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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE PE3yJibTaThl OCBOEHHMS IPOTrPaMMbl OCHOBHOIO OOLIEro 0oOpa3oBaHMs
JOCTUTAIOTCS B XOZIe O0Y4YEHUsI XMMUHU B €JUHCTBE yUE€OHOM M BOCIIUTATEIBHOMN JCATEIHHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUIAMH U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIM3ALUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3YJIbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACUIMpPEHHE OMNbITa AEATENbHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJIe/IMI0, NOHUMaHMs 3HA4YeHUs XMMUYECKOM HAayKd B JKU3HHM COBPEMEHHOIO OOILIecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpMAIUEH O MEPEeAOBBIX ITOCTHKECHUSX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIMTAHUS:

NpPEICTAaBICHUS O COLMAIBHBIX HOPMAax M MpPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHWHA B
KOJIJIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTM B OOILIECTBEHHO IOJE3HOH, y4yeOHo-
HCCIIEIOBATEIHCKON, TBOPUYECKON U JPYTUX BUAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOM JIeITEIbHOCTH IPU BBITOJHEHUH Y4YeOHBIX, IIO3HABATENIbHBIX 3a/1a4, BBIIOJHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUM yUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHUIO
U B3aMMOIIOMOIIM B IpoOLECCe 3TOM yuyeOHOM AeATeNnbHOCTH, FOTOBHOCTHU OLEHHBATh CBOE
MOBEJICHHE ¥ TOCTYNKH CBOMX TOBApUIICH C IMO3WIMH HPABCTBEHHBIX W IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUIA MOCTYTIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHE  MpPEJCTAaBICHHUS O  BEIIeCTBE M  XUMHUYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH W COCTABIISIONINE OCHOBY ISt
NOHMMaHMs  CYIIHOCTH HayyHOW KapTHUHBI MHUpa, MpPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TPUPOIBI, B3aMMOCBS3SIX UYEIIOBEKa C MPHUPOJHON CPEoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HANpaBICHHbIE Ha TMOJYYEHHWE HOBBIX 3HAHUH I0 XHUMUH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IIPOIECCOB W SIBJICHWH, II03HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPaTypOH, AOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOT U

UHTEpeC K OOYYeHHMIO U IMO3HAHHUIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONH M HCCIEI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJICHHOCTH M YPOBHS 00yUeHUs B JalIbHEHIIEM;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbSI

OCO3HAHWE IEHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBEIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
NpUBBIYEK (yHMOTpPEOJSEHUSI alKOrojisi, HapKOTUKOB, KypEHHs), HEOOXOAMMOCTH COOJIIO/IEHUs
npaBuil 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMH BELIeCTBAaMH B OBITY M peabHOM
KH3HU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHUECKOMY U3YyUEHHIO TPOopeccuii U TpyJa pa3IMaHOTO POJia, yBOKEHHE K
TPyAy U pe3yibTaTaM TPYJOBOH JAEATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHS



NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C yYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOM N1eATEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUI, TOTOBHOCTh aJIAITUPOBATELCS B IPO(HECCUOHATILHOM Cpelie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHUE K MPHPOJIE KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 30pPOBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIOICHUS MPaBUl OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEllleCTBaMH,
a TaK)KE B CUTYaLMX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUA, MOJIy4YaeMmble MPU H3YUYEHUU XUMHUH, JJIs PEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH PUPOJHON CPEIOH, IS MIOBBILICHHS YPOBHS 3KOJIOTHYECKOM
KyJbTYPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTel MX pelieHus
MOCPEACTBOM METOJ0B XMMHH, IKOJIOTHUYECKOTIO MBILLICHHS, YMEHHUSI PYKOBOJCTBOBAaTbCSI UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIBbHOMN MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDHI

B cocraBe MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIAOT 3HAYMMBIC JJI (1)OpMI/IpOBaHI/I$I
MHUPOBO33pEHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOpUSs, MPUHIUI, TUNOTe3a, (aKT, CUCTEMA,
MPOILIECC, IKCIEPUMEHT U JPYToe€.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HAay4yHOM KapTHMHE MHpa, U yHHMBEpCalbHbIE YUeOHbIE JEeHCTBUS (MIO3HABATENIbHBIE,
KOMMYHHKATHUBHbBIC, PETYJIATUBHbBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOW AEATEIBHOCTH.

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble Jlornueckue aecTBUs:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TMPU OCBOCHHHM 3HAHUU:
PAaCKpbIBATH CMBICJI XUMHUYCCKUX HOHATHU (BBII[GJ'I?ITB HUX  XapaKTCPHBIC IMPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEPUM [UIsl KiaccU(UKaLUU
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEaKIUi, YCTaHABIMBATH IPUUMHHO-CIIECTBEHHBIE CBS3H
MCKOY 00BEKTAMHU U3y4YCHUA, CTPOUTH JIOTUUCCKHUE PACCYIKIACHUA (I/IHI[yKTI/IBHBIG, ACAYKTUBHBIC,
110 aHAJIOTMH ), IeJaTh BBIBOJIBI M 3aKJIFOUECHMS;

YMEHHE NPUMEHATh B MPOLECCE MO3HAHMS MOHATHS (TMPEAMETHbIE U METaIllpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa3OBBIBATH HIMPOKO
MNPUMCHACMBIC B XUMHWU MOJCIIBHBIC IMPCACTABICHUA — XUMHYECKHH 3HaK (CI/IMBOJ'I BHGMCHTa),
xuMudeckass ¢GopMylia M ypaBHEHHE XHMHUYECKOHW peakiuu — TMpU pelIeHud ydeOHOo-
IIO3HaABaTCJIbHBIX  3a/a4, C y‘{éTOM OTUX  MOACJIBHBIX HpeI[CTaBJIeHI/IfI BBIABJIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHWYCCKUX peaKHHﬁ, BBIABJIATH O6HII/I€ 3aKOHOMCPHOCTHU, IMPHUYNHHO-CJICICTBCHHBIC CBSA3U U
MPOTUBOPEYUS B U3YUaEMBbIX MPOIIECcaxX U SBICHUSIX.

