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MMOACHUTEJIBHAS 3AIIMCKA

PaGouas nporpamma no xumuu Ajs ooydarommxcs 8-9 kinaccoB cocraBiieHa Ha ocHOBE TpeOoBaHMIl K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHMs, MPEACTaBICHHBIX B DeepanbHOM IrOCyIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOTO OOIIETro 00pa3oBaHus, C YIETOM paclpeeEHHBIX M0 KJlaccaM MPOBEPSIEMbIX TPeOOBaHUM K pe3yJibTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTebHON MPOTPaMMbl OCHOBHOTO 00I1I€TO 00pa30BaHMS U JIIEMEHTOB COJICP)KAHUS, MPEICTABIICHHBIX B Y HUBEPCAIILHOM
Koau(pUKaTOpe IO XMMUH, a TakKe Ha OCHOBE [IporpaMMbl BociUTaHUSI O0y4YarOIIUXCS TIPU MOTYYSHUH OCHOBHOTO OOIIETo 00pa3oBaHuUs
u cyuérom Konmenuuu mnpemnogaBaHus y4eOHOro TpeaMeTa «XHUMHs» B 00pa3oBaTeNbHBIX  OpraHu3anusx Poccuiickoi
denepainiu, pearru3yIIMX OCHOBHBIE 00111€00pa30oBaTeIbHbBIC TPOTrPAMMEI.

OBILIAA XAPAKTEPUCTUKA YUEBHOTI'O ITPEIMETA «XUMHW Ay

Bxnan yuyebnoro mpenmera «XuMHUS» B JIOCTH)KEHHE I€JIe OCHOBHOIO OOIIero oOpa3oBaHHs OOYCJIOBJIEH BO MHOIOM 3HAau€HHEM
XUMUYECKOW HayKH B TTO3HAHUM 3aKOHOB MPHUPOJIbI, B PA3BUTHHU MIPOU3BOIUTEILHBIX CHUJI OOIIECTBA U CO3/IAaHUU HOBOM 0a3bl MaTepUaIbHOMN
KYJIbTYPBI.

XUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK PaclpOCTpaHuja CBOE BIUSHUE HA BCE OOJACTH YEIOBEYECKOTO CYLIECTBOBAHUS,
3aJlaia HOBO€ BHUJICHHE MHUpaA, CTajla HEOTHEMJIEMbIM KOMIOHEHTOM MHPOBOM KyJbTYpbl, HEOOXOJIMMBIM YCIIOBUEM >KHU3HH OOIIECTBA!
3HaHHE XMUMHH CIYKUT OCHOBOW i1 (DOPMUPOBAHUS MHPOBO33PEHUS UEJIOBEKA, €ro IMPEACTaBIEHUN O MaTepuaJbHOM €AMHCTBE MHUPA;
BaXXHYIO POJIb UTPAIOT (POpMUPYEMble XUMHUEH MPEJCTABICHHUS] O B3aUMOINPEBPAIICHUSIX PHEPTHUH U 00 SBOJIOIUHU BEIIECTB B MPUPOJIE;
COBpPEMEHHAas XHMHS HalpaBlieHA Ha peHIeHHE TJI00aJbHBIX MPOOJEeM YCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA — CHIPHEBOW,
HHEPreTUUECKON, MUIIEBOM 1 SKOJIOTHYECKON 0€30MacHOCTH, IPOOIIeM 3IpaBOOXPAHECHHUS.

B ycnoBusix Bo3pacTaroiero 3HaueHus XUMUU B AKU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb XMMUUECKOro 00pa3oBanus. B miane
COLIMANIU3AlY OHO SIBJISETCS OJHUM U3 YCIOBUI (POPMUPOBAHUS UHTEIUIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YeJIOBEKY XMMHUECKHE 3HAHHS HEOOXOAMMBI JJIsi MPHUOOPETeHUs OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO
TPYIUTHCS B COLIMYME W OTBETCTBEHHO YYacTBOBaTh B MHOTOOOPa3HOW JKM3HHM OOIIECTBAa, S OCO3HAHMS BaXXHOCTH Pa3yMHOTO
OTHOILLEHHUS K CBOEMY 3/I0POBBIO U 37J0POBBIO APYIUX, K OKPY’KaIOIIEH NpUPOJHON cpenie, Uisl TPaMOTHOIO MOBEIECHUSI IIPU HUCTI0JIb30BaHUU
Pa3IMYHBIX MATEPUATIOB U XUMUYECKHUX BEIIECTB B IOBCEAHEBHOM KU3HMU.

Xumuyeckoe oOpa3oBaHHWE B OCHOBHOM IIKOJIE SIBISIETCS 0a30BBIM IO OTHOIICHHIO K CHUCTEME OOIIero XMMHYECKOro oOpa3oBaHUS.
[TooToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO pealn3yeT MPHUCYHIUE OO0IIeMy XHMHUYECKOMY OOpa30BaHHIO KIIIOUEBBIE IIEHHOCTH,
KOTOpbIE OTPaXXarOT TOCYAAPCTBEHHBIC, OOIIECTBEHHBIE M WHAMBUAyAIbHBIE MOTPEOHOCTH. DTHUM OMPENENIeTCS CYIIHOCTh OOIIeH
CTpaTeruu 00yueHus, BOCIUTAHUs ¥ PA3BUTHsI O0YYAIOMINXCS CPEJACTBAMH YUEOHOTO ITpeiMeTa « XUMUs.

N3yuenue npeamera:



1) cnocoOcTByET peann3alnuy BO3MOXKHOCTEN AJIsi caMOpa3BUTHSL U (POPMUPOBAHMS KyJIbTYpPbl JIMYHOCTH, €€ 00IIel U (PyHKIIMOHATIbHOU
IPaMOTHOCTH;

2) BHOCUT BKJIAJ B (DOPMHUPOBAHME MBIIIJIEHUS U TBOPUYECKUX CIHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOATEIBHON y4eOHOM
NeSITENIbHOCTH, OSKCIEPUMEHTAIbHBIX M HUCCIEJOBATEIbCKMX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npo¢eCCUOHATBHOMN ACSITEIHHOCTH;

3) 3HaKOMHUT coO crenu(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IVISIa HA €IMHCTBO MPUPOJIBI U YEJIOBEKa,
SBJISIETCSI OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYUYHON IPaMOTHOCTH MOJPOCTKOB;

4) ciocoOcTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHUS] K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM
BKJIAJI B AKOJIOTHYECKOe 00pa30BaHUE MIKOJIbHUKOB.

HasBannsble HarpaBiieHHUs] B 00y4eHHH XUMUU 00€CTIeUnBAIOTCS CEUPUKON colep KaHUs MpeIMeTa, KOTOPBIN SIBISETCS eAarorndecku
aJIaITUPOBAHHBIM OTpa)KEHUEM 0a30BOM HAYKU XMMHUH Ha OMpeneIEHHOM dTane e€ pa3BUTHSL.

Kypc xuMun OCHOBHOM HIKOJIBI OPUEHTHUPOBAH HA OCBOCHHE OOYYAIOIIMMMCS OCHOB HEOPTaHMYECKOW XMMHUHM M HEKOTOPBIX MOHATUU U
CBEJICHUI 00 OTJENIbHBIX 00bEKTaX OPraHN4YEeCKON XUMUU.

CrtpykTypa coaep:kaHus mpeaMera cpopMHUpPOBaHA HA OCHOBE CHCTEMHOTO MOAX0Ja K ero mi3ydeHuro. CojepskaHue CKIIaJbIBaeTCs U3
CUCTEMbI TIOHATHA O XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMbl MOHATUNA O XUMHYECKON peakiuu. O0e 3TH CHUCTEMBbl CTPYKTYpPHO
OpraHU30BaHbI 110 MPUHILMITY NOCJIEI0BATEILHOIO PA3BUTHS 3HAHWK HA OCHOBE TEOPETHUUECKUX IPEACTABICHUN Pa3HOTO YPOBHS: aTOMHO-
MOJIEKYJIIPHOI'O YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HaHUs, ypoBHs Ilepuoauueckoro 3akona /. 1. MenneneeBa kak OCHOBHOI'O 3aKOHa
XUMHH, YUYEHUSI O CTPOCHHHM aTOMa M XMMHYECKOW CBS3H, MPEICTaBICHUN 00 3JEKTPOIUTUYECKON AMCCOIMAIIMU BEIIECTB B pacTBOpaX.
TeopeTudeckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OHMIIMPUYECKHA TMIOJYYCHHBIX M  OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS
NOCNIE0BATENILHO OT OJIHOTO YPOBHS K JAPYroMy, BBINONHAS (DYHKIMH OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS H
BO3MOYKHOCTEHN MPAKTUUECKOT0 IPUMEHEHUS U MOJTyUYECHHS NU3YYaeMbIX BEILIECTB.

Takast opranuzaiusi cojep>kaHusi Kypca CrocoOCTBYET MPEACTABICHUI0 XUMUUYECKON COCTaBIISIONIEH HAYYHOW KapTUHBI MUpa B JIOTHUKE
e€ cucteMHO mpupoabl. TeM caMbiM 00ecreYrBaeTCsi BO3MOXHOCTH (OPMHUPOBAHUS Y OOYYAIOMIMXCS IIEHHOCTHOTO OTHOIIEHUS K
Hay4yHOMY 3HaHMI0O M METOJlaM IIO3HAaHWUs B Hayke. BaXHO Takke 3aMeTUTh, YTO OCBOCHHME COJAEp)KaHUS Kypca MPOUCXOJIUT C
MIPUBJICYCHUEM 3HAHUM U3 paHee U3yUYeHHbIX KypcoB: «OKkpyskaromuii mup», «buonorus. 5—7 knacces» u «duszuka. 7 kiacey.

HEJIM U3YYEHUA YUEBHOTI'O ITPEIMETA «XWUMUWS»

K HampaBieHHIO MepBOCTENIEHHONW 3HAYMMOCTH MIPH peasin3aliui 00pa3oBaTeNIbHBIX QYHKIMNA MpeaMeTa « XUMHS) TPaJIUIIMOHHO OTHOCST
¢dbopMupoBaHUe 3HAHUI OCHOB XMMUYECKON HAayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JIEATENIbHOCTH YeJIOBEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTYpbl. 3ajaya MHpeAMeTa COCTOMT B (OPMHUPOBAHHM CHCTEMbl XUMHUYECKUX 3HAHUA —
BOKHEHIINX (PAKTOB, TMOHATUN, 3aKOHOB U TEOPETUUYECKUX TOJOKEHUH, JOCTYMHBIX 0000IIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa, sS3bIKa
HAyKH, 3HAHWA O HAayYHBIX METOJAaX M3Y4YCHHS BEIIECTB U XMMHUYECKUX pPEaKUui, a Takke B (OPMHUPOBAHWU U Pa3BUTUH yYMEHUH U



CHIOCO0OB JIETENIFHOCTH, CBSI3aHHBIX C TUTAHUPOBAHUEM, HAOIIOJICHWEM M TPOBEICHHEM XHMHUYECKOTO HKCIEPUMEHTa, COOII0JICHUEM
MpaBWJI 0€30MaCHOTO OOpaIEHUsI C BEIIECTBAMU B TTOBCETHEBHON KU3HU.

Hapsmy ¢ oTum menu w3ydeHHs MpeaMeTa B MpOTrpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C YYETOM HOBBIX NMPHUOPUTETOB B CHCTEME
OCHOBHOTo o0mero oopazoBanusa. CeronHss B 00pa3oBaHMM 0CO0O 3HAYMMOW MPHU3HAETCS HAINpPaBICHHOCTh OOyuYEHHUs Ha pa3BUTHE U
caMOpa3BUTHE JUYHOCTH, (HOpMUpOBaHME €€ HMHTEIUIEKTa M o0med KyapTyphl. OOydYeHHEe YMEHHI0 YYUTHCS W TPOJOIKATH CBOE
o0pa3oBaHUE CAaMOCTOSITEIHHO CTAHOBUTCS OJJTHOM U3 BaXKHEUIINX (PYHKIUI YUEOHBIX IPEAMETOB.

B ¢Bs131 ¢ 9THM ITpH M3Y4YE€HUH TIpEMETa B OCHOBHOM IIKOJIE IOMUHHUPYIOIIee 3HaUYSCHHE MPHOOpENH Takue IIeH, KakK:

(dbopMUpOBaHNE HHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOU K CaMO0OPa30BaHUIO, COTPYIHHUECTBY, CAMOCTOSTEIILHOMY TIPUHSATHIO

pelIeHui, CIoCOOHOH aanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBUSM KHU3HH;

HaTPaBICHHOCTh O0OYYCHHS HA CHCTEMATHUECKOE MPHOOIIEHUE YIAITUXCSI K CAMOCTOSITEILHON TI03HABATEIILHON ACATEIHHOCTH, HAYYHBIM

METOJIaM MMO3HaHUs, (POPMUPYIONUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XHMUU;

obecreueHne yCaoBUi, CIIOCOOCTBYIOIIUX MPUOOPETCHHUIO 00YYaIOIIUMUCS OTBITa PA3HOOOPa3HOM ACSITEIHPHOCTH, TO3HAHUS U

CaMOTIO3HAHMUS, KITFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHIIHI), IMCIOIIUX YHHUBEPCATBHOE 3HAUCHHE [T PA3IMYHBIX BHJIOB

NeSITEIbHOCTH;

dbopMupoBaHue YMEHUN OOBSACHATH U OLICHUBAThH SIBJICHUS OKPY>KaOIIEro MUpa Ha OCHOBAHUM 3HAHUM U OIBITA, MOJYYSHHBIX PU

U3YYEHUU XUMUHU;

(dbopMupoBaHue y 00y4aromMXcsi T'YMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH XUMHYECKUX 3HAHUM JJ1s1 BBIPAOOTKHU

HKOJIOTHUECKH 11e7IeCO00pa3HOT0 MOBEICHUS B OBITY U TPYIOBOM I€ATEILHOCTH B LIETISIX COXPAHEHUS! CBOETO 3/I0POBBS U OKPYKAIOIICH

IPUPOJIHOM CpeIbl;

pa3BHUTHE MOTUBALIUU K 00YYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS 00IEYeIOBEYECKUX

[IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIA U HAMIPABICHHOCTH JaJbHEHIIIET0 00yUYeHUsI.

MECTO YYEBHOI'O ITPEAMETA «XUMUS» B YUEBHOM ITJIAHE

B cucreme obmiero oO6pasoBanusi «XUMHUs» MPU3HAHA 00A3aTEIIbLHBIM YYEOHBIM MPEIMETOM, KOTOPHIH BXOJUT B COCTaB MPEIMETHOU
obnactu «EcTecTBEeHHO-HAay4YHbBIE TIPEIMETHD».

Y4eOHBIM MIIaHOM Ha e€ u3yueHue oTBeieHo 66 y4ueOHbIX yaca — B 8 kiacce 34 u B 9 kiacce 32 yaca.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI
Wzyuenne xumuu B §-9 Kiacce HampaBiIeHO Ha JOCTH)KEHHE OOYdYalOIIMMUCS JIMYHOCTHBIX, METAaNpeAMETHBIX U IpeIMETHBIX

PE3YNBTaTOB OCBOCHHS Y4EOHOTO TIpeIMETa.
JUYHOCTHBIE PE3YJ/IbTATBI



JIMYHOCTHBIE pEe3yNbTAaThl OCBOCHHSI IPOrPaMMbl OCHOBHOTO OOLIEro 00pa3oBaHUs JOCTUTAIOTCS B X0J1€ 0Oy4YeHHs] XUMHUU B €IUHCTBE
y4eOHOM M BOCHUTATENbHOM JesTenbHOCTH OpraHum3aliid B COOTBETCTBUHM C TPAJUIUOHHBIMH POCCHUICKUMHU COLUOKYJIbTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMU, NPUHATHIMH B OOILECTBE MMpaBWIaMHM M HOPMaMU IOBEAECHHUS U CHOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHHUS, CAMOPA3BUTHS U COLIMATIN3ALNH 00y4aroIuXCs.

JIM4HOCTHBIE Pe3yJIbTAaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIE€ B YACTH:

[TaTproTHYeCKOro BOCIIMTAHUS

1) LIEeHHOCTHOrO OTHONIEHHMS K OTEYECTBEHHOMY KYyJbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HACJEIW0, MOHMMAaHUs 3HAYECHHUS
XMMHYECKON HayKH B KH3HU COBPEMEHHOr0 00IleCTBa, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOMN MH(OpMaleil 0 nepeaoBbIX TOCTUKEHUSAX U
OTKPBITUSIX MUPOBOM M OT€YECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HaHUAX 00 yCTpoilcTBE MHpa 1 0OLIECTBA;

['paxnanckoro BOCIUTAHUS

2) TmpeACTaBICHHUS O COLUMAIbHBIX HOpMax M MpPaBWIAX MEXKIUYHOCTHBIX OTHOIIEHUH B KOJUIGKTUBE, KOMMYHHKATUBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Yy4eOHO-UCCIIeIOBATEeIbCKOW, TBOPUYECKOM M JIPYruX BHUAAX JEATEIbHOCTHU; TOTOBHOCTHU K
pa3HOOOpa3HOM COBMECTHOHM [1eATEIbHOCTH TIPU BBIMOJHEHUU Y4YeOHBIX, I103HABATEIbHBIX 3a7lad, BBIMOJHEHUH XUMUYECKUX
JKCHEPUMEHTOB, CO3JAHUU Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOINOHHMAHHUIO U B3aMMOIIOMOILIM B IpoOLEecce 3TOW ydeOHOH
JeSITeIbHOCTH; TOTOBHOCTH OLIEHHWBATh CBOE IOBEJIEHHE M IOCTYNKH CBOMX TOBApUIIEH C MO3ULUU HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIEICTBUM TOCTYIIKOB,;

IleHHOCTH HAYYHOT'O MO3HAHUS

3) MUPOBO33pPEHUYECKUX NPEACTABICHUI O BELIECTBE M XMMHYECKOH peakliu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKHd M COCTaBJISIOIIMX OCHOBY Ul NMOHUMAHHUS CYIIHOCTH Hay4HOM KAapTHHBI MHpa; MPEICTaBIECHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
pa3BUTHUS NPUPOIbI, B3AUMOCBS35X YEJIOBEKA C IPUPOJIHON CpPesloif, O PO XUMHUH B MO3HAHUM ITHX 3aKOHOMEPHOCTEH;

4) no3HaBaTeIbHBIX MOTUBOB, HANPABJIEHHBIX HA MOJIYYEHHE HOBBIX 3HAHUH 10 XMMMH, HEOOXOIUMBIX Ul OOBSICHEHUS HaOII0AaeMbIX
MIPOLIECCOB U SIBJICHUM;

5) no3HaBaTenbHOW, MH(OOPMAIMOHHOM M YMTATENbCKOM KyJIbTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENBHOW pabOThl ¢ y4eOHBIMU
TEKCTaMH, CIIPAaBOYHOMN JIMTEPATYPOM, JOCTYITHBIMUA TEXHUYECKHUMHU CPEICTBAMHU UH()OPMAIIMOHHBIX TEXHOJIOTUH;

6) uHTepeca K OOYYEHMIO W IO3HAHMIO, JIFOOO3HATENBHOCTH, TOTOBHOCTHM M CIHOCOOHOCTH K €aMOOOpa3OBaHUIO, MPOEKTHOW H
UCCIIEZIOBATEIbCKON AEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBJICHHOCTH M YPOBHS 00y4YeHHUS B JaJIbHEHIIIEM;

DopMUpPOBAHUS KYJIBTYPHI 340POBbS

7) 0co3HAHUS LIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAHOBKH Ha 3/10pOBBIA 00pa3 KM3HU, OCO3HAHUS
MOCTICICTBUN M HETIPHUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aJKOroJisi, HAPKOTHKOB, KypeHHs), HeOOXOAMMOCTH COOIIOACHUS TPaBUI
0€30MacHOCTH NMPHU OOpAIICeHUN ¢ XUMUYECKUMHU BELIECTBAMHU B OBITY U pealbHOM KU3HU;

TpynoBoro Bocriutanus



8) uHTepeca K MPAKTUYECKOMY H3yuUeHHUIO mpodeccuii W TpyAa pa3IMdHOrO pPoJa, YBAKEHHUE K TPYyAy U pe3yibTaTaM TPYAOBOU
NESITeTLHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XMMHUHU, OCO3HAHHOTO BHIOOpA UHIMBUAYAIbHON TPACKTOPUU
MPOJIOJKEHHST 00pa30BaHUsl ¢ yUYETOM JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTE;
yCIenHON Mpo¢eCCUOHATBFHON JeATETbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHM; TOTOBHOCTH aJalNTHPOBATHCS B MPodeCcCUOHATBHON
cpene;

DKOJIOTMYECKOTO BOCIIUTAHUS

9) 2KOJIOTMYECKH 11eJ1IeCO00pa3HOTr0 OTHOIICHUSI K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJjie, OCHOBE €€ CYIeCTBOBaHUS, MOHUMAHUS
IIEHHOCTU 3J0pPOBOTO M 0e30IMacHOro oOpasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3WYECKOMY U TMCUXUYECKOMY
3I0POBBIO, OCO3HAHMS IIEHHOCTH COOJIIOACHHS TMpaBWJ O€30MacHOro TOBEACHHUS MpU paboTe ¢ BEIIECTBAMM, a TaKXKE B CUTYyallUsX,
YTPOXKAIOIIUX 3/I0POBBIO U KU3HH JIIOJICH;

10) ciocoOHOCTH MPUMEHSITH 3HAHUS, TIOJIy4aeMble TIPU U3YUYCHUHM XUMUU, IJIs1 PEIICHHS 3a/1ay, CBS3aHHBIX C OKPY’KAIOIIEH MPUPOTHON
Cpe/oi, TOBBIIICHUS YPOBHS SKOJOTUYECKOW KYJIbTYPhI, OCO3HAHHUS TJI00ATBHOTO XapaKTepa HKOJIOTHYECKUX MpoOIeM U TyTell ux
pelieHus MocpeACTBOM METOJ0B XUMHUH;

11) 5KOIOTMYECKOTO MBILUICHHSI, YMEHUSI PYKOBOJICTBOBATHCS UM B IIO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATbHON MTPAKTHUKE.
METAIIPE/IMETHBIE PE3YJ/IbTAThI

B cocraBe meTanpeIMETHBIX pe3yJibTaTOB BBIAEISIOT 3HAUUMBbIE IS (POPMHUPOBAHUS MHUPOBO33PEHHUS OOIICHAYYHBIE MOHATHUS (3aKOH,
TEOpusl, MPUHLUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U Jp.), KOTOPbIE HCHONb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
npeaMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHHMM M3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOM HAyYHOW KapTUHE MUpa, U
yHHUBEpCaJibHbIe yueOHble NeiCTBUS (ITO3HABaTElIbHbIE, KOMMYHUKATHUBHbBIC, PETYJSATHBHBIC), KOTOpPhIE OOecreunBaroT (HOpMHpPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbBHOMY IJTAHUPOBAHUIO U OCYIIIECTBICHUIO Y4eOHOI 1eATeIbHOCTH.

