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I[HosicHUTEILHASA 3aIIUCKA

[IporpaMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJI€Ha Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBanus, mnpexactaBieHHbIx B PI'OC OOO, a Takke Ha OCHOBE (enepaiabHON paboueit
InporpaMmbl BOCIIMTAHUSA U C y‘-IéTOM KOHICIIIWKU MPCTIoJaBaHUs yqe6H0r0 npeamMeTa «XuMus» B
oOpa3oBaTeNnbHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma o xumuu Ia€T NpeacTaBiIeHUE O LENsIX, OOIIel cTpaTeru 00ydeHus, BOCITUTaHUs
U pa3BUTHA OOYy4AIOIIMXCS CPEJCTBAMH Y4eOHOTO MpeaMeTa, YCTaHABIMBAeT 00s3aTelbHOE
MPEIMETHOE COJIepIKaHKE, IPEAYCMAaTPUBAET PACHIPECIICHHE €0 0 KilaccaM U CTPYKTYPHUPOBAHHUE 110
pasaciiaMm MU TEMaM HporpaMMbl IO XUMHUHM, OINPCACIIACT KOJMYCCTBCHHBIC MW KAaUCCTBCHHBLIC
XAPAKTCPUCTUKH COJACPIKAHHA, PCKOMCHAYCMYIO IIOCICAOBATCIIBHOCTD HM3YUYCHHA XUMHU C y‘-IéTOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaromuXxcs, ONpeAessieT BO3MOKHOCTH IPEAMEeTa Ui pealu3aiui TpeOOBaHUHN K
pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a Takke TPeOOBaHWI K pe3ynbraTaM OOy4YeHHs XUMHH Ha YpOBHE IleNieil M3ydeHHS
MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOM AEATEIBHOCTH 00YJaromerocss mo OCBOCHUIO
y4eOHOTO COJepKaHUSI.

OO0wmas xapakTepucTHKa Y4eOHOI0 nmpeamera

3HaHWE XWMHUHU CIY)KHT OCHOBOH st (pOopMHpOBaHUS MHUPOBO33PEHHUsT OOYUaIOMIErocs, €ro
MIPEJICTAaBICHU O MaTepUaJbHOM €IMHCTBE MHUpPA, BaXHYIO POJb UrparoT (opMUpyeMble XUMHUEH
MNpEACTAaBJICHUA O B3aMMOIIPEBPAIICHUAX JHCPIrunv U 00 OBOJIIOLMHK BEHICCTB B IPUPOJAC, O MYTAX
pelIeHns rII00aNbHBIX NPOoOJieM YCTOMYKMBOIO Pa3BUTHUS YEJIOBEUECTBA - CHIPHEBOM, SHEPTreTUUECKOH,
MTUIIEBOH U YKOJIOTHUYECKONW O€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHECHHSI.

N3ydenne xumuu:

— CHOCOOCTBYEeT peau3alliiii BO3MOXKHOCTEH IS caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

— BHOCHUT BKJaJ B (OPMHPOBAHHE MBIIIJICHUS M TBOPYECKUX CIMOCOOHOCTEH OOydaromuxcs,
HABBIKOB MX CAMOCTOSITEIBHON y4eOHOW JEATEILHOCTH, IKCIIEPUMEHTAIBHBIX U HCCIIEIOBATEIbCKAX
YMEHUH, HeOOXOMMBIX KaK B TIOBCEAHEBHOM KH3HH, TaK U B IPOPECCHOHATBHON e TETHHOCTH;

— 3HaKOMHT CO CIeUU(UKON HAYIHOTO MBIIUICHUS, 3aKIaIbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsia
Ha €IMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBIISICTCS OTBETCTBECHHBIM 3TArioM B ((POPMUPOBAHUU €CTECTBEHHO-
HAyYHOU TPAMOTHOCTH OO0YyJarOIIUXCS;

— cnocoOcTByeT (hOPMUPOBAHHIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K IIPUPOJIE, K YEJIOBEKY, BHOCHT CBOW BKJIQJl B AKOJIOTHUECKOE 00pa30BaHNEe 00yJatONIIXC .

JlaHHbIC HamNpaBliCHUS B OOYYECHUM XUMHUH OO0CCIIEYMBAIOTCS CHEIH(UKON CconepKaHus
y4eOHOTO TMpenMeTa, KOTOPBIH SIBISETCS IEJarorHYecKd aJalTHPOBAHHBIM OTpaKeHHEeM 0a30BOMU
HAyKW XMMUU Ha OTIPE/ICTIEHHOM dTare e€ pa3BUTHI.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0O0mero oOpa30BaHUS OPHEHTHUPOBAH Ha OCBOCHHE
00yYaroIMMUCS CHCTEMbl TICPBOHAYAIBHBIX IMOHITHHA XWMHH, OCHOB HEOPraHHUYECKOW XHMHUU U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TIOHSATHIH OPraHUYECKON XUMHUH.

CTpyKTypa coepikaHusi IPOTrpaMMBbI 10 XUMHUH c(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/1a
Kk ¢ m3ydeHuto. CoJepikaHuEe CKJIQJBIBACTCS W3 CHUCTEMbl TMOHATHH O XUMHYECKOM 3JIEMCHTE U
BEIIECTBE U CUCTEMbI TIOHATHI 0 XUMHUYECKOU peaknuu. O0e 3TH CHCTEMbI CTPYKTYPHO OPTaHU30BaHBI
M0 TMPHUHIMITY MOCIEI0BATENILHOTO Pa3BUTHUS 3HAHUNW HAa OCHOBE TEOPETHUECKHUX MPEACTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomuueckoro 3akoHa J[.M. MenpaeneeBa Kak OCHOBHOTO 3aKOHAa XUMHH; Y4EHHUS O
CTPOEHUH aTOMa U XUMHUYECKOH CBS3H;

— TMpeACTaBICHHUH 00 JIEKTPOIUTUYECKON TUCCOLMAIINY BEIIECTB B PACTBOPAX.

TeopeTndeckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKH TOJIYYCHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS TMOCIENOBATENLHO OT OJHOTO YPOBHS K APYTrOMY, BBITIOJHSS
GyHKIMH OOBSCHEHUS W TMPOTHO3UPOBAHUSI CBOMCTB, CTPOSHHUS U BO3MOXKHOCTEW MPAKTHYECKOTO
MIPUMEHECHHSI U TIOJTyYEHUSI U3y4aeMbIX BEIIECTB.



OcBoeHue MporpaMMsbl 10 XUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MTPEACTABICHUS O XUMUYECKOH
COCTaBJISIIOLLIEH HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW NPUPOJIbI, LIEHHOCTHOTO OTHOLLICHUS
K HAy4YHOMY 3HAHMIO U METOJaM II0O3HAaHMs B Hayke. V3yuyeHue XMMHUHU IPOUCXOIUT C NPUBICYCHUEM
3HaHUH U3 paHee U3yYeHHBIX Y4eOHBIX mpeaMeToB: «OKpyxaoumii Mupy, «buonorus. 5-7 kiaccs» u
«®Dusuka. 7 Kiacey.

[Ipu u3yyeHMH XMMHU TPOUCXOIUT (HOPMUPOBAHHME 3HAHUI OCHOB XMMHUYECKON HAayKH Kak
00JTaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTUYECKON AEATEIBHOCTH YeJOBEKa M KaK OIHOTO W3
KOMIIOHEHTOB MUPOBOW KYJBTYpHI. 3aada y4eOHOTO MpeAMEeTa COCTOUT B (DOPMUPOBAHHU CHCTEMBI
XUMHYECKUX 3HAHUWA - BOKHEUIMX (PAKTOB, TOHATHH, 3aKOHOB W TEOPETUYCCKHX ITOJIOXKCHHMA,
JOCTYIHBIX 000OIIEHNI MHPOBO33PEHUECKOI0 XapakTepa, Si3blka HayKH, B NMPUOOIIEHUH K HayYHBIM
METOJaM TO3HAHMS MPU U3YyYCHUU BEUIECTB M XMMHUYECKHX Peakuuid, B GOPMUPOBAHUH M PA3BUTUH
MO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B YU€OHO-TI03HABATEIHHON U Y4€OHO-HCCIIEA0BATEILCKOM
JeSITEIbHOCTH, OCBOCHUU PaBUJI 0€3011aCHOr0 0OpaleHHs C BELECTBAMU B [IOBCEHEBHON KU3HU.

esn n3yyeHust yaeOHOro npeamMera

[Ipy u3ydeHMH XuUMUU Ha YpPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHHsS Ba)XHOE 3HAUYEHUE
MPUOOPETH TaKUE LI, KakK:

— (QopMHpOBaHHWE WHTEIUICKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATUIO PEUIEHUH, CIOCOOHOM amanTHpOBaThCs K OBICTPO
MCHAIOIKUMCA YCIIOBHAM KXKU3HU,

— HalpaBJICHHOCTb OOy4YeHHs] Ha CHCTEeMaTH4ecKoe MpHOOIIeHHe OO0y4aromuxcsi K
CaMOCTOSITEJIbHOM TO3HABaTENbHOM NEATENbHOCTH, HAYYHBIM MeETOJaM MO3HaHUs, (OPMUPYIOIIUM
MOTHUBAIIUIO U Pa3BUTHUE CIIOCOOHOCTEH K XUMHUH,

— olecrieyeHre yCJIOBH, CIOCOOCTBYIOIIMX MNPHOOPETEHHI0 OOy4aromMMHCS — OTbITa
pPa3HOOOpa3HON JEATENHHOCTH, TO3HAHUS MW CaMOIIO3HAHMS, KIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHIIHI ), IMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBaHue 0O0mEeH (GYHKIMOHAIPHOW M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qyclie YMEHUN OOBSICHATH U OLICHHWBATH SIBJICHUS OKPYXAIOIIET0 MHpA, UCIOJIb3Yys 3HAHUS U OIBIT,
MOJIyYE€HHBIEC TPU U3YYEHUH XUMUHU, IPUMEHSTh UX MPHU PELIEHUHU MPo0sieM B MOBCEAHEBHON KU3HU U
TPYAOBOM NEATEIBHOCTH;

— (opmupoBanue y oOyyaroluxcs T'YMaHUCTHUYECKUX OTHOILIEHUM, MOHMMaHUs LEHHOCTU
XMUMHMYECKUX 3HAaHUHU JUIS BBRIPAOOTKU SKOJIOTMUECKHU 11€TIECO00pa3HOTO MOBEACHUS B ObITY U TPYAOBOM
NEeSITeNIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3JI0POBbS M OKPY>KaIOLIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBALIMM K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHUS O0IIEeYeIOBEYECKIX IIEHHOCTEH, TOTOBHOCTU K OCO3HaHHOMY BBIOOpY mpoduis u
HAIpPaBJICEHHOCTH JAJIbHEHUIIETO 00ydeHHUSI.

MecTo yueOHOro npeaMeTa B y4eOHOM IJIaHe
OO0mee ymncno yacoB Aisi U3yd4eHHUs XuMUU - 136 ydacoB: B 8 kiacce - 68 yacoB (2 yaca B
HeJeno), B 9 kiracce - 68 yacoB (2 yaca B HEZCIIO).

Ilnanupyembie pe3y/jibTaThl OCBOEHUS] Y4€OHOI0 NpeMeTa Ha YPOBHE OCHOBHOI'O

o011ero odopa3zoBaHus

HSy‘{eHI/IC XMMHUHU Ha YPOBHC OCHOBHOTIO 06I_HCFO 06pa30BaHI/I$I HalpaBJICHO Ha AJOCTHIKCHHUC
O6y‘{aIOH_II/IMI/IC${ JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U TPCIAMCETHLIX PE3YJIIbTATOB OCBOCHUA yqe6H0r0
npeamMeTa.

JInyHOCTHBIE pe3yJbTaTrbl OCBOCHHA IIPOTrpaMMbl  OCHOBHOTIO 061_[161"0 06p330BaHI/ISI
JOCTUT'aOTCA B XOJC O6y‘leHI/I$I XUMHHU B €OAHUHCTBC y‘Ie6H0ﬁ U BOCIIMTATEIbHOM ACATCIBbHOCTU B
COOTBETCTBUH C TPAAWUIIUOHHBIMH pOCCHfICKHMH COOUOKYJIIBTYPHBIMH H AOYXOBHO-HPABCTBCHHBIMU
HCHHOCTSAMMU, IIPUHATBIMU B O6IJ_[CCTB6 npaBWJIaMH U HOpMaMH TIIOBCACHHUA U CHOCO6CTBYI-0T
nponeccamMm CaMOIIO3HaHUsA, CAMOPAa3BUTUA U COLTMATIU3alluN OGy‘IaIOIJ_II/IXC}I.



JIMYHOCTHBIE PE3yAbTAThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIINXCA PYKOBOJICTBOBATHCS CHCTEMOMN
IIO3UTUBHBIX LIEHHOCTHBIX OPUEHTAlMi U PaCIIMPEHHUE ONbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM
YUCJIE B YACTH:

1) maTpPUOTHUYECKOTO BOCIHTAHHMS:

2)

3)

4)

5)

IIEHHOCTHOIO OTHOLIEHUA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HayYHOMY HACJICAHUIO, TIOHUMAaHUA 3HAYCHUA XUMHYECKON HAayKH B )KU3HHU COBPCMCHHOT'O
oOmiecTBa, CHOCOOHOCTH BJAJIETh JOCTOBEpHOW HMHQOpMAIMeid O MepeaoBbIX
AOCTMIKCHUAX U OTKPBITUAX MHpOBOﬁ M OTCUECTBECHHOM XUMHUH, 3aMHTCPECOBAHHOCTHU B
HAyYHBIX 3HAHUIX 00 YCTpOICTBE MHpa U OOIIECTBA;

TpaXXJaHCKOT'O BOCIIUTAHUA:

OpeACTaBJICHUA O COLOUAJIBHBIX HOPMax H IIpaBUWJIaX MCKIMYHOCTHBIX OTHONICHUH B
KOJUICKTHBE, KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Y4eOHO-
HCCIEA0BATEIIbCKOM, TBOPYECKOW M JAPYrHX BHJAAX [JEATEIbHOCTH, T'OTOBHOCTH K
pa3HooOpa3HOM  COBMECTHON  JESATENbHOCTM  HpPU  BBIMNOJHEHHMM  y4YEOHBIX,
IO3HAaBATCIbHBIX 3a4a4, BBIIIOJHCHUU XUMHWYCCKUX SKCIICPUMCHTOB, CO3AaHUN y‘Ie6HI>IX
MIPOEKTOB, CTPEMJIEHHS K B3aUMOINOHMMAaHHWIO M B3aUMOIIOMOIIM B IIpOLECCE 3TOMU
y4eOHOU JeATEeTbHOCTH, TOTOBHOCTH OIEHHWBATh CBOE IMOBEICHHUE U TOCTYIKH CBOUX
TOBapHHICﬁ C TMO3WIUKN HPABCTBCHHBLIX MW IIPaBOBBIX HOPM C y‘IéTOM OCO3HaHuA
IIOCJIEACTBUM IIOCTYIIKOB;

IEHHOCTHU HAYYHOT'O ITO3HAHUA:

MHPOBO33PEHUECKUX  MPEACTAaBICHUNM O BEIIECTBE M  XUMHUYECKOM  peaKlMH,
COOTBGTCTBy}OIIII/IX COBpeMCHHOMy ypOBHIO pa3BI/ITI/ISI HaYKI/I 1 COCTaBJIAOIINX OCHOBy
JUIs TIOHMMAaHHUS CYIIHOCTHM HAay4yHOM KapTHUHBI MHUpA, NPEACTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX YeJIOBEKa C MPUPOTHOU CPEIOH, O
pOJ'II/I XUMHUHA B ITOBHAHUHN OTUX SaKOHOMepHOCTeﬁ;

MMO3HABATEIHHBIX MOTHBOB, HANPABJICHHBIX Ha IOJYYCHHE HOBBIX 3HAHHMKA IO XUMHH,
HEOOXOUMBIX JUTsl 00BSICHEHUS HAOTIOaeMBIX TTPOIIECCOB U SIBJICHUH;

MMO3HABATENHHOW, MHPOPMAIIMOHHON W YNUTATEIbCKOW KYJIbTYpPhI, B TOM YHCJIC€ HaBBIKOB
CaMOCTOSITEIPHOW paboOThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEpPaTypoOH,
JTOCTYITHBIMH TEXHHUYECKUMU CPEeJICTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeca K 00yYEHHUIO U MO3HAHUIO0, JTI0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUIO, MTPOCKTHOM M HCCIEAOBATEIBCKON MEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAPABJICHHOCTU U YPOBHS 00yUYCHUS B JTATbHEHIIIEM;

(hopMHUpOBaHUSI KYJIBTYPbI 3/J0POBBSI:

OCO3HAHUS IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKH Ha 3[I0pOBBIA 00pa3 >KU3HHU, OCO3HAHMSA MOCIEACTBUI U HEMPUATHUS BPEIHBIX
NpuBBIUEK  (YyMOTpeOJieHHsT  alKOTroJis, HapKOTUKOB, KYPEHHs), HEO0OXOIUMOCTU
coOnrofeHns mpaBmil 0€30MacHOCTH IpHU OOpallleHUH ¢ XMMUYECKUMHU BEIIECTBAMU B
OBITY U pearbHOM KU3HU;

TPyYAOBOI'O BOCIIUTAHUA:

MHTEpeca K MPaKTUYECKOMY U3YUYeHHIO Tpodeccuii U Tpyaa pa3inyHOro poja, YBaKEeHUE
K TPYyIy U pe3ylbTaTaM TPYAOBOW JESITENbHOCTH, B TOM YHCIIE Ha OCHOBE IMPUMEHEHUS
MpPEeIMETHBIX 3HAaHWI MO0 XUMHH, OCO3HAHHOTO BHIOOpA WHAMBUAYAJIBHON TPaeKTOPUU
MPOJIOJKEHHS] 00pa30oBaHUs ¢ Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTU K XHUMHUH,
OOLIECTBEHHBIX ~ MHTEPECOB M  NOTPEOHOCTEW, YCHEmHON MnpodeccuoHaIbHON
NEeSITeNbHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJalTHPOBATHCS B
npoeccuoHaIbHOU cpesie;

6) OKOJIOTHYCCKOT'O BOCIIMTAHU !