Ba3oBble uccienoBarebCKue AeiCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA IO3HAHUS, a
TaKXXE€ B KadyeCTBE€ OCHOBBI IJIsd q)OpMI/IPOBaHI/ISI THUIIOTE3blI 110 TPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CY>KJICHHI;

HpI/I06peTeHI/Ie OIlbITa IO IIJIAHUPOBAHHWIO, OpraHuU3alliid W IPOBCACHHUIO YUYCHUUYCCKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0OM IPOIlecca, CAMOCTOSTENILHO MTPOTHO3UPOBATh €TI0
pe3yibTaT, (HopMyIupoBaTh OOOOIIEHUS W BBIBOJABI IO pe3yJbTaTaM IPOBEAEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIISATH OTUET O MPOIeIaHHOM pabdoTe.

PabGora ¢ unopmanmeii:

yMEHHE BbIOUpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH MH(DOPMAIINIO PA3IUYHBIX BUOB
1 $GOpM IPECTABICHHUS, TOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAay4HO-TIOMYJIIpHAas INTEpaTypa



XUMHYECKOTO COJIEp’KaHUs, CIpaBOYHbIE TM0coOus, pecypchl UWHTepHeTa), KpUTHUYECKU
OLIGHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHSTh Pa3JIMYHbIe METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MH(OpMAIH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUYCOHBIX U MMO3HABATEIbHBIX 3324
onpeAeNéHHOr0 THIMA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYJIbTYPOW aKTUBHOTO MCIIOJIb30BAHMSI Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpMy MpeacTaBiIecHUS
uHPOpPMALMKM U WUIIOCTPUPOBATH pEIlaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSMU;

YMEHHE HCIOJb30BaTh U aHAJIM3UPOBATh B IIPOLECCE YUEOHOM M HCCIIEJOBATEIbCKOMN
JEeSATEIIbHOCTH MH(POPMALIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJTbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIOLIeH MPUPOIHON CPEIb.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMs 3a/laBaTh BOINpPOCHl (B XOojA€ JaAuaimora M (Miau) IUCKYCCHM) II0 CYIIECTBY
oOcyxxmaemMoil Tembl, (OPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHS IPECTaBISTh MOTYYSHHbIE PE3YyIbTaThl MO3HABATEIHHON JESTEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3YJIbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOUW pPabOTHl MO HCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOI IMO3HABATEIbHOU U
HCCJIEIOBATENIbCKON J1€ATEIbHOCTH MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuéTa
OoOLIMX MHTEPECOB W COrJIacoBaHMs MO3UIUH (0OCykaeHUs, 0OOMEH MHEHHMSIMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEUCTBUM, ONPENEICHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eficTBUS:

YMEHHE CaMOCTOSITENILHO OMPEAEIATh LEIH ACeSITeIbHOCTH, IaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTb W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESITEIBbHOCTb, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Yy4eOHBIX M I03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEUCTBUM NpH
BBIMOJIHEHUH 33JaHUN ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX M PEAKIIMIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBICHHOM 1ienu,
YMEHHE UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIOBUH 3a/laHUM.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yJabTATOB IO OCBOEHHIO 0053aTEIBHOIO COJAEpIKaHMs,
YCTAHOBJIEHHOTO JaHHOM (exnepanbHONW pabouell MporpaMMoM, BBIJIENAIOT: OCBOCHHBIE
oOydJaroluMuCcs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
OpeaMEeTHOW 00sacTu «XUMUs», BUIBl JEATEIBHOCTH IO IOJYYEHHI0 HOBOTO 3HAHUS, €ro
MHTEpIIpETAlNU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B Pa3IMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHusi B 9 KJjacce nmpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YHAIOIINXCS] YMEHUI:

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKUX MOHSTHHA: XUMHYECKMH DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KATHOH, aHWOH, IIPOCTOE€ BEUIECTBO, CJIOXKHOE BEIIECTBO, BaJCHTHOCTD,
IIEKTPOOTPUILIATEBHOCTD, CTENEHb OKHUCIIEHUS, XMMHYECKas pEaKlMs, XUMHUYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJb, MOJIIPHBIH 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALMSA, PEAKIMd HOHHOrO OOMEeHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, oOpaTHMMble M HEOOpaTUMBbIE pEaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHME, aJlJIOTPOIHS,
aM(pOTEepHOCTb, XUMUYECKasi CBSI3b (KOBAJIEHTHAs, MOHHAs, METAJLTMYECKasi), KpUCTaJUInYecKas
peméTka, KOppO3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONW pEaKIHUH, MPeNeabHO
nonycrumas koHueHntpanus I1/IK Bemectsa;



WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKHUX IOHATHA M HPUMEHATH 3TU
MOHSITHS IIPU ONTMCAHUM BELLIECTB U X IIPEBPALLCHMI;

UCIIONIb30BAaTh XMUMHYECKYI0 CHMBOJMKY JJIsi COCTaBleHUst (OpMysa BEIIeCTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpENENATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS] XUMUYECKUX AJIEMEHTOB B COCIUHEHUAX
Pa3IMYHOIO COCTaBa, NMPHUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCYy COCIMHEHUH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCMHEHUSX, 3apsil MOHA MO0 XUMHUYECKOW (popmylie, Xapakrep cpeibl B BOIHBIX pacTBOpax
HEOPraHWYECKUX COCIUHEHMM, TUIl KPUCTAIUIMYECKOM pEeIIETKH KOHKPETHOIO BEILIECTBA,

packpsiBaTh cMbici [leproanueckoro 3akona Jl. 1. MenaeneeBa u JEMOHCTPUPOBATH €TI0
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy Ilepuognueckoil cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas MoArpymnna (A-rpymma)y U «moOoyHas
noarpynna (b-rpymma)», manbie u OosblIME TEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPHIE
UMEIOTCS B INEPUOJMYECKOM TaOyMIEe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps[ siipa, 00lee YUCIIO 3JEKTPOHOB U paclpeiesieHue ux
TI0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB AJIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajiblX MEPUOJIOB U TJIABHBIX MOATPYNI C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(UIIMPOBATh XUMUYECKUE DIIEMEHThI, HEOPraHMYECKHUE BEIIECTBA, XUMHYECKHE
peakiuu (0 YUCITy U COCTAaBY yYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PdeKTy, mo
M3MEHEHUIO CTENIEHEeH OKUCICHHSI XUMUYECKIX JIIEMEHTOB);