MertanpeaMeTHble pe3yJbTaThl OCBOCHHS 00pa30oBaTENbHOW MPOTpaMMBl MO XHUMHH OTPa)KalOT OBJIAJICHUE YHUBEPCAIbHBIMU
MO3HABATEILHBIMU JICHCTBUSMU, B TOM YHUCIIE:

bazoBbpIMU JTOTHYECKUMU AEUCTBUSMU

1) yMeHueM HCMOIb30BaTh MPUEMBI JOTHYECKOTO MBIIUJICHUS MPU OCBOSHUU 3HAHHM: PACKphIBATh CMBICT XUMUYECKUX MOHSTUIN
(BBIIEISTh X XapaKTepHbIE MPU3HAKH, YCTAaHABJIMBATh B3aWMOCBS3b C APYTUMHU TMOHSATHUSIMH), UCIOIB30BATh MOHATUS JUISI OOBSICHEHHS
OTIIENBbHBIX (DAaKTOB W SIBICHUH; BHIOMpPATh OCHOBAHUS U KPUTEPHUH I KIaCCU(PHUKAIUU XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKITUI;
yCTaHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBS3M MEXAY OOBEKTaMHU HW3Y4YCHHS; CTPOHUTH JIOTHUECKHE pAcCyXIeHUs (WHIyKTUBHBIEC,
NEAYKTUBHbIC, 110 aHAJIOTUN); JIEaTh BBIBOAbI U 3aKIIOYECHUS;

2) yMEHHMEM MPUMEHSATh B MPOLECCE MO3HAHUS MOHATHUSA (IIPEIMETHbIE U METalpEeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH,
WCIIOJIb3yEeMbIE B XMMHH, MPEoOPa30BBIBATh IIMPOKO MPUMEHSIEMbIE B XUMHH MOJICJIbHBIC MPEICTABICHUS — XUMHUUYECKUN 3HAK (CHMBOII
JJIEMEHTa), XUMHUYeCcKast popMyJia U ypaBHCHHE XUMUYECKOW pEakluu — TPU PEIICHUH y4eOHO-TIO3HABATENIbHBIX 3a/a4; ¢ y4ETOM 3THX



MOJICTBHBIX TPEACTABICHUN BBISABISATH M XapaKTEPU30BATh CYIIECTBCHHBIC MPHU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB H
XAMHYECKUX PEAKIIHiA; BBIBISTH OOIIME 3aKOHOMEPHOCTH, TPHYUHHO-CIICICTBEHHBIE CBSI3M M MPOTUBOPEUYHUS B M3yUaeMBIX MPOIECCaxX U
SBIICHUSX; TIPEIaraTh KPUTEPHUH ISl BBISIBJICHHS ATHX 3aKOHOMEPHOCTEH W MPOTHBOPEUNH; CAMOCTOSITEIIEHO BEIOMPATh CMIOCO0 peIIeHus
y4eOHOH 3a7auu (CpaBHUBATh HECKOJIFKO BAPHAHTOB PEIICHNUs, BRIOMPATh HanbOoIee MOIXOAAIINHN C YYETOM CaMOCTOSITETHHO BBIICIIEHHBIX
KpUTEPUEB);

bazoBbIME HcCIeI0BaTEIBCKUME IEHCTBUSIMU

3) yMeHHEeM WCIONb30BaTh IOCTaBJICHHBIC BOIMPOCHI B KAayeCTBE HHCTPYMEHTA IMO3HAHWS, a TaKKe B KAayeCTBE OCHOBBI IS
(dbopMUpPOBaHUS TUTIOTE3HI IO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUH;

4) mpuoOpeTeHue OmpITa MO TUIAHUPOBAHHIO, OPTAaHU3AIIMU U TMPOBEICHUIO YICHUYECKUX SKCIIEPUMEHTOB: YMEHHE HAONIOIATh 32 XOJIOM
MpoIecca, CaMOCTOSATENBHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpPMYIHpOBaTh OOOOIICHHS W BBIBOJBI MO pPE3yJibTaTaM IMPOBEIEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATE OTUYET O MPOJIeTIaHHOM padoTe;

PaGoroii ¢ unpopmarnuei

5) yMeHueM BBIOMPATh, aHATM3UPOBATh M HHTEPIPETHPOBATh HH(POPMAIIIO PA3THYHBIX BUAOB B POPM MPEACTABICHHUSI, MOTyIaeMYIO U3
pa3HbIX HCTOYHHUKOB (HAY4YHO-TIOMYJISIPHASl JHMTEpaTypa XHUMHUYECKOrO COJAEpXKaHUs, CIpaBOYHBIE MocoOus, pecypcel HMHTepHera);
KPUTHUYECKH OLIEHUBATH MPOTHUBOPEUYHMBYIO U HEJJOCTOBEPHYIO HHPOPMAIHIO;

6) yMEHHMEM MpPHUMEHSTh pa3IUYHbIE METOAbl M 3alpochl NpHU TOHMCKE M OTOOpe HMHPOpPMAIMU M COOTBETCTBYIOLIUX JaHHBIX,
HEOOXOJUMBIX JJIsi BBIMOJIHEHHUS YYEOHbIX M TO3HABaTEJIbHBIX 3a7ady OINPEeAENEHHOrO THIA; MPUOOpPETEHHE OmNbiTa B 00JacCTH
UCIIOJIb30BaHUS HMH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIAJCHHE KyJIbTYpOW aKTUBHOTO HCIOJIB30BAHUS Pa3TUUYHbBIX
MIOMCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMpATh ONTHUMAlIbHYIO (opMy IMpejacTaBiieHuss WHGOPMAlUU U WIUIIOCTPUPOBATH pellacMbie
3aJlauy HECJIOKHBIMU CXEMaMH, JuarpaMMamMu, ApyrumMu popmamu rpaduku U UX KOMOWHAIIUSAMU;

7) yMEHHEM UCIOJB30BAaTh U AHAIU3UPOBATh B Mpoliecce YYEOHON M HCCIeNOBATENbCKOW AESITENIbHOCTH MH(OPMAIUIO O BIHSHHUU
MIPOMBIIIIJIEHHOCTH, CEJILCKOTO X03SICTBA M TPAHCTIOPTa Ha COCTOSIHUE OKPY>KAIOIIEH MPUPOTHON CPEIbI;

YHuBepcalbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSIMU

8) yMmeHueM 3allaBaTh BOIIPOCHI (B XOJl¢ JAMajora W/WIM JUCKYCCHHM) MO CYHIECTBY OOCYXIaeMOil TeMbl, (OpMYyIHPOBATH CBOU
MPEITIOKEHUsI OTHOCUTEIHHO BBITTOJIHEHHUS MPEATIOKEHHOM 3aauu;

9) npruoOpeTeHune OmbITa MPE3eHTALUN PE3yIbTATOB BBINOJIHEHUS XUMUYECKOTO IKCIIEpUMEHTa (J1a00paTOPHOTO OIBITa, J1ab0opaTOpPHOM
paboTHI 10 UCCIIETOBAaHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOEKTA);

10) 3aMHTEpEecCOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH ITO3HABATENBHOW M HCCIENIOBATENBCKOM NEATENbHOCTH NPHU PEIICHUU
BO3ZHUKAIOUIMX MPOOJeM Ha OCHOBE Y4y€Ta OOIIMX MHTEPECOB M COTJIacoBaHUS MO3MLIMN (00CyXkaeHus, oOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAUHALMS COBMECTHBIX JEHCTBUMN, ONpeie]IeHne KPUTEPHEB 10 OLIEHKE KaueCTBA BBIMOJIHEHHOW paboThI U 1p.);

YHUBEpCAIBHBIMU PETYISITUBHBIMU JCHCTBUSIMHU



11) ymeHrueM caMOCTOSTENIbHO ONPENENATh LETU eATEeIbHOCTH, TNIAaHUPOBaTh, OCYIIECTBIISITh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JESATENBHOCTh, BbIOMpaTh HambOosnee 3()(PEeKTUBHbIE CHOCOOBI pElIeHUS Y4eOHBIX U TO3HABATENbHBIX 3a/ad,
CaMOCTOSITEIbHO COCTABIISITh UM KOPPEKTUPOBATH MPEAIOKEHHBIN alrOPUTM JIEHCTBUN MPH BBIMOJIHEHUH 33JJaHUM C YYETOM MOJTYyUEHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX 00bEKTaX — BEIIECTBaX U PEAKIUAX; OLIEHUBATh COOTBETCTBUE MOJIYUEHHOI'O Pe3yJIbTaTa 3asBJICHHON 1IeIH;

12) yMeHreM UCIoJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, MPe/yIaraeMble B YCIOBUH 3a/IaHUN.

IIPE/IMETHBIE PE3YJ/IbTATbI

B cocraBe mpeaMmeTHBIX PE3yJNbTATOB MO OCBOCHUIO O0OS3aTENBHOIO COJIEP)KaHUS, YCTAHOBIEHHOTO TaHHOW NpUMEpPHOH paboueit
MIPOrpaMMOM, BBIJEINISIOT: OCBOEHHbIE 00YUYaIOIIUMHCS HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM, crielupuiecKkue JUisl MpeIAMEeTHON
obOnactu «XUMHs», BUABI JEATENBHOCTU IO MOJYYEHHIO HOBOTO 3HAaHUSA, €r0 WHTEpPIpEeTallH, NPeoOpa3oBaHHUIO U TNPUMEHEHUIO B
Pa3IMYHbBIX Y4€OHBIX U HOBBIX CUTYalIUSX.

[IpenMeTHbIe pe3yabTaThl OTpaXaroT CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS CIETYIOIMINX YMEHUI:

8 KUIACC

1) packpviéams cmblci OCHOBHBIX XMMHYECKUX MOHSATHIA: aTOM, MOJICKYJa, XHMHUYECKHHA 3JIEMEHT, MPOCTOC BEIICCTBO, CIIOKHOE
BEIIECTBO, CMECH (OHOPOHAS U HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsi U MOJIEKYJISIpHAsi Macca, KOJIMYeCTBO BEIECTBa,
MOJIb, MOJISIpHasi Macca, MaccoBasi J0Jsl XUMHUYECKOTO 3JIeMEHTAa B COCAMHEHHUM, MOJIAPHBIM O0O0BEM, OKCHJ, KHUCIOTAa, OCHOBAHUE, COJb,
ANEKTPOOTPUIIATENBHOCTh, CTENEHb OKHUCIECHHUS, XUMHYECKas peakuus, Kiaccuukamus peakiuui: peakiuud COEIUHEHUs, pPeaKlUuu
pa3joKeHus, peaklMi 3aMEIEHUs, peakluu OOMEHa, 3K30- U HHAOTEPMHUYECKHUE PEAKIMU; TEIIoBO 3¢ (deKT peakuuu; sSApO aroma,
ANIEKTPOHHBINA CIIOM aToMa, aTOMHAasi OpOUTalb, pauyC aToMa, XMMHUYECKas CBSI3b, MOJSPHAS U HEMOJSIpHAS KOBAJICHTHAs! CBSI3b, HOHHAS
CBSI3b, MOH, KaTUOH, aHWOH, PACTBOP, MAacCOBasl 10JIsI BellecTBa (MTPOLIEHTHAsI KOHIIEHTPAIIKs) B paCTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. 1. 1) ¥ IPUMEHSATH 3TH MOHSATHUS MPU ONMHUCAHUHU BEIIECCTB U MX
MpEBpaICHUN;

3) ucnonv306ames XUMUYECKYIO CUMBOJIUKY JUISI COCTABJICHUS (JOPMYJT BEIISCTB M YPABHEHUH XUMHUCCKUX PEAKITHIA,

4) onpedensimv BAICHTHOCTh aTOMOB 3JIEMCHTOB B OMHAPHBIX COCMHCHUSX; CTCIICHb OKUCJICHUS YJIEMEHTOB B OMHAPHBIX COCJINHCHUSIX;
MPUHAITICKHOCTh BEIIECTB K OMpPENEIEHHOMY KJlaccy COEIMHEHUU Mo ¢GopMylsiaM; BUJ XUMUYECKOW CBSI3U (KOBaJEHTHAas M HOHHAs) B
HEOPraHUYECKUX COECTUHEHUSX;

5) packpvisams cmuvicn Tlepuomudeckoro 3akoHa J[. M. MenneneeBa: NEeMOHCTpUPOBATH MOHUMAHHUE IMEPHOIMYSCKON 3aBUCHMOCTH
CBOICTB XMMHUYECKHX 3JEMEHTOB OT MX MoyiokeHHsl B Ilepumonmyeckoil cucTeme; 3aKOHOB COXPAHEHMs] MAacChl BEIIECTB, IMOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYEeHHMs, 3aKOHa ABOrajJpo; ONUCHIBaTh M XapakTepu3oBaTh TaOnmuuHyro (opmy Ilepmonuueckoit
CUCTEMbI XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas noarpynmna (A-rpynma)» u «nobdounas noarpynma (b-rpymma)y», Mansie u
OoJbIIIEe MEPUO/IbI; COOTHOCUTH 0003HAUYEHHUs, KOTOpble uMeroTcst B Tabnuue «llepuonnyeckas cucrema xumudeckux snementos 1. M.



MenzeneeBa» C UYUCIOBBIMU XapAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsija s1pa, oOllee 4YHcio
AJIEKTPOHOB M pacIpeie]IeHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposams XAMHUYECKHE 3JICMEHTBI; HEOPTAaHMUECKHIE BEIIECCTBA; XUMUUCCKUE PEAKIUH (II0 YHCITY U COCTaBY YYaCTBYHOIIUX
B pEaklUU BEUIECTB, MO TEIUIOBOMY 3P deKTy);

7) xapaxmepuzosambv (onucvléams) OONIME XMMUYECKUE CBOMCTBA BEUICCTB Pa3IMUYHBIX KJIACCOB, IMOJATBEPXKIAs OMUCAHUE TPUMEpPaMU
MOJICKYJISIPHBIX YPAaBHEHUHN COOTBETCTBYIONIUX XUMUYCCKUX PEAKIINN;

8) mpoenosuposams CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT WX KayeCTBEHHOTO COCTaBa; BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX
MPEBPAIICHUN B Pa3IUYHBIX YCIOBHSX;

9) ewiuuCasIMbL OTHOCUTEILHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIECTB; MAacCOBYIO JIOJIO XUMHUYECKOTO JJIEMEHTa M0 (popMyie
COEJIMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAUTDH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKklnu;

10) npumensimov OCHOBHBIC OTCPAIIMH MBICIUTECIBLHON NEATCIBHOCTH — aHAJIM3 U CHHTE3, CPaBHEHHE, 000OIICHHUE, CHCTEMAaTH3AIIUIO,
KJIaccu(pHKaIMIo, BHISIBICHHE MPUYNHHO-CIICICTBEHHBIX CBSI3eH — JUISI U3YYCHHUSI CBOMCTB BEIIECTB M XUMUYECKHUX PEaKIUi; eCTECTBEHHO-
Hay4YHBIE METOJIBI IO3HAHUS — HAOIOICHUE, M3MEPEHIE, MOJICTHPOBAHNE, IKCTICPUMEHT (peabHbIN M MBICIICHHBIN);

11) creoosams TipaBUiIaM TOJIb30BAHHS XMMHUYECKOH TMOCYIOH M JIaOOpaTOPHBIM O0OpYJAOBaHHMEM, a TAKKE MpaBWIaM OOpaIleHHs
C BEIIECTBAMHU B COOTBETCTBUU C WMHCTPYKLHUSMH IO BBITIOJHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U COOMpPaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa W KHCIOpPOJAA), MPUTOTOBJICHHUIO PACTBOPOB C OIpeneIEHHOW MAacCcOBOM J0Jiel pacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHE SKCIEPHUMEHTBHI MO PACHO3HABAHUIO PACTBOPOB IIENIOYEH M KHUCIOT C IMOMOIIBIO
WHIUKATOPOB (JTakMyc, heHOoN(TaIeHH, METUIIOPAHXK U Jp.).

9 KVIACC

1) packpviéams cmbici OCHOBHBIX XHMHUCCKHX IMOHSATHI: XUMHYCCKHH SJIEMEHT, aTOM, MOJICKYyJa, MOH, KaTHOH, aHHOH, IMPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPHUIATEIILHOCTh, CTENEHh OKUCIICHUS, XUMUYECKasl Peakius, XUMUYecKasi CBS3b,
TeryioBol 3G (dEKT peakiuu, MOJib, MOJSPHBIA OO0BEM, PacTBOP; DIEKTPOIUTHI, HEINEKTPOIMTHI, SIEKTPOIUTHUUECKAS JAUCCOIUAIINS,
peakuMd WOHHOTO oOOMEeHa, KaTalau3aTop, XWMHUYECKOe paBHOBecHE, OOpaTUMble M HEOOpaTUMBbIE PEaKIUU, OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU, OKUCIHUTENh, BOCCTAHOBUTEb, OKHUCICHHE U BOCCTAHOBJICHHE, AJUIOTPONHS, aM(pOTEPHOCTh, XUMHUECKas
CBs3b (KOBAJICHTHASI, HIOHHAS, METAJUTMYECKas ), KpUCTAJUIMUECKas peréTka, KOppo3usi METaJIOB, CIUIABbl; CKOPOCTh XUMUYECKON peaKIluu,
npeaenbHo nonycrumas konueHtpanus (I11K) Bemectsa;

2) unnoCcmpuposanms B3aMMOCBSI3b OCHOBHBIX XUMHUCCKUX TMOHATUH (CM. 1. 1) ¥ IPUMEHSTh 3TU MOHATHS MPU OMIMCAHUU BEIIECTB M UX
MpEBPAICHUN;

3) ucnonvzoeames XUMUYECKYIO CUMBOJIUKY JUTSI COCTAaBJICHUSI (JOPMYJT BEIICCTB M YPABHEHUH XUMHUCCKHUX PEaKIIN;

4) onpedensimb BAICHTHOCTh M CTEIICHb OKUCIICHUS XMMHUYCCKHX DJIEMEHTOB B COCIMHCHHSX PA3JIMYHOTO COCTaBa; MPUHAIICIKHOCTD
BEIIIECTB K OMpeNeIEHHOMY KJIacCy COEAMHEHHMH 1o (opmysam; BUJ XUMHYECKON CBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B



HEOPraHMYECKUX COEIMHEHUSX; 3aps] HOHAa IO XMMHUYECKOM QopMylie; XapakTep cpeibl B BOJHBIX pPacTBOpax HEOPTaHUYECKUX
COEJIMHEHUH, TUI KPUCTAJUIMYECKON pEeIIETKA KOHKPETHOTO BEIIECTBA;

5) packpvieamv cmoicn Ilepuoguueckoro 3akona Jl. WM. MenzgeneeBa ©  JAEMOHCTPHpPOBATh €ro IOHHMaHHE: OIHUCHIBATH |
XapakTepu3oBaTh TabauuHyo Gopmy Ileproauyeckoil CUCTEMBbl XUMUYECKUX AJIEMEHTOB: pa3linyaTh MOHATHUS «rJlaBHas moiarpynna (A-
rpynna)» u «mobouyHas mnoxarpynmna (b-rpynma)», Mamble ¥ OoJbIIME MEPUOIbI; COOTHOCUTH OOO3HAYEHMs, KOTOpbIE HMEIOTCA B
MEePUOJNYECKON TalNHIle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjapa, oOriee
YHCIIO 3JIEKTPOHOB U PACHPEEIICHUE UX MO ANEKTPOHHBIM CJI0SIM); OOBACHATH O0IINE 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3JIEMEHTOB U
UX COEIMHEHHH B Mpe/esax MajbIX MEPUOI0B U TJIABHBIX MOATPYIII ¢ YYETOM CTPOSHHS UX aTOMOB;

6) xraccuguyuposams XUMHUYECKHUE 3JICMEHTBI; HCOPTAaHMUECKHE BEIECCTBA; XUMUUCCKUE PEaKIUK (IO YHCITY U COCTaBY YYaCTBYHOIIUX
B pEaKklMU BEUIECTB, MO TEIUIOBOMY 3(PPEKTy, M0 U3MEHEHUIO CTENEHEN OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONMCHIBATh) OOIIME M CICIUPHUSCKHEC XUMHUYCCKUE CBOWMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAsL
OMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMHUECKHUX PEaKIIHii;

8) cocmaensime ypaBHEHUSI SJEKTPOIIUTUYCCKON JUCCOIUAIIMN KUCIIOT, IEJIOUEH U COJICH; MOTHbBIC U COKPAIIEHHBIC YPABHECHUS PeaKIHii
MOHHOI0 0OMEHA; YpaBHEHMsI peakiiil, TOATBEPKIAAIOIINX CYIIECTBOBAHNE FEHETUYECKON CBSI3U MEX/y BELIECTBAMM Pa3IMYHbIX KJIACCOB;

9) packpvisamv cywHOCMb OKUCIUTEILHO-BOCCTAHOBUTENILHBIX PEAKIMHA IOCPEICTBOM COCTABICHHUS 3JIEKTPOHHOrO OanaHca 3TUX
peaKuuu;

10) npoenosuposams cBOWCTBAa BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX IMPEBPALICHUI B
Pa3IMYHBIX YCIOBHUSX;

11) ebiuucisimb OTHOCUTENBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAcCChl BEIECTB; MacCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTa 1Mo (opmyrie
COEJIMHEHUS; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOAUTD PACUETHI I10 YPABHEHHUIO XUMUYECKOW PEaKLINN;

12) cnedosams TipaBUIIaM TI0JIb30BAHMSI XMMHUYECKON IOCYIOW W J1abOpaTOpHBIM OOOpYJOBAaHHMEM, a TaKKe IpaBHiIaM OOpaIleHHS
C BEILlECTBAMH B COOTBETCTBUHM C HWHCTPYKIHMSAMH I10 BBIITOJHEHHUIO JIAOOPATOPHBIX XMMUYECKHX OIBITOB IO IMOJYYEHUIO U COOMPaHHIO
ra3o00pa3HbIX BEIECTB (aAMMHAKa U YTJIEKHUCIIOTrO rasa);

13) nposooums peakunu, MOATBEPKIAIOIINE KaYECTBEHHBIH COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYyTEM XJIOPHUA-,
OpoMua-, woaua-, kapOoHar-, ¢ocdar-, cuimkar-, cynabhar-, TUAPOKCUI-MOHBI, KaTHOHBl aMMOHHMS M HOHBI M3YYEHHBIX METAJLIOB,
IIPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPTAHUUYECKUX BELIECTB;

14) npumensims OCHOBHBIC ONEpAIH MBICIUTEILHON NEATEILHOCTH — aHaJIW3 U CHHTE3, CpaBHEHHE, 00O0OIICHHE, CHCTEMAaTH3AIIHNIO,
BBISIBJIEHUE NTPUYUHHO-CIIEICTBEHHBIX CBS3€H — JJI U3yUEHUs] CBOMCTB BEUIECTB U XMMUYECKUX PEAKIMI; ECTECTBEHHO-HAYYHbIE METObI
MO3HaHUA — HAOJIOZCHNE, U3MEPEHUE, MOICTUPOBAaHIE, SKCIIEPUMEHT (PeasbHbIA U MBICIICHHBIH).

