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Ha3BaHHe mpeaMeTa XuMnsi

Kaace 9

KOJINYECTBO 4acoB B IOl 68 , B HEJEIIO 2 uaca

pa3paboT4HK IMerpuk Anena HukonaesHa, ppiciee, 1 kareropus

2023-2024 yaeGupiii ros

Ceno Bornamknyo



MyHnuiunaisHoe 001eo0pa3oBaTeIbHOE YUPESIKICHHUE

borpamkuHckast cpeHss mKosa

(MOY bornamkunckas CII)
PaccmoTpeno CornacoBaHo YT1BepxKACHO
Ha 3aC€JJaHUH IIKOJIBHOTO 3amectuTens gupekropa no Y BP HupekTop

METOIUYECKOI0 00bEAUHECHUS
YUUTEIIEH €CTECTBEHHO-
MaTEeMaTHYECKOTO ITHKJIa
IIpotokon ot 25 aBrycra 2023 rona
Ne 1

PykoBoauTens mKOabHOTO
METOAUYECKOr0 00bEAUHEHNS

/ Tlerpuk A.H./

Kapruna O.1O.
28 aBrycra 2023 roga

IIKOJIBI

Antonona C.B.
[Ipukas ot 29 aBrycra 2023
roga Ne 196

PABOYASA ITPOI'PAMMA

YPOBeHb 00pa3oBaHus OCHOBHOe o011ee 00pa3oBaHNe

Ha3BaHHE HpeZ[MeTHOf/'I 00J1aCTH €CTeCTBEHHO-HAY4YHbI€E NPeIMeThI

Ha3BaHHUE NIpEAMETa XUMHUA

Kjaacc 9

KOJIMY4eCTBO 4acoB B roJ 68 , B Hexer0 2 yaca

pa3paborunk Iletpuk Anena HukosaeBHa, Bbicuiee, 1 kaTeropus

2023-2024 y4eOHbIii roa

Ceio borgamkuno




[TnanupoBanue pabouell MporpaMMmbl COCTaBJIEHO Ha OCHOBE OCHOBHOM 00pa3oBaTeIbHON IMPOrpamMMbl
ocHOBHOTO 00111eT0 0Opa3zoBanust MOY bornamkunackoit CIII.

[Tnanupyemsble pe3ynbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa

@I'OC ocHOBHOTO 001IET0 00PAa30BaHUs YCTAaHABIUBACT TPEOOBAHUS K Pe3yIbTaTaM OCBOCHHUS Y4eOHOTO
npeaMera:

— JIMYHOCTHBIM;

— MeTanpeIMeTHBIM;

— IIPEIMETHBIM.

[Tnanupyemble pe3ynbTaThl — IMYHOCTHBIE U METaIpeIMETHbIE IO yUeOHOMY MpeaMeTy «XHUMHU»

JInyHOCTHBIE PE3YNIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OTPAXKalOT TOTOBHOCTh OOYyYalOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACUIMPEHUE OIbITA JEATEIBHOCTH HAa €€ OCHOBE, B TOM YUCIE B
YacTHu:

1) naTproOTUYECKOro BOCIIMTAHUSA:

-IICHHOCTHOTO OTHOIIECHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U HAay4HOMY HacCJEIUIO,
MOHMMAaHMsI 3HAYCHUS XHMMHYECKOM HAyKM B JKM3HHM COBPEMEHHOrO OOIIECTBa, CHOCOOHOCTH BIIAJIETh
JIOCTOBEpHON MH(pOPMAITMEH O TIEPEIOBBIX JOCTIKCHHUSIX W OTKPBITHIX MUPOBOW M OTEYECTBEHHOW XHWMUU,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U 00IIeCTBA;

2) rpa)x/1aHCKOT'0 BOCIIUTAHMUS:

-IIPEJICTABIICHUSI O COLMAIbHBIX HOPMAax M MpaBUJIAX MEXKIUYHOCTHBIX OTHOIICHHM B KOJUIEKTHUBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOU, Y4eOHO-UCCIIeI0BATEILCKOM, TBOPUECKON
U IPYrUX BUAAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM EATEILHOCTH MPHU BBHIIOJTHEHUN
y4eOHBIX, IO3HABATEJIbHBIX 3a/1ay, BBINOJIHEHUH XUMHYECKHX SKCIIEPUMEHTOB, CO3JaHUHM Y4eOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAaHMIO U B3aUMOIIOMOIIM B TpoIlecce 3TOW y4yeOHOU NesTeIbHOCTH,
TOTOBHOCTH OIICHHBATh CBOE IMOBEJEHHE M TOCTYNKM CBOMX TOBapHILEH C IMO3WLUU HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHMS IIOCIEACTBUN ITOCTYIIKOB;

3) IeHHOCTU HAYYHOT'O TO3HAHMUSI:

-MHPOBO33PEHYECKUX MPEACTABICHUN O BEIIECTBE M XMMHMUYECKON peakluu, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABISIOLIUMX OCHOBY JJisi MOHMMAHHUS CYIIHOCTU HAy4HOU
KapTUHbl MHpa, NPEACTAaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS MPUPOABI, B3aUMOCBS3SIX
YyeJoBeKa C MPUPOIHOM CpesloH, O pOJIU XMMUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEN;

-TI03HABATENLHBIX MOTHBOB, HANPABICHHBIX HA MOJYYCHHE HOBBIX 3HAHWUN MO XUMHUH, HEOOXOIUMBIX IS
00BsCHEHHS HAOJII0TaeMBIX TIPOIIECCOB U SIBJICHUI;

-TI03HABaTeNbHON, HHPOPMAITMOHHONW U YATATEILCKOW KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHOM
paboTel ¢ y4yeOHBIMU TEKCTaMH, CIIPABOYHOI JIUTEpaTypoH, JOCTYNHBIMM TEXHHUYECKHMMH CpEICTBaMU
MH()OPMAIMOHHBIX TEXHOJIOTHI;

-UHTepeca K OOY4YeHMI0O U TMO3HAHUIO, JIO003HATENbHOCTH, TOTOBHOCTM M CIOCOOHOCTH K
caM000pa3oBaHMIO, MPOEKTHOW M HCCIEJOBATENbCKOM  JIeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YEeHHS B ajbHEHIIEeM;

4) hbopMHUpOBaHUS KYJIBTYPHI 370POBBSI:

-0CO3HAHUS LIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBbIO, YCTAHOBKH Ha 3JJOPOBBIN
o0pa3 XU3HU, OCO3HAHMS TIIOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS aJKOTroJs,
HapKOTHUKOB, KYpPEHHsI), HEOOXOIUMOCTH COOJIFOACHUS TIpaBUJl OE€30MacHOCTH TPH OOpalieHuu ¢
XUMHYECKUMH BEUIECTBAMH B OBITY M pEaTbHOM KU3HU;

5) TpyZIOBOTO BOCITUTAHUS:

-MHTEpeca K MPAKTHUYECKOMY H3YUeHHIO Impodeccuid U TpyAa pas3iMyHOrO poJia, YBaXEHHE K TPyLy H
pe3ynbTaTtaM TpPYAOBOIl NEATEIbHOCTH, B TOM 4YHCIIE HAa OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUHU IO
XMMHHU, OCO3HAHHOTO BBIOOPAa WHAMBHUIYAIbHON TPAeKTOPHM MPOAODKEHHS 00pa3oBaHUA C Y4YETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN, YCIENIHON
npoeCCUOHATBHON JESITEIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHanbHOIl cpene;

6) 9KOJIOTHYECKOTO BOCIIUTAHUS:



-3KOJIOTUYECKH IIeJIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOJE KaK MCTOYHHUKY KU3HH Ha 3emiie, OCHOBE €&
CYLIECTBOBAHMSI, TOHMMAHHUS LEHHOCTU 3J0pPOBOTO U Oe30macHOro obpasza >KHU3HH, OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UUYECKOMY U MCUXUYECKOMY 37I0POBBIO, OCO3HAHUS IIEHHOCTH COOIOCHUS
MpaBWJI 6€30MacHOr0 MOBEIEHUs TP paboTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUAX, YITPOKAIOIIUX 370POBbIO
M KM3HHU JIFOJICH;

-COCOOHOCTH IPUMEHSATH 3HAHUS, MTOJIydaeMble TIPYU U3yUYE€HUU XUMUH, JJISl pElIeHUs 3ajay, CBSI3aHHBIX C
OKpY>KaloIliel IpUpOAHOI cpesioif, MOBBIIEHUS YPOBHS AKOJIOTHYECKON KyJIbTYphl, 0CO3HAHHS TJI00aTHHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus IOCPEeICTBOM METOJ0B XUMUMU;

-3KOJIOTUYECKOTO MBILUICHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B IMO3HABATEIIbHOW, KOMMYHUKATUBHOU U
COIMAJIbHOW MPAKTHUKE.