9KOJIOTHYECKH IeecO00pa3HOro OTHOMIIEHHS] K MPHUPOJE KaK HCTOYHHMKY >KH3HU Ha
3emiie, OCHOBE €€ CYIEeCTBOBAaHHUSA, TOHMMaHHUs IIEHHOCTH 3J0POBOTO M 0E30MacHOTO
oOpa3a JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUYECKOMY H
TICUXUYECKOMY 3J0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOACHHUS TpaBHI 0e30TacHOTO
MOBEACHUS MPHU paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYAIUSIX, YTPOKAIOIIUX 3OPOBBIO U
JKU3HU JTIOACH;



— CHocoOHOCTH TMPHUMEHSATh 3HAHUS, MOJydaeMble NPU H3YYCHUU XUMHH, JJISI PELICHHS
3a/1a4, CBSA3AHHBIX C OKpYXKaroUled NPUPOAHOM CpEeAOW, IOBBIILICHHUS YPOBHS
HKOJIOTUYECKOH KYJIbTYpPbI, OCO3HAHUSA ITI00ATBHOTO XapaKTepa IKOJOTHIECKUX MpooieM
U IIyTel X peleHusl HOCPEACTBOM METOJI0B XUMUM;

— DKOJIOTMYECKOI'O MBIIIJIEHUS, YMEHHUS pPYKOBOJCTBOBATbCS MM B I103HABATEJIbHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

MeranpeamMeTrHble pe3yJabTarbl. B cocTaBe MeTanpeAMETHBIX pEe3ylbTaTOB BbIJEISAIOT
3HaYMMBbIe JUIsI (JOPMHUPOBAHUS MHPOBO33PEHUS OOIIEHAYYHBbIC MOHITHSA (3aKOH, TEOPHS, MMPHHIIMII,
runoresa, Gakrt, cucrema, Mpolecc, SKCIEPUMEHT U JIPYTroe€.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO -
Hay4yHBIX Y4YEOHBIX IpeaMeTax W MO3BOJIAIOT HAa OCHOBE 3HAHWM M3 3TUX IpeaIMeTOB (HOPMHUPOBATH
MIPEJICTAaBICHUE O LEJIOCTHOW HAydyHOW KapTUHE MHUpPA, U YHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUS
(mo3HaBaTenpHBIE, KOMMYHUKATHBHBIC, PETYISATHBHBIE), KOTOphIe oOecmeynBaroT (GopMUpOBaHHE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYHIECTBJICHHIO Y4€OHON JEsITeNbHOCTH.
MertanpeaMeTHble pe3yabTaThl OCBOEHHUS 0O0pa30BATEIbHOW MpPOrpaMMbl MO XUMHUHU OTPAXKAKOT
OBJIaJIEHUE YHUBEPCAIbHBIMU [T03HABATEILHBIMU JIEHCTBUSAMU, B TOM YHCJIE:

0azoevle n02uuecKkue oelcmeus:

— yMEHME HMCIOJIb30BaTh NPUEMBI JJOTMUECKOTO MBIIIJIEHHS IIPU OCBOCHUU 3HAHUI: PaCKphIBATh
CMBICTT XUMUYECKUX MOHATUN (BBIIEIATh UX XapaKTEepHbIE MPU3HAKU, YCTAaHABIMBATh B3aUMOCBSA3H C
JIPYTMMHU TIOHATHSAMU), UCHOJb30BaTh MOHATHS Al OOBSICHEHMS] OTIENIbHBIX (PAaKTOB U SIBJICHUH,
BBIOMpATh OCHOBAHMSI W KPUTEPUHM JUId KIACCU(PHUKAIMM XUMHYECKHX BEIIECTB M XHUMHUYECKHX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH H3Yy4€HUs, CTPOUTH
JIOTUYECKHE PpACCyKIEHHUS (MHAYKTUBHBIE, AEAYyKTHUBHBIC, 10 AHAJIOTHM), IMPOBOAMUTH BBIBOABI U
3aKITIOUEHUS;

— yMEHHE MPHUMEHSTh B MPOLECCe IMO3HAHUS MOHATHS (IIPEIMETHbIE M MeETallpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, UCHOJIb3yeMble B XHMHH, NPeoOpa3OBbIBaTh ILIHPOKO
IPUMEHSEMbIE B XHMHUHM MOJICJIbHBIE NPEACTaBICHUS - XUMHUYECKUI 3HaK (CHMBOJI 3JIEMEHTa),
XuUMu4eckas (popMysia U ypaBHEHHE XMMHMUYECKOW PEAKLMU - IPU PELICHUH y4eOHO-I03HaBaTEIbHbIX
3a1a4, ¢ y4€TOM 3THUX MOJCIBHBIX NPEICTABICHHUN BBIABIATH M XapaKTEPU30BaThb CYLICCTBCHHBIC
IPU3HAKY U3Y4aeMbIX OOBEKTOB - XMMHUYECKUX BEIIECTB M XUMHUUYECKUX pEaKluil, BHIABIATH 00IIME
3aKOHOMEPHOCTH, NPUYMHHO-CIECACTBEHHBIE CBA3M M INPOTHBOPEYMsS B M3y4aeMBIX IpoLeccax MU
SBJICHUSAX;

0azoevle uccinedosamenvcKue 0elcCmeust:

— YMEHHME UCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA ITI03HAHHUS, & TAKKE
B KayecTBE OCHOBBI Il (DOPMHUPOBAHMS TMIIOTE3bl IO IPOBEPKE IPABUIBHOCTH BbICKa3bIBAEMBIX
CY)KJICHUH;

— npuoOpeTeHHe OIblTa IO IUIAHUPOBAHHMIO, OPraHM3allud U IPOBEJCHUI0 YYEHHUYECKUX
HKCIIEPUMEHTOB: yMEHHE HaOII0/JaTh 3a XOJOM IpOLEcca, CAMOCTOSITEIbHO INPOrHO3UPOBATH €ro
pe3ynbTar, (opMyaupoBaTh OO0OOIIEHMS M BBIBOABI 10 pe3yJabTaTaM IPOBEAEHHOIO OIIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe;

paooma c ungopmayueii:

— yMeHHe BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALUIO pa3IMYHBIX BUJOB U
¢dopM mpexacTaBiEHUs, IOJY4aeMyH0 M3 pa3HbIX HCTOYHMKOB (Hay4yHO- MOMYJIspHAs JMTEparypa
XMMUYECKOTO COJIep’KaHMs, CHpaBOYHbIE IMocoOus, pecypcbl MHTepHeTa), KpUTUYECKU OLIEHUBATh
IIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAILIHIO;

— YMEHHE IPUMEHATh pa3jInYHbIe METOJAbI U 3aIpOChl IIPU MOUCKE U 0TOOpe MHpOpMALUK U
COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOJUMBIX JUIS BBINOJHEHUS Y4eOHBIX M IO3HABaTEIbHBIX 3ajay
ONpENeNEHHOTO THMA, MPUOOpETeHHE OIblTa B O0JACTH HCHOJb30BaHUSA HHPOPMALUOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOM AKTMBHOI'O HCIOJIB30BAHUS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANBbHYIO (POpMY MpencTaBieHUus] HHPOpPMALUU
U WUTIOCTPUPOBATh pEIIaeMble 3aJlaud HECJIOKHBIMU CXE€MaMHM, JuarpamMMamu, ApYTMMH (GopmaMu
rpaduKu 1 UX KOMOMHALUAMY;

— YMEHHE WCIOJIb30BaTh M aHAJIM3UPOBaTh B TIpoliecce YU4eOHOH M HCCIIe0BaTENbCKOM
NEeATeNbHOCTH MH(OPMAIUIO O BIUSHUM MPOMBIIIICHHOCTH, CEbCKOTO XO3AHCTBA M TpaHCIOpTa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHOU CpEebl;



VY oOyuyaromerocss OyayT chOpMUPOBaHBI CIEAYIOIIME YHHBEpPCAIbHBIE KOMMYHUKAaTHBHBIC
JICUCTBUA:

— yMEHHE 33/1aBaTh BOMPOCHI (B X0JIe Auanora u (Win) JUCKYCCUH) TI0 CYIIECTBY 00CYKIaeMO
TEMBI, (POPMYIUPOBATH CBOU NPEUIOKECHUS OTHOCUTEIILHO BBITIOJIHEHUS TIPEIOKCHHON 3a1a4u;

— MPUOOPETEHUE OMBITA MPE3CHTAIUU PE3yIbTATOB BBIMOJTHCHHUS XUMUYECKOTO IKCTIICPUMEHTA
(JtabopaTopHOTO OTBITA, JTAOOPATOPHON pPabOTHI MO HCCICIOBAHUIO CBOWCTB BEMIECTB, Y4€OHOTO
IIPOEKTA);

— 3aMHTEPECOBAHHOCTH B~ COBMECTHOM  CO  CBEPCTHUKAMU  IIO3HABaTEIbHOH U
MCCIIEI0BATENILCKOM AEATENBHOCTH MPH PEUICHUH BO3HMKAIONIUX MPOOJIEM Ha OCHOBE yuéTa OoOmmx
WHTEPECOB M COTJIACOBAHMS MMO3UIMK (0OCYXIEHHs, OOMEH MHCHHSMH, «MO3TOBBIC IIITYPMBIY,
KOOpJIMHAITUS COBMECTHBIX JICHCTBUH, ONpECIICHNE KPUTCPUEB TI0 OICHKE KAa4eCTBA BBHITIOJTHCHHON
paboThI U Apyrue);

VY olGyuatomnierocst OyayT copMHpPOBAHBI CIEIyIONNE YHUBEPCATbHBIC PEryIATUBHBIC ACHCTBUS:

— YMEHHME CaMOCTOSTEIbHO ONPENENATh LENU JAEATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M MPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO NIEATEIHLHOCTH, BHIOMpaATh Haubosee
a¢hdexTuBHBIE CMOCOOBI pelieHusT yYeOHBIX M TTO3HABATENBHBIX 3314, CAMOCTOSITEIHHO COCTABIISATh
WA KOPPEKTUPOBATh NPEMAJIOKEHHBIA ANTOPUTM ACHCTBUN MPH BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIyUYEHUsT HOBBIX 3HAHWK 00 W3yJ4aeMbIX OOBEKTaX - BENIECTBAX U PEaKIHsIX, OIECHUBATH
COOTBETCTBUE MOJIYYEHHOIO Pe3yiIbTaTa 3asiBJICHHOMN LENH;

— YMEHHE HUCIIOJB30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIIOBUH 3aJJaHUH.

IIpenmeTHble pe3yabTaTbl OCBOCHUS NMPOrpaMMbl MO XUMHUH Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHwUsI.

B cocraBe mpeAMETHBIX pe3yIbTaTOB TI0 OCBOCHHIO  0O0S3aTENBHOTO  COJEPIKAHMS,
YCTQHOBIIEHHOTO  JaHHOW  ¢enepainpbHOH  pabodell  mporpaMMoi,  BBIACTSIOT:  OCBOCHHBIC
00yJaroIMMUCs HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUH, BUJIBI IEITEILHOCTH TI0 TOJTYYCHHUIO
HOBOTO 3HAHWs, €r0 WHTEPIPETAIlH, MPEOOPa30BAHUI0 M NMPUMEHEHHIO B PAa3JIMYHBIX YUEOHBIX H
HOBBIX CUTYaIIUAX.

K xonmy oOydyeHuss B 8 KkJjacce y oOydwaromerocss Oyay chOpMUPOBaHBI CIEAYIONINE
MIPEMETHBIC PE3YJILTATHI TI0 XUMUU:

— PAacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHSTHIA: aTOM, MOJIEKYlTa, XUMHUYECKUH
AIIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OTHOPOTHAs H HEOIHOPOJHAs),
BaJICHTHOCTh, OTHOCHTEJbHAs aTOMHAash M MOJICKYJsIpHAsT Macca, KOJHYECTBO BEIIECTBA, MOJIb,
MOJIIpDHAs Macca, MaccoBasi JIOJIs XUMUYECKOTO AJIEMEHTa B COCAMHEHUH, MOJIIPHBIN 00BEM, OKCHII,
KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHUIIATEIBHOCTD, CTEIICHh OKHCICHHS, XHMUYECKas peaKius,
KiIaccu(UKanus peaklui: peaKkud COCAWHEHHS, PEaKIMH pa3JIoKCHHUs, PEaKIUU 3aMeIICHUS,
peaknuu OOMEHa, 9K30- M IHIOTEPMHUECKHE PEaKIMH, TEIUIOBOH 3((deKT peakiuu, sIpo aroma,
AJIEKTPOHHBIA CJIOW aTroMa, aroMHas OpOWTallb, PaguyC aTOMa, XMMHYECKas CBs3b, MOJSIpHAs W
HETOoJIsIpHAsT KOBAJCHTHAsl CBs3b, WOHHAs CBs3b, MOH, KATHOH, aHWOH, PAcTBOP, MaccoBas OIS
BellecTBa (MPOIEHTHAS KOHIIEHTPAIHSI) B PAaCTBOPE;

— WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMUYECKUX MOHATHHA U MPUMEHSTh 3TH MOHSATHUS
MIPU OTMCAHWH BEIIECTB M UX MTPEBPAIlICHUIA;

— WCIMOJIBb30BaTh XMUMUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHUs (HOpMYs BEIIECTB U ypaBHEHUH
XUMUYECKUX PEAKIIHIA;

— ONpeNeNsTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSX, CTETIEHb OKUCICHHS
JJIIEMEHTOB B OHHApHBIX COEAMHEHUSAX, MPHHAJISKHOCTh BEHIECTB K OMNPEAEIEHHOMY KIaccy
coenuHeHU Mo (opmynaMm, BUJ XUMHYECKOW CBS3M (KOBAJIEHTHAas W MOHHAs) B HEOPraHMYECKUX
COEIMHEHUSX;

— packpbeiBath cmbicn [lepuonmyeckoro 3akona J[.M. MenneneeBa: JeMOHCTPHUPOBATH
MOHUMAaHKUE TMEePHUOIUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHUX JIIEMEHTOB OT WX IOJOXEHHUS B
[leproguveckoii cucTeMe, 3aKOHOB COXPaHEHHs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HUs, 3aKOHa ABOTagpo, OIMCHIBATh M XapaKTepH30BaTh TaOMHUHYIO (opMy
[leproguveckoli CUCTEMbl XMMHYECKHX JJI€MEHTOB: pa3inuaTh MOHATHS «TJaBHas moarpymnma (A-
rpynmna)» u «mnobounas mnoarpynma (b-rpynma)», mamble W OONBIIME TMEPUOJBI, COOTHOCHUTH



0003HaYeHMsI, KOTOpbIe UMEIOTCS B Tabmuie «llepuoanueckas cucreMa xumudeckux snemenTos J[.U.
MenzeneeBay ¢ YUCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U
3apsia sapa, oolIee YICio IIEKTPOHOB U paclpeieIeHHUE X 110 AJIEKTPOHHBIM CII0SIM);

— KJIacCU(UIMPOBATh XWMUYECKHE OJIIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuu (TI0 YUCITy U COCTaBy yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY YD EKTY);

— XapaxkTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIAcCOB,
MOATBEPK/Iasi ONMCAHWE IpPUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHUHM COOTBETCTBYIOLIUX XUMHUYECKHX
peaKuuii;

— IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTM OT HX KAaue€CTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IPEBPALLIEHUI B PA3JIMYHBIX YCIOBUIX;

— BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO Macchl BEILLIECTB, MAaCCOBYIO JIOJIIO
XMUMHMUYECKOTO JIEMEHTA 10 (OpMYJI€ COETUHEHHS], MAaCCOBYIO JOJII0 BELIECTBA B PaCTBOPE, MPOBOIUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKOM peakluu;

— MPUMEHSATh OCHOBHBIE ONEpPAlMU MBICIUTEIBHON JI€ATENbHOCTH - aHajlu3 M CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHUCTEMAaTU3aluI0, KiIacCU(UKAIUIO, BBISIBICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBsI3€M - U1 M3Y4YEHMsI CBOWMCTB BELECTB M XUMHUYECKHX DPEaKIHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUS - Ha0JII0JIeHUE, U3MEPEHNE, MOICIINPOBAHNE, IKCIIEPUMEHT (peanbHbIN U MBICIIEHHBIH);

— cJeloBaTh MpaBUJIaM MOJIb30BaHUS XUMHUYECKON NOCYA0N U TaOOpaTOPHBIM 000PYAOBAHUEM,
a TaKKe MpaBWiaM OOpalleHHs] C BELECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH I10 BBIMOJIHEHHIO
71a00pPaTOPHBIX XMMUYECKUX OTIBITOB 10 MOJYYEHUIO U COOMPaHMIO ra3000pa3HbIX BEUIECTB (BOJIOpOIa
U KHCJIOpOJa), TNPUTOTOBJIEHHWIO PAcCTBOPOB C OMNpeAeNEHHOM MaccoBOil oyiell pacTBOPEHHOTO
BEIECTBA, IUIAHUPOBATh M MPOBOJAUTH XUMHUYECKHE HKCHEPHUMEHTHI MO PACIO3HABAHUIO PAaCTBOPOB
eI04Yel U KUCTIOT C MMOMOTIBI0 HHIUKATOPOB (JTaKMYyC, GeHONPTAICHH, METHIIOPAHXK U JIPYTHE).

K xonmy oOyduernuss B 9 kJjacce y oOydatomerocss Oyay chOpMHUPOBAHBI CIEAYIONINE
MpeIMETHBIE PE3YIbTAThl IO XUMHHU:

— packpblBaTh CMBICI OCHOBHBIX XHMHMUYECKUX TIIOHSATHUH: XUMHUYECKHI JJIEMEHT, aroM,
MOJIEKYJa, MOH, KaTHOH, AaHWOH, TMPOCTOE BEIIECTBO, CJOXKHOE BEUIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATELHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peaKIlus, XUMUYEeCKasi CBS3b, TEIIOBOM
a¢dexT peakuu, MOJIb, MOJISIPHBIH  00BEM, pacTBOP, AJNEKTPOJHUTHI, HEIJIEKTPOJIHUTHI,
AIIEKTPOJIUTUYECKAs IUCCOIHALIMS, PEAKIIUU HOHHOTO 0OMEHa, KaTaJu3aTop, XMUMUYECKOe paBHOBECHE,
oOpatuMble U HEOOpaTUMbIE pPEaKLUHUH, OKHCIUTEIbHO-BOCCTAHOBHUTENbHbBIE PEAKIMH, OKHCIUTEINb,
BOCCTaHOBUTEJb, OKHCIIEHHE W BOCCTAaHOBJIEHHUE, aJUIOTPOIUs, aM(POTEPHOCTb, XUMHUYECKas CBS3b
(KoBasieHTHAsi, MOHHAs, METAJUIMYECKasi), KpUCTaUInYecKasi pemeéTka, KOppo3usi METAJIOB, CIUIABBI,
CKOPOCTh XUMUYECKOW peakiuu, npeaenbHo pomyctumas konnentpanus [1/IK Bemectsa;

— WJUTIOCTPUPOBATH B3aHMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN M MPUMEHSTH 3TH MOHSATHS
[P OMMCAHUH BELLIECTB U UX MPEBPAIICHUI;

— HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISl COCTaBJICHHUS (OpPMYN BEIIECTB M ypaBHEHUI
XUMHYECKUX PEaKLIU;

— ONpeleNsTh BaJCHTHOCTh M CTENEHb OKHCIECHUS XUMHUYECKHX JJIEMEHTOB B COCAMHEHUSIX
pPa3IMYHOTO COCTaBa, MPUHAMICHKHOCTh BEUIECTB K OMNPENCIEHHOMY KIACCy COCOUHEHHH IO
dbopmynam, BUA XUMHUYECKON CBSI3M (KOBAJICHTHAs, MOHHAs, METa/NIMYecKas) B HEOPraHHMYECKUX
COCIMHEHUSX, 3apsj HOHa IO XHUMHUYECKOH Qopmyne, XapakTep cpeAbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PeIIETKH KOHKPETHOTO BEIIECTBA;

— packpbiBath cMmbich llepuoanueckoro 3akona [I.M. MenpaeneeBa u JE€MOHCTPUPOBATH €rO
NOHMMaHHUe: ONUCHIBaTh M XapakTepu3oBaTh TabmuuHyo ¢Gopmy Ileprmoauueckoil cucrembl
XUMHUYECKUX DIEMEHTOB: pa3iuyaTh TOHSATUS «TJaBHas moarpymmna (A-rpymma)y U «noOodHas
noarpynna (b-rpynmna)», mansie 1 00JIbIIME NEPUO/IBI, COOTHOCUTH 0003HAYEHMS, KOTOPbIE HUMEIOTCS B
MepHOIUYEeCKON TabiuIle, C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHUS aTOMOB XHMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsij A1pa, o0llee YUCIIO IEKTPOHOB U PACHpEeNeHHE UX MO 3JIEKTPOHHBIM
CIIOSIM), OOBSACHATH OOIIKE 3aKOHOMEPHOCTH B W3MEHEHHMM CBOMCTB 3JIEMEHTOB U MX COEJUHEHUH B
npeenax MaJblX MEPUOJOB U IIaBHBIX MOATPYII ¢ YIETOM CTPOEHUS UX aTOMOB;

— KJacCU(UIMPOBaTh XUMUYECKHE DIIEMEHThI, HEOPraHMYeCKHE BElIeCTBa, XUMHUYECKUE
peakuuu (MO YUCIY M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, 1o
M3MEHEHHIO CTENIeHEH OKUCIICHUSI XUMUUECKUX JIEMEHTOB);



— XapaxkTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUIECKHEe XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIOXHBIX BEILECTB, NOATBEP)KJasi ONMCAHWE NPHUMEpPaMH MOJIEKYJISPHBIX U HOHHBIX YypaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

— COCTaBJISITb YPAaBHEHUS DIIEKTPOJIMTUYECKOW JUCCOLMALMU KHUCIOT, ILIEJI0YEH U COJIEH,
MOJIHBIE W  COKpalI€HHBIE YpAaBHEHHsI pEaKUUil HOHHOrO OOMEHa, YpaBHEHHUS pPEaKLui,
MTOATBEPXKIAOLIUX CYIIECTBOBAHUE M'EHETUUECKOM CBSI3U MEX/1y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

— packpblBaTh  CYIIHOCTb  OKHCIIUTEJIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUHl  IOCpPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEeaKuil;

— IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOEHMS, BO3MOKHOCTH
MIPOTEKAHUS XMMUUYECKUX MPEBPAILEHUI B PA3INYHBIX YCIOBHUSAX;

— BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIIO
XMMHMUYECKOTO 3JIEMEHTA 110 (OpMyJie COETMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B pPaCTBOPE, IPOBOAUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOU peakluu;

— coOmoaTh NMpaBuia MOJIb30BAHUS XMMHUECKOH Mocy 101 U 1abopaTopHbIM 000pYIOBaHUEM,
a TaKkKe MpaBuiia OOpaleHHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMU IO BBIIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB IO MOJYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa
U YIIJIEKHUCIIOTO Ta3a);

— MPOBOJUTH PEAKIMH, MOATBEP)KIAIOIMIME KAaueCTBEHHBI COCTAaB pA3JIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUIOPOMHI-, HOIUI-, KapOoHAT-, ¢ocdaT-, CUIMKaT-, cyabdar-,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUSI U HMOHBI M3YYEHHBIX METa/JIOB, MPHUCYTCTBYIOLIUE B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

— MPUMEHSATh OCHOBHBIE ONEpPAlMU MBICIUTEIBHON NIEeATENbHOCTH - aHalu3 M CHUHTE3,
CpaBHEHME, OOOOIIEHUE, CHUCTEMATH3alMIO, BBIABIEHHWE NPUYMHHO-CIEACTBEHHBIX CBsI3eM - A
W3Y4YEHHs CBOWCTB BEIIECTB U XMMHMUYECKUX PEaKIUd, €CTEeCTBEHHO-HAy4YHbIE METOJbl MO3HAHUS -
HabI0IeHNe, U3MEPEHNE, MOJICIMPOBaHNE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIH).