COJAEPKAHUE YYEBHOI'O ITIPEJIMETA



8 KNIACC

IlepBoHayabHbIE XUMHYECKUE TOHATHS

[Ipenmet xumun. Posib XxuMuM B KW3HU desioBeka. Tena u BemecTtBa. GU3NYECKUE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[TonsiTe 0 MeTO/Iax MO3HAHMS B XUMUU. XUMUS B cucTeMe HayK. YucTele BemecTBa U cMecH. CriocoObl pa3/ieIeHus] CMeceil.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XHUMHUYECKUX 3JeMEHTOB. IIpocTeie W cloHbIE BemiecTBa. ATOMHO-
MOJIEKYJIIPHOE YUCHHE.

Xumuueckas hopmyiia. BareHTHOCTh aTOMOB XMMUYECKHUX DJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCcTaBa BellecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBast 0J11 XUMUYECKOTO JIEMEHTA B COSMHECHHHU.

Ou3NYeCcKue W XUMHUYECKUE SIBJICHHS. XHWMHUYECKas pEakuus U €€ MPU3HAKU. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHUMHUYECKHUE
ypaBHeHus. Knaccudukaiys XuMHUUECKUX peakiuil (COeTMHEHUS, Pa3I0KeHUsI, 3aMEIIeHUsI, 0OMEHa).

XUMHYECKUN IKCTIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCY/A0M, C MpaBWIaMH pabOThl B JIaOOpAaTOpPUU U MpUEMaMU OOpAIICHUS C
nabopaTOpHBIM 000pYyJAOBaHUEM; H3YYCHHUE M OINUCAaHWE (PU3NUYECKHX CBOWCTB OOpa3lloB HEOPraHMUYECKUX BEIIECTB; HAOJIOJCHHE
¢dbuznveckux (TIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTHUPAHHUE caxapa B CTYIIKE, KUTICHHE W KOHJEHCAIIMS BOJbI) U XUMHUUYECKHX (TOpEeHUe
CBEYH, MPOKAJIMBAHUE MEIHON IPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTO) sIBIEHUH, HAOI0/IeHHE U OMHMCAaHKEe MPU3HAKOB MPOTEKAHUS
XUMHYECKHUX peakuuil (pa3iokKeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI ¢ XJIOPUAOM Oapusi, pasnoxenue ruapokcuaa meau(Il) mpu
HarpeBaHuHU, B3auMoOJeWcTBHE kene3a ¢ pactBopoMm conu menu(ll)); uzyuenme crnocoOoOB pazaeneHus cMmeceil (C MOMOIIbI MarHuTa,
¢bunabTpOBaHUE, BBIMAPUBAHUE, NUCTUIIIALUSA, Xpomarorpadus), IpoBeJeHUE OYNCTKH MOBAPEHHOW COJIM; HAOMIOJEHHUE M OMNHCAHHE
PE3YJIBTATOB MIPOBEICHUS ONBITA, MWILTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl; CO3JaHie MOJeNiel MOJIeKy (IIapOCTEPKHEBBIX ).

Baxueimme npeacTaBuTe/ M HCOPraHMYECKUX BelIeCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — aneMeHT u mpocToe BemiecTBo. HaxoxaeHue Kuciopo/ia B mpupoze, Gpusudeckue
U XUMHUYeckue cBoicTBa (peakuuu ropenus). Oxcunbl. [Ipumenenne kuciopona. CrnocoObl MOMydeHHs KHCIOpoda B J1abopaTopuu U
npoMelieHHocTH. KpyroBopoT kuciopona B mpupojae. O30H — auioTporiHas MoAu(UKaIus KUCI0poa.

TemnoBoit a3 heKkT XUMUYIECKON peaKIiK, TePMOXUMUYECKHE YPAaBHEHUS, IK30- U SHAOTEPMHUYECKHE peakiuu. TOorInBo: yrojib U METaH.
3arpsi3HeHUE BO3/lyXa, yCUIIEHUE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — snemeHT 1 mpocToe BemecTBo. HaxoxaeHue Bojoposia B mpupoje, Gpu3nueckue U XMMUYECKUE CBOWMCTBA, MPUMEHEHUE,
crocoObl onydenus. Kucnotsl u comnu.

KonmuaectBo BemecTBa. Moib. MossipHas Macca. 3akoH ABorazipo. MossipHbIil 00bEM ra3oB. PacuéTel o XUMUYECKUM ypaBHEHHSIM.

dusnyeckue cBoMcTBa BOAbL. Bona kak pactBopureinb. PacTBopel. HackllieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB
B Bojie. MaccoBas [0 BelllecTBa B pacTBOpe. XUMHUUECKUE CBOMCTBA BOJIbl. OcHOBaHUs. Poib pacTBOPOB B MPUPOJIE U B )KU3HU YEJIOBEKA.
KpyroBopoT Bobl B pupoe. 3arpsi3HeHne NpupoIHbIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX BO/I.



Knaccudukanus Heopranuueckux coenuHeHuid. Okxkcunpl. Knaccudukanus oKcuIOB: cojeoOpasyromire (OCHOBHBIE, KHCIIOTHBIE,
am¢oTepHble) U HeconeoOpasyomue. HomeHnknaTypa okcuaoB (MeXIyHapoaHas U TpuBHaibHas). OU3NUYECKUE U XMMHYECKHE CBOMCTBA
okcuaoB. [lomyuenne okcuoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: IMIETOYM M HEPACTBOpPHMBbIE OCHOBaHUS. HomeHknarypa OCHOBaHMH (MEXIyHapoJaHas U
TpuBHaibHas). PU3NUECKUE U XMMUYECKHE CBOWCTBAa ocHOBaHUH. [loinyueHne ocHOBaHU.

Kucnotsl. Knaccuduxanus xkucinor. HoMeHnknaTypa KUCIOT (MEXAyHapoaHas M TpUBHANbHAs). OU3NUYECKUE U XMMHUYECKHE CBOMCTBA
kucinot. Pan aktuBHoctr MmetaiuioB H. H. bekerosa. [lonydenue kucnor.

Comu. Homenkinartypa coseit (MeXayHapoaHas U TpuBUalibHas ). DU3NUECKUe U XUMHUUYECKHE CBOMCTBaA cofieid. [Tomyuenue coneil.

['eneTnueckas cBsI3b MEXAy KjaccaMi HEOPTaHMUYECKUX COCTMHEHUM.

XUMHUYECKUH IKCIIEPUMEHT: Ka4yeCTBEHHOE ONpesiefieHUue COoAep aHus KUCIOpoJa B BO3yXe; MOoJydeHue, cooupaHue, paclio3HaBaHue u
M3y4YeHHE CBOMCTB KHCIOpOJa; HAOIIOJCHHE B3aMMOJCIHCTBUS BEIIECTB C KUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHS W MpEKpalleHUs
ropeHus (moskapa); O3HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB U OMUCAHUE UX CBOWCTB; MOJydeHUE, coOMpaHHe, paclio3HaBaHUE U M3yUYEHUE
CBOICTB BoJopoja (ropeHue); B3aumojnelcTBue Boaopoaa ¢ okcugoMm Meau(Il) (Bo3MOXKHO HCIONB30BAaHUE BHAEOMATEPUATIOB);
HaOmo/leHne o0pa3loB BEUIECTB KOJMYECTBOM | MOJb; HCCleqOBaHHME OCOOCHHOCTEM pacTBOPEHMsI BEIIECTB C PA3IUYHOU
PacTBOPUMOCTBIO; MPUTOTOBJIIEHUE PAaCTBOPOB C OINPEACIEHHOW MAacCOBOW JOJIe PACTBOPEHHOIO BEILIECTBA; B3aUMOJCHUCTBUE BOABI C
MeTalylaMu (HaTpueM M Kajbl[ieM) (BO3MOKHO HCIOJIb30BaHHE BHIEOMATEPHANIOB); OIpe/eieHHe PACTBOPOB KHUCIOT M IIeJIouel ¢
NOMOIUIBI0 MHAMKATOPOB; HCCIEAOBaHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB; HAOIIOJEHHE HW3MEHEHHUS OKpPACKU
UHJAMKATOPOB B PAacTBOpax KHUCIOT M MLIeNoYeid; ulyueHue B3aumozeicTBus okcuaa menu(ll) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT C
METaJUlaMH, peaKuil HEUTpaau3alnuy; MOJyYeHHEe HEPaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METAJljIa APYTHMM M3 pacTBOpPA COJIH;
pelIeHne SKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «Ba)kHelne Kiiacchl HEOPraHUYECKUX COCTMHEHUIN.

Iepuoauueckuii 3axkoH u [lepuognyeckasi cucrema xumnieckux 31eMeHToB JI. . MenaeneeBa. CTpoeHune aroMoB. XMMHUYECKAast
cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEaKINH

[lepBble TOMBITKA KJIaCCU(PHUKAIMKM XUMUYECKUX dJIeMEHTOB. [loHsATHE O Tpynmax CXOAHBIX JJIEMEHTOB (IIEJIOYHBIE U
IIEJIOYHO3EMEITbHbIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(OTEepHbIE OKCHIBI U THUIPOKCH/IBI.

[lepuoanueckuii 3akoH. Ilepuoaunyeckas cucrema xumuueckux 31aeMeHToB . Y. MenneneeBa. KoporkonepuoaHas v JUIMHHONIEPUOAHAS
dbopmebr [lepuonnyeckoit cucreMbl xumudeckux aneMeHToB [[. Y. Mengeneesa. Ileproast u rpynmbl. OuU3ndeckuii CMBICT MOPSIKOBOTO
HOMEpa, HOMEPOB MEPUOJIA U TPYIIILI JIEMEHTA.

Crpoenue atomoB. CocraB aToMHBIX snep. M3oTombl. DnekTpoHbl. CTpOSHHE AIEKTPOHHBIX 000JI0YE€K aTOMOB MEPBhIX 20 XUMHYECKHX
aneMeHToB [lepuonnueckon cucremsl . 1. Menaeneesa. XapakTepucTuka XMMUYECKOT0O JIEMEHTA 110 €ro nosiokeHuro B [lepuonnueckon
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTH M3MEHEHUS pajlyca aTOMOB XMMHUYECKUX DJIEMEHTOB, METAUNIMYECKUX W HEMETAIIMYECKUX CBOMCTB MO TPYIIaM U
neproaaM. 3Hauenue [lepuoandeckoro 3akoHa u Ileprnoanueckoil CUCTEMBl XHMHUYECKUX DJIEMEHTOB ISl Pa3BUTHS HAYKH M MPAKTHKH.
1. 1. MenpeneeB — y4€HBIA U TPakIaHUH.

Xumunueckas cBs3b. KoBaneHTHas (MosisipHas ¥ HEMOJIsIpHAasi) CBSA3b. DJIEKTPOOTPHUIATEIbHOCTh XUMUYECKUX 3J1eMEHTOB. loHHAs CBA3b.

Crenenp okucieHusa. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. llponecchl OKHMCIeHUSs W BOCCTaHOBIEHUS. OKHUCIUTENN U
BOCCTaHOBUTEIIN.

XUMUYECKUH 3KCIIEPUMEHT: U3ydyeHre o0Opa3loB BEIIECTB METANIOB U HEMETAIJIOB; B3aUMOJIEHCTBHE THJIPOKCH/IA IIMHKA C PACTBOPaMU
KHUCIIOT U LIEJI0Yel; MPOBEACHUE ONBITOB, MITIOCTPUPYIOMIMX MPUMEPbI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluid (ropeHue, peakiuuu
pas3oKeHus, COETMHEHU).

MesxnpeaMeTHblie CBA3H

Peanu3zanus MexnpeIMeTHBIX CBS3€H NpU M3YyYEeHUU XUMUHU B 8 Kilacce OCYIIECTBIISIETCS YEpe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATHHA, TaK U TIOHATHH, SBISIOMIUXCS CHCTEMHBIMU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecTBEHHO-HAyUHbIe TOHSTHS: HAYy4YHBIA (akT, TMIOTE3a, TEOPHs, 3aKOH, aHaJu3, CUHTE3, KIaccu(ukanus, NepruoJuIHOCTb,
HaOJI0IeHue, SKCIEPUMEHT, MOJIETTUPOBAaHNE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®uzuka: mMarepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHU, U30TOIBI, PaJIMOAKTUBHOCTb, MOJIEKYJa, SJIEKTPUUECKUNA 3apsl,
BELIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSTHUE BEIECTBA, a3, (U3MUECKHe BEIMYUHBI, €AUHULIBI U3MEPEHHUs, KOCMOC, TIIaHEThl, 3BE3/IBI,
ComHIe.

buonorus: hoTocunTes, ApIXxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOJIbI, TOJIE3HbIE UCKOMIAEMbIE, TOIUTMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKasA peaKkuusi

[Tepuonuueckuii 3akoH. Ilepuonuueckas cuctemMa xumuueckux anemeHtoB J[. 1. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KAIHS, KaJIbLUSA U UX COCIMHEHUN B COOTBETCTBUU C MOJIOKECHUEM
3JIEMEHTOB B [leproan4yecKkol CUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BelIeCTBa: BHUJBI XUMHUYECKOW CBs3M. THUIBI KPUCTALUIMYECKHUX PEMIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA
KPHUCTAJUIMYECKON PEIIETKUA U BUJIa XUMUYECKOU CBS3H.



Knaccudukaruss 1 HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB (MEXAyHapoJHas W TPUBHAJIbHAs). XHWMHUUYECKHE CBOWMCTBA BEILECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCIUHEHUM, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccudukarmss XuMUYECKUX peakiuil MO0 pa3IudyHbIM NpHU3HaKaM (M0 YKCIYy M COCTaBy YYacCTBYIOIIMX B PEaKIMH BEHIECTB, IO
TerI0BOMY (D PEKTy, M0 UBMEHEHHUIO CTENEeHENH OKUCICHUS XUMHUYECKUX JIEMEHTOB, IO 0OpAaTUMOCTH, TI0 YYACTHIO KaTaau3aropa). JK30-
Y SHJIOTEPMHUYECKHUE PEaKIINU, TEPMOXUMHUUYECKHE YPABHECHUS.

[Tonsatre o ckopocTu xumuueckou peakuuu. [ToHsiTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsITHe 0 rOMOTeHHBIX
Y TeTEPOreHHbIX peakuusx. [[oHsTue o xumuyeckoMm paBHOBecHH. DAKTOPBI, BIUSIONIME HA CKOPOCTh XUMHUUYECKON PEAKIIUU U MOJ0KEHUE
XUMHYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIC PEAKIUU, AJICKTPOHHBIM OajaHC OKUCIWUTEIbHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHUE
YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCTIOIB30BaHUEM METOIa JIEKTPOHHOTO OanaHca.

Teopust 2JIEKTPOIUTUYECKON AUCCONUALIMU. DIEKTPOIUTHI U HEJIEKTPOJIUTHI. KaTnoHbl, aHMOHBI. MeXaHu3M AMCCOIMAIIMU BEIIECTB C
pa3IUYHBIMHU BUJIAMU XUMUUYECKoM cBs3U. CTenenp aucconuanuu. CUIbHbBIE U CIa0bIe 2JIEKTPOIUTHI.

Peakiiuu moHHoro oOMeHa. YCIOBHSI MPOTEKAHHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIC M COKpaIEHHbIC MOHHBIE YPAaBHEHUS PEAKIIUU.
CBolicTBa KHCIIOT, OCHOBAHUN U COJIEH B CBETE IMPEACTaBICHUN 00 AIEKTPOIUTHUECKON aucconuanuu. KauecTBeHHbIE peakliui Ha HOHBIL.
[TonsTHE O THAPOIU3E CONE.

XHWMHUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHUE C MOJEISAMU KPUCTANIMUECKUX PEMIETOK HEOPraHMYEeCKUMX BELIECTB — METAUIOB U
HeMeTaJIoB (rpaduTa U anMasa), CIOKHBIX BEIIECTB (XJIOpUJa HATPusl); UCCIEJOBaHHE 3aBUCUMOCTHA CKOPOCTH XUMHUYECKON peakiuu OT
BO3/ICHCTBUS PA3IUYHBIX (PAKTOPOB; UCCIIEIOBAHUE DIIEKTPOINPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoOIecca TUCCOLUALMN KUCTIOT, IIeouen
U coieil (BO3MOXHO MCIOJb30BaHUE BUCOMATEPUAIOB); MPOBEJIECHUE OIBITOB, WUIIOCTPUPYIOUIUX TPU3HAKK IMPOTEKAHUS pEeaKIIHii
MOHHOTO oOMeHa (oOpa3oBaHHME OcCajiKa, BbIAEJICHHE ra3a, 00pa3oBaHWE BOJIbI); OMBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBHUTEIILHBIX peakluil (TOpeHHe, pPeakiHH pa3ioKEHUs, COSAUMHEHHMs); paclo3HaBaHUE HEOPTraHMYECKUX BEIIECTB C IMOMOIIBIO
KaueCTBEHHBIX PEaKIMil HAa MOHBL;, PELICHNE SKCIIEPUMEHTAIBHBIX 33]1a4.

HeMmeTa/uibl 1 X cOeIMHEHUS

OO6mass xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapakKTepHblEe cTerneHu okucieHus. CTtpoeHue u QuandecKkue
CBOMCTBa MPOCTHIX BEIIECTB — TajOreHOB. XMMHUYECKHE CBOMCTBA HAa MpUMEpE XJIopa (B3aUMOJEHUCTBUE C METaUIaMH, HEMETaJIaMH,
uienoyaMu). XiaopoBogopoa. ColisiHasi KUCI0Ta, XUMUYECKUE CBOMCTBA, MOIyYeHUE, MpuMeHeHue. [leficTBue Xjaopa 1 XJIOPOBOJIOpOJa Ha
OpraHu3M 4eJIoBeKa. BaykHeume XJI0puIbl U UX HaXO0XKIAECHUE B IPUPOJE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmnbel. OcCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTENIEHN OKHCIICHUSI.

CrpoeHue u (puU3MYECKHUE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPhL. AJUIOTPOIMHBIE MOTUPUKAIMKA KUCIOPOJa U CEpHI.
XuMmuyeckue cBoiicTBa cepbl. CepoBONOpOAd, CTpoeHHe, (U3MYECKhe W XUMHUYECKHe CBOMCTBAa. OKCHABI Cepbl KakK MPeICTaBUTEIU
KHCIOTHBIX OKcUIoB. CepHas KucloTa, (U3NYECKME M XUMHUYECKHE CBOWcTBa (0OIIMe Kak TMpeJCTaBUTENs Kiacca KHCIOT U



cneruduyeckue). XUMHUUECKHE pEeaKlMy, JIe)Kallhe B OCHOBE MPOMBIIIEHHOTO crioco0a noiyueHus: cepHoi kKucinotel. [Ipumenenue. Conu
CEpHOM KHCIIOTBI, KQUeCTBEHHAsI peakius Ha cyibdar-uoH. HaxoxneHue cepsl U €€ COEAUHEHHUI B MpUpOJe. XUMUYECKOE 3arpsi3HEHUE
OKpYKarollei cpeabl COeMHEHUIMHU cepbl (KUCIOTHBIE 0K/IU, 3arpsI3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeA0TBPAIICHHUS.

O6mas xapakTepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Mpupoje, Gpusndeckre U XuMuueckue ceorcta. KpyroBopot azora B npupoje. AMMUAK, ero (Gu3nueckue u
XMMHYECKHE CBOMCTBA, oJMyuyeHue u npumeHeHue. Conu aMMoHus, X GU3NUECKUe U XUMUYECKUE CBOMCTBA, puMeHeHne. KauecTBeHHas
peakuus Ha MOHbI AMMOHUSA. A30THas KUCIOTA, €€ MojdydyeHue, pU3ndeckue 1 XMMUYecKue CBOICTBa (00IIKe Kak MpeAcTaBUTeNs Kiacca
KHUCIOT U cieuuduueckue). VMcrnonb3oBaHue HUTPATOB U COJIEH aMMOHMSI B KaUECTBE MUHEPATIbHBIX yA00peHU. XUMUYECKOe 3arps3HeHHe
OKpY’Karoliei cpeabl COeIMHEHUIMHU a30Ta (KUCIOTHBIE I0K]IU, 3arpsi3HEHUE BO3/[yXa, IOYBBI U BOJIOEMOB).

docdop, amnorpornHeie Moaudukanuu docdopa, puznyeckue U xumuyeckue cBoiictBa. Oxcua docdhopa(V) u dochopnas kuciora,
¢dbu3znueckue U XMMUYECKHE CBOWCTBa, nonydyenue. Mcnonb3zoBanue ¢pocdaToB B KaueCTBE MUHEPAIbHBIX YIAOOPEHUN.

