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IosicHUTEJIbHASA 3ANTUCKA

Pabouas mporpamma o xumuu Jutsi oOyJarommxces 9 Kiacca coctaBieHa Ha ocHoBe TpeOoBaHui
K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHONM MPOrpaMMbl OCHOBHOIO OOILEro
oOpa3oBaHusl, MNpeAcTaBICHHBIX B dDeneparbHOM TOCYIAapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJApPTE OCHOBHOTO o0O0Imero oOpa3oBaHUs, € Y4ETOM paclpenel€éHHbIX MO0 KiIaccam
MPOBEPSAEMBIX TPEOOBAHHUI K Pe3ylbTaTaM OCBOCHHS OCHOBHOWM 00pa30BaTEeNbHOW MPOTPaMMBbI
OCHOBHOTO  00mmero o0pa3oBaHUsT M DJIEMEHTOB  COJACP)KAaHHS, TMPEICTABICHHBIX B
YHUBepcaTbHOM KOoAM(HUKAaTOpe MO XWMHHU, a Takke Ha ocHoBe [IpuMepHON mHporpaMMsl
BOCIIUTAHUS OOYYaIOIMXCS TMPHU TOJTYYEHHH OCHOBHOTO OOIIETo 0OO0pa3oBaHUS M C Yy4ETOM
Konnenmuu npenonaBanusi ydeOHOTo mpeamera «XuMHsD» B 00pa30BaTEIBHBIX OPraHU3AIMSIX
Poccuiickoit @enepanuu, peaqusylolX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOrpaMMbl (YTB.
Pemenunem Kommerun Munnpocsemenust Poccun, mporokoit ot 03.12.2019 N IIK-4BH).

O0mass XapakTepucTUKAa y4e0OHOro npeamMera « XuMus»

Bxnag yuebnoro mpeamera «XuMus» B JOCTHXKCHHUE I1€JIeH OCHOBHOTO OOIIETO 0Opa3oBaHUs
00yCIIOBJIECH BO MHOTOM 3HAYCHHEM XWMHYECKOW HAyKd B TO3HAHUHU 3aKOHOB MPHPOJBI, B
Pa3BUTUU MPOU3BOIUTEIFHBIX CHJI OOIIECTBA M CO31aHUU HOBOM 0a3bl MaTepraIbHON KyJIbTYpHI.

XuMHus Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK pPAclpoCTpaHuia CBOE BIIMSHHE Ha BCE
00JIaCTH YEJIOBEYECKOTO CYIIECTBOBAHUS, 3a/lajla HOBOE BUACHHUE MHUpA, CTajla HEOTHEMIIEMBIM
KOMITIOHEHTOM MI/Ip0BOI\/'I KYJIBbTYPBHI, HGO6XO)II/IMI>IM YCIIOBHEM KU3HU O6H1€CTBaI 3HAaHNE XUMHUHU
CIIY)KMUT OCHOBOH JuIsl (OpMHUpOBAHMSI MHUPOBO33PEHHUsS UEIOBEKA, €ro IMpPeJCTaBIEHUN O
MaTepHabHOM €MHCTBE MUPA; BAXKHYIO POJIb UTPAIOT POpMUpYEMbIe XUMUEH MPEACTaBICHHS O
B3aMMOIIPEBPAILECHUAX PHEPIUU U 00 SBOJIOLUHU BELIECTB B NPUPOJE; COBPEMEHHAs XUMUS
HalpaBlieHa Ha pelleHue IoOaIbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTUS 4YEIOBEYECTBA —
CHIDHEBOM, DJHEPreTUYECKOW, THINEBOM M  DKOJOTHMYECKOM  Oe3omacHocTH, MmpolieM
31paBOOXPaHEHHUSL.

B ycnoBusix Bo3pacTaromiero 3Ha4eHUs XMMHU B JKUM3HHM OOIIECTBA CYIIECTBEHHO MOBBICHIIACH
poJib XMMHYECKOro oOpa3oBaHus. B muaHe comuanu3anuy OHO SIBJISETCA OJHUM M3 YCIOBHU
dopMHpOBaHUS HHTEIUIEKTA TMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY  4YENOBEKYy XMMHYECKME 3HaHUS  HEOOXOOUMBI i  MpUOOpeTeHus
OOIICKYTBTYPHOTO YPOBHS, MO3BOJISIFOINETO YBEPEHHO TPYIAUTHCS B COLIMYME UM OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpPA3HOW W3HU OOIIECTBA, I OCO3HAHUS BAXKHOCTH Pa3yMHOTO
OTHOILEHUSI K CBOEMY 3JI0POBBIO U 3JI0POBBIO JIPYIMX, K OKPYKAIOIIEH MPUPOAHOU cpene, it
IPaMOTHOTO MOBEICHUS IPU UCIOJIB30BAHUH PAIMYHBIX MATEPUATIOB U XUMUYECKUX BELIECTB B
MMOBCEIHEBHOM KU3HH.

Xumnueckoe oOpa3oBaHHE B OCHOBHOM IIKOJIE SIBJISETCS 0A30BBIM MO OTHOIICHUIO K CHCTEME
o0mero XuMuyeckoro ooOpazoBanus. [lodToMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO
peanusyeT MPHUCYIE OOIEeMy XHMHYECKOMY OOpa3OBaHUIO KIIOUEBHIE ILIEHHOCTH, KOTOPBIE
OTPaXKaIOT TOCYAAPCTBEHHBIE, OOIICCTBEHHbIE M WHAWBUIAYaJIbHbIE TOTPEOHOCTH. DTUM
OTIpeNIeNsAeTCS CYIHOCTh OOIel cTpaTernu OoOydeHHs, BOCIIUTAHUS U Pa3BUTHUS OO0YJArOIIMXCS
CpeaCcTBaMU y4eOHOTO TpeaMeTa «XUMUsD).

M3ydenue mnpeamera: 1) cmocoOCTBYeT pealu3alliii BO3MOXKHOCTEH ISl CaMOpa3BUTHUS H
dopMHpOBaHUS KyJIbTYpbl JIMYHOCTH, €€ OOIell M (yHKIMOHAIBHON IpaMOTHOCTH; 2) BHOCHT
BKJIaJl B (DOPMUPOBAHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEW MOJPOCTKOB, HABBIKOB HMX
CaMOCTOATEIbHON yueOHOW IeSATENbHOCTH, SKCIIEPUMEHTABHBIX U HCCIIEIOBATEIBCKUX YMEHHH,
HEOOXOAMMBIX KaK B IMIOBCEJHEBHOW JKHM3HHM, TaK U B NPOPECCHOHAIBHOM IEATeNbHOCTH; 3)



3HAKOMUT CO CIeHU(UKON HAyYHOTO MBINUICHHS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO B3IVIsAA HA
€MHCTBO TMPHUPOJBI M YEIOBEKA, SBJSETCS OTBETCTBEHHBIM »JTarioM B (opMUpOBAHUU
€CTeCTBEHHO-HAyYHOW TPaAMOTHOCTH  MOJPOCTKOB; 4) cmocoOCTByeT  (QOPMHUPOBAHUIO
LEHHOCTHOTO OTHOUIICHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOH BKJIaJ| B KOJIOTHYECKOe 00pa3oBaHue MIKOIbHUKOB.

HasBannesie HampaBiieHuss B OOy4eHHWH XUMHHU OOECIIEUMBAIOTCS crenu(UKoil coaepkaHus
npeaMeTa, KOTOPBIN SBISETCS MEeJarorHiyeckd aJalnTHUPOBAHHBIM OTpakeHHEM 0a30BOMl HayKH
XAMHU HA ONIPEACIEHHOM JTalle €€ pa3BUTHUS.

Kypc XumMuM OCHOBHOH IIKOJBI OpPUEHTHUPOBAH HA OCBOEHHE OOYJAIOIMMUCS OCHOB
HEOPraHMYECKOW XUMHU U HEKOTOPBIX MOHSITUM W CBEACHHH 00 OTIENbHBIX OOBEKTax
OPraHUYECKON XUMUU.

