BEIIECTBO, CIOKHOE  BEIIECTBO, BAJIECHTHOCTb,
ANIEKTPOOTPHULATEIBLHOCTD, CTENEHb OKHCIEHHUS, XUMUYECKash PEaKlMsl, XUMUYecKas CBS3b,
TerioBo  3¢ddexkr peaknuu, MOJb, MOJSAPHBIA 00BEM, pPACTBOP, AJIEKTPOJIMTHI,
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HERJICKTPOJINTHI, TEKTPOIUTUYECKAS AUCCOLUALINS, peaKIIU HOHHOI0 0OMEHa, KaTalau3arop,
XMMHUYECKOE paBHOBecHE, OOpaTUMble U HeEoOpaTHMble pEakIUH, OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIUH, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHUE,
aJI0TponHsl, aM(pOTEepHOCTb, XUMHUYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, MeTajlIn4yeckas),
KpUCTAJIJINYECKasl pelI€TKa, KOPPO3HUsl METAJIOB, CILIaBbl, CKOPOCTh XMMHUYECKON PEAKIIUH,
npeaesbHo qonycruMas konnenTpanus 11K BemecTsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATUN U MPUMEHSTH 3TH MOHSITUS
IIPY OIIMCaHUM BELECTB U UX IPEBPAIICHUN;

UCIOJIb30BAaTh XUMHUUYECKYIO CUMBOJIHUKY JJIsl COCTaBJIEHUs (HOpMyJ BELIECTB U YpaBHEHUI
XMMHYECKUX PEAKIIU;

OINPEACIATh BAJIEHTHOCTb M CTENEHb OKHUCIEHUS XMMHYECKHX JJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUH 110
dbopmynaM, BHJ XHMMHYECKOH CBs3M (KOBAJCHTHAs, MOHHAs, METaJJIMYecKas) B
HEOPraHMYeCKUX COEAMHEHUSX, 3apsj MOHA 10 XUMHMUYECKOW (opmylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COEAMHEHUHN, TUI KPUCTAJIMYECKON pEIIETKU
KOHKPETHOTO BEILECTBA;

packpsiBaTh cMmblca [lepuonnueckoro 3akona [[. M. MenneneeBa U J€EMOHCTPUPOBATh €T0
[IOHMMAaHME: ONMUCHIBATh M XapaKTepu30BaTh TabauuHyto ¢opmy Ileproanueckoil cuctembl
XUMUYECKHX JIEMEHTOB: pa3inyarh MOHATUS «TJaBHAs MOArpynna (A-rpymnmna)» 1 «11o0o4Has
noxrpynmna (b-rpymma)y, maneie u 6oJbIINE TEPHOBI, COOTHOCHTh 0003HAYCHHS, KOTOPHIE
UMEIOTCS B MEPHOAMYECKON TaOJIHUIE, C YHCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMHAYECKHX 2JIEMEHTOB (COCTaB M 3apsll A1pa, 00Iee YMCII0 AIEKTPOHOB U paclpeieieHue
UX 10 JIEKTPOHHBIM CJIOSIM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB
2JIEMEHTOB U UX COCIMHEHUH B IIpelieaax MaJbIX IEPUOAOB U INIABHBIX MOArPYNI € YYETOM
CTPOEHHS UX aTOMOB;

KIacCU(UIIUPOBaTh XUMHUYECKHE DSJIEMEHTHI, HEOPTaHWYECKHE BEIIEeCTBA, XUMHYECKHE
peakuuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMHU BEILIECTB, IO TEIIOBOMY 3P PeKTy,
110 U3MEHEHMIO CTeTEeHEeH OKUCIIEHUSI XUMHUUECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME U crieHU(pUUECKUe XUMUUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IOATBEP)KJasi OINHCAHUE NPUMEpPaMH MOJEKYJIIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLUM;

COCTaBJIATh YPAaBHEHUS BJIEKTPOJUTUYECKOM AMCCOIMALIMM KHUCIOT, IIEJI04Ye M COJeH,
MOJIHBIE M COKpAlEHHbIE YpaBHEHUs peakluil MOHHOro OOMEHa, ypaBHEHMs peaKIHid,
MOATBEPKIAIOLIUX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BELIECTBAMHU Pa3IUYHbIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  IOCPEICTBOM
COCTaBJICHHs SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;

IIPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHMS, BO3MOKHOCTH
IIPOTEKAHNS XUMUYECKHX MPEBPAILECHNN B Pa3JINYHBIX YCIOBUSX;

BBIUYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILIECTB, MaCCOBYIO JOJIO
XUMHYECKOT0 3JIEMEHTa M0 (OopMyJie COETUHEHHUs, MACCOBYIO JIONIO BEIIECTBA B PAacTBOPE,
IIPOBOAMTH PACUEThI 10 YPAaBHEHUIO XUMHUUYECKOM peaKInuu;

co0IroAaTh MpaBuiia MOJb30BaHUS XUMUUECKON MOCYAO0N U J1aOOpaTOPHBIM 000PYIOBAHUEM,
a TaKkkKe TMpaBuia OOpalleHuss C BEHIECTBAMH B COOTBETCTBMM C HMHCTPYKIHUSAMH I10
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHMUYECKHUX ONBITOB 10 TMOJYYEHHI0O U COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIEKUCIIOro ras3a);
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® TPOBOJIUTH PEAKIMH, IOATBEPIKAAIONINEC KAYECTBEHHBIH COCTaB PA3JMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IYTEM XJIOPHA-, OpOMHUI-, HOTUI-, KapOoHaT-, pocdar-, cunmkar-,
cynbdar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI HW3YYCHHBIX METAIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX BEIICCTB;