O61as xapakTepuctuka 31emMeHToB [VA-rpynmnbel. OcOOEHHOCTH CTPOEHHS! aTOMOB, XapaKTepPHbIE CTENIEHU OKHCIICHUS.

VYrnepon, amioTporHble MOIUGUKALUY, PACTIPOCTPaHEHHE B IpUpoe, Gu3nyeckue U XuMHYeckue cBoicTBa. Ancopouusi. Kpyrosopor
yriepojga B npupoae. Okcuzpl yriiepoja, MX (U3MYECKHMEe M XMMHUYECKHE CBOWCTBA, JEHCTBHE HA JKHUBBIE OPIaHU3MBI, IOJIy4YEHHE
U IPUMEHEHHE. OKOJIOTHYECKHE IpoOJieMbl, CBs3aHHble ¢ oOkcugoM yriepona(lV); rumoreza rinoOaJbHOTO MOTEIJIEHHUS KIMMAaTa,
HNapHUKOBBINA 3 dekT. YronpHas KUCI0Ta U €€ COM, X PU3NYECKHe U XMMHUYECKUEe CBOMCTBA, OJyYeHHe U npuMeHeHue. KauecTBeHHas
peaxius Ha kapOoHaT-uoHbI. Mcnonb30Banue kKapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHbIE MOHATUS OO0 OPraHMYECKHMX BEIIECTBAX KaK O COCIMHEHMSX yriepoja (MeTaH, 3TaH, STWIEH, alleTUJIeH, ATAaHOJI,
IJIMIEpPUH, YKcycHas kucnoTa). VX coctaB u xumuueckoe crpoeHue. IloHsTue o OMOJOrMuYecKkd BaXKHBIX BEIECTBAaX: JKUpax, Oenkax,
yIJeBoJax — M UX POJIM B )KU3HU 4esloBeka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COeIMHEHHI.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MNojydeHHe U mnpumeHeHue. CoenuHeHHs KpeMHHs B npupojge. OOumiue
npeacrasieHus o6 okcuae kpeMHus(IV) u kpemuueBoil kuciaore. CHIMKAThl, UX UCIOJIb30BaHUE B OBITY, MEAULIMHE, TPOMBIIUIEHHOCTH.
Baxwneiiime crpoutenbHble MaTepHabl: KepamHKa, CTEKIO, LEMEHT, OeToH, eye300eToH. [IpoGiembl Ge30macHOro HCHOIb30BAaHUS
CTPOMTEIBHBIX MaTEPHUATIOB B TOBCETHEBHON KU3HH.

XUMHUECKUN HKCIEPUMEHT: U3ydeHHE 00pa3l0B HEOPTraHMYECKUX BEIECTB, CBOIMCTB COJITHOM KHCIIOTBI, NMPOBEIEHHE KaueCTBEHHBIX
peakiuii Ha XJOPUA-MOHBI M HAOJIOJCHHE MPU3HAKOB WX MPOTEKAHHUS; OMBITHI, OTpa)karomue (U3NYECKHe W XMMHUYECKHE CBOICTBa
TaJIOTEHOB M WX COCAMHEHUN (BO3MOXKHO HCIOJB30BAHHME BHJICOMATEPUAIOB); O3HAKOMIIEHHWE C oOpasliaMu XJOpPHUAOB (TaJOreHUOB);
O3HaKOMJICHHE C oOpasuamMu cepbl U €€ COCIUHEHHSAMU (BO3MOXKHO HCIOJIb30BaHHE BHICOMATEpUANIOB); HAOMIOJEHHE Ipolecca
oOyraMBaHusl caxapa IO JEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, M3YYCHHE XUMHYECKHX CBOMCTB pa30aBlIEeHHOW CepHOU
KHCJIOTBI, POBE/IEHNE KaYeCTBEHHOM peakiuy Ha Cyiab(}aT-uoH U HaOIIoIeHUe MpU3HaKa €€ MPOTEeKaHUs; O3HAKOMJIEHHE C (PM3NYECKUMHU
cBoiicTBaMHU a30Ta, gochopa M WX COeNMHEHHH (BO3MOXKHO HCIIOJIb30BAaHME BHUAEOMATEPHATIOB), 00pa3llaMu a30THBIX M (HochOopHBIX



yI00peHuit; MolyueHue, cOOupaHue, pacno3HaBaHUE U U3yYEHUE CBOMCTB aMMHUaKa; MPOBEJICHUE KAYECTBEHHBIX PEaKIMil HAa MOH aMMOHUS
u (dochar-uoH U M3yueHHE MPUZHAKOB WX MPOTEKAHUs, B3aUMOJACHCTBUE KOHIICHTPHUPOBAHHOW a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEpPUAJIOB); M3yUYCHHE MOJENeH KPUCTAUNIMUECKUX PEImIETOK anmasa, rpadura, ¢yiiepeHa; O3HAKOMIIEHUE C
MPOIIECCOM  aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyTIEM U YCTPOMCTBOM NPOTHUBOrasza; MOJIydeHHE, coOupaHue,
pacro3HaBaHWE W U3Y4YEHUE CBOMCTB YIJICKMCIIOTO rasa; MPOBEICHUE KaYeCTBEHHBIX PEaKIuii Ha KapOOHAT- M CHJIMKAT-UOHBI U U3YUYEHUE
MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHE C MPOAYKIHMEN CUIMKATHON MPOMBIIUICHHOCTH; PEUICHHE SKCIIEPUMEHTANIbHBIX 3aJ/1ad M0 TEME
«BaxkHenme HeMETAIIIbl U UX COCUHECHUS».

MeTasuibl M MX COEeIMHEHU S

OO6mras xapakTepUCTUKA XUMHUUECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHWH MX MOJ0keHUs B [lepuoanueckoil cucTeMe XUMHUUYECKHX
anemenToB JI. . MenneneeBa u crpoeHusi aromMoB. CTpoeHUE MeTa/uioB. MeTamiumyeckasi CBsI3b M METAIMYECKas KpPUCTAJIMYecKas
peméTka. DIEKTPOXUMHUCCKUH Psil HApsDKeHUH MeTauioB. U3ndecKue U XUMUUECKHE CBOMCTBA MeTaJTOB. OOIIMe CrIOCOOBI MOTyYeHHS
MeTaioB. [ToHsATHE 0 KOPPO3UH METAJIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOoppo3uu. CriiaBsl (CTaib, YyT'YH, TIOPATIOMUHUHN, OpOH3a)
Y UX IPUMEHEHUE B OBITY M MPOMBIIIICHHOCTH.

[lenounble MeTauibl: MojoxkeHue B llepumonnueckoin cucreme xumuueckux sneMeHToB [[. M. MenpeneeBa; CTpO€HHME HX aTOMOB;
HaxoxaeHue B npupoje. Ousnueckre U XMMHUUECKHE CBOWCTBA (Ha MpuMepe HaTpus U Kamius). OKCUABI U TUIPOKCHU]IBI HATPUS U KaJHsl.
[IpuMeHeHue 11eT0YHBIX METAJUIOB U UX COCIUHEHU.

[IlenoyHo3eMeNbHBIE METAJUIBI MATHUN Y KAIBLWN: MOJI0)KeHUE B [lepuoanyeckon cucreMe xumMmudeckux 3eMeHToB 1. 1. Meneneesa;
CTPOCHHME MX aTOMOB; HAXOXACHHE B mpupoae. Pu3nueckue M XUMHYECKHE CBOMCTBA MarHus M Kajblusd. BakHeillne coequHeHUs
KaJbIus (OKCH, THIPOKCH, coiin). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

Amomunuii: nonoxenue B Ilepuoanueckoit cucrtemMe xummuueckux 3iemMeHToB JI. 1. MenneneeBa; CTpoeHHE aToMa; HaXOXKICHUE B
npupoje. Puznyeckrue u XUMUYECKUE CBOMCTBA altOMUHUS. AMOTEepHbIE CBOWCTBA OKCHUJIA ¥ TUIPOKCHUIA AITFOMUHUSL.

Kenezo: nonoxenue B Ilepuoguueckoii cucreme xumudeckux 31emMeHToB . V1. MenneneeBa; CTpoeHHe aToMa; HaX0XKJIEHUE B IIPUPO/IE.
duznyeckue U XUMUYECKHE CBOMCTBA xkene3a. Okcunbl, ruapokcusl u conu xkenesa(ll) u xeneza(Ill), ux cocras, cBOCTBA U MOTyUYEHUE.

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMH METAJJIOB M CIUIaBOB, WX (PM3MUECKUMHU CBOMCTBAMU; U3YUYCHHE PE3yIbTaTOB
KOPpPO3UU METAIOB (BO3MOKHO MCIOJB30BAHUE BHIEOMATEPUAJIOB), OCOOEHHOCTEN B3aUMOJICHCTBUSA OKCHUJA KaJbIUs U HATPHUS C BOJOU
(BO3MOXHO HCIIOJIB30BAHUE BHJIEOMATEpPUAIOB); HCCIEIOBAHME CBOWCTB JKECTKOW BOJBI, Mpoliecca TOPEHUs jKelle3a B KHUCIOPOIe
(BO3MOXHO HCIIOJIB30BaHUE BUIACOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIUil HAa MOHBI (MAarHus, KaJbLUs, aIFOMUHUSA,
nunka, xeneza(ll) u >xeneza(Ill), meau(Il)); naGmromeHne u omucaHuWe MPOILECCOB OKpPAIIMBAHUS TUIAMEHH WOHAMH HATPHs, Kallusi |
Kalblsl (BO3MOXKHO HCIOJI30BAaHHE BUEOMATEPHANIOB); HCCIEOBaHHE aM(pOTEPHBIX CBOWCTB THIIPOKCHIA ATIOMUHUS M THAPOKCHUIA
LMHKA; PEIIEHUE dKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHeNe MeTaulbl U UX COCTUHEHUSD).

XHMHS M OKpY KA0IIas cpeaa



HoBbie marepuansl u TexHonoruu. BemjecTBa M maTepuaibl B MOBCEIHEBHOM >KM3HM 4YelloBeKka. XHMMHUA U 3710poBbe. be3zomacHoe
WCIIOJIb30BAaHUE BEUIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momouls Mpu XHUMHYECKHUX OKorax | oTpaBiieHUsix. OCHOBBI
AKOJIOTMYECKONH T'PaMOTHOCTU. XUMHUYECKOE 3arps3HEHUE OKpYKarolled cpenabl (MpeaenbHas IOMyCTUMas KOHUEHTpAlMs BEIEeCTB —
[TK). Ponp xuMuu B pemieHun SKOJIOTUUECKUX MPOOIJIeM.

[IpupoaHble HCTOYHUKH YTIEBOAOPOAOB (Yrojb, MPUPOAHBIA ra3, He(Thb), MPOAYKThl HX MepepaboTKU, HUX pPOJb B OBITY U
MPOMBIIIIJIEHHOCTH.

XUMUYECKUHN IKCIIEPUMEHT: U3yueHue o0pa3loB MaTepUalioB (CTEKIIO, CIUIABbl METAIIOB, MOJIMMEPHbIE MATEPUAIIbI).

MexnpeamMeTHbie CBA3H

Peanu3zanus MexnpeIMeTHbIX CBS3€l NpU M3YyYEeHUU XUMUHU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHATHM, TaK W MOHSTHH, SBJISIOUIMXCS CUCTEMHBIMU JJISi OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIro Iukia. Peanuzanus
MEXMPEIMETHBIX CBSI3€H NpU M3YyYEHUH XMMHUHM B 9 Kjacce OCYyIIECTBISETCS 4epe3 HMCIOJIb30BaHUME KaK OOIIMX €CTECTBEHHO-HAyUYHBIX
MIOHATHUH, TaK U MOHATHUH, SIBIISIFOIINXCA CUCTEMHBIMU I OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO01re ecTecTBEHHO-HAyUHbIe TOHSTHS: Hay4YHBIA (akT, TUNOTe3a, 3aKOH, TEOpHUs, aHaJu3, CUHTE3, KIaccu(UKaus, NepruoJuIHOCTb,
HaOJIr0IeHNE, SKCIIEPUMEHT, MOJICIINPOBAaHUE, U3MEPEHHE, MOJIEIIb, IBJICHUE, HAPHUKOBBIA AP PEKT, TEXHOIOT s, MAaTEpUAJIbI.

@dusuka: mMarepus, aTOM, NIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJINJ, W30TOIbl, PaJMOaKTUBHOCTb, MOJIEKYJA, IEKTPUUYECKUN 3apsif,
IPOBOJIHUKY, IMOJYIPOBOJHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TeNO, 00BbEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ra3, pacTBop,
pPacTBOPUMOCTb, KpHUCTANIMYECKas peleérka, CIUIaBbl, (U3MUECKUE BEJIUYMHBI, €IUHMIBI HU3MEPEHHUs, KOCMHYECKOE IPOCTPAHCTBO,
IUTAaHETHI, 3B€311b1, CoJHIIE.

buonorus: ¢porocunres, npixaHue, obnocdepa, IKOCHCTEMA, MUHEPAIbHBIE YA00PEHUSI, MUKPOJIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE
BELIECTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPO/IbI, [T0JIE3HBIE HCKOMAEMBbIE, TOIINBO, BOJAHBIE PECYPCHI.

TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne | HaumenoBanue KonunuectBo yacon DnekTpoHHbIe (IU(POBBIE) 00pa30BaTEIbHBIEC PECYPCHI
/T | pa3aesioB U TeM




IIPOrpaMMBbI

BCECT
(0)

KOHTPOJIBHBI
€ paboThI

IPAKTHYCCKH
€ paboThI

Paznen 1. IlepBoHavasibHbIE XUMUYECKUE IOHSITHS

1.1 | Xumus — BaxkHass |3 0 2 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHHK
o0nacTb "Xumus.8 knacc"
€CTECTBO3HAHUS U https://content.edsoo.ru/lab/ - uTepakTuBHBIC BUPTYaTbHBIC
MIPAaKTUYECKOU 1abopaTopHbIe U MPAKTHUECKHE PaOOTHI
JeSITeTbHOCTH https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
YeoBeKa =5 -XuMus (3aHUMATEIBHBIC OIBITHI, JICKTPOHHBIC TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHHIA.
MIxoma". Xumus, 8 knacc
1.2 | BemecTBa 7 1 0 https://media.prosv.ru/content/item/reader/7896/ -3nekTpOHHBIN y4eOHUK
U XUMUYECKHE "Xumus.8 knacc"
peaKiuu https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYaJIbHbIE
1abopaTopHbIe U MPAKTHUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -XuMus (3aHUMAaTETbHBIE OMBITHI, YJIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061aKo 3HAHUIA.
Mxoma". Xumus, 8 xiacc
https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC
Hroro no pazaeny 10

Paznen 2. Baxueiiine npeacTaBUTENN HEOPraHMUYECKUX BEIECTB




2.1

Bo3znyx. Kucnopon.

Iousatue 00
OKCHIax

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHHK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - aTepakTuBHBIC BUPTYaIbHBIC
1a00paToOpHbIE U MPAKTHYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -XuMus (3aHUMATEIbHBIE ONBITHI, 3JIEKTPOHHBIE MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nmako 3HAHUIA.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbIil HHTEPHET-PECYPC

2.2

Bopnopon.
Iloasatue o
KHCJIOTaX U COJIAX

https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHBIN y4eOHHK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - uTepakTuBHBIC BUPTYaIbHBIC
1abopaTopHbIE U MPAKTHUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -XuMus (3aHUMATETbHBIE OMBITHI, SJIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061ako 3HAHUIA.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- IKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

2.3

KonnuecTBeHHBIC
OTHOIICHHA B
XUMHNHU

https://media.prosv.ru/content/item/reader/7896/ ->neKTpOHHBIN Y4eOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - UnTepakTuBHBIC BUPTYaibHbIC
1abopaTopHbIE U MPAKTHUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject
=5 -XuMus (3aHUMAaTETbHBIE OMBITHI, YJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nako 3HAHUIA.
[Ixoma". Xumus, 8 kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBIil HHTEPHET-PEeCypC




2.4 | Boma. PacTBopbl. 3 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHBIN Y4eOHUK

[Tonsitue 06 "Xumus.8 knacc"

OCHOBaHUSX https://content.edsoo.ru/lab/ - aTepakTuBHBIC BUPTYaIbHBIC
1a00paTOpHBIE M MMPAKTHIECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -XuMus (3aHUMATETIbHBIE ONBITHI, 3JIEKTPOHHBIE TIAKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHHIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbBII HHTEPHET-PECYPC

2.5 | OcHOBHBIC KJTacchl | 6 https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHBIN y4eOHHK

HEOPraHUYECKUX "Xumus.8 knacc"

COCIMHCHUI https://content.edsoo.ru/lab/ - uTepakTuBHBIC BUPTYaTbHBIC
71ab0paTopHbIE U MPAKTHUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -XuMus (3aHUMATETIbHBIE ONBITHI, SJIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061aKo 3HAHUIA.
Mxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

Hroro no pazaeny 16

Paznen 3. Ilepuoguyeckuii 3akoH u [lepuoandeckas cucteMa XxuMu4eckux ssemeHToB . 1. Menneneena.
Ctpoenne aroMoB. XuMHuuecKkasi CBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIBHbBIC PEAKIIUN




3.1 | [lepuomuueckuii 4 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHHK
3aKOH U "Xumus.8 knacc"
[Mepuoamueckast https://content.edsoo.ru/lab/ - aTepakTuBHBIC BUPTYaIbHBIC
cucrema 1a00paToOpHbIE U MPAKTHYECKHE PAOOTHI
XHUMHYCCKUX https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
JJIEMEHTOB =5 -XuMus (3aHUMATETIbHBIE ONBITHI, 3JIEKTPOHHBIE TIAKAThl U TECTHI)
J1. . Menneneena. https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nmako 3HAHUIA.
Crpoenue aroma [Ixoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKiiacc — oOpa3oBaTenbHbIi HHTEPHET-pECypC
3.2 | Xumuueckas CBsi3b. |4 https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHBIN y4eOHHK
OKuCIHUTENBHO- "Xumus.8 knacc"
BOCCTaHOBUTEIILHBI https://content.edsoo.ru/lab/ - uTepakTuBHBIC BUPTYaIbHBIC
€ peaKInu 71ab0paTopHbIE U MPAKTHUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -XuMus (3aHUMATETIbHBIE ONBITHI, SJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061ako 3HAHUIA.
MIxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKiacc — o06pa3oBaTelbHbBII HHTEPHET-PECYPC
Wroro no pazneny: 8
OBIIEE 34
KOJIMYECTBO
YACOB IIO

I[TPOTPAMME




9 KIIACC

Ne
/11

Haumenosauue
pa3zeiioB U TEM
MPOTrPAMMBI

KomnnuecTBO yacoB

BCEI' | KOHTPOJIbHBI
0 € paboThI

MIPAKTUYCCKH
€ paboThI

OnexkTpoHHbIE (HUPPOBbIE) 00pa30BATEIBHBIE PECYPCHI

Paszpen 1. BemecTBo 1 XUMHYECKHUE peaKLUN

1.1 | [ToBTOpEHHE U 2 0 0 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbBIN YuCOHUK
yriayOneHnue "Xumus 9 knacc"
3HaHUH OCHOBHBIX https://content.edsoo.ru/lab/ - uTepakTuBHBIC BUPTYaIbHBIC
paszenoB Kypca 8 71a00paTOpHbBIC U MPAKTUYECKUE PaOOTHI
Kjacca https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -Xumust (3aHUMATEIIbHBIC OIBITHI, YJICKTPOHHBIC TUIAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01aKo 3HAHUIA.
Mxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC
1.2 | OcHOBHEBIC 2 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIN YuCOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"
XUMHYECKHX https://content.edsoo.ru/lab/ - UnTepakTuBHBIC BUPTYaibHbIC
peaknui 71ab0paToOpHbBIC M MPAKTHYECKUE PaOOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject
=5 -Xumus (SaHI/IMaTeJ'IBHBIe OIIBITBI, 3JICKTPOHHBLIC IIAKAThI 1 TCCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nako 3HaAHUIA.
[Ixoma". Xumus, 8 kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbIi HHTEPHET-PEeCypC




1.3 | Dnekrponutiuecka |4 1 https://media.prosv.ru/content/item/reader/7897/-31exTpoHHBIH yu4eOHUK
ST JUCCOIMALIHSL. "Xumnsa 9 kimacc"
XUMUYeCcKre https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaIbHbIC
peakiuu B 1a00paToOpHbIE U MPAKTHYECKHE PAOOTHI
pacTBopax https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -XuMus (3aHUMATETIbHBIE ONBITHI, 3JIEKTPOHHBIE TIAKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbBII HHTEPHET-PECYPC
Uroro no pazaeny 8

Pasnen 2. HemeTtasuiel ¥ UX COeIMHEHUSI

2.1

OO0mas
XapaKTEePUCTUKA
XAMHAYECKUX
aneMeHToB VIIA-
rpymibl. ["amoreHsl

2

0

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYaJIbHbIE
1a00paTOpHBIE M MPAKTUICCKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -Xumus (3aHUMATEILHBIC OTIBITHI, YJICKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKko 3HAHUIA.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- IKinacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC




2.2 | O6mas 3 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK
XapaKTepUCTUKa "Xumus 9 xnacc"
XUMHYECKHIX https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYaIbHbIC
a1emMeHTOB VIA- 1a00paToOpHbIE U MPAKTHYECKHE PAOOTHI
rpymmsl. Cepa u eé https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
COCITUHEHUS =5 -XuMus (3aHUMATEITBHBIC OMBITHI, JICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHHIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbBII HHTEPHET-PECYPC
2.3 | Obmias 2 1 https://media.prosv.ru/content/item/reader/7897/-anekTpoHHbIN y4eOHUK
XapaKTEPUCTHUKA "Xumus 9 knacc"
XUMUYECKHUX https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYabHbIC
35eMeHTOB V A- 71ab0opaTopHbIE U MPAKTHUECKHE PAOOTHI
rpymisl. A30T, https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
dhocdhop u ux =5 -Xumus (3aHUMAaTEIbHBIC OMBITHI, SJIEKTPOHHBIC TUTAKATHI  TECTHI)
COEMHEHUS https://school.oblakoz.ru/materials/496049 -tpenaxep "O01aKo 3HAHUIA.
Mxoma". Xumus, 8 knace
https://www.yaklass.ru- IKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC
2.4 | O6mas 5 1.5 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK
XapaKTEPUCTHUKA "Xumus 9 knacc"
XUMHYECKHX https://content.edsoo.ru/lab/ - UnTepakTuBHBIC BUPTYaibHbIC
anemeHToB [V A- 1abopaTopHbIE U MPAKTHUECKHE PAOOTHI
TPYIIIIBL https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject
VYrnepon u =5 -XuMus (3aHUMATETbHBIC OMBITHI, YJIEKTPOHHBIE TUIAKATHI U TECTHI)
KpEMHHUI U UX https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nako 3HAHUIA.
COCIMHECHUS [Ixoma". Xumus, 8 kiaacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbIi HHTEPHET-PEeCypC
Wroro no pazaeny 12