MeranpeameTHble pe3yabTaThbl
MeTtanpeameTHble pe3ylbTaThl OCBOCHUS 00pa30BaTEIbHOM MPOrpaMMBbl MO XUMHH OTPa)KaroT OBJIaJICHUE
YHUBEPCAIbHBIMU MIO3HABATEIbHBIMU JACHCTBUSMHU, B TOM YHCIIE:

1) 6a3oBbIe JJIOTHYECKHE JECHCTBUS:

-YyMEHHE HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUM 3HAHMM: PaCKpPBIBATh CMBICI
XUMHUYECKUX TOHATUN (BBIACNATh UX XapaKTepHble MPHU3HAKW, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTUMHU
MOHATHSIMH ), UCTIOJIE30BATh OHSITUS JUTsI OOBSICHEHUS OTACNBHBIX (DaKTOB U SIBJICHH, BRIOMPATh OCHOBAHUS
U KpUTEpUHU I Kiaccu(UKAIMM XHUMHYECKUX BEIIECTB M XUMHUYECKMX pEaKIUii, ycTaHaBIUBaTh
MPUYUHHO-CIICICTBEHHBIE CBS3H MEXIYy OOBEKTaMU W3y4YeHUs, CTPOUTH JIOTHYECKHE PACCYKICHUS
(MHIYKTUBHBIE, eTyKTUBHBIE, [10 AaHAJIOTUH ), TPOBOAUTH BHIBOJBI M 3aKIIOUCHHUS,;

-YyMEHHE MPUMEHSTH B MPOLECCe MO3HAHUS MOHATUSA (MPEAMETHBIE U METaNpeIMETHbIE), CUMBOJIMYECKUE
(3HAKOBbIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MpeoOpa3oBBIBATH IIUPOKO MPHUMEHSEMblEe B XUMHUHU
MOJIeTIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTAa), XUMHUUYeCcKass (popmyrna U ypaBHEHUE
XUMHUYECKON peakuu — MpH pPELlIeHUH Y4eOHO-MO3HABATEIbHBIX 3aa4, C Y4ETOM JTHX MOJEIbHBIX
MPEJICTABICHUA BBISIBISATh W XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU H3YYaeMbIX OOBEKTOB —
XUMHYECKUX  BEIIECTB W XMMHMYECKUX  peakUuid,  BBIIBIATH  OOIIME  3aKOHOMEPHOCTH,
MIPUYUHHO-CIEACTBEHHBIE CBSI3U U MPOTUBOPEUHNS B U3y4aeMbIX MPOLIECCAX U SIBJICHUSX;

2) 6a30BbIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

-yMEHHE UCIO0JIb30BaTh MMOCTABJIEHHBIE BOMPOCH B KaYECTBE MHCTPYMEHTA MO3HAHUS, @ TaKKEe B KaueCTBE
OCHOBBI JIs1 POPMHUPOBAHUS TUIIOTE3BI [0 MPOBEPKE MPABUIHLHOCTU BBICKA3bIBAEMbIX CYKIICHU;
MpUOOpETEeHHE OMbITa MO IUIAHHPOBAHUIO, OPTaHMU3AIMH WM TMPOBEACHUI0 YYCHHUYECKUX AKCIEPUMEHTOB:
yMeHHe HabI0aTh 3a X0JI0M MPOoLecca, CAaMOCTOSITENILHO MPOTHO3UPOBATh €0 pe3yibTar, PopMyIupoBaTh
0000IIeHNsT W BBIBOABI IO pe3yabTaTaM MPOBEIEHHOTO OIbITa, HCCIEAOBAHUS, COCTABISATH OTUYET O
MpoJieTIaHHOM padoTe;

3) pabota ¢ uHpOpManueit:

-yMeHHue BBIOMpaTh, AHAIM3UPOBATH M HHTEPIPETUPOBATh MHGOPMAIUIO PaA3IUYHBIX BUIOB U (HopMm
MPEACTABICHUS, MOIYyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (HAy4YHO-NIOMYJSpHAs JIMTEpaTypa XHUMHYECKOTO
CoJiep>KaHusl, CIpaBOYHble MOcoOus, pecypcbl MHTepHeTa), KpUTUYECKU OLEHUBATh MPOTHBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

-yMEHUE TPHUMEHSATHh pa3Iu4YHble METOJAbl M 3ampochl MpU TMOUCKEe U 0TOope HuHpOpMaLIUU H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS YYEeOHBIX M TIO3HABATEIBHBIX 3a/ad
oTpeAeNnEHHOro THUIIA, npuodpereHue OTbITa B obnactu HCIIOJIb30BaHUS
MH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJEHUE KYyJIbTYpOM aKTUBHOTO WCIIOIh30BAHUS
pPa3IMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMANbHYIO (GOpPMYy MpeACTaBICHUS
nH(OpPMAlMM W WLIIOCTPUPOBATH pEIIaeMble 3a/Ja4d HECIOXKHBIMA CXEMaMH, AWarpaMMaMH, IPYTHMH
dhopmamu rpadUKy ¥ UX KOMOMHAIMSAMU;

-yMEHHE WCIONb30BaTh W AaHAIM3UPOBATh B TpOIEcCe Y4eOHOW M HCCIENOBATEIBCKOW ESTEIBHOCTH
MH(OPMALIMI0O O BIMSHUM TPOMBIIIIEHHOCTH, CEJIbCKOIO XO3SiiCTBa M TpaHCHOpPTa Ha COCTOSHUE
OKpPY’KaroILlEeH IPUPOTHON CPEIBI;

VY oGyuaromierocst OyayT chopMUPOBaHbI CIEAYIONIME YHUBEPCAIbHbIE KOMMYHUKATUBHbIE JIEHCTBUS:
-yMEHHUE 3aJaBaTh BOMPOCHI (B XOJe auanora u (WJIM) IUCKYCCHH) IO CYIIECTBY OOCYXTaeMOW TEMBI,
(bopMyIHpOBaTh CBOM MPEIOKEHHSI OTHOCUTEIHHO BHIMOIHEHUSI TPEATIOKEHHOM 3a/1a4H;

NpUOOpEeTeHUEe  OMbITa NPE3CHTALMU  PEe3YJbTaTOB  BBHIMOJIHEHHS  XMMHUYECKOTO  SKCIEpUMEHTa
(;mabopaTopHOro OmbITa, TA00PATOPHON PAOOTHI MO UCCIICOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOCKTA);



-3aUHTEPECOBAHHOCTh B COBMECTHOM €O CBEPCTHUKAMHM I103HABAaTEIbHOW M  MCCIEAOBATEIbCKOMN
JESTeNbHOCTH MPHU PEIIEHNH BO3HUKAIOIIUX MPOOIEM Ha OCHOBE y4é€Ta OOIIMX MHTEPECOB M COIIACOBAHUS
no3unui (00CyXaeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPAWHAIMS COBMECTHBIX JEHCTBHIA,
OIpeJIeJIEHUE KPUTEPUEB 110 OLIEHKE KaueCTBa BHITIOJHEHHON PabOThI U IpyTue);