IIpoBepsiemble TPeOGOBAHUA K Pe3yJabTATaM O0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

(8 xka1ace)
Kon IIpoBepsieMble IpeAMeTHbIE Pe3yJdbTAThl 0CBOCHHUSI OCHOBHOM 00pa3oBaTe1bHOI
NpoBepPsieMoro NPOrpamMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 ITo Teme: "[lepBoHAYATEHBIE XUMUYECKUE TTOHITHS"

11 PacKphIBATH CMBICT OCHOBHBIX XUMHYECKHUX ITOHITUH: aTOM, MOJIEKY/a, XUMUYECKUH
3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh (OQHOPOIHASI U HEOAHOPOAHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJISIPHAsl Macca, KOJIMYECTBO BEILIECTRa,
MOJIb, MOJISIPHAsI Macca, MaccoBasl A0JIsI XUMHUYECKOT 0 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIIN
00beM, XMMHYECKas PeaKIysl, KIacCupUKauus PeaKui: peakuy COeANHEHNS, PeaKn
Pa3IoKeHHs, PeaKLMH 3aMELEeHNUs, PEaKIUU 0OMEeHa, 9K30- U 3HIOTEPMUUIECKUE PEAKIIHH,
TeroBoi A (EeKT peakinu, pacTBOP, MACCOBAas OJISI BeecTBa (TIPOIICHTHAS
KOHIIGHTpAIWs) B PacTBOpe

1.2 WUTIOCTPUPOBATEH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUI U IPUMEHATH 3TH HOHATHS
IIPY ONMCAHUU BELIECTB U UX MPEBPALLIECHHUHA

13 HCIOJIB30BaTh XMMHUYECKYIO CUMBOJIUKY ULl COCTaBIICHUS (POPMYJI BELIECTB M YpaBHEHUI
XUMUYECKUX pEaKLHi

14 PacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHsI MACChHI BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HHsI, 3aKOHa ABOTrapo

15 OIIPEENSTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECNMHEHUSX

16 KJ1accu(pUIMPOBATH XMMUYECKUE PEAKLIUHU (110 YHCITY M COCTABY YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, 10 TEMIOBOMY 3P QeKTy)

1.7 BBIUUCIIAITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEILIECTB

1.8 BBIUUCIIATH MACCOBYIO JIOJII0 XUMHUYECKOT'0 3JIEMEHTa 10 (opMyJie COeTMHEeHNS,

19 BBIUMCIISITH MACCOBYIO JIOJIO BEILIECTBA B PACTBOpE




1.10

MPUMEHSITh €CTECTBEHHO-HAYYHbIE METOABI MO3HAHUSA - HAOJIOICHHUE, U3MEPEHUE,
MOJIETTUPOBaHNE, SKCIIEPUMEHT (peasbHbIA U MBICTICHHBIH )

ITo Teme: "Baxkueliue npecTaBUTENN HEOPTAHUYECKUX BEIIECTB"

2.1

PaCKpbIBaThL CMBICII OCHOBHBIX XUMHNYCCKUX MMOHSTHH: OKCH I, KHUCJI0Ta, OCHOBAaHHUE, COJIb

2.2

ONPENeNSATh TPUHAUISKHOCTh BEIIECTB K OMPEISTICHHOMY KJIacCy COSITMHEHHHN 110
¢dbopmynam

2.3

KJIEICCI/I(bI/IHI/IpOBaTB HCEOPraHMYCCKHUEC BCIICCTBA

2.4

XapaKTepr30BaTh (OMUCHIBATH) OOIIME XUMHUYECKIE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MIOATBEPXkKAsi ONMCAHKUE ITPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHHI COOTBETCTBYIOIINX
XUMUYECKUX PEaKLUM

2.5

MMPOrHo3nupoBaTh CBOIMCTBa BC€HICCTB B 3aBUCHMMOCTH OT UX KAYCCTBCHHOI'O COCTaBa,
BO3MOKHOCTHU MMPOTCKAHUA XUMHUYCCKUX HpeBpaHleHI/Iﬁ B pa3JIM4YHbIX YCIOBUAX

2.6

CIIE/IOBATh MPaBUIIAM TOJIb30BAHUSI XUMHUYECKOH MOCYI0H U 1ab0paTOpHBIM
000py/IoBaHHEM, a TAKXKe MPaBUIaM OOpAIICHHs C BEECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH 110 BBIITOTHEHUIO TAO0OPaTOPHBIX XUMHUYECKUX OMBITOB IO IMOIYYEHUIO U
coOMpaHHIo Ta3000pa3HbIX BElIECTB (BOJOPOa U KHCIOPOa), TPUTOTOBIICHHIO PACTBOPOB
C OMpe/IeIEHHON MacCOBOM J0JI€ll pacCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh U MPOBOJIUTH
XUMHYECKHE 3KCTIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB ILEIOUE M KUCIIOT € TIOMOIIBIO
WHAUKATOPOB (J1aKMyc, (eHON(TaNIEeHH, METUIIOPAHXK U IPYTHE)

2.7

IIPOBOJUTH PACUETHI [10 YPABHEHUIO XUMHUYECKOW peaKInu

[To teme: "l[leproanueckuii 3akon u [lepnomuyeckas cucrema XUMHIeCKuX neMeHToB [1.1.
MenneneeBa. CTpoeHHE aTOMOB. XUMUYecKas CBs3b. OKUCITUTETFHO-BOCCTAHOBHTEIHHBIC
peaxiumn"

3.1

PacKprIBaTh CMBICIT OCHOBHBIX XUMHNYECKUX TTOHSTHH: AO0pO aToMa, 3HCKTp0HHBII7[ clion
aToMa, aTOMHas Op6I/ITaHB, pagnyc atoMa, XUMHUYCCKasA CBA3b, MOJIApHAA U HEMMOJIAPHAA
KOBaJICHTHas CBA3b, DJICKTPOOTPUILATCIIbHOCTh, MOHHAA CBA3b, MOH, KATUOH, aHWUOH, CTCIICHb
OKHMCJICHUA

3.2

KJIaCCI/I(I)I/II_II/IPOBaTB XUMHYCCKUEC DJICMCHTBI

3.3

OITUCHIBATH U XapaKTepu30BaTh TaOMuHY0 hopmy [leproandeckoit cHCTEMbl XHMUYECKUX
3JIEMEHTOB: pa3InyaTh MOHATHS "TIaBHas moarpynma (A-rpymma)" u "mobodHas moArpymma
(b-rpymma)”, "Mamnsie" u "0onbIme" meproBI

3.4

packpsiBath cMbich [lepuonnueckoro 3axkoHa JI.11. MenjeneeBa: 1eMOHCTPUPOBATh
[TOHUMAaHWE TIEPHOANIECKON 3aBUCUMOCTH CBONCTB XUMUYECKHX 3JIEMEHTOB OT HX
nosnoxkenus B [lepuoamyeckoit cucreme

3.5

COOTHOCHTH 0003HAYEHHUS, KOTOPBIC UMEIOTCS B Tabymie "l[leproaudeckas cucrema
xumudeckux aementoB JI.1. MeHeneeBa" ¢ YHCIOBBIMH XapaKTEPHCTHKAMU CTPOCHUS
ATOMOB XUMHYECKHX JIEMEHTOB (COCTaB ¥ 3apsi SIpa, 00IIee YUCIIO HIEKTPOHOB U
pacrnpe/eneHre uX 1Mo JIEKTPOHHBIM CIIOSIM)

3.6

opeaciAThL CTEIEHb OKUCIICHU S 3JIEMCHTOB B 6I/IHapHBIX COCIMHCHUAX

3.7

OoHpeaciiATbL BUO XHUMHUYECKOH CBSI3H (KOB&J’IGHTH&SI n I/IOHHaSI) B HCOPraHNMYCCKUX
COCOANHCHUAX

IIpoBepsiemble 3j1eMeHTHI copep:kaHus (8 Kiacc)

Kon

IIpoBepsieMblii 371eMEHT CO/IEPKAHUS

HepBOHa‘IaJ'IBHBIe XUMHUYCCKUEC ITOHATHUA

11

Hpe)lMeT XUMUH. Pollb XUMHM B )KM3HH Y€JIOBEKA. XHMUS B CHCTEME HayK. Tema u
BCIICCTBA. ®du3nyeckrue CBOMCTBA BCIICCTB. ArperaTHoe COCTOSAHHUEC BCUICCTB

12

[lonsTre o MeTonax nMo3HaHus B XuMud. YncTeie BenectBa u cMecu. CriocoObl pa3eneHust
cMmecen

13

ATtoMbI 1 MOJICKYJIBI. Xumudeckue 31eMeHThl. CHUMBOJIBI XUMHUYECKHX 3JICMEHTOB.
HpOCTLIC H CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKyJ'IHpHOG Y4CHUC

14

Xumudeckas (1)0pMyJ1a. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA




cocrana BenlecTB. OTHOCHTEIbHASA aTOMHas Macca. OTHOCUTEIbHAS MOJICKYJIIpHas Macca.
MaccoBas 10j1 XUMHAYECKOro 3JIEMEHTA B COCIMHCHUM

1.5

KonunuectBo BellecTBa. Moib. MOHﬂpHaﬂ Macca. B3aumocBsi3b KOJIN4EeCTBa, MaCChl 1
qyucia CTPYKTYPHBIX €AMHULL BCIICCTBA. Pacuers! o (I)OpMyJ'IaM XHUMHNYCCKUX COGI[I/IHCHI/Iﬁ

1.6

dusnveckrne 1 XUMUYECKUC SBICHUS. XUMHUYCCKasl PEaKIvs U €€ IPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIECTB. XUMUYECKUEe ypaBHeHus . Kilaccudukams XuMHIecKux
peakiuii (COeTMHEeHNUS, Pa3JIOKEHUs, 3aMeleHHsI, 0OMEHa)

1.7

XUMHUUECKUAN IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOW MOCYAOH, ¢ paBujiaMH padoThl B
nabopaTopuu B NpueMaMu 00palleHus ¢ 1a0bopaTOPHBEIM 000pYJ0BaHUEM, H3YUEHUE U
olnucaHue PU3MYECKUX CBOWCTB 00pa3I0B HEOPTaHMUECKUX BEIIECTB, HAOIOICHHE
¢usnveckux (MIaBlIeHUE BOCKA, TasHUE JIbA, PACTHPAHUE caxapa B CTYIKe, KUTIEHUE U
KOH/IEHCAIUs BOJBI) M XUMHUECKUX (TOpEHHE CBEYH, MPOKATTMBAHUE MEAHOM IIPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KUCIIOTOMH ) SIBJICHHH, HAOII0JeHNE U OITMCaHNE TPU3HAKOB
MIPOTEKaHUs XUMUYECKUX peakuil (pa3iokeHne caxapa, B3auMO/IeHCTBHE CEPHOI
KHCJIOTHI C XJIOpUIOM Oapwusi, pa3nokenue ruapokcuaa meau (1) mpu HarpeBanum,
B3aUMOJICHCTBHE JKene3a ¢ pacTBopoM cond Menu (I1), n3ydenue crioco0oB passeneHust
cMecel (C ITOMOIIbI0 MarHuTa, (PUIbTPOBAHKE, BhITAPUBAHUE, JTUCTHILISIIMS,
XpoMaTorpadusi), MpoBeIeHHE OYUCTKU TTOBAPEHHOU COJIH, HAOIIO/ICHNE 1 OIHCAHHE
pe3yabTaTOB MPOBEACHUS OIBITA, MILTIOCTPUPYIOLIET0 3aKOH COXPAaHEHHUS MaccChl, CO3/1aHNe
Mozieneit MoJieKy (IapocTep KHEBbIX)

Baxwueliue npeacTaBUTeNId HEOPraHUUYECKUX BEIIECTB

2.1

Bozayx - cmech razoB. CocraB Bo3ayxa. Kucmopos - 3neMeHT U IpocToe BEIIECTRO.
Haxoxaenue kucinopoaa B npupoe, GuU3ndeckne i XMMUIeCKUe CBOMCTBA (Peakuu
ropenusi). Oxcuppl. [Ipumenenue kucinopona. CriocoObl MoydeHus: KUCIopoia B
nabopaTopuu U MpoMbIuIeHHOCTH. KpyroBopot kuciopoza B npupoae. O30H -
AJITOTPOITHAS MOAM(HUKAIHS KHUCIOpoaa

2.2

TemnoBoit 3¢ heKT XUMUIECKOH PEaKITny, TEPMOXUMUICCKIE YPaBHEHHUS, DK30- U
SHAOTEPMHUYECKHE PeaKy. TOIIMBO: YTOIb U METaH. 3arps3HeHNEe BO31yXa, YCUIIEHHE
MMapHUKOBOTO 3¢ dheKTa, pa3pymeHne 030HOBOTO CIIOS

2.3

Bonopon - anemeHT 1 pocToe BemecTBo. HaxoxaeHue Boiopoa B mpupoje, Gpusmueckue
1 XMMHYECKHE CBOIMCTBA, IPUMEHEHNE, ClIocoOBI omydeHus. Kucinore u conu

2.4

MounsipHEIit 00beM Ta30B. PacueTsl Mo XUMHYECKUM ypaBHEHHUSM

2.5

®dusunyeckue cBoiicTBa Bosibl. Boma kak pactBoputenb. PactBopsl. HackilieHHbIE 1
HEHACHIIIEHHBIE PacTBOPEI. PacTBOprMOCTH BemiecTB B Boae. MaccoBast 10J1sl BEIeCTBa B
pacTBope. XUMHUYECKHE CBOMCTBA BoABl. OcHOBaHMSA. POk pacTBOPOB B IPHUPOJIC U B
YKU3HU YenoBeka. KpyroBopot Boabl B pupoe. 3arpsi3sHeHne MpUpoAHbIX Boa. OxpaHa u
OYHMCTKA MPUPOIHBIX BOJ

2.6

Kiaccudukarys Heopraamiaecknx coenuaeHnid. Oxcuapl. Kimaccndukars okCHmIoB:
coseoOpazytomue (OCHOBHBIE, KICIOTHBIE, aM(pOTEpHEIE) U HecolleoOpa3yromie.
Homenknatypa okcuaoB. @u3nueckue U XUMUYECKUE CBOMCTBA OKCHAOB. [lomyuenue
OKCH/JIOB

2.7

OcnoBanus. Kimaccnukariyst OCHOBaHHM: IETOYH U HEPACTBOPUMBIE OCHOBAHHS.
HomenknaTtypa ocHoBanuil. @u3nueckrue 1 XUMUYECKHE CBOMCTBAa OCHOBaHUi. [lonyueHue
OCHOBaHUI1

2.8

Kucnorer. Knaccudukanus kucnor. Homenkmnarypa kuciot. @uzndeckne U XUMHIECKIE
cBoiicTBa kucnot. Psan akrusHoctn MetaioB H.H. bekerosa. [lony4yenue kucior

2.9

Comu. Homenknartypa conei. @u3ndeckne 1 XUMUUeCKHe cBoMcTBa conell. [Tomydyenne
cosen

2.10

I'enerumyeckas cBs3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX CO€Z[HH6HHﬁ

211

XUMHUUECKUN IKCIIEPUMEHT: KAUeCTBEHHOE ONPEICTICHNE COMICPKAHUS KUCIIOPOIa B
BO3JIyXe, MONy4YeHUe, COOMpaHue, paco3HaBaHUE U U3yYEHHE CBOMCTB KHCIOPO/a,
HAOJIOICHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOIOM U YCIIOBHSI BOSHUKHOBEHUS U
MIpeKpalieHus ropeHus (oxapa), 03HaKOMIICHHE ¢ 00pa3aMi OKCHJIOB U OMTUCAHHUE X
CBOIICTB, TIOJYYCHUE, COOMpaHUE, PacliO3HABaHKUE U N3yYSHHE CBOWCTB BOIOPO/Ia
(ropenue), B3aumoieiicTpre Bogopoaa ¢ okcuaoM Meau (I11) (BO3MOXXKHO HCITONB30BaHUE




BHJICOMATEpHAIIOB), HAOIIOJeHUE 00Pa3lIoB BEIIECTB KOTMYECTBOM | MOJIb, HCCIIETOBaHHE
0COOCHHOCTEH PacTBOPEHHUS BEILIECTB C Pa3IMYHON PacCTBOPHUMOCTBIO, IPUTOTOBICHUE
pPacTBOPOB C OIpeEeIEHHON MacCOBOM 101€l paCTBOPEHHOTO BEIIECTBA, B3AUMOJEHCTBUE
BOJIBI C METaJUIaMH (HATPHEM M KaJblieM) (BO3MOXKHO HCIIOJIb30BaHUE BUCOMATEPHAIIOB),
OIIpeNieNieHr e PACTBOPOB KUCIIOT U IIEN0Yel ¢ TTOMOIIBIO0 HHAUKATOPOB, UCCIEOBAHNE
00pa3oB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIIOACHIE U3MEHEHUS
OKpacKH WHAMKATOPOB B paCTBOpaX KUCIIOT M IeJ04ueH, H3yueHHe B3aUMOACHCTBHS
okcuga menu (I1) ¢ pacTBOpoM cepHOU KUCIOTHI, KUCIOT C METaJUIaMH, PEaKIIui
HEUTpaJIM3aL1H, [I0J1y4YEeHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJTHOTO METalIa
JPYTUM U3 pacTBOpa COJH, PELIeHNE IKCIIEpUMEHTAIBHBIX 33a4 1o Teme "BaxkHeiimue
KJIaCChl HEOPTaHUYECKUX COCTUHEHU"