Pazxen 3. Metaiibel 1 UX COEMUHEHUS

3.1

OO01ue cBoMCTBA
METAJUIOB

2

0

https://media.prosv.ru/content/item/reader/7897/-3exTpoHHBIH yu4eOHUK
"Xumus 9 xnacc"

https://content.edsoo.ru/lab/ - uTepakTuBHBIC BUPTYaIbHBIC
1abopaTopHbIe U MPAKTHYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -XuMus (3aHUMATETIbHBIE ONBITHI, 3JIEKTPOHHBIE TIAKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHHIA.
MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbIil HHTEPHET-PECYPC

3.2

Baxnenniue
METAJUIBI U UX
COEIMHEHUSI

2.5

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIH yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - utepakTuBHBIE BUPTYaJIbHbIE
1abopaTopHbIe U MPAKTHUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -XuMus (3aHUMATETbHBIE OMBITHI, YJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061ako 3HAHUIA.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- IKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

Wroro no pazneny:

9

Paznen 4. Xumus u okpyxkaromiasi cpesa




4.1 | BemectBa u 1 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK

MaTepuassl B "Xumus 9 xnacc"

’KH3HU YeIOBEKa https://content.edsoo.ru/lab/ - aTepakTuBHBIC BUPTYaIbHBIC
1a00paToOpHbIE U MPAKTHYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject
=5 -XuMus (3aHUMATETIbHBIE ONBITHI, 3JIEKTPOHHBIE TIAKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHHIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbBII HHTEPHET-PECYPC

Uroro no pazneny: 1

OBILEE 32 7
KOJIMYECTBO

YACOB IIO

I[MPOTPAMME

II1. KanengapHo-temaTnyeckoe NJIaHMPOBAHUE

8 kiace, 34 yaca

No ypoka | JlaTa
NpPOBeAeHNUA

Tema ypoka

KoJsnuecBo
4acoB

Pazaen 1. HauajbHble IOHATHS U 3aKOHBI XUMHH. (20 yacoB)




1. BBonuslit nHCTpyKTaXX 10 Th npu padote B kKaOUHETEe XUMHH.
Xumus — yacTh ectectBo3HaHus. [Ipeagmer xumuu. Bemectsa.

2. IIpeBpamenue Beniects. Ponbs xumun B xu3HU yenoBeka. [1.p Nel.
«3HaKOMCTBO ¢ JIabopaTopHbIM 000pynoBaHueM. [IpaBuna
TEXHUKHU 0€30MaCHOCTH IpU paboTe B XUMHUYECKOM KaOUHETe.

3. [Tepuonuueckasi cucTeMa XMUMUYECKHX 3JIEMEHTOB. 3HAKH
XUMHUYECKUX DIIEMEHTOB. XuMudeckue (popmynbl. OTHOCUTENbHAS
aTOMHAsI U MOJIEKYJISIPHAsI MACCHI.

4, Pacuersl mo xumudeckoi hopmyre BeliecTa

5. OcCHOBHBIE CBEJICHUSI O CTPOEHUHU aTOMa. SIepHbIe peaKIIiH.
W3zoromnel. CTpoeHHUE AIEKTPOHHBIX 000I0UEK aTOMOB.

6. ITepuonuueckuii 3aK0H U epUOANYECKas CUCTEMA XUMUYECKUX
anemeHnToB [[.W. Menneneena

7. Wonnas cBsa3b. KoBasieHTHas MOJISIpHAS ¥ HEMOJSIPHAS CBSI3U.

8. Merammnueckast CBSI3b

0. KonTponbHas paboTa «ATOMBI XHMHUYECKHX 3JIEMEHTOB.
XuMHYECKas CBSI3b»

10. [TpocThie BemecTBa — METAIIIBI, HEMETAILIBI.

11. KommaectBo BemectBa. MomnsipHas macca.

12. MonspHbIil 00beM ra3oB. 3akoH ABoraapo. Pemenue 3amay ¢
HCIIOIb30BAHUEM MTOHSTUH «KOJIMYECTBO BEIIECTBAY, KMOJISIpHAS
Maccay, «MOJISPHBIA 00bhEM»

13 KontponsHas padota mo Teme «IIpocThie BelecTBay

14 BanenTHOCTD U cTEIIEHh OKHUCICHUS

15 Baxneiiime kiracchl OMHAPHBIX COSTMHEHUIN — OKCHJIBI U JICTyUHe

BOJOPOAHBIC COCANHCHUS.




16

OCHOBaHHSA, KHCIIOTHI.

17 Conu
18 Kpucrannuueckue penieTku
19 YucThle BELECTBA U CMECH
20. [IpakTrueckas paboTa « AHAJIU3 TIOYBBI U BOBI
21. MaccoBas 1 00beMHasi 1071 KOMIIOHEHTOB CMeCH (pacTBopa)
22 [MpakTrueckas pabota «IIpurorosieHue pacTBOpa ¢ 3aJaHHON
MacCOBOM J10JIell paCTBOPEHHOT'O BEIIECTBAY
23 KontponsHast pabota «CoeMHEHUSI XUMHYECKUX JIEMEHTOB
24, dusnyeckue sBICHUS U XUMUUECKUE PeaKkLiU
25. Xumuueckre ypaBHeHUsI. PacyeTsl o XUMHUYECKHM YpaBHEHUSIM.
20. Peaxmyu paznokeHust, COeIMHEHUS, 3aMeIeHNs, oOMeHa. Tumsl
XUMHUYECKUX PEaKIMi Ha MPUMEPE CBONCTB BOJIBI.
27. [IpakTrueckas padota « [Ipu3HAKN XUMHUYECKUX PEAKITHI
28. PactBopenne. PactBopuMocTh BeliecTs B BOJIE.
OnexTponuTuyeckas auccouuanys. OCHOBHbIE OJI0XKEHUS
TEOPUHU TEKTPOIUTUYECKON Auccouuanuu Juccounanus Kucior,
OCHOBaHUM, COJICH.
29 Honnsie ypaBHEHHS
30 [IpakTHueckas paboTa « Y CIIOBUS MPOTEKAHUS XUMUIECKHX
peaxuii Mexay pacTBOpaMu JIEKTPOJIUTOB J0 KOHLIA»
31 Kucnotsl, ocHOBaHMsI, OKCH/IBI, COJIU B CBETE TEOPUU
3EKTPOIMTUYECKON Aucconnanuu. ['eHeTnueckas CBs3b MEKIY
OCHOBHBIMH KJIacCaMH HEOPraHUYECKUX BELIECTB.
32 OKHCITUTENTHHO-BOCCTAHOBUTENBHBIC peakii. CBOICTBA BEIIECTB




H3Yy4YCHHBIX KJIAaCCOB COCIMHEHUH B CBETE TCOPUHU OKUCIUTEIIbHO-
BOCCTaAaHOBHUTCIIBHBIX peaKHI/Iﬁ

33 [IpaxTueckas pabota « Pemenne sxcriepuMeHTaIbHBIX 3a7au» 1

34 3auer no remam «PactBopenue. PactBopsl. Peakuinu noHHOTO 1
0o0MEeHa U OKHCIIUTETIbHO- BOCCTAHOBUTEIILHBIC PEAKIIUID)

9 kJjace , 32 yaca

Neypoka | [ara Tema ypoka KosnunuecBo yacos
NpOBeAeHNA

Pa3zpnea 1. [ToBropenue u obo0mmeHne cBeIeHui 10 Kypey 8 kiracca. XUMHUYECKUE peaknud (2 1)

1. [lepBuuHBI HHCTPYKTaX IO TeXHUKE Oe3onacHOCTH. [leproandeckuii 1
3aKOH U nepuoanueckas cucrema .M. MenneneeBa. XapakreprucTuka
XMMUYECKOT0 2JIEMEHTA Ha OCHOBAHHH €T0 MOJOKCHHUS B TIEPHOIIMUECKOMN
CHCTEME.

2. Baxxneiimme kitaccel Heopranudeckux Beniects. Kiraccudukanms 1
OKCHJIOB, THJIPOKCHIOB, KHCIIOT, COJIEH U MX CBOKWCTBA. AM(OTEpHBIC
OKCH/IbI U TUJJPOKCH/IBI.

Paznen 2. Metamiel 1 ux coenuHeHHs (8 9)

3. [Tonoxerne MeTamIoB B MEPHOAMIECKON CUCTEME XUMUYECKUX 1
3JIEMEHTOB, CTPOCHHUE MX aTOMOB U (pu3ndeckue cBoiicTa. CIlIaBbl, HX
CBOIICTBA U 3HAYEHHE

4. XWMHYECKHE CBOMCTBA METAIJIOB. DIEKTPOXUMUUIECKUH PSIT 1
HanpsHKeHUH MeTaiuToB. OOIIHe MOHATHS 0 KOPPO3HH METAIIJIOB.

5. Merams B mpupozne. CriocoOsI omydeHus MeTauioB. [Ipoexrt 1
«MerTauibl ¥ UX CILJIaBbD»

0. [llemounsie MeTaiutbl. CoeqMHEHNS MIEI0YHBIX METAJLUIOB. 1

7. OOmras xapakTeprcTiKa 31eMeHTOB || Tpynsl T1aBHON HOMTPYIIIEL. 1




CoenuHeHUS MICJIOYHO3CMECIIbHBIX MCTAJIJIOB

8. AJIOMUHHH, ero (pu3nUYecKre U XuMU4eckue cBoiicTBa. CoennHeHMs
AJIFOMUHUS.
9 XKeneso, ero pusznyeckue u XuMu4eckue cBoiicTa. [ 'eneTnueckue psaa

xenesa (1) u xenesa (I11)

10.

[IpakTrueckas pabota «llonydeHne u cBOMCTBa COSAMHEHUI METaJJIOB»

Pa3nen 3. Hemeramibt 1 ux coenuuenus (16 9)

11. OO0mmas XapaKTeprucTHKa HEMETAJJIOB.

12. Bomopon, ero pusudeckue u XUMHUECKHE CBOMCTBA

13. OOmmas xapakTepHCTHKA 31eMEHTOB VIIA-Trpynibl — TanoreHos.
CoequHEHHNS TraJI0oreHOB

14. Kucnopon, ero ¢pusnveckne 1 XUMHUYECKUE CBOMCTBA.

15. OO0mas xapakrepucTika 31eMeHToB VIA-rpynmnbel — xaiabpkoreno. Cepa,
ec (PU3NIECKHE U XUMHUIECKHE CBOUCTBA

16. Oxkcuppl ceppl. CepHast KHUCIIOTA U €€ COJH.

17. [pakrudaeckas padota «PemeHne sKCIIepUMEHTANBHBIX 33134 110 TeMe
«IToxrpymma Kuciopoaar

18. OO0mas XapaKTepuCTHKa XUMUYECKHX 3JIEMEHTOB VA-TpyIibl. A30T.
Avmvmuak. Conu aMMOHHS

19. A3zoTHas kucinora 1 ee csorctBa. Coiy a30THONW KHUCIIOTEL.

20. docdop, ero puznyeckre U XuMUIeckue cpoiictea. Okcua hocdopa.
OprodochopHas KHCIOTa U €€ CONH.

21. OO0mas xapakTepucTrka 3JieMeHToB [V A-rpynmsl. Yriepoa. Okcuabt
yraepona. YronbHasi KUCIOTa U €€ COJTU

22. KpemHwuid, ero pusndeckue u Xumudeckue cBoricTBa. CUMKaTHas

MIPOMBIIIJICHHOCTD.




23. [IpakTiueckas paboTa «QKCIIepUMEHTAIBHBIC 33Ja4l 110 TEMe 1
«[loarpynmsl a3ota u yriepona»

24. [IpakTrueckas pabota «Ilonydenue, coOnpanue U pacno3HaBaHue razosy | 1

25. KonTtponbHas pabota mo teme «CBoiicTBa METAJUIOB M HEMETAIUIOB M UX 1
COEINHEHUI

20. IpeaMeT OpraHuvecKoi XUMHH

27. [IpenenbHbIe yrieBogOpoabl (MeTaH, STaH), HeMpeAeIbHbIC 1

YIII€BOAOPOABI (STUIICH)

28. [IpakTrueckas pabota «M3roToBIeHHE MOJIENIEH YTIECBOJOPOIOBY. 1
[Ipencrapiienue o monMMepax Ha IpUMeEpe TOMUATHUIICHA

29. Crnuptel. KapOoHOBBIE KUCITOTHI. Peakiust aTepruduKanuy v MOHATHE O 1
CITOXHBIX 3upax. Kupsl

30. [onsiTre 06 aMUHOKKCIIOTaX, OeKaX, TopMoHax. [lonsTre 00 yrineBomax | 1

31. YenoBek B MUpE BEIIECTB, MATEPUATIOB M XUMUYECKUX PEAKIINMN. 1
XHUMUYECKOE 3arps3HEHUE OKPYKAIOIICH CPEIbl M €ro IMOCJICACTBHUS.
XuMUs ¥ 30pOBbe. XUMHYECKUE 3JIECMEHTHI B KJIETKAX JKUBBIX
OpraHHU3MOB

32. 3aver «Merasuipl, HEMETAIJIBI, OPraHUYECKass XUMHUS)

IV. Ilepevens (kogupukaTop) pacnpeaejeHHbIX MO KJIaccaM MpoBepsieMbIX TPpeOOBaHU
K pe3yJibTaTaM OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusi
U 3JIEMEHTOB CO/IePKAHUS 10 XUMMH.

[IpoBepsiembie TpeOoBaHUS K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTenbHOI MporpaMMel (8 Ki1acc)



Kon mposepsiemoro

[IpoBepsieMbIe peMETHBIC PE3YAbTATHI OCBOCHHS OCHOBHOI 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30oBaHUs

pe3yabraTa
1 ITo teme: "IlepBoHavasbHBIE XUMUYECKHUE MTOHITHS"
11 pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX ITOHSATHH: aToM, MOJIEKYTa, XUMHYECKHH O3JIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE BEIECTBO, CMECh
(omHOpOIHAsT W HEOOHOPOIHAs), BaJEHTHOCTb, OTHOCHUTENbHAs aTOMHAs M MOJIEKYJISIpHash Macca, KOJMYECTBO BEIECTBAa, MOJb, MOJISIpHAas Macca,
MaccoBasi J0Jsl XUMHYECKOrO DJIEMEHTa B COEJAMHEHUH, MOJSPHBIH 00bEM, XUMHYECKas peakius, KIacCUPUKAIMs PEaKIMid: peaklUu COeINHEHHUS,
peaKuuy pas3iioKeHHs, PeaklMy 3aMelIeHHs], pPeakIui OOMeHa, 3K30- M SHIOTEPMHUUECKHE PEAKINH, TeIIOBOH 3(pdeKkT peakiyu, pacTBOp, MaccoBast 10JIs
BelllecTBa (IPOIEHTHAsI KOHIIGHTpalMsl) B pacTBOpe
1.2 WJUTIOCTPHPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX TIOHATUI U IPUMEHSTh 9TH NOHSTHI [IPY ONHMCAHUU BELIECTB U MX MPeBpaleHUH
13 UCII0JIh30BaTh XMMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHsI (DOPMYJI BELIECTB U YPAaBHEHHI XMMUUECKUX PEaKIHi
1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHMs] MacChl BELIECTB, OCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YU€HHs1, 3aKOHa ABOTajjpo
15 onpeacIATh BAJICHTHOCTE aTOMOB 3JICMCHTOB B 6I/IHaprIX COCAUMHCHUAX
1.6 KIacCU(pUIIMPOBAaTh XUMHYECKUE PeaKInH (110 YUCITY U COCTABY YYAaCTBYIOIIMX B PEAKIMH BELECTB, 110 TEINIOBOMY 3G (eKTy)
1.7 BBIYMCIIATH OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJISIDHYIO MAcCChl BELIECTB
1.8 BBIYHCIISITH MACCOBYIO JIONIO XMMHUUYECKOr0 AJIEMEHTa N0 PopMyIie COeTMHEHHS,
1.9 BBIYHCIIATH MAaCCOBYIO JIONIO BEILIECTBA B PACTBOpPE
1.10 IPUMEHSTh €CTECTBEHHO-HAayYHbIE METO/IbI TO3HAHUS - HAOJIIOICHHE, H3MEpEeHHE, MOJCITUPOBAHNE, SKCIIEPUMEHT (peabHBIA M MBICIICHHBIH)
2 [To Teme: "BakHeine npeacTaBUTENIN HEOPraHUIECKUX BemecT"
2.1 PacKpbIBaTh CMbIC OCHOBHBIX XUMHUYECKUX MOHATHH: OKCUA, KUCIOTa, OCHOBAHUE, CONb
2.2 ONPEENSATh IPUHAUISKHOCTh BEIIECTB K OPEJICIICHHOMY KJIacCy COeTMHEHHH 1o Gopmynam
2.3 K1accu(UIIMPOBATh HEOPTaHMYECKUE BEIIECTBA
2.4 XapaKTepu30BaTh (OMUCHIBATH) OOLIME XMMHYECKHE CBOWCTBA BEILECTB PA3IMYHBIX KJIACCOB, MOATBEPXKIas ONHMCAHUE NPUMEPaMH MOJEKYISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUI
2.5 IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaUE€CTBEHHOI'O COCTaBa, BO3MOXHOCTH NPOTEKAHUs XMMUYECKUX MPEBPAILEHUI B pa3InUHBIX
YCIOBHSIX
2.6 CIIeJIOBaTh IpaBWIAM II0Jb30BAaHHMSA XHMHYECKOH MOCYHOW W J1abopaTOpHBIM OOOpYIOBaHMEM, a Taroke MpaBWiIaM OOpAalleHHs C BEIIECTBAMU B
COOTBETCTBHHU C MHCTPYKIMSIMHU TI0 BBITOJIHEHHIO JIAOOPATOPHBIX XMMUYECKHUX OIBITOB MO MOJYYCHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOIOPOAA
1 KHCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OMPEAEIECHHONH MaccOBOW JOJEH pPacTBOPEHHOIO BEINECTBA, IUIAHMPOBATh M MPOBOAWUTH XMMHYECKHE
9KCIIEPUMEHTBHI 110 paCO3HABAHHIO PACTBOPOB LIENOYEH U KHCIIOT C IIOMOIIBI0 HHIUKATOPOB (JIAKMYC, (eHON(TAICHH, METHIIOPAHX U JPYTHe)
2.7 IIPOBOAUTD PACUETHI 10 YPABHEHUIO XUMHIECKOH PEaKINU
3 ITo teme: "llepuonmueckuit 3axoH U llepmommueckas cucrema xmmmdeckux snemeHToB [[.J. MenpeneeBa. CtpoeHne aTOMOB. XWMHUYECKasl CBS3b.
OKHCITUTETFHO-BOCCTAHOBUTEIHHBIE peakyn’
3.1 PacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHH: SAPO aToMma, SJIEKTPOHHBIA CIIOW aToMa, aTOMHAs OpOHTallb, pajiyC aToMa, XMMHUYECKas CBS3b,
TIOJSIPHAS. ¥ HETIOJSIpHAsE KOBAJIEHTHAS! CBSA3b, 3JIEKTPOOTPHIIATEIbHOCTh, HOHHAS CBA3b, HOH, KATHOH, aHHOH, CTEIIEHb OKHCIICHUS
3.2 KIacCH(UIIMPOBATh XUMUUECKUE IJIEMEHTBI
3.3 OITMCHIBATh U XapaKTepU30BaTh TaOMMUHYIO Gopmy [leprommaeckoil cHCTEMBl XHMHUYECKAX 3IIEMEHTOB: pa3indyaTh IMOHATHS "TiaBHas momrpymnma (A-
rpymma)" u "nobounas noarpynma (b-rpynma)", "mansie" u "Oonpime" mepruoas!
3.4 packpsiBaTh cMbic Ilepuommueckoro 3akona JI.M. MenneneeBa: AeMOHCTPHPOBATh NMOHMMAHHE IEPUOJMYECKON 3aBHCHMOCTH CBOWCTB XHMHYECKHX




3JICMCHTOB OT MX ITOJIO’)KCHUA B Hepnozmqecxoﬁ CHUCTCMC

3.5

COOTHOCUTH 00O3HAYCHUS, KOTOphie MMeEIOTcs B Tabmmie "llepmonmueckas cucreMa xummdeckux ieMeHToB [[.M. MeHzaeneeBa" ¢ YMCIIOBBIMHU
XapaKTEePUCTHKAMU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sIpa, OOIee YUCIO JJICKTPOHOB M PACIPEACICHHAS HX IO JJICKTPOHHBIM
CII05IM)

3.6

oNpeacCIATh CTCIICHb OKHUCJICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX

3.7

OonpeaciIATh BUJ XAMUYECKOH CBS3U (KOBaJ’IeHTHaH n I/IOHHaH) B HCOPraHNMYCCKUX COCANHCHUAX

[TpoBepsiemble AeMEHTHI coaiepkaHus (8 Kiacc)

Kon

[TpoBepsiemMblil 3JIEMEHT COAEpIKaHUS

HepBOHa‘IaﬂbeIe XUMHWYCCKHUEC ITOHATUSA

1.1

ITpeamer xumun. Posb XUMUM B XKHU3HM YeroBeKa. XUMUs B cucteMe HayK. Tena u BeniectBa. @u3nyeckue CBOMCTBA BENIECTB. ATperaTHOe COCTOSIHUE BEIECTB