Crtpykrypa cozepkaHus mpeaMmera copMUpoBaHa Ha OCHOBE CHCTEMHOIO IOAX0/Aa K €ro
u3ydeHuto. CojaepkaHue CKIaJIbIBA€TCSl U3 CHCTEMbI IMOHATUNH O XUMHYECKOM DJIEMEHTE U
BEUIECTBE M CUCTEMbl IMOHATHM O xumudeckod peakquu. O6e 3TH CHUCTEMBI CTPYKTYpPHO
OpraHHW30BaHbl M0 NPUHLMILY [TOCIEI0BATEIBHOTO PA3BUTHSI 3HAHUM Ha OCHOBE TEOPETHUUECKUX
NpEICTaBICHUNH Ppa3HOIO YPOBHS: AaTOMHO-MOJIEKYISIPDHOTO YY€HHUsSI KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBHs Ilepuognueckoro 3akona [[. 1I. MenneneeBa kak OCHOBHOIO 3aKOHa
XAMHUHM, YY4EHUS O CTPOCHHMM aroMa W XHMHYECKOM CBSI3M, TMPEICTaBICHUNH 00
JJEKTPOJUTUYECKON  JMCCOIMallUM  BEUIECTB B pacTBopax. leopeTuueckue 3HaHUSA
paccMaTpuBalOTCS Ha OCHOBE OSMIMPHYECKM IIOJYYEHHBIX H  OCMBICIEHHBIX (DakToB,
Pa3BUBAIOTCSA MOCIIEAOBATENIFHO OT OJHOTO YPOBHS K IPYrOMY, BBITTOJIHSSA (PYHKIMH OOBSCHEHUS
U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHMUSI M BO3MOXKHOCTEH NPAaKTMYECKOIO NPUMEHEHUs M
HOJIy4E€HU S U3y4aeMbIX BEIIECTB.

Takass opraHu3anus COAEpKaHUs Kypca CIIOCOOCTBYET IPEACTABICHUIO XMMHUYECKOH
COCTABJIAIOLIEH HAaydHOM KApTUHBI MHpPA B JIOTUKE €€ CUCTEMHOW mpupoibl. TeM caMbIM
o0OecrieunBaeTcsi BO3MOKHOCTh (OPMUPOBAHUS Yy OOYYaIOUMXCS HEHHOCTHOTO OTHOIIEHHS K
HaydyHOMY 3HAHUI0O M METOJaM IIO3HaHHS B HayKe. BakHO Tarke 3aMETHTh, YTO OCBOCHHUE
CoepKaHUs Kypca IPOUCXOAUT C IIPUBJICYCHUEM 3HAHUW M3 pPAHEE M3YYCHHBIX KypCOB:
«Oxpyxaroumii Mmup», «buonorus. 5—7 xnacce» u «du3nKa. 7 KIaccy».

ey n3ydeHust yaeOHOro npeamMera « XuMHUs»

K nampaBieHHIO MEpBOCTENEHHON 3HAYMMOCTU MPHU peau3alui 00pa30BaTEIbHBIX (PYHKIIUN
npeaMera «XUMHSD» TPAAUIIMOHHO OTHOCAT (OPMUPOBAHUE 3HAHUN OCHOB XUMHMYECKOW HAyKH
Kak 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOH JEATECIbHOCTH YelIOBEKa M Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KYIBTYpHI. 3a/iada MpeaMeTa COCTOMT B (OPMUPOBAHUU
CHCTEMbl XMMHUUYECKUX 3HAHUNW — BaXHEUIMX (PAKTOB, MOHSTHH, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHHH, TOCTYITHBIX 000OICHU MUPOBO33PEHUYECKOTO XapaKTepa, s3bIka HAayKd, 3HAHUH O
HAayYHBIX METOJaX M3y4eHHUs BEIECTB M XMMUUYECKUX DPEAKIUH, a Takke B (POpMUpPOBAHHU U
Pa3BUTUHM YMEHHH M CIOCOOOB JESATETLHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM, HAOMIOJCHUEM U
MPOBEJICHUEM XMMUUYECKOTO IKCIIEPUMEHTA, COONIOICHHEM MpaBUi 06€301acHOro OOpaIieHus ¢
BEIIECTBAMHU B MOBCEHEBHOMN KU3HU.

Hapsiny ¢ »TuM nenu u3ydeHus HpeaMeTa B IMporpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOrO o0mero ooOpasoBanus. CerogHs B
o0pa3oBaHMM 0CO00 3HAYMMON NPHU3HAETCA HANPABICHHOCTh OOy4EeHUs Ha pasBUTHE U
CaMOpa3BUTHE JIMYHOCTH, (popMupoBaHue e€ HUHTEIJIeKTa W oOwEeil KynbTypel. OOyueHue
YMEHHIO YYHUTHCS U TIPOJOJDKATh CBOE 00pa3oBaHME CaMOCTOSATENIFHO CTAaHOBUTCS OJIHOW W3
BOKHEHIIMX QyHKIIMH yIeOHBIX MPEIMETOB.



B cBs3u ¢ aTHM npu U3y4CHUU NOpCcAMETa B OCHOBHOH IIIKOJIE JAOMUHUPYIOLICC 3HAYCHUC
npuoOpenu Takue 1eiu, Kak:

dopMHpOBaHME WHTEIUICKTYyaJlbHO pAa3BUTOM JIMYHOCTH, TOTOBOHM K camMooOpa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOATEIHPHOMY TPUHSATHIO PEIICHUN, CIIOCOOHOM ananTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KHU3HU;

HaIpaBJICHHOCTh OOY4YEHUS] Ha CHCTEMaTHYECKOE MPUOOIIEHUE YJAUXCS K CaMOCTOSTEIbHOM
MO3HABATEIBHON JIEATENFHOCTH, HAYYHBIM METOJaM MO3HaHUs, (GOPMHUPYIOIIMM MOTHUBAIUIO U
pa3BHUTHE CIIOCOOHOCTEH K XUMHUH;

o0ecrieyeHre  YCIOBUH,  CHOCOOCTBYIOUMX  MPUOOPETEHHIO  OOYy4JaroIlMMHUCS  OIBITA
pa3HOOOpa3HOW JESTEeIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIETEHIIMH ), IMEIOIIMX YHHUBEPCAIbHOE 3HAYE€HUE ISl Pa3InUHbIX BUJOB JIESTEIbHOCTH;

dopMupoBaHue YMEHUH OOBSICHSTH U OLIEHUBATH SIBJICHUS OKPYXAIOIIETO MUpa Ha OCHOBAaHUHU
3HAHUMU U OIIBITA, IIOJIYYEHHBIX IIPU U3Y4EHUU XUMUH;

dopMupoBanue y oOydaOUMXcsd TYMAHHUCTHMYECKUX OTHOIICHWM, MOHWMAaHHUS LIEHHOCTU
XUMUYECKUX 3HAHUHU A7 BBIPAOOTKH SKOJIOTUYECKH IeJecooOpa3HOro MOBEACHHS B OBITY U
TPYAOBOM NEATEIBHOCTH B IIEJSIX COXPAHEHUSI CBOETO 370POBbS U OKPYKAIOIIEH MPUPOIHON
Cpelbl;

pa3BUTHE MOTHBAIIMU K OOY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJII0O W CaMOBOCIHTAHUIO HA
OCHOBE YCBOCHHMSI OOIICUEIIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo¢uiIs ¥ HaPaBJIEHHOCTHU JallbHEHero o0ydeHus.

COAEPXKXAHUE YUEBHOI'O
INPEAMETA

BelecTBo M xXMMH4YecKasi pearkuus

Ilepnonnuecknii 3akoH. Ilepuonnueckas cucremMa xumudeckux snemeHToB [l M. Menneneesa.
CtpoeHne aTtoMoB. 3aKOHOMEPHOCTU B M3MEHEHUH CBOWMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX
TpEX NEPUOJO0B, KAJIMs, KaJIbLUs U UX COEUHEHUN B COOTBETCTBUHU C IIOJIO)KEHUEM JJIEMEHTOB B
[leprnonnyeckoit cuCTEME U CTPOCHUEM X ATOMOB.

CtpoeHue BemecTBa: BUAbI XAMUUYECKON CBSA3U. TUIBI KPUCTATUTMYECKUX PELIETOK, 3aBUCUMOCTD
CBOCTB BEIIECTBA OT TUMA KPUCTALTNYECKON PEMIETKA Y BUAA XUMUYECKOU CBSI3H.

Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEUIECTB (MEXIyHApOIHAS U TPUBUAIBHAS).
XWMUYECKHE CBOMCTBA BEIIECTB, OTHOCSANMXCS K pa3IdYHBIM KIaccaM HEOPraHUYECKUX
COEIMHEHHN, TEHETUYECKAs CBSI3b HEOPTAaHMYECKUX BEIIECTB.

Knaccudukanus XUMHUECKUX pPEAKUMH IO pa3lTUYHbIM TpU3HaKaM (10 YUCIy U COCTaBY
Y4aCTBYIOIIMX B PEAKIMU BEILECTB, IO TEMJIOBOMY H(eKTy, MO HM3MEHEHUIO CTeneHeil
OKHCJICHUSI XMMHUYECKUX 3JIEMEHTOB, IO OOpPAaTHMOCTH, MO YYacCTHIO KaTajauzaTopa). JK30- U
9H/I0TEPMHUYECKHE PEaKIUU, TEPMOXUMHYCCKUE ypaBHEHUSI.

[lonsitue o ckopocT xuMuyeckod peakiuu. I[loHsTHEe 00 O0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOTEHHBIX M TeTePOreHHBIX peakuusx. [lonsrue o



XUMUUYECKOM paBHOBecHH. Dakropbl, BIMAIOLME Ha CKOPOCTb XWMHMUYECKOW pEaKUUH U
I0JIO’KEHUE XMMUUECKOTO PaBHOBECHSL.

OKMCITUTEBHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMH,  JJIEKTPOHHBIA  OalaHC  OKUCIUTENBHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUN OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaxiuii ¢ UCIOIB30BAaHNEM METO/1a DJIEKTPOHHOTO OanaHca.

Teopusi 3JIEKTPOIUTUYECKON ITUCCOUMALUMU. DJIEKTPOIUTHI M HE- HJIEKTPOJUTHI. KaTHOHBI,
QHUOHBI. MexaHW3M [UCCOLMAIMM BELIECTB C PAa3IMYHBIMU BHAAMH XUMHUUYECKOM CBS3H.
Crenens auccounannn. CUIBHBIC U C1a0bIE DJIEKTPOIHUTHI.

Peakiiun noHHOTO OOMeHa. YCIOBUS NPOTEKAaHUsS pEaKIUii HOHHOTO OOMEHa, TOJHBIE U
COKpani¢HHbIC MOHHBIC YpaBHEHHS peakuuii. CBOWCTBA KUCIOT, OCHOBAHUU W COJIeH B CBETE
MpEACTaBICHUN 00 SJIEKTPOIUTUYECKON auccounanuu. KauecTBEHHbIE peakUM Ha HOHBI.
[lonsTHe o ruaposn3e conei.

XUMHYECKUM  JKCIIEPUMEHT: O3HAKOMIICHHME C MOJEISIMU  KPUCTAJUIMYECKHX  PEUIETOK
HEOPTraHMYECKUX BEIIECTB — METAJUIOB U HeMeTauioB (TpaduTa M aamasa), CJI0KHBIX BEIIECTB
(x10puaa HATpHs); UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakuuud OT
BO3JICHCTBUS Pa3NUUYHBIX (JAKTOPOB; MCCIEAOBAHKE IJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JAMCCOLMALMM  KUCJIOT, MIeNo4ed M cojell  (BO3MOXHO  HCIIOJb30BaHUE
BH/IEOMATEPHUANIOB); MPOBEJICHUE OIMBITOB, MJUIIOCTPUPYIOINMX MPU3HAKH MPOTEKAHUS PEaKIUi
HOHHOTO oOMeHa (oOpa3oBaHHME oOcalka, BBIACTIEHUE Ta3za, 00pa3oBaHUE BObI); OIBITOB,
UJUTIOCTPUPYIONMX MTPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHHe, peaKkinu
pa3loXKeHHs, COCAWHEHUs), paclo3HaBaHWE HEOPraHMYECKMX BEUIECTB C  [OMOIIBIO
KaueCTBEHHBIX PEAKIIUN HA MOHBI; PEILICHHE SKCTIEPUMEHTAIIbHBIX 3a/a4.

HemeTanasl 1 ux COCAMHCHUSA

OOmast xapakrepucTHKa TanoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pHbIE CTENEHU
okucneHus. CTpoeHue U (PU3NUYECKHE CBOICTBA MPOCTHIX BEIIECTB — TAJIOTeHOB. XUMUUECKHE
CBOWCTBAa Ha mpuMepe xiopa (B3auUMOJEHCTBUE C MeETalUlaMd, HEMETaJlJlaMH, LIEeI0YaMu).
Xnoposoaopoa. CossiHasg KUCIIOTa, XMMUYECKIE CBOMCTBA, MOJydeHHE, TpuMeHeHue. JlelictBue
xJ0pa ¥ XJIOpPOBOJIOPOJAa Ha OpPraHM3M ueloBeka. BaxHeinme XJIOpUAbl U MX HAXOXKICHUE
B IIPUPOJIE.

OO6mps  xapakrepuctuka 3ieMeHTOB  VIA-rpynmbl.  OcCoOEHHOCTM  CTPOEHHS  aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUS.

Crtpoenue u (¢u3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa M Cepbl. AJIOTPOITHBIE
MOIUGUKAIIMK KUCIOPOJa M Cephl. XUMHUUECKue cBoicTBa cepbl. CepoBOAOPOM, CTPOCHUE,
dusnyeckue U XuMU4eckre cBoicTBa. OKCHABI Cepbl KakK MPEJCTaBUTENM KUCIOTHBIX OKCUIOB.
Cepnast kucioTa, (QU3MYECKHEe M XMMHYECKHE CBOWCTBa (00ImMeE Kak MpeJCTaBUTENs Kiacca
KUCIOT M creurduyeckue). XUMUUYECKHE pPEaKlHH, JieKale B OCHOBE IMPOMBIIUIEHHOTO
crioco0a mostydeHust cepHoi kucnoThl. Ilpumenenune. Conu cepHOM KM CIOThI, KadeCTBEHHas
peakuus Ha cyabdar-uoH. HaxoxxaeHue cepbl M €€ COEAMHEHHUH B MpUpOAE. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOWEH cpelbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE [OXAU, 3arps3HEHue
BO3/lyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEJOTBPAILECHUS.

OOmas xapakTepuCcTHKa 3J1eMeHTOB VA-rpyrmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC
CTENEHU OKHCIICHUS.

A30T, pacpocTpaHeHHe B MpUpoJie, r3nveckue U XuMUUeckre cBoricTBa. KpyroBopot a3ora B
npupojge. AMMHUAK, ero (U3NUYECKHe U XMMUYECKUEe CBOMCTBA, MoTydyeHue u npumeHeHue. Conu



aMMOHUSI, UX (M3UYECKHE U XMMHYECKHE CBOMCTBA, MpuMeHeHHne. KauecTBeHHast peakuus Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MOoaydeHue, GU3NIECKIe 1 XMMUIECKE CBOMCTBA (001me
KaK TpelCTaBUTEeNs Kilacca KUCIOT U creuuduyeckue). Mcmonp3oBaHue HUTPATOB U COJIEi
aMMOHHUSI B KaueCTBE MHHEPAJIBHBIX YIOOpeHUH. XUMHYECKOe 3arpsi3HEHHE OKpYKarolen
Cpelbl COeTMHEHU MU a30Ta (KUCIOTHBIE JI0XK]IU, 3arpsI3HEHUE BO3/yXa, MTOYBBI M BOJOEMOB).

®docdop, amnorponabie Moaudukanuu docdopa, Gu3NUECKre U XUMUUYECKHE CBOMCTBA. OKCHT
dochopa(V) u dochopHas kucimora, (U3MYECKHEC M XUMHYCCKHE CBOWCTBA, TOJIydEHUE.
Hcnonb3oBanue GochaToB B KaUECTBE MHUHEPAIBHBIX YIOOPCHHUIA.

OOmas  xapakrepuctuka djaeMeHTOB IVA-rpynnbl.  OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHHUSI.

VYrnepon, anaoTponHble MOAM(HUKALMM, PpaclpoCTpaHEHHE B MpUpojAe, ¢u3nyeckue Hu
XUMHUYecKre cBoicTBa. Ancopbuus. KpyroBopor yrinepona B mpupone. OKcuasl yriaepona, ux
¢usznueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKUBBIE OPraHU3MbI, IOJydEHHE
U IpUMEHEeHue. DKoJornyeckue mIpobieMbl, CBsi3aHHbIe ¢ okcugoM yriepona(lV); rumoresa
I700aTPHOTO MOTETICHUST KIMMaTa; MapHUKOBBIM 3(ekT. YrosibHas KUCIOTa U €€ COJH, UX
¢u3nyueckne M XMMHYECKHE CBOMCTBA, MoJydeHUE U npuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-MOHBI. lcnonb3oBaHHEe KapOOHATOB B OBbITY, MEAWLMHE, NPOMBIIUIEHHOCTH |
CCJIBCKOM XO3SHICTBE.

[lepBoHauanbHbIe MOHATUSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSX yriiepoja (MeTaH,
9TaH, STUJICH, AIl€TUJICH, 3TAaHOJ, DIMIEPUH, YKCyCHas Kuciora). X cocTtaB M XUMHYECKOE
ctpoenue. [loHsaTHE O OMOJIOTMYECKH BaXKHBIX BEINECTBAX: KMpaxX, Oeikax, YyriIeBogax — U UX
poOJIM B KU3HM 4YEIOBEKa. MarepuallbHOE €JUHCTBO OpPraHUYECKMX W HEOPTraHUYECKUX
COeIMHEHUH.

Kpemuuii, ero ¢usndeckne u XuMHUECKHE CBOMCTBA, MOJTydeHHE U MpuMeHeHue. CoennHeHns
KpeMHHUs B npupoje. Obume npeacraBienus o0 oxkcuae kpemHus(IV) u kpeMHueBoil kuciore.
CunukaTbl, HMX MHCIONb30BaHUWE B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH. BaxHeiinme
CTPOUTENbHBIE MaTepuajbl: KepaMUKa, CTEKIO, ILIEMEHT, OeToH, jkene300eToH. IIpoGrmembl
0€30I1acCHOTO UCIIOIb30BAHUS CTPOUTENIBHBIX MATEPHAJIOB B TTIOBCEHEBHOM KHU3HU.