® T[PUMCHSITh OCHOBHBIC OIEPAllUM MBICIUTEIBHOW JEATEIbHOCTH — aHajiu3 W CHHTE3,
CpaBHEHHE, 0000IICHNEe, CUCTEMATH3AIUIO, BBISABICHUE MPUYMHHO-CIICACTBEHHBIX CBS3CH —
JUISL U3YYEHHS] CBOMCTB BEIECTB M XUMHUYECKUX PEAKIIHM, €CTECTBEHHO-HAYYHBIC METOIbI
MO3HAHUs — HaOJIOJCHUE, W3MEpPEHHE, MOJCIMPOBAHKUE, JKCIEPUMEHT (peallbHbId |
MBICJICHHBIN ).

2. Conepxanue y4eOHOI0 npeaMera, Kypca

BemecTtBo u XUMHYeCKasi peakuusi

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux snemeHToB [[. . Mennaeneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, Kajus, KaJbliUg U HMX COEIUHEHUH B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B
IIepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUbl XUMUYECKOHN CBSA3U. THUIIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIA KPUCTAININYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Knaccudukanys 1 HOMeHKJIaTypa HEOPraHMYEeCKMX BEUIECTB. XMMUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K pa3IMYHbIM KjaccaM HEOPraHWYeCKUX COEIUHEHUH, TIEeHETUYeCcKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XMMUYECKUX peaklUid MO pa3iMYHbIM MpHU3HaKaM (II0 YHUCIYy U COCTaBy
YUYaCTBYIOIIMX B PEaKIUH BEUIECTB, IO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTETICHEH OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U 3HJIOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocTH xumuyeckod peakuuu. I[loHsarue o6 oOpaTUMBIX M HEOOPaTUMBIX
XUMHUECKUX peakuusx. [IoHATHE O TOMOreHHBIX U TeTepOreHHbIX peakuusax. [loHsTHe o Karamuse.
[TonsTe o xuMHYecKoM paBHOBecuU. DaKTOPHI, BIMSIONIME Ha CKOPOCTh XMMHMUYECKOH peakluu U
I0JIO)KEHNE XMMHUYECKOTO PABHOBECHS.

OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  JIEKTPOHHBIH  OalaHC  OKHUCIMTENbHO-
BOCCTaHOBUTENbHON peakiiny. CocTaBlieHuEe YpaBHEHUH OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIX PEAKIIUMA
C MCTIOJIb30BAaHUEM METO/1a AIEKTPOHHOTO OanaHca.

Teopus 2IIEKTPOINTUYECKON TUCCOLMALNN. DIIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI, aHMOHBI.
MexaHHu3M IUCCOLMALUU BEIECTB C Pa3IMYHBIMU BUIAMU XUMHUYECKON CBA3H. CTENEHb AUCCOLMALINH.
CubHble U crabble AIEeKTPOIIHUTHI.

Peakuuu umoHHOro oOMeHa. YciOBHS NpPOTEKaHUS peakUuid HOHHOrO OOMeEHa, MOJHbIE U
COKpalI€HHbIE HOHHBIE ypaBHEHHUs peakiuil. CBoHCTBa KHCJIOT, OCHOBaHMM W coOJeil B cBeTe
MPEJCTaBICHUN 00 ANMEKTPOIUTHYECKOl nucconuanuu. KauecTBeHHbIE peakuuy Ha noHbI. [loHsATHE O
TUAPOJIN3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJIETSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUYECKHUX BEIIECTB — METAJNIOB U
HeMmeTaioB (rpadura U anmasza), CIIOKHBIX BELIECTB (XJIOpUIa HATPHs), UCCIIEOBAHNE 3aBUCUMOCTH
CKOPOCTHM XUMHUYECKOW peaklIMuh OT BO3JEHCTBHA Pa3NUYHBIX (PAKTOPOB, HCCIIEIOBAHUE
ANEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AUCCOIMAMM KUCIOT, ILIeNo4Yed MU coiiel
(BO3MOYKHO HCIIOJIb30BaHHE BHJIEO MATEpUAJIOB), IPOBEACHHUE ONBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU
NPOTEKaHMs peaknuii HOHHOro oOMeHa (0Opa3oBaHUE OCajiKa, BbIIEIEHUE Taza, 00pa3oBaHHE BOBI),
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OIBITOB, WJUIIOCTPUPYIOIIMX TNPUMEPbl OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIMN (TOpEHHE,
peaKkIMM pa3jokKEHHUs, COCIMHEHHUsS), PpAClO3HAaBaHHE HEOPraHMYECKHX BELIECTB C IOMOIIbIO
Ka4eCTBEHHBIX PEAKIIMii Ha HOHBI, pEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1au.

Hemeranibl U X coeJMHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS] aTOMOB, XapaKTEpHbIE CTEIEHU
okucienus. CTpoeHue U GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMHYECKHE CBOMCTBA
Ha INpuUMepe XJopa (B3aUMOJEHCTBUE C METalllaMH, HEMETallaMH, LIENo4aMu). XJIOPOBOJIOPOA.
ConsHas KUCIIOTa, XHMMHUYECKHE CBOWCTBa, I[IOJIyueHHe, HpUMeHeHue. JledicTBue xiyopa U
XJIOPOBOZOPO/A HA OpPraHU3M uelloBeka. BaxxHel e XJI0puabl U X HaXOKACHUE B IPUPOJIE.