XapaKTepu30BaTh (ONMHUCHIBATh) OOIMME U CHeMU(UISCKUe XUMHUYECKHE CBOMCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Ias OMMCAHUE ITPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIN;

COCTaBJISITh YPABHEHUS 3JEKTPOJIUTUYECKON TUCCOIMALMU KHUCIIOT, IIEJI0Ye U COJIeH,
NOJHBIE ¥ COKpAlIEHHbIE YpaBHEHHUS pEakuuii HOHHOTO OOMEHa, ypaBHEHHS pEaKIIHid,
MOATBEPKJIAIOIINX CYUIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY BELIECTBAMHM Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI TMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOEHUS, BO3MOKHOCTH
MPOTEKaHUs XMMHUECKUX MPEBPAIllEHUH B Pa3JINYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 10 (popMyJie COeIMHEHNS, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIUY;

coOnrofarh IpaBWwia TOJb30BAaHUS XMMHUYECKOW TocyAod U J1ab0paTOpHBIM
000py10BaHUEM, a TaKXKe MpaBuiIa 0OpaleHHsI C BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIMUSIMU
[0 BBIIOJHEHUIO J1a0OpaTOPHBIX XMMMYECKHX OIBITOB IO TMOJYYEHHIO U COOHMpaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U yIIEKHCIIOro ra3a);

MPOBOAMTH pEaKLUHU, MOATBEPKIAIONINE KAY€CTBEHHBIN COCTaB pPa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMuUI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUI-UOHBL, KATHOHBl aMMOHMSI M  HMOHBl H3Y4YEHHBIX  METaJlIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPIaHUUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINIO0, BBISIBICHUE NPUUYNHHO-CIICACTBEHHBIX CBS3€H — IS
M3YYEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIINIl, €CTECTBEHHO-HAyUYHbI€ METO/IbI TO3HAHUS
— Ha0JII0/IeHNe, U3MEpEHNe, MOJICTUPOBAHHE, SKCIIEPUMEHT (peabHbIi 1 MBICICHHBIN).

CPAEP KAHUE KYPCA «XHUMMUSIL. 9 KJITIACC».
Paspnen 1. BemecTBO M XUMHYeCKasi peaKHus
1.1. IloBTOpeHue u yriry0/eHHe 3HAHUI OCHOBHBIX pa3JesioB Kypca 8 kiacca



Ilepuonuueckuii  3akoH. Ilepuomuueckas cucreMa XUMHYECKUX dJIeMEHTOB  JI.
U. Menneneea. CTpoeHue aToOMOB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB XMMHYECKHX
DJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, Kaluus, KajbLUs U UX COCAVUHEHHH B COOTBETCTBHM C
IIOJIOKEHUEM JIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM MX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHYECKOM CBS3M. THIBI KPUCTAJUNIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM M BUJA XUMUYECKOH
CBSI3H.

Knaccugukamuss ¥ HOMEHKJIATypa HEOPraHMYECKMX BEIIECTB. XHMHYECKHE CBOMCTBA
BEUIECTB, OTHOCSIUMXCS K Pa3jM4YHBIM KJIacCaM HEOPraHWYECKUX COCIUHEHUH, TeHEeTU4ecKas
CBS3b HEOPraHUYECKHUX BELIECTB.

Crexuomerpusi. KosinyecTBeHHbIC OTHOLICHHS B XUMUH

Monbs — eaunuIa KonruecTsa Bemectsa. Yucno Aoraapo. MorsipHas Macca. Bbigod
popmynsl coedunenus. Ilpocmetiwas (omnupuneckas) u MoieKyIapHas ¢opmynvl. 3aKOH
ABoraapo. Mossipabiii 00beM raza. HopmanbHble U cTaHIapTHBIC YCIOBUS. A6contomuas u
OMHOCUMENbHAS NJIOMHOCMb 2A308.

Pacuets! o ypaBHeHUSIM peakuuid. Beraucienne Maccol, 00beMa MM KOJIMYECTBA BEIIECTBA IO
U3BECTHOM Macce, 00beMy WM KOJUYECTBY BEIECTBA OJHOTO U3 PEareHTOB WU MPOYKTOB.
PacueTsl 00bEMHBIX OTHOLLIEHUH Ia30B B XUMHUECKUX PEAKLIUAX.

Brruncnenue konmdyecTBa MOJIEKYJI 110 U3BECTHOMY KOJIMUYECTBY BEILLIECTBA.

Pacuemvr no ypasnenusm peakyuil 6 cuyuae, Ko20a OOHO U3 6eWecme HAXOOUMCS 6
Hedocmamke. -Buvluucienue maccvl 00HO20 U3 NPOOYKMOE peakyuu no macce pacmeopad,
cooepacauyeco onpeoeseHHyI0 000 UCXOOH020 8eulecmad.

- Bbixo0 npodykma xumuueckou peakyuu, e2o pacyemn.

JdemoncTpanum. [Ioka3z HEKOTOPHIX COEIMHEHUN KOJIMYECTBOM BELIECTBA 1 MOJIb.
JleMoHCTpanus MOJISIpPHOro 00beMa UAeanbHOIo rasa.