XUMHYECKHI SKCIEPUMEHT: H3yudeHHuEe 00pa3loB HEOPraHMYECKUX BEINECTB, CBOMCTB COJISIHOM
KUCJIOTHI; MPOBEJCHUE KAYeCTBEHHBIX PEAKLHUIl Ha XJIOpUI-UOHBI U HAOJ0/IeHuEe MPU3HAKOB UX
MPOTEKAHUS; OMbBITHI, OTpaXKaroume ¢(U3MYeCKue U XMMHUYECKHE CBOMCTBA TallOTEHOB U HUX
COCAMHECHHMI (BO3MOXXKHO HCIIOIB30BaHUE BHUICOMATEPUAJIOB); O3HAKOMIICHHE C OOpaslamu
XJIOpUAOB (TaJOreHU/IOB); O3HAKOMIIEHHE C o0Opa3llaMH cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO
UCIIOJIb30BAHME BHJAEOMATEpUaioB); HaONIOJIEeHHE Mpolecca OOYINIMBAaHUS caxapa MOJ
JIEMCTBUEM KOHILEHTPUPOBAHHOM CEpPHOM  KHMCIIOTHI; M3y4eHUE XUMHYECKHX CBOWCTB
pa30aBJIEHHOW CEpHOW KHCIOTHI, TMPOBEJICHUE KAUYECTBEHHOW peakiuu Ha CyabdaT-uoH M
HaOIoZieHWe TpHU3HaKa e€ MPOTEKaHMs; O3HAKOMIIEHHWE ¢ (M3MUYECKHMMHU CBOWCTBAMH a30Ta,
dochopa W UX COENMHEHUM (BO3MOXKHO HCIOJIB30BAaHHWE BHJACOMATEpPUAIOB), oOpaslamMu
a30THBIX M (ocopHBIX yAOOpeHUii; MoiydeHHe, coOupaHue, pAclio3HABaHUE U HU3ydeHUE
CBOICTB aMMHaka; IPOBEICHNE KAUECTBEHHBIX pEakiuii Ha WOH aMMOHHS U (ocdaT-uoH H
M3y4eHUE MPU3HAKOB UX MPOTEKaHU S, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THON KHUCJIOTHI
C Mebl0 (BO3MOYKHO HCIIOIB30BAHUE BUICOMATEPUATIOB); U3YUE€HUE MOJIENIeH KPUCTaNTMYECKUX
peméTok anMasa, rpaduta, QyiiepeHa; 03HaKOMICHUE C IMPOIECCOM aJICOPOIINU PACTBOPEHHBIX
BEILLECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTMBOra3a; IMOJy4eHHE, coOupaHue,
pacno3HaBaHUE U U3YUYEHHE CBOMCTB YITIEKUCIIOTO Ta3a; NPOBEACHUE KAUECTBEHHBIX peakuii Ha
KapOOHAT- W CHJIMKAT-WOHBI W M3YYCHHE TMPU3HAKOB HX MPOTEKAHHS, O3HAKOMIICHHE C
NPOAYKIMEN CHJIMKATHON NPOMBINUIEHHOCTH; PELICHUE SKCIEPUMEHTAIbHBIX 33/1a4 MO TeMe
«BaxHelme HeMeTalbl U UX COEANHEHUSD).



MeTanabl 4 UX COeTUHE HUS

OO0mups XapakTepucTUKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU MX IOJIOKEHUS B
Ilepuonnueckont cucreme xumuyeckux snemeHToB [l 1. MenneneeBa u CTpOEHHUs aTOMOB.
Crpoenue MetauioB. MeTajuiiueckass CBsI3b M METIMYECKas KPUCTAJUIMYECKas PpeIETKa.
DJIEKTPOXMMHUYECKUN DSl HaNpspkeHUH MeTasioB. DU3MYecKne M XUMHYECKHE CBOMCTBA
metayutoB. O0nme crocoObl moiydeHust MetaisioB. [loHsTHE 0 KOPPO3UU METAIIOB, OCHOBHBIE
crocoObl 3alMThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTyH, AIOPATIOMHUHUM, OpoH3a) U UX
IpPUMEHEHHUE B OBITY M IPOMBIIITIEHHOCTH.

[llenounbie MeTauibl: noJjioxkeHue B llepumoanyeckoil cucteme xumuueckux snemeHtos . M.
MeHieneeBa; CTpO€HHE HX aTOMOB; HaxoxAeHUe B mpupoae. Dusznueckue U XUMUUYECKUE
CBOMCTBA (Ha puMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUIBI HATpHs U Kayus. [I[pumenenue
MIEJTOYHBIX METAIOB M UX COSIUHEHUN.

[IleoyHO3eMENBHBIE METAJUIBI MAarHuii W KanblUi: mosnoxkeHue B [lepumonnueckoit cucreme
xumudeckux 3neMeHToB [[. M. MenpeneeBa; cTpoeHHME MX aTOMOB; HaXOXKJEHHUE B MPUPOJE.
dusznyeckrue 1 XUMHUYECKHE CBOMCTBA MarHusg W Kaublusd. BakHeiinme coeqUHEHUS KalabIlUS
(oxcu, THAPOKCUI, cONH). JKECTKOCTH BOABI M CIIOCOOBI €€ YCTpaHCHHUSI.

AnmtomuHuii: mnonoxxenue B Ilepuogudeckoil cucreme Xxumuueckux aiemeHtoB [l U
MeHpeneeBa; CTpOEHHE aTOMa; HaxOXAeHUE B Npupojie. Pu3nyeckue U XMMUYECKHE CBOWCTBA
amrOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHU/IA U THAPOKCU 1A aTFOMUHHUSL.

Kenezo: nmonoxenue B Ilepuonnueckoid cucreme xumudeckux sinemeHToB J[. M. Menneneena;
CTPOCHHME aTOMa; HaxoXJeHue B mpupojae. Pusnueckue U XUMHYECKHE CBOWMCTBA JKeles3a.
Oxcu e, rugpokcuabl 1 conu xenesa(ll) u xenesza(Ill), ux cocras, cBONCTBA U MO y4EHUE.

XUMUYECKH DKCIIEPUMEHT: O3HAKOMIIEHHE ¢ oOpasllaMd METalIOB M CIUIABOB, WX
(U3UYECKIMU  CBOMCTBAMHU; W3YUYEHHE pE3yJbTaTOB KOPPO3UHM METaUIOB  (BO3MOXKHO
HCIIO0JIb30BaHNE BUAEOMATEpHaIOB), OCOOEHHOCTEH B3aMMOICHCTBHS OKCH/IA KaJIbIIUs U HATPUS
€ BOJIOM (BO3MOXKHO MCIIOJIb30BAHHUE BUIEOMATEPHUAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOW BOJIBI;
mporecca TOpPEHHUsl Kejle3a B KUCIOpoae (BO3MOXKHO HCIIOJIL30BAHME BHICOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIIUi Ha MOHBI (MarHusl, KaJlbIUs, AIFOMUHUSA, [TUHKA,
xkene3a(Il) u xeneza(Ill), memu(Il)); nHaOmrogeHME W OMMCAaHUE MPOIECCOB OKpPALMBAHUS
MJIaMEHU MOHAMH HaTPHs, KU W KaIbIHsA (BO3MOXXHO HMCIIOJIb30BAaHUE BHICOMATEPHUAIIOB);
uccienoBaHue aMmQpOTEpHBIX CBOMCTB THUIAPOKCHAA ATIOMUHUS W THAPOKCHIA IIMHKA; pEIcHHE
HKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «BakHeH e MeTalibl U UX COCTUHEHUSD.

XuMHA M OKpYKaKOLAA cpela

HoBbie MaTepuainbl U TexHOJIOTHH. BerecTBa u MaTepuaibl B TOBCEAHEBHOM KU3HU YeTIOBEKa.
Xumus u 310poBbe. be3omacHoe MCIONh30BaHUE BEIIECTB W XUMHUYECKUX PEAKIUA B OBITY.
IlepBass moMonp NpU XUMHYECKUX OKOraX U OTpaBJCHUAX. (OCHOBBI 3KOJOTHYECKOU
IPaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKpYKaloleil cpensl (mpeaenbHas IOMycTUMast
koHteHTpanus BemectB — [1/1K). Poias xuMuu B pemieHuH SKOJIOTUYECKUX MPOOIeM.

[lpuponHble HCTOUYHHUKH YITIEBOJOPOAOB (yroyib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHI HX
nepepaboTKH, HX POJIb B OBITY U MPOMBIIUICHHOCTH.

XUMUYECKU OSKCIEPUMEHT: HM3yd4eHHE O0Opa3loB MaTepuanoB (CTEKIO, CIUIaBhI METaJIOB,
MOJIMMEPHBIE MAaTEPHAIIBI ).