OOmas xapakrtepuctuka 3meMeHTOB VIA-rpymmbl.  OCOOEHHOCTHM CTPOCHHSI  aTOMOB,
XapaKkTepHbIe CTereH! okucieHus. CTpoeHue u (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KMCIOPOAA
U cepbl. AIIIOTPOIIHBIE MOAN(DUKALIMN KUCIOPOAA U cepbl. XMMHUYECKHE CBoHCTBa cepbl. CepoBOIOpO,
CTpoeHue, (QU3MUeCKHue M XUMHUecKue cBOHCTBA. OKCHIBI cepbl Kak IPEICTaBUTENM KHCIOTHBIX
okcuaoB. CepHast KUCIIOTa, (pU3MUECKUEe U XUMHUYECKHE CBOMCTBA (0OIIMe KaK MpeACcTaBUTENs Kiacca
KHCJIOT M crenupuieckne). XuMHUUECKUe Peaklny, JIS)KAIIHNe B OCHOBE MPOMBIIUIEHHOTO Crocoda
NoJIy4eHus: cepHoil kucnotel. [Ipumenenue cepHoil kucnoTsl. Coau CEpHOM KUCIOTHI, KaueCTBEHHas
peakuus Ha cyib(ar-uoH. Haxoxxaenue cepsl u e€ coeluHeHHI B Ipupojie. XUMUYECKOEe 3arpsi3HeHne
OKpY’KaloIIel Cpelbl COSANHEHMSIMH CEephl (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3/yXa U BOJOEMOB),
CTIOCOOBI €T0 MPE0TBPAILICHHS.

OOw1ast xapakTepucTUKa 351eMeHTOB VA-Tpynnbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEePHbIE
CTENEHU OKUCJIEHUA. A30T, pacHpoCcTpaHeHUEe B HIpupoze, (PU3NYecKHe W XMMUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupone. AMMHAK, ero (pu3nyecKrue W XMMHYECKHUE CBOWCTBA, MOJTYYCHUE U
npuMeHerne. Coiau aMMOHUS, WX (PU3NYECKHe M XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBenHas
peakiys Ha MOHBbl AMMOHHMA. A30THas KMCIIOTa, € MoyyuyeHue, Gu3ndeckue U XMMHUYECKHe CBOMCTBa
(oOmue Kak HpefcTaBUTENs Kiacca KUCIOT U crenuduueckue). Mcnoap3oBaHue HUTPATOB U coJieit
aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX yHOoOpeHHH. XHMMHUYECKOEe 3arpsi3HEHHE OKPYKAIOIIEH Ccpelibl
COCIMHEHUSIMH a30Ta (KHCIOTHBIC IOXIHW, 3arps3HEHHE BO3ayXa, MOYBBI M BOJ0&MOB). Docdop,
aJUIOTponHbIe MoguduKkanuu Gocdopa, puzndeckue U xumuueckue cpoiictra. Okcua pocopa (V) u
¢dochopHas kuciaoTa, GU3NUECKUE U XMMUYECKHE CBOMCTBA, monyueHue. McnonszoBanue Gocdaros B
Ka4ecTBE MHUHEPAIBHBIX yIOOpEHUH.

O6mass xapaktepuctuka ds1aeMeHTOB IVA-rpynnel. OCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKTepHbIe CTEMEHU OKHUCIEHHs. YTIJIepOA, aUIOTPOIHbIE MOJIM(UKAIMHM, PacHpOCTPaHEHUE B
npupoje, pusnueckue M XUMHUYECKHE CBOMCTBa. AzcopOuus. KpyroBopoT yriepoma B mpupose.
Oxcunpl yriepoaa, ux (U3WYECKHEe W XHMHYECKHE CBOWCTBA, IEWCTBHE HAa JXUBBIC OPTaHU3MEI,
MOJTyYeHHUE U MPUMEHEHHE. DKOJIOTHUECKHUE MTPOOIIEMBI, CB3aHHBIE C OKCUIOM yriepoaa (IV), runotesa
r100aNbHOTO MOTEIUIEHUS] KIUMarta, MapHUKOBBIA 3(@dekT. YronbHas KucIoTa U €€ CONH, HX
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, MOJy4yeHHEe U puMeHeHne. KauecTBeHHas peakuys Ha KapOoHaT-
noHsbl. Micnonp3oBanue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIIEHHOCTH U CEITLCKOM XO3SIHCTBE.

[lepBoHaUaIEHBIEC TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MerTaH,
3TaH, OTWIEH, aleTHJIeH, 3TaHOJ, TIJMLEPUH, YKCyCHas Kuciora). lIpupoaHble HMCTOYHHKH
YTIEBOIOPOIOB (YTOJIb, TPUPOIHBIN Ta3, He(Th), MPOIYKTHI UX MepepadOTKU (OEH3UH), UX POJIb B OBITY
Y IPOMBIIIUIEHHOCTH. [TOHSTHE 0 OMOJTOrHYECKH BaXKHBIX BEIIECTBAX: )KHUpaX, OelIkax, yrieBoaax — i UX
POJIH B XKHM3HH 4YelloBeKka. MarepraabHOe €TUHCTBO OPTaHHYECKUX U HEOPTaHUIECKUX COSTUHEHH.