VY oOyuarorierocst OyayT chopMUPOBAHEI CIEAYIONINE YHUBEPCATLHBIC PETYIISITUBHBIC JICHCTBUS:
-YMEHHUE CaMOCTOSTENBHO ONPENEIATh LEIN AEATCIBHOCTH, INIAHUPOBATh, OCYILECTBIIATh, KOHTPOJIUPOBATh
U TIpH HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JESTEIHHOCTh, BEIOMpATh Haubosee 3(h(HheKTUBHBIE CIIOCOOBI
pemieHusl y4eOHBIX M IIO3HABATENIBHBIX 3aJady, CaMOCTOSTENBHO COCTABIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIN aJrOpUTM JACUCTBUI MpPU BBHIMOJHEHUHU 3a/laHUM C y4ETOM IOJIyYeHHUs] HOBBIX 3HAHHH 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUsAX, OLICHUBAaTh COOTBETCTBHE IIOJYYEHHOIO pe3ysbTara
3asBJICHHON LIEIIH;
-YMEHUE UCIIO0Ib30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPeUlaracMble B yCJIOBUH 3aJaHUN.
[Tnanupyemble peIMETHBIE PE3YIbTATHI [0 YIEOHOMY PEAMETY «XHUMHUS.
K kouiy oOydenus B 9 kiacce y oOydwaromerocs Oyny cGhOpMHUPOBAHBI CIEAYIONUE TPEAMETHBIE
PE3yJIBTAThI 110 XUMUU:
-pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IOHATHN: XMMHYECKHH JJIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, IIPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD, dJIEKTPOOTPULIATEIIBHOCTD, CTEIICHD
OKHCJICHUS, XUMUYECKasl PeaKlns, XUMUYECKas CBSA3b, TEIJIOBOH 3(h(heKT peaklnu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, SJEKTPOJIUTHI, HEIIEKTPOIUTHI, IEKTPOIUTHUECKAS IUCCOIMALINS, PEaKIM HMOHHOTO OOMeHa,
KaTajau3arop, XMMHYECKOE paBHOBECHE, obOpaTumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, OKUCIIUTEIb, BOCCTAHOBUTEID, OKMCIEHUE U BOCCTaHOBIICHUE,
aJUIOTPONHsL, aM(pOTEPHOCTh, XMMUYECKas CBSA3b (KOBAJICHTHAs!, HOHHAS, METAJUINYECKast), KPUCTALITHYECKAs
pelmérka, KOppO3Hs METalIOB, CIUIABbI, CKOPOCTb XUMHUYECKOW peakUuu, NPEIeNIbHO J0IMyCcTUMAas
koHueHTpanus [TJIK BemecTsa;
-WJUTIOCTPAPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATHI U PUMEHATD 3TH MOHATHUS IIPH OITUCAHUH
BEIIIECTB U UX MPEBPAILICHUN;
-MCIIONIb30BaTh XUMHUYECKYIO CUMBOJHUKY JUIsI COCTaBICHHUS (DOPMYJ BEIIECTB M YPaBHEHUN XUMHUYECKHUX
peaKuuii;
-OIPENENATh BAJICHTHOCTh M CTENEHb OKHCIECHUS XMMHMYECKHX DJIEMEHTOB B COCAMHECHHAX DPAa3IMYHOIO
COCTaBa, MPHHAUIEKHOCTh BEIIECTB K ONpPENENEHHOMY KJIAacCy COeIMHEHMH Mo ¢opMmynaM, BHJ
XMMHUUYECKOHN CBs3M (KOBAJEHTHAs, NOHHAs, METAJUINYECKAsl) B HEOPIaHUYECKUX COEAUHEHMSIX, 3apsii NOHA
0 XUMHUYECKOH (opMmyne, XapakTep Cpelabl B BOJIHBIX PACTBOpaX HEOPraHUYECKUX COCIUHEHUH, THII
KPUCTAJNINYECKON PEIIETKN KOHKPETHOIO BELIECTBA;
-packpbiBath cMmbica llepuogmueckoro 3akoHa .M. MenpaeneeBa U JI€MOHCTPUPOBATh €ro MOHUMAHHE:
OINUCBIBATh M XapaKTepu3oBaTh TaOnuuHyro (opmy [leproauueckoil cHUCTEMBI XMMHUYECKUX 3JIEMEHTOB:
pasnuyath MOHATHS «IJIaBHas monarpymma (A-rpymma)» u «mobounas noarpynna (b-rpymma)y, mansie u
OoyblIMEe TEPUOAbI, COOTHOCHTH O0003HAU€HHs, KOTOpbIE HMMEIOTCA B TEPUOJUYECKOM Tabmuie, ¢
YHUCIOBBIMHU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sijapa, obluee
YHCJIO 3JEKTPOHOB U PACHpPENENICHHE UX IO JEKTPOHHBIM CIIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B
U3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIMHEHUH B Mpeesiax MajblX NEPUOAOB M IVIABHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX ATOMOB;
-KJIACCU(PUIIMPOBATh XUMHUYECKUE HIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKHUE peakuu (10 YUCILy
U COCTaBy Y4YaCTBYIOIIMX B pPEAaKIMU BELIECTB, MO TEIUIOBOMY J(PQEKTy, MO HM3MEHEHHUIO CTeleHen
OKHCJIEHUSI XMMHUYECKUX JIEMEHTOB);
-XapaKkTepu30BaTh (OMUCHIBATh) OOIIME M CHeUU(UIECKHEe XUMHUYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX
BELIECTB, NMOATBEPXKAAs ONUCAHHE NMPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX
XUMHYECKUX PEAKIIUI;
-COCTaBJIATh yPABHEHUS DJICKTPOIMTHYECKOM OUCCOLUMALMM KHCIOT, LIEJIOYEH M COJEH, IOJIHBIE H
COKpallléHHBIE YpaBHEHHsS peakUMid MOHHOrO OOMEHa, YypaBHEHUs peakluil, MOATBEPKIAIOIINX
CYLIECTBOBAHHME F€HETUUECKOM CBSI3U MEXK/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
-pacKphIBaTh  CYIIHOCTb OKHCIMTEIBbHO-BOCCTAHOBHUTEIBHBIX PEAKUUHA IOCPEACTBOM  COCTAaBJICHHUS
JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;
-[IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HX CTPOEHUS, BO3MOXHOCTU NPOTEKaHUS
XMMHUYECKUX IPEBPAILIECHUN B Pa3IMUHBIX YCIOBHUSIX;



-BBIUUCIISTh OTHOCUTENIFHYIO MOJIEKYIISPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO
3neMeHTa 1Mo (opmyre COEAMHEHHS, MACCOBYIO JIOJIO BELIECTBA B PacTBOpE, MPOBOAWUTH PACUETHI IO
YpaBHEHHUIO XUMHUECKOM PEeaKLnu;

-co0I0AaTh MpaBUia IMOJB30BAHMS XUMHUYECKOW MOCYIOM M J1a0OpaToOpHbIM 00OpYIOBaHHMEM, a TaKKe
npaBwiia OOpAIleHHUs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHMSIMHU IO BBITOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKHUX OTBITOB IO TIOJYUYCHHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO Ta3a);
IPOBOJUTH PEAKUUH, MOATBEP)KIAIOIINE KAadeCTBEHHBIH COCTAaB pAa3lIMYHBIX BEILECTB: PACIO3HABATH
OTBITHBIM IyTEM XJIOPHI-, OpOMHJI-, HOTUA-, KapOOHAT-, PpocaT-, CHIUKAT-, CyIb(ar-, THAPOKCH I-HOHBI,
KaTHOHBI aMMOHUS M HOHBI N3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAaHUMYECKUX
BEILIECTB;

-IPUMEHSTH OCHOBHBIC OIEPAIlM MBICIUTEIBHON JAEATENIbHOCTH — aHalW3 M CHHTE3, CpaBHEHHE,
0000I1IeHHE, CUCTEeMAaTU3alUIO, BBIABICHHE NPHUYUHHO-CICACTBEHHBIX CBS3€M — Ui WM3Y4eHHUS CBOWCTB
BEIIECTB M XMMHMUYECKUX PEAKUUH, eCTECTBEHHO-HAYYHbIE METObI IMO3HAHUS — HAONIOJICHHE, U3MEpPEHHE,
MOJICTTMPOBAHKE, SKCIICPUMEHT (PEATbHBIN W MBICIICHHBIN).



Conep:kanue y4eOHOr0o npeamera

Tema 1. O6001menne 3HaHMI M0 Kypcy 8 ki1acca. Xumudeckue peakuuu (5 4acos)

bunapusie coenmHeHus. OKCHABI coJieoOpa3yronme W HeconeoOpasyromme. [ MApOKCHUIIBI: OCHOBaHMUS,
am(oTepHbIe THAPOKCUIBI, KUCIOPOACOAepKaIre KUcaoTel. CpeiHne, KUCIble, OCHOBHBIE U KOMIUIEKCHbIE
COJIH.

O06o0uieHne cBeneHU 0 XUMHUYECKUX peakiuax. Krmaccudukanms XMMHUYECKUX pEakIUid Mo pasiIuyHbIM
MPU3HAKAM: COCTaBY HM YHCJIYy pEarupyroumx #H O00pa3ylIIMXCS BEIIeCTB, TEIIOBOMY 3(ddeKTy,
00paTUMOCTH, M3MEHEHUIO CTENEHEeW OKHCICHHs D3JIEMEHTOB, OOpa3yIOIIMX pearhpyrolue BellecTBa,
arperaTHOMY COCTOSIHUIO PEarupyroIuX BEIECTB, HCIIOIb30BAHUIO KaTAJIN3aTOPA.

IloHsiTHE O CKOPOCTH XUMHUYECKON peakuuu. PakTopsl, BIUAIOIIME HA CKOPOCTb XUMUYECKHUX PEaKLIMA:
IIPUPOJA PEArupyOIUX BEIIECTB, MX KOHLEHTPALHUsA, TEMIEpaTypa, IUIOMAagb CONMPUKOCHOBEHNUS, HAINYUE
karanu3aropa. Karamus.

JeMoHcTpauumn

. O3HaKOMJICHHUE ¢ KOJUICKIIMSIMA METaJNIOB M HEMETaJIJIOB.

. O3HaKOMJICHHE C KOJUICKIIUSIMHU OKCUIOB, KUCIIOT U COJICH.

. 3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKIINH OT MPUPOJIbI PEATUPYIOIINX BEIIECTB.

. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIIUU OT KOHIIEHTPAIIMY PEarHPYIOIINX BEIIECTB.