ITepuonnueckuii 3akoH u Ilepuonuyeckas cucreMa XuMu4eckux 3nemenTos .M.
MenpeneeBa. CTpoeHHE aTOMOB. XUMU4ecKas CBs3b. OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIC
peaxuu

3.1

[NepBBIe TOMBITKH KiIACCH(PUKAIIMI XMMUYECKHX 3JIeMEHTOB. [[oHATHE 0 TpyIIax CXOJHBIX
3JIEMEHTOB (IIEJIOYHBIE U HICIIOYHO3EMENIbHBIE METAIUTBI, TAJIOT€HbI, HHEPTHEIE T'a3bl).
DeMeHThI, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCHJIBI U THIPOKCHIBI

3.2

ITepuonnueckuii 3akoH. Ilepuoguueckas cucrema XMMHYECKHUX A1eMeHToB J[.11.
Menneneesa. KoporkorieprnoiHas u AnmuHHONIEproaHAas (Gopmbl [leproanaeckoi CHCTEMBI
xumuueckux anemenToB .M. Menneneesa. Ilepuoast u rpynmnsl. @U3nyecKuili CMbICI
IOPSIIKOBOI'O HOMEPA, HOMEPOB MIEPUOJIA U TPYIIIIBI AJIEMEHTA

3.3

Crtpoenne aromoB. CocTaB aTOMHBIX sifiep. M30Tombl. DnekTpoHbl. CTpOeHHE AIIEKTPOHHBIX
00oItoueKk aToMOB TepBhIX 20 xuMudeckux deMmenToB [lepuomuaeckoit cucremsr 1. 1.
MenpeneeBa. XapaKTepUCTHKAa XUMUYECKOIO 3JIEMEHTA 10 €0 MOJ0KEHUIO B
ITepuonnueckoii cucreme [I.1. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paguyca aTOMOB XMMUUYCCKHUX 3JIEMEHTOB, MCTAJINIMYCCKUX U
HEMETAJUTMYECKUX CBOWMCTB II0 TPpyIIaM U riepruonamM. 3Hadenue lleproanaeckoro 3aKkoHa u
ITepuoanyeckoi cUCTEMbI XUMUYECKUX DJIEMEHTOB JUIsl Pa3BUTHS HAYKU U npakTuku. JI.U.
MeHneneeB - y4eHbI U IpakJIaHUH

3.5

Xumudeckas cBa3b. KoBaneHTHas (MONSIpHAs U HEMOISIPHAs) CBS3b.
DNEeKTPOOTPHUIIATENHHOCTh XUMHYECKUX d1eMeHTOB. VloHHas CBA3B

3.6

Crenenb okuciieHHs. OKUCITUTEIFHO-BOCCTAHOBUTEILHEIC pE€aKkmuun. Hpoueccm OKHCJICHUA
" BoccTaHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHUUECKUN KCIIEPUMEHT: U3y4YeHUEe 00pa3iloB BENIECTB METAIIIOB M HEMETAILJIOB,

B3aMMOJICHCTBIE THIPOKCH/IA IIMHKA C PACTBOPAMH KHCIIOT ¥ MIETOYEH, MPOBEICHHE
OIBITOB, WILTIOCTPUPYIOIINX TPUMEPBI OKUCITUTEILHO-BOCCTAHOBUTENBHBIX PEaKIIUi
(TopeHwue, peakiuy pas3IoKECHUs, COCIMHEHNS)

IIpoBepsiemblie TPeOOBAHUA K Pe3yJbTATAM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM

nporpamMmmsl (9 kJjacc)

Kon
NpoBePsSieMOro
pe3yJibTara

IIpoBepsieMble npeIMeTHbIE Pe3y/JIbTAThI 0CBOEHHsI OCHOBHOI1 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusi

1

ITo Teme: "BemiecTBo n XuMuueckasi peakuus'"

11

PacCKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX TTOHSITUH: pacTBOp, SJIEKTPOJIUTEI,
HE3JICKTPOJIUTDI, JJICKTPOJIUTUYICCKAA AUCCOUAlINA, PCAKIIUN HOHHOTI'O 06M€Ha,
KaTaJm3aTop, XUMUYCCKOC PaBHOBCCHUC, O6paTI/IMLI€ n HeO6paTI/IMI>IC peaKkuuu,
OKUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN, OKUCIUTCIIb, BOCCTAHOBUTECIIb, OKMCIICHUC N
BOCCTAHOBJICHUC, AJUJIOTPOIINA, aM(l)OTepHOCTL, XHUMHUYECCKas CBA3b (KOBaJ’IeHTHaH, HOHHas,
MeTaJ'IJ'II/I‘ICCKaSI), KpUCTAJITIMYCCKas peUICTKa, CIlJIaBbl, CKOPOCTb XHMHYECKON peakunun

12

HUIUTIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBIX XUMHNYCCKUX IOHATHH U MNPUMCHATH 3TU NOHATUA
IIpU OIMMMCAaHNU BCUICCTB U UX HpeBpaH.[eHI/Iﬁ

13

COCTAaBJIATh YPAaBHCHUA 3J'I€KTpOJ'IPITPI‘-IeCKOﬁ JUucconranmu KMcCJoT, H_[enoqeﬁ n coneﬁ,
MOJIHBIC U COKPAILICHHBIC YPABHCHUSA peaKL[I/Iﬁ HOHHOI'0 00MeHa




1.4

PacKpbIBaTh CYIIHOCTb OKHUCIMTEIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MoCpeaACTBOM
COCTAaBJICHUS 3JICKTPOHHOI'O banaHca 3THX pCaKI_II/Iﬁ

1.5

OPOBOAUTH paCUYCThI IO YPABHCHUIO XUMHYCCKOH pcakunn

ITo Temam: "Hemetaiuinl 1 ux coequueHus" u "MeTaminbl ¥ UX coequHeHus"

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOLIHE U crienn(UIECKUe XUMUIESCKUE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEUIECTB, MIOATBEPK/Asl OIIMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIINUX XUMUYECKUX PEAKIUI

2.2

COCTaBJIATh YpaBHCHUA peaKuMﬁ, IMMOATBCPKAAOIUX CYHIECTBOBAHUC TCHETUUCCKOM CBSI3HU
MCXKAY BEHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOKMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX ITPEBPAILEHUI B PA3IMYHBIX YCIOBUAX

2.4

CIIEZIOBATh MTPaBUIIAM TTOJIb30BAHUSI XUMHUECKOH MTOCYION U TaOOpaTOpHBIM
000py/IoBaHMEM, a TAKXKE MPaBUIaM OOpAIICHHs C BEECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMH 1O BHITOTHEHHUIO JTAO0PATOPHBIX XUMHYECKUX OIBITOB 10 MOTYYEHUIO U
coOMpaHHUIo Ta3000pa3HbIX BEIIECTB (aAMMHUAKa M YIIIEKUCIIOrO Ta3a)

2.5

MIPOBOJUTH PEAKIIUH, IOATBEPKAAIONIME KAUECTBEHHBIM COCTAB PAa3JIMYHbIX BELIECTB!
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OpOMUI-, HOAU-, KapOoHat-, pocdar-, cummkar-,
cynb(hat-, THIPOKCUI-UOHBI, KATHOHBI AMMOHHUSI, HOHBI H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEILECTB

ITo Teme: "Xumust u okpyKaromas cpena”

3.1

pacKpbIBaTh CMbICT OCHOBHBIX XuMHuueckux nonstuit: I1/IK BemniecTBa; koppo3usi MeTaioB

3.2

MIPUMEHSTh OCHOBHBIE OIIEPAIIMH MBICIUTEIBHOMN IEATEIBHOCTY - aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IICHHE, CUCTEMATH3AIUIO, BBISABIICHHE TPUYNHHO-CIICICTBEHHBIX CBS3EH -
JUTS. N3YYEHHUS CBOUCTB BEIIECTB M XUMHYECKUX PEaKI[Hil; €CTECTBEHHO-HAYYHBIE METO/IbI
[MO3HAHMS - HAOJIIOICHHE, H3MEPEHKE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peabHbIN 1
MBICJICHHBIH )

IIpoBepsiemble 3JieMeHThI coep:kaHud (9 kiaacc)

Kon

IIpoBepsieMblii 31eMeHT co/IePKAHUSA

BemiectBo 1 xuMuueckas peakuusi. [loBTopenue

11

Ilepuoauueckuii 3akoH. Ileproauueckas cucreMa XUMUYeCKUX 3aemeHToB J1.1.
MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB XUMHUYIECKUX
3JIEMEHTOB TIEPBBIX TPEX MEPUOOB, KaJHsl, KATBIUI H UX COETUHEHUN B COOTBETCTBUU C
TTOJIOYKEHMEM 3JIeMeHTOB B [leproanyueckol cucTeMe U CTPOEHUEM HX aTOMOB

1.2

Ctpoenue BemecTBa: BUIbI XUMHYECKON CBS3H. THITBI KPHCTAJUIMYECKUX PEIIETOK,
3aBHUCHMOCTH CBOWMCTB BEIIIECTBA OT THIA KPUCTAILTMYECKON PEMIETKH U BI/Ia XUMUYECKOM
cBs3u. Kimaccndukanysa n HOMeHKIIaTypa HeOpraHMIeCKUX BemecTB (MEXTyHapOaHAas H
TpUBHAIIbHAS ). XUMHYECKHE CBONCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IMIHBIM KJIaccam
HEOPTaHWYECKUX COCAMHEHUH, TeHETHYECKas CBSI3b HEOPTaHUIECKHUX BEIIECTB

13

Krnaccnpukanys XxuMiHUecKUX peakuyi M0 pa3IMYHbIM MPHU3HAKAM (110 YHCITY U COCTABY
YYaCTBYIOIIUX B PEAKLUH BEIIECTB, M0 TEIIOBOMY 3 (EKTy, 10 U3MEHEHHUIO CTEICHeH
OKHCIJICHUS] XUMHUYECKUX 3JIEMEHTOB, IO 00PAaTUMOCTH, 110 YYACTHIO KaTaJIM3aTopa). DK30-
U 3HIOTEPMHUUYECKUE PEaKH, TEePMOXUMHUUECKHE ypaBHeHUs. [loHsTHE O CKOpOCTH
XUMUYECKOH peaklnu

14

IToustue 06 06paTI/IMI>IX nu HGOGpaTHMLIX XUMHUYCCKUX PCAKIUAX. IlonsTHE O TOMOI'€HHBIX
1 I'CTCPOIrCHHBIX PCaKIUAX. [ToHsTHE 0 XUMHUYECKOM PaBHOBECUMU. CDaKTOpLI, BIMAOIIMEC Ha
CKOpPOCTb XUMHYCCKOM PpCaKru U MOJIOKCHUEC XUMUYICCKOI'0 paBHOBECUA

15

OKHCIINTENBHO-BOCCTAHOBUTEILHBIC peaKkuuu, 3JI€KTpOHHI:II>i OaJlaHC OKHUCIUTEIBHO-
BOCCTaHOBHUTEIIBHOMN pCaknunu. CocraBneHue ypaBHeHPIfI OKHUCJIIUTCIBbHO-
BOCCTaAHOBUTCIBHBIX peaKHI/Iﬁ C UCIIOJIb30BAHUEM METOAA 3JICKTPOHHOI'O OanaHca

16

Teopm[ BHGKTPOHI/ITI/ILIGCKOI\;I JucCconuanum. BHCKTPOJ'II/ITBI 1 HEOJICKTPOJIHUTHL. KaTI/IOHBI,
aHMOHBI. MexaHu3M JAuccoluranym BEIISCTB € pa3JIMYHbIMU BUJIAMU XHMHUYECKOH CBSI3H.
CreneHb JUucconuanuu. CunbHbBIE U clTa0bIe OJICKTPOJIUTHI. PeaK]_[I/II/I HOHHOI'0 OOMEHa.




VYcnoBus npoTexaHus peaklnii HOHHOTO 00OMEHa, MOJTHBIE U COKPAIlleHHbIE HOHHBIE
ypaBHeHUs peakuuii. CBOHCTBA KUCIIOT, OCHOBaHHHN M COJIEH B CBETE MPEACTaBICHUI 00
3NEKTPOIUTHUECKON aucconuany. KauecTBeHHbIe peakiiui Ha HOHEL. [loHsATHE O
TUAPOJIA3E CONEN

1.7

XuUMHUECKUN IKCIIEPUMEHT: 03HAKOMJICHHE ¢ MOEISIMH KPUCTAIITHUECKUX PEIIETOK
HEOPTraHMYECKUX BEIIECTB - METAIJIOB U HEMETAIIOB (TpaduTa 1 aamasa), CIIOKHBIX
BEIIECTB (XJIOPHIa HATPHS); UCCIACTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOH PEaKIInu
OT BO3JICHCTBHSI PA3IMYHBIX (DAaKTOPOB; UCCIIENOBAHKE 3JICKTPOIIPOBOJAHOCTH PACTBOPOB
BEIIECTB, MPOILEcca JUCCOIMAIMH KUCIIOT, IIeIouei U cojiell (BO3MOXKHO HCIIOIb30BAaHHE
BHIEOMATEPHAJIOB); MPOBEACHHUE OIMBITOB, HUTIOCTPUPYIOIIMX MPU3HAKK TPOTEKAHHS
peakiuii HoHHOro oOMeHa (00pa30BaHUe OCa/iKa, BBIJCIICHUE T'a3a, 00pa30BaHUE BOJIbI);
OIBITOB, UJITIOCTPUPYIOMINX IMTPUMEPLI OKUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ
(ropenue, peakIny pasIoKEHHs, COSTUHEHH ); PACIIO3HABAHNUE HEOPTAHUYIECKUX BEIIECTB
C IIOMOIIBIO KAYECTBCHHBIX pCaKL[PII;'I Ha MOHBI; PCHICHUEC SKCIICPUMCHTAJIBHBIX 3aJ1a4

Hemeramis u ux COCIMHCHU A

2.1

OOmias xapakTepucTrKa ranoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIC
CTCIICHU OKUCJICHUA. CTpOCHI/Ie u (1)PI3H‘I€CKI/IG CBOMCTBA IMPOCTBIX BEHIECCTB - TaJIOI'CHOB.
XuMmuuecKkre CBOMCTBa Ha MpUMepe XJiopa (B3auMOJISHCTBUE C METaJUIaMH, HEMETaIJIaMH,
nienodamu). Xsoposogopod. CoinsiHast KMCI0Ta, XMMUUYECKUE CBOMCTBA, M10/IydeHUE,
puMeHeHue. JleficTBre XJ10pa U XJIOPOBOAOPO/Ia HA OpraHu3M 4elloBeka. BaxkHelinue
XJIOpUABI 1 UX HAXOXICHUC B IIPUPOAC

2.2

O6mas xapakTepucTuka 3eMeHToB VIA-Tpynmel. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIe cTeneHn oKucieHus. CTpoeHne 1 pU3NIecKre CBONCTBA MPOCTHIX BEIIECTB -
KHCJIOpOJia M Cephl. AJUTOTPOIHBIE MOJU(HUKAIINU KUCIOPOa U cepbl. XHMUYECKHE
cBoticTBa cepbl. CepoBOIOpPO, CTPOCHUE, (PU3NUYECKUE U XUMHUUYECKHE CBOMCTBA. OKCHIBI
CCEPBI KaK MPEACTaBUTEIIN KUCIOTHBIX OKCUIOB. CepHas[ KHCJI0TAa, q)HBH‘IeCKI/Ie u
XUMHYECKUE CBOWCTBA (00IIUe KaK MPeJCTaBUTENsI Kilacca KUCIIOT U crienududeckue).
XUMHUYECKHE PeaKIlnH, JIeKAIIMe B OCHOBE IMPOMBIIIIJIEHHOTO CII0C00a MOTy9YeHUsT CEpHON
kucnoTsl. [Ipumenenne. Conn cepHON KHCTIOTHI, KaYeCTBEHHAs PEaKIHs Ha Cylb(aT-moH.
Haxoxnenue cepbl 1 ee COETMHEHUH B IPUPOIe. XUMHUYECKOE 3arpsA3HEHNE OKpY Karolen
CpeIpl COSMHEHUSAMU Cephl (KUCIOTHBIE TOXK/IH, 3aTPsI3HEHNE BO3yXa M BOJIOEMOB),
CITOCOOBI €0 MPEIOTBPAIICHUS

2.3

OO6mrast xapakTepucTuKa J1eMeHTOB VA-rpymmbl. OcCOOSHHOCTH CTPOCHUS aTOMOB,
XapaKTepHBIE CTENEHN OKUCIIEHUS. A30T, paclipoCTpaHeHre B Ipupoe, hru3ndeckue u
XUMHYECKHe cBoiicTBa. KpyroBopoT azora B mpupoae. AMMuAK, ero (U3ndecKue u
XIUMHYECKHE CBOICTBA, MOTyueHne U mpuMeHenue. Conu aMMOHUS, NX (PU3NIECKHe U
XIUMHYECKHE CBOICTBa, MpruMeHeHne. KauecTBeHHas peakmus Ha HOHBI aMMOHUS. A30THAs
KHCJIOTa, €€ ToTydeHne, Gu3nueckne 1 XUMUIEeCKre CBOMCTBa (00IIre KaK MPeCTaBUTEI
KJIacca KUCIIOT U crennpuyeckne). Mcmons30BaHne HUTPATOB U CONE aMMOHUS B
KauecTBe MUHEPaJIbHBIX YAOOpeHHi. XUMHUYECKOe 3arpsi3HEHNE OKPYKaroIIeil cpeIbl
COSIMHEHUSAMH a30Ta (KUCIIOTHBIE TOKIH, 3arpsI3HEHNE BO3/IyXa, TTOYBBI M BOJOEMOB)

2.4

®docdop, amnorponHbie MoauduKauy Gocdopa, hr3rmdecKre 1 XUMHIECKIE CBOMCTBA.
Oxcup pocdopa (V) u docdopHas xkuciora, Gpuzndeckne 1 XUMUIECKHEe CBOHCTBA,
nonmy4derne. Vicnonp3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX yI00peHUH

2.5

OO6mas xapakTepucTuka 35eMeHToB [VA-Tpymnmel. OcCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIC CTEIIEHH OKHCIIEHUS. Y TJIepo, aJlIOTPONHbIe MoAu(UKanuy,
pacnpocTpaHeHue B Ipupoze, Gu3ndecKue i XUMUIECKHe CBOHCTBA. AICOPOLIHSL.
KpyroBopot yraepona B npupoae. OKcuabl yriepoaa, ux Gu3Hieckue 1 XMMUIeCKHe
CBOWCTBA, JCHCTBUE HA KHUBBIC OPraHU3MBI, TOJTYUEHHE U IPUMEHEHHE. DKOJIOTHIECKHE
po0IeMsl, CBsI3aHHbIE ¢ OKCHIOM yriiepona (IV); rumoresa rinoGanbHOr0 MOTEIICHUS
KJIMMaTa; MapHUKOBBIN 3 (QeKT. YToMbHAasE KUCIIOTA U €€ COH, X (PU3UUECKHE U
XMUMHYECKUE CBOWCTBA, NOJTydeHHe U TpuMeHeHne. KauecTBeHHast peakius Ha KapOoHaT-
noHsl. Vcrions3oBanue kapOOHATOB B ObITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
X03s1iCTBE

2.6

HepBOHa‘IaJ'IBHBIC MOHATHS 00 OpPraHNYCCKUX BCHICCTBAX KaK O COCAMHCHHUAX YIJiepoaa
(MeTaH, 9TaH, OTUJICH, alICTUJICH, 9TAHOJI, INTUICPUH, YKCYCHAA KI/ICJ'IOTa). Hx cocraB n
XUMHYCCKOC CTPOCHUC. [TousaTre 0 OMOIOrMYECKH BaXKHBIX BCHICCTBAX: XUPAX, 6€J'IKaX,