1.2

[TousTre 0 MeToAax mo3HaHus B XuMuHU. UncThie BemecTBa U cMecH. CriocoObl pa3aeieHus cMecei

1.3

ATOMBI U MOJICKYJIbI. Xumuueckue 3j1eMeHThl. CUMBOJIBI XUMHYECKHUX DJIEMEHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA. ATOMHO'MOHeKyﬂﬂpHOG yueHue

1.4

XuMuaeckast (popMyna. BaneHTHOCT, aTOMOB XMMHUYECKUX DJIEMCHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocuTelbHasE aToMHas Macca. OTHOCUTEIbHAS
MOJICKYJIIpHas Macca. MaccoBas 107151 XUMHYECKOIr0 2JIEMEHTa B COSAUHECHUH

1.5

Kommnuecrtso BeriecrBa. Monb. Moisipaast macca. B3anMocBs3b KONM4ECTBA, MAacChl M YMCIa CTPYKTYPHBIX €IUHUIL BelllecTBa. Pacders! no hopMynamM XUMHYECKHX
COCIMHECHUM

1.6

®usnueckre U XUMHUYECKUE SIBICHHMA. XHMHYECKas Peakuuss M ee NMpU3HAKU. 3aKOH COXpaHEHMs MacChl BellecTB. XUMHYeckue ypaBHeHus. Kmaccuduxarms
XMMHYECKHX PeaKkuui (COeIMHEHNs], Pa3IoyKeH s, 3aMelleH s, OOMeHa)

1.7

XMMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOI OCYIIOH, ¢ IpaBHIaMH paboTHI B 1a00paTOpUH M IpHEMaMH 00palleHus C Tab0paTOpHBIM 000pyIOBaHUEM,
U3y4YeHHE U OlMCaHue HPU3MIECKUX CBOWCTB 00pa3lIOB HEOPTAaHWYECKUX BEIIECTB, HaOIoAeHNe HI3HIECKHX (TIaBJIeHHEe BOCKa, TasHUE JIbJa, PACTUPAHUE caxapa B
CTyIIKe, KUMEHHE M KOHJIEHCAIMS BOIbI) M XUMHYECKHX (TOPEHHE CBEYM, NPOKAIMBAHHE MEIHOW INPOBOJIOKH, B3aUMOICHCTBHE MeJa C KUCIOTOW) SBJICHHI,
HaOJII0IeHNe W ONMCAHKE NMPU3HAKOB MIPOTEKAHMS XUMHYECKHX Peakuuid (pa3ioxeHHe caxapa, B3auMOACHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM OapHs, pa3ioKeHUe
rugpokcuna menu (II) mpu HarpeBanuu, B3ammoseiicTBue xene3a ¢ pactBopoM coiu menu (II), nzydenue crnocoOoB paszeneHusi cMeceld (C MOMOIIBIO MarHuTa,
(GuIpTpOBaHNUE, BBITAPUBAHUE, TUCTUILLILMSA, XpOMATOrpadus), IPOBEACHNE OYUCTKY IIOBAPESHHOHN COJM, HAOIIOICHHE 1 OIICAHUE PE3YIETATOB IIPOBEACHHUS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMs] MACChl, CO3aHHIe MOJIENeH MOJIEKY (IIapOCTEPKHEBBIX)

BaxHelue npencTaBUTENH HEOPraHMYECKUX BEIIECTB

2.1

Bosnyx - cmech rasoB. CoctaB Bozayxa. Kuciopox - aineMeHT U mpocTtoe BemlecTBO. HaxokaeHne xuciopona B mpupozae, pu3nueckue i XUMUYSCKHe CBOMCTBA
(peaxmu ropenwnst). Okcunel. [Ipumenenne kucnopona. CriocoObl OMydeHHsT KUCIOpoaa B TabopaTopuil U MPOMBIIIICHHOCTH. KpyroBopoT Kuciopoaa B pupoze.
O30H - aluTOTpOnHasi MOTHU(HUKAIHS KACIOpOIa

2.2

TerutoBoit 3pheKT XUMHUIECKOH peakiMy, TEPMOXHUMHYECKUE YPaBHEHUS, 9K30- M SHIOTEPMHUYECKHE PeakIMH. TOIUIMBO: yroib M METaH. 3arps3HeHHe BO3IyXa,
YCHIICHHE TApHUKOBOT 0 d(h(hekTa, pa3pylieHre 030HOBOTO CIIOS

2.3

Bonopon - anemenT n nmpoctoe BemecTBo. HaxoxxaeHne Bomopoaa B IpHpoAe, pU3NIecKre U XMMHUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOCOOBI MoTydeHus. KucnoTs! u
conu

2.4

ModsipHBIi 00beM Ta30B. PacyeTsl o XHMHIECKUM YpaBHEHUSIM

2.5

du3ndecKre CBOMCTBA BOJIBI. B0)1a KaK paCTBOPUTCIIb. PaCTBOpLI. HaCLIIIIeHHLIe 1 HCHACBIIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTB BCHICCTB B BOJC. MaccoBas J0JIA




BCIICCTBA B pacTBOpPC. XUMHYECKHE CBOMCTBA BOJIbI. OcHoBanus. Ponb PaCTBOPOB B IPUPOAC U B )KU3HU YCIIOBCKA. prl"OBOpOT BOJbI B IpUPOAC. 3al"pH3HeHI/Ie
MPUPOAHBIX BOI. OxpaHa 1 OYMCTKA NPUPOAHBIX BOJ

2.6

Knaccudukamms Heopranmdeckux coeamHeHnit. Oxcuapl. Knaccmndukamus okcuzmoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHBIE, aMmdorepHble) u
HeconeobOpasyromue. HomenknaTypa okcusioB. usnueckue U XMMUYECKHE CBOMCTBA OKCUI0B. TlonyueHne okcuioB

2.7

OcHoBanus. Knaccudukaiyss OCHOBaHHIL: IIIEIOYM U HEpacTBOpUMBIC OCHOBaHMsA. HoMeHKIaTypa ocHOBaHMA. DU3NYECKHE M XUMHUCCKHE CBOMCTBA OCHOBAHHI.
ITonyueHnue ocHOBaHU

2.8

Kucnotel. Knaccuduxkarus kucinor. HomeHnknaTypa kucinot. @usnveckue U XUMHYECKHE CBOMCTBA KUCIOT. P aktuBHocTH MetamuioB H.H. Bekeroa. [Tonyuenue
KHCJIOT

2.9

Conu. Homenkinatypa coneil. duznueckue u xumuyeckue cBorictpa coneil. [lonyuenue coneit

2.10

I'eneTnueckas cBsI3b MCXKAY KJIaCCaMH HCOPraHNMYCCKHX CO@I[I/IHCHI/Iﬁ
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XUMHWYECKUH HSKCIIEPUMEHT: KaueCTBEHHOE OIIPEIeIeHUE COJEP)KaHMsI KUCIOpoJa B BO3IyXe, IMOJy4yeHHe, coOMpaHHe, paclio3HaBaHHE W HM3Y4EHHE CBOMCTB
KUCIIOpO/ia, HAOJI0IeHHE B3aMMOJICHCTBHS BEUIECTB C KHCIOPOZOM W YCIOBHUSI BOSHHUKHOBEHHUS W TpEKpallleHus] TopeHus (moxapa), 0O3HAaKOMJIEHHE ¢ o0pas3namu
OKCHUJIOB U OITMCAaHHE UX CBOKCTB, NONydeHUe, cOOMpaHue, paclo3HaBaHie U N3ydeHUE CBOMCTB BOJOpo/a (TOPEHHUE), B3aMMOJICHCTBIE BOOPO/Ia C OKCUIOM MEIH
(IT) (BO3MOXXHO HCITONB30BaHKE BHICOMATEPHAIIOB), HAOOIeHNE 00pa3loB BELIECTB KOJMYECTBOM | MOJb, UCCIIEAOBaHNE OCOOCHHOCTEH PacTBOPEHHS BEIIECTB C
pa3Iu4YHONM PacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OIpPEIECIICHHOW MAacCOBOW J0JIed pPacTBOPEHHOIO BELIECTBA, B3aWUMOJAECWCTBHE BOJBI C MeTajlaMu
(HaTpueM U KaiblMeM) (BO3MOXKHO HCIIONb30BaHHE BHJIEOMATEPUAIIOB), ONpE/EICHHE PACTBOPOB KHCIOT M IIENOYEeH C MOMOIIBI0 WHIUKATOPOB, HCCIEIOBaAHHE
00pa3loB HEOPraHUYECKHX BEIECTB PAa3JIMUHBIX KIACcCOB, HAONIOJICHUE HM3MEHEHHsS OKPAaCKH HWHJMKATOPOB B pAacTBOpax KHUCIOT M IIEJO4YeH, H3y4YeHue
B3amMozeiictBusa okcuna meau (II) ¢ pacTBopoMm cepHON KHCIOTBHI, KUCIOT ¢ METaljlaMH, peakiuid HeHTpaln3aluy, MONTydeHHEe HEepacTBOPUMBIX OCHOBAaHUIA,
BBITECHEHHE OHOTO METaJljIa IPYTUM M3 pacTBOpa COJHM, pelIeHHe SKCISePUMEHTANBHBIX 3aa4 1o TeMe "Ba)kHeilie Ki1acChl HeOPraHNUeCKUX CoeTMHEeHUN"

[lepuomuueckuit 3akoH u Ilepmomgmueckas cucrema xuMudeckux siemenToB J[.M. MenzpeneeBa. CtpoeHne aToMoB. XuMHYecKas CBA3b. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIEC PEAKIIUU

3.1

IlepBble MONBITKU KIACCU(HUKALMU XUMHYECKHX 3JIeMEHTOB. [IoHATHE O IpymIiax CXOAHBIX 3JIEMEHTOB (IIENOYHBIC M IEeJIOYHO3eMENIbHbIE METalUlbl, TajJOreHHl,
HHEPTHBIE ra3bl). DJIeMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIe OKCHABI U THAPOKCUIBI

3.2

[epuonnueckuii 3akon. [lepronnueckas cucrema xumudeckux snemeHtoB JI.M1. MenneneeBa. KoporkonepronHas u JuiuHHONEpHOaAHAs GopMmbl [lepromunueckoit
cucrtemsbl xumuueckux 3seMeHToB [I. M. Menneneesa. [lepuons! ¥ rpynnsl. PU3n4ecKuil CMbICI OPSAKOBOrO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIIBI 3JIEMEHTA

3.3

Crpoenune atomoB. CoctaB aTOMHBIX siiep. M3otombl. DnekTpoHsl. CTpoeHre 3IEKTPOHHBIX 000I0UeK aTOMOB MepBhIX 20 XUMUYEeCKUX 37eMeHTOB [leproamaeckoit
cuctemsl JI.1. MenzneneeBa. XapakTepuCTHKa XUMUYECKOI0 AJIEMEHTA 110 ero noioxxeHuto B [lepuognueckoil cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH W3MEHEHHS pPaJuyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAJUIMYECKMX W HEMETAUIMYECKHX CBOMCTB IO TpyNIIaM M IepHojaM. 3HadeHHUe
Ilepnoanueckoro 3akoHa u Ilepronnyeckoil cHCTEMbl XUMUYECKHUX JIEMEHTOB JIJIs1 pa3BUTHs HayKu U npakTuku. [I.J. MenneneeB - yueHblil U rpaXklaHuH

3.5

Xummdeckasi cBsa3b. KoBasieHTHas (OsIpHAs M HEMOMSIPHAsST) CBSI3b. DIIEKTPOOTPHUIIATEIFHOCTh XUMHIECKUX 3JIeMeHTOB. MoHHas cBA3b

3.6

Crenenb okucieHUs. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC peaKknum. HpOHeCCBI OKHCIICHUS B BocCTaHOBJEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUH 3KCHEPUMEHT: M3ydEHHE OOpa3llOB BELIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJAEHCTBHE THIPOKCHIA IIMHKA C PAacTBOPaAMM KHCIIOT M ILEJIOYEH,
TIPOBEACHHUE OIBITOB, HITIOCTPUPYIOIINX IIPHMEPHI OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH (TOPEHHE, PEAKINH PA3I0KEHHs], COSTUHEHHNS)

[IpoBepsiembie TpeOoBaHUS K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBaTenbHOI mporpaMMel (9 kiacc)




Kon mposepsiemoro [IpoBepsiemble MTpeAMETHBIE Pe3yIbTaThl OCBOSHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOILETO 00pa30BaHUs
pe3ynbTara
1 ITo Teme: "BemecTBo u xumuyeckast peakuus"

11 PAacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX IOHSITHH: PACTBOP, MEKTPOJIUTHI, HENIEKTPOIUTHI, JIEKTPOIUTHYECKAs] TUCCOIMALIUS, PEeaKI[M1 HOHHOTO
oOMeHa, KaTajn3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMBble M HEOOpaTHMBbIE PEAaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKINH, OKHCIUTENb,
BOCCTaHOBUTEJb, OKHCIEHHE KM BOCCTAHOBJICHHE, aJUIOTPONUs, aM(OTepHOCTh, XHMMHUUYECKas CBs3b (KOBaJEHTHAas, WOHHAs, METaJUINYecKas),
KpHCTaJJINUECKasl pelleTKa, CIUIaBbl, CKOPOCTh XUMHUECKON peakluu

1.2 WITIOCTPHPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUHM U IPUMEHSATh 3TU MOHITHS IPU OMHCAHUU BELECTB U MX NpPeBpallleHUui

13 COCTaBJISITh YPAaBHEHHS JJIEKTPOIUTHYECKOM IMCCOIMAIIMN KUCIIOT, LIIeouel U CoJIeH, MOJIHbIE U COKpallleHHbIe YpaBHEHUsI peakiiii HOHHOr0 0OMeHa

1.4 PacKpbIBaTh CYITHOCTh OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIMI TIOCPECTBOM COCTABJICHHsI DJIEKTPOHHOr0 OajlaHca STHX Peakiui

1.5 NPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH peakIuu

2 ITo TemaMm: "HemeTtaimie! 1 ux coeauueHua"” u "Merasibl 1 HX COSIUHEHU"

2.1 XapaKkTepru3oBaTh (ONKCHIBATH) OOIINE U crieln(pHUECKHe XUMUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BELIECTB, MOATBEPKIasi ONMMCAHUE TPUMEPaMU
MOJICKYISPHBIX U HOHHBIX YPaBHEHHUH COOTBETCTBYIOUIMX XUMHUECKHX PEaKIIUi

2.2 COCTABJIATh YPABHEHHsI PEaKIUii, MOATBEP)KAAIONINX CYIIECTBOBAHNE TeHETHUECKOM CBA3M MEX]y BEIIECTBAMH PA3IUYHBIX KIaCCOB

2.3 IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3SMOKHOCTH MPOTEKAHHsI XUMHYECKHX NP EBPAIlleHHUH B Pa3JIMYHbIX YCIOBUIX

2.4 CIEeJIOBAaTh MPABWIaM IOJNB30BAHMS XMMHYECKOH MOCYNoH M JIabopaTOpHBIM OOOpYHOBaHMEM, a TAKKe IIpaBWiIaM OOpAaIleHUS C BEIIECTBAMHU B
COOTBETCTBHHU C HHCTPYKLMAMU 10 BHIIIOJHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB 10 MOJYYEHHIO ¥ COOMPAHUIO Ta3000pa3HBIX BELIECTB (aMMHaKa
U YTIIEKHUCIIOro Ta3a)

2.5 IPOBOAUTH PEAKLHH, HMOATBEP)KIAIOIINE KaueCTBEHHBIH COCTaB Pa3iIMYHBIX BELIECTB: PACIIO3HABATH OIBITHBIM IIyTeM XJIOPHA-, OPOMUJ-, HOAHMI-,
kapOoHat-, pocdar-, cuaMKaT-, cynbdar-, FTHAPOKCUA-HOHBI, KATHOHBI AMMOHUSL, HOHBI H3Y4EHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOIHBIX PacTBOpax
HEOpraHMYECKUX BEIECTB

3 [To Teme: "XumMus u okpyxaromias cpeaa"

3.1 pacKpbIBaTh CMbICT OCHOBHBIX XxuMuueckux noustuil: [1IK BenecTsa; Koppo3us MeTaII0B

3.2 IIPUMEHATH OCHOBHBIE OIIEPAIN MBICIUTENBHON JEATENbHOCTH - aHAIN3 U CHHTE3, CpaBHEHHUE, 0000IeHNe, CUCTEMAaTH3allUI0, BEISIBICHUE IPUIMHHO-
CIIEJICTBEHHBIX CBS3€d - M M3y4eHHS CBOMCTB BEHIECTB M XHMHYECKHX DEaKLHH; eCTECTBEHHO-HaydHbIe METOABI NO3HAHMS - HaOIIOIeHHE,
H3MepeHne, MOIEIUPOBAHUE, IKCIIEPUMEHT (peaibHbIM M MBICIICHHBIN)

[IpoBepsiemble 351eMeHTHI coaepxkanus (9 kiacc)
Kon IIpoBepsieMblil 371EMEHT CONIEPKAHUS
1 BemecTBo u xummnueckas peakuusi. Ilopropenue
11 [epruomuaeckuii 3axoH. [leprommueckas cucrema xummudeckux memenToB .M. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB

XUMHUYIECKUX IJIEMECHTOB IIEPBBIX TPEX IMEPUOAOB, KA, KAJIbIUA U UX COCOMHCHUHN B COOTBETCTBHH C ITOJI0KCHHUEM DJIEMECHTOB B Hepno;u/lqecxoﬁ CHUCTEME
1 CTPOCHHUEM HX ATOMOB

1.2 CTPOGHI/IG BE€IICCTBA: BU/BI XHUMHIYECKOH CBSI3HU. THIIBI KPUCTAJUIMYCCKUX PCHICTOK, 3aBUCUMOCTb CBOICTB BCIICCTBA OT THUIIA KpPICTaJ'IJIPI‘ICCKOﬁ PCHICTKH U
BUIa XAMIYECKOM CBSI3M. Knaccmbnxaunﬂ 1 HOMCHKJIATYpa HCOPIraHMYICCKUX BCIICCTB (Mencz[yHapoaHaﬂ u TpI/IBI/IaJ'IBHaH). XUMHYECKHE CBOMCTBA BCIICCTB,




OTHOCAIIUXCA K PA3JIMIHBIM KJIaCCaM HCOPTaHNYCCKUX COGHHHGHHﬁ, TCHCTUYCCKAs CBA3b HCOPraHMYCCKUX BCIICCTB

1.3

Knaccudukarms XMMUYeCKUX peakluil Mo pa3IMYHBIM MPHU3HaKaM (TI0 YMCIy U COCTaBY YYacCTBYIOIIMX B PEAKIMU BEUIECTB, IO TEIUIOBOMY 3((eEKTy, 1Mo
W3MEHEHHIO CTENEeHEH OKHCIEHUS XUMHYECKUX OJIEMEHTOB, MO OOpaTMMOCTH, 10 YYacTHIO KaTalu3aTopa). JK30- W JHAOTEPMHUYECKHE DEaklvy,
TepMOXUMHUUECKUe ypaBHeHHs. [ToHATHE 0 CKOPOCTH XUMUUECKON peakuu

1.4

Ilousitue 00 O6paTI/IMI)IX n HeO6paTI/IMLIX XUMHUYCCKUX pPCaKIUAX. [IoHsATHE O TOMOrE€HHBIX H TE€TCPOrc¢HHbIX PCaKIUIX. IloHsiTHE O XMMUYECKOM
PaBHOBCCHU. (DaKTOpLI, BJIMAIONINE HA CKOPOCTH XHUMUYECKOH PCaKIUM 1 MOJOKCHHUEC XUMHUYCCKOI'0 paBHOBECU A
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OKHCIIUTEIbHO-BOCCTAaHOBUTEIIBLHBIC pcakuuu, SHGKTpOHHLIﬁ 0alaHC OKHCIUTEIbHO-BOCCTAHOBUTEILHOM pCaKuru. CocraBieHHE ypaBHeHI/Iﬁ
OKHCJIIUTCIIbHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ C UCITOJIb30BAHUEM MCTOAA 3JICKTPOHHOI'O Oayranca

1.6

TeOpI/IH SHeKTpOHPITPI‘IeCKOﬁ JUCCOIMalu. SHCKTPOJ'II/ITI)I U HEJJICKTPOJIUTHI. KaTI/IOHLI, aHWOHBL. MexaHu3M aucconuanu BEUICCTB C pas3IMYHbIMU
BUJIaMH XuMHUecKkor cBsa3u. CTeleHb JUCCOoLMalu. CunbHble U ciadble QJICKTPOJIUTHI. PeaKHI/II/I HOHHOrO oOMeHa. Y CIoBHS MPpOTCKaHUA peaKHI/Iﬁ
HOHHOI'O OGMeHa, TMOJHBIE W COKpAlICHHLBIC HWOHHBLIC YpaBHCHHSA peaKHHﬁ. CaoiicTBa KHCJIOT, OCHOBaHWI M COJIEH B CBETE HpeZ[CTaBJ'IeHI/Iﬁ 00
3J'ICKTpOJ'II/ITI/I‘ICCKOI71 JUCCOoHaIuun. KauecTtBeHHBIC PE€aKMK Ha MOHBI. ITousarue o TUAPOJIN3C conen

1.7

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPHCTAJUIMUECKHX PEIIETOK HEOPraHWYeCKUX BELIECTB - METAJUIOB M HeMeTauioB (rpadura u
anMasa), CIOKHBIX BEUIECTB (XJIOpWAa HATpHsl); MCCIENOBAaHHE 3aBUCHMOCTH CKOPOCTM XMMHYECKOW PEaKIMH OT BO3JEHCTBHs PAa3UUYHBIX (DAKTOPOB;
UCCIIEZIOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, Mpoliecca JAUCCOLMALMU KHUCIOT, IIenoded U cosiel (BO3MOXHO HCIIONB30BaHHE
BUJIEOMATEPUAJIOB); NPOBE/ICHHE OIBITOB, WLIIOCTPUPYIOUINX NMPU3HAKH MPOTEKAHHs peakldii MOHHOro oOMeHa (oOpa3oBaHHe Ocajlka, BBIICICHHE Ta3a,
00pa3zoBaHuUe BOJIbI); OIBITOB, WILUTIOCTPUPYIOIIMX MPHMEPbI OKHCINTEIbHO-BOCCTAHOBUTEBHBIX PEaKLUil (TOpeHUE, PeaKK Pas3IoKeHHs, COSANHEHN);
pacrno3HaBaHUE HEOPraHUYECKHUX BELIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKLMH HA MOHBI; PEIIEHHE DKCIIEPUMEHTAIBHBIX 33184