. 3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakiuu OT IUIOMAAN COMPUKOCHOBEHHS PEarupyromux
BEIIECTB ((«KHUTISIIIIAMA CITOI).

. 3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKITUH OT TeMIIePaTyphl PearupyronuX BEeIEeCTB.

JlaGopaTopHbie OTIBITHI

* B3auMoercTBue aMMHaka U XJIOPOBOAOPOA.

* Peaknus HelTpanu3ammm.

» Habmonenue TernnoBoro 3¢ dexra peakiuu HeHTpanu3aluu.

* BzanmopeiictBrue cepHoit KucioThl ¢ okcuom meau(1l).

* Paznoxenne nepokcuia BOJIOPOAa ¢ TOMOIIIBIO KaTana3bl KapToders.

* 3aBUCHMOCTh CKOPOCTHM XUMHYECKON peaklMu OT MPHUPOJbl PEArupyrolnuX BEMIECTB HA MpPUMEpPE
B3aMIMOJICHCTBUSL PacTBOPOB THOCYNIb(ara HaTpusl W xjopuaa Oapus, THOCyIb(ara HATPUS U COJISHOU
KHCIIOTBHI.

* 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOHN peakluy OT MPUPOJIbI METAIUIOB MPU MX B3aUMOJEHCTBUH C COJITHOU
KHCIIOTOH.

* 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOHN pPEeaKIuu OT MPUPOJIbI KUCITOT MPU UX B3aUMOJICHCTBHUHU C KEIE30M.

* 3aBUCUMOCTbh CKOPOCTH XMUMHUUYECKON PEAKIIUU OT TEMIIEPATYPHI.

* 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOMN peaKIuu OT KOHLICHTPALIUH.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIUU OT IUIOMIAIA CONPUKOCHOBEHHS PEArupyromnX BEIIECTB.

* 3aBUCHUMOCTb CKOPOCTH XMMHYECKOMN peakiuu OT KaTajlhu3aTopa.

Tema 2. Xumnyeckue peakuuu B pacrsopax (11 yacos)

[TonsiTHE 00 MEKTPOTUTHICCKON AUCCOIUAITNH. DIEKTPOIUTHI U HEIJCKTPOIUTHL. MeXaHU3M JUCCOIUAIUI
AJIEKTPOJUTOB C PA3IMYHBIM XapakTepoM CBsA3U. CTENeHb JIEKTPOJUTHYECKON aucconuanu. CuibHbBIE U
cyiabble 3IEKTPOITUTHI.

OCHOBHBIE TTOJI0KEHUSI TEOPHUH IJICKTPOJUTHUYECKON aucconnanun. Kinaccudukaius nOHOB U UX CBOWCTBA.
KucnoTel, OCHOBaHHSI M COJIM KaK 3JEKTPOIHUTHI. VX Kinaccudukaius u TMCCOIMAIIS.

OO0mue XMMUYECKHE CBOMCTBA KUCJIOT: U3MEHEHHUE OKPACKU WHIUKATOPOB, B3aUMOJICHCTBHUE C METaJUIaMH,
OKCHJIaMH Y THJPOKCHIAMU METAIJIOB M COJMISIMH. MOJIEKYISIpHbIE U MOHHBIC (TIOMHBIC U COKpAIIEHHBIC)
ypaBHEHUA peakiuil. XUMHUYECKUA CMBICI COKpAlIEHHBIX YpaBHEHUM. YCJIOBHUS MNPOTEKAHUS PEAKIIUI
MEXYy JEKTPOJIIUTAMHU JI0 KOHIA. P51 aKTUBHOCTU METAJIOB.

OO01Me XMMUYECKHE CBOMCTBA IIEJIOYUEH: B3aMMOIEHCTBUE C KUCIOTAMHU, OKCHIAMH HEMETAJIJIOB, COJISIMM.
OOmue XUMHUYECKHUE CBOWMCTBA HEPACTBOPHMBIX OCHOBAHHM: B3aUMOJICHCTBUE C KHCIOTAMH, PAa3IO0KCHHE
MpY HarpeBaHUMU.

OOmue XMMHYECKHE CBOWCTBA CPEIHUX COJICH: B3aMMOJCWCTBHE C KHCIOTAMH, MIEIIOYaMHU, COJIIMU H
MeTauiaMu. B3anMoelcTBre KUCIBIX COJIEH CO IIETOYaMU.

I'maponns kak 0OMEeHHOe B3auMoJieiicTBHE colieit ¢ BOJON. ['MIponn3 CoaM CHIIBHOTO OCHOBAaHUS M ClIaboi
KUCIOTHI. ['uaponu3 conm ¢1aboro OCHOBAHUS M CUIIBLHON KUCIOTHL. Bogopoanslii mokazartens (pH).
CBoiicTBa KHCJIOT, OCHOBAHMM, OKCHUJOB M COJIEM B CBETE€ TEOPUU DIIEKTPOIUTHUYECKON TUCCOLMALUU U
MPEACTABICHUIN 00 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHIX.



JleMoHCTpanuu

. HcnplTaHne BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTD.

. 3aBUCUMOCTBD 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHLIEHTPALIHH.
. JIBr>KEeHME OKpAIIEHHBIX HOHOB B DJIEKTPUYECKOM IIOJIE.

. Omnpenenenue xapakrepa cpeibl B pacTBOpax CoOJIEH.

JlaGopaTopHble OTBITHI

* Jlucconmarius cia0dbIxX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.

* lI3MeHeHne OKpacKu MHAMKATOPOB B KUCIOTHOU Cpe/Ie.

* Peaknus HeliTpanu3auuy pacTBopa IIEIOYN Pa3IUYHbIMU KUCIOTAMM.

* [Tonyuenne ruapokcuaa meau(Il) u ero B3anMoeiicTBrE ¢ Pa3TUIHBIMUA KUCIIOTAMH.

* B3auMoelicTBre CUIIBHBIX KUCTOT ¢ okcuioM Meau(1l).

* B3anMoelicTBUE KHUCIIOT C METAJUIAMH.

» KauecTBenHas peakiius Ha KapOOHAT-HOH.

* [losryyeHnue cTyIHSI KDEMHUEBOW KUCTOTHI.

 KadecTBeHHas peakiius Ha XJIOPU/I- U CYIb(aT-HOHBI.

* lI3MeHeHne OKpacKu MHIMKATOPOB B LIEJIOYHOU CpeEIE.

* B3auMoelcTBrE WIET0YEH C YIIEKUCIIBIM Ia30M.

» KayecTBeHHas peakiys Ha KATHOH aMMOHMUSI.

* [Tonyuenue runpoxcuna meau(Il) u ero pasnoxenue.

* BzanmoselicTBre KapOOHATOB C KUCIOTaMHU.

* [Tonyuenne runpoxcuaa xeneza(Ill).

* BzanmoneiicTBre xenesa ¢ pactBopoM cynbdara meau(1l).

[TpakTuyeckue paboThI

[Ipaktrueckass pabora Nel.  PemeHue 5SKCnepUMEHTAIBHBIX 3a7ad IO TeMe «DJIEKTPOJMTHYECKAs
JUCCOLTHAITUSY.

Kontponbras padota Nel. «Xumudeckue peakiiuu B pacTBOPax»

Tema 3. Hemeranbl 1 ux coefuHenns (24 yaca)

CrpoeHue aTOMOB HEMETAJIJIOB U UX MOJIOKEHHUE B IEPUOAUYECKOM CUCTEME. P 31IeKTpOOTpHULIATENTBHOCTH.
Kpucrannmuueckue peméTku HeMeTaioB — MPOCTHIX BenlecTB. dus3nueckue cBoiicTBa HemeTawioB. O0mue
XUMHUYECKHE CBOMCTBA HEMETAIIJIOB: OKUCIUTENBHBIE U BOCCTAHOBUTEIIBHBIE.

lanorensl, cTpoeHHE HX aTOMOB M MOJEKyJd. Du3nueckue W XHUMHYECKHE CBOWCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB TaJIOT€HOB B 3aBUCUMOCTH OT HX IOJIOXKEHHS B NEPUOIUYECKON
cucteMe. HaxoxieHue rajloreHoB B MPUPOJE U MX MoJydeHHe. buonorndeckoe 3HaUeHUE U MPUMEHEHHUE
TaJIOT€HOB.

["amoreHOBOMOPOABI W COOTBETCTBYIONIME WM KHCIOTHI: TUIABUKOBAas, COJIsTHAas, OpOMOBOAOPOIHAS,
noJ0BOOpoaHas. ['amorenuapl. KauecTBeHHbIE peaklMM Ha TaJOreHHU-UOHBbL. [IpuMeHeHne coennHeHun
raJoreHoB.