1.2. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX pPeaKuuii

Knaccugukanus XMMUYECKUX peaklUui Mo pa3iIMyHbIM MpU3HAKaM (IO YUCIY M COCTaBY
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHCIICHUsSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTajlu3aTopa). DK30- U
HHIO0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonstHe 0 ckopocTH XMMHUYeckod peakuuu. IloHsTHE 00 OOpaTMMBIX M HEOOpPATHUMBIX
XUMHUECKHX peakiusax. [loHATHE O TOMOTreHHBIX M TeTepOoreHHbIX peakiusx. [loHsTue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pPEeaKIMH U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIUU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIBb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.
1.3.2JeKkTpoauTHYecKas Aucconnanus. XuMu4ecKkne peakiuu B pacTBopax

Teopust 3IEKTPONUTHYECKON ITHCCOLMALNN. DIJIEKTPOIUTHI U HEAIEKTPOJIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAMCCOLMAallMM BELIECTB C pa3IUYHBIMU BHUAAMH XHMHMUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0BIE DIIEKTPOTUTHI.

Peakuuu noHHoro oOMeHa. YcCIOBHS MPOTEKAHUS peakiMii HMOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peaknuii. CBOMCTBAa KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
OpeCTaBIeHU 00 SJIEKTPOTUTHUYECKON auccorranuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumenn.

O03HAKOMJICHHE C MOJEISIMHU KPHUCTAUIMYECKUX PEMETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEeMeTa/lioB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XHWMHMUYECKOW pEAKLIUU OT BO3JAEHCTBHS Pa3IUdHBIX
(akTOpOB, HCCIEI0BAaHUE IJIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOIECCa IUCCOLMALUN



KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BAaHUE BHUAECO MaTepHasIOB), MPOBEICHHE
OTIBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUil (FOpEeHHE, peakLuu pPas3ioKEeHUs, COSAUHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAauyeCTBEHHBIX pEaKUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.
Pa3pen 2. HeMeTaJJIBI M X CO€IHMHEHUS
2.1. Ob6mas xapakTepucTHKa XUMH4YecKuX 3J1eMeHTOB VIIA-rpynnebl. I'anorensl

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crernieHu okucieHusi. CtpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTaulaMH, HeMeTallJIaMH,
miesouamu).  XusopoBopopod. ConsiHasi KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JleficTBre XJjiopa 1 XJIOpOBOJOPO/a Ha OPraHu3M 4esloBeka. BaxHelme xjiopuabl
U X HaXO0X/IEHUE B IPUPOJIE.
2.2. O0masi xapakTepucTHKAa XHMHYeCKHX 23JjeMeHTOB VIA-rpynnel. Cepa u eé
CcOeJUHEeHHS

OObmas xapakrtepuctuka 3i1eMeHTOB VIA-rpynnbel. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTeneHU oKucieHus. CTpoeHne M (PU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKue M XUMHUUYECKHe CBOWCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak TMPEICTaBHTENS Kiacca KHUCIOT W crenuduueckue). XUMHUYECKHEe pPEeaKIuy,
Jekallde B OCHOBE HPOMBIIUICHHOTO croco0a IMosydyeHus cepHoil KucnoTsl. IIpumenenue
cepHoii KuCIOTH. COJM CePHOM KUCIOTHI, KaYeCTBEHHAS peakuus Ha cylbhaT-noH. Haxoxaenue
ceppl M €€ CcoeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYyXKawolell cpebl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.
2.3. O0mas XxapaKTepuCTHKA XMMHYECKMX 3j1eMeHTOB VA-rpynnsl. A3ot, (pochop u ux
COCJUHECHHSA

OO6mass xapakTtepucThka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTEMEeHM OKHUCICHUSA. A30T, pacHpoCTpaHeHHEe B Tpupoje, Qusnueckue u
XUMHUeckue cBoiictBa. KpyroBopot azora B nmpupoje. AMMUak, ero Gu3ndeckue 1 XMMHUUECKHe
CBOWCTBA, MoylyyeHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYECKHe CBOICTRa,
npuMmeHeHrue. KauecTBeHHas peakiivs Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyuyeHUE,
du3nueckne M XUMHUYECKHME CBOicTBa (0OIIMEe Kak MpeacTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHMSI B KadeCTBE MHUHEPAJIbHBIX
ynoOpeHnid. XUMHUYecKoe 3arpsi3HEHUE OKpY’KakoIIeld Cpeibl COeAMHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIM, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amioTpoIHble MOAUPUKALNN
docopa, ¢pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue ¢ocharoB B KayecTBe
MHUHEpaJIbHBIX YA0OpEHHH.
2.4. O0uas xapakTepUuCTHKA XUMHUYeCKHX 3JeMeHTOB IVA-rpynnel. Yriepoa u kpeMHMii
W UX COCJUHEHUS

OO6mass xapakrtepuctuka s1aeMeHTOB [VA-rpynmnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENECHU OKUCIEHHsS. YTIEpOJ, alUIOTPOMHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gpusndeckre U XUMUYeCKue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcunpl yraepona, ux (pU3NUecKue U XMMUYECKHe CBOWCTBA, IEHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJyYeHHe U MPUMEHEHHe. JKOJIOTHYeCKHe Mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINIEHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucimora u eé
coiu, UX (U3MYEeCKHMe M XHMMHUYECKHE CBOMCTBA, MOJIyueHHE W mpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wmoHbL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeEAMIMHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.