Hemerannbsl 1 uxX coeAUHEHUS

2.1

OOmas xapakTepucTHka rajoreHoB. OCOOEHHOCTH CTPOGHHUsI aTOMOB, XapaKTepHble CTeNeHHM OKucieHus. CTpoeHne M (U3MUYECKHe CBOMCTBA MPOCTHIX
BEILECTB - TAJIOTeHOB. XUMHUYECKHE CBOWCTBA HA MpUMEpE XJopa (B3aUMOJCHCTBHE C METaJUIaMH, HEMETalaMH, Ienodamu). XyopoBogoposd. ConsHast
KHMCII0Ta, XMMUYECKUE CBOMCTBA, NOJIy4eHHE, IpUMeHeHue. JleiicTBue XJopa M XJOPOBOAOPOJA HAa OPraHu3M 4ejloBeKa. BakHeliue XJIopuabl U HX
HaXO0XJICHUE B IIPUPOJIE

2.2

OOmas xapakrepuctika 3neMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIe cTerieHn okucieHus. CTpoeHue u Gpu3nvecKkue CBOWCTBa
NPOCTHIX BEHIECTB - KHCIOPOXa M Cephbl. AJIOTpONHbIE MONU(UKALMH KHCIOpOXa M cepbl. XUMHUUYECKHEe CBOWCTBa cepbl. CepoBOLOPON, CTPOCHHE,
¢m3nUeckre 1 XUMHUYECKHe CBOMCTBAa. OKCHIBI Cepbl KaK MPEeNCTaBHTENN KHUCIOTHBIX OKCHIOB. CepHas KHCIIOTa, (GM3MYECKHE M XMMHYECKHE CBOMCTBA
(obye Kak MpeACTaBUTENS Kiacca KHCIOT U crienuduyeckue). XUMUUSCKUe Peakiyy, JISKallie B OCHOBE MPOMBIIUICHHOTO criocoba MOMyYeHHUs CepHOM
kucnoTel. [Ipumenenne. Comu cepHOM KHUCIOTHI, KAYeCTBEHHAs! peakiis Ha cynb(aT-uoH. HaxoxaeHne cepsl U ee COeMHEHUH B IPUpPOIEe. XUMHUIECKOe
3arps3HEHNE OKPY)KaIOIIEH Cpeabl COSANHEHUSIMH CEepbl (KHCIIOTHBIE NOXKIM, 3arPsI3HEHHUE BO3yXa M BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPAIICHHS

2.3

OOm1ast xapakTeprUCTHKA 3JIeMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIIEHH OKUCICHHU. A30T, pacpOCTpaHEHHE B IPHPOJE,
¢dr3HUeckre 1 XUMHYECKUe cBoicTBa. KpyroBopot azora B mpupone. AMMHaK, ero Gpu3HIecKue i XMMHIECKUE CBONUCTBA, NONy4eHHe u npuMenenne. Conn
aMMOHHMS, MX (U3HYECKHE M XHMHYECKHE CBOWMCTBa, NpUMeHeHHe. KadecTBeHHas peakuus Ha HMOHBI aMMOHHS. A3OTHas KHCIIOTa, €€ MONydeHHe,
¢m3nUeckre W XUMHUYECKHe CBOMCTBa (OOIIMe Kak MpeicTaBHTENs Kiacca KUCIOT M crenuduyueckue). Vcrnonp3oBaHHe HUTPATOB U CONEH aMMOHHS B
KauyecTBe MHUHEPAIBHBIX yI0OpeHHil. XUMHUYecKoe 3arps3HeHHEe OKpYKAromed cpenpl COSMMHEHUSMH a30Ta (KHCIOTHBIC JOXKIH, 3arpsA3HEHHE BO3IYyXa,
TTOYBHI M BOJIOEMOB)

2.4

®ocdop, amrorporHble Momudukarmu (ocdopa, pusmueckne m xumudeckne cBoiictBa. Oxcua docdopa (V) u dochopHas xucmora, puzndeckue U
XMMHYECKHE CBOMCTBa, onydeHue. Mcmonp3oBanue GochaToB B KauecTBe MUHEPAIBHBIX yIOOpeHH

2.5

OOmrast xapakrepuctuka 37meMeHToB I[VA-rpymmel. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTEIIEHH OKHCICHHS. YTIEpOI, ajUIOTPOIHEIE
Mou(UKaINK, pacpocTpaHeHUE B MPUpPoJie, (PU3NUEcKne U XUMHYECKHe cBoHcTBa. Ancopbuus. Kpyrosopor yriepona B npupozae. Oxcuasl yriepoaa, ux
¢u3HUecKre M XUMHYECKHE CBOWMCTBA, JIEWCTBHE HA JKMBBIC OPraHW3MBI, TOMyYCHHE W NMPUMEHEHHE. JKOJOTHYECKHE MpoOIeMBbl, CBSI3aHHBIE C OKCHAOM




yoiepona (IV); rumoresa TIo0aJIbHOTO TOTCIDICHUS KJIMMaTa; MAapHUKOBBIH 3((deKkT. YTompHas KHCIOTa U €€ CONU, MX (PU3MYeCKhe M XMMHUYCSCKHE
CBOWCTBA, TONTYYCHHE U MPUMEHeHHe. KadecTBeHHAs peakius Ha KapOoHAT-HOHEI. VIcmonbp30oBaHHEe KapOOHATOB B OBITY, MCIUIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE

2.6

HepBOHa‘IaJ'H)HI)Ie MOHATUS 00 OpPraHn4CCKUX BCHICCTBAX KAaK O COCAMHCHHUAX YIJICpOJa (MeTaH, OTaH, JTWJICH, all€THUJICH, 3TAaHOJI, I'TUICPHUH, YKCYCHasd
KI/ICJ'IOTa). HX cocTaB u XMMHUYECKOE CTpOCHHUEC. [ToHsiTHE 0 OMOTOrMYECKU BaXKHBIX BCIICCTBAX: XHpaAX, 6em<ax, yriaesoaax - U uX pojid B )KU3HU YCJIOBCKaA.
MaTepI/IaJ'IBHOG CANMHCTBO OPTraHNYCCKHUX U HCOPTaHNYCCKUX COC}II/IHCHI/Iﬁ

2.7

Kpemuwii, ero ¢gusndyeckre U XMMHUYECKHE CBOMCTBA, MONydeHue u npuMeHeHue. CoeanHeHus KpeMHus B mnpupome. OOiue npeacTaBieHust 00 OKCHIE
kpemuus (IV) u kpemuueBoii kucinore. CHIMKATB, UX HCIOJB30BAHUE B OBITY, MEIWIMHE, MPOMBIIIIEHHOCTH. BaKHEHIIHe CTPOUTEIbHbIE MATEPHAIBL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH, kene300eToH. [TpobieMbl 6€301MacHOr0 MCIONIb30BaHHUsI CTPOUTEIBHBIX MATEPHATIOB B IOBCEAHEBHOMN KH3HU

2.8

XUMHUYECKUH IKCIIEPUMEHT: M3yueHHe o0pa3lioB HEOPraHWYECKUX BELIECTB, CBOMCTB COJITHOM KHCIIOTHI; MPOBECHNE KaUeCTBEHHBIX PEaKIUi Ha XJIOpU-
WOHBI ¥ HAOJIO/IEHNE TPU3HAKOB MX NMPOTEKAHHMS; OIBITHI, OTpaKarolue (Gu3nueckre U XUMHYECKHE CBOWCTBA I'aJIOT€HOB M MX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHNE BHJIEOMATEPHAJIOB); O3HAKOMJIEHHE C 0o0pas3llaMH XJIOPHIOB (TaJIOT€HHJOB); O3HAKOMJIEHHWE C O00pa3laMu cepbl M €€ COCAMHEHUSIMH
(BO3MOXHO HCIOJIb30BaHUE BHICOMATEPHAJIOB); HAOIIIOAEHHE Mpoliecca OOYrIMBaHUs caxapa ToJ JEHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KHCIIOTBHI,
U3y4eHHE XMUMUYECKHX CBOMCTB pa30aBICHHOW CEPHOW KHCIIOTHI, MPOBEJICHHE KAYECTBEHHOW pEaKIMH Ha Cylb(harT-uOH W HaONIoJeHue NpH3HaKa ee
NPOTEKaHUs; 03HAKOMJICHHE ¢ (PM3MYECKUMH CBOMCTBaMH a3oTa, (ocdopa ¥ MX CoeTUHEHHH (BO3MOXKHO UCIIONb30BAaHHE BHCOMATEPHAIIOB), 00pa3laMu
a30THBIX U (ocOpHBIX yIoOpeHHH; modydeHne, COOMpaHue, paclio3HaBaHUE U W3y4YeHHE CBOMCTB aMMHaKa; MPOBEACHHE KaueCTBEHHBIX PEaKlnii Ha MOH
aMMOHUSI W (ochaT-MOH M H3ydeHUE TPHU3HAKOB WX NPOTEKAHHs, B3aMMOJICHCTBUE KOHIICHTPUPOBAHHOH a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIONB30BAaHHE BUICOMATEPHAIIOB); H3yICHNE MOAEIIEH KPUCTAJUIMUECKUX PelIeTOK ajiMasa, rpadura, GpyaiepeHa; 03HaKOMICHHE € IPOLIECCOM aICcopOIHu
PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IPOTHBOrasa; MOJIy4eHHe, COOMpaHKe, paclo3HABaHUE U U3YYCHHE CBOMCTB YIIIEKUCIOTO
ra3a; IpOBEIECHHE Ka4deCTBEHHBIX pEaKIUil Ha KapOOHAT- M CWIMKAT-MOHbI M M3y4EHUE IPU3HAKOB HX IPOTEKaHMs; O3HAKOMJICHHE C MPOAYKIHeEil
CHJIMKAaTHOM NTPOMBIIUIEHHOCTH; pELIEHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "Ba)kHelne HeMeTaJulbl ¥ MX COSAMHEHUs "

MeTtasuisl ¥ UX COSTMHEHUS

3.1

OOmas xapaKTepUCTUKa XUMHYECKHX 3JIEMEHTOB - METAaJUIOB Ha OCHOBAaHMH HMX HojokeHHs B Ilepmommueckod cucteMe XMMHYecKHX 3iemeHToB JI.1.
MenzeneeBa U cTpoeHUst aToMoB. CTpOeHHE METaJUIOB. MeTainyeckasl CBsi3b M METAIUIMYecKash KPUCTAIIIMYECKas pelleTKa. DJIEKTPOXUMHIECKHH Pl
HaIPsHKEHUN METAJIIIOB

3.2

dusnueckre 1 XUMHYECKUE CBOIMCTBa MeTaiuioB. OOIIue Croco0bl MomydeHus MeTaioB. [IoHATHEe 0 KOPPO3UK METaJUIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI MX
ot Koppo3uu. CriaBbl (CTajdb, YyT'yH, JIOPATIOMUHHIM, OpOH3a) M X IPUMEHEHHE B OBITY M IPOMBIIUICHHOCTH

3.3

Illenouynsie MeTamel: nonoxkeHue B Ilepuoguueckoil cucreMe XuMuU4eckux 3yeMeHToB [[.M. MenzaeneeBa; CTpOEHHE UX aTOMOB; HaXOKIEHUE B IPUPOJE.
@dusnveckre ¥ XMMUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus W Kamus). OKCuabl U THIPOKCUABI HATpHUA M Kanus. [IpuMeHeHne MEeT0YHbIX METaIOB U UX
COEIMHEHUN

3.4

IllenoyHO3EMENBHBIE METAJIIBI MarHUM M KaJbLWi: nonoxkeHue B Ilepuoanueckoil cucreMe xumuueckux anemeHToB JI.M. MenaeneeBa; cTpoeHHe MX
aTOMOB; HaXOXJEHHE B mpupoae. OU3ndecKkre M XUMAIECKAE CBOWCTBA MarHUS W KalbIwd. BakHeWe coequHEeHUs KalbIws (OKCHI, THAPOKCHUI, COJIH).
2KecTkoCTh BOZIBI U CIIOCOOBI €€ YCTPaHEHHUs

3.5

AmoMmuHuii: nonoxxenue B [lepuonnueckoil cucreMe xumuueckux snementoB .M. MenaeneeBa; ctpoeHUe aToMa; HAXOKIAEHUE B Tpupoae. PU3nuecKue u
XIMHWYECKHE CBOMCTBA aMOMIHHUS. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCHIA ATFOMUHHUS

3.6

Kenezo: nonoxenune B Ilepuonuueckoii cucreMe xumuueckux snemeHToB .M. MenneneeBa; cTpoeHHe aToma; HaxOXKIAEHHUE B mpupoje. Puznyeckue u
XIMHYEeCKHe CBOMCTBa kere3a. Oxcunpl, ruapokcuapl u coiu xkenesa (1) u sxenesa (II), mx cocraB, CBOHCTBA U MONYdeHUE

3.7

XUMHYECKNH SKCIEPHMEHT: 03HAKOMJIIEHHE ¢ 00pa3iaMy METAJIOB M CIUIABOB, MX (DM3MYECKUMH CBOHCTBAMH; U3YUEHNE PE3YIbTaTOB KOPPO3UH METAIIOB
(BO3MOXXHO HCIIONB30BAaHUE BHJIEOMATEPHANiOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHAA KaIbLUs W HATPUsl C BOJOH (BOSMOXKHO HCIIOJIHb30BaHHUE
BHICOMATEPUAJIOB); MCCIEIOBAHNE CBOMCTB JKECTKOW BOJBI; IpOIEcca TOPEHMs XKeJe3a B KUCIOopoJe (BO3MOXKHO HCHOJIB30BAHHE BHJCOMATEPHAIIOB);




MIPU3HAKOB MPOTEKaHMs! Ka4eCTBEHHBIX PEeaKUi Ha WOHBI (MarHus, KaJblWs, alfOMHUHMA, IUHKa, kene3a (II) u xeneza (III), memu (I1); Habnronenne u
OITMCAaHWE IPOLIECCOB OKPAlIMBaHMs IUIAMEHH WOHAMH HATpWs, Kalusg W KaJblMs (BO3MOXKHO HCIIONB30BaHWE BHJIEOMATEPHAJIOB); HCCIIEJOBAaHHE
aM(OTEpHBIX CBOWCTB THIPOKCHJA aJIOMUHMS W THAPOKCHIA LMHKA; pelIeHHe SKCIePUMEHTANFHBIX 3aqad 1o TeMe "BakHelme MeTaibl M HX
coeuHeHus"
4 XuMUs U OKpyXaromas cpesa

4.1 Hoseie marepunainsl n TexHogoruy. BemecTBa u MaTepraibl B IIOBCEIHEBHOM KHI3HU YeIOBEKa. XHMUS M 3/I0pOBbe. bezonacHoe HCIonbp30BaHne BEIIECTB U
XMMHUYECKHX peakiyii B ObITy. [lepBast moMonip Npu XUMHYECKHX 0XKOTaX M OTPABICHUSIX

4.2 OCHOBBI DKOJIOTHYECKOW TI'PaMOTHOCTH. XHUMHYECKOe 3arpsizHeHue okpyxkatomeit cpenpl [1JK. Poiap Xumuu B pelieHHH SKOJIOTHYECKHX HPOOIIEM.
[TpupoaHble HCTOYHHUKHU YTIIEBOJOPOAOB (Yronb, IPUPOAHBIH ra3, HedTh), IPOAYKTHI X NEPEPAOOTKH, UX POJIb B OBITY M MPOMBIIICHHOCTH

4.3 XUMHUYECKUH IKCIIEPUMEHT: n3ydeHue o00pasioB MaTepuasioB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIMMEPHBIE MaTepHAaIbl)

V. Jlns mpoBeneHUs] OCHOBHOTO TOCYAApCTBEHHOI'O 3K3aMeHa No xumuu (nanee - OI'D mo XMMHM) HCHOIB3YETCS IMEepeyeHb
(xonudukaTop) mnpoBepsieMbIX TpeOOBaHUM K pe3ylibTaTaM OCBOCHMSI OCHOBHOM 0O0pa30BaTeNbHON MNpOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHUs U 3JIEMEHTOB COJIEPKaHUS.

[Tpoeepsiembie Ha OI'D MO XMMHK TPEOOBAHHMS
K pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHMs

Kon nposepsiemoro | IIpoBepsiemble TpeOOBaHHS K IPEAMETHBIM pe3ylIbTaTaM 0a30BOr0 YPOBHS OCBOSHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
TpeOoBaHUs obpa3oBanust Ha ocHOBe PI'OC
1 [IpencraBnenue:
11 0 TIO3HABAEMOCTH SIBJICHUI TNPUPOIBI, IMOHMMaHHE OOBEKTHBHOH 3HAYMMOCTH OCHOB XHMHYECKOHM HAayKd Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa O0IIel KyIbTYphl ¥ IPAKTHYECKOH AESTENbHOCTH YeIOBEKa B YCIOBUSIX COBPEMEHHOI'O OOIIECTBa; IOHUMAaHUE MECTa
XHMHH CPeIU JPYTUX eCTECTBEHHBIX HayK

1.2 O HayYHBIX METO/aX MO3HAHHSA, B TOM YHCIE 3KCIEPHUMEHTAIBHBIX M TEOPETHYECKUX METO/aX HCCIEJOBAaHMS BEIIECTB W M3YUECHUS XUMHUIECKUX
peaKuuif; yMEHrE HCIOIb30BaTh MOJEIH ISl OOBSICHEHNS CTPOSHHUS aTOMOB M MOJIEKYI
1.3 0 cdepax npodecCHOHATHPHON AEATETBHOCTH, CBA3aHHBIX C XUMHUEH M COBPEMEHHBIMHU TEXHOIOTHSIMH, OCHOBAHHBIMH Ha TOCTHKEHHUSIX XUMHIECKON

HayKH, YTO MO3BOJUT 00YJarONIMMCSl pacCMaTPHBaTh XUMHIO Kak cepy cBoei OyayIei npodeccnoHaIbHON NeaTeTbHOCTH U CIeTaTh OCO3ZHAHHBIN
BBIOOp XMMHUH KaK MPO(UIBHOr0 IPEAMETA PH IEePEeXoie Ha YPOBEHb CpPeTHEro o0IIero 00pa3oBaHMs
2 Biagenue cucteMoil XMMUYECKHX 3HAHUH M yMEHHE IPUMEHSTh CUCTEMY XUMHUYECKHUX 3HAHHUU, KOTOpasi BKIFOYAET:

2.1 Ba)KHEHIIME XMMHYECKHE MOHATHA: XUMHYECKHH OJIEMEHT, aTOM, MOJIEKyJa, BEIIECTBO, IPOCTOE M CIOXHOE BELIECTBO, OJHOPOAHAS H
HEOTHOPOAHAS CMECh, OTHOCHTEIIbHBIC aTOMHAs H MOJIEKYJISIpHAst MacChl, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAsI MAcca, MOJISIPHBIA 00BEeM, OKCHII,
KHUCJIOTa, OCHOBaHHME, COJIb (CPEIHsA), XUMHUECKask PEeaKlysl, peakMi COCANHEHHs, PEaKUK PAa3NIOKeHUs, PeaKIMK 3aMelIeHHs], peakiuu oOMeHa,
TEeTI0BOM 3(h(heKT peakiuy, SK30- U SHAOTEPMHUUECKUE PEaKINH, PacTBOP, MACCOBAsl IO XMMUYECKOT0 SJIEMEHTa B COSAMHEHNH, MaccoBas I0Js 1
TIPOLIEHTHAs] KOHIIEHTpalusl BEIIECTBA B PACTBOpE, SAPO aToMa, DJIEKTPOHHBIN CIIOW aToMma, aTOMHAas OpOMTaJIb, PaAWyC aToMa, BAJIEHTHOCTD,




CTETICHb OKWCJICHUS, XMMHYCCKAsl CBSI3b, JICKTPOOTPHUIIATSIIEHOCTh, MOJSIPHAS W HEMOJSIPHAS KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, METAJLIHMUYCCKAS
CBSI3b, KPUCTAJUIMYECKAs peEIIeTKa (ATOMHAs, WOHHAS, METAJUITMYCCKAas, MOJICKYISApHAs), WOH, KAaTHOH, aHWOH, 3JICKTPOJUT W HEIICKTPOJIUT,
AIEKTPOJINTUYCCKAS JIUCCOIMAIHS, PEaKIMA HWOHHOTO OOMEHA, OKHCIIHUTEILHO-BOCCTAHOBUTEILHBIC PEAKIMH, OKHCIHTEIh W BOCCTAHOBHTEINb,
OKHCJICHHE W BOCCTAHOBJICHHE, 3JCKTPOJIN3, XUMHUYCCKOE PaBHOBECHE, OOpaTHMBIC M HEOOpAaTHMBIC PEaKIMH, CKOPOCTh XUMHUYCCKOW PEaKIIUH,
katanuzarop, [1JIK, koppo3us MeTaioB, CIIaBbl