Kpemuuii, ero gusnueckiue U XMMUYECKHE CBOICTBa, MoTydyeHHue U npumeHenue. CoeanHeHus
KpemMHUs B mpupozae. OOmme mpencrasieHus o0 okcuae kpemuus (IV) u kpeMHHEBOH KHcIOTe.
Cunukarel, UX MCIIOJIb30BaHKUE B OBITY, B POMBINUICHHOCTH. BaskHEeHIIINEe CTPOUTEEHBIE MaTepUAITB:



KepaMHKa, CTEKJIO, IIeMEHT, O€TOoH, kene300eToH. I[IpobGraembl 0€30MacHOr0 HMCIOJIb30BAHUS
CTPOUTETBHBIX MAaTEPUAJIOB B TIOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydYeHHe O0O0pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI, MPOBEACHHE
KAueCTBEHHBIX pEaKIUi Ha XJIOPUA-UOHBI M HAOJIIOJEHHE NPU3HAKOB HX MPOTEKAaHHUS, OIBITHI,
oTpakamue (QU3NYECKUe M XHUMHYECKHE CBOWCTBA TaJOTEHOB W WX COCTUHEHUI (BO3MOXKHO
HCIOJIb30BAaHUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3suamMu XJOPUIOB (TaJOr€HU]OB),
O3HaKOMIJIEHHE ¢ 00pa3LaMu cepbl U €€ COeAMHEHUSIMU (BO3MOKHO UCIIOJIb30BAHNE BUACOMATEPUAJIOB),
HabIto/IeHne mpolecca 00yriIMBaHUs caxapa IoJ ACHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI,
M3yueHHe XUMHUECKUX CBOMCTB pa30aBlIeHHON CEPHOM KHCIOTHI, IPOBEACHNE KAYeCTBEHHON PeaKkluu
Ha Cynb(aT-uoH U HAOII0ICHUE PU3HAKA €€ TIPOTeKaHUs, 03HAKOMJICHHE C PU3NYECKUMU CBOWCTBAMHU
a3oTa, pochopa 1 X coeMHEHH (BO3MOXKHO HCIIOIb30BaHUE BUAEOMATEPUaIoB), 00pa3liaMu a30THBIX
u docopHbIX ynoOpeHui, moiaydeHue, cOOMpaHue, pacro3HaBaHUE U M3Y4YE€HHUE CBOMCTB aMMHUaKa,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMii Ha MOH aMMOHHS W (ochar-uOH U M3YYCHHE MPHU3HAKOB UX
IIPOTEKAaHUs, B3aUMOJECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEAbI0 (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPHAIIOB), H3yUYE€HUE MOJIeTIeH KPUCTAJUIMYECKUX PEeETOK anMasa, rpadura,
¢byniepeHa, 03HaKOMJICHHE € TTPOLIECCOM aACcOPOLIUU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIIEM
U YCTPOWCTBOM NIPOTHMBOrasa, IOJy4Ye€HHUE, COOMpaHUE, paClo3HABAHME U H3yYECHHUE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEICHUE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUIIMKAT-UOHBI U M3YyUYCHHE
MIPU3HAKOB MX MPOTEKaHMs, 03HAKOMJICHUE C MPOAYKIHMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PELICHUE
SKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe «BakHeillre HeMeTallIbl U UX COETUHEHUS.

MeTaiibl M UX COeAMHEHUS

OO6miast XxapakTEepPUCTHKA XUMUYECKUX 3JIEMEHTOB — META/UIOB HA OCHOBAHHH UX TOJIOKCHHS B
[lepuonnueckoii cuctemMe xumuueckux snemeHToB J[. . MenaeneeBa u ctpoenust aromoB. CTpoeHue
METaJuI0B. MeTaimnyeckas CBsA3b U METAIUIMYECKAsl KPUCTAIIMYECKAs PEeIIETKA. DIEKTPOXUMHYECKHUI
psaa HampsbkeHud metayuioB. du3nueckue M XMMHUYECKHE CBOMcTBa MeTayuioB. OOmue crnocoOsbl
noyrydeHusi MetayyioB. [loHsATHE O KOPPO3UM METAILIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3UH.
Crnnagsl (CTalb, 4YyT'yH, JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[lenounble mMeTambl: nojoxxkenue B [lepmoanueckoil cucreme xumuyeckux snemeHtoB JI. U.
MenpeneeBa, CTpoeHHE UX aTOMOB, HaXOXKJeHUE B Ipupoje. Ousndeckrne 1 XuMUYECKUE CBOWCTBA (Ha
npuMepe HaTpus 1 Kanus). OKCUIbI M THAPOKCHUIBI HATPUS U Kausl. [[puMeHeHue METOYHBIX METAJIJIOB
U UX COeIUHEHHH.

[IlenouyHO3eMeNbHBIE METAUIBl MarHuil M Kaiblui: nosoxeHue B llepumonuueckoil cucreme
xumuueckux sneMmeHToB [[. M. MengeneeBa, CTpoeHHE WX aTOMOB, HaxXO0XJICHUE B MIPHUPOJIE.
dusnueckrue U XMMUYECKUE CBOMCTBA MarHus M Kayiblus. BaxkHeimue coeqnHeHUsT Kaablins (OKCHUI,
THIPOKCHL, cONH). KECTKOCTH BOJBI M CLIOCOOHI €€ yCTpaHEHHUS.