YrjeBodax - U UX poJik B )KU3HHU YCIIOBCKA. MaTepI/IaJ'IBHOC C€AUHCTBO OPraHUYCCKUX U
HCEOPraHn4CeCKux COGI[I/IHCHI/II‘/'I

2.7

Kpemuuii, ero ¢pusnyeckue 1 XMMUYECKAE CBOWCTBA, MOTYYCHUE U TIPUMCHEHHE.
Coenunenust kpemuus B npupose. OOmue npencrasieHus 00 okcuae kpemuus (IV) u
KpeMHHEBO#1 kuciore. CUIIMKAThI, MX UCTIOJIb30BAHUE B OBITY, METUIIMHE,
MPOMBIILICHHOCTH. BakHelIne CTpOUTENbHbIC MAaTepUAIIbl: KepaMUKa, CTEKIIO, IIEMEHT,
OeroH, xene3o00eron. [Ipodnembl 6e30MacHOr0 HCMOIB30BAHUS CTPOUTEIBHBIX MATEPHAIIOB
B OBCEIHEBHOM XKU3HU

2.8

XUMHUUECKUN IKCIIEPUMEHT: N3ydeHre 00pa3IoB HEOPTaHUIECKHUX BEIECTB, CBOICTB
COJISIHOM KHCJIOTBI; MPOBE/ICHNE KAUeCTBEHHBIX PEaKIUi Ha XJIOPH/-MOHBI 1 HAOII0IeHHE
MPU3HAKOB MX MMPOTEKAHUS; OMBITHI, OTpaKaroIue GU3nIecKue 1 XMMHUUECKHE CBOMCTBA
raJioreHoB U UX COeTUHEHHUH (BO3MOXHO MCIIONIb30BaHNE BUIEOMATEPHAIIOB);
O3HaKOMJICHHE C 00pa3liaMy XJIOPUIOB (TaJOreHH/IOB); O3HAKOMIIEHHE C 00pas3liaMH Cephl
U ee COeIMHEHUSIMH (BO3MOXKHO UCITONIb30BaHUE BUICOMATEPHAIIOB); HAOOCHIE
nporiecca oOyriIMBaHUs caxapa Mo JeHCTBHEM KOHIIEHTPHPOBAHHOW CEPHOM KHUCIIOTHI,
M3y4eHNEe XUMHUYECKUX CBOMCTB pPa30aBICHHON CEPHOM KUCIOTHI, TPOBEACHNE
KayeCTBEHHOW peakllnu Ha Cylb(paT-noH U HAOII0AeHHE TIPU3HAKA €€ MPOTeKAHHUS;
O3HaKOMJIEHHE C (PU3MYECKUMH CBOWCTBaMH a30Ta, (hocdopa 1 nx coenuHeHni (BO3MOXKHO
HCTIOJIb30BaHKE BUICOMATEPHAIIOB), 00pa3iiaMu a30THBIX 1 (HocHOPHBIX yI00peHHIA;
MoJy4eHue, COOMpaHue, paclo3HaBaHue U H3y4YeHHE CBOMCTB aMMHUAaKa; IPOBEICHNE
Ka4yeCTBEHHBIX PeaKIfii Ha HOH aMMOHUs U pocdaT-moH 1 N3ydeHue MPU3HAKOB HX
MIPOTEKAHUS, B3aUMOAECUCTBUE KOHLICHTPUPOBAHHON a30THOW KUCIJIOTHI C MEBIO
(BO3MOXXHO MCIIONB30BaHNE BUACOMATEPHAIIOB ); U3YIEHNE MOAEIEH KPUCTAIITNIECKUX
peleTok anMasa, rpadura, QyriepeHa; 03HaKOMIIEHHE C TIPOILIECCOM a1copOIInu
PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTJIEM M YCTPOHCTBOM MPOTHBOTasa;
MoJy4eHue, COOMpaHue, paclio3HaBaHne U N3ydeHNe CBOWCTB YTIIEKHUCIIOro rasa;
MIPOBEICHNE KaYECTBEHHBIX PEAKIINN Ha KapOOHAT- U CHUIMKAT-UOHBI U N3yUEHHE
IIPU3HAKOB UX IIPOTEKAHUS; O3HAKOMIIEHHE C IPOAYKIMENH CUIIMKATHOW IPOMBIIUIEHHOCTH;
pereHue dKCIIEPUMEHTAIIFHEIX 3a/1a4 1o TeMe "BaskHeHIe HeMeTaubl M BiX COSTUHCHUS"

Meramisl ¥ UX COeOTUHEHUS

3.1

OO6mras XxapakTepuCTHKa XUMHUYECKUX JIEMEHTOB - METAIIJIOB HA OCHOBAHUHU MX MOJIOKEHUS
B Ilepuoanueckoil cucteme xumuueckux anementoB J[.M. MenzaeneeBa u cTpoeHUs
atoMoB. CTpoeHne MeTaioB. MeTalIideckas CBS3b U MeTaJUNINYecKasi KpUCTaTHIecKast
perierka. DIeKTPOXUMUICCKIH PsiT HAIIPSHKCHUH METalIOB

3.2

du3uveckre 1 XUMUIEeCKre CBoHCcTBa MeTauioB. OOIIHe CrIocOOBI TOTyYeHHsI METAIIIOB.
[MoHsTHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CriiaBsl
(cTamp, 9yryH, AIOpATIOMIHAN, OpPOH3a) M UX MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH

3.3

Illenounbie MeTasuibl: mojaoxxkenue B [lepuoguyeckoi cucteMe XMMHUYECKUX 2JIEMEHTOB
J.N. MenneneeBa; CTpoeHHE UX aTOMOB; HaXxoxJieHue B npupojae. dusnueckue u
XUMHUYECKHE CBOMCTBA (HA MpUMepe HATPHS B Kaaust). OKCHABI M THAPOKCHUIBI HATPHUS U
kanus. [[ppuMeHenne menoYHbIX METaJUIOB M X COSIUHEHHIH

3.4

[{enoyHO3EeMeENbHBIE METAJUIBI MATHUM U KaJbLIUN: TONoKeHue B [lepuonnueckoit cucreme
xumudeckux dneMmeHToB /.M. MeHeneeBa; cTpoeHe X aTOMOB; HAXOXKICHUE B TIPUPOJIE.
dusnyeckne 1 XMMHUYECKHE CBOMCTBA MarHUS M KallbIlns. Bakuelme coe quHEHUS
KaNbIUs (OKCHI, THIPOKCH, COJH). JKecTKOCTh BOJBI M CIIOCOOHI €€ YCTpaHeHHS

3.5

AmoMuHu: nonoxeHue B Ilepuoanueckoil cucteMe XMMUYECKHUX 3neMeHToB J1.1.
MeHzeneeBa; CTpoeHHE aTOMa; HaXOKIEHUE B Tpupoae. Pu3nvecKkue 1 XUuMHUUECKHE
CBOMCTBa amoMuHUsL. AM(OTEpHBIE CBOMCTBA OKCUIA U TUAPOKCHIA AITFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoguueckoil cucreMe xumuieckux snemenTos .M.
MenneneeBa; CTpoeHIE aTOMa; HaXOXKIeHHE B pupoe. Puznyeckie 1 XUMHYECKIE
cBoiicTa xene3a. Oxcuabl, ruapokcuap! U conu xenesa (I1) u xenesa (I11), nx cocras,
CBOICTBA U TIOIY4YCHUE

3.7

XUMHYCCKHI 9KCIICPUMCHT: O3HAKOMJICHUC C 06pa3LIaMI/I MCTaJIJIOB U CIIJIaBOB, UX
(1)I/I3I/I‘IGCKI/IMI/I CBOfICTBaMH; H3YUYCHUC PE3YJIbTATOB KOPPO3UU METAJUIOB (BO3MO)KHO
HCIIOJIb30BAHUC BI/I,Z[GOMaTepI/IaHOB), 0COOEHHOCTEH B3aHMOZLeI>’ICTBH$I OKCH A KaJblIWs U
HaTpusid C BOZ[Oﬁ (BOSMO)KHO HCIIOJIb30BaAHUC BI/IZ[GOMaTepI/IaHOB); HUCCIICAOBaHUC CBOMCTB




KECTKOW BOJIBI; IPOLIeCCca TOPEHHS Kejle3a B KUCIopoe (BO3MOXKHO UCTIONB30BaHNE
BHJICOMATEPHAIIOB); TIPU3HAKOB MTPOTEKAHUS KAUECTBEHHBIX PEAKLUI HA MOHBI (MarHusl,
KaJblYs, allOMUHUS, THKa, skene3a (1) u xxenesa (I1I), menu (11); nabmonenue u
OIMCaHKE MPOLECCOB OKPAIIMBAHUS [IJIAMEHH HOHAMH HATPHSL, KaIUs U KaJIbLIUs
(BO3MOKHO HCIIONIH30BaHUE BUICOMATEPUATIOB); UCCIIeIoBaHNE aM(OTEPHBIX CBOMCTB
THIIPOKCHA aJIIOMHUHUS M THAPOKCUIA IUHKA; PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a1a4 10
Teme "BaskHele MeTalIbl M UX coOenUHEeHNs "

XHUMHUS U OKpYKarolas cpena

4.1

Hogble maTepuainsl U TexHOJIOTHU. BeliecTBa n Matepualibl B TOBCEIHEBHON KU3HU
4yenoBeKa. XUMHUS U 310pOoBbe. be3oracHoe UCnob30BaHUE BEIIECTB U XUMHUUYECKHUX
peakiuii B ObiTy. [TepBast MOMOIIb MTPH XUMUYECKUX 0XKOTax M OTPaBICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKONW IPaMOTHOCTH. XUMHUECKOE 3arpsA3HEHNE OKPY KaIOIIen Cpe/ibl
[NAK. Ponb XMMUHK B pellIeHUH SKOJIOrHUecKuX mpobiieM. [IpuponHbie HCTOUHUKU
YTJIEBOJIOPOJIOB (YTOIb, IPUPOAHBIN a3, He(hTh), MPOAYKTH UX NepepabOTKu, UX POJb B
OBITY U IPOMBIILICHHOCTH

4.3

XMMUYECKUH SKCIEPUMEHT: H3ydeHue 00pa3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METALIOB,
TTOJTUMEPHBIE MaTEPHAIIBI)

IIposepsiemblie Ha OI'D o xuMuN TPeOGOBaHUS K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM

o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

Kon
MPOBEPAEMOro
TpedoBaHUs

l'[ponepﬂeMLIe TpeﬁOBaHI/Ifl K IIP€AMETHBIM pe3yJjbTaTamM 0a30BOI0 YPOBHHA 0CBOCHUA
OCHOBHOIA 06pa3OBaTean0ﬁ nporpaMmMmbl OCHOBHOTI'O oﬁmero 06pa30BaHI/Ifl Ha OCHOB¢
oroc

1

IIpencraBnenue:

11

0 TI03HABAEMOCTH SIBJICHHH TTPUPOJIBI, TOHUMaHHE 00hEKTUBHON 3HAYMMOCTH OCHOB
XUMHYECKOW HAYKH KaK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHUA, KOMIIOHEHTa 001l
KyJbTYPbI M IPAKTHYECKON JeATENbHOCTH YEIOBEKa B YCIOBHUSAX COBPEMEHHOTO OOIIECTBA;
[MOHMMAaHNE MECTa XUMHUU CPer APYTUX eCTECTBEHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX ITO3HAHHA, B TOM YHUCJIC OKCIICPUMEHTAJIBHBIX U TCOPETUICCKUX
METOJax UCCIICAOBaAHUA BEIICCTB U U3YUYCHUSA XUMHNYCCKUX peaKum“I; YMCHUE UCIIOJIB30BATh
MOJCIN IJIsd 00BSICHEHUS CTPOCHHSA aTOMOB U MOJICKYJI

1.3

o cdepax npodeccHOHATBLHOM eSITeTEHOCTH, CBI3aHHBIX C XUMHEH 1 COBPEMEHHBIMH
TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKESHUSX XUMHUYCCKOH HAYKH, YTO TIO3BOJIUT
00yJarommMcsl pacCMaTPUBATh XUMHIO Kak cepy cBoer Oymyriel mpodeccnoHanbHOM
JeITELHOCTH | C/ICNIaTh OCO3HAHHBIN BEIOOP XMMHUU KaK MPOPUIHLHOTO MpeMeTa MpH
Iepexo/ie Ha YPOBEHb CPETHEro 00Iero o0pa3oBaHus

Brnagenue cucremoll XMMHYECKUX 3HAHUN M YMEHUE IPUMEHSITHh CHCTEMY XUMHUYECKHX
3HAHUM, KOTOpas BKIIIOYAET:

2.1

BKHEHIITNE XUMUYECKUE TIOHSATHS: XUMUYECKHH SJIEMEHT, aTOM, MOJIEKYJIa, BEIeCTBO,
MIPOCTOE M CIIOKHOE BEIIECTBO, OMHOPOIHAS M HEOMHOPOIHAS CMECh, OTHOCHUTEIHHBIE
aTOMHAs ¥ MOJIEKYJIIpHAsT MacChl, KOIIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca,
MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBaHUE, COJIb (CPEAHS), XUMHUYECKasl PeaKIus,
Ak COeNHEHMSI, PEaKIIH Pa3IOKEHUs, peaKIliy 3aMeleHH s, peaKinu oOMeHa,
TeroBoi A (EKT peakn, 3K30- U IHAOTEPMUUECKUE PEAKIIUH, PACTBOP, MACCOBAsK OIS
XUMHYECKOTO0 dJIEMEHTa B COeIMHEHHH, MACCOBAs JIOJS U TIPOIEHTHAS KOHIIEHTPAIUS
BEIlleCTBa B PACTBOPE, SAPO aTOMA, JIIEKTPOHHBIN CIIOW aTOMa, aTOMHAas OpOUTAIIb, PATHYC
aToMa, BAIEHTHOCTb, CTEIIEHb OKUCIIEHUS, XUMUYECKas CBS3b, DIIEKTPOOTPHUIIATEITHHOCTD,
TIOJISIpHAS U HETIOJIIpHAsi KOBAJIEHTHASI CBSI3b, MOHHAS CBSI3b, METAJUTMYECKAs CBSI3b,
KpUCTAIUTYECKas pelieTka (AaTOMHas, HOHHAs, MeTaIIMIeCcKas, MOJIEKYIIApHas), UOH,
KaTHOH, aHUOH, YJIEKTPOIUT ¥ HEAIEKTPOIIHT, HIEKTPOIUTHYECKAS! TUCCOITUAITUS, PEAKITHH
HWOHHOTO 00MEHa, OKHCITUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIINN, OKUCITUTENb U
BOCCTaHOBHTENb, OKUCIIEHNE 1 BOCCTAHOBJIEHUE, DIIEKTPOIIN3, XUMUIECKOE PaBHOBECHE,
00paTUMBbIe U HEOOpaTUMBIE PEAKIIUU, CKOPOCTh XUMHUYECKOW peakiinu, katanu3atop, [TIK,
KOPPO3HUsI METAJUIOB, CILJIABbI




2.2

OCHOBOITIOJIararomue 3aKOHbl XUMHUHU: 3aKOH COXpaHCHUA MACChI, nepno;mqecmxlﬁ 3aKOH
I[I/I MeH)JeneeBa, 3aKOH ITOCTOSAHCTBaA COCTaBa, 3aKOH ABoraszo

2.3 TEOPUU XUMHUH: aTOMHO-MOJIEKYJISIpHAs TEOPHUsI, TEOPHS SIEKTPOTUTHYECKON TUCCOLNAIIH

3 Brnanenre ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIOYAIOLICH:

3.1 yMEeHHE MPaBUIBHO UCIIOJIB30BATh 3yYEHHBIC BEIIECTBA U MaTepHabl (B TOM YUCIE
MUHepalbHbIE YI00pEHHs, METaJUIbl U CIIJIaBbl, MPOIYKTHI ITepepaboTKH MPUPOAHBIX
HCTOYHUKOB YTJIEBOJIOPOAOB (YIJIsl, IPUPOAHOTO rasa, HeTH) B OBITY, CEBCKOM XO35HCTBE,
Ha MPOU3BOJICTBE U MOHUMAaHKE 3HAUYCHHS YKUPOB, OCITKOB, YIIIEBOJOB JIsl OpraHU3Ma
YeJIoBeKa; YMEHHE POTrHO3UPOBATh BIMSHUE BEIIECTB U XUMUYECKHUX TPOLIECCOB HA
OpraHU3M YeNIOBEKa M OKPYKAIOIIYI0 TPUPOAHYIO CPEy

3.2 yMEHHE WHTETPUPOBATh XUMHUUECKHE 3HAHHUS CO 3HAHUSMH JPYTUX YYeOHBIX PEAMETOB

3.3 HaJWYHE ONbITa pabOThI C Pa3IMYHBIMUA HCTOYHUKAMU HH(OPMALIUH 110 XUMUH (HAY4HAs 1
HAyYHO-TIOYJISIpHAs JINTepaTypa, cJI0OBapH, CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4 yMeHHe 00bEKTHBHO OLIEHUBATh HH(OPMAIIHIO O BEIIECTBAX, UX MPEBPALICHHSIX H
MPAKTUYECKOM TIPUMEHEHHH U YMEHUE UCIIONB30BaTh €¢ JIsl pelieHus yueOHo-
MO3HABaTENbHBIX 33724

4 Brnanenne ocHOBaMH MOHATHITHOTO anmapara ¥ CAMBOJIMYECKOTO SI3bIKa XUMUH JJIS
cocTaBlieHUsT (POPMYJT HEOPraHUIECKUX BEIECTB, YPABHEHHH XUMUYECKUX PEaKIIHii;
ocHoBamMH xumuieckoit HomeHkaaTypsl (IUPAC u TpuBnaibHOI)

5 YMmeHue oOBSICHATH CBSI3b MOJIOKEHUS dNieMeHTa B [leproinieckol cucTeMe ¢ YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi s/Ipa,
o011Iee YrcIIo SIEKTPOHOB), paclpe/eNieHHeM 3JIEKTPOHOB MO YHEPTETHYECKAM YPOBHSIM
ATOMOB TIEPBBIX TPEX MEPUOJIOB, KAIUS 1 KaIbIIUs

6 [pencrarienue o NepruOMUECKOI 3aBUCHMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB (pagnyc
aToMa, DIIEKTPOOTPHIIATENILHOCTB), IPOCTHIX U CJIOXKHBIX BEIIECTB OT ITOJIOXKEHUS
aneMeHToB B [leproanyeckoii cucreMe (B MaJbIX IEPHOAAX U TIABHBIX MTOATPYIINAX) U
3JIEKTPOHHOTO CTPOSHHS aToMa

7 YMenune KraccupUIrpoBaTh:

7.1 XUMHYECKUE 3JIEMEHTHI

7.2 HEOPraHMYECKHE BEIIeCTBA

7.3 XUMHYECKUE PEaKIuu

8 YMeHHe OnpeaesaTh:

8.1 BaJICHTHOCTD U CTEIIEHb OKUCIICHHSI XUMHYECKIX AJIIEMEHTOB, 3aps1 NOHA

8.2 BHJT XUMUYIECKOH CBSI3U M TUT KPUCTAIUTMIIECKOW CTPYKTYPHI B COSTITHEHUSIX

8.3 XapakTep cpeasl B BOAHBIX PACTBOpPax BEMIECTB (KUCIOT, OCHOBAHHUH)

8.4 OKHCITUTENh ¥ BOCCTAHOBUTEIb

9 YMeHne xapakTepu30BaTh (U3NYECKHE U XUMAYECKHE CBOWCTBA:

9.1 MIPOCTHIX BEHIECTB (KUCIOPO, 030H, BOIOPOI, rpaduT, ainMas, KpeMHHI, a30T, dhocdop,
cepa, XJIop, HaTpHi, Kannuid, MarHuid, KaJbIIHA, aTFOMHHAN, KEIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCJIE WX BOAHBIX PACTBOPOB (BOAA, aMMHAK, XJIOPOBOIOPO/I,
CEpOBOJIOPOI, OKCUIBI ¥ TUAPOKCH BT MeTaiIoB | - I[A rpynm, amromunwmst, menu (11),
nuHkKa, xxenesa (11 u M), okcumer yrnepona (II u 1V), kxpemuus (IV), azora u pocdopa (III n
V), ceprr (IV u VI), ceprucras, cepHas, a3otucras, a3oTHasi, ocopHas, yroiapHas,
KpEeMHHeBasi KICIIOTa U MX COJIN)