2.2 OCHOBOIIOJIATaloNIMe 3aKOHBl XUMUU: 3aKOH COXpaHEHHs Macchl, nmepuoaudeckuil 3akoH J[.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA COCTaBa, 3aKOH
ABoraJipo
2.3 TEOPHUH XMMUHU: aTOMHO-MOJICKYJISIPHASL TEOPHSI, TEOPHS AIEKTPOITUTUYCCKOM TUCCOIHAITHH
3 Brnanenne ocHOBaMHM XMUMUYECKON rpaMOTHOCTH, BKITIOUYAIOIIEH:
3.1 YMEHHUE MPABUIHHO HCIOJIb30BaTh U3yYCHHBIC BEIECCTBA M MaTepHaibl (B TOM YHKCIIC MHUHEPAIbHBIC YIOOPCHUS, METAUTBI U CIUIABBI, MPOIYKTHI
nepepadOTKU TPUPOIHBIX HCTOYHHKOB YIIICBOMOPOMOB (YIJis, MPHUPOMHOrO Ta3a, HepTH) B OBITY, CEIIbCKOM XO3SCTBE, HAa MPOU3BOACTBE U
IOHUMAHUE 3HAYCHUS KUPOB, 6eHKOB, yl"J'[eBO}IOB JJId opraHru3Ma 4€JIOBCKa, yMCHI/IC IMMPOrHO3UPOBATH BJIUAHHUE BCIICCTB U XUMUYCCKUX TPOILECCOB
Ha OpraHM3M 4YeJIOBEKa M OKPYKAIOIIYIO TPUPOTHYIO Cpey
3.2 yMEHHE UHTETPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSIMH JPYIUX y4eOHBIX MPEIMETOB
3.3 HallMyhe ombiTa PabOThl C pa3jIMYHBIMH WCTOYHHKAMHM WH(OpMAlMK 10 XWMHUM (HaydyHas M Hay4YHO-TIONYNSpHAas JIMUTepaTypa, CJIOBapH,
CIIPaBOYHHMKH, HHTEPHET-PECYPChI)
34 yMeHHe OOBbEKTUBHO OLEHMBATh MH(POPMAIMIO O BEIECTBAX, UX MPEBPAIICHUSAX M MMPAKTUYECKOM MPUMEHEHHH U YMEHHE HCIIONb30BaTh €€ VIS
peleHus yueOHO-TI03HABATENbHBIX 33124
4 Biianenue ocHOBaMU MOHSTHHHOrO amnmapara ¥ CHMBOJIMYECKOTO sI3bIKa XUMHH JUIsS COCTaBJIeHHs (OPMYJ HEOPraHWYECKUX BEIIECTB, YpaBHEHHI
XUMHMYECKUX peakiuii; ocHoBaMu xuMudeckoi HoMeHKnatypsl (IUPAC u TpuBHanIbHOI)
5 YMeHue OOBSCHATH CBS3b MOJIOXKEHUs djeMeHTa B [lepronnueckoil cucteMe ¢ YUCIOBBIMH XapaKTEPUCTUKAMM CTPOCHHUSI aTOMOB XHMHYECKUX
AJIEMEHTOB (COCTAaB M 3apsij| s/Ipa, OOIIee YUCIO DIEKTPOHOB), PACHPENENICHUEM JJIEKTPOHOB 0 YHEPreTUUECKHM YPOBHSIM aTOMOB IEPBBIX TPEX
TIEPUOJIOB, KaJIHsl ¥ KaJIbLHsI
6 [IpeacraBneHue o NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB (pajInyc aToMa, JIEKTPOOTPUIIATEILHOCTS ), MPOCTBIX M CIIOMKHBIX
BEIIIECTB OT MOJ0KEHUsl deMeHToB B [lepronnyeckoii cucreme (B MaJIbIX MEPUO/IAX U MIIABHBIX HOArPYIIAX) M AIEKTPOHHOTO CTPOSHHUS aTOMa
7 YMenue kiaccuUIMpOBAaTh:
7.1 XUMUYECKHE DJIEMEHTHI
7.2 HEOPraHUYECKHE BEIECTBA
7.3 XMMHUYECKHE PEaKIuu
8 YMeHue onpeiensTh:
8.1 BaJICHTHOCTh U CTETIEHb OKHCIICHHS XUMHUYECKUX DJIEMEHTOB, 3apsi/l HOHA
8.2 BUJI XUMUYECKOH CBSI3U U TUI KPUCTAJUIMIECKON CTPYKTYPHI B COSAMHEHUSIX
8.3 XapakTep CpeJibl B BOAHBIX PACTBOPAX BENIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCJIMTENh X BOCCTAHOBHUTED
9 YMeHue xapakrepr30BaTh HU3UUECKUE U XUMHYECKUE CBONCTBA:
9.1 TIPOCTHIX BeIIecTB (KHUCIOPOI, 030H, BOIOPO, TpaduT, anMas, KpeMHHH, a30T, hochop, cepa, XJIop, HATPHH, KaInil, MATHUH, KaJIbITUHA, aTIOMHHWH,
KEIe30)
9.2 CIIOXKHBIX BEIIECTB, B TOM YHCIE MX BOMHBIX PACTBOPOB (BOJAA, aMMHAK, XJIOPOBOJOPO/, CEPOBOIOPO/, OKCHIBI U TUAPOKCHIbI MeTtaiuioB I - I1A

rpynm, amomusus, meau (1), mueka, sxenesa (I1 u II1), okcnapt yrnepona (I u IV), xpemuns (IV), azora u docdopa (III u V), ceper (IV u VI),




CepHHCTasl, CepHasl, a30TUCTas], a30THas, ocopHasi, yronpHas, KpeMHUEBast KHCJIOTA U MX CONH)

9.3 MIPOTHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUsI, NPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
CBOIMCTB, BO3MOYKHOCTh NPOTEKaHHsl XUMHUIECKHX IPEBPALICHUH B Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBJIATh MOJIEKYIISIPHBIE 1 HOHHBIE YPaBHEHHMS peakluii, B TOM YHCIIE:
10.1 peakuuii HOHHOTO 00OMeHa
10.2 OKHCIIMTENbHO-BOCCTAHOBUTENIBHBIX PEAKIMH
10.3 WUTIOCTPUPYIOMIMX XUMHUYECKHUE CBOMCTBA N3YUEHHBIX KJI1acCOB (IPYIIT) HEOPTaHWYECKHX BEUIECTB
10.4 MO/ITBEPIKIAIONIMX TeHETHYECKYIO B3aUMOCBS3b MEKIY HUMHU
11 YMeHue BEIMHUCIATH (IPOBOJIUTH PacUeThl):
111 OTHOCHTENIbHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIO XMMHUYECKOT0 AJIEMEHTA B COSIMHEHUN
11.2 MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
11.4 10 YpaBHEHUSIM XMMHUUYECKUX PEaKIMi ¥ HAXOAUTh KOJIIMYECTBO BEIIECTBA, 00hEM M MacCy peareHTOB WU MTPOJIYKTOB PEAKIHU
12 Brnanenue (3HaHHE OCHOB):
121 OCHOBHBIMHM METOJaMH HAYYHOTO IMO3HaHHs (HAOJIOJIEHHE, U3MEpPEHUE, SKCIEPUMEHT, MOJICIMPOBAHUE) TMPH U3YyYCHHH BEIIECTB M XUMHUYECKHX
SIBJICHUI; yMeHUe c(hOpPMYIUPOBATh MPOOJIEMY M TIPEJUIOKUTh YTH €€ PellleHUs
12.2 0e30macHoOi paboThl ¢ XUMHYECKUMHU BEIIECTBAMH, XMMUYECKOM MOCYA0H 1 JIaOopaTopHbIM 000pY/I0BaHUEM
12.3 npaBwiaMu 0e30MacHOr0 OOpalleHHsi C BELIECTBAMH, HCIOIb3YEMbIMH B HOBCEAHEBHOM >KW3HH, MPaBUJIAMH IOBEACHHS B IEISIX COEpPEeKEHUS
3II0pOBBSl M OKPYXAIOIIeH NPUPOIHOW cpenbl; MOHMMaHWE Bpela (OMacHOCTH) BO3JICHCTBHA HA JKMBBIC OPraHH3MBI ONPEACICHHBIX BEIIECTB,
cr1oco00B YMEHBILICHHUS ¥ NPEIOTBPALICHHS HX BPEAHOTO BO3ACHCTBHS
13 Hanuune npakTHYECKUX HABBIKOB IUTAHUPOBAHMS M OCYIIECTBICHHS CISAYIOMINX XUMUUECKUX SKCIIEPUMEHTOB!
13.1 H3y4eHHe M ONMUCaHHWe (PM3MYECKHUX CBOICTB BELIECTB; O3HAKOMIJIEHHE ¢ (PM3MYECKUMH W XMMHYECKHMH SIBICHHMSAMH; OIBITHI, WLTIOCTPUPYIOIIIE
MPU3HAKY NPOTEKAHUS XUMUYECKUX PEeaKuuii
13.2 M3y4YEeHHUE CIIOCOOOB pa3JielieHus: cMecei
13.3 MOJTy4eHHe KHCIOpOa M U3y4eHHE €ro CBONCTB; IOJMy4eHHE BOJOPOJA U M3YYEHHE ero CBOICTB; MONyYEHHE YIIEKUCIOro ra3a W M3y4eHHEe €ro
CBOMCTB; IONY4EHHE aMMHaKa U U3YYEHUE €r0 CBOWCTB
13.4 NIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MacCOBOM J10J€l PACTBOPEHHOI'O BEIIECTBA
13.5 MIpUMEHEeHNE MHIUKATOPOB (JTaKMyca, METHIIOpamka U GeHondTagenHa) Ut OnpeelieHIsI XapaKTepa Cpebl B pacTBOpaxX KUCIOT M MIeToden
13.6 HCCIIeIOBAaHHE U ONMCAHHE CBONCTB HEOPTaHHMYECKHX BEIECTB PA3JIMUYHBIX KJIACCOB; M3YydEHHE B3aMMOICHUCTBHUS KUCIOT C METAUIAMH, OKCHIAMH
METaJUIOB, PACTBOPHUMBIMH M HEPACTBOPUMBIMH OCHOBAHHWSIMH, CONSIMHU; IONTYy4eHHE HEPacTBOPHUMBIX OCHOBAHHMH; BBITECHEHHE OIHOTO MeTajlia
JPYTUM U3 pacTBOpa COJIH; MccieJ0BaHie aM()OTEPHBIX CBOWCTB THIPOKCHJIOB AJTFOMHHUS M LIMHKA
13.7 peleHne AKCIEePUMEHTANBHBIX 3a7ad mo TeMaM: "OCHOBHBIE KJIACCHI HEOPTaHWYECKUX COCOUHEHHWH'"; "DIeKTpOIMTHYEeCKas IHCCOLHAIA';
"BaxHeIIe HEMETAIbI U UX coequHeHus"; "BaxxHelnre MeTaJuIbl K UX COSIUHEHM"
13.8 XUMHYECKHE SKCIIEPUMEHTHI, WUTIOCTPUPYIOLIHE MPU3HAKU IPOTEKAHUS PEaKINi HOHHOIO 0OMeHa; KaueCTBEHHBIC PEaKIMH Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpax WOHBI: XJIOPHI-, OpOMUA-, HOMUI-, Cymbdat-, pocdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THIPOKCHI-MOHBI, KATHOHBI aMMOHWUS,
MarHus, KaJbIHs, aTIOMUHHAS, XKenesa (2+) u xenesa (3+), menn (2+), muHKa
14 Ymenue:
14.1 MIPEJICTABIISTh PE3YIHTATHI IKCIIEPUMEHTA B JOpMe BBIBOJIOB, TOKA3aTENbCTB, TPa(hUKOB 1 TAOIHII M BBISBIATH SMITUPUIECKHAE 3aKOHOMEPHOCTH
14.2 YCTaHABIMBATH CBSI3M MEXIY PEalTbHO HaOMI0JaeMBIMH XMMHYECKUMH SIBICHUSMH W TPONECCAMH, IPOMCXOMIIINMH B Makpo- M MHKPOMHDE,




| OBBSICHSTD IPHYMHBEI MHOPOOOPA3Hsl BEIIECTB

HCpC'—ICHB QJICMCHTOB COACPIKAHUS, TPOBECPACMBIX HA OCHOBHOM
rocygapCTBEHHOM 3K3aMCHE IO XUMHUH

Kon [TpoBepsieMblii JJIEMEHT COepIKaHuUs
1 [lepBOHaUaJIbHBIE XUMUUECKUE TTOHSATHS
1.1 Uuctrle BemecTBa U cMecd. CrocoOb! pasJieNieHus cMece
1.2 ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHTsl. CUMBOJIBI XUMHYECKUX DJIEMEHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA.
1.3 Xumnueckast hopmysna. BaseHTHOCTh aTOMOB XMMHUYECKHUX 3JeMeHTOB. CTEeNeHb OKUCIICHUS
1.4 3aKoH OCTOSHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHTENbHAs MOJIEKYJIIpHas Macca. MaccoBasi 10711 XMMHUYECKOro 3JIEMEHTa B
COCAUHCHUU
1.5 KonnyectBo BeniectBa. Monb. Monsipaast Macca. MoJisipHblii 00beM ra3oB. B3anMocBsi3b KOMYECTBa, MAcChl M YHCIIA CTPYKTYPHBIX €IMHUIL BEleCTBA
1.6 dusnueckre U XUMUYECKHUE sIBIeHU. XUMHUYEeCKas peaklys U ee NPU3HaKU. 3aKOH COXPAHEHHs] MAacChl BEIIECTB. XUMHUUECKHE YpaBHEHHUS
2 [lepuonuueckuii 3akoH u Ileproandeckas cucrema xumudeckux eMenToB [[.M. MenneneeBa. CTpoeHHe aTOMOB
21 IIepuonuueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux siemeHToB [[.M. MenneneeBa. Ilepuonsl u rpynnsl. @U3nyecKuil CMBICT MOPSIKOBOIO
HOMepa, HOMEPOB IEPHOJIA U TPYIIIIBI 3JIEMEHTa
2.2 Crpoenne atomoB. CocraB aTOMHBIX sep. M3oromel. DnekTponbl. CTpoEHHE AIIEKTPOHHBIX O0OJOYEK aTOMOB IEpBBIX 20 XUMHUYECKHX 3JEMEHTOB
ITepunoguueckoii cucrems! .M. Menneneesa
2.3 3aKOHOMEPHOCTH B U3MEHEHMU CBOWCTB XMMHUECKUX 3JIEMEHTOB IEPBBIX TPEX MEPHOJOB, Kalus, KaJablus (paiuyca aTOMOB, 3JIEKTPOOTPUIIATEIbHOCTH,
METaJUTMYECKUX U HEMETANIMYECKUX CBOMCTB) M UX COEAUHEHUI B COOTBETCTBUH C IOI0KEHHEM 3JIEMEHTOB B [lepronnieckoil cucreme 1 CTpOEHUEM HX
aTOMOB
3 CrpoeHue BelecTBa
3.1 Xumudeckast cBsi3b. KoBaneHTHast (MoJsipHas U HEMOJISIPHAs) CBSA3b. DJIEKTPOOTPHLATEIBHOCTh XUMHUECKUX 3JEMEHTOB. MoHHasI CBsI3b. MeTammnyeckas
CBSI3b
3.2 THunel KpUCTANIMYECKUX PEIIETOK (aTOMHasl, MOHHAs, METaJUIMYEecKas), 3aBUCHMOCTh CBOWMCTB BEIECTBA OT THUIA KPHUCTAJUIMYECKOM PEIIEeTKH M BHIA
XUMHYECKOH CBA3H
4 Baxseiimme npeacTaBUTeNNn HEOPraHWIECKUX BenecTs. HemeTamisl 1 ux coeuHeHns. MeTaisl M UX COSAMHEHUS
4.1 Knaccudukarms W HOMEHKIATypa HEOPraHMYECKHUX COCJMHEHHH: OKCHAOB (coieo0pasyroliue: OCHOBHBIC, KHCIOTHbIe, aM(OTepHbIe) U
HeconeoOpa3yrolIie; OCHOBAaHWHA (IIENI0OYM W HEePAacTBOPHMEBIC OCHOBAHUS); KHCIOT (KHCIOPOICOIEpXkamiue U OeCKHCIOPOAHBIC, OTHOOCHOBHBIE H
MHOTOOCHOBHEIE); CONel (CPEIHUX M KUCIBIX)
4.2 @Du3nvecKre ¥ XMMUYECKHE CBOMCTBA ITPOCTHIX BEMIECTB-HEMETAIIOB: BOIOPOAA, XJI0pa, KHCIOPOa, Cephl, a30Ta, poctopa, yriuepoaa, KpeMHHS
4.3 Du3nvecKre 1 XUMHYECKHE CBOHCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHS, HATPHS, KaJIMs, MATHAS M KaJIbLHs, ATFOMUHIS, Kene3a. DIeKTPOXUMHICCKUI
PSL HAIIPSHKEHUH METaJlIOB
4.4 Du3nvecKre M XMMUYECKHE CBOMCTBA BOIOPOIHBIX COSAMHEHNI HEMETAIIIOB: XJIOPOBOJOPOIa, CEPOBOOPOIA, AMMHAKA
4.5 dusnveckre M XMMUYECKHE CBOMCTBa okcnmoB Hemerayutos: cepsl (IV, VI), asora (II, IV, V), docdopa (III, V), yraepona (II, IV), xpemuus (IV).

HonyquI/Ie OKCH 0B HEMCTAJIJIOB




4.6

Xumuueckue cBoiicTBa okcuaoB: MeTauioB [A - A rpynm, muaka, meau (I1) u sxenesa (11, I11). TTomy4eHne OKCHIOB METAIIIOB

4.7 XUMHUYECKHE CBOMCTBA OCHOBaHMI M aM(OTEpHBIX TMIAPOKCUIIOB (Ha MpUMEpe TMAPOKCHIIOB ATIOMUHHMS, jKeie3a, IMHKa). [lomydeHne ocHOBaHMH |
aM(OTEpHBIX THAPOKCHJIOB
4.8 OOmme XMMHUYECKHE CBOMCTBa KHCIIOT: XJOPOBOJOPOJHOW, CEpPOBOIOPOIHON, CEPHUCTOM, CEpHOW, a30THOH, (hocOpHOW, KPEMHHEBOH, YroJbHOM.
OcoOble XUMHYECKHE CBONCTBA KOHIIGHTPHPOBAHHOM CEpHOI 1 a30THOH KucnoT. [lomydenue Kucmor
4.9 OO0nme XMMUYEeCKUEe CBOMCTBA cpeqHuX coiel. [lomydenne comnei
4.10 [Nonyuenue, cobupaHue, paclo3HaBaHUE BOJIOPOAA, KUCIOPOIa, aMMHAKa, YIJIEKHCIIOTO Ia3a B 1a00paTopun
411 [Tonyuenne aMMuaka, CEpHOHM M a30THOM KUCJIOT B MpoMbInuieHHOCTH. O01ue crocoObl NONMy4YeHUs] METAJLIOB
4.12 ['eHeTHuecKas CBsI3b MEXK/Y KJIaCCAMH HEOPraHMYECKHX COSAMHEHUH
5 XUMHUYECKUE PeaKIuu
5.1 Knaccudukanms XuMHUUeckux peakiMid Mo pa3IMuHbIM IPU3HAKAM: 110 YUCITY M COCTaBy Y4acTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3¢ dexTy, mo
W3MEHECHHUIO CTEIICHEH OKHUCIICHHS XUMHUUECKUX DJIEMEHTOB
5.2 TemnoBoi 3¢ ekt XUMUYECKOH peakiiy, TePMOXUMHUUECKHE YpaBHEHUsI. JK30- M SHAOTEpPMHUUYECKHE peaklny. TepMOXUMHUYECKHE YPaBHEHHUS
5.3 OKHCIUTENHHO-BOCCTAHOBUTENbHBIE peakiud. OKHCINTETNM W BOCCTaHOBUTENH. [Ipollecchl OKHCIEHHS M BOCCTAHOBJICHHS. OJIEKTPOHHBIM OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM PeakIuu
5.4 Teopust 31ekTponuTH4ecKor aucconmanyy. KaTHOHBI, aHMOHBL. JJEKTPOJIMTHl W HEINNeKTponuThl. CuibHble M chabble 3nekTponuTbl. CreneHb
JMCCOLMALINN
5.5 Peaxuyy noHHoro oOMena. Y cloBHsi IPOTEKaHHs PeaKIMii HOHHOrO OOMeHa, TIOJTHBIE U COKPAIIICHHbIE HOHHBIC YPABHEHUS peaKiuii
6 XUMHs 1 OKpYXKaIoIas cpezia
6.1 BemiectBa 1 Marepuanbl B IIOBCEAHEBHOM XHM3HHM 4YellOBeKa. be3omacHoe MCIONb30BaHME BEIIECTB M XMMUYECKUX pEaKkUUid B J1a00paTopuu M OBITY.
[epBast moMoIb IpU XMMUYECKHX 0XKOTaX U OTPaBJICHUSAX
6.2 XUMHUYECKOe 3arpsA3HEHHE OKpY)Karomled cpenbl (KUCIOTHBIE NOXKAM, 3arps3HEHUE IIOYBBI, BO3IyXa M BOAOEMOB), CIOCOOBI €ro HpeNoTBpalIeHHs
[penenvHast nonyctumast konuenrpaips BemiectB ([1JIK). Ponp XumMumM B pelIeHHH SKOIOTMYECKUX HpoOJieM. YcuieHHe HMapHUKOBOro 3(dekra,
pa3pylieHHe 030HOBOI'O €105
6.3 [Tpumenenue cepsl, a3ota, Gpochopa, yriepoaa, KpeMHUSI U X COSIUHEHUH B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH M CEJILCKOM XO03sicTBe. [IpuMeneHne
METaJUIOB | CIUIAaBOB (CTajb, YYTyH, AIOPAIIOMHUHHI, OpoH3a) B ObITY M NPOMBILUICHHOCTH UX COoefUHEHUH. [IoHATHE 0 KOPPO3MH METaIoB, OCHOBHbIE
CIIOCOOBI 3aIIUTHI MX OT KOPPO3UH
6.4 [TpupoaHbIe HCTOYHHUKU YTIIEBOIOPOAOB (Yrolb, IPUPOAHBIN ra3, HedTh), IPOAYKTHI UX NepepadOTKH (OEH3HMH), X POJIb B OBITY U IIPOMBIIUICHHOCTH
6.5 [epBoHauanbHbIE TOHATHS 00 OPraHWYECKHUX BEIIECTBAX KaK O COCAMHEHMSX yriepona (MeTaH, 9TaH, STWIEH, alleTHIeH, 3TAHOJ, IJHIEPUH, YKCYCHAas
kucnora). IloHATHE 0 OGMONTOrMYECKH BaXKHBIX BEIIECTBAX: KUpPaX, OENKax, YIIEBOJAaX - M UX PO B KH3HU YEJIOBEKa
7 Pacuersr:
7.1 110 (opMyIIaM XUMHUYECKUX COSTMHEHHN
7.2 Macchl (MacCOBOI) IO pACTBOPEHHOT'O BEMIECTBA B PACTBOPE
7.3 110 XUMHIECKUM YPABHEHHSAM
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