Me:xnpeaMeTHbIE CBA3H



Peanuzanust MexnpeIMeTHBIX CBSI3€H NPU U3YYEHUM XMMHUHU B 9 KIacce OCYILECTBIISETCS Yepe3
HCIIOJIb30BaHUE KaK OOLMX €CTECTBEHHO-HAyYHbIX HMOHSATHH, TaK W IOHSTUM, SBISIOLIMXCS
CUCTEMHBIMH JUIi OTJENBHBIX IPEJIMETOB €CTECTBEHHO-HAy4yHOro [HUKIA. Peamuzanus
MEXIIPEIMETHBIX CBA3E€H IpU U3YUYEHUHM XUMHMU B 9 Kiacce OCYIIECTBIIETCS 4epe3
UCIIOJIb30BaHNE KaK OOLMX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK W TOHSTUM, SBISIOMIMXCS
CHCTEMHBIMH JUISl OTAEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0nme ecTecTBEHHO-HAYYHbIE MOHATHS: HAaydHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOpPHUs, aHAIU3,
CHUHTE3, KiIaccu(uKanus, NEepPUOAUYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJEIHMpPOBAHUE,
U3MepeHue, MOJIETb, SIBJICHUE, TAPHUKOBBIA YEeKT, TEXHOJIOTHSI, MAaTEPHAIIBI.

®duszuka: wmarepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJA, H30TOIBI,
PaIMoOaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUUYECKUU 3apsl, TIPOBOJHUKH, TOJYIIPOBOTHUKH,
TUDJICKTPUKH, (OTOITIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHHME BEINECTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPUCTAIIMYECKAs pEIIETKA, CIUIaBbl, (U3UYECKUE BEITMYHHBI,
€IMHUIIBI U3MEPEHU S, KOCMUYECKOE TTPOCTPAHCTBO, TIIAHETHI, 3BE3/1b1, COTHIIE.

Buonorus: QorocunTes, apixaHue, Ouocdepa, HSKOCUCTEMA, MHUHEpaJIbHBIE YIOOpEeHUs,
MHUKpPO3JIEMEHTHI, MAaKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpanbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOIAeMBbIe,
TOILINBO, BOJHBIE PECYPCHI.

INNIAHUPYEMBIE OBPA3OBATEJIBHBIE
PE3YJIBTATDI

W3yuenne xumuu B 9 Kiacce HANpaBJCHO Ha JIOCTHKEHHE OOYJaIOUMMHUCS JTUYHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOEHHUS YU€OHOIO MpeaMeTa.

JIMYHOCTHBIE Pe3YJIbTATHI

JIMYHOCTHBIE Pe3yAbTAaThl OCBOCHHS IPOrPAMMBI OCHOBHOTO OOIIET0 00pa30BaHMs JOCTHUTAIOTCS
B X0/i¢ O0y4€HHUsI XMMHUU B €IMHCTBE YUeOHO! U BOCIIUTATENIbHOM JesTeabHocTH Opranu3ainiu B
COOTBETCTBHUM C TPAJAULUOHHBIMA  POCCHUMCKUMU  COLMOKYJIBTYPHBIMU W  JYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMA B OOIIECTBE MpaBUIAMU U HOPMAMHU IMOBEIACHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHM S, CAMOPA3BUTHSI U COLIMATIN3AIU U 00YyJarOIMXCS.

JIngHOCTHBIE PE3YABTATHI OTPAKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIC B YACTH:
IMaTpuoTHYeCcKOro BOCHUTAHUSA

1) IIEHHOCTHOTO OTHOIICHHS K OTCYSCTBEHHOMY KyIBTYPHOMY, HCTOPHYECKOMY M HAy4dHOMY
HACJIeUI0, TOHWMAHUS 3HAYCHUS] XUMHYECKOW HAyKd B JKH3HU COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAZICTh JOCTOBEPHOUW HH(MOPMAIIUECH O MEPEIOBBIX TOCTHIKEHUSX U OTKPBITHSIX
MHUPOBOM M OTCUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSX 00 YCTpOHCTBE
MUpa U 00IIeCTBA;

I'paikaaHCKOr0 BOCIUTAHUS

2) mpeAcTaBlIeHUs] O COLMAIBHBIX HOpMax M MpaBUjaX MEXKIWYHOCTHBIX OTHOUICHUH B
KOJUIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-



U CCIIeI0BATENILCKOM, TBOPUECKON U APYTMX BHUJIAX AEATEIBHOCTH; TOTOBHOCTH K Pa3HO00pa3HOii
COBMECTHOM JIEATENIbHOCTH IPU BBIOJIHEHUN Y4EOHBIX, T03HABATEIbHBIX 33/]a4, BHIIOJIHEHUU
XUMHUYECKUX HKCIIEPUMEHTOB, CO3/1aHUU Y4EOHBIX IIPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHUMaHHIO
U B3aMMOIIOMOLM B TIpolecce ITOH y4eOHOW NesATeIbHOCTH; TOTOBHOCTH OLICHUBATh CBOE
MIOBEJICHUE M TOCTYIIKM CBOMX TOBAapUUIEH C IMO3UIHUM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHMS MOCIEACTBUM IOCTYIIKOB;

I_Ie HHOCTH HAYYHOI'0 IMO3HAHUSA

3) MUPOBO33PEHYECKHUX MPEJICTABICHUIN O BEILIECTBE M XUMUUECKON PEaKINU, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIOLUMX OCHOBY JJISi MOHUMAaHUS CYLIHOCTH
HAayYHOW KapTHUHBI MUPA; IPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIBL,
B3aMMOCBSI35IX YEJIIOBEKA C MPUPOJHON Cpemoi, O POJM XAMHUH B TIO3HAHUU OTUX
3aKOHOMEPHOCTEH;

4) IMMO3HAaBAaTCJIbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IMOJYYCHHEC HOBBIX 3HAaHUH 10 XUMHH,
H€O6XO,Z[I/IMBIX JJIA OOBICHEHHUS Ha6J'IIOI[aCMBIX IMponeccCcoB U HBHCHHﬁ;

5) mo3HaBarenbHOW, WH(POPMAIIMOHHON M YWTATEIbCKOW KYIbTYPhl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITeIbHONU pabOThl C y4eOHBIMH TEKCTaMHU, CIIPABOYHOM JHUTEPATypOH, AOCTYMHBIMH
TEXHUYECKUMH CPEACTBAMHU WH(POPMAIIMOHHBIX TEXHOIOTHI;

6) uHTepeca K OOY4EHHIO U TMO3HAHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHUIO, TTPOCKTHOW M HCCIEIOBATEIbCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH U YPOBHS 00Yy4eHHUS B JAJIbHEUIIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) oco3HaHUA LEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 37I0POBBIO, YCTaHOBKHU
Ha 3I0pOBBIH 00pa3 >KWU3HU, OCO3HAHMS MOCIEACTBUNA W HENPHATHS BPEIHBIX MPHBBIYEK
(yrmoTpeOyieHHsI alKoroJyisi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHUS TpaBUI
0€30MacHOCTH NP OOPAIICHUH ¢ XAMHUYECKMMH BELIECTBAMH B OBITY M peaJIbHOM KU3HU;

TpyaoBoro BocnuTaHus

8) mHTepeca K MPAKTUYECKOMY M3Y4EHHUIO IMpOodeccHil U Tpyna pa3IM4HOIO poja, YBaKEHHUE K
TPpyAy U pe3yjlbraraM TpPyAOBOH JEATEIbHOCTH, B TOM YHCIE€ HA OCHOBE IPUMECHEHUS
IpPEIMETHBIX 3HAHMM 10 XUMHUH, OCO3HAHHOIO BBHIOOpPa WHAWBUIYAIbHONM TpPAEKTOPUU
IPOAOIDKEHUST 00pa30BaHMUs € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH; yCHemHON MpoQecCHOHATBbHON JeSTeNbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI; TOTOBHOCTh aJaliTUPOBATHCA B MTPOQecCHOHaIbHO N Cpeie;

I K0JI0ruY€eCcKOro BOCIUTaHUs

9) SKOJOTMYECKU I€1ecO00pa3sHOro OTHOLICHHUS K IMPHUPOJIE KaK MCTOYHUKY >KU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMAHMS LIEHHOCTH 3J0POBOTO M 0e30MacHOro odpasza >KU3HHU,
OTBETCTBEHHOIO OTHOLIEHUSI K COOCTBEHHOMY (PM3MYECKOMY M IICHXUYECKOMY 3/10pPOBBIO,
OCO3HAHMS LEHHOCTU COOJIOACHHUS MpaBUJl 0€3011acCHOTO MOBEACHUS IIpU padoTe C BELeCTBAMU,
a TaKKE B CUTYaLUsIX, YTPOXKAIOUMX 340POBbIO U )KU3HU JIIOJEH;

10) cmocoOHOCTH MPUMEHATh 3HAHUS, MTOJydaeMble ITPU U3Y4eHUH XUMUH, JUIS pellieHus 3a1ad,
CBSI3aHHBIX C OKPYKAIOIIEH NPUPOAHON CPEON, ITOBBILEHUS YPOBHS YKOJIOIHYECKON KYJIBTYpHI,
OCO3HaHMS NIOOAIBHOIO XapakTepa JKOJOIMYECKUX MpobieM U Myred UuX peleHUs
IIOCPEICTBOM METO0B XUMUH;



11) »5KONOrMYecKoro MbIIUIEHUS, YMEHUS PYKOBOJCTBOBATbCS UM B I103HABATENbHOM,
KOMMYHUKATHBHOW M COLIMATIBHOM ITPAKTUKE.