AmomuHuit: nonoxenue B [lepuoanueckoii cucteme xuMuuecknx 3yeMenToB /. M. Menaeneena,
CTPOCHUE aTOMa, HaXOXKJIECHWE B mnpupoje. PU3NYECKMEe U XUMHUYECKHE CBOWCTBA aJOMUHHS.
AM@oTepHbIe CBOMCTBA OKCHJIA U TUIPOKCUA ATTFOMUHUS.

Kenezo: nonoxenne B Ilepuognueckoit cucreMe xumuueckux sneMmentoB J[. M. Menpeneesa,
CTPOEHHE aToMa, HaXOXJIeHHe B npupoje. Ouznueckrue U XUMMUYECKHE CBOWCTBA kene3a. OKcuipbl,
ruapokcuabl v conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U MOTyuEHUE.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJICHHE ¢ o0Opa3llaMd METAIJIOB M CIUIaBOB, MX (PU3UYECKHUMH CBOWCTBAMHU, U3YYCHUE
pPE3yNbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHUAECOMATEPUATOB), OCOOCHHOCTEM
B3aMMOJICHCTBUS OKCHJIA KAl U HATPHS C BOJION (BO3MOYKHO HCITOJIb30BAHUE BUICOMATEPHUAITIOB),
WCCTIEIOBAaHME CBOWCTB KECTKOM BOJIBI, TpoIlecca TOPEHHUs JKele3a B KUCIOpoae (BO3MOKHO

8



MCIOJIb30BaHUE BUIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIIMI HA MOHBI: MarHUs,
KaJbIUsl, aTIOMUHUS, IWHKA, skene3a (11) u sxxenesa (111), menu (11), HaOnroieHre U OMMCAHKE TPOIIECCOB
OKpalllUBaHUsl I[UJJAaMEHM HOHAMU HATpUs, Kalusg U Kaiblus (BO3MOXKHO HCIOJIb30BAHHUE
BUJICOMATEPHAJIOB), UCCIIE0BaHUE aM()OTEPHBIX CBOMCTB I'MIPOKCH/IA ATIOMUHUS U THAPOKCUIA IIMHKA,
pelIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHellne MeTasuibl U UX COSUHEHUSD.

XuMus M OKpy:xkamoumas cpeaa

BemectBa n matepuansl B TOBCEIHEBHOM KU3HM YellOBEKa. be3omacHoe Ucnoib30BaHUE BEILIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBasi momols mpu XMMHYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMUYeCcKOe 3arpsi3HEHUE OKpysKarolel cpeapl (MpenesbHas JOMyCTHMasi KOHIIEHTpAIUs
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHISCKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepualoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEpUaJIbl).

Meoscnpeomemnvwie ceazu

Peanuzarust MeXOpeIMETHBIX CBSI3eH MIPU U3YyUYEHUU XUMHUH B 9 KJIacCe OCYILECTBIISIETCS Yyepes
WCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK M TOHSATUH, SBISIOMIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.

OO0mue ecTecTBeHHO-HAYYHbIE TMOHATHSA: HAYyYHBIH (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJIacCH(UKAIUs, TIePUOTUIHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOJICITHPOBAHHE, H3MEPEHNE,
MO/JICTIb, SIBJICHUE, TAPHUKOBEIN 3D EKT, TEXHOTIOTHS, MATEPHAITBI.

®duzuka: MmaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbL, paJU0aKTUBHOCTbD,
MOJIEKYJa, JJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIPOBOJHUKH, IUIIEKTPUKHU, (DOTOIJIEMEHT,
BEILIECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHME BEUIECTBA, Tra3, pacTBOpP, PACTBOPUMOCTb,
KpUCTAJINYECKAsl PenIéTKa, CIUIABbI, (PU3UYECKHE BEIWYUHBI, CAMHUIBI HU3MEPECHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, abixanwe, Ouochepa, HKOCHCTEMa, MHUHEpalIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIC TOPOJIBI, IMOJIC3HBIE HCKOIAeMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

3. TemaTuyeckoe NJIAHUPOBAHUE, B TOM YHCJIE ¢ Y4eTOM padoyeil mporpaMMbl BOCIIMTAHUS €
yKa3aHueM KOJMYeCTBA 4YacOB, OTBOJAMMBbIX HA OCBOEHHE KAXKI0H TeMbl