[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX yriepoia
(meran, 3TaH, JTWIEH, alleTWJIEH, 3TaHOJ, TIJHULEPUH, YKCYCHas kucnota). I[lpupoansie
UCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadOTKu
(OeH3uH), UX poJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE O OMOJOrMYECKN BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepuallbHOE EIUHCTBO
OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHMHUYECKHE CBOWCTBA, IOJIY4YEHHE W MPUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencraienus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIMKAThI, UX UCIIOJIb30BAHKE B OBITY, B IPOMBIILIEHHOCTH. BaxHeiimume
CTPOUTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOH, xene300eToH. [IpoGiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKMU3HHU.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3I[0B HEOPraHUYECKUX BEUIECTB, CBOMCTB COJITHON KHUCIIOTHI, IPOBEJICHUE
KAYeCTBCHHBIX PEAKIUN Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3MYecKue U XUMHUYECKHE CBOICTBA raJlorT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMy XJIOPUIOB (rajlOr€HU[IOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUZECOMATEpHAIOB), HaONIOJEHUEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHCJIOTHI, TIPOBEJICHHE KAYECTBEHHOW peakINy Ha Cyiab(paT-WOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M MX COeIUHEHUN
(BO3MOKHO HCITOJIb30BaHUE BUACOMATEPHAIIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yI0OpEHUH,
MojlyueHue, coOupaHue, pacro3HaBaHHME M HW3YYCHHE CBOICTB aMMMaka, IpPOBEJICHUE
KAUeCTBCHHBIX pEaKkIuid Ha HMOH aMMOHUsS U Qocdar-noH MW U3YYCHHE NPH3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3YUEHHE MOJENENH KPUCTANIMYECKUX PELIETOK ajiMasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyuYeHHUe, COOUpaHue, pacro3HaBaHue
U U3yYEHHE CBOWMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMii Ha KapOoHAT U
CHUJIMKAT-UOHBl M W3Yy4YeHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C TPOIYKIUEH
CHUJIMKATHOM TMPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX 3a/ay Mo Teme «Bauelmiue
HEMETaJUTbl U UX COSTUHEHUSD.

Pasaen 3. MeTa/l/ibl M UX COeJUHEHUS

3.1. O6mue cBoiicTBa METAJJIOB

OO0mass xapakTepUCTUKa XUMHUYECKHX DOJEMEHTOB — METajlIOB Ha OCHOBAaHMHM HX
nonoxxenus B [lepuonnueckont cucremMe xumuueckux sneMenToB [[. 1. Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HANpsOKEHUH MeTaioB. dusnyeckue W XUMHUYECKUE
cBoiicTBa MeTaiyioB. OOmme crnocoObl MoxydeHusi MeTamioB. [loHATHE O KOPPO3UK METAaJIOoB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTYH, TIOPATIOMUHUHN, OpOH3a) U
UX PUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

3.2. BakHeiiue MeTa/UIbI M UX COeTUHEHUS

[[{enounble MeTalIbI: MOJ0KeHUE B [leproanyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa, cTpoeHHE WX aTOMOB, HaxoXJaeHUe B mpupoje. Ousnueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpHsl U Kanus. [Ipumenenue
MIEJIOYHBIX METAJVIOB U UX COCTUHEHUM.

[IlenoyHo3eMeNbHBIE METAUIBI MAarHUi M KajdblMil: nosiokeHue B Ilepuonnueckon
cucreme xuMmuueckux snemeHToB [[. WM. MenpaeneeBa, CTpoeHME HMX aTOMOB, HAaXO0XKJICHHUE B
npupoje. Puznueckue U XUMMUYECKUE CBOMCTBA MAarHus U Kajblus. Baxueimme coeguHeHUs
KaJbIus (OKCUM, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.



AnmoMunuii: mnionoxkenue B Ilepuoanueckoil cuctemMe XHUMHYECKHX dieMeHToB /[l
W. MengeneeBa, CTpoeHHE aToMa, HaxoXXJIeHUe B npupoge. Pusznueckrue U XUMHUYECKUE
cBoiicTBa amoMuHus. AMpOTEepHbIE CBOMCTBA OKCU/IA U THAPOKCUAA aTIOMUHUS.

Kene3o: mnonoxenne B Ilepuogumyeckoil cucTeMe XHUMHYECKHX 3yeMeHToB /I
W. MengeneeBa, CTpOo€HHE aTOMa, HaxoXKJIeHHWE B npupone. dDusznueckne M XUMUYECKUE
cBoMcTBa xene3a. Oxcuabl, ruapokcuasl u conu xenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
U TIOJIyYEHHE.

Xumuueckuii IKcnepumenm.

O3HaKOMJICHHE ¢ oOpa3laMud METaUIOB M CIUIaBOB, MX (DU3MYECKHMMH CBONCTBaMH,
M3y4YeHUE Pe3yJbTAaTOB KOPPO3UM METaUIOB (BO3MOXXHO MCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCHA KaJbIUsl U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs xKejle3a B
KuciIoposie  (BO3MOXKHO — HCIIOJNBb30BaHHE  BUIEOMATEpUaIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, aJIIOMUHUS, LUHKA, xene3a (I1) u xenesa
(I1I), memu (II), HaGmrOIEeHME W OMKMCAHKE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kausl U KaJIblUs (BO3MOXKHO HCITOJIb30BAHHME BHJICOMATEPUAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCH/IA LIMHKA, PELIEHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 M0
Teme «BakHeume MeTaibl U UX COSTUHEHUSD.

Pasznen 4. Xumus u okpy:xamomas cpeaa
4.1. BeniecTBa 1 MaTepUAJIbI B dKH3HU YeJI0BEKA

BemiectBa u mMarepuansl B OBCEJIHEBHOM U3HM YelloBeKa. be3onmacHoe MCnosib30BaHUE
BCIICCTB M XUMHUYECKHX peakinuii B ObITy. IlepBas momMormp TpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpPYXKaIolIen cpenbl (MpeaeabHas JOMyCTUMasi KOHIICHTPALUs
Beiects, gainee — [1/IK). Pons Xxumuu B penieHuu 3K0J0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pas3ioB MaTepualioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEpUaJIbl).

Mescnpeomemnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU M3YUYEHUU XUMHUHU B 9 Kiacce OCylIECTBISETCS
4yepe3 HCIOJb30BaHME KakK OOIMX €CTEeCTBEHHO-HAYYHBIX TMOHATUWA, TaK U TOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
HU3MEPEHHE, MOJIEIb, SIBJICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHSI, MATEPUATIBI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, W30TOIBI,
pPaIMOaKTUBHOCTh, MOJICKYJIa, OJJICKTPUUYECKUU 3apsifi, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAss PEMIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€MHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MUHEpAJbHbIE YyI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rtumpochepa, MHHEpPAIbl, TOPHBIE TIOPOMABI, IOJIC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

TemaTn4yeckoe NJIAHMPOBaHUeE, B TOM YHCJIe ¢ y4eTOM padoyeii MporpaMMbl BOCIMTAHHSA C
yKa3aHHeM KOJH4YeCTBA YacoB, 0TBOJMMbIX HA OCBOEHHE KaK10il TeMbl.