MeTanpeaMeTHbIE pPe3yJibTAThI

B cocraBe MerampeaMETHBIX pe3yJAbTaTOB BBIIENIAIOT 3HAUMMble JUId  (OpMUPOBaAHMS
MHPOBO33pEHUS OOIICHAYIHbIE MOHATHS (3aKOH, TEOpHSs, MPUHIUII, TUIIOTE3a, (aKT, cCUCTeMa,
IPOLECC, HKCIIEPUMEHT U Jp.), KOTOPbIE MCIONB3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4EOHBIX
npeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUH M3 3TUX IPEIMETOB (OPMUPOBATH PEACTABICHUE O
L[E€JIOCTHOM Hay4YHOM KapTUHE MHpa, U YHUBEpCcajbHbIE ydeOHbIE NeHCTBUA (IIO3HABATENIbHBIE,
KOMMYHHUKATUBHbBIE, PEryIsTUBHBIE), KOTOpble O0OecreunBaoT (GOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOW AEATEITbHOCTH.

MeTaHpeI[MeTHHe pe3yibTaThl OCBOCHUS O6p330B3T€J'IBHOI>i IporpaMmsl I10 XMMHUH OTpPAXKAIOT
OBJIAICHMEC YHUBCPCAJIbHBIMU IMTO3HABATCIIbHBIMU Z[GI\/JICTBI/ISIMI/I, B TOM YHCIJIC:

Bba30oBbIMU JJOrH4ecCKHMH Je HCTBUAMH

1) ymMeHMeM UCHOAB30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS] HpPU OCBOCHMM 3HAHMIL:
pacKpbIBaTh CMBICH ~XMMHYECKMX TMOHATHH (BBIIENATH MX XapaKT€pHbIE MPH3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYIMMU MOHSTHSIMH), UCIIOIb30BaTh MOHITUS ISl OOBSICHEHUS
OTIENbHBIX (AKTOB M SIBJICHMI; BBHIOMpAThb OCHOBAaHUS W KPUTEPUM Ui KIacCHUUKALUU
XAMHWYECKUX BEIICCTB U XMMUUYECKUX PEAKIMI; YCTAHABIMUBATh IPUYMHHO -CIIEACTBEHHBIEC CBSI3U
MEX]Ty 00BEKTaMU M3y4EHHUS; CTPOUTH JJOTHUECKUE pacCyKACHUS (MHIYKTUBHBIE, AeTyKTUBHBIE,
10 aHAJIOTUH ); A€TaTh BBIBOJIBI M 3aKIIOUEHUS;

2) yMEeHHEeM NPUMEHATh B Ipollecce MO3HAHUS MOHATHUS (IpPEeIMETHbIE U MEeTalpeIMETHBIE),
CHUMBOJIMYECKUE (3HAKOBbIE) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa3oBBIBATh HIMPOKO
IpPUMEHSEMbIE B XUMUU MOJIEJIbHBIE MPEICTABICHUS — XUMHYECKUN 3HAK (CUMBOJ 3JIEMEHTA),

XuMUueckass QopMmylia W ypaBHEHHME XUMHYECKOM peakiuu — TMpU pelieHHH y4eOHO-
MO3HABaTEIbHBIX 3a/ay; C YYETOM OSTUX MOJENbHBIX MPEACTABICHUN BBISBIATh U
XapaKTepU30BaTh CYIIECTBCHHBIC MPHU3HAKA M3y4aeMbBIX OOBEKTOB — XWMHUUYECKHX BEIIECTB H

XUMHUYECKHX PEaKUU; BBIABIATH OOLME 3aKOHOMEPHOCTH, MPUYMHHO-CIECACTBEHHbIE CBS3U U
IIPOTUBOPEYMS] B M3YYaeMbIX IpOLECCaX U SBICHUAX; MpEAsaraTb KpUTEPUM IJIsl BBISBICHUS
3TUX 3aKOHOMEPHOCTEN U MPOTHUBOPEUUIL; CAMOCTOSITEIBHO BHIOMPATH CIIOCO0 peleHus yueOHoM
3a7a4d (CpaBHHMBAaTh HECKOJIBKO BApHMAHTOB pEILIEHUs, BbIOMpaTh Hambojee MOAXOMALNMH C
Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB);

Ba3oBbIMH HccJIe10BaTEILCKHMH A€ HCTBUAMH

3) yMEeHUEM HCIOIb30BaTh MOCTaBJIEHHBIE BOIPOCH B KadecTBE MHCTPYMEHTa MO3HaHUS, a
Talkke B KayecTBE OCHOBBI s (OPMHUPOBAHUSI TUIMOTE3bl MO TPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

4) mpuoOpereHHe OMNBITA O TUIAHHUPOBAHWIO, OPTaHU3ALNU U TPOBEACHHUIO YYCHHYECKUX
HKCIIEPUMEHTOB: YMEHHE HAOI0AaTh 32 XOJIOM IPOIECCa, CAMOCTOSITENIbHO MPOTHO3UPOBATh €T0
pe3ynbTar, (GopMyIupoBaTh OOOOINCHUS W BBIBOJABI IO pPE3yJbTaTaM IMPOBEIEHHOTO OIBITA,
U CCIIEIOBAHU S, COCTABIISATh OTUET O MPOJIIIaHHON paboTe;

PadoToii ¢ undg opmanuei

5) yMeHHeM BbIOMpPATh, aHATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMAIMIO PA3TUYHBIX BUJIOB U
dopM mpesacTaBieHHUs, MOIY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAy4dHO-MOMYJsIpHAs JUTEpaTypa



XUMHUYECKOTO  COJIEpXKaHHs, CHpaBOYHbIE mocoOus, pecypcsl VHTepHETa); KPUTUUYECKU
OLICHUBATh IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO MH(POpMALIHIO;

6) yMEHHEM IPHUMEHATh Pa3IMYHble METOJbI U 3aIPOCHI IIPH MOUCKE U 0TOOpe MHMOPMAIUU U
COOTBETCTBYIONIMX JAHHBIX, HEOOXOAMMBIX ISl BHIMIOJTHEHHS YI€OHBIX U MTO3HABATEIFHBIX 33,144
ONpeeNEHHOr0 THUIIA; MPUOOpPETeHHEe OmbITa B 00JACTH HCHOJIB30BaHHUS MH(MOPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAJICHHE KyIbTYPOH aKTHBHOTO MCIOJB30BAHUS Pa3TMUHBIX
MIOMCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BBIOMPATh ONTHMAIbHYIO (OpMYy TMpEICTaBIICHUS
uH(oOpMaIMM U WILTIOCTPUPOBATH pelIAeMble 337ayll HECIO0KHBIMH CXEeMaMH, TuarpaMMamu,
apyrumMu gopmamu rpapKi M MX KOMOMHAIUSIMH;

7) YMEHHEM HCIOJB30BaTh M aHAIM3UPOBATh B MpOIECCE YU4EOHOW M HCCIEeI0BATENbCKOM
JESTEIIBHOCTA WH(POPMAITUIO O BIUSIHUHU ITPOMBIITICHHOCTH, CEIHCKOTO XO35IMCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY)KaIOIeH MPUPOTHON Cpebl;

YHI/IBepcaJILHLI MU KOMMYHUKATHUBHBIMH JedCTBUIMHU

8) yMeHHeM 3a/1aBaTh BOMPOCHI (B XOJ€ JAUATIOTa U/UJIH TUCKYCCHH) TIO CYIIECTBY 00CYXKIaeMOin
TeMbl, (GOPMYIMPOBATH CBOU MPEIOKEHHS OTHOCUTEIBHO BHITIOIHEHU S TPEATI0KEHHOH 3a/1auH;

9) mpuoOpeTeHNE OIMBITAa MPE3CHTAIIUH PE3YIbTATOB BBIMOJHEHUSI XHMHYECKOTO SKCIIEPUMEHTA
(;TaGopaTOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO
IIPOEKTA);