Ne HaumeHnoBanue KonngecTBo akajeMHYeCKHX 4acoB ONeKTPOHHBIE Metonsl, HopMEL,
o/ pa3zesnoB U TeM OTBOJUMBIX HA U3YYEHHE TEMBI (tmdpossie) IIPUEMBI PabOTHI C
n IPOrpaMMBbl Bceero | Konrponsusie | Ilpaktuueckue | 0Opa3oBaTelbHbIE Yu€TOM NpOrpaMMBI
paboTsI pabotsi/ pecypcel BOCITUTAHHS
nabopaTopHbIE
paboTHI
Pasnea 1. BemecTBo U XuMHuYecKHe peakuum
Tosropenne n N bubanorexa [JOK
1.1 yriybnenue suanmii 5 1 https://m.edsoo.ru
OCHOBHBIX Pa3/IeJI0B 17£412636
Kypca 8 knacca -
OcHOBHbIE Bubsmorexa LIOK OKCIIEpUMEHT
12 3aKOHOMEPHOCTU 4 https://m.eds00.ru (;raboparopHble
XUMHYECKHX /7§412636 ombITHI 1-12)
peaximii -
DNEeKTPOIUTHYECKA bubanoreka [JOK DKCTIEpUMEHT
1.3 s INCCOLIMALINS. 8 1 1 https://m.edsoo.ru (;maboparopHbie
XuMudecKue [7f412636
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peakuuu B onbIThl 13-31). Vpok-
pacTBopax MPAKTUKYM
Hroro no pazneny 17
Pasnea 2. HemeTa/ibl U UX COeAMHEHUS
O6mas DKCIEPUMEHT
XapaKTepUCTHKA bubamorexa [JOK | (;1abopaTOpHBIH OTIBHIT
2.1 XUMHUYECKHX 4 1 https://m.edso0.ru/7 32). Ypok-
anemenToB VIIA- 412636 MPaKTHKYM
rpynnsl. ['ajgoresst
O6mas DKCIEPUMEHT
XapaKTepUCTHKA Bu6miorexa [[OK (;rabopaTOpHBIN OIBIT
XUMHYECKHUX ) 33). Pabota ¢
2.2 6 https://m.edsoo.ru/7
aneMeHTOoB VIA- 412636 TEKCTOM y4eOHHKA.
rpynnsl. Cepa u e€ -
COEIMHEHUS
O6mras OKCHepuMeHT
XapaKTepUCTHKA (;1aboparopHbie
XUMHUYECKUX bubmuoreka [TOK omnbITh! 34-38).
2.3 ameMeHTOB VA- 7 1 https://m.edsoo.ru/7
rpyImmnsl. A30T, 412636
¢dochop m ux
COCIITHEHUS
Oo6mas DKCIIEpUMEHT
XapaKTepUCTHKA (mabopaTtopHbIe
XUMHUYECKHX bubanorexa [[OK onbIThl 39, 40).
2.4 anemMenToB I[VA- 8 1 2 https://m.edso0.ru/7 YPpOK-IPaKTHKYM.
TPYMIBL. YTIEPOa ’ f41a636
KPEMHUH U UX
COCIMHEHUS
Hroro no pasnery 25
Paznen 3. Meraiibl 4 HX COeTUHHEHHUS
O61me ceoiicTsa bubamoreka [TOK DKCIIEpUMEHT
3.1 METAIOB 4 https://m.edso0.ru | (Ja6opaTOpHBIii OIBIT
[741a636 41).
DKCIIEpUMEHT
Baxuetimme bubanorexa [JOK (na6opa:gp Z;ﬂe
3.2 METaJLIBl ¥ HX 16 1 2 https://m.edsoo.ru yom’lm > 43).
COEIMHEHUS [7f41a636 POKHPAKTHIYM.
Homannuit
JKCIIEPUMEHT.
Hroro no paszneny 20
Pasnen 4. Xumus u okpy:kamouas cpeia
BemecrBa u Bbubmorexa [IOK | Vpok-koH(pepeHIHS
4.1 | wmarepuasbl B )KU3HU 3 https://m.edsoo.ru
YeIOBEKa [7f412636
Hroro no pasmeiry 3
PesepBHOe Bpemst 3
OO0111e€ KOITNYECTBO YacOB 68 4 7

10 IporpaMme
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IHoypouyHoe muIaHupoBaHue

KonnuecTBo aKaJCMHNYCCKHUX YacOB
OTBOJMMBIX Ha U3YUYCHUC TECMbL

[Ipunoxenue

OnexTpoHHBIE (HU(PPOBHIE)

n/n Tema ypoka KOHTpOIbHbIe Ilpaktueckne | oGpasoparenbubic pecypest
Bcero paboTsi/
paboTsI
nabopaTOPHEIC
paboThI
Ilepuonuueckuii 3aKoH.

1 [lepuoanveckas cucrema 1 Bubnuorexa I[IOK
XUMHUYECKHUX 3JIEMEHTORB /1. https://m.edsoo.ru/00adb59e
W. Menneneena
3aKOHOMEPHOCTH B

2 W3MCHEHUHU CBOMCTB 1 Butnuorexa [JOK
XMMHUYECKHUX DIIEMEHTOB https://m.edsoo0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Eg;z;ii::ausm " 1 Bbubnuorexa [JOK

P https://m.edsoo.ru/00adb7e2
HEOPTaHMYECKIX BEIIECTB
e I B LOK
> XP https://m.edsoo.ru/00adbac6
pemeToK
KonTponbnas pabora Nel
o Teme «IloBTOpEHNUE 1

5 yIIyOJicHHE 3HAHHUHA 1 1
OCHOBHEBIX Pa3JIeNIOB Kypca
8 Kimacca»

6 Sﬁiﬁ?ﬁiugx Wi 110 1 bubamorexa LIOK

peakd https://m.edsoo.ru/00adbcb0
Pa3IMIHBIM MIPU3HAKAM
Ilonstue o ckopoctu

7 XUMHUYECKOH peaKIiH. 1 Bubnuoreka [JOK
IoHsATHE O TOMOTE€HHEIX U https://m.edsoo.ru/00adbe9a
TeTePOTCHHBIX PEAKITHIX
[TonsiTHe 0 XUMUUYECKOM
paBHOBecuU. PakTOpHI,

8 BIIHSIOIINE HA CKOPOCTh 1 Bubmmorexa IIOK
XUMHUYIECKOH Peakinu u https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMHYECKOTO
paBHOBECHS