Ne | Tema ypoka KosanuectBo OneKTpoHHbIE IU(PPOBBIE 00pa30BaT
n/n 4acoB
Bcero | Kontpois-
HBIE




paboThI

[leprogudeckui
3aKOH.
[leprnognyeckas
CUCTeMa XMMHUYEeCKUX
aseMeHTOB /[. U.
MeHpeneeBa

bubauoTeka LIOK https://m.edsoo.ru/00adb5¢

3aKOHOMEPHOCTHU B
W3MEeHEHUH CBOMCTB
XUMHUYECKHUX
3JIEMEHTOB MEPBbIX
TPEX NEepUOJ 0B

bu6bsauoTteka [JOK https://m.edsoo.ru/00adb6l

Knaccupukanus u
HOMEHKJIaTypa
HEOpraHHUYEeCKUX
BellleCTB

bu6saunoTteka [JOK https://m.edsoo.ru/00adb7e

Buzpl xuMudeckou
CBA3U U THUIIbI
KPHUCTa/IJINYeCKUX
peléToK

Bbu6sunoTteka [JOK https://m.edsoo.ru/00adbac

BxoaHas
KOHTpPOJIbHasA paboTa
Ne1 no Teme
«IloBTOpEHUE U
yrJjiy0JieHrue 3HaHU U
OCHOBHBIX pa3/ieJI0B
Kypca 8 kiacca»

Bu6anoTeka LJOK https://m.edsoo.ru/00adb5¢

Mons. MonspHas
Macca

https://www.yaklass.ru/p/himija/8-klass/ras
14608 /vychislenie-kolichestva-veshchestva-22
437e-a4aB8-8b32bf44060b

BriBoa npocrenimen
(bopMyJIBI BEIIECTBA.
Pacuetsl mo
YPaBHEHUSIM PEaKLUI

https://www.yaklass.ru/p/himija/8-klass/ras
14608 /prosteishie-vychisleniia-po-uravneniiar
14761 /re-2ee73388-eb15-4cd3-bf54-bd0d110

3akoH ABoOrajpo.
MossipHblii 00beM
ra3oB. OTHOCUTENbHAS
IUIOTHOCTb I'a30B

3akoH ABoraJipo. MossipHbIil 00beM razoB. OTHO

Pacuetnl 1o
YPaBHEHUSAM
XUMHUYECKUX PEAKIUI
C YYaCTHEM T'a30B.

https://www.yaklass.ru/p/himija/8-klass/ras
14608 /prosteishie-vychisleniia-po-uravneniiar
14761 /re-2ee73388-eb15-4cd3-bf54-bd0d110

10

Oo6o01maromiee
MMOBTOPEHUE 10 TEME
«CTEeXHOMETPUSI»

https://www.yaklass.ru/p/himija/8-klass/per
poniatiia-i-teoreticheskie-predstavleniia-1584(
massy-veshchestv-v-khimicheskikh-reaktciiakl

11

Knaccudukanus
XUMHUYECKUX peaKkL Ui
10 Pa3/IMYHbIM
pHU3HaKaM

bu6snoTteka [JOK https://m.edsoo.ru/00adbct

12

[loHATHE O CKOPOCTHU

Bbu6auoTeka [JOK https://m.edsoo.ru/00adbeC

10


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

XUMHUYECKOH
peaknuu. [loustue o
FOMOTEeHHBIX U
reTeporeHHbIX
peakiusax

13

[lonaTtue o
XUMHUYECKOM
pPaBHOBECHH.
dakTOopHl, BAUAOLIME
Ha CKOpPOCTb
XUMHUUYECKOU peakuu
Y NI0JIOKEHU e
XUMHUYECKOro
paBHOBeCUs

bubauoteka LIOK https://m.edsoo.ru/00adc2&

14

OKucJInuTEeBbHO-
BOCCTAaHOBUTEJILHBIE
peaknu

bu6sunoTteka [JOK https://m.edsoo.ru/00adcad

15

Teopus
3JIEKTPOJIUTUYECKOMN
JMCCOLIMALUU.
CunbHble U c/1abble
3JIEKTPOJIUTHI

Bbu6sunoTteka [JOK https://m.edsoo.ru/00adcdé

16

HoHHble ypaBHEHUA
peaknui

Bu6auoTeka [JOK https://m.edsoo.ru/00add4+

17

XyuMuyeckue
CBOMCTBA KHUCJIOT U
OCHOBaHHUM B cBeTe
npeJcTaBJeHUN 06
3JIEKTPOJIUTHYECKOU
JIUCCOLMALIU U

Bu6anoTeka LJOK https://m.edsoo.ru/00add5c

18

XuMmnyeckue
CBOMCTBa COJIEU B
cBeTe
npeJicTaBJIeHUN 00
3JIEKTPOJIMTUYECKOM
JYCCOIMAIlHH.
[TonsaTue o
TUJIpOJIM3e CoJler

Bu6anoTeka [JOK https://m.edsoo.ru/00add8l

Bu6auoTeka [JOK https://m.edsoo.ru/00add9c

19

060611eHUe U
CHCTeMaTH3alusA
3HaHUU

Bu6auoTeka [JOK https://m.edsoo.ru/00addd:

20

[IpakTHUyeckas
pa6oTta Ne 1.
«Pemienue
3KCIIepUMEHTaJbHbIX
3a4a4»

bub6anoTeka LJOK https://m.edsoo.ru/00addbf

21

KoHTposibHas paboTta
Ne2 no Teme
«JJIEKTPOJIMTUY ECKas
JYCCOoIMallH.
XuMHyeckKue

bub6anoTeka LJOK https://m.edsoo.ru/00addec

11


https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

peakIuu B
pacTBopax»