9.3 MIPOTHO3UPOBATh U XapaKTEPH30BATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa U
CTpOEHUsI, TPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT UX CBOMCTB, BO3MOXKHOCTh TPOTEKaHMS
XUMHYECKUX MTPEBPAIIEHUH B Pa3IUIHBIX YCIOBUIX

10 YMeHue cocTaBIsATh MOJIEKYJISIPHBIC M HOHHBIC YPABHEHHsI PEaKIIHii, B TOM YHCJIE:

10.1 peaxiuii HOHHOrO OOMeHa
10.2 OKHCITUTENFHO-BOCCTAHOBUTEIBHBIX PEaKIUil
10.3 WUTIOCTPUPYIOLINX XUMHUECKHE CBOMCTBA N3yUEHHBIX KIacCoB (TPYII) HEOPraHUIECKUX

BCIICCTB




10.4

MNOATBCPKAAOIMINX I'CHCTUYCCKYIO B3aMMOCBA3b MCKAY HUMU

11 YMeHue BEIUUCIIATE (TPOBOAUTE PACUETHI):

111 OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIO
XUMHYECKOT0 JIEMEHTA B COSTUHCHUH

11.2 MAacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00bEM I'a30B

114 [0 ypaBHEHUSIM XUMUYECKUX PEaKIUil U HAXOAUTh KOJMYECTBO BEIIECTBA, 00BEM U Maccy
PEareHTOB WK MPOAYKTOB PEaKIuu

12 Bnanenue (3HaHKE OCHOB):

121 OCHOBHBIMU METOJIaM{ HaY4HOT'O TIO3HAHHS (HAaOII0JIeHUE, U3MEPEHHE, SKCIIEPHUMEHT,
MOJICIUPOBAHMKE) MPU U3YYCHUU BEIICCTB U XUMUYCCKUX SBJICHUMN; YMEHHE
chopMyIHPOBaTh MPOOIEMY U MPEUIOKUTE IIYTH €€ PEIICHUS

12.2 Oe3zomacHol paboThl C XUMUYECKHMMH BEIIECTBAMH, XMMUYECKOU MOCYI0H 1 1abopaTopHbIM
000pyI0BaHHEM

12.3 MpaBUJIaMu 0€30IaCHOT0 OOpAIICHHUs C BEIIECTBAMHU, UCTIONB3yEMbIMH B ITOBCETHEBHON
JKU3HU, MPaBUJIAMU TIOBEICHUS B IENIAX COSPEKECHUS 3I0POBbS M OKPYKAIOIIEH PUPOIHOM
Cpelbl; TOHUMaHue Bpeia (OMaCHOCTH ) BO3JICHCTBYS Ha JKUBBIC OPraHU3MBbI OIPEACICHHBIX
BEIIIECTB, CIIOCOO0OB YMEHBIIICHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHSI

13 Hanuune npakTHYeCKUX HaBBIKOB TUNIAHUPOBAHUS U OCYILIECTBIICHHUS CIEAYIONIIUX
XUMHYECKUX SKCIIEPUMEHTOB:

13.1 M3Y4EHHE M OMMCaHNE PU3NICCKUX CBONCTB BEIIECTB; O3HAKOMIICHU € ¢ (DU3MUECKUMU H
XUMHYECKUMH SIBJICHUSMHU; OIBITHI, HJUTIOCTPUPYIOIIME MPU3HAKN POTEKAHMS XMMHYECKHX
peakui

13.2 M3y4eHHUe CII0CO00B pa3JielIeHHs CMece

13.3 MOJy4eHHE KUCIOPOJIa ¥ U3YUeHHE €ro CBOIMCTB; MOTydeHHE BOJIOPOA U U3YUECHHE ero
CBOWCTB; MOJTyYEHHE YTIIEKUCIOTO ra3a u U3y4eHHe ero CBOMCTB; MOMydYeHne aMMHaKa u
HU3y4YEHUE €TO CBOMCTB

134 MPUTOTOBJICHUE PACTBOPOB C OMPEAECIEHHON MacCOBOM JoJIel pacTBOPEHHOIO BEIIECTBA

135 MIpUMEHEHNE MHANKATOPOB (JIAKMyca, METIIIOpaHka U peHoIdTaIernHa) IS ONpeneICHuUS
XapakTepa cpeabl B pacTBOpax KUCIOT U MIETOYer

13.6 WCCIIEIOBAHNE U OMMCAHNE CBOWCTB HEOPTAaHUYECKUX BEIECTB PA3IMYHBIX KIaCCOB;
M3y4eHHe B3aUMOJISHCTBHSI KICIIOT C METAJUIaMH, OKCHIaMHA METaJJIOB, PACTBOPUMBIMH H
HEPaCTBOPUMBIMH OCHOBaHHSIMH, COJISIMH; TIOyIE€HUE HEPACTBOPUMBIX OCHOBAHHIH;
BBITECHEHHUE OIHOTO METajlia APYTUM H3 pacTBOPA COJIM; UCCIIENOBaHUE aM(DOTEPHBIX
CBOWCTB THIPOKCHIOB AJTIOMUHHUS U IIHHKA

13.7 peIeHue dKCIIEPUMEHTAITBHBIX 3a11a4 1o TeMaM: "OCHOBHBIE KIacChl HeOPTaHUIECKIX
coemuHEeHU"; "DIIeKTponTHYECKas qucconnarus'”; "BaxxHeime HeMeTallIbl B UX
coennHenus"; "Baxknelime MeTalabl 1 UX COeAUHEHNS"

13.8 XUMHYECKUE IKCIIEPUMEHTHI, MILTIOCTPUPYIOIINE TPU3HAKY POTEKAHUS PEaKIHii HOHHOTO
o0MeHa; KaueCTBEHHbBIE PEaKIIMU Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HOHBI: XJIOPH/I-
, Opomua-, mogu-, cymshar-, pocdar-, kapOOHAT-, CHIUKAT-aHUOHBI, THIPOKCH/I-UOHEI,
KaTHOHBI aMMOHMSI, MaTHUS, KaJIbITHs, ATFOMUHMS, XKene3a (2+) u xemesa (3+), memu (2+),
[IMHKa

14 YwMmenwne:

141 MIPEJICTABIIATH PE3YNIBTATHI SKCIIEPUMEHTa B (POpME BHIBOJIOB, TOKA3aTENbCTB, TPauKOB U
TaOIUI] ¥ BBISBIATH SMITUPUYECKHE 3aKOHOMEPHOCTH

14.2 YCTaHABIUBATh CBSI3U MEXJIY PEabHO HAOII01aeMbIMA XUMUYECKHUMH SBIICHUSAMU U

mnponeccamMu, MpoUuCXoaAIIMMHA B MAKPO- 1 MUKPOMHUDPCE, OOBSICHATE MIPUYINHBI
MHOF006pa3I/I$I BCIICCTB




HepequL 3JIEMEHTOB COACPKaAaHUs, IPOBEPSACMBIX HA OCHOBHOM IOCYAapPCTBEHHO 3K3aMEHE 110

XUMUHU
Kon I[IpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHaYAIEHBIC XUMUYECKHUE TTOHSTUS
1.1 Uuctele BemecTBa U cMecu. CriocoObl pasjienieHus: cMeceit
1.2 ATOMBI M MOJIEKYJIbI. XMMHUYECKUE dJIEMEHThI. CUMBOJIBI XUMHUECKHX DJIEMEHTOB,
[IpocTeie 1 cI0KHBIE BEIIECTBA.
1.3 Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEeHTOB. CTerneHb
OKHCIICHUS
1.4 3aKOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aToOMHas Macca. OTHOCUTENNbHAS
MOJIEKYISIpHast Macca. MaccoBasi IoJIsi XUMUYECKOTO 3JIEMEHTa B COSANHEHUN
15 Kommgectso BemectBa. Monbs. Momnsiprast Mmacca. MossipHbIii 006eM ra3oB. B3anMocBsi3b
KOJINYECTBA, MAaCChl M YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA
1.6 dusnueckrne 1 XUMUYECKUE SIBJICHUS. XUMHUECKasl PeaKIlns U €€ IPU3HAKU. 3aKOH
COXpPaHEHHS MacChl BEIIECTB. XUMUYCCKUE YPABHCHHUS
2 ITepuonnueckuii 3akoH u Ilepuoauyeckas cuctema XMMHYECKHUX A1eMeHToB J[. 1.
Menneneesa. CTpoeHHE aTOMOB
2.1 ITepuonnueckuii 3akoH. Ilepuoauueckas cucrema XMMHYECKHUX AeMeHToB J[.11.
Menpeneesa. Ilepuoapl u rpynnsl. @U3HYECKU CMBICI OPSAKOBOrO HOMEPA, HOMEPOB
[epro/Ia U IPYIIIbI AJIEMEHTa
2.2 Crtpoenne aromoB. CocTaB aTOMHBIX sifiep. M30Tombl. DnekTponHbl. CTpOeHHE IIEKTPOHHBIX
00oroueKk aToMOB TepBhIX 20 xuMudeckux deMenToB [lepuomuaeckoit cucremsr 1. 1.
Menpeneepa
2.3 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHMX DJIEMEHTOB IEPBBIX TPEX MEPHUOJIOB,
KaJus, KaTbLus (pagnyca aTOMOB, 3JIEKTPOOTPHULIATEIbHOCTH, METAJUTNYECKUX 1
HEMETAJUTMYECKIX CBOMCTB) M MX COEANHEHUI B COOTBETCTBHUH C MOJIOKEHUEM IIIEMEHTOB
B Ilepuognueckoil cucTeme u CTPOEHUEM UX aTOMOB
3 CtpoeHue BelecTBa
3.1 Xumudeckas cBsi3b. KopaienTHas (TosipHAst M HETIONISIPHAS ) CBSI3b.
DNEeKTPOOTPHUIIATENEHOCTh XHMIUECKIX 3JIeMeHTOB. VloHHas cBs3b. MeTamndeckas CBA3b
3.2 Tumsl KpUCTATHIECKUX PEMIETOK (ATOMHAsI, HOHHAS, METAJUTHIECKas ), 3aBUCHMOCTb
CBOICTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKH U BU 1A XUMHYECKON CBSA3U
4 Baxxneiimme npeacTaBuTeNM HEOPTaHUIECKUX BellecTB. HeMeTasuibl 1 UX COeMHEHHUS.
Merasmibl 1 UX COSTUHEHHS
4.1 Knaccudukarms n HOMEHKIaTypa HEOPTaHUYECKUX COSAMHEHUH: OKCHIO0B
(comeobpasyromue: OCHOBHBIE, KUCIOTHBIE, aM(OTEPHBIE) U HECOIe00pa3yoIIne;
OCHOBaHHH (IIENTOYN X HEPACTBOPUMEIE OCHOBAHUS); KACIOT (KACIOPOICOACpKAIIHNE 1
OecKHuCIopOHbIe, OMHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJEH (CpemHUX U KUCIBIX )
4.2 du3nveckrne 1 XMMUIECKHE CBOWCTBA MTPOCTHIX BEIIECTB-HEMETAIUIOB: BOIOPO/IA, XJIOPa,
KHCIIOpPOJa, Cephl, a3ora, Gocdopa, yriaepona, KpeMHUS
4.3 du3nveckrne 1 XMMUIECKHEe CBOWCTBA MTPOCTHIX BEIIECTB-METAIIOB: JIUTHS, HATPUS, KaJIus,
MarHusl ¥ KaJbIHs, ATFOMHHUSA, JKene3a. DIEeKTPOXUMUIECKAN Psi/T HATTPSDKEHUH METaIIOB
4.4 duznyecKrue 1 XUMUYECKHE CBOMCTBA BOJOPOIHBIX COCAUHEHUI HEMETAJLIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPOIa, aMMHAKa
45 dusnveckrne 1 XUMUYECKHE CBOWCTBA OKCHI0B HemeTaiioB: cepsl (IV, VI), azora (11, 1V,
V), docdopa (111, V), yrnepona (I, IV), kpemuus (IV). [lonyueHne okcu10B HEMETAIIIOB
4.6 XuUMUYecKre CBOMCTBA OKCHIOB: MeTasuioB 1A - IIIA rpymm, uaka, mequ (11) u xxemnesa (11,
III). ITomyueHne OKCHUIOB METAIIIIOB
4.7 XUMUYeCKre CBOMCTBA OCHOBAHHH U aM(OTEPHBIX THIIPOKCHJIOB (Ha TpUMeEpe
THAPOKCUIIOB aTIOMUHMUS, XKele3a, [MHKa). [lonydenne ocHOBaHMiA 1 aM(pOTEPHBIX
THIPOKCHIIOB
4.8 OO0mue XuMUIecKrne CBOHCTBA KUCIIOT: XJIOPOBOJIOPOTHOM, CEPOBOJOPOIHON, CEPHUCTOM,




CEpHOIA, a30THOMH, (pochopHOl, KpeMHUEBOM, yroabHOH. OCOObIe XUMUYECKUE CBONCTBA
KOHILIEHTPUPOBAHHOM CEPHOW U a30THOM KUCIIOT. [lonyyenue kucnor

4.9 OO6mure xuMHUecKne CBOMCTBa cpenHux cojei. [lomyuenne coneit

4.10 [onyuenue, cobupanue, pacro3HaBaHue BOAOPOAA, KUCIOPOAa, aMMUAKA, YTIIEKUCIIOTO
rasa B JaOopaTopuu

411 [onyuenue aMmuaka, CEpHOM U a30THOM KHCIIOT B IIPOMbIIUIEHHOCTH. O0mue crnoco0b
MOJTy4YECHUS METaJJIOB

4.12 I'enernueckas cBA3b MEXAY KIaccaMU HEOPTaHUYECKUX COeTMHEHUI

5 XUMUYECKHUE PeaKINU
5.1 Knaccuukanus XuMiUYecKUX peakuii o pa3IMYHbIM TPU3HAKAM: 110 YUCITY H COCTaBY

Yy4YaCTBYIOIIUX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3P QeKTy, M0 U3MEHEHHIO CTEeIeHen
OKHUCJICHHSI XUMUYECKUX IEMEHTOB

5.2 TernoBo# 3 dexT XuMHUECKOi peakinu, TePMOXUMUYECKHE YPaBHEHHS. JK30- U
9H/IOTEPMHUYECKUE PEaKnu. TepMOXUMUYECKUE YPaBHEHNUS

5.3 OKHUCITUTENbHO-BOCCTAHOBUTENBHBIE peakiui. OKUCIUTENN U BoccTaHOBUTENH. [Iporecchr
OKHCJICHUS] © BOCCTAHOBIICHHS. JJIEKTPOHHBIN OallaHC OKMCIUTENFHO-BOCCTAHOBUTEEHON
peaknuu

5.4 Teopust 371eKTPOIMTHYECKON Aucconranuy. KaTHOHbBI, aHHOHBI. DIEKTPOIUTHI U
HedeKTpouThl. CHUITBHBIE U cla0ble IIeKTPONIUThl. CTerneHb IMCCOallui

55 Peaxruu moHHOTO OOMEHA. Y CIIOBHSI MPOTEKAHUS PEAKITNii HOHHOTO OOMEHa, MOJTHBIC U
COKpallleHHbIC HOHHBIE YPABHEHUS PEAKITHHA

6 XuMUS ¥ OKpYXKaromas cpena
6.1 BemniecTBa 1 MaTepuabl B OBCETHEBHOM KU3HU YelOBeKa. be3onacHoe UCroib30BaHne

BEIIIECTB M XUMHUYECKHUX peakiuii B jabopaTopuu u ObITy. [lepBas momorns npu
XUMUYECKUX OKOraxX M OTPABJIECHUSIX

6.2 XuMHUecKoe 3arps3HeHIe OKPYXKaroIei cpeibl (KUCIOTHBIC JOXKIN, 3arPA3HEHUE TOYBBI,
BO3J/IyXa M BOJIOEMOB), CIIOCOOBI ero nmpeaoTepamnieHus [IpenensHas qomycTumMas
kontenTparms Bemects ([1/IK). Ponb xuMuu B pemmeHnH 2KOIOTHYECKUAX TIPOOIIeM.
Ycunenue mapHUKOBOro 3 exra, pa3pylieHue 030HOBOIO CII0s

6.3 [IpumeHenue cepbl, a3ora, Gpocdopa, yriepoaa, KpEMHHS U UX COSAUHEHUI B OBITY,
MeMIIHE, TIPOMBIIITICHHOCTH U CENTLCKOM X03s1icTBe. [IpuMeHeHre MeTasioB U CILIABOB
(cTamp, 9yryH, AIOPATIOMHHNN, OpOH3a) B OBITY M IPOMBIIINIEHHOCTH MX COEINHEHUH.
[MoHsATHE O KOPPO3UHM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3HUH

6.4 [IpupomHbEIe NICTOYHUKH YTIEBOIOPOIOB (YTOJb, IPHUPOAHEIH ra3, HeTh), MPOIYKTHl HX
riepepaboTky (OEH3MH), UX POJIb B OBITY W IPOMBIIIIEHHOCTH

6.5 [lepBoHavambHBIC TOHATHS 00 OPTaHMYECKUX BEIIECTBAaX KaK O COSMUHEHHIX yriiepoaa
(MmeraH, 3TaH, 3TUJIEH, allETUIIEH, TAHOJ, TJIUIIEPHH, YKCyCcHas kuciora). [lorsTre o
OMOIOrMYeCcK BaXKHBIX BEIIECTBAX: XKHUPaAX, OeJIKaX, YrIeBOAaX - M UX POIHU B )KU3HU

qeroBeKa
7 Pacuersr:

7.1 o popMynaM XHMHYECKIX COSTMHEHUN

7.2 Macchl (MaccoBOi) IOJTM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHHUSIM

Conepxanue y4eOHOro nmpeamera

Conep:xanne oOyueHus B 8 kiacce.

[lepBoHaUaTbHBIE XUMUYECKUE TIOHSATHSI.

[Ipenmer xumun. Ponp XuMUU B KU3HU YelOBEKa. XUMUSI B CUCTEME HayK. Tena U BellecTBa.
du3nyeckue CBOICTBa BelIeCTB. ArperaTHoe cocTosiHue BemecTB. [loHsATHE 0 MeToqax MO3HAHUS B
xumud. YucTteie BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI U MOJNEKYJIbl. XUMHUYECKUE AMEeMEHThl. CHMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpocThie u
CIIOXHBIE BEIIeCTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHE.




Xumuueckass (opMyna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BeulecTB. OTHOCcUTENbHAs aToMHas Macca. OTHOCUTENbHAs MOJIEKyJIspHas macca. MaccoBas
JI0JI1 XUMHYECKOTO 3JIEMEHTA B COEIMHEHNUH.

KosmuectBo BemecrBa. Moisb. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €IMHUII BeecTBa. Pacd€Tel o hopMyliaM XUMHUYECKUX COCIMHCHHIA.

OU3NYECKUE U XUMHUUECKUE SIBICHUSI. XUMHUECKasl peaklus U e€ NpU3HaKu. 3aKOH COXpPaHEHHUS
Macchl BEIIECTB. XHMHYecKHe ypaBHeHUs. Kiaccudukanms XMMUYECKHX pEaKmuid (COeAnHEHHS,
pasnoXeHus1, 3aMelIeHUs, 0OMEHa).