O6mrast xapaktepuctuka 37meMeHTOB VIA-rpymmbel. Cepa B mpupoje U €€ TOoJydeHHe. AJIIOTPOIHBIC
MOIU(HUKAINH CepPhl U UX CBOMCTBA. XUMUYECKUE CBOWCTBA CEPHI U €€ IPUMEHECHHE.

CepoBoZOpOJI: CTpOEHUE MOJIEKYNbI, (U3NYECKUE W XUMHYECKHE CBOWCTBA, IOJyYE€HHUE U 3HAYCHHE.
CepoBonopoanas kucnora. Cynbduasl 1 ux 3HaueHue. JlroMmuHOPOPEI.

Oxkcun cepri(1V), ceparcTas kucnota, cynbpuThl. KauecTBeHHas peakuus Ha CyIb(OUT-HOH.

Oxcun cepri(VI), cepras kuciora, cyabdarsl. Kpucramioruaparsl.

CepHast KHCJIOTa KakK CHJIBHBIN 2JIeKTpoiauT. CBocTBa pa30aBICHHOW CEPHOW KHUCIOTHI KaK THUITAYHOMN
KHCIIOTBI: B3aUMOJICHCTBUE C METaJJIaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIAaMH, OCHOBAHHUSMH U
amOoTepHBIMU THAPOKCUIAMH, cOIsiMU. KauecTBeHHas peakius Ha cylb(aT-noH.

OOm1ast xapakTepUCTHKA 3JeMEHTOB VA-rpynnbsl. A30T, CTPOGHHE €ro aToMa M MOJIeKYJbl. PU3ndecKkue u
XMMHYECKHE CBOMCTBA M NpPUMEHEHHE a30Ta. A30T B NIpPUPOJIE M €ro OHojoruyeckas pojb.AMMHAK,
CTPOCHHE MOJIEKYNBI U (PU3MUYECKHE CBOWCTBA. AMMMayHas BOJA, HAIIATHIPHBIN COUPT, TUAPAT aMMHUAKA.
JIOHOPHO-aKIENITOPHBIA MEXaHNW3M 00pa30BaHMs CBSI3M B KATHOHE aMMOHHMsI. BOCCTaHOBUTEIHHBIE CBOMCTBA
amMmuaka. CoJii aMMOHUS U UX TpuMeHeHue. KauecTBeHHas peakiys Ha KaTHOH aMMOHMUSI.

Oxcuapl a3oTa: HecosieoOpa3yroIre U KUCIOTHBIE. A30TUCTasi KUCIOTa U HUTPUTHI. A30THasl KUCIOTA, €€
MOJy4YeHHUE U CBOMCTBA. HUTpATHI.



®ocdop, ctpoenue aroma u amrorponusi. Dochuasl. Pochun. Oxcun dochopa(V) u docdopHas
(opTodocdopnas) kucnora. Docharsl.

OOmiast xapakTepucTuKa 3J1eMeHTOB [VA-rpynmnsl: 0cOOEHHOCTH CTPOEHHSI aTOMOB, MPOCTHIX BEIIECTB H
COCAMHECHHI B 3aBUCMMOCTH OT TIOJIOKEHHSI DJIEMEHTOB B MEPUOJUYECKON cucTeMe. YTJIEepOo/.
AnnotpornHele Moau(pUKaMU: anMas, rpaduT. AMOpQHBIM yriepoa: caxa, aKTUBHUPOBAHHBIM YToOJb.
AncopOrus. XUMHYECKHE CBOMCTBA yriepoaa. KokcoXxumudeckoe MPOW3BOJACTBO M €r0 MPOMYKIIHS.
KapOumpr.

Oxkcun yrnepoxa(ll): crpoenme Monexynbl, momydeHue u cBoiictBa. Oxcupn yraepona(IV): crpoenme
MOJICKYJIbl, TOJyYeHHE W CBOMCTBA. YroibHass Kuciora. Colu yroibHOW KHCIOTBHL: KapOOHAThl M
ruipokapOoHatTel. TexHuueckas U MUILEBas CoAa.

Oprannyeckast XUMHs. YTJIEBOJOPO/IBI.

MertaH, 3TaH M NpoNaH KakK HpeJeibHble (HACHILIEHHBIE) YIJIEBOJOPOJbl. OTHUJIEH M alleTWIEH Kak
HerpeaenabHble  (HEHACHIIEHHBIE)  yrieBogopoabl. CTpykTypHble ¢opmynsl  BemecTB. ['openue
yII€BOAOPOAOB. Peakuuu aeruipupoBaHus NpeaeabHbIX YIIEBOAOPOAOB.

CrupThel. DTUIIOBBIA CIHPT, €ro MOJTy4YEeHHUE, MPUMEHEHHE U (U3MOJOTHYECcKoe AercTBUE. TpEéxaToMHBIN
CIMPT TIMLEPUH. YKCYCHas KHCIOTa KaK MpEeACTaBUTENb KapOOHOBBIX KHUCIOT. IIpupopHble MCTOUHMKH
YIII€BOAOPOAOB (YroJib, IPUPOAHBINA ra3, HeTh), MPOIYKTHl UX MepepaboTKu (OCH3MH), UX POJb B OBITY U
IPOMBIIIJICHHOCTH.

Kpemuuii: crpoenne atomMa U HaxokaeHue B npupone. Cumuumasl U cwiad. CBoiicTBa kpeMHus. Okcup
kpemuans(IV). KpeMHuueBas kucinora u €€ CONH.

ITpou3BoacTBO cTekiaa M IieMeHTa. lIpoayKuus CHUIMKAaTHOM MPOMBIIIIEHHOCTH: ONTHYECKOE BOJIOKHO,
kepamuka, dapdop, dhasac. OnTHIecKoe BOJOKHO.

Hemeramnsl B mpupoae. @pakiimoHHas MEpEeroHka >KUAKOTO BO3JyXa KaK CIOCO0 IMONy4yeHHs KUCIOpOo/a,
azora u aprosa. [lonydyenue gocdopa, kpeMHHUs, XJI0pa, HoJa. DIEKTPOIU3 PACTBOPOB.

[Tony4yeHue cepHOM KUCIOTHI: ChIPbE, XUMU3M, TEXHOJOTHUECKAs CXeMa, METOJ KUIIALIETO CI0s, IPUHIUIIBI
TEINIOOOMEHa, NPOTHBOTOKA M HUPKyasInuu. Oneym. IIpouM3BOACTBO amMMmHaka: CbIpbE, XUMH3M,
TEXHOJIOTUYECKasi CXeMa.

JeMoHcTpauuun

. Konnekuust Hemetaios.

. Mopenu KpUCTAIUIMYECKUX PEMIETOK HEMETAINIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
. O30HATOpP ¥ MPUHIIMIIBI €70 PAOOTHI.

. ["opeHne HeMeTallJI0B — MPOCTHIX BEIIECTB: cepbl, hocdopa, IPEeBECHOTO YIIIsl.
. OO6pa31bl TaJOreHOB — MPOCTHIX BEIIECTB.

. B3anMozaeiicTBHrE TaJOreHOB ¢ METAJUIAMU.

. BriTecHenue xyiopa OpoMOM MIIM HOJa U3 PACTBOPOB UX COJICH.

. Konneknus npupoaHbIX COETUHEHUN XJI0pa.

. B3anmopencTeue cepsl ¢ MeTaUIaMH.

. ["'openue cepbl B KUCIOPOIE.

. Komnekmus cynbpuaHbIX py/.

. KauecTtBeHHas peakuus Ha Cyiab(GUI-HOH.

. OO0ecuBeunBaHNE OKPAIIEHHBIX TKAHEH CEPHUCTHIM Ta30M.

. B3anmoneiicTBre KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.

. OOyranBaHue OPraHNYECKUX BEUIECTB KOHIICHTPUPOBAHHON CEPHON KUCIIOTOMA.
. Huarpamma «CocTaB BO31yxan.

. Buneodparments! u cnaiiast «IITuusn 6azapsy.

. [Tonryuenue, cobupanue 1 pacrio3HaBaHUE aMMHAKa.

. Paznoxxenne 6uxpomara aMMOHHSL.

. B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.

. I'openue y€pHoro nopoxa.

. Pa3noxeHne HUTpaTa Kajaus U TOPEHUE B HEM JAPEBECHOTO YroOJIbKa.

. OO6pa31pl IPUPOIHBIX coeaMHEHUH Gocdopa.

. ['openue dhochopa Ha BO3AyXE U B KUCTIOPOJE.

. [Tomyuenue 6enoro ¢ochopa 1 HCTIBITAHUE €TO CBOMCTB.



. Komnekmus «O0pasisl IpupOAHBIX COSAMHEHHUH yriepoaay.

. [Toptper H. JI. 3enunckoro. Ilormomnienrne pacTBOPEHHBIX BEIIECTB WJIM Ta30B aKTUBUPOBAHHBIM
YIIIEM.