22

O6masn
XapaKTepuCTUKa
rajioreHoB.
XuMnyeckue
CBOMCTBA Ha IpuUMepe
xJiopa

bubauoteka LIOK https://m.edsoo.ru/00addfe

23

XJ10pOBOZOPOL.
CosiiHasA KUCIOTA,
XUMHYECKUE
CBOMCTBa,
NOJIyYeHME,
NpUMeHeHHe

bubauoTeka LIOK https://m.edsoo.ru/00adel(

24

[IpakTHyeckas
pa6oTa N2 2 o TeMe
«[losydyeHnue consgHOU
KHUCJIOTBI, U3yYeHUEe
€€ CBOMCTB»

bu6bsunoTteka [JOK https://m.edsoo.ru/00ade34

25 | O6mmas Bbu6anoTeka LIOK https://m.edsoo.ru/00ade64
XapaKTepUCTHKA
asieMeHTOB VIA-
TPYIIIBI

26 | AnnoTpornHbie bu6sunoTteka [JOK https://m.edsoo.ru/00ade64

MoAvdUKaLUHU CePBI.
HaxoxaeHue cepbl 1
eé coeJUHEHUHU B
npUupo/e.
XuMHu4eckue
CBOWCTBA Cephl

27

CepoBogopoz,
CTpO€EHUE,
dusuyeckue u
XUMHUYeCKHe
CBOMCTBA

Bu6auoTeka LJOK https://m.edsoo.ru/00ade8(

28

OKcuAbl cephl.
CepHas KMCJI0Ta,
dbusuyeckre u
XUMUYeCKHUe
CBOICTBa,
npUMeHeHHe

Bub6anoTeka LJOK https://m.edsoo.ru/00adea?

29

XyMUyeckue
peakuuy, Jexxaljie B
OCHOBe
HNPOMBIIIJIEHHOTO
croco6a noJy4eHust
CEPHOU KUCJIOTBI.
XumMuyeckoe
3arpsisHeHUe
OKpYy>KarwlleH cpefbl
COeJMHEHUSIMU CepbI

bu6auoTeka LIOK https://m.edsoo.ru/00adec8

12


https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

30

Beiuucnenue
MacCOBOM J0JIU
BbIX0/]a IPOAYKTA
peakiuu

bu6sunoTteka [JOK https://m.edsoo.ru/00adec8

31

Oobmasa
XapaKTepUCTHUKA
asieMeHTOB VA-
rpynnsl. A3or,
pacnpocTpaHeHHUE B
pupoJe,
dusuyeckure u
XUMHYECKHE
CBOMCTBa

bu6sauoTteka [JOK https://m.edsoo.ru/00adeea

32

AMMuak, ero
dbusuyeckre u
XUMUYEeCKHe
CBOWCTBA, NOJy4YeHue
Y IpUMeHeHUe

bubauoteka LIOK https://m.edsoo.ru/00adf00

33

[IpakTHyeckas
pab6ota N2 3 o Teme
«IlonyyeHue
aMMMaKa, u3yyeHue
ero CBOMCTB»

Bu6anoTeka [IOK https://m.edsoo.ru/00adf18

34 | A3oTHas1 KMCJIOTa, eé Bu6anoteka LIOK https://m.edsoo.ru/00adf30
dusuyeckue u
XUMUYECKUE
CBOWCTBA

35 | Ucnosib30BaHUE Bu6auoTeka [JOK https://m.edsoo.ru/00adf51

HUTPATOB U COJIeN
aMMOHHS B KayeCTBe
MHUHepaIbHbIX
yA,00peHUH.
Xumuyeckoe
3arps3HeHue
OKpY>Kalollei cpesibl
CoeJMHEHUSIMHU a30Ta

36

®ocdop. Okcup,
$ocdopa (V) u
docdopHasa kuca0Ta,
dusnueckre u
XUMUYEeCKHUe
CBOMCTBaA, I0JIy4YeHHe

bu6sunoTteka [JOK https://m.edsoo.ru/00adf68

37

Hcnonb3oBaHue
docdaToB B KauecTBe
MUHepPaJbHBIX
yA06peHU.
3arps3HeHue
NPUPOJIHOM CpeJibl
dochaTamu

bu6sunoTteka [JOK https://m.edsoo.ru/00adfc2

38

Yraepog,
pacnpocTpaHeHUE B

bu6auoTeka [IOK https://m.edsoo.ru/00adfd9
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

IpUPO/IE,
dusnyeckre u
XUMUYECKHE
CBOMCTBA

39

Okcuabl yriaepona, ux
dusuyeckue u
XHMHYECKHe
CBOMCTBA.
JKoJIOTHYECKHE
npo6JeMbl,
CBSI3aHHBIE C
OKCH/IOM yTJjIepo/ia
(IV)

bu6sauoTteka [JOK https://m.edsoo.ru/00adfeb

40

YrosbHag kucsiora u
eé coJIu

bubauoteka LIOK https://m.edsoo.ru/00ae00¢

41

[IpakTHyeckas
pab6ota N2 4 o Teme
"[lonyyeHue
YIJIEKUCJIOTO rasa.
KauecTBeHHas
peakuus Ha
KapboHaT-uoH"

Bbu6sunoTteka [JOK https://m.edsoo.ru/00ae027

42

[lepBoHavya/ibHbIE
MOHSITUS 00
OpraHHUYecKux
BellleCTBaxX Kak 0
coeJUHEHUSIX
yrjiepoja

Bbu6auoTeka [JOK https://m.edsoo.ru/00ae054

43

KpemHuu u ero
COeJIMHEHUS

bu6sunoTteka [JOK https://m.edsoo.ru/00ae08(

44

[IpakTHyeckas
pa6oTa Ne 5.
Pemenue
3KCIlepUMeHTaJbHbIX
3a/,a4 10 TeMe
«BaxHeiue
HeMeTaJlJlbl U UX
CoeJMHEHUSA»