XUMUYECKUI D3KCIIEPUMEHT: 3HAKOMCTBO C XHMMYECKOM MOCYIOH, NpaBuwiamMu pabOThl B
nabopatopuu ¥ npuéMamu oOpamieHus ¢ Ja00paTOPHBIM 000pPYJOBAHWEM, W3YYCHHE M OMNHMCAHUE
(GU3NYeCKUX CBOMCTB 00pa3IOB HEOPraHMYECKUX BEIIECTB, HAOMOACHUE (QHU3MUECKUX (TUIaBJICHUE
BOCKa, TassHME JIbJIa, PACTUPAaHUE caxapa B CTYNKE, KUINEHUE U KOHJAEHCAIUS BOJbI) U XUMHUYECKHX
(ropeHue cBeuM, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJCUCTBUE MeEJIa C KUCIOTOW) SIBJICHHA,
HaOMOJIeHNEe W OMNMCaHWE NPU3HAKOB MPOTEKaHUs XMMUYECKHX peakuuil (pasyiokeHue caxapa,
B3aUMO/ICHICTBUE CEPHOM KHUCIOTHI C XJIOpUAOM Oapus, pasznoxeHue rujapoxkcuga meau (II) mpu
HarpeBaHuH, B3auMoOIeHCTBHE XKelne3a ¢ pactBopoM conu menu (II), uzyuenne crioco6oB pazaeneHus
cMecel (C TOMOIIbIO MarHuTa, (QUJIbTPOBAHWE, BBIMAPUBAHUE, TUCTHIUIALUS, XpoMmaTtorpadus),
MIPOBEJIEHNE OYMCTKU MOBApEHHOW COJIM, HAOMIOJEHHE U ONMCAaHHE PEe3yJbTAaTOB MPOBEIACHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MaccChl, CO3/ITaHUE MO/JIeNIel MOJIEKYI (I1apOCTEPKHEBBIX).

Baxuerime npeacTaBuTen HEOPraHMUYECKUX BEIIECTB.

Bo3nyx - cmech razoB. CocrtaB Bo3nyxa. Kuciaopon - sIeMEHT M NIpPOCTOE BEIIECTBO.
Haxoxnaenue xucinopojna B mpupoje, (QU3MYECKHMEe U XUMHYECKHE CBOMCTBa (peakuMH TOPEHHS).
Oxcupnpl. Ilpumenenue kucinopona. CrocoOGbl mMoiydyeHUss Kuciaopoaa B jaboparopuu U
npoMeblieHHocTd.  KpyroBopoT kuciopoaa B mnpuponae. O30H - amgoTponHas MoIUpUKALUS
KHCJIOPO/1a.

TemoBoil 3ddexkT xuMHuUecKOM peakuud, TEPMOXMMUYECKHE YpaBHEHHUS, 0JK30- U
SHJOTEPMHUUECKHE peaKIUU. TOIIMBO: yroJib U METaH. 3arpsA3HEHUE BO3/1yXa, YCUIECHUE TAPHUKOBOTO
addexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon - anemeHT u mpocroe BemiecTBo. HaxoxkneHue Bojopona B Mmpupoje, PU3NUECKUE U
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOObI nonydyeHus. Kuciaotel u conu.

Momnsipablit 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM.

dusznyecknue CcBoicTBa BOAbl. Boma kak pactBoputenb. PactBophl. HackimeHHble u
HEHACBIIEHHbIE pAacTBOpBL. PacTBOpHMOCTh BemiecTB B BojA€. MaccoBasi J0Jisl BEIIECTBA B pPacTBOPE.
Xumunueckue cBorcTtBa BoAbl. OcHOBaHMs. Poiib pacTBOpOB B NpHUpPOAE M B JKU3HU 4YEJIOBEKA.
KpyrosopoT Boibl B ipupoe. 3arpsi3HeHne NpupoaHbiX BoJ. OXpaHa U OYMCTKA PUPOIHBIX BOJI.

Knaccudpukanuss Heopranuueckux coeauneHud. Oxcuapl.  Knaccudukanuss — OKCHIOB:
cosieoOpaszyromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) M HecosieoOpasyrmue. HomeHknarypa
okcu10B. DU3nyeCKue U XUMUYECKHE CBOMCTBA OKCUIOB. [lonyyeHne okcuaos.

OcnoBanus. Kiaccudpukanus ocHoBaHMi: METOYM W HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBanuil. ®usnueckue u XUMHUYECKHE CBOWcTBa oOcHoBaHuW. Ilosmyuenue
OCHOBAaHMM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucinoT. Dusudeckue U XUMHUYECKHE
cBoiicTBa KuCIoT. P akruBHoctu metaiuioB H.H. bekerosa. [lomydyenue kucior.

Comu. Homenknatypa cosneil.

du3nueckue 1 XMMHUUYECKHe cBoicTBa coliel. [lomydenue comneit.

I'eneTnueckas CBSI3b MKy KJIaCCaMH HEOPTaHUYECKUX COEAUHEHUMN.

XUMHUYECKUI DKCIEPUMEHT: Ka4eCTBEHHOE ONPEICIICHUE COAEP KaHMs KHUCIOpOoJa B BO3JAYyXE,
MoJlydeHHue, coOupaHue, paclo3HaBaHME M U3yYeHME CBOMCTB  KUCJIOpOJa, HaOIroaeHue
B3aUMOJICHICTBUS BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HHUKHOBEHHS U IPEKPALIEHUS TOPEHUSA
(moxkapa), 03HaKOMJIEHHE ¢ 0oOpa3llaMH OKCHJOB M ONHCAHUE UX CBOMCTB, MOJy4YEeHHE, coOMpaHue,
pacro3HaBaHHe M HM3y4YE€HHE CBOICTB BOJIOpoJa (TOpeHHe), B3aUMOJCHCTBHE BOAOPOAA C OKCUIOM
Mean (M) (BO3MOXHO HCMOJB30BaHHE BHUIEOMATEepHUanoB), HaOmoJaeHHE 0O0pa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEJJIOBAaHUE OCOOEHHOCTEH pacTBOpPEHMs BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHONM MaccoBOM J0JIed PacTBOPEHHOIO



BEIIECTBA, B3aMMOJIEICTBUE BOJBI C METAJUIAMU (HATPUEM U KaJlbLiieM) (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCIIEOBAHNE O0Opa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOroleHue W3MEHEHHMS OKpacKd HMHIMKATOPOB B PACTBOpaxX KHUCIOT U UIENOYEH, H3ydeHue
B3auMoeiictBus okcuaa menu (II) ¢ pactBopoM cepHOM KHUCIOTHI, KMCIOT C METa/NIaMH, PEaKIIMi
HEUTpaIM3allY, MOJIYy4CHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHME OJHOIO METallla APYTUM H3
pacTBOpa COJIH, peUICHUE YKCIIEPUMEHTAIIBHBIX 33/a4 110 TeMe «BakHelIne KIacchl HEOPraHU4eCKux
COCTMHEHUI.

ITepnoanueckuit 3akoH u [lepuoanueckas cucrema xuMudeckux sinemeHtoB [I.1. Menneneesa.
Crpoenue aToMoB. XuUMHUecKasi CBA3b. OKUCINUTEIBHO- BOCCTAHOBUTEJIbHBIE PEAKLIUH.

[lepBple MONBITKM KIaCCU(PHUKALUU XUMHUYECKUX 3jieMeHTOB. lloHATHE O rpymnmax CXOIHBIX
2JIEMEHTOB (LLENOYHbIE U ILEJIOYHO3EMENbHbIE METAJLIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCHJIBI U TUAPOKCHUIBI.

Ilepnoanueckuit 3akoH. Ilepmoauueckas cucrtema xumuueckux dinemeHToB .M. Menneneesa.
Kopotkonepuoanast u jyimaHonepuoanast popmsl Ilepnoanueckoit cucTeMbl XUMHUYECKHX AJIEMEHTOB
J.N. Menneneea. [lepuoapl u rpynmnbl. DU3ndecKkuil CMbICIT MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHOIA
U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aroMHbIX sijep. M3orombl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX
000710ueKk aTOMOB MepBbIX 20 XxuMU4eckux 3meMeHToB Ilepuonnueckoit cucremsr .M. Mennaeneena.
XapakTepucTUKa XUMHUYECKOrO0 3JE€MEHTa IO ero noJsoxeHuto B Ilepmoamueckoit cucreme [I.1.
Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHsI paJuyca aTOMOB XHMHMUYECKHX D3JIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB IO TpymnmaM M IepuoaaM. 3HadeHue [lepmoaudeckoro 3akoHa |
[Iepmoanueckoil CUCTEMBI XMMHYECKHMX OJJIEMEHTOB JUIsl pa3BUTHUA Haykn M npaktukd. [[..
MeHnneneeB - y4€HbIA U TPaXKJaHUH.

Xumudeckasi ¢Bsi3b. KoBaneHTHas (MOJsipHAs U HETIOJSIpHAs) CBSI3b. DJIEKTPOOTPHUIIATEIIEHOCTh
XUMHUYECKUX 3JIeMeHTOB. VloHHas CBSI3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [lpomecchl okuciaeHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH AKCHEPUMEHT: H3ydeHHe OO0pa3l0B BEIIECTB METAJUIOB M HEMETaJUIOoB,
B3aMMOJICIICTBME THUJAPOKCHJA ILIMHKA C pacTBOpaMU KHCIOT W WIEJNOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUM (TOpeHHe, peakuuu
pasNoKeHUs, COCTMHCHHS ).

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBS3€H NMPU M3YYEHHHM XMMUH B 8 KIIACCE OCYIIECTBIISIETCS 4Yepes
UCIIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHbIX TOHSTUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAy4YHBIM (PAaKT, rumoresa, TEOPHs, 3aKOH, aHAJIM3,
CUHTE3, KJacCHU(pHUKaAIUs, IEPUOAUYHOCTD, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHNE,
MO/IEb, SIBJICHUE.

®usuka: wmartepus, aToMm, DJIJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJI, H30TOIIbI,
PaMO0aKTUBHOCTh, MOJIEKYIIA, IIEKTPUUECKHI 3apsl, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE
BEIIECTBA, Ia3, (PU3NYECKUE BEIMUUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TIIaHeThl, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJBI, MOJE3HbIE HCKOMAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

Coneprxanue oOyueHus B 9 kiacce.

BemiecTBo u xuMuueckas peakiusi.

[Tepuonnueckuii 3akoH. [leproanueckas cucrema xumuueckux anemeHtoB .M. Menneneesa.
CrpoeHne atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XMMHUYECKUX JJIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kalus, KaJblUd W HMX COECIUHEHUH B COOTBETCTBUU C TOJOXEHUEM DJJIEMEHTOB B
Ilepunoanueckoii CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XUMUYECKOW CBSI3U. THIIBI KPUCTAUINYECKUX PEIIETOK, 3aBUCUMOCTb
CBOJCTB BEILIECTBA OT TUIA KPUCTAUINYECKON PEIIETKN U BUJA XUMUYECKON CBS3H.



Knaccudukanus 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMUYECKUE CBOWMCTBA BEIECTB,
OTHOCSIIMXCS K pa3jMYHbIM KjlaccaM HEOPraHMYeCKUX COEAMHEHUH, TIeHeTHYecKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccupukamuss XMMUYECKUX peakiuil MO pa3iu4HbIM TNpU3HaKaMm ([0 YUCIY U COCTaBY
YYacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(p(EeKTy, IO W3MEHEHHIO CTETCHEH OKUCICHUS
XHUMUYECKUX AJIEMEHTOB, 10 0OpaTHMMOCTH, M0 yYaCTUIO KaTaau3aTopa). DK30- U SHIOTEPMUYECKUE
peakuuu, TEpMOXUMUYECKUE YPAaBHEHHUS.

[lonsitTue o ckopoctu xumuueckod peakuuu. [lonstne 00 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsATHE 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. [lonsTue o kartamuse.
[TonsTe o xumMuueckoM paBHOBecuu. DAKTOPHI, BIAMSIOINIME Ha CKOPOCTh XMMHUYECKOW peakiuuu U
M10JIO)KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE  PEAKLUM,  JJEKTPOHHBIM  OajaHC  OKUCIUTEIbHO-
BOCCTaHOBUTEIbHOU peakuuu. CocTaBiIeHUE YPABHEHUM OKUCINTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM
C MCIOJIb30BaHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust ANEKTPONUTUYECKON AUCCOIMALMU. ONEKTPOJIUTHl M HEIIEKTPOIUThL. KaTuoHsl,
aHUOHBI. MeXaHu3M AMCCOLMAIMKM BEUIECTB C PA3IMYHBIMU BUAAMU XUMUYECKOW cBsi3u. CTeneHb
muccouuanuu. CUibHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakuun wmoHHOro oOMeHa. YCIIOBUS NPOTEKaHMsI peakUil HMOHHOTO OOMEHa, MOJHbIE U
COKpalllEHHbIE HMOHHBbIE ypaBHEHUs peakuuid. CBoHCTBa KHCIOT, OCHOBAaHHWH M COJIEH B CBETE
MPEACTABICHUI 00 AJIEKTPOJIUTHUECKON Aucconmanun. KadecTBeHHbIe peakiuy Ha WOHBI. [loHsATHE O
TUAPOJIN3E COJIEH.

XUMUYECKUH OKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIIEeCTB - METAIOB U HeMeTauioB (TpaduTa M anMasa), CIO0XHBIX BEIIEeCTB
(x70puaa HaTpusi), UCCIENOBAaHHE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW peakIuu OT BO3IEHCTBUS
pa3IMyYHbIX  (AKTOpPOB, UCCIEJOBaHHE JJIEKTPOIPOBOJHOCTH PAcTBOPOB BEIIECTB, Ipolecca
JMICCOLIMAIIMU KHUCIIOT, IIeslouel U cosiel (BO3MOKHO MCIOJb30BaHUE BUEOMATEPHUAIIOB), IPOBEICHUE
OMBITOB, WUTIOCTPUPYIOIUX MPU3HAKY NPOTEKaHUs peakiyii HOHHOro ooMeHa (00pa3oBaHME OCaKa,
BBIJIEJICHUE Ta3a, 00pa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-
BOCCTAaHOBMUTENBHBIX peakUui (TOpEeHUe, PpeakUuu pas3oKEHHs, COCIAUHEHMs), pPaCHO3HABAHUE
HEOPraHWYECKUX BCIIECTB C IOMOINBK) KAYECTBEHHBIX pEaKkUMWd Ha  HMOHBI, pEIICHUE
HKCIEPUMEHTAIbHBIX 3a/1a4.

Hemerannel u ux coeinHEHUS.

OOmiast xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE CTENEHU
okucineHus. CTpoeHue M (QU3MYECKUE CBOICTBA IMPOCTHIX BEIIECTB - TaJlOT€HOB. XHMUYECKUE
CBOMcTBA Ha mpuMmepe xjopa (B3auMOJEWCTBHE C MeETaUlaMH, HEMETaUIaMM, UIeJI0YaMH).
Xnoposogopoa. CossiHast KMCIIOTA, XMMUUYECKHE CBOMCTBA, NOIy4YeHHEe, IpUMEHEHHE. JlelicTBHE Xitopa
U XJIOPOBOJIOPO/Ia HAa OPTaHM3M 4eNOBeKa. BaxkHelune Xaopuasl U X HaX0KIEHUE B IIPUPOE.

OO6mrast  xapaktepuctuka djeMeHTOB  VIA-rpynmbl.  OCOOCHHOCTH CTPOCHHUS  aTOMOB,
XapaKTEpHbIE CTEIICHU OKUCIICHHUSL.

Crtpoenue u (u3nueckue CBOMCTBA MPOCTBIX BELIECTB - KUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MOAU(pUKAMK KUCJIOpOJa U cepbl. XuUMHUYecKHe cBoiicTBa cepbl. (CepoBOlOpOJl, CTPOEHUE,
¢u3nyeckue M Xumuueckue cBoicTBa. OKCHABI Cepbl KaK IMPEACTAaBUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kucnoTta, pu3nuecKkue U XMMHUUYECKHE CBOHMCTBA (0OLIMe KaK MpeACTaBUTENs Kilacca KUCIOT U
cneunpuyeckre). XUMUYECKHE PEaKIMH, JeKallhe B OCHOBE MPOMBIIUIEHHOIO CII0co0a MOJIydeHUs
CEPHOM KHUCJIOTHI.

[Tpumenenne. Conu cepHO KHCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
Cepbl U €€ COEIMHEHUN B Mpupojie. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl COEANHEHUSIMU
cepsl (KUCIIOTHBIE JIOXK/IU, 3arpsi3HEHHUE BO3/1yXa U BOJAOEMOB), CIOCOOBI €ro Mpea0TBPAILECHUS.

OOmast xapakTepucTUKa 31eMeHTOB VA-rpynmbsl. OcOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIe
CTETIEHU OKUCIICHHUS.

A30T, pacipocTpaHeHHUE B MpUpoe, pu3nueckue 1 XuMuueckue cBoiictsa. Kpyroopor azora B
npupoje. AMMHaK, ero (u3M4eckue M XUMHUYECKHE CBOICTBa, moiydyeHue U npumeHeHue. Comu
aMMOHUS, X (pu3nyeckre U XMMUYECKUEe CBOWMCTBA, MpuMeHeHHue. KadecTBeHHast peakiusi Ha MOHBI
aMMOHUS. A30THas KHCJIOTa, €€ ToJyueHHe, (U3MYecKue W XUMHYECKHe cBoWcTBa (0OIIue Kak



MpEJCTaBUTEINS Kacca KUCIOT U cnenudpudeckue). Vcnonap3oBaHne HUTPATOB U COJEH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX YA0OpeHUH. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl COSANHEHUAMU
a30Ta (KUCIOTHBIE O/, 3arpsI3HEHNE BO3/1yXa, TOYBbI U BOJJOEMOB).

dochop, ammorporabie MoguduKanuu dochopa, puznueckue U XUMUIeCKne cBorcTBa. OKCH
dochopa (V) um dochopnas kucmora, Qu3nUeckue U XUMHUYECKHE CBOWCTBA, IMOJIydeHUE.
Hcnons3oBanue GochaToB B KaUeCTBE MUHEPAIBHBIX yI0OpEHUH.

OOmast xapakrepuctuka dieMeHTOB [VA-rpymnmel. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUSI.

VYraepon, amoTpomnHble MOAM(DUKALMHK, pacHpOCTpaHEHHWE B TpUpoae, (HU3NYECKUEe U
XAUMUYecKne cBoiicTBa. Ancopbumsa. Kpyroeopor yriepoma B mpupoge. OKcuael yrieponaa, HX
¢u3nveckue U XMMHYECKHE CBOWCTBA, JICHCTBHE HA XMBBIC OPTaHU3MBI, ITOJYYCHHE U MPUMEHEHHE.
DKoJIoTHUeCKre TpoOJIeMbl, CBs3aHHbIE C OKcuaoM yriepoaa (IV), rumoresa r1i1006aIBHOTO
MOTEIUICHUSI KJIMMaTa, TMAapHUKOBBIM 3(PQeKT. YroiapHas KuACIOTa W €€ coid, WX (U3UYECKUe Hu
XAMUYECKHE CBOWCTBA, TOJIydeHHE W TpuUMeHeHue. KauecTBeHHas peakmusi Ha KapOOHAT-WOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIINIEHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHavanbpHBIE TIOHATHS 00 OPraHWMYECKUX BEHIECTBAX KaK O COSAMHEHUSX yrieponaa (MeTaH,
9TaH, OTHWJEH, aleTHJIeH, OJTaHOJ, TJHIEPHH, YKCYCHas KucioTa). lIpupoaHble HMCTOYHUKH
YTI€BOAOPOJOB (yroJib, MPUPOJHBIM ra3, HEPTh), MPOAYKTHl UX HepepaboTku (OEH3MH), UX POJIb B
OBITY M TPOMBIIIIIEHHOCTH.