. YcrpolicTBO MpOTUBOTA3a.

. Mopenu MOJIeKy1 METaHa, 3TaHa, TUJICHA U alleTUJICHA.

. B3anmogeiicTBre sTuieHa ¢ OpOMHOM BOJIOM M paCTBOPOM IEpMaHTaHaTa KaJlns.
. OO01mure XMMHYECKHEe CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOU KHCIIOTHI.

. KauecTBeHHas peakuys Ha MHOITOaTOMHBIE CIIUPTHI.

. Komnekmus «O0pasisl IPUPOAHBIX COSAUHEHUH KPEMHUS.

. Konneknus crekna, KepaMUKH, HEMEHTA U U3JIEIUI U3 HUX.

. Konnexuust npoayKIuu CUIMKAaTHON TPOMBIIIEHHOCTH.

. BuneodparmenTs! u cnaiiasr « [ Ipou3BOACTBO CTEKIA M IIEMEHTA.

. Komnexuus «IIpupoHbie cOeqMHEHNUS] HEMETAILIIOBY.

. BuneodparmenTs! u cnaiasl «@pakiinoHHas TEPETOHKA JKUIKOTO BO3TyXay.

. Buneopparmentst u cnaiiasl «llogydenue Boiopoa, KHCIOPOJa U TaJOT€HOB JIEKTPOIUTHUECKUM
CIIOCO00OMY.

. Mogenu anmaparoB I IPOU3BOICTBA CEPHOM KUCIIOTHI.

. Mopens KUIIAIIEro ciosl.

. Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

. BuneodparmenTst u cnaiasl «[Ipon3BoACTBO CEpHON KUCITOTHIY.

. BuneodparmenTs u cnaiiasl «[ [pon3BoACTBO aMMHUaKay.

. Komneknus «CoIpb€ 715 MOTYYEHUS CEPHON KUCTOTHD.

JlaGopaTopHbIe OIBITHI

* Pacnio3HaBaHue rajgoreHn1-uOHOB.

» KauecTBeHHBIE peaklnu Ha CyIb(paT-uOHBI.

» KayecTBeHHas peakiys Ha KATHOH aMMOHMUSI.

* XMMHYECKHE CBOMCTBA A30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.

» KauecTBenHnble peakiuu Ha (ochar-uoH.

* [IonydeHue U cBOMCTBA YIOJBbHON KUCIIOTHI.

 KauecTBenHas peakiius Ha KapOOHAT-HOH.

* [Iponyckanue yrieKkuciioro raza 4yepe3 pacTBOp CHJIMKAaTa HaTPHsL.

[TpakTrueckue paboThI

[TpakTuyeckas pabora Ne2. M3yueHue cBOMCTB CONSTHON KUCIOTHI.

[Tpaktrueckas padota Ne3. M3ydeHue CBOMCTB CEPHOM KUCITOTHI.

[TpakTuyeckas pabora Ne4. [TonydeHne aMMuaka U H3y4eHHUE €rO0 CBOMCTB.

[Tpaktrueckas padota Ne5. [Tonydenue yriekucioro raza. KauectBenHas peakiusi Ha KapOOHAT-HOHBI.
KonTponbnas padota No2. «HemeTamibl 1 X COSTUHEHUS.

Tema 4. MeTaibl 4 UX coeauHeHust (16 yacon)

[TonoxxeHne METaJUIOB B NEPUOAMYECKON CUCTEMe XMMHUYecKuX 3ieMeHToB Jl. . MeHneneesa, crpoeHue
aTOMOB M KPHCTAJJIOB METANIOB. MeTalnmmyeckasl CBsi3b M METAJUIMYECKas KPUCTAUIMYECKas pPelIETKa.
@dusnueckue CBOWCTBA METAIOB: DJJEKTPO- M TEIUIONPOBOAHOCTb, OTpaXKaromas CHocoOHOCTS,
IJJACTUYHOCTh. YEPHBIE U [IBETHBIE METAJLIIBI.

Mertannbsl Kak BOCCTAaHOBHUTEIM. DJEKTPOXMMUYECKUH DSl HanpspDkeHUH. B3aumoneicTBue MeETalIoB C
HEMETaJUIaMH, OKCUIAMH, KUCIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.

OOmast xapakTepucTuka 3JeMeHTOB I[A-rpynmbl. OKCHIBl M THAPOKCHABI ILIETOYHBIX METAJUIOB, HX
MOJIy4Y€HUE, CBOWCTBA, MPUMEHEHHE. BakHelne Coau IIETOYHBIX METAJIOB, UX 3HAYEHUE B MPUPOJE U
KU3HU YEJIOBEKA.

OO6mrast xapakTepucThKa 37eMeHTOB [IA-rpynmbl. OKCHABI U THAPOKCUIBI IIETOYHO3EMEIBHBIX METAJIJIOB,
UX NOJIy4YEHHUE, CBOMCTBA U IpUMEHEHHE. BaskHelne coau MIeI0YH03EMENbHBIX METAIIJIOB, UX 3HAUYEHUE B
MIPUPOJIE U KU3HU uenoBeka. KapOoHaThl U rHIpOoKapOOHAThI KaJIbLIKA.

Bpemennas u mocrostHHas KECTKOCTh BOABI. CrocoObl ycTpaHeHHsT BpeMEHHOH kEcTKocTH. CriocoObl
YCTPAHEHUS TOCTOSHHON XKECTKOCTH.

CoenuHeHus aliOMUHHUS B TIPUPOJIC. XHUMHUYECKHE CBOWCTBAa amrOMUHHS. OCOOEHHOCTH OKCHIA |
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THIPOKCH/IA ATFOMUHUS Kak aM(OTEpHBIX COeTUHEHMI. BaskHelre cou amfoMIUHUS (XJIOpHI, CYIbdar).
OcobeHHOCTH CTpOEHUs aToMa kenesa. JKene3o B npupone. Baxkueimme pyasl sxenesa. [lonydenue gyyryna
u cramu. Oxcuabl U ruapokcuabl xeneza(ll) u (III). Comm xenesa(Il) u (III). ObHapykeHHE KATHOHOB
JKeJe3a B pacTBOpe. 3HAaUEHUE COCTMHEHUH Keme3a.

Koppo3us rasoBast (Xxumuueckas) ¥ 3JIEKTPOXUMHUYECKAs. 3alluTa METAUIOB OT KOppo3uu. Mertamibl B
npuposae. Ilonstne o wmeramnypruun. UY€pHas ©  UBETHas MeETaJLTyprusl. [Mupomerannyprus,
THJIPOMETALTYpIus, dNeKTpoMeTautyprus. JlomeHHsli npouecc. [lepepaboTka uyryHa B cTalib. DIEKTPOIU3
pacruiaBoB.

JleMoHCTpanuu

. B3aumoneiicTBre HaATpus, TUTHS U KLU C BOJOMA.

. l'openue HaTpusi, MarHus ¥ keie3a B KUCIOPOJE.

. Bcnbinika TepMUTHOM CMECH.

. B3aumoneiicTBue cMecH MOPOILIKOB CEPhI U JKele3a, IUHKA U CEPHI.

. BzanmoeiicTBre aIFOMUHUS C KUCIOTaMH, IIEJI0YaMH U BOJIOM.

. BzaumopeicTBue xkene3a U MEAU C XJIOPOM.

. B3aumoneiictBue Menu C KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOW KHCJIOTOH
(pa3baBieHHON M KOHIICHTPHUPOBAHHOM).

. Okpacka rmiaMeHu COeTMHEHUAMU IIEJIOYHbIX METaJIIOB.

. Okpacka MIaMeHu COeIMHEHUSIMU 111eJI0YHO3EMENIbHBIX METAJIOB.

. I'amenye n3BecTH BOIOH.

. [Tonyuenue xECTKON BOABI B3aUMOACHCTBUEM YIIIEKHUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
. VYcerpanenne BpeMEeHHOM )KECTKOCTH KUTITYCHUEM U TOOABIICHHEM COJIBI.

. YcTpaHeHne NoCTOSTHHON KECTKOCTH T0OABICHUEM COJIBI.

. WMoHUTHI ¥ IPUHIIUIT UX ACUCTBUS (BUACOPpPArMeHT).

. Komnnekuust npupoaHbIX COEUHEHUN aTIOMUHMUS.

. BuneodhparmenTst u cnaiiapl «OKcHI aTIOMUHUS U €T0 MOIU(PUKAITAN.

. [Monydenue ampoTepHOTO TUAPOKCUIA ATIOMUHUS U UCCIIEIOBAHNE €T0 CBOWCTB.

. Komneknusa «XuMu4ecKkrue UCTOYHUKH TOKa.

. Pe3ynbrarbl AIUTENBHOTO HSKCIEPUMEHTAa 10 HW3YYEHUIO KOPPO3UU CTAIbHBIX M3JEIHM B
3aBUCUMOCTH OT YCJIOBUH MPOIECCOB.