9 BOOIE:IZ(;J::IZ)ZJ;ILTI;E;;HHe 1 buGmorexa LIOK

https://m.edsoo.ru/00adcade
peaxuuu
Teopus

10 3JEKTPOJIUTUYECKON 1 bubnunoreka [JOK
qucconmanuu. CunbHbIE U https://m.edsoo.ru/00adcd68
cy1a0ble 3JIEKTPOJIUTHI

11 Monnble ypaBHEHUS 1 Bubmmorexa IIOK
peakiuii https://m.edsoo.ru/00add448
XuUMU4YeCKHUe CBOMCTBA

p | Smmweemmmta | Bumorera LOK

pelt . https://m.edsoo.ru/00add5d8
AIIEKTPOIUTHYCCKOM
JTUCCOIIHAITUH
. https://m.edsoo.ru/00add8b2
IIPECTaBICHUH 00
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3IIEKTPOJIUTHYECKOMN

JIMCCOLIAAITIT

14 ITonsTue o rugponuse Bubnunorexa [JOK
coueit https://m.edsoo.ru/00add9d4

15 O06o0meHHe 1 Bubmmoreka [JOK
CHCTEMAaTH3aIlUs] 3HAHUI https://m.edsoo.ru/00addd12
IIpaxTrdeckas pabora Ne 1.

16 «Petienue Bbubaunoreka [JOK
IKCTIEPHUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a/1a4»

KontponsHas padora Ne2
o TeMe
17 «DNEeKTPONUTHIECKAS 1 EH6H_HOTeKa L1OK
https://m.edsoo.ru/00addec0
Jnucconyanusi. XUMHYECKHue
PCaKIK B paCTBOPAX»
OO6mas xapaKTepUCTHKA

18 rajoreHoB. X UMHYECKHE Bbubnuorexa I[JOK
CBOIICTBa Ha MPUMEpE https://m.edsoo.ru/00addfe2
XJopa
Xnoposonopoa. ConsHas

19 KHCJIOTa, XUMHICCKHE Bubnmoreka [JOK
CBOMCTBA, MMOJyYCHHE, https://m.edsoo.ru/00ade104
MPUMEHEHUE
[IpaxTrdeckas pabora Ne 2

20 o teMe «Ilonydyenue Bubmmorexa [IOK
COJITHOM KHCIIOTEHI, https://m.edsoo.ru/00ade348
H3y4yeHUe e€ CBOMCTB
Brraucnenus mo

21 YpaBHEHUSIM XUMHUUECKUX Bubmmorexa [IOK
peaKIuii, eciy OAUH U3 https://m.edsoo.ru/00ade488
pearcHTOB J1aH B U30BITKE

29 OO0mas xapaKTepHUCTHKA Bubmmorexa [IOK
aneMeHToB VIA-rpymibt https://m.edsoo.ru/00ade64a
AnnoTpomnHsie
MOJM(UKAIINH CEPBI.

23 Haxoxnenue cepsl u e€ Bubnnoreka [JOK
COC/IMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XuMU4ecKue CBOMCTBA
CepHI
CepoBo10po1, CTPOCHHE, Bubnmorexa [IOK

24 (1)1/1331 HICCKHE H XHMITICCKHE https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunsl cepol. CepHast

o5 KHCJIOTA, (PU3UUECKUE U bubanoreka [JOK
XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
pUMEHEHHE
XuMu4eckue peakiyi,

JIeKaIUe B OCHOBE
SO comsp B 10K
i P https://m.edsoo.ru/00adec8a
KHUCIIOTBI. XUMUYECKOE
3arpsi3HEHUE OKPYKaIOIICH
Cpelibl COeIMHEHUSIMU CEePhI

q | D s B 10K
EeaKuHI/I sl posy https://m.edsoo.ru/00adec8a
OO6mras xapaKTepUCTHKA

28 3NIEMEHTOB V A-TpyIIibl. bubmmorexa [IOK

A30T, pactipocTpaHeHHe B

12
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npupoe, GU3NIECKUe 1
XHUMHYECKHE CBOMCTBA

AmMmuak, ero Qusuueckue

Bbubaunoreka [JOK

29 Y XHMHHIECKHE CBOHCTEA, https://m.edsoo.ru/00adf004
MOJTY4YCHUE U IPUMEHEHHE
[Ipaktnueckas padora Ne 3

30 o teme «llonydyenue Bubnuorexa [JOK
aMMHaKa, U3y4eHUE ero https://m.edsoo.ru/00adf180
CBOICTBY»

g | et B 10K

. https://m.edso00.ru/00adf306
CBOMCTBa
Hcnonp30BaHue HATPATOB
Y coJieil aMMOHUS B

p | oo B 10K
yROOP ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKpY Karolen
CpelIbl COCAUHCHUSIMU
asora
dochop. Okeua hochopa

33 (V) u dpocdopnas kucnora, Bubnuoreka [JOK
(bu3HUeCKHe 1 XHMHUUYCCKHE https://m.edsoo.ru/00adf68a
CBOWCTBa, MTOTyUCHHE
Hcnone3oBanue ¢pocharon

| b e B 0K
YRODPCHHUH. Sarp https://m.edsoo.ru/00adfc20
MPUPOIHOM CpeIbl
thocharamu
Yraepon,

35 pacnpocTpaHeHHe B Bubnmorexa [IOK
npupojie, husnueckue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Okcupel yraepoaa, ux

o | Do bamocce B 10K

) https://m.edsoo.ru/00adfebe
Mpo0GJIeMBI, CBSI3aHHBIE C
okcugoM yraepoxaa (IV)