[TonsiTHEe 0 OMOJIOTHYECKH BKHBIX BEUIECTBAX: KUPAX, OCITKAX, YIIIEBOAX - M UX POJIU B KU3HH
genoBeka. MarepraabHOE eMHCTBO OPraHMYECKHX U HEOPTaHUIECKUX COCTMHECHUH.

Kpemuuii, ero ¢usnueckne u XuMudeckre CBOMCTBA, MotyuyeHue u npumeHeHue. CoequHeHUs
KpeMHusi B mpupojsie. O6mue mnpeacraBieHus o0 okcuje kpemMHusi(1Y) m KpeMHUEBON KHCIOTE.
CunuKkatel, X UCTOJNB30BaHUE B OBITY, MEIUIIMHE, MPOMBINUICHHOCTH. BakHeWIe CTpoHuTeNbHbIC
MaTepuagbl: KepamMHKa, CTeKJIo, IeMeHT, OeToH, xene300eToH. [IpoGnembr Oe3zomacHOro
WCTIOJIb30BAHUS CTPOUTEIFHBIX MAaTEPUAIIOB B TOBCETHEBHOMN JKU3HU.

XUMHUYECKUH SKCTIEPUMEHT: M3YYCHHE OOpa3I[0OB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOU
KHUCJIOTBI, NPOBEJCHHWE KAUEeCTBEHHBIX pEaKIMi Ha XJIOPUA-HUOHBI U HAOIIOJEHHE MPHU3HAKOB HX
MPOTEKAHMUS, OTBITHI, OTpaKarolne GU3NIECKUe U XUMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEAMHEHUN
(BO3MOXXHO  HCIIOJIb30BAaHHWE  BHUICOMATEPHUATIOB), O3HAKOMJIGHHE C oOpasmamMu  XJIOPHUIOB
(rasmoreHn10B), O3HAKOMJICHHE C OOpa3iaMu cepbl U €€ COCIMHEHUSIMU (BO3MOXKHO HCITOJIh30BAaHUE
BHJICOMATEPHAJIOB), HaOJIFOIEHE npoiecca 00yTIIMBaHUs caxapa 01 NEHCTBUEM
KOHLIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, H3y4eHHE XUMHUYECKUX CBOMCTB pa30aBIIEHHON cepHOU
KHUCIIOTBI, MpPOBEJCHHE KAueCTBEHHOM peakuuu Ha cynbhaT-uoH U HaOIIOJeHHe MpU3HaKa e¢
MPOTEKAaHUs, O3HAKOMJIEHHE C (U3MUECKUMU CBOMCTBaMHU a3oTa, (ochopa W uX COEAMHEHUH
(BO3MOXHO HCTOJB30BAaHUE BHUICOMATEPUATIOB), 0Opa3laMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH,
MoJIyueHue, cobupaHue, pacro3HaBaHHE M HW3yUYE€HHE CBOMCTB aMMHUaKa, NMPOBEICHUE KaueCTBEHHBIX
peakiuii Ha UOH aMMOHHUS U (ocdaT-uOH U U3ydeHHEe MPU3HAKOB WX MPOTEKAHUS, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOKHO HCIOJB30BAHHUE BHICOMATEPUAIIOB),
U3y4YeHHE MOJeNiell KPUCTAIUIMYECKUX pemEToK anMasa, rpadura, dymiepeHa, 03HaAKOMIIEHUE C
MPOLIECCOM  aACOpPOLMU  pPAacCTBOPEHHBIX BEIIECTB AaKTHUBHUPOBAHHBIM YITIEM U yCTPOWCTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHHe, pACIO3HABaHHE M HW3Y4YE€HHE CBOWMCTB YIJIEKUCIOrO Tasa,
MIPOBEJICHUE KAYECTBEHHBIX pEaKIuil Ha KapOOHAT W CUJIMKAT-UOHBI M M3yYEHHUE IPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJICHME C  MPOAYKIMEH  CHWIMKATHOW  MPOMBIILIEHHOCTH,  pEIIeHUe
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelre HeMeTallIbl U X COSTUHEHUS.

MeTaisl ¥ UX COEMHEHUS.

OO1mast XxapaKTeprCTUKAa XUMHUYECKUX 3JIE€MEHTOB - METAJUIOB HA OCHOBAHMM MX IOJIOKEHHS B
Ilepuoanyeckoit cucreme xumudeckux snemenTtos JI.M. MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTajuloB. MeTtananyeckas CBsA3b U MeTaJUIMYecKasi KpUCTaJIMUecKasi peréTka. DIeKTPOXUMUYECKUN
psaa HampsbkeHUM MmeTauioB. Du3Mueckue M XMMHUYEeCKHe CBOHCTBa MeTayuioB. OOmiue crocoObl
NoJTy4eHus: MeTaisioB. [IoHsATHE 0O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO3UH.
CnunaBsl (cTalib, UyryH, JIOPATIOMUHMNA, OpOH3a) M UX MPUMEHEHHE B ObITY U IPOMBIILICHHOCTH.

[lenounsle MeTambl: moJjiokeHue B Ilepuonmueckoit cucreme xumuueckux snementoB JI.U.
MenieneeBa, CTpOCHHUE WX aTOMOB, HAaXOXJAeHUE B npupojie. Ousnueckrue U XUMUYECKUE CBOMCTBA



(Ha mpumepe HaTpus U Kaiusg). OKCUAbl U TUAPOKCUABI HaTpus U Kanud. IIpuMeHeHue MienoyHbIX
METAJUIOB U UX COCTUHEHUMU.

[IlenoyHO3eMeENbHBIE METAJIBI MarHWi M KaylblMil: IosiokeHue B llepmoauueckoil cucreme
xuMuueckux aneMeHtoB JI.M. MeHneneeBa, CTpOEHHME HX aTOMOB, HAXOXJECHHE B MPUPOJE.
duznyecKkrue U XMMUYECKUE CBOMCTBA MarHus M Kajblius. BakHeume coeuHeHusT Kaablus (OKCHUI,
THJIPOKCU, cOJH). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHMii: nosiokenue B llepuoanueckolr cucrteme XUMHUYECKMX dieMeHToB  J[.M.
MenneneeBa, CTpoeHHE aToMa, HaxOXAECHHE B mpupoae. PuU3nMyecKMe U XUMHYECKHE CBONCTBA
anmoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U THUIPOKCH]IA AJTFOMUHMSL.

Kenezo: nonmoxxkenue B Ilepuoaumueckoit cucreme xumuyeckux snemeHtoB .M. Menneneesa,
CTpPOEHHE aToMa, HaxO)KJIeHue B mnpupoje. Ousznueckue U XMMUYECKHE CBOWCTBa xeneza. OKCuupbl,
ruApoKcuabl U conu conu xenesa (I1) u sxenesa (II1), ux cocras, CBOMCTBA U MOJTyUYEHUE.

XUMHUYECKUH OKCHEPUMEHT: O3HAKOMJIEHHE C oOpa3lnamMu METaUIOB M CIUIAaBOB, WX
(u3MYECKUMHU CBOWCTBAMU, U3YYEHUE PE3YIbTATOB KOPPO3HHM METAJIOB (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEW B3aMMOJIEHUCTBUS OKCHJA KaJbIUs U HATPUS C BOJOHW (BO3MOXKHO
WCIOJIb30BAHME BUAEOMATEPUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, Mpolecca TOpPEHUs
kKeyesa B KHUCIOpoze (BO3MOXHO HCIHOJB30BaHUE BHUAECOMATEpUAOB), NPU3HAKOB MPOTEKAaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI (MAarHUs, KaJblMs, aJlOMUHUA, IUHKA, kene3a (II) u xenesa (II1),
meau (II), HaGmroneHue M onMcaHue MPOLECCOB OKpalllMBaHUS IJIAMEHH MOHAMU HAaTpus, Kalus U
KaJmplusl (BO3MOYKHO HCIIOJIb30BAaHUE BHUAECOMATEpUAIOB), HCCIEOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHAA aJIOMUHHUS U TUIPOKCHIA IIMHKA, pEIIeHHE SKCIEPUMEHTAJbHBIX 3a/ad 10 TeMe
«BaxxHenmme MeTaJlJTbl U UX COCTMHEHUS.

XUMUS U OKpYXarolas cpesa.

BemectBa u MmaTepuanbl B MOBCETHEBHOM >KM3HM 4YeloBeKa. be3omacHoe HCHOJIb30BaHUE
BEIIECTB M XUMUYECKHX peakiuii B ObITy. [lepBas moMoIIb Mpu XUMHUYECKUX 05KOTaX M OTPABIICHUSX.

XUMHYEeCKOe 3arps3HEHHE OKpyXKarollel cpenbl (TpenelbHas JOMYCTHMas KOHIIEHTpAIUs
BemecTB (nanee - [1JIK). Poias xumun B penieHnn 3K0JIOTHIECKUX TPOOIeM.

XUMUYECKUN SKCIEPUMEHT: H3ydeHHe 0O0pa3lioB MaTepHalioB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJIMMEPHBIC MaTEPHAIIBI).

MexnpenMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBS3€M NMPU M3YYEHHHM XMMHH B 9 KJlacce OCYIIECTBIISIETCS Yepes
UCIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHbIX TIOHSTUN, TaK W TOHATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAy4YHBIM (PAaKT, rumoresa, 3aKOH, TEOPHsl, aHAIM3,
CUHTE3, KJacCHU(pHUKaAIUs, IEPUOAUYHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICIUPOBAaHUE, NU3MEPEHNE,
MOJEeNb, SIBJICHHUE, TapHUKOBBIHN 3(D(PeKT, TEXHOTIOTHsI, MaTEPHUAIIBI.

®usnka: wMaTepus, aroM, OJJIEKTPOH, TNPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJNA, JIEKTPUUECKUI 3apsij, MPOBOJHUKH, MOJIYIPOBOJHUKH, TUIIEKTPUKH,
(GOoTORNIEMEHT, BeEIIeCTBO, Telo, OOBEM, arperaTHoe COCTOSIHHE BeEIIeCcTBa, Tra3, pacTBOp,
PacTBOPUMOCTb, KpUCTAITUYECKAs] PEeIETKa, CIUIaBbl, (DU3MUYECKUE BETUYMHBI, €UHUIIBI U3MEPEHHUS,
KOCMHMYECKO€ IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJIHLIE.

buonorusi: ¢dotocunTe3, napixanue, Ouocdepa, -HKOCHUCTEMa, MUHEPATIbHBIE YI0OpeHUs,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJIbI, MOJE3HbIE HCKOIMAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.



TemaTHyeckoe IVIAHUPOBaAHME
8 ki1ace

KoanuecTBo
4acoB

Ne i/ Pa3zgennl/TeMbl

DieKTPOHHBbIE (LU (POBLIE)
o0pa3oBaTe/ibHbIE pecypchl

JeATeIbHOCTD yUYHTe s
¢ y4yeToM padoyeii MPOorpaMMsbl BOCIIUTAHUA

IlepBoHauanbHbIe XMMHYECKHE MOHATHS (20 4)

1 Xumus — BaxkHast 001acThb 5
€CTECTBO3HAHUS U

Bbubnuoreka LIOK
https://myschool.edu.ru

NPAKTHYECKOW JIEATENBHOCTH

Bocnuranue co3HaTensHON AUCIMIIIMHEI (TIOKa3aTh BAKHOCTD
y4eOHO-TI03HABATENBHON S TENbHOCTH, y4eOHOH U TPYIOBON
JUCITUATLITIHBI).

4enoBeKa
2 | BemecrBa u XuMHUYECKHE 15 Bubmuoreka [JOK IIpuBneyeHrne BHUMaHUS NIKOJIBHUKOB K [IEHHOCTHOMY aCIIEKTy
peakiu https://myschool.edu.ru U3y4aeMbIX SIBJICHHUI, THUIIUMPOBAHUE 00CYKICHU,

BBICKA3BIBAHUS CBOEIO MHEHMS U €r0 000CHOBAHUE

Bakneiimmie npeacTaBuTeny Heopranmdeckux Berects (30 1)

3 | Bosnyx. Kuciopon. 6
ITonstue 00 okcuIax

bu6nuoreka [JOK
https://myschool.edu.ru

CTuMynupoBaHEe MO3HABATEIHPHON MOTUBAITMH O0YIAFOIIIHXCS
yepes MPUMEHEHHE NHTEPAKTUBHBIX (hOpM padOThI

4 | Bomopon. [TonsiTie 0 KHCIIOTaxX 8 bubmuoreka 1IOK OOyuenre KOMaHIHON paboTe W B3aUMOIEHCTBHIO C IPYTUMH
U COIAX https://myschool.edu.ru 00y4aIOIMUMHUCS depe3 TPYIITOBEIE (GOPMBI paOOTHI MK
paboTHI B Mapax
5 |Boma. PactBopsr. [lorsTue 06 5 bubmuoreka [IOK BripaboTka TUIHOCTHOTO OTHOIIECHUS K COOBITHSAM, SIBIICHHUSM,
OCHOBaHHUAX https://myschool.edu.ru JIMIIaM, aKIEHTHPOBAHKME BHUMaHHS 00yJaroIInXcs Ha
HPaBCTBEHHBIX ITpoOIeMax.
6 | OcHOBHBIE KJIaCCHI 11 bubmuoreka LIOK ManmmmrpoBaHue U MOAIEpKKa UCCIIeI0BaTEIbCKOM

HCOPraHNn4E€CKuXx COCTMHEHUMN

https://myschool.edu.ru

JIEITEIIbHOCTH 00yYarOIIIXCsl.
dopmupoBaHue y 00yJarOMXCs KYJIbTYPBI 30POBOTO H
Oe3ormacHoro oopas3a KHU3HH.

Ilepuoguyecknii 3axon u Ilepuoanueckas cucrema xuMmuyeckux 31eMeHToB /1. U. Menaesneesa. Ctpoenne aToM0B. XMMH4YeCKasi CBSI3b. OKUCJINTeJIbHO-

BOCCTAaHOBUTeNbHBbIE peakiun (15 1)

7 | llepuoamueckuii 3aKOH H 7
ITepuonnueckas cucrema

Bbu6nuoreka LJOK
https://myschool.edu.ru

XHMHYECKHUX 3jeMeHToB JI. W.
MenpeneeBa. CTpoeHre aToMa

Opranu3zarus paboThl 00YJaIOINXCS C COIMATBHO-3HATUMOM
nH(hopManmei uepe3 0OCYyKIeHHE U BEICKA3bIBAHUS
COOCTBEHHOTO MHEHUS

8 XuMuueckas CBSI3b. 8
OKUCIUTENBHO-

bubmuoreka LIOK
https://myschool.edu.ru

BOCCTAaHOBUTCIIbHBIC pCaKIITUN

I/IHI/IHI/II/IPOBaHI/Ie " IMOAJACPIKKA HCCHeZ[OBaTeHLCKOﬁ
ACATCIbHOCTHU O6y‘{aIOH_II/IXC${
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PesepBHOE Bpems

9 ka1ace
KoummuectBo diaexkTpoHHbIe (MU poBbIE esATeJILHOCTh YUHTeJsl
Ne n/m Pa3zaennbl/TemMmbl P (pp ) A . y
4acoB o0pa3oBaTejibHbIe pecypchl ¢ ydyeToM padoyeii MporpaMMbl BOCTIUTAHUSA
BemectBo u xumuueckue peakuuu (17 1)

1 |I[loBTOpeHue u yriuyoieHue 5 bubnuoreka [IOK BocnuTanue co3HaTENbHOM TUCIIUILIMHBI (TTOKa3aTh BAKHOCTh
3HaHU# OCHOBHBIX Pas3feioB https://myschool.edu.ru y4eOHO-TT03HABATENBHON JEATETBHOCTH, yIeOHOH U TPYIOBOI
Kypca 8 kitacca JACITATLTIHBI).

2 OCHOBHBIEC 3aKOHOMEPHOCTH 4 Bbubmnuoreka LIOK NuunnurpoBaHue 1 NnojJiepKKa UCCIIe0BaTEIbCKON
XAUMUAYECKUX PeaKIuii https://myschool.edu.ru JIEITEIIbHOCTH 00yYarOIIIXCsl.

®dopmupoBaHue y 00y9aromuxcs KyJIbTYpbI 30pOBOTO U
6e3omacHOro 00pasa KHU3HU.

3 | DnekrponuTuveckas 8 bubmmorexa [IOK IIpuBneyenne BHUMaHHUSI IIKOIBHUKOB K HEHHOCTHOMY aCIIEKTY
JIMCCOTIHATIHS. https://myschool.edu.ru U3y4aeMbIX SIBJICHHUN, HHUIIUMPOBAHUE 00CYKICHUH,
XuMHUUYECKHE PEaKIiK B BBICKa3bIBaHHUSI CBOETO MHEHHS M €T0 000OCHOBaHHE
pactBopax

Hemeramiel u ux coemuueHus (25 1)

4 | OOrmras xapaKTepUCTHKA 4 bubmuoreka [IOK CTuMyITMpOBaHME ITO3HABATEIHPHON MOTUBAITMH O0YIATOIIIHXCS
XMUMHYECKUX dy1eMenToB VIIA- https://myschool.edu.ru yepe3 MPUMEHEHNE MHTEPAKTUBHEBIX (hOpM paboTHI
rpynnsl. ['anorenst

5 | OO6mast xapaKTepHCTHKA 6 bubmuoreka [IOK OO0ydeHne KOMaHTHON pabOTe U B3aMMOJICHCTBHIO C IPYTUMHU
XMMHYECKUX DIIeMeHTOB VIA- https://myschool.edu.ru 00y4arOIIMMHKCS Yepe3 TPYyIoBbie GOpMbI pabOThI HITH
rpymmsl. Cepa u e€ coeqMHEHUs paboTHI B Tapax

6 | OOImas xapaKTepHuCTHKA 7 bubmuoreka [IOK BripaboTka TUYHOCTHOTO OTHOIIEHUS K COOBITHSM, SIBJICHHSIM,
XUMHYECKUX 3JIEMEHTOB VA- https://myschool.edu.ru JIMIIAM, aKIIEHTUPOBAHUE BHUMAHHSI 00YYaIOIINXCS Ha
rpymmbl. A30T, Gocdop u ux HPaBCTBEHHBIX MpoOIIeMax.

COCTMHCHUS

7 | OOmas xapaKTeprucTHKa 8 bubmmorexa [IOK WNunmumnpoBanne U monepKKa UCCae0BaTeIbCKON

XUMHUYECKUX 3JIeMeHTOB [V A- https://myschool.edu.ru JeATETBHOCTH 00YYaFOIIIXCS.
IPYIIbL YIIIEPOI U dopMHUpOBaHUE Y 00YIAIOMIUXCS KYJIBTYPBI 370pOBOTO K
KPEMHUH, U UX COCTUHECHUS 0e3omacHoro odpasa KU3HH.
Mertamnsl 1 ux coequHeHus (20 9)
8 OO111e CBOWCTBA METAILIOB 4 Bu6nuoreka IJOK Opranuszarus padoThl 00YJaIOIUXCS C COMMATEHO-3HATUMOM

uHpopMaIuel yepe3 o0CyKAeHNE U BHICKA3bIBAHUS
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COOCTBEHHOI'O MHEHMUS

9 Baxkneliime MeTaibl 1 UX 16 bubmuoreka LIOK NuunuupoBanue 1 noaepKKa UCCIIEq0BaTENbCKON
COCITMHCHHUS https://myschool.edu.ru JIeATEIBHOCTH 00yYarOIIIXCs
Xumus u okpyxatomias cpena (3 1)
10 | Xumus 1 oOKpyKaromas cpeaa 3 Bubmuoreka [JOK WuunmnpoBanye U nmoaepkKa Uccaea0BaTeIbCKON
https://myschool.edu.ru JIeATEIIBHOCTH 00yYarOIIIXCsI
CTuMynupoBaHUE MO3HABATEILHON MOTHBAIIMK O0YYarOIIUXCS
yepes3 MPUMEHEHUE NHTEPAKTUBHBIX (hOpM padOThI
PesepBHOE BpeMs 3
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