. Boccranosnenue menu u3 okcuaa menu(Il) Bomopomom.

. BuneodparmenTst u cnaiasr «[Ipou3BOACTBO UyTryHa U CTATH.

. Buneopparmentst u cnaiiasl «3aenus u3 uyryHa u CTajim.

. BuneodparmenTst u cnaiasl «[Ipou3BOACTBO aTFOMUHUSY.

JlaGopaTopHbIe OIBITHI

* BzaumopeiicTBre xenesa ¢ pactBopoM cynbhara meau(1l).

* [IonmydyeHne U3BECTKOBOM BOJIbI U OIIBITHI C HEH.

* [Tonyuenue ruapokcuaos xkenesa(ll) u (I11).

» KauecTBeHHBIE peakuy Ha KaTHOHBI JKeJe3a.

[TpakTrueckue paboThI

[TpakTruyeckas padora Ne6. KEcTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

[TpaxTrueckas padota Ne7. PemeHue sKCriepuMeHTaIbHBIX 3a/1a4 10 TeMe «MeTautby.

KontponbHas padora Ne3. «MeTais».

Tema 5. Xumus u okpy:xawias cpena (2 yaca)

Crpoenne 3emiu: sApo, MaHTHUs, 3eMHasl Kopa, JuTtocdepa, ruapocdepa, armochepa. XUMUUECKUNA COCTaB
3emiu. ['opuble nopoasl. Munepaisl. Pyabl. Ocagounsie ropHbie noposl. [losie3Hbie nckonaeMele.
VICTOYHMKM XMMHYECKOTO 3arps3HeHHs OKpyKaromel cpenbl. ['7obanbHble 3KOJIOTMYECKHE MPOOIEMBI
YeJl0OBEYeCTBA: HapylIeHHEe OMOreOXMMHUYECKUX KpPYrOoBOPOTOB XHMMHMYECKHUX JJIEMEHTOB, MOTEIJICHHUE
KJIUMaTa, KACJIOTHbIE T0KIU U Ap. O30HOBBIE ABIPbL. MeXIyHapOJHOE COTPYAHUYECTBO B 00JaCTH OXPaHbI
OKpY’KaroIleH Cpeabl OT XMMUUYECKOT0 3arpsI3HEHUS. «3€IEHAst XUMHUSI.

JleMoHCTpanuu
. Buneodparmentst u cnaiiasl «CtpoeHue 3eMin U €€ XUMUYECKUNA COCTaBy.
. Konnekuust MuUHEpaioB ¥ TOPHBIX TOPO/I.

11



. Komnekuus «Pynpl MeTamuioBy.

. Buneodparments! u cnaiiapl «I 1obanpHbIe SKOIOTHUECKHUE TPOOIEMbI UETI0BEYECTBAY.

. BuneodparMeHThI 1 cliaiiibl O CTENEHH SKOJIIOTHYECKOM YHUCTOTHI TOBapa.

JlaGopaTopHbIe OTIBITHI

* M3ydenue rpanura.

* I3ydyeHne MapKUpPOBOK Pa3JIMYHBIX BUJIOB IPOMBIIIJIEHHBIX U ITPOJIOBOJILCTBEHHBIX TOBAPOB.

Tema 6. O0oOmeHNe 3HAHWI MO XMMHMH 3a KypC OCHOBHOH mkoJibl. IloaroroBka x OcHoBHOMY
rocyaapcrseHHomy 3k3amennbl (OI'9) (10 yacos)

CrpoeHne aTomMa B COOTBETCTBUU C IIOJOKEHHUEM XHMHUYECKOTO 3JIEMEHTA B IEPUOIUYECKON CUCTEME.
CrpoeHue BemecTBa: XUMHUYECKas CBS3b W KPUCTAIMYECKAs PEIIETKA. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX 3JEMEHTAMH THPOCTHIX BEUIECTB (METAUIOB, HEMETAJJIOB, OJarOpOAHBIX Ta30B) OT
ITOJIOKEHUS 3JIEMEHTOB B NEPUOINYECKON cucTeMe. THUIOJIOrus HEOpraHM4YECKUX BEIIECTB, Pa3/IelICHUE UX
Ha Kjacchl ¥ rpynnsl. [IpencraBureny.

[Ipu3Haky U ycnoBus NPOTEKAHUS XUMUYECKUX peakiuil. TUNOIOTUsS XUMUYECKUX PEAKLIMNA MO PA3IHMYHBIM
npusHakaM. Peakiiyu nonnoro ooMena. OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIINU.

XWMHYECKHE CBOMCTBAa TMPOCTBHIX BEHIECTB. XapaKTepHbIE XHMHYECKHE CBOMCTBA COJICOOPa3yIOMUX
OKCHJIOB, TUIPOKCHIOB (OCHOBaHMMA, KUCIOPOJICOACPKAIUX KUCIOT U aM(POTEPHBIX TUAPOKCHIOB), COJICH.
Hrorosast koHTpoOIBHAS paboTa.
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TemaTHYecKoe NJIAHUPOBAHME, B TOM YHCJIe ¢ y4eTOM padoyeii mporpaMMbl BOCIIMTAHUS €
yYKa3aHMeM KOJIMYeCTBA YacOB, 0TBOJUMBIX Ha OCBOCHHE KasK/A0H TeMbl

BocnurarensHbIi NOTEHIMAN YPOKA IIPEAIIOIAraeT Cleaytomee:
-YCTAHOBJIEHUE JIOBEPUTEIbHBIX OTHOIICHUI MEX1y MeAarornyeckuM paOOTHUKOM U €ro 0OydaroUIMMHUCH,
CIOCOOCTBYIOIIMX TMO3UTUBHOMY BOCIPHUSTHIO YYaUIUMHUCSA TPeOOBAaHUM M MPOCHO yUHTENs 4yepe3 KUBOM
IMajor, MpHUBJICYEHHUE WX BHHUMAaHMS K 0OCYKIZaeMol Ha ypoke HH(QOpPMaluu, aKTUBU3ALUI MX
MO3HABATEIBHON JIEATETLHOCTH Yepe3 HCIOJIb30BAHWE 3aHMMATENIBHBIX JJIEMEHTOB, UCTOPHH W3 KU3HU
BEJIMKHX YYEHBIX, TUCaTeNeH;
-noOyxJeHre 00yJaromuxcsi cOOII0AaTh Ha YpOKEe OOIIENpPUHATHIE HOPMBI IOBEICHUS, MPaBHia OOIIEHUS
CO cTapmuMHu (MeIarorndyeCKUMHu pabOTHUKAMH) M CBEPCTHUKAMH (0OYYarOIIMMUCS), TPUHITUIBI YIeOHOM
IUCUUIUIMHBL W CaMOOpTaHU3allMM uepe3 3HAKOMCTBO W B mocienyiomeMm cobmoaenue «IIpaBun
BHYTPEHHET0 pacropsiika 00y4JaroIuxcs», B3aMMOKOHTPOJIb U CAMOKOHTPOJIb O0YYatOIUXCs;
- TpUBJICYCHUE BHUMAHHS OOYYAIONMIMXCS K LIEHHOCTHOMY acIeKTy H3y4aeMbIX Ha YpOKaxX SBJICHHUH,
opraHuzaiys Ux paboThl ¢ IOJIy4aeMOi Ha YpOKe COLMAIIbHO 3HAYMMON MH(pOpMaIel — HHUIMUPOBAaHUE
ee OOCYX/IEHHUs, BBICKa3bIBaHUS YYAlIMMHCS CBOErO MHEHHUS IO €€ IMOBOJY, BBHIPAaOOTKH CBOEro K Hel
OTHOILIECHMS, Pa3BUTHE YMEHHS COBEPILATh PaBHIIbHBINA BBIOOD;
- UCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COAEPIKaHUS yUeOHOI0O MpeIMeTa Yepe3 JeMOHCTPALHIO
JEeTAM IPUMEPOB OTBETCTBEHHOIO, TPaKAAHCKOTO IOBEAEHUS, MPOSBICHHUS 4YEJIOBEKOMIOOUs U
JI00pOCepIeYHOCTH, BOCIIPHUTHE LIEHHOCTEH Yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB JUISl YTEHHUS, 33434
IUISL pelIeHus], TPOOJIEMHBIX CUTyallui st OOCYKIEHUS B KJIacce, aHAJIN3 MOCTYIKOB JI0/IeH, KOMMEHTapuu
K TPOUCXOISIIUM B MHUpPE COOBITHSIM, HCTOPHUUYECKUX CIIPABOK, MPOBEJICHHE MY3EHHBIX YPOKOB Ha 0asze
IIKOJIBHOTO KpaeBeIYeCKOro My3es, OpraHu3alys pPEeKOHCTPYKLUUH 3HAYMMBIX HCTOPHUYECKUX COOBITHH,