37 YronpHas KUCIOTa U e€ Bubnmorexa ITOK
coutnt https://m.edso0.ru/00ae006¢
IpakTryeckas pabora Ne 4

w | Doue e B LOK
y ) https://m.edsoo.ru/00ae027e
KauectBeHnHas peakmus Ha
KkapOoHaT-HOH"

[lepBoHauaNbEHBIC TOHATHS

39 00 opraHYecKux Bubnmorexa ITOK
BEIIECTBAX KAK O https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTiepoja

40 Kpemuuii u ero Bubmmorexa [IOK
COEIMHEHUS https://m.edsoo.ru/00ae080a
IpakTryeckas pabora Ne 5.

Pewenue

a1 9KCHEPUMEHTAIBHBIX 3a/1a4 Bubmmorexa [IOK
o Teme «BakHeiine https://m.edso0.ru/00ae0bf2
HEMETAJIIBI I UX
COETMHEHUS

42 KonrponbsHas padora Ne3 1 Bubnmorexa IIOK

o teme «BakHeinne

https://m.edso0.ru/00ae0el18
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HEMCTAJIJIBI 1 UX
COCONHCHU S

OO1mas xapakTepHucTHKa
XAMUYECKUX DJIEMEHTOB —
METaJIOB. MeTannndeckas

43 CBSI3b U METaJUINYECKas buGmmorexa HOK
i https://m.edsoo.ru/00ael103e
KpHCTaJUTMYeCcKas pemeéTKa.
dusnyeckre CBOMCTBA
METaJIJIOB
XuMu4eckue CBOMCTBa
44 METaJIJIOB. Butnuorexa [JOK
DIEKTPOXUMHUCCKUH Pl https://m.edsoo.ru/00ae1156
HaIpsDKEHUN METANIIIOB
O061me crrocoOsl
TIOJTY9IEHHUS METAJJIOB.
15 ypammontam mmsccnn Bummorercs LIOK
yp o https://m.edsoo.ru/00ae1156
peaKIuii, eCIu OUH U3
peareHTOB COACPIKUT
MPUMECH
46 ITonsiTHe 0 KOppo3UN Bubmmorexa [IOK
METaIIIOB https://m.edsoo0.ru/00ael1278
Bubnmoreka IJOK
47 [lenounsie meTane! https://m.edsoo.ru/00ae14b2
48 OKCHJTBI U TUIIPOKCHIBI Bubnmorexa [IOK
HATPUSI U KAJIHsI https://m.edsoo.ru/00ae14b2
. H https://m.edsoo.ru/00ael5e8
Marduu
50 Bakneiime coefuHEeHN Bubnmoreka [JOK
Kb IHs https://m.edsoo.ru/00ae15e8
51 O06001EeHNE 1
CHUCTeMaTH3aIlHs 3HAaHUH
52 JKEcTkoCTh BOMBI U bubanorexa [JOK
croco0bI e€ yCTpaHeHHsI https://m.edsoo.ru/00ae1886
S3 o rewe MReerroon som Buorexa LIOK
N ﬂ,, https://m.edsoo.ru/00aelae8
M METOJBI €€ YCTPAHEHHUS
N Bubnnoreka [JOK
>4 Admommiii https://m.edsoo.ru/00aelc64
55 AmpoTepHEIe CBOWCTBa Bubmmorexa [IOK
OKCHU/Ia ¥ THIPOKCH 1A https://m.edsoo.ru/00aelc64
bubanorexa [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
ST commenen (I e Bubamorexs LIOK
(1) https://m.edsoo.ru/00ae35e6
58 O06o01eHHEe 1
cHCTEeMaTH3alHs 3HaHUH
[Ipaktrueckas padora Ne 7.
Pemenue
59 SKCIIEPUMEHTAJIbHBIX 3a]1a4 bubnmoreka [JOK
o Teme «BaxkHeiiime https://m.edsoo.ru/00ae3de8
METaAJIJIbI U UX
COCUHECHUS
Brraucnenus no BuGmuorexa LIOK
60 YpaBHEHHUSIM XUMHYECKUX

peakiii, eciiu OJ1H U3
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pEeareHToB J1aH B N30BITKE
WA COICPIKUT IPUMECH.
Berancnenus maccoBoit
JIOJIM BBIXOJIA TIPOIYKTa
peaxiuu

O06001EeHNE 1

61 . 1
CHCTeMaTH3aLsI 3HAHUN
KonrponbHas padora Ned
62 o teme «Baxkneinne 1 1
METAJUIBI U UX
COCAMHEHUS
A https://m.edso0.ru/00ae3f50
YeJI0BEKa
64 XHUMHYECKOE 3arpsA3HEHUE 1 Bubnuorexa [JOK
OKpYy’Karouieil cpepl https://m.edsoo.ru/00ae4270
65 Ponp xumMun B pemeHnn 1 Bubmmorexa IIOK
IKONOTHICCKHUX MPodiIeM https://m.edsoo.ru/00ae4270
H . https://m.edso0.ru/00ae0dOa
CHCTeMaTH3aLsl 3HAHUN
H . https://m.edsoo.ru/00adb33c
CHCTeMaTH3aLusl 3HAHUN
68 g‘?gg&iﬁﬁe},ﬁ()& 1 bubanoreka [JOK
. https://m.edsoo.ru/00ad9ch2
CHCTeMaTH3aLusl 3HAHUH
O0111ee KOIUYECTBO YacoB MO 68 4

IporpamMme
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