10) 3amHTEpEeCOBaHHOCTP B  COBMECTHOM CO CBEPCTHHKAMH  II03HABATEIbHOW W
MCCIIEIOBATENILCKON JICATENIbHOCTH TPHU PEIICHUH BO3HUKAIONMX MpoOJIeM Ha OCHOBE YyuéTa
O0LMX WHTEPECOB W COIJIACOBAHUSA MO3UIUIN (0OCYKICHUS, OOMEH MHEHUSIMH, «MO3TOBHIC
IITYPMBI», KOOPJUHAIUS COBMECTHBIX JEHCTBUH, ONMpeIeIeHne KPUTEPUEB MO OI[EHKE KauecTBa
BBITIOTHEHHOU pabOTHI U 1Ip.);

YHuBepcaIbHBIMHU Pery/JsiTHBHBIMH A€ HCTBUSMH

11) yMeHHeM CaMOCTOSITENbHO ONPENENATh LENH JESTeNbHOCTH, MIAHUPOBaTh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M MpPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIESATEIBHOCTh, BHIOMpATh
HanmbOonee OS(ddekTuBHBIE CIMOCOOBI  pemeHus Y4eOHBIX W IO3HABATEIBHBIX  3a/1ad,
CaMOCTOSITENBHO COCTAaBJIATh WM KOPPEKTHMPOBATH IPEUIOKCHHBIM aIrOPUTM JIEHCTBHM IIPU
BBIIIOJTHEHUHU 3aJlaHUH C Y4ETOM IMOJNydeHHs] HOBBIX 3HAHUHW 00 H3ydaeMbIX OOBEKTax —
BEILECTBAX M PEAKIHAX; OLICHUBATh COOTBETCTBUE ITOJIYYEHHOIO PE3YNIbTaTa 3asBJICHHOU LEIH;

12) YMCHUEM UCIIOJIB30BATh U AHAJIU3UPOBATH KOHTCKCTBI, MMPCAJIaracMbIC B YCIIOBUH 3aJlaHu.

IIpeamMeTHBbIE PE3yJbTATHI

B cocraBe mpeIMETHBIX pe3yIbTaTOB IO OCBOGHHMIO  OOS3aTENBbHOIO  COJEpXKaHMS,
YCTAaHOBJICHHOTO JaHHOW NpHMEpHOH paboueil mporpamMmoli, BBIAENSAIOT: OCBOCHHBIE
0o0yJaloIMMHCST HaydyHblE 3HAHUS, yMEHUS U CIOCOObl ACUCTBUM, creuupuyeckue s
OpeaIMETHON obnacTu «XUMHs», BUIBI JESTEIBHOCTH I10 MOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALUU, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3IMYHBIX y4€OHBIX M HOBBIX CUTYAIUSX.

[IpeameTHble pe3ynbTaThl MPEACTaBIEHBI OTPAXAIOT CHOPMUPOBAHHOCTH Y OOYYaIOUIMXCS
CHEAYIOIMX YMEHUM:



1) packpviéamb cmblcl OCHOBHBIX XUMUYCCKUX MOHSATHH: XUMHYCCKHH JJIEMEHT, aTOM,
MOJIEKY1a, HWOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, BAJIEHTHOCT,
3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKash peaKius, XUMHYECKas CBSI3b,
TENJI0BOM d(PPEKT peakiuu, MOJIb, MOJSIPHBIN 00BEM, paCTBOP; AICKTPOIUTHI, HEAICKTPOIHUTHI,
SJIEKTPOIUTHYECKAsT JUCCOIMAIINs, PEaKIMM HOHHOTO OOMEHa, KaTaJM3aTop, XHUMHUYECKOE
paBHOBecHe, oOpaTUMble H HeEOOpaTHMBbIE PEAKIHH, OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIC
pEaKUuH, OKUCIHUTEINb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHE, AJUIOTPOIMS,
aM(OTEepPHOCTh, XUMHUYECKasl CBS3h (KOBAJICHTHAs, MOHHAS, METAJUTMYECKas), KPUCTAUIMYECKast
pelieTKa, KOpPpO3Usl METAUIOB, CIUIABbI; CKOPOCTh XMMHYECKOM PpEaKUUHU, MPeIeiabHO
nonycrumas koHuentpanus (I1/1K) Bemecrsa;

2) uanocmpuposams B3auMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHH (CM. 1. 1) M IPUMEHSTB 3TH
MOHATHS IPU ONMCAHUU BEILIECTB U UX IPEBPAILECHUH;

3) ucnonvzosams XUMUYECKYI0O CHMBOJHKY JUIS COCTaBJICHHUs (OPMYN BEINECTB U ypaBHEHHH
XAMHUYECKUX PEAKIIU;

4) onpedensms BAJICHTHOCTh M CTEIICHb OKHCICHHS XMMHUYECKHX JJIEMEHTOB B COCAMHEHUSIX
Pa3InYHOrO COCTaBa; MPUHAJUICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COCIMHEHUH IO
dopMynam; BHJ XUMUYECKOW CBSI3M (KOBAJIEHTHAs, HOHHAs, METAJUINYECKas)) B HEOPraHUYECKUX
COCAMHEHMSIX; 3apsi/l MOHA M0 XUMHUYECKOW (opMylie; Xapakrep Cpeabl B BOIHBIX PacTBOPax
HEOPraHUYECKUX COCMHEHUH, TUIT KPUCTAIITMYECKON pEelIETKH KOHKPETHOTO BEIECTBA;

5) packpwvieams cmwicn Tepuomudeckoro 3akona JI. M. MeHaeneeBa U 1eMOHCTPUPOBATH €T0O
IOHMMAaHME: ONMCHIBATh M XapakTepu3oBaTh TabauuHyro ¢(opMmy Ilepuoanueckoil cucrembl
XUMHUYECKUX JIEMEHTOB: pa3iinyarh MOHATHS «VIaBHAs moarpynna (A-rpynmna)» U «1ododHas
noarpynmna (b-rpynna)», Manble u OosblIME MEPUOAbI; COOTHOCHUTh O0O3HAUYEHMS, KOTOpBIE
UMEIOTCS B IEPUOJMYECKON Talyuile, C 4YUCIOBBIMH XapaKT€pUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX 2JIEMEHTOB (COCTaB M 3apsi sapa, oOIlee YHCIO 3JIEKTPOHOB M pacipesielieHue Ux
10 3JIEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEMHEHUH B Ipenenax MajblX MEPUOJ0B U INIaBHBIX HOAIPYII C Y4ETOM CTPOEHUS UX
aTOMOB;

6) wrraccuguyuposamv XUMUYECKUE DIIEMEHTHI; HEOPraHMUYCCKHE BEINCCTBA; XUMHUYCCKUE
peakuuu (IO YMCITy U COCTAaBY YYaCTBYIOUIMX B PEAKIMU BEILECTB, MO TEIIOBOMY 3(ddekry, mo
U3MEHEHUIO CTETIEHEN OKUCICHUS XUMUYECKUX HJIEMEHTOB);

7) xapaxmepuszosams (OMHUCHIBATH) OOIME U CrICIU(DUUSCKHE XMMHYECKUE CBOWCTBA ITPOCTHIX U
CJIOKHBIX BEIIECTB, MOJITBEPIKAAst OMTUCAHNE TPUMEPAMU MOJICKYJISIPHBIX 1 MOHHBIX YPaBHEHU I
COOTBETCTBYIOIMX XUMHUYECKUX PEAKIUA;

8) cocmasensame ypaBHEHHUs DSJIEKTPOJMTHYECCKOW JUCCONMAIMKM KHCIOT, INEJI0Yed W COJIeH;
NOJIHBIE W COKpalCHHBIE YpPAaBHEHHS peaKkuuii HMOHHOTO OOMEHa; YpaBHEHHUs peakHii,
MOATBEPKIAIOIMX CYIIICCTBOBAHUE TEHETUYECKOW CBSI3M MEXIY BEIIECTBAMH Pa3IUUHBIX
KJIaCCOB;

9) packpvieams  cywHOCmMb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHHA MOCPEICTBOM
COCTaBJICHU S AJICKTPOHHOTO OanaHca ITUX peaKIuii;

10) npoenosuposames CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS; BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAICHUN B Pa3TUYHBIX YCIOBHSIX,



11) 6biuucnsimes OTHOCUTENBHYIO MOJICKYISIPHYIO H MOJIIPHYIO MAcChl BEILECTB; MAaCCOBYIO JIOJIO
XUMHYECKOTO 3JIeMEHTa MO (OopMyJe COSIMHEHHUS; MAacCOBYIO OJIIO BEIIECTBA B PacTBOPE;
MPOBOJIUTH PACUYETHI IO YPABHEHHIO XUMUUECKOU PEaKIUH;

12) cnedosamev ~ TpaBWIaM  TOJNB30BAHHUS  XMMHYECKOH  TOCYIOW W J1abOpaTOPHBIM
o0opylnoBaHMEM, a TakKe TMpaBWIaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMU I10 BBIITOJHCHUIO na60paTopHHx XUMHUYCCKHUX OIIBITOB IIO ITOJIYYCHHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (AaMMHAKa U YIIIEKUCIIOTO Tras3a);