MpoBeAicHUE Y POKOB MY>KECTBA;

- IPUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX (HOPM pabOTHI C 00yUaIOIIMMHUCH:

® HHTEIUICKTYAJIbHBIX UID;

e y4eOHBIX JTUCKYCCHH,

® TPYNIOBOM pabOTHI UK PAOOTHI B Mapax;
- BKJIIOYCHHE B YPOK UTPOBBIX MPOIEIYP, KOTOPBIC TIOMOTAIOT IMOAAEPKATh MOTUBAIUIO IETEH K MOTyYCHHIO
3HaHUH, HaJaKWBAHUIO MO3UTHUBHBIX MEXIUYHOCTHBIX OTHOILEHHH B Kjacce, MOMOTAIOT YCTaHOBIICHHUIO
no0poskenaTeaIbHO aTMoCc(ephl BO BPEMS YpOKa,
- OpraHu3aius KyparopcTBa MOTUBHPOBAHHBIX U 3PYAUPOBAHHBIX OOYUYAIOUIMXCS HAJ UX HEYCIEBAIOIUMHU
OJTHOKJIACCHUKAMH, JAIOMIET0 IIKOJIBHUKAM COIMAIbHO 3HAYMMBIA OIBIT COTPYAHHYECTBA M B3aUMHOMN
TTOMOIIIH.

No KommuecTBo
Tema 4acoB
1. O06001menune 3HaHui M0 Kypcey 8 kiacca. XuMmuuyeckue peakuumn 5
1.1. Knaccudukanmss Xumudeckux coenHeHnid. BBOIHBI HHCTPYKTaX 1
10 TEXHUKE 0€30IaCHOCTHU B KAOMHETE XUMUU
1.2. Knaccudukamnms XuMruaecKux peakiuit 1
1.3. Knaccugukanus XuMHUecKuX peakiui 1
1.4. CxopocTh XuMHuUYecKux peakuuii. Katanus 1
1.5. CxopocTh XuMHuUYecKux peakuuii. Karanus 1
2. XHMHYeCKHe peaKkl B pacTBoOpax 11
2.1. DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS 1
2.2. OCHOBHBIE MOJIOKEHHS TEOPHUH IEKTPOTUTUYECKONU TUCCOLIMAIIAN 1
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2.3.

XUMHUYECKUE CBOMCTBA KUCIIOT KAK 3JIEKTPOJIUTOB

1
2.4. XHUMUYECKUE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIMTOB 1
2.5. XHUMHYECKHE CBOMCTBA OCHOBAaHUN KaK MIEKTPOJIUTOB 1
2.6. XHUMHYECKHE CBOMCTBA COJIEH KaK 3JIEKTPOIUTOB 1
2.7. IM'maponus coneit 1
2.8. IIpakTnueckas padora Nel. Pemenue skcriepuMeHTalIbHbBIX 3a7a4 1
110 TeMe «JIEKTpoJInTHYECKas aucconnanus». Macrpykrax no Th
2.9. O0o0meHrne U cucTeMaTu3alus 3HAHUK 10 TeMe «XUMUYECKUE 1
peaKkiuu B paCTBOPAX AJIEKTPOIUTOBY
2.10. O0o0meHrne U cucTeMaTu3alus 3HAHUK 1O TeMe «XUMUYECKUE 1
peaKkiuu B paCTBOPAX HJIEKTPOIUTOBY
2.11. KonTtpoabnasi padora Nel. «XuMuueckue peakiuu B pacTBOpax 1
AIIEKTPOJIUTOBY
3. HemeTtanibl 1 UX COeAMHEHUS 24
3.1. OO6m1ast XxapakTeprucTHKa HEMETAILIIOB 1
3.2. OO6mras xapakTeprcTuka 3J1eMeHTOB VIIA-rpynmnei-raioreHoB 1
3.3. CoenuHeHus rajloreHoB 1
3.4. IIpakTuyeckass padora Ne2. I3ydyeHne CBOWCTB COJISTHOM 1
kuciotel. MaCcTpykTax no Th
3.5. Xanbkorensl. Cepa 1
3.6. CepoBonopon u CyabGuIbI 1
3.7. Kucnoponnsie coennHeHus cepbl 1
3.8. IIpakTuyeckas padora Ne3. 3yuyeHne CBONCTB CEPHOU KUCIIOTHI. 1
Nuctpykrax no Th
3.9. OO6mrast XapaKTepruCTUKa 3JIEMEHTOB V A-rpymibl. A30T 1
3.10. Ammuak. Conu aMMOHUS 1
3.11. IIpakTnyeckas padora Ned. [lonyyeHne aMmMHuaka U U3y4e€HUE €TI0 1
cBoricTB. MHCcTpykTaxk mo Th
3.12. Kucnopoanbie coequnenns azora 1
3.13. docdop u ero coeTMHEHUS
3.14. OOm1as xapakTepucTHKa 31eMeHToB [VA-rpymnmel. Yriaepo. 1
3.15. Kucnopoanbie coequHenns yriaepoaa 1
3.16. IIpakTuyeckass padora NeS. [lonydyeHue yriaekuciaoro rasa. 1
KavectBenHast peakiust Ha kapOoHaT-uoH. MHcTpykTax nmo Th
3.17. Yraesogopobl. [IpupoaHbie HCTOUHUKH YTIIEBOAOPOIOB 1
3.18. Kucnoponcoaepxainiue opraHu4ecKue COeTMHEHUS 1
3.19. Kpemuuii u ero coeguHeHus 1
3.20. CunukarHasi IPOMBIIUIEHHOCTh 1
3.21. [Tonyuyenue HeMeTasioB 1
3.22. [TonydyeHue BaXXHEHIIUX XUMUYECKUX COCAUHEHU HEMETAIIJIOB 1
3.23. O0600menue 110 Teme: «Hemeraiiel 1 UX COETUHEHUS 1
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3.24 KonTtpoabHnas padora Ne2. «HemeTtamibl 1 UX COEAUHEHUS 1
4. MeTanjabl 1 X COeTHHEHUSA 16
4.1. OO1m1as xapakTepUCTHKA METAJIIOB 1
4.2. XUMHUYECKUE CBOMCTBA METAJNIOB 1
4.3. OO6mrast xapakTepucTrKa 3J1IeMEeHTOB [A-Tpynms 1
4.4. OOm1ast xapaKTepUCTHKA 3IEMEHTOB [A-rpymisl 1
4.5. OOm1ast xapakTepucTHKa 31eMeHTOB [IA-rpymmsl 1
4.6. O6mras xapakTeprcTrka 371eMeHToB [[A-rpymmbl 1
4.7. JKecTokocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS 1
4.8. IIpakTuyeckas pa6ora Ne6. XKecTtokocTh BOIBI U CIOCOOBI €€ 1
yctpanenusi. MHctpykrax no Th
4.9. AJIOMUHUHN U €r0 COeTMHEHUS 1
4.10. Keie3o u ero coenuHeHnsa 1
4.11. ’Kene3o u ero coeAMHEHUs 1
4.12. IIpakTnueckas padora Ne7. Penenue 3KCriepUMEHTaIbHBIX 3aa4 1
o teme: «Metamuiby. MHcTpykTax no Th
4.13. Koppo3us MeTanoB u crocoObl 3alUThl OT Hee 1
4.14. Mertaiuel B ipupoze. [lonsitue o Metaiutypruu 1
4.15. O060061eHne 3HaHu# 1o Teme «MeTamTbhy 1
4.16. KonTtpoabsnas pa6ora Ne3. «Meramib» 1
5. X¥MHUSA U OKPYKAKOIIAs cpeaa 2
5.1 XUMUYECKUN COCTaB IJIAHEThI 3eMIISt 1
5.2. OxpaHa oKpy»Xarouiei cpeibl 0T XUMUYECKOT0 3arpsi3HEHUs 1
6. O0o01meHne 3HAHUHM MO XMMHHM 32 KYPC OCHOBHOW IIKOJIBI. 10
ITongroroBka k OCHOBHOMY TrOCYJapCTBEHHOMY 3K3aMEHbI
((0)3€))
6.1. BemecTBa 1
6.2. XUMUYECKUE PEaKIINU 1
6.3. OCHOBBI HEOPTAaHUYECKON XUMUU 1
6.4. OCHOBBI HEOPTAaHUYECKON XUMUU 1
6.5. [ToBTOpeHME 1 0000IIEHNE 32 KypC OCHOBHOM IITKOJIBI 1
6.6. HTorosasi kKoHTpOJIbHAsI padoTa 1
6.7. HTorosoe nosTopeHue 1
6.8. Hrorosoe noBropeHue 1
6.9. HTorosoe nosTopeHue 1
6.10. Hrorosoe noBTOpeHue 1
UTOIO: 68
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