Bu6auoTeka LJOK https://m.edsoo.ru/00ae0bf

45

KoHnTposibHas paboTta
Ne3 no Teme
«BaxkHenmue
HeMeTaJlJIbl ¥ UX
CoeIUHEHHUSI»

Bu6auoTeka [JOK https://m.edsoo.ru/00ae0el

46

O6uasn
XapaKTepHUCTUKA
XUMHUYECKUX
3JIEMEHTOB —
MeTaJlJIOB.
MeTaninyeckas
CBA3b U
MeTaJ/lJInyecKas

bu6auoTeka LJOK https://m.edsoo.ru/00ae10:
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https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

KpUCTaJIMYecKas
peléTKa.
dusunueckue
CBOVCTBA METAJIJIOB

47

XuMu4yecKkue
CBOMCTBa MeTaJlJIOB.
JJIEKTPOXUMUYECKU U
psAJ HanpsKeHU N
MeTaJlJIOB

bu6bsauoTteka [JOK https://m.edsoo.ru/00ael1"-

48

O61iMe crnoco6bl
NoJIy4YeHUs
MeTaJlJ10B. CIJIaBhI.
BeruuvciieHus no
ypaBHEHUAM
XUMHUYECKUX
peakIyi, ec/iv OJIUH
Y3 peareHToB
COZIEP>KUT MPUMECH

bu6bsaunoTteka [JOK https://m.edsoo.ru/00ael1"

49

[lonaTHe 0 KOppO3UHU
MEeTaJ/lJIOB

Bu6anoTeka [IOK https://m.edsoo.ru/00ae127

50

U_leJIO‘{HbIe MeTaJlJlbl

bu6sunoTteka [JOK https://m.edsoo.ru/00ae14t

51

Oxcuppl U
TUAPOKCU/ bl HATPUS
Y KaJiusl

bu6bsuoTteka [JOK https://m.edsoo.ru/00ae14t

52

[llesiouHO3€EeMeJIbHbIE
MeTaJlJlbl — KaJbLHA
1 MarHum

bu6suoTteka [JOK https://m.edsoo.ru/00ael5¢

53

BaxxHenmue
CoeJMHEHHUS KaJIbIHA

bu6sunoTteka [JOK https://m.edsoo.ru/00ael5¢

54

06061EeHUE U
cucTeMaTu3alnus
3HaHuU. KoHTponbpHas
pabota Ne4 «MeTtanisl
| u Il rpynmy»

https://infourok.ru/kontrolnaya-rabota-metall
5546839.html

55

KéctkocTb BoAbI U
Coco6bl eé
yCTpPaHEHUS
[IpakTHyeckas
pab6ota N2 6 o Teme
"JKécTtKocTb BOAbI U
METO/IbI eé
ycTpaHeHus"

bu6sunoTteka [JOK https://m.edsoo.ru/00ae18¢

bu6sunoTteka [JOK https://m.edsoo.ru/00aelae

56

AJIITOMUHUU.
AMdoTepHble
CBOMCTBA OKCH/JA U
TUJIPOKCHJA

bu6snoTteka [JOK https://m.edsoo.ru/00aelcé€

57

Keuneso

bu6auoTeka LIOK https://m.edsoo.ru/00ae1d¢

58

OkcuApbl, TUIPOKCH/IbI
U couu xkeJiesa (II) u
esiesa (111)

Bbu6auoTeka [IOK https://m.edsoo.ru/00ae35¢
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

59

060611EeHHE U
cucTeMaTH3alus
3HaHUM

KonTposbHas paborta
N24 no Teme
«BaxkHelMe
MEeTaJlJIbl U UX
coeJMHEeHHUSI»

https://nsportal.ru/shkola/khimiya/library/2/
rabota-po-teme-metally

60

[IpakTHyeckas
paboTa Ne 7.
PemeHnue
3KCIepUMEHTabHbIX
3a/a4 110 TeMe
«BaxkHelMe
MeTaJlJIbl U UX
COeJIUHEHHUSI»

bubauoTeka LIOK https://m.edsoo.ru/00ae3de

61

BrlyucaeHus mno
ypaBHEHUAM
XUMHUYECKUX
peakiyy, ec/id OAUH
Y3 peareHToB /]aH B
U30BITKE UJIN
COZEP>KUT MPUMECH.
BeruucieHus
MaccoBOM JI0JIH
BbIXO/Aa POAYKTA
peakiuu

Bu6anoTeka LJOK https://m.edsoo.ru/00ael7°-

62

060611eHUe U
chUcTeMaTH3alus
3HaHUU

https://nsportal.ru/shkola/khimiya/library/2/
zadachi-tipa-opredelenie-vykhoda-produkta-re

63

BemecTBa u
MaTepuasbl B
IIOBCeJHEBHOM
JKW3HM YeJIoOBeKa

Bbu6anoTeka LIOK https://m.edsoo.ru/00ae3f5

64

XuMudeckoe
3arpsi3HeHue
OKpY>KawlleH cpespbl.
HTorosas
KOHTpOJibHasi paboTa

bu6sunoTteka [JOK https://m.edsoo.ru/00ae427

65

Posib xuMHuH B
pelieHuun
9KOJIOTHYECKHUX
npo6JieM

bu6auoTeka LIOK https://m.edsoo.ru/00ae427

66

06061EeHHE U
cUCcTeMaTH3alus
3HaHUH

bu6sunoTteka [JOK https://m.edsoo.ru/00ae0d(

67

060611EeHHE U
cUcTeMaTH3alus
3HaHUU

bu6sunoTteka [JOK https://m.edsoo.ru/00adb3:
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

68 | O6o06mEeHne U 1 Bub6anoTeka LOK https://m.edsoo.ru/00ad9ck
CUCTeMaTH3aIus
3HaHUU
Hroro: | 68 u
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https://m.edsoo.ru/00ad9cb2