13) nposooums peakuu, TOATBEPKIAONME KAYSCTBCHHBI COCTaB pa3IHYHBIX BEIICCTB!
pacro3HaBaTh OINBITHBIM MYTEM XIOpUI-, OpoMHI-, MOIUI-, KapOoHaT-, Qocdar-, cuiukar-,
cynbdar-, TUIPOKCHA-HOHBI, KATHOHBI aMMOHHS M  HMOHBI H3YUYEHHBIX METAJUIOB,
MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAaHUUECKUX BEILECTB;

14) npumensims OCHOBHBIC OIEPAI[MU MBICIUTEIBHON JEATENFHOCTH — aHAM3 W CHHTE3,
cpaBHEHHUe, 00001IeHNE, CHCTEMAaTH3al1I0, BBISIBJICHUE TPUYMH HO-CJIECTBEHHBIX CBSI3eH — 114
W3Yy4ECHUs CBOMCTB BEUICCTB MU XMMUUYECKUX PEAKLHI; €CTECTBEHHO-HAYYHbIE METObI TI03HAHUS
— HaOII0eHNEe, U3MEpEeHNe, MOIETTMPOBAHHUE, SKCIIEPUMEHT (PeabHBIN U MBICIEHHBIH ).



TeMaTrnyeckoe IIAHMPOBAHME

NoNe Bcero,

m\o HanMeHnoBanune TeMbl Yac.

1 Tema 1. BemecTBO M XMMHUYECKUE pPEAKINU 17

2 Tema 2. HemeTaiuiel ¥ UX COEAUHEHHUS 24

3 Tema 3. MeTaiutel 1 UX COETUHEHUI 20

4 Tema 4. Xumus 1 OKpYXKaroImasi cpena. 3

5 Peseps 4
Hroro 68

KAJIEHJIAPHO - TEMATUYECKOE IINIAHUPOBAHUE 9 KJIACC




9a 96 No | Conepxanue (pa3ieinbl, TEMBbI) Ko | 0P
yp qyecT-
nara | marta | mata | mara | OK8 BO
wiad | gakr | waH | dakT Jacosn
IMoBTOpeHne W 0000IIeHNe cBeaeHMid mo | 17 https:/resh.edu.ru
Kypey 8 kiacca. XuMu4ecKne peakiuu. /subject/29/9/
1 Knaccudukanus Heopranmdeckux BemecTts u | 1
WX HOMEHKIIaTypa
2 Knaccuduranms xumudecknx peakmuid 1o | 1
pa3NUYHBIM OCHOBaHUSM
3 Knaccudukanus xumudeckux peakuuii mo | 1
pa3IUYHBIM OCHOBAHHUSIM
4 [lonsiTe 0 CKOPOCTH XMMHYECKOHM peakiuu. | 1
Karamms
5 [loHsiTe O CKOPOCTH XMMHYECKOW peakiuu. | 1
Karamms
6 DNEKTPOIUTAYECKAS JUCCOIHAITHS 1
7 OcHoBHbIE IIOJIOKEHUS teopuu | 1
AJICKTPOJIUTUIECCKON M CCOIMAITNT
8 XuMHYECKHE CBOIiCTBa  KHMCIOT  Kak | 1
HJIEKTPOJIUTOB
9 XuMHYECKHE CBOIicTBa  KHMCIOT  Kak | 1
AJIEKTPOIUTOB
10 | Xumuyeckue cBOWCTBa OCHOBaHUW Kak | 1
AJIEKTPOJIUTOB
11 | Xumuueckue CBOICTBa coneit Kak | 1
AJIEKTPOIIUTOB
12 | IousiTue o THAPOIU3E Coeit 1
13 | Ilpaktuueckass  padora  Nel  «Pemenwme | 1
OKCIIEPUMEHTANBHBIX  33a4 1O  TeMe
«DJEKTPOIMTHYECKAS JTUCCOLIMALIHSD
14 | OGoOmenue W cucremarusanus 3HaHui mo | 1
TeMe «XUMHUUYECKHE PEaKIHH B PaCcTBOPAX
AJIEKTPOIIUTOBY
15 | KourponsHas pabora Nel mo Teme |1
«XUMHUYEeCKHe  peakMd B pacTBopax
AJICKTPOIUTOBY
HemeTayuibl 1 UX coeTHMHE HUSI 24 https://resh.edu
.ru/subject/29/9
/
16 | OOmast XxapakTepuCTHKa HEMETAIUIOB 1
17 | Obmas xapakrepuctuka sinemeHToB VIIA- |1
TPYIIBI — TAJIOTEHOB
18 | CoenuHeHM raJIOTeHOB 1
19 | Ilpakrtuueckast pabora Ne2  «Mzyuenue | 1
CBOWCTB COJISIHOM KUCTIOTBI»
20 | OOmas xapakrepuctuka s1emMeHTOB VIA- |1
rpynnsl — xaipkoreHoB. Cepa
21 | CepoBomopon U CynbhuIbl 1




22 | KucnopoaHbie COeIMHEHUS CEPhI 1

23 | Ilpaktnueckass pabora Ne3  «3yuenme | 1
CBOMCTB CEPHOM KU CIJIOTHI»

24 | OOmas xapakrepucTuka djeMeHToB VA- |1
rpynmnslt. A30T

25 | Ammuak. Conu aMMOHUS 1

26 | IIpaktuueckas pabora Ned «llomydenume | 1
aMMHaKa U U3Y4CHHE €ro CBOMCTBY

27 | Kucnopoaabie coeqmHEHUS a30Ta 1

28 | Kucnopoaabie coeimHEHUS a30Ta 1

29 | @ocdop u ero coequHEeHUS 1

30 | O6ums xapakrepuctuka »3yeMeHTOB [VA- |1
TpyIIbL. YIIEpo

31 | KucnopoaHsie cCOeIMHEHUS yIiiepoia 1

32 | llpaktuueckas pabora Ne5 «llomydenue | 1
VIJICKUCIIOTO Ta3a M M3Y4EHHE ero CBOMCTBY

33 | YreBomopoabl 1

34 | Kucnopoacoaepxarme opranuyeckue | 1
COCTTMHEHUSI

35 | KpemHwii 1 ero coeTMHCHUS 1

36 | CunukatHas MPOMBIITICHHOCTh 1

37 | llomyyeHune HeMETaIJIOB 1

38 | [Momydyenue BaKHEUTIIMX xuMuuecknx | 1
COEIMHEHN I HEMETAIIJIOB

39 | O6obureHue mo Teme «Hemeramnsl u ux | 1
COCIMTHCHHUSDY

40 | KontpospHas  paGora Ne2 mo Teme |1
«HeMeTalnbl ¥ UX COSTUHCHUSD)
MeTanabl U MX cOeJUHE HUS 20 https://resh.edu.r

u/subject/29/9/

41 | OOm@as xapakTeprucTUKa METAIIOB 1

42 | XuMHuecKre CBOKWCTBA METAIIOB 1

43 | OOm@as xapakrepucThka 3jeMeHToB |A- | 1
TPYIIIIBIL.

44 | OOmast  xapakTepucTuka dieMeHToB |A- |1
TPYIIITBL.

45 | Ob6mas xapakrepuctuka dnemeHToB IlA- |1
TPYIIITBL.

46 | O6mps xapakTepucTuka »siaemMeHToB IlA- |1
TPYIIITBL.

47 | XecTkocTh BOABI U CIIOCOOBI €€ ycTpaHeHus | 1

48 | Ilpakruueckas padota Ne6 «Kectkocth Bombr | 1
U criocoOBbI €e YCTPaHCHHU D)

49 | ATIOMUHHI U €TO COCTUHCHUS 1

50 | XKene3o u ero coenMHEeHUs 1




51

Kene3o u ero coenuHeHnA

52 | Ilpakruueckass  pabora Ne7  «Pemenue
OKCIIEPUMEHTAIBHBIX ~ 33Jad 10  TeMe
«MeTamibi»
53 | Koppo3us MeTaiioB M CHOCOOBI 3alUTHI OT
Hee.
54 | Metammet B mpupome.  llomstue o
METAJUTYPTHH
55 | Meramnet B mpupozpe.  Ilonstue o
METAJUTypTHH
56 | O6oOmeHMe 3HAHUH 10 TeMe «MeTalTb)
57 | KontponpHas  paGora Ne3 mo  Teme
«MeTaib»
XuMHsI ¥ OKpY:Kalolmas cpe/aa https://resh.edu.ru
/subject/29/9/
58 | Xumuueckuii cocTaB TUTaHETHI 3eMIIs
59 | Oxpana OKpYKaroInen CpeIbI oT
XUMHYECKOTO 3arpsi3HEHUs
60 | XuMus u 4emnoBek

IloBTOpEeHue




